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USB (Universal Serial Bus) enables peripheral devices such as portable disk drives, printers, and digital cameras to be connected to a PC using a universal interface
socket, and allows these devices to be hot-swapped.

The theoretical maximum data rate of USB 2.0 is 480 Mb/s and USB 3.0 is expected to deliver data rates up to about 5 Gb/s. 

With the advantages of a fast data rate and widespread interchangeability also comes a variety of challenges for testing of USB devices. Tektronix' comprehensive,
integrated tool set enables you to resolve these issues quickly and efficiently so that you can easily design USB products that comply to the standards.

Electrical Validation & 
Compliance Test
The Signal Quality test is the most crucial of all the
USB tests. If a design passes this group of tests, 
it is likely to pass most of the other tests.Among
these tests, the eye diagram test is the most critical.
A “Pass” implies a robust design. Signal quality 
tests include:

Eye-diagram testing
Signal rate
Packet Parameters
Jitter
Monotonicity
Rising and Falling Edge Rates

Signal Path Characterization 
With increasing speeds, signal path characterization
is becoming more important. As an example, USB
2.0 specifies differential impedance tolerance or 
loading that a compliant USB 2.0 device is permitted
to apply to the USB bus.

The specification outlines the measurement proce-
dures that the device designer should use in deter-
mining compliance to the specification. The USB 2.0
specification requires the incident pulse risetime 
of the TDR differential measurement to be 400
picoseconds. Which in turn requires a TDR 
measurement instrument with the capability to 
adjust the risetime of the incident pulse. 

Digital Validation & Debug
A USB system is a form of network with many 
interdependencies. Determining the cause of a data
error or performance problem can be very difficult.

USB devices must therefore also be tested for 
compliance with the USB-Implementers’ Forum
(USB-IF) interoperability specification. This includes
bus behavior such as low-level signaling; chirp 
speed negotiation; suspend or resume, as well as
other bus events such as packets-transactions; 
control-transfers and device class decoding. 
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Electrical Validation & 
Compliance Test

DPO7000; DPO/DSA70000 Oscilloscopes, 
Signal Generator and Analysis Software

Oscilloscopes with rise time performance to 
support USB2.0 high-speed tests

TDSUSB2 Compliance Test Package brings 
expert USB 2.0 compliance measurement tools 
to Tektronix Oscilloscopes

TDSUSBF Test Fixtures is preconfigured for 
USB-IF specified compliance tests

USB-IF recommended single ended-, 
differential- and current probes for more 
accurate measurements

Signal Path Characterization

DSA8200 Sampling Oscilloscope and 
TDR Modules

The DSA8200 Sampling Oscilloscope and 80E04
dual-channel time domain reflectometry (TDR)
sampling modules with up to 23ps incident and
28ps reflected rise time

True differential or common-mode TDR and 
S-parameters testing of two coupled lines, 

Independent testing of isolated lines which
ensures measurement accuracy of non-linear 
differential devices

Digital Validation & Debug

TLA5000 or TLA7000 series with Crescent Heart
USB support package

TLA Logic Analyzers to quickly control, monitor,
capture and analyze real-time system operation in
order to debug, verify and optimize USB designs

Crescent Heart USB-2XP probe adapter facilitates
"industrial-strength" probing of USB2.0/1.1/1.0
systems when used with Tektronix logic analyzers

Acquisition and display of all aspects of USB2.0
bus behavior, including chirp (speed-negotiation)
protocol, bus signals' behavior and seamless
tracking of USB domains
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