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Developed CMOS Pixel Sensor prototypes \Ct?e/

Prototype Pixelsize Collection In-pixel circuit Matrix size R/O Status
(Hm?) diode bias (V) architecture
JadePix1 33 x 33 <1.8 SF/amplifer 96 = 160 Rolling shutter In
16 < 16 192 = 128 measurement
JadePix2 22 x 22 <10V amp., 128 ~ 64 Rolling shutter In
discriminator measurement
MIC4 25 x 25 reverse bias amp., 112 x 96 Asynchronous In
discriminator measurement

JadePix1 (IHEP) JadePix2 (IHEP) MIC4 (CCNU & IHEP)
3.9 X 7.9 mm?2 3 X 3.3mm? 3.2 X 3.7 mm?

All prototypes in Towerdazz 180 nm process

13 December 2018, PIXEL2018, Taipei 1"



Performance After lrradiation Cer )

= Samples sent to a pulsed neutron reactors and irradiated to fluences of
10'%, 5x10*%, and 10*° 1 MeV n,,/cm?
= Larger diode (A3 >A1) more radiation hard as expected

0 0.015 1 - — S ——
2 @ I P E—
3 § 0.02 e 1
g 8 ¢ B frf‘[]\
E 0.01— E r E
E r 50.015—- - ij'g
4 = r d e,
C i e R
0.01- =
0.005— CEPC JadePix-1
——Y .
r —— 10" 1 MeV njem® ]|
0.005} e 5x10'1 u-r:"“luan’ g
—— 10" 1 MeV n_Jem’
6 - T . | R 4 g o e
Go L] GO 2000 4000 6000 8000 10000 12000 14000
Seed Pixel Charge [ADC]) \Q Signal [ADC]
p— —— v — @ —12000———— — v s T
K 12000 _ e e N e r y
< e e aas s S RS o Q/ <
@ gt s g 10000~ e
2 10000 //: i . Q & - i
2 u L ] 2 L
? 8000 B @ 8ooof- o
6000 e N E
r CEPC JadePix-1 . L CEPC JadePix-1
- —a— 0 1 x-
4000 = 101 MeV n,Jem* 4000} —0 )
N a— 5102 1 MeV njem? ] b - ;0101"?::.%{13:&
- —— 10" S . —a— 5
2000 1071 MoV ngom 2000_ —— 10" 1 MeV n e’
i P . ai 4 1 A ! A ) aa a1 L
0 5 10 15 20 25 0 5 10 15 20 25
Cluster Size [pixel] Cluster Size [pixel]
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Performance After Irradiation el

= Charge collection efficiency decreases but noise increases as the
neutron fluence goes higher
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