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SAFETY INSTRUCTION

This chapter contains important safety instructions
that you must follow during operation and storage .
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 oron the
instrument .

é Warning : Identifies conditions or practices that
WARNING  ¢couyld result in injury or loss of life.

A Caution: Identifies conditions or practices that
CAUTION  could 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.

g B
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Safety Guidelines

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

A vertically.
CAUTION ¢ Avoid severe impact or rough handling that

leads to damaging the instrument.

1 Do not discharge static electricity to the
instrument .

1 Use only crimp ed 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.

1 Do NOT position the equipment so that it is
difficult to disconnect the appli ance 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 impai red.

Power Supply 1 AC Input voltage range: 100-240VAC, Single

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

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

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

1 Location: Indoor, no direct sunlight , dust free,
almost non-conductive pollution (Note below)

1 Temperature: 0°C to 40°C

1 Humidity: O to 836 RH

1 Altitude: <2000m

1 Overvoltage category Il

(Pollution Degree)EN 610161 specifies tte pollution degreesand
their requirements as follows. The instrument falls under degree

Pollution refers to Eaddition

gaseous (ionized gases), that ay produce a reduction of dielectric

strength or surface resistivi

1 Pollution degree 1: No pollution or only dry,
non-conductive pollution occurs. The pollution
has no influence.

1 Pollution degree 2: Normally only non -
conductive pollution occurs. Occasionally,
however, a temporary conductivity caused 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, equipment is
normally protected against exposure to direct
sunlight, precipitation, and full wind pressure,
but neither temperature nor humidity is
controlled.

Storage
environment

1 Location: Indoor
1 Temperature: -20°C to 70°C
1 Humidity: <90% RH
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Disposal Do not dispose this instrument as unsorted
municipal waste. Please use aseparate 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.



GUYINSTEK PEL-5000G Series User Manual

GI:—I'TING STARTED

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

Model Line Up

Normal mode

Model Voltage Current Power
PEL5004G-150-400 150V 400A 4000W
PEE5006G-150-500 150V 500A 5000W
PEE5006G-150-600 150V 600A 6000W
PEES004G600-280 600V 280A 4000W
PEE5006G600-350 600V 350A 5000W
PEE5006G600-420 600V 420A 6000W
PEES004G1200160 1200V 160A 4000W
PEE5006G1200200 1200V 200A 5000W
PEE5006G-1200240 1200V 240A 6000W
Turbo mode

Model Voltage Current Power
PEES004G-150-400 150V 600A 6000W
PEE5006G-150-500 150V 750A 7500W
PEE5006G-150-600 150V 900A 9000W
PEE5004G600-280 600V 420A 6000W
PEE5006G600-350 600V 525A 7500W
PHE-5006G-600-420 600V 630A 9000W
PEES004G-1200-160 1200V 240A 6000W
PEE5006G-1200-350 1200V 300A 7500W
PEE5006G-1200-240 1200V 360A 9000W
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Main Featues

Features 1 5 digital V/A/W Meter can be displayed on
Large LCD display simultaneously.

1 Flexible CC, CR, CV, CP,CV + Current Limit ,
CV + Power Limit , Dynamic and short circuit
operation modes.

1 Notonly CC, CR, and CP mode have parallel
operation functions, but CV mode also has
parallel operation functions.

1 Can set the power-on status value.

1 Short circuit duration can be set within short
circuit test.

1 Voltage meter display can be configured as
polarity positive (0+06) or negative (0-0).

1 Master-slave control is up to 1 Master and 7
Slaves.

1 Optional Interface: GPIB, RS232, USB, LA.

1 Support CC, CR, CV, CP test function for solar
panel.

1 Provide battery BMS protection test function.

1 Optional 9923load current waveform generator
to provide the battery actual discharge current
waveform simulation.

1 Built-in test modes include Battery Discharge,
BMS, Short circuit, OCP, OPP test modes.

f Turbo mode can withstand up to 1.5 times the
current and power electronic load within 2 sec.
period, most fit BMS, Short circuit, OCP, OPP
test.

1 Protection against V, I, W, and °C

10
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Protection featires

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

Overvoltage The Electronic Load will turn OFF Load OFF if the

protection overvoltage circuit is tripped. The message OVP
will be displayed on the LCD. When the O VP 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 the PEL5004G 150-400,
PEL-5005G 150500, PEL-:5006G-150-600, PEL-
5004G600-280, PEL-5005G600-350, PEL-5006G
600420 Serés nominal voltage rating. The OVP
level is 105% of the PEL-5004G1200-160, PEI-
5005G 12006200, PEL-:5006G 1200240 nominal
voltage rating.

Caution Never apply an AC \tage to the input of the PEL
5000G series Load. Do not apply a DC voltage that
higher than PEE5000G series Load rating. If this
advice is ignored it is likely that damage will be
caused to the electronic load module. This damage
will not be covered # the warranty.

Over current The PEL-5000G serieselectronic load monitors the
protection (OCP) power dissipation level. The input to the load is
automatically switched to LOAD O FF if the power
dissipation is greater than 104% of the rated power
input. If an over power condition occurs the
display will show OCP.

11
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Over power The PEL-5000G series Electronic Load monitors
protection (OPP) the 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 wil | show OPP.

Over temperatureThe load internal temperature at the heat sink is

protection monitored. If the temperature reaches
approximately 90°C + 5°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-5000G series load module will tolerate a
reverse current up to the maximum curre nt rating
of the | oad -Onsoydnblod. wilihd
on the voltage and current displays.

A Damage will occur if the reverse cumeis higher than

Note the |l oad modul eEs maxi m
current is noticed turn éf and disconnect the dc
power source and turn the load off. The connections
between the DC Source and the Load Module can n
be correctly made.

12
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A ) If a reverse polarity situation occurs the load will sinl

Caution power even ifie LOAD button is OFF. No current wi
be displayed on the PEROOOG series load module.
Current up to the |l oadE
be tolerated in reverse polarity. However there is no
OVP OCP and OPP protection. It is strongly
recommended thathe load lines be fused if it is likel
that the load could be subject to reverse polarity.
These fuses should be fast acting and rated at the
maximum current of thdoad module +5%.

13
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Accessories

Standard Accessories Description PCs

PEL-5000Gseries operation It can be downloaded fronGW

manual Instekwebsite.

SLS10B RED; PLUG CONN 20/Please refer to Fig2 on pagel5. 1

RED T This terminal (SLS10B) is for
Vsense.

SLS10BBLK PLUG CONN 20A Please refer to Fig2 on pagel5. 1

BLKT This terminal (SLS10B) is for
Vsense.

PTV112 PIN TRML Please refer to Fig. 1 on pads. 4

HD-DSUB 15pin MALE to MALE 1

150cm

RND SCREW4x0.7+S+P Fig.3 4

L=20mm

Hexagon headvi8*1.25 L=25mmFig.3 2

NI

K-NUT M4X0.7 NI Fig.3 4

NUT M8X1.25 NI Fig.3

WASHER INSIDE DI&.5 Fig.3

OUTSIDE

SPRING WASHER INSIDEB  Fig.3 2

PEL-5004G,PE{5005G,PEL PEL-028 1

5006G handles

Rack Mount Kit FOPEL- PEL-031 1

5004G,PEI5005G,PEIS006G

Optional Accessories Description PCs

GPIB+RS232 interface PEL-030 1

RS232 interface PEL-023 1

14
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9923 Current Waveform PEL-032 1
Generator+RS232 Interface

GPIB interface PEL-022 1
USB interface + USHriver (The PEL-025 1

driver can be downloaded from
GW Instek website)

LAN interface + LANdriver (The PEL-024 1
driver can be downloaded from
GW Instek webge)

GPIB cable GTL:-250 GPIB Cablelm 1
GPIB cable GTL-248 GPIB Cabl&m 1
USB cable GTL-246 USB Cablel.2m 1
Fig. 1 Fig. 2
19:020 15.540.3
{11 ${9 D
g &
g | S5.7%1 5
g b “ S | 1e7i08 36103 d
| ai ﬂ‘é" 19505 7?
i | e EE -—-—-+--[r-

RND SCREW M4x0.7+S+P L=20mm

/ K=NUT M4X0.7 NI

Hexagon head M8*1.25 L=25mm NI

SPRING WASHER INSIDEG8

WASHER INSIDE DIA-8.5 DUTSIDE
NUT M8X1.25 NI

15
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Operating Mode Description

CC Mode
Backgound With the operating mode of Constant Current, the
PEL-5000G serieselectronic load will sink a current
in accordance with the programmed value
regardless of the input voltag e
cc
A
Current Setting
Load
Current
> \/
Input Voltage
CR mode
Backgrouml At Constant Resistance mode, the PEL5000G

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

16
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CV mode
Background At Constant Voltage mode, the PEL-5000G series
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-5000G series
Electronic Load will attempt to sin k load power
(load voltage * load current) in accordance with
the programmed power.
|
Power
Load Setting
Current
Input Voltage
Slew Rate
Background Sew rate is defined as the change in current or

voltage over time. A programmable slew rate

17
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Rise Time Transitiol

Limitation

18

allows for a controlled transition from one load
setting to another. It can be used to minimize
induced v oltage drops on inductive power wiring,
or to control induced transients on a test device
(such as would occur during power supply
transient responsetesting).

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 in put 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, as shown
in the picture below.

Slew Rate —p»
5% !
4] 1
= l
= E \
NS H
2z !
5o |
Q = 1
343 !
> |
|
-
L
]
1
+—— -

: :Expected timel | Time

1 | : mS
1 A

| Actual time

! ]
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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 change, The 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-5006G-150-600
150v/ 600A/ 6000/ (CCH - CCL >600A x 30%)

Use the following formula to calculate the
minimum transition time for a given slew rate min
transition time =

180A/slew rate (in amps/second).

7.5uS x 0.8(10%~90%) = 6uS = 18024

Use the following formula to calculate the
maximum transition time for a given slew rate max
transition time = 600A/slew rate (in amps/
second).

25uS x 0.8(10%~90%) 20uS =600A/24

Example CCH=168A, CCL=0A, Slew Rate =24A/uS , the
expected time is 168/24 = 7uS x 0.8(10%~90%) =
5.6uS

However, the actual measured conversion time
will be around the minimum conversion time of
6uS

A When CC mode rang 1 slew rate, CCL =tting at
Note least 0.1% larger than thespecification.

19
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Dynamic Waveform Definition

Background

Dynamic Wave forrr

20

Along with static operation the PEL -5000G series
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 dynamic waveform can be programmed from

the front panel of the PEL-5000G seriesElectronic
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 current values 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.

Load current
High load
level
Low load
level
—» — —»> — v
——THIGH——>¢— 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-5000G series Electronic Load. For the
store/recall procedure and the computer
command set pleaserefer to the relevant operating
manual for the PEL-5000G series Electronic Load.
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Further dynamic waveform definitions are:

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-5000Gseries, 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 imp lementing a dynamic
waveform. Please see thearagrapht i t | e d
Pr ogr ammi nan page9p fartfudher
information.

21
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Operating Area

The PEL-5000G series electronic load can be operated for manual
and GPIB operation. The power contour of PEL -5000G series
Electronic Load is shown in figures below.

The GW INSTEK PEL-5000G series high power electronic Load can
be controlled locally at the front panel or remotely via computer
over the GPIB/RS232/USB/LAN. Constant Cur rent (CC) mode,
Constant Resistance (CR) mode, and Constant Voltage (CV) mode.
and Constant Power ( CP ) mode. The wide range dynamic load
with independent rise and fal | current slew rate and analog
programming input with arbitrary wave -form input is avail able in
Constant Current mode.

PEES004G-150-400

A
power contour 150v

4KW
Power Curve

1ov
0.7V

26.66A 400A Cyrrent

PEL5006G-150-500 A
power contour 150V [

5KW
Power Curve

1ov
0.7V

33.33A 500A Current

22
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PEL5006G150-600 A
power contour 150V
6KW
Power Curve
1ov
0.7V %
40A 600A cyrrent
PEE504G-150-400 Power Rating Power Rating
PEE5006G-150-500 100% | 100%(6KW)
PEE5006G150-600 86%(5200W)
power rating
»°C »C
0 10 20 30 40 0 10 20 30 40
4KW | 5KW 6KW only
PEL5004G-600-280 A
power contour eoov
4KW
Power Curve
14.29V
10V
6.66A 280A Cyrrent
PEE5006G600-350 A
power contour 600V =7
5KW
Power Curve
14.29V
10V

8.33A 350A Current

23
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PEE5006G600-420 A
power contour 600V I
6KW
Power Curve
14.29V
10v >
10A 420A current
PEE5004G600-280 Porer Reting Poner Rating
PEL5006G600-350 1% soonsiny |
PEE5006G600-420 8200
powerrating
»C »°C
0 10 20 3N 4L 0 10 20 3D 4
RN BSkwW Gkwonly
PEES004G1200-160
power contour 1200\,‘ o
1000V KW
Power Curve
25V
15V
2A 4A 160A ot
PEE5006G1200-200 ;
power contour 1200V p
1000V KW
Power Curve
25V
15V
2.5A5A 200A

Current

24
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PEE5006G1200-240
power contour

PEES5004G-1200-160
PEE5006G-1200-200
PEE5006G1200-240
power rating

A
1200V [

1000V

6KW

Power Curve

25V

15v

3A 6A

Power Rating

A
100%

0 10

Power Rating

>C
20 30 40

AKW | SKW

1009%|

60%

>

1000 1200
Voltage

240A Current

Power Rating

100%(6KW)

86%(5200W)

0 10 20 30
B6KW only

40

»C

25
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Appearance

Front Panel

GWINSTEK PEL-S008G-12(10-240 &

- S Q==
" 0000y -y 11 )

0000. 000 ] ]:=]
= J3|=

= 8@ |

2| |EE -
= -

(=] =]

G[B[E .
oS

ENEEE

Gl =

Power switch

LCD MultiHunction display
Function keys

Auto sequence keys
Memory keys

Test function keys
Number keypad

0 N oo o~ WN P

Knob setting
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LCD Display

1 Model number
and sink ranges

The model number along with maximum
voltage, current and power values are detailed
in this position at the top of the load front
panel.

2 Left 5 digit LCD
display

Normal mode

ANOIG

The 5 digit LCD display is a multi -function
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
mode, it display s setting status.

The left 5 digit display displays the voltage
present at t he dalsoThevalse
displayed will include the automatic voltage
compensation if the sense. Terminals are also
connected to the device under test (DUT).

fVsense is set to EAUT
are connected to the DUThe losses need to be
approx1.75V (PEL-5004G150400, PEI5005G
150500, PEE5006G150600), the DUT the losses
need to be approxV (PEL-5004G600-280, PEL
5005G600-:350, PEE5006G600420), the DUT the
losses need to be approk4V (PEL-5004G1200
160, PEE5005G1206200G, PE5006G1200
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240G) before the Display Compensates the
Voltage loss.

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

Test mode

If the SHORT, OPP or OCP 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
o0Shortoé.

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 vol tage.

3

SEQ. indicator

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

REM LCD
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.

LAN mode Lit

Itis LAN interface inside.

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

28



GUWINSTEK GETTING STARTED

resistance (CR) orConstant voltage (CV) mode
pressing the DYN button will have no effect

7 RangLED The PEL-5000G 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 rangesis
automatic depending on the setting value
entered.

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

becoming lit.
AN That it is only possile 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 theLED 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 iglso true in that the High leel
cannot be set below the low level.

29



GUYINSTEK PEL-5000G Series User Manual

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 setimits then
the NG indicator will illuminate.

10 GPIB mode If PEL-5000G series is controlled by GPIB
indicator through PC, the GPIB will be lit.

11 RS232 mode If PEL-5000G series is controlled by RS232
indicator through PC, the RS232 will be lit.

12 USBmode If PEL-5000G series is controlled byUSB
indicator through PC, the USBwill be lit.

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.

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 the right display

provides setting in
1 If CP mode is selected the right display
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:

1 SetCV + Current Limit or CV + Power Limit
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upper limit voltage, the middle of the
display show 0+C.V4, right display set
value, the unitis V.

1 V_Hi (left limit vo ltage) displays the set

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

1 |_Hi (left limit current) displays the set value
in amps O0AO6

1 |I_Lo (right limit current) displays the set
value in.amps O0A6

1 W_Hi (left limit power) displays the set
value in .watts 0WO

1 W_Lo (right limit power) displays the set
value in .watts 0WO

1 NG displays whether the NG flag is set to
O0ONG6 or O0OFFO.

DYN Setting Each press of the DYN setting button changes
the text on the middle LCD. The sequenceand

the corresponding setting value shown on the
bottom display are as follows:

1 T-Hi (time high) displays the set value in
milliseconds 0mso.

1 T-Lo (time low) displays the set value in
milliseconds 0mso.

1 Rise (current rise time/slew rate) displays
the setvalue in 0A/us 6.

1 Fall (current fall time/slew rate) displays the
set value in 0A/us 0.

SUR.I displays the set value in 0A 6.
NOR.I displays the set value in 0AG.
S.TIME displays the set value in 0mso.
S.STEP displays the set value 15.

= =4 =2 =-A
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CONFIG

SHORT test

Each press ofthe CONFIG button changes the
middle LCD Text.

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

1 SENSE can be set t@dAUTO é or 0ON 6

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

1 LDoff (load OFF vol tage) displays the set
value in volts oVé

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

AVG

TURBO

EXTIN

CV_bw

This allows the parameters of the short test
to be set up. Each press of the HORT 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

=A =4 =4 =4 =4

set valwue in volts 0\
1 V-Lo (voltage low threshold) displays the set
value in volts 0V6

When the test is started theright display will
show RUN. When the test hasfinished the
right display will show END.
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OPP test This allows the parameters of the over power
protection test to bee 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 Won watts 0

1 PSTOP (power stop point) right display

provi des settiWdg i n wa
1 VTH (voltage threshold) 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
middle display will show PASS and 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)

1 ISTAR (current start point) right display
provides setting in amps 0A0

1 ISTEP (current steps) right display provides
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Normal mode

Settingmode

setting in amps 0A 6

1 ISTOP (current stop point) right disp lay
provides setting in amps 0A6

1 VTH (voltage threshold) right display
provides setting in volts 0V6

When the test is started the right display will
show the current value being taken by the
load. If the Device under Test is able to supply
the load accading to the values set then the
middle display will show PASS and the Right
display will show the maximum current taken
during the OCP 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.

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

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

34

LCD display

Normal mode

The middle 5 digit displays also changes
function depending if the user is in normal
mode or has entered a setting menu

Status display:

When enter system setting or auto sequence
mode, it display s setting status.

In normal mode the middle LCD display
functions as a 5 digit ammeter. The 5 digit
DAM shows the load current flowing into the
DC load when the Load is ON.



GUWINSTEK GETTING STARTED

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 buton
moves the display to the next available
function.

The sequence of each setting menu is detailed
below

1 CONFIG:
Sequence iISOSENSES A 6LDon A oLDoff 6
A OPOLAROGA 6AVG6A 6TURBOOG
A GEXTINGA 6CV_bWo
1 LIMIT:
Sequence iSODAddCV 0 A oV_Hi6A 6V_Loo
A 6l_Hi6A ol Lo6A 6W_Hi6A 6W_Lod
A ONGO
1 DYN setting:
Sequence iOT-Hi6 A 0T-Lo6 A ORISES A
OFALLGA OSUR.I0A ONOR. 16 A
0S.TIMEG A 6S.STER
1 SHORT:
Sequence iSOPRES® A OTIMEGA oV_Hio
A OV_Loo
1 OPP:
Sequence iSOPSTAROA OPSTER A
OPSTORYA 0Vtho
1 OCP:
Sequence iDISTARG A OISTERS A OISTOP"
oVtho
When the test is started the right display will
show the current value being taken by the
load. If the Device under Test is able to supply
the load according to the values set then the
middle display wi |l show PASS and the Right
display will show the maximum current taken
during the OCP test. If during the test, OTP is
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displayed the over temperature protection has
been Engaged. Similarly if OPP is shown on
the display the over power protection has been
activated.

15 Mode and CC, There are four operating modes. These can be
CR, CV, CP selected in turn by pr
indicators on the PEL-5000G serieslectronic load

module. The sequence is:

1 (CC) Constant Current

1 (CR) Constant Resistance
1 (CV) Constant Voltage

1 (CP) Constant Power

1 The appropriate LCD will illuminate
according to the operating mode is selected.
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Function keys description

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

FUNCTION

= =
= 8 B8
oo [ o )
= B

Mode andCC, There are four operating modes. These
CR, CP,CV can be selected in turn by pressing the
Indicators 0 MODEO key e000Gstries P I

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.

The input to the PEL-5000G series
electronic load can be switched ON/OFF
byusing the OLOADG6 b
of the ON/OFF state is pr ovided by
illumination of the button.

LOAD button lit = LOAD ON (load sinks

Load key and
LED indicator
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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 ,
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 theDYN 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 th e CONFIG
menu.

ANote The LDoff level cannot be set higher thahe LDonlevel.

Preset keyand If the Presetkey is pressed the button will

LED indicator become lit indicating that the P resetmode
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:

1 The High and Low levels of load
current can be preset at right 5 digit
LCD. the 0A06 LED will be lit indicating
the setting value is amps.

1 Constant Resistance (CR) mode:
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DYN key and
LED
indicators

DYN

STA

1 The High and Low levels of load
resistance can be preset on the righ5
digit LCD. The O0NOG
indicating the setting value is ohms.

1 Constant Voltage (CV) mode:

1 The High and Low levels of load
voltage can be preset on the right 5 digit
LCD. The O0V" LED wi
the setting value is volts.

1 Constant Power (CP) mode:

1 The High and Low levels of load power
can be preset on the right 5 digit LCD.
The 0W6 LED will be lit indicating the
setting value is watts.

1 Dynamic mode (CC or CP modesonly):

1 Each press of the DYN button cycles
through the d ynamic 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 omsd6 |
settings are programmed in
milliseconds.

In the Dynamic mode, the LCD display

is in the ON state. Press it
again to switch to the Static mode. At this
time, the LCD display is in the
ON state, and the PEL-5000G sefies
electronic load is automatically adjusted
to the static mode.
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AN 1. In the Static mode, the Low level gear changes with
ote the High level gear.

2. The Rise/ Fall gear also changes with the high level

gear.
3. Only Low/High level changes are provided in CP
mode.
Range key ant This button can only be operated in CC
LED L[] mode and is used to control the range
indicators switch. If it is Range Auto, the LCD
display is ON, it will
automatically switch between range 1 or
range 2 according to the value set by the
user; otherwise, if it is Range 2, the LCD
display FYXNE= [ is ON.
ANote It is only possible to force RANGE Il in CC mode.
Level keyand The function of the L evel key is to switch
LED =z the High/ Low level of CC, CR, CV, CP in
indicators the Static mode, or switch the setting of

High/ Low when Preset ON, when the
LEVEL key is switched to the High level,
the LCD display is ON; otherwise, the
LCD display is ON.

Limit key The Limit button allows the user to set left
Uil 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 limits.

Each press of the Limit key enables a
different value to be entered. On first
press of the Limit key, the button will
illuminate and +C.V 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 .
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The setting sequence is shown below:

1 AddCV (CV + Current Limit or CV +
Power Limit )

V_Hi (DVM upper limit)

V_Lo (DVM lower limit)

I_Hi (DAM upper limit)

|_Lo (DAM lower limit)

W_Hi (DWM upper limit)
W_Lo (DWM lower limit)

NG OFF/ ON (No Good Flag)
1 LIMIT setting function OFF

The engineering unit
depending on the threshold LIMIT being
set.

= =4 =4 -4 -8 -—a -a

[STATIC

60000

[STATIC -

1Cannn
rauuuy

[STATIC e [STATIC =

nnnn
60000 +

ANnw
uug

STATICha

arnr a
[
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1 Setting CV + Current Limit or CV +
Power Limit upper limit voltage,
middle 5 digit LCD display 6AddCV 6,
right 5 digit LCD display the unit is
0V ,The AddCV set range from 0.00V
to 150.000V step 0.0025V by rotating the
setting knob.

STATICh -

cCrammn
Juuidy

1 Setting upper limit voltage VH , middle
5 digit LCD display 0V-Hi g, right 5
digit LCD display the unitis 0V0, the V-
Hi set range from 0.00V to 150.000V
step 0.0025V by rotating the setting
knob.

[STATIC I &

mrn

(N Dv

1 Setting lower limit voltage VL, middle 5
digit LCD display 0V-Lo6, right 5 digit
LCD display the unitis 0V0, the V-Lo
set range from 0.00V to 150.000V step
0.0025V by rotating the setting knob.

JSTATIC = [STATICh -
ninlnl
JILICv

amnmnn
LUy

1 Setting Upper limit current IH, middle
5 digit LCD display 0l-Hi 6, right 5 digit
LCD display the unitis 0A 6 the I-Hi set
range from 0.00A to 600.00A step9.6mA
by rotating the setting knob.
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1 Setting lower limit current IL , middle 5
digit LCD display ol-Lo 0, right 5 digit
LCD display the unitis 0AG, the I-Lo set
range from 0.000A to 600.00A step
9.6mA by rotating the setting knob.

[STATICH 8 [STATIC -

[0r a

I mininin]
uuu ouuuyu

1 Setting upper limit power WH, middle
5 digit LCD display OoW-Hi o right 5
digit LCD display the unitis 0W¢, the
W-Hi set range from OW to 6000W step
96mW by rotating the setting knob.

[STATICH

Mnw

[WiN]

1 Setting lower limit power WL, middle 5
digit LCD display OW-Lo6 right 5 digit
LCD display the unitis 0Wo, the W-Lo
set rangefrom OW to 6000W step 96mwW
by rotating the setting knob.

STATIC k [STATC I

als -
u" o GOOOOv

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

nnon NI
LI L v

NG OFF

1 CC mode, pressLimit key to set the V-
Hi and V -Lo voltage upper and lower

limits of the GO / NG.
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Current
A
Load g
Current -
NG NG
P \/oltage

Low High

CC Dynamic mode, pressLimit key to set
|| the Level Hi and Level Low voltage upper
and lower limits of the GO/ NG.

Current
A

Level
High
Level

Low I NG NG

» \oltage

Low High

CR mode, pressLimit key to set the V-Hi
Limit and V-Lo voltage upper and lower limits

of the GO/ NG.

High

Load input
voltage

Resistance
Low

NG

v

Load Current

CV mode, pressLimit key to set the I-Hi
and I-Lo Current upper and | ower limits

of the GO/ NG.
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NG
High
Load 9
Current

Low
NG | Load Input Voltage

$ \oltage

CP mode, pressLimit key to set the W -Hi
and W-Lo power upper and lower limits

of the GO / NG.

Current

>
14

The DYN button al lows 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 th e

waveform is HIGH and the TIME LOW

can is set via the DYN menu.

DYN setting
key

Each press of the DYN key enables a
section of the DYNAMIC waveform 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 valu e
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)
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1 T_Lo (time the waveform is low)

1 RISE (rise time)

1 FALL (fall time)

1 SUR. I

1 NOR. |

1 S.TIME

1 S.STEP

1 DYN setting function OFF

1 The time that the waveform is high

includes the rise .t

The time that the waveform is low
includes the fall .ti

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

STAT G

goa »
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1 Press DYN Setting key, LED will ON
and setting level high period, middle 5
digit LCD display will show 6T-Hi 6,
right 5 digit LCD display will show
setting value, t hidi
set range from 0.010 ms to 9999 mstep
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~9.999ms
Range 2:10.00ms~99.99ms
Range 3:100.0ms~999.9ms

== =a =a

Range 4:1000ms~9999ms

ey Cg noon R
Lt

o /_H. 9999 =

1 Setting level Low period, middle 5 digit
LCD display will show 0T-Lo6, right 5
digit LCD display will show setting
val ue, the wuniloset s
range from 0.010 ms to 9999 ms step
0.001ms by rotating the setting knob.

SR = o000 Iz
LI LV

oo I_lo 9999 =

1 Setting rise time, middle 5 digit LCD
display will show ORISED, right 5 digit
LCD display will show setting value,
the unit theRISE thnlebes 0 ,
range from 0.3840A/ T g0 24.0004/ 7 s
step 0096A/ T <y rotating the setting
knob.

03840

uJo |
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1 Setting fall time, middle 5 digit LCD
display will show OFALL 6, right 5 digit
LCD display will show setting value,
the unit theFAlLh thriebet 6 ,
range from 0.3840A/ 1T s 4.000A /21 s
step0096A/ T s by r osettend i
knob.

ISTATIC o 0 ISTATIC o

mna M JLmnmnn
[ | El| t'f L s ; [ gy 0 I T

1 Setting surge current, middle 5 digit
LCD display will show 0SUR. I4, right 5
digit LCD display will show setting
val ue, t h e thasargetcurrens
set range from 0.00A to 900.00A step
14.4mA by rotating the setting knob.

[STATIC R ccl ” r,—} ' ﬂ {5 TATIC -
U

aca S5UfR I 50000

1 Setting NOR current, middle 5 digit
LCD display will show ONOR. 14, right
5 digit LCD display will show setting
val ue, t hethaNORturréns
set range from 0.00A to 450.00A step
14.4mA by rotating the setting knob.

Iv

Ann T C
Ll NOR I 4S000 »

g C=pp—— =R
LI

1 Setting S.TIME, middle 5 digit LCD
display will show 0S.TIMEGQ, right 5
digit LCD display will show setting
value,t he wuni ttheiSTIMB sBt (
range from 10 to 2000ms step 10ms by
rotating the setting knob.

[STATICIE "

Aann
[N EY

TTMLC
U
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1 Setting S.STEPmiddle 5 digit LCD
display will show 0S.STEB, right 5
digit LCD display will show setting
value, the S.STEP set range from 1to 5
step 1 by rotating the setting knob,
Press the $art button to start the test.

An =
(] [l,l_ v

5STEP

1 After the above settings are completed,
press the START/STOP key to
start/end the test. If it is not in the DYN
setting functio n, press the DYN setting
again to enter the setting function, and
then press the START/STOP key to
start the test and end the test.

Set the number of SURGE as shown in
the figure.
Setting fig |

h 4
explanation | Suee!
Surge Mode

dais

Normal |

Time

»Time

The CONF key allows the sense function
to engage automatically or switched ON.
The CONF 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
CONF 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 SENSE will be displayed on the

CONFkey
CONF
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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
1

= =4 =4 =4 -4 -a

annn
ooy

5ENSE

SENSE (AUTO or ON)

LDon
(Voltage at which LOAD turns ON)

LDoff
(Voltage at which LOAD turns OFF)

POLAR (change polarity symbol)
AVG

TURBO

EXTIN

CV_bw

Exit CONFIG options

5141,

AL

DBD‘[ v [STATIC

arnnn MArw
LA oo

ANote

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

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

1 Setvsense and load input switching
methods, the middle of the 5 digit LCD
display will show O0SENSE, right 5
digit LCD display will show 0AUTOO6
or 0OON6.

noon =R

Y
S5ENSE 0N

1 Set Load ON voltage, the middle of the
5 digit LCD display will show oLDong,
right 5 digit LCD display will show
setting value, the units is V, the Load
ON voltage set range from 0.25V to
62.5V. If the load is greater than the
input voltage Load ON voltage setting,
the electronic load current begin t o load

.-
Lon

!
L

ANOte

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

52

1 Sd Load OFF voltage, the middle of the
5 digit LCD display will show 0LDoFFo,
right the 5 digit LCD display w ill show
settings value, the units is V, The Load
OFFvoltage set range from 0.0Vto
62.250V. If the load input voltage is less
than Load OFF setting voltage, the
electronic load to load off.

[STATIC p-

aooo

1
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1 Set Load polarity, the middle of the 5
digit LCD display will show 0POLARGY,
right the 5 digit LCD display will show
0+LOAD 6 or 0-LOAD 6, use thesetting
knob to seto+ LOAD 6 or 0-LOAD 6.

1 Set AVG, the middle of the 5 digit LCD
display will show OAVG 6, the right 5
digit sLCD display 016, the AVG setting
range from 1 to 64 steps 1 by rotating
the setting knob.

L5 TATIC -

Ll

o

1 Setting TURBO middle of the 5 digit
LCD display wi Il show oT U R B Qhe,
right the 5 digit LCD display OOFFo or
00N, the TURBO setting by rotating
the setting knob to ON or OFF.

S TATIC - 0 [STATC I

OFF

1 Setting EXTIN middle of the 5 digit
LCD display will show OEXTin6, right
the 5 digit LCD display 0OFF6 or 6ON 6,
the EXTIN setting by rotating the
setting knob to EXTIN ON or EXTIN
OFF.

(S TATIC p =

OFF
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1 Setting CV_bW middle of the 5 digit
LCD display will show oCV _ b Wight
the 5 digit LCD display 016, the CV_bW
setting range from 1 to 4, 4 is the fastest,
steps 1 by rotating the setting knob, the
initial value is 1.

[STATIC I
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Test keys description

BMS |

Batt

Short
oPP ‘

oceP ‘

Shortkey

Short

1

1

Set Short mode

The Setting key allows the parameters
of a SHORT circuit test to be entered.
The SHORT test will attempt to sink

high current up to the PEL -5000G series
load maximum current in order to
check the power sol
behavior. 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
OSHORT PRESS START
across the 3 displays.

Each press of the &ort key moves the
menu on one step. The left andmiddle
LCD show the currently selected test
parameter astext. 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)
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1 SHORT Time (CONTI = Continuous or
100ms to 1Q000ms possible)

1 SHORT V_Hi
(High voltage threshold setting)

1 SHORT V_Lo
(Low voltage threshold setting

1 Exit SHORT test setup

g

1 Set the short test time,the LCD display
show 0SHORT® on left 5 digits LCD
display, shows 0TIME 6 on middle 5
digits LCD di splay, right 5 digit LCD
display 6CONTI 6, the unit is msO.

T S 111Gl
SHORT

TTMLE l_ﬁtr\l"r

Foric L
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1 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 6 ,
and shows 0CONTI 6 on right 5 digits
LCD display, the setting range is
OCONTI 6 means conti
10000mS step 100m®By clockwise
rotate the setting knob. The short test
will be no time limitation when setting
to CONTI wuntartiStopdprlee
to stop the short test.
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FIENIS =R E] = SR
o SHORT e

ao = TIME 10000 =

a 1 V-Hi: Short test voltage check upper
limitation setting, the LCD display
shows 0SHORTG on left 5 digit LCD
display, middle 5 digit LCD display 6V-
Hi 6, right 5 digit LCD display setting
value, the unit is 0V6. The V-Hi setting
range from 0.00V to 150000V and each
stepis 0.0025V by rotating the setting
knob.

£l ,'__']HD,'? IT [STAT Gl

L’_H‘I Il L__ll,:l'l'__l'l,__lll':l'v

1 V-Lo : Short test voltage check lower
limitation setting, the LCD display
shows 0SHORTO on left 5 digit LCD
display, middle 5 digit LCD display oV-
Loo, right 5 digit LCD display setting
value, the unit is 0V4. The V-Hi setting
range from 0.00V to 150.000Vand each
step 0.0025V by rotating the setting
knob.

I

annn
L A

Once the test paiameters have been
entered, the test is started by pressingthe
Start/S top button while the SHORT
PRESS START text is displayed. During
the test the bottom LCD will show run
and the actual short current will be
displayed on the right upper LCD.

AN . 1 The message PASS END will be displayed if the
ote measured voltagdevels staywithin the V_Hiand V_Lao
threshold levels during the test

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

1 If continuous short time isselected the test is ended
by pressing the grt/Stop button.

OoCP The OCP key allows the parameters of an
parameters OCP | 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 (DUT) p
behavior. A voltage threshold level can be
set. If the voltage measured during the
test is lower than the setthreshold voltage
then the test will fail and the display will
signal OCP ERROR. Similarly acurrent
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
button to il l uminat ¢
PRES STARTGS6 will be
displays.

Each press of the OCP button moves the
OCP menu on one step. Theleft 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 OCP VTH OCP PRESS START (pressin¢
the red start/stop key starts test)

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

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

TOCP | STOP (the OCIH

current threshold

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

1 ISTAR: Set the start current point, the

LCD display shows 60OCP6 on left 5
digit LCD display, middle 5 digit LCD
display OISTARG, right 5 digit LCD
display setting value, the unitis 0AG.
The setting range is 0.00A to the full
scale of the CC mode specification. The
setting is by rotating the setting knob ,
resolution: 9.6mA.

STATCh 8 Jr—l' ‘,— [ (ST IC i

000 ISTAR 60000 ¢

ISTEP:Set the increment step current
point, the LCD display shows 60CP64
on left 5 digit LCD display, middle 5
digit LCD display OISTERS, right 5 digit
LCD display setting value, the unit is
0A 0. The setting range is 0.00A to the
full scale of the CC mode specification.
The setting is by rotating the setting
knob, resolution: 9.6mA.

[STATIC I

A

§inlnl
g
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1 ISTOP: Set the stop current point, the
LCD display shows 06OCP6 on left 5
digit LCD display, middle 5 digit LCD
display 0ISTOPY, right 5 digit LCD
display setting value, the unitis 0AG,
the setting range is 0.0A to the full
scale of the CC mode specification. The
setting is by rotating the setting knob,
resolution: 9.6mA.

[STATIC i

0oo

1 Vth: Setthe threshold voltage; the LCD
display shows 00OCP6 on left 5 Digit
LCD display, middle 5 digit LCD
display 6Vth, right 5 digit LCD display
setting value, the unitis 0V ¢, the setting
range is 0.00V to the full scale of the
voltage specification. The setting is by
rotating the setting, resolution: 0.0025V.

CCl (S TAT1C I C STATC gt
ocP ' ocP

e

:',TH annn If'll'lll,,ll

cCrmnmn
v ¥ rIJuudy

Once the test parameters have been
entered, the test is started by pressing the
red Start/S top button while the OCP
PRESS START text is displayed. During
the test, the middle LCD will show run
and the actual current being taken will be
displayed on the right LCD .

ANote

1 The message OCP ERROR will be displayed if the C
fails the test. The reasons for failure are due to one ¢
the following conditions:

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

(b) The current taken fronthe DUT reaches the OCP |
STOP setting.
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9 The message PASS will be displayed if the DUTs
voltage stays above the s#treshold. Also to PASS th
OCP test the current taken from the DUT cannajual
the | STOP setting.

1 If the DUT passes the OCP test the mexim current
taken during thetest isdisplayed on the right LCD.
Upon PASS or OCP ERROR the test will automatica
stop. The $art/Stop button can be used during the
test to immediately cease operation.

OPP
parameters
setting

OPP

OPP

The OPP allows the parameters of anover
power protection test to be entered. The
OPP test will ramp up the load power in
steps to validate the device underte s t 0
(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 power threshold (P STOP) can
be set. If the measured power reaches the
P STOP threshold the testwill be
discontinued and the OPP ERROR
message will be displayed.

Press theSetting key once will cause the

button to il |l umi nRPt ¢
PRESS STARTO6 wi l |Itheb ¢
displays.

Each press of the QPP button moves the
menu on one step. Theleft 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)
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1 OPP P STAR
(power starting point of the OPP test)

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

TOPP P STOP (the OPI
threshold power limit)

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

nrn
o

1 PSTAR:Set the start power, the LCD
display shows 00OPP6 on left 5 digit
LCD display, middle 5 digit LCD
display OPSTARG, right 5 digit LCD
display setting value, the unitis 0OW6.
The setting range is 0.00V to the full
scale of the CP mode specification. The
setting is by rotating the setting knob,
resolution: 96mw.

[Tk

60000
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1 PSTEP:Set the increment step power,
the LCD display shows 60OPP¢ on left 5
digit LCD display, middle 5 digit LCD
display OPSTER), right 5 digit LCD
display setting valu e, the unit is OW6.
The setting range is 0.00 to the full
scale of the P mode specification. The
setting is by rotating the setting knob,
resolution: 96mw.

1 PSTOP:Set the stop power, the LCD
display shows 00OPP6 on left 5 digit
LCD display, middle 5 digit LCD
display OPSTORY, right 5 digit LCD
display setting value, the unitis oW,
the setting range is 0.00V to the full
scale of the P mode specification. The
setting is by rotating the setting knob ,
resolution: 96mWw.

1 Vth: Setthe threshold v oltage; the LCD
display shows 60OPP6 on left 5 digit
LCD display, middle 5 digit LCD
display 6Vtha, right 5 digit LCD display
setting value, the unit is 0V 6, the setting
range is 0.00V to the full scale of the
voltage specification. The setting is by
rotati ng the setting knob, resolution:
0.0025V.

63



GUYINSTEK PEL-5000G Series User Manual

Once the test parameters have been
entered, the test is started by pressing the
red Sart/S top button while the O PP
PRESS START text is displayed. During
the test, the middle LCD will show run
and the actual current being taken will be
displayed on the right LCD .

ANote

9 The message ®P ERROR will be displayed if the DU
fails the test. The reasons for failure are due to one ¢
the following conditions:

(a) the voltage level of the DUT falls below the set
voltage threshold (®P Vthduring the test

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

9 The message PASS will be displayed if the DUTs
voltage stays above the s#treshold. Also to PASS th
OPP test the current taken from the DUT cannegjual
the | STOP setting.

1 If the DUT passes the ©P test the maximum current
taken during thetest isdisplayed on the right LCD.
Upon PASS or ®P ERROR the test will automatically
stop. The $art/Stop button can be used during the
test to immediately cease operation.

Start/Stop key

The Sart/S top 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 © stop
a test before PASS or FAIL is signaled.
Please refer to the preceding sections for
more information on the SHORT, OCP
and OPP tests.

Batterykey
and LED
indicator

Batt DISch is the battery discharge setting.
Batt

The s=quence of Batt DISch setting is as
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follows:

There are 5 parameters for the DISch test
function, as the parameters of CC,
VOLT.V, TIME.S, CAP.AH and CAP.WH.

Press theBatt button again to set stop
Batt discharge voltage VOLT.V(=U VP:Under
Voltage Protect), set stop discharge time
TIMES.S, set stop discharge capacity
CAP.AH, set stop discharge capacity
CAP.wH

[STATIC i

mnee
ol JL

1 Setthe battery discharge CC mode,
DISCH CC. The upper left LCD shows
0 DI S ¢hh l6wer left 5-digit display
on the left displays 0CC6, the setting
range is from 0.000A to full scale,
resolution: 9.6mA.
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1 Setthe stop discharge voltage STOP
0 VOL T. V d&digit dishlay in3he
middle displays O0VOLT.V 6, and the 5
digit display below displays the setting
value in V. The setting range of STOP
VOLT.V is from 0.00V to full scale,
resolution: 0.0025V.

1 Set the stop discharge time, set STOP
TIME.S, the lower left 5 digit display
shows O6TI ME. Sddigitt h e
display shows the setting value, the
setting range of STOP TIME.S is from
OFF to 9999%nd eachstepis 1Shy
rotating the setting knob.

1 Set stop CAPAH, set STOPCAP.AH,
the lower left middle 5-digit display
shows AHKO®A,P lawbre-digit
display shows the setting value, the
setting range of STOP CAP.AH is from
OFF to 19999.%and eachstepis 0.1AH
by rotating the setting knob.

1 Set stop CAPWH, set STOPCAPWH,
the lower left middle 5-digit display
shows WEA® P .ldwhre-digit
display shows the setting value, the
setting range of STOP CAPWH is from
OFF to 19999.%nd eachstepis 0.1WH
by rotating the setting knob.
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The sequence of Batt DISch CP setting is a
follows:

There are 5 parametes for the DISch test
function, as the parameters of CP,
VOLT.V, TIME.S, CAP.AH and CAP.WH.

Batt

Press theBatt button again to set stop
discharge voltage VOLT.V(=UVP: Under
Voltage Protect), set stop discharge time
TIMES.S, setstop discharge capacity
CAP.AH, set stop discharge capacity
CAP.wH

STATIC i1
neec
LIF I
[STATIC -
nrnw

[

OFF

1 Setthe battery discharge CP mode,
DISCH CP. The upper left LCD show
0 DI S c hléwer lgft to-eligit display
on the left displays 0CP4, the setting
range is from 0.000 to full scale,
resolution: 9.6mW.
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1 Setthe stop discharge voltage STOP
0 VOL T. V d&digit display in5the
middle displays O0VOLT.V 6, and the 5
digit display below displays the setting
value in V. The setting range of STOP
VOLT.V is from 0.00V to full scale,
resolution: 0.0025V.

1 Set the stop discharge time, set STOP
TIME.S, the lower left 5 digit dis play
shows O6TI ME. Sddigitt h e
display shows the setting value, the
setting range of STOP TIME.S is from
OFF to 9999%nd eachstepis 1Shy
rotating the setting knob.

1 Set stop CAPAH, set STOPCAP.AH,
the lower left middle 5-digit display
shows OABIAR . lawhre-digit
display shows the setting value, the
setting range of STOP CAPAH is from
OFF to 19999.%and eachstepis 0.1AH
by rotating the setting knob.

1 Set stop CAPWH, set STOPCAPWH,
the lower left middle 5-digit display
shows O GMHR., ldwhres-digit
display shows the setting value, the
setting range of STOP CAPWH is from
OFF to 19999.%nd eachstepis 0.1WH
by rotating the setting knob.
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aoaoo
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J33.7

BMSSHORT
test

BMS SHORT test setting parameters, the
Short | setting Sequence is fown below:

1 SHORT PRESS START
1 SHORT TIME
1 SHORT ITH

S TATIC

1M a
s

To test the protection status of BMS P+, R terminal
short circuit, PEL-5000Gseries will measure the peak
current, protection time, short circuit test sequence as
shown in the figure below, setti ng method: Press the
Short key to set the Short time (0.010~10.000ms,
default 10ms), Ith (0.01~300A), then return to the
OSHORT PRESS STAR® screen, press the Start key
to start the test, Load will automatically load the
maximum specification current ( PEL-5006G 150-600
= 600A), the DISPLAY will display 0SHORT TEST10
during the test, and the LCD will display When the
test is over. Peak current (Peak current), and display
protection time (Protect time).

BMS
BAT+ P+

PS —

Load

BAT- P-
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PEAK
CURRENT

ITH

: : Time
~4— PROTECT TIME -9

1 Setting the BMS Short Time, the upper 5
digit monitor displ
middle 5 digit monitor display the
OTI MEOG, and |displayr 1
setting value, the unit is Gmsé. The
range is 0.05ms to the 10.000msstep
0.01ms by rotating the setting knob.

[STATIC - I 1

C

M
I

A
g

1 Setting the BMS Short ITH current, the
upper 5 digit monitor display the
0 S HORT 6middle % digit monitor
di splay the 01 THO,
di splay setting val
The range is 028A to the 300.0(A, step
0.01A by rotating the setting knob.

All models of

Model SHORT ITH
SHORT ITH PEL-5004G150-400 200A
PEL-5006G-150-500 250A
PEL-5006G-150-600 300A
PEL-5004G600-280 140A
PEL-5005G600-350 175A
PEL-5006G600-420 210A
PEL-5004G1200-160 80A
PEL-5006G-1200-200 100A
PEL-5006G 1200240 120A
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BMS OCP &st 1 BMS OCPtest setting parameters, the
Short Setting Sequence is shown belov:

OCP PRESS START
OCP ISTAR

OCP TSTEP

OCP ISTEP

OCP ISTOP

OCP ITH

= = =4 a4 -4 -a

ST AT

M oa
u g

To test the protection state of overcharge or over
discharge of BMS, PEL-5000Gseries will measure the
current of overcharge or over discharge, protection
time, OCCP/OCDP (Over Current Charge/
Discharge Protection) are all tested by OCP, and the
difference is in POWER & LOAD Different from the
BMS connection method, the setting method: Press
the OCP key to set Istart, Tstep, Istep, Istop, Ith
(0.01A~ <Istart), press the Start key to start the test
Load Load from Istart and set the time out (Tstep) , if
the protection does not occur within this time,
increase the current Istep (if Istep is set to 0, it will
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end directly), until the protection occurs or Istop is
reached, the DISPLAY displays 6OCP TEST0 during
the test, and the second line of the LCD when the test
ends Displays the OCP current, and the third row
displays the protection time. When the test method is
a PULSE, you only need to set Istartand Tstep, and
then press the Start key to start the test (Istep is
preset to 0)

N
Istart - -

ITH

n - > Time
| ~a— PROTECT TIME =9 |
54— OCP Tstep —>:
I
N
+Istep
Istart -}~
ITH -
- . ~———> Time
' . 4_]‘\(“[\(L H\’H_’\ H
| ®—OCP Tstep — | — OCP Tsicp —Pri—  OCP Tsiep — P
BMS
+ BAT+ P+
AN\
i +
Load - _PS
BAT- P-
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BMS

PS —

La|

BAT+ P+

Load

BAT- P-

1 Setting the BMS OCP ISTAR current,

the upper 5 digit monitor display the

0 O C P 6 ,middlen5edigit monitor

di splay the 01 STAR«
monitor display setting value, the unit

is 0A 6. The range is 0.96Ato the
600.00A,step 9.6mA by rotating the
setting knob.

[STATIC p- LC ISTATIC o

096 * ? 60000 ¢

Setting the BMS OCP TSTEP, the upper
5 digit monitor di ¢
middle 5 digit monitor display the
OTSTEPO, and | ower
setting value, the unit is 6msé. The
range is 0.05ms to the 1000msstep
0.01ms by rotating the setting knob.

JSTATIC

AC m

mnc
Lo

Setting the BMS OCP ISTEP current, the

upper 5 digit monitor display the

0 O C P 6 ,middlen5adigit monitor

di splay the 0l STEP«
display setting value, the unitis 0AG.
The range is 0.00A to the 600.00Astep
9.6mA by rotating the setting knob.

[STAT1C - 0 [STATIC

0oo * 5TEP 60000 *
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1 Setting the BMS OCP ISTOP current,
the upper 5 digit monitor displ ay the
0 O C P 6 ,midtllen5edigit monitor
di splay the 01 STOP«
display setting v alue, the unit is 0A 6.
The range is 0.96A to the 600.00Astep
9.6mA by rotating the setting knob.

=R ]

M0c a L o - ,l_'ll—l A

uao o

1 Setting the BMS OCP ITH current, the
upper 5 digi t monitor display the
00OCPO6, the Middl e !
di splay the 01 THO,
Display setting value, the unit is 0AG.
The range is 0.29A to the 300.00Astep
9.6mA by rotating the setting knob.
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Systemand Memorykeys description

=@ e

System key

Press SYSTEM to set the argumentGPIB
address,RS232BAUD - RATE, WAKE UP
buzzer Alarm power ON/OFF and
Master/Slave parallel control.

]
bHUG

Local key
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Recall and Recall and Store keys are used for Load
Store keys =Lzl state setting.

Set GPIB
address

First press §stem key, the LCD display
shows GPIB on left 5 digit LCD display,
middle 5 digit LCD display Addr, right 5
digit LCD display setting GPIB address of
the representative, pressup, down buttons
to adjust the GPIB address 1~30, and then
press ENTER, PEL:5000Gseries GPIB
address value is saved,press System key
four times to leave the GPIB address
configuration state.

GPIb

Hddr

Set RS232 Press the Systerkey twice, the LCD
BAUD RATE display shows RS232 on left 5 digit LCD
display, middle 5 digit LCD display baud,

right 5 digit LCD display setting BAUD -

X2 RATE, pressup, down buttons to adjust
the value of BAUD RATE, then press
ENTER, PEL-5000G series is saved setting
BAUD RATE, press System key three times
to leave the BAUD-RATE setting state.
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RS23e

L
orua

WAKEUP This function is designed for auto setting
function the load status and load level in turning o n
the PEL-5000G series every time. Press the
Systemkey three times, the LCD display
shows WAKE on left 5 digit LCD display,
middle 5 digit LCD display UP, right 5
digit LCD display setting, pressup, down
buttons to adjust the 0~150.

Press Eter key to be stored, press system
key twice to leave the WAKE-UP setting
state. If set to 0006, the default setting value

X3

will be called.
WAKE
UP 150
Buzzer ON/ This is the test set automatically (AUTO
OFF SEQUENCE) at the end, if itincreases

buzzer function, if set to ON, then when
the test resut is PASSautomatically when
the buzzer will call out, if the test result is
FAIL when the buzzer will call the second
tone.
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Setting method:
SVECW Press System key four timesand the LCD
display shows SEQ. on left 5 digit LCD
display, middle 5 digit LCD display bEEP,

right 5 digit LCD display setting ON or
OFF, pressup and down keys to adjust.

ANote 1 Setting system parameters, if the input is required to
use the KEYPAD ENTER button to confirntherwise
PEL-5000G series will not save the changes the setting

9 Pass: Automatic test mode, no NG state, is the PASS
Fail: Automatic test mode, any test if the NG then is tt
FAIL.

Recall key Recall/ Store load state settings

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

simultaneously.

STORE 1 Set the load status and load level.
process 1 Pressthe Sore key to enter the storage

State.

1 Pressup, down keysor keypad to
adjust.

1 Press theEnter key to save the STATE.
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RECALL 1 Press Recall key to enter the call state.
operation EeEUl q Pressup, down keys or keypad to
adjust.

1 Finally, press the Enter key to confirm .
In the front panel of electronic load, set
the value that would call out the
information in accordance with
resetting.
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Auto Sequence keys description

| Auto SEQ |

Step l

e

=

sawe]

SEQ ‘ E
AUTO PEL-5000G series has AUTO SEQUENCE

SEQUENCE function, PEL-5000G series to select the

instructions

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).

Edit mode

Press the SEQ keyto enter the AUTO
SEQUENCE mode. Pressup, down keysto
select EDIT, the LCD display shows EDIT
on left 5 digit LCD display, middle 5 digit
LCD display FX, 0FX6 means toselect the
state FE:F9, press keypad key 1 ~ 9to
choose F1 ~ F9.

SEQ )

80

1 Press kter 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 the state FIF 9 . 0 X
means the test STEPOLG6, setting state
value. Pressup and down keys or
keypad to adjust setting.
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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 Eter key or SAVE key to finish
editing, if you do not save the settings,
press the Eit key to leave edit mode.

1 Setting repeat (REPEAT TEST) Pressup
and down keys or keypad to adjust
setting 0~9999 Press ENTERto save
repeat value, or pressExit key to exit
edit mode.

Press iBhifto+ BSEQ.okey
SEQ. Mode

Press . key to select Mode
¥ 3 Keypad 1~9 Select F1~F9

Edit Mode H FX ‘

Press fRepeatokey Press fStepoke: KEYPAD [ or Number
Step flash Key setting Step (1~16)
Press fEnterokey Press fEfterokey
Set STATE

Preps fEnterokey

Set TIME

Press fBaveokey Press fExitokey

e CE

Press fEnterokey

Set Repeat

Press fEnterokey
fShiftokey OFF
END

Store (Edit) mode operation flow chart
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Test mode

Example

SEQ

1 Press theSEQ keyto enter the AUTO
SEQUENCE mode. Pressup, down keys
to select TEST, the LCD display shows
TEST on left 5 digit LCD display, middle
5 digit LCD dimsgndtay
select the state F1F9, Press keypad key 1
~ 9 choose F1 ~ B. Press Enter key to
enter the next automatic test mode.

1 Test LCD will display 0SXX6, 0XX6 on
behalf of the test of STEPR If the test
result is NG, the LCD will show ONGO6
(flashing) and suspension of the test
This time users can test or Fter key to
continue. Press Kit key to leave the test
mode, test mode by the (STEPOL TIME)
then (SETPO02- TIME) until all the steps
done or press EXIT to leave the test
mode.

1 If all the test steps are OK, the test result
is passed, LCD displays 0 P A S Bany
of the NG, the test result is FAIL and
LCD displays OFAIL 6. If the buzzer is set
to ON, when the test result is pass
automatically , the buzzer will call out . If
the test result is fail , buzzer will sound
when the second call.

1 When the test is completed, the user can
press the Enter key again to test or Exit
key to leave the test mode.

Edit the 16 step test is completed Press the
TEST key, according to the orde of SO01 ~
S16 test is complete LCD display PASS.
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Press iBhiftor ISEQ.okey
SEQ. Mode

Pressz Zkey to select Mode Press fBhiftor FExitokey

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

Press fEnterokey

Start Test

Press iBhiftor fExitokey

EXIT

Press fEnterokey

Stept+1

Press fEnterokey
SHOW
PASS/FASS

Press iBhifto+r fExitokey

Test mode opertion flow chart
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Entrydescription

7] [o] [o] [

) [5][s] 1/

JIENE

Enter

0 l ° { i{:Ieav

RotaryKnob  The rotary knob and arrow keys are used to increase

and arrow or decrease the set values.

Keys

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

STATIC I -

Anrr a
(W]

1 Anti-clockwise and down arrow key operation of the rotary knob
decreases the setting value.

1 Keypad key: When using the keypad, please enter the number,
press the Enter key.
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1 Clear key: Press the Clearkey to clear the input value.

HODOE §
OEHO
EH =
o EE

AN . In CRmode, the up arrow key andclockwiseoperation of
ote the rotaryknob reduces the resistance.

In CRmode, the down arrow keyand anti-clockwise
operation of the rotaryknob increases the resistance.
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CONNECTION

Rear Panel........ooiii i 87
Connecting the imonitor to an oscilloscope........... 91
Master/Slave INStructions...........cooevvviiiiiiniimmmenen. 92
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Rear Panel

© @

h N A ¥ ¥
DN 1 &4
=@ @] —

g

..

1 DC input terminal The positive (LOAD +) and negative (LOAD -)
power input t erminals 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-5000G series load module
being used. Please also check the output
polarity of the DUT prior to connection 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.

2 V-sense input 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-5000G
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serieselectronic 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 tothe appropriate
positive and negative terminals of the power
supply as shown in figure below . In the
CONFIG menu, the V-sense function can be set
to AUTO or ON.

UuT

UuuT

Typical connection of PEROOGG series load module

AN If V-sense is set to AUTO and the sense leads are
ote connected to the DUT the losses need to be approx.
before the display compensates for the voltage loss.

If V-sense is set tadON 6 and the sense
terminals are connected to the DUT the load
will ¢ heck and compensate for all voltage
drops.

The maximum voltage sense compensation is
the same as the rating of the PEL-5006G 150
600 electronic load. For example the PEL
5006G150-600 is capable of sinking curent at
up to 150Vvdc. Therefore the maximum V-sense
is also 150Vvdc.
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3 I-monitor The I-monitor is provided as a Terminal. It is
terminal designed to enable the user tomonitor the
electronicload6s i nput curre

Thel-moni t or assOV ® LOY.NThid signal
is proportional to the full scale current that the
particular electronic load is capable of.

For example. PEL-5006G150-600: Imax = 600A
therefore I-monitor 10V = 600A so 1V = 60A.

Please refer to the specificationon page 229for
the maximum current that each PEL-5000G
series Load is capable of.

Drain Load+

T2
Gate
N
X2

MOSFET_Nch

source

+ __ L+ Power Supply
VvV —— p—
Ref_V ] 5v

% ShuntR

Load-

T2

R2

IMonitor R6

R3

R4

—AA

An equivalent circuit in terms of the current monitor

A . The current monitor of this unit is NOT isolated. Please
Caution )
be caeful when you connect an oscilloscope. Improper
connections are likely to cause damage. Please follown
the connection rule on pagél

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 signal.
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The analog programming input is configured
as a Terminal on the r

The analogue programming input operates in
CC or CP modes only. The PEL-5000G series
Load will attempt to load proportionally
according to the signe
maximum current or power range. For
example: PEL-5006G150-600: Imax = 600A
and Pmax = 6000W

So in CC mode if analogue programming input
is 5V = 300A load setting (Range II) or in CP
mode if analogue programming input is 1V =
600W load setting (Range II)

Even if the PEL-5000G series is in the LOAD
off state, if a voltage is applied to this terminal,
the PEL-5000G =ries will operate to pass the
load current. When turning off the LOAD of

the PEL-5000G series, set the applied voltage of
this terminal to OV.

AN When using the analog input function, you need to
ote adjust the Preset setting \ae to 1 count, and then pres:
Load ON to start loading.

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.

Analog Thefigure below shows the result of an alugy
Programming programming signal at 4 Vfp, 500Hz when it is
example summed with a 240A programmed setting in CC

mode of PEE5006G150600 Load.

Paralleloperation control(please refer to page?)
Interface card sockefplease refer to pagé00

Fuse(Please refer to pag226)

0 N o O

AC line input(Please refer to pag88)
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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) — Osclloscope
Connections to | >——fuww | O] o em
an ogilloscope | o ) :
! 2 o
ar =
Circuit Ch2
FMONTOR 7T L]
/N wasning =
(Wrong) a “—( b T (v L
Connections to i ! ;#oad | / J |
an oscilloscope ' — : §
Monitor | = i 0y \
Circuit L i Fpep— = ﬂ ch2

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/Slave Instructios

PEL-5000Gser i es 0 MA ST BRamllel fénktidnv. Emaster
and 7 slaves can be connected.

Setting mothod 1. Press the System key to set the CONTROL
MODE to select ALONE, MASTER or SLAVE1
~17.

2. Press the Eter key to set When Power off data
will not be lostand this parameter is saved.
Master will automatically detect whether there
is slave machine, if there is no slave, the
machine wild| r u n if thebelisO M
slave,themac hi ne WASTERI nMo

3. Master machine measuring current and power
meter is to show the total 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.

The following procedure should be followed
before applying power on.

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

Master/S lave mains:

Stepl. Turn off (I) the Master POWER switch.
Step2. Turn off (I) the Slave POWER switch.

Parallel method yUse 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, becaise of internal pin4 ~
8, 11 andchassis short circuit.

Wiring Master/Slave, It requires wiring as follows:
requirements

Vsense connected 23506 series Vsense is not connected =~ 330G Series
o+ o+
Vsense a\/se se
B
o-— o—
asocseies | W —e G
o+ o+
eeeee oVﬁe
° ©°
o— o—
33506 Series 33506 Seres
o+ o+
°
ngngngng Ovsense
o- o—

Manua operation (PEL-5006G 150600 MASTER/SLAVE model the
following is example)

Presetsetting: CC/CR/CV/CP Mode as Figure ,
CC: 64A = Master 32A + Slave 32A

CR:7 5 0 6 Master//Slave =1 5000N/ / 1t
CV: 100V = Master 100V = Slave= 100V,
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CP: 1000W= Master 500W + Slave 500W.

CC SeBOA MasterDisplay
SlaveDisplay
CR Sef750000  MasterDisplay - 5000,
0000
SlaveDisplay

CV Set 00V MasterDisplay

Slae Display

CP SetlOOW MasterDisplay

SlaveDisplay

AN Master Mode operation except CC/CR/CV / CP
ote Mode, The followingfunctions will be disablé.

9 CV + Current Limit, CV + Paw Limit Disable.
1 Recall/Store Disable.

1 Auto Seq. Disable.

1 Short, OCP, OPBATT, BM®isable.

1 External I/O Disable
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Rrmote operating Master Mode can use the command as follows

Setting preset numeric command

MODE{ SP} { CC3CRRENCV3 CP}

RISHSP{NR2};| NL}

FALL {SP{NR2};| NL}

PERD{HIGH | LOW}SP{NR2};| NL}
LDONV {SP{NR2};| NL}
LDOFFV{SPXNR2};|NL}
CC|CURR:{HIGH|LOWH{SPHNR2};|NL}
CP{HIGH|LOWH{SPHNR2};INL}
CR|RES:{H IGH|LOWH{SPHNR2 }{;INL}
CV|VOLT:{HIGH|LOWHSPHYNR2};|NL}
SENS{SP}ON OFF AUTO| 1| OK;| NL}
LEV{SPKLOW| HIGH | 0] 1}{;] NL}
DYN{SPH{ON| OFF 1| OK;| NL}
LOAD{SPH{ON | OFF 1] 0}{;| NL}
MEAS:CURR?{;| NL}

MEAS:VOLT ;| NL}

MEAS:POW?{;| NL}

REMOTE {;| NL}

LOCAL{;| NL}

Remark
Alus

Alus
ms

0: OFF/AUTO , 1: ON

RS232/USB/LAN command
RS232/USB/LAN command
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The PEL-5000G series high power load was
carefully inspected before shipment. If instrument
damage has occurred during transport, please
inform GW Instek's sales and sevice office or
representative.

Your PEL-5000G series high power load was
shipped with a power cord for the type of
Terminal blocks used at your location. If the
appropriated cord was not included, please
contact your nearest GW Instek sales office to

obtain the correct cord. Ref er
v ol

vol tage O0to check t H@vad i
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Check line voltage

Background The PEL-5000G series high power load can
operation with 100Vac ~ 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-5000Gseries load power OFF,
disconnect the power cord.

2. Refer the drawing on the rear panel of PEL-
50005 series high power load as figure below.

PEL5000Gseries A e /N LINE INPUT

AC Input
. REPLACE FUSE
Connection AS SPECIFIED

DISCONNECT POWER CORD
BEFORE REPLACING FUSE
AC 100=240V ™
47=63Hz  550VA MAX.

FUSE

RATING T 5A 250V

Grounding requirements

M 1. Itis requested to use the 3pin plug connector

only for PEL-5000G series mainframe to out of
danger when electric leakage. And the complete
and proper grounded is necessary.

2. The PEL-5000Gseries high power load is
equipped with three conductor cable which
plugs in an appropriate receptacle to ground
the instrument & cover.

98



GYINSTEK INSTALLATION

Installation and Preparation

Procedure 1. Turn the Power switch off.

2. Check that the AC power line meets the
nominal input rating of the DC LOAD.

3. Connect the power cord to the AC INPUT.

4. Check that the power cord is connected
correctly.

5. Connect the power cord plug to a properly
grounded outlet.

Connectto a
properly

grounded outlet @

Checkingwhether the power is on or off

GUINSTEK PEL-8008G-1200-240

0000, Jrr—
0poo.  opoe

Power Switch

Procedure 1. Check that the power cord is connected
correctly.

2. Check that nothing is connected to the DC
INPUT (load input) terminals on the rear
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panels.
3. Turn the POWER switch on.

4. If you notice strange sounds, unusual odors,
fire, or smoke around or from inside the DC
Load, turn the POWER switch off, or remove
the power cord plug from the outlet.

5. Press theside of the POWER switch to turn the
power off.

Connecting to the DUT

Risk of damage 9§ Do not connect the DUT to the load input

C terminals while the pr
CAUTION 1 Do not invert the polarity when connecting. An

overcurrent might flow when the load is Turned o

1 To avoid overheating, observe the following
precaution.

1 Use the supplied screws to connect the cables w
crimping terminals.
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Connecting to the load inputerminals onthe

rear panel

Risk of electric
shock

AWARNING

1

il

f

Be sure to attach the cover for the load input
terminals on the rear panel.

Turn the load off.
Turn off the output of the DUT.

Connect the DUT to the load input terminals on
the rear panel.

Do not invert the polarity when connecting.

Connect the positive (+) input terminal on the loa
generator to the high PotentiaDutput of the DUT
& Load unit, and connect the negative)(polarity
input terminal onthe load generator to the low
Potential output of the DUT & Load unit.

This completes the connections.

ANote

Avoid equi pment damaged
standard output to the DC Load input terminal, if
calibration voltage meter required, please inpilte

DC voltage standard to the Vsense input.

Positive(+)

Negative(-)
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Wire/Cableguide

The following table provides a guide to the current carrying

capability (ampacity) of Both Metric and AWG sizes. Metric sizes

are expressed as a cras sectional areas (CSA). If in any douli of a
cables ampacity it is recommended that you ask your Cable supplier.

Wire Size |Ampacity |CSA Notes:

AWG A) (mm?) Ratings for AWGsized wires derived
from MIL-W-5088B.
Ratings for metriesized wires derived
from IEC Publication

22 50 |- Ampacity of aluminum wire is

20 833 |- approximately 84% of that listed for

10 0.75 copper wire.

18 154 |- )
When two or more wires are bundled

13.5 1 . X
together, ampacity for each wire mus

S I b be reduced to the following

16 1.5 percentages:

14 31.2 |-

25 25 2 conductors 94%

12 40 |- 3 conductors 89%

32 4 4 conductors 83%

10 55 |- 5 conductors 76%

40 6

8 7% |- Maximum temperatures:

63 10 Ambient =50°C

6 100 |- Conductor = 105°C

4 135 |-
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Poweron/ off theload andDUT

The following table provides a guide to the current carrying
capability (ampacity) of Both Metric and AWG sizes. Metric sizes

are expressed as a cros sectional areas (CSA). If in any doubt of a
cables ampacity it is recommended that you ask your Cable supplier.

Power ON
Sequence

. Turn the POWER switch on the Load.
. Turn the POWER switch on the DUT.

Power OFF

1
2
1
Sequence 2

. Turn the POWER switch off the DUT.
. Turn the POWER switch off the Load.
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InterfaceOption

GPIB& RS232nterface

Procedure 1. GPIB + RS232 interface is on the rear panel of
PEL-5000Gseries 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 asdescribed below:

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

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

1 RS232female block connections on the back
panel, the connecting device and the computer
RS232 port to oneway connection. For details,
please refer to pagell6

4. The figure below shows the RS232 connector
(Female) on the rear panelconnects PEL-5000G
series mainframe to RS232 port of computer in
one by one configuration .The RS232 BAUD-
RATE can be set in the frontpanel, it will be lit
the GPI B Addr ess ystemén
button. Press it again, it will be lit the BAUD -
RATE.

5. When using the GPIB+RS22 interface card to
connect the RS232 cable, you must first issue a
command to switch to RS232 mode before
SYSTEM can set the baud rate.
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PEL5000GSeries
GPIB & RS232 R
interface ). w525,

.
RS232nterface

The figure below shows the RS232 connector
(Female) onthe rear panel connects PEL-5000G
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
addr ess wh e nystprmée sbsu t tt hoen .
again, it will be lit the BAUD -RATE.

PEL-5000GSeries
RS232 interface

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

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

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

PEL5000GSeries
GPIBinterface
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USBinterface

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

Please referto appendix OPEL-5000Gseries USB
Instruction 6 on page 251

The USB card chip PL2303TA only supports
operating systems below Win10 (Including).

PEL-5000GUSB
interface \

8
[y

LAN interface

The figure below shows the LAN connector in the
rear panel of PEL-5000G series mainfame.

Pleaserefer to appendix OPEL-5000Gseries LAN
Instruction 6 on page 253

PEL-5000GLAN
interface
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9923 Current Waveform Generatér RS232 Interface
(optional)

The figure below shows the 9923connector in the
rear panel of PEL-5000G series mainframe. Please
refer to page 208

PEL-5000Gseries
9923 Current
Waveform
Generator&
RS232 Interface

/O connection

PEL-5000G series I/O Interface with Vsense,
Analog Programming Input, Imonitor . For
instructions about I/0, please refer topage 90.

PEL5000Gseries "
I/O interface | + — | Avoe A

A I MONITOR INPUT

+ - + -
150V T2
MAX.

O O OO0
===
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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-5000Gseries Electronic load provides all of
the above load current slew rate in controllable
condition, th e 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 onthe rear panel of PEL-5000Gseries
high power load.

The rise and fall slew rate can be independently
programmed from 384mA/usec to 24A/usec
(PEL-5006G150-600 Load) in the 600A current
range and from 38.4mA/usec to 2.4A/usec in
the 60A 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 figure below shows the load
current slew rate is according to the power
supply & output voltage, load level setting and
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Load ON/OFF switch. So, you could do all
items of Power 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-5000G
series Load, Range | and Range I, the slew rate
of range I, range Il, RISE/FALL slew rate are
listed in chapter of specifications

The relationship of v
load current load 4
ON/OFF, load level (A) Typical power supply
and output voltage of output voltage
DC power supply at
turn ON LOAD
ON > T
N N (B) Load ON/OFF switch

OFF

(C) Load current waveform

I with different load
current slew rate

(D) Load level charge
HIGH HIGH between high and
Low 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 () 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 -5000G series
when the impedance of the EUT is relatively
small. The voltage generated by the load wire
inductance (L) and the current variation (l) is
expressed using the following equation.

Load input terminal  t___________. 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

110



GUWINSTEK INSTALLATION

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-
5000GSeries) with the current variation of 2

A/ 1Ts, 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 (PEL-5000G
Series) may generate unstable oscillation. In
such condition, the input voltage may exceed
the maximum input voltage and cause damage
to the PEL-5000G series.
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Current |

—i  fe—gT

Voltage at load input terminal

When the voltage drops under minimum operating  Minimum operating voltage
voltage, the electronic load may generate unstable

oscillation.
. T Trig’d M Pos: 66.00us MEASURE
Waveform example: %
Generate unstable
oscillation
\ - ‘
\c-w.-ol . :
mYy
CH3
3 Min
8.00mY
CH2 200mY M 250us

CH21= Imonitor
CH2=Power Supply output Voltage (x10)
CH3= LOAD Input Voltage (x10)

112



GUWINSTEK INSTALLATION

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-5000G
series and the equipment under test using the
shortest twisted wire possible to keep the
voltage caused by inductance between the
minimum o perating voltage and the maximum
input voltage range 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 can @ be reduced.

In the case of DC operation also, the phase
delay of the current may cause instability in the
PEL-5000Gseries control inducing oscillation.

In this case also, connect thePEL-5000Gseries
and the equipment under test using the shortest
twisted wire possible.

If only DC operation is required, a capacitor
and a resistor may be connected to the load
input terminal as shown in figure below to
alleviate oscillation. In this case, use the
capacitor within its allowable ripple current.

Length Of Wiring Keep the wire short

—® p
Equipment 7
under test 1

o Twist >

)

®
[

PEL-5000G
series

H AWM
pY)

o

|

(

Example: R=10
C=100uF
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REI\/IOTE CONTROL

The rear panel remote control interface of PEL-
5000GSeries mainframe is designed to connect PC
or NOTEBOOK PC with remote control interface,
the NOTEBOOK PC acts as a remote controller of
PEL-5000GSeries Electronic Load.

This feature can be used 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
the load level and load status, but also can read
back the load voltage and load current.

AN ; When use USB/LAN interface controls the REQO0G
ote series, thePEL-5000Gseries will convert the
USB/LAN interface to RS232 interface.

When using measurement instructions, the minimur
interval between instructions needs to be 50ms to
obtain stablemeasurement values.

Configure RS232C.....coiiiiiie e 11€

Communication Interface programmingommand

LISt e ————— 118
SIMPLE TYPE FORMAT ...ttt e 11¢
System COMMAND.........coveviiiiiieeeere e eerreee e 12
Measure Command..........ccceeeeviveecmereeeeeee e eeeeeeee s 122
Auto sequence COMMANG...........eveiueereereeeceeeeesiieee e 12:
COMPLEXTYPE FORMAT.....cco i 12

Command SYNtaX ........covuviiiiiniiiiiimmeeeeeeen 131
The description of abbreviation............ccccccveeeeeeee e, 131

114



GUWINSTEK REMOTE CONTROL

Communication Interface programmaognmandsyntax

(o =T or 1 o] (o] 131
Command List......ccooiiiiiiiii s 133
Preset CommandsS.........coeviiiiiiiiiiriniimmmeeeeeeeenn 136
Limit Commands........c.ooiiiiiiiii e 151
State Commands.......cooviiiiiii e 154
System Commands..........ccvveiiiiiiiiiin e 16C
Measure CommandsS.......ccccvvviriiiiieieimeeeeanen, 162
Auto Sequence Commands...........ocoevviiiiiieiinan. 163
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Configure RS232C

The following RS232 commands are same as GPIB commands. The
RS232 potocol in PEL-5000GSeries mainframe is listing below:

RS232C Baud Rate 9600~115200bps
Configuration ) )

Stop Bit 1 bit

Data Bit 8 bits

Parity None

Handshaking Hardware (RTS/CTS)
The RS232 prTTTTmmmmmmmmmememey N
Interface i RS232 porton | : RS232 porton

connector of PEL : PC
5000GSeries rear :

Mccccccccccccccscse e e e

panel :
SO ————
—
Inside of PEL:
5000Gseries —2 ™D
Mainframe | B0
—— RTS
—711 c18
4! psr
«E GND
DCD
8 DTR
Pin Assi 2
in Assignment ( 'dh ) 5
7 gt ‘
M L RN ) f)
\. nna]n / \,.i
€ ]
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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 Clear To Send

Pin9 RI Ring Indicator
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Communication Interface programming
command list

SIMPLE TYPEORMAT

Communication interface programming setting command summary

Setting preset numeric command Remark
RISESP{NR2}X| NL} Alus
FALL{SP{;] NL} Alus

PERD:{HIGH| LOW}{SP{NR2}{;| NL}
LDONV {SP{NR2};| NL}
LDOFFV{SP{NR2}{;| NL}

CC| CURR{HIGH | LOWHSP{NR2};| NL}
CP{HIGH |L OWHSP{NR2}{;| NL}

CR| RES{HIGH | LOW}SP{NR2}{;| NL}
CV| VOLT:{HIGH | LOWH{SP{NR2};| NL}
TCONFIG{SP{NORMAL | OCP| OPP

| SHORT};| NL}

OCP:START{SPKNR2}{;|NL} Set OCP start current (Istart),

unit: A
OCP:STEP{SPH{NR2}{;|NL} i‘:}fﬁgp step current (Istep),
OCP:STOP{SPHNR2};|NL} ﬁf}fﬁgp Sl SIE (S,
VTH{SPHNR2}{|NL}
OPP:START{SPHNR2}{;INL}
OPP:STEP{SPHNR2}{NL}
OPP:STOP{SPHNR2}{;|NL}
STIME{SPHNR2}{;|NL}
BATT:UVP{SP{NR2}{;| NL} unit: V
BATT:TIME{SP{n};| NL}} 0~99999,0=OFF
BATT:AH{SP}{NR2}NL} 0,0.1~19999.90=OFF
BATT:WH{SPH{NR2}NL} 0,0.1~19999.90=OFF
BATT-TEST{SP{ON OFF} TestON/OFF

BATT:CC{SPH{NR2);|NL}
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BATT:CP{SP{NR2J;|NL}
SURGE:SUR{NR2}{;|NL}
SURGE:NORKN R2}{;|NL}
SURGE:TIME{NR2}{;|NL}
SURGE:STEP{SP}n};INL}
SURGE{ON|OFF}{;|NL}
BMS{SP{ON|OFF|1|0};INL}

BMS:STIME{SP}{NR2}{;|NL}

SHORT:ITH{SP{NR2}{;|NL}
OCP:ITH{SPKNR2}{;|NL}
OCP:TSTEP{SP}{NR2};|NL}

AVG{SP}{n}{;INL}
TURBO{SPHON|OFF}{;|NL }
EXT:AIN{SPHON|OFF};|NL}
SEQLD:TOTSTEP{SPXn}{;|NL}
SEQLD:TIME{n{SPH{NRL};|NL}

SEQLD:CC{n{SPHNR2}{;|NL}

SEQLD:CP{n{SPXNR2}{;|NL}

Surge time:10~1000ms
n=1~5

ON: Run surge, OFF: Stop
Enable/ disable BMS test
function

ON: Enable, OFF:Disable

Set BMS short time, Unit: ms,
0.05~10ms

Set BMS short ITH, Unit: A
Set BMS OCP ITH, Unit: A

Set BMS OCP Tstep Unit: ms,
0.05~ 10ms/ 11~1000ms

SET STERPNn =2~16
SETGT =M&®~ 999000ms
NIT: ms, n = 0~15

SET CURRENT, UNIT:A,
n=0~15

SET POWER, UNIT:W,
n=0~15

Communication interface programming query command summary

Query preset numeric command
RISEZ{;| NL}

FALL{?{;| NL}

PERD{HIGH | LOW}?K;| NL}
LDONV {?{;| NL}

LDOFFV{?{;| NL}

CC| CURR{HIGH | LOWX?{;| NL}
CP{HIGH | LOW}{?Z{;] NL}

CR| RES{HIGH | LOW}?2{;| NL}
CV| VOLT:{HIGH | LOW}{?{;| NL}

Return

Tt
Tt
Tt
HHE HHHH
HHE #HHHH
HHE fHHHH
I
T T
T T
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TCONFIG{A:| NL} 1:NORMAL 3: OPP

2:0CP 4:SHORT
OCP:START{?K;| NL} HHE HEHE
OCP:STER?{;| NL} Hit
OCP:STOR?{;INL} #it
VTH {Z}{;INL} Hit
OPPSTART{?{;|INL} HHHE HEHE
OPPSTER?{;|INL} HHHE HEHE
OPPSTOR?K;|NL} HHE HEHE
STIME{?H{;|NL} Hit
OCP{?K;|NL} #it
OPP{?K;|NL} Hit
BATT:RAH {7}{;INL} Read BATT testresult AH
BATT:RWH {?}{;INL} Read BATT testresult WH
BATT:RTIME{7}{;INL} Read BATT testresult TIME
BATT:RVOLT{?}{;INL} Read BATT testresult VOLTAGE

BATT:CC{SP}{?};INL}

BATT:CP{SP}{?;INL}

PROT:TIME{?K;|NL} Read BMS Short/OCP protect
time, Unit: ms

AVG {{;INL}

SEQLD:TOTSTERZ{;|NL}
SEQLD:TIME{n{?{;|NL} n=0~15
SEQLD:CC{n}{?{;|NL} n=0~15
SEQLD:CP{n}{?{;|NL} n=0~15

Communication interface programming limit command summary

Limit command Remark
IH|IL{SPKNR2}{;|NL }

HIL {Z{INL }

WH | WL{SPKNR2}; NL}

WH | WL{Z}{;] NL} Tt
VH| VL{SPKNR2}X; NL}

VH| VL{?K;| NL} HHE fHHHH
SVH| SVL{SPKNR2K| NL}

SVH| SVL{7}{;| NL} HHE fHHHH
LIM: ADDCV: VOLTage{SPKNR2}{] NL}
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LIM: ADDCV: VOLTage{?};| NL} HHHH
LIM: ADDCV: CURR{SPHNR2}{] NL}

LIM: ADDCV: CURR{?{;| NL} B A
LIM: ADDCV: POW{SP{NR2}| NL}

LIM: ADDCV: POW{Z{;| NL} HHHH A

LIM: ADDCV: {SPHON|OFF }{;| NL}

Statecommand summary

Statecommand Remark
LOAD{SPKON| OFH 1] OK;| NL}

LOAD {?{;| NL} 0: OFF, 1:ON

MOD E{SP}{CQ CR| CV| CP}{; NL}

MODE {7{;] NL} 0:CC,1:CR,2:CV, 3:CP
SHOR{SP}{ON OFF 1] O¥;| NL}

SHOR{?{;| NL} 0: OFF, 1: ON
PRES{SPHON OFF| 1] 0};| NL}

PRESZ{;| NL} 0: OFF, 1: ON
SENSe{SP}{ON OFF AUTO| 1] OK;] NL}

SENSH?}{;] NL} 0: OFF/AUTO , 1:0N
LEV{SPHLOW| HIGH | 0] 1}{; NL}

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

DYN{Z{;| NL} 0: OFF, 1:0N

CLR{;] NL}

NG{?{;| NL} 0:GO, 1:NG

PROT{?{;| NL}

CC{SPHAUTO| R2}{;] NL}

CCR{?}{;|NL} 0: Auto 1: Range 2
NGENABLE{SPXON| OFF}; NL}

POLAR{SPKPO$ NEGX;| NL}

START{;| NL}

STOP{| NL}

TESTING{?}{;| NL} 0: TEST END, 1: TESTING
BATT:TEST{SPH{ON OFF}{;|NL} ON: Sart test, OFF: Stop test
SEQLD:TYPE{SPHCC|CP};|NL} Set CC or CP mode
SEQLD:TRIG{SPHON};|NL} Trigger change CC/CP value
SEQLD:TEST{SP}{ON|OFF}{;INL } Set start or stop test
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System command

System command summary

Command Note Return
RECALL{SPYm}; NL} m=1~150, m: STATE

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

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

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

NAME {2{;|NL} OXXXXX6
*RST{] NL}

Measure command

M easurecommand summary

Command Return
MEAS:CURR{?{;| NL} b
MEAS:VOLT{?{;| NL} i
MEAS:POW{?{;| NL} it
MEAS:VC{Z{;| NL} HHH M M
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
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Auto sequencecommand

Auto sequence canmand list

Auto sequence setting command Note Return
FILE{SPYn}{;| NL} n=1~9 1~9
FILE{?}{;] NL} n=1~9 1~9
STEP{SP}nf;| NL} n=1~16 1~16
STER?K;| NL} n=1~16 1~16
TOTSTEP{SP}n§;| NL} Total step n=1~16 1~16
TOTSTER?H;| NL} Total step n=1~16 1~16
SB{SP¥m};| NL} m = 1~150 m: STATE
SE?H{;| NL} m = 1~150 m: STATE
TIME{SPK{NR2}{;| NL} 100~ 9999(ms) 100~ 9999(1rs)
SAVE{;| NL} Save OFil e
REPEAT{PHn};| NL} n = 0~9999 0~9999
REPEAT{?H;| NL} n = 0~9999 0~9999
AUTO REPLY
’ _ 0 PASSBAILD r
RUN{SPHFH{n}i NL} n=1~9 X X (X=NG
STEP)
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COMPLEXTYPE FORMAT

Communication interface programming setting command summary

Setting command summary Remark
[PRESettRISHSP{NR2}{;| NL} Alus
[PRESettFALL {SP{;| NL} Alus

[PRESettPERD{HIGH | LOWH{SP{NR2}{;| NL}

[PRESetflLDONv {SP{NR2}{;| NL}

[PRESetlLDOFfv{SP{NR2}{;| NL}

[PRESetlCC| CURR{HIGH | LOWXSP{NR2};| NL}

[PRESettCP{HIGH | LOW }{SP{NR2};| NL}

[PRESetlCR| RES{HIGH | LOW K{SP{NR2}{;| NL}

[PRESettCV| VOLT:{HIGH | LOW K{SP{NR2}

{iI NL}

[PRESett TCONFIG{SP}{NORMAL | OCP| OPP|

SHORTH;| NL}

Set OCP start current
(Istart), unit: A

Set OCP step current
(Istep), unit: A

Set OCP stop current
(Istop), unit: A

[PRESet:]OCP:STARTSP{NR2};| NL}
[PRESet:]OCP:STEFSP{NR2};| NL}

[PRESet:]OCP:STORSP{NR2}{;| NL}

[PRESet:[VTH{SP{NR2}{;| NL}
[PRESet:JOPP:STARTSP{NR2}{;| NL}
[PRESet:JOPP:STEESP{NR2}{;| NL}
[PRESet:]OPP:STORSP{NR2}{;| NL}
[PRESet:BTIME{SP{NR2}{;| NL}

[PRESet:]BATT:UVRSP{NR2}{;| NL} unit: V
[PRESet:IBATT:TIME{SPIn}{;INL} 0~99999, 0=OFF
[PRESet:IBATT:AH{SP}Yn}{;|NL} 0,0.1~1999.9, 0=OFF
[PRESet:IBATT:WH{SPIn}{;|NL} 0,0.1~19999.9,0=0OFF
[PRESet:|BATT:TEST{SPH{ON|OFF} TEST ON/OFF

[PRESeflBATT:CC{SPH{NR2}]| NL }
[PRESet]BATT:CP{SP{NR2}| NL }
[PRESetlSURGE:SURI{NR2}{} NL}
[PRESetlSURGE:NORI{NR2}{;|NL}
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. , Surge time:
[PRESet{SURGE:TIME{NR2}{] NL} 10 ~ 1000ms
[PRESettSURGE:STEP{SPHn}{;NL} n=1~5

| ON: Run surge,
[PRESettSURGE{ON| OFF}{; NL} OFF: Stop
Enable/ disable BMS
test function
[PRESettBMS{SP{ON|OFF|1|0};|NL} ON: enable,
OFF:Disable
. Set BMS short time,
[PRESettBMS:STIME{SPH{NR2}| NL} Unit: ms, 0.05-10ms
[PRESefSHORT:ITH{SPHNR2}] NL} fﬁ}tiﬁ'\ls ST U
[PRESettOCPITH{SP{NR2};| NL} fﬁ?“ﬁs OCPITH,
SET BMS OCP Tstep,
[PRESetOCP:TSTEP{SPH{NR2}{;NL} Unit: ms, 0.05~ 10ms/
11~1000ms
[PRESettLIMit: ADDCV:VOLT{SP{NR2};|NL}
[PRESetiLIMit: ADDCV{SPHON|OFF};|NL}
[PRESettAVG{SPH{n};| NL}
[PRESei TURBO{SP}{ON|OFF}{;|NL}
[PRESetEXT:AIN {SPHON|OFF}{;|NL}
[PRESettSEQLD:TOTSTERSPHn);NL} Setstep,n=2~ 16
SetGT | MB.02~
[PRESet]SEQLD:TIME{n{SPKNR1};|NL} 999000ms Unit: ms, n
=0~15
[PRESeftSEQLD:CC{n{SPHYNR2J;|NL} fe(;ffgem’ unit: A, n
[PRESefSEQLD:CP{n{SPHNR2E|NL} fe(;f’f;"er' Unit: W, n

Communication Interface programming query command summary

Query command summary Return

[PRESefRISE?Z{;| NL} R A
[PRESeiFALL {{;| NL} B A
[PRESetPERD:{HIGH | LOW}?;| NL} B A
[PRESettLDONv {?{;| NL} HHH A
[PRESefLDOFfv{?4{;| NL} R A
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[PRESefCC| CURR{HIGH | LOWY?{;| NL} ###.

[PRESetiCP{HIGH | LOWH?Z{;| NL}
[PRESetiCR| RES{HIGH | LOW}{?}{;| NL}
[PRESetiCV| VOLT {HIGH | LOW}{Z{;| NL}

[PRESet:] TCONFIG[Z{;| NL}

[PRESet]JOCP:START?{;| NL}
[PRESet:]OCP:STEPA{;| NL}
[PRESet:JOCP:STOR?{;| NL}
[PRESet:[VTH{Z{;| NL}
[PRESet:JORP:START{{;| NL}
[PRESet:]OPP:STER{;|NL}
[PRESet:]OPP:STOR?;|NL}
[PRESet]STIME?}{;|NL}
[PRESeffOCP{?{;|NL}
[PRESeffOPP{?}{;|NL}
[PRESeBATT:UVP{?}{;|NL}
[PRESe{BATT:TIME{?}{;|NL}
[PRESef{BATT:AH{?}{;|NL}
[PRESetBATT:WH{?}{;|NL}
[PRESeflBATT:CC{?};|NL}
[PRESettBATT:CP{?);|NL}
[PRESeBATT:RAH {{;|NL }
[PRESettBATT:RWH {?}{;|NL }
[PRESettBATT:RTIME{?{;|NL }

[PRESetiBATT:RVOLT{?{;|NL }

[PRES:t]PROT:TIME{Z{;|NL }
[PRESelAVG {7;| NL}

[PRESe{SEQLD:TOTSTERA{;|NL}
[PRESefSEQLD: TIME{n}{?{;|NL}

[PRESetSEQLD:CC{n}{?{;|NL}
[PRESeffSEQLD:CP{n}?{;|NL}
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B

1:NORMAL , 2: OCP
3:OPP, 4: SHORT

T

T T

I

B

I

Tt T

T T

H#E H#HHE , UNIT: ms

B

B

B

# , UNIT: Sec

T T

Tt T

B

HHE HHHH

Read BATT test result AH
Read BATT test result WH
Read BATT test result time

Read BATT test result
voltage

Read BMS short/ OCP
protect time, Unit: ms

n=0~15
n=0~15
n=0~15



GUWINSTEK REMOTE CONTROL

Communication Interface pro gramming limit command summary

Limit command Return
[LIMit:] IH| IL{SPK¥NR2}{; NL}

[LIMi t]IH ] IL{?{;] NL}

[LIMi t:]WH | WL{SPKNR2}{; NL}

[LIMi t:]WH | WL{?K;| NL} Hit B
[LIMi t:]VH | VL{SPKNR2}{; NL}

[LIMi £]VH| VL{Z{;] NL} Hit B
[LIMi t:]SVH| SVL{SPK¥NR2}K] NL}

[LIMi t]SVH| SVL{?K;| NL} Ht HHtHH
[LIMi t:]JADDCV: VOLTage{SP¥NR2}]| NL}

[LIMi t:]ADDCV: VOLTage{?}{;| NL} HHHE HHHHH
[LIMi t:]ADDCV: CURR{SPX¥NR2}{] NL}

[LIMi t:] ADDCV: CURR{?{;| NL} HHHE HHHHH
[LIMi t:]JADDCV: POW{SPKNR2}{| NL}

[LIMi t:]JADDCV: POW{?X;| NL} Ht HHtHH
[LIMi t:] ADDCV: {SPYON|OFF }{;| NL}

Statecommand summary

Statecommand Remark
[STATe:]LOAD{SPH{ON| OFF}{;] NL}

[STATe:]LOAD {?{;| NL} 0: OFF, 1: ON
[STATe:]MODE{SPHCC| CR| CV| CP};NL}

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

[STATe:]SHOR{?{;| NL} 0: OFF, 1: ON
[STATe:]PRES{SP}{ON OFF}{] NL}

[STATe:]PRES?{;| NL} 0: OFF, 1: ON
[STATe:]SENSe{SPHON OFF| AUTO};| NL}

[STATe:]SENSEA{;| NL} 0: OFF/A UTO, 1: ON
[STATe:]LEV{SPHLOW]| HIGH}{; | NL}

[STATe:JLEV{?{;| NL} 0:LOW, 1: HIGH
[STATe:]DYN{SPHON| OFF} {] NL}

[STATe:IDYN{?{;| NL} 0: OFF, 1: ON
[STATe:]CLR{;| NL}

[STATe:ING{?K;| NL} 0:GO, 1:NG
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[STATe:]PROT{?H;| NL}

[STATe:]CC{SPHAUTO| R2}{] NL}

[STATe:INGENABLE{SPH{ON| OFF}{] NL}

[STATe:]POLAR{SPHPOS$ NEGHK;| NL}

[STATe:]START{;NL}

[STATe:]STOP{|NL}

[STATe:]TESTING{?}{;INL} 0: TEST END, 1.TESTING
[STATe:BATT:-TEST{SPKON|OFF}{;|NL} ON: Sart test, OFF: Stop test
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System command summary

Command Note Return
[SYStem:]RECal{SP{mH{NL} m=1~150, m: State
[SYStem:]STORe{SP{mK;|NL} m=1~150, m: State

[SYStem:]REMOTE{|NL} RS232/USB/LAN command
[SYStem:]LOCAL{;|NL} RS232/USB/LAN command
[SYStem:]NAM E?{;|NL} 0 XX XXX

[SYStem:]*RST{; NL}

Measure command summary

Command Return
MEASure:CURRent{?}{;|NL} HiHE HHHHE
MEASure:VOLTage{?}{;|NL} HHE HHHH
MEASure:POWer{?{;|NL} HiHE S
MEASure:VC{?{;|NL} HHHE S T
Remark 1. Current engineeringinit: 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

Auto sequence command

Auto sequence

command Note Return
FILE{SPH{n}] NL} n=1~9 1~9

FILE{?}{;] NL} n=1~9 1~9
STEP{SPH{n}H; NL} n=1~16 1~16
STER?Z{;| NL} n=1~16 1~16
TOTSTEP{SP}{n}{;NL} Totalstep, n=1~16 1~16
TOTSTER?K;| NL} Total step, n=1~16 1~16
SB{SPH{m}{ NL} m =1~ 150, m: STATE

SB?{;| NL} m =1~ 150, m: STATE
TIME{SPYNR2}{] NL} 100~ 9999 (ms) 100~ 9999 (ms)
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SAVE{| NL}
REPEAT{SPn}{} NL}
REPEAT{?{;| NL}

RUN{SPHFHn}] NL}
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n=0~9999
n=0~9999

n=1~9
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Command Syntax

The description of abbreviation

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

[1 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 6means 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 acceted in PEL-5000G
series mainframe is listed in table below

LF
LF WITH EOI
CR LF

CR LF WITH EOI

Semicolon 0;6:The semicolon 6;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 RISE ..o eeeeeee e eeemees s eeeeeens 13¢€
Commands = R 13¢
PERIOF PERD.....coveoeveeeeeeeeeeeeeeeeeee e seeeeene 137
1 070) N 2R 137
W 0T0)= VTR 13¢
CURRHIGH|LOW ... 13¢
CPAHIGHILOW} oo 13¢
CRIRES:{HIGH|LOW} ..o, 13¢
CVAHIGHILOW} oo 13¢
TCONFIG oo eeeeee 14(
OCP:START ...t eeeeees e eeeeeens 141
(0oL H=1 = = O 141
OCP:ISTOP. ..ot eeeeeee e eeeeeeees 141
0o R 141
V2 1 OO 14z
OPP:START ...t eeeeees e eeeeeees 14z
OPPISTEP. ... eeeeee e neeeeeen 14z
OPP:STOR.....oooeeeeeeeeeeeeeeee e eeeeee 14z
OPPooeeeeeeeeee e 145
Y LY 147
BATT:UVP....oeoeeeeeeoee e eeeee. 145
BATTTIME ..o 147
BATTIAH. .o eeeeeee e eeseenseens 14¢
BATT:WH oo eeeeeee 14¢
BATT:TEST oot 14¢
BATT:RTIME....ooeoiveeeeeeeeeseeeeeee e 14¢
BATT:RAH......coeeeeeeeeeoeeeeeeeeee e eeeee. 14¢
BATT:RWH. ..o eeeeee e eeeeeeene 14¢
BATT:RVOLT oot 14¢
BATTICC oo eeeeeeesee e seseenseens 14¢
BATTICP.ooeoeeeeeeeeee e eeeeee s 14¢
SURGE:SURL.......coveeeeeeeeeeeeeeee oo eresees e 14¢
SURGENORL.......oveeiveeeeeeeeeeeeeesesesereeeeeeeseee 14¢
SURGE:TIME. ...t seeeeeeee e 14¢
SURGE:STEP. ... eeeeeeeeesee e eee 14¢
SU1=Te] = 0] (o) = = 143
BMS:ON[OFFL|0 ..o 147
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BMSISTIME ...t e 147
SHORT:ITH. ..o e 14
OCP:ITH. oo 14¢
OCP:TSTER....ciiiieiieee e e 14¢
AVG L 14¢
TURBO{ON|OFF} ...ooiiiiiiiiei e cceemree e 14¢
EXT:AIN{ON|OFF} ..oeiiiiiir e 14¢
SEQLD:TOTSTER......cciiiiiii e 14¢
SEQLD:TIME.......oiiiiiiiii et seeeeee e 14¢
SEQLD:CC.....iiiiiiiiiee et seeeee e e 14¢
SEQLD:CP...iiiiie et 15C
Limit Commands [LIMitJCURRent:{HIGH|LOW} or IH|IL .............. 151
[LIMit:]POWer:{HIGH|LOW} or WH|WL ............. 151
[LIMit:]VOLtage:{HIGH|LOW} or VH|VL ............ 151
[LIMIt:]SVH|SVL .o 152
[LIMit:]JADDCV:VOLtage.......ccccoverieeriieeeeeenesnen 152
[LIMit:]JADDCV:CURR.......coiiiiiii e eeeree e 158
[LIMit:]JADDCV:POW.......oceiiiiiiieiiieseeeree e 158
[LIMit:]JADDCV:VOLtage{SPHON|OFF} .............. 15:¢
State Commands [STATELOAD. ... 15¢
[STATEIMODE........cciiiiiieiiiii e e 15¢
[STATE]SHORL......oeiiiiiie e 15¢
[STATEIPRESEL.....coiiiiiiiiiiieerecciee e 15¢
[STATE]SENSE. ...oiiiiiiiie e 15¢
[STATe:]LEVel or LEV{SPKHIGH|LOW }............ 15¢
[STATEIDYNAMIC....ciitiiiiiiiiee et 15¢
[STATEICLR.....oeiiiiiieee e e 15¢
[STATEING 2.t 157
[STATEIPROTECL?......tieeiiiiiee e 153
[STATe:]CCR{AUTOI|R2}......ccevereiiiieeiiiceeeee 15¢
[STATEICCR.....ciiiiiieiee e e 15¢
[STATeINGEABLE{ON|OFF} ....ccvviiiiiieiiiee e 15¢
[STATe:]POLAR{POSINEG}.......ccovviiveriiiierirreean 15¢
[STATE]START. ...t 15¢
[STATE]STOPR ....oiiiiiieiieee e s 15¢
[STATE]TESTING?....eviiiiiiiee et 15¢
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System [SYSteM:IRECAIl.......ccvieiiiiiii e 16(C
Commands [SYStEM:]STORE....cci it 16(
SYSIEMINAME?....coiiiiiiiiiiee e 16(¢

[
[SYStEM:IREMOTE........ccoiiiiiiiiiieeeee e 161
[SYStEM:JLOCAL.....cvieeiiiee e 161
Measure MEASUre:CURRENt2........coiiiiiiiiieereeee e 162
Commands MEASUre:VOLTage2....cccooveveiiiieeiiiceeeeeneiine e 162
MEASUre:POWEL2.......oeiiiiiiiiee e 162
Auto Sequence FILE oot 16£
Commands STEP. e 162
TOTSTEP......iiee ettt 162
S PP 16z
LI 16¢
SAVE ... it 16¢
REPEAT ...ttt mmee e 164
RUN e 16
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PresetCommands

Preset commands are usedto set and read the default of load

Set

RISE

Description Set and read the RISE SLEWWRATE.

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

1 The value of RISE has to be itluded the
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-5000Gseries 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.
Syntx [PRESet:]RISE{SP{NR2{L}
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 be
programmed of RISE and FALL are completely
independent.

1 PEL-5000Gseries will set to the maximum value
of the model automatically when the FALL
which has been set is over the specification of
Load.
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f The unit is A/uS.
Syntax [PRESetFALL{SPHNR2}{;|NL}
Query Syntax  [PRESet:]FAIX;|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 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-5000Gseries will set the value of TLOW or
THIGH automatically when the value which
has bea set is over the maximum of the Load.

1 The unitis mS.
Syntax [PRESet:]PERERDHIGH|LOW{SPK{NR2}]NL}
Query Syntax  [PRESet:]PEFRIERDHIGH|LOW?;|NL}

Set
LDONv
Description Set andread the voltage of LOAD ON . This
command is for setting the load voltage value of
LOAD ON.
Syntax [PRESe]LDONV{SPH{NR2}{jNL}

Query Syntax  [PRESet:]LDONZ;|NL}
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Set
LDOFfv
Description Set and read the voltage of LOAD OFF. This
command is for setting the load voltage value of
LOAD OFF.
Syntax [PRESet:]LDEV{SPHNR2}{]NL}
Query Syntax  [PRESet:]LDOF#;|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-5000Gseries will set the maximum value of
current of the load automatically when the
value whi ch has been set is over the maximum
of the load.

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

1 The unitis A
Syntax [PRESet:]CURR:HIGHLOW{SPKNR2}jNL}
Query Syntax  [PRESet:]JCCURR:HIGHLOW?;|NL}
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Set
CP:{HIGHLOW}
Description Set and read the vdue of watt. This command is
for setting the required value of watt, and the unit
is W
Synta [PRESet:]CP:{HIGHOW}XSPHNR2};NL}
Query Syntax [PRESet:]CP:{HIGHOW}X;|NL}
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 leastsignificant number is the 3rd behind
the decimal point.

1 PEL-5000Gseries 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 smaller than HIGH.

TThe unit is N.
Syntax [PRESet:]ORES:{HIGHLOWHSPKNR2}{]NL}
Query Syntax  [PRESet:]ORES:{HIGHLOW}?(;|NL}
Set
CV:{HIGHLOW}
Description Set andread the value of load voltage. This

command is used for setting the required load
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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-5000Gseries will set to the maximum value
of the model automatically when the value of
voltage which has been set is over the
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 [PRESE]CV:{HIGHLOWHSPHNR2}{]NL}
Query Syntax  [PRESet:]CV:{HIGHOW}¥;|NL}

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:] TONFIG
{NORMAL|OCP|OVP|OPP|SHORTNL}

Query Syntax  [PRESet:] TONFI;|NL}

ReturnParameter <NR2>
1 NORMAL
2 OCP
3 OPP
4 SHORT
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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 OCPtest.

Syntax [PRESet:]OCP:START{SPKNRAM;}
Query Syntax  [PRESet:]OCP:STARINL}

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

Synta [PRESet:]OCP:STEP{SP{NRM.}
Query Syntax  [PRESet:]OCP:STEHNL}

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 OCPtest.

Syntax [PRESe]OCP:SOP{SPH{NR2}{]NL}
Query Syntax  [PRESet:]OCP:®P%;|NL}

OCP Que

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

QuerySyntax OoCP?
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Set
VTH
Description Set and read the value of thethreshold 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}{IL}

Query Syntax  [PRESet:]VTH;|NL}

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 test.

Syntax [PRESetQPP:STARBPKYNR2}{;|NL}
Query Syntax ~ [PRESetQPP:START;|NL}

Set
OPP:9EP
Description Sd and read the increasing value of OPP test This

command is used for setting the increasing value
(P-STEP) of OPP Test.

Syntax [PRESet:]GP:STEP{SP}{NR2}{NL}
Query Syntax [PRESet:]OP:STER{;|NL}

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

command is used for setting the maximum value
(P-STOP) of OPP test
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Syntax [PRESet:]GP:STOP{SPX{NR2}{]NL}

Query Syntax  [PRESet:]GP:STOPY;|NL}

OPP

Description Read OPP testing watt. This command is used for
reading OPP watt.

Query Syntax OPP?

Set

STIME

Description Setand read time of the short-circuit 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 dcircuited.
The unit is milli -second (ms)

Syntax [PRESet:]STIME{SP{NR2}KL}

Query Syntax [PRESet:]STIME; [NL}

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{NR2NL}

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 second§).

Syntax [PRESet:BATT: TIMEP}Kn}; |NL}
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Set
BATT:AH Que
Description Setand read BATT Stop AH. This command is
used to set and read BATT Sop AH.
Syntax [PRESet:]BTT:AH{SP}NR2}{;|NL}
Query Syntax  [PRESet:]BATT: A¥{|NL}
Set
BATT:WH Que
Description Setand read BATT STOPWH . This command is
to set and read BATT STOPWH.
Syntax [PRESet:]BATT:-WH{SPHNR2}{;|NL}
Query Syntax  [PRESet:]BATT:WAH|NL}
BATTTEST Set
Description SetBATT TESTS This command is to setBATT
TEST, ON: start the test, OFF: stop the test.
Syntax [PRESet:]BATTESTSPJON|OFR;|NL}

ANOIG

This command can only be executed in REMOTE
state.

BATT:RTIME Que

Description Read BATT RTIME. This command is to read
BATT RESULT TIME.

Query Syntax  [PRESet:]BATT:RTINHENL}
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BATT:RAH
Description Read BATT RAH. This command is used to read

the battery result AH.
Query Syntax  [PRESet:]BATT:RAH|NL}

BATT:RWH
Description Read BATT RWH. This command is used to read

the battery result WH.

Query Syntax  [PRESet:]BATT:RVPH|NL}

BATT:RVOLT
Description Read BATT RVOLT. This command is used to

read the battery result VOLT.
Query Syntax  [PRESt:]BATT:RVOLA;|NL}

Set
BATT:CC
Description Setor read the current for the Batt test. The unit is
0A0.
Syntax [PRESet:]BATT: CC{SPKNR2};|NL}
Set
BATT:CP
Description Set and read the Watt for the Batt test. The unit is
0 WO .
Syntax [PRESet:]BATT:RESPHNR2};|NL}
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Set
SURGE:SURI
Description Set and read surge current mode loading current

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

Syntax [PRESet:]SURGEURKSPHNR2}{;|NL}
Query Syntax  [PRESet:]SURGE:SPR|NL}

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

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

Syntax [PRESet:]SURGE:NORI{SPK¥NR2}{;|NL}
Query Syntax [PRESet:]SURGE:NORINL}

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

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

Syntax [PRESet;]SURGE: TIME{SPH{NR2};|NL}
Query Syntax  [PRESet:]SURGE:TIMENL}

Set
SURGE:STEP
Description Set and readsurge mode diminishing current

setting value. This command is used to set and
read surge mode diminishing current setting
value, n=1~5
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Syntax [PRESet:]SURGE:STEP{SPH{NR2}{;|NL}
Query Syntax  [PRESet:]SURGE:STERML}

Set
SURGE:ON|OFF
Description Set and read surge modeON or OFF. This

command is used to set and read surge mode ON
or OFF, ON: Run surge, OFF: Stop surge.

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

BMS:ONOFH1|0 Set

Description SetBMS ON or OFF. This command is used to
enable or disable BMS test function. ON: Enable,
OFF: Disable.

Syntax [PRESetBMS{SPHON|OFHL1|0}{;|NL}

BMSSTIME Set

Description SetBMS Short time. This command is used to set
BMS short time. Rangeis 0.05~10msand unit is
ms.

Syntax [PRESet§MS:STIMESPHNR2}{;|NL}

SHORTITH Set

Description SetBMS Short ITH. This command is used to set
BMS short ITH. Unit is A.

Syntax [PRESet§HORT:ITHSPKYNR2};|NL}
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OCPITH Set

Description SetBMS OCP ITH. This command is used to set
BMS OCP ITH. Unit is A.

Syntax [PRESetQCP:ITHSPKYNR2};|NL}

OCPTSTEP Set

Description SetBMS OCP TSTEPThis command is used to set

the range of BMS OCP TSTEP 0.05~10ms /
11~1000ms Unit is ms.

Syntax [PRESetQCP:TSTESPHNR2};|NL}

Set
AVG
Description Set and read voltage value/current value/watt

value average times. This command is used to set
Vmeter/Ameter/Wmeter setting measure average
times, MEAS AVG 1~64 setting, initial value 1.

Syntax [PRESet:]JAVG{SPH{NR2}{;|NL}
Query Syntax [PRESet:]AV®;|NL}

TURBO{ONpPFF} Set

Description SetTURBO On or Off. This command is used to
set turbo on or off.

Syntax [PRESefllURBJSPHON|OFB{;IN L}

EXT:AIN{ON|OFF} Set

Description External Analog input ON of OFF. This command

is used to set external analog input ON or OFF.
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Syntax [PRESet§XT:AINSPHON|OFB{;|NL}

Set
SEQLD:TOTSTEP
Description Set and read the total test lewels of SEQMODE,

n=2~16

Syntax SEQLD:TOTSTEP{SPXn}{;|NL}
Query Syntax ~ SEQLD:TOTSTEPR}{;|NL}

Set
SEQLD:TIME
Description Set and read the test time of all levels of SEQ

MODE . This command is to set and read the test
time of each level of SEQ MODE, n=0~ 15, time
input range is 0.02~999000, the unit is ms. There
are 3 time range: r0= 0.02~ 1ms, resolution is
10us. Timing rO cannot be set inthe first Step

( GT 0 F 2~ 655B85ms resolution is 1ms, r2= 66
~ 999s resolution is 1Sec.

Syntax SEQLD:TIME{n{SPHKNR2}{;|NL}
Query Syntax ~ SEQLDTIME{}{;|NL}

Set
SEQLD:CC
Description Set and read the test current value of each level of

SEQ CC MODE. This command is to set and read
the test current of each level of SEQ CC MODE, n
= 0~ 15, the unit is ampere (A).

Syntax SEQLD:CC{n{SPHKNR2}{;|NL}

Query Syntax ~ SEQLD:CC{n{?}{;|NL}
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Set
SEQLD:.®
Description Set and read the test power value of each lewel of

SEQ CP MODE This command is to set and read
the test power of each level of SEQ CP MODE, n=
0~ 15, the unit is watts (W), if it be set to Range 1,
all CP values cannot exceed the power value of
Range 1.

Syntax SEQLD:CP{n}{SPHNR2}KNL}
Query Syntax ~ SEQLD:@{n}{?{;|NL}

150



GUWINSTEK REMOTE CONTROL

Limit Commands

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

Description This command is to set the upper/ 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
l'ight will come on to I

Syntax [LIMit]: CURRent:HHIGH|LOWKSPKNR2 }{;]NL}
[IH[IL{SPHNR2K]NL}

Query Syntax  [LIMit]:CURRent:{HIGHLOWY?(;|NL}
[IH]IL}2;INL}

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 t han this lower limit value or
higher than the upper limit value, NG indicating
light will come on to indicate ONO GOOD 6

Syntax [LIMit]::POWer{HIGH |LOWHSPXNR2 }{]NL}
[WHIWL{SPHNR2KNL}

Query Syntax  [LIMit]:POWer{HIGH |LOW}¥;|NL}
[WHIWL};INL}

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

Description This command is to set the upper/lower 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
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come on to indicate ONO GOOQOD 6.
Syntax [LIMit]:VOLtage{HIGH|LOWHKSPHKNR2 }{]NL}

[VHIVLKSPKNRZ}{]NL}
Query Syntax  [LIMit]:VOLtage{HIGH |LOW}Z(;|NL}

[VHIVL}Z;INL}
Set
[LIMit:][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 value, NG indicating light will
come on to indicate ONO GOOD 6.

Syntax [LIMit: {SVHSVL{SPYNR2 }{;NL}
Query Syntax  [LIMit:{SVH|SVL}{;NL}

Set
[LIMit:]JADDCVVOLtage
Description Set and readCV + Current Limit or CV + Power

Limit mode of constant voltage setting. This
command is used for set and read constant
voltage setting. When set to CV + Current Limit ,
the 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 CV + Power
Limit , the load like constant power status, until
EUT Voltage equal setting constant voltage, into a
constant voltage mode.

Syntax [LIMit:]ADDCV:VOLtage{SP}HNR2}}NL}
Query Syntax  [LIMit:]JADDCV:VOLtage{SP¥%;|NL}
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Set
[LIMit:]JADDCVCURR
Description Set and readthe Constant current value of CV +

Current Limit mode. When in CV + Current Limit
mode, the load will be loaded with a Constant
current until the voltage of the object under test is
equal to the set Constant voltage value, then it
will switch to the Constant voltage mode. Th is
command is used to set and read its Constant
current setting value.

Syntax LIMit: ADDCVCURRSPHNR2}{;INL}
Query Syntax  LIMit ADDCVCURRSP}?{{NL}

Set
[LIMit:]ADDCVPOW
Description Set and readthe Constant current value of CV +

Power Limit mode. When in CV + Power Limit
mode, the load will be loaded in a Constant power
mode until the voltage of the object under test is
equal to the set Constant voltage value, then it
will switch to the Constant voltage mode. Th is
command is used to set and read its Constant
power setting value.

Syntax [LIMit:JADDCVPOWSPXNR2};|NL}
Query Syntax  [LIMit:JADDCVPOWSP}?{{NL}

[LIMit:]JADDCV:VOLtage{SPHONDFF} Set

Description Start and stop CV + Current Limit or CV + Power
Limit test mode. At that time in constant current
mode or constant power mode to perform CV +
Current Limit or CV + Power Limit mode.

Syntax [LIMit:]JADDCV:VOLtage{SPH{OMFF}{;NL}

153



GUYINSTEK PEL-5000G Series User Manual

State Commands

Statecommands are used to £t and read the status ofload

Set
[STATe:LOBR
Description Set and read the status ofsink current or not . This

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

Syntax [STATe:]LOAD{SPXOMNFF}{;|NL}
Query Syntax  [STATe:]JLOAD;|NL}
Parameter 0 ON
1 OFF
Set
[STATe:]MODE
Description Set and read the mode ofload. Load is acting

under these four modes as the following table.
When reading the load operation mode, return
value 03132333are meant

Syntax [STATe:]MODE{SPH{CCRC\CP};NL}
Query Syntax [STATe:]MODHE;;|NL}

Module for each Mode CC CR CV CP
series (value) 0o 1 2 3
PEL-5000G V V V V
Set
[STATe:]SHORt
Desaiption 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.
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Syntax [STATe:]SHORY{SPHOMNFF} ;|NL}
Query Syntax  [STATe:]SHORY;|NL}

Set
[STATe:]PRESet
Description Setand read the left or right digit multi -function

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

Pres ON: Select the LCD display to show current

setting.

Pres OFF:Select the LCD display to show 0DWM 6
Syntax [STATe:]PRESet{SPHOSFF};NL}
Query Syntax  [STATe:]PRES#t|NL}
Parameter 0 OFF

1 ON

Set

[STATe$ENSe
Description Set and readload voltage. This command is for

setting the load voltage and read whether it is
carried by VSENSE orinput connector. When
setting is ON, the voltage is gotten from VSENSE,
and when setting is OFF, the voltage is goten
from input connector. For PEL-5000Gseries, the
optional are ON and AUTO. So, if setting is
AUTO, it means the voltage is gotten and read
from VSENSE. But if no voltage is inputted from
VSENSE, the voltage will be inputted from input
connector.

Syntax [STATe:]SENSe{SPHONFHAUTO };|NL}
Query Syntax  [STATe:]SENSg|NL}
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Set
[STATELEVebr 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.
Itis a low level value of resistance on CR mode. It
is a low level value of voltage on CV mode. It is a
low level value of power on CP mode.

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

Query Syntax  [STATe:]LEVe[;|NL}
[STATELEV;|NL}

Parameter 0 LOW/A
1 HIGH/B

[STATeDYNamic Set

Description Set and rea whether the status of load is dynamic
or static

1.DYN ON standsfor a DYNAMIC Load .

2.DYN OFF standsfor a STATIC Load.
Syntax [STATe:]DYNamic{SPH{ONFF}{;|NL}
Query Syntax [STATe:]DYNamig;|NL}

[STATe]CLR Set

Description Clear the error flag of PEL-5000Gseries 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 two
registers will be 006.

Syntax [STATe:]CLRIfyL}
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[STATe:JNG? Que

Description Query if there is NG flag in this PEL-5000Gseries.
The command ONG?6 is used to show the NG
status. When 0 016 set,the LCD of NG (NO
GOOD) will be put out. When 61 6s set, the LCD

will be lit.
Query Syntax  [STATe:]NG{;|NL}
Return Parameteil GO
0 NG
[STATe:]PROTect?
Description Query if there is protection flag hasbeen setin

this PEL-5000Gseries.

1 PROT?meansthat the status of protection of
PEL-5000G 016 means OPP o
OVP. 0806 mé&letable bBl@shows
the corresponding number of protection status.

1 Use command CLR to clear the register of PROT
status to be 006

Query Syntax  [STATe:]PROTe®t|NL}

Bit7 Bit6 Bit5 Bit4 Bit3|Bit2| Bitl Bit0

L Over Power Protection (OPP)

Over Temperature Protection (OTP)
Over Voltage Protection (OVP)
Over Current Protection (OCP)

Register of PROT B.IT ID BIT VALUE . REMARK '

status b!t 0 0=0ff,1= Tr!ggerec Over Power Protetion (OPF)

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)
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[STATe:]CCR{AUTR2} Set

Description Set the CCmode range to be forced to switch to
Range l. It will switch the range position
automatically when setting to AUTO and set
when implementing RANGE Il when setting to R2

Syntax [STATe:]CCR{AUTIR2}{;INL}
[STATe:]CCR Set
Description Query CC MODE gear function . Reading back 606

means that setting to AUTO will automatically
switch to the RANGE gear. Reading back 616
means setting it to Range Il will fix the gear level

at Range II.
Syntax [STATe:]CCRY{;|NL}
[STATe:INGEABKBEN |OFF} Set
Description Set the GO/NG ch eck function enable or disable.

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

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

pole is contrary or not. If it shows POS that means
the pole is not contrary. If the pole is contrary, it
will show NEG.

Syntax [STATe:]POLAR {PQISEG}{;|NL}
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[STATe:]START sat

Description Setto implement the test for load, and according
to TEST CONFIG (TCONFIG), the load will start
to test the items and parameters which are

required
Syntax [STATe:]STARTHNL}
[STATe:]STOP Set
Description Set to stop the test forload
Syntax [STATe:]SOP{;|NL}
[STATe:]TESTING? Que
Description Query to whether the PEL-5000G series is in the

test exeation state. (0: Test end, 1: During testing)
Query Syntax  [STATe:]TESTING}{;|NL}
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System Commands

System commands are sued to et and read the status of PEL-5000G
series

[SYStemjRECall et

Description Recall the status of loading which has been saved
in the memory. This command is for recalling the
status of load which has been savedin the
memory. m(STATE)=1~150.

Syntax [SYStem:]RECa$PIm{;|NL}
Example RECALL 2

Recall the status ofloading which ha s been saved
in the 2nd of the memory

[SYStem:]STORe Set

Description Save the status ofloading to the memory. This
command is for saving the status of loading to the
memory. m(STATE)=1~150

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

Save the status of loading which has 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
ONULLOG6, or it will ke I
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shown in following table.
Query Syntax  [SYStem:]INAME;|NL}

Model

PEL-5004G150400 PEL-5004G600-280 PEL:5004G1206160

PEL-5005G150500 PEL-5005G600350 PEL-5005G1200200

PEL:5006G150600 PEL:5006G600420 PEL:5006G1206240

[SYStemREMOTE Set

Description Use this command to enter remote status (only for
RS233. This command is for controlling the
RS232.

Syntax [SYStem:]REMOTH{IL}

[SYStemi]OCA Set

Description Use the command to exit remote status (only for
RS 232)This command is for finishing the RS232

Syntax [SYStem:]LOCALKYIL}
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Measure Commands

Measure the actual current and voltage value of Load

MEASure:CURRent?

Description Readthe current which is loading from load. Read
the five digits of current meters, and the unit is
Ampere (A)

Query Syntax ~ MEASure:CURRe#t |NL}

MEASure:VOLTage?

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

Query Syntax ~ MEASure:VOLTad#; |NL}

MEASure:POWer?

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

Query Syntax MEASure:®Wer?{|NL}
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Auto Sequenc€ommands

Set
FILE
Description Set file numbers of Auto Sequence.Reads the
automatic test number setting of the AUTO
Sequence function and the set automatic test
number.
The setting range is 19, and the number is the
automatic test number.
Syntax FILE{SPHn);|NL}
Query Snytax FILE{{; INL}
Set
STEP
Description Set step numbers of sequence stepThen is 1~16
Syntax STERSPHn}{;|NL}
Query Syntax ~ STER?{; |NL}
Set
TOTSTEP
Description Set total step numbers of sequence tep. Then is
1~16
Syntax TOTSTERSPKNK;|NL}
Quety Syntax TOTSTER?X; [INL}
Set
SB
Description Set andread the memory bank. Set the step

execution content to the step with the automatic
test number Set by the
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The step execution conterts are various setting

states (up to 150 types) saved in thePEL-5000G

series memory. The setting range is 1: Various

setting states 18 150: Various setting states 150.
Syntax SBSPH{m,n}{;|NL}

Query Syntax  SB[?{;|NL}

TIME Set

Description The setting range is 1069999, and the unitis6 ms
Set the step execution time of the automatic test
number set by the OSTEP
set step execution time.

Syntax TIME{SPH{NR2}jNL}

SAVE Set

Description Save auto sequence edit dataSaves the s&ings of
the automatictestnumb er set by th
command.

Syntax SAVE;|NL}

Set
REPEAT
Description Set repeat time for the sequence stepRead the

execution repeat count setting of the automatic
test number set by the OFILE6 command and the
set repeat count. Setting range: 09999

Syntax REPEAJSPHnNn};|NL}
Query Syntax ~ REPEAJZK; NL}
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RUN Set

Description Run the sequence file number. Specify an
automatic test number and run the automatic test
against that number. Specified range: 1 to 9.

When the automatic test is finished, you will
receive an auto reply.

Syntax RUN{SPXF}{n}{;|NL}
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AP ICATON

This chapter details the basic operating
modes along with some common applications
in which the PEL-5000Gseries Electronic

Load is used.
Local sense conNectionsS.........cocovuviviiiniinimmnenne. 168
Remote sense connections...........ccocvevvevivniniimans. 16¢
Constant Current mode application.................... 17C
Constart Voltagemode application...................... 173
Constant Resistancenode application.................. 17¢E
Constant Powemode application........................ 177

Applications with current limiting or power limiting

function CV mode operation (charging device)....17¢
CV + Current Limit mode of operation applicam..181
CV + Power Limit mode of operation application.183

Constant current source operating..................... 18¢&
Zero-Volt loading application...............c.coeviiei 18€
Parallel operation.............c.cociiiiiiiiiie e 187
Power Supply OCP testing.........ccooovvviiiiiiiicane. 18¢€
Power Supply OPP testing..........coooviiiiiiiiiiceee. 19C
SHORT t@StiNG. . .uieiiiiiiiieie e 192
Battery discharge test........ccocoviiiiiiiiiicemeeens 194

Disch CC/ Disch CP measure discharge capacity......... 19/

CV + Current LiMiL.........ooeiiiiiiiiceeeeeee e e 19¢

CV + Power LimMit.........ooiiiiiiiiii e e 19¢
Abnormal testing of power supply....................... 19€
BMS Protective deviCe........ccoooviiiiiiiiiiceeeeen 19¢

Surge test function Applied to capacitive load
start-up and load sudden access (Hot Pluig)
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TESTING et e 208
Model 9923 current waveform generator............. 21C
9923 Current Waveform generator application software211
Typical appliCations...........ceeiriiiiieeeereeee e 212
Standalone application (no need for a computer conne@io
Parallel applications.............ccveiiiicemee e 217
9923Installation Method............coooiviiiiieeeceeee e 21¢
SEQUENCE LOAD (remote only).......ccocoevvvnennenns 216
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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 5digit voltage meter of the PEL-
5000Gseries 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 ill ustrates a typical set up with
the electronic load connected to the DC power

supply.
Local voltage
sense B
connections UuT T D
- D %

168



GUWINSTEK APPLICATION

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 connected to (+) and ¢) output of
the DC Source. Be sure to observe the correct
polarity or damage may o ccur. 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 terminds
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-5000G series

Example Vmax of PEL-5004G150-400, PEL-5005G-150-500,
and PEL-5006G 150600 is 150Vdc so maximum
Vsense is also 150Vdc.

Vmax of PEL-5004G600-280, PEL-5005G600-350,
and PEL-5006G600-420 is 600Vdc so maximum
Vsense is also 600Vdc.

Vmax of PEL-5004G-1200-160, PEI-5005G 1200
200G, and PEL-5006G1200240G is 1200Vdc so
maximum Vsense is also 1200Vdc.

Remotevoltage
sense
connections

uuT
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Constant Current modeapplication

Background The Constant Current (CC) mode is ideal for
testing the Load Regulation, Cross Regulation,
Outp ut Voltage and Dynamic Regulation 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-5000G series can operate as a
static load with switc hable 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 | oad regulation testing
1 Battery discharge testing

Voltage _L_ Voltage L
source T 1 source | s

Constant current
mode application

Electronic load Electronic load
CC mode CC mode
IHIGH
—E0— S
_ +
O oc O o o+ _
INPUT pe

INPUT
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APPLICATION
Vv
Load current Dynamic load
setting current setting
' |
Load current Load current

Dynamic mode The built-in pulse generators allow the user to
recreate real world loads that vary with time..

Major application areas include:

1
1
1
1
1

= = =4 —a -a

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 independently from each other and are
further defined below .

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

Please segage 172for more information on
slew rates.

The time the waveform i s 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.
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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-5000G 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 IHicH
programmed

Rise/Fall slew rate |

Ta Th

A
Y
4
b

i¢———THIGH——»i¢—— TLow —
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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 limi t of dc power
supplies. These application areas are explained a
little more below.

Current source 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 that
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
can be recorded. Thus t
regulation can be checked during development,
production and batch testing

Power supply The current limit is a necessary function for power

current limit supplies. The fold back current limit curve is very

characterization common for fixed output switchi ng power
supplies. The constant current limit curve is more
popular for adjustable laboratory po wer supplies.

It is very difficult or impossible to find the current
limit curve by CC or CR mode. 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
voltag e settings result in the output current limit
curve of a power supply
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Constant Voltage

mode application /"{/ N

Current
Source

-+

O|ECO Electronic load

put
CV mode
v \%

Constant voltage setting

— CV setting
Input A;B c\

voltage [ \

/' A |B '\C

Lo Load current

Power supply current
limit setting
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Constant Resistancenode application

Background Operating in Constant Resistance mode is useful
for testing both voltag e and current sources. The
CR mode is particularly suited for the 0soft starté
of power supplies. This is explained in more detail
below.

Power supply In constant current mode the demand at initial

power up O0Load ONO6 of t he psralnese t

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 in CR
mode the current and voltage ramp up together
providing a osoft starté when compared to
standard CC mode.

However please note that with the PEL-5000G
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-5000GSeries load will
regulate its current demand at 0Load ON G in 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
\%

s

Input

Voltage .
Load resistance

-+
setting OpcO
| 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 ensue 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 c). In order to maintain a constant power the
output curren t will need to increase over time to
compensate for the reducing voltage (Fig b).

Operating the PEL-5000Gseries 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 against time the test engineer can also
measure the batteryds e
discharge rates.

The PEL-5000Gseries 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.
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Along with static operation the load can also be
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 oreal world é loads can be
more accurately simulated. For example the
dynamic mode could be used to test the
performance of a battery that is required to
provide power pulses to transmit data from a
radio frequency terminal.

Constant paver 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)
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Applications with current limiting or power
limiting function CV mode operation
(charging device)

Background Operating in the current -limiting CV mode, the
PEL-5000Gseries 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 1 Connect the DUT to the LOAD INPUT terminal
method 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.

TPress the Limit key, a
on the LCD display. At this time , after 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 tes t, 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 Li
CV6 will appear on the
this time, the CV setting value can be changed

1 Finally, press STOP KEY to stop the test.

Remote control CV + current limit or power limit
For example 1 REMOTE (Set up remote control)
1 MODE CC or CP (Set to CC or CP mode)

1 CC HIGH 20 or CP HIGH 2000 (Set current
limit to 20A or i mit power 2000W)

1 LIM ADDCV VOLT 50 (Set the Constant
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voltage to 50V)

1 LIM ADDCV ON (Start testing CV+ current
limit or power limit mode)

1 MEAS: CURR?(Read the current value of the
electronic load)

1 MEAS: VOLT? (Read the voltage value of the
electronic load)

1 LIM ADDCV CURR 25 (Modify the current
limit to 25A)

1 LIM ADDCV POW 2500 (Modify the power
limit point to 2500W)

1 LIM ADDCV VOLT 40 (Modify the Constant
voltage to 40V)

1 LIM ADDCV OFF (Stop testing CV+ current
limit or power limit mode)
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CV + Current Limitmode of operation
application

Background When operating in CV + Current Limit mode,
PEL-5000G 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-5000G series electronic load to Voltage source
(VM) Constant Current load (I) and keep Constant
Voltage.

When operating at Constant Voltage Load on, the
VM is greater than V, Input current changes its
input voltage is keep fixed.

When the VM voltage is less than equal to the set
voltage CV, the load does not sink current.

Operation Way:

1. Load input terminals are connected to the
DUT.

2. Change to CC mode and setting CC current
setting.

3. Press Limit key to setting the CV voltage and
the display will show 0Add.CV 6.

4. Press Jart key to start up the CV + Current
Limit test, and press0STORS key to stop CV +
Current Limit test.

CV + Current Limit CV + Current Limit
mode operation
Load Input I

Constant Current Constant Voltage
A A

Battery Voltage [F—— v N
CV Setting

CC  Bgattery Current

application
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Remote ControCV + Qirrent Limit

REMOTE (Set RemoteControl)

MODE CC (Setting CC mode)

CC: HIGH 20 (Setting load on current 20A)

LIM: ADDCV:VOLT 50 (Setting constant Voltage is 50V)
LIM : ADDCV ON (start test CV + Current Limit mode)
MEAS: CURR? (Read current value)

MEAS: VOLT? (Readvoltage value)

LIM : ADDCV OFF (Stop test CV + Current Limit mode)
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CV + Power Limitmode of operation
application

Background When operating in CV + Power Limit mode, PEL-
5000Gseries at the same time as a Constant Powel
and constant Voltage Load, as shown in Fig
below.

When operating at Constant Power (CP) load,
PEL-5000Gseries electronic load provides
specified power, independent Constant Voltage
source (VM) is output voltage.

When operating at Constant Voltage Load on, the
VM is greater than V, Input power changes its
input voltage is keep fixed.

When the VM voltage is less than equal to the set
voltage CV, the load does not sink current.

Operation Way:
1. Load input terminals are connected to the DUT

2. Change to CP mode and setting CP power
setting.

3. Press Limit key to setting the CV voltage and
the display will show 0Add.CV 6.

4. Press START key to start up theCV + Power
Limit test, and pressoStop 6 key to stop CV +
Power Limit test.

CV + Power Limit oV +PoverLimit
mode operation
application

Constant Power Constant Voltage
A A

Battery Voltage | F— N N
CV Setting

Battery Current
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Remote ControCV + Power Limit

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)
LIM : ADDCV ON (start test CV + Power Limit mode)
MEAS: POW? (Read power value)

MEAS: VOLT? (Readvoltage value)

LIM : ADDCV OFF (Stop test CV + Power Limit mode)
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Constant current source operitg

Background PEL-5000Ghigh-power electronic load can be
used as a castant current source when used in
series with a congant voltage source for charging
the battery or other applications as shown in Fig
below.

constnt current DC Voltage

source connection E § \;\

+

T
fo ] 1 OouT 1
DC Current

Constant 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 gre ater than 10V. 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 10V operating voltage required by
the Electronic load. This application is suitable for
low voltage Battery cell with high discharge
current testing.

ZeroVolt loading DC Voltage
connection Ut
- + 11
o 0 L a
|
— )
, I
o &
? ©

Device under test
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Parallel operation

Backgraind It is possible to operate load in parallel if the
power and/or current capability of a single PEL -
5000G 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 figure below. The setting
is made at each individual load mod ule. The 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.

é 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.
PEE5000Gseries
loadparallel
operation DC Power ]

Supply _
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Power Supply OCP testing

OCPManual control 1. Press Limit key function to setting |_Hi & _Lo.

2. Setting OCP test, press OCP key to the next

[STATIC -

MM a
[N

4. Seting step load current 0.05A, pressOCP key
to the next step.

5. Setting stop load current 5A, press OCP key to

the next step.
T DEP [STATIC haih-

TCTN
L0y

6. Setting OCP VTH 6.000V, press OCP key to the

next step.

Aro IS T Gl
uer

V' TH 6000,

7. Press Sart/Stop key.
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APPLICAION

[Ar o STATICIg -
LI

PRES5 GTART

v

. 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.

g cCOnm
v

caTl

mriLe

Remote control OCRxample

REMOTE
TCONFIG OCP
OCP:START Q1
OCP:STEP 0.01
OCP:STOP 2
VTH 3.0

ILO

IH2
NGENABLE ON
START
TESTING?
NG?

OoCP?

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 OA )

(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 control 1. Press Limit key function to setting W_Hi &
W_Lo.

2. Setting OPP test, press QPP key to the next

3. Setting start load current OW, press OPP key to
the next step.

4. Seting step load current 0.5W, pressOPP key
to the next step.

5. Setting stop load current 100W, press OPP key

to the next step.

6. Setting OPP VTH 6.000V, press OPP key to the
next step.

7. Press Sart/Stop key.
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8. The UUTGO6s out p udutlowerthana
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.

a0y

Remote control &P example

REMOTE (Set Remotg
TCONFIG OPP  (Set OPP tes)
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, O: Testing End)
NG? (Ask PASS/FAIL?, 0: PASS 1: FAIL)
OPP? (Ask OPP watt value)

STOP (Stop OPP Esting)
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SHORT testing

OCPManualcontrol 1. Setting SHORT test, press Short keyto the

next step.

® CcunpT
MU

CCC
l'-\ll ’ll

2. Press UP key, setting Short time to
10000ms Press Short keyto the next Step.

3. Press down key, setting V-Hi voltage to
1.00V. Press Short key to the nextStep.

® CcunpT
b [ [N Ayl
[
Vo_ri

4. Press down key, setting V-Lo voltage to 0V,

press Short key to the next step.

® cunaT PEE
LT 0

SHORT

!_J!—II-I !
()=

6. Short testis finish ed, the UUT& drop

voltage is between V_Hiand V_Lo
limitation, then middle 5 digits LCD
display will show OPASSS.

Cg Acn SRR
LUy

!-H—H!

7. TheUUTds not drop vol't
V_Hi and V_Lo limitation, LCD display
will show OFAIL 6.
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Remote controlSHORTexample

REMOTE (Set Remotg

TCONFIG SHORT (SetSHORT tes)

STIME 1 (Set short time 1mg

START (Start SHORT testing)

TESTING? (Ask Testing? 1: Testing, O: Testing End)
STOP (Stop SHORT test)
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Battery discharge test

There are4 types battery discharge for the battery discharge
application.

Disch CQ Disch CPmeasure dischargeapacity

User option mode CC or CP mode, firstly, Setting UVP (under
voltage protect = stop discharge voltage), testing LOAD ON, when
battery voltage less than UVP LOAD OFF Display total discharge
capacity AH/WH.

Please refer to thepage 64 battery discharge test item operating.

Battery Discharge  Voltage

Figure Battery
voltage

Loading

C
<
o

Step Voltage

Time

- «—————— Discharge Time —»

CV + Qurrent Limit

Please refer to the pagel81CV + Current Limit mode of operation
application.

CV + PowerLimit

Please refer to the pagel83CV + Power Limit mode of operation
application

Operation method: Disch CC/ Disch CP can be operated manually
and REMOTE, manual operation instructions :

Disch CC/ Disch CP: Setting BATT: CC or BATT: CP, setting BATT:
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UVP, setting stop discharge time BATT: TIME, setting stop

discharge capacity BATT: AHor BATT: AH ,then OBATT: TEST
command start testing, when batty voltage less than UVP value then

LOAD OFF, on behalf of the end of the test, When it ends LOAD
remote will show 60K, XXXXX6, XXXXX
discharge capacity: AH/ WH.

Example When Disch CC When Disch CP
BATT: CC 2.34 BATT: CP2.34
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
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Abnormal testing of power supply

Including AC/ DC, DC/ DC power supply,

adapter/ charger these
products are not only to supply a stable voltage or current, but also
need to be able to protect the abnormal situation in order to ensure

safety, there will not be overheating or high temperature due to

high current, and even cause a fire and other hazards.

Short, over current, over power are abnormal condition, and these
anomalies are typically 125% to 150% of the normal rating, or even
200%, therefore, in the test to test these abnormal conditions, you
must choose to meet the maximum current value and the maximum
power value of the electronic load to perform the test.

Message displayed
on the PE45006G
150-600Q screen

GWINSTEK PeL-5006G- 18

~ SHORT

PRESS

C

00

= i

o= g
HHE

=
EBFE =

=8| CEEE
= = |EEE o
(=11~} R

| <
(= [= 1|»‘\-‘—|"1 2L
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PEL-5006G-150-600 Turbo mode OFF

Short test setting

M Pos: %.00ms

== 600A

M 100ms

PEL-5006G-150-600 Turbo mode OFF
Short real test waveform
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n M Pos: 36.00ms
+
Short 900.0A max. oc
s ————————————fm— 900A
[o17]
5
0A
or)
M 100ms
PEL-5006G-150-600 Turbo mode ON PEL-5006G-150-600 Turbo mode ON
Short test setting Short real test waveform
Ju M Pos: 200.0ms. TRIGGER
+
Type

e

0oog -

I-StOp 600.0A - = = = = = = =~
I-Step 10.0A _,_:—‘_'_'_'_
oA

M 100s
PEL-5006G-150-600 Turbo mode OFF PEL-5006G-150-600 Turbo mode OFF
Setting OCP Istep 10A, Istop 600.0A OCP Istep 10A, Istop 600.0A real test waveform
2 M Pos: 7S.00ms TRIGGER
STl Type
-
I-Stop 900.0A - ~
r——————gyor—— 900A
=
I-Step 30.0A~
A
M 25.0ms
PEL-5006G-150-600 Turbo mode ON PEL-5006G-150-600 Turbo mode ON
Setting OCP Istep 30A, Istop 900.0A OCP Istep 30A, Istop 900.0A real test waveform
o MPos 2000ms  TROGER

+

0ooo - ]

Pstop 6000.0W -~ +———————6000W
o
Pstep 50.0W
ow Couging
M0
PEL-5006G-150-600 Turbo mode OFF PEL-5006G-150-600 Turbo mode OFF

Setting OPP Pstep 50W, Pstop 6000.0W OPP Pstep 50W, Pstop 6000.0W real test waveform

o MPos7S00ms  TRGGER
STar i Type
=

Pstop 9000.0W = == === ===~

5 9000W
=

Pstep 150.0W~ - m
ow:
Coupling.
=
Mt
PEL-5006G-150-600 Turbo mode ON PEL-5006G-150-600 Turbo mode ON

Setting OPP Pstep 150W, Pstop 9000.0W OPP Pstep 150W, Pstop 9000.0W real test waveform
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The power supply products must respond to the c orresponding
protection function, however, the abnormal situation is quite short
time, for the test of these abnor mal
5000G series kctronic load can raise the electronic load current and
power in the new Turbo mode For example , PEL-5006G150-600
150V/ 600A/ 6000W in the new turbo mode, can increase to 900A
and 9000W electronic load within 2 sec., so that when verifying the
power prod ucts in the abnormal test conditions, PEL-5000G series
electronic load are with greater test verification Capability, besides,
PEL-5000G series builtin measurement circuit can also measure the
actual trip current value and protection response time in the short -
circuit abnormal conditions.
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BMS Protective device

Lithium batteries are widely used in a variety of electronic products
and electric vehicles and other devices. In order to protect the
lithium battery from catching fire, exploding or any other

dangerous condition, the lithium battery must be designed with a
battery managementsystem (BMS) protection circuit.

The BMS ensures the charging voltage does not exceed the
maximum safe value of the lithium battery ( over voltage protection
or OVP) during charge cycles. It also monitors discharge to ensure
battery does short-circuit or exceed its rated current (over current
protection or OCP). Finally, internal battery and cell temperatures
are monitored for over or under temperature protection (OTP/UTP).

Battery BMS Board Turbo mode ON
BMS ON
Short function test

Displayed message | grrerre—m—

on the PEI5006G | (RTINSl S55 =2 ° 000
150c nn Qa a PRESS START BEB gl = |LEE ‘ s
=EEE == = |ELE 2t

The PEL-5000Gseries BMS test function for lithium batteries
includes short circuit and over current protection modes, which
provide a quick, easy and accurate test solution. For BMS short
circuit protection, there is about 1.5 times more current available for
OCP current testing that needs immediate (| Slevel) protection
action function, use PEL-5006G150-600 up to 900A current load, in
the process of high current pull to BMS rated short circuit current, it
can verify BMS short circuit protection can do correct action.

In addition, the PEL -5000G series electronic load can also detect the
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actual operating current value and operating time of the BMS short
circuit protection action, that is, the actual operating current value
and operating time when the BMS internal MOSFET switch is
turned off.

For BMS overcurrent protection, it is between normal operating
current and short-circuit current protection, generally higher than
125% of OCP current, it needs fast (about several hundred mS level)
protection action.

PEL-5000G series BMS overcurrent (overcurrent during charging
and overcurrent during discharge) protection test system with
electronic load pull, then confirm whether BMS overcurrent
protection is active, when BMS overcurrent protection is not active,
increase load cumrent (I Step). Then, confirm whether the OCP of
the BMS is active, and continue the process until the BMS OCP
action occurs. Therefore, the BMS OCP test can be scanned by
gradually increasing the load current to obtain the current point and
action reaction time of the BMS overcurrent protection.

1 BMS short circuit, overcharge current, over discharge current
protection principle the BMS circuit protection principle is as
shown in the figure below. It is to protect the battery by turning
off the MOSFET (loop current = 0A).

In the BMS, the MOSFET switch is bidirectional. In the normal
status, the two switches are ON. Since the two MOSEFT switches
have the Rds ON resistance, current flow will cause a Voltage
drop. Battery BMS is used this feature to detect charge and
discharge currents.

The MOSFET switching status shown in the figure below is the
over-discharge current status. The IC's 3rd pin control MOSFET is
ON, this time the discharge switch is OFF (controlled by IC pin 1).

When the BMS detects a short cirait, over discharge current or
low battery voltage, it will turn off the discharge switch to protect
the battery.

When the BMS detects an overcharge current or a battery
overvoltage, it will turn off the charge switch to protect the
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battery.

When the battery is accidentally short-circuited or over -current,
when the voltage on the second pin of the IC (the voltage
division of the MOSFET & threshold voltage on-resistance) is
greater than the over-current detection voltage, the discharge
terminal of the first pin of the IC outputs a low level, the
discharging MOSFET is turned off, and stops Discharge.

Figure A
B+
BMS internal

architecture Lithium battery~

O/O_—I—_HE O p.
Discharge MOSFET is off

MOSFET

1 Short-circuit protection (SHORT) test method:
Power supply (PS) & LOAD connection is shown in figure A, load
test procedure is shown in figure C.

In the short-circuit protection test mode, the electronic load will
load the maximum current value of the model (for example, 600A
for PEL-5006G 150-600 or 900A for Turbo ON). At the same time,
the timer is started to calculate the actual time flowing through
the BMS.

é This time refers to the time between the set threshold
Note current Ith to the BMS action MOSEFT switch OFF, that is
time lower than the set thrghold current Ith.

in addition, the electronic load will measure the actual maximum
short circuit current value, Figure D is 4000 mAh mobile power
uses the PEL-5006G150-600 BMS test oscilloscope current
waveform (Figure D left figure) and the electronic load power
meter to show the short circuit maximum actual current and short
circuit protection reaction time (Figure D right figure).
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Figure B Simulate battery BMS
with power suppl
P PPy BAT+ P+ +
N
1+ i
PS—. Load
BAT- P- —
Simulate battery
with power supply

SHORT Protection Test Procedure

Using electronic load to simulate abnormal current of electronic device

600A
—1— Short Curren

BMS SHORT SET SHORT TIME 10ms,Ith=1A,
PEL-5006G-150-600 test result: 16.811A,0.347ms

Set short current value
Oscilloscope 16.6A,0.350ms

I and test time t

10ms

OCP Active time

-

Trig
Actual short protection N\ t Ith

action time T
: Response time when BMS detects abnormal discharge current and
0.350ms turns off the discharge MOSFET switch

Load Voltage
|

P+-P- Y
Start lestingr Protective action

Figure GPEE5006G150-600short-circuit currenttest procedure

Figul’eD J} MPos 304005 MEASURE
BMS SHORT: SET SHORT TIME
10ms, Ith = 1A,

4000mAh Power PEL-5006G-150-600 test result:

Bank Actual Short 168114, 0.347ms

. . Oscilloscope: 16.6A, 0.350ms

Circuit Test

Waveform

Short-circuit protection time is about 0.350ms

1 Overcharge Current Protection (OCCP) test method:
The test method is divided into single pulse and continuous step
pulse. Single pulse can be ugd for rapid test. It can be used for a
large number of fast tests suitable for the production line.
Continuous step pulse can be used to scan the actual over arrent
protection point. Suitable for research and development that
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needs accurate point. The paver supply (PS) & LOAD connection
and test procedures are shown in Figure E.

In the single-pulse overcurrent protection test mode, the
electronic load will be pulled to the set current value (for example,
PEL-5006G 150600 is the current value between 0~®0A or 900A
when Turbo is ON), at this time, the electronic load measures the
actual maximum overcurrent protection value and the
overcurrent response time value. Figure Fis the PEL-5006G 150
600 single pulse current BMS overcharge current test program
diagram, Figure G is the actual test result, the left picture is the
oscilloscope Current waveform when BMS overcharge current
protection. The figure on the right shows the actual test
overcharge current value and protection reaction time of the PEL-
5006G150-600 BMS.

1 The overcurrent protection test mode of continuous STEP pulse is
similar to the single pulse mode. In addition to the initial current
setting, the continuous STEP pulse mode increases the time of
each STEP, the current increased by each STEP antie current
value of the final STEP. Figure H is the PEL-5006G150-600 single
pulse current BMS overcharge current test program diagram.
Figure | is the actual test result, the left picture is the oscilloscope
current waveform diagram when BMS overcharge current
protection, the right picture is the actual test overcharge current
value of PEL-5006G150-600 BMS andprotect the reaction time.

1 In continuous STEP pulse mode, the maximum overcurrent
protection value and overcurrent action reaction time value
measured by the electronic load are the Measurement results
under each STEP. For example, if ISTART is set to 1.000A, OCT
TSTEP is 500ms, OCP ISTEP is 0.1A, OCP ISTOP is 5.000A, the
measurement process is the electronic load sinks current 1.000A
and test whether the battery BMS operates at 500ms. If it is, it will
measure the action current value and the action reaction time. If
the battery BMS is no action under 1.000A; the electronic load will
increase to 1.100A according to ISTEP setting and test whether it
operates at 500ms. If it is, it will measure the operating voltage
value and action time at 1.100A, if the battery BMS is no action at
1.100A. The load Current is increased to 1.200A in the above
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manner until the final test voltage value of the battery BM S test is
5.000A.
Refer to the actual operation example of PEL-5000Gseries

qure Simulation of battery charging
ig BMS
. current with electronic load
Equivalent BAT+ P+
S|muI§1t|0n of BMS Load ’\\ tbs
charging ]
i
BAT- P-
Simulation of charging power
supply with power supply (PS)

1 Single Pulse: Used during quick test

OCCP (Over Current Charge Protection) Test Procedure

Using electronic load to simulate abnormal current of electronic device

BMS OCP Pulse mode: SET OCP

I50A] (b current Istart = 150A,Tstep = 10ms Istep = 0A, Ith = 1A
PEL-5006G-150-600 test result:
Set OCCP current value PEL-5006G-150-600-BMS: 0.981ms
(0-specific value) | and Oscilloscope: 0.980ms
test time t
10ms
f OCP Active time
Tri
Actual OCCP protection Y —! th
action time : R time when BMS detects ab I disch t and
' esponse time when ietects abnormal discharge current an
0:98ms turns off the discharge MOSFET switch

Load Voltage
|
P+ - P-

Start testing| | Protective action

Figure F PEL-5006G150-600BMS overcharge flow test program
diagram (single pulse)

FigureG i MPos 75005 MEASWRE  BMS OCP Pulse mode:
b4 SET OCP
Istart = 15A, Tstep = 10ms,
PEE5006G150-600 Istep = A, Ith = 1A
BMS overcharge flo PEL-5006G-150-600 test result:
PEL-5006G-150-600 BMS:
test program 0.981ms
d|ag ram Oscilloscope: 0.980ms

(single pulse)

Over current protection time is about 0.98ms
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¢ Continuous Step Pulse: Use when scanning the actual overcurrent
protection point during charging.

OCCP (Over Current Charge Protection) Test Procedure

Using electronic load to simulate abnormal current of electronic device

20A

OCP Current
Set OCCP current value
I 'and test time t 6A
0A
BMS OCP Pulse mode: SET OCP
_~— OCP Active time BMS OCP: SET OCP
Trig Istart = 6A,Tstep = 5ms, Istep = 1A, Ith = 1A,
—\ Istop 20A
Ith PEL-5006G-150-600 test result: 9A/2.013ms
Actual OCCP protection | Oscilloscope: 2.015ms
action time
> g Response time when BMS detects abnormal discharge current and

2i015ms  turns off the discharge MOSFET switch

Load Voltage |

P+ - P-

Start testing TT Protective action

Figure HPEE5006G150-600 overcharge flow test program diagram (continuous
STEP pulse)

Figurel Ju M Pos: 9.500ms TRIGGER  BMS OCP Pulse mode:
v 7 BMS OCP: SET OCP
Istart = 6A, Tstep = 5ms,
PEL5006G150-600 o epo A oA,
CH1 Istep = 20A
BMS OVerCharge ﬂO - PEL-5006G-150-600 test result:
test program aebs 9A/2.013ms
. p g = Oscilloscope: 2.015ms
diagram Mode
(single pulse) _—
——————————————— Coupling
)
{ M 250ms
SANV 4-Jan-16 1253

Over current protection time is about 2.015ms

1 Over current discharge protection (OCDP) test method: Power
supply (PS) & LOAD connection and test procedures are shown
in Figure J

FigureJ Simulation of charging power BMS
. supply with power supply (PS

Equivalent PRy IR PRy ES) [BAT+ P+ .
simulation of BN N
discharge PS ‘|: Load

i R

BAT- P-
Simulation of battery charging
current with electronic load
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1 Single Pulse:Used during quick test
OCDP (Over Current Discharge Protection) Test Procedure. The
PEL-5006G150-600 single pulse current BMS over discharge
current test procedure is similar to the BMS overcharge current
test. The PEL-5006G150-600 BMS function can actually test the
overcharge current value and the protection reaction time.

1 Continuous Step Pulse: Used when the actual overcurrent
protection point during scan discharge OCDP (Over Current
Discharge Protection) test procedure. The PEL-5006G 150-600
continuous pulse current BMS over discharge current test
procedure is similar to the BMS overcharge current test. The PEL-
5006G150-600 BMS function can actually test the overcharge
current value and reaction time.

1 The function and actual action response of the battery BMS have
been explained in detail. The battery BMS can immediately
provide protection and disconnection measures for the abnormal
voltage, current, temperature and other conditions of the battery
to avoid the occurrence of danger, because the battery BMS is a
safety measure that must be100% full-featured test verification
that security can be ensure, although the test and verification for
the battery BMS can use the oscilloscope to measure the current
value and action response time of the BMS action, it is undoubted
that the oscilloscope can be tested in detail during the
development stage, but in a mass production stage, there is a need
for rapid and complete testing that there is a limit on capacity
production . For this difficulty, GW Instek integrates the BMS test
into the PEL-5000Gseries electronic load. In addition to the
functions of the normal PEL -5000G series, the set test current
required for battery BMS testing is increased. Both the current
action value and the action response timer are integrated into the
PEL-5000G BMS function, allowing a large number of quick tests
to verify that the battery BMS becomes a reliable, accurate and
fast method.

To test BMS overcurrent protection, the PEL-5006G150-600load
starts to sink current (I start), then checks whether the BMS over-
current protection is active. If the BMS over-current protection is

not active, the load starts to increase the load current (I Step) and

206



GUWINSTEK APPLICATION

checks whether the BMS OCP is responds. This process continues
until the BMS OCP activates. Thus, the BMS OCP test can
determine both OCP function current trip level and response time.

207



GUYINSTEK PEL-5000G Series User Manual

Surge test function Applied to capacitive load
start-up and load sudden access (Hot Pltig)
testing

The power input circuit of electronic circuits usually has many high -
capacity capacitors, which are called capacitive loads. Therefore,
when the power supply is used with a capacitive load, an
instantaneous starting current will appear when the power supply is
turned on. The output of the power supply may be affected by this.
Abnormalities, pro tection and other phenomena occur. The Surge
test function of the PEL-5000G series dectronic load can instantly
provide up to 150% of the load specification current, with a
maximum test time of 2000ms. It provides the power supply with
instantaneous dynamic current simulation after or when it is turned
on, and is used to test whether the output of various power supplies
meets the specifications.

Use an electronic load to simulate the instantaneous current
generated by a capacitive load when the power supply output is
started. When the power supply is not outputting, after completing
the relevant settings of the Surge function as required, after turning
on the power supply output, the load is synchronized with the

power supply voltage output through the Load ON Voltage setting. ,
when the detected power supply voltage meets the Load ON
Voltage setting conditions, the load will activate the Surge test
function to check whether the instantaneous supply capability of the
power output meets the specifications, as shown in the figure below.

Load ON Voltage=1.0V
Surge test setting

Surge Current=2A
Normal Current=500mA
Surge step=5

Surge time=50ms

Surge
Current |

Power start 2A Surge Current Test
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Use an electronic load to simulate the surge load current generated
when hot plug -in electrical equipment is connected. When the
power is output, after completing the relevant settings of the Su rge
function as required, press the Start button and the load will activate
the Surge test function. To check whether the power output supply
capability meets the specifications, as shown in the figure below.

Load ON Voltage=1.0V
Surge test setting

Surge Current=2A
Normal Current=500mA
Surge step=5

Surge time=50ms

& Normal 4
¥ Current

Power ON 2A Surge Current Test
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Model 9923current waveform generator

The 9923programmable DC load current waveform generator is
designed to simulate the actual discharge current waveforms that
occur when discharging batteries.

The use of batteries to power a multitude of portable devices such as
mobile phones, tablets, laptops, etc. as well as mobility products like
electric bicycles, scooters and cars has become widespread.

During actual operation in these applications, the battery output
current changes dynamically with the operation of the prod uct. In
order to assess battery life, capacity and any time related
characteristics that may occur during use, it is important to test the
batteries using actual battery load current waveforms under both
general and worst case conditions.

To implement these irregular load current waveforms on an
electronic DC load, there are two methods that can be used:

The first method relies on the use of a digital storage oscilloscope
and a current measuring device such as a current probe or shunt to
capture the actual battery discharge current waveform under real
world conditions. Once captured, the next step is to take this
waveform data and transfer it to an arbitrary waveform generator.

1. Use the arbitrary waveform generator to edit the load current
waveforms manu ally as needed.

2. The output of the arbitrary waveform generator is then sent to
the analog input of the DC load.

The second method is to use the new9923load current generator

which can be installed on a widerangeof GW6 s DC el ectroni c
Thegerer at or output is connected to the
using the provided BNC cable and eliminates the need for a

separate arbitrary generator. Use either manual waveform data

editing or import and oscilloscope waveform to generate simulated

load current waveform on the DC load.

The 9923load current waveform plug -in generator can be installed
on a wide selection of DC loads, including high power electronic
loads such as the PEL5000G series.
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PC application software is provided with the 9923generator to
allow waveform editing, oscilloscope waveform download and
other programming functions.

The DC Load Current Waveform Generator supports up to 2048
steps per timing sequence output voltage and the ability to cycle this
waveform up to 9999 times. With the i ncluded 9923application
software, the user can generate the desired load current waveform.
The output of the Generator is connected to the ANALOG INPUT
terminal of the electronic load cause it to sink the specified current
waveform. Refer to the he current sink example shown in Figure 1.
The 9923technical specification is as shown below. A generator
output voltage of 10V is equal to the maximum current value of the
electronic load used. An output of 5V is equal to 1/2 the maximum
current specification of the load, and so on.

Figurel |
Load Current ™
Waveform
CC2
CCl f caa |

-~ . " Y, T ' )Time

' AT1 :‘\TZ 5.\T3,\T45 .\Ti:ﬂ\: \Tn!

, STEP1  STEP2 STEPn

CYCLE 1 : CYCLE2
n <=2048

9923 Current Waveforrgenerata application software

The included 9923Load Current Waveform Generator Application
Software may be used to edit waveforms that provide the user with
a variety of real load conditions on his electronic load. Up to 2048
steps in each timing sequence can be edited.

The timing sequence programmed can be cycled up to 9999 times.

The minimum available time for each timing step is 50us and the

maximum length of a sequence is about 130,000 seconds or about 36
hour s. Using the electronic | oadds
voltage, current and power status when sinking current can be

monitored.
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In addition to manually editing the required current waveform, the
user can also use an scilloscope to capture and store the actual
current waveform using a comma separated value file (*.csv). The
9923application software can read this current waveform file and
then download it to the 9923Load Current Waveform Generator for
Electronic load simulation use.

Typical applications

1. Simulation of Battery discharge in real -world applications (Loads
may be notebook computers, electric vehicles, electric scooter etc.)
to simulate a variety of dynamic load sink current waveforms
and to provide a number of dynamic current load level
simulations.

2. Testing of power supply load modulation.
3. Simulation of fuel cell life cycle testing.

a. Use the selfediting load current waveform to simulate the
method of reproduction:

w - - A ) IS I‘»'«:. M Pos: 0.000s
L el b
=
iz il M * [osise]
il oW
M 5.00s
3-0ct-17 1431
Edit by9923application software Regeneratiorthe load currentwaveform
b. Use the oscilloscopeds | oad current

has been processedy the 9923application software,
then download to the 9923to simulate current:
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®sup M Pos: 00005 5 L eswy M Pos: 00005
v v

GWINSTEK #= 20+

o] 1]

[coase] o

] i)
Actual load current Edit by9923application Regeneratiorthe load
waveform software currentwaveform

C.

d.

e.

f.

Time Range: Select to use the time specification

User can set Time Range 0~3 or use the oscilloscope to store
the actual current waveform (* .CSV), by means of the 9923
application software to read the actual current waveform file
(*. CSV) and then download to 9923Current Waveform
Generator to proceed with Electronic load simulation.

Time Eange :

it 1o
1 == lm8 ~B6500mS unit: 0.1ms
== 1§~ 65008 unit: 0.13
== 1035 ~ 13000035 unit: 25

COM Port: Set RS232 connection COM Port

New File: Open a new file.
@ Open old File:

Load the existing test step file, or load the oscilloscope CSV
format file using the 9923application software to read the
actual current waveform file (*.csv) and then download it to
9923Current Waveform Generator to proceed Electronic load
simulation.

[FEN %]

<] < 1)) - G ) - [wenn o

man - wwavs =11 @
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g. ﬂ Save to File Save the test step setting values to the

specified file.

h. 9_] Addition : Add a test step after the last test step,
maximum up to 2048 test steps.The program will display and
error message if there are more than 2048.

P Add Step =10ix|

Analog Output (V) : 3 v
Time : 1 m$

Time Range : 1 => 1m$ ~6500mS unit: 0.1mS

sd | cancel |

3.
4.

. Analog Output (V): Set the analog

output voltage.

Time: Set the output voltage time, the
unit changes according to Time
Range.

Add : Make sure to add a new one.

Cancel Cancel setting.

i. Ql Delete: Delete a test step.

j- Insert

Insert a test step afer the currently selected test step,

maximum up to 2048 test steps.

P Add Step =1zl

Analog Output (V) : 3 v
Time : 1 m$

Time Range : 1 = 1mS ~6500m$ unit: 0.1mS

aid | cancel |

1.

3.
4.

Analog Output (V): Set the analog
output voltage.

Time: Set theload time, the unit
changes according to Time Range.

Insert: Make sure to insert a new one.

Cancel Cancel setting.

k. g Download to Load Download test step to 9923.

I. Test Step List Show all test step setting data.

A Double-click to edit the column, press [Enter] to set. If
[Enter] is not pressed, the program will not make changes.

A When the modification is comp lete, the timing diagram
will change and will automatically move to the next step
to provide the changes.
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A When pressing [Enter] in the last step, the program will
automatically go to the next channel to allow more
changes.

m. Cycle Times: Setthe number of cycles, maximum up to 9999
times

n. Log to File: Select whether to save file only and not appear in
the list.

M Logto File:| 20170703172440 | 32000

Check the Log to file box and the program will automatically
generate the serial number YYYYMMDDhhmmss. The user
can alsochange this field manually. This field will be used to
create a log to file name, followed by a 0001 count number.
The test log file will be stored in the TestLog folder.

0. Test Step List Show all test steps setting data.

A Double-click to edit the column, press [Enter] to set. If
[Enter] is not pressed, the program will not make changes.

A When the modification is complete, the timing diagram
will change and will automatically move to the next step.

A When pressing [Enter] in the last step, the program will
automatically go to the next channel to allow more
changes.

p. Start: Start the test.
First, the PC must be connected to the9923to perform an
interface connection detection. If the system does not usethe
9923card or has already started and has not restarted LOAD,
the system will prompt alert [Please check 9923card is
installed in the Load, then restart the Load.], Press OK to exit
the start function, as shown below.

Pro9923 x|

Please check 9923 caxd is into Load, and restert the Load.
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The next step will compare the test steps.9923software will
not download to the 9923EEROM if the test steps are the
same. The9923software will prompt the user whether to
download to 9923if the test steps are not the same. In that
case, the system will show a prompt [Have modify. Do you
want to download LOAD?], as shown below.

Pro9923 |

Hawe modify, Do you want o download to LOAD? ¥/

E‘@)'

After starting the test, if you set the Measure Time to a value
greater than 0, the program measure the voltage, current,
power and other information, and recorded in the Test Log
according to the time interval set.

g. Stop: Stop measuring

-

Chart: Display timing diagram.
ReDraw: Redraw timing diagram.
Cut Block: Delete the data outside the block

Users can adjust the position of Ux and Dx to reduce the
amount of data.

=~ w0

=

GWINSTEK /== o
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Standalone application (noneed for a computer

connection)

The 9923supports stand-alone operation as well. In this case, the
user need only download the waveform data to the 9923EEPROM.
If there is no need for the application software to recor d the voltage,
current and other infor mation, the computer connection can be
removed. The user only has to Press the Start button on the9923
rear panel itself. The analog output will begin to load according to
the edited voltage level and feed the analog input of the timing
output voltage sig nal to the electronic load. Users can also use the
Start key terminal connection (External Start key) to connect an
appropriate length remote external button if more convenient.

9923panel diagram Start Key

——Analog Output—
StartKey — +na_og0+upu_ +A

—ndin

Koy uerg
[ -+ - + - +
AVEIS 0 Bojeuy — V

External Start Key

Parallel applications

The 9923can be applied to multiple parallel loads as needed.
Because the9923current waveform generator uses the analog input
function to control the load current, when the load power or load
current is insufficient, you can obtain higher power and current
using multiple loads. 9923supports parallel operation of to up to
three electronic loads. The9923rear panel provides 3 setsof Analog
outputs (internal paralleled).

The 9923Current Waveform Generator Application Software scales
corresponding waveform voltage level as the sum of the current of
the parallel loads. For example, when 3 sets ofPEL-5004G120-160
1200V/ 160A/ 4000W are required to test 200A; each PEL-5004G
120-160must allocate 200A current analog input.
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This requires 16A/ V, 66.666/16 = 4.166V. Thus, the9923
application software voltage must be edited to 4.166V and then
through the following diagram connected in parallel with three
PEL-500G-1200-160.

Each PEL-5004G120-160 will be seenan input voltage level
equivalent to a 66.666A load current, resulting in a total of 200A.

9923Installation method
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SEQUENCE LOADQremote only)

SEQUENCE LOAD function, the time sequence can be 2~16 STEP,
each STEP must set the load valueand time, after starting the test, it
will be executed repeatedly according to the set value until the
voltage is less than VTH (threshold voltage) value, or received Stop
the command to stop the test. During the test, the load value can be
modified, and the time is fixed. Apply the TRIG command to trigger
and change of the load value. The SEQUENCE LOAD function is
only for REMOTE operation. The action mode is shown in Figure 1,
the parameters are STEP n=2-~16,
CCl5/ CVv1l5, GT1510us¥ 998000m§(Timee0:
20us~1000us resolution=10us, this range cannot be set in the first
Step, rl: 2~ 65535ms, resolution=1ms, r2:66 ~ 999Sec resolution=
1Sec).

CC4
CCl CCl

CC2
cco CCO

CC3 REPEAT...

. S —— p— >Time
v ATO 4 ATI :AT2 1 AT3 AT4 & ATO

STEP=5

REMOTE SEQUENCE LOAD TEST command

Sequence Load test set conrmand Note

SEQLD:TYPE{SPH{CC|CPH] NL} SET CC or CP MODE

SEQLD:TOTSTEP{SPHn}{;NL} SET STER n=2~16

SEQLD:TIME{n{SPHNR1}{{NL} SET GTI ME= 0.,0:
n=0~15

SEQLD:CC{n{SP}{NR2}{} NL} SET CURRENT, UNIT: A,
n=0~15
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SEQLD:CP{n}{SPH{NR2}{ NL}

SEQLD:TRIG{SPHON}j NL}

PEL-5000G Series User Manual

SET POWER, UNIT:W,
n=0~15

TRIGGER CHANGE CC/CP
VALUE

SEQLD:TEST{SPH{ON|OFF}] NL} SET START or STOP TEST

PEL-5006G150-600(150V/600A,6KW) Operationexample

REMOTE
RISE 24

FALL 24
SEQLD:TYPE CC
SEQLD:CCO 30
SEQLD:CC?
SEQLD:TIMEO 1000
SEQLD:TIMEQ?
SEQLD:CC1 60
SEQLD:TIMEL 2000
SEQLD:CC2 15
SEQLD:TIME2 500
SEQLD:TOTSTEP 3
SEQLD:TOTSTEP?
VTH 1
SEQLD:TEST ON

220

(Set remote control)
(Set rise slope24A/uS)
(Set fall slope24A/uS)
(Set CC SEQ MODB
(Set CC0=30A

(Read CCO value)

(Set TIMEO=1000m$
(Read TIMEO value)
(Set CC1=60A

(Set TIME1=2000m$
(Set CC2=15A

(Set TIME2=500m$
(Set 3 STEP

(Read STEP setting
(Set VTH=1V)
(execute SEQ MODE tes}
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Actual waveform(CH1 = Imonitor 60A/\V, CH2 = Vin)

Al @ Stop M Pos: 2.360s MEASURE
v

CH2
Rise Time

cc1 CcC1 cc1
2
cCco E cco C'ﬁasff
e o g
0.5s e CHd Off
Max

CH2 200 M 1.00s
11-Aug-22 10:15

221



GUYINSTEK PEL-5000G Series User Manual

APPENDIX

PEL5000G Default Settings..........cooovviviiiiiniians 223
Replacing the Fuse.........cocooiiiiiie e 22€
PEL-5000G Dimensions (for PE5004G150-400,
PEL-5005G 150500, PEE5006G150-600,
PEL-5004G600-280, PEE5005G600-350,
PEL-5006G600-420, PEE5004G1200-160,

PEL-5005G 1200200, PEE5006G1200-240).......... 227
Dimensions with Terminal...........ccoooviiiiiiiiionnss. 228
Terminal without Rack Frame.............oooiviiiiiiian 228
PEL5000G series Specifications......................... 22¢
PEL-5004G150400, PEE5005G15G6500.........cccvvvnevennnnes 22¢
PEL-50BG-150600, PELS50MIG-60028)........ccvnvvvvneeennnens 23:¢
PEL-500G-600390, PEL:500BG-600420...........cccvvveeennnnes 23¢
PEL-5001G-1200160.........cccuuiiiiiiiiiiimmcerneeiieeirineeei e e 23¢
PEL-500G-1206200,PEL-500BG-1200240............ccvvv...e.. 24z
Certificate Of Compliance...........cocociiiiiiiiiicannnnn 24¢€
GPIB programming Example.............cccoooiiiiieen 247
PEL-5000G series USB Instruction...................... 251
PEL-5000G series LAN Instruction...................... 253

222



GYINSTEK

APPENDIX

PEL5000GDefault Settings

The following default settings are the factory configuration settings

for the load.

Model PEL5004G-150400 PEL5006G-150500 PEL5006G-150-600
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 22500.@ 18000.@ 15000.@
CR L+Preset 22500.@ 18000.@ 15000.@
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 0.0wW
Model PEL5004G600280 PEL-5006G600350 PEI-5006G-600-420
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 128568q 102854q 85712q
CR L+Preset 128568q 102854q 85712q
CV H+Preset 60000 V 60000 V 600.00 V
CV L+Preset 60000V 60000 V 600.00V
CP L+Preset 0.00 W 0.0W o.ow
CP H+Preset 0.00 W 0.0w 0.0wW

Model

PEL5004G-1200160 PEL-5006G-1200200 PEL-5006G-1200240

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 450000q 360000q 22500q
CR L+Preset 450000q 360000q 22500q
CV H+Preset 120000 V 12000 V 12000 V
CV L+Preset 120000V 12000 V 12000 V
CP L+Preset 0.00 W 0.0w 0.0W
CP H+Preset 0.00 W 0.0w 0.0W
Model PEL5004G-150400 PEI-5006G-150500 PEL5006G-150600
Item 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 400.00 A 500.00 A 6000 A
I_Lo 0.00A 0.00 A 0.00 A
W_Hi 4000.0 W 5000.0 W 60000 W
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W_Lo o.o0w o.0w o.ow

Model PEL5004G600280 PEL5006G-600350 PEL5006G600420
ltem Initial value for Limit

V_Hi 60000 V 60000 V 60000 V

V_Lo 0.00V 0.00V 0.00V

|_Hi 28000 A 35000 A 42000 A

|_Lo 0.00 A 0.00 A 0.00 A

W_Hi 40000 W 5000.0 W 6000.0 W

W_Lo o.ow o.o0w o.ow

Model PEL-5004G-1200160 PEI-5006G-1200-200 PEL-5006G-1200240
ltem Initial value for Limit

V_Hi 120000 V 120000 V 120000 V

V_Lo 0.00V 0.00V 0.00V

|_Hi 160.00 A 20000 A 24000 A

| Lo 0.00 A 0.00 A 0.00 A

W_Hi 4000W 5000.0W 60000 W

W_Lo o.ow o.ow o.ow

Model PEL-5004G-150400 PEI-5006G-150500 PEI-5006G-150600
ltem Initial value for DYN

T HI 2.000mS 2.000mSs 2.000mS

TLO 2.000mS 2.000mSs 2.000mS

RISE 0.0256A/uS 0.0320A/uS 0.0384A/uS

FALL 0.0256A/uS 0.0320A/uS 0.0384A/uS

Model PEL-5004G600280 PEI-5006G-600350 PEIL-5006G600420
ltem Initial value for DYN

T HI 2.000mS 2.000mSs 2.000mS

TLO 2.000mS 2.000mSs 2.000mS

RISE 0.01792A/uS 0.0224A/uS 0.02688A/uS

FALL 0.01792A/uS 0.0224A/uS 0.02688A/uS
Model PEL-5004G-1200160 PEI-5006G-1200200 PEL5006G-1200240
Iltem Initial value for DYN

T HI 2.000mS 2.000mSs 2.000mS

TLO 2.000mS 2.000mSs 2.000mS

RISE 0.01024A/uS 0.0128A/uS 0.01536A/uS

FALL 0.01024A/uS 0.0128A/uS 0.01536A/uS
Model PEL5004G-150400 PEL5006G-150500 PEL5006G-150600
Iltem Initial value for CONFIG

SENSE Auto Auto Auto

LD-ON 2.50V 250V 250V

LD-OFF 1.00V 1.00Vv 1.00V

+LOAD +LOAD +LOAD +LOAD

224



GYINSTEK APPENDIX

Model PEL5004G600280 PEL5006G600350 PEL-5006G600420
Iltem Initial value for CONFIG

SENSE Auto Auto Auto

LD-ON 40V 40V 40V

LD-OFF 0.5V 0.5V 0.5V

+LOAD +LOAD +LOAD +LOAD

Model PEL-5004G-1200160 PEI-5006G-1200200 PEIL-5006G-1200240
Iltem Initial value for CONFIG

SENSE Auto Auto Auto

LD-ON 10.0vV 10.0vV 10.0vV

LD-OFF 5.00V 5.00V 5.00V

+LOAD +LOAD +LOAD +LOAD

Model All model

Item Initial value

SHORT Disable

OPP Disable

OCP Disable
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Replacing the Fuse

Background Check the rating of the line fuse and replace it
with the correct fuse if necessary. 100V~230V,
PEL-5000Gseries use T5A/250V (5*20mm), The
AC line fuse is located left, the AC line receptacles
is shown as figure below. Change an appropriate
specifications fuse and then reinstall fuse holder
and connect the power cord.

PEL5000Gseries
fuseholder

_ T5A/250V (5*20mm)
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PEL-5000GDimensions (for PEL-5004G150400, PEL-5005G150500, PEL-5006G150-600, PEL-:5004G600-280, PEL-5005G600-350, PEL-5006G600-420,
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Dimensionswith Terminal
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PEL5000GseriesSpecifications

The specifications apply when the PEL-5000Gis powered on for at
least 30 minutes. Note that the high frequency and high voltage
options are listed as separate specifications.

PEL-5004G150400, PEL-5005G150-500

Model PEL-5004G150400 PEL-5005G150-500

Powef® 0 d 4kw 0 d 6KW max.t 0 d 5kw 0d 7.5k max.t
Current 0 d400A 0 d 600Amax.t 0 d 500A 0d 750A max.t
Voltage 0d 150V

Min. Operating , 7\ @mooa 0.7V@500A

Voltage

Protections

Over Power Protection(OPP) 105%
Over Current Protection(OCP104%
Over Voltage Protection(OVP105%
Over Temp Protection(OTP) 90°C+5°C
Constnt Current Mode

Rangé? 0 d 40A 0 d 400A 0d 50A 0 d 500A
Resolution 0.64mA 6.4mA 0.80mA 8.0mA
Accuracy® + 0.05% of (Setting + Range)
Constant Resistance Mode
Range 0.375 d22.5q 00018 d0.375 0.3y d18ky 0.0015; d0.3q
Resolution 44eS 6.2% q 56eS 5eq
Accuracy + 0.1%(Vin/Setting) + 0.1% of (Settingt + 0.1%(Vin/Setting) + 0.1% of (Setting +
+0.1% IF.S. Range)+ 0.1% IF.S + 0.1% IF.S. Range)+ 0.1% IF.S

Constant Voltage Mode
Range 0d 150V
Resolution 2.5mV
Accuracy + 0.06% of (Setting + Rang)
Constant Power Mode
Range 0 d400W 400d 4kwW 0d 500W 500d 5kwW
Resolution 6.4mW 64mwW 8mw 80mw
Accuracy* + 02% of (Setting + Range)
Constant Voltage Mode + Curreniirhit Mode
Range 150V 400A 150V 500A
Resolution 2.5mV 6.4mA 2.5mVvV 8mA

N + 0.05% of + 1.0% of + 0.05% of + 1.0% of
Accuracy*

(Setting + Range) (Setting + Range) (Setting + Range) (Setting + Range)
Constant Voltage Mode + Powgiimit Mode
Range 150V 4KV 150V 5kKwW
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Resolution 2.5mV 64mwW
N + 0.05% of + 1.0% of
Accuracy* ) )
(Setting + Range)  (Setting + Range)
Turbo modé® OFF ON
Short/OCP/OPPtest function
Max. Current 400A 600A
Max. Power 4000W 6000W
TestAccuracy®  + 1.0% of Readng + Range)
. 1004 10000mS
Short Time ; 100d 2000mS
Continuous

Setting Accuracy +5mS
Short V Hi
Short V Lo
OCP Time(Tstep) 100ms
Setting Accuracy +5mS
Setting range :

P ISTAR
ocp IS ! 0.00Ad 400.00A

ISTEP/ISTOP

Resolution: 6.4mA Resolution: 9.6mA Resolution: 8.0mA
Setting range: 0.00Y150.00V/ Resolution: 0.0025 V

OCP VTH
OPP Time(Tstep) 100ms
Setting Accuracy *5mS

20ms

Setting range :
0.00Ad 600.00A

20ms

Setting range :
0.00Wd 60000W

2.5mVv
+0.05% of

(Setting + Range)

OFF

500A
5000W

1004 10000mS
Continuous

Setting range0.00Vd 150.00V/Resolution:0.0025V
Setting range: 0.00 150.00V/ Resolution: 0.0025V

100ms

Setting range :
0.00Ad 500.00A

100ms

Setting range :
0.00Wd 5000.0W

80mw

+ 1.0% of
(Setting + Range)
ON

750A
7500W

100d 2000mS

20ms

Setting range :
0.00Ad 750.00A
Resolution: 12mA

20ms

Setting range :
0.00Wd 7500.0W

Resolution: 64.0mWResolution: 96.0mWResolution: 80.0mWResolution: 120mwW

Setting range: 0.00¥Y150.00V/ Resolution:0.0025V

Setting range: 0.004 400.00A/

OPP PSTAR/ Setting range :
PSTEP/PSTOP  0.00Wd 4000.0W
OPP VTH
Batt test Mode
ModeCC

Resolution:6.4mA
Mode CP

Setting range: 0.08/ d 4000.0W
Resolution:64.0mW

Setting range: 0.004 500.00A/
Resolution:8.0mA

Setting range: 0.0/ - 5000.0W
Resolution:80.0mwW

STOP Voltage(UVP Setting range: 0.009 150.00V/ Resolution: 0@25V

STOP TIME
STOP CAP.AH
STOP CAP.WH
BMS Test Mod& Turbo mode
Max. Current 400A
Meas. Accuracy
0.05msd 10ms.
Resolution: 0.01ms
+0.@2mS

+0.06mS

Shorttest Time

Meas. Accuracy
Setting Accuracy

Setting range:
ShortITH 0.19A d 200.0QA /

Resolution:6.4mA

Setting range:
OCPISTAR 0.64A d 400.00A /

Resolution:6.4mA

230

600A

+6.0% of ( Reading + Range )

Setting range:
0.28A d 300.00/
Resolution:9.6mA
Setting range:
0.96Ad 600.00A /
Resolution:9.6mA

Setting range: OFF, 1d 99999s/ Resolution: 1s
Setting range: OFF, 0.d 1999,AH/ Resolution: 0.1AH
Setting range: OFF, 0.d 1999,9WH/ Resolution: 0.1WH

500A

Setting range:
0.24A d 250.0(A /
Resolution:8.0mA
Setting range:
0.80A d 500.00A /
Resolution:8.0mA

750A

Setting range:
0.36A d 375.008/
Resolution:12mA
Seting range:
1.20Ad 750.00A /
Resolution:12mA
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OCPTSTEP 0.05d 10ms, 0.05d 10ms 0.05d 10ms, 0.05d 10ms
11d1000ms ' 11d1000ms '
Meas. Accuracy +0.1ms/+0.5ms +0.5ms +0.1ms/+0.5ms +0.5ms
Setting range: Setting range: Setting range: Setting range:
OCP ISTEP 0.00A d400.00A/ 6.00Ad600.00A/ 0.00Ad500.00A/ 7.50Ad750.00A/
Resolution:6.4mA  Resolution:9.6mA Resolution:8.0mA  Resolution:12mA
Setting range: Setting range: Setting range: Setting range:
OCP ISTOP 0.64A d 400.00A/ 0.96Ad600.00A/ 0.80Ad500.00A/ 1.20Ad750.00A/
Resolution:6.4mA  Re®lution: 9.6mA  Resolution:8.0mA  Resolution:12mA
Setting range: Setting range: Setting range: Setting range:
OCP ITH 0.19Ad200.0A/ 0.28Ad300.000/ 0.24Ad250.00A/ 0.36Ad375.008/
Resolution:6.4mA  Resolution:9.6mA Resolution:8.0mA  Resolution:12mA
Surge TesMode

20d 100G s/ 2 d 65535ms/ 66d 999Sec

0.010d 9.999/ 99.99/ 999.9/ 9999mS

1eS/ 10eS/ 10 S/ 1mS + 50ppm

0.0256d 1.6008/eS 0.2560d 16.0008/£S0.0320d 2.0000/eS

0.064A/eS

40 d 400A

Surge current 0d 600A

Normal current 0 d 400A

Surge time 10d 2000ms
Surge step 1d5

SEQ LoadMlode (Remote only )
Load mode CC/ CP

Setting STEP 2d16

Timing

Resolution 10us/ 1ms/ 1Sec
Dynamic Mode

Timing

Thigh & Tlow

Resolution 0.001/ 0.01/ 0.1/ 1mS
Accuracy

Slew rate

Resolution 0.0064A/eS

Min. Rise Time  25¢S(typical)
Accuracy +( 5% of Setting)+10es
Current

Range 0d 40A
Resolution 0.64mA

Conf key parameir

LDon voltage
LDoFFvoltage
Average time
CV res. speed
Measurement

6.4mA

0d75A
0d500A

0.00BA/eS

0 d50A
0.8mA

Setting range: @5V d 62.50V/ Resolution: @5V
Setting range: MO0V d 62.250V/ Resolution: 0.0R5V

0d64
1d4 (Fastest)

Voltage Read Back
Range (5 Digital) 0d 15V

Resolution
Accuracy

Resolution

0.25mV

15d 150V
2.5mV

+ 0.025% of (Reading + Range)
Current Read Back
Range (5 Digital) 0d40A

0.64mA

40 d 400A
6.4mA

0d 15V
0.25mV

0d 50A
0.8mA

0.3200d 20.000/eS
0.08AES

50 d 500A
8mA

15d 150V
2.5mV

50 d 500A
8mA
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Accuracy + 0.05% of (Reading + Range)

Power Read &ck

Range (5 Digital) 4kwW 5KW
Resolution 0.01W 0.01W
Accuracy* + 0.06% of (Reading + Range)

General

Typical Short Resistancel.8mq, 1.5mq
Maximum Short Current 400A 500A
Load ON Voltage 0.25d62.5V

Load OFF Voltage 0d 6225V

Power Consumption 550VA

Dimension(HxWxD)  177mm x 49mm X 741mm

Weight 32kg 32.%g
Temperaturé® 0d40C
Safety & EMC CE

PEL-5006G-150-600, PEI-504G-600-280

Model PEL-5006G-150-600 PEL-5004G-600-280

Powef! 0 d 6kwW 0 d 9KW max* 0 d 4kw 0 d 6KW max."
Current 0d 600A 0 d 900Amax* 0d280A 0d 4208 max*
Voltage 0d 150V 0d 600V

Min. Operating , 2\ ag00a 10V@280A

Voltage

Protections

Over Power Protection(OPP) 105%
Over Current Protection(OCP104%
Over Voltage Protection(OVP105%
Over Temp Protectin(OTP) 90°C+5°C
Constant Current Mode

Rangé? 0d60A 0 d 600A 0d28A 0d 280A

Resolution 0.96mA 9.6mA 0.448mA 4.48mA

Accuracy? + 0.05% of (Setting + Range)

Constant Resistance Mode

Range 0.25 d 15k 00012; d0.25q  2.143% d12861@ 0.0357% d2.1435

Resolution 67eS 4.16%q 8eS 35.72q

Accuracy + 01%(Vin/Setting) + 0.1% of (Setting + + 0.1%(Vin/Setting) *+ 0.1% of (Setting +
+0.1% IF.S Range) +0.1% IF.S +0.1% IF.S Range) +0.1% IF.S

Constant Voltage Mode

Range 0d 150V 0d 600V

Resolution 25mV 10mvVv

Accuracy + 0.06% of (Setting + Range)

Constant Power Mode

Range 0 d 600W 600d 6KW 0 d400W 400d 4KW

Resolution 9.6mW 96mw 6.4mW 64mwW
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Accuracy*

+ 02% of (Setting + Range)

Constant Voltage Mode + Current Limit dle

Range
Resolution

Accuracy*

150V 600A
2.5mVv 9.6mA
+0.05% of + 1.0% of

(Setting + Range) (Setting + Range)

Constant Voltage Mode + Power Limit Mode

Range
Resolution

Accuracy*

Turbo modé®

Short/OCP/OPPtest function

Max. Current
Max. Power
TestAccuracyP

Short Time

SettingAccuracy
Short V Hi

Short V Lo

OCP Time(Tstep) 100ms

SettingAccuracy

OCP ISTAR/
ISTEPISTOP

OCP VTH

OPP Time(Tstep) 100ms

SettingAccuracy
OPP PSTAR/
PSTEP/PSTOP
OPP VTH

Batt test Mode
ModeCC

Mode CP

150V 6KW
2.5mV 96mw
+0.05% of + 1.0% of
(Setting + Range) (Setting + Range)
OFF ON
600A 900A
6000W 9000W
+ 1.0% of Readng + Range)
100d 10000ms

- 100d 2000ms
Continuous
+5mS

Setting range0.00V- 150.00V /
Resolution:0.0025V

Setting range: 0.00¥150.00V /
Resolution: 0.0025V

20ms

+5mS

Setting range: Setting range:
0.00Ad 600.00A  0.00Ad 900.00A
Resolution: 9.6mA Resolution:14.4mA
Setting range: 0.00v¥150.00V/
Resolution: 0.0025 V

20ms

+5mS

Setting range: Setting range:
0.00Wd 6000.0W  0.00Wd 9000.0W
Resolution: 96mW Resolution:144mW
Setting range: 0.004 150.00V/
Resolution:0.0025V

Setting range:0.00Ad 600.00A/
Resolution:9.6mA
Setting range: 0.00/ d 6000.0W
Resolution:96mwW

STOP Voltage(UVPSetting range: 0.00\@ 150.00V/

STOP TIME
STOP CAP.AH
STOP CAP.WH

Resolution: 0.025V

+ 01% of (Setting + Range)

600V 280A
10mvV 4.48mA
+0.05% of + 1.0% of

(Setting + Range) (Setting + Range)

600V 4KW
10mVv 64mwW
+0.05% of + 1.0% of
(Setting + Range) (Setting + Range)
OFF ON
280A 420A
4000W 6000W
1004 10000ms

- 100d 2000ms
Continuous

Setting range0.00V- 600.00V /
Resolution:0.01V

Setting range: 0.00¥600.00V /
Resolution: 0.01V
100ms 20ms

Setting range: Setting range:
0.00Ad 280.00A 0.00Ad 420.00A
Resolution:4.48nA Resolution:6.72mA
Setting range: 0.00v¥600.00V /
Resolution: 0.0V
100ms 20ms

Setting range: Setting range:
0.00Wd 4000.0W  0.00Wd 6000.0W
Resolution:64mW  Resolution: 96mW
Setting range: 0.004 600.00V/
Resolution:0.01V

Setting range:0.00Ad 280.00A/
Resolution:4.48mA

Setting range: 0.0&/ d 4000.0W
Resolution:64mwW

Setting range: 0.00d 600.00V/

Resolution: 0.QV

Setting range: OFF, 11 99999s/ Resolution: 1s
Setting range: OFF, 0.d 1999,RAH/ Resolution: 0.JAH
Setting range: OFF, 0.4 1999,9WH/ Reslution: 0.1WH
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Max. Current
Meas. Accuracy
Short Time
Meas. Accuracy
Setting Accuracy

ShortITH

OCPISTAR

OCPTSTEP

Meas. Acuracy

OCP ISTEP

OCP ISTOP

OCP ITH

Surge TesMode

600A

PEL5000G Series User Manual

900A

+6.0% of ( Reading + Range )
0.05ms~10msResolution: 0.01ms

+0.@mS
+0.06mS

Setting range:
0.28A d 300.00
Resolution:9.6mA
Setting range:
0.96Ad 600.00A /
Resolution:9.6mA
0.05d 10ms,
11d1000ms
+0.1ms/+0.5ms
Setting range:
0.00A d 600.00A /
Resolution:9.6mA
Setting range:
0.96A d 600.00A /
Resolution:9.6mA
Setting range:
0.28A d 300.00A /
Resolution:9.6mA

Setting range:
0.43A d 450.00A
Resolution:14.4mA
Setting range:
1.44A d 900.00A /
Resolution:14.4mA

0.05d 10ms,

+0.5ms

Setting range:
9.00A d 900.00A /
Resolution:14.4mA
Setting range:
1.44A d 900.00A /
Resolution:14.4mA
Setting range:
0.43A d 450.00A /
Resolution:14.4mA

20d 1000us/ 2d 65535ms/ 66d 999Sec

0.010d9.999/ 99.99/ 999.9/ 9999mS

1eS/ 10eS/ 10 S/ 1mS + 50ppm
0.0384d 2.4001/eS 0.3840d 24.0000/€S0.01792d 1.1200 /S 0.1792d 11.200/eS

0.096A/eS

60 d 600A

Surge current 0 d 900A

Normal current 0 d 600A

Surge time 10d 2000ms
Surge step 1d5

SEQ LoadMode (remae only )
Load mode CC/ CP

Setting STEP 2d16

Timing

Resolution 10us/ 1ms/ 1Sec
Dynamic Mode

Timing

Thigh & Tlow

Resolution 0.001/0.01/ 0.1/ 1mS
Accuracy

Slew rate

Resolution 0.006A/eS

Min. Rise Time  25¢S(typical)
Accuracy +( 5% of Setting)+10es
Current

Range 0d 60A
Resolution 0.96mA
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9.6mA

280A

Setting range:
0.13A d 140.00A /
Resolution:4.48mA
Setting range:
0.44Ad 280.00A /
Resolution:4.48mA
0.05d 10ms,
11d1000ms
+0.1ms/+0.5ms
Setting range:
0.00A d 280.00A /
Resolution: 4.48hA
Setting range:
0.44A d 280.00A /
Resolution: 4.48nA
Setting range:
0.13A d 140.00A /
Resolution:4.48mA

0d420A
0d280A

0.00448A/eS

0d28A
0.45mA

420A

Setting range:
0.20A d 210.0/
Resolution:6.72mA
Setting range:
0.67A d 420.00A /
Resolution:6.72mA

0.05d 10ms,

+0.5ms

Setting range:
4.20Ad 420.00A /
Resdution: 6.72mA
Setting range:
0.67A d 420.00A /
Resolution:6.72mA
Setting range:
0.20A d 21000A /
Resolution:6.72mA

0.0448A/eS

28d 280A

4.48nA
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Conf key parameter

LDon voltage Setting range: @5V d 62.50V/

Resolution: 025V

LDoFFvoltage  Setting range: @O0V d 62250V/

Resdution: 0.0@5V
Average time 0de4
CVres.speed 1d4 (Fastest)
Measurement
Voltage Read Back

Range (5 Digital) 0d 15V 15d 150V
Resolution 0.25mV 2.5mV
Accuracy + 0.025% of (Reading + Range)
Current Read Back

Range (5 Digital) 0 d60A 60 d 600A
Resolution 0.96mA 9.6mA
Accuracy + 0.05% of (Reading + Range)

Power Read Back
Range (5 Digital) 6kW

Resolution 0.01W
Accuracy* + 0.06% of (Reading + Range)
General

Typical Short Resistancel.2mq
Maximum Short Current 600A

Load ON Voltage 0.25d62.5V
Load OFF Voltage 0d 6225V
Power Consumption 550vA

Dimension(HxWxD)  177mm x 49mm x 741mm

Weight 32.5%g
Temperaturé® 0d40C
Safety & EMC CE

Setting range: GV d 1000V/
Resolution: 04V

Setting range: MO0V d 99.60V /
Resolution: 0. 01V

0deov 60d 600v

1.00mV 10.0mV

0d28A 28d 280A
0.448nA 4.48mA

AKW

35.73nmq
280A

0.4d 100V
0d99.6V

32.5%g

PEL5006G-600-350, PEL-5006G-600420

Model PEL-5006G-600-350

Powef! 0 d 5kwW 0d 7.5k max.*
Current 0d 3507 0 d 525A max*
Voltage 0d 600V

Min. Operating 10V@350A

Voltage

Protections

Over Power Protection(OPP) 105%
Over Current Protection(OCP104%
Over Voltage Protection(OVP105%
Over Temp Protection(OTP) 90°C+5°C

PEL-5006G-600-420

0 d 6kwW 0 d 9KW max."®
0d420A 0 d 630A max.t
10V@420A
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Constant Current Mode

Rangé? 0d35A 0d350A 0d42A 0d420A
Resolution 0.56mA 5.6mA 0.672mA 6.72mA
Accuracy? + 0.05% of (Setting + Range)
Constant Resistance Mode
Range 1.7148| 4102888 0.028% d1.7148 1.429@ d8574@ 0.0238 d1.429Q
Resolution 10eS 28.584q 12eS 23.82q
Accuracy + 01%(Vin/Setting) = 0.1% of (Setting + £ 01%(Vin/Setting) * 0.1% of (Setting +
+0.1% IF.S Rang) +0.1% IF.S +0.1% IF.S Range) +0.1% IF.S

Constant Voltage Mode
Range 0d 600V
Resolution omvV
Accuracy + 0.06% of (Setting + Range)
Constant Power Mode
Range 0 d 500W 500d 5kw 0d 600W 600d 6KW
Resolution 8mw 30mw 9.6mW 96mw
Accuracy* + 0.1% of (Setting + Range)
Constant Voltage + Current Limit Mode
Range 600V 350A 600V 4207
Resolution 1omVv 5.6mA 10mVv 6.72mA

N + 0.05% of + 1.0% of +0.05% of + 1.0% of
Accuracy*

(Setting + Range) (Setting + Range) (Setting +Range) (Setting + Range)
Constant Voltage Mode + Powéimit Mode

Range 600V 5kW 600V 6KkwW
Resolution 10mvV 80mw 10mVv 96mw
N + 0.05% of + 1.0% of + 0.05% of + 1.0% of

Accuracy* ) ) ) )
(Setting + Range) (Setting + Range) (Setting + Range) (Setting+ Range)

Turbo modé® OFF ON OFF ON

Short/OCP/OPP test function

Max. Current 350A 525A 420A 630A

Max. Power 5000W 7500W 6000W 9000W

TestAccurac}f  + 1.0% of Readng + Range)

. 100d 10000ms 1004 10000ms

Short Time b 100d 2000ms B 100d 2000ms
Continuous Continuous

SettingAccuracy *5mS

Short V Hi Setting range0.00Vd 600.00V/Resolution:0.01V

Short V Lo Setting range0.00Vd 600.00V/Resolution:0.01V

OCP Time(Tstep) 100ms 20ms 100ms 20ms

SettingAccuracy *5mS

OCP ISTAR/ Setting range: Setting range: Setting range: Setting range:

ISTEPNISTOP 0.00Ad 35000A 0.00Ad 52500A 0.00Ad 420.00A 0.00Ad 630.00A
Resolution:5.6mA  Resolution:8.4mA  Resolution:6.72mA Resolution:10.08mA

OCP VTH Setting range: 0.004 600.00V/ Rsolution: 0.01 V

OPP Time(Tstep) 100ms 20ms 100ms 20ms

SettingAccuracy +5mS
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OPP PSTAR/
PSTEP/PSTO

OPP VTH
Batt test Mode

ModeCC

Mode CP

Setting range:

Setting range:

Setting range:

Setting range:

0.00Wd 5000.0W  0.00Wd 7500.0W 0.00Wd 6000.0W 0.00Wd 9000.0W
Resolution:80mW  Resolution:120mW Resolution:96mW  Resolution:144mwW
Setting range: 0.00V¥ 6000V/ Resolution:0.01V

Setting range0.00Ad 350.00A/

Resolution:5.6mA

Seting range: 0.08V d 5000.0W

Resolution:80mwW

Setting range:0.00Ad 420.00A/

Resolution:6.72mA

Setting range: 0.00/ d 6000.0W

Resolution:96mwW

STOP Voltage(UVFSetting range: 0.00d 600.00V/ Resolution: 0.01V
Setting range: OFF, 1199999s/ Resolution: 1s

Setting range: OFF,.Q d 1999,9AH / Resolution: 0.1AH
Setting range: OFF, 0.d 1999,9WH / Resolution: 0.1WH
BMS Test Modé&’ Turbo mode

STOP TIME
STOP CAP.AH
STOP CAP.WH
Max. Current
Meas. Accuracy
Short test Time
Meas. Accuracy

Setting Accuracy

ShortITH

OCPISTAR

OCPTSTEP

Meas. Accuracy

OCP ISTEP

OCP ISTOP

OCP ITH

Surge TesMode

350A

525A

+6.0% of (Reading + Range )
0.05msd 10ms. Resolution:0.01ms

+0.@mS
+0.66mS

Setting range:
0.16Ad 175.0A/
Resolution:5.6mA
Setting range:
0.56A d 350.00A /
Resolution:5.6mA
0.05d 10ms,
11d1000ms

+0.1ms/+0.5ms

Setting range:
0.00A d 3500A /
Resolution:5.6mA
Setting range:
0.56A d 350.00A /
Resolution:5.6mA
Setting range:
0.16Ad175.0A/
Resolution:5.6mA

Surge current 0d525A
Normal current 0 d350A
Surge time 10d 2000ms
Surge step 1d5

SEQ LoadViode (remate only )
Load mode CC/ CP
Setting STEP 2d16

Setting range:
0.25A d262.5A/
Resolution:8.4mA
Setting range:
0.84A d 525.00A /
Resolution:8.4mA

0.05d 10ms,

+0.5ms

Setting range:
5.25Ad 525.00/
Resolution:8.4mA
Setting range:
0.84A d 525.00A /
Resolution:8.4mA
Setting range:
0.25A d262.5A/
Resolution:8.4mA

420A

Setting range:
0.20Ad2100A /
Resolution:6.72mA
Setting range:
0.67A d420.00A /
Resolution:6.72mA
0.05d 10ms,
11d1000ms

+0.1ms/+0.5ms

Setting range:
0.00Ad 420.0A /
Resolution:6.72mA
Setting range:
0.67A d420.00A /
Resolution:6.72mA
Setting range:
0.20Ad2100A /
Resolution:6.72mA

0d630A
0 d420A

630A

Setting range:
0.30Ad 3150A/
Resoluton: 10.08mA
Setting range:
1.00A d 630.00A /
Resolution:10.08A

0.05d 10ms,

+0.5ms

Setting range:
6.30A d 630.04/
Resolution:10.08mA
Settingrange:

1.00A d 630.00A /
Resolution:10.08mA
Setting range:
0.30Ad 3150A/
Resolution:10.08mA
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Timing
Resolution
Dynamic Mode
Timing

Thigh & Tlow
Resolution
Accuracy

Slew rate
Resolutian

Min. Rise Time
Accuracy
Current

Range
Resolution

20d 1000us/ 2d 65535ms/ 66d 999Sec
10es/ 1ms/ 1Sec

0.010d 9.999/ 99.99/ 999.9/ 9999mS

0.001/0.01/ 0.1/ 1mS

1£S/10eS/100e S/AMS + 50ppm

0.0224d 1.4000/eS 0.2240d 14.008/eS 0.02688d 1.680/eS 0.2688d 16.80(A/eS
0.00B66A/eS 0.066A/eS 0.00672A/eS 0.0672A/eS
25¢S(typical)

+( 5% of Setting)+10es

0d5A 35d 350A 0d42A 42d 420A
0.56mA 5.6mA 0.67mA 6.72mA

Conf key parameter

LDon voltage
LDoFFvoltage
Average time

CV res. speed
Measurement
Voltage Read Bacl
Range (5 Digital)
Resolution
Accuracy

Setting range: GV d 100.0V/ Resolution: GV
Setting range: MO0V d 99.60v/ Resolution: 0.01V
0d64

1d4 (Fastest)

K

0deov 60d 600V 0deov 60d 600V
1.00mV 10.0mV 1.00mV 10.0mV

+ 0.025% of (Reading + Range)

Current Read Back

Range (5 Digital)
Resolution
Accuracy

Power Read Back
Range (5 Digital)
Resoution
Accuracy*
General

0d35A 35d350A 0d42A 42d 420A
0.56mA 5.6mA 0.672nA 6.72mA
+ 0.05% of (Reading + Range)

5kw 6KW
0.01W
+ 0.06% of (Reading + Range)

Typical Short Resistance 28.584nq, 23.82nm
Maximum Short Current 350A 420A

Load ON Voltage
Load OFF Voltage

04d100v
0d99.60/

Power Consumption 550vA
Dimension(HxWxD)  177mm x 490mm X 741mm

Weight
Temperaturé®
Safety & EMC
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PEL-5004G-1206160

Model PEL-5004G-1200-160
Powef! 0 d 4kw

Current 0d160A

Voltage 0d1200v

Min. Operating Voltage 15V@100A
Protections

Over Power Ratection(OPP) 105%
Over Current Protection(OCP 104%
Over Voltage Protection(OVP 105%
Over Temp Protection(OTP) 90°C+5°C
Constant Current Mode

Rangé? 0d16A
Resolution 0.256mA
Accuracy® + 0.05% of (Setting + Range)
Constant Resitance Mode
Range 7.5q d450lq
Resolution 2.2S
Accuracy + 01%(Vin/Setting) £0.1% IF.S
Constant Voltage Mode
Range 0d 1200V
Resolution 20mV
Accuracy + 0.06% of (Setting + Range)
Constart Power Mode
Range 0~400W
Resolution 6.4mW
Accuracy* + 0.2% of (Setting + Range)
Constant Voltage Mode + Curreniirbit Mode
Range 1200/
Resolution 20mV
Accuracy* + 0.05% of (Setting + Range)
Constant Voltage Mode + Poweimit Mode
Range 1200/
Resolution 20mV
Accuracy* + 0.05% of (Setting + Range)
Turbo modé® OFF
Short/OCP/OPP test function
Max. Current 160A
Max. Power 4000W
TestAcarracy® + 1.0% of Readng + Range)
. 100d 10000ms
Short Time B
Continuous

Setting Accuracy  +5mS

0 d 6KW max.t
0 d 240A max.t

0d160A
2.56mA

0.0937 d7.5q
12% q
+ 01% of (Setting + Range) £0.1% IF.<

400d 4kW
64mwW

160A
2.56mA
+ 1.0% of (Setting + Range)

4kW

64mwW

+ 1.0% of (Setting + Range)
ON

240A
6000W

100d 2000ms
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Short V Hi Setting range0.25V d 1200.00V/Resolution:0.02V

Short V Lo Setting range: 0.00'@ 1200.00V/ Resolution: 0.02V

OCP Time(Tstep) 100ms 20ms

SettingAccuracy  £5mS

OCP ISTAR/ Setting range: 0.00A 160.00A Setting range: 0.00A240.00A
ISTEP/ISTOP Resolution:2.56mA Resolution:3.84mA

OCP VTH Setting range: 0.00d 1200.00V / Resolution: 0.02V

OPP Time(Tstep) 100ms 20ms

Setting Accuracy ~ +5mS

OPP PSTAR/ Setting range: 0.00Wi 4000.0W Setting range: 0.00\W 6000.0W
PSTEP/PSTOP Resolution:64mwW Resolution:96mwW

OPP VTH Setting range: 0.00'@ 1200.00V / Resolution: 0.02V

Batt test

ModeCC Setting range: 0.00A 160.00A Redation: 2.56mA

Mode CP Setting range: 0.00W 4000.0W Resolution64mwW

STOP Voltage(UVP)Setting range: 0.00 1200.00V/ Resolution: 0.8V

STOP TIME Setting range: OFF, 11 99999s/ Resolution: 1s
STOP CAP.AH Setting range: OFF, 0.d 1999,RAH/ Resoluion: 0.1AH
STOP CAP.WH Setting range: OFF, 0.d 1999,9WH/ Resolution: 0.1WH

BMS Test Modé&’ Turbo mode

Max. Current
Meas. Accuracy
Short test Time
Meas. Accuracy
Seting Accuracy

ShortITH
OCPISTAR

OCPTSTER
Meas. Accuracy

OCP ISTEP
OCP ISTOP

OCP ITH

Surge TesMode
Surge current
Normal current
Surge time
Surge step

160A

+6.0% of (Reading + Range )
0.05d 10ms Resolution: 0.01ms
+0.02mS

+0.(6mS

Setting range: 0.0A d 80.00A
Resolution:2.56mA

Setting range: ®5A d 160.00A
Resolution:2.56mA

0.05d 10ms

11d1000ms

+0.1ms/+0.5ms

Setting range: 0.00A8 160.00A
Resolution:2.56mA

Setting range: ®5A d 160.00A
Resolution:2.56mA

Setting range: 0.0A d 80.00A
Resolution:2.56mA

0d240A

0d 160A
10d 2000ms
1d5

SEQ LoadViode (remde only )

Load mode
Setting STEP
Timing

240

CC/ CP
2d16

20d 1000us/ 2d 65535ms/ 66d 999Sec

240A

Setting range: (1A d 120.00A
Resolution:3.84mA

Setting range: (B8A d 240.00A
Resolution:3.84A

0.05d 10ms

+0.5nmS

Setting range2.40A d 240.00A
Resolution:3.84mA

Setting range 0.38A d 240.00A
Resolution:3.84mA

Setting range: (1A d 120.00A
Resolution:3.84mA
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Resolution 10es/ 1ms/ 1Sec

Dynamic Mode

Timing

Thigh & Tlow 0.010d 9.999/ 99.99/ 999.9/ 9999mS

Resolution 0.001/0.01/ 0.1/ 1mS

Accuray 1eS/ 10eS/ 10 S/ 1mS + 50ppm

Slew rate 0.01024d 0.64\/eS 0.1024d 6.4000/eS
Resolution 0.0®56A/eS 0.0256A/eS
Min. Rise Time 25¢ S(typical)

Accuracy +( 5% of Setting )+16S

Current

Range 0d16A 16d 160A
Resolution 0.26mA 2.56mA
Conf key parmeter

LDon voltage Setting range1.0vV d 2500V / Resolution:1.0V
LDoFFvoltage Setting range: MO0V d 249.0V / Resolution: 0.02V
Average time 0d64

CV res. speed 1d4 (Fastest)

Measurement

Voltage Read Back

Range (5 Digital) 0d 120V 120d 1200V
Resolution 2.00mVv 20.0mV
Accuracy + 0.025% of (Reading + Range)

Current Read Back

Range (5 Digital) 0d 16A 16d 160A
Resolution 0.256MmA 2.56mA
Accuracy + 0.05% of (Reading + Range)

Power Read Back
Range (5 Digital)  4kw

Resolution 0.01W
Accurag* + 0.06% of (Reading + Range)
General

Typical Short Resistance 93.75nm

Maximum Short Current 160A

Load ON Voltage 1d250v

Load OFF Voltage 0d250v

Power Consumption 550vA
Dimension(HxWxD)  177mm x 40mm x 741mm

Weight 31kg
Temperaturé® 0d40°C
Safety & EMC CE
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PEL-5006G-1200200, PEL:5006G-1206240

Model PEL-5006G-1200-200 PEL-5006G-1200-240

Powef?! 0 d 5kwW 0d 7.5 max’t  0d6kw 0 d 9KW max."?
Current 0d200A 0d300Amax’t  0d240A 0 d 360A max.t
Voltage 0d 1200/

Min. Operating Voltagel5V@200A 15V@240A

Protections

Over Power Protection(OPP) 105%
Over Current Protection(OCP104%
Over Voltage Protection(OVP105%
Over Temp Protection(OTP) 90°C+5°C
Constant Current Mode

Rangé? 0d20A 0d200A 0d24A 0d240A
Resoltion 0.32mA 3.2mA 0.384mA 3.84mA
Accuracy® + 0.05% of (Setting + Range)
Constant Resistance Mode
Range 6q d 360lq 0.075q d6q 5q d 300kq 0.062%; d5q
Resolution 2.8&S 10Ceq 3.%&S 83.34q
Accuracy + 01%(Vin/Setting) + 0.1% of (Setting + + 0.1%(Vin/Setting) + 01% of (Setting +
+0.1% IF.S Range) +0.1% IF.S +0.1% IF.S Range) £0.1% IF.S

Constant Voltage Mode
Range 0d 1200V
Resolution 20mvV
Accuracy + 0.06% of (Setting + Range)
Constant Power Mode
Range 0 d 500W 500d 5kw 0d 600W 600d 6kW
Resoluion 8mwW 80mwW 9.6mwW 96mwW
Accuracy* + 0.2% of (Setting + Range)
CcConstant Voltage Mode + Current Limit Mode
Range 1200/ 200A 1200/ 240A
Resolution 20mV 3.2mA 20mV 3.84mA

N + 0.05% of + 1.0% of + 0.05% of + 1.0% of
Accuracy*

(Setting + Range) (Setting + Range) (Setting + Range) (Setting + Range)
Constant Voltage Mode + Power Limit Mode

Range 1200¢v 5kW 1200/ 6KW
Resolution 20mv 80mwW 20mv 96mwW

N + 0.05% of + 1.0% of + 0.05% of + 1.0%of
Accuracy* ) ) . )

(Setting + Range) (Setting + Range) (Setting + Range) (Setting + Range)

Turbo modé®>  OFF ON OFF ON
Short/OCP/OPP test function
Max. Current 200A 300A 240A 360A
Max. Power 5000W 7500W 6000W 9000W

TestAccuracy®  + 1.0% of Readng + Range)
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! 100d10000ms 100d 10000ms

Short Time - 100d 2000ms - 100d 2000ms

Continuous Continuous

Setting. Accuracy £5mS

Short V Hi Setting range: @5V d 1200.0V/ Resolution: 0.02V

Short V Lo Setting range: MO0V d 1200.0V/ Resolution: 0.02V

OCP Time(Tstep) 100ms 20ms 100ms 20ms

Setting. Accuracy £5mS

OCP ISTAR/
ISTEP/ISTOP

OCP VTH

OPP PSTAR/
PSTEP/PSTOP
OPP VTH

Batt test Mode

ModeCC

Mode CP

Setting range:
0.00Ad 200.00A

Setting range:
0.00Ad 300.00A

Setting range:
0.00Ad 240.00A

Resolution:3.2mA  Resolution:4.8mA  Resolution:3.84mA
Setting range: MO0V d 12000V/ Resolution: 0.02V

OPP Time(Tstep) 100ms
Setting. Accuracy +5mS

Setting range:

20ms

Setting range:

100ms

Setting range:

Setting range:
0.00Ad 360.00A
Resolution:5.76mA
20ms

Setting range:

0.00Wd 5000.0W  0.00Wd 7500.0W  0.00Wd 6000.0W  0.00Wd 9000.0W
Resolution:80mW  Resolution:120mW Resolution:96mW  Resolution:144mwW
Setting range: 0000V d 1200.0V/ Resolution: 0.02V

Setting range:0.00Ad 200.00A/

Resolution:3.2mA

Setting range: 0.00/ - 5000.0W

Resolution:80mwW

Setting range:0.00Ad 240.00A/

Resolution:3.84mA

Setting range: 0.0/ - 6000.0W

Resolution:96mw

STOP Voltage(UVFSetting range: @O0V d 1200.0V/ Resolution: 0.02V
Setting range: OFF, 1 99999s/ Resolution: 1s

Setting range OFF, 0.1d 1999,RH/ Resolution: 0.1AH
Setting range: OFF, 0.d 1999,9WH/ Resolution: 0.1WH
BMS Test Modé&’ Turbo mode

STOP TIME
STOP CAP.AH
STOP CAP.WH

Max. Current
Meas. Accuracy
Short test Time
Meas. Accuracy

Setting Accuracy

ShortITH

OCPISTAR

OCPTSTEP

Meas. Accuracy

OCP ISTEP

OCP ISTOP

200A

300A

+6.0% of (Reading + Range )
0.05msd 10ms.Resolution 0.01ms

+0.02mS
+0.05mS

Setting range:
0.09A d 100.00A
Resolution:3.2mA
Setting range:
0.32A d 200.00A
Resolution:3.2mA
0.05d 10ms,
11d1000ms
+0.1ms/+0.5ms
Setting range:
0.00Ad 200.00A
Resolution:3.2mA
Setting range:
0.32A d 200.00A
Resolution:3.2mA

Setting range:
0.14A d 150.00A
Resolution:4.8mA
Setting range:
0.48A d 300.00A
Resolution:4.8mA

0.05d 10ms,

+0.5ms

Setting range:
3.00Ad 300.00A
Resolution:4.8mA
Setting range:
0.48A d 300.00A
Resolution:4.8mA

240A

Setting range:
0.11A d 120.00A
Resolution:3.84mA
Setting range:
0.38A d 240.00A
Resolution:3.84mA
0.05d 10ms,
11d1000ms
+0.1ms/+0.5ms
Setting range:
0.00Ad 240.00A
Resolution:3.84mA
Setting range:
0.38A d 240.00A
Resolution:3.84mA

360A

Setting range:
0.17A d 180.00A
Resolution:5.76mA
Setting range:
0.57A d 360.00A
Resolution:5.76mA

0.05v10ms,

+0.5ms

Setting range:
3.60Ad 360.00A
Resolution:5.76A
Setting range:
0.57A d 360.00A
Resolution:5.76mA
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Setting range: Setting range:
OCP ITH 0.09Ad 100.00A  0.14A d 150.00A
Resolution:3.2mA  Resolution:4.8mA
Surge TesMode
Surge current 0d300A

Normal current 0 d 200A

Surge time 10d 2000ms

Surge step 1d5

SEQ Load Mode (remi@ only )

Load mode CC/ CP

Setting STEP 2d16

Timing 20d 100Cs/ 2 d 65535ms/ 66d 999Sec
Resolution 10us /1ms / 1Sec

Dynamic Mode

Timing

Thigh & Tlow 0.010d 9.999/ 99.99/ 999.9/ 9999mS
Resolution 0.001/0.01/ 0.1/ 1mS

Accuracy 1eS/ 10eS/ 10 S/ 1mS + 50ppm

Slew rate 0.0128d 0.800A/eS 0.1280d 8.000/eS
Resolution 0.0B2A/eS 0.032A/eS

Min. Rise Time  25¢S(typical)

Accuracy +( 5% of Setting )x16S

Current

Range 0d20A 20d 200A
Resolution 0.32mA 3.2mA

Conf keyparameter

LDon voltage Setting range1V d 2500V/ Resolution:1V

Setting range: Setting range:
0.11A d 120.00A 0.17A d 180.00A
Resolution:3.84mA Resolution:5.76mA

0d 360A
0d240A

0.01536d 0.960A\/£S 0.1536d 9.600/eS

0.00B84A/eS 0.0384A/eS
0d24A 42d240A
0.38mA 3.84MmA

LDoFFvoltage Setting range: MO0V d 2490V/ Resolution: 0.@V

Average time 0d64
CV res. speed 1d4 (Fastest)

Measurement

Voltage Read Back

Range (5 Digital) 0d120v 120d 1200V
Resolution 2.00mV 20.0mV
Accuracy + 0.025% of (Reading + Range)
Current Read Back

Range (5 Digital) 0d20A 20d 200A
Resolution 0.32mA 3.2mA
Accuracy + 0.05% of (Reading + Range)
Power Read Back

Range (5 Digital) 5KwW

Resolution 0.01W

Accuracy* + 0.06% of (Reading + Range)
General

Typical Short Resistance 75mq
Maximum Short Current 200A
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Load ON Voltage 1d250v

Load OFF Voltage 0d250v

Power Consumption 550vA
Dimension(HxWxD)  177mm x 40mm x 741mm

Weight 32%g
Temperaturé® 0d40°C
Safety & EMC CE

“"The power rating specifications at ambie
*2 The range is automatically or forcing to range Il only in CC mode

*3 |f the opemting current is below range 0.1%, the accuracy specification is 0.1% F.S.

*4 Power range = Vrange x Iran@ihe specification is valid only fahe model PEL-600-XXXwith
loading current > 0.03% F.S.)

*5 Turbo mode for up to 1.5X Current rating & Poweating support BMS, Short/OCP/OPP test
function

"6 The best accuracy of OCP/OPP test is Istep/Pstep=1%FS

7 BMS Test function for Battery Management System Board SHORT, OCCP and OCDP Tes
*8 Operating temperature range is 0~2G, All specifications aply for 25C+5°C, Except as noted
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Certificateof 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
e laboratory us@ &MC requirements
Conducted & Radiated Emission |Electrical Fast Transients
EN 55011 / EN 55032 EN 610004-4
Current Harmonics Surge Immunity
EN 610063-2 / EN 610003-12 EN 610004-5
\Voltage Fluctuations Conducted Susceitity
EN 610063-3 / EN 610003-11 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 610004-34
U Safety

Safety requirements for electrical equipment for
EN 610161 : measurement, control, and laboratory Bset 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@gwinstek.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 include the <decl.h.> HEADER FILE to C
LANGUAGE. */

#include <stdio.h>
#include <dos.h>
#include <math.h>

#include odecl.h6 /* NI GPIB CARD HEADER FILE */
main()
{

char ouster[20],rdbuf[15],spec[10];

int i,ch,load;

[* Assign unique identifier to the device 0dev56 and store in
variable load. check for error. ibfind error = negative value returned.
*
if((load = ibfind("dev5")) < 0) /* Device variable name is load */
{ /* GPIB addressis 5 */
printf( O\ r*** INTERFACE ERROR ! **{ a\ no);
printf( O\ r\ nError routine to notify that ibfind fa iled.\ no);
printf( O\ r\ nCheck software configuration. \ no);
exit(1);
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/* Clear the device */
if((ibclr(load)) & ERR);
{
printf( INTERFACE ERROR !\ a0);
exit (1);
}
clrscr();
/* Clear load error register */
{
outstr=chan([0];
ibwrt(load,outstr,6);
ibwrt(load, 6CLR6,3);

}

ibwrt( load, 6NAME? 6,5); I* Get the PEL-5000G
series load specification */

strset(rdbuf,"\ 0%; [* Clear rdbuf string
buffer */

strset(spec\ 09; /* Clear spec string buffer
*/

ibrd(load,spec,20);
if (spec[3] =="9")
printf( 6\ n PEL-5000Gseries specification error 10);

/* Set the channel 1, preset off, current sink 1.0 amps and load on
commands to the load. */

ibwrt( load, 6chan 1;presoff;curr:low 0.0;curr:high 1.0;load on 0,43);
ibwrt( load, dmeas:curr ,10);
/* Get the load actially sink current from the load */
ibrd( load,rdbuf,20);
/* gotolocal. */
ibloc(load);
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}

BASICA Example Program
LOAD DECL.BAS using BASICA MER GE command.

100 REM You must 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$ = odev56

140 CALL ibfind (udname$,load%)
145 REM

150 REM Check for error onibfind 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 PEILL5012G600-840 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 ibwrt(load%,wrt$)

245 REM

250 REM Get the load actially sink current from the load
255 REM

260 wrt$ = dmeas: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 Error routine to notify that ibfind failed.

2010 REM Check sftware configuration.
2020 PRINT dibfind error ! 6 : STOP
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PEL-5000GseriesUSB Instruction

Background ;' stall the USB DRIVER select

USB\ SETUPR PL-2303 Driver Installer.exe

InstallShield Wizard | x|

‘Welcome to the InstallShield Wizard for PL-2303
USB-to-Serial

The InstaliShield® Wizard will install PL-2303 USB-to-Serial
on your computer. To continue, click Next.

Cancel

InstallShield Wizard

InstallShield Wizard Complete

InstallShield akready successtully to installed PL-2303
USB-to-Serial driver. 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
vicel

2. After the installation, connect the PEL-5000G

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 -5000Gseries with
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COMs.

System Properties 2| x|

General Device Manager 'Hadwae Profiles | Performance |

& View devices by type © View devices by connection

- ,_; Ports (COM & LPT)
¥ Communications Port (COM1)
j Communications Port [COM2)
5 Pnnter Port (LPT1)

& & Snund video and game controllers
@ System devices

Universal Serial Bus controllers
Universal Serial Bus controllers

#-E-E

Ll

Propetties | Refresh I Remave | Print... I

coce |

Praolific USB-to-Serial Comm Port (COM3) Propert 21l

General Fort Settings |Drive| I

EBits per second: m
Diata bits: m
Parity: lﬁ

Stap bits: lﬁ

Flow cantral:

Advanced... | EestoreDefauItsl

Cancel |
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PH_-5000GseriesLAN Instruction

Background

1. Connecting AC power and the network line to
the PEL-5000Gseries 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 pres
F5 to search again, or check the first step was
succeed or not.(The initial IP address of the
LAN card is based on the actual product

=10l x|

IP Address Subnet Hask HAC Address Device ID
192 _168_16.123 255_255_0.0 08-01-3D-78-5F-F5 1

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
Win dows security alert appears, please
select a public network, and then click
0Al | ow AlredoHosvingsscreen will
appear. if not , please press F5 to search
again, or check the first step was succeed or
not.
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)|

2. It will be shown the installation which ha s
been searched on the screen, click it and select
the Set IP Address bellows Canfig:

IP Address  [[FERTTRINER
Subnet Mask  |255.255.0.0 Cancel |

3. Set a useful IP Address and Subnet Mask.

4. It will be shown the Setup Device as the
following figure if all steps was corrected to be
run.

Controller Setup

IP address 172.16.29.37

Subnet mask

Gateway address

Network link speed

DHCP client

Socket port of HTTP setup 180 ]

Socket port of serial /O 4001 [TCP Server v]

Socket port of digital 1O
Destination IP address / socket port _

(TCP client and UDP)
(Coanection

TCP socket inactive timeout (minutes) [CHINNN

Serial /O settings (baud rate, parity, 115200 v mm

data bits, stop bits)

Interface of serial 'O RS 232 (RTS/CTS) v

Packet mode of serial mput

Device ID
Report device ID when connected
Setup password

5. Insert the numbers as thefollowing :
IP Address: as recommended according to
your network
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IOM MO0 ®

oz r A

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
Sodet port of serial I/0: 4001, TCP Server

. Socket port of digital I/0: 5001, TCP Server
. Destination IP address/ socket port (TCP client

and UDP) Connection: Auto

TCP socket inactive timeout (minutes): Set the
network disconnection after N minutes, set 0
minu tes will work forever.

Serial 1/0 settings (baud rate, parity, data, bits,
stop bits): 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
. Setup passvord: Not required
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PEL5000Gseries AuteSequence function
provide EDIT, ENTER, EXIT, TEST and STORE
5 keys operation

Edit mode

8.

9.

Set mode, Range, current levels Load Setting

an, Load ON.

Press STORE key to store the load seimng in
memory STATE

Repeat 1~2, for the sequence load setting.

Press Shift + SEQ. key of PEE5000G Series

front panel.
Press up/down key to select Edit Mode.
Press 1~9 number key program number.

Press STATE up/down key to select memory

state.
Press ENTER to next step.

Repeat 6~8 to edit Step of sequence

10.Press SAVE to confirm the step

11.LCD shows oreptd to setting repeat count.

12.Press up/down key to set repeat count of

sequence loop.

13.Press ENTER to confirm the sequence edit.

256



GYINSTEK APPENDIX

=

Test mode Press Shift+ SEQ. key of PEL-5000G 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 & 0N

Auto Sequence:

éoungc:‘n ?nqduence setting Note Return
FILE{SPH{n}{] NL} n=1~9 1~9
FILE{?}{;] NL} n=1-~9 1~9
STEP{SPH{n}H; NL} n=1~16 1~16
STER?Z{;| NL} n=1~16 1~16
TOTSTEP{SP}n}; NL} Total step n=1~16 1~16
TOTSTER?K;| NL} Total step n=1~16 1~16
SB{SPH{m}M}; NL} m = 1~15Q m: STATE
SEZ{;| NL} m = 1~15Q m: STATE
TIME{SPYNR2}] NL} 100~ 9999(ms) 100~ 9999(s)
SAVE{;| NL} Save OFil e
REPEAT{SPH{n}{} NL} n = 0~9999 0~ 9999
REPEAT{?{;| NL} n = 0~9999 0~ 9999
AUTO REPLY
RUN{SPHF}nH] NL} n=1~9 ;’( )F; '2 f‘ )S(f’(AlLE E:
STEP)
Example In this example, we will create a program based
Sequence on 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.
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Step Execution Time Step Execution Time
o 10A
(_:)5
2
T 5A
8
1A
OAITT2T 3 4 Tslgl71g
Step
Repeat 1 Repeat 2
Sequence Step Number Current Value  |[Execution
Number Time(T1+T2)
3 1 1A 200mS
3 2 5A 200mS
3 3 1A 400mS
3 4 5A 400mS
3 5 1A 200mS
3 6 10A 200mS
3 7 1A 200mS
3 8 0A 200mS
Creating the 1. Setting the Load current level and store to state
program 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

6. Press EDIT key of PEL-5000Gseries mainframe
7. Press up/down key to select Edit Mode
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8. Press sequence number 3 to edit the sequence.
9. Press up/down key to memory state 1

10.Press ENTER key to confim the sequence
memory

11.Press up/down key to setting execution time
12.Press ENTER key to confirm the sequence 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 therepeat count.

Testing Waveform /- M Pos; 930.0ms

M 250ms
25-Sep-08 09:17
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