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Abstract

In this paper, the multi-sensor signal processing IC is designed. It consists of an analog multiplexer for

selection of multi-sensor signals, active filters for noise rejection and signal amplification, and a sample and
hold circuit for interface with digital signal processing. By implementing these” circuits with CMOS
transistors, integration, low power dissipation and miniaturization of the total signal processing system have

been made possible.
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Fig. 1. The block diagram of full circuit.
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Fig. 5. The 4 to 1 analog multiplexer implemented
by MOSFETs.
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Table 1. The aspect ratio of OP-AMP
Transistor L W

M1 5U 45U
M?2 5U 45U
M3 50 5U
M 4 50 50
M5 5U 5U
M6 5U 30U
M7 50 78U
M8 5U ouU
M9 5U 13U
M10 50 5U
M1l U 5U
Mi12 5U 55U
M13 5U 55U

X 2. CMOS ¥4 parameter
Table 2. CMOS process parameter.

NMOS

{LEVEL=2 U0=619.4 VT0=792.3E-3 NFS=543.9E+9
TPG=1 TOX=41,6E-9 NSUB=3, 632E+16 UCRIT=149.
6E+3 UEXP=199, 4E-3 WMAX=44, 88E+3 RSH=27.02

XJ=475. 0E-9 LD=135. 3E-9 DELTA=1.713 PB=759.
4E-3 JS=10.0E-6 NEFF=5.491 ¥D=400.0E-9 CJ=2
5.8E-6 MJ=191.8E-3 CJS¥=117.3E-12 MJSW=990E
-3 C6S0=1.999E-10 CGDO=1, 999E-10 CGBO=4, 980
E-10 FC=500. 0E-3 XQC=1.000)

PMOS

{LEVEL=2 U0=237.8 VIO=-787.9E-3 NFS=307, OE+
9 TPG=-1 TOX=41.6E-9 NSUB=8. 461E+15 UCRIT=1
14. 4E+3 UEXP-308.6E-3 WMAX=32. 95E+3 RSH=80.
41 XJ=b82.5E-9 LD-240.9E-9 DELTA=1.000 PB=1
. 18E-3 JS=10. 0E-6 NEFF=2.763 WD=600.0E-9 CJ
=278.6E-6 MI=416.0E-3 CJSW=45, 9E-12 MJSW-99
0.0E-3 (GS0=1, 123E-10 CGDO=1,123E-10 CGBO=3
.320E-10 FC=500.0E-3 XQC=1.000)

HEldAAE deidel 28 Custom ICE A€

CMOS 32 44

AxEZ7)9] aspect ratior & lﬂr
z23 Ccﬁk% IpFo 2 gtgon ZAFA AHEE 1z
OrbitAte &4 parameters ¥ 29 Zt}h 1.76[mW]
9 4uE9, 811[dBJY AFE HtelS, 10 [V/s]d
AgWstE 15[dBle) ol % A +-(gain margin), 65° 2
94 o f(phase margin)d 7F¥d 2F M 4

Ag CMOS da5%719 ¥28 1o F3 3len,
ANFE7| e FR4EA 0] 17 9 veht ek
VDD
} I Ms
W10 M9 I
1 —
M1L
V'O“”{tm ”2;][5-—0\/*-
jﬁ CC}-——nr—ovout
:]‘L 4 [;' M6
M13 M
Ms;]}"“’”"‘“”:.m
s
ag 8. CMOS AxtE%719 72

Fig. 8. The structure of CMOS operational amplifier.
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¥ V(50) : Enable/Disable signal
V(40) : Sampling signal
V(30) : Output signal
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% V(25) : Output signal of analog multiplexer
V{40) : Sampling signal
V(30) : Output signal
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