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Analog Filter Design with Low Noise for Digital Video
Broadcasting-Handheld Tuner

QI Jianye', WANG Xiaoli', WANG Shoujun®
(1. School of Electronics and Information Engineering, Xi'an Jiaotong University, Xi'an 710049, China;

2. IDT Technology (Shanghai) Ltd. , Shanghai 200233, China)

Abstract: To reduce the noise of the analog filter in zero intermediate-frequency digital video
broadcasting-handheld tuner, a new design technique base on low noise operational-amplifier (Op-
amp) is presented. The small signal model of Op-amp”’s common mode feedback circuit is quanti-
tatively analyzed, and then a left-half plane zero is leaded into the common mode feedback loop to
compensate the stability. The size of the transistor is optimized to reduce the flicker noise under a
determinate phase margin. Simulation results show that the noise figure of Op-amp at 1 kHz fre-
quency is decreased by 3.4 dB, compared with the unimproved technique. The proposed tech-
nique is used in an eighth order Chebyshev Il low pass filter that has three programmable band-
widths: 2. 85 MHz,3. 33 MHz,and 3. 8 MHz, and the attenuation is 45 dB at offset of 1. 4 MHz.
The filter is implemented in Taiwan semiconductor manufacturing corporation 0. 18 pm mixed-
signal 1P 6M CMOS process, which occupies a chip area of 2. 4 mmX0. 72 mm. The post-layout
simulation results show that the noise performance satisfies the design requirement of the system.

Keywords: digital video broadcasting-handheld tuner; low pass filter; low noise
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