W RELESS DATA COMMUNI CATI ON DEVI CE DESCRI PTI ON TECHNI CAL FI ELD [ 0001] The
invention relates to a | owcost wireless data communi cati on device that

ext ends twe 2o@anaedssng carrier frequency of devices suchpas/usésiogssso Local
Area Network ("LAN') equipnment to the mllineter wave frequency band and
further reduces the nunber of corrponénts necessary for such extension.
BACKGROUND OF THE | NVENTI ON [ 0002] Corrputer systems such as personal

conmput ers, notebook co uters | a to uters r{})uter term nal s,
personal digital assi¥l 1\4 PEVICEcessing units may be
i nterconnected via a parti cuI ar type of w reI ess data network, a Wreless
Local Area Network ("wireless LAN'). In such a configuration, term nal

devi ces include a comuni cation cpptcpiprgONSuch as a Media Access
Controller ("MAC') to interface data processing equi pnment and a wireless
transcei ver. The controller selects the radio channel at which the radio
transcei ver operates, organi zes data for transm ssion and reception across
the wirelasHNIANL eegdpper forns error correction and other functions. [0003]
Typically, the transceiver used by these devices to comunicate via the

Wi rel ess [DMN]i S Hesmeﬁ&ﬁbatedymlowacdkmiidl@quaaecym uiitatondevicedat | n t he

conventi onal tFlanscel ver, anten recei yes SI% allyos ﬁgfd ovides themto
a bandpa<&tepgs ?PQeéartmg(ﬁ?mﬂ{ Toé’ﬁré‘iyo fages suands prrel Lpcaharegpleyyorkial s and
radi o noi(SEeANt)dyuipmanttb @dahidinetitehvd a8giehell ban@tind fik@EsduceAShEmbei Se
outside of the predeterm ned bandw dth of interest are attenuated. The

sel ect ed GREOEPYIGAS eCEHANNET Leh SXENSiRn| i fi ed by a noi se anplifier prior to
conversion to an Internediate Frequency ("IF") by the receiver m xer.

[ 0004] WERACKGROSIND OFTHE ENVENPION er passes signals to one or nore output
transmt
[0002] Computer systems such as personal computers, notebook computers, laptop

computers, computer terminals, personal digital assistants (“PDAs”) and other data
processing units may be interconnected via a particular type of wireless data network, a
Wireless Local Area Network (“wireless LAN”). In such a configuration, terminal devices
include a communication controller such as a Media Access Controller (“MAC”) to interface
data processing equipment and a wireless transceiver. The controller selects the radio
channel at which the radio transceiver operates, organizes data for transmission and reception

across the wireless LAN, and performs error correction and other functions.

[0003] Typically, the transceiver used by these devices to communicate via the wireless
LAN is a superheterdyne radio frequency (“RF”’) device. In the conventional transceiver, an
antenna receives signals and provides them to a bandpass RF filter, or diplexer, that selects
only the RF signals and radio noise within a predetermined bandwidth of interest. Radio
noise outside of the predetermined bandwidth of interest are attenuated. The selected RF
signals and noise are amplified by a noise amplifier prior to conversion to an Intermediate

Frequency (“IF”) by the receiver mixer.

[0004] When transmitting, a converter passes signals to one or more output transmit
filters. These filters, also known as the “transmit side” of the diplexer, attenuate those signals
outside of a desired predetermined transmit bandwidth. A power amplifier may also be used

to amplify signals before or after those signals are received by the transmit filters.



filters. These filters, also known as the "transmt side" of the diplexer,
attenuate those signals outside of a desired predetermned transmtt

bandw dt hwoAogmaesssanpl i fier may al so be used to anplifpcyiugpess24s8d ore or
after those signals are received by the transmt filters.[0005] Wreless
LAN equi pnent is easy to depl oy since 4t eliminates the need for connecti ng
cables and wires to each network device. Thus, not only do wrel ess | aptops
have access to a wireless LAN, but deploying desktops and ot her

wor kst at i[8005]j s WielpssLAD equiment jseawdg derlpwsipesiiglisninatss the negd ) ess LAN

equi prenteoRas it QBfs R &R 8 bathtmBdlorl S Thisy nétrbn}yd%aﬂreﬁésgﬁa%tolpg WveOr nore

wirel ess LAN signals intersect each other at nmultiple points. [n urban
areas wheaeeess loa wisalgse LANg betigPloyag tesktope) arfd ahes porkstatipesis easiesps elbpl e is in
close prgxidayt : S uibikE] by ofivtio or nore
Wi rel essqﬁ%e%h’s}?{%%cg)lugﬁw;bfg’%%ggrﬁ Iﬁ%ﬁie %‘Pealgtihag%) ? rIg %%ﬂf@%@véy ,1 known
syst ens fusbanardae e ngmoteeviredasg BAD signals aitersert eieh atheoammuliiplapdiols. Hevi ces have

unti | now L Gapl.L Gl B 5Bl EYRRIN HRASLIBLELARL. SONMBRAES oI US, a need

has arisenfor a wrele conmuni cat i on devic extends the
vi abl e wgvalimitgtdeach other; thisassrseaivmphémoaienanofliwb of mpteharelese lddlesgnalse cost

associated in the extension. J0Q06] The present 4 nvention is provided to
Soroe £ SRt n el B Berk MRkl 1 Ph SRR sy Mg The'ngcf Y| 950
advant agesiretassl das penmsnicunion gevicds tet dnyil ow eruissdsheins obéxpehsiee t ype. A ful |

di [ f the feat d t, f.th t inventi [
et or 1 od TELPHES FOTRB ! Wot R RS aeh bt PHe R FPRBRGLo 1

r ef er encejetide thacexemaOMip anylevghvelespth 80Wirel SYYBMAMYDICHioh bt fubdvErhdduclN th@007] The
present invention is a device herein referred to as a "transconverter" that
i's easi | YOUGMOFBEIIHERXEIIGYy final stage radio equipment in a wirel ess LAN
transcei ver. The transconverter up-converts transmtted W.AN signals and

down- conJeed63 r erteipvaecht\hlveiNisi igplvided  satve tHerppoblamdibduksee aBsve\wny ethérr equency

band. The resulti wreless signals, being lqcated.in a mllinmeter wave
f requencyP TR PR AR SRR P RaLRY OHGHY RIS PR this e
A full discussion of the features and advantages of the present invention is deferred to the

following detailed description, which proceeds with reference to the accompanying drawings.

SUMMARY OF THE INVENTION

[0007] The present invention is a device herein referred to as a “transconverter” that is
easily coupled to existing final stage radio equipment in a wireless LAN transceiver. The
transconverter up-converts transmitted WLAN signals and down-converts received WLAN
signals to and from a millimeter wave frequency band. The resulting wireless signals, being
located in a millimeter wave frequency band far away from the more traditional unlicensed

wireless LAN frequency bands, do not interfere with signals from other devices.

[0008] A single oscillator, frequency multiplier, and mixer combination is used for
processing both transmit direction signals and receive direction signals. This reduces the cost
of the transconverter from those of previous transconverter designs that would use separate

heterodyne stages for the transmit and receive functions of the device.

[0009] More particularly, the transconverter is a type of single-ended transceiver that

makes use of a bi-directional IF-to-millimeter wave converter. This specifically includes a



wi rel ess LAN frequency bands, do not interfere with signals from other
devices. [0008] A single oscillator, frequency nultiplier, and m xer

conbi nat iwo 2065/02883d f or processing both transnmit directipomist@sabssand
receive direction signals. This reduces the cost of the transconverter from
those of previous transconverter desi g%s that woul d use separate heterodyne
stages for the transmt and receive functions of the device. [0009] More
particularly, the transconverter is a type of single-ended transceiver that
mekes us elowﬁl oggillsor gpyress epdhEFAUERRYTRMItiRlier fatare couplagdo ermigapingof a yingle

speci fi cafalfeddiixtid ethe BHRF Ao O3fihdId GURY baRAHELRixePRE cupldaqugrRey mul tiplier
that are coupled to one term nal of a single balanced m xer. The other two
t er m nal smofulat¢sdFisignalterdnakiends milimegoupledeauency tepmimab dh fiieregsopmated gnal
term nal g 3L AL SEE \ £i jated with
the m xervgllﬂ{sjthggﬁ%ﬁrégﬁ %1&? w\gﬁér/nﬁfl{nlglrret e&&%@%@@%%ﬁé lﬁlrt\lgr%%uy bgg{l]n turn
coupl ed tamteana.aOptemally, a pwerammlifiyr, ordovp ovier araptifier module may bogeuplsidse anpl i fi er
nodul e b 0 e en the filter and antenna. [0010] For exanple,

t he tragg%éé%e\%gr egmeﬁg@&)agﬁﬁﬁ' an input |IEEE 802.1 IB conpatible signal from
an operating range of 2.4 Gz up to a mllineter wave frequency range in
the 20 GHE0MANd.Forewmmme, the transdopydrigr ey shitlen inpuOEEERER. 16B kempatibkequency

ranges a i ) . . Vi ce
operati n&%ﬂ wrﬁﬂé%?g%e%@ﬂftr%ﬁggp%g?/} Ee i?[ ?gﬁg@gg&\%% gﬁfr?c@gﬁ%qé% "I(I)tr‘he%?gher .
[0011] The@Hpbawdr Hampldrf it shoullrbelupderstoodstbatantth fibquencysiaagps andupultiphyshdsver al
forms. In_one e di nent lLoMF.gal n_transm LLgnal re acceptabl e at
the mll icﬁg{l}%}lseﬁq\g\gg FPE rﬁeérll\r@?ﬁclzi‘\rdgﬂl %?%Faélnﬁé@thﬁé'sﬁg@zdgﬂngnlg %Fat e a power
anpl i fi ertrjpadonvdrtedmd 40 GHwonkiglsee. anpl i fi er path. However, in such instances
as where high power anplifiers are preferable, it is still useful to use

the tran ert ] r . | Lcular.  these
 mpl erontSei e o5 flfler bGwRORE G YERE bRP okt Pl e i bne | 100
envi r onnedmibodintieat, evherelowgami tgnshis sipea)s aondcepthble ehopdlimeteowavef a power

anpl i fi erfre%ruerlc?/y\clzir%gfa o?s %%é Jslec‘ia {orisolate a power amplifier path from a low noise

amplifier path. However, in such instances as where high power amplifiers are preferable, it
is still useful to use the transconverter design of the present invention. In particular, these
implementations may be used in a Time Division Duplex (“TDD”) signaling environment,
wherein bias signals may control the operation of a power amplifier or low noise amplifier.
In addition, a bi-static mode may be used to physically isolate the transmit and receive signal

paths.

[0012] In a preferred embodiment, the transconverter of the present invention is
conveniently packaged within a housing. The housing may contain standard 802.11 wireless
LAN equipment such as packaged in PCMCIA-formatted circuit boards. The housing
contains the transconverter electronics, but also the millimeter wave antenna, and a data

processor interface port.

[0013] Other features and advantages of the invention will be apparent from the

following specification taken in conjunction with the following drawings.

BRIEF DESCRIPTION OF THE DRAWINGS



In addition, a bi-static node nmay be used to physically isolate the
transmt and receive signal paths. [0012] In a preferred enbodi nent, the

t ransconwsot2es6/m2b838he present invention is convenientlyppaasagsd2ssss hi n a
housi ng. The housing may contain standgrd 802.11 wirel ess LAN equi pment
such as packaged in PCMCI A-formatted circuit boards. The housing contains
the transconverter electronics, but also the mllineter wave antenna, and a

data brocipsfl | 3L ShIAGEARL heech Ol AGH o SALUEESHAN, afakagps, of he

i nvention | arent om ow ng specification taken in
conj unct i aithwéfedbndehe tHeatdompamgngidrawingsym. wisgll: EF DESCRI PTI ON OF THE
DRAW NGS[ 0014] To understand the present invention, it will now be

descri bed way exanpl g,y W f i nay ngs in
whi on: [ OB Ry B 15 EOReE gt e E ERRSERAE ol ARERIRAN AT
coupl ed t Gamsceiverat@sding With¢ prasestieventipn.accordi ng to the present invention.

[0016] FIGS. 2A, 2B, and 2C represent various inplenmentations of the
present i i o rei Cor _ . . .
DB LORO09ChR hRSCTLLIIEL By A rleh BB eSaBRli iy of | ow

power. [ _ . _ ow possi bl e "design configurations of the
present i whemini thmillimetei waveiftpaugnoneignabpae af logrpawst.requi red. [0018] FIG 3
is an isonetric view of a nmechanical configuration for the transconverter

of the pr ARea i @Y@ﬁ‘.tzb%d.zgﬁie(&g k&@b@%%@ E)a;{f@lra%nsﬂ’flﬁ]%\é\ﬁtmn{i&plg] Whi | e

this invel i s susceptible enbodi ments 1n many different fornms, there
i's shown wiherelnchighr ponien geerativd isvetivireder ei n be described in detail preferred
enbodi nents of the invention with the understanding that the present

di scl osur gg;18) t OFRS 993 sIREGE vRY 1 esRiIal Edridliia@bh RF e M@nRbhvRAENIfES Of
the invention and 1s not intended to limt the broad aspect
the present invention.

DETAILED DESCRIPTION OF THE DRAWINGS

[0019] While this invention is susceptible of embodiments in many different forms, there
is shown in the drawings and will herein be described in detail preferred embodiments of the
invention with the understanding that the presént disclosure is to be considered as an
exemplification of the principles of the invention and is not intended to limit the broad aspect

of the invention to the embodiments illustrated.

[0020] Referring to FIG. 1, there is shown a block diagram illustrating a transconverter
10 constructed in accordance with the principles of the present invention. The transconverter
10 is preferably assembled of a local oscillator source 100, frequency multiplier 102,
balanced mixer 104, filter 106, and antenna 110. Optionally, a power amplifier / low noise

amplifier (PA/LNA) 108 may also be coupled to the transconverter 10.

[0021] The transconverter 10 is a bi-directional converter that accepts an intermediate
frequency signal at one input terminal of the mixer 104. The signal is converted up to a
higher frequency by the filter 106, and passed to the antenna 110. Thus, the transconverter
10 can convert an input standard wavelength radio frequency signal to a millimeter range

higher frequency signal.



of the invention to the enbodinents illustrated. [0020] Referring to FIG

1, there is shown a block diagramillustrating a transconverter 10

const r uctwo 2005/@0838r dance with the principles of the presgnts2eoseessss on. The
transconverter 10 is preferably assenbl ed of a | ocal oscillator source 100,
frequency nultiplier 102, bal anced m xor 104, filter 106, and antenna 110.
Optionally, a power anplifier / low noise anplifier (PA/LNA) 108 may al so

be coupled to the transconverter 10. [0021] The transconverter 10 is a
bi - di r ectO83H1 cornverelyrthe HaRsconverssil aghspts dmepwiandasd BilimeGLERAEY si gnal at

one inpUtwﬁ@l’eﬂ'%tﬂ%di@gigﬁﬁeia%éﬁﬁenﬁpﬂlo. Tie sizhaletiltdrSd MRNYE tHeQlke V6! shgd hi gher
frequency by the filter 106, and passed to the antenna 110. Thus, the

t r ansconviépensertaddawario@siandard Warelengupignak vinthabalangedanizardfh Thrsi Be f r equency
signal 1 Qprghsfnldrie b Ein Joﬂ{?lgﬁanhhﬂfe?f{illihfeéﬂkh%@&%igédl Mtar{d%%e@%??{ elagel vy, the
transconverter 10 accepts a non-standard nillTnmeter range wavelength radio
si gnal vifsequpreyaignelnna 110. The signal is filtered through the filter 106,
and is converted down to a standard wavel ength signal via the bal anced

m xer 1049023)us. ThWaldnE RNRKONM0RE £ihrebQerfr@ihl §EGHing D ik Rithindl A klafRE er

range signal to a standard wavel ength radi o frequency signal. [0023] The
bal anced apocitedpith ansinigrrpgdiatefrequenay signalaeit eecprd erpng B gspepiatedayith hal A
that is | LLh \ HABSH SEPYERRS hidihQRa econd

t erm nal al%&ggésf%%%gtsggh\’/\? rft%lhrLl tgﬁl{l gccal . r%%sg(r)gel%%g g?gné@?g{aénhag@é% fP fé‘th? ermnal C
associ at efiltenil0h Ehernteimadiateslireqnency signalifed wrpottifeoffth¢ mixer 1@bis aPree i nt er nedi at e
frequency . si . I t I; . 104 i r .signal .
I one i RllREl inRE ihuPbnd e ARl Ry el Bnd oI RPN RRL "W £
a W rel esswirdesllocal aren meewovbichuipment rierstthertaderdtsignalsis 'aﬂdaragﬂgesdafgfcal is in the
Cange, o e AherAEL a Gl 1 B 0 Brn Bl ARy e BRGhRRR 302 L LB,

t ypi cal | y302daA comPlisatiznvifonth2dt] the sigaal iy tppiesllyadaehd Gi#iznent , t he
transconverter 10 conmuni cates with a wireless

[0024] " Ina preferred embodiment, the transconverter 10 communicates with a wireless
local area network modem 20. The model 20 includes a data processor interface 202,
encoder 204, decoder 206, modulator 210, demodulator 212, diplexer 214, and controller 208.
When the modem 20 is transmitting, signals are received from the data processing interface
202 and are fed to the signal encoder 204 and then to the modulator 210. This signal is then
fed through the diplexer 214 to the intermediate frequency port, and typically then fed to a

wireless network antenna.

[0025] When the modem 20 is receiving radio signals, the signal is fed from the antenna
port to the diplexer 214 and then to the modulator 212, then to the decoder 206, and then to
the interface 202. The controller 208 controls the encoder 204 and decoder 206, and the
interface 202 to provide signals in a desired format to data processing equipment located at,
for example, a personal computer. For example, the interface 202 may be an Ethernet-10

Base T port, 100 Base T, Gigabit Ethernet, or other suitable data processing interface.

[0026] The transconverter 10 uses a single balanced mixer 104 to accomplish both the
conversion of standard wavelength signals to a millimeter range wavelength, and the
conversion of a millimeter range wavelength signal to a standard wavelength signal. The

oscillator 100 and multiplier 102 are chosen to provide the desired shift from or to the



| ocal area network nodem 20. The nodel 20 includes a data processor
interface 202, encoder 204, decoder 206, nodul ator 210, denodul ator 212,

di pl exer Rd4pocanossgont rol | er 208. When the nodem 20 is PCANSISHRIESY
signals are received fromthe data prggessi ng interface 202 and are fed to
t he signal encoder 204 and then to the nodul ator 210. This signal is then
fed through the diplexer 214 to the internedi ate frequency port, and
typically then fed to a wirel ess network antenna. [0025] Wen the nodem 20
i s recei VREENGdiat Beauersydiard fromor & e millimster waeg feqvenqydadth BnpsingiBe t to t he
di pl exer ZhhoRdes b Q@fne\reggzhh%ﬁ@@hﬁlv%i@ﬁ ardldowl-OerkiBn bl@efiBeRdeless2RB6, and

then to the interface 202. e controller 208 controls the encoder 204 and
decoder 2bstranseenveries 10 thus redyeqs thopstagsqsiatnd; vith the epnaprsiop andywileasit thed f or mat

to data i '- | AGa : SRS onal computer.
For exanp eg(,?ﬁ)? éetgl?)gf%ﬂ?lgggﬂg%Z rraf?g)gﬁgsrllVJEﬂl\lé@net-A‘%goggés}ghéi' port, 100 Base

T, Ggabit Ethernet, or other suitable data processing interface. [0026]
The trand@@W er tBe sperificsiastonN oy nihicd thrainavicigaalis ranslatqifo g figheconpl i sh bot h
the conveyskRAgRkigatiaNdREG a}é@df@i'n? ﬂﬂth@de%ir&!‘?e?%aﬁ&x A wivbibAdiR b&hedraR@e

wavel ength, and the conversion of a mllinmeter range wavel ength signal to a
st andar d 1w endepH sighgpalor exareplestihe maltiply factor Nnsieqval to2pan isput102 ar e

chosen t%@p&%g‘égﬁ{iﬂb?_l?’.ﬁ%ﬁ&qn%E‘kéntvetfxéd%‘a%ut @ sjgnéd d&tzg.rsftﬁ?i.aﬁh% ik&quency
band from t e mllimeter range frequency band. By using the
conponenttBus produces they euthigtnillinteter wave & gnad instho A8.2 (2 &28iHez omge rls stonlddfe si gnal s
as necessar - C e . jated wth

t he convelrﬁlgiy%tﬁgﬁ;ﬁlaf%ﬂ{}%gug{lb\{fFlae%%se%ag b% g#ﬁﬁéggﬁgn atn&e&r%u gl?&grﬁf sls‘%g{ro,ﬁi or ot her
expensi vealepartihg fremelie moreiples ofrthe peesdnt ifve@®ri] The specific factor N by which
the input signal is translated to a hi gher wavel ength signal is chosen

accordin th A i I 101 s he {nput and
Gob e;x_é}&%h f8ly SERR, A1 Rl iF\hBEY lrftq?(% ?na‘?@v Q4difighal NP
out put sﬁgn%lls. or eéanp?e, [ ? ’t[ﬁeen{h t pr actor I's eqluga to 2, an
i nput fr egpuenogntss agwenld odrmaly Be GHizmgted bbaveemthe dilteel6tand amdoafrgmuencyi gnal  of
25.8 GHz._Th ] h Ll neter ve sjgnal in the
58 2 to fg'teénga. Eg')zﬁé.a én}g gﬁaﬁét&gﬁggﬁga %Ig c8h';§19cij tto aWnlpuk por{ and ou quorL
respectively, of a power amplifier 130. The circulators 122, 124 serve isolate signals
transmitted to the antenna from those received by the antenna. In FIG. 2C, a low noise
amplifier 132 may be placed in the receive path of the signal between the circulators 122,
124. These embodiments permit the transconverter 10 function as both a receiver and

transmitter within the desired wavelengths.

[0029] Referring now to FIG. 2D, there is shown a diagram of a system for providing a
higher-power mode of operation of the present invention in which the signal paths are
isolated. Through this system, operation in a Time Division Duplex mode is supported
through the use of bias terminals 134, 136 coupled, respectively, to the power amplifier 130
and low noise amplifier 132. Alternatively, as illustrated in FIG. 2E, the output port of the
power amplifier 130 and input port of the low noise amplifier 132 may be left uncoupled. In
this embodiment, it is assumed that there are separate receive and transmit ports on the

antenna and/or separate antennae for sending and receiving.

[0030] Referring now to FIG. 3, there is shown a housing for a transconverter 10 in
accordance with the principles of the present invention. A housing 300 is constructed in

which the transconverter 10 is seated. Preferably, the housing 300 also provides a



understood that other multiply factors can be used to shift input and

out put signals without departing fromthe principles of the present

i nvent i onwo[20@&28)s3ef erring now to FIG 2A, there is sheems26@dessssi gnal

wi t hout additional conmponents, as would normally be transmtted between the
filter 106 and a radi o frequency antenha. In FIG 2B, circulators 122, 124
are coupled to an input port and output port, respectively, of a power
anplifier 130. The circulators 122, 124 serve isolate signals transmtted
to the armeshamcal puppert fryshe m@g@@t@re\wvwm@m@ 1A+ Brefraably.therhagsing 890 kasjaow noi se
arrpllfler en the
o1 Toul at GPPJOR R MR Ry 8 UEREN o T Ly PELTO

f unct i on lal fret hetworkeari 326r Famakamplanberiacalereavietvrvirkicarh 82Qmay betl wavel engt hs.
[0029] n Fl r I oSystem for
provi di n?@ﬁ'ﬁﬁ’g gwg\?g(rcarrf‘gcpep% @P a%g‘re g‘f) {ll%r%%b?%ﬁ%oggregge %Ir)lv%ntl on in

whi ch thetsmc@ttalwmnahmd;atamglaﬂ swdrfatez)2 fdheaoyolg signals t@glﬁtfmm thedsnation in a
Time Division.Duplex npde is supported through the use of bias termnals
134, 136 RGP &SP énseﬁtéct ively, to the power anplifier 130 and | ow noi se
anplifier 132. Alternatlvely, as illustrated in FIG 2E, the output port of
t he power[0@3hp| i fWhile thgSpeaifi embpdimepis havedfeen Hlgstiatest and idsssribadohurhérews 132 may
be left unc i S t e
Separate reég%f%\/lg&acr?h’g ) H‘md &EE% 8941%1}? péaml)f %eé’m%m?%%ﬁgg gﬁ’dﬁtgorf tﬁsegg‘éa'?l};{% ant ennae
for sendiand tl&rsdopreexfprwacngn 1s[oﬁl3'3ﬁ1}1teﬂe>3'eherslc01@ af ohw atcoorEpaﬁmeCImxhere is shown a
housing for a transconverter 10 in accordance with the principles of the
present invention. A housing 300 is constructed in which the transconverter
10 is seated. Preferably, the housing 300 al so provi des anechani cal support
for the mllinmeter wave antenna 110. Preferably, the housing 300 has a
coupl er 310 which may be either nechanically or electrically arranged to
receive a wireless |ocal area network card 320. For exanple, the local area
network card 320 may be a PCMCI A-type network card. Optionally, the housing
300 al so houses a connector 300



associated with the data signal interface 202 for carrying signals to and
fromthe data processing equi pment. [0031] While the specific enmbodi ments
have beerwol2basazosged and described, nunerous nodifi cat ipomasseasm2d689 N nd
wi t hout significantly departing fromthgte spirit of the invention, and the
scope of protection is only Iimted by the scope of the acconpanying
Caims. CLAIMS What is claimed is: 1. Awreless data communication device
conprising: a mllinmeter range m xercﬁgﬁ\iﬁlgg a first intermediate frequency
port, a second reference port, and a™tt mllimeter wave port; an
oscillator for wgl; %icgitirgg“g reference signal to the reference port of the
m xer; and, a ‘n’%q-[Plne ef wave filter coupled to the mllimeter wave port of
the m xer lf or éorivaess idag cammumipationidetier cordpirising: f r equency radio signal to a
mllinmeter vave rﬂzflldie Si a mllimeter wave radio

signal to an ouf'pu %ﬁf agg%&egF%ix{g?aéf&%@ﬂ%ﬁﬁ%ﬁé%gge%w&m, bsecqiie devi ce of
Caiml, frefereherpoepanara thirdmildmpeywiveyopd i fier for anplifying the str Fg\g/gvt h
o L1 3010 2008l TS ot e ShP bl TR
devi ce of C ai smilllirdeter Whed fileed GRUpIEE th el REHR WATe PO of BERINE A and sendi ng
radio signals. 5 The device of Glaiml, further conprising a multiplier
for adj usCPHGHEA" H@F‘EV‘&?H%‘E?F fratencygradia sigpgliea milimeter W aymdiesigndandf radi o
signal s, G&ERhVestint hilem&tiOREe@idio §i8faf tovdnANinkdMAkdiat 84 Rnd) 93! at an
i nput r adisi%ngﬂ gnal port of a m xer;
2. The device of Claim 1, further comprising a power amplifier for amplifying the
strength of the radio signal.
3. The device of Claim 1, further comprising a low noise filter for amplifying the
strength of the input radio signal.
4. The device of Claim 1, further comprising an antenna for receiving and sending radio
signals. |
5. The device of Claim 1, further comprising a multiplier for adjusting the reference
signal.
6. A method for the conversion of radio signals, comprising the steps of:
receiving an input radio signal at an input radio signal port of a mixer;
providing a reference signal from an oscillator to a reference port of the mixer;
outputting a millimeter wave radio signal if the input radio signal was an intermediate
frequency radio signal, and outputting an intermediate radio signal if the input radio signal
was a millimeter wave radio signal.
7. The method of Claim 6, further comprising the step of:
amplifying the power of the output millimeter wave radio signal.
8. The method of Claim 6, further comprising the step of:
filtering the input radio signal through a low noise amplifier.
9. The method of Claim 6, further comprising the step of:
receiving the input radio signal from an antenna.
10.  The method of Claim 6, further comprising the step of:

transmitting the output millimeter wave radio signal to an antenna.



providing a reference signal froman oscillator to a reference port of the
m xer; outputting a mllinmter wave radio signal if the input radi o signal
was an i nweromiizegse frequency radi o signal, and out putt ipag/uspocsobssseedi at e
radio signal if the input radio signalgwas a mllimeter wave radio signal.
7. The nethod of Caim6, further conprising the step of: anmplifying the

power of the output mllineter wave radio signal. 8. The nethod of C aim6,

further c rigin h e filt put radi o signal through a
| ow noi se? rrplﬁ?‘“’l’g‘?&.‘(’dg‘?f%fﬂg' é)%frwerdcmf éagtﬁe}%,p O?urt her conprising the step
of : receiving ddljlﬁtlhglmﬂfrefétﬁﬁﬁemgsalgnmimflltltpheran antenna. 10. The nethod of
Claim6, furth n})éﬁlﬁs thenstgeo.of: ra,nsmttlngthe output millineter
wave radi &2'si éﬁ“ & N9 GG COMREE of Claim 6, further

conpri si ng t hex gilpRedf rang@thizei aRfglalfestinteicdiaedregugnralponiaseeondul tiplier.

12. A wireless data conmmuni cati on device, conprising: a mllinmeter range

m xer havFerﬁije‘&ePP‘P"s"tndiaﬁlP@ LinepTeV# e @liency port, a second reference port,

and a third m i dsBBh@f forpreRidnpr irefe@dihc@ﬁ@rlaﬂ toxh©fefdrérice poiouf e Adxed; r ef er ence
signal to the reference port of the mxer; a mllinmeter wave filter coupled
to the mIli me2 eilipgeewarsiltepsoupled toyihe arillimster wayrRart ‘?fﬁﬁf’ Rer fput

| nt er medi @&rﬁzeﬂ‘u&lgQH%GMn{eéﬂé&atéﬁ&[h%hcytr@d@ sighdl kd ABIGMeldRWEVe TAGD Gighdlgnal and
for converting an input mllimeter wave radio signal to an |nterrred| at e

wave radi forspuyesing aainpahmEHmater yaverradia signH o %tefffl%ﬂ%?ﬁ”@‘(fi ROBEH;

intermediate %Vﬁténggro? r&hﬂn@'aﬁd AR nfihg b&ﬁhﬁérm‘é@ﬁ{t% waRRSligARlaa a power
anplifier for anplifying the'radio signals; and, a |ow noise anplifier for

anpl i fyi nepillieter adveoradiogizahls;.
a power amplifier for amplifying the radio signals; and,

a low noise amplifier for amplifying the radio signals.



