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1. Overview
1.1 Product Summary
The CH9710B/CH9710C series electronic loads are developed by our company based on extensive user feedback and years of professional experience in electronic load technology. The newly designed circuit adopts high-speed AD and DA to ensure high-speed and high-precision measurement. The resolution of 0.1mV/0.1mA can more effectively monitor the detailed changes of voltage and current, expanding the applicable testing fields and improving testing results. The high-brightness VFD display ensures clear and intuitive visualization. The menu and display content inherit the easy-to-understand and simple operation style of the original electronic load series, making it convenient to use. The keys are equipped with operation status indicator lights, allowing the working status to be clearly seen at a glance. The comprehensive testing functions are highly user-friendly, greatly improving production efficiency. The RS232 interface protocol is fully compatible with the original series of electronic loads, eliminating the troubles in system upgrading.
The new-generation electronic load can meet the testing needs in production lines and product R&D fields of various industries, such as LED driving power supplies, switching power supplies, power transformers, chargers, and storage batteries.
Main Features
· High-brightness vacuum fluorescent VFD display, clear and comprehensive.
· High display resolution: 0.1mV for voltage and 0.1mA for current.
· Complete CC, CV, CR, and CP modes.
· Battery testing mode can automatically record discharge time and capacity.
· A dynamic conversion time of 1ms can effectively test the dynamic response of the power supply.
· List testing can flexibly combine testing modes and time to judge test results.
· Remote measurement function and multiple sets of data storage.
· Intelligent fan control and various protection measures.
· Standard chassis size for easy rack mounting.
1.2 Technical Specifications
1.2.1 Main Specifications
	Model
	CH9710B
	CH9710C

	Input Voltage Rating
	0~360V
	0~360V

	Input Current
	1mA~30A
	1mA~30A

	Input Power
	150W
	300W

	Load Accuracy - Voltage
	0-36V: ±(0.05%+0.03%FS), Resolution 1mV; 0-360V: ±(0.05%+0.03%FS), Resolution 10mV
	Same as CH9710B

	Load Accuracy - Current
	0-3A: ±(0.05%+0.05%FS), Resolution 0.1mA; 0-30A: ±(0.05%+0.05%FS), Resolution 1mA
	Same as CH9710B

	Constant Voltage Mode
	1.5V-36V: ±(0.05%+0.03%FS), Resolution 1mV; 1.5V-360V: ±(0.05%+0.03%FS), Resolution 10mV
	Same as CH9710B

	Constant Current Mode
	0-3A: ±(0.05%+0.05%FS), Resolution 0.1mA; 0-30A: ±(0.05%+0.05%FS), Resolution 1mA
	Same as CH9710B

	Constant Resistance Mode (When input voltage and current ≥10%FS)
	0.05Ω-5Ω: ±(0.2%+0.2%FS), Resolution 0.001Ω; 0.5Ω-50Ω: ±(0.1%+0.1%FS), Resolution 0.01Ω; 5Ω-500Ω: ±(0.1%+0.1%FS), Resolution 0.1Ω; 500Ω-5KΩ: ±(1%+1%FS), Resolution 1Ω
	Same as CH9710B

	Constant Power Mode (When input voltage and current ≥10%FS)
	0-50W: ±(0.1%+0.1%FS), Resolution 1mW; 0-150W: ±(0.1%+0.1%FS), Resolution 10mW; 0-300W: ±(0.1%+0.1%FS), Resolution 0.1W
	Same as CH9710B

	Voltage Measurement Accuracy
	0-9.9999V: ±(0.05%+0.03%FS), Resolution 0.1mV; 10.000-99.999V: ±(0.05%+0.03%FS), Resolution 1mV; 100.00-360.00V: ±(0.05%+0.03%FS), Resolution 10mV
	Same as CH9710B

	Current Measurement Accuracy
	0-9.9999A: ±(0.05%+0.05%FS), Resolution 0.1mA; 10.000-30.000A: ±(0.05%+0.05%FS), Resolution 1mA
	Same as CH9710B

	Battery Testing Function
	Input Voltage: 0.8-360V; Maximum Capacity: 999A/H; Resolution: 0.1mA; Discharge Time: 1~60000sec
	Same as CH9710B

	Dynamic Testing Mode
	T1 & T2 (Testing time for A or B value): 0.1mS-999S, Error <2.5% + 0.1mS
	Same as CH9710B

	Protection Range
	>5% of rated conditions
	Same as CH9710B

	Input Terminal Impedance
	≥200KΩ
	Same as CH9710B

	Dimension (WHD)
	230mm100mm350mm
	Same as CH9710B

	Weight
	Approximately 6Kg
	Approximately 6.5Kg


1.2.2 Operating Environment
· Temperature: 0℃~40℃
· Humidity: ≤90%RH
· Atmospheric Pressure: 86~104Pa
1.2.3 Operating Power Supply
220(1±10%)V AC, 50Hz (1±5%)
1.2.4 Dimension
335mm×215mm×880mm
1.2.5 Weight
· CH9710B: Approximately 6Kg
· CH9710C: Approximately 6.5Kg
2. Panel Description
2.1 Front Panel
BEICH CH9710B 0-360V/150W DC ELECTRONIC LOAD
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	No.
	Name
	Description

	1
	Display Screen
	See Section 2.4 for details

	2
	Knob
	-

	3
	Input Terminals: Red for positive, black for negative
	⚠ Reverse polarity input may cause large current

	4
	Keys
	See Section 2.3 for details

	5
	Power Switch ~
	-


2.2 Rear Panel
7
9
8
10
6
	No.
	Name
	Description

	6, 7
	Heat Dissipation Openings
	⚠ Do not block, keep good ventilation

	8
	Remote Measurement and Trigger Input Interface
	See Appendix A for terminal pin configuration

	9
	RS232C Communication Interface
	-

	10
	AC 220V Power Input ~
	⚠ Contains a fuse with a specification of 1A (customizable for special voltages)

	11
	110V/220V AC Input Selector Switch ~
	⚠ Ensure the switch position matches the input power supply!


2.3 Keys
S-TRAN
1 2 3 4 I-SET V-SET
5 6 7 8 P-SET R-SET ENT
MIT CONFIG
9 0 ESC SHIFT ONOFF
	Key Type
	Keys

	Numeric Keys
	1, 2, 3, 4, 5, 6, 7, 8, 9, 0, .

	Basic Load Mode Keys
	I-SET, V-SET, P-SET, R-SET

	Start/Stop Key
	ON/OFF

	Menu Operation Keys
	ESC, ENT, ▲, ▼

	Secondary Function Keys
	S-BAT, S-TRAN, S-LIST, S-PROG, SAVE, CALL, LIMIT, SETUP, CONFIG, BAT, TRAN, LIST, PROG, A, B (actual functions depend on configuration)

	Shift Key
	SHIFT

	Derived Function Keys
	MENU, LOCAL, BackSpace (B.S.), TRIG, ALT


2.4 Display Information
2
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	No.
	Area Description
	Detailed Content
	Remarks

	1
	Load Operating Mode
	Is: Constant Current; Vs: Constant Voltage; Ps: Constant Power; Rs: Constant Resistance; Battery: Battery Test; Transient: Dynamic Test; List (N=xx): List Test; Prog: Scan Test
	-

	2
	Load Status Information
	OFF: Load off; RUN: Load running (displayed during battery, dynamic, etc. tests); ....: Status transition or waiting; UREG: Load cannot be stabilized; CC: Load in constant current operation; CV: Load in constant voltage operation; CP: Load in constant power operation; CR: Load in constant resistance operation; OC: Overcurrent (instrument alarms and may cause load to turn off); OV: Overvoltage (load turns off automatically and alarms); OP: Overpower (instrument alarms and may cause load to turn off); HOT: Overheating (load turns off automatically and alarms); R.V: Reverse input polarity (may cause large current even if load is off!); ERR: Error; PASS/FAIL: Overall judgment result after list test
	-

	3
	Operation Information
	: Remote control: Keyboard lock; : Shift key; 
	-

	4
	Input Voltage
	Displays the voltage at the load input terminal or remote measurement input terminal
	During battery test, dynamic test, and list test, the displayed information varies depending on the status.

	5
	Load Current Consumption
	Displays the actual current consumed by the electronic load
	-

	6
	Load Power Consumption
	Displays the actual power consumed by the electronic load
	-

	Others
	Important Alarm Information
	Reverse Voltage!!!: Reverse input voltage polarity (load is out of control and dangerous!); Exceed Voltage!!!: Input voltage exceeds the range (load turns off automatically when overvoltage occurs); Over Hot!!!: Overheating (load turns off automatically when overheating occurs)
	-


3. Menu Operation
3.1 Menu Overview
The menu contains all the contents of instrument and parameter settings, with a unified entry (i.e., entering via the MENU key), and you can also directly enter submenus through shortcut methods.
In the standby state, press the [MENU] (i.e., ESC) key to enter the menu function. At this time, the display screen shows the selectable menus. You can use the [▲] [▼] keys or the knob to select the upper and lower level menus, press the [ENT] key to enter the lower level menu, and press the [ESC] key to return. The following description is based on the Chinese display, with the English menu display in parentheses.
3.2 Menu Description
	Main Menu (MAIN)
	Level 1 Submenu
	Menu Content or Level 2 Submenu

	System Config
	Power-on Call
	Off (OFF); Numbers 0~9 (file number)

	
	Key Beep
	On (ON) (key sound enabled); Off (OFF) (key sound disabled)

	
	Key Lock
	On (ON) (key lock enabled); Off (OFF) (key lock disabled)

	
	Knob Lock
	On (ON) (knob lock enabled); Off (OFF) (knob lock disabled)

	
	Trigger Source
	Manual (MAN); Bus (BUS); External (EXT)

	
	Communication Mode
	Single (Single machine); Multiple (Multiple machines)

	
	Local Address
	Numbers 000~127

	
	Baud Rate
	8 baud rates optional: 4800, 9600, 11520, 12800, 14400, 19200, 28800, 38400

	
	Reset Settings (Restore Factory Settings)
	Cancel (Esc); Confirm (Enter)

	
	Exit
	Return to System Config menu

	Load Setup
	Remote Sense (Voltage Remote Measurement)
	On (ON); Off (OFF)

	
	Max Current
	Press [Ent] key to directly input the current value

	
	Max Voltage
	Press [Ent] key to directly input the voltage value

	
	Max Power
	Press [Ent] key to directly input the power value

	
	On Voltage (Minimum Startup Voltage)
	Off (OFF); Press [Ent] key to directly input the voltage value

	
	Off Voltage (Auto Shutdown Voltage)
	Off (OFF); Press [Ent] key to directly input the voltage value

	
	Auto Off (Auto Delay Shutdown)
	OFF (Disabled); Press [Ent] key to directly input the time

	
	Exit
	Return to Load Setup menu

	Battery Test Set
	Discharge Current
	Press [Ent] key to directly input the current value

	
	Min Voltage (Stop Voltage)
	Press [Ent] key to directly input the voltage value

	
	Exit
	Return to Battery Test Set menu

	Tran Test Set
	Tran Load (Load Type)
	Constant Current (Current); Constant Voltage (Voltage)

	
	Level A (Load A)
	Press [Ent] key to directly input the load size (voltage or current)

	
	Width A (Pulse Width A)
	Press [Ent] key to directly input the time (ms)

	
	Level B (Load B)
	Press [Ent] key to directly input the load size (voltage or current)

	
	Width B (Pulse Width B)
	Press [Ent] key to directly input the time (ms)

	
	Tran Mode (Dynamic Mode)
	Continuous (CONT); Trigger (TRIG); Pulse (PULS)

	
	Exit
	Return to Tran Test Set menu

	
	Load Auto Test (Auto Test File)
	Numbers 1-99

	
	Edit Auto Test (1-99) (Auto Test File Editing)
	-

	Auto List Test Set
	TEST VON SET (Set Startup Voltage)
	-

	
	Step Leng (Set Number of Steps)
	01-15 (Maximum 15 steps)

	
	STEP 01 (First Step Load Mode)
	No Load (LOAD OFF MODE); Constant Current Mode (CC MODE); Constant Voltage Mode (CV MODE); Constant Power Mode (CP MODE); Constant Resistance Mode (CR MODE); Short Circuit Mode (SHORT MODE)

	
	STEP 01 (First Step Comparison Parameter)
	Compare by Current (TEST CURRENT); Compare by Voltage (TEST VOLTAGE); Compare by Power (TEST POWER); Compare by Resistance (TEST RES)

	
	DELAY TM (Delay Time)
	0.1 sec - 999.9 sec

	
	INPUT (Rated Load Parameter)
	Input parameters using numeric keys

	
	MINIMUN (Comparison Lower Limit)
	Press [Ent] key to input the set value

	
	MAXIMUN (Comparison Upper Limit)
	Press [Ent] key to input the set value

	
	STEP02-STEP XX
	The setting method is the same as above

	
	
	Automatic test starts when the set value is exceeded, no need to press the start key to start

	Save File
	Numbers 0~9, press [Ent] key to save the set file (list test files are saved separately and not included in this category)
	-

	Recall File
	Numbers 0~9, press [Ent] key to call the set file (list test files are saved separately and not called in this category)
	-

	Exit
	Press [Ent] key to exit the main menu
	-


3.3 Shortcut Menus
In the standby state, press SHIFT and then the secondary function corresponding to the numeric key to directly enter the level 1 submenu:
	Shortcut Combination
	Function

	SHIFT + CONFIG
	Directly enter the System Config submenu

	SHIFT + SETUP
	Directly enter the Load Setup submenu

	SHIFT + CALL
	Directly enter the Recall File submenu

	SHIFT + SAVE
	Directly enter the Save File submenu

	SHIFT + S-LIST
	Directly enter the List Setup submenu

	SHIFT + S-BAT
	Directly enter the Battery Discharge Test Setup submenu

	SHIFT + S-TRAN
	Directly enter the Dynamic Test Setup submenu

	SHIFT + A
	Reserved function

	SHIFT + B
	Reserved function


3.4 Menu Settings
The main menu includes submenus such as system configuration, dynamic parameter setting, file saving and calling, etc. The following is an interface under the main menu:
MAIN MENU: System Config
Tip: A symbol after the menu indicates that the [▲] or [▼] key can be used for operation.
3.4.1 System Config
The System Config menu contains some system working parameters, such as personalized settings for instrument use and communication function settings. To save the changes in the System Config, you must perform the save operation in the "Save Config" under this menu.
SYSTEM CONFIG: Power-on Call
All submenus in the System Config can be operated using the [▲] or [▼] keys or the knob.
Power-on Call
When Power-on Call = Off, the automatic call is disabled. When a number from 0 to 9 is selected, the corresponding file record will be automatically called when the instrument is turned on. If the corresponding file record has not been saved (i.e., does not exist), the default parameters will be used.
Tip: For file saving, please refer to the "Save File" menu.
Key Beep
This function is used to set whether a sound is returned when a key is pressed.
· Key Beep = On (ON): A "beep" sound is returned when a key is operated.
· Key Beep = Off (OFF): Silent when keys are operated.
Key Lock
This function is used to lock the keys. When locked, only the [ON/OFF] key and [SHIFT] key can be operated, and other keys do not respond.
· Key Lock = On (ON): Press [SHIFT] twice to lock the keys. "Lck" is displayed in the upper right corner of the screen, and the [SHIFT] key is always on.
· Key Lock = Off (OFF): Pressing [SHIFT] twice has no effect, and the keys are available.
Press the [SHIFT] key to directly unlock when the keys are locked.
Knob Lock
You can choose to enable or disable the knob function.
· Knob Lock = On (ON): The knob is locked and unavailable at this time.
· Knob Lock = Off (OFF): The knob lock is disabled, and the knob is available.
Trigger Source
During dynamic and list tests, it may be necessary to select the next load characteristic through triggering. There are three types of triggers: manual, external, and bus.
· Trigger Source = Manual (MAN): Triggered by the "TRIG" key on the instrument panel.
· Trigger Source = Bus (BUS): Triggered by the programming command on the RS232C interface.
· Trigger Source = External (EXT): External trigger, triggered by the Sense interface on the rear panel.
Tip: Refer to Appendix A for the pin configuration of the Sense interface on the rear panel.
Tip: Refer to Appendix C for programming communication commands.
Communication Mode
The RS232C communication interface of this instrument can support multi-machine communication. One PC can communicate with multiple electronic loads, which is suitable for the case where loads are used in parallel.
Whether it is multi-machine communication or single-machine communication, 8-bit data bits are used. The difference is that multi-machine communication performs software address identification, while single-machine communication has nothing to do with the address.
· Communication Mode = Single (Separator): Single-machine communication mode.
· Communication Mode = Multiple (Multiper): Multi-machine communication mode.
Tip: Refer to Appendix B for the RS232C serial communication protocol.
Local Address
In multi-machine communication, each instrument in the system must be assigned a unique address number. The PC selects which instrument to exchange information with according to the address. The address is invalid in the single-machine communication mode.
The address range is 0 ~ 127 (hexadecimal 00H ~ 7FH).
Tip: You can press the [Ent] key to directly input numbers.
⚠ Note: Duplicate addresses are not allowed in the same system.
Baud Rate
The data communication rate on the RS232C interface must be consistent with the PC settings.
This instrument provides 8 baud rates: 4800, 9600, 11520, 12800, 14400, 19200, 28800, 38400.
Reset Settings (Restore Factory Settings)
This operation is used to restore all user settings (System Config and User Setup) of the instrument to the original factory state, avoiding the instrument from failing to work normally due to user settings. Press the [Ent] key in this menu to restore, then turn off the power and restart. The system will re-initialize.
Tip: Do not perform this operation unless the instrument is abnormal.
Exit
Pressing the [Ent] key in this menu is equivalent to pressing the [Esc] key, returning to the main menu.
3.4.2 Load Setup
The Load Setup contains the common parameters of the electronic load, which determine the overall working characteristics of the electronic load. The maximum power, maximum voltage, and maximum current not only determine the maximum protection limits of the electronic load but also determine the load's working range.
In different application processes, specific settings should be made according to the load usage scale.
To make the changes in the Load Setup effective after the next startup, you must perform the save operation in the "Save Config" under this menu.
LOAD SETUP: Remote Sense
Remote Sense (Voltage Remote Measurement)
In CV, CR, and CP modes, the voltage sampling accuracy will affect the working accuracy of the electronic load. When the load consumes a large current, a voltage drop will occur on the connection line from the tested power supply to the load. To ensure measurement accuracy, the load provides a remote measurement terminal on the rear panel, and the user can use this terminal to measure the output voltage of the tested instrument.
· Remote Sense = On (ON): Remote testing is enabled, and the instrument samples the voltage from the remote measurement terminal on the rear panel.
· Remote Sense = Off (OFF): Remote testing is disabled, and the instrument samples the voltage from the load input terminal on the front panel.
Use the [▲] or [▼] key or the knob to select to enable or disable remote measurement.
Tip: Refer to Appendix A for the pin configuration of the Sense interface on the rear panel.
Max Current
To ensure the safety of the test and the accurate measurement of the current value, the maximum load current must be set before the test.
The maximum load current has three main functions:
a) The settable constant current value will be limited below this maximum current.
b) In CV, CP, CR, and short-circuit test cases, when the load current exceeds the maximum current, the instrument will alarm and display overcurrent protection (OC), and continuous exceeding may cause the load to turn off automatically.
c) When the set maximum current is less than 3A (30A system) or 6A (60A system), the load will work in the low current range; otherwise, it will work in the high current range.
Example: If the actual working current is less than 2.5A, select the menu to Max Current, press [Ent] to enter, then press [Ent] to input data; type [2] [.] [5], press [Ent] to confirm, the default unit of the system is A. If you need to save this setting, please save it in the save setting menu in the Load Setup menu; otherwise, the previous setting value will not be saved when the instrument is turned on next time.
Max Voltage
Setting the maximum input voltage has three main functions:
a) The settable constant voltage value will be limited below this maximum voltage.
b) When the input voltage exceeds the maximum voltage, the electronic load will alarm and display "Exceed Voltage!!!", and the load will turn off at the same time.
c) When the set maximum voltage is less than 18V (120V system) or 50V (500V system), the load will work in the low voltage range; otherwise, it will work in the high voltage range.
Tip: The method of setting the maximum voltage is the same as that of setting the maximum current, with the unit of V.
Max Power
It is used to specify the maximum power that the load is allowed to consume. Once the actual consumed power exceeds this value, the instrument will alarm and display power protection (OP), and may cause the load to turn off automatically.
Tip: The method of setting the maximum power is the same as that of setting the maximum current, with the unit of W.
On Voltage (Minimum Startup Voltage)
The minimum startup voltage can be applied to the four basic load modes: constant voltage, constant current, constant power, and constant resistance. If the minimum startup voltage is enabled, after pressing [ON/OFF] to start the load, when the input voltage is less than the minimum startup voltage, the load will be in a waiting state, and the status information area will display "....". Once the input voltage exceeds the minimum startup voltage, the load will start automatically.
Example: If the minimum startup voltage is set to 1.25V, select the menu to Minimum Startup Voltage, press [Ent] to enter, and the previously set value (or the off state OFF) will be displayed at this time; press [Ent] again to input data; type [1] [.] [2] [5], press [Ent] to confirm, the default unit is V.
Tip: If the set value is 0 or close to 0, the minimum startup voltage will be displayed as "Off", i.e., this function is disabled.
Off Voltage (Auto Shutdown Voltage)
The minimum shutdown voltage can be applied to the four basic load modes: constant voltage, constant current, constant power, and constant resistance. If the auto shutdown voltage is enabled, after the load is started, when the input voltage is less than the auto shutdown voltage, the load will turn off automatically.
Tip: The setting method is the same as that of the minimum startup voltage.
Tip: If the set value is 0 or close to 0, the auto shutdown voltage will be displayed as "Off", i.e., this function is disabled.
Auto Off (Auto Delay Shutdown)
The auto delay shutdown can be applied to the four basic load modes: constant voltage, constant current, constant power, and constant resistance. If the auto delay shutdown is enabled, the load will start timing in seconds after being started, and the load will turn off automatically after the auto delay shutdown time.
Tip: The setting method is the same as that of the minimum startup voltage, with the unit of seconds (s) and a setting range of 0 ~ 60000s.
Tip: If the set value is 0 or close to 0, the auto shutdown will be displayed as "Off", i.e., this function is disabled.
Exit
Pressing the [Ent] key in this menu is equivalent to pressing the [Esc] key, returning to the main menu.
3.4.3 Battery Test Set
Set the battery discharge test parameters before starting the battery discharge test.
BATTERY TEST SET: Discharge Current
Discharge Current
The battery discharge test works in constant current mode, and the current magnitude is determined by the discharge current setting.
Setting method: After entering the Discharge Current submenu, press the [Ent] key to input data, then press the [Ent] key to confirm the input, with the unit of A.
Min Voltage (Stop Voltage)
At the start of discharge, when the input voltage is less than the stop voltage, the discharge test stops, and the instrument displays the discharge time and battery capacity.
Setting method: After entering the Stop Voltage submenu, press the [Ent] key to input data, then press the [Ent] key to confirm the input, with the unit of V.
Tip: The stop voltage must be set and cannot be turned off like the shutdown voltage in the Load Setup. If the set value is too small or close to 0, the battery test may not end automatically.
Exit
Pressing the [Ent] key in this menu is equivalent to pressing the [Esc] key, returning to the main menu.
3.4.4 Tran Test Set
Set the dynamic test parameters before starting the dynamic test function.
TRAN TEST SET: Level A
Tran Load (Dynamic Load Type)
Select the load type for dynamic testing:
· Constant Current (CC): ConstCurr
· Constant Voltage (CV): ConstVolt
Use the [▲] or [▼] key or the knob to select the load type.
Level A (Load A)
Set the value of point A. After entering the Load A menu, the second line of the display shows the current value. Press the [Ent] key to input the value, and the unit depends on the load type (A or V).
Width A (Pulse Width A)
Set the pulse width of point A. After entering the Pulse Width A menu, the second line of the display shows the current value. Press the [Ent] key to input the value, with the unit of 00000*0.1ms.
Level B (Load B)
Set the value of point B. After entering the Load B menu, the second line of the display shows the current value. Press the [Ent] key to input the value, and the unit depends on the load type (A or V).
Width B (Pulse Width B)
Set the pulse width of point B. After entering the Pulse Width B menu, the second line of the display shows the current value. Press the [Ent] key to input the value, with the unit of ms.
Tran Mode (Dynamic Mode)
In the dynamic test mode, the load can switch between points A and B in three control modes:
· Continuous (CONT): The load automatically switches after delaying for the corresponding time.
· Trigger (TRIG): The pulse width does not work, and the load switches under the action of the trigger signal.
· Pulse (PULS): The load works at value A. After triggering, it switches to value B, and switches back to value A after delaying for the pulse width B.
Use the [▲] or [▼] key to select the dynamic mode.
Tip: See Section 4.7 for details on dynamic modes.
Exit
Pressing the [Ent] key in this menu is equivalent to pressing the [Esc] key, returning to the main menu.
3.4.5 Auto List Test Set
This menu includes three submenus:
LOAD AUTO TEST, EDIT AUTO TEST, TEST VON SET
3.4.5.1 LOAD AUTO TEST (Auto Test File)
This menu stores all the setting parameters of the list auto test, and can store up to 8 sets of data.
AUTO LIST TEST SET: LOAD AUTO TEST 1
Press the [Ent] key to enter the menu, then press the [▲] or [▼] key to select the corresponding file number, and press the [Ent] key to call up and enter the test interface. If there is no stored file under this file number, "No File" (no setting file) will be displayed, and you need to set it in EDIT AUTO TEST.
3.4.5.2 EDIT AUTO TEST (Auto Test Editing)
AUTO LIST TEST SET: EDIT AUTO TEST
Press the [Ent] key to enter the menu, then select the file number to be edited (file numbers 1-8). After the file editing is completed, it will be automatically saved to the LOAD AUTO TEST file. After the parameter setting is completed, select the corresponding file number in this menu to enter the test.
3.4.5.2.1 Step Leng (Set Number of Steps)
Set the number of steps for the list test, up to 15 steps, with the set value ranging from 01 to 15 (01 indicates the first step).
Use the [▲] or [▼] key to modify the number of steps.
3.4.5.2.2 Set Step XX Parameters (StepXX)
XX here refers to the list items from 01 to 15. Press the [▲] or [▼] key to select the load type. Set the load type of the current list item:
· LOAD OFF MODE: No-load mode
· CC MODE: Constant current mode
· CV MODE: Constant voltage mode
· CP MODE: Constant power mode
· CR MODE: Constant resistance mode
· SHORT MODE: Short circuit mode
STEP01: TEST VOLTAGR (Select as needed) Set the first step comparison parameter.
Set the compared parameter of the current step. For example, in CC mode, voltage is generally compared. Press the [▲] or [▼] key to select the compared item. Optional modes:
	TEST
	CURRENT
	Compare Current

	TEST
	VOLGATE
	Compare Voltage

	TEST
	POWER
	Compare Power

	TEST
	RES
	Compare Resistance


DELAY TM (Delay Time)
Set the test time of the current list item, with the unit of seconds (s) and a setting range of 0.1-999.9 seconds.
INPUT XXXX (Input Parameter Setting)
Here, set the specific value in the load working mode. For example, if the load mode is set to CC MODE, the actual constant current parameter is set here.
MINIMUN (Comparison Lower Limit)
Set the lower limit value of the comparator. Press the [Ent] key to confirm after inputting the data.
⚠ Note: The unit of this value is determined by the comparison type specified in the comparison type item.
MAXIMUN (Comparison Upper Limit)
Set the upper limit value of the comparator. Press the [Ent] key to confirm after inputting the data.
⚠ Note: The unit of this value is determined by the comparison type specified in the comparison type item.
STEP02-STEP XX
Set the parameters of other test steps. After the setting is completed, press the [ESC] key to exit.
3.4.5.3 TEST VON SET (Auto Startup Voltage Setting)
In this menu, set the startup voltage for the auto test. The load starts automatically when the voltage exceeds the set value. The setting range of the startup voltage is 75%-80% of the no-load voltage. After unplugging the tested product, wait for the voltage to drop below the startup voltage before plugging in the next tested product; otherwise, the system cannot detect the startup voltage signal.
3.4.6 Save File
Files are used to save test parameters, including: current load mode, set load size (constant current, constant voltage, constant power, constant resistance), battery test parameters, dynamic test parameters, and list test parameters. Up to 10 files can be saved.
The saved files can be manually called by the File Call (Recall File) in the next section, or automatically called at startup through the Power-on Call in the System Config.
The System Config and Load Setup can be saved independently in their respective menus, which has nothing to do with file operations.
SAVE FILE: 0 Y
After entering the file saving interface, the left side of the second line of the display is the file record number, and the right side is the file status. "Y" indicates that the file already exists, and "N" indicates that the record has not been saved yet.
First, press the [▲] [▼] keys to select the record number to be saved, then press the [Ent] key to execute the saving. The instrument displays "Saving......" indicating that it is being saved.
⚠ Note: When a previously saved file record is saved again, it will be directly overwritten.
3.4.7 Recall File
It is used to manually call the saved file records, reducing repeated settings during the use of the instrument.
RECALL FILE: 01 N
After entering the file calling interface, the left side of the second line of the display is the file record number, and the right side is the file status. "Y" indicates that the file already exists, and "N" indicates that the record has not been saved yet.
Press the [▲] [▼] keys to select the file record number to be called, then press the [Ent] key to execute the calling. The instrument displays "Loading......" indicating that it is being called. Only file records with the status of "Y" can be called; otherwise, "File does not exist" will be displayed, indicating that the file does not exist.
3.4.8 Exit Menu (Exit)
Pressing the [Ent] key in this menu is equivalent to pressing the [Esc] key, returning to the normal working state.
4. Test Operation
This chapter mainly introduces how to perform load tests and the meaning of various test modes.
4.1 Constant Current Operating Mode (CC)
In the constant current mode, the electronic load consumes a constant current regardless of changes in the input voltage.
(Set Current)
Load Current
Input Voltage
In other load modes, press the [I-SET] key to enter the constant current mode, and use the [ON/OFF] key to start or stop the operation.
When the load is not started, you can press the [▲] key or press the knob to change the position of the cursor, use the knob to change the set value at the cursor position, or press the [I-SET] key again to input a new value using the numeric keys.
Example: Set the input current to 1.2345A.
In the constant current mode, press the [▲] key or press the knob to change the cursor position, rotate the knob to adjust to the required 1.2345A; press the [I-SET] key, the upper row of the screen displays Is=, input [1] [.] [2] [3] [4] [5] using the numeric keys (if the keys are not locked), press the [Ent] key to confirm, or press the [Esc] key to cancel.
When the load is in the started state, you can change the set parameters by moving the cursor and rotating the knob, or press the [I-SET] key to reset the parameters, and the load will automatically follow the changed value.
Press the [Ent] key when the load mode is in the ON state to directly perform a short-circuit (SHORT) test on the tested power supply.
4.2 Constant Voltage Operating Mode (CV)
In the constant voltage mode, the electronic load consumes sufficient current to keep the input voltage constant at the set value.
V
(Set Voltage)
Input Voltage
Load Current
In other load modes, press the [V-SET] key to enter the constant voltage mode, and use the [ON/OFF] key to start or stop the operation.
When the load is not started, you can press the [▲] key to change the position of the cursor, use the knob to change the set value at the cursor position, or press the [V-SET] key to input a new value using the numeric keys.
Tip: Refer to Section 4.1 for the method of changing the voltage set value.
⚠ Note: When the source voltage is less than the set value, the load cannot work in constant voltage mode.
⚠ Note: The difference between the source voltage and the set voltage will drop on the source internal resistance and lead resistance. If the difference is large and the internal resistance is small, the load may consume a large current!
4.3 Constant Power Operating Mode (CP)
In the constant power mode, the load consumes a constant power. When the input voltage changes, the load will adjust the current to maintain the consumed power unchanged.
V
V1
Input Voltage
V2 (Set Power P)
V3
I2
Load Current
In other load modes, press the [P-SET] key to enter the constant voltage mode, and use the [ON/OFF] key to start or stop the operation.
When the load is not started, you can change the set value through the cursor and knob, or press the [P-SET] key to input a new value using the numeric keys.
Tip: Refer to Section 4.1 for the method of changing the power set value.
4.4 Constant Resistance Operating Mode (CR)
In the constant resistance mode, the load is equivalent to a constant resistance, and the load will consume a current that changes with the change of the input voltage. The load has two constant resistance modes: ordinary CR mode and CR-LED mode.
Slope (Resistance Setting)
Load Current
V
Input Voltage
Ordinary CR Mode
In other load modes, press the [R-SET] key to enter the constant voltage mode, and use the [ON/OFF] key to start or stop the operation.
When the load is not started, you can change the set value through the cursor and knob, or press the [R-SET] key again to input a new value using the numeric keys.
Resistance setting range: 0.1Ω~4000Ω
**\( \underset{88=0.1234 \Omega}{0.000 V 0.0000 A 0.0000 W} \)
4.5 Battery Test Mode
The discharge test works in constant current consumption mode to determine the discharge time and capacity of battery-type power supplies. During the continuous discharge process, the battery voltage drops continuously. When the load input voltage is lower than the set value, the discharge test stops automatically, and the instrument can display the discharge time and battery capacity.
The battery discharge test interface is as follows:
Discharge Current
Battary: OFF
0.5000V Ic = 0.1000A
Input Voltage
After the test, the instrument displays as follows. If the time and capacity are not displayed currently, press the [ENT] key to switch.
Discharge Time
Battary: 0030s
Battery Capacity
CC 0.0028AH
Tip: During the discharge test, you can also press the [ENT] key to switch the display to observe the discharge time and capacity in real time.
In other load modes, press [SHIFT] + [BAT] keys to enter the discharge test mode; press [ON/OFF] to start the discharge test, and press again to stop the test. After stopping, if you start again, the discharge timing will reset to zero and restart.
Before starting the discharge test, you should set the discharge parameters first. Press [SHIFT] + [S_BAT] to enter the discharge parameter setting menu. These parameters include: Discharge Current, Min Voltage. For details, refer to 3.4.3 Discharge Test Settings.
V
Battery Voltage
Minimum Voltage
I
Discharge Current
Battery Test
4.6 Short-Circuit Test Mode
During the short-circuit test, the load works at the maximum possible current to simulate a short circuit between the input terminals.
In other load modes, press [SHIFT] + [ENT] keys to enter the short-circuit test mode, and press [ON/OFF] to start or stop the load short circuit.
No parameters need to be set for the short-circuit test.
4.7 Dynamic Test Mode
The dynamic test can make the load switch repeatedly between two voltages or currents. This function can be used to test the dynamic characteristics of the power supply.
Display Load at Point A
Display Load at Point B
Transient: Va=1.0000V Vb=2.0000V OFF
Set Parameters
Set Parameters
In other load modes, press [SHIFT] + [TRAN] keys to enter the dynamic test mode, and press [ON/OFF] to start or stop the dynamic test.
Before starting the dynamic test, you should set the relevant parameters of the dynamic test first. Press [SHIFT] + [S-TRAN] to enter the dynamic parameter setting menu. These parameters include: Level A, Pulse Width A, Level B, Pulse Width B, and Dynamic Mode. For details, refer to 3.4.3 Dynamic Test Settings.
The dynamic modes are divided into continuous, pulse, and trigger modes.
4.7.1 Continuous Mode (CONT)
After the dynamic test starts, the load will switch continuously between value A and value B, maintaining Pulse Width A and Pulse Width B respectively.
I
Ib
Ia
Ta Tb Ta Tb
Start Stop
4.7.2 Pulse Mode (PULS)
After the dynamic test starts, the load first works at value A. After receiving a trigger signal, it switches to value B, and switches back to value A after maintaining Pulse Width B. Pulse Width A is invalid in this mode.
I
Ib
Ia
Tb Tb t
Start Trigger Trigger Stop
4.7.3 Trigger Mode (TRIG)
After the dynamic test starts, the load works at value A or B. Each time a trigger signal is received, the load will switch between value A and value B in turn. Pulse Width A and Pulse Width B are invalid in this mode.
Ib
Ia
Start Trigger Trigger Trigger Trigger Stop
4.8 Auto List Test Mode
The auto list test function can automatically switch according to the set time under different load modes.
For power supply products and charger equipment, through multi-parameter mixed testing, you can understand the working characteristics of the tested product in various application scenarios more comprehensively and in-depth.
This instrument can set up to 15 steps of loads of different types or sizes. The single-step auto test time is 0.1 ~ 999.9s, and the current, voltage, or power parameters in each step of the test process can be compared to determine whether it is qualified. After all the set steps are tested, the overall judgment result (PASS/FAIL) is given in the status information area. If all test steps are qualified, it is PASS; if any step is unqualified, it is FAIL.
The list test mode can be automatic or manual to observe the test data of each step. The specific method is that after the data setting is completed, press the [▲] [▼] keys to select and view the test and judgment status of each step.
List test display interface:
Total Number of Test Steps, Set List
Real-time Voltage Display
Display Set Value, before startup, you can use
N=02:0.0000V 1.0000V S00=0.1000A OFF
Compared Item Test Data
Browse with [▲] [▼] keys
1. Before starting the list test, you should first set the relevant parameters. Press [SHIFT] + [S-LIST] to enter the list parameter setting menu. For details, refer to 3.4.5 List Test Setting Menu.
In other load modes, press [SHIFT] + [LIST] keys to enter the list test mode.
Press [ON/OFF] to start or stop the list test. If the list step mode is set to trigger, it will wait for the trigger signal after startup.
⚠ Note: In the trigger mode, the test delay must first pass before accepting the trigger to switch to the next load.
Tip: To improve test efficiency, it is recommended to use the overvoltage startup test TEST VON SET function.
The list test process is shown in the following figure:
Load
T1 T2 T3 T4 T5 T6
….
←
Step 1 2 3 4 5 6 Repeat
(Auto) Trigger
4.9 Protection Functions
This electronic load is limited to work within the rated voltage, rated current, and rated power ranges. The calibrated values vary depending on the model. For details, refer to 1.2.2 Technical Specifications.
The user can set user-level voltage, current, and power protection lower than the rated values. For details, refer to the settings and definitions of Max Voltage, Max Current, and Max Power in Section 3.4.2 Load Setup. The load protection will be based on the user's settings. As shown in the following figure:
V
MaxVoltage
MaxPower
I
MaxCurrent
The electronic load also has reverse input polarity protection and overheating protection functions.
⚠ Note: The protection function is invalid during the dynamic test mode!
4.9.1 Overvoltage Protection
When the input voltage is greater than the maximum voltage, the load will trigger overvoltage protection, the load will turn off (OFF), and the buzzer will alarm at the same time. The display shows the following information:
Exceed Voltage!!!
4.9.2 Overcurrent Protection
When the load current is greater than the maximum current, the load will trigger overcurrent alarm, and "OC" will be displayed in the load information area. If the overcurrent continues and exceeds 110% of the maximum current, the load will turn off.
4.9.3 Overpower Protection
When the power consumed by the load is greater than the maximum power, the load will trigger overpower alarm, and "OP" will be displayed in the load information area. If the overpower continues and exceeds 110% of the maximum power, the load will turn off.
4.9.4 Reverse Input Polarity Alarm
Warning: The load is out of control when the polarity is reversed, and the electronic load is in a short-circuit state. Be sure to be careful!!!
When the input polarity is reversed, the load stops working and alarms immediately. The display shows the following information:
Reverse Voltage!!!
4.9.5 Overheating Protection
When the temperature of the internal power device of the electronic load exceeds 80°C, the load will trigger overheating protection, the load will turn off (OFF), and the buzzer will alarm at the same time. The display shows the following information:
Over Hot!!!
5. Application Examples
This chapter introduces application examples of the electronic load in battery testing, dynamic testing, and list testing.
5.1 Battery Test
5.1.1 Parameters
	Battery Rated Voltage
	6V

	Discharge Current
	500mA

	Minimum Voltage
	3V


5.1.2 Settings
	No.
	Operation
	Display

	1
	In the standby state, press the [MENU] key to enter the menu, press the [▲] [▼] keys to select Battery Test Set, press the [Ent] key to enter the setting menu; or press [SHIFT] + [S-BAT] to directly enter the Battery Test Set menu
	BATTERY TEST SET: Discharge Current

	2
	Press the [Ent] key to enter the discharge current setting
	DISCHARGE CURRENT: 0.0000A

	3
	Press the [Ent] key, input [0] [.] [5], then press the [Ent] key to confirm. The fixed input unit is A
	DISCHARGE CURRENT: 0.5_

	4
	Press the [ESC] key to exit to the display of the first step, then press [▼] to select Min Voltage
	BATTERY TEST SET: Min Voltage

	5
	Press the [Ent] key to enter
	MIN VOLTAGE: 0.0000V

	6
	Press the [Ent] key, input [3], then press the [Ent] key to confirm. The fixed input unit is V
	MIN VOLTAGE: 3_

	7
	End the battery test setting, press [ESC] until exiting all menus, press [SHIFT] + [BAT] to enter the battery test interface
	Battery: OFF 6.1200V Ic = 0.5000A


5.1.3 Testing
	No.
	Operation
	Display

	1
	Connect the tested battery to the electronic load, pay attention to the polarity
	-

	2
	Press the [ON/OFF] key to start the test. After the load current is constant, "CC" is displayed in the status area
	Battery: 6.0200V CC Ic=0.5000A

	3
	During the test, you can press the [Ent] key to switch the display and observe the discharge time and capacity in real time. The time and capacity display will automatically turn off after about 8s
	Battery: 234s CC 0.033AH

	4
	The test stops automatically when the battery input voltage is lower than 3V. You can also press the [ON/OFF] key to stop the test. The test time and capacity of this time can be viewed by pressing the [Ent] key.
	Battery: 10808s OFF 1.501AH


5.2 Dynamic Test
5.2.1 Parameters
	Tested Power Supply Voltage
	12V

	Dynamic Current A
	1.1A

	Dynamic Time A
	100ms

	Dynamic Current B
	2.2A

	Dynamic Time B
	200ms

	Dynamic Mode
	Continuous


5.2.2 Settings
	No.
	Operation
	Display

	1
	In the standby state, press the [MENU] key to enter the menu, press the [▲] [▼] keys to select Tran Test Set, press the [Ent] key to enter the setting menu; or press [SHIFT] + [S-TRAN] to directly enter Tran Test
	TRAN TEST SET: Tran Load

	2
	Select TranLoad (dynamic load type), press the [Ent] key, select ConstCurr (constant current load), then press [ESC] to return to the upper menu.
	TRAN LOAD: ConstCurr

	3
	Press the [▲] [▼] keys to select Level A (dynamic current A), press the [Ent] key to enter
	LEVEL A: 0.0000A

	4
	Press the [Ent] key, input [1] [.] [1], then press the [Ent] key to confirm. The fixed input unit depends on the load type, which is A here
	LEVEL A: 1.1_

	5
	Press [ESC] to return to the upper menu, press the [▲] [▼] keys to select Width A (dynamic A pulse width)
	TRAN TEST SET: Width A

	6
	Press the [Ent] key to enter the dynamic A pulse width setting, press the [Ent] key again, input [1] [0] [0], press the [Ent] key to confirm. The fixed input unit is ms
	WIDTH A: 100_

	7
	Press [ESC] to return to the upper menu, select Level B and Width B respectively to set the dynamic B current and pulse width. The process is the same as steps 3, 4, 5, and 6
	LEVEL B: 2.2000A; WIDTH B: 200ms

	8
	In the TRAN TEST SET menu, select Tran Mode (dynamic mode), press the [Ent] key to enter, then use the [▲] [▼] keys to select CONT (continuous mode)
	TRAN MODE: CONT

	9
	Press [ESC] until exiting the menu, press [SHIFT] + [TRAN] to enter the dynamic test interface
	Transient: OFF 12.180V Ia=1.1000A


5.2.3 Testing
	No.
	Operation
	Display

	1
	Connect the tested power supply to the electronic load, pay attention to the polarity
	-

	2
	Before starting the dynamic test, you can press the [▼] key to view the set values of dynamic points A and B
	Transient: OFF 12.180V Ib= 2.2000A

	3
	Press the [ON/OFF] key to start the test. The load switches between the two states, and the voltage monitoring cannot be displayed; the protection function cannot be implemented during the dynamic test
	Transient: RUN .....V Ia= 1.1000A

	4
	If the dynamic mode is pulse or trigger type, you can use the TRIG key (i.e., [▼] key) on the panel, or external and bus triggers
	-

	5
	Press the [ON/OFF] key to end the dynamic test
	-


5.3 List Test
5.3.1 Parameters
The charger test requirements are as follows:
	Test Step
	Mode
	Voltage Range
	Current Range
	Power
	Test Time

	Step 1
	CC
	8.7V ~9.5V
	230mA
	≤6W
	2s

	Step 2
	CV
	9V
	220 ~260 mA
	-
	3s

	Step 3
	Short Circuit
	0
	≤260 mA
	-
	1s


During the test, it is required to judge the parameters in the shaded part of the table.
5.3.2 Settings
	No.
	Operation
	Display

	1
	In the standby state, press the [MENU] key to enter the menu, press the [▲] [▼] keys to select Auto List Test Set, press the [Ent] key to enter the setting menu; or press [SHIFT] + [S-LIST] to directly enter
	AUTO LIST TEST SET: EDIT AUTO TEST

	2
	Press the [Ent] key to enter, press the [▲] [▼] keys to select the file number to be edited
	AUTO LIST TEST SET: EDIT AUTO TEST 1

	3
	Press the [Ent] key to enter the list step setting, press the [▲] [▼] keys to select the number of steps. There are five steps in this example, select the number of steps as 05 (01 is the first step)
	AUTO TEST EDIT STEP LENG = 03

	3
	Press the [Ent] key to return to the first step load mode setting, press [▼] to select LOAD OFF MODE (no-load test)
	AUTO TEST EDIT: STEP01:CC MODE

	4
	Press the [Ent] key to enter the setting of the STEP01 compared parameter. The first step is CC to compare voltage, so press the [▲] [▼] keys to select TEST VOLTAGE
	AUTO TEST EDIT: STEP01: TEST VOLTAGE

	5
	Press the [Ent] key to enter the setting of DELAY TM (delay time), input [2], press the [Ent] key to confirm. The default unit is s
	AUTO TEST EDIT: DELAY TM=2.0 sec

	6
	Press the [Ent] key to enter the setting of CC current value. The CC in the first step is 0.23A. Press the [Ent] key, input 0.23, then press the [Ent] key to confirm and set the next step
	AUTO TEST EDIT: INPUT CURR=0.23A

	7
	Input the lower limit of the compared voltage, input 8.7 using the numeric keys, press the [Ent] key to confirm and proceed to the next step
	AUTO TEST EDIT: MINMUN VOLT=8.700V

	7
	Input the upper limit of the compared voltage, input 9.5 using the numeric keys, press the [Ent] key to confirm and proceed to the next step
	AUTO TEST EDIT: MAXMUN VOLT=9.500V

	8
	Omitted. Set the parameters of Step 02 (CV) and Step 03 (SHORT) respectively.
	-

	9
	Press the [ESC] key until exiting all menus
	-


5.3.3 Testing
	No.
	Operation
	Display

	1
	Press [SHIFT] + [LIST] to enter the list test mode, enter the LOAD AUTO TEST menu, press the [Ent] key to enter, press the [▲] [▼] keys to select file 1, then press the [Ent] key to confirm and enter the measurement mode
	AUTO LIST TEST SET: LOAD AUTO TEST 1; N=03:9.653V OFF AUT1 0.0000V S01=0.230A

	1
	Press the [Ent] key to switch the display of the test time of this step
	N=03:9.653V OFF AUT1 0.0000V S01: 2s

	2
	Press the [▲] [▼] keys to select and view the load size and type (check the unit) of other steps
	N=03:9.653V OFF AUT1 0.0000V S02=9.000V

	3
	Press the [ON/OFF] key to start the list test. The load scans step by step from Step S01 to Step S03
	N=03:9.325V RUN AUT1 9.325V S01=0.230A

	4
	During the test, you can press the [ON/OFF] key to stop the test at any time. After the normal test is completed, the overall judgment result is displayed in the status information area (as long as the comparator is enabled in any step)
	N=03:9.653V PASS AUT1 0.0000V S01=0.230A


Appendix A Remote Measurement and External Trigger
A1 Remote Measurement
When the load consumes a large current, a voltage drop will occur on the connection line from the tested power supply to the load, which affects the voltage measurement accuracy. In CV, CR, and CP modes, the voltage sampling accuracy will affect the working accuracy of the electronic load.
The purpose of remote measurement is not to measure the voltage from the load input terminal, but to measure the voltage directly from the tested power supply through another two test wires.
The two voltage sampling wires for remote measurement are on the Sense interface of the rear panel.
To use remote measurement, you must enable the remote measurement switch in the Load Setup. Refer to Section 3.4.2 for details.
A2 External Trigger
During dynamic and list tests, it may be necessary to start the next load conversion through "triggering". There are three types of triggers: manual, external, and bus. The external trigger is on the Sense interface of the rear panel.
Input a low level with a width of not less than 100us at the trigger input terminal to form an effective trigger.
Switch jitter must be considered as it may cause false triggers.
A3 Pin Configuration
The Sense interface uses a DB9 pin connector. The pin functions are as follows:
IN
TRIG
+SENSE-
⚠ Pins 5 and 9 are used for trigger input. Do not apply any external voltage or current source!
⚠ Pins 6 and 7 are used as voltage measurement terminals. Pay attention to the input polarity!

