MOTOROLA INC.

Communications
Sector

STANDARD POWER SUPPLY

MODEL TPNI1191A

TPNB138R DISTRIBUTION CIRCUIT BOARD

TPN1188A AUXILIARY REGULATOR CRASSIS

TANSI19A AUXILIARY REGULATOR
CIRCUIT 8OARD
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Figure 1. Model TPN1191A Standard Power Supply

1. DESCRIPTION
(Refer to Figure 1)

1.1 Model TPN1191A Standard Power Supply is a

high efficiency, solid state, power source for
operation of base and repeater radio stations. The
power supply consists of three main sections: trans-
former/rectifier/filter, distribution board, and aux-
iliary regulator board. Refer to Table | for the power
supply model complement.

1.2 The transformer has a primary winding, a high

current secondary winding, and a resonant secon-
dary winding. Under normal operations, the current in
the resonant winding causes the transformer core to
saturate, limiting the transformer output voltage. Recti-
fying and filtering the transformer outpul produces a
stable direct current output.

1.3 The distribution board consists of four power sup-

ply fuses and circuitry for overvoltage protection.
Transistorized circuitry senses a high dc voltage and
adds loading for voltage reduction.

1.4 The auxiliary regulator board consists of two cur-

rent limited linear series pass regulators. These
regulators are set for 9.4 V and 13.9 V. The 94 V
regulator draws power from the main ferroresonant
supply output. The 13.9 V regulator draws full-wave
rectified power directly from the ferroresonant
transformer.

1.5 The features of this power supply include short cir-

cuilt protection which is inherent in the ferroreso-
nant power transformer, and overvoltage protection.
Refer to Table 2 for performance specifications.
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Table 1. Model Complement
For TPN1191A Standard Power Supply
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2. THEORY OF OPERATION
2.1 TRN5336A STANDARD POWER SUPPLY

The TRN5336A Power Supply performs the con-
version of ac line voltage to the dc voltages required by
the radio. The supply consists of rectification, filtering,
and regulation.

2.1.1 Rectification and Filtering

The secondary voltage of transformer T601 is
rectified by CR601 and CR602. Ground connection for
the diodes is provided through the heat sink to chassis.
Output filtering is provided by the network of C602,
C603, L601, and C604.

2.1.2 Regulation

Line and load regulation is provided by the fer-
roresonant action in the secondary resonant winding of
the power transformer T601. The high voltage winding
resonates with C601, causing the secondary to saturate
and restrict the secondary output voltage.

2.2 TPN6138B DISTRIBUTION BOARD

The TPN6138B Distribution Board provides over-
current and overvoltage protection for the power sup-
ply. Refer to the functional and schematic diagrams for
circuit details. Secondary voltage fusing is provided by
F602 thru F605. Overvoltage protection is provided by a
surge protection circuit consisting of Q601 thru Q604. A
surge in excess of 18 V causes VR60! to conduct. For-
ward bias current through R602 and base-emitter junc-
tion of Q604, turns on Q604. The other transistors turn
on, and the chassis mounted R601 acts as a pull-down
load for the line voltage surge.

2.3 TRNS5119A AUXILIARY
REGULATOR BOARD

The TRNS119A Auxiliary Regulator Board pro-
vides regulated 9.4 V and 14 V for the radio. The board
circuitry consists of a reference voltage, 9.4 V and 14 V
regulators, temperature compensated overcurrent amp-
lifier, and a local control inhibit inverter.

Table 2. Performance Specifications
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* When calculating primary power requirements do not use Line Current to calculate dissipated power. Use a power meter with provisions for non-

unity Power Factor.

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE
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2.3.1 Reference Voltage

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

2.3.2 9.4V Regulator

2.3.2.1 The 9.4V regulator is a series pass type circuit

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

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

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

2.3.2.3 The circuitry described in the previous
paragraph is a negative feedback loop. It
maintains a constant output voltage for changes in load
or input voltage. The feedback loop has typically 40 dB
of gain at dc to give a load/line regulation of +0.1 V dc
maximum from no load to full load. As an example, for
an increase in load current, the regulator output voltage
would normally decrease. The reduced output voitage is
sensed at U1 A-2, which is now less positive than U1A-3,
the reference voltage. UlA-1 goes more positive and
drives Q7 into further conduction. An increase in collec-
tor current of Q7 causes increased conduction of Q6
which returns the regulated output voltage to normal. A
decrease in load current causes the opposite action.

2.3.2.4 The overcurrent protection circuitry is of the

current foldback type. As the load increases
beyond the knee, the output voltage and current
decrease simultaneously to a final short circuit current
of 0.77 amp maximum. The current is sensed across
R20. When this voltage exceeds about 0.3 volts
(representing a load current of about 2.3 amps), Q8 is
forward biased and starts to conduct. Its collector goes
positive, causing Q9 to conduct thru R23 and R25. Q9

conducting lowers the voltage at R28 (VREF). As the
voltage on U1A-3 lowers, it causes the voltage on U1A-1
to go lower, forcing Q7 and Q6 to conduct less. As a
result, the output voltage (9.4 V regulated) decreases.
As output current increases, Q8 and Q9 conduct harder
resulting in higher Q6 impedance. This action continues
until the output voltage decreases to about 6.5 V. At this
point, CR10 becomes forward biased, and the emitter
current of Q10 increases. This results in an increased
voltage across R21. This will forward bias Q8 harder.
As a result less output current can be drawn under a
short circuit condition. This is desirable because the
power dissipated in Q6 is now reduced.

2.3.3 14V Regulator

2.3.3.1 The 14 V regulator is a series pass type circuit
using PNP transistors (Q1 and Q11). A PNP
type transistor can provide voltage regulation with as lit-
tle as 0.7 V differential between collector and emitter.
This means that the input voltage can go as low as
14.7 V, and the circuitry will still maintain voltage
regulation. The voltage regulator circuitry provides out-
put voltage adjustment, correction for changes of input
voltage and load current, and overcurrent protection.

2.3.3.2 The input filter circuitry provides power to the

14 V regulator. CR1 and CR15 rectify ac to dc
(26-34 V). Resistors R47 and R48 limit the surge and
reduce the ripple current filter capacitor C1.

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

VOLTAGE ADIJUST potentiometer, R7. The
voltage from R7 goes to UIC-9 and is compared to
UIC-10, the reference voltage input. The differential
voltage appears at U1C-8. For example, if UI1C-9
becomes less positive, the output at U1C-8 becomes
more positive, causing Q2 to conduct harder. Increased
collector current at Q2 causes increased base-emitter
current at Ql and Q11. As a result Q1 and Q11 conduct
harder, with a resultant higher (more positive) regulated
output voltage at J5-2.

2.3.3.4 The circuitry described in the previous

paragraph is a negative feedback loop. It
maintains a constant output voltage for changes in load
or input voltages. The feedback loop has typically 40 dB
of gain at dc to give a load/line regulation of +0.1 V dc
maximum from no load to full load. As an example, for
an increase in load current, the regulator output voltage
would normally decrease. The reduced output voltage is
sensed at UIC-9, which is now less positive than
U1C-10, the reference voltage input. U1C-8 goes more
positive and drives Q2 into further conduction. An in-
crease in collector current of Q2 causes increased con-
duction of Q1 and Q11. The regulator output returns to
normal. A decrease in load current causes the opposite
action.

2.3.3.5 The overcurrent protection circuitry is of the
current foldback type. As the load increases
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beyond the knee, the output voltage and current
decrease simultaneously to a final short circuit current
of 0.77 ampere maximum. The current is sensed across
R10. When this voltage exceeds about 0.3 volts
(representing a load current of about 2.3 amperes), Q3
is forward biased and starts to conduct. Its collector
goes positive, causing Q4 to conduct through R13 and
R14. Q4 conducting lowers the voltage at R9 (V REF).
As the voltage on U1C-10 lowers, it causes the voltage
on U1C-8 to go lower forcing Q2, Q1, and Q11 to con-
duct less. As a result, the output voltage (14 V
regulated) decreases. As output current increases, Q3
and Q4 conduct harder, resulting in higher Q1 and Q11
impedance. This action continues until the output
voltage decreases to about 6.5 V. At this point, CRS
becomes forward biased, and the emitter current of QS5
increases. This results in an increased voltage across
R11. This will forward bias Q3 harder. As a result less
output current can be drawn under a short circuit condi-
tion. This is desirable because the power dissipated in
Q1 and Q11 is now reduced.

2.3.4 Temperature Compensated
Overcurrent Amplifier

The temperature compensated overcurrent
amplifier (U1D) compensates the knee of the 9.4 V and
14 V overcurrent detect circuits (Q3 and Q8). Compen-
sation allows operation from —30°C to + 80°C without
major degradation in available output current. Com-
pensation begins at diodes CR13 and CRI14. These
diodes are temperature sensitive, having a voltage
decrease of about 2 mV from an increase of each degree
centigrade. A temperature increase makes U1D-14 less
positive, Both Q5 and Q10 reduce collector current with
a reduction in voltage drop across R11 and R21. The
reduced bias voltage developed across these resistors
counteracts the effects of high ambient temperatures on
Q3 and Q8.

2.3.5 Local Control Inhibit Inverter

The local control inhibit inverter (U1B) is used
to turn off the 9.4 V and 14 V voltage regulators exter-
nally for local control operation. When used, jumper
JU2 is removed, and J5-5 is connected to ground
through the normally closed contacts of a switch. Open-
ing the switch contacts causes UIB-7 to go high. Both
Q4 and Q9 are driven into saturation. U1C-8 and U1A-1
are pulled low which cuts off Q6, Q1, and QI1.

3. REGULATED OUTPUT VOLTAGE
ADJUSTMENT PROCEDURE

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

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

Step 2. SetR35for9.4V +0.1V.

Step 3. SetR7for 13.9 +0.1V,

4. MAINTENANCE

4.1 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.

4.2 TEST EQUIPMENT REQUIRED

The following test equipment is necessary for effi-
cient, accurate servicing in the event that maintenance is
required.

e 3-1/2 digit DVM (Motorola Model R1001A or
equivalent).

¢ DC current meter (50 amperes)

e Load resistor (variable from 0 ohms to 15 ochms, and
capable of carrying 50 amperes).

¢ Variable voltage ac line transformer (0-130 volts).

e Oscilloscope.

® Bench service cord consisting of’

Qy. PartNe.. - Description
t _15-83183N0I " Hausing.
2 39-83145N01I . Contact
1 39-83145N02 ° ~ Comtact .~
1 30-865903 © Cord -

4.3 AUXILIARY REGULATOR
CHASSIS REMOVAL
(Refer to Figure 2)

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

Step 1. Disconnect Pl and PS5.

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

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

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

4.4 POWER SUPPLY REMOVAL
(Refer to Figures 2 thru 5)

WARNING
The power supply is unexpectedly heavy,
and balances sharply to the right. Follow
the removal instructions carefully.




MAIN CHASSIS CAPTIVE SCREWS (2 USED)

e

.

Qp%»oio-o.-.-no-

FAEPS-37B60--0
185

Figure 2. Power Supply Mounting Hardware

MOVE OUT THIS FAR

FAEPS-37859-0
W6a1)

Figure 3. Power Supply Chassis Travel Distance

FAEPS- 37861 -0
(HB351

Figure 4. Properly Gripped Chassis
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FAEPS-37862-0

1J63s)

Figure 5. Power Supply Removed From Cabinet

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

Step 2. Remove MAIN CHASSIS SCREWS and
loosen MAIN CHASSIS CAPTIVE SCREWS. Remove
the two shipping screws (Motorola Part No.
3-83498N08) and washers (Motorola Part No.
4-135873) located under the main chassis side rails.
These screws need not be replaced when re-installing the
power supply unless the station is to be shipped to
another location. Retain the screws for further shipping
needs.

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

WARNING
Do not allow chassis to slide freely
beyond front of cabinet: Cabinet rail sup-
port ends abruptly.

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

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

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

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

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




Table 3. Troubleshooting Chart

Symptom

Corrective Action

No output voltage

1) Check primary line connection to supply.
2) Check transformer secondary voltage at TB601.
3) Check power rectifiers CR601 and CR602.

No regulated output voltages

1) Check for approximately 14 volts.at J1-1. If no voltage, check fuse F603.

2) Check for approximately 6.5 volts at TP10S, 6.5 V REF. If no voltage, check CR2 and
VRI.

3) Check for grounded CR4 and CR8, REGULATOR INHIBIT lead.

4) Check for defective U1lB, .

5) Check for defective U1D.

9.4 V regulated output: OK. No 14V
regulated output.

1) Check fuses F605 and F604. *
2) Check Q3 2nd Q4. TP165 should be 6.5 volts.

3) Check UIC. - ’ .

4) Check Q2 for open circuit.’ .

5) Check Q1 and Q11 for open circuit.

6) Check VR2 for short.

7) Check for short circuit at J5-2.

14 V regulated output: OK. No 9.4V
regulated output

1) Check Q8 and Q9. TP104 should be 6.5 volts.
2) Check UtA. ’

3) Check Q7 for open circuit.

4) Check Q6 for open circuit.

5) Check VR3 for short circuit.

6) Check for short circuit at J5-6.

Regulators cannot supply full rated current
of 1.1A (output drops more than 1 volt.)

1) Check UID, Q3, Q4, Q8 and Q9.

Regulators short circuit current greater than
0.8A, and possibly input fuse blowing.

1) Overcurrent detect circuits defecﬁve.. Check U1D, Q3, Q4, Q8 and Q9.
2) Check CRS and CR10.

Regulated output voltages cannot be ad-
justedt09.4 +0.1Vand13.9 £ 0.1V.

1) Check 6.5V REF. It should be 6.5 + 0.2 volts. If not, check CR2, VR1, and VR4.
2) Check regulator feedback loop: U1A, Q7, and Q6; UIC, Q2, Q1 and Q11.
3) Check for high leakage Q2 and Q7.

High ac ripple voltage on 14 V regulated
output: greater than 10 mV at 1.5A.

1) Check filter capacitor Ct for low capacity or leakage. Ripple voltage at TP100 is greater
than 4 V peak-to-peak.
2) Check UIC for low loop gain: less than 20dB.
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parts list

TRN52994A Chassis

PL-80'3-C

REFERENCE MCTOROLA

SYMBOL PART NO. DESCRIPTION
diode: {see nole)
Q1811 48-869672 PNP: type M9672
connecior
P3 15.83498F 39 HOUSING, 3 preition (WHT)
P4 15-83498F 40 HOUSING. 3 nosition{RED}
P? 15-83498F 39 HOUSING, 3 position (WHT)
merhanical parts
3-136143 SCREW, tapping 8-32x 144" 6 used
43-63561N01 STANDOFF, twist lock. 2 used
3-136850 SCREW. tapping 8-32 x /27", 6 used
9-82973A01 SOCKET, transistor: 3 used
14-865854 INSULATOR: 3 used

26-82979N01
29-83499F01

HEAT SINK. 3 used
TERMINAL: 9 used

nate: For optimum performance, diodes. transistors and integraled circuits must
be ordered by Mcicrola part numbers.,

TRNS287A Hardware K.
TRN5298A Hardware Kit

PL-8014-0

REFERENCE MCGTOROLA

SYMBOL PART NO.

DESCRIPTION

P8.101 15-83498F 38

3134185
43.82980N01
43-82080N02
438358 1NO1
180754087

29-83499F01
1-80754097

29-83499F 01
1-80754098

29-83489F 01

mechanical parts

connecior
HOUSING, 2 position

SCREW, tapping: 6-32 x 174"
STANDOFF, 3 used TRNG297 A5 used
TRNS52984
STANDOFF, spacer. 2 used TRNS2984
STANDOFF, twist lock: 2 used
Assembly Wire and Lug includes (pio
TRM5297A)

TERMINAL: 2 used
Assembily Wire and Lug includes: {p/o
TRN5298A)

TERMINAL, 2 used
Assembly Wire and Lug includes: (plo
TRN5298A)

TERMINAL. 2 used

42-10217A02 STRAP tes
TRNSJ35A Interconnect Hardware Kit PL-8015-B
REFERENCE MOTOROLA
SYmMBOL PART NO. DESCRIPTICN
connector
P1,603 15-83498F 45 AOUSING. 9 position
resistor, lixed: = 5%; 20 W:
urnless otherwise stated
RGO 17-83389G03 15
mechanical parts
3-10943M25 SCREW. lapping, Md » 7 x 20mm; 2 used
3-8349BN04 SCREW. lapping: M4 ».7 x 7mm, 3 used
4210217402 STRAP. e, b used

29-83499F 01
29-83113NG1

TERMINAL 14 used,
TERMINAL, nght angle

29-83113N02 TERMINAL, right angle
46.84549F01 PLUG, potanzing
4-7651 WASHER, lock. #8
TRNS452A Misceltaneous Power Supply Hardware Kit PL-8269-0
REFERENCE  MOTOROLA
SYMBOL PART NO. DESCRIFTION
resistor, lixed:
R6C1 17.82177B65 10 = 10%.: 50W
nor-referanced items
1-80768D012 ASSEMBLY resislor cable; includes:
29-83113N02 TERMINAL, nghtangle: 4 used
2.10971A17 NUT, hex, M4 x 0.7mm
3-83497N05 SCREW, machine: M4 x 10mm
4.7633 WASHER, flat
4-7651 LOCKWASHER. internal, ¥8
43-82980N03 STANDOQFF, support: 4 used

CAPACITOR INSULATOR
14~83277N01 (3 USED)Y

42-35424B03
TIE WRAP

/ %-82002m00 603 k:;,m 3-8349TND

27-82801NOY HEAT SINK 42-82980M03 T ma X 0.7 SCREW
POWER SUPPLY PCBOARD 4 UysED) M4 X 0.7 X Z3MM
CHASSIS STANDOFF (4 USED)
/
42-82503N01
CAPACITOR CLAMP
3N

FAEFS—37959—-0
{RE34)

{602

CAUTION-HEAVY

A KT TOR REMGWAL

, 2—-10971A18
1M5 HEX NUT
3—83497N02

e ‘ : i —fo SCREW
3-83498N04 TBEOI  47-82903N03 28_82979N01 HEAT M5 X 0.8 X 12MM
SCREW CAPACITOR CLAMP  3_aa4agn04 SINK (3 USED) 15-B31B4NOT
4 X 0.7 X THM 2.0 1N, {2 USED) SCREW CONNECTOR
14 USED} HOUSING
M1 X 0.7 X MM A1_BI56 10
¢ USED) STAND OFF FAEPS—37860-0
{2 USED) (Po3a)

42-82003N02 9-82673A01

CAPACITOR CLAMP 43 §2903NG2
— TC-3 SOCKET
25 {N, (2 USED) PCB STANDOFF 6-32 X 1/a PHC HEX {3 USED)
14865854
INSULATOR (3 USED)
A8—BEIE72

TRANSISTOR (3 USED)
FAEPS—37361-0
10634}

Parts Locations and Lists
Motorola No. PEPS-34739-B
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STANDARD POWER SUPPLY
MODEL TPN1191A

T3 _
POWER SUPPLY —— — — — —_— e — I—
Teos HARDWARE KT |'— TPNE1388 DISTRIBUTION BOARD ‘| | TRNSHSA AUXILIARY REGULATOR BOARD |
e LN FI R e =
JUNCTION BOX 4 REGTIFIERS  GIRCUIT DETEGT XY Trioo '“,.:E,;'“ I
Ere Fo4 -
l . = 2 ‘: . REC -WHY AC2 7 . . ]
—- b 18
reor wios . re0 2 RED MAIN 3BV . [au]
A : FILTER bl F408 f
oA NET WORK + Lo 1 TEMPERATUAE COMPENBATED
2 —| ceot 10a OVERGURRENT AMPLIFIER
\_ 1 ,J, ¥ [-1°.1] — Bt L NOT USED TRiO®
CH04 bl | ]
L 80! A 6 NOT USED
14 VOLT ERROR
, ] 7 NOT USED 2:&:&1:::"1’ RE  AMPLIFIER TPIOB av DRIVE pro | pro R
= Feos WHT-RED &G4 . LOGCAL CONTROL TPIO7 14vOLT LA 9z =LA — -
< [+ ) Py * INHIBIT INVEATER aosust e .
< — ] RIS ‘ © 2 3 | 14v meouLaten
—C|E 2V AC | |/
G801
.Y}
P ) cneo? . 3 BLK-WHT GND A [ :;p . L2}
< |n voLTacE 9.4V OVER TRz L THI1
L CURRENT = 94V SERIES
. onD B BETECT GKT PASS
. 4 — 3 » neo ) s t 2.4V REGULATED
\ ps [t}
| - — -
r—— 16 RF
P/Q TRNS452A 010 | cowTmoL
. » MISCELLANEOY R34 AMPLIFIER on chassis
— 3 HARDWARE KIT e P8 | pro g8 ouER cumment 54y 1PI03
REO3 REOH
e | [
ossoa 127, w i 7 N s ON/QFF ano tav
——— Fr———————7 Loy GAN jd L ae
re0lis0 supp \“\‘""0‘ Q604 Q603 0602 0601 RE10
By NEUTRAL POWER SUPPLY =
aNCTION T emnores e ‘| HARDWARD KIT - P/0 TRNS335A
— 2 INTERCONNECT =
anw LINg L neo2 HARDWARE KIT N
wioa | | . 12 | oND t9.av)
¢ ‘ 7 1 ﬂL ,,,-/| -
—_— 7 —
[l 04
NOMIMNAL % L &C‘I’ifm EEPS -34667-8
124V AC { E
SO H2 i\
< N NeNEUTRAL
E-EARTH GivD
CaLinE
AC POWERN I
CORD KIT

Functional Block Diagram
Motorola No. EEPS-34687-8
10/31/83 -V & G



STANDARD POWER SUPPLY

MODEL TPNII9IA

AUX 13.8v
'MAIN 3.8V
GND A
GND B
N.C.

parts list

TRN3336A Standard Power Supply, and
TRING138EB Distribution Board

Schematic Diagram, Circuit Board Details,
and Paris Lists

Motorola No. PEPS-34737-C

(Sheei 1 of 2)

1714783 -V & G

SHOWN FROM COMPONENT SIDE

TPN&1388 Power Supply Qustribution Board PL-8265-Q TRN5336A Powar Supply Hardware Kit (500 W) PL-8020-8
REFERENCE MCTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacltor, fixed: capacitor, tixed:
C605 23-11018A27 22 uF = 20%: 25V CE01 8-82682N01 20uF +6%:; 330V
CB08 811017808 01uF =10%,50V C602.803 23-82681N01 84,000 uF + 75-7%.:20V
CB07 thrud11 21-11014H32 20pF = 5% 100V C604 23-B2681N02 120,000 uF + 7510%:; 20V
& S 5 diode: (see note} diode: {(see note}
X < 3 CRE03 48-11034001 siiicon CR&601.602 48-82732C09 silicon
light amliting diode: connactor, raceplacle:;
REOT D5604 48-84404E04 grean PG02 9-83360N01 temale; 6 contact
(P/0 MISCELLANEOUS fuse: coll:
HARDWARE KIT) FE02 65-139767 10 amp; 32V L8001 25-82686N01 choke, 420 uH
FB03,604,605 85-82853N01 4amp; 32V
Iranstormer:
connector, plug: TE01 25-82253N01 power. S00W; 80 Hz
2602 26-82984N06 male; 6 contact
J803 28-82984N10 male: 9 contact tarminal, board:
TB&01 31-83576K02 Zterminals
transisior: (see note) mechanical parts T
Q801 4B-B69808 NPN; type MIBO6 —
TRANSISTOR BASE DETAILS Q602 48-869568 NPN; type MI568 2-10971A17 NUT. macn!ne‘ M4 x 0.7 hex.: 4 used
Q803 48.860643 PNP; type M9643 g':ggg;:;g gg;e"\';vaﬁ;i r"""ef’ :ﬂ%ﬂ N uSed ead
F___-:I 4 . . . s ne: MG x 1 x 25mm; 4 use
@ g 8 8 aeo 48869642 NPN: 17ps M9642 3-83497NQ1 SCREW, machine: Md x 0.7 x 25mm; 4 used
rasistor, Hxed = 5%: 114 W: 3-83497N02 SCREW, terminal; M5 x 0.8 x 12mm; 6 used
Q502, 0603, Qsol unless olherwlise slated 3-83488N04 SCREW, tapping: M4 x 0.7 x 7mm; 18 used
Q604 /602 6-11009£25 100 3-8349BN0OS SCREW, tapping: M4 x 0.7 x 16mm; 2 used
SHOWN FROM 2603 51100937 330 3-83678NO2 SCREW, tapping; M3x 0.5 x Smm
LEAD END AE604 6127497 230, 2 W 4-7851 LOGKWASHER, #8 internal; 10 used
RE05 thru 808 6-11009E69 6.8% 4-83499N0Y WASHER, tnsulator, 3 used
RE0G £125C51 1.9k 4.7658 LOCKWASHER, #10 inlernal; 20 used
RE10 6-11009E35 270 5-82904N01 GROMMET:; 4 used
RE11 17.82177R08 200: 5 W 14-83277NO1 INSULATOR, lug; 3 used
14-84088N01 IMSULATCR, cap terminals; 2 used
voltage regulator: 14-84548A01 INSULATOR, washaer; 2 used
VRB0Y 43.83481E18 Zener; 18V 26-82002N01 HEAT SINK
- 29-824456 LUG, ring tongue: 2 used
machani¢al paris 29-845081 LUG, ring tongue; 2 used
298200601 TERMINAL, fuse; § used 29-82907M02 TERMINAL, ning
2-10871A16 NUT, machine: M3 x 0.5mm 29-82007N03 TERMINAL, ring: 4 used
3-83497N04 SCREW, machine 20-83113N01 TEAMINAL, right angle: 6 used
4.84180C01 WASHER, shoulder 29-83137NO1 TERMINAL, splice; 2 used
14-83820M02 INSULATOR, thermoconductive 39-B3146N01 CONTACT, socket
2910231410 LUG, lerminal; 2 used 42.85238 CLAMP, cable; 2 used
20-B2I06N01 TERMINAL, blade fuse; 8 used 4210217402 STRAP, lie; .081 x 3.62; 16 used
1584576 NO1 HOUSING, fuse clip; 4 used 42-35424B03 STRAP, lle: 094 x 14: J used
42-82903N01 CLAMP, cap; 2"
42-82903M02 CLAMP. cap: 2 1/2"; 2 used
42-82903N03 CLAMP, cap: 3"
43-82980N03 STANDOFF; 4 useg
29824154 TERMINAL, ring non-insulated: 4 used
20-82907ND1 TEAMINAL, ring: 18-22GA; 2 used
-4 note: For optimum performance, diodes, transistors, and Integrated crcuils must
§ he orderad by Motorola part numbers.

COMPONENT SIDE BD-CEPS-35439-C
SCLDER SIDE BO-CEPS-35440-0
QL-CEPS-35441-0



(PN VIEW!]

DEPS-35379-0

STANDARD POWER SUPPLY
MODEL TPN1191A

| Teo! TRNS336A POWER SUPPLY | TPN6138B DISTRIBUTION BOARD I
-B-E!—((———--)
| Ce01 A= I
J6i0 o 20
e RED . by
o :ﬂ: Pe 1880z P602] J602 J8O3
€ARTH GND | 2 [SRW-TEL YE Jac
NEUTRAL | 1 [-] ORG 2 Feo4 NOT USED
4 F
RED a _feos MAIN 13.8v
aA Fg02
I - w601 ] RED 4 AV AUX 13,8v
RED RED === +
2 T + w20UR 4 og @
I BLK b roTgsoz| A cE02 20,0 To PA
64,000 -
Ltceos @ s0s
I LY . ORG 1 :}, NOT USED
' YEL NC—— NOT USED
| HEAT SINK _ _,_‘ NG— NOT USED
NG: NOT YSED
| CRECIE KcReo2 | | aRY
l | _k 1| _'H s GNC A NOTES:
I BLK [ GND B 1. Unless otherwise indicated: resistor values are in ohms; capacitor values are in
/L microfarads; and inducior values ara in millihenrigs.
77
| 2. Voltages measured with DVM, with 1 megohm or greater input resistance.
h
3. Circuit conditions: load current = 2A, @ 120 V AC (line in).
[ —_— 15,540 (5.54v » RE04 @ ( )
RE08 o 4. R601is mounted on power supply chassis.
a.8K NOTE 4
641 €606
CONNECTOR DETAILS 200 joneos B
4810 J60Z LATCH Js03 | P i =38or e Rece
N_E_L e T~ 20PF
o e Jase || e
15.63v 3 .
AC POWER aca [ ] - MAW 3.8V ov T
RECEFTACLE 5.6v RE06 25:5 5.6V DS604
LBIN VIEW) man3ev] m ] GND A . e ie— GD(\GREEN)
: LY
AUX13.8v | | N GNDB REQOS - RED4 ov %6905263
GND & - ™ F 8 6.8K 1P v
GNDB | 6 I | ]
Qe04 ce0B . a
a | [roruse I * _47)M3642 e Q601 [o¥
- i % 200F M9806
20FF
R R&10 | €609
s I e o Reo? 270 7 zopF |9V
DISTRIBUTICN BOARD I

TRN5336A Standard Power Supply, and
TRNG6138B Distribution Board

Schematic Diagram, Circuit Board Details,
and Parts Lists

Motoroia No. PEPS-34737-C

{Sheet 2 of 2)
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STANDARD POWER SUPPLY




STANDARD POWER SUPPLY

MODEL TPNIISIA

w
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o
> ot
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o 5 @ >
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z = a w
< © z s =
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ALARM

AC 1

AC 2

GND A

VOLTAGE PROTECT

TRNSI19A Auxiliary Regulator Board
Schematic Diagram, Circuit Board Detalf,
and Parts List

Motorola No. PEPS-38130-0

{Sheet 1 of 2}

10/31/83 -V & G

SHOWN FROM COMPONENT SIDE

GND
9.4V

SOLDER SIDE
COMPONENT SIDE

AL
GND

80 DEPS-34349-a
BD DEPS-34350-4
QL DEPS-34351-24

parts list

TRNS1T19A Auxihary Reguiator Board PL-7945-0
REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION

capacitor. fixed: uF:
unless otherwise staled

C1 2382394419 3600 + 150-10%; 40 ¥

C2.3 2111015813 .001 < 10% 100V

C4a 23-84BB5F 15 330 + 10-50%; 25 v

Chthry B 2111015813 001 = 10%, 100 v

c9 273-84665F 15 330 + 10-50%. 25

c10 <3-11015B13 001 £ 10%: 100 v

(SRR I 3 21-82428B21 0% +10-30%; 100V

C13. 14 23-84538G02 47 =20% 20V

C15. 16 2111015813 001 = 100 100V

Ci7 21-11022G239 24 pF = 5™ 50V

C18 19 21115813 001 + 0% 100V

G20 21-11022G23% 24pF = 5% 50V

c2y 22 2111015813 001 = 10%; 100V
diode:(sae note)

CRi 48-82525G13 sihicon

CRZ thru 12 48-83654H01 siicon

CR13,14 A8-82392812 silicon

CR15 48-82525G13 silicon

CR16 48-82525G19 silicon
connactor, recaplacle:

i 20-82964N12 mate: g-contact

J2 9-83497F08 femalg, 5-contacl

Jz 28-82984N02 malg; 3-contact

Ja 28-82984N03 male; 3-contact

45 1-80754D88 Assembly connector, consists of:

15.84953L01 Housing, recepiacle; §-positon
39-82877N01 Contact, receplacle; § used

J6 28-82984N01 male; 2-contact

J7 28.82984N02 male, 3-contac!
jumpaer:

Juz 611008823 "0 ohmg
coll, rt:

L1 24-33961B01 choke
transistor (see note)

a2 48-869633 NPN: type M$833

Q3 48-869843 PNP; type MI643

Q4,5 45-869642 NEN; ypa M3642

Q7 45-869633 NPN: type M9B33

Qs 4B-869643 PNP; typ MO843

02,10 48-869642 NPN; type MG842
rasistor, tixed: = 5%:; 1/4 W:
unless otharwise stated

Ri 6-11009A49 1k

R2 17-82177B16 100 = 10%;5W

R3 &11009A57 2.2%

A4 11009403 12

A5 611009499 120k

jals] 611009459 2.7k

R7 18-83083G 14 var. 1k

R8 811009458 2.4k

R% 6-11009A69 §.8k

Ri0 17-8§2036G24 0132w

Ry 6-84444A017 332 1% 11BW

12 B6-11009A25 100

R13 811009473 10k

R1a &11009A57 2.2k

R15 610621081 7B +1%;1/8W

R17 6-10621C79 75K 1% BW

R18 6-11009A61 3.3k

R18 6-11008A73 10k

R20 17-82036G24 013:2W

R21 684444401 332 «1%; 1/BW

R22 &11009A25 100

A23, 24 611009473 10k

R25 &-11009A57 2.2k

R26 6-10621C81 TBT = 1%; 11BW

R27 6-10621C78 7.5k = 1%;18'W

R28 611009489 6.8k

R29 6-11009A99 120K

R20 6-11008A57 2.2k

R31 6-11005A61 3.3k

R32 17.82177B16 00 = 10%; 5 W

R33 & 11009433 220

R34 &11009A853 1 5%

R35 18-83083G 14 var, 1k

R36 ¢-11008A83 3.9k

R37,38 6-11009A89 A7k

R39 611009A53 1.5k

R40 6-11009A38 390

R41 6-84444408 243k = 1%

R42 610621005 13.7k =z 1%, 1/8W

R43 44 6-11008A73 10k

145, 46 17-82177864 2.6, 10w

R47, 48 17-82177812 0.7 +10%;5W

REFERENGCE MOTOROLA
SYMBOL PART NO. DESCRIPTION

integrated circuit: (sea note)

Ui 51-83829M0OR quad opamp
voltage regulalor {see nole}
VR 48-82256C61 Zener, 58V
vAz 48-82256C63 Zenai, 17V
VR3 48-82256C13 Zener, 14V
VR4 48-82256C 1 Zener, 10V
note: For oplimum performance, dhoges, trans:stors and inlegrated circuils mus!

be ordered by Motorola part numbers.



STANDARD POWER SUPPLY
MODEL TPN1191A

[—— INPUT FILTER CKT ————

GMD AJi-B € — 14V SERIES P.QSS_l
CR'6 Lo PIO TRN 52994
VOL;I";C;‘ENI:‘IOYEC? FIE- " .00t I'_ T HEAT Sikk i
R — raa T $too 'e" 14V OVERCURRENT Qi | (S e~ e T T s tansl - T
A ,—J—-— FI J1od #/0 TRNS51204
ACZ 41-T € cRi Ras RO DETECT €kT ™1 Ras JE'F}'l orv M3I672 }93-: s33 (13.90VIAT 15aNMax [ PSL wn REVERTING BATTERY CONTROL BOARD
N cris | 7 26-34v 0.3 - 2.6 | | 1 ? ¢ - |
RED
AT U6 ] v Ac3 —1 J— ! T |
L — o T OO <ca vR2 A |—|—" av
iz r va2 Tar 330 1Ty MAIN |
OVER VOLTAGE 43 & TEMPERATURE COMPENSATED ko i o0 | p3e 2 + | B0 koo RIS o aioe 1
[—— OVERCURRENT ———— ©0.9v Tz 003 Qi1 ) = COLLECTOR
AMPLIFIER Rag Jripry  MIETZ I 13 T3 001 [ |
OVER VOLTAGE 12°2 44— R4z o1 ?‘39543 [ 28 | o
ALARM g o9 Ay Rt
¥ CRE GV NORMAL 1K P&
fd i3 OPERATION P7-2
L 24k oM o a2
= - uf 7 INSTANDARD SUPPLY
v REr "43 re|, e B)rr.zv} . 555 JUMPER 15 INSERTED
oK [+1] s 75K NOTE 6
thavs M9642 1 14V ERROR
AC FAIL J1-2 cRiz L T AMPLIFIER — 1
CRi4 TPIGE
LOCAL ~ CONTROL - — ?@AEMF‘\TVIE)II%?_I RS * » J%-2 14V REGULATED OUTPUT
AC FAIL 4278 f—e— INHIBIT INVERTER noK
XCRIZ RE erF ]|
OVERCURRENT AMPLIFIER Farx ) it
A9
- TRIOT v 6.8k Kl — 18V DRIVER —
TPI0B 10K VOLTAGE RT 3 OUTPUT LOADED Q2
ADJUST 1k 6.5V | [ R3  (23y) CR3 fr.ev) 2\ M983E
ON/OFF 55 & RIS o o (26V) 2.2K hl \ v/ qureyr LodoED
v 04 resvl | LOADED ri8 . O oA
R L 33K ——4—— @ TR0
U = M9642 2.4K ¢20 TR
22k [.001 24PF = -001 R2
100
4 = b 1
-»
- A
REGUL ATOR yz-1 - [———> J3-1 GND {14V}
L
GND I3 —p- L _I_ > J, ¥ J5-4 GND (9.4V)
= (~— 9.4V SERIES PASS—
o v2s T oon o0z Fone PiO TRMS299A
L ] HEAT
9.4v OVERCURRENT | ae | TR
A [ 2o DETECT CKT 43 ez agT2 (—
MAINI3EY 0150 e I L (9.40V) AT 1,54 Max
043 T o > J5-6 9.4V REGULATED
g | OUTPUT
L ca L
| ory I T.c01 "2.“?
R22
MAIN 13,8V J2-5 st — REFERENCE VOLTAGE — [ Lo & VRS
- 100 . —=C8 T30 14v
RAD ACS 228 fi3 00
190 o3V §§‘2 501 Q8 ni4-2
267 (7 M9643 + I
g TRIDE R24 W ov
VR4
b Fa9 0K  ORT
= FreavaLr @ t7.2v) CRIO R27
Rz _Los L cir Qio . NOTES:
1 oot 2apF M9642 R26 oo 9.4V ERROR '
a{:a; 7870 w34 r— AMPLIFIER ——— 1. Unless otherwise indicated: resistor values are in ohms; capacitor values are in
1~ L L 45K microfarads; and inductor values are in millihenries.
= = R29
’fo” OVERCURRENT SAMPLING 120K iz 2. Integrated circuits on this board are silicon monolithic.
L¢
NETWORK It
'_—AMTiLquﬂER /] 94 VOLTAGE ot — 9.4V DRIVER — 3. ICtypes and connections for this board are as follows:
il .
Rr3s L ADJUST (6.5v12 o7
1K 1 RY CRg 2.3
(6.5v) 3| " 22K 1 (23V) > M9833 Refarence Designation vce Gnd MIgrs Description
( ' - / (3.3v LOR0OED) 2.9v}
09 GUTRUT 71.73V) OUTPUT LOADED TO 154 U1 4 11 Op-Amp
M2642 n36 R28 LOADED 19
b 39K 68K R34 1€ @ TPi12
22k ==~g§‘2 = - 33K Nele ] fgg 4. Remove JU2 when on/off switch {in local control models)is used.
1 = iligry Regulator Board
1 = v REF 1 EEPS- 38396-0 5. DCvoltages are nominal. Full rated load. ( ) Other - no load voltages. TRNS]I?A Aux ary . & t ,
i Schematic Diagram, Circuit Board Detail,
. F ’ i j : ;
8 ar non-battery supply {standard supply) insert connector jumper. ﬂ‘ﬂ‘d Parts List

Motorola No. PEPS-38130-0
{Sheet 2 0of 2)
. 10/31/83 -V & G
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STANDARD POWER SUPPLY

MODEL TPNI1191A

PO TRNE2SSA PR PUHERI_(
EXCITER CABLE

JUNCTION BOX

TPN1191A Standard Power Supply
Cable Interconnect Wiring Diagram

Motorola No. DEPS-34365-A

10/31183 -V & G

TANSZO9A CHASBIS KIT

PO P
L
3
TO BACKPLANE
INTERCONNECT

HEAT SINK HEAT $INK HEAT SINK
| e T S I A
| aH P! Q1 Loy Q6 !
TBEO! | i o |
re0 el Ll |14 vl —44d
@ To POWER )
oLk ol= AMPLIFIER
x [ 3| = = Z|
P AAROWARE. B g 3 2 K gy 3
INTERCONNECT ~
TPN61386 by Y w i
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s FalL| & .BLY 2 lacraiL TRNS5119A AUXILIARY
TRBO! P02 [J602 oNp 8l 4 BLK I REGULATOR BOARD
oRG
' GND
REM EQ| 7 NEC NG 4
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SUPPLY HARDWARE 2 OVER VOLTAGE ALARM| o L 5 |OVER VOLTAGE ALARM 14v
RED 3 acy 9 WHT-RED
KIT 6 lact
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SAY s GhD a| 3 BLK-WHT oA 2 ON/OFF
ALK . v 8 e [ AV
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Ty
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2 |meLar v 3 z g z
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MAIN WIRING HARNESS
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