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INTRODUCTION

" Molecular imaging scanner consists of large number of readout channels. RESULTS AND DISCUSSION

These large number of readout channels make it a challenging task to

. ll_rEplemelf‘t Eche front-ir\d.utrcwtrty ;sw.\g dlcscr(ic:l(c:o)mhponents. t ¥ = The amplifier design was carried out in standard 0.18 um CMOS
< application specitic Integrated Circuits >} T1a> PrOVER 1O provide technology with a 1.8 V supply voltage and 73pA current as biasing.

the compactr.\(.ess as well as regluce ,th? complexity of reado‘,‘t ?Iectronlcs. " The voltage gain of 80.2 dB. 21.6 MHz unity gain bandwidth, and 107 mV
" The preamplifiers are the basic building blocks for any radiation detectors N . .
3.282 V swing range was achieved.

as front-end component. The front-end circuit for nuclear medical imaging « Common Mode Rejection Ratio (CMRR) was measured 70.3 dB  while

anr.mer(sj, SU.‘;E 325 tPOS'trO” Err;!55|o|r1 TorT.?grap(hy (PET;' fre Icommc_)rrrzl.y Power supply Rejection Ration (PSRR) was 83.8 dB and 74.0dB for PSRR+ a
esigned wi -stage operational-amplifier (op-amp) topology. This nd PSRR- respectively.

top.o ogy provu.jes numper of ad\{antages in .voltage swing and DC gain, « Total Power consumption of pre-amplifier was 9.8 mW
which can provide effective operation on multiple channels.

" In this study, we have designed, a two-stage regulated Cascode
transimpedance amplifier to convert the current signal into voltage signal ,:'rw —

] Simulation Results

Source

by considering the amplitude and shape for radiation detectors. $ <
" The amplifier design was carried out in standard 0.18 um CMOS Ce:LYSO LT
technology with a 1.8 V supply voltage and 73A current as biasing. L
u Methodology Fig. 3. Schematic illustration of Experimental Setup.

" |n order to achieve high gain and large output swing, the amplifier usually
consists of two stages. The first stage gives the high gain, while the second
stage provides large output swing.

" The first stage consists of differential input n-channel transistors M2 and
M3 with current mirror load p-channel transistors MO and M1. The second
stage consists of p-channel common source amplifier M6 with n-channel

current source M5.
= The input bias current IREF is mirrored in M7, M4, and M5, so that the EXPERIMENTAL EVALUATION

same current with the IREF goes through each transistor to operate in = The input charges induced from the detector by radiation impact events
saturation region. are converted to voltage signals through a charge-sensitive preamplifier
" The Capacitor CO is miller cap to separate two poles for securing phase (CSA).
margin. oo " To evaluate the performance of amplifier, the amplifier was tested with
radiation detector.
w p——o| o " The performance of customized pre-amplifier was tested with Ce:LYSO
d| ™ scintillator coupled to the SiPM photodetector.
" Two different radiation source Cs-137 and Na-22 was respectively used to
« assess the energy performance of the detector with the designed

O T " preamplifier circuit.
" The energy resolution of 14.1% and 13.9% was achieved with Na-22 and

Cs-137 radiation source respectively.
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Fig. 4. Experimental Setup for Data Acquisition.
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Fig. 1. Schematic Design of Tw;-stage Regulated Cascode Amplifier . ; —Fit_| sof
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% 2 :k = V\oltage gain and output voltage swing range was achieved 80.2 dB and
N A . .
3 N | e 107 mV ~3.282 V respectively.
R Y | . . . - .
| 4 = The fabricated pre-amplifier was evaluated with radiation detector to get

e the energy resolution of source Cs-137 and Na-22 and achieved 14.1% an
Fig. 2. . L D fT Regulated Cascode Amplifier (Left) and | | f fabricated d 13.9% respectively.
ig. 2. . Layout Design of Two-stage Regulated Cascode Amplifier (Left) and Internal view of fabricate _
customized amplifier with analog to digital converter (ADC) on a same chip. ACKNOWLEDGEMENT
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