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Design of a Current-Mode Analog Filter for WCDMA Baseband Biock
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Abstract - In this paper, a current-mode integrator for low-voltage, low-power analog integrated circuits is presented.
Using the proposed current-mode integrator, the baseband analog filter is designed for WCDMA wireless communication.
To verify the proposed current-mode integrator circuit, Hspice simulation using 1.8V TSMC 0.18um CMOS parameter is
performed and achieved 44.9dB gain, 15.7MHz unity gain frequency. The described 3rd-order current-mode baseband
analog filter is composed of the proposed current-mode integrator, and SFG(Signal Flow Graph} method is used to
realize the baseband filter. The simulated results show 2.12MHz cutoff frequency which is suitable for WCDMA

baseband block.
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Fig. 1 The designed current-mode integrator
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Fig. 2 The small signal equivalent circuit of the designed
current-mode integrator
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Fig. 3 The gain and frequency response of the designed
current-mode integrator
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Table 1 The gain and frequency response

VelV] Gain[dB] GBW[MHz] Channel
0.50 46.5 7.34
0.55 45.8 11.3
0.60 44.9 15.7 WCDMA
0.65 44.0 20.0
0.70 43.2 24.2
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Table 2 The specification of the WCDMA current-mode LPF
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Fig. 4 The 3rd-order current-mode passive filter
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Table 3 The device values of the passive filter

SEAax A2 gk
R, 1[kQ]
o) 167.95[pF]
L, 82.48[uH]
Cy 167.95[ pF]
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Fig. 5 The 3rd-order current-mode lowpass filter
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Fig. 6 The frequency charadieristic of the 3rd-order cument-mode
lowpass filter
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Table 4 The simulation results of the 3rd-order current-mode
lowpass filter
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