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Copyright 
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Statement 
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Technical Support 

If you have any question or ambiguity in the process of using products of Qingdao 

Hantek Electronic Co., Ltd., you can get the service and support through the following 

ways: 

A: Please contact the local dealer of Qingdao Hantek Electronic Co., Ltd.; 

B: Please contact the local office directly under Qingdao Hantek Electronic Co., Ltd;      

C: Please contact the headquarters of Qingdao Hantek Electronic Co., Ltd.            

Contact Method of our company: 

Qingdao Hantek Electronic Co., Ltd. 

http://www.hantek.com/en/index.html 

Address: 35# Building No.780 Baoyuan Road, High-tech District, Qingdao China 

Zip Code: 266114 

Telephone: 0532-88705792 

Fax: 0532-88705691 

Email: service@Hantek.com 

Technical Support: 

Telephone: 0532-88703687 

Email: support@Hantek.com 
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Summary of general safety matters                                                

General Safety Summary 

Read the following safety precautions carefully to avoid injury and prevent damage to 

this product or any product connected to this product. To avoid possible danger, be sure 

to use this product as specified. 

Avoid fire and personal injury. 

Only professionally authorized personnel should perform repairs. 

Use the correct power cord. 

Use only the power cord specified for this product in your country. 

Connect and disconnect properly. 

Before connecting the probe to the circuit under test, please connect the probe to the 

oscilloscope; before disconnecting the probe from the oscilloscope, disconnect the 

probe from the circuit under test. 

Ground the product. 

To avoid electric shock, the product is grounded through the grounding conductor of the 

power cord. The grounding conductor must be connected to ground. Before connecting 

the input or output of the product, be sure to ground the product properly. 

Connect the probe properly. 

If using a probe, the probe ground must be connected to the ground. Do not connect 

the probe ground lead to high voltage, otherwise, dangerous voltage may be generated 

on the oscilloscope and probe connector, control equipment or other surfaces, which 

may cause injury to the operator. 

View all terminal ratings. 

To avoid fire or the impact of excessive current, check all ratings and markings on the 

product. Please consult the product manual for details on ratings before connecting the 

product. 

Use proper overvoltage protection. 

Make sure that no over voltages (such as those caused by lightning) reach the product. 

Otherwise, the operator may be exposed to electric shock. 

Do not open the cover. 

Do not operate the product with the cover or panel open. 

Maintain proper ventilation. 
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Poor ventilation will increase the temperature of the instrument and cause damage to 

the instrument. Good ventilation should be maintained during use, and the vents and 

fans should be checked regularly. 

Use a suitable fuse. 

Only use fuses specified for this product. 

Avoid exposed circuits. 

Do not touch exposed connectors and components after power is turned on. 

Do not operate the product if you suspect it is malfunctioning. 

If the user suspects that this product has been damaged, have it inspected by qualified 

service personnel. 

Do not operate in a humid environment. 

To avoid the danger of short circuit or electric shock inside the instrument, do not oper-

ate the instrument in a humid environment. 

Do not operate in a flammable or explosive environment. 

To avoid damage to the instrument or personal injury, do not operate the instrument in a 

flammable or explosive environment. 

Keep the surface of the product clean and dry. 

To prevent dust or moisture in the air from affecting the performance of the instrument, 

keep the product surface clean and dry. 

Anti-static protection. 

Static electricity can cause damage to the instrument. Test in an anti-static area when-

ever possible. Before connecting the cable to the instrument, ground its inner and outer 

conductors briefly to discharge static electricity. 

Pay attention to handling safety. 

In order to avoid the instrument falling down during transportation, which may cause 

damage to the buttons, knobs, or interfaces on the instrument panel, please pay atten-

tion to transportation safety. 

Safety terms and symbols 

Product terminology. The following terms may appear on the product: 

DANGER  

It indicates that if you do this, you may cause immediate damage to the user. 

WARNING 
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It indicates that the user may not immediately harm the user if they do this. 

CAUTION 

It indicates that the user may cause damage to this product or other property if this 

operation is performed. 

Product symbol. The following symbols may appear on the product: 

              
Safety Warning   Protective  Test Ground  Shell Earth Terminal 

Measurement category 

Measurement category DPO6000 / MPO6000 series digital oscilloscopes can perform 

measurement under measurement category I. 

WARNING 

This oscilloscope is only allowed to be used in the specified measurement 

category. 

Measurement category definition 

Measurement category I 

Refers to measurements on circuits that are not directly connected to the mains. For 

example, make measurements on circuits that are not derived from a main power 

source, especially those that are protected (internal). In the latter case, the transient 

stress changes. Therefore, users should understand the instantaneous ability of the 

device. 

Measurement category II 

Refers to measurements made on circuits directly connected to low-voltage equipment. 

For example, make measurements on home appliances, portable tools, and similar de-

vices. 

Measurement category III 

Refers to measurements in construction equipment. For example, power distribution 

boards, circuit breakers, wiring (including cables, bus bars, junction boxes, switches, 

sockets) in fixed equipment, and equipment for industrial use and certain other equip-

ment (for example, fixed motors permanently connected to fixed equipment) Take 

measurements. 

Measurement category IV 



5thслллΣ athсллл {ŜǊƛŜǎ 5ƛƎƛǘŀƭ CƭǳƻǊŜǎŎŜƴǘ hǎŎƛƭƭƻǎŎƻǇŜ tǊƻŘǳŎǘ aŀƴǳŀƭ ±мΦо 

4 
 

Refers to measurement at the source of the low-voltage equipment. Examples are elec-

tricity meters, measurements on major overcurrent protection devices, and measure-

ments on pulse control units. 

Ventilation requirements 

The oscilloscope is forcedly cooled by a fan. Ensure that the intake and exhaust areas 

are free of obstructions and free-flowing air. To ensure adequate ventilation, when using 

the oscilloscope in a workbench or rack, ensure that there is a gap of at least 10 cm on 

its sides, above, and behind. 

WARNING 

Poor ventilation will increase the temperature of the instrument and cause 
damage to the instrument. Good ventilation should be maintained during use. Reg-
ularly check the vents and fans. 

Working environment 

Temperature 

During operation: 0ŏ to +50ŏ 

Non-operating: -40ŏ to +70ŏ 

Humidity 

0ŏ to +30ŏ: 95% relative humidity 

+30ŏ to +40ŏ: 75% relative humidity +40ŏ to +50ŏ: 45% relative humidity 

WARNING 

To avoid the danger of short circuit or electric shock inside the instrument, 
do not operate the instrument in a humid environment.  

Altitude  

When operating: below 3000 meters 

Non-operating: below 15000 meters 

Daily maintenance and cleaning 

Daily maintenance 

When storing or placing the oscilloscope, do not expose the LCD monitor to direct sun-

light for a long time. 
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Clean 

According to the requirements of operating conditions, check the oscilloscope and 

probe frequently. Please clean the outer surface of the instrument according to the fol-

lowing steps: 

Use a lint-free cloth to remove dust from the outside of the oscilloscope and probe. Be 

careful not to scratch the smooth display filter. 

Clean the oscilloscope with a soft cloth dampened with water. For more thorough 

cleaning, use 75% isopropyl alcohol in water. 

CAUTION 

To avoid damaging the surface of the oscilloscope or probe, do not use any 
corrosive or chemical cleaning agents.  

Equipment recycling 

Production of this equipment requires the extraction and use of natural resources. If 

this product is not disposed of properly, some of the substances contained in the device 

may be harmful to the environment or human health. To avoid release of harmful sub-

stances into the environment and reduce the use of natural resources, it is recom-

mended that this product be recycled by appropriate methods to ensure that most ma-

terials can be reused correctly. 

Introduction to DPO6000 / MPO6000 Series 

Digital Phosphor Oscilloscope 

DPO6000 / MPO6000 series oscilloscopes have extremely high memory depth, ultra-

wide dynamic range, good display effect, and high waveform capture rate and up to 16 

trigger functions, 5 serial decoding functions, which are communication, aerospace, na-

tional defense, embedded Instrumentation in many industries and fields such as em-

bedded systems, computers, research and education. 

Main feature: 

ɛThe real-time sampling rate of the analog channel is 1GSa/s, the standard configura-

tion is 64Mpts, and the maximum memory depth is 128Mpts (6000EDU series). 

ɛDigital channel real-time sampling rate 1GSa/s 

CAUTION 

To avoid damaging the oscilloscope or probe, do not place it in mist, liquid 

or solvent. 
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ɛ200MHz, 100MHz and 80MHz analog channel bandwidths are available 

ɛ4 analog channels, 16 (4*4) digital channels (MPO6000 series; DPO6000 series can 

be upgraded to use digital channels by purchasing LP104 digital probe) 

ɛTwo / three-channel signal source (MPO6000EDU is three channels) Built-in 13 kinds 

of waveforms, 4 groups of arbitrary waveforms, 200MSa/s sampling rate, 8Kpts wave-

form length 

ɛ60,000 wfms/s (point display) / 400,000 wfms/s (point display fast acquisition mode) 

waveform capture rate 

ɛSegmented acquisition function, supports up to 80,000 segments 

ɛ256-level grayscale display 

ɛUltra-low noise floor, ultra-wide vertical dynamic range from 500uV/div to 10V/div 

ɛ7-inch WVGA (800*480) TFT widescreen, vivid colors, low power consumption, and 

long life 

ɛ7-inch capacitive touch screen, support multi-touch 

ɛAdjustable waveform brightness and display brightness 

ɛUp to 16 trigger functions, including 5 protocol triggers 

ɛProvide 5 kinds of serial decoding options 

ɛ42 kinds of waveform parameter automatic measurement (statistic function optional) 

ɛ5-digit digital voltmeter and 6-digit hardware frequency meter function 

ɛBode plot function (optional signal source function) 

ɛEvent search function 

ɛDual window display function 

ɛBuilt-in FFT function 

ɛMultiple waveform mathematical operation function 

ɛStandard ports: USB Device, USB Host, LAN 

ɛWIFI (6000EDU series) 

ɛOptional interface: HDMI, UART, AUX 

ɛPass/fail, trigger output (standard for MPO6000EDU, optional for non-MPO6000EDU) 

ɛMeets LXI CORE 2011 DEVICE-type instrument standards, enabling rapid, economi-

cal, and efficient creation and reconstruction and reconfiguration of test systems 

ɛSupport remote command control 
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ɛEmbedded help for easy access to information 

ɛNew and exquisite industrial design, convenient operation 

Product model list 

The MPO6000 / DPO6000 series includes the following models. Unless otherwise 

specified, this manual uses the MPO6204EDU as an example to explain the functions 

and operation methods of the oscilloscope. 

 

Quick Start 

This chapter describes the precautions when using the oscilloscope for the first time, 

the front and rear panels of the oscilloscope, the user interface, and how to use the 

built-in help system. 

General inspection 

Checking the shipping packaging 

If you find that the packaging carton or foam protective pad is seriously damaged, 

please keep it until the whole machine and accessories pass the electrical and me-

chanical tests. 

Check the whole machine 

If you find that the appearance of the instrument is damaged, that the instrument is not 

working properly, or that it fails the performance test, please contact the dealer respon-

sible for this business. 

Check random accessories 

If you find that the accessory is missing or damaged, please contact the dealer respon-

sible for the business. Details of the attachments provided are described in "Appendix A: 
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Attachments" at the end of this note. 

Physical dimension 

318 mm

1
5

0
 m

m

 

Front view 

1
4

0
 m

m

 

Top view 

Ready to use the instrument 

Adjusting the bracket 

Properly adjust the stand so that it is upright, tilt the oscilloscope upward, and place the 

oscilloscope stably, so as to better operate and observe the display screen. 
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Adjust the support feet 

Connect the power cord as required 

The specifications of the AC power source that this oscilloscope can input are: 100-

120Vac, 50/60/400Hz; 100-240Vac, 50/60Hz; 50W max. 

Connect the oscilloscope to an AC power source using the power cord provided in the 

accessory (shown below). 

Power 
jack

 

Connect the power supply 

Startup check 

When the oscilloscope is powered on, press the power switch in the lower left corner of 

the front panel to start the oscilloscope. During startup, the oscilloscope performs a se-

ries of self-tests. During the self-test, the keyboard indicators light up according to a 

certain sequence of rules. After the self-test ends, the startup screen appears. 
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Probe inspection 

Safety 

When using the probe, to avoid electric shock, keep your fingers behind the safety ring 

on the probe body. Do not touch the metal part on the top of the probe when the probe 

is connected to a high voltage power supply. Before making any measurements, con-

nect the probe to the oscilloscope and ground the ground terminal. 

 

Probe attenuation setting 

Probes have different attenuation coefficients, which affect the vertical scale of the sig-

nal. The "Probe Check" function verifies that the probe attenuation options match the 

probe attenuation. 

Press the "Vertical Menu" button (such as the [CH1] menu button) to select a probe op-

tion that matches the probe attenuation coefficient. 

Make sure the "Attenuation" switch on the probe matches the "Probe" option in the os-

cilloscope, and set the switches to X1, X10. 

When the Attenuation switch is set to X1, the probe limits the oscilloscope's bandwidth 

to 6MHz. When the "Attenuation" switch is set to X10, the oscilloscope has full band-

width. 

 

Connect the probe 

DPO6000 series oscilloscopes are equipped with passive probes as standard, and 

MPO6000 series are equipped with passive and digital probes as standard. 

Connect the passive probe: 

1. Connect the BNC end of the probe to the analog channel input on the front panel of 

the oscilloscope. 
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2. Connect the probe ground alligator clip or ground spring to the circuit ground termi-

nal, and then connect the probe to the circuit under test. 

Connect the logic probe: 

1. Connect one end of the digital probe to the digital channel input interface on the front 

panel of the oscilloscope (the digital probe has no direction). 

2. Connect the other end of the digital probe to the signal under test. The MPO6000 se-

ries comes standard with four LP104 digital probes. 

Check the probe voltage 

Each time you connect a probe to an input channel, you should perform a probe check. 

Use the "Vertical Menu" button; for example, press the CH1 menu button to set the 

probe attenuation coefficient. 

Manual probe compensation 

When connecting the probe to any input channel for the first time, make this adjustment 

to match the probe to the input channel. Uncompensated or compensated probes can 

cause measurement errors or errors. To adjust the probe compensation, follow these 

steps: 

1. Set the probe option attenuation to 10X in the Channel Menu. Set the switch on the 

probe to 10X and connect the probe to channel 1 of the oscilloscope. If using the probe 

hook end, make sure that the hook end is firmly seated on the probe. Connect the 

probe tip to the probe element: ~ 2V @ 1K Hz connector, and connect the reference 

wire to the "probe element ground" connector, then press the "Auto Scale" button. 

2. Check the shape of the displayed waveform 

 

3. If necessary, use a non-metallic screwdriver to adjust the variable capacitance on the 

probe until the waveform shown on the screen is "compensated correctly" as shown 

above. Repeat this step if necessary. The adjustment method is shown in the figure be-

low. 

Compensated correctly 

Overcompensated 

Undercompensated 
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Front panel overview 

The following content briefly describes and introduces the front panel part of the 6000 

series oscilloscope, so that users can become familiar with the 6000 series digital oscil-

loscope in the shortest time. 

1 2 3 4 5 6 7 8 9

101113 1216 1415

 

SN Description SN Description 

1 LCD 9 Vertical control system 

2 Menu show/hide keys 10 Signal source 2 output channel 

3 Signal source button (signal source series) 11 CH1͘CH4 signal input channel 

4 Multifunction knob 12 Signal source 1 output channel 

5 Menu function buttons 13 
LA1͘ LA4 signal input channels 

(MPO6000 series) 

6 Level control system 14 
Probe compensation signal out-
put/ground 

7 Trigger control system 15 USB Host port 

8 Shortcuts (Run/Stop, Single, Auto Scale) 16 Power On Key 
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Rear panel overview 

1 2

34567
 

1. Handle 

Pull the handle vertically to carry the oscilloscope conveniently. When not needed, just 

press down on the handle. 

2. AC power jack 

AC power input. Please use the power cord provided to connect the oscilloscope to AC 

power, and press the power button on the front panel to turn it on. 

3. AUX port trigger output and pass / fail [optional] 

Trigger output: 

When the oscilloscope generates a trigger, a pulse can be output through this interface. 

This pulse is the signal of the oscilloscope's current capture rate. Connect this signal to 

the waveform display device and measure the frequency of the signal. The measure-

ment result is the same as the current capture rate. 

Pass / Fail: 

In the pass / fail test, when the oscilloscope detects a failure, it will output a pulse 

through this connector. When no failure is detected, it will continuously output a low 

level through this connector. 

4. Signal source 3 source output [MPO6000EDU Series] 

Signal source 3 output is only for the 3-channel signal source built into the oscilloscope. 

When the oscilloscope signal source 3 is turned on, the signal source port outputs sig-

nals according to the current settings. 

5. USB Device 

This interface allows you to connect the oscilloscope to a computer or a printer. When 
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connected to a computer, users can send SCPI commands or custom programming to 

control the oscilloscope through the host computer software. When the printer is con-

nected, the user prints the waveform displayed on the screen through the printer. 

6. LAN / UART 

LAN 

Connect the oscilloscope to the network through this interface to remotely control it. 

This oscilloscope complies with the LXI CORE 2011 DEVICE class instrument standard 

and can quickly build a test system. 

UART [optional] 

This interface connects the oscilloscope to a control system for remote control. 

7. HDMI interface [optional] 

You can connect the oscilloscope to a monitor with an HDMI display through this inter-

face to get a larger display. 

Front panel functions 

Introduction of the main keys 

Level control system 

 

Horizontal offset: 

Modify the horizontal displacement. When the knob is turned, the 

trigger point moves left and right relative to the center of the 

screen. During the modification, the waveforms of all channels 

move left and right, and the horizontal displacement information in 

the upper right corner of the screen changes in real time. 

Press this knob to quickly reset the horizontal displacement. 

Horizontal time base: 

Modify the horizontal time base. Turn clockwise to decrease the 

time base and turn counterclockwise to increase the time base. 

During the modification, the waveforms of all channels are ex-

panded or compressed, and the time base information at the top 

of the screen changes in real time. 

Press this knob to quickly switch between single and double win-

dow display modes. 

Vertical control system 
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Signal source 

 

WaveGen: 

Press this key to enter the setting interface of the signal source. Set 

the waveform and parameters of the output signal from the signal 

source. 

Note: This function is only applicable to digital oscilloscopes with signal source chan-

nels. 

Trigger control 

 

Analog input channel switch. Press any button to open the corre-

sponding channel menu, and press again to close the channel. 

 

Math: 

Press the "Math" button to open the Math setup menu, and press 

again to close the Math function. 

 

Vertical offset: 

Modify the vertical shift of the current channel waveform. Turn 

clockwise to increase displacement, turn counterclockwise to de-

crease displacement. During the modification, the waveform will 

move up and down, and the displacement information displayed 

at the top right of the screen will change in real time. 

Press this knob to quickly zero the vertical displacement. 

 

Vertical voltage: 

Modify the vertical scale of the current channel. Turn clockwise to 

decrease gears and turn counterclockwise to increase gears. 

During the modification, the waveform display amplitude will in-

crease or decrease, and the gear information at the bottom left of 

the screen will change in real time. 

Press this knob to quickly switch the vertical scale adjustment 

mode to "Coarse" or "Fine". 
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Trigger level: 

Modify the trigger level. Turn clockwise to increase the level, and turn 

counterclockwise to decrease the level. During the modification, the 

trigger level line moves up and down, and at the same time, the value 

in the trigger level message box at the top right of the screen changes 

in real time. 

Press this knob to quickly restore the trigger level to the zero point of 

the trigger data source. 

 

TrigMenu: 

Press this key to open the trigger operation menu. This oscilloscope 

provides a variety of trigger types, please refer to the detailed introduc-

tion in "Trigger System". 

 

ForceTrig: 

A short press of this key will force a trigger signal. 

Press and hold this key to open the history waveform. 

Automatic waveform display 

 

AutoScale: 

Press this key to enable the automatic waveform setting function. The 

oscilloscope will automatically adjust the vertical scale, horizontal time 

base, and trigger mode according to the input signal to achieve the 

best waveform display. 

Operational control 

 

Run/Stop: 

Press this key to "run" or "stop" waveform sampling. In the Run state, 

the green backlight of the key is on; in the Stop state, the red backlight 

of the key is on. 

Single trigger 

 

Single: 

Press this key to set the trigger mode of the oscilloscope to ñSingleò. In 

single trigger mode, press the ñForce Trigò key to immediately gener-

ate a trigger signal. 

Multifunction knob 
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V0̔  

The multi-function knob can perform various settings, such as adjust-

ing the waveform brightness, trigger time, selecting the trigger type, 

selecting the trigger source, the signal source waveform, frequency, 

offset, amplitude, etc .; the multi-function indicator does not light up 

when the menu is not operated. The operation is that the multi-function 

indicator is on. Turn the knob to adjust the settings listed above. Turn 

clockwise to increase and counterclockwise to decrease. Press the 

knob to select this option. 

Function menu 

 

Default: 

Press the key briefly to execute the corresponding default setting. 

Long press this key to enter the Default function preset, you can 

choose factory settings, default settings, user settings. 

Help: 

Press this key to open and close the built-in help system. 

Utility: 

Press this key to enter the system function setting menu. Set sys-

tem related functions or parameters, such as interface, sound, 

language, etc. In addition, some advanced features are support-

ed, such as pass / fail tests. 

Cursor: 

Press this key to enter the cursor measurement menu. The oscil-

loscope provides two cursor modes: manual and tracking. 

Measure: 

Press this key to enter the measurement setting menu. You can 

set the measurement data source, turn the digital multimeter on 

or off, all measurements, and statistics functions. Press ñAll 

Measurementsò to open the measurement of 42 waveform pa-

rameters, and the measurement results will appear at the bottom 

of the screen.  

Save/Recall: 

Press this key shortly to enter the file storage and recall interface. 

The types of files that can be stored include: setup, waveform, 

reference, CSV. Supports internal and external storage and disk 

management. 
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Long press this key to save the picture in .bmp format to external 

storage. 

Display: 

Press the key shortly to enter the display setting menu. Set the 

waveform display type, afterglow time, waveform brightness, 

screen grid and grid brightness. 

Press and hold this key to clear the afterglow, and then collect or 

count again. 

User interface 

This section will let users know the front operation panel of this series of digital oscillo-

scopes before using. 

1 2 3 4 5 6 7

8

1012131415161718192021 9112223
 

1. Hantek trademark 

Open the "Touch Screen" in "Utility", and touch the Hantek logo in the upper left corner 

of the screen-> scan the QR code to quickly enter the wizard interface. 

2. Running status: 

AUTO: The oscilloscope works in automatic mode and acquires waveforms without 

triggers. 

READY: All pre-trigger data has been acquired and the oscilloscope is ready to accept 

the trigger. 

TD: The oscilloscope has been triggered. 

ROLL: In scroll mode, the oscilloscope continuously acquires and displays waveform 
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data. 

STOP: The oscilloscope stops acquiring waveform data. 

ARM: pre-trigger state. 

3. The main time base of the current window 

Represents the length of time represented by each division on the horizontal axis of the 

screen. 

4. Current sampling rate, sampling points 

Displays the current sampling rate and memory depth of the analog channels. 

The sampling rate and memory depth change as the horizontal time base changes. 

5. Waveform memory 

Waveform in memory

Waveform on screen  

6. Horizontal trigger time 

Use the horizontal offset knob to adjust this parameter. Press the knob to quickly reset 

the horizontal displacement. 

7. Trigger Level 

Use the trigger level knob to adjust this parameter. Press the knob to quickly reset the 

trigger level. 

8. Operation menu displays different information of each function key 

9. Time display of oscilloscope 

10. WIFI status display 

11. LAN connection status indication 

If the icon is lit, the LAN is connected. 

12. USB external storage device status display 

If the icon is lit, the USB external storage device is connected. 

13. USB host computer connection status display 

If the icon is on, the USB host computer is connected. 
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14. Logic analyzer status display 

If the icon is lit, the LA channel is connected. 

15. Gen3 status display [MPO6000EDU series] 

If the icon is lit, the Gen3 channel is turned on. 

16. Gen2 status display [signal source series] 

If the icon is lit, the Gen2 channel is turned on. 

17. Gen1 status display [signal source series] 

If the icon is lit, the Gen1 channel is turned on. 

18. CH4 status display [4-channel series] 

If the icon is lit, the CH4 channel is turned on. 

19. CH3 status display [4-channel series] 

If the icon is lit, the CH3 channel is turned on. 

20. CH2 status display 

If the icon is lit, the CH2 channel is turned on. 

21. CH1 status display 

If the icon is lit, the CH1 channel is turned on. 

22. Channel zero-scale position display 

23. Channel trigger level position display 

Sampling system 

To understand the oscilloscope's waveform acquisition system, you need to understand 

the sampling principle and understand the relationship between sampling rate and 

memory depth. 

Sampling principle 

According to the Nyquist sampling principle, in order to restore the analog signal with-

out distortion, the sampling frequency should be greater than twice the highest fre-

quency in the analog signal spectrum (Fs> 2Fmax). The higher the sampling rate, the 

later the recovered waveform will be closer to the original signal, but the system re-

quirements will be higher, and the conversion circuit must have a faster conversion 

speed. 
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Waveform aliasing 

If the sampling cannot be satisfied (Fs> 2Fmax), the waveform frequency when recon-

structing the sampled data is smaller than the frequency of the actual signal. The most 

common aliasing is dithering on the fast edge. 

 

The following two measures can avoid aliasing: 

1. Increase the sampling frequency to more than twice the highest signal frequency; 

2. Introduce or increase the parameters of the low-pass filter; the low-pass filter is often 

called an anti-aliasing filter. Anti-aliasing filters can limit the bandwidth of the signal to 

meet the conditions of the sampling theorem. In theory, this is feasible, but it is impos-

sible in practice. Because filters cannot completely filter out signals above the Nyquist 

frequency, there is always some "small" energy outside the bandwidth required by the 

sampling theorem. However, anti-aliasing filters can make these energies small enough 

to be negligible. 

Waveform distortion 

Due to the low sampling rate, some waveform details are missing, which makes the 

waveform displayed by the oscilloscope to be different from the actual waveform. 

 

Waveform miss 

Because the sampling rate is too low, the waveform when reconstructing the sampled 

data does not reflect all the actual signals. 
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Sampling rate and memory depth 

Sampling rate 

The highest sampling rate of DPO6000 / MPO6000 is 1GSa/s. In the actual use of the 

oscilloscope, the sampling rate is determined by the current horizontal time base scale 

and storage depth. The sampling rate can be changed by adjusting the horizontal time 

base through the horizontal gear knob, or by switching the memory depth, the sampling 

rate value changes in real time and is displayed in the status bar at the top left of the 

screen. 

Memory depth 

Storage depth refers to the number of waveform points that the oscilloscope can store 

in one triggered acquisition, and it reflects the storage capacity of the acquisition 

memory. DPO6000 / MPO6000 series oscilloscopes have a maximum storage depth of 

128Mpts. 

The relationship between the oscilloscope's storage depth, sampling rate, and sampling 

time is as follows: 

Sampling time = memory depth / (sampling rate (Sa/s)) 

For example: if the sampling rate is 1GSa/s and the storage depth is 32K, the actual 

sampling time is: 

Sampling time = 3,2000 / 1,000,0000,000 s = 32¦10-6 s = 32us 

Waveform interpolation 

Under real-time sampling, the oscilloscope acquires discrete samples of the displayed 

waveform. In general, waveforms displayed by dots are difficult to observe. In order to 

increase the signal visibility, digital oscilloscopes generally use the interpolation display 

mode. The interpolation method is a processing method of "connecting various acquisi-

tion points" and using some points to estimate the entire shape of the waveform. For 

real-time sampling using interpolation, even if the oscilloscope only collects fewer sam-

pling points in a single pass, interpolation can be used to fill in the gaps between points 
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and reconstruct accurate waveforms. The interpolation method is divided into sine in-

terpolation, linear interpolation and step interpolation. 

Linear interpolation 

Connect straight lines directly at adjacent points. This method is limited to reconstruct-

ing straight-edge signals, such as square waves. The sine interpolation method uses 

curves to connect the sampling points, which is more versatile. 

 

Step interpolation 

Insert the value of the previous sampling point between adjacent samples. This interpo-

lation algorithm is the same as the normal actual sampling of the oscilloscope ADC. 

The sample-and-hold method is used to interpolate data to improve the signal sampling 

rate. 
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Sine interpolation 

Use mathematical processing to calculate the results in the actual sample interval. This 

method bends the signal waveform to produce a more realistic common shape than 

pure square waves and pulses. When the sampling rate is 3 to 5 times the system 

bandwidth, sine interpolation is recommended. The following figure shows the com-

pletely different display effect after using this interpolation method. 

 

Through the comparison of the acquired signal waveforms of the three interpolation 

methods above, it can be clearly seen that the three interpolation methods, the sine in-

terpolation method, are relatively smooth to fit the signal waveform, and also reflect the 
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signal waveform more realistically. For signal interpolation, we use sine interpolation by 

default. 

Operational control 

You can use the two buttons Run/Stop and Single on the front panel of the oscilloscope 

to start or stop the oscilloscope's sampling system. 

When the Run/Stop key is green, the oscilloscope is running, that is, and the oscillo-

scope is acquiring data. To stop collecting data, press the Run/Stop key to display red, 

indicating that data collection has stopped. To capture and display a single acquisition, 

whether the oscilloscope is running or stopped, press Single. When the input single-

shot signal meets the trigger conditions, the oscilloscope captures and stores and dis-

plays the waveform. At this time, even if there is another signal input to the oscilloscope, 

it will not be processed. If you want to capture again, you need to perform a single set-

up again. 

When the Single key is pressed, the trigger mode is temporarily set to "Normal" (to 

prevent the oscilloscope from triggering immediately and automatically), the button light 

is orange and the oscilloscope waits for the trigger condition to appear before display-

ing the waveform. When the oscilloscope triggers, the single acquisition result is dis-

played and the operation is stopped, and the Run/Stop key is displayed in red. Press 

the Single key again to acquire another waveform. 

Collection method 

Press the front panel Utility-> Acquisition-> Acquisition Mode, select the desired acqui-

sition mode (the default is "normal"), press the knob to select this mode, and the user 

can also press the [Acquisition Mode] key continuously to switch. 

Normal 

In this mode, the oscilloscope samples the signal at equal time intervals to reconstruct 

the waveform. For most waveforms, using this mode produces the best display results. 

 

Peak 

In this mode, the oscilloscope collects the maximum and minimum values of the signal 

during the sampling interval to obtain the signal envelope or narrow pulses that may be 

lost. Using this mode can avoid aliasing of the signal, but the display noise is relatively 

large. 

In this mode, the oscilloscope can display all pulses that are at least as wide as the 

sampling period. 
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Average 

In this mode, the oscilloscope averages the waveforms of multiple samples to reduce 

random noise on the input signal and improve vertical resolution. The higher the num-

ber of averages, the lower the noise and the higher the vertical resolution, but the 

slower the response of the displayed waveform to waveform changes. 

DPO6000 / MPO600 series oscilloscopes use a stable average of the first n acquisi-

tions, and then take the exponential average method. These two algorithms can always 

show the trend of changing waveforms. The stable average algorithm is as follows: 
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Among them, !ὺὩ is the averaged sampling value, Xi is the i-th sampling value, and n 

is the current average number of times. 

After selecting the "Average" mode, press the "Average Times" menu to set the desired 

average times, which can be set to 2, 4, 8, 16, 32, 64, 128, 256, 512, or 1024. The de-

fault is 2. 

Example waveform without averaging: 

 

Example of waveform after 1024 averages: 
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High resolution 

This mode uses an oversampling technique to average the neighboring points of the 

sampled waveform to reduce random noise on the input signal and produce a smoother 

waveform on the screen. It is usually used when the sampling rate of the digitizer is 

higher than the storage rate of the acquisition memory. 

The high-resolution mode is actually a low-pass filtering method, so the bandwidth of 

the measured signal is limited, that is, the measurement accuracy is improved by sacri-

ficing the bandwidth of the measured signal. With the calculation of the number of adja-

cent points used, increasing the effective number of digits will increase accordingly. The 

DPO6000 / MPO6000 series oscilloscopes can be enhanced to a maximum of 12 digits. 

In high-resolution mode, the oscilloscope is always running in the highest sampling rate 

mode, and the number of enhancement bits changes with the oscilloscope's time base. 

 

Note: The averaging method used by "Average" and "High Resolution" modes is differ-

ent. The former is "Multiple Sampling Average" and the latter is "Single Sampling Aver-

age". 

Sampling rate 

The sampling rate is the number of times (Sa/s) that the oscilloscope samples the sig-

nal in unit time. DPO6000 / MPO6000 series oscilloscope single channel maximum re-

al-time sampling rate of 1GSa/s, and will automatically switch according to the current 

acquisition mode, memory depth, time base settings, automatically calculate the ap-

propriate sampling rate, without the need for users to manually set. 

Function selection operation 

By switching the memory depth {press the front panel Utility-> Acquisition-> Memory 

Depth}. 
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By selecting the horizontal time base knob {turn the front panel horizontal time base 

knob}. 

By changing the acquisition method {press Utility-> Acquisition-> Acquisition Mode on 

the front panel} 

Note: The current waveform sampling rate is displayed in the status bar at the top of 

the screen. 

Horizontal control system 

Time base mode 

On the front panel, press the front-panel Utility-> Acquisition-> Display Mode menu. 

The F2 display mode control menu allows the user to select the desired time-base 

mode. 

DPO6000 / MPO6000 series oscilloscopes include three time base display modes: YT 

mode, XY mode, and rolling mode [YT mode is the default]. 

YT mode 

In this mode, the Y-axis represents the amount of normal voltage and the X-axis repre-

sents the amount of time. 

Note: In this mode, when the horizontal time base is set to 100ms or more, the instru-

ment enters the scan mode. 

In YT mode, when the horizontal time base is set to 100ms/div or slower, the oscillo-

scope enters the scan mode. In this mode, the oscilloscope first collects the data to the 

left of the trigger point, and then waits for the trigger condition. Then continue to com-

plete the waveform to the right of the trigger point and display the currently acquired 

waveform data. 

Note: It is recommended to set the ñchannel couplingò mode to ñDCò in the scan mode 

to observe the low signal frequency. 

YT single window display mode 
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YT dual window display mode 

 

XY mode 

In this mode, the oscilloscope converts the two input channels from voltage-time dis-

play to voltage-voltage display. The X-axis Y-axis combination can be CH1-CH2 or 

CH3-CH4. The Lissajous method can conveniently measure the phase difference be-

tween two signals at the same frequency. The figure below shows the measurement 

principle of phase difference. 



5thслллΣ athсллл {ŜǊƛŜǎ 5ƛƎƛǘŀƭ CƭǳƻǊŜǎŎŜƴǘ hǎŎƛƭƭƻǎŎƻǇŜ tǊƻŘǳŎǘ aŀƴǳŀƭ ±мΦо 

30 
 

A

The signal must be centered horizontally

B

CD

Ň ň 

ŉ Ŋ 

 

Phase difference measurement schematic 

According to ÓÉÎ—  or ÓÉÎ— , ɗ is the phase difference angle between the chan-

nels, and the definitions of A, B, C, and D are shown in the figure above. Therefore, the 

phase difference angle can be obtained, that is: 

ʃ ÁÒÃÓÉÎ Or ʃ ÁÒÃÓÉÎ 

If the major axis of the ellipse is in the quadrants I and III, then the obtained phase dif-

ference angle should be in the quadrant III, that is, within (0 to ˊ / 2) or (3ˊ / 2 to 2ˊ). If 

the major axis of the ellipse is in the quadrants II and IV, then the obtained phase dif-

ference angle should be in the quadrants II and III, that is, within (ˊ / 2 to ˊ) or (ˊ to 3ˊ 

/ 2). The X-Y function can be used to test the phase change of a signal through a circuit 

network. Connect the oscilloscope to the circuit and monitor the input and output sig-

nals of the circuit. 

Note: 

When XY mode is turned on, Scan Mode is automatically turned off. 

In XY mode, the oscilloscope automatically selects the channel combination "CH1-

CH2" or "CH3-CH4". 

In XY mode: "Scan mode", "Vector display", "Protocol decoding", "Acquisition mode", 

"Pass / Fail test", "Digital channel", "Persistence time" have no effect. 

XY single window display mode 
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Test example: measure the phase difference between the input signals of the two 

channels. 

1. Connect a sinusoidal signal to CH1, and then connect a sinusoidal signal of the 

same frequency, same amplitude and 90 Á phase difference to CH2. 

2. Press the AutoScale key and adjust the vertical displacement of the CH1 and CH2 

channels to 0 V. 

3. After selecting the display mode as XY mode, turn the horizontal time base knob and 

adjust the sampling rate appropriately to get better Lissajous graphics for better obser-

vation and measurement. 

4. Adjust the vertical voltage scale of CH1 and CH2 to make the signal easy to observe. 

At this point, you should get the circle shown in the figure below. 

 

5. Observe the measurement results in the figure above, and according to the phase 

difference measurement principle diagram, you can get A / B (C / D) = 1, that is, the 

phase difference angle between the two channel input signals is ɗ = Ñ arcsin1 = 90 Á. 

XY dual window display mode 

 



5thслллΣ athсллл {ŜǊƛŜǎ 5ƛƎƛǘŀƭ CƭǳƻǊŜǎŎŜƴǘ hǎŎƛƭƭƻǎŎƻǇŜ tǊƻŘǳŎǘ aŀƴǳŀƭ ±мΦо 

32 
 

Roll mode 

In this mode, the waveform scrolls from right to left to refresh the display. The adjust-

ment range of the horizontal gear is 100ms to 100s. 

 

Note: When scroll mode is turned on, "Horizontal Shift", "Dual Window Mode", "Protocol 

Decoding", "Pass / Fail Test", "Segment Acquisition", "Persistence Time", and "Trigger-

ing Oscilloscope" have no effect. 

Vertical control system 

Enable analog channel 

The DPO6000 / MPO6000 series provides 4 analog input channels CH1-CH4. The ver-

tical system setting method of the 4 analog channels is exactly the same. This chapter 

uses CH1 as an example to introduce the vertical system setting method. After con-

necting a signal to the channel connector of CH1, press the 1 button on the front panel. 

The CH1 indicator lights up to indicate that CH1 is turned on. Press the 1 button again. 

The CH1 indicator turns off to indicate that CH1 is turned off. 

 Channel open 

 Channel close 

Channel coupling 

Setting the coupling mode can filter out unwanted signals. For example: the measured 

signal is a square wave signal with a DC offset. 
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ü When the coupling method is DC: both the DC and AC components contained in 

the signal under test can pass. 

ü When the coupling mode is AC: The DC component contained in the measured 

signal is blocked. 

ü When the coupling method is ground: the DC and AC components contained in the 

signal under test are blocked. 

Press 1-> Coupling, and use to select the desired coupling method (default is DC). The 

current coupling mode will be displayed in the channel status label at the bottom of the 

screen. The user can also press the F1 [V0] key continuously to switch the coupling 

mode. 

Show icon description: 

 Channel coupling method is AC. 

 Channel coupling method is DC. 

 Channel coupling method is GND. 

Bandwidth limitation 

DPO6000 / MPO6000 series oscilloscopes support bandwidth limiting functions. Setting 

a bandwidth limit can reduce noise in the displayed waveform. For example: the meas-

ured signal is a pulse signal containing high frequency oscillation. When the bandwidth 

limit is turned off, high-frequency components contained in the signal under test can 

pass. When the bandwidth limit is set to 20 MHz, the high-frequency components con-

tained in the signal under test are attenuated. 

Press the 1 key and press the F2 key continuously to switch the bandwidth limit state. 

The default is off, and a gray B is displayed in the channel menu. When the bandwidth 

limit is turned on, the character B is displayed in the corresponding channel status label 

at the bottom of the screen. 

Note: Bandwidth limitation reduces or eliminates high-frequency components in the 

signal while reducing noise. 

Show icon description: 

 Channel is full bandwidth 

 Channel opens 20M bandwidth limit 
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Waveform inversion 

Press 1-> Invert to turn the waveform inversion on or off. When the waveform inversion 

is turned off, the waveform is displayed normally; when the waveform inversion is 

turned on, the waveform voltage value is inverted (as shown in the figure below). 

 

Inverted Off              Inverted On 

Probe ratio 

The DPO6000 / MPO6000 series allows the user to manually set the probe attenuation 

ratio. Press 1-> Probe; use to select the required probe ratio. For details, refer to the 

ñTechnical Specificationsò of the oscilloscope. 

Vertical scale 

The vertical scale, that is, the voltage value represented by each scale in the vertical 

direction of the display screen, is usually expressed as V/div. Press 1. Rotate the verti-

cal SCALE to adjust the vertical scale. You can see that the size of the displayed wave-

form changes. Turn clockwise to decrease the scale and turn counterclockwise to in-

crease the scale. When adjusting the vertical scale, the scale information in the chan-

nel status label at the bottom of the screen changes in real time. The adjustment range 

of the vertical scale is related to the currently set probe ratio. By default, the probe ratio 

is X1, and the vertical scale can be adjusted from 500uV/div to 10V/div. There are two 

ways to adjust the vertical scale: ñcoarseò and ñfineò. You can switch the adjustment 

mode by pressing the CH1 range. 

ü Coarse adjustment (counterclockwise as an example): Set the vertical scale by 1-2-

5 steps, that is, 500uV/div, 1mV/div, 2mV/div, 5mV/div, 10mV/div, 20mV/div, 

50mV/div, 100mV/div ... 10V/div. 

ü Fine adjustment: further adjust the vertical scale in a smaller range to improve the 

vertical resolution. If the amplitude of the input waveform is slightly larger than the 

full scale in the current scale, and the amplitude displayed by the waveform of the 

next gear is slightly lower, you can use fine adjustment to improve the waveform 

display amplitude to facilitate observation of signal details. 
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Note: "Coarse adjustment" and "Fine adjustment" can be selected not only through the 

amplitude scale menu, but also by pressing the vertical voltage scale quickly. 

Analog channel delay setting 

When using an oscilloscope for actual measurements, the propagation delay of the 

probe cable may introduce large errors (zero drift). DPO6000 / MPO6000 series oscil-

loscopes allow users to set a delay time to correct the zero offset of the corresponding 

channel. Zero offset is defined as the offset of the intersection of the waveform and the 

trigger level line relative to the trigger position, as shown in the figure below. 

Zero Offset

 

Delay correction. Turn the multi-function knob V0 to set the required delay correction 

time. This parameter can be set from -100ns to 100ns. Press the multi-function knob to 

restore the delay time to 0.00s. 

Trigger system 

Trigger can be understood as an event (or action); for example, the action of pressing 

the shutter when taking a picture is a trigger, which is an event that starts the camera to 

record an image. For an oscilloscope, the waveform (sampling data) will be recorded 

after the trigger condition is met and displayed on the screen. When a digital oscillo-

scope is working, whether or not the instrument triggers steadily, it always acquires 

waveforms continuously, but only stable triggers have a stable display. The trigger 

module ensures that each time-based scan or acquisition starts from a user-defined 

trigger condition, that is, each scan is synchronized with the acquisition, and the cap-

tured waveforms overlap to display a stable waveform. 

The trigger setting should be based on the characteristics of the input signal, so the us-

er should have some knowledge of the signal under test in order to quickly capture the 

required waveform. This oscilloscope provides a variety of trigger types, which is con-

venient for users to pay attention to the waveform details of interest. 

The trigger determines when the oscilloscope starts acquiring data and displaying the 

waveform. Once the trigger is set up properly, the oscilloscope can convert unstable 
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displays or blank screens into meaningful waveforms. Here are some basic concepts of 

triggers. 

Trigger source 

Press the data source in the Trig Menu-> in the trigger control area on the front panel 

to select the required trigger data source. Analog channels CH1-CH4, digital channels 

D1.0-D1.3, D2.0-D2.3, D3.0-D3.3, D4.0-D4.3 can all be used as trigger data sources. 

ü Analog channel input: 

The input signals of analog channels CH1-CH4 can all be used as trigger data sources. 

If the selected trigger source channel is not turned on, it is regarded as an invalid trig-

ger. 

ü Digital channel input: 

Only the digital channel connected to the oscilloscope can be used as the trigger data 

source. [Some trigger methods cannot be selected-such as slope, video, window, under 

Amp, etc.]. 

Acquisition process 

The following is a schematic diagram of the acquisition process. To facilitate under-

standing of trigger events, the acquisition memory can be divided into pre-trigger 

memory and post-trigger memory. 

Trigger Event

Waveform acquisition storage area  

After the oscilloscope starts running, the oscilloscope stores the acquired data in the 

trigger memory area. After the acquisition is completed, the oscilloscope will start to 

search for trigger conditions; during the search for the trigger, the data collected by the 

oscilloscope will continue to be stored in the pre-trigger storage area (new data will 

continue to overwrite the existing data). Post-trigger store. 

Trigger mode 

Automatic mode allows free running acquisitions without a valid trigger. This mode al-

lows untriggered sweep waveforms to occur at a time base setting of 100ms/div or 

slower. When the oscilloscope detects a valid trigger condition, it completes a triggered 

acquisition. When the oscilloscope detects that there is no valid trigger condition, a 
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non-trigger acquisition is completed. 

Normal mode will update the displayed waveform only if the oscilloscope has a valid 

trigger. The oscilloscope will display the original waveform before replacing it with a 

new waveform. Use Normal mode only when you want to see a valid trigger waveform. 

When using this mode, the oscilloscope displays waveforms only after the first trigger. 

Single Trigger Only when the oscilloscope has a valid trigger, it will stop after acquisi-

tion. To perform a single acquisition, press the Single button. 

Trigger holdoff 

Press the TrigMenu button to open the trigger menu and press the Hysteresis soft key. 

The trigger holdoff function can be used to generate stable and complex waveforms 

(such as AM columns) for display. "Holding off" refers to the time difference between 

the oscilloscope detecting one trigger and preparing to detect another trigger. During 

holdoff, the oscilloscope will not trigger. For a pulse train, you can adjust the holdoff 

time so that the oscilloscope triggers only on the first pulse in the train. 

Trigger level

Trigger holdoff Trigger holdoff

Trigger point The next trigger point

 

Trigger type 

DPO6000 / MPO6000 series oscilloscopes have up to 16 trigger functions, as follows: 

(1) Edge trigger 

(2) Pulse trigger 

(3) Video trigger 

(4) Slope trigger 

(5) Overtime trigger 

(6) Window trigger 

(7) Pattern trigger 

(8) Interval trigger 

(9) Under Amp trigger 
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(10) Delay trigger 

(11) Setup/Hold trigger 

(12) UART trigger [optional] 

(13) LIN triggering [optional] 

(14) CAN trigger [optional] 

(15) SPI triggering [optional] 

(16) IIC trigger [optional] 

Edge trigger 

Edge trigger types identify triggers by looking for a specified edge (rising, falling, rising, 

or falling) and voltage level on the waveform. 

Rising edge Falling edge

Trigger point Trigger point

Trigger level

 

Press the front panel Trig Menu button to open the trigger function menu. 

[Type] Select the edge and press V0 to confirm. 

[Data source] Select CH1љCH4 or LA as the trigger source. 

Note: LA must be inserted when LA is used as the trigger source. 

[Slope] Select the required triggering edge [rising edge, falling edge, double edge], and 

press V0 to confirm. 

[Mode] Select the acquisition mode [Auto, Normal] and press V0 to confirm. 

[50%] Set the trigger level to the vertical midpoint of the peak-to-peak value of the trig-

ger signal. The trigger level value is displayed in the upper right corner of the screen. 

[Holdoff] Set the holdoff time. 

Trigger level knob: The analog channel can modify the trigger level value. The trigger 

mark moves up and down with the rotation of the knob. Turn the trigger level knob to 

adjust the trigger level to obtain a stable trigger. 

Digital channel: You can change the trigger threshold of the digital channel by setting 

the threshold voltage. 

Note: Pressing the Auto Scale button will set the trigger type to edge trigger and the 




