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gy, A W 22 HkEA] ool dhgE ] gFal oheFst Al W 2 o] o] 8d 4 gtk

A E 3 gEeE, 2o dolE HSH(1200% 295 Hold FAT(340)E § EFAT. 285 dHeold

FAAF(340)E FAIF(330)ZHE ATHE FA™E HolHE ol &3ty 253t el tgte 259 tlolH

g FASY. =3, 259 diolH FAF(340)= 253 dHolHE st Zod s doy A (A&

S o|5(gain) =8 )& 217 E dlolgd #d3 $= o}

2 A QlojA], =& dlolH FAFF(340)E FAF(3B0O)ERFEEH B = FARE dolHI AlFE™, B

RE FARE dolHE o] &ste] B RE JAd dlgshe 23 dloE (o], B RE 253 dlolHE 3HE

FAstl, B 2= 253} do]g& RF(radio frequency) Ho|E|E & 3r}.

e, 29 oy FAR(340)E FAR(3B0)ERRE EZe] RE FARE HolErt AFEW, 53 Ro

FAAE HoHE o)gste =EY RE G diSsteE 253 dolE(olst, =&Y EE 253 dolH

S FAsth, =2 e x2S do]El+ [Q(in-phase/quadradure) OB & x&3sict. a8y, =28 »

E 2539 dolg = HEA] o] R et

A=A, =3 dojH FAFF(340)E FAF(330)25H Al &8 BE 8% diolgHrt AlgEHH, Al

EZY = £2¥E dolHE o]t All =EY RE 25y dolHE AT T3, 259 dojy ¥

AH-(340)= FAIF(330)2HH A2 =& RE SRS dolHrt Aesd, A2 =&Y RE SRS bl

EE o]&3lo] A2 &8 Rt &3 HoHE A},

Al & 18 #Fxs, 253 A|2E(100)2 Z2AA(130)E o 23sith, Z2AA(130)E AR =
ER(120)o] AAEY. T2 A4 (130)+= CPU(central processing unit), "}lo]T =2

(110) & Z=£3 Holg
)

2 A4 (microprocessor), GPU(graphic processing unit) %< Z&3c}.

¥ 158 R oawe] QA neh §49 T 4ug Fyshe A8 nelt FRSAECD. ¥ 158 3

Z&H, TEAAN(130)E 253 dolg IS5 U%E&iﬂﬂ*ﬂﬂBli Z23 doJHE o]§35le] B R=
A BIS FAFT(S1502). B = GBS taZgo]i(150) 0 taZeoldnt. webr, Abgats AbE
2 AFHE(110)E o] &3k tyxaZ e o] H-(150) 0 ~§al old B = g4BDl A1l #AGIRNDES AT
4 At}
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—~
los}
—
~

Z2A4(130)E AFEAF SER(110) 25 AeEHe 48945 (
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(ogy togp)x; + (g Tag)x,=(y;+ty,)

(olgp Totg)xy +(0ay Fog)x, = (¥3 +yy)

s
e ) X =(x.x;) .

T8 ol A9 2719 FEA o 2 HE] HE 7b A"

ShA | Al Wl 2ol 27 o] AL(S, FANIHE S, X 160 ZAIE vkel o], 27 o]t %
2ol dojxm 23} 7 F-Al(over-determined problem) 2.2 UrE}"é] F A, 23 24 EAE EEY AZE
Fapo] FrhE o= EAdo] uwhgl oal 93 E W (Pseudo inverse method), 7FF HA AlFH (weighted
least square method) ol 93] =€ + Ut =, WHS FAWEFH, 24 Flnith VR FAleke] W =
WE F3l MXNAY o] 549 4 Q.

ol ® 158 Fxehw, TAAN0E WE AuE ogsel mEe me J9Ps FHUTHSIG. =He
Re gAe FAHE te s ol&ste] FdE 5 JdoermE E AA YA FAsHA dHetA] geth &
Ze] BE PGS faEdge](150)d taEdeldnt. watA, ARERbE AREA YHE(110)E ol &3ty E&
Y e G A2 AHNGFgE 8T F Ak dElEA, ARERE AREA FEF(110)E o] &ste], &= 174
SAlE mpe} o] ~3F vH(SB)E FH-E olFAIA EEe EE GAODDe A2 #AEF(SP)S 44T 3
ot.

ZRAA(130) = AR JER(110) 25 Agss JEAE(S, A2 dYAR) 7|xdte] = 174 Z=AH
upe} o] EZe] R JAH(VDD) o] A2 BAGA(SP)S A srH(S1510).

ZRAM130)= WY AR 7]kl A2 HAFASP)el ddets #2d Trad ARE FH4IH(S1512).
Ao lojA], EREAIA(130)= HEH ARZRE A2 A4 st dH JEE FESHAL, FEE
WY JRE olgate] A2 GG dPots A T2 ARE P

Al A, Z2AMA30)E = 180 =AE vhek Zol, A2 BAGA(SP)e o siFahs WE PRl 7]x5ke
i Fo iz @/ £2E Yehule 4% Z25d JRE F490.

g2 o2, TZAA(130)= = 190 Z=A]" upe} o], A2 BAAA(SP)o] dGsl= W AR 7] %3}
AR AAE AIRE B9 3 Fo] digk R HFEE dASHoE Yehe 29 ZEA JEE et
olw, A2 HAMAG(SP)= TL3 AR Ee doldk Ao EAT +

gl = A2 BAFES = AAE A2 dAdFel et HMH FRE o&
_‘1

| 3 g
o Zeobe PN Pk Ao MAUSAAW, WMEA oo BYA gt

=, vk A oM, = 209 mAE nhsh go] mEe R QRN A3 $ADLORDE A5
A% AN, A3 AW AR PYHRAOZRE ATHR, TRAA10E £FH BE 9y
(VDD)el A3 ¥4l < (DROD & AA T, ZRAIA(130)= A3 #4 < (DROI)Oﬂ Fete Y Z29d A
B)E PEAT. TRAN130)E FEE 4E ARE 349 A Pste] ® 220] £AE nish P
)

T ouE Aadel deiAd, & 210 =AE wkep 2ol wAq) ZRakdl AR A3 #A 9 (DRODE A8
% PHAR(S, A3 GHEAR)7F AR GEF10)ZFE AgHd, TZAA130)E F49 Z=23d A
Hol A3 #AHFADROD = A4, Z2AM(130)= A3 AAdGAel sidetes w4 Z2ad JR(5, )
B AR)E AZer. T2 AAM(130)E A& WE ARE 339 duFste] £ 220] EAIE kel o] 334
wA Y ZRA JEE g

E ovhe AAdel glojd, EEY e GADDel A3 BAdee Aday] A8 9EAnS, A3 994
B)7F AR QAR(LOZIE AFHY, ZTEAN1300E A3 HaGel AFehs My AR 344 A
Yatel Ao Fo| Y@ AR SEE UEhlE 349 $49 T AuE YD olu, A3 BAIIE
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Al #AFAROD Y FY E= Aold 4= T,

T =

= e 4
o)
H

oo QJojd, TEAA(130)= =Z] 2= GAHNDD el A3 BAlgd
(%, A3 7

Al 1H AR
HAR) 7} AR R (110) ZHE] AFEW, TEAA(130)E A3 B Gl et WE A
A | =2

A

£ 329 Ag¥gste g3 Fo gtk /9 £2E YehE 339 249 T3 JRE s, =
A (130) = &= 239 Bl wheh fEo] 3akel 49 e ARE =g 2R 940D, 5 B 2 94
(BD)oll w3 A|71t},
Al = 18 Fxsd, 259 A=R100)0S AGN(140)8 o E3ech. AR (140 E 259 dlolE 58
(120)01A E5%H =53 dolg(B RE 253 dloy ¥ =38 BE 253 do)H)E Agsch. 8, A%
B (140)= Z2AA(130)04 AEH WE ARE A =5 o},
253 A|2E(100)2 Y2=ZelF-(150)E ¢ X F3th, t2=EdolH(150)E Z2AA(130)d4 FdE B =
= 9ABDHES gx=Zdolstt. w3, txEgoelF(150)E i*ﬂ/‘1(130)°ﬂ"1 PdE =&Y R 3 ODD S
faZgolsitt. 3, gAZdo]R(150)E ZRAA(130)dA  BA"E  edd Zaay AHARE
T~ Z g o] gt}
2oy g s AAGE T3 AW dAEdoY, daxEE HEE ESATHEAY AE 2 HEE
Wolubx] &3 oy 7}x] WA 2 Hyo] o]FAqd = &S & F US Aol
REo H
100: ZS9 Al2HE 1100 AFERF =5
120: %S9 fojg F5R 130: ZEAA
140: A AR 150: t]=Z ol H
310: =S Z2H 3200 SAIE
330: FAIF 340: %51} dolg AR
Bl: B = 4 ROI: A1 BAlG S
SP: A2 #AAY Wi =&d = 94

=2
K=
100
110
/
NE=PNS
ol
120 130 150
) I
ES=as
CIOIE |en ZZAA [es CIAZE 0[R2
s

HEe 140
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Ews5
3/11
Ry, Ry,
Tx, TX,
Txy (2 E EH) Tx, (2 S EH)
la A N e A N
//Fy/ // \\ \\\
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x4d6

Rx1 , Rx2

X, T,
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x97

Rx, Rx,

T4 TX,
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R=3F

S1 t SZ,t S3,t S4,t SS,t SG,t 87,1 SB,t Sg,t S10,t S11t Sp,t
S1 6 S2,6 83,6 S4,6 85,6 86,6 S7,6 SB,G S9,6 S10,6 S1‘1 6 Sp,6
S1 5 S2,5 S3,5 S4,5 S5,5 S6,5 S7,5 S8,5 S9,5 S10,5 S1‘I 5 Sp,5
Si4 Sp4 S34 Sus Ssu Ses Szu Sgu Sos Sy Sy Sp,4
81 3 S2,3 83,3 S4,3 85,3 S6,3 S7,3 88,3 89,3 S10,3 S11 3 Sp,3
S’I 2 S2,2 83,2 S4,2 S5,2 S6,2 S7,2 88,2 S9,2 S10,2 S11 2 Sp,2
S1 1 S2,1 83,1 S4,1 S5,1 S6.1 S7,1 88,1 S9.1 S10,1 S1’I 1 Sp.1
[ CH, | CH, | CHy [ CH, [ CHs | CHg | CH; [ CHg | CHg [ CHyo| CHyy | | cH, |

P‘I,1 P1,2 P1,3 P1,4 P1,5 P1,6 P1,7 P1,8 P1,9 P1,N

I:’2,1 P2‘2 P2,3 P2,4 P2,5 P2,6 I:)2,7 P2,8 P2,9 P2,N

P3,1 P3‘2 P3,3 P3,4 P3,5 P3,6 P3,7 P3,8 P3,9 P3,N

P4,1 P4,2 P4,3 P4,4 P4,5 P4,6 P4,7 P4,8 P4,9 P4,N

Ps1|Ps2|Pss|Psa|Pss|Pss|Ps7|Pss|Pss Psnf—~— Ul

P6,1 P6,2 P6,3 P6,4 P6,5 P6,6 PG,? P6,8 P6,9 I:’6,N

P7,1 P7,2 P7,3 P7,4 P7,5 P7,6 P?,? P7,8 P7,9 P?,N

PM,1 PM,Z PM,S PM,4 PM,5 PM,G PM,7 PM,S PM,9 PM,N
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=59
Sit St S3i Ssr Ssi Sgr Szt Sgi Sgi Sy S Spt
Si6 Sys S35 Sss Sss See Sz Sge Sos Siwe S Sp.6
Si5 Sys S35 Sis Ss5 Sgs Szs Sgs Sgs Sis Sis Sp.5
S14 Syps S34 Sss Sss Ses Sza Sgs Sgs Sis S Sp.4
Si3 Sp3 S33 Siz Ssa S73 Sgs Sgs Sz Sus Sp.3
Si2 Sz2 Sz S42 Ss2 Sez2 S7z Sga2 Sgz Sy S Sp,2
Si1 Syt 834 Ss41 Ssu Sg1 S7q Sgi Sgq Syg1 Sug Sp.1
[ CH, [ CH, [ cHy [ cH, [ CHs | CHg | CH, | CHg | CHg [ CHyo [ CHyo| - [ CH, |
Pir|Pi2|Prs|Pra|Pis|Pre|Pr7]|Pris|Pio Pin
Po1| Paz2|Pas|Pas|Paos|Pas|Par]|Pas|Pas Pan
AN
\Rs.{ P32 |Pss|Pss|Pss|Pss|Psz|Pss|Pao| % o
6,3
Pyt |Pa2[PoodLas|Pss|Pas|Pa7|PastPis| ~ |Pan
Ps1| Ps2|Pss|Psa|Pss|Pse|Ps7]|Pss|Pso Ps .~ Ul
Pe1 | Pe2|Pss3|Psas|Pss|Pss|Psr|Pss|Pso Pe,n
Pr1| P72 |P7s|Pra|Prs|Pre|Pr7|Prs|Pro P
Pw1| Pmz| Pwms| Pua] Pus| Pue| Pw7| Pus| Pmo Pun
EHI0
Se,3 | Se.a Se.3
Se,3 | Se,3 | Se.3| Se3|Se3|Sea| Ses| Ses
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EHI11
Sit Sat S S4r Ssi Ser Sz Sgi Soi Swx S Sp.t
Si6 Sa6 Sszs Sis Sss Ses S7s Sss S Sws St Spe
Si5 Sas5 S35 Sis Sss5 Ses S7s Sgs Sgs Sws S Sps
Si4 Saa Sszs Si4 Ssy % S74 Ssa Sos Sis4 Sy Sp.4
Si3 Sa3 S33 Si3 Ss3 Sz S7s Sgs Sgsz Sys S Sp3
Si2 Sz2 S3z S4z Ss2 Se2 S72 Sga2 Sg2 Si2 Sy Sp,2
Si1 Sa1 Szt S4q Ssy Ser S7q Sgq Sgq Sigq Siypg Sp,1
[ cH, | CH, | CHy | CH, | CHs [ CHg [ CH; [ CHg [ CHg [ CHyg| CHyy| - [ CH, |
\ Pia|P12|Pis|Pia|Pis|Pis|P17|Pis|Puo Pin
P21 | P22 | Pas|Paa|Pas|Pas|Pa7|Pas|P2e Pan
P3.\1\<3,2 P33 | Ps4|Pss|Pss|Psr|Pas|Pso| P)/( CVs 4
Ps1]Pa2 \Ru\ Pya|Pas|Pas|Pa7|Pas|Pas / Pun
Ps1]|Ps2|Ps3|Pss|[Ts 5oL P55 | Ps.o Psn Ul
P61 Ps2|Pss|Peas|Pes|Pes|Per|Pss|Peo Pen
P71 | P72 Prs|Pra|Prs|Prs|Pr7|Prs|Pro P7n
Pu1] Pumz2| Pws| Pual Pums| Pue| Puz| Pums| Pumo PN
912
S4
S6,3 | S6.3 S6.3
Se.4 | Se.4 Sg.4
S6.3 | Se.3 | Se.3 [ Se.3 | Ses|Ses|Ses|Ses
S6.4 | Se.4 | Se.4 S6,4
Se,.4 | Se4|Ses| S| Se4]|Seas —— Ul
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Pot| Pa2|Pas|Pos|Pas|Pas|Par|Pas|Pas| - |Pan
Pa1|Ps2|Pss|Pss|Pas|Pas|Psr|Pss|Pso| - |Pan
Pa1|Pa2|Pas|Pas|Pas|Pss|Par|Pas]|Pas Pin
Ps1|Ps2|Pss|Psas|Pss|Pse|Psz|Pss|Pse| ~ |Psnf—~—~Ul
Pe.1| P2 | Pos|Pes|Pss|Pes|Per|Pss]|Pso Pe.n
P71 Pr2|Prs|Pra|Prs|Pre|Prr|Prs|Prso P
Pwm 1| Pm2| Pwsa| Pus| Pus| Pue| Pm7z| Pma| Pue P n
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