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High-Definition Multimedia Interface (HDMI) is rapidly being adopted as the standard
interface for digital consumer devices such as digital TVs, DVD and recordable DVD
players, flat panel monitors and set-top boxes. HDMI supports standard, enhanced, or
high-definition video, as well as an array of consumer enhancements.

The HDMI protocol is based on Transition-Minimized Differential Signaling (TMDS) such
as high-speed serial link technology. An HDMI link consists of a single clock channel and
three data channels, with a maximum signal frequency of ~1.65GHz. To assure signal
integrity low capacitance ESD protection devices such as the ~0.25pf Raychem Circuit
Protection PESD can help protect HDMI signal lines exposed to the outside world.

APPLICATION NOTE

ESD Protection for HDMI Applications
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Benefits:
¢ Protects sensitive equipment ¢ Helps comply with IEC61000-4-2
against ESD level 4 immunity requirements
e Suitable for high speed data ® |[n most cases, can be added
transmission applications without additional agency testing
¢ Helps maintain signal integrity ® Helps conserve valuable board ‘gw
between devices space (( ( ol
Features: Applications: K\ 4
e Low capacitance (0.25pF typical)  ® HDTV, LCD and Plasma SR
e Low leakage current monitors and projectors
e Low clamping voltage * Set-top boxes
e Capable of withstanding * DVD players
numerous ESD strikes e A/V receivers
® EIA sizes 0402 and 0603 e Digital video recorders
® RoHS compliant e Computers OVD Player .
. . igita
¢ Video projectors Camcorder
Typical HDMI circuit schematic with PESD devices Typical IEC 61000-4-2 surge pulse
(based on HDMI Specification Version 1.2) with and without PESD device
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Typical Device Ratings and Characteristics

0603 and Continuous Typical Typical IEC Typical Typical TLP Typical TLP Typical Typical Max
1206Q-140 Max IEC Clamping TLP Clamping Clamping Capacitance Leakage Leakage
Devices Operating Trigger Voltage' Trigger Voltage? Voltage? @ 1MHz, Current Current
Voltage Voltage' after 30ns Voltage? after 30ns after 60ns 1Vyms @ 14Vpe @ 14Vpe
Symbol Vi V1 iec) Ve ee) V1 (1Lp) Ve (1ip 30) Ve (1ip 30) Cy I (rvp) I (max)
Unit \Y \Y \Y \Y \Y \Y pF nA nA
Value 14 350 30 320 75 65 0.25 < 0.001 0.01
Note 1: IEC 61000-4-2, level 4, 8kV contact test method ESD voltage capability (tested per IEC 61000-4-2, level 4, contact method)
Note 2: TLP test method at 500V * Typically 1,000 pulses
0402 Device Continuous Typical Typical IEC Typical Typical TLP Typical TLP Typical Typical Max
Max IEC Clamping TLP Clamping Clamping Capacitance Leakage Leakage
Operating Trigger Voltage' Trigger Voltage? Voltage? @ 1MHz, Current Current
Voltage Voltage' after 30ns Voltage? after 30ns after 60ns 1Vims @ 6Vpc @ 6Vpc
Symbol Vie V1 e Ve e V1 (11p) Ve e s0) Ve (rip s0) Cy I (Tvp) I (max)
Unit \% \% \% \% \% \% pF HA HA
Value 6 150 25 225 40 35 0.25 < 0.001 0.05
Note 1: IEC 61000-4-2, level 4, 8kV contact test method ESD voltage capability (tested per IEC 61000-4-2, level 4, contact method)
Note 2: TLP test method at 500V * Typically 500 pulses
Typical Performance Insertion Loss of PESD and 8 pF MLV
Peak to Peak Voltage Amplitude at 480mV 2
Signal Frequency at 240MHz Equal to 480 Mbit/sec
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Summary

Design Guidelines

Careful design and placement decisions help optimize HDMI connectiv-
ity. Good design practices mandate that data signal ground and chassis
ground not be tied together at the board level. Decoupling capacitors
between Vbus and chassis ground can help minimize EMC issues.

Upon connection, ESD surges may occur when using HDMI connec-
tors. Decoupling of the signal and chassis ground can help to reduce this
occurrence. Care must be taken to ensure that the grounding is done
properly to avoid propagation of differential signals between signal and
chassis. For maximum protection, PESD suppression devices should
be installed as close to the source of ESD transients as possible.

Raychem Circuit Protection's low-capacitance PESD suppression com-
ponents reduce ESD transients to a level that helps prevent damage
to electronic HDMI interface. PESD devices provide exceptionally low
capacitance—typically ~0.25pF—and perform better than other com-
parable components in transmission line pulse (TLP) testing, as well
as IEC61000-4-2 testing (8kV contact, 15kV air discharge). They are
capable of handling numerous ESD transients—up to 1000—without
performance degradation and offer a lower trigger voltage and a lower
clamping voltage than typical polymer ESD devices.

tllca / Electronics

a vital part of your world

Worldwide Headquarters Tel  (800) 227-7040 www.circuitprotection.com
308 Constitution Drive, MS R21/2A (650) 361-6900 www.circuitprotection.com.hk (Chinese)
Fax (650) 361-2508 www.raychem.co.jp/polyswitch (Japanese)

Menlo Park, CA USA 94025-1164

All information, including illustrations, is believed to be reliable. Users, however, should independently evaluate the suitability of each product for their application. Tyco Electronics Corporation makes no war-
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