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SPECIFICATIONS

POWER SUPPLY FEATURES

OPTION C28 C38
POWER SUPPLY MODEL NO. TPN1106A TPN1105A
AC INPUT 121 V rms 60 Hz 121 or 242 V rms 50 or 60 Hz

EMERGENCY POWER DC INPUT
OUTPUT CURRENT LIMIT SET @

12 volt battery bank
30 Amps *1 Amp

OUTPUT VOLTAGE 14,25V
-~
BATTERY CHARGER FEATURES
DC OUTPUT FOR NICKEL- FLOAT 14,25 V £0,1 V .
CADMIUM BATTERY EQUALIZE 15,25 V 20,2 V
DC OUTPUT FOR LEAD-ACID FLOAT 13.0 V0,1 V
BATTERY EQUALIZE 14,0 V £0,2 V
BATTERY PROTECTION & ALARM
OPTION NO. C29

EMERGENCY POWER ALARM Audible alarm, interrupted tone, adjustable level
I.OW BATTERY VOLTAGE ALARM [Audible alarm changes to continuous tone, OR
OR BATTERY PROTECTION

automatic battery disconnect when battery discharges to critical
level,

OPTION MODEL CHART

OPTION
Cc28 C38 C29

POWER SUPPLY TPN1106A TPN1105A *
CABLE KIT TKN6664A TKN6664A
ALARM TONE GENERATOR TLN5329A

BOARD *
RELAY MOUNTING TLN5330A
%#The C29 option is used in addition to the C28 or C38 Power Supply/Battery Charger option. »

POWER SUPPLY/BATTERY CHARGER MODEL CHART

POWER SUPPLY/BATTERY CHARGER
TPN1105A TPN1106A
POWER SUPPLY FILTER TEN6031A TFN6031A
POWER SUPPLY CABLE TKN6565A TKN6565A
9.6 V REGULATOR BOARD TLN4732A TILN4732A
12 v REGULATOR BOARD TLN5299A TLN5299A
POWER SUPPLY CHASSIS TLN5300A TLN5298A




1. DESCRIPTION

The C28, C38, and C29 options are factory
installed accessories that are available for all
models of Motorola '"Micor'' base and repeater
stations, either locally or remotely controlled.

@ The C28 option permits the stationto oper-
ate from 121 volt, 60 Hz ac power normally, but
provides continued operation from 12-volt bat-
teries (emergency power) if the ac power should
fail, When ac power is restored, the power
supply also operates as a battery charger to re-
charge the batteries.

@7The C38 option is the same as the C28 op-
tion except that it operates from 121 or 242 volt,
50 or 60 Hz ac power, as well as 12 volt batteries,

@ The C29 option is available only if the C28
or C38 power supply/battery charger option is
also included. The C29 option is a Battery Pro-
tection & Alarm package that can be factory
installed, to improve emergency power backup by
providing an audible alarm whenever the station
is operating on batteries, The batteryprotection
and alarm option generates an audible alarm tone
which "beeps' to indicate that the station is oper-
ating on emergency power, This tone burst, with
a frequency of about 1400 Hz, is approximately
1/4 second long and repeats at 2-1/2 second inter-
vals, 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 transmitting). 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 emergencypower.

There are two ways of using the battery pro-
tection and alarm option. One way is to have the
battery disconnect from the station load when the
batteries have discharged to a certain level. This
connection would protect the battery from damage
due to excessive discharge, it also keeps the sta-
tion from operating from voltages outside normal
range.

The second method is to keep the batteries
connected 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 this
defined level,

The power supply/battery chargers are of the
high efficiency, variable duty cycle design. They

provide A+, audio A+, high current A+ all at
14.25 volts dc, and 9.6 volts de to power any
continuous or intermittent duty "Micor" "Compa-
Station'' radio, Currentlimiting, shortcircuitand
over-voltage protection are also provided.

The batteries used as the emergency source
can be of either the nickel-cadmium or lead-acid
type. An automotive type battery is not recom-
mended as an emergency dc supply.

A two position switch on the back plate of the
power supply determines the charging rate of the
batteries. 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 torestore
the batteries after emergency use or where the
condition of the battery dictates.

2. THEORY OF OPERATION

The explanation that follows pertains to the
TPN1106A Power Supply. The only difference
between this model and the TPN1105A Power
Supply is the addition of E1002 spark gap, and
different transformer wiring to accommodate
the 121-242 volt, 50-60 Hz input.

"Switching'' type regulation is incorporated
in these power supplies. That is, an unregulated
dc voltage is switched on and off to create dc
pulses. These pulses are ''averaged' into a
lower dc voltage than was applied. The pulse
width and the rate of pulse occurrence (and filter-
ing) determines final output voltage. Highcurrent
transistor switches are used to create these
pulses and are controlled by power supply control
circuitry that monitors output voltage and output
current, Therefore, the power supply can be
thought of as consisting of two ''parts', switch-
ing and filtering, and switching control. The
power supply schematic diagram mustbe referred
to during the following discussion.

a., Switching and Filtering

(1) Input

AC power is applied to the power supply
from the ac line plug across voltage dependent
resistor (VDR), RV1001l and spark gap E1001.
This transient suppression circuit prevents high
voltage transients that mayappear on theac line
from damaging the power supply or station. When
the transient exceeds approximately 350 volts,
spark gap E1001 conducts. At this voltage, the




VDR is a low resistance and the transient is effec-
tively shunted from line to line, As the transient
voltage decays, the VDR resistance increases to
its former value, limiting thetotal currentthrough
the spark gap to a safe value., When the ac line
voltage passes through zero the spark gap is
extinguished and the protection circuitryis''reset"
for another transient,

A full wave bridge rectifier consisting of
diodes CR1001, CR1002, CR1003, and CRI1004
provide the rectification that creates approximately
60 volts dc at input filter capacitors C1006 thru
C1009. This is an unregulated source from which
power is drawn in pulses to create the regulated
output of the power supply.

(2) Crowbar SCR_

Silicon controlled rectifier, SCR1001l,
shorts the 60 volts dc on the input filter capaci-
tors to ground should power supply outputattempt
to rise above 18,0 volts, This causes fuse ¥F1002
to blow which shuts down the power supply.

The gate (control lead) of the SCR is
connected to a crowbar trigger circuit located on
the power supply regulator circuit board. When
a positive voltage is appliedtothe gate of SCR1001,
it turns on which shorts the 60 volts to ground.

(3) Power Switch and Drivers
When power switches Q1001 and Q1002
are on, power is transferred from the unregula-
ted 60 volt source to the power supply output
filtering circuits,

Q1001 and Q1002 are turned on when a
positive potential is routed from the variable
width monostable on the 14,0 volt regulator
circuit board to predriver, Q1005. When Q1005
turns on, a low is applied to switchdrivers Q1003
and Q1004 which then also turn on. Now a high
is applied to the bases of Q1002 and Q1001 which
turn on. When the positive potential from the
variable width monostable disappears, all these
transistors turn off preventing dc input power from
reaching the dc output filter stages. Therefore,
the rate and duration of the pulses from the
variable width monostable determine the amount
of power delivered to the power supply output
filtering stages.

(4) Output Filtering Stages

"Free wheeling' diodes, CR1008, CR1007
and choke input filter stage consisting of choke

L1001 and capacitor C1011 provide initial output
filtering (or integration) of the switched dc pulses.
When the power switches conduct, Cl012 and
C1013 charge positively. When the power switches
stop conducting, CR1008 and CR1007 conduct and
energy ''stored" in L1001 is applied to the load
which results in very high power supply efficiency.

Capacitor C1011 is a high frequency by-
pass capacitor that aids in eliminating high fre-
quency components generated by power supply
switching, Resistor R1011 is a ''bleeder' resis-
tor and provides a minimum load to the supply.
Shunt resistor, R1013, is a current sensing
resistor used in conjunction with the current
limiter circuit describedlater. Capacitor C1018
reduces output impedance of the power supply at
audio frequencies. The two parallel diodes in
series with the power supply output, CR1005 and
CR1012, are used to isolate the battery from the
power supply.

High current A+ is available to the
transmitter power amplifier fromthe highcurrent
filter, Lower current filtered A+ and A+ are
available to power the reset of the station from
the low current filter section. Regulated +9.6 V
is available from the 9, 6-volt regulator,

b. Switching Control

(1) Variable Width Monostable

The variable widthmonostable determines
the duty cycle of the power supply by determining
the length of time the power switch transistors
are allowed to conduct, As ac line voltage or
load changes occur, the monostable output pulse
width is altered to compensate for resultant
changes in the dc input to the power switches.

Four conditions govern operation of the
variable width monostable.

First, 6.8 volts must be present from
either the start or run 6, 8 volt sources to permit
monostable operation. Second, when the power
supply is first turned on, positive going pulses
are applied to the base of Q1028 from the 20 kHz
astable to trigger the monostable for a period of
time which is determined by capacitor C1052 and
resistor R1066. Third, after the power supply
output voltage increases, a forward bias voltage
is fed to the base of control transistor Q1030.
This voltage is derived from and is proportional
to the output voltage and controls the pulse width.
Fourth, current is ultimately supplied to the
collector of emitter follower driver. Q1031,




through resistor R1070 and diode CR1039 once
the power supply is running.

Before drive pulses are received from
the 20 kHz astable, Q1028 is off and Q1032 is on,
When a positive going pulse is received from the
20 kHz astable, Q1028 turns on and Q1032 turns
off for a period of time determined by capacitor
C1052, resistor R1066, and control transistor,
Q1030. Control transistor Q1030 and its emitter
resistor R1065 are in parallel withresistor R1066.
The more Q1030 conducts, the lower its emitter
to collector resistance becomes, thus lowering
the RC time constant of C1052, R1066, and Q1030
which causes the monostable pulse width to de-
crease, Q1030 isdrivenbythe voltage regulator
and controls the duty cycle of the power switches.
Therefore, the power supply output voltage
stablizes at a point determined by the setting of
the OUTPUT VOLTAGE ADJUST control, Any
tendency toward an increase in power supply out-
put voltage is counteracted by decreasing the width
of the monostable output pulse and any tendency
toward a decrease in power supply output voltage
is counteracted by increasing the width of the
monostable output pulse, Pull-up transistor,
Q1029 insures that capacitor C1052 is completely
recharged by the time each succeeding pulse is
received from the 20 kHz astable, Emitter fol-
lower transistor, Q1031, provides the drive to
predriver transistor, 1005, and isolates the
effects of power switching from the monostable.

(2) 20 kHz Astable

The 20 kHz astable determines the rate
at which the power switches turn on by controll-
ing the rate at which pulses are delivered to the
variable width monostable. Power switch con-
duction period is determined by the variable
width monostable as described previously. The
20 kHz astable is basically a free running multi-
vibrator that runs at a frequency of from 500 Hz
to 20 kHz, depending on the ''state'’ (start or run)
of the power supply.

Three conditions govern operation of the
20 kHz astable. First, A+ must be applied
through resistor R1058 from either the start or
run 6. 8 volt sources to permit astable operation.
Second, when the power supply is in the start
mode, the start sweep control causes the 20 kHz
astable to start oscillating at 500 Hz and gradually
rise to 20 kHz, Third, the load to the power
supply must not present a short (less than .4 ohm)
or the sweep control circuit will prevent the
astable from sweeping up to 20 kHz, There is
no power supply output while the 20 kHz astable

is not running and only a very limited output when
it is running at 500 Hz,

During a power supply start attempt,
+6.8 volts is supplied from the start 6,8 volt
source for approximately 2-1/2 seconds. When
the start attempt begins, the 20 kHz astable runs
at 500 Hz since only capacitors C1047 and C1049
and resistors R1050 and R1054 determine the
switching rate, As power supply output voltage
increases, astable control transistor, Q1025,
begins to conduct which increases the frequency
of the astable, The more the asfable control
transistor is driven into conduction, the lower
the astable RC time constant and the higher its
frequency. When the astable control transistor
is ultimately driven into saturation, the frequency
of the astable is 20 kHz, After approximately one
to two seconds from the beginning of the start
attempt, the supply reaches its run state and
16, 8 volts to the astable is supplied from the run
6. 8 volt source. Pull-up transistors, Q1023
and Q1026, allow rapid recharge of capacitors
C1047 and C1049 as the astable is switching.

(3) Start Sweep Control

The start sweep control prevents over-
dissipation of the power switches during a normal
start condition and when the supply is attempting
to start into a short circuit, It also determines
the maximum load into which the power supply
will start, The start sweep controlaccomplishes
this limiting action by holding the frequency of
the 20 kHz astable to 500 Hz until the supply out-
put voltage rises above a pre-determined level
and by then gradually increasing the frequencyto
20 kHz, Note that until normal output voltage is
reached, the variable width monostable will pro-
duce its maximum pulse width (approximately 35
microseconds), This necessitates limiting the
duty cycle of the power switches until the extreme
load presented by uncharged output-filter capacitors
or a short circuit is no longer present.

Comparator Q1036 establishes the output
voltage at which the sweep from 500 Hz to 20 kHz
will begin, Q1036 base voltage is controlled (via
CR1043) by the supply output voltage and its
emitter bias is derived from the input dc voltage.
During the initial (500 Hz) period of a start attempt,
the rising output voltage allows Q1036 toturnon.
This turns on switch Q1035 via inverter, Q1037.
When Q1035 conducts, C1048 charges through
R1080 gradually turning on control transistor.
Q1025, in the 20 kHz astable which ""sweeps' the
astable from 500 Hz to 20 kHz in approximately
one second.




The time at which sweepoccurs after the
beginning of the start attempt varies with load. At
light loads, sweep beings almost immediately. At
maximum load, it may take up to two seconds to
being to sweep, An excessive load will not allow
the output voltage to rise high enough during the
start attempt period to being the sweep.

(4) Start Clock Astable

The start clock astable regulates the
times when the power supply will attempt to
start after input power has been applied or when
overload condition exists. This circuit controls
the start 6, 8 voltage whichis appliedtothe 20 kHz
astable, variable width monostable, and start
sweep control.

Assume Q1014 and Q1016 to be cut off
when A+ is applied. Capacitor C1039 charges
pos itively via resistors R1031, R1030, R1036,
and diode CR1018 (providing a slight delay).
Q1014 conducts and the power supply ''start"
attempt beings, Q1014 is on and Q1017 is offfor
approximately 2-1/2 seconds, This turns on emit-
ter follower, Q1018, and driver, Q1019, and finally
start 6.8 volts source transistor, Q1020, for the
same interval of time. When Q1020 is on, start
6. 8 voltage is created. Emitter follower, Q1018,
is used to isolate the astable clock from its load.

(5) Start and Run 6.8 Volt Source - Run

The start 6.8 voltage source and a run
6.8 voltage source are used as control voltages
for the 20 kHz astable and variable width mono-
stable. As the names imply, start 6.8 volts is
available only during a start attempt and run
6. 8 volts is available only after the power supply is
running. The start 6.8 voltage is derived from
the input dc voltage and provides 6.8 volts before
power supply output itself is capable of providing
run 6.8 volts,

When a start attempt beings, the start
clock astable causes the start 6,8 volts switch
transistor, Q1020, to turn on, This applies a
positive voltage through diode CR1023 to the
6. 8 volt Zener diode, CR1025. This voltage will be
present for only about 2-1/2 seconds, at which
time the start clock astable will cut of Q1020,
If the power supply does not start (such as when
an overload exists) the start clock astable will,
after 1-1/2 seconds, again initiate a 6.8 voltage.
This recycling of start 6,8 voltage continues
until the condition preventing start is corrected
or until input power to the power supply is removed,

Run 6. 8 voltage is derived from the out-
put of the power supply and, when it is present,
recycle of the start 6.8 voltage is inhibited.

When the power supply output voltage
reaches approximately 10 volts, run 6.8 volts
source transistor, Q1038, turns on which forward
biases diode CR1024 and supplies current to
Zener diode CR1025, Q1038 and its associated
circuit form a constant current source; as more
current tends tobe drawn, more voltage is dropped
across resistors R1088 and R1089, resulting in
a decrease of forward bias; the base-to-supply
voltage being clamped to a fixed value by diodes
CR1044 and CR1045.

When run 6.8 voltage is created, the
start 6.8 voltage source is inhibited due to a
positive voltage applied to the base of start clock
control transistor, Q1016. This turns off Q1014
allowing the start clock to complete its cycle but
prevents a recycle. The run 6.8 voltage source
provides instantaneous short circuit protection
while the power supply is running. Shoulda short
or overload cause the power supply output voltage
to drop below 10 volts, the run 6,8 voltage is
turned off which terminates the switching action
of the power switch transistors and the power
supply reverts to the start attempt mode.

(6) Voltage Regulator

The voltage regulator maintains power
supply output voltage atthe level set by the OUT-
PUT VOLTAGE ADJUST control during varying
line voltage and load conditions, It maintains a
constant output by controlling the width of each
pulse from the variable width monostable except
when the power supply is trying to start.

Power supply output voltage is monitored
by detector, Q1039. The voltage on its base is
limited to 6. 8 volts by Zener diode, CR1047, but
its emitter voltage is proportional to the output
voltage., OUTPUT VOLTAGE ADJUST control,
R1091, establishes the point at whichpower supply
output voltage is maintained, Should output volt-
age tend to decrease due to an increased load,
the emitter voltage on detector Q1039 decreases.
However, base voltage remains the same and,
therefore, detector, Q1039, conductsless causing
regulator, Q1040, toconductless. This decreases
the drive to monostable control, Q1030, in the
variable width monostable, thereby increasing the
pulse width., An increased pulse width causes
power supply output voltage to tend to increase,
thus counteracting the effect of the
load.

increased




Should the power supply output voltage
tend to increase due to decreased load, the func-
tions are similar -- detector, Q1039, and regula-
tor, Q1040, conduct more resulting in moredrive
to monostable control, Q1030. The pulse width
is descreased, and power supply output voltage
tends to decrease -- counteracting the effect of a
reduced load.

(7) DC Switch

The dc switch, Q1043, parallels the bot-
tom half of the output voltage adjust divider,
R1091 and R1092. This switch controls the volt-
age detector circuit to provide the differential
voltage betwéen the float and equalize output levels
to the battery, The float voltage providesa small
charging current to keep the batteries at full
charge, compensating for their internal losses.
The emergency batteryis always connected across
the output terminals, TB1001, ofthe power supply.
With the switch in the FLLOAT position, the nec-
essary voltage is applied to the batteries tomain-
tain them at full capacity.

When the EQUALIZE-FLOAT switch is
placed in the EQUALIZE position it actuates
Q1043 and raises the output voltage sufficiently
to "EQUALIZE" all cells of the emergencybattery.

(8) Current Limiter

The current limiter protects the power
supply from excessive current demands by causing
power supply output voltage to drop when current
exceeds a preset level (30 amperes), Note that,
during overload conditions, the current limiter
actually ''takes over' control of power supply
output voltage, Should the current demand be so
great that power supply output voltage drops below
10 volts, run 6.8 volts disappears and the power
supply reverts to the start attempt mode.

Output current is detected by the voltage
drop across shunt resistor, R1013, This resistor
is "'across' both base inputs (pins 1 and 5) of
differential amplifier, IC1001. The differential
amplifier multiples the small changes in voltage
drop across R1013 so that little power is lost in
current detection and regulation, CURRENT
LIMIT ADJUST control, R1102, sets the current
limit at which the current limiter begins to de-
crease power supply voltage output.

As supply output current increases, the
voltage on the "input" side of R1013 remains
nearly constant while the voltage on the "output"
side of R1013 decreases, This results in a

lowering of voltage onIC1001-5 while the voltage
on IC1001-1 remains the same, Therefore, the
voltage difference betweenthe collectors of IC1001
(pins -6 and -8) increases. Pin 6 rises in rela-
tion to pin 8 under these circumstances, There-
fore, Q1041 and Q1042 begin to conduct, The
more Q1042 conducts, the lower its collector to
emitter resistance becomes. This increases the
voltage applied to the base of Q1040 inthe voltage
regulator which causes it to conduct more, As
described during the discussion of the wvoltage
regulator, the more Q1040 conducts, the lower
power supply output voltage will be.

(9) Start Short Circuit Protection

This circuit prevents the power supply
from being damaged should a short-circuit load
(less than 0.4 ohm) be applied during power
supply start up, Short circuit protection after
the power supply has reached rated output is
accomplished by the removal of run 6.8 voltage.
Since run 6.8 voltage is present only in the run
mode, it cannot provide protection against shorts
during start up,

Once start sweep hasbegun, power supply
output voltage steadily increases from 0 volts to
rated 14,0 volts in about one second during which
time the switching rate of the power switches
steadily increase, Switch, Q1034, is enabled
during the start attempt period and the output
voltage of the power supply is monitored by the
start short circuit protection circuit at detector,
Q1033, Aspower supply output voltage rises, the
emitter and base voltage at detector, Q1033, will
rise at the same rate and the detector remains
off, Capacitor C1053 also charges positively
through diode CR1040 as the supply output voltage
rises. However, when the supply output is shorted,
output voltage drops to zero. The emitter voltage
on detector, Q1033, dropstozero and diode CR1040
back-biases. Now, capacitor C1053 holds the
base of the detector positive momentarily and the
transistor conducts. When detector, Q1033, con-
ducts, switch, Q1034, also conducts applying a
positive voltage pulse to the base of Q1027 in the
20 kHz astable momentarily stopping the astable,
and locking on Q1033 via R1076 and CR1041 pre-
venting further drive to the power switches.
Since the short circuit protection circuit provides
only a momentary "'freeze' in switching action,
the power supply will attempt to start again after
a few moments providing input power is still applied.

(10) Crowbar - Overvoltage Protection

The crowbar circuit consists of an SCR
and controlling components. This circuitinsures




that excessive output voltage cannot occur to
cause possible damage to the station. Should the
power supply output voltage reach 18 volts, the
crowbar SCR 'fires'' and fuse F1002 blows shut-
ting down the power supply.

As power supply output voltage increases,
a sample of that voltage is routed to Q1022 of the
crowbar trigger circuit. The voltage applied to
the base of Q1022 is prevented from rising higher
than approximately 16 volts by Zener diode
CR1026. The voltage on the emitter of Q1022,
however, is permitted to follow the rise in output
voltage so that, whenthe output voltage approaches
18 volts, the transistor turns on which switches
a positive voltage to the base of Q1021 which then
also turns on., A large, positive going pulse is
then fed to the gate of crowbar SCR1001 which
turns it on. Once the silicon controlled rectifier
is on, it shorts the output of the rectifier bridge
preventing any further rise in output voltage by
blowing the line fuses.

¢, Battery Protection and Alarm
(Refer to Battery Protection & Alarm
Circuit Schematic Diagram.,)

In normal operation with ac power applied,
the battery is connected to the station through the
contacts of low-voltage dropout relay K411 which
is energized fromthe A+ output of the power supply.
The negative end of the relay coil completes its
path to ground through relay switching transistor
Q418, which is held in saturation by a positive
voltage from the collector of relay driver Q417.

The run 6,8 V source output of the 12 V
regulator board is sensed constantly by thealarm
switch. The presence of positive voltage keeps
Q431 turned on, indicating that normal power is
present and thus preventing an alarm tone.

(1) Primary Power Failure
If the power fails, there is no longer an
output from the run 6.8 V source to keepthealarm
switch turned on, With the alarm switch off the
base of Q426 is no longer at ground potential,

This allows the astable to operate at a
repetition rate of once every 2-1/2 seconds.
During each portion of the astable cycle in which
Q426 is on, it provides a ground return for the
base of Q427 via resistor R466. At this time,
Q427 is properly biased to permit the Q427-Q428
phase-shift oscillator to oscillate at a frequency
of approximately 1.4 kHz. During the portion of
the astable cycle when Q426 is off, Q427 is satur-
ated and the phase shift oscillator is inoperative.

The gating provided by the astable multivibrator
allows the tone to be generated for approximately
1/4 second during each 2-1/2 second interval,
This intermittent 1.4 kHz tone is routed through
TONE ADJ control R477 into the station's wire
line if the station is operated by wire line control
or into the exciter if the station is operated as a
repeater without wireline control. The tone is
generated as long as the station operates on bat-
tery power.

During emergency power operation, the
terminal voltage of the battery will eventually de-
crease, Q415 and Q416 form a Schmitt trigger
to detect whenthebattery voltage has fallen to the
level beyond which it is not safe to discharge the
battery without causing irreparable damage to it.

As the battery terminal voltage drops, it
reaches the point where the emitter-base junction
of Q415 becomes forward-biased, Q415 turns on,
turning off Q416 and developing an abrupt increase
in positive voltage at its collector. This positive
going voltage turns off relay driver Q417, which
turns off relay switch Q418, removing the ground
return for low-voltage dropout relay K411, The
relay de-energizes and its contacts open, discon-
necting the battery completely from the station.
The trip point of the Schmitt trigger can be setby
adjustment of low voltage adjust control R426,
This controlis factory-adjusted tooperate between
10.0 and 10. 5 volts dc.

For stations set up with continuous alarm
tone rather than relay operation, the relay switch
Q418, when biased off, provides drive to thebase
of Q430 to turn on Q430. This provides a ground
return for the base of Q427, thus keepingthealarm
tone oscillator operating continuously rather than
being intermittently gated on by the tone astable.

(3) Primary Power Restored

(a) Low Voltage Detector Circuit

When power is restored, a normal
A+ voltage is again applied to the battery protec-
tion and alarm circuit and the low-voltage detec-
tor Schmitt trigger resets itself with Q415 off and
Q416 on. The positive emitter voltage on Q415
equals the voltage drop across R425, which is
stabilized by the drop across Zener diode CR414.,
The Q415 base voltage is determined by the set-
ting of LOW VOLT control R426 (part of a voltage
divider including R427 and R428 between A+ and
ground), This control is set so that posi-
tive voltage on the base of Q415 1is slightly




less than the emitter voltage, keeping Q415
in cutoff,

The positive voltage at the Q416 col-
lector is applied to the base of relay driver Q417,
holding it in saturation. The positive voltage at
the collector of Q417, in turn, holds relay switch
Q418 in saturation providing a ground for low volt-
age dropout relay K411, energizing the relay. (If
the discharge period was not long enoughto cause
the battery voltage to drop below the trip point of
the low voltage detector, relay K411 would have
remained energized and the battery remainedcon-
nected to the load.

In stations set up with no relayop-
eration, the positive voltage at the collector of
Q417 holds relay switch Q418 in saturation short-
ing to ground the drive to the low voltage alarm
switck. This turns off the alarmtone oscillator.

If the discharge period was not long
enough to cause the battery voltage to drop below
the trip point of the low voltage detector, low-
voltage alarm switch Q430 will not be turned on.
The alarm tone oscillator would operate only
when gated on by the tone astable.

(b} Tone Generator Circuit

When power is restored, the run
6.8 V source output turns on the alarm switch,
grounding the base of Q426. This inhibits the
astable's operation by always keeping Q426 turned
off. Due to non-conduction of Q426, a positive
voltage from its collector is applied to the base
of Q427, disabling the 1,4 kHz tone oscillator,

3. POWER SUPPLY START SEQUENCE
a, Introduction

The following discussion should be used only
after power supply terms are understood as de-
scribed inthe previous Theory of Operation para-
graphs. A condensation of power supply terms
is given in the maintenance area of this section,
under Troubleshooting. Refer tothe power supply
schematic and block diagrams.

b. Events
(1) AC power applied,
(2) DC voltage at C1006 rises to 60 volts.
(3) After approximately 1/2 second, start

clock turns on start 6. 8 voltage source and start
attempt begins,

A

(4) 20 kHz astable runs at 500 Hz.

(5) Variable width monostable delivers
maximum pulse width to the power switches at a
500 Hz rate.

(6) Supply output voltage begins to rise.

(7) Start sweep control senses normal load
and sweeps 20 kHz astable from 500 Hz to 20 kHz,

(8) As output voltage rises to the preset
value, the voltage regulator takes control of the
variable width monostable and adjusts pulse
width to maintain constant output voltage over
varying line voltage and load conditions. Run
6.8 voltage replaces start 6, 8 voltage,

4. BATTERY CONNECTION AND
INSTALLATION

a. Power Supply

Installation of the station with these options
is standard except for the connection of the twelve-
volt battery (10 cells nickel-cadmium; 6 cells lead-
acid).

CAUTION
Wiring of the TPN1105A Power Supply is
for 121 or 242 volts, 50 or 60 Hz. See
schematic diagram and pictorial for trans-
former connections, and make sure the
proper connections are made before
applying power.

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 ofthe
voltage drop in the battery cable. A substantial
voltage drop can be developed across this low
resistance due to the high currents drawn from
the battery while transmitting.

Select a battery location that has anunobstruct-
ed air circulation, preferably acooldryplace 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.

Capacity of a battery should be carefully
determined before its purchase. Factors that
influence the capacity are the busy hour load,
the protection time desired, the final cell volt-
age limit and the minimum operating tempera-
tures. For more information contact your
Motorola Area Systems Engineer.




Connection of the battery terminals made
during installation is extremely importantto 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.

Connect the battery cable from TB1001 of the
power supply chassis to the battery, red cable to
(+) terminal and black cable to (-) terminal. To
prevent accidental short circuit during installa-
tion, it is recommended that the ground cable be
connected first. The hot cable should be connect-
ed to the power supply, then to the battery. Also
the in-line fuse could be removed until the instal-
lation is complete.

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
(F1) from the battery cable.

Adjustment of the float voltage of the power
supply may be required at the time the battery is
installed, The float voltage is the A+ output volt-
age of the power supply which will keep a battery
fully-charged when connected across the A+ out-
put terminals. The float voltage adjustment varies
with the type of battery being installed and with
the ambient temperature. Refer to the level-set-
ting paragraph for adjustment of the float voltage.

Give the battery a freshening or boostcharge
when it is received. Do this in accordance with

the manufacture's instructions.

b. Battery Protection and Alarm

The C29 option, as shipped from the factory,
is wired to include the low voltage dropout relay
for battery protection. In this configuration the
red battery cable is connected to TB401l. If it is
desired to have the low voltage detect circuit to
cause a continuous tone alarm rather thanto dis-
connect the battery, connect the red battery cable
to the power terminal TB1001 (+) instead of to
TB401 (dropout relay). Thetwo relayleads (BRN-
WHT and BLACK) should be pulled off of the push
pins on the alarmtone generator board. As shipped
from the factory, jumper JU1 has been installed
for repeater stations without wire line control,
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5. LEVEL SET ACCESS AND
ADJUSTMENTS

a. Qutput Voltage Adjust Control Access

Loosen the screws securing the
large perforated back cover on the filter section,

seven

This exposes the OUTPUT VOLTAGE
ADJUST and CURRENT LIMIT ADJUST which are
controls identified on the power supply 14.0 V
regulator circuit board detail at the end of this
section,

b. Output Voltage Adjustment

The OUTPUT VOLTAGE ADJUST control is
identified on the power supply identification photo
located in this power supply section,

CAUTION
Do not turn the OUTPUT VOLTAGE
ADJUST control to either extreme
position except as required during
troubleshooting.

Full counterclockwise rotation will cause
output voltage to drop to a point where the power
supply will not run but will continuously recycle
through start attempts. Full clockwise rotation
causes the overvoltage protection circuitto blow
the ac line fuse,.

The A+ output is factory adjusted for nickel-
cadmium batteries at 14,25 volts, If adjustment
is necessary, set output voltage control, R1091,
in the station power supply for the desired float
voltage as follows:

(1) Connect a dc voltmeter with 3% accuracy
(or better)betweenterminals TB1001+and TB1001-
on the power supply.

(2) Set output voltage control R1091 for
14.25 volts for nickel-cadmium batteries,

13.0 volts for lead acid batteries on the voltmeter,

c. Current Limiter Test and Adjustment

set to limit at
require routine

This control is factory
30 amperes and should not




The function of the current
limiter can be observed without disassembly of
the station.

re-adjustment.

(1) Connect a variable load, voltmeter, and
current meter (refer to maintenance section for
list of recommended test equipment) to the + and
- DC terminals on power supply terminal strip
TB1001.

(2) Set the load at maximum resistance and
turn on the power supply.

(3) Gradually increase the load while ob-
serving output voltage and current.

When limit current is reached (approxi-
mately 29 amps in this case) the outputvoltage
will begin to decrease significantly.

(4) Increasing the power supplyloadfurther
causes the current to'fold back' toa lower value.
Ultimately, the power supply will shut down and
begin repeated attempts to start. Decreasing the
load at this point allows the supply to restart.

NOTE
Readjustment is not necessary unless
the limiting current is more than 2
amperes high or low, CHECK FOR
PROPER ADJUSTMENT OF THIS
CONTROL BEFORE ATTEMPTING
READJUSTMENT.

(5) If a current of 32 amperes is reached
with no limiting action, do not increase the load
further. Instead, turn the LIMIT CURRENT
ADJUST control counterclockwise until limiting
action appears.

d. Alarm Tone Level Adjustment

In remote control stations, and in repeaters
with wire line control, the 'tone level' control
(R477 on the 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 fol-
lowing procedure,.

(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.)

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

(3) Rotate TONE ADJ control R477 (red po-
tentiometer) until the alarm tone is clearly dis-
cernible, but not loud enough to effect the
intelligibility of the audio signals on the line. The
tone can be turned on continuously, instead of the
short bursts, to facilitate adjustment., This is
accomplished by inserting a screwdriver in a
hole located on the cover plate in back of the
power supply. The hole is just above the TONE
LVL adjustment hole next to the EQUALIZE-
FLOAT switch. Touch the board with the tip of
the screwdriver, then short the screwdriver to
the cover plate. This shorts the collector of
Q426 to the chassis allowing a continuous toneto
be heard.,

e. Low-Voltage Detector Adjustment

LOW VOLT control R426 (blue pot) is factory
preset, but may need resetting if any compounents
in the low-voltage detector or associated circuits
have been replaced, If necessary to readjust the
low-voltage detector control, use the following
procedure,

(1) Disconnect both ac and battery power
from the station.

(2) Connect the output of a variable dc power
supply (such as the Motorola S13464) to TB1001
in the power supply.

(3) Preset low-voltage control R426 in the
fully counterclockwise position.

(4) Set the output of the variable power supply
at 10.0 volts.

(5) Rotate LOW VOLT control R426 clock-
wise until ''low voltage dropout relay'' K411 de-
energizes, Read the power supply output voltage
just before the point of dropout.

(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 drop-
out. The relay should drop out when the supply
voltage is between 10,0 and 10.5 volts.

(7) If the measured dropout voltage was out-
side the 10.0- to 10, 5-volt range, readjust con-
trol R426 and recheck until it is within these
limits. Clockwise rotation of R426 increasesthe
dropout voltage; counterclockwise rotation de-
crease it.

(8) Turn off the variable power supply and
completely disconnect it from TB100l.
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NOTE
For stations that indicate low voltage
with a continuous tone rather than by
relayoperation, the preceding procedure
should be performed by noting the
transition of the alarm tone from in-
termittent to continuous rather than
the relay's transition from energized
to de-energized,

6. MAINTENANCE

a. Power Supply

(1) Introduction

Maintenance and repairs of this power
supply demands a thorough understanding of its
operation. Refer to the power supply Theory of
Operation for this information.

(2) Test Equipment Required
The followingtest equipment is necessary

for efficient, accurate servicing in the event
that maintenance is required.

(a) DC voltmeter (Motorola Model
T1022A, or equivalent).

(b) Ohmmeter (Motorola Model T1022A,
or equivalent),

(c) DC current meter (0-35 amperes),

(d) Loadresistor (variablefrom0. 3 ohm
to 15 ohms, and capable of carrying 30 amperes).

(e) Variable voltage acline transformer
(0-130 volts).

(f) Oscilluscope.

Figures 2 through 9 describethe access
procedure to all power supply circuitboards and
""areas''. Access can be made to the areas
with the power supply mounted in the station.

NOTE
The power supply weighs approximately
50 pounds.
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(4) Troubleshooting

(a) Introduction

Eight major malfunction headings

(conditions) are given after the introduction to
troubleshooting., Unless otherwise noted, perform
the tests with a full load (30 amps) connected to
the high current output (+ and - terminals on
TB1001 on the power supply) to the power ampli-
fier, The resistance of such a load is approxi-
mately 0,45 ohms,

(b) Conditions

From the following eight major mal-
function headings, select the one that describes
the power supply malfunction. Follow the step-
by-step check list to localize the trouble and
identify the specific malfunction. Analyze the
possible trouble using the schematic diagram
with information given in the Theory of Opera-
tion paragraphs of this section.

CAUTION
When making measurements, be
extremely careful not to create
shorts or accidental connections
which could cause power  supply
damage.

Power supply terminology follows
as anaidto using the troubleshooting information,

(1) Run
Power sgupply switching at
20 kHz and capable of full load with output volt-
age regulation.

(2) Sweep
The rapid increase in power
supply switching frequencyfrom 500 Hz to 20 kHz.
This sweep is audible until it reaches 20 kHz.

(3) Start Attempt

Time interval when the start
clock supplies start 6.8 V and supply switches
at 500 Hz.

(4) Start

Start attempt followed by a
sweep, leading to a run condition,




(5) Crowbar

Switching device used to pur-
posely overload one circuit to protect others.

(6) Full Load

Thirty (30) amperes at 1335 Vdec.

b. Battery Maintenance

The battery or batteries used for emergency
power require certain routine maintenance pro-
cedures to assure long trouble-free operation.
Persons servicing the batteries should refer to
the manufacturer's recommendations for routine
maintenance. In addition, certain maintenance
procedures are appropriate following each inter-
val of emergency power operation.

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

(1) Nickel-Cadmium Batteries
Perform the following routine mainten-
ance procedures at six-month intervals,

(a) Clean the battery and inspect it for
damage,

(b) Measure cell voltages and enter the
voltage readings on your maintenance report.

Most maintenance schedules require voltage read-
ings of every cell each time maintenance is per-
formed, 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 consecu-
tive cell measurements show no change (readings
to be taken at 1/2-hour intervals). The terminal
voltage of the battery should then read
15,25 +, 2 volts,

(c) 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 de-
stroy the nickel-cadmium battery dueto
chemical 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 withthe
switch in the FLOAT position for the specified
14,25 volts, Under certain high ambient temper-
ature conditions, the battery may require water
even though the charging voltage is correct, In
this case, the charging voltage should be reduced
until infrequent addition of water is required.

(2) Lead-Acid Batteries
Perform the routine maintenance pro-
cedures monthly,

(a) Clean the battery and inspect it for
damage.

(b) Measure cell voltages and enter the
voltage readings on your maintenance report.
Most maintenance schedules require voltage read-
ings of every cell each time maintenance is per-
formed., 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 recommend-
ed by the manufacturer.

(¢) Take specific gravity readings with
a hydrometer calibrated for the type of electrolyte
used.

1. Observe the necessary precau-

tions to see that the readings are accurate, that
no chemical contamination of the cells occurs,
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and to prevent bodily injury from contact with
the electrolyte.

2. After taking a reading, always
return the electrolyte in the hydrometer syringe
to the cell from which it came. (Failure to do
so will decrease the specific gravity of the cell
when water is added to fill up the cell,)

3. 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 themwiththe standard values, when
taken at temperatures other than 77° Fahrenheit.
However, if the battery temperature tends to be
the same each time specific gravity readings are
taken, a trend toward a change in specific gravity
will be apparent without having to apply the cor-
rection 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 "'l point'") to the "stand-
ard' value of specific gravity, Conversely, for
each three degrees below 77°F, subtract 1 point.

4. Take a specific gravity reading
of the "'pilot cell” monthly. It is not necessaryto
continually check the specific gravity of all cells,
because any gradual changes usually occur simul-
taneously 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.

(d) Add water as required to keep the
electrolyte solution in each cell up to a minimum
level, In some batteries, 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 litera-
ture. Use distilled water only.

NOTE

Do not use anytool onalead-acid battery
which may have been used with nickel-
cadmium batteries. Todo somaydestroy
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,
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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 require frequent water
replacement even though the correct charging volt-
age is maintained, In this case, the specified
13.0 volts may be reduced until infrequent addi-
tion is required.

(e) Equalize charging of a lead-acid
battery should be performed under any one of
the following conditions:

1. Following each known use (or
discharge) of the battery.

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

3. If the difference in voltage be-
tween any two cells is , 05 volt or more,

4. As part of each Monthly Routine
Maintenance Procedure independent of any of the
previous conditions stated.

Equalize charging should con-
tinue for (a) the number of hours specified by the
battery manufacturer, which will vary according
to temperature, charging voltage and the manu-
facturer'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).

(3) Remote Control

Equalize charging may be remotely
controlled in tone remote control "Micor' base
and repeater stations., This can be accomplished
with a TLN1252A ""Wild Card'' Module and a
TLN4151A Relay as shown in Figure 1. Leave
the FLOAT-EQUALIZE switch in the FLOAT
position, '

P/0 TLN1252A
"WILD CARD"
MODULE
TLNGISIA NORMALLY
RELAY OPEN CONTACT
l—o————(H— TO A+
¢ JUMPER TO "ST" TERMINAL
—_— < ON BATTERY PROTECTION
RELAY AND ALARM BOARD
COMMON
AEPS-12266-0
Figure 1. Remote Control of Float-Equalize



















(a) Condition #1

Sweep but no run, Repeated start
attempts. AC line voltage within
+20%. |

Output does not reach 10 V
during start attempt.

start attempt.

Check output voltage., Adjust Check for feedback of output

control. I voltage to voltage regulator.
! |

Too low? No effect?

Reset. Check run 6.8 V source,

Check:

1. Voltage regulator,

2. Variable width monostable
(for max. pulse width).

(b) Condition #2

Yes

Start attempt - 500 Hz only - no sweep.

Output shorted?

Excessive load?

Current limiter set too low?

Check for 1 V rise into load of 1.5 ohm
during start attempt (use oscilloscope to
observe).

No

Check start sweep
control.

Check control stage
of 20 kHz astable,
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L
Check waveform at
during start attempt
(35 microsecond pulses at
500 Hz rate).

Check continuity from Q1
to output.

Output rises above 10 V during




(c)

Condition #3

No

Sweeps, blows fuse, full load.
Does output reach 18,0 Vbefore

fuses blow? (Use oscilloscope
to observe.

Yes

Check crowbar
trigger circuit.

(d)

Yes

|
Check for line voltage

greater than +20%.

Output voltage control set
too high? Turn to full ccw
position, Does condition #1
occur?

No Effect

Increase voltage setting Check voltage regulator.

until supply runs
proper voltage,

Condition #4

No

- set to
Check variable width
monostable for pulse
width control.
(Check CR1050)

No sweep, blows fuse immediately when
turned on. l

Check control panel ac wiring.

Remove regulator board. Connect line
cord to a variable voltage ac source,
Increase voltage from zero slowly. Does
dc voltage appear at C5°?

[

!
Check components from Does voltage appear at

ac input to Ql.

supply output?

Yes No

J ' |
Check: Problem is in
Q1l01, Qlo2 regulator board.
Q103, CRS.

Check variable
width monostable
for permanent '‘on"
condition,
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(e)

(£)
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Condition #5 (g)
No start attempt -- fuses OK.
Check voltage at C5.
Check start clock,
Check start 6,8 V source.
Check 20 kHz astable,
Check variable width monostable.
|
Check Q3, Q2, Ql.
(h)
Check continuity from Q1 to output.

Condition #6

Runs but output voltage is low.

Check setting of output voltage adjust control.
Check setting of current limit adjust control.
Check voltage regulator.

Check variable width monostable.

Check 20 kHz astable.

(Page 23 is blank)

Condition #7

Runs normally at no load, but output
voltage drops at load.,

Current limiter set too low -- readjust.

Condition #8

Will start at no load but not at full
load.

Check for low ac line voltage.

Check comparator of start sweep control,




TPN1105A & TPN1106A Power Supply/Battery
Charger Electrical Parts Location

Front View

Motorola No. CEPS-12061-0

6/20/73-UP
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ODEL TPN1105A

CEPS-12061-0

SCRI00L

ELECTRICAL PARTS LOCATION
FRONT VIEW
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ELECTRICAL CALL OUTS
REAR VIEW

F1004 SW1001 F1003 Cl024 TB1001 J1001

MODEL TP

11001
CR1006
R1001.
™ L . R1011
R1009\ ) k;; b . ' CRI1011 R1013
) o
4 s . : » | ’ A

J1002

R1010

R1005

CR1002 CR1004 CR1001 CR1003

R1012

DEPS-11956-0

R1007
C1026 Cl025 L1004 TB1002 L1003 rLlooz Cl018

\ N
R1004 F1002 CR1007 CR1008 Cloll  R1006 SCR1001 Cl010 R1002 RI1018

TPN1105A & TPN1106A Power Supply/
Battery Charger Electrical Parts Location

Rear View
Motorola No. DEPS-11956-0
6/20/73-UP
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Mechanical Parts

PL-1694-0

MOTOROLA
CODE PART NO. DESCRIFPTION

1 3-134169 SCREW, tapping: 4-40 x 1/4"
Fillister hex head with external
type lockwasher

2 15-84334D01 |COVER SHIELD

3 3-124444 SCREW, machine: 6-32 x 1"
plain hex head with external
type lockwasher

4 3-3398 SCREW, tapping: 6-32 x 3/8"
plain hex head with external
type lockwasher

5 26-84470D01 | RADIATOR, heat sink

6 3-122318 SCREW, tapping: 6-32 x5/16"
plain hex head with external
type lockwasher

7 37-802943 GROMMET, rubber

8 15-84666D01 |COVER, "VDR"

9 3-134294 SCREW, tapping: 6-32 x 3/8"
plain hex head with external
type lockwasher

10 4-7587 WASHER, flat

11 42-82387D08 |CLAMP, plastic

12 3-136138 SCREW, tapping: 6-32 x 3/8"
plain hex head with external
type lockwasher

13 15-84338D01 |COVER (low current & 9.6 V
filter)

14 15-84338D02 |COVER (high current filter)

15 42-82143C02 |CLAMP, "nylon'; 1/4"

1o i-134184 SCREW, tapping: 4-40 x 5/16"
plain hex head with external
type lockwasher

17 55-84300B01 |HANDLE, circuit board

18 Z2-7005 NUT, machine: 6-32 x 1/4" hex

19 4.7569 WASHER, flat

20 4-82345A11 WASHER, shoulder

21 29-845081 LUG, ring-tongue

22 29-3006 LUG, double-ended

23 3-129892 NUT, machine: 8-32 x5/16"
hex with external type lockwasher

24 4-8213 WASHER, flat

25 42-82018H01 |RETAINER, line cord

TPN1105A & TPN1106A Power Supply/ Battery
Charger Mechanical Parts Location

Front View

Motorola No, CEPS-12060-0

6/20/73-UP
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MECHANICAL PARTS LOCATION
FRONT VIEW

WIRED
FOR 121 V
OPERATION

MODEL TPN1105A

MODEL TPNIl06A

CEPS-12060-0 MODEL TENI1105A



MECHANICAL PARTS LOCATION
REAR VIEW

[ L o] LN EGRIS

|* Ll L =th o lo=.=l = BHOEOUAARE

L= TEEY-T LY

o /
\

17 18, 20, 21 18, 19, 20 18, 20, 22

MODEL TPN1l0o6A

CEPS-11955-0

TPN1105A & TPN1106A Power Supply/
Battery Charger Mechanical Parts Location
Rear View

Motorola No. CEPS-11955-0

6/20/73-UP
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Emergency Power Options
Functional Block Diagram
Motorola No, DEPS-11120-0O

6/20/73-UP
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]
! 710K Q415 1% Qaie 1" gil:/_{ER ”
[ M9570 M9570
’ gav) Ra3 8.7V, M9571 01V RELAY
" Ra26 b, |73V R4 73y oK 19-3Y, SWITCH
s » YW 8.2K { 2.2K
1ok 2 12K\, S Q418
: BLUE [5.6 a.6v M9568
sR427 ca2
4
: = 0.22 SRaz2 ‘LR433 TB1001 (+)
i $220 $6.8K ON POWER SUPPLY
73V ] =
>
. i:gggs TO BATTERY+
» TONE OUTPUT 4 >—BRN-WHT K11
= CR415 7 LOW-VOLTAGE
2>BLK o DROPOUT RELAY
BLK * GROUND
’4—21/zsac
14.3vV—
%‘ ~n
; TONE ASTABLE SO0v— ALARM TONE
MULTIVIBRATOR | le-1/asEC. / OSCILLATOR BRN
; > TO A+
,i RID-GRN o raom RUN 6.8V SOURCE BLK
; E————» TO CHASSIS
BEN
A+ SR460 SRA61 3R463 SR465/ $SRAET SR469 =
! $5.6K $100K $100K $5.6K/ $39K $5.6K =
! c41s cat6
; ) i W+ 4
5 % \ ]
o BN 47 4.7
P Q425 Q426 BLK .
Yol § M9570 M9570 R466 -
i CR424 CR422 A
: 10K R480 SR4TT
j R462 R464 vy $250K | TONE
j: RED - BLU o TO PIN 34 OF 56 K 56K .5K RED LEVEL
>
1 " REG. BOARD Py :;fgﬁs 1{iBLy
<1, - 1+
i —:LT- o L
£ — — pre— _—
' cai7 = = C419 = =
8 It . IL
£ 1\ 1N
015 015
! ALARM R4TY R473
; SWITCH 1.8K 1.8K
] Q431 Q430 | WIRE LINE CONTROL :
ki M9570 M9570 = == i TO LINE DRIVER PIN *¢
TO RUN o RED-GRN R48s <g) __Rast BLK NON WIRE LINE CONTROL:
e8v = 47K &) 47K v To F4 OR Fi-"pL"
482
SOURCE %?(4 Ffm< DEPS—11264 —A ALARMTONE  CONTROL MODULE PIN #22
OUTPUT HI

PARTS LIST SHOWN ON BACK OF
POWER SUPPLY/BATTERY CHARGER
SCHEMATIC

Battery Protection and Alarm (Option No. C29)
Schematic Diagram & Circuit Board Detail
Motorola No. PEPS-12268-A

11/11/75-UP
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TPNI1105A & TPN1106A Power Supply/
Battery Charger, Circuit Board Detail
Motorola No. PEPS-19594-0
11/11/75-UP
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14 V REGULATOR BOARD

.

BD- DEPS-19591-0
BD- DEPS-19592-0
OL- DEPS-19593-0




NOTES:
1001,

1002,

1003.

1004.
1005.
1006,

CIRCLED NUMBERS INDICATE LOCATIONS AT WHICH TO OBSERVE

WAVEFORMS ON AN OSCILLOSCOPE.

VOLTAGES--

A. FL=FULL LOAD (APPROX. 30 AMPS).

B, NL =NO LOAD.

C. VOLTAGES SHOWN IN PARENTHESIS ARE PRESENT DURING THE
START ATTEMPT ONLY. ALL OTHERS ARE PRESENT DURING THE
RUN CONDITION,

D. VOLTAGES ARE TYPICAL AND DO NOT CHANGE SIGNIFICANT LY
FROM LOAD TO NO-LOAD CONDITIONS UNLESS OTHERWISE
INDICATED.

E. ALL VOLTAGES ARE MEASURED WITH AN 11 MEGOHM INPUT
RESISTANCE VOLTMETER IN RESPECT TO CHASSIS GROUND.

UNLESS OTHERWISE STATED, CAPACITOR VALUES ARE IN MICRO-

FARADS.

UNLESS OTHERWISE STATED, RESISTOR VALUES ARE IN OHMS.

12 VOLT BATTERY TO BE SUPPLIED BY CUSTOMER,

R1097, R1098, R1104, & R1105 ARE A THICK-FILM RESISTOR NETWORK.

EPS-10559-0

|
|
|
L

9.6 VOLT REGULATOR BOARD

TRANS{STOR DETAILS

(BOTTOM VIEW)
B [e)

6o ¢ &

E c B E
C BE %
Q1008 Q1007 ° COLLECTOR

CASE
Qio

CONNECTS TO BASE OF Q1006 +—YEL—RED
FILTERED A+ Cloz6e—oo-BEY o
YEL-BLU |

CONNECTS TO EMITTER OF Qi006

+9.6 VREGULATED
QUTPUT TO P1003-3

YEL—-BRN

(CHANGES TO
BRN AFTER
GOING THRU
FEED THRU}

CONNECTS
TO

COLLECTOR
OF Q1006

YEL-BRN

i

SHOWN FROM SOLDER SIDE OL-CEPS-8300- A

! YEL-BLK

242v
50/60HZ

w4002

iz24v
50/60HZ

w1002

CHANGES TO GRN
QUTSIDE FILTER
BOX

TPN{105A

I === "1 Fioot
— o o

$i002

[c1607_Tci003
Toz T2 A

02
¥ Y06z Yeioo4

Toz 7

.02

| S

CTTT T Foo

t
|

|
C1005
S
02

I
|F1005

©
LF

TBi0O2

&N

R
8 l
A V) Rvioor L_BRN 6
BLK- RED

$1002

[ciGo1_Ic1003
[o2 7oz

Ldth

i

Thoz2 7]

202

Y003 ci00a T

1
i
|
|
1
|
t
|
|
|

e T A,

[

F{005

TB{0O2

TPN{10BA 121V 6OMZ ONLY

AC INPUT NO 30 AMP
VOLTAGE LOAD LOAD

TO POWER AMPLIFIER

NO LOAD

VERTICAL SENSITIVITY AND HORIZONTAL
DEFLECTION, AND POWER SUPPLY LOAD
CONDITION SHOWN WITH EACH WAVEFORM.
NOMINAL INPUT VOLTAGE APPLIED

(121 V AC).

EPS-5945-0

10 V/OIV

10 usec/DIV

10 V/DIV
10 usec/DIV

10 usec/DIV

2VDIV
10 usec/DIV

(TR IGGER PU LSE)

1/2V/DIV
10 usec/DIV

2V/DIvV
10 usec/DIV

NO LOAD

2V/DIV
10 usec/DIV

10 V/DIV
5 mmlplv

——— — 95V atv 35V
121V 54V | 48V ®e(® Teioo Vous
_ Ti001 |- 145V &5V S8V ~ " i
RVI004 1 P100s
| CRiooy CRI002™ $CR006  CROWBAR SCR Q1004 25«0«3 - ~
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wooz [~ 7K - - - " " -"-"-""-"—-"~"="-""="-"=—"="-""7"=-"="-= ';' ______ AT T T T T T T T T T L - - e i —————— — —— - ———————-——A-————-—————____-}--4_‘
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sev
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Rio3. M9642 eV ) M9732 M9494 ( e M9642 M9643 - M9643 Q1034
ci040 : M9494
It Q1019 $R040™176v Ri043 T c10a7 CRiO3} | crio32 c 3.1v
ey 7 M9731 [l R s.ov Lov ov v5 o5 3o o8 R s clos2 RI067 assv
Yo842cror  criote N C"‘OI‘&;‘;V o ‘o most SN cRrio23 3759 2g10es CRI030 CRi034 il K 22k
- } w?'o‘; 18 o 00! o * 3‘9033920 o
964; CRIO24 vRI002] d "\@
C1039 RI1032 Cioa -4 =~
) w o T B we I Rpeo g Loweo 15
i ==
GROUND 0.2uF
118v) GROUND
rev) 4% (VR1002 - SEE ADDENDUM) 128V [SHUNT INPUT)
)9
RI033 2ri033
o OUTPUT VOLTAGE SENSE
START CLOCK CONTROL
RUN 6.8V SOURCE f cri049
AND RUN SHORT R114a
START SHORT CIRCUIT PROTECTION START SWEEP CONTROL CIRCUIT PROTECTION 2 VOLTAGE REGULATOR CURRENT LIMITER
43.8V (SHUNT OUTPUT)
DETECTOR SWITCH SWITCH R1088 RI090 D R1093
Q1033 Q1034 n0BOS QIO35 INVERTER - 330 ETECTOR ¢fo Rioss gRuo Ri104
Moeaz ,,, nors DG4S L o1 9642 Q1037 8 | o S
g ZEY . CRI042 orv RI089 OUTPUT RI094 RI094 ‘ REGULATOR Q044
630pF it s [rav) VOLTAGE > M9643
) %6V YRiore RI083 R1086 12.8v 18 ADJUST w v 3.3k ov
Fev " 22k 22u RI110 0.13v . £
> e Ri076 Femoas_ 23y CRIDA4  CRIOAS ooz N8 vieoy Rt
-~ I RIOTS "b Lad oo
684 Q1036 "
RAO73 13.8v ML (34V) M9642 M2002 1
220 13.4v FL s4v noet |27 fase7 VR1008] dgioss . /5‘ Ligioss
6.8V T ¥ 7V OtuF
R RIO7: sk VR1004 $ RU142 cios7 7|3 :
7 o Py Nsser e ovemp S poos
GROUND GROUND 8200F
COMPARATOR R440Y R1403
100 auioz $100
1K
LIMIT
ADJUST
@ @ @ @ PARTS LIST SHOWN ON
OSCILLOSCOPE WAVEFORMS MEASURED BACK OF THIS DIAGRAM
UNDER FOLLOWING CONDITIONS: NO LOAD
NO LOAD 30 AMP LOAD TPN1105A & TPN1106A Power Supply/Battery Charger

Schematic Diagram and 9.6 V Regulator Board
Circuit Board Detail

Motorola No. 63P81104E93-A

11/11/75-UP
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

14 V REGULATOR BOARD
PARTS LIST

TLN5299A 14 V Regulator Board
(Part of TPN1105A & TPN1106A)

PL-2280-A

C1038
C1039
C1040
C1041
C1042
C1043
C1044
C1045
C1046
C1047
C1048
C1049
Cl1050
C1051
Cc1052
C1053
C1054
C1055
C1056
Cc1057
C1058
C1060

CR1017, 1018
1019
CR1022, 1023,
1024
CR1027, 1028
CR1029 thru
1042

CR1043 thru
1045
-CR1048
CR1049

IC1001

P1002

Q1014
Q1016, 1017,
1018
Q1019
Q1020
Q1021
Q1022
Q1023, 1024
Q1025
Q1026, 1027,
1028, 1029
Q1030
Q1031
Q1032
Q1033
Q1034
Q1035, 1036
Q1037
Q1038
Q10639

. Q1040

. Q1041
Q1042
Q1043

R1023
R1024
R1025
R1029
R1030
R1031
R1032

23-83214C18
23-83214C07
23-83214C18
21-82372C01
21-82372C02
21-82187B07
23-83214C15
21-82187B14
21-82372C02
8-83813H34
23-83214C29
8-83813H34
21-82133G77
21-859943
8-83514E06
23-83214C15
21-82428B23
23-83214C02
21-82428B25
21-82187B17
8-82905G01
21-82372C02

48-83654H01
48-82466H13

48-82392B12
48-83654H01

48-82392B03

48-82392B12
48-82466H13

51-84320A02

48-869642
48-869642

48-869731
48-869732
48-869491
48-869643
48-869642
48-869643
48-869642

48-869643
48-869491
48-869390
48-869642
48-869643
48-869642
48-869643
48-869677
48-869643
48-869642
48-869643
48-869642
48-869567

6-128685
6-128902
6-129226
6-129146
6-128685
6-129146
6-128902

CAPACITOR, fixed: uF +10%;

25 V: unl. stated
15 #20%; 35 V

22 £20%; 15V

15 £20%; 35 V

0.1 +80-20%; 25 V
0.2 +80-20%; 25 V
470 pF; 500 V
4,7 £20%; 25 V
.001; 100 V

0.2 +80-20%; 25 V
. 033 £5%; 100 V
39; 10 V

. 033 £5%; 100 V
18 pF 5%; N150
250 pF +5%

.01 £5%

4,7 £20%; 25 V
.0012; 100 V

15 £20%; 25 V

. 002 £20%; 500 V
820; 500 V

.01; 50V

0.2 +80-20%; 25 V

SEMICONDUCTOR DEVICE:
diode: (SEE NOTE)
silicon

silicon

silicon
silicon

silicon

silicon
silicon

REFERENCE

REFERENCE
sSymMBoL

MOTOROLA
PART NO.

DESCRIPTION

INTEGRATED CIRCUIT:

type M2002

CONNECTOR, plug:

consists of 29-84028H01 male

single contact; 8 req'd

TRANSISTOR: (SEE NOTE)

NPN;
NPN;

NPN;
PNP;
NPN;
PNP;
NPN;
PNP;
NPN;

PNP;
NPN;
NPN;
NPN;
PNP;
NPN;
PNP;
PNP;
PNP;
NPN;
PNP;
NPN;
NPN;

RESISTOR, fixed: £10%; 1/4 W:

type M9642
type M9642

type M9731
type M9732
type M9491
type M9643
type M9642
type M9643
type M9642

type M9643
type M9491
type M9390
type M9642
type M9643
type M9642
type M9643
type M9677
type M9643
type M9642
type M9643
type M9642
type M9567

unl. stated

22k
47k
100k
150k
22k
150k
47k

32 (OLD)

REFEREN MOTOROLA
svmaofE POAROT N|5. DESCRIPTION

R1033 6-128685 22k

R1034 6-128902 47k

R1035 6-129230 12k

R1036 6-6477 15k

R1037 6-128904 18k

R1038 6-128902 47k

R1039 6-129225 10k

R1040 6-129433 5, 6k

R1041 17-82177B31 | 400; 5 W

R1042 6-131652 39

R1043 6-129775 330

R1044 6-128689 2.2k

R1045 6-129681 1,5k +5%

R1046 6-124A01 10 £5%

R1047 6-127804 4, Tk

R1048 6-129755 10

R1049 6-128902 47k

R1050 6-83175C56 45, 3k; 1%

R1051 6-128902 47k

R1052 6-84444A18 750; 1%

R1053 6-129755 10

R1054 6-83175C56 45.3; 1%

R1055 6-129147 220k

R1056 6-127804 4, Tk

R1057 6-128902 47k

R1058 6-129754 33

R1059 6-127804 4,7k

R1060 6-128904 18k

R1061 6-127802 1k

R1062 6-129755 10

R1063 6-128904 18k

R1064 6-129225 10k

R1065 6-131525 270 +5%

R1066 6-83175C85 5,76k %1%

R1067 6-128685 22k

R1068 6-127802 1k

R1069 6-127800 220

R1070 6-129224 82

R1071, 1072 | 6-127803 1, 5k

R1073 6-127800 220

R1074 6-129231 3, 3k

R1075 6-127805 15k

R1076 6-127802 1k

R1077 6-127805 15k

R1078 6-127802 1k

R1079 6-129144 68k

R1080 6-128687 6, 8k

R1081 6-5726 15k +5%; 1/2 W

R1082 6-129709 470 £5%

R1083 6-128685 22k

R1084 6-128685 22k

R1085 6-129225 10k

R1086 6-128685 22k

R1087 6-129617 120

R1088 6-124A07 18 £5%

R1089 6-124A07 18 £5%

R1090 6-124C37 330

R1091 18-83083G14 | var: lk

R1092, 1093 | 6-127802 1k

R1094 6-129231 3,3k

R1095 6-129225 10k

R1096 6-129806 330 5%

R1097, 1098 | 51-84312B83 | module, lk (also R1104 & R1105)

R1099 6-127802 1k

R1100 6-127803 1. 5k

R1101 6-129753 100

R1102 18-83083G14 | wvar: 1k

R1103 6-129753 100

R1104, 1105 51-84312B83 | module, lk (also R1097 & R1098)

R1106 6-128903 39k

R1107 6-128685 22k

R1108 6-127801 470

R1109 6-129981 680 +5%

R1110 6-129984 3,3k £5%

RI1111 6-129232 3.9k

R1112 6-128685 22k

R1113 not used

R1114 17-82036G03 | 2 +5%; 2 W
SEMICONDUCTOR DEVICE,
Zener diode: (SEE NOTE)

VR1002, 48-82256C37 | 6.8 V

1005

MOTOROLA
syMBoOL PART NO. DESCRIPTION
VR1003 48-83696E12| 16 V

VR1004 48-82256C56| 8,8 V

NON-REFERENCED ITEMS

POWER SUPPLY CHASSIS

TLN5298A Power Supply Chassis (p/o TPN1106A)

TLN5300A Power Supply Chassis (p/o TPN1105A)

PL-2281-0

42-84228B01
5-84500B01
55-84300B01

RETAINER; 8 req'd.
EYELET, special; 4 req'd.
HANDLE

C1001 thru
1005
C1006 thru
1009
Cc1010
C1011
c1012, 1013
C1015, 1016
C1017
C1018
Cl019
C1020 thru
1024
clo025
C1026, 1027
C1032, 1033,
1034, 1035

CR1001
CR1002
CR1003
CR1004, 1005
CR1006
CR1007
CR1008
CR1012
CR1013

E1001
E1002

F1001

F1002
F1003, 1004
F1005

J1001
J1002

L1001
L1002
L1003
L1004

P1001

Q1001, 1002
Q1003, 1004
Q1005

R1001
R1002
R1003, 1004
R1005
R1006, 1007
R1008
R1009
R1010
R1011
R1012
R1013
R1018

21-83596E16
23-83093G21

21-82187B14
21-82372C02
23-83093G20
21-84211B01
8-82317B01

23-83093G20
8-82317B01

21-84211B01

23-83210A19
21-84211B01
21-84211B01

48-82732C09
48-82732C08
48-82732C09
48-82732C09
48-82732C08
48-82732C13
48-82732C13
48-82732C09
48-82525G13

80-84660D01
80-84660D02

65-139131
or65-135212

65-41492
65-61688
65-135212

or65-135013

9-83238C01
1-80728B54

25-84458D01
24-84407E01
24-84408E01
24-82606B01

48-869715
48-869714
48-869729

6-5765
6-127802
6-5621
17-890467
17-82036913
6-488033
17-890467
6-488033
17-82177B20
17-85492
6-84449D02
6-84232B02

CAPACITOR, fixed: uF:
.02 +80-20%; 2000 V

2000 +100-10%; 100 V

.001; 100 V

0.2 +80-20%; 25 V
17,500 +150-10%; 20 V
.01; GMV; 250 v

0.1; 100 v

17.500 +150-10%; 20 V
.01; 100 V

.01; GMV; 250 V

500 +100~10%; 20 V
.01; GMV; 250 V
.01; GMV; 250 V

SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)
silicon

silicon

silicon

silicon

silicon

silicon; type (MR891R)
silicon; type (MR891R)
silicon

silicon

SURGE VOLTAGE PROTEC-
TION:

spark gap

spark gap (TLN5300A only)

FUSE:
15 amp (TLN5298A & TLN5300A
121 V input only)

8 amp (TLIN5300A, 242 V input
only)

30 amp

4 amp

8 amp (TLN5300A, 242 V input
only)

20 amp (TLN5300A, 121 V in-
put only)

CONNECTOR, receptacle:
female; 3 contact

includes: 84-84590A01 Circuit
board, 9-83011H01 female;
single contact, 8 req'd.

COIL:

choke, 500 uH
choke, 5 uH
choke, 5 uH
choke, 125 uH

CONNECTOR, plug:
Part of W1001

TRANSISTOR: (SEE NOTE)
NPN; type M9715
PNP; type M9714
NPN; type M9729

RESISTOR, fixed: +10%; 1/2 W:

unl, stated
5.6k; 2 W
1k; 1/4 W

10

.33

.75 £5%; 2 W
10; 2 W

.33

10; 2 W

50; 10 W

9 5%

. 002

shunt, resistor

REFERENCE MOTOROLA
TLN5329A Circuit Board PL-2487-0
VARISTOR:
RV1001 6-84661D01 moltage suppressor CAPACITOR, fixed: uF':
c412 8-82905G11 0.22 £10%; 50 V
SWITGH, slide: c415 23-82783B31 | 47 £20%; 20 V
s1001 40-84622806 | spat T c416 23-83214C15 | 4.7 +20%; 25 V
c417 8-82905G15 . 015 £10%; 100 V
SEMICONDUGTOR DEVICE, c418 23-83214C20 | 10 +20%; 20 V
diode; (SEE NOTE) c419 8-82905G15 L015 £10%; 100 V
SCR1001 48-84973C01 | silicon controlled diode €420 8-82905G04 1 . 068 #10%; 50 v
c421 8-82905G15 .015 £10%; 100 V
TRANSFORMER:
T1001 25-84455D02 | Pri: BLK, BLK; res. 0.20chm SEMICONDUCTOR DEVICE,
(TLN5298A) | Sec: RED, RED; res. 0.24 ohm diode:
or25-84455D03| Pri: BLK, BLK-RED; res, CR414 48-82256C02 | Zener; 6.8 V
(TLN53004) | .305 ohmi WHT, WHT.-RED CR421, 422 | 48-82392B03 | silicon
res, .546 ohm
Sec: RED-RED; res. . 030 ohm ZIRANSISTOR:
Q415, 416 48-869570 NPN; M9570
CABLE: Q417 48-869571 PNP; M9571
W1001 30-83211C01 | AC line cord; includes refer Q418 48-869568 NPN; M9568
P1001 Q425, 426 48-869570 NPN; M9570
Q427, 428 48-869389 NPN; M9389
FUSEHOLDER: Q430, 431 48-869570 NPN; M9570
XF1001 9-82083C01 panel mounting
XF1002 31-84599D01 | terminal RESISTOR, fixed: £10%; 1/4 W:
XF1003, 9-82083C01 panel mounting unl, stated
1004 R425 6-2096 330 1/2 W
XF1005 9-82083C01 panel mounting (TLN5300A4 only) R426 18-83083G17 | variable; 10k +20%; (BLUE)
NON-REFERENCED ITEMS ﬁ;‘;i; 2:};2;22 ?blz(k' 3%
43-84408D01 | SPACER, 2 req'd. Eﬁg ZjiﬁZﬁég ;2;{
26-84335D01 | SHIELD, choke, L1001 R431 6-129983 8. 2%; 5%
15-84334D01 | COVER, choke; L1001 R432 6-127500 20
42-82018H01 | RETAINER, line cord R433 6-128687 6. 8k
64-84340D02 | PLATE, cover pwr R434 6-129269 1. 8k
37-109120 GROMMET, rubber; 2 req'd, R435, 436 6-128689 2.2k
26-84470D01 | HEAT EXCHANGER 437 ) ’
4-82345A11 WASHER, shoulder
3-840892 LOCKSCREW; (8-32 x 3/8) EEZ? 2133322 ?6811:
plain hex, 7 req'd
14-83575A01 INSULATOR, mica; 3 req'd. g:gé 2—123232 ?gl(;k
42-82387D08 | crLaMmPp, 7/16" R464 6-129242 56k
7-83959A01 HEAT SINK R465 6_129433 5, 6k
9-83662A01 SOCKET, transistor; 1003, R466 6-129225 10Kk
14-84037C01 ég(?ﬁ T itor; Rat? 6-128903 S
ET, capacitor; C1006, R468, 471, | 6-129820 1, 8k; 5%
1007, 1008, 1009, 1012, 1013 473 Y
R469 6-129433 5. 6k
R470 6-129269 1.8k
R472 6-127804 4,7k
R476 6-129148 470k
R477 18-83083G31 | variable: 250k +20%; (RED)
R480 6-127803 1. 5k
R481, 482, | 6-128902 47k
483
R484, 485 6-129225 10k
SWITCH, slide:
51001 40-06109A39 | spst

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

REVISIONS

68P81104E93-A

TLN4732A +9.6 V Regulator Board

PL-1670-0

Cc1028
C1029
C1030
Cclo31

CR1009, 1010

21-82428B25
21-82428B36
21-82372C04
23-82601A09

48-82392B03

diode: SEE NOTE

CAPACIIOR, fixed: uF
.002 £20%; 500 V

. 002 £20%; 200 V

.05 +80-20%; 25 V

100 +150-10%; 25 V

SEMICONDUCTOR DEVICE,

silicon

CR1011 48-82256C16 | Zener type; 8.2 V
TRANSISTOR: SEE NOTE

Q1006 48-869701 P-N-P; trpe M9701

Q1007 48-869491 N-P-N; trpe M9491

Q1008 48-869642 N-P-N; trpe M9642
RESISTOR, fixed; £10%; 1/4 W;
unl. stated

R1015 6-6229 1k; 1/2 W

R1016 6-6390 180; 1 W

R1017 6-129860 56

R1018 6-1313177 15

NON-REFERENCED ITEMS

14-83575A01
9-83662A01

INSULATOR, transistor
SOCKET, transistor; Q1006

CHASSIS AND | REF. REFER TO
SUFFIX_NO. _|sYmBoL CHANGE LOCATION |circuiT 80ARD
TPN1105A-1 C1058 FROM 23-82783B08, Q1041 COL-
TPN1106A-1 1 uF LECTOR
(TLN5299A-1) TO 23-83397D01,
3.3 uF
TPN1105A-2 C1058 FROM 23-83397D01,
TPN1106A-2 3.3 uF
(TLN5299A-2) TO 8-82905G01,
.0l uF
C1060 ADDED 21-82372C02, | VARIABLE
0.2 uF WIDTH MONO-]
STABLE
CR1050 | ADDED 48-82466H13

TLN5330A Relay

PL-2488-0

CR415

K411

48-82466H13

80-84197A01

SEMICONDUCTOR DEVICE,
diode: (SEE NOTE)
silicon

RELAY, armature:
1 form "X'"; coil res 150 £10%

TKN6664A Battery Cable Kit PL-2282-0
FUSE, czrtridge:
F1005 65-84161B01 40 A; 32V
NON-REFERENCED ITEUS
9-84277B02 FUSEHOLDER, waterproof
37-107997 GROMMET, rubber
42-10217A02 STRAP, :able; 3 req'd,
65-84161B01 FUSE, cirtridge, 40 A; 32 V
(spare)
NOTE:

Replacement diodes and transistors must be ordered by
Motorola part number only for optimum performance,

TPN1105A-3
(TPN1106A-3
(TLN5299A-3)

EXTENSIVE CIRCUIT

BOARD CHANGES

PEPS-19594-0




@ MOTOROLA INC.

® ~ instruction
ma_n_ual
revision

GENERAL

This revision outlines changes that have occurred since the
printing of your instruction manual. Use this information to
correct your manual.

INSTRUCTION MANUAL AFFECTED:

68P81104E92-E Option C28 and C38 Power
Supply/Battery Charger
Option C29 Battery Protection & Alarm

‘ REVISION DETAILS:

The parts list for the TLN5299A 14 V Regulator Board (PL-2880-A),
TLN5298A and TLN5300A Power Supply Chassis (PL-2881-0), and
TLN5329A Circuit Board (PL-2487-0) have been revised. Replace page
32 with the attached, revised page. Note on the schematic diagram
(Page 31) that Zener diode VR1002 has changed from 6.8 V to 7.5 V.

ATTACHMENT:

PartS Lists.Qo.too..oo.o'looo-ooo.....o..o....o.oo......oo..Page 32

technicel writing serviees SMR-4945

7/9/85

page 1 of 1




parts list

TLN5299A 14 V Regulator Board (Part of TPN1105A & TPN1106A) PL-2280-B
REFERENCE MOTOROLA
SYMBOL, PART NO. DESCRIPTION
capacitor, fixed: uF = 10%; 25 V:
unless otherwise stated
C1038 23-83214C18 15 £20%; 35 V
C1039 23-83214C07 22 £20%; 15V
C1040 23-83214C18 15 £20%; 35V
C1041 21-83272C01 .01 +80-20%; 25 V
C1042 21-82372C02 0.2 +80-20%; 25 V
C1043 21-82187807 470 pF; 500 V
C1044 23-83214C15 47 £20%; 25V
C1045 21-82187B14 .001; 100 V
C1046 21-82372C02 0.2 +80-20%; 25 V
C1047 8-83813H34 .033 +5%; 100 V
C1048 "23-83214C29 39; 10V
C1049 8-83813H34 033 +5%; 100 V
C1050 21-82133G77 18 pF +5%; N150
C1051 21-859943 250 pF 5%
C1052 8-83514E06 01 £5%
C1053 23-83214C15 4.7 £20%; 25V
C1054 21-82428B23 .0012; 100 V
C1055 23-83214C02 156 +20%;25V
C1056 21-82428B25 002 +20%; 500 V
C1057 21-82187817 820; 500 V
C1058 8-82905G01 01,50V
C1060 21-82372C02 0.2 +80-20%; 25 V

CR1017, 1018,
1019

CR1022, 1023,
1024

CR1027, 1028
CR1029 thru
1042

CR1043 thru
1045

CR1048
CR1049

1C1001

P1002

Q1014
Q1016, 1017
1018

Q1019
Q1020
Q1021
Q1022
Q1023, 1024
Q1025
Q1026, 1027
1028, 1029
Q1030
Q1031
Q1032
Q1033
Q1034
Q1035, 1036
Q1037
Q1038
Q1039
Q1040
Q1041
Q1042
Q1043

R1023
R1024
R1025
R1029
R1030
R1031
R1032
R1033
R1034
R1035
R1036
R1037
R1038
R103¢
R1040
R1041
R1042
R1043
R1044
R1045
R1046
R1047
R1048
R1049

48-83654H01
48-82466H13

48-82392B11
48-83654H01

48-82392B03
48-82392B12
48-82466H13

51-84320A02

48-869642
48-869642

48-869731
48-869732
48-869491
48-869643
48-869642
48-869643
48-869642

48-869643
48-869491
48-869390
48-869642
48-869643
48-869642
48-869643
48-869677
48-869643
48-869642
48-869643
48-869642
48-869567

6-128685
6-128902
6-129226
6-129146
6-128685
6-129146
6-128902
6-128685
6-128902
6-129230
6-6477
6-128904
6-128902
6-129225
6-129433
17-82177B31
6-131652
6-129775
6-128689
6-129681
6-124A01
6-127804
6-129775
6-128902

semiconductor device:
diode: (see note)
silicon

siticon

silicon
silicon

silicon
silicon
silicon

integrated circuit:
type M2002

connector, plug:
consists of 29-84028H01 male
single contact; 8 req’d.

transistor: (see note)
NPN; type M9642
NPN; type M9642

NPN; type M9731
PNP; type M9732
NPN; type M9491
PNP; type M9643
NPN; type M9642
PNP; type M9643
NPN; type M9642

PNP; type M9643
NPN; type M9491
NPN; type M9390
NPN; type M9642
PNP; type M9643
NPN; type M9642
PNP; type M9643
PNP; type M9677
PNP; type M9643
NPN; type M9642
PNP; type M9643
NPN; type M9642
NPN; type M9657

resistor, fixed: =10%; 1/4 W:
unless otherwise stated
22k

47k

100k

150k

22k

150k

47k

22k

47k

12k

15k

18k

47k

10k

5.6k

400; 5 W
39

330

2.2k

1.5k +5%
10 +5%
4.7k

10

47k

32 (NEW)

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION

R1050 6-83175C56 45.3k; 1%

R1051 6-128902 47k

R1052 6-84444A18 750; 1%

R1053 6-129775 10

R1054 6-83175C56 45.3; 1%

R1055 6-129147 220k

R1056 6-127804 4.7k

R1057 6-128902 47k

R1058 6-129754 33

R1059 6-127804 4.7k

R1060 6-128904 18k

R1061 6-127802 1k

R1062 6-129755 10

R1063 6-128904 18k

R1064 6-129225 10k

R1065 6-131525 270 5%

R1066 6-83175C85 576 +1%

R1067 6-128685 22k

R1068 6-127802 1k

R1069 6-127800 220

R1070 6-129224 82

R1071, 1072 6-127803 1.5k

R1073 6-127800 220

R1074 6-129231 3.3k

R1075 6-127805 15k

R1076 6-127802 1k

R1077 6-127805 15k

R1078 6-127802 1k

R1079 6-129144 68k

R1080 6-128687 6.8k

R1081 6-5726 15k +5%; 112 W

R1082 6-129709 470 +5%

R1083 6-128685 22k

R1084 6-128685 22k

R1085 6-129225 10k

R1086 6-128685 22k

R1087 6-129617 120

R1088, 1089 6-124A07 18 +5%

R1090 6-124C37 330

R1091 18-83083G 14 var: 1k

R1092, 1093 6-127802 1k

R1094 6-129231 3.3k

R1095 6-129225 10k

R1096 6-129806 330 +5%

R1097, 1098 51-84312B83 module, 1k (also R1104 & R1105)

R1099 6-127802 1k

R1100 6-127803 1.5k

R1101 6-129753 100

R1102 18-83083G 14 var: 1k

R1103 6-129753 100

R1104, 1105 51-84312B83 module, 1k (also R1097 & R1098)

R1106 6-128903 k

R1107 6-128685 22k

R1108 6-127801 470

R1109 6-129981 680 =5%

R1110 6-129984 3.3k 5%

R1111 6-129232 3.9k

R1112 6-128685 22k

R1113 NOT USED

R1114 17-82036G03 2 £5%;2W

semiconductor device:
Zener diode: (see note)

VR1002 48-82256C68 75V

VR1003 48-83696E12 16V

VR1004 48-82256C56 88V

VR1005 48-82256C68 75V

non-referenced items

42-84228B01 RETAINER, 8 req’d.
5-84500B01 EYELET, special; 4 req,d.
55-84300801 HANDLE

TLN5298A Power Supply Chassis (p/o TPN1106A)
TLNS5300A Power Supply Chassis (p/o TPN1105A)

REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

C1001 thru 1005
C1006 thru 1009
C1010

Cc1011

C1012, 1013
C1015, 1016
C1017

c1018

C1019

C1020 thru 1024
C1025

C1026, 1027
C1032 thru 1035

CR1001
CR1002
CR1003
CR1004, 1005
CR1006
CR1007, 1008
CR1012
CR1013

£1001
E1002

F1001

F1002
F1003, 1004
F1005

J1001
J1002

L1001
L1002
L1003
L1004

P1001

Q1001, 1002
Q1003, 1004
Q1005

R1001
R1002
R1003, 1004
.R1005
R1006, 1007
R1008
R1009
R1010
R1011
R1012
R1013
R1018

RV1001

$1002

SCR1001

T1001

W1001

XF1001
XF1002

21-83596E16
23-83093G21
21-82187B14
21-82372C02
23-83093G20
21-84211B01
8-82317B01

23-83093G20
8-82317B01

21-84211B01
23-83210A19
21-84211801
21-84211801

48-82732C09
48-82732C08
48-82732C09
48-82732C09
48-82732C08
48-82732C13
48-82732C09
48-82525G 13

80-84660D01
80-84660D02

65-139131

or 65-135212
65-41492
65-61688
65-135212
or 65-135013

9-83238C01
1-80728B54

25-84458D01
24-84407E01
24-84408E01
24-82606B01

48-869715
48-869714
48-869729

6-5765
6-127802
6-5621
17-890467
17-82036913
6-488033
17-890467
6-488033
17-82177820
17-85492
6-84449D02
6-84232B02

6-84661D01

40-82878D02

48-84973C01

25-84455002
(TLN5298A)
or 25-84455D03
(TLN5300A)

30-83211C01

9-82083C01
31-84599D01

capacitor, fixed; uF:
.02 +80-20%; 2000 V
2000 + 100-10%; 100 V
.001; 100 V

0.2 +80-20%; 25 V
17.500 + 150-10%; 20 V
.01: GMV; 250 V

0.1, 100 V

17.500 + 150-10%; 20 V
.01, 100 V

.01: GMV; 250 V

500 + 100-10%; 20 V
.01: GMV; 250 V

.01: GMV; 250 V

semiconductor device:
diode: (see note)

silicon

silicon

silicon

siticon

siticon

silicon; type (MR891R)
silicon

silicon

surge voltage protection:
spark gap

spark gap (TLN5300A only)

fuse:

15 amp (TLN5298A & TLN5300A 121 V

input only)

8 amp (TLN5300A, 242 V input only)

30 amp
4 amp

8 amp (TLN5300A, 242 V input only)
20 amp (TLN5300A, 121 V input only)

connector, receptacie:
female; 3-contact

includes: 84-84590A01 circuit board,
9-83011H01 female; single contact;

8 req’d.

coil:

choke, 500 uH
choke, 5 uH
choke, 5 uH
choke, 125 uH

connector, plug:
Part of W1001

transistor: (see note)
NPN; type M9715
PNP; type M9714
NPN; type M9729

resistor, fixed: +10%; 1/2 W:
unless otherwise stated
5.6k; 2 W

1k; 174 W

10

0.33

0.75 £5%;2 W

10;2 W

0.33

10; 2 W

50; 10 W

9 +5%

.002

shunt, resistor

varistor:
transient voltage suppressor

switch, toggle:
spdt

semiconductor device:
diode: (see note)
silicon controlled diode

transformer:

Pri: BLK, BLK; res. 0.20 ohm
Sec: RED, RED: res. 0.24 ohm
Pri: BLK, BLK-RED; res.
0.305 ohm; WHT, WHT-RED
res. 0.546 ohm

Sec: RED-RED; res. 0.030 ohm

cable:

AC line cord; includes refer P1001

fuseholder:
panel mounting
terminal

TLN5330A Relay Kit PL-2488-0
REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
XF1003, 1004 9-82083C01 panel mounting semiconductor device: \
XF1005 9-82083C01 panel mounting (TLN5300A ony) diode: (see note)
nonreferenced items CR415 48-82466H13 silicon
43-84408D01 SPACER, 2 req'd. relay, armature:
26-84335D01 SHIELD, choke; L1001 K411 80-84197A01 1 form “X”; coil res 150 +10%
15-84334D01 COVER, choke; L1001
42-82018H01 RETAINER, line cord
64-84340D02 PLATE, cover pwr
37-109120 GROMMET, rubber; 2 req’d.
26-84470D01 HEAT EXCHANGER
4-82345A11 WASHER, shoulder
3122309 LOCKSCREW; (8-32 x 3/8) TLN4732A + 9.6 V Regulator Board PL-1670-O0
plain hex, 7 req'd. REFERENCE MOTOROLA
14-83575A01 INSULATOR, mica; 3 req’d. SYMBOL PART NO. DESCRIPTION
42-82387D08 CLAMP, 7/16” capacitor, fixed: uF
7-83959A01 HEAT SINK . "
9-83662A01 SOCKET, transistor; Q1003, 1034, 1005 1028 21-62428825 002 +20%; 500 V
14-84037C01 SOCKET, capacitor; C1006, 1067, 1008 1029 21-82428B36 002 +20%; 200 V
1009 1012, 1013 ’ ’ ! ! C1030 21-82372C04 .05 +80-20%; 25 V
! d C1031 23-82601A09 100 +150-10%; 25 V
semiconductor device:
diode: (see note)
CR1009, 1010 48-82392B03 silicon
TLN5329A Circuit Board PL-2487-A CR1011 48-82256C16 Zener type; 8.2V
REFERENCE MOTOROLA
transistor: (see note)
SYMBOL PART NO. DESCRIPTION Q1006 48-869701 PNP; type M9701
capacitor, fixed; uF: Q1007 48-869491 NPN; type M9491
C412 8-82905G 11 0.22 *10%; 50 V Q1008 48-869642 NPN; type M9642
C415 23-82783B31 47 +20%;20V
C416 23-83214C15 4.7 £20%; 25V resistor, fixed: +10%; 1/4 W:
C417 8-82905G15 015 £10%; 100 V unless otherwise stated
C418 23-83214C20 10 £20%; 20 V R1015 6-6229 1k; 12 W
C419 8-82905G 15 .015 +10%; 100 V R1016 6-6390 180; 1 W
C420 8-82905G04 .068 +10%; 50 V R1017 6-129860 56
C421 8-82905G15 015 +5%;100 V R1018 6-131377 15
semiconductor device: non-referenced items
diode: 9-83662A01 SOCKET, transistor; Q1006
CR414 48-82256C02 Zener, 6.8 V 14-83575A01 INSULATOR, transistor
CR421, 422 48-82392B03 silicon
transistor:
Q415, 416 48-869570 NPN; type M9570
Q417 48-869571 PNP; type M9571 TKN6664A Battery Cable Kit PL-2282-0
Q418 48-869568 NPN; type M9568
Q425, 426 48-869570 NPN; type M9570 RESFYEn:BEgLCE MP?"I';(:-RNO(I).A DESCRIPTION
Q427, 428 48-869389 NPN; type M9389
Q430, 431 48-869570 NPN; type M9570 fuse, cartridge:
F1005 65-84161B01 40 A; 32V
resistor, fixed: +10%; 1/4 W: non-referenced items
R425 62096 yocss Oimerwise stated 9.84277802 FUSEHOLDER, waterproof
R426 18-83083G17  variable; 10k +20%; (BLUE) 37-107997 GROMMET, rubber
R427 6-129983 8.2k: 5% 42-10217A02 STRAP, cable; 3 req'd.
R428 6-129225 10k 65-84161B01 FUSE, cartridge, 40 A; 32 V (spare)
R429 6-129230 12k . . . R P
R430 6.128689 2.0k note: For optimum performance, diodes, transistors, and integrated circuits must
i be ordered by Motorola part numbers.
R431 6-129983 8.2k; 5%
R432 6-127800 220
R433 6-128687 6.8k
R434 6-129269 1.8k
R435, 436, 437 6-128689 2.2k
R460 6-129433 5.6k
R461 6-129226 100k
R462 6-129242 56k
R463 6-129226 100k
R464 6-129242 56k
R465 6-129433 5.6k
R466 6-129225 10k
R467 6-128903 39k
R468 6-129820 1.8k; 5%
R469 6-129433 5.6k
R470 6-129269 1.8k
R471 6-129820 1.8k; 5%
R472 6-127804 4.7k
R473 6-129820 1.8k; 5%
R476 6-129148 470k
R477 18-83083G31 variable: 250k +20%; (RED)
R480 6-127803 1.5k
R481, 482, 483  6-128902 47k
R484, 485 6-129225 10k
switch, slide:
S$1001 40-84622B06 spst






