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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 sophisticated 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,
plegse contact the nearest ACDC sales representative or
write directly to ACDC Electronics Englneering Depariment,

Please include instrument serial number when writing for
information.

ACDC Electronics

5 Engineering Department
- 401 Jones Road
IZMIZRSON 4 Oceanside, California 92054

Phone: (714} 757-1880
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CONTROLS, CONNECTORS
AND INDICATORS

ITEM NO, DESCRIPTION

Volt/Anmeter Indlcates elther the Input DC Voltoge or Current.

Fault Indicator Red LED lights when o fault condition exists for over-
voltage, current, power or temperature.

COARSE Load Adjust Single turn; Sets the operating threshold of the FINE
control. Turn clockwise to increase current.

FINE Load AdJust Multiturn: Rotote clockwlse to fncrease load current,

LOAD Switch When on, enables the leood to draw current.

AMPS/VOLTS Select Switch Allows display of Input Voltage or Current.

Voltmeter Range Switch Allows Voltmeter to read up to 15 or 60 volts,

Ammeter Ronge Switch Allows Ammeter to read up to 6 or 60 Amps,

AC POWER Switch Supplies AC power only to the fan,

Negative Input Terminal Low current jack rated for maximum current of 15 Amps
DC input.

Short Circult Termtnal This 15A terminal is used for short clrcult testing by

® 0O OO ® OO

jumpering it to the positive terminal. The current can
be monitored from pins 4 & 9 on J1 {ltem 17) or in con-
junction with an EL301.

Positive Input Terminal Low current jack rated for moximum current of 15 Amps
DC input.

AC POWER Indicator Indicates that there ls AC power to the fan.

Positive Input Stud For handling full load current of 60 Amps.

Short Circuit Stud The function is the same as In item #11 but handles

60 Amp loaqds.

PEOE GG ©

Negative Input Stud For handling full load current of 60 Amps.
Connector J1 For Interface with the EL301 Controller.
Line Fuse For 115VAC use 1/2 Amp Fuse: For 230VAC use 1/4 Amp fuse.
AC Cord Connector For AC Input cord.
4
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CONTROLS, CONNECTORS
AND INDICATORS
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SPECIFICATIONS

EL300 LOAD MODULE
POWER REQUIREMENTS PROTECTION CIRCUITS
105 to 125 VAC, 47 to 63 Hz, 10 ..11W- Electronic circuit limits power dissipation
(fan power). (210 to 250 VAC optional) to 300W. Load shuts down in the event of
MAXIMUM LOADING POWER an overvoltage. Thermal protection shuts

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

CURRENT SIGNAL OUTPUT
Voltage proportional to current is

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

MAXIMUM LOADING VOLTAGE

60 VDC provided. -2.5mV per amp.
MINIMUM LOADING VOLTAGE OPERATING TEMPERATURE RANGE
4.5 VDG (1.8V when operated with the 0to 40°C

EL301 control module)

COOLING
MAXIMUM LOADING

Integral forced air

60A
OPERATING MODE FRONT PANEL CONTROLS
Constant resistance {(constant current Toggle switches for: Power On/Off, Meter
when operated with the EL301 control Maode, Ranges, and Load On/Off.
module). Coarse and fine controls to adjust the
CURRENT RIPPLE load current.
Less than 0.1A P-P FRONT PANEL INDICATORS
DYNAMIC LOADING Volt/Ammeter, Power-On Indicator, and

Test Fault Indicator.
Available only when using the EL301 ditindi
control module. REAR PANEL

REMOTE PROGRAMMING AC power connector, Fuse, Input/Output

, Connector, and Load Terminals.
Available only when using the EL301 ihais

control module.
METER RANGES

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

METER ACCURACY
+3% full scale.

ACCESSORIES

EL3SC - Bench top enclosure EL3LC - Optional 12" 1ine 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)

EL3SB - Shorting bar

www.valuetronics.com
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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 power supply. At this point the
to the respective positive ond negative terminals on 300 is at no load

the EL300, The front panel input terminals are only e, E&'D tﬁ LBAB sw?tch on.

. to be used for currents up to 15 Amps: otherwlse use f, While monitoring the current, adjust the

the rear input terminals. Use short cables of ad- ARSE ¢
equate size to hondie the rated loua current of %he E?uﬁts tg”éFS& g&?ckw%se UnEL1E El500
power supply, g. Adjust the FINE control clockwise to the de-

sired curren
h., If the FINE ud ust will not reach the desired
NOTE: Verify that the Drogrommin? plug (P1} that come current, back é ff on the FINE control and in-
with the EL300, or a control cable from an EL301, 1s crease the gain by turning the COARSE control
plugged into the J1 connector Jack at the back of the clockwise,
load before power is supplied to the load terminals. i. Reodjust the FINE control for the desired cur-

ent,
I Better resolution on the FINE control is
CAUTION achieved by adjusting the COARSE control
counterclockwise., depending upon input voltage.

Observe polarity of input terminals
when connecting cables,

PARALLEL OPERATION EL300 AND EL301 OPERATICON
Two or more loads may be connected in parallel to in- The EL300 mov be operated in conjunction with the
crease the load capability, No interconnection be- EL301 as follows:
tween loods is necessary other than the connection
to the input terminals. a. Flip AC POWER switch on.

b. Turn the COARSE and FINE controls fully
counterclockwise with the LOAD switch off,

- OPERATION WITHOUT A FAN c. P%ug in th$ %Rtegfggae%ting co?lelfrom ﬂl on
rear o e o one of six ja n
The EL300 can be operated without o fan to about %ng EL301, jacks ©
150 Watts maximum dissipation, This maximum dis- d, Set the meter and its range switches to the
sipation is only opplicable when the unit is oper- desired settings.
ated under all of tne following conditions: g, Turn on the power supply. At this point the
power supply and the EL300 are at no load,
1. The EL300 is out of ony case or confining en- f. The LOAD switch must be on to use the EL300
cloiure thot restricts natural convection cur- ¥%th the EL N
rents. . e EL300 under the control of the EL30L is in
2. The EL300 is suspended above any surface by about : the constant resistance mode only when the
gégvggt?gnlnch to further faclllitdte natural E””Eééﬂ” SQ‘EC“ on the %L3?1 1sls$t to gONTROL
3. When the Ambient temperature is 25%C or less. tion far opSrgiiéﬁ,CO"s ant resistdnee descrip-

h., For a description of the remoining functions of
the EL301 for constant current, dynamic load
CAUTION and external progr?mmlng refer to the EL301

operating instruct
Use care in handling an un-cased unit.
High temperqtures exist.

The EL300, when operdted without a fan, can be used DYNAMIC LOADING NOTES

within a case designed for its use for the safety and

convenience of persennel, Derate the power that fs The dynamic load feature is only available using
to be dissipated to about 90 watts with the load in o the EL301. The notes concerning dynamic loading
case, Under this condition the metal cgse that the dre stated here for the convenience of the user,

ELEOO is placed in will reach a temperature of about
1. Dynamic loading In Resistance Mode
In the resistance mode the load current change

NOTE: For further information on operating the EL300 is modified by the voltoge transient of the
without a fan for specific voltage and current levels. power supply and the voltage drop across the
refer to Flgure 5-3, load cable.

2, Dynamic loading In Current Mode
In the current mode the foad current change is

CONSTANT RESISTANCE not affected by the power supply voltage tran-
sient unless the voltaoge drops below the min-
Tne EL300 operates ¢s 0 stond-alone module in this imum operating voltage of the EL30Q. In this
mode ond will draw up to 35mA continuously without condition the 1oad transistors will saturate
an externol bigs source such as from the EL301. %Qusinq distortion of the dynamic current wave-
orm.

a. Flip the AC POWER switch on.
b. Set the LOAD switch off and the Voltmeter and
Ammeter ronge switches to the desired ranges.
c. Adjust the COARSE and FINE load current controls
fully counterclockwise,
8
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3. Load Cable Influence When Dynamic Loudln?
en static leading a _power supply, the load
cables used must be of adequate size for the
amount of current being carried, When dynamic
ioading., the load cable impedance becomes im-
portant. The impedance formula is as follows:

Z= V‘Ei‘;‘i;?

Where R Is the DC resistance of the cable and

1s g foctor in determining the cable size for
stotic loading: X, or inductive reactance, is

g factor in determining the cable size for
dynamic logding. The reactance of the load
cables 1imits the rate of current change, The
rate of current change of the EL300 as specified
is 1 microsecond per amp o¢r 30 microseconds.
whichever is greater, If the load cable re-
actance is large enough to limit the rate of cur-
rent change to less_than this specification,
severe distortion of the current waveform will
result. Load 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 (signal common). The output
signal is -2,5 millivolts per ampere with respect

L0 pin 4 when using g measuring instrument with g
fairly high input impedance such as a digital multi-
meter or oscilloscope,

SHORT CIRCUIT OPERATION

To check the short circuit_current of a power supply
that is connected to an EL300, short the appropriate
positive and short circuit terminals when the power
supply 1s off. This is to prevent the louod termingls
from pitting and arcing, Use @ wire dauge that can
handle the current for the short circuit test. Mon-
itor the short circuit current from the rear panel
connector J1-9 and 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-
cult current can be monitored from the ammeter on the
EL300 and alsc on the EL301, After the short circuit
and positive terminals are shorted, turn the power
supply on and monitor the current using any of the
above three methods, Note that the EL300 will in-
dicate short circult current on the Ammeter only when
an external bias supply is used such as from the EL30L.

PROTECTION CIRCUITS

The EL300 is protected agalnst overcurrent and over-
power conditions by Iimiting the load current. The
EL300 is glsp protected against overvoitage and over-
temperature by shutting down the load, When any of
tT?lu?QvEtevents occur. the "test fault* indicator

W ight.

www.valuetronics.com

PIN NO,

J1 INPUT/QUTPUT CONNECTOR PIN FUNCTIONS
FUNCTION

Connected to 6. poWer return,

Connected to 7, positive input., from input
terminals (output slgnal}, .
Connected to 8, power in (EL300 bias input)
Signal common,

Load control (input).

Connected to 1, power return.

Connected to 2, positive lnput, from input
terminals, .

{onnected to 3, power in (EL300 bias input),
Meter output (current signal)

Local control {output).

Cweo ~NoOWLEW N

=

GENERAL

The EL300 will draw 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 load current use an EL301 or an ex-
ternal bias supply. (See application notes).

REMOTE PROGRAMMING

The EL300 can be remote _programmed when used in
coniunction with the EL301 control module. See
EL301 operating manual.

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

CONSTANT CURRENT

The EL300 stand-aione module will operate in q
constant current mode only when used with the
EL301 control module or with application of an
géger?g% voltage at J1-5. (See application notes,
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CIRCUIT DESCRIPTION

INTRODUCTION

This section of the manual contains 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 amplifler and protection
circuits. Refer to simplified schematic (Flg-
ure 3-1) and appropriate schematics (Figures

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

SHUNT ELEMENTS

The EL300 dissipates power from a DC source with
its sIx active shunt elements connected in par-
allel.” The six shunt transistors and associated
drivers are in sockets located along the center
of the heat radigtor extrusion, The remaining
shunt circuitry is mounted on the power PC bodrd
that 1s directly behind the six shunt transistors,
Each shunt transistor 1s driven by an identical
drive circult that Is designed to force the cur-
rent to be shared gmong the six transistors
throughout the load range.

The six active shunt elements recelve Q_program
voitage from the error amplifier via CRZ (See
Figure 6-8). This voltage is gpplied to the non-
inverting” inputs of OP Amps IC1 and IC2-b, ¢ & d,
Since the shunt circults are the same, the de-
?Eiigtlon will continue with reference only to

The load current flowing through R6 produces @
voltage which is opplied to the inverting inpyt.
The OP Amp compares the two voltage levels and
adjusts the drive current to maintain thelr
equglity. Freauency compensation for the cir-
cult is provided by C1. The low value of RS

(10 ohms) reduces the current gain of the Dar-
lington-connected transistors (02 & Q3) and
forcestaz to corry a larger portion of the load
current,

ERROR AMPLIFIER

The error amplifier consists of ICl-g and as-
sociated components. These components gre also
located on the power PC board. The load current
is controlled by a voltage from one of three
applications. , ,

1. Standard operation: a portion of the in-
put voltage is applied to the load {(con-
stant resistance).

2. When using the EL301 controller: a stable
but adjustable reference source is applied
{constant current),

3. User application:
source to the load control
plication notes).

For standgrd operation the_input voltage is ex-
ternally jumpered from J1-10 to J1-5 and applied
to the haif bridge consisting of R37, R38 & R4Z.

A 0.003 Ohm shunt resistor i{s used to monitor the
total lood current. The voltage developed across
this shunt is negative with respect to circult
common and is applied to the negative side of the
half bridge.

The voltuﬁe gt the center point of the half bridge
will be the difference of the two voltages ds
referenced to circuit common. This error voltage
is amplified and used to program the current In
the shunt elements.

The error omplifler 1s connected as a differentiql
amplifier with its offset determined by the stable
reference because of the sinale bias supply. It

swmym?uneﬂﬁmcl
ine (see ap-

BIAS SUPPLY

The bias supply is fed from connector J1 pins
3 and 8 through Q constant current source com-
prising of Q1, 82, R22 & CR14 on the auxiliary
PC board. The constant current source dllows
the blas and reference supplies_to be operated
with a wide voltage range of 4.5 to 60 volts,
The 5 volt bias regulator is comprised of CR6
on the power PC board, which provides the reg-
ulated Vcc for the OP Amps and other clrcuits.

REFERENCE SUPPLY
The reference supply is an qd{ustable shunt
requlator taken from the 5 volt Vcc line and
comprised of IC3. ReQ through R62. This reg-
ulator provides a 2.6 volt reference for the
active circults and is located on the power PC
board, The reference is calibrated by ad-
Justing RB0,

CURRENT AMPLIFIER

The current amplifier I1C1-c on the front panel
PC board senses the total load current by am-
plifying the voltage drop dcross R57 (shunt
resistor) in series with R17. The current
meter is zerped by adjusting 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 circuit on the 15 volt scule uses
the divided-down input voltage from R13, Rl4
and R12.to drive ML with IC1-d when in the
volts scale. On the 60 volt scale the divider
is comprised of R13 & R12. The meter amplifier
in the voltage mode forms a unity gain ampli-
fler, driving into M1, R8 & R9, R9 is the volt-
meter calibration adjust and is set for full
scale deflection at 15 volts.

METER DRIVE CIRCUIT

1C1-d on the front panel PC board drives ¥1 R8
und RO through the low impedance output of {Cl-a.
1C1-a is g unity goln amplifier that provides a
low impedance 1 volt output set by the voltage
divider on the non-inverting inpui by R19 & R20,
The 1 volt output from IC1-o provides an offset
for the meter circuitry to compensate for using
q stngle ended supply and to make the meter
driving function llnear.

The front panel meter displays either current or
voltage depending upon the front pangl switch

S4, 1In the current mode, $3 on the front panel
selects the current_range, When in the 6 ampere
range, IC1-d is o x10 multiplier, and in the

60 ampere ronge it is o unity gain amplifier.

In the voltmeter mode, S5 selects the input range
to the unity gain amplifier I1C1-d by shorting out
Ri4t in the 60 volt range and leaving R14 in for
the 15V range.

provides the %oin required to maintdln current
regulation, C9 provides the freguency compensation.

12
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PROTECTION CIRCUITS

The protection clrcuits consist of the short circuit
current limit on the power PC board IC2-a. and the
overpower, overyoltage and overtemperature circuits
which consist of IC1 & IC2 on the uuxiliarﬁ PC board.
The short circuit current limit protects the load
from handling too much power when the negative and
short clrcult terminals are erroneously shorted to-
gether. Since the shunt s shorted in this case.
the overpower clircult can not sense an overpower
condition, The overpower clrcuit protects the EL300
Fggﬂroverloads and 1s represented by the curve in

€ 5-3,

SHORT CIRCUIT CURRENT LIMIT

The EL300 will lood g power supply when the short
clrcuit and negative terminals are shorted, Damage
to the EL300 is averted by limiting the load cur-
rent to 2 amperes in thils condition. W¥When these
terminals are shorted, RS6 & R57 are 1n parallel
reducing the shunt resistance to a third of 0.003
Ohms, This In turn couses the current amplifier
to Indicate less current than it should, rendering
the power protection circults useless, Reference
for the non-inverting input of I1C2-a is from the
voltage divider comprised of R4S & R53 which sets
the current limit level. Under ngrmal conditions
the non-inverting input is held high forcing the
output of IC2-a low. When d short condition ex-
Ists, the output of IC2-G goes high when the cur-
rent flowing through R56 & R57 is about 2 Amps,
This couses the EL300 te limit ot this current
because Q19 turns on, pullln? down the control
line, and IC€2-a on the auxiliary board causes the
foault indicator to turn on.

OVERPOWER CIRCUIT

The overpower circult approaches the ideal curve

in two approximgtions (See Flgure 5-3), =

is used gs the low voltoge comparaiof that sums the
ipput voltage and load current then compares It
with the divided down reference from R10 & R11.

At about 15 volts, CR2 is grounded and CRL is off
by the toggling operation of ICl1-c and d, which
sense the divided down input voltage from R3 & R4.

The low voltage compargtor’s output is then
forced to remain high because CR1 is off &

CR2 is on allowing the high voltage com-
parator to be operational. The high voltage
comparator, ICl-a, functions the same as the
low voltage compargtor except that its ref-
erence Is derived from Ré & R19. When an
gverpower condition 1s sensed b¥ the operating
OP Amp, 1ts output goes low pulling the load
control signal to ground through either CR4 or
CR6. This action at the same time pulls the
inverting Input of [C2-c below the non-in-
verting input causing 1t to turn the fault
Indicator on.

OVERVOLTAGE CIRCUIT

The overvoltage circuit consists of IC2-d. and
1 & R5 which make up the voltage divider ac-
ross the input to sense an overvoltage con-
dition, The non-inverting lnput of I1C2-d is
referenced to the 2.6 volt source, When the
ipput voltu?e exceeds the preset level of
about 61 volts. the output of IC2-d goes low.
This pulls the control line down, disabling
the load, ond turns the fault indicagtor on by
the output of IC2-c going high.

OVERTEMPERATURE CIRCUIT

The overtemperature clrcuit senses the tem-
perature using a bridge comprised of R7., RS,
R9, RT1 & IC2-b. RTI Is a posistor gttached
to the heat rodiator and connected with the
guxillary board through connector J1/P1. As
the temperature Increases, the resistance of
RT1 also Incregses causing the voltage at the
non-inverting input to decrease, When the
voltage decreases to the level set by R7 & RS,
the output of ICZ2-b goes low. This pulls the
control line down., inhibiting the logd from
drawing any more current and turns the fault
indicator on,

.

=247+ M

J1=5 LOAD CONTROL

Ji- 4 SIGNAL COMMON

1

J1= 14 & PWR RETURN

2.6¥
REF.

POWER SUPPLY

8

+5¥—]

METER OUT

L <n-s

J1= 248+ BIAS

+¥

- 10 LOCAL CONTROL

FIGURE 3-1
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EL300 APPLICATION NOTES

The following application notes and assoclated schematics provided here are
simp]ified for the purpose of 1llustration and convenience to the user.
The basic rules of layout and construction for eliminatlon of noise plck-up

and OP-AMP circult design should be adhered tfo.

GERERAL

The general schematic of Figure 4-1 illustrates the use of an EL300 with
expanded capabilities. The expanded capabilities include the use and hook-up
of an external bias suppl& and constant resistance and current operation, By
using, g?r gxumple, an ECVSN3 for an external bias supply the following benefits
are realized:

g. Extended low voltage opergtion down to 1.8 volts.
b, Zero current drain from the power supply under test at_no load.
¢, Ability to menitor the short circult current on the EL303 Ammeter.

The EL300 can only be operated in the copstont current mode by application of

a 0-1.5 volt source to pin 5 of J2 as _illustroted in Flgure 4-1, The voltage-
to-current relationship of the EL300 for this application is not strictly linear
(See Figure 4-3), The load control can be connected back to pin 10 on J1 for
resistive mode operation using the COARSE and FINE controls as normal. The load
current can be monitored via the J1 connecter from pins 4 and 9. By using the
appropriate meter amplifier and ammeter or DVM, the current _can be monitored
remotely, bearing in mind that the meter output signal is -2.5 milllvolts per
ampere,

MASTER and MULTIPLE SLAVE

Master and slave operation of EL300's connected as in Figure 4-2 is for loading
multiple EL300‘s ustng only the COARSE and FINE controls of one EL300. The
circuit in Floure 4-2 is set up so that as the master EL300 begins to load
current, the other slave EL300’s receive o proportional, buffered load signal,
For constant current operation from a single external potentiometer tg control
multiple loagds, simply eliminate the connection from pin 10 of J1 from the
master EL300 in Figure 4-2, Then connect the constant current adjust circult
from Figure 4-1 to the control bus that drives the EL300's in Flgure 4-2,
gﬂgnuﬁg%hg%300’s are connected as in Figure 4-2 they are no longer isclated from

REMOTE_PROGRAMMING

%ggo}e programming of the EL300 is easily accompdished by using the EL301 control
uel

The EL300 stand-alone load may be remote programmed according to Figure 4-3 by

applying voltages to J1-5 with J1-4_as common, Note the 60mV offset for zero

amps lood current, The 60mV to 1.27V input will provide o load current of zero

%go?gtggog.tpE%gh EL300 requires @ separate blas supply or a single supply with
utputs.

The EL300 may be remote programmed by computer control. Consult factory for
additional informatlion,

16
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EL300 APPLICATIONS NOTES
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SECTION V
MAINTENANCE AND CALIBRATION
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MAINTENANCE

This secticn of the manual contains information
for performing preventive maintenance, calibration
and corrective maintenance for the EL300/EL301.

PREVENTIVE MAINTENANCE

Preventive maintenonce consists of cleaning,

visugl inspection, etc, Preventive maintenance
performed on a re?ulur bosis may prevent instrument
breakdown and_will improve the reliability of the
instrument, The severity of the environment to
which this fnstrument {s subjected determines the
frequency of maintenance, A convenient time to
perform preventive maintenance is preceding ad-
Justment of the instrument.

CASE REMOVAL
FHERSERDEERELREERAREE wARNING HESHHFHAFRERER AT RRT

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

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

HEAT RADIATOR ACCESS (EL300)

To gain access to the power transistors on the
heat rodiator, remove the right side panel. First
loosen the two 7764 inch Allen-head screws holding
the panel onto the front bezel at the top and
bottom. Next., remove the four pan-head sCrews |
that hold the panel to the heat radiator extrusion.
The panel can now be removed to expose the power
and driver transistors.

CLEANING

This instrument should be cleaned as often gs gp-
erating conditions require. Accumulation of dirt
on components acts gs an insulating blanket and
prevents efficient head dissipation which can couse
overheating and component breakdown.

20
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Avoid the use of chemical cleaning ggents
which might damoge the plastics used in this
instrument, In particular, avoid chemicals
that contain benzene, toluene, xylene,
acetone, or similar solvents.

EXTERIOR

Loose dust accumulated on the front panel

can be remaved with o soft cloth or small |
brush. Dirt that remains can be removed with
a soft cloth dampened with o mild detergent
and water solution, Abrasive cleaners should
not be used.

INTERIOR

Dust in the interior of the imstrument should
be removed occasionally due to its electrical
conductivity under high-humidity conditions,
The best way to clean the interior is to blow
off the gccumuloted dust with dry, low pressure
gir. Remove any dirt which remalns with a

soft brush or a cloth dampened with a mild
detergent and woter solution, A cotton-tipped
Ggpllcutor is useful for cleaning in narrow
spaces,

VISUAL INSPECTION

This instrument should be inspected occasion-
glly for such defects as broken connections,
improperly seated conhectors, damaged clrcuit
boards and heat-damaged parts.

The corrective procedure for most visible
defects Is chvious; however, particular care
must be taken if heat-damoged components are
found, Qverheating usudlly Indicates other
trouble in the instrument:; therefore, it is
important that the cause of overheatling he
corrected to prevent recurrence of the damage.



CALIBRATION

INTRODUCTION

The following procedure is for calibration of an
EL300 electronic load,

TEST EQUIPMENT

The following test equipment or equivalent sub-
stitutes are reauired for performing the tests de-
scribed herein.

Voltmeter, 4 1/2 Digit Digital. Fluke 8050A
Oscilloscope, Tektronics 5440

Plug-In, Vertical, Tektronix 5A48

Plug-In, Horizontal, Tektronix 5B42

Test Cables, #6 AWG, 5 ft, long

Meter Shunt. 100mV, 100 AMP : {),1%

Hipot, 1414 VDC and 707 VDC, Slaughter 103/105-1,0

POWER SOURCES

1.8 VDC., 60A., ACDC RS2N60
VDC. 60A, ACDC RS5N60
0 60 VDC, 5A, HP 6274B
0 to 70 VDC, 50mA, HP 6296A
15 vDC, 25A, ACDC RSF15N25
CALIBRATION CYCLE

The recommended callbration cycle is six months or
as required,

The following calibration steps should be performed
In sequence as listed with the programming plug in
the J1 connector.

8
5
o

PANEL METER
MECHANICAL ZERO ADJUST
The mechanical zero qdjustment is located below the
volt/amp meter and is externally accessible. Remove

any DC power source from the input terminals and
from the J1 connector in the rear,

Rotate the zero adjustment screw clockwise until
pointer is exactly at zero, Next, rotQte adjustment
screw slightly counterclockwise to relieve tension
on pointer suspension,

HIPOT (DIELECTRIC WITHSTAND TEST)

Hipot tests must be performed with the input load
terminals shorted together, the programming plug in
the rear pane] J1 connector, and the AC power switch
in the OW position,

1414 VDC: AC fnput to input load terminals and
AC input to chassis,
707 VDC: Input load terminals to chassis.

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

REFERENCE-VOLTAGE CALIBRATION

ggt }ES frth Dogel sTitghggFas follows: Power OFF,
’ meter range loa .

9, (cmu)’z
Make the following measurements with respect to TPl

on the power P( board with 15 volts DC applied to
the input termingls,

First verify that the plus_Vcc 1s between 4,75-5,25
volts by measuring with a DVM at the cathode of CR6,

Measure the voltage with g DVM at the cathode of the
programmable Zener, IC3, The reference voltoge across
IC3 should be 2,60 volts and is adjustable by R&0.

www.valuetronics.com

VOLTMETER CALIBRATION

Verify the input terminal voltage is 15.00 volts
with the front punel switches set as above,

Check that the voltmeter scale is reading 15,0
volts. R9 on the front panel PC board adjusts
the full scole deflection at 15.0 volts.

Change the voltmeter range switch to 60 volts and
verify that the meter reading is 15:2 volts.,

Apply 60.0 volts to the input terminals. The
voltmeter should read 60 £ 2 volts.

REMOTE PROGRAM CALIBRATION
{USING EL301)

Remove any voltage from the fnput terminals and
set the front panel switches as follows:

Power OFF. 6A, 15V, AMPS, lpad ON, Adjust the
CQARS%CEE? FINE load controls fully countercloCk-
wise .

Use a calibroted EL301 if available to calibrate
the EL300 as follows:

Connect the interconnect ribbon cable from Jack
#1 on the EL301 to Jack J1 on the EL300.

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

Apply @ 5 volt, 60 amp power supply to the EL300
Input terminals,

Connect a 100 + ImV source to the external program
BNC connector. The load current should read 0.60
amps according to an external shunt,

Adjgst R59 on the power PCB of the EL300 for 0.60
amps,

Apply 0,00 volts to the BNC connecter. The load
current should be 0.0-0.1mA; 1f not, readjust RS59.

REMOTE PROGRAM_CALIBRATION
(USING EXTERNAL BIAS SOURCE)

An alternative method for calibrating the remote

program mode without an EL301 1s to provide an

externgl bias source and control signal. This is
done using the set-up in Figure 5-1,

Plug the connector from Figure 5-2 into the JI
jack on the rear panel of the EL300, Use g 5 volt,
S omn external bias supply and a 0-100 millivolt
programming voltage (input impedance is 11.5Ka).

Adjust the programmable source for 71.80mV with
the 5> volt, 60 gmp power supply connected to the
EL300 input load terminals.

The EL300 logd current with the load switch ON
should be 0.60 amps according to an externgl shunt,

AdJust R59 on the power PC board for the correct
load current,

Adjust the programmable source for 60.00mV. The
load current should be 0.0-0.ImA.

AdJust R59 If the load current is beyond the
specified range. then recheck at 731.80mv.

21



AMMETER CALIBRATION

onnect the EL300 as in Figure 5-1 with the external
glus supply or with on EL301 supplying bigs so that
the gmmeter zero can be checked at zero load cur-
rent,

Set the front panel COARSE and FINE controls fully
counterclockwise and the switches to:
Power ON, BA, 15v, AMPS, load ON.

volts to the input termingls of the EL300
éﬁglgo%e that load current is indicating zero on the
ammeter. Verify with the external shunt. To zero
ammeter adjust R22,

Adjust the load current for 5.0 amps according to

thé external shunt and verify that the ammeter 1n-
dicates 5.0 amps. RI15 adjusts the ammeter for the
5.0 amp indication.

Recheck the ammeter zero and the 5,0 amp meter
accurdcy if calibration adjustments have been made.

Change the front panel ammeter range switch to 60A,
and adjust the load current for 50.0 amps.

The ammeter should read 50 * 1 amp.

EXTERNAL AMMETER OUTPUT

Aoply S volts and set the front panel switches to:
Pgﬁe¥ ON, 60A, 15V, AMPS, loud ON.

Megsure the external -2.5mV per amp current signal
with g DvM on J1 pins 4 and 9,

Adjust the load current for 50.0 amps, The meter

output should read 125mV.
Adjust R55 if calibration is off.

LOAD SHORT CIRCUIT CURRENT LIMIT

Adjust the COARSE and FINE controls fully counter-
clockwise and set the front panel switches fo:
Power ON, 6A, 15V. AMPS, load ON.

Short the negative and ”short” terminals together
with a length of #20 AWG wire,

Apply 60 volts to the positive and negative input
termindls and adjust the load current with the
FINE adJust unti]l it limits at about 2 amps, turn-
ing on the“fault”LED.

The current limit range 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 following
tests Indicates a circult foilure which requires .
repalr, Return the unit to the factory for repair
ar %ontact 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, BA.
60V, YOLTS., load ON.

Adjust the FINE load control for about a 1 amp load
current with a 60 volt source.

Adjust the 60 volt source voltage up until the foult
LED turns on within the 60,5-61.5 valt “OVP" range,
dropping the load current to zero,

22
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OVERPOWER PROTECTION

When the EL300 1s In_an oyerpower pro i e
the load current will be Y?m?%eﬁ tg séﬁétéﬂ?u@°d

bhelow the trip point.

Set the front panel switches to:
60V, AMPS, load ON.

Apply 60,0 volts to the input termingls and odéHst
the FINE 'control up to verify that the fault L
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 applied,
adjust the COARSE and FINE controls up until the
fault LED lights within the 22-25 amp load range,

Apply 5,00V to the input and adiust the COARSE and
FINE controls until the fault LED lights within
the 60-64 amp range.

Power ON. GA.

OVERTEMPERATURE PROTECT

Apply 5 volts with the front panel switches set to:
Power ON, 60A, 15V, AMPS, load ON,

Adjust the load current to gbout 50 amps gnd dis-
connect the Molex plug, J1 from the auxiliary PC
board, The fault LED should light and bring the
load current to zeru and remain zero for a fixed
resistance value down to 475 OHMS connected from
P1-1 to P1-3 on the auxiliary PC board.

Replace the plug to resume normal operation.

DYNAMIC LOADING RESPONSE

Connect an EL301 to the EL300 as_in Figure 5-1

and turn the EL301 on, ‘with the functign switch
on HI. Set the COARSE and FINE controls fully

counterclockwise with the front panel switches

set to: Power ON, 60A, 15Y, AMPS, load ON.

Apply a 5 volt, 60 amp source to the EL300 and set
Eﬂe %EgBISELECT button #1 to the ON position, ¢n
e .

Adjust the HI load adjust for 60 amps on the EL301,
Switch to LO and adjust for 30 amps.

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

LOW YOLTAGE OPERATION
Connect the EL300 as in Flgure 5-1 toO gither an
EL301 with the function switch set at “control at
Toad* or to an external bias supply as illustrated.

Set the front panel switches to: Power ON. 60A.
15v, AMP, load ON,

Apply o 1.80 volt, 60 amp source to the EL300.
AdJust the COARSE and FIME controls up to 60 amps
while monitoring the load current dcross a shunt
with an oscililoscope.

Verify that the full 60 gmps_can be drawn and that
there is no evidence of oscillations at any point,



CALIBRATION SET-UP

JACK
#1

EL301

DVM

SET_AT
CONTROL AT LOAD

J1

EL300

UNDER L AR | _POMER
CALIBRATION SUPPLY

+H- +

r-————=""3A -
| EXTERNAL e 1343
| BIAS e J1-146
i SUPPLY i
1 1 J1-5
' [

]
L__Ei’.@ﬂ__.' J1-10

FIGURE 5-1

DVM J SCOPE

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

3 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)

1
1T
8 3
i
PROG 5
100w
FIGURE 5-2
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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,
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SECTION VI

REPLACEABLE ELECTRICAL PARTS
ELECTRICAL COMPONENTS
DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS
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PCB ASSEMBLY
FRONT PANEL-EL300
69-895-001 (REV. D)

REF.DES, DESCRIPTION SUGGESTED MANUF/TYPE ACDC P/N

C1 Capacitor 2.2mf/50V Spr5CZ5U225X0050C5 56-137-003
ce Capacitor 0.0015mf/500V Arco CCD152 52-231-152
CR1 Dicde GE 1N44s5L 0-464-045
DS2 Led (Red) Mon MV5053 64-063-001
IC1 Int. Ckt Mot MLM32UAP 62-331-019
M1 Meter 1mA F.S. Jewel 82T 69-680-001
R1 Resistor 33 Ohm 5% 1/4W CF Mep CR25 55-675-330
R2 Resistor 39K 5% 1/4W CF Mep CR25 55-675-393
R3,4 Resistor 1.00K 1% 1/10W MF RNS55C 57-757-301
R5 Resistor 3.57K 1% 1/10W MF RN55C 57-757-354
R6 Pot 250K CTS EN3510 69-683-001
R7 Pot 10K Ohm (TS ST7562 69-683-002
R8 Resistor 845 Ohm 19 1/10W MF RN55C 57-757-290
R9 Pot 100 Ohm Bou 3386X% 68-716-101
R10, 20 Resistor 100K 1% 1/10W MF RNS55C 57-757-401
R11 Resistor 1.10K 1% 1/10W MF RN55C 57-757-305
R12 Resistor 1.13K 1% 1/10W MF RNSB5C 57-757-306
R13 Resistor 66.5K 1% 1/10W MF RN55C 57-757-480
R15 Pot 200 Ohm Bou 3386X 68-716-201
R16 Resistor 1.18K 1% 1/10W MF RN55C 57-757-308
R17,24 Resistor 226 Ohm 1% 1/10W MF RN55C 57-757-235
R18 Resistor 140K 1% 1/10W MF RN55C 57=757=515
R19 Resistor 15.8K 1% 1/10W MF RN55C 57-757-420
R21 Resistor 2.67K 1% 1/10W MF RN55C 57-757-342
R22 Pot 50C Ohm Bou 3386X 68-716-501
R23 Resistor 825 Ohm 1% 1/10W MF RN55C 57-757-289
R25 Resistor 80.6K 1% i/8W MF RNGOC 54-354-488
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REF.DES.

C1,2
C3
cu

CR1-10,
12,13

CR14

1C1,2

Q1
Q2

R1,3
RY
R5
R6
R7
R8,9
R10
R11
R12
R13
R14

R15, 17

R16
R18
R19
R20
R21
R22
R25

www.valuetronics.com

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

DESCRIPTION SUGGESTED MANUF/TYPE
Capacitor 0.1mf/ 80V Spr 192P¥*%R§Y
Capacitor 4.7mf/35V Mal TDCH4TS5MO35NSF
Capacitor 10mf/ 15V Mal TDC106MO20NSF
Diode GE 1N4ysy

Dicde Mot 1N5297

Int. Ckt. Mot MLM324AP

Transistor Mot 2N4403

Transistor Fair TIP42C

Resistor 115K 1% 1/10W MF RN&5C
Resistor 19.1K 1% 1/10W MF RN55C
Resistor 5.11K 1% 1/10W MF RN55C
Resistor 3.65K 1% 1/10W MF RN55C
Resistor 475 Ohm 1% 1/10W MF RN55C
Resistor 4,64K 1% 1/10W MF RN55C
Resistor 3.01K 1% 1/10W MF RN55C
Resistor 15.8K 1% 1/10W MF RN55C
Resistor 255K 1% 1/10W MF RN55C
Resistor 107K 1% 1/10W MF RN55C
Resistor 15.8K 1% 1/10W MF RN55C
Resistor 150 Ohm 5% 1/4W CF Mep CR25
Resistor 681 Ohm 1% 1/10W MF RN55C
Pot 200 Ohm Bou 3386X

Resistor 4.75K 1% 1/10W MF RN55C
Resistor 47K 5% 1/4W CF Mep CR25
Resistor 33K 5% 1/4W CF Mep CR25
Resistor 22 Ohm 5% 1/4W CF Mep CR25
Resistor 100K 5% 1/4W CF Mep CR25

32

ACDC P/N

54-435-104
58-577-002
58-577-003
50-1464-045

60-471-004
62-331-019

52-725-013
54-031-086

5T-757-507
57-757-428
57-757-369
57-75T7-355
5T=-757-266
57-757-365
5T-7T57-347
57-757-420
57-757-540
57-757-504
57-757-420
55-675-151
57-757~281
68-716-201
57-757-366
55-675-473
55-675=-333
55-675-220
55-675=104
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REF.DES.

c1,2,3,
4,5,6
o

c8, 11
C9

c10
C16
c12,13,
14, 15
C17
C18

CR1
CR2
CR3, !
CR5
CR6

D31

IC1,2
IC3

J1
32,3

Q1,4,7,
10,13, 16
Q19

R1,7,13,

19,25, 31

R2,8, 14,

20,26, 32

R3,9,15,

21,27,33

R4, 10,16,
22,28,34

RS, 11, 17,
23,29,35

R6, 12,18,
24,30, 36
R37

R38, 42

DESCRIPTION

Capacitor

Capacitor
Capacitor
Capacitor
Capacitor
Capacitor
Capacitor

Capacitor
Capacitor

Diode
Diode

Diode,Zener

Diode

Diode,Zener

Led (Red)
Int. Ckt.
Int. Ckt.

Header Connector
PCB Connector

Transistor
Transistor
Resistor
Resistor
Resistor
Resistor
Resistor
Resistor

Resistor
Resistor
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PCB ASSEMBLY

POWER BOARD-EL300
69-894-001 (REV. C)

SUGGESTED MANUF/TYPE

0.47mf/ 100V Spr RG1-474
0.0015mf/500V Arco CCD152
0.001mf/250V Crl CE102
0.0033mf/80V Spr 192P¥%¥R§
0.22mf/ 100V Spr RG1-224
0.047mf/50V Spr RG50-473
22mf/ 80V Mal TT220U075CON3P

0.1mf/500V Capar CCD104
1mf/50V Spr 5CZ5U105X0050C5

GE 1N44sy
GE 1N8157
Mot MR751A
Mot 1N4004
IR 1N7514
Mon MVS5053

Motorola MLM3Z2HAP
TI TLU431CLP

Amph 87576=2
Amph 86105=3

Mot 2N5655

Motorola ST421H

12.1K 1% 1/10W MF RN55C

100 Ohm 5% 1/4W CF Mep CR25
499 Ohm 1% 1/10W MF RN55C
18 Ohm 5% 1/4W CF Mep CR25
10 Ohm 5% 1/4W CF Mep CR25
0.02 Ohm 10% S5W WW

10K 1% 1/10W MF RN55C
750 Ohm 1% 1/10W MF RN55C
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ACDC P/N

56-137-012
52~-231-152
52-231-102
54-1435-332
56-137-004
56-137-008
54-032-031

52-231-001
56-137-002

50-464-045
50-464-059
50-464-095
50-464-003
51-739-023
64-063-001

62-331-019
69-299-002

70-558-010
69-911-012

52-057-068
52-057-013
57-757-409
55-675=-101
57-757-268
55-675-180
55-675-100
63-403-002

57=757=-401
57=-757=-285



R39 Resistor

RY43 Resistor
RU4,51, Resistor

52

R45, 46, Resistor

48

RU7 Resistor

R49 Resistor

R50 Resistor

R53 Pot

R54 Resistor

R55 Pot

R56 Resistance Wire
R&T Resistor

R58 Resistor

R59 Pot

R60 Pot

R61 Resistor

R62 Resistor

31 Switch 0.5A,230V

Con. Bind. Post
Con. Bind. Post

www.valuetronics.com

243K 1% 1/10W MF RN5/5C
5.1K 5% 1/4W CF Mep CR25
1K 5% 1/4W CF Mep CR25

10K 5% 1/4W CF Mep CR?25

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)
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57-757-538
55-675-512
55-675-102

55-675-103

57-757-407
57-757-46Y4
57-757-201
68-715-001
57-757-228
68-715-101
68-348-001
69-681-003
50-461-180
68-715-202
68-715-102
57-757-433
55-675-151

58-964-009

55-260-003
55-260-004



REF.DES.

B1
B1

F1

J2

REF.DES.

Q3,6,9,
12,15, 18
Q2’518’
11, 14,17

R57

DESCRIPTION

Programming Plug
Finger Guard

Fan (115VAC)
Fan (230VAC)

Contreol Knob

Fuse 0.5A
Fuseholder

AC Pwr Connector

AC Line Cord 115V
AC Line Cord 230V

Therm.Harness Assy

PCB & HEAT RADIATOR ASSEMBLY-EL300

DESCRIPTION

Transistor

Transistor

Resistor
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FINAL ASSEMBLY-EL300
69-688-115/230 (REV.F)

SUGGESTED MANUF/TYPE

ACDC
Rotron 476143

Rotron SUZ2A%
Rotron SUR3AS

Rogan GR-100-3

Buss AGC 1/2
Littlefuse 345001

Belden 17252

Belden 17250
Pac C-2123-02M-GY

ACDC

70-396-001 (REV.B)

SUGGESTED MANUF/TYPE

Mot SJ1891

RCA 2N5955

0.003 Ohm 10% 1/5W WW
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ACDC P/N

70-787-001
70-398-000

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

69-331-000
54~-031-075

69-681-003



