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WA, R ROE LY 70 R —ERADERICHE, BET —ZFROHEMNBHEE 2> TEXTEY, &
HWARABREEOBENEE > CD . EEBEOEEILOZOIE, ZEKEKICHAVWLND T 7/ _— 2N
v RDE#E &, Signal to Noise and Distortion Ratio (SNDR) DI ENRKD SN L. 7F ol _R—2 0 R
[B] % D RERITIIHIMEERIC L > TR SN TV B 728, 7 4 L Z0 A/D BHgR7e EOWBK O ST, Thb &4
K D HEIESR OB ALETH D, AFFETIE, 7o /=2 REKO—FETH DR HA A S A/D
2R & 60GHz HF X U I IAHHR 7 ¢ L Z WIS, & ZISHW D IR R HE S O 217 - 72

Bk, TF I R_R— 2N REIEOKEBSTA LT 7 W= AR IR TR S T .

AIRIBRIERI CIIA T U T ORBIC Lo TREZBIBENEIRIND. LOLARBGL, X7 U 7o%4E
KREICLDBONTIREGRIRL, A ESZ LN TE DKL 2001z 2 FlEl>TLEH. ZoORBEICEY, &
RT T E AN AR IR R IR R RBNT, BIREDOA Y v P EFSICEZTE R,

—4, Ta— R ARREERERNWA =T =TT 7 (GnBV) ITIREHEAGICE LTV B DS, B R
EThHDH., T THRIBMEEZUET 72010, BRSNS CEET 2R AaREE FFoasEd—7 1 —7
TSN BEERRIEENE o T D REMRHRLE LT, Y—ZAFT V=R b —3 3% Flipped Voltage
Follower (FVF) 72 & 0d 5. KEIZFVFHEETIE, FI v R ZOBEERGEETeE WL — 7 F5%, 1GHz FLE
DI E CTHEFF T2 ZERAHRETH Y, LI HARTOMEY AR ENTEDL., =T V—TFT7 7L
D HFEIZEWHIRTHEH SN2 ILSmIBiIERR & LT, EREIESRSA LN TS, ERHEELS CIIANA v E—
H 2 ZADIRIRD 7212 FVF it 72 & O RFT R AREN AV BN, =72 b —T7 7 L AL O SNDR 23HiFF
T&5. 2L, ZThbo/RmiBiimas MM OUEICH 59 5 AmBORIEN, HEEBENEFTDH LD
KEFFD., 7ha s =23 RRIEOMRELED - DI2IE, WHEEOHEME D72 RIS E TR R
HHILD.

MR A X A/D B HAERIE LTE/LTE-A 72 EOmERALEG ICH OO D A/D BRI THY, TFHr s/ ~—2
Ry RIEEORERL Z L TE 720, BT AENEAIITDON TS, 20 A/D BHags TIXAL AR EIC 8
N5 6m—C 74 ZOEANLEE LW, GnBADEN A/DEHIED SNDR 25 (L EED LW ENH-T-. £
ZCAMIZETIE, BB A ED D RARIRAIRBICH Aa— R bR e PEISH LFRER 2% L, A/D i
~DIGHEITo T2, $8E 6m B/UWEIREREIEE IR L, BB E2RTIEE CH D 3rd Order Input Intercept Point
(11P3) % 8dB & L, IKIHEREE /172 Gm B/ TH A/D Z54#gs 0 SNDR 1 b & B5 <2 & & AlREIC L7z, $RZERIEK A
JH U7 A/D ZEHAZRT 20MHz D85k A5, 72. 4dB D B 4772 SNDR 207> 6. 8mlW DRI EY & ) CEHL L 7-.

60GHZ #¥ X VI mIT D 7 4 /L2 I2IE, 1GHz OJRHHE & #9 40dB @ B 472 SNDR BB TH 5.

PERRAWLI TV 6mC 7 4 WV EITHFERBORETILEBICICRANRNH Y, V=2 753007 4 VE I >
b A 7 SRR CTRUEE DS EBICHIE L, @V SNDR OFEBNKNEECH 5.+ 2 CTANIZE T, BifEss% M
W2 BB 7 4 VR R Uiz, A T 4 VX IXFERECH ITIRPIORE N/ NI\, Rk LT
WBN, ANA v E—F v ZADOEEBBPHIEEZ LI ESETLE Y. 2 CRMNARAIMEICE EATA v E—
U AENZ, AL EBER L, A B —F AL A Lo R B IR A RS L. R EIRIIE
ZRITER MRS & bhlE L C, HEME&SHAR SNDR % 5. 5dB th3 L7z, $#RERKEZ HWT 16Hz #ikz >4 ko7 «
NEEBRE LT2E 2 A, 256QAM (ZXfIGATHEZR 40. 8dB Z# % 5 SNDR %, 497> 13mW Tk L7=. SNDR IZX3 5
BINRIT, OBFZEL I L Tl b BAF ez sk L7,

SO E LT, A/D BRI T ANV E IR EORR DAL RANIE L 72D, 1, A=V 7IC K HIKE
WEEICHE LT =T 7 F X T2 Ba b 0NETHD.




(5 L3Fe)

Doctoral Program

wm X EE

THESIS SUMMARY

. HREThL (UM it .

v b, v
Department of %%%ﬂl% gk Academic Degree Requested Doctor of ( €L )
=% . = =1 Y .
R ST it Rt (B - B W
Student” s Name Academic Supervisor(main)

fEHA &) -

Academic Supervisor(sub)

M — HEEER

S (FEIC 300 GEFEEE)
Thesis Summary (approx.300 English Words )

Recently, an increase in communication traffic has become an object of public concern. To realize high
speed wireless communication, enhancing linearity of a wide bandwidth amplifier is needed because analog
baseband circuits consist of the amplifiers. In this dissertation, wide bandwidth amplifiers are discussed
for continuous—time A X analog—to—digital convertor (CT A X ADC) and a wide bandwidth low pass filter
(LPF) used in high-data—rate wireless communication receivers.

A negative feedback technique is a key technique for achieving good linearity in amplifiers. However,
bandwidth of a negative feedback amplifier with a high gain op—amp is limited to 200MHz due to its parasitic
capacitors. On the other hand, open—loop amplifiers (Gm—cell and current amplifier) with a local feedback
loop can be applied to systems having a bandwidth of 1GHz or more. But, the open—loop amplifier requires
high power consumption for good linearity. In order to improve its performance, a linearity improvement
method without additional power consumption is required

A CT AX ADC for an LTE receiver needs a wide bandwidth amplifier such as a Gm—cell to improve phase
margin and power consumption of the ADC. But, nonlinearity of the Gm—cell deteriorates SNDR of ADC. To
address this issued, a high linearity Gm—cell using a local feedback with a cascode topology is proposed
The Gm—cell has the feedback gain enhanced by the cascade topology. As a result, IIP3 of the Gm—cell is
improved by 8dB with the same power consumption. A 20MHz-bandwidth CT A X ADC employing the proposed
Gm—cells achieves SNDR of 72.4dB with power consumption of 6. 8mW.

In 60GHz wireless communication, a 1GHz-bandwidth LPF is used for antialiasing. A current mode filter
is suitable for the application, but low and constant input impedance of its current amplifier is needed
for high linearity. In order to solve this issue, a current amplifier with complementary input is proposed.
Its input impedance is suppressed by its local feedback and kept constant by push-pull operation. A
1GHz-bandwidth 4th—order LPF using the proposed current amplifiers achieves SNDR of 40.8dB with power
consumption of 13mW.
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Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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