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SAFETY INSTRUCTION

This chapter contains important safety instructions that you must
follow during operation and sto rage. Read the following before any
operation to insure your safety and to keep the instrument in the
best possible condition.

Safety Symbols

These safety symbols may appear in this manual or onthe
instrument .

Warning : Identifies conditions or practices that

A WARNING  ¢ouid result in injury or loss of life.

A Caution: Identifies conditions or practices that
CAUTION  coyd result in damage to the instrument or to
other properties.

DANGER High Voltage
Attention Refer to the Manual
Earth (ground) Terminal
Frame or Chassis Terminal

Do not dispose electronic equipment as unsorted
municipal waste. Please use a separate collection
facility or contact the supplier from which this
instrument was purchased.

1 - BB
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Safety Guidelines

General 1 Do not place any heavy object on the instrument.
Guideline Note: Only 2 units can be stacked vertically.

A 1 Avoid severe impact or rough handling that
CAUTION leads to damaging the instrument.

1 Do not discharge static electricity to the
instrument .

1 Use only crimped wires , not bare wires, for the
terminals.

1 Do not block the cooling fan opening .

1 Do not disassemble the instrument unless you
are qualified.

1 The equipment is not for measurements
performed for CAT I, lll and IV.

(Measurement categorig) EN 610161:2010 specifies the

measurement categories and their requirements as follows.

1 Measurement category |V is for measurement performed at the
source of lowvoltage installation.

1 Measurement category Il is for measurement performed in the
building installation.

1 Measurement category Il is for measurement performed on the
circuits directly connected to the low voltage installation.

1 0 is formeasurementsperformed on circuits not directly
connected to Mains

1 Do NOT position the equipment so that it is
difficult to disconnect the appliance inlet or the
power plug.

1 If the equipment is used in a manner not
specified by the manufacturer, the protection
provided by the equipment may be impaired.
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Power Supply 1 AC Input voltage range: 100-240VAC, Single

& phase
WARNING 90-250VAC
1 Frequency:47-63Hz

1 To avoid electrical shock connect the protective
grounding conductor of the AC power cord to
an earth ground.

1 To avoid electric shock, the power cord
protective grounding co nductor must be
connected to ground. No operator serviceable
components inside. Do not remove covers. Refer
servicing to qualified personnel.

Cleaning 1 Disconnect the power cord before cleaning.

1 Use a soft cloth dampened in a solution of mild
detergent and water. Do not spray any liquid .

1 Do not use chemicals containing harsh material
such as benzene, toluene, xylene, and acetone.

Operation 1 Location: Indoor, no direct sunlig ht, dust free,
Environment almost non-conductive pollution (Note below)

1 Temperature: 0°C to 40°C
1 Humidity: 0 to 8% RH
1 Altitude: <2000m

1 Overvoltage category Il

(Pollution Degree)EN 610101:2010 specifies tke pollution degrees
and their requirements as follows. The instrument falls under
degree 2.

Pollution refers to Eaddition
gaseous (ionized gases), that may produce a reduction of dielect
strength or surface resistiuvi

1 Pollution degree 1: N pollution or only dry, norconductive
pollution occurs. The pollution has no influence.

1 Pollution degree 2: Normally only neconductive pollution
occurs. Occasionally, however, a temporary conductivity cause
by condensation must be expected.

1 Pollution degree 3: Conductive pollution occurs, or dry, non
conductive pollution occurs which becomes conductive due to
condensation which is expected. In such conditions, equipmen
is normally protected against exposure to direct sunlight,
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precipitation, and fullwind pressure, but neither temperature nc
humidity is controlled.

Storage 1 Location: Indoor
environment ¢ Temperature: -20°C to 70°C
1 Humidity: <90% RH
Disposal Do not dispose this instrument as unsorted
municipal waste. Please use a separate collection
E facility or contact the supplier from which this
— instrument was purchased. Please make sure

discarded electrical waste is properly recycled to
reduce environmental impact.
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GI:_I'TING STARTED

The PEL-5000C series Electronic Load $ designed to test,
evaluation and burn -in of DC power supplies and batteries.

The PEL-5000C series high power electronic Load can be controlled
locally at the front panel or remotely via computer over the
GPIB/RS232/USB/LAN. Constant Current (CC) mode, Constant
Resistance (CR) mode, and Constant Voltage (CV) modeAnd
Constant Power (CP) mode. The wide range dynamic load with
independent rise and fall current slew rate and analog

programming input with arbitrary wave -form input is available in
Constant Current mode.
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PEL5000CSeies Introduction

Main Features

Features 1 CC, CR, CV, CP, Dynamic, and Short Operating
Mode.

1 Remote control via a choice of computer
interfaces.

1 High accuracy & resolution with 16 bit voltage
and current meter.

1 Built in pulse generators for dynamic loadin g.

1 Independently adjustable current rise and fall
times.

1 Short circuit test with current measurement

1 Dedicated over current and overpower
protection test functions

1 Programmable voltage sense capability.

1 Full protection from overpower, over -
temperature, overvoltage, and reverse polarity.

1 Analogue programming input for tracking an
external signal

1 Current Monitor with BNC (non -isolated) socket.
1 Digital Calibration

1 Advance Fan speed control

1

Ability to save load setup via the mainframe
memory (150 store/recall locations)

1 Auto sequence function allowing test routines to
be set from the mainframe

10
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Protection features

The protection features of the PEL-5000C series Electronic load
modules are as follows:

Overvoltage The Electronic Load will turn OFF Lo ad OFF if the

protection overvoltage circuit is tripped. The message OVP
will be displayed on the LCD. When the OVP fault
has been removed the load can be set to sink
power again. While the unit will attempt to
protect itself given an OVP state it is strongly
advised to guard against any potential OVP fault
state by using external protection and the correctly
rated electronic load.

The Overvoltage protection circuit is set at a
predetermined voltage and cannot be adjusted.
The OVP level is 105% of thePEL-5000C ®ries
nominal voltage rating.

A Caution Never apply an AC voltage to the input of the REL
5000C series Load. Do not apply a DC voltage that
higher than PEt5000C series Load rating. If this
advice is ignored it is likely thataimage will be causer
to the electronic load module. This damage will not t
covered by the warranty.

Over current The PEL-5000C series Electronic Load monitors the
protection (OCP) current level. The input to the load is automatically
switched to LOAD OFF if the current is greater
than 104% of the rated current input. If an over
current condition occurs the display will show
OCP.

Over power The PEL-5000C series Electronic Load monitors the
protection (OPP) power dissipation level. The input to the load is
automatically switched to LOAD OFF if the power
dissipation is greater than 105% of the rated power
input. If an over power condition occurs the
display will show OPP .

11
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Over temperatureThe load internal temperature at the heat sink is

protection monitore d. If the temperature reaches
approximately 90°C the OTP message will be
displayed and the unit will automatically switch to
the LOAD OFF state. If an OTP error occurs please
check the ambient temperature is between 0 to
40°C. Also ensure that the front and rear air vents
of the mainframe are not obstructed. The air flow
is taken from the front of the mainframe and
exhausted from the rear. Therefore a suitable gap
needs to be left at the rear of the mainframe. A
minimum of 15cm is recommended. After a
suitable cooling period the load can be switched.

Reverse Polarity The PEL-5000C series load module will tolerate a
reverse current up to the maximum current rating
of the | oad -6nsoydnbloe. wrhlel
on the voltage and current displays.

A Caution If a reverse polarity situation occurs the load will sini
power even if the LOAD button is OFF. No current w
be displayed on the PEROOOC series load module.
Current up to the loadE
be toleratedin reverse polarity. However there is no
OVP OCP and OPP protection. It is strongly
recommended that the load lines be fused if it is like
that the load could be subject to reverse polarity.
These fuses should be fast acting and rated at the
maximum curent of the load module +5%.

12
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Accessories

Standard Accessories

PEL-5000C series operation
manual

BANANA PLUGS
BNCdBNC CABLE
HD-DSUB 15PINParallel wire

Optional Accessories
GPIB+RS232 interface
RS232 interface

GPIB interface

USB interface + USHriver
(The driver can be ownloaded
from GW Instek website)

LAN interface + LANIriver
(The driver can be downloaded
from GW Instek website)

GPIB cable
GPIB cable
USB cable

PEL-5000C, AEL-5006 AEL-5008
AEL:5012and AEL:5015handle

PEL-5000C Hook Ring
Rack Mount Kit For PERO06C

Rack Mount Kit For PEBRO08C
PEL5010C PEL-5012C

Rack Mount Kit For PEBR015C
PEL5018C

Radk Mount Kit For PE5020C
PEL-5024C

Description

It can be downloaded fronGW
Instek welsite.

Please refer to Fidl on pagel4d
BNC to BNC CABLE, 1m
Parallel Wire

Description
PEL-030
PEL-023
PEL-022
PEL-025

PEL-024

GTL-250 GPIB Cabl€).6m
GTL-248 GPIB Cabl€gm
GTL-246 USB Cablel.2m
PEL-028

PEL-:026
PEL-027-1
PEL-027-2

PEL-027-3

PEL-027-4

PCs

1

N N
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Operating Mode Description

CC Mode
Background With the operating mode of Constant Curr ent, the
PEL-5000C Series electronic load will sink a
current in accordance with the programmed value
regardless of the input voltage
cc
A
Current Setting
Load
Current
>V
Input Voltage
CR mode

Background At Constant Resistance mode, thePEL-5000C
series electronic load will sink a current linearly
proportional to the load input voltage in
accordance with the programmed resistance
setting

Load

Current .
Resistance

Setting

»\/
Input Voltage

15
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CV mode
Background At Constant Voltage mode, the PEL-5000Cseries
electronic load will attempt to sink enough current
until the load input voltage reaches the
programmed value
|
A
Load Voltage
Current Setting
»-\/
Input Voltage
CP mode
Background At Constant Power mode, the PEL-5000Cseries
electronic load will attempt to sink load power
(load voltage * load current) in accordance with
the programmed power.
|
Power
Load Setting
Current
Input Voltage
Slew Rate
Background

Slew rate is defined as the change in current or
voltage over time. A programmable slew rate
allows for a controlled transition from one load

16
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setting to another. It can be used to minimize
induced voltage drops on inductive power wiring,
or to control induced transients on a test device
(such as would occur during power s upply
transient response testing).

In cases where the transition from one setting to
another is large, the actual transition time can be
calculated by dividing the voltage or current
transition by the slew rate. The actual transition
time is defined as the time required for the input to
change from 10% to 90% or from 90% to 10% of the
programmed excursion.

In cases where the transition from one setting to
another is small, the small signal bandwidth (of the
load) limits the minimum transition time for all
programmable slew rates. Because of this
limitation, the actual transition time is longer than
the expected time based on the slew rate

Rise Time
it Sl Rat
Transition 100% = = — = — oot Rate—p/
Limitation Q0% == === == mmmmm o T e
S %
—~ Q.
2 e
o <
>z
25
c =
<3
>

-------- 10%
-------- 0%

B e R R

T "
| [Expected timel Time
\ | mS
[ !
1 Actual time
[ —p!
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Therefore, both minimum transition time and slew
rate must be considered when determining the
actual transition time. Following detail description
is excluding in specification sheet.

The minimum transition time for a given slew rate
as about a 30% or greater load changethe slew
rate increases from the minimum transition time to
the Maximum transition time at a 100% load
change. The actual transition time will be either the
minimum transition time, or the total slew time
(transition divided by slew rate), whichever is
longer.

Example PEL-5012G600-840 600V/840A/12000W (CCH -
CCL >840Ax 30%)

Use the following formula to calculate the
minimum transition time for a given slew rate min
transition time=252A/slew rate (in amps/second).

10.5uS (252A/24) x 0.8(10%~90%) =8.4uS

Use the following formula to calculate the
maximum transition time for a given slew rate max
transition time=840/slew rate (in amps/second).

35uS (840A/24) x 0.8(10~90%) = 28uS

EX. CCH=168A, CCL=0A Slew Rate =24A, the
expected time is 5.6uS but the actual Transition

Time Will be limited to 4 .8Us.
7uS (168/24 x 0.8(10%~90%) = 5.6uS

ANote When CC mode rangl slew rate, CCL stting at
least 0.1% larger than the specification

18
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Dynamic Waveform Definition

Background Along with static operatio n the PEL-5000Cseries
electronic load are built with a dynamic mode for
operation in Constant Current (CC) or Constant
Power (CP). This allows the test engineer to
simulate real world pulsing loads or implement a
load profile that varies with time.

A dyn amic waveform can be programmed from
the front panel of the PEL-5000Celectronic load.
The user would first set a High and low value of
load current using the Level button. The Dynamic
Setting then allows for the rise and fall time
between these 2 currentvalues to be adjusted. The
time period that the waveform is high (Thigh)
along with the time period that the waveform is

low (Tlow) can also be set.

Dynamic Wave

form
Load current

High load
level

Low load
level

—»i — —» -
4—— THIGH——»4— TLow—

The dynamic waveform can also be set up via the
optional computer interface. Dynamic waveform
settings made from the front panel of the load
module can also be saved in the memory of the
PEL-5000Cseries Electronic Load. For the
store/recall procedure and the computer
command set please refer to the relevant operating
manual for the PEL-5000Cseries Electronic Load.

Further dynamic waveform definitions are:

19
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1 The period of dynamic waveform is Thigh +
Tlow

1 The dynamic frequency = 1 /( Thigh + Tlow )
1 The duty cycle = Thigh / ( Thigh + Tlow )

Examplel PEL-5000C ries, Dynamic up to 50 kHz
frequency

Dynamic highest frequency 50 kHz = 0.02ms=20us

Setting THIGH=10 uS, TLOW=10uS,
THIGH+TLOW=20uS

CCH-CCL/SR’ 10uS

Setting CCH=30A, CCL=10A

(30-10)/2.5A/uS * 10 uS

8 uS 10 uS ,Compliance with frequency 50kHz

Example 2 Setting THIGH=10 uS, TLOW=10uS,
THIGH+TLOW=20uS

CCH-CCL/SR’ 10uS
Setting CCH=50A, CCL=0A

(50-0)/2.5A/uS=20uS, 20uS>10uS, It's not
compliance the frequency 50kHz

The analogue programming input also provides a
convenient method of implementing a dynamic
waveform.

20
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Operating Area

The PEL-5000C series electronic load can be operated for manual
and GPIB operation.

The PEL-5000C series high power electronic Load can be controlled
locally at the front panel or remotely via computer over the
GPIB/RS232/USB/LAN. Cons tant current (CC) mode, constant
resistance (CR) mode, andconstant voltage (CV) mode and
constant power (CP) mode. The wide range dynamic load with
independent rise and fall current slew rate and analog

programming input with arbitrary wave -form input is available in
Constant Current mode.

PEL5006G150600  yqytage
power contour 150V

Ir

6KW
Power Curve

ov
0.7V ‘é_»

40A 600A cyrrent
PEL-5008CG150800 Voltage g
power contour Rl
8KW
Power Curve
10V |
0.7V >
53.3A 800A current
PEL5010G150-1000
Voltage A
power contour 150V =
10KW
Power Curve
1ov
0.7V

66.6A 1000A cyrrent

21
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PEIL-5012G150-1200
power contour

PEL:5015G150-1500
power contour

PEL:5018CG150-1800
power contour

PEL-5020CG150-2000
power contour

22

Voltage A
150V
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12KW
Power Curve

ov

0.7V

»

80A

Voltage/
150V

Ir

»
1200A cyrrent

15KW
Power Curve

v

0.7v

Voltage A
150V

100A

1500A cyrrent

18KW
Power Curve

1ov
0.7V

120A

Voltage 4
150V

>

1800A cyrrent

20KW
Power Curve

1ov
0.7v

1

133.3A

»
2000A cyrrent
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PEL-5024G1502000
Voltage A
power contour 150V =
24KW
Power Curve
12v
0.7v J >
160A 2000A cyrrent
PEL-5006G600420
Voltage g
power contour 600V [
6KW
Power Curve
14.29V
1ov ‘é_}
10A 420A cyrrent
PEL-5008C600560
Voltage A
power contour 600V |
8KW
Power Curve
14.29Vv
1ov
13.33A 560A Current
PEL-5010CG600-700
Voltage A
power contour 600V
10KW
Power Curve
14.29
10\ >
16.66A 700A cyrrent

23
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PEL-5012CG600840
Voltage g
power contour 600V
12KW
Power Curve
14.29
10V ‘é—}
20A 840A cyrrent
PEL5015G6001050 |
oltage A
power contour 600V [
15KW
Power Curve
14.29V
10V 4&-}
25A 1050A cyrrent
PEL:5018G6001260
oltage A
power contour R
18KW
Power Curve
14.29v
10V ‘é—)
30A 1260A cyrrent
PEL-5020CG600-1400 Voltageg
power contour 600V [

20KW
Power Curve

14.29v
1ov >

»
33.33A 1400A Cyrrent

24
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PEL-5024G600-1680
power contour

PEL-5006G1206240
power contour

PEL-5008G1200-320
power contour

PEL-5010G1206400
power contour

Voltage A
600V [
24KW
Power Curve
14.29V
1ov »
40A 1680A cyrrent

Voltage A

1200V
1000V *x

6KW
Power Curve
25V
15V »
3A 6A 240A 7
Current
Voltage A
1200V
1000V
8KW

Power Curve

25V
15v ‘é_;

Voltage A

1200V
1000V 7>

320A
Current

10KW
Power Curve

25V

15v

I

5A 10A

400A
Current

25
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PEIL-5012G1206480
power contour

PEL:5015G1206600
power contour

PEL-5018CG1200-720
power contour

PEIL-5020G1200800
power contour

26
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Voltage A
1200V [
1000V
12KW
Power Curve
25V
15V
6A 12A 480A
Current
Voltage A
1200V [
1000V
15KW
Power Curve
25V
15v ‘é_»
7.5A15A 600A
Current
Voltage A
1200V [
1000V
18KW
Power Curve
25V
15v %
9A 18A 720A
Voltage A
1200V
1000V
20KW
Power Curve
25V
15v —é_}
10A20A 800A

Current
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PEL-5024CG1200960
Voltage g
power contour 1200V F—
1000V

24KW
Power Curve

25V

15v %

12A24A 960A
Current

27
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Appearance

Front Panel

Power switch

LCD Multi-function display
System keys

Function keys

Test function keys
Number keypad

N o o~ WN

Knob setting
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LCD Display

GYINSTEK PEL-S00BC-150-600

{BRRAE, MR

- R, - R A A R,

1 Model number The model number along with maximum
and sink ranges voltage, current and power value s aredetailed
in this position at the top of the load front

panel.
2 Left 5digit LCD The 5 digit LCD display is a multi -function
display display. The function of the display changes

depending whether the user is in NORMAL
mode or in a SHORT, OPPor OCP modes:

Status display:
When enter System Setting or AUTO
SEQUENCE, the display setting item.

Normal mode The left 5 digit display displays the voltage
present at the | oThavalse
displayed will include the automatic voltage
compensaton if the senseterminals are also
connected to the device under test (DUT).

ANote fVsense is set to EAUT
are connected tahe DUT the losses need to be
approx.1.75V(PEL-50xxG150xxxx) 7.0V(PEL
50xC-600xxxx) 14V(PEE50xxG1200xxx) before
the displaycompensates for the voltage loss.

fVsense is set to EONE@
are connected to the DUT thad will check and
compensate for all voltage drops.

29
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Test mode

If the SHORT, OPP orOCP buttons are pressed
the left display will show a text Message that
correlates with the selected test function.

1 SHORT test selected: left display will show
0Shorto.

1 OPP test selected: left display will show
00OPPO.

1 OCP test selected: left display will show
00CPO.

During the test the left display will show the

load Input voltage.

3 SEQ. indicator

When entering AUTO SEQUENCE mode, LCD
indicator will light up.

4 REMLCD
Indicator

If the REMOTE LCD Indicator is illuminated
this means that the unit is operating remotely
via one of the optional interfaces. While
REMOTE is lit it is not possible to make
settings manually at the front panel. The
LOCAL button on the mainframe can be used
to revert back to front panel control. When the
unit is operating from the front panel the
REMOTE LCD will not be illuminated.

5 LAN mode Lit

It is LAN interface inside.

6 DYN/STA LED
Indicator

The DYN button allows the user to switch
between DYNAMIC operation and STATIC
operation. Dynamic operation is only possible
in constant current (CC) or Constant power
(CP) mode only. The LED next to the DYN
button will become lit When DYNAMIC
operation is selected. If you are in constant
resistance (CR) orConstant voltage (CV) mode
pressing the DYN button will have no effect
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7 RangLED The PEL-5000C series Load Module features 2
Indicator setting ranges for CC, CR, CV & CPoperation.
This allows improved resolution for setting
low values. When left in the default AUTO
mode the changeover between ranges is
automatic depending on the setting value
entered.

If desired the RANGE button can be pressed to
force the unit to operate only in ANGE II. This
is signaled by the accompanying LED

becoming lit.
AN That it is only possible to force RANGE Il in CC
ote mode.
8 LevelLED The LEVEL button is used to program a High
Indicator or Low load value. The setting value changes

between current, resistance, voltage or power
depending whether CC, CR, CV or CP mode
has been selected. If the LED is lit then the
High level value setting has been enabled. If
the LED is not lit then the low load level can be
set using the rotary switch in combination with
the arrow keys.

In STATIC mode the user can switch between
High and low load levels during operation.

In DYNAMIC operation (CC & CP modes
only) the preset high and low levels are used to
define the dynamic waveform.

AN The low level setting cannot exceed the high lev:
ote The converse islso true in that the High level
cannot be set below the low level.

9 NG LCD IndicatorThe user can adjust upper and lower limits for
voltage, current and power within the
CONFIG menu and turn the NG Indicator ON.
If a voltmeter, ammeter or wattmeter
measurement is outside these set limits then
the NG indicator will ill uminate.
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10 GPIB modeLit It is GPIB inside. The LCD will be lit GPIB
when Power ON. If PEL -5000C series is
controlled by GPIB through PC, the GPIB will
be lit.

11 RS232 modd.it It is RS232 inside. The LCD will be lit RS232
when Power ON. If PEL-5000C =ries is
controlled by RS232 through PC, the RS232
will be lit.

12 USBmode Lit It is USB interface inside.

13 The right 5 digit The right 5 digit displays also changes function
displays depending if the unit is in normal mode or one
of the setting menus has been activated.

Setting display:
Display System Setting state or AUTO
SEQUENCE setting value.

Normal mode In normal mode the right 5 digit displays
shows the power consumption in Watts (W).

Settingmode The right display together with the rotary
adjustment knob is used to set values.

The value changes according to the setting
function that is active. The middle LCD
provides a text message to tell the user which
part of the setting menu is active.

14 Middle 5 digit The middle 5 digit displays also changes
LCD display function depending if the user is in normal
mode or has entered a setting menu
Status display:
When enter System Setting or AUTO
SEQUENCE, the display setting item.

Normal mode In normal mode the middle LCD display
functions as a 5digit ammeter. The 5 digit
DAM shows the load current flowing into the
DC load when the Load is ON.
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Settingmode If CONFIG, LIMIT, DYN, SHORT, OPP or OCP
buttons are pressed the middle LCD show a
text message according to the setting function
it is in. Each subsequent press of the button
moves the display to the next available
function.

The sequence of each setting menu is detailed
below

1 CONFIG:
Sequence iISOSENSE A 6LDon6A oLDoff 6
A OPOLARO A OMPPTOA O6CPRSR
A 6AVGOA 6FANO

1 LIMIT:
Sequence isOAdd.CV6 A oV_Hi6 A 6V_Loob
A 6l_ Hi6A ol_Lo6A 6W _Hi6 A 6W_Lob
A ONGO

1 DYN setting:
Sequence iOT-Hi6 A 0T-Lo6 A ORISEO A
OFALL O

1 SHORT:
Sequence iSOPRES® A O0TIMEGA oV_Hio
A 0OV_Loo

1 OPP:
Sequence iSOPSTAROA OPSTER A
OPSTORYA 0Vtho

1 OCP:
Sequence iOISTARO A OISTERO A OISTOP"
oVvthé

PRESET mode The value of the setting entered on the right
display changes depending on the operating
MODE that has been selected

1 If CC mode is selected the right display
provides setting in amps 0A6.

1 If CR mode is selected theright display
provides setting in @

1 If CP mode is selected the right display
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provides setting in v
1 If CV mode is selected the right display
provides setting in v
LIMIT Each press of the LIMIT button changes the

middle LCD text. The sequence and the
corresponding setting value shown on the
bottom display is as follows:

Set CC + CV or CP + CV upper limit voltage,
the middle of the display show 0Add.CV 6,
right display set value, the unit is V.

1 V_Hi (left limit voltage) displays the set

value in.volts 0V6
1 V_Lo (right limit voltage) displays the set
value in.volts 0V6

1 |_Hi (left limit current) displays the set value
i n amps O0AO

1 |_Lo (right limit current) displays the set

value in.amps O0A6
1 W_Hi (left limit power) displays the set
value in watts o0WO
1 W_Lo (right limit power) displays the set
value in .watts 0oW6

1 NG displays whether the NG flag is set to
OONO6 or OOFF&6.

DYN Setting Each press of the DYN setting button changes
the text on the middle LCD. The sequence and
the corresponding setting value shown on the
bottom display are as follows:

1 T-Hi (time high) displays the set value in
milliseconds omso.

T T-Lo (time low) displays the set value in
milliseconds dmso.

1 Rise (current rise time/slew rate) displays
the set value in 0A/us 6 or 0A/ms 0.

1 Fall (current fall time/slew rate) displays the
set value in 0A/us 6 or 0A/ms 0.
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CONFIG Each press of the CONFIG button changes the
right upper LCD Text.

The sequence and the corresponding setting
value shown on the bottom displays are as
follows:

1 SENSE can be set t@éAUTO 6 or )ON6

1 LDon (load ON voltage) displays the set
value in volts 0Vo

1 LDoff (load OFF voltage) displays the set
value in volts 0Vo

1 POLAR (load polarity) can be set
to 6+LOAD 6 or 0-LOAD 6

MPPT (Maximum power point tracking)
BATT1 (Battery Discharge)

BATT2 (Battery Discharge)

BATT3 (Battery Discharge)

CPRSP (CP RESPONSE)

AVG

FAN

1 Exit CONFIG options

SHORT test This allows the parameters of the short test to
be set up.

= =4 =4 -4 —a -a -2

Each press of the SHORT button moves the
setting function. The sequence of the short test
along with the setting value is as follows:

1 Short Press Start (pressing the START/STOP
button starts the test).

1 TIME shows the duration of the SHORT test.
OCONTI 6, on the bottom display indicates
continuous. Time can be adjusted in dmsé.

1 V-Hi (voltage high threshold) displays the
set value in volts 0\

1 V-Lo (voltage low threshold) displays the set
value in volts 0V6
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When the test is started theright display will
show RUN. When the test hasfinished the
right display will show EN D.

OPP test This allows the parameters of the over power
protection test to be set up. Each press of the
OPP button moves the setting function. The
sequence of the OPP test along with the setting
value is as follows:

1 OPP Press Start (pressing the red
START/STOP button starts the test)

1 PSTAR (power start point) right display
provides setWdng in v

1 PSTEP (power steps) right display provides
setting Woin watts 0

1 PSTOP (power stop point) right display

provides setWdng in v
1 VTH (voltage threshol d) right display
provides setting in v

When the test is started the right display will
show the power value being taken by the load.
If the Device Under Test is able to supply the
load according to the values set then the right
display will show PASSand the right display
will show the maximum power taken during
the OPP test. If during the test, OTP is
displayed the over temperature protection has
been engaged. Similarly if OPP is shown on the
display the over power protection has been
activated.

OCP test This allows the parameters of the over current
protection test to be set up. Each press of the
OCP button moves the setting function.

The sequence of the OCP test along with the
setting value is as follows:

1 OCP Press Start (pressing the red
START/STOP button starts the test)
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1 ISTAR (current start point) right display
provides setting in amps 0A0

1 ISTEP (current steps) right display provides
setting in amps 0A 6

1 ISTOP (current stop point) right display
provides setting in amps 0A0

1 VTH (voltage thre shold) right display
provides setting in volts 0V6
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FUNCTION DESCRIPTION
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Function keys description

SEQ Step
= &=
| ] | J
Time Repeat Exit

DYN
m
Save

& @ =

Mode andCC, SEQ  There arefour operating modes. These

CR, CP, CV can be selected in turn by pressing the
Indicator WL 5 \DDE6 k ey PEL-HOOACHeEes

Electronic Load module. The sequence is:
1 (CC) Constant Current

1 (CR) Constant Resistance

1 (CP) Constant Power

1 (CV) Constant Voltage

The appropriate LCD will illuminate

according to the operating mode is
selected.

Load key ad The input to the PEL-5000CSeries

LED - electronic load can be switched ON/OFF
indicators byusi ng the OLOADOGO bt
of the ON/OFF state is provided by
illumination of the button.

LOAD button lit = LOAD ON (load sinks
according to the preset values)

LOAD button unlit = LOAD OFF (the load
does not sink current)

Turning the LOAD OFF does not affect
the preset values. When the LOAD ON
stateis enabled the unit will revert to

sinking according to the preset values.

When the Load ON/OFF key is operated
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the current taken by load will follow the
RISE or FALL with time according to the
preset rate. The current RISEand FALL
times can be adjusted in the DYN Setting
button of the front panel.

In addition to the LOAD ON/OFF

function the user can also adjust the
voltage level at which the unit will
automatically start or stop sinking energy.
The adjustable LDon and LDoff voltage
levels are found within the CONFIG
menu.

ANote The LDoff level cannobe set higher than the LDofevel.

Preset keyand If the PRESET key is pressed the button
LED il will become lit indicating that the PRESET

indicators mode has been accessed. The lowest 5
digit display will change from showing
the power consumption in watts to
displaying the value to be preset. The
value that can be programmed changes
according to the operating mode that has
been selected.

1 Constant Current (CC) mode:
The A and B levels of load current can
be preset at right lower 5 digit LCD. The
OAO LED will be 1lit
setting value is amps.

1 Constant Resistance (CR) mode:
The A and B levels of load resistance
can be preset on the right lower 5 digit
LCD. The 6 N GED will be lit indicating
the setting value is ohms.

1 Constant Voltage (CV) mode:
The A and B levels of load voltage can
be preset on the right lower 5 digit LCD.
The 0V LED will be lit indicating the
setting value is volts.
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Preset key DYN
STA

1 Constant Power (CP) mode:
The A and B levels of load power can be
preset on the right lower 5 digit LCD.
The 0W6 LED will be lit indicating the
setting value is watts.

1 Dynamic mode (CC or CP modes only):

Each press of the DYN button cycles
through the dynamic load settings. The
DYN settings are used in conjunction with
the High and Low levels of load current to
define the dynamic waveform. Each press
of the DYN button switches from T_Hi
(time high), to T_Lo (time low), to Rise
time and then to fall time. The middle
LCD shows the section of the dynamic
waveform which is programmed with the
rotary knob and read from the right

di splay. The o0msd6 LI
settings are programmed in milliseconds.

Range key

The PEL-5000C series Load Module
features 2 setting ranges fao CC, CR, CV &
CP operation. This allows improved
resolution for setting low values. When

left in the default AUTO mode the
changeover between ranges is automatic
depending on the setting value entered.

If desired the RANGE button can be
pressed to forcethe unit to operate only in
RANGE II. This is signaled by the
accompanying LED becoming lit.

ANote It is only possible to force RANGE Il in CC mode.
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Level key The LEVEL button is used to program a
evel High or Low load value. The setting value

changes between current, resistance,
voltage or power depending whether CC,
CR, CV or CP mode has been selected. If
the LED is lit then the High level value
setting has been enabled. If the LED is not
lit then th e low load level can be set using
the rotary switch in combination with the
arrow keys.

In STATIC mode the user can switch
between High and low load levels during
operation.

In DYNAMIC operation (CC & CP modes
only) the preset high and low levels are
usedto define the dynamic waveform.

AN The low level setting cannot exceed the high level. The
ote converse isalso true in that the High level cannot be set
below the low level.

Limit key o The LIMIT but ton allows the user to set
SIS (eft and right thresholds for voltage,

current or power. These threshold settings
are used in conjunction with the NG
function to flag when the load is operating
outside the desired limit .

Each press of the LIMIT key enables a
different value to be entered. On first
pressof the LIMIT key the button will
illuminate Add.CV will be displayed on
the middle LCD. The setting is made with
the rotary knob and can be read from the
right LCD during setting.

The setting sequence is shown elow:

1 Add.CV (CC+CV or CP+CV upper
limit)

1 V_Hi (DVM upper limit)
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0ooo.

0000,

0oooy

0000,

1 V_Lo (DVM lower limit)

1 1I_Hi (DAM upper limit)

1 I_Lo (DAM lower limit)

1 W_Hi (DWM upper limit)

1 W_Lo (DWM lower limit)

1 NG OFF/ON (No Good Flag)

1 LIMIT setting function OFF

The engineering unitis o Vo6, 0A¢
depending on the threshold LIMIT being
set.

0ooo. - 0000, )
60000, W_H. 120000*

60000,

go0v

84000 +

0000 »

00o0.

Setting CC+CV or CP+CV upper limit
voltage, Middle 5 digit LCD

display 6Add.CV 6, right 5 digit LCD
display the unitis 0V6,The Add.CV set
range from 0.00 V to 600.00V step 0.01V
by rotati ng the Setting knob.

= 0000y

000, Addlly 60000,
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Setting upper limit voltage VH , Middle 5
digit LCD display 0V-Hi 6, right 5 digit
LCD display the unitis 0V6,The V-Hi set
range from 0.00 V to 600.00Vstep 0.01V
by rotating the Setting knob.

0000y

v_H.  60000v

Setting lower limit voltage V L, the right
upper 5 digit mbaot
right lower monitor display lower limit of
the voltmeter with the unit as 0V6,The V-
Lo set range from 0.00 V to 600.00V step
0.01V by rotating the Setting knob.

0ooo. ke 00406y

V_Lo 000, v_La 60000

44

Setting upper limit current IH , t he right
upper 5 digit nHbind ta
right lower monitor display upper limit of
the voltmeter withed- t
Hi set range from 0.000 A to 840.00A step
0.0001A by rotating the Setting knob.

0ooo.

I_H. B4000 »

Setting lower limit current IL , th e right
upper 5 digit moond ta
right lower monitor display lower limit of
the voltmeter with the unit as 0A6, the I-
Lo set range from 0.000 A to 840.00A step
0.01A by rotating the Setting knob.

0000y

I_Lo B4000 +
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Setting upper limit power WH, the righ t
upper 5 digit madnidt ¢
right lower monitor display upper limit of
the voltmeter with the unit as 0Wo, the W-
Hi set range from 0 W to 12000W step 1W
by rotating the Setting knob.

0oao.

W_H. 120000v

Setting lower limit power WL, the right
upper5digit moni tor -ldo & p
right lower monitor display lower limit of
the voltmeter wi thdiW-t
Lo set range from 0 W to 12000W step 1W
by rotating the Setting knob.

0000, T . 0000y

W_lo gov
Setting NG ON/OFF, When exceed VH,
VL, IH,IL, WH, WL One of these whether
NG on LCD display.

0pog, ™ WM 0000, e
NG oN EM NG OFF

e CC mode, press limits key to set the V-Hi
and V-Lo voltage upper and lower limits

of the GO / NG.

W_Lo 120000*

Current
A

Load o
Current

NG NG

P \/oltage

Low High
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w CC Dynamic Mode, press key to set the
_ S | evel Hi and Level Low voltage upper
and lower limits of the GO / NG.

Current
A

Level
High
Level

Low I' NG NG

P \Voltage

Low High

o CR mode, press limits key to set the V-Hi
SIS and V-Lo voltage upper and lower limits

of the GO / NG.

A NG
High
Load input
voltage
Resistance
Low
NG
Load Current g

w CV mode, press limits key to set the I-Hi
and I-Lo Current upper and lower limits
of the GO / NG.

A NG
High
Load 9

Current

Low
NG | Load Input Voltage

P \/oltage

w CP mode, press limits key to set the W-Hi
and W-Lo power upper and lower limits
of the GO / NG.
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Current

>
14

DYN setting
key

DYN
Setting

The DYN button allows the user to define
the timings of the dynamic load
Waveform . Firstly the high and low levels
of load current will need to be set via the
LEVEL switch. The RISE and FALL times
between the low load current and the high
load current along with the TIME the
waveform is HIGH and the TIME LOW
can is setvia the DYN menu.

Each press of the DYN key enables a
section of the DYNAMIC wavefo rm to be
set.

On first press of the DYN key the button
will illuminate and T -Hi will be displayed
on the middle LCD. The value is adjusted
with the rotary knob and can be read from
the right LCD during setting.

The setting sequence is shown below:
1 T_Hi (time the waveform is high)

1 T_Lo (time the waveform is low)

1 RISE (rise time)

1 FALL (fall time)

1 DYN setting function OFF

The time that the waveform is high
includes the rise .ti

The time that the waveform is low
includest he f al | ti me .ar

The RISE and FALL ti
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The actual engineering unit is shown on
the right of the Right 5 digit display

0ooo.
T_H. (0S0 =

0000,
T_Lo 0050 =
4

00a0.
RISE 06172

FALL 0672 w

Press DYN setting key, LED will ON
setting level High Period, Middle 5 digit
LCD display will sh ow 0T-Hi 6 Right 5
digit LCD display will show setting value,
t he wuni ttheiT-#li sét rasgé from
0.010 ms to 9999 ms step 0.001ms by
rotating the setting knob.

There are four ranges from 0.010 ms to
9999 ms, the ranges are below:

1 Range 1:0.010ms~9.99ms

1 Range 2:10.00ms~99.99ms
1 Range 3:100.0ms~999.9ms
1 Range 4:10000ms~9999ms

= a0pg,. ™ *  0ooo.

T_H. 0050 = T_H.

Setting level Low period, Middle 5 digit
LCD display will show 0oT-Lo6, right 5
digit LCD display will show setting value,
t he wuni ttheiT-to sétnasgé from
0.010 ms b 9999 ms step 0.001ms by
rotating the Setting knob.
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opop,. ™ * 0000

T_Lo 0050 = T_Llo 9999 =

Setting rise time, Middle 5 digit LCD
display will show ORISE), right 5 digit
LCD display will show setting value, the
uni t i stheRSEiltimesset range
from 0.672A/us to 42.840 Alus step
0.168A/us by rotating the Setting knob.

pooo, U * 0ooo. ™

RISE

Setting fall time, Middle 5 digit LCD
display will show OFALL 6, right 5 digit
LCD display will show setting value, the
uni t i sthéRALLitimeset range
from 0.672A/us to 42.840A/us step
0.168A/us by rotatin g the Setting knob.

0000, -~ *  0ooo.

FALL 0670 .

Config key ) The CONFIG key allows the sense
SN fynction to engage automatically or

switched ON. The CONFIG key also
enables the LOAD to automatically turn
ON/OFF when a voltage level is reached.
The polarity symbol can also be switched
via the CONFIG menu.

Each press of the CONFIG key moves the
menu on one step. On first press of the
CONFIG key the button will illuminate

and EXTIN will be displayed on the Right
upper LCD. The value is adjusted with the
rotary knob and can be read from the
right LCD during setting. The setting
sequence is shown below:

1 SENSE (AUTO or ON)
1 LDon (Voltage at which LOAD turns
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ON)

1 LDoff (Voltage at which LOAD turns
OFF)

POLAR (change polarity symbol)
MPPT

CPRSP

AVG

FAN

Exit CONFIG options

* 0Opoo, e
SENSE  AUTO

= =4 =4 -4 - -a

)
* 0000,
Llon yo,

_ U
oooo. e

LioFF 0so,
{

0ooo. -
POLAR  +LOARD
y

S aooo. "R
MPPT 2000 =

ANote 9 The adjustable LDon (LOAD ON) voltage is valid for
CC, CR & CP operatimgodes. The adjusted LDon
voltage will not operate in CV mode.

1 The LDon (LOAD ON) voltage setting cannot be lowe
than the LDoff (LOADOFF)voltage. If OV is required
for both LOAD ON and LOAD OFF make the LOAD
OFF adjustment first.

Setvsense and load input switching
methods, the middle of the 5 digit LCD
display will show OSENSE), Right 5 digit
LCD display will show OAUTO 6 or 6ON 6.
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0000, "’“'" 0000,
SENSE  AUTO SENSE  0ON

Set Load ON voltage, the middle of the 5
digit LCD display will show oLDon6,

Right 5 digit LCD display will show

setting value, the units is V, The Load ON
Voltage set range from 0.8V to 100.0V step
0.4V by rotating the setting knob. If the
load is greater than the input voltage Load
ON voltage setting, the Electronic load
current begin to load on.

* 0oop, ™—@W" 00000 2

AN CC/CR/CP MODE is controlled by Load ON voltage, C'
ote MODE is notcontrolled by Load ON voltage.

Sd Load OFF voltage, the middle of the 5
digit LCD display will show 0LDoFFo,
Right the 5 digit LCD display will show
settings value, the units is V, The Load
OFF Voltage set range from 0.0V to 99.00V
step 0.01V by rotating The Setting knob.

If the load input voltage is less than L oad
OFF setting voltage, the electronicload to
load off.

0oog. ™"~ 0000
LIoFF 000, LIoFF 3900,

Set Load polarity, the middle of the 5 digit
LCD display will show OPOLARG, Right
the 5 digit LCD display will show o+
LOAD 6 or 0-LOAD 6, use the knobs and
key settings 0+ LOAD 6 or 0-LOAD 6.

*  0ooo. ’“""" anog. =
POLAR +LOAD POLAR -LOAZ
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Set MPPT (Maximum power point
tracking) testing, the middle of the 5 digit
LCD display will show OMPPTG, Right the
5 digit LCD display 01000, the MPPT
setting range from 1000mS to 60000mS.

0ooo, ™ WA~ 0000

000 B YPPT B00OO

Set CPRSP, the middle of the 5 digit LCD
display will sho w 0CPRSR, Right the 5
digit LCD display 000, the CPRSP set
range from 0 to 4 steps 1 by rotating the
setting knob. Setting CP Mode reaction
speed, Q Fast, 4 Slow.

0000, _

[PRSP

Set AVG, the middle of the 5 digit LCD
display will show 0AVG 6, Right the 5
digit LC D display 016, the AVG setting
range from 1 to 64 steps 1 by rotating the
setting knob.

“ Qoop, ™ WM 000D, e
e

SetFAN, the middle of the 5 digit LCD

di spl ay wHANd, sRiogvh t
di git LCD dsedhe knabyando :
button to set the range 1~3, which can be
used to set the operation mode of the
cooling fan. 61éis for standard mode, 626
is for increasing speed early and 036 is for
full speed.

15 TATIC =
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Test keys description
siFin
=)

™
(e
Exit |
Item, Setting Item, Setting and Exit key for Test. There
and Exit keys Iltem are eight operating modes. These can be
selected in turn by
Setting 0 k eBress ITEM key enter setting mode,
ITEM LED light ON, the setting sequence
is shown below:
Exit | ¢ ocp
1 OPP
1 DISch
1 SURGE
1 Exit ITEM options
" GHORT
PRESS
oceP
PRESS
. OpP
PRESS STHR
Setting Short The Setting key allows the parameters of a
mode SHORT circuit test to be entered. The

SHORT test will attempt to sink high
current up to the PEL-5000C series load
maximum current in order to check the
powersour ceds protect.i
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Setting

Setting

SHORT
V_H.

The test time can be adjusted and
threshold values for the High and low
voltage limits set.

Pressing the Setting key once will cause
the button to illuminate. The Message

0 SHORT P RE S Svill BeTstoRIT 6
across the 3 displays.

Each press of the SHORT key moves the
menu on one step. The left and Middle
LCDs show the currently selected test
parameter as text. The value is adjusted by
the rotary knob and can be read from the
right display during Setting.

The setting sequence is shown below:

1 SHORT PRESS STARTpressing the
start/stop key starts test)

1 SHORT Time (CONTI = Continuous or
100ms to 10,000ms possible)

1 SHORT V_Hi (High voltage threshold
setting)

1 SHORT V_Lo (Low voltage threshold
setting

1 Exit SHORT test setup

® GHORT

RESS STRRT

60000v

54

Set the short test time,the LCD display
show 0SHORTO on left 5 Digits LCD
display, shows 0TIME 6 on middle 5 digits
LCD display , right 5 digit LCD



GUWINSTEK FUNCTION DESCRIPTION

display 6CONTI 6, the unit is Omso.

TIME [ONTI

TIME: Set the short test time, The LCD
display show 0SHORTO on left 5 digits
LCD display, shows 0TIME 6 on middle 5
digits LCD display the unitis 6 ms and
shows 6CONTI 6 on right 5 digits LCD
display,theset t i ng range i
means continue, 100mS to 10000mS step
100mSby clockwise rotate the setting
knob. The short test will be no time
limitation when setting to CONTI until

pr esTSARTS STOPS6 key it
short test.

T
L]

= S?D

IME 100 = IME 10000 =

V-Hi : Short test voltage check upper
limitation setting, the LCD display shows
OSHORTO on left 5 digit LCD display,
Middle 5 digit LCD display 6V-Hi 6, right 5
digit LCD display setting value, the unit is
0V, The V-Hi setting range from 0.00V to
600.00V step 0.01V by rotating the setting
knob.

S GHORT N —
V'_H. 60000

V-Lo : Short test voltage check lower
limitation setting, the Left 5 digit monitor

di spl ay t he mni&lld06R&gto
monitor di slpdda yaghtdh e
low er monitor display setting value, the
unitisdo V6. The r angp@O00V.s

:"_LD EDDUUV

SHORT =

V_Lo 0og.
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Once the test parameters have been
- entered the test is started by pressingthe
START/STOP button while the SHORT
PRESS START text is dispyed. During
the test the bottom LCD will show run and

the actual short current will be displayed
on the right upper LCD.

ANote  The message PASS END will be displayed if the
measured voltagdevels stay within the V_Hi and V_Lc
threshold levels during the test

9 The message FAIL END will be displayed if the
measured voltage levelfall outside the V_Hiand V_Lc
threshold levels during the test. The Nftag will also
illuminate.

1 If continuous short time is selected the test is enddoy
pressing the redSTART/STOP button.

OCP The OCP key allows the parameters of an
parameters Over Current Protection test to be entered.
setting The OCP test will ramp up the load

current in steps to validate the Device
Under testds (BUT) p
behavior. A voltage threshold level can be
set. If the voltage measured during the test
is lower than the set Threshold voltage
then the test will fail and the display will
signal OCP ERROR. Similarly a current
Threshold (I STOP) can be set. If the
measured Current reaches the | STOP
Threshold the test will be discontinued

and the OCP ERROR message will be

displayed.
] Press the Setting key once will cause the
Setingl hyutton to illuminate
PRESS STARTOG wacrbsk theb3e
displays.

Each press of the OCP button moves the
menu on one step. The Left and Middle
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" oce

PRESS START

I5TAR 0000 »

= oce =S | B
ISTEP  0OOS » 5

FUNCTION DESCRIPTION

LCDs show the currently selected test
parameter as text. The value is adjusted by
the rotary knob and can be read from the
Right display during setting.

The setting sequence is shown below:

1 OCP VTH OCP PRESS START (pressing
the red start/stop key starts test)

1 OCP | STAR (current starting point of
the OCP test)

1 OCP | STEP (value of incremental
current steps from | START)

TOCP I STOP (ther OCP

current threshold
1 OCP Vth (the voltage threshold setting)
1 Exit OCP test setup
" ooce
ISTOP B4000 -

_ J
ace

[T T -

v TH 60000,
J

oce

PRESS START

U

" ocP
ISTAR

ISTAR: setting the start current point, the
Left 5 digit monitor display the 60OCPO¢, the
right upper 5 digit monitor display the
O0ISTARY, and right lower monitor display
setting value,t h e u Wb. The rasge i8
0.001A to the full scale of the CC mode
specification. The setting is by rotating the
setting knob.
I

0000 + [

" oce
ISTAR B4000 *
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ISTEP:setting the increment step current
point, The LCD display shows 60CP6 on
Left 5 digit LCD displa y, Middle 5 digit
LCD display 6ISTERY, right 5 digit LCD
display setting value, the unitis 0A6. The
setting range is 0.01A to the full scale of
the CC mode specification. The setting is
by rotating the setting knob.

acp o ace
B ISTEP By000 -

ISTOP: setting the stop current point, The
LCD display shows 6OCPO6 on Left 5 digit
LCD display, Middle 5 digit LCD display
O0ISTOPG, right 5 digit LCD display setting
value, the unit is 0A 6, the setting range is
0.000A to the full scale of the CC mode
specification. The setting is by rotating the
setting knob.

OCP ““""" aoce
ISTOP  0poo - ISTOP 84000 »

Vth: Setting threshold voltage; The LCD
display shows 00OCP6 on left 5 Digit LCD
display, middle 5 digit LCD display oVtho,
right 5 digit LCD Display setting value, the
unit is 0V, the setting range is 0.00V to the
full scale of the voltage specification. The
setting is by rotating the setting knob.

000, vTH  60060.

Once the test parameters have been
entered the test is started by pressing the
red START/STOP button while the OCP
PRESS START text is displayedDuring the
Test the middle LCD will show run and the
actual current being Taken will be
displayed on the Right LCD

IGTEP 000G -
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ANote

The message OCP ERROR will be displayed if the DU1
fails the test. The reasons for failure are due to ovfethe
following conditions:

(a) the voltage level of the DUT falls below the set
voltage threshold (OCP Vtlduring the test

(b) The current taken from the DUT reaches the OCP |
STOP setting.

The message PASS will be displayed if the DUTSs voltag
stays above theet threshold. Also to PASS the OCP tes
the current taken from the DUT cannegual the | STOP
setting.

If the DUT passes the OCP test the maximum current
taken during thetest isdisplayed on the right LCD.

Upon PASS or OCP ERROR the test will automaitjca
stop. The red START/STOP button can be used during
test to immediately cease operation.

OPP
parameters
setting

The OPP allows the parameters of an Over
Power Protection test to be entered. The
OPP test will ramp up the load power in
steps to validate the Device underte s t &
(DUT) protection and behavior. A voltage
threshold level can be set. If thevoltage
measured during the test is lower than the
set Threshold voltage then the test will fail
and the display will signal OPP ERROR.
Similarly a pow er threshold (P STOP) can
be set. If the measured power reaches the F
STOP threshold the testwill be
discontinued and the OPP ERROR
message will be displayed.

Press theSetting key once will cause the

Setting| putton to illuminate. The me s PR g
PRESS STARTG6 will be
displays.
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Each press of the QPP button moves the
menu on one step. The Left and Middle
LCDs show the currently selected test
parameter as text. The value is adjusted by
the rotary knob and can be read from the
Right display during Setting.

The setting sequence is shown below:

1 OPP PRESS START (pressing the red
start/stop key starts test)

1 OPP P STAR (power starting point of the
OPP test)

1 OPP P STEP (value of incremental
current steps from P START)

1 OPPP STOP (the OPP t
threshold power limit)

1 OPP Vth (the voltage threshold setting)
1 Exit OPP test setup

. OPP N OPP e
PRESS START f PSTOP 120000
4 4
_OPP wre—l PP IS
PSTAR  Og* VTH 60000

i

Y
JPP sa—— EENGER SR
PSTEP g v PRESS GSTART

PSTAR: setting the start power, the LCD
display shows 0OPP6 on left 5 digit LCD
display, middle 5 digit LCD

display 6PSTARG, right 5 digit LCD
display setting value, the unitis oW, the
setting range is 0.00W to the full scale of
the CP mode specification. The setting is
by rotating the setting knob.

. 0opp  m=—HN 0P ™
PSTAR ogv PSTAR 120000
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oPP

PSTEP: setting the increment step power,
the LCD display shows 0OPP6on left 5
digit LCD display, middle 5 digit LCD
display 6PSTEPG, right 5 digit LCD display
setting value, the unitis OW4, the setting
range is 0.00W to the full scale of the CP
mode specification. The setting is by
rotating the setting knob.

PSTEP [ WM PSTEP 120000

opp

PSTOP: setting the stop power, the Left 5
digit monitor displ a
upper 5 digit monitor display the
OPSTOPO6, and right |
setting value, the wu
0.1W to the full scale of the CP mode
specification.

m'—"- DPP S
PSTOP g PSTOP 120000

Vth : Setting threshold voltage; the Left 5
digit monitor displ a
upper 5 digit mornhidt o
and right lower monitor display setting
value, the unit iG@G/tod
the full scale of the voltage specification.
The setting is by rotating the setting knob.

. opp =N Opp e
f T oo W o

Once the test parameters have been
entered the test is started by pressing the
red START/STOP button while the O PP
RESS START text is displayed. During the
Testthe middle LCD will show run and the
actual current being Taken will be
displayed on the Right LCD
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ANote

The message ®P ERROR will be displayed if the DUT
fails the test. The reasons for failure are due to one of tl
following conditions:

(c) the voltage level of the DUT falls below the set
voltage threshold (P Vthiduring the test

(d) The current taken from the DUT reaches thePPP
STOP setting.

The message PASS will be displayed if the DUTSs voltag
stays above the sethreshold. Al® to PASS the BP test
the current taken from the DUT cannagual the | STOP
setting.

If the DUT passes the ©P test the maximum current
taken during thetest isdisplayed on the right LCD.

Upon PASS or OCP ERROR the test will automatically
stop. The redSTART/STOP button can be used during tl
test to immediately cease operation.

Battery
discharge
setting

62

Disch ® DIGch i
Mode CC MOT [c
Disch ® DIScH A
Mode (P MODE CP

Dlsch the test function has 5 parameters,
0CCé6, OVOLT. V6, OTINMN
and CAP.WH parameters.

Press the Sding key to set stop discharge
vol tage OVOLT. Vo, Pr
to set stop discharg
Press Setting key again to stop discharge
capacity OCAP. AHO /
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® grgP
‘M ArAH  OFF

_ 4
5T0P
CAPHH  OFF
_ 4
IIG¢cHh
C goo -
57 {
TIMES  OFF
Setting battery discharge CC mode, DISCH
CC,LCDshow oD | S c h édle 5 digitd
LCDdisplay 6 CC6, setting
full scale.
Cd 111'5_., AR L 111'5__ B
L 3JCn :> L 3Jcnhn
CC aop CC B4000 »

Setting stop discharge voltage STOP
OVOLT. V6, middle 5 d
OVOLT.V 6, right 5 digit LCD display
setting value, unit
setting range 0.00V to full scale.

® o10P N GT0P
foLTy  ooo. B OLTY 50000,

Setting stop discharge time, setting STOP
OTI ME. S6, middle 5 d
OTIME.S6, right 5 digit LCD display setting
value, STOP 0TI ME. S¢
99999, each setting knob and button
adjustment interval is 1.

" 5T0P " sToP e
E

B TIMES 99999

6
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Setting stop discharge capacity, setting
STOP OCAP. AH6, middl
display 0CAP.AH 6 right 5 digit LCD

di splay setting valu
setting range OFF to 19999.9, each setting
knob and button adjustment interval is 0.1.

" 5T0P “"":$' GTOP ]
CAPAH  OFF CAPAH 199999

" grpP

Setting stop discharge capacity, setting
STOP OCAP. WHO6, middl
O0CAP.WH 6, right 5 digit LCD dis play
setting val ue, STOP
range OFF to 19999.9each setting knob
and button adjustment interval is 0.1.

HE=ER— = 5TOP N
CAPWH OFF [d CAPMH 199939

Surge current
testing setting

64

" SURGE = Pecin
PFRESS START

SURGE sequence is shown below:

SURGE the test function has 4 parameters,
OSUR. 1 6, OMBER.dmd ®I
parameters.

1 Pressthe Setting key to set surge current
testing loading cur

1 Press again Setting key to set normal
current testing loading current value
ONOR. | 0.

1 Press Setting key again to set surge
current tesMEDBGg tin

1 Press the Setting key again to set surge
current testing diminishing step current
setting value OSTEP
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SURGE =
RESS START

SUR

1
Sk

GURGE SURGE

NOR. I aoo + SUF. I B4000 »
Set SURGE testing surge current, unit is A,
setting range 0.00A to full scale.

SUFGE sl
SUR I 64000 »

Set SURGE testing normal current, unit is
A, setting range 0.00A to full scale.

SURGE SURGE el
NOF. I NOF. I 84000 +

Set SURGE time, unit is mS, setting range
10mS to 1000mS.

[STATIC -

cCHor-c
'_'ll_lf"'Er_'

Setting fig |
explanation. 4 surge

Surge Mode

Normal |

Time

»Time

65



GUYINSTEK PEL5000C Series User Manual

Exit Key ) Setting OCP / OPP / DISch / SURGE
EXit | guring the setting process press Exit key to
exit setting item.

Start/Stop key The START/STOP key is used in
- conjunction with the SHORT, OCP or OPP

test functions. It is used to START a test
according to the set parameters or to STOP
a test before PASS or FAIL is signaled.
Please refer to the preceding sections for
more information on the SHORT, OCP &
OPP tests.
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System keys description
svore|
&

Shift key ) Shift key is used to switch th e key to the
Shift second function key.

System key Press SYSTEM to set the argumentGPIB
SEEIL ddress, RS232 BAUD RATE, WAKE UP

and buzzer Alarm power ON/OFF and
Master/Slave control.

GPIb
Addr

RS23e
bRUD | I52K

WAKE
LUpP

!

" SE9
bEEP OFF
y

Local key Press Local key to exit REMOTE mode
ocal

Setting systernr Set GPIB address, RS232 BAUD RATE,
parameters WAKE UP, Buzzer ON/OFF
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Set GPIB First press SYSTEM keythe LCD display
address SIS shows GPIB on left 5 digit LCD display,

Middle 5 d igit LCD display Addr, right 5
digit LCD display setting GPIB address of
the representative, Press UP, DOWN
buttons to adjust the GPIB address 1~30,
Key and then press ENTER, PEL-5000C
series GPIB Address value is saved, Press
system key four times to leave the GPIB
address configuration State.

GPIb GPIb
Addr | B Addr 30

Set RS232 SYSTEM key first by the second,the LCD

BAUD RATE display shows RS232 on left 5 digit LCD

display, Middle 5 digit LCD display baud,
X2 right 5 digit LCD display setting BA UD-

RATE, Press UP, DOWN buttons to adjust
the value of BAUD RATE, Key and then
press ENTER, PEL-5000C series is saved
setting BAUD RATE, press system key
three times to leave the BAUD-RATE
setting state.

RSE32
bAUJ  9EK
U

5232

bAUJ 192K
yJ

R523¢2

bAUd 384K
U

bAUd 5Bk
J

R5232

bRAUd | 152K
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WAKEUP This function is designed for auto setting
function DS the load status and load level in turning on

the PEL-5000C series every time. SYSTEM
key first by the three, The LCD display
shows WAKE on left 5 digit LCD display,
Middle 5 digit LCD display UP, right 5

digit LCD display setting, Press UP,
DOWN buttons to adjust the 0~150.

Press ENTER key to be stored, press
system key two times to leave the WAKE-
UP setting state. If set to 000, the default
setting value will be called.

WAKE WAKE
UP 0 UP 150

Buzzer ON/ This is the test ®t automatically (AUTO

OFF SEQUENCE) at the end, if itincreases
buzzer function, if set to ON, Then when
the test result is PASSautomatically when
the buzzer will call out, if the test result is
FAIL when the buzzer will call the second
tone.

- Setting method:
System . )
first by 4 Times SYSTEM key and the LCD

X4 display shows SEQ on left 5 digit LCD
display, Middle 5 digit LCD display bEEP,
right 5 digit LCD display setting ON or
OFF, press UP DOWN key to adjust.

= 5Eq " 5Eq
LEEP ON M LEEP OFF

A Setting system parameters, if the input is required to us
Note the KEYPAD ENTER button to confirm, otherwise PEL
5000C Series will not save the changes the settings.

X3

=

Pass: Automatic test mode, no NG state, is the PASS.
Fail: Automatic tes mode, any test if the NG then is the
FAIL.
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Recall/Store
key

Store

Recall

Recall/ Store load state settings

The function keys on the front panel of
PEL-5000C series mainframe are designed
for high testing throughput purpose. There
are 150 operation states or testingsteps can
be store in the EEPROM memory of PEL-
5000C series electronic load espectively,
each state can store or recall the load status
and level for electronic load

simultaneously.

STORE
process

Store

Recall

1 Set the load status and load level.

1 Press SHIFT key then press the STORE
key to enter the storage state.

1 Press UP, DOWN key or KEYPAD to

adjust, press the ENTER OK tosave the
STATE.

RECALL
operation

Store

Recall

1 Press RECALL to entr the call state.

1 Press UP, DOWN key or KEYPAD to
adjust.

1 Finally, Press the ENTER key to confirm,
in the electronic load front panel, set the
value that would call out the information
in accordancewi th re-setting.

AUTO
SEQUENCE
instructions

PEL-5000Cseries has AUTO SEQUENCE
function, PEL-5000C series to select the
state F1~F9 Automatic testing can be
edited, 16 steps each group can be set to
select 150 group of the STATE, within each
step can be set TEST TIME Unitsof 100 ms
range (0.1s ~ 9.9s).
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Edit mode ] Press SHIFT key, press the SEQ. key to
SUN  cnter the AUTO SEQUENCE mode, Press

UP, DOWN key to select EDIT, the LCD
SEQ  display shows EDIT on left 5 digit LCD
display, Middle 5 digit LCD display FX,
OFX06 means to Select the state FF9,Press
keypad key 1 ~ 9 choose F1 ~ F9.
Ed
F

o= EJIT =
00 BM F3 oo

1 Press ENTER key, the LCD display
shows FX-XX on left 5 digit LCD display,
Middle 5 digit LCD display STATE, right
5digtLCD di spl ay settin
means to select tre state FtF 9 . 0 X
means the test STEPQL6, setting state
value, press UP and down key or
keypad to adjust setting.

B W Fi-0"

SITFEE | GSINAINE 150

Test time 1 Press ENTER to set TIME value, press

setting UP, DOWN keys or KEYPAD to adjust
settings, range from 100 ms~9999ms.
Press ENTER key or SAVE key to finish
editing the action is set to repeat, if you
do not save the settings, press the EXIT
key to leave edit mode.

‘ - ’_ SEQ.

TTr :> TTM ‘

TIME 00 = TIME 9999 =

1 Setting repeat (REPEAT TEST) ,Press UF
and DOWN key or Keypad to adjust
setting 0~9999, Press ENTER SAVE

REPEAT Value, or press eXIT key Exit
EDIT MODE.

Fi =
FEP 0000 B REP 9999
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Press iBhifto+ FBEQ.0key
SEQ. Mode

Press . key to select Mode

Keypad 1~9 Select F1~F9

Edit Mode H FX

Press fRepeatokey

Press fEnterokey

Set STATE

Press fBtepoke) KEYPAD . or Number
Step flash Key setting Step (1~16)
Press fEnterokey

Set TIME

Press fEnterokey

Next Step
No Yes

Save

Press fBaveokey

Press fEnterokey

Press fExitokey

T

Set Repeat

Press fEnterokey
fBhiftokey OFF
END

Store (Edit) mode operation flow chart

Test mode 1

72

Press SHIFT key, press the SEQ. key to
enter the AUTO SEQUENCE mode,
Press UP, DOWN key to select TEST, the
LCD display shows tEST on left 5 digit
LCD display, Middle 5 digit LCD

di spl ay rRednsto®eestdhe
state FXF9, Press keypad key 1 ~ 9
choose F1 ~ F9. When the press ENTER
to enter. The next automatic test Mode.

Test LCD will display 0SXX6, 0XX6 on
behalf of the test of STEP, if the test
result is NG, the LCD will show "NG"
(flashing) and suspension of the test, this
time users can test or ENTER key to
continue Press EXIT key to leave the test
mode, test mode by the (STEPOL TIME)
then (SETP02- TIME) until all the steps
done or press EXIT to leave the test
mode.
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1 If all the test steps are OK, the test result
is PASS, LCD displayso PASS6; t
procedure if any of the NG, the test
result is FAIL,, LCD displays OFAIL 6, if
the buzzer is set to ON, when the test
result is passautomatically when the
buzzer will call out, if the test result is
fail Buzzer will sound when the second
call.

When the test is completed, the user can
press the ENTER key againto test or EXIT
key to leave the test mode.

Example Edit the 16 step test is completed, press the
TEST key, according to the order of S01 ~
S16 test is complete LCD display PASS.

Press iBhiftor IBEQ.okey
SEQ. Mode

Pressz 2key to select Mode Press fBhiftor fExitokey

4" Test Mode H FX Keypad 1~9 select F1~F9

Press fEnterokey

Start Test

Press iBhiftor fExitokey

EXIT

Press fEnterokey

SHOW
PASS/FASS

Press iBhiftor fExitokey

1
Test mode operation flow chart
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Test keys description

T

\7|‘8| 9|‘Al
\4|‘5|‘s|‘vl
\1|‘2| 3|
S Enter
\ol‘. rc-sarl

RotaryKnob  The ROTARY knob and ARROW keys are used to
and ARROW increase or decrease the set values.
Keys

1 Clockwise the rotary switch and up arrow key to increase the
setting values.

e T T
@ 0000. 000 » 0000, 0oos -
1 Anti-clockwise and down arrow key operation of the ROTARY
Knob decreases the setting value.

Q S000 "’""" coog, =
“ 0000.  00o0s 0000.  0poo

B sooo. b 1 Keypad key: When using the
0ooa. (=9 Keypad, please enter the number,

I press the Enter key.

1 Clear KEY: Setting, press the
Clear key to clear the input value.
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AN In CRmode, the up arrowkey andclockwiseoperation of
ote the rotary Knob reduces the resistece.

In CRmode, the down arrowkey &anti-clockwise
operation of the rotaryKnob increases the resistance.
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CONNECTION

Rear Panel........ooooiii e 7.7
Connecting the imonitor to an oscilloscope.......... 81
Master/Slave INStructions...........covvvvviiiniimemennn. 82
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Rear Panel

E@@oea}o o |
|

1 AC LineINPUT

2 INPUT Terminal The positive (LOAD +) and negative (LOAD -)
power input terminals are clearly marked. DO
NOT confuse them with the smaller SENSE
terminals.

Please ensure that the voltage and current
rating of the DUT do not exceed the maximum
rating of the PEL-5000C Series load module
being used. Please also check the output
polarity of the DUT prior to connecti on and
testing.

The negative load terminal should be
connected to ground if testing a positive
output power supply. This is normally
achieved when the negative output of the
power supply is grounded.

Similarly if a power supply with a negative
output is to be tested then the positive load
terminal should be grounded. This is normally
achieved when the positive output of the
power supply under test is grounded.
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3 V=senseinput  The V-sense terminals can be used to
terminal compensate for a voltage drop in the load lines
between the power supply and the PEL-5000C
series Electronic Load. This is a useful feature
useful when the load current is relatively high.

If remote sense is required the V-sense
terminals are connected to the appropriate
positive and negative terminals of the power
supply as shown in fig below. In the CONFIG
menu the V-sense function can be set to AUTO
or ON.

Please note that if \-sense is set to AUTO and
the sense leads are connected to the DUT the
losses need to be approx. before the dispay
compensates for the voltage loss.

fV-sense is set to 06O0ONC¢
terminals are connected to the DUT the load
will check and compensate for all voltage

drops.

The maximum voltage sense compensation is
the same as the rating of the PEL-5000C ®ries
electronic load. For example the PEL-5006G
1200240 is capable of sinking current at up to
1200Vvdc. Therefore the maximum V-sense is
also 1200Vvdc.

L e@g;j L Ng;j

&

. A 0. Bl § , . G 0.0 PRl ,
Tl InEIA
h’.ld \

Typical connection of PEROOOC series load module
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4 Analog The Electronic Load has an analog
programming programming input on the rear panel of the
input mainframe. The analogue programming input

enables the load module to track and load
according to an external 0-10V (ac or ac + dc)
signal.

The analog programming input is configured
as a BNC socket on the

The analogue programming input operates in
CC or CP modes only. The PEL-5000C series
Load will attempt to load proportionally
according to the signe
maximum current or pow er range. For
example: PEL-5012G600-840: Imax = 840A
and Pmax = 12000W

So in CC mode if analogue programming input
is 5V = 420A load setting (Range Il)or in CP
mode if analogue programming input is 1V =
1200W load setting (Range II)

The analog programming signal can act alone
or it can be summed with the programmed
value set via the front panel or the optional
computer interface (GPIB, RS232, USB, or
LAN) or the front panel.

Example The fig. belowshows the result of an analog
programming signal a¥ Vac, 500Hz when it is
summed with a 128A programmed setting in CC
mode of PEI-5012G600-840Load.

Analog LOAD 5URRE ANALOG
programming

504A 6V
example m
3364 \ av

1684 2v

[«— 2ms —>
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5 I-monitor The I-monitor is provided as a BNC socket. It is
designed to enable the user tomonitor the
El ectr oni putcurerd ar hert i n
current. Thel-moni t or Gs0V®Il@/N a
This signal is proportional to the full scale
current that the particular electronic Load is
capable of.

Example PEL-5012G600-840: Imax = 840A therefore +
monitor 10V = 840A so 1V = 84A

Drain Load+
J X2
— MOSFET_Nch

source

_ _ L+ Power Supply
Ref V — - v

% ShuntR

Load-

T2

R2

IMonitor R6

R3

R4

AW

An equivalent circuit in terms of the current monitor
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Connecting the dmonitor to an oscilloscope

When you connect this product to an oscilloscope, please ensure
the correct polarities of the connecting probes as shown infig
below

(Correct) PEL-5000C series \
—_ Oscil loscope
N 1‘ """""""""""" i [ttt
Conne:.tlons to | - J—/l-p% T o
an oscilloscope [ R L B
'LFZ?:\maI i / i
_ !
- =
Circuit Ch2
HMONITOR - 7T ]
7777777777777777777777 Current route
M PEL 5000C series > o
: ——— Load N A e — !
(Wrong)_ | o S ) e P et
Connections to i Doje | / / !
an oscilloscope ' = ' ' §
Monitor | . 0 Y
creut L i I-MONITOR Hasd ]# o

If the probes connection is reversed as shown
above, a large current would flow through the

probe and the internal circuitry of the
oscilloscope is likely to be damaged.
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Master/Save Instructions

PEL-5000CSer i es O MASTG®&FRRrallel S
function, 1 Master, 7 SLAVE, setting method press
the System key to set the CONTROL MODE to
select ALONE, MASTER or SLAVEL ~ 7, Press the
ENTER key to set, when Power off Data will not

be lost, this parameter is saved. Master will
automatically detect whether there is slave
machine, if there is no Slave Machine will run
OALONE Mode 6, machinetwhimn S|
OMASTER Modedé. Master m
current and power meter is to show the tot al
current and total power (Master + Slave), the
voltage meter is displayed by the Master Machine,
the Slave machine voltage meter position will
display 0SL16 ~ OSL76.

CTRL
RLONE

J

CTRL
S5LAVE I

The following procedure should be followed
before applying power on Master/Slave m ains:
Stepl. Turn on (O) the Slave POWER switch.
Step2. Turn on (O) the Master POWER switch.

The following procedure should be followed
before applying power off

Master/Slave mains:

Stepl. Turn off (I) the Master POWER switch.
Step2. Turn off (1) the Slave POWER switch.
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Parallel method yse HD-DSUB 15pin 1: 1 Cable to connect the
MASTER and SLAVE rear panel, HD-DSUB 15pin
connector (connect the upper and lower
Connectors)

A Caution Do not use VGA Cable, because of internal pin4 ~
8, 11 andchassis short circuit.

MASTER / SLAVE
ooooooo

o o
o o
o °
Wiring Master/Slave, It requires wiring as follows:
requirements
Vsense is connected Vsense is not connected
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Manual operation (PEL-5012G600-840 MASTER/SLAVE model the
following is example)PRESET setting:
CC/CR/CV/CP Mode as Figure CC setting
64A=Master 32A + Slave 32A
CR: 12500N=Master// Sl ave
100V=Master 100V=Slave=100V
CP:1000W=Master 500W + Slave 500W.

CC Set 100A Master Display o 000, -
0000, 640040 »

Slave Display W AR

0000, 32000 »
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CR Set 1250  Master Display 0ooo.
0000. 12500 «
Slave Display " o8l
0000. 62500 «
CP SetlOOOW  Master Display 000,
0000. 10000

501 |
0000, s000

CV Set D0V Master Display coon.

Slave Display

00006, 10000,
Slave Display &l | o
0000, 10000,
ANote Master Mode operation except CC/CR/CV /CP

Mode, The followingfunctions will be disabld.
9 Config function BATT type 1~N Disable

9 Config functions MPPT disable.

1 CC+CV, CP+CV Disable.

1 Recall/Store Disable.

1 Auto Seq. Disable.

1 Short, OCP, OPP Disable.

9 External 1/O Disable
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Check line voltage

Background The PEL-5000CSeries high power load can
operation with 100 Vac ~240Vac input as indicated
on the label on the rear panel. Make sure that the
factory check mark corresponds to your nominal
line voltage. Skip this procedure if the label is
corrected marked.

Installation 1. With the PEL-5000Cseries load power OFF,
disconnect the power cord.

2. Refer the drawing on the rear panel of PEL-
5000CSeries high power load below.

PEL-5000C series KHID HUOTS
AC Input
Connection @ N -

©) @@ | ©

Grounding requirements

Installation 1. Itis requested to use the3Pin plug connector
only for PEL-5000CSeries mainframe to out of
danger when electric leakage. And the complete
and proper grounded is necessary.

2. The PEL-5000CSeries high power load is
equipped with three conductor cable which
plugs in an appropriate re ceptacle to ground
the instrument's cover.
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Power up
Procedure 1. Turn off (O) the POWER switch.
2. Check that the power cord is corrected.
3. Check that nothing is connected to the DC
INPUT on the rear panels.
4. Turn on POWER switch.

Connection to the load Inpuferminal

Connection procedure of the load input terminal on the rear panel

Procedure 1. Turn off POWER switch.

2. Check that the output of the equipment under
test is off.

3. Connect the load wire to the load input
terminal on the rear panel.

4. Check the polarity of the connection and
connect the load wire to the output terminal of
the equipment under test.

Avoid equi ment damaged

MNote quip g

standard output to the DC Load input terminal, if
calibration voltage medr required, please input the
DC voltage standard to the Vsense input.

To avoid personal injury, please ensure that there is
residual voltage at the load input terminal before
connectingor disconnecting it.
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GPIB& RS232 interface option

Connection procedure of the load input terminal on the rear panel

Procedure 1. GPIB + RS232 interface is on the rear panel of
PEL-5000CSeries Mainframe for application
GPIB or RS232.

2. GPIB and RS232 interface can only be used at
the same time, tochange the interface must
reboot unit.

3. GPIB connection with three important
limitations as described below:

The maximum number of devices including the
controller is no more than 15.

The maximum length of all cable is no more than 2
meters times the number of devices connected
together, up to 20 meters Maximum.

RS232female block connections on the back panel,
the connecting device and the computer RS232
port to one-way connection.

The figure below shows the RS232 connector
(Female) on the rear panelconnects PEL-5000C
Series Mainframe to RS232 port of computer in one
by one configuration .The RS232 BAUD-RATE can
be set in the front panel, it will be lit the GPIB
address when press the 0
again, it will be lit the BAUD -RATE.

PEL-5000Cseries
GPIB & RS232
interface
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RS232nterface option

Connection procedure of the load input terminal on the rear panel

The figure below shows the RS232 connector
(Female) on the rear panel connectsPEL-5000C
Series mainframe to RS232 port of computer in one
by one configuration. The RS232 BAUDRATE can
be set in the front panel, it will be lit the GPIB
address when press the
again, it will be lit the BAUD -RATE.

PEL-5000Cseries
RS232 interface

GPIBinterface option

Connection procedure of the load input terminal on the rear panel

The maximum number of devices including the
controller is no more than 15.

The maximum length of all cable is no more than 2
meters times the Number of devices connected
together, up to 20 meters maximum.

PEL-5000CSeries
GPIBinterface
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USBinterface option

Connection procedure of the load input terminal on the rear panel

The figure below shows the USB connector in the
rear panel of PEL-5000Cseries mainframe.

2

PEI-5000CUSB
interface \

LAN interface option

Connection procedure of the load input terminal on the rear panel

The figure below shows the LAN connector in the
rear panel of PEL-5000Cseries mainframe.

PEL-5000CLAN
interface
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/O connection

Connection procedure of the load input terminal on t he rear panel

PEL-5000C series I/O Interface with Vsense,
Analog Programming Input, Imonitor

PEL-5000C series ANALOG
I/O interface — U sense + INPUT H monTor

91



GUYINSTEK PEL5000C Series User Manual

Load current slew rate setting

Connection procedure of the load input terminal on the rear panel

What is the load current slew rate during load
current level change, power supply turn
ON/OFF switch between ON, and OFF? The
PEL-5000C series Electronic load provides all of
the above load current slew rate in controllable
condition, the rise and fall current slew rate can
be set independently from front panel

operation or remote programming.

The slew rate determines a rate at which the
current changes to a new programmed value.
The slew rate can be set at the front panel or via
GPIB on the rear panel of PEL-:5000C series
high power load.

The rise and fall slew rate can be independently
programmed from 384mA/usec to 24A/usec
(PEL-5012G600-840 Load) in the 840A current
range and from 38.4mA/usec t 0 2.4A/usec in
the 84A current range. This allows a
independent controlled transition from Low
load current level to High load current level

( Rise current slew rate ) or from High load
current level to Low load current level( Fall
current slew rate ) to minimize induced voltage
drops on the inductive wiring, or to control
induced transients on the est. device ( power
supply transient response testing ).

This controllable load current slew rate feature
also can eliminate the overload current
Phenomenon and emulate the actual load
current slew rate at turn ON the power supply
Under test. The load current slew rate is
according to the power supply's Output
Voltage, Load level setting and Load ON/OFF
switch. So, you could do all items of Power
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Supply testing task by using constant current
mode only, it can significantly improve The
Testing quality and Process as well as
efficiency.

There are two load current range in PEL-5000C
series Load, Range | and Range I, the slew rate
of range I, range Il, RISE/FALL slew rate are
listed in paragraph specifications.

The relationship of v
load current load A
ON/OFF, load level
and output voltage of
DC power supply at

LOAD

turn ON

ON

(A) Typical power supply
output voltage

> T

ON

OFF

(B) Load ON/OFF switch
ON

(C) Load current waveform
with different load
current slew rate

(D) Load level charge

HIGH

LOwW

HIGH

between high and
low load level
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Load wire inductance

Connection procedure of the load input terminal on the rear panel.

The load wiring has an inductance (L). When
the current (I) varies in short time period, It
generates a large voltage at both ends of the
wiring cable. This voltage applies to all of the
load input terminals of the PEL-5000Cseries
when the impedance of the EUT is relatively
small. The voltage generated by the load wire
inductance (L) and the current variation (1) is
expressed using the following equation.

m PEL-5000C series
L e i

Load input termmal_ _____________ i
E = L x (Gl [/ GT)
E: Voltage generated by the wire inductance

L: Load wire inductance
Gl : Amount of Current
GT: Variation period o
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In general, the wire inductance can be
measured approxi mately
the 10 meters of Loadwires is connected
between the EUT and the electronic load (PEL-
5000CSeries) with the current Variation of 2
A/l1Ts, the voltage gene
inductance Will be 20 V.

The negative polarity of the load input terminal
is the reference potential of the external Control
signal, Therefore, the device connected to the
external control terminal may get
malfunctioned.

When operating under the constant voltage
(CV) mode or constant resistance (CR) mode or
constant power (CP), the load current is varied
by the voltage at the load input terminal, so the
operation can be affected easily by the
generated voltage.

The wiring to the EUT should be twisted and
the shortest as possible.

If the load wire is long or has a large loop, the
wire inductance is increased. Consequently, the
Current variation that results when switching
occurs will cause a large voltage drop.

When the value of instantaneous voltage drops
under the minimum operating voltage depends
on the generated voltage at the load input
terminal, the response of recovery will be
extensively delayed.

In such event, the electronic load may generate
unstable oscillation. In such condition, the input
voltage may exceed the maximum input
voltage and Cause damage to thePEL-5000C
Series.
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Current |

Voltage at load input terminal —1

Minimum

When the voltage drops under operating voltage

minimum operating voltage, the
electronic load may generate
unstable oscillation.

Waveform example: TL Trig’d MPos: 660005  MEASURE
: +

Generate unstable
oscillation

CH3
Min
8.00mY

M 25.0us

CH1= Imonitor

CH2=Power Supply output Voltage (x10)
CH3= LOAD Input Voltage (x10)
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You must be careful especially when the slew
rate setting is high or switching is performed
using large currents through parallel operation.

To prevent problems, connect the PEL-5000C
Series and the equipment under test using the
shortest Twisted Wire possible to keep the
voltage caused by inductance between the
minimum operating Voltage and the maximum
input voltage r ange or set a low slew rate.

If the high -speed response operation is not
required, decrease the slew rate setting.

In such settings, the value of DI /DT will be
decreased, accordingly the generated voltage
Will be reduced even the inductance of load
wiring cand be reduced.

In the case of DC operation also, the phase
delay of the current may cause instability in the
PEL-5000CSeries Control inducing oscillation.
In this case also, connect thePEL-5000CSeries
and the equipment under test using the shortest
twisted wire possible.

If only DC operation is required, a capacitor
may be connected to the load Input Terminal as
shown in Fig below to alleviate oscillation. In
this case, use the capacitor within its allowable
ripple current.

Length of wiring

Keep the wire short

Equipment jOOO[—;‘ER PEL-5000C
f | series

under test ) T =C

Example: R=100q and
C=100uF
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Load input surge voltage protection

Connection procedure of the load input terminal on the rear panel.

The equivalent circuit inside the load has the characteristics
of both inductance and capadtance. A sudden high voltage
input may cause high-voltage resonanceinside the load,
which can easly lead to MOSFET damage or short circuit.

EUT | — Load

FiHb

> -
|

The proposed solution isto add a soft-start device and a
protectiv e switch or fuse at the load input to preventdamage
causedby instantaneousvoltage.As shown in the figure below,
Relay 1 cancontrol the testvoltage input and disconnectthe
circuit in caseof abnormality. Whenrelay 1isclosed, the
voltage can chargethe load input terminal through resistor R,
This slows down the rate of increaseof the input voltage and
avoids resonance.When the voltage at the load input terminal
risesto the test voltage,relay 2 closes,and the load test can
begin. In the example below, the operating time of relay 2is5
secondsafter the operation of relay 1, and the resistancevalue
is20K ohms. It should be noted that the power of the resistor
must meet the power it can withstand during the operation.
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Relay 2
Relay 1
; R +i
; + v LT
EUT | — | Y Vin | Load
H | 1 OO ¢ E
i i Fuse | ?ﬁ
Vin
IU()(J“
500 p
Relay 2 ON
Relay 1 ON
= B liz]
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REI\/IOTE CONTROL

The rear panel remote control interface of PEL-
5000CSeries mainframe is designed to connect
PC or NOTEBOOK PC with remote control

interface, the NOTEBOOK PC acts as a remote
controller of PEL-5000CSeries Electronic Load.

This feature can be ugd as an automatic
load/cross load regulation and centering voltage
testing for a switching power supply or an
rechargeable battery charge/discharge
characteristic testing. The function capability of
rear panel remote control interface not only can
set theload level and load status, but also can
read back the load voltage and load current.

Interface Configuration................cocoiiiiiiimcmeene. 101
Configure RS232C.......ccooiiiiiiiiiereeeieee e 101
Communication Interface programing

command liSL.......ovuiiiiiiie e 103
SIMPLE TYPE FORMAT......cooeeee e 103
System CommaNd.........ceeeeiiiiiemreerciiee e e 107
Measure command..........cccceveeeseeeeeeesrniiereee e 107
AUTO SEQUENCE........cccciiiiiiiiieeeee e 108
COMPLEXTYPE FORMAT.....ccoiiiiiiiiiieeiieeeee e 108
Command SYNtaX........covuveiiuiiiiiiiimmmeeeeeene 114
The description of abbreviation....................ccceeeeee. 114
Communication Interface programmaognmandsyntax
AESCHPLION. ...ttt 114
Command LiSt.....cccoiiiiiiii e 116
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InterfaceConfiguration

The rear panel Communication Interface programming of PEL -
5000C series mainframe is designed to connect PC or NOTEBOOK
PC with remote control interface, the NOTEBOOK PC acts as a
Communication Interface programming of PEL -5000C series
Electronic Load.

This feature can be used as an automatic load/cross load regulation
and centering voltage testing for a switching power supply or a
rechargeable battery charge/discharge characteristic testing. The
function capability of rear panel communication Interface
programming not only can set the load level and load status, but
also can read back the load voltage and load current.

ANote When use USB/LAN interface controle¢ PEES000C
series, the PES000C series will convert the USB/LA
interface to RS232 interface.

Configure RS232C

The following RS232 commands are same as GPIB commands. The
RS232 protocol inPEL-5000CSeries mainframe is listing below:

RS232C Baud Rate 9600~115200bps
Configuraion Stop Bit 1 bit

Data Bit 8 bits

Parity None

Handshaking Hardware (RTS/CTS)
The RS232
Interface i RS232 porton R8232 port on
connector ofPEL: | PC : i PEL-5000C Load
5000CSeries rear ' _,_,_,m
panel :

S S
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Inside of PEL:
5000Cseries
Mainframe

TXD
RXD
RTS
CTs
DSR
GND
DCD
DTR

o = |» ::-LL:‘&:‘M

Pin Assignment ZE )
r \ .nli“OnO”D /‘ ()
[ =3
PIN Abbreviation|Description
Pinl CD Carrier Detect
Pin2 RXD Receive
Pin3 TXD Transmit
Pin4 DTR Data Terminal Ready
Pin5 GND Ground
Pin6 DSR Data Set Ready
Pin7 RTS Request To Send
Pin8 CTS Clea To Send
Pin9 RI Ring Indicator
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Communication Interface programming
command list

SIMPLE TYPEORMAT

Table: Communication interface programming setting command
summary

SETTING PRESET NUMERIC COMMAND REMARK
RISESP{NR2}{| NL} Alus
FALL{SP{;| NL} Alu s

PERD:{HIGH| LOW}{SP{NR2}{;| NL}
LDONV {SP{NR2}{;| NL}
LDOFFV{SP{NR2}{;| NL}
CC| CURR{HIGH | LOW}{SP{NR2}{;| NL}
CP{HIGH L OWHSP{NR2};| NL}
CR| RES{HIGH | LOW {SP{NR2}{;| NL}
CV| VOLT:{HIGH | LOW }{SP{NR2}{;| NL}
TCONFIG{SP{NORMAL | OCP| OPP| SHORT}
{il NL}
OCP:START{SPH{NR2};|NL}
OCP:STEP{SPHNR2}{;|NL}
OCP:STOP{SP{NR2}{;|NL}
VTH{SPYNR2}{;|NL}
OPP:START{SPHNR2}{;INL}
OPP:STEP{SPH{NR2}{;|NL}
OPP:STOP{SPH{NR2}{;|NL}
STIME{SPH{NR2}{;|NL}
MPPT{SP{ON|OFF}{;| NL}

SET MPPT RECORD

MPPTIME{SPHnH| NL} TIME, n=1000~60000 ms

BATT:TYPE{SP{n}{l NL} n=1-~5
BATT:UVP{SP{NR2}{;| NL} unit:V
BATT:CURR{SP{NR2];| NL} E\ICAE}L;;TELF;'GH{SP}
BATT:POWER{SPH{NR2J| NL} flplz\lT'fH{sp}{NRZ}
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BATT:TIME {SP{n}{;| NL}}
BATT:AH{S PXNR2}{NL}
BATT:WH{SP}NR2}NL}
BATT:TEST{SPH{ON OFF}

BATT:STERSP{n};| NL}
BATT:CCH{n}{SP{NR2}{;| NL}
BATT:CCL{N}{SP{NR2}{;| NL}
BATT:TH{n}{SP{NR2}{;| NL}
BATT:TL{n}{SP{NR2}{;| NL}

BATT:CYCLE{n}{SP{NR1};| NL}

BATT:DYN{SP{ON| OFF}
BATT:CC{n}{SP{NR2};| NL}
BATT:CV{n}{SP{NR2}{;] NL}

BATT:DTIME {n}{SP{NR1};| NL}

BATT:REPEAT{N}{SP{;| NL}

BATT:RAM P:CC{SP}{ON|OFF}
BATT:RAMP:CV{SPH{ON|OFF}
SURGE: SUR{NR2}{;| NL}
SURGE: NORKNR2};| NL}
SURGE: TIME{NR2}{;| NL}
SURGE: STEP{SP}{n};|NL}

SURGE {ON|OFF}{;|NL}

CPRSRSPHnJ;| NL}
AVG{SPHn};| NL}
FAN {SPXn);| NL}

0~99999 ,0=0FF
0,0.1~19999.9 ,0=0OFF
0,0.1~19999.9 ,0=0OFF
TEST ON/OFF
Cycle Life TEST:
n=1~3,TYPE5:n=1~9
Cycle Life TEST
CC:HIGH level, n=1~3
Cycle Life TEST CC:LOW
level, n=1~3

Cycle Life TEST Thigh
(unit:ms), n=1~3

Cycle Life TEST Tlow
(unit:ms), n=1~3

Cycle Life TEST:1~2000,
n=1~3

Cycle Life TEST ON/OFF
RAMP Current, n=0~9
RAMP Voltage, n=0~9
TYPES Delta time
(T1~T9:0~6000sec), n=0~
Disch CC/CP Repeat
times:0~9999

RAMP CC TEST ON/OFF
RAMP CV TEST ON/OFF

SURGE TIME:10~1000ms
n=1~5

ON:RUN SURGE,
OFF:STOP

n=0~4

n=1~3
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Table: Communication Interface programming query command
summary

QUERY PRESET NUMERIC

COMMAND RETURN
RISE?{;| NL} B S
FALL{Z{;| NL} B
PERD{HIGH | LOWX?{;| NL} B S
LDONV{?{;| NL} HHH S
LDOFFV{?{;| NL} B
CC| CURR{HIGH | LOWX?{;| NL} HHH S
CP{HIGH | LOWHZ{;| NL} B S
CR| RES{HIGH | LOWH{?{;| NL} B

CV| VOLT:{HIGH | LOWH?;| NL} B S
1:NORMAL 3:0PP

TCONFIG{Z{I NL} 2:0CP  4:SHORT

OCP: START{?{;| NL} HHHE
OCP: STER?{;| NL} B A
OCP: STOP{?};|NL} B S
VTH{?};INL} B
OPP: STARK?};|NL} B S
OPP: STER?}{;|NL} B A
OPP: STOR?}{;|NL} HHHE
STIME{?}{;|NL} B A
OCP{?} B S
OPP{?} B
READ MPP DATA 0V
MPP{?};|NL} AENDE
MPPTIME{?}{;|NL} HHHHHE
BATT:RAH {?}{;|NL} READ BATT TEST RESULT AH
BATT:RWH {?}{;|NL} READ BATT TEST RESULT WH
BATT:RTIME{?}{;|NL} READ BATT TEST RESULT TIME
READ BATT TEST RESULT

BATT:RVOLT{?}{;INL} VOLTAGE

AVG {?){;|NL}
FAN {?}{;|NL}
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Table: Communication Interface programming limit command
summary

LIMIT COMMAND REMARK
IH| IL{SP}{NR2}; NL}

IH | IL{?H:| NL}

WH | WL{SPKNR2};| NL}

WH | WL{?X;| NL} HHHE
VH | VL{SPH{NR2};| NL}

VH| VL{?K;| NL} HHHE
SVH| SVL{SPYNR2);| NL}

SVH| SVL{?};| NL} HiH S
[LIMit : JADDCV:VOLTage{SPHNR2}; | NL}

[LIMit : JADDCV:VOLTage{?}; | NL} i
[LIMit : JADDCV{SPH{ON | OFF}{] NL}

Table: STAGE COMMAND SUMMARY

STAGE COMMAND REMARK
LOAD{SPH{ON | OFF| 1| O}{; NL}

LOAD{?¥;| NL} 0:0OFF 1:0N
MODE{SP}CC| CR| CV| CP}{;] NL}

MODE{?}{;| NL} 0:CC, 1:CR 2:CV, 3:CP
SHOR{SP}{ON OFF| 1] 0}; NL}

SHOR{?}{] NL} 0:0OFF 1:0N
PRES{SPH{ON OFH 1| 0}{; NL}

PRES{?}{; NL} 0:0FF 1:0ON
SENSe{SP{ON OFF AUTO| 1| O}{; NL}

SENSe{?}{; NL} 0:0FF/AUTO , 1:0N
LEV{SPH{LOW| HIGH | 0] 1}{; NL}

LEV{?}{; NL} 0:LOW, 1:HIGH
DYN{SP}{ON| OFF| 1| 0}{; NL}

DYN{?}{;| NL} 0:0OFF 1:0N
CLR{;| NL}

ERR{?}} NL}

NG{?K;| NL} 0:GO 1:NG
PROT{?}{| NL}

CC{SPHAUTO| R2}{j NL}

NGENABLE{SP}{ON| OFF}{] NL}
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POLAR{SP}{PO$ NEG}{;| NL}

START{] NL}

STOP{| NL}

TESTING{?}{j NL} 0:TEST END,1:TESTING
ON:START TEST,
OFF:STOP TEST
TYPE1& 2 TEST END,
AUTO ECHO

BATT:TEST{SPH{ON OFF};|NL} OOK,XXXXXE XXXXX:AH
TYPE3~5 TEST END,
AUTO ECHO
OOK, XXXXX6
XXXXX:DVM

System command

Table: SYSTEM COMMAND SUMMARY

COMMAND NOTE RETURN

RECALL{SP{m}; NL} m=1~150, m:STATE

STORE{SPH{m}{; NL} m=1~150 m:STATE

REMOTE({;| NL} RS232/USB/LAN command

LOCAL{; | NL} RS232/USB/LAN command

NAME{?}{;| NL} OXXXXX6b

Measure command

Table: MEASURE COMM AND SUMMARY

COMMAND RETURN

MEAS: CURR{?}] NL} HHHE M

MEAS: VOLT{?}{;| NL} HHE

MEAS: POW{?}{] NL} HHHE

MEAS: VC{?}{; NL} HHHE S A

Remark 1. Current engineering unit: A

2. Voltage engineering unit: V

3. Resistance engineering unit

4. Period engineering unit: mS

5. Slewrate engineering unit: A/luS
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6. Power engineering unit: W

AUTO SEQUENCE

Table: Auto sequence command list

AUTO SEQUENCE SET
COMMAN% NOTE RETURN
FILE{SPHn}{] NL} n=1~9 1~9
STEP{SP}{n}{; NL} n=1~16 1~16
TOTSTERSPH{nK] NL} Total step n=1~16 1~16
SB{SPHn}{; NL} m=1~150m:STATE
TIME{SP{NR2}{] NL} 100~9999(ms) 100~9999(ns)
SAVE({;| NL} Save OFil ¢
REPEAT{SPH{n}} NL} n=0~9999 0~9999

AUTO REPLY
RUN{SPH{FHn}{] NL} n=1~9 OPASSG or

(XX=NG STEP)
COMPLEXTYPEH-ORMAT

Table: Communication Interface programming setting command
summary

SETTING COMMAND SUMMARY REMARK
[PRESefiRISESP{NR2}{;| NL} Alus
[PRESetiFALL {SP{;| NL} Alus

[PRESefPER| PERD:HIGH | LOW{SP{NR2}{;| NL}
[PRESett LDONv {SP{NR2}{;| NL}

[PRESett LDOFfv{SP{NR2};| NL}

[PRESetfCC| CURR{HIGH | LOWH{SP{NR2};| NL}
[PRESettCP{HIGH | LOWH{SP{NR2}{;| NL}
[PRESetfCR| RES{HIGH | LOW {SP{NR2};| NL}
[PRESeflCV| VOLT: {HIGH | LOW {SP{NR2}{;| NL}
[PRESef TCONFIG{SP}{NORMAL | OCP| OPP| SH
ORTH;| NL}

[PRESet;]OCP:STARTSP{NR2};| NL}
[PRESet:]OCP:STEFSP{NR2};| NL}
[PRESet:]OCP:STOPSP{NR2}{;| NL}
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[PRESet:]lVTH{SP{NR2}K;| NL}
[PRESet:]OPP:STARTSP{NR2};| NL}
[PRESet:]JOPP:STESP{NR2}{;| NL}
[PRESet:]OPP:STOBSP{NR2};| NL}
[PRESet:]STIMESP{NR2}{;| NL}

[PRESet:]MPPTIME{SP}n};|NL}

[PRESet:]BATT:TYPESPYn}{;|NL}
[PRESet:]BATT:UVASP{NR2}{;| NL}

[PRESet:]BATT:CURRSP{NR2};| NL}

[PRESet: BATT:POWER{SPYn}{;|NL}

[PRESet:]BATT:TIME{SPYn}{;INL}
[PRESet:]BATT:AH{SPYn}{;INL}
[PRESet:]BATT:WH{SPYn}{;INL}
[PRESet:]BATT:-TEST{SPH{ON|OFF}

[PRESet]BATT:STER{SPYn}{;|NL}
[PRESet]]BATT:CCH{n{SP{NR2}{;| NL}
[PRESet]]BATT:CCL{n{SP{NR2}{;| NL}
[PRESet]]BATT:TH{nN{SP{NR2}{;| NL}

[PRESet:]BATT:TL{N{SP{NR2};| NL}

[PRESet:]BATT:CYCLE{nSP{NR1};| NL}

[PRESet:]BATT:DYN{SPHON OFF}

[PRESet:]BATT:CC{n)SP{NR2};| NL}
[PRESet:]BATT:CV{n{SP{NR2};| NL}

[PRESet:]BATT:DTIME{n{SP{NR1};| NL}

[PRESet:]BATT:REPEATSP{n};| NL}

times:0~9999

SET MPPT RECORD
TIME

n=1000~60000 mS
n=1~5

unit:Vv

=CC| CURR:HIGH
{SPHNR2);| NL}
=CP:HIGH{SP}{NR2}
{iI NL}
0~99999,0=0OFF
0,0.1~19999.90=0OFF
0,0.1~19999.90=0OFF
TEST ON/OFF

Cycle Life TEST:
n=1~3, TYPE5:n=1~9
Cycle Life TEST
CC:HIGH level, n=1~3

Cycle Life TEST
CC:LOW level, n=1~3
Cycle Life TEST
Thigh(unit:ms), n=1~3
Cycle Life TEST Tlow
(unit:ms), n=1~3
Cycle Life
TEST:1~2000, n=1~3
Cycle Life TEST
ON/OFF

Ramp Current, n=0~9
Ramp Voltage, n=0~9
Ramp Delta time
(T1~T9:0~6000sec),
n=0~9

Cycle Life TEST/
Ramp Repeat
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: : . RAMP CC TEST
[PRESet:]BATT:RAMP:CGSP}ON| OFF} =

, , _ RAMP CV TEST
[PRESet:]BATT:RAMP:CV{SP}{ON OFF} ON/OFF
[PRESet:]SURGE:SURI{NR2}{;NL}

[PRESet:]SURGE:NORINR2}{; NL}

: . . SURGE
[PRESet:]SURGE:TIME{NR2}{; NL} g
[PRESet:]SURGE:STEP{SPH{nHNL} n=1~5

, ON:RUN SURGE,
[PRESef]SURGE{ON|OFF}{; | NL} S
[PRESet:]CPRSP{SPH{n}{NL} n=0~4
[PRESet:]AVG{SPH{n}} NL}

[PRESet:FAN {SPHn}{] NL} n=1~3

Table: Communication Interface programming query command
summary

QUERY COMMAND SUMMARY RETURN
[PRESefiRISH?}| NL} B S
[PRESefiFALL {?}{] NL} B
[PRESettPERI PERD{HIGH | LOWX?}] NL} ### #
[PRESefiLDONv {?}{] NL} HHHE A
[PRESefiLDOFfv{?}{] NL} HHHE A
[PRESeffCC| CURR{HIGH | LOWX?H] NL}  ### ##
[PRESettCP{HIGH | LOW}{?}] NL} B S

[PRESefiCR| RES{HIGH | LOWH?}{] NL}  ### ##
[PRESefiCV| VOLT:{HIGH | LOWH?H] NL}  ### ##

[PRESet;]TCONFIG{?}{ NL} 1:NORMAL , 2:0CP 3:0PP,

4:SHORT
[PRESet:]OCP: START{?}[;NL} ik
[PRESet:]OCP: STEP{?}{NL} Ht
[PRESet:]OCP: STOP{?}{NL} HHt
[PRESet:]VTH{?}{] NL} HHE
[PRESet:]OPP: START{?}{;NL} HHE
[PRESet:]OPP: STEP{?}{;|NL} HHE
[PRESet:]OPP: STOP{?}{;|NL} HtE A
[PRESet:]STIME{?}{;|NL} HHt
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[PRESet]MPP{?}{;|NL}
[PRESet]MPPTIME{?}{;|NL}
[PRESet:]BATT:RAH{?};|NL}

[PRESet:]BATT:RWH{?}{;|NL}
[PRESet:]BATT:RTIME?}{;|NL}

[PRESet:]BATT:RVOLT?}{;|NL}
[PRESet:J®PRSR?}{;|NL}
[PRESet:]AVG{?}{;|NL}
[PRESet:FAN {?}{;|NL}

READ MPP DATA
oro ENDO
FHH

READ BATT TEST RESULT
AH

READ BATT TEST RESULT
WH

READ BATT TEST RESULT
TIME

READ BATT TEST RESULT
VOLTAGE

n=0~4, O:Fast, 4:Slow

Table: Communication Interface programming limit command

summary

LIMIT RETURN
LIMit: CURRent:{HIGH | LOW {SPH{NR2}]{ NL}

LIMit: CURRent:{HIGH | LOW }{?}{] NL} HHH A
IH| IL{SPXNR2}{; NL}

H] IL{?};| NL}

LIMit:POWer:{HIGH | LOWHSPKNR2}] NL}
LIMit:POWer:{ HIGH | LOW}?}] NL} A
WH | WL{SP¥{NR2}; NL}

WH | WL{?}{;] NL} A
LIMit:VOLTage:{HIGH | LOWHSPHNR2}] NL}
LIMit:VOLTage:{HIGH | LOW}?}] NL} HHH A
VH| VL{SPYNR2}{] NL}

VH| VL{?}{;| NL} A
SVH| SVL{SP}NR2}| NL}

SVH| SVL{?}{j NL} A
[LIMitJADDCV:VOLTage{SPKNR2}{; | NL}
[LIMitJADDCV:VOLTage{?}; | NL} B A
[LIMitJADDCV{SPHON | OFF}; NL}
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STAGE COMMAND
[STATe:]LOAD{SP{ON | OFF}{] NL}
[STATe:]LOAD{?};| NL}
[STATe:]MODE{SPYCC CR| CV| CP}{;NL}
[STATe:]MODE{?}{;| NL}
[STATe:]SHOR{SPHON| OFF}{;] NL}
[STATe:]SHORH{?}{ NL}
[STATe:]PRESet{SP{ON OFF}{] NL}
[STATe:]PRESet{?}{;NL}
[STATe:]SENSe{SP{ON OFF| AUTO}; | NL}
[STATe:]SENSe{?}{; NL}
[STATe:]LEVEHSPY LOW| HIGH}; | NL}
[STATe:JLEVEK?H; NL}
[STATe:LEV{SPHLOW| HIGH); | NL}
[STATe:LEV{?}{] NL}
[STATe:IDYNamic{SP{ON| OFF} {{ NL}
[STATe:]DYNamic{?}{;| NL}
[STATe:]CLR{;| NL}

[STATe:]ERRor{?}{| NL}
[STATe:INO{SP}GOOD{?}{] NL}
[STATe:ING{?}{;| NL}
[STATe:]PROTect{?}{} NL}
[STATe:]CC{SPHAUTO| R2}{;] NL}
[STATe:INGENABLE{SPHON| OFF}{] NL}
[STATe:]POLAR{SP{PO$ NEG};| NL}
[STATe:]START{] NL}

[STATe:]STOP{| NL}
[STATe:]TESTING{?}{] NL}

REMARK

0:0FF 1:ON

0| 1] 2] 3:CC| CR| CV| CP

0:0OFF, 1.0N

0:0FF 1:ON

0:OFF/AUTO , 1:0ON

0:LOW, 1:HIGH

0:LOW, 1:HIGH

0:0OFF, 1.O0N

0:GO, 1:NG
0:GO, 1:NG

O0:TEST END,1:TESTING

Table: SYSTEM COMMAND SUMMARY

COMMAND NOTE
[SYStem:]RECall{SP{m}{| NL} m=1~150
[SYStem:]STORe{SP}{m}{;NL} m=1~150
[SYStem:]REMOTE{] NL}
[SYStem:]LOCAL{;| NL}
[SYStem:INAME{?}{;| NL}

RETURN

RS232/USB/LAN command
RS232/USB/LAN command

0 XX XXX
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Table: MEASURE COMMAND SUMMARY

COMMAND RETURN
MEASure:CURRent{?}{] NL} it
MEASure:VOLTage{?}{] NL} HtH A
MEASure:POWer{?}{; NL} HtH A
MEASure:VC{?}{] NL} HEHE L
Remark 1. Current engineering unit: A

2. Voltage engineering unit: V

3. Resistance engineering unit;

4. Period engineering unit: mS

5. Slewrate engineering unit: A/uS

6. Power engineering unit: W

Table: AUTO SEQUENCE COMMAND

AUTO SEQUENCE COMMAND NOTE RETURN
FILE{SPH{n}] NL} n=1~9 1~9
STEP{SPHn}H; NL} n=1~16 1~16
TOTSTEP{SPH{n}H; NL} Total step Nn=1~161~16

m=1~150
SB{SPH{m}{ NL} T STATE
TIME{SP{NR2}; NL} 100~9999 (ms)  100~9999 (ms)
SAVE{;| NL} Save OFil
REPEAT{SPHn}} NL} n=0~9999 0~9999

AUTO REPLY

RUN{SPKFKn}j NL} n=1~9 OPAS®BI6 0FAI

(XX=NG STEP)
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Command Syntax

The descmption of abbreviation

Command Tree SP:Space, the ASCII code is 20 Hexadecimal.

;:Semicolon, Program line terminator, the ASCII
code is OA Hexadecimal.

NL:New line, Program line terminator, the ASCII
code is OA Hexadecimal.

NR2:Digits with decimal point. It can be accepted
in the range and format of ### #####.

For Example:
30.12345, 5.0

The description of GPIB programming command
syntax.

Communication Interface programmingommand syntax
description

{} The contents of the { } symbol must be used as a
part or data of the GPIB command, it cannot be
omitted.

[ The contents of the [ ] symbol indicts the command
can be used or not. It depends on the testing
application.
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| This symbol means option. For example
OLOW| HIGH émeans it can only use LOW or
HIGH as the command, it can choose only one as
the setting command.

Terminator: You have to send the program line
terminator character after send the GPIB
command, the available command terminator
characters which can be accepted inPEL-5000C
series mainframe is listed in table below

LF
LF WITH EOI
CR LF
CR LFWITH EOI

Semicolon 0;6:The semicolon 0;6is a backup
command, the semicolon allows you to combine
command statement on one line to create
command message.
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Command List

PRESET COmMMaNndsS.....cvvvveiiiiii it aneannenn 118
L 1] 11¢
N I 11¢
PERI OF PERD. ..ot ermeeas 11¢
I L ]\ A 11¢
(1@ = Y AT 11¢
CURR: HIGH|LOW ....oiiiiiiiiiiiiieee et 12(
CP{HIGH|LOW} ... 12(
CRIRES:{HIGH|LOW} ..o 121
CV:AHIGH|LOWY .ot 121
O C P ST AR T e rer e e 122
O CP ST TER ittt ereme e 122
OCP ST OP. .t re s 122
[ 1O = TP 12:
N T H e et eee e e e e e e e e 12
OP PP ST ART et eaeeeem s 127
OP P STEPR ..ot e e e eeee e 12:¢
OPP:STORPR. e remerm e 12¢
L] = 12¢
TCONFIG. ..t reeanen e 12¢
STIME. . e e rme s e 12¢
Y]] = TSP R ORI RTURPPPRRRR 12¢
Y]] =TSR URR TR PORPPPRTN 12¢
MPPTIME ...t eeeeee et e e aeeeeaeeeaee e 12t
BAT T UV oot eeee e 12¢
BATT:TIME ..ot eemeee et e e emnemmn e eas 12¢
BATT:STEPR. .ot eren e 12¢
57 AN I I O O - 127
57 AN I O O 127
BAT T TH oot e e 127
BAT T T ettt et e eee e e e e e 127
BATTICYCLE. ...t 12¢
BATTICC oot eeeeee e 12¢
BATT:DTIME ...t e 12¢
BAT T REPEAT. ..ottt mennenss 12¢
SURGE:SURILL ...t eernen e 12¢
SURGEINORI. ..ottt rmnenmnes 12¢
SURGE:TIME ...ttt eeeeaes 12¢
SURGE:STEPR. ...ttt eeemeeee 12¢
SURGE:ON|OFF.....cciiiieie et 13(
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CPRSP....cc ettt 13(
AVG e 1.3(¢
FAN Lo 13(
Limit CommandsS......cccovriiiiiii i, 131
[LIMit]CURRent:{HIGH|LOW} or IH|IL .....ccvvveneee. 131
[LIMit:]POWer:{HIGH|LOW} or WH|WL ................... 131
[LIMit:]VOLtage:{HIGH|LOW} or VH|VL .................. 131
SVH|SVL oottt eeee e 132
[LIMit:]JADDCV: VOLtag@.......coeeeevrveeeitrmmeeeee e 13:
[LIMit:]ADDCV:VOLtage{SPHON|OFF} ......cccccecue... 13t
STAGE commandsS.......ccocooviiiiiiiiiiic e 134
[STATe:]LOAD{SPHONI|OFF} .....ccooiieeiiiieeectveeenn 13¢
[STATe:]MODE{SPH{CC|CR|CV|CP} ...coocvevirrrernnn 134
[STATe:]SHORH{SPHON|OFF}......cocveieee e 13t
[STATe:]PRESet{SPHON|OFF}.....cocooveveeeeeeeceeeenne 13¢
[STATe:]SENSe{SPH{ON|OFF|AUTO}.........cocover.. 13¢
[STATe:]LEVe{SPH{HGH|LOW} or
LEV{SPHHIGHILOW } ..oovvieeeeeeeeeeeeeeee e, 13¢
[STATe:] DYNamic {SPHON|OFF}.......cccccevvveiiieiens 13¢
[STATE]CLR.....cciiieeee e e 137
[STATEING .o e meeee e 137
[STATE:]PROTECIZ....eeiiiiiie et eeeeeeee et eene 137
[STATE:JCCR{AUTO|R2}.....ocvvvrerreeeeeeeeeerneenns 13¢
[STATe:]NGEABLE {ON|OFF} ....c.cooveveveveeeerceeeenne 13¢
[STATe:]POLAR{POS|NEG}.......ccceveverererereveeearnnna. 13¢
[STATE]START ..o 13¢
[STATE]STOR......oi it 13¢
System Commands..........coviiiiiiiiie e 14C
[SYStem:]RECal{SPIm{,n}............ceeeiiiiiimriiiree 14(¢
[SYStem:]STORe{SPIM{,n}.......ccccccirrrcccceee e, 14(
[SYStEMINAME?R........ooiiiiiiie e 14(
[SYStEM:JREMOTE.......c..oeiiiiiieeeitieeeee ettt 141
[SYSIEMILOCAL ..ottt 141
Measure Commands.........ooovveiiiiiiiiiiimeeeeans, 142
MEASuUre:CURRENt?........cccoeeveeeiviceeeeeeeevien e L 2
MEASUre:VOLTAgE?.......ovveiieiiiiiremeeer e 14z
MEASUIre:POWEI2......coi i eeieeeeeeeeee e 147

117



GUYINSTEK PEL5000C Series User Manual

PRESET Commands

Set

RISE

Description Set and read the RISE SLEWWRATE.

1 The definition of RISE SLEW-RATE is load level
change or dynamic load can beprogrammed of
RISE and FALL are completely independent.

1 The value of RISE has to be includedthe number
of the decimal point, otherwise the command
will not be available.

1 The least significant number is the 3th behind
the decimal point.

1 PEL-5000C series will set to the maximum value
of the model automatically when the set RISE is
over the specification of Load.

1 The unit is A/uS.
Syntax [PRESet:]RISE{SPHNR2}{;NL}
Query Syntax  [PRESet:]RISE{;NL}

Set
FALL
Description Set and read the linear current. Set and read the

FALL SLEW-RATE

1 The definition of FALL SLEW -RATE is load level
change or dynamic load can beprogrammed of
RISE and FALL are completely independent.

1 PEL-5000C series will set to the maximum value
of the model automatically when the FALL
which has been set is over the specification of
Load.

91 The unit is A/uS.
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Syntax [PRESt:]JFALL{SP}{;NL}
Query Syntax  [PRESet:]FAKEZ{;NL}

Set
PERI or PERD
Description Set and read the TLOW and Thigh of DYNAMIC

when loading .

1 A period of loading waveform of DYNAMIC is
combined by TLOW and THIGH.

1 The value of TLOW and THIGH have to be
included the numb er of the decimal point,
otherwise the command will not be available.

1 The least significant number is the 5th behind
the decimal point.

1 PEL-5000C Series will set the value of TLOW or
THIGH automatically when the value which has
been set is over the maximum of the Load.

1 The unit is mS.
Syntax [PRESet:]PEFRERDHIGH|LOW{SPHNR2KJNL}
Query Syntax [PRESet:]PERERDHIGH|LOW{?{;|NL}

Set
LDONv
Description Set and Read the voltage of LOAD ON This
command is for setting the Load voltage value of
LOAD ON.
Syntax [PRESet:]LDONV{SP¥NR2}{\L}
Query Syntax  [PRESet:]LDONW}{;|NL}
Set
LDOFfv
Description Set and read the voltage of LOAD OFF. This
command is for setting the Load voltage value of

LOAD OFF.
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Syntax [PRESet:]LDOFV{SP{NR2}{;NL}
Query Syntax  [PRESet:]LDOF{/Z}{;|NL}

Set
CURRHIGH|LOW
Description Set and read the current of HIGH| LOW. This

command is for setting the required Load current.
And this command must be followed the next
notices:

1 The required value of current must be included
the number of the decimal point, otherwise the
command will not be available.

1 The least significant number is the 5th behind
the decimal point.

1 PEL-5000C Series will set the maximum value of
current of the load automatically when the value
which has been set is ower the maximum of the

load.

1 The value of LOW has to be smaller than HIGH.

1 The unitis A
Syntax [PRESet:]QCURR:HIGHLOW{SPH{NR2}{{NL}
Query Syntax ~ [PRESet:]CCURR:HIGHLOW 2{;|NL}

Set

CP:{HIGHLOW}
Description Set and read the value ofwatt. This command is

for setting the required value of watt, and the unit

is W
Synta [PRESet:]CP:{HIGHOW}SP}XNR2};NL}

Query Syntax  [PRESet:]CP:{HIGHOWHY 2 {;|NL}
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Set
CRRES:{HIGHLOW}
Description Set and read the value ofresistance This command

is used for setting the required value of Load
Resistance. And this command must be followed
the next notices:

1 The required value of resistance must be
included the number of the decimal point,
otherwise the command will not be available.

1 The least significant number is the 3rd behind
the decimal point.

1 PEL-5000C Series will set to the maximum value
of the model automatically when the value of
Resistance which has been set is over the
specification of load.

1 The Resistance value which has been set of LOW
has to be smdler than HIGH.

19The unit is N.
Syntax [PRESet:]ORES:{HIGHLOWKSPHYNR2}{]NL}
Query Syntax [PRESet:]JRES:{HIGHLOWX 7}{;|NL}
Set
CV:{HIGHLOW}
Description Set and Read the value ofload voltage. This

command is used for setting the required Load
Voltage. And this command must be followed the
next notices:

1 The required value of resistance must be
included the number of the decimal point,
otherwise the command will not be available.

1 The least significant number is the 5th behind
the decimal point.

1 PEL-5000C Series will set to the maximum value
of the model automatically when the value of
Voltage which has been set is over the
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specification of load.

1 The Voltage value which has been set of LOW
has to be smaller than HIGH.

1 The unit is voltage (V)

Syntax [PRESet:]CV:{HIGHOWHSPKNR2}{;NL}
Query Syntax [PRESet:]CV:{HIGHOWK 7{;|NL}

Set
OCP:START
Description Set and read the initial value of OCP test. This

command is used for setting the required initial
value (I-START) of OCP

Syntax [PRESet:]OCP:START{SPX{NRZNL}
Query Syntax [PRESet:]OCP:START{NL}

Set
OCP:STEP
Description Set and read the increasing value of OCP testThis

command is used for setting the increasing value
(I-STEP) of OCP test

Syntax [PRESet:]OCP:STEP{SPH{NRZYL}
Query Syntax  [PRESet:JOCP:STEP{INL.}

Set
OCP:STOP
Description Set and read the maximum value of OCP test. This

command is used for setting the maximum value
(I-STOP) of OCP

Syntax [PRESEet:]OCP:®P{SPHNR2}]NL}
Query Syntax  [PRESet:]JOCP:®EP{?}{]NL}
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OCP Que

Description Read OCP testing current. This command is used
for reading OCP current.

QuerySyntax OCR?}

Set
VTH
Description Set and read the maximum value of OCP test. This

command is used for setting the maximum value
(I-STOP) of OCPSet and read the value of the
threshold voltage. This command is used for
setting the Threshold Voltage. That is the
OCP/OPP of this Load model when the output
voltage of appliance is lower or equaled to the

VTH.
Syntax [PRESet:][VTH{SP}{NR2}{{L}
Query Syntax  [PRESet:]VTH{?HNL}
Set
OPP:START
Description Set and read the initial value of OPP test. This

command is used for setting the required initial
value (P-START) of OPP

Syntax [PRESet:]VTH{SPHNR2}{\IL}
Query Syntax [PRESet:]VTH{?}NL}

Set
OPP:SEP
Description Set and read the increasing value of OPP testThis

command is used for setting the increasing value
(P-STEP) of OPP Test.
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Syntax [PRESet:]OP:STEP{SPHNR2}NL}
Query Syntax  [PRESet:]GP:STEP{?}{NL}
Set
OPP:STOP
Description Set and read he maximum value of OPP test. This
command is used for setting the maximum value
(P-STOP) of OPP
Syntax [PRESet:]OP:STOP{SPKNR2}NL}
Query Syntax  [PRESet:|GP:STOEP{?}{]NL}
OPP
Description Read OPP testing watt. This command is used for
reading OPP watt.
QuerySyntax OPP{?}
Set
TCONFIG
Description Set and read the function of Dynamic test. There
are four options of this command. Those are
NORMAL mode, OCP test, OPP test and SHORT
test.
Syntax [PRESet:] TONFIGNORMAL|OCP|OVP|OPP|SHOR’
{;INL}
Query Syntax  [PRESet:] TONFIG{?}{\L}
ReturnParameter<NR2>
1 NORMAL
2 OCP
3 OPP
4 SHORT
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Set
STIME Que
Description Set and read time of the shortcircuit test. This

command is used for setting time of the short-
circuit test. If time set to 0, it means that have no
the time limit and continue to be short d&circuited.
The unit is milli -second (ms)

Syntax [PRESet:]STIME{SPKNR2}NL}
Query Syntax  [PRESet:]STIME{?}{jIL}

MPPT Set

Description MPPT(Maximum power point tracking) testing
ON/OFF . This command is MPPT ON/OFF

Syntax [PRESeIMPPT{SP}ON|OFF{NL}

MPP Que

Description Read MPP max power dat a

/" Ammeter [/ Power Meter.
QuerySyntax [PRESeIMPR?}{;|NL}

Set
MPPTIME
Description Set and read MPPTIME (Maximum power point

tracking time). This command is MPPTIME
maximum power point tracking time
n=1000ms~60000ms

Syntax [PRESel MPPTIME{SPHn}|NL}
[PRESet MPPTIME?}{;|NL}

125



GYINSTEK

PEL5000C Series User Manual

Example 1. Set MPPTIME 5000ms(maximum power point,
read once every 5 second}.
2. Set MPPT ON command.
3. Set MPP? command, readbackd Vol t me't
/| Ammet er |/ Power Meter.

4. Set MPP OFF command.

BATT:UVP Set

Description Set under voltage protect. This command is to set
battery discharge test mode Disch CC or Disch CP
under Voltage Protect voltage, unit is voltage (V).

Syntax [PRESet:] BATT:UVP {SPH{NR2INL}

BATT:TIME Set

Description Setbattery discharge test mode time. This
command is to setbattery discharge test mode
Disch CC or Disch CP discharge test time,
n=1~99999, unit is secom (S).

Syntax [PRESet:IBATT:TIMEPHnN}{; [NL}

BATT.STEP Set

Description Setbattery discharge test mode step. This
command is to setbattery discharge test mode
Cycle Life test mode or RAMP Mode test mode,
Cycle Life test mode setting step n=1~3, RAMP
M ode test mode setting step n=1~9.

Syntax [PRESet:]BATT:STEP{SP}H{niNL}
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BATT:CCH Set

Description Setbattery discharge test mode cycle life test mode
level high current. This command is to setbattery
discharge test mode Cycle Life test mode level
high current value, n = 1~3, current value unit (A).

Syntax [PRESet:BATT:CCH{n}{SPKNR2J{L}
BATT:CCL Set
Description Setbattery discharge test mode cycle life test mode

level low current. This command is to setbattery
discharge test mode cycle life test mode level low
current value, n = 1~3, current is unit (A).

Syntax [PRESet:]BATT:CCL{NH{SPH{NRINL}
BATT:TH Set
Description Setbattery discharge test mode Cycle Life test

mode level high testing time. This command is to
setbattery discharge test mode Cycle Life test
mode level high time value, n=1~3, time is unit
millisecond(ms).

Syntax [PRESet:IBATT:TH{n{SPKNR2}L}
BATT:T Set
Description Setbattery discharge test mode cycle life test mode

level low testing time. This command is to s&
battery discharge test mode cycle life test mode
level low time value, n=1~3, time is unit
millisecond(ms).

Syntax [PRESet:]BATT: TL{n} {SPXNR2JIL}
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BATT:CYCLE Set

Description Setbattery discharge test mode Cycle Life test
mode testing cycle. Thiscommand is to setbattery
discharge test mode Cycle Life test mode testing
cycle, n=1~3, cycle range is 1~2000.

Syntax [PRESet:]BATT:CYCLE{n{SPHNRI}}
BATT:CC Set
Description Setbattery discharge test mode Ramp mode

loading current. This command is to setbattery
discharge test mode Ramp mode loading current,
n=1~9, current is unit (A).

Syntax [PRESet:] BATT:CC{n} {SP{NRZNL}
BATT:DTIME Set
Description Set battery discharge test mode Ramp mode time.

This command is to setbattery discharge test mode
Ramp mode time, n=1~9, time range is 1 ~ 6000

second.
Syntax [PRESet:] BATT:DTIME{n} {SPKNRI1NL}
BATT:REPEAT Set
Description Set batery discharge test mode Ramp mode

number of repeated tests. This commandis to set
battery discharge test mode Ramp mode number
of repeated tests, n=0~99999.

Syntax [PRESet:] BATT:REPEAT {SP¥MNL}
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Set
SURGE:SURI
Description Set and read surge current mode loading current

value. This command is to set and readsurge
current mode testing loading value XXX . XXX (A)
SURGE CURRENT.

Syntax [PRESet;]SURGE:SURKSPHNR2};|NL}
Query Syntax  [PRESet]SURGE:SURI{?};|NL}

Set
SURGE:NORI
Description Set and readsurge mode normal current test

loading current value. This command is to set and
read normal current testing mode loading current
value XXX.XXX (A) NORMAL CURRENT.

Syntax [PRESet:]SURGE:NORI{SP}{NR2}{;|NL}
Query Syntax  [PRESet:]SURGE:NORI{?}{;|NL}

Set
SURGETIME
Description Set and readsurge mode current testing time. This

command is to set and readsurge mode testing
time, SURGE TIME:10~1000ms

Syntax [PRESet:]SURGE:TIME{SPXNR2};|NL}
Query Syntax  [PRESet:]SURGE:TIME{?}{;|NL}

Set
SURGE:STEP
Description Set and readsurge mode is Diminishing current is

to setvalue. This command is to set and readsurge
mode Diminishing current setting value, n=1~5

Syntax [PRESet:]SURGE:STEP{SPH{NR2}{;|NL}
Query Syntax  [PRESet:]SURGE:STEP{?}{;|NL}
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Set

Description Set and read surge mode ON or OFF.This
command is to set and readsurge mode ON or
OFF, ON:RUN SURGE, OFF:STOP

Syntax [PRESet:]SURGE:ON|OFF{;|NL}

Query Syntax  [PRESet:]SURGE:SURGE{?};|NL}

CPRSP Set

Description Set CPmode RESPONSE This command is to set
CP mode RESPONSEO: Fast, 4 Slow, initial value
0.

Syntax [PRESet:]CPRSP{n{IL}

Set

AVG

Description Set and readvoltage value/current value/watt
vaglue average times. This command is
Vmeter/Ameter/Wmeter setting measure average
times, MEAS AvG 1~64 setting, initial value 1.

Syntax [PRESet:]AVG{SP}{{;|NL}

Query Syntax [PRESet:]AVEH;|NL}

Set

FAN

Description Set and read theoperation mode of the cooling fan.
This command is used to control the operation
mode of the cooling fan. d16is for standard
operation mode, 020 is for increasing speed early
and 030 is for full speed. The default setting is 010.

Syntax [PRESetHAN{SPHn}{;|NL}

Query Syntax  [PRESetHAN{?};|NL}
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Limit Commands

Set
[LIMit:]CURRent:{HIGHLOW} or H|IL

Description This command is to set the lower limit value of
threshold current. When load sink current is lower
than this lower limit value or higher than the
upper limit value, NG indicating light will come
on to indicate ONO GOOD

Syntax [LIMit]: CURRent:{HIGHLOW}SP}NR2 }{;]NL}
[IH]ILKSPHNR2};INL}

Query Syntax  [LIMit]:CURRent:{HIGHLOW}?}X;|NL}
[HIILHZHGINL}

Set
[LIMit:]POWer{HIGH |[LOW} or WH|WL

Description This command is to set the upper/lower limit
value of threshold power (WATT). When power
(WATT) is lower than this lower limit value or
higher than the upper limit value, NG indicating
light will come on to indicate SNO GOOD 6

Syntax [LIMit::POWer{HIGH |LOWHSPXNR2 }{]NL}
[WHIWLKSPHNR2Z}NL}

Query Syntax  [LIMit]:POWer{HIGH |LOWH?};|NL}

[WHIWLH?ZH;INL}

Set
[LIMit:]VOLtage{HIGH |LOW} or VH|VL

Description This command is to set the upper/lo wer limit
value of threshold voltage. When input voltage is
lower than the lower limit value or higher than the
upper limit value, NG indicating light will come
on to indicate ONO GOOD é.
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Syntax [LIMit]:VOLtage{HIGH [LOWHSPKNR2 }{]NL}
[VHIVL{SPHNR2KNL}

Query Syntax  [LIMit]:VOLtage{HIGH [LOW}?};|NL}
[VHIVLH{?};INL}

Set
SVH|SVL
Description This command is to set the upper/lower limit

value of short current. When short current is lower
than the lower limit value or higher than the upper
limit val ue, NG indicating light will come on to
indicate ONO GOOD 6.

Syntax [LIMit: {SVHSVLKSPKNR2 }{;NL}
Query Syntax  [LIMit:{SVH|SVLY?};NL}

Set
[LIMit:]JADDCV: VOLtage
Description Set and read CC+CV or CP+CV mode of Constant

Voltage setting. This command is used for set and
read Constant Voltage setting, when set to CC+CV,
the of load like constant current status, until EUT
Voltage equal setting constant voltage, into a
constant voltage mode.

This command is used for setting and read
constant Voltage setting, when set to CP+CV, the
of Load like constant power status, until EUT
Voltage equal setting constant voltage, into a
constant voltage mode.

Syntax [LIMit:]ADDCV:VOLtage{SPHNR2}}NL}
Query Syntax  [LIMit:]ADDCV:VOLtage{SRP?};|NL}
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[LIMit;JADDCV:VOLage{SP{ONOFF} Sat

Description Start and stop CC+CV or CP+CV test mode. At
that time in Constant current mode or constant
power mode to perform CC + CV or CP + CV
mode.

Syntax [LIMit:]ADDCV:VOLtage{SPH{OMNFF};NL}
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STAGE commands

Set and read the statis of Load

Set
[STATe:]LOAD{SPK{ONDFF}
Description Set and read the status ofsink current or not . This

command is used for setting the status of sink
current. When setting it to ON, the load is going to
sink current from appliance. When setting it to
OFF, theload would not act.

Syntax [STATe:]LOAD{SPHONFF}{;NL}
Query Syntax  [STATe:]LOAD{?}{NL}
Parameter 0 ON
1 OFF
Set
[STATe:]MODE{SPH{CICRC\CP}
Description Set and read the mode ofload. Load is acting

under these four modes as the following table.
When reading the loading operation mode, the
return value 03132333ar
CCzCR3zCV3zCP

Syntax [STATe:]IMODE{SPH{CICRC\CP};NL}

Query Syntax  [STATe:]MODE{?H{NL}

Module for each Mode CC CR CV CP

series (value) 0o 1 2 3
PEL5000C V V V V
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Set
[STATe:]SHORt{SPHONDFF}
Description This command is for setting the load to make a

short-circuit test. While setting for the ON, the V+,
V- pin of load like short-circuit status.

Syntax [STATe:]SHORt{SPHOMFF} ;|NL}
Query Syntax  [STATe$HOR{?}{;|NL}

Set
[STATe:]PRESet{SPHONFF}
Description Set the left or right digit multi -function meter to

display the programming load level. This
command is for select the left 5 digit LCD display
to show current setting or DWM.

Pres ON: To select he LCD display to shows
current setting.

Pres OFF:To select the LCD Display is 0(DWM 6

Syntax [STATe:]PRESet{SPHONFF};|NL}
Query Syntax [STATe:]PRESet{?}{L}
Parameter 0 OFF
1 ON
Set
[STATeSENSESPHON|OFHAUTO
Description Set and read the Lad voltage to read whether is

carried by the VSENSE or not. This command is
for setting the load voltage to read whether is
carried by VSENSE or INPUT Connector. When
setting for ON, the voltage is got from VSENSE,
and setting for OFF, the voltage is got from INPUT
connector. In PEL-5000C Series, the optional are
ON and AUTO. So, if setting for AUTO, it means
the voltage is got and read from VSENSE. But if no
voltage is inputted from VSENSE, the voltage will
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be inputted from INPUT Connector.

Syntax [STATe:]SENSe{SP{ORFHAUTO }K;INL}
Query §ntax [STATe:]SENS@};|NL}

[STATe:]LEVe{SPHIGH|LOW} or Set
LEV{SP}{HIGH|LOW}
Description Set and read the LOW and HIGH of load. LEV

LOW is a low level value of current on CC mode. It
is a low level value of resistance on CR mode. It is
a low level value of voltage on CV mode. Itis a
low level value of power on CP mode.

Syntax [STATe:]LEVe{SPH{HIGHOW };|NL}
[STATe:]LEV{SP{HIGHOW} ;|NL}

Query Syntax  [STATe:]LEVEH;|INL}
[STATELEV?}{;INL}

Parameter 0 LOW/A
1 HIGH/B
[STATe:] DYNamic {SPHOJDFF} Set
Description Set and read whether the status isdynamic or
static of load

1.DYN ON, set for a DYNAMIC Load

2.DYN OFF, set for a STATIC Load
Syntax [STATe:]DYNamic{SPKONFF}{;|NL}
Query Syntax [STATe:]DYNamif?}{;|NL}
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[STATe:]CLR Set

Description Clear the error flag of PEL-5000CSeries which
during the period of working. This command is for
clearing the contents in the register of PROT and
ERR. After implementation, the contents of these

tworegi sters will be 00606.
Syntax [STATe:]CLR{\IL}
[STATe:]NG? Que
Description Query if there have NG flag in this PEL-5000C

Series Set command NG?To show the NG status.
Set for 006 (NO&OQDLVIIbe f
put out. Set6é1l ¢ the LCD will be lit.

Query Syntax  [STATe:ING{?H{NL}

Return ParametelO GO

1 NG
[STATe:]PROTect? Que
Description Query if there have protection flag which had been

set in this PEL-5000Cseries.

PROT? Means the status ofprotection of PEL-
5000C 016 means ORMRan®@Ve.u
080 me a nThe tadl€ Pelow shows the
corresponding number of protection status use
command CLR to clear the register of PROT status
to be 006

Query Syntax  [STATe:]PROTect{?}yL}

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1l BitO

L—over Power Protection (OPP)
Over Temperature Protection (OTP)
Over Voltage Protection (OVP)
-Over Current Protection (OCP)
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Register of PROT B.IT ID BIT VALUE . REMARK .
bit0 0 = Off, 1 = Triggerec Over Power Protection (OPP)
bit1 0= Off, 1 = Triggerec Over Temperature Protection (OTF
bit2 0= Off, 1 = Triggerec Over Voltage Protection (OVP)
bit 3 0 = Off, 1 = Triggerec Over Current Protection (OCP)

status

[STATe:]CCR{AUTR2} St

Description Set the CC MODE RANGE to be forced to switch
to RANGE Il . It will switch the RANGE position
automatically when setting for AUTO Set R2 when
implementing RANGE I

Syntax [STATe:]CCR{AUTIR2K;|NL}
[STATe:INGEABLE {ONFF} Set
Descrigtion Set the GO/NG check function enable or disable.

To set the function of NG judgment opens when
POWER ON. When setting for POWER OFF, the
function of NG judgment will not be implemented.

Syntax [STATe:INGEABLE{O®FF}{;|NL}
[STATe:]POLAR{PQISEG} Set
Description Set for the display of the voltage meter shows the

pole is contrary or not. Set the display of the
voltage meter shows the pole. If it shows POS that
means the pole is not contrary. If the pole is
contrary, it will show NEG.

Syntax [STATe:]PQAR {POBNEGH;|NL}
[STATe:]START Set
Description Set for load to implement the test, and according to

TEST CONFIG (TCONFIG), the Load will start to
test the items and parameters which arerequired
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Syntax [STATe:]STARTRNL}
[STATe:]STOP Set
Description Set forload to stop the test

Syntax [STATe:]SOP{;|NL}
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System Commands
Set and Read the Status of PEt5000C Series

[SYStem:]RECal{SP}m{,n} st

Description Recall the status of loading which had been saved
in the Memory. This command is for recall ing the
status of Load which had been savedin the
Memory. m(STATE)=1~150.

Syntax [SYStem:]RECall{SP}niiL}
Example RECALL 2

Recall the status of Loading which had been saved
in the 2nd of the memory

[SYStem:]STORe{SP}m{,n} Set

Description Save thestatus of Loading to the Memory . This
command is for saving the status of Loading to the
Memory. m(STATE)=1~150

Syntax [SYStem:]STORe{SP}nNL}
Example STORE 2

Save the status of loading which had been saved in
the 2nd of memory.

[SYStemNAME?
Description Read the model number of Load. This command is

for reading the model number of Load. If no
module is operating, the display will be lit
ONULLG6, or it wildl be |

Query Syntax  [SYStem:]NAME{?}{NL}
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[SYStemREMOTE Set

Desciiption Command to enter the REMOTE status (only for
RS232) This command is for controlling the RS232

Syntax [SYStem:]REMOTH{L}

[SYStemi]OCAL Set

Description Command to exit the REMOTE status (only for
RS232) This command is for finishing the RS232

Syntax [SYStem:]LOCALKyL}
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Measure Commands

Measure the actual current and voltage value of Load

MEASure:CURRent?

Description Read the current which is loading from | oad. Read
the five numbers of current meters, and the unit is
Ampere (A)

QuerySyntax MEASure:CURRent{?}{§IL}

MEASure:VOLTage?

Description Read the voltage which is loading from | oad. Read
the five numbers of current meters, and the unit is
Voltage (V)

Query Syntax MEASure:VOLTage{?}{yL}

MEASure:POWer?

Description Read the power which is load ing from load. Read
the five numbers of current meters, and the unit is
Watt (W)

Query Syntax MEASure:POWer{?}{\NL}
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A\PELICATION

This chapter details the basic operating
modes along with some common
applications in which the PEL-5000Cseries
Electronic Load is used.

Local sense connections..........ococvvvieiininiimenennn. 145
Remote sense connections............ccocvveviiiienann. 146
Constant Current mode application.................... 148
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Constant Resistancenode application................. 153
Constant Powemode application........................ 155

Applications with current limiting or power
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JEVICE) i 157
Applications with current limiting or power

limiting function CV mode operation (Discharging

JEVICE) i e 159
Application with switching from CP modéo CV
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Local sense connections

Background

Local sensing is used in applications where the
lead lengths are relatively short, or where load
regulation is not critical. When connected in local
sense mode the 5 digit voltage meter of thePEL-
5000Cseries Electronic load measures the voltage
at its DC input terminals. The connecting leads
between the DUT and the Electronic Load should
be bundled or tie wrapped together to minimize
inductance.

The diagram below illustrates a typical set up with
the electronic load connected to the DC power

supply.

Local voltage
sense
connections

uuT
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Remotesense connections

Background Remote sensing compensates for the voltage drop
in applications that require long lead lengths. It is
useful under low voltage high current conditions.
The remote voltage sense terminals (Vs+) and (Vs)
of the load are conneded to (+) and (-) output of
the DC Source. Be sure to observe the correct
polarity or damage may occur. The power and
sense cables should be bundled or tie wrapped
together to minimize inductance.

The diagram below illustrates a typical set up with
the electronic load connected for remote sense
operation.

If V-sense is set tadON 6 and the sense terminals
are connected to the DUT the load will check and
compensate for all voltage drops. The maximum
voltage sense compensation is the same as the
rating of th e PEL-5006G150-600.

Example Vmax of PEL-5006G150-600 is150Vdc so
maximum Vsense is also 150Vdc.

Vmax of PEL-5006G600-420 is 600Vdc so
maximum Vsense is also 600Vdc.

Vmax of PEL-5006G 1200240 is 200Vdc so
maximum Vsense is also 2P00Vdc.
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Remotevoltage I \

sense B e
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Constant Current modepplication

Background The Constant Current (CC) mode is ideal for
testing the Load Regulation, Cross Regulation,
Output Voltage and Dynamic Regul ation of the
power supply under test. The CC mode can also be
used to test the Discharge Characteristics and the
Life Cycle of cells and battery packs. In CC
operation the PEL-5000C series can operate as a
static load with switchable high and low current
levels. It is also possible to operate the load
dynamically enabling the user to adjust sink
current with time.

Static mode Major application areas include:
1 Voltage source testing
1 Power supply load regulation testing
1 Battery discharge testing
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Constant current
mode application
Voltage _|_ Voltage -
source 1 source ¥
Electronic load Electronic load
CC mode CC mode
IHIGH
—ED— et
— +
O oc O o oc O
INPUT pC
INPUT
Vv
\Y
Load curfent Dynamic Io_ad
setting current setting
I
Load current Load current

Dynamic mode

The built-in pulse generators allow the user to
recreate realworld loads that vary with time .
Major application areas include:

Power supply load transient response testing
Power recovery time testing

Battery Pulse load simulation

Power component testing

Two levels of current can be set and the rate of
change between the 2 currentlevels can be
adjusted in relation to time. The current rise (slew)
rate and the current fall (slew) rate can be adjusted
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independently from each other and are further
defined below .

Rise slew rate = | llow - Ihigh |/ Ta ( Alus)
Fall slew rate = ( lhigh - llow )/ Th ( Alus)
Rise time(Ta) = ( llow - lThigh ) / Rise slew rate
Fall time(Tb) = ( lhigh - llow ) / Fall slew rate

The time the waveform is high (Thigh) and the
time the waveform is low (Tlow) can also be
adjusted. The diagram below shows the 6
adjustable parameters that define the dynamic

waveform.
Analogue . The analogue programming input can also be used
programming in CC mode. The analogue programming input
Input allows a complex dynamic waveform to be set up

on an external oscillator. The PEL-5000C series
load will track and load according to the external
signal as long as it is within its dynamic capability.
The input signal can be the range of 0-10V (dc+ac).
The 10V is proportional to the full current
capability of the load.

Dynamic load Load current
current with
independent IHiGH
programmed
Rise/Fall slew rate

ILow

Ta Th |

A
Y
4
A

i4——T HIGH ——>¢— T ow —»
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ConstantVoltagemode application

Background In Constant Voltage (CV) operation the load will
attempt to sink as much current as required in
order to reach the set voltage value. CV operation
is useful in checking the load regulation of dc
current sources. The CV mode is also ideal for
characterizing the current limit of dc power
supplies. These application areas are explained a
little more below.

Cur_rent Lurce A common application for a dc current source is as

testing a battery charger. Most battery chargers are
designed to automatically adjust their charging
current according to the battery voltage. In CV
mode the electronic load will sink the current th at
is needed to reach the desired voltage. The CV
mode is therefore ideal for checking the charge
current at a particular voltage level.

If the battery charger is tested at a number of
different voltage levels in CV mode a current curve
canberecorded. Thus t he battery
regulation can be checked during development,
production and batch testing.

Power supply  The current limit is a necessary function for power

currentlimit  gypplies. The fold back current limit curve is very

characterization common for fixed output switching power
supplies. The constant current limit curve is more
popular for adjustable laboratory power supplies.

It is very difficult or impossible to find the current
limit curve by CC or CR m ode. However it
becomes simple by using CV mode. The user sets
the CV voltage and Records the output current.
Plotting the current measurements against the
voltage Settings result in the output current limit
curve of a power supply
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Constant Voltage
mode goplication
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Constant Resistancenode application

Background Operating in Constant Resistance mode is useful
for testing both voltage and current sources. The
CR mode is particularly suited for the 0soft startd
of power suppl ies. This is explained in more detail
below.

Power supply In constant current mode the demand at initial

power up OLoad ON6 of the preset

sequence instantaneous. This might cause the Device under
Test (DUT) problems meeting the relatively high
current demand at initial switch on.

Example A 5V/50A output power supply may not be able
to deliver 50A over its entire start -up range of 0-5
volts. I n many cases th
circuit or over current protection circuit cause the
power supply to shut down. This is because the
power supply is trying to deliver the 50A at a
voltage level that is too low.

The answer to this problem is not to use CC mode
but to use CR mode instead. This is because irCR
mode the current and voltage ramp up together
providing a 6soft start
CC mode.

However please note that with the PEL-5000C
Series of Electronic Loads allow an adjustable
current ramp can be set. This feature is found
within the dynamic settings as RISE slew rate.
Even in static mode the PEL-5000C Series load will
regulate its current demand at 6Load ONéin line
with the adjusted RISE slew rate. The FALL slew
rate also in the dynamic settings allows the current
ramp down to be controlled at oLoad OFFo.
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Constant
Resistance mode
Application +

Current Voltage ——

Source Source

Electronic load Electronic load
CR mode CR mode
\%

oA

Input

Voltage .
Load resistance

-+
setting OpcO
I output

Load Current
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ConstantPowermode application

Background Battery Evaluation
Primary or secondary batteries are the power
source for a wide range of portable electronics
products, such as notebook computers, video
cameras and mobile phones. To ensure long usage
times and customer satisfaction the battery pack
should be able to provide a constant power for the
longest time possible.

It can be measured that the output voltage of a
battery will drop over time (Fig a). The rate of
voltage decay depends on a number of factors
including duty cycle, chemistry type, battery age
and ambient temperature.

So to keep the device powered for the longest
possible time the battery must be able to provide a
stable power output regardless of output voltage
(Fig ¢). In order to maintain a constant power the
output current will need to increase over time to
compensate for the reducing voltage (Fig b).

Operating the PEL-5000C series electronic load in
CP mode is ideal for testing the characteristics of a
battery. This is because as the battery voltage
drops the load current will automatically increase
in order to keep the CP setting. By logging sink
values againsttime the test engineer can also
measure the batteryds e
discharge rates.

The PEL-5000C series also features an adjustable
Load OFF setting. This allows a voltage level to be
set so that the electronic load automatically stops
sinking power upon reaching this preset voltage.
This can be used to ensure the battery is not
subjected to a damaging deep discharge.

Along with static operation the load can also be
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operated dynamically in CP mode. The dynamic
functions allow the ramp, fall and plateau times to
be adjusted between 2 levels of power. This
capability means that 6
more accurately simulated. For example the
dynamic mode could be used to test the
performance of a battery that is required to

provide power pu Ises to transmit data from a
radio frequency terminal.

Constant power A w

mode application
Vo Ao Wi

T T T
(a) The output voltage (b) The output current (c) The output power
of battery of battery of battery

Battery
(d) Constant Power (e) Constant Power
Mode (Static) Mode (Dynamic)
ANote To use CP mode to do battery discharge test when

CPRSP = 0(definition is 0), the ... Too long wire
may cause oscillation and stop the test.The
solution as below.

1. Use Vsense function Connect Vsense for voltage
drop compensation

2. Use CPRSP = 1~4 to slower the CP mode
respanse speed, the CPRSP setting in the Confic
key.

CPRSP settings will not be stored when turned
off, When the PEL-5000Cpower is turned on, the
CPRSP gear position must be set.
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Applications with current limiting or power
limiting function CV mode operation
(Charging device)

Background When operating in the current-limiting CV mode,
the PEL-500QC series can limit current or power
when operating at a constant voltage load. It is
especially suitable for charging piles, constant
current sources and other power product testing
applications.

Operation method:
1 Connect the DUT to the LOAD INPUT terminal

1 Switch the electronic load to CC Mode or CP
Mode first, and press the Preset key to set the
current limit point or power limit point.

1 Press the Limit key, and 0Add.CV é will appear
on the LCD display. At this time, afte r setting
the CV value to be set, press START KEY to
start the test.

1 If you need to modify the current limit or power
limit during the test, you can change the current
limit or power limit after pressing the Preset
button again.

1 If you need to change the CV test point during
the test, press the Limit button again, and

0Add. CVS6 will appear o
At this time, the CV setting value can be
changed.

1 Finally, press STOP KEY to stop the test.
I/V Curve |

cC

\ 4

IV Curve
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Remote control CV + current limit orgwer limit

REMOTE (Set RemoteControl)

MODE CC or CP (Setto CC or CP mode)

CC: HIGH 20 or MODE (Set current limit to 20A or limit power

CCorCP 2000W)

LIM: ADDCV:VOLT 50 (Setthe constant voltage is 50V)

LIM : ADDCV ON (Start testing CV + current lim it or power
limit mode )

LIM: CURR? (Read the current value of the electronic
load)

LIM:VOLT? (Read thevoltage value of the electronic
load)

LIM : ADDCV : CURR 25 (Modify the current limit point to 25A
during the test)
LIM: ADDCV : POW (Modify the p ower limit point to 2500W

2500 during the test)

LIM : ADDCV : VOLT 40 (Modify the Constant voltage to 40V )

LIM: ADDCV OFF (Stop testing CV + current limit or power
limit mode )
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Applicatiors with current limiting or power
limiting function CV mode operation
(Discharging device)

Background When operating in CC to CV mode, PEL-5000C
series at the same time as a Constant Current and
constant voltage load, as shown in Fig below.

When operating at constant current (CC) load,
PEL-5000C series electronic load to Voltage source
(V Batt) Constant Current load (1) and keep
Constant Voltage.

When operating at constant voltage load on, the V
Batt is greater than V, Input current changes its
input voltage is keep fixed.

When the V Batt voltage is less than equal to the
set voltage CV, the load does not sink current.
Operation method:

1 Load input terminals are connected to the DUT

1 Change to CC mode and setting CC current
setting.

1 Press Limit key to setting the CV voltage and
the display will show 0Add.CV 6.

1 Press START key to start up the CC+CV test,
and press 0STORS key to stop CC+CV test.

CC+CV mode coov
operation

. . Battery Voltage v N
application "¥
vBatt| ~ CV setting

CC  Battery Current

Constant Current Constant Voltage
A

Remote Control CC+CV

REMOTE (Set RemoteControl)
MODE CC (Setting CC mode)
CC: HIGH 20 (Setting load on current 20A)
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LIM: ADDCV:VOLT 50 (Setting constant Voltage is 50V)

LIM : ADDCV ON (Start testing CC to CV mode)
MEAS: CURR? (Read current value)
MEAS: VOLT? (Readvoltage value)

LIM: ADDCV : CURR 25 (Modify the current limit point to 25A
during the test)
LIM : ADDCV OFF (Stop testing CC switch to CV mode)
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Application with switching from CP mode to
CV mode operatior{battery discharge)

Background Operating in CP to CV mode, PEL-5000C series at
the sametime as a Constant Power andconstant
Voltage Load, as shown in Fig below.

When Operating at Constant Power (CP) load,
PEL-5000C series electronic load provides
specified power, independent Constant Voltage
source (V Batt) is output voltage.

When Operating at Constant Voltage Load on, the
V Batt is greater than V, Input power changes its
input voltage is keep fixed.

When the V Batt voltage is less than equal to the
set voltage CV, the load does not sink current.
Operation method:

1 Load input terminals are connected to the DUT

1 Change to CP mode and setting CP power
setting.

1 Press Limit key to setting the CV voltage and
the display will show 0Add.CV 6.

1 Press START key to start up the CPto CV test,
and press 0STORS key to stop CPto CV test.

CP+CV mode CPHCV V' onstant Power Constant Voltage

. AL
opera|on Battery Votage | © A N D
application — F¥

Battery Current

Remote Control €to CV

REMOTE (Set RemoteControl)
MODE CP (Setting CP mode)
CP:HIGH 100 (Setting load on current 100W)

LIM: ADDCV:VOLT 50 (Setting constant Voltage is 50V)
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LIM : ADDCV ON (start test CP to CV mode)
MEAS: POW? (Read power value)
MEAS: VOLT? (Readvoltage value)

LIM : ADDCV : POW 2500 (Modify the power limit point to 2500W
during the test)
LIM : ADDCV OFF (Stop test CP to CV mode)
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Constant current source operating

Background PEL-5000C hgh-power electronic load can be
used as a caistant current source when used in
series with a constant voltage source for charging
the battery or other applications, as shown in Fig

below.

constant current
source connedbn

DC Voltage

7
o

i |
= = L 1
Constant Current
DC Current

+
(@]
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Zero-Volt loading application

Background As shown in Fig below, the electronic load can be
connected in series with a DC voltage source
which output voltage greater than minimum
operating voltage . so that the device under test
that are connected to the electronic load can be
operated down to a Zero- Volt condition, the DC
voltage source provides the minimum operating
voltage required by the Electronic load. This
application is suitabl e for low voltage Battery cell
with high discharge current testing.

Zero-Volt |Oading ’Q : oo 5" D‘ DC Voltage Source
connection DUt : : .
? 0O
Al: .19 [
T 0L

Device under test

A N Minimum operating voltage varies according to
ote different models

For model of 150V, Minimum opgating voltage is
0.7V

For model of 600V, Minimum operating voltage is 1(

For model of 1200V, Minimum operating voltage is
15V
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Parallel operation

Background It is possible to operate load in parallel if the
power and/o r current capability of a single PEL -
5000C series load is not sufficient.

The positive and negative outputs of the power
supply are connected individually to each load
module as shown in the Fig below. The setting is
made at each individual load module. T he total
load current is the sum of the load currents being
taken by each load.

While in static mode the load modules can be set
to operate in CC, CR or CP. When using multiple
loads to sink power from a single DC Source it is
not permissible to operate in dynamic mode.

A 1 The electronic load only may carry on the
Note ; ; ;
parallel operation under the fixed electric
current Pattern.

1 The electronic load do not use under series

connection.
PEL-5000C series (f- R R B 7
load parallel i : = =
operation

- +
DC power supply
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Power Supply OCP testing
OCPManual 1. Press Limit key function to setting |_Hi & I_Lo.
control

2. Setting OCP test, press OCP key to the next

step.
- DEP N

PRESS START

3. Setting start load current OA, press OCP key to
the next step.

" ooce
ISTARF 0000 -

4. Seting step load current 0.005A, pressOCP

key to the next step.

" OcP
ISTEP 0006 »

5. Setting stop load current 5A, press OCP key to
the next step.

" oce
ISTOP 5000 »

6. Setting OCP VTH 6.00V, press OCP key to the
next step.

*oce

VTH 600

7. Press START/STOP test key.
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R
RESS START

000 |

® oce
RUN

_ 4
oce
FUN

4

5000 -

*  0so
PASS

5000 »

8. The UUT's output voltage drop -out lower than

the threshold voltage(V -th setting), and the
OCP trip point is between |_Hiand |_Lo
limitation, then middle 5 digits LCD display
will shows OPASS), otherwise shows OFAIL 6.

® 5poo.

FRIL 5000 »

Remote control OCRxample

REMOTE
TCONFIG OCP
OCP:START 0.1
OCP:STEP 0.01
OCP:STOP 2
VTH 3.0

ILO

IH2
NGENABLE ON
START
TESTING?

NG?

OCP?

STOP

(Set Remotg

(Set OCP tes}

(Set start load current 0.1A)

(Set step load current 0.01A

(Set stop load current 2A)

(Set OCP VTH 3.0V

(Set current low limit 0A )

(Set current high limit 2A )

(Set NG Enable ON)

(Start OCP testing)

(Ask Testing? 1: Testing, 0: Testing End)
(Ask PASS/FAIL ?,0: PASS 1: FAIL)
(Ask OCP current value)

(Stop OCP testing)
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Power Supply ®P testing

OCPManual 1. Press Limit key function to setting W_Hi &
control W_Lo.

2. Sdting O PP test, press QPP key to the next
step.

OPP ==

PFESS START

3. Setting start load current OW, press OPP key to
the next step.

. 0PP
PSTARR og»

4. Seting step load current 0.5W, pressOPP key
to the next step.
. OPP
PSTEP 05v
5. Setting stop load current 100W, press OPP key
to the next step.

. 0OPP e
PSTOR 000"
6. Setting OPP VTH 6.00V, press (PP key to the
next step.
. 0OPP =
VTH 600,

7. Press START/STOP test key.
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OPP
PRESS START

OPP
FUN

4
D ——
FUN aoov

J
050
" PRSS 000"

8. The UUTOs out p udutlowerthaéna
the threshold voltage (V -th setting), and the
OPP trip point is between W_Hiand W_Lo
limitation, then Right 5 digits LCD display will
shows OPASS), otherwise shows OFAIL 6.

= 2000V

" FAIL 000"
Remote control &P example
REMOTE (Set Remotg

TCONFIG OPP  (Set OPP tesf)
OPP:START 3 (Set start load watt 3W)

OPP:STEP 1 (Set step load watt 1W)

OPP:STOP 5 (Set stop load watt 5W)

VTH 3.0 (Set OPP VTH3.0V)

WL 0 (Set watt low limit OW )

WH 5 (Set watt high limit 5W )
NGENABLE ON (Set NG Enable ON)

START (Start OPP testing

TESTING? (Ask Testing? 1: Testing, 0: Testing End)
NG? (Ask PASS/FAIL?, 0: PASS 1: FAIL)
OPP? (Ask OPP watt value)

STOP (Stop OPP Esting)

169



GYINSTEK

PEL5000C Series User Manual

SHORT testing

OCPManual control 1.

Setting SHORT test, press Short keyto the

next step.
- SHDI"-‘J 'T SR

PRESS SIART

Press UP key, setting Short time to
10000ms, press Short key to the next Step.
" SHORT —

TIME 10000 =

Press down key, setting V-Hi voltage to

1.00V, press Short key to the nextStep.
® SHORT =

'r"-H' ’DUV

Press down key, setting V-Lo voltage to 0V,

press Short key to the next step.
] T o

SHOKT

f"_LD DUDV

PressSTART/STOP test key.
" GHORT p_—

RESS START

Short test finish, the UUT's drop voltage is
between V_Hi and V_Lo limitation, then
right upper 5 digits LCD display will shows
OPASS)

* 050 ger—

FRSS END

The UUTG6s not drop Vv
V_Hi and V_Lo limitation, LCD display
will shows FAIL.

" 5000 MM
FAIL ENI
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Remote controlSHORTexample

REMOTE (Set Remotg

TCONFIG SHORT (Set SHORT tes}

STIME 1 (Set short time 1m9

START (Start SHORT testing)

TESTING? (Ask Testing? 1: Testing, O: Testing End)
STOP (Stop SHORT testing)
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OCP, OPP, SHORT operation flow Chart

\ 4

NO
CHANNEL 3

A 4

| SET CHAN 3 |

v

NO NO
TCOFIG OPP

A 4 A 4
SET OCP: START SP NR2 SET OPP: START SP NR2 SET SVH SP NR2
SET OCP: STEP SP NR2 SET OPP: STEP SP NR2 SET SVL SP NR2
SET OCP: STOP SP NR2 SET OPP: STOP SP NR2 SET STIME SP NR2

A

TCOFIG SHORT

0
=
>
Py}
3
A

TESTING?

0

OCP?
OPP?
NG?

stop |
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Battery discharge test

There are 6 types battery discharge for the battery discharge
application.

Disch CC / Disch CRneasuredischargecapacity

User option mode CC or CP mode, firstly, Setting UVP(under
voltage protect), testing LOAD ON, when battery voltage less than
UVP LOAD OFF Display total discharge capacity AH /WH.

Battery Discharge Voltage

Figure Battery
voltage
UVP .

Loading

Time

4———— Discharge Time —V

Cycle Life test

Only remote operating, please refer to the remote command list.

Cycle Life test, Battery discharge test use pulse mode, Dynamic

mode use count test And Repeat function, as show Fig 518, load on
and dynamic on until counter to 0, load on and dynamic on auto
change to of f, Remote wild| shows
Cycle setting range 1 to 2000, step setting value 1 to 3 and Repeat
setting value 0 to 9999, the setting is by remote operation.

ANote Presettingthe LOAD OFF voltage can protect the
battery from discharging whethe preset discharge
time has not been reached, and stop the battery wh
the batteryvoltage is to low to avoid battery damage
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Cycle Life test !
mode Battery
Discharge e

CcCL2
CCL3
CCL1

TLL | THL TL2[TH2 TL3 [TH3 Time

CYCLE1=2 CYCLE2=3 CYCLE3=2
STEP1 STEP2 STEP3

RAMP Mode

RAMP Mode, Slew rate load on and Repeat function, as Fig 516

Show. Setting6 STEP#69n CCO, CC1, GT1, CC2, G
GT9, Repeat, Load on mode, Il ncreased ¢
by every seconds.

G C C (GEn-(CCn-1))/Time, Time: 0~6000Sec, STEP: 1~9, Repeat:
0~9999, Loadonaut o change to off and remoter
and XX. XXX6(V meter).

ANote Presetting the LOAD OFF voltage can protect the
battery from discharging whethe preset discharge
time has not been reached, and stop the battery wh
the batteryvoltage is to low to avoid battery damage

RAMP Mode |
Battery Discharge

Cceé

CCo

Time
qrl oqr3 @r4 « @l5 + gr6 @r8: o9

qir2=0 a7
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REMOTE Command Description

Disch CC/ Disch CP : Setting BATT: CURR or BATT: POWER,
Setting BATT: UVP setting stop discharge time BATT: TIME,
Setting stop discharge capacity BATT: AH or BATT: AH

then OBATT:

TEST ONG6 c owhendattgvolladgea r t

less than UVP value then LOAD OFF, on behalf of the end of the

test, When it ends LOAD remote wi | | show 60K, XXXXX6,

representative total discharge capacity : AH/ WH.

Example When Disch CC When Disch CP
BATT: CURR 2.34 BATT: POWER 2.34
BATT: UVP 12.0 BATT: UVP 12.0
BATT: TIME 6000 BATT: TIME 6000
BATT: AH 999 BATT: WH 999
BATT: TEST ON BATT: TEST ON

Cycle Life test

Set Cycle Life test, and The set sequence is CCLnCCHn/ THn/

TLn/ CYCLEN, Repeat,

LDOFFV Parameters command input

OBATT: TESTCONmMand to start the
will show 00K, XXXXX#@ge XXXXX is

Example BATT:
BATT:
BATT:
BATT:
BATT:
BATT:
BATT:
BATT:
BATT:
BATT:
BATT:
BATT:

CYCLE
STEP 2
CCH1 6.0
CCL110
TH1 2.0
TL12.0
CYCLE1 500
CCH2 4.0
CCL21.0
TH11.0
TL11.0
CYCLE2 500

LDOFFV 10.5
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BATT: REPEAT 1
BATT: TEST ON

RAMP Mode

Set RAMP Mode, and The setting sequence is CCLn/ CCHn/

THn/ TLn/ CYCLEnN, Repeat LDOFFV Parameters command input

OBATT: TEST ON6, Command to start the
wi || show 00K, XXXXX06, XXXXX is end Vc

Example BATT: RAMP
BATT: STEP3
BATT: CC0O1
BATT: CC13
BATT: DTIME1 1
BATT: CC26
BATT: DTIME20
BATT: CC34
BATT: DTIME3 2
LDOFFV 10.5
BATT: REPEAT 10
BATT: TEST ON
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PEL5000CDefault Settings

The following default settings are the factory configuration settings
for the load.

Model PEL5006G150600 PEL-5008-150800 PEL5010G150-1000
ltem Initial value

CC L+Preset 0.000 A 0.000 A 0.000 A

CC H+Preset 0.000 A 0.000 A 0.000 A

CR H+Preset 15000y 11250y 9000.@

CR L+Preset 1500Q 1125@ 9000.@

CV H+Preset 150.00 V 150.00 V 150.00 V

CV L+Preset 150.00 V 150.00 V 150.00 V

CP L+Preset 0.00 W 0.0W 0.0wW

CP H+Preset 0.00 W 0.0W 0.0wW

Model PEI-5012C-150-1200 PEI-5015C-150-1500 PEI-5018C-150-1800
Iltem Initial value

CC L+Preset 0.000 A 0.000 A 0.000 A

CC H+Preset 0.000 A 0.000 A 0.000 A

CR H+Preset 7500.(Q 6000.(Q 50000q

CR L+Preset 7500.(Q 6000.(Q 50000q

CV H+Preset 150.00 V 150.00 V 150.00 V

CV L+Preset 150.00 V 150.00 V 150.00 V

CP L+Preset 0.00 W 0.0W 0.0W

CP H+Preset 0.00 W 0.0W 0.0W

Model PEIL-5020C-1502000 PEI-5024C-150-2000 PEI-5006C-600-420
ltem Initial value

CC L+Preset 0.000 A 0.000 A 0.000 A

CC H+Preset 0.000 A 0.000 A 0.000 A

CR H+Preset 4500.(Qy 4500.@ 8571

CR L+Preset 4500.(Q 4500.@ 85712

CV H+Preset 150.00 V 150.00 V 600.00 V

CV L+Preset 150.00 V 150.00 V 600.00 V

CP L+Peset 0.00 W 0.0W 0.0W

CP H+Preset 0.00 W 0.0W 0.0W

Model PEL-5008C-600560 PEI-5010C-600-700 PEI-5012C-600840
ltem Initial value

CC L+Preset 0.000 A 0.000 A 0.000 A

CC H+Preset 0.000 A 0.000 A 0.000 A
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CR H+Preset 64284 514271 42856

CR L+Preset 64284 51421 42858

CV H+Preset 60000 V 600.00 V 600.00 V

CV L+Preset 60000 V 600.00 V 600.00 V

CP L+Preset 0.00 W 0.0wW 0.0W

CP H+Preset 0.00 W 0.0wW 0.0W

Model PEL-5015C-600-1050 PEL-5018C-600-1260 PEL-5020C-600-1400
Iltem Initial value

CC L+Prest 0.000 A 0.000 A 0.000 A

CC H+Preset 0.000 A 0.000 A 0.000 A

CR H+Preset 34284q 28570 25713y

CR L+Preset 34284y 2857 25713y

CV H+Preset 60000 V 600.00 V 600.00 V

CV L+Preset 60000 V 600.00 V 600.00 V

CP L+Preset 0.00 W 0.0w 0.0W

CP H+Preset 0.00 W 0.0w 0.0W

Model PEL-5024C-600-1680 PEI-5006C-1200240 PEL-5008C-1200320
Item Initial value

CC L+Preset 0.000 A 0.000 A 0.000 A

CC H+Preset 0.000 A 0.000 A 0.000 A

CR H+Preset 21428 30000y 22500

CR L+Preset 21428, 3000Qy 22500,

CV H+Preset 60000 V 1200.0V 10000 V

CV L+Preset 60000V 1200.0 V 10000 V

CP L+Preset 0.00 W 0.0w 0.0w

CP H+Preset 0.00 W 0.0w 0.0w

Model PEL-5010C-1200400 PEI-5012C-1200480 PEI-5015C-1200600
Item Initial value

CC L+Preset 0.000 A 0.000 A 0.000 A

CC H+Reset 0.000 A 0.000 A 0.000 A

CR H+Preset 1800Q 1500Q 12000Gy

CR L+Preset 1800Q 1500Qy 1200Qy

CV H+Preset 12000 V 1200.0 V 12000 V

CV L+Preset 12000V 1200.0 V 12000 V

CP L+Preset 0.00 W 0.0w 0.0W

CP H+Preset 0.00 W 0.0w 0.0W

Model PEI-5018C-12006720 PEI-5020C-1200800 PEI-5024C-1200960
Iltem Initial value

CC L+Preset 0.000 A 0.000 A 0.000 A
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CC H+Preset 0.000 A 0.000 A 0.000 A

CR H+Preset 1000Qy 9000y 6000y

CR L+Preset 1000Q 9000 6000y

CV H+Preset 10000 V 1200.0V 12000 V

CV L+Preset 10000 V 1200.0V 12000 V

CP L+Preset 0.00 W 0.0W 0.0W

CP H+Preset 0.00 W 0.0W 0.0W

Model PEL5006CG150600 PEI-5008-150800 PEL5010G150-1000
ltem Initial value for Limit

V_Hi 150.00 V 150.00 V 150.00 V

V_Lo 0.00V 0.00V 0.00V

I_Hi 600.00 A 800.00 A 1000.0 A

I_Lo 0.00 A 0.00 A 0.00 A

W_Hi 6000.0 W 8000.0 W 10000.0 W

W_Lo o.ow o.ow oow

Model PEL-5012C-150-1200 PEL-5015C-150-1500 PEL-5018C-150-1800
Iltem Initial value for Limit

V_Hi 150.00 V 150.00 V 150.00 V

V_Lo 0.00V 0.00V 0.00V

|_Hi 1200.0 A 1200.0 A 1800.0 A

| Lo 0.00 A 0.00 A 0.00 A

W_Hi 12000.0 W 15000.0 W 18000.0 W

W_Lo o.ow o.ow o.ow

Model PEL-5020C-1502000 PEL-5024C-150-2000 PEL-5006C-600420
ltem Initial value for Limit

V_Hi 150.00 V 150.00 V 600.00 V

V_Lo 0.00V 0.00V 0.00V

|_Hi 2000.0 A 2000.0 A 42000 A

| Lo 0.00 A 0.00 A 0.00 A

W_Hi 20000 W 24000 W 6000.0 W

W_Lo o.ow o.0w o.ow

Model PEL-5008C-600560 PEI-5010C-600-700 PEI-5012C-600-840
ltem Initial value for Limit

V_Hi 600.00 V 600.00 V 600.00 V

V_Lo 0.00V 0.00V 0.00V

|_Hi 560.00 A 700.00 A 840.00 A

| Lo 0.00 A 0.00 A 0.00 A

W_Hi 8000.0 W 10000.0 W 12000.0 W

W_Lo o.ow o.0w o.ow
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Model PEL-5015C-600-1050 PEI-5018C-600-1260 PEI-5020C-600-1400
Iltem Initial value for Limit

V_Hi 600.00 V 600.00 V 600.00 V

V_Lo 0.00V 0.00V 0.00V

I_Hi 840.00 A 1260.00 A 1400.00 A

I_Lo 0.00 A 0.00 A 0.00 A

W_Hi 15000.0 W 18000.0 W 20000 W

W_Lo o.ow oow o.0w

Model PEI-5024C-600-1680 PEI-5006C-1200240 PEI-5008C-1200320
Iltem Initial value for Limit

V_Hi 600.00 V 1200.0 V 1200.0 V

V_Lo 0.00V 0.00V 0.00V

I_Hi 1680.00 A 240.00 A 320.00 A

| Lo 0.00 A 0.00 A 0.00 A

W_Hi 24000 W 6000.0 W 8000.0 W

W_Lo o.ow oow o.0w

Model PEI-5010C-1200400 PEI-5012C-1200480 PEI-5015C-1200600
Item Initial value for Limit

V_Hi 1200.0 V 1000.0 V 1200.0 V

V_Lo 0.00V 0.00V 0.00V

I_Hi 400.00 A 480.00 A 600.00 A

I_Lo 0.00 A 0.00 A 0.00 A

W_Hi 10000.0 W 12000.0 W 15000.0 W

W_Lo o.ow 0.0WwW o.0WwW

Model PEL-5018C-1200720 PEI-5020C-1200800 PEI-5024C-1200960
Item Initial value

V_Hi 1200.0 V 1200.0 V 1200.0 V

V_Lo 0.00 vV 0.00V 0.00V

I_Hi 720.00 A 800.00 A 960.00 A

I_Lo 0.00 A 0.00 A 0.00 A

W_Hi 18000.0 W 20000 W 24000 W

W_Lo o.ow 0.0WwW o.0WwW

Model PEL5006G150600 PEI-5008-150800 PEL5010G150-1000
Item Initial value for DYN

THI 0.050 mS 0.050 mS 0.050 mS

TLO 0.050 mS 0.050 mS 0.050 mS

RISE 0.144A/uS 0.192A/uS 0.240A/uS

FALL 0.144A/uS 0.192A/uS 0.240A/uS
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Model PEL-5012C-150-1200 PEI-5015C-150-1500 PEL-5018C-150-1800
ltem Initial value for DYN

T HI 0.050 mS 0.050 mS 0.050 nB

TLO 0.050 mS 0.050 mS 0.050 mS

RISE 0.288A/uS 0.360A/uS 0.432A/uS

FALL 0.288A/uS 0.360A/uS 0.432A/uS

Model PEL-5020C-1502000 PEI-5024C-150-2000 PEIL-5006C-600420
ltem Initial value for DYN

T HI 0.050 mS 0.050 mS 0.050 mS

TLO 0.050 mS 0.050 mS 0.050 mS

RISE 0.480A/uS 0.480A/uS 0.288A/uS

FALL 0.480A/uS 0.480A/uS 0.288A/uS

Model PEIL-5008C-600560 PEI-5010C-600-700 PEI-5012C-600-840
ltem Initial value for DYN

THI 0.050 mS 0.050 mS 0.050 mS

TLO 0.050 mS 0.050 mS 0.050 mS

RISE 0.288A/uS 0.336A/uS 0.384A/uS

FALL 0.288A/uS 0.336A/uS 0.384A/uS

Model PEI-5015C-600-1050 PEI-5018C-600-1260 PEI-5020C-600-1400
Iltem Initial value for DYN

THI 0.050 mS 0.050 mS 0.050 mS

TLO 0.050 mS 0.050 mS 0.050 mS

RISE 0.432A/uS 0.480A/uS 0.528A/uS

FALL 0.432A/uS 0.480A/uS 0.528A/uS

Model PEL-5024C-600-1680 PEL-5006C-1200240 PEL-5008C-1200320
Iltem Initial value for DYN

THI 0.050 mS 0.050 mS 0.050 mS

TLO 0.050 mS 0.050 mS 0.050 mS

RISE 0.576A/uSs 0.192A/uS 0.192A/uS

FALL 0.576A/uS 0.192A/uS 0.192A/uS

Model PEL-5010C-1200400 PEL-5012C-1200480 PEL-5015C-1200600
Iltem Initial value for DYN

T HI 0.050 mS 0.050 mS 0.050 mS

TLO 0.050 mS 0.050 mS 0.050 mS

RISE 0.224A/uS 0.256A/uS 0.288A/uS

FALL 0.224A/uS 0.256A/uS 0.288A/uS
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Model PEL-5018C-1206720 PEI-5020C-1200800 PEL-5024C-1200960
Iltem Initial value for DYN

THI 0.050 mS 0.050 mS 0.050 mS

TLO 0.050 mS 0.050 mS 0.050 mS

RISE 0.320A/uS 0.352A/uS 0.384A/uS

FALL 0.320A/uS 0.352A/uS 0.384A/uS

Model PEL-5006G150600 PEI-5008-150800 PEI-5010G150-1000
Iltem Initial value for CONFIG

SENSE Auto Auto Auto

LD-ON 250V 250V 250V

LD-OFF 1.000V 1.000V 1.000V

+LOAD +LOAD +LOAD +LOAD

Model PEI-5012C-150-1200 PEI-5015C-150-1500 PEI-5018C-150-1800
Item Initial value for CONFIG

SENSE Auto Auto Auto

LD-ON 250V 250V 250V

LD-OFF 1.000V 1.000V 1.000VvV

+LOAD +LOAD +LOAD +LOAD

Model PEI-5020C-1502000 PEI-5024C-150-2000 PEI-5006C-600-420
Item Initial value for CONFIG

SENSE Auto Auto Auto

LD-ON 250V 250V 4.00V

LD-OFF 1.000V 1.000V 0.50V

+LOAD +LOAD +LOAD +LOAD

Model PEL5008C-600560 PEI-5010C-600-700 PEL-5012C-600-840
Item Initial value for CONFIG

SENSE Auto Auto Auto

LD-ON 4,00V 4,00V 4.00V

LD-OFF 0.50V 0.50V 0.50V

+LOAD +LOAD +LOAD +LOAD

Model PEL-5015C-600-1050 PEI-5018C-600-1260 PEI-5020C-600-1400
Item Initial value for DYN

SENSE Auto Auto Auto

LD-ON 4.00V 400V 4.00V

LD-OFF 0.50V 0.50V 0.50V

+LOAD +LOAD +LOAD +LOAD
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Model PEL-5024C-600-1680 PEI-5006C-1200240 PEIL-5008C-1200320
ltem Initial value for DYN

SENSE Auto Auto Auto

LD-ON 4,00V 1000V 1000V

LD-OFF 0.50V 5.00V 5.00V

+LOAD +LOAD +LOAD +LOAD

Model PEIL-5010C-1200400 PEI-5012C-1200480 PEI-5015C-1200600
ltem Initial value for DYN

SENSE Auto Auto Auto

LD-ON 1000V 1000V 1000V

LD-OFF 5.00V 5.00V 5.00V

+LOAD +LOAD +LOAD +LOAD

Model PEI-5018C-1206720 PEI-5020C-1200800 PEI-5024C-1200960
ltem Initial value for DYN

SENSE Auto Auto Auto

LD-ON 1000V 1000V 1000V

LD-OFF 5.00V 5.00V 5.00V

+LOAD +LOAD +LOAD +LOAD

Model All model

Iltem Initial value

SHORT Disable

OPP Disable

OoCP Disable
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PEL-5000CDimensions

PEL5006CG150600, PEES006G600420, PEES006G1200240
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PEL5012C1501200, PEE5012G600-840, PEES012CG1200480
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PEL5024C600-1680, PEt5024G1206960
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PEL5000CseriesSpecifications

The specifications apply when the PEL-5000Cis powered on for at
least 30 minutes.Note that the high frequency and high voltage
options are listed as separate specifications.

PEL5006CG150600, PEL-5008C-150-800

Model PEL-5006G150-600

Powef! 6KW

Current 0 ~ 60A 0 ~ 600A
Voltage 0 ~ 150V

Min. Operating Voltage0.7V@600A
Protections

Over Power Protection(OPP)105%
Over Current Protection(OCF104%
Over Voltage Ritection(OVP)105%
Over Temp Protection(OTP) 90°C+5°C
Constant Current Mode

Rangé? 60A
Resolution 0.96mA
Accuracy®

Constant Resistance Mode

Range

Resolution 66.666S
Accuracy

Constant Voltage Mode

Range 150V
Resolution 2.5mv
Accuracy

Constant Power Mode

Range 600W
Re®lution 9.6mwW
Accuracy

Constant Voltage Mode + Constant Current Mode
Range 150V
Resolution 2.5mv
Accuracy

Constant Voltage Mode + Constant PewMode
Range 150V
Resolution 2.5mv
Accuracy

Surge Test

Surge & Normal curreni0~600A
Surge time 10~1000ms
Surge step 1~5

600A
9.6mA

+ 0.05% of (Setting + Range)

1500Q; ~ 0.25%| 0.25 ~ 0.0012(

4.16%q

+ 0.2% of (Setting + Range)

+ 0.06% of (Setting + Range)

6000W
96mw

+ 01% of (Setting + Range)

600A
9.6mA

+ 1.0% of (Setting + Range)

6000W
96mw

+ 1.0% of (Setting + Range)

PEL-5008G150-800

8KW

0~ 80A 0 ~ 800A
0.7V@800A

80A 800A
1.28mA 12.8mA

11250 ~ 0.187% 0.187% ~ 0.0009

88.88&S 3.12%q
800W 8000W
12.8mw 128mw
150V 800A
2.5mV 12.8mA
150V 8000W
2.5mV 128mw
0~800A
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MPPT Mode

Algorithm P&O

Load mode CcVv

P&O interval 1000ms~60000ms ; resolution 1000ms

Dynamic Mode

Timing

Thigh & Tlow 0.010~9.999/99.99/ 999.9 / 9999mS

Resolution 0.001/0.01/0.1/1mS

Accuracy 1€S/10£S/100e S/AmS + 50ppm

Slew rate 0.0144A~ 0.9A4S 0.144A ~ 9AZS  0.0192A~ 1.2A44S 0.192A ~ 12A¢S
Resolution 0.0036A£S 0.036AES 0.0048AtS 0.048AES
Min. Rise Time 66.7e S(typical)

Accuracy + (5% of Setting) £16S

Current

Range 0 ~ 60A 60 ~ 600A 0~ 80A 80 ~ 800A
Resolution 0.96mA 9.6mA 1.28mA 12.8mA
Measurement

Voltage Read Back

Range (5 Digal) 0~ 15V 15 ~ 150V 0~ 15V 15 ~ 150V
Resolution 0.25mV 2.5mVv 0.25mV 2.5mVv
Accuracy + 0.025% of (Reading + Range)

Current Read Back

Range (5 Digital) 0 ~ 60A 60 ~ 600A 0~ 80A 80 ~ 800A
Resolution 0.96mA 9.6mA 1.28mA 12.8mA
Accuracy + 0.05% of (Rading + Range)

Power Read Back

Range (5 Digital) 6000W 8000W

Accuracy’ + 0.06% of (Reading + Range)

General

Typical Short Resistanc0.0012y 0.0009

Maximum Short Curren600A 800A

Load ON Voltage 0.25 ~62.5V

Load OFF Voltage 0~62.5V

Power Consumption 510vA 920vA

Dimension(H xWxD) 445.6mm x 481mm x 757.3mm  571.6mm x 481mm X 757.3mm
Dimension(H x W x D)

(Not included Rack 445.6mm x 445.2mm x 757.3mm 571.6mm x 445.2mm x 757.3mm
Mount Kit)

Dimension(H x W x D)

(Not included Rack 341.6mm x 445.2mm x 757.3mm 467.6mm X 445.2mm x 757.3mm
Mount Kit, wheels)

Weight 62KG 77.5KG
Temperaturé® 0~4C0C
Safety & EMC CE
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PEL5010C-150-100Q PH--5012C-150-1200

Model PEL:5010G150-1000 PEL:5012G150-1200

Powef?! 10KW 12KW

Current 0 ~ 100A 0 ~ 1000A 0~ 120A 0 ~ 1200A
Voltage 0 ~ 150V

Min. Operating Voltage0.7V@1000A 0.7V@1200A

Protections

Over Power Protection(OPP)105%
Over Current Protetion(OCP)104%
Over Voltage Protection(OVF105%
Over Temp Protection(OTP) 90°C+5°C
Constant Current Mode

Rangé? 100A 1000A 120A 1200A
Resolution 1.6mA 16mA 1.92mA 19.2mA
Accuracy® + 0.05% of (Setting + Range)

Constant Resistance Mode

Range 9000y~ 0.1%; 0.15q~0.0007 75001~ 0.12% 0.125~ 0.0006;
Resolution 111.11%S 2.5q 133.332S 2.084q
Accuracy + 0.2% of (Setting + Range)

Constant Voltage Mode

Range 150V

Resolution 2.5mVv

Accuracy + 0.06% of (Setting + Range)

Constant Power Mode

Rang 1000W 10000W 1200W 12000W
Resolution 16mw 160mwW 19.2mw 192mw
Accuracy + 01% of (Setting + Range)

Constant Voltage Mode + Constant Current Mode

Range 150V 1000A 150V 1200A
Resolution 2.5mv 3.2mA 2.5mv 19.2mA
Accuracy + 1.0% of (Setting + Range)

Constant Voltage Mode + Constant Power Mode

Range 150V 10000W 150V 12000W
Resolution 2.5mv 160mw 2.5mv 192mw
Accuracy + 1.0% of (Setting + Range)

Surge Test

Surge & Normal curreni0~1000A 0~1200A

Surge time 10~1000ms

Surge step 1~5

MPPT Mode

Algorithm P& O

Load mode cv

P&O interval 1000ms~60000ms ; resolution 1000ms

Dynamic Mode

Timing

Thigh & Tlow 0.010~9.999/99.99 / 999.9 / 9999mS

Resolution 0.001/0.01/0.1/1mS
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Accuracy 1eS/10£S/100e S/AmMS + 50ppm

Slew rate 0.024A~1.5A¢S 0.24A~15A¢S  0.0288A~1.8A¢S 0.288A~18A¢S
Resolution 0.006AES 0.06AES 0.0072A£S 0.072AkS
Min. Rise Time 66.7e S(typical)

Accuracy + (5% of Setting) +16S

Current

Range 0 ~ 100A 100 ~ 1000A 0 ~120A 120 ~ 1200A
Resolution 1.6mA 16mA 1.92mA 19.2mA
Measuremen

Voltage Read Back

Range (5 Digital) 0~ 15V 15 ~ 150V 0~ 15V 15 ~ 150V
Resolution 0.25mV 2.5mv 0.25mV 2.5mVv
Accuracy + 0.025% of (Reading + Range)

Current Read Back

Range (5 Digital) 0~100A 100 ~ 1000A 0~ 120A 120 ~ 1200A
Resolution 1.6mA 16mA 1.92mA 19.2mA
Accuracy + 0.05% of (Reading + Range)

Power Read Back

Range (5 Digital) 10000W 12000W

Accuracy? + 0.06% of (Reading + Range)

General

Typical Short Resistanc0.000% 0.0006;

Maximum Short Current1000A 1200A

Load ON Voltage 0.25 ~62.5V

Load OFF Voltage 0~62.5V

Power Consumption ~ 920VA

Dimension(HxWxD) 571.6mm x 481mm X 757.3mm
Dimension(H x W x D)

(Not included Rack 571.6mm x 445.2mm x 757.3mm
Mount Kit)

Dimension(H x W x D)

(Not included Rack 467.6mm x 445.2mm x 757.3mm
Mount Kit, wheels)

Weight 84.8KG 92KG
Temperature'® 0~40°C
Safety & EMC CE

PEL-5015C-150-1500, PEL-5018C-150-1800

Model PEL-5015C-150-1500 PEL-5018C-150-1800

Powei! 15KW 18KW

Current 0 ~ 150A 0 ~ 1500A 0 ~ 180A 0 ~ 1800A
Voltage 0 ~ 150V

Min. Operating Voltage0.7V@ BH00A 0.7V@1800A

Protections

Over Power Protection(OPP)105%
Over Current Protection(OCF104%
Over Voltage Protection(OVF105%
Over Temp Protection(OTP) 90°C+5°C
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Constant Current Mode

Rangé? 150A 1500A 180A 1800A
Resolution 2.4mA 24mA 2.88mA 28.8mA
Accuracy? + 0.05% of (Setting + Range)

Constant Resistance Mode

Range 60007~ 0.1 0.1q~ 0.000% 50007 ~0.0833] 0.08331~0.0004
Resolution 166.66&S 1.667eq 20eS 1.38%q
Accuracy + 0.2% of (Setting + Range)

Constant Voltage Mode

Range 150V

Resolution 2.5mv

Accuracy + 0.06% of (Setting + Range)

Constant Power Mode

Range 1500W 15000W 1800w 18000W
Resolution 24mw 240mwW 28.8mwW 288mw
Accuracy + 01% of (Setting + Range)

Constant Voltage Mode + Constant Current Mode

Range 150V 1500A 150V 1800A
Resolution 2.5mVv 24mA 2.5mVv 28.8mA
Accuracy + 1.0% of (Setting + Range)

Constant Voltage Mode + Constant Power Mode

Range 150V 15000W 150V 18000W
Resoluton 2.5mvV 240mwW 2.5mVv 288mw
Accuracy + 1.0% of (Setting + Range)

Surge Test

Surge & Normal curreni0~1500A 0~1800A

Surge time 10~1000ms

Surge step 1~5

MPPT Mode

Algorithm P& O

Load mode CcVv

P&O interval 1000ms~60000ms ; resolution 1000ms

DynamicMode

Timing

Thigh & Tlow 0.010~9.999/99.99 / 999.9 / 9999mS

Resolution 0.001/0.01/0.1/1mS

Accuracy 169105100 S/AmS + 50ppm

Slew rate 0.036A~2.25A4S 0.360A~22.5A¢S 0.0432A ~ 2.7A4/S 0.432A ~27MS
Resolution 0.009AES 0.09AkES 0.0108AES 0.108AES
Min. Rise Time 66.7 S(typical)

Accuracy + (5% of Setting) +16S

Current

Range 0 ~ 150A 150 ~ 1500A 0 ~ 180A 180 ~ 1800A
Resolution 2.4mA 24mA 2.88mA 28.8mA
Measurement

Voltage Read Back

Range (5 Digital) 0~ 15V 15 ~ 150V 0~ 15V 15 ~ BOV
Resolution 0.25mV 2.5mv 0.25mV 2.5mV
Accuracy + 0.025% of (Reading + Range)
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Current Read Back

Range (5 Digital) 0 ~ 150A 150 ~ 1500A 0 ~ 180A 180 ~ 1800A
Resolution 2.4mA 24mA 2.88mA 28.8mA
Accuracy + 0.05% of (Reading + Range)

Power Read Back

Range (5 Digital) 15000W 180w

Accuracy’ + 0.06% of (Reading + Range)

General

Typical Short Resistanc0.0005 0.0004y

Maximum Short Curren1500A 1800A

Load ON Voltage 0.25 ~62.5V

Load OFF Voltage 0 ~62.5V

Power Consumption  1320VA

Dimension(HxWxD) 760.6mm x 481mm x 757.3mm
Dimension(H x W x D)

(Not included Rack 760.6mm x 445.2mm x 753mm
Mount Kit)

Dimension(H x W xD)

(Not included Rack 656.6mm x 445.2mm x 757.3mm
Mount Kit, wheels)

Weight 116.5KG 124KG
Temperature’® 0~40C
Safety & EMC CE

PEL-5020C-150-2000, PEL:5024C-150-2000

Model PEL-5020C-150-2000 PEL-5024C-150-2000

Powei! 20KW 24KW

Current 0 ~ 200A 0 ~ 2000A 0 ~ 200A 0 ~ 2000A
Voltage 0 ~ 150V

Min. Operating Voltage0.7V@2000A

Protections

Over Power Protection(OPP)105%
Over Current Protection(OCF104%
Over Voltage Protection(OVF105%
Over Temp Protection(OTP) 90°C+5°C
Constant Current Mode

Rangé? 200A 2000A 200A 2000A
Resolution 3.2mA 32mA 3.2mA 32mA
Accuracy? + 0.05% of (Setting + Range)

Constant Resistance Mode

Range 450~ 0.07%; 0.07%]~ 0.0004; 45001~ 0.07%; 0.075~ 0.0004
Resolution 222.22S 1.2%q 222.2ZS 1.2%q
Accuracy + 0.2% of (Setting + Range)

Constant Voltage Mode

Range 150V

Resolution 2.5mvV

Accuracy + 0.05% of (Setting + Range)
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Constant Power Mode

Range 2000W 20000W 2400W 24000W
Resolution 32mw 320mw 38.4mwW 384mwW
Accuracy + 01% of (Setting + Range)

Constant Voltage Mode + Constant Current Mode

Range 150V 2000A 150V 2000A
Resolution 2.5mv 32mA 2.5mVv 32mA
Accuracy + 1.0% of (Setting + Range)

Constant Voltage Mode + Constant Power Mode

Range 150V 20000W 150V 24000W
Resolutim 2.5mv 320mw 2.5mv 384mwW
Accuracy + 1.0% of (Setting + Range)

Surge Test

Surge & Normal curreni0~2000A

Surge time 10~1000ms

Surge step 1~5

MPPT Mode

Algorithm P& O

Load mode Ccv

P&O interval 1000ms~60000ms ; resolution 1000ms

Dynamic Mode

Timing

Thigh & Tlow 0.010~9.999/99.99 / 999.9 / 9999mS

Resolution 0.001/0.01/0.1/1mS

Accuracy 169105100 S/AmS + 50ppm

Slew rate 0.048A ~3A¢S 0.48A ~30A¢S 0.048A ~3A¢S 0.48A ~30A¢S
Resolution 0.012A¢S 0.12AkS 0.012A¢S 0.12AES
Min. Rise Time 66.7 S(typical)

Accuracy + (5% of Setting) +16S

Current

Range 0 ~ 200A 200 ~ 2000A 0 ~ 200A 200 ~ 2000A
Resolution 3.2mA 32mA 3.2mA 32mA
Measurement

Voltage Read Back

Range (5 Digital) 0~ 15V 15 ~ 150V 0~ 15V 15 ~ 150V
Resolution 0.25mV 2.5mv 0.25mV 2.5mv
Accuracy + 0.025% of (Reading + Range)

Current Read Back

Range (5 Digital) 0 ~ 200A 200 ~ 2000A 0 ~ 200A 200 ~ 2000A
Resolution 3.2mA 32mA 3.2mA 32mA
Accuracy + 0.05% of (Reading + Range)

Power Read Back

Range (5 Digital) 200@W 24000W

Accuracy? + 0.06% of (Reading + Range)

General

Typical Short Resistanc0.0004
Maximum Short Curren2000A

Load ON Voltage 0.25 ~ 62.5V
Load OFF Voltage 0~62.5V
Power Consumption  1700VA
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Dimension(H x W x D)
Dimension(H x W x D)
(Not included Rack
Mount Kit)
Dimension(H x W x D)
(Not included Rack
Mount Kit, wheels)
Weight
Temperature'®
Safety & EMC

886.6mm x 481mm x 757.3mm

886.6mm x 445.2mm x 757.3m

782.6mm x 445.2mm x 757.3mm

140.5KG 155KG
0~4C0°C
CE

PEL-5006C-600-420, PEL-5008C-600-560

Model PEL-5006C-600-420 PEL-5008C-600-560

Powefl B6KW 8KW

Current 0 ~42A 0 ~420A 0 ~56A 0 ~ 560A
Voltage 0 ~ 600V

Min. Operating VoltagtlOV@420A 10V@560A

Protections

Over Power Protection(OPP105%
Over Current Protection(OCI104%
Over Voltage Protection(OVI105%
Over Temp Protection(OTP) 90°C+5°C
ConstantCurrent Mode

PEL5000C Series User Manual

Rangé? 42A 420A 56A 560A

Resolution 0.672mA 6.72mA 0.896mA 8.96mA

Accuracy® + 0.05% of (Setting + Range)

Constant Resistance Mode

Range 85712 ~ 1.42853| ~ 64284 ~ 1.0714 ~
1.42853 0.02384; 1.0714 0.0178%;

Resolution 11.6662S 23.8&£q 15.555¢ S 17.8&q

Accuracy + 0.2% of (Setting + Range)

Constant Voltage Mode

Range 600V

Resolution 10mv

Accuracy + 0.05% of (Setting + Range)

Constant Power Mode

Range 6000W 6000W 8000W 8000W

Resolution 9.6mwW 96mw 12.8mwW 128mw

Accuracy +0.2% d + 0.1% of + 0.2% of + 0.1% of
(Setting + Range(Setting + Range(Setting + Range(Setting + Range)

Constant Voltage Mode + Constant Current Mode

Range 600V 420A 600V 560A

Resolution 10mv 6.72mA 1omv 8.96mA

Accuracy + 1.0% of (Setting + Range)

Constant Voltage Mode + Constant Power Mode

Range 600V 6000W 600V 8000W

Resolution 10mv 96mw 1omv 128mw

Accuracy + 1.0% of (Setting + Range)

196



GYINSTEK APPENDIX

Surge Test

Surge & Normal curren0~420A 0~560A

Surge time 10~1000ms

Surge step 1~5

MPPT Mode

Algorithm P& O

Load mode CcVv

P&O interval 1000ms~60000ms ; resolution 1000ms

Dynamic Mode

Timing

Thigh & Tlow 0.010~9.999/99.99 / 999.9 / 9999mS

Resolution 0.001/0.01/0.1/1mS

Accuracy 16910 S100eS/1mS + 50ppm

Slew rate 0.0288A ~1.8A4/eS0.288A ~18A/eS 0.0288A ~1.8A/eS0.288A ~18A/eS
Resolution 0.0072A/eS 0.072A/eS 0.0072A/eS 0.072A/eS
Min. Rise Time 66.7 S(typical)

Accuracy + (5% of Setting) +16S

Current

Range 0~ 42A 42 ~ 420A 0 ~56A 56 ~ 560A
Resolution 0.672mA 6.72mA 0.896mA 8.96mA
Measuement

Voltage Read Back

Range (5 Digital) 0~ 60V 60 ~ 600V 0~ 60V 60 ~ 600V
Resolution imV 10mvV imV 10mvVv
Accuracy + 0.025% of (Reading + Range)

Current Read Back

Range (5 Digital) 0~ 42A 42 ~ 420A 0 ~56A 56 ~ 560A
Resolution 0.672mA 6.72mA 0.8%mA 8.96mA
Accuracy + 0.05% of (Reading + Range)

Power Read Back

Range (5 Digital) 6000W 8000W

Accuracy? + 0.06% of (Reading + Range)

General

Typical Short Resistan0.023% 0.0179

Maximum Short 420A 560A

Current

Load ON Voltage 0.4 ~ 100V

Load OFF Voltage 0 ~ 100V

Power Consumption 510VA 920VA

Dimension(HxWxD) 445.6mm x 481mm x 757.3mm  571.6mm x 481mm x 757.3mm
Dimension(H x W x D)

(Not included Rack  445.6mm x 445.2mm x 757.3mm 571.6mm x 445.2mm x 757.3mm
Mount Kit)

Dimension(H x W x D)

(Not included Rack  341.6mm x 445.2mm x 757.3mm 467.6mm x 445.2mm x 757.3mm
Mount Kit, wheels)

Weight 62KG 77.5KG
Temperature'® 0~40C
Safety & EMC CE
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PEL-5010C-600-700, PEL-5012C-600-840

Model PEL5010C-600-700 PEL5012C-600-840

Powef! 10KW 12KW

Current 0~ 70A 0 ~ 700A 0 ~ 84A 0 ~ 840A
Voltage 0 ~ 600V

Min. Operating Voltagd0V@700A 10V@840A

Protections

Over Power Protection(OPP'105%
Over Current Protection(OB)104%
Over Voltage Protection(OVI105%
Over Temp Protection(OTP) 90°C+5°C
Constant Current Mode

Rangé? 70A 700A 84A 840A

Resolution 1.12mA 11.2mA 1.344mA 13.44mA

Accuracy® + 0.05% of (Setting + Range)

Constant Resistance Mode

Range 51427.21~ 0.85712~ 42856~ 0.7142671 ~
0.85712; 0.014304 0.714267 0.01192;

Resolution 19.444¢S 14.304q 23.333¢S 11.9%2q

Accuracy + 0.2% of (Setting + Range)

Constant Voltage Mode

Range 600V

Resolution 10mv

Accuracy + 0.05% of (Setting + Range)

Constant Power Mode

Range 1000w 10000W 1200w 12000W

Resolution 16mw 160mwW 19.2mw 192mw
+ 0.2% of + 0.1% of + 0.2% of + 0.1% of

Accuracy

(Setting + Range)(Setting + Range)(Setting + Range(Setting + Range)
Constant Voltage Mode + Constant Current Mode

Range 600V 700A 600V 840A
Resolution 1omv 11.2mA 1omv 13.44mA
Accuracy + 1.0% of (Setting + Range)

Constant Voltage Mode + Constant Power Mode

Range 600V 10000W 600V 12000W
Resolution 1omv 160mwW 10mv 192mw
Accuracy + 1.0% of (Setting + Range)

Surge Tet

Surge & Normal curren0~700A 0~840A

Surge time 10~1000ms

Surge step 1~5

MPPT Mode

Algorithm P& O

Load mode Ccv

P&O interval 1000ms~60000ms ; resolution 1000ms
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Dynamic Mode

Timing

Thigh & Tlow 0.010~9.999 /99.99/ 999.9 / 9999mS

Resolution 0.001/0.01/0.1/1mS

Accuracy 1eS/10£ 9100 S/1mS + 50ppm

Slew rate 2%3862 B 0336A ~21A/eS gi?:'g - 0.384A ~24A/eS
Resolution 0.00B4A/eS 0.084A/eS 0.0096A/eS 0.096A/eS
Accuracy + (5% of Setting) £16S

Current

Range 0~ 70A 70 ~ 700A 0~ 84A 84 ~ 840A
Resolution 1.12mA 11.2mA 1.334mA 13.34mA
Measurement

Voltage Read Back

Range (5 Digital) 0 ~ 60V 60 ~ 600V 0~ 60V 60 ~ 600V
Resolution imvV omv imv 1omv
Accuracy + 0.025% of (Reading + Range)

Current Read Back

Range (5 Digital) 0 ~ 70A 70 ~ 700A 0~ 84A 84 ~840A
Resolution 1.12mA 11.2mA 1.334mA 13.34mA
Accuracy + 0.05% of (Reading + Range)

Power Read Back

Range (5 Digital) ~ 1000W 120@W

Accuracy* + 0.06% of (Reading + Range)

General

Typical Short Resistanc0.0143) 0.0012@

Maximum Short Curren700A 840A

Load ON Voltage 0.4 ~ 100V

Load OFF Voltage 0 ~ 100V

Power Consumption  920VA

Dimension(HxWxD) 571.6mm x 481mm x 757.3mm
Dimension(H x W x D)

(Not included Rack 571.6mm x 445.2mm x 757.3mm
Mount Kit)

Dimension(H x W x D)

(Not included Rack 467.6mm x 445.2mm x 757.3mm
Mount Kit, wheels)

Weight 84.8KG 92KG
Temperature’® 0~40C
Safety & EMC CE

PEL-5015C-600-105Q PEL-5018C-600-1260

Model PEL-5015C-600-1050 PEL-5018C-600-1260
Powei! 15KW 18KW

Current 0 ~ 105A 0 ~ 1050A 0~ 126A 0 ~ 1260A
Voltage 0 ~ 600V

Min. Operating Voltagil0OV@1050A 10V@1260A
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Protections

Over Power Protection(OPP 105%
Over Current

Protection(OCP)

Over Voltage Protection(OVI105%
Over Temp Protection(OTP)90°C+5°C
Constant Current Mode

104%

Rangé? 105A 1050A 126A 1260A

Resolution 1.68mA 16.8mA 2.016mA 20.16mA

Accurac}? + 0.05% of (Setting + Range)

Constant Resistance Mode

Range 34284.8 ~ 0.571413~ 28570.610 ~ 0.476178 ~
0.571418; 0.009536; 0.476178, 0.00P47q

Resolution 29.1674S 9.53&q 35.000¢S 7.94%q

Accuracy + 0.2% of (Setting + Range)

Constant Voltage Mode

Range 600V

Resolution 10mv

Accuracy + 0.05% of (Setting + Range)

Constant Power Mode

Range 1500w 15000W 1800W 18000W

Resolution 24mwW 240mwW 28.8mwW 288mw
+ 0.2% of + 0.1% of + 0.2% of + 0.1% of

Accuracy

(Setting + Range)(Setting + Range (Setting + Range)(Setting + Range)
Constant Voltage Mode + Constant Current Mode

Range 600V 1050A 600V 1260A
Resolution 1omv 16.8mA 10mv 20.16mA
Accuracy + 1.0% of (Setting + Range)

Constant Voltage Mode + Constant Power Mode

Range 600V 15000W 600V 18000W
Resolution 1omv 240mwW 10mv 288mw
Accuracy + 1.0% of (Setting + Range)

Surge Test

Surge & Normal curren0~1050A 0~1260A

Surge time 10~1000ns

Surge step 1~5

MPPT Mode

Algorithm P& O

Load mode CcVv

P&O interval 1000ms~60000ms ; resolution 1000ms

Dynamic Mode

Timing

Thigh & Tlow 0.010~9.999/99.99 / 999.9 / 9999mS

Resolution 0.001/0.01/0.1/1mS

Accuracy 1€S/10£S/100e S/AmS + 50ppm

Slew rate 0.0432A ~ 2.7A/JS0.432A ~ 27A/S 0.048A ~3A/S 0.48A ~30A/S
Resolution 0.0108A/ S 0.108A/ S 0.012A/ S 0.12A/ S
Accuracy + (5% of Setting)+1Q S
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Current

Range 0 ~ 105A 105 ~ 1050A 0~ 126A 126 ~ 1260A
Resolution 1.68mA 16.8mA 2.016mA 20.16mA
Measurement

Voltage Read Back

Range (5 Digital) 0 ~ 60V 60 ~ 600V 0~ 60V 60 ~ 600V
Resolution imV 10mv imV 10mVv
Accuracy + 0.025% of (Reading + Range)

Current Read Back

Range (5 Digital) 0~ 105A 105 ~ 1050A 0~ 126A 126 ~ 1260A
Resolution 1.68mA 16.8mA 2.016mA 20.16mA
Accuracy + 0.05% of (Reading + Range)

Power Read Back

Range (5 Digital) 15000V 18000V

Accuracy* + 0.06% of (Reading + Range)

General

Typical Short Resistanc0.0096q 0.0080q

Maximum Short Curren1050A 1260A

Load ON Voltage 0.4 ~ 100V

Load OFF Voltage 0 ~ 100V

Power Consumption  1320VA

Dimension(HxWxD) 760.6mm x 481mm x 757.3mm
Dimension(H x W x D)

(Not included Rack 760.6mm x 445.2mm x 757.3m
Mount Kit)

Dimension(H x W x D)

(Not included Rack 656.6mm x 445.2mm x 757.3mm
Mount Kit, wheels)

Weight 116.51G 124G
Temperaturé® 0~40C
Safety & EMC CE

PEL-5020C-600-140Q PEL-5024C-600-1680

Model PEL-5020C-600-1400 PEL-5024C-600-1680
Powei! 20KW 24KW

Current 0 ~ 140A 0 ~ 1400A 0~ 168A 0 ~ 1680A
Voltage 0 ~ 600V

Min. Operating Voltage10V@1400A 10V@1680A

Protections

Over Power Protection(OPP}105%
Over Current Protection(OCF104%
Over Voltage Protection(OVF105%
Over Temp Protection(OP) 90°C+5°C
Constant Current Mode

Rangé? 140A 1400A 168A 1680A
Resolution 2.24mA 22.4mA 2.688mA 26.88mA
Accuracy? + 0.05% of (Setting + Range)
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Constant Resistance Mode

25713.@1~ 0.4285@ ~
Range 0.42856 0.007152
Resolution 38.889¢S 7.15%2q
Accuracy + 0.2% of (Setting + Range)
Constant Voltage Mode
Range 600V
Resolution 1omv
Accuracy + 0.05% of (Setting + Range)
Constant Power Mode
Range 2000W 20000W
Resolution 32mw 320mw

+ 0.2% of + 0.1% of
Accuracy

Constant Voltage Mode + Constant Current Mode

21428 ~ 0.357138~
0.357138 0.0096q
46.6672S 5.96:q
2400W 24000W
38.4mW 384mwW
+0.2% of +0.1% of

(Setting + Range (Setting + Range)(Setting + Range(Setting + Range]

Range 600V 1400A 600V 1680A
Resolution 10mVv 22.4mA 10mVv 26.88mA
Acauracy + 1.0% of (Setting + Range)

Constant Voltage Mode + Constant Power Mode

Range 600V 20000W 600V 24000W
Resolution 10mv 320mwW 10mVv 384mwW
Accuracy + 1.0% of (Setting + Range)

Surge Test

Surge & Normal curreni0~1400A 0~1680A

Surge time 10~1000ms

Surge step 1~5

MPPT Mode

Algorithm P& O

Load mode Ccv

P&O interval 1000ms~60000ms ; resolution 1000ms

Dynamic Mode

Timing

Thigh & Tlow 0.010~9.999 / 99.99 / 999.9 / 9999mS

Resolution 0.001/0.01/0.1/1mS

Accuracy 1£S/10£S/100e91mS + 50ppm

Slew rate 0.0528A ~3.3A/6S0.528A ~33A/eS  0.0576A ~3.6A/eS0.576A ~36A/eS
Resolution 0.0132A/eS 0.132A/eS 0.0144A/eS 0.144A/eS
Accuracy + (5% of Setting)+1Q S

Current

Range 0 ~ 140A 140 ~ 1400A 0~ 168A 168 ~ 1680A
Resolution 2.24mA 22.4mA 2.688mA 26.88mA
Measurement

Voltage Read Back

Range (5 Digital) 0~ 60V 60 ~ 600V 0~ 60V 60 ~ 600V
Resolution imVv 10mvV imVv 10mv
Accuracy + 0.025% of (Reading + Range)

Current Read Back

Range (5 Digital) 0 ~ 140A 140 ~ 1400A 0 ~ 168A 168 ~ 1680A
Resolutbn 2.24mA 22.4mA 2.688mA 26.88mA
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Accuracy + 0.05% of (Reading + Range)

Power Read Back

Range (5 Digital) 20000W 2400W

Accuracy’ + 0.06% of (Reading + Range)

General

Typical Short Resistan0.0072y 0.006@
Maximum Short 1400A 1680A

Current

Load ON Voltage 0.4 ~ 100V

Load OFF Voltage 0 ~ 100V

Power Consumption 1700VA

Dimension(HxWxD) 886.6mm x 481mm x 757.3mm
Dimension(H x W xD)

(Not included Rack  886.6mm x 445.2mm x 757.3m
Mount Kit)

Dimension(H x W x D)

(Not included Rack ~ 782.6mm x 445.2mm X 757.3mm
Mount Kit, wheels)

Weight 140.5KG 155KG
Temperaturé® 0~40C
Safety & EMC CE

PEL5006C-1200240, PEI-5008C-1200320

Model PEL-5006C-1200240 PEL-5008C-1200-320
Power™ 6KW 8KW

Current 0 ~ 24A 0 ~240A 0~32A 0~ 320A
Voltage 0 ~ 1200V

Min. Operating Voltag15V@240A 15V@320A

Protections

Over Power Protection(OPP)105%
Over Current Protection(OCF104%
Over Voltage Protection(OVF105%
Over Temp Protection(OTP) 90°C+5°C
Constant Current Mode

Range'? 24A 240A 32A 320A
Resolution 0.384mA 3.84mA 0.512mA 5.12mA
Accuracy® + 0.05% of (Setting + Range)

Constant Resistance Mode

Range 30kq ~ 5q 5q ~ 0.062% 22.%q~3.79 3.75q~ 0.0469
Resolution 3.333S 83.334q 4.444S 62.5q
Accuracy + 0.2% of (Setting + Range)

Constant Voltage Mode

Range 1200V

Resolution 20mv

Accuracy + 0.05% of (Setting + Range)

Constant Power Mode

Range 600W 6000W 800W 8000W
Resolution 9.6mwW 96mwW 12.8mwW 128mw
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Accurac}f + 01% of (Setthg + Range)

Constant Voltage Mode + Constant Current Mode

Range 1200V 240A 1200V 320A
Resolution 20mVv 3.84mA 20mv 5.12mA
Accuracy + 1.0% of (Setting + Range)

Constant Voltage Mode + Constant Power Mode

Range 1200V 6000W 1200V 8000W
Resolution 20mVv 96mwW 20mV 128mw
Accuracy + 1.0% of (Setting + Range)

Surge Test

Surge & Normal curren0~240A 0~320A

Surge time 10~1000ms

Surge step 1~-5

MPPT Mode

Algorithm P& O

Load mode Ccv

P&O interval 1000ms~60000ms ; resolution 1000ms

Dynamic Mode

Timing

Thigh & Tlow 0.010~9.999/99.99 / 999.9 / 9999mS

Resolution 0.001/0.01/0.1/1mS

Accuracy 169105100 S/AmS + 50ppm

Slew rate 0.0192A ~ 1.2A/S0.192A ~ 12A¢S 0.0192A ~ 12A/eS 0.192A ~ 12A/eS
Resolution 0.0048AtS 0.048AES 0.0048A/eS 0.048A/eS
Accuracy + (5% of Setting)*1Q S

Current

Range 0 ~24A 24 ~ 240A 0~32A 32 ~320A
Resolution 0.384mA 3.84mA 0.512mA 5.12mA
Measurement

Voltage Read Back

Range (5 Digital) 0 ~ 120V 120 ~ 1200V 0~ 120V 120 ~ 1200V
Resolution 2mvV 20mVv 2mvV 20mVv
Acaracy + 0.025% of (Reading + Range)

Current Read Back

Range (5 Digital) 0 ~24A 24 ~ 240A 0~32A 32 ~320A
Resolution 0.384mA 3.84mA 0.512mA 5.12mA
Accuracy + 0.05% of (Reading + Range)

Power Read Back

Range (5 Digital) 6000W 8000W

Accuracy’ + 0.06% of (Reading + Range)

General

Typical Short Resistanc0.0625; 0.046%

Maximum Short Curren240A 320A

Load ON Voltage 1~ 250V

Load OFF Voltage 0 ~ B0V

Power Consumption  510vA 920vA

Dimension(HxWxD) 445.6mm x 481mm x 757.3mm  571.6mm x 481mm x 757.3mm
Dimension(H x W x D)

(Not included Rack 445.6mm x 445.2mm x 757.3mm 571.6mm x 445.2mm x 757.3mm
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Mount Kit)

Dimension(H x W x D)

(Not included Rack 341.6mm x 445.2mm x 757.3mm 467.6mm x 445.2mm x 757.3mm
Mount Kit, wheels)

Weight 62KG 77.5KG
Temperaturé® 0~40C
Safety & EMC CE

PEL-5010C-1200400, PEL:5012C-1200480

Model PEL-5010G1200400 PEL-5012G1200480
Powef! 10KW 12KW

Current 0 ~ 40A 0 ~ 400A 0~ 48A 0 ~ 480A
Voltage 0 ~ 1200V

Min. Operating Voltag15V@400A 15V@480A

Protections

Over Power Protection(OPP;105%
Over Current ProtectiofPCP}104%
Over Voltage Protection(OVI105%
Over Temp Protection(OTP) 90°C+5°C
Constant Current Mode

Rangé? 40A 400A 48A 480A
Resolution 0.64mA 6.4mA 0.768mA 7.68mA
Accuracy® + 0.05% of (Setting + Range)

Constant Resistance Mode

Range 18Kg ~ 3q 3q ~ 0.037% 15Kg ~ 2.5q 2.50~ 0.0313
Resolution 5.5558S 50eq 6.666&S 41.66%€q
Accuracy + 0.2% of (Setting + Range)

Constant Voltage Mode

Range 1200V 1200V

Resolution 20mv 20mVv

Accuracy + 0.05% of (Setting + Range)

Constant Power Mode

Range 1000W 10000W 1200W 12000W
Resolution 16mw 160mw 19.2mw 192mw
Accuracy? + 01% of (Setting + Range)

Constant Voltage Mode + Constant Current Mode

Range 1200V 400A 1200V 480A
Resolution 20mv 6.4mA 20mVv 7.68mA
Accuracy + 1.0% of (Setting + Range)

Constnt Voltage Mode + Constant Power Mode

Range 1200V 10000W 1200V 12000W
Resolution 20mVv 160mwW 20mVv 192mw
Accuracy + 1.0% of (Setting + Range)

Surge Test

Surge & Normal currer0~400A 0~480A

Surge time 10~1000ms

Surge step 1~5
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MPPT Mode

Algorithm P&O

Load mode Ccv

P&O interval 1000ms~60000ms ; resolution 1000ms

Dynamic Mode

Timing

Thigh & Tlow 0.010~9.999 /99.99 / 999.9 / 9999mS

Resolution 0.001/0.01/0.1/1mS

Accuracy 169105100 S/AmS + 50ppm

Slew rate 0.0224A ~1.4A/S0.224A ~14A/eS 0.0256A ~1.6A/eS0.256A ~16A/eS
Resolution 0.0066A/eS 0.066A/eS 0.064A/eS 0.064A/eS
Accuracy + (5% of Setting)+1Q S

Current

Range 0~ 40A 40 ~ 400A 0~48A 48 ~ 480A
Resolution 0.64mA 6.4mA 0.768mA 7.68mA
Measurement

Voltage Read Back

Range(5 Digital) 0~ 120V 120 ~ 1200V 0~ 120V 120 ~ 1200V
Resolution 2mvV 20mv 2mvV 20mv
Accuracy + 0.025% of (Reading + Range)

Current Read Back

Range (5 Digital) 0 ~40A 40 ~ 400A 0 ~48A 48 ~ 480A
Resolution 0.64mA 6.4mA 0.768mA 7.68mA
Accuracy + 0.05%0f (Reading + Range)

Power Read Back

Range (5 Digital)  1000W 12000W

Accuracy’ + 0.06% of (Reading + Range)

General

Typical Short Resistanc0.037%; 0.0313

Maximum Short Curren400A 480A

Load ON Voltage 1~ 250V

Load OFF Voltage 0 ~ B0V

Power Consumption  920vA

Dimension(HxWxD) 571.6mm x 481mm x 757.3mm
Dimension(H x W x D)

(Not included Rack 571.6mm x 445.2mm x 757.3mm
Mount Kit)

Dimension(H x W x D)

(Not included Rack 467.6mm x 445.2mm x 757.3mm
Mount Kit, wheels)

Weight 84.8KG 92KG
Temperaturé® 0~4C0C
Safety & EMC CE

PEL-5015C-1200600, PEL:5018C-1206-720

Model PEL-5015G1200600 PEL-5018G1206720
Powef! 15KW 18KW
Current 0~ 60A 0 ~ 600A 0~72A 0~ 720A
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Voltage 0 ~ 1200V
Min. Operating Voltag15V@600A 15V@720A
Protections

Over Power Protection(OPP)105%
Over Current Protection(OCF104%
Over Voltage Protection(OVF105%
Over Temp Protection(OTP) 90°C+5°C
Constant Current Mode

Rangé? 60A 600A 72A 720A
Resolution 0.96mA 9.6mA 1.152mA 11.52mA
Accuracy® + 0.05% of (Setting + Range)

Constant Resistance Mode

Range 12Kg ~2q 2q ~0.025@ 10Kg ~ 1.666 1.6661~ 0.0209
Resolution 8.3332S 33.334q 10eS 27.77eq
Accuracy + 0.2% of (Setting + Range)

Constant Voltage Mode

Range 1200V

Resolution 20mVv

Accuracy + 0.05% of (Setting + Range)

Constant Power Mode

Range 1500W 15000W 1800W 18000W
Resolution 24mw 240mwW 28.8mwW 288mwW
Accuracip + 01% of (Setting+ Range)

Constant Voltage Mode + Constant Current Mode

Range 1200V 600A 1200V 720A
Resolution 20mVv 9.6mA 20mVv 3.2mA
Accuracy + 1.0% of (Setting + Range)

Constant Voltage Mode + Constant Power Mode

Range 1200V 15000W 1200V 18000W
Resolution 20mv 240mw 20mv 288mwW
Accuracy + 1.0% of (Setting + Range)

Surge Test

Surge & Normal curren0~600A 0~720A

Surge time 10~1000ms

Surge step 1~5

MPPT Mode

Algorithm P& O

Load mode Ccv

P&O interval 1000ms~60000ms ; resolution 1000ms

Dynamic Mode

Timing

Thigh & Tlow 0.010~9.999/99.99 / 999.9 / 9999mS

Resolution 0.001/0.01/0.1/1mS

Accuracy 165/10£ 5100 S/ImS + 50ppm

Slew rate 0.0283A ~1.8A/eS 0.288A ~18A/eS 0.032A ~2A/eS  0.32A ~20A/eS
Resolution 0.0072A/eS 0.072A/eS 0.0BA/eS 0.08A/eS
Accurcy + (5% of Setting)*1Q S

Current

Range 0 ~ 60A 60 ~ 600A 0~72A 72 ~720A
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Resolution 0.96mA 9.6mA
Measurement

Voltage Read Back

Range (5 Digital) 0 ~ 120V 120 ~ 1200V
Resolution 2mvV 20mV
Accuracy + 0.025% of (Reading + Range)
Current Read Back

Range (5 Digital) 0 ~ 60A 60 ~ 600A
Resolution 0.96mA 9.6mA
Accuracy + 0.05% of (Reading + Range)
Power Read Back

Range (5 Digital) 1500W

Accuracy’ + 0.06% of (Reading + Range)
General

Typical Short Resistanc0.025@
Maximum Short Curren600A
Load ON Voltage 1~ 250V
Load OFF Voltage 0 ~ B0V
Power Consumption  1320VA

Dimension(HxWxD) 760.6mm x 481mm X 757.3mm

Dimension(H x W xD)

(Not included Rack 760.6mm x 445.2mm x 757.3mm

Mount Kit)
Dimension(H x W x D)

(Not included Rack 656.6mm x 445.2mm x 757.3mm

Mount Kit, wheels)

Weight 116.5KG
Temperaturé® 0~4C0C
Safety & EMC CE

PEL-5020C-12006800, PEL-5024C-1200960

Model PEL-5020G1200800
Powefl 20KW

Current 0 ~ 80A 0 ~ 800A
Voltage 0 ~ 1200V

Min. Operating Voltagel5V@800A

Protections

Over Power Protection(OPP'105%
Over Current Protection(OCI104%
Over Voltage Protection(OVI105%
Over Temp Protection(OTP) 90°C£5°C
Constant Current Mode

Rangé? 80A 800A
Resolution 1.28mA 12.8mA
Accuracy? + 0.05% of (Setting + Range)
Constant Resistance Mode

Range 9Kq ~ 1.4 1.59 ~0.018q
Resolution 11.11ES 25eq
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1.152mA 11.52mA
0~ 120V 120 ~ 1200V
2mv 20mv
0~72A 72 ~ 720A
1.152mA 11.52mA
1800W

0.0209;

720A

124KG

PEL:5024G1200960

24KW

0~ 96A 0 ~ 960A

15V@960A

96A 960A

1.536mA 15.36mA

75Ky ~1.25;  1.251 ~ 0.01%q

13.3BeS 20.834q
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Accuracy + 0.2% of (Setting + Range)

Constant Voltage Mode

Range 1200V 1200V

Resolution 20mVv 20mv

Accuracy + 0.05% of (Setting + Range)

Constant Power Mode

Range 2000W 20000W 2400W 24000W
Resolution 32mw 320mwW 38.4mwW 384mwW
Accuracy? + 01% of (Setting + Range)

Constant Voltage Mode + Constant Current Mode

Range 1200V 800A 1200V 960A
Resolution 20mVv 3.84mA 20mv 15.36mA
Accuracy + 1.0% of (Setting + Range)

Constant Voltage Mode + Constant Power Mode

Range 1200V 20000W 1200V 24000W
Resolution 20mVv 320mwW 20mv 384mwW
Accuracy + 1.0% of (Setting + Range)

Surge Test

Surge & Normal curren0~800A 0~960A

Surge time 10~1000ms

Surge step 1~5

MPPT Mode

Algorithm P& O

Load mode Ccv

P&O interval 1000ms~60000ms ; resolution 1000ms

Dynamic Mode

Timing

Thigh & Tlow 0.010~9.999/99.99 / 999.9 / 9999mS

Resolution 0.001/0.01/0.1/1mS

Accuracy 169105100 S/AmS + 50ppm

Slew rate 0.0352A ~2.2A/eS 0.352A ~22A/eS 0.0384A ~2.4A/eS 0.384A ~24A/eS
Resolution 0.0088A/eS 0.088A/eS 0.0096A/eS 0.096A/eS
Accuracy + (5% of Setting)*1Q S

Current

Range 0~ 80A 80 ~ 800A 0~ 96A 96 ~ 960A
Resolution 1.28mA 12.8mA 1.536mA 15.36mA
Measurement

Voltage Read Back

Range (5 Digital) 0 ~ 120V 120 ~ 1200V 0~ 120V 120 ~ 1200V
Resolution 2mv 20mVv 2mv 20mv
Accuracy + 0.025% of (Reading + Range)

Current Read Back

Range (5 Digital) 0 ~ 80A 80 ~ 800A 0 ~96A 96 ~ 960A
Resolution 1.28mA 12.8mA 1.536mA 15.36mA
Accuracy + 0.05% of (Reading + Range)

Power Read Back

Range (5 Digital) ~ 20000W 24000W

Accuracy’

+ 0.06% of (Reading + Range)
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General
Typical Short Resistanc0.0188; 0.015%
Maximum Short Curren800A 960A

Load ON Voltage 1~ 250V

Load OFF Voltage 0 ~ B0V

Power Consumption  1700VA

Dimension(HxWxD) 886.6mm x 481mm x 757.3mm
Dimension(H x W x D)

(Not included Rack 886.6mm x 445.2mm x 757.3m
Mount Kit)

Dimension(H x W x D)

(Not included Rack 782.6mm x 445.2mm x 757.3mm
Mount Kit, wheels)

Weight 140.5KG 155KG
Temperaturé® 0~4C0C
Safety & EMC CE

“"The power rating specifications at ambie
*2 The range is automatically or forcirtg range Il only in CC mode

*3 If the operating current is below range 0.1%, the accuracy specification is 0.1% F.S.

* Power F.S. = Vrange F.S. x Irange F.S.

*5 Operating temperature range is 0~40, All specifications apply for 25 €5¢ CExcept as note
*6 If the operating voltage is higher than 600V, the accuracy specification is 0.5% F.S.
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Certificate Of Compliance

We
GOOD WILL INSTRUMENT CO., LTD.
declare that the CE marking mentioned product

satisfies all the technical relations application to the product within the
scope of council:

Directive: EMC; LVD ; WEEE; RoHS

The product is in conformity with the following standards or other
normative documents:

U EMC
Electrical equipment for measurement, control and
2 Gl laboratory use 8 &EMC requirements
Conducted & Radiated Emission Electrical Fast Transients
EN 55011 / EN 55032 EN 610004-4
Current Harmonics Surge Immunity
EN 6100063-2 / EN 61000-3-12 EN 610004-5
Voltage Fluctuations Conducted Susceptibility
EN 6100063-3/ EN 61000-3-11 EN 610004-6
Electrostatic Discharge Power Frequency Magnetic Field
EN 610004-2 EN 610004-8
Radiated Immunity Voltage Dip/ Interruption
EN 610004-3 EN 610004-11/ EN 61000-4-34
U Safety
Safety requirements for electrical equipment for
EN 610101 : measurement, control, and laboratory use - Part 1:
General requirements

GOODWILL INSTRUMENT CO., LTD.

No. 7-1, Jhongsing Road, Tucheng District, New Taipei City 236, Taiwan
Tel: +886-2-22680389 Fax:+886-2-22680639

Web: http://www.gwinstek.com Email: marketing@goodwill.com.tw
GOODWILL INSTRUMENT (SUZHOU) CO., LTD.

No. 521, Zhujiang Road, Snd, Suzhou Jiangsu 215011, China

Tel: +86-512-6661-7177 Fax:+86-512-6661-7277

Web: http://www.instek.com.cn Email: marketing@instek.com.cn
GOODWILL INSTRUMENT EURO B.V.

De Run 5427A, 5504DG Veldhoven, The Netherlands

Tel: +31-(0)40-2557790 Fax: +31-(0)40-2541194

Email: sales@qgwinstek.eu
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GPIB programming Example

C Example Program
/* Link this program with appropriate *cib*.obj. */

/* This application program is written in TURBO C 2.0 for the IBM
PC-AT compatible. The National Instruments Cooperation (NIC)
Model PC-2A board provides the interface between the PC-AT and
a PRODIGIT MPAL ELECTRONIC LOAD. The appropriate
*cib*.obj file is required in each program to properly link the NIC
board to C LANGUAGE. and in clude the <decl.h.> HEADER FILE
to C LANGUAGE. */

#include <stdio.h>
#include <dos.h>
#include <math.h>

#include "decl.h" /* NI GPIB CARD HEADER FILE */
main()
{

char ouster[20],rdbuf[15],spec[10];

inti,ch,load;

/* Assign unique identifier to the device ddev56 and store in
variable load. check for error. ibfind error = negative value
returned. */

if((load = ibfind( 0dev50)) < 0) /* Device variable name is load
*/

{ /* GPIB address is 5*/
printf( O\ r*** INTERFACE ERROR ! **4 a\ ng);
printf( O\ r\ nError routine to notify that ibfind failed. \ nd);
printf( o\ r\ nCheck software configuration. \ no);
exit(1);

}
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[* Clear the device */
if((ibclr(load)) & ERR);
{
printf( INTERFACE ERROR I\ ao);
exit (1);
}

clrscr();

[* Clear load error register */
{
outstr=chan[0];
ibwrt(load,outstr,6);
ibwrt(load,"CLR",3);

}
ibwrt( load, 6NAME? 6,5); [* Get the PEL-5000C
series load specification */
strset(rdbuf,"\ 0"; [ * Clear rdbuf string
buffer */
strset(spec,\ 0); /* Clear spec string buffer

*/
ibrd(load,spec,20);
if (spec[3] =="9")
printf( 6\ n PEL-5000C series specification error!6);

[* Set the channel 1, preset off, current sink 1.0 amps andload on
commands to the load. */

ibwrt( load, 6chan 1;pres off;curr:low 0.0;curr:high 1.0;load on
0,43);

ibwrt( load, 6meas:curr ,10);

[* Get the load actially sink current from the load */
ibrd( load,rdbuf,20);

/* gotolocal. */
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ibloc(load);
}

BASICA Example Program
LOAD DECL.BAS using BASICA MERGE command.

100 REM You nmust merge this code with DECL.BAS
105 REM

110 REM Assign a unique identifier to the device "dev5" and store it
in variable load%.

125 REM

130 udname$ = 0dev56

140 CALL ibfind (udname$,load%)

145 REM

150 REM Check for error on ibfind call

155 REM

160 IF load% < 0 THEN GOTO 2000

165 REM

170 REM Clear the device

175 REM

180 CALL ibclr (load%)

185 REM

190 REM Get the PEI-5012G600-840 load specification
195 REM

200 wrt$ = ONAME? 6 : CALL ibwrt(load%,wrt$)
210 rd$ = space$(20) : CALL ibrd(load%,rd$)
215 REM

220 REM Set the preset off, current sink 1.0 amps and load on
commands to the load.

225 REM
230 wrt$ = opres off;curr:low 0.0;curr:high 1.0;load on 6
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240 CALL i bwrt(load%,wrt$)

245 REM

250 REM Get the load actially sink current from the load
255 REM

260 wrt$ = omeas:curr® : CALL ibwrt(load%,wrt$)
270 rd$ = space$(20) : CALL ibrd(load%,rd$)

275 REM

280 REM Go to local

285 REM

290 CALL ibloc(load%)

2000 REM Eror routine to notify that ibfind failed.
2010 REM Check software configuration.
2020 PRINToibfind error ! 6 : STOP
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PEL-5000C sriesUSB Instruction

Background 1. Install the USB DRIVER select
USB\ SETUR PL-2303 Driver Installer.exe

InstallShield Wizard [x]

‘Welcome to the InstallShield Wizard for PL-2303
USB-to-Serial

The InstallShield® Wizard will install PL-2303 USB-to-Serial
on your computer. To continue, click Next.

InstallShield Wizard

InstallShield Wizard Complete

InstallShield already successtully to installed PL-2303
USB-to-Serial diiver. Please press [Finish] button to close and
out of InstallShield

If you have been plugged cable on PC before run this setup,
please unplug and then plug cable again for system detect this
vice!

2. After the installation, connect the PEL-5000C
series and PC with USB. Then select the item
USB to Serial Port (COM3), set the BAUD-
RATE and Flow control to 115200bps and
Hardware to control PEL -5000C series with
COM3.
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General Device Manager |Hadwue Profiles | Performance |

& View devices by type ¢ View devices by connection

&3 @ Display adapters -]
#2 Floppy disk controllers

#- 52y Hard disk controllers

&2 Keyboard

g Monitors

7 Mouse
B9 Network adapters
;y' Ports (COM & LPT)
Communications Port (COM1)

',_y' Communications Port (COM2)
7 Pinter Port (LPT1)

> 3 Port [

1] & Sound, video and game controllers

+-3 System devices

] Universal Serial Bus controllers

#= Universal Senal Bus controllers

E3)

+

a-F-H-3

Ll

Properties I Refresh I Remove I Print... |

General Fort Settings | Diriver I

Bits per second
D ata bits:
PBarity:

Stop bits:

FElow control:

Advanced.. | BestoreDefaultsl

Cancel |
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PEL5000C series AuteSeguence function
provide EDIT, ENTER, EXIT, TEST and
STORE 5 keys operation

Edit mode 1. Set mode, Range, current levels Load Setting
an, Load ON.

2. Press STORE key to store the load setting in
memory STATE

3. Repeat 1~2, for the sequee load setting.

4. Press Shift + SEQ. key ofPEL-5000C Series
front panel.

5. Press up/down key to select Edit Mode.
6. Press 1~9 number key program number.

7. Press STATE up/down key to select memory
state.

8. Press ENTER to next step.

9. Repeat 6~8 to edit Step of sequene
10.Press SAVE to confirm the step

11.LCD shows orept6 to setting repeat count.

12.Press up/down key to set repeat count of
sequence loop.

13.Press ENTER to confirm the sequence edit.

Test mode 1. Press Shift + SEQ. key ofPEL-5000C series front
panel.

Press up/down key to select Test Mode.

Press 1~9 number to select sequence number
Press ENTER to execution the sequence

The LCD shows 0PASS) or OFAIL 6 after testing.

o gk w
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AUTO SEQUENCE:
AUTO SEQUENCE SET
COMMAND NOTE RETURN
FILE {SP} {n}{;| NL} n=1~9 1~9
STEP {SP} {n} {| NL} n=1~16 1~16
TOTSTEP {SP} {n}{ NL} Total step n=1~16|1~16
_ m=1~150
SB {SPHm}HI NL} m:STATE
TIME {SP} {NR2} {| NL} 100~9999(ms) 100~9999(ms)
SAVE {;| NL} Save OoFil
REPEAT {SP} {n} { NL} n=0~9999 0~9999
AUTO REPLY
a OPASSO or
RUN {SP} {F} {n} {| NL} N=1~9 SEALL: XX6
(XX=NG STEP)

Example In this example, we will create a program based on
Sequence following Figure.
The program repeats steps 1 to 8 two times. After
repeating the sequence two times, the load is
turned off and the sequence ends.
Step Execution Time Step Execution Time
2 10A
=)
[
Z
g 5A
5
O
1A
OAITT2T 3 1 2 T5lgl7lg
Step
Repeat 1 Repeat 2
Sequence Step Number Current Value  [Execution
Number Time(T1+T2)
3 1 1A 200mS
3 2 5A 200msS
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3 3 1A 400mS

3 4 5A 400mS

3 5 1A 200mS

3 6 10A 200mS

3 7 1A 200mS

3 8 0A 200mS
Example 1. Setting the Load current level and store to state
Sequence 1~-8

2. Set the operation mode
Press the mode key to CC mode.

3. Set the range
Press RANGE key to force range 2

4. Press Load ON

5. Set the current value as step 1~8 and store to
memory state 1~8

Press EDIT key of PEL-5000C series mainframe
Press up/down key to select Edit Mode
Press sequence number 3 to edit the sequence.

© ® N o

Press up/down key to memory state 1

10.Press ENTER key to confirm the sequence
memory

11.Press up/down key to setting execution time
12.Press ENTER key to confirm the seqience step
13.Repeat 8~12 to setting step 1~8

14.Press SAVE key to confirm step 1~8

15.Press up/down key to 1 to repeat one times.
16.Press ENTER to confirm the repeat count.
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PH_-5000C sriesLAN Instruction

Background

222

1. Connecting AC power and the network line to
the PEL-5000C series mainframe, connect the
other Side of the network line to the HUB.

a. For Windows XP:
Run the ETM.EXE (This file can be
downloaded from GW Instek website), it
will show as fig below. If not, please press
F5 to search again, or check the first step was

succeed or not.
- [ T

Subnet Hask HAC Address Device 1D
192 _168.16.123 255.255_0.0 08-01-3D-76-5F-F5>

Devices detected | 1

b. For Windows 7, 8 and 10:
Run the IPScanner.EXE(This file can be
downloaded from GW Instek website), If a
Windows security alert appears, please
select a public network, and then click
0Al | ow AlredoHosvingscreen will
appear. if not , please press F5 to search
again, or check the first step was succeed or
not.

Vew Coatip
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It will be shown the installation which has
been searched on the screen, click it and select
the Set IPAddress bellows Config :

IP Address  [EERITRINEE
SubnetMask [255.255.0.0 Cancel

Set a useful IP Address and Subnet Mask.

It will be shown the Setup Device as the
following figure if all steps was corrected to be

run.
Controller Setup

IP address

Subnct mask

Gateway address

Network link speed

DHCP client (Enable v

Socket port of HTTP setup

Socket port of serial VO

Socket port of digital /'O
Destination IP address / socket port _

(TCP client and UDP)

Connection

TCP socket mactive timeout (minutes) _

::;all)LO;(e’:l;i)(baud rate, parity, mm
Interface of serial /O RS 232 (RTS/CTS)
Packet mode of serial mput

Device ID

Report device ID when connected

Setup password

Insert the numbers as the following :
IP Address: as recommended according to
your networ k

Subnet Mask: as recommended according to
your network

Gateway Address: as recommended according
to your network

. Network link speed: Auto
. DHCP client: Enable

Socket port of HTTP setup: 80
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F. Socket port of serial 1/0: 4001, TCP Server
G. Socket port of digital 1/0: 5001, TCP Server

H. Destination IP address/ socket port (TCP client
and UDP) Connection: Auto

I. TCP socket inactive timeout (minutes): Set the
network disconnection after N minutes, set O
minutes will work forever.

J. Serial I/O settings (baud rate, parity, data, bits,
stop hits): 115200, N, 8, 1

Interface of serial I/0: RS 232 (RTS/CTS)
Packet mode of serial input: Enable

. Device ID: 5

. Report device ID when connected: Disable

oz=zrx

. Setup password: Not required
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