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APPARATUSFOR PROCESSI NGA RADI O FREQUENCY SI GNAL FOR AN
AUTOMOBI LE BASED TERM NAL Techni cal Field The present

w0 povegdoen rel ates to a radio frequency (RF) SPONER2006/000852
processi ng apparatus having an RF comruni cati on
function, and nore particularly, to an RF signal
processi ng apparatus for an onboard term nal which can
be used in a construction of a system e.g. an
electronic toll collection system (ETCS), and al so can
a?&PB):LRA’l?IHEB lméz PRUCESSING 3/RABIO FREQUENCY SIGNAEFOR AN
of a term na y integrating an RF sign transcei ver
nmodul e into a MordAVT QW&W@PTE\%@@MQd Circuit
(MM O chip. Background Art Wiile an increase in
vehicl es nmakes traffic nore congested, an Intelligent
TreahisipgirRiel®yst em (1 TS) was suggested to i nnovatively

i mprove nobility, stabiljty, efficienc and af.fi .
condi t@ef RPIBIFN} ﬁ%@fla?ifﬁbt%nwe% 1%5‘%?%?%@&%% processing
Vﬁg#&aﬂis %Vﬁlg%'ﬂ'@ O&th&Sinicaticrastid) fafd pRré Paxtidularly, to an RF signal
C nications, electronics, control, conputers, and
tpivecdssike apperatan ferxampihwarst teaminalrwhichreag|bscused i @ cppgtruction of a

collection system (ET S,.SU e .
St 1 Eary SEOTHE T or RS BEFRT CHES) g, also gan achicve
hh e zatieAdli eahd oRxp@sBehdsiofia telminilByninepetiag ahRF signal
the ETCS, tolls are automatically collected by )
viFanssedves neesiw it aMaorlitieMigewake Ingeegatpd & mguk SMMIC) chip.
station device which is installed on a way to a toll

gate and a term nal nounted on each vehicl e which
Bakepuhdnatigh the toll gate. The conventional ETCS

o=t TRy R P RO el PRSI a BB AP
Cﬂqﬂ%roﬁt's bk W ' i hsbi bility,
i ncreasi ngﬁa ftrlgg%enafcg‘)y§£LJ§1g}£IﬁiedzIaildt)iqz)ﬂg&%giv Flg] Lﬂlzfi)rgga shgtfry’t S
refigienayi, ragH esffic monditiona by dntegestingran xisting Hatlisusysteay with high

LGOS, ol Y RSB G onvol, computers

elfaGhé gRE.C equi pnent in a | arge nunber of technical

fields. A representative exanple is Sﬁst em on-a- Chip v

(SoC) iAs sihiesrmBlesyispre Al $san gfeé'g?lﬁﬁ dallj goflgetipesystem (ETCS) was

;sﬁlg]géésg%;aﬂl%mﬁ{&ﬁy I dch AR CR! 0R T8 Ssulc R oS & Hi ARG UsTPCeongestion
fees in the downtown areas. In the ETCS, tolls are automatically collected by wireless

communications between a roadside base station device which is installed on a way to a
toll gate and a terminal mounted on each vehicle which passes through the toll gate.

The conventional ETCS constructed as above has a frequency band of about
300 MHz. Namely, a frequency utilization ratio is comparatively low. To solve this
problem, a method of increasing a frequency utilization ratio using a short range
wireless communication network is being pursued.

Also, there is a growing need for reducing size, weight, and production costs of
electrical and electronic equipment in a large number of technical fields. A
representative example is System-on-a-Chip (SoC) in which a system is integrated into
30 one semiconductor chip. With developments in semiconductor processing
technologies, SoC is being applied to a larger number of areas.

In the case of a wireless communication system, which is a technical field of



technol ogies, SoC is being applied to a |arger nunber
of areas. In the case of a wrel ess comruni cati on

wa@ ymbemo2oavhi ch is a technical field ofthe preseeit/KR2006/000852
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i nvention, sem conductor processing paraneters needs
to be very precisely adjusted so as to design an

apparatus for processing high frequency signals.
Accordingly, in conparison wi th nor el appar at uses, it

may be technically very difficult to integrate a

SHS bRAEAtThPerfiof! Sahiorkhicr pﬁ)&ﬁﬁﬁgﬂﬁaréﬁlb@l’@ﬁeeﬂﬁ) to be very precisely
integrate a systeminto a single chip has been nade )
eadiyistedn sphas abodesigiht o reBAERESS st PrecgssiRg dhighofrequency  signals.
range,.wr el ess ¢ ni_cat i e : :
AR IR SOu PR MR L R fosel IR b ohnically very
gﬁﬁhﬂht@hﬂ@gﬂ@mmgmamﬁaﬁaiﬂﬁghnh@.a single chip has

een only partially successful dye to.technical .
di fficd f’cWaé*é’_.attAWPR\é’ fegFe aﬁY%%*éé%tPﬁgSI%ggﬁ Stﬂlatc}’@é begpmade even in
'tﬁf lﬁtféljefnéﬁqc&e%sﬁf‘ﬁst Ntﬂ%ir% aP&Wﬁhg@tvbi%Teé Y&nfififiSation network.
wel | as an , genera a rece|V|§% unit,

i ncl ude
dlowases,niss desnibad i abowey dsueh coneffott | tor intagoate ear RFj sigral processing

conventiopnal art, each of .the receivi unit, ~th .
(APRRGHiSs U1orh G BIRy ek degt g kel o gties sty Qpg do technical
| QtRufties] N9l e chip while the apparatus was enbodi ed by
a plurality of chips. In this case, each unit of the
RF si gl %?w@%i Pr9CeSSHEr APPATRHEy VHECTb 8| Pilizedp dyj @y, type of
However., .t he [ 0Ces$-ag . y. : :
PR EipaodSonT s aRet By Y ETES0 cPRARZ ithudE Btfing i, o
Wedrls m@si onn ugix pedd b NgnitroHerC O MHawever, il kedaventiomat art, each of the
limtations _ in reducing its size, j ght, . and ) ) .
peeriviag oK, 6 draasmission taftnaidthe Pﬁ‘é@i"é&éﬁ@tf’g{@@ﬂt“?‘&? single chip
. | e . .
B R, W his casg sach unt of the
NRF esigfal @rédessihy apparstus uoay bg casilREmbodied] PovewersitlgRF signal
apparatus and integrati t.he principal.configurati,qn
bRt Spiu M e AP IS PP i SRR as wet oo
Tigcphthhg (9 bSsuhlte MREE Mueith \RKIttORs irSredQsiagiikike! teight, and
solve the aforenmentioned problens in the conventiona
aproductisnsostehe present invention provides an RF signa

processy ratu |,.C a i ' .

i i at o RouRER BisBreldh RuGBl SRR S el ehnglpey which can
achieve miniaturization, lightness, and inexpensiveness by more effectively constructing
an RF signal processing apparatus and integrating the principal configuration elements

into a single chip.

Disclosure of Invention
Technical Goals

The present invention is conceived to solve the aforementioned problems in the

conventional art. Thus, the present invention provides an RF signal processing
apparatus which can accomplish its miniaturization and lightness by integrating an RF
signal receiving unit, an RF signal transmitting unit, and a frequency generation unit
into a Monolithic Microwave Integrated Circuit (MMIC) chip. In this instance, the
units are principal configuration elements of the RF signal processing apparatus.

The present invention also provides an RF signal processing apparatus which



signal receiving unit, an RF signal transmtting unit,
and a frequency generation unit into a Monolithic

wor@sov@ee | ntegrated Circuit (MM C) chip. |n BEI/KR2006/000852
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i nstance, the units are principal configuration

el ements of the RF signal processing apparatus. The
present invention also provi d%s an RF signal
processi ng appar atus whi chcan i ncl ude a

transm t/receive signal separator as its principal

canfihdudah itnsaltrs®Ne siphdreparatoa\vs ig pridcipat configwition element,
transmtting/receiving signals via gne antenna. The

phasnbaving e fitcsan af Benspridineaecsiving fenals yiagne antenna.

proces [ c . . ch
Pt anomi 1} PASEROLOLHE I o fies SHAEXichel processing apparatus whic
Rapldepiera ttAomit/scdivssignal ia a Hrequebty Dévision Duplexiign@DD) scheme

(TDD), schene by constr ing,a transmt/r.eceive signal .
s¥pa 1§{eolPlVﬁ&1?I} . ]ﬁglng (ﬁﬁ)ﬁ)eg.gg?mg y é:ﬁnﬁt_u.cgwg @éﬁnsmﬁg‘ecelve signal
%%g&%%} uiifi‘iéﬁ%%'dﬁ 2l RRAVWIRS, an RF si gnal

processing apparatus which can enbody a ) )
super h&he pozhgnteinvetiinvalso heowvideg ahi Rjf sigweleprpcerging apparatus which

efficiency b onverting an RF. tion .si [. int .

R BT R SR b AR5 Bt SRR BB ARt convering

It RETRGAE: fSIELSRRY ad | ifRAhedifte aﬁ%gjm_dyn ml .andheutputting the
sl gna

present invention al so provides an
phistaedirtadregpeneysignsl o demeditatetnbody an i nexpensi ve

i . . S . : .
an' anpil 1 G R el 5EbISHigenr it Sinalp BBl deplrarus which
ic?hcbrﬂbdal@rSﬁb armikp_sﬁsgsnalaﬂirmiénecl)qnw_e\tstdnn@ceivtlﬂj ?y tcﬁﬂecﬂﬁlcuaverting an
of a receptlon signal_Via I ng applifier a .

R oI Hesng: CoSh) THoGAIEd Ot aTEB Bl e esienal and
Zé%gg‘%ineg%[ gi%gﬂsxlaﬂ& SRRREPHYA sihCha ﬁ"l’iﬁliﬁﬁgd ﬁggliﬁé’r and a comparator.

shorten a devel opnent perio '
i nt egr dhe rpgesent inventikol 4lag ravidesranl REdignek ptacetsong ppa@d@fus which
and a pr.escal er, for,devjces, necessary faqr _synthesi zi
B SRR b e S RHIe kT BOD AT TS0t GREanE gYa volage
t QARBNA YWEQIABPPPCERtdndNa prakshilel  BsiCddviddk AecésEap¥Tor abthesizing
a phase | ocked |l oop (PLL) are excluded. The present

iameﬁgmmii@m imp_g@ghmwﬂﬂ Y aIﬁ thys igsti@tﬁg; a ,gﬁn@ileéa‘;,tgql"er@mpensation crystal
al so
SRRy (Tt hla  HaRet T T b el o

| nexpeThe (eerRECinvehtith 8iké eedvidesnmsRT signal ptocedsiag apparatus which
and |ightness of the RF signal processin ar at us,

Rt b gwa?lvw}tﬂémdow@o;sa PG Tlovsf degpingly diom constihers. through
TRES | Hioh Offfect | S¥fatli?2atBROMRI NBh@BESs ¥E%he RF signal
alﬁ s!gﬁ\%netéﬁe gpo%%ﬁgg%rlégﬂetg p? oél ens I n tglé © e
processing apparatus, particularly, an onboard terminal of an ETCS.

Technical solutions

To achieve the above objectives and solve the aforementioned problems in the
conventional art, according to an aspect of the present invention, there is provided an
RF signal processing apparatus including: a transmit/receive signal separator separating
a signal path of an RF transmission signal and that of an RF reception signal, an RF
signal transceiver module down-converting the RF reception signal into a baseband
signal or up-converting a baseband signal to the RF transmission signal, and a

frequency controller connected to the RF signal transceiver module, and generating an
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conventional art, according to an aspect of the
present invention, there is provided an RF signal

wWEe@eas®eNng apparatus including: a transmt/rePEl/K&2006/000852

signal separator separating a signal path of an RF

transm ssion signal and that of an RF reception

signal, an RF signal transceiyer nodul e

down-converting the RF reception signal into a

baseband signal or up-converting a baseband signal to '

fupecoRfersionndgas o an dswtahversion signbl enberinputednintoticeRE signal

connected to the RF signal transceiver ng%l e,.and . Jul

drangseater mpdaleUior ESAYICE ConyesTiomayhessin e, TigoghTsesiyer module
. L i f t&divity Ank hBixile BeIR! rebéRIRCALYA With down-

%%E@g f grrlqg:rtas%gncy {:éﬂrg/e?si olr)li, gmgr ein thlg RF gi nal

teoavession viznalnoduheert the Riceseptian sRBakintmabasebans rgeepgion signal; an

it. mxing the RF.receptjion signal .wth. . .

dthpigBr e iR g TR (8ot Rt Sjepalyith dhe up-conversion

ik iR reIRAREHRN PadeBHRPLIER] iftUfR! RF afnRhisiogrignal; and a

transmtting unit mxing the second baseband signal

vireghendyegenpration ueit nchiding yN4I0 el epissealer t he second

baseba Si into the.RE 1.SS ' :

fr equefg‘gi?’ &%@ gfgin%l(r)ltr%nr? ??W?rnr%%(ﬁ@? %&gh%%g%&lae m8f'fe fhicgrated

RpRsEaetic. Al so, the RF signal transceiver nodul e

constructed as_above may be integrated.into an MM.C :
Al'so, é\rIxSORmnngnagn@I_rfaﬁsse@wefmﬁﬂ@m ichyd @ppyiRcipal Configuration
RAd RG] RE arC RET éigl'r‘cfl b&@siﬁ% %Pﬁﬁ%tu@facé&dﬁ'é ® Sih@bpect of the present
pr 0Ceéssi ng apparat us acco g to an aspect of ‘the

dnestioh, needeah uprconnasios signaligndcodoen<sonyersipy signabgenegated by a

d -conversion, signal generated by a VCO.for .

U\Z&@oﬁ’& STV A< %8‘“&0 v -%q{\)%rrsgqnoﬂluml% ng. J_[hllsn 1r.15tance, the
Wb is AN by APIYCORhich i§ @BARRdded thY REF §lzhal Whinsdeive? module.
connected to the RF signal transceiver nodule. The PLL )
i Bhed?li Iv esrdrbvgn dyraefefarence draqpenpyeigngl sndythgrelgramoe Higquency signal is
refer e f ency signal is generated by a TCXO
ﬁ@%ﬁ%@t’%ﬁg@on of Drawings FIG 1 is a di agram
illustrating a schematic configuration of a

cor_mui cation term nal having an RF signal processing

fBriefiDesgriptionof Drapdngs q; agramillustrating a
config t] i . .
S gnar 1% Hice St JuhfGEs silorpl R ERRLARIOA o T communtearion

i teineihaldhavigndn REsighalgrocksiag fudletisn;gnal  pr ocessi ng
?ﬁ\e:;? :Fgé 2ai§C v ie‘tjérn ihgst%ﬁng g%ggtj' gr{lpfarlltgonogf atnrlth Brro%g’s%&t processing an
RF signal in FIG. 1;

FIG. 3 is a diagram illustrating an internal configuration of an RF signal
processing apparatus according to an embodiment of the present invention; and

FIG. 4 is a diagram illustrating an internal configuration of an RF signal

processing apparatus according to another embodiment of the present invention.

Best Mode for Carrying Out the Invention

Hereinafter, an RF signal processing apparatus according to the present
invention will be described with reference to the accompanying drawings.
An RF signal processing apparatus according to the present invention may be

constructed to communicate with a roadside base station which is installed by a road, in



FIG 4 is a diagramillustrating an internal
configuration of an RF signal processing apparatus

w@ewmenghiory t o anot her enbodi nent of the presenPCT/KR2006/000852
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i nvention. Best Mde for Carrying Qut the Invention
Herei nafter, an RF signal processing apparatus
according to the present invegtion will be described
with reference to the acconpanying draw ngs. An RF

'si gnal processing apparatus according to the present

laAVIETC S Qifilifiy deactiod DeédicutedShat R@ﬂgeJ@banlmlbh (ESRC) system.
roadsi de base station which js.installe

Ind SGwea: fhes PSRG. HSCHL RARHS] (B CHRE AN ESSPR G g, utilze @ 5.8

hi
CRPHRLEAL, Mt ROV RL T Bk KabER UG8 o e of el
uhay be securéd By (E'ansrhrt'emgffﬂcelwn‘rgam dignel umMBgnathlghQrdrwency band.
sign unber of channel s may be

gAelé‘Braf uglgpytqlléﬁgﬁlﬁl} ‘iaPHg?aryg??éPVF?Fﬁ a signal utilizing a

hi gher AbESEHRNS ¥hdpREent M ation, DB QI EigHal Ufdnkéelr infdtlule which is a
rati o may be i ncreased. According to the present

lmmemal mﬁgamtmn eéerrgmofthealhlé SiSNolepropRsBInE AYiHMShbg Hitggrated into

SRSB4 BER R GRRLD 5 fBRbygtr s

W*IGChﬂﬁ@ﬁate@a ceihasion & geﬁe@nenmi’aﬂtﬁﬁﬁmah a
sem conduct or substrate. FIG, 1 il ust inat es

cont i gowatigFeted i Fyenbs the ok iprmiehih dhe BLCS includes an RF
éf%%ﬁorrqb?d QWEI] I&gcé‘ssort 07 gg&%%q? 1b§f£81@§15%'1 04 bh&a speaker 105,

nclude process powe rocessor
1D@ser anfornation 1310:3faca 166 Sepidaey m]aﬁﬂcamd)llar i@'éaklerthilsdﬁﬁame the RF
user infgrmation jnterfac

Togcessay LOd tganpwgf/é grewes ap R?iglﬂﬂl (yggglg n?ulilgi %gc%tssary L¥brmation to
LA M chRY CORRY YR bgrboﬁl’fmﬁh&'ﬁﬁk WHH aPl'ﬂ)aﬂtﬁ@é b4keStation via an antenna

necessary informati on to autonati cal collect tolls
bANFonitheipowet prpcwisph 182 seppdich @ewnag@?/ theampary, 1@3 sigres detailed

SO, 05RO UP A REOE TS R BaPP P BB s, coi

Ve Qﬂaﬁsdcﬂf)ﬁH r@é | OThe SpeakerT @S dbéd&lyagulﬂl%pfhcsdﬁras/ &ssocmted with
menus, det ai led card transacti ons, etc. The sp

rtomasisakall cglietion prdbeesylis dbersals ochhst B%Frvﬁnfqﬂnatlon 'intetface 106
arl&eq{)gast é GsdrQ! de1&Bbh &5 r801d@sng%er gvhiith bhghefthee fi€collecting tolls

useft ormation rnterface 106 recelves a user's
&ﬂilﬁﬂtg oBmart qrdvi Tiﬁsmhimecameﬂem Qmmnagestaercf\ac@l Oml‘atlon of the

AE AT T
otﬂp E@*’;ﬁo&%é&? lr(bql toacQ)QtrBf ALt R aBloHRBicAl) Fiestikh@lls.

e roadsi de base station via the RF processor L
101 tnTheoRFrwbc@saoro;b@I atfi BYG: of veillt berelesasibeql yfurther in detail with

elreenccteltg %Ib.oi.l SReferring to FIG. 2, the RF processor includes a transmit/receive

signal separator 200, an RF signal transceiver module 201, 202 and 205 and a frequency
controller 210. In this instance, the transmit/receive signal separator 200 separates a
signal path of an RF reception signal and a signal path of an RF transmission signal

The RF signal transmitting/receiving module 201, 202 and 205 down-converts
the RF reception signal into a baseband signal or up-converts a baseband signal into the
RF transmission signal. The frequency controller 210 is connected to the RF signal
transceiver module 201, 202 and 205 and generates an up-conversion signal or a down-

conversion signal to be inputted into the RF signal transceiver module.
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The RF processor 101 of FIG 1 will be descri bed
further in detail with reference to FIG 2. Referring

W0 200602022, the RF processor includes a PCT/KR2006/000852

transmt/recei ve signal separator 200, an RF signha
transcei ver nodul e 201, 202 and 205 and a frequency
controller 210. In this instance, the transmt/receive
signal separator 200 separates a signal path of an RF
reception signal and a signal path of an RF

t r ansmiss,ithe R¥I sigial trddbeeiRer Mb@ul@includes an RF signal receiving unit 201,
transn1tt|ng/rece|V|ng nodul e 201, 202 and 205

@OWRE cogns rifansmHEnRmNite ¢t andna Sregvancy; gensraiopaunih 9. In this

shanal e R ﬁg&ﬂe eﬁé%ﬁgb@'ﬁ? BN oal GRathel RForeE ioRFsignal into a

{PANSH SSion S requency control 10 is
dassband aifnab by hﬁlXFHEg shegRE| receptivmcs zned rwitio dtud@vm-@QnVeZE@Qn signal.

205 and t,
e BSmonal Srmendiae 06 27 ERERS B RPN ReoRl into an R
S8 ssiohaiske 'byefﬁlxmﬁdé‘ 'b@seﬁhﬁps% hd1ewidl tifd @fa@bdnversion signal. The

transcei ver nodul e 1 ncl udes an F si naI receil vi ng
quuememmtlm usit08l inelndessVCQ fog genetatinp the wneptersion s1gnal

u nerat .0 it 205, t.hi
R FRETH N o B3 eV TS g, i
Sefitated B Ghél VLA Hit€palnudibefofi tiged, fte ﬂE’Edback the prescaled
reception signal with a down- conversion sig

s¥ayekirm tp@ri%mﬁq tockes! lgap (PIA2060 n Visrein tl}q{ges&g@é ngp{g)e a divider.
! gnal If%l Yvﬁl:cht Eq‘?:ﬁemeﬁsdn‘arhoﬁ'vm 1n|R}’arﬂa§ébﬁHd §1gnal by the RF

baseba e up-conversion signal.
fsigml enelyingemst 201 Brinputted 1306 demddrdeer 204/0d feeuored to an original
gener at | r.Si on

esisl- Cozﬁf;g,(% %Sﬁggl}dgﬁg]i\{a inpyited 1 %tgéﬁ%giﬂﬁg@i ‘tﬂa{lmttépg unit 202 may
p&r AR fdd %aV@E%fe%ﬂ'ﬂ aﬂ‘ifihﬁ& 263 SRNBlAtRdvaved fheo ¥Pih frequency

by an i nteger nunb tinmes, to feedback the
pigmtal ed vvaveformto a phase | ocked | oop (PLL) 206.

Herein. i h rescal er di vi der

whi ch 12 TeRbFS e ey mot Deds itgicipa] dEnfh iRt Gemyent of the
b tshaRiragdcoivel mcee) ¥hd& bétitioll2 byl thei PIIUL06dwhich ds @xternally
denodul ator 204 and restored to an original sig E}ﬁl

MosBecied bdsdbiariastancgntie Plr{pa% @EFr?tﬁﬁ écqori@ngarto §| ggnee frequency
t inf .
JH%PEF ?Q h‘iéh %Ht d%ﬁ)%h conver | nf;egajoa?\éh %ﬁe %yoperatmg

sthgRlL 2'Obelsf bﬁqldeﬁ!orgetherﬁEqwnC)u rgeher20&n |usuta205 which will be

princi pal iguration elenment of the RF signal
t¢°&?¥élleélll¥}§?tauﬁﬁﬁlle and is controlled by the PLL 206

whi ch i1 fahRlcAP¢HaYackRINE 6F K- prés@mt i éntionss BNERgrdtéithe RF signal
PLL 206 operates according to a reference frequency

strapsediverhmodules wahitlp ust@dﬂmpxpai SO xaY elemqtléecd"bﬁ@kRF signal
Clg)rggers(s)llngsalp eﬂ'g‘éus fagcor ) g Eﬂen&esent invention, into an MMIC chip. Namely,
in comparison with the conventional art where the RF signal receiving unit 201, the RF
signal transmitting unit 202, and elements associated with frequency synthesis are
embodied into separate chips, the present invention may achieve a higher level of
miniaturization and lightness by integrating the RF signal receiving unit 201, the RF
signal transmitting unit 202, and the frequency generation unit 205 into one chip.
Namely, according to the present invention, by integrating configuration elements
embodied into a plurality of chips in the conventional art into one chip, space utilization

ratio may be improved and a manufacturing cost may be reduced. Also, a number of



the PLL 206 is obtained fromthe frequency generation
unit 205, which will be described in detail later. The

wao ewhdoad characteristic of the present i nveneCDRR2®6/000852
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to integrate the RF signal transceiver nodule, which
is a principal configuration element of the RF signal
processing apparatus accor di ng to the present
invention, into an MM C chip. 'Nanely, in conparison
with the conventional art where the RF signal

%%ﬁﬁin&’ér@&a?”%‘inc%@a]sed.t he RF signal transmtting unit
202, and el enents associated with frequency synthesis

are enbKiidaustrates aeprampleoical RE signplprgeessiggapparatus including an

ijvent ion may achi.eve .a higher V. f .

A E AR s e It haBEbuy o BMMIC iR e

si gnal AkeapgitmitdiidiPiG. 0he Rheightl plogeaingt appamimist ddcogling to an

unit 202, and the frequency, generation unit 205 i.nto

smbodiment afidhe Pyeseniciypriiongist Oniigwred i datserats fustippy, of a power
- ting. Cour At i : __ )

AR R e

cohyersiopanexent (OMBEX 364 amt ian imbgrmbdiatenfiiequengy aardplifier 305 and

nmanuf actyurin may .be reduced. 0, nb

drecieasfbe ¥ Cﬁ%y%%g?riﬂ%‘fl aapeCarey rgeratps BIERE i fhe UMIX 302
exaRt HMIX 304 Rt bANRF RERE ERRiceH ARMAGRL 3. | NObs/dhORF signal
an RF signal transceiver nodule which is integrated

iproaessing Mpaatohinseroperaics Matht 7 BLed0B angpdCX0 30e Rrthis instance,

JrEPFL R ¢ foTRRRL AebeAERRRh U6 a0y FR0E pRRIR signal

f(EHMGE i @ $n tful 83 TUONRHay @ A Rkritdih precBibh wallout peingnifectsd by any change
m xer (UM X) 302, a |ow nqgise anplifier

downcstever snoironmsir  Abw Soe HERO 309psiaicngbp Jeuiisauency, below
1 RIS Yt gmmzfeh s a3 Ql%c?rbq af AR t8en& it YB1eO0he BIL 308 to

f
providi ng a necessary reference frequency to the UM X
WEermuiet 4 frequdht X 304, into one RF signal transceiver

nodul e _310. Al so, ..t.he RF sign ' t
! nt er o gfz Power th}igr lLa ei&MBé%&%%%l %86%%.? 1roa|,#e§nents of the
'Iﬂlsts?%ﬁ%g tr\a}%%ﬁlétg?ﬁ@@@nﬁbt‘@ A fA188UBRCwWOHSR atr@lifier 303, the

from “included in the RF signal transceiver
rdMiiKe3®4 Candotheaintermediatet fequeper cingplifier A0Shenmstitug thy RF signal

af fected by, an agge,in an al '

g 22 PR R Y AR o7 comespond
bk %qaeﬂwslz%entem“rom@wms b2PIG.as altwl PLK 308 andbtasiTCXO 309 are
reference that enables the PLL 308 to deternine a

finelydehisythe fragugnsysentzatsr 210 ay desoribedibovhe UM X 302

are Co%cicgtlﬂ'ir?gt {ooﬁh BBt 8F tﬁehﬁresent invention, the prescaler 307 may
scale a period of a waveform, which is generated by the VCO 306, by four times.
Performance of a prescaler using the four times, was confirmed by an experiment.
Currently, a prescaler constructed as described above is widely utilized in a general RF
communication system.

The RF signal processing apparatus according to the present embodiment
includes the transmit/receive signal separator 200 connected to the antenna ANT and
separating a signal path of an RF reception signal and that of an RF transmission signal;
the RF signal transceiver module 310 transmitting/receiving an RF signal; band pass
filters 311 and 312 respectively band pass filtering the RF transmission signal and the

RF reception signal which were processed in the RF signal transceiver module 310; the



RF signal transmtting unit 202 of FIG 2. Also, the
| ow noi se anplifier 303, the DM X 304, and the

WO nioeomeeld at e frequency anplifier 305 constit UPET/KR200RIB00852
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signal receiving unit 201 of FIG 2. Also, the VCO 306
and the prescal er 307 correspond to the frequency
generation unit 205 of FIG The PLL 308 and the
TCXO 309 are included in the ?requency controller 210
as descri bed above. According to an enbodi nent of the

PLESTOY conticBitid @Befelfehee feqQemay & bBQﬁtpmyd #icalcertain frequency; and
peri od of a waveform_ which is generated 1t he VCO

30 TOXO P6f roseilladiag apepr Bpdsher Signalaang cupliia To i GLL 308, in
Eﬂﬁcﬁ lre‘férgﬁ?c% fr&ﬁépép %o%d B¥%: BpYdEwR&LhESbn mixing of the RF

rren nstructed as descri bed above
|sgnmtdaaisyemenmochéd3lm a general RF cormunl cation

syste he. RF si gl rocessing .appar atu (o1} i .
ot nelp RS BRIt e 31095808 h RE signal
LERRARE W€ aRd U8 RFO§Ihal SBARMAAE W30 COHNRE! eigndlordcbiing unit
antenna ANT and separating a signal path of an RF

mgqvélrﬁ@s om ﬁF% ré@qepaml signal i¢ the aREenp aAH ddthofow noise and the
| t .
Sﬂfagf-{g}}{rﬁeﬂ & 71;1%@ ato‘i‘ rZ%BS d Vﬁ te{s‘qﬂ%a %ed sll%nlal V1a the band

|ng an R pass

Phis ARE 331322 TAMQIQE | theRF digundl r@@ﬁ&ng‘ kit eclsnvlegs thecbdrE pass filtered
transm ssion signal and_the RF recepél on Si nal

VRF Eecpptinnesignad 1 an pamgeiaty fieayeney, Bhdewn-gen ﬁ%%‘b%’i‘mg» amplifies
3&418 ’trahg}ﬁi: #B&%ﬁénﬁ@&lﬁfe%éqﬁ@%ﬁq o'tRE BEROGRatb Qﬁwen&])éottﬁe RF signal

In a cert uency; and the TCXO 3
ctmnsﬂnitang ngitaohvastst areiptermegiats @ﬂalenem digoalt touhet iritt@ntltﬁed which is
the PL

in which t er.enc
FGHGEGTPB s B RAREUIR o) B GH i BTGB TRIIGE 208, to an RP
Sta8RissiohaRegal V@koupRdwpodtétsiohn niking, | A6t anwe, phsie filters the
RF signal transceiver nodule 310 includes an RF si

ristcenedialg fmqu@ncazrsegr@htm angaaited yia tenbandinags it quh after this,

AR R T e s

tthﬁﬂﬁafﬂlﬁéd RE@taviemBikign aignsletpaheitrmrsnﬁﬂl(épelaﬂ sighallseparatot P@O.

anplified I th fil
Thrs. | ¢oie. i Bl Al Spud oGS fredLrctoing fpnirol of the

Rz cfoh{rBﬁ%refbf\’;\E% MeARAH 2Roxdétdatequen@NwitRb@! b affected by any

frequency conversion m xing, anplifies and
tdhangmintam d}dtmrnalmenmﬁdcrat elrf thisqjnetange, the rt:fﬁ:eence frequency is utilized

denodul at or 209. e RE signal. trans

O PEPSC3ion, HRER R 4 e EPBFTARE Y Sbic) Triepe SorlRlston of th
tRARSIHal L8RscbeE %dcﬁlleogl@%iheﬁéslﬁdcﬁ% an"RF Rigahbnidlaheintermediate
107 via a baseband lifier 208, to an RF

frequency signal. The T O 309 is an oscillator in which a unique oscillation
frequency does not be significantly changed by a temperature variation. The TCXO
309 oscillates a low frequency, below 1 MHz, and is utilized as a clock or a basic
reference that enables the PLL 308 to determine a frequency.

Also, the RF signal transceiver module 310 includes the power amplifier 301
and the UMIX 302 for processing an RF transmission signal, the low noise amplifier
303 and the DMIX 304 for processing an RF reception signal, and the intermediate
frequency amplifier 305. Also, the RF signal transceiver module 310 includes

functions of the VCO 306 and the prescaler 307. In this instance, the VCO 306

generates a reference frequency which is utilized in up-conversion mixing and down-
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transm ssion signal through up-conversion m xing, and
band pass filters the internedi ate frequency signal to

wheoobozmzm tted via the band pass filter 311. PET/BER2006/000852

this, the RF signal transmtting unit anplifies the
filtered RF transm ssion signal and outputs the
anplified RF transm ssion signal to the
transmt/recei ve signal separdtor 200. Also, the PLL
308 controls a reference frequency, according to a

B rObn Fhixihe RIRqEIRY " Wnversioh0dt ah mi%lia&iaﬁdaan intermediate
constant frequency vvlthoutqlbgl ng affected by
®! ﬂm%i

: : any
dteanereyi sigrah aenording & a ety LL BO8.t phlso; the pragealer 307 scales

the reference fregqu i ] [ - N er sl o

A SHGG SCSRES A B e s SRS Bt a o
Ci?&’dﬂé&[o%ri srha{whidnes REcesdagy fr highafiauenassestabibigudfahSRDL 308.

with respect to an RF signal and %n i nt.er medi

: te,.
f r equetihedirefsat emimpimenixe sgpgureOlATeEEYH ‘i"]é‘tcgln(af‘ﬁuy converts an
Y0 AL U FELALARLAR HERRISTIN 055,081 By mising
_'EBK@dﬁ{a_ﬂng),zm. 14 attrmftura of awuperhejerdgys rebeivemis1bavidally deggribed. A
is utilized as a cloc r a. basic reference.that .
eHRBhesradie PCeIvehE W@eﬁelet@}Zﬁ? e Salv pEgridfition mpligm and the like
LG cIRRas PR wihdntdiReay %&?E%ﬁ ?(al%i@pfrkcﬁlfe’nblﬁ gignalne In this instance,

power ahplifier 301 and T 302 for processing an
Rifncer amplificasion nis spegfoamed tinea Icompatstively alopier fingrmediate frequency,

and.the DM X 304.for praocessi ng. RE ' .
Sientreatthe viels ey ReSrID Aopfish antl e BRbieflly reggiped. In the
AréRnt téoBmé&itgmal wilapsewlizear supethisteeoBi@ teveiverlds adopted for
flunctions of the VCO 306 and the prescaler 307. In

rembodimentaefcan MMIC vofraudinglynan &fe sigaaly Rrpesssinggipparatus may be
fnrne (i]agl%qfe\é Mieca[lhie%in#dnl dxt&fent kacHi@i Yfokmh@Rie, M X1 ng

an ownconversi on m xing for frequency conversion of

an RF $ieggisdfteanen asperanioar o grakssifg equBRcsigedlgwhén an RF signal
according to a control of the PLL _308. so, the .
DYBSSEHInNg r APRYTALT &Y SONSIRPCIsGh Bhirany REqdigtel, tapseesT agsiule will be
308, Meqan integer nunber of tines, to output a |ow

frequency signal which is necessary for high frequency

st abi | iWhenodn drfbeardlternB0d re¢aivastiefopnatiemfrom myeadsiderhase gtation, an

ucture of a.receiv [ initiall.
RE Eepit St if S Py it of RE el RerileFIRIB A AN, by the
siphspsuendily sl Qeparatdi00f Yihd GinpGHesdD ehith athe 'RIF sigrtal , transceiver
a structure of a sg&erhet_erodyne receiver is

U.agdldg|3|19.. d&g@ﬂitb@ rAcqqyl'ggrsp@@l?isdgp%dri@gbﬁg&F signal transceiver

L 28 L e MR 90, R 203 e

cthereiredmpli L ayansingts dhe RF mecepiion sipsdldo tlieg, baidrmes filter 312 to be

?ﬂnﬁ%é%?etd{lg nfslftgq}@]g,lfg% Hﬁgeé ﬂFarege%[cTiBral rs?én%l\/l%ltyanlsfoe%(ri to the DMIX
304 which is included in the RF signal transceiver module 310.

The DMIX 304 of the RF signal transceiver module 310 converts the RF
reception signal to an intermediate frequency signal based on a frequency which is
provided from the VCO 306. After this, the DMIX 304 amplifies the intermediate
frequency signal with a certain signal level, i.e. an intermediate frequency via the
intermediate frequency amplifier 305 and transmits the amplified intermediate

frequency signal to the demodulator 209 so that the demodulator 209 converts the

amplified intermediate frequency signal to a digital signal and transfers the digital
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carrier frequency signals may be easily anplified and
very efficiently received. In the present enbodi nent,

wao b@ompaded y utilized superheterodyne recei ver PGI/KR2006/000852

adopt ed for enbodi nent of an MM C. Accordingly, an RF
signal processing apparatus may be mniaturized while
achi eving an excellent receivipng performance.

Her ei nafter, an operation of Bocessing an RF signa
when an RF signal processing apparatus is constructed

V\%n@f‘to'%ﬁe slat@ntlolianfEe VigkodphdisCan\bperatitn dfescivibgdn RF signal
en an onboard term nal recelives infornmation from a

moeyokssi ahgbdulasle st ation, an RF receptl on signal is

sel ect out, of ,an nal d. :

ANT, b&dt‘th Vhepthe rﬂn@) ?rgclgmn af %g hal l%slé%%rr?ngtugqu tggthg I?%élde base
istpioh! 86 RN t@ndrRigsibir ssdr@h &thldhr ansmpuweﬁlr 1mﬁ1éuinalr86@1troller 107 is
When the RF reception sjgnal putte

aimguidicd i sbsrvde ammidies 108 60 fARSIOn 8 iniprBgAlecaEauRrey signal to
o tP"}{'sx%tge@'p Itpé I ngfgél'tf’dn&?eu?eﬁf%d u'leegal@oaln' A& 48edhe UMIX 302

erern res afd transmts t reception
Sh@uddd inothé RE bignal tms&vferlmmtules 320 tonveetsfthd indererpdiate frequency

t her After this fil d RF
stenel leny GRPSRICED ) MR KBRS SIETHASHL PG ol FRcy which i

t[ﬁ@\/l $od e WCEANSIOB! Y& be r@éi‘id hn@ited 1 th-EhEada'Vbéés Dferof11. After

signal transceiver nodul e 310 converts the RF
rfdteeipg itlenRE ignethission aignilntherband pags e”ﬂter@d&% pigpalds argmitted to the

Sower applifer HIMERR BbSReoRra Pt paIe 5,00

i nt er egiAd Gask! BRYRARY agiplifiet 301 bhtha Klélstgaalntralsgelad:r module 310
level, i.e. an internedi ate frequency via the

i whiel ?Edgtag@tqdr e enclMHpichin @mpBfiss dpri Rfr Faasmission rignal and
i f.i LNt
N

giﬁ)@ afT}hb IRfH @&shﬁi@csmﬁgmedhﬁtrﬁnsﬂduﬁhtwths iropelaldethasastation device via

igital si nd transfers the digitalsignal t.he

ﬁh@ AR s i Fer Tiaven The AAPSTRR OBt g, K Sigfel may be
ddgng an RF signal nay be enbodi ed. Next, when the

on oard termnal transmts information to the roadsi de )
base stTht ltlransmm/medaﬁfetsngmt sApskitaR08iig reguiragh i simultaneously transmit

out putted troll 107 I

B EDRE T 1 o S8ty Th 4R fnel i ddrSilitceive signal
fsreﬁél‘d@)@ Q90 ThNed Véribub% ddh@tmo%d dROrding td‘laE nfethagli ¢frdlplexing an RF
transcei ver nodul e 31 In this case, g UM X

i )medntida dignal andean Y sppszission sigadei %?&Sﬁ@ glqlqptlgg@n%DD scheme of
Cﬁf(‘)\égtﬁrggsa EQ‘%G{‘ Hé\ﬁﬁgﬁqﬁﬂérgntf &AL With respect to an RF reception signal

and an RF transmission signal, the transmit/receive signal separator 200 may be

implemented utilizing a duplexer. In this instance, when frequencies between an RF
reception signal and an RF transmission signal are different, two neighboring
frequencies with respect to one central frequency are utilized. Accordingly, an RF
reception signal and an RF transmission signal may be separated utilizing one antenna.
Also, in case of adopting a TDD scheme of making an RF signal appear to be
simultaneously received and transmitted by allocating different time slots with respect
to operations of transmitting/receiving an RF signal, the transmit/receive signal
separator 200 may be implemented in a form of an RF switch. Namely, an RF

reception signal and an RF transmission signal may be separated by switching the RF
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signal to be transmtted into an RF transm ssion
signal based on a frequency which is provided fromthe

wO/B80680H29 t 0 be transmitted to the band pass fPCT/ER2006/000852

311. After filtering the RF transm ssion signal, the

band pass filtered RF signal is transmtted to the

power anplifier 301 included in the RF signal

transcei ver nodule 310. In thﬂg case, the power

anplifier 301 of the RF signal transceiver nodule 310

Wit sd hat RRA¢ALRE clrbliPamia Mékived birguituiipy bé repedthelyRonnected
transm ssion signal and transmts the anplified RF

tto t;hwmmﬁ@ﬁasﬂegﬁﬁl}’tsbmﬁ reried offinet / r ecei ve si gnal
separator_200. T . 1 &S| ' I Sinicat] ;
transntt tagda‘glcYet ﬂg@@g@?@g&"b@@g@ Renpd O@BA minfinication)  technique 2
toidreafib i e nAhnicalvnofiglbtiéhiis neadedoginceat i rond dfase station does not

transm tting an RF signal may be enbodjed, .The .
wnishestiraly A B sy tosaéb%l%baasi; tegptha} and thy ipbgard tgrminal also
%fagw ﬁ%ﬁﬁyﬁf%x‘n{a&i@ﬂ $0tle 1304 b?]s%cs@dtib%. RiA ceb@NRyS thd Bardifit/receive
antenna. I'n this 1nstance, the transmt/recel've signal

stpal eparat Q00 iereqbized/and ibisH necesagtconfigemntion elsmenhgp that an RF

to a nmethod of duplexin n RF recepti.on si I .
RFere} FHESHSE GHPSABRAISOI g 56 oo PRI O e pfynf Tnvention
%%Eﬁf@ iRthedlctivEBiSRty @ carrier having a different

freqguency wwth respect to an RF reception signal and

an RF FHanénilbstrates st geafiguretien tafans nRE / sigeali Processyiga@pparatus
separat oy 200, ma .| I Z a

EERHRL, ST LGSR S LT e 5 sbove
rRE@Mel @misidgnadt iarrdGas, fie RF sigaal metasingi appatatuaragcording to the

di fferent, two nei ghbaring frequenci e th t
aresepietipbedimenteisoine pdey %gmsmg&eéﬂ.ve ﬂze%rrsapﬁraﬁ%?} ?ng &Eo, an RF
rec Sk . . i i i | . .
SOREPS BB M 200 0L, L pater g 108 o ion mier
aapdnidng bandTRBs sittee #i3.0f Alvakam B FamcdRAng ivgitad0 laipplades @ dow noise

be sj | t aneo recei ved and transyitted. b .

e A" SR AR H P TR, LGB, oot 409 an s
oo%‘?rﬁﬁﬁt&rkﬁlopf_ transmtting/receiving an RF signal, the
transmt/recei ve signal separator 200 n% be

i npl emSimiat torthaaliayerdestribgd epbodiment in Fiade e fregyengy generation

recept. I gna nd transm.ssi Si
CSREMR A, 20 BR % AT PRsRAL0 5 ARy Bl 210
tik 20aMEctdded Bk T\F@@tfoﬂﬁlﬁbp@yiﬁ%@&b&eﬁme iffequéricynay gy include a PLL
respectlvelé connected to the antenna for a relatively
gtldrand@él?@_éj “2-time. In an active DSRC(Dedi cated

or t N . . o . )
i AR STRFTNNT 8cAEh o BSR G Rodha A aaccording
sthatpresendembodiatent will be described with reference to FIG. 4. The RF signal

processing apparatus according to the present embodiment may collectively process an
operation of receiving and an operation of modulating an RF signal when an RF
reception signal is modulated by an amplitude shift keying (ASK) scheme. Hereinafter,
a process of receiving an RF signal will be described.

The RF signal processing apparatus according to the present embodiment
receives an RF signal via an antenna ANT. The transmit/receive signal separator 200
separates a signal path of an RF reception signal and a signal path of an RF transmission
signal. The RF reception signal is inputted into the low noise amplifier 403 of an RF

signal transceiver module 420 which is integrated into an MMIC chip. The low noise
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unidirectionally transmt signals to an onboard
term nal and the onboard ternminal also has to transmt

wo0 pdoerg@ee on to the road base station. Accor di PUI/KR2G06000852

transmt/receive signal separator 200 is required and
it is a necessary configuration elenent so that an RF
si gnal processing apparatus acgording to an enbodi nent
of the present invention operg?es in the active DSRC.
FIG 4 illustrates a configuration of an RF signal

%ﬁﬁ)@iﬁ%é's@laﬁﬁb"ﬁfpﬂ&é@ {6 GRE HMIX 404 an@h@ﬂF fIEbsbnEiphal is mixed
the present invention. Simlar to

azbth/aa dewnicobeasionisignleiaths RMIXGI04 banch easapﬁl@mjma the band pass

a7 NBALF 5 o 35505h Dol Pl o380 e piin sl

sepajoat@ts #R0conMtis@l bavebid sipgalahtot 4 aaﬂamtamplgudmof a signal and
202 includes a power anplifier 40 an u versi o

uspeis hgogrerted P phascemparapr %1% IS gqrigeicd o %tou{l]’ut terminal

O?Bme ;’é rﬁ%lﬁlg nérﬁ%l?ﬁ% %da% ls lﬁg e(?)ng)alré}‘g%rp Qﬂgﬁﬁllttr@}lﬂ'ﬁlgnrgﬂ Sfor?QBe limiting

anpliffer @09 AGith andfeaermo nudiagt. orAcbb&hngnmthqaresub qfh@mparlson the

above-descri ped enbodi nment t he fre

FERPREHITSH O L??refm*mé ap Oplpps azvaﬁ}?cwla}gl%’ss AR de g a

pr escalehftOdase %ff/{ﬁg Watféﬁnﬁrtfhhbrﬁfss@ﬁ%grﬁd gomdackaed so that a
to the VCO for supplyi a reference frequency and may

icauiendkasa aPiffesdt amght@z T OXth 4tBspech teonf Yadug ifi Eﬁn%lﬂéﬁlon data.
T T N N
il it OG- et pnccoach sl Nanch

6 Mheseteiogan /1o eaemogulana RHORMaY bF SRRy Geibyapilizing the
Q&S&éﬁds? r?ﬁl%fr {]Ua%]dl{h@tlhﬂglgga rg]giﬁé P ONGY, aae eaEbrﬁ‘)]Earator 410. Also,

on sl an anplltude
keyording( wSHe pxekmmemuddrmmaﬁmeﬁ thaaelpboahe@ Slemedulatlon function is

] b
Sigratd oR o8 B n3tellp ttcstyeh cuoRlF 7 o (REgalagymay not be
%?gﬁ%ﬁﬁ?hﬁé'dgge' K@@oraﬁgﬁ':a ?hﬁ"@'l spdce aAd cHhRRMR rddikted.

transmt/receive sig separator 200 separates a
Si gnal TyhatIhF clignah tﬂﬁsmémunmr?-o?yl ofnthe EEdSl&naédgﬁ@SSlng apparatus

00l PR T BG40 e o
q2RmEh 9aabld pan %%ﬁ@f 40mdw ﬁhaéﬂ&nwbllahl (7sinputs a baseband signal
|nte rated into an

C chip, . The_| ow noi seanppl i
e yagiablepgrineamplifics %eoft}he%ﬁéagnairﬁfénw%éé%%ﬁ?%ﬁm via a
Sﬁa%@t@and' AP %84 I this instance, the RF signal transceiver module 420 is

integrated into an MMIC chip. The variable gain amplifier 405 amplifies a signal with

variable gain value according to a control voltage from an outside. In the present
embodiment, the variable gain amplifier 405 is only an example for explaining a
configuration of the present invention, and may be replaced with any type of amplifier
which can perform the same or analogous functions and be integrated into an MMIC
chip.

A transmission signal, which is amplified in a baseband via the variable gain
amplifier 405, is mixed with an up-conversion signal in the UMIX 402 and converted to
an RF transmission signal. The band pass filter 413 filters out an unnecessary signal

component from the converted RF signal to be transmitted, before finally being
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wi th a down-conversion signal via the DM X 404, band
pass filtered via the band pass filter 408 and

w@emeesdoed i nto a baseband reception signal. APGDKRR(06/000852

limting amplifier 409 converts the converted baseband
signal into a certain anplitude of a signal and
outputs the converted signal. ,The conparator 410 is
connected to an output term nal of the limting
anplifier 409, and conpares an outputted signal from

LR lifediftl R tAfRhiséibe! TROfiMELH RE sigfed iebe vaslittedis.amplified in

According to the result of conparison, the conparator

Ao provesr pinplifenmlowngdutransmijted yio \dhiteadside daje oyatiogy via the
‘and, Q. ] f ASK nodul ation, a

t]tfag:%gﬁ{r%%eil%englgha% E%agaﬁ(é&@dul ated so that a carrier has

a di f f ghebindapask ifilterlé] Inistdonnexsquetotthd rammititegeiveignal transmitting

vedapdis Seha sScntirarioh el bEiTa{E Ao cncy

v . racs !
01?4 %iﬁ%)gi;meﬂlg,ethé P Pls% Sifep ﬁg@hgs Qﬁaéétﬂa:nlﬂ%‘f RBo@MI8 IGHKIE The band

ception signal. nmely, "as illustrated in
Fa& fier 408dnetndhd iatthoRT fsignet transmitting beit dus filter ferrp balieband signal

utilizing the pand filter 408, the.limti
Fierd B A908 Sty CHEPBB AL S cVHA 0 AKP GRS b P goss fiter
tAst RRnRBSENe RABHITERr,413] AR Yeh@nfakereBkasier to be integrated

dembdul ation function is inciuded in the RF signal

tlg?r@d\éw&cmdul e 420, a denodul ator may not be

addi tiqnal | . rdi y '

o0 L QEEAESs oA RN Y Bl AR Ep et

t&ﬁéﬁu@lﬁcﬁ b@tﬁﬁéﬁ in?yabe pinegesal mgo agp Mstidscldpe tr dhakg 4o external
e present enbodi nent may include t wer Lifier

ountati Toe RLEaA. R HNQAI Gl xR ¢ Reisjgusitce,  firs

%@Pﬁn@luﬁ LN EH 40875dd RY (reesRalBASEP WREkLSEs ARRbratdd Bito an MMIC

t'he variabl e gain aITpITIer 405 of the RF signal

tahimsaalledn frequercy géAdratiomusit POS ebdrcetdrd part inglpdingrthe PLL 411

this i ce, the RF signal transceiy dul.e 420 |
i ar’i‘fletﬁ? glfé?ggl ﬂ?owglﬁ_h AL &qg‘ggteérﬂﬁo \?grl}/[md;aagi i cé‘l%ed a %requency
aimRt:bfid 10402 ABR] dehlifR @nﬁ%ﬂﬁﬁ&n ¥ dhappRrdtadivRicB@an be applied to
val ue according to a control voltage from an outside.

|4 aacmt };ﬂvlels@frspméqmduq:tﬁepmpeqs trehpeloBigh may dgicansstads hygiptegrating
IS . l.e f Ml ' '
S0 A PO ot Pon R R A S R 12205 amone

t dpE gafatisiRldnidn®y wilthcdie @elizddefot drequéte syatiesiorjust like selectively
anal ogous functions and be integrated into an MM C
cintegrating thead passSHicemintg nMMIGahich is anplified in a

basebang, i §1Eﬁalvﬁ*'bbe%91|n§ %afhtus according to the present embodiment
directly converts an RF reception signal to a baseband signal and amplifies and
demodulates the baseband signal. A receiver structure as described above is referred
to as a direct down-conversion system. While the superheterodyne receiver described
in FIG. 3 has a guaranteed excellent performance, its configuration is comparatively
complicated and its cost is also expensive. Accordingly, when adopting the direction
down-conversion system, a cost according to an MMIC may be significantly reduced.

Also, as illustrated in FIG. 3, the RF signal transmitting unit 202 directly
converts transmission data without an intermediate frequency, utilizing a direct up-
conversion system, whereas the RF signal receiving unit 201 configured to operate as a

superheterodyne receiver, has an intermediate frequency of about 50 to about 70 MHz.



anplifier 405, is mxed wth an up-conversion signal
in the UM X 402 and converted to an RF transm ssi on

WG e@nade029The band pass filter 413 filters out BEI/KR2006/000852
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unnecessary signal conponent fromthe converted RF

signal to be transmtted, before finally

bei nganplified for RF transm ﬁi on. The filtered RF

signal to be transmtted is anplified in the power

anplifier 401 and transnmitted to a roadsi de base

Sh ahis WAsd/ | A frefgentcy anFeichdd 6Caboe 59 @nabous FpawEtzooccAB0in a local

The band pass filter 413 is connected to .the |, .

toseiHstor (LBE@@HV@% i fgh altranprHg PGS ﬁ@naéni Acegrdingly, yyhep changing
ilter . 1SSl Sj [ [ t

Beicehlaniafl MR ER S LR TR UGy Waq RAONRNE Bhlnged.  In

fthik tietandd,3In kamparigaswitly a fidqudncs bonkingstiBe GHa PLThe nisakigg time for

pass filter 408 included,in the RE signal.transnmitin

137 Fromensy convaiFion s very e Ade Gri SANUIt g B bk Matfected.

BafckvRE, thd ?fes@rﬁ%oﬁiméﬁ YabedlofMHe - diReC @bwh-08hvwersibh Scheme which

band pdss filter 408, rather than the band pass filter

41b8s nohyreleire cropaersiony of yaned&) drequendye mait cayerenieg pnitable PLL

an t]gM C chip. Also, the VCO 406 and the prescal er 407

TTCHRYE: configurati on el ements for frequency

synt hegiigohi@y a FBw dhealimbasl of the paRerdyNhertionhave dedkkown and

an external connection for a PLL 411 and_a TCXO 412 of

tdescrietlGhe tprgsent invention i met hmited torthejdesqrihgd embodiments.  Instead,

i.ncl uding the .VCO. 4 4t he r ] [

R P R KA IhE SRR cHtRes B e o these

gRitRdahémawithoht pating fidhnathe eeiaoiplesant spinit bfithergventien, the scope

PLL 411 and the TCX0O. 412 ich is pot integrated into

&fW}Uscﬂqgﬁeqéyg’Sl s gng ¢ HL?@HE’)?{éegntrol ler 210. A

nore realistic configuration of an apparatus which can

be applied to a current |evel of sem conductor process

tladimtiddl dgiplisability be constructed by integrating only

OO e ST LHRSLRAEE BB A lin o
afcRievt Id hzddr QVel foredigaanzasint @S lightngssSthah ik €onventional art by
e B e s e e
NMegrating anf8 signalarcesy ; :

t he . i A .dir : . .
30, SRR H L ST, A s

appagianpiw at PBVitehipaseband signal . A receiver
structure as described ahove is referr

dto.as a . .
di r ect Adwnégnygpasli%ﬂcegvgg épﬁa.rw§ fi(é:Of(ﬁgg tPud present invention can
B&s08h Xrﬁﬁ}i%s‘?&?éigﬁll H898 'befé%ﬁtfbn@iﬁ%al $id\@fe @htenna utilizing

uar anteed excellent performance, its configuration is
canymae af B @Y scheme and an FDD scheme via a transmit/receive signal separator.

Also, an RF signal processing apparatus according to the present invention can
have high receiving efficiency and also can be miniaturized and light by adopting a
superheterodyne receiver which converts an RF reception signal into an intermediate
frequency signal and amplifies and demodulates the same in an intermediate frequency.

Also, an RF signal processing apparatus according to the present invention can
embody a simple and inexpensive direct conversion receiver by converting an RF
reception signal into a baseband signal and amplifying and demodulating the baseband
signal in one MMIC chip.

Also, an RF signal processing apparatus according to the present invention can



conplicated and its cost is al so expensive.

Accordi ngly, when adopting the direction
wa@loomAogoey er si on system a cost accordi ng to aPCIVNRED06/000852

may be significantly reduced. Also, as illustrated in

FIG 3, the RF signal transmtting unit 202 directly

converts transm ssion data mﬁtgout an internediate

frequency, utilizing a direct "Upconversi on system

whereas the RF signal receiving unit 201 configured to

u \%‘jon’{ t peld® b3Mselectivel 1nte ratin
?’%S%r rr‘gg?%toglefar %Eﬁ%?{%ﬁ%gé 0 et%o paboutb§70 VHz . . &
thand peaddiersarid mmdﬁgmaylonl ﬁfehmsms@ocaﬁte@whtfreagelw S&b@@%ls into an

SRSk, e SRk P 5 ol T s

hebaass &ﬁ}'ﬂr&”hioi'é REG ALy @&Str\dbt@@ Bybs@lectidgecdrfﬂguratlon elements
frequency has to be changed, In this éance

¢arsbmemmedanth é(ﬁ%?éﬁ’é%blff Skby @urirqrﬁéefswo UsQr, tegpmologies.
masking time for LO frequency conversion is very
short. Accordingly, stability of the PLL is af f ect ed.
However, the present enbodi ment based on the direct
down- conver si on schene which does not require
conversion of an LO frequency, may guarantee a stable
PLL performance. Al though a few enbodi nents of the
present invention have been shown and descri bed, the
present invention is not limted to the described
enbodi nents. Instead, it would be appreciated by those
skilled in the art that changes may be nmade to these
enbodi ments wi t hout departing fromthe principles and
spirit of the invention, the scope of which is defined
by the clains and their equivalents. Industria
Applicability An RF signal processing apparatus
according to the present invention can achieve a
hi gher | evel of mniaturization and |ightness than a
conventional art by integrating an RF signal receiving
unit, an RF signal transmtting unit, and a frequency
generation unit, which are principal configuration
el ements of the RF signal processing apparatus, into
an MM C chip. Also, an RF signal processing apparatus
according to the present invention can process an RF
transm ssion signal and an RF reception signal via one
antenna utilizing any one of a TDD schene and an FDD
schene via a transmt/receive signal separator. Al so,
an RF signal processing apparatus according to the
present invention can



have hi gh receiving efficiency and al so can be
mniaturized and |ight by adopting a superheterodyne

w0 e@eiv®e whi ch converts an RF reception si gnaPCT/RRR008/000852

10

15

20

25

30

i nternedi ate frequency signal and anplifies and
denodul ates the sane in an internedi ate frequency.
Al so, an RF signal processing_apparatus according to
the present invention can enb&gy a sinple and
I nexpensi ve direct conversion receiver by converting
an RF reception signal intocpAlsseband signal and
anplifying and denodul ati ng the baseband signal in one
NM C cAinpapparains ofnpiRFessingnal ragioo egusingy ayigeals the apparatus
according to the present invention canbe easily
g and can shorten a devel opnent period by
sel ect j wahymitféceBleaidnapsdpamntbrRasatiig 4neR B signal which is received via
configuration elenments associated with frequenc

aprrnteasi and meesond Ripgignat whish isgonks transaidtted dp My A

present, RRveALS | b Gk RPRE Algal into a first

may begurlrok?res(?%1 _a# ?}(Q:?Sggﬁlfliﬁgg{rl]lg{a ?ldg%)ggﬁéﬁ% (rie}l513 ecti ng gial in O? "

tasdbagd snhbor ep-eomritingM sedond dasdbend sigoali isth thietshcend RF signal;

reasonabl e cost by current seni conduct or

ﬁ@@hnologies.CLAlNB 1. An apparatus of processing a

radi o {reaHRAGY cbiffdlle?! @RAtoted RS tRPRAT SioHA RRENE! RBdule, and

a transmt/receive signal separator separating an RF

giegeratingvai ap-cosversionisigsdl o adewn-gapeansion sigialodsdppefted into the
S | which is, to.be transmtt via the antenna;

Eﬁ: ﬁggag%@,ngel\felrg}@géq @gfre%e&ﬁy WSt onver ting the

first Rhefi@RIRF §igRaldrahédetiler BREaRa0pSIsgNal or

up-converting a second baseband sjgnal .into the second )

RF si gAaRT sgnal secppanpienpidemthe dirstdil signa evithede dgwpyrgnversion

Rl 802 bil RSESE P ioHRAHI e ARA bBRBEL AL, an

Luﬁconver3|on si gna a down-conversion-signal to be

i nput t edl RE¢igndl heanRkitdhg nait ntixmgshesecond ostbhed ignal with the up-

frequency. conversi on, wherei.n the RF si.gn L

1oaHeElen signahFopkert Bisseudas n@zﬁ*g@dﬂt&ﬁ{l? seand Rigignal; and

unit mXg eht‘f éeh&%ﬁoﬁ?':un?ﬂ g&ﬁbriéﬁh% h tBRage controlled oscillator for

down- conversi on signal to convert the first RF signa

i geheratihg the nptconsssivandgsil gmathe dawnRfonyeryival signal, and a prescaler

transmtting unit m xing the.second bhaseband sign SR
vicfing ﬁepelﬁ‘_ﬁgo?]fs%? éﬁ%‘f?@%ﬁlﬁﬁl Sig ?005 ¥ Pyvnfc]%v%rélg gnsg nal, which is
baseheddbs i tHoalolthgd QohthsllcdesRilthidt byi &N ahtegd@ngurmber of times and
frequency generation unit conFrising a voltagg

coputting thegpresseled veaveformgato the frequency controller, an

the RF signal transceiver module is integrated into a Monolithic Microwave

Integrated Circuit (MMIC).

2. The apparatus of claim 1, wherein the frequency controller comprises a
temperature compensation crystal oscillator (TCXO), and the frequency controller
generates the up-conversion signal or the down-conversion signal using a reference

frequency signal that is generated by the TCXO.

3. The apparatus of claim 1, wherein:
the RF signal receiving unit comprises:

a low noise amplifier amplifying the first RF signal to generate an amplified



generating the up-conversion signal or the
down- conversion signal, and a prescaler scaling a

wW@enboehoed an up-conversion signal or a down- CRCI/ERS006/000852
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signal, which is generated by the voltage controlled
oscillator, by an integer nunber of tines and

i nputting the prescal ed wavef q&m into the frequency
controller, and the RF signal ‘transceiver nodule is
integrated into a Monolithic M crowave |ntegrated

(;ig’ng_kli t (MMC. 2. The apparatus of claim1l, wherein

the frequency controller conprises a tenperature .
conpens addvoncavgssien nuxel misngr the Téwa)-conyseiemsignal with a first

fﬁl%ﬂeu 4 Cli/alf 251}3%{,\91?%{111&16@ bHdGhsd Hﬁeljlﬁﬁ)%&lg "é\‘rﬁflisﬁiea'rgie%nglﬁ ct:% generate

conver ston signal using are

faheadaNENats ifi@gadncy Ridnal; angener at ed by the TCXO. 3. The
apparatus of claim1, wherein;, the signal, receivi

unit cahppicsrediaty frevpeRsy sekfist imgfygﬁpthquq@e@iﬁ'@n fequency

f%ﬁf o[ signal to generate an anplifiedsignal; a
ddwn-Eonver si on ni xer mi xi ng the down-conversion

si gnal thsiRIhsigndlitramtmfttihg emiecomspgresl whi ch i s obt ai ned

by band pass filtering the anplified sigpal, to. .

gener af®e WP AIREREI Rt eCOPV%‘%CS%ﬁE?/ Sg?cﬂﬂap?segﬂﬁioﬁﬁgnal into an RF
!s‘i’%n%f rrlggdérﬁ}:)l?fyfﬂgeﬂiée%kﬂn&mﬁédbﬁh& lsighdPhhd Yhikéhet fR amplified second
i ntermedi ate”frequency signal, and the RF signal

thasetemnil sighalgvitinthe upernpversion:signal;@pd conver si on i xer

ting th d | -. RE
o1 anal “BYSHBTPEOT A RGNS doB et o3l gbigined by band
Pa¥d ABeridpetha MH difriagdo generind aBasmldRMWsighgnal with the

up-conversion signal; and a power anplifier anplifying
a second filtered signal which is obtained by band

pass fi ' i . . = 0
5o 194 S o, Oy ORISR AR i
td Bwegudrich IRioBioteDaplgriak (EDParselicme withlrespest ta the gy ddcsignal and
Di vi si on_Dupl exi ng (FDD) scheme wth respect to the

fth?§<t00#R§i%$1?ﬂ' and the second RF signal. 5. The

apparatus of claim1, wherein the first RF signal is a

nodul at ed si gnal by _ . '
5. The apparatus of claim 1, wherein the first RF signal is a modulated signal by

an amplitude shift keying (ASK) scheme.

6. The apparatus of claim 5, wherein:

the RF signal receiving unit comprises:

a low noise amplifier amplifying the first RF signal to generate an amplified
signal; |

a down-conversion mixer mixing the amplified signal with the down-
conversion signal to generate a down-conversion mixed signal;

a band pass filter extracting a baseband signal from the down-conversion mixed
signal;

a limiting amplifier converting the extracted baseband signal into a certain
amplitude of a signal and outputting the converted signal; and

a comparator comparing an converted signal from the limiting amplifier with a

reference voltage to determine a digital signal value, and
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an anplitude shift keying (ASK) schene. 6. The
apparatus of claim5, wherein: the RF signal receiving

W@ 2iob/0poepr i ses: a | ow noi se amplifier anplifyPCyKRR@®6/000852

first RF signal to generate an anplified signal; a
down-conversion m xer mxing the anplified signal wth

t he downconversion signal to qgnerate a

down- conver si on m xed si gnal; band pass filter

extracting a baseband signal fromthe down-conversion

m xed gHeGigna thah$¥hftiiSudi®dmprises: converting the

extracted baseband signal into a certain anpljtude of |

a si gnal vasiableogaipuamphfiert paPLfying the geesngnhdsebady signal with an
CQ rator._comparing an converted signal fromthe

|Viaﬁ5@|elg61 aVr?g “%fier with a reference voltage to

det er My &pacodtiverisionl mbteg NAixing bt eampdifitti e Sorgnthe variable gain
transmtting unit conprises: a variable gain lifier
amalifiey iwith theeureenyrasionsiEnahie SPYREY thi %leéﬂe sienalpjite an RF
ot |31y ue; an up-conversion mxer mxing an anplified
signdl fromthe variable gain anplifier with the

up- cony éasd pass Siltgnfltering tho RFesignal he anplified signal

into an RF signal.; and.a.bapd .pass fikter fjlt.eri
the. REASONSARTRLFEERP LR e RO RS RS RingEp g senerate the
g@@&ldfﬂgigﬁﬁd RF signal to generate the second RF

signal. 7. The apparatus of claim1l, wherein the
transmt/recei ve signal separator utilizes Tine

| Vi Si Dupl exi n T ] . -
Pves o BYBhE: R5HIR. DERTMe-Ainl 3P0RG! sy iircr v
appR' Bivisio® Duplexiind (TDDhscleinte Witk reipest tRthesfigh &K F sigohl and the
the second RF signal are signals in a 5.8 Gz

fseeepddple igdlnd. 9. The apparatus of claim 1, wherein

the prescal er scales a period of an input waveform by

four times and out puts the scal ed peri od.

8. The apparatus of claim 1, wherein the first RF signal and the second RF signal

are signals in a 5.8 GHz frequency band.

9. The apparatus of claim 1, wherein the prescaler scales a period of an input

waveform by four times and outputs the scaled period.



