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Table2 OIP3 of two stage V GA
1 /dB OIP3/ dBm
Table 1 OIP3of single stage V GA 40 3.6
/ dB OIP3/ dBm 30 3.6
20 22.6 20 4.0
15 24.1 10 4.1
10 15.6 0 4.2
5 17.3
0 18.5
V GA
0 40dB, ' : V GA
10dB , 5pF, 7 PVT .
400B 346. 7TM Hz, (TT,FF S99, (30,33 3 6V)
8 400B (25° ,50° 750) , ( > 10dB)
346. TM Hz , (odB)
83 2M Hz, 317 3 40dB V GA PVT
60 ) 2 85
40
20 3 400dB PVT
% 0 Table 3 Two stage VGA bandwidth variation with
& -20r PV T at 40dB gain
-40F
60}
-80 . L L L / M Hz / MHz /
0 12 8 10
10 10 Flgquencybl(-)léz 10 10 Typical 83.18 346.7 3.17
Process Fast 84.14 375.8 3.47
7 Sow 82.22 319.9 2.89
Fig.7 Gain amplitude versus frequency for two stage Normal (3.3V)| 83.18 346.7 3.17
V GA Supply voltage| High(3.6V) 82.22 350. 8 3.27
Low (3.0V) 83.18 342.8 3.12
Low (25°) 83.18 346.7 3.17
! Temperature | Middle(50°) 82.22 331.1 3.03
2 300M Hz High(75°) 83.18 319.9 2.85
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Table 4 Performance summary of wideband V GA 0dB
3 5dBm.
TSMC0.25 m CMOS| TSMC 0.29 m CMOS
3.3V 3.3V !
3. 15mw/( ) ’
1.75mwW
3.96mwW( ) !
0 20dB/5dB 0 40dB/ 10dB
30B >881M Hz > 340M Hz ;
7.34nv/ JHz @00M Hz | 6.95nv/ /Hz @B00M Hz ,
>15dBm >3.5dBm ,
5
Table 5 Performance comparison of V GAs
[3] [4] [5] [6] [7]
(CMOS) /U m 0.35 0.35 0.18 0.18 0.25 0.25
IV 3 3.3 1.8 1.8 2.5 3.3
/ mA 9 10.8 3 6 25.3 0.95+1.2=2.15
/ MHz 246 200 350 380 380(3dB) 340
/ dB -15 45 -45 45 -42 42 - 33 40 -70 11 0 40
11P3/ dB - 46 @45dB - 22 @odB - 22.5 @0dB - 45.6 @40dB - 36.4 @0dB
m -
- 4 @- 15dB 2 @odB 3 @odB - 8.6 @10dB 4.2 @0dB
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A CMOS Wideband Variable Gain Amplifier *
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Abgtract : A CMOS wideband low power variable gain amplifier (V GA) is presented. The frequency response of a common
source amplifier that makes use of a source degeneration resistor is analyzed. The bandwidth of the amplifier is enlarged without
extra power consumption by adding compensation capacitors to change the location of the poles and zeros. The voltage peaking
that appeared at low gain is slved and the linearity isimproved by usng a gm-boost circuit. The V GA is designed usng TSMC
0. 23 m CMOS technology. Smulation results show that the V GA core consumes 3 15mW at 3 3V supply voltage and has a
gain range from O to 40dB. Its 3dB bandwidth is larger than 340M Hz and OIP3 is higher than 3 5dBm with a 5pF load.
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