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- SORENSEN ONE-YEAR WARRANTY

Sorensen, a division of Elgar Electronics Corporation, warrants its products to be free from defects in
material and workmanship. This warranty is effective for one year from the date of shipment of the product to
the original purchaser. Liability of Sorensen under this warranty shall exist provided that:

* the Buyer exposes the product to normal use and service and provides normal maintenance on the
- product;

«  Sorensen is promptly notified of defects by the Buyer and that notification occurs within the warranty period;

*  the Buyer receives a Return Material Authorization (RMA) number from Sorensen’s Repair Department
prior to the return of the product to Sorensen for repair, phone 800-458-4258;

> the Buyer returns the defective product in the original, or equivalent, shipping container;

+ if, upon examinaﬁon of such product by Sorensen it is disclosed that, in fact, a defect in materials and/or
workmanship does exist, that the defect in the product was not caused by improper conditions, misuse,
or negligence; and,

« that Sorensen QA seal and nameplates have not been altered or removed and the equipment has not been
repaired or modified by anyone other than Sorensen authorized personnel.

This warranty is exclusive and in lieu of all other warranties, expressed or implied, including, but not limited
to, implied warranties of merchantability and fitness of the product to a particular purpose. Sorensen, its
agents, or representatives shall in no circumstance be liable for any direct, indirect, special, penal, or
consequential loss or damage of any nature resulting from the malfunction of the product. Remedies under
this warranty are expressly limited to repair or replacement of the product.

CONDITIONS OF WARRANTY

* Toreturn a defective product, contact a Sorensen representative or the Sorensen factory for an RMA
number. Unauthorized returns will not be accepted and will be returned at the shipper's expense.

*  For Sorensen products found to be defective within thirty days of receipt by the original purchaser,
Sorensen will absorb all ground freight charges for the repair. Products found defective within the warranty
period, but beyond the initial thirty-day period, should be returned prepaid to Sorensen for repair. Sorensen
will repair the unit and return it by ground freight pre-paid.

* Normal warranty service is performed at Sorensen during the weekday hours of 7:30 am to 4:30 pm Pacific
time. Warranty repair work requested to be accomplished outside of normal working hours will be subject to
Sorensen non-warranty service rates.

*  Warranty field service is available on an emergency basis. Travel expenses (travel time, per diem expense,
and related air fare) are the responsibility of the Buyer. A Buyer purchase order is required by Sorensen
prior to scheduling.

*  Areturned product found, upon inspection by Scrensen, to be in specification is subject to an inspection fee
and applicable freight charges.

*  Equipment purchased in the United States carries only a United States warranty for which repair must be
accomplished at the Sorensen factory.

Committed to Quality...Striving for Excellence
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1.1 PURPOSE

This manual contains operation and maintenance
instructions for the STM series of high effi-
ciency modular dc power supplies, manufactured
by the Sorensen Company, Manchester, New Hamp-
shire. The STM models included in this manual
are similar in electrical design and physical
appearance. They are grouped into two module
sizes; III and IIIA, differing only in size
and in power output ratings. (Refer to Table
1-1, Unit Specifications.)

1.2 GENERAL DESCRIPTION

The -STM series provides a variety of highly
regulated dc outputs and is designed for oper-
ation on 115 Vac or 150 Vdc. The line also
offers exceptionally high efficiency and fast
recovery times as well as characteristically
Tow output impedances.

The supplies are designed for mounting in any
of three attitudes; end, bottom or side. Four

INTRODUCTION

tapped mounting holes are provided on each side.

Section 2 provides necessary installation data.

1.3 FUNCTIONAL DESCRIPTION

Operational features of the STM series power
supplies include remote sensing (regulating),
remote programming, overload and short-circuit
protection by automatic current-limiting, and
over-voltage protection through an integral
electronic crowbar shorting circuit.

Remote Sensing

For applications where variation in the load-
lead voltage drop may adversely affect load
regulation, remote sensing may be used to es-
tablish the regulating point at the load rather
than at the output terminals.

1.3.1
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1.3.2 Remote Programming

The STM series power supply outputs may be al-
tered from a remote location by either the re-
sistance or the voltage programming methods.

For resistance programming, a calculated value
of resistance at the ratio of 1000 ohms/volt is
inserted in the programming network. For volt-
age programming, a value of voltage at the ratio
of 1:1 is inserted.

1.3.3 Series Qperation

For applications requiring output voltages higher
than a single unit can provide, STM units may be
connected in series to a maximum total of 200 Vdc.
Regulation in serijes operation is the sum of the
regulations of all units.

1.3.4 Parallel Operation

Consult factory for requirements.

1.3.5 Over-Current Protection

In the event of an excessive current condition,
such as a short-circuit, a current-limit circuit
acts to reduce the unit output voltage. This
circuit is factory-set to at least 110% of the
unit rated output current at 400C (+1040F).

1.3.6 Qver-Voltage Protection (OVP)

In the event of an over-voltage condition on the
output, such as a failure in the power supply or
an externally induced condition, an over-voltage
electronic crowbar is actuated by an integral OVP
sensing circuit. The crowbar acts to quickly re-
duce the output voltage to zero and to disable
the input dc circuit.

1.4 ACCESSORIES

Several universal rack-mount adaptors are avail-
for the STM series. For specific information on
these adaptors, contact your service representa-
tive, or the factory.



Table 1-1A Common Specifications

Input Rating:

AC: 105-132 volts, 50-440 Hz, single phase
DC: 127-173 Vdc

Maximum Input Current:
Nominal Input Module III Module IIIA
Voltage Amperes Amperes
115 Vac 4.0 5.5
150 Vdc 1.9 3.2
Recommended Fuse, @
Nominal Input Voltage: 6 8
Output Ratings: *Note:
N Specifications valid at
Efficiency To 75% 50/60Hz. At higher in-

Voltage Regulation
Ripple, RMS

Ripple, P-P

Temp. Coefficient
Turn-ON/OFF overshoot
Transient Response
Remote Programming
Output Impedance:

0.05% (combined 1ine and 1oad)

put frequencies, ripple
10mV maximum (typically 5SmV)* ? 24

may be greater.

50 mV maximum (typically 30 mv)
0.01% per OC
None (output voltage)
1.0 millisecond for half-load change/return to 1% band
1000 ohms per volt (resistance)/1V:1V (signal)
Typically less than

0.005 ohm @ 10 kHz

0.01 ohm @ 50 kHz

0.0715 ohm @ 100 kHz

0.02 ohm @ 500 kHz

Current Limit:

Automatic, internally adjustable to 40% to 125% of 40°C full load current.
sult factory for requirements greater than 125%.) Factory-set to approx-
imately 110% of rated (40°C) current. See individual unit specification.

{Con-

Over-voltage {OVP)
Limit:

Automatic, adjustable crowbar action, self-contained. Factory-set at 1V or 10%
of nominal output voltage. (See unit specifications.)

Reset reguires cycling input power. (Allow 30 seconds for discharge of input

capacitors.)

OVP action is delayed (typically) by approximately 100 microseconds to avoid
nuisance tripping.

Resolution of OVP adjust 0.1% of output voltage rating (typical).
OVP stability 2% of voltage trip setting for all conditions (typical).

EMI (RFI):

Designed to meet most portions of MIL-STD-461A.

Stability:

After one hour warm-up, 0.05% for 24 hours with all external effects held constant.

Resolution:

0.05% of output voltage maximum. (See individual unit specifications.)

Parallel Operation:

Consult factory for Application Note PAN-STM-1

Series Operation:

To 200 Ydc maximum.

Remote Sensing:

The voltage drop per load lead is constrained only by the maximum rated unit out-
put voltage, (For example, 5-volt nominal STM supplies have an Eo maximum of 6.0
volts. Thus, operating at an output of 5 volts allows a total of 1 volt total lead
drop, or 0.5 volt per load Iead.g

Ambient Rating:

0 to 710C/32 to 1600F. (See current ratings in unit specifications.)

Cooling: Natural convection.

Dimensions (inches) -

(mm) Module II1I Module IIIA
Wich 5-1/8 (130) 5-1/8 (130)
Height 3-5/16 (84) 3-5/16 (84)
Depth 9-1/2 (241) 14 (356)

Weight {1bs) - {kg): 6-1/2 (3) 9 (4)

Volume (cu. in.)-{cu.m): 160 {2.62) 238 (3.9)

Input-Output Connections:l A1l connections are made to a 7-terminal barrier strip using #5-40 screws.
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Table 1-1B Unit Specifications Module III

Model No. 3.5-24 | 5-24 9-12 {12-12 15-10 1 18-10 | 24-8.5 | 28-7 36-4 48-4
Output Ratings (dc):
Nominal Voltage (V) 3.5 5.0 9.0 |12.C 15.0 |18.0 24.0 28.0 36.0 48.0
Voltage Range (V) 3.0-4,514.5-6.0|6-10 §9.5-13.5]13-17 { 16-20 | 19-25 | 24-30 | 29-43 | 42-56
Regulation ?mV) 1.75 2.5 4.5 |6.0 7.5 9.0 12.0 14.0 18.0 24.0
Current (A);
@ 409C 24.0 24.0 12.0 §12.0 10.0 |10.0 8.5 7.0 4.0 4.0
@ 500C 19.4 19.4 9.7 1}9.7 8.1 8.1 6.8 5.6 3.2 3.2
@ 600C 14.9 14.9 7.5 7.5 6.2 6.2 5.3 4.3 2.5 2.5
@ 719 9.6 9.6 4.8 14.8 4.0 4.0 3.4 2.8 1.6 1.6
Current Limit (Adc)
Factory set to; 26.4 26.4 13.2 ]113.2 11.0 { 11.0 9.3 7.7 4.4 4.4
Over-voltage Limit (Vdc)
Factory set to; 4.5 6.0 10.0 13,2 16.3 |19.8 26.4 30.8 39.6 52.8
Input Ratings (Typ.) ’
Efficiency ?%) 60 64 66 70 68 72 73 73 71 75
Output Adjust Resolution
(mv) 2.25 3.0 5.0 }6.75 8.5 10.0 12.5 15.0 21.5 28.0
Table 1-1C Unit Specifications Module IIIA
Model No. 3.5-36 | 5-36 9-20 12720 15-15 §18-15 | 24-13 | 28-11 36-6 48-6
Output Ratings (dc):
Nominal Voltage (V) 3.5 5.0 9.0 [12.0 15.0 {18.0 24.0 28.0 36.0 48.0
Voltage Range (V) 3.0-4.514.5-6.0| 6-10 [9.5-13.5] 13-17 | 16-20 | 19-25 | 24-30 | 29-43 | 42-56
Regulation ?mV) 1.75 2.5 4.5 16.0 7.5 9.0 12.0 14.0 18.0 24.0
Current (A); ,
@ 400C 36.0 36.0 20.0 {20.0 15.0 |15.0 13.0 11.0 6.0 6.0
@ 500C 29.1 29.1 16.2 {16.2 12.1 12.1 10.5 8.9 4.8 4.8
@ 600C 22.3 22.3 12.4 |12.4 9.3 9.3 8.0 6.8 3.7 3.7
@ 710C 14.4 14.4 8.0 }8.0 6.0 6.0 5.2 4.4 2.4 2.4
Current Limit (Adc)
Factory set to; 39.6 39.6 22.0 |22.0 16.5 | 16.5 14.3 12.1 6.6 6.6
Over-voltage Limit (Vdc)
Factory set to; 4.5 6.0 10.0 13.2 16.3 [19.8 26.4 30.8 39.6 52.8
Input Ratings (Typ.)
Efficiency (%) 60 64 66 70 68 72 73 73 71 75
Outgut Adjust Resolution , : '
(mv 2.25 3.0 5.0 ]6.25 8.5 10.0 12.5 15.0 21.5 28.0




2 INSTALLATION

2.1 GENERAL

After unpacking, general inspection and prelimi-
nary check-cut procedures should be performed to
assure that the unit is in proper working order.
If it is determined that the unit has been dam-
aged, the carrier should be notified immediately.
Repair problems may be directed to the nearest
Sorensen representative, or to the Service De-
partment, Sorensen Company, Manchester New Hamp-
shire.

2.2 INSPECTION

Check for damage incurred during shipment as foi-
Tows: :

1. Inspect enclosures for dents, chips
* and other obvious signs of damage.

2. Check condition of external terminal
board. Make certain that all termi-
nal screws are in place and that
links are fitted over the barrier
strips between terminals 1 and 2,
and between 3 and 4.

3. Inspect fuse holders for evidence
of damage.

4. If internal damage is suspected.

a. Remove all flat-head retain-
ing screws from around the
perimeters of the case assem-
bly.

NOTE

For Module IIIA units, it is only necessary
to remove the top (and one side) of the cas-
ing.

b. Remove the round-head screws
from the rear panel and re-
move the case.

c. Inspect the components and
printed circuit board (PCB)
for damage.

5. Check that the power transistors
are firmly plugged into their
sockets. These are readily re-
movable for servicing.

2.3 INPUT CONNECTIONS

STM units are shipped ready for use with either
115 Vac or 150 Vdc.

NOTE

For either connection, fuse F1 is in se-
ries with the inmput line connected to TBI
pin 7. Maximum circuit protection is pro-
vided when the high side of the input line
(the black wire in standard ac connections)
is comnected to this pin.

2.4 ELECTRICAL CHECK

AAAAAA

VAAAANS

. CAUTION |

Before applying power to the wnit, it is
important that input/output isolation be
checked. This may be done using a VOM

set to the x 10 K scale. Assure maximum
resistance from input at TB1-6 and -7 to
case (ground), and output at TB2-1 to case.
It is recommended that this measurement be
performed each time the unit case ie re-
moved and replaced.

To perform an initial electrical check, proceed
as follows:

1. Make certain that unit is located
in an area where free passage of
air is unrestricted. Connect in-
put Teads to terminals TB1-6 and
-7 (IN). Use terminal 5 (GRD) for
input system ground.

2, Connect a dc voltmeter across term-
inals TP1-1 and -4 (OUTPUT SENSING).
Select a voltage range compatible
with rated output.

3. Apply nominal rated input power.

4. Rotate output adjust sufficiently
to swing the dc voltmeter from mi-
nimum rated voltage to nominal out-
put voltage per Table 1-1. (Ad-
justment to 1 volt or 10% higher
gsgn)nomina{ output will trip the

5. Set output voltage at its nominal
value and remove input power.

2.5 MOUNTING

STM units may be mounted in a variety of positions

and Tocations, including rack mounting.
NOTE

Specific data for rack mounts is avail-



able at the factory. Figure 3-1-i3 an
overall outline drawing of the STM mod-
ules.
1. Cantilever-type mounting: From a
vertical panel or wall (where ver-
tical airflow 1s unrestricted):.

a. End mounting ~ Use knockout
per Figure 2-2. This knock=
out clears the terminal block
and fuses.

b, $ide or bottom mounting - No

knockout s required, Use the

four mounting holes shown in

Figure 2-2,

2. Flat Mounting: On a horizontal
surface (no vertical airflow);

a. End mounting: Not recommended.

b. Side mounting: Module III units;
use knockout per Figure 2-2. Mod-
ule IIIA units; mount directly with
no knockout required.

c. Bottom mounting: Use knockout per

Figure 2-2,
NOTES

a. Vertical mounting per pavagrophs
1.a and 1.b preceding are preferred
since maximum airflow is assured.

Mounting serews should be No. 8-32
and just long emough to penetrate
1/¢ inch into the STM unit and
through the mounting surface with
lock/flat washers used.

During Installation, 1f two or more supplles are to be rack-mounted or otherwise stacked,

Figure 2-1
Outline Drawing, STM Modules III and IIIA

2-

2

the operating ambient of the upper units wll| be affected (not to exceed 71°C/160°F). Out-
put current must be derated according to specifications for amblents above 40°C/104°F,
typically measured midway between ad jacent surfaces.
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3 OPERATION

3.1 GENERAL

This section contains instructions on how to adapt
the unit to, and operate it in, a number of varied

~ applications. These include remote sensing, re-
mote programming, and series operation.

§ CAUTION |

1. The sensing and power circuits form
a closed loop. Opening this loop,

- either by removing a terminal board
link or disconnecting a sensing or
programming lead will result in a
high wnit output and will cause the
OVP erowbar to operate.

3.2 CONTROLS

STM units are equipped with two controls; the
output adjust and the OVP adjust potentiometers.
The output adjust control R26 is used to vary the
output voltage while the OVP adjust control R14
is used to vary the OVP trip point. Both are
factory-set to nominal values {see Table 1-1).

3.3
3.3.1

PRE-OPERATION CONSIDERATIONS
Current Limiting Setting

The current-limiting point is factory-set to ap-
proximately 110% of rated 40°C current® This

Timit will vary inversely with input Tine changes.
For ambients beyond 40°C, rated output current is
derated per Table 1-1, and the limit setting should
be reset accordingly. To avoid current Timiting
due to line and/or temperature variations, unit
operating current should be 15% of rated current
below the 1imit setting.

3.3.2 Current Limit Reset

To reset the current limit proceed as follows:

1. Rotate 1imit adjust control R52 on
A100 printed circuit board (PCB)
fully clockwise (CW).

. Connect a voltmeter across output
terminals TB1-1 and -4. Apply no-
minal input power and adjust out-
put voltage control (R26) for the
unit's rated nominal value.

. Remove input power and connect an
ammeter and variable load resistor

"Consult factory to set current limit beyond 125%
of maximum rated output.

in series across the output term-
inals.

. Reapply input power and adjust load
so that the test ammeter indicates
current 1imit determined in paragraph
3.3.1. '

Rotate R52 on the AT00 PCB slowly
counterclockwise {CCW) until both
output voltage and current begin to
drop.

. Remove input power, disconnect test
instruments and load: Replace top
cover, :

3.3.3 Over-Voltage Trip Point

The OVP trip point is factory set to 1V or 10%
(whichever is. greater) higher than the rated no--
minal output voltage (Table 1-1). However, if

the output voltage will be operated near its ma-
ximum rating, it may be desired to raise the trip
point. For nuisance-free OVP, the trip point
should be maintained at least 1V or 10% (whichever
is’ greater) above the operating voltage. For
example, a 5V model operating at 5.5V should use

a 6.5V trip setting.

3.3.4 OVP Irip Point Reset
To reset the OVP, proceed as follows:

1. Rotate OVP control (R14) on panel
fully CW.

- Rotate output cantrol (R26) on panel
until the output voltage is equal to
the desired trip point.

- Rotate OVP control R14 sTowly CCW
until the output voltage suddenly
drops to zero. This indicates OVP
has triggered the crowbar.

Remove the input power. Rotate out-
put control CCW. Allow approximately
5 seconds for unit to discharge.

- Apply input power. Reset output un-
ti1 desired operating voltage is ob-
tained.

NOoTE

the OVP circuit includes a time-delay net-
work such that the over-voltage (0OV) con-
dition must exist for approximately 100
microseconds before the OVP fires. This
“delay prevents short-duration OV pulses
from triggering the erowbar.



3.3.5 Reset After OVP Fires

If the OVP fires, proceed'to reset the circuit as
follows:

1. Remove input power and disconnect .
load (in case OV condition is ex-
ternally induced). ‘Allow approxi-
mately 5 seconds for unit to dis-
charge.

2. Rotate output adjust R26 fully CCW
“(minimum vo1tageg.

3. Apply input power and raise output
voltage to desired value.

NOTE

If the OVP.again trips, internal failure is
indicated, or the output is get too close to
operating voltage (see 3.3.4 preceding).

3.4 LOCAL SENSING

The unit is shipped ready for use in-the local-
sensing mode. In this mode, regulation is at the
output terminals, not at the load. If variations
in load-Tine voltage drops are expected to be
prohibitive, refer to paragraph 3.5, remote sen-
sing.

To operate the unit, proceed as follows:

1. Connect a voltmeter across output
?e?se terminals TB1-1 (+) and TB1-4

2. Attach the input leads to terminals
T81-6 and -7. Use terminal 5 (GND)
to ground input system.

3. Apply nominal input power.

4. Rotate output adjust until desired
output voltage is indicated on
voltmeter,

5. Remove input power, disconnect volt-~
meter and connect load leads to term-~
inals TB2-1 and -2. Do not remove or
loosen any of the interconnecting
Tinks. Apply nominal input. Unit
?upplies highly regulated power to

oad. :

WARNING

Do -not touch enclosure while unit is operat-
ing under load. Surface temperature is com-
paratively high. If unit must be handled
immediately after operation, wear heat-resis-
tant gloves,
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3.5 . REMOTE SENSING

If it is desirable to sense (regulate) unit out-
put at the load rather than at output terminals,
remove the links between terminals TB1-1 and -2,
and TB1-3 and -4, Run a sensing lead from term-
inal TB1-1 to the positive side of load; connect
the other lead from terminal TB1-4 to the negative
side of Toad (see Figure 3-1). Sensing leads
should be fabricated using a shielded, twisted
pair of wires. Set unit in operation per para-

graph 3.4. Do not exceed maximum rated output.
TB | TB2
o ' @
L DR
@ Sensing °
A
@\ Leads o @-
‘1.1 "
J‘UF l
Oan ®
o
*Prevents voltage surge
® if sense leads are suddenly
i POWER opened. Connect at term-
‘ inal strip.
INPUT ——
O———.
Figure 3-1

- Remote Sensing Connections

3.6 REMOTE PROGRAMMING

The unit may be programmed to supply pre-determined
output voltages by inserting a calculated resis-
tance into the voltage-sensing circuit. Program-
ming sensitivity is approximately 1000-ohms-per volt;
that is 1000 ohms are required for each volt dif-
ference between the desired output and the minimum
value of the unit's specified range. The program
resistor should be a 1/8-watt (or larger) precision
film resistor with a 25 PPM/OC coefficient (equal
to MIL style RNS5E). The programming current is
approximately 1 milliampere. However, a 1.0 uF
capacitor in parallel with the inserted programming
resistor is required to prevent the unit from os-

“cillation.

To adapt the unit for remote programming, proceed
as follows:

1. With normal local sensing (paragraph
3.4), set power to ON and adjust out-
put to specified rated minimum output
voltage (see Table 1-1 for specific
model). For example, for a 12V module,
set the output to 9.5 volts.



2. At this point, any value within rated

output range (Table 1-1) can be ob-
tained by inserting 1000 ohms-per-volt
difference between the desired voltage
and the minimum voltage. For example,
to obtain 12.0-volt output in the above
example, the difference is 12.0 (-)

9.5 or 2.5 volts. The program resistor
should be 2.5 x 1000 or 2.5K ohms.

. Parallel the program resistor with a
1.0 uF capacitor.

. Set power to OFF. Remove the 1ink
from TB1-3 and -4 and connect pro-
gramming resistor in its place.
Note that either local or remote
sense can be used.

5. Apply input power and verify load
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voltage across terminals TB2-1 and
-2 as the desired value {using lo-
cal sense).

3.7 SERIES OPERATION

Series operation is utilized for the purpose of
obtaining a higher output voltage than available
from a single model. Two supplies may be con-
nected in series to form a dual polarity (+) &
(-) output system such as (&) 12V with a common
return. Any amount of bridging load may be to-
lerated.

3.8 PARALLEL OPERATION

Consult factory if it is desired to operate STM
units in parallel.



4. THEORY OF OPERATION

4.1 BASIC STM PRINCIPLES (Refer to Figure 4-1;
Block Diagram)

STM circuitry incorporated 20kHz switch~
ing techniques, which contributes to the high
efficiency and exceptional power density (high
power output capability and small physical size)
of the unit.

The basic circuit consists of a 20kHz
push-pull, pulse width modulated inverter
- operating directly from the rectified AC line.
The inverter output is rectified and filtered
ina double L-C filter, and the resultant dc
output voltage is sensed and compared with a
reference voltage. Any difference, or error
voltage is amplified and feed back to the
inverter to control the pulse width. Thus a
closed Toop is achieved, resulting in excellent
1ine/load regulation.

4.2 CIRCUIT DESCRIPTION

4.2.1 Input Circuits: (Refer to schematic
diagram, Figures 5-2/5-3) :

Input power is full wave rectified
through diode bridge CR1 {or CR1-CR4 as applic-
able) and filtered by Cl and C2. Approximately
150 Vdc {depending on the input line variations)
appears across capacitor C2, on which is super-
imposed a 120 Hz component (twice the line fre-
quency). This dc voltage establishes the opera-
ting level of push-pull inverter T1/Q3/Q4, and
through pre-regulator A200, a regulated 110 Vdc
input for bias inverter T1/Q1/Q2 on printed
circuit board Al00 (reference Figure 5-6B).

4.2.2 CLOCK MULTIVIBRATOR

When ‘the regulated 110 Vdc bias is
applied to the A100 board, the master clock
begins to oscillate at 20kHz (just half the
ramp frequency). The master clock consists of
two cross coupled comparators Ul. The output
of the clock (pins 13 and 14 of Ul) is buffered
and level shifted by the other two comparators
contained in Ul. The buffered clock output
from pins 1 and 2 of Ul is used to drive the
bases of Ql and Q2 which comprise the push-pull
bias inverter. The bias- transformer Tl is used
to provide bias and base drive voltages. The
three separate secondaries function as follows:

1. Pins 4-6; develop bias voltages for
the ramp generator, comparator, and
current limiter A100Q5 and associated
circuitry.

2. Pins 7-9; supply base drive current
for main switching transistors Q3
and Q4 through Q1 and Q2 on the
chassis assembly.

3. Pins 10-12; provide bias for refer-
ence and error amplifier circuitry
(A100) IC2, IC4 and associated com-
ponents.

4.2.3 RAMP GENERATION CIRCUIT

A ramp sync signal of 40kHz (twice the
clock frequency) generated by the nonbuffered
clock output of Ul (pins 13 and 14) is sent to
pin 5 of the ramp reset comparator (U3, pins 2,
4, and 5). A constant current source made up
of U2, pins 1, 2, and 3, VR6 and Q7 charges C1l.
The voltage on C11 ramps up linearly with time
until C1l1 is discharged by the ramp reset com-
parator U3 (pins 2, 4, and 5). .

4.2.4. PLUS 10 VOLT DETECT AND SOFT START
CIRCUIT :

A comparator comprised of U3, pins 10, 11,
and 13 is used to detect the +10V bias supply.
When the +10 volt bias supply drops below 8.2
volts the output at U3 pin 13 is high (10v).
This turns on Q8, forcing the unit into full
current 1imit.. When the voltage exceeds 8.2
volts, the output at U3 pin 13 goes Tow (BV)
turning off Q8. When Q8 is off, €22 discharges
across R55 and as the voltage decays, the unit
is soft started. This soft start feature elim-
inates high stress levels in the main inverter
switch transistors. During turn-off, the main
switching transistors are shut off when the 10
volt bias supply drops below 8.8 volts. This
protects the main power handling components from
high stress Tevels associated with turn-off.

The comparator duty cycle function is
illustrated in the following diagram:

1 “OR* Gate
- Level

f
—_— - /‘:f,-_. — ,;V/C;.v___ — r———7
i} o Fixed Voltage
3 ] i Level

Ramp Input
to Comparator

Comparator Output
L to Switch Drivers

|_..__..._...,T_]

4.2.5 Switching Transistors

Switching transistors Q3 and Q4 react to
the output of the comparator through their re-
spective drivers Qlvand Q2. This input rect-
angular wave, with a 40kHz repetition rate is
fed simultaneously to the bases of Q1 and Q2.
Only one will be activated, however, as the
collectors of each are connected to secondary
7, 8, and 9 of bias transformer Al100T1. Thus,
while one 1is turned ON (+5 volts), the other
will be at cut-off (-5 volts). Since the trans-
former waveform is 20kHz, synchronized with the
comparator, altenate comparator outputs are fed

to Q1/Q2.

The comparator thus turns on the appro-
priate drive transistor, which in turn activates
switching transistors Q3 or Q4. Turn-off of Q3



and Q4 is accomplished by diodes CR5 and CR10 in
conjunction with bias transformer A100T1. This
action results in very rapid turn-off of the
switching transistors.

4.2.6 Qutput Circuits (Figures 5-2/5-3)

The switching action of Q3/Q4 results in
the following string of pulses at the primary
of transformer T1: (pulse width determined by
ramp vs. OR gate output).

+
Q4

honv

Q3

"'Leading Edge of
Pulse-Time Variable

At the secondary, rectification takes
place through CR11 (and CR19/20 where used).
The resultant signal at a 40kHz repetition rate,
is then filtered by L4/C9, and L5/C10, and appears
as the supply output voltage at TB2-1 (+) and
TB2-2. (~}. The integration function of the fil-
tering reduces the 40kHz component of the output
to less than 3 millivolts.

4.2.7 Current Limit Circuit

The current 1imit circuit protects the
unit in the event of an excessive current demand
such as a short circuit. By design, a fixed
relationship-exists between the output current
of the unit, and the peak current of switching
transistors Q3 and Q4, located on the main
chassis. By controlling the peak current of Q3
and Q4, therefore, the ouptut current may be
controlled. ’

. The switched current is sensed by R5,

. which is located on the main PC board, and
applied to the Al00 board through P1-12. This
sensed current s amplified by U6 and applied to

.peak detector C22 through CR19. The resultant
peak DC voltage is then applied to the control
amplifier (U2, pins 12, 13, and 14) through CR18.
CR18 and CR19 act as a temperature compensating
pair, adding thermal stability to the circuit.
The output of the control amplifier is applied
to the "OR for highs" line ‘through CR17. When
the "Peak" DC voltage on.U2 pin 12 is equal to,
or greater than, the level set by the current
Timit adjustment R52, the unit will be operating
in the current mode. The "OR-point" voltage
(CR17 cathode) is applied to the duty cycle
comparator (U3, pins 1, 6, and 7) where it is
compared to the ramp signal. Thus the duty cycle
is controlled, producing whatever voltage is
necessary to restrict the output current.

"is wired into the "OR for highs" point.

4.2.8 Voltage Control Amplifier

The voltage regulating circuits obtain the
isolated bias voltages from Tl secondary, pins
10, 11, and 12. VR3 and VR4 zener diodes act as
regulators for the bias voltage - VR5 is the pri-
mary voltage reference diode for the supply. The
anode of VRS is connected to the unit positive
sense terminal TB1-1 through L7-A which is 1o~
cated on the main PCB. :

When the supply is operating normally in

a stable condition, terminals 2 and 3 of error
amplifier U4 will be at 6.2 volts. The 5.2
volts applied across R32 and R33 is used to
derive the 1 milliamp sense current with R32
being used to set the sense loop current to
exactly 1 miTliamp. Since the current flowing
through R25 and R26 (located on the main PCB) .is
always equal and opposite the output voltage U4
pins 2 and 3 are kept at 6.2 volts. The output
of U4 (pin 6) is buffered by an emitter follower,
Q4, which drives opto-isolator Q5 providing the
isolated feedback path for the output voltage
control signal. The output of thegppto-i%g]ator

is
feeds the duty cycle comparator (U3, pins 1, 6,

. and 7) which compares the control voltage with

the ramp voltage and controls to satisfy the
voltage error amplifier U4.

A negative feedback loop is formed, con-
sisting of: error amplifier, isolator, OR gate,
comparator, switching transistors, T1 (main
chassis), and output rectifiers and filters.
Compensation is-provided in the-negative sensing

circuit by C18/R24 together with (A100) C13/R31

to ensure that the loop remains free of os-
cillations.

4.2.9 Inverter Base Drive

The output of the duty cycle comparator
(U3, pin 1) controls the operation of Q5 and Q6.
When the output of the comparator is low, both
Q5 and Q6 will be ON, providing base drive to
the 2N2219A inverter drivers. Only one of the
2N2219A (Q1, or-Q2 located on the main PCB in

“module III units) or one pair of 2N2219A (Q1A/

Q1B or Q2A/Q2B located on the base drive PCB in
module IIIA units) will be providing drive to

the main chassis inverter transistors-Q3/Q4.

This is due to the fact that the base drive wind-
ings of T1 (pins 7, 8, and 9) will be positively
phased for turning on Q3 or Q4, but not both.
{See para. 4.2.6)

4.2.10 2.5 Vo1t Reference

A 2.5 volt reference voltage is locally
generated on the A100 board by a resistive .
divider consisting of R15, R16, and R17. RI16 is
used to adjust the voltage which is then applied
to the + input of voltage follower U2 (pins 8,
9, and 10) which buffers the signal for use in
the clock, ramp reset, OVP, +10V detect and soft
start circuits.
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4.2.11 Overvoltage Protection Shutdown and

Reset

The OVP circuit senses an overvoltage
condition at the output terminals, and acts to
fire Q6 (located on the main PCB), momentarily
shorting the output voltage. Either of two cir-
cuit designs are used, depending on the level
of output voltage. Both are analyzed in the
following paragraphs. :

4.2.11.1 Supply Outputs to 12 Volts

For these lower voltage supplies, reg-
ulator VR1 establishes the overvoltage reference
level. It's bias is set by C8/CR12, CR13/CR14,
and Q5. A sample of this reference appears
across potentiometer R14, and is presented
through temperature compensating diodes CR15/16
to the gate of programmable unijunction tran-
sistor (PUT) Q6. Also present at the anode of
Q6 is a sample of the output voltage. When this
sample exceeds the reference sample at the gate
of Q6 by more than 300mV, approximately, Q6
fires sending a current pulse through trans-
former T-2, also lTocated on the main PCB. At
the same time, an isolated voltage pulse is sent
from T-2 to the A-100 card. This pulse causes
the OVP latch (U3, pins 8, 9, and 14) to latch
with pin 14 at about 5 volts. The high latch
- output turns Q3 ON, which disables the clock

4-4

buffer. When the clock buffer is disabled, the
main inverter (Q3/Q4 and T1), located on the
chassis and main PCB, are shut down. The unit
will remain in the shut down mode until the in-
put line is recycled. When the input Tline is
recycled, the OVP reset op-amp (U2, pins 5, 6,
and 7) provides a clear pulse to the latch
clearing any previously set condition.

4,2.11.2 Supply Outputs of 15 Volts and Greater

For STM output voltages of 15 volts
or greater, Q6 is a silicon unilateral switch
(SUS), used as a triggering device. This de-
vice utilizes an internal voltage as the over-
voltage reference. When Q6 anode/cathode voltage
exceeds this level (approximately 7.5 Vdc), it
fires, abruptly reducing its voltage. Unit shut-

- down then occurs through the T2/A100/CR1 action

described in paragraph 4.2.12.1.
4.2.12

Radio Frequency Interference (RFI)
Control .

‘ The switching action of this type of
supply might be expected to create a source of
RFI. The design of the STM series has minimized

-this interference, using the limits specified in

MIL-STD461A as a reference.

Conducted interference on the input
1ines is reduced to acceptable levels by L1/L2/
L3 together with C3/C4 on the main chassis. Con-
ducted interference at the output load and sense
leads is minimized by L6/L7 and C13/C14. Radi-
ated interference is effectively minimized by
the metal enclosure of the STM series power
supplies.



5 SERVICE AND REPAIR

5.1 GENERAL

This section provides unit troubleshooting data,
and calibration and performance-testing procedures.
The troubleshooting data should be used in conjunc-
tion with the schematic diagrams (Figures 5-2/5-3),
location photos (Figures 5-4/5-5), and previous
Section 4 which outlines the theory of operation.
Questions pertaining to repair should be directed
to the nearest Sorensen service representative or
to the Service Dept., Sorensen Company, 676 Island
Pond Road, Manchester, N.H. 03103. Include the
model and serial numbers in any correspondence.
Should it be necessary to return a unit to the
factory for repair, authorization from the Sorensen
service dept. must first be obtained. Sorensen
Company will not assume responsibility for units
returned without prior authorization.

Unit troubleshooting hints are provided in Tables
5-1 and 5-2 in the form of SYMPTOM/PROBABLE CAUSE/
REMEDY.. Where practicable, step-by-step procedures
are used to facilitate isolation of a problem area.

Care should be taken when replacing any component,
even if it appears obviously defective. A failed
component is generally the result of a malfunction
elsewhere in the system. It is the purpose of
this troubleshooting procedure to help isolate
both the failed component and the cause of its
failure. :

5.2 PERIODIC SERVICING

The STM models require no periodic servicing. How-
ever, when a unit is taken off the line it is
recommended that the enclosure be inspected and
cleaned of any accumulations of dust or other
debris which could impede the free flow of air
through the unit.

5.3 TEST EQUIPMENT REQUIRED

Use the test equipment listed (or an equivalent)

1. Oscilloscope, dual trace, 20-MHz
bandwidth, isolated from ground.
(Tektronix 454 with 10X voltage
probe for channel A.)

2. 50-ohm, 2-watt load (in series
with channel B and current
probe);

Channel B; current probe
(Tektronix P6042)

3. Differential voltmeter (Fluke 845)

4. Differential voltage probe (Tek-
tronix P6046)
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5. RMS voltmeter (Hewlett Packard
HP-3400A)

6. VOM (Simpson 260)

. CAUTION

4

1, Assure that all test equiphent used
while troubleshooting ts NOT GROUNDED.
Use an isolation transformer wherever
practicable.

8. Each time the wnit is opened, re-check
for input and output isolation to case
ground before turn-on.

AC
INPUT

AMS VM VOM

Ay
DIFF VM

2g1)
SCOPE

Figure 5-1
Test Equipment Setup

5.4 TROUBLESHOOTING

5.4.1 General Considerations

Before attempting repairs, the STM unit should be
carefully inspected for apparent defects, such as
broken or damaged components/connectors or PCB, or
for obvious heat damage or loose pin connections.

After replacing an electrical component, the simu-
lated turn-on procedure outlined in paragraph
5.5.1 should be performed before placing the unit
into service.

The physical size and shape of a replacement part
can have an effect on the performance of the power
supply. The part should therefore be a direct re-
placement whenever possible. Section 6 of this
manual 1ists replaceable parts along with the
Sorensen part numbers as applicable.



5.4.2 Switching Transistors (Q3/Q4)

The casings of these transistors are "live”

AAAAAS

b p

CAUTION

during operation.

In the event power transistors Q3 and/or Q4, re-
quire replacement, the probable cause of failure
should be determined before power is applied to

the unit. Proceed as follows: ~ (Use test equip-

ment per paragraph 5-3).

1.

Rehove the case screws of both Q3
and Q4, isolating the collectors
from the circuit.

. With a VOM set to the R x 1 scale,

measure an open circuit from Q4
emitter (-} to Transformer T1,
black lead (+).

. Check for 11ne~to-chassi$ isolation.

Read open circuit on VOM set to R x
10K scale.

. With the VOM, check the drive cir-
cuit components for a possible short.

NOTE
After the cause of failure has been elimi-

nated, proceed to simulated turn-on proee-
dure (paragraph 5.5.1).

5.4.3 OQver-Voltage Protection (OVP) Circuit

Failure in the OVP circuit can generally be traced
to an improper adjustment of OVP potentiometer

- (R14), or one of the following:

1. For units up to 12-volts output;
CR12, Q5, VR1, N6, CR18, or an
associated component, (Figure 5-2).

2. For units with 15-volts (or greater)
output; 06, CR18, or an associated
component, (Figure 5-3),

After replacing any component in this section,
the OVP should be properly set as outlined in
final calibration procedure (paragraph 5.5.2).
If OVP continues to actuate, proceed to PCB
A100 troubleshooting in paragraph 5.4.4.



Table 5-1 Main Chassis Troubleshooting

SYMPTOM

- PROBABLE CAUSE

. REMEDY

1. No output

A. Over-voltage protection circuit
tripped (fuse intact).

NOTE

With a meter connécted to the out-
put, turn the unit on. If the
meter jumps and then goes to zero,
the OVP circuit has probably been
actuated.

1) Reapply input voltage after approximately 5
seconds.

2) Verify proper setting of OVP trip point (R14,

. accessible through front panel). CW adjustment
increases the output voltage trip point. If this
adjustment resolves the problem, reset R14 per
paragraph 3.3.4 in Section 3 of this manual.

3) If OVP tripping recurs with normal output load-
ing, or with no output, refer to OVP trouble-
shooting procedure {paragraph 5.4.3).

B. Current 1imit improperly ad-
Justed.

If, during unit calibration or repair, potentiometer
R52 on PCB A100 has been left in the fully CCW posi-
tion, no output will appear. Refer to final cali~
bration procedure (paragraph 5.5.2). '

C. Output circuit shorted (fuse
not affected).

Check individual output circuit components.

D. Input fuse open.

1) Replace fuse.

2) For répetitive fuse failures, perform the follow-
ing checks as necessary.

a. Remove power and replace fuse.

b. Connect 1 VOM (Simpson 260 or equivalent)
set to the R x 1 scale between the tran-
sistor case {+) and emitter (-) of Q4 (Fi-
gures 5-2/7-3). A normal indication,is an
open circuit condition. If this occurs,
continue to paragraph c. following. If a
short is indicated (less than 15 ohms),
remove the (Q3 and Q4) transistor case
screws, which will isolate the collector(s)
from the circuit. Repeat the resistance
test for each transistor, collector to
emitter. A short indicates a faulty tran-
sistor. Replace as necessary.

NOTE

After replacing Q3/Q4, do not yet insert Q3/Q4
case screws until the probable cause of failure
has been determined. Refer to Q3/Q4¢ trouble-
shooting, (paragraph 5.4.2).

c. Check for shorted input vectifier (CRI-
CR4) as applicable.

d. Check for short from input to chassis
(TB1-6 or -7 to TB1-5).

e. Connect the VOM across input terminals
TB1-6 and -7. Remove the AT100 control
card. If the short is eliminated, pro-
ceed to the control PCB troubleshooting
procedure (paragraph 5.4.4).
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Table 5-1 Main Chassis

Troubleshooting (cont'd)

SYMPTOM

PROBABLE CAUSE

REMEDY

1. No output
(cont'd)

D. Input fuse open. (cont'd)

-f. Check for continuity: (Refer to appli-
cable schematic diagram, Figure 5-2/5-3).

1. Positive Tine output of rectifier
CR1 (or CRI/CR2 cathodes as appli-
cable) to; .

2. Negative line output of rectifier
CRT (or CR3/CR4 anodes as appli-
cable) to;

E. Input circuit failure.

Remove case (collector) screws of transistors Q3
and .Q4. Proceed to simulated turn-on procedure in
paragraph 5.5.1. . ’

2. High output

Improper setting of voltage ad-
just (R26) and OVP adjust (R14),
accessible at front panel. .

1) Reset R26 and R14 per paragraph 5.5.2 steps 6
through 11.

2) Check for continuity from J1-1 to TB1-4, and
J1-2 to TB1-1. (See Tables 6-1 or 6-2 for pro-
per resistance values.) '

w

. Low output

A. Current Timit improperly ad-
Justed. )

Readjgst per final turn-on procedure {paragraph
5.5.2).

4. Excessive
ripple on
output.

_B. L5 & L6 defective.

A. Low Tine input.

C. C10 malfunctioning or defective.

Monitor input 1ine'voltage.

Visually inspect for signs of deterioration or damage.

1) Check for proper tightening of C10 hold-down screws.

2) Check C10 for short/open.

5. Poor regu-
Tation

A. Measuring across load terminals
B. Unit overload.

C. Current 1imit improperly
adjusted.

D. Control PCB A100.
E. Faulty preregulator PCB A200.

Regulation must be measured across sensing terminals.

Load not to exceed maximum rated current specification.

Refer to adjustment procedure in paragraph 5.5.2.

Check PCB per paragraph 5.4.4

Check for 110 Vdc output (Figure 5-8).
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5.4.4

Control PCB AlOO

Select required test equipment from the recom-

mended list in paragraph 5.3.
equipment used is not grounded.

Assure that any
Refer to Figure

5-6 for schematic diagram and location of com-

ponents.

Proceed with troubleshooting as out-

Tined in paragraph 5.4.4.1.

Remove the switching transistor 03/04
case (collector) screws before trouble-
shooting the control PCB.

2. After repair or replacement of PCB,

5.4.4.1

continue to simulated turn—~on procedure
in paragraph 5.5.1.

Control Board A100 Troubleshooting

Areas to Check

1.

Check 110 Vdc supply. This voltage
enters the A-100 on P1-5 and P1-6.

- The 110 volt bias should measure

110 Vdc = 5%. If this voltage is
out of tolerance, check the pre-
regulator PCB. Also check A-100
loading, maximum current draw should
be 55 milliamperes.

Check the cathode of CR1 for 10 volts

.3 volts. If no or Tow voltage is
present, check Q1/Q2, T1, and the
clock multivibrator Ul. Also check
for excessive current draw. (Warm
or hot components).

If the clock multivibrator is not
running, the OVP latch circuit may
be holding it off. Check at U3 pin
14 for a Tow (0 volts). If pin 14

is high (approximately 5 volts)

check OVP circuits (U3 and over-
voltage detect circuits on main PCB).

The ramp input to the duty cycle
comparator may be observed on pin

6 of U3. The ramp should look like
the waveform in paragraph 4.2.4. If
it does not, troubleshoot ramp reset
and current source circuits.

. Measure the vo]tagé on CR16 cathode.

This is the control "or for highs”
point. This point should be low.
{.5 volts or less). If it is not
less than .5V and LED (CR15) is on,
troubleshoot the voltage sense cir-
cuit. With CR15 off, the faulty
signal is probably being generated
by the current limit circuit.
Troubleshoot the current limit cir-
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5.5.1

cuit. If faulty operation still
exists check opto-isolator U5,

Check the output of the duty cycle
comparator U3 pin 1. Voltage
should be approximately zero. If
not, replace U3.

When all previous checks have been
performed, check the base drive
circuit. Connect current probe
around the test link which is con-.
nected between El and E2 in the
common emitter circuit of Q1/Q2.
The alternate waveform peaks shouild
be within 5 milliamperes of each
other. If not, replace Ql and Q2.
If the balance is off by more than
5mA if will manifest itself in unit
shutdown when hot, or by nonstart-
ing. after OVP shutdown when hot.
Note: this test should be perform—
ed when the unit is cold. (ie) near
room temperature.

POOR VOLTAGE MODE REGULATION

Check voltage sense bias supply

VR3 cathode. This reading should
be 12.4 volts = .6V. If not, re-
place VR3 and VR4. Check U4, U5,
and Q4. At no load and at rated
output voltage should measure 9.0
volts £ .2V at the A-100 board test
points. .Adjust R29 if any correc-
tion is needed. Replace VR5.

Simulated Turn-0On Procedure

With the casing (collector) screws removed from

transistors Q3/Q4 proceed as follows:

{Use the

test equipment outlined in paragraph 5.3).

1.

With input power OFF, set the cur-
rent Timit control Al1Q00R52 fully
CCW.

Connect the VOM, set to the R x 100
scale, positive lead to the pri-
mary terminal (black lead) of power
transformer T1, negative lead to

" the Q3/Q4 emitter (yellow wire).

Note the capacitor charge current.

Connect the VOM, set to the R x 1
scale, to the output terminals;
positive to positive and negative
to negative, and note the resist-
ance. Meter will indicate a bleed-
er resistance according to the unit
under test. (See parts Tist in
Section 6 for resistance values.)
Reverse the polarity of the VOM,
Read forward biased diode in par-
allel with this resistance.



"sistors into the main PCB.

Connect the oscilloscope 10X probe
positive lead to the base of the
upper switching transistor (Q4),
with the negative lead at the emit-
ter. Set the oscilloscope sensiti-
vity to 0.2V/division, timing to 20
usec/division and on the dc scale.

_Clip the current probe to the com-

mon emitter Tead of the switching
transistors with the current di-
rection (arrow) leaving the tran-
Set the
oscilioscope sensitivity to 0.5A/
division. . '

Momentarily apply, then quickly re-
move input power. Observe oscillo-
scope, and adjust as necessary for
indication of a clean, square wave-
form on channel A. Repeat as nec-
essary.

NOTE

Inability to obtain the waveform indi-
cates a malfunction in the control PCB
{refer to paragraph 5.4.4)..

7.

Place line power to ON. The unit
should be working under deep cur-
rent Timiting mode. Check the fol-
lowing: (See waveform pattern "A",
Figure 5-7).

a. The oéci11ating square wave
repetition should be from 45 to
55 microseconds.

b. The peak level of the square
waveform is at 0 volt, and the
Tower level is from (-) 4 to
(-) 6.5 volts.

c. No current will be detected by
the current probe on channel B;
only some very thin switching
spikes of no significant magni-
tude should be evident.

Stowly adjust A100R52 CW. On the
oscilloscope, the presence of a duty
cycle will be observed. (See wave-
form patterns "B" and "C", Figure 5
7.) If AlOOR52 has no control over
the duty cycle, check current limit
circuit.

Check that the current waveform in
pattern "C" has twice the repetition
rate of the voltage waveform "B",
and also note that current pulses
are reasonably similar in amplitude.
If both of these events are not as
stated, check the transistor drive

circuit components.

NOTE

The procedure to this point verifies
- the proper functioning of the input

drive and power transistor circuits.

Continue only when the conditions

of steps 7,
fied. :

10.

5.5.2

8 and 9 have been satis-~

Re-insert Q3/Q4 (collector) screws.
Connect a VOM, set to the R x 10K
scale, from Q3/Q4 case to chassis.
Read open circuit. .

Final Calibration

If the switching transistors and/or drive cir-
cuit components have been changed, perform tests
per paragraph 5.5.1 before continuing.

1.

At

Remove input power and connect test
equipment as in steps 4 and 5 of
previous paragraph 5.5.1..

Connect the dc differential volt-
meter and rms voltmeter across the
output sensing terminals (TBl-1
and -4).

. On front panel, set the output

voltage control (R26) to its ap-
proximate mid-range, and the OVP
control R14 fully CW.

Remove load from output.

Set current 1imit adjust (A100)
R52 fully CCW.

. - Apply nominal inpuf power and turn

A100R52 slowly CW. The output
voltage should increase and the
current waveform on oscilloscope
channel B should appear as in
pattern “D" of Figure 5-7.

NOTE

this point, three phenomena should

be carefully watched:

a. If there is a short in the
power transformer (T1) pri-
mary winding, the current
waveform will have alternate
duty cycle pulses missing
when the unit is out of cur-
rent Timiting.

b. If there is a short at the
secondary winding or at the
output, the current will
appear excessive. Normally,



10.

when the output is at no load
the current observed on the
oscilloscope should be no great-
er than 1.5 amperes.

c. Set 2.5 volt reference voltage
with R16 and 9.0 volt reference
with R29. (See A100 board
schematic Figure 5-6B).

Apply full-rated Tload current. Set

current Timit control A1Q00R52 at

115% or rated full-load current

{per Table 1-1B/C).

Remove output load current. Set
output voltage control R26 to 110%-
of rated output voltgage (per Table
1-1B/C).

Slowly turn OVP control R14 CCW
until it shuts the unit off.

Turn R26 at Teast one full turn CCW,
and remove input voltage. After one
minute, re-apply input, and adjust
R26 for rated output.

5.6 HI-POT TEST PROCEDURE

High potential test procedures have been care-
fully carried out at the factory. These units
are 100% tested and should not require further
testing in the field.

High potential tests can overstress or destroy

the power semiconductors in this power supply

if improperly applied.

Isolation measurements may be made using a
standard VOM (Simpson 260 or equivalent) on
the highest resistance scale available.

If it is essential to use the high potential

- test method, please contact the factory for in-

formation on special precautions that should be
taken.

Sorensen Company cannot be held liable
for any malfunctions resulting from the
application of a high potential test
(greater thatn 100V). See standard
Sorensen Company warranty.
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§ REPLACEABLE PARTS LISTS

6.1 INTRODUCTION

This section provides the replaceable parts
lists keyed to the schematic diagram and parts
location diagrams appearing in Section 5. All
Module III models are covered by Table 6-1; all
Module IIIA models are covered by Table 6-2.

Tables 6-3/6-4 summarize the replaceable elec-
trical parts for the STM Control and Regulator
printed-circuit boards. These boards are com-
patible with all models in module groups III
and IITA. Module IIIA units contain a base
drive printed-circuit board, with replaceable
parts as listed in Table 6-5,

Figures 5-6A, 5-8, and 5-9 (Section 5) illus-
trate the component layout for these boards.

component referenced on the schematic diagram.

6.2.2 Sorensen P/N

Use this number wheén ordering parts.
1-800-525-2024.s Or direct orders to:

Call

SORENSEN

Sales & Technical Support
9250 Brown Deer Road
San Diego, CA 92121-2294

6.2.3 Mfr., Type

This is the basic group or series under which
the part is listed by a manufacturer. The
coded identification or representative manu-

6.2.1 Circuit Symbol facturers is summarized below, listed alpha-
betically.
This is an alpha-numeric identification of the
Mfr. Code Manufacturer Mfr. Code Manufacturer
AB Allen Bradley Co. MA Motorola
AM Ammons Instrument Co. MAL P. R. Mallory Co.
AX Acushnet Capacitor Co. NS National Semiconductor
BNS Bourns, Incorporated RAM Ram Electronics
BUS Bussman Mfg./Div. McGraw-Edison RCA RCA Corporation
Cb Cornell-Dublier Corp. RCL RCL Electronics
CG Corning Glass Works ROM Radio Material Co./Div. P.R. Mallory
CL Clarostat Corp. SAN Sangamo Electric
CTs CTS Corporation SE Seacor, Incorporated
ELA Electra/Midland SEM - Semtech Corporation
EMC Electromotive Manufacturing Co. Sp Sprague Electric
GE General Electric Co. SR Sorensen Company
GI General Illuminating Co. ST Solitron Devices
IND Industrial Devices STM STM- Corporation
IRC International Resistance Co. TEL Tel-Labs
KEM Kemet Division Union Carbide Corp. TI Texas Instruments
KC Keystone Carbon uc Unjon Carbide
LF Littelfuse Corporation WH Westinghouse Semiconductor Division
WL Ward Leonard

6-1




Table 6-1
Replaceable Parts List
STM Module III
(Ref. Fig. 5-2, P 5-8)

STM Mode1
CIRCY ! Y <, / SORENSEN MANUFACTURER,*
SYMBO, | AR YN AL 5 DESCRIPTION | PART NUMBER TYPE
AL E S B S &S
| , Capacitors (uF except as noted)
Cl1 XIxfxdxfix}txpxxiix]x 1000, 200V ' 586052-1 STM, 91C
c2 Xl xfxpxix] xfdx{xHixix 1000, 200V 586052-1 ST™, 91C
C3 x[xfdxpxix]xdx]xijfx| x 0.02, 1KV 24-2029 SP, C023
(o3 X xPxfxHx]xixixHx] x 0.02, 1KV 24-2029 SP, €023
C5 X XHEX[xHx P xxxHx}x 560pF, 500V 235-7053P317 | EMC, DM15
C6 XTI xIx I x[IxfxPx]x]jx]|x 1, 250V 24-2015-13 SE, MMK
c7 X{xExpxpx|xlix]x]]x]|x 560pF, 500V 235-7053P317 | EMC, DM15
c8 x| xfIx| x 100, 25V 24-2279-14 SP, TE1211
Co x| x 120, 1lov 586057-8 UC,MIL-C~39003
x| x 47, 20V 586385-8 uc, Ti10
X 22, 35V 586058-23 UC,MIL-C-39003
18, 50V 585071-44 UC ,MIL-C-39003
X |x 3.9, 75V 586386-5 UC ,MIL-C-39003
C10 X xPxxix!x 19500, 25V 586043-2 STM, 91S
P x|{xtx 4600, 75V 586051-1 STM, 918
Cl11 X xPxixIx]xf{x]x}ix]x 4.7, 10V 586057-2 UC,MIL-C-39003
Ccl12 XEPxPx]xixtxixyxiix]|x Not Used
C13 XEPXPAXPxUxxlfx{xlix]x 0.01, 400V 587626-89 SE, Type 105
C14 XExfxtxpx ] xfIx]xlix]x 0.01, 400v 587626-89 SE, Type 105
C15 x| xfx|x 0.1, 1oov 587626-1 SE, Type 105
. XPX[xtxiix|x 0.22, 100V . 587626-3 SE, Type 105
Cl6 XX 120, 10V 586057-8 UC,MIL-C-39003
XiX 47, 20V 586385-8 uc, Tilo
X[ xlIx]x 22, 35V 586058-23 UC,MIL-C-39003
XX 10, 75V 586386-8 uc ,MIL-C-39003
Cci7 XIxpx|xfx{xfx]x[ix}lx 0.22, 400V 587626-~99 SE, Type 105
Cc18 XIxfExpxixixlIx}xlix|x 1, 10ov 24-2037-19 SE, MMK
Cl9 XPxXxPx]xHxIxfixixfix]|x 0.003, 600V 235-7207P51 SP
c20 XIXfPxpx|ixixgx|{x{Ix]x 0.003, 600V 235-7207pP51 SP
Cc21 Xixgxxfxixfx]xfix]x {Not Used
Cc22 XExXAx]IxIxixfix]xx}x 0.003, 600V 235-7207P51 SP
Diodes
CR1 XIxfHx]Ixfx|xhx| xlix}x 3514 587566-3 SEM, 3514
CR2 X{xdx)Ixlx{xlxixlIx|x 3514 587566-3 - | SEM, 3514
CR3 XIxfxtxxixlx]xlIx]|x 3514 587566-3 SEM, 3514
CR4 XPxfx]x{ix]ixx]xiix]|x 3514 587566-3 SEM, 3S14
CR5 XEPXUXPXAX ] xUx)] xlx)x 388A 5863793-1 SEM, S1FQ5
CR6 XPxUx | xfxfxfx]xfix]x |388H 586379-6 SEM, S1F4
CR7 XPxfIx|xlIx|xlixtxlix]|x 388A 586379-1 SEM, S1F05
CR8 X{xxyxxIxdxtxlix]x 388A 586379-1 SEM, S1F05
CR9 XExfxpxfxtxixxjix]x 388H 586379 -6 SEM, S1F4
CR10 XExfgx | xlix{xlIx}|xixix 388A 586379-1 SEM, S1FQ5
CR11 X{xhEx]Ixf{Ix{xix]x Rectifier, 200V 586462-3 SEM, SCPA2ZF
X ]x Rectifier, 300V 586462-4 SEM, SCPA3F
CR12 x| xjx]x 1N4003 587565-2 SEM, S12
CR13 xfPxffx}x 1N4003 587565-2 SEM, S12
CR14 X xlIx}x 1N4003 587565-2 SEM, S12
CR15 x| xfIx|x 1N4003 587565-2 SEM, S12
CR16 X xfx|x : 1N4003 587565-2 SEM, S12
CR17 XPxfx ] xlxIxlx|xlx}|x 1N4003 587565-2 SEM, S12
CR18 x{x{Ixixfxixdxtxix|x Not Used
CR19 X{x Rectifier, 200V 586462-3 SEM, SCPA2F
CR20 X xPx]xlx]{xfix]xfxyix 388H _ . | 586379-6 SEM, S1F4
CR21 x| xilx x| xlIxixlIx}x 388H 586379-6 SEM, S1F4

*Ref, para. 6.2.3
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Table 6-1
Replaceable Parts List
STM Module III (cont'd)

STM Model ) ’ _
' (M SORENSEN MANUFACTURER,
g%ﬁggﬁl GRS ,\Q'fb?)',\ by DESCRIPTION PART NUMBER TYPE
y ”J" q." q’ AN '\QJ qy‘ QQ) \n){o @ . .
] Fuse
F1 Xix{{x 6A, 250V 226-7176P58 BUS, MTH-6
XF1 X | x1x Fuseholder 588882-1 BUS, HTA-E
Inductors
L1A/B* x{xlx Coil, Toroid 586416-1 SR
L2/3/5% Inductor Ass'y 586412-1 SR
586412-2 SR
X IxlIx -1 586412-3 . SR
586412-4 SR
586412-5 SR
L4 Choke Ass'y 586308-1 SR
586308-2 SR
x| x ; 586308-3 SR
X 586308-4 SR
586308-5 SR
L6 A/B Choke Ass'y 586523-1 SR
586524-1 SR
x| x 586525~1 SR
X 586526-1 SR
586527-1 SR
L7 X1 xhx Choke Ass'y 586471-1 SR
Transistors
Q1 X | x|x 2N2219A 386-7249P32 GE, 2N2219A
Q2 X {x{x 2N2219A 386-7249P32 GE, 2N2219A
Q3 2N3%02 588948-1 MA
xixfx 2N3902 588948-2 MA
Q4 2N3902 588948-1 MA
X[ x{x 2N3902 588948-2 MA
Q5 2N2907A . 386-7249P58 GE, 2N2907A
Q6 2N6027 386-7304P1 GE, 2N6027
XIxjx 2N4990 586063-2 GE, 2N4990
Resistors (ohms, £10% except
as noted)
R1 XIxfxdxfxtxfix{xlx]|x 6.8, 1W 28-713 AB, GB68G1
R2 xExfix]Ixpx]xfix|xlx]x 6.8, 1W 28-713 AB, GB68Gl
R3 xixExPxlix{xpx)xfix}|x 180, 1/2H 280-1145P47 AB, EB
R4 X{xIxpxfixixfix)xfix]x 180, 1/2UW 280-1145P47 AB, EB
R5 X{ X x| x 0.33, 5M, 5% 586054~7 RCL, T-5

*L1 supplied in stack of assembly 586412-1, 2, 3, 4 and 5.
**12, L3, and L5 part of assembly 586412-1, 2, 3, 4, and 5.




Table 6-1
Replaceable Parts List
STM Module III (con't)

- STM Model . _
CIRCUIN . 4 I _ " SORENSEN MANUFACTURER,
SYMBOL Q,’q’ '\,q’ '\' , y ‘b’ & ) DESCRIPTION PART NUMBER . TYPE
<Y .
|Resistors (ohms, +10% except as
RS noted) - (cont'd)
{con't)] xPxfx{xlIx]x 0.27, 7W, 5% 27-470-11 WL, Type 7XM
R6 XEXEXIxIx?xdx] xltx]x Not Used
R7 XExlIxp xfIxpxfIx) xf{x]x 330, 2W 280-1147P56 AB, HB
R8 XPxAx]| xfxpxpxt xIx]x 330, 2W 280-1147P56 AB, HB
R9 X! xfhx!x s 10, 1/2uW 280-1145P2 | AB, EB
X1 X xiix]x Not Used g
R10 X{x 0.18, 3W 27-397-7 WL, Type 3X
X x|l x 0.56, 3W 27-397-19 WL, Type 3X
X[l x| x 1.2, 3W, 5% 27-397-27 WL, Type 3X
XX 6.8, 3W, 5% 27-397-45 WL, Type 3X
R11 x| xfx|x 100, 1/2W 280-1145P38 . | AB, EB
R12 xixil 2700, 1/2W 28-2109 RC, 206F
x| % 5600, 1/2W 28-2003 RC, 206F
R13 X xfxp xfx] xfix] xhx]x Not Used
R14 X xfxpxlxixifx] x Variable, 2K 586371-5 . BNS, 3006P
x| x {Variable, 5K 586371-6 BNS, 3006P
R15 X 5.36K, 1/4W, 1% 586250-109 ELA, MF4
X x| x 1300, 1/4W, 1% 28-1333 IRC, CEA-TO
x| x 681, 1/4W, 1% 586250-66 ELA, MF4
x| x 422, 1744, 1% 586250-56 ELA, MF4
: l x| x 681, 1/4W, 1% 586250-66 ELA, MF4
R16 x| xj{ x| x 3.3K, 1/2W, 5% 280-1145P91 AB, EB
R17 x| x 1300, 1/4W, 1% 28-1333 IRC, CEA-TO
x| x 7150, 1/4W, 1% 586250-115 ELA, MF4
X1 xf- 280, 1/44, 1% 28-1284 IRC, CEA-TO
x| x 422, 1/4W, 1% 586250-56 ELA, MF4
x| x 1300, 1744, 1% 28-1333 IRC, CEA-TO
R18 X 5.36K, 1/4W, 1% 586250-109 ELA, MF4
X xix 3320, 1/4W, 1% 586250-99 ELA, MF4
R19 X{xf#x]| xlixtxlIx}xlxix 33, 1/2w 280-1145P20 AB, EB
R20 XEXPx] x| xt xfxi xfi x{x Not Used v
R21 X. 2.8, 25W, 3% 586369-506 RCL, AL-25
X 4.02, 25W, 3% 586369-511 RCL, AL-25
X 8.66, 25W, 1% 586369-187 RCL, AL-25
X 15, 254, 3% 586369-518 RCL, AL-25
X 124.9, 25W, 3% 586369-522 RCL, AL-25
X 34.8, 25W, 3% 586369-526 RCL, AL-25
X 45,3, 25W, 3% 586369-529 RCL, AL-25
X 75, 25W, 3% 586369-532 RCL; AL-25
X 137, 25W, 1% 586369-302 RCL, AL-25
X 221, 25W, 3% 586369-538 RCL, AL-25
R22 XPxfpxf xfxjp xfIx| x§ x{ x Not Used
R23 X 1500, 1/8W, 1% 586055-185 ELA, MF4
X 13480, 1/84W, 1% 586055-100 ELA, MF4
X 2940, 1/8W, 1% 586055-186 ELA, MF4
X 4990, 1/8W, 1% £86055-187 ELA, MF4
X 13K, 1/8W, 1% 586055-189 ELA, MF4
R24 X . 1.0K, 1/2W 280-1145P74 AB, EB
x| xff x| xffx] xfI x{ x 1.2K, '1/2W 280-1145P77 AB, EB
R25 x| x 2940, 1/8W, 1% 586055-186 . ELA, MF4
x| x 5900, 1/8W, 1% 586055-111 ELA, MF4
x| x 12.7K, 1/8W, 1% 586055-127 ELA, MF4
x| x 18.7K, 1/8W, 1% 586055-135 ELA, MF4
x| x 28.7K, 1/8W, 1% 586055-144 ELA, MF4
R26 x| x Variable, 2K - 586371-5 'BNS, 3006P
x{ x| x| x Variable, 5K 586371-6 BNS, 3006P .
x| x Variable, 10K 586371-7 BNS, 3006P
x| x Variable, 20K 586371-8 BNS, 3006P
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. Tabte 6-1
Replaceable Parts List
STM Module 111 (con't)

- STM Model
CIRCUIT ) SORENSEN MANUFACTURER,
SYMgOL ,qﬂr“ﬁ?« 2 %;\9,\9&,%' N DESCRIPTION PART NUMBER TYPE
S AN GRS
Resistors (ohms, #10%) -{cont'd)
R27 XPxlix]Ix[ix]{xlIxixlix]x Not Used
R28 XPxXpx[xfix{x|fx]xffx]x 47K, 24 280-1147P134 |AB, HB
R29 XPxfixpxdx!xIx]xqi{x]x 47K, 2W ‘ 280-1147P134 | AB, HB
RT1 XPXAXrxfix pxxixhix]x Thermistor 165541-1 KC,RL10007-
1.31
Transformers
T1 X% Power 586280-1 SR
x| x 586275-1 SR
X | x 586292-1 SR
X 586292-4 SR
X 586292-2 SR
x| x 586292-3 SR
T2 XpXPxixfx]xixdxlx]x Pulse 586340-1 SR
VR1 XPxjixjx Diode, Zener IN825 588105-3 MA, 1N825
Miscellaneous
Schematic Diagrams:
MODEL
X 3.5-24 D586446 SR
X 5-24 D586441 SR
X 9-12 D586447 SR
X 12-12 D586442 SR
X 15-10 D586448 SR
X 18-10 D586443 SR
X 24-8.5 D586449 SR
X 28-7 D586444 SR
X 36-4 D586450 SR
X 48-4 D586445 SR
TB1 X{xfxpxfxixixixfix]x Terminal Block (Input) 586555-1 Kulka, 1699-7
TB2 XpPxfrx]xixy x|[x]x][x]|=x Terminal Block (OQutput) 247-7204P102 ?u]ka, ?02
Type Y
XXX, xPx{xljx|{x{ix]x A100 Control PCB Assembly 982207-1 SR
XPxlPxpxlixpxifx|x|ixix Regulator PCB Assembly 982114-1 SR
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Table 6-2
Replaceable Parts List
STM Module IIIA
(Ref. Fig. 5-3, P 5-9)

STM Model . .
SORENSEN MANUFACTURER, *
giﬁggf ";O & S 'L ) -,\'.”%,‘\\’ o/ DESCRIPTION PART NUMBER TYPE
T o,.<a'q'x,"f‘° AN AL ASAY - v
Capacitors (uF except as noted)
€1 XPxExpxfx|xgdx]{xjx]|x 1000, 200V 586052-1 STM, 91C
c2 X xgx| xgxpxff x| xfxix 1000, 200V 586052-1 STM, 91C
C3 X{xfExyxfx|{xffx]xllxix 0.02, 1KV 24-2029 | SP, €023
C4 XIxgxtxdx{xlixtxlx|x 0.02, 1KY 24-2029 SP, C023
c5 XEXAXI xPxixdx]x)|x|x 0.001, 1kv 235-7421P14 | RDM, JF
cé XEXUXpxfx) x| <] xlixfx 680pF, 1KV 235-7421P10 RDM, JF
c7 XIxfx] xixixfx]xlix!x 0.001, 1Kkv 235-7421P14 RDM, JF
c8 X| x#x{x 100, 25V 24-2279-14 SP, TE1211
c9 x| x 220, 1ov 586057-10 Uc,MIL-C-39003
x| x 100, 20V 586385-10 Uc, T110
x| xyx] - 47, 35V 586058-27 UcC,MIL-C-39004
» X 18, 50V 585071-44 SP, - 150D
, : x| x 10, 75V 586386-8 UC,MIL-C-39003
CIOA/Bf xixfdx|xlx]|x 19500, 25v 586043-2 STM, 91s
: XPxlIx]x 4600, 75V 586051-1 STM, 918
Ci1 XIxUx|xfxfxtx{xlix]x 4.7, 10V 586057-2 uC,MIL-C-~39007
C12 Xtxpx | x¥x{xfxtxlx|x Not Used : o
C13,14 | x| xd x| xg x| x| xlix|x 0.01, 400v .587626-89 SE, Type 105
C15A XIxgx]| xi#x|x 0.1, 100V 587626-1 SE, Type 105
X{xlIx]x 0.22, 100V 587626-3 SE, Type 105
C15B X xExIxgxixfdx]xlIx|x 0.22, 100V 587626-3 SE, Type 105
Cl6 x| x 120, 10v 586057-8 UC,MIL-C-39003
x| x 47, 20v 586385-8 uc, T110
» Xix§x 22, 35V 586058-23 uc,MIL-C-39003
X 18, 50V 585071-44 SP, 150D
. X i X 10, 75V 586386-8 UC,MIL-C-39003
C17 xExgxlxg 0.22, 400V 587626-99 SE, Type 105
C18 XIXEXIxhxIxgx| xPx!)x 1, 100v 24-2037-19 SE, MMK
€19 XPxEx| xpxtxPx|{xfix]| x Not Used éSee Table 6-5)
c20 X xEx|[xdxIxdx!xix]|x Not Used (See Table 645)
€21 X x¥xtbxgx]x 0.47, 35V 586058-3 UC,MIL-C-39003
c22 X XAxIx@gx!xgx| xfIx!x 0.003, 600V 235-7207P51 Sp
€23 XIxXEXPxEx ] xEx| xfIx}x 0.22, 250V 24-2015-17 SE, MMK
c24 XExfxpxgxfxIx]xlfx] x 270pF, 500V . 235-7053P297 | EMC, DM15
C25 x| x 0.001, 1kv 235-7421P14 RDM, JF
26,27 | x| x| x| xPx] x¥x| xlix!x 0.001, 1.5Kv 235-7355P316 | WL, 3X
Diodes
CR1 X{xXgxP xOIxIxExixlxtx Bridge 980893-3 VARO, VK647
CR2 XExfxpxd x| xfx] xfix] x Not Used
CR3 xPxfgx)lxdx!xfx|x{Ix|x Not Used
024 XExfdxyxpx| xpx]xfix]x Not Used
CR5 XExfx] xfEx]xix! xlix]x Not Used ' ;
CR6 XEXEx] xfxi xEx| xlx]x “INot Used ﬁSee Table 6-5)
CR7 XExfIx] xExfxfx]xlIx}x Not Used
CR8 XEXEX| XEx{ixdx]xfx]x Not Used
CR9 XEPxfxpxIx| x§x|ixlixlx Not Used
CRIO I x{xfx|xfx|xfx|xlx]x Not Used)
CR11 X xfpx] xfxix Rectifier, 200V 586462-3 SEM, SCPAZF
: x| x Rectifier, 300V 586462-4 SEM, SCPA3F
CR12 x| xfxix 1N4003 | 587565-2 SEM, S12
CR13 x| xf§ x| x 1N4003 587565-2 SEM, S12
CR14 X xfx} x 1N4003 587565-2 SEM, S12
CR15 XPxl x| x 1N4003 587565-2 SEM, S12
CR16 X{ x} x} x . 1N4003 587565-2 SEM, S12
CR17 X X x| xpx! xpxpxlIx]| x IN4003 587565-2 SEM, S12
*Ref, para. 6.2.3
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Table 6-2

- Replaceable Parts List

STM Module IIIA (cont'd)

STM Model
’ SORENSEN MANUFACTURER,
giﬁgg? g”’bn}D D, ,’19 ,\f’, 5 ,‘\'r\’,b §o) DESCRIPTION PART NUMBER TYPE
A A oy RUNSAREAYASASAY ,
Diodes - (cont'd)
CR18 XPXUx] xff xi xfxj x|} x1x Not Used
CR19 : XXl x] x|l x Rectifier, 200V 586462-3 SEM, SCPA2ZF
CR20 X[ xgx] xfxd x{fx|xfx|x Not Used '
CR21 x| x Rectifier 165196-2 TRW, SD5178
CR22 x{x Rectifier 165196-2 TRW, SD5178
Fuse
F1 xPxlxfpxfbxd xff x| xix]x 8A, 125V 226-7176P54 BUS, 125VGLH
XF1 XEXPEX) xlW x| xfIxi xif x|x Fuseholder 588882-1 BUS, HTA-E
Inductors
LIA/B | x! x I x| x{I x| x{xt x{f x| x Coil, Toroid, 650uH 586676-1 SR
L2* x| x Choke Assy, 120uH 586548-1 SR
X} x 586548-2 SR
X)Xl x 586548-3 SR
X 586548-4 SR
x| x 586548-5 SR
L3* X{ x Choke Assy, 120uH 586548-1 SR
Xt x 586548-2 SR
x| x] x 586548-3 SR
X 586548-4 SR
, x| x 586548-5 SR
L4 x| x ) ‘{Choke Assy, 63uH 586538-1 SR
Xix 586538-2 SR
x| x 586538-3 SR
X 586538-4 SR
X 586538-5 SR
x| x 586538-6 SR
L5* x| x Choke Assy, 120uH 586548-1 SR
x] x 586548-2 SR
X{ x|t x 586548-3 SR
X 586548-4 SR
X1 x 586548-5 SR
L6A/B | x| x Choke Assy, 30uH 586523-1 SR
x| x 586524-1 SR
x| X 586525-1 SR
x| x 586526-1 SR
x| X 586527-1 SR
L7 XPxf x] xf@x} xff xt xfx}x Choke Assy, 170uH 586471-1 SR
L8 XPxf x) xff x} xf xi x| x{ x Choke Assy 165604-1 SR
Transistors
01 xPoxfl x) xfl x} xl x| xif xi x Not Used {See Table 6-5)
Q2 XEoxpoxd xf xi xif x) xf x| x Not Used (See Table 6-5)
Q3,Q4 | x| x|t x} x 2N6308 589698-3 MA
x] xPx] x|l x| x 65115 588150-1 RCA
Q5 x| x¥ x| x 2N2907A 386-7249P58 GE
Q6 x| xff x| x 2N6027 - 386-7304P1 GE
X x|l x| xJI x{ x 2N4987 586063-1 GE

*L2, 3, 5 P/0 Assembly 586548




Table 6-2

Replaceable Parts List
STM Module IIIA (cont'd)

STM Mode] ‘
3 SORENSEN MANUFACTURER,
SYMEoL | A A v DESCRIPTION PART NUMBER |  TYPE
Resistors (ohms, #10% except as
noted)
R1 XExdx{xhExdixlIx)xlix|x 1K, 2W 280-1147P74 AB, HB
RZ . X{xfxpxfxtxlx]xlIxtx 20K, 6W, 5% 167397-1 Sage 15508
R3 X{xfIxix 68, 1/2W 280-1145p32 AB, EB
XIxlxIxfIx}]x 180, 1/2W 1280-1145P47 AB, EB
R4 X{xfx|x 68, 1/2W 280-1145P32 AB, EB
X{xlIxixifx|x 180, 1/2W 280-1145P47 AB, EB
R5 X 0.27, 6.5W. 5% 5860546 RCL, T-5
xfhx]x 0.22, 6.5W, 5% 586054-5 RCL, T-5
X|IxOxpxix|x 0.18, 5W 27-470-7 WL, Type 7XM
R6 XIxpx]xhxixlx]|xlix|x 220, 6.5W, 5% 586054-41 RCL, T-5
R7 XIxXpxpxpxpxfix]xfix|x 220, 6.5W, 5% 586054-41 RCL, T-5
RS X xyxixdxIxlixtxx]x 220, 6.5W. 5% 586054-41 RCL, T-5
R9 xPxfx]x 10, 1/2u 280-1145p2 AB, EB
R10 X|x . 0.10, .3W 27-397-1 WL, Type 3X
X1 x 0.22, 34 27-397-9 WL, Type 3X
XIxidx]x 0.56, 3W 27-397-19 WL, Type 3X
X[ x 3.3, 3W, 5% 27-397-37 WL, Type 3X
R11 XIx#x]x 82, 1/2W 28-2000 AB, RC200F
R12 xbx 2700, 1/2W 28-2109 RC, 206F
x| x 5600, 1/2W 28-2003 RC, 206F
R13 XIxUxpixfxtxiix]x gx X Not Used _
R14  IxIxldxixlIx]xlix!|x . Variable, 2K 586371-5 BNS, 3006P
X i X Variable, 5K 586371-6 BNS, 3006P
R15 x| x#x]x 1300, 1/4W, 1% 28-1333 IRC, CEA-TO
: X1 x 681, 1/4W, 1% 586250-66 ELA, MF4
X|x 422, 1/4W, 1% 586250-56 ELA, MF4
X1x 681, 1/4W, 1% 58625066 ELA, MF4
R16 X1 x¥x]x 3300, 1/2W '280-1145P91 AB, EB
R17 x| x 1300, 1/4W, 1% 28-1333 IRC, CEA-TO
x| x 7150, 1/44W, 1% 586250-115 ELA, MF4
XX 280, 1/4W, 1% 28-1284 IRC, CEA-TO
: X|x 422, 1/4W, 19 586250-56 ELA, MF4
X{x 1300, 1/4w, 1% 28-1333 IRC, CEA-TO
R18 Xixx|x 3.3K, 1/4W, 1% 28-1326 IRC, CEA-TO
R19 X XExtxfhxtxfx|xIx}]x 33, 1/2W 280-1145P20 AB, EB
R20 XExfgx ] xhxixUxtixfx!x Not Used
R21 X 1.82, 50W, 3% 586677-502 RCL, AL-50
X 2.80, 50W, 3% 586677-506 RCL, AL-50
X 6.04, 50W, 3% 586677-514 RCL, AL-50
X 10, 50W, 3% 586677-516 RCL, AL-50
i x 18.2, 50W, 3% 586677-519 RCL, AL-50
X 20, 50W, 3% 586677-520 RCL, AL-50
X 34.8, 50W, 3% 586677-526 RCL, AL-50
X 45.3, 50W, 3% 586677-529 RCL, AL-50
X 86.6, 50W, 3% 586677-568 RCL, AL-50
X 121, 50W, 3% 586677-534 ‘RCL, AL-50
R22 XExgx|xagxixiIx|xlIxix Not Used
R23 x| 1500, 1/8W, 1% 586055-185 ELA, MF4
X 3480, 1/8W, 1% 586055-100 ELA, MF4
b 2940, 1/8W, 1% 586055-186 ELA, MF4
X 14990, 1/8W, 1% 586055-187 ELA, MF4
] x 13K, 1/8W, 1% 586055-189 ELA, MF4
R24 XPxPX | xfdx}xfx] xfix! x 1K, 1/2W 280-1145pr74 AB, EB
R25 x| x 2940, 1/8W, 1% 586055-186 ELA, MF4
x| x 5900, 1/8W, 1% 586055-111 ELA, MF4
x| x 12.7K, 1/8W, 1% 586055-127 ELA, MF4
x| x 18.7K, 1/8W, 1% 586055-135 ELA, MF4
f x| x 28.7K, 1/8W, 1% 586055-144 ELA, MF4
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Table 6-2
Replaceable Parts List

STM Module IIIA {cont'd)

STM Model e
MANUFACTURER
clReul Al X KA b &K SORENSEN ’
™ TN NN o DESCRIPTION PART NUMBER TYPE
SYMBOL n)% 8IS AR
Resistors (ohms, *10%)-(cont'd)
R26 x| x , Variable, 2K 586371-5 BNS, 3006P
X x| x Variable, 5K 586371-6 BNS, 3006P
XiX Variable, 10K 586371-7 BNS, 3006P
x| X Variable, 20K 586371-8 BNS, 3006P
R27 X| x xHxi xi x| x|| x] x Not Used
R28 X X x{ x| x|l x| x| x| x 47K, 2W 280-1147P134 | AB, HB
R29 x| x 10, 1/24 280-1145P2 AB, EB
R30,31f x| x x| xfx] xql x| x 330, 3W 27-397-85 EMC, DM20
RT1 x| x X xi xjix| xfhx] x Thermistor 165541-1 KC, RL10007-
: 1.31
Transformers
Tl x| x Power 586513-1 SR
' X 586513-2 SR
X[ x 586515-~1 SR
X 586515-2 SR
o[ x 586515-3 SR
x{x 586516-1 SR
T2 Xl X xEx] xfx| x{x}x Pulse 586340-1 SR
VR1 X1 X X Diode, Zener 1N825 588105-3 MA
Miscellaneous
Schematic Diagrams:
MOBDEL
X 3.5-36 D586650 SR
X 5-36 586651 SR
9-20 D586652 SR
X 12-20 D586653 SR
X 15-15 D586654 SR
X 18-15 D586655 SR
X 24-13 D586656 SR
X 28-11 D586657 SR
X 36-6 D586658 SR
X 48-6 D586659 SR
781 x| x xBx] xjixt x| x| x Terminal Block (Input) 586555-1 Kutka, 1699-7
TB2 X{ X xfx! xitx] xlx] x Terminal Block (Qutput) 247-7204P102 ?ulka, ?02,
Type Y
X X xfx] x| x| x}I x| x A100 Control PCB Assembly 982207-1 SR
x| x xf{xp xfx] xfl x{x Regulator PCB Assembly 982114-1 SR
x| X X{I x| xfix] x| x| x Base Drive PCB Assembly 166088-1 SR




Table 6-3
Replaceable Parts List
Control PCB Ass'y (A-100) 982207-1

A1l STM Models

CIRCUIT SORENSEN MANUFACTURER,
SYMBOL DESCRIPTION PART NUMBER TYPE

Capacitors (uF except as noted)

Cc1l 0.22, 250V 24-2015-17 SE, MMK

C2 6.8, 20V 235-7395P51 SP, 196D

C3 6.8, 20V 235-7395P51 SP, 196D

c4 6.8, 20V 235-7395P51 'SP, 196D

C5 390pF, 300V 235-7053P147 ~EMC, DMi15

€6 1200pF, 300V 235-7355P44 EMC, DM20

c7 390pF, 300V 235-7053P147 EMC, DM15

C8 .01, 250v 24-2015-1 .SE, MMK

c9 1.0, 35V 235-7395P76 SP, 196D

C1l0 .0047, 100V 235-7193P3 Capar

C11 .0047, 100V 235-7193P3 Capar

C12 6.8, 20V - 235-7395P51 SP, 196D

c13 - 0.1, 100V 24-2037-7 SE, MMK

ci4 - .001, 1kv 235-7421P14 RDM, .JF

C15 .001, 1kv 235-7421P14 RDM, JF

Cl6 .015, 100v 235-7193P10 Capar

Cl7 .0047, 1o0v 235-7193P3 Capar

ci8 .0022, 1oov 235-7193P2 Capar

~]C19 820pF, 300V 235-7053P334 EMC, DM15

c20 .015, 1oqQv 235-7193P10 Capar

c21 9.1, 100V 24-2037-7 SE, MMK

c22 2.2, 15V 235-7395P34 ] SP, 196D

23 .22, 100V 24-2037-11 - SE, MMK

c24 .22, 100v 24-2037-11 SE, MMK
Diodes

CR1 1N4148 322-7220P1 7T

CR2 1N4148 322-7200P1 ITT

CR3 1N4148 322-7220P1 ITT

CR4 1N4148 322-7220P1 - ITT

CR5 1N4148 322-7220P1 ITT

CR6 1N4148 322-7220P1 ITT

CR7 1N4148 322-7220P1 7T

CR8 1N4148 322-7220P1 ITT

CR9 IN4148 322-7220P1 ITT.

CR10 1N4148 322-7220P1 ITT

CR11 IN4148 322-7220P1 ITT

CR12 1N4148 322-7220pP1 ITT

CR13 1N4148 322-7220P1 ITT

CR14 1N4148 322-7220P1 ITT

CR15 LED, Green 167793-1 HP, 5082-4955

CR16 1N4148 322-7220P1 ITT

CR17 1IN4148 322-7220P1 T

CR18 1N4148 322-7220P1 T

CR19 1N4148 322-7220P1 ITT

CR20 552998 587306-6 Semtech

CR21 552998 587306-6 Semtech

CR22 §52998 £87306-6 Semtech

CR23 $52998 587306-6 Semtech
Transistors

Q1 2N3439, Selected 18-211-2 RCA

Q2 2N3439, Selected 18-211-2 RCA

Q3 2N2222A 386-7249pP57 RCA

Q4 2N2222A 386-7249pP57 RCA

Q5 2N2907A 386-7249P58 GE

Q6 2N2907A 386-7249P58 GE
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Control PCB Ass'y (A-100) 982207-1

Table 6-3
Replaceable Parts List (Cont'd)

A1l STM Models

CIRCUIT

SORENSEN MANUFACTURER,
SYMBOL DESCRIPTION PART NUMBER © - TYPE
Transistors (cont'd)
Q7 2N2907A 386-7249P58 GE
Q8 2N2222A 386-7249P57 RCA
Q9 2N3638 18-143 Fairchild
Resistors (ohms, 1/4W, +2%
unless noted)
R1 10K, 5W, 5% 586054-61 Tel-Labs, ELS
R2 5.6K 585108-47 CG, C4
R3 5.6K 585108-47 G, C4
R4 33K 585108-125 G, C4
R5 33K 585108-125 CG, C4
R6 3.9K 585108-39 G, C4
R7 3.9K 585108-39 CG, C4
R8 1.0K 585108-11 Cq, C4
R9 1.0K 585108-11 CG, C4
R10 10K 585108-59 CcG, C4
R11 10K 585108-59 CG, C4
‘T1R12 10K 585108-59 CG, C4
R13 10K 585108-59 CG, C4
R14 430 280-1171P60 MIL-R-11A
R15 12K 585108-105 cG, C4
R16 10K, 1/2W, Variable 585370-7 BNS, 3389H
R17 10K 585108-59 cG, C4
R18 3.9K 585108-39 CG, C4
R19 10K 585108-59 CG, C4
R20 4,3K 280-1171P96 MIL-R-11A
R21 100K 585108-149 CcG, C4
R22 47K 585108-133 CG, C4
R23 10K 280-1171P109 MIL-R-11A
R24 10K 280-1171P109 MIL-R-11A
R25 10K 280-1171P109 MIL-R-11A
R26 10K 280-1171P109 MIL-R-11A
R27 120 280-1171P40 MIL-R-11A
R28 680 ’ 280-1171P67 MIL-R-11A
R29 5.0K, 1/2W, Variable 586370-6 BNS, 33894
R30 4.3K 585108-41 G, C4
R31 27K 585108-121 e, C4
R32 1.0K, 1/2W, Variable 586370-4 BNS, 3389H
R33 5.62K, 1/8W, 1% 586250~110 Electra Mfg., MF4
R34 1.0K 585108-11 CG, C4
R35 3.3K 585108-35 CG, C4
R36 3.3K 585108-35 CG, C4
R37 180, 1W, 5% 280-1146P46 AB, RC 30/32
R38 1.0K : 585108-11 £G, C4
R39 1.0K 585108-11 CG, C4
R40 180, 1W, 5% 280-1146P46 AB, RC 30/32
R4l 4,7K 585108-43 G, C4
R42 5.6K 585108-47 Caq, C4
R43 22K 585108-117 CG, C4
R44 9.1K 585108-57 CG, C4
R45 10K . 585108-59 cG, C4
R46 100K 585108-149 CG, C4
R47 47K 585108-133 CG, C4
R48 270K 585108-177 CG, C4
R49 10K 585108-59 CG, C4
R50 10K 585108-59 ca, c4
R51 4.7K 585108-43 CG, C4
R52 10K, 1/2W, Variable 586370-7 BNS, 3389H
R53 100K. 585108-149 CG, C4
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Table 6-3

Replaceable Parts List (cont'd)

Control PCB Ass'y (A-100) 982207-1

All STM Models
CIRCUIT DESCRIPTION SORENSEN MANUFACTURER,
SYMBOL PART NUMBER TYPE
Resistors (ohms, 1/4W, £2%
unless n_oted-contfd)
R34 3.9K 585108-39 CG,C4
R35 7.5K 585108-53 CG, C4
RS6 5.6K 585108-47 CG, C4
R57 1.5K 585108-19 CG, C4
R58 220K 585108-179 CG, C4
R59 15, 5% 280-1171P7 MIL-R-11A
Tl Bias Transformer Ass'y 589958-2 SR
Integrated Circuits
Ul LM339N 166970-1 NS
U2 LM324N 980100-1 NS
U3 LM339N 166970-1 NS
- U4 LM741CH 586372-3 NS
us Opto-Isolator 586463-3 TI, OC1722-1
U6 LM318N 166971-1 NS
Zener Diodes
VRI1 IN4740A 843-474-0A MA
VR2 1N825 588105-3 MA
VR3 IN825 588105-3 MA
VR4 IN825 588105-3 MA
VRS 1N825 - 588105-3 MA
VR6 IN5228B 588101-5 MA
VR7 IN5228B 588101-5 MA
VRS IN5228B 588101-5 MA
Schematic 983098 SR
PCB (No Components 982208-1 SR




Table 6-4
Replaceable Parts List
Regulator PCB Ass'y 982114
All STM Models
(Ref. Fig. 5-8, p.5-14

CIRCUIT DESCRIPTION SORENSEN MANUFACTURER,
SYMBOL PART NUMBER TYPE
Capacitors (uF except as noted)
ct 47,250V 824-4R7-25
C2 0.001, 1IKV 235-7421P14 RMD, JF
C3 0.01, 25V 235-7426P1 RMD, M25
Rectifiers (Diodes)
CRI1 Rectifier, 816 587565-4 SEM, S16
CR2 Rectifier, S16 5875654 SEM, S16
Transistors
Ql TIP47 589802-1 TI
Q2 2N3440 386-7249P13 RCA
Q3 2N3440 386-7249P13 RCA
Q4 2N2222A 386-7249P57 RCA
Resistors - (ohms, +10% except as
noted)
R1 47K, IW 280-1180098 AB, 032
R2 22K, 2W. - - 280-1147P122 AB,EB
R3 150K, 12W 585326-219 CG, C5
R4 1.5K, 1/4W, 2% 585108-19 CG, C4
R5 560, 1/4W, 2% 585108-91 CG, C4
R6 4.7, 12W, 2% 585326-3 CG,C5
R7 33K, 12W 585326-188 CG,C5
R8 33K, 112W 585326-188 CG, Cs
RO 1K, Variable 586370-4 BNS, 3389H
R10 33K, 1/4W, 2% 585108-35 CG, C4
RI1 510, 172W,2 5 585326-101 CG, C5
Zener Voltage Regulator
VRI1 IN4741A, 10V 588102-8 MA
Schematic Diagram C982112 SR




Table 6-5
Replaceable Parts List
Base Drive PCB Ass'y 166088-1

STM Module IIIA Only
(Ref. Fig. 5-9, P. 5-15)

STM Models
CIRCUIT o . SORENSEN MANUFACTURER,
SRS A A o DESCRIPTION PART NUMBER TYPE
SYMBOL | /% J:qﬂ,\% AR V _ |
C19 XIxExIxfExIxfx|{xx}x Cap., 0,003uF, 600V 235-7207P51 SP
€20 XixXExixfix]xlixjxlxlx Cap., 0.003uF, 600V 235-7207P51 SP
Diodes
CR1 xpxfx| xfx]xlx|xfx]x 400V 586379-6 SEM, S1F4
CR2 XExgxxfxixjfx|xfxjx 400v 586379-6 SEM, S1F4
CR3 XIxgxpxfIx)xfil xi x{l x| x 1000V 587565-6 SEM, SOM
CR4 XI X x| xyxy xfxix|lx|x 1000V 587565-6 SEM, SOM
CR5 X{xfxyxlbxpxjixfxfxix 50V 586379-1 SEM, S1F05
CR6 XX xpxpyxpxjix)xlx]|x 400V 586379-6 SEM, S1F4
CR7 XPXEXPxflx] xfix| xlx!x 50V 586379-1. SEM, S1F05
CR8 XExpx{xlx)xlx]xllx]x 50V 586379-1 SEM, S1F05
CR9 XIxtxPxfix] xl x| x| x| x 400V 586379-6 SEM, SiF4
CR10 Xpxpxpxjfxfxpxpxifxfx 50V 586379-1 SEM, S1F05
Transistors
Q1A XExpx| Xf x| xff x{ xkx} x 2N2219A, NPN 386-7249P32 GE
Q1B X{pxg x| xfi x| xf x| x| x| x 2N2219A, NPN 386-7249pP32 GE
Q2A XX x| xff x| xy x| x|} x{ x 2N2219A, NPN 386-7249P32 GE
Q2B XEox x| xf x| xf x| x{ x] x 2N2219A, NPN 386-7249pP32 GE
Résistofs ‘
R1A XP xB x] xf x| xf x| xfl x| x 12 ohms, 1/2W, 10% 280-1145P5 'AB, EB
R1B X xfox} xfoxp oxjpfoxi xl xi x 12 ohms, 1/2W, 10% 280-1145P5 AB, EB
R2A XPxfp xp xlb x| x{l x] xfl x| x 12 ohms, 1/2W, 10% 280-1145P5 AB, EB
R2B XIxf x| xif xt x}} x;{ x|l x| x 12 ohms, 1/2W, 10% 280-1145P5 AB, EB
xpPxfoxi x| x{ xll x] x| x| x Schematic Diagram - B166086 SR
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