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Physics driven requirements Running constraints Sensor specifications
O p. A > Sl pixel 17-25 pm
0.15% X,/ layer
Materlal budget ------------------------------------o-oo-----——-----> Thinning 50 pm
R LR L L L L L > Air cooling """ttt > Low power 40 mW / cm?
11 mm
r of Inner most layer ~==~"7""""7"77777 02 > beam-related background ~=~-> Time Stamp 1 ps
b > radiation damage ------------ > Radiation tolerance
0 3.4 Mrad / year
ccupancy 6.2x10%n,,/ (cm? year)
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e 32%5{E91/ Regional Readout Unit REGION 1 REGION 15
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JadePix-5:5E

6.1 mm

10.4mm

20 mm

_ JadePix-3 JadePix-5

Pixel size
Readout time
Average power

Pixel array

Mask area

16 pm x 23.1 ym

< 100 mW/cm?2
512 row x 192 col.

10.4mm x 6.1 mm

20 pm x 30 um

~ 1 us

< 100 mW/cm?
896 row x 480 col.

20mm x 15mm

1st GDS
submitted
for DRC
check in
Nov. 15



JadePix-511H#23s, 2024512H31H
JadePix-SEUMIHES : MHFIRSMXRSFEE
SRS (AERD) BUBUHAZE: 4-pixel group
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20 um

|
JadePix-5 pixel layout

1. Diode

2. Analog frontend

3. Digital logic

4. AERD shared by 2 col.




= Backup slides




Single point resolution

= Pixel pitch dominant, with interpolation on the hit cluster

e Binary w/ interpolation:
Pitch 16~18 pum required

e Analog readout:
Best resolution with a cost on
power & readout speed
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—=—— Mimosa 18 Analog (12bits)
Mimosa 16 binary (1bit)
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Hit processing flow

= Hit registered in the each pixel needs fast processing

e Hit position (col. and row address) to be encoded
e Time stamp to be attached
e Register to be reset for the next hit

= A major modification on the hit processing flow

e Row address encoding embedded into the active pixel matrix, which is much faster
JadePix-3 flow JadePix-4 flow

row address informgtion extracted | h

from the row selecting sequence
(Rolling shutter)

| Dedicated row address encoder
for each double-column, only hit
pixel to be visited

9)
7\
<

col address encoded at the
end of columns

Time stamp attached to — Time stamp Time stamp
the generated hit address

Data buffering &
transmission

Data buffering &
transmission



