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 1 Introduction  

USB stands for Universal Serial Bus, a serial bus standard for connecting computer systems to peripheral 

devices, and a technical specification for input/output interfaces. Since its introduction in 1995, USB has 

gradually replaced traditional serial and parallel ports due to its high speed, convenience, and expandability, 

becoming widely used in various peripherals and favored by consumers. However, while the extensive 

interconnection of USB devices brings great convenience to users, it inevitably leads to issues such as 

connection compatibility, transmission interruptions, and file transfer errors. Therefore, USB devices must 

pass USB compliance testing to ensure interoperability between devices. This is not only a requirement of 

the USB Implementers Forum (USB-IF) but also a necessary step for manufacturers of devices containing 

USB interfaces to guarantee product quality and reliability. 

 2 USB2.0 Fundamentals 

USB2.0 is a 4-wire serial system comprising VBus, D-, D+, and ground lines. D- and D+ are differential 

signal lines and the primary carriers of information, while a 5V voltage is transmitted between VBus and 

ground. To meet the data transfer speed requirements of different application types, USB2.0 defines three 

speed grades: Low Speed (LS), Full Speed (FS), and High Speed (HS). Typical LS devices include computer 

mice, keyboards, and game controllers; common FS devices include phones, audio equipment, and 

microphones. Most USB2.0 devices on the market are HS devices, including digital cameras and portable 

hard drives. It is important to note: HS is backward compatible with LS and FS. Conversely, LS and FS devices 

are upward compatible with HS devices but cannot achieve HS transfer rates, automatically operating at the 

speed of the LS/FS side. 

 

 

USB2.0 offers numerous advantages, such as simple power delivery, plug-and-play 

capability, support for hot-plugging, easy port expansion, diversified transfer modes, and good 

compatibility. The USB system adopts a tiered-star topology, consisting of three basic parts: 

the Host, the Hub, and the Device. The Host, responsible for system and application 

management, is a complex of hardware, software, and firmware that provides USB interfaces 

and interface management capabilities. It can be a PC or an OTG (On-The-Go) device. The Hub 



 

 

provides expanded USB peripheral interfaces, supporting up to 5 tiers of cascading and a 

maximum of 127 connected USB devices. The Device responds to operations initiated by the 

Host, sending or receiving data. Furthermore, devices can be categorized as bus-powered 

(drawing current from the host) or self-powered. The port connecting to the host is called the 

Upstream Port, while the port connecting to a device is called the Downstream Port. A hub can 

detect the connection and removal of each downstream port, distribute power to downstream 

devices, and is responsible for bus fault detection and recovery. Each downstream port can be 

individually enabled and operate at different speed grades. Communication from a device to 

the host is termed upstream communication, and from the host to a device is termed 

downstream communication. 

 

 

 



 

 

 3 Solution 

3.1  Test Items 

 

3.2 测试设备 

 



 

 

 

Additional Equipment Required: 

▶ Certified Self-powered High-Speed Hubs (×4): For FS/LS tests. 

▶ Certified Self-powered Full-Speed Hub: For FS/LS tests. 

▶ 5-meter Type-A to Type-B USB Cables (×6): For FS/LS tests. 

▶ 1-meter Type-A to Type-B USB Cables (quantity depends on test items): For HS/FS/LS 

tests. 

▶ Certified Low-Speed Device (e.g., mouse): For LS tests. 

▶ Certified Full-Speed Device: For FS tests. 

▶ Certified High-Speed Device (e.g., USB flash drive): For HS tests. 

▶ Computer (with USBHSET installed): For HS host tests. 

SIGLENT Provides:  

 

3.3 Test Challenges 

3.3.1 Test Setup 

USB2.0 compliance testing generally requires a test fixture. The fixture primarily converts USB cable signals 

into signals that can be input to the oscilloscope via probes. The Device Under Test (DUT) can be a Host, 



 

 

Hub, or Device, and the speed can be HS, FS, or LS. Each measurement item requires the correct connection 

method between the test fixture, DUT, and oscilloscope. Relying solely on memory not only reduces 

efficiency but also compromises accuracy. The compliance test software effectively addresses this challenge 

by graphically displaying the connection methods between the fixture, oscilloscope, and DUT for each 

measurement item during the test process. Users can correctly set up the test environment without 

memorization, significantly reducing test time and the probability of measurement errors. 

 

3.3.2 Obtaining Test Patterns 

For Host: 

 For non-Windows OS hosts, contact the chip supplier to provide specific control software to command the 

DUT to generate test patterns. 

 For Windows OS hosts, the HSETT software (USB High-speed Electrical Test Tool) can be used to 

command the DUT to generate test patterns. 

 For Hub and Device: 

 Use HSETT software to command the DUT to generate test patterns. 

 The SIGLENT test fixture FX-USB2 can directly command the DUT to generate test patterns. 

 

Steps for Obtaining Host Test Patterns: 

Software Installation: Before installation, disable "User Account Control" in Windows: Start > Control 

Panel > User Accounts and Family Safety > User Accounts > Change User Account Control Settings, set to 



 

 

"Never notify," click "OK," then restart the computer. 

Software Download: https://www.usb.org/document-library/usbhset-ehci-64-bit 

 

 Note: When using USBHSETT software, the corresponding USB hub will be occupied, and its externally 

connected devices (e.g., an external mouse) will not function normally, though a touchpad or remote control 

can be used. 

 Set Test Type: Open the High-speed Electrical Test Tool software, enter the main menu; click 【Host 

Controller/System】, then click the 【Test】 button to enter the host test menu. 

 

Bus Enumeration: Connect a USB device (with speed type matching the host under test) to the host's port 

under test. Click 【Enumerate Bus】, and the status window on the right should display "Enumeration 

Successful". 

   



 

 

Port Control: In "Host Port Control," enter the host port number under test in "Port." The selection in the 

"Port Control" dropdown is related to the test item, e.g., select 【TEST_PACKET】 for signal quality tests, 

【SUSPEND】 for suspend and resume tests, 【TEST_J】 for High-Z level tests. Click 【EXECUTE】, and the 

status window should display "Operation Successful". 

 

 

Display Test Pattern: Remove the USB device from the host port under test. Use a USB cable to connect 

the port under test to the test fixture (which is already connected to the oscilloscope). The oscilloscope will 

now display the test pattern. 

 

For more USBHSETT usage tips or troubleshooting, visit: 

https://www.usb.org/sites/default/files/HSETT_Instruction_0_4_1.pdf 

3.4 Test Procedure 

Clicking on the test item configuration will pop up the specific test window, as shown below. The process is divided 

into six steps: Setup, Test Item Selection, Configuration, Connection, Start Test, and Results. 

https://www.usb.org/sites/default/files/HSETT_Instruction_0_4_1.pdf


 

 

Setup 

 Configuration have "Recall," "Last Used," and "Save" functions. 

 Select the DUT type in "DUT Type," where Hubs also require distinguishing "Downstream" or 

"Upstream." 

 Select the DUT speed in "Speed Selection." 

 

 

Test Item Selection 

Select the required test items in this section. Single or multiple items can be selected. 

 

Configuration 

The test items selected earlier are highlighted in this section. Click to configure the 

corresponding test item and set up the oscilloscope measurement channels.



 

 

 

Connection 

This section displays the test connection diagram and steps. If multiple test items are selected at once, only the 

information for the first pending test item is shown. Connection diagrams for other test items will pop up in 

separate windows after the previous test item is completed. 

 

Start Test 

 When a test fails, options to "Continue" or "Abort" are supported. 

 For the results of the current test round, options for saving the results are provided. 

 Click "Start Test" in the lower right corner to begin the test round. 

 



 

 

 

3.5 Follow the pop-up prompts to complete the test. Upon completion of all test items, the test results will pop 

up. If multiple test items are selected in one round, a pop-up will 提示 (提示: prompt) the connection method 

for the next item when proceeding. It supports returning to the "Configuration" section mid-process to modify 

the signal source for that test item. After modification, click "Start Test" in the pop-up to continue testing. 

3.6 Test Results 

Click "View Results" to view the corresponding test results. 

The upper part lists the test items, providing individual test results and the official required limit values for 

reference. The lower part shows the corresponding detailed graphs. Click on an item of interest in the 

upper part to display its details below. Clicking on the image allows viewing image details.。 

 



 

 

3.7 Test Report 

Click "Report Generation Settings," fill in relevant test information, and select the report type. "Preview 

Report" allows viewing the report effect in advance. In "File Management," select the save path and click 

"Save" to save the test results. 

Note: When saving in HTML format, a folder and an HTML file are generated. To copy, both must be 

copied and kept in the same path.

 

Clicking on a test item provides a hyperlink directly to the specific test waveform:

 

 4 Summary 

As a critical step before product shipment, USB2.0 compliance testing plays a vital role in today's 

product development and manufacturing, inevitably involving significant workload. SIGLENT's USB2.0 

compliance test solution is continuously evolving towards greater simplicity, standardization, and 

automation. It eliminates the tedious and time-consuming processes of manual oscilloscope setup, cursor 

placement, and result comparison against the USB 2.0 specification. Through straightforward configuration 

methods and easy-to-understand graphical connection guides, it helps users reduce test complexity and 

improve production efficiency.。 



 

 

 
 

 

 

 


