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ABSTRACT

This paper presents a low noise chopper multipath amplifier using floating high-pass filter (HPF) and DC servo loop for microsensor interface circuits. Low
noise characteristics are highly required in high performance sensor interface circuits. Reducing offsets and flicker noise by chopper stabilization technique is a
common approach to gain low noise characteristics. The output ripple caused by the chopper up-modulation can be suppressed by a ripple reduction loop (RRL).
However, the overall bandwidth is limited by implementing chopper stabilization technique. A multipath amplifier scheme is a solution for gaining wide
bandwidth. The proposed chopper multipath amplifier scheme is implemented with a floating HPF and a DC servo loop (DSL) with passive low-pass filter (LPF)
for fast common mode tracking and high ripple rejection. The RRL of the proposed scheme is implemented with floating HPF and a passive DSL without an
additional amplifier. The multipath amplifier achieves offset rejection ratio of 129.32 dB by simulation results. The amplifier is fabricated using a 0.18 pm

complementary metal-oxide-semiconductor (CMOS) technology with and active area of 4.92 mm?. The measured input referred noise is 6.48 nV/VHz, and the
total current consumption is 117.2 pA with a 1.8 V power supply.

INTRODUCTION

EXPERIMENTAL RESULT

With the growth of the sensor market, the demand for low-noise and high- * Die photograph and measurement environment

performance readout circuits has increased. High-performance amplifiers with —Fig. 5 shows the die photograph of the low noise chopper multipath
low noise and wide bandwidth are essential to satisfy these demands. amplifier. The prototype chip 1s fabricated using a standard 0.18 um CMOS
A chopper-stabilization technique 1s adopted to reduce the 1/f noise and DC offset. process; the chip size is 4.92 mm?.

To attenuate the output ripple caused by chopper up-modulation, a ripple — F1g. 6 shows the measurement environment. The measured open loop gain
reduction loop (RRL) 1s employed. However, there are disadvantages to is 132 dB with a unit gain bandwidth (UGBW) of 2.69 MHz. The total

generating notches of the transfer function in the chopping frequency band. current consumption is 117.2 nA with a 1.8 V power supply and a chopper
To compensate for the notch characteristics in the chopping frequency band of frequency of 125 kHz.
the transfer function, a multipath architecture 1s employed.

In this paper, a low noise chopper multipath amplifier using floating HPF and
DC servo loop (DSL) for microsensor interface circuits 1s proposed. The RRL of
the proposed scheme 1s implemented with floating HPF and a passive DSL
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CIRCUIT IMPLEMENTATION

" Proposed low noise chopper multipath amplifier

secs

DC power supply

— Fig. 1 shows the schematic of proposed low noise chopper multipath amplifier. ‘ Fie. 6. M reyeiont B ¢ onvi ¢
— The multipath scheme consists with a high frequency path (G, G, ,, and G, ) 18. 5. LI€ photosrap 1g. 0. Micasurement environmen

and G_.). " Input referred noise and common mode rejection ratio (CMRR)
- — Fig. 7(a) and (b) show the measured input referred noise with chopper
frequencies of 125 and 250 kHz, respectively.
— Fig. 8(a) and (b) show the measured CMRR at chopper frequencies of 125
and 250 kHz, respectively.

and a low frequency path (G, 4.1, G4, Gss Gres
— The implemented passive DSL and floating HPF rejects the offset and ripple
as a dual ripple rejection loop. The proposed RRL scheme has an advantage
of high ripple rejection and low power consumption without an additional
amplifier for an integrator compared to the conventional RRL schemes.
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Fig. 1. Architecture of the proposed low noise chopper multipath amplifier Fig. 7. Input referred noise with chopper frequency (a) 125 kHz, (b) 250 kHz
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— Fig. 3 shows the theoretical end-to-end transfer function from v, to v,. In the i i i
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— The performance comparisons of each scheme have been proceeded as shown Fig. 8. Measured CMRR with chopper frequency (a) 125 kHz, (b) 250 kHz

in Fig. 4. At 0.01 Hz, the simulated offset rejections are 57.815 dB, 84.793

dB and 129.32 dB for each of conventional HPF, floating HPF and proposed CONCLUSION

DSL with floating HPF scheme. * A low noise chopper multipath amplifier using floating HPF and DC servo
o c, i loop for microsensor interface circuits is presented.
1 '_ - \?—-o < — The RRL of the proposed scheme 1s implemented with floating HPF and a
S O R passive DSL without an additional amplifier.
s Cngn‘flp;’,hd s The multipath amplifier achieves offset rejection ratio of 129.32 dB by
o] " Floating HPF - simulation results.
Passive DC Servo Loop (DSL) L oot oo The floating HPF achieves a fast common mode response and improved
Fig. 2. Block diagram of low frequency path Fig. 3. Theoretical transfer CMRR performance (of 192 dB) in the range of 0.1-1 Hz.
with dual ripple rej ecotion loops. function from v, (stje) to v,(s). The proposed multipath amplifier exhibits input noise and NEF performance

of 6.48 nV/NHz and 2.7, respectively, which are comparable to existing

: /\f | amplifiers.
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