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Video testers now state of the art  
for HDMI 2.0 6G
Version 2.0 is the next generation of the HDMI standard, and it is posing new challenges for T&M equip-

ment. Users of the Rohde & Schwarz family of video testers are, however, taking it all in stride. New options 

enable them to test consumer electronics equipment and components for their protocol interoperability and 

– for the first time in this class – their physical transmission characteristics, too.

Protocol tests
Tests complying with HDMI Forum com-
pliance test specification 2.0 can be per-
formed with the new R&S®VT-B2362 
HDMI CTS RX/TX 600 MHz module 
(Fig. 2). The new HDMI version supports 
e. g. UltraHD formats with deep color 
and 3D mode. The module can now test 
the TMDS protocol, which is the basis 

for the standard, for errors even at data 
rates > 340 Mcsc. In particular,  testing 
can be performed on HF1-10ff test IDs 
for sources and HF2-5ff for sinks as 
contained in the specification (see data 
sheet for details). The HDMI Forum’s 
new test IDs are also officially certified, 
just like the previous ones.

Fig. 1: The R&S®VTC video test 

center connected to a set-top box 

running a time domain analysis 

with eye diagram.

The module has an HDMI type A input 
to which sources such as set-top boxes 
and Blu-ray™ players can be connected. 
The HDMI CTS source test software 
option enables the compliance test IDs. 
After configuring the resolution, format, 
test sequence length, etc. for the partic-
ular test, the option tests the recorded 
raw TMDS data for content errors.
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High-quality TMDS signal source
The sequences are loaded from the hard 
disk into the RAM and then played out 
with pixel-precise accuracy via an FPGA. 
Implementation in an FPGA offers clear 
advantages over commercial chipset-
based solutions. It can be upgraded 

to meet future extensions to the stan-
dard, plus it generates signals with out-
standing electrical characteristics. This 
also makes the generator suitable as a 
reference signal source for testing the 
physical transmission characteristics of 
cables, converters, etc.

Fig. 2: The R&S®VT-B2362 module offers TMDS 

protocol compliance testing of signals with data 

rates of up to 600 Mcsc.

Fig. 3: Dialog for running a CTS scrambling test 

for sinks.

Fig. 4: Configuring a compliance test using 

R&S®AVBrun based on the example of an  

HDMI sink.

The HDMI type A output is used to test 
sinks such as TVs and monitors. The 
required HDMI CTS sink test software 
option (Fig. 3) generates test sequences 
for all relevant formats defined in the 
compliance test specification.
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Automated tests and protocols
Compliance tests can also be called up 
and run individually. The R&S®AVBrun 
test sequencer (Fig. 4) is a very useful 
tool, saving precious time by running 
multiple tests in different formats based 
on the CDF of the HDMI standard. It 
also generates a PDF and HTML log.

Time domain analysis  
on HDMI sources
The R&S®VT-B2380 TMDS time domain 
analyzer module (Fig. 5) is an inexpen-
sive, user-friendly time domain analysis 
tool with 6G support for HDMI sources. 
It enables users to ensure that a DUT 
electrically complies with the standard. 

For this purpose, the R&S®VT-Z2385 
HDMI type A TPA test adapter (Fig. 6) 
is used to connect the DUT, a set-top 
box or a tablet to the module via an RF 
cable and control lines.

A switch matrix in the test adapter 
allows the user to switch between the 
differential signals to be analyzed. EDID 
emulation in the adapter puts the DUT 
in the correct operating mode (Fig. 7).

Eye diagram analysis  
using subsampling
TMDS technologies typically have repet-
itive signals with frequencies of up to 
6 GHz that can be easily captured using 
subsampling. The advantage over a 

Fig. 5: The R&S®VT-B2380 module combined 

with the R&S®VT-Z2385 test adapter (Fig. 6) 

offers eye diagram measurements on HDMI 2.0 

sources.

Fig. 6: R&S®VT-Z2385 test adapter.

solution that works in real time is that 
the test module is more compact and 
cost-effective.

Key parameters such as amplitude, rise /
fall times, signal-to-noise ratio and bias 
voltage as well as possible skews can 
be determined from the generated eye 
diagram (Fig. 8). Different views such 
as cursor measurement, histogram 
and mask display offer users increased 
convenience.

Besides the underlying eye diagram 
measurements, additional optional mea-
surements can be run based on the 
HDMI test specification: VL, Voff, Trise , 
Tfall , intra-pair / inter-pair skew and clock 
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Abbreviations
CDF Capabilities declaration form
CEC Consumer electronics control
CTS Compliance test specification
DDC Display data channel
EDID Extended display identification data
FPGA Field programmable gate array 
HDMI High-definition multimedia interface
HPD Hot plug detect
Mcsc Mega characters per second per channel
MHL Mobile high-definition link
TMDS Transition minimized differential signaling

duty cycle. These are complemented 
by electrical measurements on the con-
trol lines (CEC, DDC, HPD, +5 V power); 
see data sheet for details.

Compared with the competition, the 
time domain analyzer is compact and 
easy to operate. Instead of many indi-
vidual components such as EDID emu-
lator, capacitance meter, test adapter, 
etc., the user gets an integrated all-
in-one solution with plug-and-play 
characteristics.

Summary
With its new HDMI 2.0 test modules, 
Rohde & Schwarz meets the various 

Fig. 7: Menu for configuring the EDID to request 

a specific output format from an HDMI source.

Fig. 8: Eye diagram of an HDMI 2.0 TMDS 

 channel with a data rate of 5.9 Gbit/s in cursor 

measurement mode.

demands of developers and manufac-
turers of consumer electronics equip-
ment as well as chip manufacturers 
and test houses for 4K UltraHD equip-
ment. Besides protocol compliance test 
solutions, the video testers offer users 
a unique, integrated and easy-to-use 
time domain analysis solution that in 
most cases eliminates the need for an 
oscilloscope.

Thanks to its modular design and wide 
range of base units, the tester fam-
ily can be configured to suit individual 
requirements. The family comprises the 
R&S®VTC video test center for high-end 
R&D applications (Fig. 1), the R&S®VTE 
video tester for portable use and test 

system integration, and the R&S®VTS 
compact video tester for cost-effective 
applications. Besides HDMI test mod-
ules, analog video interface and MHL 
options are also available.

Harald Gsödl
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