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Design of Monolithic Si Based PDIC for Optical Pickup

Ke Qingfu, Cheng Xiang, lLu Jing, Zhang Yinbo, Li Jifang, Chen Chao
( School ¢ Physics and Mechanical & Electrical Engineering, Xiamen University, Xiamen 361005, China)

Abstract: PDIC is a key component of the pickup system for DVD players. A monolithic Si-based PDIC
with low offset voltage and small area was designed. Using 0.5 Pm BCD techmology of CSMC, the chip was
integrated with p-rn phodetedors and transimpedance preamplifiers. The design idea of the chip was
introduced. The simulation results show that the p-t n opticaldetedor reaches a responsibility of 0.2 A/W a the
650 nm wavelength, and the — 3 dB bandwidth and the transimpedance gain of this transimpedance amplifier

are ¥ MHz and 150 kQ respedively. The PDIC meets the performance requirements of the DVD system .
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Fig. 2 Schematic of PIN photodetector
1. 1.2 prn AR EEZ] R E

3 , A~D
,E F A~ D,
E, F ,
,A~D E F
) pn
[3]

Fig. 3 Layout of 6 pin photodetectors
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Fig 4 Schematic of the TIA
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Fig 5 Schematic diagram of the unity gain buffer and summing
amplifier
1.4
6 Candece
PDIC

1.4 mmX 1 nm.

6 PDIC
Fig 6 Layou of PDIC

2010 4 10 A



FRAR S RF K PER AEE AL PDIC 69 3%t

2 HRER

Silvaco
2.5V , 650 nm prn
0.2 A/W CANDENCE Spectre
7 8
, - 3dB 94 MHz,
150 kQ
310
2.90 +
g
2.70 K
2.50
0 40 80 120
t/ns
7
Fig 7 Transient of the preamplifier
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Fig. 8 Frequency response of the preamplifier
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