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Chapter 1 Overview

This chapter describes some of the checks you must carry out when you
recave 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 aith-one modulesandthe 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 0ut of Box Audit

Thank you for purchasing and usiogr products. After opening tHsox,
you should first checkvhetherthe instruments damaged in appearance due to
transportation, we do not recommeticht youpower up the instrument if the
exterior is damaged.

Then confirm according to the packing ligtthere is a discrepancy, you can
contact our company or distributor as soon as possible to protect your rights and
interests.

1.2 PowerConnection

1.3Fuse

A Supply voltage: 100 to 120 Vac or 198 to 242 Vac, deperatirthe
rear panel power agp.

A Power supply quency: 47 to 63 Hz.

A Power supply: not less than 130 VA.

This instrument has been designed to reduce a certain amosptirgius
interference caused by the input from the AC power suppiyinal but it should
still be usedn a low noise environmemismuch as possibjeand if this cannot be
avoided pleasenstall a powesupplyfilter.

Warning: In order to prevent leakage of electricity to the instrument or
human injury, the user musnsure that the ground wire of the power supply is
reliably connected to earth.

The instrument is equipped with a fuse at the factory, users should use the
fuse equipped by owompany.
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Warning: Before powering up, you should pay attentigretheryour fuse
positionis in line with the supply voltage range.

1.4 EnvironmentaRequirements

A Please do not use it under dusty, vibrating, direct sunlight, or
corrosive gas.

A Normal operating conditions of the instrument: temperatiNeé O
40N, rel ati ve df thenienvironmentoOehsiig the
accuray of the measurement.

A To ensure good heat dissipation and ventilation of the instrument, do
not block the left and right ventilation holes to maintain accurate
measurements.

A If the instrument is not used for a long period of time, please store it
in its ofiginal packing box or similar case. Storage conditions: a
ventilated room with a temperature of 5€C to 40C 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 potected from direct sunlight.

A The test leads connecting the parts under test should be kept away
from strong electromagnetic fields to avoid interference with the
measurement.

1.5Test Fixture

Use the test fixture or test cable supplied by the comparst-rosde 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
ard the fixture.

Connect the test fixture or test cable to the correspondinggteshalon the
rear panel of this instrumenfEor parts under test with a shielded housihg
shield can be connected to the instrum

Note: When no test fixteror test cable is installed, the instrument will
display an unstable measurement result.

1.6 Warmup

To ensure accurate measurement, the wgrnime 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 SafetyRequiremerd

The measuring instrument is a Class | safety instrument.
1.7.1InsulationResistance

Under referenceperatingconditions, the insulation resistance between the

power supply terminals and theusingshoudt be not | ess than 5

Under hot and humid conditions of transport, the insulation resistance
bet ween the voltage terminals and the |

1.7.2Dielectric Strength

Under referenceperatingconditions, the power supplyrteinals and the
housing should be able to withstand/eC voltage with &requency of 50Hzand
arated voltagel.5kV for 1 minute. Thershallbe no breakdowaor flying arc.

1.7.3LeakageCurrent

The leakage current should not be greater than 3.5mA (AL rm

1.8 Electromagneti€ompatibility 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 radiagd interference of the measuring instrument is required in
accordance with GB6833.10.

1.9 Other features

Power consumption: power conhsumpti on
Dimension (W*H*D): 430mm*177mm*405mm
Weight: approximately 16kg.
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Chapter 2 Panel Description
Chapter2 PanelDescription

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 Desiption
Figure 21 provides a brief description of the TH5&ies front panel.

1234 5 6
I L .

[J.’im- TH512 Seminuﬂ.{t.hc-\." Anahyzer fr
1 7

/

T 8 9101 121314 1516 17 18 19 20

TR
ey

Figure 21 Front Panel Description

Marking Name Meaning
Two USB HOST ports are provided for connection to a U
1 USB HOST memory stick for file saving and recadls well as for connection to
Interface mouse, keyboard, scan gun, etc. Note that only one USB me
can be inserted at any one time.
5 [Presetlkey Reset key,. press [Preset] to return the instrument to the fa
default settings
Help key. Presghe [Help] key and the [Help] button will b
illuminated, and the display will show the meaning of the func
3 [Help] key and the operating instructions where tharkeris located. Press th
[Help] key again and the [Help] key will go out and the operal
instrudions window will disappear.
4 [PrtScn]key Screenshot button to save the picture of the current screed 38
memory.
5 Trademark and Instrument trademark and modeimber
Model
1280x800 color LCD capacitive touch display shows measure
6 LCD .
resuts, measurement conditions, etc.
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Marking Name Meaning
Displavl Menu Press the [Display] key to enter thest display page for th
7 [ pké@ corresponding instrument  functions  (bridge, transform
measurement, transformer scan, positiorstan).
Press the Jetup] key to enter the test setup page for
8 [Setup] Menu key | corresponding  instrument  functions  (bridge, transfor
measurement, transformer scan).
Knob with Move the cursor to select and set parameters. The confirm
9 Confirmation button function in themiddle is used to terminate the data entry
Function to confirm and save the data entered by the knob.
The cursok ey s consi st of up (V)
are used to move the cursor between domains and fields on thg
Marker key and . - ) -
10 OK key display page. When the cursor is moved to a field, the fiel
displayed on the LCD with a highlight. The middle cursor key is
OK key, which has a similar function to the [Enter] key
[System]Menu
11 key Press the [System] key to enter the system setup page.
12 [Esc] key Escape button.
The numeric keys are used to enter data into the instrument
13 Numerickeys numeric keys ansist of the numeric keys [0] to [9], the decin
point [. /,] and [+f] key.
o Backspace key. Press this key to delete the last digit of the er
14 [ Y] ke)
value.
15 [~] key No functional description for now.
16 Order of The order of magnitude key is used for the input of the ordeg
Magnitude keg | magnitude of the correspondipgrameter.
17 PASS indicator | Test judgmenPASSLED indication
18 FAIL indicator | Test judgmenEAIL LED indication
19 [Reset] key Press the [Reset] key to pause the operation after the trigger
20 [Trigger] ke When the instrument trigger mode is set dimgle mode,the
99 y instrument can be triggered manually by pressing this key.
21 [File] key Thls function key is used to quickly access the file manage
interface.
The [Enter] key is used to terminate data entgnfirm, and save
22 [Enter] key the daa 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
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Marking Name Meaning
as bridge, transformer single group test, and transformer scan.
Fourterminal test terminal, formerly LCR defined, for metering 3
auxiliary range AC signals.
Test Current Excitation High End (Hcur).
25 . .
(UNKNOWN) Voltage Sampling High EngHpot);
Voltage Sampling Low End (Lpot).
CurrentExcitation Low EndLcur).
Power Switch | Power switch. The instrument is red when in standby and g
26 when switched on. To switch off the instrument, press and hol
(POWER) power switch.

27 [DC Bias] key Original LCR indicator, indirectly characterizinthe Vg output
status
Press the [LOCKkey and the [LOCK] button will be lit, indicatin
that the current panel key function is locked; press the [LOCK]
again and the [LOCK] button will go out, indicating that the key
is unlocked. If the password function is set to "ON", the cor
password must be entered when unlocking the keypad, otherwig

28 [LOCK] key

keypad cannot be unlocked.

When the instrument is controlled by RS232, U&Bice, Lan port,
etc., the [LOCK] key is illuminated. Press the [LOCK] key ag
and the [LOCK] key will go out, indating a return to the loca
unlocked state.
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2.2 Rear Panel Description

Figure 22 provides a brief description of the TH510 rear panel.

12

14
~

?;@)u ;’;— " jf_f__ f;’l - : ~or II&PS
000000 ¢ 000000 o
000006 c 000000

€c—X

Iy VISRNING:
To avaid ebckic shock,

the protective conduclar termind @
ﬂmbem\emaﬂwmaem":aguru

8\ )| 8 a ............. }0 Q@
o Hma?‘ c:fmer Tafoer = g o) 51
V24| / 7
i) (VAN 8/ 1/ &8/ 5/ 4/ 3/
Figure 22 Back Panel Description
Marking Name Meaning
1 Fuse Holder Used to install the power fust protect the instrument, th
direction of replaementthe inner core can switch 110V/220V.
For inputing AC power.
2 PowerQutlet Warning: Before powering up, note that your fuse position is in
with the supply voltage range.
3 Grounding This terminal is connected to the instrument housing. It can be
Terminal for protective or shieldingarthconnections.
4 GPIB Interface | Implementing GPIB communication
Network interface for control and communication of netw
5 LAN Interface
systems.
6 USB Device USB communication interface for dime communication witha
Interface PC.
7 TRIGGER External trigger devices such as foot control can be connected.
Interface
8 Controller Reserved interface
9 HANDLER The sorting output of test resudt this interface is used for th
Interface sorting of bridge and transformer single group tests.
Indicates the date of manufacture, instrument num
10 Nameplate
manufacturer, etc.
11 RS232CSerial | Serial communication interface for tine communicadabn with a
Interface PC.
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. Auxiliary detection of the CV high voltage output.
12 High Voltage Warning: N b a &l high vol
Source Termial arning: Notto be usal as a stanéalone high voltage sourg
output
13 TestTerminal Fourterminaltestng principle
14 Control For TH26063C (2 m cable) dnrelay control
2.30n/Off

Plug in the threavire 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 d$ieould
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 thwiee power
supply. After a fewseconds, 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 pewescreenThe power
button is green whethe instrument startap. The TH510 series instrumestiave
a memory function for thpower button.

Figure 23 shows the TH510 powep screen, which also shows the
company logo, the model number of the instrument, and the software version
number (Ver 1.0.0).

TH510CS
Semiconductor C-V Analyzer

V1.0.0 Copyright(C)2022-06-28
Changzhou Tonghui Electronic Co.,Ltd.

(Figure 23 Poweron Screeh

Switching off: when the instrument is finished usingress and hold the
power button tdurn off the instrument. When the instrument is switched off, the
power button is red, and the instrument is in standbglent 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 requiredidg use. See 4.1.2.5 Password for details.

2.4Main Menu Page

Home

~Other

~CV

| List )
CV List Display

R —
N—
N—

Trace
CV Trace Display

| List )
CV List Setup

1

CV Limit Setup

=
System
System Setup

=]

File

(Figure 24 HomeFunction Pag)

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.

2.5Basic 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.

Us e

t he

cursor

keys

(LYILYILY]

screen directly to movihe 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 displayel in the "Softkey Area". Select and press the desired

softkey.

The

number

keys,

[ Y],

and the [Enter] key are used for data entry. When a numeric
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key is pressed, you camdthe data entry by pressing the order
of magnitude key othe [Enter] key.
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Chapter 3 CV Function Module Description
Chapter 3 CV Function Module Description

Ciss: InputCapacitance

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 capacitoCgd 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 cingit and Ciss therefore have a direct influence on thedarn
and turnoff delay of the device.

Coss: OutpuCapacitor

With the gate source shorted, the capacitance between the drain and source
measured with an AC signal is the output capacitance. Casads 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 Capacitan

With the souce 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 thélé 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 tranafecitance.

. Rg:Grid Input Resistace

Rg is defined as drain source shorted-(P&8S) and occasionally as drain
open (RgDSO). The series impedance-8s at the gate source is measured and
the result of Rs is considered to be the value of Rg. The gasgealependence
of Ciss can also be obtained by simultaneous measurement when shorting the
gate source.

., OpSh: OROSf Test
Conduction test, i.e., the D and S terminals of the device under test are tested
for conduction and disconnection, which is regarded 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., useddetermine 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 failse ttest of other parameters is
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meaningless.

3.1<CV MeasurementPage

Starting from the Home page, press the [Display] menu button or touch the
<CV Measurement> module to enter the <Uas Display page. As shown in

Figure 31-1:

CV Meas Display

Freq 1.00000MHz Vg 0.000 V
Level 30.00mV vd 0.000 V

()

CV Display

2.21737 nF

1.00000MHz Vg 0.000 V
30.00mV vd 0.000 V

2.18037 nF

1.00000MHz Vg 0.000 V
30.00mV vd 0.000 V

1.00000MHz Vg 0.000 V
30.00mV vd 0.000 V

Binl Bin2 Bin3 Bind  Bin5 Bin6  Bin7 Bin8 BinG Binl0 ContFailOpShFail BinFail

0 0 0 0 0 0 0 0 0 0 0

(Figure 31-1 MeasuremerrDisplay)

The elements dahis pageconsist of:
Title Area

Channel marking area

Sorting result display area
Menu area

Status Bar

3.1.1Channel

o]

0

4 Parameter quick setting and result display area

Trace

Save

OFF-ON

2023/03/08 08:15:52

The channel identification area of this display page is Idcatethe 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 iagbeon the rear

panel.

One insert corresponds to two scanmhgnnelsthe instrumenis 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 theaanel has been activated and the channel is
available.

Channel switching method: just touch the corresponding channel position in
the display area directly.

3.1.2FunctionalParameters

Binl

0

Touch the position of the parameter name in the test result area these
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
2:

1.00000MHz Vg 0.000 V
30.00mV vd 0.000 V

2.21717 nF

1.00000MHz Vg 0.000 V
30.00mV vd 0.000 V

2.18099 nF

1.00000MHz Vg 0.000 V
30.00mVvV vd 0.000 V

Rg-DSO

Rg-DSS
1.00000MHz Vg 0.000 V Ciss-Vgs
30.00mV vd 0.000 V N

MeasSw

OFF-ON

Bin3 Bind  Bin5 Bin6  Bin7 Bin8 Bin9 Binl0 ContFailOpShFail BinFail
0 0 0 0 0 0 0 0 0 0 0

2023/03/08 08:18:05
(Figure 31-2 Measurerant Parameter Function Setien)

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 sefuhetion for the specified
parameter. The setting of the test parameters here is the same as in the <CV
Measurement Sep> page (see 3.4.1) regarding the setting of measurement
parameters. The menu is divided into: Ciss, Coss, CrsBIRy RgDSS, 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 measurerent set

page.
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Basic measurement logic

If the contact check is open, the subsequent test will onlyrbeda
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 (oroff test) is open, the eoff test is passeddbore 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-@éintest) are on, the
contact check function will be judged first, lfaved by the oroff
test, and only after both have passed will the regular CV test be
performed normally.

3.1.3Cordition Parameter 3ep

Touch the Frequency, Level, Vg and Vd parameter setting boxes to quickly
set the parameter conditions for simple meaments and the settings here are
equivalent to those on the <CV Measurement Setup> page for Frequency, Level,
Vg and Vvd.

3.1.4Resuls Display

The results of the touch measurement parameters can be set in decimal
places and the position of the decimalnpas 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 numtiferalid digits remains the same
(adjustable when measurements are available).

MenuOptions Function Description

Auto Default setting item, i.e., automatic display
decimal point positions

Fixed Used to fix the current decimal point position
the atomatic 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 indHeviing cases:
the test function is changed; the deviation mode is changed.

3.1.5The 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, sashcompare
switch, count switch, count clear; as shown in Figule33
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(]

1.00000MHz Vg 0.000 V Bin Control
30.00mV vd 0.000 Vv
Comp

2.21717 nF v | T rom

Count

1.00000MHz Vg 0.000 V = ofFFon

30.00mV vd 0.000 V

2.18099 nF

1.00000MHz Vg 0.000 V
30.00mV vd 0.000 V

1.00000MHz Vg 0.000 V
30.00mV vd 0.000 V

Binl Bin2 Bin3 Bind  Bin5 Bin6 Bin7 Bin8 Bin@ Binl0 ContFailOpShFail BinFail
0 0 0 0 0 0 0 0 0 0 (] 0 0

2023/03/08 08:19:27
(Figure 31-3 MeasurenentPage SortingRelated Setup

3.1.5.1Compare Switch

The builtin comparison function of this series can divide the component
under test into up to 1€keps (BIN1 to BIN10). The upper and lower limits can be
set in 10 groups, and ea8iN 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 cl¢lae 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 theBIN, the correspondinBIN is found. Tte results of theortingcan

be output to the automatic test system through the HANDLER interface for the
comparison test results, enabling automsdidingtests. These limit settings can

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

The comparison functionan be set optionally: ON or OFF (ON or OFF),
the default state is: OFF.

3.1.5.2BIN Count Function

Used to record and display the count value of &dish

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

3.1.5.3Court 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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3.1.6USB Stick to SaveTestResults

Use aUSB stickto save the test results.

The test results and formalst can be saved are as follows

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

---- corresponds to the test time,2 parameter sap@ametey 1~4 resul,
sortingresuls, on-off test resuli, and contact check test result

The states involved in data preseiwatare

Save switch

Save path hint, default paltbcation under the path

"usb/CSV/".

The naming rule for the file name is, cvm + machine number +
date, e.g.cvABN1234567820210811.08.

B

5

3.2<CV Measurement SetufPage

Starting from the Home page, pres$e tmenu key [Setup] or touch the
screen <CV Measurement Setup> to enter the <CV Measurement Setup> page.
As shown in Figure -2-1

CV Meas Setup M
CV Setup

Trigger Contact

Rg 20 oF SH ) Heas SEtup
MeasS -
_-_-- Limit Setup
1.00000MHz 1.00000MHz 1.00000MHz 1.00000MHz -

30.00mV 30.00mV 30.00mV 30.00mV

- 0.000V 0.000 V 0.000V 0.000 V 0.000V Trace Setup

List Setup

0.000 V 0.000 V 0.000 V 0.000 V

0.00000 F 0.00000 F 0.00000 F 0.00000 Q -
Module  p|
0.00000 F 0.00000 F 0.00000 F 0.00000 Q -
~o (N R S R
2023/03/08 08:19:51
(Figure 32-1 Measuement Setup
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3.2.1Channel

3.2.2Trigger

3.2.3Speed

B

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: enumeratetype CH1to CH6, factory default CH1.

Operation stepsSimply touch the psition 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 ttat the channel has been activated and the channel is
available.

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 thelnstrument in &ontinuousTrigger State

Single (factory default) | Sesthe instrument in a singlgigger state.

Accepts panel manual triggering, commg3
triggering, external triggering

Note: When a trigger signal is received whildest is in progress, the trigg
signal will be ignored. Therefore, the trigger signal needs to be sent after tf
has been completed. When triggering from the optional HANDLER interfa
required, set the trigger method to single trigger.

B

5

Operatim steps: touch the display area or move the cursor to the
corresponding position and select according to the menu prompts.

Meaning:Used to set the test speed of the instrument, which is
mainly concerned with the length of the bridge samplitggration
time; the slower the speed, the better the accompanying stability.

Value:

Value State AD IntegrationTime (plus data calculation time)

Fast+

Approx. 0.56ms

Fast (factory default) | Approx. 3.3ms

Medium

Approx. 90ms
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Slow Approx. 220ms

Operatim stepstouch the display area or move the cursor to the
corresponding position and select according to the menu prompts.

3.2.4Function

Meaning:The function for setting the measurement parameters of
the instrument, i.e., the specific parameters involugte CV test.

. Value:
Parameter Name Parameter Meaning
Ciss Input Capacitance
Coss Output Capacitance
Crss ReverseTrander Capacitance
Rg-DSO Grid Input Resistance (DS opeircuit state)
Rg-DSS Grid Input Resistance (DS shanitcuit state)
CissVgs Input Capacitance (DS shecircuit statg
OpSh On-Off Test
Contact Contactlnspectionrest

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:parameters can be set with independent
display switches: i.e., when the display corresponding to a

parameter is switched off, the corresponding result aredevill
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.

3.2.5Frequency

Meaning:Used to set the signal frequency of the digital bridge AC
test, factory defult 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.

FrequencyRange (F) TestFrequencyPoints 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 theocumove to the
frequencydomain.

Two test frequency settings are available for stdode 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).
3.2.6Levd

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~2¥ignal source output
i mpedance fixed 100q.

VoltageLevel (Vrms) Resolution
[5m,1) imv
[1,2] 10mv

Note: The test voltage set is the output voltage value wher
terminal under test is open.

Operation steps

By touching the area corresponding to [Level], the menu areasstimv
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.

3.2.7Vg BiasVoltage

Meaning:Provides the drive control voltage for semiconductor CV
testing, i.e., therid voltage.

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

Operation stepstouch 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.

3.2.8Vvd BiasVoltage

Meaning:Provides the operating voltage of the device for
semiconductor CV testinge., the drain voltage

Value:
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InstrumentSpecifications Bias Voltage Range
TH511 -200V~200V
TH512 -1500V~1500V
TH513 -3000V~3000V

Operation stepstouch the corresponding area and the menu area
displays the commonly used bias voltage values, which can be
modified and adjusd according to the menu prompts, or the
numeric keys can be entered directly to achieve the value
modification.

3.2.9Time delay

Meaning: 4parameter tests provide independent delay time settings,
mainly to providetime forbias stabilization.

Values: Os to 60 s with a minimum resolution ofrls orset the
autamaticdelay function.

Operation stepstouch the corresponding area and the menu area
displays the commonly used bias voltage values, which can be
modified and adjusted according to the menu prepgtthe

numeric keys can be entered directly to achieve the value
modification.

3.2.10Deviation andReference

3.2.10.1DeviationMode

Meaning:The deviation test function displays the deviation value
directly on the screen instead of the actual testevalhe deviation

value is equal to the current actual test value minus-agtre

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 prades two types of deviation tests as
follows:

1)ep mode (absolute deviation mode)

The deviation currently displayed is the difference between the test value of
the measured part and the set referenc
deviation is agollows:

P =-YX
Here, X:The current measured value of the measured part.
Y: The preset reference value.

2Y)p% way (percemodéage devi ati on
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The deviation currently displayed is the percentage error obtained by
dividing the difference between thestesalue of the part under test and the set
reference value by the reference valu
deviation is as follows:

P% =-Y) /X x100 [%]
Here, X:The current measured value of the measured part.

Y: The preset reference Viae.

If the reference value is O, the test result shows Inf.
Operation stepstouch 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.

3.2.10.2Deviation Reference/alue

Meaning:Reference valugfor deviation calculation of test results.

Operation stepfRegular numerical input.
3.2.11Load

Meaning: Providea means of load calibration for instruments to
improve measurement consistency

Switch: On or offON or OFF) two states, the default stat:
Value: Manual input or automatic load calculation

Operation stepstouch the corresponding area to operate according
to the menu and enter the numeric keys directly for value
modification.

Description: After duching 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.

3.2.12Averagng
Meaning:The averaging function averages the rexfl® or more

tests.

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

Operation stepstouch 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 Figure33al:

CV List Display "
Pt Func  CH Freq Vg vd K v Display

1 1.00000MHz | 30.00mV | 0.000 V 0.000 V 3.38709nF
2 00000MHz | 30.00mV | 0.000 V 0.000 V 3.86668nF

3 1 |1.00000MHz | 30.00mV | 0.000 V 0.000 V | 168351n0F [ |
4 | Rg-DSO 1.00000MHz | 30.00mV | 0.000 V 0000V [ 375461Q [~ |
5 | Rg-DSS 1.00000MHz | 30.00mV | 0.000 V 0.000 V 4.05829 Q B
6 1.00000MHz | 30.00mV | 0.000 V 0.000 V 3.39715nF B
7 1.00000MHz | 30.00mV | 0.000 V 0.000 V 374.126pF EN Trace
8 1.00000MHz | 30.00mV | 0.000 V 0.000 V 731.007pF Bl

Save

9 1.00000MHz | 30.00mV | 0.000 V 0.000 V 606.836pF
OFF-ON

10 | Rg-DSO 00000MHz | 30.00mV | 0.000 V 0.000 V 16.3690 Q
11 | Rg-DSS 1.00000MHz | 30.00mV | 0.000 V 0.000 V 14.2553 Q
*12 1.00000MHz | 30.00mV | 0.000 V 0.000 V 375.534pF

=
Iﬂﬂﬂﬂﬂmﬂiﬂﬂii 2023/03/08 08:34:34
(Figure 33-1 List display page

The <CV list> distay 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 listscan 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 paint

Not compared display=---"
PASS display: PASS (green)
FAIL display: FAIL (red)

3.4<CV List Seup> Page

Starting from the Home page, press the menu button [Setup] then touch the
screerlList Setug or touch the screen <CV List Sgb directly to enter the <CV
List Seup> page. As shown in Figure1:
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CV List Setup (m)

Total Point 8 Trigger Mode Single List Mode Seq List Comp i CV Setup

Freq Level Vg Vd Delay
W (V) V) (s)

T rooooon]3000m [0000 000 o[ [oemior & [ [ |
ooooom|00om 0000 000 o1 Joowoear x| ENELEEN

Avg  Ref Load Low High | Meas Setup

) List Setup

oo o1 fooomwer x| SRR

Handler

=
2023/03/08 08:21:48
(Figure 34-1 List Setp 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.

3.4.1Points

Parameter setting attribute: enumerated type.

Meaning:Sets the number of scan ptirused for the current list
Value:0 to 50, factory default value 8; (0 means no scan points)
OperationTouch the corresponding area to set it according to the
menu orenter the numeric keys directly for value modification.
3.4.2TriggerMode

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.

TriggerMode Special Applicabns

Continuous Press panel Reset to enter the reset state and
from the first point after triggering again

Single

3.4.3List Mode

Meaning: Providescanning mode for the list

5
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Value: Sequential mode or singdeep mode

5

SequentiaMode Scan sequerdlly from the first point to the last point if th
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 teggnode, the testing process of the two
modes will be visually different.

3.4.4ScanConditions

Function, channel, frequency, level, Vg bias voltage, Vd bias voltage,
averaging, upper and lower limits of the parameters can be set independently, for
a desdption 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 tontke sa
result with a quick setup, e.g., Vd varies linearly and frequency, level and Vg are

fixed.
3.4.5Time Delay

The delay time parameter indicates the delay time between the completion of
each scan step and the next scan measurement, adapting to thel réelaiye
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

screenTraceDisplay or touch the seen <CV Trace> directly to enter the <CV

Trace> page. As shown in Figurés3a
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(Figure 35-1 TraceModel Selection)

3.5.1Model Mechanism

Touchscreen Project from the <CV Trace> pagetoesshe Trace Scan
Model Selection page. The different Demos tbé model mechanism are
independent of each other and do not interfere with each other. As shown in
Figure 35-1

Touch screen Graph from the <CV Trace> page to visualize the graphical
results of thetracescan test; touch scredrableto list the measureemt result
data for thdracescan test.

The currently available models are as follows

Device Type | FunctionalModel

Ciss

Coss
MOSFET Crss
Rg+Ciss

Ciss+Coss+Crss

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

3.5.2Model Case

TouchscreenSetting from the <CVlrace> page to access tiigaceSetup
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