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Introduction

» Hybrid X-ray digital imagers » DPS circuits for visible spectrum:
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... subthreshold operation and circuit reuse
for a low-power and compact DPS!
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Lossless A/D Conversion

> Predictive scheme: » Under real low-power operation:
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Lossless A/D Conversion
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Lossless A/D Conversion

» CMOS proposal:
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Dark Current Cancellation
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Gain Programmability
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Local Bias Generation

> Ipies and Vyep DPS generator ngi] S5 T ?ﬂo }
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CMOS Integration

> DPS cell layout:
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CMOS Integration

» DPS test oriented circuit: > Thias=250nA
P Vier=670mV
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Experimental Results

» PDM transfer function: > DPS performance:

W Parameter Value Units
\\\ Supply voltage 1.8 Vv
L : Dark current range 0.01 to 20 nA
¢ Transfer gain <1/50 LSB/ke™
Equivalent noise charge 1.5t0 18 keyms
o Integration time 10 to 1000 ms
£ Output dynamic range 10 bit
H Crosstalk <0.5 LSB
= Program-in/read-out speed 50 Mbps
Static power consumption 5 nW
Bias mismatching (£o) <10 %
Silicon area 100 x 100 pum?

. for Vy,=0.4V ('00010010110").
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Experimental Results
> Qverall transfer function:

10k

RESTE

> DPS performance:
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Conclusions

Novel charge-integration DPS for X-ray digital imaging
In-pixel lossless A/D conversion

Dark current automatic compensation

FPN cancellation through digital gain programmability
Built-in test capabilities

Local analog bias and references for low crosstalk

Very low-power CMQOS circuits

Preliminary test results in 0.18um 1P 6M triple-well
CMOS technology
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» Scaling, scaling and scaling!
20pum

100pmx100um
tested

- 70pmx70um (50%)
" being integrated

50umx50um (25%)

under development

... thanks for
your attention.
=

Conclusions
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