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This manual covers Ericsson and General Electric products manufactured and sold by Ericsson Inc.

NOTICE!

copyright laws of the United States.

This manual is published Hyricsson Inc, without any warranty. Improvements and changes to this manual necessitated by

The software contained in this device is copyrighted by the Ericsson Inc. Unpublished rights are reserved pinder the

SPECIFICATIONS*

11.1 TO 16.5 Volts
DC, negative ground

INPUT POWER

CURRENT DRAIN 2.6 A maximum
INPUT CURRENTS
Standby 1 mA maximum
Radio Squelched, Trickle Charge
Rated Audio, Rapid Charge

300 mA maximum
2600 mA maximum

CHARGE TIME
Standard High Capacity Batteries 3 Hours
Extra High Capacity 4 Hours

CHARGE CAPACITY AND TIME VS TEMPERATURE (Standard, High Capacity)

Temperature Time Capacity

+5°C (+41° F) .3 Hours 100%

+25°C (+77° F) 3.0 Hours 100%

+45°C (+113° F) 2.7 Hours 70%
INDICATORS

Radio Engaged Red

Charge Red

Ready Green

Xmit Red

RATED AUDIO POWER
SQUELCHED FM HUM and NOISE
ALTERNATOR NOISE REJECTION
Receive
Transmit
MICROPHONE IMPEDANCE
SPEAKER IMPEDANCE
DIMENSIONS (H x W x D)

WEIGHT

12 Watts (<% distortion)
65 dB
60 dB below rated audio
60 dB below 4.5 kHz Deviation
600 Ohms
4 Ohms
226 x15x7cm (8.9x5.9x2.71ins.)

1.4 kG (3.1 Ib)

* These specifications are intended primarily for the use of the service technician.

typographical errors, inaccuracies of current information, or improvements to programs and/or equipment, may be made by

Ericsson Inc, at any time and without notice. Such changes will be incorporated into new editions of this manual. No part of

this manual may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying

and recording, for any purpose, without the express written permisdoitsgon Inc.

Copyright © September 1987, General Electric Company
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and outside antenna are not connected until the latch is en-

DESCRIPTION
gaged.

The Ericsson GE Vehicular Charger Units convert an M-

PA, M-PD or TPX Personal Series radio into a mobile conz If the :OLUME ShWitCh s gn, V\t/hen the rt'ﬁdio Is Iatchled,d_
figuration when the radio unit is latched into the charger. e speaker, microphone and antenna in the personal radio

may be used to charge a battery pack only, as a Monitor R%e disconnected and connections are automatically made to
ceiver and battery charger, or as a two way vehicular radi e charger "?‘F‘d Its exj[ernal mlcrophone, speaker, and_an-
and battery charger. The Vehicular Charger connects the Aenna. In addition, latching the radio causes the power switch

dio to an external antenna and provides a full 12 watts audg be tumed on, supplying voltage to the audio amplifier and

output to an external speaker. It will recharge the Standar ead battery power supply. It alsq t!””s the RADIO EN-
High or Extra High capacity batteries. AGED LED on. The personal radio is powered on regard-

less of the position of its power switch.

The external antenna, microphone, PTT circuit, speaker, o . .
and charging contacts are autor$1atically connected wphen the !f the radio is turned off (switch on battery), latching the
radio is latched into the charger. Radio Detect switch S1, Icf-aOIIO into the charger turns on a regulated 8.0 volt power
cated in the battery compartment, applies power to th
charging circuit when the radio is inserted. A second switc
senses the size of the battery pack and adjusts the charg

rate accordingly.

upply which powers the portable radio while the battery is

eing charged. Dead battery operation is provided during
nsmit by connecting the 8.0 volt power supply across the
tery during PTT operation.

Heat sensors constantly monitor the temperature of both
the battery pack and the charging insert. When a cold battery
pack is inserted into the charging insert, the charger will wait o ) ) )
until the battery pack has warmed up to within about 10°C Temperature characteristics of nickel cadmium batterles',
of ambient. The charger will then, automatically, apply the’révent a full charge at temperature extremes. For a maxi-
high charge rate. When the battery pack overcharges enoum charge, recharge the battery pack at ambient room tem-
to heat the cells 10°C above ambient, the charger will switcherature or between 65 and 85 degrees F.

from fast charge to trickle charge.
CAUTION

The Vehicular Charger is designed to recharge|the
Standard, High, and Extra High capacity battgry
pack. Attempting to recharge any other battery ppck
or batteries may result in damage to equipmént,
leakage, or explosion.

OPERATION

The charger also has a memory that is set when the
charger switches from the high charging rate to the trickle
charge rate, and is reset when the battery pack is removeq
from the charging insert. If a hot battery is in the charging
insert and the memory has not been reset, the charger will re
main at the trickle charge rate. If the memory has been rese
the charger will wait until the battery pack has cooled before
automatically switching to fast charge. If a fully charged bat-
tery pack is removed from the charging insert and then rein-
serted, it will charge for about 1/2 hour until the cell reheats.

Four indicators provide status information for the

A voltage cut off circuit also has been incorporated toEarger/radm combination. A red LED indicator, RADIO
n

t harai d e ina” of the batt KB NGAGED, turns on when the radio is inserted properly
prevent overcharging and "‘gassing’ ot the battery pack. Bajy,, e charger and a second red indicator labeled CHARG-

tery voltage is constantly monitored and, if the battery pac G will light, indicating the battery is being charged. When
charge terminal voltage excgeds. 9.5 volts, high rate is tem\iﬁe battery p,ack is fully charged a green LED indic,:ator la-
nated and the LED READY light is turned on. beled READY will light and the charger will automatically
switch from a rapid charge rate to a trickle charge rate. A red
XMIT indicator lights when the external PTT switch is
pressed, indicating the transmitter is keyed. (The radio must
be properly engaged). Refer to Figure 1 for location of con-

If the radio is not latched, and the ON/OFF switch on thérOIS and indicators.

radio is on, audio will be heard from the radio speaker.
Note: The radio must have been turned on before being in-
serted into the charger. The external microphone, speaker,

If the VOLUME switch (attached to the rotary volume
control) is in the OFF position, only the charging function
operates regardless of the latch position.

POSILATCH
RELEASE
PUSH-BUTTON

POSILATCH

RADIO ENGAGED
INDICATOR

CHARGE
INDICATOR

XMIT
INDICATOR

READY
INDICATOR

OFF-ON
SWITCH
WITH VOLUME
CONTROL

3.

The red CHARGE indicator will light and remain lit
until the portable radio unit is removed or until the ve-
hicular charger unit circuits sense that the battery
pack has reached total charge capacity, at which time
the green READY indicator will also light, indicating
that the charger has switched to trickle charge rate.

Remove the portable radio unit from the charger com-
partment as shown in Figure 2.

CAUTION

DO NOT use the antenna to remove the pgrt-
able radio from the charging compartment.

CHARGE AND MONITOR

The following procedures will permit recharging of the

portable radio unit battery pack and also permit the radio to act
as a monitor receiver. No activation of the vehicular charger
POSILATCH or the VOLUME switch is required.

NOTE

The portable radio is not connected to the extefnal

antenna in this mode.

Figure 1 - Vehicular Charger

Three operational modes are possible:
» Charge battery pack only

» Monitor receive frequency (s) only and charge battery
pack.

 Full radio operation and charge battery pack.

CHARGE ONLY

The following procedures will permit recharging of the
portable radio unit battery pack only. No activation of the ve-
hicular charger POSILATCH or the VOLUME switch is re-
quired.

1. Set power switch on portable radio unit battery pack
to OFF position.

2. Insert portable radio unit into charging compartment
with its speaker facing outward (see Figure 2.).

Set power switch on the portable radio unit battery
pack to ON position.

Insert portable radio unit into charging compartment
with its speaker facing outward (see Figure 2.).

The red CHARGE indicator will light and remain lit
until the portable radio unit is removed or until the ve-
hicular charger unit circuits sense that the battery
pack has reached its total charge capacity, at which
time the green READY indicator will also light, indi-
cating that the charger has switched to trickle charge
rate.

Remove the portable radio unit from the charger com-
partment as shown in Figure 2.

CAUTION

DO NOT use the antenna to remove the pgrt-
able radio from the charging compartment.

*[0 Trademark of General Electric Company
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Figure 2 - Inserting And Removing Portable Radio Unit

MOBILE CONFIGURATION

The following procedures permit the recharging of the port-
able radio unit battery pack and the functional conversion of
the portable radio unit into a mobile configuration.

1.

The power switch on the portable radio unit battery
pack may be in either the ON or OFF position.

Insert portable radio unit into charging compartment
with its speaker facing outward (see Figure 2.).

Slide the POSILATCH toward the portable radio unit
until you feel it engage and the red RADIO EN-
GAGED indicator lights.

Turn the VOLUME switch on the vehicular charger
unit to the ON position. Then adjust the VOLUME
control for a comfortable listening level from the ex-
ternal speaker.

The red CHARGE indicator will light and remain lit
until the portable radio unit is removed or until the ve-
hicular charger unit circuits sense that the battery
pack has reached its total charge capacity, at which
time the green READY indicator will also light, indi-

cating that the charger has switched to trickle charge
rate.

The red XMIT indicator will light each time the PTT
switch on the external microphone is activated.

To remove the portable radio unit from the charging
compartment, press the push-button release on the
POSILATCH and slide the latch away from the port-
able radio unit. The red RADIO ENGAGED indicator
will turn off and the portable radio unit can be re-
moved from the charging compartment (see Figure
2)).

CAUTION

DO NOT use the antenna to remove the pgrt-
able radio from the charging compartment.

SPECIAL OPERATING PROCEDURES FOR
THE TPXO 8403/8603 RADIOS

charge circuit determines the high charge rate and is control-
led by the temperature cut off circuit.

The Vehicular Charger unit will accept either the M-PA, Charger Control Circuit
M-PD or TPX series Personal Radio Units. However, since
the TPX series operates to the requirements of the GE- The Charger Control circuit consists of a temperature cut
MARC V system, the following operational procedures musbff circuit and battery charged memory circuit. The tempera-
be observed when a TPX radio is used in conjunction witkure cut off circuit consists of integrated circuit A13, a bridge
the Vehicular Charger Unit. circuit comprised of R29, R30, R33, thermistors RT1 and RT
(BATT), and associated circuitry. Temperature cut off IC
1. When initiating a call, the push-to- talk switch A13 monitors the temperature of the charging insert through
(PTT) must be keyed and then released to hear thbermistor RT1 and the temperature of the battery pack
channel acquisition tone. The audio from the vethrough internal thermistor RT (BATT). It also controls tran-
hicular charger external speaker is muted each timsistors Q3 and Q4, turns the “READY” indicator on when
the PTT is keyed. the battery pack is fully charged, and provides memory to
prevent the same battery pack from being recharged at the
2. When the TPX 8603 (with DTMF option) radio is high rate.
used in the vehicular charger, it is recommended
that telephone interconnect or dispatch overdial Thermistors RT1 and RT (BATT) are connected with
calls be made using the number stored in the TPX'®29, R30, and R33 to form a bridge circuit (see Figure 3).
memory locations. Numbers may be directly dialedThe output of the bridge circuit is connected to terminals 13
into the unit but they will not be accompanied with and 14 of A13.
audible feedback tones.

CHARGE ______
CURRENT

CIRCUIT ANALYSIS

The Vehicular Charger is comprised of a Charger board,
LED board, Display Full board, and a UDC board.

R33

CHARGER BOARD || Y

RC-5705

The Charger board contains the charging circuit with
voltage and temperature cut-off circuits, an 8 volt regulatg
circuit, and a 12 watt audio amplifier.

=

Figure 3 - Simplified Temperature Cut Off Circuit
Charging Circuit

g . When the battery pack temperature is more than 10°C
. When power is first applleq o the charger, the voltage 3:18°F.) below ambient, thermistor RT (BATT) exhibits a

pin 5 .Of Cpmparator AT s h|gher than at pin 6 due to th igh resistance, causing the voltage on A13-13 to be larger
chargmg time of C18.'The h|gh.er voltage causes the_OUtp'ﬂ]ian the voltage on A13-14. (The same thing would occur if
at pin 7 of A7 to go high, "e?p'”g Al3 turned off. This al'there were no battery pack present). There is no output from
lows the battery to start charging. A block diagram of the Vea ;3 6 or A13-10. Transistor Q3 and LED READY indicator

hicular Charger is shown in Figure 4. DS2 remain off. The battery pack charges at the trickle

. . . ._charge rate, determined by series resistance R24, until the
Charging current flows through series connected res'StO_'Eémperature is less than 10°C below ambient. At less than

R21 and R22 to regulator transistor Q3. The output of Q3 i$noc pelow ambient, the voltage at A13-13 is still larger
connected to the positive charging contact of the battery. Teﬂan the voltage on A13-14, the output at A13-6 goes high

Point TP2 provides a convenient place to monitor the POSkausing transistor Q4 to conduct, turning Q3 on and begin-
tive battery contact. A portion of the charging current isning the high rate charge.

routed through resistor R24 and transistor Q2 to turn on
CHARGE LED DS3 on the LED board and to provide a
trickle charge when Q2 turns off. The series connected
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PTT

DISP. FULL

CHG. RDY XMIT

C2L1,C7
LINE
FILTER

—o-
s1

RADIO
DET SW

+13.8Y

Figure 4 - Vehicular Charger W/12 Watt Amplifier
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SPKR AUDIO

ouT

As the battery pack temperature increases to 10°C abotd. 13.8 Vdc is also applied through J7-4, VOLUME control
ambient at end of charge, the voltages at A13-13 and A13-Igh-off switch S11, J7-5, J9-1, RADIO ENGAGED (latch)
become equal, indicating the bridge circuit is balanced and trsvitch S3 to Comparator A5, audio amplifier A12 and to 8 volt
battery pack is fully charged. A14-6 goes low, causing Q4 toegulator Al.
stop conducting. Q3 cuts off and the charge rate switches from
the high charge rate to the trickle charge rate . The equal volt- Input voltage to regulator Al is applied to pins 11 and 12.
ages on A13-13 and A13-14 cause the output at A13-10 to gde output of A1l controls the base of NPN pass transistor Q1,
high, turning READY indicator DS2 on. causing it to increase or decrease conduction as required by the

load. Q1 functions as a variable resistor. The regulated output

A memory circuit internal to A13 is set so that the samevoltage is set to 8.0 Vdc by variable resistor R5. TP1 provides
battery can not be recharged at the high rate unless it first hasonvenient place to monitor the 8.0 Vdc output of regulator
been discharged or removed from the charger. When the ba&4. The regulated 8.0 Vdc output is applied directly to the ra-
tery pack is removed from the charging insert, RT (BATT) isdio, or through contacts 3 and 4 of K2 and to the battery charg-
removed from the bridge circuit causing the bridge to again bieg terminal. K2 is controlled by the microphone PTT switch
unbalanced. A13 senses the bridge in an unbalanced state, theough inverter A3 and is energized when the PTT switch is
voltage A13-13 being larger than the voltage on A13-14, andperated. K2 allows operation of the radio even though the bat-
resets the charger memory. Microswitch S1 will also removéery may be dead.
power from the charger circuits, causing the memory to reset.

Audio Amplifier A12 (12 Watts)

Voltage Controlled Cut Off

Audio amplifier A12 is an integrated circuit used to amplify
The voltage controlled cut off circuit monitors the batteryreceive audio from the radio to a level of 12 watts. The ampli-
voltage and cuts off regulator Q3 when the battery charginfied audio is then applied to a 15-watt, 4-ohm speaker through
terminal voltage exceeds 9.5 Vdc. It is comprised of Comparal-4 &5.
tor A7, Charge Control IC A13, and associated circuitry.
Receive audio (audio out) from the radio is applied to the
A reference voltage derived from voltage divider R37, R38input of audio amplifier, A12-10, through the UDC connector
R41, and zener diode CR12 is applied to pin 2 of Op-Amp A7and cable assembly CA1 and J6-6 on the Charger board, con-
Resistor R43 is adjusted for a battery charging terminal voltagacts 8 & 9 on analog switch A9, and volume control/ on-off
of 9.5 Vdc. A voltage equal to the reference voltage on pin 2 iswitch VR1/S11. The speaker is connected through P1 to J1.
applied to pin 3 of A7. This causes A7-1 to go high, applying &he audio input level from the radio is controlled by volume
lesser voltage to A13-14 than is applied to A13-13. This causesntrol/on-off switch VR1/S11.
A13 to turn Q3 off and turn READY indicator DS2 on.
Al12 contains internal protection circuitry to safeguard
against line surges, thermal overloads, and speaker shorts to
NOTE ground. Input voltage (13.8 Vdc) from the battery is applied to
During charging there is one diode drop between|the Al12-6.
(+) charge terminal and the (+) terminal of the hat-

tery pack. External Microphone

The external microphone circuit consists of buffer/amplifier
A5 and Q5, audio delay circuit Q6, analog switch A9, and PTT

Power Input And 8 Volt Requlator /
inverter/buffer A3.

A positive 13.8 Vdc from the vehicle battery is supplied to
the Charger board through a 5 ampere fuse and J1-6. Diod&dio Delay
CR14 provides reverse voltage polarity protection. \oltage . ) ) . )
regulator Al regulates the vehicle input battery voltage (13.8 Prior to operating the PTT switch, audio delay transistor
vdc) down to +8.0 Vdc and supplies it to the circuitry in theQ6 is turned on and Capacitor C65 charged through CR15 and

personal radio while the battery in the personal radio is being>4 (13.8 Vdc). During this time Q6 and closed contacts A9-3
charged. 5 and 8 & 9 apply ground to the receive audio line from the

radio and the external mic audio line to prevent any unwanted
When a radio is inserted into the charger, radio detect mfiudio from entering the 12 - watt audio amplifier.
croswitch S1 closes and applies 13.8 Vdc to charging control
circuit A13 through a line filter consisting of C1, C2, C7, and
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Pressing the PTT switch applies a ground to the anode of TX indicator DS1 is controlled by the PTT switch. When
diode CR15, reverse biasing the diode and removing the chartiee microphone is keyed, PTT goes low, applying ground
path for C65. C65 discharges through R78 and the base emittarough J7-8 to the cathode of DS1, turning DS1 on. The an-
junction of Q6, holding it on for approximately 25 millisec- ode is connected to the +13.8 Vdc input voltage bus through
onds to allow the transmitter to come up to full power. Whed7-2.
the PTT switch is released diode CR15 is again forward biased

and begins to charge C65. Q6 remains off for approximately 2ax TERNAL ANTENNA
milliseconds until the charge on C65 exceeds the threshold

point and a!lows Q6 to turn on. This action eliminates a'udio. An external antenna may be connected to the radio through
pops and clicks heard over the speaker when the PTT SW'mhdﬁble CA2 and the UDC connector. A TNC connector jack is
operated. located on the bottom of the Vehicular Charger. Refer to the In-

_ stallation Manual for specific installation instructions.
MIC Audio

Operating the PTT switch applies a ground return to the
mic pre-amp, energizing the microphone. It also applies
ground to PTT inverters A3A- A3D which distribute PTT con-
trol throughout the charger and back to the radio through t%@

INSTALLATION

Install the Vehicular Charger in a convenient place where it
ill not interfere with the safe operation of the vehicle. Refer

UDC connector. Contacts 1 & 2 and 8 & 9 of analog switch A o the Installation manual for specific installation instructions.

close and contacts 3 & 5 and 6 & 10 open.

Mic audio is passed through buffer/amplifier A5/Q5, A9,
and audio delay circuit Q6. (The amount of delay is determined
by an RC network consisting of R78 and C65). Mic audio is

then coupled through C31, J6-2 (EXT MIC IN), and the UDC.. The Maintenanqe section contains Disas:sembly instruc-
connector to the radio for transmission. tions, Troubleshooting Procedures, and Adjustment Proce-

dures. A Test Adaptor may be constructed to facilitate servicing
the Vehicular Charger. The Test Adaptor is used to simulate ac-
tual battery pack conditions and to determine if the charger is
working properly. Simulations include cold battery pack, bat-

The Dlsplay board prOVideS the current status informatiOﬁ_’ery pack at room temperature' and a hot battery pack. Perti-

for the Vehicular Charger and radio. It contains the READYnent information is provided in a separate section at the end of
CHARGE, and TX LED status indicators and associated Cifthis manual.

cuitry. The cathodes of DS2 and DS3 are at ground and turn on

when a positive voltage from the charge control circuit is ap-
plied. DISASSEMBLY PROCEDURES

MAINTENANCE

DISPLAY FULL BOARD

READY indicator DS2 is controlled by A13 and turned onTO Remove The Top Cover:
when the battery is fully charged as indicated by a positive
voltage being applied from A13-10 through J7-7 to the anode
of DS2, turning DS2 on.

Remove the six Phillips head screws on the back of the
housing. (three at the top edge, two at the bottom corners,
and one in the center).

CHARGE indicator DS3 is controlled by BATT SET 2 he Ch g
transistor Q2. When the battery is being charged Q2 is turn Remove The Charge Board:
on, applying 13.8 Vdc from the battery input at J1-6 through

J7-6 to the anode of DS3, turning DS3 on. Remove the top cover.

Remove the four screws from the Charge board and four
screws from the heatsinks for Q1, Q3, and A12.

To Remove The Repeater Display Board:

Remove the top cover.

Remove the four screws securing the Display board t
the chassis.

TROUBLESHOOTING PROCEDURES

A Troubleshooting Procedure is provided to assist the

service technician to rapidly isolate a fault in the equipment.
A table of Quick Checks and reference tables containing
typical voltage readings and pin status for various modes of

operation are provided as a troubleshooting aid.

ADJUSTMENT PROCEDURES

Test Equipment Required

Test Equipment Required

1.

2.

Voltage Cutoff

1.

2.

+8 VoIt Reqgulator

1.

Multimeter
Test Adaptor Test Adaptor
Digital Voltmeter Procedures
1. Connect the Test Adaptor to TB1 on the Charge
Board.
Connect the Test Adaptor to TB-1.
2. Set S1 on the Test Adaptor to position 2.
Set switch S1 on Test Adaptor to position 2.]
3. Set S1 onthe Charger Board to ON to power up the
Set S1 on Charge Board to “ON” to apply power to charging circuit.
the charging circuit.
4. Adjust R4 on the Test Adaptor for +8.5 Vdc as
Set R43 on Charge Board fully counter-clockwise measured at TP2 on the Charge Board.
(CCW).
5. Set S1 on the Charge Board to OFF. Set S1 on the
Connect the Digital Voltmeter to TP2, and set its Test Adaptor to position 1.
voltage at +9.5 V + 0.05 V by adjusting trimmer R4
on the Test Adaptor. 6. Set S1 on the Charge board to ON. Refer to Tables
1 and 2 and monitor the reference points listed.
Verify that voltage on A13-6 exceeds +10 volts. Problem areas are identified by an indication other
than that listed in the tables.
Slowly adjust R43 clockwise until the RDY indica-
tor just turns on. 7. Set S1 on the Charger Board to the OFF position.
Set S1 on the Test Adaptor to position 3.
8. Set S1 on the Charge Board to the ON position and
Connect the Digital Voltmeter to TP1, and set its then back to the OFF position.
voltage at +8.0 V + 0.05 V by adjusting R5.
9. Disconnect the Test adaptor from TB1.
10. Set S1 on the Charge Board to the ON position.

This completes the operational checks of the
charger.
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Table 1 - Quick Checks Table 3 - Typical Voltage Readings (all voltages are + dc.)
PROBLEM ACTION Power Supply Voltage: +13.8 Vdc.
1. CHARGE Led does not light Check input fuse, Q2, & C19 CHECK S1: ON RAPID CHARGING TRICKLE CHARGING
2. READY light fails to come on. Check Q3, Q4, & DS4 POINT W/O BATTERY STANDARD HI CAPACITY STANDARD/HI CAPACITY
Battery pack is good.
Charging time has elapsed. P2 8.35 8.50 8.57 8.37
3. Al13-10 always high. Logic fails to reset. Check C19 TP5 - 4.15 4.20 4.8
4. A13-6 always low. No fast charge. Check C22 TP6 4.74 4.74 4.74 4.74
5. A13-5 always low. Logic will not reset Check C23
TB1-4 5.60 5.47 5.54 3.53
6. Fast charge circuit does not open. Check CR9, Q3, & Q4 for (T
Q3-E 13.79 12.02 11.98 13.79
Q4-C 13.37 0.03 0.03 13.36
A13-12 5.13 11.09 11.05 5.21
REF SW A13 PIN NO CHGR READY | REMARKS
STEP POS 6 5 10 LED LED
6 1 LOW* | LOW | LOW | ON OFF COLD BATTERY TEST ADAPTOR
2 HIGH* LOW LOW ON OFF NORMAL BATTERY CHARGING A Test Adaptor may be constructed to facilitate servicing the Vehicular Charger. The Test Adaptor is used to simulate actual battery
3 LOW HIGH HIGH ON ON CHARGED BATTERY pack conditions and to determine if the charger is working properly. Simulations include cold battery pack, battery pack at room
7 3 LOW LOW LOW ON OFF HOT BATTERY temperature, and a hot battery pack. A Schematic Diagram and Parts List are shown below.
8 N/A LOwW LoOw LOW OFF OFF NO BATTERY
CR1
* LOW- Less than 1.0 \olt ¢ o +izv
HIGH- Greater than 3.0 Volts £ A1

TB1#1 D ~— c—Pp}

1L
[
~

+
6 mm

+
] c1
CR3 | ¥

To CHARGE beard <

TB1#3 O ~—0—

—C GND

s1

TBt#4 (D ~—

NOTE 1. R15,Ri6 and Ri7 are 1 %.




PARTS LIST

PARTS LIST
LBI - 31911
TEST ADAPTOR

SYMBOL PART NO. DESCRIPTION

-------------------------------- INTEGRATED CIRCUITS -—--mmmmmmmmememmemm e
Al K18/2AAR005141 OP-AMP HA17904GS

------------------------------------ CAPACITORS --mmrmmmmmmmemm e
C1 K19/2CBRB035045 Al. Electrolytie: 100 uF, 25V
c2 K10/2CAJ031592 Ceramic: RPE122F104280, 0.01 uF
thru
cs
ce K19/ Al. Flectrolytie: 1000 uF, 35V

DIODES

CR1 K10/20BC008310 VO8C
and
CR2
CR3 K19/20BBO05R45 RD&.8ER

--------------------------------------- TRANSISTORS rreeremeermromemeermemmememenes
Q xi9/ 28C1815
Q2 K18/ 28D235

--------------------------------------- RESISTORS --r--emmiesmmmsmmsesmmm s amcmesane
R1 K19/2RAA002026 Carbon fixed: RD258, 680 ohms +5%
R2 K19/2RAA002059 Carber fixed: RD258, 1 Kohmg +5%
R3 K19/2RAA002209 Carbon fixed: RD258, 15 Kohms +5%
R4 K19/2RFA045016 Variable: K1€1108TE, 10 Kohms +5%
RS K19/2RAA002200 Carbon fixed: RD258, 15 Kohms 5%
Ty
R7 K19/2RAA002448 Carbon fixed: RD258, 100 Kohmg 25%
ne R10/9RAA002200 Carbon fived: RDOES, 15 Kshme 5%
RO K10/2RAA002448 Carbon fixed: RD25S8, 100 Kohme 5%
R10 K10/2RAA002200 Carbon fixed: RD258, 15 Kohte +5%
R11 K19/2RAA002448 Carbon fixed: RD258, 100 XKohmg #5%
R12 K198/2RAA002209 Carbon fixed: RD258, 15 Kohms :51
R13 K19/2RBAC01802 Metal fixed: RSF2B 3R3, 3.3 ohms #5%
"4
R15 K19/2RBD0O04043 Metal fixed: RNF1/4C3, 51 Kohms +1%
R16 K19/ Metal fixed: RNF1/4C3, 24 Kohms +1%
R17 K19/ Metal fixed: RNP1/4C3, 27 Kohme +1%

--------------------------------------- [T ol ———
st K19/ SRP113

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

COMPONENT SIDE

}
SEIE0ZYY
Ind dSIa

e AN\~ eR3
o AA\A~o R2

2 DS3 @

(SA A37033028)
(TA A32033028)

SOLDER SIDE

w

o

e

(SB A32033028)
(TB A32033028)

DISPLAY FULL BOARD

OUTLINE DIAGRAMS LBI-31864
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VEHICULAR CHARGER

PARTS LIST

(15W AUDIO AMP)
19B801507P1
ISSUE 3
SYMBOL PART NO. DESCRIPTION
- - INTEGRATED CIRCUITS

Al K19/2AAE021012 V-REG HA17723G
A3 K19/2AAC021168 TR Array TDB2004AP
AS K19/24AB005141 OP-ANP HA17904C8
thru
A7
A9 K19/2ABC039097 Analog Switch MN4066B
A10 K19/2AAB040252 V-REG AN7BLO8
Al2 K18/2AAA011074 AF ANP AN7163
A13 K18/2AAE035081 HIC H8D2036
c1 K19/2CAK005603 Ceramic chip: 0.1 uF +80/-20%, 5OV
cz K19/2CBB043304 Al. Electrolytic: 220 uP, 25V
c3 K18/2CAK005503 | Coramic chip: 0.1 uP +80/-20%, BOV
c4 K18/2CAK005202 Ceramic chip: 470 pP +5%, SOV
[~ ] K18/200C024137 Tantalum: DN1C220MIS, 22 uP, 18V
ce R19/2CBB042216 Al. Blsstrslytis: 220 uP, 18V
[ K19/2CBB043171 Al. Electrolytic: 470 uP, 25V
C14 K18/2CAK005503 Coramic chip: 0.1 uP +80/-20%, S0V
ar
c18 K10/2CBB087152 Al. Electrolytie: 22 uPF, 25V
c19 K19/2CAJ031527 Ceramic: RPE113P474280, 0.47 uF
c20 K19/2CBB087251 Al. Electrolytic: 2.2 uF, 50V
c21 K18/2CDC001018 Plastic film: ECQ-V1H104JZ, 0.1 uF
c22 K18/2CCC032155 Tantalum: 0.47 uF, 50V
c23 K19/2CBB087228 Al. Electrolytic: 22 uP, 18V
c24 K19/2CAK005503 Ceramic chip: 0.1 uP +80/-20%, S50V
c25 K19/2CBB087228 Al. Blectrolytic: 22 uP, 186V
cze K19/2CBB043163 Al. Electrolytic: 100 uF, 25V
ca7 K198/2CDC001018 Plastic film; ECQ-B1H104J2, 0.1 uF
cz28 K18/2CDC001042 Plastic film: ECQ-V1H224J2, 0.22 uwF
31 E19/20CC032270 Tantalum: 1 uP, 35V
caz K10/2CAR0053083 Ceramic chipi 1000 pP +10%, 50V (3.2x1.8)
€33 K18/2CAK005503 Ceramlc chip: 0.1 uF +80/-20%, 50V
&s"
cs8 E18/2CAK005503 Ceramic chip: 0.1 uPF +80/-20%, 50V
o
c40 K19/2CCC032452 Tantalum: 1 uF, 50V
C41 K19/2CDC001095 Plastic film: ECQ-V1H152JZ, 1500 pF
c42 K19/2CBB043361 Al. Electrolytic: 22 uF, 25V
C43 K19/2CDC001067 Plastic film: 0.01 uF
C44 K19/2CBB083037 Al. Electrolytic: 4700 uP, 25V
Cc45 K18/2CBB043378 Al. Electrolytic: 47 uF, 25V
ca7 K18/2CBB043378 Al. Electrolytic: 100 uF, 16V
Cc48 K19/2CBB043379 Al. Electrolytic: 100 uF, 16V
c43 K18/2CDCO01067 Plastic Film: 0.01 uF

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

SYMBOL PART NO. DESCRIPTION
€50 K19/2CAK005503 Ceramic chip: 0.1 uF +80/-20%, 50V
C51 K19/2CBB083037 Al. Electrolytie: 4700 uF, 25V
c52 K19/2CAKO05383 Ceramic chip: 1000 pF #10%, 50V (3.2x1.6)
R
Cc54 K19/2CAK005503 Ceramic chip: 0.1 uP +80/-20%, 50V
€55 K19/2CAK013127 Ceramic chip: 1000 pF +10%, 50V (2x1.2)
ce”
ce2 K19/2CAK005383 Ceramic chip: 1000 pF +10%, 50V (3.2x1.6)
ces R19/2CAR005474 Cervamie ehip: 100 pF +10%, SOV (2¢1.32)
ce4 K19/2CDC001042 Plaatis f1lm: ECQ-VIH224JZ, 0.22 uF
ces R19/2CCP001504 Tantalum: 4.7 uF, 38V
cee K19/2CAK005503 Ceramie ship: 0.1 uP 480/-20%, SOV
ce7 K19/2CAK013127 Ceramic e¢hip: 1000 pF +10%, SOV (2x1.2)
ces K18/2CDCO01075 Plastic film: ECQ-B1H472JZ, 4700 pF
c70 K19/2CDC001018 Plaatic film: 0.1 uF
c71 K18/2CDC001018 Plastic film: 0.1 uF
C101 K19/2CAK013127 Ceramic chip: 1000 pF +10%, 50V (2x1.2)
Cios
c106 K18/2CAK008474 Ceramic chip: 100 pF +#10%, 50V (2x1.2)
&0
Cc107 K19/2CAK013127 Ceramic chip: 1000 pP +10%, 50V (2x1.2)
&ie
c117 K19/2CARK006474 Ceramic chip: 100 pF +10%, 50V (2x1.2)
c119 K10/2CAK013127 Coramie ehip: 1000 pF #10%, 50V (2x1.2)
tigo
121 K19/2CAK005474 Ceramic chip: 100 pF +10%, 50V (2x1.2)
c122 K19/20AK013127 Ceramic ehip: 1000 pF +10%, SOV (2x1.2)
i
€131 K19/2CAK013127 Ceramic chip: 1000 pP #10%, 50V (2x1.2)
o132
€133 K19/2CAK005383 Ceramic chip: 1000 pF #10%, 50V (3.2x1.8)
&lss
c138 K18/2CAK013127 Ceramic chip: 1000 pF #10%, 50V (2x1.2)
tisr
€140 K18/2CAK005383 Ceramic chip: 1000 pF +10%, 50V (3.2x1.8)
kv

CABLE Y
oAl K19/2WHE010481 1L-9-28-82C2-S L=200ms A4¥X01801

DIODES

CR1 K19/2QBC008129 811B
CR2 K19/2QBC008319 vosc
CR4 K19/2QRF003028 182835-T1
thru
CR11
CR12 K19/2QBB001737 H2-7B-1
CR13 K18/2QBF003029 182835-T1
CR14 K19/2QBD011429 ERZ-M10DK220
CR15 K19/20BE003029 152835-T1
anad
CR16
J1 K19/2PDA020172 5278-05A
Jz K18/2PDA020123 5274-06A
J3 K19/2PDA020107 5274-04A
and
J4
a5 K18/2PDA020074 1L-9-3P-82T2-EF

LBI-31864

SYMBOL| PART NO. DESCRIPTION SYMBOL| PART NO. DESCRIPTION
5 U R42 K192RGC00117L | Square Chip: 2.2 Kohms * 5%
. crompoaoiamo | 1o s.np. sm2. R43 K19/2RFB017043 | Variable: RGS6-FAN, 1 Kohms + 5%
1 K192PDA029058 | IL-S-2P-S2T2-EF R KISARGCOOLTL | Square Chip: 22 Kohms £ 5%
and R4S KI92RGCO01155 | Square Chip: 1  Kohms + 5%
R48 K192RAB001217 | Carbon fixed: RD25U, 4.7 Kohms + 5%
Bl 1 =] | = R49 K192RAB001597 Carbon fived: RD25U, 680 Kohms + 5%
K2 K192KBA003800 | G6B- 1003H RS0 K192RGC001213 | Square Chip: 10 Kohms + 5%
_____________________ INDUGTORS —eremeemeeemeememeemeom RSL KI92RGCOO1ITL | Square Chip: 22 Kohms * 5%
- K1TaA02085 | aazsnozss RS2 KI92RGCO01270 | Square Chip: 47 Kohms + 5%
2 xionraner | xoossor RS KI92RGC001213 | Square Chip: 10 Kohms + 5%
R54
rmemmmmmemmaneeeeneeemes. TRANSISTORS —-oomemmeeemmeeoeem R55 KI92RGC001163 | Square Chip: 15 Kohms * 5%
[l K19/20AB010300 | 25D1148-0 RS6 KI192RGC001353 | Square Chip: 620 ohms # 5%
Q2 K1972QAD001018 28A1052 MCTL RS7 KI19/2RGC001254 Square Chip: 33 Kohms #* 5%
Q3 KI920QAR008239 | 2SBSS3Y 5
Q4 K192QAD001158 | 2502618 RCTL RS9 KI9/2RGC001213 | Square Chip: 10 Kohms * 5%
Q5 KI19/2QAC001092 25K508 R60 K192RGC001171 Square Chip: 2.2 Kohms * 5%
Q6 K192QAD001156 28C2618 RCTL R62 K19/2RGC001312 Square Chip: 150 Kohms + 5%
e RESISTORS —oeeemmrreeeeeeeeeeeeee Reg K192RGC001213 | Square Chip: 10 Kohms * 5%
R1 KI92RGC001213 | Square Chipr 10 Kohms + 5% Re7
R2 KI92RABO01L7S | Carbom fixed: RD25T, 1 Kohms + 5% R KISARGCOOLIS | Square Chip: 33 Kolms £ 5%
R3 KI92RBD004019 | Metal fixed: RNFL4C3, 1 Kohms + 1% 7 KI9ZRGCO0LIZL | Square Chip: 15 Kehms £ 3%
R KIRABOOINS | Carbon fxed: RDISU, 39 Kobms £ 5% RT2 KI92RGC001304 | Square Chip: 100 Kohms + 5%
RS K19/27RTB017043 | Variable: RGS6-FAN, 3 Kohms * 5% B KISIRDAOTAOZL | Wire wound: BM-3, 0.33 obms £ 3%
R KRGO | Spuare Chipr 10 Kohms R75 KI92RGC001148 | Square Chip: 680 ohms + 5%
R7 KI92RBDO004027 | Metal fixed: RNFLAC3, 13 Kohms % 1% R77 KISZRGEOOINO | Square Clip: 220 Kohms £ 5 %
s KIGZRABOOISTL | Carbon fixed:  RDISU, 43 Kohms 5% RT8 KI192RG0001221 | Square Chip: 15 Kohms * 5%
R13 KI92RGC001155 | Square Chipr 1  Kohms % 5% 7 KISIRGCO01098 | Square Chip: 22 ohms £ 5%
. KI97RGCO0H8 | Swuare Chipe 1 Mobms £ 5 % RS0 KI192RGC001097 | Square Chip: 4.7 Kohms + 5%
RIS KI9IRGC001213 | Square Chip: 10 Kohms * 5% R87 KL Metal Bim: 2.2 obms.
%i'\_l[ RS8 K19/ Metal fim: 2.2 ohms.
RIS KI92RGCO01015 | Syuare Chipr 0 ohms + 5% THERMISTORS -
R21 K192RBAQ0LIS0 | Metal fixed: RSFIB, 4.7 ohms # 5% RTL K1920BD016121 | NTCDS40204AG509GC, 50 Kohms, AAWX01483
R22 K197ZRBA004624 | Metal fixed: RSF12E, 8.2 ohms * 5%
R23 K192RGC001155 | Square Chip: 1 Kohms + 5% S LI
R24 K19/2RBD003045 | RSM2FBSLAJ, 51 ohms * 5% i FKIZRRAQQITIS | 58-3GL3004
RIS K19/2RBA001456 | Metal fixed: RSFIB, 560 ohms * 5% s
R26 K192RGC001213 | Square Chip: 10 Kohms * 5% [EI— ] =1V || 7. [ —
R27 KI92RGC001205 | Square Chip: 63 Kohms * 5% TBL K19/ Terminal
R28 KI92RGC001023 | Square Chip: 10 ohms + 5%
R29 K192RBD004035 | Metal fired: RNFL4C3, 100 Kohms * 1% "
R30 K19/2RBD004043 | Metal fixed: RNFLAC3, 51 Kohms + 1% e FKISZEVDORTIS | 75404 - 001
R31 K192RGCO01197 | Square Chipi 4.7 Kohms + 5% e
R32 K192RGC001288 | Square Chip: 68 Kohms + 5% - MISCELLANEQUS --r-mmemmmmemmmmemnene:
R33 K19/2RBD004068 | Metal fixed: RNF14C3, 120 Kohms + 1% Pl K19/2QYY013059 | Silicon rubber 30F- TO - 3PF. (Used for Q1).
1§n351 KI19/2RGC001304 | Square Chip: 100 Kohms % 5% 72 K19/2QYY001179 Silicon rubber AC255. (Used for A12).
R35 23 K1920QYY013034 | Silicon rubber 30F - TO - 220. (Used for Q3).
R36 K192RGC001346 | Square Chip: 470 Kohms * 5% 74 K1920QVY002094 | Isolated washer YC40B. (Used for Q3).
R37 K192RGCO0117L | Square Chip: 22 Kohms + 5%
R38 KI192RGC001197 | Square Chip: 4.7 Kohms + 5% DISPLAY FULL
R3O K192RGC001304 | Square Chip: 100 Kohms + 5%
lalr:(l) - - CAPACITORS -
L RITROO01S | Square Clip 10 Eakms £ 5% Q. K192CAK013127 | Ceramic chip: 1000 pF # 10 %, 50V.
c4
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PARTS LIST

————————— CABLE ASSEMELY - - - - - - - -
cAl K18 /ZWHRO1GZESR IL-T-8F-2203-% IL-2-28-P202-2
CAZ EL1B/EWEED1045T IT-8-35-27C2-3 =1olmm  ALWEDT1EQD
____________ OTONRR - o - - -
TR KB /2MACNDLIT S 130 LA EOLVIE
[P K19 /20010187 LED Lu-20LWG
DED Kidf2HACODI012 LED LD-20LVE
- - - s e e e e - - RRBIETORE - - - - - - - - - -
Rl R1B/RRAANNZOSD Carbon fixed: RB2EE, 1 Eohme 5%
thru
nH
———————— VOLTAGE BEGULATORE - - — - - — -
VRE K19/ZRF Variable: ER163-5Milll-10EA
LElr BOARD
—————————— CAPACITORE - - - - - - - - -
o R /204K 3157 Ceramic chip: 1000 pF +10%, 50V
————————— CABLE ASSEMBLY - - — - - - - -
CAl EL8/E8FHECIQLAR IL-T-2P-32C2-¥ IL-8-28-&20E-8
——————————— DIODEE - - - — = = = = = =
rEl E1B/E2EACOIOLIT LED LO-2R1¥R
e BOARD
————————— - CAPAGTTRNE « - - - - - - - -
Cz KI[9/2CAKCL1ELAT Ceramic ehip: 000 pF #10%, A0v
and
=3
————————— CABLE AGSENELE - - - — — - - -
CAY K13/EZRTEOIDSTN TI.-T-7TP-52C2-§%  IL-3-73-32C08-3
Caz KLU 2RICOITO1E TRE-FI-1.502Y L-GDCH  AQWX01799
---------- CONFECTORS ~ ~ = — = ~ - - =
£l Ki8/2pCEOLEATT T=TIE  AIFLATESD
CHAZEIS ACCESZCRIES
————————— CABLE RSHEBELY - — — — = — = —
cal E18/ENHEOIOL4E Poser cable  AAWKLE]THE -3
————————— WISCELLANEDUS — - = = = = = - —
Zl1 El9/2PCa004112 Terminal VI.ZE-5 (lled}
z12 K19 /2PGANDESEE Termiovsl VL.25-6 [(Bed)
E13 K18/ Terminal V1.25-8 [Bed}

PﬂODUC11UHCHAHGIS

Chanpees in h B "Itaveion L,
which iz Stunped ailer i o nwmber of Ihe unit 1he rmn BLamped on ke uni ncludos Bllprevious
reviziona, Fesar b the 1Pants List hor Ihe deseripbians of pars affociod Ty thees cevisions.

REV. & - YEHICUAR CHARGER BORRD 19B80)5Q7R1
Ta increane trickle charge currenlt changed R24. old
part nurber was;

®24 - F13%/ZRBAOO1IIIL, M=kal: RSF1B, 120 chms * 5%,

Gthar production changes oover the uie af a new avdio
amplifier Rl3. Ta& incetporate this new amplifier changed ALR,
cdd, 04, C43, 045, C47, C48, cd% and CEY. added 070, 71, RET
and RE¥ and deleted CAG, 0ld part numbers were:

Al2 - K19/ 2ARTO07099, AF ANMP: EN716D0.

c40 - E1%/PCRCODIOLG,. Plastic Eilm: ECQ-VIEIO4JE, 0.1 uf,
C42 - K1%/2CRBOHV236. Al_ Electrolybic: 100 uF, lé v.

43 - F13#/PCBBOETZ2A, Rl. Electrolytie: 22 uP, 15 \"

C45 - E19/FCBROB7236. Al. Elactrolytic: 100 uF,

C4E - B]G/2CDCG010LA, FPElaatio £ilm: ECQ-VJ.HICHJ!. 0 1 uf.
47 - E18/2CHBO&TZ34, Al. Electrcolytie: 100 uf, 14

C4B - K19/20D000T182, Plastic film: ECQ-w1W2E33Z, 0 022 uF.
[+ T KlSIZCEBﬂa‘?228. Al. Eleatralytic: 22 uf, 14 ¥

CEF - K19/2CAR0TR177, Ceramie chip: 1800 pF 104, 50 v.
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PARTS LIST

VEHICULAR CHARGER
(15W AUDIO AMP)
19B801507P4
ISSUE 3

SYMBOL PART NO. DESCRIPTION

- -—- INTEGRATED CIRCUITS ---
Al K18/24AE021020 V~REG HA17723G
A3 K10/24AG021168 TR Array TDE2004AP
A5 K18/2AAR005141 OP-AMP HA17004GS
thru
A6
AT K18/2AAP005166 OP-AMP
A8 K18/2ABC039097 Analog Switch MN4O66B
AlO K19/2AAE049252 V=REG AN78LO6
A12 K18/2AAA011074 AF ANP AN7183
Al3 K18/2AAE035061 HIC H8D2036
Al4 K18/2AAB020058 OP-ANP BA10324

e -~ CAPACITORS ------
<1 K19/2CAK013010 Ceramic chip: 0.1 uF +80/-20%, 25V
c2 K19/2CBB043304 Al. Electrolytic: 220 uF, 28V
€3 K18/2CAK013010 Ceramic chip: 0.1 uF +80/-20%, 25V
c4 K18/2CAK013226 Ceramic chip: 470 pF 5%, 50V
c3 K18/2CCC024137 Tantalum: DN1C220MIS, 22 uF, 16V
ce X18/2CBB042218 Al. Electrolytic: 220 uF, 16V,
(4 K19/2CBB043171 Al. Electrolytis: 470 uF, 25V
Ci4 K18/2CAK013010 Cersmic chip: 0.1 uP +80/-20%, 25V
thru
€17
cis K18/2CBBO87152 Al. Electrolytic: 22 uF, 25V
c18 K19/2CAJ031527 Ceramic: RPE113F474250, 0.47 uF
ca20 K19/2CBB087251 Al. Electrolytic: 2.2 uF, 50V
€21 K18/E2CDCO01323 Plastic film: ECQ-V1H104JZ, 0.1 uF
ca2 K19/2CCC032155 Tantalum: 0.47 uF, 50V
czs K19/2CBBO87228 Al. Electrolytic: 22 uF, 16V
C24 K18/2CAK013010 Ceramic chip: 0.1 uF +80/-20%, 25V
c28 X19/2CBB087228 Al. Electrolytic: 22 uF, 16V
c36 K19/2CBB043163 Al. Electrolytic: 100 uP, 25V
€27 K18/E2CDC001323 Plastic film: ECQ-B1H104JZ, 0.1 uFP
cz28 K18/2CDC001331 Plastic film: ECQ-VIH224J%, 0.22 uF
c31 K19/2CCC032270 Tantalum: 1 uF, 38V
c92 K19/2CAK013127 Ceramic ¢hip: 1000 pF +10%, 50V (3.2x1.8)
€33 K18/2CAK013010 Ceramic chip: 0.1 uP +80/-20%, 25V
thru
Cc36
c3s K19/2CAK013010 Ceramic chip: 0.1 uF +80/-20%, 25V
cae
c40 K19/2CCC032452 Tantalum: 0.1 uF, SOV
c41 K18/2CDC001315 Plastic film: ECQ-V1H152J%, 1500 pF
c42 K19/2CBB043361 Al. Electrolytic: 22 uF, 25V
C43 K18/2CDC001216 Plastic film: 0.01 uf
Ca4 K19/2CBB083037 Al. Electrolytic: 4700 uF, 25V
c45 K19/2CBB043379 Al. Electrolytic: 47 uF, 25V
c47 K15/2CBB043379 Al. Flectrolytic: 47 uF, 235V
Ce8 K19/2CBB043379 Al. Flectrolytic: 47 uF, 25V
cas K18/2CDC001216 Plastie film: 0.01 uf

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES

SYMBOL PART NO. DESCRIPTION
c50 K19/2CAK013010 | Ceramic chip: 0.1 uF +80/-20%, 25V
c51 K19/2CBB083037 | Al. Electrolytic: 4700 uF, 25V
c52 K19/2CAK005383 | Ceramic chip: 1000 pF #10%, 50V (3.2x1.6)
&8
€54 K18/2CAK005503 Ceramlc chip: 0.1 uF +80/-20%, 50V
cs55 K19/2CAK013127 | Ceramic chip: 1000 pF +10%, 50V (2x1.2)
ce2"
ce3 K19/2CAK005909 | Ceramie chip: 100 pF +50%, 50V (2x1.2)
ce4 K18/2CDC001331 Plastic film: ECQ-ViH224J2, 0.22 wP
o 1] R15/2CCC032155 Tantalum: .47 uP, +20% 35V
c66 K19/2CAK013010 | Ceremic chip: 0.1 uF +80/-20%, 25V
Cc87 K18/2CAK013127 Ceramic chip: 1000 pF #10%, 50V (2x1.2)
ces K19/20DC001273 | Plastic film: ECQ-B1HA72JZ, 4700 pF
c70 K198/E2CDC001323 | Plastic film: 0.1 uF
c71 K19/E2CDC001323 Plastic film: 0.1 uF
c101 K19/2CAK013127 | Ceramic chip: 1000 pF +10%, 50V (2x1.2)
clos
C108 K18/2CAK005809 Ceramic chip: 100 pF +5%, 50V (2x1.2)
tios
€107 K19/2CAK013127 | Ceramic chip: 1000 pF +10%, 50V (2x1.2)
clis
c117 K19/2CAK005909 | Ceramic chip: 100 pF #5%, 50V (2x1.2)
c119 K10/2CAK013127 | Ceramie chip: 1000 pP +10%, SOV (2x1.2)
ti%0
¢zt R18/2CAR005808 Ceramic chip: 100 pP tB%, 5OV (2a1.2)
ci23 K18/2CAK013127 | Ceramic chip: 1000 pF $10%, 50V (2x1.2)
cize
c131 K19/2CAK013127 | Ceramic chip: 1000 pF +10%, 50V (2x1.2)
t1se
€133 K18/2CAK005383 | Ceramic chip: 1000 pF #10%, 50V (3.2x1.6)
o5
c138 K18/2CAK013127 | Ceramic chip: 1000 pF +10%, 50V (2x1.2)
&5
€140 K18/2CAK013127 Ceramic chip: 1000 pP +10%, 50V (3.2x1.8)
clas
CABLE Y
cAl X19/2WHE010461 IL-§~28+82C2=5 L=200mm A4WX01801
DIODES
[+1:33 K18/20BC008128 811B
CR2 K18/20BC008319 | voec
CR4 K19/20BE003029 182835-T1
thru
CR11
CR12 K19/20BB001737 | HZ-7B-1
CR13 K19/2QBE003029 152835-T1
CR14 K19/2GBD011429 ERZ-M10DK220
CR15 K19/2QBE003029 182835-T1
thru
CR17
J1 K19/2PDA020172 5278-054A
J2 K19/2PDA020123 5274-064
J2 K19/2PDA020107 5274-044
and
J4
J5 K19/2PDA0Z9074 1L-5-3P-82T2-EF

SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
J6 K19/2PDA029033 1L-8-9P-S2T2-EF R42 K10/2RGC006320 | Square chip: 2.2 Kohms +5%
J7 K19/2PDA012740 IL-5-11P-52T2-EF R43 K19/2RFB017048 Variable: RGS6-FAN, 1 Kohms ¥5%
J8 K19/2PDA028058 IL=S=2P=S2T2=EF Ra4 K18 /2RGC006329 Square chip: 2.2 Kohme :5’
and
Jo R4S K19/2RGC0O06238 Square chip: 1 Kohms j5$
R48 K19/2RAB001217 | Carbon fixzed: RD25U, 4.7 Kohms +5%
RELAYS
R49 K18/2RAB001597 | Carbon fixzed: RD25U, 680 ohms +5%
K2 K19/2KBA003800 | G6B-1003H
R50 K19/2RGC006246 Square chip: 10 Kohms t5%
INDUCTORS ---- R51 K19/2RGC006329 | Square chip: 2.2 Kohms +5%
L K19/2LAA024083 A42X00298 R52 K18/2RGC006410 Square chip: 47 Kobms :55
L2 K19/2LAB021617 | KEO0S5407 RE3 K19/2RGC006246 | Square chip: 10 Kohms +5%
and
R54
R55 K12/2RGC006279 Square chip: 1.5 Kohms #5%
Q1 K19/2QAB010300 | 2SD1148-0
R56 K19/2RGC006444 Square chip: 620 ohms :51
Q2 K19/2QAD001018 | 2SA1052 MCTL
R57 K19/2RGC006360 Square chip: 33 Kohms +5%
Q3 K19/2QAB008239 | 28B553Y ;gg
Q4 K19/2QAD001158 28C2618 RCTL
R59 K19/2RGC006246 | Square chip: 10 Kohms +5%
Q5 K19/2QAC001082 | 25K508
R60 K18/ZRGCO06329 Square chip: 2.2 Kohms :51
Q8 K19/2QAD001158 28C2818 RCTL
RE2 K19/2RGC006295 | Square ehip: 150 Kohme +5%
- neg K19/2RGC006246¢ | Bquare chip: 10 Kohms +5%
an
11 K16/2RGC008246 | Square chip: 10 Kohms +5% RE7
B2 K19/2RAB001175 | Carbon fixed: RD2Z5U, 1 Kohms 5% R69 K18/2RGC006360 | Square chip: 33 Kohms +5%
R3 K19/2RBD004019 Metal fixed: RNF1/4C3, 1 Kohms +1% R71 K18/2RGC006287 Square chip: 15 Kohms t5%
R4 K19/2RAB001209 | Carbon fixed: RD25U, 3.9 Kohma +5% R72 K19/2RGC006253 | Squsre ohip: 100 Kohmg +5%
RS K19/2RPB002828 Variable: RGS6-FAN, 3 Kohms 5% R74 K18/2RDA073021 Wire wound: N-3, 0.33 ohme #5%
RE K19/2RGC006246 Square chip: 10 Kohms 5% R75 K18/2RGC008543 Square chip: 680 ohms 5%
R7 K19/2RBD004027 Metal fixed: RNF1/4C3, 13 Kohms +1% R77 K19/2RGCO06345 Square chip: 220 Kohms 5%
RS K19/2RABO01571 Carbon fixed: RD25U, 4.3 Kohms #5% R78 K19/2RGC008287 8quare chip: 15 Kohms +5%
B13 K12/2RGC006238 Square chip: 1 Kohms +5% R79 K19/2RGC008220 Square chip: 22 ohms +5%
R14 K18/2RGC0O06031 8quare chip: 1 Mobms +5% R8O K19/2RGC006402 8quare chip: 4.7 Kohms +5%
R15 X18/2RGC006246 Square chip: 10 Kohms $5% R81 K18/2RGCO06410 Square chip: 47 Kohms 5%
thru
17 R82 K18/2RGCO06246 | Square chip: 10 Eohms 5%
R19 K18 /2RGC001015 Square ehip: O ohme f!! R83 K18/2RGCO07426 8quare chip: 18 Kohma :!ii
R21 K19/2RDA001190 | Metal fized: RSP1B, 4.7 ohms +5% R84 K19/2RCC006248 | Squars chip: 10 Kohme +5%
R22 E19/2RBA004624 Metal fized: RSP1/2B, 8.2 ohma +5% R8s K19/2RGC007426 Square chip: 18 Kobms +5%
R23 K18/2RGC006238 Square chip: 1 Eohms #5% R86 K18/2RGC0068246 Square chip: 10 Kohms +5%
R24 K19/2RBD003045 | RSM2FB51nJ, 51 ohms +5% RS7 K18/ Netal film: 2.2 ohme
R25 K19/2RBA001455 | Metal fixzed: RSF1B, 560 ohma +5% Res K19/ Metal film: 2.2 ohms
R26 K19/2RGC008246 | Bquare chip: 10 Kohms +5%
R27 K19/2RGCO08576 | Square chip: 6.8 Kohms +5% - THERMISTORS -
R28 K19/2RGC006212 | Square chip: 10 ohms +5% RTL K19/2QBD016121 | NTCDS40204AG503GC, 50 Kohms, A4WX01483
R29 K19/2RBD004035 | Wetal fixed: RNF1/4C3, 100 Kobms #1%
= SWITCHES
R30 K10/2RBD004043 | Metal fixed: RNP1/4C3, 51 Kohms +1%
81 E19/2KKA001718 | §S-5GL3004
R31 K18/2RGC006402 Square chip: 4.7 Kohms 5% ;gl‘\l
RaZ K19/2RGCO06501 | Square chip: 68 Kohms #5%
R33 K18/2RBD004068 Metal fixed: RNF1/4C3, 120 Kohme +1% mm—— ~-- TERMINALS ----
R34 K18/2RGCO08253 Square chip: 100 Kohme +5% ™1 K19/ Terminal
and
RS
R36 K19/2RGC006428 | Bquare chip: 470 Kobms #5%
TP1 K19/ZPYDOOZ718 | 75404-001
R37 K19/2RGC006329 Square chip: 2.2 Kohms #5% thru
™6
R38 K19/2RGC0O06402 Square chip: 4.7 Kohms +5%
- wres MISCELLANEOUS -~
R38 K19/2RGC0068523 | Square chip: 100 Eobma +5%
;:g 21 E19/2QYY013058 | Bilicon rubber 30F-TO-3PF. (Used for Q1).
22 E18/2QYY001179 | Silicon rubber AC255. (Used for Al12)
Ral K19/2RGC006246 Square chip: 10 Kohms #5%
23 K19/2QYY013034 | Stlicon rubber 30F-T0O-220. (Used for Q3).
z4 K19/2QYY002094 Isolated washer YC40B. (Used for Q3).




ASSEMBLY DIAGRAM
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SYMBOL PART NO. DESCRIPTION
PARTS LIST
49 K19/A4WLOB376 GUIDE PIN
MPD VEHICULAR CHARGER (W/15W) se K19/2 E-RING
K19iA2WL 10854 51 R19/M2X8 PANHEAD TAPPING SCREWS
ISSUE 1
52 K13/A2WL09897 CHARGER PWB
53 K19/A4WL0807% CONTACT PLATE
SYMBOL PART NO. DESCRIPTION 54 K19/A3WL07862 CONTACT SPRINGS
55 K19/M2X5 PANHEAD TAPPING SCREWS
56 K19/A4WL09832 SPONGE FOR CONTACT
57 K19/M2X8 PANHEAD TAPPING SCRI
1 K19/A4WL09967 TOP CABINET / SCREWS
) 58 K19/A4WL08Q78B SPACER
59 K19/AIWL08057 CABINET CASE
3 K19/A4WL09345 LED NAME PLATE
60 K19/A4WL09833 SPONGE FOR CONNECTOR
4 K19/A3WLO8349 NAME PLATE (15W)
s 61 K19/M2.6X10 COUNTERSUNK HEAD MACHINE SCREWS
62 K19/M2.6 SPRING WASHERS
[ K19/A4WLO9831 SPONGE FOR SWITCHES
63 K19/M2.6 NUTS
7 K19/A3WL10932 DISP FULL BOARD /
64
8
65 K19/M3X6 PANHEAD MACHINE
9 K19/A3WL09980 FIXING PLATE / MACHINE SCREWS W/SW
66 K19/M3X10 PANHEAD MACHINE SCREWS W/SW & PW
10 K19/A4WLOBO61 KNOB (15W) / /
1 67 K19/M3X8 PANHEAD MACHINE SCREWS W/SW & PW
68 K19/M3X25 PANHEAD MACHINE SCREWS
12 K19/M2. 6X6 PANHEAD MACHINE SCREWS W/SW & PW
69 K19/M3 SPRING WASH
13 K19/M3 SPRING WASRERS / ING WASHERS
70 K19/M3 PLATE WASHERS
14 K19/M3X6 PANEEAD TAPPING SCREWS
71 R19/M3X14 PANHEAD MACHINE
15 K19/A4WL10934 LED BOARD / SCREWS W/SW & 20
16 K19/A4WL08850 PUSH BUTTON
17 K19/M2X5 LS SUB ‘ASSEMBLY PARTS LIST W/15W
18 K19/A4WLOB843 PUSH LEVER
1001 The Latch Mechanism Assembly consists of the
19 K19/A4WL09906 COIL SPRING C parts with the following symbol numbers:
16,17,18,19,20,21,22,23,24,25,26,27,28,29,
20 K19/M2X3 PANHEAD MACHINE SCREWS 30,31,32,33,34,35,36,37,38,39,40,41,42,43,
44,45,46,47,48,49,50, and 51,
21 K19/A4WL08851 UDC KNOB
22 R19/A4WLOBE44 LEVER 1002 K19/A3WL10984 Charger PWB Assembly consist -of the parts
with symbol numbers 52 and 58.
23 K19/A3WL08874 KNOB CUP
24 K19/A4WL09830 SPONGE COVER 1003 K19/A3WL10988 LED Board Assembly consist of the part with
symbol number 15.
25 K19/A4WL09337 PIN D
26 K19/M2.6X6 PANHEAD MACHINE SCREWS W/SW & PW 1004 The Volume Switch Assembly consists of the
parts with the following symbol numbers:
27 K19/AIWL08068 SHELL 7.,9,10,12,13, and 1
28 K19/A4WL09334 PIN A .
1005 K19/A4WL10986 Display Full Board Assembly consists of the
29 K19/M2.6 PLATE WASHERS part with symbol number 7
30 K19/1.5 E-RING
1006 K19/A4WL10989 UDC PWB Assembly consists of the parts with
31 R19/A4WL09305 COIL SPRING B synbel numbers 42,43, and 44.
32 K19/A4WL09I36 PIN C
33 K19/A4WLOBO74 BAR
32 R19/A4WL09993 PLATE
35 K19/A4WL09335 BIN B
36 K19/A4WL09999 SPACER
37 K19/M2X12 PANHEAD MACHINE SCREWS W/SW & PW
38 K19/A4WL08075 COIL SPRING A
39 K19/A4WL09907 LEAF SPRING
40 K19/A3WL08072 UDC COVER
41 K19/M4X10 PANHEAD MACHINE SCREWS W/SW & PW
42 K19/A4WL10933 UDC PWB
43 K19/A4WLO7675 RF SPRINGS
44 K19/A4WLO8710 FIXING PLATE FOR WIRE
45 R19/M2X5 PANHEAD TAPPING SCREWS
46 K19/A3WL08071 UDC CASE
47 K19/A4WL07521 UDC CONTACT PINS
48 K19/A4WL08845 EARTH CONTACT PIN

*COMPONENTS ADDED, DELETED OR CHANGED BY PRODUCTION CHANGES
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