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INTEGRATING WIRELESS
INTO CONSUMER GOODS
HDMII (high'definitton multimedia interfaceJ has been embraced
hy content providers and has a high adoption rate in consumer
electronic AV products. ft extends wireless connectivifi between
source devices, Blu-ray DVD players, for example, and display
devices such as LCD, flat panel displays

all digital audio/video codecs on the market

today such as H.264 and MPEG and even

new codecs yet to be invented.

Extension Basics
The Cwave chipset comprises an RFIC [radio
freqLrency lntegrated circuitl and LNA {low
noise amplifierl implemented in SiGe ond an

integrated baseband/MAC implemented In

CMOS. The same chipset supports use over r

wiTeless and coax, as well as hybrid systems

rrhe HDMI/HDCP l icensing reqLriremcnl

I mendates that inteoratlnq an HDMI

I wireless solution into a home

enteftainment system for any extenslon
product requires a minimum of two devices:

a device to extend frcm the video source or

transmittec and a device to extend to, i.e. the

video sink, or rcceiven
Such a solution should seamlessly extend

the HDMI intefface on a video source to tfre

HDMI interface on a video display iust as an

HDMI cable would. The most challenging

aspect of this is the transfer of the video and

audio data between the two video prcducts.

Howevet the most critical portion of the

design is compliance with the encryption

requirements, as appaoved under the terms

of the HDCP license agreement.
The throughput rcquirement of HD video

{lOBOiis 
- 

1.sGbit/sec
and 1O8Op 

-3Gbit/secl

can exceed the data-
carrying capacity of a
given wireless link, so
a visually lossless, low-
latency video codec
is desirable for
t€nsporting the video
signal across the
wireless connection.
Puls+Link, a UWB

lultrc wideband] fabless
semtconductol
company, developed
Wirelessfon-HDMI
technology based on
its Cwave UWB chipset.

The company chose
JPEG20o0 as the video
comprcssion codec. lt
encodes each video frame independently,

so it is a near rcal-time 0ow latencyl
encoding system. lt also has better errc'

resi l iency than othef encoding schemes such

as MPEG2 or H.264. Addit ioralfeaturee.

such as layering, paovide for graceful

degradation in the image. lt can also be

throttled, i.e. the video codec's bit rate can

be dynamically controlled to match the

wireless channels performance. At close

range the maximum performance of the

video codec is enabled and as the distance

or channel impairments increase the video

codec can be scaled to lower btt rates and
performance levels.

JPEG2ooo is the same high-quality video

codec used by movie theatres for 'digital

cinema'. Finally, therc are no licensing or

royalty fees with JPEG2OoO [unlike MPEG].

Cwave is essentially a bit-pipe for

tmnsporting digital data with quality-of-

service. lt is therefore capable of supporling

Puls6link pr€miered the first fu l\dntegrated wir€lessfor'
HDMIHDW from Westinghouse Dighal Electronics

Evaluation kits and reference design krts are

available for coax and wircless evaluarion.

This solution enables bridge connections

between enteft ainment devices
communicating via 1394, Ethernet or

HDM/DVl tpansport formats, as well as

MPEGz of JPEGaO0O transport streams.
Cwave reference designs for HDMI

solutions offer rcal-time.
visually lossless wrred
and wireless streamrng
of high quali ty audio and
video content between
entertainment devices
and HDTV displays.

The goal is to ensurc
that the video image
transmitted across the
l ink and displayed on the
HDTV \vill be of the
highest quality possible
in a given wireless
enviTonment on a fTame
by-frame basis. A
dynamic, real-time, self-
optimising suite of JPEG
video encoding rates,
image layenng, antenna
divercity End self-

adjusting PHY pates enable cwave to

meet this objective.
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Optimal wifeless
To optimise the wireless Ink, one of the

easiest methods of maintaining Ink qual i ty LS

th.ougl_ r 're use o'arleand d ve-s!y. This is

done by maintaining maxlmLlm ihroughput

across the wireless l ink. Most digital radios

step down thfough pre-determined settlngs

to tnade off between distance ond

throughput. Thene afe dif ferent antennae

designed for UWB, offe.ing size,

peaformance and coverage lomni direct iona]

or directional] trade offs.

Consumers may pLace their source devLces

and displays anywhere in a aoom w$lout

conceming themselves with wif eless

antenna placement oT perfofmance so,

an omni-dircctional antenna, is typicalLy the

preferred choice. This allows for the

broadest possible conf iguf atlon ot

tmnsmit and receive devices fTom

one home to tne nex!.
There afe pfimarlly tlvo configufatlons

when using the Cwave chipset for HDMI

wircless solutions. The transmtter unlt ln

both configunations wil exist as a dongle that

can be connected to one or more Jegacy

video source devices. In one configuration,

the rece've u1'l is also a dongre Lhdt can be

connected to the existlng HDMI or

component video port of a legacy HDTV ln

the ot l_er cor'rgLrarion. the receive L,n L is

integrated intefnally within the HDTV

Antenna choice and PLacement are

irnportant design considerations. A

directional receive antenna can be used, but

is typically best sulted for professional

installations. A variety of omni-directional

LjWB antennas are avai lable. Larger

antennae will perform bettec but smaller

antennae are avai lab e to meet various

product design objectives. Size can fange

between a few inches long for a dipole

antenna down to'f ingernai l  slze for smaller

antennae.
lf at least two antennae ale always

en ployed ar boLh rl"e LTa'rsn_i and receivF

ends ofthe wireless l ink, each antenna

functions as a dual tronsmit/receive
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antenna. anlenna
diversity pfovldes

Lncaeased peTl0Tmance

as the physical
separation betlveen the

two antennae increases,
A transmtter dongle

wil l  typical ly be placed

inside a mutimedia
equipment rack or wall
unit  alongside the other

video-source devices, so

the antenna separatlon
wlll typically be no more

than '17in to '19in. This is

consistent with the width

of similar video-source devices to which the

transmit un t is connected. This antenna

sepanaton can be achieved by ether a

perna'reff  l i reo design of such w dtl^ Ior

the iransmlt dongle itself, or by using a

f lexible cabie leadlng from a smaller dongle

to one or morc antennae that the consumer

can place as desifed. With such small

antenna separatlon, signal loss due to

antenna cornpcLo. cao es is nol an issu(

Leveraging gains
The pe|formance gains made possible

thaough antenna diversity can be levefaged

atthe receive side ofthe wireless l ink. l f

possibLe, position the two antennae as faT

aparr as the HDTV display is wide. Here' the

Lrse of a tlexible antenna cable betlveen the

receive dongle and at least one externaL

antenna is the most desirable design l f  the

receive unit is to be lntegrated within a new

flat panel display, the antennas can l le

moLrnted rnside the television frame on both

the right and left sides of the HDTV.

One of the many benefts of the Cwave

chlpset design is that it inc udes a LNA elong

with the Cwave BFIC and baseband/MAC

chips. This separate low-cost [sub-$1] LNA

chip can be mounted directly at the antenna

tself, physically separate from the RFIC and

baseband/MAC chips. When an LNA is

mounted at the antenna, the signal receLVed

at the antenna is amplifled before being sent

down the wlre connecting the antenna to the

cnrpseL
When the receiver is

integmted within an HDTV
panel, the paneL's size and

form factor typically allow

for good separation
betvveen the tlvo
antennae to asstst better
performance ior antenna
diversity. Howevet the

minirnal panel thickness
can also affect the size

of antenna that mtght
be used. The covers on

a given HDTV panel are typically plastic and

do not atfect BF performance, but the

interiof typically contains a metal framework

that supponts the weight of the glass panel

The antenna design chosen for use within

tl^e I CD pdnel is typrcarlv a low cost. omni_

directional, PCB design that could be easiiy

mounted in the thin confines of the LCD
packaglng.

Directional antennae can be considered

but when using them it can be difficult to

achieve 
'anyrvherc in the room' coverage

with diversity. Custom installatlon for a

particular room layout is often needed to

ensure that dtrectlonal antennas are
properly 6ligned for the necessary wiTeless

signalconnectron.
Thermal dissipation must be achleved

within eithen the dongle enclosure or the

HDTV unit inside which the wireless chipset

wil l  reside. This must be accomp ished

without the use of forced alr_cooling [ans
c,og wilr  oLs!, are qo gy, and redJce device

reliabilityl.
The company provides two HDMI inputs

and one component inpLlt. This allows up

to thfee video soLlrces to be wjrelessly

connected to the HDTV. The video source

can be selected elther manuElly by a

select button on the transmltter oT

automatically, based on which input

devrces aTe poweleo on.

Bemote contTol of these source

co'nma'rds ca4 be pertorned ether by us'rg

standaad CEC commands supported by any

remote control and included as part of the

HDMI specif icat ion, or by the use of an infra-

red back channel. A separate wircless l ink is

established between the transmitter and

rcceiver to pass infra-red slgnals from any

remote conrol unit. The HDMI feceiver

fefefence design has an intTa-red Tecever

and can repeat this signal from the HDMI

tTansmitter to .etnansmit the infra-fed slgnal

to its local soulce devlces,

BRUCE WATKINS is President end mO,
PulsellNK
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