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Figure 1. Model TPN1192A Battery Charger Power Supply

1. DESCRIPTION

1.1 A C28AN Battery Charger Power Supply is a fac-

tory installed accessory that is available for all
models of Motorola base and repeater stations. Refer to
Table 1 for the model complement of Option C28AN
and a model breakdown of Model TPN1192A Battery
Charger Power Supply.

1.2 The C28AN option permits the station to operate

from 120 volt, 60 Hz ac power normally, but pro-
vides continued operation from [2-volt batteries
(emergency power) if the ac power should fail. When ac
power is restored, the power supply also operates as a
battery charger to recharge the batteries. Refer to Table
2 for performance specifications.

1.3 The C28AN option includes a battery protection
and alarm package that is factory installed, to im-
prove emergency power backup by providing an audible
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alarm whenever the station is operating on batteries.
The battery protection and alarm generates an audible
alarm tone which ‘‘beeps’’ to indicate that the station is
operating on emergency power. This tone burst, with a
frequency of about 1400 Hz, is approximately 1/4 sec-
ond [ong and repeats at 2-1/2 second intervals. On
remote control stations, or repeater stations with wire
line control, the alarm tone is injected into the audio
line and is heard at the console (except when transmit-
ting). On repeater stations, without wire line control,
the tone is transmitted whenever the transmitter is
keyed, so that anyone receiving signals from this station
will know that it is operating on emergency power.

1.4 There are two ways of using the battery protection

and alarm. One way is to shut off the low current’
regulators when the batteries have discharged to a cer-
tain level. This connection would protect the battery
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from damage due to excessive discharge, it also keeps
the station from operating from voltages outside normal
range.

1.5 The second method is to keep the regulators run-

ning continuously during emergency use. When
connected in this manner, the tone burst changes to a
continuous tone of about 1400 Hz when the batteries
have discharged below a defined level.

1.6 The C28AN option also includes a 2nd continuous

alarm tone which informs the user of a failure in
the float charger which may result in battery damage.
The tone is a ¢continuous 1400 Hz tone. This overvoltage
alarm will disconnect the transformer from the station
and allow battery operation in the event of a controller
failure.

1.7 The power supply/battery charger is of the con-

trolled ferroresonant design. The supply provides
high current A + at 14.25 V dc, A + at 13.90 V dc, and
9.4 V dc to power any continuous or intermittent duty
radio. Current limiting, short circuit and over-voltage
protection are also provided.

1.8 The batteries used as the emergency source can be

of either the nickel-cadmium or lead-acid type. An
automotive type battery is not recommended as an
emergency dc supply.

1.9 A two-position switch on the battery charger
board determines the charging rate of the bat-

teries. In the FLOAT position, a voltage is supplied to
the batteries, sufficient to maintain them in a fully
charged state. The EQUALIZE position increases the
charging voltage to restore the batteries after emergency
use or where the condition of the battery dictates.

Table 1. Model Complement of
Option C28AN and Model TPN1192A Battery Charger
Power Supply

TRNS143A T
" TRNS$36A - “”’,

2. THEORY OF OPERATION
(Refer to attached diagram for circuit details.)

2.1 TRNS336A STANDARD POWER SUPPLY

The TRNS336A Standard Power Supply performs
the conversion of ac line power to dc radio power. The

Table 2. Performance Specifications
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supply consists of rectification and filtering. The secon-
dary voltage of transformer T601 is rectified by CR601
and CR602. Ground connection for the diodes is pro-
vided through the heat sink to chassis. Qutput filtering
is provided by the network of C602, C603, L601, and
C604.

2.2 TRN6137B BATTERY CHARGER BOARD

Line and load regulation is controlled by the
TRNG6137B Battery Charger Board. Refer to schematic
diagram attached at the end of this section. Regulation
is accomplished by controlling the saturation of fer-
roresonant transformer T601 via a control inductor,
L650. This inductor is switched across the resonant
winding on the transformer as the output voltage
reaches a preset level. Potentiometer R662 (VOLT.
ADJ.) permits output voltage adjustment. Switching
and timing circuitry for the control inductor is described
in the following paragraphs.

2.2.1 Clock Generato-

Q655 and Q650 derive a line frequency related
clocking signal for timing and triggering purposes.

2.2.2 10 Volt Reference

Zener VR650 establishes a 10 volt reference used
by the activity detector, stabilizer, and control voltage
generator circuits.

2.2.3 Monostable Switch

U650D converts the clock signal into a
monostable pulse whi¢h drives the ramp generator.

2.2.4 Ramp Generator

Q651 generates a ramp voltage in conjunction
with C653.

2.2.5 Control Voltage Generator

U650A compares a reference voltage \yith the
output voltage and generates a control voltage with gain
to the pulse width modulator.

2.2.6 Pulse Width Modulator

U650C compares the control voltage with the
ramp and generates a pulse whose width is determined
by how early in the ramp cycle the control voltage
equals the ramp voltage.

2.2.7 Stabilizer

U650B keeps the monostable switch (U650D)
from changing state for approximately 1/2 cycle to
eliminate triggering errors due to line and load transi-
ents.

2.2.8 Power Switch

SCR Q656 and TRIAC Q657 work together to
switch a control inductance in and out of the resonant

winding on the power transformer. The diode bridge

between the SCR and TRIAC allows the TRIAC to be
triggered every half cycle.

2.2.9 Overvoltage Protection

Overvoltage comparator U651A and U651B
compares the voltage appearing at the arm of R662 with
a fixed voltage developed across a voltage divider con-
sisting of R678, R683, and R655. Any increase or
decrease in A + voltage is reflected at the arm of R662
and applied to U651A-3. If the A + voltage at U651A-3
rises above the fixed voltage applied to U651A-2, the
output at U651A-1 goes high. This action begins charg-
ing capacitor C659. If the A+ voltage remains high,
C659 will charge to a level above the reference applied
to U651B-5. This causes U651B-7 to go high, which in
turn, turns on Q660, Q654, and Q653. Once Q660 and
Q664 are turned on, the overvoltage protection relay
K650 is energized which removes the transformer secon-
dary center tap return path. Relay K650 will now remain
energized until ac power and/or battery power is discon-
nected from the station. Similarly, Q653 will remain
turned on to provide the overvoltage alarm output at
J603-5 until ac power and/or battery power is discon-
nected. Zener diode VR651 provides additional protec-
tion by forcing the overvoltage circuits to energize in the
event that overvoltage sensing through R662 fails.

2.2.10 Line Fail Sense

Q658 and Q659 generate a ‘‘line fail’’ signal
when a loss of clock signal is detected. Q658 senses
failure at the ac line and Q659 generates the output
signal AC FAIL.

2.2.11 Power Up Reset

Q662 and Q661 use the line fail sense signal from
Q658 to generate a power up reset input to the pulse
width modulator, U650C, each time power is turned on.
The power up reset signal is applied to the control
voltage input (U650C-9) of the pulse width modulator
and enables quick power up.

2.3 TRNS119A AUXILIARY REGULATOR
BOARD

The TRNS5119A Auxiliary Regulator Board pro-
vides regulated 9.4 V and 14 V for the radio. The board
circuitry consists of a reference voitage, 9.4 V and 14 V
regulators, a temperature-compensated overcurrent
amplifier, and a local control inhibit inverter.

BATTERY CHARGER POWER SUPPLY



2.3.1 Reference Voltage

The operational amplifiers on the circuit board
require a stable reference voltage. This reference voltage
is produced in two stages of circuitry. The first stage
consists of VR4 and R40 which are connected to J1-1
and main 13.8 V. Diode VR4 regulates at 9.6 V. The sec-
ond stage, which operates from this 9.6 V, is
temperature compensated and consists of VR1, CR2,
and R39. The resultant 6.5 V reference is fed to each of
the operational amplifiers.

2.3.2 9.4V Regulator

2.3.2.1 The 9.4V regulator is a series pass type circuit

using a PNP transistor (Q6). A PNP type
transistor can provide voltage regulation with as little as
0.7 V differential between collector and emitter. This
means that the input voltage can go as low as 10.4 V,
and the circuitry will still maintain voltage regulation.
The voltage regulator circuitry provides output voltage
adjustment, correction for changes of input voltage and
load requirements, and over-current protection.

2.3.2.2 The 9.4 V regulated output voltage (J5-6) is set

by the 9.4 V-VOLTAGE ADJUST poten-
tiometer, R3S. The voltage from R35 goes to U1A-2 and
is compared to U1A-3, the reference voltage input. The
differential voltage appears at UlA-1. For example, if
UlA-2 becomes less positive, the output of UlA-1
becomes more positive, causing Q7 to conduct harder.
Increased collector current at Q7 causes increased base-
emitter current at Q6. As a result, Q6 conducts harder,
with a resultant higher (more positive) regulated output
voltage at J5-6.

2.3.2.3 The circuitry described in the previous
paragraph is a negative feedback loop. It
maintains a constant output voltage for changes in load
or input voltage. The feedback loop has typically 50 dB
of gain at dc to give a load/line regulation of +0.1 V dc
maximum from no load to full load. As an example, for
an increase in load current, the regulator output voltage
would normally decrease. The reduced output voltage is
sensed at U1A-2, which is now less positive than U1A-3,
the reference voltage. UlA-1 goes more positive and
drives Q7 into further conduction. An increase in collec-
tor current of Q7 causes increased conduction of Q6.
The regulated output voltage returns to normal. A
decrease in load current causes the opposite action.

2.3.2.4 The overcurrent protection circuitry is of the

current foldback type. As the load increases
beyond the knee, the output voltage and current de-
crease simultaneously to a final short circuit current of
0.77 amp maximum. The current is sensed across R20.
When this voltage exceeds about 0.3 volt (representing a
load current of approximately 2.3 amps), Q8 is forward
biased and starts to conduct. When Q8 conducts, its col-
lector goes positive, turning on Q9. The conduction of
Q9 increases the voltage drop across R28 causing the
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voltage at U1A-3 to drop. The drop in voltage of U1A-3
causes a corresponding drop in voltage of UlA-1. This
action causes Q7 and Q6 to conduct less current. As a
result, the output voltage (9.4 V regulated) decreases. If
the output current continues to increase, Q8 and Q9
conduct harder which results in a further reduction in
voltage through Q6. This action continues until the out-
put voltage drops to approximately 6.5 V. At this point,
CR10 becomes forward biased increasing the current
through Q10. This action causes Q8 to conduct harder
which, through Q9, U1A, and Q7, reduces the current
through Q6. Notice, therefore, a short circuit at the out-
put of Q6 actually results in less dissipation through Q6
than full normal operating load. This prevents damage
to Q6 due to overcurrent conditions.

2.3.3 14V Regulator

2.3.3.1 The 14 V regulator is a series pass type circuit
using PNP transistors (Ql and Q11). A PNP
type transistor can provide voltage regulation with as lit-
tle as 0.7 V differential between collector and emitter,
This means that the input voltage can go as low as
14.7 V, and the circuitry will still maintain voltage
regulation. The voltage regulator circuitry provides out-
put voltage adjustment, correction for changes of input
voltage and load current, and overcurrent protection.

2.3.3.2 The input filter circuitry provides power to the
14 V regulator. CR1 and CR15 rectify ac to dc

(26-34 V). Resistors R47 and R48 limit the surge and

reduce the ripple current across filter capacitor C1.

2.3.3.3 The 14 V regulated (J5-2) output is set by the

14 V VOLTAGE ADJUST potentiometer, R7.
The voltage from R7 goes to U1C-9 and is compared to
UI1C-10, the reference voltage input. The differential
voltage appears at U1C-8. For example, if U1C-9 be-
comes less positive, the output at U1C-8 becomes more
positive, causing Q2 to conduct harder. Increased col-
lector current at Q2 causes increased base-emitter cur-
rent at Q1 and QI11. As a result Q1 and QI1 conduct
harder, with a resultant higher (more positive) regulated
output voltage at J5-2.

2.3.3.4 The circuitry described in the previous

paragraph is a negative feedback loop. It
maintains a constant output voltage for changes in load
or input voltages. The feedback loop has typically 50 dB
of gain at dc¢ to give a load/line regulation of +0.1 V d¢
maximum from no load to full load. As an example, for
an increase in load current, the regulator output voltage
would normally decrease. The reduced output voltage is
sensed at UIC-9, which is now less positive than
UI1C-10, reference voltage input. U1C-8 goes more
positive and drives Q2 into further conduction. An in-
crease in collector current of Q2 causes increased con-
duction of Q1 and QI11. The regulator output returns to
normal. A decrease in load current causes the opposite
action,




2.3.3.5 The overcurrent protection circuitry is of the

current foldback type. As the load increases
beyond the knee, the output voltage and current de-
crease simultaneously to a final short circuit current of
0.77 ampere maximum. The current is sensed across
R10. When this voltage exceeds about 0.3 volts (repre-
senting a load current of about 2.3 amperes), Q3 is for-
ward biased and starts to conduct. Its collector goes
positive, causing Q4 to conduct thru R13 and R14. Q4
conducting lowers the voltage at R9 (V REF). As the
voltage on UIC-10 lowers, it causes the voltage on
U1C-8 to go lower, forcing Q2, QI1, and Q11 to conduct
less. As a result, the output voltage (14 V regulated)
decreases. As output current increases, Q3 and Q4 con-
duct harder, resulting in higher Q1 and Q11 impedance.
This action continues until the output voltage decreases
to about 6.5 V. At this point, CR5 becomes forward
biased, and the emitter current of Q5 increases. This
results in an increased voltage across R11. This will for-
ward bias Q3 harder. As a result less output current can
be drawn under a short circuit condition. This is
desirable because the power dissipated in Q1 and Q11 is
now reduced. '

2.3.4 Temperature Compensated Overcurrent
Amplifier

The temperature compensated overcurrent
amplifier (U1D) compensates the knee of the 9.4 V and
14 V overcurrent detect circuits (Q3 and Q8). Compen-
sation allows operation from — 30°C to + 80°C without
degradation in available output current. Compensation
begins at diodes CR13 and CR14. These diodes are
temperature sensitive, having a voltage decrease of
about 2 mV for an increase of each degree centigrade. A
temperature increase makes Ul1D-14 less positive. Both
QS5 and Q10 reduce collector current with a reduction in
voltage drop across R11 and R21. The reduced voltage
across the bias resistors counteracts the effects of high
ambient temperatures on Q3 and Q8.

2.3.5 Local Control Inhibit Inverter

The local control inhibit inverter (U1B) is used
to turn off the 9.4 V and 14 V voltage regulators exter-
nally for local control operation. When used, jumper
JU2 is removed, and J5-5 is connected to ground thru
the normally closed contacts of a switch. Opening the
switch contacts causes U1B-7 to go high. Both Q4 and
Q7 are driven into saturation. U1C-8 and UlA-1 are
pulled low which cuts off Q6, Q1, and Q11.

2.3.6 Overvoltage Protection Relay

On battery charging supplies, in the event of an
overvoltage alarm, relay K650 will pull in to prevent
overcharging of the battery system. With the wiper of
K650 tied to the transformer center tap, the relay ‘‘pull
in”’ will disconnect the high current A + from the filter
section. In addition to disconnecting the filter section,

K650 opens the fuses F604 and F605 which feed the aux-
iliary regulator. By tying the positive terminal of C1 in
the AUX regulator (via CR16) to the normally open
contact of K650, the transformer windings are presented
a relatively low impedance path through F604 and F605
when K650 energizes.

2.4 TRNS5120A BATTERY REVERT CONTROL
BOARD

The TRN5120A Battery Revert Control Board is a
supervisory control board designed to regulate the tran-
sition from ac main power to battery back-up opera-
tion. To accomplish this the board: 1) switches out the
14 V regulator in the event of a power failure or con-
troller failure, 2) monitors battery condition to prevent
overdischarge, and 3) generates alarm tones to indicate
ac power failures or controlier failures.

2.4.1 Regulator Output Switching

2.4.1.1 In conditions where battery operation is re-
quired (i.e., ac power failure or controller
failure) it is necessary to switch the low current A +
(regulated 14 V) load from the regulator output to the
battery due to the high losses in the 14 V regulator. By
using a relay to switch the output, the battery revert
control board achieves a reduced IR loss between the
battery and the load, which serves to lengthen the
amount of time the user has to run his station.

2.4.1.2 The relay (K100) is controlled by the AC Fail

and 0 V alarm signals which are generated in
the ferroresonant controller. These signals are applied
to the base of Q101 (AC Fail directly, and 0 V alarm
through CR107) and are normally high. When these sig-
nals are high, the collector of Q101 saturates, prevent-
ing the relay driver (Q104) from turning on the relay.

2.4.2 Low Battery Voltage Dropout

2.4.2.1 When either AC Fail or 0 V alarm are low, a

voltage comparator monitors the battery volt-
age to determine the battery condition. When the
voltage drops below a certain voltage, the comparator
shuts off the relay (K100), inhibits the low current
regulators, and forces the alarm tone generator to pro-
duce a continuous tone.

2.4.2.2 The comparator consists of a Norton mode op

amp (U100-C) biased to function as an invert-
ing Schmitt trigger with an adjustable trigger level
(R129) and a reset/inhibit input (via CR111). Under
normal operation (AC Fail and 0 V alarm high), the
comparator output is held low since Q101 is saturated,
Q102 is shut off, and the current applied to U100C-8
through R106, CR111, and R111 is greater than the cur-
rent applied to U100C-13 through R112. When AC Fail
or 0 V alarm goes low, Q101 shuts off and Q102
saturates. This action back biases CR111 preventing any
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current flow through R111 thereby allowing the com-
parator to function. Once the A + voltage drops below
a certain voltage (manually set using R129) the com-
parator output goes high, causing Q103 and Q105 to
saturate. The collector of Q103 is tied to the base of
Q104, which drives the relay. Once Q103 saturates, no
current flows in the base of Q104, shutting off K100.
Q105 is tied to Q2 and Q7 (via CR4 and CRS8) of the
regulator. When Q105 saturates, the base drive of Q2
and Q7 is drawn off, causing the pass elements in the
regulators to shut off. The comparator output is also
fed into the pulse inhibit input of the pulse generator
which causes the pulse generator to inhibit when the
comparator output is high.

2.4.3 Alert Tone Generation

2.4.3.1 The battery revert control board is designed to
provide two alert signals. The first is a pulsed
1400 Hz tone which indicates the loss of ac power. The
second is a continuous 1400 Hz tone which indicates
conditions which may result in battery damage.

2.4.3.2 By noting the sequence in which the con-

tinuous tone appears, the user can determine
the nature of the problem. When a pulsed tone (indicat-
ing loss of ac power) is followed by a continuous tone,
the user can assume that the batteries are fully dis-
charged, and station operation may not last much
longer. A continuous tone which suddenly appears, in-
dicates that failure of the power supply has occurred
and that battery operation has commenced.

2.4.3.3 The alert tones are generated by a phase shift

oscillator whose output is gated by a pulse gen-
erator. This pulse generator is then controlled by a com-
bination of AC Fail, 0 V alarm and the voltage com-
parator output.

2.4.3.4 The tone generator consists of a Norton type
op amp (U100-B) with a phase shift feedback
path to cause oscillation. A tone inhibit function has
been added by tying the output of Q102 to the inverting
input (via R134). When Q102 is high (i.e. AC Fail and
0 V alarm are high), enough current is forced into pin 6
of U100-C to cause the oscillator output to clamp to
ground. Once Q102 goes low, the oscillator output dc
voltage becomes 1/2 the output of the pulse generator
which is fed into the non-inverting input of U100-D.

2.4.3.5 The pulse generator also consists of a Norton

type op amp biased as an inverting Schmitt
trigger (U100-D) with an RC network added to provide
asynchronous switching. Under most conditions, the
pulse generator is free running, however when the 0 V
alarm goes low or the low voltage comparator output
goes high the pulse generator is inhibited, and its output
is forced high. The inhibit function is accomplished by
applying either the output of U100-C (the low voltage
comparator) or U100-A (a simple inverter which inverts
0 V alarm) to the non-inverting input of U100-D which
forces the output high.
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2.4.3.6 The tone generator output is fed via R126 and

JU102 to R128 which allows the level to be ad-
justed. By removing JU102, 20 dB of attenuation can be
obtained when R 128 is at mid setting.

3. BATTERY CONNECTION AND
INSTALLATION

3.1 POWERSUPPLY

3.1.1 Installation of the station with this option is
standard except for the connection of the 12-volt
battery (10 cells nickel-cadmium, 6 cells lead-acid).

3.1.2 Locate the battery in a secure place, and as close

to the station as possible. The cable length must
be kept as short as practical, because of the voltage drop
in the battery cable. A substantial voltage drop can be
developed across this low resistance due to the high cur-
rents drawn from the battery while transmitting.

3.1.3 Select a battery location that has an unobstruct-

ed air circulation, preferably a cool dry place
with ample width aisles to permit easy access to all cells
for installation, taking readings, adding water and
cleaning. The battery must not be placed near radiators,
boilers, or other heat-producing devices.

3.1.4 Capacity of a battery should be carefully deter-

mined before its purchase. Factors that influence
the capacity are the busy hour load, the protection time
desired, the final cell voltage limit and the minimum
operating temperatures. For more information contact
your Motorola Area Systems Engineer.

3.1.5 Connection of the battery terminals made during
installation is extremely important to its service
life. If connections are carefully made with clean, acid-
free surfaces and kept tight by periodic checking, they
will give trouble-free service over the life of the battery.

CAUTION
Do not attach batteries before setting the
float voltage.

3.1.6 Adjustment of the float voltage of the power

supply is required at the time the battery is in-
stalled. The float voltage is the A + output voltage of
the power supply which will keep a battery fully charged
when connected across the A + output terminals. The
float voltage adjustment varies with the type of battery
being installed and with the ambient temperature. Refer
to paragraph 4, Level Adjustments, and to the battery
manufacturer’s literature for adjustment of the float
voltage.

3.1.7 Give the battery a freshening or boost charge
when it is received. Do this in accordance with
the manufacturer’s instructions.




3.1.8 Connect the battery cable from the junction box
to the battery as follows:

Step 1. Remove fuse F610 from the battery cable to
prevent accidental short circuiting during installation.

CAUTION
Observe proper polarity on battery con-
nections.

Step 2. Connect the battery cable plug (P605) to J605
on the junction box, and route the battery cable to the
battery connection points.

Step 3. Connect the red wire of the battery cable to the
position (+ ) terminal of the battery.

Step 4. Connect the black wire of the battery cable to
the negative (— ) terminal of the battery.

Step 5. Check to assure proper polarity of the cable
leads, and then reinstall fuse F6501, removed in Step 1.

3.1.9 If power is to be removed from the station for

any reason after the initial installation, the most
convenient method is to remove the in-line fuse (F601)
from the battery cable.

3.2 BATTERY PROTECTION AND ALARM

3.2.1 The C28 option, as shipped from the factory, is

wired to include the low voltage regulator
dropout for battery protection. If it is desired to have
the low voltage detect circuit to cause a continuous tone
alarm rather than shut-off the regulators, cut jumper
JU101 on the battery revert control board.

3.2.2 When ordered with the C28 option, the rf con-

trol chassis backplane will be jumpered to pro-
vide the alert tone in the phone line for base station
operation, or to provide the alert tone in the exciter for
repeater station operation. Refer to the following for
jumper details.

e Standard Backplane

‘Judg _ {)NUT Tone in phone line

e Optionable Backplane

JUI3 — IN . .

JUl4 — ouT Base Station Operation
JU13 — OUT . .
JU14 — IN Repeater Station Operation

4. LEVEL ADJUSTMENTS

4.1 A+ VOLTAGE ADJUSTMENT

The A + output is factory adjusted for nickel- cad-
mium batteries at 14.25 volts. If adjustment is

necessary, set output voltage control, R662, in the sta-
tion power supply for the desired float voltage as
follows:

Step 1. Disconnect batteries and replace F602 if mis--

sing.

Step 2. Connect a dc voltmeter with 3% accuracy (or
better) between terminals TB601 + and TB601 — on the
power supply. Allow the power supply to warm up for
at least 10 minutes.

Step 3. Set the VOLT. ADJ. control R662 to provide
a charging voltage: (a) as specified by the battery
manufacturer; (b) of 14.25 volts if batteries are not to be
connected at this time; (c) of 14.25 volts for nickel- cad-
mium batteries, or; (d) of 13.1 volts for lead-acid bat-
teries.

CAUTION
When operating the battery charging
power supply without batteries, F602
must be present. F602 should be removed
when batteries are present and attached to
reduce battery drain via load resistor
R140 under ac fail conditious.

4.2 REGULATED OUTPUT VOLTAGE
ADJUSTMENT

The regulated output voltages can be adjusted with
the auxiliary regulator board in the radio or on the ser-
vice bench. If adjusted on the test bench, the regulator
must be supplied 14 V at J1-1 and +28 V at J1-6 or
J1-7. The outputs must be loaded to 1.1 ampere each.

Step 1. Measure the regulated output voltages at
TP101 (9.4 V)and TP111 (14 V).

Step 2. SetR35for9.4V +0.1V.

Step 3. SetR7for13.9V +0.1V,

4. LEVEL ADJUSTMENTS
4.1 A+ VOLTAGE ADJUSTMENT

The A+ output is factory adjusted for nickel-
cadmium batteries at 14.25 volts. If adjustment is
necessary, set output voltage control, R662, in the sta-
tion power supply for the desired float voltage as
follows:

Step 1. Disconnect batteries and replace F602 if mis-
sing.

Step 2. Connect a dc voltmeter with 3% accuracy (or
better) between terminals TB601 + and TB601 — on the
power supply. Allow the power supply to warm up for
at least 10 minutes.

BATTERY CHARGER POWER SUPPLY



Step 3. Set the VOLT. ADJ. control R662 to provide
a charging voltage: (a) as specified by the battery
manufacturer; (b) of 14.25 volts if batteries are not to be
connected at this time; (c) of 14.25 volts for nickel-
cadmium batteries, or; (d) of 13.1 volts for lead-acid
batteries.

CAUTION
When operating the battery charging
power supply without batteries, F602
must be present. F602 should be removed
when batteries are present and attached to
reduce battery drain via load resistor
R140 under ac fail conditious.

4.2 REGULATED OUTPUT VOLTAGE
ADJUSTMENT

The regulated output voltages can be adjusted with
the auxiliary regulator board in the radio or on the ser-
vice bench. If adjusted on the test bench, the regulator
must be supplied 14 V at J1-1 and +28 V at J1-6 or
J1-7. The outputs must be loaded to 1.1 ampere each.

Step 1. Measure the regulated output voltages at
TP101 (9.4 V) and TP111 (14 V).

Step 2. SetR35for9.4V +0.1V,

Step 3. SetR7for13.9V x0.1V.

4.3 ALARM TONE LEVEL ADJUSTMENT

In remote control stations, and in repeaters with
wire line control, the ‘‘tone level”’ control (R128) on the
battery revert control board is factory preset to provide
a level —20 dB below the set level on the audio control
line. In “‘repeater only’’ stations, this control is set for a
deviation of £0.5 kHz.

The tone level control may be reset to suit the
needs of a particular installation by the following pro-
cedure.

Step 1. Disconnect the station from the ac power line
and allow it to operate on its battery. (This should turn
on the alarm tone oscillator.)

Step 2. Set the volume control at a normal com-
fortable operating level with a received signal.

Step 3. Rotate TONE LEVEL ADJ control R128 until
the alarm tone is clearly discernible, but not loud
enough to effect the intelligibility of the audio signals on
the line. The tone can be turned on continuously by
grounding the positive lead of C103.

4.4 LOW-VOLTAGE DETECTOR ADJUSTMENT

Dropout voltage control R129 is factory preset,
but may need resetting if any components in the low-
voltage detector or associated circuits have been re-
placed. If it is necessary to readjust the low-voltage
detector control, use the following procedure.

Step 1. Disconnect ac and battery power from the sta-
tion.

Step 2. Connect the output of a variable dc power
supply (such as the Motorola R1011A) to TB601 in the
power supply. Set the supply to 13.1 V before connec-

ting.

Step 3. Preset low-voltage control R129 to the fully
counterclockwise position.

Step 4. Set the output of the variable power supply at
10.5V.

Step 5. Rotate dropout voltage control R129 clock-
wise until K100 de-energizes. Read the power supply
output voltage just before the point of dropout.

Step 6. Check the relay operation by increasing the
supply voltage until the relay pulls in and then reducing
it until the relay drops out. Read the supply voltage at
the point just before dropout. The relay should drop out
when the supply voltage is between 10.0 and 10.8 volts.

Step 7. If the measured dropout voltage was outside
the 10.0 to 10.8-volt range, readjust control R129 and
recheck until it is within these limits. Clockwise rotation
of R129 increases the dropout voltage; counterclockwise
rotation decreases it.

Step 8. Turn off the variable power supply and com-
pletely disconnect it from TB601.

5. MAINTENANCE
5.1 INTRODUCTION

Maintenance and repairs of this power supply de-
mand a thorough understanding of its operation. Refer
to the power supply Theory of Operation for this in-
formation.

5.2 TEST EQUIPMENT REQUIRED
The following test equipment is necessary for effi-

cient, accurate servicing in the event that maintenance is
required.



e 3-1/2digit DVM

DC current meter (0-50 amperes)

Load resistor (variable from 0 ohm to 15 ohms, and
capable of carrying S0 amperes)

Variable voltage ac line transformer (0-130 volts)
Oscilloscope

Variable power supply

Bench service cord consisting of:

Qty Part No. Description
1 15-83183N01 Housing
2 39-83145N01 Contact
1 39-83145N02 Contact
)| 30-865903 Cord

5.3 AUXILIARY REGULATOR CHASSIS
REMOVAL
(Refer to Figure 2.)

The circuitry on the auxiliary regulator chassis can
be serviced without removing the entire power supply.
The auxiliary chassis below the main chassis can be
disconnected and removed separately.

Step I. Disconnect P1 and P5.

Step 2. Remove the three screws holding the auxiliary
chassis to the main chassis. Use a magnetic screwdriver.

Step 3. Lift the auxiliary regulator chassis out of the
cabinet.

Step 4. Remove circuit board(s) by compressing the
plastic Jocking tabs.

MAIN CHASSIS CAPTIVE SCREWS (2 USED)

s o 8

» e

-g..'.._.'.’.i...-

L - age Tonsia . § o Surowesy gl .
E o%l Y !
.

\_ ——  MAIN CHASSIS SCREWS (2 USED)

FA£PS—37860—-0
{AB32}

Figure 2. Power Supply Mounting Hardware

5.4 POWERSUPPLY REMOVAL
(Refer to Figures 2 thru 5.)

WARNING
The power supply is unexpectedly heavy,
balances sharply to the right, and is
awkward to hold. Follow the removal in-
structions carefully,

Step 1. Disconnect P5 and. P103 (for battery power
supply). Open tie wraps and reposition cable.

Step 2. Remove main chassis screws and loosen main
chassis captive screws. Remove the two shipping screws
(Motorola Part No. 3-83498N08) and washers
(Motorola Part No. 4-135873) located under the main
chassis side rails. These screws need 1o be replaced when
re-installing the power supply unless the station is to be
shipped to another location. Retain the screws for
future shipping needs.

Step 3. Slide power supply chassis to you until chassis
is flush with cabinet as shown in Figure 3.

WARNING
DO NOT ALLOW CHASSIS TO SLIDE
FREELY BEYOND FRONT OF CABI-
NET. CABINET RAIL SUPPORT
ENDS ABRUPTLY.

Step 4. Grip the main chassis with the right hand as
shown in Figure 4. Find a comfortable grip around the
flattened parts of the metal. Adjacent parts have sharp
edges.

Step 5. Plant your feet firmly with good balance to
receive a heavy weight.

Step 6. Slide the power supply toward you. Slightly
tilt the chassis toward you and reach the left hand over
the top to balance the chassis on the cabinet rails. Press
the chassis firmly against the rails or the chassis will sud-
denly slide out of the cabinet. See Figure 5.

Step 7. Reposition the left hand from balancing the
chassis to a firm grip.

Step 8. Brace your body to receive a heavy weight,
and lift the power supply chassis free of the cabinet.

5.5 BATTERY MAINTENANCE

The battery or batteries used for emergency power
require certain routine maintenance procedures to
assure long trouble-free operation. Persons servicing the
batteries should refer to the manufacturer’s recommen-
dations for routine maintenance. In addition, certain
maintenance procedures are appropriate following each
interval of emergency power operation.

BATTERY CHARGER POWER SUPPLY



SLIDE POWER SUPPLY
OUT UNTIL FLUSH
WI(TH FRONT RAIL

FAEPS-38256-0
(F635)

Figure 3. Power Supply Chassis Travel Distance

FAEPS—38257-0
(G635)
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Figure 4. Properly Gripped Chassis




FAEPS—-38258—-0
(+635)

Figure 5. Power Supply Removed From Cabinet

Routine battery maintenance procedures for the
two most common battery types are given (nickel-cad-
mium and lead-acid). The importance of keeping good
battery maintenance records cannot be over-
emphasized. A chart or table is needed, listing all
voltage readings, temperature and hydrometer readings
(where applicable), versus the dates on which the
readings were taken. To be most effective, the battery
report charts should be kept at the battery location for
ready reference.

5.5.1 Nickel-Cadmium Batteries

Perform the following routine maintenance pro-
cedures at six-month intervals.
Step 1. Clean the battery and inspect it for damage.

Step 2. Measure cell voltages and enter the voltage
readings on your maintenance report.

Most maintenance schedules require voltage
readings of every cell each time maintenance is perform-
ed. If a difference of .05 volt or more exists between any
two cells, apply an ‘‘equalizing charge’’ to the battery
for 48 hours or until three consecutive cell measure-
ments show no change (readings to be taken at t/2-hour

intervals). The terminal voltage of the battery should
then read 15.25 +0.2 volts.

Step 3. Add water as required to keep the electrolyte
solution in each cell above minimum. Use distilled water
only. Check the battery manufacturer’s service
literature for instructions on filling.

CAUTION

Do not use any tool on a nickel-cadmium
battery which may have been used with
lead-acid batteries. To do so may destroy
the nickel-cadmium battery due to chemi-
cal contamination by electrolyte or other
foreign matter from the lead-acid battery
existing on the tool in question.

If frequent replacement of water is required,
the charging rate may be too high. In this case, carefully
check the A+ voltage with the switch in the FLOAT
position for the specified 14.25 volts. Under certain high
ambient temperature conditions, the battery may re-
quire water even though the charging voltage is correct.
In this case, the charging voltage should be reduced un-
til infrequent addition of water is required.

5.5.2 Lead-Acid Batteries

Perform the routine maintenance procedures
monthly.
Step 1. Clean the battery and inspect it for damage.
Step 2. Measure cell voltages and enter the voltage
readings on your maintenance report. Most main-
tenance schedules require voltage readings of every cell
each time maintenance js performed. If a difference of
.05 volt or more exists between any two cells, apply an
“‘equalizing charge’ to the battery for the number of
hours recommended by the manufacturer.

Step 3. Take specific gravity readings with a hydro-
meter calibrated for the type of electrolyte used.

Step 4. Observe the necessary precautions to see that
the readings are accurate, that no chemical contamina-
tion of the cells occurs, and to prevent bodily injury
from contact with the electrolyte.

Step 5.  After taking a reading, always return the elec-
trolyte in the hydrometer syringe to the cell from which
it came. (Failure to do so will decrease the specific gravi-
tv of the cell when water is added to fill up the cell.)

Step 6. For an accurate comparison with “‘standard”’
specific gravity readings, as published in manufacturer’s
specifications, a correction factor must be applied to all
readings to normalize them with the standard values,
when taken at temperatures other than 77° Fahrenheit.
However, if the battery temperature tends to be the
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same each time specific gravity readings are taken, a
trend toward a change in specific gravity will be ap-
parent without having to apply the correction factor to
the readings.

The correction factor is easily applied, due to a
linear relationship between changes in temperature and
specific gravity above and below 77°F. For each three
degrees above 77°F, add .001 (known as ‘‘1 point’’) to
the ‘‘standard’’ value of specific gravity. Conversely,
for each three degrees below 77 °F, subtract 1 point.

Step 7. Take a- specific gravity reading of the ‘‘pilot
cell” monthly. It is not necessary to continually check
the specific gravity of all cells, because any gradual
changes usually occur simultaneously in all cells. One
cell is therefore chosen and designated the “‘pilot cell,”’
and the monthly routine specific gravity readings are
always taken from this one cell. (Be sure to indicate on
the maintenance chart which cell is the pilot cell.)

Take specific gravity readings of all the battery
cells every three months, and record them on the
maintenance chart.

Step 8. Add water as required to keep the electrolyte
solution in each cell up to a minimum level. In some bat-
teries, the electrolyte level should be between the high-
and low-level marks on the inside of each cell. If the
cells have no such markers, check the manufacturer’s
literature. Use distilled water only.

CAUTION

Do not use any tool on a lead-acid battery
which may have been used with nickel-
cadmium batteries. To do so may destroy
the lead-acid battery, due to chemical
contamination by electrolyte or other
foreign matter from the nickel-cadmium
battery existing on the surface of the tool
in question.

If frequent replacement of water is required,
the charging rate may be too high. In this case, carefully
check the A + voltage for the specified 13.0 volts with
the switch in the FLOAT position. Under certain high
ambient temperature conditions, the battery may re-
quire frequent water replacement even though the cor-
rect charging voltage is maintained. In this case, the

specified 13.0 volts may be reduced until infrequent ad-
dition is required.

Step 9. Equalize charging of a lead-acid battery
should be performed under any one of the following
conditions:

¢ following each known use (or discharge) of the bat-
tery,

e if the specific gravity of the pilot cell or any other cell
is more than ten-thousandths (10 points) below its
full-charge value,

¢ if the difference in voltage between any two cells is
.05 volt or more,

e as part of each monthly routine maintenance pro-
cedure independent of any of the previous conditions
stated.

Equalize charging should continue for: (a) the
number of hours specified by the battery manufacturer,
which will vary according to temperature, charging
voltage and the manufacturer’s recommendations or;
(b) until three successive readings of cell voltage and
specific gravity show no change (readings to be taken at
1/2-hour intervals).

5.5.3 Remote Control

Equalize charging may be remotely controlled in
tone remote control base and repeater stations. This can
be accomplished with a TLN2448A ‘“Wild Card”
Module and a TLN4151A Relay as shown in Figure 6.
Leave the FLOAT-EQUALIZE switch in the FLOAT
position.

TIN2448A
"WILD CARD"
MOOULE
TUN4131A NORMALLY
RELAY QPEN CONTACT
l—o— ——<—— TAnezA uvvm
__.—o-———-—((ﬁ
RELAY =
COMMON
AEPS-34833-0

Figure 6. Remote Control of Float-Equalize
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Table 3. Troubleshooting Chart (Cont’d.)

Symptom

Action

. A+ output voltage too high and
cannot adjust.

Check for trigger pulses at pin 8, U650C.

If no trigger present, check for proper signals fmm RAMP GEN. back te CLOCK GEN If proper
signals are present, check voltages at STABILIZER and CONTROL VOLTAGE GEN.

2. If correct trigger pulses are present, check power switching cirenitry (Q656 through Q657).
. A+ output voltage too low. 1. Check for trigger pulses at pin 8, U650C.
a) If no trigger present, check for proper signals from RAMP GEN. back to CLOCK GEN, If-
proper signals are present, check voltages at STABILIZER and CONTROL VOLTAGE GEN..
b) If correct trigger pulses are present, check power switehing circuitry (0656 through Q657).
2. Check power diodes CR601, GR602.
. No regulated output voltage. 1. Check for approximately 14 volts at J1-L. lt no yoltage, check fnse F603.
- 2. Check for approxiraately 6.5 volts at TP105, 6.5 V REF. If no voltage, check CR2and VRI
3. Check for grounded CR4 aﬂdeS. REGULATOR INHIBIT lead.
4, Check for defective UIB.
§. Check for defective UID. -
. 9.4V regulated output: OK. No 1. Check fuses F605 and F504.
14V regulated output. 2. Check Q3 and Q4. TP165 should be 6. 5 volts.
3. Check UiIC.
4, Check Q2 for open circuit.
5. Check Q1 and Q11 for open circuit.
6. Check VR2 for short.
7. Check for short circuit at J5-2.
G, 14V regulated output: OK.No 1. Check Q8 and Q9. TP104 should be 6.5 volts.
9 4V regulated output. 2. Check UlA.
3. Check Q7 for open circuit.
4. Check Q6 for open circuit.
S. Check VR3 for short circuit.
) 6. Check for short circuit at J5-6.
. Regulators cannot supply full 1. Check UID, Q3, Q4, Q8 and Q9.
rated current of 1.5A (output
drops more than | volt).
. Short circuit current greater than 1. Overcurrent detect circuits defective. Check U1D, Q3, Q4, Q8, and Q9.
0.8A, and possibly input fuse 2. Check CRS and CR10.
blowing. )
. Regulated output voltages {. Check 6.5 V REF. It should be 6.5 +0.2 volts. If not, check CR2, VR, and VR4.
cannot be adjustedto 9.4 +0.1V 2. Check regulator feedback loop: UlA, Q7, and Q6; UIC, Q2, Q1,and Q!1.
and 13.9 +0.1V. 3. Check for high leakage Q2 and Q7.
. High acripple voltage onl4V 1. Check filter capacitor C1 for low capacity or leakage. Ripple voltage at Tmao is greater than 4V
regulated output: greater than peak-to-peak.
10mVat 1.5A. : 2. Check U1C for low loop gain: less than 20 dB.
. Voltage switched from 14 Vout 1. Check relay K100.
tomain 13.8V. 2. Check Q101 thru Q104.
3. Check ferroresonant controller and fuses.
4. Check ac power.
. Regulator inhibit low and 1. Check Q10S.
regulators shut down. 2. Check U100A.
3. Check Q101 and Q102.
4. Check battery voltage.
. Continuous tone out. 1. Check U100A, B and D.
2. Check battery voitage.
3. Check ferroresonant controller.
. Pulsed tone out. 1. If ACFAIL is low, check primary circuits and fuses.
2. If ACFAIL is not low, check Q102, CR109, and Q101.
. ACFAILor0VALARMIow, 1. Ifnotoneat TP103, check U100C, Q102, R120, R139, phase shift network and U100C.,
and no tone. 2. [If thereis a tone at TP103 and JU102 is in, readjust R128.
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parts list

TRN5299A Chassis

PL-8013-0

REFERENCE  MOTOROLA

SYMBOL PART NO. DESCRIPTION
diode: (see note)
218,11 48-B69672 PNF; type MO672
conneclor:
P3 15-83498F 39 HOUSING, 3 pesition (WHT)
P4 15-83498F40 HQUSING, 3 position (REDQ)
PY 15-83498F39 HOUSING, 3 position (WHT)
machanical parts
3136143 SCREW, tapping: 8-32 x 114", § used
43-8356 1N STANDOFF. twist lock, 2 used
3-13685C SCREW, tapping: 6-32 x 112", 6 used
9-82073A01 SQCKET, transistor; 3 used
14-865854 INSULATOR; 3 used
26-82979NO1 HEAT SINK: 3 used
20-82459F01 TERMINAL; 9 used

note: For optimum performance, diodes, transistors, and integrated cirewits must

be ordered by Motorola part numbers.

TRAN5297A Hardware Kit
TRN5298A Hardware Kit PL-8014-0
REFERENCE MOTOROLA
SYMBOL PART NG. DESCRIPTION
cannector
P, 101 15-83498F 38 HQUSING, 2 posltion
mechenical parts
3134185 SCREW, tapping: 6-32 x 1/4"
43-82980N01 STANDOFF, 3used TRNS297A; § used
TRN5298A
43-82080N02 STANDOFF, spacer; 2 used TRNS208A
43-83561N01 STANDOFF, twist lock; 2 used
1-80754D87 Assembly Wire ang Lug includes: {pie
TRN52A7A)
25-83435F01 TERMINAL; 2 used
1-80754087 Assembly Wire and Lug includes: (p/o
TRN5298A)
29-83499F01 TERMINAL; 2 used
1-80754098 Assembly Wire and Lug includes: (p/o
TANSZSBAY
26-8348%F TERMINAL: 2 used
42-10217A02 STRAP, ties
TAMS362A Interconnect Battery Charger Hardware PL-8016-B
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
conpector,
P1.603 15-83498F45 HOUSING:; 8 position
reslstor
R140 17-83389G02 300hms = 5% 20 W

mechanical parts

3-83498N04 SCREW, tapping: Mdx 0.7 x 7rnm)3 used
46-84549F01 PLUG, polarizing
29-83499F01 TERMINAL: 16 used
3-10943M2% SCREW tapping M4 x 0.7 x 20mm; 2 used
29-82907N01 TERMINAL, ring
29-812979 TERMINAL.

TKNB295A Internal Battery Cable ¥it

TKNB845A Internal Batiery Cable Kit {DC Only) PL-BO17-D

REFERENCE MOTOROLA
SYMBOL PARTNO. DESCRIPTION
connector, receptacle:
JBos assembly connector, ingludes:

15-83502N01 HOUSING, single contact; 2 used

39-83503N01

CONTACT, hattery; 2 used

mechanical parts

7-83504N01
7-83505N01
2-10871A18
3-83497NQ2
4-7658
42-10217A02

BRACKET, male mounting

BRACKET, female mounting

NUT, machine: M5 % 0.8; 2 used

SCREW, maching: M5x 0.8 x 12mm; 2 used
WASHER, lock: #10 internal; 2 used
STRAP, tie: .091 x 3.62; 3 used

TANS1534 Battery Charger P.S. Hardware Kit PL-8018.B
REFERENCE MOTOROLA
SYMBOL PART NG, DESCRIPTION
coll, ri:
LBS0 25-82419NDY 85mh

connector, plug:

PBO6 15-83142M08 HOUSING. 4 position
relay:
KB50 80-8313N01 1 form “C"; coil res. 70 chms
mechanical pans
210971417 NUT, machine. M4 x 0.7 hex
3-83497N03 SCREW, maching
3-83497N02 SCREW, machine: M5 x 0.8 x 12mm
3-83498N04 SCREW, tapping: Md x 0.7 x Ymm, 4 used
3-83498N06 SCREW, tapping: M4 x 0.7 x 16mm,; 2 used
4-72651 LOCKWASHER: #8internal; Jused
5-82904N02 GROMMET, transformer, 4 used
7-83364N01 BRACKET, charger board
15-839C1NOY COVER, baltery: option, board
29-82907TND1 TERMINAL, nng; 2 used
29-83113N02 TERMINAL, right angle: 2 used
39-82717M01 CONTACT, raceptacle; 4 used
39-83503N01 CONTACT, battery connector, 2 used
2-10971A18 NUT; M5x0.8
4-7658 LOCKWASHER: #10internal
14-83986N01 INSULATOR
29-829G7N02 TERMINAL, ring: 10ga,; 2used
43-B2980N03 STANDOFF; 6 used
42-10217AQ2 STRAP, tie: nylon
54-83871NO1 LABEL
TRN5155A External Battery Cable Kit £L-8059-8
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION
fuse:
F610 65-82846N0Q1 80 amp; 300 vV
connactor, plug:
PEOS assambly, connector; includes:

15-83502N01 HOUSING, single contact; 2 used

39-B3503NG CONTACT, battery, 2 used
mechanical parts

3138450 SCREW, tapping: 8-18 x 1 1/4"; 2 used

6-82842N01 BLOCK, fuse

29-847817 LUG, ring tongue; 2 used

4210217402 STRAP, tle; 3 used

CAPACITOR INSULATOR
P/IG0G  14-83277NO1 (3 USED)

o

| 42-85424B03
- . TIE WRAP

S e
! 42-82903N01

278200101 26-82902N0) K650 5 ipa7imi7 | CAPACITOR CLAMP
POWER SUPPLY HEAT SINK NUT M4 X 0.7 3N,
CHASSIS (4 USED)  3_g3407N01
SCREW
M4 X 07 X 23MM
{4 USED)

FAEPS—37963-0
0834}

Te602

 ,

2-10971A18
MS HEX NUT
J-83497N02
SCREW

C MEX 0.8 X 12MM

i
/

3-B3498ND4 or, < ; |
SCREW TEG0T  42-82003N03 28-82979N01

4 X 0.7 X 7MM CAPACITOR CLAMP J—83498N04 HEAT SINK 16-83184N01
{4 USED) 20 IN, (2 USED) SCREW i3 USED) CONNECTOR HOUSING
M4 X 0.7 X TMM
{4 USED) 43-83561ND1 FAEPS-37964—Q
STAND QFF (5634
{2 USED)

e Y ﬁ
3135506

42— B2003N02 43-82903N02 62 % 172 oL HE 982673401
CAPACITOR CLAMP PCB STANDOFF — AL HEX TO-3 SOCKET
25 IN. {2 USED} {3 USED)

FAEPS-37965-0
ING341

Parts Lists and Location
Motorola No. PEPS-34743-B

10/31/83 -V & G

BATTERY CHARGER POWER SUPPLY



OPTION C28AN
BATTERY CHARGER POWER SUPPLY

TRNS336A4 PBas | 608 TPN6137D MODEL TPN1192A
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parts list

OPTION C28AN TPNE1378 Batiery Charger Circuit Board PL-8495-A

BATTERY CHARGE ‘Ni REFERENCE  MOTOROLA REFERENCE  MOTOROLA
R PO ER SUPPLY SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
MODEL TPN l 192A capacitor, fixad: uF =20%;25V. RE682 6-11009E95 82k
uniess otherwlise stated /683 &11009E35 270
649 21-82372C05 0.2 + 80-20% R684 611009E57 2k
CB50 8-B4637L34 33 £ 10%;50 V RES6 6-11009E73 10k
651 8-11017A09 015 = 5%; 50V REQ0 611009£33 220
CRE3 811017410 018 5% 50V RE91 6-11009€37 330
€654 23-11019A40 47 R692 &11009E56 2k
C655 8-82860M01 047 + 10%, 250V A693 611009€65 4.7k
s CB56, 657,658 21-11014H32 20pF =5%; 106 Y A634 511009E53 1 5%
> kS C659 23-11019A40 47 £ 10% R695 & 11009E65 4.7%
2 a o = CE60 23-11019A11 22,50V R696 1782177802 325w
7 z <« o ZE 17 B2 CE61,662 23-11019A48 220: 10V REAT 6-11009E49 1K
S a z £ NP i E R CBBI thru 667 21-11014H32 20pF = 5% 100V RE9B 611009E81 20%
s - R Ce68 21-B3596E20 01 =20%:; 1000V RG99 6-11009E89 47%
= G863 21-11014H32 200F =5%;700V
CE70 NOT USED thermistor
671 8-84637L22 22 =10%; 100V RTE50 5-82769A08 202k @ 25°C
Cerz 21-11014H32 20pF 5% 100V
CB73 2311019A46 100 = 20%: 25 V switch:
CB74.675,676  21-11014H32 20 pF =5%: 100V 5650 40-83204B02 dpot
diode: (ses note) integraltad clrcuil: (see note}
GRE46 thiy 649 48-11034001 silicon uss0 51.83629M58 quad operational amplifier
e CR&50, 651 48.82466H18 silicon UB51 51-83629M77 dual operational amphfier
e CR652. 653 48-82466H 13 silicon
THIS SECTION OF CR654, 6855 48-11034001 silicon voltage ragulator.
SE650 13 NOT USED CRB58, 857 48-82466H18 silicon VRES0 48-82256G56 Zener, BBV
CRES5B, 659 48-11034D01 silicon VRES1 48-82256C25 Zener, 12V
CRE60 48-82466H18 silicon VRE52 48-BJ461E40 Zener; 5.1V
CRE61 48-11034D01 silicon VRB53 48-B2256063 Zener, 17V
CR&62 48-83654101 silicon VRE54, 655 48-83461E30 Zener, 62V
CRBE3, 664, 665 48-11034001 silicon
CRB63, 669, 670 4811034001 silicon mechanical parts
230971416 NUT; M3-0.5
TO LBSD oN 2-83487N04 SCREW, machine: M3 x 0.5 x 8mm

light emitting dlode: (see nota)

TRNS3368 DSE04 48-84404E04 green 47683 LOCKWASRER, #4 internal
14-83820M02 INSULATOR, transistor
fuse: 26-84275L01 HEAT SINK
F&02 65-138767 10 amp; 32V 29-82908N01 TERMINAL, blade fuse; 8 used
FBO3, 604,605 65-82859NG1 Gamp; 32V 2010231410 TERMINAL, mounting faston; 2 used
TToaﬁgg‘sgg connactor, plug: TRN5336A Power Supply Hardware Kit (500 W) PL-8020-B
602 28.B7984ND6  rale: G-contact Y
J603 28-82084N10 male: 9-contact REFERENCE ~ MOTOROLA
1606 28-83143M0C5 male: 4-contact SYMBOL PART NO. DESCRIPTION
capacltor, lixed:
transistor, (ses note) C&01 8-82882mM01 20uF =6%:;330V
QE50 48-869643 PNP: type M9643 ©602,603 23-62681N01 64,000 UF +757%; 20V
Q651 48-B69642 NPN; type MO642 C604 23-82661N02 120,000 uF + 75-10%;, 20V
Q653 48-869642 NPN; typs M9642
Q654 48-969648 NPN; type M8648 dlode: (see note}
Q655 48-869643 PNP; type M9643 CRAB01,602 48-82732009 silicon
Q656 48-82604N01 silicon controlled rectifier
Q657 48-8B2965F02 TRIAC; 15 amp: 800 v conneclor, receptacis:
J JL Q658 45-869642 NPN; type MB842 P80z 9-83360N01 female; 6 conlact
M v Y Q659 48-869528 NPN; type M9528
E E ¥ Q660 48-869642 PNP; tyne M9643 coll:
2 2 Q661,662 48-869642 NPN; type M9642 L&A 25-82686N01 choke; 420 uH
2 =3
< = resistor, fixed: = 5%; 1/4 W: transformer:
unless otharwise staled T601 25-82253N01 power: 500 W, 60 Hz
RE09 6-125C51 1.2k = 10%; 112 W
R640, 641 £11009E49 ik terminal, board:
R642 6-125A33 2201w TE6G1 31-83576K02 2-terminals
R648 6-11009E89 47%
TRANSISTOR BASE DETAILS R649 & 11009E61 3.3k mechanical parts
(VIEWED FROM LEAD £ND) RE50 6110023656 2% 210971417 NUT, machine: M4 x 0.7 hex: 4 used
£Es8c ggg; B-1 100‘;‘!E63 3.9k 2-10871A18 NUT, rnachine: M5 x 0.8 hex; 4 used
6-11009E60 3k 3-10807AS55 SCREW, maching: M6 x 1 x 25mm; 4 used
(o0 oo o RE53 &125A31 180; 12 W 3-83497N01 SCREW, machine: M4 x 0.7 x 25mm; 4 used
I T HE G RE55 6-84840C25 21k * 1% 3-83497N02 SCREW, terminal; M5 x 0.8 x 12mm; 6 used
4556 ces7 A TR RE58 6-11009E56 2k 3-B3408N04 SGREW, 1apping: M4 x 0.7 x 7mm; 18 used
RE57 6-125C35 270, 12 W 3.83408N06 SCREW, tapping: M4 x 0.7 x 16mm; 2 used
RE58 811009F 12 360K 3-83678N02 SCREW, tapping; M3 x @.5 x Smm
R659 611009F08 270k 4-7651 LOCKWASHER, #8 internal; 10 used
R860 6-11009E57 2.2 4-83499N01 WASHER, insulator; 3 used
R661 5 11009E67 56K 4.7658 LOCKWASHER, #10 internal; 20 used
R662 18-82374N10 variable: 1k; 0.25'W 5-82804N01 GROMMET: 4 used
g R663 &11009E61 3.3k 14-83277N01 INSULATOR, ug; 3 used
i VR Poee e o 14-84088N0Y SULATOR. ¢2p terminals: 2 used
e RS . - 14-84548A01 INSULATOR, washer; 2 use
SHOWN FROM COMPONENT SIDE REGS £11008E53 1.5k 6.82002N0T  HEAT SINK
SOLDER SIDE  BD-DEPS-36445-0 RE67 6-11008F10 330k 29-824456 LUG, ring tongue; 2 used
COMPONENT SI0E  BD-DEPS-36446-0 2 %2 RB68 6-11008E83 27Tk 29-845081 LUG, ring tongus; 2 used
TRNS336A4 Standard Power Supply, and OL-DEPS-38447-0 e é; e Rg?g gﬂ%gEag 4Tk 28-82907N02 TERMINAL, ring
o3 W S5 R 11009E55 1.8k 28-82907N03 TERMINAL, ring; 4 used
TPNG6137B Battery Charger Board =8 ;fz; o RE72 11000EA4S 1k 20-83113N01 TERMINAL, rlgtgﬂ angle: 6 used
Schematic Diagram, Circuit Board Detail = RE73 6-125C59 27k £10%; /2 W 25-83137N01 TERMINAL, splice; 2 used
. , R674 611009829 150 39-8314BN01 CONTACT. sockel
and Paris Lists RBY5 6126449 1 1W. 5% 4285238 CLAMP, cable; 2 used
3 _ RABTH 6-11009E85 4.7% 4210217 A02 STRAP, tie, 091x 3.62; 18 used
Motorola No. PEPS-34740-C 8677 &11009E89 a7k 42.35423803  STRAP, tie' 004 x 14: 3 used
(Sheet 1 ofg) RE678 6-11009€E55 \ Bk 42-52903N01 CLAMP, cap; 2"
R679 6-11009E44 620 42-82003N02 GLAMP. cap:2 1/2"; 2 used
103183 -V & & RB80 6-125A45 680; 112 W, 5% 42-B2003NG3 CLAMP, cag; 3"
RE81 6-11009E53 1.5k 43-82080N03 STANDOFF; 4 used
29-824154 TERMINAL, ring non-insulaled; 4 usad
29-82907N01 TERMINAL, ring: 18-22GA; 2 usad

nole: For optimum parformance, dlodes. transistors, and Integrated circuits must
be orgered by Molorota parl numbers.



OPTION C28AN

BATTERY CHARGER POWER SUPPLY
MODEL TPN1192A

TPNB1378 BATTERY CHARGER BOARD
' TRNS336A POWER SUPPLY HARDWARE KIT {500W) As REB4 1603
pe0s | Jsos 4 py
i RESR +10
2 &76 VRES3 RGB2
- :u?éopr ;2 17\;"25 Q660 Q654 X CRG48B 82K
¥ RESVILEY) RELAY LATCH RELAY DRIVER 5
RE91
ey CREE4  RE30 RGBO OV T C675
—_— EE) s ™ 1 U6518 | z2opF = TPSW +J_cesg 251/ 34y N —
| r o e [— ‘1 s 06623\-’ ov ZOov| e85 | QG54 s | @ T Re8s oV DE53 B 9 |OVERVOLTAGE ALARM
| , ?NOTE 6 = M98 M9o648 ov ‘ = 10K MOB42
‘ : | oo UGS1A.B YoRes5a = Q653
l 1 L +10 v
zlne I + e 2°FF 4 OVER VOLTAGE OVER - VOLTAGE
Lcesa  preat  CRE54 e rp———
P/O TRN 5153 A . 3 T
BATTERY CHARGER l d 3 gv .5k RE78 COMPARATOR ALARM_OUT
WARDWARE KIT | | 1 1 1,8K
b = = = 2 1TV 9 ESY
| s | - [
KE50
l L K80 Agmer ,|uesta
1 09TV < 7 |REMGTE EQUALIZE
| REG3  {RETT Y CRE49 e
P/0 TRNSI53A 270 ATk 0.22
| " ! w ]
60
o CRE DHzTc?;r? F::GO UBS50A REEY NOTES:
| | | CONTROL VOLTAGE w76 % crear
T8O | L650 pe02 [J602 12 Pavri3rav X crRé46 GENERATOR " 1. Unless specified otherwise, all capacitor values are in microfarads and resistor
Je10 «REC s + ] FroM ges? - EE— 47K Re98 Q656 , Q657 values in ohms,
i‘ P S—— (LOCATED ON o . 22K . eh-sms —————— POWER SWITCH |
UNE | 3 [BK RED Tee 4 | TPN61378 BOARD) N 56K REES qovazy = Ao 4 72Vr82y 2. Waveform |s non-sinusoldal. Voltage in recorded rms,
T PO TEEO02 [ re0a 33K o 4 72v/82y  NOTE 2 RE74 NOTE 2 TO L85G ON
YEL] Ac2 ORG 2 i +10 150 — 7 TRNS3364 i i
= "\Jﬁu 546y F82v/ 4 —sv use 3. Voltages measured with DVM, with 1 meg ohm or greater input impedance.
oo 5P 1 s N e . o5t wion 505 avon
) YEL Ly 13 WIDTH M 4. Voltages measured correspond to SW850 = float positionfequalize position,
= A voLT] 657 A ' x4 ) RE75
ARTH GND | 2 3 izl == ? . (FLOAT! 3650 «Iwov 20PF ART[ ) ussoa ot J_ oy - GMS 1K 120 V ac ling, 24 Joad current, with output voltage set to 13.2 Vin the float posi-
RED + + J*csm Tora Rg?i hbald pain L S & u650B cess w1 1 0 CRE56 72y, tion by RB62. Voltage measured @ TB601.
[ TLE02  ARCE0s T sa0.000 NOTE 7 _?_ - 2O0F 7 STABILIZER :_[ 1111 R6T3 960w IOV 82y
BLK [ 64,000 : _ L U§s0B = o W NOTE 2 5. Usedir MSR 2000 stations only.
NEUTRAL | | LU | = 33K 5 o dovr 95 7vrirzy 2.7K . "
— L (X4 CE66 17 CRES50 =< C655 -
| el i ore . Fe0s | cres3 = hes 9v—t{- ! {- Z%IPF IV 9 $a 15y SE6® . oy ( i) Q656 A Qes7 [ 047 B. ToJ1.9 of TRNS115A Auxiliary regulator board in MSR 2000 stations only.
263z " ax e = w5 21ur72v| ugdle teablows 11, or _l_ Hh NOTE 2 M2 (ac cae]
FP reeoz | | |— 1 A Q6535 2k - - ceE3 RETE CRE6Z TO C&GY ON .
] Moga3 13901k 87V S0PF K = * 'RNS3364 7. The + and — wires from TBB01 connect to TBBO1 on MSR 2000 stations and
CR +10 I directly to the power amplifier cn MSF 5000 stations.
_l | crect & ¥s0z {2 2VA8 2 c849 parsd +10V 0650, QESS ce64 a5t = = =
INCTION BOX 0.33U 2K A+ SOURCE CLOCK GENERATOR T_ RE58 3l 26vs78V T\ - - -
SN S Y N - ra6vs " SvrIsEsy M 5MS 30K 2007 45 UB50D
HEAT BINK REIT  ys9dy Q650
aesa v BN s0+0 MONOSTABLE _SW.
1 M9649 .3y g — QE5t, C653
S e w |z RE64 v A Q651
) Q850,0655 RES! CRE8! 951 aav ty e [T I T esao > o M9642 RAMP GENERATOR
[Zaperyin ] 46V 47V 2], L
N | ‘ CLOCK 39K Q662,0661 o . L
VRESO ,— — =
U GENERATOR Rese s POWER UP RESET neso = cesa 17555
270K a+ 20PF
I TKNBZ35A BATIERY CHARGER L CREE ot 1 ds T 1! 4
CRBTO RE2Z Q661 RES? )
I Q662 2K MS642  greqa | 270 CREES R670
— - 1 = M9B42 = —wt 1 _]_ e
CE61 + 0662
CONNECTOR DETAILS _ A+ 10 2Rk RESS %0 220
LUNNEL TUR UE 1AL SA— Y *® %CB'M L I
P = =
4602 LATCH 603 Teoer | . .
\ MAIN{3 8Y  RED Feos 2.2v/0.4v —p— & | AC FAILL
650-4 } NOTE 5 B AU 13.8v - 3 Y RE40 Q659
(650-1 m (mam 138y a8 12,213 39V . RES3 > azv ovIodV (K Ma528
1650~ 3 ® |GhD B J_ 47K =
N s |GND A RE34 652
ND » | GVERVOLTAGE ALARM AUX {3, 8v RED o . F,.G\Ea I(:‘!Bgo 1.5K i 2 NQGS 8,06859 s
s |2cEan I 104 = = = _LINE FAIL SENSE & |acz noTES
s |REMOTE EQUALIZE fg?f’ o |act notE s
u | AC2
BATTERY CHARGER BOARD (FIN VIEW) B ']- NOTE 5 I v 2 |wam 3.ev
JEI0 L DSE04
N E L J605 | {GREEN] 1 aux 13.8v
[ B 3
. wes s ] = + w0 s TRNS5336A Standard Power Supply, and
AC_PowER_ I oo a  me r 3 |GND 2 TPNG6137B Battery Charger Board
EC L - 4 [ . . . ’ a
{PIN VIEW) =l pi ™ EEPS-35017-C Schematic Diagram, Circuit Board Detail,
RECEPTACLE and Parts Lists
_ Motorola No. PEPS-34740-C
(Sheet 2 of 2)
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OPTION C28AN parts list
BATTERY CHARGER POWER SUPPLY s e REFERENGE WOTOROLA

MODEL TPN1192A 5YMBOL PART NO. DESCRIFTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed: uF: integrated circuit: (see nota}
unless olherwise stated: U1 51-83629M08 quad op amp
1 23-82294A18 3600 + 150-10%; 40V
c2 3 21-11015813 D01« 10%; 100V voltage regulator (see note)
C4 23-84865F 15 330 + 10-50%; 25V VA1 48-82256C61 Zener, 58V
Chthrusg 2111015813 001 = 10%; 100V VA2 4B-82256C63 Zener, 17V
c9 23-84865F15 330 + 10-50%: 25V VA3 48-82256C13 Zener, 14V
c10 2111015813 D01 = 10%; 100V VR4 48.82256C 11 Zener, 10V
Ciy, 12 2182428821 01 +10-30%; 100V notg: Far optimum performance, diodes, transistors and integrated circuits my
C13.14 23-84538G02 4.7 = 20%: 20V be ordefed Dy Motorola part numbers.
C15.16 21-11015813 001 = 10%; 100V
= ci7 21-11022G39 24 pF = 5% 50V
w et C18.19 21-11015B13 001 = 10%; 100 V
e 5 c20 21-11022G39 24 pF =5%:50V
z 5 & c21.22 2111015813 001 = 10%: 100V
m 5 (=) L
e :é i e L dlode: {see note)
2 . RN Eg e S g CR1 48-82525G13 silicon
RS T A CR2Ihu 12 4883654H01  silicon
CR13,14 48-82392812 silicon
CR15 48-82525G13 siiicon
CR16 48-82525G19 silicon
connector, receptacie:
Ji 25-82984N12 male; 8-contact
J2 9-83497F08 famate, S-centacl
J3a 28-82984N02 male; 3-comact
J4 28-82984N03 male: 3-confact
J5 1-80754D88 Assembly connector, consists of:
15-84953L01 Housing, raceptacle; 6-position
39-82077NOT Coniact. receptacle; 6 used
Jé 28-82984N01 male; 2-contact
J7 28-82084N02 male; 3-contact
jumper:
Juz2 611009823 0" ohms
coil, ik
L1 2483961801 choke
transistor (see note)
Qz2 48-869633 NPN; type M9833
Q3 45-869643 PNP; typa M9643
4,5 48-869642 NPN; ype M9642
Q7 48-889633 NPN; iype M9833
Qs 48-869643 PNP; typ M9643
Q9,10 48-868642 NPN: type M9642
rgsistor, fixed: = 5%; 114 W:
unless otharwise siated
R 811009449 1%
R2 17-82177B16 100 = 10%; 5 W
R3 6 11009A57 2.2%
R4 611009403 12
RS &11009A99 120k
RS & 11008A59 27%
R7 18-B3083G14 var. 1k
R8 6-11009A58 2.4k
R9 6-11009A69 8.8k
R10 17-82036G 24 013, 2W
R11 6-84444A01 332 +1%; 1/8W
R12 6-11009425 1060
R13 6-11009473 10k
R14 6-11009A57 2.2k
R15 B-10621C81 787k =1%;UBW
R17 6-10621C79 7.5k 2 1% 118 W
R18 6-11009A61 3.3k
a - a R18 611009473 10k
R T X R20 17-82036G24 0132w
o - R21 6-84444A01 332 1%, U W
R22 611009425 100
SHOWN FROM COMPONENT SIDE Egg 2 g: :gggig ;02';
SOLDER SIDE 80 DEFS-34349-a '
COMPONENT $I10E 8D DEPS-34350-4 R26 10621081 787k = 1% 1B W
o DEFS-sassy. A R27 6-10621C79 75K = 1% 1B W
A28 6-11009A69 B 8k
R29 6-11009A9¢ 120k
R30 6-11009A57 2.2k
A3t 6-11008A61 3.3k
R32 17-82177816 100 = 10%;5W
R33 6-11008A33 220
A34 6-11008A53 " 5k
825 18-33083G 14 var. 1k
R36 611009463 3.9k
R37.38 6-11003A89 47
TRN31194 Auxiliary Regulator Board fos & 1onaass oy
Schematic Diagram, Circuit Board Detail, R4 6-84444009 243K = 1%
* [ R42 810621005 13 7% = 1% 1/8W
and Parts Lists R43, 44 6-11009A73 10k
Mortorola No. PEPS-34738-B R45, 46 1782177664 26.10W
R47, 48 17-82177B12 0.7 x10%:5W

(Sheet 1 0f2)
10/31/83 -V & G
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3"' l —_— —I iz 00 xca VA2 A f_—'J - as
Ri2 |_ a2 T et 330 1TV MMN ! t
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AMPLIFIER L a3 na6 A7 PTA Mas72 ' PR 00! | TOH |
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137K [ ] RI
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Ry 13 OPERATION TS; :
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= 2 uio cRS INSTANDARD SUPPLY
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. (r2vi Qs RIS e NOTE &
: M9642 Mo 14V ERROR
—r— CRI3 = ™ AMPLIFIER — |
CR14
——  LOGAL ~CONTRQ I_SNAEMF'\:NIE)IF?IG_! e » J5-2 14V REGULATED OUTPUT
r L L— K RS -
— INHIBIT INVERTER 120K
RCRi2 ne  VREF
e OVERCURRENT AMPLIFIER Farx o
" TRIOT A9 W
R4 RIZ 6.8 o — {4V DRIVER 4
n3s 12 ™08 10K 14V
P VOLTAGE R7 s QUTPUT LOADED Q2
B s s ADJUST 4K 765V |y 8 R3  (23v¢) CR3 tevl o M9833
€ . © »
7 g (26v) 2.2K QUTPUT LOADED
s|u'e sl | LOADED TG 154
_ fov} 10K Q4 Re R ci8 £23v)
;ﬁ:ﬁ'u asviL1 R#4 + M9642 X T S 33K J¢ S TPI0
£ R37 - 22K + 004 R2Z
= 7K oo
= YCR4
v REF = =
»
-
€ > —3 J5={ GND {14V}
r
€ _]_ » /J, 3 J45-4 GND (9.4V}
= — 9.4V SERIES PASS—
e T.oon Ter02 $oe PIOTANS29A
HEAT SINK |
9.4V OVERCURRENT | 'y
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PP I K20 DETECT CKT &3 Pa-3 M9E72 |P¢-| Ja-t
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a3 3 J5-6 9.4V REGULATED
| OUTPUT
= C8 A< Cit
RZ2 ‘ 0% 4.7
——] — REFERENCE VOLTAGE — co VRS
100 Lce Tasc 18v
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MODEL TPN1192A

NOTES:

1.

Unless otherwise indicated: resistor values are in onms; capacitor values are in
microfarads; and inductor vajues are in millihenries.

Integrated circuits on this board are silicon menolithic.

IC types and connections for this board are as follows:

Mlgf;s Description
Op-Amgp

Reference Designation VC(.; Gnd
U1 4 1

HRemove JU2 when onfoff switch {in local control models) is used.

DC voltages are nominal. Full rated load. [ } Other - no load valtages.

For non-pattery supply (standard supply) insert connector jumper.

TRNS5119A Auxiliary Regulator Board
Schematic Diagram, Circuit Board Detail,
and Parts Lists

Motorola No. PEPS-34738-B

(Sheet 2 0f 2)
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TRN3120A Battery Revert Control Board
Schematic Diagram, Circuit Board Detail,
and Parts Lists

Motorola No. PEPS-34742-A

(Sheet 1 0f 2)
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SHOWN FROM COMPONENT SIDE

SOLDER SIDE
COMPONENT 3I10E

AIN 13.8V
€ FaIL
ND

EGULATCR

BO CEPS-34332-a
BD CEPS-324333-A
0oL CEPS- 34334-a

OVER VOLTAGE ALARM

INHIBIT

parts list

TRNS120A Battery Revert Control Board

PL-7846-A

REFERENCE MOTOROLA
SYMBOL PART NO.

DESCRIPTION

[e314]]
c102
cio3

C104,

c107

c108,

Ccii1

21-11015B05
23-11019A20
2311013C07
105,106  8-11017A05
F11017B17
108,110  21-11015B05
23-11019A27

CR101 thru 104 48-83654H01

CR105,108

48-82466H18

CR107 thru 112 48-83854H01

J101 28-82884N01
J103 28-82584N02
JuU10t1, 102 £-11009823

K100 80-64134001

L101 thru 104 24-83861B02

capacltor, Hxed: uF:
unless otherwise stated
220 pF = 10%; 100V

10 = 20%; 25V

10 = 10%; 158V

0033 £5%; 50V

0.1 £10%;50V
220pF = 10%:; 100 ¥

22 +20%,25V

dlode: {ses note)
sllicon

silicon

silican

connector, receptacle:
male, 2-contact

male; 3-contact

jumper,
resislive

relay:
dpdi

coll, rt:
5-turns; coded GRN

connector, plug:

Fi02 28-83274N02 male: 5-contact; right angle
transistor: (see note)
Q101,102,103 48-889842 NPN: type M3642
Q104 4B-859648 NPN; type M9848
Q105 4B-869642 NPN; type MB642
rasistor, fixed: =5%; 1/4 W:
unless otherwlse stated
R10% 611009473 10k
R102 611009489 47K
R103 6-11009A56 2K
R104 611009481 22k
R105 6-11009A89 4Tk
R106 6-11009A73 10k
R107 611009489 47k
R108 £11009A73 10k
R109 £11008A55 1.8k
R110 6-11005A89 47k
A1 8-11009A97 100k
R112 E-10621E61 562k = 1%; 1/8W
R113 £11008B22 * meg
Ri14 8-11009A65 4.7k
R115, 116 611009489 47k
a7 6-11003A83 27k
Ri18 6-11009B09 300k
R119,120,121  611009B22 1 meg
R122,123, 124 6 110(9A75 12k
R125 6-11008A73 10k
R126 611000449 ik
R127 6-11009B14 470k
R128,129 18-83083G31 var. 250k
R130 6-1100B19 750k
R131 6-126G29 150 = 10%; 1 W
R132 611009822 imeg
R133 611009814 470k
R134 611008B22 1 meg
R135 611009A97 100k
R136 6-11009A73 10k
R137 611009497 100k
R138 611009805 200k
R13% 6-11009A97 100k
Integrated clrcuit: (sae note)
u100 51-83629M72 quadopamp
voliage regulator: (see note)
VR101 48-B461E42 Zener, 6.8V
mechanical parts
43-82980N01 STAND-OFF, board support; 2 used
43-82880N02 STAND-OFF, board spacer, 2 used
15-83498F38 HOUSING, connector: 2-position: 2 used
2983499701 TERMINAL; 4 used
nota: For optimum performance. diodes, transistors, and integratad circuils must

pa ordared by Molorola part numbers.
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BATTERY CHARGER POWER SUPPLY

MODEL TPN1192A

TPNI1192A Battery Charger Power Supply
Cable Interconnect Wiring Diagram
Motorola No. DEPS-34366-A

10/31/83-V & G

TRNBI22A
PA) THHBZRBA

PA POWER/EXCITER
CABLE

@ +
TKNS295A BATTERY TO POWER
CHARGER CABLE BLK _— }AHFLIFIER
\ ; 2
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0 2
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