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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 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) Power-Supplying Voltage Range: 100 ~ 120 V AC or 198 ~ 242 V AC, depending on the power setup on the rear panel. 

2) Power-Supplying Frequency Range: 47 ~ 63 Hz 

3) Power-Supplying Power Range: < 80 VA 

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

5) 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 an environment where it may be exposed to vibration, dust, direct sunlight or 

corrosive air! 

2) The normal working temperature is 5 ÁC ~ 40 ÁC, with a humidity of Ò 75 % RH. Use the instrument under these conditions 

to guarantee its accuracy. 

3) There is a heat abstractor on the rear panel to avoid the inner temperature rising. Sufficient space should be provided for 

side and rear air vents to ensure air circulation and maintain 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 only store the instrument in an environment where the temperature is between -20 ÁC ~ 60 ÁC, with a humidity of 

< 85 % RH. If the instrument will not be used for an extended period of time, please store it properly packed in its original 

box or similar packaging. 

6) The instrument, especially the test cables, should be kept as far away as possible from any strong electromagnetic field, 

to avoid interference during measurement. 
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1.5 Use of Test Fixture 

Please only use the included or additionally purchased original cables and test fixture, as foreign ones may lead to incorrect 

measurements. The test fixture or cable should be kept clean, as well as the DUT pin, to ensure a good con-nection between 

the DUT and fixture. 

Connect the fixture or cables to the four test terminals Hcur, Hpot, Lcur, Lpot on the front panel. For a DUT with shielding, 

connect it to the ground connection ƍ. 

Note: If neither test fixture nor cables have been connected, the instrument will display an unstable measurement result. 

1.6 Warm-Up 

1) To guarantee an accurate measurement, the instrument should be given a warm-up time of no less than 30 minutes. 

2) Please do not switch the instrument on and off unnecessarily; this may affect measurement accuracy. 

1.7 Other Features 

¶ Power: Consumption power Ò 80 VA 

¶ Dimension (W Ĭ H Ĭ D): 400 mm Ĭ 132 mm Ĭ 385 mm 

¶ Weight: About 13 kg 

1.8 Safe Usage 

WARNING! 

 

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 the device! 

If you want to use this device to connect to the internet, it is recommended to install your own antivirus software! 
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2 Introduction 
In this chapter, the basic operation features of ST2851 will be described. 

2.1 Introduction to Front Panel 

 

Figure 2-1 Front Panel 

1) CHANNEL/TRACE 

Switch to curve sweep function and switch channels and curves 

¶ [Sweep] 

Switch the instrument interface to the sweep interface, and the button signal light is on. 

¶ [Channel Prev] 

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. 

¶ [Trace Prev] 

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 
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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. 

¶ [Trace Max] 

When 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 Type] 

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. 

¶ [Stop] 

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. 

¶ [Span] 

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 

¶ [Marker] 

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). 

¶ [Marker 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. 
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¶ [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 opera-

tion menu can set the measurement parameters of each trace, and switch the display of offset monitoring. 

¶ [Format] 

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. 

¶ [Scale] 

When the instrument function is trace sweep, open the coordinate axis setting menu in the menu bar, and the oper-

ation menu can set the vertical coordinate distribution and scaling (including reference position, coordinate division, 

etc.) of each trace. 

¶ [Display] 

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. 

¶ [Avg] 

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. 

¶ [Cal] 

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. 

¶ [Point/List] 

Switch between point measurement interface and list sweep interface on the screen. 

¶ [Cal] 

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) ENTRY 

Keys related to data entry 
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¶ [0] ~ [9] 

Numeric keys, used to input corresponding numbers. 

¶ [+] / [ï] 

Modify the sign of the input value. 

¶ [T/p], [G/n], [M/ɛ], [k/m], [x1] 

Unit keys. When the unit key is pressed, one of the two units in the key name is automatically selected according to 

the entered parameter. The x1 key does not enter any units. 

¶ [ESC] 

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. 

¶ [BS ă] 

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. 

¶ [Preset] 

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] 

Trigger a measurement. 

9) JUDGEMENT 

Display of sorting results, non-operation keys 

¶ PASS 

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

¶ FAIL 

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. 
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¶ 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. 

11) Switch Button 

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

12) Touch Screen 

ST2851 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. 

13) 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) 

¶ Voltage sampling high-end (Hpot) 

¶ Voltage sampling low end (Lpot) 

¶ Current excitation low side (Lcur) 

14) 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 Rear Panel 
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1) Serial Label 

Indicate the production date, manufacturer, instrument number and other information. 

2) Handler Interface 

Handler signal input and output. 

3) USB Device Interface 

USB communication interface to realize communication with other devices. 

4) Ground Terminal 

Connected to the chassis, used to protect or shield the ground connection. 

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 10 V/220 V. 

8) GPIB Interface 

GPIB 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 Areas 

2.3.1 Screen Interface Display 

ST2851 includes a variety of measurement interface displays and setting interface displays. The main function interfaces are 

shown in the following table: 

Display Type Function 

Measurement 

Interface 

Point Measurement 

Interface 

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

in the interface. 

List Measurement 

Interface 

All measurement points and their measurement results are displayed in a table on 

the interface. 

Sweep Measurement 

Interface 

The curve drawn by the measurement points and their measurement results is 

displayed in the coordinate axes of the interface. 

Set Interface 

User Calibration 

Interface 

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

the interface. 

Accessory Calibration 

Interface 
Step prompts for user fixture calibration are displayed in the interface. 



ST2851 Precision Impedance Analyzer Introduction 

v1.0 14 

Point Comparator 

Setting Interface 

In the interface, the setting value of point measurement and comparator is dis-

played. 

List Setting Interface 
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 table. 

List Quick Edit Interface Quick setup of measuring points for list sweep. 

List Comparator Setting 

Interface 
The setting value of list sweep comparator is displayed in the interface. 

Sweep Comparator 

Setting Interface 

The trace sweep comparator parameter settings are displayed in the table of the 

interface. 

Sweep Segment Setting 

Interface 
The settings of the trace sweep segment are displayed in the table of 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: 

 

1) 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. 

2) Measurement Conditions 

The measurement conditions of the current channel are displayed in the area, including measurement frequency, meas-

urement 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 variable. 

3) 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. 

4) Menu Name 

It displays the name of the current menu, displayed at the top of the menu. 
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5) 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. 

6) Time Display 

It displays the current system date and time. 

7) Device Status 

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

Display Definition 

Open (shown in blue) User open calibration is turned on. 

Short (shown in blue) User short calibration is turned on. 

Load (shown in blue) User load calibration is turned on. 

Phase (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. 

Acce (shown in blue) User accessory calibration is turned on. 

Meas (shown in blue) The current trigger mode is internal trigger (continuous measurement). 

Manual (shown in blue) The current trigger mode is manual trigger. 

External (shown in blue) The current trigger mode is external trigger. 

Bus (shown in blue) The current trigger mode is bus trigger. 

8) Measurement Parameters and Results 

It displays the current measurement parameters and measurement results. ST2851 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: 

 

1) 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. Chan-

nels can be switched by clicking the channel number button. 

2) Measured Point Serial Number 

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

3) 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. 

4) 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 [Sweep] 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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1) 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. 

2) Channel Number 

The serial number of the channel displayed in the current window. The active window can be switched by pressing [Chan-

nel Prev] and [Channel Next] buttons, and you can switch to the channel directly by clicking the channel window. 

3) DC Monitor 

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

4) 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. 

5) 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. 

6) 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 marker setting menu, and drag the screen with your finger in the coordinate system 

to directly drag the position of the activated marker. 

7) 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. 

8) 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. 

9) Measurement Parameters 

It displays the measurement parameters of the current trace. Measurement parameters can be changed in the measure-

ment setup menu. 

10) 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 differ-

ent sweep modes, as shown in the following table: 
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Sweep Mode Display Type 

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

Sweep Signal Source Level Non-sweep frequency and bias voltage (bias voltage on) 

Sweep Bias Voltage Non-sweep frequency and signal source voltage 

11) 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". 

12) Span 

It displays the sweep range of the current channel. 

13) Trace Number 

It indicates the trace name and trace number (eg Tr1) 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. 

14) Trace State 

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

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 is ON. 

D & M Trace display is ON, the stored trace display is 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 distin-

guished according to the math operation of 

the trace. When the stored trace display is 

ON, it is the state inside (). 

D + M (D + M & M) Math Operations: Calculate Data + Stored Data 

D ï M (D ï M & M) Math Operations: Calculate Data ï Stored Data 

D Ĭ M (D Ĭ M & M) Math Operations: Calculate Data Ĭ Stored Data 

D / M (D / M & M) Math Operations: Calculate Data / Stored Data 
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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: 

 

1) Calibration Point List 

It displays the status of all user calibration points and the calibration data that has been performed. ST2851 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. 

2) Calibration Point Setup 

The selected calibration point can be set. Settings include switching, measurement frequency, and 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. 

3) Point Calibration 

Point calibration can be performed on the currently selected calibration point, including open clear, short clear, 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: 
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1) 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). 

2) 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: 

 

1) 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. 

2) 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 BIN4 ~ BIN10 are bad BINs. 

3) 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. 

4) 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. 

5) 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) Desktop Tab 

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

2) 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. 

3) 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. 

 

1) Quick Settings Area 

Quickly set measurement point parameters. 

2) 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. 
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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 below: 

 

1) Comparator 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. 

2) 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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1) 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. 

2) 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. 

3) 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. 

2.4 Measurement Examples 

This section will guide you through the basic operation of the ST2851 with a single measurement example. If you are new to 

the ST2851, this section will help you to quickly become familiar with ST2851. 

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. 

¶ ST2851 

¶ ST26005C Fixture 

¶ 100 ɋ Resistor 

¶ Standard Open and Short Test Pieces 

¶ Crystal Resonators 

2.4.2 Measurement Preparation 

Complete the preparation of the ST2851 for measurement by following the steps below. This ensures that the ST2851 is 

properly installed and set up. 

2.4.2.1 Connection Fixture ST26005C 

Connect the fixture ST26005C to the ST2851: 

1) Align the 4 test ends of the ST26005C with the test ends on the ST2851, 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 ST26005C fixture clockwise to ensure the stability of the fixture 

during measurement; 

3) When removing the clamp, perform the above steps in reverse order. 
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2.4.2.2 Turn On the Power 

ST2851 can be activated by pressing the switch button. After startup, the program of ST2851 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 ST2851. 

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 func-

tion 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 can be changed in the system settings.  

Press [Preset] on the front panel and click OK on the screen to restore the device to factory settings. 

2.4.3 User Measurement Calibration 

Perform user calibration before measurement. On the point measurement page, click [Cal] in the upper right corner of the front 

panel to enter the user calibration page. 

 

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 ST26005C 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] to return 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 ST26005C fixture, and click [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] to return 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 ST26005C 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 calibra-

tion 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 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 ST2851, connect the 100 ɋ resistor to the accessory, and press 

[LCR] on the front panel to enter the point measurement page. 

 

2.4.4.1 Set Measurement Conditions (Frequency/Avg Count/Signal Source Voltage, etc.) 

According to user needs, set different measurement conditions, follow the steps below: 

1) Press [Meas] 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 1 > M / ɛ on the front panel to set the measurement 

frequency to 1 MHz. 

3) Select [Avg Count] in the measurement setting menu, and press 5 on the front panel to set the measurement average 

count to 5. 
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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] on the front panel to return to the point measurement menu. 

2.4.4.2 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] on 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 ST2851. On the point measurement page, press [Point / List] 

on the front panel to enter the list measurement interface. 

2.4.5.1 List Measurement Point Setting 

 

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. 

2.4.5.2 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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2.4.5.3 Set the Measurement Speed 

Set the measurement speed of the liat measurement according to the user's requirements for measurement speed and accu-

racy. Follow these steps: 

1) Click [Meas Time] on the List Root on the screen to enter the measurement speed menu; 

2) Select and click the desired measurement speed. 

2.4.6 Sweep Measurement Example 

This part shows the trace sweep measurement function of ST2851. Connect the crystal resonator to the fixture, press [Sweep] 

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) Click [Measurement] of the Sweep Root on the screen to enter the measurement setting menu, then click [Tr1 & Tr2] to 

enter the parameter setting menu; 

2) Make sure that the selected item fo [Tr1 & Tr2] is |Z| ï ɗz (the default state is selected), so that trace 1 reflects the absolute 

value of the resistance value, and trace 2 reflects the phase. 

2.4.6.2 Set the Center and Span 

1) Press [Center] on the front panel to open the sweep range menu and automatically lock at Center. 

2) Enter the center frequency of 8 MHz: Press [8] Ą [M /ɛ] on the front panel in sequence. 

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

4) Enter the value range of 30 kHz: Press the [3] Ą [0] Ą [k / m] keys on the front panel in sequence. 

2.4.6.3 Set Sweep Speed 

1) Press [Avg] on the front panel to enter the measurement speed menu. 

2) Click [Meas Time], then select and tap [3] as measurement speed. 
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2.4.6.4 Set the 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 [Display] 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. 

 

2.4.6.6 Axis Auto Scaling 

Press [Scale] on the front panel to enter the coordinate axis setting menu, and press [Auto Scale All] or 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: 

 

1) Press [Analysis] 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. 
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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] on the front panel to enter the marker search menu. 

6) Keep Tr1 as the active curve, press [Min], the program will automatically open Tr1 and locate the minimum value of |Z|. 

7) Click the toggle [Tracking] 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, Tr1 will be auto-

matically positioned to the minimum value of the |Z| trace. 
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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. 

 

Press [Cal] 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. 

ST2851 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 inter-

face. ST2851 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 recom-

mended 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. 

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 ST2851 (the user accessory calibration is not turned on). 

Only the open circuit data of the calibration point is used. 
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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 [ESC] 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. 

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 ST2851 (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. 
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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 [ESC] 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: 

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 

3.2.4.1 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 [OFF] button 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: 

 

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 imped-

ance 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 [ESC] 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. 

3.2.5 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 recom-

mended 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. 

3.2.5.1 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. 

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 [ESC] 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 "0 m", 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). 
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The [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 cor-

rectly. 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. 

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 ST2851 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. 
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3.3.4 Open-Circuit Calibration 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 [Open Cal] to complete the open calibration 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. 

3.3.5 Short-Circuit Calibration 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 [Short Cal] to complete the short calibration 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 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 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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4 Point Measurement 
This section describes operations to set the measurement conditions in the point measurement mode, such as frequency, 

average count, etc. Press the [Preset] 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 ST2851 displays eight channels, and every channel can set different measurement condi-

tions 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. 

 

4.2 Measurement Frequency 

Operation steps below for setting the measurement frequency: 

1) Two ways to set the frequencyé 

a) Click [Frequency] on the screen, or 

b) Click [Meas Setup] on the Point Root Menu and then click [Frequency]. 

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

frequency will be changed to 1 kHz. 

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

 

Channel 

Buttons 

Current 

Channel 
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4.3 Measurement Time 

Operation steps below for setting the measurement time: 

1) Two ways to set measurement timeé 

a) Click [Meas Time] on the screen to enter the measurement time menu, or 

b) Click [Meas Setup] on the Point Root Menu and then click [Meas Time] to enter the measurement time menu. 

2) Select needed number level on Meas Time menu. 

3) Generally, the slower the measurement rate, the more accurate the measurement. 

 

4.4 Avg Count 

Operation steps below for setting the measurement average: 

1) Two ways to set the measurement average counté 

a) Click [Avg Count] on the screen, or 

b) Click [Meas Setup] on the 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. 
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4.5 OSC Level 

Operation steps below for setting the measurement level: 

1) Two ways to set the OSC levelé 

a) Click [OSC Level] on the screen, or  

b) Click [Meas Setup] on the Point Root menu and then click [OSC Level] to enter the OSC level menu. 

2) The source mode (OSC Unit) can be voltage or current, switched using the 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 ways to modify the level value on the front panelé 

a) Press the digital buttons, or 

b) Press the directional buttons and turn the knob. 

Note: When source internal resistance is 100 ɋ, voltage level range is 5 mV ~ 2 V, and current level range is 50 ɛA ~ 20 mA. 

It is worth noting that voltage level can be greater than 1 V, and current level can be greater than 10 mA, only when frequency 

is < 1 MHz. But when frequency is > 1 MHz, the source level will be automatically adjusted to the maximum allowable value. 

 

4.6 ALC 

Operation steps below to set ALC: 

1) Click [ALC] on the OSC menu to enter the ALC menu. 

2) Click [ALC Control] to switch ALC state. 

3) Click [Max Iteration] to input the needed iteration value whose range is 2 ~ 10. 

4) Click [Target %] to input the needed accuracy whose range is 0.05 ~ 10. 
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4.7 DC Bias 

Operation steps below for setting the DC bias: 

1) Two ways to set DC Biasé  

a) Click [DC Bias] on the screen to enter the DC Bias menu, or 

b) Click [Meas Setup] on the Point Root menu and then click [DC Bias] to enter the DC Bias menu. 

 

Operation steps below to set the corresponding parameters: 

1) Click [DC Bias State] on DC Bias menu or press [DC Bias] button on the front panel to switch state. 

2) Click [Meas Range] on DC Bias menu to select the needed range. 

3) 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. 

4) Click [Constant Mode] on DC Bias menu to switch constant voltage state. 

5) Click [Max/Min Limit Voltage] on DC Bias menu to set max/min voltage value. Two operations to modify the level value or 

max/min voltage value of constant voltage on the front panelé 

a) Press the digital buttons, or 

b) Press the directional buttons and turn the knob. 
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Note: The measurement range and bias voltage/current will apply to the measurement only when the bias state is ON. If the 

bias state is OFF, the measurement range is the default 1 mA, and the bias voltage/current is 0. 

4.8 AC Range 

Operation steps below for setting the AC range: 

1) Two ways to set AC Rangeé 

a) Click [AC Range] on the screen to enter the AC Range menu, or 

b) Click [Meas Setup] on the Point Root menu and then click [AC Range] to enter the AC Range menu. 

2) On the AC Range 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. 

 

4.9 Trigger 

4.9.1 Trigger Mode 

Operation steps below for setting the trigger mode: 

1) Two ways to select Trigger Modeé 

a) Press the [Trigger Mode] button on the front panel to enter Trigger Mode menu, or  

b) Click [Meas Setup] on the Point Root menu and then click [Trigger Mode] to enter the Trigger Mode menu. 
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There are four trigger modes to select from: 

Trigger Source Function 

Internal 
Use a consecutive signal generated by the firmware as a trigger source. Triggers are sent immediately 

following the completion of each measurement. 

External Use the external trigger input terminal (Handler) as a trigger source. 

Manual Press Trigger to trigger a measurement. 

Bus A trigger is generated through GPIB/LAN/USB. 

4.9.2 Trigger Delay 

Operation steps below for setting the trigger delay: 

1) Click [Meas Setup] on the Point Root menu and then click [Trigger Delay]. 

2) Two ways to modify the delay time value on the front panelé 

a) Press the digital buttons, or 

b) Press the directional buttons and turn the knob. 

4.10 Result 

4.10.1 Parameter 

In a point measurement, the screen can display up to 4 parameters at same time. Operation steps below for setting the meas-

urement parameters: 

1) Two ways to select measurement parametersé 

a) Click [Parameter 1 ~ 4] to enter the Display menu, or 

b) Click [Display] on the Point Root menu and then click [Parameter 1 ~ 4] to enter the corresponding parameter menu. 

 

There are twenty-four parameters to select from: 

Name Description Name Description 

|Z| Absolute impedance R Equivalent series resistance 

|Y| Absolute admittance G Equivalent parallel conductance 
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ɗz (rad) Impedance phase (rad) X Equivalent series reactance 

ɗy (rad) Admittance phase (rad) B Equivalent parallel susceptance 

ɗz (deg) Impedance phase (deg) Q Q value (Quality factor) 

ɗy (deg) Admittance phase (deg) D Dissipation factor 

Rs Equivalent series resistance Ůr' Relative permittivity real part (need permittivity module) 

Rp Equivalent parallel resistance Ůr'' 
Relative permittivity imaginary part (need permittivity 

module) 

Ls Equivalent series inductance |Ůr| Relative permittivity (need permittivity module) 

Lp Equivalent parallel inductance ɛ' Relative troidalcore real part (need troidalcore module) 

Cs Equivalent series capacitance ɛ'' 
Relative troidalcore imaginary part (need troidalcore 

module) 

Cp Equivalent parallel capacitance tan ŭ Phase (need troidalcore module) 

 

4.10.2 Math Mode 

There are three modes to display measurement results to select from: 

Mode Description 

OFF Measurement Value 

Deviation Measurement Value ï Reference Value 

% Deviation (Measurement Value ï Reference Value) Ĭ 100 % / Reference Value 

Operation steps below for setting the math mode: 

1) Two ways to select the math mode of different parameteré 

a) Click the corresponding [Math] to enter the parameter menu, or 

b) Click [Display] on the Point Root menu and then click [Parameter 1 ~ 4] to enter the corresponding parameter menu. 

2) On the parameter menu, click [Math Mode] to enter the Math menu and select the needed math mode. 



ST2851 Precision Impedance Analyzer Point Measurement 

v1.0 43 

 

4.10.3 Reference 

Operation steps below for setting the reference: 

1) Two ways to select the reference of different parametersé 

a) Click the corresponding [Ref] to enter the parameter menu, or 

b) Click [Display] on the Point Root menu and then click [Parameter 1 ~ 4] to enter the corresponding parameter menu. 

2) On the parameter menu, click [Reference] to modify the reference value or click [Data Ą Reference]; this will define the 

current measurement result as the reference value. 

3) Two ways to modify reference value on the front panelé 

a) Press the digital buttons, or 

b) Press the directional buttons and turn the knob. 
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4.11 Comparator 

 

This module is used to sort the measurement results. 

Click [Comparator] on the Point Root Menu to enter the Comparator menu, then click [Edit Comptr Table] to enter the Compa-

rator Table interface. 

 

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. 

2) Each BIN or Condition has own switch. 

3) All BINs are sorted from BIN1 to BIN9 to perform sorting calculation. 

4) There are two modes of BIN, one is Good Bin that means qualified judgment, and another is Bad Bin that means unqual-

ified judgment. 

5) If the measurement result doesn't belong to any BIN, it will be sorted to NG. 
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4.11.1 Condition 1 ~ 4 

4.11.1.1 Parameters 

Parameters of Condition 1 ~ 4 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. 

 

4.11.1.2 Math Mode and Reference 

The Math Modes of Condition 1 ~ 4 are used to select the format of the upper and lower limit values. Upper and lower limit 

values are set based on the References of Condition 1 ~ 4. 

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 ways to modify reference value on the front panelé 

a) Press the digital buttons, or 

b) Press the directional buttons and turn the knob. 

Math Mode Description 

OFF 
Upper and lower limit value of each BIN are absolute values. When this mode is selected, the reference value 

can not be set. 

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

Deviation 
Upper and lower limit value of each BIN are the percentage of the ratio that is the upper/lower limits to the 

reference. 

%Dev 
Upper and lower limit value 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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4.11.2 BIN 

4.11.2.1 Upper and Lower Limits 

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 ways to modify the limit value on the front panelé 

a) Press the digital buttons, or 

b) Press the directional buttons and turn the knob. 

 

4.11.2.2 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 

All 
This mode defines that the qualified range is independent of the upper and lower limits of BIN, that is, no 

matter what the measurement result is, it is considered as qualified 
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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) 

Out 
This mode defines that the qualified range is outside the upper and lower limits of BIN.(greater than or equal 

to the upper limit or less than or equal to the lower limit) 

4.11.2.3 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: 

1) Click [BIN 1 ~ 9] name cell to select the BIN whose settings you wish to copy. 

2) Click [Copy BIN] on Comparator Table menu on the right to copy. 

3) Click [BIN 1 ~ 9] name cell to select the BIN you wish to paste the settings into. 

4) Click [Paste BIN] on Comparator Table menu on the right to paste. 

5) Click [BIN 1 ~ 9] name cell to select the BIN whose settings you wish to. 

6) Click [Clear BIN] on Comparator Table menu on the right to clear. 

 

4.11.2.4 Good/Bad Bin 

In the upper left corner of the Comparator Table interface, click [Good BINs] to set the number of good and bad BINs as shown 

above. 

For example, if the Good BINs setting is "~BIN3", that means BIN1 to BIN3 are good BINs and BIN4 to BIN9 are bad BINs. 

4.11.2.5 Result 

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

1) On the Comparator menu, click [Comparator State] to turn the setting on to display sorting results on the point measure-

ment interface. If the setting is turned 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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Note: "Latest" in the result column displays the most recent 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 BIN name in blue. 

¶ If the sorting result belongs to the bad BIN, "Latest" displays the BIN name in red. 
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5 List Measurement 
This section describes the operations to set the measurement conditions in the list measurement mode, such as frequency, 

average count, etc. 

Press the [Preset] button on the front panel first to restore the instrument to factory settings, and then confirm the complete 

status recovery. 

5.1 Channel 

The list interface of ST2851 displays eight channels, and every channel can set different measurement conditions and param-

eters. During the measurement process, different parameters can be set in different channels to complete different measure-

ment requirements. Toggling channel can be operated by clicking channel buttons on the left side of the screen. 

 

5.2 Measurement Point 

1) Click [List Meas] on the Point Root Menu to enter the List Root interface. 

2) Click [Stim Table] on the List Root menu to enter the Stimulus Table interface. 

 

Channel 

Buttons 

Current 

Channel 
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5.2.1 Add Row 

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

500 mV, and the AC range is automatic. 

Operation steps below for adding measurement points: 

1) Two ways to add measurement pointsé 

a) Click [Add Row] to add a new row at the bottom, then click the same button several times to add several rows, or 

 

b) Click [Quick Edit] on the Stimulus menu to enter the 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 

1) Select any cell of a row and then click [Copy Row] on the Stimulus Table menu. 

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

3) Select any cell of a row and then click [Delete Row] on the Stimulus Table menu to delete this row. 

 

5.2.3 Measurement Settings 

5.2.3.1 Frequency 

1) Click the [Frequency] cell whose value you wish to modify to enter the corresponding point menu. 

2) Two ways to modify the value on the front panelé 

a) Press the digital buttons, or 

b) Press the directional buttons and turn the knob. 
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5.2.3.2 Average 

1) Click the [Average] cell whose value you wish to modify to enter the corresponding point menu. 

2) Two ways to modify the value on the front panelé 

a) Press the digital buttons, or 

b) Press the directional buttons and turn the knob. 

 

5.2.3.3 OSC Level 

1) Click the [OSC Level] cell whose value you wish to modify to enter the corresponding point menu. 

2) Two ways to modify the value on the front panelé 

a) Press the digital buttons, or 

b) Press the directional buttons and turn the knob. 

 

The specific setting requirements are the same as those in section 4.5 of this manual. 
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5.2.3.4 AC Range 

1) Click the [AC Range] cell on the screen to enter AC Range menu. 

2) On the AC Range menu, if Range is set to "automatic", an automatic range judgment is made during the measurement, 

and the true range will display in the AC Range area. Else select the needed Range value. 

 

5.2.3.5 DC Bias 

1) Click the [DC Bias] cell whose value you wish to modify to enter the corresponding point menu. 

2) Two ways to modify the value on the front panelé 

a) Press the digital buttons, or 

b) Press the directional buttons and turn the knob. 
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5.2.3.6 List Measurement Time 

1) Click [List Meas Time] on the List Root menu to enter the measurement time menu. 

2) Select the required value on the measurement time menu. 

 

5.3 Trigger 

5.3.1 Trigger Mode 

1) Click [Trigger] on the List Root menu to enter the Trigger Mode menu. 

2) Select the required mode on the Trigger Mode menu. 
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5.3.2 List Type 

1) Click [List Type] on the List Root menu to enter the List Type menu. 

2) Select the required mode on the List Type menu. 

 

Trigger Mode 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 

1) Click the [Point Delay] cell whose value you wish to modify to enter the corresponding point menu. 

2) Two ways to modify the value on the front panelé 

a) Press the digital buttons, or 

b) Press the directional buttons and turn the knob. 
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5.4 Result 

5.4.1 Parameter 

1) Click [Display] on the List Root menu to enter the Display menu. 

2) Click [Parameter 1 ~ 4] to modify the parameters. 

3) See section 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. 

 

5.4.2 Comparator 

Click [Comparator] at the top of the Stimulus Table interface to enter the Comparator Table interface. 

 

1) The interface can set up to 15 BINs and 4 conditions for the measurement results. Only when the BIN meets all current 

conditions, it can be counted as PASS. 

2) Each BIN or condition has its own ON/OFF 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. 

4) If the measurement result does not belong to any BIN, it will be sorted to NG. The final result is PASS only if the sorting 

results of all enabled BINs are PASS; otherwise, the final result will be sorted to NG. 

5) The list sorting settings are similar to point measurement sorting, please refer to Fehler! Verweisquelle konnte nicht 

gefunden werden. and 4.10. 










































































































































































































































































































































































































