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A Study on Low-Voltage and High-CMRR Differential Amplifier Using
Multiple-Input FG-MOSFETSs

Naotsugu HORITA, Koichi TANNO, Hiroki TAMURA, Takako TOYAMA

Abstract
In this paper, a low-voltage and high-CMRR differential amplifier using multi-input FG-MOSFETsS is presented.

The proposed circuit is divided two circuit blocks; one is FG-MOSFETSs based differential amplifier without a
tail current source, and the other is bias voltage generator. The technique of removing the tail current source is
widely used for the low-voltage operation, but this deteriorates CMRR performance. In order to improve this
problem, one of the input terminals of FG-MOSFETsS is used as the bias voltage control terminal from bias
voltage generator. By using this technique, the proposed circuit prevents the deterioration of the common-mode
gain.

The proposed circuit with parasitic capacitances, which could be derived through the physical layout design,
was evaluated through HSPICE simulation with 0.35pum CMOS process. As a result, the common-mode gain
of the proposed circuit was —59.5dB with the supply voltage of 1.4V.
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BHIZ% A FG-MOSFET |2 & o THE S84 T %
BIAHIE L, 7 — VBRI S 3 63
FFASOEAL 2 B HERR O = EIEIERR 2 PR 8 L C & /2.

T, REF LR ERIE OBIE & AR & R
512, 0.35u CMOS 7' ut AZBITHT /3 ART
A =% AW HSPICE v =2 b—3 3 2 L»T
ffMr & 1To7=. ZZTi%, % AJ] FG-MOSFET |3%
EEAE TV CRAT L, FEERIC LST 2 BE 3 2 BRI
BT HFARBETIENLO L LTl Lz, #5E,
EIRET 1.4V CEMWEL, [FAHAJIHFEN 0.28V 75
0.85V, ZE#EFIE 16.2dB, [FAHFEE —59.5dB TH
D, EWEFFG MR Lo IKEBE LA EHTE S
T EHERE L.

WIZ, R LTENTA—ZEHNTCTRAT LA T
NI & T2, AWFZE T LTV 5 0.35um CMOS
Tt ADFYPA L —LTiE, BEHAVWLNLLEZA
71 FG-MOSFET @ LA 77 MERBFF STV 0.
FIT, VAL N— LV RESN-RERT%
ERC L, #DFETF 4% MOSFET @4 — MZ A & VEHR
T 5 &0 D KR 72 FIE TS AT FG-MOSFET % Rk
Lz, FF, ~AZ LA T U MEFHORBRLY X b
UAREMH L, 2 A0 FG-MOSFET (289 % %74
REEORHZIToT-. ZOREE, 1RERKEEDOF v
7RSI 131.0pmx100.5um L 720, AL TS Z
AJ1FG-MOSFET 7 u—F ¢ v 74—k - iR
AEIIH 15.56F R L 2o 7z,

WIZ, SAIZLAT U MNRFORRIVE LN
AR b RIS R & B L T PR R O R A e AR
Wraito7. EOfEE, ZBFIFES 15.7dB, [FIFHF]

5728 —59.5dB © CMRR 1% 75.2dB & 720, #Hakigix
71.4MHz, HRIEIZ 1.06V, HEERIX 29.09uA, &
B EFIRIEICLZE T D £ TOREIL 508ns TH D
TNyt Tua—T 4 I — b - R O%E
EREWMEZ/NSSMAD Z ENTEY, FEAER
DalE & ol U 72556 OFRESLIZ ) D 72 2 &
DR TE .

AR CIEE Lz B I3ERHEO CMOS 7Y u2t& AT
FIERRETH 0, KEEADSRD BN DR CIfl
HEINAEEIZBWTIRIAS ISHADBHETH D & B
ns. LnrL, ANFEFIZEL AT FG-MOSFET % H
WTUW D 72 Dl O ZEBEIEEIE 2 0§ 22855 0MK
<, AT AHIHERE AL TnWD Z EIC kD igE
Bt L RKEV. SH%OMET, EEREMCEZ AT FG-
MOSFET OfS &R B OFHHEIC X 5 ZE8F 5o,
NIV AL Myg \KT D Mypor @ W/L Ha /NS
F5Z LITE YA T AHIEIERE OBMEER 2 Y
HEEROWELITHI L ENEZLND.
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