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Chapter 1 Overview 

This chapter describes some of the checks you must carry out when you 

receive your instrument and the conditions you must know and have before you 

can install and use it. 

As a semiconductor CV characteristic analyzer, the TH510 series is not only 

good for accurate testing of single tubes, but also provides solutions for module 

testing, such as IGBT all-in-one modules, and the TH510 series is equipped with 

up to 6 test channels on a single machine, which can perfectly solve the accurate 

measurement of single tubes in modules. 

1.1 Out of Box Audit 

Thank you for purchasing and using our products. After opening the box, 

you should first check whether the instrument is damaged in appearance due to 

transportation, we do not recommend that you power up the instrument if the 

exterior is damaged. 

Then confirm according to the packing list, if there is a discrepancy, you can 

contact our company or distributor as soon as possible to protect your rights and 

interests. 

1.2 Power Connection 

Â Supply voltage: 100 to 120 Vac or 198 to 242 Vac, depending on the 

rear panel power setup. 

Â Power supply frequency: 47 to 63 Hz. 

Â Power supply: not less than 130 VA. 

This instrument has been designed to reduce a certain amount of spurious 

interference caused by the input from the AC power supply terminal, but it should 

still be used in a low noise environment as much as possible, and if this cannot be 

avoided, please install a power supply filter. 

-------------------------------------------------------------------- 

Warning: In order to prevent leakage of electricity to the instrument or 

human injury, the user must ensure that the ground wire of the power supply is 

reliably connected to earth. 

-------------------------------------------------------------------- 

1.3 Fuse 

The instrument is equipped with a fuse at the factory, users should use the 

fuse equipped by our company. 

-------------------------------------------------------------------- 
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Warning: Before powering up, you should pay attention whether your fuse 

position is in line with the supply voltage range. 

-------------------------------------------------------------------- 

1.4 Environmental Requirements 

Â Please do not use it under dusty, vibrating, direct sunlight, or 

corrosive gas. 

Â Normal operating conditions of the instrument: temperature 0Ņ͘

40Ņ, relative humidity Ò75% of the environment to ensure the 

accuracy of the measurement. 

Â To ensure good heat dissipation and ventilation of the instrument, do 

not block the left and right ventilation holes to maintain accurate 

measurements. 

Â If the instrument is not used for a long period of time, please store it 

in its original packing box or similar case. Storage conditions: a 

ventilated room with a temperature of 5°C to 40°C and a relative 

humidity of not more than 85% RH. The air should not contain 

harmful impurities that corrode the measuring instrument and should 

be protected from direct sunlight. 

Â The test leads connecting the parts under test should be kept away 

from strong electromagnetic fields to avoid interference with the 

measurement. 

1.5 Test Fixture 

Use the test fixture or test cable supplied by the company. User-made or 

other companies' test fixtures or test cables may lead to incorrect measurement 

results. The instrument test fixture or test cable and the pins of the device under 

test should be kept clean to ensure good contact between the device under test 

and the fixture. 

Connect the test fixture or test cable to the corresponding test terminal on the 

rear panel of this instrument. For parts under test with a shielded housing, the 

shield can be connected to the instrument ground "ƍ". 

Note: When no test fixture or test cable is installed, the instrument will 

display an unstable measurement result. 

1.6 Warm-up 

To ensure accurate measurement, the warm-up time should be at least 30 

minutes. 

Do not switch the instrument on and off frequently as this may cause 
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confusion in the internal data. 

1.7 Safety Requirements 

The measuring instrument is a Class I safety instrument. 

1.7.1 Insulation Resistance 

Under reference operating conditions, the insulation resistance between the 

power supply terminals and the housing should be not less than 50 Mɋ. 

Under hot and humid conditions of transport, the insulation resistance 

between the voltage terminals and the housing should be not less than 2 Mɋ. 

1.7.2 Dielectric Strength 

Under reference operating conditions, the power supply terminals and the 

housing should be able to withstand an AC voltage with a frequency of 50Hz, and 

a rated voltage 1.5kV for 1 minute. There shall be no breakdown or flying arc. 

1.7.3 Leakage Current 

The leakage current should not be greater than 3.5mA (AC rms). 

1.8 Electromagnetic Compatibility Requirements 

The power supply transient sensitivity of the measuring instrument is 

required in accordance with GB6833.4. 

The conducted susceptibility of the measuring instrument is required in 

accordance with GB6833.6. 

The radiated interference of the measuring instrument is required in 

accordance with GB6833.10. 

1.9 Other features 

Power consumption: power consumption Ò 130VA. 

Dimension (W*H*D): 430mm*177mm*405mm 

Weight: approximately 16kg. 
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Chapter 2 Panel Description 

This chapter describes the basic operational features of the TH510 series 

instruments. Please read this chapter in detail before using the TH510 series 

instruments so that you can quickly learn to operate the TH510 series instruments. 

2.1 Front Panel Description 

Figure 2-1 provides a brief description of the TH510 series front panel. 

 

Figure 2-1 Front Panel Description 

Marking Name Meaning 

1 
USB HOST 

Interface 

Two USB HOST ports are provided for connection to a USB 

memory stick for file saving and recall, as well as for connection to a 

mouse, keyboard, scan gun, etc. Note that only one USB memory 

can be inserted at any one time. 

2 [Preset] key 
Reset key, press [Preset] to return the instrument to the factory 

default settings 

3 [Help] key 

Help key. Press the [Help] key and the [Help] button will be 

illuminated, and the display will show the meaning of the function 

and the operating instructions where the marker is located. Press the 

[Help] key again and the [Help] key will go out and the operating 

instructions window will disappear. 

4 [PrtScn] key 
Screenshot button to save the picture of the current screen to a USB 

memory. 

5 
Trademark and 

Model 
Instrument trademark and model number 

6 LCD 
1280x800 color LCD capacitive touch display shows measurement 

results, measurement conditions, etc. 
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Marking Name Meaning 

7 
[Display] Menu 

key 

Press the [Display] key to enter the test display page for the 

corresponding instrument functions (bridge, transformer 

measurement, transformer scan, positioning scan). 

8 [Setup] Menu key 

Press the [Setup] key to enter the test setup page for the 

corresponding instrument functions (bridge, transformer 

measurement, transformer scan). 

9 
Knob with 

Confirmation 

Function 

Move the cursor to select and set parameters. The confirmation 

button function in the middle is used to terminate the data entry and 

to confirm and save the data entered by the knob. 

10 
Marker key and 

OK key 

The cursor keys consist of up (ŷ) down (Ź) left (Ŷ) right (Ÿ) and 

are used to move the cursor between domains and fields on the LCD 

display page. When the cursor is moved to a field, the field is 

displayed on the LCD with a highlight. The middle cursor key is the 

OK key, which has a similar function to the [Enter] key 

11 
[System] Menu 

key 
Press the [System] key to enter the system setup page. 

12 [Esc] key Escape button. 

13 Numeric keys 

The numeric keys are used to enter data into the instrument. The 

numeric keys consist of the numeric keys [0] to [9], the decimal 

point [. /,] and [+/-] key. 

14 [Ŷ] key 
Backspace key. Press this key to delete the last digit of the entered 

value. 

15 [~] key No functional description for now. 

16 
Order of 

Magnitude keys 

The order of magnitude key is used for the input of the order of 

magnitude of the corresponding parameter. 

17 PASS indicator Test judgment PASS LED indication 

18 FAIL indicator Test judgment FAIL LED indication 

19 [Reset] key Press the [Reset] key to pause the operation after the trigger 

20 [Trigger] key 
When the instrument trigger mode is set to single mode, the 

instrument can be triggered manually by pressing this key. 

21 [File] key 
This function key is used to quickly access the file management 

interface. 

22 [Enter] key 
The [Enter] key is used to terminate data entry, confirm, and save 

the data displayed in the input line. 

23 [Cal] key User calibrated execution shortcuts. 

24 [Home] key The [Home] key is used to switch between different functions such 
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Marking Name Meaning 

as bridge, transformer single group test, and transformer scan. 

25 
Test 

(UNKNOWN) 

Four-terminal test terminal, formerly LCR defined, for metering and 

auxiliary range AC signals. 

Current Excitation High End (Hcur). 

Voltage Sampling High End (Hpot); 

Voltage Sampling Low End (Lpot). 

Current Excitation Low End (Lcur). 

26 
Power Switch 

(POWER) 

Power switch. The instrument is red when in standby and green 

when switched on. To switch off the instrument, press and hold the 

power switch. 

27 [DC Bias] key 
Original LCR indicator, indirectly characterizing the Vg output 

status 

28 [LOCK] key 

Press the [LOCK] key and the [LOCK] button will be lit, indicating 

that the current panel key function is locked; press the [LOCK] key 

again and the [LOCK] button will go out, indicating that the keypad 

is unlocked. If the password function is set to "ON", the correct 

password must be entered when unlocking the keypad, otherwise the 

keypad cannot be unlocked. 

When the instrument is controlled by RS232, USB device, Lan port, 

etc., the [LOCK] key is illuminated. Press the [LOCK] key again 

and the [LOCK] key will go out, indicating a return to the local 

unlocked state. 
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2.2 Rear Panel Description 

Figure 2-2 provides a brief description of the TH510 rear panel. 

 

Figure 2-2 Back Panel Description 

Marking Name Meaning 

1 Fuse Holder 
Used to install the power fuse to protect the instrument, the 

direction of replacement the inner core can switch 110V/220V. 

2 Power Outlet 

For inputting AC power. 

Warning: Before powering up, note that your fuse position is in line 

with the supply voltage range. 

3 
Grounding 

Terminal 

This terminal is connected to the instrument housing. It can be used 

for protective or shielding earth connections. 

4 GPIB Interface Implementing GPIB communication 

5 LAN Interface 
Network interface for control and communication of network 

systems. 

6 
USB Device 

Interface 

USB communication interface for on-line communication with a 

PC. 

7 
TRIGGER 

Interface 

External trigger devices such as foot control can be connected. 

8 Controller Reserved interface 

9 
HANDLER 

Interface 

The sorting output of test results, this interface is used for the 

sorting of bridge and transformer single group tests. 

10 Nameplate 
Indicates the date of manufacture, instrument number, 

manufacturer, etc. 

11 
RS232C Serial 

Interface 

Serial communication interface for on-line communication with a 

PC. 
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12 
High Voltage 

Source Terminal 

Auxiliary detection of the CV high voltage output. 

Warning: Not to be used as a stand-alone high voltage source 

output 

13 Test Terminal Four-terminal testing principle 

14 Control For TH26063C (2 m cable) end relay control 

2.3 On/Off 

Plug in the three-wire power supply, note that: the supply voltage, frequency 

and other conditions should be maintained in accordance with the provisions 

outlined in Chapter 1. The power input phase L, zero N and ground E should be 

the same as the phase, zero and ground lines on the power plug of this instrument. 

The TH510 series instruments are soft switched and certain front panel 

indicators will flash for a few seconds after plugging in the three-wire power 

supply. After a few seconds, the power button is red and other buttons with LED 

indications will go out. 

Power on: Press the POWER switch on the lower left corner of the front 

panel to turn on the instrument and display the power-on screen. The power 

button is green when the instrument starts up. The TH510 series instruments have 

a memory function for the power button. 

Figure 2-3 shows the TH510 power-up screen, which also shows the 

company logo, the model number of the instrument, and the software version 

number (Ver 1.0.0). 

 

             (Figure 2-3 Power-on Screen) 

Switching off: when the instrument is finished using, press and hold the 

power button to turn off the instrument. When the instrument is switched off, the 

power button is red, and the instrument is in standby mode. If the instrument is 

not to be used for a long period of time, disconnect the power cable and store the 
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instrument in the environment required by 1.4. 

Note: The series is set with a factory password of 510, which can be 

reset by the user as required during use. See 4.1.2.5 Password for details. 

2.4 Main Menu Page 

 

(Figure 2-4 Home Function Page) 

The instrument is divided into: CV measurement, CV measurement setup, 

CV list, CV list setup, CV trace, CV limit setup, system setup and file 

management. 

2.5 Basic operation 

The basic operations are described below: 

 ̧ Use the menu buttons ([Display], [Setup], [System], [Home]) 

and the touch screen to select the desired display page. 

 ̧ Use the cursor keys ([Ŷ][Ÿ][ŷ][Ź]), the knob or touch the 

screen directly to move the cursor to the area you want to set. 

When the cursor is moved to a certain area, that area will be 

highlighted to indicate it. This area is the area where the cursor 

can be set. 

 ̧ The corresponding softkey function for the current cursor field 

is displayed in the "Softkey Area". Select and press the desired 

softkey. The number keys, [Ŷ], the order of magnitude keys 

and the [Enter] key are used for data entry. When a numeric 
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key is pressed, you can end the data entry by pressing the order 

of magnitude key or the [Enter] key. 
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Chapter 3 CV Function Module Description 

 ̧  Ciss: Input Capacitance 

With the drain source shorted, the capacitance between the gate and source 

measured with an AC signal is the input capacitance. Ciss is made up of the gate 

drain capacitor Cgd and the gate source capacitor Cgs in parallel, i.e., Ciss = Cgs 

+ Cgd. The device can only be switched on when the input capacitor is charged to 

a threshold voltage and can only be switched off when it is discharged to a certain 

value. The drive circuit and Ciss therefore have a direct influence on the turn-on 

and turn-off delay of the device. 

 ̧  Coss: Output Capacitor 

With the gate source shorted, the capacitance between the drain and source 

measured with an AC signal is the output capacitance. Coss is made up of the 

drain source capacitor Cds and the gate drain capacitor Cgd in parallel, or Coss = 

Cds + Cgd. For soft switching applications, Coss is very important as it can cause 

resonance in the circuit. 

 ̧  Crss: Reverse Transfer Capacitance 

With the source grounded, the capacitance measured between the drain and 

the gate is the reverse transfer capacitance. The reverse transfer capacitance is 

equivalent to the gate drain capacitance; Cres = Cgd, the reverse transfer 

capacitance is also often called the Miller capacitance and is one of the important 

parameters for the rise and fall times of the switch, which also affects the off-

delay time. The capacitance decreases as the drain voltage increases, especially 

the output capacitance and the reverse transfer capacitance. 

 ̧  Rg: Grid Input Resistance 

Rg is defined as drain source shorted (Rg-DSS) and occasionally as drain 

open (Rg-DSO). The series impedance Rs-Cs at the gate source is measured and 

the result of Rs is considered to be the value of Rg. The gate voltage dependence 

of Ciss can also be obtained by simultaneous measurement when shorting the 

gate source. 

 ̧  OpSh: On-Off Test 

Conduction test, i.e., the D and S terminals of the device under test are tested 

for conduction and disconnection, which is regarded as a good basic function of 

the device under test and can be used as a filtering condition for CV testing, if the 

conduction test fails, the testing of other parameters is meaningless. 

 ̧  Contact: Contact Inspection Test 

Contact inspection test, i.e., used to determine whether the Kelvin test circuit 

is in good contact and whether the wire contact between the test end of the 

instrument and the fixture of the part under test is good, as a filtering condition 

for the CV test, if the contact inspection fails, the test of other parameters is 
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meaningless. 

3.1 <CV Measurement> Page 

Starting from the Home page, press the [Display] menu button or touch the 

<CV Measurement> module to enter the <CV Meas Display> page. As shown in 

Figure 3-1-1: 

 

(Figure 3-1-1 Measurement Display) 

The elements of this page consist of: 

 ̧ Title Area 

 ̧ Channel marking area 

 ̧ 4 Parameter quick setting and result display area 

 ̧ Sorting result display area 

 ̧ Menu area 

 ̧ Status Bar 

3.1.1 Channel 

The channel identification area of this display page is located on the far left 

of the display area and is mainly used to identify the channel where the current 

test is taking place; the channel identification corresponds to the insert on the rear 

panel. 

One insert corresponds to two scanning channels; the instrument is supplied 

with one insert by default, i.e., two channels. 
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If additional channel boards are required, the corresponding channel board 

needs to be activated by the software. The corresponding channel is identified by 

a character that identifies that the channel has been activated and the channel is 

available. 

Channel switching method: just touch the corresponding channel position in 

the display area directly. 

3.1.2 Functional Parameters 

Touch the position of the parameter name in the test result area to see the 

selection menu of the corresponding test function in the menu area on the right 

and touch the corresponding selection area of the menu to complete the function 

setting of the specified parameter. The menu is displayed as shown in Figure 3-1-

2: 

 

(Figure 3-1-2 Measurement Parameter Function Selection) 

Touch the parameter name in the test result area to see a selection menu for 

the corresponding test function in the menu area on the right and touch the 

corresponding selection area in the menu to set the function for the specified 

parameter. The setting of the test parameters here is the same as in the <CV 

Measurement Setup> page (see 3.4.1) regarding the setting of measurement 

parameters. The menu is divided into: Ciss, Coss, Crss, Rg-DSO, Rg-DSS, Ciss-

Vgs and measurement switches, in addition to Contact (contact check) and OpSh 

(on/off test), the relevant test conditions can be set in the CV measurement setup 

page. 
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Basic measurement logic: 

 ̧ If the contact check is open, the subsequent test will only be carried 

out if the contact check is passed, if the instrument alarm indicates 

"Contact check failed!", then it is necessary to check the 

relationship between the measured part and the instrument. 

 ̧ If the OpSh (on-off test) is open, the on-off test is passed before the 

subsequent test is carried out, and if the instrument alarm indicates 

"on-off test failed!", then the part under test is abnormal. 

 ̧ If both Contact (contact check) and OpSh (on-off test) are on, the 

contact check function will be judged first, followed by the on-off 

test, and only after both have passed will the regular CV test be 

performed normally. 

3.1.3 Condition Parameter Setup 

Touch the Frequency, Level, Vg and Vd parameter setting boxes to quickly 

set the parameter conditions for simple measurements and the settings here are 

equivalent to those on the <CV Measurement Setup> page for Frequency, Level, 

Vg and Vd. 

3.1.4 Results Display 

The results of the touch measurement parameters can be set in decimal 

places and the position of the decimal point is directly related to the resolution of 

the result display, allowing visualization of the relative stability of the results. 

The decimal digit enumeration is set so that the decimal point position can 

be set left or right while ensuring that the number of valid digits remains the same 

(adjustable when measurements are available). 

Menu Options Function Description 

Auto Default setting item, i.e., automatic display of 

decimal point positions 

Fixed Used to fix the current decimal point position in 

the automatic state 

Addition Shift the decimal point position to the left 

Reduction Shift the decimal point position to the right 

Note: The decimal point position lock function is automatically 

canceled to revert to the floating decimal point display in the following cases: 

the test function is changed; the deviation mode is changed. 

3.1.5 The BIN Sorting Result Display 

After touching or moving the cursor to the sorting result display area, the 

corresponding menu will involve part of the sorting control, such as compare 

switch, count switch, count clear; as shown in Figure 3-1-3: 
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       (Figure 3-1-3 Measurement Page Sorting-Related Setup) 

3.1.5.1 Compare Switch 

The built-in comparison function of this series can divide the component 

under test into up to 10 steps (BIN1 to BIN10). The upper and lower limits can be 

set in 10 groups, and each BIN contains 4 parameters whose upper and lower 

limits can be set independently. If you want one or more of the parameters not to 

participate in the comparison, just clear the corresponding upper and lower limits. 

If one or more of the parameters are not to be compared, the corresponding upper 

and lower limits are cleared. When the parameters to be compared are within the 

limits of the BIN, the corresponding BIN is found. The results of the sorting can 

be output to the automatic test system through the HANDLER interface for the 

comparison test results, enabling automatic sorting tests. These limit settings can 

only be set in the <CV Limit Setup> page. 

The comparison function can be set optionally: ON or OFF (ON or OFF), 

the default state is: OFF. 

3.1.5.2 BIN Count Function 

Used to record and display the count value of each BIN. 

Count function can be set optionally: ON or OFF (ON or OFF), the default 

state is: OFF. 

3.1.5.3 Count Clear 

A clear operation is performed on the count result of the current sorting BIN 

to reset the BIN count to 0, i.e., for restarting the count. 
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3.1.6 USB Stick to Save Test Results 

Use a USB stick to save the test results. 

The test results and formats that can be saved are as follows: 

Time,Para,P1,P2,P3,P4,BIN,OpSh,Contact 

---- corresponds to the test time,2 parameter names, parameters 1~4 results, 

sorting results, on-off test results, and contact check test results. 

The states involved in data preservation are: 

 ̧ Save switch. 

 ̧ Save path hint, default path location: under the path 

"usb/CSV/". 

 ̧ The naming rule for the file name is, cvm + machine number + 

date, e.g.cvm-SN12345678-20210811.csv. 

3.2 <CV Measurement Setup> Page 

Starting from the Home page, press the menu key [Setup] or touch the 

screen <CV Measurement Setup> to enter the <CV Measurement Setup> page. 

As shown in Figure 3-2-1 

 

     (Figure 3-2-1 Measurement Setup) 
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3.2.1 Channel 

 ̧ Meaning: Mainly used to identify the current test channel; channel 

identification corresponds to the insert, one insert corresponds to 

two scanning channels, the instrument is equipped with one insert 

by default, i.e., two channels. 

 ̧ Value: enumerated type, CH1 to CH6, factory default CH1. 

 ̧ Operation steps: Simply touch the position of the corresponding 

channel in the display area. 

 ̧ Activation: If additional channel boards are required, the 

corresponding channel board needs to be activated by the software. 

The corresponding channel is identified by a character that 

identifies that the channel has been activated and the channel is 

available. 

3.2.2 Trigger 

 ̧ Meaning: The control method used to set the instrument to trigger 

the test, if it is found that the instrument does not update the test 

results, try to trigger it manually. 

 ̧ Value: 

Continuous Set the Instrument in a Continuous Trigger State 

Single (factory default) Sets the instrument in a single-trigger state. 

Accepts panel manual triggering, command 

triggering, external triggering 

Note: When a trigger signal is received while a test is in progress, the trigger 

signal will be ignored. Therefore, the trigger signal needs to be sent after the test 

has been completed. When triggering from the optional HANDLER interface is 

required, set the trigger method to single trigger. 

 ̧ Operation steps: touch the display area or move the cursor to the 

corresponding position and select according to the menu prompts. 

3.2.3 Speed 

 ̧ Meaning: Used to set the test speed of the instrument, which is 

mainly concerned with the length of the bridge sampling integration 

time; the slower the speed, the better the accompanying stability. 

 ̧ Value: 

Value State AD Integration Time (plus data calculation time) 

Fast+ Approx. 0.56ms 

Fast (factory default) Approx. 3.3ms 

Medium Approx. 90ms 
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Slow Approx. 220ms 

 ̧ Operation steps: touch the display area or move the cursor to the 

corresponding position and select according to the menu prompts. 

3.2.4 Function 

 ̧ Meaning: The function for setting the measurement parameters of 

the instrument, i.e., the specific parameters involved in the CV test. 

 ̧ Value: 

Parameter Name Parameter Meaning 

Ciss Input Capacitance 

Coss Output Capacitance 

Crss Reverse Transfer Capacitance 

Rg-DSO Grid Input Resistance (DS open-circuit state) 

Rg-DSS Grid Input Resistance (DS short-circuit state) 

Ciss-Vgs Input Capacitance (DS short-circuit state) 

OpSh On-Off Test 

Contact Contact Inspection Test 

 ̧ Operation steps: touch the display area or move the cursor to the 

corresponding position and select according to the menu prompts. 

 ̧ Description: No restrictions on the combination of 4 parameters, 

any combination can be chosen. 

 ̧ Parameter test switch: 4 parameters can be set with independent 

display switches: i.e., when the display corresponding to a 

parameter is switched off, the corresponding result area will be 

displayed OFF in place of the test result display, the display switch 

function can be set in the parameter setting area of the measurement 

display page. 

3.2.5 Frequency 

 ̧ Meaning: Used to set the signal frequency of the digital bridge AC 

test, factory default 1M. 

 ̧ Value: The maximum test frequency range of this series is from 1 

kHz to 2 MHz, with a minimum resolution of 0.01 Hz. 

Frequency Range (F) Test Frequency Points Resolution 

1kHz <= F<= 9.999kHz 1.0000kHz, 1.00001kHz ......9.99999kHz 0.01Hz 

10kHz <= F<=99.99kHz 10.0000kHz, 10.0001kHz ......99.9999kHz 0.1Hz 

100kHz<= F<=999.9kHz 100.000 kHz, 100.001 kHz ......1MHz 1Hz 

1MHz<= F<=2MHz 1.00000 MHz, 1.00001 MHz ......2 MHz 10Hz 
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 ̧ Operation steps: 

Touch directly or use the arrow keys or knob to make the cursor move to the 

frequency domain. 

Two test frequency settings are available for stand-alone machines: 

1)  Use the number keys to enter directly. 

2)  Use of the menu area (perform enumeration increase and decrease 

operations as often as prompted). 

3.2.6 Level 

 ̧ Meaning: Refers to the AC level, set at the RMS value of the test 

sine wave signal. The frequency of the sine wave signal is the test 

frequency and is generated by the instrument's internal oscillator. 

 ̧ Value: Voltage level range: 5mV~2V; signal source output 

impedance fixed 100ɋ. 

Voltage Level (Vrms) Resolution 

[5m,1) 1mV 

[1,2] 10mV 

Note: The test voltage set is the output voltage value when the 

terminal under test is open. 

 ̧ Operation steps: 

By touching the area corresponding to [Level], the menu area shows the 

function for switching the level type and increasing the smaller function, which 

can be modified and adjusted according to the menu prompts, or the numeric keys 

can be entered directly to achieve the value modification. 

3.2.7 Vg Bias Voltage 

 ̧ Meaning: Provides the drive control voltage for semiconductor CV 

testing, i.e., the grid voltage. 

 ̧ Value: -40V to +40V DC bias voltage 

 ̧ Operation steps: Touch the corresponding area and the menu area 

displays the commonly used bias voltage values, which can be 

modified and adjusted according to the menu prompts, or the 

numeric keys can be entered directly to achieve the value 

modification. 

3.2.8 Vd Bias Voltage 

 ̧ Meaning: Provides the operating voltage of the device for 

semiconductor CV testing, i.e., the drain voltage. 

 ̧ Value: 
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Instrument Specifications Bias Voltage Range 

TH511 -200V~200V 

TH512 -1500V~1500V 

TH513 -3000V~3000V 

 ̧ Operation steps: Touch the corresponding area and the menu area 

displays the commonly used bias voltage values, which can be 

modified and adjusted according to the menu prompts, or the 

numeric keys can be entered directly to achieve the value 

modification. 

3.2.9 Time delay 

 ̧ Meaning: 4 parameter tests provide independent delay time settings, 

mainly to provide time for bias stabilization. 

 ̧ Values: 0 s to 60 s with a minimum resolution of 1 ms or set the 

automatic delay function. 

 ̧ Operation steps: Touch the corresponding area and the menu area 

displays the commonly used bias voltage values, which can be 

modified and adjusted according to the menu prompts, or the 

numeric keys can be entered directly to achieve the value 

modification. 

3.2.10 Deviation and Reference 

3.2.10.1 Deviation Mode 

 ̧ Meaning: The deviation test function displays the deviation value 

directly on the screen instead of the actual test value. The deviation 

value is equal to the current actual test value minus a pre-set 

reference value. This function makes it easy to observe the variation 

of the component parameters under test with temperature, frequency, 

bias etc. 

 ̧ Value: The instrument provides two types of deviation tests as 

follows: 

1) ȹ mode (absolute deviation mode) 

The deviation currently displayed is the difference between the test value of 

the measured part and the set reference value. The formula for calculating the ȹ 

deviation is as follows: 

ȹ = X - Y 

Here, X: The current measured value of the measured part. 

Y: The pre-set reference value. 

2) ȹ% way (percentage deviation mode) 
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The deviation currently displayed is the percentage error obtained by 

dividing the difference between the test value of the part under test and the set 

reference value by the reference value. The formula for calculating the ȹ% 

deviation is as follows: 

ȹ% = (X - Y) / Y × 100 [%] 

Here, X: The current measured value of the measured part. 

Y: The pre-set reference value. 

If the reference value is 0, the test result shows Inf. 

 ̧ Operation steps: Touch the corresponding area and the menu area 

displays the commonly used bias voltage values, which can be 

modified and adjusted according to the menu prompts. 

3.2.10.2 Deviation Reference Value 

 ̧ Meaning: Reference values for deviation calculation of test results. 

 ̧ Operation steps: Regular numerical input. 

3.2.11 Load 

 ̧ Meaning: Provides a means of load calibration for instruments to 

improve measurement consistency 

 ̧ Switch: On or off (ON or OFF) two states, the default state: off 

 ̧ Value: Manual input or automatic load calculation 

 ̧ Operation steps: Touch the corresponding area to operate according 

to the menu and enter the numeric keys directly for value 

modification. 

 ̧ Description: After touching the load calibration menu, the 

instrument calculates a load calibration factor based on the previous 

test result and the reference value entered. The theoretical test result 

is then calculated from this factor and displayed in the load area for 

reference. In subsequent tests, if the load calibration switch is on, 

the measurements of the corresponding parameters will be 

calculated from this factor and used as the final test result. 

3.2.12 Averaging 

 ̧ Meaning: The averaging function averages the results of 2 or more 

tests. 

 ̧ Value: The range is 1 to 32 with a minimum resolution of 1 and a 

factory default of 1. 

 ̧ Operation steps: Touch the corresponding area to set it according to 

the menu, or enter the numeric keys directly for value modification. 
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3.3 <CV List> Page 

From the Home page, press the menu key [Display] then touch the screen 

List Display or touch the screen <CV List> directly to enter the <CV List> 

display page. As shown in Figure 3-3-1: 

 

        (Figure 3-3-1 List display page) 

The <CV list> display shows up to 50 points of test frequency, test level, DC 

bias, independent functions corresponding to the 4 parameters, the results of the 

automatic scan measurements and the results of the comparison with the 

corresponding limit values. 

During the list scan test, the symbol "*" on the far left indicates the current 

scan test point. 

The rightmost P/F (for PASS/FAIL), which indicates the result of the 

comparison at the current point. 

Not compared display: "---" 

PASS display: PASS (green) 

FAIL display: FAIL (red) 

3.4 <CV List Setup> Page 

Starting from the Home page, press the menu button [Setup] then touch the 

screen List Setup or touch the screen <CV List Setup> directly to enter the <CV 

List Setup> page. As shown in Figure 3-4-1: 
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(Figure 3-4-1 List Setup Page) 

The list scan function allows automatic scan testing of up to 50 points for 

function, channel, frequency, level, Vg bias voltage, Vd bias voltage, etc. 

3.4.1 Points 

Parameter setting attribute: enumerated type. 

 ̧ Meaning: Sets the number of scan points used for the current list 

 ̧ Value: 0 to 50, factory default value 8; (0 means no scan points) 

 ̧ Operation: Touch the corresponding area to set it according to the 

menu or enter the numeric keys directly for value modification. 

3.4.2 Trigger Mode 

 ̧ Meaning: The trigger mode is detailed in the trigger description on 

the CV measurement setup page. 

 ̧ List application: After the list scan has been triggered normally, the 

user can interrupt the list scan process by using the Reset button. 

Trigger Mode Special Applications 

Continuous Press panel Reset to enter the reset state and scan 

from the first point after triggering again 

Single  

3.4.3 List Mode 

 ̧ Meaning: Provides scanning mode for the list 
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 ̧ Value: Sequential mode or single-step mode 

Sequential Mode Scan sequentially from the first point to the last point if the 

trigger is valid 

Single-step Mode Step test one point at a time if the trigger is valid 

Note: Note: The effect of the list mode is mainly reflected in the single 

trigger mode, in case of continuous trigger mode, the testing process of the two 

modes will be visually different. 

3.4.4 Scan Conditions 

Function, channel, frequency, level, Vg bias voltage, Vd bias voltage, 

averaging, upper and lower limits of the parameters can be set independently, for 

a description of the meaning refer to the description of the parameters related to 

CV measurement settings. 

If you are only concerned about the effect that a change in one condition has 

on the part under test, you can simply set the other test condition to the same 

result with a quick setup, e.g., Vd varies linearly and frequency, level and Vg are 

fixed. 

3.4.5 Time Delay 

The delay time parameter indicates the delay time between the completion of 

each scan step and the next scan measurement, adapting to the required delay 

time setting for different offsets. (Note: this delay time can be added to the delay 

time in the measurement setup screen.) 

3.5 <CV Trace> Page 

From the Home page, press the menu key [Display] and then touch the 

screen Trace Display or touch the screen <CV Trace> directly to enter the <CV 

Trace> page. As shown in Figure 3-5-1 
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(Figure 3-5-1 Trace Model Selection) 

3.5.1 Model Mechanism 

Touch screen Project from the <CV Trace> page to access the Trace Scan 

Model Selection page. The different Demos of the model mechanism are 

independent of each other and do not interfere with each other. As shown in 

Figure 3-5-1 

Touch screen Graph from the <CV Trace> page to visualize the graphical 

results of the trace scan test; touch screen Table to list the measurement result 

data for the trace scan test. 

The currently available models are as follows: 

Device Type Functional Model 

MOSFET 

Ciss 

Coss 

Crss 

Rg+Ciss 

Ciss+Coss+Crss 

Note: Once the user has set the scan conditions, the [Trigger] key on the 

front panel must be pressed to start the scan. Pressing the [Reset] key once will 

pause the test and pressing it again will reset it to scan again. 

3.5.2 Model Case 

Touch screen Setting from the <CV Trace> page to access the Trace Setup 
















































































































































































