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About AMETEK

AMETEK Programmable Power, Inc., a Division of AMETEK, Inc., is a global leader in the design and
manufacture of precision, programmable power supplies for R&D, test and measurement, process control,
power bus simulation and power conditioning applications across diverse industrial segments. From bench top
supplies to rack-mounted industrial power subsystems, AMETEK Programmable Power is the proud
manufacturer of Elgar, Sorensen, California Instruments and Power Ten brand power supplies.

AMETEK, Inc. is a leading global manufacturer of electronic instruments and electromechanical devices with
annualized sales of $2.5 billion. The Company has over 11,000 colleagues working at more than 80
manufacturing facilities and more than 80 sales and service centers in the United States and around the world.

Trademarks
AMETEK is a registered trademark of AMETEK, Inc.

Other trademarks, registered trademarks, and product names are the property of their respective owners and
are used herein for identification purposes only.

Notice of Copyright

PLW/PLA SeriesOperation Manual © September 2016 AMETEK Programmable Power, Inc. All rights
reserved.

Exclusion for Documentation

UNLESS SPECIFICALLY AGREED TO IN WRITING, AMETEK PR OGRAMMABLE POWER, INC. (“AMETEK?):

(@) MAKES NO WARRANTY AS TO THE ACCURACY, SUFFICIENCY OR SUITABILITY OF ANY TECHNICAL OR
OTHER INFORMATION PROVIDED IN ITS MANUALS OR OTHER DOCUMENTATION.

(b) ASSUMES NO RESPONSIBILITY OR LIABILITY FOR LOSSES, DAMAGES, COSTS OR EXPENSES, WHETHER
SPECIAL, DIRECT, INDIRECT, CONSEQUENTIAL OR INCIDENTAL, WHICH MIGHT ARISE OUT OF THE USE
OF SUCH INFORMATION. THE USE OF ANY SUCH INFORMATION WILL BE ENTIRELY AT THE USER'S
RISK, AND

(c) REMINDS YOU THAT IF THIS MANUAL IS IN ANY LANGUAGE OTHER THAN ENGLISH, ALTHOUGH STEPS
HAVE BEEN TAKEN TO MAINTAIN THE ACCURACY OF THE TRANSLATION, THE ACCURACY CANNOT BE
GUARANTEED. APPROVED AMETEK CONTENT IS CONTAINED WITH THE ENGLISH LANGUAGE VERSION,
WHICH IS POSTED AT WWW.PROGRAMMABLEPOWER.COM.
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Contact Information
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Web: www.programmablepower.com

M470039-01 REV C Page 2



This page intentionally left blank.

M470039-01 REV C Page 3



Important Safety Instructions

Before applying power to the system, verify that your product is configured properly for your particular
application.

Hazardous voltages may be present when covers arer  emoved. Qualified personnel
must use extreme caution when servicing this equipm ent. Circuit boards, test

points, and output voltages also may be floating ab ove (below) chassis ground.

warning

The equipment used contains ESD sensitive ports. When installing equipment, follow ESD Safety
Procedures. Electrostatic discharges might cause damage to the equipment.

warning

Only qualified personnel who deal with attendant hazards in power supplies, are allowed to perform installation
and servicing.

Ensure that the AC power line ground is connected properly to the Power Rack input connector or chassis.
Similarly, other power ground lines including those to application and maintenance equipment must be grounded
properly for both personnel and equipment safety.

Always ensure that facility AC input power is de-energized prior to connecting or disconnecting any cable.

In normal operation, the operator does not have access to hazardous voltages within the chassis. However,
depending on the user’s application configuration, HIGH VOLTAGES HAZARDOUS TO HUMAN SAFETY may
be normally generated on the output terminals. The customer/user must ensure that the output power lines are
labeled properly as to the safety hazards and that any inadvertent contact with hazardous voltages is eliminated.
Guard against risks of electrical shock during open cover checks by not touching any portion of the electrical
circuits. Even when power is off, capacitors may retain an electrical charge. Use safety glasses during open
cover checks to avoid personal injury by any sudden component failure.

Neither AMETEK Programmable Power Inc., San Diego, California, USA, nor any of the subsidiary sales
organizations can accept any responsibility for personnel, material or inconsequential injury, loss or damage that
results from improper use of the equipment and accessories.

SAFETY SYMBOLS

;A WARNING & CAUTION
{ Risk of Electrical Shock p Refer to Accompanying Documents
O Off (Supply) === Direct Current (DC)
(l) Standby (Supply) »~=  Alternating Current (AC)
| On (Supply) 3~~~ Three-Phase Alternating Current
@ Protective Conductor Terminal JT_ Earth (Ground) Terminal
-—3 Fuse /J_, Chassis Ground
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Product Family: SAS Calibrator
Warranty Period: One Year

WARRANTY TERMS

AMETEK Programmable Power, Inc. (“AMETEK?”), provides this written warranty covering the Product stated
above, and if the Buyer discovers and notifies AMETEK in writing of any defect in material or workmanship
within the applicable warranty period stated above, then AMETEK may, at its option: repair or replace the
Product; or issue a credit note for the defective Product; or provide the Buyer with replacement parts for the
Product.

The Buyer will, at its expense, return the defective Product or parts thereof to AMETEK in accordance with the
return procedure specified below. AMETEK will, at its expense, deliver the repaired or replaced Product or
parts to the Buyer. Any warranty of AMETEK will not apply if the Buyer is in default under the Purchase Order
Agreement or where the Product or any part thereof:

- is damaged by misuse, accident, negligence or failure to maintain the same as specified or
required by AMETEK;

- is damaged by modifications, alterations or attachments thereto which are not authorized by
AMETEK;

- isinstalled or operated contrary to the instructions of AMETEK;

- is opened, modified or disassembled in any way without AMETEK’s consent; or

« is used in combination with items, articles or materials not authorized by AMETEK.
The Buyer may not assert any claim that the Products are not in conformity with any warranty until the Buyer
has made all payments to AMETEK provided for in the Purchase Order Agreement.
PRODUCT RETURN PROCEDURE

1. Request a Return Material Authorization (RMA) number from the repair facility (must be done in the
country in which it was purchased):

. Inthe USA, contact the AMETEK Repair Department prior to the return of the product to
AMETEK for repair:

Telephone:  800-733-5427, ext. 2295 or ext. 2463 (toll free North America)
858-450-0085, ext. 2295 or ext. 2463 (direct)

- Outside the United States, contact the nearest Authorized Service Center (ASC). A full listing
can be found either through your local distributor or our website,
www.programmablepower.com, by clicking Support and going to the Service Centers tab.

2. When requesting an RMA, have the following information ready:
«  Model number
«  Serial number
«  Description of the problem

NOTE: Unauthorized returns will not be accepted and will be returned at the shipper’s expense.

NOTE: A returned product found upon inspection by AMETEK, to be in specification is subject to an
evaluation fee and applicable freight charges.
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ONE: FEATURES AND OPERATION OVERVIEW

INTRODUCTION

The PLA and PLW Series Programmable DC Electrowmiad_from American Reliance Inc. offers a completetion to

the electronic load system requirements. Thigunsént was designed to assist in the developmehtesting of new
products, as well as is being a standard instrurf@mtutomatic test systems and evaluation of degvosupplies,
batteries, and power components. Other applicatinolude use as a power circuit breaker or crowbigh current
function or pulse generator, fuel-cell and phottaial cell test, and de-energizing super conductimggnets. This
instrument uses advanced power MOSFETS to dissipatsput power. The electronic load consumesmim power

to control maximum input power handling capabilityComplex circuits are used to control the powelata and
dissipation of the MOSFET. This control circuisalsupports the Constant Voltage (CV), Constantre®tir(CC),

Constant Resistance (CR), and Constant Power (GiJesnof operation. It comes with Standard Commdods
Programmable Instrument (SCPI) commands, remotétoromy of input voltage and currents is a standaatures. The
electronic load can be used either on your bench arstandard 19 in. (483 mm) rack: occupies 3.8B:75” (2U ~ 5 U)
of vertical rack space. Designed for continuous insstandalone or systems applications, this releict load is typically
used to evaluate DC equipment, control circuitfyumn-in power applications.

TABLE 1.1a — PLW GENERAL VOLTAGE AND CURRENT RANGES

1504 2004 3004 40048 5004 8004 10004 12004 15004

&0V v
120V +
A00W W
S00W 'l

PLWGK

&0V +
120V v
A00W v
&00W o

PLW3K

G0N +
120V v
400 )
s00 v

PLW12K

G0N +
1200 +
400 v
S00W W

PLW 18K

0w W
1200 +
400 )
S00W W

PLWZ24K

G0N +
1200 +
4000 v
SO0V )

Note: \ - Max Voltage & Current Rated Model; Gray Highligh Available Model Combinations

FLW36K
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PLW MODEL NUMBER DESCRIPTION

PLW 36K - 400 - 300 \_YE_/

Model Type Power Rating Voltage Rating Current Rating E-Package Suffix
TABLE 1.1b — PLA GENERAL VOLTAGE AND CURRENT RANGES
204 | 50A | 604 | 1004 | 1204 | 150a | 20ma | 2408 | 3cos | aeoa | <o0a | sooa | so0a | 10004 | 12004 | 15004
a0V ]
PLagng |20 !
400V
oov | o
a0V
PLATEK |2
400V
0oV
a0V
PLazEK | —22Y
400V
0oV
B0V
P
400V
00V
B0V
PLagK |V
400V
80DV
a0V
P
400V
800V
a0V
pLaTEK |12
400V
800V

Note: \ - Max Voltage & Current Rated Model; Gray HighlighAvailable Model Combinations

PLA MODEL NUMBER DESCRIPTION

PLA o K - 400 - 300 \_YE_/

Model Type Power Rating Voltage Rating Current Rating E-Package Suffix

FEATURES AND OPTIONS

» Four constant operating modes: Constant curre@®),(Constant voltage (CV), constant resistance (@RYl
constant current (CP) mode operation.

» Local control and remote programming for pulse amgé, pulse width, and pulse cycle.

e Trig-In/Trig-Out and measurement functions.

 GPIB, RS-232, Ethernet, and USB interface programgmiith SCPI command language.
(Ethernet and USB are available as part of the ¢k&ge).

» Front panel control with keypad and rotary encddemne Mode) for accurate setting.
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«  Built in pulse generator for continuous, pulsed] toggled transient operation.

» Seven programmable protection modes: Over VolRrgéection (OVP), Under Voltage Protection (UVP),
Over Current Protection (OCP), Under Current Ptaiac(UCP), Over Power Protection (OPP), and Under
Power Protection (UPP).

» Fan speed control for reduced acoustic noise uiglgrioad conditions.

e 0-10Vvdc analog programmable.

» Simple closed-case calibration.

» Highest power density: up to 18KW in 2U height

* Field-upgradeable capability for GPIB, RS232, USHE &thernet.

e Three ranges for each operating mode; Auto or Manua

» External analog programming control for each maudr@ange

« Panel lock capability

* Program the Slew rise time and Slew fall time iretegently

» 50us transient time at CC mode; 500us transierd 8t"CV mode

* Anti-Oscillation controls: System bandwidth congrol

e Oscillation detection and protection

» Anti-Saturation controls: Under Voltage Lockout

» 16 bits programming and read back capability

» Cross mode and Cross range capability; default off

* Remote Inhibit and Dry contact Fault output

»  Pulse power capability with Over Power Protection

» Field-upgradeable firmware

» Self-diagnostic capability

* Redundant Over Temperature Protection

*  Four Step profiles; 256 step points for each peofil

»  Soft-Start Functionality

» Convenient and efficient Hot Keys for mode and Frant Mode Selection, Input and Transient On/Offittal,
Slew Rate Settings, Front panel trigger, and Short.

* Independent Large Numerical Voltage and Current Idigplay

GENERAL INFORMATION AND OPERATING NOTES

Operating Modes:

The four modes of operation are:

Constant Current (CC):

The electronic load will sink a current in accordanvith the programmed value regardless of thetinpltage.

Note 1: Never use CC mode for testing a constant cuseumtce. The regulation of the two units will fight control of
the current and an unstable oscillation will result

Note 2: During CC mode, the electronic load can operateeutite fastest transient time.
Constant Voltage (CV):

The electronic load will attempt to sink enoughreut to control the source voltage to the prograthwedue. It acts as a
shunt voltage regulator when operating in the C\deo

Note 1: Never use CV mode for testing a constant volsmece. The regulators of the two devices willkbeach other
trying to gain control of the voltage which willdd to an unstable condition.

Note 2:In CV mode, the transient time will be adjusted tdoaver setting to ensure stable operation.
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Constant Resistance (CR):

The electronic load will sink a current linearlyoportional to the input voltage in accordance wlith programmed
value.

Constant Power (CP):

The electronic load will dissipate the power in@dance with the programmed value. It will autcicsdly adjust the
current level inversely in response to a changeitage.

Note: If the source voltage decays to zero volts thd Mill attempt to draw max rated current. If t©€P limit of the
electronic load is greater than the current limftthe voltage source, the voltage source will ieHad to the CC state.
Otherwise the OCP will trip to shutdown the load.

Programming Mode Parameters:

When programmed to a mode, the electronic load iresma that mode until the mode is changed or unfdult
condition, such as an over power or over tempegatacurrence. The current, voltage, resistancepanegr mode
parameters can be programmed whether or not the isquesently activated. When a mode is seladgtethe front
panel or via the digital interfaces, the associg@@dmeters will then take effect at the instarfdarming the input on.

Cross Mode:

According to AMREL eLOAD design, the electronic tbhas four operating modes. As part of our factafault
settings, when switching from one mode to anothederin manual range (i.e. CV Low to CC High), tmaf switched
state will have the input turned off. If an apption requires the input to stay on when switchimagles, the option
“cross mode” must be changed from “input off” tagut remain.” By changing the option, the load siitch between
modes while keeping the input on, to accommodatétdifferent applications of the DUT.

Note: Cross mode operation will work under both “manualid “auto” range control mode.
Ranges:

Parameters may be programmed in any of the thredapping ranges. The low range provides bettlugion at low
settings. The range can be set using the frorglparvia SCPI command. For auto-range controkemvizou program a
value, the electronic load automatically selecésridnge that corresponds to the value you progtéthe value falls in a
region where ranges overlap, the electronic loéetteone with the highest resolution. In manaage control: the
programmed values will be limited by the curremtga setting, an OUT OF RANGE message will appeaheriront
panel display when an invalid value is entered.ewh range is selected, the associated paramptese{ value or value
from memory) will take into effect.

Cross Range Operation:

According to AMREL eLOAD design specification, takectronic load has three overlapping operatingearin each
mode. As part of our factory default settings, whkwitching from one range to another range in mbmode (i.e. CV
Low to CV High), the final switched state will hatlee input turned off. If an application requithe input to stay on
when switching ranges, the option “cross range”trbeschanged from “input off” to “input remain.” yghanging the
option, the load will switch ranges while keepihg input on, to accommodate for the different agpions of the DUT.
The cross range feature allows the user to effelgtswitch between ranges based on the applicateded by the DUT.

Note: Cross range operation will work under both “maltiuand “auto” range control mode.

Immediate Level:
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The immediate level can be set at front panel ative digital interfaces. If the selected modacisve (Input on), the
new setting immediately changes the input at adatermined by the soft-start turn-on sequencaefiit. If the
electronic load is not in the selected mode, the setting is saved until that particular mode isvated.

Transient Level:

The transient level can be set at front panel adigital interfaces. The electronic load inpull givitch between the
main level and the transient level when transigmration is turned on. During transient operattbe,load will switch
from the immediate level to the transient levekdetined by the programmed slew time. When the is@d current
control mode, avoid the main level from zero. Begacontrol circuits are potentially off.

Triggered Level:

The level can be preset (stored in the electrardd) allowing the input to be updated when a triggeeceived. Trigger
level can only be changed via digital interfaces] ean be programmed to any value within the modeige settings.

Slew Rate:

The slew rate determines the rate at which thetitgpthe electronic load changes to a new progradmatie. Slew
time (positive and negative) and level change @sdh at the front panel or via the digital inteeflsa To better
accommodate user applications, the positive andtivegedge of the slew rate can be set independente
programmed slew rate remains in effect for thegergd and transient level changes previously deesdri

Input Control:
Short On/Off:

The electronic load can simulate a short circuitsainput by turning the load on with full-scalercent. The short circuit
can be toggled on/off at the front panel or viadigtal interfaces while Short On/Off is enablethe short on/off
switch-over uses the slew rate setting of the acdtiwde and range. The actual value of the eldéctabrort is dependent
on the mode and range that are active when thé¢ ishtorned on. In CV mode it is equivalent to gnamming zero
volts. In CC mode it is equivalent to programmfatirscale current for the present current rangeCR mode it is
equivalent to programming the minimum resistanceHe present resistance range.

Important Notes:
1) Turning the short on in CV mode may cause the toattaw so much current that the software curiemnit |
triggers, which may turn the input off (Protectigiode).
2) Itis dangerous to activate short operation whetirtg batteries or other DUT without current limikhe
eLOAD will act as an infinite current sink, and girdlaximum Current until severe damages occur tb ltoe
DUT and eLOAD. In the worse case scenario, the [Ddffery could catch on fire or explode.

Turning the short circuit on does not affect theggpammed settings, and the load input will retarthie previously
programmed values when the short is turned off.

Input On/Off:

The electronic load’s input can be toggled on/btha front panel, or via the digital interfacégurning the input off
(zero current) does not affect the programmedmggtti The input will return to the previously pragrmed settings when
the input is activated again.

Note: The input on/off command supersedes the modstart on/off command.

Transient Operation:

Transient operation enables the electronic logeketadically switch between two load levels. Tramsioperation can be
turned on and off at the front panel or via thatdignterfaces. Before you turn on the transigmtrmation, you should set
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the desired mode of operation as well as all ofpdm@meters associated with transient operatiornwatying
combinations of load levels, frequency, duty cyeled slew rate. Transient operation may be us&CnCR, CV or CP
modes and can be continuous, pulsed, triggereghateor toggled. During transient operation, taslwill switch from
the immediate level to the transient level deteadiby the programmed slew time. In cases whergradhsition from

one level to another is less than 5% of full ratithg small signal bandwidth of the load limits thimum transition
time for all programmable slew rates. Because igfliimitation, the actual transition time is longban the expected time
based on the slew rate.

Continuous Transient Operation

Generate a repetitive pulse train switches betwwweroad levels via CONT (hot key) key or SCPI coamd. The two
load levels in the transient operation are maiellend transient level for each mode. The ratehatiwthe level switches
between is determined by the slew time setting.

Pulsed Transient Operation

Generate a load change that returns to its origiaaé after some time period via SINGLE (hot Kegy or SCPI
commands.

Toggled Transient Operation
Toggled transient operation causes the electroaid input to alternate between two pre-defined leadls as in

Continuous Mode except that the transient pointsbeacontrolled by explicit triggers instead ofiaternal transient
generator.

STEP Operation:

Step mode lets you generate complex sequencepuiféhanges with rapid, precise timing, which mayspnchronized
with internal or external signals.

You can program up to 256 settings (or steps)eérptiofile, the time interval (dwell) that each sBgjtis maintained, the

number of times that the list will be executed, #melsetting’s change in response to the triggérs.step data can be
stored in Profile 0, 1, 2 or 3 via either the frpanel or the digital interfaces. Use RCL commancetall the saved state.

Trigger Operation:

The electronic load has various triggering modealltiaw synchronization with other test equipmengeweents.
Triggering a preset level

Transfers all pending preset levels to the actadll For the presently active mode, the new lapgkears at the input.
For the modes which are not presently active, teegnt levels will not take effect at the inputiluhie applicable mode
becomes active. However you must first initiatettigger function by executing the TRIG:IMMED comnth

Triggering a transient pulse

A trigger signal will generate a transient pulserfgrammable width when pulsed transient operasiom effect.
Triggers can be sent from the front panel by prestie TRIGGER key or via Remote Interface.

Toggling

A trigger signal will change the input between thain level and the transient level when toggleddient operation is in
effect. Triggers can be sent from the front paygbiessing the TRIGGER key or via Remote Interface.
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Protection Features:
The electronic load includes the following protentfeatures:
Over Voltage (OV):

The eLOAD has an Over Voltage Protection (OV) $di05% of the full voltage rating. If the inputlialge exceeds
105% of the over voltage threshold, the input sliut off and an alarm message “OV” will display.

Over Current (OC):

The eLOAD has an Over Current Protection (OC) s5&.8% of the full current rating. If the inputrcent exceeds
110% of the over current threshold, the input glilt off and an alarm message “OC” will display.

Over Power (OP):

The eLOAD has an Over Power Protection functiorasd05% of rated power. If the power based onifipOt

terminals voltage and current exceeds 105% of nad@ger, the unit will display warning message “GiAd the load will
limit input current level to maintain the input pexto prevent unit from over overload. Over terapane protection may
trip if the input power exceeds the rated powesigéently

For eLOAD (with firmware version 2.86 or earlietas an Over Power Protection function set at 1BV Models)
and 110% (PLA Models) of full Power Rating. If taecumulated energy based on operating voltageament exceeds
the over power threshold, the input will shut deand display the alarm message “OP”.

Over Temperature (OTP):

The electronic load has an over temperature ptiotecircuit, which will turn off the input if theniternal temperature
exceeds safe limits. Over-temperature is usuaéiytorse condition to happen to an electronic bhaslits highly
destructive effects. During high temperature openg OTP condition), all internal MOSFETS are wioik near their
full capacity and can fail due to excessive hdai.prevent over temperature, the electronic loadehbuilt in redundant
over temperature protection. In short, the OTRrsfboth a temperature sensor circuit that conthelsnternal cooling
system and a hardware thermal switch that shutsidb&input when the temperature threshold is edegeThe
heatsink temperature can be display at front paitelMeter Mode selection or Query via remote comtha

Reverse Voltage (RCP):

The electronic load has the internal parallel dsodeshort the input in the presence of a reveXedoltage input. The
front panel display with the alarm message “RCHI wdicate this condition has been detected.

Remote Sense Fault (RSF):

If the connection to the sense leads is not progen operating under remote sense mode, the infldexforced off
with the alarm message “RSF”; Remote Sense Fawb common errors that can result in “RSF” failare while the
“Measure Sense” is set to remote, the sense leadsaconnected or if the leads are connectedrendonnection is
lost. The latter can become a serious problenPAnm@de. In Constant Power mode, the electronit @l maintain the
set wattage by balancing the voltage and currirthe remote sense leads are disconnected, tig ¥f the load will
sense zero voltage and sink the amount of curesded to keep the same power level until OC o gitatection are
triggered. The “RSF” protection will trigger iféehvoltage deviation between the actual measurgdg®land remote
sense voltage exceeds a set limit, forcing thetioffuntil the conditions is cleared.

Note: “RSF” error signal has precedence over OC with @msense enabled, and will trigger if connect®iost.
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Unregulated state (UNR):

The “UNR” message cautions that the power stagheo€lectronic load is operating at its minimunigtesice or
equivalent to it being shorted (marginal regiontfar load). Another indication is that the loath&ng operated
improperly, i.e. not enough supply current/voltagéncorrect calibration data.

Supply Current and Voltage Below Main Level

A common cause for entering the unregulated ssatapplying the load with a voltage or a curretdwehe value set

for electronic load’s main level. For examplethig input is off in CV mode and the main level lné toad is set at 3 volts
and the power supply is programmed for 2 volts. “BNR” alarm message will appear when turning thgut on. The
message is caused by the lack of voltage needathigp the main to 3 volts, and the voltage andentrreadings will be
unstable during this state. The same conditiohagitur for CC mode, if the needed current is lothan the supplied
current. To fix the problem, increase the voltageurrent above the needed main value. The “UtiRéshold is set as
1% deviation from the maximum value in that modé/anrange.

Re-Calibration

Verify that the supply current and voltage is stiéfnt for the operating condition. If the “UNR” ssage still occurs,
check the current or voltage read back and conipaiéh the main value setting (CC mode: curren¥, @ode: voltage)
to make sure the difference is below 1%. If tHféedénce is above 1% for CC/CV mode, 30% for CR enod0.3% for
CP mode, that particular mode will need to be ibcatled. As a factory default, all loads are aalibd to its optimal
condition. Please verify the calibration inaccyrearefully or contact AMETEK Technical Support bed re-calibrating
the unit.

CR and CP Mode

In CR and CP mode, if the voltage or current iivethe needed value to reach a certain resistaneattage, an

“UNR” alarm message will appear. For example,riteo to obtain 300 watts the input current valudtiplied by the
input voltage value will need to equal 300 wattheowise an error will occur. For CR mode, theuitnypoltage value
divided by the input current value will need to abjihne resistance value entered. To fix the probiacrease the voltage
or current above the needed power or resistanbe.“ONR” threshold for constant power mode is s208% deviation
from the maximum value in that mode and/or ranglee constant resistance mode has a higher fluotuatiits value, so
it will have a higher “UNR” deviation range.

Note: When testing power supplies, a sudden currentlgjrtke eLOAD in CP mode may cause the power supply
latch in CC mode. At that time, the eLOAD will sink current and display “UNR”. Simply power cytie power
supply and repeat the application with a highetag# setting to prevent the power supply from émgesn
uncontrollable state.

Precautions for Testing Batteries

As a precaution, when testing batteries prevemh foperating in CV mode and make sure that the dwaas not enter the
unregulated state. If a battery is connectedsiocat circuited load (UNR state), the load will wrifinite current and
cause permanent damage to the load, battery uestesirid possibly start a fire.

Under Voltage Lockout Protection (UVL):

The programmable under voltage lockout featurenalithe user to set a trip point between zero alid¢ale voltage (V-
On Voltage Threshold). The input will remain offtilthe input voltage is greater than the pre-paogmed value or the
V-On Voltage threshold. For the V-On (UVL) featutieere are two modes that can be set. In “coatisimode, the
UVL detection will remain active, and each time tloitage drops below the set threshold voltage|t¥k protection
will shut off the input. Under “input on” mode,glfJVL detection will only trigger once to shut dotre input and will
reset each time the input is cycled. The only teaglear a UVL protection message is to increasertput voltage
beyond the V-On threshold. As a recommended gettiire V-On threshold should be set equivalent teast 1 volt.

Oscillation Protection (OSC):
The eLOAD offers oscillation protection to prevéime system or DUT from being damaged during unstapkrating

conditions. If the oscillation exceeds 1.2% o&dhvoltage or rated current depending on user’satip@al mode and
over 1.5Khz frequency threshold for longer thanghegrammed oscillation delay, the input will shawah and an alarm
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message “OSC” will display. For applications theg oscillatory in nature, the OSC protection camisabled. Please
refer to the menu tree for further disabling praced.

Anti-Oscillation:

In addition to the “OSC” protection, the eLOAD Hasir selectable system bandwidth controls: Deféd8C1, OSC2
and OSCa3, that will adjust the system speed tdvegmtential oscillation problems. The slew tinaages will vary
according to the range selected. At Default statgys the widest bandwidth and fast transient tionachieve -3db
frequency at 10Khz . At OSC1 state, it has the mblmandwidth and transient time. At OSC2 and OS@testhey have
the slower transient time in order to have thedvettability. The selection of different bandwidémges allows for
higher speed or slower stable applications.

Self-Test Failure:

The self-test assures early detection of hardwanlelgms and forces the input off when a failuresdoecur.

The appropriate bit(s) in the status registersatavhen any of the above protection features@neea The front panel
display will indicate which condition(s) have bedstected.

Resetting Latched Protection

All of the protection features remain latched (sdéten they are tripped. The latched protectionuiest can be reset via
the front panel PROT (CLEAR) key or the digitaldrfaces. The condition that caused the protectatufe to trip must
be removed or it will trip again as soon as itaset.

Bias Voltage Protection (VPP & VNP)

For the electronic load to operate properly it isggian internal +12 p: and -12\4¢ voltage to bias different parts of the
system. In the case that the +12V bias voltagéumetions, a “VPP” error message will appear intlicha voltage
positive power error. If the -12V bias voltage faattions, a “VNP” error will appear indicating altage negative
power error. For either of these error messadeasp contact AMETEK Technical Support. The etattr load most
likely had a serious internal malfunction that calithe system to shutdown.

Note: For VPP and VNP failures, please refrain fromagjmng the unit, for it may inflict further damage.

In Fault Protection (INF)

If the electronic load is forced to sustain too mpower, current or voltage in a short amountrmgtithe internal power
stage may have been damaged. If the damageagise&mough, the system hardware will shutdown hedlisplay will

show an “In_Fault” or “INF” error message. Wheistinessage occurs, please contact AMETEK custoemeice. The
electronic load most likely has a power stage nmatfion and will no longer operate normally.

Note: For INF failure, please refrain from repairingehunit, for it may inflict further damage.

User-Defined Over Current, Voltage, and Power Protetion:

Over Voltage (OVP):

OVP is a programmable voltage trip point. Limigde programmed to “shut down” the electronic liogat if the
voltage exceeds pre-programmed value (defaultfjo dhe default programmable over voltage (OVR) point is 105%
of full voltage rating

Over Current (OCP):
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Over Current Protection (OCP) is a programmableetiitrip point. Limits can be programmed to “statvn” the
electronic load input if the current exceeds pregpgmmed value for longer than the pre-set timeriatl (default to off).
The default programmable over current (OCP) trippis 105% of full current rating.

Over Power (OPP):

The over power protection (OPP) is a programmabieep trip point. If the input power exceeds thergvewer limit,

the electronic load input will shutdown and disptayOPP alarm message. The default programmabtepower trip
point is 110% of full power rating for PLW Modelac105% of full power rating for PLA Models.

User-Defined Under Current, Voltage, and Power Pratction

For flexible customer application, AMETEK'’s eleatio load provides a user-defined under current ()JGRder voltage
(UVP) and under power protection (UPP). If theme @any applications that require a minimum voltagerent or power
level for normal operation, the system will shutadowhen the level drops below the set value.

Custom Max/Min Value Setting

The maximum and minimum value for each mode andeadsprogrammable.

Note: The max and min value settings must be withitirthits of each individual range and mode

Low Voltage (LV) Protection

When the input voltage drops below 1.5% of the maxn voltage, a “LV” message will appear to indictite electronic
load is operating under a low voltage conditioruribg “LV” mode, the load will automatically switdio a slower slew
time to soften high in-rush currents by limitingetbpeed of the current rise. The “LV” messagefiestthe user of a
change in the slew time, so they can modify theiitisgs to ensure proper test operation.

Self-Diagnostic Capability

Based on the system error message displayed drotitgpanel, certain troubleshooting analysis carcéncluded and
may be fixed accordingly. The error messagesama displayed due to “over limit” faults or errows operation will
trigger an internal relay that shuts off the systeput. For more serious failures, such as “VPRNP” or “INF,” the
system has permanently shutdown and will need &hijgoed back to AMETEK for repair. There are offailt
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FRONT PANEL OPERATION QUICK GUIDE

LCD Status Enunciator

LIQUID CRYSTAL DISPLAY:

K

CC  40.000A LOCAL
AUTO LOW 600A

FIGURE 1.1 LIQUID CRYSTAL DISPLAYS

FIGURE 1.1A

Important Notes:
1) The LCD displays real time input Voltage/Current@de status. These messages are viewed in eittardo

remote mode.
2) The Front Panel and Remote read back provide 4tgligi display after the decimal point. Any numbers
exceeding thedigit will be rounded to the next significant dignd displayed as the read back value.

LCD DESCRIPTION

1) Mode Indicator: Constant Voltage (CV), Constant Current (CC), GamisResistor (CR), and Constant Power (CP).
2) Main Setting Indicator: Main Voltage, Current, Resistance and Power Sgttin

3) Local Mode/Remote Mode Indicator: Local, INSC, GPIB, RS232, ETHER, and USB.

4) Operating Range Indicator: Auto, Manual Low, Manual Middle, and Manual High.

5) Max Range Setting Indicator: Displays maximum value for the specified range.
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Front Panel Keypad Description

FIGURE 1.2 FRONT PANEL KEYPAD

Key “0” Numeric entry key for number O.

MENU
7 8 9 LOCAL
4 5 6 RANGE
1 2 3 STEP

0 [ CLEAR ENTER

Key “CLEAR”

Clears partially set commands and
return the unit to the metering mode. By

Key “.”  Numeric entry key for decimal dot. pressing the "Clear" with no entry will
display "AMREL Model number and
Key “1" Numeric entry key for number 1. software version.
Key “2” Numeric entry key for number 2. Note: If the model name exceeds 16 digits, the disglaye
model name will truncate. Please refer to the rodme
Key “3” Numeric entry key for number 3. label or use *IDN? Command to query back model name
Key “4” Numeric entry key for number 4. Key “RANGE” Selects between auto, manual low,
manual middle and manual high range.
Key “5” Numeric entry key for number 5. Key “LOCAL " Returns from remote PC control to local
operation and status indicator will
Key “6” Numeric entry key for number 6. change from RMT to LCL. The Local
key also accesses all eLOAD menu
Key “7" Numeric entry key for number 7. options and parameters for configuring
desired settings.
Key “8” Numeric entry key for number 8. Key “STEP” Allows programming of time duration
and value settings for step operation
Key “9” Numeric entry key for number 9. Key “ENTER” Enters the values in the set mode and
returns the unit to the metering mode.
Hot Key Description
HOT KEYS OFF SOLID ON FLASHING ON
INPUT INPUT OFF INPUT ON Press to Short
SHORT SHORT OFF SHORT ON Press to Short
STEP STEP OFF STEP ON Press Input to Start Step
PULSE PULSE OFF PULSE ON Press Input to Start Pulse
CcC CC Mode Disabled CC Mode Enabled N/A
CR CR Mode Disabled CR Mode Enabled N/A
CP CP Mode Disabled CP Mode Enabled N/A
CVv CV Mode Disabled CV Mode Enabled N/A
CONT Continuous Disabled Continuous Enabled N/A
TOGGLE Toggle Disabled Toggle Enabled N/A
SINGLE Single Disabled Single Enabled N/A
TRIGGER N/A N/A Trigger Transient Operation
PEAK Setting not Enabled Adjust Trans. Value N/A
FREQ Setting not Enabled Adjust Trans. Freq. N/A
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DUTY

Setting not Enabled

Adjust Trans. Duty

N/A

SLEW

Setting not Enabled

Adjust +/- Slew Rate

N/A

TABLE 1.2 - HOT KEY DESCRIPTION

Encoder Operation

Edit Mode

BUTTON or ENCODER
SETTING ACTION FUNCTION
Main Level Setting Press & Hold Change Input Value
Screen in Main Value Tap Change Decimal Position

Rotate Left

Decrement Value

Rotate Right

Increment Value

Main Level Setting
Screen With Input On

Press & Hold

Modify/Enter Value

Tap

Modify/Enter Value

Rotate Left

Decrement Value (real-time)

Rotate Right

Increment Value (real-time)

PEAK Hot Key Pressed

Press & Hold

Change Input Value

Tap

Change Decimal Position

Rotate Left

Decrement Value

Rotate Right

Increment Value

DUTY Hot Key Pressed

Press & Hold

Modify/Enter Value

Tap

Change Decimal Position

Rotate Left

Decrement Value

Rotate Right

Increment Value

SLEW Hot Key Pressed

Press & Hold

Make Selection/Modify/Enter Value

Tap

Change Decimal Position

Rotate Left

Scroll Through Selection/Increment
Value

Rotate Right

Scroll Through Selection/Decrement
Value

MENU Button Pressed

Press & Hold

Select Menu Option

Tap

Exit to Previous Menu

Rotate Left

Scroll Through Selection

Rotate Right

Scroll Through Selection

RANGE Button
Pressed

Press & Hold

Select Mode & Range Type

Tap

Select Mode & Range Type

Rotate Left

Scroll Through Selection

Rotate Right

Scroll Through Selection

STEP Button Pressed

Press & Hold

Make Selection/Modify/Enter Value

Tap

Change Decimal Position

Rotate Left

Scroll Through Selection/Increment
Value

Rotate Right

Scroll Through Selection/Decrement
Value

TABLE 1.3 - ENCODER OPERATION

Note: Press “Clear” to exit from any menu or edit mode
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Mode and Menu Navigation

Mode and Menu Navigation
1) In meter mode, press CV, CC, CR, or CP Hot Keynatie a mode selection.
2) In meter mode, press RANGE from the Front Key Raginter into range selection mode.
3) Press RANGE again to make a range selection from Middle, High or Auto.
4) The first row displays the currently selected madd main value
5) The second row displays the currently selectedeang
6) Press “ENTER” key to confirm range, and go back&ier mode.
7) Press “CLEAR” key to go back to meter mode.
8) Press encoder, same as CLEAR key.
9) Press and hold encoder, similar to ENTER key.

Function selection mode
1) In meter mode, press FREQ, DUTY, or SLEW Hot Keyenter into an edit mode.
2) Press SLEW to make a selection between rise tirdetenfall time.
3) Press DUTY to configure the duty cycle.
4) Press FREQ to configure the frequency.
5) RotateQU the encoder to edit value by each decimal place.
6) Press “CLEAR” key to go back to meter mode.
7) Press encoder, same as CLEAR key.
8) Press and hold encoder to enter and accept a value.

Menu mode
1) Press LOCAL/MENU key, or press and hold encodemter into menu mode.
2) RotateJU the encoder to select menu item.
3) Press “ENTER” or press and hold the encoder topi¢be setting.
4) Press “CLEAR”, or press encoder to go back to mmsiede.

Note: Please refer to the front panel menu tree sedtionletailed menu selections.

Panel Lock

1) When LCD is in “Menu Mode”, select “PANEL LOCK” caset PANEL ENABLE, and PANEL PASSSWORD.

2) When “PANEL ENABLE” is set to OFF, power off the RDit and power on again, the local panel is disdbl
All other keys are locked except “LOCAL” key. Whtrese keys are pressed, LCD displays “LOCAL
LOCKED".

3) Press “LOCAL” key, users must enter PASSWORD. & BASSWORD is correct, the LCD goes back to
normal state. Press “ENTER” key and “LOCAL” keythee same time locks all the keys again.

4) |If users forget the password, they can use “555%885]efault password.

List step edit mode
1) When LCD display is in meter mode, press STEP kayfFront Key Pad to enter into step edit mode.
2) Press STEP key to make a selection between Tin@redalue edit of a step.
3) Press and hold the encoder to enter and accepettieg of a step.
4) RotateJU the encoder to select step point one by one.
5) Press “VALUE (9)” key to edit step value.
6) Press “CLEAR” key to go back to meter mode.
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Front Panel Menu Tree

MENU
All Words in Bold are Factory Default Settings
LOAD CONTROL STEP PARAM. -> MODE -> STEP
-> STEP AUTO
-> STEP ONCE
-> COUNT - 1 ~ INFINITY
-> TIME UNIT - MILLISECOND
-> SECOND
MEASURE SENSE - LOCAL
-> REMOTE
PORTO - OFF
-> ON
EXT. CONTROL - OFF
-> ON
SHORT CONTROL > OFF
- ON
SHORT TIME - 0~65535 mS

CROSS MODE - INPUT OFF
- INPUT REMAIN

CROSS RANGE - INPUT OFF
- INPUT REMAIN

RSF DETECT -> OFF

-> ON
TRIGGER - SOURCE - HOLD
- BUS
> EXTERNAL
-> ETHERNET
- DELAY - 00000mS
- ACTION EXT. - NONE
- INTERLOCK-

- INTERLOCK+

PROTECTION - OV-PROTECTION - OV STATE - OFF
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- UV-PROTECTION

- OC-PROTECTION

- UC-PROTECTION

- OP-PROTECTION

- UP-PROTECTION

- OV LIMIT
- OV DELAY
-> UV STATE

- UV LIMIT
- UV DELAY

-> OC STATE

- OC LIMIT
- OC DELAY

-> UC STATE

- UC LIMIT
- UC DELAY

-> OP STATE

- OP LIMIT
- OP DELAY

-> UP STATE

- UP LIMIT

-> ON

= 1.05*Vyax
- 01000mS
-> OFF

-> ON

-> 000.000V
- 01000mS

> OFF

> ON
>1.05* lyax
> 01000mS

> OFF
> ON
000.000A
01000mS

> OFF

> ON
->1.05*Pyax
- 01000mS

> OFF
> ON
> 000.000W

MAX/MIN LIMIT

CAL. PARAM.

OSCILLATE

BOOT INPUT

- V-ON CONTROL

-> MAX VOLTAGE
- MIN VOLTAGE
-> MAX CURRENT
- MIN CURRENT
-> MAX RESIST.
- MIN RESIST.

-> MAX POWER
- MIN POWER

-> MEASURE LOW
- MEASURE HIGH
- TRAN. OFFSET

- OSC. CONTROL

- OSC. DELAY

> OFF
> ON

- UP DELAY - 01000mS

- V-ON STATE-> INPUT ON
- CONTINUE
- V-ON THRESHOLD
- 01.000V
2 Viax
- 000.000V
- lvax
- 000.000A
= Ryax
= R
= Puax
- 000.000W

- 06400COUNT
- 32000COUNT
- 06400COUNT

- DEFAULT

- 0SC1

- 0OSC2

- 0OSC3

- DEFA. + DISABLE
> OSC1+DISABLE
> OSC2+DISABLE
- OSC3+DISABLE
- 01000ms
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Note: In firmware version 2.90 or earliei/alve Control is a reserved function for factongeusly.

PROFILE

DISPLAY

SYSTEM

INPUT CONTACTOR

VALVE CONTROL

RECALL

SAVE

RESET

METER MODE

- CONTROL

- DELAY

-> VALVEON @

- VALVE OFF @

- INDICATOR

>0
2>1
22
>3
20
2>1
22
2>3

- DISABLE

- PORTO+ @ ON
- PORTO+ @ ON
- RELAY @ INPUT
- RELAY @ KEY
- 0~500ms

- 32.0 DEGREE C
- 28.0 DEGREE C
-> OFF

- ON

- DONE -
- DONE -
- DONE -
- DONE -
- DONE -
- DONE -
- DONE -
- DONE -

22222 227

- ENTER TO RESET - - DONE -

> V+I
> V+P
> V+C
2> V+R
2> I+P
2> I+C
2> I+R
> R+P
2> R+C
- P+C
> V+T
2> +T
> R+T
> P+T
> C+T

METER POLARITY >NORMAL (+)

‘C’ VALUE
MEAS. BUFFER

GPIB ADDRESS

RS-232 SPEED

>REVERSE (-)
> 1.00000\
>8

> 16

> 32

> 64

> 128

> 256

25
- 2400

- 4800
- 9600
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- 19200
- 38400
- 57600
- 115200

SYNTAX MODE - PLA/PLW
- PEL
- PEL RANGE

EOS CODE > CR+LF
> NULL
> CR
>LF

BUZZER > ON
> OFF

INHIBIT CONTROL - LATCHED
- LIVE

PANEL LOCK > PANEL ENABLE > ON
> OFF
> PANEL PASSWD  (Default: 555555)

ETHERNET - ADDRESS 0.0.0.0
-> NETMASK 0.0.0.0
-> GATEWAY 0.0.0.0

SWEEP CONTROL ENABLE ->ON
->OFF
MODE >PV
>CV
->CC
->CR
>CP
START VALUE -0.00000
STOP VALUE -0.00000

STEP VALUE -0.00000
STEP TIME ->00100mS
INPUT OPTION 2>O0FF
->0ON @ Vmp
AUTHENTICATE SERIAL NO. - 000B87XXXXXX
INTERFACE - GPIB ETHER USB
CODE >
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HOT KEYS

ON/OFF 2>INPUT

->SHORT

>STEP

->PULSE

OFF
“FLASHING”
ON

OFF
“FLASHING”
ON

OFF
“FLASHING”
ON

OFF
“FLASHING”
ON

Note: “Flashing” stands for a blinking light displayed time key being pressed

RANGE 2>AUTO
“>MANU LOW
->MANU MID
->MANU HI

STEP >STEP

>TIME
2>VALUE

(PRESS ENCODER TO ENTER.)
—>ENCODER RIGHT

>ENCODER LEFT
MODE/MAIN >cc

>CR

>cp

->CV

>OFF
>ON
>OFF
>ON
>OFF
>ON
>OFF
>ON

- 00000ms
- 000.000//A/ Q/W

- +1 for Point of step (increment step# by 1)
- -1 for point of step (decrement step# by 1)

By default the range is set to AUTO RANGE and masdeset to CCL

PULSE 2>PEAK —->001.000A
2>FREQ ->20Hz
->DUTY ->50%
->SLEW ->RISE ->5ms

->FALL ->5ms
—->CONT ->ON
2>0FF
->TOGGLE ->ON
2>0FF

->SINGLE —->PULSE ->O0ON

->0FF

2>PINT ->O0ON

->0FF

2>TRIGGER->BLINK

>OFF
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EXTERNAL PROGRAMMING PORT

The external programming port provides remote sersés, input voltage monitoring, input currentmitoring, external
trigger input, external trigger output, and angboggramming signal.

m -
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1 +S Positive remote sense.
2 -S Negative remote sense.
3 EXT_GND Analog Ground. Provides common (refeggraonnection for EXT_PRG

(PIN 4), VMON (PIN 5), and IMON (PIN 6). When arternal
programming function is not used, connect this ptmrAnalog pin 4 to
prevent EMI Noise.

4 EXT_PRG External analog programming input sigridde electronic load can be
programmed externally by 0-10Volts DC or DC + AGtage (AC voltage
must be biased to above 0V). When external anaogramming function
is not used, connect this point to AGND pin 3 teyant EMI Noise.

5 VMON Input voltage monitoring signal. Generase8-10Volt output signal that ig
linearly proportional to the electronic loadgo full-scale voltage

6 IMON Input current monitoring signal. Genera&e8-10Volt output signal that ig
linearly proportional to the electronic loadgo full-scale current

7 NC No Connection

8 FAULT Fault signal output. A TTL compatible sigrthat becomes active (high)
when any of the protections are triggered.

9 PORT Digital port output. Port can be activatedfront panel operation or by
SCPI command PORT 0|1 |offlon. PORT becomes aftigh) when the
PORT is on.

10 TRIG_IN Negative Edge Triggered External triggignal input. A TTL compatible

signal is used to activate the electronic loadIG@RN is used to change to
a preset mode or switch between settings in trahsiede, such as trigger
the step mode, trigger mode, continuous mode, ¢oggide, step auto
mode, step once mode, or pulse mode.

NOTE: IN ORDER TO ENABLE THE TRIG_IN PORT FOR USE, THHE
TRIGGER SOURCE MUST BE SET TO EXTERNAL.

11 TRIG_OUT External trigger signal output. A T€aompatible signal that is activated
via the Trig-in or GPIB command *TRG. This outfolows the state of
the TRIG_IN input. External trigger output is udedtriggering
oscilloscopes, power supplies, or other electrtvads that have external
trigger input.

12 EGND Earth Ground. Provides the common (refexenonnection for TRIG_IN
(PIN 10), TRIG_OUT (PIN 11), Fault (PIN 8), and PODRPIN 9).
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INPUT VOLTAGE LIMIT

The programmable electronic load can handle vo#tagghin nominal values and surge voltages less 6% above
nominal value. The Over-voltage protection will togped when the input voltage exceeds 5% of nahalue. For
CV mode application, the input power source shddgle current limit capability to prevent exceedthg electronic
load’s input current range.

Two over voltage protection features have beenigeal 1) Over voltage protection to limit maximumrent to 5%
above nominal value. 2) Software selectable, #eg nan set and read back the input protectioageltevel.

/A WARNING

High voltage and high current operation may resul fault condition, shutting down the Load inpluEnsure that the
maximum voltage and current applied to the eledtrtoad does not exceed the power rating.

INPUT CURRENT LIMIT

The nominal current values are indicated in thecifipation datasheet. During Load bank operatiorCV (Constant
Voltage) mode, limiting the input current at higbltages become a critical factor. The internalicttire of the Load
Bank and the Over-Current protection will limit theaximum current to less than 5% above nominaldratigrent.

However, the combined input current and voltage easily exceed the maximum rated power. If the groawverload

condition persists over a time period, the accutedlaver-power energy will trigger the hardware @Btection, and
control the input current to not exceed 120% of medrd power. For CC mode operation, the inputggaeurce should
be a CV source or operate in CV mode, to avoidrmiateunstable conditions caused by two Constanteéda Control

loops. As for over power conditions in CC modegsle limit the input voltage to prevent the OPtfaahdition shutting
down the Load input.

Two over current protection features have beenigeav 1) Over current protection to limit maximumrient to 5%
above nominal value. 2) Software selectable, e oan set and read back the input protectioreculevel.

A WARNING

High voltage and high current operation may resul fault condition, shutting down the Load inpuEnsure that the
maximum voltage and current applied to the eledtrtoad does not exceed the power rating.

INPUT POWER LIMIT

The programmable electronic load is designed talleapower up to 110% of Max Power Rating, with ihpaltage and
current below the max rated specifications. Af@mmendation, the input power source should notexk the max
rated power, to avoid fault conditions shutting tved input off. As indicated in the specificatisineet, Constant Power
mode requires a current limit for each range (QPRM, and CPH), which cannot exceed the correspgralinrent range
max value (CCL, CCM, and CCH).

/A\ WARNING

Anticipate the Maximum output of the power soureeefully and consider the worst-case scenario. Magimum
power range of the load should be higher than thiput power of the source. High voltage and highrent operation
may result in a fault condition, shutting down thlead input.

For CP mode application, the programmable eleatrtmad can be set to maximum power dissipation thiehfollowing
limitations. Input must be within maximum voltagad current ratings. For example, PLA1.2K-120-266, max rated
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values are 120V/200A/1200W. Therefore, the maxinpower will be limited to a combination of “voltagecurrent
values” equating to 1,200W. Thus, CP mode is &ohiby the hardware's maximum current, voltage amwekp ratings.
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Maximum Currén- Max A

\h
MaxV Maximum Voltage — &k V
aimum Power — Max KW
LowV

»
»

Low-Mid Max A i,

FIGURE 1.5 INPUT VOLTAGE/CURRENT/POWER RELATION DIA GRAM

The theory of the CP operation comes from the dividrcuit built in the load. Because of the noaéin characteristic of
the divider, the input voltage, input current, grover setting will limit the CP mode of operatidie CP mode will not
allow the load to operate beyond the full rangéhefConstant Power setting.
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DIMENSIONAL DRAWINGS & DESCRIPTIONS

PLW 2U MODEL

Note: Please refer to the Specifications for detailed dithensions

Front Panel

22 21 17

19 18

20 16

| ‘ AMERICANRELIANGE INC. \

Input  Short Step  Pulse cC CR CP (9%

Sl LIRRILT T

FUNCTIQ#DATA ENTRY

1 2 3 5 6 7 g8 9 10

FIGURE 1.6 — 2U FRONT PANEL

1.Input ON/OFF Button

2.Short ON/OFF Button

3.Step ON/OFF Button

4.Pulse (Transient) ON/OFF Button

5.Constant Current Mode Selection

6.Constant Resistance Mode Selection

7.Constant Power Mode Selection

8.Constant Voltage Mode Selection

9.Transient Duty Cycle Setting

10. Slew Rate Rising/Falling Time Setting

11.Manual Trigger Button

12.Single Pulse / Power Interruption
Transient Operation Selection

M470039-01 REV C
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13.Front Panel Keypad

14.Encoder

15.Power ON/OFF Button

16.LCD Display

17.Toggle Transient Operation Selection

18.Continuous Transient Operation
Selection

19.Transient Level Setting

20.Transient Frequency Setting

21.Current & Warning Signal LED 5 digits
Display

22.Voltage LED 5 digits Display
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Rear Panel

32 33 24 23 26 25 34

» [T @

w‘@h@
d P r— [
N = . _
| |
33 31 o 20 30

FIGURE 1.7 — PLW 2U REAR PANEL

23. (—) Negative input terminal. (Thread : one Mii#o, M6)
24. (+) Positive input terminal. (one M12 two M6 earthreads)
25.Relay connector.

a. RY_NC Dry Contacts alarm: a fault alarm is declafdtere is a loss of AC power or protections are
triggered. The fault alarm outputs provide a ndlyraosed relay configuration that provides user’'s
flexibility and isolation required to an externaintroller or an external alarm panel. The delay s$£cond

b. RY_CO Relay Common. Provides the common (referecaafection only for RY_NC or RY_NO

c. RY_NO Dry Contacts alarm: a fault alarm is declafdtere is a loss of AC power or protections are
triggered. The fault alarm outputs provide a ndlyrmapen relay configuration that provides user’s
flexibility and isolation required to an externalndroller or an external alarm panel. The delay second.

d. RI_1 Remote Inhibited (RI) is used as an emergsmgich to disable the system. RI can be connettray
switch or an open collector device that shortsRhpin to common (EGND) whenever it is necessary to
disable input of the unit. Once RI is activatedyiit turn off the dc output. In order to re-actteahe unit,
the connection between common and RI pin needs tipbn again, and it will have 3 seconds delay.

26.External programming port.

27.Standard GPIB interface connector.

28. Standard RS-232 interface connector.

29. Standard RJ45 connector for Ethernet interface (LAN
30. Standard USB interface connector.

31.Chassis / Line ground lug screw.

32.AC power inlet with external fuse holder.

33.Water inlet ( Pipe size: 3/8” NPT)

34.Water outlet ( Pipe size: 3/8” NPT)

35. Water valve power connector
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PLA 2U MODEL

20

22 21 19 18

17

‘ AMERICANEELIANGE INC.

Input  Short Step  Pulse cC CR CP (9%

AL Iy A

0
0oee

1600

006

i
FUNCTIC‘(DATA ENTRY
PushMAdjust

>
|

1 2 3 4 5 6 7 8 10

FIGURE 1.8 — PLA 2U FRONT PANEL

11

[y

3 15

Note: Please refer to the Specifications for detailed dithensions

Front Panel Descriptions

CoNoORA~WDNDE

Input ON/OFF Button

Short ON/OFF Button

Step ON/OFF Button

Pulse (Transient) ON/OFF Button
Constant Current Mode Selection
Constant Resistance Mode Selection
Constant Power Mode Selection
Constant Voltage Mode Selection
Slew Rate Duty Cycle Setting

10 Slew Rate Rising/Falling Time Setting
11.Manual Trigger Button

12.Single Pulse / Power Interruption Transient
Operation Selection

13.Front Panel Keypad

14.Encoder

15.Power ON/OFF Button

16.LCD Display

17.Toggle Transient Operation Selection

18.Continuous Transient Operation Selection

19.Transient Level Setting

20.Transient Frequency Setting

21.Current & Warning Signal 5 digits Display

22.Voltage LED 5 digits Display
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FIGURE 1.9 — PLA 2U REAR PANEL

Rear Panel Descriptions

23. (+) Positive input terminal. (one M10 screw tmie
24. (—) Negative input terminal. (one M10 screw Hue
25.Relay connector.

a. RY_NC Dry Contacts alarm: a fault alarm is declafdatere is a loss of AC power or protections are
triggered. The fault alarm outputs provide a ndlyraosed relay configuration that provides user’'s
flexibility and isolation required to an externaintroller or an external alarm panel. The delay s&cond

b. RY_CO Relay Common. Provides the common (referecmehection only for RY_NC or RY_NO

c. RY_NO Dry Contacts alarm: a fault alarm is declafdtere is a loss of AC power or protections are
triggered. The fault alarm outputs provide a ndlyrnapen relay configuration that provides user’s
flexibility and isolation required to an externaintroller or an external alarm panel. The delay s&cond.

d. RI_1 Remote Inhibited (RI) is used as an emergemgich to disable the system. RI can be connettirg
switch or an open collector device that shortsRhpin to common (EGND) whenever it is necessary to
disable input of the unit. Once RI is activatedyiit turn off the dc output. In order to re-actteahe unit,
the connection between common and RI pin needs tipbn again, and it will have 3 seconds delay.

26.External programming port.

27.Standard GPIB interface connector.

28. Standard RS-232 interface connector.

29. Standard RJ45 connector for Ethernet interface (LAN
30. Standard USB interface connector.

31.Chassis / Line ground lug screw.

32.AC power inlet with external fuse holder.
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PLA 3U MODEL

AMERICAN RELIANCE INC.

T MM :iigggg

Input  Short  Step o] 0 | o | @D @D @&
II-I ™ € e ew

FUNCTION/DATA ENTRY
ON/OFF Mode/Main Pulse

FIGURE 1.10 — PLA 3U FRONT PANEL |
NOTE: All front panel descriptions are the same for 3U, 4U, and 6U. see Figure 1.8. 15

4
10 9 | | 3 2 1
1
) D‘D /g 2 LDDDDD*DDDDD ODP,D,!EO @
© °) & o o
D)
D)

FIGURE 1.11-PLA 3U REAR PANEL

1. (-) Negative input terminal. (one M10 ,two M6eerthreads)
2. (+) Positive input terminal. (one M10 ,two M6 sarthreads)
3. Relay connector.

a. RY_NC Dry Contacts alarm: a fault alarm is declafdtere is a loss of AC power or protections iggered.
The fault alarm outputs provide a normally closeldy configuration that provides user’s flexibilaynd
isolation required to an external controller orextternal alarm panel. The delay is 3 second

b. RY_CO Relay Common. Provides the common (referecaafection only for RY_NC or RY_NO

c. RY_NO Dry Contacts alarm: a fault alarm is declaféatere is a loss of AC power or protections iggered.
The fault alarm outputs provide a normally opeayalonfiguration that provides user’s flexibilitpcisolation
required to an external controller or an extertfeaira panel. The delay is 3 second

d. RI_1 Remote Inhibited (RI) is used as an emergsmgich to disable the system. RI can be connettray
switch or an open collector device that shortsRhpin to common (EGND) whenever it is necessargisable
input of the unit. Once RI is activated, it willrtuoff the dc output. In order to re-activate thnét uthe
connection between common and RI pin needs to be again, and it will have 3 seconds delay.

4. External programming port.

5. Standard GPIB interface connector.
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Standard RS-232 interface connector.

Standard RJ45 connector for Ethernet interface (LAN
Standard USB interface connector.

Chassis / Line ground lug screw.

0. AC power inlet with external fuse holder.

BOoNO
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PLW 4U MODEL

Note: Please refer to the Specifications for detailed dimmensions

RICAN RELIANCE INC.

-
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Input  Short  Step

D i
Pulse
)] (R[] [
ON/OFF

5
FUNCTION/DATA ENTRY bg’e
Mode/Main Pulse <
5,
4

RO OO0 1) 0

Power

FIGURE 1.12 — PLW 4U FRONT PANEL

NOTE: All front panel descriptions are the same for 2Wl&U.

11 13 1 6 7 8

FIGURE 1.12 — PLW 4U REAR PANEL

Note: Please refer to the Specifications for detailed ditnensions
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1. (-) Negative input terminal. (two M12 screw thdsp
2. (+) Positive input terminal. (two M12 screw thdsa
3. Relay connector.

a. RY_NCDry Contacts alarm: a fault alarm is declaredére is a loss of AC power or protections are

triggered. The fault alarm outputs provide a ndlyraosed relay configuration that provides user’'s

flexibility and isolation required to an externaintroller or an external alarm panel. The delay s&cond

b. RY_CORelay Common. Provides the common (reference)eaxtion only for RY_NC or RY_NO

c. RY_NODry Contacts alarm: a fault alarm is declaredhére is a loss of AC power or protections are

triggered. The fault alarm outputs provide a ndlyrnapen relay configuration that provides user’s

flexibility and isolation required to an externaintroller or an external alarm panel. The delay s&cond.

d. RI_1 Remote Inhibited (RI) is used as an emergencychwi disable the system. Rl can be connecting
to a switch or an open collector device that shitiesR| pin to common (EGND) whenever it is
necessary to disable input of the unit. Once Rktsvated, it will turn off the dc output. In ordier re-
activate the unit, the connection between commahRipin needs to be open again, and it will have 3
seconds delay.

External programming port.

Standard GPIB interface connector.

Standard RS-232 interface connector.

Standard RJ45 connector for Ethernet interface (LAN
Standard USB interface connector.

Chassis / Line ground lug screw.

10 AC power inlet with external fuse holder.

11.Water inlet ( Pipe size: 3/8” NPT)*

12.Water outlet ( Pipe size: 3/8” NPT)*

13. Water valve power connector

©Co~NoOOA

*To accommodate different cooling system requiretsieevery AMREL standalone 4U Water-
cooled eLOAD is supplied with a set of detachea 4l piping kit ( MANIFOLD-41 converts two
3/8” NPT into one 2" NPT Pipe size for both watdet and outlet. Appendix B section 6 provides
detail installation of MANIFOLD-4U to a 4U water aled eLOAD.
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PLA 4U AND 6U MODEL

RICAN RELIANCE INC.

ﬂﬂ@@ 3 05 5 % %

Input  Short  Step

Pulse
HEEE REHE -EEHe g
ON/OFF Mode/Main I_Pu'se_l }’\
5,

N4

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIII
AN EZD)

Power

FIGURE 1.14 — PLA 4U FRONT PANEL
NOTE: All front panel descriptions are the same for 3U, 4U and 6U.

9

FIGURE 1.15 - PLA 4U REAR PANEL

Note: Please refer to the Specifications for detailed ditnensions

1. (-) Negative input terminal. (one M12, two M6e&erthreads)
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2. (+) Positive input terminal. (one M12, two M6 sarthreads)
Relay connector.

3.

©Co~NoOA

a.

RY_NC Dry Contacts alarm: a fault alarm is declarethére is a loss of AC power or protections are &igd.
The fault alarm outputs provide a normally closeldy configuration that provides user’s flexibilapd
isolation required to an external controller oreaternal alarm panel. The delay is 3 second

RY_CO Relay Common. Provides the common (reference)action only for RY_NC or RY_NO

RY_NO Dry Contacts alarm: a fault alarm is declaredére is a loss of AC power or protections are &igd.
The fault alarm outputs provide a normally opemyealonfiguration that provides user’s flexibilitpcisolation
required to an external controller or an exterfeaina panel. The delay is 3 second.

RI_1 Remote Inhibited (RI) is used as an emergencychvtd disable the system. RI can be connecting to a
switch or an open collector device that shortsRhpin to common (EGND) whenever it is necessargisable
input of the unit. Once Rl is activated, it willrtuoff the dc output. In order to re-activate thét uthe
connection between common and RI pin needs to be again, and it will have 3 seconds delay.

External programming port.

Standard GPIB interface connector.

Standard RS-232 interface connector.

Standard RJ45 connector for Ethernet interface (LAN
Standard USB interface connector.

AC power inlet with external fuse holder.

10 Interconnect AC power (future option)
11.Interconnect cables (future option)
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TWO: INSTALLATION

INTRODUCTION

This section provides recommendations and procedarénspecting, installing, and testing the elewic load.

BASIC SETUP PROCEDURE

Use Table 2.1 to summarize the basic setup proeeald an overall view of the subsections. Useptbeedure as a
quick reference if you are familiar with the ingtibn requirements for the programming electrdoad. If you want
more information, each step in the procedure raéfessibsequent sections, which contain more det&ik®cute each step

in the sequence provided.

TABLE 2.1 BASIC SETUP PROCEDUE

Step# Description Action Reference

1 Inspection Perform an initial physical Inspent cleaning,
inspection of the load. and packaging.

2 Installation Install the instrument on Location, mounting,
bench or rack mount, and ventilation.
ensuring adequate ventilation.

3 Input power Connect AC input power AQut power

connection.

4 Test Perform functional tests for Functional test.

CV mode, CC mode, and
front panel controls.
5 Source Connect the source. Source connection.
6 Sense Connect sensing lines. Local and Remote sense.

INSPECTION, CLEANING, AND PACKAGING

* INITIAL INSPECTION: When you first receive your itpperform a quick physical check.

1. Inspect the instrument for cracks, scratches, braké@tches, connectors, and display.

2. Make sure there is not damage on the AC power dbedAC input cover is installed properly and witte

strain relief.

3. Make sure there is no loose component in the battiay cause by the long distance shipping.

If the unit is damaged, save all the packing makeand notify the carrier immediately.

«  MAINTENANCE: No routine servicing of the electraniload is required except for periodic cleaning.
Whenever the instrument is removed from operafiost,use a low pressure air to blow dust from i @round
components on the printed circuit board, cleanftbet panel with dry cloths or with a weak solutiohsoap
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and water, clean the metal surfaces with naphtfea@quivalent solvent when used in high humilithen use
the low-pressure air to blow it again.

RETURNING ELECTRONIC LOAD TO THE MANUFACTURER

Return Material Authorization Policy for warrantydanon-warranty service:

Before returning a product directly to American iRete Inc. you must obtain a Return Material Auithetion (RMA)
number and the correct manufactory Ship To: addrBssducts must also be shipped prepaid. Prahipiments will be
refused and returned at sender expense if theyranethorized shipped without RMA # clearly markedtioe outside of
the shipping box, shipped “COD”, or if they arepgied to the wrong location.

Please have the following information when contagthmerican Reliance for RMA #:

1- The model number of your product.

2- The serial number of your product.

3- Information about the failure and/or reason forristairn.
4- A copy of your dated proof of purchase.

5- Firmware Version (Press “Clear” on the front panel)

When returning the product to American Reliance:Inc

1- Package the unit safely, preferably using the palgbox and packing materials. Please ensure/thatproduct
is shipped fully insured in the original packagioigequivalent. THIS WARRANTY WILL NOT APPLY
WHERE THE PRODUCT IS DAMAGED DUE TO IMPROPER PACKAG ING.

2- Include the following information:

The RMA# supplied by American Reliance Inc. cleangrked on the outside of the box.
A return address where the unit can be shippedt ¢ffice boxes are not acceptable.

A contact person, telephone, email where sendebearached during work hours.

A brief description of the problem.

O O 0o

Ship the unit prepaid to the address provided byEAMK customer service representative.

If you are returning a product from outside of the United States:
In addition to the above, you must include retugight funds if you instrument is out of warrantydaare fully
responsible for all documents, duties, tariff, aegosits.
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PACKAGING FOR SHIPPING OR STORAGE

Instructions to prepare the instrument for shippingtorage.

1-

When returning the unit or sending it to the sesvienter, attach a tag to the unit stating its rhadenber
(available at the front panel label) and its senamber (available at the rear panel label). Ghe date of
purchase and an invoice number, if you have iyelbas a brief description of the problem.

For storage or shipping, repack the electronic lodts original box. If the original box is notailable, seal the
instrument in a plastic bag and pack it in a 20q909Kg) test corrugated cardboard carton largeighallow 3
inches (76.2mm) of cushioning material to surrothr& unit or use a material such as foam slabsipsar an
appropriate wooden crate used. Please constAMETEK shipping department for proper packing em
and handling.

Label the package as shown in Figure 2.1.

Mark the address of the service center and yournetddress carton.

For storing, no more than two cartons high. Tleagje temperature should be betweeriC4 70C.

For water cooled unit storing or shipping, mustieasio water or fluid is inside the unit.

PROGRAMMABLE DC ELECTRONIC LOAD

Model #:

Serial #:

FRAGILE — ELECTRONIC EQUIPMENT
(PLEASE HANDLE WITH CARE)

FIGURE 2.1 SHIPPING OR STORAGE PACKAGE LABEL

LOCATION, MOUNTING, AND VENTILATION

Electronic load is designed for rack-mounted ardbetop applications.

RACK MOUNTING INTALLATION

1- Use the integral rack-mount ears at both sideqefftont panel to install the electronic load imagk mount
application.

2- Provide adequate support for the rear of the instnt without obstructing the ventilation inletsthie sides and
rear of the unit. Use a support bar at the bottwmear of the unit. Follow the rack-mount mantfiaer's
instructions to install the support bar.

VENTILATION
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Whether you place the electronic load in a rac&roa bench, allow cooling air to reach the venttatnlets on the sides
of the instrument and allow 4 in. (101.6mm) of wtrieted air space at the rear of the unit for fdme exhaust. Any
ventilation space at the top and bottom of the suppl further lower internal operating temperagst

FUSE REPLACEMENT

If the fuse is suspected to be defective, it shdw@ldnspected and, if necessary, replaced. Teatsp replace the fuse,
please contact to American Reliance service depattimefore perform the following steps

(1) Disconnect the AC line cord from the unit tduee electrical shock hazard.
(2) Remove the fuse by sliding out the fuse hold&e fuse holder is beneath the AC receptacle. thestuse for
electrical continuity with an ohmmeter. Other fimsdder located at the printed circuit board.

3) If the fuse is found to be defective, replaosith a replacement fuse as specified in the faihy table:

Model Type Fuse Rating Specification Location

PLW6K 2.5A/1250V Slow Blow External Fuse (Beneath A& receptacle
PLWOK 4A/250V Slow Blow External Fuse (Beneath the #Ceptacle
PLW12K 4A/250V Slow Blow External Fuse (Beneath the #Ceptacle
PLW18K 4AI250V Slow Blow External Fuse (Beneath the ¥&Ceptacle
PLW24K 6.3A/250V Slow Blow External Fuse (Beneath the receptacle
PLW36K 6.3A/250V Slow Blow External Fuse (Beneath A receptacle
PLWA48K - Slave 10A/250V Slow Blow External Fuse (Beneath th@ receptacle
PLWA48K - Master 6.3A/250V Slow Blow External Fuse (Beneath A receptacle
PLWG6OK - Slave 10A/250V Slow Blow External Fuse (Beneath th@ receptacle
PLWG60OK - Master 6.3A/250V Slow Blow External Fuse (Beneath A receptacle
PLA-2U 2.5A/250V Slow Blow External Fuse (Beneath A receptacle
PLA-3U 4AI250V Slow Blow External Fuse (Beneath the ¥&Ceptacle
PLA-4U 6.3A/250V Slow Blow External Fuse (Beneath At receptacle
PLA-6U 8A/250V Slow Blow External Fuse (Beneath the i&Ceptacle)
PLA-8U-Master 10A/250V Slow Blow External Fuse (Beneath th@ receptacle
PLA-8U-Slave 6.3A/250V Slow Blow External Fuse (Beneath the receptacle

Table 2.2 — Fuse Replacement Specifications

(4) Replace the fuse in the fuse holder and reafinst
(5) Re-install the cover and connect the AC poveedc

A CAUTION

USE OF ANY FUSE OTHER THAN THE ONE SPECIFIED MAY CA USE DAMAGE TO THE UNIT, POSE A
SEVERE FIRE HAZARD, AND WILL VOID THE WARRANTY.

AC INPUT POWER CONNECTION

A WARNING
JJ

Disconnect AC power from the instrument before reimg the cover. Even with the front panel poweitslwin the

OFF position, live line voltages are exposed whendover is removed and the AC cord is attachedpalRs must be

made by experienced service technicians only.
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NOTE: REMOVING THE TOP COVER OR DISASSEMBLING THE UNIT WLL VOID THE WARRANTY.

/A WARNING

There is a potential shock hazard if the electrémacl chassis and cover are not connected to atried# ground via the
safety ground in the AC input connector. Ensug the electronic load is connected to a ground€doAtlet with the
recommended AC input connector configured for tetlable line voltage.

AC INPUT CONNECTOR AND VOLTAGE SELECTION

A CAUTION

To prevent damage to the electronic load, turrA@ifpower to the unit before changing from one A@unvoltage range
to another. Example 115Vac to 230Vac.

eLOAD series has an auto range selection functibims function allows you to connect to either lowhigh AC input
voltage without making any adjustment to the unit.

AC INPUT CORD
A WARNING

The AC input cord is the disconnect device for ¢kectronic load. The plug must be readily ideabfe to the operator.
The input cord must be no longer than 3 m (9.84) fee

The AC input cord we recommend is specified in €¢hB, “AC Cord Specification”.
If you require a special cord, call our sales reprgative.

TABLE 2.3 AC CORD SPECIFICATION

WIRE SIZE TYPE OF CONDUCTOR RATINGS LENGTH (feet)
DIMENSIONS AWG

16/3 SJT 195 6

18/3 SJT 1065 6
LOAD WIRING

To select wiring for connecting the load to thecaienic load, consider the following factors:

e Insulation rating of the wire

e Current carrying capacity of the wire

* Maximum load wiring length for operation with setises
* Noise and impedance effects of the load lines

CURRENT CARRYING CAPACITY: As a minimum, load wirj must have a current capacity greater than thgubu
current rating of the power supply. This ensuhes the wiring will not be damaged even if the lgmdhorted. Table 2.4
shows the maximum current rating, based on 450 A/fanvarious gauges of wire rate for 2@5operations. Operate at
the maximum current rating results in an approxélyaB0*C temperature rise for a wire operating in free aivhere
load wiring must operate in areas with elevatedianttiemperatures or bundled with other wiring, lasger gauges or
wiring rated for higher temperature.
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TABLE 2.4 CURRENT CARRYING CAPACITY FOR LOAD WIRIN G

WIRE SIZE (AWG) MAXIMUM CURENT (A)
2/0 303
1/0 247
1 192
2 155
4 97
6 61
8 36
10 21
12 16
14 10
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REAR PANEL INLET AND OUTPUT PIPE INSTALLATION (For PLW Rack/Cabinet Only)

Inlet Oullet
|

dﬁ Pressure Drain ﬁl‘_l
Release

For PLW modelgyreater than 4U height, unit will be ship in a cabinet with eepnstalled manifold system. Rear Panel
diagram above illustrates positions of the coolivegerinlet andoutlet pipe as well as thdrain faucet andpressure
releasefaucet Before filling the Load Bank with water, carefullead the following paragraphs for correct flovera
water flow direction, and water pressure.

/A WARNING

Ensure the correct water flow direction and flowers set. Improper settings will extensively affde power module
heat dissipation capability. At all time, do notegd the inlet water flow pressure limits and watpe pressure
specifications in order to prevent leakage or wpige rupture.

Refer to the specification for pipe size, proper wr flow rate and pressure limit for inlet
water.

INLET WATER

Refer to attached drawing of Rear Panel diagranthfemposition of the inlet water pipe located ie tiottom left center
of the cabinet. Properly tighten the pipe with toerect wrench and do not over tighten the pipesicey damage to the
threads.

Note: 150 micron filtration is recommended.

OUTLET WATER

Refer to attached drawing of Rear Panel diagrantHerposition of the outlet water pipe located lie bottom right
corner of the cabinet. Properly tighten the pipthwie correct wrench and do not over tighten tipe pausing damage
to the threads.

WATER PRESSURE

Before applying water to the Load Bank, separatetp-off the drain faucet (clockwise direction) apkssure release
faucet (clockwise direction). Gradually let thetaraflow and check for any leaks in the pipe amédi. If any leaks are
found, relieve the pressure and tighten the pipmeotor immediately with the proper tool.

Note: The load must have water flow in order to work @y and the water pressure must be less than 80 PS
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RECOMMENDED WATER PIPING INSTALLATION FOR PLW SERI ES

INLET
WATER

OUTLET <«

WATER

Water Switck— A Pressure Mete 150 micron filte

N !

»
>

1

Water Switcr— B Flow Metel

FIGURE 2.2 RECOMMENED PIPING AND COOLANT INSTALLATI ON

Important Precautions:

1.

NG A®

9.

PLW height Pipe Size
2U 3/8" NPT
4U 15" NPT
> 4U check model datasheet

It is recommended that the system be check fornedds before operation.

a. Check for water leaks by closing Water Switch — B.

b. Then opening Water Switch — A.

c. Turn the Load’s power ON and check for leaks (tbegr of the PLW must be ON in
order for water flow into the load).

Flow Meter’s inlet and outlet should be equal arager than PLW pipe size.

Install a 150-micron filter at the water inlet.

Water pressure must be less than 80 PSI in ordéndovalve to work properly.

Never allow to flow from outlet to inlet.

Water temperature should be betwe®@ &nd 30C.

Use only non-corrosive type of liquid for coolingtliva neutral pH level of 7.

(We suggest using distilled or de-ionized water)

Water viscosity must be less than 50 CST.

Important Note: Please refer to Appendix B for Heat Sink Tempeea{®. GPM Curve to help determine the
GPM level for your system
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COOLANT WITH ANTI-FREEZE (GLYCOL) PRECAUTIONS

Cooling liquids containing Anti-Freeze (Glycol) Wilecrease the thermal efficiency of the PLW caplin
system by reducing the cooling efficiency and iasieg the viscosity of the coolant. To countethet
lowered heat dissipation, the GPM must be incretsathintain proper cooling of the system (refer to
specific PLW model datasheet for requirement).rdased glycol levels will affect the power handling
capability of the unit, please consult with theaglys manufacture for detail characteristic of sfieglycol
mixture affecting flow rate, pressure drop, pH ealviscosity and etc.
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LOAD WIRING LENGTH FOR OPERATION WITH SENSE LINES

For applications that use remote sensing, you fhimagtthe voltage drop across each source line. rd®@mmend that
you use the larger load wiring or ensure a smaltdtage drop (1V typical max.) along the wire, altigh the remote
sensing will compensate for voltage drops up toaf%yx in each line. Please see the following table:

Max Rated Voltage Max Voltage Drop Compensation
100 vV 1V
200V 2V
300V 3V
400V 4V
500V 5V
600 V 6V
700 V 7V
800 V 8V

TABLE 2.5 VOLTAGE DROP COMPENSATION

NOISE AND IMPEDANCE EFFECTS

To minimize noise pickup or radiation, use shielgad wiring or shortest possible length for soungees. Connect the
shield to the chassis via a rear panel mountingwsciWhere shielding is impossible or impracticitply twisting the
wires together will offer some noise immunity. Wihasing local sense connections, the user musthesdargest
practical wire size to minimize the effects of Idak impedance on the regulation of the load.

LOAD CONNECTIONS

The electronic load is designed with an air-codlivager-cooling system that provides airflow/watkwf through the
heat sink to remove the heat generated by the PBMBSFETSs. To obtain efficient heat exchange ratsvben heat sink
and power MOSFETS, the user needs to follow thilingon outlined below to ensure the heat is reedofrom heat
sink properly to prevent excess heat from accurmgah the power module. Under high power handkpglications or
increased temperature operation, heat dissipagoorhes a key factor in determining the reliabiityhe overall unit.

INPUT TERMINAL

A CAUTION

For the safety of personnel and to prevent eladtsbock due to high voltage, do not come in cantambstruct the
input terminals. Refer to the next page diagramttfe location of the input terminals.

Observe the maximum current handling capabilitthef power cables from DUT to the Load Bank. Pleater to Table
2.4 for higher current rating cables. Observe tlaimum input current and voltage of the termin&ls. not underrate
the cable, excessive current will cause the tentyperao increase and cause melting of the insulatidber of the
terminal and cable insulation sleeves resultinigiut cable shorts.

For the high current applications, large diametewgr cables are necessary to prevent load oscillafi he power cables
should be as short as possible to reduce inductemethe power cable and cause oscillation betvgeemer sources and
the load unit.

INPUT TERMINAL CONNECTOR

A WARNING
3J
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There is a shock hazard at the load when usindeatrenic load with a rated output greater than 40 protect
personnel against contact with hazardous voltages)re that the load, including connections, has/egarts, which
are accessible. Also ensure that the insulatibngaf the source wiring and circuitry is greatiean or equal to the
maximum output voltage of the electronic load.

A CAUTION

When making connections to the bus bars. Ensatestich terminal’s mounting hardware and wiringgagsy are
placed to avoid touching the other terminal andtalgthe electronic load input. Heavy connectiadples must have
some form of strain relief to avoid loosening tlo@gections or bending the bus bars.

LOCAL SENSE CONFIGURATION

When the Electronic Load is strapped for local sensan unavoidable voltage drop is incurred inlte leads and this
adds to the load regulation. Hence, local sensingsually used in applications where the lead lengte relatively short
or load regulation is not critical. Local or remmotsense can be set by accessifdENU->LOAD
CONTROL >REMOTE SENSE - LOCAL and pressing enter button to confirm.

To meet safety requirement, load wire size shoelthbge enough to carry electric current of theseto the Electronic
Load without overheating. Stranded, copper winesracommended. The wires should be large enondimit the
voltage drop to less than 1V per lead. Refer told@.4 for proper wire size selection. Input wigmnections are made
to the"+" and"-" terminals on the rear panel of the Load.

USE THE LARGEST GAUGE,
LOWEST INDUCTANCE AND

SHORTEST LENGTH POSSIBLE
PROGRAMMING
DC Power Suppl ELECTRONIC
LOAD
[ () Nm
| v |
+ | ) ||
+

FIGURE 2.3 LOCAL SENSE CONFIGURATIONS

A WARNING |

To protect personnel against accidental contadt dizardous voltages, ensure that the load, ingudbnnections, have
no live parts, which are accessible. Also engsuaéthe insulation rating of the load wiring anctuitry is greater than or
equal to the maximum input voltage of the elecitdoad.

A WARNING

Never touch the input terminal when your handswat Dry your hands first before operate the unsint.

M470039-01 REV C Page 55



REMOTE SENSE CONFIGURATION

A CAUTION

Turn off the electronic load before making any cections on the rear panel terminal block.

In remote sense operation, the electronic loadesetie input at output terminals of the source.sl@wn in figure 2.3,
the remote sense terminals of the Load are cormhécotéhe output of the source. Remote sensing eosgies for the
voltage drop in applications that require long keadt is useful in any operating mode requiringuaate voltage read
back. Load leads should be bundled or tied togethminimize inductance.

Note: Use the largest gauge size, lowest inductance hodest possible length for the sources line.

PROGRAMMING
ELECTRONIC LOAD

DC Power Suppl

(-) Sense Pin — 2 at External Programming Poft

+

nalinalnaling

(+) Sense Pin — 1 at External Programming Pqrt

FIGURE 2.4 REMOTE SENSE CONFIGURATIONS

PARALLEL CONNECTIONS

The electronic loads can be connected in paralléh¢rease power dissipation and allow currentisgar Numerous

Electronic Loads can be directly paralleled in GGC&M or CP mode, with the proper setup and conéition. Parallel

operation in all operating modes is recommendednwigng the external control port to send in arsyine external

control signal. By utilizing an external contragisal and ensuring all eLOAD are identical in mgodgerating range and
mode; synchronized parallel eLOAD operation camti@eved, providing optimized performance and tesuls a rule

of thumb, parallel Load Bank operation is for catresharing amongst a number of loads, to ease Viee power

restrictions of a single load. In short, paratiperation increases the power handling capabiitynfgh current and high
voltage applications. Each Electronic Load wilisipate the power it has been programmed forwdfElectronic Loads
are connected in parallel, with Load 1 programmnedlf A and Load 2 programmed for 15 A, the totakent drawn

from the source is 25 A. In another scenario,déd 1 is programmed for 0.5 ohm and Load 2 is progned for 0.5

ohm, the total equivalent resistance of the twalpeled Loads is 0.25 ohm. eLOAD (with firmwarersien 2.86 or

later) offers an advance control of parallel ogergtplease refer to Appendix B section 11 for “MasSlave Parallel
Operation” step-by-step procedures and importatsilde
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PROGRAMMING
ELECTRONIC
LOAD

DC Power Supply /E
¢ +

+
)

PROGRAMMING
ELECTRONIC
LOAD

- \E+

FIGURE 2.5 PARALLEL CONFIGURATION

TRIGGER OPERATION

Figure 2.5 depicts the method of triggering thecEtmic Loads. The TRIGOUT signal of the Electmioad is
connected to the Trigger input of the DMM. Addita instruments can be daisy chained to a DMM engdme manner.
Once the preset settings of the instruments hawn lprogrammed, one trigger signal can simultangosst all
instruments to their transient settings.

Note: Trigger Operation is Negative-Edge Triggered

OSCILLOSCOPE : :
Programming Electronic Load

A 4

(Trig-in) Pin — 10 at External Programming Port

(Trig-out) Pin —11 at External Programming Port

XTin XT out L
v s wn — Input +
7Y
L1 L1
A A
() (+)
[ 1
XT out XTin ] ]
DMM
— +

DEVICE UNDER TEST
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FIGURE 2.6 TRIGGER CONFIGURATION

ZERO-VOLT LOADING CONNECTION

The Electronic Load can be connected in series witkage sources that can accommodate the minimpenating
voltage and line voltage drop so the Electronicd.can test the devices at its full current capagdwn to a zero-volt

level.

Important Notes:

1.

2.

3.

The boost power supply used for Zero-Volt Load @fien must handle up to the maximum operating ctiroé
the application.

The power rating of the Load Bank will decreaseebasn the amount of power dissipated at the boosep
supply.

A protective diode rated for the maximum operatingrent of the application will need to be placedoas the
power terminals of the DUT.

A boost power supply with minimal noise specifioatis recommended for zero-volt load operation.

Boost Power Supply

+

PROGRAMNMABLE

ELECTRONIC LOAD

5T

FL .
1
+

puT

:

FIGURE 2.7 ZERO-VOLTS LOADING

M470039-01 REV C Page 58



THREE: LOCAL OPERATION

INTRODUCTION

The programmable electronic load provides powedohtrol capabilities, which consist of four opengtimodes
CVICC/CR/CP. To complement and enhance theseréstan internal transient generator is provideditoulate
dynamic operations. The Transient operation pewithree programmable features, Transient frequdmapnsient duty
cycle, and Transient slew rate. These featuresigedhe user with precise and efficient controthe powerful eLOAD
to handle the most diverse array of testing aptitina.

The programmable electronic load provides additifunactions and capabilities, such as 256 poinp gi@grammable in
four user defined profiles, Cross Mode and CrossgeaDperation and Short Operation. For battetyngswe provide
the “C” operand to help user in testing batteryapagters without troublesome calculations.

The wide range of operating modes, accurate spatins, and advanced features provide the eléctioad with
increased flexibility to work with different typesf DUT and power source. Protection features sagcProgrammable
OVP, OCP, OPP, redundant OTP and hardware OP BRartese provided to protect the electronic loademdifferent
load conditions. Please refer to the specificatiancheck the maximum input current, voltage, pomer range in order
to safely test and obtain the best results.

Note: Protection Mode will shut off the Load Bank infuiease take the necessary precaution.

VOLTAGE AND CURRENT METERING INFORMATION

The programmable electronic load uses a DAC witjuaranteed 14-bit resolution in the metering sysaeich is active
once the unit is turn on. With sophisticated canticcuits, the load can measure full-scale inpoitages and currents
with Auto-Scaling capability. For example, whemvlgoltages levels are applied, the display's decpoat will move
to accurately display the lower value. The samiue for the larger input values, the decimal wilbve to accurately
display the higher value. Refer to the Specifigaifr more programming and read back information.

OPERATING STATUS INFORMATION

All operating status information will be displayethen they become active. For example, when the -Over
voltage is tripped, the LCD module will display OVP

SYMBOL TYPE DESCRI PTI ONS

UNR WARNI NG unr egul at ed

ovP ALARM over voltage protection

UVP ALARM under vol tage protection
CCP ALARM over current protection
UCP ALARM under current protection
OPP ALARM over power protection

UPP ALARM under power protection

orp ALARM over tenperature protection
urTt WARNI NG under tenperature protection
osC ALARM oscillation

LV WARNI NG | ow vol t age

ov ALARM over voltage

oC ALARM over current

oP ALARM over power

RCP ALARM reverse current protection
RSF ALARM renote sense fault

UVL WARNI NG under vol tage | ockout
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| NT ALARM i nterl ock

/A WARNING

Do not deliberately try to trip the OVP circuit evhen performing battery-testing applications. Wl@nOver-voltage
condition occurs, the electronic load will try timls more current in order to drop the input voltasggirce. In other
words, the input source is supplying more powenttiee electronic load is capable of handling. Byng to trip the
Over-voltage circuit, you may severely damage llo¢hinput source and the load.

LOCAL AND GPIB OPERATION INFORMATION

When the programmable electronic load is first ¢éakron, the LCD will display LCL for local communtaan (via
keypad). When the electronic load is communicatirgGPIB, USB, Ethernet or RS-232 remote contra@ragion, the
LCD module will display GPIB/ETHER/RS-232/USB tdanm the user that the keypad is disabled anddhé Is being
controlled remotely. Pressing the LOCAL key wilamge status from remote access to local operation.

MODE MENU OPERATION AND RANGE SETTING

The eLOAD provides a wide range of input operatimgdes CV/CC/CR/CP and range operation (Manual Lcanihél

Middle/Manual High/Automatic). The user is capabfeactivating any mode during the operation of timét; however,

careful attention needs to be adhered to priomterang the programming values for each operatimglenand correct
range.

A WARNING

The Mode HOT Keys play an important role in swithioperating mode (CV, CC, CR, and CP) and the g@an
selection key allows easy range switching from naduail ranges) to auto. By switching to other mslange, the input
will shut off. A cross mode and cross range feataroffered on the eLOAD that will keep the input when switching
between different modes and ranges. An importastgution is to make sure the proper settings tlieed for the
designated range. For example, if a PLA800-120-450AD is operating in CCH mode at 100A, and thededs
crossed over to CPL, the input will shut off andpllay “OC”. The reason for the protection shutdawmue to the
maximum current in CPL is 15A, and 100A in thatgaris too high. To prevent from protection shutdowoé the
eLOAD, ensure proper voltage and current settirgerk using the cross mode and cross range feature.

TO SELECT THE MANUAL MODE AND RANGE, SIMPLY FOLLOW THE PROCEDURE:

1. Press the Range key, and use the encoder to beteeten manual low, manual middle, manual high or
automatic. Select manual low and press enter.

2. Select the desired mode by pressing the correspgrmit key. Press the CC hot key.

3. Now the operating range is CC mode in low range.

TO SELECT THE AUTOMATIC MODE AND RANGE, SIMPLY FOLL OW THE PROCEDURE:
Example: If 300A is maximum current = high range, hen 30A = low range.

1. Press the Range key, and use the encoder to beta@en manual low, manual middle, manual high or
automatic. Select automatic and press enter.

2. Select the desired mode by pressing the correspgrmit key. Press the CC hot key.
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3. Now the operating range is CC mode in automatigean
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MAIN LEVEL LOCAL OPERATION

There are three levels of operations: MAIN leveRANSIENT level and TRIGGERED level. The MAIN levaberation
and its associated set of values are for staticatipa. TRANSIENT and TRIGGERED operations arevfarious types
of dynamic applications.

The main level programming values for the foureliéint operating modes are entered in the same maheelifference
is the unit of measurement for each operating méde.example CV mode is in V (Voltage) unit, CC read in A
(Amps) unit, CR mode is i@ (Ohm) unit and CP mode is in W (Watts) unit.

The CV, CC, CP and CR modes have more than onatipgirange. The low ranges provide better regoiur low
settings. Each mode’s range is selected by prefist"tRANGE” key. See example below.

Example 1.

1. Press the “CC” Hot Key. Select the programmiaigge by pressing “Range,” and turn the encodehéodesired
range (set to low range). Let's assume main Ipv@jramming value indicates 10 amps, in the lovgeadry to set
the programming value to 15.0 Amps.

2. Press and hold the encoder and wait for a nioaldey entry for a new value. On the second tihthe LCD module
the following format will be displayed: CURR_©D00A

3. Enter the following numerical key sequence “b”, “.” and “0” or another current value belowdimax rated current.
4. If the number that was entered is not corrben tpress the “CLEAR” key to erase the wrong eatny repeat step 3.
5. Press the “ENTER” key to complete the entry apen.

6. If the entered value is over the maximum raththe current range, then the eLOAD LCD will degp“Overflow”,

and allow the user to enter another value. Eithange the entered value to a number that is witiércurrent range
or select the correct range by pressing the RANGEAds indicated in step 1.

Example 2.

1. Assume that the eLOAD is in the CP mode anchnterel programming value indicates 40 Watts. Taysét the
programming value up to 50.0 Watts.

2. Press the “CP” Hot Key. Select the programnrigmigge by pressing “Range,” and turn the encodéheodesired
range (set to low range). Press and hold the emcand wait for a numerical key entry for a newueal On the
second line of the LCD module the following formall be displayed: POWER =W

3. Enter the following numerical key sequence “®”, “.” and “0".

4. If the number that was entered is not cortéety press the “CLEAR” key to erase the wrong eatry repeat step 3.

5. Press the “ENTER” key to complete the entrgragion.

6. If the entered value is over the maximum ratifighe power range, then the eLOAD LCD will dispf®verflow”,
and allow the user to enter another value. Eithange the entered value to a number that is witiércurrent range

or select the correct range by pressing the RANGEAds indicated in step 1.

After the entry steps have been completed, themaim level programming values will immediately lpeeiffect and the
eLOAD will return to the metering mode.
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ENCODER OPERATION

BUTTON or ENCODER
SETTING ACTION FUNCTION
Main Level Setting Press & Hold Change Input Value
Screen in Main Value Tap Change Decimal Position

Edit Mode

Rotate Left

Decrement Value

Rotate Right

Increment Value

Main Level Setting

Press & Hold

Modify/Enter Value

Screen With Input On

Tap

Modify/Enter Value

Rotate Left

Decrement Value (real-time)

Rotate Right

Increment Value (real-time)

Press & Hold

Change Input Value

Tap

Change Decimal Position

PEAK Hot Key Pressed

Rotate Left

Decrement Value

Rotate Right

Increment Value

DUTY Hot Key Pressed

Press & Hold

Modify/Enter Value

Tap

Change Decimal Position

Rotate Left

Decrement Value

Rotate Right

Increment Value

SLEW Hot Key Pressed

Press & Hold

Make Selection/Modify/Enter Value

Tap

Change Decimal Position

Rotate Left

Scroll Through Selection/Increment
Value

Rotate Right

Scroll Through Selection/Decrement
Value

MENU Button Pressed

Press & Hold

Select Menu Option

Tap

Exit to Previous Menu

Rotate Left

Scroll Through Selection

Rotate Right

Scroll Through Selection

RANGE Button

Press & Hold

Select Mode & Range Type

Pressed

Tap

Select Mode & Range Type

Rotate Left

Scroll Through Selection

Rotate Right

Scroll Through Selection

STEP Button Pressed

Press & Hold

Make Selection/Modify/Enter Value

Tap

Change Decimal Position

Rotate Left

Scroll Through Selection/Increment
Value

Rotate Right

Scroll Through Selection/Decrement
Value
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MENU FUNCTION

The MENU function allows the user to set the défarsystem configurations such as GPIB, Steppiray/Min setting,
Protection, and Calibration. The vast array otuess and configurations allow the eLOAD to accordate different
situations or testing configurations. The Localfiddunction is the start of the tree structure,clihénables the user to

branch.

PressMENU key.
* (UseUD to select the next menu setting then press ENT&Rd& enter the selected menu).
* (UseCLEAR key to back space or to correct the wrong value).

(A: LOAD CONTROL OU B: PROFILE OU C: DISPLAY QU D: SYSTEM OO
E: AUTHENTICATE)

A: Load Control Menu - press ENTER key:
*Turn the encodetdU to select the next menu setting then press ENT&Rd enter the selected menu.
* (Use CLEAR key to back space or to correct the wrong value).

1: STEP PARAMOU 2: MEASURE SENSEJU 3: PORT 00U 4: EXT. CONTROLUOU 5: SHORT
CONTROLUOU 6: CROSS MODEJD 7: CROSS RANGEJU 8: TRIGGEROU 9: PROTECTIONJOUD
10: MAX/MIN LIMIT GO 11: CAL PARAM. OV 12: OSCILLATEOD 13: BOOT INPUT

1. STEP PARAM.------- press ENTER key, ueBL to select number of Step COUNT then press ENTER» (
infinite)

2. MEASURE SENSE--press ENTER key, usé to select LOCAL / REMOTE sense then press ENTER.

3. PORTOQ -------mmmmmmm- press ENTER key, usgD to enables or disables digit port the press ENTER.

4. EXT. CONTROL-----press ENTER key, us&D to select ON / OFF then press ENTER.

5. SHORT CONTROL--press ENTER key, usg) to select ON / OFF then press ENTER.

6. CROSS MODE------- press ENTER key, usé) to select INPUT OFF / INPUT REMAIN then press ENR.E

7. CROSS RANGE----- press ENTER key, us& to select INPUT OFF / INPUT REMAIN then press ENRLE

8. TRIGGER------------- press ENTER key, uskU to select Source (Held, BUS, EXTERNAL, ETHERNET) /

DELAY (in milli-second), then press ENTER.

9. PROTECTION-------- press ENTER key,

QU 5: OP PROTECTIONDUD 6: UP PROTECTIONJD 7: V-ON CONTROL

1: OV PROTECTIONJOUD 2: UV PROTECTIONJOU 3: OC PROTECTIONJD 4: UC PROTECTION

1. OV PROTECTION-------------- press ENTER key, irtphe STATE/LIMIT/DELAY then press ENTER.
2. UV PROTECTION------=--=---- press ENTER key, inthe STATE/LIMIT/DELAY then press ENTER.
3. OC PROTECTION-------------- press ENTER key, itipne STATE/LIMIT/DELAY then press ENTER.
4. UC PROTECTION------=-=-=--- press ENTER key, inghe STATE/LIMIT/DELAY then press ENTER.
5. OP PROTECTION-------------- press ENTER key, imploe STATE/LIMIT/DELAY then press ENTER.
6. UP PROTECTION-------------- press ENTER key, itijthe STATE/LIMIT/DELAY then press ENTER.
7. V-ON CONTROL-------------- press ENTER key, inptite STATE/V-ON THRESHOLD then press ENTER.

10. MAX/MIN LIMIT---press ENTER key,

MAX RESISTOROU 6: MIN RESISTORJOU 7: MAX POWERUU 8: MIN POWER

1: MAX VOLTAGE OO 2: MIN VOLTAGE OU 3: MAX CURRENTOU 4: MIN CURRENTOUD  5:
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1. MAXVOLTAGE-------- press ENTER key, input the maxirm voltage then press ENTER

2. MIN VOLTAGE --------- press ENTER key, input the nimum voltage then press ENTER.
3. MAX CURRENT-------- press ENTER key, input the maxim current then press ENTER.

4. MIN CURREN----------- press ENTER key, input the rimmum current then press ENTER.

5. MAX RESISTANCE----press ENTER key, input the maximuesistance then press ENTER
6. MIN RESISTANCE-----press ENTER key, input the minim resistance then press ENTER
7. MAX POWER----------- press ENTER key, input the nimxm power then press ENTER

8. MIN POWER------------ press ENTER key, input thenithnum power then press ENTER

11. CAL. PARAM.-----press ENTER key, input the MEASURBW/ MEASURE HIGH / TRAN. OFFSET, then
press ENTER.

1: LOW MEAS POINTOU 2: HIGH MEAS POINTOU 3: TRANS OFFSET

1: LOW MEASURE POINT--press ENTER key, set the lm@asure count value then press ENTER.
2: HIGH MEASURE POINT-press ENTER key, set kiigh measure count value then press ENTER.
3: TRANSIENT OFFSET---- press ENTER key, $wt transient offset count then press ENTER.

12. OSCILLATE------- press ENTER key, select the OSC.NCXROL/ OSC. DELAY, then press ENTER.
13. BOOT INPUT-------- press ENTER key, ustU to select ON / OFF then press ENTER.

B: Profile Menu - press ENTER key:
*Use JQU to select the next menu setting then press ENTBRdkenter the selected menu.
* (Use CLEAR key to back space or to correct the wrong value).

1: RECALLOU 2: SAVEOOU 3: RESET

1. RECALL---------- press ENTER key, uséU to select the profile 0/1/2/3 then press ENTERetall.
2. SAVE---------- press ENTER key, usaO to select the profile 0/1/2/3 then press ENTERawe.
3. RESET--------- press ENTER key, then press ENTER&et.

C: Display Menu - press ENTER key:
*Use QU to select the next menu setting then press ENTBRdkenter the selected menu.
* (Use CLEAR key to back space or to correct the wrong value).

1: Meter ModeJU 2: ‘C’ Value

1. METER MODE---press ENTER key, usg) to select display mode (V+l, V+P, V+C, V+R, I+, I+R,
R+P, R+C, P+C, V+T, I+T, R+T, P+T, C+T) then pre$¢TER.
2. 'C’ Value------ press ENTER key, then input tBevalue in Ampere.

D: System Menu - press ENTER key:
*Use QU to select the next menu setting then press ENTBRdkenter the selected menu.
* (Use CLEAR key to back space or to correct the wrong value).

1: GPIB ADDRESSJU 2: RS-232 SPEEU 3: SYNTAX MODEJU 4: EOS CODEJD 5: BUZZER
QU 6: PANEL LOCKOU 7: ETHERNET

1. GPIB ADDRESS--press ENTER key, us® to set the GPIB address (0 — 31 ) then press ENTE
2. RS-232 SPEED----press ENTER key, U8o to set the BAUD RATE ( 2400 — 115200 ) then peSS ER.
3. SYNTAX MODE--press ENTER key, us20 select the syntax mode (PEL or PLW/PLA) then pENIER
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4. EOS CODE---------- press ENTER key, ud& to set end of interface code then press ENTER.
5. BUZZER----------- press ENTER key, usBU to select ON / OFF then press ENTER.

6. PANEL LOCK

7.

ETHERNET------- press ENTER key, usBD to select ADRESS/NETMASK/GATEWAY; press ENTER.

E: Authenticate Menu - press ENTER key:
*Use QU to select the next menu setting then press ENTBRdenter the selected menu.
* (Use CLEAR key to back space or to correct the wrong value).

1: SERIAL NO.OU 2: INTERFACEOD 3: CODE

1. SERIAL NO:z------ press ENTER key. Serial NO. should stgith 000B87XXXXXX.
2. INTERFACE----- press ENTER key. GPIB/ETHER/USB should be displzsoading to customer’s order.
3. CODE------------- press ENTER key, Input the code from AMETEK, theess ENTER.

LOAD CONTROL MENU

STEP PARAMETERS

Selects the number of Step Count (0 ~ 65535 &itylirmand the different Step Modes (STEP, STEP AU&fJ STEP
ONCE)

MEASURE SENSE

This feature allows selection of local sense oratensense of voltage. Remote sense allows voltage measured at a
different sense point than the bus bars to prelegge voltage drops over lengthy wires. If thetagé reading between
the remote sense and bus bar differ by greateralsast threshold, Remote Sense Fault (RSF) wathéni and shutdown
the input.

Note: The eLOAD’s voltage measuring points (positive aegative) can be configured to two locations. @rfeom the
power input terminals called Local; the other it the remote sense terminal block in the rear paakked Remote
(Remote option is only available in certain modelE)e purpose of the Remote sense is for more atecwoltage
measurement when longer cables are used (largag®ldrop caused by long cables).

MEAS. BUFFER STABLE READ BACK
For AC coupled DC input signals, the read back mmigy display an unstable reading. Do not be adrrthe read back

reading update rate can be slowed down for a ntaldesreading. Only 8 or 16 meas. buffer settmgliggested to be
selected, to ensure the correct measurements dageapproperly.

PORT O

A general purpose output port that generates adorhpatible signal; active high (5V) when port isaond inactive low
(OV) when port is turned off. The PORT 0 featua@ de used to control external devices such as E€@®tactor or a
relay. To enable PORT 0, simply follow LOAD CONTR® PORT 0> ON.

EXTERNAL CONTROL

Basic Functionality:

The external control function allows the eLOAD’sxmmaum range (L/M/H) voltage, current, power andstmce to be
scaled from 0 to 10 Volts. The external voltaggmal will control the eLOAD to operate at the cepending
current/voltage/resistance/power. Please seabbe Ibelow for further details.
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Note: AMETEK specifications guarantee a 0 ~ 10 V ExteRralgramming Voltage. If an application requires a
positive and negative voltage swing§V the External Programming port can support ud@Vac > EXt Vac > -1
VAC--

EXT_CTRL Voltage | Current Range |Range Current Rating Main Curent Value
ov L 6A 0A
5V L 6 A 3A
oV L 6 A 6A
ov M 30A 0A
5V M 30A 15A
oV M 30A 30A
ov H 60 A 0A
5V H 60 A 30A
oV H 60 A 60 A

Setup Diagram

® +INPUT  EXTPRG ,
[+] EXT GND} - -~
+S
O
E' eLOAD
-S
E | Current JINPUT
Shun
10V > AC Signal>-1V
O )
< < Function [ ___
< < Generator 1t AC+DC

FIGURE 3.2 EXTERNAL PROGRAMMING SETUP

SHORT CONTROL
Enables/Disables Short Control.

CROSS MODE
Toggles between Input Off/Input Remain. Input ramwill allow input to remain on when switching mesl

CROSS RANGE
Toggles between Input Off/Input Remain. Input remwill allow input to remain on when switching 1ges.

TRIGGER SOURCE
Select the trigger source for transient operatiBlease refer to the following table for differémgger sources and the

available triggering methods
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TRIGGER
SOURCE TRIGGER INPUT
EXT _TRG_IN *TRG Ethernet | TRIG:IMM Front
Command Command Panel
EXTERNAL 0] X X 0 0]
BUS X O X O (0]
ETHERNET X X @) X X
HOLD X X X O 0]

TABLE 3.1 TRIGGER INPUT SOURCE

Important Notes:
1. X = Non-functional & O = Functional
2. EXT_TRG_IN & ETHERNET triggers input through thespective interface connections
3. *TRG and TRIG:IMM are SCPI commands

PROTECTION

OV PROTECTION UC PROTECTION
OV DELAY UC DELAY

UV PROTECTION OP PROTECTION
UV DELAY OP DELAY

OC PROTECTION UP PROTECTION
OC DELAY UP DELAY

AMREL eLOAD provides programmable OVP/OCP/OPP andPUWJCP/UPP over-limit and under-limit protection
capabilities. The user can program all of the grtidn values and delay times. Protection willdotivated once the
protection mode has been tripped and then shut dbeneLOAD input. The protection delay setting ides a
programmed delay time to accommodate short duratioges without inadvertently shutting the input of

Protection Sub-Menu Navigation: Press the "Menu/Local" key then turn & encoder to select the PROTECTION
function then the "ENTER" key. Turn th&D encoder to select the appropriate protection ayd@inction by pressing
the "ENTER key to display the current value. Priss "ENTER" key to edit or enter the new value thpeass the
“ENTER” key to confirm entry. Press the “CLEAR” ko exit from the PROTECTION MODE sub-menu.

V-ON (Under Voltage Lockout): To prevent the eLOAD from operating under unstafgeditions such as voltages
below the minimum operating voltage, the V-On Pettm feature can be utilized. The V-On protectiaili force the
input to remain off until the V-On voltage thresthdaé exceeded, the purpose is to ensure suffie@tdge is delivered to
the eLOAD for normal operation. When operating emsitrict turn-on sequences, such as sending pelaer power
supply into an eLOAD with the input already turned, current overshoot, bounce or ringing may occéfs a
recommendation for improved performance withoutnhgfirdg the turn-on sequence, the V-On thresholdbeaimcreased
to a voltage closer to the application’s operatogfage and the V-On detection mode changed to ti@oaus”. By
making the necessary adjustments, both the DUTe@AD can operate under stable conditions to aws&hular
results. To achieve best results, the V-On Volstgruld be set to a level higher than the stahbilizioltage of the power
supply or DUT, and higher than the eLOAD’s minimoperating voltage. Please refer to “Protectiontiied in section
one for a detailed explanation of the different ¥-@odes.

Fault Signal: Each time a protection fault triggers, the Fauit pecomes active TTL high. When this occurs, the
appropriate bits in the status register are setthadfault signal is latched. The status bits wélinain set until the
electronic load is reset via the GPIB or RS232 (FR®mmand) or at the front panel (CLEAR key). Toadition that
caused the protection feature to trip must be cteceor the load will turn off again.
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Note: Because the protection is done through software résponse time for the delay trip time must bdcat least
50ms for each protection feature. Otherwise ttaallmay not reset correctly if the trip delay tiregao short.

MAX/MIN SETTING FUNCTION

To change the values, press the "Menu/Local" kespiEnter, then use thdD keys to select the Max/Min Limit
function then the "ENTER" key. Us&D keys to select the appropriate Min/Max settingpbgssing the "ENTER key.
The LCD will display the current value, press tlEENTER" key to enter a new value and press the “ERTEey to
confirm entry. Press “CLEAR” key to escape the Méix/ Setting MODE.

The following are special eLOAD MAX/MIN settings ah can be programmed to prevent erroneous valug &t
specific applications or special power sources @hatsensitive to inappropriate operating values.

MAX VOLTAGE - Max V

MIN VOLTAGE - 0.000V

MAX CURRENT - Max A

MIN CURRENT - 0.0000 A
MAX RESISTANCE - Max OHM
MIN RESISTANCE - 0.00 OHM
MAX POWER - Max W

MIN POWER - 0.00 W

CALIBRATION PARAMETERS
Please refer to “SECTION 5. CALIBRATION".

OSCILLATE

This function selects between DISABLE/OSC3/0SC2/0Befault System Bandwidth Settings. OSC3 & OS@geha
slower transient time range and slower bandwidtth @$C1 & Default have a faster transient time raage wider
bandwidth.

OSC DETECTION DISABLE AND DELAY FEATURES

For applications that utilize non-pure DC outputveo to the eLOAD input, the OSC detection can kmallied by
selecting the “DISABLE” menu choice. The OSC Pctittn Delay can be increased to 10 seconds foricgtjans that
require a buffer to avoid false protection triggBtease refer to the menu tree for detailed selectigprocedures

BOOT INPUT
Boot Input allows the input to be automaticallyrted on once the unit is powered on. By defaulgtBoput is
deactivated.

LOAD PROFILE MENU

The profile menu allows 4 different profiles (0-t8)save all current load configurations. As adagtdefault, profile O
& 3 are our factory default profile and profileslaur syntax profile.

DISPLAY MENU

Display Mode: V + | (Voltage + Current) V + C (Valje + “C” operand)
V + P (Voltage + Power) V + R (Voltage + Resist@nc
| + C (Current + “C” operand) | + P (Current + Reny
P + C (Power +“C” operand) | + R (Current + Remise)
R + P (Resistance + Power) R + C (Resistance’”of@rand)
V + T (Voltage + Temperature) I + T (Current Hiigerature)
R + T (Resistance + Temperature) P + T (Powermpegature)

C + T (“C” operand + Temperature)

M470039-01 REV C Page 69



The LCD display module of the eLOAD can be confaglito the different measuring combinations.

Press the "Menu/Local" key. Turn the encoddp to select the Display, and then press the "ENTER)' and turn the
encoderCOU to select the desired function. Press the “ENTERY to confirm the selection. Press “CLEAR” key to
escape the Display Mode.

C OPERAND FOR BATTERY TESTING
“C” Value: 1.0000A

The eLOAD provides the “C” operand. This is espigiaseful for battery testing applications thaeU€” as the battery
capacity unit. The user can avoid troublesomeutations by monitoring and testing the battery clise After the user
changes the display combination to V + C, all cotrrealues entered and/or measured will be in “Gbmatically. The
Current value will be scaled according to its valu€ units, for example if a “C” value of 10 A éntered, a main value
setting of 20 A will be represented as 2 C.

Press the "Menu/Local" key, select display mode thed press ENTER. Turn the encod®b to select the "C" value.
Press the "ENTER" key, input the desired value,thed press "ENTER". Then Press “CLEAR” to exd tit” operand
mode.

SYSTEM FUNCTIONS MENU

To enter a value for a particular function, plefi®w the correct key sequence indicated undeiSygtem Menu above.
Press the "Menu/Local" to enter the main menu thea turn the encoded keys to select the System Menu. Then
press the “ENTER” and turn the encodé® to further select the next level of commands. sPrihe Enter key to
confirm the selection.

You can press the "Clear” key repeatedly or thecdlbkey at any time to exit the function or moésgél.

GPIB FUNCTION
The eLOAD provides the GPIB/SCPI interface contiagbability. The following are user configurablel8®ptions:

PRIMARY ADDR: 0- 31
Primary address for GPIB interface has a range fdm31.

Press the "Menu/Local" key then turn the encad@&r to select the System function, and select GPIBréskithen press
the "ENTER" key. Turn the encodefO to select the PRIMARY ADDR function by pressingem turn the encoder
OV to increase or decrease the GPIB address, then fire “ENTER” key to confirm the value. The numbisplayed
with the "«" annunciated behind it is the currently selectdlB>address. Press the “CLEAR” to escape the Pyimar
ADDR mode. eLOAD needs to be restart in order tochyonize the change.

RS-232 FUNCTION
The eLOAD provides an RS-232 interface for rematetiol. To save setup time for the RS-232 intexfaonfiguration,
the eLOAD has default settings for parity check déta length, and stop bit.

Default settings:
Data Length: 8 bits Rafitheck bit: No Parity Stop Bitbit
Handshake: Xon/Xoff BAUD RATE: 2400/4800//9600208/38400/57600/115200

The eLOAD only provide seven-baud rate settingsRi8F232 communication. Press the "Menu/Local" keg ase the
encoderQU to select the System function (press enter), thenthe encoded to select the RS-232 function then
press the "ENTER" key twice to select BAUD RATE dtion. Use the encodebD to select between 2400 and 115200
then press the "ENTER key to confirm selectionesBr*CLEAR” key to escape the BAUD RATE MODE.

SYNTAX MODE
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The Syntax Mode function allows a selection betwB&il and PLA/PLW command sets. Please refer toL“RE
PLW/PLA COMMAND COMPATIBILITY APPENDIX" for furtherinformation.

EOS CODE

EOS CODE: NULL only
CR only
LF only
CR + LF

In the GPIB communication, the users can definedifferent End of Interface (EOS) code for each ehthe data or
command.

Press the "Menu/Local" key then use the encadér to select the System function then the "ENTER".Keyrn the
encoderJU to select the EOS function then use the encaderto scroll and select the desired EOS code metPiats
the “ENTER” key to confirm the selection. Press EAR” key to escape the EOS CODE.

BUZZER

Toggles the system sounds on and off.

PANEL LOCK
This function allows the user to lock the front pawith a 6 digit numerical password. The factdefault password is:
555555.

ETHERNET FUNCTION

The eLOAD provides an Ethernet programming intexfakdl SCPI commands are also available througle it
interface. Obtaining Network Information to conntfet eLOAD to the network, you only need a netweakle with RJ-
45 connector. No transceiver is necessary. Howgeerneed to obtain the following information frahe eLOAD and
your network administrator:

1. eLOAD Ethernet MAC Address:
It's a twelve digits string that unequally idengidi the eLOAD unit. It can be obtained from the oarioard.
2. Network information:

1) DHCP server enabled? Yes or no.

2) eLOAD IP address: .

3) Gateway IP address: __
4) Subnet mask: .

Setting the eLOAD Ethernet Parameters

You need to set the eLOAD Ethernet IP address fitst eLOAD IP address uniquely identifies the loadther
devices on the network, and is required for the £D@o communicate over the network.

1. Ethernet Network settings: DHCP supported. The psepf a DHCP (Dynamic Host Configuration Protocol)
server is to issue an IP address to a network eéliat requests an address.

2. The IP address enables the device to communic#tetid network. This is similar to personal compiielg &
Play concept.

The following procedure presumes that your eLOAB thee Ethernet option and you have connected tRAELto
your network.
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If your network supports DHCP server, do the followng:

1) Power on the eLOAD

2) Pressthe LOCAL key on the front panel, and ratateencodetd O to scroll to the “SYSTEM” menu option.
3) Press ENTER to select.

4) Choose “ETHERNET” and Press ENTER to select option.

5) Select “ADDRESS” and press ENTER to select option.

6) Enter the IP address as “0.0.0.0” if it is not pnelss ENTER.

7) Choose “NETMASK?” by rotating the encodéerO to scroll and press ENTER to select option.

8) Enter the value as “0.0.0.0” if it is not and pr&$$TER to set value.

9) Choose “GATEWAY” by rotating the encod€rL to scroll and press ENTER to select.

10) Enter the default gateway IP address as “0.0.0i07d not and press ENTER to set desired address.

To Exit, press LOCAL to go back to the start-upeser

Note: Because the DHCP server assigns a dynamic IP addtbe value of the eLOAD IP address maybe differe
each time you power on the eLOAD. However, if poenid to remotely control the eLOAD, a static IRlsebs is
more convenient, as the eLOAD IP address doeshawtge, making it easier for remote devices to acties

eLOAD

If your network does not support DHCP server you must enter the Ethernet settings manuallgkwviiou obtained
from your network administrator.

Note: The following procedure presumes that your eLOAB the Ethernet option and you have connected the
eLOAD to your network.

If your network does not support DHCP server, doftilowing:

1) Power on the eLOAD

2) Press the LOCAL key on the front panel, and ratiaéeencodetdU to scroll to the “SYSTEM” menu option.
3) Press ENTER to select.

4) Choose “ETHERNET” and Press ENTER to select option.

5) Select “ADDRESS” and press ENTER to select option.

6) Enter the IP address obtained from your networkiaistnator and press ENTER.

7) Choose “NETMASK” by rotating the encoderL to scroll and press ENTER to select option.

8) Enter the value obtained from your network admiatstr and press ENTER.

9) Choose “GATEWAY” by rotating the encode€U to scroll and press ENTER to select.
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10) Enter the default gateway IP address obtained fraumn network administrator and press ENTER

To Exit, press LOCAL to go back to the start-upeser

The Ethernet Port Number is 3000.

Please contact AMETEK Programmable Power Techi@opbort for any additional Ethernet Set-up
Question.

USB FUNCTION

The eLOAD also provides a USB remote interfacedionect to your computer. You need to install USiBedt
included in a CD-ROM shipped with your eLOAD .

After your USB driver is installed, the USB portdgnverted to a virtual COM port. Refer to the “Mginstalled

USB Driver using Hyper Terminal (Windows XP/2000y/98ection for detailed procedures on how to vetiify
USB driver.

Windows XP USB Driver Installation Procedures

Note: You must have administrative privileges to ifdted USB driver
1) Connect eLOAD Unit using USB cable
2) Click on found new hardware bubble (bottom rightdhaorner of screen)

3) Found New Hardware Wizard installation window vgdp up
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Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helpz vou install saftware for:

JSE Serial Port

{ .'\JI If your hardware came with an installabion CD

«.:,;:‘J or floppy dizk, inzert it now.

What do you want the wizard to do?

() Install the software automatically [Fecommended)
(%) Instal fram a list or specific lacation [Advanced)

Click Mext to continue.

[ M et > ][ Cancel

4) Select the “install from a list or specific locatifAdvanced]” radio button and click next to conte

5) Select the “Search for the best driver in thesations.” Radio (default) and check only the “skarc
removable media [floppy, CD-ROM...]” checkbox.

Found New Hardware Wizard

Please choose your search and installation options.

(%) Search for the bast driver in these locations.

Usze the check boxes below to limit ar expand the default zearch, which includes local
paths and removable media. The best driver found will be installed.

Search removable media [floppy, CO-ROM. )

[ Include this lacation in the search:

() Don't search. | will chooze the driver to install.

Chooze thiz option to select the device driver from a list, “Windows does not quarantee that
the driver pou choose will be the best match for your hardware,

¢ Back ” Mewxt » ] [ Cancel
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6) Click next

7) The Wizard will search for the needed drivers

Found Mew Hardware Wizard

Pleasze wait while the wizard searches. ..

@ LISE Serial Port

Cancel

8) After the driver has been found, the wizard wilay the “completing the Found New Hardware

Wizard” screen

1
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Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:

(3 IJSE Senal Port

Click Finizh to cloge the wizard.

9) Click finish to complete USB driver installation
10) A pop-up balloon will notify you that the USB Sdri2evice is ready for use
Windows 2000 USB Driver Installation Procedures

1) Connect eLOAD using USB cable

Found Mew Hardware

ISE <-> Sernal

2) A new hardware will be detected
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YWelcome to the Found New
Hardware Wizard

Thiz wizard helps pou install a device driver for a
hardware device.

To continue, click Mest.

¢ Back

Cancel |

3) The “Found New Hardware Wizard” screen will appear

4) Click Next to continue

Found Mew Hardware Wizard

Install Hardware Device Dnvers

A device diver iz a software program that enables a hardware device to work, with
an operating system.

Thiz wizard will complete the inztallation for this device:

@ USE <-» Senial

A device diver iz a software program that makes a hardware device work. Windows
needs driver files for vour new device. Ta locate driver files and complete the
inztallation click Mext.

What do pou want the wizard to do’?

¥ S aarch for a sutable driver for my device [recommended}

" Display a list of the known divers for this device so that | can choose a specific
driseer

< Back I Hewut » I Cancel

5) Select the “Search for suitable driver for my devirecommended)” to search for the appropriatesdriv

6) Click Next to continue
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Locate Driver Files
YWhere do you want Windows to search for driver files?

Search for driver files for the following hardware device:

@ USE <-> Seral

The wizard zearches for suitable drivers in itz driver database on pour computer and in
any of the following optional zearch locations that you zpecify.

To start the search, click Mest. If you are zearching on a floppy dizk or CO-ROKM diive,
inzert the flappy disk or CO before clicking Mest.

O ptional search locations:
™ Floppy disk drives
[~ CD-ROM dives
v Speciy a location
[T Microsoft Windows Update

< Back I st = Cancel

7) The driver files are located in the pre-packaged CD

8) Check the “Specify a location” check box and cliéxt to continue

Found Mew Hardware Wizard

Ed
Inzert the manufacturer's inztallation disk into the drive
@ zelected, and then click OF.

Copy manufacturer's files from:

VP driver 210 rtifie Browse. . |

9) Select the drive corresponding to your CD-ROM, kwdite the folder name “FT245VCP driver 2104
XP certified”

10) Click OK to continue
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Driver Files Search Results
The wizard haz finizhed searching for driver Fles far pour hardware device.

The wizard found a driver for the fallowing desvice:

@ LUSE <-» Serial

Windows found a driver for thiz device. To ingtall the driver Windows found, click Mext.

@ o245 vop diver 2104 xp certified\ftdibusz. inf

Cancel |

11) The correct driver has been located, click Nextaotinue installation

< Back

Digital Signature Mot Found |

The bMicrosoft digital signature affirms that zoftware haz
been tested with \Windows and that the software hazs not
been altered since it was tested.

The software pou are about toingtall dogs not conkain a
Microsoft digital signature. Therefare, there iz no
guarantee that this saftware warks correcty with
Windows.

IJSE High Speed Senal Converter

IF you want to gearch for Microzoft digitally signed
zoftware, wizit the Windows Update 'Web site at
http: /£ Awindowsupdate. microzoft. com to see if one is
available.

Do yau want to cantinue the inztallation’?

e Mo tdore Info

12) Windows will check for the validity of the deviceiwkr, click Yes to continue installation
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Copying Files... X|

ot

O &

ftdibuz. ays
To C:YIMMT Sapsterm32hdrivers

INNNNNNEREN Canecel I

13) Windows will copy the needed drivers to the PC

Completing the Found New
Hardware Wizard

_\> I1SB Senal Part

Windows has finizshed installing the sofbware for this device.

To cloge this wizard. click Finizh.

< Back i Fimsh [Cancel

14) The above screen will appear to notify the enchefihstallation process and the USB Serial Poit wil
now function properly.

15) Click Finish to complete setup
Windows 98 USB Driver Installation Procedures

1) Connect eLOAD Unit using USB cable

Mew Hardware

% USE High Speed Senal Carverter

Wwindows iz inztalling the zoftware for pour new hardware.
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2) A new hardware will be detected

Add Mew Hardware Wizard

Thiz wizard searches for new drivers far:

5B <-» Serial

& device dnver iz a zoftware program that makes a
hardware device work.

¢ Hach

Canicel |

2) The “Add New Hardware Wizard” window will appear

3) Click next to continue

Add Hew Hardware Wizard

We'hat do you want Windows to do?

% Search for the best driver for vour device.,
[Fecammended). i

" Display alist of all the drivers in a specific
location, so pou can select the driver you want,

< Back Mt = Canicel

4) Select the “Search for the best driver for youride¥ radio button, and click Next to continue
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Add Mew Hardware Wizard

Wl indaws will search for new driverz in it driver databaze
on your hard drive, and in any of the fallowing selected
locations. Click Mest to start the zearch.

[ Floppy disk drives
[T CD-ROM drive
™ Microzoft Windows Update

v Specify a location:
|D:RFT 245 CP driver 2104 %P certified j

< Back Mext » Cancel

5) Check the “Specify a location” check box and browgsselect the file “FT245 VCP driver 2104 XP
certified” from your CD-ROM drive

6) Click Next to continue

Add Mew Hardware Wizard

“Windows driver file zearch for the device:

I15SE High Speed Senal Conwverter

Windows ig niow ready toinstall the best driver for this
device. Click Back to select a different driver, ar click Hest
to cohtinue.

Location of driver:

@ D:AFT 245 ~BAFTRIBLS.INF

< Back

Cancel |

7) Now the location of the driver has been set, aitk clext to install the driver
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Insert Dizgk

The file 'ftdibus.zat' on FTDI USE Drivers ok,
Digk cannot be found.

Cancel
Inzert FTDI USE Drivers Digk in the selected
drive, and click OF.

Skip File

Cietails...

e,

Copy filez from:

ID:\FT245 WCP driver 2104 %P certified j Browsze. .. |

8) Click Cancel and the wizard will automatically lbeghe needed driver

Add HNew Hardware Wizard

% I1SE High Speed Serial Converter

Windowes has finizhed inztalling the software that your new
hardware device requires.

© Back

Cancel |

9) The drivers have been installed successfully, avd the High Speed Serial Converter will work

properly

10) Click Finish to complete the installation prese

Verify Installed USB Driver using Hyper Terminal (Windows XP/2000/98)

1)
2)
3)
4)
5)

6)

7)

Enter into Device Manager window

Locate and record the “USB Serial Port” COM Pontntner (under ports)

Enter into hyper terminal [Staf® Accessories> Communications> Hyper Terminal]

Enter connection name, i.e. AMREL

Choose the corresponding “USB Serial Port” COM Pbetcheck, right click on My Computep
Properties>» Hardware> Device Manager> Ports (note the COM port the High Speed Serial Bor
connected to)]

Choose BPS according to the Baud Rate set on tBéBLunit (the two baud rates have to be the
same)

Click Okay to connect
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8) Test any SCPI command as desired (i.e. *idn?, addr?
AUTHENTICATION MENU
SERIAL NUMBER
Displays the serial number/MAC Address of the eLOwrit
INTERFACE
Displays the interfaces activated for the load unit
CODE

Field Upgradeable E-Package (Ethernet +USB) cotieation, Please contact factory with serial
number/MAC Address to obtain further information.

TRANSIENT OPERATION

Amrel's Programmable Electronic Load can facilitegsting sources and load simulation through treafsts internal
transient generator. This transient capabilityvadidhe user to determine operating specificationsnistruments such as
a power supply. This capability also allows fofggdcharging a battery and for simulating battemjirdor simulating an
electronic switch.

Operating in the Transient mode, the eLOAD offergp@rating types: continuous, toggle, pulse, sty auto, step once
and trigger. Each transient mode has a correspgriuit key, with the exception of the different FTEodes which
instead is selected from the local menu, and TRIBGRnhich is remotely operated. The selected TRANEI
operation is initiated using the PULSE hot key. teAfthe input is turned on, and the pulse activated transient
operation will begin upon receiving a trigger sigaacontinuous mode will activate as soon as femgpulse) is turned
on. If any of the STEP modes is activated viaSA&P hot key, then the selected STEP mode willrbegte input is
on.

All Transient Modes can be selected or activatedising their designated Hot Keys. The Step funcltias a separate
menu for setting the step value, time, and modectieh. The front panel “TRIGGER” hot key will gger certain
transient modes when appropriate.

For Continuous mode, once the transient operation is activatecttOAD will switch between main level and transien
level based on the duty cycle, frequency and sile.t

For Pulse mode operation when amplitude and duration is qamogned via GPIB or RS-232 bus. The trigger source
comes from GPIB or external TTL trigger.

For Trigger mode operation, the eLOAD will switch to the segdered level once a trigger signal is receiveger
signal via GPIB, Ethernet, External port, or Bu3he triggered level can be changed to a valuetgrea smaller than
the main value setting.

For Toggle mode operation, the eLOAD will toggle once betwessin level and transient level whenever it receise
trigger signal from GPIB or external TTL trigger.

For Step/Step Auto/Step Onceperation, the eLOAD will switch to the new valugting based on the length and value
of the programmed step.

Trigger Out signal can be cascaded via the trigger out pomutiple loads or instrument application where tiser
requires synchronized triggered events, such agatiog different transient values for a group &OAD. The trigger
out signal is a hardwired trigger signal with mimindelay.

M470039-01 REV C Page 84




ENTERING TRANSIENT MODE VALUES

Example:

The test application requires the main operatiobdoat 25 A in CC mode and a Transient test curoéri0.0 A,
Frequency of 500Hz, Slew rate of 5 ms, and a 50% Pycle.

1. Set the Transient operation mode to Continuousreéyging the CONT Hot Key.

2. Set CC mode — press the CC hot key.

3. Set main voltage level — press and hold the encoldenoltage value on the LCD will flash and erér0 A. After
you have entered the new current value (25.0) @EBSER to confirm.

4. Set Transient voltage value - press the PEAK hgttkeenter transient voltage edit mode and viewest@urrent
value. Press and hold the encoder and the trargierent value will flash on the LCD, and enter(GB. After you
have entered the new current value (50.0) pressHR\D confirm.

5. Set transient Frequency - press the FREQUENCY byt tap the encoder to edit or change stored wal&®0 Hz
then press ENTER to confirm.

6. Set transient Slew rate - press the SLEW hot kelyuse the encodetJV" to scroll to Rise time and tap the encoder
to edit or change stored value to 5 ms then praS&ER to confirm.

7. Repeat for Slew Fall Time

8. Set transient Duty Cycle - press the DUTY hot kag &ap the encoder to change the duty cycle to 0@t press
ENTER to confirm.

9. Pressthe CONT hot key to select the Continuoussieat Operation mode.
10. Activate the Continous Transient operation by gresthe PULSE hot key and the INPUT hot key.

The Transient condition will cycle continuously bdsn the rise and fall slew time until the CONdnBient operation is
turned off. By changing the frequency, the tramisaycle will increase or decrease in repetitioadzhon the set value.

TRANSIENT FREQUENCY, SLEW RATE AND DUTY CYCLE PROG®MING

The transient frequency, slew rate and duty cyaftelwe programmed directly using the Hot Keys.

1. Press the “FREQ”, “SLEW” or “DUTY"” hot key to acceshe transient frequency, slew rate and duty cgdiéng
mode and LCD module will display the most currestting once the designated hot key is pressed.

2. To change existing values to the appropriate paiem@p the encoder to activate the edit entryenod

3. For Frequency editing, the LCD module will disptag following:
FREQ = D00 Hz

4. Enter the following numerical keys “2”, “0”, “0”,.” and “0” keys in sequence in order to changeRheguency to
200Hz.

5. Make sure that the entered number is correct aessgENTER” key to complete the entry operation.

6. Press “CLEAR” key to return to the metering mag pressing the "Clear" with no entry will displAMREL Model
number and software version.
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LOCAL TRANSIENT OPERATION

LCL Operation:

STEP Selection

MENU/LOCAL - LOAD CONTROL - STEP PARAM. o STEP
-STEP AUTO
-~ STEP ONCE

OTHER TRANSIENT OPERATION SELECTIONS
Remote Only — Trigger Operation

CONT Hot Key — Continuous Operation

TOGGLE Hot Key — Toggle Operation

SINGLE Hot Key — Pulse Operation

STEP Hot Key — Step Operation

TRIGGER Hot Key — Front Panel Trigger

CONTINUOUS MODE

In continuous mode, the eLOAD input switches betw2eiser defined levels; main and transient. Titg dycle and
frequency is user defined.

i
'y

Transient L
Level

Main
Level

[
>

t

Typical applicationTesting the Load Regulation (Effect) of a powep@y, defined as the voltage change in dc output

due to a change in load current from minimal rasisé (closed circuit) to maximum resistance (opeuit). The PLW
can be programmed to switch between any two cutegets.

LCL Operation:

agrwNPE

Using the mode hot keys, select operating mode (BC,CR, CP)

Set the MAIN level by holding down the encoder aoidte to change the value or enter numerically.

Set the Transient level by pressing the “PEAK” key and edit the value using the encoder or engsrually.
Select Continuous transient operation by pressiag€ONT” hot key.

Set the duty cycle and frequency by pressing tHdT®” and “FREQ” hot keys and tapping the encodeedit
each. The duty cycle can be set from 2% to 98%tlaadrequency from 0.1Hz to 10 KHz. Rotate theosler
clockwise or counterclockwise to change valuesnteremanually.

Set the Rising and Falling Slew Time by pressingE®/,” rotate the encoder to select option, tapaheoder
to edit slew time value and press “ENTER” to canfivalue entry.

To begin the continuous transient operation, pilesSPULSE” hot key (pulse hot key will blink) atiden press
the “INPUT” hot key to activate the Continuous semt operation.
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TOGGLE MODE :
In toggle mode, the eLOAD input alternates betweem user-defined input levels. Unlike transientiouous mode,
the input only changes from one level to anothee, wansition at a time.

Transient g
Level

K_/Toggle

Main
Level

[
»

[
Typical Application Testing the transient recovery time for a CV posgpply. The recovery time for a power supply is
defined as the time required for the supply tdesétt a predefined settling band following a chaimglwad current caused
by an induced transient (pulse).

LCL Operation:

Using the mode hot keys, select operating mode (MC,CR, CP)

Set the MAIN level by holding down the encoder aoi@te to change the value or enter numerically.

Set the Transient level by pressing the “PEAK” key and edit the value using the encoder or engaually.

Select Continuous transient operation by pressingTOGGLE” hot key.

Set the duty cycle and frequency by pressing tHdT®” and “FREQ” hot keys and tapping the encodeedit

each. The duty cycle can be set from 2% to 98%laadrequency from 0.1Hz to 10 KHz. Rotate theosler

clockwise or counterclockwise to change valuesnteremanually.

6. Setthe Rising and Falling Slew Time by pressingE®/,” rotate the encoder to select option, tapagheoder
to edit slew time value and press “ENTER” to canfivalue entry.

7. To begin the continuous transient operation, pitesSPULSE” hot key (pulse hot key will blink) amiden press

the “INPUT” hot key to activate the Toggle trangieperation.

arONE
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PULSE MODE:

In pulse mode, the eLOAD generates a pulse withes-defined amplitude and width. The pulse widih be set from
0.5 ms to 10 seconds

A
Transient L
Level

Main
I evel

Pulse Width

v

Typical Application Testing the transient recovery time for a CV posupply. The recovery time for a power supply is

defined as the time required for the supply tdeédta predefined settling band following a chaimg®ad currentaused
by an induced transient (pulse).

LCL Operation:

arwONE

Using the mode hot keys, select operating mode (MC,CR, CP)

Set the MAIN level by holding down the encoder aoi@dte to change the value or enter numerically.

Set the Transient level by pressing the “PEAK” key and edit the value using the encoder or engaually.
Select Continuous transient operation by pressingTOGGLE” hot key.

Set the duty cycle and frequency by pressing tHdT®” and “FREQ” hot keys and tapping the encodeedit
each. The duty cycle can be set from 2% to 98%laadrequency from 0.1Hz to 10 KHz. Rotate theosler
clockwise or counterclockwise to change valuesnteremanually.

Set the Rising and Falling Slew Time by pressingE®/,” rotate the encoder to select option, tapagheoder
to edit slew time value and press “ENTER” to canfivalue entry.

To begin the continuous transient operation, pilesSPULSE” hot key (pulse hot key will blink) atiden press
the “INPUT” hot key to activate the Toggle trangieperation.

Note: Pulse Width is measured from 50% of the rising slap50% of the falling slope.
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TRIGGER MODE

In trigger mode, the eLOAD waits for a trigger sagjfrom the selected trigger sour@#OLD (local), BUS, EXTERNAL
and ETHERNET) to switch to the user configured trigger level.eThgger level can be set to a value greaterss tlean
the main value. After each trigger level is reathenother trigger level can be set and re-trighj¢éoethe new trigger
level. The trigger operation mode is only avaidabla remote operation. The trigger signal casdx@ from any of the
trigger sources or via the front panel TRIGGER k.

Transient
Level K'/
Trigger 2
Main V
Level Trigger 1 Transient off

v

Note: All the operating modes can be programmed viatthiet foanel or using GPIB/RS232/ETHERNET/USB Inta$a
with the exception of TRIGGER operation, which esnotely controlled. In addition, each transient mdoesides
CONTINUOQOUS can be triggered through a negative etliggiered external TTL compatible signal. CONTIBIUS
Transient Operation will start as soon as PULSERdsvated, and can not be activated using a triggjgnal.

Setting the Triggered Level:

Connect the eLOAD to a PC via any of the interfg€&8IB/USB/Ethernet/RS-232)

Communicate with the instrument using e-Tool 1, eofirm connection by sending the command *IDN?
The returned parameter should indicate the eLOAiDsware revision number

Select the Transient Mode via “TR:MOD 0” commandhjefr will set the eLOAD for Trigger operation
Select the Trigger Source via TRIG:SOUR and folldveg one of the following selections EXT (external
trigger), BUS (Bus Trigger), ETH (Ethernet Triggeahd HOLD (Local Trigger). Please refer to thaléa3.1
for further trigger source details.

Set the Trigger Delay to the desired amount of MBeTRIG:DEL and time entry in ms.

Set the Triggered Level via CURR:TRIG (current), MOTRIG (voltage), RES:TRIG (resistance) and
POW:TRIG (power) command, followed by the desiracherical value, such as 1 or 15.

8. Set the Main Level via CURR, VOLT, RES AND POW coammd, followed by the desired numerical value.
9. Turn the input on via the INP 1 command.

10. Trigger the eLOAD via Trig or *TRG.

agrwnNPE

No

Note: The “TRIG” command will trigger under all triggesources with the exception of Ethernet (Ethernggiar
is reserved for the MCU-1 Controller), and the *TR@mmand will only work when the trigger sourceetected to
“BUS.” Please refer to table 3.1 for the appropéatrigger commands for the various trigger sources
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STEP MODE

In step mode, the eLOAD generates customized segquafdifferent input levels up to a maximum of Z8éps (points)

for each mode, with dwell times from 1ms to 6553& nihe step sequence can be cycled for one upS®56count(s) or

infinity for unlimited repeat. At the end of théep cycle count, turn transient level off and tlwento restart the step
cycle and count.

i .

0 2 © T4 5 6 7 8 To+

»

STEP: The Step mode will repeat the step cycle untilehé of the dwell time without the need for a trigge
signal. Once transient level is activated, the Bitode will start as well.

STEP AUTO: The Step Auto mode will traverse through the whdimed step cycle until the end of the dwell
time upon the receiving a trigger signal.

Note: When triggering the STEP AUTO function via thefqpanel, when the step is activated (it will sSH&WTO”),
the step cycle will repeat itself until the endhef Step Parameter setting. If the STEP AUTO fongs triggered via
PC, the step has to be triggered using a *TRG diGTéommand after the transient level is turned on.

STEP ONCE: The STEP ONCE function will only activate the fistep in the step cycle until the next
trigger signal is received.

Note: For front panel operation, the STEP ONCE functiot only activate the first step in the step cyckor PC
operation, by sending a *TRG or TRIG command wahgient on, the next step in the step cycle caackigated.

Typical Application Simulating battery drain for testing portablettegy powered products. A cellular phone, for
example, has complex battery discharge charadtsridtie to its different operating modes. A loagfife can be created
using the eLOAD load to simulate those characiesist
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STEP OPERATION SET-UP

A WARNING

Every time the Stepping mode is enabled, it isaalithat you re-enter or double check for the ecreamplitude and time
of each step programmed. Each step value and #@mée check via front panel or remote commandyderoto avoid
initiating an erroneous step. If the value is lsgher than expected the system may perform previteps that may
exceed the power rating for the application and deypage the eLOAD or power source.

Important Notes:
1) All steps must be in the same constant mode (CYCRCand CP). Stepping error will occur if diftet modes
are programmed.
2) All programmed steps must be saved before powéingytbe eLOAD, otherwise the data will be lost.
3) When eLOAD sees a step with a step time Omsl| &tep executing further step numbers

STEP FUNCTION

The eLOAD provides 256 points for self-programmaagpability for which parameters can be programmneithé Menu
function. This feature allows the users to createini program and automate the control of the eDQithout the need
of computer, GPIB, USB, ETHERNET or RS-232 commatian interface. The user is able to set Progrargriioints,
Loop Number, Step Mode and Time Duration (dwellgjm

At the Meter Mode, press the STEP key. This wdldeLOAD to its step entry menu. Press the STERurhation to
select between time duration (dwell time) and stpe for each step number. To change value ameldiuration for
each step press and hold the encoder to seledesudto exit. Turn the encoder to increment/deenst the step
number.

After configuring each step, the step sequencengild to be defined. Two parameters will deterrtieebehavior of the
overall step cycle. Under MENB® LOAD CONTROL-> STEP PARAM. , there are two parameters, (STEPYRSD
and (STEP) MODE.

STEP COUNT

COUNT is the number of loops the step program élirepeated. The stepping function provides latrol with
COUNT, which instructs the eLOAD to repeat the pteg function, based on the COUNT. For instantcthd COUNT
is set to 10 and the eLOAD will cycle the desirezbs 10 times. If the COUNT is infinity, then eLOAwill cycle the
stepping infinitely.

To configure the Step Count parameter, Press trenUiLocal" key press ENTER, then use the encadlerto select the
STEP PARAM. function then the "ENTER" key. TurrethncodetdO to select the Step COUNT then press the
"ENTER” key twice to enter the value or use thecaler QU to increment or decrement the value. Press thaER”
key to confirm the selection. Press “CLEAR” keyetdt from the STEP Configuration Menu.

STEP MODE
MODE provides selection to the different types tefpsoperation: STEP, STEP AUTO, and STEP ONCE.

1. Step will initiate step operation without a triggégnal and repeat until end of the loop number.

2. Step Auto will wait for a *TRG command or TRIG (MC SCPI command) or front panel trigger to ingitte
step operation and will end at the end of the loomber.

3. Step Once will activate one step for every triggignal received.
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To configure the Step MODE parameter, Press thentMacal" key press ENTER, then use the encadier to select
the STEP PARAM. function then the "ENTER" key. fithe encodetdU to select the Step MODE then press the
"ENTER” key. Different step MODE selections wilpgear, select the appropriate choice using thedamedl and
press “ENTER” to confirm the selection. PresstBBITER” key to confirm the selection. Press “CLEAkeY to exit
from the STEP Configuration Menu.

ENTERING STEP MODE VALUES

Example:
The test application requires (3) steps to be pedd in the Step Mode with the following criteri&tep (1) in the CC

mode with 5 amps for 800 ms, step (2) in the CC eneith 10 amps for 400 ms, and step (3) in the G@enwith 50
amps for 200 ms.

Note: CC Mode has 3 ranges. Therefore, if stepping waue in the manual high range, main level valustie set to
high range or switch to auto range to cover all rant step entries.

1. Choose the STEP transient mode by toggling the Béepmeters selection to Step via the Menuoad Control ->
Step Parameters. Press enter to choose the mietige and turn the encodefV to select the STEP transient
mode and press ENTER key to confirm.

2. Set the STEP Count — Scroll using the encadé&r for the total number of times the steps will beqassed via the
Menu-> Load Control»> Step Param> Count

3. Set first step value - Press the CC hot key, pites<STEP key to enter step edit mode, satdlh to select step 1.
Press the STEP key to switch between step valudimmedsettings. Select step value and tap thedarcor press
enter. The step current value on the bottom figimd corner of the LCD screen will flash, now etber new amps
value (5.0), and press enter to confirm. PressSIHeP key again to scroll to the time edit selectod press enter
or tap the encoder to confirm. The step time valuehe bottom left hand corner of the LCD scredhflash, now
enter the new time value (800), and press enteonfirm.

4. Set second step value - Press the CC hot key, fhve<STEP key to enter step edit mode, scglh to select step 2.
Press the STEP key to switch between step valudimnedsettings. Select step value and tap thedsrcor press
enter. The step current value on the bottom tigimd corner of the LCD screen will flash, now erther new amps
value (10.0), and press enter to confirm. PressStREP key again to scroll to the time edit sebectind press enter
or tap the encoder to confirm. The step time valuehe bottom left hand corner of the LCD scredhflash, now
enter the new time value (400), and press enteonfirm.

5. Set third step value - Press the CC hot key, plesSTEP key to enter step edit mode, seBl to select step 3.
Press the STEP key to switch between step valudimmedsettings. Select step value and tap thedarcor press
enter. The step current value on the bottom figimd corner of the LCD screen will flash, now erber new amps
value (50.0), and press enter to confirm. PressStREP key again to scroll to the time edit sebectind press enter
or tap the encoder to confirm. The step time valu¢he bottom left hand corner of the LCD scredhflash, now
enter the new time value (200), and press enteorifirm.

6. To start the selected STEP mode, press the STERefdb initiate the step mode.

7. To enable the STEP mode, press the INPUT hot key.

8. The INPUT will be turned off automatically when thegram completes the number of step and loops.

NOTE: To edit any entry press the STEP menu key andherencoder to increment to the desired step. ths&STEP
to scroll to select the step value or time settiagd press enter or tap the encoder to select. tHseencoder or

numerical keys to change to the desired settinigp program other steps, turn the encoder to incrente the desired
step. Press the STEP hot key and turn input sadctivate STEP mode.
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FOUR: REMOTE OPERATION

INTRODUCTION

The Programming Electronic Load is provided with IBPand RS-232 Standard Commands for Programmable
Instruments (SCPI) interface for automated testéipplications. The purpose of this section is toottuce the user to
SCPI commands used to control the eLOAD via remotemunication.

NOTE: For a more comprehensive set of SCPI COMMANDS splegfer to the Programming Manual.

INTRODUCTION TO GPIB & RS-232 (SCPI) COMMANDS

The General Purpose Interface bus is synonymous MR-IB standard bus used for controlling electtanstruments
with a computer. Also called IEEE 488 bus becaANSI/IEEE Standards 488-1978 defines it, 488.1-138W 488.2-
1987.

Standard Commands for Programmable Instruments I[§fS€R programming language developed to rematelytrol

different test and measurement instruments oveBGHHEE 488) bus. SCPI functions with GPIB hardevaonform to
the IEEE 488.2 Standard Digital Interface for Pemgmable Instrumentation. It is a device indepehdemmand set
and is layered on top of the hardware portion &BE488.2. SCPI simplifies the programming taslkdbfining a single
comprehensive command set of programmable instrtatien, regardless of type or manufacturer. Thaes&CPI
command can be applied to different classes ofunmstnts. SCPI systems are much easier to progrdnmamtain. In
many cases, you can interchange or upgrade instismagthout having to change the test program. SiI¥1 applies to
RS-232 programming.

The electronic load's GPIB address cannot be seGHIB bus communication or program. The addressisito be set
from the front panel keypad in the MENU function.

OVER VIEW SCPI LANGUAGE

The SCPI language uses a hierarchical structuits jprogramming syntax similar to an inverted trééhe command is
organized with root level commands positioned etttip, with multiple sub commands below each reeel command.
For example, VOLTage, which is a branch of SOURsea command mnemonic and it forms a subtree obvts.
VOLTage has three sub-level commands: LEVel, SLEWEVel. At the end of a sub-level command, you e#tach a
parameter, a question mark (for query), a colomfeand mnemonics separator), a semicolon (for melipmmands in
a message) or an end of line terminator. To exeawgub-level command, you must specify the coragath from root-
level. Each command statement is simply 1/0 ASfata strings incorporated within high-level prognaimg language
(GW-BASIC, HP BASIC, Quick Basic, Pascal, etc.).

Command Mnemonics Data Message Terminator

Query Indicator

VOLT:LEV 10;TLEV 15;:RES:TLEV? <NL>

I Root Specifier
Command Statement

Command Statement Separator

Command Message
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SYNTAX OVERVIEW

Use of the Colon (3)

A colon is used to separate command mnemonicisdiltates a move down in branch level of the coninaee.
The command follows a colon is a sub command ofctramand immediate before the colon. When colon
precedes the first command mnemonic of a messaigeitunecomes root specifier. Its action plackes parser
(decoder) at the root of the command tree. Pagaaronly travel downward the command tree. If heot
command at different branch needs to be executemhtaspecifier (colon) is required to place parseorigin and

a complete path from root level should also bendefi

Use of the Semicolon (;)

A semicolon is used to separate two command staisméth the same command message string. Thecekmi
does not change location of the parser in the camnr@e. Only command statements that are indheat path
of the first command statement can be combinedno i command message.

Use of the Space ()
A white space is used to separate a parameter) (lata a command mnemonic. When a command statemen
includes parameter, data always follows the lagiviked of a command.

Use of the Comma (,)
A comma is used to separate adjacent paramet@isoihmand requires more than one parameter.

Use of the Query (?)

A query command is used to instruct the instruntergend a response message. Queries return gitesured
values or internal instrument setting. When a kaylis followed by a question mark, it becomes argu The ?
follows the last keyword of a command statementu ¥hould read back the result of first query befgsu send
out another query or command. Otherwise, retudad will be lost.

Common Commands:

Commands starting with a * and three-letter mnemame called common commands. They are generatly n
related to specific device operation but to perfohe identical function for all instruments thaé @ompliant with
the IEEE-488.2 interface standard. Common commaadsbe mixed in with regular Electronic Load coma®s
The common command will be executed without affegthe position of the parser.

Root-Level Commands:

The root-level commands are those commands spéeifiee Electronic Load. They are device speeifid can be
mixed with common commands.

LANGUAGE DICTIONARY
The syntax and parameters for the IEEE 488.2 comenammands and SCPI commands used by the Electroaid is

presented in this section. The section starts geésctription for common commands and then followSGP1 commands
specific to the electronic load.

COMMANDS STRUCTURE
The electronic load has two command types for GR8 RS-232 interface.
Programming commands

Query commands
System commands
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Programming commands send programming instructisnglues to the electronic load to control the C&/CR/CP

functions. There are two types of commands, thelfGmmand and instruction commands that co-exitté program.
SCPI commands should adhere to their syntax amdafiostructure (command line) in order to be propprbcess by the
electronic load.

Query commands request measured values, statpgggrammed settings from the electronic load.

System commands belong to the GPIB bus system caonsnst to controls GPIB bus condition and eletitdoad
interface system. Some commands are not compatitheRS-232 interface.

SCPI (GPIB & RS-232) COMMAND SET

The following describes the GPIB (IEEE488.2) comthaet for the Programmable Electronic Load Seriéd. the
electronic load commands follow SCPI format andR8232 compliant. Theommands in brackets are implicitand
don’t have to be written out. The letters in bddhe short form syntax of the command mnemotkior example, the
commandCURRent[:LEV el][:IMM ediate] has the following equivalent forms:

CURRent:LEVel:IMMediate 5
CURRent:IMMediate 5
CURR:IMM 5

CURR 5

All of the above commands will set the Currentueaio 5Amps.
*NOTE: The parametemlIN andMAX desighate minimum and maximum programmable vafuke range.

Queries for each of the following commands can bistained by placing a question mark after the comnthsyntax.
Example: CURR?

CURRent =Current Programming Functions
This subsystem programs the constant current maugibns of the Electronic Load. The IEEE 488.1 owand, “ISET”
and “SET” (if current active mode is CC mode), edso be used.

CURR
This command sets the input current level thatoisbé applied immediately in the constant currendeno If the
Electronic Load is not in the CC mode when the camdnis sent, the programmed level is saved anpiplkeal when the
Load changes to CC mode. The rate of input chanigeaccord with the slew rate in effect.

Parameter: 0 to maximum value; MIN; MAX UnitsmAs.

Example: “CURR 50” — sets current input level @ABnps

CURR:PROT:OVER
This command sets a protection limit to the inputrent that the Electronic Load will sink. Wheretmput current
reaches the programmed current limit for the pnognad delay period, the Electronic Load input is arfifl draws no
current.

Parameter: 0 to maximum value; MIN; MAX Unitsmp.

Example: “CURR:PROT:OVER 12"- sets the over-cutqamtection to 12 Amps.

CURR:PROT:OVER:DEL
This command sets the delay time in millisecondcimrent protection. When the input current reachesprogrammed
current limit for the programmed delay period, Electronic Load input is off and draws no current.
Parameter: 0 to maximum value; Units: ms.
Example: “CURR:PROT:OVER:DEL 200"- sets the overfent protection delay time to 200 ms.
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CURR:PROT:UND
This command sets an undercurrent protection limithe input current that the Electronic Load wgithk. When the
input currents falls below the undercurrent pratectimit for the programmed delay period, the Idagut is off and
draws no current.

Parameter: 0 to maximum value; MIN; MAX Unitsmp.

Example: “CURR:PROT:UND 1.5"- sets the undercurqgmtection to 1.5 Amps.

CURR:PROT:UND:DEL
This command sets the delay time for under-curpeatection. When the input currents falls below thelercurrent
protection limit for the programmed delay peridtk toad input is off and draws no current.

Parameter: 0 to maximum value Units: ms
Example: “CURR:PROT:UND:DEL 500"- sets the undereuat protection delay to 500 ms.
CURR:TRIG

This command sets the input current level tha iset applied on occurrence of a trigger in the tomicurrent mode. If
the Electronic Load is not in the CC mode whendtwamand is sent, the programmed TRIG level becamstsred level
that takes effect when the Load changes to CC matie.rate of input change is in accord with tremstate in effect.

Parameter: 0 to maximum value; MIN; MAX Unifamp.
Example: “CURR:TRIG 10" — sets the current trigtgrel to 210Amps.
CURR:TLEV

This command sets the transient current level inn@@e. When the transient subsystem is on, thetfaldc Load will
switch between the main level and transient leved aate determined by the slew rate in effect.thd programmed
transient current level is below the main currewel, the switching will not occur until the maevel is below the value
of CURR:TLEV. The IEEE 488.1 command, “ITR” canalse used.

Parameter: Low Range: 0 to maximum value; MIN; X1A Units: Amp.
High Range: 0 to maximum value; MIN; MAX
Example: “CURR:TLEV 30- sets the current transilvel to 30A.
CURR:DUTY

This command sets pulse duty cycle, as a percenfatpe total cycle, of continuous transient mod€CiC mode. If the
Electronic Load is operating in another mode, thy dycle is stored until the Load changes to cardus mode.

Parameter: 2 to 98; MIN; MAX Unit: %
Example: “CURR:DUTY 50" — sets a 50% duty cycle fiansient current mode.
CURR:FREQ

This command sets pulse frequency of continuoussieat mode in Hz. If the Electronic Load is opiexgin another
mode, the pulse frequency is stored until the Lafshges to continuous mode.

Parameter: 0.25 to 20000; MIN; MAX Unit: Hz
Example: “CURR:FREQ 1000”" — sets a 1000Hz freqydactransient current mode.
CURR:SLEW

This command sets the current slew rate for botiges in CC mode. The programmed slew rate is fecefor all
current changes except INP:ON or OFF. The hardvilsm@ementation selects a slew rate that is cldaeethe
CURR:SLEW value. To determine the actual value,the query CURR:SLEW?.

Parameter: Low Range: minimum to maximum valueNMVAX Units: Amp/us.
High Range: minimum to maximum value; MIN; MAX
Example: “CURR:SLEW 0.1" - sets the current slaterto 0.1A#s.

CURR:LIM:MAX
This command sets and queries the maximum inpuécutevel that is to be applied immediately in doastant current
mode.

Parameter: 0 to maximum value; MIN; MAX Unifsmp.

Example: “CURR:LIM:MAX 50" — sets maximum curreimput level to 50Amps
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CURR:LIM:MIN
This command sets and queries the minimum inpuentifevel that is to be applied immediately in tdomstant current
mode.

Parameter: 0 to maximum value; MIN; MAX Unifsmp.

Example: “CURR:LIM:MIN 50" — sets minimum curreimput level to 50Amps

RESistance =Resistance Programming Functions
This subsystem programs the constant resistances fustttions of the Electronic Load. The IEEE488dmmand,
“RSET” and “SET” (if current active mode is CR m@dean also be used.

RES
This command sets the input resistance level th&b be applied immediately in the constant res#amode. If the
Electronic Load is not in the CR mode when the camenis sent, the programmed level is saved anpplieal when the
Load changes to CR mode. The rate of input chanigeaccord with the slew rate in effect.
Parameter: Low Range: minimum to maximum value N(MVIAX Units: Q
Middle Range: minimum to maximum value; MIN: MAX
High Range: minimum to maximum value; MIN; MAX
Example: “RES 5” — sets the resistance level tinim

RES:TRIG
This command sets the input resistance level thab be applied on occurrence of a trigger in thestant resistance
mode. If the Electronic Load is not in the CR medeen the command is sent, the programmed TRIQ m@&mes a
stored IMM level that takes effect when the Loadrdes to CR mode. The rate of input change ixdord with the
slew rate in effect.

Parameter: minimum to maximum value; MIN; MAX Units: Q

RES:TLEV

This command sets the transient resistance leviieénCR mode. When the transient subsystem ishenElectronic
Load will switch between the main level and transikevel at a rate determined by the slew ratefiece The IEEE
488.1 command, “RTR” can also be used. The inpsistance transient switching will occur only wheBRTLEV is
programmed as following:

Low Range TLEV>LEV
Middle and highrange = TLEV<LEV
Parameter: minimum to maximum value; MIN; MAX itén Q
Example: “RES:TLEV 15" — sets the resistance tiemdevel to 150hms.
RES:DUTY

This command sets pulse duty cycle, as a percenfate total cycle, of continuous transient modé€CR mode. If the
Electronic Load is operating in another mode, thiy dycle is stored until the Load changes to cargus mode.

Parameter: 2 to 98; MIN; MAX Unit: %
Example: ‘RESDUTY 50” — sets a 50% duty cycle for transientreat mode.
RES:FREQ

This command sets pulse frequency of continuoussieat mode in Hz. If the Electronic Load is opieigin another
mode, the pulse frequency is stored until the Lafzhges to continuous mode.

Parameter: 0.25 to 20000; MIN; MAX Unit: Hz
Example: “RES:FREQ 1000” — sets a 1000Hz frequdacyransient current mode.
RES:SLEW

This command sets the current slew rate for botiges in CR mode. The programmed slew rate is fecefor all
current changes except INP:ON or OFF. The hardvimmementation selects a slew rate that is closesthe
RES:SLEW value. To determine the actual value thisguery RES:SLEW?.
Parameter: Low Range: minimum to maximum valueNMVAX Units: Ohmfus.
High Range: minimum to maximum value; MIN; MAX
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Example: “RES:SLEW 0.1" - sets the resistance skae to 0.1A4s.

RES:LIM:MAX

This command sets and queries the maximum inpigtaese level that is to be applied immediatelthia CR mode.
Parameter: 0 to maximum value; MIN; MAX UniGhm.
Example: “RES:LIM:MAX 50” — sets maximum resistanaput level to 50 Ohms.

RES:LIM:MIN

This command sets and queries the minimum inpigtegsce level that is to be applied immediatelhiea CR mode.
Parameter: 0 to maximum value; MIN; MAX UniGhm.
Example: “RES:LIM:MIN 50" — sets minimum resistaninput level to 50 Ohms.

VOLT age =Voltage Programming Functions

This subsystem programs the constant voltage modetibns of the Electronic Load. The IEEE488.1 puwand,
“VSET” and “SET” (if current active mode is CV m@y can also be used.

VOLT
This command sets the input voltage level thatoidé applied immediately in the constant voltagedeno If the
Electronic Load is not in the CV mode when the candhis sent, the programmed level is saved to pkeajpwhen the
Load changes to CV mode. The rate of input chamgeaccord with the slew rate in effect.

Parameter: 0 to maximum value; MIN; MAX Un¥tolt

Example: “VOLT 120" - sets the voltage level tadD12

VOLT:PROT :OVER
This command sets a protection limit to the inpoltage that the Electronic Load will shunt. Whée input current
reaches the programmed voltage limit for the pnogned delay period, the Electronic Load input isafl shunts no
voltage.

Parameter: 0 to maximum value; MIN; MAX Unitolt.

Example: “VOLT:PROT:OVER 12”- sets the over vokggrotection to 12 Volts.

VOLT:PROT :OVER:DEL
This command sets the delay times in millisecond deer-voltage protection. When the input voltagaahes the
programmed voltage limit for the programmed delesiqr, the Electronic Load input is off and shumbsvoltage.
Parameter: 0 to maximum value; MIN; MAX Unitss
Example: “VOLT:PROT:OVER:DEL 1000"- sets the oweltage protection delay to 1000 ms.

VOLT:PROT:UND
This command sets an under voltage protection lkinthe input voltage that the Electronic Load wiiunt. When the
input voltage falls below the under voltage pratactimit for the programmed delay period, the ldadut is off and
shunts no voltage.

Parameter: 0 to maximum value; MIN; MAX Unitolt.

Example: “VOLT:PROT:UND 1.5"- sets the under vokggrotection to 1.5Volts.

VOLT:PROT :UNDER:DEL

This command sets the delay times in millisecondufader-voltage protection. When the input voltégés below the
programmed the under voltage protection limit foe programmed delay period, the Electronic Loaditing off and
shunts no voltage.

Parameter: 0 to maximum value; Units: ms
Example: “VOLT:PROT:UNDER:DEL 1000"- sets the undeltage protection delay to 1000 ms.
VOLT:TRIG

This command sets the input voltage level thab iset applied on occurrence of a trigger in the toms/oltage mode. If
the Electronic Load is not in the CV mode when tbenmand is sent, the programmed TRIG level becanst®red
IMM level that takes effect when the Load change€V mode. The rate of input change is in accoittl the slew rate
in effect.

Parameter: 0 to maximum value; MIN; MAX Un¥tolt

Example: “VOLT:TRIG 100" — sets the voltage triggalue to 100V.
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VOLT:TLEV

This command sets the transient voltage level inn@de. When the transient subsystem is on, thetfalic Load will
switch between the main level and transient leved aate determined by the slew rate in effect.thé programmed
transient voltage level is below the main voltagpeel, the switching will not occur until the magwvel is below the value
of VOLT:TLEV. The IEEE488.1 command, “VTR” can albe used.

Parameter: 0 to maximum value; MIN; MAX Unitolt
Example: “VOLT: TLEV 50" — sets the voltage trigdevel to 50V
VOLT:SLEW

This command sets the voltage slew rate in CV motlee programmed slew rate is in effect for alltage changes
except INP:ON or OFF. The hardware implementasielects a slew rate that is closet to the VOLT:SLEMWIe. To
determine the actual value, use the query VOLT:SREW

Parameter: 0 to maximum value; MIN; MAX Untius
Example: “VOLT:SLEW 6"- sets the voltage slewerdd 6V[is
VOLT:DUTY

This command sets pulse duty cycle, as a percenfatpe total cycle, of continuous transient modé€V mode. If the
Electronic Load is operating in another mode, thiy dycle is stored until the Load changes to cardus mode.

Parameter: 2 to 98; MIN; MAX Unit: %
Example: “VOLT:DUTY 50" — sets a 50% duty cycle foansient voltage mode.
VOLT:FREQ

This command sets pulse frequency of continuoussieat mode in Hz. If the Electronic Load is opiexgin another
mode, the pulse frequency is stored until the Lafzhges to continuous mode.

Parameter: 0.25 to 20000; MIN; MAX Unit: Hz
Example: “VOLT:FREQ 1000” — sets a 1000Hz frequefur transient voltage mode.
VOLT:LIM:MAX

This command sets and queries the maximum inptagellevel that is to be applied immediately in ¢bastant voltage
mode.

Parameter: 0 to maximum value; MIN; MAX Unitéolt.
Example: “VOLT:LIM:MAX 50" — sets maximum voltageput level to 50 Volts
VOLT:LIM:MIN

This command sets and queries the minimum inpuagellevel that is to be applied immediately in ¢bastant voltage
mode.

Parameter: 0 to maximum value; MIN; MAX Unitsolt.
Example: “VOLT:LIM:MIN 50" — sets minimum voltagaput level to 50 Volts.
POWer =Power Programming Functions

This subsystem programs the constant power modgiduns of the Electronic Load. The IEEE 488.1 comthdPSET”
and “SET” (if current active mode is CP mode), a#sv be used.

POW
This command sets the input power level that ise@pplied immediately in the constant power modi¢he Electronic
Load is not in the CP mode when the command is, seatprogrammed level is saved and is applied when_oad
changes to CP mode. The rate of input changedsdord with the slew rate in effect.

Parameter: 0 to maximum value; MIN; MAX UniWatt.

Example: “POW 50” — sets current input level tO\Ets.

POW:PROT:OVER
This command sets a protection limit to the inpotver that the Electronic Load will accept. Whee thput power
reaches the programmed power limit for the prograchoelay period, the Electronic Load input is off.

Parameter: 0 to maximum value; MIN; MAX Uniatt.

Example: “POW:PROT:OVER 12"- sets the overpowet@ction to 120 Watts.
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POW:PROT:OVER:DEL
This command sets the delay time for over-poweteutmn. When the input power reaches the prograsnposver limit
for the programmed delay period, the Electronicd_mgout is off.
Parameter: 0 to maximum value Units: ms.
Example: “POW:PROT:OVER:DEL 1200"- sets the ovevpo protection delay time to 1200 ms.

POW:PROT:UND
This command sets an under power protection lionibé input power that the Electronic Load accepthen the input
power falls below the under power protection lifoit the programmed delay period, the load inputfis
Parameter: 0 to maximum value; MIN; MAX Unit¥att.
Example: “POW:PROT:UND 1.5"- sets the under powstgction to 1.5 Watts.

POW:PROT:UNDER:DEL
This command sets the delay time for under-powetegtion. When the input power falls below the pemgmed power
limit for the programmed delay period, the Electedmad input is off.

Parameter: 0 to maximum value Units: ms.
Example: “POW:PROT:UNDER:DEL 1200"- sets the unrgdewer protection delay time to 1200 ms.
POW:TRIG

This command sets the input voltage level thab ise applied on occurrence of a trigger in the momipower mode. If
the Electronic Load is not in the CP mode whendbmmand is sent, the programmed TRIG level becans®red
IMM level that takes effect when the Load change€P mode. The rate of input change is in accatid tve slew rate
in effect.

Parameter: 0 to maximum value; MIN; MAX Unitfatt.
Example: “POW:TRIG 100" — sets the power triggatue to 100 W.
POW:TLEV

This command sets the transient voltage level im@de. When the transient subsystem is on, thetrBldéc Load will
switch between the main level and transient leved aate determined by the slew rate in effect.thd programmed
transient power level is below the main voltageelethe switching will not occur until the main &his below the value
of POW:TLEV. The IEEE488.1 command, “PTR” can dbeoused.

Parameter: 0 to maximum value; MIN; MAX Unittatt
Example: “POW: TLEV 50” — sets the power triggevel to 50 W
POW:SLEW

This command sets the power slew rate in CP madthe. programmed slew rate is in effect for all vgiahanges except
INP:ON or OFF. The hardware implementation selactkew rate that is closest to the POW:SLEW vallie determine
the actual value, use the query POW:SLEW?.

Parameter: 0 to maximum value; MIN; MAX Unittatt/us
Example: “POW:SLEW 6"- sets the power slew raté\Wiis
POW:DUTY

This command sets pulse duty cycle, as a percewnfathe total cycle, of continuous transient moadé€CP mode. |If the
Electronic Load is operating in another mode, thiy dycle is stored until the Load changes to cardus mode.

Parameter: 2 to 98; MIN; MAX Unit: %
Example: “POW:DUTY 50" — sets a 50% duty cycle fiansient power mode.
POW:FREQ

This command sets pulse frequency of continuoussieat mode in Hz. If the Electronic Load is opieigin another
mode, the pulse frequency is stored until the Lafzhges to continuous mode.

Parameter: 0.25 to 20000; MIN; MAX Unit: Hz
Example: “POW:FREQ 1000” — sets a 1000Hz frequdacyransient power mode.
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POW:LIM:MAX
This command sets and queries the maximum inpuepdevel that is to be applied immediately in tleastant power
mode.

Parameter: 0 to maximum value; MIN; MAX UniWatt.
Example: “POW:LIM:MAX 50" — sets maximum power implevel to 50 Watts.
POW:LIM:MIN

This command sets and queries the minimum inputepdevel that is to be applied immediately in tlomstant power
mode.

Parameter: 0 to maximum value; MIN; MAX Unit¥att.

Example: “POW:LIM:MIN 50” — sets minimum power iaplevel to 50 Watts.

INPut/OUTPut =Input Programming Functions
This subsystem controls the Electronic Load input.

INP[:STAT €]
This command turns the Electronic Load input ON @#e=. When the input is off, the Electronic Loadwls minimal
current at its input. The input turns on or offti¢ maximum rate, not in accord with the preseptgrammed slew
rate.

Parameter: OFFor0; ONor 1

Example: “INP 1"- enables the input to the load.

INP:SHOR[:STATe] orSHOR
This command enables/disables electronic shorsadie Electronic Load input. The actual shordition depends on
the active mode and its active operating range nifode or range is changed, the short will beplésgpto the new mode

or range.
Parameter: OFF or0; ONor 1
Example: “INP:SHOR 0" — disables the short actbssinput.

INP:REL

Programming OFF closes the relay contacts; progiam@N opens them.
Syntax INPut:RELay [STATe]

Parameters 0]1; CLOSE | OPEN; OFF | ON

MEASure —>Measurement Query
This subsystem queries and returns the currentagm®| and power at the input of the Electronic Load

MEAS:CURR[:DC]?
Returns the Electronic Load input current valugh®buffer.

MEAS:VOLT[:DC]?
Returns the Electronic Load input voltage valuthwbuffer.

MEAS:DEL

This command is to sets or queries the delay torebtain read back value for “MEAS:VOLT?” and “MEABJRR?” queries.
Parameter: 0 to 100,000 Units: ms.
Example: “MEAS:DEL 600" — sets the delay time fa06ns.

MODE / MODE? =Mode Selection Command/Query

This subsystem selects and queries the operatinig wicthe Electronic Load

MODE CC or MODE:CURR
This command sets Electronic Load to constant otumede.

MODE CR or MODE:RES
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This command sets Electronic Load to constanttasie mode.

MODE CV or MODE:VOLT
This command sets Electronic Load to constant geltaode.

MODE CP or MODE:POW
This command sets Electronic Load to constant ponae.

MODe:RANGe
This command sets the range after the mode is set.
Parameters: 0-3
i. lowrange
ii. middle range
iii. high range
iv. ultra range
Example: “MODE:RES” - sets the Electronic LoaddR mode;
“MODE:RANG 2" — sets the Electronic Load in higinge;
“MODE:RANG? CR” — queries the range for CR mode.
TRANSsient =Transient Programming Function

This subsystem programs the transient functionthiife transient mode€ONTinous, PULSe, TOGGIle. The input
levels TLEV el) and slew rateSLEW) are programmed from the current, resistance, pawe voltage subsystems.

TRAN[:STATe]
This command enables or disables the transiestemping function. The parameter ONgrlables the function and OFF
| Odisables it.

Parameter: ON|1,OFF|O

Example: “TRAN ON” — enables the transient funotio

DUTY
This command sets pulse duty cycle, as a percemitatiee total cycle, of continuous transient modethe Electronic
Load is operating in another mode, the duty cyglgtéred until the Load changes to continuous mode.

Parameter: 2 10 98; MIN; MAX Unit: %

Example: “CURR:DUTY 50" — sets a 50% duty cycle fiansient current mode.

FREQ
This command sets pulse frequency of continuoussieat mode in Hz. If the Electronic Load is opiein another
mode, the pulse frequency is stored until the Lafshges to continuous mode.

Parameter: 0.25 to 20000; MIN; MAX Unit: Hz
Example: “CURR:FREQ 1000” — sets a 1000Hz freqydactransient current mode.

SLEW
This command sets the power slew rate for the ectivde. The programmed slew rate is in effecaflochanges except
INP:ON or OFF. The hardware implementation selactéew rate that is closest to the SLEW value.d&@rmine the
actual value, use the query SLEW?.
Parameter: 0 to maximum value; MIN; MAX UnitePending on mode
Example: “SLEW 6”- sets the slew rate to 6.
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TRAN:TWID
This command sets pulse width of pulse transiendemia millisecond. If the Electronic Load is opérg in another
mode, the pulse width is stored until the Loaddwered cycle.

Parameter: 0.05 to 10000 Unit: ms
Example: “TRAN:TWID 800" — sets the pulse width@00 ms.
Query syntax: “TRAN:TWID?"
Returned parameter: Pulse width value in second.

STEP = Step Programming Functions

This subsystem programs the stepping functionstigpping mode. The number of loops, step values,davell times
are programmed for a specified operating mode.

UTIL:STEP:LOOP

This command sets the number of loops the stepgegation will repeat.
Parameter: 0to 99
Example: “UTIL:STEP:LOOP 10" - sets the numbglomps to 10.
If Parameter is set to 0, the loops will repedeiimitely.

UTIL:STEP:COUNT
This command sets the number of steps activated
Parameter: 1to 99
Example: UTIL:STEP:COUNT 5” — sets the numbestafps to 5.

STEP:MODE <STEP COUNT> <MODE>
This command sets the step number for a specifiedating mode.
Parameter for Step count: 0 to 99
Parameter for Mode: 0 (CV); 1 (CC); 2 (CR); 3(CP)
Example: “STEP:MODE 0 1" — sets to step O (firgpgtin the Constant Current (CC) mode

Note All steps must be set to same mode and same.range

STEP:VAL ue<STEP COUNT> <VALUE>

This command sets the step value for a specifigul st
Parameter for Step count: 0 to 99
Parameter for Value: 0 to maximum value of opartathode range
Example: “STEP:VAL 0 5" — sets step 0 to 5Amps(RIGde)

STEP:TIME <STEP COUNT> <TIME>
This command sets the step (dwell) time for a digetstep.
Parameter for Step count: 0to 99

Parameter for Time: 10ms to 600,000ms(10min)
Example: “STEP:TIME 0 1000” — sets time to 1000misstep O (first step)
UTILITY = Utility Functions

This subsystem sets or queries Menu configurations.

UTIL:MEAS:SENSE
This command sets or queries the measurement @eotsd / Remote ).
Parameter: 0]1(0-Local; 1 - Remote)
Example: UTIL:MEAS:SENS 1 — sets measuremenseém remote sense
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UTIL:EOI
This command sets or queries the end of string jE@&le for read back.

Parameter: 0...1(0-NONE; 1-CR)
Example: UTIL:EOI 1 — sets the EOS mode to CR
UTIL:TR:MODE
This command sets or queries the transient mode.
Parameter: 0...3(0—-CONTINUOUS; 1 — STEPPING;RPLLSE; 3 - TOGGLE)
Example: UTIL:TR:MODE 0 — sets the transient mtaleontinuous.

UTIL:CURR <VAL>
This command sets or queries the Electronic LoadlQe setting.
Example: UTIL:CURR 10.0 — sets C value to 10.0.

UTIL:RANG <VAL>
This command sets or queries the range mode.

Parameters: 0 — Manual range
1 — Auto range
Example: UTIL:RANG 0 — Sets the electronic loadrtanual range.
SYST:RANG?
This command returns the number of ranges for eaadte in a “CV/CC/CR/CP” sequence.
Example: SYST:RANG? — returns “1/2/3/2" meansrdgefor CV mode, 2 ranges for CC mode, 3

ranges for CR mode and 2 ranges for CP mode.

COMMON COMMANDS

A common command begins with an * and consistshode letters. It is followed by a “?” if it is augry. They are
generally not related to specific device operatiant to perform the identical function for all instnents that are
compliant with the IEEE488.2 standard. Common camas can be mixed in with regular Electronic Loathmands.
The eLOAD responds to 8 common commands that danteynal operation, status and event registerd,system data.

*CLS Clear Status Command
This command clears the Status Byte summary registt all event register.

*ESR? Event Status Register Query
This command queries the Standard Event StatusteegiReading it clears it.

*IDN? Identification Query
This query requests the Electronic Load to ident#glf. It returns the model number of the unit.

*STB? Status Byte Query
This query reads the Status Byte Register. Reatimgegister does not clear it.

*TRG Trigger Command
This command generates a trigger to the Electrooda.

*TST? Test Query
This query causes the Electronic Load to go thraughlf-test.

*SAV  Save Command
This command stores the present state and catibrdtita to internal back-up flash memory.
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COMMAND LIST

COMMAND FORMAT ACTION
INPUT enable INP[?] 0/1/OFF/ON
INP[:STATI[?] 0/1/OFF/ON
SHORT enable SHOR 0/1/OFF/ON
INP:SHOR[:STAT][?] 0/1/OFF/ON
SET commands
SET value SET[?] MAX/MIN
SET Voltage VSET[?] MAX/MIN
VOLT[:LEV][:IMM][?] MAX/MIN
VOLT[:LEV]:TRIG[?] MAX/MIN
SET Current ISET[?] MAX/MIN
CURR[:LEV][:IMM][?] MAX/MIN
CURR[:LEV]:TRIG[?] MAX/MIN
SET Resistance RSET[?] MAX/MIN
RES[:LEV][:IMM][?] MAX/MIN
RES[:.LEV]:TRIG[?] MAX/MIN
SET Power PSET[?] MAX/MIN
POWI[:LEV][:IMM][?] MAX/MIN
POWI[:LEV]:TRIG[?] MAX/MIN
TRANSIENT commands
TRANSsient enable TR[?] 0/1/OFF/ON
TLEV transient level TLEV[?] MAX/MIN
TRansient Volatge VTR[?] MAX/MIN
VOLT:TLEV[?] MAX/MIN
TRansient Current ITR[?] MAX/MIN
CURR:TLEV[?] MAX/MIN
TRansient Resistance RTR[?] MAX/MIN
RES:TLEV[?] MAX/MIN
TRansient Power PTR[?] MAX/MIN
POW:TLEV[?] MAX/MIN
SLEW rate value SLEWI[?] MAX/MIN
SLEW rate Voltage VOLT:SLEW[?] MAX/MIN
SLEW rate Current CURR:SLEW[?] MAX/MIN
SLEW rate Resistance RES:SLEWI[?] MAX/MIN
SLEW rate Power POW:SLEW[?] MAX/MIN
DUTY cycle DUTY[?] MAX/MIN
DUTY Voltage VOLT:DUTY[?] MAX/MIN
DUTY Current CURR:DUTY[?] MAX/MIN
DUTY Resistance RES:DUTY[?] MAX/MIN
DUTY Power POW:DUTY[?] MAX/MIN
FREQuency FREQI?] MAX/MIN
FREQuency voltage VOLT:FREQ[?] MAX/MIN
FREQuency current CURR:FREQI[?] MAX/MIN
FREQuency resistance RES:FREQ[?] MAX/MIN
FREQuency power POW:FREQI[?] MAX/MIN

QUERY commands
MEASure Voltage
MEASure Current
MEASure DELay
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MEAS:VOLT[:DC][?]
MEAS:CURR[:DC][?]
MEAS:DEL[?]
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PROTECTION commands
OVER Voltage value
OVER Current value
OVER Power value
UNDER Voltage value
UNDER Current value
UNDER Power value
OVER-V Time Delay
OVER-C Time delay
OVER-P Time delay
UNDER-V Time Delay
UNDER-C Time delay
UNDER-P Time delay

LIMIT commands
LIMIT Voltage MAX
LIMIT Current MAX
LIMIT Resistance MAX
LIMIT Power MAX
LIMIT Voltage MIN
LIMIT Current MIN
LIMIT Resistance MIN
LIMIT Power MIN

VOLT:PROT:OVER[?]
CURR:PROT:OVER:[?]
POW:PROT:OVER:[?]
VOLT:PROT:UNDJ?]
CURR:PROT:UNDI?]
POW:PROT:UND[?]
VOLT:PROT:OVER:DEL[?
CURR:PROT:OVER:DEL[?]
POW:PROT:OVER:DEL[?]
VOLT:PROT:UND:DEL[?]
CURR:PROT:UND:DEL][?]
POW:PROT:UND:DEL[?]

VOLT:LIM:MAX[?]
CURR:LIM:MAX[?]
RES:LIM:MAX[?]
POW:LIM:MAX[?]
VOLT:LIM:MIN[?]
CURR:LIM:MIN[?]
RES:LIM:MIN[?]
POW:LIM:MIN[?]

MODE and RANGE commands

MODE Query
CURR MODE

VOLT MODE
RES MODE
POW MODE
MODE RANGE
SYSTEM RANGE

STEP commands
Utility STEP LOOP
Utility STEP COUNT
STEP MODE

STEP VAL

STEP TIME

UTILITY commands
Utility MEASure SENSE
Utility End Of Identifier
Utility TRansient Mode
Utility Current value
Utility Range Operation
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MODe?

MODe CC
MODe:CURR
MODe CV
MODe:VOLT
MODe CR
MODe:RES

MODe CP
MODe:POW
MODe:RANGe <n>
MODe:RANGe? <MODE>
SYST:RANGe[?]

UTIL:STEP:LOOP[?] <VAL>

UTIL:STEP:COUNT[?] <VAL>

STEP:MODE[?] <STEP COUNT> <MODE> (Mbstin same mode and range)

STEP:VAL[?] <STEP COUNT> <VAL>
STEP:TIME[?] <STEP COUNT> <VAL>

UTIL:MEAS:SENSE
UTIL:EOI
UTIL:TR:MODE
UTIL:CURR[?] <VAL>
UTIL:RANG[?] <VAL>
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FIVE: CALIBRATION

INSTRUCTION

A WARNING
JJ

Exercise caution when using and calibrating antedaic load. High energy levels can be storedhatihput voltage

terminals on an electronic load in normal operatitm addition, potentially lethal voltages existthe power circuit and

on the input and sense connectors of a power supijily a rated output greater than 40V. Filter cioas store

potentially dangerous energy for some time aftevgras removed.

A CAUTION

Only qualified personnel should attempt the catibraprocedure, due to the high level of power.

This procedure describes calibration for the AMREiogrammable DC Electronic Load. The load is catixd either
through local or remote control. The following infation provides calibration procedures in locadeo

NO hardware adjustment is necessary since all céiliiorégs accomplished by software. The software secaibration
constants to the via the front panel keys. To na@inglectronic load’s precision input, calibratismould be performed at
least annually.

The nineteen parameters that need to be calibraédr all the electronic load parameters arebeatied, the load returns

to normal operating condition. If there are anyesrin the calibration, cycle the power and recalié. All constants are
saved in a non-volatile EEPROM.

CALIBRATION SERVICE ENVIRONMENT AND PRECAUTIONS
* Follow established antistatic procedures.
*  Work at a bench with adequate room and suppothfotest unit and for all equipment required.

» To reduce shock hazard, use only an insulatedgktrbladed screwdriver when calibrating.

NEVER calibrate these units alone. Ensure thatesom is present who can help should an accident.occ

CALIBRATION REQUIRED EQUIPMENT

. DMM
. Current Shunt (Precision Shunt Resistor-0.010h60%% accuracy)
. DC power supplies (suitable for CV and CC maximating)

NOTE: Removing any devices or cabling from the overalil£ation Configuration will cause erroneous resgjlplease
keep all equipment, device and cabling intact yilcess is complete.
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CALIBRATION CONFIGURATION

There are two configurations for the calibratiortta# electronic load. One is for measuring voltage the

other for measuring current.

PLW
INPUT
\ +  bwmm
A _ (VOLTAGE)
N\
M _ DMM
CURRENT  0.01Q (CURRENT)
SHUNT I +
+ —

POWER SUPPLY

FIGURE 5.1 — CALIBRATION SETUP CONFIGURATION

CALIBRATION PARAMETERS
The following are the parameters that are calilokate

* CV main level programming.

e CC low range main level programming.

» CC high range main level programming.

* CR low range main level programming.

* CR middle range main level programming.
* CR high range main level programming.

» CP low range main level programming.

»  CP high range main level programming.

e CV transient level programming.

» CC low range transient level programming.
e CC high range transient level programming.
* CR low range transient level programming.
* CR middle range transient level programming.
* CR high range transient level programming.
e CP low range transient level programming.
« CP high range transient level programming.
* CV readback.

» CC low range readback.

e CC high range readback.
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LOCAL CALIBRATION PROCEDURES

The eLOAD uses the two point's calibration methodeveby the eLOAD has two preset calibration pofotseach
parameter. The microprocessor does the calculdtiothe operating slope and offset in programmamgl readback
functions. The default calibration points are Ipaint 6400 count and high point 32000 count. Thaasethe default bit
counts (DAC circuit) where the 6400 counts poimtresents approximately 10% of full scale and the0B2counts point
is at 50% full scale. Although these points carmclienged in the “Cal. Param.” menu, it is not recanded.

The following is the procedure for the calibratmfreach parameter.

Presses “ENTER” & “.” Keys simultaneously to enalibe front panel hot keys. The ON/OFF will flashitiE done
properly.

Presses “ENTER” & “8” keys simultaneously to entep calibration mode. Once in calibration mode bperator can
use ‘U” and “U” key to shift to the different calibration pararaet.

All calibration procedures should be done in thmalsensing mode. Voltage local sensing is atrtpet terminal. In the
following calibrations steps, the procedures wilygest certain power supply input, voltage, curemd power, but the
operator must calculate the power consumption @AD to prevent from damaging the unit during cadiion.

After calibration is_completedall new values entered must be saved in the eLOAD®ash memory by pressing
“3" & ENTER key simultaneously. It will take approximately 3 seconds for the eLl®£o save the new calibration
values. During this period, the LCD will displaAVING CONFIG...”. Do not turn-off eLOAD during thigeriod.

CONSTANT VOLTAGE (CV) LOW/ MIDDLE/HIGH RANGE, MAINLEVEL CALIBRATION

CV main level calibration requires a power suppigttcovers the full range of input voltage of thad and is capable of

operating in CV and CC mode. Estimate the powesamption of the load, because power supply wiltg€C mode

while calibrating the load. Adjust the CC curréatel to a safe limit for load.

Note: Pressing CLEAR key will take you back to previoesum

Use ‘J” and “O” until you see MAIN CV0 parameter. Then presteen

CVo LO= CNT: Input measured voltage from VIDMM, then press ENTER.

CVo HI= CNT: Input measured voltagenfryolt. DMM then press ENTER key. A “SUCCESS”
should be display on the front panel LCD.

Press ©”to select MAIN CV1. Then press enter.

CV1l LO= CNT: Input measured voltage from Volt. DMMgen press ENTER

Cvl Hi= CNT: Input measured voltage from ¥/OMM then press ENTER key. A “SUCCESS” message
should be display on the front pareD.

Press U”to select MAIN CV2. Then press enter.

Cv2 LO=  CNT: Input measured voltage from Volt.DMien press ENTER

Cv2 HI = CNT: Input measured voltage from ¥OMM then press ENTER key. A “SUCCESS” message
should be display on the front pareD.

CONSTANT CURRENT (CC) LOW/MIDDLE/HIGH RANGE, MAIN LEVEL CALIBRATION
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CC main level calibration requires a power suppbt tcovers full range high range input currenthef lbad. Estimate the
power consumption of the load, and adjust the geliaput to a safe limit for the load.

Use ‘0" and “O” until you see MAIN CCO parameter. Press enter:

CCo LO= CNT: Input measured voltage from DKM, then press ENTER.

CCo HI= CNT: Input measured voltage from CDKM then press ENTER key. A “SUCCESS” message
should be display on the front panel LCD.

Press ©”to select MAIN CCL1. Then press enter.

CC1 LO= CNT: Input measured voltage from Curr.DMikN press ENTER

CcC1 HI = CNT: Input measured voltage from IdDMM then press ENTER key. A “SUCCESS” message
should be display on the front pduD.

Press ©”to select MAIN CC2. Then press enter.

cc2 LO= CNT: Input measured voltage from Curr.DMKEN press ENTER

CcC2 HI = CNT: Input measured voltage from IdDMM then press ENTER key. A “SUCCESS” message
should be display on the front pareD.

CONSTANT RESISTANCE (CR0O) LOW RANGE MAIN LEVEL CAIBRATION

CR low range main level calibration requires a posugply that has low voltage and high current, dpgrator has to
estimate the power consumption of load.

Use ‘U” and “O” until you see MAIN CRO parameter. Press enter:

CRO LO= CNT: Input measured voltage from Volt.Dthen press ENTER.
CRO LO= CNT: Input measured voltage from CurrMhen press ENTER.
CRO HI= CNT: Input measured voltage from Volt.MMthen press ENTER.
CRO HI= CNT: Input measured voltage from Curr.BINhen press ENTER key. A “SUCCESS” message

should be display on the frontgldrCD.

CONSTANT RESISTANCE (CR1) MIDDLE MAIN LEVEL CALIBRATION

CR middle range main level calibration requirescaver supply that has medium voltage and mediumeatirrout
operator has to estimate the power consumptioteofrenic load.

Use “U” and “O” until you see MAIN CR1 parameter. Press enter:

CR1 LO= CNT: Input measured voltage from Volt.DMthen press ENTER.
CR1 LO= CNT: Input measured voltage from CurrMhen press ENTER.
CR1 HI= CNT: Input measured voltage from Volt.MMthen press ENTER.
CR1 Hi= CNT: Input measured voltage from Curr.BINhen press ENTER key. A “SUCCESS” message

should be display on the frontgldrCD.

CONSTANT RESISTANCE (CR2) HIGH RANGE MAIN LEVELCALIBRATION

M470039-01 REV C Page 110



CR high range main level calibration requires a @osupply that has high voltage and medium curtantoperator has
to estimate the power consumption of load.

Use ‘0" and “O” until you see MAIN CR2 parameter. Press enter:

CR1 LO= CNT: Input measured voltage from Volt.DMthen press ENTER.
CR1 LO= CNT: Input measured voltage from CurrMhen press ENTER.
CR1 Hi= CNT: Input measured voltage from Volt.DMthen press ENTER.
CR1 Hi= CNT: Input measured voltage from Curr.BINhen press ENTER key. A “SUCCESS” message

should be display on the front panel LCD.

CONSTANT POWER (CP) LOW/MIDDLE/HIGH RANGE, MAIN LEMVEL CALIBRATION

CP main level calibration requires a power suphgt has enough power output. For example, a PL\WBKH50 model
needs at least 40V/80A power output to calibrageuthit.

Use ‘U” and “O” until you see MAIN CPO parameter. Then presgent

CPO LO= CNT: Input measured voltage from Volt.BiMhen press ENTER.
CPO LO= CNT: Input measured voltage from Cukd, then press ENTER.
CPO Hi= CNT: Input measured voltage from VoKIBA, then press ENTER.
CPO Hi= CNT: Input measured voltage from CulMNd then press ENTER key. A “SUCCESS” message

should be display on the front panel LCD.

Use ‘0" and “O” until you see MAIN CP1 parameter. Press enter:

CP1 LO= CNT: Input measured voltage from Volt.BiMhen press ENTER.
CP1 LO= CNT: Input measured voltage from Currl@Mhen press ENTER.
CP1 Hi= CNT: Input measured voltage from VoMB, then press ENTER.
CP1 Hi= CNT: Input measured voltage from CulMNd then press ENTER key. A “SUCCESS” message

should be display on the front panel LCD.

Use “U” and “U” until you see MAIN CP2 parameter. Press enter:

CP2 LO= CNT: Input measured voltage from Volt.Bivthen press ENTER.
CP2 LO= CNT: Input measured voltage from Currl@Mhen press ENTER.
CP2 Hi= CNT: Input measured voltage from VoKIBA, then press ENTER.
CP2 Hi= CNT: Input measured voltage from Culd then press ENTER key. A “SUCCESS” message

should be display on the front panel LCD.

CV TRANCIENT LEVEL CALIBRATION

CV transient level calibration requires a powermyghat covers full range of input voltage of loadd is capable of
operating in CV and CC mode. Estimate the powesgemption of eLOAD, because power supply will gaCt6 mode
while calibrating the load. Adjust the CC curréatel to a safe limit for load.

Use “U” and “O” until you see TRAN CV0 parameter. Then presgent
CVO LO= CNT: Input measured voltage from VoMM, then press ENTER.

CVo HI= CNT: Input measured voltagenfryolt. DMM then press ENTER key. A “SUCCESS”
should be display on the front panel LCD.
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Press ©”to select TRAN CV1. Then press enter.

CVl LO= CNT: Input measured voltage from Volt. DMMen press ENTER

Cvl Hi= CNT: Input measured voltage from ¥OMM then press ENTER key. A “SUCCESS” message
should be display on the front pareD.

Press ©”to select TRAN CV2. Then press enter.

Cv2 LO=  CNT: Input measured voltage from Volt.DMien press ENTER

Cv2 HI = CNT: Input measured voltage from ¥OMM then press ENTER key. A “SUCCESS” message
should be display on the front pareD.

CC LOW/MIDDLE/HIGH RANGE, TRANSIENT LEVEL CALIBRATION

CC transient level calibration requires a powermpbyphat covers full range of high range input emtrof load. Estimate
the power consumption of the electronic load, atjdst the voltage input to a safe limit for thedoa

Use “U” and “O” until you see TRAN CCO parameter. Press enter:

CCo LO= CNT: Input measured voltage from dpkM, then press ENTER.

CCo HI= CNT: Input measured voltage from CDKM then press ENTER key. A “SUCCESS” message
should be display on the front panel LCD.

Press U”to select MAIN CCL1. Then press enter.

CC1 LO= CNT: Input measured voltage from Curr.DMEkN press ENTER

CcC1 HI = CNT: Input measured voltage from IdDMM then press ENTER key. A “SUCCESS” message
should be display on the front pduD.

Press U”to select MAIN CC2. Then press enter.

cc2 LO= CNT: Input measured voltage from Curr.DMikN press ENTER

CC2 HI = CNT: Input measured voltage from iIdDMM then press ENTER key. A “SUCCESS” message
should be display on the front pduD.

CR LOW RANGE TRANSIENT LEVEL CALIBRATION

CR low range transient level calibration requirggoaver supply that has low voltage and high curreat operator has to
estimate the power consumption of electronic load.

Use ‘U” and “O” until you see TRAN CRO parameter. Press enter:

CRO LO= CNT: Input measured voltage from Volt.Dthen press ENTER.
CRO LO= CNT: Input measured voltage from Curr.@Mhen press ENTER.
CRO HiI= CNT: Input measured voltage from VoD, then press ENTER.
CRO HiI= CNT: Input measured voltage from CuM® then press ENTER key. A “SUCCESS” message

should be display on the frontgldrCD.

CR MIDDLE RANGE TRANSIENT LEVEL CALIBRATION
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CR middle range transient level calibration recalisgepower supply that has medium voltage and medunmment, but
operator has to estimate the power consumptioteofrenic load.

Use “U” and “O” until you see TRAN CR1 parameter. Press enter

CR1 LO= CNT: Input measured voltage from Volt.DMthen press ENTER.
CR1 LO= CNT: Input measured voltage from CurrMhen press ENTER.
CR1 Hi= CNT: Input measured voltage from Volt.DMthen press ENTER.
CR1 Hi= CNT: Input measured voltage from Curr.BINhen press ENTER key. A “SUCCESS” message

should be display on the fronteddrCD..

CR HIGH RANGE TRANSIENT LEVEL CALIBRATION

CR high range transient level calibration requiagsower supply that has high voltage and mediurmreatirbut operator
has to estimate the power consumption of load.

Use ‘U” and “O” until you see TRAN CR2 parameter. Press enter:

CR2 LO= CNT: Input measured voltage from Volt.Dthen press ENTER.
CR2 LO= CNT: Input measured voltage from CurrMhen press ENTER.
CR2 Hi= CNT: Input measured voltage from Volt.DMthen press ENTER.
CR2 HI= CNT: Input measured voltage from Curr.BINhen press ENTER key. A “SUCCESS” message

should be display on the frontgldrCD.

CP RANGE TRANSIENT LEVEL CALIBRATION

CP high range transient level calibration requagmower supply that has enough power output. Kamele, a PLW6K-
60-150 model needs at least 30V/90A power outputalibrate the unit. Only qualified personnel sldoattempt this
calibration, due to the high level of power.

Use “O” and “O” until you see TRAN CPO parameter. Then pressrent

CPO LO= CNT: Input measured voltage from Volt.Biivthen press ENTER.
CPO LO= CNT: Input measured voltage from CuMND, then press ENTER.
CPO Hi= CNT: Input measured voltage from VoKIBA, then press ENTER.
CPO HiI= CNT: Input measured voltage from CulMNd then press ENTER key. A “SUCCESS” message

should be display on the front panel LCD.

Use ‘0" and “O” until you see TRAN CP1 parameter. Press enter:

CP1 LO= CNT: Input measured voltage from Volt.BiMhen press ENTER.
CP1 LO= CNT: Input measured voltage from Currl@Mhen press ENTER.
CP1 Hi= CNT: Input measured voltage from VoKIBA, then press ENTER.
CP1 Hi= CNT: Input measured voltage from CulMNd then press ENTER key. A “SUCCESS” message

should be display on the front panel LCD.

Use ‘0" and “O” until you see TRAN CP2 parameter. Press enter:

CP2 LO= CNT: Input measured voltage from Volt.Biivthen press ENTER.
CP2 LO= CNT: Input measured voltage from CurrlidMhen press ENTER.
CP2 HiI= CNT: Input measured voltage from VoMB, then press ENTER.
CP2 Hi= CNT: Input measured voltage from Culd then press ENTER key. A “SUCCESS” message
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should be display on the front panel LCD.
CV READBACK LEVEL CALIBRATION

CV readback main level calibration requires a postgply that covers full range of input voltagdadd and is capable
of operating in CV and CC mode. Estimate the povegrsumption of load, because power supply wiltlg&€C mode
while calibrating the load. Adjust the CC currétel to safe limit of load.

Use “U” and “U” until you see RB CV0 parameter. Then press enter

CVO LO= CNT: Input measured voltage from VoMM, then press ENTER.

CVo HI= CNT: Input measured voltagenfr/olt. DMM then press ENTER key. A “SUCCESS”
should be display on the front panel LCD.

Press ©”to select RB CV1. Then press enter.

CVl LO= CNT: Input measured voltage from Volt. DMMen press ENTER

Cv1l HI = CNT: Input measured voltage from ¥OMM then press ENTER key. A “SUCCESS” message
should be display on the front pareD.

Press UL”to select RB CV2. Then press enter.

Cv2 LO=  CNT: Input measured voltage from Volt. DMkhen press ENTER
Cv2 HI = CNT: Input measured voltage from ¥OMM then press ENTER key. A “SUCCESS” message
should be display on the front pduD.

CC LOW RANGE READBACK LEVEL CALIBRATION

CC readback low range calibration requires a posugply that covers full range of high range inputrent of load.
Estimate the power consumption of the electroraalJ@and adjust the voltage input to a safe limitlie load.

Use ‘U” and “O” until you see RB CRO parameter. Press enter:

CCo LO= CNT: Input measured voltage from dpkM, then press ENTER.
CCo HI= CNT: Input measured voltage from CDKM then press ENTER key. A “SUCCESS” message
should be display on the front panel LCD.

Press UL”to select RB CC1. Then press enter.

CC1 LO= CNT: Input measured voltage from Curr.DMEEN press ENTER

CC1 HI = CNT: Input measured voltage from iIdDMM then press ENTER key. A “SUCCESS” message
should be display on the front pduD.

Press UL”to select RB CC2. Then press enter.

CC2 LO=  CNT: Input measured voltage from Curr.DMKEN press ENTER

CC2 HI = CNT: Input measured voltage from IdDMM then press ENTER key. A “SUCCESS” message
should be display on the front pareD.

This completes the calibration for all the input paameters for the electronic load.
Press “3” & “ENTER” key simultaneously to sawe all new calibration parameters into the load’s memory.
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RE-INSTALLING CALIBRATION DATA

In case, the calibration data becomes corrupteabioprmal conditions, the Electronic Load has atbuoitapability for
re-installing the last calibration data without heyto recalibrate the load.

1. First you need to read the slope and offset vahaes the electronic load when you receive the umityou can
call American Reliance Inc to get the calibratinformation for the electronic load (need serial ben)

Get calibration data procedure:

Get slope value:
Run command: SYST: SLOPE? <mode* to get calibration slope values where “mode”rianfi O to 39. So
there should be 40 values for slope data.

Get offset value:
Run command: SYST:OFFS? <mode2 to get calibration offset values where “mode”fiem 0 to 39. So
there should be 40 values for offset data.

2. Once you obtain all the calibration informationuywan resave this calibration information to thecebnic load.

Resave calibration slope date totedecc load.
Run command: SYST: SLOPE <mode> <value>"where “mode” is from 0 to 39, and the value is the
corresponding slope value obtained from 1.

Resave calibration offset date tatetaic load.
Run command: SYST: OFFS <mode> <value>"where “mode” is from 0 to 39, and the value is the
corresponding offset value obtained from 1.

After re-saving the calibration infornatifor electronic load, you need test the CV andn@Cle,
and check if the reading back values are withircspe

M470039-01 REV C Page 115



SIX: NEW ELOAD FEATURES

NEW ELOAD FEATURES

FW: 2.17/060216
» Power Interruption (Current Interruption)

FW: 2.29/061005
* Under-temperature Trip Caution Message (UTT)
* Input Contactor Control
» Ultra-low Range Option

FW: 2.40/061005
» Step Modification
* OSC Range Selection

FW: 2.49/081007
* Interlock Function
* PV Sweep Function

FW: 2.84/100608
* Master-Slave Parallel Operation

FW: 2.90/130129
» Step Time Unit Function.
 New Over Power Function

1. POWER INTERRUPTION (CURRENT INTERRUPTION) MODE:

For Battery and Fuel Cell Testing, a common metsetl to measure the internal impedance is the
Current/Power Interrupt or just the Interrupt methdhe battery or fuel cell is loaded at a coristan
current, and the current is interrupted by bringtrdpwn to zero or lower current level. Duringeth
interrupt period, the battery or fuel cell voltageneasured. As a result the magnitude of the
impedance can be determined. The Interrupt methode achieved in either CC mode or CP mode,
with recommendations in the CC mode.

Local Control:

Press SINGLE twice» FLASHING
-> Set the eLOAD in CC or CP Mode
- Set the Main Level to OAdc or the desired currexmel via the encoder
- Set the Peak Level to a current level larger tharMain to load the DUT
Note: Peak Level is set via the PEAK hot key and thedarcfor value edit
- Set the Power Interruption Pulse Width (PINT: 280- 2500Qus)
- Set the System Bandwidth (OSC3, OSC2, OSC1 and\DEF)
- Activate the INPUT
- Activate the PULSE mode
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- Press TRIGGER to activate Power Interruption

Remote Programming:

Setting up the Remote Connection:

1) Connect the eLOAD to the PC via GPIB/RS-232/USB/ERNET Cables

2) Follow the eTOOL1 Guide to communicate with the @&llDvia remote interface
3) Once connected, type *IDN? to query the unit

SCPI Commands:

Set the eLOAD in CC or CP Mod® MOD:CURR OR MOD:POW

Set the Main Level to OAdc or the desired curremel> ISET or CURR <NRF>
Set the Peak Level (> Main Level Setting) to ldael DUT > CURR:TLEV <NRF>
Set the Power Interruption Pulse WidhTRAN:PINT:TWD 200us ~ 2500Q:s
Set the System Bandwidth (OSC3, OSC2, OSC1 and DEFAULT)

Activate PINT (Power Interruption Modey TRAN:MOD PINTor TRAN:MOD 7
Activate the INPUT-> INP 1 or INP ON

Activate the PULSE mod® TRAN 1 or TRAN ON

Send TRIGGER signal to activate Power Interrupt®iTRG or TRIG

2. UNDER-TEMPERATURE TRIP WARNING MESSAGE (UTT):

When the heat sink temperature persists at 15 degee Celsius or below for longer than 10 minutes, a
UTT warning message will display on the front panellong with an operational status register bit (bit
11). The warning message indicates the eLOAD is eting continuously at low temperatures that may
cause condensation; please verify inlet/outlet watpressure differential and temperature are within
requirements. Proceed testing with caution to ensa the UTT message does not continue. If message
still occurs, please contact AMETEK Technical Suppx.

Local Control
NONE

Remote Programming
NONE

3. INPUT CONTACTOR CONTROL:

AMREL'’s eLOAD provides a selectable dc Contactanteol signal via the INPUT CONTACTOR
feature. A TTL active high signal (+5Vdc) or TTttave low signal (0Vdc) will be delivered to the
Port_0 (Pin 9) of the 12-pin External ProgrammimgtPrior to the eLOAD input turning on and
after the eLOAD turns off, to activate/deactivateexternal contactor/relay. To allow time for an
external dc contactor to open or close and actitreeutput of the DUT, the Input Contactor feature
offers a programmable delay (50 ~ 500ms) thataelay the eLOAD input during load on sequence
and the Port_0 signal during load off sequencee THL signal is useful for controlling driver
circuits for external relays or contactors to is®lan eLOAD system from high power DUT during
the off-state of the testing application.

| Port 0+ @ On | TTL-High Control Signal at input on; |
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Port 0- @ On TTL-Low Control Signal at input on;

Disable Disable Input Contactor function; Port_fAdtion released

Delay Time delay constant before input on and afijeut off.
Parameter: 50~500ms

Typical eLOAD Turn-on Sequence
1) Close External Contactor/Relay
2) DUT output On (During Delay)
3) eLOAD input On

Typical eLOAD Turn-off Sequence
1) eLOAD input Off
2) DUT Output Off (During Delay)
3) Open External Contactor/Relay

Local Control

MENU =>LOAD CONTROL = INPUT CONTACTOR =>» CONTROL =>» DISABLE
= PORTO0 + @ ON
= PORTO - @ ON
= DELAY =>» 50ms ~ 500ms

Remote Programming

[SOURCce:]INPut:CONtactor

This command configures the INPUT CONTACTOR Mode

Command Syntax INPut:CONtactor <mode>

Parameters 1: DISABLE | 2: PORTO+ @ ON | 3: PORTO+ @ ON
Query Syntax INPut:CONtactor?

Returned Parameters 11213

[SOURCce:]INPut:CONtactor:DELay
This command configures the INPUT CONTACTOR Mode

Command Syntax INPut:CONtactor.DELay <delay-time>
Parameters 50 ~ 500ms

Query Syntax INPut:CONtactor:DELay?

Returned Parameters 50 ~ 500ms

4. Ultra-low CC & CP and Ultra-high CR Ranges (Optonal Feature)

Project requirements are dynamic and over a lang ipan and often times it may need high-current
applications one day and ultra-low current appiocet the next. AMREL eLOAD offers an Ultra-

low range CC and CP mode and a Ultra-high rangen@&e utilizing a unique dual-shunt design
which provides precise, accurate, high-resolutioth epeatable measurements in thousands of Amps
and down to tens of Amps in a single box. The lpase of a single system over the lifetime of the
project will yield incredible cost savings in RQldasatisfy dynamic application demands.

Constant Current Ultra Low (CCUL) Range —
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* Programming Accuracy: .05% of Setting + .05% ofulMVax Current
* Read back and Measurement: .05% of Reading + dfS%&UL Max Current
* Resolution: 14 Bits

Constant Power Ultra Low (CPUL) Range —
* Programming Accuracy: 1% of Setting + .1% of CPMax Power
* Read back and Measurement: .05% of Reading + fICFPUL Max Power
* Resolution: 14 Bits

Constant Resistance Ultra High (CRUH) Range —
» Programming Accuracy: Please refer to Specificetio
* Read back and Measurement: Please refer to Syainfis
* Resolution: 14 Bits

Important Notes for CCUL, CPUL and CRUH:

1) Cross Mode or Cross Range from one of the normalading modes into one of the ultra
modes will cause the eLOAD input to disable andsiiok any power
2) The maximum current loading in CPUL and CRUH i4{l@ax)

Local Control:

MODE RANGE

CONSTANT CURRENT 2>AUTO

(PRESS CC HOT KEY) ->MANU ULO
->MANU LOW
->MANU MID
->MANU HI

CONSTANT POWER 2>AUTO

(PRESS CP HOT KEY) ->MANU ULO
“>MANU LOW
->MANU MID
“>MANU HI

CONSTANT RESISTANCE >AUTO

(PRESS CR HOT KEY) ->MANU LOW
->MANU MID
“>MANU HI
->MANU UHI

Remote Programming:

[SOURce:]MODe:RANGe

The commands sets and query the operating rarthe atirrent operating mode.

Command Syntax MODe:RANGe <NR1>
Parameters range index 0 — Low Range
1 — Middle Range
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2 — High Range

3 — Ultra High/Ultra Low Range
Query Syntax MODe:RANGe?
Returned Parameters <NR1>, range index number

5. Step Mode Modification

The Step Operation for the eLOAD has been modifigorovide 256 set points for the step operation.
In the older version firmware, the 256 set poimesseparated into 4 profiles of 256 steps, which
limited the amount of total programmable step s@tts. The latest firmware revision combines all
set points into a single profile of 256 steps

STEP MODE

In step mode, the eLOAD generates customized segueidifferent input levels up to a maximum of Z86ps (points)

for each mode, with dwell times from 1ms to 65536 rithe step sequence can be cycled for one upst®56count(s) or

infinity for unlimited repeat. At the end of théep cycle count, turn transient level off and tlwento restart the step
cycle and count.

L

0 t1 2 t3 T4 5 t6 t7 t8 Thea

STEP: The Step mode will repeat the step cycle untilehé of the dwell time without the need for a trigge
signal. Once transient level is activated, the BTode will start as well.

STEP AUTO: The Step Auto mode will traverse through the whsimed step cycle until the end of the dwell
time upon the receiving a trigger signal.

Note: When triggering the STEP AUTO function via thefioanel, when the step is activated (it will SHeWTO"),
the step cycle will repeat itself until the endle Step Parameter setting. If the STEP AUTO fonds triggered via
PC, the step has to be triggered using a *TRG diGITéommand after the transient level is turned on.

STEP ONCE: The STEP ONCE function will only activate the fissep in the step cycle until the next
trigger signal is received.

Note: For front panel operation, the STEP ONCE functigt only activate the first step in the step cyckor PC
operation, by sending a *TRG or TRIG command wahgient on, the next step in the step cycle caachigated.

Typical Application Simulating battery drain for testing portablettegy powered products. A cellular phone, for
example, has complex battery discharge characdtsridtie to its different operating modes. A loagfife can be created
using the eLOAD load to simulate those characiesist
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Step Remote Operation

STEP = Step Programming Functions
This subsystem programs the stepping functionstiepping mode. The number of loops, step valusd,davell times
are programmed for a specified operating mode.

[SOURce:]STEP:COUNt

This command sets the number of times that the S§ERecuted before it is completed. The commards
parameters in the range 1 through 65535, or ififi}. Program “0 (infinity)” as the command parderewill execute a
STEP indefinitely.

Command Syntax STEP:COUNt <NR1> | INFinity
Parameters 0| INF(0) | 1 TO 65535 | MIN | MAX
Query Syntax STEP:COUNt?

Returned Parameters <NR1>, Loop Count

[SOURce:]STEP:CURRent[:LEVel]

This command specifies the current setting for estep.

Command Syntax STEP:CURRent <NR1>,<NRf+>

Parameters <NR1> point index, 1 through 256
<NRf+> current level for specified point. Referrtmdel specifications for
range | MIN | MAX

Query Syntax STEP:CURRent? <NR1>
Parameters <NR1> point index, 1 through 256
Returned Parameters <NRf+> current level for specified point

[SOURce:]STEP:CURRent:TIMe?
This command specifies the dwell time for each SEEP. Each value of point represents the timeiilirseconds that
the input will remain at the particular STEP stenp before completing the step. At the end ofdell time, the input
of the electronic load depends upon the followingditions:
B If STEP:CURRent:STATe ON has been programmed, theniput automatically changes to the
next point in the STEP.
B If STEP.:CURRent:STATe AUTO has been programmed, theanput awaits for a trigger
command to change to the next point in the STEP.
B If STEP:CURRent:STATe ONCE has been programmed, thénput remains at the present
level until a trigger sequences the next point inhie STEP.

Command Syntax STEP:CURRent:TIMe <NR1>,<NR1>
Parameters 1* <NR1>, point index

2" <NR1>, 0 to 65535 | MIN | MAX
Unit ms
Query Syntax STEP:CURRent:TIMe? <NR1>
Parameters <NR1> point index
Returned Parameters <NR1> dwelling time value in ms

[SOURce:]STEP:CURRent:STATe
This command specifies how to process the STEPeseing. The following parameters may be specified.
m  ON Causes the entire STEP to be executed immediat@bed by its dwell delays. As each dwell
delay elapses, the next point is immediately exatut
m  ONCE Causes the STEP to advance only one point aftérteigger. Triggers that arrive during a
dwell delay are ignored
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m  AUTO Causes the entire STEP to be executed sequertfilythe starting trigger, paced by its
dwell delays. As each dwell delay elapses, the peixtt is immediately executed.

Command Syntax STEP:CURRent:STATe <NR1>
Parameters O|OFF()|1]ON(1) | 2| AUTO(2) | 3| ONCE(3)
Query Syntax STEP:CURRent:STATe?
Returned Parameters <NR1> 0=0OFF
1=ON
2=AUTO
3=ONCE

NOTE: Please refer to the eLOAD Programming manuabnd Operation Manual for further Step Operation and
comprehensive Step SCPI Commands.

6. OSC Range Selection

The OSC Range selection now includes DISABLE + DBEA, DISABLE + OSC1, DISABLE +
OSC2 & DISABLE + OSC3. With the new selectiong #LOAD provides more bandwidth
selections for applications with dc load + ac pdyation. The DISABLE OSC range will stop
detection of oscillating conditions; in the caseradc inputs are required for testing applications.

Local Control

MENU

LOAD CONTROL =» OSCILLATE = OSC CONTROL = DEFAULT
= OSC1
= OSC2
= OSC3

= DEFAULT + DISABLE
= OSC1 + DISABLE
= OSC2 + DISABLE
= OSC3 + DISABLE

Remote Programming

SYSTem:OSCillate:PROTection

This command selects the Bandwidth (selects thgraromable slew rate range) of the eLOAD and enatitebles
Oscillation Protection.

Command Syntax SYST:0OSC:PROT <OSC mode>

Parameters <OSC Mode>

0: DEFAULT

1: OSC1
2: 0Sc2
3: OSC3
4: DEFAULT + didad
5: OSC1 + disable
6: OSC2 + disable
7: OSC3 + disable

Query Syntax SYST:OSC:PROT?
Returned Parameters 0~7
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7. Interlock Function

The Interlock Function provides the capability éonotely enable and disable the eLOAD input. Initaid
the interlock can be used for system level appboat where it is used as a redundant protectianftnices
the eLOAD Input to the off state in the case ofrakor protection trips. The Interlock controltetacan be
configured, please see below.

Local Control

MENU

LOAD CONTROL = TRIGGER =» ACTION EXT. = NONE
= INTLOCK -
= INTLOCK +

Important Notes:
1) The Trigger SourceLOAD CONTROL=> TRIGGER= SOURCE)must be set to “External”
2) When “Interlock —" is selected: Low/0Vdc — Disables Input, High/5Vdc — Enablepuh
3) When “Interlock +*is selected: Low/0Vdc — Enables Input, High/5Vdc — Disablepuh
4) Trigger_In pin is internally pulled high, with rece to EGND pin. Open = High, EGND = Low.

Remote Programming

TRIGger:ACTion:PROTection

Command Syntax TRIG:ACT:PROT <Action Number>
Parameters <Action Number>

0: NONE

1: INTERLOCK -

2: INTERLOCK +

Query Syntax TRIG:ACT:PROT?
Returned Parameters 0~2

8. STEP TIME UNIT

This function allows user to select the step tirmsebunit from millisecond to second, which enhartbed
maximum dwell time (step time) from 65535ms to @xbPer step point. Up to 256 step points are user
programmable. This function will help user to peridong term dynamic loading burn in type of apations
or similar.

Local Control
MENU

LOAD CONTROL STEP PARAM. -> MODE -> STEP
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- STEP AUTO

- STEP ONCE
-> COUNT - 1~ INFINITY
- TIME UNIT - MILLISECOND
- SECOND

Remote Programming

STEP:TIM[e]:UNIT

This command selects the time base unit for STEEY&ijon between millisecond or second.

Command Syntax STEP:TIM:UNIT <Action Number>
Parameters <Action Number>
0: millisecond
1: second
Query Syntax TRIG:ACT:PROT?
Returned Parameters 01
Default 0: millisecond

9. OVER POWER WARNING MESSAGE (OP):

The eLOAD has an Over Power Protection functiorasd05% of rated power. If the power based onifipOt
terminals voltage and current exceeds 105% of nadeekr, the unit will display a warning message *@Rd the load
will limit input current level to maintain the inppower to prevent unit from over overload. Owmperature protection
may trip if the input power exceeds the rated popegsistently

Local Control
NONE

Remote Programming
NONE
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10. PV SWEEP Function

Sweep feature for PV test. Please refer to the descriptions below for details of Sweep
operation on eLoad devices. * A graphical PC Software for ELOAD Sweep control is
available online for download.

1. SCPI commands
a. Description: enter/leave sweep operation mode.

Usage: SWE[EP]:ENAB[LE] O|OFF|1|ON
SWE[EP]:ENABILE]?

0, OFF: leave sweep mode.
1, ON : enter sweep mode.

NOTE: 1. while in sweep mode front panel display and key definition will be different from normal
Load operation mode.

b.  Description: type of sweep mode.

Usage: SWE[EP:MODIE] CURR|CC |VOLT |CV |RES |CR|POW |CP [PV

SWE[EP]:MODIE] ?
CURR, CC: constant current sweep mode
VOLT, CV: constant voltage sweep mode
RES, CR : constant resistance sweep mode
POW, CP: constant power sweep mode.
PV: Photovoltaic sweep mode.

NOTE: 1. while in PV mode, CV sweep operation will be done, and will also do Isc, Voc test.
2. Isc stand for current measurement while short-circuit.
3. Voc stand for voltage measurement while open-circuit.

c.  Description: dwelling time of each sweep step.

Usage: SWE[EP]:STEP:TIM[E] <step time>
SWEI[EP]:STEP:TIM[E]?

<step time>: value between 100 and 60000 in unit of mini-second.
NOTE: (none)
d. Description: step value increased/decreased of each sweep step.

Usage: SWE[EP]:STEP:VAL[UE] <step value>
SWE[EP]:STEP:VAL[UE]?
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<step value>: value between 0 and max. value of mode.

NOTE: 1. step value MUST NOT be 0, or "ERR 3" message will display on front panel while
launching sweep operation, and sweep state code will be -3(while query by SWE:STAT?)

e. Description: the last value for sweep step.

Usage: SWE[EP]:STOP:VAL[UE] <stop value>
SWE[EP]:STOP:VAL[UE]?

<stop value>: value between 0 and max. value of mode.

NOTE: 1. stop value MUST NOT be the same as start value , or "ERR 2" message will display
on front panel while launching sweep operation, and sweep state code will be -2(while
query by SWE:STAT?)

f.  Description: the first value for sweep step.

Usage: SWE[EP]:STAR[T]:VAL[UE] <start value>
SWE[EP]:STAR[T]:VAL[UE]?

<start value>: value between 0 and max. value of mode.

NOTE: 1. start value MUST NOT be the same as stop value , or "ERR 2" message will display
on front panel while launching sweep operation, and sweep state code will be -2(while
query by SWE:STAT?)

g. Description: control or query the sweep state

Usage: SWE[EP]:STAT[E] 0|OFF|1]ON
SWE[EP]:STATIE]?

0, OFF: force sweep operation to stop
1, ON : launch sweep operation

NOTE: 1. while sweep operation is stopped by "SWE:STAT OFF", "ERR 5" message will display
on front panel, and sweep state code will be -5(while query by SWE:STAT?)
2. meaning of query value:

0 - idle or sweep done

1 - sweep started.

2 - sweep is waiting

3 - sweep is in operation

4 - Isc test is in operation
5 - Voc test is in operation.
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-1 - sweep halt, because (start value + step value) > stop value.
-2 - sweep halt, because start value == stop value.
-3 - sweep halt, because step value == 0.
-4 - sweep halt, too many step to operate. (no more than 1000 steps)
-5 - sweep halt by "SWE:STAT 0" or front panel control.
-6 - sweep halt by protected trip.

h.  Description: query number of valid data records sampled available.

Usage: SWE[EP]:DATA:COUNIT]?

NOTE: (none)

i.  Description: query data record sampled in sweep operation
Usage: SWE[EP]:DATA:VAL[UE]? <record number>
<record number> - value between 1 and number got by "SWEEP:DATA:COUNT?"
response format: <set value> <measured voltage> <measured current>
<set value> - value set for this step
<measured voltage> - voltage measured in this step
<measured current> - current measured in this step

NOTE: (none)

j. Description: query current measured while short-circuit.
Usage: SWE[EP]:ISC?
NOTE: 1. This value is ONLY valid in PV sweep mode.
k.  Description: query voltage measured while open-circuit.
Usage: SWE[EP]:VOC?

NOTE: 1. This value is ONLY valid in PV sweep mode.

2. Front panel operation for LPL with VFD display
a. Sweep disabled mode - eLoad operate in normal mode when "SWEEP:ENABLE OFF".

(refer to manual for details of front panel operation.)
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b. Sweep enabled mode - eLoad operate in sweep mode when "SWEEP:ENABLE ON".

VFD display format - first line of VFD display meter value, while second line of VFD display sweep state

like example message below.

"L SWP OFF" - sweep idle state in low range.
"M SWP WAITING" - sweep start waiting in middle range.
"H SWP STEP 5" - sweep operating at 5th step in high range.

"L SWP STEP VOC" - sweep operating at open-circuit in low range.
"L SWP STEP ISC" - sweep operating at short-circuit in low range.
"M SWP STEP ERR 3" - sweep operation halted with error code 3.

Key definition - only INPUT ON/OFF, CLEAR, ENTER, and UTILITY keys are valid.

INPUT ON/OFF - press this key to start/stop sweep operation.

UTILITY - press this key to access menu tree.

CLEAR - press this key to show OEM message, clear protection, or
clear sweep error.

ENTER - press this key to show FF, Pm, Voc, Isc, Vmp, Imp value.

Definition of values:

FF: fill factor in %

Pm: max. power value

Voc: measured voltage of open-circuit test
Isc: measured current of short-circuit test
Vmp: measured voltage at max. power step.
Imp: measured current at max. power step.

3. Front panel operation for PLA/PLW new front panel

a. Sweep disabled mode - eLoad operate in normal mode when "SWEEP:ENABLE OFF".

b. Sweep enabled mode - eLoad operate in sweep mode when "SWEEP:ENABLE ON".

LCD display format - second line of LCD display sweep state like example message below.

"L SWP OFF" - sweep idle state in low range.
"M SWP WAITING" - sweep start waiting in middle range.
"H SWP STEP 5" - sweep operating at 5th step in high range.

"L SWP STEP VOC" - sweep operating at open-circuit in low range.
"L SWP STEP ISC" - sweep operating at short-circuit in low range.
"M SWP STEP ERR 3" - sweep operation halted with error code 3.

hot key with led definition - only STEP is valid which will launch or stop sweep operation.
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utility key definition - only CLEAR, ENTER, and UTILITY keys are valid.

UTILITY - press this key to access menu tree.

CLEAR - press this key to show OEM message, clear protection, or
clear sweep error.

ENTER - press this key to show FF, Pm, Voc, Isc, Vmp, Imp value.

Definition of values:

FF: fill factor in %

Pm: max. power value

Voc: measured voltage of open-circuit test
Isc: measured current of short-circuit test
VVmp: measured voltage at max. power step.
Imp: measured current at max. power step.

4. Sweep control menu tree

UTILITY --> SWEEP CONTROL --> ENABLE --> OFF/ON
-->MODE --> PV/CVICC/CR/CP
--> START VALUE --> start value of sweep step
-->STOP VALUE --> stop value of sweep step
--> STEP VALUE --> step value +- of sweep step
--> STEP TIME --> dwelling time of sweep step
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11. Master-Slave Parallel Operation

The eLOAD provides Master/Slave configuration &t@des with current sharing capability. Please
refer to the steps below for eLOAD configuratiord aontrol.

Available Mode Ranges
* CC Mode High Range
* CP Mode High Range
* CR Mode Low Range
* CV Mode Low Range
* CV Mode Mid Range

* CV Mode Hi Range

Setup Configuration Rear View

‘ GPIB/RS-232/USB/ETHERNET
Master

External Programming Port

Slave 1
External Programming Port Iy o
Pin Definition oo mujjml . ”T”T
1 | +Sense
2 | -Sense
3 | AGND (EXT GND) External Programming Port
4 | EXT PRG
5| VMON
6 | IMON
T Slave 2
8 | FAULT
9 | PORT OUT ”T TTTTTDETT
10 | TRIGIN NI Z12) o) 00|~ | cof o] <t 0] |
11 | TRIGOUT
12 EGND External Programming Port
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More devices can be paralleled by daisy chain tigg Dut of each
unit to the Trig_In of the other unit for digitabtrol signal and by
connecting the IMON of the Master unit to the EXR® of the
Slave units for analog control signal. Be surediigaal return is
different between digital signal (EGND) and anasagnal (AGND).
Connect the RY_NO of each Slave unit to RI of Maatet for
System Fault operation.

eLOAD Configuration — Master eLOAD

1) Mode Control:
Press the€C/CV/CR/CP hot keys to activate the operating mode.

2) Manual Range Control: RANGE L,M and H

NOTE: Current Range can be changed to accommodateattiffeurrent settings — L: 10% qfak, M: 50% of
Ivax s and H: 100% Ofl\LAX.

3) Set Main Level: Set Main Level to O if it is EXT Programming only

4) Set Master+Slave:
a. Press ENTER and “.” Simultaneously(activate theklmmor menu)
b. Press ENTER and LOCAL simultaneously(activate M&Stave menu)
c. Select the system configuration by key 4 and key €crolling flywheel and press
ENTER
Master only (Default)
Master + 1 Slave
Master + 2 Slaves
Master + 3 Slaves
Master + 4 Slaves
Master + 5 Slaves

5) Set Rl live:
UTILITY =>SYSTEM=>INHIBIT CONTROL =>LATCHED =>LIVE

6) Set Trigger Source:
a. Access the Trigger Source Selection Menu from ttityJMenu
LOCAL (MENU) =»LOAD CONTROL 2>TRIGGER 2SOURCE
b. Press Enter to configure Trigger Source Selection
C. Select the required trigger source

7) Set Input Contactor Control:
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8)

9)

a. Access the Port_0 TTL output to activate/deactitageSalve units  LOCAL
(MENU) =»LOAD CONTROL =INPUT CONTACTOR =>CONTROL =>PORTO + @
ON

b. Press Enter to have TTL high at Port_0 when Input O
c. Program the delay Oms to 500ms if necessary

Select System Bandwidth:
MENU - LOAD CONTROL - OSCILLATE > OSC. CONTROL>

OSC3 - Rising and Falling Time = 50Qs; Slew time of Master should be slower than Slave

Saving the Configuration: Menu—> PROFILE—> RESET> Enter to update the operating
Min/Max ranges (It needs to reset again once clhbgek to Master only)

eLOAD Configuration — Slave eLOAD

1)

2)
3)
4)

5)

6)

7)

8)

9)

Manual Range Control:
RANGE - MANUAL High only

NOTE: It should be high range only in order to have saareent setting controlled by IMON from Master uni
Mode Control: CC Mode only

EXT.CONTROL: Set EXT control on

Set Main Level: Set Current Level to OAdc

Trigger Source: Set Trigger Source External

Set Interlock:
a. Access the Trigger Source Selection Menu from ttiiyJMenu
LOCAL (MENU) =LOAD CONTROL =»TRIGGER =>ACTION EXT =»INTLOCK —
b.  Press Enter to configure TTL low at TRIG_IN to dilalnput
Cc. Press INPUT Hot Key on which will be flashing anditing for trigger to turn on later.

INPUT always ON
LOCAL (MENU) =LOAD CONTROL =BOOT INPUT =ON

Select System Bandwidth:
MENU - LOAD CONTROL = OSCILLATE > OSC. CONTROL
- OSC1 - Rising and Falling Time = 10@s; it can be default 50us if necessary

Saving the Configuration: Menu—-> PROFILE> SAVE - 0
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Note: Location O will be stored in the non-volatile memaoif the eLOAD and will be loaded each
time the eLOAD is rebooted, however it will be canddl with the factory default configuration.
Other profile locations 1, 2, & 3 can be used,wilitneed to be loaded each time the eLOAD is
rebooted.

It needs to press the Slew Hotkey again after dngrtge slew time setting.

It needs to add the additional filter board atittpait terminal in order to keep the stability at CV
mode.

REMOTE INHIBIT (RI) & DRY CONTACTS ALARM PIN DEFINI _ TION

In the case of fault conditions, the eLOAD providesexternally short-activated emergency shut-off fRemote Inhibit)
that will disengage the eLOAD operation. For adpeatection, normal and deviant conditions can leaiified by the
Dry Contacts Alarm, which utilizes Normal Open (RYO) and Normal Close (RY_NC) relays as alarm indicafor
customization of external protection systems. ldhse of a protection or AC power loss, the RY WilDshort (closed)
and RY_NC will be opened to indicate a fault/detvieondition, either contact can be used to triggeexternal alarm.

1 gQ C

o] Al

SLAVE PIN 5 GOES TO MASTER PIN 1
SLAVE PIN 4 GOES TO MASTER PIN 2
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Pin Number

Pin Definition

1-RI+

Remote Inhibited (RI) is used as an emergency bwitalisable
the system. RI can be connecting to a switch aysm
collector device that shorts the RI pin to commBGKD)
whenever it is necessary to disable input of thie nce Rl is
activated, it will turn off the dc output. In ordr re-activate the
unit, the connection between common and RI pin s¢ede
open again, and it will have 3 seconds delay.

2—-RI-

The EGND return path for RI+ pin. Shorting RI+ aRHd (Pin 1
& Pin 2) will trigger RI protection.

3-RY_NC

Dry Contacts alarm: a fault alarm is declared ér¢his a loss of
AC power or protections are triggered. The faudral outputs
provide a normally closed relay configuration thedvides
user’s flexibility and isolation required to an esttal controller
or an external alarm panel. The delay is 3 second

4-RY_CO

Relay Common. Provides the common (reference) aiiame
only for RY_NC or RY_NO

5—RY_NO

Dry Contacts alarm: a fault alarm is declared éfrthis a loss of
AC power or protections are triggered. The faudtral outputs
provide a normally open relay configuration thai\pdes user’s
flexibility and isolation required to an externaintroller or an
external alarm panel. The delay is 3 second.

System Spec with the same models in parallel

N =Number of Slave + 1,

P=Power rating of Master,

I=Current rating of Master,

R=Resistance rating of Master,

S=Slew time of Master should be less than the slew time of Slave

Psystem=P x N

Isysetm=I x N

Rsysetm=R/N

Ssystem-min=S x N if Master slew-time=Slave slew-time
Accuracy and Offset = Master Specification x N

Slew Time = Master Specification X N

System Spec with the same models in parallel

1) With the same models, this configuration can be working as one single unit with increased power and current rating.

2) To further improve current accuracy in MastertSlave configuratio. User can perform current calibration even in

Master+Slaves mode.

3) It still has all the step, transient or pulse features. Slave slew time must be set to ; of Master’s slew time.
4) The CC-Low, CC-Mid, CP-Low, CP-Mid, CR-Mid, CR-High for won't be used Master-Slave configuration.

5) It could have stability issue at CV mode with very low current level and it also depends upon the wiring and DUT. It would

be better adding equivalent RC filter at the input terminal for this case.
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SEVEN: SPECIFICATION AND POWER CURVE

COMMON SPECIFICATIONS

Constant Voltage Mode

CVHigh Range 0-v)v
CVMedium Range 0-(VIQ)v
CVLow Range 0-(/10)V

Temp Coefficient

100 ppm / °C of Rated Voltage

Transient Time Range

Fast Band(default, Osc1)

0.500 ~ 51.19 ms

Slow Band(Osc2, Osc3)

0.500 ~511.9ms

CV Resolutions*2

1/16000 of rated voltage

CV Resolution

CV Accuracy*2 (CVH, CVM, CVL) | 0.05% +/- (0.1% x Vmax) V

1/16000 of Rated Voltage

CV Accuracy (CVH, CVM, CCL)
Constant Power Mode
CPHigh Range

0.05% +/- (0.1% x V)V

0-PYW

CPMedium Range

0- (P12) W @ DC input current < (I/2) A

CPLow Range

0- (P110) W @ DC input current < (1/10) A

Transient Time Range

Same as CC Mode

Temperature Coefficient

CPHigh Accuracy™2

Constant Power Mode : Program

300 ppm / °C of Rated Power

1.00% +/- (Px0.5%) W @ input current > {1/20) A, input voltage > (W/10) V

CPMedium Range

1.00% +/- (Px0.5%) W @ input current > (1/100) A, input voltage > (V/10) V

CPLow Range

1.00% +/- (Px0.5%) W @ input current > (I/1000) A, input voltage > (V/5)V

Program

Constant Current Mode

CP Resolution*2 1/16000 of Rated Power

CCHigh Range 0-1A
CCMedium Range 0-(W2)A
CClow Range 0-(/110)A

Transient Time Range

Fast Band (default, Osc1)

0.050 ~ 51.19 ms

Slow Band (Osc2, Osc3)

0.500 ~ 511.9 ms

Temperature Coefficient

CC Resolution*2

Constant Current Mode : Program

100 ppm / °C of Rated Current

1/16000 of rated current

CCHigh Accuracy*2 LHM

Constant Resistance Mode
Transient Time Range : CRM / CRH

0.05% +/- (1x0.1%) A

Same As CC Mode

Transient Time Range : CRL

Same As CV Mode

Temperature Coefficient : CRM / H

300 ppm / *C of Minimum Resistance

Temperature Coefficient : CRL

300 ppm / °C of Maximum Resistance

Constant Resistance Mode - Program

CR Resolution®2

1/16000 of rated value
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External Programming Mode

Manitor Output Signal 0-10 Volts output for 0 to full scale value

VMON Accuracy 0.10% +/- (Vx0.1%) V

IMON Accuracy 0.10% +/- (Ix0.1%) A

Analog Program 0~10Volts Input yields 0 -- selected full scale loading in all modes
Accuracy Same As Internal + 0.1% Rating

Input Impedance

200k0£1%

BandWidth(-3dB)

Limited By Internal Transient Time

Remote Interface
Programmable Protection
Power (OPP)

GPIB / RS-232 / ETHERNET / USB

Range (Px1.05/800) ~ (Px1.05) W
Resolution (Px1.05/8000) W

Accuracy 0.50% +/- (P x 21 / 8000) W
Voltage (OVP)

Range (Vx1.05/1600) ~ (Vx1.05)V
Resolution (Vx1.05/16000) V

Accuracy 0.20% +/- (Vx1.05/800) V
Current (OCP)

Range (1x1.05/1600) ~ (Ix1.05) A
Resolution (Ix1.05/16000) A

Accuracy 0.20% +/- (Ix1.05/800) A

Under Voltage Lockout (UVL)

Mode

Input On / Continuous

Range ((v/4000*3) ~ Vmax) V
Resolution (V/4000) V
Accuracy 2.50% +/- (V/800) V

Anti-Oscillation
Protection

Default/ Osc1/ Osc2/ Osc3/ Disable

QOver Power (OP) (Px1.05) +/- (Px0.02) W

Over Voltage (0V) (Vx1.05) +/- (Vx0.02) V

Qver Current (0C) (1x1.1) +/- (1x1.1x0.01/1.05) A
Over Temp (OTP) 90.00 +/- 5.000 °C

Reverse Max Current (RCP) (Ix1.1) A

Short Max Current (1x1.02) A

Remote Inhibit (RI) Short

Fault Indicator

AC Input

SPDT Relay (30Vdc/0.5A or 125Vac/0.25A

95~240 Vac 48~62 Hz

Derating for higher temperatures

(-)1.67% Rated Power / °C

Operating Temperature

5°C~40°C

Transient Mode

Frequency Range

0.100 - 10,000 Hz

Duty Range

1.000 - 100.0%

Transient Time Accuracy

Dielectric Strength
Primary Circuit To Chassis

10.0% +/- 50% of Min Time

1500 Vac for 1 min

Primary Circuit To Load Terminal

1500 Vac for 1 min

Load Terminal To Chassis

1500 Vdc for 1 min

1 — All Mode Specification measure by slow band a&8C room temperature unless otherwise specified
2 — Transient Mode Specification must be x2

3- Please contact AMETEK Technical Support for a ftall datasheet / power curve for a specific eLQAddel.
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PLA Model | Weight [Ib Dimension WxHXL [inch]
PLA800 28 19.5x17x3..0
PLA1.5K 28 19.5x17x3..0
PLA2K 70 24.5x17x5.2
PLA2.5K 70 24.5x17x5.2
PLA3K 70 24.5x17x5.2
PLA4K 104 24.5x17x..0C
PLASK 104 24.5x17x.0C
PLAGK 13¢ 24.5x17x10.
PLA7.5K 13¢ 24.5x17x10.
PLA10OK ~105-dual boxe: | 24.5x17x.0C-dual boxe:
PLA15K ~135-dual boxe: | 24.5x17x10.t-dual boxe:
15U Cabine =~12C 38.2x23.5x34.
30U Cabiret ~25( 382x23.5x63.!
PLA 800W - 7.5kW 60Volt Operation Curve PLA 800W - 7.5kW 120Vt Operation Curve
100
100
—PLAS00-60-300 ——PLAB00-120-150
—PLA1.5K-60-600 ——PLA1.5K-120-300
10 - ——PLA2K-60-600 — PLAZK.120.400
= —PLAZ2.5K-60-1000 2 " T —pLrz.sk-120600
2 —PLA3K-60-1000 2 ——PLA3K-120-800
E, —— PLA4K-60-1200 & —— PLA4K-120-1000
IR PLASK-60-1200 s 14 PLASK-120-1200
PLAGK-60-1500 PLAGK-120-1500
~ PLAT.5K-60-1500 ——PLA7.5K-120-1500
0.1 | | | 0.1 I i i |
0.1 1 10 100 1000 01 1 10 100 1000
Current (Amp) Current (Amp)
PLA 800W - 7.5kW 400Volt Operation Curve PLA 800W - 7.5kW 600Volt Operation Curve
1000
—— PLAB00-400-50 ——PLAS00-600-30
100 __ by a1.5K-400-100 100 - ——PLA1.5K-600-60
—— PLAZK-400-150 —PLA2K-600-100
§ o Prnesiom g | oiascooorso
2 ——PLA3K-400-300 = 10T
& ——PLA4K-400-360 3 ——PLA4K-600-200
E E PLAS5K-600-240
2 PLASK-400-400 ) PLAGK-600-300
LI PLAGK-400-500 11 plLA7.5K-600-400
—— PLA7.5K-400-600
0.1 | | 01 i ; ;
01 1 10 100 0.1 1 10 100
Current (Amp) Current (Amp)
PLA BOOW - 7.5kW 800Volt Operation Curve PLA 800W - 7.5kW 1000Volt Operation Curve
1000 1000
——PLAB00-1000-5
1o | PLAROO00-18 ——PLA1.5K-1000-12
— PLA1.5K-800-30 100+ PLAZK-1000-15
_ ~ PLAZK-800-30 PLAZ.5K-1000-20
g | pmscee g | Tres
S 10 PLAIK.800-75 % 10 PLA4K-1000-30
K —— PLAS5K-800-100 g —PLAS5K-1000-50
s PLAGK-800-120 S PLABK-1000-60
14 ——PLA7.5K-800-150 1 L —PLAT.5K-1000.75
01 | | 0.1
0.1 1 10 100 0.1 1 10 100
Current (Amp) Current (Amp)
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PLW Model We

PLW6K 6C 27.5x17x3.!
PLW9K £ 27.5x17x3.!
PLW12K 8C 27.5x17x3.!
PLW18K 9C 27.5x17x3.!
PLW24K 14C 27.5x17x.0
PLW36K 16C 27.5x17x.0
PLW 6kW - 36kW 60Volt Operation Curve PLW BKW - 36kW 120Volt Operation Curve
“ \ \
t 100
i
___PLWGK-60-1000  PLWBK120-600
10 PLWIK-60-1500 Mo PLWOK-120-1000
w0 | ~
= —PLW12K-60-1500 = PLW12K-120-1200
K3 5
= =
s —PLW18K-60-1500 o PLWABK-120-1500
& —
& 8
. =
K __PLW24K-60-1500 2 1 | __piweak 1201500 Z 47
— PLW36K-60-1500 PLW36K-120-1500
04 | 0.4
04 1 10 100 1000 01 1 10 1000
Current (Amp) Current (Amp)
PLW 6kW - 36kW 400Volt Operation Curve PLW BKW - 36kW 600Volt Operation Curve
1000
I I
100 PLWEK 400300 __PLWEK-600-200
r 100
PLWOK400.400 PLWIK-600-300
T —_PLW12K-400-600 | | = —PLW12K-600-400 ﬁ
| s
2 10— pLwsk 600-600
s —_PLW1BK-400-800 P
2 & ___PLW24K-600-800
g — PLW24K-400-1200 2
1 L 1 L PLW36K-600-1000 7
PLW36K-400-1500
04 I 04 I Wl
0.4 1 10 1000 0.4 1 10 100 100
Current (Amp) Current (Amp)
PLW 6kW - 36kW 800Volt Operation Curve PLW 6kW -36kW 1000Volt Operation Curve
1000 I 1000 I
\ - ___PLWGK-1000-25 \ ~
___PLWEK-800-25
100 1 100 | pLWIK-1000-40
PLWOK-800-40
= WAZK.800.50 _ — PLW12K-1000-50
= —P =
2 2 LW1BK-1000-75
510 T —PLwisKk-500-75 2w | —F
& g PLW24K-1000-100
2 —PLW24K-500-100 7 L~ g y L~
] s
+ | —PLwsek-soo-150 2 , | —eusskto0-1s0
04 . 0.1
0.4 1 10 100 0.4 1 10 100
Current (Amp) Current (Amp)
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APPENDIX A: PEL & PLA/PLW COMMAND COMPATIBILITY TA  BLE

PEL & PLA/PLW Driver Compatibility Configuration

For PEL and PLA/PLW driver compatibility, the folling procedures are needed.

Power on unit

Utility - Profile> Recall> 1

Recall profile 1

Exit Menu

Run ARPEL program (program can be installedhfthe driver file from the CD-ROM or the FTP site)
Configure GPIB address/RS-232 Speed

Click Start

NogokwnpE

The ARPEL program provides simple click and seleenus to control functions on the load as well aommand
prompt for entering SCPI commands.

PEL & PLA/PLW Command Compatibility Table

The table on the next page is to explain the diffee between the PEL and PLA/PLW command syntaxparaimeters.
Under the “PEL Syntax & Parameters” and “PLA/PLWhE&xk & Parameters” columns, it lists the commardg till
need adjustments when entering it. Please refethéofollowing table for PEL and PLA/PLW command &pn
descriptions:
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PEL & PLA/PLW PROGRAMMING
COMMAND COMPATIBILITY CHART

PLA & PLW PEL Syntax & PLA Syntax &
PEL COMMANDS COMMANDS Parameters Parameters
INP[?] INP[?]
INP[:STAT][?] INP[:STAT][?]
SHOR SHOR

INP:SHOR[:STAT][?]

INP:SHOR[:STAT][?]

SET[?]

SET[?]

VSET[?]

VSET[?]

VOLT[:LEV][:IMM][?]

VOLT[:LEV][:IMM][?]

VOLT[:LEV]: TRIG[?]

VOLT[.LEV]: TRIG[?]

ISET[?]

ISET[?]

CURR[.LEV][:IMM][?]

CURR[.LEV][:IMM][?]

CURR[.LEV]:TRIG[?]

CURR[.LEV]:TRIG[?]

RSET[?]

RSET[?]

RES[:LEV][:IMM][?]

RES[:LEV][:IMM][?]

RES[:LEV]: TRIG[?]

RES[:LEV]: TRIG[?]

PSET[?]

PSET[?]

POW[:LEV]:IMM][?]

POW[:LEV][:IMM][?]

POW[:LEV]:TRIG[?]

POW[:LEV]:TRIG[?]

TR[?]

TR[?]

TLEV[?] TLEV[?]

VTR[?] VTR[?]

VOLT:TLEV[?] VOLT:TLEV[?]

ITR[?] ITR[?]

CURR:TLEV[?] CURR:TLEV[?]

RTR[?] RTR[?]

RES:TLEV[?] RES:TLEV[?]

PTR[?] PTR[?]

POW:TLEV][?] POW:TLEV][?]
1) PLA/PLW slew
rate based on Slew
Rate Specifications
2) For PLA/PLW to
PEL slew rate
conversion, use the

SLEW[?] SLEW[?] Chec.k.PE'L Slew Rate foIIow.ing.conversion

Specifications equation: [(Trans

Value - Main
Value)/[Desired Slew
Time (ms)] (A/us)]
(Note: This command
will change both +/-
Slew Rate Value)

VOLT:SLEW[?] VOLT:SLEW[?]

CURR:SLEW[?]

CURR:SLEW([?]

RES:SLEW/[?]

RES:SLEW[?]

POW:SLEW[?]

POW:SLEW[?]
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PEL Duty Range:

PLA/PLW/LPL Duty

DUTY[?] DUTY[?] 2~98 Range 0~100
VOLT:DUTY[?] VOLT:DUTY[?]
CURR:DUTY[?] CURR:DUTY[?]
RES:DUTY[?] RES:DUTY[?]
POW:DUTY[?] POW:DUTY[?]
LPL/PLW/PLA
Frequency Range: 0.1
FREQ[?] FREQ[?] ;Ehgzr_eg‘ff% o |~ Nq_Khz (KI; ?
T maximum range value
will vary by model)
VOLT:FREQ[?] VOLT:FREQI?]
CURR:FREQI[?] CURR:FREQI[?]
RES:FREQ[?] RES:FREQ[?]
POW:FREQ[?] POW:FREQ[?]

MEAS:VOLT[:DC][?]

MEAS:VOLT[:DC][?]

MEAS:CURR[:DC][?]

MEAS:CURR[:DC][?]

MEAS:DEL[?]

MEAS:DEL[?]

VOLT:PROT:OVER][?]

VOLT:PROT:OVERI[?]

CURR:PROT:OVER:[?]

CURR:PROT:OVER:[?]

POW:PROT:OVER:[?]

POW:PROT:OVER;[?]

VOLT:PROT:UNDI?]

VOLT:PROT:UNDI[?]

CURR:PROT:UNDJ[?]

CURR:PROT:UNDI[?]

POW:PROT:UND[?]

POW:PROT:UND[?]

VOLT:PROT:OVER:DEL[?

VOLT:PROT:OVER:DELJ[?

CURR:PROT:OVER:DEL[?]

CURR:PROT:OVER:DEL[?

POW:PROT:OVER:DEL[?]

POW:PROT:OVER:DEL[?]

VOLT:PROT:UND:DEL([?]

VOLT:PROT:UND:DEL([?]

CURR:PROT:UND:DEL[?]

CURR:PROT:UND:DEL[?]

POW:PROT:UND:DEL[?]

POW:PROT:UND:DEL[?]

VOLT:LIM:MAX[?]

VOLT:LIM:MAX[?]

CURR:LIM:MAX[?]

CURR:LIM:MAX[?]

RES:LIM:MAX[?]

RES:LIM:MAX[?]

POW:LIM:MAX[?]

POW:LIM:MAX[?]

VOLT:LIM:MIN[?]

VOLT:LIM:MIN[?]

CURR:LIM:MIN[?]

CURR:LIM:MIN[?]

RES:LIM:MIN[?]

RES:LIM:MIN[?]

POW:LIM:MIN[?]

POW:LIM:MIN[?]

PEL returns

PLA returns

MODe? MODe? CV/CC/CR/CP \(g(\/)VLT/CURR/RES/P
MODe CC MODe CC

MODe:CURR MODe:CURR

MODe CV MODe CV

MODe:VOLT MODe:VOLT

MODe CR MODe CR

MODe:RES MODe:RES

MODe CP MODe CP

MODe:POW MODe:POW
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MODe:RANGe <n>

MODe:RANGe <n>

MODe:RANGe? <MODE>

MODe:RANGe? <MODE>

SYST:RANGe[?]

SYST:RANGe[?]

UTIL:STEP:LOOP[?]
<VAL>

UTIL:STEP:LOOP[?]
<VAL>

0 (Infinity) ~ 99

0 (Infinity) ~ 65535

UTIL:STEP:COUNT[?]
<VAL>

UTIL:STEP:COUNT[?]
<VAL>

1~-99

1~256

STEP:TIME[?] <STEP
COUNT> <VAL>

STEP:TIME[?] <STEP
COUNT> <VAL>

Step Count -0~99;
VAL (Step Time) - 10
~ 600000 ms

Step Count - 1~256
VAL (Step Time) - 0 ~
65535 ms

STEP:VALue <STEP
COUNT> <VALUE>

STEP:VALue <STEP
COUNT> <VALUE>

Step Count -0~99;
Step Value - Min to
Max Value of Mode
& Range

Step Count - 1~256
Step Value - Min to
Max Value of Mode &
Range

UTIL:MEAS:SENSE

UTIL:MEAS:SENSE

UTIL:EOI

UTIL:EOI

UTIL:TR:MODE

UTIL:TR:MODE

0 — CONTINUOUS;
1 - STEPPING,;

2 — PULSE;

3 -TOGGLE

0 - TRIGger;

1 - CONTinuous;

2 - TOGGIe;

3 - PULSe;

4 - STEP; 5 - AUTO;
6 -ONCE

Note: Using PEL
command to select
transient mode will
limit the transient
operation to only PEL
selections

UTIL:CURR[?] <VAL>

UTIL:CURR[?] <VAL>

UTIL:RANG[?] <VAL>

UTIL:RANG[?] <VAL>
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APPENDIX B: PLW — Cooling System Guidelines

1) GPM Requirements:

Model Type | Water Temp (°C) | GPM | Model Type | Water Temp (°C) | GPM
PLW6K 10°C 2 PLW36K 10°C 12
15°C 2.5 15°C 15
20°C 3 20°C 18
PLW12K 10°C 4 PLW48K 10°C 16
15°C 5 15°C 20
20°C 6 20°C 24
PLW24K 10°C 8 PLW60K 10°C 20
15°C 10 15°C 25
20°C 7 20°C 30

AMETEK recommends installing a Water Flow Meter to Monitor GPM Flow

2) PLW HEATSINK TEMPERATURE VS GPM CURVES

-
PLWGEK HEATSINK TEMPERATURE WITH 10°C FLUID IN
60 =
25
50 g £ s, g a g
a5 < KW
40 — — —%— 4 5KW
© I —8—6KW
s =
——| — | —=—LIMIT-H
30 E— A—LIMIT-L
2 Fiiy T—___ _____)u
20
15 n
1 15 2 25 3
GPM
\
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g ™
PLWEK HEATSINK TEMPERATURE WITH 15°C FLUID IN
65 »
60
55
50 = < 2 ] 2 KW
a5 . — 35— 4 5KW
< Y
w0 P ——GKW
— I S —E—LIMIT-H
35 = —e A—LIMIT-L
———
30 —
iy Fivy Faiy
25
20
1 1.5 2 25 3
GPM
A vy
4 ™
PLWGEK HEATSINK TEMPERATURE WITH 20°C FLUID IN
70 »
65
60
55 ~ 3KwW
50 [;\ :;H‘"““ 3 £ £ —H—45KW
© | —e—6KW
@ — R — —=—LIMIT-H
e
40 ——— 3 A—LIMIT-L
= e
35 —
30
Fivy [ Fivy Fiiy
25
1 15 2 25 3
GPM
N vy
' I
PLW12K HEATSINK TEMPERATURE WITH 10°C FLUID IN
60 -
55
50 H H H iy i
45 BRW
\
40 ~ — —%—9KW
< T ——12KW
3” 1 — | —E—LIMIT-H
30 = ——e A—LIMIT-L
us 4 T____ —
20
15
2 3 4 5 G
GPM
\ J
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PLW12K HEATSINK TEMPERATURE WITH 15°C FLUID IN
65 »
60
55
50 £ g i ] H BKW
a5 . — 3¢— OKW
< Y
w0 | ——12KW
— D S —E—LIMIT-H
e
35 o ——e A—LIMIT-L
e
30 —
25
20 .
2 3 4 5 [
GPM
A vy
4 ™
PLW12K HEATSINK TEMPERATURE WITH 20°C FLUID IN
70 o
65
60
55 ~ BKW
50 :;\ :;H“"““ i @ S —H—OKW
© T —e—12KW
@ — R S—— —=—LIMITH
o e—
40 e - A—LIMIT-L
=
35 —
0
3” fivy [ iy +
25 |
2 3 4 5 [
GPM
A vy

3) Pressure Requirements:

The Inlet Pressure or pressure differential should never exceed 70PSI. Please see below for
additional precautions.

A) Install a Pressure Regulator on the inlet end of the Water Cooling System. This will help
regulate the inlet water pressure. The Honeywell DialSet® Pressure Regulating Valve is a
good reference.

B) There may be circumstances where the water valve is latched open due to excessive inlet
pressure and GPM Flow. To identify this issue, simply monitor the water valve control
system and listen for water flow once the valve indicator LED has darkened. The water flow
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should be impeded. If flow continues, reduce GPM flow and Inlet Pressure and continue to
run test application. Monitor the front panel temperature reading (Go to
Menu->Display->Meter Mode—>P+T) and ensure it is operating below 40°C.

C) As good practice, AMETEK Recommends the installation of inlet and outlet pressure meters
to monitor the pressure differential in the system.

The recommended operating temperature of the eLOAD is between 36°C ~ 40°C and lower.
The GPM and Inlet Pressure can be adjusted to maintain the eLOAD operating temperature
within this range. Use the front panel temperature display to MONITOR the heat sink
temperature, go to (MENU->DISPLAY>METER MODE->P+T).

As a rule of thumb, the water cooling requirements of the eLOAD is a combination of pressure,
GPM Flow, eLOAD operating Temperature and eLOAD Loading Level. The key is to monitor the
water valve operation and eLOAD temperature as a function of GPM Flow and Inlet Pressure.
Please use the guidelines below and run a couple of iterations of the water cooling cycle - to
ensure the water cooling system is operating normally.

D) The Water Valve will conduct between 30°C ~ 34°C (Valve LED Illuminated)
E) The Water Valve will close between 24°C ~ 28°C (Valve LED Off)
F) eLOAD Operating Temperature @ Full Power should be 36°C ~ 40°C (based on adequate

GPM Flow and Pressure)
G) Adjust GPM Flow & Pressure to maintain eLOAD operating temp at 36°C ~ 40°C

Additional Liquid Cooling Specifications

PLW SERIES RECOMMENDED WATER PIPING INSTALLATION

Water Switch — A Pressure Meter 130 micron filter

N,

INLET - ~
WATER /)
PLW Series
N -
OUTLET « \
WATER .[
Water Switch — B Flow Mieter

A) Itis recommended that the system be check for water leaks before operation.
a. Check for water leaks by closing Water Switch — B.
b. Then opening Water Switch — A.
c. Turn the Load’'s power ON and check for leaks (the power of the PLW must be ON in
order for water flow into the load).
B) Flow Meter’s inlet and outlet must be at least ¥%".
C) Install a 150-micron filter at the water inlet. (Recommend)
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D) Never allow water to flow from outlet to inlet.

E) Inlet Coolant Temperature 5°C ~ 30°C

F) AMETEK Recommends utilization of De-ionized/Distilled Water or non-corrosive coolants
(pH level of 7)

G) Water Viscosity greater than 50 CST

H) When installing the inlet and outlet pipes, be careful not to over-torque the male pipe fittings
into the Inlet/Outlet pipe terminals. This additional force may crack the inlet and/or outlet
female piping on the eLOAD.

I) Water pressure must be less than 80 PSI in order for the valve to work properly.

J) To remove water or fluid inside the unit completely, the valve can be manually turn on by
supplying an external 12Vdc onto the unplugged 4pin green Valve connector. Insert air
pressure less than 80psi from each FLUID INLET until no water or fluid coming out from
FLUID OUTLET.

4) Anti-condensation Feature
Flow Control - The valve control system of the load is dependent of the heat sink temperature.
When the heat sink temperature increases above 28°C, the water valve will turn on to decrease
the temperature. When the heat sink temperature drops to 24°C, the valve will close. The
valve acts as a switch to prevent the internal heat sink temperature from dropping below 20°C
or lower temperatures that may cause condensation to occur.

5) Bypass water valve and Pressure Regulator
For new standard PLW system with manifold system, a pre-installed pressure release valve can
be used to balance the inlet and outlet pressure, and it also can act as a water flow bypass. A
pre-installed water pressure regulator maintains a constant pressure over a wide range of inlet
supply pressures.

6) Maintenance — Liquid Solenoid Valve:

Required Maintenance Checks

As good practice, it is recommended to periodically check the liquid solenoid valves for clogs and
sediment build-up that may impede or decrease liquid flow. Please reference the procedures below
for liquid valve maintenance.

Liquid Valve Maintenance Check Procedures
1) Power off the unit, and release the water pressure from the piping system (water pressure
will need to be released in order to prevent water from gushing out of the inlet/outlet pipe
when disconnecting the water pipes). Locate the water valve on the rear panel of unit.
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2) Unplug the 12Vpc connector (4 pin), remove the hexagonal nut and take off the coil
assembly.

aco., LD

_6__ Cc‘,:LL\lDPOV"r
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3) Remove the 4 screws securing the solenoid, and take off the solenoid assembly.

N
ALVE
- P o

(& (4) (=4
S

- T =, P
* ., .ﬁ_‘
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4) Locate the black rubber diaphragm, and remove it. (Do not forcefully remove the rubber
diaphragm, it could be permanently damaged). After removing the solenoid valve assembly
from the PLW unit, look for any residue or sediments that may be clogging the system, and
ensure there are no build-ups around the internal components.
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5) Ensure rubber diaphragm has an air-tight fit with the piping system, and connect the solenoid
assembly back into place.
6) Fasten the screws slowly to make sure the four corners are balanced to prevent a leakage.

7) Place the coil assembly over the solenoid and re-bolt it tightly.

M470039-01 REV C Page 152



8) Now the rubber diaphragm has been replaced and the load is ready for operation.

Possible Failure Symptoms

For PLW loads, due to slight solenoid valve factory imperfections or improper usage, the rubber
diaphragm of the water valve may tear after some usage and create a pressure leak. The result will
cause the a loud vibration sound, when the water valve is trying to turn on, due to the pressure leak,
the valve will be unable to open properly. Generally, when a loud vibrating noise is heard from water
valve during valve turn-on, there may be a defective rubber diaphragm, to verify please follow the

procedures below.
Begin with Steps 1 ~ 4 in previous section, and then continue to Step 9 below.

9) Separate the rubber diaphragm from the metal solenoid assembly.
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10) Inspect the rubber diaphragm to verify the defect/damage.

A replacement will be

letal solenoid assembly.
groove (blue arrow).

Now, follow steps 5 ~ 8 in the Maintenance Check Section to reinstall the solenoid valve

assembly.
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7) MANIFOLD-4U / External piping kit installation f ~ or PLW.

AMREL standalone 4U height Water-cooled eLOAD unit is supplied with a coolant
distribution kit. Due to the different cooling system requirements, the external piping
kit is designed to convert two 3/8” NPT into one %2” NPT. To properly install the
coolant distribution kit, please refer to the following directions carefully.

Components included:

2) INLET TOP interconnect pipe x 1pcs

3) INLET BOTTOM interconnect pipe x 1pcs

4)  FLUID OUTLET distribution pipe x 1pcs

5) OUTLET TOP interconnect pipe x 1pcs
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6)  OUTLET BOTTOM interconnect pipe x 1pcs

7) Plastic Rnd Shim %2"ID, %"0OD, 0.003” Thick x 4 pcs
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Installation Procedures:

Locate both the top and bottom FLUID INLET copper pipes.
Locate both the top and bottom FLUID OUTLET copper pipes.

— Oultlet top

Inlettop —

— Outlet bottom

Inlet bottom ——

Use pipe thread sealant PTFE tape wrap approxiynatie 4 times around each pipe male
threads of each interconnect pipe, to ensure asegd and to prevent leak. Thoroughly clean
the male and female thread and wrap the tap iditieetion of the thread spiral. PTFE tape

will not be included in the Kkit.
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*Recommended tools: adjustable ranch x 2pcs

Install INLET TOP interconnect pipe to female threaded pipe at PLW rear panel.
Install INLET BOTTOM interconnect pipe to female threaded pipe at PLW rear panel.
Using one ranch fixed position on the female threaded pipe at PLW rear panel, and
the other ranch torque carefully at the interconnect pipe, Tighten the male end
connection into the mating female end connection until hand-tight approximately 2
threads. Then tighten the male end connection until wrench-tight approximately 2
threads.

When installing the inlet and outlet pipes, be care ful not to over-torque the male pipe
fittings into the Inlet/Outlet pipe terminals. Thi s additional force may crack the inlet
and/or outlet female piping on the eLOAD.

Locate the FLUID INLET distribution pipe. Install onto the interconnect pipes.

Using one ranch fixed position on the interconnect pipes, and the other ranch torque
carefully at the distribution pipe.
T -. g ’ r"_; |I-_7 )7:-7‘.,_ . 7._

. ey
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Install OUTLET TOP interconnect pipe to female threaded pipe at PLW rear panel.
Install OUTLET BOTTOM interconnect pipe to female threaded pipe at PLW rear
panel.Using one ranch fixed position on the female threaded pipe at PLW rear panel,
and the other ranch torque carefully at the interconnect pipe, Tighten the male end
connection into the mating female end connection until hand-tight approximately 2
threads. Then tighten the male end connection until wrench-tight approximately 2
threads.

Locate the FLUID OUTLET distribution pipe. Install onto the interconnect pipes.
Using one ranch fixed position on the interconnect pipes, and the other ranch torque

carefully at the distribution pipe.
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Installation Completed.
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APPENDIX C: PV SWEEP - PC Software Guide

ceLoad SWEEP & PV OPERATION GUIDE

Revision History
First release 1.0

Start Program
When click on the icon, an interface selection window is pop-up to select communication interface
between PC and device. Please turn the knob to select interface, and change the interface
parameters, and click the —<=_| putton to launch interface communication.

-

RE23Z  TCP  Lop addess 5

T "
/‘D

GPE | UDP STHEE,

If interface successfully connect to eLoad device, control panel will pop-up for operation.

Access Control Panel
When interface successfully connect to device, a control panel will be displayed on the windows
desktop.

"% Control Panel ZH@[E
File

SH:O000BSTO00SFO

Start (0.0000 Step |EI.EIEIEIEI Mode ﬂ P

stop [0.0000  Time [[iN Input %/OFF

[IMeter [JIv [P~V Panel 2/LOAD

Sweep ||Capture | | Analyze |  JINESSH, Version: 1.01-2.45|

Note: For Solar PV testing, please use PV Mode
Sweep Operation & Data Capture

Mode 3 Pv(v)

To start sweep operation, select sweep mode on control, input sweep test case by

entering specified values in Start (Voltage) , Stop (Voltage) , Step (ImV ~ Vmax range) , and Time
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(100ms ~ 60s range) control fields. The Step and Time parameters will configure the voltage

increment and sampling time at that voltage set point. Press button to launch sweep. While

4l will show sweep state at the center of

Sweep Done Successfully!

Window, until a pop-up box notify sweep operation is done successfully or has failed. If

sweep operation is done successfully, system automatically start data capture operation to retrieve

sampled data from devices, and accordingly captured data will be prompted to save into hard drive

in .csv file format, where data capture can also be done by pressing button.

Save PV (CSV) Data Prompt

Save Captured Data @E
a:’s‘fo‘:r'f”’ [CADocuments and SettingshiohnnyL AMAEL =
Savein |1 iohrnyl8MREL ~l = B

|- application Data
Lﬁ |cookies
My Recent (=) Desktop
T L !*,‘r Favarites

e |2
[ é |E16c
- | iLacal Settings

Deskiop |5y Documents
My Recent Documents
| hietHood
| Printtond
My Documents | 0
I Stark Menu
z)’j | Tomplates
|EuserData

My Computer | =
) WINDOWS

<« | Two additional features for the PV Sweep
Mypflietwurk File: rarmie; J j Save F . .
N - — unction:
Input ﬁ OFF Input Off: eLOAD will not operate at max power poin  t
: Input On: eLOAD will operate at max power point
Panel ﬂ LOAD Panel Load: e LOAD will resume back to normal operation
Panel Sweep: eLOAD will show P-V Sweep display

Analysis by Graph

Captured data can be analyzed by pressing button.
The analyze function will provide 2 choices for data display:

i) Data Analysis

Data from FilelYes), or Buffer(Ma) 7

= 1w ]

1) Data from File (Yes): This will load previous test data stored on the PC hard drive
2) Data from Buffer (No): This will load the current data stored in the PC Buffer

The P-V Sweep data will be presented on the P-V curve and |-V Sweep Data on the I-V Curve.
Please disregard the |-V Curve data, which is used for other applications.
I-V curve
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JUEL 1% Curve

10.00- 7 w=1.898
a.00- i i 1 t Y | -1.805
i I . ] I rm I 1L . 1G04

I N | ! —-1.:992

S 7voo- % L { A =

=1 ; e ! 1 X 1 s -1.600 £

5 GO0- b ] i £

= : o —1.888 @

= s00- 'ty | ! =

= X i T 7 1886 o

5 +4n00- i i e —F— -1.984 &

g \ | 2

= 3.00- T T 2 % =7 T i —F t -1.882 B
2.00- [

@ -1.978
1.00- |
0.01 = r T T T 3 T —_— T i-1.975

a 1 2 3 4 5 g 7 g ] 10
Step for PAV{(W)
vmax [10.0021 @ [10.0000 max [18381 @ [s.0000 | 8 100021 WGl 100000 |
i i i 1.9747 @ |5.0000
vmin [00075 @ [0.0000 min | @ | | : = [T

P-V curve (valid ONLY in PV mode)

0.1 g T i
BTNV e ] Voc (17.6100
0.65-
0.60- Isc [0.7054
0.55-
0.50- Vmp (12.1130
0.45-
5040_ Imp (0.5330
c
g 0351 Pm [6.4562
=
O 0.30-
0.25- FF: [51.97
@0.20-
0.15-
0.10-
0.05- .
0.00 T T T T T T T ——-0.0
001 200 400 600 800 10.00 1200 1400 16.00 17.43
Voltage(V)

imax 07114 @ [08730 Pmax (4562 @ [12.1130 [ @
in  [0.0000 17.4330 in [0.0000 17.4330
o : BRI oo B » BEE @

Device Identification and Version Information
Device identification is serial number of device shown at the right side of control panel which look

. [&N-DD0BZTOO04FE . L. .. . .
like , While version information is located at bottom of control panel and it look like

 Version: 1.01-245| "\vhere “1.01” is software version of this tool program, and “2.45” is device firmware
revision number.

Meter & Graph Display Control
There are three bullets (shown below) which can be controlled by checking on the bullets to decide
which graph or meter should be shown on desktop or hidden at background ,
[ [Meter [ ]IV curve [ |P-V curve

(NOTE: P-V Curve bullet will ONLY exist in PV mode)
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Profile Load & Save

Proofed test cases can be saved to disk as a ,ini file for repeatedly accessing, which will
backup/restore all parameters in Control Panel. Refer to File->Profile menu shown below.

"% Control Panel E“E|E|

File
Frafile P Load
Exit Save
Start [0.0500  Step |0.0010 Mode 2Py
Stop |0.0000 Time |1|:||:| Input ﬁDFF
[IMeter [JIv [ ]P-v Panel 2 SWEEF
Sweep || Capture | | Analyze AMIEESE  Version: 1.01-2.45

Descriptions of Meter, |-V Graph, and P-V Graph
While Meter can be shown on desktop when system connect to device. I-V graph, and P-V graph
can ONLY be shown on desktop, when there are valid data captured by system.
Description of Meter
We can monitor device status by the measured voltage, measured current, and m
temperature shown on meter panel (see below), when we check bullet of meter !

ured

0.0090\A0.0052 L= Y'Y RE

Description of I-V Graph

In the |-V graph (see below), X axis define configured value for each step of specified mode, left Y
axis define measured voltage value, and right Y axis define measured current value.
The meanings for fields at the bottom of graph,

Vmax - maximum measured voltage.(@ at the right is its value of X axis)

Vmin - minimum measured voltage.(@ at the right is its value of X axis)

Imax - maximum measured current.(@ at the right is its value of X axis)

Imin - minimum measured current .(@ at the right is its value of X axis)

V - cursor values of left Y axis for measured voltage in bule color

| - cursor values of right Y axis for measured current in green color
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- OX]

(YA painseayy

[ IV Curve
10.00- x-1.998
8.00- -1.905
G 00- i i —1.094
= g -1.992
& oo B ;
= - -1.980
S R00-
= 1888
% 2l 1986
% 4.00- -1.994
£ ao0- -1.982
S t -1.980
@ —1.973
100_ ) 1 1L
0.01- ; ! . . e ; ~1.975
a 1 2 4 5 B 7 g a 10
Step for PV{V)
Vmax [10.0021 & [10.0000 Imax [1.9881 @ [5.0000
vmin [0.0075 @ [0.0000 imin  [1.9747 @ [5.0000 |

measured current value, and right Y axis define measured power value.

Description of P-V Graph

In the P-V graph (see below), X axis define measured voltage value for each step, left Y axis define

The meanings for fields at the bottom of graph,

Imax - maximum measured current.(@ at the right is its value of X axis)
Imin - minimum measured current.(@ at the right is its value of X axis)
Pmax - maximum measured power.(@ at the right is its value of X axis)
Pmin - minimum measured power.(@ at the right is its value of X axis)

| - cursor values of left Y axis for measured current in blue color

P - cursor values of right Y axis for measured power in green color

The meanings for fields at the right side of graph,
Voc - open-circuit measured voltage.
Isc - short-circuit measured current.
Vmp — measured voltage at maximun power.
Imp — measured current at maximum power.
Pm — measured maximum power.

FF — fill factor(%6)

[N E— 65
Voc [17.6
065 6.0 176
0.60- 35 | isc oo
0.55- 5.0
0.50- 45 |Vmp [121
0.45- 4.0
Z040- ,355 imp 53
= i
B 302 | Pm 45
3 030- zsg
025 : FF: 519
@0.20- e
0.45- 15
0.10- 1.0
0.05- -0.5
0.00- ‘ ; ‘ ; ‘ ; ‘ —100
001 200 400 600 800 1000 1200 1400 1600 17.43
Voltage(V)

imax 07114 @ [0.8730 Pmax (4562 @ [12.1130 I [230.004

1ie InAnAn & [17 1220 Ao [nnnnn & [17 4220
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