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WARRANTY

When used within specified operating conditions, this
ACDC Electronic instrument is warranted to be free from
defects in materials and workmanship for a period of 1
year. This warranty shall notapply to any product or parts
which have been subjected to misuse, accident or
abnormal conditions of operation. This warranty covers
all parts of the module, including semiconductors and
capacitors.

Ifatany time the instrument is in need of warranty service
the purchaser should promptly notify ACDC or its
authorized 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 unitwill be repaired. The sole obligation of ACDC and
purchaser's exclusive remedy under this or any other
warranty, expressed or implied, is the repair or replace-
ment or defective modules as provided above. ACDC
shall not be responsible for incidental or consequential
damage, whether or not foreseeable, caused by defectsin
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 National Bureau of Standards,

CLAIMS FOR DAMAGE IN SHIPMENT

This instrument received comprehensive visual, mechanical
and electrical inspection prior to shipment from the factory.
Please examine it carefully for external damage or evidence of
internal damage immediately upon receipt from the carner 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 on-
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 prodict im-
provement or replacement of obsolete material without prior
notification to the customer.



INTRODUCTION

This manual contains the i{nformation necessary to operate,
test, calibrate and service the ACDC Model EL301 Electronic
Load Instrument Control Module. The Model EL301 is o soph-
{sticated unlt that requires competent technical personnel
for servicing.

Model EL301 is wired for 115 VAC Input, Model EL301-A for
220/240 VAC Input ond Model EL301-J for 100 VAC input are
also avallable,

If any problem occurs that Is not covered in this monual,
please contact the nearest ACDC sales representative or
write directly to ACDC Electronics Engineering Department,

Please include instrument serial number when writing for
information,

- ACDC Electronics
Engineering Department
l 401 Jones Road
HEMIERSON,  Oceanside, Calitornia 92054
Phone: (6§19) 757-1880
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SPECIFICATIONS

EL 301

POMER REQUIREMENTS METER RANGES

3 Hz, 1d, 95 0 1o 19,994, 0 To GOA.
1 o L A T 10 S o31199428750/240 vac. T

METER ACCURACY

OPERATING MODE +0,5% +1 CouNT.

CONSTANT CURRENT,
OPERATING TEMPERATURE

DYNAMIC LOADING
0 o 40°C.
ALLoWS smn:m#a BEHEESFTES ﬁum}sm LEVELS AT y
SWITCH-SELECTED 7 (LINE FREQUENCY).
ME TWO CURRENT LEVELS ARE SET BY FRONT PANEL FRONT PANEL CONTROLS
CONTROLS
ToseLE swiTCHES TurN Power On/OFF AnD
CHANGE METER RANGE. SH BUTTON SWITCHES
DYNAMIC LOAD RESPONSE TIME SELECT LOAD MODULE. TARY SWITCH SELECTS
FUNCT 10N,

ONE MICROSECOND PER AMP OR 50 MICROSECONDS,
1c R.
et i FRONT PANEL INDICATORS

REMOTE PROGRAMMING 3-1/2 DIGIT LOAD CURRENT METER.
ConsTanT Current) 0 To 10V 15 EquaL To O To GOA,
%EERM VOLTAGE INPUT IMPEDANCE APPROXIMATELY REAR PANEL

AC Pgnan co,ﬂecwn, Fuse, RemoTE PRroGRAM,
anp b6 1wpuT/OuTPuT COMNECTORS.

ACCESSORIES
BEERER

EL3SC - BemcH Top case Fgr THE EL300 awp EL301, STEEL ENCLOSUR CARRYING HANDLE
MOUNTING PADS, B.mrrsn TEXTURED BLUE, SIZE h& fﬂng X E E}E" ¥ § L’gﬁ. "fHE 5 3/4"
HEIGHT INCLUDES MOUNTING PADS,

EL3QR - FOUR-POSITION RACK, ﬁccmr.gtlmnﬁ,agvscg?ﬁuirign oF uF T0 Four EL300 or EL301 umiTs.

pTional 12" LINE corp (115 VAC)
PEEITIDN AC POWER STRIP
! POWER CABLES (PAIR)
SHORTING BAR

LATED STEEL, UNPAINTED. ZE 378",
EL3DP - ELN.S:TZFMELS For EL30R mack. USED TO BLANK OUT UNUSED POSITIONS, ALUMINUM, BLACK
ED,
EL3RC - RigBon tntfjmm connecTors To INTERcONNECT EL301 to EL300 Loaps. ONE SuPPLIED
WITH EACH .

EL3LC - ALL UNITS SHIPPED WITH erBﬁBI}EESE}.UUNE CORDS, 12" OPTIONAL CORD USED TO ELIMINATE

g:?;ﬂ\’ POWER CORDS WHEN NITS ARE RACK MOUNTED AND CONNECTED TO POWER

EL3AS - EIGHT POSITION POWER STRIP, AccoMMoODATES up To B EL300/EL301 iwsTrumewTs. CowTains
PROTECTIVE CIRCUIT BREAKER.,

EL3PC - PRE-ASSEMBLED LOAD CABLES WITH TERMINALS. ANG #6 WIRE.
EL3SB - SHORTING BAR FOR CONDUCTING SHORT CIRCUIT TESTS on THE EL300,
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CONTROLS, CONNECTORS
AND DISPLAYS

(REFERENCE FIGURES 1-1 AND 1-2)
THE CONTROL FUNCTIONS OF THE EL301 ﬂD}g BE USED FOR

ONLY ONE OF THE SIX POSSIBLE EL30

DESCRIPTION
Digital Ammeter
Ammeter Range Switch

High Current Adjust

AC POWER Switch

Function Switch

Low Current Adjust
LOAD SELECT Switches
External Program Jack

Lood Interconnect Jock #1

Load Interconnect
Jacks #2-6

AC Cord Connector

Line Fuse

FUNCTLON
Disploys load current for the selected EL300.

The ommeter range is selectoble to opproximately
20 amps and then 60 amps.

Is a D-60 amp constant current adjust, ond is for
setting the upper lood current for dynamic operation.

Controls input power to run the EL301.

Is used to select the desired function for the
chosen EL300,

Is a 0-60 amp constant current adjust. and Is for
setting the lower load current for dynamic operation.

Six push button switches (are on when pushed in)
that correspond to the six load jacks. Items 9 & 10,

BNC Jaock. By applying 0-10 VDC for controlling the
selected EL300 from O-60 amps.

An EL300 connected to this Jock Is olways supplied
with on external bios from one of the two blas supplies
in the EL301.

Only supply external bias to one EL300 at a time.

For connecting the AC 1ine cord.

For 115 VAC, use 1.5 omp fuse; for 230 VAC, use 0.75

amp fuse.
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SECTION 1l

OPERATING INSTRUCTIONS



OPERATING INSTRUCTIONS

(REFER TO FIGURE 1-1, CONTROLS, CONNECTORS AND DISPLAY)

SUMMARY OF OPERATION

An EL301 is an electronic load control module that
is designed to control any one of up to six EL300
electronic loads. The EL301 expands the versatil-
ity of the EL300 from the staondord resistive lood
to one that will maintain @ constont load current

independent of voltage, It also provides constant
current o0Hz dynamic step Eoodlng frDm 0 to 100%:

external 0 to 10 volt programm 3 mote lood

turn off; ond o digital ommeter lsuluv of lood

current, In additlon, the EL301 provides two 5
amp bios suppiies for

oW voltage and zero
One of the blas sup-
plies 15 permanently connected to the number one
lnterwnnecl Jock, The second supply is switched
between jacks 1 through & depending upon which
load was selected with the front panel buttons for
EL301 control. Wnen using on EL300 with an EL301.
the lood switch on the EL 00 functions normllv 50
the switch must be in the "on” position for the
load to be cperational,

INTERCONNECTING AND SET-UP

The EL301 control module has six lobeled intercon-
nect sockets or jacks marked 1 through & an the
rear panel to interfaoce with up to six EL300's,
The self blas programming plug must be removed from
the EL300's in order to_use the 14 inch_ribbon
interconnect cuble (70-779-001). Each EL300 shﬂuld
have an Interconnect cable Dlugged into the
propriate EL301 jack, Turn the AC POWER swttch on
the ELSDl to the "on* position. Access o specific
EL300 by deﬁressin the appropriate LOAD SELECT
The LOAD switch on the EL300
he “on” position f{:r remote access from
the EL301.

LOW VOLTAGE OPERATION

The EL301 has two 5 volt, 3 amp bigs supplies for
oberatlng up to two EL300's at full load (60 amps)
with an EL300 terminal voltoge os low as 1,8 volts.,
The number one interconnect Jack has one of the two
blas supplies connected to It at oll times for lood-
ing low input voltoges and gssuring that no current
will be drawn at no lood. One of the remaining five
sockets Will be supplied a 5 volt, 3 omp bios volt-
ﬁ y when one of the LOAD SELE{;T positions 2

t rough 6 1s choosen,

CONSTANT CURRENT OPERATION

The EL301 HI ond LO load_current settings give con-
stant signol voltaoges. These constant current sig-

nals are independent of the load’s input voltaoe;
tnus th$ lood current con be set and used for a wide
range of input voltages.

To operate in the constant current mode, turn on the
AC power to the EL301 and to the EL300,

a. Set the EL300 front panel range and meter
switches for the desired settings.

b. Turn on the power supply under test,

C. Set the LOAD switch on_the EL300 to “on*.

d. Push in the LOAD SELECT button on the EL301

that corresnonds to the EL300 that is to be

used, and set the EL301 ammeter range switch.

e. Turn the FUNCTION SELECT switch to either the
HI or LO position ond adjust the oppropriote
potentiometer for the desired lood current,

RESISTANCE MODE

The EL300 will be supplied with external bios
tage when used in COI'IJ unction with the EL301,
The front ponel COARSE and FINE controls an he
EL300 are still used fur the resistive mode e
with the load interfaced to the EL301. The ELSUI
In this cose will display the lood current and
supply o blos voltoge for low voltoge supplies
and for checking overload.

To operote in the resistive mode, opply AC power
to the EL301 ond EL300.

a. Turn the FUNETIUN SELECT switch on the
EL301 to COWTROL AT LOAD.

b, Set the anmeter runge switch and the de-
sired LOAD SELECT button on the EL30L.

c. Adjust the COARSE and FINE controls fully
counterclockwise ond set the LOAD switch
in the "on” position on the EL300.

d. Set the front panel meter and range switch-
es to the desired positions on the EL300
und then turn on the power supply under

tes

e, Irmlle monitoring the current, adjust the
COARSE control clockwise until the EL300
starts to draw current,

f. Adjust the FINE controi clockwise to the
desired current

g. If the FINE odjust w:l] not reach the de-
sired current, back off on the FINE con-
trol and increase the guin by turning the
COARSE control clockwise

n. Reodjust the FINE control for the desired
current,

I. Better resolutmn on the FINE control 1s
achieved by odjusting the COARSE control
co??terclockuisea depending upon input
voltaoge.

DYNAMIC LOADING
IN THE CURRENT MODE

The EL30]1 has a constant current dynamic lood
feature that aolternotes between the HI and LO
potentiometer settings ot o 60Hz rate. The duty
cycle for the dynomic lood is fixed at 50%. Re-
fer to_the dynamic looding notes, sectlion 2 of
the EL300 monual, for additional information.

To use the constant current dynomic loading fea-
EE;S; turn on the AC power to the EL301 and the

a. Set the EL300 meter r:nd range switches
or the desired range

b. Set the EL300 load swltch to "on",

C. Set the EL301 LOAD SELECT button for the

desired lood and set the ammeter for the

proper current runge.

Turn the FUNCTION SELECT switch to HI and

d.
EEIhJSt both the HI and LO potentiometers
y counterclockwise.
e, Turn the power supply under test “on”.
f. Adjust the HI potentiometer for the max-

imum current level, then switch to LO ond
adjust the t level,
a. Turn the FUNCTlUN SELEU SNitEh to LINE
;REQ[{.IIEZNEY for the 60Hz dynomic switching
on

10




EXTERNAL PROGRAM

Tne EL301 con pe used to externally program an
£L300 by using o O to 10 volt source for a pro-
portional load current of 0 to oD amperes, The
external program signal is connected to the BNC
connector Jocated on the rear panel of the EL301.
The input impedance for the progrom signaol is
greater thaon 10K ohms. To use the exteérnal pro-
gram mode, the AC power to the EL301 must be on
with the EL301 set up as follows:

a. B% the FUNCTION SELECT switch to EXTERNAL

b. Set the fmﬂeter ronge switch for the op-
propriate

C. UOepress the L nn SELECT button for the
desired lood,

d, Set the selected EL300 LOAD switch to “on”
and follow the procedures outlined for the
ELSOD to handle the required power ond for

the proper meter settings,

A DC signal level or o combination of DC and AC
sional levels con be applied to the progrom input
of the cL301.

Tne peak Input voltoge must be limited to 10 volts
for whotever combination of DC load and dynamic
lood conditions wanted, Refer to application notes
for suggested methods to opply these signals.

DIGITAL AMMETER

The digital ommeter is used to measure the load
current and give 0 digito] Indication of [t with

2% accurocy £+ 1 count.  The occuracy of the ammeter
Is dependent upon the accurocy of the setting of
the colioroted meter output of the EL300, e
accuracy difference between lnnuts fUI’ the various
loods going to an EL301 is minimal,

The ammeter processes the -2.5mV/A current signal
that is token from the shunt of the selected EL300.
The LOAD ScLECT buttons are used to switch the am-
meter current signals one at a time or none at all,
The ommeter has tuo manually selected current ronges
labelea 19 99 amps ond 6J omps, The 60 ampere ronge
is only ¢ Iubel h is a reminuer that the useful
range Of Lhe I:L30[] 15 Iimited close to this point.
In octuall.y the BOA runge is limited ot 199.9 am-
peres, When the ommeter reaches 1ts overflow DOII’IL
the most significant digit will display a "1™ and
blank the least significant diglts.

11
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EL301 CIRCUIT DESCRIPTION

INTRODUCTION

The clrcultry used in the EL301 control module is
described In the order that the circuit boards pro-
cess the lood control slgnals from the EL301, The
description starts off with the switch board as-

sembly_and how the signal nuths are brought into
the EL301. The power supply board assembly s then
described with Its two external bias supplies for

powering two EL300's, the =5 volt supplies that power
the EL301, ono the externul program amplifier, The

mbE rs the functions and de-
gﬁglgtions of the *| UNCTI SELECT" switch, the "HI®

Lo® ust, ond dioital ommeter. Finally, the
meter board agssembly s describea with 1ts chopper-
stabl11zed

C amlifier ond dynamic snitchinﬁ orlqlc.
All descriptions are referred initiolly to the sim
nn_é“égn overall schematic and ossocioted board sche-

WIT

(Refer to the simplified
and switch PCB schematics)

All the internal input and output voltaoge signols
enter and legve by way of the six interconnect
sockets located on the rear panel of the EL301,

The six sockets are labeled one through six and
correspond with the six front panel "LOAD SE cT
buttons, When the lood select buttons are o

(out), the EL300's connected through the inter-
connect_sockets are in their standard resistive
mode, The EL301 is in essence not connected tU

the EL300's in this condltlion because the switc
arragngement routes the signals back for 1nd|v1duu|
resistive_load control: owever, the EL301 SLIED“ES
a volt/3 omp isoloted blas voltage from t

upply to the EL300 connected to the nmmer nne

ack. The blas voltaoge allows low voltoge operation
or the one load while the other EL300's draw bigs
current from thelr respective power supplies under
test. Pushing In (on) one of the six lood select
buttons mechanically locks out the remuinlng fi\re
and switches in the 5 wolt/3 urrv bigs "A" suppl

for low voltage operation, a load is selected,
the load current will be dls iCI d on the diaital
ammeter and the lood will then under the control
of the FL301,

POWER SUPPLY BOARD ASSEMBLY

(Refer to simplified
and power supply schematics)

EXTERNAL PROGRAM CIRCUIT

A female BNC connector located on the rear panel of
the EL301 Is used for externally inputting a 0 to 10
volt 30urce to control the selected EL300 from 0 to
60 amperes, _ The external program input is fed to
the input of a voltage divider comprised of R20 and
R21, then fed to the non-inverting input of [Ch-g.
The zero point of the circult is set R22 so that
the output of IC4-a is 60mV into a 11,5K lood im-
pedance for zero volts external program input., The
output of [C4-o is then directed to the “FUNCTION
SELECT" switch. When "EXTERNAL PROGRAMMING" is
selected, the signal goes directly to the EL300.

wpn mpw

he two 5 volt/4 amp bias supplies used in the EL301
or low voltoge operation are stondord serles ncss,
1ineur regulutors. The r°gulutors, comprised of IC1
and 1C2, 723 with its overluad canubil]ties
und PUHER TRhNSlQTURS hS 3ﬂ.SS ELE
92, The outpyt voltoge of ICL ond IC2 is set
bﬁethe lndlvlduul mltuge dividers (Ru urJd R6) across
reference of he output voltoge is
sensed by the error clrollfier vio pin 4 of the 723,

14

INTERNAL 5 VOLT BIAS SUPPLIES

The E%BUI requires +5 volts to operate 1ts
amplifiers, display and loaic clrcults. The
+5 volt suppl Is a three-?[n series-poss
regulator, I he t supply consists
of R7 and CR/ forming shunt regulator, Both
the positive and negntlve supplies share
common ground with the "A" supply.

FRONT PANEL BOARD ASSEMBLY

(Refer to the simplified
and front panel schematics)

FUNCTION SELECT SWITCH

The function switch (S2) Is o two pole, six
position romry sWitch located on the front
panel of the EL301, It selects the proper_load
control s1?m1 to opply to the selected PL300
from one of the following functions:

1, Local cnntml at load.

2. Hlgh a

3, Dmomlc swltchlng at 60Kz,
g' Low adjust.

6, External program,

In the "CONTROL AT LOAD* position, the re-
sistive load current sI nal coming from the
selected ELSOD vig J1/P1-10 is returned to
P1/J1-5 so that the load con be operated by
its cuntru!s and yet display the load current.
For the "HIGH" and "LOW" positions the load
control signal Is a constant current signal
from R4 ond R3 respectively the "FUNC-
TION SELECT™ switch is in elther nf these modes
the 60Hz sync signal 1s grounded_on one side
und tcvgqles the unulag switch IC7 on the meter-
Ing PCB assembly

cycle,

The “OFF" DDSI[]UH %FOUHUS the load control
slgnal to the * or “PONER COMMON™.
This prevents thE 10(]0 from drowing any current,

The "E)(TERNAL PROGRM" position connects the
output of [C4-0 from the power supply boa
ussem?lv directly to the EL300 connected to it.
Thus for a 0 to 10 volt input signal to the
external program connector. IUI 0 _oUtpyts
proportional E linear signal to the EL300 for

a respective 0 to 60 omp load current.

“HI" AND "L0O" CURRENT ADJUST
4 and R3 are the "HIGH" and “LOW" constant

current adjust potentiometers respectively,
The contra{ si Tul 15 taken from the divided

down positive bias voltoge ond is_dependent
upon the settings of R4 and R3, The voltage
sianal then goes to the metering PC board as-

sembly to the analog switches of IC7. Wnen
the function switch 1s set in either the "HI

“LOW* positions, 1t grounds one uf the 60HzZ
synr. Iines which forces l%ﬁ to toggle, turning

the o propriate pair of analog switches of
I{: the meteri n? PC boord assembly. The
seIected current signol then goes to the re-
spective lood.




DIGITAL AMMETER CIRCUI

The digital ammeter uses the ICL7107,

3 1/2 digit A/D converter (ICl) as the heart

of the circuit with an external one volt re-
ference, comprised of CRL, R10 through R12, that
provides added stability, The lnput to the A/D
converter (pins 30 aond 31) comes from the chop-
per- Stﬂblllzed meter amplifier on the metering
PC board, The amplified current signal from the
SI’II.H'It reslstor Uf an EL300 is then compared with
the ane volt reference and processed In the A/D
converter giving the disployed current value,
The current Is displayed on_ the four seven- se?
ment displays. D4 through D1, The aec]rnul po nt
and the current range are selected wit
double-pole. double-throw switch 51,

METERING BOARD ASSEMBLY

(Refer to the simplified
and metering PCB schematics)

CHOPPER-STABILIZED DC METER AMPLIFIER

This amplifier takes the low -2.SmV/A meter shunt

signal and amplifies it to o level that can be

read directl¥ by the A/D converter, The actjve
tne ampl|fier are IC1_through IC3,

ider to provlde the 100Hz modulator an
ulotor switching signol from the oscillator out-
put of the A/D converter. The meter shunt signal
is first cond!tioned bE the low pass filter com-
P 10, _then applied to the
input of the rrndulatar (IC3) which then chops the
DC signal into two AC squore waves. The two AC
signals are then applied to the inputs of their
respective op-omps (IC2) whose goln_Is selected
by the ommeter range switch S1- The amplified
AC si?nul is reossembled into the aporopriately
fed DC current slgnal that is seen at the
A/D converter lnput. The odvantoge of using @
chopper-stobilized DC omplifier over other de-
s%gg?li% its inherent low drift and excellent
sta V.

DYNAMIC AND SWITCH LOGIC

Ihe functlorlol components for the swltching IDgIc
e 1C6, [C7 and the “FUNCTION SELECT" s
(SZ locoted on the front panel, When SZ Is set
to "LINE FREGILIENC\", two 60Hz sync signols thot
are 180 degrees out of phase are applied to the
set (pin 8) ond reset (pin 10) inputs of ICE.
The two BOHz slgnu]s originate from T1 on the
poWer suﬁpla Eurd assembly and_cause IEG to
toggle the nutDuts (pins 13 ond 12) at
HZ rote. The outputs_of ICe then drive the
analog switch pairs of IC? to alternute between
the "HIGH" and "LOW" current si nal settings
If s2 1s turned to elther I “L0" pos-
Ition, the set or reset Dlns uf 1C6 ulll be
grounded respectively thus tog?ling 1C6 to turn
on the appropriate pair of analog switches aond
hold their state.

15




BNC

0-10VDC i

+5

+5

]

H1
com

0

DYNAMIC AND
SWITCH LOGIC

60H

=]

l

-5

AN

60A

i~

19,994

DIGITAL
DISPLAY

+5

A/D CONVERTER

I

—————

TER

FT5B . REL 54

LOAD
SELECT
SWITCHES

A RET

EL301 SIMPLIFIED SCHEMATIC

16

INTERCONNECT
JACKS

FOR
SIX EL300's




APPLICATION NOTES

AC AND DC DRIVE SIGNALS

The clrcuit in figure 4-1 demonstrates how to mix an "AC* saquare wove with a “DC”
drive signal for o composite dynamic drive siognal, The dynamic load signal can

be maintained on an EL300 for a variable duty cycle or for switching frequency

other than what is provided by the EL301, For the circuit indicated in figure 4-1,
the minimum load current is set by the 0 to 10 VDC programmable, and the maximum

load current step and frequency are set by the 20Hz-50KHz waveform generator where

10 volts equals 60 amps and 1 volt equals 6 omps, The peak amplitude of the input
waveform to the EL301 should be limited to 10 volts peak., For additional information,
see the section on external progromming under the operating instructions for the EL301.

RESISTIVE DRIVE SIGNALS

Using the circult In figure 4-2, the EL301 can be used to program the EL300 to oct as
a fix resistor within the range of 0,012 to 55 ohms. Connect the sense leads, noting
polarity, and connect to the lood terminals of the EL300 being used, Then connect
the circuit to the external program Input of the EL301,

To compute the program resistor, Rp, the following expression is to be used:
Ap = 1.5 x 10*R

Where R is the octual resistance thot the load is to simulate.

1K, 5%
. 10
EXTERNAL
PAOGRAN
et
I 10
w L
wn T
: : Figure 4-1 EXTERNAL DYNAMIC LOADING
20z -50KH
100K 10 10k
+ SENSE
15¥
Ta POWER 17 fiy
SUPPLY LIsa W
1z o
imz8 @ EXTERRAL
kS FRIGAAN
+ I 1K
- SENSE
— n
100x 13
Figure 4-2 EXTERNAL RESISTANCE PROGRAMMING
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SECTION V

MAINTENANCE AND CALIBRATION



CALIBRATION

The following procedure is used for cullbrqting
the EL301 Electronic Load Control Module

TEST EQUIPMENT

The following test equipment (or equivalent sub-
stitute) is rerilulred for performing the tests
described hereln,

Voltmeter, 4 1/2 digit, Fluke 80504

Oscilloscope, Tektronics 5440

Plug-in, Vertical. Tektronix SA48

Plug-in, Horizontal, Tektronix SB48

14 inch progromming cable (70-779-001)

Shunt, 50mV/5 amps

Shunt, 100mV/100 amps

Colibrated EL300

Hipot, 1414 VDC aond 707 VDC sloughter 103/105-1.0

0-10 VDC, 50mA progrommable power supply. HP6291A

5V! 60A power supply, RSSNGO

HIPOT (DIELECTRIC WITHSTAND TEST)

Hipot tests must be performed with the number one
and two interconnect jacks shorted as described
below, with tlle AC Power Switch In the ON osition
and the lmbe LOAD SELECT hutton in, e _two
shorting p ugs bx connecting pins 1,3,4, 5‘6‘8,9,
and 10 w!th 24 AWG TC wire on each connector.
Connector housing ACDC part number 70-820-010;

pins for connector ACDC P/W 70-352-002, Slowly
increose tne hipot voltage for the following tests.

1414 ¥DC:  AC input to number 1 ond 2 Interconnect
jacks, and AC input to chossis
707 VDC:  Number 1 and 2 interconnect to cnussis.

A AND B BIAS SUPPLIES

This test is to verify the functionability of the
two blos supplies, Use the test set-up in Figure 5-1
with a voltmeter ond on oscilloscope, Monitor the
output during full lood and no lood tests ot the
number 1 interconnect jack.

Hove all the LOAD SELECT swltches out to test the
B supply ond lood It to full lood, 3 amps. Note
that the output voltuge at no iuud and at full load
is within 4.6-6.0 volts,

Verify that the overlood is folding the current back
with 3.3-3,04,

Verify with on oscilloscope that no high frequency
waveforms exist in the output when going from no
load to full Jood with the exception of the 120Hz
ripple component.

Push the number one LOAD SELECT switch In to connect
the A supply to the test set up and repeat the above
test procedure for the B supply.

HI, LO AND DYNAMIC FUNCTIONABILITY

Use the test set-up in Figure 5-1 with the blas
supplies at no load, Measure acrpss R1 on the test
set-up with an osclilloscope and check for spurious
noise signals while adjusting potentiometers,

Verlfv that_the HI ond LO potentiometers both adiust
u 1.3521 .65V without any frequency components

20

Ci‘leck r.1¥num1c switching by setting the HI to
1ts maximum outgut and the L0 to zero then
switch to LINE FREQUENCY and verify that there
is a 60Hz signal.

Disconnect the test plug from the number one
Jack ond comnect it to the next Jack untll all
six have been occessed, and push 1

suectlve LOAD SELECT swltch to vertf¥ trm the
60Hz signal ond the 5 volt blas supply are
present at all jacks.

AMMETER CALIERATION

Use the test set-up in Flgure 5-2 to perform
the following tests, Set the FUNCTIUN SELEET
switch to CONTROL AT LOAD with the number one
select switch pushed IN und the crrlneter range
to 19.99A with power ON, on the EL301.

Leave the lood switch OFF ond odjust the load
controls fully counterclockwise initially.
on the EL300, with the power og.

Apply power to the 5 volt, 60 omp power supply.

Verify that the ommeter display on the EL301
reads 0.00 +1 digit, when zero current Is
being drawn,

If the ommeter does not read zero for zero
load current, adjust R11 on the metering PCB
for 0.00 +1 digit on the display,

Flip the load switch ON ond odjust the lood
controls on the EL300 to drow 10,00:0. UOB
according to the external shunt, {

on the metering PCB for 10,00 +1 dlg tif the
display 15 not reading correctlz han
ammeter range switch on the EL301 to BEI
Adjust the lood controls on the EL300 for
60,0:0.05 amps.

he_ammeter on the EL301 sh{:uid now reud
60 0 +1 digit, To adjus e 60 omp
reading adjust ft? on the rrletering PEB

Flip the lood switch OFF and change the EL301
ammeter scale back to 19.99 and verify the
zero current reading.

EXTERNAL PROGRAM CALIBRATION

Use the test set-up In Flgure 5-2 to perform
the followlng tests., Apply zero volts or @
short to the Ju4 BNC connector (external pro-
grum input) that Is located on the rear panel

f the EL301, with the function select switch
lurned to EXTERNAL PROGRAM,

nouw AC power to the EL300 and the 5 volt.
smurﬁ Dower supply and flip the EL300 load

Push_in the number 1 SF.EECT button on
the EL301 and note thot s belng
drown. If not, adjust R22 on' the Dnuer supply
board assembly.

Apply 100+1 millivolts to J4; the load cur-
rant uccording to the externul shunt should
read 0.6:0,01 amps. 2 1f necessary
for the u.éu amp 10ad orrent.

ply 10.0:0.01 volts to J4, the load current
should be 60,0+0.05 omps according to the
external shunt, If not, adjust RZ1 on the
EL301 power supply PCB.

Recheck load current for programmed inputs of
100mV and 0.0mV,
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MAINTENANCE

This section of the manual contains information
for performing preventive maintenonce, calibration
and corrective maintenance for the EL300JEL301.

PREVENTIVE MAINTENANCE

Preventive maintenonce consists of cleaning, vis-
ual inspection, etc. Preventive molntenance per-
formed on O regular basis mg prevent [nstrument
breokdown ond will improve the reliobility of the
instrument. The severity of the environment to
which this instrument ls subjected determines the
frequency of maintenance. A convenlent time to
erform preventive maintenance is preceding ad-
ustment of the Instrument.

CASE REMOVAL

ternansnsannsnenne LIDNING SesesssssRansnenen

Dangercus voltages exist at several points through-
out this instrument. When the instrument is op-
erated with the case removed, do not touch exposed
tions or ts. Some transistors have
voltages present on their cases. Disconnect power
before cleaning the instrument or replacing parts.

The case is held in ploce by one screw Iocuted on
the bock panel. To remove the case, remove

pan head screw and washers. The instrument wlll
slide out the front of the cose.

HEAT RADIATOR ACCESS (EL300)

To galn gccess to the power transistors on the
heat radiator, remove the right side panel. Flrst
loosen the two 7/64 Inch Allen-head screws holding
the panel onto the front bezel ot the top ond

bottom. Next, remove the four pan-heod screws
that hold the panel to the heot rodiotor extrusion.
The panel con now be removed to expose the power
and driver tronsistors.

CLEANING

This instrument should be cleaned as often as op-
erating conditions require, Accumulotion of dirt
on components acts as an Insulating blonket and
prevents efficient heod dissipation which con
cause overheating and component breakdown.
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sEsreneReneREN CAITIN TReReRssenentane

Avoid the use of chemical cleaning agents which
might damage the plastics used in this instrument.
In particular, aveid chemicals that contain ben-
zene, toluene, xylene, acetone, or similar sol-
vents.

EXTERIOR

Loose dust accumulated on the front panel con be
removed with a soft cloth or small brush. Dirt
thot remains can be removed with a soft cloth
dompened with a mild detergent and water solution.
Abrosive cleaners should not be used.

INTERIOR

Dust in the interior of the instrument should be
removed occasionally due to its electrical con-
ductivity under high-humidity conditions. The
best way to clean the interior is to blow off the
gccumulated dust with dry, low pressure alr. Re-
move any dirt which remalns with a soft brush or
a cloth dompened with a mild detergent and water
solution, A cotton-tipped applicator is useful
for cleaning in narrow spaces.

VISUAL INSPECTION

This instrument should be inspected occasionally
for such defects os broken connections, improperly
seated connectors. damaged circuit boards and
heat-domoged parts.

The corrective procedure for most visible defects
15 obvigus; however, particular care must be
token If heat-damoged components are found,
Overheating usually indicates other trouble in
the instrument; therefore, it is importont that
the couse of overheating be corrected to prevent
recurrence of the domage




SECTION VI

SCHEMATICS
COMPONENT LISTS



REPLACEABLE ELECTRICAL PARTS

The informatlion in this sectlon 1s for reference only, Schematlcs may
or may not include all revisions, Contact the factory for Informatlon
pertaining to the current list of materials.

Manufacturer call-outs are for reference only, The equipment may or
may not use listed manufacturers.

Replacement parts are avallable from ACDC Electronics, 401 Jones Rd.
Oceanslde, Callf, 92054, Direct all enquiries to the CSO department
when ordering parts:; Include model number, ACDC part number, reference
designator, and component value or description.
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LIST OF MANUFACTURERS

ACDC ACDC Electronics, Div. of Emerson
Oceanside, Calif. 92054

AD Analog Devices, Inc.
Norwood, Mass. 02062
AVX AVX Ceramics
Myrtle Beach, So. Carolina 29577
BOU Bourns. Inc.
Riverside, Calif. 92507
BUSS Bussman Manufacturing
St. Louis, Mo. 63178
CK C & K Components, Inc.
Newton, Mass. 02158
CRL Centralab Eiectronics Div.
Milwzukee, Wisc. 53201
CTS CTS Corp.
Elkart, Ind. 46514
DALE Dale Electronics, Inc.
Norfolk, Nebraska 68701
FAIR Fairchild Camera & Instruments
Mountain View, Calif. 94042
Gl General Instrument Optoelectronics
Palo Alto, Calif. 94304
ILL llinois Capacitor Inc.
Morton Grove, Il 60053
IMC IMC Magnetics
Rochester, NNH. 03867
MAL Mallory Capacitor Co.
Huntsville, Ala. 35801
MEP Mepco/Electra, Inc.
Maorristown, N.J. 07960
MOD Modutec, Inc.
Norwalk, Conn. 06854
MOL Molex, Inc.
Lisle, lll. 60532
MOT Motorola Semiconductor Products
Phoenix, Ariz. 85036
NSC National Semiconductor Corp.

Santa Clara, Calif. 95051
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EL301B
PCB PWR SPLY ASSEMBLY
71-569-001 (REV.B)

REF.DES. DESC. SUGGESTED MANUF/TYPE ACDC P/N
c1 Cap ILL 228RMR025M 2200mf/25V  62-708-029
c2 Cap ILL 336RAR016B 33mf/16V  62-708-021
c3,5 Cap MAL OG113U015R3C3PH 11000mf/15V  59-238-113
Cd,6 Cap ILL 227TRAR035B 220mf/ 35V 62-7T08-009
c7,8 Cap MUR RC1-332 0.0033mf/100V  67-159-332
c9,11 Cap ILL 337RAR010B 330mf/10V  62-708-022
C10,12 Cap MAL TDC225M020NSE 2.2mf/20V  58-577-006
C13 Cap CERA 563CYSSRE250EH104Y 0.1mf/16V  58-929-006
CR5,6 Diode MOT 1N4004 50-464-003
CRT7 Diode MOT 1N751A 51-739-023
IC1,2 Int.Ckt. FAIRCHILD 723 66-780-000
IC3 Int.Ckt. MOT MC7805CT 64-067-105
IC4 Int.Ckt. MOT MLM358P1 62-331-013
Q1,2 Trans RCA 2ZN8771 54-031-016
Q3,4 Trans MOT TIP31A 54-031-074
R1,2 Res 220.0K 5% 1/4W 55-675-224
R3,5 Res 1.74K 1% 1/10W 57-757-324
R4,6 Res 825,0 Ohm 1% 1/10W 57-757-289
R7 Res 150.0 Ohm 5% 1/4W 55-675-151
R8,Y Res 100.0 Ohm 5% 1/4W 55-675-101
R10,14 Res 3.57K 1% 1/10W 57-757-354
R11,15 Res 470.0 Ohm 5% L/4W 55-675-471
R12,16 Res OMIT

R13,17 Res 0.12 Ohm 5% 5W 52-441-128
R18,19 Res 10.0K 1% 1/10W 57-757-401
R20 Res 15.0K 1% 1/10W 57-757-418
R21 Pot SPEC 63P202T010 2.0K 10% 1/2W 68-715-202
R22 Pot SPEC 63P201T010  200.0 Ohm 10% 1/2W  68-715-201
R23 Res 12.4K 1% 1/10W 57-757-410
R24,25 Res 10.0K 5% 1/4W 55-675-103
s3 Swi teh CKU21-AV2-P3-Q-E 58-964-010
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PCB ASSEMBLY FRONT PANEL

69-932-001 (REV. G)

SUGGESTED MANUF/TYPE

120pf/1KV MUR GPK-121KA
0.047mf/80V MAL M192P473RS8
0.1mf/100V MUR RC1-104

0.22mf/80V MAL M192P224R8
0.1mf/80V MAL M192P104K1R
MOT 1NB823A

MOT 1N5297
MON MANTIA
INT ICL107CPL

100K 1% 1/10W
1 Meg 5% 1/4W
470K 5% 1/4W
470 Ohm 5% 1/4W
3.48K 1% 1/10W
17.8K 1% 1/10W

2.5K 30% 2W CTS ST7563

CK U21-P3-D9C-Q-E
6 Pos 2 ckt CTS SP10856

PCB ASSEMBLY - METERING BOARD

REF.DES. DESCRIPTION
C1i Capacitor
c2 Capacitor
C3 Capacitor
C4 Capacitor
C5 Capacitor
CR1 Diode,Zener
CR2,3 Diode

Di-4 Dig.Display
IC1 Int.Ckt.

RT Resistor

R8 Resistor

R9 Resistor
R10,13 Resistor
R11 Resistor
R12 Resistor
R3,4 Pot

S1 Toggle Switch
52 Rotary Switch
REF.DES. DESCRIPTION
C1 Capacitor
c2 Capacitor
I1C1,3,7 Int .Ckt.
iIcC2 Int.Ckt.
IC4,6 Int.Ckt.
1C5 Int.Ckt.

Q1 Transistor
R1 Resistor

R3 Resistor

R4 Resistor

R6 Resistor

R7 Resistor

RS Resistor

R9 Resistor
R10 Resistor
R12 Resistor

R2 Pot

RS Pot

R11 Pot

69-933-001 (REV.B)

SUGGESTED MANUF/TYPE

0.047mf/50V CRL CY15C473M
0.01mf/25V SPR HY-520

RCA CD4066B
MOT LM3G8N
RCA CD4013B
RCA CD4518B

MOT 2N4403

10.5K 1%,1/10W
7.50K 1% 1/10W
20.5K 1% 1/10W
845 Ohm 1% 1/10W
4.TK 5% 1/4W
100K 5% 1/4W

1K 1% 1/10W
10.0K 1% 1/10W

1 Meg 5% 1/4W

1K 10% 1/2W SPEC 63X102TO010
100 Ohm 10% 1/2W

SPEC 63X101TO010
50K 10% 1/2W SPEC 64X503
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ACDC P/N

52-231-121
54-435-473
67-159-104
54-435-224
54-435-104

51-739-006
60-471-004

69-686-001
69-336-001

57-757-501
55-675-105
55-675-474
55-675-471
57-757-353
5T-757-425

69-683-003

58-964-013
69-684-001

ACDC P/N
56-137-008
58-929-003

69-298-004
62-331-013
69-298-001
69-298-006

52-725-013

5T-757-403
57-757-385
97-757-431
57-757-290
55-675-472
55-675-104
57-757-301
57-757-401
55-675-105

68-716-102

68-716-101
68-192-503




CHASS IS ASSEMBLY (REAR)
70-399-001 (REV. A)

REF.DES. DESCRIPTION SUGGESTED MANUF/TYPE
F1 Fuse 1.5A/250V BUSS AGC1-1/2
J3 AC Pwr. Conn., SWITCHCRAFT EAC-302
J4 BNC Conn. AMP 31-010
PCB ASSEMBLY - SWITCH BOARD
69-931-001 (REV. F)
REF.DES. DESCRIP1ION SUGGESTED MANUF/TYPE
J4-6 Header Conn. AMP B7576-2
Pl PCB Conn. AMP 86105-3
S4 Switeh CRL PB10-6S-8PPC
FINAL ASSEMBLY
69-689-115/230 (REV.C/C)
REF.DES. DESCRIPTION SUGGESTED MANUF/TYPE
Line Cord(115V) Belden 17250
Line Cord(230V) Pac C-2123-02M-GY
Harness AssY ACDC
Tl Transformer ACDC
Knob-Control GR 100SK
Knob-Control GR 100SK
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ACDC P/N

51-533-037
65-737-000

69-687-001

ACDC P/N

70-558-010
69-911-012

69-685-001

ACDC P/N

65-T736-000
65-736-001
T0-779-001
53100

70-546-000
70-545-001




