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gain setting. Around 104 dB� trans-impedance gain has been
achieved over the bandwidth of 1.3 MHz to 3.9 MHz. Fig.8
shows the input referred noise power density plot for both
pre-layout and post-layout simulation at maximum gain
setting. The integrated input referred noise calculated over
frequency band of interest is 1.44 nArms for post-layout
simulation.

Fig. 8. Trans-impedance frequency response

Fig. 9. Transient simulation under 9.1 �A peak-to-peak input current swing

Fig. 9 demonstrates the TIA output for maximum input
current swing i.e. 9.1 �A peak-to-peak. For maximum input
swing case the circuit is operated at minimum gain mode.

This simulation with largest signal swing ensures that there is
no visible distortion or any sign of ringing. The circuit
consumes only 200 �A current from 1.8-V supply qualifying
it an ideal candidate for needle application.

V. CONCLUSION

We present the design and implementation of a fully
integrated front-end preamplifier dedicated to interface 1D
CMUT array for ultrasonic needle applications, using
0.18-µm CMOS/DMOS 30-V HV fabrication technology
from Global Foundries. New fully integrated low power low
noise preamplifier has been described. Simulation results
validate its ability to meet the specifications of ultrasonic
application. The proposed circuit has been sent for
fabrication and measurements will be done when the
prototypes are ready.
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