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Guaranty and Declaration  
 

Copyright  
©  2020 RIGOL  TECHNOLOGIES CO., LTD. All Rights Reserved. 

 

Trademark  Information  
RIGOL ®  is the trademark of RIGOL  TECHNOLOGIES CO., LTD. 

 

Publication  Number  
UGA27101-1110 
 

Software  Version  

00.01.01.00.00 
Software upgrade might change or add product features. Please acquire the latest 
version of the manual from RIGOL  website or contact RIGOL  to upgrade the 

software. 

 

Notices  
 ̧ RIGOL  products are covered by P.R.C. and foreign patents, issued and pending. 

 ̧ RIGOL  reserves the right to modify or change parts of or all the specifications 

and pricing policies at the companyôs sole decision. 
 ̧ Information in this p ublication replaces all previously released materials. 
 ̧ Information in this publication is subject to change without notice.  
 ̧ RIGOL shall not be liable for either incidental or consequential losses in 

connection with the furnishing, use, o r performance of th is manual, as well as 
any information contained. 

 ̧ Any part of this document is forbidden to be copied, photocopied, or rearranged 
without prior written approval of RIGOL . 

 

Product  Certification  
RIGOL  guarantees that this product conforms to the national and  industrial 

standards in China as well as the ISO9001:2015 standard and the ISO14001:2015 
standard. Other international standard conformance certifications are in progress.  
 

Contact  Us 

If you have any problem or requirement when using ou r products or this manual, 
please contact RIGOL . 

E-mail: service@rigol.com 
Website: www.rigol.com 
 
 
 
 

http://www.rigol.com/
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Safety Requirement  
 

General Safety Summary  
 

Please review the following safety precautions carefully before putt ing the 
instrument into operation so as to avoid any personal injury or damage to the 
instrument and any product connected to it. To prevent potential hazards, please 
follow the instructions specified in this manual to use the instrument properly.  
 
Use Pro per Power Cord.  
Only the exclusive power cord designed for the instrument and authorized for use 
within the local country could be used.  
 
Ground the Instrument.  
The instrument is grounded through the Protective Earth lead of the power cord. To 
avoid electric shock, connect the earth terminal of the power cord to the Protective 
Earth terminal before connecting any input or output terminals.  
 
Connect the Probe Correctly . 
If a probe is used, the probe ground lead must be connected to earth ground. Do not 
connect the ground lead to high voltage. Improper way of connection could result in 
dangerous voltages being present on the connectors, controls or other surfaces of 
the oscilloscope and probes, which will cause potential hazards for operators. 
 
Observe All Ter minal Ratings.  
To avoid fire or shock hazard, observe all ratings and markers on the instrument and 
check your manual for more information about ratings before connecting the 
instrument.  
 
Use Proper Overvoltage Protection.  
Ensure that no overvoltage (such as that caused by a bolt of lightning) can reach the 
product. Otherwise, the operator might be exposed to the danger of an electric 
shock. 
 
Do Not Operate Without Covers.  
Do not operate the instrument with covers or panels removed.  
 
Do Not Insert Objects into  the Air Outlet.  
Do not insert anything into the holes of the fan to avoid damaging the instrument.  
 
Use Proper Fuse.  
Please use the specified fuses. 
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Avoid Circuit or Wire Exposure.  
Do not touch exposed junctions and components when the unit is powere d on. 
 

Do Not Opera t e with  Suspected Failures.  
If you suspect that any damage may occur to the instrument, have it inspected by 
RIGOL  authorized personnel before further operations. Any maintenance, 

adjustment or replacement especially to circuits or accessories must be performed 
by RIGOL  authorized personnel. 
 

Provide Adequate Ventilation.  
Inadequate ventilation may cause an increase of temperature in the instrument, 
which would cause damage to the instrument. So please keep the instrument well 
ventilated and inspect the air outlet and the fan regularly.  
 
Do Not Operate in Wet Conditions.  
To avoid short circuit inside the instrument or electric shock, never operate the 
instrument in a humid environment.  
 
Do Not Operate in an Explosive  Atmosphere.  
To avoid personal injuries or damage to the instrument, never operate the 
instrument in an explosive atmosphere. 
 
Keep Product Surfaces Clean and Dry.  
To avoid dust or moisture from affecting the performance of the instrument, keep the 
surfaces of the instrument clean and dry. 
 
Preven t  Electrostatic Impact.  
Operate the instrument in an electrostatic discharge protective environment to avoid 
damage induced by static discharges. Always ground both the internal and external 
conductors of cables to release static before making connections. 
 
Use the Battery Properly.  
Do not expose the battery (if available) to high temperature or fire. Keep it out of the 
reach of children. Improper change of a battery (lithium battery) may cause an 
explosion. Use the RIGOL  specified battery only. 

 
Handle wit h Caution.  
Please handle with care during transportation to avoid damage to keys, interfaces, 
and other parts on the panels.  
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Safety Notices and Symbols  
 
Safety Notices in this Manual:  
 

 

WARNING     
Indicates a potentially hazardous situation or practice which, if not 
avoided, will result in serious injury or death.  

 

 

CAUTION    
Indicates a potentially hazardous situation or practice which, if not 
avoided, could result in damage to the product or loss of important data.  

 
Safety  Terms on the Produ ct : 
 
DANGER It calls attention to an operation, if not correctly performed, could 

result in injury or hazard immediately.  
WARNING  It calls attention to an operation, if not correctly performed, could 

result in potential injury or hazard . 
CAUTION  It calls attention to an operation, if not correctly performed, could 

result in damage to the product or other devices connected to the 
product. 

 
Safety Symbols on the Product:  
 

     

Hazardous 
Voltage 

Safety Warning Protective Earth 
Terminal 

Chassis Ground Test Ground 
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Measurement Category  
 
Measurement Category  
DS8000-R series digital oscilloscopes can make measurements in Measurement 
Category I. 
 

 

WARNING  
This oscilloscope can only be used for measurements within its specified 
measurement categories. 

 

Measureme nt Category Definitions  
Measurement category I is for measurements performed on circuits not directly 
connected to MAINS. Examples are measurements on circuits not derived from 
MAINS, and specially protected (internal) MAINS derived circuits. In t he latter case, 
transient stresses are variable. Thus, you must know the transient withstand 
capability of the equipment.  
 
Measurement category II is for measurements performed on circuits directly 
connected to low voltage installation. Examples are measurements on household 
appliances, portable tools and similar equipment. 
 
Measurement category III is for measurements performed in the building installation. 
Examples are measurements on distribution boards, circuit-breakers, wiring 
(including cables, bus-bars, junct ion boxes, switches and socket-outlets) in the fixed 
installation, and equipment for industrial use and some other equipment. For 
example, stationary motors with permanent connection to a fixed installation.  
 
Measurement category IV is for measurements performed at the source of a 
low-voltage installation. Examples are electricity meters and measurements on 
primary overcurrent protection devices and ripple control units.  
 

Ventilation Requirement  
 
This oscilloscope uses a fan to force cooling. Please make sure that the air intake and 
exhaust areas are free from obstructions and have free air. When using the 
oscilloscope in a bench-top, allow at least 30 cm clearance from both sides of the 
instruments; when using it in rack setting, keep at least 1 m clearance from the 
surroundings of the cabinet. When running in the cabinet, keep it run i n the room 

temperature below 30°C. 

 

WARNIN G    
Inadequate ventilation may cause an increase of temperature in the 
instrument, which would cause damage to the instrument. So please 
keep the instrument well ventilated and inspect the air outlet and the fan 
regularly. 
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Wo rking Environment  
 
Temperat ure  

Operating: -40ɫ to +50ɫ (for a single instrument )   

-40ɫ to + 30ɫ (for instruments in the cabinet ) 

Non-operating: -50ɫ to +70ɫ 

 

Humid ity  
Operating: 

Below +30ɫ: Ò90%RH (without condensation) 

+30ɫ to +40ɫ: Ò75%RH (without condensation) 

+40ɫ to +50ɫ: Ò45%RH (without condensation) 

 
Non-operating: 

Below 65ɫ: Ò90% RH (withou t condensation) 

 
 

 

WARNING     
To avoid short circuit inside the i nstrument or electr ic shock, never 
operate the instrument in a humid environment.  

 
Altitude  
Operating: below 3 km 
Non-operating: below 15 km  
 
Installation (Overvoltage) Ca tegory  
This product is powered by mains conforming to installation (overvoltage) cat egory 
II.  
 

 

WARNIN G    
Ensure that no overvoltage (such as that caused by a bolt of lightning) 
can reach the product. Otherwise, the operator might be exposed to the 
danger of an electric shock. 

 
I nstallation (Overvoltage) Category Definitions  
Installation (overvoltage) category I refers t o signal level which is applicable to 
equipment measurement terminals connected to the source circuit. Among these 
terminals, precautions are done to limit the t ransient voltage to a low level.  
Installation (overvoltage)  category II refers  to the local power distribution level 
which is applicable to equipment connected to the AC line (AC power). 
 
Pollution Degree  
Pollution Degree 2 
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Pollut ion Degree Definit ion 
Pollution Degree 1: No pollution or only dry, nonconductive po llution occurs. The 
pollution has no effect. For example, a clean room or air-conditioned office 
environment. 
Pollution Degree 2: Normally only nonconductive pollution occurs. Temporary 
conductivity caused by condensation is to be expected. For example, indoor 
environment. 
Pollution Degree 3: Conductive pollution or dry nonconductive pollution that 
becomes conductive due to condensation occurs. To be found in industrial 
environment or construction sites (harsh environments). For example, sheltered 
outdoor environment. 
Pollution Degree 4: The pollution generates persistent conductivity caused by 
conductive dust, rain, or snow.  
For example, outdoor areas. 
 
Safety Class  
Class 1 ï Grounded Product 
 
 

Care  and Cleaning  
 
Care 
Do not store or leave the instrument wh ere it may be exposed to direct sunl ight for 
long periods of time.  
 
Cleaning  
Clean the instrument regularly according to its operating conditions.  
1. Disconnect the instrument from all power s ources. 
2. Clean the external surfaces of the instrument with a soft cloth dampened with 

mild detergent or water. Avoid having any water or other objects into the chassis 
via the heat dissipation hole. When cleaning the LCD, take care to avoid 
scarifying it . 
 
 

 

CAUTION    
To avoid damage to the instrument, do not expose it  to caustic liquids. 

 
 

 

WARNI NG    
To avoid short-circuit resulting from moisture or personal injuries, ensure 
that the instrument is completely dry before connecting it to the power 
supply. 
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Environmental Considerations  
 
The following symbol indicates that this product complies with t he WEEE Directive 
2002/96/EC. 
 

 
 
Product End -of -Life Handling  
The equipment may contain substances that could be harmful to the environment or 
human health. To avoid the release of such substances into the environment and 
avoid harm to hu man health, we recommend you to recycle this product 
appropriately to ensure that most materials are reused or recycled properly. Please 
contact your local authorities for disposal or recycling information.  
 
You can click on the following link https://int.rigol.com/services/declaration.html  to 
download the latest version of the RoHS&WEEE certification file. 
 

https://int.rigol.com/services/declaration.html
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DS8000 -R Series Overview  
 
DS8000-R series is a medium and high-end digital oscilloscope with a compact size 
designed on the basis of the ASIC chip (RIGOL  self-owns its intellectual property 

right) and UltraVision II technical platform developed by RIGOL . It is com pact and 

thin in d esign. It supports system integration  of multiple devices, rack mount 
installation, and remote system operation to meet the system requirements for 
industrial automation test system. DS8000-R series oscilloscope has an analog 
bandwidth of  up to 2 GHz, supporting multi -device synchronous triggering, available 
to be extended to 512 channels. It provides an excellent solution for users to meet 
their middle and high -speed requirement for the system integration test and 
synchronization requirement for multi -channel data acquisition. 
 

Main Features:  
 ̧ Analog channel bandwidth: 350 MHz, 1 GHz, and 2 GHz 
 ̧ Up to 10 GSa/s real-time sample rate (for DS8104-R/DS8204-R), 5 GSa/s (for 

DS8034-R) 
 ̧ 4 analog channels, 1 EXT input channel 
 ̧ Standard memory depth up to 500 Mpts 
 ̧ High waveform capture rate ( over 600,000 wfm/ s) 
 ̧ Low jitter, multiple -device synchronization (<200 psRMS, typical) 
 ̧ High-speed data communication interface (10 GE SFP+), ensuring the reliable 

transmission of massive data 
 ̧ Integrates 6 independent instrument s into 1, including digital os cilloscope, 

spectrum analyzer, AWG (option), digital voltmeter, 6 -digit counter and totalizer, 
and protocol analyzer (option) 

 ̧ Available to be extended to 512 channels, supporting synchronous acquisition 
(with the multi -channel synchronization module) 

 ̧ Real-time eye diagram and jitter analysis software ( option for 
DS8104-R/DS8204-R, but unavailable for DS8034-R) 

 ̧ Built-in advanced power analysis software (option)  

 ̧ Operating temperature low be low -40ɫ, available to be used for signal 

monitoring in some special conditions 
 ̧ Multiple interfaces available: USB HOST&DEVICE, LAN(LXI), 10 GE SFP+, HDMI, 

TRIG OUT, 10 MHz In, and 10 MHz Out 
 ̧ Web Control remote command 
 ̧ Compact and thin design, save rack space, 1U rack mount kit (standard)  
 ̧ Software development kit available for users to meet their customized 

development according to their specific scenarios 
 ̧ Easy-to-use on-site multi-channel synchronization calibration kit, enabling you 

to view multiple channels synchronously 
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Document Overview  
 

Mai n Topics  of this Manual:  
 
Chapter 1  Quick Start  
Introduces the preparations before using th e oscilloscope and provides a basic 
introduction of the inst rument. 
 
Chapter  2 To Set the Vertical System  
Introduces the vertical system functions of the oscilloscope. 
 
Chapter  3 To Set  the Horizonta l System  
Introduces the horizontal system functions of the oscilloscope. 
 
Chapter  4 To Set the Sample System  
Int roduces the sample system functions of the oscilloscope. 
 
Chapter 5  To Trigger the Osci ll oscope  
Introduces the trigger mode, trigger coupling, trigger holdoff, external trigger, and 
various trigger t ypes of the oscilloscope. 
 
Chapter  6 Operations and Measurements  
Introduces how to make math operation, auto measurement, and cursor 
measurement. 
 
Chapter 7  Digital Voltmeter (DVM) and Frequency Counter  
Introduces how to use the digital voltmeter a nd the fr equency counter.  
 
Chapter 8  Power An alysi s (Opti on)  
Introduces the power analysis function, analyzes the power quality and output ripple 
noise of the input pow er. 
 
Chapter 9  Histogram Analysis  
Introduces the histogram analysis function.  
 
Chapter 10  Real -time Eye  Diagram and Jitter Analysis (Option)  
Introduces the real-time eye diagram and jitter analysis function.  
 
Chapter 11  Protocol Decoding  
Introduces how to decode the input signal by using those common protocols. 
 
Chapter 12  Ref erenc e Wav eform  
Introduces how to compare the input waveform with the reference waveform.  
 
 



  RIGOL  

DS8000-R User Guide XI 

Chapter 13  Pass/Fail Test  
Introduces how to monitor the input signal by using the Pass/Fail test.  
 
Chapter 14  Waveform  Recordi ng  & Playing  
Int roduces the waveform recording & playing function. 
 
Chapter 15  Searc h and Nav igation Functio n 
Introduces the navigation function and how to quickly search the relevant events. 
 
Chapter 16  Display Control  
Introduces how to control the display of the oscilloscope.  
 
Chapter 17  Function/Arbitrary Wav eform Generator  (Opti on)   
Introduces how to use the built -in Function/Arbitrary Waveform Generator option. 
 
Chapter 18  Store  and  Load  
Introduces how to s tore and load; how to carry out disk management.  
 
Chapter 19  System Utility Functi on Setting  
Introduces how to set the remote interfaces an d system-related functions. 
 
Chapter 20  Remote Control  
Introduces how to control the oscilloscope remotely.  
 
Chapter 21  Troub leshoo ting  
Introduces how to deal with the common failures of the oscilloscope.  
 
Chapter 22  Appen dix  
Provides the basic information for the options and accessories. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



RIGOL   

XII  DS8000-R User Guide 

Format Conventions in this Manual:  
1.  Key  

The key on the front panel is denoted by the format of "Key Name (Bold) + Text 

Box" in the manual. For example, RUN/STOP  denotes the "RUN/STOP" key. 

 
2.  Menu  

The menu items are denoted by the form at of "Menu Word (Bold) + Character 
Shading". For example, System  denotes the "System" menu item under 
"Utility " function.  

 
3.  Operation Procedures  
Ą denotes the next step of operation. For example, Utility  Ą System  denotes 
clicking on the navigation function icon to enter the "Utility" menu first, and then 
clicking the System  menu item. 
 

4.  Connector  
The connectors on the front or rear panel are usually denoted by the form at of 
"Connector Name (Bold) + Square Brackets (Bold)". For example, [TRIG OUT] . 

 
 

Content  Conventions  in this Manual : 
 
DS8000-R series includes the following models. Unless otherwise specified, this 
manual takes DS8204-R as an example to illustrate the fu nctions and operation 
methods of DS8000-R series digital oscilloscope. 
 

Model  
Analog 
Bandw idth  

No. of 
Analog 
Channels  

No. of Function/Arbitrary 
Waveform Generator  
Channels  

DS8104-R 1 GHz 4 1, Opt 

DS8204-R 2 GHz 4 1, Opt 

DS8034-R 350 MHz 4 1, Opt 

 
 
Manuals of this Product:  
Quick Guide, User Guide, Programming Guide, Data sheet, etc. For the latest version 
of this manual, download it from the official website of RIGOL  (www.rigol.com). 

http://www.rigol.com/
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Chapter 1  Quick Start  
 
This chapter introduces the precautions when using the oscilloscope for the first time, 
the user interface, and how to use the built -in help system. 
 
Contents in this chapter: 
Â General Inspection 
Â Appearance and Dimensions 
Â To Prepare for Use 
Â Front Panel Overview 
Â Rear Panel Overview 
Â User Int erface 
Â Common Operation 
Â To Use the Built-in Help System 
Â To View the Option Information and the Option Insta llation 
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General Inspec ti on  
 
1̈ Inspect the packaging  

If the pac kaging has been damaged, do not dispose the damaged packaging or 
cushioning materials until the shipment has been checked for completeness and 
has passed both electrical and mechanical tests. 
 
The consigner or carrier shall be liable for the damage to the instrument 
resulting from shipment. RIGOL  would not be responsible for free 

maintenance/rework or replacement of the  instrument.  
 
2̈ Inspec t the  inst rument  

In case of any mechanical damage, missing parts, or failure in pa ssing the 
electrical and mechanical tests, contact your RIGOL  sales representative. 

 
3̈ Check the accessories  

Please check the accessories according to the packing lists. If the  accessories 
are damaged or incomplete, please contact your RIGOL  sales representative. 
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Appearance and Dimensions  
 

 
                     Figure 1-1 Front View              Unit: mm 

 
                                             

 
 
 

 
 
                            Figure 1-2 Side View           Unit: mm 
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To Prepare for Use  
 

To Connect to AC Power  
 
The input AC power requirements of the oscilloscope are 100~ 240 V, 45~ 440 Hz. 
Please use the power cord provided in the accessories to connect the oscilloscope to 
the AC power source via the power cord connector,  as shown in Figure 1-3.  
 

 
 
 

Figure 1-3 To Connect to AC Power 
 

 

CAUTION    
To avoid electric shock, ensure that the instrument is correctly groun ded. 

 
 

To Connect to the Display  and the Control Devic e 
 
DS8000-R series does not have an LCD display or monitor. To set the parameters and 
view the measurement results, you need to connect it to an external control and 
display device. You can use the externally connected monitor, mouse, or keyboard to 
control the DS8000-R series oscilloscope. Also, you can use the Web Control remote 
control method to control the oscilloscope. 
 

 ̧ To control with t he externally connected  disp lay device , mouse , and 
keypad bo ar d 
You can configure the parameters for the function menu, observe acquired 
waveforms, measurement results, and other information on the user interface 
through the  display device (e.g. LCD, TV, projector, etc.) externally connected 
via the rear-panel HDMI interface. The keyboard and mouse can be connected 
to the oscilloscope via the USB interface. In this way, you can  input values or 
strings with the externally connected keypad and mouse; scroll with the mouse 
to select the desired parameter and adjust the p arameter value; drag the mouse 
cursor to make dragging operation on the screen.  
Note:  
The operations for controlling the DS8000-R series oscilloscope in this manual 
are, by default, described based on the externally connected mouse and keypad 
board operation. The screen mentioned in this manual refers to the extern ally 

Power Cord Connector 
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connected display device that is connected via the HDMI int erface. 
 

 ̧ Web Control remote operation  
Connect the oscilloscope to the network, then input the IP address of the 
oscilloscope into t he address bar of the browser of your PC or any mobile 
devices. The RIGOL  web control interface is displayed. Click Web Control  at 

the left section to enter the w eb control page. Then you can view the display of 
the real-time interface of oscilloscope. Through the Web Control method, you 
can migrant the device control and waveform analysis to the control terminals 
(e.g. PC, Mobile, iPad, and other smart terminals) to realize remote control of 
instruments. For methods on how to realize Web Control for the instrument, 
refer to " Remote Control ". 
When you first l og in to the Web Control page, the user name is "admin" and the 
password is "rigol" . 

 
 

Turn -on Checkout  
 
When the oscilloscope is connected to power, press the Power key at the lower-left 
corner of the front panel to start the oscilloscop e. During the start-up process, the 
oscilloscope performs a series of self-tests. If the oscilloscope has been connected to 
an external display device, after the self-test, the splash screen is displayed.  
 

 

Tip  
Restart and Shutdown: 
1. Operate the oscilloscope with the externally connected mouse. Click on the 

function navigation icon  at the lower-left corner of the screen to enable 
the functi on navigation.  

2. Click on the "Restart" icon , and then t he "Restart" selection menu is 
displayed, as shown in the figure below:  

  

3. If y ou click on the "Restart" icon , the oscilloscope will be powered off 
and then automatically restart again. If you click on the "Shutdown" icon 

, the oscilloscope is powered off (you can also press the Power key at the 
lower-left corner of the front pane l to t urn off the oscilloscope).  
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To Replace the Fuse  
 
If you ne ed to replace the fuse, use only the specified fuse (AC 250 V, T3.15 A; 5.2 
mm× 20 mm) and perform the followin g operations (as shown in Figure 1-4):  
1̈ Turn off the instrument, cut off the power a nd remove the power cord.  

2̈ Insert a slotted screwdriver into the slot of the fuse holder t o pry i t out. 
3̈ Take out the fuse. 
4̈ Replace the old fuse with a specified fuse. 

5̈ Install the fuse holder. 

 
Figure 1-4 To Replace the Fuse 

 

 

WARNING    
To avoid electric shock, please ensure that the instrum ent has been turned 
off, the power source has been cut off, and the fuse to be used conforms 
to the fuse r ating. 

 
 

To Connect the Probe  
 
RIGO L provides the passive probe and the active probe (required to be purchased 

by yourself if necessary) for DS8000-R series. For specific probe models, please refer 
to DS8000-R Series Datasheet. For detailed technical information of the probes, 
please refer to the specified Probe User Guide. 
 
Connect the pass ive pro be: 
1. Connect the BNC terminal of the probe to an analog channel input terminal of  

the oscilloscope on the front panel, as shown in Figure 1-5. 
2. Connect the ground alligator clip or spring of the probe to the circuit ground 

terminal, and then connect the probe tip to the circuit point to be tes ted. 
 

Fuse Holder 

Fuse 
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Figure 1-5 To Connect the Passive Probe 

 
After you connect the passive probe, check the probe function and probe 
compensation adjustment before making measurements. For detailed procedures, 
refer to "Function Inspection "  and "Probe Compensation " . 
 
Conn ect the active probe:  
Take RP7150 (active differential probe head) as an example. 
1. Connect the probe head to the preamp of the active probe, as shown in Figure 

1-6. 

 
Figure 1-6 To Connect the Probe Head to the Preamp of the Active Probe 

 
2. Connect the other end of the preamp to an analog channel input terminal of the 

oscilloscope on the front pan el, as shown in Figure 1-7. Note that you should 
push the probe to the end to ensure that it is tightly connected.  
 

 

 
Figure 1-7 To Connect the Active Probe 

 
3. Use the probe auxiliary equipment to connect the probe head to the circuit 

under test. For details about t he probes, refer to RP7000 Series Active Probe 
User Guide. 

 
After connecting the active probe, you can perform probe calibration and offset 
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voltage adjustment if necessary. For detailed procedures, refer to the "Acti ve 
Probe "  section. 
 
 

Function Inspection  
 
This section takes RP3500A passive high-impedance probe as an example to 
illustrate the steps of function inspection for the oscilloscope. 

1. Click on the function navigation icon  at the lower -left corner of the s creen 

to open the function navigation. Then click on the "Storage" icon  to enter 
the storage and loading setting menu. Click More  Ą Default , then a prompt 
message "Restore default settings?" is displayed. Click OK to restore the 
instrument to its factory default sett ings. 

2. Connect the ground alligator clip of the probe to the "Ground Terminal" as 
shown in Figure 1-8 below. 

3. Use the probe to connect the input terminal o f CH1 of the oscilloscope and the 
"Compensation Signal Output Terminal" of th e probe, as shown in Figure 1-8. 
 

  
Figure 1-8 To Use the Compensation Signal 

 
4. Set the probe attenuat ion to 10X, and then click the Auto  key in the Web 

Control page. 
5. Observe the waveform on the display. In normal condition, the square waveform 

as shown in Figure 1-9 should be displayed. 

 
Figure 1-9 Square Waveform Signal 

Compensation Signal Output Terminal 

Ground Terminal 
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6. Use the same method to test the o ther channels. If the square waveforms 
actually shown do not match that in the figure above , please perform "Probe 
Compensation " introduced in the next section. 

 

 

WARNING  
To avoid electr ic shock when using the probe, please make sure that the 
insulated wire of the probe is in good condition. Do not touch the 
metallic part of t he probe when the probe is connected to high voltage 
source. 

 
 

 
 

Probe Compensation  
 
When the probes are used for the first ti me, you should compensate the probes to 
make them match the input channels of the oscilloscope. Non-compensated or 
poorly compensated probes may cause measurement inaccuracy or errors. The 
probe compensation procedures are as follows: 
 
1. Perform Step 1, 2, 3 and 4 specified in "Function Inspection ". 
2. Check the displayed waveforms and compare them with Figure 1-10. 

 
 
 

Figure 1-10 Probe Compensation 
 

3. Use a nonmetallic screwdriver to adjust the low-frequency compensation 
adjustment hole on t he probe until the wav eform is displayed as "Perfectly 
compensated" in the fi gure above. 

 

Tip  
The signal output from the probe co mpensation connector can only be used for 
making compensation adjustment for the 10X high-impedance probe and cannot 
be used for calibration. 

Over compensated        Perfectly compensated     Under compensated 
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Front Pan el Overview  
 
 
 
 

 
 

 
Figure 1-11 Front Panel 

 
 
Table 1-1 Front Panel Description 

No.  Descrip tion  No. Description  

1 RUN/STOP Key 2 LAN Interface Indi cator 

3 Acq Indicator 4  50 ǹ Indicator 

5 USB HOST Interface 6 
Probe Compensation Signal Output 

Terminal/Ground Terminal 

7 1 Mǹ Indicator 8 Analog Channel Input Terminals 

9 Power Key 10 
Force Key (used to initiate a trigger 

forcibly) 
 
 

Rear Panel O ver view  
 
 
 

 
 
 

 
Figure 1-12 Rear Panel 
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1.  LAN Int erface  
Connect the instrument to network via  this interface. The instrument is in 
compliance with the standards specified in LXI Device Specification 2011. It can 
be used to set up a test system. 
When you access to the Internet, you can use the Web Control, PC software 
Ultra Scope, or use the user-defined programming to control the instrument. 
When update is available, you can perform online upgrading for the system 
software of t he instrument via the LAN interface. After it is connected to the 
network, you can print  the waveform displayed on the screen through the 
network printer. 

 

 
2.  USB HOST Interface  

You can connect the storage device that is compatible with the USB to the 
instrument via the USB HOST interface. 
Connecting the storage device can save or recall the waveform files and setup 
files; as well as save the data and screen image. When update is available, you 
can perform local upgrading for the system software of the ins trument via the 
USB HOST interface.  

 

Tip  
After the oscilloscope is connected to network (if you do not have the access 
to the Internet, p lease ask the administrator to open the specified ne twork 
authority) , you can perform online upgrading for the syst em software: 

1) Click on the function navigation icon  at the lower -left corner of th e 
externally connected screen to enable the function navig ation.  

2) Click on the "Help" icon , and then the " Help" menu is displayed on 
the screen. 

3) Click Online upgrad e, then a "System Update Information" win dow is 
displayed, requesting you whether to accept or cancel "RIGOL 
PRODUCT ONLINE UPGRADE SERVICE TERMS". Click "Accept" to start 
online upgrade. Click "Cancel" to cancel the online upgrade.  

Tip  
Perform local upgrading for the system software: 
1) Insert the USB storage device (stored with upgrading files under its root 

directory) into the USB HOST interface. 

2) Click on the function navigation icon  at the lower-left corner of  the 
externally connected screen to enable the function navigation. Then 

click on the "Help" icon , and then the "Help" menu is displayed on 
the screen. Click Local upgrade , then a dialog box "Upgrade system 
firmware?" is displayed.  

3) Click OK to start local upgrade for the oscilloscope. If you click 
"Cancel", the local upgrade will be cancelled. 
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3.  SFP+ Int erface  
SFP (Small Form-factor Pluggable) module electrical interface. It is an 
optical transceiver and supports hot plugging.  Through this inter face, the 
oscilloscope can support 10 Gbit/s data transmission rate. 

 
4.  HDMI Video Output  

Through this interface, you can connect the instrument to an external 
display (e.g. monitor or projecto r) equipped with the HDMI interf ace to 
better observe the waveform display clearly.  
 

5.  USB DEVICE Interface  
You can connect the instrument to the PC via this interface. Then you can 
use the PC software Ultra Scope to send the SCPI commands, or use the 
user-defined programming to control t he instrument.  
 

6.  10 M In /Out  
Indicates the reference clock. It can p rovide accurate sample clock signal 
for the oscilloscope, and can be used to synchronize the clock of two or 
multiple oscilloscopes. 
 

7.  EXT 
Inputs the external  signal via the external input t erminal. 

 
8.  GEN 

Outputs the built-in signal output from the function/arbitrary waveform 
generator via this GEN connector. This function is only available for the 
model installed with the DS8000-R-AWG option. 

  
9.  Trigger Out a nd Pass/F ail  

 ̧ TRI G OUT 
The oscilloscope can output a signal that can reflect the current 
capture rate of the oscilloscope at each trigger via this inter face. 
Connect the signal to a waveform display device and measure the 
frequency of the signal. The measurement result is the same as the 
current capture rate. 

 ̧ Pass/Fail  
The instrument can output a  pulse from the [ TRIG OUT ]  connector 
when a pass/failed event is detected during the pass/fail test . 

 
10.  Fuse 

If you need to r eplace the fuse, use only the specified fuse. For details, refer 
to descriptions in "To Replace the Fuse " . 

 
11.  AC Power C ord Connector  

Indicates the input  terminal where AC power source is connected. The 
power supply requirements of the instrument are: 100 V~240 V; 45 
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Hz~440 Hz. Please use the power cord provided in the accessories to 
connect the oscilloscope to the AC power source. 
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User Int erface  
 
DS8000-R series does not have an LCD display. You can operate the oscilloscope and 
configure parameters with the ex ternally connected mouse via the USB interface on 
the oscilloscope; observe acquired waveforms, the setting in formation, and the 
measurement results on the user interface through t he monitor externally connected 
via the HDMI interface. 
 
Note:  The screen mentioned in this manual refers to  the externally connected 
display device that is connected via the HDMI interface. 
 
 
 
 

  
 
 

 
 

Figure 1-13 User Interface 
 
1.  Analog Channel  Label/Waveform  

Different channels are marked with differe nt colors. The color of the channel 
label is the same as that of the waveform.  

 
2.  Operat ing  Status  

Available states include RUN, STOP, TôD (triggered), WAIT, and AUTO. 
 
 

1      2       3        4       5  6  7     8        9             10 11 12  

21        20         19        18       17  16              15          14   13  
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3.  Horizontal T ime Base  
Represents the time length per grid in the horizont al axis of the screen. 

 
4.  Sample Rate/Memory D epth  

 ̧ Displays the current sample rate and memory depth of  the analog channel. 
 ̧ The sample rate and the memory depth will change along with the 

horizontal time base. 
 
5.  Auto Me asurement Labe l 

Click the label, and up to  41 waveform parameters are available for auto 
measurement. It also offers full -memory hardware measurement function. 
 

6.  Waveform Memory  
Provides a diagram of the position of the screen waveform in the memory. 
 
 
 
 

 
 
7.  Trigger Positio n 

Displays the trigger position of  the screen waveform and that of the waveform in 
the memory. 
 

8.  Run/Stop Label  
In the  run state, the label is displayed in green; while in the sto p state, i t is 
displayed in red. You can click the label "STOP/RUN" to control  its operating 
status. 
 

9.  Horizontal  Position  
Displays the horizontal position. Click this label, and you can adjust the 
horizontal position. 
 

10.  Trigg er Type  
Displays the currently selected trigger type and trigger condition setting. Wh en 
you select different trigger types, dif ferent labels are displayed. For example,  
represents triggering on t he rising edge in "Edge" trigger. 
 

11.  Trigger Sour ce 
Displays the currently selected trigger source (CH1-CH4, AC Line, or EXT). When 
you select different trigger sources, different labels are displayed. For example, 

 denotes that CH1 is selected as the trigger source. 
 

12.  Trigger Level  
 ̧ When CH1-CH4 or EXT is selected as the trigger source, you need to set a 

proper trigger l evel. 

screen waveform 

waveform in the memory 
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 ̧ The trigger level label  is displayed at the left section of the screen, and 
the t rigger level value is displayed at the upper -right corner of the screen. 

 ̧ When you modify the tri gger level, the trigger level  value will change with 
the up and down of  . 

Not e: In Slope Trigger, Runt Trigger, and Window trigger, you need to set the 
upper and lower limits  of the trigger level, and two trigger level labels (  and 

) are displayed. 
 

13.  Operation Menu  

Click the function navigation icon  at the lower-left corner of t he externally 
connected screen to open the function n avigation. Click any icon in the 
navigation menu to open the corresponding menu.  
 

14.  Notificati on  Area  
Displays the beeper icon, the USB storage device icon, time, and the LAN 
connection icon. 

 ̧ Beeper icon: open the function navigation men, click Utility  Ą Beeper  to 

turn on o r off the beeper. When the beeper is turned on,  will be 

displayed; when off,  will be displayed. 

 ̧ USB storage device icon: When a USB storage device is detected,  will be 
displayed. 

 ̧ Time: displays the system time. For the system time setting, refer to 
descriptions in "System Time " . 

 ̧ LAN connection icon: When the LAN interface is successfully connected, 

 will be displayed. 
 
15.  AWG 

 ̧ Displays the on/off status of AWG. 
 ̧ Displays the waveform type set for the current AWG . 
 ̧ I t is only available for th e model installed with the DS8000-R-AWG option. 

 
16.  CH4 Status Label  

 ̧ Displays the status of CH4.  
 ̧ Displays the vertical scale of CH4. That is, the voltage value per grid of CH4 

in the vertical axis.  
 ̧ Displays the offset of CH4, i.g. the vertical offset of CH4 waveform.  
 ̧ Different labels will be displayed according to the current cha nnel setting. 

For example, if you select "DC" for channel coupling,  is displayed; if you 
enable the bandwidth limit,   is displayed; if you select "50 ǹ" for 
impedance,  is displayed. 

 
17.  Message Box  

Displays the prompt messages. 
 

18.  CH3 Status Label  
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 ̧ Displays the status of CH3.  
 ̧ Displays the vertical scale of CH3. That is, the voltage value per grid of CH3 

in the vertical axis.  
 ̧ Displays the offset of CH3, i.g. the vertical offset of CH3  waveform.  
 ̧ Different labels will be displayed according to the current channel setting. 

For example, if you select "DC" for  channel coupling,  is displayed; if you 
enable the bandwidth limit,  is displayed; if you select "50 ǹ" for 
impedance,  is displayed. 
 

19.  CH2 Status Label  
 ̧ Displays the status of CH2.  
 ̧ Displays the vertical scale of CH2. That is, the voltage value per grid of CH2 

in the vertical axis.  
 ̧ Displays the offset of CH2, i.g. the vertical offset of CH2 waveform.  
 ̧ Different labels will be displayed according to the current channel setting. 

For example, if you select "DC" for channel coupling,  is displayed; if you 
enable the bandwidth limit,  is displayed; if you select "50 ǹ" for 
impedance,  is displayed. 

 
20.  CH1 Status Label  

 ̧ Displays the status of CH1.  
 ̧ Displays the vertical scale of CH1. That is, the voltage value per grid of CH1 

in the vertical axis.  
 ̧ Displays the offset of CH1, i.g. the vertical offset of CH1 waveform.  
 ̧ Different labels will be displayed according to the current channel setting. 

For example, if you select "DC" for channel coupling,  is displayed; if you 
enable the bandwidth limit,  is displayed; if you select "50 ǹ" for 
impedance,  is displayed. 
 

21.  Function Navigation  

Click the function navigation icon  at the lower -left corner of the externally 
connected screen to open the function navigation. 
 
 

Common Operation  
 

Click  Operation  
 ̧ Click the menu displayed on the externally connected screen to operate on the 

menu. 

 ̧ Click the function navigation icon  at the lower -left corner of the externally 
connected screen to open the function navigation.  

 ̧ Click the displayed numeric keypad to set the parameters. 
 ̧ Click the virtu al keypad to set the label name, the filename, and other character 

strings. 
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 ̧ Click the close button  at the upper-right corner of the message box to close 
the prompt window . 

 ̧ Click other windows on the externally connected screen and operate on the 
windows. 

 ̧ Double-click the left mouse button to stop the recording /playing of the 
waveforms or stop the self-calibration. 

 
 

Drag  Operation  
Click to select the menu and then drag the mouse to change the position of the 
waveforms or the cursor on the screen.  
 
 

Scroll  Operation  
For the menu with the  icon  on it, click to select the parameter item, then scroll 
up and down with the mouse to adjust the pa rameter value. You can also set it with 

the pop-up numeric keypad. For the menu with the icon , click the menu and 
scroll up and down with the mouse to adjust the pa rameter.  

 
For example, to adjust the waveform brightness , first click on the function n avigation 

icon  to open the function n avigation. Then click on the "Display" icon  to 
enter the "Display" setting menu. Click Intensity  to adjust the intensity. The 
adjustable range of the intensity is from 1% to 100%. Scroll up with the mouse to 
increase the brightness, and scroll down with the mouse to decrease the brightness. 
 
 

Rectangl e Dra w ing  
Click on the function navigation ic on  at the lower -left corner of the externally 
connected screen to open the function navigation.  Then click on the "Draw rect" icon 

 to switch to the  rectangle drawing mode. Drag the mouse cursor from upper left 
to lower right across the screen to draw a rectangle on the screen, and then a menu 
is displayed on the screen. At this time, you can click to select "Trigger zone A", 
"Trigger zone B", "Histogram", "Horizontal zoom in", "Vertical zoom in", or 
"Waveform zoom in". Drag the mouse cursor from lower right to upper left across the 
screen to draw a rectangle on the screen. Move your cursor away from the screen, 
and then a menu is displayed on the screen. At this time, you can click to select 
"Trigger zone A", "Trigger zone B", "Histogram", "Horizontal zoom out", "Vertical 
zoom out", or "Waveform zoom out".  
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 ̧ Select "Trigger zone A": 
ü Draw the region for Trigger zone A;  
ü Open Trigger zone A; 
ü Open the "Zone Trigger" menu. 

 ̧ Select "Trigger zone B": 
ü Draw the region for Trigger zone B; 
ü Open Trigger zone B; 
ü Open the "Zone Trigger" menu. 

 ̧ Select "Histogram": 
ü Draw the region for the histogram;  
ü Open the "Histogram" menu. 

 ̧ Select "Horizontal zoom in": expands the waveforms in the horizont al direction. 
Select "Horizontal zoom out":  compresses the waveforms in the horizontal 
direction. 

 ̧ Select "Vertical zoom in": expands the waveforms in the vertical direction.  Select 
"Vertical zoom out": compresses the waveforms in the vertical direction.  

 ̧ Select "Waveform zoom in": expands the waveforms bot h in the horizontal and 
vertical direction. Select "Waveform zoom out": compresses the waveforms both 
in the horizontal and vertical direction.  
 

 
Not e:  The menu displayed on the externally connected screen or the icon available 
to be enabled on the screen can all be operated by Web Control. However, Web 
Control does not support the following operations: 

 ̧ Double-click the mouse left button  to stop recording/playing of the waveforms; 
or stop the self-calibration. 

Tip  
Click on the "Draw rect" icon to switch  between the rectangle drawing and 
waveform operation modes. 

Click on the "Draw rect" icon, if  is displayed, it indicates that the rectangle 

drawing mode is enabled. Click on the "Draw rect" icon, if  is displayed, it 
indicates that the waveform operation mode is enabled. By default, the waveform 
operation mode is enabled.  
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 ̧ All the mouse dragging operation. 
 ̧ All the mouse scrolling operation. 
 ̧ Rectangle drawing operation. 

 
In this manual, descriptions on menu operation through externally connected screen 
are illustrated in details. For details about menu operation through Web Control, we  
will illustrate it in relevant chapters if necessary.  
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Parameter Setting Method  
 
You can set the parameters of DS8000-R series through the Web Control or the 
externally connected display device/mouse/keyboard. The common parameter 
setting method is shown as follows:  

 

 
    Figure 1-14 Numeric Keypad 

 
In the numeric keypad, click to select the value or the unit  in the numeric keypad. 
You can also use the externally connected keyboard to input the parameter value. 
After you input all the v alues and select the desired units, the numeric keypad is 
turned off automatically. This indi cates that you have completed parameter setting. 
Besides, after you have input the values, you can also click OK directly to close the 
numeric keypad. At this time, the unit of th e parameter is the default unit.  In the 
numeric keypad, you can also perform the following operations: 

 ̧ Delete the parameter value that has been input.  
 ̧ Set the parameter to a maximum or minimum value (sometimes, the maximum 

or minimum value are the specified one for the current state).  
 ̧ Set the parameter to a default value.  
 ̧ Clear the parameter input field. 

 

Tip  
The above method is commonly used for the parameter settings of the 
oscilloscope. For other methods of parameter settings, refer to details in relevant 
chapters. 

Parameter 
Input Field 
Delete key 
 
Max. value 
 
Min. value 

Default 

Clear key 
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To Use the Built - in Help System  
 
The help system of this oscilloscope provides instructions for all the function keys 
and their corresponding menu keys. The steps for viewing the help information  are 
as follows: 

1. Click the function navigation icon  at the lower -left corner of the screen to 

open the function navigation. Click the "Help" icon  to enter the "Help" 
menu. 

2. Click Content , and then the help information is displayed on the screen, as 
shown in Figure 1-15. The help interface mainly consists of two sections. The 
left section lists "Help Options", and the right section is the "Help Display Area". 

 
 
 

 

 
Figure 1-15 Help Information  

 
After opening the help interface, you can click the desired help option to get its help 
information in the "Help Display Area". 

     Help Options           Help Display Area 
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To View the Option Information and the Option 
Insta ll ati on  
 
DS8000-R series oscilloscope provides multiple options to fulfill your measurement 
requirements. If you need any of these options, order them acco rding to the Order 
No. available in "Appen dix A: Accessories and Options " , and then install the 
options according to this section. Besides, you can also view the options currently 
installed on the oscilloscope or activate the newly purchased opt ion. 
 
1.  View t he installed option  

The instrument is installed with the tr ial versions of the options before leaving 
factory. When you power on the instrument for the first time, the trial time is 
about 2,160 minutes. If your ins trument has currently installed the option, 
perform the following operations to view the name of the installed option and 
other detailed information about the option from the option list.  

(1) Click the function navigation icon  at the lower -left corner of the scr een 

to open the function navigation. Click the "Help" icon  to enter the 
"Help" menu. 

(2) Click the Opti on li st  menu item, and then a list of the options installed is 
displayed on the screen for users to view. 
 

2.  Install the option  
The option license is a string of fixed characters. Each instrument has one 
unique license. The license file should be in specific format, with the filename 
extension ".lic". After you purchase an option, you will obtain a key (used for 
obtaining the license).  Then, you can install the option according to the 

following steps. 
1)  Obtain an option licens e 

(1) Log in to the RIGOL  official website (www.rigol.com), click License 

Activation  to enter the "Registered product license code" interface. 
(2) In the so ftware license registration interface, input the correct key, 

serial number (Click the function navigation icon  at the lower -left 
corner of the screen to open the function navigation. Click the "Help" 

icon  to enter the "Help" menu. Click About  to obtain the serial 
number), and the verification code. Click Generate  to obtain the 
download link of the option license file. If you need to use the option 
license file, please click the link to download the file to the root 
directory of the USB storage device. 
 

2)  Install the option  
(1) Confirm that the option license file is located in the root directory of t he 

USB storage device, and connect the USB storage device to the 
oscilloscope properly.  

http://www.rigol.com/
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(2) The Option inst all  key is activated, and click this menu item to start 
installing the option.  

(3) After installation, a prompt message "Option activated successfully" is 
displayed. 
Note:  After the option has been installed, you are recommended to 
restart the instrument.  
 

Tip  
 ̧ Only 1 option license file of one instrument is allowed to be stored in the 

same USB storage device, but the USB storage device can store the option 
license file of several different instruments.  You are not allowed to modify 
the licensed filename. 

 ̧ During the installation process, you are not allowed to power o ff the 
instrument or pull out the USB storage device. 

 ̧ Sending the SCPI commands (:SYSTem:OPTion:INSTall <l icense>) to install 
options is supported. Installing options by inputting the license code 
manually is not supported.  
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Chapter 2  To Set the Vertical System  
 
DS8000-R series provides four analog input channels (CH1-CH4), and each channel 
is equipped with an independent vertical control system. The setting methods for the 
vertical systems of the four channels are the same. This chapter takes CH1 as an 
example to introduce the setting metho d for the vertical system. For this oscilloscope, 
only CH1 is enabled by default. 
 
Contents in this chapter: 
Â To Enable or Disable the Analog Channel 
Â To Adjust the Vertical Scale 
Â Vertical Expansion 
Â To Adjust the Vertical Offset 
Â Channel Coupling 
Â Bandwidth Limit 
Â Probe Ratio 
Â Input Impedance  
Â Waveform Invert  
Â To Set the Probe 
Â Amplitude Unit 
Â Channel Delay 
Â Offset Cal 
Â Channel Label 
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To Enable or Disable the Analog Channel  
 
Enable the analog channel : 
Connect a signal to the channel connector of CH1, and then click the CH1 label at the 
bottom part of th e screen to enable CH1. Then, CH1 label is illuminated in yellow. At 
this point, the channel setting menu is displayed at the right section of the screen 
and the channel is activated. The channel status label at the bottom of the screen is 
shown in the fig ure below.  

  
 
The information displayed in the channel status label is related to the current channel 
setting but irrelevant with the on/off status of the channel. After the channel is 
turned on, modify the p arameters such as the vertical scale, horizontal time base, 
trigger mode, and trigger level according  to the input signal for easy observation and 
measurement of the waveform.  
 
If CH1 is enabled but not activated, the channel status label is shown in the f ollowing 
figure. To activate the channel, click the channel number in the channel status label 
or the channel label at the left side of the screen . 

 
 
Disable the analog channel : 
If the setting menu of th e channel that needs to be disabled (the current channel is 
activated) is displayed at the right sect ion of the screen, click the channel status label 
to disable the channel. If the setting menu of the channel that needs to be disabled is 
not displayed at the right  section of the screen, first open the setting menu of the 
channel to be disabled (activate the channel), then click the channel status label to 
disable the channel. For example, if CH1 and CH2 are enabled, and CH2 channel 
setting menu is displayed on the screen, then if you need to disable CH1, first 
activate CH1, and then click the CH1 channel status label displayed on the externally 
connected screen to disable CH1. If CH1 is disabled, the channel status label is 
shown in the following figure.  

 
 
 

To Adjust the Vertical Scale  
 
Vertical scale indicates the voltage value per grid in the vertical axis of the screen. It 
is often expressed in V/div. While you adjust the vertical scale, the display amplitude 
of the waveform would enlarge or reduce. The scale info rmation of the channel 
status label (e.g. as shown in the following fi gure) at th e lower section of the screen 
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would change accordingly. 

 
 
The adjustable range of the vertical scale is related to the currently set probe ratio 
and input impedance. By default, the probe ratio is 1X and the input impedance is 1 
Mǹ. In this case, the adjustable range of the vertical scale is from 1 mV/div to 10 
V/div. 
 
When CH1 is turned on, you can adjust the vertical scale with the following method: 
Click the channel status label at the bottom of the screen. The f ollowing window is 

displayed. Click on the  icon at the right side of th e Scale  input field to 
decrease or increase (i.g. compress or enlarge the waveforms). You can also click the 
Scale  input field to input a specific value with the displayed numeric keypad. 

 
 

 
 
 

Vertical Expa nsi on  
 
Click the channel status label at the bottom of the screen. In the channel menu, click  
More , then click Expand  continuously to select "Center" or "GND". 

 ̧ Center: when the vertical scale is changed, the waveform will be exp anded or 
compressed around the screen center. 

 ̧ GND: when the vertical scale is changed, the waveform will be expanded or 
compressed around the signal ground level position. 

 
 

To Adjust the Vertical Offset  
 
Vertical offset indicates the offset of the signal ground level position of the waveform 
from the screen center in  the vertical direction. Its unit is consiste nt wi th the 
currently selected amplitude unit (refer to " Amplitude Unit "). When adjusting the 
vertical offset, the waveforms of the corresponding channel moves up and down. 
The vertical offset information (as shown in the following figu re) in the channel 
status label at the bottom of the screen will change accordingly. 

 
Vertical Offset 

Vertical Scale 

Value Input Field Decrease Increase 



RIGO L Chapter 2 To Set the Vertical System 

2-4 DS8000-R User Guide 

The adjustable range of the vertical off set is related to the c urrent input impedance, 
probe ratio, and vertical scale.  
 
When CH1 is turned on, you can adjust the vertical offset with the following  method: 
Click the channel status label at the bottom of the screen. T he following window is 

displayed. Click on the  icon at the right side of the Offset  input field to 
decrease or increase the offset. You can also click the Offset  input field to input a 
specific value with the displayed numeric keypad. 
 

 
 

 
 
 

Channel Coupling  
 
The undesired signals can be filtered out by setting the coupling mode. For example, 
the signal under test is a square waveform with DC offset. 

 ̧ When the coupling mode is "DC": the DC and AC components of the signal under 
test can both pass the channel. 

 ̧ When the coupling mode is "AC": the DC components of the signal under test 
are blocked. 

 ̧ When the coupling mode is "GND", the DC and AC components of the signal 
under test are both blocked.  

 
Click Coupling  in the channel setting menu to select the coupling mode. The 
available coupling modes include DC, AC, and GND. The current coupling mode is 
displayed in the channel status label at the bottom  of the screen, as shown in the 
figure below.  
 

                  
               DC                       AC                    GND     
 

Note:   
 ̧ When the input impedance is set to "50 ǹ", the channel coupling is set to DC 

coupling by force, and the Coupling  menu is grayed out and cannot be 
modified. 

 ̧ When the coupling mode is "AC", the input impedance is set to 1 Mǹ by force, 

Value Input Field  Decrease Increase 
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and the Impedance  menu is grayed out and cannot be modified. 
 
 

Bandwid th L imit  
 
DS8000-R series supports the bandwidth limit function. Setting the bandwidth limit 
can reduce the noises in the displayed waveforms. For example, the signal under test 
is a pulse with high frequency oscillation. 

 ̧ When the bandwidth limit is disabled, the h igh frequency components of the 
signal under test can pass the channel. 

 ̧ When you enable the bandwidth limit and l imit it to 20 MHz , 250 MHz, or 500 
MHz, the high fr equency components found in the signal under test that a re 
greater than 20 MHz, 250 MHz, or 500 MHz are attenuated. 

Note:  The bandwidth limit is different for different models.  
 
Click the channel status label and select the desired bandwidth limit in the CH1 
setting menu. When the bandwidth limit is enabled, the character "B" will be 
displayed in the channel status label at the bottom o f the screen, as shown in the 
figure below.  

 
 
The bandwidth limit that you select is based on the input impedance of your 
oscilloscope model, as shown in Table 2-1. 
 
Table 2-1 Bandwidth Limit  

I nput  I mpedance  of 
the Oscill oscop e 

Available Bandwidth Limit  

50 ǹ 
DS8104-R/DS8204-R: 20 M 
DS8034-R: 20 MHz, 250 MHz 

1 Mǹ 
DS8104-R/DS8204-R: 20 MHz, 250 MHz, 500 MHz;  
DS8034-R: 20 MHz, 250 MHz 

Note:  Bandwidth limit can not only reduce the noi se, but also can attenuate or 
eliminate the high frequency components of the signal. 

 
 

Probe Rati o 
 
DS8000-R series allows you to set the probe attenuation manually. To obtain the 
correct measurement results, you must set the probe rati o properly. By default, the 
probe ratio is 1X. 
 
Click the CH1 channel status label to open the setting menu of CH1. Then, click 
Attenuation  to select the desired probe ratio. The probe ratio values available are 
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as shown in Table 2-2. 
 
Table 2-2 Probe Ratio 

Menu  
Attenuati on  Rat io  
(display amplitude of the signal: actual am plitude 
of the signal)  

0.0001X 
0.0002X 
0.0005X 
0.001X 
0.002X 
0.005X 
0.01X 
0.02X 
0.05X 
0.1X 
0.2X 
0.5X 
1X (default) 
2X 
5X 
10X  
20X 
50X 
100X 
200X 
500X 
1000X 
2000X 
5000X 
10000X 
20000X 
50000X 

0.0001:1 
0.0002:1 
0.0005:1 
0.001:1 
0.002:1 
0.005:1 
0.01:1 
0.02:1 
0.05:1 
0.1:1 
0.2:1 
0.5:1 
1:1 
2:1 
5:1 
10:1 
20:1 
50:1 
100:1 
200:1 
500:1 
1000:1 
2000:1 
5000:1 
10000:1 
20000:1 
50000:1 

Not e: After the oscilloscope auto-recognized certain probes with a fixed at tenuation 
ratio, the probe ratio will also be auto recognized. You do not have to set it 
manually. 

 
 

Input Impedance  
 
To reduce the circuit load between the oscilloscope and the circuit under test, this  
oscilloscope provides two input impedance modes: 1 Mǹ (default) and 50 ǹ. 

 ̧ 1 Mǹ: The input impedance of t he oscilloscope is very high, and the current 
flowed from the circuit under test can be ignored.  

 ̧ 50 ǹ: makes the oscilloscope match the device whose input impedance is 50 ǹ. 
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Click the CH1 channel status label to open the setting menu of CH1.  Then, click 
Imp edance  continuously to select the input impedance of the oscilloscope. If you 
select "50 ǹ", the channel status label at the bottom of the screen will display the 
icon . 
 
Note:  

 ̧ After the oscilloscope recognizes the probe automatically, the input impe dance 
will also be auto recognized. You do not have to set it manually.  

 ̧ The setting of the input impedance will affect the ranges of channel vertical 
scale and offset.  

 
 

Waveform Invert  
 
Click the CH1 channel status label to open the setting menu of CH1. Then, click 
Invert  continuously to enable or disable the waveform invert. When enabled, the 
channel label is displayed, as shown in the following figure. 

 
 
When disabled, the waveform is displayed normally; when enabled, the voltage 
values of the displayed waveform are inverted (as shown in Figure 2-1). Enabling the 
waveform invert will also change the result of math function and w aveform 
measurement. 

 
(a) "Invert " Off 

 
(b) "Invert" On  

Figure 2-1 Waveform Invert  
 

Note:  When the waveform invert is enabled, the trigger edge or the trigger polarity 
will change (e.g. Edge trigger, Pulse trigger, or Slope tr igger). 
 
 

To Set the Probe  
 
The analog channel of this oscilloscope not only supports the common passive probe, 
but also the active probe. It can automatically recognize the currently connected 
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probe type and its probe ratio.  For detailed technical information of the probes, 
please refer to the corresponding Probe User Guide. 
 
Click the CH1 channel status label to open the sett ing menu of CH1. Then, click 
Probe  to open the probe menu. If different probe s are connected to the oscilloscope, 
different inf ormation about the probe will be  displayed, and you can perform the 
different operations on the menu. 
 
 

Passive Probe  
 
If a passive probe is connected, for example, when RIGOL 's RP3500A probe model 

is connected to the oscilloscope, click Probe  to open the probe menu. Its sub-menus 
are grayed out and disabled. 
  

 
 

Acti ve Probe  
 
If an a ctive probe is connected, for example, when RIGOL 's RP7150 probe model is 

connected to the oscilloscope, click Probe  to open the probe menu, and you can 
operate on the menu item.  
  

 
 ̧ Probe Delay  

To avoid measurement result errors arising from the transmission delay of the 
probe cable, the oscilloscope provides the probe delay adjustment function for 
the active probe. Click Skew , and use the pop-up numeric keypad or scroll with 
the mouse to set the probe delay time.  
 

 ̧ Bias Voltage  
The oscilloscope provides the bias voltage adjustment function for active probes. 
This function is used to adjust the signal under test that exceeds the input 
dynamic range of the probe amplifier to an appropriate range to ensure the 

Tip   
For some of the ordinary passive probes, the oscilloscope can recognize their 
probe ratio automatically.  If not recognized, please refer to "Prob e Rati o"  to set 
the probe ratio.   

Tip   
 ̧ When a 50 ǹ active probe is connected, the input impedance (refer to " Input 

Impedance " ) of the channel will be automatically set to "50 ǹ". 
 ̧ For the active probe, the oscilloscope can recognize the probe ratio 

automatically. If the cu rrently connected probe supports a variety of probe 
ratios, please refer to "Prob e Rati o"  to set the probe ratio.  
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integrity of the signal under test. Click Bias , and use the pop-up numeric keypad 
or scroll with the mouse to set the DC bias voltage.  
 

 ̧ Probe Informa ti on  
Click About  to view information about the pr obe currently connected, such as 
the manufacturer, model, serial number, and the last calibration date.  
 

 ̧ Probe Ca libration  
Click Calibration  to start zero calibration automatically for the probe.  
 

 ̧ Demagneti zation  
Click Demagnetize  to perform demagnetization automatically for th e probe. 
 
Note : This function is only available when the specified probe is connected. For 
details about the probe demagnetization operation, refer to 
PCA1030/PCA2030/PCA1150 User Guide. 

 
 

Amplitude Unit  
 
Select the amplitude display unit for the c urrent channel. The available units are W, A, 
V, and U. When the unit is changed, the unit related to the relevant fu nctions of the 
channel will change accordingly. 
 
Click the CH1 channel status label to open the CH1 setting menu. Click More  Ą Unit  
to select a unit. The default unit for the value is V.  
 
 

Channel Delay  
 
When using an oscilloscope for actual measurement, the tr ansmission delay of the 
probe cable may bring relatively greater errors (zero offset). DS8000-R allows you to 
set a delay time for calibrating the zero offset of the corresponding cha nnel. Zero 
offset is defined as the offset  of the crossing point of the w aveform and trigger level 
line relative to t he trigger position, as shown in Figure 2-2. 
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Figure 2-2 Zero Offset 

 
Click the CH1 channel status label to open the CH1 setting menu. Click More  Ą 
Ch-Ch Skew , then use the pop-up numeric keypad or scroll with the mouse to set 
the desired delay calibration time. The available range of the delay calibration time is 
from -100 ns to 100 ns.  
 
Note:  This parameter is related to the i nstrument model and the curren t hor izontal 

time base setting. The larger the horizontal time base is, the larger the setting 
step will be.  

 
 

Offset Cal  
 
When you use an oscilloscope to make actual measurements, a small offset that 
arises from the temperature drif t of the component or external environment 
disturbance may occur on the zero-cross voltage of the channel, which will affect the 
measurement results of the vertical parameters. DS8000-R allows you to set an 
offset calibration voltage for calibrating the zero point of the corresponding channel, 
so as to improve the accuracy of the measurement results. 
 
Note:  If the zero -cross voltage of the channel has a larger amplitude offset that 

exceeds the adjustable offset calibration range, please perform self-calibration 
for the instrument manually to ensure the measurement accuracy. For details, 
refer to descriptions in "Self -calibratio n" . 

 
Click the CH1 channel status label to enter the  CH1 setting menu. Click More  Ą 
Offset Cal, then use the pop-up numeric keypad or scroll with the mouse to set the 
offset calibration value.  
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Channel Label  
 
The instrument uses the channel number to mark the corresponding channel by 
default. For ease of use, you can also set a label for each channel. For example, 

" ". 
 
Click the CH1 channel status label to enter the  CH1 setting menu. Click More  Ą 
Label  to enter the label setting menu.  You can use the built-in label or manually 
input a label. Three input methods are available for you to input a label name, 
including Chinese, English, and Traditional Chinese. 
 
The label setting menu includes the following menu items.  

 ̧ Click Display  to turn on or off the di splay of the channel label. If it is enabled, 
the label will be displayed at the left side of the waveform. When on, CH1 is, by 
default, displayed to be the channel label. 

 ̧ Click Library  to select the preset labels such as CH1, ACK, ADDR, BIT, CLK, CS, 
DATA, IN, MISO, MOSI, OUT, RX and TX. 

 ̧ Click Label  and the label editing in terface is automatically displayed, as shown in 
Figure 2-3. You can input the label manually.  For the label input method, refer to 
"To Create a Folder " . 
 
 
 
 

 
 

Figure 2-3 Label Editing Interface 
 

For example, set the label to " ". In the virtual keypad, click "Caps" (only available 
to be selected for English input met hod) to switch the uppercase or lowercase mode. 
Select "C" and click it to complete inputting C. Use the same method to input "hn1". 
After f inishing the input,  click OK to finish the editing. If Display  is enabled, the 

label  will be displayed at the left  of CH1 waveform. 
 
To delete or modify the input characters, move the cursor to the right side of the 
character required to be deleted or modified, and then click the delete key to delete 
the character. To modify the characters, input the desired character again. 

 Label Input Area  Input Selection Area  Virtual Keypad   Delete Key 
 

Upper/Lower 
Case Switch 
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The "Input Selection Area" is only available when you select the Chinese input 
method. 
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Chapter 3  To Set  the Horizonta l System  
 
Contents in this chapter: 
Â To Adjust the Horizontal Time Base 
Â To Adjust the Horizontal Position 
Â Delayed Sweep 
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To Adjust t he H orizontal Time Base  
 
Horizontal time base, also called the horizontal scale, refers to the time of each grid 
in the horizontal direction of the screen. It is usually expressed in s/div. The 
adjustable range of the horizontal time  base is from 200 ps/div  to 1 ks/div.  
 
While you change the horizontal time base, the displayed waveforms of all channels 
are expanded or compressed horizontally relative to the current selected horizontal 
reference baseline (refer to "Horizon tal Expansion " ). The horizontal time base at 
the upper-left corner of the screen will be changed  accordingly, as shown in the 
figure below. 

 
 
You can adjust the horizontal time base with the following methods: 

Click the horizontal time base label  at the top of the screen. The following 

window is displayed. Click on the  icon at the right  side of the Scale  input 
field to decrease or increase the scale (i.g. enlarge or compress the waveforms). You 
can also click the Scale  input field to input a speci fic value with the displayed 
numeric keypad. 

 
 
 

 
 
You can click on the function navigation icon t o open the function navigation. Then 
click Acqui sition  Ą Fine  to enable or disable the fine adjustment of  the horizontal 
time base. 

 ̧ Coarse adjustment: adjusts the horizontal time base of the waveforms of all 
channels at 1-2-5 step within the adjustable ran ge.  

 ̧ Fine adjustment: adjusts the horizontal time base of the waveforms of all 
channels with a minor step value within the adjustable ra nge.  

 
 

To Adjust  t he  Horiz ontal Posi tion  
 
Horizontal position, also called trigger position, refers to the trigger point po sition of 
the waveforms of all channels in the horizontal direction relative to the screen center. 
When the waveform trig ger point is at the left (right) side of the screen center, the 

Decrease the Scale Increase the Scale 
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horizontal position is a positive (negative) value. 
While you change the horizontal position, the waveform trigger poi nts and the 
displayed waveforms of all channels are moved left and right.  The horizontal position 
at the right -upper corner of the screen changes accordingly, as shown in the figure 
below. 

 
 
You can adjust the horizontal position with the following method: 

Click the horizontal position label  at the top of th e screen. The following 

window is displayed. Click the  icon at the right side of the Pos input field 
to decrease or increase the horizontal position. You can also click the Pos input field 
to input a specific value with the displayed numeric keypad. 
 

 
 
 
 
 
 

Delayed Sweep  
 
Delayed sweep can be used to enlarge a length of waveform horizontally to vie w 
waveform details. 
 

Click the function navigation icon  at the lower-left corner of the externally 
connected screen to open the funct ion navigation menu. Click the acquisition icon 

 to open the acquisition setting m enu. Click More  Ą Zoom  to enable or disable 
the delayed sweep function. 
 
Note:  To enable the delayed sweep, you must ensure that the current time base 

mode is "YT". 
 
In delayed sweep mode, the screen is divided into two display areas, as shown in 
Figure 3-1. 
 
 
 
 Horizontal Position of the 

Delayed Sweep 

Decrease the Position Increase the Position 



RIG OL  Chapter 3 To Set the Horizontal System 

3-4 DS8000-R User Guide 

 
 
 

  
 
 

Figure 3-1 Delayed Sweep Mode 
 
Waveform  befo re enlargement:  
The waveform in the area th at is not covered by subtransparent blue in the upper 
part of the screen is the waveform before enlar gement. It s horizontal time base (also 
called main time base) is displayed at the upper-left corner of the screen.  
 
Waveform after e nlarge ment:  
The waveform in the lower part o f the screen is the horizontally expanded delayed 
sweep waveform. Its horizonta l time base (also called the time base of the delayed 
sweep) is displayed on the screen. Compared with the main time base, the time 
based of the delayed sweep has increased the waveform resolution. 
 
Note:  The time base of the delayed sweep should be smaller than or equal to the 

main time base. 

Waveform Before Enlargement 

 
Main 
Time 
Base 

 
 

Time 
Base of 

the 
Delayed 

Sweep 
 
 
 
 

Waveform After Enlargement 
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Chapter 4  To Set the Sample System  
 
Contents in this chapter: 
Â Timebase Mode 
Â Acquisition Mode 
Â Sampling Mode 
Â Sample Rate 
Â Memory Depth 
Â Anti-Aliasing 
Â Horizontal Expansion 
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Timeba se Mode  
 
DS8000-R series supports three available time base modes: YT mode, XY mode, and 
ROLL mode. By default, the time base mode is YT. 
 

Click the function navigation icon  at the lower-left corner of the externally 
connected screen to open the function navigation menu. Click the acquisition icon 

 to open the acquisition setting m enu. Click Timebase Mode  to select the 
desired time base mode. 
 
 

YT Mode  
 
In this mode, the Y axis represents voltage, and the X axis represents time. 
 
Note:  Only when this mode is enabled, can delayed sweep be turned on. In this 

mode, when the horizontal ti me base is equal to or greater than  200 ms/div, 
the instrument enters slow sweep mode. For details, refer to descriptions for 
slow sweep in "ROLL Mode". 

 
 

XY Mode  
 
In this mode, both the X axis and the  Y axis represent the voltage. The mode 
changes the display from voltage-time display mode to voltage-voltage display. You 
can use the Lissajous method to measure the phase deviation of the two input 
signals whose frequencies are the same. The following figure shows the 
measurement schematic diagram of phase deviation. 
 

 

Figure 4-1 Measurement Schematic Diagram of Phase Deviation 

According to sinq=A/B  or C/D , q is the phase deviation angle between the two 
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channels. The definitions of A, B, C, and D are shown in the above figure. The phase 
deviation angle is obtained, that is:  

q=°arcsin(A/B)  or °ar csin(C/D)  

If the  principal axis of the ellipse is within Quadrant I  and III , the phase deviation 
angle obtained should be within Quadrant I  and IV, namely within (0 to ˊ/2) or (3 /́2 
to 2 )́. If the principal axis of the ellipse is within Quadrant II  and IV, the phase 
deviation angle obtained should be within Quadrant II  and III , namely within (/́2  to 

ˊ) or (ˊ to 3 /́2).  
 
The XY function can be used to measure the phase deviation occurred when the 
signal under test passes through a circuit network. Connect the oscilloscope to the 
circuit to monitor the input and output signals of the  circuit. 
 
Applic at ion example:  measures the phase deviation between the input s ignals of 
two channels. 
 
Use Lissajous method  
1. Connect one sine signal to CH1, and then connect another sine signal (with the 

same frequency and amplitude as the previous one but a 90° phase deviation 
from the previo us one) to CH2. 

2. In the Web Control page, click Auto  at the right side of the operation interface. 

After you select "XY" mode, click the label  at the top of the 
screen to adjust the horizontal timebase for obtaining a proper sample rate to 
get a better view of Lissajous graph for observation and measurement. 

3. Click the channel label of CH1 and CH2 at the bottom of the screen respectively 
to adjust their vertical scale and offset to make the signals easy to observe. 
Then, a circle, as shown in the figure bel ow, should be displayed. 
 

 
 

4. Observe the measurement result shown in the figure above. According to the 
measurement schematic diagram of the phase deviation (as shown in Figure 
4-1), A/B (C/D )=1 . Thus, the phase deviation angle of the two channel input 
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signals is q=°arcsin 1=90 ° . 

Note:  
 ̧ The maximum sample rate in XY mode is 2.5 GSa/s. In this mode, CH1 and CH2 

are forced to be enabled; CH3 and CH4 are forced to be disabled. Generally, a 
longer sample waveform can ensure better display effect of Lissajous figure. But 
due to the limitation of the memory depth, you have to reduce the waveform 
sample rate to acquire a longer waveform (refer to the introduction in " Mem ory 
Depth "). Therefore, during the measurement, reducing the sample rate 
properly can achieve better display effect of Lissajous figure. 

 ̧ The following functions are disabled in XY mode: 
"Delayed Sweep " , "To Select the Display Type " , "Scale " , "Protocol  
Decoding " , "Pass/Fail  Test " , "To Trigger the Osci ll oscope " , and 
"Waveform  Recordi ng  & Playing " . 

 
 

ROLL Mode  
 
In this mod e, the waveform scrolls from right to left to update th e display. The 
available range of the horizontal scale is from 200 ms to 1 ks. Click the function 
navigation icon to select the Acquisition  icon, then click More  Ą Auto ROLL to 
select "ON". The system automatically enters the ROLL mode, and slow sweep mode 
is disabled. 
 
Not e:   

 ̧ If the cu rrent delayed sweep is enabled, then when you enable the ROLL mode, 
the delayed sweep is disabled automatically. When you re-enable the "YT" mode, 
the delayed sweep will be re-enabled. 

 ̧ The following functions cannot be set in ROLL mode: 
"To Adjust  t he  Horiz ontal Posi tion "  (available when the oscilloscope is in 
"Stop" operating status) , "Delayed Sweep " , "To Trigger the Osci ll oscope " , 
"Protocol Decoding " , "Pass/Fail Test " , "Waveform Rec ordi ng  & 
Playing " , and "To Set the Persistence Time " . 

 

 
 
 
 

Slow Sweep  
It i s similar to the ROLL mode. In  YT mode, when the horizontal time base is set to 
200 ms/div or smaller, the instr ument enters the "slow sweep" mode, in which the 
instrument first acquires the data at the left o f the trigger point and t hen waits for 
a trigger event. After the tri gger occurs, the instrument continues to finish the 
waveform at the right of the trigger p oint. When observing the low-frequency 
signal in the slow sweep mode, it is recommended that you set "Channel  
Coupling " to " DC". 
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Acquisition Mode  
 
The acquisition mode is used to control how to generate wavef orm points from the 
sample points. 
 
DS8000-R supports the following four acquisition modes: Normal, Average, Peak, 
and High Resolution. By default, the acquisition mode is Normal. 
 
Click on the function navigation icon to open the navigation function. Then, click 
Acquisition  Ą Acqui sition  to select the desired acquisition mode. 
 

Normal  
 
In this mode, the oscilloscope samples the signal at a specified fixed time interval to 
rebuild the waveform. For most of the waveform s, using this mode can produce the 
optimal display effects. 
 

Average  
 
In this mod e, the oscilloscope averages the waveforms from multiple samples to 
reduce the random noise of the input signal and  improve the vertical resolution. 
Greater number of averages can lower the noise and increase the vertical resolution; 
while at the same time, it will slow the respon se of the displayed waveform to the 
waveform changes. 
 
When you select "Average" mode, click Averages  and use the numeric keypad or 
scroll with the mouse to set the desired number of averages. When the average 
count value is not in Nth power-of-2, a prompt message "Truncation average error" is 
displayed. At this time, a value that is smaller than the one you input a nd the closest 
to the Nth power-of-2 will be input a utomatically. For example, if you input 9 with the 
numeric keypad, the average count will be  input 8 automatically.  
 
The number of averages can be set to 2, 4, 8, 16, 32, 64, 128,  256, 512, 1024, 2048, 
4096, 8192, 16384, 32768, or 65536. By default, it is  2. 
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Figure 4-2 Waveforms before Averaging 

 

 
Figure 4-3 Waveforms after 128 Times of Averaging 

 

Peak  
 
In this mode, the oscilloscope acquires the maximum and minimum values of the 
signal within the sample interval to get the en velope of the signal or the narrow pulse 
that might be lost. In this mode, signal aliasing can be prevented, but the noise 
displayed would be larger. 
 
In this mode,  the oscilloscope can display all the pulses whose pulse widths are at 
least the same as the sample period. 
 

High Resolution  
 
This mode uses an over-sample technique to average the neighboring points of t he 
sample waveform. This reduces the random noise on the input signal, generates a 
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much smoother waveform on the screen. This is generally used when the sample 
rate of the digital converte r is greater than the storage rate of the ac quisition 
memory. 
 
Note:   

 ̧ The "Average" and "High Res" modes use different averaging methods. The 
former uses "Multi-sample Average" and the latter uses "Single-sample 
Average". 

 ̧ In "High Res" mode, the oscilloscope improves the measurement accuracy at 
the cost of bandwidth. Each time the sampling rate changes, a window 
displaying the current bandwidth  appears at the lower-left corner of th e screen. 

 ̧ In "High Res" mode, the highest waveform refresh rate mode is not supported. 
 
 

Sampling Mode  
 
This oscilloscope only supports the real-time sampling mode. In thi s mode, the 
oscilloscope produces the waveform display from samples collected during one 
trigger event.  The highest real-time sample rate on the analog channel of DS8000-R 
series is 10 GSa/s (note that f or DS8034-R, it is 5 GSa/s). The current sample rate is 
displayed under CH Sample Rate . 
 

 
 

Sample Rate  
 
Sampling is the process of converting the analog signal into th e digital signal at a 
specified time interval and then restorin g them in sequence. The sample rate is the 
reciprocal of the time interval.  
 
The sample rate of the analog channel is related to th e current channel mode. The 
maximum real-time sample rate in t he single-channel mode of the oscilloscope is 10 
GSa/s. The maximum real-time sample rate in the dual -channel mode is 5 GSa/s, and 
the maximum real-time sample rate in the 4-channel mode is 2.5 GSa/s.  
Note:  For DS8034-R, the maximum real-time sample rate in the single-channel 

mode of the oscilloscope is 5 GSa/s. The maximum real-time sample rate in 
the dual-channel mode is 5 GSa/s, and the maximum real-time sample rate in 
the 4-channel mode is 2.5 GSa/s 

Tip  

When you click the  label at the top of the sc reen to stop sampling, the 
oscilloscope will maintain its last captured graph. At this time, you can still expand 
or zoom the waveforms horizontally or vertically. 
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Note:  The sample rate is displayed both in the label  at the 
upper part of the screen and in t he CH Sample Rate  menu. To indirectly 

modify the sample rate, click the label  at the upper part 
of the screen. Then adjust the horizontal time b ase or modify the memory 
depth to modify the sample rate . In addition, if the triggering source  selects 
the analog channel, it w ill cause the channel mode to change, affecting the 
sampling rate. 

 
The impact of low sample rate on the waveform:  
 
1.  Waveform Distortion : when the sample rate i s too low, some waveform 
details are lost, and the sample waveform displayed is rather different from the 
actual waveform of the signal.  

 
2.  Wave form Aliasing : when the sample rate is twice lower than the actual 
signal frequency (Nyquist Frequency), the frequency of the waveform rebuilt from 
the sample data is smaller than the actual signal frequency. 

 

 
 

3.  Waveform  Leakage : when the sample rate is too low, the wavefo rm rebuilt 
from the sample data does not r eflect all the actual signal information. 

Tip  
Single-channel mode: only one of the four c hannels (CH1/CH2/CH3/CH4) is 
enabled. 
Dual-channel mode: either CH1 or CH2 is enabled; and either CH3 or CH4 is 
enabled. 
4-channel mode: CH1/CH2 are both enabled or CH3/CH4 are both enabled. 
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Mem ory Depth  
 
Memory depth refers to the number of points o f the oscilloscope that can store in one 
trigger acquisition. It reflects the storage capability of the acquisition storage. This 
oscilloscope is equipped with a standard memory d epth of up to 50 0 Mpts. 
 

T

Trigger Point

Pre-sample Delayed Sample

Memory Depth

 
Figure 4-4 Memory Depth 

 
The following equation shows the relations among memory depth, sample rate, and 
horizontal time base scale: 
 MDepth SRate TScale HDivs= ³ ³   

MDepthððindicates the memory depth. The unit is p ts. 

SRateððindicates the sample rate. The unit is Sa/s. 

TScaleððindicates the horizontal time base scale. The unit is s/div.  

HDivsððindicates the number of grids in the hor izontal direction. The unit is div. 

 
Therefore, under the same horizontal time base scale, a higher memory depth can 
ensure a higher sample rate. 
 
In the Acquisition  menu, click Mem Dept h to select the desired memory depth. By 
default, the memory depth is 1M. 

Pulse 
disappeared 
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͡ In single-channel mode, the memory depths available include Auto, 1 Kpts, 10 
Kpts, 100 Kpts, 1 Mpts, 10 Mpts, 25 Mpts, 50 Mpts, 100 Mpts, 125 Mpts, 250 
Mpts, and 500 Mpts. 

͡ In dual-channel mode, the memory depths available include Auto, 1 Kpts, 10 
Kpts, 100 Kpts, 1 Mpts, 10 Mpts, 25 Mpts, 50 Mpts, 100 Mpts, 125 Mpts, and 250 
Mpts. 

͡ In 4 -channel mode, the memory depths available include Auto, 1 Kpts, 10 Kpts, 
100 Kpts, 1 Mpts, 10 Mpts, 25 Mpts, 50 Mpts, 100 Mpts, and 125 Mpts. 

 
Note:  In "Aut o" mode, the oscilloscope selects the memory depth automat ically 

according to the current sample rate. 
 
 

Anti -Aliasing  
 
At a slower sweep speed, the sample rate is reduced, and a dedicated display 
algorithm can be used to minimize the possibility of aliasing. 
 
In the Acqu isitio n menu, click Anti -aliasing  to enable or disable the anti-aliasing 
function. By default, anti -aliasing is disabled. In this case, it is more likely to generate 
waveform aliasing. 
 
Note: This function should be enabled when the horizontal time base has a large 

deviation from the period of the s ignal under test (e.g. when  the horizontal 
time base is greater than five-fold the period of the signal under test) . It  is 
available when the timebase mode is "YT". 

 
 

Horizon tal Expansion  
 
Horizontal expansion indicates the reference position that the screen waveform is 
referenced to when it is hori zontally expanded or compressed. In YT mode, in the 
Acquisit ion  menu, click Mor e Ą Expand  and then select the desired reference 
position. The horizontal expansion reference supported by the oscilloscope includes 
Center, Left, Right, Trigger, and User. The default is "Center".  

 ̧ Center: when the horizontal time base i s modified, the waveform will  be 
expanded or compressed horizontally relative to the screen center. 

 ̧ Left: when the horizontal time base is modified, the waveform will be expanded 
or compressed horizontally relative to the left most position of the screen. 

 ̧ Right: when the hori zontal time base is modified, the waveform will be 
expanded or compressed horizontally relative to the r ightmost position of the 
screen. 

 ̧ Trigger: when the horizontal time base i s modified, the waveform will be 
expanded or compressed horizontally relative t o the trig ger point.  

 ̧ User: when th e horizontal time base is modified, the waveform displayed will be 
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expanded or compressed horizontally relative to the user -defined reference 
position. 
 

Note: This function is unavailable in YT mode with the delayed sweep being enabled, 
XY mode, and ROLL mode.
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Chapter 5  To Trigger the Osci ll oscope  
 
As for trigger, you set certain trig ger condition according to the requirement and 
when a waveform in the wav eform stream meets this condition, the oscilloscope 
captures this waveform as well as the neighboring part, and displays them on the 
screen. For the digital oscilloscope, it samples waveform continuously no matter 
whether it is stably triggered, but only s table trigger can be stably displayed. The 
trigger module ensures that every time base sweep or acquisition starts from the 
user-defined tr igger condition, namely every sweep is synchronous with the 
acquisition and the waveforms acquired is overlapped so as to display the stable 
waveforms. 
 
Trigger settings should be based on the features of t he input signal. To quickly 
capture the desired waveform, you need to understand the signal under test. This 
oscilloscope provides abundant trigger types that help you  focus on the desired 
waveform details. 
 
Contents in this chapter:  
Â Trigger Source 
Â Trigger Level 
Â Trigger Mode 
Â Trigger Coupling 
Â Trigger Holdoff 
Â Noise Rejection 
Â Trigger Type 
Â Zone Trigger 
Â Trigger Output Connector 
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Trigger Sour ce 
 

Click on the function navigation icon  at the lower-left corner of the screen to 

open the function navigation. Click on the trigger icon   to open the trigger setting 
menu. Click Source  to select the desired source. 
 
Analog channels (CH1-CH4), EXT (external trigger), or AC Line can all be selected as 
the trigger source. 
 
Analog channel input:  
Signals input from analog channels CH1-CH4 can all be used as trigger sources. No 
matter whether the ch annel selected is enabled, the channel can work normally.  
 
External trig ger input:  
The external trigger source can be used to trigger on the fifth channe l while all the 
other four channels are acquiring data. The trigger signal (e.g. ex ternal clock or 
signal of the circuit under test) will be  connected to EXT trigger source via the 
external trigger input t erminal [EXT TRIG]  connector. You can set the trigger 
conditions within the range of the trigger leve l (from  -5 V to + 5 V). 
 
AC line  in put:  
The trigger signal is obtained from the AC power input of the oscilloscope. AC trigger 
is usually used to measure signals relevant to the AC power frequency. For example, 
stably triggering the waveform output from the transformer of a transformer 
substation. It is mainl y used in related measurements of the power industry.  
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Tri gger L eve l 
 
The adjustment of the trigger level is related to the type of t he trigger source. 
 

 ̧ When the trigger source is selected from CH1 to CH4, click on the trigger setting  

label  at the ri ght-upper corner of the screen. Then, in the 
"Trigger Setting" window, input the trigger lev el with the pop -up numeric 
keypad into the "Level" field. You can also click the Up and Down arrow at the 
right of the "Level" field to increase or decrease the trigger level. During the 
adjustment, a trigger level line (the color of the trigger level line  should be 
consistent with that of  the channel color) and a trigger label " " are displayed 
on the screen, and they move up and down with the variation of the trigge r level. 
When you stopping modifying the trigger level, the trigger l evel line disappears 
in about 2 s. The current trigger level value is displayed at the upper-right corner 
of the screen. 

Note: In Runt Trigger, Slope Trigger, and Window trig ger, you need to set the 
upper and lower limits  of the trigger level. In the trigg er menu, you can set the 
specified trigger level. The difference between the current upper limit  and lower 
limit of the tri gger level is displayed at the upper -right side of the screen. Two 
trigger level labels (  and ) are displayed at the left side of the screen. 
Meanwhile, the real-time trigger level information is displayed at the lower -left 
side of the screen, as shown in the figure below. H indicates the upper limit of 

the trigger l evel, L indicates the lower limit of the trigger level, and Θ indicates 

the deviation of th e tr igger level. 

 
 

 ̧ When the trigger source is EXT, you can also set the trigger level in the "Trigger" 
menu. The current trig ger level value is displayed at the upper-right corner of 
the screen. 
Not e: For this trigger source, only the variation of the tri gger level value is 
displayed on the screen during the adjustment of th e trigger level, without 
displaying the trigger level l ines on the screen. 
 

 ̧ When the trigger source is AC Line, there is no trig ger level. 
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Trigger Mod e 
 
The following is the schematic diagram of the acquisition memory. To easily 
understand the tri gger event, we classify the acquisition memory into the pre -trigger 
buffer and post-trigger buffer.  

 
Figure 5-1 Schematic Diagram of the Acquisition Memory 

 
After the system runs, the oscilloscope operates by first filling the pre-trigger buffer. 
It starts s earching for a trigger after the p re-trigger buf fer is filled. While searching 
for the trig ger, the data sampled will still be transmitted to the pre-trigger buffer (the 
new data will continuously overwrite the previo us data). When a tri gger is found, the 
pre-trigger buffer contains the da ta acquired just before the trigger. Then, the 
oscilloscope will fill the post -trigger buffer and display the data in the acquisition 
memory.  
 
DS8000-R provides three trigger modes: Auto, Normal, and Single. The default is 
Auto. 
The trigger mode is displayed at the upper-right corner of t he screen: A (Auto), N 
(Normal), and S (Single). 

 ̧ Auto: In  this trigger mod e, if the specified trigger conditions are not found , 
triggers are forced and acquisitions are made so as to display the waveforms. 
This trigger mode should be used when the signal level is unknown or the DC 
should be displayed as well as when forcible tri gger is not necessary as the 
trigger condition always occurs. 

 ̧ Normal: In th is trigger mode, tri ggers and acquisitions only occur when the 
specified trigger conditions are found. This trigger mode should be used when 
the signal is with low repetition rate o r only the event specified by the trigger 
setting needs to be sampled as well as when auto trig ger should be prevented to 
acquire stable display. 

 ̧ Single: In this trigger mode , the oscilloscope performs a single trigger and 
acquisition when the specified tr igger conditions are found, and then stops. This 
trigger mode should be used when you need to p erform a single acquisition of 
the specified event and analyze the acquisition result (you can pan and zoom 
the currently displayed waveform, and the subsequent waveform data will not 
overwrite the current wavefor m). After a single trigger mode is initiated, the 
operating status of the oscilloscope is in "STOP" state.  

Pre-trigger Buffer  Post-trigger Buffer 

Trigger Event 

Acquisition Memory 
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Click on the t rigger setting label  at the upper-right corner of the 
screen. Then the following  window is displayed. Click to select "Auto", "Normal", or 
"Single" as the trigger mode. 
 

 
 

Note:  In "Nor mal" and "Single" trigger modes, press Force  on the front panel to 

generate a trigger signal forcibly. 
 
 

Trigger Coupling  
 
Trigger coupling decides which kind of components will be transmitted to the trigger 
module. Please distinguish it from "Channel Coupling " . 
 

Note:  Trigger coupling is only valid when the trigger type is Edge a nd the trigger 
source is an analog channel. 
 

In the "Trigger" menu, click Couplin g to select the desired coupling mode. 
DS8000-R provides four coupling mode: DC, AC, LFR, and HFR. By default, it is DC. 

 ̧ DC: allows DC and AC components to pass the trigger path.  
 ̧ AC: blocks the DC components and attenuates signals. 
 ̧ LFR: blocks the DC components and rejects the low-frequency components. 
 ̧ HFR: rejects the high frequency components. 

 

 
 

Trigge r Holdoff  
 
Trigger holdoff can be used to stably trigger on complex repetitive wavef orms that 
have multiple edges (or other events) between waveform repetition s (such as pulse 
series). Holdoff time indicates the time th at the oscilloscope waits for re -arming the 
trigger module after generating a correct trigger. The oscilloscope will not trigger 
even if the trigger condition is met during the holdoff time and wi ll only re-arm the 
trigger module after the holdoff time exp ires. 

Tip  
When "AC" or "LFR" is selected under Coup ling , no trigger level lines and trigger 
icons are displayed. When you adjust the tr igger level, you can only see the 
changes of the tr igger level values at the upper-right corner of the scre en. 
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For example, to stably trigger the repetitive pulse  series as shown in the figure below, 
the holdoff time should b e set to a value that is gre ater than t1 and smaller than t2. 
 
 

 
 
 

 
Figure 5-2 Schematic Diagram of Trigger Holdoff 

 

In the "Trigger" menu, click Holdoff  (for some trigger, Holdoff  is a sub menu under 
More , at this time, click Mor e Ą Holdoff ) and then set the holdoff t ime with the 
pop-up numeric keypad or scroll with the mouse to adjust the holdoff time . The 
adjustable range of holdoff time is from 8 ns to 10 s. By default, it is 8 ns.  
 
 

Noise Rejection  
 
Noise rejection can reject the high frequency noise in the signal and reduce the 
possibility of miss-tr igger of the oscilloscope. 
 
In the "Trigger" menu, click Noise Reject  continuously (for some trigger, Noise  
Reject  is a sub menu under More , at this time,  click More  Ą Noise  Rej ect ) to 
enable or disable noise rejection. 
 
Note:  This function is only available when the trigger source is an analog channel. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Holdoff Time Trigger Position 

t1 
t2 
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Tr igger Type  
 
DS8000-R series oscilloscope provides the following trigger functions.  
 

 ̧ Edge Trigger 
 ̧ Pulse Trigger 
 ̧ Slope Trigger 
 ̧ Video Trigger 
 ̧ Pattern Trigger 
 ̧ Duration Trigger 
 ̧ Timeout Trigger 
 ̧ Runt Trigger 
 ̧ Window Trigger 
 ̧ Delay Trigger 
 ̧ Setup/Hold Trigger 
 ̧ Nth Edge Trigger 
 ̧ RS232 Trigger (Option) 
 ̧ I2C Trigger (Option) 
 ̧ SPI Trigger (Option) 
 ̧ CAN Trigger (Option)  
 ̧ FlexRay Trigger (Option)  
 ̧ LIN Trigger (Option) 
 ̧ I2S Trigger (Option) 
 ̧ MIL-STD-1553 Trigger (Option)  
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Edge Trigger  
 
Triggers on the trigger leve l of the specified edge of the input  signal. 
 
Trigger Type:  

Click on the function navigation icon  at the lower-left corner of the screen. Click 
the trigger ic on and select Type  in the trigger setting menu. Select "Edge", and then 
the current tr igger setting information (incl uding trigger t ype, trigger source, and 
trigger level) is displayed at t he upper-right corner of the screen, as shown in th e 
figure below. The information will change based on the trigger settings. 

 
 
Source S election:  
Click Source  to open the signal source list and select CH1-CH4, AC Line, or EXT. For 
details, refer to descriptions in "Trigger Sour ce" . The current trigger source is 
displayed at the upper-right corner o f the screen. 
Note:  Only when we select the channel (that has been input with signals) as the 

trigger source, can we obtain a stable trigger.  
 
Edge Type:  
Click Slope  to select the input signal the edge on which the oscilloscope triggers. 
Then, the current edge type is displayed at the upper-right corner of  the screen.  

 ̧ Rising: triggers on the rising edge of the input sign al when the voltage level 
meets the specified trigger level. 

 ̧ Falling: triggers on the falling edge of the input signal when the voltage level 
meets the specified trigger level. 

 ̧ Either: triggers on the rising or falli ng edge of the i nput signal when the 
voltage level meets the preset tr igger level. 
 
Trigg er Mode:  
For details, refer to d escriptions in "Trigger Mod e" . 
 
Trigger Parameter Setting:  
Set the trigger  parameters (trigger coupling, trig ger holdoff, and noise rejection) 
under this trigger t ype. For details, refer to descriptions in "Trigger Coupling " , 
"Trigge r Holdoff " , and "Noise Rejection " . 
 
Trigger Level : 
Please refer to descriptions in "Tri gger L eve l" . The current trigger level  value is 
displayed at the upper-right corner of the screen.  
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Pulse Tr igger  
 
Triggers on the positive or negative pulse with a specified width. In this mode, the 
oscilloscope will trigger when the pulse width of the  input signal satisfies the 
specified pulse width condition. 
 
In this oscilloscope, positive pulse width is defined as the time difference between 
the two crossing points of the trigger le vel and positive pulse; negative pulse width is 
defined as the time difference between the two crossing points of the trigger level 
and negative pulse, as shown in the figure belo w. 

 
Figure 5-3 Positive Pulse Width/Negative Pulse Width 

 
Trigger Typ e:  
Click Type , and select "Pulse". Then, the current trigger setting infor mation is 
displayed at the upper-right corner of the screen, as shown in the fi gure below.  

 
 
Source Selection:  
Click Source  to open the signal source list and select CH1-CH4. For details, refer to 
descriptions in "Trigger Sour ce" . The current trigger source is displayed at the 
upper-right corner of the screen. 
Note:  Only when we select the channel (that has been input with signals) as the 
trigger source, can we obtain a stable trigger. 
 
Polarity : 
Click Polarity  continuously to select the desired polarity. The polarities available are 

positive polarity ( ) and negative polarity ( ). 
 
Trigger Condition : 
Click When  to select the trigg er condition. 

 ̧ When you select "Positive" for polarity, ">" for trigg er condition, the oscilloscope 

Trigger 

Level 

Trigger 
Level 

+Width 

A B 

-Width 

A B 
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triggers when the positive pulse width of  the input signal is greater than the 
specified pulse width. 

 ̧ When you select "Positive" for polarity, "<" for trigge r condition, the oscilloscope 
triggers when the positive pulse width  of the input signal is smaller than the 
specified pulse width. 

 ̧ When you select "Positive" for polarity, "<>" for trigger c ondition, the 
oscilloscope triggers when the positive pulse width  of the input signal is greater 
than the specified lower limit of pu lse width and smaller than the specified upper 
limit of pulse width.  

 ̧ When you select "Negative" for polarity, ">" for trigg er condition, the 
oscilloscope triggers when the negative pulse width of the input signal is greater 
than the specified pulse width. 

 ̧ When you select "Negative" for polarit y, "<" f or trigger condition, the 
oscilloscope triggers when the negative pulse width of the input signal is smaller 
than the specified pulse width. 

 ̧ When you select "Negative" for polari ty, "<>" for tr igger condition, the 
oscilloscope triggers when the negative pulse width of the input sig nal is greater 
than the specified lower limit of pu lse width and smaller than the specified upper 
limit of pulse wid th. 

 
Pulse  Wid th Setting : 

 ̧ When ">" or "< " is set to t he trigger condition, click Lower  or Upper  to set the 
lower/upper limit value with the pop-up numeric keypad or by scrolling with the 
mouse. The pulse range available is from 800 ps to 10 s. 

 ̧ When "<> " is set to the trigger c ondition, click Upp er  and Lower  to set the 
lower/upper limit value with the pop-up numeric keypad or by scrolling with the 
mouse.  
Note:  The lower limit of the pulse width mu st be smaller than the upper limit.  

 
Trigge r Mode:  
For details, refer to descriptions in "Trigger Mod e" . 
 
Trigger Parameter Setting:  
For details, refer to descriptions in "Trigge r Holdoff "  and "Noise Rejection " . 
 
Trigger Level : 
Please refer to descriptions in "Tri gger L eve l" . The current t rigger level value is 
displayed at the upper-right corner of the screen. 
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Slope Trig ger  
 
In Slope trigger, th e oscilloscope triggers on the positive or negative slope of the 
specified time. This trigger mode is applicable to ramp and tr iangle waveforms. 
 
In this oscilloscope, positive slope time is defined as the time difference between the 
two crossing points of trigger level lin e A and B with the rising edge; negative slope 
time is defined as the time difference  between the two crossing points of trigger level 
line A and B with the f alling edge, as shown in the fig ure below. 
  
 
 
 
 
 
 
 
 

Figure 5-4 Positive Slope Time/Negative Slope Time 
 

Trigger Type:  
Click Typ e to select "Slope". Then, the current trigger set ting information is 
displayed at the upper-right corner of the screen, as shown in the figure below.  

 
 
Source Selec tion:  
Click Source to switch the trigg er source and select CH1-CH4. For details, refer to 
descriptions in "Trigger Sour ce" . The current trigger source is displayed at the 
upper-right corner of th e screen. 
Note:  Only when we select the channel (that has been input with signals) as the 
trigger source, can we obtain a stable trigger.  
 
Edge Type:  
Click Slope continuously to select the input signal edge on which the oscilloscope 
triggers. 

 ̧ Rising: triggers on the rising edge of the input signal. 

 ̧ Falling: tr iggers on the falling edge of the input signal.  
 
Slope Condition : 
Click When  to select th e trigger condition. 

 ̧ When you select "Rising" for the edge type, ">" fo r trigger condi tion, the 
oscilloscope triggers when the positive slope time of the input signal is greater 
than the specified time.  

 ̧ When you select "Rising" for the edge typ e, "<" f or trigger condition, the 

Upper Limit of Trigger Level 
(Up Level) 

Lower Limit of Trigger Level 
(Low Level) 

 

 

 

A 

 

B 

Positive Slope Time Negative Slope Time 
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oscilloscope triggers when the positive slope time of the input signal is smaller 
than the specified time. 

 ̧ When you select "Rising" for the edge type, "<>" for trigger condition, the 
oscilloscope triggers when the positive slope time of the input signal is greater 
than the specified lower limit time and smaller than the specified upper limit 
time. 

 ̧ When you select "Falling" for the edge type, ">" for trigger condition, the 
oscilloscope triggers when the negative slope time of the in put signal is greater 
than the specified time. 

 ̧ When you select "Falling" fo r the edge type, "<" for trigger c ondition, the 
oscilloscope triggers when the negative slope time of the input signal is smaller 
than the specified time. 

 ̧ When you select "Falling" for the edge type, "<>" for tr igger condition, the 
oscilloscope tr iggers when the negative slope time of the input signal is greater 
than the specified lower limit time and smaller than the specified upper limit 
time. 

 
Slope Time Setting : 

 ̧ When "> " or " < " is set to trigger  condition, click Lower  or Upper  to set the 
lower/upper limit value with the pop-up numeric keypad or by scrolling with the 
mouse. The available range of the slope time is from 800 ps to  10 s. 

 ̧ When "<> " is set to trigger condition, click Upper  and Lower  to set the upper/  
lower limit value with the pop-up numeric keypad or by scrolling with the mouse.  
Note:  The lower slope time limit must be smaller than the up per slope time 
limit.  
 

Level  Selection and Adjustment o f Tr igger L evel:  
After the trigger condition setting is completed, you need to adjust the trigger level 
to correctly trigger the signal and obtain a stable waveform. Click Level Select  
(when "<> " is selected as the trigger condit ion, Level Select  is a sub-menu under 
More ) to select the desired level type for adjustment.  

 ̧ Level A: only adjusts the upper limit of t he trigger level, and the lower limit of 
the trigger level remains unchanged. 

 ̧ Level B: only adjusts the lower limit of the trigger level, and the upper limit of 
the trigger leve l remains unchanged. 

 ̧ Level AB: adjusts the upper and lower limits of the trigge r level at the same time, 
and the trig ger level deviation (the diffe rence between the upper limit and lower 
limit of th e trigger level) remains unchanged. 

 

Click on the trigger label  at the upper-right corner of the screen. The 
"Trigger Setting" window is displayed. Input the trigger level into the "Level A" and 
"Level B" field with the pop -up numeric keypad. You can use the Up and Down arrow 
at the right side of the "Level A" or "Level B" field to adjust the trigger level. During 
the adjustment of trigger  level, two tri gger level lines appear on the screen, and they 
move up and down with the change of the trigger level. At the same time, the 
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real-time trigger level information i s displayed at the lower -left corner of the screen 
(as shown in the figure belo w, H indicates the upper limit of the  trigger level, L 
indicates the lower limit of t he trigger level, and Ƕ indicates the trigger level 

deviation). When you stopping modifying the trigger level, the trigger level line and 
the trigger level information at the lower-left corner of the screen disappear in about 
2 s. The current trigger level  deviation is displayed at the upper-right corner of the 
screen. 

 
 
Trigger Mode:  
For details, refer to descriptions in "Trigger Mod e" . 
 
Trigger  Parameter Setting:  
Set the tr igger parameters (trigger holdoff  and noise rejection) under this trigger 
type. For details, refer to descriptions in "Trigge r Holdoff "  and "Noise 
Rejection " . 
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Vide o Tr igge r 
 
The video signal can include image information and timing information, which  adopts 
different standards and formats. DS8000-R series can trigger on the standard video 
signal field or line of NTSC (National Television Standards Committee), PAL (Phase 
Alternating Line), or SECAM (Sequential Couleur A Memoire). 
 
Trigger Type:  
Click Type  to select "Video". The current trigger setting information  is displayed at 
the upper-right corner of the s creen, as shown in the figure below.  

  
 
Source Selection:  
Click Source  to switch t he trigger source and select CH1-CH4. For details, refer to 
descriptions in "Trigger Sour ce" . The current trigger source is displayed at the 
upper-right corner of the screen. 
Note:  Only when we select the channel (that has been input with signals) as the 
trigger source, can we obtain a stable trigger. 
 
Vid eo Polarity : 
Click Polarity  continuously to select the desired video polarity. The polarities 

available are positive polarity ( ) and negative polarity ( ).  
 
Video Standard : 
Click Sta nda rd  to select the desired video standard.  

Video 
Standa rd  

Frame Freq uency 
(Frame)  

Scan Type  TV Scan Lin e 

NTSC 30 Interlaced Scan 525 

PAL/SECAM 25 Interlaced Scan 625 

480p/60Hz 60 Progressive Scan 525 

576p/50Hz 50 Progressive Scan 625 

720p/60Hz 60 Progressive Scan 750 

720p/50Hz 50 Progressive Scan 750 

720p/30Hz 30 Progressive Scan 750 

720p/25Hz 25 Progressive Scan 750 

720p/24Hz 24 Progressive Scan 750 

1080p/60Hz 60 Progressive Scan 1125 

1080p/50Hz 50 Progressive Scan 1125 

1080p/30Hz 30 Progressive Scan 1125 

1080p/25Hz 25 Progressive Scan 1125 

1080p/24Hz 24 Progressive Scan 1125 

1080i/60Hz 60 Interlaced Scan 1125 

1080i/50Hz 50 Interlaced Scan 1125 
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Sync : 
Click Sync  to select the sync type. 

 ̧ All Lines: triggers on the first li ne found. 
 ̧ Line: triggers on the specified line. 

When this sync type is selected, you can specify a line number. Click Line , then 
use the pop-up numeric keypad or scroll with the mouse to modify the  line 
number. The range of the line number is related to th e currently selected video 
standards. The range is from 1 to 5 25 (NTSC), 1 to 625 (PAL/SECAM), 1 to 525 
(480p), 1 to 625 (576 p), 1 to 750 (720p), a nd 1 to 1125 (1080p/1080i). 

 ̧ Odd: triggers on the r ising edge of the fir st ramp pulse in the odd field.  It is only   
available when the video standard is set to "NTSC", " PAL/SECAM", or "1080i". 

 ̧ Even: triggers on t he rising edge of the first ramp pulse in th e even field. It is 
only available when the video standard is set to "NTSC", "PAL/SECAM", or 
"1080i". 

 
Noise Rejec tion : 
Set the trigger para meter (noise rejection) under t his trigger t ype. For details, refer 
to descriptions in "Noise  Rejection " . 
 
Trigger Mode:  
For details, refer to descriptions in "Trigger Mod e" . 
 
Trigge r Setting:  
For details, refer to d escriptions in "Noise Rejection ". 
 
Trigger Level:  
For details, refer to descriptions in "Tri gger L eve l" . 
 

 

Tip  
 ̧ For a better observation of the waveform det ails in the video signal, you can 

set a larger memory depth first.  
 ̧ In the trigg er debugging process of video signals, the frequency in different 

part of the signal can be reflected b y a different brightness, as RIGOL  digital 

oscilloscope provides the intensity graded color display function. Experienced 
users can quickly judge the signal quality and discover abnormalities during 
the debugging process. 
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Pattern Trigger  
 
Identifies a t rigger condition by searching for a specified pattern. This pattern is a 
logical "AND" combination of channels. Each channel can be set to H (high), L (l ow), 
or X (don't care).  A rising or falling edge (y ou can only specify a single edge) can be 
specified for one channel included in the pattern. Wh en an edge is specified, the 
oscilloscope will trigger at the edge specified if the patte rn set for the other channels 
is true (namely the ac tual pattern of the  channel is the same as the preset pattern). 
If no ed ge is specified, the oscilloscope will trigger on the last edge that makes the 
pattern true. If all the c hannels in the pattern are set to "X", the oscilloscope will not 
trigger.  

 
Figure 5-5 Pattern Trigger 

 
Tri gge r Type:  
Click Type  to select "Pattern" as the trigger type. Then, t he current tr igger setting 
information is displayed at the upper-right corner of the screen, as shown in the 
figure below.  

  
 
Sour ce Selec tion:  
Click Source  to open the signal source list and select CH1-CH4. For details, refer to 
descriptions in "Trigger Sour ce" . The current trigger source is displayed at the 
upper-right corner of the screen. 
Not e: Only when we select the channel (that has been input with signals) as the 
trigger source, can we obtain a stable trigger. 
 
Pattern Setting : 
Click Code  to select the pattern of the currently selected channel. The available 
patterns include the following five types:  

 ̧ H: sets the pattern of the channel selected to "1", i.g. t he voltage level is higher 
than the trigger level  of the channel. 

 ̧ L: sets the pattern of the channel selected to "0", i.g. the voltage l evel is lower 
than the trigger level of the channel. 

 ̧ X: sets the pattern  of the channel selected to "X", i.g. this  channel is not used as 
a part of the patter n. When all channels in the pattern  are set to "X", the 
oscilloscope will not trigger. 

 ̧ Rising: sets the pattern to the rising edge ( ) of the channel selected. 
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 ̧ Falling: sets the pattern to the fallin g edge ( ) of the channel selected. 
 
The corresponding pattern is displayed at the bottom of the screen. The patterns of 
channels CH1-CH4 are presented from left to right, as shown in the figure below. 

 
 
Click the above channel pattern. Then, a virtual keypad is displayed. For example, 
click CH2 pattern, then the virtual keypad for setting the  channel pattern is displayed, 

as shown in Figure 5-6. Click the left arrow key  or the right arrow key  to 
move the pattern bit. Then select a pattern bit. After the pattern of th e current 
channel is set completely, the cursor goes to the next patter n bit automatically. Set 
them respectively. After all the patt ern bits are set completely, click OK to confirm 
the setting, and close the virtual keypad. You can also click ALL to apply the current 
pattern to all the channels. This key functions the same as the All  Bits  menu key. 
 

 
Figure 5-6 Virtual Keypad for Pattern Setting 

 
Note:  Only one edge (rising or falling edge) can be specified in the pattern. If o ne 
edge item is currently defined and then another edge item is def ined in another 
channel in the pattern, then a prompt message "Invalid input " is displayed. Then the 
latter defined edge item will be replaced by X. 

 
All Bi ts:  
Click All  Bits  to set the patterns of all channels to the currently selected pattern. 
 
Trigger M ode:  
For details, refer to descriptions in "Trigger Mod e" . 
 
Trigger Parameter Setti ng:  
Set the trigger parameters (trigger hold off and noise rejection) under this  trigger 
type. For details, refer to descriptions in "Trigge r Holdoff "  and "Noise 
Rejection " . 
 
Trigger Level : 
Refer to "Tri gger L eve l" . The current t rigger level value is displayed at the 
upper-right corner of the screen.  

Confirmation Key 
 

All Bits 
 

Move the cursor to 
the left  
Move the cursor to 
the right 

Pattern 
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Dur ation  Trigger  
 
In duration trigger, th e instrument identifies a trigger condition by searching for the 
duration of a specified pattern. This pattern is a logical "AND" combination of the 
channels. Each channel can be set to H (high), L (low), or X (don't care).  When the 
duration ( T) of this pattern meets the preset time, t he oscilloscope initiates a 

trigger, as shown in the f igure below. 

 
 

Figure 5-7 Duration Trigger 
 
Trigger Type:  
Click Type  to select "Duration". Then, the current trigger setting information is 
displayed at the upper-right corner of the screen, as shown in the figure below.  

  
 
Source Selection:  
Click Sour ce to open the signal source list and select CH1-CH4. For details, refer to 
descriptions in "Trigger Sour ce" . The current trigger source is displayed at the 
upper-right corner of the screen. 
Note : Only when we select the channel (that  has been input with signals) as the 
trigger source, can we obtain a stable trigger.  
 
Patte rn Setting : 
Click Code  to select the patte rn of the currently selected ch annel. The corresponding 
pattern is displayed at the bottom of the s creen. The patterns of channels CH1-CH4 
are presented from left to right, as shown in the  figure below.  
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 ̧ H: sets the patte rn of the channel selected to "H", i.g. the voltage  level is higher 
than the trigger level of the channel. 

 ̧ L: sets the pattern of the channel selected to "L", i.g. the voltage level is lower 
than the trigger level  of the channel. 

 ̧ X: sets the pattern of the  channel selected to "X", i.g. this channel is not used as 
a part of the patter n. When all channels in the pattern are set to "X", the 
oscilloscope will not trigger. 
 

Trigger Condition:  
Click When  to select the trigger con dition. 

 ̧ > : triggers when the durat ion of the pattern is great er than the preset time. 
Click Lower  to set the lower limit of the dur ation of the pattern. Its range is 
from 800 ps to 10 s.  

 ̧ < : triggers when the duration of the pattern is smaller than the pres et time. 
Click Upper  to set the up per limit of the duration o f the pattern. It s range is 
from 800 ps to 10 s.  

 ̧ <> : triggers when the duration of the pattern is s maller than the upper limit of 

the preset time and greater than the lower limit of the preset ti me. Click Upper  

to set the upper l imit of the duration of the  pattern, and the range is from 801 ps 

to 10 s. Click Lower  to set the lower limit of the duration of the pattern , and the 

range is from 800 ps to 9.9 s. 

 ̧ >< : triggers when the duration of the pat tern is greater than the upper lim it of 

the preset time or smaller than the lo wer limit of the preset time. Click Upper  to 

set the upper limit of the duration o f the pattern , and the range is from 80 1 ps to 

10 s. Click Lower  to set the lower limit of the d uration of the pattern , and the 

range is from 800 ps to 9.9 s. 

Note:  The lower time limit must be smaller than th e upper time limi t. 

 
All  Bits:  
Click All  Bits  to set the pattern  of all trigger  sources to the pattern setting  selected 
currently. 
 
Trigger Mod e:  
For details, refer to descriptions in "Trigger Mod e" . 
 
Trigger Param eter Setting:  
For details, refer to descriptions in "Trigge r Holdoff "  and "Noise Rejection " . 
 
Trigger Level:  
Refer to "Tri gger L eve l" . The current trigger level  value is displayed at the 
upper-right corner of the s creen. 
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Timeout Tr ig ger  
 
In Timeout trigger, t he oscilloscope triggers when t he time inter val ( T) (the time 

from when the rising edge (or fall ing edge) of th e input signal passes through the 
trigger level to the time from when the neighboring falling edge (or rising edge) 
passes through the trigger level) is greater than the preset timeout value, a s shown 
in the figure  below. 

Time Out

T Time Out<    T

 
Figure 5-8 Timeout Trigger 

 
Trigger Type:  
Click Type  to select "Timeout". Then, the current trigger setting inform ation is 
displayed at the upper-right corner of the screen, as shown in the figure b elow.  

  
 
Sour ce Selection:  
Click Source  to open the signal source list and select CH1-CH4. For details, refer to 
descriptions in "Trigger Sour ce" . The current trigg er source is displayed at the 
upper-right corner of th e screen. 
Note:  Only when we select the channel (that has been input with signals) as the 
trigger source, can we obtain a stable trigger.  
 
Edge Type:  
Click Slope  to select the edge type of the input sig nal that starts to pass through the 
trigger level.  

 ̧ Rising: starts timing wh en the rising edge of th e input signal passes through 
the trigger level.  

 ̧ Falling: starts timing when the falling edge of the input signal pass es 
through the trigger level.  

 ̧ Either: starts timing when either edge of the input signal passes through the 
trigger level. 
 

Timeout Valu e:  
Timeout value represents the maximum time that  the signal remains idle before the 
signal passes through the trigger level. Click Time out  and use the pop-up numeric 
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keypad or scroll with the mouse to set the timeout value of Timeout trigger. The 
available range is from 16 ns to 10 s.  
 
Trigger Mode:  
For details, refer to descriptions in "Trigger Mod e" . 
 
Trigger Para meter Setting:  
For details, refer to descriptions in "Noise Rejection " . 
 
Trigger Level:  
Refer to "Tri gger L eve l" . The current trigger le vel value is displayed at the 
upper-right corner of  the screen. 
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Runt  Trigger  
 
This trigger mode is used to trigger pu lses that pass through one trigger level but fail 
to pass through another trigger level, as shown in the figure below. 
 
 

 
 
 

Figure 5-9 Runt Trigger 
 
Tri gger Type:  
Click Type  to select "Runt". Then, the current trigger setting information is displayed 
at the upper-right corner of the screen, as shown in th e figure below.  

  
 
Sour ce Selection:  
Click Source  to switch t he trigger source and select CH1-CH4. For details, refer to 
descriptions in "Trigger Sour ce" . The current trigger source is displayed at the 
upper-right corner of the screen. 
Note:  Only when we select the channel (that has been input with signals) as th e 
trigger source, can we obtain a stable trigger.  
 
Polari ty : 
Click Polarity  continuously to select the pulse polarity of Runt trigg er. 

 ̧ Positive: triggers on the positive runt pulse. 

 ̧ Negative: triggers on the negative runt pulse. 
 
Trigger C ondition : 
Click When  to set the trigger conditions of Runt trigger.   

 ̧ None : indicates not setting the trigger condition of Run t t rigger. 
 ̧ > : t riggers when the runt pulse width is greater than t he lower limit o f pulse 

width. Click Lower  to set the minimum pulse width of Runt trigger.  
 ̧ < : triggers when the runt pulse width is smaller than the up per limit of pulse 

width. Click Upper  to set the maximum pulse width of  Runt trigger.  
 ̧ <> : triggers when  the runt pulse width is greater than t he lower limit and 

smaller than the upper limit of pulse width. Click Upper  to set the maximum 

pulse width of Runt trigger. Click Lower  to set the mini mum pulse width of Runt 

trigger.  

Lower Limit of 
the Trigger Level 

Upper Limit of the 
Trigger Level 

Negative Runt Pulse 

Positive Runt Pulse 
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Note:  The lower limit of the pul se width must be smaller than the upper limit.  

 
Level Selection and Adjustment of Trigger Level:  
After the trigger condition setting is completed, you n eed to adjust the trigger level 
to correctly trigger the signal and obtain a stable waveform. Click Leve l Select  
(when "<> " is selected as the trigger condition,  Level Select  is a sub-menu under 
More ) to select the desired level type for adjustment .  
Level A: only adjusts the upper limit of the t rigger level, and the lower limit of the 
trigger level remains unchanged. 
Level B: only adjusts the lower limit of the trigger level, and the upper limit of the 
trigger level remains unchanged. 
Level AB: adjusts the upper and lower limits of the trigger le vel at the same time, and 
the trigger level deviation (the diff erence between the upper limit and lower limit of 
the trigger level) remains unchanged. 
 

Click on the trigger level setting label  at the upper-right corner of the 
screen. Then a "Trigger Setting" window is displayed. In t he Level  field, input a 
value with the pop-up numeric keypad. You can also use the Up and Down arrow at 
the right of the Level  field to increase or decrease the trigger level.  During the 
adjustment of trigger level, two trigge r level lines appear on the screen, and they 
move up and down with the change of the trigger level. At  the same time, the 
real-time trigger level informatio n is displayed at the lower -left corner of the sc reen 
(as shown in the figure below, H indicates the upper limit  of the trigg er level, L 
indicates the lower limit of the trigge r level, and Ƕ indicates the trigger level 

deviation). When you stopping modifying the trigger level, the trigger level line and 
the trigger level inf ormation at the lower -left corner of the screen disappear in about 
2 s. The current trigger level deviatio n is displayed at the upper-right corner of the 
screen. 

 
 
Trigger Mode:  
For details, refer to descriptions in "Trigger Mod e" . 
 
Trigger Pa rameter Sett ing:  
Set the trigger parameters (trigger holdoff and noise rejec tion) under this  trigger 
type. For details, refer to descriptions in "Trigge r Holdoff "  and "Noise 
Rejection " . 
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Window Tri gger  
 
Window trigger provides a high trigger level and a low tri gger level. The instrument 
triggers when the input signal passes through the high trigger level or the low trigger 
level. 
 
Trigger Type:  
Click Type  to select "Window". Then, the current trigger setting information is 
displayed at the upper-right corner of the screen, as shown in the figure below.  

  
 
Source Selection:  
Click Source  to switch the trigger source and select CH1-CH4. For details, refer to 
descriptions in "Trigger Sour ce" . The current trigger s ource is displayed at the 
upper-right corner of the screen. 
Note:  Only when we select the channel (that has been input with signals) as the 
trigger source, can we obtain a stable trigger.  
 
Edge Type : 
Click Slope  to select the input signal the edge on which the oscilloscope triggers.  

 ̧ Rising: triggers on the rising edge of the input signal when the voltage l evel 
is higher than the  preset high trigg er level. 

 ̧ Falling: triggers on the falling edge of the input signa l when the voltage level 
is lower than the preset low trigger level.  

 ̧ Either: triggers on the ris ing or falling edge of the input signal when the 
voltage level meets the preset trigger level. 
 
Trigger Position : 
After selecting the window type, click Position  to select the trigger position so as to 
further specify the time poin t of trigger.  

 ̧ Enter : triggers when the input signa l enters the specified trigger level range. 
 ̧ Exit : triggers when the input signal exi ts the specified trigger level range. 
 ̧ Time : triggers when the accumulated hold time since the in put signal entered 

the specified trigger level range is equal to the window time. When this type is 
selected, click Time  to set the window time. You can also use the numeric 
keypad or scroll with the mouse to set it. Its available range is from 8 ns to 10 s. 
 

Level Selection and Adjustment of Trigger Leve l:  
After the trigger condition setting is complete d, you need to adjust the t rigger level 
to correctly trigger the signa l and obtain a stable waveform. Click Level Select  to 
select the desired level type for adjustment .  

 ̧ Level A: only adjusts the upper lim it of the trigger level, and the lower limit of 
the tr igger level remains unchanged. 

 ̧ Level B: only adjusts the lower limit of the trig ger level, and the upper limit of 
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the trigger level remains unchanged. 
 ̧ Level AB: adjusts the upper and lower limits of the  trigger level at the same time, 

and the trigger le vel deviation (the difference between the upper limit and lower 
limit of th e trigger level) remains unchanged. 

 

Click on the trigger level setting label  at the upper-right corner of the 
screen. Then a "Trigger Setting" window is displayed. In the Level  field, input a 
value with t he pop-up numeric keypad. You can also use the Up and Down arrow at 
the right of the Level  field to increase or decrease the trigger level. During the 
adjustment of trigger level,  two trigger level li nes appear on the screen, and they 
move up and down with  the change of the trigger level. At the same time, the 
real-time trigger level and slope information is displa yed at the lower -left corner of 
the screen (as shown in the figure b elow, H indicates the upper limit of the trigge r 
level, L indicates the lower limit of the trigger level, and Ƕ indicates the trigger level 

deviation). When you stopping modifying the trigger level, the trig ger level line and 
the trigger level information at the lower -left corner of the screen disappear in about 
2 s. The current tr igger level deviation is displayed at the upper-right corner of the 
screen. 

 
 
Trigger Mode:  
For details, refer to descriptions in "Trigger Mod e" . 
 
Trigger Parameter Setting:  
Set the t rigger parameters (trigger hol doff and noise rejection) under this trigger 
type. For details, refer to descriptions in "Trigge r Holdoff "  and "Noise 
Rejection " . 
 



RIGOL  Chapter 5 To Trigger the Oscilloscope 

5-26 DS8000-R User Guide 

Delay Trig ger  
 
In Delay trigger, you need to set Source A and Source B. The oscilloscope triggers 
when the time difference ( T) between the specified edges of Source A (Edge A) and 
Source B (Edge B) meets the preset time limit, as shown in the figure below. 
Note:  Edge A and Edge B must be two neighboring edges. 

T

Source A

Source B

Edge A=
Edge B=

 
Figure 5-10 Delay Trigger 

 
Trigger Type:  
Click Type  to select "Delay". Then, the current trigger setting infor mation is 
displayed at the upper-right corner of the screen, as shown in the figure below.  

  
 
Source A:  
Click SourceA  to select CH1-CH4 as the trigger source of Source A. For details, 
please refer to descriptions in "Trigger Sour ce" . The current trigger source is 
displayed at the upper-right corner  of the screen. 
Note:  Only when we select the channel (that has been input with signals) as the 
trigger source, can we obtain a stable trigger.  
 
Edge A:  
Click EdgeA  continuously to select the trigger  edge type of Source A in Delay trigger. 

It can be set to  "Rising"  or "Falling" . 
 
Source B:  
Click Sour ceB to select CH1-CH4 as the trigger source of Source B. For details, refer 
to descriptions in "Trigger Sour ce" . The current trigger source is displayed at the 
upper-right corner of the screen.  
Note:  Only when we select the channel (that has been input with signals) as the 
trigger source, can we obtain a stable trigger.  
 
Edge B:  
Click EdgeB continuously to select the trigger edge type of Source B in Delay trigger. 
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It can be set to "Rising"  or "Falling" . 
 
Trigger  Condition:  
Click When  to set the time limit condition of Delay trigger.  

 ̧ > : triggers when the time difference ( T) between the specified edges of 

Source A and Source B is greater than the preset time lower limit. Click Lower  

to set the delay time lower limit in Delay t rigger.  

 ̧ < : triggers when the time difference ( T) between the specified edges of 

Source A and Source B is smaller than the preset time upper limit. Click Upper  

to set the delay time upper limit in Delay trigger.  

 ̧ <> : triggers when the time difference ( T) between the specified edges of 

Source A and Source B is greater than the lower limit of the preset time and 

smaller than the upper limit of the preset time. Click Upper  to set the delay time 

upper limit in Delay trigger. Click Lower  to set the delay time lower limit in Delay 

trigger.  

Note:  The lower time limit must be smaller than the upper time limi t. 

 ̧ >< : triggers when the time difference ( T) between the specified edges of 

Source A and Source B is smaller than the lower limit of the preset time or 

greater than the upper limit of the preset time. Click Upper  to set the delay time 

upper limit in Delay trigger. Click Lower  to set the delay tim e lower limit in Delay 

trigger.  

Note:  The lower time limit must be smaller than the upper time limit.  

 
Trigger Mode:  
For details, refer to descriptions in "Trigger Mod e" . 
 
Trigger Parameter Setting:  
Set the trigger parameters (trigger holdoff and noise rejection) under this trigger 
type. For details, refer to descriptions in "Trigge r Holdoff "  and "Noise 
Rejection " . 
 
Trigger Level:  
Refer to "Tri gger L eve l" . The current trigger level  value is displayed at the 
upper-right corner of the screen.  
 



RIGOL  Chapter 5 To Trigger the Oscilloscope 

5-28 DS8000-R User Guide 

Setup / Hold Trigger  
 
In Setup/Hold trigger, you need to set the clock sourc e and data source. The setup 
time starts when the data signal passes the trigger level and ends at the coming of 
the specified clock edge; the hold time starts at the coming of the specified clock 
edge and ends when the data signal crosses the trigger level again, as shown in the 
figure below. The oscilloscope triggers when the setup time or hold time is smaller 
than the preset time.  

T1
T2

Data Source

Clock Source

T2

T1 is the setup time

is the hold time

The edge type is The data type is H
 

 
Figure 5-11 Setup/Hold Trigger 

 
Trigger Type:  
Click Type  to select "Setup/Hold". Then, the current trigger setting information is 
displayed at the upper-right corner of the screen, as shown in the figure below.  

  
 
Clock Source:  
Click SCL to set the signal source of the clock line. It can be set to CH 1-CH4. For 
details, refer to descript ions in "Trigger Sour ce" . The current clock source (trigger 
source) is displayed at the upper-right corner of the screen.  
Note:  Only when we select the channel (that has been in put with signals) as the 
clock source, can we obtain a stable trigger.  
 
Edge Type:  
Click Slope  continuously to select the desired clock edge type, and it can be set to 

"Rising"  or "Falling" . 
 
Data Source:  
Click SDA to set the signal source of the data line. It can be set to CH1-CH4. For 
details, refer to descriptions in "Trigger Sour ce" . The current data source (trigger 
source) is displayed at the upper-right corner of the screen. 
Note:  Only when we select the channel (that has been input  with signals) as the 
trigger source, can we obtain a stable trigger.  
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Data Type:  
Click Data Type  continuously to set the effective pattern of the data signal.  It can 
be set to H (hi gh level) or L (low level).  
 
Trigger Condition:  
Click When  to select the trigger condition  of Setup/Hold trigger.  

 ̧ Setup : the oscilloscope triggers when the setup t ime is smaller than the 
specified setup time. After selecting this type, click More  Ą Setup  to set the 
setup time. You can use the pop-up numeric keypad or scroll with the mouse to 
set it.  

 ̧ Hold : the oscilloscope triggers when the hold time is smal ler than the specified 
hold time. After selecting this type, click More  Ą Hold  to set the hold time.  You 
can use the pop-up numeric keypad or scroll with the mouse to set it.   

 ̧ Setup / Hold : the oscilloscope triggers when the setup time or the hold t ime is 
smaller than the specified time value. After selecting this type, click More  Ą 
Setup  and More  Ą Hold  to set the setup tim e and hold time respectively. You 
can use the pop-up numeric keypad or scroll with the mouse to set them.  

 
Trigger Mode:  
For details, refer to descriptions in "Trigger Mod e" . 
 
Trigger Parameter Setting:  
Set the trigger parameter (noise rejection) under this trigger type. For details, refer 
to descriptions in "Noise Rejection " . 
 
Trigger Level:  
Refer to "Tri gger L eve l" . The current trigger level  value is displayed at the 
upper-right corner of  the screen. 
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Nth Edge Trigger  
 
Triggers on the Nth edge that appears after the specified idle time. For example, in  
the waveform shown in the figure below, the instrument should trigger on t he 
second rising edge after the specified idle time (the time between two neighboring 
rising edges), and the idle time should be within the range between P and M (P<Idle 
Time<M). Wherein, M is the time between the first rising edge and its previous rising 
edge; P is the maximum time between the rising edges that participate in counting.  

M

P< Idle Time< M

Edge Type=

Edge Num= 2

P

 
Figure 5-12 Nth Edge Trigger 

 
Trigger Type:  
Click Type  to select "Nth Edge". Then, the current t rigger setting information is 
displayed at the upper-right corner of the screen, as shown in the figure below.  

  
 
Source  Selection : 
Click Source  to open the signal source list and select CH1-CH4. For details, refer to 
descriptions in "Trigger Sour ce" . The current trigger source is displayed at the 
upper-right corner of the screen.  
Note:  Only when we select the channel (that has been input w ith signals) as the 
trigger source, can we obtain a stable trigger.  
 
Edge T ype : 
Click Slope  continuously to select the input signal edge on which the oscilloscope 
triggers. 

 ̧ Rising: triggers on the rising edge of the input signal when the  voltage level 
meets the specified trigger level. 

 ̧ Falling: triggers on the  falling edge of the input signal wh en the voltage level 
meets the specified trigger level. 
 
Idle Time : 
Click Idle  Time  to set the idle time before the edge counti ng in Nth edge trigger. Use 
the pop-up numeric keypad or scroll with the mouse to set the idle time.  



Chapter 5 To Trigger the Oscilloscope  RIGOL  

DS8000-R User Guide 5-31 

Edge Count : 
Click Edges to set the value of "N" in Nth edge trigger. Use the pop-up numeric 
keypad or scroll with the mouse to set the edge count. Its avai lable range is from 1 to 
65535. 
 
Trigger Mode:  
For details, refer to descriptions in "Trigger Mod e" . 
 
Trigger Parameter Setting:  
Set the trigger parameter (noise rejection) under this trigger type. For details, ref er 
to descriptions in "Noise Rejection " . 
 
Trigger Level:  
Refer to "Tri gger L eve l" . The current trigger level  value is displayed at the 
upper-right corner of the screen.  
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RS232 Trigger (Option)  
 
RS232 bus is a serial communication mode used in data transmission between PCs or 
between a PC and a terminal. In RS232 serial protocol, a character is transmitted as 
a frame of data. The frame consists of 1 start bit, 5 -8 data bits, 1 check bit, and 1 -2 
stop bits. Its format is as shown in the figure below. DS8000-R series oscilloscope 
triggers when the start frame, error frame, check error, or the specified data of  the 
RS232 signal is detected. 
 

 

 
 

Figure 5-13 Schematic Diagram of RS232 Protocol 
 
Trigger Type:  
Click Type  to select "RS232". Then, the current trigger setting information is 
displayed at the upper-right corner of the screen, as shown in the figure below.  

  
 
Source:  
Click Source  to open the signal source list and select CH1-CH4. For details, refer to 
descriptions in "Trigger Sour ce" . The current trigger source  is displayed at the 
upper-right corner of the screen.  
Note:  Only when we select the channel (that has been input with signal s) as the 
trigger source, can we obtain a stable trigger.  
 
Trigger Condition:  
Click When  to select the desired trigger condition.   

 ̧ Start: triggers on the start frame position.  
 ̧ Error: triggers when an error frame is detect ed. 
 ̧ Check Error: triggers when a check error is detected.  
 ̧ Data: trig gers on the last bit of the preset data bits. Click Data , then use the 

numeric keypad or scroll with the mouse to set the data of RS232 trigger.   
 
Data Bits:  
Indicate the number of bits per frame.  Click More  Ą Data Bits  to select the desired 
data bits. The available data bits include "5 Bits", "6 Bits", "7 Bits", and "8 Bits".  
 
Stop  Bit:  
Indicate when to stop outputting . Click More  Ą Stop Bit  to select the desired stop 
bit. The available stop bit include "1 Bit", " 1.5 Bits", and "2 Bits". 
 

Start  Bit Data Bits Check Bit Stop Bit 
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Parity : 
Used to verify whether d ata are properly transmitted. Click More  Ą Parity  to select 
the desired parity. The available parity include "None", "Even", and "Odd".  
 
Polarity : 
Click Polarity  continuously to select the polarity of data transmission. It can be set 
to "Pos"  or "Neg" .  
 
Baud Rate:  
Set the baud rate of data transmission (i.g. specifies a clock freque ncy). The 
following setting methods are available for baud rate:  

 ̧ Click Baud  Rate , then set the us er-defined baud rate with the di splayed 
numeric keypad or by scrolling with the mouse.  

 ̧ Click Baud  Rate , then select the preset baud rate from the available o ptions. 
The available baud rates include 50 bps, 75 bps, 110 bps, 134 bps, 150 bps, 300 
bps, and etc.  
 

Trigge r Mode:  
For details, refer to descriptions in "Trigger Mod e" . 
 
Trigger Parameter Setting:  
For details, refer to descriptions in "Noise Rejection " . 
 
Trigger Level:  
Refer to "Tri gger L eve l" . The current trigger level  value is displayed at the 
upper-right corner of the screen.  
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I2C Trig ger (Option )  
 
I2C is a 2-wire serial bus used to connect the microcontroller and its peripheral 
device. It is a bus standard wide ly used in the microelectronic communication control 
field. 
 
The I2C serial bus consists of SCL and SDA. Its transmission rate is determined by 
SCL, and its transmission data is determined by SDA, as shown in the figure below. 
DS8000-R triggers on the star t condition, restart, stop, missing acknowledgm ent, 
specific device address, or data value. Besides, it can also trigger on the specific 
device address and data values at the same time. 
 

 
Figure 5-14 Schematic Diagram of I2C Protocol 

 
Trigger Type:  
Click Type  to select "I 2C". Then, the current trigger setting information is displayed 
at the upper-right corner of the screen, as shown in the figure below.  

  
 
Source Selection:  
Click SCL and SDA to specify the signal sources of SCL and SDA respectively. They 
can be set to CH1-CH4. For details, refer to descriptions in "Trigger Sour ce" . The 
current trigger source is displayed at the upper -right corner of the screen. 
Note : Only when we select the channel (that has been input with signals) as the 
trigger source, can we obtain a stable trigger.  
 
Trigger Condition:  
Click When  to select the desired trigger condition.   

 ̧ Start: triggers when SDA data transitions from high level t o low level while SCL is 
high level. 

 ̧ Stop: triggers when SDA data transitions from low level to high level while SCL is 
high level.  

 ̧ Restart: triggers when another start condition occurs before a stop condition. 
 ̧ MissedAck: triggers when the SDA data is high level during any acknowledgment 
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of SCL clock position. 
 ̧ Address: the trigger searches for the specified address value. When this event 

occurs, the oscilloscope will trigger on the read/writ e bit.  After this trigger 
condition is selected: 

ü Click AddrBits  to select the desired address bits. The available address bits 
are "7 Bits", "8 Bits", and "10 Bits". 

ü Click Address , then use the numeric keypad or scroll with the mouse to set 
the address of I2C trigger.  

ü Click More  Ą Direction  to select "Write", "Read", or "R/W".  

Note:  This setting is not available when AddrBits  is set to "8 Bits". 
 ̧ Data: the trigger searches for the specified data value on the data line (SDA). 

When this event occurs, the oscilloscope will trigger on the clock line (SCL) 
transition edge of the last bit of data. Af ter this trigger condition i s selected: 

ü Click Bit X , then scroll with the mous e to select data bit that needs to be 
operated on. Then set the current bit. As shown in the figure below, the left 
is its binary format, and the right is i ts corresponding Hex format.  

 

 

Then set it with t he pop-up virtual keypad. For setting methods, refer to 
descriptions in "Pattern Trigger " . If y ou modify the binary data bit, a 
virtual keypad as shown in Figure 5-15 (a) is displayed. If you modify the 
hex data bit, a virtual keypad as shown in Figure 5-15 (b) is displayed. 

 

        

(a) Virtual Keypad for Binary Data Bit  (b) Virtual Keypad for Hex Data Bit 

Figure 5-15 Virtual Keypad for Data Bit Settings 

 

ü Click Bytes , then use the pop-up numeric keypad or scroll with the mouse 
to set the length of the data. Its ra nge is from 1 to 5.  

ü Click More  Ą Addr  Bits  to select the desired address bits. The available 
address bits are "7 Bits", "8 Bits", and "10 Bits". 

 ̧ A & D: the oscilloscope searches for the specified address and data at the same 
time, then triggers when both t he address and data meet the conditions.  After 
this trigger condi tion is selected, you need to set Bit X , Bytes , Addr  Bits , 
Address , and Direction  menu items. For setting methods, refer to descriptions 
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in "Address" and "Data" trigger conditions . 
 

Trigg er Mode:  
For details, refer to descriptions in "Trigger Mod e" . 
 
Trigger P arameter Setting:  
Set the trigger parameter (n oise rejection) under this trigger type. For details, refer 
to descriptions in "Noise Rejection " . 
 
Trigger Level:  
Refer to "Tri gger L eve l" . The current trigger level  value is displayed at the 

upper-right corner of the s creen. 

 

 

 

 

 

 

 

 



Chapter 5 To Trigger the Oscilloscope  RIGOL  

DS8000-R User Guide 5-37 

SPI Trigger (Option)  
 
In SPI trigger, after the CS or tim eout condition is satisfied, the oscilloscope triggers 
when the specified data is found. When using SPI trigger, you need to specify the 
SCL clock sources and SDA data sources. Below is the sequential chart of SPI bus. 
 

SDA

SCL

CS

D7 D6 D5 D4 D3 D2 D1 D0
 

 
Figure 5-16 Sequential Chart of SPI Bus 

 
Trigger Type:  
Click Type  to select "SPI". Then, the current trigger setting info rmation is displayed 
at the upper-right corner of the screen, as shown in the figure below.  

  
 
Source S election:  
Click CLK and MISO  to specify the sources of SCL and SDA respectively. They can be 
set to CH1-CH4. For details, refer to descriptions in "Trigger Sour ce" . The current 
trigger source is displayed at the upper-right corner of the screen. 
Note:  Only when we select the channel (that has been input with signals) as the 
trigger source, can we obtain a stable trigger.  
 
Edge Type:  
Click Slope  continuously to select the desired clock edge type. 

 ̧ Rising: samples the SDA data on the rising edge of the clock. 

 ̧ Falling: samples the SDA data on the falling edge of the clock.  

 
Trigger Condition:  
Click When  continuously to select the desired trigger condition.  

 ̧ Timeout: the oscilloscope starts to search for the data ( SCL) on which to trigger 
after the c lock signal (SDA) stays in the idle state for a specified period of time. 
After selecting this condition, you can click Timeout , then use the pop-up 
numeric keypad or scroll with the mouse to set the idle time. The range is from 
8 ns to 10 s.  

 ̧ With CS: if the CS signal is valid, the oscilloscope will trigger when the data ( SDA) 
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satisfying the trigger conditions is found.  
ü Click CS to select the chip selection signal line. The available channels are 

CH1-CH4. For details, refer to descriptions in "Trigger Sour ce" . The 
current trigger source is displayed at the upper -right corner of the s creen. 

ü Click More  Ą CS Mode  to set the current CS mode to "Pos " (high 

level is valid) or "Neg " (low level is valid).  
 
Current Bi t:  
Click More  Ą Bit X  to set th e data bit that needs to be operated on . For setting 
methods, refer to descriptions in " I2C Trig ger (Option )" .  
 
Data Bits:  
Click More  Ą DataBi ts , then use the pop-up numeric keypad or scroll with the 
mouse to set the number of bits in the  serial data string. The number of bits in the 
string can be set to any integer ranging from 4 and 32. 
 
Trigger Mode:  
For details, refer to descriptions in "Trigger Mod e" . 
 
Trigger Pa ramete r Setting:  
Set the trigger parameter (noise rejection) under this  trigger type. For details, re fer 
to descriptions in "Noise Rejection " . 
 
Trigger Level:  
Refer to "Tri gger L eve l" . The current trigger level  value is displayed at the 
upper-right corner of the screen.  
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CAN Trigger (Option)  
 
DS8000-R can trigger on the start  of a frame, end of a frame, frame of the specified 
type (e.g. Remote, Overload, Data, etc.), or e rror frame of the specified type (e.g. 
Answer Error, Check Error, Format Error, etc.) of the CAN signal. 
 
The data frame format of the CAN bus is as shown in the figure below. 
 

 
Figure 5-17 Data Frame Format of the CAN Bus 

 
Trigger Type:  
Click Type  to select "CAN". Then, the current trigger setting informati on is displayed 
at the upper-right corner of the screen, a s shown in the figure below.   

 
 
Source  Select ion : 
Click Sour ce to open the signal source list and select CH1-CH4. For details, refer to 
descriptions in "Trigger Sour ce" . The current trigger source is displayed at the 
upper-right corner of the screen. 
Note:  Only when we select the channel (that has been input  with signals) as the 
trigger source, can we obtain a stable trigger.  
 
Trigger Condition:  
Click When  to select the desired trigger condition.  

 ̧ SOF: triggers at the start of a fr ame. 
 ̧ EOF: triggers at the end of a frame. 
 ̧ Remote ID: tr iggers on the remote fram e with the specified ID. Set the following 

parameters: 
ü Click Extend ed ID  to enable or disable the extended ID.  
ü Click Bit X  to set the data bit that needs to be operated on. For setting 

methods, refer to descriptions in " I2C Trig ger (Option )" . 
 ̧ Overload: trigge rs on the CAN overload frames. 
 ̧ Frame ID: triggers on the data frames with the specified ID. Set the following 

parameters: 
ü Click Ext end ed ID  to enable or disable the extended ID. 
ü Click Bit X  to set the data bit t hat needs to be operated on. For setting 

methods, refer to descriptions in " I2C Trig ger (Option )" . 
 ̧ Frame Data: triggers on the data frames with specified data. Set the following 
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parameters: 
ü Click Bit X  to set the data bit that needs to be operated on. For set ting 

methods, refer to descriptions in " I2C Trig ger (Option )" . 
ü Click Byte s, then use the numeric keypad or scroll with the mouse to set 

the length of the data.  Its range is from 1 to 8.  
 ̧ Data&ID:  triggers on the dat a frames with the specified ID and data. Set the 

following parameters: 
ü Click Define  to select "Data" or "ID".   
ü When you select "Data", set Bit X  and Bytes . For detailed settings, refer to 

parameter settings for "Frame Data". 
ü When you select "ID", set Exten ded ID  and Bit X . For detailed settings, 

refer to parameter settings for "Frame ID".  
 ̧ Frame Error: triggers on the error f rame. 
 ̧ Bit Fill: triggers on the error frame with the bit fi ll. 
 ̧ Answer Error: triggers on t he answer error frame. 
 ̧ Check Error: triggers on the check error frame.  
 ̧ Format Error: triggers on the format error frame.  
 ̧ Random Error: triggers on random error frame, such as the format error frame, 

answer error frame, etc . 
 
Signal Type : 
Click More  Ą Signa l Type  to select the desired signal type.  

 ̧ CAN_H: indicates the actual CAN_H bus signal. 
 ̧ CAN_L: indicates the actual CAN_L bus signal. 
 ̧ TX/RX: indicates the Transmit signal and Receive signal from the CAN bus    

transceiver. 
 ̧ DIFF: The CAN differential bus signals connected to an analog source channel by 

using a differential probe. Connect the probe's positive lead to the CAN_H bus 
signal and connect the negative lead to the CAN_L bus signal. 
 

Baud  Rate : 
Click More  Ą Baud  to set the baud rate. The following setting methods are 
available for baud rate: 

 ̧ Click Baud , then set the user -defined baud rate with the displayed numeric 
keypad or by scrolling with the mouse.  

 ̧ Click Baud , then select the preset baud rate f rom the available options. The 
available baud rates include 10 kbps, 20 kbps, 33.3 kbps, 50 kbps, 62.5 kbps, 
83.3 kbps, and etc. 

 
Sample Position : 
Sample position is a point within a bitôs time. The oscilloscope samples the bit level at 
this point. The sample position is represented by the proportion of "the time fr om the 
start of the bit to the sample  position" to the "bit time", as sh own in the figure below.  
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Figure 5-18 Sample Position 

 
Click More  Ą Sampl e Position , then use the pop-up numeric keypad or scroll with 
the mouse to set the sample position. The settable range is from 10% to 90%.  

 
Trigger Mode:  
For details, refer to descriptions in "Trigger Mod e" . 
 
Trigg er Param eter Setting:  
Set the trigger parameter (nois e rejection) under t his trigger type. For details, refer 
to descriptions in "Noise Rejection " . 
 
Trigger Level:  
Refer to "Tri gger L eve l" . The current trigger lev el value is displayed at the 
upper-right corner of the screen.  

One Bit 

60% 

70% 

80% 
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FlexRay Trigger (Opti on)  
 
DS8000-R can trigger on the specif ied frame, symbol, error, or position of the 
FlexRay bus. 
 
FlexRay is a type of differential serial bus configured with three consecutive 
segments (i.g. header, payload, and trailer) . It s data transmission rate is up to 10 
Mb/s. Each frame contains a static segment and a dynamic segment, and ends with 
the bus idle time.   
 

Its format is as shown in the figure below.  
 

 
Figure 5-19 Frame Format of FlexRay Bus 

Trigger Type:  
Click Type  to select "FlexRay". Then, the current trigger se tting information is 
displayed at the upper-right corner of the screen, as shown in the figure bel ow.  

 
 
Source Selection:  
Click Source  to open the signal source list and select CH1-CH4. For details, refer to 
descriptions in "Trigger Sour ce" . The current trigg er source is displayed at the 
upper-right corner of  the screen. 
Note:  Only when we select the channel (that has been input with signa ls) as the 
trigger source, can we obtain a stable trigger.  
 
Baud  Rate : 
Click Baud  to select a FlexRay baud rate that matches the FlexRay bus signal. The 
available baud rates are 2.5 Mbps, 5 Mbps, and 10 Mbps. 
 
Trigger Condition:  
Click When  to select the desired trigger condition.  

 ̧ Post: triggers on the specified position of the Fl exRay bus. Click Post  to select 
"TSS End", "FSS_BSS End", "FES End", or "DTS End". 
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 ̧ Frame: triggers on the frame of FlexRay bus. 
ü Click Frame  to select the frame type. The types of frames i nclude null, Sync, 

Start, and All. 
ü Click More  Ą Define  to select "ID"  or "Cyc Count".  

When you select "ID", set the  following parameters: ID Comp, ID Min, and 
ID Max. Click More  Ą ID Com p to select the comparison conditions. The 
available choices include =, Ŭ, >, <, ><, <>. Click More  Ą ID M ax  or 

click More  Ą ID Min , then use the pop-up numeric keypad or scroll with 
the mouse to set the frame ID. 
When you select "Cyc Count", set the following parameters: Cyc Comp, 
Count Min, and Count Max. Click More  Ą Cyc Comp  to select the 
comparison conditions. The available choices include =, Ŭ, >, <, ><, <>. 

Click More  Ą Count M ax  or click More  Ą Count M in , then use the 
pop-up numeric keypad or scroll with the mouse to set the cycle count. 

 ̧ Symbol: triggers on the CAS/MTS (Collision Avoidance Symbol/Media Access 
Test Symbol) and WUS (Wake Up Symbol) of FlexRay bus. 
ü Click Symbol  to select the symbol type. The symbol type includes CAS/MTS 

and WUS. 
ü Click More  Ą ID Comp  to select the comparison conditions. The available 

choices include =, Ŭ, >, <, ><, <>. Click More  Ą ID M ax  or click More  

Ą I D Min , then use the pop-up numeric keypad or scroll with the mouse to 
set the frame ID. 

 ̧ Error: triggers when an error occurs to the FlexRay bus. 
Click Error  to select the error type. It i ncludes Head CRC Err, Tail CRC Err, 
Decode Err, and Random Err. 
 

Note : As the occurrence possibility of specified FlaxRay frame is very low, it is 
recommended that you set the oscilloscope to "Normal" trigge r mode when the 
trigger condition i s set to "Frame", so as to prevent the instrument from triggering 
automatically while waiting for the specified frame. The same goes for "Error" trigger 
condition. In addition, when multiple FlexRay errors occur at the sa me time, you 
need to adjust the tri gger holdoff so as to view the specific error. 

 
Trigger Mode:  
For details, refer to descriptions in "Trigger Mod e" . 
 
Trigger Parameter Setting:  
Set the trigger parameter (noise rejection) under this trigger type. F or details, refer 
to descriptions in "Noise Rejection " . 
 
Trigger Level:  
Refer to "Tri gger L eve l" . The current trigger level  value is displayed at the 
upper-right corner of the screen.  
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LIN Trigger (Op tion)  
 
DS8000-R can trigger on the sync field of LIN signal, and can also trigger on the 
specified identifier, data, or frame.  
 
The data frame format of the LIN bus is as shown in  the figure below. 

 
Figure 5-20 Data Frame Format of the LIN Bus 

 
Trigger Type:  
Click Type  to select "LIN". Then, the current trigger setting infor mation is displayed 
at the upper-right corner of the screen, as shown in the figure below.  

 
 
Source  Selection:  
Click Sou rce  to open the signal source list and select CH1-CH4. For details, refer to 
descriptions in "Trigger Sour ce" . The current trigger source is displayed at the 
upper-right corner of the screen.  
Note:  Only when we select the channel (that  has been input with signals) as the 
trigger source, can we obtain a stable trigger.  
 
Trigger Condition:  
Click When  to select the desired trigger condition.  

 ̧ Sync: triggers on the last bit of the sync field.  
 ̧ ID: tr iggers when the frame with an ID equal to the selected value is detected. 

Click ID , then use the pop-up numeric keypad or scroll with the mouse to set ID.  
 ̧ Data: triggers when the data that meet the preset conditions are found.  
ü Click Bit X  to set the data bit that needs to be o perated on. For setting 

methods, refer to descriptions in " I2C Trig ger (Option )" . 
ü Click Bytes , then use the pop-up numeric keypad or scroll with the mouse 

to set the length of the data.  Its range is from 1 to 8.  
 ̧ Data&ID: triggers when a frame with a specified ID and data that meet t he 

preset conditions are both found.  
ü Click Bit X  to set th e data bit that needs to be opera ted on. For setting 

methods, refer t o descriptions in " I2C Trig ger (Option )" . 
ü Click Bytes , then use the pop-up numeric keypad or scroll with the mouse 

to set the length of  the data. Its range is from 1 to 8.  
ü Click ID , then use the pop-up numeric keypad or scroll with the mouse to 

set ID. 
 ̧ Sleep: triggers when the sleep frame is found.  
 ̧ Wakeup: triggers when the wakeup frame is found. 
 ̧ Error: triggers on the specifie d type of error frame.  Click Error Type  and select 
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the desired error type: Sync, Even Odd, or Check Sum. 
 
Protocol Version:  
Click More  Ą Version  to select the protocol version that matches the signal under 
test. The available versions include 1.X, 2.X, and Both. 
 
Baud  Rate : 
Click More  Ą Baud  to set the baud rate. The setting methods are available for baud 
rate: 

 ̧ Click Baud , then set the user -defined baud rate with the displ ayed numeric 
keypad or by scrolling with the mouse.  

 ̧ Click Baud  to select the preset baud rate from the available options. The 
available baud rates include 1.2 kbps, 2.4 kbps, 4.8 kbps, 9.6 kbps, 19.2 kbps, 
and etc. 

 
Sample Position:  
Sample position is a point within a bitôs time. The oscilloscope samples the bit level at 
this point. The sample position is represented by the proportion of "the time from the 
start of the bit to the sample position " to the "bit time",  as shown in the figu re below. 

 
 

 
Figure 5-21 Sample Position 

 
Click More  Ą Sample Po sition , then use the pop-up numeric keypad or scroll with 
the mouse to set the sample position. The settable range is from 10% to 90%.  
 
Trigge r Mode:  
For details, refer to descriptions in "Trigger Mod e" . 
 
Trigger P aramet er Setting:  
Set the trigger parameter (noise rejection) under this trigger type. For details, refer 
to descriptions in "Noise Rejection " . 
 
Trigger Level:  
Refer to "Tri gger L eve l" . The current trigger level  value is displayed at the 
upper-right corner of the screen. 
 
 

One Bit 

60% 

70% 

80% 
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I2S Trigger (Opt ion )  
 
In I2S trigger, the oscilloscope searches for the specified data value and take it as the 
condition for ident ifying the trigger. You need to specify the serial clock line (SCLK, 1 
pulse is found on the clock line once 1 bit of dig ital audio data is sent), frame clock 
line (WS, used for switch the audio channel data), and serial data line (SDA, used for 
transmit audio data represented in binary (2's complement)).  
 
Below is the sequential chart of I2S bus. 
 

 
Figure 5-22 Sequential Chart of I2S Bus 

 
Trigger Type:  
Click Type  to select "I2S". Then, the current trigger settin g information is displayed 
at the upper -right corner of the screen, as shown in the figure b elow.  

 
 
Source Selecti on:  
Click SCLK, WS, and SDA to specify the sources for SCLK, WS, and SDA respectively. 
The available choices are CH1-CH4. For details, refer to descriptions in "Trigger 
Sour ce" . The current trigger source is displayed at the upper-right corner of the 
screen. 
Note:  Only when we select the channel (that has been input with signals) as the 
trigger source, can we obtain a stable trigger.  
 
Edge Type:  
Click SCLK Edge  to select the desired clock edge. 

 ̧ Rising: samples the SDA data on the rising edge of the clock.  

 ̧ Falling: samples the SDA data on the falling edge of the clock. 

 
Audio:  
Click Audio  continuously to select "Left",  "Right", or "Either".  
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Trigge r Condition:  
Click When  to select the desired trigger condition. 

 ̧ =: trig gers when the channel's data equal the set data value. Click Data  to set 
the data bit. For setting methods, refer to descriptions in " I2C Trig ger 
(Option ) " . 

 ̧ Í: triggers when the channel's data do not equal the set data value. Click Data  
to set the data bit. For setting methods, r efer to descriptions in " I2C Trig ger 
(Option ) " . 

 ̧ <: triggers when the channel's data are smaller than the set data value. Click 
Data Max  to set t he upper limit of the data bit . For setting methods, refer to 
descriptions in " I2C Trig ger (Option ) " . 

 ̧ >: triggers when the channel's data are greater than the set data value. Click 
Data Min  to set the lower limit of the data bit. For setting methods, refer to 
descriptions in " I2C Trig ger (Option ) " . 

 ̧ ><: triggers when the channel's data are smaller than the upper limit of th e 
data value and greater than the lower limit of the data value. Click Data Max  
and Data M in  to set the upper limit and lower limit of the data bit respectively. 
For setting methods, refer to descriptions in " I2C Trig ger (Option ) " . 

 ̧ <>: triggers when the channel's data  are greater than the upper limit of the 
data value or smaller than the lower limit of the data  value. Click Data Max  and 
Data Min  to set the upper limit and lower limit of the data bit respectively. For 
setting methods, refer to descriptions in " I2C Trig ger (Option ) " . 

 
Width:  
Click More  Ą Width , then use the pop-up numeric keypad or scroll with the mouse 
to set the width.  Its range is from 4 to 32.  
 
User Width:  
Click Mor e Ą User Width , then use the pop-up numeric keypad or scroll with the 
mouse to set the user width.  Its range is from 4 to 32.  
Note: The user width is smaller than o r equal to the width.  
 
Alignment:  
Click More  Ą Alignment  to select the alignment way for dat a signal.  
I2S: MSB (Most Significant Bit) of data for each sample is sent first, and LSB (Least 
Significant Bit) is sent last. The MSB appears on the SDA line one bit clock after the 
edge of the WS transition. 
LJ: data transmission (MSB first) begins at the edge of the WS transition. 
RJ: data transmission (MSB first) is right-justified to the WS transition.  
 
Trigger Mode:  
For details, refer to descriptions in "Trigger Mod e" . 
 
Trigger Parameter Setting:  
Set the trig ger parameter (noise rejection) under thi s trigger type. For details, refer 

to descriptions in "Noise Rejection " . 
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Trigger Level:  
Refer to "Tri gger L eve l" . The current trigger level  value is displayed at the 
upper-right corner of the sc reen. 
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MIL -STD-1553  Trigge r (Option)  
 
1553B is the abbreviation for the MIL-STD-1553 bus. DS8000-R can trigger on th e 
sync field of 1553B bus, and can also trigger on the specified data word, command 
word, status word, or error type. 
 
The formats of the comm and word, data word, and  status word of the 1553B bus is 
shown in the following figure.  
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Figure 5-23 Formats of the Command Word, Data Word, and Status Word of the 
1553B Bus 
 
Trigg er Type:  
Click Type  to select "MIL-STD-1553". Then, the current trigger setting information is 
displayed at the upper-right corner of t he screen, as shown in the figure below.  

 
 
Source Selection:  
Click Source  to open the signal source list and select CH1-CH4. For details, refer to 
descriptions in "Trigger Sour ce" . The current t rigger source is displayed at the 
upper-right corner of the screen.  
Note:  Only when we select the channel (that has been input with signals ) as the 
trigger source, can we obtain a stable trigger.  
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Trigger Condition:  
Click When  to select the desired trigger condition. 

 ̧ Sync: triggers on the specified sync type. After the trigger condition is selected, 
click Sync  to select the desired sync type: Data Sync, Cmd/Status Sync, or All 
Sync. 

 ̧ Data: triggers on the specified data word. After the trigger condition is  selected, 
click Comp  to select the comparison conditions. The available choices include =, 
Í, >, <, ><, <>. 
ü =: triggers when the channel's data word equals the set data word. Click 

Min  to set the lower limit of the data word. For setting methods, refer to  
descriptions in " I2C Trig ger (Option ) " . 

ü Í: triggers when the channel's data word does not equal the set data word. 
Click Min  to set the lower limit of the data word. For setting methods, refer 
to descriptions in " I2C Trig ger (Option ) " . 

ü <: triggers when the channel's data word is smaller than the set data word. 
Click Max  to set the upper limit of the data word.  For setting methods, refer 
to descriptions in " I2C Trig ger (Option ) " . 

ü >: triggers when the channel's data word is greater than the set data word. 
Click Min  to set the lower limit of the data word.  For setting methods, refer 
to descriptions in " I2C Trig ger (Option ) " . 

ü ><: triggers  when the channel's data word is smaller than the upper limit of 
the data word and greater than the lower limit of the data word. Click Max  
and Min  to set the upper limit and lower limit of the data word respectiv ely. 
For setting methods, refer to descript ions in " I2C Trig ger (Option ) " . 

ü <>: triggers when the channel's data word is greater than the upper limit of 
the data word or smaller than the lower limit of the data word . Click Max  
and Min  to set the upper limit and lower limit of the data word  respectively. 
For setting methods, refer to descriptions in " I2C Trig ger (Option ) " . 

 ̧ RTA: triggers on the specified remote terminal address. After thi s trigger 
condition is selected, click RTA to set the remote terminal address. For setting 
methods, refer to descriptions in " I2C Trig ger (Option )" . 

 ̧ RTA+11Bit: triggers on the RTA and the remaining 11 bi ts. After this trigger 
condition is selected: 
ü Click RTA to set the remote terminal address. For setting methods, refer to 

descriptions in " I2C Trig ger (Option ) " . 
ü Click Bit time  to set the bit time position value to  0 (low), 1  (high), o r X 

(don't care). For setting methods, refer to descriptions in " I2C Trig ger 
(Option ) " . 

 ̧ Error: triggers on the specified error type. After this trigger condition is selected , 
click Err Type  to select the error type. 
ü Sync Error: triggers  when an invalid sync pulse is found. 
ü Check Error: triggers when the parity bit is incorrect for the data in the 

word. 
 

Level Selection and Adjustment of Trigger Level:  
After the trigger condition setting is compl eted, you need to adjust the trigger level 
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to correctly trigger the signal and obtain a stable waveform. Click Level Select  
(when "Data" is selected for the trigger condition, click More  Ą Level Select ), then 
select the desired level type for adjustment .  
ü Level A: only adjusts the upper limit of th e trigger level, and the  lower limit of 

the trigger level remains unchanged. 
ü Level B: only adjusts the lower limit of the trigger level, and the upper limit of 

the trigger level remains unchanged. 
ü Level AB: adjusts the upper and lower limits of the trigger  level at the same time,  

and the trigger level deviation (the difference between the upper limit and lower 
limit of the trigger level) remains unchanged.  

 

You can click on the trigger setting label  at the upper-right corner of 
the screen to adjust the tr igger level. During the adjustment of trigger level, two 
trigger level lines appear on the screen, and they move up and down with the change 
of the trigger level. At the same time, the real -time trigger level and slope 
information is displayed at the lower -left corner of the screen (as shown in the figure 
below, H indicates the upper limit of the  trigger level, L indicates the lower limit of 
the trigger level, and  indicates the trigger level deviation). When you stopping 

modifying the trigger level, the trigger level line and the trigger level information at 
the lower-left corner of the screen disappear in about 2 s. The current trigger level 
deviation is displayed at the upper -right corner of the screen.  

 
 

Polarity : 
Click More  Ą Polarity  to select the desired polarity. The polarities available are 

positive polarity ( ) and negative polarity ( ). 
 

Trigger Mode:  
For details, refer to descriptions in "Trigger Mod e" . 
 
Trigger Parameter Setting:  
Set the trigger parameter (noise rejection) under this trigger type. For details, refer 

to descriptions in "Noise Rejection " . 
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Zone Trigger  
 
DS8000-R series oscilloscope supports the zone trigger and provides two rectangle 
areas: Trigger zone A and Trigger zone B. You can set the trigger conditions to 
"Intersect" or "Not intersect". Refer to "Rectangl e Dra w ing "  to select "Trigger 
zone A" or "Trigger zone B" to open the zone trigger setting menu.  You can also click 
on the function navigation icon to open the navigation  menu. Then click Measure  Ą 
Analyze  Ą Zone t rigger  to enter the zone trigger setting menu. 
 
Enable or disable Trigger zone A or Trigger zone B : 
Click Zone A enable  or Zone B enable  continuously to enable or disable Trigger 
zone A or Trigger zone B. You can also refer to "Rectangl e Dra w ing "  to select 
"Trigger zone A" or "Trigger zone B" to enable Trigger zone A or Trigger zone B. If 
both Trigger zone A and Trigger zone B are disabled, then the zone trigger function is 
disabled. At this time, you must enable either of them to re -enable the zone trigger. 
Note:  The zone trigger function is disabled when you enable "XY Mode "  or "ROLL 
Mode " . 
 
Select Source A or Source B:  
Click Source A  or Source B  to select the desired source. The available sources 
include CH1-CH4. The zone name color and the zone color are the same as the color 
of the selected source channel. 
 
Set the conditions for Trigger zone A and Trigger zone B : 
Click Zone A  or Zone B  to select "Intersect"  or "Not intersect" . 
 
If you enable Zone A, select CH1 as Source A, and select "Intersect" as the condition, 
as shown in the figure below.  

 
 
If you enable Zone A, select CH1 as Source A, and select "Not intersect" as the 
condition, the following figure is  displayed. 
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Tip  
If you enable both Trigger zone A and Trigger zone B, then perform the "A &&B" 
operation, and it will become the final trigger condition.  
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Trigger Output Connector  
 
The trigger output connector ( [ TRIG OUT ] ) on the rea r panel of DS8000-R series 
can output trigger signals (hardware trigger) determined by the current setting.  
 

 
 

 
Figure 5-24 Trigger Output Connector 

 
Click on the function na vigation icon to open the navig ation menu. Then click Utility  
Ą System  Ą AUX Out  to select "TrigOut". A signal which reflects the current 
capture rate of the  oscilloscope can be output from the [TRIG OUT]  connector each 
time a trigger is generated by the oscilloscope. If this signal is connected to a 
waveform display device to measure the frequency, the measurement result is the 
same as the current capture rate. 
 
Note: If you click Utility  Ą System  Ą AUX Out  to select "PassFail", then in the 
pass/fail test, when a pass/fail event is detected, the oscilloscope outputs a pulse 
from the rear-panel [TRIG OUT]  connector. 
 

Trigger Output Connector 
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Chapter 6  Operations and Measurements  
 
DS8000-R can perform math operations, auto measurements, and cursor 
measurements on sampled and displayed data. 
 
Contents in this chapter: 
Â Math Operation 
Â Auto Measurement 
Â Cursor Measurement 
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Math Operation  
 

Click on the function navigation icon  to open the function navigation. Then cli ck 

on the "Math" icon  to open the math operation menu. This oscilloscope supports 
four math operations: Math1, Math 2, Math3, and Math4. The following section takes 
Math1 as an example to introduce the math operation in detail.  
 
Click Math  Ą Math 1 Ą Opera t or  to select the desired math function. Click 
Operation  continuously to enable or disable the operation. When enabled, the 
results of math operation are di splayed with purple waveforms on the screen, and 
the math operation formula, vertical s cale, and other parameters (the displayed data 
parameters are different for different math operations) are  displayed at the bottom 
of the screen. The results of the math operation can be further measured. This 
oscilloscope supports enabling the four math operations at the same time, as shown 
in the figure below.  

 
 
DS8000-R series can realize multiple math operations between waveforms of 
different channels, including  

 ̧ arithmetic operations (A+B , A-B, A× B, and A/B) 
 ̧ FFT operation 
 ̧ logic operation: A&&B, A||B, A^B, and !A 
 ̧ function operation: Intg, Diff, Sqrt, Lg, Ln, Exp, Abs, and AX+B (linear function) 
 ̧ math filter: low -pass filter, high-pass filter, band-pass filter, and band-stop filter  

 
Note: When you select the source, only the enabled channel is available. 
 
 

Add ition  
 
Adds the waveform voltage values of signal source A and B point by point and 
displays the results. 
 
Click Math  Ą Math1  Ą Operator  to select "A+B":  

 ̧ Click Operation  continuously to enable or disable the addition operation 
function. 

 ̧ Click SourceA  and SourceB  respectively to select the channel for Source A and 
Source B. The available channels for Source A and Source B are CH1-CH4 and 
Ref1-Ref10. 

Note: The source of Math2 can be CH1-CH4, Ref1-Ref10, or Math1; the source 
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of Math3 can be CH1-CH4, Ref1-Ref10, Math1, or Math2; the source of Math4 
can be CH1-CH4, Ref1-Ref10, Math1, Math2, or Math3; only the channels that 
have been enabled currently can be selected. 

 ̧ Click Offset  to set the vertical offse t of the operation results. For setting 
methods, refer to the descr iptions in "Parameter  Setting Method ".  

 ̧ Click Scale  to set the vertical scale of the operation results. For setting methods, 
refer to the descriptions in " Parameter  Setting Method ".  

 ̧ Click More  Ą Auto Setting  to adjust the vertical scale and the offset of the 
operation results to the optimal value according to the current configuration , so 
as to better to observe. 

 ̧ Click More  Ą Invert  to enable or disable the inverted display function of the 
waveform. 

 ̧ Click More  Ą Expand  to expand or compress the math operation waveform 
around the "Center" or "GND". 

 ̧ Click More  Ą Label  to set the label for math operation results. For details, refer 
to descriptions in "Math Operation Label " . 

 ̧ Click More  Ą Color Grade  to enable or disable the color grade display of the 
operation results. When enabled, different colors are displayed on the screen to 
indicate the times of data acquisition or acquisition probability. 

 ̧ Click More  Ą Reset  ColorGrade  to clear the color grade display and display 
the color grade again. 

 

 

Subtraction  
 
Subtracts the waveform voltage values of signal source B from that of source A point 
by point and displays the results. 
 
Click Math  Ą Mat h1 Ą Operator  to select "A-B": 

 ̧ Click Operation  continuously to enable or disable the subtraction operation 
function. 

 ̧ Click SourceA  and SourceB  respectively to select the channel for Source A and 
Source B. The available channels for Source A and Source B are CH1-CH4 and 
Ref1-Ref10. 

Note: The source of Math2 can be CH1-CH4, Ref1-Ref10, or Math1; the source 
of Math3 can be CH1-CH4, Ref1-Ref10, Math1, or Math2; the source of Math4 
can be CH1-CH4, Ref1-Ref10, Math1, Math2, or Math3; only the channels that 
have been enabled currently can be selected. 

 ̧ Click Offset  to set the vertical offset of the operation results. For setting 
methods, refer to the descriptions in " Parameter  Setting Method ".  

 ̧ Click Scale  to set the vertic al scale of the operation results. For setting methods, 
refer to the descriptions in "Parameter  Setting Method ".  
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 ̧ Click More  Ą AutoS etting  to adjust the vertical sca le and offset of the 
operation results to the opt imal value according to the current configuration , so 
as to better observe. 

 ̧ Click More  Ą Invert  to enable or disable the inverted display function of the 
waveform. 

 ̧ Click More  Ą Expand  to expand or compress the math operation waveform 
around the "Center" or  "GND". 

 ̧ Click More  Ą Label  to set the label for math operation results. For details, refer 
to descriptions in "Math Operation Label " . 

 ̧ Click More  Ą Color Grade  to enable or disable the color grade display of the 
operation results. When enabled, different colors are displayed on the screen to 
indicate the times of data acquisition or acquisition probability.  

 ̧ Click More  Ą Reset  ColorGrade  to clear the color grade display and display 
the color grade again. 

 

 

Multiplicat ion 
 
Multiplies the waveform voltage values of signal source A and B point by point and 
displays the results. 
 
Click Math  Ą Math1  Ą Operator  to select "A× B": 

 ̧ Click Operation  continuously to enable or disable the multiplication operation 
function. 

 ̧ Click SourceA and SourceB  respectively to select the channel for Source A and 
Source B. The available channels for Source A and Source B are CH1-CH4 and 
Ref1-Ref10. 

Note: The source of Math2 can be CH1-CH4, Ref1-Ref10, or Math1; the source 
of Math3 can be CH1-CH4, Ref1-Ref10, Math1, or Math2; the source of Math4 
can be CH1-CH4, Ref1-Ref10, Math1, Math2, or Math3; only the channels that 
have been enabled currently can be selected. 

 ̧ Click Offset  to set the vertical offset of the operation results. For setting 
methods, refer to the descriptio ns in "Parameter  Setting Method ".  

 ̧ Click Scale  to set the vertical scale of the operation results. For setting methods, 
refer to the descriptions in " Parameter  Setting Method ".  

 ̧ Click More  Ą AutoS etting  to adjust the vertical scale and offset of the 
operation results to the optimal value according to the current configuration , so 
as to better observe. 

 ̧ Click More  Ą Invert  to enable or disable the inverted display function of the 
waveform. 

 ̧ Click More  Ą Expand  to expand or compress the measurement waveform 
around the "Center" or "GND". 
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 ̧ Click More  Ą Label  to set the label for math operation re sults. For details, refer 
to descriptions in "Math Operation Label " . 

 ̧ Click More  Ą Color G rade  to enable or disable the color grade display of the 
operation results. When enabled, different colors are displayed on the screen to 
indicate the times of data acquisition or acquisitio n probability. 

 ̧ Click More  Ą Reset  ColorGrade  to clear the color grade display and display 
the color grade again. 
 
 

Division  
 
Divides the waveform voltage values of signal source A by that of source B point by 
point and displays the results. It can be used to analyze the multiple relationships of 
waveforms of two channels.  
Note:  When the voltage of signal source B is 0 V, the division result is treated as 0.  
 
Click Math  Ą Math1  Ą Operator  to select "A÷ B": 

 ̧ Click Operation  continuously to enable or disable the division operation 
function. 

 ̧ Click SourceA  and SourceB  respectively to select the channel for Source A and 
Source B. The available channels for Source A and Source B are CH1-CH4 and 
Ref1-Ref10. 

Note: The source of Math2 can be CH1-CH4, Ref1-Ref10, or Math1; the source 
of Math3 can be CH1-CH4, Ref1-Ref10, Math1, or Math2; the source of Math4 
can be CH1-CH4, Ref1-Ref10, Math1, Math2, or Math3; only the channels that 
have been enabled currently can be selected. 

 ̧ Click Offset  to set the vertical offset of the operation results. For setting 
methods, refer to the descriptions in " Parameter  Setting Method ".  

 ̧ Click Scale  to set the vertical scale of the operation results. For setting methods, 
refer to the descriptions in " Parameter  Setting Method ".  

 ̧ Click More  Ą AutoS etting  to adjust the vertical scale and offset of the 
operation results to the optim al value according to the current configuration , so 
as to better observe. 

 ̧ Click More  Ą Invert  to enable or disable the inverted di splay function of the 
waveform. 

 ̧ Click More  Ą Expand  to expand or compress the measurement waveform 
around the "Center" or "GND". 

 ̧ Click More  Ą Label  to set the label for math operation results. For details, refer 
to descriptions in "Math Operation Label " . 

 ̧ Click More  Ą Color Grade  to enable or disable the color grade display of the 
operation results. When enabled, different colors are displayed on the screen to 
indicate the times of data acquisition or acquisition probability. 

 ̧ Click More  Ą Reset  ColorGrade  to clear the color grade display and display 



RIGOL  Chapter 6 Operations and Measurements 

6-6 DS8000-R User Guide 

the color grade again. 

 

 

FFT 
 
FFT (Fast Fourier Transform) is used to transform time -domain signals to 
frequency-domain components (frequency spectrum). DS8000-R oscilloscope 
provides FFT operation function which enables you to observe the time-domain 
waveform and spectrum of the signal at the sa me time. FFT operation can facilitate 
the following works:  

 ̧ Measure harmonic components and distortion in the system;  
 ̧ Display the characteristics of the noise in DC power; 
 ̧ Analyze vibration. 

 
Click Math  Ą Math1  Ą Operator  to select "FFT": 

 ̧ Click Operation  continuously to enable or disable the FFT operation function. 
When enabled, the operation results are displayed as purple waveforms on the 
screen. At the same time, the parameters such as vertical scale, center 
frequency, and resolution are displayed at the bottom of the screen, as shown in 
the following figure. Of which, FFT resolution is t he quotient of  the sample rate 
and the number of FFT points. If the number of FFT points is a fixed value 
(65535 at most), then the higher the sample rate, the higher the r esolution.  
 

 

 

 
 

 ̧ Click Source  to select the channel. The available channels are CH1, CH2, CH3, 
and CH4. 

 ̧ Click Offset  to set the vertical offset of the operation results. For setting 
methods, refer to the de scriptions in "Parameter Setting Method " .  

 ̧ Click Scale  to set the vertical scale of th e operation results. For setting methods, 
refer to the descriptions in "Parameter Setting Method " . If the source 
channel unit is set to "V", then the unit of the vertical scale is displayed as dBV. 
If you select other source channel units, then the unit of the vertical scal e is 
displayed as dB. 

 ̧ Click AutoS etting  to adjust the vertical scale and offset of the operation results 
to the optimal value according to the current configuration , so as to better 
observe. 

 ̧ Click More Ą Unit  to select the vertical unit. The vertical unit can be set to 
dBm/dBV or Vrms. The vertical amplitude can be expressed both in log form and 
linear form, with dB m/dBV and Vrms as the unit respectively. If you need to 
display the FFT spectrum within a larger dynamic range, dBm/dBV is 
recommended. 

Vertical Scale    Sample Rate   Center Frequency  Span       Resolution 
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 ̧ Click More  Ą X continuously to select "Span-Center" (frequency range to 
center frequency) or "Start -End" (start frequency to stop frequency).  
ü "Span-Center" (frequency range to center frequency) : the frequency range 

refers to the screen width, and you can divide the frequency range by 10 to 
obtain the frequency per division. Click Span  to set the frequency range of 
the frequency-domain waveform. For setting methods, refer to descriptions 
in "Parameter Setting Method " . Click Center  to set the frequency of 
the frequency-domain waveform relative to the horizontal center of the 
screen. For setting methods, refer to descriptions in "Parameter Setting 
Method " . 

ü "Start-End" (start frequency to stop frequency) : start frequency refers to 
the frequency at the l eft side of the screen. Click Start  to set the start 
frequency of the frequency-domain waveform. For setting methods, refer to  
descriptions in "Parameter Setting Method " . Stop frequency refers to 
the frequency at t he right side of the screen. Click End  to set the stop 
frequency of the frequency-domain waveform. For setting methods, refer to 
descriptions in "Parameter Setting Method " . 

 ̧ Click More  Ą Peak Search  to enter the peak search menu. 
Click Peak Search  continuously to enable or disable the peak search function. 
When enabled, the peak search results are displayed on the screen, as shown in 
the figure below. Click the "Math" tab at the top of the  peak search results to 
switch among Math1-Math4. 

 
 
ü Click Peak Number , then use the pop-up numeric keypad or scroll with the 

mouse to set the number of pea ks. The available range is from 1 to 1 5. By 
default, it is 5.  

ü Click Threshold , then use the pop-up numeric keypad or scroll with the 
mouse to set the threshold of the peak.  

ü Click Excursion , then use the pop-up numeric keypad or scroll with the 
mouse to set the excursion of the peak. 

ü Click Table Order , then select the sorting mode of the peak. The available 
sorting mode is "Amp Order" and "Freq Order". By default, it is "Amp 
Order". 

ü Click Export , and the save setting menu is displayed. You can export the 
peak search results to the internal memory or  the external USB storage 
device in CSV format. For detailed saving operation, refer to descriptions in 
"Store  and  Load " .  

 ̧ Click More  Ą Window  to select the desired window f unction. 



RIGOL  Chapter 6 Operations and Measurements 

6-8 DS8000-R User Guide 

Spectral leakage can be considerably decreased when a window function is used. 
DS8000-R provides 6 FFT window functions (as shown in Table 6-1) which have 
different characteristics and are applicable to measuring different waveforms. 
You need to select the window funct ion according to the characteristics of the 
waveform to be measured. 
Table 6-1 Window Function 

Window 
Function  

Characteristics  
Waveforms Applicable to the 
Window  Function  

Rectangular Best frequency 
resolution 
Poorest 
amplitude 
resolution 
Similar to the 
situation when 
no window is 
applied. 

Transient or short pulse, the signal 
levels before and after the 
multiplication are basically the same. 
Sine waveforms with the same 
amplitudes and rather similar 
frequencies. 
Wide band random noise with 
relatively slow change of waveform 
spectrum. 

Blackman-Harris Best amplitude 
resolution 
Poorest 
frequency 
resolution 

Single frequency signal, searching for 
higher order harmonics. 

Hanning 
 

Better frequency 
resolution and 
poorer amplitude 
resolution 
compared with 
Rectangular 

Sine, periodic, and narrow band 
random noise. 

Hamming A little bit better 
frequency 
resolution than 
Hanning 

Transient or short pulse, the signal 
levels before and after the 
multiplication are rather different.  

Flattop Measure the 
signals 
accurately 

Measure the signal that has no 
accurate reference and requires an 
accurate measurement 

Triangle Better frequency 
resolution 

Measure the narrow band signal and 
that has strong noise interference 

 
 ̧ For FFT math operation setting label, refer to descriptions in "Math Operation 

Label " . 

 ̧ Click More  Ą More  Ą Color Grade  to enable or disable the color grade 
display of the FFT operation results. When enabled, different colors are 
displayed on the screen to indicate the times of data acquisition or acquisition 
probability. 

 ̧ Click More  Ą More  Ą Reset  ColorGrade  to clear the color grade display and 
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display the color grade again.  
 

 
 

"AND" Operation  
 
Performs logic "AND" operation on the waveform voltage values of the specified 
sources point by point and displays the results. In  operation, when the voltage value 
of the source channel is greater than the threshold  of the corresponding channel, it is 
regarded as logic "1"; otherwise it is logic "0".  The results of logic AND operation of 
two binary bits are shown in Table 6-2. 
 
Table 6-2 Logic "AND" Operation 

A B A&&B 

0 0 0 

0 1 0 

1 0 0 

1 1 1 

 
Click Math  Ą Math1  Ą Operator  to select "A&&B": 

 ̧ Click Operation  continuously to enable or disable the "AND" operation function. 

 ̧ Click SourceA  and SourceB  respectively to select the channel for SourceA and 
Source B. The available channels for Source A and Source B are CH1-CH4. 

Note: Only the channels that have been enabled currently can be selected. 

 

ü If Source A (or Source B) selects CH1, click More  Ą Thre.CH1  to set the 
threshold of Source A (or Source B) in logic operation. For setting methods, 
refer to descript ions in "Parameter Setting Method " . 

ü If Source A (or Source B) selects CH2, click Mor e Ą Thr e.CH2  to set the 
threshold of Source A (or Source B) in logic operation. For setting methods, 
refer to descriptions in "Parameter Setting Method " . 

ü If Source A (or Source B) selects CH3, click More  Ą Thre.CH3  to set the 
threshold of Source A (or Source B) in logic operation. For setting methods, 
refer to descriptions in "Parameter Setting Method " . 

ü If Source A (or Source B) selects CH4, click More  Ą Thre .CH4  to set the 
threshold of Source A (or Source B) in logic operation. For setting methods, 
refer to descriptions in "Parameter Setting Method " .  

 

Tip  

FFT shortcut operation: click the function navigation icon  at the lower-left 
corner of the screen to open the function navigation. Then, click the "FFT" icon 
to open the FFT menu. This oscilloscope supports 4 FFTs: FFT1, FFT2, FFT3, and 
FFT4. For details, refer to the descriptions in this section. 
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 ̧ Click Offset  to adjust the vertical offset of the operation result s with the 
displayed numeric keypad or by scrolling with the mouse.  

 ̧ Click Size  to select the waveform size. The available sizes include "Small", 
"Medium", and "Large".  

 ̧ The AutoS etting  menu under More  is grayed out and disabled. 

 ̧ Click More  Ą Sensitivity  to set the sensitivity of the digital signal converted 
from the analog signal on the source. For setting methods, refer to descriptions 
in "Parameter Setting Method " .  

 ̧ Click More  Ą Label  to set the label for math operati on results. For details, refer 
to descriptions in "Math Operation Label " . 

 
 
"OR" Operati on  
 
Performs logic "OR" operation on the waveform voltage values of the specified 
sources point by point and displays the results. In  operation, when the voltage value 
of the source channel is greater than the thres hold of the corresponding channel, it is 
regarded as logic "1"; otherwise it is logic "0".  The results of logic OR operation of 
two binary bits are as shown in Table 6-3. 
 
Table 6-3 Logic "OR" Operation 

A B A||B 

0 0 0 

0 1 1 

1 0 1 

1 1 1 

 
Click Math  Ą Math1  Ą Operator  to select "A||B":  

 ̧ Click Operation  continuously to enable or disable the "OR" operation function.  

 ̧ Click SourceA  and SourceB  to select the channel for Source A and Source B. 
The available channels for Source A and Source B are CH1-CH4. 

Note: Only the channels that have been enabled currently can be selected. 

 

ü If Source A (or Source B) selects CH1, click More  Ą Thre.CH1  to set the 
threshold of Source A (or Source B) in logic operation. For setting methods, 
refer to descriptions in "Parameter Setting Method " . 

ü If Source A (or Source B) selects CH2, click More  Ą Thre.CH2  to set the 
threshold of Source A (or Source B) in logic operation. For setting methods, 
refer to descriptions in "Parameter Setting Method " . 

ü If Source A (or Source B) selects CH3, click More  Ą Thre.CH3  to set the 
threshold of Source A (or Source B) in logic operation. For setting methods, 
refer to descriptions in "Parameter Setting Method " . 

ü If Source A (or Source B) selects CH4, click More  Ą Thre.CH4  to set the 
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threshold of Source A (or Source B) in logic operation. For setting methods, 
refer to descriptions in "Parameter Setting Method " . 

 ̧ Click Offset  to adjust the vertical offset of the operation results.  

 ̧ Click Size  to select the waveform size. The available sizes include "Small", 
"Medium", and "Large".  

 ̧ The AutoS etting  menu under More  is grayed out and disabled. 

 ̧ Click More  Ą Sensitivity  to set the sensitivity of the digital signal converted 
from the analog signal on the sour ce. For setting methods, refer to descriptions 
in "Parameter Setting Method " . 

 ̧ Click More  Ą Label  to set the label for math operation resu lts. For details, refer 
to descriptions in "Math Operation Label " . 

 

 

"XOR" Operation  
 
Performs logic "XOR" operation on the waveform voltage values of the specified 
sources point by point and displays the results. In operati on, when the voltage value 
of the source channel is greater than th e threshold of the corresponding channel, it is 
regarded as logic "1"; otherwise it is logic "0".  The results of logic XOR operation of 
two binary bits are as shown in Table 6-4. 
 
Table 6-4 Logic "XOR" Operation 

A B A^B 

0 0 0 

0 1 1 

1 0 1 

1 1 0 

 
Click Math  Ą Math1  Ą Operator  to select "A^B":  

 ̧ Click Operation  continuously to enable or disable the "XOR" operation funct ion. 

 ̧ Click SourceA  and SourceB  to select the channel for SourceA and Source B. 
The available channels for Source A and Source B are CH1-CH4. 

Note: Only the channels that have been enabled currently can be selected. 

 

ü If Source A (or Source B) selects CH1, click More  Ą Thre.CH1  to set the 
threshold of Source A (or Source B) in logic operation. For setting methods, 
refer to descriptions in "Parameter Setting Method " . 

ü If Source A (or Source B) selects CH2, click More  Ą Thre.CH2  to set the 
threshold of Source A (or Source B) in logic operation. For setting methods, 
refer to descriptions in "Parameter Setting Method " . 

ü If Source A (or Source B) selects CH3, click More  Ą Thre.CH3  to set the 
threshold of Source A (or Source B) in logic operation. For setting methods, 
refer to descriptions in "Parameter Setting Method " . 
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ü If Source A (or Source B) selects CH4, click More  Ą Thre.CH4  to set the 
threshold of Source A (or Source B) in logic operation. For setting methods, 
refer to descriptions in "Parameter Setting Method " . 

 ̧ Click Offset  to adjust the vertical offset of the operation results.  

 ̧ Click Size to select the waveform size. The available sizes include "Small", 
"Medium", and "Large".  

 ̧ The AutoS etting  menu under More  is grayed out and disabled. 

 ̧ Click More  Ą Sensitiv ity  to set the sensitivity of the digital s ignal converted 
from the analog signal on the source. For setting methods, refer to descriptions 
in "Parameter Setting Method " .  

 ̧ Click More  Ą Label  to set the label for ma th operation results. For details, refer 
to descriptions in "Math Operation Label " . 

 

 

"NOT" Operation  
 
Performs logic "NOT" operation on the waveform voltage values of the specifie d 
sources point by point and displays the results. In operation, when the vol tage value 
of the source channel is greater than the threshold of the corresponding channel, it is 
regarded as logic "1"; otherwise it is logic "0".  The results of logic "NOT" operation of 
two binary bits are as shown in Table 6-5. 
 
Table 6-5 Logic "NOT" Operation 

A !A 

0 1 

1 0 

 
Click Math  Ą Math1  Ą Operator  to select "!A":  

 ̧ Click Operation  continuously to enable or disable the "NOT" operation function.  

 ̧ Click Sourc eA to select the channel for Source A. The available channels for 
Source A are CH1-CH4. 

Note: Only the channels that have been enabled currently can be selected. 

 

ü If Source A (or Source B) selects CH1, click More  Ą Thre.CH1  to set th e 
threshold of Source A (or Source B) in logic operation. For setting methods, 
refer to descriptions in "Parameter Setting Method " . 

ü If Source A (or Source B) selects CH2, click Mor e Ą Thre.CH2  to set the 
threshold of Source A (or Source B) in logic operation. For setting methods, 
refer to descriptions in "Parameter Setting Method " . 

ü If Source A (or Source B) selects CH3, click More  Ą Thre .CH3  to set the 
threshold of Source A (or Source B) in logic operation. For setting methods, 
refer to descriptions in "Parameter Setting Method " . 

ü If Source A (or Source B) selects CH4, click More  Ą Thre.CH4  to set the 
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threshold of Source A (or Source B) in logic operation. For setting methods, 
refer to descriptions in "Parameter Setting Method " . 

 ̧ Click Offset  to adjust the vertical of fset of the operation results.  

 ̧ Click Size  to select the waveform size. The available sizes include "Small", 
"Medium", and "Large".  

 ̧ The AutoS etting  menu is grayed out and disabled. 

 ̧ Click More  Ą Sensitivity  to set th e sensitivity of the digital signal convert ed 
from the analog signal on the source. For setting  methods, refer to descriptions 
in "Parameter Setting Method " .  

 ̧ Click More  Ą Label  to set the label for math operation results. For details, refer 
to descriptions in "Math Operation Label " . 

 

Intg  
 
Calculates the integral of the selected source. For example, you can use integral to 
measure the area under a waveform or the pulse energy. 
 
Click Math  Ą Math1  Ą Operator  to select "Intg":  

 ̧ Click Operation  continuously to enable or disable the "Intg" operation function.  

 ̧ Click SourceA  to select the channel for Source A. The available channels for 
Source A are CH1-CH4 and Ref1-Ref10. 

Note: The source of Math2 can be CH1-CH4, Ref1-Ref10, or Math1; the source 
of Math3 can be CH1-CH4, Ref1-Ref10, Math1, or Math2; the source of Math4 
can be CH1-CH4, Ref1-Ref10, Math1, Math2, or Math3; only the channels that 
have been enabled currently can be selected. 

 ̧ Click Offset  to set the vertical offs et of the operation results. For setting 
methods, refer to the descriptions in "Parameter Setting Method " .  

 ̧ Click Scale  to set t he vertical scale of the operation results. For setting methods, 
refer to the descript ions in "Parameter Setting Method " .  

 ̧ Click AutoS etting  to adjust the vertical scale and offset of the operation resul ts 
to an optimal value based on the current configurat ion, so as to better observe. 

 ̧ Click More  Ą Bias to set the DC offset correction factor for the  input signal. 
Note that this parameter can only be set by using the numeric keypad.  

 ̧ Click More  Ą Invert  to enable or disable the inverted display function of the  
waveform. 

 ̧ Click More  Ą Label  to set the label for math operation results. For details, refer 
to descriptions in "Math Operation Label " . 

 ̧ Click More  Ą Color Grad e to enable or disable the color grade display of the 
operation results. When enabled, different colors are displayed on the screen to 
indicate the times of data acquisition or acquisition probability.  

 ̧ Click More  Ą Reset  ColorGrade  to clear the color grade display and display 
the color grade again. 
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Diff  
 
Calculates the discrete time derivative of th e selected source. For example, you can 
use differentiate to measure the instantaneous slope of a waveform.  
 
Click Math  Ą Math1  Ą Operator  to select "Diff":  

 ̧ Click Operation  continuously to enable or disable the "Diff" operation function.  

 ̧ Click SourceA  to select the channel for Source A. The available channels for 
Source A are CH1-CH4 and Ref1-Ref10. 

Note: The source of Math2 can be CH1-CH4, Ref1-Ref10, or Math1; the source 
of Math3 can be CH1-CH4, Ref1-Ref10, Math1, or Math2; the source of Math4 
can be CH1-CH4, Ref1-Ref10, Math1, Math2, or Math3; only the channels that 
have been enabled currently can be selected. 

 ̧ Click Offset  to set the v ertical offset of the opera tion results. For setting 
methods, refer to the descriptions in "Parameter Setting Method " .  

 ̧ Click Scale  to set the vertical scale of the operation results. For setting methods, 
refer to the descript ions in "Parameter Setting Method " .  

 ̧ Click AutoS etting  to adjust the  vertical scale and offset of the operation results 
to an optimal value based on the current configuration , so as to better observe. 

 ̧ Click More  Ą Smooth  to set t he number of smoothing times in differential 
operation. For setting methods, refer to descripti ons in "Parameter Setting 
Method " . 

Note: As the high-frequency component of waveform data has a great impact  
on the dif ferential operation, you need to adjust the paramete r "Smooth" to a 
larger value, so as to restore the low-frequency component. 

 ̧ Click More  Ą Invert  to enable or disable the inverted display function of the 
waveform. 

 ̧ Click More  Ą Label  to set the label for math operation results. For details, refer 
to descriptions in "Math Operation Label " . 

 ̧ Click More  Ą Color Grade  to enable or disable the color grade display of the 
operation results. When enabled, different colors are displayed on the screen to 
indicate the times of data acquisition or acquisition probability. 

 ̧ Click More  Ą Reset  ColorGrade  to clear the color grade display and display 
the color grade again. 

 

 
 

Sqrt  
 

Tip  
Because differentiation is very sensitive to noise, it is helpful t o set acquisition 
mode to "Average". 
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Calculates the square root of the selected source point by point and displays the 
results.  
 
Click Math  Ą Math1  Ą Operator  to select "Sqrt":  

 ̧ Click Operation  continuously to enable or disable the "Sqrt" operation funct ion. 

 ̧ Click SourceA  to select the channel for Source A. The available channels for 
Source A are CH1-CH4 and Ref1-Ref10. 

Note: The source of Math2 can be CH1-CH4, Ref1-Ref10, or Math1; the source 
of Math3 can be CH1-CH4, Ref1-Ref10, Math1, or Math2; the source of Math4 
can be CH1-CH4, Ref1-Ref10, Math1, Math2, or Math3; only the channels that 
have been enabled currently can be selected. 

 ̧ Click Offset  to set the vertical offset of the operation results. F or setting 
methods, refer to the descri ptions in "Parameter Setting Method " .  

 ̧ Click Scale  to set the vertical scale of the operation results. For setting methods, 
refer to the descriptions in "Parameter Setting Method " .  

 ̧ Click AutoS etting  to adjust the vertical s cale and offset of the operation results 
to an optimal value based on the current configuration , so as to better observe. 

 ̧ Click More  Ą Invert  to enable or disable the inverted display function of the 
waveform. 

 ̧ Click More  Ą Label  to set the label for math o peration results. For details, refer 
to descriptions in "Math Operation Label " . 

 ̧ Click More  Ą Color Grade  to enable or disable the color grade display of the 
operation results. When enabled, different colors are displayed on the screen to 
indicate the times of data acquisition or acquisition probability. 

 ̧ Click More  Ą Reset  ColorGrade  to clear the color grade display and display 
the color grade again. 

 

 

Lg ( Base 10 Exponential )  
 
Calculates the base 10 exponential of the selected source point by point and displays 
the results. 
Click Math  Ą Math1  Ą Operator  to select "Lg":  

 ̧ Click Operation  continuously to enable or disable the "Lg" operation function.  

 ̧ Click SourceA  to select the channel for Source A. The available channels for 
Source A are CH1-CH4 and Ref1-Ref10. 

Note: The source of Math2 can be CH1-CH4, Ref1-Ref10, or Math1; the source 
of Math3 can be CH1-CH4, Ref1-Ref10, Math1, or Math2; the source of Math4 
can be CH1-CH4, Ref1-Ref10, Math1, Math2, or Math3; only the channels that 
have been enabled currently can be selected. 

 ̧ Click Offset  to set the vertical offset of the operation results. For setting 
methods, refer to the  descriptions in "Parameter Setting Method " .  
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 ̧ Click Scale  to set the vertical scale of the operation results. For setting methods, 
refer to the descriptions in "Parameter Setting Method " .  

 ̧ Click AutoS etting  to adjust the vertical scale and offset of the operation results 
to an optimal value based on the current configuration, so as to better observe. 

 ̧ Click More  Ą Invert  to enable or disable the inverted display function of the 
waveform. 

 ̧ Click More  Ą Label  to set the label for math op eration results. For details, refer 
to descriptions in "Math Operation Label " . 

 ̧ Click More  Ą Color Grade  to enable or disable the color grade display of the 
operation results. When enabled, different colors are displayed on the screen to 
indicate the times of data acquisition or acquisition probability. 

 ̧ Click More  Ą Reset  ColorGrade  to clear the color grade display and display 
the color grade again. 

 

 

Ln 
 
Calculates the natural logarithm (Ln) of  the selected source point by point and 
displays the results.  
 
Click Math  Ą Math1  Ą Operator  to select "Ln":  

 ̧ Click Operation  continuously to enable or disable the "Ln" operation function.  

 ̧ Click SourceA  to select the channel for Source A. The available channels for 
Source A are CH1-CH4 and Ref1-Ref10. 

Note: The source of Math2 can be CH1-CH4, Ref1-Ref10, or Math1; the source 
of Math3 can be CH1-CH4, Ref1-Ref10, Math1, or Math2; the source of Math4 
can be CH1-CH4, Ref1-Ref10, Math1, Math2, or Math3; only the channels that 
have been enabled currently can be selected. 

 ̧ Click Offset  to set the vertical offset of th e operation results. For setting 
methods, refer to the descriptions in "Parameter Setting Method " .  

 ̧ Click Scale  to set t he vertical scale of the operation results. For set ting methods, 
refer to the descriptions in "Parameter Setting Method " .  

 ̧ Click AutoS etting  to adjust the vertical scale and offset of the operation results 
to an optimal value based on the current configuration , so as to better observe. 

 ̧ Click More  Ą Invert  to enable or disable the inverted display function of the 
waveform. 

 ̧ Click More  Ą Label  to set the label for math operation results. For details, refer 
to descriptions in "Math Operation Label " . 

 ̧ Click More  Ą Color Gr ade to enable or disable the color grade display of the 
operation results. When enabled, different colors are displayed on the screen to 
indicate the times of dat a acquisition or acquisition probability. 

 ̧ Click Mor e Ą Reset  ColorGrade  to clear the color grade display and display 
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the color grade again. 

 
 

Exp 
 
Calculates the exponential of the selected source point by point and displays the 
results. 
 
Click Math  Ą Math 1 Ą Operato r  to select "Exp": 

 ̧ Click Operation  continuously to enable or disable the "Exp" operation function.  

 ̧ Click SourceA  to select the channel for Source A. The available channels for 
Source A are CH1-CH4 and Ref1-Ref10. 

Note: The source of Math2 can be CH1-CH4, Ref1-Ref10, or Math1; the source 
of Math3 can be CH1-CH4, Ref1-Ref10, Math1, or Math2; the source of Math4 
can be CH1-CH4, Ref1-Ref10, Math1, Math2, or Math3; only the channels that 
have been enabled currently can be selected. 

 ̧ Click Offset  to set the vertical offset of the operation results.  For setting 
methods, refer to the descriptions in " Parameter Setting Method ".  

 ̧ Click Scale  to set the vertical scale of the  operation results. For setting methods, 
refer to the d escriptions in "Parameter Setting Method " .  

 ̧ Click AutoS etting  to adjust the vertical scale and offset of the operation results 
to an optimal value based on the current conf iguration, so as to better observe. 

 ̧ Click More  Ą Invert  to enable or disable the inverted display function of the 
waveform. 

 ̧ Click More  Ą Label  to set the label for math operation results. For details, refer 
to descriptions in "Math Operation Label " . 

 ̧ Click More  Ą Color Grade  to enable or disable the color grade display of the 
operation results. When enabled, different colors are displayed on the screen to 
indicate the times of data acquisition or acquisition probabil ity. 

 ̧ Click More  Ą Reset  ColorGr ade  to clear the color grade display and display 
the color grade again. 

 

 

Abs 
 
Calculates the absolute value of the selected source and displays the results. 
 
Click Math  Ą Math1  Ą Operator  to select "Abs": 

 ̧ Click Operation  continuously to enable or disable the "Abs" operation function.  

 ̧ Click SourceA  to select the channel for Source A. The available channels for 
Source A are CH1-CH4 and Ref1-Ref10. 

Note: The source of Math2 can be CH1-CH4, Ref1-Ref10, or Math1; the source 
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of Math3 can be CH1-CH4, Ref1-Ref10, Math1, or Math2; the source of Math4 
can be CH1-CH4, Ref1-Ref10, Math1, Math2, or Math3; only the channels that 
have been enabled currently can be selected. 

 ̧ Click Offset  to set the vertica l offset of the operation results. For  setting 
methods, refer to the d escriptions in "Parameter Setting Method ".  

 ̧ Click Scale  to set the vertical scale of the operation results. For setting methods, 
refer to the descriptions in "Parameter Setting Method " .  

 ̧ Click AutoS etting  to adjust th e vertical scale and offset of the operation results 
to an optimal value based on the current configuration , so as to better observe. 

 ̧ Click More  Ą Invert  to enable or disable the inverted display function of the  
waveform. 

 ̧ Click More  Ą Label  to set the label for math operation results. For details, refer 
to descriptions in "Math Operation Label " . 

 ̧ Click More  Ą Color Grade  to enable or disable the color grade display of the 
operation results. When enabled, different colors are displayed on the screen to 
indicate the times of data acquisition or acquisition probability.  

 ̧ Click More  Ą Reset  ColorGrade  to clear the color grade display and display 
the color grade again. 

 

 

Low Pass  
 

Only allows the signals whose frequencies are lower than the current upper limit 
frequency to pass. 

 
Click Math  Ą Math1  Ą Operator  to select "LowPass": 

 ̧ Click Operation  continuously to enable or disable the "LowPass" operation 
function. 

 ̧ Click SourceA  to select the channel for Source A. The available channels for 
Source A are CH1-CH4 and Ref1-Ref10. 

Note: The source of Math2 can be CH1-CH4, Ref1-Ref10, or Math1; the source 
of Math3 can be CH1-CH4, Ref1-Ref10, Math1, or Math2; the source of Math4 
can be CH1-CH4, Ref1-Ref10, Math1, Math2, or Math3; only the channels that 
have been enabled currently can be selected. 

 ̧ Click Offset  to set the vertical offset of the operation results. Fo r setting 
methods, refer to the descriptions in  "Parameter Setting Method ".  

 ̧ Click Scal e to set the ver tical scale of the operation results. For setting methods, 
refer to the descriptions in "Parameter Setting Method " .  

 ̧ Click Ȓc to set the upper limit frequency. For setting methods, refer to 
descriptions in "Parameter Setting Method " . 

Note: The settable range of the upper limit frequency is related to the Math 
sample rate (displayed at the bottom of the screen when the Math function is 
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enabled). The sample rate of the analog channel or the changes of the memory 
depth can affect the Math sample rate.  

 ̧ Click More  Ą AutoSetting  to adjust the vertical scale and offset of the 
operation results to an optimal value based on the current configuration , so as 
to better observe. 

 ̧ Click More  Ą Invert  to enable or disable the inverted display function of the 
waveform. 

 ̧ Click More  Ą Label  to set the label for math operation results. For details, refer 
to descriptions in "Math Operation Label " . 

 ̧ Click More  Ą Color Grade  to enable or disable the color grade display of the 
operation results. When enabled, different colors are displayed on the screen to 
indicate the times of data acquisition or acquisition probability.  

 ̧ Click More  Ą Reset  ColorGrade  to clear the color grade display and display 
the color grade again. 

 

 

High Pass  
Only allows the signals whose frequencies are higher than the current lower limit 
frequency to pass. 

 
Click Math  Ą Math1  Ą Operator  to select "HighPass": 

 ̧ Click Operation  continuously to enable or disable the "HighPass" operation 
function. 

 ̧ Click SourceA  to select the channel for Source A. The available channels for 
Source A are CH1-CH4 and Ref1-Ref10. 

Note: The source of Math2 can be CH1-CH4, Ref1-Ref10, or Math1; the source 
of Math3 can be CH1-CH4, Ref1-Ref10, Math1, or Math2; the source of Math4 
can be CH1-CH4, Ref1-Ref10, Math1, Math2, or Math3; only the channels that 
have been enabled currently can be selected. 

 ̧ Click Offset  to set the vertical offset of the operation results. Fo r setting 
methods, refer to the descriptions in "Parameter Setting Method ".  

 ̧ Click Scale  to set the ver tical scale of the operation results. For setting methods, 
refer to the descriptions in "Parameter Setting Method " .  

 ̧ Click Ȓc to set the lower limit frequency. For setting methods, refer to 
descriptions in "Parameter Setting Method " . 

Note: The settable range of the lower limit frequency is related to the Math 
sample rate (displayed at the bottom of the screen when the Math function is 
enabled). The sample rate of the analog channel or the changes of the memory 
depth can affect the Math sample rate.  

 ̧ Click More  Ą AutoS etting  to adjust the vertical scale and offset of the 
operation results to an optimal value based on the current configuration , so as 
to better observe. 
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 ̧ Click More  Ą Invert  to enable or disable the inverted display function of the 
waveform. 

 ̧ Click More  Ą Label  to set the label for math operation results. For details, refer 
to descriptions in "Math Operation Label " . 

 ̧ Click More  Ą Color  Grade  to enable or disable the color grade display of the 
operation results. When enabled, different colors are displayed on the screen to 
indicate the times of data acquisition or acquisition probability.  

 ̧ Click More  Ą Reset  ColorGrade  to clear the color grade display and display 
the color grade again. 

 

 

Band Pass  
Only allows the signals whose frequencies are higher than the current lower limit 
frequency and lower than the current upper limit frequency to pass.  

 
Click Math  Ą Math1  Ą Operator  to select "BandPass": 

 ̧ Click Operation  continuously to enable or disable the "BandPass" operation 
function. 

 ̧ Click SourceA  to select the channel for Source A. The available channels for 
Source A are CH1-CH4 and Ref1-Ref10. 

Note: The source of Math2 can be CH1-CH4, Ref1-Ref10, or Math1; the source 
of Math3 can be CH1-CH4, Ref1-Ref10, Math1, or Math2; the source of Math4 
can be CH1-CH4, Ref1-Ref10, Math1, Math2, or Math3; only the channels that 
have been enabled currently can be selected. 

 ̧ Click Offset  to set the vertical offset of the operation results. For setting 
methods, refer to the descriptions in "Parameter Setting Method ".  

 ̧ Click Scale  to set the vertical scale of the operation results. For setting methods, 
refer to the descriptions in "Parameter Setting Method " .  

 ̧ Click AutoS etting  to adjust the vertical scale and offset of the operation r esults 
to an optimal value based on the current configuration , so as to better observe. 

 ̧ Click More  Ą Ȓc1 to set the lower limit frequency. For setting methods, refer to 
descriptions in "Parameter Setting Method " . 

 ̧ Click More  Ą Ȓc2 to set the upper limit frequency. For setting methods, refer 
to descriptions in "Parameter Setting Method " . 

Note: The settable ranges of the upper and lower limit frequencies are related 
to the Math sample rate (displayed at the bottom of the screen when the Math 
function is enabled). The sample rate of the analog channel or the changes of 
the memory depth  can affect the Math sample rate. 

 ̧ Click More  Ą Invert  to enable or disable the inverted display function of the 
waveform. 

 ̧ Click More  Ą Label  to set the label for math operation results. For details, refer 
to descriptions in "Math Operation Label " . 
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 ̧ Click More  Ą Color  Grade  to enable or disable the color grade display of the 
operation results. When enabled, different colors are displayed on the screen to 
indicate the times of data acquisition or acquisition probability.  

 ̧ Click More  Ą Reset  ColorGrade  to clear the color grade display and display 
the color grade again. 

 

 

Band Stop  
Only allows the signals whose frequencies are lower than the current lower limit 
frequency and higher than the current upper limit frequency to pass.  

 
Click Math  Ą Math1  Ą Operator  to select "BandStop":  

 ̧ Click Operation  continuously to enable or disable the "BandStop" operation 
function. 

 ̧ Click SourceA  to select the channel for Source A. The available channels for 
Source A are CH1-CH4 and Ref1-Ref10. 

Note: The source of Math2 can be CH1-CH4, Ref1-Ref10, or Math1; the source 
of Math3 can be CH1-CH4, Ref1-Ref10, Math1, or Math2; the source of Math4 
can be CH1-CH4, Ref1-Ref10, Math1, Math2, or Math3; only the channels that 
have been enabled currently can be selected. 

 ̧ Click Offset  to set the vertical offset of the operation results. For setting 
methods, refer to the descriptions in "Parameter Setting Method ".  

 ̧ Click Scale  to set the vertical scale of the operation results. For setting methods, 
refer to the descriptions in "Parameter Setting Method " .  

 ̧ Click AutoS etting  to adjust the vertical scale and offset of the operation results 
to an optimal value based on the current configuration , so as to better observe. 

 ̧ Click More  Ą Ȓc1 to set the lower limit frequency. For setting methods, refer to 
descriptions in "Parameter Setting Method " . 

 ̧ Click More  Ą Ȓc2 to set the upper limit frequency. For setting methods, refer 
to descriptions in "Parameter Setting Method " . 

Note: The settable ranges of the upper and lower limit frequencies are related 
to the Math sample rate (displayed at the bottom of the screen when the Math 
function is enabled). The sample rate of the analog channel or the changes of 
the memory depth can affect the Math sample rate.  

 ̧ Click More  Ą Invert  to enable or disable the inverted display function of the 
waveform. 

 ̧ Click More  Ą Label  to set the label for math operation results. For details, refer 
to descriptions in "Math Operation Label " . 

 ̧ Click More  Ą Color  Grade  to enable or disable the color grade display of the 
operation results. When enabled, different colors are displayed on the screen to 
indicate the times of data acquisition or acquisition probability.  

 ̧ Click More  Ą Reset  ColorGrade  to clear the color grade display and display 
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the color grade again. 

 

 

AX+B  
 
Applies a linear function to the selected source, and displays the results. 
 
Click Math  Ą Math1  Ą Operator  to select "AX+B":  

 ̧ Click Operation  continuously to enable or disable the "AX+B" operation 
function. 

 ̧ Click SourceA  to select the channel for Source A. The available channels for 
Source A are CH1-CH4 and Ref1-Ref10. 

Note: The source of Math2 can be CH1-CH4, Ref1-Ref10, or Math1; the source 
of Math3 can be CH1-CH4, Ref1-Ref10, Math1, or Math2; the source of Math4 
can be CH1-CH4, Ref1-Ref10, Math1, Math2, or Math3; only the channels that 
have been enabled currently can be selected. 

 ̧ Click Offse t  to set the vertical offset of the operation results. For setting 
methods, refer to the descriptions in "Parameter Setting Method " .  

 ̧ Click Scale  to set the vertical scale of the operat ion results. For setting methods, 
refer to the descriptions in "Parameter Setting Method " .  

 ̧ Click AutoS etti ng  to adjust the vertical scale and offset of the operation results 
to an optimal value based on the current configuration , so as to better observe. 

 ̧ Click More  Ą A to set the value of A. Note that this parameter can only be set 
by using the numeric keypad. 

 ̧ Click More  Ą B to set the value of B. Note that this parameter can only be set 
by using the numeric keypad. 

 ̧ Click More  Ą Invert  to enable or disable the inverted display function of the 
waveform. 

 ̧ Click More  Ą Label  to set the label for math operation resu lts. For details, refer 
to descriptions in "Math Operation Label " . 

 ̧ Click More  Ą Color  Grade  to enable or disable the color grade display of the 
operation results. When enabled, different colors are displayed on the screen to 
indicate the times of data acquisition or acquisition probability.  

 ̧ Click More  Ą Reset  ColorGrade  to clear the color grade display and display 
the color grade again. 

 
 

Math Operation Label  
 
Click Label  to enter the label setting menu.  

 ̧ Click Disp lay  continuously to enable or disable the label display of the 
waveform. If it is enabled, the label will be displayed at the left side o f the 
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waveform. 
 ̧ Click Library  to select the preset waveform label, including ADD, SUB, MUL, DIV, 

FFT, AND, OR, XOR, NOT, Intg, Diff, Sqrt, Lg, Ln, Exp, Abs, LPas, HPas, BPas, 
BStop, and AX+B. 

 ̧ Click Label , and the label editing interface is automatically di splayed. You can 
input the label manually.  For details, refer to descriptions in " Channel  Label ". 

 
 



RIGOL  Chapter 6 Operations and Measurements 

6-24 DS8000-R User Guide 

Auto Measurement  
 
DS8000-R provides auto measurements for 41 waveform parameters, as well as the 
statistics and analysis of the measurement results.  
 
 

Quick Measurement after AUTO  
 
When the oscilloscope is correctly connected and has detected a valid input signal, 
click Auto  in the Web Control mode to enable the waveform auto setting function 
and open the auto setti ng function menu.  
 

 ̧ : Click this key, and then the complete single period of the signal is 
displayed automatically on the screen. Meanwhile, the system will make 
measurements for the "period" and the "frequency" of the currently displayed 
waveforms in a complete single period. The measurement results are displayed 
at the bottom of the screen.  

 ̧ : Click this key, and then multiple periods of the signal are displayed 
automatically on the screen. Meanwhile, the system will make measurements 
for the "period" and the "frequency" of the currently displayed waveforms in 
multiple periods. The measurement results are displayed at the bottom of the 
screen. 

 ̧ : Click this key, and then one rising edge of the signal is displayed 
automatically on the screen. Meanwhile, the system will make measurements 
for the "rise time" of the currently displayed rising edge. The measurement 
results are displayed at the bottom of the s creen. By default, it is intended for 
the fast edge signal. 

 ̧ : Click this key, and then one falling edge of the signal is displayed 
automatically on the screen. Meanwhile, the system will make measurements 
for the "fall time" of the currently displayed falling edge.  The measurement 
results are displayed at the bottom of the screen. B y default, it is intende d for 
the fast edge signal. 

 ̧ : Click this key, and the system returns to the last set menu.  
 ̧ Click Option  to enter the auto setting function menu. 
ü Click Lock  to lock the AUTO function. To unlock the AUTO function, use the 

following t wo methods: 
Method 1: Send the remote command :SYSTem:AUToscale ON to unlock the 
AUTO function. 
Method 2: Click Lock  again, then a password input dialog box is displayed. 
Input the password. By default , there is no password, and clicking OK 
directly can unlock the function.  
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ü Click Peak  to Peak  to enable or disable the peak-peak priority setting. This 
function is intended for the shifted signal. If there is a large deviation, you 
can view the signal waveform in priority when you e nable the function.  

ü Click CH to select "All" or "Open".  
If  you select "All", click Auto  and the system will t est the 4 analog channels 
(CH1-CH4) in sequence. If no signal is found on the channel, then the 
channel is disabled; if a signal is found on the channel, adjust the channel 
to an optimal scale to display the signal. 
If you select "Open", click Auto  and the system will only test the enabled 
channels. 

ü Click Overlay  to enable or disable the waveform overlay display function.  If 
enabled, waveforms of different channels will be displayed in the same 
position of the screen; if disabled, waveforms of different cha nnels will be 
displayed on the screen from top to bottom in sequence.  

ü Click Coupling  to enable or disable the coupling hold function.  If enabled, 
after you click Auto , the settings for the channel coupling remain 
unchanged; if disabled, then the channel coupling is, by default, set to 
"DC". 

ü Click Password , and then the password reset dialog box is displayed, as 
shown in the figure below. You can reset the password. 
 

   
 

 ̧ : Click this key to cancel the auto setting and recovers to the parameter 
settings prior to clicking the Auto  key. 

 

Note:  The waveform auto setting function requires that the frequency of the signal 
should be greater than or equal to  35 Hz, the amplitude greater than o r equal to 5 
mV. If no t meeting the conditions, the waveform auto setting  function may be invalid.  

Tip 
I f you lock the Auto function and then exit the auto setting function 
menu, you can click on the function navigation icon to open the function 
navigation, and click Utility  Ą More  Ą Auto  Config  to enter the auto 
setting function m enu again to unlock the Auto functi on.  
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Measurement  Parameter  
 

Click on the function  navigation icon  to open the function navigation. Then cli ck 
on the Measur e icon to enter the measurement setting menu. You can set the 
measurement source, enable or disable the all measurement function, the statistical 
analysis function, and etc. You can also quickly make measurements for 41 waveform 
parameters. The measurement results will be displayed on the screen. The 
measurement results on the screen are always marked in the same color as the 
current measurement channel. You can also click the auto measurement label 
"Measure" at the top of the screen to enter the measuremen t setting menu.  
 
Note:  I f there is no signal input for the  current source or the measurement result is 
not within the valid range (too large or too small),  then the measurement results are 
invalid, and "* ****" is displayed on the screen . Please re-input th e signal or set the 
signal. 
 

Time Pa rameters  
 

 

 

 

 

 

 

 

 

 

 
 

Figure 6-1 Time Parameters 
 

1̈ Period : defined as the time between the middle threshold points of two 
consecutive, like-polarity edges. 

2̈ Frequency: defined as the reciprocal of period. 
3̈ Rise  Time:  indicates the time for the signal amplitude to r ise from the threshold 

lower limit to the threshold upper limit.  
4̈ Fall Time:  indicates the time for the sign al amplitude to rise from the thre shold 

upper limit to the  threshold lower limit.  
5̈ +Width: indicates the time between the threshold middle value of a rising edge 

Fall Time 

Threshold 
Upper Limit 

Threshold 
Middle Value 

Threshold 
Lower Limit 

+Width  -Width 

Period 

Rise Time 



Chapter 6 Operations and Measurements  RIGOL  

DS8000-R User Guide 6-27 

to the threshold middle value of the next falling edge.  
6̈ -Width: indicates the time between the thre shold middle value of a falling edge 

to the threshold middle value of the next rising edge.  
7̈ +Duty : indicates the ratio of the positive pulse width to the period.  

8̈ -Duty: indicates the ratio of the  negative pulse width to the perio d. 
9̈ Tvmax:  indicates the time that corresponds to the maximum value of the 

waveform (Vmax). 
10.  Tvmin:  indicates the time that corresponds to the minimum value of the  

waveform (Vmin).  
 
Note: The default values for threshold upper li mit, thre shold middle value, and 
threshold low limit are 90%, 50%, and 10%, respectively. You can click Measure  in 
the function navigation menu, then click Setting  to enter the sub -menu to set the 
parameters. 

 

 

Count Value s 

 
1̈ Positive Pulse Count: The number of positive pulses that rise from u nder the 

threshold lower limit to above the threshold upper limit.  
 
 

 
2̈ Negative Pulse Count : The number of negative pulses that fall from above 

the threshold upper limit to below the threshold lower limit.  
 

 

3̈ Rising Edge Count : The number of rising edges that rise fr om under the 
threshold lower limit to above the threshold upper limit.  
 
 
 
 
 

Positive Pul se Count = n  
1           2           n 

Negati ve  Pul se Coun t =  n 

1           2           n 

Threshold Upper Limit 

Threshold Lower Limit 

Threshold Upper Limit 

Threshold Lower Limit 



RIGOL  Chapter 6 Operations and Measurements 

6-28 DS8000-R User Guide 

 
 

 
4̈ Falling E dge Count : The number of falling edges that fa ll from above the 

threshold upper limit to below the threshol d lower limit.  
 

 

 
Note:  

 ̧ The above measurement items are only available for the analog channels. 
 ̧ The default values for threshold upper limit and threshold low li mit are 90% and 

10%, respectively. You can click Measure  in the function navigation menu, then 
click Setting  to enter t he sub-menu to set the parameters.  
 

 

Delay and Phase  
 

Source A

Source B

Period

Delay

 
 

 
1̈ Delay A ŕB : indicates the time difference between the threshold middle 

values of the rising edge of Source A and that of Source B. Negative delay 
indicates that the rising edge of Source A occurred after that of Source B. 

2̈ Delay A ŕB : indicates the time difference between the threshold middle 

values of the falling edge of Source A and that of Source B. Negative delay 
indicates that the falling edge of Source A occurred after that of Source B.  

Risin g Edge Count = n  
1           2           n 

Falling Edge  Count = n  

1           2           n 

Threshold Upper Limit 

Threshold Lower Limit 

Threshold Upper Limit 

Threshold Lower Limit 
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3̈ Delay  A ŕB : indicates the time difference between the th reshold middle 

values of the rising edge of Source A and the falling edge of Source B. Negative 
delay indicates that the rising edge of Source A occurred after the falling edge of 
Source B. 

4̈ Delay  A ŕB : indicates the time difference between the threshold middle 

values of the falling edge of Source A and the rising edge of Source B. Negative 
delay indicates that the falling edge of Source A occurred after the rising edge of 
Source B. 

5̈ Phase A ŕB : indicates the phase deviation between the threshold middle 

values of the rising edge of Source A and that of Source B. It is expressed in 
degree. The formula is as follows: 

°360×=
sourceA

RR
RR Period

BDelayA
BPhaseA  

Wherein, RRBPhaseA  represents Phase A ŕB , RRBDelayA represents 

Delay A ŕB , and sourceAPeriod  represents period of Source A. 

6̈ Phase A ŕB : indicates the phase deviation between the threshold middle 

values of the falling edge of Source A and that of Source B. It is expressed in 
degree. The formula is as follows: 

°360×=
sourceA

FF
FF Period

BDelayA
BPhaseA  

  

Wherein, FF BPhaseA  represents Phase A ŕB , FF BDelayA  represents 

Delay A ŕB , and sourceAPeriod  represents period of Source A. 

 
7̈ Phase A ŕB : indicates the phase deviation between the threshold middle 

values of the rising edge of Source A and falling edge of Source B. It is 
expressed in degree. The formula is as follows: 

°360×=
sourceA

FR
FR Period

BDelayA
BPhaseA  

Wherein, FRBPhaseA  represents Phase A ŕB , FRBDelayA represents 

Delay A ŕB , and sourceAPeriod  represents period of Source A. 

8̈ Phase A ŕB : indicates the phase deviation between the threshold middle 

values of the falling edge of Source A and the rising edge of Source B. It is 
expressed in degree. The formula is as follows: 

°360×=
sourceA

RF
RF Period

BDelayA
BPhaseA  

Wherein, RF BPhaseA  represents Phase A ŕB , RF BDelayA  represents 

Delay A ŕB , and sourceAPeriod  represents period of Source A. 
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Note:  
 ̧ Source A and Source B can be any channel selected from CH1-CH4 and 

Math1-Math4. You can click Measure  Ą Add  to enter the sub -menu to set the 
parameters. 

 ̧ The default threshold middle value is 50%. You can click Measure  in the 
function navigation menu, then click Setting  to enter the sub -menu to set the 
parameters. 
 
 

Voltage Paramet ers  
 

 

 

 

 

 

            

 
 
 
 

 
Figure 6-2 Voltage Parameters 

 
1̈ Vmax : indicates the voltage value from the highest point of the waveform to 

the GND. 
2̈ Vmin : indicates the voltage value from the lowest  point of the waveform to the 

GND. 
3̈ Vpp :  the voltage value from the highest point to the lowest point of the 

waveform. 
4̈ Vtop : indicates the voltage value from the flat top of the waveform to  the GND. 
5̈ Vbase: indicates the voltage value from the flat base of the waveform to the 

GND. 
6̈ Vamp: indicates the voltage value from the top of the waveform to the base of 

the waveform.  
7̈ Vupper: indicates the actual voltage value that corresponds to the threshold 

maximum value. 
8̈ Vmid: indicates the actual voltage value that corresponds to the threshold 

middle value. 
9̈ Vlower: indicates the actual voltage value that corresponds to the threshold 

minimum value. 

Preshoot 

Overshoot 

Vamp 

Vbase 

Vmax 

Vmin 

Vpp 

Vtop 

Vupper 

Vmid 

Vlower 
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10.   Vavg: indicates the arithmetic average value on the whole waveform or in the 
gating area. The formula is shown as follows:  

 
n

x
Average

n

i i1=
=   

Wherein, 
ix  is the measurement result of the  i th point, and n  is the number 

of points being measured. 
 
 

11.  VRMS: indicates the root mean square value on the whole waveform or in the 
gating area. The formula is as follows: 

n

x
RMS

n

i i1

2

==   

Wherein, 
ix  is the measurement result of the i th point, and n  is the number 

of points being measured. 
12.  Per.V RMS: indicates the root mean square value within a per iod. The formula is 

as shown above. 
13.  Overshoot: indicates the ratio of the difference between the maximum value 

and the top value of the waveform to the amplitude value.  
14.  Preshoot: indicates the ratio of the di fference between the minimum value and 

the base value of the waveform to the amplitude value.  
15.  Std. Dev : indicates the root-mean-square value of the waveforms, with the DC 

component removed. The formula is shown as follows: 

 
n

Averagex
DevS

n

i i1

2)(
.td =

-
=   

Wherein, ix is the amplitude of the  i th point, Averageis the waveform average 

value, and n is the number of the points being measured.  

 
 

Other Parameters  
 

1̈ Positive Slew Rate : On the rising edge, first calculate the difference between 
the high value and the low value, then use the difference to divide the 
corresponding time value to obtain the positive slew rate.  

2̈ Negative Slew Rate : On the falling edge, first calculate the difference 
between the low value and the high value, then use the difference to divide the 
corresponding time value to obtain the negative slew rate.  

3̈ Area: indicates the area of the whole waveform within the screen . The unit is 
V* s. The area of the waveform above the zero reference (namely the vertical 
offset) is positive, and the area of the waveform below the zero reference is 
negative. The area measured is the algebraic sum of the area of the whole 
waveform withi n the screen. 
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4̈ Peri od Area: indicates the area of the first period of waveform on the screen. 
The unit is V* s. The area of the waveform above the zero reference (namely the 
vertical offset) is positive, and the area of the waveform below  the zero 
reference is negative. The area measured is the algebraic sum of the whole 
period area. 
 
 

Measurement Settings  
 

1̈ Measurement Category  
Click Measure  Ą Add  Ą Category  to select "Horizontal", "Vertical", or "Other". 
Meanwhile, the specific measurement parameters are displayed on the screen, 
as shown in the fig ure below. In the measurement category area, you can click 
to select "Horizontal", "Vertical", or "Other".   

 ̧ "Horizontal" measurement parameters: Period, Freq, RiseTime, FallTime, 
+Width, -Width, +Duty, -Duty, +Pulses, -Pulses, +Edges, -Edges, Tvmax, 
Tvmin, +SlewRate, and ïSlewRate. 

 ̧ "Vertical" measurement parameters: Vmax, Vmin, Vpp, Vtop, Vbase, Vamp, 
Vupper, Vmid, Vlower, Vavg, VRMS, Per.VRMS, Overshoot, Preshoot, Area, 
Per.Area, and Std.Dev. 

 ̧ "Other" measurement parameters: Delay(A ŕB ), Delay(A ŕB ), 

Delay(A ŕB ), Delay(A ŕB ), Phase(A ŕB ), Phase(A ŕB ), 

Phase(A ŕB ), and Phase(A ŕB ). 

 
 
 
 

 
 
In the measurement parameter area, click to select a measurement item. Then 
the measurement results of the item are d isplayed at the bottom of the screen 
(measurement results of up to 10 items can be displayed at most).  When you 
add a new measurement item, its measurement result will be displayed as the 
first, with the original items moving right in seq uence. If the numb er of 
measurement items added exceeds 10, then when you add one item, the 
rightmost item at the bottom of t he screen will be disabled.  
 

Measurement Category Area  Measurement Parameter Area 



Chapter 6 Operations and Measurements  RIGOL  

DS8000-R User Guide 6-33 

 
2̈ Source Se lec tion  

For different measurement categories, the selection methods for measurement 
sources are different. 

 ̧ Horizontal and vertical parameter measurement  
Click Measure  Ą Add  Ą Source A  to select the desired channel for 
measurement. The available channels include CH1-CH4 and Math1-Math4. 
 

 ̧ Other (Delay and Phase) parameter m easurement  
Click Measure  Ą Add  Ą Source A  (Source B) to set the two source 
channels for the current measurement category. The available channels 
include CH1-CH4 and Math1-Math4. 

 
3̈ Indicator  

Click Indicator  continuously to enable or disable the indicator. You can also 
Click Measure  Ą Add  Ą Indicator  to enable or disable the indicator. For 
details, refer to  descriptions in "Measure Mode " . 

 
4̈ Measurement Settings  

Click Measure  Ą Setting  to enter the sub -menu of measurement. 
 ̧ Click Mode  to select the measurement mode to "Normal"  or 

"Precision". 
ü Normal: executes measurement of up to 1 Mpts.  
ü Precision: executes measurement of up to 200 Mpts, improving the 

resolution of measurement results. Note, in this mode, the refresh rate 
of the waveforms may be reduced. 
Note:  When the memory depth is less than or equal to 1K points or the 
"High Res" mode is opened, the "Precision" measurement mode will 
automatically switch to the "Normal" measurement mode. 

 
 ̧ Click Type  to select "Threshold", "Range", or "Amp Method".  
ü Select "Threshold", and then make the following settings:  

--Click Source  to select the desired channel for measurement 
(CH1-CH4 or Math1-Math4). 

Tip  
In the measurement category area, click to select "Analyze". The following 
figure is displayed. Select "Counter", "DVM", "Histogram", "Power" (required 
to install the option DS8000-R-PWR), "Eye", or "Jitter" (required to install the 
option DS8000-R-JITTER) to enter the corresponding function setting menu. 
For descriptionsn about these functions, refer to relevant chapters. 
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--Click Upper  to select "Upper(%)" or "Upper(Abs )" first, and then 
click the key to set the upper limit of the measurement. For detai ls, 
refer to descriptions in "Parameter Setting Method " . When the 
upper limit i s set to be smaller than or equal to the current m iddle 
value, a prompt message "Set at lower limit" is displayed. Then, 
the oscilloscope will automatically adjust the upper limit and ma ke 
it greater t han the middle value. By default, it is 90%.  
--Click Mi d to select "Mid(%)" or "Mid(Abs)" first, and then  click 
the key to set the middle value of the measurement. For details, 
refer to descriptions in "Parameter Setting Method " . The 
middle value is limited by the sett ings of the upper limit and lower 
limit. By default, it is 50%.  
--Click Lower  to select "Lower(%)" or "Lower(Abs)" first, and 
then click the key to set the lower limit of the measurement . For 
details, refer to descriptions in "Parameter Setting Method " . 
When the lower limit is set to b e greater than or equal to the 
current middle value, a prompt m essage "Set at upper limit" is 
displayed. Then, the oscilloscope will automatically adjust the 
lower limit and make it sm aller than the middle value. By default, it 
is 10%. 
--Click Default , and then the upper value, middle value, and lower         
value will be restored to the defaults.  

ü Select "Range", and then click Region  to select "Main", "Zoom", 
or "Cursor". 
--Main: indicates that the measurement range is within the mai n 
time base region. 
--Zoom: indicates that the measurement range is with in the 
zoomed time base region. Note: Only when you enable the 
delayed sweep function first, c an "Zoom" be enabled. 
--Cursor: when you select it, two cursors will be displayed on the 
screen. At this time, click CursorA  and CursorB  respectively to 
adjust the positions of the two cursors to determine the 
measurement range. Also, you can click CursorAB  to adjust the 
positions of the two cur sors simultaneously. 

ü Select "Amp Method", and then click Amp Method  to select 
"Auto" or "Manual".  This method affects the measurement method 
for the top and base values. If you select " Manual", you need to 
set the following parameters:  
--Click Top  to select "Histogram" or "Max -Min". 
--Click Base  to select "Histogram" or "Max-Min". 
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Remove the Measuremen t Result  
This oscilloscope allows you to remove the measurement results of the parameters. 
Click Measure  Ą Remove  to enter the "Remove" sub-menu. 

 ̧ Click Remove  to remove the last added measurement item.  Note that clicking 
this key one time can only remove one measurement item. When you remove a 
measurement item, the measurement result of the  last added item at the 
bottom of  the screen will be removed. 

 ̧ Click Remove All  to remove all the displayed measurement items. 

 ̧ Click Indicator  to enable or disable the indicator.   

 

Besides, you can also click Measure  Ą Add  Ą Remove  to enter the "Remove" 
sub-menu. 

 

 

 

Stat istical Function  
Performs statistics and displays the measurement results (Cur, Avg, Max, Min, Dev, 
and Cnt) of at most 10 it ems, as shown in the figure below. 

 

 

Tip  
 ̧ Modifying the threshold will affect t he measurement results of 

the time, delay and phase parameters. 
 ̧ If you select "Manual" under Amp Method , the measurement 

results of other parameters may be affected.  
 ̧ "Histogram" and "Max-Min" are the internal  measurement 

algorithm for the o scilloscope. The "Histogram" method here is 
different from the Histogram function of the oscilloscope.  

Tip  
If the "Remove" sub-menu is not displayed in the current menu, when you select 
a certain measurement item, the system will automatically enter the "Remove" 
sub-menu. 
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Click Measure  Ą Statistic  to enter the sub -menu of "Statistic".  

 ̧ Click Statistic  to enable or disable the statistical function. 

 ̧ Click Reset St at.  to clear the history statistics data and makes statistics again. 

 ̧ Click Count , then use the pop-up numeric keypad or scroll with the mouse to 
set the count value. Its range is from 2 to 100000. By default,  it is 1000. 

 

 

All Measurement  
All measurement could measure the time parameter, count value, voltage 
parameters, and other parameters of the current measurement source and display 
the results on the screen. Click Measure  Ą All Measure  to select "OFF" (disabling 
the all measurement function) or select the desired channel for measurement 
(CH1-CH4). If yo u select "CH1", data of all measurement parameters of CH1 are 
displayed on the screen. 

Note: The removal operation will not clear the measurement results  of the 
all-measurement function. 

 

 

Cursor Measurem ent  
 
Cursor measurement can measure the X-axis values (e.g. Time) and Y-axis values 
(e.g. Voltage) of the selected waveform. Before making cursor measurement, 
connect the signal to the oscilloscope to acquire stable display. All the parameters 
supported by the "Auto Measurement "  function can be measured with cursor 
measurement. The cursor measurement function provides the following two cursors.  
 
 
 
 

  
 
 

 ̧ X Cursor  
X cursor is a vertical solid/dotted line that is us ed to make horizontal 
adjustments. It can be us ed to measure time (s), frequency (Hz), phase (°), and 

Y Cursor (Cursor B) 

Y Cursor (Cursor A) 

X Cursor (Cursor A) X Cursor (Cursor B) 
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ratio (%).  

ü Cursor A is a vertical solid line (  is displayed at the bottom of the screen ), 

and Cursor B is a vertical dotted line  (  is displayed at the bottom of the 
screen). 

ü In t he X-Y cursor mode, X cursor is used to measure the waveform 
amplitude of CH1. 
 

 ̧ Y Cursor  
Y cursor is a horizontal solid/dotted line that is used to make vertical adjustment. 
It can be used to measure amplitude (the unit is the sam e as that of the source 
channel amplitude) and ratio (%).  

ü Cursor A is a horizontal solid line (  is displayed at the right section of the 

screen), and Cursor B is a horizontal dotted line (  is displayed at the 
right section of the screen) . 

ü In the X-Y cursor mode, Y cursor is used to measure the waveform 
amplitude of CH2. 

 

Click on the function navigation icon  at the lower-left corner of the screen to 

open the function navigation. Then click on the cursor icon  to open the cursor 
measurement menu. 
 
In th e cursor measurement menu, click Mode  to select the desired cursor mode. The 
available modes are "Manual", "Track", "XY", and "Measure". When you select "OFF", 
the cursor measurement function is disabled.  
Not e: When the Time Base Mode is set to "XY", the XY cursor measurement mode is 
valid. 
 
 

Manual M ode  
 
In this mode, you can adjust the cursor manually to measure the value of the 
waveforms of the specified source at the current cursor. The measurement results 
are displayed at the upper-left corner of the screen. When you change the cursor 
position, the measurement results will be changed accordingly. 
 
Click Mode  to select "Manual" to enable the manual cursor measurement function. If 
the settings for the pa rameter such as "Select", "Source", "Hori. Unit", a nd "Vert. 
Unit" are differ ent, the measurement results will be different for cursor m easurement. 
The measurement results are displayed at the upper-left corner of the screen, as 
shown in the figure below. 
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 ̧ AX: indicates the X value at Cursor A.  
 ̧ AY: indicates the Y value at Cursor A. 
 ̧ BX: indicates the X value at Cursor B. 
 ̧ BY: indicates the Y value at Cursor B. 
 ̧ X: indicates the horizontal spacing between Cursor A and Cursor B. 
 ̧ Y: indicates the vertical spacing between Cursor A and Cursor B. 

 ̧ 1/ X: indicates the reciprocal of the horizontal spacing between Cursor A and 

Cursor B. 
 
1.  Select Cu rsor Type  

Click Select  continuously to select the cursor type.  
 ̧ X: It is a pair of vertical solid (Cursor A)/dotted (Cursor B) lines, used for 

measuring time parameters. The measurement results include AX, BX, X, 

and 1/ X (displayed only when "s" or "Hz" i s selected under Hori. U nit ). 
 ̧ Y: It is a pair of horizontal solid (Cursor A)/dotted (Cursor B) lines, used for 

measuring voltage parameters. The measurement results include AY, BY, 
and Y. 

 
2.  Select Measurement Source  

Click Source  to select the desired source (CH1-CH4). The available source 
channels are None, CH1-CH4, and Math1-Math4. 
Note:  Only channels currently enabled can be selected. 
 

3.  Adjust Cursor Position  
1) When "X" is selected under Select , you can adjust t he position of X cursor. 

 ̧ Click AX to adjust the  horizontal position of Cursor A (X cursor). Its 
adjustable range is limited within the screen . 

 ̧ Click BX to adjust the horizont al position of Cursor B (X cursor). Its 
adjustable range is limited within the scr een. 

 ̧ Click AX BX and then scroll with the mouse to adjust the horizonta l 
position of Cursor A and Cursor B (X cursors) simultaneously. Its 
adjustable range is limited within the screen. The horizontal spacing 
between Cursor A and Cursor B (X cursors) remains unchanged. 

2) When "Y" is selected under Select , you can adjust the pos ition of Y cursor. 
 ̧ Click AY to adjust the vertical positio n of Cursor A (Y cursor). 
 ̧ Click BY to adjust the ver tical position of Cursor B (Y cursor). 
 ̧ Click AY BY and then scroll with the  mouse to adjust the vertical 

position of Cursor A and Cursor B (Y cursors) simultaneously. The 
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vertical spacing between Cursor A and Cursor B (Y cursors) remains 
unchanged. 

 
4.  Select Screen Region  

 ̧ When the delayed sweep function is disabled, click More , and "Main" is 
automatically selected under Region  and cannot be modified. 

 ̧ When the delayed sweep function is enabled, the screen is divided into two 
regions: main time base and zoomed time base. Click Region  continuously 
to select "Main" or "Zoom".  
ü When "Main" is selected, the cursor is displayed in the main time base 

region, and you can measure the parameters in the main time base 
region. 

ü When "Zoom" is selected, the cursor is displayed in the zoomed time 
base region, and you can measure the parameters in the zoomed time 
base region. 
 

5.  Set the Horizontal/Vertical Measure ment Unit  

 ̧ When "X" is selected under Select , you can set the horizontal measurement 
unit.  When the source can be Math1-Math4, this menu is grayed out and 
disabled. 

Click More  Ą Hori. Unit  to select the horizontal measurement unit. The 
available units include "s", " Hz", "Degree(°)", and "Percent(%)".  
ü s: measures the time value at X Cursor (taking the trigger position as 

reference). The measurement results include AX, BX, X, and 1/ X. 

Wherein, AX, BX, and X all indicate time, and 1/ X indicates 

frequency. 
ü Hz: measures the frequency value at X Cursor (taking the trigger 

position as reference). The measurement results include AX, BX, X, 

and 1/ X. Wherein, AX, BX, and X all indicate frequency, and 1/ X 
indicates time. 

ü Degree(°): measures the phase value at X Cursor. The measurement 
results include AX, BX, and X, and they are all expressed in degree.  
This oscilloscope allows you to set the reference position for the phase 
according to your needs. After adjusting X Cursor to a desired position, 
click Set Reference  to take the current cursor position as the 
reference. The current positions of Cursor A and Cursor B are 
respectively defined as "0°" and "360°". Meanwhile, two ve rtical 
cursors (in blue) that cannot be moved are displayed on the screen as 
the phase reference position (the phase position at "0°" and "360°" are 
respectively marked by a solid line and a dotted line).  Before you set 
manually, the oscilloscope adopts the default phase reference position. 

ü Percent(%): measures ratio at X Cursor. The measurement results 
include AX, BX, and X, and they are all expressed in percentage. This 
oscilloscope allows you to set the reference position for the ratio 
according to your needs. After adjusting X Cursor to a desired position, 
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click Set Reference  to take the current cursor position as the 
reference. The current positions of Cursor A and Cursor B are 
respectively defined as "0%" and "100%" . Meanwhile, two cursors ( in 
blue) t hat cannot be moved are displayed on the screen as the ratio 
reference position (the ratio position at "0%" and "100%"  are 
respectively marked by a solid line and a dotted line).  Before you set 
manually, the oscilloscope adopts the default ratio reference position. 
 

 ̧ When "Y" is selected under Select , you can set the vertical measurement 
unit.  When the source can be Math1-Math4, this menu is grayed out and 
disabled. 
Click More  Ą Vert . Unit  to select the vertical measurement unit. The 
available units include "Source" and "Percent(%)".  
ü Source: measures the amplitude at Y Cursor (taking the channel 

ground point as the reference).  The measurement results include AY, 
BY, and Y (its unit is consistent with that of the current source).  

ü Percent(%): measures ratio at Y Cursor. The measurement results 
include AY, BY, and Y, and they are all expressed in percentage.  

This oscilloscope allows you to set the reference position for the ratio 
according to your needs. After adjusting Y Cursor to a desired position, 
click Set Reference  to take the current cursor position as the 
reference. The current positions of Cursor A and Cursor B are 
respectively defined as "0%" and "100%" . Meanwhile, two cursors ( in 
blue) that cannot be moved are displayed on the screen as the ratio 
reference position (the ratio position at "0%" and "100%"  are 
respectively marked by a solid line and a dotted line).  Before you set 
manually, the oscilloscope adopts the default ratio reference position. 
 

6.  Measurement Example  
Measure the period of a sine wave by using the manual cursor measurement 
and auto measurement respectively. The measurement results are both 1 ms, as 
shown in Figure 6-3. 
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Figure 6-3 Manual Cursor Measurement Example 

 
 

Track Mode  
 
In this mode, you can adjust the two pairs of cursors (Cursor A and Cursor B) to 
measure the X and Y values on two different sources respectively. The points being 
measured on Cursor A and Cursor B are marked by  and  respectively. When 
the cursors are moved horizontally/vertically, the markers will position on the 
waveform automatically. When the waveform is expanded or compressed 
horizontally/vertically, the markers will track the points being marked at the last 
adjustment of the cursors.   
Note: When the delayed sweep function is enabled, the track cursor is within the 
expanded area. 
 
Click Mode  to select "Track" to enable the cursor track  function, and the 
measurement results will be displayed at the upper -left corner of the screen , as 
shown in the following figure.  When you change the measurement parameter for the 
track mode, the measurement results will be changed accordingly. 

 
 

 ̧ AX: indicates the X value at Cursor A.  
 ̧ AY: indicates the Y value at Cursor A. 
 ̧ BX: indicates the X value at Cursor B. 

Auto 
Measurement 

Cursor 
Measurement 
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 ̧ BY: indicates the Y value at Cursor B. 
 ̧ X: indicates the horizontal spacing between Cursor A and Cursor B. 

 ̧ Y: indicates the vertical spacing between Cursor A and Cursor B. 

 ̧ 1/ X: indicates the reciprocal of the horizontal spacing between Cursor A and    

Cursor B. 
 
1.  Select Measurement Source  

 ̧ Click AX Source  to select the desired measurement source. The available 
source channels are None, CH1-CH4, and Math1-Math4. 

 ̧ Click BX Source  to select the desired source. The available source 
channels are None, CH1-CH4, and Math1-Math4. 
 

Note:  Only channels currently enabled can be selected. 
 

2.  Select the Track Axis  
Click Track  to select "X" or "Y" as the current track axis.  The default is "X". 

 ̧ X: tracks X Cursor and measures the value at X Cursor.  
 ̧ Y: tracks Y Cursor and measures the time of the first point at th e left side of 

the screen. 
 

3.  Adjust Cursor Position  
1) When "X" is selected under Track , you can adjust the position of X cursor.  

 ̧ Click AX and drag/scroll the mouse to adjust the horizontal position of 
Cursor A (X cursor). Its adjustable range is limited withi n the screen. 

 ̧ Click BX and drag/scroll the mouse to adjust the horizontal position of 
Cursor B (X cursor). Its adjustable range is limited within the screen.  

 ̧ Click AX BX and drag/scroll the mouse to adjust the horizontal position 
of Cursor A and Cursor B (X cursors) simultaneously. Its adjustable 
range is limited within the screen.  The horizontal spacing between 
Cursor A and Cursor B (X cursors) remains unchanged. 

2) When "Y" is selected under Track , you can adjust the position of Y cursor. 
 ̧ Click AY and drag/scroll the mouse to adjust the vertical position of 

Cursor A (Y cursor). 
 ̧ Click BY and drag/scroll the mouse to adjust the vertical po sition of 

Cursor B (Y cursor). 
 ̧ Click AY BY and drag/scroll the mouse to adjust the vertical position  of 

Cursor A and Cursor B (Y cursors) simultaneously. The vertical spacing 
between Cursor A and Cursor B (Y cursors) remains unchanged. 

 
Note:  In track mode, the horizontal cursor (or vertical cursor) will track the 
marked point in a timely manner ( i.g, the cursor will move up an d down with the 
transient change of the waveform). Thus, t he X value (or Y value) might change 
even though you do not adjust the cursor.  

 
4.  Measurement Example  

Measure the waveforms of CH1 and CH2 with Cursor A and Cursor B, 
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respectively. Then, expand the waveforms horizontally, and you will find that the 
cursor will track the point that has been marked, as shown in the following 
figure. 
 
Track Measurement (befor e Horizontal Expansion):  

  
 
Track Measurement (after Horizontal Expansion):  

  
 
 

XY Mode  
 
XY mode is only available when the horizontal time base mode is "XY" (refer to 
"Timeba se Mode " ). In this mode, two pair s of cursors will appear. You can adjust 
the cursor positions to measure the X and Y values at the crossing points of the two 
pairs of cursors. 
 
Click Mode  to select "XY" to enable the XY cursor measurement function. The 
measurement results are displayed at the upper -left corner of the screen , as shown 
in the following figure.  
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 ̧ AX: indicates the X value at Cursor A.  
 ̧ AY: indicates the Y value at Cursor A. 
 ̧ BX: indicates the X value at Cursor B. 
 ̧ BY: indicates the Y value at Cursor B. 
 ̧ X: indicates the horizontal spacing between Cursor A and Cursor B. 

 ̧ Y: indicates the vertical spacing between Cursor A and Cursor B. 

 

1.  Adjust Cursor Position  

 ̧ Click AX to adjust the X value at Cursor A. 

 ̧ Click BX to adjust the X value at Cursor B. 

 ̧ Click AY to adjust the Y value at  Cursor A. 

 ̧ Click BY to adjust the Y value at Cursor B. 

 ̧ Click More  Ą ABX, then drag or scroll with the mouse to adjust the X value 
at Cursor A and the X value at Cursor B simultaneously. 

 ̧ Click More  Ą ABY, then drag or scroll with the mouse to adjust the Y value 
at Cursor A and the Y value at Cursor B simultaneously. 

 

During the adjustment, the measurement results will change accordingly. The 
adjustable range is limited within the screen.  

 
2.  Display Lissajous Legend  

This oscilloscope provides the Lissajous schematic diagram under different 
frequencies and phase deviation, as shown in Figure 6-4. Click More  Ą 
Lissajous , then the Lissajous schematic diagram is displayed. 

 
Figure 6-4 Lissajous Schematic Diagram 

 
 

Measure Mode  
 
Click Mode  to select "Measure". In this mode, the cursor position for measurement is 
displayed. 

Phase deviation 
between two signals 

Frequency ratio 
between two signals 
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Click Indicator  continuously to enable or disable the indicator. If it is enabled, one 
or multiple cursors are displayed on the screen. Before enabling the indicator, you 
need to enable at least one parameter for auto measurement. The number of cursors 
will change along with the enabled measurement parameters. 

 
Note: If no measurement parameter is  selected or no measurement source is input, 
no cursor is displayed. When you expand or compress the waveforms horizontally, 
the cursor will change accordingly. 
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Chapter 7  Digital Voltmeter (DVM) and 
Frequency Counter  
 
DS8000-R series oscilloscope provides a built-in digital vo ltmeter (DVM) and 
frequency counter, which enable you to perform an  accurate measurement, 
improving user experience in counter and frequency measurement.  
 
Contents in this chapter: 
Â Digital Voltmeter (DVM) 
Â Frequency Counter 
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Digital Voltmeter (DVM)  
 
The built-in DVM of this oscilloscope provides 3-digit voltage measurements on any 
analog channel. DVM measurements are asynchronous from the oscilloscopeôs 
acquisition system and are always acquiring. 
 

The following methods are available for you to enter the DVM setting menu:  

 ̧ Click on the functio n navigation icon  at the lower -left corner of the screen 

to open the functi on navigation. Click on the "DVM" icon  to enter the DVM 
setting menu.  

 ̧ Click on the functio n navigation icon  at the lower -left corner of the screen 

to open the functi on navigation. Click on the "Measure" icon  to enter the 
"Measure" menu. Click Analyze  Ą DVM  to enter the DVM setting menu. 

 ̧ Click on the function navigation icon  at the lower -left corner of the screen 

to open the functi on navigation. Click on the "Measure" icon  to enter the 
"Measure" menu. Then click Add . I n the displayed measurement category area, 
click to select "Analyze", and then select "DVM" to open the DVM setting menu. 

 ̧ Click on the "MEASURE" label at the top of the screen , then click the "Analyze" 
tab to select "DVM" to open the DVM setting menu.  

 

 

To Enable or Disable DVM Meas urement  
 
In the "DVM" setting menu, click DVM  continuously to enable or disable DVM 
measurement. When enabled, the following figure is displayed. The DVM display also 
has a scale that is determined by the channel's vertical scale and vertical offset. The 
scale range is the range of the screen. The scale's yellow triangle pointer shows the 
most recent measurement result. The specific value above the pointer shows the 
real-time voltage value. 
 
 

 
 

 
 
 
 

Note:  DVM measurement and the oscilloscope share the same probe, so the unit for  
the DVM measurement is consistent with that of the channel. 

Pointer   Scale   

Source  Mode   Voltage Value           
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To Select the Measurement Source  
 
Click Source  in the "DVM" setting menu to select the desired source. The analog 
channel (CH1-CH4) can be selected to be the measurement source. 
Note : Even if the analog channel (CH1-CH4) is not enabled, you can still perform the 
DVM measurement. 
 

 

To Select Measurement Mode  
 
Click Mode  in the "DVM" setting menu to select the desired mode. The DVM 
measurement modes include AC RMS, DC, and AC+DC RMS. 

 ̧ AC RMS: displays the root-mean-square value of the acquired data, with the DC 
component removed. 

 ̧ DC: displays the average value of the acquired data. 
 ̧ AC+DC RMS: displays the root-mean-square value of the acquired data. 

 

 

To Set the Limits  
 
Click Limits  to enter the sub-menu of Limits. Then set the following parameters.  

 ̧ Beeper 
Click Beeper  continuously to enable or disable the beeper. 
 

 ̧ Limits Condition Setting 
Click When  to select the desired limit setting condition.  The limits conditions 
include "In  Limits" and "Out Limits". 
ü In Limits: when the voltage value is within the limits,  you can enable or 
disable the beeper to sound an alarm. 
ü Out Limits: when the voltage value is outside of the limits, you can enable 
or disable the beeper to sound an alarm. 
 

 ̧ Upper/Lower Limit Setting 
Click Uppe r , then use the pop-up numeric keypad or scroll with the mouse to 
set the upper limit of the voltage.  
Click Lower , then use the pop-up numeric keypad or scroll with the mouse to 
set the lower limit of the voltage.  
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Frequency Counter  
 
The frequency counter analysis function provides frequency, period, or edge event 
counter measurements on any analog channel.  
 

The following methods are available for you to enter the frequency counter setting 
menu: 

 ̧ Click on the function n avigation icon  at the lower-left corner of  the screen 

to open the functi on navigation. Click on the "Counter" icon  to enter the  
frequency counter setting menu.  

 ̧ Click on the "MEASURE" label at the top of the screen , then click the "Analyze" 
tab to select "Counter" to open the frequency counter setting menu.  

 ̧ Click on the function navigation icon , then select Measure , then cl ick Add . 
In the displayed measurement category area, click to select "Analyze", and then 
select "Counter" to open the frequency counter setting menu. 

 

 

To Enable or Disable the Frequency Counter  
 
In the "Counter" setti ng menu, click Counter  continuously to enable or disable the 
frequency counter measurement. When enabled, the following figure is displayed. 
 
 
 
 

 
 
 

To Select the Measurement Sourc e 
 
Click Source  to select the desired source. The analog channels (CH1-CH4) and EXT 
can all be selected as the source of the frequency counter. 
 
 

To Select the Measurement Item  
 
The measurement items supported by the frequency counter of this oscilloscope 
include Frequency, Period, and Totalize measurements. Wherein, Totalize indicates 
the count of edge events on the signal. 
 
Click Measure  in the "Counter" menu to select the desired measurement item. 

Source  Measurement Item  Valu e  
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To Set Resolu tion  
 
For Period and Frequency measurements, you need to set the readout resolution. 
Click Resolution , then use the pop-up numeric keypad or scroll with the mouse to 
set the resolution. The range of resolution is from 3 bits to 6 bits. By default, it is 5 
bits. 
 
Note:  The greater the resolution, the  longer the gate time. In this w ay, the 
measurement time will be longer.  
 
 

To Clear Count  
 

When "Totalize" is selected under Measure , the oscilloscope measures the count of 
edge events on the signal. At this time , click Clear Count  to clear the measurement 
results. 
 
 

To Enable or Disable  the Statistical Function  
 
For Period and Frequency measurements, enable the frequency counter statistical 
function. Click Stati st ic  continuously to enable or disable the statistical function. 
When enabled, the maximum value and minimum value will be displayed in the 
frequency counter data, as shown in the following f igure. 
 

 
 

 
 
 

Statistics 





Chapter 8 Power Analysis (Option)                                                 RIGOL  

DS8000-R User Guide 8-1 

Chapter 8  Power An alysi s (Opti on)   
 
DS8000-R series oscilloscope provides an optional power analysis function, which 
can help you easily analyze the efficiency and reliability of the sw itch-mode power 
supplies. With the power analysis function, you can analyze the power quality and 
output ripple no ise of the input power. 
 
Contents in this chapter: 
Â Power Quality 
Â Ripple 
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Power Quality   
 
By analyzing the power quality, you can test the quality of AC input  lines. The specific 
measurement parameters for power quality analysis include V_RMS, I_RMS, real 
power, apparent power, reactive power, power factor, refe rence frequency, phase 
angle, impedance, voltage crest factor, and current crest factor.  
 
The following methods are available for you to enter the power quality setting menu:  

 ̧ Click on the function navigation icon  at the lower-left corner of the  screen 

to open the functi on navigation. Click on the "Power" icon  to enter the  
power analysis setting menu.  

 ̧ Click on the "MEASURE" label at the top of the screen, then click the "Analyze" 
tab to select "Power" to open the power analysis setting menu.  

 ̧ Click on the function navigation icon , then select Measure , then click Add . 
In the displayed measurement category area, click to select "Analyze", and then 
select "Power" t o open the power analysis setting menu. 

 

To Select the Analysis T yp e 
 
In the power analysis setting menu, click Analysis Type  to select "Power Quality". 

 
 

To Set the Power Quality Analysis Source  
 
In the power analysis setting menu, click Source  to enter the source setting menu. 

 ̧ Click Vol tag e to select the channel (CH1-CH4) for acquiring voltage.  
 ̧ Click Current  to select the channel (CH1-CH4) for acquiring current.  
 ̧ Click Freq.  Ref  continuously to select "Voltage" or "Current" as the frequen cy 

reference. 
 
 

To Set the Reference Level  
 
In th e power analysis setting menu, click Ref  Levels  (level of the frequency 
reference channel) to enter the reference level setting menu.  

 ̧ Click Type  to set the reference level display type to "Percent(%)" or "Absolut e". 
 ̧ Click Upper , then use the pop-up numeric keypad or scroll with the mouse to 

set the upper limit value.  
 ̧ Click Mid , then use the pop-up numeric keypad or scroll with the mouse to set 

the middle value. The middle value is limited by the settings of the upper limit 
and lower limit.  

 ̧ Click Lower , then use the pop-up numeric keypad or scroll with the mouse to 
set the lower limit.   
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 ̧ Click Default , and then the upper value, middle value, and lower value w ill be 
restored to the defaults.  
 
 

To Set Coun t  
 
Click Count , then use the pop-up numeric keypad to set the number of statistical 
times for power quality analysis. Its range is from 2 to 5000.  By default, it is 1000.  

 
 

To Reset  
  
Click Reset Stat.  to clear the current data and execute statistics on the 
measurement results again. 
 
 

To Open or Close  the Res ul ts Display Window  
 
Click Disp lay  continuously to enable or disable the display of the results. 
When enabled, the statistical results will be displayed on the screen, as shown in the 

figure below. Click on the icon  at the right -upper corner of th e statistical results 
window to close it. 
Note: If you select "ON" under Display , the multiplication operat ion will be enabled 
in the Math operation. 

 

 
 
 

To View the Connection Diagram  
 
Click Tips , and then the connection diagram of the power quality analysis is 
displayed on the screen. Please connect the cables according to the connection 

method as shown in Figure 8-1. Click Tips  again or click on the icon  at the 
right-upper corner of the connection diagram window to close it.  
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Figure 8-1 Connection Diagram of Power Quality Analysis 

 
 

Ripple  
 
Power ripple is an important parameter for evaluating DC power supply, which 
indicates the ripple quantity of the output DC voltage.  The ripple analysis can 
measure the current value, average value, minimum value, maximum value, 
standard deviation, and count value of the ripples on the power output terminal.  
Note: The 1X probe is recommended for the ripple measurement. For example, 
PVP2150 or PVP2350. 
 

To Selec t the Analysis Type  
 
In the power analysis setting menu, click Analysis Type  to select "Ripple". 

 
 

To Set the Ripple  Analysis  Source  
 
In the power analysis setting menu, click Source  to select the ripple analysis source 
(CH1-CH4). 

 
 

To Set Count  
 
Click Count , then use the pop-up numeric keypad to set the number of stati stical 
times for ripple analysis. Its range is from 2 to 5000.  By default, it is 1000.  

 
 

To Reset  
 
Click Reset Stat.  to clear the current data an d execute statistics on the 
measurement results again. 
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To Open or Clos e the Results Displa y Window  
 
Click Display  continuously to enable or disable the display of the results.  
When enabled, the statistical results will be displayed on the screen, as shown in the 

figure below. You can also click on the icon  at the right-upper corner of the 
statistical results window to c lose it. 
 

 
 
 

To View the Connection Diagram  
 
Click Tips , and then the connection diagram of the ripple analysis is displayed on the 
screen. Please connect the cables according to the connection method as shown in 

Figure 8-2. Click Tips  again or click on the icon  at the right -upper corner of the 
connection diagram window to close it . 
 

 
Figure 8-2 Connection Diagram of Ripple Analysis
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Chapter 9  Histogram Analysis  
 
DS8000-R series oscilloscope supports the histogram analysis function, enabling you 
to judge the trend of waveforms, and quickly locate  the potential problems of the 
signal.  

 

Contents in this chapter: 
Â To Enable or Disable the Histogram Function 
Â To Select the Histogram Type 
Â To Select the Histogram Source 
Â To Select the Measurement Item 
Â To Set the Histogram Height 
Â To Set the Histogram Range 
Â To Enable or Disable the Statistical Function 
Â To Reset 
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To Enable or Disable the Hi stogram Function  
 
The histogram analysis function supported by the DS8000-R series is available to 
provide a statistical view of waveforms or measurement results. It can be classified 
into horizontal histogram, vertical hi stogram, measurement histogram, and jitter 
histogram (available only when the sub-menu Histogram  under Measure  in the 
Jitter  menu is enabled). With the on-going acquisition and measurement of the 
waveforms, the height of the bar gr aph will change within the set range of the 
histogram window to indicate the number of tim es for data statistics. 
 
You can enter the "Histogram" setting menu through the following methods: 

 ̧ Click on the function navigation icon  at the lower -left corner of the screen to 

open the function navigation. Then, click on the "Histogram" icon , and then 
the histogram setting menu is displayed at the right section of the screen. 

 ̧ Click on the function navigation icon , then select Measure . In the displayed 
menu, select Analyze  Ą Histogram  to enter the "Histogram" setting menu.  

 ̧ Click on the function navigation icon , and select Measure . Then click Add . 
In the displayed measurement category area, click to select "Analyze", and then 
select "Histogram" to open th e "Histogram" setting menu. 

 ̧ Click the auto measurement label "MEASURE" at the top of the screen  to enter 
the measurement setting menu. In the measurement category area, click to 
select the "Analyze" tab and select "Histogram" to enter the "Histogram" setting 
menu. 

 ̧ Refer to descriptions in "Rectangl e Dra w ing "  to enter the  "Histogram" setting 
menu. 

 
Click Enable  continuously to enable or disable the histogram analysis function. 
 

 

 

To Select the Histogram Type  
 
The histogram includes the following types: 

 ̧ Horizontal: displays the number of times for statistics making in the form s of 
columns in the histogram bar graph at the bott om of the grat icule. 

 ̧ Vertical: displays the number of times fo r statistics making in the forms of row s 
in the histogram bar graph at the left of the graticule.  

 ̧ Measure: displays the number of times for sta tistics of the measurement results 
in the forms of columns in the histogram bar graph at the bottom of the 
graticule. 

Tip  
To record peaks or glitches in the histogram data, please always enable the 
histogram function.  
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 ̧ Jitter: displays the number of tim es for statistics of the jitter measurement 
results in the forms of columns in the histogram bar graph at the bottom of the 
graticule. 
The parameters for the jitter histo gram are required to be set in the Jitter  menu. 
For detailed operations, refer to "To Set the Jitter Measurement ". The jitt er 
type is only available when the sub-menu Histogram  under Measure  in the 
Jitter  menu is enabled. 
 

Click Type  to select the desired histogram type. 
 
 

To Select th e Histogram Sou rce  
 
If "Horizontal" o r "Vertical" is selected under Type , you need to set the source 
(CH1-CH4). Click Source  to select the desired source. 
 
 

To Select the Measurement Item  
 

 ̧ When you select "Measure" as the histogram type, click Measure  Ą Add or 
click the auto measurement label "MEASURE" at the top of the screen to enter 
the measurement setting menu, and then add one or multiple measurement 
items. At this time, t he added measurement item(s) can be served as the 
measurement histogram source(s) and displayed in the Item  menu. 

 ̧ When "Jitter" is selected as the histogram type, please first click on the 
navigation icon to open the function navigation. Then click Jitter  Ą Measure  
Ą Item  to select the measurement item. At this time, the selected item is 
shown in the Item  menu.  

 
 

To Set the Histogram Height  
 
The histogram height indicates the number of grids the histogram bar graph should 
occupy on the screen. Click Height , then use the pop-up numeric keypad to set the 
height. The available range of height is from 1 to 4. By default, it is 2.  
 
 

To Set the Histogr am Range  
 
When "Horizontal" or "Vertic al" is selected under Type , you need to set the window 
range. Set "Left Limit", "Right Limit", "Top Limit", and "Bottom Limit" respe ctively to 
adjust the size and position of the histogram window. Click Range  to enter the 
sub-menu of histogram range. Then click the corresponding key to scroll with the 
mouse to set their values.  
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Note: The adjustment for the horizontal time base and vertical scale will not affect 
the time base of the histogram range, but only shows variation with the scale.  
 
 

To Enable  or Disab le t he Statistical Fu nction  
 
Click Stat istic  to enable or disable the statistical function.  When the statistical 
function is enabled, the statistical results of the hi stogram data will be displayed, as 
shown in the following figure.  Note that when you select "Measure" under Type, the 
statistical data results also include the parameter XScale. 
 

 
 ̧ Sum: indicates the sum of all bin s (buckets) in the histogram. 
 ̧ Peaks: indicates the maximum number of hits in any sin gle bin. 
 ̧ Max: indicates the value that corresponds to the maximum bi n that has any hits. 
 ̧ Min: indicates the value that corresponds to the minimum bin that has any hits.  
 ̧ Pk_Pk: indicates the Delta between the max. value and the min. value. 
 ̧ Mean: indicates the average value of the histogram. 
 ̧ Median: indicates the median value of the hist ogram. 
 ̧ Mode: indicates the mode value of the histogram.  
 ̧ Bin width: indicates the width of e ach bin (bucket) in th e histogram. 
 ̧ Sigma: indicates the standard deviation of the hi stogram. 

 
 

To Reset  
 
Click Reset  to reset the statistical data and restart to make statistics. 
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Chapter 10   Real - time Eye  Diagram and 
Jitter Analysis (Option)  
 
The DS8000-R series oscilloscope provides the real-time eye plot and measurement 
with the clock recovery function. The flexible and convenient ji tter measurement and 
analysis enable the users to instinctively understand the strong and weak 
Inter -Symbol Interference in the system, so as to accurately and quickly make 
deterministic jitter  measurement for high-speed serial signal. 
 
If you have  purchased and activated the DS8000-R-JITTER option, the oscilloscope 
also supports real-time eye diagram and jitter analysis functions.  
Note:  The DS8000-R-JITTER option is not available for DS8034-R. Therefore, th e 
real-time eye diagram and jitter analysis functions mentioned in this chapter are not 
available for DS8034-R. 
 
Contents in this chapter:  
Â Real-time Eye Analysis 
Â Jitter Analysis 
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Real -time Eye Analysis  
 
An eye diagram is a view of a signal. A real- time eye accomplishes this by acquiring 
data, performing clock recovery, and then superimposing (folding) successive unit 
intervals within a single plot. This is a statistical view in the form of a color grade. The 
eye analysis function is usually used to observe the waveforms of the Receive signal 
to analyze the impact of inter -symbol interference (ISI) and noise on th e system 
performance. 
 
Note: The eye diagram can only be obtained when the horizontal time base is less 
than or equal to 100 ns/div. 
 
You can go to the "Eye" setting menu through the f ollowing ways: 

 ̧ Click on the function navigation icon  at the lower-left corner of the screen to 

open the function navigation.  Then, click on the "Eye" icon  to open the 
"Eye" setting menu. 

 ̧ Click on function navigation icon  at the lower -left corner of the  screen to 
open the function navigation. Then, click Measure  Ą Analyze  Ą Eye 
Analysis  to enter the "Eye" setting menu. 

 ̧ Click on the function navigation icon , and select Measur e. Then click Add . 
In the displayed measurement category area, click to select "Analyze", and then 
select "Eye" to open the "Eye" setting menu. 

 ̧ Click the auto measurement label "MEASURE" at the top of  the screen to enter 
the measurement setting menu. In the measurement category area, click the 
"Analyze" tab to select the "Eye" option  to enter the "Eye" setting menu. 

 
 

To Enab le or Disable the Eye Analy sis Funct ion  
 
In the " Eye" setting menu, click the Enable  key continuously to enable or disable the 
eye diagram analysis function. 
 
 

To Select the Eye Source  
 
Click Source  in the "Eye" setting menu to select the desired eye source. The analog 
channel (CH1-CH4) can be selected as the eye source. 
 
 

To Set  the Thre shol d 
 
In the "Eye" setting menu, click Thresh ol d to enter the threshold setting menu.  
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 ̧ Set the high threshold  
Click HighThres , then use the pop-up numeric keypad to set the high 
threshold.  
Note:  I f you reduce the high threshold to a v alue below the set middle 

threshold, the oscilloscope will automatically adjust the high threshold to 
make it greater than the middle threshold. 

 
 ̧ Set  the midd le threshold  

Click MidThres , then use the pop-up numeric keypad to set the middle 
threshold. 
Note : The middle threshold is limited by the set low thr eshold and high 

threshold. 
 

 ̧ Set the low threshold  
Click LowThres , then use the pop-up numeric keypad to set the low threshold.  
Note:  If you increase the low threshold to a value above the set middle 

threshold, the oscilloscope will automatically adjust the low threshold  to 
make it smaller than the middle threshold. 

 
 

To Set Clock Recovery  
 
The clock recovery provides an ideal clock for comparison to actual signal edges. 
 
In the "Eye" setting menu, click Clock R ecov ery  to enter the clock recovery menu. 
This oscilloscope supports several clock recovery methods, including constant clock, 
phase-locked loop (PLL), and external clock. 
 
1.  Setting method  for c onstant clock recover y 

 
Click RecoveryType  to select "Constant".  
 

 ̧ Set the data rate type 
The data rate ty pe for Constant includes Manual, Semi-auto, and Auto.  
ü Manual: recovers the clock by the data rate inp ut manually.  
ü Semi-auto: recovers the clock by the manually preset data rate and the 

signal edge.  
ü Auto: recovers the clock based on the narrowest pulse of the signal. 
Click Type  to select the desired data rate type.  
 

 ̧ Set the data rate  
Click Data Rate , then use the pop-up numeric keypad to set the data rate.  
Note: When the data rate type is set to Auto, the Data R ate  menu is 
grayed out and disabled, and only the automatically recovered frequency of 
the ideal clock can be displayed. 
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2.  Setting method for phas e- locked l oop (PLL)  
 
Click RecoveryType  to select "PLL".  

 
 ̧ Set the dat a rate 

Click Data Rate , then use the pop-up numeric keypad to set the data rate. 
 

 ̧ Set the PLL order 
This oscilloscope supports first-order PLL and second-order PLL. Click PLL 
Order  to select the order number. 
 

 ̧ Set the loop BW 
Click Loop BW , then use the pop-up numeric keypad to set the loop 
bandwidth. 
 

 ̧ Set the damping factor 
When PLL order is set to "2nd Order", you need to set the damping factor. It 
is the damping factor of the PLL's observed jitt er transfer functio n (OJTF). 
Click Damp Factor , then use the pop-up numeric keypad to set the 
damping factor. 
 
The typical damping factor is 1.0 and 0.707. The former is critically damped, 
and the latter is the ideal or optimal value.   
 

3.  Setting me t hod  for e xternal clock recov ery  
 
Click RecoveryT ype  to select "Explicit". 
 
Click Source  to select the desired source. The analog channel (CH1-CH4) can 
be selected as the source of the external clock. 

 
 

To Enable or Disable t he Eye Measurement Result  
 
In t he "Eye" setting menu, click the Result  key continuously to enable or disable the 
eye measurement result. When it is enabled, the statist ical results of the eye 
measurement item data will be displayed at the upper -left corner of the screen, as 
shown in the following figure. You can drag the statistical results with the mouse to 
any place where you want to put it for vi ew on the screen. 
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Wherein, 
One: indicates "1" level. 
Zero: indicates "0" level. 
Eye Width: ind icates the width of an eye diagram.  
Eye Height: indicates the height of an eye diagram. 
Eye Amp: indicates the amplitude of an eye diagram. 
Cross: indicates the crossing percentage of an eye diagram. 
Q Factor: indicates the Q factor. 
 
The parameters of the eye measurement are shown in Figure 10-1. 

 
Figure 10-1 Diagram of Eye Measurement Parameters 

 
 

To Reset Co lo r 
 
Click Reset Color  to clear the color level counter. 
 
 

Persistence  
 
Click Persist ence  continuously to enable or disable the overlaying display function. 
When enabled, the overlaying plots of waveforms in the eye diagram are displayed. 
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When disabled, the overlaying plots of waveforms will not be displayed, but only 
display the updated plots of waveforms for the eye diagram.  

 
 

Jitter Analysis  
 
The jitter analysis function is mainly used to analyze the integrity of the high -speed 
serial signal and measure the variance of a measurement over time. The 
measurement item includes TIE, Cycle to Cycle, +Width to +Wid th, and ïWidth to 
-Width. Wherein, TIE indicates time interval error. The TIE measurement compares 
the edges in a data signal with the edges in an ideal data signal determined by the 
clock recovery feature to generate error statistics. 
 

You can go to the "Jitter" sett ing menu through the fo llowing ways: 

 ̧ Click on the function navigation icon  at the lower-left corner o f the screen to 

open the function n avigation. Then, click on the "Jitter" icon  to open the 
"Jitter" sett ing menu. 

 ̧ Click on function navigation icon  at the lower-left corner of th e screen to 
open the function navigation. Then, click Measure  Ą Analyze  Ą Jitte r  to 
enter the "Jitter" setting menu. 

 ̧ Click the auto measurement label "MEASURE" at the top of the screen to enter 
the measurement setting menu. In the measurement category area, click the 
"Analyze" tab to select the "Jitter " option  to enter the " Jitter" setting menu. 

 ̧ Click on the function navigation icon , and select Meas ure . Then click Add . 
In the displayed measurement category area, click to select "Analyze", and then 
select "Jitter" to open the  "Jitter" setting menu. 

 
 

To Enable or Disable the  Jitter  Analys is Fu nction  
 
In the " Jitter" setting menu, click the Enable  key continuously to enable or disable 
the jitter analysis function. When the jitter  analysis function and the  jit ter trend are 
enabled, Math3 trend operation function is enabled by default and the  trend diagram 
is displayed on the screen. 
 
 

To Select t he Jitte r So urce  
 
Click Source  in the "Jitter" s etting menu to select the desired jitte r source. The 
analog channel (CH1-CH4) can be selected as the jit ter source. 
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To Set the Threshold  
 
For the threshold setting methods of the jitter , please refer to descriptions in "To Set  
the Threshol d"  in the "Real -time Eye Analysis "  section. 
 
 

To Set Clock Recovery  
 
For setting meth ods of the clock recovery in the jitter , refer to descriptions in "To Set 
Clock Recovery "  in the "Real -time Eye Analysis "  section. 
Note:  When the measurement item is "TIE", you need to set the clock recovery. For 
other measurement items, you do not need to set the clock recovery. 
 
 

To Set the Jitter Measurement  
 
Click Measure  to enter the jitter  measurement menu. You can set the jitte r 
measurement item and the graph display mode of the jit ter measurement results. 
 

 ̧ Set th e jitter me asuremen t it em  
 

The jitter measurement items supported by this oscilloscope include TIE, Cycle 
to Cycle, +Width t o +Width, and ïWidth to -Width. 
 
Click Item  to select the desired measurement item. 
 
ü TI E 

Compares edges in a signal under test with the edges in an ideal signal 
determined by the clock recovery feature. Then, all the signal intervals are 
measured based on the ideal data rate to generate the error statistics. 

 

 
 
ü Cycle  to Cycle  

Measures the first cycle and then subtracts the first cycle from the s econd 
cycle. The measurement is made according to this rule.  
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Cycle1 Cycle2

1st Measurement =  Cycle2 - Cycle1

Cycle3 Cycle4

2nd Measurement =  Cycle4 ï Cycle3  
 

ü +Widt h to +Width  
The +Width to +Width  jitter  measurement subtracts the first cycle's 
positive pulse width from the second cycle's positive pulse width for the first  
measurement result. Then, the second cycle's positive pulse width from t he 
third cycle's positive pulse width fo r the second measurement result, and so 
on, until all of the cycles of the waveform have been measured. 

  
 

ü -Wi dth to -Wi dt h 
The -Width to -Width jitter measurement subtracts t he first cycle's negative 
pulse width fr om the second cycle's negative pulse width for the first 
measurement result. Then, the second cycle's negative pulse width from 
the third cycle's negative pulse width for t he second measurement result, 
and so on, until all of the cycles of the waveform have been measured. 

  
 

 ̧ Jit ter edge  
 

When the measurement item is "TIE" or "Cycle to Cycle", you need to set the 
edge for the measurement signal. The edges include Rising, Falling, and Either 
(available when TIE is selected as the measurement item). Click Slope  to select 
the desired edge.  
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 ̧ Jitter t rend graph  
 

The trend graph can display the trend of the jit ter measurement results. The 
data obtained from the  waveforms of the same frame are generated to form a 
curve, which enables users to find out the cause for jitter.  
Click Trend  continuously to enable or disable the display of the t rend graph. 

 
Note : When the clock recovery method is set to "PLL", the PLL system cannot 
reach the expected ideal clock frequency until it reaches the specified lock time. 
During the lock time, t he TIE jit ter measurement results based on the ideal 
recovery clock are incorrect. The data produced during this time will be 
discarded in data processing. Therefore, in the TIE jitter trend graph based on 
the PLL recovery, part of trend graph at the left section of the screen will be lost. 
When a message "Invalid settings" is displayed below the trend graph, please 
modify the loop bandwidth , the horizontal timebase, or other related settings to 
make valid measurements. 

 
 ̧ Jitter histogram  

 
The histogram shows the distribution of the j itter measurement results. 
Gaussian distributions indicate random jitter, an d non-Gaussian distributions 
indicate the deterministic jitter. 
Click Histogram  continuously to enable or disable the display of the histogram. 
 
Note:  When you select the specified measurement item and enable the display 
of the histogram, the selected item will be displayed under the Item  menu of 
the Histogram setting menu simultaneously. Meanwhile, the jitte r analysis 
function in the histogram setting men u will also be enabled. The histogram type 
will be switched to Jitter.  At this time, the statistical count and distribution of the 
jitter measurement results will be displayed in columns in the bar histogram at 
the screen bottom. 
 

 ̧ Auto s et ting  
 
Used to configure the scale of the trend graph automatically. 
Click Auto S etting , and then the vertical scale and offset of the trend graph will 
be automatically adjusted to optimal values based on the current configuration s, 
so that users can get a better observation of the r esults. 
 
 

To Enable o r Disable the Jitt er Measurement Result  
 
In the jitter setting menu, click Result  continuously to enable or disable the jit ter 
measurement result. When enabled, the jitter measurement data results will be 
displayed on the screen, as shown in the following figure. You can drag the jitter 
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measurement data results to any place for view.   
 

 
 
 

To Reset  
 
In the jitter se tting menu, click Reset  to reset the stati stics of the jitter 
measurement result. 
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Chapter 11  Protocol Decoding  
 
You can use the protocol analysis to discover errors, debug hardware, and accelerate 
development easily, ensuring you to accomplish the projects with high  speed and 
good quality. Protocol decoding is the basis of protocol analysis. Only protocol 
analyses with correct protocol decoding are acceptable, and only correct protocol 
decoding can identify more error information. DS8000-R provides four bus decoding 
modules (Decode 1, Decode 2, Decode 3, and Decode 4) to make common protocol 
decoding (including Parallel (standard), RS232 (option), I2C (option ), SPI (option), 
LIN (option), CAN (option), FlexRay (option), I2S (option), and 15 53B (option)) for 
the input signals of the analog channels (CH1-CH4). As the decoding functions and 
setting methods of Decode1, Decode2, Decode3, and Decode4 are the same, this 
chapter takes Decode1 as an example for illustration. 
 

Click on the function navigation icon  at the lower-left corner of the screen to 

open the function navigation. Then, click on the "Decode" icon  to open the 
decode setting menu. 
 
To get the decoding option inform ation, refer to d escriptions in "Appen dix  A: 
Accessories and Options ". 
If you have purchased the d ecoding option, activate it according the descriptions in 
"To View the Option Information and the Option Insta ll ati on " . 
 
Contents in this chapter:  
Â Parallel Decoding 
Â RS232 Decoding (Option) 
Â I2C Decoding (Option) 
Â SPI Decoding (Option) 
Â LIN Decoding (Option)  
Â CAN Decoding (Option) 
Â FlexRay Decoding (Option) 
Â I2S Decoding (Option) 
Â 1553B Decoding (Option)  
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Parallel Decoding  
 
Parallel bus consists of clock line and data line. As shown in the figure below, CLK is 
the clock line, whereas Bit0 and Bit1 are the 0 bit and 1st b it on the data line 
respectively. The oscilloscope will sample the channel data on the rising edge, falling 
edge, or the rising/falling edge of the clock a nd judge each data point (logic "1" or 
logic "0") according to the preset threshold level. 
 

 
Figure 11-1 Schematic Diagram of Parallel Decoding 

 
In the decode setting menu, click Decode1  Ą Bus Type  to select "Parallel". 
 
1̈ Enable or disable the bus  

Click Bus Status  to enable or disable the decoding function.  
 
2̈ Clock setting (CLK)  

Click Clock  to enter the clock line setting menu. 
 

 ̧ Set clock channel  
Click CLK to select any clock channel. The available choices include OFF 
and CH1-CH4. The analog channel (CH1-CH4) can be selected as the clock 
source. If "OFF" is selected, no clock channel is set, and sampling is 
performed when a hop occurs to the data  of the data channel during 
decoding. 
 

 ̧ Set the clock edge type  
Click CLK Edge  to select the clock edge type. You can select to sample the 

channel data on the rising edge ( ), falling edge ( ), or both  edges 

( ) of the clock signal. 

Rising : samples the channel data on the rising edge of the clock.  

Falling : samples the channel data on the falling  edge of the clock. 

Both : samples the channel data on both the rising edge and the 
falling edge of the clock. 
 

 ̧ Set t he threshold  
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Click Threshold , then use the pop-up numeric keypad or scroll with the 
mouse to set the threshold.  
 

3̈ Bus setting  
Click Bus  to enter the b us setting menu. 

 ̧ Set the bus  

Click BUS to select the digital bus for Parallel decoding, as shown in the 

following table.  

Bus Width  Bit  X Channe l Remarks  

CH1 1 0 CH1 Wi dth , Bit X , and CH 
are set automatically, 
and you cannot modify 
them. 

CH2 1 0 CH2 Wi dth , Bit X , and CH 
are set automatically, 
and you cannot modify 
them. 

CH3 1 0 CH3 Width , Bit X , and CH 
are set automatically, 
and you cannot modify 
them. 

CH4 1 0 CH4 Wid th , Bit X , and CH 
are set automatically, 
and you cannot modify 
them. 

User 1-4 0 (default)  -- -- 

 
 ̧ Set the width  

When BUS is set to "User", you can set th e bus width. Click Wi dth , and use 
the pop-up numeric keypad or scroll with the mouse to set the width. The 
available range is from 1 to 4. By default, it is 1 . When BUS is set to CH1, 
CH2, CH3, or CH4, the Width  menu is grayed out and disabled. 
 

 ̧ Specify data channel for  each b it  
When "BUS" is greater than 1,  you can specify data channel for each bit. 
Click Bit X , then use the pop-up numeric keypad or scroll with the mouse to 
set the bit of the channel . By default, 0 is selected. Its  available range is 
from 0 to (width - 1).  
Click CH to select a channel source. The analog channel (CH1-CH4) can be 
selected as the channel source. 

 
 ̧ Set the threshold level  

To judge logic "1" and logic "0" of the buses, you need to set a thresho ld for 
each analog channel (CH1-CH4). When the channel signal amplitude is 
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greater than the preset threshold, it is judged as logic "1"; otherwise logi c 
"0".  Click Threshold , then use the pop-up numeric keypad or scroll with 
the mouse to set the threshold.  

 

 
 

 ̧ Set the endian  
Click Endian  continuously to select "Normal" or  "Invert" as the endian of 
the bus. 
 

 ̧ Polarity  

Click Polarity  continuously to select Positive  or Negative  as the 
polarity for dat a decoding. 

 
4̈ Display -re lated setting  

Click Disp lay to enter the display setting menu. 
 

 ̧ Set the di splay format  
Click Format  to select the display format of the bus data.  The available 
display formats of the bus data are "Hex", "Dec", "Bin", and "ASCI I".  
 

 ̧ Adj ust  the v ertical position of the bus  
Click Posit ion , and then place the mouse cursor over the menu to scroll 
with the mouse or drag the decode label at the left side of the scr een to 
adjust the vertical display position of the bu s.  

 
 ̧ Set the lab el display  

Click Label to enable or disable the label display of the Parallel decoding 
bus. When enabled, the bus label "Parallel" will be displayed at t he 
upper-left side of the bus (when the bus display is enabled). 
 

 ̧ Event t able  
Click Event Table  to enter the event table setting menu. The event table 
displays the detailed decoding information in time order in the form of a 
table, so as to better observe the long decoded data. The decoding 
information includes the decoded data, the corresponding line number, and 
time information.  
ü Open or close the event table: Click Event Table  continuously to 

enable or disable the event table.  When you enable the event t able, 
the following fi gure is displayed, as shown in Figure 11-2. You can also 

Channel Logic Level 

Channel Signal Amplitude 
Threshold Level 

1 

0 0 
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click on the icon  at the upper-right corner of the tab le to close the 
event table.  
 
 
 
 

  
Figure 11-2 Parallel Decoding Event Table 

 
Note:  

 ̧ When you adjust the horizontal time base, the waveform displayed 
on the screen will also change, and the total number of lines 
containing the decoding information in the event table will also be 
changed.  

 ̧ The displayed decoded data information in the bus i s related to the 
value of the horizontal time base. Reducing the horizontal time 
base can help you view the detailed information.   

 
ü Set the event table format: Click Format  to select the display format of 

"Data" in the event table. The available formats include "Hex", "Dec", 
"Bin", and "ASC". 

ü Set the view type: Click View  to select the form of the event table to 
be viewed. The available choices include "Packets", "Details", and 
"Payload".  
If you select "Packets", the ti me and decoded data are displayed in the 
event table. If  you select "Details", the detailed data in th e specified 
row will be displayed in the event t able. If "é" appears in the row of 
data, it in dicates that the decoded data are not fully disp layed. At th is 
time, you can view the details in the "Packets" view. If  you select 
"Payload", all data in the specified column will be displayed in the event 
table. If "é" appears in the specified column of data, it  indicates that 
the decoded data are not fully displayed. At thi s time, you can view the 
details in the "Packets" view.  

ü Export: If you select "Packets", then set the operating status of th e 

Line Number    Time   Decode Name  Decoded Data 

Event Table 
 
 
 

 
Parallel Bus 
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oscilloscope to "STOP". You can export time and the corresponding 
decoded data. Click Export , the save setting menu is displayed. You 
can export the data table of the packets to the internal or external USB 
storage device (when detected) in CSV format. For detailed saving 
operation, refer to descriptions in "Store  and  Load " . 

ü Jump to: Set the operating status of the oscilloscope to "STOP". Then, 
select t he data of the specified time from the event table. Click Jump 
to  and the specified data waveforms are displayed in the center of the 
screen. 

ü Decode: The setting of this menu enables you to quickly view the 
corresponding event tables of four decode modules (Decode1, 
Decode2, Decode3, and Decode4). Click Decode  to select a decode 
module. 

 
5̈ Noise rejec tio n 

Click Setting s Ą Noise  Reject  to enable or disable the noise rejection 
function. Noise rejection can remove the data that last not enough time on the 
bus and eliminate the burst gl itch in the actual circuit. When the noise rejection 
is enabled, click Rej ect Time , then use the pop-up numeric keypad or scroll 
with the mouse to  set the desired rejection time.  The available range of the 
rejection time is from 0 s to 1 s. 
 
 

RS232 Decoding  (Opt ion)  
 
RS232 serial bus consists of the transmitting data line ( TX) and the receiving data 
line (RX). 
 

DeviceA DeviceB

Tx Rx

Rx Tx

 
Figure 11-3 Schematic Diagram of RS232 Serial Bus 

 
The industry standard of RS232 uses "Negative Logic", i.g. hi gh level is logic "0" and 
low level is logic "1". 

1

0 0 0 0

1 1 1 1 1
 

Figure 11-4 Schematic Diagram of Negative Logic 
 
In RS232, baud rate is used to represent the transmission rate (namely bits per 
second) of the data. You need to set the start bit, data bits, check bit (optional ), and 
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stop bit for each frame of data.  

S
ta

rt B
it

Data Bit

C
h

e
ck

 B
it

S
to

p
 B

it

 
 
Start Bit:  indicates when to output data.  
Data Bit : indicates the number of data bits actual ly contained in each frame of data. 
Check Bi t:  used to check whether the data are properly tra nsmitted. 
Stop Bit:  indicates when to stop outpu tting data.  
 
In the decode setting menu, click Decode1 Ą Bus Type to select "RS232".  
 
1̈ Enable or disable the bus  

Click Bus Sta tus  to enable or disable the decoding function. 
 
2̈ Quickly apply RS232 trigger setti ngs to RS232 decoding  

Click Copy Trig  to copy the current RS232 trigger settings and apply them to  
RS232 decoding function (set the corresponding RS232 decoding parameters 
automatically). For source channels, copy the source channel of the trigger to 
the Tx source channel of the decoding. 
 

3̈ Set the baud rate  
The following methods are available for baud rate:  

 ̧ Click Bau d, then set the user-defined baud rate with the displayed numeric 
keypad.  

 ̧ Click Baud , then select the preset baud rate from the available options. The 
available baud rates include 50 bps, 75 bps, 110 bps, 134 bps, 150 bps, 300 
bps, and etc.  
 

4̈ Source setti ng 
Click Source s to enter th e source setting menu. 
 

 ̧ Set the Tx source  and the threshold  
ü Click Tx  to select the desired channel. The available channels include 

OFF and CH1-CH4. 
ü When you select the analog channel (CH1-CH4), click Threshold , then 

use the pop-up numeric keypad or scroll with the mouse to adjust t he 
threshold of Tx source. When you modify the threshold of the  Tx 
source channel, a dotted line displaying the current threshold level is 
displayed on the screen. The dotted line disappears in about 2 s after 
you stop modifying the threshold. 

 
 ̧ Set t he Rx source  and the t hres hold  
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Use the same method to select the Rx source and set the threshold (only 
when the Rx source channel is set to an analog channel (CH1-CH4)). 

Note:  The Tx and Rx source channels cannot be set to "OFF" at the same time. 
 

 ̧ Polarity  
Click Polarity  continuously to select the polarity of data transmission. It 

can be set to " " or " ". 

ü : positive logic. High level indicates logic "1"; low level 
indicates logic "0". 

ü : negative logic. High level indicates logic "0"; low level 
indicates logic "1". 

 
5̈ Set data package  

Click Setting s to enter the data package setting menu.  
 

 ̧ Data  
Click Dat a to set the number of data bits actuall y contained in each frame 
of data. The available data bits are 5 bits, 6 bits, 7 bits, 8 b its, and 9 bits.  
 

 ̧ Parit y 
It i s used to check whether t he data transmission is correct. Click Parity  to 
select the desired parity mode. 
ü None: indicates that no check bit appears during the transmission. 
ü Even: indicates that the tot al number of "1" in the dat a bit and check 

bit is an even number. For example, when 0x55 (01010101) is sent, "0" 
should be added to the check bit.  

ü Odd: indicates that the total number of "1" in the data bit and check bit 
is an odd number. For example, when 0x55 (01010101) is sent, "1" 
should be added to the check bit. 

 
 ̧ Stop Bit  

Click Stop  Bit  to set the stop bits afte r each frame of data. It can be set t o 

1 bit, 1.5 bits, or 2 bits.  

 
 ̧ Endian  

Click Endian  to select "LSB" or "MSB". By default, it i s "LSB". 
LSB: indicates Least Significant Bit tr ansmission sequence, i.g. the lowest 
bit of the data is transmitted first.  
MSB: indicates Most Significant Bit transmission sequence, i.g. the highest 
bit of the data is t ransmitted first. 
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          LSB                             MSB 

 ̧ Package  
Click Package  to enable or disable the package display in data 
transmission. When enabled, several data blocks will be combined based on 
the separator.  
 

 ̧ Separator  
Click Separator  to select the desired package separator in data 
transmission. It can be set to 0A(LF), 0D(CR), 20(SP), or 0(NUL). 

 
6̈ Display -relat ed setti ng  

Click Display  to enter the display setting menu.  
 

 ̧ Set  t he display format  
Click Format  to select the display format of the bus data. The available 
display formats of the bus data are "Hex", "Dec", "Bin", and "ASCII".  
 

 ̧ Adjust the vertical posi tion  of the bus  
Click Position , and then place the mouse cursor over the menu to scroll 
with the mouse or drag the decode label at the left side of the screen to 
adjust the vertical display position of the bu s.  

 
 ̧ Set the  label disp lay  

Click Label  to enable or disable the label display of the RS232 decoding bus. 
When enabled, the bus label "RS232-TX" and/or "RS232-RX" will be 
displayed at the upper-left side of the bus (w hen the bus display is 
enabled). 
 

 ̧ Event t ab le 
Click Event Table  to enter the event table setting menu. The event table 
displays the detailed decoding information in t ime order in the form of a 
table, so as to better observe the long decoded data. The decoding 
information includes the decoded data (Tx and/or Rx), the corresponding 
line number, time, and error information (Tx and/or Rx).  
Note: When the Tx and Rx source channels are set to "OFF", information of 
the data line is not displayed in the data table. 
 
ü Open or close the event table: Click Event Table  continuously to 

enable or disable the event table. You can also click on the icon  at 
the upper-right corner of t he table to close the event table. Besides, 
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when the operating status is "STOP", you can select a specified line and 
view the corresponding decoding information. 
 
Note:  

 ̧ When you adjust the horizontal time base, the waveform displayed 
on the screen will also change, and the total number of lines 
containing the decoding information in the event t able will also be 
changed.  

 ̧ The displayed decoded data information in the bus is re lated to the 
value of the horizontal time base. Reducing the horizontal time 
base can help you view the detailed information.   

 
ü Set the event table format: Click Format  to select the display format of 

"Data" (Tx and/or Rx) in the event table. The available formats include 
"Hex", "Dec", "Bin", and " ASC". 

ü Set the view type: Click View  to select the form of  the event table to 
be viewed. The available choices include "Packets", "Details", and 
"Payload". You can also click the "Packets", "Details", or "Payload" tab 
at the top of the event table to select  it. 
If y ou select "Packets", the decoded data (Tx/Rx), t ime, and error 
information ( Tx/Rx) are displayed in the event table; if y ou select 
"Details", the detailed data in the specif ied row wil l be displayed in the 
event table. If "é" appears in the row of data, it  indicates that the  
decoded data are not fully d isplayed. At this time, you can view  the 
details in the "Packets" view. If you select "Payload", all data in the 
specified column will be displayed in the event table. If "é" appears in 
the specified column of data, it  indicates that the decoded data are not 
fully displayed. At this time, you can view the details in  the "Packets" 
view.  

ü Export: If you selec t "Packets", then set the operating status of th e 
oscilloscope to "STOP". You can export time, the corresponding 
decoded data, and etc. Click Export , the save setting menu is 
displayed. You can export the dat a table of the packets to the internal 
or external USB storage device (when detected) in CSV format. For 
detailed saving operation, refer to descriptions in "Store  and  Load " . 

ü Jump to: Set the operating status of the oscilloscope to "STOP". Then, 
select the data of the specified time from the event table. Click Jum p 
to  and the specified data waveforms are displayed in the center of the 
screen. 

ü Decode: The setting of this menu enables you to quickly view the 
corresponding event tables of four decode modules (Decode1, 
Decode2, Decode3, and Decode4). Click Decode  to select a decode 
module. 

 
7̈ Error expressions  in  decoding  

In RS232 decoding, parity error and/or EOF (end of frame) error may occur. 
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 ̧ Parity Error  
When a parity error is detected during the decoding, red error report 
information will be displayed. For example, when "none" is chosen for the 
parity on the transmitter and "odd" is chosen for th e parity on the decoder, 

the following parity error information  (its display form is related to the 
value of the horizontal time base) occurs. Wherein, the number of 1 s in the 
8-digit figure  (01001111) is an odd number, and the parity bit should be 0. 
However, the parity bit detected on the Tx is 1; t hus a parity error occurs.  

 
 

 ̧ EOF Error  
This error is generated when the EOF condition is not met. For example, if 
the Stop Bit  is set to 1.5, but t he actual stop bits is less than 1.5 bit s, then 

the red error report inf ormation  (its display form is related to the va lue 
of the horizontal time base) is displayed in the following figure.  

 
 

 ̧ Parity Er ror and EOF Error  
When both the parity erro r and the EOF error are detected, the error report 
information (its display form is related to the value of the horizontal time 
base), as shown in the following figure, will be displ ayed. 
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I2C De coding (Option)  
 
I2C serial bus consists of t he clock line (SCL) and the data line (SDA). 
SCL: samples SDA on the rising or falling edge  of the clock. 
SDA:  indicates the data channel. 
 

SCL

SDA

 
Figure 11-5 I2C Serial Bus 

 
In the decode setting menu, click Decod e1 Ą Bus Type  to select "I 2C".  
 
1̈ Enable or disable the bus  

Click Bus Status  continuously to enable or disable the decoding function. 
 
2̈ Quickly apply I 2C trigger settings to I2C  decoding  

Click Copy Trig  to copy the clock signal and data signal settings (SCL and SDA) 
of the current I2C trigger settings and apply them to I2C decoding function (SCL 
and SDA).  

 
3̈ Source setting  

Click Sourc es to enter the sour ce setting menu. 
 

 ̧ Set t he clo ck c hannel source and the threshold  
ü Click SCL to select the desired source of the clock channel. The 

available channels include CH1-CH4. 
ü Click SCL Thre , then use the pop-up numeric keypad or scroll with the 

mouse to adjust the threshold of the cl ock channel. After modifying the 
threshold of the clock channel, a dotted line displaying  the current 
threshold level is displayed on the screen. The dotted line disappears in 
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about 2 s after you stop modifying the th reshold. 
 

 ̧ Set the data channel source a nd the threshold  
ü Click SDA to select the desired source of the clock channel. The 

available channels include CH1-CH4. 
ü Click SDA Thre , then use the pop-up numeric keypad or scroll with the 

mouse to adjust the threshold of the cl ock channel. After modifying the 
threshold of the clock channel, a dotted line displaying the current 
threshold level is displayed on the screen. The dotted line disappears in 
about 2 s after you stop modifying the threshold.  

 
 ̧ Exchange sources  

Click Exchange  continuously to select "SCL/SDA" or "SDA/SCL" to 
exchange the sources of the current clock channel and data channel. 

 
4̈ Specify w hether the add ress infor mation includes  th e "R/W" bit  

For I2C bus, each frame of data starts with the address information. The address 
information includes the read address and the wr ite address. Click R/W  
continuously to select whether the address information includes the "R/W" bit. 
When "With" is selected, the "R/W" b it will be  included in the address 
information and located at the lowest bit; when "Without" is selected, the "R/W" 
bit will not be included  in the address information. 

 
5̈ Display -related setting  

Click Displ ay to enter the display setting menu. 
 

 ̧ Set the disp lay format  
Click Form at  to select the display format of the bus data. The available 
display formats of the bus data ar e "Hex", "Dec", "Bin",  and "ASCII". 
 

 ̧ Adjust the vertical posi tion of the bus  
Click Posi t ion , and then place the mouse cursor over the menu to scroll 
with the mouse or drag the decode label at the left side of the scr een to 
adjust the vertical display position of the bu s. 
 

 ̧ Set  th e l abel displ ay 
Click Label  to enable or disable the label display of the I2C decoding bus. 
When enabled, the bus label "I2C" wil l be displayed at the upper-left side of 
the bus (when the bus display is enabled). 
 

 ̧ Event t able  
Click Event Table  to enter  the event table setting menu. The event table 
displays the detailed decoding information in time orde r in t he form of a 
table, so as to better observe the  long decoded data. The decoding 
information includes the decoded data, the corresponding line number, time, 
R/W bit, address information, and acknowledgement information.  
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ü Open or close the event table: Click Event Table  continuously to 
enable or disable the event table. When you enable the event table, 
the following figure is  displayed, as shown in Figure 11-6. Click on the 

icon  at the upper-right corner of the table to close the event table. 
Besides, when the operating status is "STOP", you can select a 
specified line and view the corresponding decoding information. 
 
 
 
 

 
 

Figure 11-6 I2C Decoding Event Table 
 

Note:  
 ̧ When you adjust the horizontal time base, the wavefor m displayed 

on the screen will also change, and the total number of lines 
containing the decoding information in the event table will al so be 
changed.  

 ̧ The displayed decoded data information in the bus i s related to the 
value of the horizontal time base. Reducing the horizontal time 
base can help you view the detailed informatio n.  

 
ü Set the event table format: Click Forma t  to select the display format of 

"Data" in the ev ent table. The available formats include "Hex", "Dec", 
"Bin", and "ASC". 

ü Set the view ty pe: Click View  to select the for m of the event table to 
be viewed. The available choices include "Packets", "Details", and 
"Payload". You can also click the "Packets", "Details", or "Payload" tab 
at the top of the event table to select it. 
If you select "Packets", the decoded data, time, and error information  
are displayed in the event table. If  you select "Details", the detailed 
data in the specified row will be displayed in the event table. If "é" 
appears in the row of da ta, it indicates that the decoded data are not 

Line Number Time   R/W Bit  Address  Decoded Data Acknowledgement 

Event Table 
 
 
 

 
I2C Bus 
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fully displayed. At this time, you can view the details in th e "Packets" 
view. If you select "Payload", all data in the specified column will be 
displayed in the event table. If "é" appears in the specified column of 
data, it indicates that th e decoded data are not fully displayed. At this 
time, you can view the det ails in the "Packets" view.  

ü Export: If you select "Packets", then set the operating status of  the 
oscilloscope to "STOP". You can export time , the corresponding 
decoded data, and etc. Click Expor t , the save setting menu is 
displayed. You can export the data table of the packets to t he internal 
or external USB storage device (when detected) in CSV format. For 
detailed saving operation, refer to descriptions in "Store  and  Load " . 

ü Jump to: Set the operating status of t he oscilloscope to "STOP". Then, 
select the data of the specified ti me from the event table. Click Jump 
t o and the specified data waveforms are displayed in the center of the 
screen. 

ü Decode: The setting of thi s menu enables you to quickly view the 
corresponding event tables of four d ecode modules (Decode1, 
Decode2, Decode3, and Decode4). Click Deco de  to select a decode 
module. 

 
6̈ Addr ess information i n decoding  

In I2C bus, each frame of data  starts with the address information ( include the 
read address and write address). In the address information, "Read" denotes 

the read address (e.g. ) and "Write" denotes the write address (e.g. 

) You can also set the address information to include or exclude 
the "R/W" bit.  

  
 

 
7̈ Error expressions in decoding  

In I2C decoding, when ACK (acknowledgement) is 1, ACK error occurs. When 

when the detected ACK is 1, red error report information   (the display form is 

Address Information  (Read Address) 
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related to the value of the horizontal time base) is dispalyed.  
 

  
 

 
 

SPI Decoding (Option)  
 
SPI bus is based on the master-slave configuration and usually consists of chip select 
line (CS), clock line (CLK), and data line (SDA). Wherein, the data lines include the 
master input/slave output (MISO) d ata line and master output/slave input (MOSI) 
data line. The oscilloscope samples the channel data on the rising or falling edge of 
the clock signal. The oscilloscope will also judge each data point (logic "1" or logic " 0") 
according to the preset threshold level. 
 

Master Slave
MOSI

CLK

MISO

CS

  

CLK

SDA
(MISO/MOSI)  
 

Figure 11-7 SPI Serial Bus 
 
In the decode setting menu, click Decode 1 Ą Bus Type  to select "SPI". 
  
1̈ Enable or disable the bus  

Click Bus Stat us  to enable or disable the decoding function. 
 

The detected ACK is 1 
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2̈ Quickly apply SPI tr igge r settings to SPI decoding  
Click Copy Trig  to copy the SPI tr igger settings and apply them to SPI decoding 
function (set the corresponding SPI decoding parameters automatically). The 
settings available for copy include CS/Timeout mode, CLK, MISO, Slope, and etc.  

 
3̈ Mode  

Click Mode  to enter t he mode setting menu. Click Mode  to select "Timeout" or 
"CS". 
 

 ̧ Timeout: you can perform frame synchronization according to the timeout, 
and the timeout  value must be greater t han half of the clock cycle. Click 
Timeout , and then use the pop-up numeric keypad or scroll with the 
mouse to set th e timeout value. The available range of the timeou t value is 
from 8 ns to 10 s. By default, it is 1 ȉs. 
 

 ̧ CS: contains a chip select line (CS). You can perform frame synchronization 
according to CS. When "CS" is selected, 
ü Click CS to select the desired channel. The analog channel (CH1-CH4) 

can be selected as the CS channel. 
ü Click CS Polar ity  continuously to select (Positive) or 

(Negative) as the polarity for CS channel. 
ü Click Thresh old , then use the pop-up numeric keypad or scroll with 

the mouse to set the threshold.   
 

4̈ Source sett ing  
Click Sources  to enter the source setting menu. 
 

 ̧ CLK setting  
ü Click CLK to select the desired source of the clock channel. The analog 

channel (CH1-CH4) can be selected. 
ü Click Threshold  below the CLK menu, then use the pop-up numeric 

keypad or scroll with the mouse to set the threshold  level of the clock 
channel.  

ü Click Slope  continuously to set the instrument to sample MISO and  

MOSI on the rising edge ( ) or falling edge ( ) of t he clock signal. 
 

 ̧ MISO and MOSI sett ing  
ü Click MISO  to select the desired MISO data channel. The available 

channels include OFF and analog channels (CH1-CH4). When you 
select an analog channel (CH1-CH4), click Threshold  below the MIS O 
menu, then use the pop-up numeric keypad or scroll with the mous e to 
set the threshold of the MISO data channel. 

ü Click MOSI  to select the desired MOSI data channel. The available 
channels include OFF and analog channels (CH1-CH4). When you 
select an analog channel (CH1-CH4), click Threshold  below the MOSI  
menu, then use the pop-up numeric keypad or scroll with t he mouse to 



RIGOL  Chapter 11 Protocol Decoding 

11-18 DS8000-R User Guide 

set the threshold of the MOSI data channel. 
Note: MISO and MOSI source channels cannot be both set to " OFF" at 
the same time. 
 

5̈ Data settin g 
Click Settings  to enter the data setting menu. 
 

 ̧ Endian  setti ng  
Click Endian  to select "LSB" or "MSB". By default, it is "MSB". 
LSB: indicates Least Significant Bit transmission sequence, i.g. the lowest 
bit of the data is transmitted first.  
MSB: indicates Most Significant Bit transmission sequence, i.g. the highest 
bit of th e data is transmitted fi rst. 

 
 ̧ Pola rity  setting  

Click Polarity  continuously to select Positive  or Negative  as the 
polarity for data decoding. 

 
 ̧ Width setting  

Click Width , then use the pop-up numeric keypad or scroll with the  mouse 
to set the bits of each frame of data.  The available range is from 4 to 32. By 
default, it is  8. 

 
6̈ Display -related setting  

Click Disp lay  to enter the display setting menu. 
 

 ̧ Set the display format  
Click Format  to select the display format of the bus d ata. The available 
display formats of the bus data are "Hex", "Dec", "Bin",  and "ASCII".  
 

 ̧ Adjust the  vertical position of the bus  
Click Position , and then place the mouse cursor over the menu to scroll 
with the mouse or drag the decode label at the left s ide of the screen to 
adjust the vertical display position of the bu s. 
 

 ̧ Set t he label display  
Click Label  to enable or disable the label display of the SPI decoding bus. 
When enabled, the bus label "SPI-MISO" and/or " SPI-MOSI" will be 
displayed at the upper-left side of the bus (when the bus di splay is 
enabled). 
 

 ̧ Event t able  
Click Event Table  to enter  the event table setting menu. The event table 
displays the detailed decoding information in time o rder in the form  of a 
table, so as to better observe the long decoded data. The decoding 
information includes the decoded data (MISO and/or MOSI), the 



Chapter 11 Protocol Decoding  RIGOL  

DS8000-R User Guide 11-19 

corresponding line number, time, and error information  (MISO and/or 
MOSI).  
Note: When the source channel of MISO or MOSI is set to "OFF", 
information of the data line is not displayed in the data table.  
ü Open or close the event table: Click Event Table  continuously to 

enable or disable the event table. When you enable the event t able, 
the following figure is displayed, as shown in Figure 11-8. You can click 

on the icon  at the upper-right corner of the table to clos e the event 
table. Besides, when the operating status is "STOP", you can select a 
specified line and view the corresponding decoding information. 
 
 

  
Figure 11-8 SPI Decoding Event Table 

Note:  
 ̧ When you adjust the hori zontal time base, the waveform displayed 

on the screen will also change, and the to tal number of lines 
containing the decoding information in the event table will also be 
changed.  

 ̧ The displayed decoded data information in the bus is r elated to the 
value of the horizontal time base. Reducing the horizontal time 
base can help you view the detailed inform ation.  

 
ü Set the event table format: Click Format  to select the display format of 

"Data" (MISO and/or MOSI) in the event table. The available formats 
include "Hex", "Dec", "Bin", and "ASC". 

ü Set the view type: Click View  to select the form of the event tabl e to 
be viewed. The available choices include "Packets", "Details", and 
"Payload". You can also click the "Packets", "Details", or "Payload" tab 
at the top o f the event t able to select it.  
If you select "Packets", the decoded data (MISO and/or MOSI), t ime, 
and error infor mation (MISO and/or MOSI) are displayed in the event 
table. If you select "Details", the detailed data in th e specified row will 
be displayed in the event table. If "é" appears in the row of data, it 

Line Number  Time MISO Decoding Data  MISO Error MOSI Decoding Data MOSI Error 

 
 
Event Table 

 

 
SPI Bus 
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indicates that the decoded data are not fully displayed. At this tim e, 
you can view the details in the "Packets" view. If you select "Payload", 
all data in the specified column will be displayed in the event table. If 
"é" appears in the specified column of data, it indicates that the 
decoded data are not fully displayed. At thi s time, you can view the 
details in the "Packets" view.  

ü Export: If you select "Packets",  then set the operating status of th e 
oscilloscope to "STOP". You can export time and the corr esponding 
decoded data. Click Export , the save setting menu is displayed. You 
can export the data  table of the packets to the internal  or external USB 
storage device (when detected) in CSV format. For detailed saving 
operation, refer to descriptions in "Store  and  Load " . 

ü Jump to: Set the operating status of the  oscilloscope to "STOP". Then, 
select the data of the specified time from the e vent table. Click Jump  
to  and the specified data waveforms are displayed in the center of the 
screen. 

ü Decode: The setting of this menu enables you to quickly view the 
corresponding event tables of four decode modules (Decode1, 
Decode2, Decode3, and Decode4). Click Decode  to select a decode 
module. 

 
 

LIN Decodin g (Option)  
 
The oscilloscope samples the LIN signal, and judges each data point to be logic "1" 
or logic "0" according to the preset threshold level. The LIN decoding is required to 
specify the LIN signal protocol version. 
 
In t he decode setting menu, click Decode1  Ą Bus Type  to select "LIN".  
 
1.  Enable or disable the bu s 

Click Bus Status  continuously to enable or disable the decoding function. 
 

2.  Quickly apply LIN  trig ger settings to LIN  decoding  
Click Copy Trig  to copy the LIN trigger settings and apply them to LIN decoding 
function (set the corresponding LIN decoding parameters automatically).  
 

3.  Set  the source and the threshold  
 

 ̧ Click Sour ce to select the desired source channel. The available channels 
include CH1-CH4. 
 

 ̧ Click Threshold , then use the pop-up numeric keypad or scroll with the 
mouse to set the thr eshold of the source channel. When you modify the 
threshold of the clock channel, a dotted line displaying the current threshold 
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level is displayed on the screen. The dotted line disappears in about 2 s 
after you stop modifying th e threshold. 

 
4.  Signal  setti ng  

Click Sett ings  to enter the signal set ting menu. 
 

 ̧ Set baud rate  
The following setting methods are available for baud rate:  
ü Click Baud  Rat e, then set the user-defined baud rate with the 

displayed numeric keypad. You can also adjust the baud rate by 
scrolling with th e mouse. 

ü Click Baud  Rate , then select the preset baud rate from the available 
options. The available baud rates include 2.4 kbps, 4.8 kbps, 9.6 kbps, 
19.2 kbps, and etc. 

 
 ̧ Set the p arity  bi t  

Click Parity bit  continuously to select whether the data contains the parity 
bit. 

 
 ̧ Set the pro tocol version  

Click Version  to select a protocol version that matches the LIN bus signal. 
The available versions include 1.X, 2.X, and Both. 

 
5.  Display -re lated  setti ng  

Click Display  to enter the display setting menu. 
 

 ̧ Set the disp lay format  
Click Format  to select the display format of the bus data . The available 
display formats of the bus data are "Hex", "Dec", " Bin", and "ASCII". 
 

 ̧ Adjust the vertical positi on of the bus  
Click Position , and then place the mouse cursor over the menu to scroll 
with the mouse or drag the decode label at the left side of the scr een to 
adjust the vertical display position of the bu s.  

 
 ̧ Set the lab el display  

Click Label  continuously to enable or disable the label display of the LIN 
decoding bus. When enabled, the bus label "LIN" wil l be displayed at the 
upper-left side of the bus (when the bus display is enabled). 
 

 ̧ Event t able  
Click Even t Table  to enter the even t table setting menu.  The event table 
displays the detailed decoding information in time order in the form  of a 
table, so as to bett er observe the long decoded data. The decoding 
information includes the decoded data, the corresponding line number, time, 
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frame ID, CRC, and error informati on.  
ü Open or close the event table: Click Event  Table  continuously to 

enable or disable the event table. When you enable the event table, 
the following figure is displayed, as shown in Figure 11-9. You can click 

on the icon  at the upper-right corner of the table to close the event 
table. Besides, when the operating status is "STOP", you can select a 
specified line and view the corresponding decoding information.  
 
 
 

  
Figure 11-9 LIN Decoding Event Table 

 
Note:  

 ̧ When you adjust the horizontal time base, the waveform displayed 
on the screen will also change, and the t otal number of lines 
containing the decoding infor mation in the event table will also be 
changed.  

 ̧ The displayed decoded data information in the bus is related to the 
value of the horizontal time base. Reducing the horizontal time 
base can help you view the detailed information.  

 
ü Set the event table form at:  Click Format  to select the display format  of 

"Data" in the event table. The available formats include "Hex", "Dec", 
"Bin", and "ASC". 

ü Set the view type: Click View  to select the form of the e vent table to 
be viewed. The available choices include "Packets", "Details", and 
"Payload". If you select "Packets", the decoded data, time, a nd error 
information are displayed in t he event table. If you select "Details", the 
detailed data in the specified row will be displayed in the event table. If 
"é" appears in the row of data, it indicates that the decoded data are 
not ful ly displayed. At this time, you can view the details in t he 
"Packets" view. If you select "Payload", all data in the specified column 
will be displayed in the event table. If "é" appears in the specified 

Line Number  Time   Frame ID  Decoded Data CRC  Error 

Event Table 
 
 
 

 
LIN Bus 
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column of data, it indicates that the decoded d ata are not fully 
displayed. At this time, you can view the de tails in the "Packets" view.  

ü Export: If you select "Packets", then set the operating status of th e 
oscilloscope to "STOP". You can export time and the corresponding 
decoded data. Click Export , the save setting menu is displayed. You 
can export the data ta ble of the packets to the internal or external USB 
storage device (when detected) in CSV format. For detailed saving 
operation, refer to  descriptions in "Store  and  Load " . 

ü Jump to: Set the operating status of the os cilloscope to "STOP". Then, 
select the data of the s pecified time from the event table. Click Jump 
to  and the specified data waveforms are displayed in the center of the 
screen. 

ü Decode: The setting of thi s menu enables you to quickly view the 
corresponding event tables of four decode modules (Decode1, 
Decode2, Decode3, and Decode4). Click Decode  to select a decode 
module. 

 
6.  Interpr et the de cod ed LIN data  

 ̧ Break (Sync Break): expressed in Hex, displayed as a pink patch. 
 ̧ SYNC (Sync): expressed in Hex, displayed in dark yellow-green. 
 ̧ ID (Frame ID): expressed in Hex, displayed in yellow-green. 
 ̧ Data (Data): its display format is the same as that of the bus data (Hex, Dec, 

Bin, or ASCII), displayed as a black patch. 
 ̧ CRC (Cyclic Redundancy Check): expressed in Hex, displayed in light 

yellow-green. When errors occur, it is displayed as a red patch. 
 

 
 
 

 
 

 ̧ Wakeup (wake up symbol): displayed as a tangerine patch. 

 
 

7.  Error expressions in decoding  
In LIN decoding, the parity error, checksum error, or  sync error may occur. 
 

 ̧ Parity Error  
If the  parity error is detected , frame ID  and parity bit (when the signal is set 
to include the parity bit ) will be displayed in red, as shown in the figure 
below. 

Break    Sync      ID         Data        CRC 



RIGOL  Chapter 11 Protocol Decoding 

11-24 DS8000-R User Guide 

  
 
 
 

 ̧ Checksum Er ro r 
If the checksum error is detected, CRC is displayed in red, as shown in the 
figure below. 

  
 
 
 

 ̧ Sync Error  
I f the sync error is detected, SYNC is displayed in red, as shown in the 
figure below. 

Parity Error 

Checksum Error 
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CAN Decoding (Option)  
 
The oscilloscope samples the CAN signal at the specified sample position. The 
oscilloscope will also judge each data point (logic "1" or l ogic "0") according to the 
preset threshold level. You need to specify the CAN signal type and sample position 
for CAN decoding. 
 
In the decode setting menu, click Decode1  Ą Bus Type  to select "CAN".  
 
1.  Enable or disable the bus 

Click Bus Status  continuously to enable or disable the decoding function. 
 

2.  Quick ly apply CAN trigger s ett ings to CAN decoding  
Click Copy Trig  to copy the CAN tr igger settings and apply them to CAN 
decoding function (set th e corresponding CAN decoding parameters 
automatically).  
 

3.  Set the source and the threshold  
 

 ̧ Click Source  to select the desired source channel. The available channels 
include CH1-CH4. 

 ̧ Click Threshold , then use the pop-up numeric keypad or scroll with the 
mouse to set th e threshold of the source channel. When you modify the 
threshold of the clock channel, a dotted line displaying the current  threshold 
level is displayed on the screen. The dotted l ine disappears in about 2 s 
after you stop modifying the thresh old. 
 

4.  Signal setting  

Sync Error 
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Click Set tings  to enter the signal setting menu. 
 

 ̧ Set t he signal type  
Click Signal  to select a signal type that mat ches the CAN bus signal. The 
available signal types include CAN_H, CAN_L, Rx, Tx, and Diff. 
ü CAN_H: indicates the actual CAN_H bus signal. 
ü CAN_L: indicates the actual CAN_L bus signal.  
ü Rx: indicates the Receive signal from the CAN bus transceiver. 
ü Tx: indicates the Transmit signal from the CAN bus transceiver. 
ü Diff: The CAN differential bus signals connected to an analog source 

channel by using a differential probe. Connect the probe's positive lead 
to the CAN_H bus signal and connect the negative lead to the CAN_L 
bus signal. 

 
 ̧ Specify the stand ard sig nal r ate  

The following setting methods are available for baud rate: 
ü Click Bau d, then set the user-defined baud rate with the d isplayed 

numeric keypad. You can also adjust the baud rate  by scrolling with the 
mouse. 

ü Click Baud , then select the preset baud rate from the available options. 
The available baud rates include 10 kbps, 20 kbps, 33.3 kbps, 50 kbps, 
and etc. 

 
 ̧ Sample Position:  
Sample position is a point within a bitôs time. The oscilloscope samples the 
bit level at this point. The sample position is repr esented by the proportion 
of "the time from the sta rt of the bit to the sample position" to the "bit time", 
as shown in the figure below.  

 
 

 
Figure 11-10 Sample Position 

 
Click Sample Po sition , then use the pop-up numeric keypad or scroll with 
the mouse to set the sample position. The settable range is from 10% to 
90%. 

 
5.  Display -related Setting  

Click Display  to enter the displ ay setting menu. 
 

One Bit 

60% 

70% 

80% 
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 ̧ Set the display  for ma t  
Click Forma t  to select the display format of the bus da ta. The available 
display formats of the bus data are "Hex", "Dec", " Bin", and "ASCII". 
 

 ̧ Adju st the vertical position of the bus  
Click Position , and then place the mouse cursor over the menu to scroll 
with the mouse or drag the decode label at the left si de of the screen to 
adjust the vertical display position of the bu s.  

 
 ̧ Set the label display  

Click Label  to enable or disable the label display of the CAN decoding bus. 
When enabled, the bus label "CAN" wil l be displayed at the upper-left side 
of the bus (when the bus display is enabled). 
 

 ̧ Even t t ab le 
Click Event Table  to enter the event table setting menu.  The event table 
displays the detailed decoding information in time orde r in the form of a 
table, so as to better  observe the long decoded data. The decoding 
information includes the decoded data, the corresponding line number, time, 
frame ID, data length code (DLC), cyclic redundancy check (CRC), and 
Acknowledgement (ACK) information.  
 
ü Open or close the event table: Click Event Table  continuously to 

enable or disable the event table. When you enable the event table, 
the following figure is displayed, as shown in Figure 11-11. You can 

also click on the icon  at the upper-right corner of the  table to close 
the event table. Besides, when the operating status is "STOP", you can 
select a specified line and view the corresponding decoding 
information.  
 
 
 

  
Figure 11-11 CAN Decoding Event Table 

Line Number  Time  Frame ID  DLC  Decoded Data   CRC   ACK 

Event Table 
 
 
 

 
CAN Bus 
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Note:  
 ̧ When you adjust the horizontal tim e base, the waveform displayed 

on the screen will also change, and the total number of lines 
containing the decoding information in the event table will also be 
changed.  

 ̧ The displayed decoded data information in the bus is related to the  
value of the horizontal time base. Reducing the horizontal time 
base can help you view the detailed information.   

 
ü Set the event table format: Click Format  to select the display format of 

"Data" in the event table. The available formats include "Hex", "Dec", 
"Bin", and "ASC". 

ü Set the view type: Click View  to select the form of the ev ent table to 
be viewed. The available choices include "Packets", "Details", and 
"Payload". You can also tap "Packets", "Details", or " Payload" at the top 
of the event table to select it. 
If you select "Packets", the decoded data, time, and other information 
are displayed in the event table. If you select "De tails", the deta iled 
data in the specified row will be displayed in the event table. If "é" 
appears in the row of data, it indicates that the  decoded data are not 
fully displayed. At this ti me, you can view the details in the "Packets" 
view. If you select "Payload", all data in the specified column will be 
displayed in the event table. If "é" appears in the specified column of 
data, it indicates that the decoded data are not fully displayed. At this 
time, you can view the details in the "Packets" view.   

ü Export: If you sele ct "Packets", then set the operating status of th e 
oscilloscope to "STOP". You can export tim e and the corresponding 
decoded data. Click Export , the save setting menu is displayed. You 
can export the data table of the packets to the internal or external USB 
storage device (when detected) in CSV format. For detailed saving 
operation, refer to  descriptions in "Store  and  Load " . 

ü Jump to: Set the operat ing status of the oscilloscope to "STOP". Then, 
select the data of the specified time from the event tabl e. Click Jump 
to  and the specified data waveforms are displayed in the center of the 
screen. 

ü Decode: The setting of this menu enables you to quickly view the 
corresponding event tables of four decode modules (Decode1, 
Decode2, Decode3, and Decode4). Click Deco de  to select a decode 
module. 

 
6.  Inte rpret the decoded CAN  data  

 ̧ Frame ID: expressed in Hex, displayed as a dark yellow-green patch. 
 ̧ DLC (Data Length Code): expressed in Hex, displayed as a blue-green 

patch.  

 ̧ Data: its display format is the same as that  of the bus data (Hex, Dec, Bin, 
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or ASCII), displayed as a green patch. 
 ̧ CRC (Cyclic Redundancy Check): expressed in Hex, displayed in 

yellow-green. When errors occur, it is displayed as a red patch. 
 ̧ ACK (Acknowledgement): when effective, displayed as a light yellow-green 

patch; when errors (ACK is detected to be 1) occur, displayed as a red 

patch.  

 
 

 
 
 
 

 ̧ R (Remote frame): displayed as a tangerine patch. 

 
 

 ̧ Stuff (Bit filling error ): displayed as a red patch. 

 
 
 

FlexRay Decoding (Option)  
 
FlexRay is a type of different ial serial bus configured with three consecutive 
segments (i.g. header, payload, and trailer).  The oscilloscope samples the FlexRay 
signal at the specified sample position and judges each data point as logic "1" or 
logic "0" according to the preset threshold level. The FlexRay decoding is required to 
specify the signal type and baud rate. 
 
In the d ecode setting menu, click Decode1  Ą Bus Typ e to select "FlexRay".  
 
1.  Enabl e or disable the bus  

Click Bus Status  continuously to enable or disable the decoding function. 
 

2.  Qui ckly  apply FlexRay  trigger settings to FlexRay  deco ding  
Click Copy Trig  to copy the FlexRay trigger settings and apply them to FlexRay 
decoding function (set the corresponding FlexRay decoding parameters 
automatically).  
 

3.  Set the source and the threshold  
 

 ̧ Click Source  to select the desired source channel. The available channels 
include CH1-CH4. 
 

Frame ID    DLC           Data              CRC   ACK 
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 ̧ Click Threshold , then use the pop-up numeric keypad or scroll with the 
mouse to set the thresh old of the source channel. When you modify the 
threshold of the channel, a dotted line disp laying the current threshold level 
is displayed on the screen. The dotted line disappears in about 2 s after you 
stop modifying the threshold.  
 

4.  Sign al setting  
Click Settin gs  to enter the signal setting menu. 
 

 ̧ Channel selection  
Click Channel  continuously to select a channel ("A" or "B")  that matches 
the actual FlexRay bus signal. 
 

 ̧ Specify the si gn al rate  
Click Baud  to open the baud rate list  (2.5 Mbps, 5 Mbps, and 10 Mbps), and 
select a preset baud rate that matches the actual FlexRay bus signal.  
 

 ̧ Set the signal t ype  
Click Signal  to select a signal type that matches the actual FlexRay bus 
signal. The available signal types include BP, BM, and RX/TX. 
 

 ̧ Sample Position : 
Sample position is a point within a bitôs time. The oscilloscope samples the 
bit level at this point. The sam ple position is represented by the proportion 
of "the tim e from the start o f the bit to the sample position" t o the "bit tim e", 
as shown in the figure below. 
 
 

 
Figure 11-12 Sample Position 

 
Click Sample Po sition , then use the pop-up numeric keypad or scroll with 
the mouse to set the sample position. The settable range is from 10% to 
90%. 

 
5.  Display -relate d setting  

Click Displ ay  to enter the di splay sett ing menu. 
 

 ̧ Set the display format  
Click Format  to select the display format of the b us data. The available 

One Bit 

60% 

70% 

80% 
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display formats of the bus data are "Hex", "Dec", "Bin", and "ASCII".  
 

 ̧ Adju st the vertic al position o f  the bus  
Click Position , and then place the mouse cursor over the menu to scroll 
with the mouse or drag the decode label at the left si de of the screen to 
adjust the vertical display position of the bu s.   

 
 ̧ Set the label display  

Click Label  continuously to enable or disable the label display of the 
FlexRay decoding bus. When enabled, the bus label "Flexray" will be 
displayed at the  upper-left side of the bus (when the bus display is 
enabled). 
 

 ̧ Event t able  
Click Event Table  to enter the  event table setting menu. The event table 
displays the detailed decoding information in time orde r in the form  of a 
table, so as to better observe the long decoded data. The decoding 
information includes the decoded data, the corresponding line number, time, 
frame ID, and Payload Length (PL).  
 
ü Open or close the event table: Click Event Table  continuously to 

enable or disable the event table. When you enable the event table, 
the fol lowing figure is displayed, as shown in Figure 11-13. You can 

also click on the icon  at the upper-right corner of the table to close 
the event table. Besides, when the operating status is "STOP", you can 
select a specified line and view the corresponding decoding 
information. 
 
 
 

 
Figure 11-13 FlexRay Decoding Event Table 

Note:  
 ̧ When you adjust t he horizontal time base, the waveform displayed 

Line Number   Time Frame ID PL  Header CRC CYC Decoded Data Frame CRC 

Event Table 
 
 
 

 
FlexRay Bus 
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on the screen will also change, and the to tal number of lines 
containing the decoding information in th e event table will also be 
changed.  

 ̧ The displayed decoded data information in the bus is related to the 
value of the horizontal time base. Reducing the horizontal time 
base can help you view the detailed information.   

ü Set the event table format: Click Format  to select the display format of 
"Data" in the  event table. The available formats include "Hex", "Dec", 
"Bin", and "ASC". 

ü Set the view type: Click View  to select the form of the event t able to 
be viewed. The available choices include "Packets", "Details", and 
"Payload". You can also click the "Packets", "Details", or "Payload" tab 
at the top of the  event table to select it. 
If  you select "Packets", the decoded data, time,  and other information 
are displayed in the event table. If yo u select "Details", the detailed 
data in the specified row will  be displayed in the event table. If "é" 
appears in the row of data, it indicates that the decoded data are not 
fully displayed. At this time, you can view the details in the "Packets" 
view. If  you select "Payload", all data in the specified column will be 
displayed in the event table. If "é" appears in the specified column of 
data, it indicates that the decoded data are not fully displayed. At this 
time, you can view the details in the "Packets" view.  

ü Export: If y ou select "Packets", set the operating status of the 
oscilloscope to "STOP". Click Export , the save setting menu is 
displayed. You can export the data table of the packets to the internal 
or external USB storage device (when detected) in CSV format. For 
detailed saving operation, refer to descriptions in "Store  and  Load " . 

ü Jump to: Set the operating status of the oscilloscope to "STOP". Then, 
select the data of the specified time from the event t able. Click Jump 
to  and the specified data waveforms are displayed in the center of the 
screen. 

ü Decode: The setting of this menu enables you to quickly view the 
corresponding event tables of fou r decode modules (Decode1, 
Decode2, Decode3, and Decode4). Click Decode  to select a decode 
module. 

 
6.  Interpret t he decoded Fle xRa y fram e data  

 ̧ TSS: transmission start sequence, displayed as a pink patch. 
 ̧ Sync Frame: displayed as a pink patch.   

 ̧ ID (Frame ID): expressed in Hex, displayed as a blue-green patch. 
 ̧ PL (Payload Length): expressed in Hex, displayed as a dark blue patch.  
 ̧ HCRC (Header Cyclic Redundancy Check):  expressed in Hex, displayed as a 

yellow-green patch. When CRC error occurs, it is displayed as a red patch. 
 ̧ CYC (Cycle Number): expressed in Hex, displayed as a light blue patch. 
 ̧ Data: Its display format is the same as that of the bus data (Hex, Dec, Bin, 

or ASCII), displayed as a green patch. 
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 ̧ TCRC (Tail Cyclic Redundancy Check): expressed in Hex, displayed as a 
yellow-green patch. When CRC errors occur, it is displayed as a red patch. 
 
 

 
 

 
 
 
 

 

I 2S Decoding (Opti on)  
The oscilloscope samples the I2S signal and judges each data point as logic "1" or 
logic "0" according to the preset threshold level. I2S decoding is required to specify 
the serial clock, channel signal, and the data's source channel. You need to set 
Alignment, WS Low, and other parameters. 
 
In the d ecode setting menu, click Decod e1 Ą Bus Type  to select "I2S".  

 
1.  Enable or d isable t he bus  

Click Bus Status  continuously to enable or disable the decoding function. 
 

2.  Qui ckly apply  I2S  trigger settings to  I2S  decoding  
Click Copy Trig  to copy the I2S trigger settings and apply them to  I2S decoding 
function (set the corresponding I2S decoding parameters automatically).  
 

3.  Sourc e Setting  
Click Sources  to enter the source setting menu.  
 

 ̧ Set the seria l clock cha nnel s ource, thresh old , and cloc k edge  
ü Click SCLK to select the desired channel. The available channels 

include CH1-CH4. 
 
ü Click SCLK Thre  below SCLK, then use the pop-up numeric keypad or 

scroll with the mouse to set the threshold of t he SCLK. When you 
modify th e threshold of the clock channel, a dotted line displaying the 
current threshold level is displayed on the screen. The dotted line 
disappears in about 2 s af ter you stop modifying the thres hold. 

 

ü Click SCLK Edge  continuously to select "Rising( )" or "Falling( )" 
as the desired clock edge. 

 
 ̧ Set the WS so urce and the thr eshold  
ü Click WS to select the desired channel. The available channels include 

    TSS  Sync Frame Frame  PL  HCRC   CYC  Data             TCRC  
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CH1-CH4. 
 

ü Click WS Thre  below WS, then use the pop-up numeric keypad or 
scroll with the mouse to set the thr eshold of the WS signal. When you 
modify the WS threshold, a dotted lin e displaying the current threshold 
level is displayed on the screen. The dotted line disappears in about 2 s 
after you stop modifying th e threshold. 
 

 ̧ Set the data channel sou rce and the  thresh old  
ü Click Dat a to select the desired data channel source. The available 

channels include CH1-CH4. 
 

ü Click Data Thre  below Data , then use the pop-up numeric keypad or 
scroll with the mouse to set the threshold of the data signal.  When you 
modify the t hreshold of the data signal, a dotted l ine displaying the 
current threshold level is displayed on the screen. The dotted line 
disappears in about 2 s after you stop modifying the threshold.  

 
4.  Bus Setting  

Click Settings  to enter the bus sett ing menu. 
 

 ̧ Set th e word  size  
Click Wor d Size , then use the pop-up numeric keypad or scroll with the 
mouse to set the word size. Its range is from  4 to 32. 

 
 ̧ Set the receiver word si ze 

Click Receive , then use the pop-up numeric keypad or scroll with the 
mouse to set the receiver word size. Its r ange is from 4 to 32.  

 
 ̧ Alignment  

Click Ali gnment  to select the alignment way for data sig nal. The available 
alignment ways include I2S, LJ, and RJ. 
 

 ̧ Set  the WS Low  
Click WS Low  continuously to select "Left" or "Right".  
 

 ̧ Endia n 
Click Endian  to select "LSB" or "MSB". By default, i t is "MSB". 
 

 ̧ Polar ity setti ng  

Click Dat a Polar ity  continuously to select Positive  or Negative  as 
the polarity for da ta decoding. 
 

5.  Display -related setti ng  
Click Disp lay  to enter the display setting menu. 
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 ̧ Set the display  format  
Click Format  to select the display form at of t he bus data. The available 
display formats of the bus data are "Hex", " Dec", "Bin", and "ASCII". 
 

 ̧ Adjust the vertical position of  the bus  
Click Position , and then place the mouse cursor over the menu to scroll 
with the mouse or drag the decode label at the left side of the scr een to 
adjust the vertical display position of the bu s. 

 
 ̧ Set the label display  

Click Label  to enable or disable the label display of the I2S decoding bus. 
When enabled, the bus label "I2S" will be displayed at the upper-left side of 
the bus (when the bus display is enabled). 
 

 ̧ Event t able  
Click Event Tab le  to enter the event table setting menu.  The event table 
displays the detailed decoding information in ti me order in the form of a 
table, so as to better observe the long decoded data. The decoding 
information includes the decoded left channel data, right  channel data, the 
corresponding line number, and time.  
 
ü Open or close the event table: Click Event Table  continuously to 

enable or disable the event table. When you enable the event table, 
the following fi gure is displayed, as shown in Figure 11-14. You can 

click on the icon  at the upper-right corner of the table t o close the 
event table. Besides, when the operating status is "STOP", select a 
specified line and view the corresponding decoding information.  
 
 

  
Figure 11-14 I2S Decoding Event Table 

Note:  
 ̧ When you adjust the horizontal ti me base, the waveform displayed 

Line Number   Time  Left Channel Data  Right Channel Data 

Event Table 
 
 
 

 
I2S Bus 
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on the screen will also change, and the to tal number of lines 
containing the decoding information in the  event table will also be 
changed.  

 ̧ The displayed decoded data information in the bus is related to the 
value of the hor izontal time base. Reducing the horizontal time 
base can help you view the detailed information.  

ü Set the event table format: Click Form at  to select the display format of 
"Data" in th e event table. The available formats include "Hex", "Dec", 
"Bin", and "ASC". 

ü Set the view type: Click View  to select the form of the  event table to  
be viewed. The available choices include "Packets", "Details", and 
"Payload". You can also tap "Packets", "Details", or "Payload" at the top 
of the event table to select it. 
If you  select "Packets", the decoded data, time, and other informa tion 
are displayed in the event table. If  you select "Details", the detailed 
data in the specified row will be  displayed in the event table. If "é" 
appears in the row of data, it indicates that th e decoded data are not 
fully displayed. At this time, you can view the details in the "Packets" 
view. If you select "Payload", all data in the specified column will be 
displayed in the event table. If "é" appears in the specified column of 
data, it indicat es that the decoded data are not fully displayed. At this 
time, you can view the details in the "Packets" view.  

ü Export: If you select "Packets", you can export time and the 
corresponding decoded data. Set the operating status of the 
oscilloscope to "STOP". Click Export , the save setting menu is 
displayed. You can export the data  table of the packets to the internal 
or external USB storage device (when detected) in CSV format. For 
detailed saving operation, refer to descriptions in "Store  and  Load " . 

ü Jump to: Set the operating status of the oscilloscope to "STOP". Then, 
select the data of the specified time from the event table. Click Jump 
to  and the specified data waveforms are displayed in the center of the 
screen. 

ü Decode: The setting of this menu enables you to quickly view the 
corresponding event tables of four decode modules (Decode1, 
Decode2, Decode3, and Decode4). Click Decode  to select a decode 
module. 

 
 

1553B Decod ing (Option)  
The oscilloscope samples the 1553B signal, and judges each data point to be logic 
"1" or logic "0" according to the preset threshold level. 1553B decoding is required to 
specify the data channel source and the threshold. 
 
In the decode setting menu, press Decode1  Ą Bus Type  to select "1553B".  
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1.  Enable or disable th e bus  
Click Bus Status  continuously to enable or disable the decoding function. 
 

2.  Quickly apply 1553B  trigger s et tings to 1553B  decoding  
Click Copy Trig  to copy the 1553B trigger setti ngs and apply them to 1553B 
decoding function (set th e corresponding 1553B decoding parameters 
automatically).  
 

3.  Set the data channel source and th e t hreshold  
 

 ̧ Click Data  to select the desired data channel source. The available 
channels include CH1-CH4. 
 

 ̧ Click Threshold , then use the pop-up numeric keypad or scroll with t he 
mouse to set t he threshold of th e source channel. When you modify t he 
threshold of the channel, a dotted line displaying the current threshold level 
is displayed on the screen. The dotted line disappears in about 2 s after you 
stop modifying t he threshold. 

 
4.  Display -relat ed setting  

Click Disp lay  to enter the d isplay setting menu. 
 

 ̧ Set th e display format  
Click Format  to select the display format of the bus data. The available 
display formats of the bus data are "Hex", "Dec", "Bin", and "ASCII".  
 

 ̧ Adju st the  ver tical position  of the bus  
Click Position , and then place the mouse cursor over the menu to scroll 
with the mouse or drag the decode label at the left side of the scr een to 
adjust the vertical display position of the bu s.  

 
 ̧ Set the label display  

Click Label  to enable or disable the label display of the 1553B decoding bus. 
When enabled, the bus label "1553B" will be displayed at the upper -left side 
of the bus (when the bus display is enabled). 
 

 ̧ Event t able  
Click Event Tab le  to enter the event table setti ng menu. The event table 
displays the detailed decoding information in time order  in the form of a 
table, so as to better observe the long decoded data. The decoding 
information includes the decoded data, word type, the corresponding line 
number, time,  and error information.   
 
ü Open or close the event table: Click Event Table  continuously to 

enable or disable the event table. When you enable the event table, 
the following figure is displayed, as shown in Figure 11-15. You can 
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click on the icon  at the upper-right corner of the table to clo se the 
event table. Besides, when the operating status is "STOP", select a 
specified line and view the corresponding decoding information. 
 
 
 

  
Figure 11-15 1553B Decoding Event Table 

 
Note:  

 ̧ When you adjust the horizontal time base, the waveform displayed 
on the screen will also change, and the total number of lines 
containing the decoding information in the event table will also be 
changed.  

 ̧ The displayed decoded data information in the bus is related to the 
value of the horizontal time base. Reducing the horizontal time 
base can help you view the detailed information.  

 
ü Set the event table format: Click Format  to select the display format o f 

"Data" in the event table. The available formats include "Hex", "Dec", 
"Bin", and "ASC". 

ü Set the view type: Click View  to select the form of the event table to 
be viewed. The available choices include "Packets", "Details", and 
"Payload". You can also click the "Packets", "Details", or "Payload" tab 
at the top of the event tab le to select it.  
If you select "Packets", the decoded data, time, and other information 
are displayed in the event table. I f you select "Details", the detailed 
data in the specified row will be displayed in the event table. If "é" 
appears in the row of dat a, it indicates that the decoded data are not 
fully displayed. At this time , you can view the details in the "Packets" 
view. If you select "Payload", all data in the specified column will be 
displayed in the event table. If "é" appears in the specified column of 
data, it indicates that the decoded data are not fully di splayed. At this 
time, you can view the details in the "Packets" view.  

Line Number  Time  Word Type  Data       Error 

Event Table 
 
 
 

 
 

1553B Bus 
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ü Export: If you select "Packets", you can export time and the 
corresponding decoded data. Set the operating status of the 
oscilloscope to "STOP". Click Expor t , the save setting menu is 
displayed. You can export the d ata table of the packets to the inte rnal 
or external USB storage device (when detected) in CSV format. For 
detailed saving operation, refer to descriptions in "Store  and  Load " . 

ü Jump to: Set the operating status of the oscilloscope to "STOP". Then, 
select the data of the specified time f rom the event t able. Click Jump 
to  and the specified data waveforms are displayed in the center of the 
screen. 

ü Decode: The setting of this menu enables you to quickly view the 
corresponding event tables of four decode modules (Decode1, 
Decode2, Decode3, and Decode4). Click Decode  to select a decode 
module. 
 

5.  I nterpret the decoded 1553B dat a 
 ̧ C/S: command/status word. It is displayed as a blu e-green patch.  
 ̧ RTA: remote terminal address of the command/status word. It is disp layed 

as a tangerine patch.  

 ̧ C/S data: the rest data value of the command/status word. Its display 

format is the same as that of the bus data (Hex, Dec, Bin, or ASCII), 

displayed as a green patch. 

 ̧ Parity bit : displayed as a yellow-green patch; when errors occur, displayed 

as a red patch.  

 ̧ Data word data: data of the data word . Its display format  is the same as 

that of the bu s data (Hex, Dec, Bin, or ASCII), displayed as a green patch. 

 

 
 

 
 
 C/S Word    RTA         C/S Data  Parity Bit Data Word    Data Word Data  Parity Bit  
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Chapter 12  Ref erenc e Wav eform  
 
DS8000-R series oscilloscope provides 10 reference waveform positions (Ref1-Ref10). 
In the actual test process, you can compare the signal waveform with the r eference 
waveform to locate the failure.  
 
Contents in this chapter: 
Â To Enable Ref Function 
Â To Select the Reference Channel 
Â To Select the Ref Source 
Â To Adjust the Ref Waveform Display 
Â To Save to Internal Memory 
Â To Clear the Display of the Reference Waveform 
Â To View Details of the Reference Waveform 
Â To Reset the Reference Waveform 
Â Color Setting 
Â Label Setting 
Â To Export to Inter nal or External Memory 
Â To Import from Internal or E xternal Memory 
Â Binary Data Format (.bin)  
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To Enable  Ref Fun ction  
 

Click on the function navigation icon  at the lower-left corner of the screen to 

open the funct ion navigation. Then click on the "Ref" icon  to enable the 
reference waveform function. 
 
When the Ref function is enabled, you can select a different color for each reference 
waveform, set the source of each reference channel, adjust the vertical scale and 
offset of the reference waveform, save the reference waveform to the interna l or 
external memory, and recall it when needed.  
 
Note:  When the horizontal time base is set to XY, the reference waveform function is 
disabled. 
 
 

To Select th e Referen ce Cha nnel  
 
Click Cur rent  to select the desired reference waveform channel (Ref1-Ref10). Ref1 
is enabled by default. 
 
 

To Sele ct the Re f Source  
 
Click Source  to select the desired reference waveform source (CH1-CH4 or 
Math1-Math4).  
 
Not e:  Only the currently enabled channel can be selected as the source channel of 
the reference waveform. 

 
 

To Adju st the Re f Wa vefo rm Displa y 
 
After clicking SaveToRef , you can adjust the vertical scale and offset of the 
reference waveform specified under Cur rent . 
 

 ̧ Click VScale , then use the pop-up numeric keypad or scroll with the mouse to 
set the vertical scale of the reference waveform.  

 ̧ Click VOffset , then use the pop-up numeric keypad or scroll with the mouse to 
set the vertical offset of the reference waveform. 
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To Save to In terna l Memory  
 
Click SaveToRef  to save the displayed waveform for th e specified source to the 
internal memory as the reference waveform. 
 
Note:  This operation only saves the reference waveform to the volat ile memory, and 
the waveform will be cleared at power-off. 
 
 

To Clear the Display of the Refer ence Wav eform  
 
Click Clear  to clear the display of the current reference waveform on the screen. 
Meanwhile, the VScale  and VOffset  menus for the reference waveform are grayed 
out and disabled.  
 
Note:  This operation only clears the display of the reference waveform on the screen, 
and the reference waveform is still saved in the memory.  
 
 

To View Details of the Reference W aveform  
 
Click More  Ą Details , and the detailed information about all the reference 
waveforms will be displayed on the screen in the form  of a list. Click Detai ls again to 

close the details list. You can also click on the icon  at the right -upper corner of 
the table to close it. 
 

 
 
 

To Reset the Ref erence Wavefor m 
 
Click More  Ą Reset , and the ref erence waveform is restored to the position  where 
the source channel waveform is located when the SaveToRef  operation was 
executed. 
 
 



RIGOL  Chapter 12 Reference Waveform 

12-4 DS8000-R User Guide 

Color Setting  
 
DS8000-R series oscilloscope provides five colors (gray, green, blue, red, and orange) 
to mark the referenc e waveforms of different channels in order to distinguish the 
reference waveforms of different reference waveform channels. 
 
Click Color  to select the color of th e reference waveform of the channel. The GND 
icon and the label at the left side of the waveform of the currently selected channel 

will be filled with  the specified color. For example,  and . 
 
 

Label Setting  
 
Click More  Ą Label  to enter the label setting menu. You can use the built-in label in 
the library or manu ally input a label. Three input methods are available for you to 
input a label name, including Chinese, English, and Traditional Chinese. 

 ̧ Click Display  continuously to enable or disable the display of the referen ce 
waveform label. If i t is enabled, the label will be displayed at the left s ide of the 
waveform. If th e current channel is REFn (n=1,2, é10), then the default label of 
the reference waveform is REFn (n=1, 2, é10). 

 
 ̧ Click Lib rary  to select the preset label. The available preset labels include 

Default, ACK, ADDR, BIT, CLK, and etc. 
 

 ̧ Click Label , and the label editing interface is automatically displayed. You can 
input the label manually. For the label editing methods, refer to d escriptions in 
"Channel  Label " . 

 
 

To Expor t to Inter nal or Extern al Me mory  
 
You can also save the current reference waveform to the  internal memory or external 
USB storage device. The file format of  the reference waveform is ".ref", ".bin", or 
".csv". 
 
Click More  Ą Export  to enter the reference waveform file saving interface. Please 
refer to descriptions in "Store  and  Load "  to save the reference waveform to t he 
internal or external memory. Only when the reference waveform is saved, can this 
export function be valid. 
 
Note:  DS8000-R series oscilloscope only supports the flash memory USB storage 
device of FAT32 format.  
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To Im por t  fro m Internal or E xterna l Memor y 
 
You can also import the stored reference waveform file f rom the internal memory or 
external USB storage device to the instrument and display the file on the screen. 
 
Click More  Ą Import  to enter the reference waveform file loading interface. Please 
refer to descriptions in "Store  and  Load "  to import  the reference waveform to the 
instrument and display it on the screen. 
 
Note : DS8000-R series oscilloscope only supports the flash memory USB storage 
device of FAT32 format.  
 
 

Binary Data Format (.bin)  
 

Binary data format stores waveform data in binary fo rmat and provides data headers 
that describe these data. As data is displayed in binary format, its file size is much 
smaller than the ASCII format. If se veral channels are enabled, then al l the d isplayed 
channels will be saved (save the first channel then  save the second, and then it goes 
on like this until all the displayed channels are saved). 
 

In BIN file format, t he data are displayed as follows: 
͡ CH1 data 
͡ CH2 data 
͡ CH3 data 
͡ CH4 data 

͡ Digital Channel Data 
͡ Math Waveform Data 
 
 

Binary Header Format  
 

1.  File He ader  
There is only one file header in a binary fi le. The file header contains the 
following information. 
 

Cookie Two-byte characters, RG, indicating that the file is the RIGOL 
binary data file format. 

Version Two bytes, indicating the file version.  

File Size A 4-byte integer, indicating the number of bytes in the file. It 
includes the header. 

Number of 
Waveforms 

A 4-byte integer, ind icating the number of  waveforms that are 
stored in the fil e. 
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2.  Waveform Header  
It is possible to store several waveforms in the file. Each stored waveform has a 
waveform header. When several channels are stored, each channel can be 
considered as a separate waveform. The waveform header contains the 
information about t he type of waveform data that ar e stored following the 
waveform data header. 
 

Header Size A 4-byte integer, indicating the number of bytes in the 
header. 

Waveform 
Type 

A 4-byte integer, indicating the type of the waveform stored 
in the file . 
0 = Unknown 
1 = Normal  
2 = Peak Detection 
3 =  Average 
4 = Not Used 
5 = No t Used 
6 = Logic 

Number of 
Waveform 
Buffers 

A 4-byte integer, indi cating the number of waveform buffers 
required to read the data. 

Number of 
Points 

A 4-byte integer, indicating the number of waveform points in 
the data. 

Count A 4-byte integer, indicatin g the number of hits at  each time 
interval during waveform recording when using a certain 
sample mode (e.g. Average) to create the wa veforms. For 
example, when averaging, a count of  4 indicates that each 
waveform data point in t he waveform recording has been 
averaged at least 4 times. The default value is 0. 

X Display 
Range 

A 4-byte float, ind icating the X-axis duration of the waveform  
that is displayed. For time-domain waveforms, 
it indicates the duration of time across the display. If the 
value is zero, then no data has been acquired. 

X Display 
Origin 

A 8-byte double, indicating the X-axis value at the left edge of 
the screen. For time-domain waveforms, it indicates the time 
at the start of  the display. The value is treated as a double 
precision 64-bit f loat point number. If t he value is zero, then 
no data has been acquired. 

X Increment A 8-byte double, indicating the duration between data points 
on the X axis. For time-domain waveforms, 
it indicates the time between points. I f the value is zero, then 
no data has been acquired. 

X Origin A 8-byte double, indicating the X-axis value of the fir st data 
point in the data recording. For time-domain waveforms, it 
indicates the time of th e first po int. The value is treated as a 
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double precision 64-bit float poin t number. I f the value is 
zero, then no data has been acquired. 

X Units A 4-byte integer,  indicating the unit of m easurement for X 
values in the acquired data. 
0 = Unknown 
1 = Volt s (V) 
2 = Seconds (s) 
3 = Constant 
4 = Amps (A)  
5 = dB 
6 = Hz 

Y Units 
 

A 4-byte integer, indicating the unit  of measurement for Y 
values in the acquired data. The possible values are listed 
above under X Units. 

Date A 16-byte character array, not used 

Time A 16-byte character array, not used 

Frame A 24-byte character array, indicating the model number and 
serial number of t he oscilloscope in the format:  
MODEL#:SERIAL#.  

Waveform 
Label 

A 16-byte character array that contains the label assigned to 
the waveform. 

 
3.  Wavefo rm Data Header  

A waveform may have multiple data sets. Each waveform data set has a 
waveform data header. The waveform data header consists of informa tion about 
the waveform data set. The header is stored before th e data set. 
 

Header Size A 4-byte integer, indicating the number of bytes in 
the waveform data header. 

Buffer Type 
 

A 2-byte integer, indicating the t ype of the 
waveform data stored in the fi le. 
0 = Unknown 
1 = Norma l 32-bit float dat a 
2 = Maximum float data 
3 = Minimum float data 
4 = Not Used 
5 = Not Used 
6 = Digital unsigned 8-bit character data (for 
digital channels) 

Bytes Per Point A 2-byte short integer, indicating the number of 
bytes per data point . 

Buffer Size A 4-byte integer, indicating the size of the buffer 
required to hold the data points. 

 
Note:  DS8000-R series does not support the digital channel. 
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Chapter 13  Pass/Fail Test  
 
During the product design and manufacturing process, you usually need to monitor 
the variations of the signal or judge whet her the product is up to standard. The 
pass/fai l test function of DS8000-R series oscilloscope can accomplish this task 
perfectly. 
 
Contents in this chapter: 
Â To Enable or Disable the Pass/Fail Test 
Â To Start or Stop the Pass/Fail Test Operation 
Â To Select the Source 
Â To Create a Mask 
Â To Save a Mask 
Â To Load a Mask 
Â To Set the Output Form of the Test Results 
Â To Enable or Disable the Display of the Statistics of the Test Results 
Â Statistics Reset 
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To Enable or Disa ble the  Pass/Fail T est  Functi on  
 

Click on the function navigation icon  at the lower-left corner o f the screen to 

open the function navigation. Then, click on the "Pass/Fail" icon  to open the 
pass/fail test setting menu. 
 
In the menu, click Enable  continuously to enable or disable the pass/fail test 
function. 
 

Note:  The pass/fail test function cannot be enabled in the following conditions: 
when the time base mode is "XY" or "ROLL"; when the delay sweep is enabled. 
 
 

To Start or St op the Pass/Fail Test Operation  
 
After the Pass/Fail test function  is enabled, click Operate  continuously to start or 
stop the test operation. 
 
During the test p rocess, the oscilloscope will test the waveforms, display the test 
information, and output the test failure information based o n the current setti ngs. 
You can set the test m ask, the display status of the test information, and  the output 
form of a failed test based on the selected source channel for the test. Then save the 
test mask range to the inte rnal or external memory, and the n recall it when needed. 
For the details, please refer to the f ollowing section. 
 
Note:  

 ̧ Only when the pass/fail test function is enabled, can you start or  stop the 
pass/fail test operation, enable or disable the display of t he test information, 
save and recall the test mask range. 

 ̧ After starting the t est operation, you can neither modify the source channel nor 
adjust the test mask. 

 
 

To Select the Sour ce 
 
Before selecting the source, connect the signal under test to the analo g channel 
input terminal of the oscilloscope. Click Source  to select the desired source channel. 
The available source channels include the analog channel (CH1-CH4). 
Not e:  Only the channels that have been enabled currently can be selected. 
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To Create a Mask  
 
Click Mask  Ą Create  to self-define the mask of the pass/fail test. Click Rang e to 
select the mask range. You can select "Screen" or "Cursor" as the mask region. The 
default is "Screen". 

 ̧ If "Screen" is selected under Range , then the whole waveform display area is 
considered to be the mask region. Click X Mask  and Y Mask  respectively. Use 
the pop-up numeric keypad or scroll with th e mouse to adjust the horizontal 
tolerance range and vertical tolerance range of the test mask. During the 
adjustment, two white curves would be displayed in the interface to show t he 
outline of the current mask. Click Create  to apply the currently  created mask 
(the reg ion not covered by blue within the screen). 

 
 ̧ When "Cursor" is selected, two cursors (used to specify the current te st mask 

range) will be displayed on the screen. Cursor A is at the left and Cursor B is at 

the right. Click CursorA  and CursorB  respectively, and scroll with the m ouse to 

adjust the positions of both Cursor A and Cursor B. Also you can click CursorAB  

and scroll with the mouse to adjust the two cursors synchronously (the spacing 

between Cursor A and Cursor B remains unchanged). Then, refer to the a bove 

methods to adjust the horizontal and vertical tolerance ranges, as well as create 

a mask (the region not covered by blue within the curs or region). 

 
 

To Save a Mask  
 
When the pass/fail test function is enabled, you can save the current test mask range 
to the internal me mory or external USB storage device (when detected) in " *.pf " 
format.  
 
Click Mask  Ą Save  to enter the file saving interfa ce. Please refer to descriptions in 
"Store  and  Load "  to save the test mask file to the inter nal or external memory. 
 
 

To Load a Mask  
 
When the pass/fail t est functi on is enabled, you can load the test mask files fr om the 
internal memory or exter nal USB storage device (when detected) and apply them to 
the current pass/fail test function. 
 
Click Mask Ą Load  to enter t he file loading interf ace. Please refer to descriptions in 
"Store  and  Load "  to load the specified test mask files (in *.pf format ) and apply 
them to th e current pass/fail test  function. 
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To Set t he Output F orm  of t he Test Results  
 
Click Option  to enter the "Option" menu. You can set what  the oscilloscope will 
execute when test results are detected according to your needs. 
 

 ̧ Set the o ut put event and Aux ou tput  
ü Click Output Event  to select "Fail" or "Pass". 
ü Click Aux O utput  continuously to enable or disable the Aux output. If 

enabled, open the function navigation menu,  and then click Uti lity  Ą 
System , and then the AUX Out  is automatically set to "PassFail". When a 
successful or failed event is detected, a pulse will be output from the  
rear-panel [TRIG OUT]  connector. If the Aux output  is disabled, click 
Utility  Ą System , and then the AUX Out  is automatically set to "TrigOut". 
The output of  the rear-panel [TRIG OUT]  connector is irrelevant with the 
pass/fail test. 
 

 ̧ Set th e output polarity an d output pulse wi dth  
Click Polarity  continuously to select "Positive" or "Negative". Then click Pulse , 
use the pop-up numeric keypad or scroll with the mouse to set the pulse width.  
Its range is from 100 ns to 10 ms. By default, it is 1 ȉs. 
 

 ̧ Set the error action  
Click Err Action  to set the operation t hat the oscilloscope will execute once a 
failed test is detected.  
ü Stop:  indicates stopping test when a failed test event is found. 
ü Beeper:  indicates that the beeper sounds an alarm when a failed test 

event is found (irre levant with the on/off status  of the beeper). 
ü Screenshot:  performs the screenshot operation when a failed test event is 

found. If an external storage device is detected, the screenshot w ill be 
saved to the external storage device directly. Otherwise, it  will be saved to 
the local disk. 
Note: If " Screenshot" is selected under Err Action , the test will be 
stopped forcibly. After capturing the screenshot, the test will c ontinue. 

 
 

To Enable or Disable the Disp lay of the Statistic s 
of  the Tes t Results  
 
Click In formatio n continuously to enable or disable the display of the statistics of 

the test results. You can also click on the icon  at the right -upper corner of the 
statistics window to close it.  
 
The test results statistics include the number of  failed frames, the number of  
successful frames, and total number of frame s, as shown in the figure below.  
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Statistics Reset  
 
Click Reset  to clear the current test results and execute statistics on the test results 
again. 
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Chapter 14  Waveform Rec ordi ng  & Playing  
 
Waveform recording & playing function can play the recorded waveforms of the 
analog input channels (CH1-CH4), enabling you to analyze the waveforms better.  
 
Note:  The horizontal time base must be set to "YT" mode during waveform 
recording. 
 
Contents in this chapter:  
Â Common Settings 
Â Record Options 
Â Play Options 
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Common Se tting s 
 

Click on the function navigation icon  at the lower -left corner of the screen to 

open the function navigation. Then, click on the "Record" icon  to open the 
waveform recording function setti ng menu. 
 
1.  Waveform Recording  

Click Record  continuously to enable the waveform recording function. Before 
recording the waveform, you can refer to descriptio ns in "Record  Options "  to 
set the waveform recording parameters. Click Record  to start recording the 

waveform. The record icon turns " " from " " automatically. During the 
recording, the current real -time recording information is displayed on the screen, 
as shown in Figure 14-1. In the figure, the data at the left side of the slash is the 
current frame. Its value changes constantly (the value under the Current  menu 
is changing constantly too), and the data at the right of the slash indicate the 
number of frames for recording. The time difference T at the upper-right 

corner indicates the time different between the current frame and the first frame. 

After the recording is completed, " " automatically turns out to be " ". The 
recording is stopped automatically. During the recording, y ou can double-click 
any place on the screen to stop recording manually.  
 

 

 
 
 
 

Figure 14-1 Recording Process Information 
2.  Play  

Click Playing  to start playing the recorded waveforms. " " automatically turns 

out to be " ". For details about playing, refer to descriptions in "Play Option s" . 
During the waveform recording, the current frame changes accordingly (the 
value of the parameter Current  changes accordingly). After playing is 

completed, " " automatically turns out to be " " automatically. During the 
playing process, you can also double-click any place on the screen to stop 
playing manually. 

 
3.  Current Frame  

Click Current , then use the pop-up numeric keypad or scroll with the mouse to 
set the current frame. At this time, the waveform of the current frame is 
displayed on the screen. 
 

Time Difference 

 Current Frame   Recording Frames 
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4.  Set  Transition  

Click Jump To  continuously to select to jump to the recorded e nd frame ( Last) 

or the recorded start frame ( First). For settings of the start and end frames, 
refer to descriptions in "Play Option s" . 

 
 

Record Options  
 
During the waveform recording, the oscilloscope records the waveforms of the 
currently enabled channel at a specified interval until you manually stop the 
recording operation or the number of recorded frames has reached the set value.  
 
Not e: Before starting the recording operation, turn on the desired channel an d 
adjust the waveform disp lay to the desired state. When starting the recording 
operation, you can neither enable/disable the channel output nor adjust the 
waveform display. 
 
Before recording the waveforms, you can click More  Ą Setting  to select "Record" 
to set the following parameters. 
 
1.  Recording Interval  

The recording interval indicates the time interval between the frames during the 
recording process. 
Click Interval , then use the pop-up numeric keypad or scroll with the mouse to 
set the time in terval between frames. The available range is from 10 ns to 10 s.  

 
2.  Recording Fra mes 

The recording frames refer to the number of frames that can be recorded 
actually. After starting the recordi ng operation, the oscilloscope stops the 
recording operation automatically when the number of record ed frames reaches 
the set value. 
Click Frame s, then use the pop-up numeric keypad or scroll with the mouse to 
set the number of recorded frames. The available range is from 1 to the 
maximum number of frames tha t can be recorded currently (available in the 
Max Frames  menu). Click Set to Max  to set th e number of recorded 
waveform frames to the maximum number of frames automatically.  
 

3.  Max Frames  
The menu shows the maximum number of frames that can be recorded curre ntly. 
As the capacity of the waveform memory i s fixed, the more the num ber of points 
each frame of waveform has, the less the number of waveform frames that can 
be recorded. Therefore, the maximum number of recorded frames is related to 
the currently selected "memory depth" (refer to "Mem ory  Depth " ). The 
current memory depth refers to the number of waveform points per frame. 
Memory Depth = Sample Rate x Horizontal Time Base x Number of Grids in the 
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Horizontal Direction. Therefore, the maximum number of frames o f waveform 
recording is also related to the "Sample Rate" and "Horizontal Time Base". This 
oscilloscope provides ceaseless recording for a maximum of 450,000 frames of 
real-time waveforms. 

 
4.  Beeper  

Click Beeper  continuously to set whether the beeper sounds when the 
recording is completed. 

 ̧ : the beeper sounds at the end of recording.  

 ̧ : the beeper does not sound at the end of recording.  
 
 

Play Option s 
 
Waveform playing function can play back the waveforms current ly recorded. Before 
playing back the waveforms, you can click More  Ą Setting  to select "Play" to set 
the following parameters.  
 
1.  Play Mode  

Click Mode  continuously to set the playback mode to  (cycle) or  
(single). 

 ̧ : plays back repeatedly until you stop it manua lly. 

 ̧ : plays for a single time, and then stops automatically.  
 

2.  Playback Sequence  

Click Sequence  continuously to select the playback sequence to  (playback 

clockwise) or  (playback counterclockwise). 

 ̧ : plays from the start frame to t he end frame. 

 ̧ : plays from the end frame to the start frame.  
 

3.  Playback Interval  
The playback interval indicates the time interval between the frames during the 
playing process. 
Click I nterval , then use pop-up numeric keypad or scroll with t he mouse to set 
the time interval between frames. The available range is from 5 ms to 10 s. 

 
4.  Start Frame  

Click Start Frame , then use pop-up numeric keypad or scroll with t he mouse to 
set the start frame for playing back the waveforms. 
 

5.  End Frame  
Click End Frame , then use pop-up numeric keypad or scroll with t he mouse to 
set the end frame for playing back the waveforms. 
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Chapter 15  Searc h and Nav igation 
Functio n 
 
The search function allows you to search for relevant events based on the search 
condition that you set. The navigation function includ es the recording & playing 
navigation, time navigation, and event navigation.  
 
Contents in this chapter: 
Â Search Function 
Â Navigation Function 
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Search F unction  
 
The search function enables you to search the channel edge, Pulse trigger, Runt 
trigger, Slope trigger, RS232 trigger, I2C trigger, or SPI trigger. Click on the function 

navigation icon  at the lower -left corner of the screen to open the function  

navigation. Then, click on the "Search" icon  to open the search setting menu.  
 

To Enable or Disable th e Search Function  
 
Click Search  continuously to enable or disable the search function. 
 
 

To Select the Search Type and Set t he Parameters  
 
Click Type  to select the desired type (Edge, Pulse, Runt, Slope, RS232, I2C, or SPI).  

 ̧ Edge:  Click Type  to select "Edge" as the search type. For Edge Set  menu 
settings, refer to descriptions in "Edge  Trigger " . Click Threshold  to enter the 
threshold setting menu. Use the pop-up numeric keypad or scroll with the 
mouse to set the th reshold. 

 
 ̧ Pulse:  Click Type  to select "Pulse" as the search type. For Pulse Set  menu 

settings, refer to descriptions in "Pulse Tr igger " . Click Threshold  to enter the 
threshold setting menu. Use the pop-up numeric keypad or scroll with the  
mouse to set the thre shold. 

 
 ̧ Runt:  Click Type  to select "Runt" as the search type. For Runt Set  menu 

settings, refer to descriptions in "Runt  Trigger " . Click Threshold  to enter the 
threshold setting menu. Use the pop-up numeric keypad or scroll with the 
mouse to set Threshold A and Threshold B. 

 
 ̧ Slope:  Click Typ e to select "Slope" as the search type. For Slope Set  menu 

settings, refer to descriptions in "Slope  Trig ger " . Click Threshold  to enter the 
threshold setting menu. Use the pop-up numeric keypad or scroll with the 
mouse to set Threshold A and Threshold B. 

 
 ̧ RS232:  Click Type  to select "RS232" as the search type. For RS232  Set  menu 

settings, refer to descriptions in "RS232 Trigger (Option) " . Click Threshold  
to enter the thresho ld setting menu. Use the pop-up numeric keypad or scroll 
with the mouse to set the threshold.  

 
 ̧ I2C:  Click Type  to select "I2C" as the search type. For I2C  Set  menu settings, 

refer to descriptions in " I2C Trig ger (Option ) " . Click Threshold  to enter the 
threshold setting menu. Use the pop-up numeric keypad or scroll with the 
mouse to set the thre sholds of SCL and SDA. 



Chapter 15 Search and Navigation Function RIGOL   

DS8000-R User Guide 15-3 

 ̧ SPI: Click Type  to select "SPI" as the search type. For SPI  Set  menu settings, 
refer to descriptions in "SPI Trigger (Option) " . Click Threshold  to enter the 
threshold setting menu. Use the pop-up numeric keypad or scroll with the 
mouse to set the thresholds of CLK, MISO, and CS. 

 
 

To Copy Tri gger  
 

 ̧ Copy to Trigger  
Click More  Ą To Trigger  to copy the selected search type to the same trigger 
type. For example, if the current search type is "Edge", click To Trigger  to copy 
the edge search settings to the "Edge Trigger "  settings. 

  
 ̧ From Trigger  

Click More  Ą From Trigger  to copy from the trigger settings of the se lected 
search type to the search settings. For example, if the current  trigger type is 
"Edge Trigger " , click From Trigger  to copy from the Edge trigger settings to 
the "Edge" search settings.  
Note:  If you select " From Trigger", you need to set the search type first, and 
then copy the trigger type setting s from the trigger menu.  

 
 

To Open or Close the Mark Table  
 
Click MarkTable  continuously to enable or disable the display of the mark table. The 

mark table is shown as below. You can also click on the icon  at the right -upper 
corner of the table to close it. 
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To Navigat e 
 
Click Navigation , then use the pop-up numeric keypad or scroll with the mouse to 
set the event No. t o navigate the event. You can also use the Web Control method to 
make navigations at a step of 1. For details, r efer to descriptions in "Navigation 
Function " . 
 
 

To Save 
 
You can save the event mark data to the inte rnal memory or external USB storage 
device in "*. csv" format. 

 
Click More  Ą Save eve nts  to enter the file saving interf ace. Please refer to 
descriptions in "Store  and  Load "  to save the event mark data to the internal or 
external memory. 
 
Note:  DS8000-R only supports the flash memory USB storage device of FAT32 
format.  
 
 

Navigation Function  
 
When you control the oscilloscope in the Web Control mode, you can click the Pre , 
NSTop , or Next  keys at the right side of the operati on interface to realize the 
navigation function. The navigation function includes the recording & playing 
navigation, time navi gation, and event navigation. 
 

 ̧ Recoding  & Playing Navigation  
When you enable the waveform recording function and complete the waveform 
recording operation, you can play the recorded waveforms by clicking the 
navigation keys. Click the Pre  key to play the recorded waveforms in reverse 
order; click the Next  key to play the recorded waveforms in normal order; click 
the NStop  key to stop playing. 
 

 ̧ Time Navigation  
After the data acquisition stops, you can play the captured data waveforms in a 
fast and continuous way. Click the Pre  key to play the previous recorded 
waveforms; click the Next  key to play the next recorded waveforms;  click the 
NStop  key to stop playing. Besides, click the Pre  key or the Next  key 
repeatedly can accelerate the playing of the waveforms, so that you can quickly 
locate the acquired data waveforms. 
 
Note:  The time navigation function is only available when the time base mode is 

"YT" and the instrument stays in "STOP" status. 
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 ̧ Event Navigatio n 
When you enable the navigation fu nction and complete the event search, you 
can use the navigation combination keys to quickly navigate the specific event in 
the event mark table . Click the Pre  key to navigate to the previous event (the 
serial number in the mark table decreases); click the Next  key to navigate to 
the next event (the serial number in the mark tab le increases); the NStop  key 
does not work for  the event navigation.  
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Chapter 16  Display Control  
 
In the display control setting me nu, you can set the parameters such as the 
waveform display type, persistence time, intensity, grid type, grid brightness, and 
etc. 
 
Contents in this chapter:  
Â To Select the Display Type 
Â To Set the Persistence Time 
Â To Set the Waveform Intensity  
Â To Set the Screen Grid 
Â To Set the Grid Brightness 
Â Scale 
Â Color Grade 
Â Waveform Freeze 
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To Select the Display Type  
 

Click on the function navigation icon  at the lower -left corner of the screen to 

open the function navigation. Then, click on the "Display" icon  to open the 
display setting menu. Click Type  continuously to set the waveform display mode to 
"Vector" or "Dots". 
 

 ̧ Vector display: indicates that the sample points are connected by lines and 
displayed. In most cases, this mode can provide the most vivid waveform for you 
to view the steep edge of the waveform (such as square waveform). 

 ̧ Dots display: displays the sample points directly. You can directly view each 
sample point and use the cursor to measure the X and Y values of the sample 
point. 

 
 

To Set the Persistence Time  
 
Click Persis.Time  to set the persistence time for the oscill oscope. The available 
values are Min, 100 ms, 200 ms, 500 ms, 1 s, 2 s, 5 s, 10 s, and Infinite.  
 
The following part introduces the waveform effects of a Sine wave frequency sweep 
signal in a different persistence time. 
 
1.  Min  

Enables to view waveform changing in high refresh rate.  
 

2.  Specif ic Values  
Enables to view glitches that change relatively slowly or glitches wit h lower 
occurrence probability. The persistence time can be set to 100 ms, 200 ms, 500 
ms, 1 s, 2 s, 5 s, or 10 s.  
 

3.  Infinite  
In this mode, the o scilloscope displays the waveform newly acquired without 
clearing the waveforms acquired formerly. The waveforms acquired formerly will 
be displayed in relatively low-brightness color and the newly acquired 
waveforms will be displayed in normal brightness and color. Infinite persistence 
can be used to measure noise and jitter and t o capture incidental events. 
 

 

To Set the Waveform Intensity  
 
Click Intensity , then use the pop-up numeric keypad or scroll with the mouse to set 
the waveform intensity. The default is 50%, and the range available is from 1% to 
100%. 
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To Set the Screen Grid  
 
Click Grid  to set the grid type . You can select "FULL", "HALF", "NONE", or "IRE". 
 

 ̧ FULL: turns the background grid and coordinate on. 
 ̧ HALF: turns the background grid off.  
 ̧ NONE: turns the background grid and coordinate off. 
 ̧ IRE: only available for testing the video signal (i.g. the trigger  type is set to 

"Video" trigger, and the vertical scale is set to 140 mV). 
When "IRE" is selected, the screen displays the vertical graticule in IRE and 
marks it at the left side of the screen. Its range is from -40 IRE to +1 00 IRE. 
Meanwhile, 0.35 V and 0.7 V levels are displayed at the right side of the screen, 
as shown in the following figur e. 
 

 
 
 

To Set the Grid Brightness  
 
Click Brightness , then use the pop-up numeric keypad or scroll with the mouse to 
set the grid i ntensity. The default is 20%, and the range available is from 1% to 
100%. 
 
 

Scale  
 
Click Show  Scale  continuously to enable or disable the scale display on the screen. 
By default, it is set to "OFF". 
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Color Grade  
 
Click More  Ą Color Grade  to enable or disable the color grade display of the analog 
channel waveforms on the screen. By default, it is set to "OFF". When enabled, 
different colors are displayed on the screen to indicate the times of data acquisition 
or acquisition probability. 
 
 

Wavefo rm Freeze  
 
Click More  Ą Waveform Freeze  to enable or disable waveform freeze function. If 
enabled, the waveform display is frozen. The oscilloscope displays the waveform 
after multiple sampling and superposition when sampling is stopped by pressing 

RUN/S TOP on the front panel. If disabled, the last triggered wavef orm is displayed. 
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Chapter 17  Function/Arbitrary Wav eform 
Generator  (Opti on)  
 
DS8000-R series has an optional built-in single-channel, 25 MHz signal source, which 
integrates the signal source and the oscilloscope into one, providing great 
convenience for engineers who need to use the signal source and oscilloscope at the 
same time. This chapter introduces how to use the built -in signal source. 
 
Contents in this chapter: 
Â To Output Basic Waveforms 
Â To Output the Arbit rary Waveform 
Â Modulation 
Â Sweep 
Â Burst 
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To Output Basic  Waveforms  
 

Click the AWG label  at the bottom of the  screen to enable/disable the output of 
the [ GEN]  connector on the rear panel, and enter the Function/Arbitrary Waveform 
Generator setting inter face. DS8000-R series' built-in Function/Arbitrary Waveform 
Generator can output  a variety of basic waveforms, including Sine, Square, Ramp, 
Pulse, DC, Noise, Sinc, Exp.Rise, Exp.Fall, ECG, Gauss, Lorentz, Haversine, and Arb. 
 
 

To Output Sine  
 
Click Wave  to select "Sine". At this time, you can set the parameters for t he sine 
waveform. 
 
1.  Set the frequency  or period  

Click the Frequency /Period  menu to select "Frequency" or "Period". Select the 
desired item, and use the pop-up numeric keypad or scroll with the mouse to set 
the frequency or period value of the current signa l. Different waveforms have 
different frequency or period (reciprocal of the frequency) range s. 
Sine: 100 mHz to 25 MHz 
Square: 100 mHz to 15 MHz 
Ramp: 100 mHz to 100 kHz 
Pulse: 100 mHz to 1 MHz 
DC and Noise: no frequency parameter. 

 
2.  Set the amplitude  or h igh level  

Click the Amplitude /High Level  menu to select "Amplitude" or "High Level". 
Select the desired item, and use the pop-up numeric keypad or scroll with the 
mouse to set the amplitude or high level value of the current signal. Note that if 
you select "Amplitude" for  this menu, then the menu below the Amplitude  is 
automatically turns out to be "Offset"; if you sele ct "High Level" for this menu, 
then the menu below the High Level  is automatically turns out to be "Low 
Level". When Impedance is set to "HighZ", the available range of the amplitude is 
from 20 mVpp to 5 Vpp; when Impe dance is set to "50ǹ", the available range of 
the amplitude is from 10 mVpp to 2.5 Vpp. 
 

3.  Set the offset or low level  
Click the Offset /Low L evel  menu to select "Offset" or "Low Level". Select the 
desired item, and use the pop-up numeric keypad or scroll with the mouse to set 
the offset or low level value of the current signal. When Impedance is set to 
"HighZ", the available range of the offset  is from (-2.5 V+currently set amplitude 
value/2)  to (2.5 V- currently set amplitude value/2); when Impedance is set to 
"50ǹ", the available range of the offset is from (-1.25 V+currently set amplitude 
value/2)  to (1.25 V- currently set amplitude value/2) . 
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4.  Set the start phase  
Click Start Phase , then use the pop-up numeric keypad or scroll with the mouse 
to set the start  phase of the current signal. Its available range is from 0° to 360°.  

 
5.  Setting options  

Click Settings  to enter the setting options menu. You can set  the parameters 
such as modulation, sweep, burst, and impedance. 

 ̧ Modulation, sweep, and burst  
Click Type  to select "None", "Modulation", "Sweep", or "Burst". For details 
about modulation, sweep, and burst, refer to descriptions in "Modulation " , 
"Sweep " , and "Burst " .  
Note:  When "Pulse", "DC", or "Noise" is selected under Wave , this menu is 
not available. 
 

 ̧ Set the impedance  
Click I mpedance  continuously to set the output impedance of the 
Function/Arbitrary Waveform Generator. It can be set to "HighZ" or "50ǹ". 

 
 

To Output Square  
 
Click Wave  to select "Square". At this time, you can set the parameters for the 
square waveform. For setting methods, refer to descriptions in " To Output Sine ". 
The duty cycle of the square waveform is a fixed value 50%.  
 
 

To Output Ramp  
 
Click Wave  to select "Ramp". At this time, you can set the parameters for the ramp 
waveform. For setting methods, refer to descrip tions in "To Output Sine ". This 
section only introduces "Symmetry". 
 
Symmetry is defined as the percentage that the ris ing period of the ramp takes up in 
the whole period, as shown in the figure below. 

T

t Symmet ry= t / T* 100%

 
Figure 17-1 Symmetry Definition 
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Click Settings  Ą Symmetry , then use the pop-up numeric keypad or scroll with 
the mouse to set the symmetry of the ramp waveform.  The settable range is from 
1% to 100%.  
 
 

To Output Pulse  
 
Click Wave  to select "Pulse". At this tim e, you can set the parameters for the pulse 
waveform. For setting methods, refer to descriptions in " To Output Sine ". This 
section only introduces "Duty Cycle". 
 
Duty cycle is defined as the percentage that the high level tak es up in the whole 
pulse period, as shown in the figure below. 

T

t
Duty Cycle= t / T* 100%

 
Figure 17-2 Duty Cycle Definition 

 
Click Setting s Ą Duty Cycle , then use the pop-up numeric keypad or scroll with 
the mouse to set the duty cycle of the current pulse si gnal. Its settable range is from 
2% to 9 8%. 
 
 

To Output D C 
 
Click Wave  to select "DC". At this tim e, you can set the offset and impedance of the 
DC signal. 
 
1.  Set the offset  

Click Offset , then use the pop-up numeric keypad or scroll with the mous e to 
set the offset value of the current DC signal. When the current impedance is set 
to HighZ, the settable r ange of offset is from -2.5 V to +2.5 V; w hen the 
impedance is set to 50 ǹ, the settable range of offset is from -1.25 V to +1.25 V.  

 
2.  Set the impedance  

Click Impedance  continuously to set the ou tput impedance of the 
Function/Arbitrary Waveform Generator. It can be set to "HighZ" or "50ǹ". 
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To Out put Noi se 
 
Click Wave  to select "Noise". At this time, you can set the amplitude/high level , 
offset/low level , and impedance of the noise signal. For detailed setting methods, 
refer to relevant contents in "To Output Sine ". 
 
 

Sinc  
 
Click Wave  to select "Sinc". You can set the parameters for the Sinc waveform (as 
shown in the figure belo w). For setting methods, refer to descriptions in " To Output 
Sine ".  

 
Figure 17-3 Sinc 

 
 

Exp.Rise  
 
Click Wave  to select "Exp.Rise ". At this time, y ou can set the parameters for the 
Exp.Rise waveform (as shown in the figu re below). For setting methods, refer to 
descriptions in "To Output Sine ".  

 
Figure 17-4 Exp.Rise 
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Exp.Fall  
 
Click Wave  to select "Exp.Fall". At this time, y ou can set the parameter s for the 
Exp.Fall waveform (as shown in the figure below) . For setting methods, refer to 
descriptions in "To Output Sine ". 
 

 
Figure 17-5 Exp.Fall 

 
 

ECG 
 
Click Wave  to select "ECG". At this time, y ou can set the parameters for the ECG 
waveform (as shown in the figure below) . For setting methods, refer to descriptions 
in "To Output Sine ".  

 
Figure 17-6 ECG 

 

Gauss  
 
Click Wave  to select "Gauss". At this time,  you can set the parameters for the Gauss 
waveform (as shown in the figure below) . For setting methods, refer to descriptions 
in "To Output Sine ".  
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Figure 17-7 Gauss 

 
 

Lorentz  
 
Click Wave  to select "Lorentz". At this time, y ou can set the parameters for the 
Lorentz waveform (as shown in the figur e below). For setting methods, refer to 
descriptions in "To Output Sine ".  
 

 
Figure 17-8 Lorentz 

 

Haversine  
 
Click Wave  to select "Haversine". At this time, you can set the parameters for the 
Haversine waveform (as shown in the figure below) . For setting methods, refer to 
descriptions in "To Output Sine ".  
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Figure 17-9 Haversine 

 
 

To Output the Arbit rary Waveform  
 
DS8000-R series oscilloscope allows you to define the arbitrary waveform and save it 
to the internal or external memory. The user -defined waveform can contain 2 to 
16,384 data points (i.g. 2 pts to 16 kpts). 
 
Click Wave  to select "Arb". At this time, you can set the parameters for the arbit rary 
waveform. 
 
 

To Load the Channel and Waveform  
 
1.  Load the C hannel  

Click Load from CH  to enter the channel loading menu. You can set the 
channel signal required to be loaded. 

 ̧ Channel selection  
Click Channel  to select the desired channel (CH1-CH4). 

 
 ̧ Set th e waveform range  

Click Region  continuously to set the waveform in the "Cursor" or "Screen" 
region for load. When "Cursor" is selected, click to select Cursor A or 
Cursor B , and scroll with the mouse to adjust the positions of the two 
cursors respectively. Click to select Cursor AB , and scroll with the mouse 
to adjust the positions of cursors A and B at the same time to determine the 
waveform range. 
 

 ̧ Load  
Click Load  to load the set channel signal. 
 

2.  Load the Waveform  
Click Load Stored  to enter the waveform loading interface.  In the disk 
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management interface, select the waveform from the internal memory or the 
external memory. The waveform file is suffixed with "*.arb". Then, click Load  to 
load the selected waveform. For details, refer to descriptions in "Store  and  
Load " . 

 
 

To Create the Waveform  
 
You can create arbitrary waveforms according to your needs. Click Create  to enter 
the waveform creation menu.  Meanwhile, the waveform editor is displayed on the 
screen. 
 

 ̧ Set the f requency  or perio d 
Click to select Frequency  or Period . For detailed setting methods, refer to 
descriptions in "To Output Sine ". 
 

 ̧ Set the amplitude  or high  level  
Click to select Amplitude  or High Level . For detailed setting methods, refer to 
descriptions in "To Output Sine ". 
 

 ̧ Set the offse t an d low level  
Click to select Offset  or Low Level . For detailed setting methods, refer to 
descriptions in "To Output Sine ". 
 

 ̧ Set the initial numb er of points  
The initial number of points indicates the numb er of editable points. By default, 
the number of editable points of arbitra ry waveforms created can be preset to 2. 
Point 1 is fixed at 0 s and Point 2 is fixed at the middle of the period. Click I nit 
Points , then use the pop-up numeric keypad or scroll with th e mouse to set the 
number of editable points for the arbitra ry waveform. The maximum number of 
editable points supported by the system is 16,384 (16 kpts).  
 

 ̧ Linear interpolation  
Click Linear In terp  to enable or disable the linear interpolation between  the 
defined points of the waveform. 
ü ON:  the waveform editor conn ects two points using a straight line.  
ü OFF: the waveform editor will keep a constant voltage level between two 

points and create a ladder-like waveform. 
 

 ̧ Edit points  
Click Edit Points  to enter the point editing menu. You can specify the voltage 
value for each waveform point to define the waveforms.  
ü Current Point  

Click PointX , then use the pop-up numeric keypad or scroll with the mouse 
to select the points to be  edited. The available range is from 1 to the 
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number of initial points. 
ü Voltage  

Click Voltage , then use the pop-up numeric keypad or scroll with the 
mouse to set the voltage value of the current poin t. Its available range is 
from -2.5 V to +2.5 V.  

ü Insert  
Click Insert  to insert a new editable point between the current editing 
point and the next editing point. The number of initial points adds 1 
automatically. You can click Insert  continuously to increase the editable 
points gradually.  

ü Delete  
Click Delete  to delete the current point from th e waveform, and connect 
the remaining points with the current interpolation method . 

ü Zoom  
Click Zoom  continuously to enable or disable the zoom function of 
horizontal time base. 

ü Apply  
Click Apply  to apply the current settings  for the curren tly edited arbitrary 
waveforms and output the edited waveforms . 

 
 ̧ Save the arbitrary w aveform  

Click Save  to enter the file  saving interface. Please refer to descriptions in 
"Store  and  Load "  to save the currently edi ted waveform file to t he internal or 
external memory in " * .arb" format (you can overwrite the original file or save 
the currently edited waveform again). 

 
 

To Edit Waveforms  
 
You can edit the waveforms in the current volatile memory.  Click Edit  to enter the 
waveform editing menu. 

 ̧ Set the frequency or period  
Click to select Frequency  or Period . For detailed setting methods, refer to 
descriptions in "To Output Sine ". 
 

 ̧ Set the amplitude or high level  
Click to select Amp litude  or High L evel . For detailed setting methods, refer to 
descriptions in "To Output Sine ". 
 

 ̧ Set the offset and low level  
Click to select Offset  or Low Level . For detailed setting methods, refer to 
descriptions in "To Output Sine ". 
 

 ̧ Linear Interpolation  
Click Linear Interp  to enable or disable the linear interpolation between the 
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defined points of the waveform.  
ü ON:  enables the linear interpolation. The waveform editor connects two 

defined points by using a straight line.  
ü OFF: disables the linear interpolation. The waveform editor will keep a 

constant voltage level between two points and create a ladder-like 
waveform. 
 

 ̧ Edit Points  
Click Edit Points  to enter th e point editing menu. You can specify the voltage 
value for each waveform point to define the waveforms.  
ü Current Point  

Click PointX , then use the pop-up numeric keypad or scroll with the mouse 
to select the points to be edited. The available range is from 1 to th e 
number of initia l points. 

ü Voltage  
Click Voltage , then use the pop-up numeric keypad or scroll with the  
mouse to set the voltage val ue of the current  point. Its available range is 
from -2.5 V to +2.5 V.  

ü Insert  
Click Insert  to insert a new editable point  between the current edit ing 
point and the next editing point. The number of initial points adds 1 
automatically. You can click I nsert  continuously to increase the editable 
points gradually.  

ü Delete  
Click Delete  to delete the current  point from the wave form, and connect 
the remaining points with the current interpolation method.  

ü Zoom  
Click Zoom  continuously to enable or disable the zoom function of 
horizontal time base. 

ü Apply  
Click Apply  to apply the current settin gs for the currently edited arbitrary 
waveforms and output the edite d waveforms. 

 
 ̧ Save the arbitrary w aveform  

Click Save  to enter the  file saving interface. Please refer to descriptions in 
"Store  and  Load "  to save the currently edited waveform file to the int ernal or 
external memory in "*.arb" format (you can overwrite the origi nal file or save 
the currently edited waveform again).  
 
 

Modulation  
 
The built-in Function/Arbitrary Waveform Generator of DS8000-R series oscilloscope 
supports amplitude modulation (AM), frequency modulation (FM), and 
frequency-shift keying modulation ( FSK). A modulated waveform consists of a carrier 



RIGOL  Chapter 17 Function/Arbitrary Waveform Generator (Option) 

17-12 DS8000-R User Guide 

waveform and a modulating waveform. The carrier wavefor m is the waveform output 
from the Function/Arbitrary Waveform Generator, and the modulating signal can be 
the built -in sine, square, tr iangle waveform, or noise signal. 
 
Click Settings  Ą Type  to select "Modulation". 
 
Click Type  to select the desired modulation type. The available modulation types 
include AM, FM, and FSK. 
 
 

AM 
 
AM (Amplitude Modulation), namely the amplitude of t he carrier waveform changes 
with the amplitude of the modulat ing waveform, as shown in the figure below.  
 

 
Figure 17-10 Amplitude Modulation 

 
 
1.  Select th e Modulating Waveform  

Click Waveform  to select the desired modulating waveform. The available 
modulating waveforms include Sine, Square, Triangle, and Noise. 
 

2.  Set the Modulati on  Frequency  
Click Frequ ency , then use the pop-up numeric keypad or scroll with the mouse 
to set the frequency of the modulation signal. The available range is from 1 Hz 
to 50 kHz. 
 

3.  Set the Modulation Depth  
The modulation depth refers to the strength of t he AM and is expressed in 

Modulating 
Signal 

Carrier Signal 

Modulated 
Waveform 
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percentage. Click AM Depth , then use the pop-up numeric keypad or scroll with 
the mouse to set the AM depth of the modulating waveform. The available range 
is from 0% to 120%. When it is set to 0%, the outp ut amplitude is half of the 
carrier amplitude. When it is set to 100%, the output amplitude equals the 
carrier amplitude. When it is set to a value greater than 100%, envelop 
distortion will occur, which must be avoided in actual circuit; at this point, th e 
output of the instrume nt will not exceed 2.5 Vpp (the load is 50 ǹ). 
 
 

FM 
 
FM (Frequency Modulation), namely the frequency of the carrier waveform changes 
with that of the modulating waveform, a s shown in the figure below.  

 
Figure 17-11 Frequency Modulation 

 
1.  Select the Modulating Waveform  

Click Waveform  to select the desired modulating waveform. The available 
modulating waveforms include Sine, Square, Triangle, and Noise. 
 

2.  Set the Modulation Frequency  
Click Frequency , then use the pop-up numeric keypad or scroll with the mouse 
to set the frequency of the modulation signal. The available range is from 1 Hz 
to 50 kHz. 
 

3.  Set  the Frequency Offset  
Click Deviation , then use the pop-up numeric keypad or scroll with the mouse 
to set the frequency deviation of modulating waveform from the carrier 
frequency. The available range of the frequency deviation is from 100 mHz to 
the frequency of the cu rrent carrier waveform. 
 

Modulating 
Signal 

Carrier Signal 

Modulating 
Waveform 
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FSK 
 
FSK (Frequency-shift Keying) is a modulation method that uses the digital signal to 
control the carrier frequency changes. It is one of the modulation methods that have 
been early used in information transmission. Its advantages lie in good performan ce 
in anti-noise and anti-attenuation, and it has been widely used in low and medium 
rate of data transmission. 

 
1.  Set the Mod ulation Polarity  

Click Polarity  continuously to select "Positive" or "Negative" of the modulating 
waveform to control the  frequency output. 
 

2.  Set the Modulation Frequency  
Click FSK Rate , then use the pop-up numeric keypad or scroll with the mouse 
to set the frequency of the modulation signal. The available range is from 1 Hz 
to 50 kHz. 
 

3.  Set  the  Hoppi ng Frequency  
Hopping frequency indicates the frequency of the modulating wavefor m. The 
range of the hopping frequency is from 100 mHz to the maximum frequenc y of 
the carrier waveform. By default, it is 1 0 kHz. Click Hop Freq , then use the 
pop-up numeric keypad or scroll with the mouse to set the hopping frequency.   
 

 

Sweep  
 
The built-in Function/Arbitrary Waveform Generator of DS8000-R series oscilloscope 
supports the sweep function. In the sweep mode, the Function/Arbitrary Waveform 
Generator outputs from the start frequency to the end frequency at a specified 
sweep time. DS8000-R series supports 3 sweep modes: Linear, Log, and Step. You 
are allowed to set the parameters such as Start Keep, End Keep, and Return Time. 
Internal  and Manual trigger sources are supported. The sweep output is available for 
Sine, Square, Ramp, and Arb (DC excluded) waveforms. 
 
Click Settings  Ą Type  to select "Sweep". 
 
1.  Set  the  Sweep Typ e 

Click Sweep Type  to select the desired sweep type. The available sweep types 
include Linear, Log, and Step. 

 ̧ Linear: the frequency of the signal changes linearly. 
 ̧ Log: the frequency of th e signal changes in log form. 
 ̧ Step: the frequency of the signal changes with ladder-like step. 

 
2.  Sweep Settings  

Click Settings  to enter the sweep setting menu. 
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 ̧ Set start frequency and end frequency  
Start frequency and end frequency indicate the upper and lower limits of 
the sweep frequency. The Function/Arbitrary Waveform Generator always 
sweeps from the start frequency to the end frequency, and th en returns 
back to the start frequency.  
ü When start frequency is smaller than the end frequency, the 

Function/Arbitrary Waveform Generator sweeps from low frequency to 
high frequency. 

ü When start frequency is greater than the end frequency, the 
Function/Arbitrary Waveform Generator sweeps from high frequency 
to low frequency.  

ü When start frequency is equal to the end frequency, the 
Function/Arbitrary Waveform Generator outputs at a f ixed frequency. 

 
Click Start Freq , then use the pop-up numeric keypad or scroll with the 
mouse to set the start frequency. Click End Freq , then use the pop-up 
numeric keypad or scroll with the mouse to set the end frequency. By 
default, the start frequency is 100 Hz, and  the end frequency is 1 kHz. The 
ranges of start frequency and end f requency for different sweep waveforms 
are different. After modifying the "Start Freq" and "End Freq", the  
Function/Arbitrary Waveform Generator will restart to output from the 
specified "Start Freq". 

 
 ̧ Start Keep  

Start keep indicates the time that the output signal keeps outputting at  the 
"Start Freq" after the sweep starts. After the start keep time expires, the 
Function/Arbitrary Waveform Generator will continue outputt ing at a 
different frequency based on the current sweep type. 
 
Click Start Keep , then use the pop-up numeric keypad or scroll with the 
mouse to set the start keep time. The d efault is 0 s, and the range is from 0 
s to 500 s. 
 

 ̧ End Keep  
End keep indicates the time that th e output signal continues outputtin g at 
the "End Freq" after the Function/Arbitrary Waveform Generator sweeps 
from "Start Freq" to "End Freq" . 
 
Click End Keep , then use the pop-up numeric keypad or scroll with the 
mouse to set the end keep time. T he default is 0 s, and the range is from 0 
s to 500 s. 
 

 ̧ Set the step  
When the sweep type is set to "Step", this menu is enabled and can be 
settable. Click Step  number , then use the pop-up numeric keypad or scroll 
with the mouse to set the step va lue. By default, it is 2. Its available range 
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is from 2 to 1,000.  
 

 ̧ Set th e trigger source  
The trigger sources of the sweep can be Internal or Manual. When the 
Function/Arbitrary Waveform Generator receives a trigger signal, a sweep 
output is generated, and then it waits for another trigger signal. 
Click Trig Source  to select the desired trigger source. The available trigger 
sources include Interna l and Manual. 
ü Internal: The Function/Arbitrary Waveform Generator outputs 

continuous sweep waveforms. 
ü Manual: When you click Manual Trig  for one time, one sweep is 

immediately launched for the corresponding channel. 
 
3.  Set the Sweep Ti me  

Click Sweep  Time , then use the pop-up numeric keypad or scroll with the 
mouse to set the sweep time. By default, it is 1 s. Its available range is from 1 
ms to 500 s. After modifying th e sweep time, the Function/Arbitrary Waveform 
Generator will restart  to output  from the specified "Start Freq". 
 

4.  Set the Return Time  
Return time indicates the time that the output signal restores from "End Freq" to 
"Start Freq" after the Function/Arbitrary Waveform Generator sweeps from 
"Start Freq" to "End Freq" and the " End Keep" time expires. 
 
Click Return Time , then use the pop-up numeric keypad or scroll with the 
mouse to set the return time. By default, it is 0 s. Its avai lable range is from 0 s 
to 500 s. 
 
 

Burst  
 
The built-in Function/Arbitrary Waveform Generator of DS8000-R series oscilloscope 
supports outputting the burst waveforms with a specified number of cycles. It 
supports using internal and manual trigger sources to control the output of the burst 
waveforms. Two burst types are supported: N Cycle and Infin ite. 
 
Click Settings  Ą Type  to select "Burst". 
 
1.  Set the Burst Type  

Click Burst Type  to select the desired burst type . The available burst types 
include N Cycle and Infinite. 

 ̧ N Cycle: outputs the burst waveforms with a specified number of cycles 
once receiving the trigger signal.  

 ̧ Infinite: sets the number of cycles to Infinite. It outputs continuous 
waveforms once receiving the trigger signal.  
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2.  Set the Numb er of  Cycles  
When the burst type is set to "N Cycle", you need to set the number of cycles.  

 
Click Cycles, then use the pop-up numeric keypad or scroll with the mouse to 
set the number of cycles. For the Infinite burst type, the Cycles  menu is 
disabled and grayed out. 

 
3.  Set the Burst Delay  

Burst delay indicates the time from when receiving the trig ger signal to starting 
to output N  Cycle of bursts or Infinite burst.  
 
Click Delay , then use the pop-up numeric keypad or scroll with the mouse to set 
the desired delay time. The range of the delay time is related to the burst cycles, 
waveform frequency, and burst period. 
 

4.  Burst Setting  
Click Settings  to enter the burst setting menu.  

 ̧ Set the trigger sour ce 
The trigger sources of the burst can be Internal  or Manual. When the 
Function/Arbitrary Waveform Generator receives a trigger signal, a burst 
output is generated, and then it waits for another trigger signal.  
 
Click Trig Sou rce  to select the desired trigger source. The available trigger 
sources include Internal and Manual. For the Infinite burst ty pe, the Trig 
Source  menu is disabled and grayed out. You can only initiate an trigger 
manually. 
ü Internal: The Function/Arbitrary Waveform Generator outputs 

continuous N cycle bursts. 
ü Manual: When you click Manual Trig  for one time, one burst output is 

immediately launched for the channel. For the Infinite burst type, the 
Cycles  menu is disabled and grayed out. 

 
 ̧ Set the  burst period  

It is defined as the time from  the beginning of one burst to that of another 
burst. 
 
Click Burst Period , then use the pop-up numeric keypad or scroll with the 
mouse to set the desired burst period.  Its available range is from 1 us to 
500 s. By default, it is 1 0 ms.
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Chapter 18  Store  and  Load  
 
You can save the current settings, waveforms, screen image, and parameters of the 
oscilloscope in internal memory or external storage device (such as USB storage 
device) in various formats and load the stored settings or waveforms when needed. 
You can also copy a new file of the specified t ype as well as delete and rename the 
specified type of file in the internal memory or external USB storage device via the 
disk management menu. 
 
Note:  DS8000-R only supports the flash memory USB storage device of FAT32 
format.  
 
Contents in this chapter: 
Â Storage System 
Â Storage Type 
Â Load Type 
Â Intern al Storage and Load 
Â External Storage and Load 
Â Disk Management 
Â Factory Settings 
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Sto rage System  
 

Click on the function navigation icon  at the lower-left corner of the screen to 

open the function navigation. Then click on the "Storage" icon  to enter the store 
and load setting interface. It provides two USB interfaces on the front panel and two 
USB HOST interfaces on the rear panel, which can all be connected to the USB 
storage device for external storage. The USB storage devices connected are marked 
as "Removable USB Disk(D)", "Removable USB Disk(E)", " Removable USB Disk(F)", 
and "Removable USB Disk(G)", respectively. 
 
 

Storage Type  
 
The file types for storage include image, waveform, and setups. The storage 
descriptions of each type are as follows. 
 
1.  Image  

Click Save Im age  Ą Format  to select the image type. Save the screen image 
to the internal or external memory in "* .png", " * .bmp", " * .jpg", or " * .tif" 
format.  
After selecting this type:  

ü Click File  Name  to input the file name to be saved. For filename input, 
refer to descriptions in "To Create a Folder " . Click Storage  Ą More  Ą 
Auto Name  to select "ON", then the filename is generated automatically. If 
the filename that you input is the same as the existing filename, a prompt 
message will be displayed, reminding you that the exis ting fi le will be 
overwritten and asking you whether to continue or not.  

ü Click In vert  to enable or disable the invert function.  

ü Click Color  to select the desired storage color. It can be set to "Gray" or 
"Color". 

ü Click New Folder  to create a new storage folder. For details, refer to  
descriptions in "To Create a Folder " . 

ü Click Window  to display or hide the disk management interface. 

ü Click Save  to save the set image file. 

ü Click Storage  Ą More  Ą Header  to select "ON" or "OFF". If yo u select 
"ON", the instrument mo del, f irmware version number, serial number, and 
the image creation date will be displayed in the header of the image when 
you save the image file. 
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2.  Wave  

Click Save W ave to enter the waveform storage setting inter face. Save the 
main setting informati on (e.g. "On/Off" state of the channel, vert ical scale, and 
horizontal time base) and waveform data of all enabled channels to the internal 
or external memory. 
After selecting this type: 

ü Click Data Sou rce  to select "Screen" or "Memory". 
ü Click Format  to select the format of t he waveform storage, such as "*.bin", 

"*.c sv", and "*.wf m" (when "Memory" is selected under Data Source ). 

ü Click File  Name  to input the file n ame to be saved. For filename input, 
refer to d escriptions in "To Create a Folder " . Click Storage  Ą More  Ą 
Auto Name  to select "ON", then the filename is generated automatically. If 
the filename that you input is t he same as the existing filename, a prompt 
message will be displayed, reminding you that the exi sting file will be 
overwritten and asking you whether to continue or not.  

ü Click Channel , and then the available storage channels include CH1-CH4. 
Only when you select "Memory" under Data Sou rce  and the format is  
"*.bin " or " *.c sv", can you set the storage channel. 

ü Click NewFolder  to create a new storage folder. For details, refe r to  
descriptions in "To Create a Folder " . 

ü Click Save  to save the set waveform f ile. 

ü Click Window  to display or hide the disk management interface. When 
"Memory" is selected under Data Sou rce  and the format is "*.c sv", you 
need to click More  Ą Window . 

ü Click More  Ą Time information  to enable or disable the display of the 
time information in the waveform data. If enabled, the time info rmation for 
the waveform data will  be displayed. If disabled, the time infor mation for 
the waveform data will not b e displayed. Only when you select "Memory" 
under Data Sou rce  and the format is  "*.c sv", can you set the time 
information. 

 
3.  Setup  

Click Save Setup  to enter the setup setting interface.  Save the setups of the 
oscilloscope to the internal or external me mory in "*.stp" format.  The stored 
setups can be recalled. 
After selecting this type:  
ü Click File  Name  to input the file name to be saved. For filename input,  

Tip  
After a USB storage device (FAT32 format, flash memory) is connected, you can 
control the instrument t hrough the Web Control page. Click Quick  at the right 
section of the operation interface to save the file. You can select to save to the 
internal memory or the external USB storage device. By default, it is saved to the 
external memory. 



RIGOL  Chapter 18 Store and Load 

18-4 DS8000-R User Guide 

refer to descriptions in "To Create a Folder " . Click Sto rage  Ą More  Ą 
Auto Name  to select "ON", then the filename is generated automatically. If 
the filename that you inp ut is the same as the existing filename, a prompt 
message will be displayed, reminding you that the existing file will be 
overwritten and asking you whether to continue or not. 

ü Click NewFo lder  to create a new storage folder. For details, refer to  
descriptions in "To Create a Folder " . 

ü Click Window  to display or hide the disk management interface. 

ü Click Save  to save the set setup fi le. 

 
 

Load Type 
 
This oscilloscope provides two load types: waveform load and setup load. The 
descriptions of each load type are as follows. 
 
1.  Waveform Load  

 
Click Load Wave  to load the waveforms from the internal memory or the e xternal 
USB disk. The default file  type is "*.w fm", and no other options are available. Load 
the file from the memo ry, then click Load  to load the selected fi le. 

 
2.  Setup Load  

 
Click Load Setup  to load the setups from the int ernal memory or the external USB 
disk. The default file type is "*. stp", and no other options are available. Load the file 
from the memory, then click Load  to load the selected file.  
 
 

Intern al Storage and Load  
 
The internal memory supports the storage and load of the image file, waveform  file, 
setup file, reference waveform file, and pass/fail test mask file. 
 
1.  Save the Specified Oscilloscope Set ups  t o the Internal Memory (Take 

Save Setup as a n Example)  
1) Connect a signal to the oscilloscope and obtain the stable display of 

waveforms. 
2) Click Storage  Ą Save Setup  to enter the setup storage interface. The disk 

management interface is displayed automatically. By default, "Local Disk(C)" 
is selected. 

3) Click to enter the internal mem ory storage interface. 

4) Select the desired storage location. Clicking  can go to the previous 
location. Besides, you can also click NewFolder  to create a new storage 
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folder. For details, refer to  descriptions in "To Create a Folder " . 
5) Click File Nam e to name the setup file for stor age. For details, refer to 

descriptions in "To Create a Folder " . Click Storage  Ą More  Ą Auto 
Name  to select "ON", then the filename is generated automatically. If the 
filename that you input is the same as the existing f ilename, a prompt 
message will be displayed, reminding you that the existing file will be 
overwritten and asking you whether to continue or not.  

6) Click Save  to save the set setup file to the selected folder in "*stp" f ormat. 
 

Tip  
 ̧ After saving the reference waveform, click Ref  Ą More  Ą Expor t  to enter 

the disk management interface of reference waveform file storage . 
 ̧ Click Utility  Ą PassFail  to enable the pass/fail test function. Then click 

Mask  Ą Save to enter the disk m anagement interface of pass/fail test mask 
file storage. 

 
2.  Load  the  Setup  File from the Inter nal Memory (Take Load Setup as an 

Example)  
1) Click Storag e Ą Load Setup  to enter the setup load inte rface. The disk 

management interface is displayed automatically. By default, "Local Disk(C)" 
is selected. 

2) Click to enter the internal memory storage interface. 

3) Select the desired storage location. Clicking  can go to t he previous 
location.  

4) Select the file to be loaded (the default file t ype is in "*stp" format ). Then, 
the Load  menu is enabled. Click Load  to load the selected file.  

 

Tip 
 ̧ Click Ref  Ą More  Ą Imp ort  to enter the disk management interface of 

reference waveform file load. 
 ̧ Click Ut ility  Ą PassFail  to enable the pass/fail test function. Then click 

Mask  Ą Load  to enter the disk management i nterface of pass/fail test mask 
file load. 
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External Storage  and Load  
 
Before external storage and recall, ensure that the USB disk is properly connected. 
The external memory supports image saving, waveform saving, setup saving, 
waveform loading, and setup loading.  
 
1.  Save the Specified Type of File to  the External USB Storage Device 

(Take Waveform Saving as an Example)  
1) Connect a signal to the oscilloscope and obtain the stable display of 

waveforms. 
2) Click Storage  Ą Save Wave  to enter the waveform storage interface. The 

disk management interface is displayed automatically. 
3) Click to select one disk from "Removable USB Disk(D/E/F/Gé)" to open the 

external disk storage interface. Clicking  can go to the previous 
location. Besides, you can also click NewFolder  to create a new storage 
folder. For details, refer to descriptions in "To Create a Folder " .   

4) To set the waveform saving, refer to descriptions of " Wave" in "Storage 
Type " . 

5) Click Save  to save the waveform file to the selected folder in the specified 
save format.  
 

2.  Load the Specified Type of Fil e from the External USB Storage Devic e 
(Take Waveform Loading  as an E xample )  
1) Click Storage  Ą Load Wave  to enter the waveform loading in terface. The 

disk management interface is displayed automatically. 
2) Click to select one disk from " Removable USB Disk(D/E/F/Gé)" to open the 

external disk storage interface. Clicking  can go to the previous 
location. 

3) After selecting a file to be loaded, th en the Load  menu is enabled. Click 
Load  to load the selected file.  
 

 

Disk Management  
 
Click Storage  Ą Disk  to turn on th e disk management interface as shown in Figure 
18-1. The disk currently selected is displayed in red shading. Click to open the 
selected disk.  
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Figure 18-1 Disk Management Interface 

 
Execute the following operations through the disk management menu:  

 ̧ To Select a File Type 
 ̧ To Create a Folder 
 ̧ To Delete a File or Folder 
 ̧ To Copy and Paste a File or Folder 
 ̧ To Rename a File or Folder 
 ̧ To Clear the Internal Memory Safely  

 
 

To Select a File Type  
 
Except the image storage, waveform storage, and setup storage, the oscilloscope 
can also save the files of advanced applications. 
 
Click Storage  Ą Disk  Ą File Type  to select the desired file type. The default is 
"*.*". In the current path, only the file whose suffix of its file name matches that of 
the file type selected will be displayed in the cu rrent path. 
 
 

To Create a Folder  
 
Before using the external disk, make sure that a USB storage device (FAT32 format, 
flash memory) is connected correctly. 
 
In the disk man agement interface, click to select the storage location. By default, the 
internal memory "Local Disk(C)" is selected. Click NewFolder  to enter the interface, 
as shown in Figure 18-2.  
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Figure 18-2 To Create a Folder 

 
This oscilloscope supports Chinese/English input method. The length of the folder 
name is limited to 22 bytes (one Chinese character occupies two bytes). The 
following part introduces how to input a folder name using Chinese/English input 
method. 
 
 

English Input Method  
 
For example, create a folder with the name "Filename". 

 
  

 
 

 
 

1.  Select English Input Method  
If the current input method is "En/ Ҭ/ ", please go to Step 2. If the  current 

input method is "Ҭ/ /En" or " /En/Ҭ", click to select the input switch key  

"En/Ҭ/ ". "En" is located first  and highlighted. 

Name Input Area                                       Virtual Keypad 

Upper/Lower  

Case Switch 

 Input Method  
Switch 

 








































































































