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General Safety Summary

Please review the following safety precautions carefully to avoid personal
injury or damage to this product or any product connected to it. To prevent
potential danger, please use the instrument as specified.

Use the proper power cord
Only use the the power cord designed for use with the instrument and
authorized for use with in the local country of interest.

Power supply
AC Input Voltages: 110 V/220 V * 10%, 50/60Hz.

Use proper fuse
The fuse types: 110 V/220 V: T315 mA/250 V

Make sure to use the correct type of fuse before turning on the instrument.
Do not connect the power cord before replacing the fuse.

Find and fix the root cause of fuse damage before replacing the fuse.

Ground the instrument

The instrument is grounded through the protective terra/Earth conductor of the
power cord. To avoid electric shock, the grounding conductor must be
connected to the earth. Make sure that the instrument is properly grounded
before activating any inputs or outputs.

Observe all terminal ratings

To avoid fire or electric shock, please observe all ratings and symbols on the
instrument. Read this guide carefully to know more details about the ratings
before connection.

Keep proper ventilation

Inadequate ventilation may cause an increase of the internal temperature of
the instrument, which can lead to damage. Please keep proper ventilation and
check the fan and air-vents regularly when using the instrument.

Operating conditions
Location: Indoor, no direct sunlight, minimal interference and pollution
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Relative humidity: < 80%
Altitude: < 2000 m
Temperature: 0°C to 40°C

Electrostatic Prevention

Operate in an area that minimizes the potential for electrostatic discharge .
Always ground both the internal and external conductors of cables to release
static before connecting.

Do not operate in an explosive atmosphere
To avoid personal injury or damage to instrument, please do not operate in an
explosive atmosphere.

Keep surface of the product clean and dry
Please keep the surface of the product clean and dry.
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Safety Terms and Symbols

Important terms that may appear on the product and in this manual:
DANGER: Indicates direct injury or hazard that may happen.
WARNING: Indicates potential injury or hazard that may happen.

CAUTION: Indicates potential damage to the instrument or other property that

may happen.

Symbols that may appear on the product:

A D A L

Hazardous Protective Warning Earth Power
Voltage Earth Terminal Ground Switch
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SDL1000X Brief Introduction

The SDL1000X series Programmable DC Electronic Load has a 3.5 inch
TFT-LCD display , a user-friendly interface and superb performance
specifications. Two versions are available: The SDL1020X features an input
range of 150 V/30 A with a total power of 200 W. The SDL1030X has an input
range of with a total power of 300 W. All models have measurement
resolutions of 0.1 mV/0.1 mA, Adjustable current rise time of 0.001 A/us ~ 2.5
Alus, and built-in RS232/USB/LAN communication interfaces. The SDL1000X
also has a standard SCPI communication protocol that can be used with a
computer to create fully automatic testing platforms. The SDL is ideally
suited for Power, battery, LED, automotive electronics, and aerospace
applications.
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Main features of the SDL1000X

® SDL1020X (Single channel): DC 150 V/30 A, total power up to 200 W
SDL1030X (Single channel): DC 150 V/30 A, total power up to 300 W
4 static modes / Dynamic mode: CC/CV/CR/CP

CC Dynamic mode: Continuous, pulsed, toggled

CC Dynamic mode: 25 kHz, CP Dynamic mode: 12.5 kHz, CV Dynamic
mode: 0.5 Hz

® Adjustable current rising speed: 0.001 Alus ~ 2.5 Alus
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Min. readback resolution: 0.1 mV, 0.1 mA
Measuring speed of voltage and current: Up to 500 kHz

100 step list function

Over-current protection, over-power protection , battery, short circuit and
CR-LED test functions

4-wire SENSE compensation mode
External voltage and current control function
Voltage and current monitoring via 0-10 V analog output

3.5 inch TFT-LCD display, capable of displaying multiple parameters and
states simultaneously

Built-in RS232/USB/LAN communication interface, USB-GPIB module
(optional)
With memory function in case of power-down

OCP, OVP, OPP, OTP and LRV protections
Wave form graphing

Voltage based rise/fall function

Von and Viaich function

Smart fan control to minimize noise

Remote control and measurement on PC
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Chapter 1 Start Guide SIGLENT

Chapter 1 Start Guide

In this chapter, we introduce the front panel and display interface of the
SDL1000X, and also tips for how to check and operate the digital load for the

first time.

The main content of Chapter 1 includes:
B  General Inspection

B The front panel

B The rear panel

B Connecting power

B User interface

B Output Inspection

B Fuse Replacement
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General Inspection

Please check the instrument according to the following steps.

1. Inspect the shipping container.

Keep the shipping container or cushioning material until the contents of the
shipment have been completely checked and the instrument has passed both
electrical and mechanical tests.

The consigner or carrier will be responsible for damage to the instrument
resulting from shipment. SIGLENT will not provide free maintenance or

replacement.

2. Inspect the instrument.
If there are instrument is found damaged, defective or has failed any electrical

or mechanical tests, please contact SIGLENT.

3. Check the accessories.
Please check the accessories according to the packing list. If the accessories

are incomplete or damaged, please contact SIGLENT.
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The Front Panel
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Figurel: The front panel of the SDL1000X

1. LCD
The load has a 3.5 inch TFT-LCD display which can display system
parameter settings, system output state, wave forms, menu options,
prompt messages, etc.

2. Knob
When setting parameters, rotate the knob to increase or decrease
the value of the digit at the cursor. When browsing setting objects (such
as of the buzzer state, sense, voltage and current protection, store or
read files and switch modes, etc.), rotating the knob can quickly move the
cursor or switch options. Pressing down the knob selects/enters the
parameter.
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3. Function button and power key

DYN

cC
Press down the button to enter the constant current mode.

Enter one of the dynamic modes (DYN mode) by pressing the shift button at
the same time.

_AUX
| & W Press down the button to enter constant voltage (CV) mode.
Enter auxillary (AUX) mode by pressing the shift button at the same time.
Utility
L CPT Press down the button to enter the constant power (CP) mode.

Enter Utility mode by pressing the shift button at the same time.

LED

7~

| cr i
{ Press down the button to enter the constant resistance (CR)

mode. Enter LED mode by pressing the shift button at the same time

Lock

Display
] : Press down the button to enter the Display mode. Enable the

key lock function by pressing the shift button at the same time.

yRestore I i
{ Press down the button to enter the Restore function

‘3 ] Press down the shift button to access the alternate button
functions like Lock or LED as shown above.

. Short
L Press down the button to enter the Short function.

S The right, left, up, and down arrow buttons move the on-screen
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cursor to select the setting parameter.

0~9 Input the number zero to nine using the keypad.

|
D Dot/Period
Enter

Softkey functions are define by the adjacent on-screen label

4. Input Terminal
Physical input connections to the external circuit and voltage.

5. USB interface
Interface that can be insert USB device and support FAT32 file
system format.

6. Power key
Turn on or off the instrument.

7. Function key
Used to choose different functions.
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The Rear Panel
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Figure 2: The rear panel of the SDL1000X

1. Warning message
Warnings about grounding the instrument and other important
information.

2. AC input voltage description
The frequency and voltage of the AC power supply must match the

specification of the fuse.

3. AC power socket
The power plug socket for AC input power.

4. Fuse
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The specified fuse must be rated for the input voltage (Please refer
to the “ AC input voltage description”)

5. AC Iline power selection switch
AC Input Voltage: 110/220 V

6. LAN interface
Connect to the local network (LAN) using a standard RJ45 interface.

7. USB device
Connect the instrument (as a controlled device) to an external
computer/controller via USB.

8. GPIB interface
Connect to a controlling computer GPIB card through the IEEE488
bus.

9. Current detection terminal

Observe the current input to the SDL by connecting the current
detection terminal to a measurement instrument (oscilloscope, DMM) to
analyze the change of input current with respect to time.

10. Voltage detection terminal

Observe the voltage input to the SDL by connecting the voltage
detection terminal to a measurement instrument (oscilloscope, DMM) to
analyze the change of input voltage with respect to time.

11. Sense terminal, External control terminal, PWM output terminal
Select different ports to realize its function

12. FAN
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Connect power

The SDL1000X supports a variety of AC line power input values. For
each line voltage, the rear panel voltage selector settings are different, as

shown in table 1 below.

Table 1: AC input line power specifications

AC power input Voltage selector
configure
110 VAC £ 10%, 50~ 60 Hz E
110V

220 VAC £ 10%, 50~ 60Hz 220V

Please connect the power carefully follow the steps below:

1. Check the input power
Make sure that the AC line power to be connected to the instrument

and meets the requirements in Table 1.

2. Check the voltage selector at the rear panel
Make sure that the voltage selector setting at the rear panel of the

instrument matches the actual input voltage.

3. Check the fuse
The specified fuse is installed when the instrument leaves factory.
Please check whether the fuse matches the actual input voltage
according to the "Input Power Requirements" at the rear panel of the

instrument.



SIGLENT

Chapter 1 Start Guide

4. Connect the power
Connect the instrument to AC power supply using the power cord

8

provided in the accessories. Then press the button to turn on the

electronic load.

A WARNING

Before turning the instrument on, please disconnect the power supply
and set the voltage selector to the appropriate value.

AWARNING

To avoid electric shock, make sure that the instrument is correctly

grounded.
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User interface
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Figure 3: The user interface of the SDL1000X

1. Channel output mode

2. Channel output state

3. Short state

4. Remote sense mode

5. LAN connection icon

6. USB connection icon

7. Remote mode

8. Keyboard lock
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9. Setting value

10. Measured output values

11. Voltage rise and fall time
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To Power on the instrument

After the instrument is connected to the power source, press the Power key
at the left bottom of the front panel to power on the instrument. When the
instrument is turned on, it will undergo a self-test. If the instrument passes the
self-test, the welcome interface is displayed. If the instrument fails, the
self-test failure information will be displayed. If you encounter any problems
or failures, please contact your nearst SIGLENT support office.

A CAUTION

Ensure that the AC selector setting on the rear panel of the
instrument matches the actual AC input voltage, otherwise, the
electronic load could be damaged.

A CAUTION

Please pay attention to the positive and negative polarities of the

electronic load to avoid incorrect connections. Otherwise, the load
can be damaged.
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Fuse Replacement

The specifications of the fuse are relative to the actual input line voltage
shown in the table below. You also can refer to the rear panel “input power
requirement”.

Input voltage Fuse specification
110 VAC T315mA
220 VAC T315mA

To replace the fuse, please follow the steps below:
1.  Turn off the instrument and remove the power cord.
2. Insert a small straight screwdriver into the slot at the power socket
and gently pry out the fuse seat.

H.x%{fﬂ .
lﬁw &&#—Fuse Seat
VD Fuse

3. Adjust the power voltage selector manually to select the correct

voltage scale.

4.  Take out the fuse and replace it with the specified fuse (for the
corresponding relations between the input voltage and fuse
specification, refer to the “input power requirement” at the rear
panel).

5. Re-insert the fuse holder into the power socket (please pay attention
to the direction).

A WARNING

To avoid personal injuries, unplug the power supply before replacing
the fuse. To avoid electric shock or fire, select the proper power supply
specification and replace only with the proper fuse.
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Chapter 2 Function and Features

Contents in this chapter:

Local/Remote Operation Mode
Static Operation Mode
Transient Test Function

OCPT Test Function

OPPT Test Function

Auto Test Function

LED Test Function

Waveform Display Function
Store and Recall

Rear Panel Terminal functions

Short monitor function

Protective function

SDL1000X User Manual 14
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Local/Remote Operation Mode

The load provides two operation modes: Local and remote.

Local Operation Mode

After you power on the instrument, it enters the local operation mode by default.
In the local operation mode, all the keys on the front panel are available for you
to use.

Remote Operation Mode

In the remote operation mode, you can send programming commands from a
controller (computer) via any one of the interfaces (GPIB, USB, RS232, or
LAN). In remote operation mode, all the keys (except the key plus the
key) will be disabled. This is known as “local lock out”. When locked,
the instrument front panel is disabled and the load can only be controlled via
programming commands. To return to the local operation mode, press the

key plus the key on the front panel.

SDL1000X User Manual 15
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Static Operation Mode

The static operation modes include the following 4 modes:

Constant Current (CC) Mode
Constant Voltage (CV) Mode
Constant Resistance (CR) Mode
Constant Power (CP) Mode

Constant Current (CC) Mode

In CC mode, the electronic load will sink a current in accordance with the
programmed value regardless of the input voltage, as shown in Figure 2-1.

1Y

CC Mode

s

Constant Current Mode
Figure 2-1 Voltage-Current Relationship Schema under CC Mode

Operating Steps
1. Turn off the instrument, as shown in Figure 2-2, connect the DUT
and the channel input terminals on the front panel of the load.

SDL1000X User Manual 16
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Figure 2-2

A CAUTION

While making a connection, the positive polarity of the load should
be connected to the (+) terminal of the channel output, and the
negative polarity of the load to the (-) terminal of the channel
output. Incorrect polarity may cause damage to the instrument or

the DUT.

2. Press to enter the main interface of CC mode, as shown in
Figure 2-3.

4979V 1.001 A

499 W 4.971 Q

Time Measure : OFF

|_Range W _Range Current 3

3. 304, 100048 0

Figure 2-3 CC Mode Main Interface

4. Set CC mode current range (5 A or 30 A) and voltage mode (36 V
or 150 V)

Note: The lower ranges provide better resolution and accuracy at
low current settings.

5. Set the current input value. This is the amount of current that the
load will attempt to draw when the output is enabled.

6. Set the rising slew rate and the falling slew rate in CC mode. The
default unit for the slew rate is Alus.

7. Press On/Off to turn on the channel input. At this time, the actual
input voltage, current, resistance and power will be displayed on
the main interface.

Note: The load will begin to sink current only if the input voltage is
greater than the conduction voltage of the system (default

value is 0 V).

SDL1000X User Manual 17
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A Warning

To avoid electric shock, ensure that the DUT is connected to the
input terminals of the load properly before you turn on the channel

input.

8. Press the key to enter the waveform display interface, as
shown in Figure 2-4. By default, the current waveform is displayed.

When the input voltage changes, the load will sink a constant
current.

Press the key again to exit the waveform display interface
and return to the main interface of CC mode.

CC LOAD

48979 1.001 4 4 .85 Wy 489730

Fause Frint ~ Page 1.2

Figure 2-4 Waveform display interface of CC Mode

Constant Voltage (CV) Mode

In CV mode, the electronic load will sink enough current to maintain the input
voltage at the setpoint, as shown in Figure 2-5.

SDL1000X User Manual 18
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".,_,'1

CV Mode

Constant voltage mode
Figure 2-5 Voltage-Current Relationship Schema under CV Mode

Operating Steps
1. Turn off the instrument, as shown in Figure 2-2, connect the DUT

and the channel input terminals on the front panel of the load.

A CAUTION

While making a connection, the positive polarity of the load should
be connected to the (+) terminal of the channel output, and the
negative polarity of the load to the (-) terminal of the channel
output. Incorrect polarity may cause damage to the instrument or

the DUT.

2. Press [CV|to enter the main interface of CV mode, as shown in
Figure 2-6.

1.0025V 0.9941 A

1.00 W 1.008 Q

T_Rise : 38.0066 s T_Fall : 0.0000 s

I0E Yoltage

1.000%

Figure 2-6 CV Mode Main Interface

3. Set CV mode current range (5 A or 30 A) and voltage range (36 V

SDL1000X User Manual 19
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or 150 V)

Note: The low range provides better resolution and accuracy at
low voltage settings.

4. Set voltage

5. Press On/Off to turn on the channel input. At this time, the actual
input voltage, current, resistance and power will be displayed on
the main interface.

Note: The load will sink current only if the input voltage is larger than
the conduction voltage of the system (default value is 0 V).

A Warning

To avoid electric shock, ensure that the DUT is connected to the
input terminals of the load properly before you turn on the channel
input.

6. Press the key to enter the waveform display interface, as
shown in Figure 2-7. By default, the voltage waveform is displayed.
When the input current changes, the load will apply a constant
voltage. Press the key again to exit the waveform display
interface and return to the main interface of CV mode.

Cv LOAD

1002 %W 09950 2, 1.00 W 1.007 7

Tirne
Az

Pause Frint Fage 1/2

Figure 2-7 Waveform display interface of CV Mode
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Constant Resistance (CR) Mode

In CR mode, the electronic load is regard as a constant resistance and will give
linear change of current with respect to input voltage changes, as shown in

Figure 2-8.

\V ik

CR Mode

-
I

Constant resistance mode
Figure 2-8 Voltage-Current Relationship Schema under CR Mode

Operating Steps
1. Turn off the instrument, as shown in Figure 2-2, connect the DUT

and the channel input terminals on the front panel of the load.

While making a connection, the positive polarity of the load should
be connected to the (+) terminal of the channel output, and the

negative polarity of the load to the (-) terminal of the channel
output. Incorrect polarity may cause damage to the instrument or

the DUT.

2. Press to enter the main interface of CR mode, as shown in
Figure 2-9.
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49720V 0.4134 A

2.06 W 12.027 Q

T Rise : 0.0000 s T Fall : 0.0000 s

RESIS

Figure 2-9 Main Interface of CR Mode

Set CR mode current range (5 A or 30 A), voltage range (36 V or
150 V) and resistance range (Low/Middle/High/Upper).

Note: The low range provides better resolution and accuracy at
low resistance settings.

Set the target resistance value

Press On/Off to turn on the channel input. At this time, the actual
input voltage, current, resistance and power will be displayed on
the main interface.

Note: The load will begin to sink current only if the input voltage is

greater than the conduction voltage of the system (default value
is0V)

A Warning

6.

To avoid electrical shock, ensure that the DUT is connected to the
input terminals of the load properly before you turn on the channel
input.

Press the key to enter the waveform display interface, as
shown in Figure 2-10. By default, the resistance waveform is
displayed. When the input voltage changes, the load current will
linearly change. Press the key again to exit the waveform
display interface and return to the main interface of CR mode.

SDL1000X User Manual 22
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0.4134 & 206 Wy

Fause Frint ~ Page 1.2

Figure 2-10 Waveform display interface of CR Mode

Constant Power (CP) Mode

In CP mode, the electronic load will sink a constant power. If the input voltage
rises, the input current draw will be decreased to maintain a constant power
sink following the equation (P= V*I), as shown in Figure 2-11.

Wik

V1

V2

Constant power mode
Figure 2-11 Voltage-Current Relationship Schema under CP Mode

Operating Steps
1. Turn off the instrument, as shown in Figure 2-2, connect the DUT
and the channel input terminals on the front panel of the load.

A CAUTION

SDL1000X User Manual 23
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While making a connection, the positive polarity of the load should
be connected to the (+) terminal of the channel output, and the
negative polarity of the load to the (-) terminal of the channel
output. Incorrect polarity may cause damage to the instrument or
the DUT.

>

Press [CP| to enter the main interface of CP mode, as shown in
Figure 2-12.

49881V 0.1987 A

0.99 W 23.109 Q

T Rise : 0.0000 s T Fall : 0.0000 s

1 .00y

Figure 2-12 CP Mode Main Interface

Set CP mode current range (5 A or 30 A) and voltage range (36 V
or 150 V).

Set power value.

Press On/Off to turn on the channel input. At this time, the actual
input voltage, current, resistance and power will be displayed on
the main interface.

Note: The load begin to sink power only if the input voltage is greater

than the conduction voltage of the system (default value is 0 V)

A Warning

To avoid electric shock, ensure that the DUT is connected to the

input terminals of the load properly before you turn on the channel
input.

6. Press the key to enter the waveform display interface, as

shown in Figure 2-13. By default, the power waveform is displayed.
When the input voltage changes, the load will sink a constant
power. Press the key again to exit the waveform display
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interface and return to the main interface of CP mode.

CP LOAD

4395830 % 01935 A 0eaw 251460

Titne
45

Fause Frint ~ Page 1.2

Figure 2-13 Waveform display interface of CP Mode

Dynamic test function

In dynamic test operation, the electronic load can be switched between
two parameters based on the set values. This can be useful when testing the
dynamic performance of a power supply or source. Press Shift + CC key on
the front panel to enter the dynamic test interface.

Before testing, it is important to configure the load set points: A value, B
value, pulse width time, frequency, duty ratio,etc. The rise and fall slew rates
are also important settings for dynamic testing.

Dynamic test supports three modes:

€ Continuous

¢ Pulse

€ Toggle

SDL1000X User Manual 25
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Continuous mode

In continuous operation, when you enable the dynamic test operation, the
load will continuously switch between Level A and Level B, as shown in Figure
2-14.

T

Figure 2-14 Transient CC Continuous Mode (Cont)

Take CC mode as example (other modes function in a similar fashion)

Operating Steps

1. Connect device
Power on instruments Connect the DUT and the channel input
terminals of the electronic load, as shown in Figure 2-2.

2. Set running parameters
Press the + key on the front panel to enter transient test
operation. Continuous mode (CC) requires setting the proper slew
rates for all Level steps, as shown in 2-15, 2-16, 2-17.

D¥N LOAD

4 0004,

10008 —
2.000s 2000=

3.0370V 0.9953 A

::: ) |‘| 1 '||I|I'III||' E: . |:| -'-1-9 L_.l

LS

hode |_Fange W _Range

‘age 1/3

Cont

Figure 2-15 CC Cont mode page 1

SDL1000X User Manual 26



Chapter 2 Function and Features

SIGLENT

D¥HN LOAD

4 0004,

10008 —
2.000s

3.0373 V

A _Width

1 0004

D¥HN LOAD

4 0004,

10008 —
2.000s

2.8803 V

11.60 W

0.9058 A

B_Midth

3.9049 A

0721 0

FPage 3/3

Figure 2-17 CC Cont mode page 3

The parameters for the continuous operation mode include Function,
Mode, range, A _Level, B_Level, rising slew rate, falling slew rate,
A_width, B_width and trigger selection. The interface menu can be

divided into three pages.

Set range

Current range: 5 Aor 30 A
Voltage range: 36 V or 150 V

Set A_level

The sink current toggles between a high value and a low value in
continuous mode. The A _Level indicates a low value. The default unit

for A_Level is Ampere (A).
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Set B_level

The sink current toggles between a high value and a low value in
continuous mode. The B_Level indicates a high value. The default unit
for B_Level is Ampere (A).

Set width
A_width/B_width: The time during which the sink current stays at Level
A. Default units are s or ms and the setting range is 0.020 ms ~ 999 s.

Slew_RIS and Slew_FAL
Slew_RIS and Slew_FAL: The set rate of change to a new level from
the current value. Its unit is A/lus and setting range is 0.001 ~ 2.5 Alus.

3. Enable trigger

Press + [CP key to enter the Utility interface. After pressing the
“Config” key, the trigger source can be set in page 2 of the selection
menu which includes Manual/Ext/Bus.Manual displays a trigger
softkey on page 3 of the Dynamic test. Pressing this key will trigger the
step. Ext sets the trigger type to external, which looks for a valid trigger
on the rear panel Ext Trig input. Bus is a trigger sent over the remote
control bus. See “Set trigger” in Section 3 for more details. Press
to turn on the channel input. At this time, the actual input
voltage, current, resistance and power will be displayed on the main
interface. The sink current will toggle continuously between the set A
level and B levels.

Tip:

The sink current may maintain a constant value in the main interface
when the width is set to a very small value because the load is
switching too quickly between A_level and B_level set points. Use
the waveform display function to see the waveform more clearly.

4. View waveform display
Press to enter waveform display interface, shown in figure
2-18. The waveform will display the current curve when ”I” is selected
in CC Cont mode. Press again to exit the waveform display
interface and return to the main interface of CC Cont mode.
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DYN

39979 A 18.02 W 11890

Fause Frint ~ Fage 1.2

Figure 2-18 Waveform display interface of Cont mode

Pulse mode

Dynamic test operations using pulse mode configures the load to source
the low value (Level A) until a valid trigger is received. At this time, the load
settings will change to the B values. The settings will switch back to the A
values after maintaining B for the set pulse width time, as shown in Figure
2-19.

TWD TWD
[ t
R

TRIG TRIG

Figure 2-19 Transient CC Pulse Mode(Cont)

Take CC mode as example (other modes are similar)

Operating Steps

1. Connect device
Power on instruments Connect the DUT and the channel input
terminals of the electronic load, as shown in Figure 2-2.

2. Set running parameters
Press the + key on the front panel to enter transient test
operation. CC continuous mode is not only the default mode but also
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the only one mode that requires a set slew rate. Switch to pulse mode
by pressing the “Mode” key, as shown in 2-20, 2-21, 2-22.

DYN

400028

1.0004,
TRIG 1.000=

4.9363 V 0.9973 A

4920 48948 (1

Function |_Range Y _Range _
Fage 1/3

Figure 2-20 CC pulse mode page 1
DYN

400028

1.0004,
1.000=

4.9346 V 0.9971 A

492w 4950 00

iticith

1 0004 4 0004, 1.000=

Figure 2-21 CC pulse mode page 2
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DYN

400028

1.0004
TTF.'II:'% 1.000=

49358 V 0.9967 A

492 4951 )

Trig Fage 3/3

Figure 2-22 CC pulse mode page 3

The parameters for the pulse operation mode include Function, Mode,
range, A_Level, B_ Level, rising slew rate, falling slew rate, width and
trigger selection. The interface menu can be divided into three pages.

Set range
Current range:5 Aor 30 A
Voltage range: 36 V or 150 V

Set A_level

The sink current toggles between a high value and a low value in Pulse
mode. The A_Level is designated as the low value. The default unit for
A_Level is Ampere (A).

Set B_level

The sink current toggles between a high value and a low value in Pulse
mode. The B_Level is designated as the high value. The default unit
for B_Level is Ampere (A).

Set width
Width: The time duration for the step to sink current Level B... Its unit is
s or ms and setting range is 0.020 ms ~ 999 s.

Slew_RIS and Slew_FAIL

Slew_RIS and Slew_FAIL: The rate of change to a new level from the
current sink value of the load. Slew units are A/us and setting range is
0.001 ~ 2.5 Alus.

3. Enable trigger
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Press + |CP| key to enter the Utility interface. After pressing the
“Config” key, the trigger source can be set on page 2 of the menu.
There are three trigger options available: Manual/Ext/Bus . Manual
displays a trigger softkey on page 3 of the Dynamic test. Pressing this
key will trigger the step. Ext sets the trigger type to external, which
looks for a valid trigger on the rear panel Ext Trig input. Bus is a trigger
sent over the remote control bus. See “Set trigger” in Section 3 for
more details.

Press to turn on the channel input. At this time, the actual input
voltage, current, resistance and power will be displayed on the main
interface. The sink current will continuously toggle between the A level
and the B level.

Tip: The sink current may maintain a constant value in the main
interface when the width is set to a very small value because the
load is switching quickly between A_level and B_level. Users can
use the waveform display function to see the waveform more
clearly.

Toggle mode

Under Toggle mode (Tog), when you enable the dynamic test operation,
the load will switch from the A value to the B value after receipt of a trigger
signal. It will switch from B to A upon receipt of the next trigger signal, as
shown in Figure 2-23.

>

TM T TWD
Rl

TRIG TRIG

Figure 2-23 Transient CC Toggle Mode(Tog)

Take CC mode as example (other modes are similar)
Operating Steps
1. Connect device
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Power on instruments Connect the DUT and the channel input
terminals of the electronic load, as shown in Figure 2-2.

2. Set running parameters
Press the + key on the front panel to enter tansient test
operation. CC continuous mode is not only the default mode but also
the only one mode that requires setting the slew rate. Switch to Tog
mode by press the “Mode” key, as shown in 2-24, 2-25, 2-26.

DYN

4 0004,

10008 ——
1
TRIG

0.0097 V 0.0000 A

Function |_Range ~
Fage 1/3

Figure 2-24 CC Tog mode page 1
DYN

4 0004,

1.0002,
TRIG

0.0107 V

B_Lewvel

40008 05000 0

Figure 2-25 CC Tog mode page 2
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DYN

4 0004,

1.0002,
TRIG

0.0119V

Figure 2-26 CC Tog mode page 3

The parameters for the pulse operation mode include Function, Mode,
range, A_Level, B_ Level, rising slew rate, falling slew rate and trigger
selection. The interface menu can be divided into three pages.

Set range
Current range: 5 Aor 30 A
Voltage range: 36 V or 150 V

Set A_level
The sink current toggles between a high value and a low value in Pul
mode. A_Level indicates the low value. The default unit for A_Level is
Ampere (A).

Set B_level

The sink current toggles between a high value and a low value in Pul
mode. B_Level indicates the high value. The default unit for B_Level is
Ampere (A).

Slew_RIS and Slew_FAIL

Slew_RIS and Slew_FAIL: The rate of change to a new level from the
current sink value of the load. Its unit is A/us and the setting range is
0.001 ~ 2.5 Alus.

3. Enable trigger
Press + key to enter Utility interface .After pressing “Config”
key the trigger source can be set in page 2 of the menu. There are
three trigger types:Manual/Ext/Bus. Manual displays a trigger softkey
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on page 3 of the Dynamic test. Pressing this key will trigger the step.
Ext sets the trigger type to external, which looks for a valid trigger on
the rear panel Ext Trig input. Bus is a trigger sent over the remote
control bus. See “Set trigger” in Section 3 for more details. Press
to turn on the channel input. At this time, the actual input
voltage, current, resistance and power will be displayed on the main
interface.

OCPT Test Function

Overcurrent Protection Testing (OCPT) uses preset limits on current to halt
a test. At the beginning of a test, the load measures the input voltage. If this
value meets or exceeds the Von setpoint (OCP_V), the load starts to sink the
current after a period of delay time. The load then increments the sink current
value using the user-defined step size (I_Step) and time interval (Delay). At
each step, , the load measures the input voltage and compares it to the
protection voltage value (OCP_V). If the measured value is higher, it indicates
that OCPT does not occur. If the load has not reached the maximum current
set poiunt (I_MAX), the sink current will increment again. The load proceeds to
run and increases with regular steps until it reaches the set protection voltage
value (OCP_V) or the end current (I_End). If the sink current of the load
reaches the stop value at any time during the test, the load will halt the test
automatically. The OCPT test fails, and the test ends. If lower, it indicates that
OCPT does occur. Judge whether the current under test is within the set
current range (I_MIN to I_MAX). If yes, the load passes the test. If no, the
load fails the test.
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Output Voltage of DUT

Load Current

I L

Starting Current Step Current

End Current

e Step Delay

Figure 2-27 OCPT Test Function

Operating Steps

1. Connect device
Power on instruments and connect the DUT and the channel input
terminals of the electronic load, as shown in Figure 2-2.

2. Set running parameters
Press the +|CV] key on the front panel , select “OCPT” then enter
OCPT test operation, as shown in 2-28, 2-29, 2-30.
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OCPT LOAD T

49377V 0.9967 A

492 W 4.954 Q

Figure 2-28 OCPT Test Function Page 1

OCPT LoDAD

48801V 1.9973 A
9.74 W 2.442 Q

|_End I_MIN
Qo2 1 0002

Figure 2-29 OCPT Test Function Page 2

OCPT LoDAD

49379V 0.9968 A

492 W 4.954 Q
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Figure 2-30 OCPT Test Function Page 3

The parameters for the OCPT test mode include range, OCP_V, |_Step,
|_Start, |_End, I_MIN, I_MAX, Delay. The interface menu can be
divided into three pages.

Set range
Current range: 5 Aor 30 A
Voltage range: 36 V or 150 V

Set OCP_V
The protection voltage of the OCPT test function. The default unit for
the value is V.

Set |_Step
The step current in OCPT test function. The default unit for |_Step is
Ampere (A).

Set |_Start
The sink current when the load starts the OCPT test sequence. The
default unit for |_Start is Ampere (A).

Set|_End
The sink current when the load stops the OCPT test sequence. The
default unit for I_End is Ampere (A).

Set |_MIN
The minimum value of the protection current in OCPT test function. The
default unit for I_End is Ampere (A).

Set |_MAX
The maximum value of the protection current in OCPT test sequence.
The default unit for I_End is Ampere (A).

Set Delay
The time interval during which the current moves from step-to-step in
the OCPT test sequence. The default unit for Delay is s.

3. Turn on the input channel
Press to turn on the channel input. At this time, the actual input
voltage, current, resistance and power will be displayed on the main
interface. If OCPT test pass, the interface of the load will pop-up a
messagebox with the words “Test complete”. Then load will disable its
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output. If an OCPT test fails, the interface of the load will pop-up a
messagebox such as “Below limit ,test fail”, “Over limit , Test fail”, etc.
Then the input channel of the load will be closed automatically.

4. View waveform
Press key to enter the waveform display interface, as shown in
figure 2-31. The sink current should have a stepped increase in the
waveform when viewing current (1) data. . Press the key again
to exit the waveform display interface and return to the main interface
of OCPT test mode.

OCPT LDAD

3195 W 0B3220

Fause Frint ~ Page 1.2

Figure 2-31 Waveform display interface of OCPT

OPPT Test Function

When the Over Power Protection Test (OPPT) test starts, if the input
voltage is less than the Von value, the load starts to work after a period of
delay time according to the delay setting. The power increases with
incrementing steps set by P_Step. At each step, the load input voltage is
compared to the overpower protection voltage (OPP_V). If higher, it indicates
that OPPT does not occur. The load proceeds to run and increases the sink
power with regular steps until it reaches the protection voltage setting (OPP_V)
or the last power setting (P_End). If the sink power of the load has reached
the stop value (P_End) , the load output will be closed automatically, the OPPT
test fails, and the test ends. If lower, it indicates that OPPT does occur. If the
measured power under test is within the set maximum (P_MAX) and minimum
power range (P_MIN), the load passes the test. If not, the load fails the test.
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Output Voltage of DUT

Load Power

P !

Starting Power Step Power

End Power

Step Delay

Figure 2-32 OPPT Test Function

Operating Steps

1. Connect device
Power on instruments and connect the DUT and the channel input
terminals of the electronic load, as shown in Figure 2-2.

2. Set running parameters
Press the +|CV] key on the front panel , select “OPPT” then enter
OPPT test operation, as shown in 2-33, 2-34, 2-35.
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OPPT LDAD 55

49323V 1.0135A

2.00 W 4.867 Q

Figure 2-33 OPPT Test Function Page 1

OPPT LoDAD

48791V 1.8446 A
9.00 W 2.645 Q

P_Enc P_hdird P_hax

Figure 2-34 OPPT Test Function Page 2

OPPT LoDAD

49811V 0.2000 A

1.00 W 24.908 Q
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Figure 2-35 OPPT Test Function Page 3

The parameters for the OPPT test mode include range, OPP_V,P_Step,
P_Start, P_End, P_MIN, P_MAX, Delay.

The interface menu can be divided into three pages.

Set range
Current range: 5 Aor 30 A
Voltage range: 36 V or 150 V

Set OPP_V
The protection voltage of the OPPT test function. The default unit for
the value is Volts (V).

Set P_Step
The step power for the OPPT test function. The default unit for |_Step
is Watts (W).

Set P_Start
The sink power when the load starts the OPPT test sequence. The
default unit for P_Start is Watts (W).

Set P_End
The sink power when the load stops the OPPT test sequence. The
default unit for P_End is Watts (W).

Set P_MIN
The minimum value of the protection power in the OPPT test function.
The default unit for P_End is Watts (W).

Set P_MAX
The maximum value of the protection power in the OPPT test function.
The default unit for I_End is Watts (W).

Set Delay
The time interval during which the power moves from step-to-step in
OPPT test function. The default unit for Delay is seconds (S).

3. Turn on the input channel
Press to turn on the channel input. At this time, the actual input
voltage, current, resistance and power will be displayed on the main
interface. If the OPPT test results are a pass, the interface of the load

SDL1000X User Manual 42



Chapter 2 Function and Features SIGLENT

will pop-up a messagebox that states “Test complete”. Then the load
will disable the output. If the OPPT test fails, the interface of the load
will pop-up a messagebox such as “Below limit ,test fail”, “Over limit ,
Test fail”, etc.Then the input channel of the load will closed
automatically.

4. View waveform
Press key to enter waveform display interface, as shown in
figure 2-36. The sink power will have a stepped increase in the
waveform after setting the Data selection to be power (“P”). Press the
key again to exit the waveform display interface and return to
the main interface of OPPT test mode.

OPPT LOAD

49185 121924 G.00 WY 4034 0

Fause Frint ~ Fage 1.2

Figure 2-36 Waveform display interface of OPPT

Battery Test Function

The Battery test function can be used in CC,CP, or CR mode. The primary
termination conditions for the Battery test function includes: cut-off voltage,
cut-off capacity, and/or discharge time. When any one of the three conditions is
met, the load immediately stops discharging. When only one or two condition(s)
is/lare selected as the termination condition(s) for the battery test, please set
the unused termination conditions to the "OFF" state. The C-Add function
can record accumulated capacity if you like.
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VoA Battery voltage
Cut-off Voltage o

< >

Discharge time
Figure 2-37 OPPT Test Function

The Battery test function reflects the reliability of the battery and the
remaining battery life.

Take CC mode as example (other modes are similar)

Operating Steps

1. Connect device
Power on the instrument and connect the DUT and the channel input
terminals of the electronic load, as shown in Figure 2-2.

2. Set running parameters
Press the +|CV] key on the front panel , select “Battery” then enter
the Battery test operation mode, as shown in 2-38, 2-39.

BAT LOAD

49350V 0.9989 A
00:00:10 2mAh

C-Add 0 mah

Current ~
Page 1/2
10008, 4
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Figure 2-38 Battery Test Function Page 1

BAT LOAD

49348V 0.9989 A
00:00:30 8mAh

C-Add 0 mah

C_Stop T_=Stop
OFF OFF

Figure 2-39 Battery Test Function Page 2

The parameters for the Battery test mode include Function, Range,
Current, V_Stop, C_Stop, T_Stop . The interface menu can be divided
into two pages.

Set Function
Choose CC, CR, or CP mode

Set range
Current range: 5 Aor 30 A
Voltage range: 36 V or 150 V

Set current
The discharge current of the Battery test function. The default unit for
the value is Ampere (A).

Set V_Stop

The cut-off voltage in the Battery test function . When the battery
voltage reaches the cut-off voltage, the load stops discharging
automatically. The default unit for V_Stop is Volts (V).

Set C_Stop
The cut-off discharge capacity in the Battery test function . When the
accumulated capacity is greater than the cut-off capacity, the load
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4.

stops discharging automatically. The default unit for C_Stop is
milliamp-hour (mAh).

Set T_Stop

The discharge time in the Battery test function. When the accumulated
time is greater than the cut-off time, the load stops discharging
automatically. The default unit for T_Stop is seconds (S).

Turn on the input channel

Press to turn on the channel input. At this time, the actual
discharge voltage, current, time and capacity will be displayed on the
main interface. If any of the termination conditions are met, the load will
pop-up a messagebox stating “Battery test compelete”,which will
disappear by pressing any key.

Note: Once the channel input is turned on, the load will not start to sink
current until the input voltage is greater than the break-over voltage.

View waveform

Press the key to enter the waveform display interface, as
shown in figure 2-40. By observing the CC waveform with the Data
parameter set to current (I), you can see the load discharge with a
constant current. Press the key again to exit the waveform
display interface and return to the main interface of OPPT test mode.

BAT LOAD

Tirne
45

Pauze Print Fage 1.2

Figure 2-40 Waveform display interface of BAT
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List Test Function

List test mode enables you to automatically test devices by creating and
executing a sequence of test steps using a single function. For example, you
could create a list test that contains 10 difference steps using the CC function,
or a two step list using CV. You define each step limit, measurement ranges,
dwell time, slew rate and trigger mode then save this specific sequence as a
list. The external trigger mode can be used to sequence the test with other
operations and instrumentation. All listed data is stored in hon-volatile memory
with “list” as the file extension. This secures the data and makes it easy to
store and edit directly from the SDL front panel.

As shown in Figure 2-41, the load simulates the complex sequences of
input changes based on the list parameters that you create. The list function
supports CC, CV, CR, and CP modes.

Trigger
10A
0 1 4, 5! 6

[

2i3
[
[

€—List Count=1-

i 7!

4——List Count=2

Figure 2-41 List Test Function

Users can edit list files through the front panel or use a previously
created list.
Here, we will use the CC mode as an example (other modes are similar)
Operating steps
1. Connect device
Power on the instrument and connect the DUT and the channel input
terminals of the electronic load, as shown in Figure 2-2.
2. Set running parameters
Press the + key on the front panel , select “List” then enter List
test mode, as shown in 2-42, 2-43.
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List LOAD
48,

4.9823 V

13 5
1 3 4

1.000 4000  0.000 | 0000 -

1.000 F.000 | 4.000 | 1.000 -«

0.100 0100 0100 @ 1100 -+

|_Range W _Range Step

i Fage 1/2
10 -

Figure 2-42 List Test Function Page 1

List LOAD
48,

4.9821 V
2.0021 A

D97 2488 0

t3

1 3 4 ]

1.000 4000  0.000 | 0000 -

1.000 F.000 | 4.000 | 1.000 -«

0.100 0100 0100 @ 1100 -+

Count
1

=torage Page 2/

Figure 2-43 List Test Function Page 2

The parameters for the List test mode include Function, Range, Step,
Count, Storage, and Trig . The interface menu can be divided into two

pages.

To edit the values of the list, use the front panel arrows and keypad to
navigate the list step table and adjust each step value:
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Set Function
Choose CC,, CV, CR, or CP mode

Set range
Current range: 5 Aor 30 A
Voltage range: 36 V or 150 V

Set Step
Here, you set the number of steps that are required for the list.

Set Count

The Count is the number of times the list will be executed before the
end of the test. The Count has a range from 0~255. When Count is
0, the SDL will display “infinite” and will run each step in the list until it is
disabled or stopped manually.

Set parameter of list

The parameter list of List mode includes step, sink value of each step,
running time of each step, slew rate, readback current, readback
voltage, readback resistor, readback power. The arrow in the right of
parameter list indicates that the current interface can not display
parameters of all steps. At this time, the user can edit all parameters of
each step by using the direction keys/arrows to move the focus to
different areas of the list.

3. Turn on the input channel
Press to turn on the channel input. At this time, the actual
discharge voltage, current, time and capacity will be displayed on the
main interface. The parameter status can be displayed in real time in

SDL1000X User Manual 49



SIGLENT Chapter 2 Function and Features

parameter preview area.

A Warning

To avoid electric shock, ensure that the DUT is connected to the
input terminals of the load properly before you turn on the channel
input.

4. View waveform
Press key to enter the waveform display interface, as shown in
figure 2-44. Here, you can observe the measured performance of the
input signal. Change the Data label (I, V, P, or R) to view a different

parameter. Press the key again to exit the waveform display
interface and return to the main interface of List test mode.

List LOAD

20024 & 9.95 Wy 24890

Pauze Print Fage 1.2

Figure 2-44 Waveform display interface of List mode

5. Storage
In the List function interface, you can press “Save” to save the
parameters for List mode to the internal or external memory, and you
can read and recall it if necessary by pressing “Recall”. Up to eight List
files can be stored internally.

Auto Test Function

The auto test function in the SDL1000X electronic load is very powerful. It
allows for multiple steps, similar to List mode. The biggest difference is that it
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