%’T%E];‘%Nginﬁih%r%%&ﬁéuiﬁ Ekgitt
NST OF ELECTRONICS, TECHNICAL REPORT OF IEICE
INFORMATION AND COMMUNICATION ENGINEERS 1CD2002-174 (2002-12)

BEBEDONA T AMEKELA WS — FBEZTFOREL
EFERPLLOIL—T7 4 L9~DEH

=E B OKY Bz

NEC 2V oy 275 LA
T229-1198 #&3IEMEIE T LR 1120

E-mail: taka@mel.cl.nec.co.jp

HSFEL HFEEDA T AKED L, CMOS BT UL ROATIERT D2 ENTELY—-FNERAT
(BIGCAP: bias-independent gate capacitor)* £% L 7z, 1.5V, 0.13-um CMOS 7o X THFE L EM L 7=
R, BUEMAEM D OFER 6.71F/um?2 & K&, N 7 ABEIZLABEZHT 2.9%E /NEHh - 1,
FEABIEMHFEODTH 19%THD . VINANTOREDIES D EILo=0.096% & FEHIZ/NE D - T2,
Z® BIGCAP % 8K PLL OV —77 4 V2 Z@#HT 52 21280, PLL oftea s diz, L—
TT7 4 NY DHEEE LD AR PLL O 1/3 512/hT52 N TE-, 20 BIGCAP id PLL @)L —
T7 4y LN ISHEEER AR,

F—TJ—F NATRKG, ¥Y—bEE, . PLL. V' —77 41 %

A Novel Bias-Independent Gate Capacitor (BIGCAP) and
its Application to the Loop Filter of a Differential PLL

Makoto TAKAMIYA and Masayuki MIZUNO
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1120, Shimokuzawa, Sagamihara, Kanagawa, 229-1198, Japan
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Abstract A linear bias-independent gate capacitor (BIGCAP) with large intrinsic capacitance and low parasitic
capacitance, which needs no additional fabrication process steps, is proposed. Measured results with 0.13-um standard
CMOS technology show that the intrinsic capacitance is 6.7 fF/um” (6.7 times bigger than that of typical MIM
capacitors) and the parasitic capacitance is 1.9% of the intrinsic capacitance (one-fifth that of typical MIM capacitors).
The linearity is *=2.9% and capacitance variation across a wafer is as small as 0 = 0.096%. Applying BIGCAP to the
loop filter of a differential PLL reduces the gate area of the MOS capacitor for the loop filter to only 35% of that of the
conventional design without degrading the performance of the PLL.
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