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Design of LLow-noise Preamplifier for Application of Intraocular
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Abstract: A low-noise preamplifier applied to the intraocular pressure signal-detection system with 180
nm CMOS process was proposed. The amplifier adopts a diode-connected MOS transistor to achieve a large
resistance of G() level.In the feedback loop, the pseudo-resistor and the feedback capacitor are connected in
parallel to generate a high-pass cutoff point in the low frequency, which can suppress the DC-offset voltage
and the noise in low frequency to achieve better noise performance. The post-simulation results show that
the low noise preamplifier has a DC-gain of 40 dB,the effective bandwidth is from 0.25 Hz to 46 kHz,and
an equivalent input noise is 197.3 nVrms at 100 Hz. The power consumption of the core circuit is 32.4 nW
at a supply of 1.8 V,and the chip area is 0.75 mm>0.62 mm.
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Fig.1 Block diagram of the low-noise preamplifier
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Fig.2 Frequency response of the

low-noise preamplifier
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Fig.4 The two stage amplifier with

RC compensation
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Fig.6 The gain waveform of the

low-noise amplifier
B2 100 Hz A A2k AR 197.3 nVrms. %
RRME P T RO A Y R S M RE R4 R IR RS S
RAERGTERBZR.

20u

15u
S
T
§- 10u
ey
S
#  Su (100,197.3n)

0; I T X“ m : n

01 I 10 100 1k 10k 100k lmeg

Wi /Hz
B7 IRRFERKREBOREGE
Fig.7 The noise waveform of the

low-noise amplifier

LI T AR T2 AT IR0 7= iR A

PERES B B SR AN R 25 A T AR MR 75 i 2 7
DR M P R ATl IR TR A SR B R G M RE
®1 EETF,ARAIZRAMNEREESE
Tab.1 At room temperature, performance parameters

of circuit with different process angles

T2 3dB#r%i/Hz 125 @100Hz/dB M @100Hz/nVrms
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Tab.2 Performance characteristics comparison

of front-end amplifier
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Fig.8 The transient output waveform of the
low-noise amplifier
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