
K E Y  F E A T U R E S  +  B E N E F I T S

780 HDMI reference source
780 HDMI Tx port emulates a known-good source 
device for testing HDMI sink devices (e.g. DTV,   
projector).

780 HDMI reference sink
780 HDMI Rx port emulates a known-good sink 
device  for testing HDMI source devices (e.g. DTV, 
projector).

HT-180 passive monitoring
Enables you to passively monitor the I2C         
transactions (EDID, HDCP) and the 5V and hot plug 
events between HDMI devices in an HDMI system 
(e.g. DVD/STB, AVR/Repeater, DTV/projector). 

Portability
Battery powered, enables extended use in the field.

7 8 0  H A N D H E L D  T E S T  I N S T R U M E N T  & 
H T - 1 8 0  H A N D S H A K E  T E S T E R 
A P P L I C A T I o N  N o T E

HDMI interoperability problems related to hotplug, EDID, and HDCP handshaking continue to 
occur in the lab and in HDMI commercial and residential installations. HDMI and HDCP         
compliance testing and plug fests have significantly reduced interoperability problems. However, 
because there are a wide variety of devices in the field and especially older devices, interopera-
bility cannot always be assured through compliance and plug fests.

This Application Note outlines the troubleshooting principles, configurations and test features 
where both the HT-180 Handshake Tester and the 780 Handheld HDMI Test Instrument can be 
applied to identify the cause of an HDMI interoperability type problem. A select set of test case 
examples are provided to help better understand the applications of this instrument set.

The solutions offered, are suitable for any HDMI system, whether in the development lab, in the 
interoperability lab of a service provider or on-site during an installation. For commercial and   
residential A/V installers, the 780/HT-180 instrument set can help in equipment procurement and 
staging prior to deployment or on-site when problems arise. An end-to-end HDCP test can be 
run on a configuration in the lab to help identify devices that do not interoperate with known-
good devices.
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 Troubleshooting Overview

HDMI interoperability problems often result in improper video conditions (no video, snowy video or blinking video). When improper video conditions 
occur in HDMI systems, HDCP, EDID and hot plug is often suspected. Identifying the root cause of these conditions is not always straight forward. In 
some cases swapping the source device, such as the set top box, can help identify the cause.

A better approach is to use the principle of substitution with a known-good “reference device” that emulates an HDMI source and/or sink device in 
the system. Substitution can often identify the faulty component device but not the root cause of an improper video condition. The root cause of an 
improper video condition, whose root cause is related to HDCP, EDID or hot plug, can only be discovered by monitoring the DDC transactions and 
hot plug events between the devices.

The combined functions of the 780 Handheld HDMI Test Instrument and the HT-180 Handshake Tester provide these functions and thereby give you 
the tools to troubleshoot improper video conditions related to HDCP, EDID and hot plug.
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Troubleshooting Principles & Configurations 

The following are three primary techniques for troubleshooting improper 
video conditions which often result from hot plug, HDCP and EDID  
problems. 

Simplification – Reduce the HDMI system to the simplest   �
configuration (least number of devices) that still exhibits the 
symptom when similar user actions are taken. 
 
 
 
 
 
 
 

Substitution – Substitute HDMI devices in the simplified system in   �
order to reduce the number of unknowns. The 780 Tx and Rx ports  
emulate known good HDMI source and sink devices. You can begin        
substitution with any device. A good practice is the substitute with  
the source first and then work from upstream to downstream. By 
noting which substitution configuration causes the problem to go  
away, you can identify the probable cause to the device level. 
 
 
 
 

Passive monitoring – Passively monitoring the HDCP, EDID and hot  �
plug transactions in the simplified configuration and the original 
configuration will typically reveal the root cause of the HDMI 
interoperability problem.
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780 Source Test Tools

For testing source devices, the 780 Rx port emulates a known-good 
HDMI sink device. You can intiate a video test with HDCP content     
protection. This is a basic confidence test to determine if the source is 
sending proper video and if its HDCP authentication is enabled and  
correct. You can provision the 780 Rx port with any EDID that you have 
access to. The results are shown directly on the 780 display (below).

HT-180 Test Tools

Using the HT-180 to passively monitor the EDID and HDCP transactions 
as well as the hot plug events, provides the insight you need to identify 
the root cause of a problem. You can monitor both the upstream and the 
downstream transactions simultaneously.

Troubleshooting Test Tools

The 780 Handheld HDMI Test Instrument offers a variety of useful test features to help you isolate HDMI interoperability problems. The 780 provides 
video, HDCP, EDID and other tests for verifying both HDMI source and HDMI sink devices.

The HT-180 Handshake Tester enables you to passively monitor the DDC transactions (i.e. HDCP and EDID) and hot plug events between a source, 
repeater and sink device. You can view detailed traces, parsed out in human readable text, for both the upstream and downstream transactions.

780 Sink Test Tools

For testing sink devices, the 780 Tx port emulates a known-good HDMI 
source device. You can intiate a pattern test with HDCP content        
protection. This is a basic verification test to ensure that the sink devices 
can authenticate and encrypt data properly from an HDCP source 
device. The results are shown directly on the 780 display (below).

You can also intentionally extinquish HDCP to test whether the results 
are the same with and without HDCP active. This tells you if a particular 
interoperability problem is HDCP related.

You can also run a basic EDID verification test on a sink device (below).
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Case #1
Symptom: No video or blinking video
Action: Switching input ports on HDTV 
Root Cause: HDTV HDCP registers not ready

The problem exhibits itself when a user changes from one HDMI input 
on the HDTV to another and then back. A source will not be able to 
authenticate with a sink (HDTV) if the HDTV’s HDCP registers are not 
initialized and active.

Simplification techniques of the HDMI system will result in a configura-
tion of the source device connected directly to the HDTV. You can then 
substitute the 780 Tx port for the source device and run a pattern test 
first with, then without HDCP active and compare the results. If the 
HDCP test fails, i.e. the symptom persists, and the test without HDCP 
produces a pattern, you know that the problem is HDCP related. You 
can also rule out the source device as the cause. This is because if the 
HDTV is not properly getting its HDCP registers ready, even a known-
good HDCP source (780 Tx) will not be able to authenticate. 

The root cause can then be brought to light by passively monitoring 
both the original configuration and the simplified configuration. The trace 
file should show a failure of the sink (HDTV) to respond. The failure to 
reactivate an HDMI port may be a design flaw in the HDTV. Sometimes 
the condition can be cleared temporarily by disconnecting then recon-
necting the HDMI cable.

Case #2
Condition: No video or blinking video
Action: Play source content after connection
Root Cause: Source doesn’t read BCAPS

This problem exhibits itself when a user initially connects a source 
device or switches back and forth on the HDTV inputs. Normally this 
problem will occur--if it is related to BCAPS--when there is an A/V 
receiver between the source and the HDTV.

An HDMI source device should read the BCAPS register to determine if 
the sink HDCP registers are available and to ensure that the down-
stream device is ready to authenticate. The BCAPS register indicates if 
the connected sink is a repeater device and if the device is HDMI capa-
ble. Since the value of the repeater bit is used in the encryption cipher, it 
is important to read the BCAPS register. Failure to read BCAPS could 
result in a no video condition on the display. 

Attempting to simplify the configuration by eliminating the A/V receiver 
will most likely correct the problem. You can then substitute the 780 Tx 
port for the source device and run a pattern test first with, then without 
HDCP active and compare the results. The problem should go away 
even with HDCP active because the 780 Tx port emulates a known 
good HDCP source and will properly read BCAPS. This substitution indi-
cates that the source is the most likely cause.

The root cause can then be determined by passively monitoring the 
original configuration. The trace file should show failure 31 – “Ro was 
read prior to reading BCAPS”. The failure to read BCAPS by the source 
is a software design flaw. There is no simple workaround suitable in the 
field.

Troubleshooting Example Cases

The test cases discussed in this Application Note have a common symptom: improper video. This could be no video, blinking video, or snowy video. 
These are the symptoms which will most likely result from an HDCP authentication failure. 

Each test case is characterized by its symptom and the actions a user had taken that caused the symptom.
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Case #4
Symptom: No video or improper video
Action: Play source content after cable connection
Root Cause: Source doesn’t read EDID

When an HDMI source device connects to a downstream HDMI device, 
it is suppose to read the EDID of the sink that it is connected to. 
Reading the EDID is used to determine the capabilities of the down-
stream device(s) such as the colorimetry, resolutions, etc and whether 
the device supports HDMI or not. An HDMI source device will check for 
a vendor specific data block in the CEA block (block 1) of the EDID. If 
the source device does not read the EDID of the downstream device it 
may output a resolution that the display does not support or does not 
support properly. The result is improper video or no video.

Simplifying the configuration by eliminating the A/V receiver may still 
exhibit the problem. You can then substitute the 780 Tx port for the 
source device and run a pattern test first with, then without HDCP active 
and compare the results. If the HDCP test fails, i.e. the symptom per-
sists, and the pattern test passes, you know that the problem is HDCP 
related. In this case, substituting the 780 Tx for the source device and 
running the HDCP test will show that the problem goes away indicating 
that the source is the most likely cause.

The root cause can then be determined by passively monitoring the 
original configuration and a configuration with the source device directly 
connected to the 780 Rx. The trace file should show failure 3 – “Source 
never read EDID”. You can correct the problem on site by selecting the 
resolution manually.

Case #3
Symptom: No video or blinking video
Action: Switch input ports on HDTV; connect cable
Root Cause: A/V Receiver not forwarding hot plug

When a repeater device such as an A/V receiver is between an HDMI 
source and HDMI sink (HDTV), it must pass a hot plug pulse upstream 
when a hot plug event occurs downstream at the HDTV or projector. A 
hot plug should be generated when there is a plug/unplug event or 
when the user leaves and then switches back to the HDMI port. If the 
A/V receiver fails to pass the hot plug upstream, the source will not 
attempt to reauthenticate. However, the HDTV will have reset its HDCP 
registers and will not respond to HDCP transactions initiated during a 
prior authentication between the two devices. A no picture or blinking 
video condition results.

Because the fault will follow the A/V receiver, the fault configuration can-
not be simplified by eliminating it. Substituting the 780 Tx for the source 
device and then the sink device (or both) will show that the problem will 
not go away, indicating that the A/V receiver is the most likely cause.

The root cause can be determined by passively monitoring both the 
original configuration and either or both of the substituted configurations. 
The trace file of the upstream transactions should show that no hot plug 
occurs or an improper hot plug pulse occurs and the source will repeat-
edly attempt to reauthenticate. It will fail each time Ro is compared to 
Ro’.  Failure to pass hot plug or a proper hot plug may be a design flaw 
or an anomoly in the state of the device. You may be able to clear the 
fault by simply causing a hot plug event at the input to the A/V receiver.
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Troubleshooting Example Cases (continued)
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Case #5
Symptom: No video or improper video
Action: Play source content after cable connection
Root Cause: Sink device has a bad EDID

When an HDMI source device connects to a downstream HDMI devices, 
it is suppose to read the EDID of the sink that it is connected to. The 
reading of the EDID is used to determine the capabilities of the     
downstream device(s) such as the colorimetry, resolutions, and whether 
the device supports HDMI or not. If the source device cannot read a 
valid EDID from the downstream device it may not initiate HDCP 
authentication. The result is no picture.

Attempting to simplify the configuration by eliminating the A/V receiver 
may still exhibit the problem if the A/V receiver simply forwards the EDID 
of the downstream display. Substituting the 780 for the source device 
will show the same result. The 780 has an EDID test which can identify 
some problems including incorrect header. Substituting the 780 for the 
sink device will show that the problem goes away because the 780 Rx 
port emulates a known-good EDID. This indicates that the sink is the 
device at fault.

Troubleshooting Example Cases (continued)
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The root cause can then be determined by passively monitoring both 
the original configuration and the simplified and substituted              
configuration with the 780 Tx replacing the source device. The trace    
file should show failure 2 – “EDID header incorrect”. A bad EDID is most 
likely a fault of this particular HDTV.
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