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Christine HU-GUO, Yunpeng LU S.P. resolution Integration time
Thinning Digital power
Analog power

First stage
* Sensing diode + Frond end, enable the study of

— S.P. resolution, ~ 3um

Second stage

— Thinning, ~ 50um
— Analog power, < 20mW/cm?

 Readout architecture, dominates
— Integration time, < 20 us (for instance, 1 us)
— Digital power, < 40mW/cm?

* New process of small feature size / 3D integration / cooling

Second stage

" "Rpplicabfeto SOl and CPS!

Circular Electron Positron Collider Workshop, 2017.4.20, Wuhan



Spatial resolution

e Binary readoutfJspatial resolution:

0.5pitch <5 p lution < pitch
.P.resolution
V12 V12

« DIS.P. resolution = 2.8um N H K 5

9.7um < pitch < 19.4um

o |G|} 3 Biifast readout, low power, radiation hardness.
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Designs submitted in 2017
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Designs submitted in 2017

* Fast-OR + AERD
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* Rolling shutter
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Proposal for next submission

* Plan A: Alpide front-end + Token-ring
— CSA design by Ying Zhang
— MIC4H]Diode+FE+OR logic/2 MEIF i1t
— Readout time limited by the token-ring delay

* Plan B: Alpide front-end + Rolling-shutter
— Simplified readout sequence

— In parallel with 3D integration study that will hopefully enable data-
driven readout on the second tier for digital parts.



3D integration

Lower Tier (Sensor + Analog)
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20170 SR 2

Hivm i Tl: ALPIDE, CSA, Differential/single-ended amplifier
BEH % 1t: Rolling Shutter, AERD

ANEE[ T Customized PAD, LVDS, DAC, Band gap
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Design for Test
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