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WARRANTY

When used within specified operating conditions, this
ACDC Electronic Load is warranted to be free from defects
in materials and workmanship for a period of one year from
shipment. This warranty shall not apply to any product or
parts which have been subject to misuse, neglect, accident
or abnormal conditions of operation.

If at any time this instrument is in need of warranty service
the purchaser should promptly notify ACDC or its author-
ized representative describing the conditions. The method
and place of warranty service will be specified by ACDC at

its sole discretion. Authorized returns for warranty service
should be forwarded to the specified service location,
freight prepaid, where, without charge, the unit will be
repaired.

The sole obligation of ACDC and purchaser's exclusive
remedy under this or any other warranty, express or
implied, is the repair or replacement of defective instru-
ments as provided above. ACDC shall not be responsible
for incidental or consequential damage whether or not
forseeable, caused by defects in the instrument. In
warranty units requiring calibration or mechanical
damage repair will be charged.

ELECTRICAL STANDARDS

All ACDC instrument standards are either certified directly or
traceable to certification by the Mational Bureau of Standards.

CLAIMS FOR DAMAGE IN SHIPMENT

This instrument received comprehensive visual, mechanical
and electricai inspection prior to shipment from the factory
Please examine it carefully for external damage or evidence of
internal damage immediately upon receipt from the carrier and
prior to operation. Claims for damage should be filed with the
carrier with a copy of the report forwarded to ACDC. Advice of
disposition and/or arrangement for repair or replacement of
the instrument will be made by ACDC or its authorized repre-
sentative. Please include model and serial numbers in all
correspondence.

DOCUMENTATION POLICY STATEMENT

This manual contains proprietary information which was ori-
ginated by and is the property of ACDC Electronics.

The manual may be reproduced only for the purpose of provi-
ding provisioning and/or support data for customer generated
documentation

ACDC reserves the right to change, add or delete compo-
nents. materials or processes for the purpose of product im-
provement or replacement ot obsolete material without prior
notification to the customer.
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APPLICATION NOTE
EL 300 LOAD

Computer Controlled Remote Programming

REMOTE PROGRAMMING OF THE EL300 RE-
QUIRES A DC LEVEL OF 80mV TO 1.27V. THIS
CORRESPONDS TO 0-60A ON THE EL300. AVAIL-
ABLE D/A CONVERTERS DO NOT SUPPLY
THESE LEVELS, AND A CIRCUIT TO LEVEL-
SHIFT FROM THE D/A LEVELS TO 80mV-1.27V IS
NEEDED. THIS GIRCUIT COULD CONSIST OF
OP-AMPS AS IN FIGURE 1. THE CIRCUIT IN
FIGURE 1 IS SET UP TO CONTROL THE EL300
FROM A D/A THAT HAS A SWING FROM -5V-+5V,
THE LOAD BECOMES PROGRAMMABLE IN TWO
RANGES: 0-6A AND 0-60A. THE RESOLUTION OF
THE 60A RANGE IS 1.83mA. TWO EIGHT-BIT D/A
CHANNELS ARE USED. THE FULL 0-255 RANGE
ISUSED ON CHANNEL ONE; 128-255 ISUSED ON
CHANNEL TWO. THIS GIVES A 32,768 RESOLU-
TION (60A/32768 = 1.831mA). SOME OF THIS
RESOLUTION IS LOST IN THE SOFTWARE CON-
VERSION FROM CURRENT (IN FLOATING POINT
NUMBERS) TO BINARY SENT TO D/A CHAN-
NELS. WITH SOFTWARE IN FIGURE 2,
ACCURATE SET-ABILITY TO WITHIN 10mA

COULD BE EXPECTED. IT IS RECOMMENDED
THAT THE 0-6A CIRCUIT AND SOFTWARE BE
USED FOR REQUIRED CURRENTS OF LESS
THAN 4 AMPS. EVEN WITH THE 6 AMPS RANGE,
ONLY USING ONE D/A CHANNEL OF 0-255
RESOLUTION, A CURRENT RESOLUTION OF
23.437mA IS OBTAINED. RANGE COULD BE AD-
JUSTED AT THE LOWER ANALOG OUTPUT
LEVELS TO COMPENSATE FOR OP-AMP OFF-
SET, D/A OFFSET, AND SYSTEM NON-LINEAR-
ITYWITHOUT DERATING OF THE 60A RANGE. IF
HIGHER RESOLUTION IS NEEDED ON THE 6A
RANGE, A CIRCUIT LIKE THE 0-60A COULD BE
USEDWITHTHE CORRECT PART VALUES FOR0-6A.

THESYSTEM USED IN THIS DESCRIPTION IS AN
APPLE COMPUTER WITH A 16 CHANNEL D/A-
A/DCARD FROM "MOUNTAIN COMPUTER" (FIG-
URE 3). THIS SYSTEM GIVES ACCURACY OF
BETTER THAN 1% ON BOTH RANGES. IF BETTER
ACCURACY IS REQUIRED, A CLOSED LOOP
SYSTEM COULD BE USED.
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REM EL-300 LOAD SET PROGRAM

REM ACDC ELECTRONICS 2/11/82

REM EL-300 ELECTRONIC LOAD

REM SET UP FOR 4 LOADS

REM LOAD #1 @ 60A

REM LOAD #2,3.4 @ 6A

HOME

INPUT “ENTER THE LOAD YOU WISH TO TEST" ;A
PRINT : PRINT

IF A >>4 THEN PRINT “THERE IS ONLY 4 LOADS TRY AGAIN" : GOTO 80

L=A—1
C=L"3

IFA>1THEN C=C +2

PRINT “ENTER THE CURRENT"
INPUT F

IF A>1THEN GOTO 280
B=F" 425

D= INT (F * 4.25)

G=B—D

H=INT ((255° G)/2)

K =((255"G)/2)
IFK—H>=5THENH=H + 1
RE=H+128

AD = 49312 + C

POKE AD + 1,RE

POKE AD,D

GOTO 70

AD =49312 +C

B=F"425

G = INT (F * 42.5)
IFB—G>=5THENG =G + 1
POKE AD.G

GOTO 70

END

D/a
SLOT #2

AFPPLE
COMPUTER

D/A TO LOAD

: LEVEL SHIFT/DRIVER

FIGURE 3
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INTRODUCTION

This manual contains the information necessary to operate.
test, calibrate and service the ACDC Model EL300 Electronic
Load instrument, The Model EL300 is a sophisticaoted unit

that requires competent technical personnel for servicing.

Model EL300-A is also available for 220/240 VAC operation
(Fan Power),

- If any problem occurs that is not covered in this manual,
please contact the nearest ACDC soles representative or
write directly to ACDC Electronics Engineering Department.

Please include instrument serial number when writing for
information,

ACDC Electronics
Engineering Depariment
- 401 Jones Road
E Oceanside, California 92054
IEMIZASON , Phone: (619) 757-1880
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CONTROLS, CONNECTORS
AND INDICATORS

DESCRIPFTION

Volt/Ammeter

Fault Indicator

COARSE Load Adjust

FINE Load Adjust

LOAD Switeh

AMPS /VOLTS Select Switch

Voltmeter Range Switch

Amme ter Range Switeh

AC POWER Switch

Negative Input Terminal

Shert Cireuit Terminal

Positive Input Terminal

AC POWER Indicator

Positive Input Stud

Short Cireuit 3tud

Negative Input Stud

Connector J1

Line Fuse

AC Cord Connector

Indicates either the Input DC Voltage or

Current.

Red LED lights when a fault condi n
exists for overvoltage, undervoltage,
eurrent, power or temperature.

Single turn; Sets the operating
threshold of the FINE control.
Turn elockwise to inerease eurrent.

Multiturn; Rotate clockwise to
increase load current.

When on, enables the lead to draw
eurrent. )

Allows display of Input Voltage or
Current

Allows Voltmeter to read up to 15
ofr 60 Voelts.

Allows Ammeter to read up to 6 or
B0 Amps.

Supplies AC power only to the fan.

Low ecurrent jaek rated for maximum
eurrent of 15 Amps DC imput.

This 1354 terminal is used for short
eirecuit testing by jumpering it te
the positive téerminal. The current
ean be monitored from pins 4 & 9 on
J1 (item 17) or in conjunetion with
an EL30L.

Low current jack rated for maximum
eurrent of 15 Amps DC imput.

Indicates that there is AC power Lo
the fan.

For handling full load eurrent of
&0 Amps.

The function is the same as in item
#11 but handles 60 Amp loads.

For handling full load eurrent of
60 Amps.

For Interface with the EL301
Controller.

For 115VAC use 1/2 Amp Fuse; For
2I0VAC use 1/4 Amp fuse.

For AC Input ecord.
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SPECIFICATIONS

EL300 LOAD MODULE

POWER REQUIREMENTS

105 to 125 VAC, 47 to 63 Hz, 18 , 11W.
(fan power). (210 to 250 VAC optional)

MAXIMUM LOADING POWER

300W (approximately 150W without
forced air cooling).

MAXIMUM LOADING VOLTAGE
60 VDC
MINIMUM LOADING VOLTAGE

4.5 VDC (1.8V when operated with the
EL301 control madule)

MAXIMUM LOADING
B60A
OPERATING MODE

Constant resistance (constant current
when operated with the EL301 control
module).

CURRENT RIPPLE
Less than 0.1A P-P
DYNAMIC LOADING

Available only when using the EL301
control module.

REMOTE PROGRAMMING

Available only when using the EL301
control module.

METER RANGES

Voltmeter: 0 to 15V, 0 to 60V.
Ammeter: 0 to 6A, 0 to 60A.

METER ACCURACY
+3% full scale.

PROTECTION CIRCUITS

Electronic circuit limits power dissipation
to 300W. Load shuts down in the event of
an overvoltage. Thermal protection shuts

off load in the event of an over-
temperature condition.

CURRENT SIGNAL OUTPUT

Voltage proportional to current is
provided. -2.5mV per amp.

OPERATING TEMPERATURE RANGE
Oto40°C

COOLING
Integral forced air

FRONT PANEL CONTROLS

Toggle switches for: Power On/Off, Meter

Mode, Ranges, and Load On/Off,
Coarse and fine controls to adjust the
load current.

FRONT PANEL INDICATORS

Volt/Ammeter, Power-On Indicator, and
Test Fault Indicator.

REAR PANEL

AC power connector, Fuse, Input/Output
Connector, and Load Terminals.

ACCESSORIES
EL3SC - Bench top enclosure EL3LC - Optional 12" line cord (115 VAC)
EL3QR - Four position RETMA rack EL3AS - 8 position AC power strip
EL3DP - Blank Dress Panel (115 VAC)
EL3RC - 14" ribbon cable EL3PC - 5' DC power cables (pair)
EL35B - Shorting bar




SECTION |l
OPERATING INSTRUCTIONS

CAUTION

DAMAGE WILL OCCUR IF INPUT CURRENT
IS NOT LIMITED TO 50 AMPS OR LESS

WHEN MODULE IS OPERATED IN STAND-

ALONE MODE.

ABSOLUTE MAXIMUM INDICATED CURRENT
60 AMPS.




OPERATING INFORMATION

(REFER TO FIGURES 1-2 and 1-3)

LOAD CONNECTIONS

The output of the DC power supply should be connected d. Turn on the n(mer supply. At this polnt the
to the_respective posltive ond negative terminals on 300 is 0

the EL300. Tne front ponel input terminals are only e, El[ the E5a0%sH cftch on,

to be used for currents up to 15 Amps; otherwise Llse i hlle monitoring the current, adjust the

the rear input terminals. Use short cables r W n he EL300
equate size to hunme the roted lood current or the E‘t’ﬁﬁii %8“3,8.', EIOCk LN

nt,
poWer supply. g, Adjust the FINE control clockwise to the de-
sired curr
h, If the FIHE EldJ ust will not reach the desired
rlUTE: \ferilg thut tne programming plug (Pl) that came current, back off on the FINE control and in-
a control cable from on EL301, is crease the gain by turning the COARSE control
? ed into the J.l cunnector jack at tne bor:k of the clockwise
oad before power is supplied to the lood terminals. . Reudjust the FINE control for the desired cur-
ent.
- B T, 1 Better resolution on the FINE control is
CAUTION achieved by adjusting the COARSE control
. counterclockwise, depending upon input voltage,
Observe polarity of invut terminals

when connecting cables.

PARALLEL OPERATION EL300 AWND EL301 OPERATION
Two or more loads may be connected in porallel to in-  The EL300 moy be operated in comjunction with the
creose the lood copability, Mo interconnection be- EL301 as follows:
tween loads |s necessary other than the connection
to the input terminals. a. Flip AC POWER switch o
b. Turn the COARSE ond FIHE controls fully
counterclockwise with the LOAD switch off.
OPERATION WITHOUT A FAN ¢. Plug in the 1nterc0nnecting cuble from J1 on
the rear of the EL300 to one of six jacks on
The EL300 con be operated without o fan to about the EL301.
150 Wotts maximum dissipation. This maximum dis- d. Set the meter ond its range switches to the
sipation is only applicable when the unit is oper- desired settings.
oted under all of tne following conditions: €. Turn on the power supp % At this point the
ower supply and the EL300 are at no load.
1. The EL300 is out of any case or confining en- r. The Loab sultcn must be on te use the EL300
clnsure that restricts notural convection cur- mth the EL301. i . 301 1
. 9. The EL300 under the control of the EL is n
%, The E%;UU 15 suspended obove any surface by about fhg constant resjsmnce mode only when
3/4 of an inch to further focilitate natural function switch on the EL301 1s set to CUIITR{)L
convection o AT LOAD. Refer to c0nstant resistance descrip-
3. When the nmblenl temperature is 25°C or less. tion for operation

h. For g description of the remaining functlons of
— the EL301 for constont current, dynamic load
l CAUTION and external ureqr?mlng refer to the EL301

operating Instruct
Use care in handling an un-cased unit, DEraLing ins
High temperatures exist.

The EL300, when operated without a fon. con be used DYNAMIC LOADING NOTES

within @ case designed for its use for the sofety and

convenience of personnel, Derate the power that is The dynomic ]ood feoture 1s only available using
te be dissipated to about 90 watts with the lood in @ the EL301. The notes concerning dynamic looding
case, Under this condition the metal case that the  gre stated here for the convenience of the user.
ELAUO Is ploced in will reach a temperature of about
507C. 1. Dynamic Looding In Resistance Mode

n the resistonce mode the Toad current change
N?TB‘:J For further information on operating the EL300 is modified by the voltaoge transient of the
thout o _fan for specific voltoge and current levels. paWer suno]v and the voltoge drop across the
refer to Flgure 5-3, load cable

2. Dynamic Looding In Current Mode
In the current mode the load current change is

CONSTANT RESISTANCE not affected by the power supply woltaoge tran-
sient unless the voltoge drops bDelow the min-
The EL300 operates os o stond-alone module in this imum operating voltage of the EL300. In this
iode ond will drow up to 35m4 continuously without condition the lood transistors will soturate
an external bias source such os from the EL301, causing distortion of the dynamic current wave-

a. Flip the AC POWER switch on form,

b. Set the LOAD switch off ond the Voltmeter and
Ammeter ronge switches to the desired ranges.

[ Aﬂ{ust the COARSE and FINE load current controls
fully counterclockwise,

8




3. Lood Cubl? Inf]ﬁn_c_e__ungﬂ_gynmlc Loadin
en static looding o_power supply, the ioud
cables used must be of odequote size for the
amount of current being carried. When dynamic
looding, the lood cable impedonce becomes im-
portant, The Impedonce formula is os follows:

2= VRroy?

Where R is the DC resistance of the cable and

Is @ foctor In determining the cable size for
stgtic looding; X, or inductive reactonce. is

a factor in deterfﬂlmng the cable size for
dynamic looding, The reactance of the load
cables limits the rate of current chonge, The
rote of current change of the EL300 as specified
1s 1 microsecond per amp or 30 microseconds.
whichever 1s greater. If the load cable re-
actance is large enouﬁh to limit the rate of cur-
rent change to less than this specification,
severe distortion of the current waveform will
result, Lood instability or oscillation may also
be evident,

OUTPUT CURRENT SIGNAL

The load current can be monitored at J1, pin 9 (minus
meter out) and pin 4 (sianal common). The output
slanal is -2,5 millivolts per ampere with respect

to pin 4 when using o measuring Instrument with a
falrly nigh input impedance such as o digital multi-
meter or oscilloscope.

SHORT CIRCUIT OPERATION

To check the short circult current of o power supply
that |s connected to on EL300, short the approprigte
positive and short circult terminals when the power
supply is off, This is to prevent the [ood terminols
from pitting and arcing, Use a wire gouge that con
handle the Current for the short circult test. Mon-
ltor the short circuit current from the rear panel
connector J1-9 ond J1-4; the output is -2.5 mil-
livolts per Amp. If an external bias is supplied

to the EL300, such as from an EL301, the short cir-
Cuit current can be monitored from the ammeter on the
EL300 and also on the EL301, After the short circuit
ana positive terminals ore shorted, turn the power
supply on and monitor the current using any of the
Gbove three methods, Note that the EL300 will in-
dicate short circuit current on the Ammeter only when
an external blas supply is used such as from the EL301.

PROTECTION CIRCUITS

The EL300 is protected cooinst overcurrent and over-
power conditions by limiting the lood current. The
EL300 s also protected against overvoltoge and over-
temperature by shutting down the lgod, When any of
trfnlrlallzrfvﬁtevents accur, the “test foult" indicotor
W aht,

PIN NO.

J1 INPUT/OUTPUT CONNECTOR PIN FUNCTIONS
FUNCTION

Connected to 6. Dower return,

Connected to 7, positive input, from input
terminals (output signal),

Connected to 8, power in (EL300 blos input).
Slgnal common,

Load control (input).

Connected to 1, power return.

Connected to 2, positive Input, from input
terminals. k
Connected to 3. power In (EL300 bios input).
Meter output (current signal).

Local control {output).

CO0E AL R

[

GENERAL

The EL300 will drow up to 35mA without an external
bias supply. This should be considered when using
the EL300 for operation of very low current power
supplies. For those applications requiring less
than 35mA of lood current use on EL301 or on ex-
ternal blas supply. (See opplicotion notes).

REMOTE PROGRAMMING

The EL300 can be remote programmed when used in
COI’!é]unEtIUI'I with the EL301 control module, See
EL301 operoting manuol,

For additional remote progromming method, see
application notes, Section IV,

CONSTANT CURRENT

The EL300 stand-alone module will operate In g
constant current mode only when used with the
EL301 control module or with application of an
externo} vdltoge at J1-5. (See application notes,
ec. .

PERE
clelelcle
L]

REMOTE PROGRAMMING
PLUG 70-787-001
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CIRCUIT DESCRIPTION

INTRODUCTION

This sectlon of the monual contgins a functional
description of the EL300 circuit elements, In-
dividual descriptions ore separated into the fol-
lowing parts: Shunt elements, error amplifier,
voltmeter ond meter amplifier and protection

. Refer to simplified schematic (Fig-
ure 3-1) and oppropriate schemotics (Flgures

6-1 thru 6-4) for the following descriptions.

SHUNT ELEMENTS

The EL300 dissipates power from o DC source with
Its six octive shunt elements connected in par-
allel. The six shunt transistors and ossocloted
drivers are in sockets located along the center
of the heat radiator extrusion, The remaining
shunt circultry is mounted on the power PC board
that is directly behind the six shunt transistors.
Each shunt transistor Is driven by an ldentical
drive circuit that is designed to force the cur-
rent to be shared among the six tronsistors
throughout the load ronge,

The six actlive shunt elements recelve
voltage from the error amplifier via CRZ (
Figure 6-2), This voltage is opplied to the non-
inverting inputs of OP Amps IC1 ond ICZ-b, C & d,
Since the shunt circuits are the same. the de-
?Egigtlon will continue with reference only to

DI‘OQF‘CI'H

The load current flowing through R6 produces a
voltoge which 15 applied to the inverting input.
The OP Amp compares the two voltoge levels and
adjusts the drive current to mointaln their
equolity, Freguency compensation for the cir-
cuit is provided by Cl. The low value of RS
(10 Ohms) reduces the current gain of the Dar-
lington-connected tronsistors (Q2 & an
forcestOQ to carry a larger portion of the lood
current.

ERROR AMPLIFIER

The error amplifier consists of IC1-o ond as-
soclated components. These compgnents are also
locoted on the power PC board., The lood current
is controlled by a voltage from one of three
annlicatiun S,
Stondard operation: a portion of the in-
put voltoge is opplied to the lood (con-
stont resistonce),

2. When using the ELSBl controller: o stable
but adjustable reference source is opplied
(constant current). _

3. User application: supn'mn? an external
source to the load control line (see ap-
plication notes),

For standard operation the input woltoge |s ex-
ternally jumpered from J1-10 to J1-5 and applied
to the half bridge coﬂsIstlng Uf R37, R38 & Ru2.

A 0.003 Ohm shunt resistor is used to monitor the
total lood current, The voltoge developed across
this shunt Is negative with respect to clircuit

common and |s applied to the negotive side of the
half bridge,
Th
Wi

e vcltu e at_the center point of the half bridge

|1 be the difference of the two voltages as
referenced to circult common, This error voltaoge
is amplfied ond used to program the current in
the shunt elements.

The error omplifier is connected os o differentlgl
amplifier with its offset determined by the stagble
reference hecuuse of the single blas supply. It
provides the Euin required to maintain current
regulation

9 provides the frequency compensation,

12

BIAS SUPPLY

The bigs supply is fed from connector J1 pins
3 and 8 through g constant current source com-
prising of G1, Q2, R22 & CRLY4 on the auxiliary
PC board. The constant current source allows
the bias and reference supplies to be operated
with a wide voltage ronge of 4.5 to 60 volts,

The 5 volt bias regulator is CDlTIDrlSEd U CRB
on the power PC boord., which provides the reg-
ulated Vcc for the OP Amps and other circuits.

REFERENCE SUPPLY

The reference supply is an adjustable shunt
regulator taken from the 5 volt Vec line and
comprised of IC3, R60Q through R62. This reg-
ulator provides a 2.6 volt reference for the
gctive circuits and is located on the power PC
board. The reference is colibroted by od-
lusting R&O,

CURRENT AMPLIFIER

The current amplifier 1C1-¢ on the front panel
PC board senses the total lood current by am-
plifying the voltoge drop across RS7 (shunt
resistor) in series with R17. The current
meter is zeroed by odjusting R22, The full
scale gain of the current amplifier is fed to
the inputs of the overpower circuits and the
meter circuit when selected.

VOLTMETER CIRCUIT

The voltmeter clrcult on the 15 volt scale uses
the divided-down input voltage from R13, R14
ond R12.to drive M1 with IC1-d when In the
volts scale, On the 60 volt_scale the divider
{s comprised of R13 & R12. The rneter amp11f1er
in the voltoge mode forms a unltv g ampli-
fier, driving into M1, RB & RS, RY is tne volt-
meter caolibration adjust and 1s set for full
scole deflection at 15 volts.

METER DRIVE CIRCUIT

IC1-d on the front ?une! PC board drives

und R9 through the low Impedonce output o fcl-a
IC1-a is a'unity goin amplifier that provides 0
low impedonce 1 volt output set by the \roltug
divider on the non-inverting input by R19 & R20,
The 1 volt output from 1C1-0 provides an offset
for the meter circultry to compensate for using
g single ended su?vly and to moke the meter
driving function linear.

The front panel meter displays elther current or
voltn?e depending upon the front panel switch
he current mode, S3 on the front panel

selects the current_range. When in the 6 umpere
range, 1C1-d is o x10 multiplier, and in_th
60 ompere range it |5 a unity gain amplifier.
In the voltmeter mode, 55 selects the lnput range
to the unltgﬂgoln ampl {fler ICI-d by shorting out

in the volt range and leaving R14 In fo
the 15V range,




PROTECTION CIRCUITS

The protection circults consist of the short clircuit
current limit on the power PC board 1C2-a, and the
overpower, overvoltage and overtemperature circults
which consist of IC1 & [C2 on the auxlllurﬁ P? board.
The shoré circult current limit protects the [oad
from handling too much power when the negative and
short circult terminals are erroneously shorted to-
gether. Since the shunt is shorted in this case,
the overposer clrcuit con not sense an overpower
condition, The overpower circuit protects the EL300
f[ﬂrﬂrgver]ouds and 1s represented Dy the curve in

gure 5-3,

SHORT CIRCUIT CURRENT LIMIT

The EL300 will lood o power supply when the short
%Arfﬂétgﬂd negative terminals are shorted,

rent to 2 amperes In this condition. When these
terminals are shorted. RS56 & RS/ are In parallel
reducin? the shunt resistance to o third of 0.003
Onms. This In turn couses the current ampl|fier
to indicate less current thon it should, rendering
the power protection circuits useless. Reference
for the non-inverting inout of [C2-a is from the
voltage divider comprised of R4S & RS3 which sets
the current limit level. Under normal conditions
the non-inverting input is held high forcing the
output of ICZ2-o Tow. When o short condition ex-
ists, the output of IC2-0 goes high when the cur-
rent flowing through RS6 & R57 is obout 2 Amps.
This couses the EL300 to limit at this current
because 019 turns on, Dullin? down the control
line, and IC2-a on the auxillary board couses the
fault indicator to turn on.

OVERPOWER CIRCUIT

The overpower clrcult approgches the ideal curve
In two approximations (See Figure 5-3), »

Is used as the low voltoge comparaior that sums the
input voltoge ond load current then compares it
with the divided down reference from R10 & R1l,

At about 15 volts, CRZ is grounded ond CR1 s off
by the tnogiln operation of I1C1-¢ and d. which
sense the divided down input voltage from R3 & R4,

The low voltage comparator’s output 1s then
forced to remain high because CRL Is off &
CR2 is on allowing the high voltoge com-
parator to be operational. The high voltoge
comparator. IC1-a, functions the some os the
low voltoge comparator except that its ref-
erence |s derived from R6 & R19. When an
overpower condition is sensed DY]the one{uting

OP Amp, 1ts output goes low pul n? the lood
contro] signal to ground through efther CRY4 or
RE6. This oction ot the same time pulls the

inverting input of [C2-C below the non-in-
verting input cousing it to turn the foult
indicator on.

OVERVOLTAGE CIRCUIT

The overvoltage circuit consists of IC2-d, and
R1 & RS which make up the voltage divider ac-
ross the lnput to sense on overvoltoge con-
ditlon. The non-inverting input of IC2-d is
referenced to the 2,6 volt source, When the
inout voltu?e exceeds the preset level of
about 61 volts. the output of IC2-d goes low.
This pulls the control 1ine down, disabling
the lood, and turns the foult indicotor on by
the output of IC2-c aoing high.

OVERTEMPERATURE/UNDERVOLTAGE CIRCUIT

THE OVERTEMPERATURE CIRCUIT SENSES THE
TEMPERATURE USING A VOLTAGE DIVIDER
comer1SED oF R2B., R27, RTI & [C2, RT1
15 A POSISTOR ATTACHED TO THE HEAT
RADIATOR AND CONNECTED WITH THE AUXILIARY
BOARD THROUGH CONNECTOR J1/PL., As THE
TEMPERATURE INCREASES. THE RESISTANCE OF

ALSO INCREASES CAUSING THE VOLTAGE AT
THE INVERTING INPUT TO INCREASE. WHEN
THE VOLTAGE INCREASES To VR THE DRAIN OF
U3 GOES LOW., THIS PULLS THE CONTROL LIME
DOWN. INHIBITING THE LOAD FROM DRAWING
ANY MORE CURRENT AND TURNS THE FAULT
INDICATOR ON., DURING AN UNDERVOLTAGE
CONDITION THE REFERENCE VOLTAGE (VR) TO
THE uon—‘!mv RT[NG_INPUT IS PULLED LOMW
ThrougH CR15, CRIB. & CRI7, SimILAR TO
OVERTEMPERATURE THIS INHIBITS THE LOAD
FROM DRAWING CURRENT AND TURNS ON THE
FAULT INDICATOR,

o -
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E _.i | | TeC ' }D.ﬂﬂ)n
Lo FISTERY ] B
o e l 4155 LOAD GoWTROL
= . s =T - - a1 SONAL CouMON
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4110 LDEAL CONTROL
FIGURE 3-1
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EL300 APPLICATION NOTES

The following application notes ond ossocloted schematics provided here are
simplified for the purpose of illustration and convenience to the u

The basic rules of layout and construction for elimination of nolse nick up
and OP-AWP circuit desion should be odhered to.

GENERAL

The general schematic of Figure 4-1 {llustrotes the use of on EL300 with

expanded capabllities. The exponded capabilities include the use ond hook-up

of an external bias suDDlt and constant resistunce ond current operation, By

g?éng, E?r 5xumu]e, an ECVSN3 for an external blas supply the folloulnq benefits
reglized:

0. Extended low voltoge operation down to 1,8 volts
+ Zero current drain from the power supply u ue test at_no load,
c. Ability to monitor the shnr[ clrcuit current on the EL300 Ammeter

he EL300 caon only be operated in the constont current mode w uapl%cutlon of

0 0-1,5 volt source to pin 5 of J2 as {Ilustrated in Flgure 4-1. The ?e
to-current relationship of the ELSDO for tnis aonlicution is not strictl 1 near
(See Figure 4-3), The load control can be connected back to pin 10 on J

resistive mode operation using the COARSE und F[NE cumrols us normal , The loua
current can be monitored via the J1 connector from pins 4 ond 9. By using the
appropriate meter omplifier ond ommeter or DVM, the current can be monitored
remotely, bearing In mind thot the meter output signal is -2.5 millivolts per

re,

MASTER and MULTIPLE SLAVE

Master and slave operation of EL300's cunnected as in Flgure 4- 2 1s fur louding

multiple EL300's uslng only the COARSE and FINE controls _of one E

circult in Figure 4-2 is set up so that as the master EL300 Deglns o ou

current, the other slave EL300's receive o proportional, buffered lood slgnal,

For constant current opergtion from a single external Dotentmmeter to control

multiple logds, simely elimingte the connection from pin 10 of J1 from the

master EL300 in Figure 4-2, Then copnect the constant current adjust clreult

from Figure 4-1 to the control bus that drives the EL300's in Flgure

g*r:e EitenELSOU’s are connected as in Figure 4-2 they are no longer Isoluted from
another

REMOTE_PROGRAMMING

Wegnfe programming of the EL300 is easily accomplished by using the EL301 control
modu e,

The EL300 stand-olone logd may be remote Droqrunmea accoruing to Flgure 4-3 by
applyling voltages to_J1-5 with J1-4_as common, Note the 6OmV offset for zero
crms load current, The 60mV to 1,27V input will uruvide 0 lood current of zero

amps, Eoch EL300 requires o separate bias supply or a single supply with
Isoluted outputs.

The EL300 moy be remote programmed by computer control, Consult factory for
additional information.
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REMOTE PROGRAMMING CURVE

09

9s

Zs

k4

144

ov

(S343dWY)

LINIYY¥ND avon

9€

4

8z

ve

oz

g7

(A4 L

AWO9
T'0

Z'0
€0
0
S'0
9'0
£'0
R0
6'0
0't
LT
'1
&'
h'T

("W0J) #-Tr OL S-Tr “39VLI0A LNdNI

FIG, 4-3

18




SECTION V
MAINTENANCE AND CALIBRATION




MAINTENANCE

This section of the monual contains information
for performing preventive maintenance, calibrotion
and corrective maintenance for the EL300/EL301.

PREVENTIVE MAINTENANCE

Preventive maintenance consists of cleaning,

visyal Inspection. etc, Preventive maintenance
performed on a regular basis may prevent Instrument
breakdown and_wil Enurove the reliabillity of the
instrument, The severity of the environment to
which this instrur.nent IS subjected determines the
freguency of mointenance. A convenient time to
perform preventive malntenance is preceding od-
Justment of the instrument,

CASE REMOVAL
SEEsEBAREEREIRERERRERS ”.“H-"INE BERANSERSEENIBEIDRERSE

Dangergus voltoges exist ot several points through-
out this instrument., When the Instrument is op-
erated with the cose removed, do not touch exposed
connections or components, Some tronsistors have
voltages present on their cases, Disconnect power
before cleoning the Instrument or replacing parts.

The cose is held in ploce by one screw located on
the back panel. To remove the case, remove the
pan-head screw and washers. The instrument will
slide out the front of the case.

HEAT RADIATOR ACCESS (EL300)

To gain gccess to the power iransistors on the
heat rodiator, remove the right side panel. First
loosen the two 7/64 inch Mlen—heul:l screws holding
the ponel onto the front bezel at the top and
bottom. Next, remove the four pon-heod screws
that nold the parel to the heat rodiotor extrusion.
The ponel can now be removed to expose the poWwer
and driver transistors.

CLEANING

This instrument should be cleagned as often Qs op-
erating conditions require. Accumulotion of dirt
on components acts as an insulating blanket and
prevents efflcient head dissiuutlon which can cause
overheating and component breakdown

20

SREREEIBERSRESAIES CAUTION "eveRsessRsnsnsane

Avoid the use of chemlical cleaning agents
which might domage the plastics used in this
instrument, In particular, avold chemicals
that contaln benzene, toluene, xylene,
acetone, or similar solvents.

EXTERIOR

Loose dust accumulated on the front panel

can be removed with a soft cloth or smoll
brush, Dirt that remoins can be removed with
0 soft cloth dompened with a mild detergent
ond water solution, Abrasive cleoners should
not be used.

INTERIOR

Dust In the interior of the instrument should
be removed occasionolly due to its electricul
conductivity under nlah—hurnldw{ conditions.
The best way to clean the Interior s to blow
off the accumulated dust with dr{ low Rressure
olr, Remove any dirt which remalns with a
saft brush or a cloth dompened with a mild
detergent and water solution. A cotton-tipped
opplicator is useful for cleaning in narrow
spaces,

VISUAL INSPECTION

This Instrument should be inspected occasion-
ally for such defects as broken connections,
Imoroperly seated connectors, domoged clrcult
boards and heat-damaged parts.

The corrective procedure for most visible
defects |s obvlous; however, particular care
must be token 1f heat-damoged components are
found, Overheating usually indicotes other
trouble In the Instrument; therefore, it Is
important that the couse of overheating be
corrected to prevent recurrence of the domoge.




CALIBRATION

INTRODUCTION

The followlng procedure is for colibration of an
EL300 electronic lood.

TEST EQUIPMENT

The followlng test egulument or equivalent sub-
stitutes are required for performing the tests de-
scribed herein.

Voltmeter, 4 1/2 Digit D]g]t{ll; Fluke 8050n
Oscllloscope, Tektronics

Plug-In. Verticol, Tektronlx SAuS

Plug-In, Horlzontal, Tektronix SBY42

Test Cables, #6 AWG, 5 ft, lon

Meter Shunt, 100mvV, 100 AMP + (,1%

Hipot, 1414 VDC and 707 VDC. Slaughter 103/105-1.0

POWER SOURCES

YDC, 60A, ACDC RSZNED
VIC, B0A; ACDC RSEN6D
o 60°VDC, " sh, P B2748
o7 SUMA P 62964
OVbe, 254, Hehe. RSk igios
CALTBRATION CYCLE

lge recommended callbration cycle is six months or
r

The foliouing calibration steps should be performed

In sequence as listed with the programming plug in

the J1 connector,

il
Q
1]

U'h—rﬁ-mm

1

PANEL _METER
MECHANICAL ZERD ADJUST

The mechanical zero odjustment is located below the
volt/amp meter and is externolly occessible. Remove
any DC power source from the input terminals and
from the J1 connector In the rear.

Rotate the Zero odjustment screw clockwise until
pointer Is exactly at zero. Next, rotgte odjustment
screw slightly counterciockwise to relieve tension
on pointer suspension,

HIPOT (DIELECTRIC WITHSTAND TEST)

Hipot tests must be performed with the input lood
terminals shorted together, the programming plug in
the rear pane] J1 connector. and the AC onuer smtcn
in the OW positlion.

1414 vDC: AC input to ipput luad terminals and
AC input to chassls
707 VDC: Input lood terminals to chassis.

Connect the EL300 to the test set up in Flgure 5-1
for the following tests unless otherwise noted.

REFERENCE-VOLTAGE CALIBRATION

set the front panel switches as follows: Power OFF,
BA, 15V meter range,lood OFF.

Make the followlng measurements With respect to TP1
on the power PC boord with 15 volts DC applied to
the input terminals.

Flrst verify that the plus Vecc is between 4.75-5,25
ts by measuring with a DVM at the cothode of CRB.

Measure the voltoge with g DVM at the cothode of the
Programmable ZgrEr, 1c3, The reference voltoge across
IC3 should be 2,60 volts and is odjustaoble by ReO.

VOLTMETER CALIBRATION

Verify the input terminal voltoge 1s 15.00 volts
with the front ponel switches set as obove.

Check that the voltmeter scale is reading 15.0
volts. R9 on the front ponel PC board odjusts
the full scale deflection at 15.0 volts,

Cnun?e the woltmetar ronoe switch to 60 volts and
verify that the meter reading is 1522 volts.

Acply 60.0 volts to the Input terminals,

The
voltmeter should reod 60 + 2 volts,

REMOTE PROGRAM CAL[BRATION
(USING EL301)

Remove any voltoge from the input tarmtnuls and
set the front panel switches as follow

Power OFF. 6A, 15V, AMPS, load ON, MIJ st the
CO.&RSECEH? FINE Toad controls fully countercluck—
Wise i

Use g calibrated EL301 If available t librote
the EL300 as follows . & toca

Connect the [nterconnect ribbon cable from Jack
#1 on the EL321 to Jack J1 on the EL300.

On the EL301, turn the function smtch to EXTERNAL
PROGRAM, the AC POWER switch to ON and put the
LOAD SELECT button to the ON position.

Apply 0 5 volt, 60 omp power supply to the EL300
input termlnuls.

Connect a 100 + 1mV source to the external Drngrcm
BNC connector. The load current should read Q.6
amps according to on external shunt.

.g%lj:lust R59 on the power PCB of the EL300 for 0,60

8,

Apply 0,00 volts to the BNC connector,

The load
current should be 0.0-0,1mA;

If not, readjust R59.

REMOTE FROGRAM CALIBRATION
(USING EXTERNAL BIAS SOURCE)

An alternative method for cglibrating the remote
program mode without an EL301 is to provide an
external blas source ond control signal. This is
done using the set-up in Figure 5-1,

Plug the connector from Figure 5-2 Into the J1
jack on the rear ponel of the EL300. Use a 5 volt,
5 nmp external bios supply and a 0-100 millivolt
programming voltage (input impedance is 11.5Ka).

Adjust the programmable source for 71.80mV with
the 5 volt, amp power sUpply connected to the
EL300 input lood terminals.

The EL300 lood current with the lood switch ON
should be 0.60 amps according to an external shunt.

AdJust RS9 on the power PC board for the correct
load current,

Adjust the pr
lood current s

rammable source for 60.00my.
ould be 0.0-0.1mA,

Adjust RS9 if the lood current is_beyond the
specified ronge, then recheck at 71.80mV,

The
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AMMETER CALIBRATION

Connect the EL300 as in Figure 5-1 with the external
blos supply or with an EL301 supplying bigs so that
the ammeter zero can be checked at zero lood cur-
rent,

Set the front panel COARSE ond FINE controls fully
counterclockwise and the switches to:
Power ON. BA, 15V, AMPS. lood []H

Annly 5 volts to éhe input terminals of the EL300

thot load current is indicating zero on the
crrmeter Verify with the external shunt, To zero
ammeter adjust R22,

Adjust the load current for 5.0 amps according to
the external shunt and verify that the ammeter in-
dicates 5.0 amps., R15 adjusts the ammeter for the
5.0 anp indication.

Recheck the ommeter zero and the 5.0 amp meter
accuracy 1f calibrotion odjustments have been mode.

Change the front panel ammeter raru;e SN1ICh to 60A,
and adjust the lood current for 50,0 amps

The ammeter should read 50 + 1 amp,

EXTERNAL AMMETER OUTPUT

ly 5 volts and set the front panel switches to:
ggse‘; ON. GOA. 15V, AMPS, lood ﬁm

Measure_the external -2.5mv ger amp current signal
with a DVM on J1 pins 4 and

Adjust the lood current for 50.0 amps. The meter

output should read 125mV.
Adjust RS5 if calibration is off,

LOAD SHORT CIRCUIT CURRENT LIMIT

Adjust the COARSE and FINE controls fullyI counter-
clockwise and set the front panel switches to:
Power ON, 6A, 15V, AMPS, lood ON,

Short the negative and "short" t
With a length Of $20 ANG mire, ominals together

Appl volts to the ﬁcsnlve and negative input

lood current with the
FIHE adjust until it Iimits at about 2 amps,turn-
ing on the"fault”LED,

The current limit ronge is 1.8-2,1 amps and is
adjustable with R53 on the power PC board.

PERFORMANCE VERIFICATION TESTS
Failure to meet the requirements of the followin
tests indicates a circuit fallure which reuulresg
repalr, Return the unit to the factory for repair

or contoct the factory for trouble shooting as-
sistance.

For the following tests, connect the EL300 as in
Figure 5-1.

OVERVOLTAGE PROTECTION

Set the front panel switches to: Power ON, 6A,
60V, VOLTS, lood ON.

Adjust the FINE lood control ror about o 1 loa
current with a 66 volt source o J

Adjust the 60 volt source voltage up until the foult

ED turns on within the 60,5-61.5 volt "OVP* ’
hronning the load current to zero. s

22

OVERPOWER PROTECTION

When the EL300 i

the load currentsnwlugeoﬁmﬁ rot %Tu@ﬂ o
below the trip polnt,

Set the front Dunel switches to: Power ON. BA,

60V, AMPS, loaod O

ﬁnl; 60.0 volts to the input terminals and
INE control up to verify that the fault
comes on within the 5,0-5.5 amp range,

Apply 15.0 volts and set switches to: Power ON,
60A, 15V, AMPS, load ON, With 15,0 volts uonlled,
adjust the COARSE and FiNE controls up until t
foult LED lights within the 22-25 amp lood runge.

Apply 5,00V to the Input ond odiust the COARSE and
FINE controls until the foult LED lights within
the 60-64 amp ronge,

L Hst

OVERTEMPERATURE PROTECT

Apply 5 volts with the front ponel switches set to:
Power ON, 60A, 15V, AMPS, lood ON.

Adjust the lood current to gbout 50 amps ond dis-
connect the Molex plug, J1 from the auxillary PC
board. The fault LED should light and brin? the
lood current to zeru ond remain zero for a
resistonce value down to 475 OHMS connected from
P1-1 to P1-3 on the auxlliory PC board.

Replace the plug to resume normol operation.

DYNAMIC LOADING RESPONSE

Connect an EL301 to the EL300 as in Figure 5-1
and turn_the EL301 on, with the function switch
on HI, Set the COARSE and FINE controls fully
counterclockwlse with the front panel swltches
set to: Power ON, 60A, 15V, AMPS, load ON,

Apply a 5 wvolt, 60 omp source to the EL300 and set
the DAD SELE[ZT button #1 to the ON position, on
the EL301.

iust the HI lood odjust for 60 ﬂmDS on the EL301,
tch to LO ond adjust for 30 a

Switch the function switch to LINE F and verify
that the 60Hz rise ond fall times are 1uS per amp
or 30uS, while monitoring the current waveform
across the shunt with on oscilloscope.

LOW VOLTAGE OPERATION
Connect the EL300 as In Flgure 5-1 to either an
EL301 with the function switch set at controi at
load” or to an external bias supply as {llustrated.

Set the front panel switches to: Power ON. GOA,
15V, AMP, load ON.

Apply o 1.80 volt, 60 amp source to the EL300.
ﬂu:l{ust the COARSE ond FINE controls up to 60 amps
whlle monitoring the lood current across a shunt
with on oscilloscope.

Verify that the full 60 omps caon be drown and that
there is no evidence of oscillotions at any point.




CALIBRATION SET-UP

+
JACK
#1 oM
EL301 -
SET AT
CONTROL AT LOAD -
ELzoo T ik
POWER
UNDER
CALIBRATION AVA"A% SUPPLY
| J1
 E————— e ks
| ExTERNL e J1-348
| BIAS e 1146
1 SUPPLY 1 -
i 1 J1-5 ! +
1 ! VM SCOPE
L _ _sws - J1-10
FIGURE 5-1

IF AN EL301 IS NOT AVAILABLE TO PROVIDE AN EXTERNAL BIAS. USE A 5 VOLT,

5 AMP SUPPLY CONNECTED AS ILLUSTRATED TO THE J1 CONNECTOR, AT THE REAR

OF THE EL300, JUMPER J1 PIN 5 TO 10 AS ILLUSTRATED, TO CONNECT THE COARSE
AND FINE SIGNALS TO THE ERROR AMPLIFIER.

REMOTE PROGRAM CALIBRATION
(EXTERNAL BIAS SOURCE)

5V/5A

PIN AND POWER SUPPLY LAYOUT OF REMOTE
PROGRAM PLUG. PLUG AND PIN PART NUMBERS
ARE :

PLUG:  ACDC # 70-820-010
PIN :  ACDC # 70-352-002

USE NUMBER 22-24 AWG WIRE FOR MAKING
INTERCONNECTION.

FIGURE 5-2
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SECTION VI

REPLACEABLE ELECTRICAL PARTS
ELECTRICAL COMPONENTS
DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS
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69-896- AUX. PROTEC

69-895- FRONT PANEL E



REF.DES. DESCRIPTION
C1 Capacitor
Cc2 Capaeitor
CR1 Diode

DS2 Led (Red)
IC1 Int. Ckt
M1 Meter 1mA F.S.
R1 Resistor
R2 Resistor
R3,4 Resistor
RS Resistor
R6 Pot

R7 Pot

R8 Resistor
R9 Pot
R10,20 Resistor
R11 Resistor
R12 Resistor
R13 Resistor
R15 Pot

R16 Resistor
R17,24 Resistor
R18 Resistor
R19 Resistor
R21 Resistor
R22 Pot

R23 Resistor
R25 Resistor

EL300

PCB ASSEMBLY FRONT PANEL

69-895-001 (REV. D)

SUGGESTED MANUF/TYPE

2.2mf /50V Spr5CZ5U225X0050C5
0.0015mf/500V Arco CCD152

GE 1N4454
Mon MV5053
Mot MLM324AP
Jewel 82T

33 Ohm 5% 1/4W CF Mep CR25
39K 0% 1/4W CF Mep CR25
1.00K 1% 1/10W MF RN55C
3.5TK 1% 1/10W MF RN55C
250K CTS EN3510

10K Ohm CTS ST7562

845 Ohm 1% 1/10W MF RN35C
100 Ohm Bou 3386X

100K 1% 1/10W MF RN55C
1.10K 1% 1/10W MF RN55C
1.13K 1% 1/10W MF RN55C
66.5K 1% 1/10W MF RNS55C
200 Ohm Bou 3386X

1.18K 1% 1/10W MF RN55C
226 Ohm 1% 1/10W MF RN55C
140K 1% 1/10W MF RN55C
15.8K 1% 1/10W MF RNS55C
2.67K 1% 1/10W MF RN55C
500 Ohm Bou 3386X

825 Ohm 1% 1/10W MF RN55C
80.6K 1% 1/8W MF RN60C

31

ACDC P/N

56-137-003
52-231-152

50-464-045
64-063-001
62-331-019
69-680-001

55-675-330
55-675-393
57-757-301
57-757-354
69-683-001
69-683-002
57-757-290
68-716-101
57-757-401
57-757-305
57-757-306
57-757-480
68-716-201
57-757-308
57-757-235
57-757-515
57-757-420
57-757-342
68-716-501
57-757-289
54-354-488




EL300
PCB ASSEMBLY AUXILIARY BOARD
69-896-001 (REV.J)

REF.DES. DESCRIPTION SUGGESTED MANUF/TYPE
ci,2 Capacitor 0.1lmf/80V SPR 192P104R8
c3 Capacitor 4.7mf/35V MAL TDC475M035NSF
C4,5 Capacitor 10mf/15V MAL TDC106MO020NSF
C6 Capacitor 10mf /50V ILL 106RLRO50M
CR1-8, Diode GE 1N4454
10,12,
1318,
17
CRS Diode GE 1N4156
CR14,15 Diode MOT 1N5297
IC1 Int. Ckt. MOT MLM324AP
ICc2 Int. Ckt. MOT MLM339P
Ql Transistor MOT 2N4403
Q3 Transisotr SIL 2n5116
Rl Resistor 115K 1% 1/10W
R3 Resistor 97.6K 1% 1/4W
R4 Resistor 19.1K 1% 1/10W
RS Resistor 5.11K 1% 1/10W
R6 Resistor 3.65K 1% 1/10W
R10 Resistor 3.01K 1% 1/10W
R11 Resistor 15.8K 1% 1/10W
R12 Resistor 255K 1% 1/10W
R13 Resistor 107K 1% 1/10W
R14 Resistor 15.8K 1% 1/10W
R15,17 Resistor 150 Ohm 5% 1/4W
R16,27 Resistor 634 Ohm 1% 1/10W
R18 Pot 200 Ohm Bou 3386X
R19 Resistor 4.75K 1% 1/10W
R20 Resistor 4TK 5% 1/4W
R21 Resistor 33K 9% 1/4W
R22 Resistor 10 Ohm 5% 1/4W
R25 Resistor 1IMEG 5% 1/4W
R26 Resistor 100K 1% 1/10W
R28 Resistor 732 Ohm 1% 1/10W
R29,30 Resistor 1K 5% 1/4W
R31 Resistor 20K 5% 1/4wW
R32 Resistor 510 Ohm 5% 1/4W
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54-435-104
58-577-002
58-577-003
70-333-009

50-464-045

50-464-055
60-471-004

62-331-019
62-331-010

52-725-013
65-969-007

57T-757-507
54-354-496
57-757-428
57-757-3689
57-757-355
5T-757-347
57-757-420
57-757-540
57-757-504
57-757-420
55-675-151
57-757-2178
68-716-201
57-757-366
55-675-473
55-675-333
55-675-100
55-675-105
57-757-501
57-757-284
55-675-102
55-675-203
55-675-511







EL300
PCBE ASSEMBLY POWER BD
69-894-001 (REV. K)

Page 1 of 2
REF.DES. DESCRIPTION SUGGESTED MANUF /TYPE ACDC P/N
c1,2,3, Capacitor 0.47mf/100V Spr RG1-474 96-137-012
4,5,6
C7 Capacitor 0.0015mf/500V Arco CCD152 52-231-152
Cc8,11 Capacitor 0.00Imf/250V Crl CE102 52-231-102
Cc9 Capacitor 0.0033mf/80V Spr 192p*#**Rg 54-435-332
C10 Capacitor 0.22mf/100V Spr RG1-224 06-137-004
Cl6 Capacitor 0.047mf/50V Spr RG50-473 56-137-008
C12,13, Capacitor 22mf/80V Mal TT220U075CON3P 54-032-031
14,15
C17 Capacitor 0.1mf/500V Spr S5HKP10 52-231-011
C18 Capacitor 1mf/50V Spr 5CZ5UL05X0050C5 56-137-002
CR1 Diode GE 1N4454 50-464-045
CR2 Di ode GE 1N4157 50-464-059
CR3, 4 Diode,Zener Mot MRT51A 50-464-095
CR5 Diode Mot 1N4004 50-464-003
CRE Diode,Zener IR INT51A 51-739-023
CR7 Diode MOT 1N5297 60-471-004
Ds1 Led (Red) Mon MV5053 64-063-001
IC1,2 Int. Ckt. Motorola MLM324AP 62-331-019
IC3 Int. Ckt. TI TL431CLP 69-299-002
J1 Header Connector Amph 87576-2 70-558-010
J2,3 PCB Connector Amph 86105-3 69-911-012
Q1,4,7, Transistor Mot 2N5655 52-057-068
10,13,16
Q19 Transistor Motorola ST421H 52-057-013
R1,7,13, Resistor 12.1K 1% 1/10W MF RN55C 57-757-409
19,25,31
R2,8,14, Resistor 100 Ohm 5% 1/4W CF Mep CR25 55-675-101
20,26,32
R3,9,15, Resistor 499 Ohm 1% 1/10W MF RN55C 57-757-268
21,27,33
R4,10,16, Resistor 18 Ohm 5% 1/4W CF Mep CR25 55-675-180
22,28,34
R5,11,17, Resistor 27 Ohm 5% 1/4W CF Mep CR25 55-675-270
23,29,35
R6,12,18, Resistor 0.02 Ohm 10% 5W WW 63-403-002
24,30,36
R3T Resistor 10K 1% 1/10W MF RN55C 57T-757-401
R38, 42 Resistor 750 Ohm 1% 1/10W MF RN55C 57-757-285
R39 Resistor 243K 1% 1/10W MF RN55C 57-757-538

34




R43
R44,51,

R45,46,
48
RAT
R49
R50
R53
R54
R55
R56
R57
R58
R59
R60
R61
R62

51

Resistor
Resistor

Resistor

Resistor
Resistor
Resistor
Pot
Resistor
Pot
Resistaince Wire
Resistor
Resistor
Pot

Pot
Resistor
Resistor

Switeh 0.5A,230V

Con. Bind. Post
Con. Bind. Post

OMIT
1K 5% 1/4W CF Mep CR25

10K 5% 1/4W CF Mep CR25

11.5K 1% 1/10W MF RN55C
45.3K 1% 1/10W MF RN55C
100 Ohm 1% 1/10W MF RN55C
500 Ohm 0.5W Bou 3386P

191 Ohm 1% 1/10W MF RN55C
100 Ohm 0.5W Bou 3386P
0.002 Ohm 5W

0.003 Ohm 10% 15W WW

18 Ohm 5% 1/2W CF Mep CR25
2K Bou 3386P

1K Bou 3386P

21.5K 1% 1/10W MF RN55C
150 Ohm 5% 1/4W CF Mep CR25

CK U21-A-P3-Q-E

Grayhill 29-1 (Blk)
Grayhill 29-1 (Red)

35

Page 2 of 2

55-675-102
55-675-103

57-757-407
57-757-464
57-757-201
68-715-001
57-757-228
68-715-101
68-348-001
69-681-003
50-461-180
68-T15-202
68-T7T15-102
57-757-433
55-675-151

58-964-009

55-260-003
55-260-004




EL300
FINAL ASSEMBLY

70-787-001
T0-398-000

67-450-003
67-450-004

70-545-001

51-533-012
52-083-005

65-737-000

65-736-000
65-736-001

70-747-002

ACDC P/N

69-688-115/230 (REV.K/L)
REF.DES. DESCRIPTION SUGGESTED MANUF/TYPE
Programming Plug ACDC
Finger Guard Rotron 476143
Bl Fan (115VAC) Rotron SU2A5
Bl Fan (230VAC) Rotron SU3A5
Contrel Knob Rogan GR-100-3
F1 Fuse 0.5A Buss AGC 1/2
Fuseholder Littlefuse 345001
J2 AC Pwr Connector Belden 17252
AC Line Cord 115V Belden 17250
AC Line Cord 230V Pac C-2123-02M-GY
Therm.Harness Assy ACDC
EL300
PCB & HEAT RADIATOR ASSEMBLY
70-396-001 (REV.F)
REF.DES. DESCRIPTION SUGGESTED MANUF/TYPE
Q2A Transistor MOT TIP42C
Q2,5,8,11, Transistor RCA 2N5954REF
14,17
Q3,6,9,12, Transistor RCA 2ZN6259SEL
15,18

36

54-031-086
54-031-108

71-560-001




