Topmetal-L: A pixel sensor for charge tracking
imaging of LPD
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Abstract

Topmetal-L 1s a large-area pixel sensor optimized for LPD (Low-energy Polarization Detector). It has a chip size of 16.9mm X 24.0mm and consists of 356 rows X
512 columns, with a pixel pitch of 45um.The pixel circuit includes a low-power, low-noise folded cascode amplifier, a feedback structure with a 1{F capacitor and an
NMOS 1n parallel, a two-stage source follower readout structure. The simulation results indicate that the gain of the pixel channel 1s 122mV/ke-, and the ENC 1s 20.0e¢-
@]lke-. Total chip power consumption 1s 820mW. A checkpoint readout method for pixel array has been proposed, and achieving a readout frame rate of 2.7kHz.
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ASIC layout

 Topmetal surrounded by guardring. The | ‘ |

coupling capacitance 1s 5.5fF, which can

be used as an input test capacitor.

* Electric field stmulation with negative

bias applied to guardring. After the

Conclusions
The top-metal of Topmetal-L pixels surrounded by Guardring are used

for charge collection, with a window area of 26 X26um?, accounting fo
T about 33.4% of pixel. Negative bias can be added to the Guardring to
effectively improve the efficiency of charge collection.
used to achieve larger dynamic range and 1 | ‘ | he simulation results show that the overall static power consumption
P

electric field stabilizes, the charge

collection efficiency exceeds 70%.

» CSA

* Folded cascode amplifier structure 1s  veiasp CSA RST

higher gain. - f Topmetal-L 1s about 820mW.
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e The feedback structure with a 1{fF anal r our he front end of Topmetal-L 1s optimized for low noise, achieving a

capacitor and an NMOS in parallel to . 5 o single channel with an ENC as low as 20.0e- at 1ke- mput.
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provide amplification and adjustable  b—d - l The frame frequency can reach 2.7kHz by using checkpoint readout.
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