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7)== RF A=A AR [0 1Q AR 25% L0 Al LO H’]ﬁ‘] A=A "M 2 Q-F=g
A YME ZEgsg, £33, 4 7] RF HA=2]x] AZHAYREE= LINA(HES SZ7], Low Noise Amplifier) 25E =
ZH ATE Ao}l 90% HFo® 4719 YRS 2= RF ?JEEV%(quadrature) ANEE AT, w13, A
7] L0 IQ AsHrARE= ol ’\Jiﬁ T4 WES in-phase(1)¢} FH =22} (quadrature)(Q) LO(Local

213t
g, A7) 25% L0 AZHgRE A7) L0 1Q AZ AR PR ANTE Y
LO(Local oscillator) A&E& AAdsg. Tk 7] L0 M= 7] 25% LO

BE_
Hkol 25% SFE] #po]Z(Duty-cycle)
detol Meldow [~ WA FEe -FATHH wAdd AFs. 3,

AU R A AAE ATE
| I-F=2A4 9A 2 Q-A=YA A= A7) RF A=A ASHARZRE RF F =24 (quadrature) 215
= dgua, A7) L0 WA REE QUbEE 25% FE Aol Z (Duty-cycle) LO(Local oscillator) AlZol whe} A
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7 A A
FrHY
ATE 1

INACA S 53Z7], Low Noise Amplifier) 258 SZEH A3 E JEo}l 0% HHoZ 4719 dAE 2=
RF H =2 A (quadrature) A& A= RF AZ=H A A @25

rr o

H Az Fua WMIS 93 in-phase(]) @t FAZ=2]A (quadrature)(Q) LO(Local oscillator) A&E XAt
LO IQ Al aAge:

2
lol

271 L0 1Q Az Fo A AAE A5E JHUol 25% FE] Mo]F(Duty-cycle) LO(Local oscillator)
= AASH= 25% L0 AR

ofx

71 25% LO 25 ARl APE 25 leutel Mexog [-F=ex WA Es A=A 2 A
3= L0 W9

A7) RF Arejx ASSAR22E RF F =] (quadrature) AEE gEtn, A7) L0 HHERE A7ty s
25% TEl o]lE (Duty-cycle) LO(Local oscillator) Al&ol wg} Aedg oz 7] RF A= * (quadrature) Al
35 T W3 (Frequency conversion)dte] HH3te= [-A =2 BA H Q-FA=eA XS EF st 23 H
A4 MAE A Fa #3].

AT 2
A 18l A,

A7) 25% FE] Aol Z (Duty-cycle) LO(Local oscillator) A&+ 90% Ao 2 4709 ¢JA4AE 2t LO(Local
oscillator) HE=2 A (quadrature) 215¢l AL EAO 7 &= 22 v|AHA MAS 3 Fa4 A7)

A7 I-F=83 9 9 Q-FAE=A UM E 0% FF o2 4719 A4S 2= RF A=214 (quadrature) 943
= HAo R 479 RS 2= LO(Local oscillator) FE=#A (quadrature) A& o] 2913 23
S B3 59 M5 E A AS SR oR e 22k vAEA IS A3 S W],

f

A7) I-AE=EHA 1A 2 Q-FAEYH wMEs 44 8o FY 94 &8 A7 AHHEE RF A=A
SR A AAE = 4719 RF A=A (quadrature) 9= 2139k 4789 LO(Local oscillator) #HE# A
37 dedo g AAdEHE RS EFoR e 22 vAYPAg NS s T4 vk,

A3 5
A 18rel] lo] A,

71 I-AEHA A 2 -AEYA HAME 7] RE A=A (quadrature) A 714t 4 (baseband

NS E
frequency) A& & F34 WM (Frequency conversion)dts A& ER o7 &&= 23 v A MAS 93 F3
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£ o
< 22 v EAG RS A% E A
3H(Frequency conversion)2 ¢ AF&E+& ¢
2z} ¥ A(11P2, Input referred second-order intercept point)< 7HAe 4= &= 23} 1
gt % WA 9 Fakg "I @ Aot

W FEs MBI BE AORA, FABAAZH F
A (Nixer) i

Mixer) &%

1o
g
e
=
w
=]
o
s
o
=z
oX,
M
tlo
o N
2
-~ 5
>

ExAH 07 H4A Furt g8 Fagr B8 o] FEAI(FDD, Frequency Division Multiplexing)o] F-AE41A]
2Bl A Wo] AFEE I T}, olu, FZE A (duplexer) AFAY ATE oA (isolation) EHORE <l 415
= Az vE) AgAoz & XS (transmitter signal)7F F2A % (receiver) 202 +A (Leakage) ¥ =

1818 524 FANTE Ao 43S SZ7](LNA, Low noise amplifier)ol 93] &= i, S~ 3wz}
(Frequency down-converter)S $3 WA EFd A71=A Hf.

ShAIRE, dA kel Ak 22 M3 EAdo R Qs AAdE 23 vjAE Aol 4l Asel HHd wEt A%
Z2-H](SNR, signal-to-noise ratio)E A&} A|Z|Al €}, wepd, FHAEAA A FAlGe] ALE5 = 2A]

(Mfixer)e] 3, 224 434 549 Ade] adc,

durE o2 2 (Mixer)e 2xF B]AE, = IM2(2nd-order intermodulation product)®] ¥<¢1& =4 37HX=E 1}
= 7 ok A WA FE Ao v AAE A% ERMALH (Transistor) AHAlS] A7) ofol] wh&
Al Al A eH(Vth, Threshold voltage)d] EUx] Ao},

wak, RF 9% 2 LO0(Local oscillator) 48 7+e] M & t}2 ¥ (leakage) 21359 #AZ% (coupling) AT},

A AR L0 AE A2 £ AWAIE (capacitor)E &3 LO AC(Alternating current) AZHE EUX A&
o2 Qg IM2 Aol FFS FA Hrt.

shE ) 3] AE BT 9EA A B EdAd s dASHE o] dlF-REolXnE, AAA A
A3 B= #lX (Floor planning)tt tA A1 @oljol-2-(Layout) 52 o= Axe sjHe] 7Msdtet. sxqt,
—/F’d‘?loﬂfﬂ PL:[L%}—‘E 223 7 EAY SNRS 97 YafidE= F712 e [1P2(Input referred second-order

5

oluf, BA WS Hgae A4S =4 v AES F7] 98 9™ AolE A (Vg, gate voltage)S WA
© Wo] Wol AHEHEU, AT, 7] B WS AEIvig HAS Adsof dozy W HA
A
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s st = A

wEbA], B dgo] o] Raxl sk Yed AAE FHe 9SS AT oA, FHAEAALESY] Fu4 W

¥ (Frequency conversion)o] 2 AF&FHE YA Mixer) £59 22 u]AFA(11P2, Input referred second-

order intercept point)S SFAIZ|A}; sh=dl 1 EAo] Q. g, HItol B whHol glo] AAYY HA
o 5

A
(Mixer) EFA #HA 5= 9= o8] Y X (mismatch) A3

42 7 5
oyt 7ed HAE o]F7] gt B dye] HAA oo mE Fug HIY|E RF JEHA s
AR 25% L0 AR L0 W, [-F=8X BA 9 Q-FA=eH BUAE 25 5 .

o

}7] RF A= 2 Hag = INACARES ZZ7], Low Noise Amplifier) 25E ZZ® 452 gto} 90

o= 4709 9% P% = RF A=A (quadrature) AEE Ao}, =S, 7] L

o] F34= W3S 913 in—phase(1)9} FH=2]H (quadrature)(Q) LO(Local oscillator) AZE A3},
N5

>
foli 1,

Tk, A7) 25% L0 AR = A7) L0 1Q AlsdARdA]l AdE A5 E ¢lEvtol 25% FE Ro]E (Duty-
cycle) LO(Local oscillator) A&E A3t T3k, A7) L0 HH= A7) 25% LO A S AR A AdE 2l
35 fEnte}l Aedog [-FEex BA Ex -FHE A HAdd AFsct.

T, A7l I-HAEYA A F -HA=EH wAE Y] RF ASEA ASUARZEE RF J=8HA
(quadrature) AZE Jgda, A7) L0 HHZEE A7lEE 25% FE Ao]ZF(Duty-cycle) LO(Local
oscillator) Az wg} MeEizxlo=z A7) RF HA=# A (quadrature) AEE F34 W3 (Frequency

conversion)dle] &3},

w47 AEdA B4 2 eAsEdA gAE 0 ez wle] f3AE 2 R Aseld

gud

& 0= 7tASo R 4719 94aE zt= LO(Local oscillator) F =23 (quadrature)
ANz ~9H 23e B &9 A3 E AAgsta, 449 8o Y 4 9 AU AHEHES RF A=
23] AsEAHA AAEE 47019 RF F =23 (quadrature) 92 A5} 4709 LO(Local 050111ator) A=

wge] aa

ol oA A3l upe} o], E o

(Mixer) E2dA Bs= 2

Aad 9}-‘5 a7 Q. =
I
T

intercept point)< FAAZ

o] whe 2 Ay ARE 9 FF UM R Foe wasle 94

-

2] (mismatch) S o] IM2(2nd-order intermodulation product) %< 71
gk W (Mixer) EZ9 23 v]A3A(IIP2, Input referred second-order

)

Sl &t el

= 2a ¥ X 2b FHO e wAE dEhE SRRt
g

3& ¥ o] AA] el mE Fikg WMEVIE Yehls TR0
o4 o e AA] ool mE Fukg WErE Uehle 55E00
% 5% B wwel A4 de nhg ZEdol= dEHE Uehile 3R kelt

E 6 % 6bi 2wl 44 del nhE Ased £¥ UAS ehis gz,

o of] 2 1Q #A=#A fE WHAA(Double-balanced) FF HAES Yehj:=

ki
-
rlo

o
)
of
lo,

>
>



[0025]

[0026]

[0027]
[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

SIHS31 10-2021-0043366

3|2 o},
= 8a ¥ = 8bE T FF UYME AlEd el (simulation)d 23S YERY o|th
% 9a @ X 9b B @] HAA do mE £F HUAE AlEH ol A(simulation)$ AAE YERE Z=Holt)

WS A7 G FAF g

ohelol At AYE mWe Faw 8

=

g A AT Golsll AN F AR A AWath, Tet X ouge ol A dold Fuz T4
g % glow of7leln Agehs A ool @ARA etk 123 ERdA ¥ 9y WaeA Ay ¢
A4 AW wAgE PRe AFsglon, WAN AAE Bael fA PR geNE fAR EAvES
2o,

AN AANA, | Fio] of@l THLAE "EF AL I ), o 5Ws wH: /A gt @ o
B TARLE AG o] ohle BE PAReE O LPD S i e At 28, FA99 1)
g e emge S ol Ao dhtel 7]

HAE
T 18 =99 Fu5 HIE YEE EETot. = & 18 25% FE AolZ(Duty-cycle) LO(Local
oscillator)E A&3 Fej9 1Q FAlw Fub4= WM3L7] (Frequency down—converter)E UEh)E E=Lo|t),

Aukx o 7 34~ WM3L7] (Frequency down—converter)s FXAZAA|=EA St US B3] =A% = 159 o
o] RF(Radio frequency) 2% E LNA(Low Noise Amplifier, A®S TH7NE A Fo AFI gyl 714
< (baseband frequency) A& 2 F357 (Frequency) S ¥ 3 (conversion)sts IS 3 sit},

oluf, WA (Mixer)9 ©]5(gain), 7‘Lg(noise) MEA (linearity), A¥EAE 59 o8 H7} Q& (factor)E
of o A (Mixer)®] Aol A€} A (Mixer) o] @A 542 Fa Wd A 2T 5 3=
o] Fabg o)A el B3 (spurious 51gnal)°ﬂ gk dgS Hassr] 98 =S AFLS 87

T, HZoE o5 SHoM FHAS 7HA 5% YA (Active mixer) WAl o]5o] 1 mHlo]X|ut =& AgA
EAS zh= =% v A (Passive mixer)7} @o] AF&F T},

w3, HToE 50% FE| Ao]Z(Duty-cycle) LO(Local oscillator) thAlel I xd¥ Q AdE 3+ ZFEx
(isolation)9} I1Q I Z2 EZ(cross talk) TAS 7fAste] F7} 3dB o 5S AL 4 Yt 25% FE Mo|F
(Duty-cycle) LO(Local oscillator) A&7} =2 Hggc}, olul, M9 25% FE| #o]=(Duty-cycle) LO A3
4715 L0 3= A &3l 3lo] npgz 3.

T 22 ¥ = 2bE Fde 4% YA (Passive mixer)E YEME IZEoltl. F, T 2at 25% TEl AolE
(Duty-cycle) LO(Local oscillator)E o]-&3t & HJ& W~ (Single-balanced) & HUAE YE = 3
ZXolil, X 2bE 25% FE AolZF(Duty-cycle) LO(Local oscillator)E o]€3to] x}%3]Z(Differential
circuit)ol HA|EHE Fd49 L& WA 2 (Double-balanced) 4% HA (I-Mixer)E UENE 3 Zxo|t},

grkA o2 wlA (Mixer)o| 22t HAEA S Adstr] 918 =] HA(calibration) WHE A&3h= 45, 9
EE. At AES F7] 98] 11P2(Input referred second-order intercept point) X % (calibration)
DAC(Digital-to—analog converter)E o]&3lo] ®lA AolE Het(Vg)S wAeA ZAst= whio] Bo| AR

shAIRE, WA (Mixer)7F 98 F3¢ 9 s E Fo5 543 vk 49 Z4zbe] Fukg Wizo) dis] HImo
wAo] Was Wk ol WTulth e WA g B . ofn AR HAE Age] T}, 1A
AFS 98 FrF mime Fhe] 27 AAH s A Q9le] Hr}.

2 oago] AAl oo wE Fukg W3 (10)E AdEe ukep 2ol o8 aQld o] dAlste EUX HARES
HEo BA "W glo] 7]1/“?5L 4 A}, =, IM2(2nd-order intermodulation product) A& IIP2(Input

referred second-order intercept point) EAS /MAE 4 Ad+= A=A (quadrature) =4 (Mixer) 7+F= A
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okgith

= 32 B odygol AAl def wE Fug ¥3r](10)E UrEM% TFAEO)AL, ¥ 4= E odkg o] Ax] oo wE
A=A (Quadrature) YAIE ARESE FASA Al2El AT F3b4 BE7](10)E YE+= E5Xo|th

H ok o] A oo wE 2zF H]AEA NS Y3t Fu<= W3] (Frequency down—converter)(10)+ RF H=
22 AR (200), LO IQ A1ZEAIF(300), 25% LO AZEHAE(400), LO 815 (500), I-HA=e]A w14 (600)
2 Q-FA=2 2] 9 (700)S E3H3E 4= Q).

RF H=gx] AZEAR(200) LNA(A S ZZ7] ) Low Noise Amplifier)(100)E2HE ZZH N3FE

A=A (quadrature) AZE AT 4= ol ojwl, INA(100)E FHEAA LB St UE T FAl8E= 2
T3} 9] RF(Radio frequency) A&E FE3F 4= )T},

= RF F=81x] ASEAAR (2000 905 FA0 7 4719 9422 zh= RF A=2]3 (quadrature) 43 A3
(RF_O, RF_90, RF_180, RF_270)& AT <+ Utt. o|& ¢, RF A=A A5 EAF(200)= Egdo|= I
E] (polyphase filter)(210)S ¥3}g 4= Ut}.

L 5 B ¥y HA dd g ZEdelz dHE Yehle s2Xolt. &, INA(HES T%7], Low Noise
Amplifier)(100)E5E ZZ 3 A3 E ¢Jelwto} RF FHE=] % (quadrature) 23S 4817 Y3t 19 Zgjgo)=
ZE (polyphase filter)E YENE FJREo|t},

TS, L0 IQ AZHEAF(300)= FAEAALE 5= 98 Als9 F3a4 WIS 98 in-phase(D)9}
=2{*] (quadrature) (Q) LO(Local osc1llat0r) AzZE AT 4= Ao, T3, 25% L0 AZHRAIE(400)+= LO 1IQ

A SR (300) 4 AAEE AZE euro} 256 FE Mo]Z(Duty-cycle) LO(Local oscillator) A5E A
=

wgh, L0 WH(500)= 25% LO AE&AH-(400)o4 A8 AsE fgeutel Az o=m [-F=ejx 2 A](600)
EE Q-A=YA WA(700) % %\‘%L T AT},
X 6a ¥ X 6bE T AHAA oo wWE FrHH S5 HAE UEe 2otk &, & fav TEY
A2 WA~ (Single-balanced) % WAE 7|A3te] B ‘jaméo AN oo uwhE} 25% FE] Ae]Z (Duty-cycle)

LO(Local oscillator)E A&3 FA=d|x % UM (I-Mixer) S Y= 32 Eo|t},

w3, = 6be B odlbg o] AA] oo upg} 25% FE] Aol E (Duty-cycle) LO(Local oscillator)E A &3 =g
2 & WA~ (Double-balanced) & A (I-Mixer)E UER) &= 3| Z=o|t},

6a0l] =AlE ule} o] E o] AA] oo wpE AF WYl A~ (Single-balanced) AE=T 3] 5 WX
Ake] BB_OUT+9} BB_OUT- &3S AA35H7] Y38 RF_0 2 LO_0¢}, RF_0 2 L0_1809] 94 (Mixing) 2=%%
vk olyel, RF_90 2 LO_909}, RF_90 % L0_2709] WA (Mixing) 2=¥H 2§ F7lste +dE 4 9

i)

ﬂ, X rf

M2 do
BN offt
o o

o]7] A, A7) RF_0, RF_90, RF_180, RF_270% 90% ztA o= 4709 YIS ztE= RF F =214 (quadrature)
de Alsolar, A7l LO_0, L0_90, L0_180, LO_270= 90% zFZAo=Z 4719 A= zt:= LO(Local
oscillator) %Eaﬁ (quadrature) A1z o|c},

t
o

5k, = 6boll =AIE upe} o] E o] AA] oo wE tlE W@~ (Double-balanced) HEH A FE A
= 29de BBOUTH 8 447 Y& RF.0 2 L0_09, RF_180 2 LO_1803, RF_90 2 L0_90%}, RF_270
2 L0_2709 A (Mixing) 293 %x¥S s, &8kl BBOUT- &3S AXE7] S8 RFO0 2
_180%F, RF_90 % LO_0¥, RF_90 % L0_270%, RF_270 2 L0_90¢] =4 (Mixing) =% Z¢S S 4 ¢l

| W 1Q A=A & W@ A (Double-balanced) % YA S YEYE =2
T 7& A dof we}l [-pathet Q-pathE HE3 I-F=2IA 9A(600)¢F Q-AL=2H
24(700)¢] A4 AAE YERAL,

% 6a B = 6bet = 7oA ZAlE wpe} o] 2 owbwfe] AA] oo wE I-F=A 9 (600)2 Q- = A T
A (700)E 2H7F 90 HA R 47l 9173AkE zte RF F=2]A (quadrature) 98 415 (RF_0, RF_90, RF_180,

RF_270)%}, LO(Local oscillator) A1%(LO_0, LO_90, LO_180, L0O_270)¢] 29 %< E&) &8 2132 A
sk 4 9l
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=, I-A=8HA 9AM(600)2F -A=HA DM (700)E 247 55U Ao 8 A7 AAEEE RF A=24 4
SHPABEL(200) oA ABAEE 4719 RF HA=2A] (quadrature) 4= A& (RF_0, RF_90, RF_180, RF_270)¢} 470¢]
LO(Local oscillator) HAE=#x A& (L0_0, L0_90, LO_180, LO_270)7} A&x oz AL},

olwj, A7) RF H =] (quadrature) 9% A& (RF_0, RF_90, RF_180, RF_270) I-#HA=&x 2A(600)2} Q-
=x YA (700)9 YHo| 25 ArtEar, 4709 LO(Local oscillator) H=213 A& (L0_0, LO_90, LO_180,
L0_270)7F I-A=eA =14 (600)¢F Q-FA=21A 94 (700)2] 7} 2=91%] Alo]Ee] Mejxom AZAgr}.

I, 4709 A4S JHAE RF FA=ex) 98 AF(RF_0, RF_90, RF_180, RF_270)& I-#A=21x] A (600)2t
QA=A YA (700)NH ME FHste] dAHT, I-F=e1x] FA(600)$F @-FH=2= 24 (700)2] BBIS+ BBQ
=8 719 90% AAE AAEY) 98 L0 A=A A& (L0_0, L0_90, LO_180, L0O_270)= I-path®} Q-path
LO 7+e] 90% 9AAE JHA == AAFTH

=, L0 A== A& (L0_0, L0_90, L0_180, LO_270)E &3 I-A==x WA(600)$F Q-A= 3 A4 (700) 2]
Zt 29 A (switch)E /2 (0n/0ff)Sto2M FuE %3@’\]7.4_ = AT},

[}

Juf, ¥ o] w2 L0 AX=2A (quadrature) 215 (LO_0, LO_90, LO_180, LO_270)& I-HAX=2x =4 (600)2]
I-pathe} Q-FH=e]x B (700)¢] Q-pathell =5 Q17lEo] Fu=5 Wad 4= Y},

olgh o] & wHe] AA] o] we [-F=A A (600) B Q-FAE=A YA (7000E TL FH S A
T AR gE 294 29| RF Ae L0 AEe] A9AE A AdFewA ztzte] 2913 T wAd
ool WY BUA QRS NE HAT 5 e 5t 9

=, & e AA] oo mE [-FEA HA600) R Q-A=A WA (700)E HEd 2] 290 w4
E3 A=A (quadrature) % S TSI, T ] FHS U 29H 29E AR dAFeR
A, Z7e] =g (ixing) 2913 el sk =dA ARt 2 Avs A= d4 5 Adq

upeha], B ool AA] oo mE [-FE=E X 94 (600) B Q-FAEH A (700)= HEeH (quadrature) §
2 A& (RF_0, RF_90, RF_180, RF_270)¢} LO(Local oscillator) FH=#* A% (L0_0, LO_90, LO_180, LO_27
0o AFES E3 247 g 94 2% (pahse combination)ollA @@ A BT 4= A= EUX] (mismatch)S
A2 washe a2yt o,

2 So], & 29 o] Ego tlE WH A~ (Double-balanced) 3| ZolA RF_0 2 LO_02}, RF_180 2 L0O_180 Al
3 %3] WA (Mixing) AZEE o]&slo] BBLOUTH &8 A58 AAsIT).

(-

w7 2 BBOUT- 8213 % RF_0 2 [0_180 2139}, RF_180 % LO_0 A& 93] AARrt. ujefa], wrek
LO_09} LO_180 Alm Alolo] EAX] Zlo] &Adthd | F2 o= o]o] th3dl IM2(2nd-order intermodulation
product) A &o] TASA FH}.

ol = 6a ¥ & 6be} o] E wiwol Al oo wE [-F=# A =AM (600) F Q-A= A = (700)E
BB_OUT+ &8 AZE AAS7] 98] RFL0 2 L0_0%, RF_180 ¥ LO_180 ~9A =3H®ul o}z}, RF_90 ¥
L0_903}, RF_270 2 L0_2709 293 %3S o] &3 4 9r}.

welba | B2k o] AA] oo wE [-F =R 2 (600) E Q-FA=2A 24 (700)= LO_09F LO_180 A& A}o]
o] Bx AR o3k IM29 t]Eo] L0903 LO_270 A& Alole EUx]e) 98t M2 ke EAlo &Ho| e}
A =),

olul MAEE ZZe M2 YA % A7 el 7FAlot(Gaussian) X ol W3 S Xk JHA
sk A AR M2 AR FEE AREs 498 7 A

= 8 % = 8 FY &% UME AlEolA(simulation)d A¥E YEhE EWola, & 9a ¥ & 9be
2 ago] AAl o wE FHZH(quadrature) T UAE AEH )M (simulation)d AFE YEY= =W
o]},

Z, & 8at EYX(mismatch) &S 2 E3te] Fgo ¢& Wy (Double balanced) % YA E EH =
Z(Monte Carlo) IIP2 AEd ol (simulation)d ZIE Yelle Edolx, & 8he EY ](mlsmatch) J 23}
B A F A (process) ] A 218 A8t FY9 ¢E W d ( ouble-balanced) 45 HAE EHIEZZ
(Monte Carlo) 1IP2 A Ed#o]A(simulation)?dr A¥E el Z=wolt},
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TS, & 9a¥ BUA(mismatch) AFETHS AEste] B UHo AA] o wE A=A & @A~ (Double-

5 9A(600, 700)5 EHIIEZMonte Carlo) 1IP2 AlE#| o)A (simulation)dt AANE YER)=
Tolal, &= 9be EUX|(mismatch) AR WA T4 (process)?] #AF S Hg5ho] B dwjo] AA] 4
| w2 A=A & WH(Double-balanced) =5 LA1(600, 700)E EHIIEZ (Monte Carlo) 1IP2 A&
A(simulation) ¥ A& YeENE =Ho|t).

Arte] glS 93], 65nm CMOS F4S ARgste] AAE WA (Mixer)d AlE#o|AS g}, weh, A7) A
o) Ae A= (Cellular) FAE41oA LTE(Long-Term Evolution) Band 2(LO 3=, f,=190MHz)E 71438}t

3, 11P2 EA #ols 9] -25dBm 712l FE(Two-tone) (f=1880MHz, f,=1881MHz)S <17}&kc}.

3, WbeA Aol EUX(mismatch)@F EE A ~(process) WE A EHo|AS $J8] £30EAH(variation) %
S 7%k,

ojmj, ¥ 8a 2 X 8b9} & 9a Z = 9bollx A Ades B o vsed 159k
(STD=8~10 dB)E 7IA&= w¥hde], & iy = H A (quadrature) 4% 9A1(600, 700)2] Htgkol F
o] 45 WA HlE 18~20 dB 71F =2 HE AT F Uk, F, FAZAA 2L 231 vXY S =
A i

FAIEEe] 11P2 E4Jo] Hat 18~20 dB 7

=g ksl ol AEweH 2

o9} o] E "o AA] 4o wWE FH= A (quadrature) 5% A (600, 700)= A (Mixer) E2¢] Ay =

=
7] EU A (Size mismatch)oll 23+ IIP2(Input referred second-order intercept point) SX¥wt olyz}l Ay
A BEYUX|(process mismatch)ol 93] WAs= EUX] (mismatch) = A AAE 5= A= &7 .
E3), Mol BA Al7te] Aaglo] 11P2 EALS /MAE 4 i, Wi oA N2 AES g7|doz &9
oAk, =3, Y9 ‘11"1—; shupe] Fubarol A E o] FalE = whE, 2o dbyo] AA] oo npE FE A
(quadrature) =& 9AI(600, 700)= WA zpA|9] 22} v]APdS /Mt BE FigolA 11P2 EA4& 74

& 2= 9= Favt 9

oer & el wud wpEAF HA] & Ausigloy, & A A7) AAl el
g o] Al dZRE FE wge] Hoh= e

althal QA HE WY RE WAS ¥Fe)

A ohstel, ¥
oA Eae] AL A Aol olg golaAl WAHel w5

Foeo HYy

10 : F3}4= ¥37] (Frequency down-converter)
100 : LNA 200 @ RF A=A Asdys
210 : Zg¥o]= FE 300 : LO 1Q Ale AR
400 @ 25% LO A1ZHAIE 500 @ LO ® o

600 @ I-AL=A A 700 @ Q-F=2A HA
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