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(Design of Variable Gain Amplifier without
Passive Devices)

Z Oo|* o ol*
= F 0 d M

(Jong Min Cho and Shin Il Lim)

2 o ¥ =R FEAAE AEEx
S|
=

s
k1
2
ol
oX,
o%
S~
2,
o
12
rlr
N
)
g
o
i
N oly
I
N

n

K
&

1)}

a

=]

(@)

=

&

@]
(& 2 oX ofy

Jo 0
o,

il

1<
)
o

<
5,
jab)
=N
@]
0
=)
5
job)
5
=
g8
0,
it
<!
D
>
rr
(2L
o 2
- ol et
N oy
o2 W
o rlo <4
>~ O }‘N
>0
ofo |l

o]

H
A7l Adte] A EdxAYE 2 HAF £ 7
Ao oS Wals i AR E 9
Atk o] VGAE 0.35um CMOSZF A
Aol E2AIZIA skl 7bE o] 52 23dB ~ 43dBe] 2
3.3Vell Al 2.82 uA ~ 3 uA o]t} o

=

ot

>

N

2

& flo
{02 - o mlo

sub—thres

il
212
B o
w

_O‘L

32

R

k>

b

L

Ju

APFA  EdsAYE S shdolS, A, AF BT 1Y

Abstract This paper presents a variable gain amplifier(VGA) without passive devices.
This VGA employes the architecture of current feedback amplifier and variable gain can be
achieved by using the GM ratios of two trans-conductance(gm) circuits. To obtain linearity
and high gain, it uses current division technique and source degeneration in feedback GM
circuits. Input trans-conductance(GM) circuit was biased by using a tunable voltage
controller to obtain variable gain. The prototype of the VGA is designed in 0.35um CMOS
technology and it is operating in sub-threshold region for low power consumption. The the
gain of proposed VGA is varied from 23dB to 43dB, and current consumption is 2.82 yA ~
3 pA at 3.3V. The area of VGA is 120um x 100um

Key Words : GM(trans-conductance), variable gain amplifier, linearity, current division
technique, source degeneration
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<Fi.g. 1> Variable gain amplifier in analog
front-end for sensor system
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<Fig. 2> Conventional VGA with passive
devices
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CFA

-Fixed BW independent of gain.

VFA

-Fixed GBW(gain-band width).
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<Fig. 3> Comparing between VFA's attributes
and CFA's attributes
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<Fig. 6> The block diagram of proposed VGA
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<Table 1> Comparison of VGA performance
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[1] this work
Technology | 0.35 yum CMOS | 0.35 yum CMOS
Supply
Voltage 3.6V 3.3V
Total ~
current 240 uA 2.82 uA 73 uA
Gain 0dB~12dB 23dB~43dB
Band-width 35MHz 4.1KHz
chip size 250um x120um | 120um x100um
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