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Abstract

This paper presents a CMOS multi-mode baseband filter architecture to support PDC/GSM/EDGE/WCDMA and its new
automatic tuning method. 5-th order Chebyshev low pass filter is designed for implementing the baseband channel-select
filter. Capacitors and resistors were shared efficiently between modes to minimize the area. And, the new cut-off
frequency tuning method is proposed to compensate the process variation. This method can reduce the area and the noise

level due to MOS switches.
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Fig. 1. (@) Schematic of the baseband filter (b) Resistor matrics and capacitor matrics.
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Fig. 3. (a) Conventional tuning method. (b) Proposed two-step tuning method.
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Fig. 8. Amplitude response of the filter in EDGE mode.
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Fig. 9. Amplitude response of the filler in GSM mode.
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Table 2. Performance summary.
Technology 0.35 yum CMOS
Chip area 38 mm’
Supply
voltage 3V
Tuning 10kHz ~ 3MHz
range
PDC GSM EDGE | WCDMA
Current
(mA) 52 6.1 7.1 80
IIP3 (dBm) 28 25 23 21
Noise
mvH) | 130 ® >4
Passband | - 05 05 05
ripple
Stopband | g 79 % 7
rejection
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Table 3. Performance comparison with reference {11

3 3 (1] B =5
Technology 0.35 pm CMOS 0.35 pm CMOS
Chip area 48 mm’ 38 mm’
C ¢ 9.4mA 8.0mA
Hrren (WCDMA) (WCDMA)
Noise (Input '
Referred) 47 yv 20 uv
E 4 F#3 28 [7jmtel M5 v
Table 4. Performance comparison with reference [7].
Zn &9 7 ' EE
Technology 0.6 pm CMOS 0.35 ym CMOS
Chip area 2 2
(By 22) 08 _mm 06 mm
Power 24mW
Consumption HomW (WCDMA)
32 #3179 (1199 AHse vud zsolch
FA4L 2L 035 im CMOS F3& AHgstged, A
HEe F3 2 (119 48 mmPl v, E &=
Imm*A = #& 3.8mm’o)t}.
£ A% AFE WCDMA EE=914 80mAEA, #
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