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INSTRUCTION MANUAL - MODEL DLVP 50-120-1500A -- 1

1.0 INTRODUCTION
The Dynaload is a precision instrument which simulates

electrical loads to test power supplies, generators, servo
.:systems, batteries, andﬂgimilar_electrical power sources.
N It simulates, at the option of the user, resistive loads
{amps/volt) or mavy be switched to a constant current load
characteristic (current regulated at a pre-selected value)
or a ceonstant voltage type of load (similar o a battery or
ﬂ a zener diode). Provisions are also made for external
7 programming in automated test set ups. The external
programming voltage is from 0-10V with an input impedénce of
10K minimum. Load current is directly proportional to

programming veltace, and the sensitivity is adiustable with

the front panel current adiustments,

; In additior to the constant current external
programming, the Dynaload may be programmed by an external
resistance zc function as a resistive load. The load
resistance ig inversely proportional to the programming
resistance.

The pulse load may be varlied in freguency and 10-100%
duty cyele {pulse width}. Frequency ranges are 20-200 Hz,

100-10¢0 Hz, and 500-5000Hz.

we [DIUCRALTIOL]
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INSTRUCTION MANUAL - MODEL DLYP 50-120~1500A ~= 2

Pulse amplitude is independently controlled and may be
added to a preselected DC current by the combination of the
front panel controls. The meter normally feéds peak pulse
current, so the DC current should be preset, and the pulse
current is the difference between peak reading and the
previous DC reading. The output of the internal pulse
generatdr is available at the rear panel (TB1-1). The pulse
wave form may be modified by inserting wave shaping
circuitry between TB1~1 and TB1-2, which are normally
Jjumpered together by a ¢lip on the terminal block.

The circuit breaker used to connect the source o the
power devices in the load is electronically controlled and
senses overcurrent, over dissipation {volts x amps), and
overvoltage.

In the event of an overvcltage or overtempsrature

condition, protection circuits open the electronic circuit

breaker. In the event of an overcurrent or overpower
condition, circuitrv is activated to limit the load current,
and a front pansl "power limit"™ LED is 1liz. If the current
and power are increased further, protective circuitry will
open the electreonic circuit brzaker. The power trancistors

are turned off prior te the circuit breakser copening.

WWW altietronics.com



© INSTRUCTION MANUAL - MODEL DLVP 50-120-1500A == 3

2.0 SPECIFICATIONS
] ' THE FOLLOWING RATINGS APPLY:

LOAD VOLTAGE: 3 TO 50V
I - . LOAD CURRENT: 0 TO 1204

POWER DISSIPATION: © TO 1500W

OVERLOAD RATING: 20%

SELF-PROTECTION -- QVERVOLTACE: <60V

OVERCURRENT : <14CA

OVERPOWER: <1750W
' : 2.1 MODE SELECTOR SWITCH POSITION
- ' : {From left to right)

POSITION 1: Constant resistance 0-5 A/V as s
] determined by the front panel DC load
adiust

FOSITION 2: Constant resistance 0-30 A/V as

o detarmined by the front panel DC load

. adijust

- POSITION 3: Ceonstant current 0-30A as determined by
the front panel DC load adjust

POSITION 4: Constant current 0~120A as determined by
the front panel load adjust

i
} POSITION 5 A variable duty cycle pulse load with
. AND 0-20A and 0-120A rangss. The freguency
: POSITION 4: ranges of 20-200, 100-1K, and 5G0-3%K are
3 selected by the three frequency range
. switches directly above the pulss lead
3 range switches.

POSITION 7: External modulation -- will program from
0-120A with 0-10V applied to the external
modulation terminals {TB1-3 and TB2-5).
Modulation gensitivity is directly
adjustable by the front panel DC load
adiust control.

. POSTITION 8: Ceonstant voltage lcozd. In this posgition,
the load is similar to a battery being

: charged or a constant voltage zener

} diode; no current is drawn until the
source voltage reaches the regulating
voltage. The voltage at which the Dyvna-
Dvnaload regulates is adjustable by the

= front panel volits econtrol.

www.valuetronics.com
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INSTRUCTION MANUAL - MODEL DLVP 50-120-1500A -- 4 o

+2.2 FRONT PANEL CONTROLS

S§1: AC ON/OFF switch and indicator lamp

$2: DC load ON/OFF switch and indicator lamp

Ml: Load current range as selected by front panel
current range select switch, 0-6Vv, 0-18V,
or 0-~60V

$3: short current switch.

M2: Load current tange as selected by front panel

current range sselect switch: 0-12a, 0-264, or
0-120A '

P TR S AT R E WG D AR S LM WS AR i Mk ek v iy e b o O MR AT MAr e e e WS e Ml ek o D M e M W il il ke v ot ke b b v o O v e

WHEN TESTING LOW CURRENT SOURCES, IT MAY BE ADVISARLE TO USE
AN EXTERNAL FUSE OR CIRCUIT BREAKER TO PROTECT THE SOURCE.

T A Bk W R W R VAN Mt N M s W M W W R W Wb e el e ek W K e WA B WA i e e e e e M e A e e

THE METER RAMGE SELECTOR SWITCH SHOULD ALWAYS BE MANITAINED
IN THE HIGHEST VOLTAGE OR HIGHEST CURRENT POSITICN EXCEPT
WHEN READIMGS ARE BEING TAXEN. ALTHOUGH THE METERS HAVE
HIGH OVERLCAD CAPABILITY, THEY MAY BE DAMAGED BY OVERLOADS
IN THE LQWER RANGE POSITIONS.

- e e e N W WA S WD AR W S A b e e i e T M T e MR W R MR W o e e W e e e i oy  wor

Provision is made to connect the load by front panel

binding posts for load currents

»f less than 152, When the
load currents are greatsr than 152, the studs on the rear of
the unit should be used.

CURRENT EAMPLE: This i¢ provided for mezsuring the

combinations of steady state and pulse lcoad current with an
cgcilloscope. The currsnt sample output is calibrated for

cne milliivelt per amp of load current.

www.waluetronics.com




= INSTRUCTION MANUAL - MODEL DLVP 50-120-1500A -- 5

SYNC QUT: This is a pulse output which is of the same
i frequency as the internal pulse generator, and mav be used

to trigger an Qscilloscope.

r———

1 PEAX AVERAGE SWITCH: This switch places the ammeter control
‘circuitry in either a peak pulse current reading or an

average current reading mode,.

: -;;J

] "DC LOAD CURRENT ADJUST: Course and fine adjust contols with

3 a 10 te 1 ratio for precisely setting the load current for

the constant current and amps/velt ranges. This control is

alsco functional in the pulse mode to adjust the DC load

component.

8 4 PULSE LOAD CURRENT ADJUST: Course and fine adijust controls

for the 0-30A and 0-120A pulse ranges.

PATE/WIDTH CONTROLS: The rate control continucusly adiusts

the frequency of the pulse within the frequency range
selacted. The width control adiusts the duty cycle of the

pulse from 10% to 100%.

VOLTS CONTRCL: This control sets the threshold veltage at

J which the Dynalcad will regulate the voltage present at the
input by drawing the lcad current required to bring the
. voltage down to the value set. The "knes" of the threshold

1s approximately 500 A/V.

~ EnToTnaLtspatRan)
f;L...- ] ;EQa"J
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2.3 REAR PANEL CONNECTIONS: -- TABLE 1
__} -
REAR PANEL CONMNECTIONS
I E+ PLUS LOAD. CONNECT TO THE POSITIVE
‘ TEPMINAL CF THE SOURCE TO BE TESTED.
- MINUS LOAD. CONNECT TO THE Miuus
TERMINAL OF THE SOURCE TO BE TESTED.
TR1-1 CUTPUT OF THE PULSE CENERATOR.
TR1-2 INPUT TO PULSE LOAD RANGE SWITCHES. TERMI-

TERMINALS TR1-1 AND TB1-2Z ARE NORMALLY
JUMPERED TOGETHER. L&

TB1l-3 EXTERNAL MODULATION INPUT. CALIBRATED

FOR 1ZA PER 1 VOLT INPUT.
TB1l-2 10V REFERENCE FQR USE AS PROGRAMMING VOLTAGE.
TB1~5 RESISTANCE PROCGRAMMING, ACCESS PIN TOC

FRONT PANEL DC LOAD ADJUST POTENTICMETEER.
MCDE SELECTOR SWITCHES TC THE A/V RANGES.

T™h2-1 STATUS INDICATION OF ELECTRCNIC CIRCUIT

. BREARFER MODE. WITH CIRCUIT BREAKER CLOSED,
i A BV SIGNAL WILL BE PRESENT AT THIS PIN.
WITH THE CIRCUIT BREAKEPR QPEN, NO VOLTAGE
WILL BE PRESENT.

o \ . _ - - j.fr

? TE2-2 DC OM. A SHORT FRCM THIS PIN TO CIRCUIT
L COMMON WILL CLOSE TEE CIRCUIT BREAKER.
TB2-3 DC OFF. A SHORT FROM THIS PIN TO CIRCULT

COMMON WILL CPEN THE CIRCUIT BREAKER.

- TBR2~4 SHORT. THE SHORT CIRCUIT CONTACTOR CAN BE
ENERGIZED BY PULLING THIS PIN TO CIRCUIT
COMMON. THE SHORT CIRCUIT WILL REMAIN AS
LONG AS THE PIM IS KEPT LOW.

| TB2-5 CIRCUIT GROUND IS THE CONNECTION TO THE
CURRENT REGULATORS CIRCUIT COMMON AND IS

. NOTE * ELECTRICALLY CONNECTED TQ THE E-STUD.

- Fl AC LINE FUSE Al, SB

. NOTE*: THE CONTROL OF THE CIRCUIT BREAKER REQUIRES ONLY A

MOMENTARY CONNECTION TO THE CIRCUIT CCMMON TQ CHANGE THE STATE
OF THE BREAKER. THE PROTECTION CIRCUITRY IS NCT ALTERED RY
4 THESE CONTPOL PINS CR THE FRONT PANEL D¢ LOAD-ON SWITCH. THE
CIRCUIT BREAKER AND SHORT CIRCUIT CONTRCL PINS REQUIRE LESS

“ N. 10
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INSTRUCTION MANUAL - MODEL DLVP 50-120-1500A -- 7

3.0 OPERATING INSTRUCTIONS
The following procedure is recommended for connecting

the Dynalcad:

Set the AC and DC Dynalocad ON/OQFF switches to off.

" Setr the meter range switches in their maximum

voltage and current positions.

Set the load adjustments controls in the counter-
clockwise position.

Set the mode selector switch to the desired modekm
Connect the Dynaload to a standard 115V, 50«60
Hertz power source (optional input voltage rangss
are available),

Connection the source to be tested to the load
terminzls of the Dynaload. E+ and £- on the rear
of the unit. Two terminals ars provided in
parallel for each polarity for simplified
connections.

If external modulaticn is to be used, the external
programming voltage should also be connected.

Set the AC power switch to CON, the AC ON indicator
lamp should light.

The DC ON circuit breaker sheuld now be actuated
by pressing the momentary contact "DC LOAD-ONT
switch.

The indicator lamp in the Y"DC LOAD~CON" switeh

should ilight.

www.valuetronics.com



" INSTRUCTION MANUAL - MODEL DLVP 50-120-1500A -

"The resistive load characteristics ¢f the Dynalozad
simulate g pure resistance down to apprbximately 1 to 2 velt
input; for a given resistance setting, the current is
directly proportional to the voltage ovar wide dvynamic
. ranges. In the very low voltages, the power transistors

will saturate.

© 3.2 CONSTANT CURRENT MODE

o ‘ ‘Some power sources, such as variable power supplies,
are rated at a fixed maximum load current and adjustable
over a predetermined voltage range (for example, 5-30V @

2C0AY. If the resistive load characteristic were used for

N

this type of test, it would be necessary to reset the load

each time the power supply voltage was changed in order to
Sy ; maintain the full load current. However if the load is zet
to the 0-30A raﬁge,_and a lcad of 20A is applied, then th=
: DOWRr suppiy can be adijusted frbm 5-20V, and the load
) current will remain constént..

It should be ncted that many power supplies are

cdesigred for short circuit protestion by internal current

limiting and bendback, and therefore, may not start up into
1 | a constant current type of load. BAccordingly, the constant
- resistance characteristic should be used ag a2 lecad when
gimulating short circuit protection and recovery of mest
solid state power supplies unless otherwise specified by the

! ' manufacturar,

o IRS0-120- 1560

i . |
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'i'3.3 EXTERNAL MODULATION -

In the external modulation mode, the Dynalocad acts as a
constant current load with the_c@nstant current proportional
to the external voltage applied to TBl—3 and TB1-5. -

The Dynaloa@ will program from 0-120A if the DC load

' adjustments are set in the maximum'clockwise positicn., The
programming sensitivity may be reduced proportionately by
the front panel DC load adjust contrels. Turning the.load

'; : - adjuét counterclockwise reduces the programming sensi-

i; tivity. 'The inp&t impedance of the external modulation

terminals is approximately 10K ohms.
|  The linearity of the external program is set to bhe
within 1% zbove 1A. |
The transisnt response of the Dynéload is determined by

4 the feedback 16op characteristics of the constant current

R

regulator to achieve precision programming.

5007 .34 PULSE MODE
The pulse load may be varied from 0-30A or from 0-120A

pealk current by the pulse amplitude control on the front

panel. The frequency may be varied from approximately
20~5000 Hz by the pulse freguency control and rangé switches
on the front panel. This pulse load may be superimposed on

top of 2 constant DC load, which mav be selected by the DC

] icad contrel on the front panel.

www.valuetronics.com
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If the pulse ‘is to be used down to a no-load state, the

-

DC load controls should be turned fully countéfclockwise.

The maximum total of the pulse and DC load will be limited

~around 120A by the internal current limit protection.

The rise time of the load current pulse is

approximately 50 us for 0-120A. If this is too fast for the

. application, the wave form may be altered by inserting a

network between TB1-1 and TB1l-2,
The DC pulse lqad may be mixed in any combination
throucgh the'use of the separate DC load course and fine and

the pulilse load coarse and fine controls. 'When the 0-30A

-pulse mode is used, the DC load contrel is calibrated to a

0-30A range and the pulse load contrel also has a 30A

range. The 1290A range functiens similarlvy.

3.5 CONSTANT YCLTS MODE

In the constant volts mode, the Dynaload acts as an
adiustable power zener diode. The fequlatihg voltage is
programmable from approximztely 2-50V by the front panel
volts adiugt contreol. The gonstant volts position is used
to simulate a battery to a battery charger, or the Dynaload
may also e used as a shunt requlator for special

applications.

aluetronics.com:
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5}5 POWER RATING

The Model DLVP 50-120~1500 will dissipate 1500W
éontinucusly.- In order to assure that overheating does not
.eceur, the sides and rear of thewgyna;oad shquld be clear
for the air intake and the air exhaust. The cooling air
‘enters from the éides and leaves from the fear. The
Dynaload should periodically be checked for dust
accumulation. If the power devices should exceed 125°C, a

thermal cutout will trip the circuit breaker.

3.7 PROTECTIVE CIRCUITS

The bynaload has internal current limiting at
_approximaﬁely-120A-maximum, at which point the power limit
_3iamp'is'lit, and 1f the load current exceéds approximately
; 130A, the circuit breaker will trip. The Dynalocad also
iﬁcorporates reverse voltage protection bv reverse dicde.
Ifrﬁhe inﬁﬁt is hooﬁed up hackwards, the source will be
 §£0££éd.7 In thé évent that an overvoltage is applied to the
Dynaload, an internal overvoltage circuit will open the
circuit breakesr, thereby protecting all internal circuits.
The veoltage curr=ent product is also monitored to
prevent an overpower condition from happening. Accordingly,
the current limit characteristic are set at approximatel
1252, which is maintained to approximately 12V. At this

point, the current limit characteristic ig reduced ag the

ww.valuetronics.com
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‘input voltage is increased, thereby limiting the maximum

powsr which may be programmed into the Dynaload. When the
load exceeds 125A or 1500W, the power limit indicator will

be lit.

3.8 SPECIAL APPLICATIONS

The Dynalcad may be used for AC load testing, within

ite ratings, by the use of an external bridge rectifier so

that the Dynaload sees pulsating DC, but the AC source sees

- an AC load. The effect of the rectifier is to slightly

distort the Dvnaload characteristics at low voltages and
currents. The Dynaload is neot normally recomménded for
testing AC sources abovs 1000 cycles due to its limited
speed ¢f response, unless the user specifically recognizes
the load characteristics at higher frequencies,

. The Dynaload may also be used as a current or voltage
regﬂlator rather thén a load for special applications as

described in Sections 3.2 and 3.5.

2.9 EFFECTS OF CARLE INDUCTANCE ON PULSE LOARING

When the Dynalcad is used for high current pulse
loading, the effescts of cable inductance must be considered
The critical parameters are the 50 microsecond rige time and
the 2V minimum compliance specifications. If the inductance
of thes cables from the veltage source is great enough to

cause the voltage at the Dvnaload to go below 3V, then

I!L‘ 3:’:_}. "} ]
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excessive current wave forml&istértién_will occur. This is

because the power devices are driven into saturaticn in an

attempt to reach the programmed current which cannot occur

because of the low coliector voltage. Once in a saturated

state, the response time is much slower. The result is a

significant overshoot on the rising edge of the pulse. The

- peak reading ammeter will measure this peék and give

deceiving results.

In order to prevent this from occuring, it should bhe

noted that:

1.

et

microhenry = 2.4 feet of wire {(total).

2. 507 @ 50 microseconds rise time = 1 volt drop

with 1 microchenry.

3. The inductive drop cannot exceed the difference

For example:

4  between the source veltage and the 3V compliance.

To test a 10V source with a 100A pulse,

-the maximum cable lencgth would be:

E Max drop = 7V

di 1004
E = L =-m- TV = L =emeee
dt 501s

L = 3.5 microhenries maximum

Maximum cable length = 8.4 feet total
or 4.2 feet from scurce to Dynaload.

If the distance from the load to the source must be

greater than this,

maximum distance.

thers are several methods to increase the

One way is to use several insulated

.valuetronics.com
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conductors. This cutsithe'induétancé'in half if 4 are used

instead of 2, or by one-third if 6 are used.

or triples the maximum length, respectively.

is to sleow down the rise time.of the pulse generater before
~applying it to the regulation loop. This can be done by
removing the jumpéf on TB1 and inserting an R-C network
hetween the pulée*out and pulse-in terminals. - Increasing
this rise time to 530 microseconds will double the maximum
éable.lengthu' The third methed is to use a large elec~
troiytic capacitor at the Dynaload studs that can supply the
current necessary to conteract the inductive drop of the

cable. If the previous example required 15 feet of total

cable length or 6.25 micrehenries, which would be 12.5V of

inductive drop, then the capacitor would have to supply 5.5V

@ 1008 for 30 microsencond. Ry the formula:

The capacitor regquired would be 900 microfarads.

uetronics.com
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4.0 CALIBRATION PROCEDURES

: 4.1 VOLTMETER CALIBRATE
NO LOADR CURRENT, CIRCUIT BREAKER CLOSED
] . &V RANGE; SET 3V. (2.94 ~ 3.06V} R37
| 18V RANGE; SET 9V, (8.82 - 9.18V) . . R38
© 60V RANGE; SET 30V. (29.4 - 30.6V)  'R39
- 4.2 AMMETER CALIBRATE )
; ‘ PEAK-AVG SWITCH IN AVG POSITION "
7] ’ 12A RANGE; SET 10A. {5.8 -~ 10.2A) R4C
A * Check @ 2A reading. (1.96 - 2.04A}
- o 26A PANGE; SET 30A.  (29.4 - 30.6A) R41
g ' 120A RANGE; SET 100A. (93 - 102A) R42
. o ¥ Adjust R77 if necessary.
i Y 4.2 CURRENT CALIBRATE SAMPLE
- Set @ 100mV with 100A load. (RS4)
fi 4l4 AMPSVPER VOLT CALIBRATE
] Apply 4V to unit; measure voltage with digital at Tel
and TP2.
] With coarse load, adiust full clockwise,
0-5 A/V RANGE; SET 20A. {19.8 - 20.2A) R35

F 0-30 A/V RANGE; SET 120A. {119 -~ 121A)  R38
E 4.5 CCNSTANT CURRENT CALIBRATE
g With course load, adjust full <lockwise, 10V applied to
; unit.

_ 0=-30A RANGE ({29.75 -~ 30.253) R33
3 0-120A RANGE (119 - 121A) R
?{3w%%43%%@] _ £

www.valuetronics.com
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i 4.6 CURRENT LIMIT CALTBRATE
SET C. L. at 10V. ({120 - 130a) R8%S
4.7 POWER LIMIT CALIBRATE
SET P. L. (34 -.39A) AT 45V. RO 4
SET P. L. (43 - 50A) AT 35V. R94
| SET P. L. {60 - T70A} AT 25V. R84
Check power limit indicator.
4.8 LINEARITY CALIERATE
J ‘ : A Q—lov power supply with high resolution of adjustment
5. - . will be required to accurately set the program voltage. The
. program voltage is applied to the external moduiation pin at
3 7T31~3.. Thé'calibration should be done with a 10V scurce
J - voltage.
. ) PROGRAM VOLTAGE LOAD CURRENT
LR 0.5V {5.88A - 6.12A)
?;ﬂ?;. "?; 1.0V . | : (11.76A = 12.24A)
j V o 4.0v o (17.04A - 48.96A)
7.0V (82.327 - 8%.e£8R)
5 10.0v {117.6A - 122.4R)
%
N NOTE
J BE67 I3 USED TO ADJUST LOW CURRENT SET, AND R32 IS USED TO
ADJUST HIGH CURRENT,

W”’W ¥aitibtronics.com -
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5.0 THEORY OF OPERATION

5.1 CIRCUITS REGULATOR LOCOP

Operation amplifiers U3 and U4 process a voltage that -
is derived from either the reference for constant current or.

from the scurce voltage in the amps péf vdltmmode“ Oper=- -

ational amplifier U5 is used as an error amplifier that

3 J ' compares the processed voltage from U3, U4 and the veltage

| drop generated on SH101 from the load current. The output
of UB is sent througﬁ a current gain stage (Q2) and then
directly to the power transistors to control the load
current. The power transistor section consists of 3 drivers
and 32 main trénsistors. Each main transistcr has an
emmiter.resistor that allows equal current sharing. The
emitter resistors are of the fusible type éuch that the
failure of any one transistor will causs thé resistor to

. open and that fransistor will be isclated from the bank by _
the individual base steering dicdes.

L _. | - voitage is applied through R17 and/or R31 to pin.z

] {inverting input) <f U3 that is determined by the front

rpanel load adiust controls. If the DC icad adijust is

adijusted for 1202, then +0.8V will be present on D4 and R17.

Pin 2 c¢f U3 is a virtual null and should not be measured.

The cutputf of U3 will be -0,9V and is sent through R456 to

J4, Pin 2., The cutput of U4 will bhe +0.2V and is applied to

Pin 2 (non~inverting) of U5. This is now the reference

TR OIDTUREASIAAS15ALL

.................
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Voltagé fér cémpariséﬁ Qi%ﬁ-£héJgﬁﬁ££ %olfééé. The éﬁunt
voltage is applied te Pin 2 of US through R65. Error
amplifier U5 will control the legp to maintain equal
voltages on Pins 2 and 3.

I

th

the processed reference voltage on Pin 3 of US is
greater than the shunt voltage, then the output on Pin 6
_will‘drive Q2 harder, which will in turn increase the drive
current to the power transistor configurationL This will
increase the load current from the source until the shunt

voltage reaches the reference voltage, at which peoint the

cerror amplifier will reduce the drive, and the lcop will

equalize in regulatory fashion.

The RC networks around US determine the speed of
resﬁonse of U5 znd are made to bhe slower then the sum ¢of the
other components in the locop to assure that U5 is the

controlling factor. The response time of the loop is

.apnroylmat87y 50 us for a 0-120A step.

Potentlometer R67 is used to balance the input section
of U5 and to compensatse for ground potential differences

from

rﬂ

hunt to the PCB. This control is used to calibrate
the linsarity in the external program mode.

Transistor Q3 iz used to actively shut down the power
section if the shunt voltage should esxceed that programmed
and therafors, improvasg the fall time during high currsnt

rulse leoading.

Aview: valuetronlcs com-
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5.2 PEAK READING AMMETER

- MODEL DLVP 50-120-1500A - 20

ammeter circuit is to charge a capacitor to a value

[ VS S

and U7.

THE VOLTAGE GAIN OF AN OPERATIONAL
PROPORTIONAL TC THE RATIC OF INPUT

The hasic principle involved in the peak reading

preportional to the peak voltage developed across the shunt,
The voltage must not decay more than 2% between succegsive

pulses:. This is accomplished by oﬁerational ampiifiers U6

M AL MM AL LD o T T AN oW N WM WS S GWR M e e M e W AR MR A e Ak Al A e e T T TS T MR M M e AAe WA e R A M e

AMPLIFIER IS DIRECTLY
CURRENT TQ FEEDBACK

- CURRENT. THREE CONFIGURATIONS ARE USED IN THE UNIT.
= THE INVERTING AMPLIFIER, WHERE THE INPUT IS TO PIN 2, HAS A
VOLTAGE GAIN EQUAL TO THE FEEDBACK RESISTCR FROM PIN 5,
7 . DIVIDED RY THE INPUT RESISTOR T0 PIN 2. 1IN THIS CONFIGU-
3 I RATION, THE QUIESCENT OUTPUT VOLTAGE IS EQUAL TO THE VGQLTAGE
. ‘ON PIN 3. '
3 A

T

iy

input resistor selected by the

cverall feedback resistor R5E.

o

www.valuetronics.com

] follower {U8). The gain of the circuit

ammeter

2 IS GREATER.

- Storage capacitor (C9), 2nd 2 high impedance veltage

circuit consists of an inverting amplifier (U7}, a

THE VOLTACGE FOLLOWER, WHERE THE INPUT IS TO PIN 3, HAS UNITY
GAIN IF PIN Z IS CONNECTED TO THE OUTPUT ONLY.

THE COMPARATOR OR ERROF AMPLIFIER CONFIGURATION WILL COMPARE
Feo THE VOLTAGES PRESENT ON PIN 2 AND 3, AND .THE QUTPUT WILL BE
B HIGH IF PIN 3 IS GREATER, OR LOW IF PIN S

T L i e e ok o NS WA TR e WA T W Mee RGN W e e M e e e e kW W M A S WA WA Uk A i h Ll e it o e Ak e e e o e e

The input amplifier ¢f the peak reading ammeter U7,

is determined by the

rang

[==3
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As a voltage pulse'is impfésééd=on the éhunt by a

peak for a full scale reading. Transistors Q4 and Q5 supply

the current required to instantaneously pull capacitor €9 to

this -5V potential. Capacitor €9 is now charged to a

7}. ' current pulse, U7 amplifies and inverts the signal te -8BV

voltage proportional to the peak of the load current wave

:] E .. form. Voltage follower U& transfers this voltage to the

o © mechanically averaged reading.

5.3 CURRENT LIMIT/PCWER LIMIT

Oberat¢onal ampllﬁ*&* U8 performs the function of
cu”rﬁpt limit and powzr limit by comparing a reference

] by R85 tc a combination of the shunt voltage and input

will go negative and shut down the drive to the powar

A% ]

transisters through the powar limit indicator and RE
} the producst of source voltage and shunt voltage exceeds

1500W, the drivs will similarly by limited, This is

: {:Lv353-zzu—13%521
\}rw Iuetronlcs com

ammeter sees -the pulse current waveform and will give a

. -~ ammeter through R74 without loading deown 9. Pptentiometer
- o R77 1is used to zero the ammeter. The peak aﬁerage switch Sé
is out ¢f the circuit for peak reading and shorts out CRY
for average reading. sheorting CRY causes R71 to load down

o C9, and therefore, the pulse current is not stored. The

set

1 source veltage. If the source voltage is below 13V, then
the comparison is just refersnce to shunt voltage. When the

~ghunt voltage axceeds the value set by R2%, the out?ut of U8
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accomplished by zener diodes, VR7 and VR10. A portion of

the source voltage is added to the shunt voltage by VR7 and
- VR10, such that, as the source voltage increases, the
} : current limit peint is reduced. The power limit curve is a

;} _ dual slope approximation.

5.4 ELECTRONIC CIRCUIT BREAKER

A J-X filip-£flop {(U9) 1is used to energize a powsr .
;J o contractor threough Q8. The £front panel DC load-con switch igh "
a momentary contact type that grounds Pin 12 of U9 fo change
the state of the flip-flop. ‘The sat input_(?in 13), reset
i {Pin 2), and output {Pins 8, 3) are brought out to Tr2-1 for
remote control and status. The current iimit cection (U8)
23 ' is directly connected to the reset input and will override
'“ ; any other contrel in the event of an overcurrent, over-

voltage, or over-power cendition.

5.5 OVERVOLTAGE PROTECTICN

_ - Operaticnal amplifier U8 also provides overvoltags

o protection through the use of R8%, VRS, and VRS. If the

mn

ource voltage exceeds 50V, these zener diodes will cause

he voltage on Pin 2 to rise rapidly and put the loop into

Lo
t

power limit., The circuit breaksr will trip because of the

connection from U8 to the reseft input of U9.

B IDIYR30-120-15002)

www.valuetronics.com
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5.6 PULSE GENERATOR

Integrated circuit Ul {A3) is a vafiable pulse width
oscillator whose frequency is determined by the value of
capacitance from Pin 7 to ground. The pulse width is
determined by the DC reference voltage present at Pin 2.

Pin 10 is a 5V reference. The output of the oscillator

{Pins 12, 13} is inverted by Q2 (A3} and sent to the pulse

load adjust controls. Transistor Q1 on A3 is used to
generate a spike from the pulse generators output for

triggering an oscilloscope.

5.7 SHORT CIRCUIT

Power contactor K1 is provided for testing the short
circuit current ¢f a power supply. The contactor is
energized by Q€ and Q7. A current path of less than 10ma

from T32-4 to circuit ground is needed to energize the

“contactor.

5.8 POWER SUPPLY CIRCUITRY

Power is applied through Fl and S1 to the EWO fans and
the primary of T101. The two primaries of T101 may be
connected in parallel for 115 VAC, or in series forA23OV
operation. Secondary 8, 9, 10 is rectified and filtered
beth pesitive and negative. Three Pin regulators Uil and U2
requlate the raw DC to +12V for all of the operational
amplifiers and mede indicator lamps. Secondary 5, 6, 7 is
rectifiéd and fiitered to 28V for the short circuit and

leCUlt br eaker contac cOors.

\lew valuetronlcs com’



TRANGISTOR DEVICES DXC. .
' RANDOLPH, NJ 0785
CAGE CODE: * 85084

PARTS LIST Lt P BHa-1059 REV. DATE : 3/18/52
. DOCBHMENT/FRRT NOWRER ¢ L3592 REVISION LETTER : A

BLYP Se-150-1500 | SHETT : i
- AUTHENTIEATION:

CIRL. FIND DR MIL-SFEC NOTE

DES. NO. CUANTITY UM CRGE  PART MUMBER HCHERCLATURE SIIE  /ORWING NO. MO
:~ At 1,390 ER 15493L-105992  °T* P RSV DLW A Aidgsee
P Rz 1,609 EA 1858%-1 . PC ASSY S83332, DLVA-39- D Di9SE%
_ 126-1309 (AZ)
= A3 1,000 £R 1E53991-185582 PC ASSY DLYP A3 /105992

EOMON FULSER BOARD :
] B19: 1,869 EA ATASFS-127-550 FAN 1159 1130FM WL CSA 0D
€

= 2380 9 HI 0T

Bigz 1,900 £ ATISFS-12T-550 FRN 1150 113CFM UL T34 0
- 3
£008  HI FOT

ERIGE 1,809 EA JiNBdE-1 DICEE 61
] CRide 1,082 £ JINB4E-1 DICOE 61
s EITEN 1894 EA JiRBAT-1 DICIE GBI
- CR13h 1,02 EA JiAS- DIGTE &1
'..-{ : - - Py — Lix o e e - -
; Cxida 1,098 ER Jikbal-1 DIgE &I
CALd L% A JiNe45-4 DITIE &1
] CR127 1,202 £ J1NB4S-1 DIDEE 1
CRIRS 1,000 EA SN DIDEE Gi
. CRIgS £, 000 £8 J145-1 DIOLE G
b CR110 1.98@ £8 1NGEEH RECTIFIER BIC, STANDRRD R
i ECOVERY 2609 30
- ELASS MXIAL D M
5580, 432
- fatil 1889 TA JiNBa3-1 DIGEE 6l
- ERLLE L9 A Jie4E-1 DIONE Gi
- CRIL3 1,908 E8 J1N845-1 BIGEE G

www.valuetronics.com



- REPORT: £N_100

¢ TRNSISTOR DEVICES INC.
T RANGGLEH, NJ 87669

A - CASE CODE: 93004 o
C PRRTS LIST ;B 3850-105502 LR REd, DATE : B6ta/5e
DOCURENT/PART NUMBER :  A18539p REVISION LETTER : 8

| DLV S9-128-1500 SHEET : 2

, CIRC. FIND DRéW  MIL-SPEL NOTE
] DESG. NO.  URNTITY UM CHGE  FIRT NUMBER NOMERCLATURE SIZE  /ORWING NI MO
] CRiTk 1,209 £5 MBS DIOEE &1

eRitS 1,08 £ SN BI0CE 61

M CRih | 1203 £A N4 DI3EE I
M ERiLT 1,202 £ JING45-1 DICDE 51

) CR113 1,800 R JiNG4S-1 DIDE Bl

e CR19 1822 £ JiNG4E-1 DICDE 61

CRiz® 1,280 EA JINGAS-1 HICDE 61
" CRI2L 132 £A JiRg4E-1 DIODE &1

“ LRz 1083 EA JiNgsS-1 DIGDE &1

u CRLZD 1,286 JiNGAT-] DIfiTE 51

- Thizg 1,388 2 SikbEE-1 GI0EE 61

CRLES 1,084 £A JING4E- DI0EE §i

il TRz 1208 £ JINGAT- DIOEE 61

% CR1ET 1,829 EA TiNB4E-1 DIGIE &1

| CRiZ3 1,008 4 JiNe43-1 DITIE 5I

: CR1E3 1308 8 J NG4S~ DIGDE &1

CRiZ0 100 3 INS6.24 FECTIFIER 6IC, STANDRRD A

ECOVERY 200V 3
} BLASS AXIAL LERD I
9500/43¢

) CRIZI 1,282 £ JiNp4S-1 DIODE &1

N Catas L. 2% g8 JiNobT~1 DIQDE 6§

J CRI33 1,320 28 JING 451 DIGDE 61

) Cals 1,802 £ JiNg45-1 DIOEE 81
www.valuetronics.com
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- TRANGIGTOR DEVICES INC. |
U RENDOLPH, M 97853

CAGE CODE: #9004
PH“T- LSt ;P 3618105502 " . REV. DATE ; 86/18/92
- DOCUMENT/PART MUMBER @ A195982 REVISION LETTER ¢ A
DLEF 50-128-1500 SHEET : 3
CIRC. FIND BRAW  MIL-SPEC NOTE
- DESS. MO. - CURNTITY UM CAGE  DART NUMEER MOMEMCLATLRE SIZE  /DROHING ND.  NO. -
CRi35 1,203 £A JiNBa5-1 DIGDE 61
CR136 LOBS ER NG RECTIFIER iR
B51 1,208 ER HE-2000 DIODE, LED RED
DSR2 1,298 EA HLYF- 3000 DIODE, LED RED
1S3 1,308 £4 HLMP- 3000 DIGEE, LED RED
D54 t. 202 £A HLXE-3000 DIiCE, LED fED
F1 1,933 EA KDL~ GFUSE 1R 250V SLOW BL0W
5 1,200 E4 99-53-7081 CONN MOLEX 213980
% 1,000 A 29-58-3051 CONN MOLET
37 1,082 £4 29-50- 3061 COM MOLEX 2139-2A
LN 1,820 €4 3-6-5822 COW ILEA
K1 1, D00 £4 79-383 RELAY PONER CONTACTOR
K 1,009 £ o503 RELAY POWER CONTALTGR
#l 1,900 £ 198392 HTA LARGE 3-22 @~1%A AL2G392
1 1,000 EA 195712 WTR LARGE 3-02 2-0M A1ESTIZ
Pt 1.90@ £ #3-30- 061 CONN MOLEX
P3 1,803 £6 #9-52-307 CONN MOLEX
4 1,080 E4 89-33-3161 COMN MOLEY
£3 1,209 3 3-e-zoe2 CONN #0LEX
G 1,08 £A aNTHES XSTR 120y TO-E048A SILLD
NN RCA,  (SUB MJ1SER1)
MGT, SOLITRON
arez 1,009 ER NBHE XSTR 109 TO-2348R SILCO
NEN RCA,  (SUB MI1S001)

www.valuetronics.com
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- TRANGISTOR DEVICES INC.
 RANDOLER, N 07569

© CbE CODE: 03904

REV, TATE

iww valuetronics: com

FARTS LIST : P 3618-185508 _ s 86710/92
DOCUMENT/FART MUMEER @ A19590¢ REVISION LETTER :
TP S2-153-1500 SHEET ; 4
CIf. FIND DRAY  MIL-SPEC NOTE
DESS. MO. QUANTITY UM COBE  DORT NUMEER NOPENCLATURE SIZE  /ORGWING NO. MO,
WOT, SOITRON
183 1,808 £8 NTBES 157K 189V T0-206RR 3ILCS
RPN AR, {(SUB BIIS9BL) -
MOT, SOLITRON
124 1009 7 2NSEZD YSTR 180V TO~20408 SILCO
NEN FCA, (5B MJ1S@91)
MOT, SOLITRON
1S L0 ER. - ANEEEY {STR 189V TO-20400 SILCO
NFN RCA, (SUR MI1S081
¥OT, SCLITRON :
Q136 1,00 E3 - FNSRES 15TR 100§ TO-S24AR 3ILCD
NN B, (GB MJIS20L)
MOT, SOLITRIN
Q187 1,209 £5 | ANSHES §STR 18V TO-204RR S1LCD
: NPR AR, (SUB MJ13G91)
MET, SELITAON
aras 1,292 A NERZS ASTR 120V TO-2268% SILCO
Ne RCA,  (SUp MJLSEAL)
BET, SCLITwON
185 1,908 4 BNERES ISTR 198V TO-204AR SILTD
NN RCA,  (SUB wJiSeal)
MOT, SOLITACN
0112 1,200 E5 INSA39 XSTR ¥IL-S-13900/433
qiit 1002 £A TR XSTR 120V TO-22488 SILCH
NN RCE, {SUB MJ1SRR1)
WOT, SOLITRON
a1t 1,499 ER NGRS XSTR 120V TO-2045R S1L00
NEN RO, (SUB RJIS@L)
®0T, SULiTnON
g1i3 £.808 R INSHEY ASTR $80Y TO-20SRR 3ILCS
NEN RCA,  (BUB MIlSear;
47, SOLITACH
Dii4 1. 300 ER NGB XSTR 1087 7022488 ST_CO
' NPN RCA,  (SUF MI15001)



- TRANSTSTOR DEVICES INC.
. RANDOLPH, NJ 27869
CRBE CODE: 25004

LUURRIS LT R s , L REV. DATE @ 8/19/92

DOGCURENT/PORT MUMBER @ Alassee . REVISION LETTER : @
] DLV S8-128-1508 , : SHEET : 5 .

CIRC. FIND _ DRAM MIL-SREC NTE
} CDESE, MO, GUANTITY M CASE - PRRT NUMBER NOMENCLATURE SIIE  /DRAMING NO. MO,
MOT, SOLITRON ‘
J s 1,939 B8 NG 1STR 189V TO-2048A SILLD
s : | NN RCA,  {SUB MI1%Rat)
[ ¥0T, SOLITRON
G as 1,829 ER IN%623 1STR 189 TO-204R4 SILCO
' . NN DA, {SUB MG15081)
" ‘ 0T, SCLITRON .
) 0117 1900 ER NG 15TR 189V TO-20498 SILCH
- : ' .  NPNORCA,  (SUB MI1S2R1)
. : MDT, SGLITRON
N
" 2118 1,908 £4 ENSAZR A5TR 109V TO-204R8 SILCG
: NN RCH,  (SUB WJ1SERy)
% M7, SELITRG
& 119 : LBRES aNSHaS A5TR 108V TO-294RR SILCO
B NEN RCR,  (SUB MJ1S091)
_ MOT, SOLITRON
gize d L®IER  BNSII XSTR MIL-5-13599/535
- Q1 1,908 25 N85 . X577 198V TO-2084 3ILE0
NP ORCA,  (SUB MI1SQeis
i - 0T, SOLITRON
gzt 1,0 BN Mess ©NSTR 103V TO-E94 S1Lis
.| NPN RCR,  {SUB mJ1%081)
MOT, SOLITRON
_ g1z 1,280 £4 A XSTR 108V TO-2045R SILCO
NPK RCA,  (SUB MItSéaD)
: WGT, STLITRON
l @123 1,200 ER ENSAES XSTR 108V TO-204R8 SILCG
NEN RCA,  (SUB MWIiSedl;
WOT, SORITRON
- Rich 1,200 4 ASTR 103V TO-20480 31100
NFNORCR,  (SUR MJ1S0R1)
MOT, SOLITRON
315 i,00@ £5 INTBES 15TR 180V TO-2840% SILCE
NEN RCR, (SUB MJ15081)

e
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REPGRT: EN_Ld0 - RANDOLEH, NJ 87869

{Aot CODE: Q924

T RERIS LIST : PL 3810-185982
: DOCURENT/PART NUMEER @ Q105367
} DLVP 50-120-1500 :

CirC, FIND

z cesa. N0, UANTITY DM CRGE PART NUMBER NORENCLATURD

TRENSISTOR DEVICES INC. -

®OT, SOLITRON
G1dh 1,809 £5
— ' 0T, SOLITRON
g 017 o Le®E N2
HOT, SOLITROH
G123 1,300 £ angses

M7, SOLITRON

2189 L.923 &5 NThE
I #0T, SOLITRON
G1id 1. 298 £3 ENSR33
2130 1. 809 25 TS

 HOT, SOLITAON

a @id} . L. ER NGRS ABTH 88y 7028458 3ILD
. NEN RCA,  (SUR #715par;
e " WOT, SGLITADN
7 132 1080 ES ENELET X5TR 199V TO-Z3488 5100
1 NEN RDR,  (SUB ATiSoRL)
KOY, SCLITRON
:
o 1,208 EQ 1EEE2H FOT OERTRS Ter o OF
4 it 5EC BIEEh-GH-Glz/Rel
] Rin ERR® £3 120225 FOT 2, SH/SQ0K CHM  ORSOLE
.J TE Bel BIAZT-Bad-AlZ/als
' RE Logd ER ledzzEs PO OSLIH/IZO ShM o DREOLET
E SEE SIACD-GAd-RiZ/iaT
REA 1.20¢ £2 1@Rze8 FOT SSH/CER DR ORSTLET
E SE.E élﬁ& “X}”Hh_; !'@7
k3 #ERRE £Q jagdes FOT 2,3H/S52 O DRSOLET
: £ SEL BlAZD-Béd-nid/mT

ww.valuetronics.com

NS  ASTR 100V T0-2940A 51iiD
NEN JCH,  (SUB MJ1Zedy)

XSTR 180V TO-284%% 51LC0
NN RCA, (SUB MJISeR1)

ISTR 180V TO-724M9 SILCD
MY RCH,  (SUE MI15ean

ASTR 109 TO-32404 SiLCD
NEN RCA,  (SUB MJiSeals
XSTR MIL-S-13%508/435

A5TR 100V TO-E2- SILOC
NN RCA, (SUR mJ1308)

K. DATE & 86/18/92
REVISION LETTER :
SHEET & b

DFAH MIL-SPEC - NGTE
SIZE JDRAWING ML NO.

T e e

513225

.......
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PRRTS LiST

DOCLMENT/PART NUMBER @

B 3B18-195902

TRENSISTOR DEVICES INC.
C A RANDOLPH, N 67563
. CABE CODE: 9004

RV, DATE : 671892

_ Alasses REVISION LETTER : A

DLYP S8-128-1508 : SHEET 1 7
CIRC, FIND | : - DRAW  MIi-SPEC NOTE
DESE. ML DUANTITY UM CAGE  PRAT NLMBER NOMENCLATURE . SIIE  /DROWING MO, NO, -
R - +ERR+ EA 1aze5 POT 2.3K/258 OHM  OBSOLET 519823

E SEE BIAST-G48-A17/087
R4 : 1.09¢ EA CHe4464 FOT 18K OHM OBSOLETE SEE

: BLALD-AEE-ALS

Ridr 1998 ER LFE-. 1-19 RES .1 DHM 3w 184 DALS
RIBIA 1.3@ EA RCRBTBATIKS RES 478 GHM 1/4W 19x
R1d 1,028 EA CFS-, 1-10 RES . f ChM S 18% DALE
R1QEH o 100 = RCROTE47IKS RES 470 OHM 1/4H 1%
ptes 1,389 €8 £F5-,1-18 RES .1 OHM 59 10% DALE
R1938 1200 £4 RERATB4TINS RES 478 OWf 175K 12%
Ridé 1,203 0 CFS-, 1~12 RES .0 CHM SM 0% DRLE
nwi 1,822 3 FLRETR4T IS RES 479 OHM 1740 10
R1ES 1,909 zA £F5-,1-12 AES L1 CHM SWo1o% DRE
RLER 1,89 EA RCROTBATIXS RES 479 OHM 1/sd (8¢
RIgH 1. AR PS5~ 1-i8 RES .1 Ot 3W 10% DALE
RidGA £, 008 £8 FCAQTB47 103 RES 470 ORM (/4w 103
Rig7 1.269 EA CFE-.1-1d RES .1 MM S 1% [els
R1274 1,283 4 RCRETEHTIKS RES 470 G 1/4W 123
R128 1.0ea £ RS-, 1-13 RES .1 OHM SW 194 DRLE
Ri28A 1,000 A RCRBTB4TIHG RES 478 OHM 1/44 194
RidS L¥R E5 Fe-, 1-12 RES .1 0 Sd 9% DRz
R1233 1,828 5 RCAETE47103 RET 470 O 14 19w
RILL 1,808 9 75—, 1-18 RES L1 OOFM SW 1@ Doif

www.valuetronics.com
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REFORT: EN_108 -

- TRENSISTOR DEVICES INC
RANCOLEH, NI 07669
CRGE COUE:  @9084

FERTS LIST s FL 3310-195382

[OCMENT/PART MBBER @ - Alesage
DLYP 38-128-1%08

CIRC, FIMD : '
CDEste MO, BUANTITY LM CRGE - PGRT NOMESR NOMENCLATURE
R11iA 1,228 ER RLRGTE4T71KS RES 472 1 1/44 19

iz i.08% £R CFe-.1-18 RES .1 MM SW 10 DALE

RLIEH : 1,282 E3 RCRBT7R47 143 KES 470 OHM 1/8W 19%

R L9408 EA C5-.1-18 RES .1 OHM 5w 182 DALE

R113 123 ER RORETSATIHS RES 470 OHM /4K 13%
Rii4 1.9 EA CF5-. -1 RES .1 WM SW I0¥ DALE
R1134 1,802 £4 RCROTBATIHS RES 470 DM 178y 13%

RIS 1928 EA LPe, 1-18 RES .1 CHM SW 122 DOLE

5115 1229 5 RCAGTBAT IS RES 470 OHM 1744 1o
At 1,262 £ CE5-. 1-13 FES . i Rt SW L Dt
AR LGB RAITSTIG S5 473 S e
iz b 1809 £3 (55, 110 RES .1 DM SW 125 JALE
CRUT 1,20 23 RCRRTEATIHS RED 470 0FM 1744 123
aiis Laad g4 CFam. 1-13 AES .1 G T 1% DLE
A115A 100 £3 RLAITEAT 1K RES 470 GHM 1/4W 165
a113 L I (7o 112 RES .1 OH 5w 0% DALE
R 19 1. 299 £ FERITBATIHG RES 470 OHM 1/44 10%
2120 1,929 £9 RCRZ0B10145 RES 108 DHM 1/3W 10%
fiot L0 £4 CFS-, 1-1 RES .1 DHM SH 10% DAL
k121 LE ER FCROTESTIAS FES 470 CWM 1/ Lo
Riii L0 B i 110 RES L1 OHW S 12 s
fiisd L0365 SCRETBATINS RES 470 ORM 144 (o
3

kiz3 1.eeg £ CF3- 1-19 MES L1 OHY ZW 19% DAL

www.valuetronics.com

XEV, DATE : @5/19/92
REVISICN LETTER : 4
SHEET : 8

] MIL-SPeC ROTE
SIIE  /DRGWING NO.  NO.
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REFORT: EN_

PERTS LIST :
DOCLMENT/FART NMBER :
DLUF 58-138-1%0

CIRC, FIND
gtae, NO.

GUNTITY

: P 3810-105588 -

'Qiﬁﬁ?ﬁﬁ

UM LAGE

 AANDULFH, NI 97869
" CAGE CODE:  03d04

NOBENCEATURE

S Ry, T
REVISION LETTER
SHEET

DR MIL-SREC

CBHE /DREWING

x

RiZs 1. 0

1&g

RLED © LG

.o

R1EE 1,80

RiZHA 1.8
Ri27 1,289
RiZTA 1850
ais 1,224
RiESA a L

1.8

R L

K131A 1. @30
CHRH] 1. 208
RN 1. &0
R1Z3 L.aag
Kiden 1.8

1, &%

1.8

L@ En

£

R

EQ

]

£

£

............

Che-. i-10

RUROTG4TIKS

CF-.1-1a
RLRATESTIKS
- 1-12

RCR&7G471KS

RERETEATING
CPS-, $-18

RCROTGATLIRS

RCRETE4TIKS
$FEm 1m0

RORGTG4718E

www.valuetronics.com

RES 470 OHM 1/49 104
RES .1 OHM T4 18 DALE

FES 478 OHM 1/54 19%

RES .1 OHM 54 1% DALE

RES 478 OHM 1/54 10
RES .1 OF 3W 104 DALE

RES 478 OHM 1744 10y

RES .1 OHM SW 10% DALE ‘

RED 478 OHa j/44 13
RE3 .1 OHM W 13% DALE

RES 470 M 14w 106

RES 478 R 174 10X
RES .1 OW 54 12% BRLE
RES 470 CHM 1/4d 18%
RES . OHM SW 134 DRLE
RES 470 DHM 144 2
RES .1 OWM SH I DALE
RES L1 Gt 3 18 DALE
RES 478 Gt 4rian 120

RES .1 OHW W 1@% DALE

RES .1 0ot 5e @€ DRLE

e os
&
—
L
-
[
Fu

MLTE
NG,



. BRATS LIST -
iy DOCIMENT /PART NLMBER

© ;R 3819-105%82
ALEssee

* TRANSISTOR DEVICES INC.
* RANDOLPH, NJ 87869
CAGE CODE: 85024

BYP S3-120-1508 SFEET 1 19
CIRC. FIND DifW  MIL-SFEC  NOTE
836, NI, GUANTITY UM CAGE  PART MOMEER NOREMCLATURE SIZE /ORAWING ND. MO
71354 - RCRRTGATIKS RES 470 Dt 1/4W 19% ) o
713 1. 800 EA P, 1-12 RES .1 OHM SW 9% DALE

‘. R136A 1,800 ER RORIZGATIS RES 47X W 184 A-3

1.8 e

] 51 - 1,900 EA
52 1,908 £4
83 1,288 A

1,889 £0

T3 1,009 23
~y
.} TaZ 1,284 3

L
. e §.986 B3
.- e 1408 A
] 3 1.208 58
TR 190 £R
= 3 LEY B
. §F1 R
3 X7Bi L. &dd £5
N +ERAs .2 EA
# AR 2,020 E8
Y
-
e

i

BELIKZ15:0FTR1ATY

BEIK1161QPTA3RL3
4931

15T

BTAR-TSV-E

www.valuetronics.com

CXEAE, 13 12TVRC  47-83HI Bi

RES 39 OMM OW 1@x G2

SWITCH SFST PUSHBUTTON

SHITCH SPFET FUSHBUTTON

SWITEH PUSHBUTTON

¥
]
£n
(251
e
e

B 5
TERW BLX BERJ 77303-39

——

TERM Bi¥ BESU 77585-4%

SWITCH THERRARL 1390E6 L W

BRAANA JACK RED i 2AITH

BiAkn JRCK BLACK He SMIT

BRNF JREK RED RH EMITH

:BUSSARN

[*]

FUST ROLDER
SURFER BNF MFR: huledd
COMN PING MOLEX FEXRLE
CONH, FIN, MOLE
TH/RFEL

MILEX



" REFORT: N 100

PRRTS LIST ¢ FL ZBi9-105%@2
DECOMENT/FART NUMBER ALaS3e
Dok S4-129~1%00

. FikD :
PART MMBEER

——r ————,

SISTOR DEVICES IhC.
RANDGLEH, NJ 97645
‘CABE. CDE:

83034

<R DATE ; 8e/10752
REVISION LETTER : B ‘
SHEET 5 It

Uil MIL-SPEC L HT

NOMENCLATURE /DRGWING M0, M.

} DESG. NO.  GUANTITY M pese

TR 52,993 B 35-32-8185
CERRE  Loed B 1814
sERRs 1.890 8 2351
3318106495

Le& B S81g-HET

] AERRE 120 EA

*ERRY §,928 £ 183762
i i - U
. FCRR# 168 £ 1a57z
-] oo A — oo s
) *EHRS 8. o0 A 108543-3
i AR L@ e REV ISI0N-HISTaqY
] tRRE L8 ER HEAE
o
i
o m—el?

www.valuetronics.com

- 24787

CONK PIK (CHATNG 18-240%G
TIN-RLATE
M/REEL  MOLEX

BUSHING BLK HEVHMAN

SHAFT EXTENDER

“T° MECH FORTS SET DVLO X

"T® METAL SET DLVF 36-129
-1528

WASHER, INSLLATOR NYLON, A 18378
MOLDING PLASTIC PER :
HIL-M-28632 L8235 0.

192 L L4635 Th

INGULATOR EPOELASS E16T7iE
NUT HEX BNP ZUTRS THIN 3 3188343~3

PR

FB=I2 LEYF 3GETH

REVISION HISTGRY-AZY, EIN

LIKE CORD 3THICT 1887 59
oFT

\J . AR - AS REGUIRED, AT - ALTERNATIVE, OPT - CPTIONAL, B0 - DELETION OFTIONAL, REF - AEFERENCE




PORTS LIST : FL 3810-105562

DOCURENT/PART MMBER ¢ 125902

e S-128-1500

MITE NG, RH 1662 RE A A2

vaw.valuetronics.com

CUREY. DATE




' ..

=y

1 end

1

RERDAT: EN_1E0

| - TRANSISTOR [EVICES INC.
" RANDOLFH, NI #7569

CAcE CODE: &5a04

PARTS LIST ;R 1ESE831-18550 ‘ : REV.

DOCUMENT/PART MMEER @ Aresoee REVISION

"TTORD ASSY DLYP Al : : SHEET &
| NUTHENTICATION:

CIRC., FIND S o DRR  MiL-gREg Ko7t
DESs. MO, BUANTITY. UM CoeE PRRT MMHzR KOMENCLATURE SIZE  /DWWING MO, NG

at 1. 800 : ' 123851 FC BORTD o %&aez
pah 1,020 B 2h-20-2851 0NN MOLET 3 FIN

PEB L2 ER §9~e4-mse © o COMN MOLEY

P 1,229 £A 2o-20-228L COMN MLEX 5 PIN
F2D 1,908 £4 89-56-1092 CONN MOLEX

S 1,82 EA 25-23-2081 CORN HOLEX 8 PIN

£6 1,633 £3 B9-64-1262 CoN mAEd

- B4 1,988 ER THDG-VRA~1 SWITEH SROT TOEGLE
ITCH SPOSN FE W/ OFEM AU BidbaTi~!

55 .89 ER 186871 S
' T8 MED. 632IIK-2063

56 1,989 £3 1ed7a-1 SWITEH 3

i3 MOD. 53831

:

K-2B6h

SWITCH BPOSH B w4/ FEM NU nldpdid-2
15 MO0, SE@8IR-2824

£
~d
5
g
E{!
w3
.
]
%
x 1
e
i
T

www.valuetronics.com




R . TRANSISTOR DEVICES INC.
RESORT: EN_199 RENDOLFH, NJ 97963
. ‘ CAGE LODE: 99004

- PRATS LIST © 7 1 i 13a%0-: . REN TATE : BA05E
- DOCOMENT/PART NGHEER : D D1036% ‘ REVISION LETTER : 62 .
P ASSY SFS335Z, DLVP-S0-120-1500 (60) SHEET ;1 |

ek
o AUTHENTICATION:

CIRL. FIAG

UESh. NO.  QUANTITY M CR& FART NUMBER

NOMENCLATURE

DRAW  WIL-37EC
s1zE

NGTE
JORAHING NO.  NO.

- 2 L.ed% £A 180854

LR HMCSOTATIMI2X30LL

HMESATATIMISX38L

IETEALARTIREINT

' g ! L2080 BTIBALTOEIIFT

-

s & L83 ER . ETIERIISTERIIFT
7 1,908 £ TiE01BE4TEIHARITH
s 1,083 50 7T1EA1BB4TEH 403K

REr-

R £3 1,998 EA CKIRBEIR3K
Cie 1,000 B4 93392 7L201RB1QIFHARISK
ot LO0GD ED 33393 TISIBRILITHAAIGH

www.valuetronics.com

R ' 1.993 £A RNCSATATIM 230

FC BOARD

g}

LAPACITOR AZIAL W/END S2R
L5 47elF & S8y
SOLVENT FRODF
B CHEMICON

¥FG:

CARACITOR BAIAL W/EHD 2
LS 4TF & 2av

SOLVENT FRODF  MFG:

D CHEMICON

CRRRCITOR AXIAL W/END SER
LS 478UF 8 S

SOLVENT ZRODF WG

D CHEMICON

CAPGCITOR
LI

Mre:

ELECTROLYTIC
120F & 25y
%2700

pr

CRFRCITOR ELECT. il
JIUF @ 53V

CAP . BOATLE 400V SHCF
RIMEED LEADS AFR:

£

U L BRATLF 402V SHORT,
RIHFED LEADS MFR:YERCO

CRF L Q1UF 290V CERRIT

CAZ, ®iLZ BOLYEST FILy, .
DIUF, 400V, 10%,
CAP L DIUF 408V ¥ERCO

T, CRIBFED LERDS

ot

51 orid, .
DI, 420V, 0%,

O LOIUF 4099 RERCO

T, CRIAFED LEADS

DHaSEs4

m



TRENSISTOR DEVICES INC.
RANDOLPH, NJ 97853
CAGE CODE: 29094

s AL 1958561 A REV. DATE : 86/18/52
DOUGHENT/PART NWBER : D D1858% REVISION LETTER : 62 )
FCASSY SPS3I%R, DLVP-S3-128-1500 102) S SKEET ; :

- e DRAW  MiL-gpen NOTE
DESo. MO BURNTITY WM Che PR MUMBER NOBENCLATLAE SILE  /DRAWING M0, NG

S e o s e et st i - ——

prI—

T R F: 0 LEOEA 93392 TI2AIBBIBIMA4RISK AP, MTLI FOLVEST Fiid, .
J . BIUF, 420V, 1%,

ChF L DL &08y ¥EPCO

T, CRIMPED LEQDS
] £13 - 1833 EA 99332 7120iBBIAZEKARISK APy WILI ROLYEST FiLM, |
: 3iLF, 4@V, leod, .
] o EAF LOIUF &@oy MEPCD s
. T, CRIMPED LERDS : :

~- B LG ER 99392 7ICAIBBIOCPHAISK  COF, WILZ PotvEsT FiLy, |
: BILF, 420y, 104,
- TP LOLLF 4099 MERCH
- T, CRIMED LEADS
ER 95352 TIBMEBIOIFKARIK  COP, MTLZ POLYEST Fiiw,
BILF, 483V, 12%,

LA L OLF a5y #ERDD

!
C
-
Lh
-
&

oy

¥

CAPy WILD POLYEST Fiim, |
QIUF, 4Ry, 18,

AP LDIUF 5087 MEPCH

T, CRINFSD LZogS

BELEEAHAD

X
o
5.
las
[31]
=

) Lin L ER 39332 Tish

——
M

&
o
g
i
ik
€ b
wft
o

TIERIBBLOGFRSQISA AR, WTLI POL/EST FILN, .
BIUF, 469, 1o,
S
T, CRIED L2405

Z

IBIGHHANSK DR L ADLF 400V METCD SHD
8T, CRIMPED L2a0§

..-
Thr

3
&
Xl
s
~f
oo,

)

e

kN
[x#]

Lig

T Ty T v——

: ~ JOTIERIBBTALEIT  CRPACITOR ELECTROLYTIC B
J YIAL 180F 3 25y

W MERCH

f]
e
e
Pt
=
LS5
1

- cad L R TIAIEESTIRESISE  CAF L BTUF E50v MERCD SHG
RT, CADEED e
ca 1. 860 £ TIGRIBEATIHISI  CAP 4R S5 ERTD ShG
J RT, CRINGED LoiDs
rzz L 00 £5 TIZPIEBSTINAIIEK (AP L BOATLF 09 SHORT, C

J ‘ RIMFED LEADS AFRiMERCO

www.valuetronics.com



 TRANSISTOR DEVICES IHC.
RRCOLPH, N 9759

CAGE CGDE: a%ed4

NOMERCLATURE

]

ww.valuetronics.com

FUUE remoRT: BN
FARTS LIST P PL 1958361
- DOCLMENT/FORT NUMBER : D D19S896
FLORSSY SFB335, DLVP-SO-1Z0-1SM3 (AD)
CIRL. FIND
ESG. MO.  EENTITY UM CRGE  PAAT NUMBER
023 LU0 ER 99332 712A1RRIO30KALSH
o £ 1902 ER 387IBAZZTES3IPT
25 1,308 BN 99332 71EGIBBIASIKEDICK
’ {36 . 1.998 T TIZAIMKATARRESILD
s N v 1,000 £ TIZRIKFATABHESILE
1,289 £8 71ZA1BB4TEEHAR18K
_ rpr L060 B8 1N5624
taz L. 000 £R BEad4
-4
{R3 l.éed 5 JiNgaF-1
] Ché 1,88 23 SINGSS-1
3 CRS LB ER JiNGAS~1
Cag 1,288 EA JiNB45-1
- a7 1,963 £4 SinGéE-:
LRe L 2R 14148

CAP, MTLZ FOLYEST Filx, .
QILF, +00Y, 10%,

CAP LOIUF 400V ¥ECo

T, CRIAPED LZADS

Cop 2.30F 3

CAF, WiLI POLYEST Fiud, |
BIUF, &0V, 194,

CAP L OILF 4009 MErCd

T, CRIMPED LEADS

CRP L &TUF E3VIC LG STR
AIBHT LEADS

CRP L 47UF ZSOVIC LONG STR

ALGHT LEADS

LAP | B34TUF 400V B

RIMFED |

RECTIFIFS BIT
ELOVERY 200V 23
BLASS SMIAL LESD ¥
9509/ 432

RECTIFIER BIC, TANIARD G
ECOVERY 202V 37

SLASE ANIAL LERD
3508/43:

[T T

didin ol

DIitte, SWiTOHIae 73V @2
B D0-35

LOMPUTER DIODE RevE
REAKGGWN VOLTRSE 10

8/10/9

REV. DATE :
REVISION LET7Er @ 82
SREET 3 3

Drfd MIL-SPEC
SIZE  /DRAWING MD.

NOTE
NE.



" TRENSISTOR DEVICES DG,
" RANDOLPH, NJ 07663
LAGE CODE: 03004

S EaET LIST - r P 1858%5-1 o : ' R DATE
U DOUIMENT/EART MUMBER : D D1eSaSe \ REVISION LETTER :
P ASSY SPSI352, DLUP-S9-128-1508 (A2) SHEET

.
LIxC. FIND . DRRE  MIL-SREC
Drze. Moo o GURRTITY UM CAGE . PART NUMEER . NOBENCLATURE SIIE  /DRRWING- ND.
] — — —

; CRI 1,200 £ IiNeasl DIGEE 8

cats 1,009 £ INEESS 0 RECT, 200V, 1A, DO-CR4R,
BN BID
RXIAL LEFD

2
(5

LRiZ 1. a9 EA JiNB4E-1 - DIDDE &1

e o
L]
£

At

e

(&%

1,299 €A JiNp4Z~1 DIGDE 71
CRiB % Jikp43~1 DiGlE 81

CRIT 1,828 EA JiNbAE-{ DICDE BI

e L a e
]

B CRi 1.000 £4 J1NB45-1 DIOCE 61

- Al .80 £ TiNeds-1 BIOE &1

i i L& EF B-ZB-SESL CONN MOLEX B o
= 1830 7 ¥9-52-3061 Co AL

- 53 LB 5 §-52-3061 L MG

] 0 L322 55 #3-S2-3081 COMN MOLEY

bl 19 5 P9-52-3091 £OMN HOLEY

j] R2L145-38

Vo . L.gee £5 Sh-Z-zRa1 CONN MOLEX 8 FIN

ik 1.98@ £4 Sa-zd-glf] CON MOLEL 15 724
Bt -
: 22 1,988 £n dhldoa A5TR
- i3 1,969 ER EHISETR KSTRy B8V, PNP, TO-18, MF

R REY, MOT
--w PHEF 689 63000 T0-18

34 ' 1,089 23 ENZIRTR IS5TR, 60V, PNP, TO-i8, MF
Rs @AY, o7
} PNRD S8V SIEE To-18
3= 1,208 E5 N2iTh XSTR RAY, MOT, FHILLIFS,
J : FMPEREY

www.valuetronics.com




TRANSISTOR DEVICES INC.
RENDOLPH, NJ 87869
- CRGE CIOE: 99094
P FARTS LIST P PL 1855961 ' ' REV, DRTE : 26/18/92
N DOCLMENT/PART MMEER : D D10SA% REVISION LETTER & 62 .
FLOASSY GRG33SZ, DLUP-53-120-150Q (02) SHEET : 3
CIRC. FIND _ DR MIL-SFEC NGTE
. BESS. ND. GUANTITY M CAGE  PART NUMBER  NOYENCLATURE SIZE . /DRAWING NO. - NO.
% 1,200 £4 BT XSTR, 6OV, NP, TO-18, X
R: RAY, MOT
PARE GOV S0RMA TO-18
67 1.3 £a 2NIETH STR
28 1,208 £ NS 15Tx
- I 198 B ASTR RAY, WOT, FHILLISS,
AMUEREX
) 10 1000 ER NezEs ISTR 40V L3R NEN TO-18 MF
R: MOT, RAY, 553
- sV SR
. a1 1,539 A RLAEEC19AER RES 19 DHM 1/3W 2% AE
3 P2 1,008 IR RCRISGIEAS RES 1,84 1N 18% A-B
& 1,090 fR RLRZCIZI0R RES 3K 1/2K 3% DAL
\ TAET & REEL
N 1,289 £ 33ERA-102 FOT CERMET 1% BOURNS
&5 1,609 5 IIRI-128 FOT CEAMET 1n BOURNS
Ré 1,869 A RARAINRIGR RED 3,30 1/3W 2% DRLE
TEEE § REEL
A7 903 28 RLAZBCIZ000R RES 20@ UMM 1/3W &% DALE
RS e e RLASRLEE0EER RES 222 OMM 1/2W 2% DRLE
. P 1,009 25 SLREACHTRAGR RES 470 OWM L/3W 5% TALE
A Rid 1,308 ER RLRFRCATRIGR RES &, T 1/2W &% DALE
1 it 1,932 £3 LR | BRAGR RES 1@ GHA §/3H % DRLE
- Atz 1,002 E5 fLACRDEAE2RR RES h8Q OWM 1/2W 2% DALE
RLZ 1,902 £a RLAZECHERAGR RES 689 CHY 1/2W 2% DRLE
) R4 1,200 &5 RLAZBCAAAIGR RES 580 OHM L/3W &4 DALE

;\IWW.valuetronics.com



- o BARTS LIST
O, 7 DOCUMENT/PART NUEER : D
1 PLORSSY SPSSGEE, DLUF-SO-120-1580 (AZ)

CIRC. Fing
GURNTITY M CAGe

3 FL 1956961
D1336%6

PART NUMBER

TRANSISTOR n:m& INC,
Rmmm NJ 97863
CAGE COIE: 09005

FEV. DATE : 36/18/92
REVISION LETTER & G2
SHEET @ B

DRAW  MIL-SPEC NOTE
NOMENCLATURE - 8T IGFQEE\G ML KD

;j DESE. W0,

l RIS o LaN
1,02 A
1808 £
7lg 1,208
1,20 3
N R 1,308 EA
1,800 EA

R 1,608 EA

RZZ 1.8 Ep
o
R4 1,980 24
T RZS 1,200 £5
3
i~ RES Loded R

El
.13. RIS 1,080 EA
R3a 130 IH
“ R31 Lo £
- Raz 1,902 5
R33 1,080 £4
. R34 Law g
R33 1,98 A

www.valuetronics.com

RLEZGCATRBGR

RNESC274EF

RNCSLASTIF

RNCIUZ6RIF

RNSIDi99LF

RLRZACZT 0GR

3386X-203

RES 478 OHM 1/2W 24 DALE

RES 39K 1780 24 BALE

RES I15.4K 178 1%, WFR-25
EES 14, 7K 178N 1%, MFR-Z5
RES S6.2K 1/8W 1%, WFR-25
RES 121K 1/8H ¥, WFR-E5
RES 2.E5K L/G 1%, MFR-CS
RES 27.4K 1/8W 1%, WFR-23
RES 467K LiBW
S 563K 1/84 1%, ¥FR-ES
RES 158K 1/3W 1%, ¥FA-23

RIS 0. K /B 1, WR-iT

e
-
[¥]
x!
—
B,
]
23
i

AL 192 Onb 18

RES 454 DWW 1/EW 1%, WFA-

RES 1K 1/3W 1%, MFR-ES

RES 278 0P 1750 &3 DAE

P

ES Z7H 1/TW 2% O
POT CERYET 5K BOLRNS
FOT CERMET 20K BOURNS
PUT CERMET K BGURNS

FUT CERMET 204 BOURNS




© TRANSISTOR DEVICES IM
RANDOLFH, NJ 87869
CAGE CODE: @524

U TS LT ;L 10551 REd. DATE : B6/18/52
¢ DOCUMENT/PART MINEER : D D1a58% | REVISioN LETTER & 62
| P RS5Y 532352, DLUP-S3-140-1508 (A2) _ SHEET : 7

. CIRC. FIND - BAM  RIL-SPEC NOTE
DESE. NI QURNTITY UM CRSE  PART MBMEER NOMENCLATURE SIIE  /DRWING MD. MO
r - R3b Lot 33354-502 ROT CeRET I RRE o
: R37 1,208 & 33665102 © POT CERET 1K BGURNS
- R33 1,208 £ 33863502 POT CERMET 5K BOLRNS

- R33 f.ed9 ef 3380%-183 POT CERMET 1M BOURNS

- Rad L0008 ER 33B6{-3a1 FOT CIRMET 300 (MM BOURNS

Ral Ledd £ 3iBbX-1aZ FGT CERMET 1K BOURNS
‘ Ré 189 ER 3EBeL-zh 07 CERMET 2H A0URNS
- Rag 1.9d3 £4 ALREACH&06R RES ©EB CHM 1/24 &% DALE

£
=
s
b
e
=
[a]
=
e
2
e
[l
£
i
~}
=)
_—
£
A
o]
T
ul

G.TR L/DW 2% DALE

743 LEREY . ALAZICATRLER RES 47K Litw o4 BLS
- - o h mea oy mmom m m m—— pmer o ol e
H LW oH RLRZACEE8ER Ahg won Lide o5 DRLE
za7 LE £ RL32004TELGR RES h.TA 1754 24 DALE
: i 186 5 RLAZEC15016 RE3 LS 1AW &6 BALE
3
_ R4 1,208 £ RLAAC4TRLGR RES 47K 1M 2% DALE
> Fod LB BN 1369 RLACECIQNEER RES, FIXED FILM, 189, 12 MIL-R-39817/2
W,
-
: Re 1,202 & RLRZ2CL001 5 RES IR 1iiw 2% DRLE

e R33 1,90 A RCR4E0ICING ReS 129 O &% 18k B-B

R34 L@ EA RLRCAC1CR1GR RES LLIM 1734 28 DALE
s

LN f.209 A RUMZACZIAER RIS 2,28 [/78W &X DRLE
%

ko 1232 24 RLRCHCARIEER REZ BOMOLAIN In ORLE

357 L ER freuCidalar RES I L/EW 24 DAL

] 128 £R A Rl 8BEER RES Ben b/2W 2¥ DALE

ey

www.valuetronics.com



. TRANGISTOR DEVICES INC.
7 RANDOLRH, NJ #7669
Co6E COIE: 2504

 REFORT: £X_l00

| BERTS LIST © . & AL 1958961 - | U R DATE @ 81852
They 0 DOCUMENT/PART MBER : D D1958% ' REVISION LETTER : g2~ =

J PO RSSY SPS33SZ, GLUP-T3-159-1530 (AD) : SHEET : 8
IR, FI DR WIL-SREC NGTE
L536. ND. BURNTITY i CRBE PORT NUMEER 0 NOMENCLATURE SIEE  /IRAWING N, MO
RS L RRCOCINOGN RES 33 WM LW D% DRE o
] &6 Ld00 4 RLAZICIZOEBR . “RES 13K 1/2W 24 DALE-

- ' Kol : 1.982 EA RLRZOC4TOOGR  RES 478 GHe 1/5W 3% DAic
u x62 1880 2 . RLAZRCIZ006R RES 333 ORM 1/24 21 DALE
fb3 L& &a RLRZBUSTERGR RES 472 OHM 1/2M 2 DALE ‘ s "
Rod 1.9 €8 Eo X -2 FOT CzRMET &9 OHr -5iD

=) - E ADJusT
¥ro BOURNS

(28]
L

= f53 1¢dd ER 81343 RLRZECIQQGR RES, FIIED FILM, 128, 1/2 - HIL-R-33817/2
Wy L#

RBh 1,883 £3 RLREZCI8245R RES K L/BH & LRLE

ey

N b7 1,038 23 RS SR HOT CERMET ¢ AOURNS

i Bo8 N L& AR RLAZAC1ORIRR RES 1K /5§ % GOLE

L4 f— A - i ey TIT 4 TR i T tw mer o
Rag e A ncdCa7BI0R Roa 4, 7R 1736 o LT

v frd i.e8d I8 RLAZECIOO1ER REZ LA L/DW M ODRLE

: ATl 1,839 =3 RLREACIGRIGR RES IR 1/8% &% BALE

e

. H7E LR T3 SLACECIGRAGR ACS 19 OHM 1736 24 DRLE

- R73 1.8 8 RLRCACTRRIGR ReS 1K 1784 2% DALE

i Ri% b 00 B2 RUREQC4TRIGR RED 4, 7H 1/3W 2% DAL
™ o T i Iy [T e hde Y it TOD T MU v Tl T A =
83 1902 B ALRERCZ Tl oR ALD LM L/Zw IR ODALE
-
) Hib 1.9€8 £h MLAZBCETRIGR RES 2,7k 1730 In DRLE
“n
RiY L oA LY SR FOT CERMET 3% 2ouRn:

n7d LA ER R REGOZTRIER RES 5T LiZw 2% DALE

v "7 L@dd Eq RLAEACE 7 80GR RES 270 OnM 1/3W &% DALE

www.valuetronics.com



©RERGRTY EX_109

TRANGISTOR DEVICES INC.
RAALTLPR, NJ 87669
CAGE COBE:  @9id4

PGRTS LIST. © .+ B 1856%5-1

. DOCLYENT/OART NUMEER : D 0105836

REV. DATE @ 96/10/92
REVISION LETTER 5 B2

P ASEY SPS335E, DLVP-T2-122-1593 A5 SREZT & §
LIl FIND : el MIL-SFEC Nutz
DESa. MO, RNTITY UM CRGE Frit; MUMBER RORENCLATURE SIIE  JURAWING BG, MO

T R63 L. 202 £
RE& 1,202 £A
" K35 1,888 25
ne3 L3288 A
- Ky 1.822 5
.. & e
na. .00 ow
_ﬁ 2 1303 A
+ 553 1.2 A
734 1880 29
hae
s 1000 ER
— A35 *Ia3F L5
- RE7 1,28 £5
Sk L@ A
Ridd L8 ER

wwv}.valuetronics.com

RLAZSCI0016R
RLREBCZEGR

RLRCBCSIEIER

RLRERC10016R
RLFEDCTER1ER
3663501

RLRZIC12EE5R

”~

SRy Sl Ty T B
LA, TG T

R AZACITHAGR

P
RLECQUIBBICR

358120

o e
Ronogne; Bl

e m e my =

It S P
RLRERC 1015

RES 1K 1729 21 TALE
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