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Design of the incremental displacement integrated photoelectricity sensor

Liu Yang Wu Hongsheng Yang Fan Xu Jialin

( Changchun Institute of Optics Fine Mechanics and Physics Chinese
Academy of Sciences Changchun 130033  China)

Abstract: In order to improve the output signal effective precision of the integrated photoelectric sensor that proces—
ses the incremental displacement information reducing output impedance and ensuring the performance of photoe—
lectric sensor. A photoelectric sensor for processing incremental displacement signal based on 0. 35 pum CMOS tech-
nology with Cadence is designed and the key parameters are analyzed theoretically. The experimental results show
that the photoelectric sensor output signal effective precision is more than 10 bit the output impedance is less than
5 Q the performance meet industry standards and can run stably.
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Fig. 1 Structure of the incremental displacement integrated photoelectric sensor
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Table 1 ENOB of VSIN or VCOS

() SNR( -40°C) ENOB( -40°C) SNR(27°C) ENOB(27°C) SNR(125°C) ENOB(125°C)
componets corners . . .
/dB( V) /bit /dB( V) /bit /dB( V) /bit
PD tm/wp/ws 65.557 10. 598 65. 164 10.532 64.768 10. 466
MOS tm/wp/ws/wo/wz 65.557 10. 598 65.164 10.532 64.768 10. 466
CAP tm 65.557 10.598 65.164 10.532 64.768 10. 466
CAP wp 64.997 10. 504 64.637 10. 445 64.219 10. 375
CAP ws 65.998 10. 671 65.582 10. 602 65.206 10.539
RES tm 65.557 10. 598 65. 164 10.532 64.768 10. 466
RES wp 64. 185 10.370 63. 841 10.312 63.506 10.257
RES ws 66. 654 10.780 66.263 10.715 65. 846 10. 646

. corner

speed wo =worst case one wz = worst case zero

:tm = typical mean wp = worst case power ws = worst case
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Fig. 2 Output impedance of the incremental displacement integrated photoelectric sensor
R..( -40C 150 kHz R, (27C 150 kHz R, (125°C 150 kHz R_(27°C 50 Hz
components corner
1,, =100 pwA) /mQ I,, =100 pA) /mQ) I,, =100 pA) /mQ) tm theory) /mQ)
PD tm/wp/ws 1 661 2 310 3226
MOS tm/wp/ws/wo/wz 1 676 2310 3251 625
CAP tm/wp/ws 1 669 2297 3231
RES tm/wp/ws 1 663 2 330 3236
< 180 fppy ::g VDD
= 160 _ 20
~
10 1.0
PD3 0
< L7 e
g 1.25
w : Tl
0.75
15
VSIN 025 ' : - ' ' '
13 0 25 5.0 75 10.0 125 15.0
§ o / t/us
& 25 50 75 100 25 15.0 4
t/us
3 Fig. 4 Stability of the incremental displacement

Fig. 3 Stability of the incremental displacement
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