














Chapter 1  Out of Box Audit

When you receive the instrument, some inspections are necessary, and the condition must be
understood and available before installing the instrument.

1.1 To Inspect the package

Inspect the shipping container for damage after unpacking it. It is not recommended to power on the
instrument in the case of a damaged container.
If the contents in the container do not conform to the packing list, notify us or your dealer.

1.2 Power connection

1)
2)
3)
4)

5)

Power-supplying voltage range: 100~120Vac or 198~242Vac. Being related with the power
setup on the rear panel.

Power-supplying frequency range: 47~63Hz.

Power-supplying power range: less than 80VA.

Power supplying input phase line L, zero line N, ground lead E should be as same as the power
plug of the instrument.

After careful design, the instrument can reduce the clutter jamming caused by AC power
terminal input, however, it should be used under the environment with low-noise. Please install
power filter if being unavoidable.

Warning: In order to prevent user and instrument from being hurt by leakage, it is necessary
for user to guarantee the ground line of supply power being reliably grounded.

1.3 Fuse

The instrument has installed fuse, so operators should use the installed fuse of our company.

Warning: Be sure that the location of fuse is consistent with power-supplying voltage range
before charging.

1.4 Environment

1)

Please do not operate the instrument in the place that is vibrative, dusty, under direct sunlight



or where there is corrosive air.

2) The normal working temperature is 5°C ~40°C, relative humidity <75%, so the instrument
should be used under above condition to guarantee the accuracy.

3) There is heat abstractor on the rear panel to avoid the inner temperature rising. In order to keep
good airiness, please don’t obstruct the left and right airiness holes to make the instrument
maintain the accuracy.

4)  Although the instrument has been specially designed for reducing the noise caused by ac power,
a place with low noise is still recommended. If this cannot be arranged, please make sure to use
power filter for the instrument.

5) Please store the instrument in the place where temperature is between -20°C and 60°C,
humidity is less than 85%RH. If the instrument will not be put in use for a time, please have it
properly packed with its original box or a similar box for storing.

6) The instrument, especially the test cable should be far from strong electro-magnetic field, to
avoid the jamming on measurement.

1.5 Use of Test Fixture

Please use the accessory test fixture or cable, the test fixture made by user or from other
company may cause the incorrect measurement result. The test fixture or cable should be kept
clean, as well as the pin of DUT, thus to guarantee the good connection between DUT and fixture.
Connect the fixture or cable to four test terminals Hcur, Hpot, Lcur, Lpot on the front panel. As for
the DUT with shielding shell, connect shielding layer or ground “L.

Note: When test fixture or cable has not being installed, the instrument will display an unstable test
result.

1.6 Warm-up

1) To guarantee the accurate measurement, the warm-up time is no less than 15min.
2) Please not turn on or off instrument frequently, in order to avoid the inner data fluster.

1.7 Other features

1) Power: consumption power<80VA.
2) Dimension (W*H*D): 400mm*132mm*385mm
3) Weight: About 13kg.

1.8 Safe Usage

Please use the power button to switch the device on and off. It is prohibited to unplug the power
cord or disconnect the power supply before the device is completely turned off, otherwise it will
damage the device hardware and affect the service life of the device.

It is recommended not to install other software in the device, which may affect the working status of

2



the device.
If you want to use this device to connect to the Internet, it is recommended to install your own
antivirus software.



Chapter 2  Introduction

In this chapter, the basic operation features of TH2851 will be described.

2.1 Introduction to front panel

Touch Screen Function button
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The keys used to implement the different functions contain the following parts:

1. CHANNEL/TRACE: switch to curve sweep function and switch channels and curves

: Switch the instrument interface to the sweep interface, and the button signal light is on.
: When the instrument function is trace sweep, activate to the previous channel. When
this key is pressed, the active channel will change from the current channel to the channel with the
channel number smaller than the current one. Only when the channel is activated, its parameters can
be modified. Therefore, use this key to activate the channel before changing the channel setting.

Channel Next |: When the instrument function is trace sweep, activate to the next channel. When this
key is pressed, the active channel changes from the current channel to the channel with a larger
channel number than the current one.

: When the instrument function is trace sweep, activate to the previous trace. When this
key is pressed, the active trace will change from the current trace to a trace whose trace number is
smaller than the current one. Only when the trace is activated, its parameters can be modified.
Therefore, use this key to activate the trace before changing the trace settings.

Trace Next|: When the instrument function is trace sweep, activate to the next trace. When this key
is pressed, the active trace changes from the current trace to the trace with a larger trace number
than the current one.

Channel Max:When the instrument function is trace sweep, the display window of the selected



channel will be switched between maximum display and normal display. When set to normal display,
all set channels (whether activated or not) are displayed separately on the screen; when set to
maximize display, the display window of the active channel occupies the entire display area, and the
inactive channel is no longer displayed, the measurement of the inactive channel will still be
performed.

hen the instrument function is trace sweep, the display state of the active trace is
switched between maximum display and normal display. When set to normal display, the traces with
settings (whether activated or not) will be displayed in the channel display window; when set to
maximum display, only the activated traces will be displayed in the channel window, and other
districts and counties will no longer be displayed. Measurements that do not display a trace will still
be performed.

2. STIMULUS : parameter setting of the trace stimulus source

Sweep Setup: When the instrument function is trace sweep, open the sweep setup menu in the menu
bar, you can set the signal source parameters, sweep time, number of trace points, etc.

Sweep Typel: When the instrument function is trace sweep, open the sweep mode setting menu in
the menu bar to change the sweep mode of the current channel.

[Start: When the instrument function is trace sweep, open the sweep range menu in the menu bar,
and place the cursor in the sweep start value input area to set the start value of the sweep range.

: When the instrument function is trace sweep, open the sweep range menu in the menu bar, and
place the cursor in the sweep end value input area to set the end value of the sweep range.

[Center: When the instrument function is trace sweep, open the sweep range menu in the menu bar,
and place the cursor in the sweep center value input area to set the center value of the sweep range.

: When the instrument function is trace sweep, open the sweep range menu in the menu bar,
and place the cursor in the span input area to set the sweep range.

3. MKR/ANALYSIS : Marker and Trace Analysis

: When the function of the instrument is trace sweep, open the marker setting menu in the
menu bar, you can set the marker such as the switch of the marker and the position of the marker
can be changed by inputting the value of the stimulus value. You can place 10 markers on each
curve.

Marker Search: When the instrument function is trace sweep, open the marker search menu in the
menu bar, and the operation menu can move the marker to a specific point on the trace (maximum
point, minimum value point, extreme value point and specific test value point) .

IMarker Function: Open the marker function menu in the menu bar, and the operation menu can set
the sweep range, switch statistical data display, etc. according to the marker position.

[Analysis: When the function of the instrument is trace sweep, open the trace analysis menu in the
menu bar and the operation menu can perform the sorting settings in the scanning, as well as the
analysis and simulation of the equivalent circuit.

4. RESPONSE : used to set the response for the instrument measurement data



Meas When the instrument function is trace sweep, open the measurement setting menu in the
menu bar, and the operation menu can set the measurement parameters of each trace, and switch the
display of offset monitoring.

: When the instrument function is trace sweep, open the ordinate format menu in the menu
bar, and the operation menu can change the ordinate type of each trace.

: When the instrument function is trace sweep, open the coordinate axis setting menu in the
menu bar, and the operation menu can set the vertical coordinate distribution and scaling (including
reference position, coordinate division, etc.) of each trace.

Displayl When the instrument function is trace sweep, open the display setting menu in the menu
bar, you can specify the display mode of channels and traces, set the number of traces, set the value
memory, etc.

: When the function of the instrument is trace sweep, open the measurement speed menu in the
menu bar, and you can set the trace sweep speed, the number of sliding averages, and the switch.

: When the instrument function is trace sweep, open the user calibration interface in the menu
bar, and user calibration can be performed.

5. LCR METER : switch the instrument function to the bridge function, and the corresponding
function keys

LCR}: Switch the instrument interface to the point measurement interface, and the button signal light
is on.

[Meas: When the instrument function is point measurement, open the measurement setting menu in
the menu bar, and you can modify the measurement frequency, range, trigger mode, signal source
and other parameters.

Display: When the instrument function is point measurement or list sweep, open the measurement
parameter setting menu in the menu bar, and you can set all the current measurement parameters.

: Switch between point measurement interface and list sweep interface on the screen.
@: switch to the user calibration interface, user calibration can be performed.

DC Bias]: The switch that loads the bias voltage, and the signal light will be on and off according to
the switch state.

6. ENTYR : Keys related to data entry
0], [1]. [2].... ]o]: Numeric keys, used to input corresponding numbers.

: Modify the sign of the input value.

T/pl[GIn], M/ ] k/m] ki]: Order of magnitude keys, used to input the corresponding order of
magnitude unit. When the order of magnitude key is pressed, one of the two order-of-magnitude
units in the key name is automatically selected according to the entered parameter. The x1 key does
not enter any units.

: Cancel, which is used to cancel operations in time-consuming operations such as calibration,



and to cancel the input and restore the previous value during numerical input.

: Backspace key, used to backspace while typing.

Help|: Call out the help document, which can be used to unlock the screen and front panel when they
are locked.

7. INSTR STATE : the setting button of the instrument state function

Save/Recall: Open the save and load menu in the menu bar (bridge and sweep are different menus),
you can save and load measurement parameter settings and measurement results.

System]: Open the system settings menu in the menu bar, you can perform various system settings.
: After the key is pressed and confirmed, the instrument will return to the initial state.
8. TRIGGER : Trigger related settings of the instrument

Trigger Mode| : Open the trigger setting menu and set the trigger mode.

Hold]: Set the current measurement mode to hold state.

Trigger |: Make a trigger.

9. JUDGEMENT : Display of sorting results, non-operation keys

: When the sorting is passed, the signal light is on.

: When the sorting fails, the signal light is on.

10. Direction keys and dial: used to move the input cursor and adjust the input value.

Scroll wheel: When inputting numerical value, increase or decrease the input numerical value with a
smaller division value.

Up and down keys: When entering numerical values, increase or decrease the entered numerical
value with a larger division value.

Left and right keys: Move the input cursor left and right when entering numerical values.

Switch button
This button is used to switch the instrument on and off. The button light illuminates when the
instrument is turned on.

Touch screen
TH2851 is equipped with a 10.1 -inch touch screen for displaying numerical values, traces, division
values, setting values, keys, and other measurement-related information. You can operate the keys
on the screen by clicking with your finger. To learn more about touch screens, see the "Display
Areas" section.

Warning: Do not use sharp objects (such as toothpicks, pen tips, screwdrivers, etc.) to press on
the touch screen surface. Pressing the screen with a sharp object may damage the screen or
cause dead spots on the screen.



Note: The ratio of effective dots on the touch screen should be greater than 99.998 %, and the

dead dots less than 0.002 % are not considered screen damage.
Test end

The four-terminal test terminal is used to connect the four-terminal test fixture or test cable to

measure the DUT.

Current excitation high side ( Hcur );
\oltage sampling high-end ( Hpot );
\oltage sampling low end ( Lpot );
Current excitation low side ( Lcur).

USB interface

USB interface can be used to connect USB devices, such as mouse, keyboard, storage device, etc.

2.2 Introduction to rear panel

Figure 2-2 shows the rear panel of TH2851.
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Figure 2-2 Rear panel

1. Serial label: Indicate the production date, manufacturer, instrument number and other

information;

2. Handler interface: Handler signal input and output;

3. U SB Device interface: U SB communication interface to realize communication with

other devices;

4. Ground terminal: connected to the chassis, used to protect or shield the ground connection;
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5. RS232 serial interface: serial communication interface, realize communication with other
equipment;

6. Power socket: used to supply AC power to the device;
7. Fuse holder: used to install fuse, protect the instrument, can switch 1 10V/220V ;
8. G PIB interface: G PIB interface realizes communication with other devices;

9. Main board interface: The general interface of the computer main board, including USB
port, video output port (the screen can be put on other video output devices), audio input
and output port, LAN port (network interface, realize the communication and control of
network system ).

2.3 Screen Area

2.3.1  Screen interface display

TH2851 includes a variety of measurement interface displays and setting interface displays. The
main function interfaces are shown in the following table:

Display type Function

The parameters of the measured point
and the measurement results are
displayed in the interface

Point measurement
interface

. All measurement points and their
List  measurement

Measurement interface measurement results are displayed in
interface a table on the interface

The curve drawn by the measurement
Sweep measurement | points and their measurement results
interface is displayed in the coordinate axes of
the interface

All user calibration point settings and
calibration values are displayed in a
table in the interface

User Calibration
Interface

Step prompts for user fixture

Accessor
y calibration are displayed in the

Calibration Interface

interface
Set interface . In the interface, the setting value of
Point  comparator i i
o point measurement and comparator is
setting interface .
displayed

All the points to be measured and
their setting parameters are displayed
in the table of the interface, and all
points are arranged in order in the

List setting interface




table.
List quick edit | Quick setup of measuring points for
interface list sweep
i The setting value of list sweep
List comparator . . .
L comparator is displayed in the
setting interface .
interface
The trace sweep  comparator
Sweep comparator . . .
L parameter settings are displayed in
setting interface .
the table of the interface
The settings of the trace sweep
Sweep segment . .
L segment are displayed in the table of
setting interface .
the interface

2.3.2  Point measurement display interface

Press the LCR button on the front panel, the point measurement interface will be displayed on the
screen, as shown in the figure below:

Print Screen

Meas Setup

IAC-Monitor
Frequency

TH2851 Precision Impedance Analyzer
TN

Frequency 1.00000 kHz ACRange Auto(50 Q)

Meas Time 3 DC Bias ov

OSC Level 500 mV Avg Count 1 VAC-Monitor
oy e Meass'l'lme
OFF
rd 1.37989 Q T

OSC Level >

Parameter 2

Bl 6z(deg)

OFF

0.00000
deg

ACRange

Auto

4473 deg

Avg Count

N Parameter 3

6
J R

OFF Trigger Mode

Internal

0.00000 Q2 Trigger Delay

Parameter 4

Math AC/DC Monitor

X Ref

OFF

Exit

0.00000 Q@

Lock Open Short Load Phase Bias Acce Meas 2022-9-28 09:06:03

Channel number

The highlighted channel is the currently active channel. There can be 8 channels in the point
measurement mode at the same time, and each channel can set different measurement conditions
(frequency, level, bias, etc.) and measurement parameters. Channels can be switched by clicking the
channel number button.

Measurement conditions

The measurement conditions of the current channel are displayed in the area, including
measurement frequency, measurement time, OSC level, AC range, DC bias, and average count.
These variables can be changed in the Measurement Setup menu. Clicking a control in this area, the
menu area will open the "Measurement Settings” menu and automatically navigate to the clicked
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variable.

AC and DC monitor

It displays the currently measured AC/DC current and voltage monitoring values. The monitor mode
can be changed in the "Measurement Settings™ menu; click on this area, the menu area will open the
"Measurement Settings" menu.

Menu name
It displays the name of the current menu, displayed at the top of the menu.

Menu

It displays the currently opened menu. The menu contains different types of buttons: normal buttons,
editable content buttons, selection buttons, etc. An arrow on the right side of the button means that
pressing the button will open a sub-menu; a black square on the left side of the button means the

button is currently selected.

Time display

It displays the current system date and time.

Device status

Various current measurement states are displayed. As shown in the table below:

Display

Definition

(shown in blue)

User open calibration is turned on

(shown in blue)

User short calibration is turned on

(shown in blue)

User load calibration is turned on

(shown in blue)

User phase calibration is turned on

Bias (shown in red)

Bias voltage is turned on

Lock (shown in red)

Front panel and screen operations are
locked

Pass (shown in green)

Comparator is passed

Fail (shown in red)

Comparator is failed

(shown in blue)

User accessory calibration is turned on

(shown in blue)

The current trigger mode is internal trigger
(continuous measurement)

(shown in | The current trigger mode is manual trigger
blue)

(shown in | The current trigger mode is external
blue) trigger

(shown in blue)

The current trigger mode is bus trigger

Measurement parameters and results

It displays the current measurement parameters and measurement results. TH2851 supports
simultaneous display of up to 4 measurement parameters. Click this area to modify measurement
parameters and display settings for measurement results (such as reference values, math operations,
significant digits, etc.).
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2.3.3  List measurement display interface

The list measurement display interface is shown in the following figure:

Pt Frequency Avg OSClevel ACRange DC Bias 2 Bz(deg) R X
1 1 1kHz| 1 500mv | Auto(50 Q) 0v| 5226480 356580deq -4246520)) 3046820 List Root
2 2kHz| 1| 500mV  Auto(500) 0V| 3306190 457010deq 2300050 2366250
— 3 3kHz| 1) 500mV| Aulo{500) 0V| 1690690 275747deq -1498840) 0782630
4 4kHz 1 500mV  Auto(50 Q) 0V 6432470 -209626deq 5572780  -3212600 Point Meas
2 5 5kHz| 1) 500mV| Auto(500) 0V| 6760800 -87.3282deq 0315160 6753450
[} 6kHz| 1| 500mV  AutofS0Q) 0V| 5820800 -702497deq 1970020  -5486860
— 7 Tz 1 500mV | Auto(50 Q) 0V 7770600 -732166deq 2243790 -743860 0 Stim Table »
8 BkHz| 1| 500mV  Autos00Q) 0V| 1041670 -810785deq 1615440  -1029070
3 9 OkHz| 1| 500mV AutofS00) 0V| 1632800 -767932deq 3730410 1589620 N
10 10kHz| 1 500mV| Aulo(500) 0V| 3314820 535050deq 1967310 2667910 Calibration ~ »
poe BT TkHz| 1] 500mV| Aulo(500) 0V| 5668650 334719deq 4728540 3126420
12 12kHz| 1| 500mV . Auto(500) 0V 1179070 -751050deq 3030780 1139450 Display ~
4 13 13kHz| 1 500mV| Aulo(500) 0V| 0225700 -301422deq 7155350 5823760
14 1kHz| 1] 500mV| Aulo(500) 0V| 7674230 139615deq 7447520 1851560 )
15 15 kHz 1 500mV  Auto(50 Q) 0V  4742130| 658833deg  -1937620 4328210 List Type
16 16KkHz| 1| 500mV| Aulo(500) 0V| 2503140 430309deq 1895270 1760840 Sequence L
5 17 17kHz| 1| 500mV  AutofS00Q) 0V| 1650530 287157deq 1447540 0793020 -
18 BkHz| 1 500mv  Auto(50 Q) 0V 1442030 -444153deg 1030020 -1.008210 List Meas Time ~
~ | 19 19kHz| 1] 500mV| Auto(500) 0V| 1120700 -349265deq 0926300  -0.646830 1
20 20kHz| 1 500mV  AutofS00) OV 0056600 6585865deq 0391240 0872030 TCRE
8 21 21kHz| 1| 500mV  Auto(S00) 0V| 0117540 -630634deq 0053250 0104790 g9
2 22 kHz 1 500mV Auto(50 Q) 0V| 1247820| 370804deg -0995760) 0752010 Intstnal
~| 2 23kHz| 1| 500mV  AutofS00) 0V| 0569670 0.76112deg 0561420  0.09658 0
24 24kHz| 1| 500mV  Auto(S00) 0V| 0446160 -133106deq 0434170 0102720 Comparator  »
7 25 25kHz| 1| 500mV  AutoS00) 0V| 0616650 -128438deq 0601220 0137080
JEEE  esxiz) 1 500mV Auto(s00) 0V| 0359100 280645deq 0316870  0.168940
~—~| 27 27kHz| 1| 500mV  Auto(500) 0V| 0871850 -388768deq 0678730 0547210 i
28 28KkHz| 1| 500mV  AutoS00) 0V| 0142160 560678deq 0079360 0117950
29 29 kHz 1 500 mV  Auto(50 Q) ov 074072 Q| -22.7015 deq 068334 0 -0.28587 Q0
30 30kHz| 1 500mV _Auto(500) 0V| 0707110 924228deq 0607930 0113570 | 10.000 mm

Lock Open Short Load Phase Bias Acce Meas 2022-9-28 09:08:10

Channel number

The highlighted channel is the currently active channel. There can be 8 channels in the list mode at
the same time, and each channel can set different environmental variables (frequency, level, bias,
etc.) and measurement parameters. Channels can be switched by clicking the channel number
button.

Measured point serial number
The serial number of the measured point is displayed, which can be modified in the list setting page.

Measurement conditions

It displays the measurement conditions of the measured point, including: measurement frequency;,
average count, OSC level, AC range, and DC bias. These parameters can be modified in the list
settings page.

Measurement parameters and measurement results
The current measurement parameters and measurement results of the measured point are displayed
in sequence. The parameters to be measured can be changed in the measurement parameters menu.

2.3.4  Sweep measurement display interface

Press the button, and the sweep measurement interface will be displayed on the screen. The
main part of the interface is the channel window, as shown in the following figure:
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38: 96 Return
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Lock Open Short Load Phase Bias Acce Hold 2022-9-28 09:25:49

Moving average state

This status is only displayed when moving average is turned on. The display format is n/m, where m
is the set number of moving averages, and n is the moving average count. The moving average
switch and counts can be changed in the measurement speed menu.

Channel number

The serial number of the channel displayed in the current window. The active window can be
switched by pressing [Channel Prev land [Channel Nex buttons, and you can switch to the channel
directly by clicking the channel window.

DC monitor
When the DC monitor is turned on, the current measured DC level and the current monitor value are
displayed.

Equivalent circuit simulation results

The selected equivalent circuit model and simulated resistance, capacitance, and inductance values
are shown. This graph is displayed on the channel window when the equivalent circuit result display
is turned on.

Ordinate label

The tick distribution of the ordinate axis of the coordinate system is displayed. When the measured
trace exists in the coordinate system, this area will display the set ordinate scale label of the
currently active trace. The ordinate reference value (highlighted) can be changed in the Axis
Settings menu. At the same time, you can also set the ordinate value of the selected marker as the
reference value in the marker function menu. The ordinate scale distribution, ordinate reference
value, etc. can also be manually changed or automatically set in the axis setting menu.

Marker

The marker is used to read measurements on the trace. Up to 10 markers can be displayed on a trace.
The shape of marker 1 in the figure represents the activated marker, and the shape of marker 2 is the
inactive marker. The active marker can be toggled through the marker settings menu or by clicking
on the marker value field. At the same time, you can also modify the position of the marker in the
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marker setting menu, and drag the screen with your finger in the coordinate system to directly drag
the position of the activated marker.

Marker value

It displays the abscissa values of all current markers and the degrees of measurement values on each
trace. The ">" symbol before the marker serial number indicates that the marker is the currently
activated cursor. Clicking on this area will switch the active marker to the next marker.

Marker Statistics Parameters

It displays statistics (range, average, standard deviation, peak-to-peak) for all points of the current
trace between marker 1 and marker 2. The display can be turned on or off in the marker function
menu. When the display is turned on, if marker 1 and marker 2 are not turned on, marker 1 and
marker 2 are automatically turned on.

Measurement parameters
It displays the measurement parameters of the current trace. Measurement parameters can be

changed in the measurement setup menu.

Signal source voltage/DC bias/non-sweep frequency
The signal source voltage, DC bias and frequency of the sweep are displayed, which will be
displayed differently in different sweep modes, as shown in the following table:

Sweep mode Display type

Sweep frequency Signal source voltage and bias voltage (bias
voltage on)

Sweep signal source | Non-sweep frequency and bias voltage (bias

level voltage on)

Sweep bias voltage | Non-sweep frequency and signal source
voltage

Ordinate scaling value

It displays the current ordinate scaling value of each trace. When the vertical axis of the trace is the
linear axis, the display format is "Scale/Reference"; when the vertical axis of the trace is the
logarithmic axis, the display format is "Top/ Bottom ";

Span
It displays the sweep range of the current channel.

Trace number

It indicates the trace name and trace number (eg Trl) in the current channel. The trace name is
consistent with the color of the trace itself. The triangle symbol before the name indicates that the
trace is the active trace, and the settings in the current channel coordinate system are based on the
active trace. The activated traces can be switched via the [Trace Next and [Trace Prev buttons on the
front panel, or by clicking on the trace number area in the screen.

Trace state
The possible states for each trace are shown in the following table:
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Classification

Status (enclosed in[])

Meaning

When the trace math operation is
set to OFF , it will be
distinguished according to the
different display states of the trace
and the stored trace.

no state

Trace display is on, the stored trace display

is off
M Trace display is off, the stored trace display
ison
D &M Trace display on, the stored trace display on
off

Trace display is off, the stored trace display
is off

When the trace display is on and
the math operation of the trace is
not OFF, it is distinguished
according to the math operation of

D +M ( D+M&M )

Math operations: Calculate data + store data

D-M (D - M&M)

Math operations: Calculate Data - store data

D*M (D * M&M )

Math operations: Calculate data * store data

D/ M ( DIM&M )

Math operations: Calculate data / store data

the trace. When the stored trace
display is on, it is the state inside

0

2.3.5 User Calibration Interface

The user calibration page displays the calibration settings made by the user, and the user can
perform specific calibration operations and view calibration data. The specific interface is shown in
the following figure:

TH2851 Precision Impedance Analyzer

Print Screen
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2forffrooo| [ | [ [ | | | |
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ﬂ- I I N R RefR
- ----- [ \
OFF 1 OOOOk L ]

Nl —
g -—-—----
]

13 orF
14 o
5|

Short Clear

Load Cal

Return

ck Open Short Load Phase Bias Acce Hold 2022-8-28 09:26:29

Calibration point list

It displays the status of all user calibration points and the calibration data that has been performed.
TH2851 provides a total of 20 user calibration points; each point has an independent switch and
frequency settings. At the same time, the list also displays the load reference value, open circuit
calibration value, short circuit calibration value and load calibration value of the calibration point.
Click the row of the calibration point to open the corresponding calibration point setting menu.

Calibration point setup
The selected calibration point can be set. Settings include switching, measurement frequency, and
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load reference. Among them, if the calibration point is turned off, then in the measurement, the
calibration point will not work. The load reference parameter will depend on the load type setting.

Point calibration

Point calibration can be performed on the currently selected calibration point, including open clear,
short cleari, and load calibration. These calibration data will only be used in the measurement if the
calibration point is turned on.

2.3.6  Accessory Calibration Interface

The main function is to guide the user to perform accessory calibration, as shown in the following

figure:
Accessory Cal Set
PR 52 ) s ) sovt P siws P sosc s P st Y s 4 _

Back

Selected Device:UserStd 1. Turn on to warm up the analyzer
. for more than 30 minutes.
Select Cal Device 2. Please connect the standard

® FactoryStd fixture to the analyzer.
© UserStd

© E4990A

OK

Exit

Calibration steps

The overall progress of the calibration is displayed. Unfinished steps are light gray, completed steps
are dark gray, and currently active steps are light yellow. You can navigate to a completed step by
pressing the button in the menu bar or click the step label, and re-calibrate the step (except for some

special steps).

Calibration Guide
Operational guidance for the current calibration step. Follow the instructions to complete the fixture

calibration.
2.3.7  Point measurement and comparatpor setting interface

The point measurement and comparator interface shows the conditions for point measurement and
comparator, as shown in the following figure:
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Set serial number

The comparator page also has 8 setting pages, and 8 different comparator settings can be performed
at the same time. The comparator setting page corresponds to the channel of the point test, that is,
the comparator setting with serial number 1 will be applied to the channel 1 of the point test, and so
on.

Good BIN Setup
It is used to set good BINs and bad BINs. As shown in the figure, it is set to ~ BIN3, that is,
BIN1-BIN3 are good BINs, and B IN4-BIN10 are bad BINs.

Channel state

Comparator state (channel switch, etc.) can be set and displayed. When the BIN is OFF, it is
considered that the BIN does not exist during sorting. There are a total of 10 sorting BINs, good
BINs are displayed in green, and bad BINs are displayed in red.

comparator setup

It is used to set compataror state. There are 4 compataror states for comparator at the same time, and
each state has independent switches, comparator parameters, operation types, reference values, etc.
When the compataror state is turned off, the corresponding state settings and comparator conditions
cannot be set. In the compataror table menu, there will be more serial number settings for the points
to be sorted.

Comparator conditions

Comparator settings for each BIN can be made. The BIN comparator conditions correspond to 4
comparator settings, and the comparator qualified interval, upper limit and lower limit can be set. If
the test value is within the qualified range, the sorting is passed, otherwise it is failed.
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2.3.8  List setting interface

/1 ) Stimulus Comparator Point 1
Pt Frequency Average OSC Level ACRange DC Bias QOSC Unit ALC"
—~ 1 1 kHz 1 500mV Auto 0V Voltage Frequency
2 2 kHz 1 500 mVv Auto 0V Voltage
Avg Count
— 3 3 kHz 1 500 mV Auto 0V/| Voltage
3 4 4 kHz 1. 500 mv Auto 0V \Voltage 0SC Unit
. 5 5 kHz 1 500 mV Auto 0V Voltage Vaitage
N
6 6 kHz 1 500mv Auto 0V \Voltage OSC Level
4
7 7 kHz 1 500 mV Auto 0V/| Voltage
P ALC
() 8 8 kHz 1 500 mV Auto 0V Voltage OFF >
5 9 9 kHz 1/ 500 mV Auto 0V \Voltage ACRange
—~ 10 10 kHz 1, 500mV Auto 0V Voltage Aute
11 11 kHz 1 500 mV Auto 0V Voltage Biaso Fs;tate
N 12 12 kHz 1 500 mV Auto 0V/| Voltage =
() Bias Mode
13 13 kHz 1 500 mV Auto 0V/| Voltage Voltage
L 14 14 kHz 1 500 mV Auto 0V/| Voltage Meas Range <o
15 15 kHz 1 500 mV Auto 0V/| Voltage
8 — — - e — — —— . Return
\_/ £ 2
Desktop tab

Switch to the current setting page. You can switch to the stimulus setting interface and the
comparator setting interface.

Points to be measured

It displays all the points to be measured and their measurement parameters in the current channel.
Click the row of the point to be measured (except the first column), the menu bar will open the
setting menu corresponding to the point to be measured, and click the first column to return to the
root menu.

Point parameter setting
The measurement parameters of the current point can be changed.

2.3.9  List quick edit interface

The list quick edit page can quickly set the measurement points.
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Mode Voltage &
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Exit
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Quick settings area
Quickly set measurement point parameters.

Setup is complete
Confirm the setting of the stimulus measurement point, save the set data, exit the current interface

and return to the stimulus setting interface.
2.3.10 List comparator setting interface

Please refer to the point measurement comparator setting interface.
2.3.11 Sweep comparator setting interface

Comparator condition settings for sweep test. Before entering this page, first of all, it is necessary to
save the current trace to the storage data as the reference data for comparator. The sweep comparator
setting page is shown as below:
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Ccomparator condition list

The comparator conditions that have been set are displayed. Different comparator conditions are
sorted according to frequency, and the frequency range does not exceed the sweep frequency range.
Click the frequency criteria (except the first column) to open the comparator settings menu; click
the first column to return to the root menu.

Comparator condition setting

Set the selected comparator conditions. You can set the comparator type; begin stimulus and end
stimulus, upper limit and lower limit. Among them, the setting of the comparator upper and lower
limits is related to the selected comparator type. When the comparator type is numeric, to set the
numerical value; when the sorting type is percentage, to set the percentage.

2.3.12 Sweep segment setting interface

This screen shows the settings for the sweep frequency segment. This setting only takes effect when
the sweep mode is set to segmented sweep. The sweep segment interface is shown in the following
figure:
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Segment table

All segmentation settings are displayed. All segments are sorted by frequency, and the start
frequency of the next segment is not lower than the end frequency of the previous segment, and not
higher than the end frequency of the same segment. Except for frequency and number of points, the
display of other parameters needs to turn on the corresponding switches in the root menu. Click the
segment condition (except the first column) to open the corresponding segment setting menu; click
the first column to return to the root menu.

Segment setting

The selected segment can be set, including frequency (the format includes start/stop and
central/span, which can be switched in the root menu), number of points, level, bias, etc. Among
them, except the frequency and the number of points, other parameters can only be set by turning on
the corresponding switch in the root menu.

Points

It shows the point statistics for the current segment setting. The total number of points must not be
less than 2, and at least one point is required under each segment setting.

Measurement example

This section will guide you through a measurement example to understand the basic operation of the
TH2851. If you are a new user of TH2851, this part can help you get familiar with TH2851 quickly.

2.4 Measurement examples

This section will guide you through the basic operation of the TH2851 with a single measurement
example. If you are new to the TH2851, this section will help you to quickly become familiar with
TH2851.

21



2.4.1  Equipment requirements

In order to be able to complete all the steps of this example, you need to prepare the following
measurement equipment.

TH2851,

TH26005C fixture;

100 ohm resistor;

Standard open and short test pieces

Crystal resonators.

2.4.2  Measurement preparation

Complete the preparation of the TH2851 for measurement by following the steps below. This
ensures that the TH2851 is properly installed and set up.

2.4.2.1 Connection fixture TH26005C

Connect the fixture TH26005C to the TH2851:

1. Align the 4 test ends of the TH26005C with the test ends on the TH2851, and gently insert the
fixture until the two test ends are fully fitted;

2. Turn the rotating operating lever on the test end of the TH26005C fixture clockwise to ensure the
stability of the fixture during measurement;

3. When removing the clamp, perform the above steps in reverse order.

2.4.2.2 Turn on the power

TH2851 can be activated by pressing the switch button. After startup, the program of TH2851 will
start automatically, and check whether various files are completed during startup. After everything is
ready, the device first enters the point measurement interface.

Note: please do not shut down the program by directly cutting off the power supply, which may
cause irreversible damage to the electronic components of the TH2851.

2.4.2.3 Initialize the instrument

Preset initialization restores the device to the factory settings, which can reset the previous
measurement conditions and parameter settings to avoid the subsequent measurement being affected
by the previous measurement. The initialization function can be set to restore to factory settings or
user settings (user setting files are required), and the system defaults to factory settings. This setting
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can be changed in the system settings.

Press on the front panel and click OK on the screen to restore the device to factory settings.
243  User measurement calibration

Perform user calibration before measurement. On the point measurement page, click in the
upper right corner of the front panel to enter the user calibration page.

TH2851 Precision Impedance Analyzer Print Screen

Reference
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Phase Cal

OFF »
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Open
OFF
Short
OFF >
Load
OFF
Load Type
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Accessory
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Accessory Cal
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State1

Lock Open Short Load Phase Bias Acce Meas 2022-9-28 09:51:20

2.4.3.1  User full frequency open clear

1. Click Open on the user calibration menu to enter the open calibration menu;
2. Install the standard open measuring piece on the TH26005C fixture, and click All frequency clear;

3. After the full frequency clear is completed, the data will be saved and the user open calibration
will be turned on. Click Return toreturn to the user calibration menu.

2.4.3.2  User full frequency short clear

1. Click Short on the user calibration menu to enter the short calibration menu;

2. Install the standard short measuring piece on the TH26005C fixture, and click to All frequency
clear;

3. After the full frequency clear is completed, the data will be saved, and the user short calibration
will be turned on. Click Return toreturn to the user calibration menu.
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2.4.3.3 User Phase Calibration

1. Click Phase Cal on the user calibration menu to enter the Phase Calibration menu;
2.Install the standard open measuring piece on the TH26005C fixture, click Start Phase Cal;

3.After the calibration is completed, the user phase calibration will be turned on. Click Return to
return to the user calibration menu.

2.4.3.4 User Accessory Calibration

1.Click Accessory Cal on the user calibration menu to enter the accessory calibration menu;

2.Click the button to select the file location to be saved after calibration. If there is a fixture
calibration file in the selected location, the file will be overwritten after the calibration is completed
(if there is an * in the name of the file location button, it means an existing calibration file);

3.Click Start Accessory Cal to enter the accessory calibration page, and complete the calibration
process according to the guidance on the page;

4.After calibration is complete, user accessory calibration will be turned on. Click Return to return
to the user calibration menu.

Note : Because the accessory calibration includes open-short clear and phase calibration, when the
user accessory calibration is turned on, the user's open calibration, short calibration, and phase
calibration will be automatically closed; correspondingly, the user's open calibration, short
calibration or phase calibration is turned on, the user accessory calibration will be turned off.

2.4.4  Point measurement example

This part demonstrates the point measurement function of TH2851, connect the 100 resistor to the
accessory, and press on the front panel to enter the point measurement page.

TH2851 Precision Impedance Analyzer Print Screen

N T
Frequency 1.00000 MHz ACRange Auto(50 Q) |AC-Monitor W EES Setup

Meas Time 3 DC Bias ov

e Frequency
Sl oscieel  somv | Aecanm | TR
b ———————  — ————k  ——————— Meas Time
N~ Parameter 1 L o
N
oFF
3

|Z| 1 OO 1 05 Q 000000 O DC Bias >

OSC Level >

Parameter 2

OFF

= ACRange
6z(deg) 0.068 deg 0.00000
5 deg Avg Count
- e
6 OFF Trigger Mode
Internal
= 000000 0 Trigger Delay
7
\ OFF AC/DC Monitor

O. 1 1 81 6 Q Ref | 0.00000 O Exit
™Y =y Ty

24



2.4.4.1 Set measurement conditions (frequency/average count/signal source voltage, etc.)

According to user needs, set different measurement conditions, follow the steps below:
1. Press in the upper right corner of the front panel to enter the measurement setting menu;

2. Select Frequency in the measurement setting menu, and press > M /u on the front panel to set
the measurement frequency to 1 MHz ;

3. Select Avg Count in the measurement setting menu, and press on the front panel to set the
measurement average count to 5;

4. Select OSC Level in the measurement setting menu, enter the measurement level menu, set the
test voltage, and then press return;

5. Press DC Bias|on the front panel to turn on the bias voltage switch;

6. Press|LCR Jon the front panel to return to the point measurement menu.
24.4.2 Set measurement parameters

Set the measurement parameters required by the user and display them on the measurement
interface. Follow these steps:

1.Click the parameter name on the screen to enter the test parameter setting interface;
2.Select and press the parameters to be displayed on the measurement interface;

3.Press|LCR Jon the front panel to return to the point measurement menu .

2.4.5  List measurement example

This section demonstrates the list measurement function of the TH2851. On the point measurement
page, press [Point / List jon the front panel to enter the list measurement interface.

2.45.1 List Measurement point setting

Set the points to be measured. Follow these steps:
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1. Click Stim Table on the List Root on the screen to enter the stimulus setting interface;

2. Click Quick Edit on the stimulus setting menu on the screen to open the quick edit
interface;

3. Set the interpolation mode to linear interpolation, the start frequency to 100 kHz, the stop
frequency to 1 MHz, and the number of points to 10, click OK to quickly set 10
measurement points;

4. Click the row of each measurement point on the screen to enter the measurement point
setting menu, you can set the measurement conditions of each point individually, and click
Return to return to the measurement setting menu;

5. Click Exit to return to the list measurement interface.

245.2 Set measurement parameters

Set the list measurement parameters and display them in the measurement page. Follow these steps:
1. Click Point Meas on List Root on the screen to enter the measurement parameter menu;
2. Click the parameter button that needs to be changed to enter the parameter setting menu;

3. Select and click the measurement parameter to be set to return to List Root.
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Set the measurement speed

Set the measurement speed of the liat measurement according to the user's requirements for
measurement speed and accuracy. Follow these steps:

1.

2.

Click Meas Time on the List Root on the screen to enter the measurement speed menu;

Select and click the desired measurement speed.

2.4.6  Sweep measurement example

This part shows the trace sweep measurement function of TH2851. Connect the crystal resonator to
the fixture, press on the front panel to enter the trace sweep measurement interface.

2.4.6.1

Set |Z|-Theta as measurement parameter

Set the measurement parameters as follows:

1.

2.4.6.2

Click Measurement of the Sweep Root on the screen to enter the measurement setting
menu, then click Trl & Tr2 to enter the parameter setting menu;

Make sure that the selected item fo Trl & Tr2 is |Z|- 6z (the default state is selected), so
that trace 1 reflects the absolute value of the resistance value, and trace 2 reflects the
phase.

Set the center and span

Press on the front panel to open the sweep range menu and automatically lock at
Center ;
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2. Enter the canter frequency of 8MHz , and press > on the front panel in sequence ;

3. Press on the front panel, the sweep range menu is now automatically locked in the
Span ;

4. Enter the value range of 30 kHz, and press the > @> k Dm keys on the front panel in
sequence.

2.4.6.3  Setsweep speed

1. Press on the front panel to enter the measurement speed menu;

2. Click Meas Time, then select and tap 3 as measurement Speed.
2.4.6.4 Setthe ordinate of the |Z| curve to the logarithmic distribution

1. Select trace 1 as the active curve (the measurement parameter of trace 1 is |Z] );
2. Press [Format]on the front panel to enter the ordinate format menu;

3. Click the Vertical axis type and select logarithmic axis.
2.4.6.5 Display traces in different coordinate systems

1. Press on the front panel to enter the display setting menu;

2. Press Allocate Traces to enter the trace assignment setting menu, select and click the
coordinate system distribution button in the menu.
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2.4.6.6  Axis auto scaling

Press on the front panel to enter the coordinate axis setting menu, and press Auto Scale All for
all traces.

2.4.6.7  Analysis of measurement results

Perform equivalent circuit analysis on the trace to find the resonance point of the circuit, and follow
the steps below:
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1. Press on the front panel to enter the trace analysis menu, and then press the
Equivalent Circuit to enter the equivalent circuit menu;

2. Click on the screen to Select Circuit , select and click the Model E button;

3. Press the Calculate to perform an equivalent analysis on the trace, and the analog values of
resistance, inductance and capacitance are displayed on the menu;

4. Turn on the Display button in the equivalent circuit menu, and the equivalent circuit model
and simulation results will be displayed on the screen;

5. Press|Marker Search jon the front panel to enter the marker search menu;

6. Keep Trl as the active curve, press Min, the program will automatically open Trl and
locate the minimum value of |Z] ;

7. Click the toggle Tacking button to the on state. When the marker tracking is on, the
program will automatically position the currently selected marker to the selected position
after each sweep cycle. After one sweep period, Trl will be automatically positioned to the
minimum value of the |Z] trace;
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Chapter 3 User Calibration

3.1 Overview

User calibration needs to be performed by the user before starting the measurement, which can

eliminate measurement errors caused by fixtures, test pieces, etc.
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Press on the front panel to enter into the user calibration interface. After entering, the main area
on the left side of the interface is a list of calibration points. TH2851 provides 20 calibration points,
whose switch, frequency, reference, etc. can be individually set; the menu area on the right side of
the interface is the user calibration menu, which can perform all frequency calibration and its switch
operation.

3.2 All frequency user calibration setup

3.2.1  Choose a measuring accessory

According to the currently selected measurement accessory, set the measurement accessory data in
the user calibration interface. TH2851 provides several measuring accessories for selection; the
default selection is 0 m. If the user uses a custom accessory to measure, or the accessory used is not
in the selectable accessory options, it is recommended to set the measurement accessory to 0 m and
perform accessory calibration.

Set up the measuring accessory as follows:

1. Click Accessory button in the user calibration menu to enter the measurement accessory
menu;
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2. Select and click the button corresponding to the selected measuring accessory.

3.2.2  User open calibration

3.2.2.1 Toggle open calibration switch

When the open-circuit calibration in the user calibration is turned off, the user-calibrated
open-circuit calibration during the measurement process will be calculated using the default data of
the TH2851 (the user accessory calibration is not turned on). Only the open circuit data of the
calibration point is used.

Set the switch state of user open circuit calibration according to the following steps:

1. Click the Open button in the user calibration menu to enter the open circuit calibration
menu;

2. Select and click the ON or OFF button in the Open Calibration menu to set the open state
of Open Calibration.

3.2.2.2  All frequency clear for open circuit calibration

All frequency open-circuit calibration is to perform all frequency open-circuit calibration again.
After completion, the user’s open-circuit calibration will automatically switch to the open state. The
zero-clearing data will record and overwrite the original all frequency open-circuit calibration data.
If necessary, please pay attention to backup and save the original data.

Perform open-circuit all frequency clear according to the following steps:

1. Click the Open button in the user calibration menu to enter the open circuit calibration
menu;

2. Connect the user's open-circuit standard test piece to the measuring accessory;

3. Click All frequency clear to start clearing, and wait for the clearing to complete. During
this process, press on the front panel to interrupt the operation.

3.2.2.3  List frequency clear for open circuit calibration

List frequency clear is to perform a one-time open-circuit calibration of the calibration points whose
status is open in the current calibration point list, and the calibration results will be recorded and
automatically written into the calibration point list. If no calibration point is currently open, it will
simply end.

Perform open-circuit list frequency clear according to the following steps:
1. Click the Open button in the user calibration menu to enter the open circuit calibration

menu;
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2. Connect the user's open-circuit standard test piece to the measuring accessory;

3. Click the List frequency clear to start clearing, and wait for the clearing to complete.

3.2.3  User short calibration

3.2.3.1 Toggle short calibration switch

When the short-circuit calibration in the user calibration is turned off, the short-circuit calibration of
the user-calibration in the measurement process will be calculated using the default data of the
TH2851 (the user accessory calibration is not turned on). After the short-circuit calibration is turned
on, the user's all frequency short calibration data and the short-circuit data for the calibration point is
only used.

Set the switch state of user short-circuit calibration according to the following steps:

1. Click the Short button in the user calibration menu to enter the short-circuit calibration
menu;

2. Select and click the ON or OFF button in the Short Calibration menu to set the on-state of
the Short Calibration.

3.2.3.2  All frequency clear for short circuit calibration

All frequency clear is to perform all frequency short circuit calibration again. After the user short
circuit calibration is completed, it will automatically switch to the open state. The zero-clearing data
will record and overwrite the original all frequency short circuit calibration data. If necessary, please
pay attention to backup and save the original data.

Perform short-circuit all frequency clear according to the following steps:

1. Click the Short button in the user calibration menu to enter the short-circuit calibration
menu;

2. Connect the user's short-circuit standard test piece to the measuring accessory;

3. Click All frequency clear to start clearing, and wait for the clearing to complete. During
this process, press on the front panel to interrupt the operation.

3.2.3.3  List frequency clear for short circuit calibration

List frequency clear is to perform a one-time short-circuit calibration of the calibration points whose
status is open in the current calibration point list, and the calibration results will be recorded and
automatically written into the calibration point list. If no calibration point is currently open, it will
simply end.

Perform short-circuit list frequency clear according to the following steps:
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1. Click the Short button in the user calibration menu to enter the short-circuit calibration
menu;

2. Connect the user's short-circuit standard test piece to the measuring accessory;

3. Click the List frequency clear to start clearing, and wait for the clearing to complete.

3.2.4 User load calibration

3.24.1 Toggle load calibration switch

When the load calibration in the user calibration is turned off, the user-calibrated load calibration
during the measurement process will be skipped. After the load calibration is turned on, the user's all
frequency load calibration data and the user's calibration point load data will be used.

Set the switch state of user load calibration according to the following steps:
1. Click Load button in the user calibration menu to enter the load calibration menu;

2. Select and click the ON or OFFbutton in the Load Calibration menu to set the Load
Calibration on state.

3.2.4.2  All frequency load calibration

All frequency clear is to re-calibrate the all frequency load. After completion, the user load
calibration will automatically switch to the open state, and the calibration data will be recorded and
overwritten with the original all frequency load calibration data. If necessary, please pay attention to
backup and save the original data. For all frequency load calibration, please use the components of
the following model and install them on the measurement fixture:

R L

C

Perform load circuit all frequency clear according to the following steps:
1. Click Load button in the user calibration menu to enter the load calibration menu;

2. It is recommended to use a stable resistor or capacitor, the size of which is similar to the size
of the DUT, and the impedance value is known and similar to the DUT;

3. Set the value of load resistance, load inductor and load capacitance on the load calibration
menu ;

4. Click All frequency load to calibrate and wait for the calibration to complete. During this
process, press on the front panel to interrupt the operation.
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3.2.4.3 List frequency load

List frequency load is to perform a one-time load calibration on the calibration point in the current
calibration point list whose status is open, and the calibration result will be recorded and
automatically written into the calibration point list. If no calibration point is currently open, it will
simply end.

Perform the list frequency load as follows:
1. Click Load button in the user calibration menu to enter the load calibration menu;

2. Click the List frequency load to start the calibration and wait for the calibration to
complete.

3.2.4.4  Load parameter setting

1. Click Load button in the user calibration menu to enter the load parameter menu;

2. Click the button corresponding to the desired load parameter combination.

3.25 Phase calibration

The phase calibration data is related to the measurement accessory, and when the measurement
accessory is set, the phase calibration is turned off. After resetting the measurement accessory, if
you need to turn on the phase calibration, it is recommended to perform the all frequency phase
calibration again. In the Phase Cal button of the user calibration menu, the current phase calibration
switch status and the date of the current all frequency phase calibration data will be displayed.

3.25.1 Toggle phase calibration switch state

When user phase calibration is turned off, the phase calibration during measurement will use the
system phase calibration data. If you need to use user phase calibration data, turn phase calibration
on.

Switch the user phase calibration state according to the following steps:
1. Click Phase Cal button in the user calibration menu to enter the phase parameter menu;

2. Click the Phase Cal State to switch the phase calibration switch state.

3.2.5.2  All frequency phase calibration

All-frequency phase calibration is to perform all-frequency phase calibration again. After
completion, the user phase calibration will automatically switch to the open state, and the calibration
data will be recorded and overwritten with the original user phase calibration data. If necessary,
please pay attention to backup and save the original data.
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Perform all frequency phase calibration as follows:
1. Click Phase Cal button in the user calibration menu to enter the phase parameter menu;
2. Connect the user's open-circuit standard test piece to the measuring accessory;

3. Click All Frequency Phase Calibration to start the calibration, wait for the calibration to
complete, press on the front panel during this process to interrupt the operation.

3.2.6  Accessory Calibration

Accessory calibration can be used to calibrate user-defined measurement accessories, which include
open calibration, short calibration, and phase calibration. If the measurement outcome selected by
the user is "Om", when the accessory calibration is turned on, the user-calibrated open calibration,
short calibration, load calibration, and phase calibration will be automatically turned off (accessory
calibration will also be automatically turned off when the above calibration switches are turned on).

Accessory Cal button in the user calibration menu will display the name of the currently selected
accessory and the state of the accessory calibration switch.

3.2.6.1 Toggle Accessory Calibration Switch Status

1. Click the Accessory Cal button in the user calibration menu to enter the accessory
calibration menu;

2. Select the accessory to be loaded and click its corresponding button to select it;
3. Click the Accessory Cal State button to switch the accessory calibration switch state.

Note: The name of the accessory button with the * symbol indicates that the accessory currently has
a calibration file. Clicking the button will automatically load the file (if there is an error in the file, it
will prompt and cancel the loading). Only when the selected accessory has a corresponding
calibration file and accessory calibration can be opened only when it is loaded correctly. If there is
no corresponding file or the loading is wrong, please click Start Accessory Cal to generate the
calibration file.

3.2.6.2 Generate Accessory Calibration File

1. Click the Accessory Cal button in the user calibration menu to enter the accessory
calibration menu;

2. Select the accessory to be loaded and click its corresponding button to select it;

3. Click Start Accessory Cal to enter the accessory calibration interface, follow the prompts
to complete the calibration process and generate a calibration file.

Note: After completing the above steps, the calibration file corresponding to the accessory selected
in step 2 will be overwritten. If necessary, make a backup in advance.

36



3.3 User calibration point settings

3.3.1 Toggle calibration point switch state

1. Click the calibration point to be modified in the list to enter the calibration point setting
menu;

2. Click the Switch button to switch the ON/OFF state of the calibration point. Only when the
calibration point is on, the calibration data of the calibration point will take effect during
measurement.

3.3.2  Set the frequency of the calibration point

1. Click the calibration point to be modified in the list to enter the calibration point setting
menu;

2. Click the Measurement Frequency button and enter the frequency of the calibration point.

Note: During the measurement process, the TH2851 will search for the frequencies of all open
calibration points. When the searched frequency is consistent with the current measurement
frequency, the measurement data of this calibration point will be used in the user calibration process.

3.3.3  Set the load reference for the calibration point

1. Click the calibration point to be modified in the list to enter the calibration point setting
menu;

2. Click the Ref button and enter the reference value. Only when the reference values in both
Ref buttons are set, the set value will be written to the measuring point list and recorded.

Note: The parameters corresponding to the reference values need to be set in the Load parameters in
the user calibration menu.

3.3.4  Open clear of calibration point

1. Click the calibration point to be modified in the list to enter the calibration point setting
menu;

2. Connect the user's open-circuit standard test piece to the measuring accessory;

3. Click the Open Cear to complete the open clear of the calibration point, and write the
calculation result into the calibration point list and record it.

Note: Only when the user open calibration is turned on, the calibration point is turned on, and the
frequency of the calibration point is the current measurement frequency, the open clear data of this
point will be called during the measurement.
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3.3.5  Short clear of calibration point

1. Click the calibration point to be modified in the list to enter the calibration point setting
menu;

2. Connect the user's short-circuit standard test piece to the measuring accessory;

3. Click the Short Clear to complete the short clear of the calibration point, and write the
calculation result into the calibration point list and record it.

Note: Only when the user short-circuit calibration is turned on, the calibration point is turned on,
and the frequency of the calibration point is the current measurement frequency, the short clear data
of this point will be called during the measurement.

3.3.6  Load calibration at calibration point

1. Click the calibration point to be modified in the list to enter the calibration point setting
menu;

2. Connect the user's standard test piece to the measuring accessory;

3. Click Load Cal to complete the load calibration of the calibration point, and write the
calculation result to the calibration point list and record it.

Note: Only when the user load calibration is turned on, the calibration point is turned on, and the
calibration point frequency is the current measurement frequency, the load calibration data of this
point will be called in the measurement.
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Chapter 4  Point Measurement

This section describes operations to set the measurement conditions in the point measurement mode,
such as frequency, average count, etc.

Press button on the front panel first to restore the instrument to the factory setting, and then
confirm the complete status recovery.

4.1 Channel

The point measurement interface of TH2851 displays eight channels, and every channel can set
different measurement conditions and parameters. During the measurement process, different
parameters can be set in different channels to complete different measurement requirements. Click
the channel buttons on the left side of the interface to switch channel.

TH?R_‘“ Precision Impedance Analyzer Print Screen
C ur rent 9 Frequency 1.00000 kHz ACRange Auto(50 Q) |AC-Monitor 3997 mA
channel BBl Meas Time 3 DC Bias ov _
0OSC Level 500 mv Avg Count 1 VAG-Monitor 400-1 mv st Meas
— :pamme‘en——— Calibration >
Math Deviation

Y, |Z| 008763 Q B 000000 Meas Setup  »

Parameter 2 Dlsplay >

J Math Deviation

6z(deg) -0.001  deg [ oo SN

deg

Save/Recall
Parameter 3

C h an ne I 6 Math %Deviation
buttons R Rel 100.000 Q

Parameter 4

X

Math OFF

Ref = 0.00000 Q

Lock Open Short Load Phase Bias Acce Meas 2022-9-28 10:07:01

4.2 Frequency

Operation steps below for setting the measurement frequency:

1.  Two ways to set Frequency: one is to click Frequency on the screen, and another is to click
Meas Setup on Point Root menu and then click Frequency.

2. Enter the frequency to be modified, for example, enter 1kHz, press 1 and k/m at the front panel
in turn, the measurement frequency will be changed to 1kHz.

3. The frequency can also be adjusted by using the up and down arrows and scroll wheel on the
front panel.
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4.3 Meas Time

Operation steps below for setting the measurement rate:

1. Two ways to set Meas Time: one is to click Meas Time on the screen to enter Meas Time
menu, and another is to click Meas Setup on Point Root menu and then click Meas Time to
enter Meas Time menu.

2. Select needed number level on Meas Time menu.

3. Generally, the slower the measurement rate, the more accurate the measurement.
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4.4 Avg Count

Operation steps below for setting the measurement average:

1.  Two ways to set Avg Count: one is to click Avg Count on the screen, and another is to click
Meas Setup on Point Root menu and then click Avg Count.

2. Enter the average count to be modified, for example, enter 1, and press the 1 and x1 buttons in
sequence at the front panel to modify the average count to 1.

3. The average count can also be adjusted by using the up and down arrows and scroll wheel on
the front panel.

TH2851 Precision Impedance Analyzer Print Screen Print Screen
-, @

Frequency 1.00000 kHz ACRange Auto(50 Q) IAC-Moritor 3997 mA Point Root Meas Setup
[ 3 DC Bias oV Frequency
: List Meas — o
OSClevel | 500mv | Aug Count 1 ” oty 0imy =
pos Parameter 1 Calibration » MEESS fLine
Deviafion
3 -
Meas Setu > DC Bias >
L 008763 Q 100.000 Q P
N
. —_——— Display > 0OSClevel »
Deviation
B 6z 0.001 d oo [ [
5 Z( eg) -' eg .deg
R e — Save/Recall  » M
o) Parameter 3 A
%Deviation Tﬂgger Mode
6 Sweep Internal
/
(O 1000000 Trigger Delay
System 2 T T —
Math OFF AC/DC Monitor
Rei 0.00000 0 =il

Lock Open Short Load Phase Bias Acce Meas 2022-9-2810.07.01 |Meas 2022-9-28 10:03.34

45 OSC Level

Operation steps below for setting the measurement level:

1.  Two ways to set OSC Level: one is to click OSC Level on the screen, and another is to click
Meas Setup on Point Root menu and then click OSC Level enter OSC Level menu.

2. The source mode (OSC Unit) can be voltage or current, switched on OSC Level menu. The
way to modify level value is to click Voltage Level or Current Level and set the needed
voltage or current value.When the source mode is switched, the corresponding value will be
automatically applied and displayed on Point Root interface.

3. Two operations to modify level value on the front panel: one is to press the digital buttons, and
another is to press the directional buttons and turn the knob.

NOTE: When source internal resistance (Internal Resistance) is 100Q, Voltage Level range is
5mV-2V, and Current Level range is 50nA-20mA. It is worth noting that Voltage Level can be
greater than 1V, and Current Level can be greater than 10mA, only when Frequency isn’t higher
than 1MHz. But when Frequency is higher than 1MHz, the source level will be automatically
adjusted to the maximum allowable value.
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Operation steps below to set ALC
B Click ALC on OSC menu to enter ALC menu.

B Click ALC Control to switch ALC state.
B Click Max Iteration to input the needed iteration value whose range is 2-10.
B Click Target % to input the needed accuracy whose range is 0.05-10.
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4.6 DC Bias

Operation steps below for setting the DC bias:
1.  Two ways to set DC Bias: one is to click DC Bias on the screen to enter DC Bias menu, and
another is to click Meas Setup on Point Root menu and then click DC Bias enter DC Bias

menu.
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2. Operation steps below to set the corresponding parameters:
B Click DC Bias State on DC Bias menu or press button on the front panel to
switch state.
B Click Meas Range on DC Bias menu to select the needed range.
B Click DC Bias Mode on DC Bias menu to switch mode that is Voltage or Current. If
bias mode is Voltage, click Voltage Level to modify level value, else click Current Level.
When the bias mode is switched, the corresponding value will be automatically applied
and displayed on Point Root interface.
m  Click Constant Mode on DC Bias menu to switch constant voltage state.
B Click Max/Min Limit Voltage on DC Bias menu to set max/min voltage value.
3. Two operations to modify the level value or max/min voltage value of constant voltage on the
front panel: one is to press the digital buttons, and another is to press the directional buttons
and turn the knob.

NOTE: The measurement range (Meas Range) and bias voltage (Voltage Level)/current (Current
Level) will apply to the measurement only when the bias state (DC Bias State) is on. If the bias
state is off, the measurement range is the default 1mA, and the bias voltage/current is 0.

4.7 AC Range

Operation steps below for setting the AC range:

1. Two ways to set ACRange: one is to click ACRange on the screen to enter ACRange menu,
and another is to click Meas Setup on Point Root menu and then click ACRange enter
ACRange menu.

2. On ACRange menu, if range is set to automatic, the automatic range judgment is made during
the measurement, and the true range will display in the AC range area. Else select needed range
value.
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4.8 Trigger

4.8.1 Trigger Mode

Operation steps below for setting the trigger

mode:

1. Two ways to select Trigger Mode: one is to press button on the front panel to
enter Trigger Mode menu, and another is to click Meas Setup on Point Root menu and then

click Trigger Mode enter Trigger Mode menu.
2. There are four trigger modes below to select.
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Trigger Source Function
Use a consecutive signal generated by the firmware as a trigger source.
Internal Triggers are sent immediately following the completion of each
measurement.
External Use the external trigger input terminal (Handler) as a trigger source.
Manual Press to make a trigger.
Bus A trigger is generated through GPIB/LAN/USB.

4.8.2  Trigger Delay

Operation steps below for setting the trigger delay:
1. One way to select Trigger Delay is to click Meas Setup on Point Root menu and then click

Trigger Delay.
2. Two operations to modify delay time value on the front panel: one is to press the digital buttons,
and another is to press the directional buttons and turn the knob.

4.9 Result

49.1 Parameter

In a point measurement, the screen can display up to 4 parameters at same time.

Operation steps below for setting the measurement parameters:

1. Two ways to select measurement parameters: one is to click Parameter1~4 to enter Display
menu, and another is to click Display on Point Root menu and then click Parameterl~4 to
enter corresponding Parameter menu.
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2. There are twenty-four parameters below to select.
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Name

Description

|Z| Absolute impedance
Y| Absolute admittance
0z (rad) Impedance phase (rad)
Oy (rad) Admittance phase (rad)
0z (deg) Impedance phase (deg)
Oy (deg) Admittance phase (deg)
Rs Equivalent series resistance
Rp Equivalent parallel resistance
Ls Equivalent series inductance
Lp Equivalent parallel inductance
Cs Equivalent series capacitance
Cp Equivalent parallel capacitance
R Equivalent series resistance
G Equivalent parallel conductance
X Equivalent series reactance
B Equivalent parallel susceptance
Q Q value (Quality factor)
D Dissipation factor

, Relative permittivity real part ( need
o permittivity module)

., Relative permittivity imaginary part (need
o permittivity module)

Relative permittivity (need permittivity

e module)

, Relative troidalcore real part ( need
" troidalcore module)

) Relative troidalcore imaginary part (need
" troidalcore module)
tan & Phase (need troidalcore module)
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49.2 Math Mode

There are three modes below to display measurement results that are Deviation, %Deviation and
OFF.

Mode Description

OFF Measurement value

Deviation Measurement value-Reference value

%Deviation (Measurement value-Reference value) *100%/Reference value

Operation steps below for setting the math mode:

1. Two ways to select the math mode of different parameter: one is to click different Math to
enter corresponding Parameter menu, and another is to click Display on Point Root menu
and then click Parameter1~4 to enter corresponding Parameter menu.

2. On Parameter Set menu, click Math Mode to enter Math menu and select the needed math
mode.
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49.3 Reference

Operation steps below for setting the reference:

1.  Two ways to select the reference of different parameters: one is to click different Ref to enter
corresponding Parameter menu, and another is to click Display on Point Root menu and then
click Parameter1~4 to enter corresponding Parameter menu.

2. On Parameter menu, click Reference to modify reference value or click Data—Reference
that means set current measurement result to reference value.

3. Two operations to modify reference value on the front panel: one is to press the digital buttons,
and another is to press the directional buttons and turn the knob.
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4.10 Comparator

TH2851 Precision Impedance Analyzer
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Comparator: this module is used to sort the measurement results.

Click Comparator on Point Root menu to enter Comparator menu, then click Edit Comptr

Table to enter Comparator Table interface.

TH2851 Precision Impedance Analyzer

Print Screen

(] Condition 1 | Condition 2 | Condition 3 | Condition 4 Comparator
' Good Bins State ON ON ON ON Table
—~ ~BIN3 Parameter |Z] 6z(deg) R X
Mode OFF OFF OFF OFF Copy BIN
-, Reference | 0.0000 Q 0.0000 degl 0.0000Q 0.0000 Q
Bin | GoodBin | Upper | 0.0000 0/0.0000deg] 000000 000000
ol s Lower | 0.0000 Q[0.0000 deg] 0.0000 Q 0.0000 O Cloar BIN
In/Out All All All All
Bin | GoodBin | Upper 0.0000 Q0.0000 deg| 0.00000Q 0.0000 Q Copy Comptr Table
) 5 g Lower | 0.0000 Q[0.0000 deg] 0.0000 Q] 0.0000 Q)
In/Out All All All All
“ | gin | Goodein | Upper | 0.000000.0000deg| 0.00000Q 0.00000
3 [ orr | _Lower | 000000/0.0000deg 000000 000000 Clear Compltr Table
W In/Out All All All All s -
" || g | BadBin | Upper | 0.0000 Q0.0000 deg 0.0000Q 0.0000 Q)
4 g Lower | 0.0000 0[0.0000 deg] 0.0000 Q 0.0000 O
— In/Out All All Al All
Bin | Badgin | Upper | 0.0000 0[0.0000 deg] 0.0000 Q 0.0000 O Exit
L _~uaiar FAWATATATAN AINAWATATaTaW. P2V ANATATATANA) Al ATaTaYal hd

Lock Open Short Load Phase Bias Acce Meas 2022-11-16 14:01:59

Related features of BIN setting as shown below:

1. The interface can be set up to 9 BINs and 4 conditions for the measurement results. And only
when the BIN meets all current conditions, it can be counted as qualified.
Each BIN or Condition has own switch.
All BINs are sorted from BIN1 to BIN9 to perform sorting calculation.
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4. There are two modes of BIN, one is Good Bin that means qualified judgment, and another is
Bad Bin that means unqualified judgment.
5. If the measurement result doesn’t belong to any BIN, it will be sorted to NG.

4.10.1 Conditionl1~4

4.10.1.1 Parameter

Parameter of Condition1~4: they are used to perform the sorting judgment and are independent of
point measurement parameters used to display measurement results.

Operation steps below for setting the parameter:

1. Click Parameter cell to pop up the selection window.

2. Select and click the needed parameter.

TH2851 Precision Impedance Analyzer Print Screen
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4.10.1.2 Math Mode and Reference

Math Mode of Condition1~4: they are used to select the format of Upper and Lower.
Reference of Condition1~4: set Upper an Lower according to them.
Operation steps below for setting the math mode and reference:

1. Click Mode cell to pop up the selection window.

2. Select and click the needed math mode.

3. Click Reference cell to set the value.

4. Two operations to modify reference value on the front panel: one is to press the digital buttons,

and another is to press the directional buttons and turn the knob.
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Math Mode

Description

OFF

Upper and Lower of each BIN are absolute values. When this mode is selected, the
reference value can not be set.

% Upper and Lower of each BIN are the difference between the upper/lower limits
and the .reference

Deviation Upper and Lower of each BIN are the percentage of the ratio that is the upper/lower
limits to the reference.

%Dev Upper and Lower of each BIN are the percentage of the ratio that is the difference

(between the upper/lower limits and the .reference) to the reference.
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410.2 BIN

4.10.2.1 Upper and Lower

Operation steps below for setting the upper and lower limits:

1. Click Upper and Lower cell to set the value.(BIN state is ON)

2. Two operations to modify limit value on the front panel: one is to press the digital buttons, and
another is to press the directional buttons and turn the knob.
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TH2851 Precision Impedance Analyzer Print Screen
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4.10.2.2 In/Out

Operation steps below for setting the acceptable range:
1. Click In/Out cell to pop up the selection window as shown above.
2. Select and click the needed mode.

In/Out Mode Description

This mode defines that the qualified range is independent of the upper and lower

All limits of BIN, that is, no matter what the measurement result is, it is considered as
qualified
In This mode defines that the qualified range is between the upper limit and lower
limit of BIN.(greater than the lower limit and less than the upper limit)
This mode defines that the qualified range is outside the upper and lower limits of
Out BIN.(greater than or equal to the upper limit or less than or equal to the lower

limit)

4.10.2.3 Copy, Paste and Clear

These operations are only for upper/lower limits and In/Out mode as shown below.
Operation steps below to Copy, Paste and Clear BIN settings:

Click Co

ok~ PRE

Click BIN1~9 name cell to check the BIN whose settings need to be copied.

py BIN on Comparator Table menu on the right to copy.

Click BIN1~9 name cell to check the BIN whose settings need to paste.
Click Paste BIN on Comparator Table menu on the right to paste.
Click BIN1~9 name cell to check the BIN whose settings need to be cleared.
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6. Click Clear BIN on Comparator Table menu on the right to clear.

N
Condition 1 | Condition 2 | Condition 3 | Condition 4
' |Good Bins | |state ON ON ON ON
\_
"
2
\_/ ~BIN1 ~BING
Y
3 Bin | Good Bir
~BIN2 ~BIN7
|1 OFF
4
Bin Good Bir ~B|N3 "'BlNB
NS
VY
OFF
5 2 ~BIN4 ~BIN9
= | Bin | Good Bin
6 3 OFF ~BINS
NS
[ Good Bin
Bin
7
VY
8 Bin | Good Bin [ UPPEl [Uauuuuisuiuuuy Uy ueuuuu s U
) Lemnar |0 0nnn nln nnnn deaasl  nnnnn nl n nonn Al ~

Comparator
Table

Copy BIN

Clear BIN

Copy Comptr Table

Clear Comptr Table

All Tables »

4.10.2.4 Good/Bad Bin

In the upper left corner of Comparator Table interface, click Good Bins to set the number of good

and bad Bins as shown above.

For example, if Good Bins is ~BIN3, that means BIN1 to BIN3 are good Bins and BIN4 to BIN9
are bad Bins.

4.10.2.5 Result

Exit

Lock Open Short Load Phase Bias Acce Meas 2022-11-23 14:59:35

|

Operation steps below for setting the sorting results (when sorting settings complete):

1.  On Comparator menu, click Comparator State to made state on to display sorting results on
the point measurement interface. If state is OFF, sorting results are hidden.
2. On Comparator menu, click BIN Count to made state on to display the count on the point

measurement interface.

3. On Comparator menu, click Clear Bin Count to clear the count on the point measurement

interface.
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TH2851 Precision Impedance Analyzer Print Screen
- 0

Frequency 1.00000 kHz ACRange Auto(50 Q) IAC-Monitor 3.997 mA Comparator
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OSC Level 500 mV Avg Count 1
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Parameter 3
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Parameter 4
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= = - Exit
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| 76 | o [ o [ o [ o | o [ o [ o | o | o [ o |
Lock Open Short Load Phase Bias Acce Pass Meas 2022-9-28 10:10:44

Latest

NOTE: Latest in the result column displays the last time sorting result. If the sorting result fails to
meet any BIN, Latest displays Out. If the measurement result is Overload, Latest displays Invalid.
If the sorting result belongs to the good Bin, Latest displays the blue BIN name. If the sorting result
belongs to the bad Bin, Latest displays the red BIN name.
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Chapter 5  List Measurement

This section describes operations to set the measurement conditions in the list measurement mode,
such as frequency, average count, etc.

Press button on the front panel first to restore the instrument to factory setting, and then
confirm the complete status recovery.

5.1 Channel

The list interface of TH2851 displays eight channels, and every channel can set different
measurement conditions and parameters. During the measurement process, different parameters can
be set in different channels to complete different measurement requirements. Toggling channel can
be operated by clicking channel buttons on the left side of the screen.

TH2251 Precision Impedance Analyzer Print Screen

‘ Pt Frequency Avg OSClevel ACRange DCBias [ri Bz(deg) R X
1 TkHz 1 500mV] Auto(500) 0V 1000990 007793dey] 1000990 0136150 List Root

Point Meas

Current
channel

Stim Table  »
Calibration ~ »

Display >
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List Meas Time
1

Trigger
Internal

Channel

buttons Comparator »

Electrode
Al

Thickness
10.000 mm

Acce Meas 2022-9-28 10:30:17

(= X~ == =~ )= X~

5.2 Measurement Point

Click List Meas on Point Root menu enter to List Root interface.
Click Stim Table on List Root menu to enter Stimulus Table interface.
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TH2851 Precision Impedance Analyzer
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521 Add Row

In the initial state, each channel has only one measurement point, the frequency is 1kHz,the average

is 1, the OSC level is 500mV, and the AC range is automatic.

Operation steps below for add measurement points:

1. One way is to click Add Row to add a new row at the bottom, then click Add Row button
several times to add several rows.
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N
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9 9 kHz 1 50mv  Auto 0V Voltage d delEE
L/
) 10 10 kHz 1 500 mv Auto 0V \Voltage g Copy Table
N
N

Clear Table
L
')
Exit

Lock Open Short Load Phase Bias Acce Meas 2022-9-28 10:31:02

2. Another way is to click Quick Edit on Stimulus menu to enter setting interface, then set Num
of Points to the needed value to add rows.
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5.2.2 Copy, Paste and Delete Row

Operation steps below for copy, paste and deletes measurement points:

1. Check any cell of a row and then click Copy Row on Stimulus Table menu.

2. Click Paste Row on Stimulus Table menu to add the copied row at the bottom.

3. Check any cell of a row and then click Delete Row on Stimulus Table menu to delete this row.
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5.2.3 Measurement Settings

5.2.3.1 Frequency

Operation steps below to modify the frequency of measurement points:

1. Click Frequency cell that need to modify the value to enter the corresponding point menu.

2. Two operations to modify the value on the front panel: one is to press the digital buttons, and
another is to press the directional buttons and turn the knob.
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3 4 1 kHz 1 500 mv Auto 0V| Voltage g 0SC Unit
) 5 1 kHz 1 500 mV Auto 0V/| Voltage q Voltage)
() OSC Level
4
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5.2.3.2 Average

Operation steps below to modify the average of measurement points:

1. Click Average cell that need to modify the value to enter the corresponding point menu.

2. Two operations to modify the value on the front panel: one is to press the digital buttons, and
another is to press the directional buttons and turn the knob.
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TH2851 Precision Impedance Analyzer
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5233 OSC Level

Operation steps below to modify the level of measurement points:

1. Click OSC Level cell that need to modify the value to enter the corresponding point menu.

2. Two operations to modify the value on the front panel: one is to press the digital buttons, and
another is to press the directional buttons and turn the knob.

TH2851 Precision Impedance Analyzer
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3. The specific setting requirements are the same as those in 4.5.
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5.2.3.4 ACRange

Operation steps below to modify the AC range of measurement points:
1. Click ACRange cell on the screen to enter ACRange menu,.
2. On ACRange menu, if range is set to automatic, the automatic range judgment is made during

the measurement, and the true range will display in the AC range area. Else select needed range

value.
fHééSﬂ F;recisio Irﬁpedance Aaiy'zer Print Screen
Stimulus Comparator
1 : : ACRange
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e Meas 2022-11-25 16:02:22

Operation steps below to modify the bias level of measurement points:

1. Click DC Bias cell that need to modify the value to enter the corresponding point menu.

2. Two operations to modify the value on the front panel: one is to press the digital buttons, and
another is to press the directional buttons and turn the knob.
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TH2851 Precision Impedance Analyzer
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List Meas Time

Operation steps below to modify the rate of measurement points:
Click List Meas Time on List Root menu to enter Meas Time menu.
Select needed number on Meas Time menu.
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2.
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5.3Trigger

5.3.1  Trigger Mode

Operation steps below to modify trigger mode:
1. Click Trigger on List Root menu to enter Trigger Mode menu.
2. Select needed mode on Trigger Mode menu.

cision Impedance Print Screen Print Screen
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5.3.2 List Type

Operation steps below to modify list type:
1. Click List Type on List Root menu to enter List Type menu.
2. Select needed mode on List Type menu.
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Type Description

Sequence When triggered, measure the remaining measurement points from the current
measurement point to the end of the list. If the selected measurement point is at
the end of the list when triggered, it will start from the first point.

Step At each trigger, measure the currently selected measurement point, and then
select the next point.

5.3.3  Point Delay

Operation steps below to modify the delay time of measurement points:

1. Click Point Delay cell that need to modify the value to enter the corresponding point menu.

2. Two operations to modify the value on the front panel: one is to press the digital buttons, and
another is to press the directional buttons and turn the knob.
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5.4Result

5.4.1 Parameter

Operation steps below to set the parameters of measurement points:
1. Click Display on List Root menu to enter Display menu.

2. Click Parameterl~4 to modify the parameters.

3. See 4.10.1 for specific parameter selection.

NOTE: If the parameter is set to None, the column of the parameter will be hidden in the list.
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54.2 Comparator

Click Comparator at the top of Stimulus Table interface to enter Comparator Table
interface.
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Related features of BIN setting as shown below:

1. The interface can be set up to 15 BIN and 4 conditions for the measurement results. And only
when the BIN meets all current conditions, it can be counted as qualified.

2. Each BIN or Condition has own switch.

3. Each BIN corresponds to a measurement point in the list measurement, BIN1 corresponds to
point 1, BIN2 corresponds to point 2, and so on.
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If the measurement result does not belong to any BIN, it will be sorted to NG.

Only when the sorting results of all BIN whose states are on are qualified, the final sorting
result is qualified, otherwise, the final result will be sorted to NG.

The list sorting settings are similar to point measurement sorting, please refer to 4.9 and

4.10.
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Chapter 6  Trace Sweep Measurement

This chapter describes how to use the trace measurement mode for the sweep measurement and
analysis, etc.

6.1 Setting Measurement Conditions
This section describes how to set up the measurement conditions in Sweep mode.
6.1.1 Initialization

The TH2851 has three initial modes, as shown in the following table:

Initialization Description
mode

Press \@ on the front panel, a confirmation dialog box will appear on the
screen (you can close it in the settings), press OK button and execute it.

can be used to restore to factory settings or to restore to user settings
(UserPres file is required), which can be confirmed and changed in the
System Settings > Misc Setup > Preset Setup menu.

can also be implemented with the command :SYST:PRES

Preset

*RST External input *RST command

Factory Settings | TH2851 Restore to Factory Settings

6.1.2  Setting Channels and Traces

6.1.2.1 Overview of Channels and Traces

The TH2851 allows multiple channels to be set up simultaneously to perform different measurement
at different stimulus states.

Multiple traces (measurement parameters) can be displayed in each channel, and each channel is
independent and not correlated with each other. In other words, you have to set the measurement
conditions as well as the measurement parameters, etc. for each measured channel.

When you set up channels/traces, only the currently active channels/traces are applied. You can set
only the active channels/traces to be displayed on the screen.

The following table lists the setting parameters by the TH2851, along with the scope of each
variable (analyzer, channel, or trace) and the operating keys:
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Parameters

Scope of action

Analyzer

‘ Channel

Traces

Setup keys

Stimulus Setting

Sweep Range

Start, [Stop,
Center}

OSC Level, CW Frequency

Sweep Setup| >

OSC Level

Sweep Time, Point Delay

Sweep Setup| >

Sweep Time,
Point Delay

Number of Points

Sweep Setup| >

Points

Segmented Display

Sweep Setup| >

DC Bias

T 3
QD

L8
—
D
o

Sweep Setup| >
DC Bias

Trigger Settings

Trigger Mode

rigger Mode>
Hold / Single /

I

Trigger Source, Trigger
Event, Trigger Scope

=] O
o
S
=
=]
=
o
c
w

rigger Modg| >
Trigger Source /
Trigger Event /

Trigger

==
(@]
(@]
@D
-
wn
(@)
o
=)
D

rigger Modg| >
Restart/Trigger

Response Settings

Measurement Parameter

Meas

Data Mode

2

HH

orma

Scale

w

cale

Memory Trace and Data
Math

:

Display| >
Display /
Data—Mem /
Data Math

Averaging

H

V(| > Averaging
Restart / Average

Averaging Trigger

H

vg| > Average
trigger

Marker

Marker|/ [Marker |
Search|/ Marker|
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Analysis

Analysis| >

Equivalent circuit \ Equivalent
Circuit

Limit Line v >
Test

Save and Recall \ Save/Recall

System

System V System

Preset v Preset

The TH2851 sweep mode provides 4 channels with up to 4 traces per channel and a maximum of
1601 measurement points.

6.1.2.2 Setting Channel Display (Channel Layout)

The measurement results for each channel are presented in its separate window (channel window),
and only one channel's trace can be displayed in each window. This means that the layout of
channels depends on the number of channels currently displayed on screen.

Note: The measurement results for each channel are independent of the currently displayed channel
(channels that are not displayed can also be tested).

Set the layout of channels according to the following steps:

1. Press on the front panel to open the Display menu, followed by Allocate Channels
to open the Allocate menu.

2. Press the appropriate softkey to select the window layout.
6.1.2.3 Changing Active Channel

Only the active channels can change its setting parameters directly. The window frame of the active
channel is displayed brighter than the other channels. If you need to change the parameters of a
channel, you must activate the channel first.

The active channels can be switched via keys on the front panel:

Key Function
Channel Next Change the active channel to the next channel with a larger channel
number

Channel Pre Change the active channel to the previous channel with a smaller
channel number
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6.1.2.4  Setting Trace Display

You can define the display of traces by setting the number of traces (the upper limit of displayed
trace numbers). For example, if you set the number of traces to 3, traces 1,2,3 are displayed in the
channel.

Set the number of traces according to the following steps:

1. Switch to the desired channel via the Channel Next (or Channel Previ) key on the front
panel.

2. Press on the front panel to open the Display menu.

3. Press Num of Traces to select the number of traces.

Traces are displayed in the channel according to the number of traces and the trace layout, and the
layout of the trace is the same as the layout of the channel. If the number of traces is less than the
number of traces in the layout, nothing is displayed in the remaining area; if the number of traces is
more than the number of display areas in the distribution, more than one trace may appear in the
existing display area. As shown in the figure below, if the number of traces is 4 and the number of
display areas for trace distribution is 3, traces 1 and 2 will be displayed in the first display area,
trace 3 in area 2, and trace 4 in area 3.

Print Screen

Scale

Auto Scale

Auto Scale All

10
11.00 MQ
5

28.051834 MQ

Log-Y Top
Log-Y Bottom

6,810k Return
1 Start 21.3 MHz 0SC 500 mV Stop 21.3705 MHz

Lock Open Short Load Phase Bias Acce Meas 2022-9-28 11:39:47

Set the distribution of the trace according to the following steps:

1. Switch to the channel to be set via the Channel Nex (or [Channel Prev)) button.

2. Press on the front panel to open the Display menu.

3. Press Allocate Traces to select the trace allocation mode to be modified.
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6.1.2.5

x1|:]

Channel and Trace Layout
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6.1.2.6 Changing Active Trace

The active trace is the only one whose parameters can be changed. On the screen, the active trace
name (e.g., Trl) is highlighted and labeled with a triangle on the left. Before changing the
parameters specific to a trace, you must first activate the trace.

The active traces can be switched via the front panel keys:

Key Name

Function

Trace Next

The active trace changes from the current trace to the next trace with the larger trace
number.

The active trace changes from the current trace to the previous trace with the smaller
trace number.

6.1.3

Sweep Parameters Settings

6.1.3.1  Selecting Sweep Type

Follow the steps below to select the sweep type:

1. Press Sweep Type| on the front panel to enter the Sweep Type menu.
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2. Press the corresponding button to select the sweep type: Lin Freq / Log Freq / OSC Level /
DC Bias / Log DC Bias / Segment.

When the sweep type is OSC level or DC bias, it can be modified to voltage or current level. The
DC bias will only work if the bias state in the sweep type is turned on, otherwise it will always be
the default value.

Note: When the internal resistance of the analyzer is set to 100Q in the system, the upper limit of
the OSC level will change. The input range of voltage becomes: 5mV-2V, and the input range of
current becomes: 50uA-20mA. It should be noted that the voltage can be set to greater than 1V and
the current can be set to greater than 10mA only when the measurement frequency is not higher than
1MHz.

The sweep type is set for all traces in the entire channel, so there is no need to change the active
trace.

6.1.3.2  Setting Sweep Range

The sweep range can be set either start/stop values or center/span values. The sweep range is set for
all traces in the entire channel, so there is no need to change the active trace.

Set the sweep range with start/stop values:
1. Press [Starf on the front panel to enter the Stimulus menu and input the start value.
2. Press on the front panel to input the stop value.

The start value should not be greater than the stop value. If the input start value is greater than the
stop value, the stop value will be automatically set to match the start value. If a decreasing
frequency measurement is required, you can set the frequency to increase and then set the direction
to reverse.

Set the sweep range with center/span values:
1. Press on the front panel to enter the Stimulus menu and input the center value.
2. Press on the front panel to input the span value.

Set the sweep range with the marker:

1. Press |Marker Function| on the front panel to enter the Marker Function menu.

2. Press the corresponding setting softkey to set the sweep range, and the specific functions
are shown in the table below.

Softkey Function

Marker— Start Set the start value to the stimulus value of the active marker on the currently active
trace.

Marker — Stop Set the stop value to the stimulus value of the active marker on the currently active
trace.

Marker—Center Set the center value to the stimulus value of the active marker on the currently active
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trace.

Softkey Function

Marker Zoom Scale the sweep range according to the zoom aperture and places the stimulus value of
the currently selected marker at the center value of the sweep range. This function
focuses the sweep range around the marker and measures and plots the trace within that
range.

Zoom Aperture Set the zooming aperture used when the Marker Zoom is executed as a percentage. The

value can range from 0.01% to 100%, and the default value of power-on and preset state
is 10%.

6.1.3.3  Setting Number of Points

1. Press |Sweep Setup| on the front panel to access the Sweep Setup button.

2. Inthe input box of the Points button, input the number of points.

Note: The range of points is from 2 to 1601. If the number of points entered is greater than the
current number of points, the default point will be added at the right stop of the trace; if the number
of points entered is less than the current points, the extra points will be deleted in order from right to
left.

6.1.3.4  Setting Sweep Direction

1. Press |Sweep Setup| on the front panel to access the Sweep Setup button.

2. Press Direction to switch the sweep direction.

Note: The sweep direction allows you to select the direction of the sweep. By default, the sweep
direction is forward, scanning from left to right; when set to reverse, scanning from right to left.

6.1.3.5 Setting Time Delay for Measurement

The measurement delay can be set and used for a period before the sweep or actual measurement
starts after the measurement signal is given. This function is important when the parameters of the
DUT need a certain time to stabilize after the measurement signal is received. Another effect of this
function is to observe the changes in the impedance of the DUT over a period of time.

The delay for each measurement point consists of two parts, set as shown in the following equation
where the sweep time is not a proxy for the time required for the entire sweep process.

Point Wait Time = Point Delay + (Sweep Time / Number of Points)

This feature helps reduce the effects of changes in the condition of the stimulus when measuring the
slow response devices. This function is useful even if the span of the stimulus is 0.
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When the trigger mode is at On Sweep:
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Modify the point delay and sweep time by following the steps below:

1. Press |Sweep Setup| on the front panel to enter the Sweep Setup menu and input the point
delay value to be modified in the input box of the Point Delay button.

2. In the Sweep Time button’s input box, input the sweep time value that needs to be
modified.

The time delay can be set before the start of the sweep cycle. This delay is quite important in
controlling the impact to the DUTs when starting the new sweep (In general, the stimulus conditions
like frequency and OSC level change significantly when a sweep is completed to return to the first
measurement point).
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Sweep delay modification method: press [Sweep Setup| on the front panel to enter the Sweep Setup
menu and input the delay value that needs to be modified in the input box of the Sweep Delay

button.
6.1.3.6  Setting Sweep Time

1. Press on the front panel to enter the Average menu.

2. Press Meas Time and select the desired measurement speed value. The options are
1/2/3/4/5, with 1 being the fastest speed and 5 being the most precise.

Note: Choosing a larger measurement speed will result in higher measurement accuracy but also
require a longer measurement time.

6.1.3.7  Setting Sweep Averaging (Averaging)

The sweep averaging is averaged over each of multiple consecutive sweep cycles. The measurement
result (vector value) of each measurement point is influenced by a certain weight (related to the
average factor set by the user) with the measurement value of the same point in the completed
sweep cycle. The formula for the sweep averaging is shown below:

SRS

A, The average result (vector value) at the current measurement point when the sweep count is

Sn: The actual measurement value (vector value) at the current measurement point when the
sweep count is n.

F: Averaging factor, user setting required.
Set the average according to the following steps:
1. Press|Avg on the front panel to enter the Average menu.

2. Press Ave Factor and input the desired value for the averaging factor value which can be
set from 1 to 999. If set to 1, it is equivalent to turning off the averaging.

3. Press Averaging to toggle the ON/OFF status of the averaging.

Note: When the averaging is on, the value of the averaging is displayed on the bottom right corner
of the status bar. The averaging starts once it’s turned on or by pressing Averaging Restart. When the
averaging starts, the averaging on the status bar will be displayed as the initial value of 0, increasing
by 1 after each sweep is completed, and the value will remain unchanged when the averaging and
the averaging factor are equal.
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6.1.3.8

Making Averaging Measurement with Single Trigger

When the average trigger is turned on, if the averaging is turned on, a sweep equal to the number of
times by the averaging factor will be performed when the user performs a single trigger mode.

Averaging Trigger | Function

ON Single-trigger mode sweeps until the number of sweep cycles equals the average
number of slides
OFF Single-trigger mode sweeps for one sweep cycle only

Turn on the averaging trigger and perform a single trigger pattern as follows:

1.

2.

3.

4.

6.1.3.9

Press on the front panel to open the Average menu.

Press Avg Trigger button to turn it on.

Press [Trigger Mode| on the front panel to enter the Trigger menu.

Press Single to perform one trigger.

Setting Averaging for Each Measurement Point

Single-point averaging is the averaging of measured values for each measurement point based on
the number of single-point averages (factors) set by the user. The TH2851 measures the same
measurement point repeatedly until the averaging factor is reached, and then averages all the
measurements as the measurement result for that measurement point, and then starts measuring the
next measurement point. The point averaging algorithm is displayed below:

1 ~—F
M:—Z S,
F n=1

M: Point averaging measurement (vector value) at the measurement point.

F: Point averaging factor (can be set by the user).

Sn: The measured value (vector value) of the current measurement point.

Set up the point averaging according to the following steps:

1.

2.

Press on the front panel to enter the Average menu.

Press Point Avg Factor and set up the desired value, which can be set from 1 to 999, and if
set to 1, is equivalent to point averaging off.

Press Point Avg to toggle the ON/OFF status of the point averaging.

6.1.3.10 Setting Trace Smooth

Smooth is a secondary processing to the data of the measurement trace, and when it is turned on, it
will correct the measurement data in real time to make the trace display smoother. Modifying the
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frequency, measurement parameters, etc. will automatically turn off the trace smoothing.
Set up trace smoothing as follows.
1. Press on the front panel to enter the Average menu.

2. Press Smooth to toggle the ON/OFF status of the smooth.

6.1.4  Setting Signal Source

6.1.4.1 Modifying Fixed Frequency at OSC / DC Bias Sweep

When the sweep stimulus is not a frequency, modify the fixed frequency according to the following
steps.

1. Press|Sweep Setup| on the front panel to enter the Sweep Setup menu.

2. Press CW Frequency to input a fixed frequency value.

Note: When the internal resistance of the instrument's signal source is set to 100 in the system, the
range of the fixed frequency will interact with the settable range of OSC if the sweep mode is Level
mode. When the voltage is set to greater than 1V/current is set to greater than 10mA, the maximum
allowable setting of fixed frequency is 1IMHz; when the fixed frequency has been set to greater than
1MHz, the upper limit of sweep voltage/current is 1V/10mA.

6.1.4.2  Setting Unit for OSC Level

1. Press|Sweep Setup| on the front panel to enter the Sweep Setup menu, followed by OSC
Level to enter the OSC Level menu.

2. Press OSC Unit to change the source mode to Voltage/Current.

Note: The source mode set in the above step can be used to set the OSC level to the sweep stimulus
value or to the sweep stimulus value at a fixed measurement level of a non-measurement level. The
OSC level acts on all traces in the whole channel, so there is no need to change the active trace.

6.1.4.3 Setting Oscillator Level

1. Press|Sweep Setup| on the front panel to enter the Sweep Setup menu, followed by OSC
Level to enter the OSC Level menu.

2. Depending on the source mode, the button Voltage Level and Current Level will be
available and unavailable respectively. For example, if the source mode is Voltage, the
button Voltage Level will be available, and then select and enter the voltage value.

Note: When the internal resistance of the instrument's signal source is set to 100Q in the system, the
upper limit of the OSC level changes. The voltage input range becomes: 5mV-2V, and the current
input range becomes: 50uA-20mA. It should be noted that the voltage can be set to greater than 1V
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and the current can be set to greater than 10mA only when the frequency (or the fixed frequency is
in 6.1.4.1 when the sweep type is DC bias) is not higher than 1MHz; when the frequency is set to
greater than 1MHz, the source level that has been set is automatically adjusted to the maximum
allowed.

6.1.4.4 Controlling Oscillator Level (ALC)

1. Press|Sweep Setup| on the front panel to enter the Sweep Setup menu, followed by OSC
Level to enter the OSC Level menu.

2. Press ALC to enter the ALC menu and press ALC Control to change the ALC state.
3. Press Max Iteration and input the desired maximum iteration value, ranging from 2 to 10.

4. Press Target % and input the desired value, 0.05 to 10.
6.1.4.5 Setting DC Bias Unit

Set the DC bias according to the following steps:

1. Press |Sweep Setup| on the front panel to enter the Sweep Setup menu, followed by DC
Bias to enter the DC Bias menu.

2. Press DC Bias Mode to switch the DC bias mode to Voltage/Current.

Note: The bias mode set in this step can be used to set the DC bias to the sweep stimulus value or to
the sweep stimulus value at a fixed measurement level of a non-measurement level. The DC bias is
applied to all traces in the whole channel, so there is no need to switch the active trace.

6.1.4.6 Setting DC Bias Value

1. Press |Sweep Setup| on the front panel to enter the Sweep Setup menu, followed by DC
Bias to enter the DC Bias menu.

2. Depending on the bias mode, the button Voltage Level and Current Level are available and
unavailable, respectively. For example, if the bias mode is Voltage Level, the button
\oltage Level will be available, and then press the Voltage Level and input the desired
voltage value.

6.1.4.7 Setting DC Bias Measurement Range

Set the DC bias measurement range before turning on the DC bias. The DC bias measurement range
is used to optimize the DC circuit transmitted to the impedance measurement loop. This setting
affects the accuracy of the impedance measurement, regardless of whether the DC bias is On or Off
and what mode it is. In general, setting the DC bias measurement range as small as possible can give
the maximum measurement accuracy. It is recommended that the DC bias measurement range is set
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to 1mA for the first measurement after the DC bias setting is applied.

When the DC bias is not turned on, ImA will be the default setting and always work in the
measurement.

Set the DC bias measurement range according to the following steps:

1. Press |Sweep Setup| on the front panel to enter the Sweep Setup menu, followed by DC
Bias to enter the DC Bias menu.

2. Press Meas Range to enter the Meas Range menu and select the desired range value:
1mA/10mA/100mA.

6.1.5  Setting Trigger

6.1.5.1 Overview

When the TH2851 detects a trigger signal given by the user, it performs a sweep or point
measurement in the channel depending on the trigger signal mode and events and other attributes.

The measurement process for each channel does not depend on whether that channel is displayed,
and each channel can still be measured even if it is not displayed (appropriate settings are required).

6.1.5.2  Selecting Trigger Source

The trigger source integrates the signal that starts the measurement process. Press [Trigger Mode| on
the front panel and subsequently press Trigger Source. The optional trigger sources and their

descriptions are shown in the following table:

Trigger source Function

Internal A firmware-integrated continuous signal is used as the trigger source, and each
measurement cycle is triggered immediately after the completion.

External Use external trigger (Handler) as trigger source.

Manual Trigger once when pressing the Trigger on the front panel.

Bus A trigger is performed by commands received via GPIB/LAN/USB

6.1.5.3  Selecting Trigger Event

Press [Trigger Mode| on the front panel and subsequently switch by pressing Trigger Event. The
available trigger events and their descriptions are shown in the following table:

Trigger Event Function
On Sweep Measure all measurement points in the whole cycle after each trigger.
On Point Measure a single measurement point after each trigger.

Note: When the trigger source is internal trigger, the point trigger does not work.
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6.1.5.4 Controlling Trigger

The user can set individual trigger modes for each channel, which allows the user to control the
operation of each channel after receiving the trigger signal.

1. Switch to the desired channel via [Channel Next (or [Channel Previ) on the front panel.

2. Press [Trigger Mode on the front panel to enter the Trigger menu and select the trigger
mode. The selectable trigger mode buttons and their descriptions are shown in the

following table:

Trigger Softkey Function

Hold Set the active channel to hold and stop sweeping immediately after pressing,

any subsequent measurement will not be triggered.

Single Set the active channel to single, switch to hold and stop measurement
immediately after a measurement cycle.

Continuous Set the active channel to continuous, the measurement signal is always
triggered after the measurement cycle.

Hold All Set all channels to hold.

Continuous Disp CH Set all currently displayed channels to continuous.

6.1.5.5 Setting Trigger Scope

The trigger scope defines the range of channels that can be triggered currently. For example, if the
trigger mode of all 4 channels is continuous mode and the trigger scope is set to the active channel,
only the currently active channel can be triggered.

Press [Trigger Mode| on the front panel to enter the Trigger menu and switch by pressing Trigger
Scope. The selectable trigger scopes and their descriptions are shown in the following table:

Trigger mode Function
All Channel All channels are triggered in sequence.
Active Channel Trigger only for the currently active channel.

6.1.6  Measurement of Multiple Sweep Ranges with Different Conditions in

a Single Action (Segment Sweep)

To perform a segment sweep, the user needs to define at least two frequency ranges, called segments.
Each segment can be set with different number of points, OSC level, DC bias, measurement time,
sweep time, sweep delay time, etc. All segments are swept sequentially in the same sweep
operation.

Performing segment sweep allows the user to skip frequency ranges that do not need to be swept,
while allowing different conditions to be measured for specific frequency ranges. For example, the
number of points in some segments can be set as large as possible to obtain more accurate results,
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while setting as few points as possible in some segments that do not require accurate results. By
doing so, you can optimize the measurement time without having to perform a complete operation
in a specific frequency range for the same measurement conditions.

To set up a segment, you need to enter Sweep Segment Setup screen and follow the steps below:

1. Press Sweep Setup on the front panel to enter the Sweep Setup menu.

2. Press Edit Segment Table to enter the segment table.

3. Press the following buttons to change the setting mode of the frequency range for each
segment and the setting switches for each other measurement condition.

Set button

Function

Freq Mode

Toggle the setting mode of the frequency range (Start/Stop or Center/Span)

List OSC Level

Switch the OSC level setting for each segment, and only when it is turned on, the
segment settings list shows the Source Mode and OSC Level

List Bias

Switch the OSC level setting for each segment, and only when it is turned on, the
segment settings list shows the Bias mode and DC Bias

List Meas Time

Switch the OSC level setting for each segment, and only when it is turned on, the
segment settings list shows the Meas Time

List Average

Switch the OSC level setting for each segment, and only when it is turned on, the
segment settings list shows the Point Avg

List Segment State

Switch the OSC level setting for each segment, and only when it is turned on, the
segment settings list shows the Segment Time

List Segment Delay

Switch the OSC level setting for each segment, and only when it is turned on, the
segment settings list shows the Segment Delay

Apply the segment sweep list you have created by setting the sweep mode as follows:

1. Return to the sweep measurement interface and press [Sweep Type| on the front panel to
enter the Sweep Type menu.

2. Press Segment button to apply the segment settings to the measurement.

After setting to segment sweep, you can set the methods of displaying segment traces as follows:

1. Press |Sweep Setup| on the front panel to enter the Sweep Setup menu.

2. Press Segment Display to switch the display mode: Order Base/Freq Base.

6.2 Setting Display Format of Measurement Result

This chapter describes how to set up the TH2851 to display the measurement results in a way that

best suits the user.
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6.2.1

6.2.1.1

Selecting Measurement Parameters

1. Press on the front panel to enter the Measurement menu.

Simultaneous Selection of Measurement Parameters for Traces 1 and 2

2. Press Trace 1&2 to enter the measurement parameter selection menu.

3. Select and press the button corresponding to the measurement parameter to be set. The
buttons corresponding to the combinations of measurement parameters that can be selected
are shown in the following table:

Available Options

Trace 1 Trace 2 Button
Absolute impedance value Impedance phase (angle) |Z|-6z (deg)
Equivalent circuit resistance Equivalent circuit reactance R-X
Equivalent circuit series Equivalent circuit series resistance | Ls-Rs
inductance

Equivalent circuit series Q factor (Quality factor) Ls-Q
inductance

Equivalent circuit series Equivalent circuit series resistance | Cs-Rs
capacitance

Equivalent circuit series Q factor (Quality factor) Cs-Q
capacitance

Equivalent circuit series Dissipation factor Cs-D
capacitance

Absolute admittance Admittance phase (angle) [Y|-0y (deg)
Equivalent circuit conductance Equivalent circuit susceptance G-B
Equivalent circuit parallel Equivalent circuit conductance Lp-G
inductance

Equivalent circuit parallel Equivalent circuit parallel Lp-Rp
inductance resistance

Equivalent circuit parallel Q factor (Quality factor) Lp-Q
inductance

Equivalent circuit parallel Equivalent circuit conductance Cp-G
capacitance

Equivalent circuit parallel Equivalent circuit parallel Cp-Rp
capacitance resistance

Equivalent circuit parallel Q factor (Quality factor) Cp-Q
capacitance

Equivalent circuit parallel Dissipation factor Cp-D
capacitance

Absolute impedance value Equivalent circuit series |Z|-Ls

inductance
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Absolute impedance value Equivalent circuit series |Z]-Cs
capacitance

Absolute impedance value Equivalent circuit parallel |Z|-Lp
inductance
Absolute impedance value Equivalent circuit parallel |Z|-Cp
capacitance
Absolute impedance value Equivalent circuit series resistance | |Z|-Rs
Absolute impedance value Q factor (Quality factor) |Z]-Q
Absolute impedance value Dissipation factor |Z|-D
Magnetic permeability real part Magnetic permeability imaginary | pr'-ur" (requires magnetic
part permeability module support)
Impedance (plural form) Admittance (plural form) Z-Y

Note: Each trace in the TH2851 has an independent vertical coordinate format, scaling data,
memory trace, etc. Each trace is distinguished by measurement parameters. Selecting two
measurement parameters at the same time makes it easier to detect the DUT through different angles
by switching between different parameter combinations, thus making it easier to determine the type
of the DUT.

6.2.1.2  Setting Measurement Parameters for Individual Trace

Set the measurement parameters for the individual traces according to the following steps:
1. Press on the front panel to enter the Measurement menu.

2. PressTrace 1, Trace 2, Trace 3 and Trace 4 to enter the parameter setting menu of the
corresponding trace. By default, the trace is 2. If you need to set Trace 3 and Trace 4, you
need to set the number of traces first.

3. Select and press the button corresponding to the parameter to be set.
6.2.2  Setting Format of Y-Axis

The vertical coordinates corresponding to each trace can be set as linear or logarithmic axes
according to the actual measurement, as follows:

1. Press on the front panel to access the Format menu.

2. Press Y-Axis to enter the Y-Axis menu and press the button of the axis type you need to
set.

Note: If you select the logarithmic axis, the points in the trace whose vertical coordinate is less than
0 will automatically change the vertical coordinate to 1x10™*%.
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6.2.3  Scaling Trace

6.2.3.1

6.2.3.2

Auto Scaling Trace

Activate the trace that needs to be scaled by [Trace Prev| and [Trace Next

Press on the front panel to enter Scale menu and press Auto Scale to scale the active
trace so that all measurement points of the active trace are visible in the coordinate system
and the overall characteristics of the trace can be observed.

Press Auto Scale All to scale all current traces.

Manual Scale Settings

When the vertical coordinate is linear, the user can set the scaling of the trace by first setting the
position of the reference value, then setting the reference value, and then you can set the scale value
of each division. Operate according to the following steps:

1.

2.

5.

Activate the trace that needs to be scaled by [Trace Previ and [Trace Next]

Press on the front panel to enter the Scale menu, press Reference Position, input the
position of the reference value scale relative to the bottom of the vertical coordinate, in the
current state, the number of areas is 10, so the value can be set in the range of 0-10, the
default is 5, that is, in the middle of the vertical coordinate, note that the reference value
scale is a scale parallel to the horizontal coordinate, and its label text color is consistent
with the corresponding trace.

Press Reference Y Value and input the desired vertical coordinate reference value, which is
displayed on the vertical axis in the same color as the current trace.

Alternatively, if there is a selected marker displayed in the coordinate system, you can
press [Marker Function| to open the Marker Function menu and press Marker — Reference
to use the selected marker value as the reference Y value.

Press Scale/Div and input the scale value for each division.

When the axis is logarithmic, you can set the scaling of the trace by setting the maximum and
minimum values of the vertical coordinates. Proceed according to the following steps:

1.

2.

Activate the trace that needs to be scaled by [Trace Prev and [Trace Next]

Press [Scalg on the front panel to enter the Scale menu, press Log-Y Top and input the
upper limit value of the vertical coordinate that needs to be set.

Press Log-Y Bottom and enter the lower limit value of the vertical coordinate you need to
set.
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6.2.

4  Comparison and Calculation of Trace

The traces in the TH2851 all contain two different trace types: data and memory. Data traces are
always consistent with the measurement data of the current DUT, and memory traces acquire data
from a certain point in time. The following table lists the two trace types and functions:

Trace Types Function

Data Trace

sweep cycle)

Memory Trace

Data—Mem)

This feature increases the flexibility of the user’s measurements, for example, Data traces and

memory

traces can be displayed and compared with each other on the same screen simultaneously

or to display the results of data traces and memory traces calculated from each other.

6.2.4.1 Distinguishing between Data Trace and Memory Trace by Comparison and
Calculation

1. Activate the trace that needs to be operated by Trace Prev| and [Trace Nexd.

2. Press on the front panel to enter the Display menu.

3. Press Display to select Data (only the data trace is displayed in the current coordinate
system).

4. Start testing the DUT and then display the results.

5. At the moment, the user can stop (hold) the measurement trace by pressing the m
button on the front panel, which ensures that the data trace can be accurately reproduced
when the data is later stored into the memory trace.

6. Press Data —Memory and store measurement data into the memory trace.

7. The TH2851 provides a number of button options to control how the trace is displayed.
Press Display, the optional buttons and corresponding display functions are shown below:

Softkeys Function
Data Displays data traces on the screen only
Mem Displays the memory trace on the screen only

Data & Mem Displays the data trace and memory trace on the screen simultaneously for easy

comparison

OFF

None of the traces are displayed

8.

At this point, you can start the measurement of the DUT to observe the two traces, or if
you stopped the measurement before, you now need to restart it in the trigger menu.
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Note: When the Data—Mem button is pressed, the memory trace will acquire the data on the
current screen. The memory trace always acquires the measurement result, even if the current screen
shows the result after the calculation. The Data—Mem button only works on the currently active
trace. If you need to operate on other traces, you need to activate the trace first.

6.2.4.2  Setting Offset Operation

The user can set the mathematical offset with respect to the measured data, and the result of the
operation is displayed through the data trace. The operation is performed according to the following
steps:

1. Press > Data—Mem to store the measurement data.
2. Press Data Math Offset and input the desired offset value (O in the default state).

3. Press Data Math and select the operation corresponding to one of the following buttons:

Buttons Function

OFF Turns off math operations

Data + Mem Adds the measured data to the memory data and stores in data trace

Data - Mem Subtracts the measured data from the memory data and stores in data trace
Data * Mem Multiplys the measured data with the memory data and stores in data trace
Data / Mem Divides the measured data by the memory data and stores result in data trace

4. Press Display and select the format of the trace display on the screen.

5. Start the measurement.

6.2.5 Monitoring Source Signal Level

6.2.5.1 Monitoring of AC Measurement Signal Level

In most cases, the actual AC voltage applied to the DUT will deviate from the setting value because
the loss occurs between each measurement terminal and the DUT. The TH2851 provides a function
that allows the user to monitor the actual source signal of AC voltage and current applied to the
DUT, called "signal level monitor".

Set up level signal monitoring according to the following steps.
1. Press to display the Measurement menu.

2. Press OSC Monitor Trace and set it to On, when the number of traces in the channel is set
to 4, the measurement parameter of trace 3 is set to Vac, the measurement parameter of
trace 4 is set to lac, and traces 3 and 4 are the AC level monitoring traces.

3. Press OSC Monitor Trace and set it to Off, the number of traces in the channel is set to 2,
trace 3 and 4 are not displayed.
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6.2.5.2 Monitoring DC Bias Level

In most cases, the actual DC bias applied to the DUT will deviate from the set value due to losses
between each measurement terminal and the DUT, and the TH2851 provides a function that allows
the user to monitor the actual DC bias voltage and current applied to the DUT. This feature is called

the “DC bias level monitor.”

The user can monitor the voltage and current values of the DC bias, which are refreshed before each
sweep cycle and displayed in the upper right corner of the screen, labeled DCV and DCI.

Turn on the DC monitoring according to the following steps:
1. Press to display the Measurement menu.

2. Press DC Monitor Setup > DC Monitor to toggle the ON/OFF status for DC bias
monitoring.

6.2.6  Setting Form Display

6.2.6.1 Maximizing the display of specific channels/traces

When there are multiple channels, you can maximize the display of a specific channel on the screen;
when there are multiple traces in the channel, you can also maximize the display of a specific trace
in the channel form.

Switch the maximized display state of the channel according to the following steps:

1. Press|Channel Nex{ (or [Channel Prev)) to switch to the channel that needs to be set up.

2. Press|Channel Max to maximize the channel form.
3. Press|Channel Max again to restore the channel form to its original size.

Switch the maximum display state of the trace according to the following steps:

1. Press|Channel Nex{ (or [Channel Prev)) to switch to the channel where the trace to be set is
located.

2. Press|[Trace Next (or [Trace Prev)) to switch to the trace that needs to be set.

3. Press to maximize the trace within the channel window.

4. Press again to restore the trace to its original size.

6.2.6.2 Turning Off Graticule Label Display

You can expand the display of the coordinate system by turning off the label display of the vertical
coordinates. Follow the steps below.
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1. Press|Channel Next (or Channel Previ) to switch to the channel that needs to be set up.

2. Press on the front panel to enter the Display menu.

3. Press Graticule Label to toggle the ON/OFF status of the Graticule Label.

6.3 Analysis and Processing of Measurement Data

6.3.1 Analyzing Data by Marker

6.3.1.1 About Marker Function

The marker has the following uses:

1. Reading the value of the measurement result (as an absolute value or a relative value to the
reference point).

2. Finding a specific point on a trace (marker search).
3. Analyzing trace measurement results and calculating statistical data.
4. Using the value of the marker to modify the stimulus as well as the scale.

The TH2851 can display 10 markers on each trace, including the reference marker. Each marker has
a stimulus value (the value corresponding to the X-axis of the coordinate system) and a response
value (the value corresponding to the Y-axis of the coordinate system).

6.3.1.2 Reading Marker Value on the Trace

The user can read the marker value displayed on the trace, and the response value of the marker is
always in the same format as the Y-axis. When the sweep range is set to 0, the stimulus value of the
marker is displayed as the serial number of the current measurement point. When the
> Discrete is turned off, the marker can be moved between measurement points by
interpolation.

Open the marker on the trace according to the following steps:

1. Press|Channel Nex{ (or [Channel Prev)) and [Trace Nex{ (or [Trace Prev)) to activate the
channel and trace on which a marker is used.

2. Press to enter the Marker menu, press the marker button that needs to be opened to
open the marker. The Marker button can be used to open or activate the marker.

Move the marker according to the following steps:

1. Press the button corresponding to the marker that needs to be moved and enter the new
stimulus value. This enables you to move the position of the marker in the trace.

2. When the marker is active, the marker can be moved by sliding your finger across the
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screen.
Close the marker according to the following steps:

1. Press to enter the Marker menu.

2. Press Clear Markers, and then press the button corresponding to the marker that needs to
be closed.

6.3.1.3 Reading Relative Value with Respect to Reference Point

The user can transform the marker value into a relative value with respect to the reference point.
Set the reference marker according to the following steps:

1. Press to enter the Marker menu and press Ref Marker to open the reference
marker.

2. Move the reference marker to the position that needs to be set as a reference point.

3. Activate the desired marker and move it to the desired position, the reading of the marker
at this point is the value relative to the reference marker.

Note: Pressing Marker — Ref Marker can automatically open the reference marker and moves it to
the currently active marker position.

6.3.1.4 Reading Interpolation between Actual Measurement Points/Measurement Points

Depending on the setting of the measurement points in the marker function, the points that can be
positioned by the marker on the trace will differ, as shown in the following table:

Settings Description
Turn ON discrete The marker can only be positioned to the actual measurement point. A marker
function stimulus setting value is automatically positioned to the nearest measurement point if

it is between measurement points. The marker that sets between measurement points
with the discrete function OFF is automatically positioned to the nearest measurement
point when this function is turned on.

Turn OFF discrete The marker positioning can be not limited to the actual measurement point but can be
function positioned between the measurement points and obtain the response value at that
location by interpolation.

Set the discrete mode according to the following steps:

1. Press|Channel Nex{ (or [Channel Prev)) to switch to the channel that needs to be set up.

2. Press [Marker Function| to enter the Marker Function menu.

3. Press Discrete to toggle the mode switch.
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6.3.1.5 Setting up Marker Couple between traces

The marker can be set to move on all traces in the channel at the same time or on each trace
individually.

Settings Description

Marker Couple ON The marker of the same number on all traces is set up and moved at the same time in
the channel.

Marker Couple OFF The marker on each trace is set up as well as moved individually.

Change the marker couple switch according to the following steps:

1. Press|Channel Nex{ (or [Channel Prev)) to switch to the channel that needs to be set up.

2. Press [Marker Function| to enter the Marker Function menu.

3. Press Couple and toggle the mode switch.

6.3.2  Searching Specific Measurement Point on a Trace

6.3.2.1 Overview

The user can search for a specific measurement point that meets the user's criteria by using the
Marker Search function. Marker Search allows the user to search for measurement points with the
following criteria:

Maximum value
Minimum value

Peak: contains positive peak (extreme values), negative peak (minimal values), the nearest peak to
the left of the marker, and the nearest peak to the right of the marker.

Multiple Peak

Target: including the nearest target value to the marker, the nearest target value to the left of the
marker, and the nearest target value to the right of the marker.

Multiple Target

6.3.2.2  Setting Search Range

The Marker Search function allows the user to use part of the sweep range as search range (Partial
Search function).

Switch the Partial Search function ON and OFF according to the following steps:

1. Press|Channel Nex{ (or [Channel Prev)) to switch to the channel that needs to be set up.
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2.

3.

Press [Marker Search| to enter the Marker Search menu and press Search Range to enter the
Search Range menu.

Press Search Range State to toggle the ON/OFF status of the Search Range.

Set the search range according to the following steps:

1.

2.

6.3.2.3

Press (Channel Nex{ (or [Channel Prev)) to switch to the channel that needs to be set up.

Press Marker Search| to enter the Marker Search menu and press Search Range to enter the
Search Range menu.

Press Search Range to turn on the Search Range function.
Press Start to enter the lower limit value of the search range.

Press Stop to enter the upper limit value of the search range.

Auto-Complete Search (Marker Tracking)

The Marker Tracking feature automatically performs a search at the stop of each sweep cycle, even
if the associated marker search button is not pressed. This feature allows the user to easily observe
the measurement results, such as the maximum value of a trace.

Switch the marker tracking function on/off according to the following steps:

1.

Press [Channel Nex{ (or [Channel Prev)) and [Trace Nex{ (or [Trace Prev)) to activate the
channel and trace that need to be set up.

Press [Marker Search| to access the Marker Search menu.

Press Tracking to toggle the ON/OFF status of the tracking.

6.3.2.4  Searching for Maximum and Minimum Values

The user can search for the maximum and minimum value points on the measurement trace and
move the marker to that point.

Search for the maximum or minimum value point according to the following steps:

1.

Press [Channel Nex{ (or (Channel Prev)) and [Trace Nex{ (or [Trace Prev)) to activate the
channel and trace that require the use of the marker.

Activate the marker that needs to be used for searching for.
Press [Marker Search| to access the Marker Search menu.

Press Max or Min to complete the search.
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6.3.2.5

Searching for Peak

The Search Peak function allows the user to search for the peaks on a trace.

Peaks are measurement points on the trace where the measured value is greater or less than two

adjacent

points on the left and right. Depending on the quantitative relationship between the

measured value and the adjacent measurement points, the peaks can be classified into the following
two categories:

Positive That is, the maximal value, the measured value is greater than the adjacent measurement
points on the left and right
Negative That is, the minimal value, the measured value is less than the adjacent measurement

points on the left and right

The peak excursion is defined as the minimum difference (absolute value) between the measured
value at the peak point and the measured value at the adjacent measurement point.

There are three ways to find the peaks as follows:

Search peaks Move the marker to the closest point that matches the search criteria
Search left Move the marker to the closest point on the left that matches the search criteria
Search right Move the marker to the closest point on the right that matches the search criteria

Set up according to the following steps:

1.

6.3.2.6

Press [Channel Nexd (or [Channel Prev)) and [Trace Nex{ (or [Trace Prev)) to activate the
channel and trace that require the use of the marker.

Activate the marker that needs to be used for searching for.

Press [Marker Search| to enter the Marker Search menu and press Peak to enter the Peak
menu.

Press Peak Excursion to enter the desired peak excursion, a value that defines the
minimum value of the difference between the peak point and the measured value of the
adjacent measurement point.

Press Peak Polarity and select the type of peak to search for (Both, Positive, Negative).

Press the corresponding search button (Search Peak, Search Left, Search Right) to perform
a peak search.

Searching for Multiple Peaks

Searching for multiple peaks allows the user to search for multiple peaks on a trace. The peak points
and peak excursion are set in the same way as Search Peaks. When the TH2851 finds a peak point
that meets the criteria, it automatically moves the marker to that point. Depending on the number of
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peak points, markers 1-9 are sequentially arranged from the starting frequency order. Note that the
reference point marker is not affected.

Search for the multiple peaks according to the following steps:

1. Press [Channel Next (or [Channel Prev)) and [Trace Next |(or [Trace Prev)) to activate the

channel and trace that require the use of the marker.

2. Press [Marker Search| to enter the Marker Search menu and press Multiple Peaks to enter
the Multiple Peaks menu.

3. Press Peak Excursion to enter the desired peak excursion, a value that defines the
minimum value of the difference between the peak point and the measured value of the
adjacent measurement point.

4. Press Peak Polarity and select the type of peak to search for (Both, Positive, Negative).

5. Press Search Multi Peak to complete the multiple peaks search.

6.3.2.7  Searching for Target Value

The Search Target Value is a function that searches for the measurement point on the trace where the
measurement value matches the target value and the trends of data change (Positive, Negative,
Both), while moving the marker to that point.

The target value point

is the measurement point on the trace where the measured value is equal to

the set target value. Depending on the trends of data change at the measurement point, it can be
classified into two types:

Target Transition Type The data of the measurement point is greater than the data of the adjacent
(Positive) measurement point on the left
Target Transition Type The data of the measurement point is smaller than the data of the adjacent
(Negative) measurement point on the left

TH2851 provides the following three ways to search for the target value:

Search Target The marker moves to the measurement point where the nearest measured value is
equal to the target value
Search Left The marker moves to the measurement point on the left where the closest

measurement value is equal to the target value

Search Right

The marker moves to the measurement point on the right where the closest
measurement value is equal to the target value

Find the target value according to the following steps.

1. Press [Channel Nexi (or [Channel Prev)) and [Trace Next |(or [Trace Prev)) to activate the

channel and trace that require the use of the marker.

2. Activate the marker that needs to be used for searching for.
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6.3.2.8

Press [Marker Search| to enter the Marker Search menu and press Target to enter the Target
menu.

Press Target Value and input the target value that needs to be set up.
Press Target Transition and select the target transition that needs to be set up.

Press the corresponding search button (Search Target, Search Left, Search Right) to
perform a target value search.

Searching for Multiple Target Values

Searching for Multiple Target Values allows the user to search for multiple target values on the trace.
The target value point and target value are set to match the search target value. When the TH2851
finds a target value point that meets the criteria, it automatically moves the marker to that point.
Depending on the number of target points, markers 1-9 are sequentially arranged from the starting
frequency order. Note that the reference point marker is not affected.

Perform a multiple target value search according to the following steps.

1.

Press [Channel Nex{ (or [Channel Prev)) and [Trace Next |(or [Trace Prev)) to activate the
channel and trace that require the use of the marker.

Press [Marker Search| to enter the Marker Search menu and press Multi Target to enter the
Multi Target menu.

Press Target and input the target value that needs to be set up.
Press Target Transition and select the target transition that needs to be set up.

Press Search Multi Target to complete the search for multiple target values.

6.3.3  Analyzing Equivalent Circuit and Simulate Frequency Characteristics

6.3.3.1

Equivalent Circuit Analysis based on Measurement Results

Perform the equivalent circuit analysis operation according to the following steps:

1. To perform trace sweep with frequency as the stimulus value.

2. Press > Equivalent Circuit > Select Circuit.

3. Select the equivalent circuit model according to the following table:
Equivalent Circuit Model ‘ Frequency Characteristics Example of DUT
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A Inductor with high loss

B Inductor, resistor
21
TrLAAL,
L1 Rl -
C High value resistor

D Capacitor
o T A e
L1 C1 Rl
E Resonator
'IT'—{ )V"'\‘AV““‘ a
L1 C1 R1
F - Inductor with equivalent series
L1 — -
A, : resistance
Fa [}
1 i
G Capacitor

Ra L1

WY
Rl F s

In the frequency characteristic plot in the above table, the measurement parameters are all |Z|-6z
(deg), the sweep type is logarithmic sweep, the vertical coordinate of |Z| is the logarithmic axis, and
the vertical coordinate of 6z (deg) is the linear axis
4. Press Calculate to perform equivalent circuit analysis calculation and the calculated
parameters R1, C1, L1, RO, CO are displayed in the corresponding input box.

6.3.3.2  Simulating Frequency Characteristics based on Equivalent Circuit Parameters

The frequency characteristics are simulated according to the following steps:
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1. To perform trace sweep with frequency as the stimulus value.

2. Press > Equivalent Circuit > Select Circuit.

3. Select the equivalent circuit model.

4. Press R1, C1, L1, RO, CO to select and input the equivalent circuit parameters that need to

be modified.

Equivalent Description

Circuit

parameters

R1 Resistance R1 in the equivalent circuit

C1 Capacitance C1 in the equivalent
circuit

L1 Inductance L1 in the equivalent circuit

Co Capacitance CO in the equivalent
circuit model E

RO Capacitance RO in the equivalent
circuit model F, G

5. Press Stimulate to toggle it to ON and complete the simulation of the frequency
characteristics.

6. Press Display to toggle it to ON, and the current equivalent circuit model and the values of
the equivalent circuit parameters are displayed on the bottom left corner.

7. Press Export to save the equivalent circuit parameters and model.

6.3.4  Crystal Oscillator Analysis

You can measure and analyze the performance of crystals such as piezoceramics, and obtain
important parameters such as resonant frequency, anti-resonant frequency, and quality factor of the
crystal after measurement and calculation.

6.3.4.1 Opening Crystal Oscillator Analysis

Set the crystal oscillator analysis switch state according to the following steps:
1. To perform trace sweep with frequency as the stimulus value.
2. Press > OSC Analysis.
3. Press State to toggle the ON/OFF status.

Crystal oscillator analysis is a frequency-based trace analysis and calculation, so this function can
only be turned on when the sweep type is frequency mode (both linear and logarithmic frequencies
are possible).
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When the crystal oscillator analysis function is turned on, the instrument performs a measurement at
a frequency of 1 kHz after each trace sweep cycle, and then analyzes and calculates each parameter
based on the measurement results, which are displayed in the menu on the right.

TH2851 Precision Impedance Analyzer
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5.000

1.000
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Print Screen
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Zmax
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Kt
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6.3.4.2  Setting Quality Factor Calculation Formula

According to the actual situation, choose the formula for the quality factor Qm:

1. To perform trace sweep with frequency as the stimulus value.

2. Press [Analysig > OSC Analysis > Q Equation.

3. Select the corresponding formula button and press it to set up

6.3.5 Trace Statistical Data

The user can obtain statistical data on the trace, including range, mean, standard deviation, and
peak-to-peak values. The statistics are defined as shown below, only for the trace between marker 1

and 2, markers 1 and 2 are turned on automatically.
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Statistical data Description
element
Range (span) Span between marker 1 and 2
Mean value %
(mean) “n

n is the number of measurement points between markers 1 and 2, and xi is the
measurement value at the i-th measurement point

Standard deviation
(s.dev)

T2, (-mean)?
n-1

n is the number of measurement points between markers 1 and 2, xi is the measurement
value at the i-th measurement point, and mean is the average value

Peak-to-peak (p-p)

The difference between the maximum and minimum values between marker 1 and
marker 2

Switch the display of the statistics according to the following steps:

1. Press [Channel Nexi (or [Channel Prev)) and Trace Nex{ (or [Trace Prev)) to activate the

channel and trace that require the use of the marker.

2. Press Marker Function| to enter the Marker Function menu and press Statistics to switch to

ON.

3. Markers 1 and 2 are automatically turned on, move to the appropriate position, and the
statistics are displayed on the upper left of the coordinate system.
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6.3.6  Trace Limit Line

The trace limit line feature allows the user to set a pass range for each trace and determine if the
measurement results pass or fail.

The user can add limit lines to certain intervals in the sweep range, which contain the upper and
lower limits of the passing value. The measured value of the measurement point contained in the
limit line must be between the upper and lower limits to be considered a pass point, and vice versa.
If there is a fail point in the trace, the trace is judged to be a failure (Fail).

6.3.6.1  Setting Limit Line

Setting the limit line first needs to set a standard trace as a reference value, the upper and lower
limits of the limit line is set up based on the setting of the reference trace, according to the following
steps:

1. To perform a measurement with a standard test piece to obtain a standard trace.

2. Press Channel Next (or [Channel Prev)) and [Trace Nexd (or [Trace PreV)) to activate the trace
on which the limit test is used.

3. Press > Limit Test to enter the Limit Test menu.
4. Press Data—Reference to set the active trace as the reference value.

After setting up the reference value, the button Edit Limit Line become available, press to enter the
list limit test interface, and set up the limit line

TH2851 Precision Impedance Analyzer Print Screen
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1. Press Add to add a new limit line.

2. Press the row where the limit line is located to enter the Limit Test menu.
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3.

Set the parameters in the limit line according to the following table:

Limit Line Set | Description

Parameters

Limit Type

follows:

ABS: the upper and lower limits are definite values.

Dev: the upper and lower limits are the differences from the set reference trace.
%: the upper and lower limits are percentages relative to the set reference trace.

reference trace.

Begin Stimulus | Starting value of the stimulus value on the limit line

End Stimulus Ending value of the stimulus value on the limit line

Upper Limit Upper limit of qualified measurements on the limit line, data type depends on the limit line
type
Lower Limit Lower limit of qualified measurements on the limit line, data type depends on the limit line
type
4. After setting up, you can export the set data to a file/import existing data from a file by

6.3.6.2

using the Export/Import button.
Proceeding Limit Line of Measurement Trace

Press > Limit Test to enter the Limit Test menu.
Press Limit Line to toggles it ON, and the limit line is displayed in the coordinate system.

Press Limit Line to toggle it ON and start to perform the limit line of the current
measurement trace.

The limit line results are displayed at the position of the trace state above the coordinate
system.
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6.3.7  Trace Trails Comparison
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The trace trails comparison is for continuous measurement of many different DUT, all traces are
displayed in the same coordinate system, and the trace trails under different measurement conditions
can be compared. At the same time, different frequency points can be set up and the measured
values of all traces at that frequency point can be calculated.
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Trace trails measurement steps:

1. Press Parameter 1 and Parameter 2 to set the parameters that need to be measured, noting
that modifying the measurement parameters can clear the measured traces and data.

2. Press Log X and set the horizontal coordinate to logarithmic or linear axis, noting that
modifying the axis can clear the measured trace and data.

3. Set the start and stop frequencies, noting that setting the frequency can clear the measured
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traces and data.

4. Press Measure Once can perform a sweep and press Cancel Once can cancel the previous
measurement trace.

5. After completing the measurement, replace the DUT and press Measure Once again for the
next measurement.

6. Repeat steps 5 and 6 until the measurement is complete, up to 10 measurements (20 traces in
total).

7. Press Get Screen to save the current measurement image.
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Press Data tab at the top to switch to the data table and set the frequency point at which the data
needs to be read, as follows:

1. Press Add Line to add a new row to the trails table.
2. Select the line and then, in the Frequency button, modify the frequency that needs to be read.
3. Repeat steps 1 and 2 to complete the frequency setting.

4. Press Calculate can calculate the measurement data for the corresponding frequency point
based on the previously measured trace and display it on the data table.

5. Press Export Data to export the measurement data from the data table to the hard disk.

6.3.8  Marker Limit

It is to set the reference value and upper and lower limits of marker limit for the marker in the trace
scanning to judge whether its measurement value is within the set qualified range.
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As shown is the interface of Marker Limit setting, which contains the limit parameters of maker 1-9
on the 4 traces of the current channel (the reference marker cannot be sorted).

Set the marker limit parameters according to the following steps:

1. Press Channel Next (or Channel Prev) button to activate the channel for marker limit;

2. Press Analysis > Marker Limit to enter the marker limit interface;

3. Click the marker that needs to set the limit parameters, and set the parameters according to
the following table:

Parameter Description

State The switch for this marker limit

Type The type of the upper and lower limits with the following type options:
Absolute value: the upper and lower limits are defined values;
Deviation value: the upper and lower limits are differences from a set reference value;
%: the upper and lower limits are percentages relative to a set reference value;
% deviation: the upper and lower limits are a percentage of the difference with respect to a
set reference value;

Reference Reference value for qualified marker limit

Upper Upper limit of qualified measurements on the limit line, data type depends on the limit line
type

Lower Lower limit of qualified measurements on the limit line, data type depends on the limit line

type

4. Return to the trace interface after the setting is completed, activate the marker that needs to be
sorted, measure and complete limit, and query the limit result through the command;

5. Limit setting interface can import and export limit results.
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Chapter 7  Save and Recall

7.1Point Measurement

711 Save

Operation steps below to save point measurement settings:

1. When in the point measurement interface, press on the front panel to enter
Save/Recall menu, then click Save State to enter Save State menu.

2. Select and click needed state to save settings.
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3. The specific key meanings are as follows:

Key Description

State 01~08 Save the setting status in the file corresponding to the serial number.

Save the setting status in the auto save file.

When Start From Setup of system setting is set to Auto, TH2851 will
automatically save the device status on a regular basis. The saved file name
is SaveData\PointAutorec.sta, and the automatically saved file will be
overwritten.When the auto saved file can be detected during startup, it will
be loaded.

Autorec

Save the setting status in the user saved file.
UserPres The user saved file can be used to start loading or initialization. It needs to
be changed in the system settings.

File Customize the save location and file name.
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NOTE: If the key name is marked with "*", it means that there is a saved file in the save field. Click
this button to prompt whether to overwrite the existing file, and click OK to save and overwrite it.

7.1.2 Recall

Operation steps below to load point measurement settings:

1.

2.

When in the point measurement interface, press [Save/Recalll on the front panel to enter
Save/Recall menu, then click Recall State to enter Recall State menu.
Select and click needed state to load settings.
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If a saved file exists in State01~08/Autorec/UserPres, the corresponding key will be available,
and click the key to load the saved file.

If you need to load a saved file with any name at any location in the hard disk, click Recall
State, select the needed file to load in the pop-up window, and press open to load it.

7.1.3  Screen Capture

Operation steps below to save screenshot:

1.

When in the needed interface, press on the front panel to enter Save/Recall menu,
then click Dump Screen Image to pop up window.

Locate the location to be saved in the navigation window, enter an appropriate file name, and
save the picture.

This function can also be achieved by click Dump Screen Image on System menu.
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7.2 List Measurement

Lock Open Short

Operation steps below to save list settings:
1. When in the point/list measurement interface, press [Save/Recall on the front panel to enter

Save/Recall menu, then click Export List Data to pop up save window.

Load Phase Bias Acce Meas
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2. Locate the location to be saved in the navigation window, enter an appropriate file name, and

save the file.
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3. The default file format for export is .csv.

4. The saved file format as shown below:

105

Load Phase Bias Acce Meas

Exit

2022-9-28 14:40:05



7.3Comparator

7.3.1 Save

Operation steps below to save sorting settings:
1.  When in Comparator Table interface, press All Tables on Comparator Table menu to enter
All Tables menu, then click Export All to pop up save window.
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