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Density: ~20um pixel pitch, ~0.9Mpixels/chip
Spatial resolution: a few um

Rating capability: ~10°Hz/cm?

Material budget: ~50um thick

Radiation tolerance: ~1 MRad, 1013 neq/cm2

Room temperature operation
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. 1_/1(? ()Zoverage of the inner tracker (~ 720cm?—180 chips—180M
pixels

* ¢ direction: 2, 3 and 4 ladders for the 1st, 2nd and 3rd layer
respectively

e Zdirection: 2 sets of ladders each layer
e 10 Mimosa28 chips with dimension of 2cm X 2cm in each ladder

 Chip —ladder ->sector - layer - prototype




pixel chips

adhesive /
wire bonds

capacitors

o PRIAEEL (Ladder) :the
basic building block of the
detector, key issue for the
prototype

e 10 /7 Mimosa28 s v
o FTHEHLYE
o RV ESCIES

transfer board

adhesive

MimosaZ28 chips (50um )

acrylic film adhesive(50um)

17.8um Cu( < 0.67)
28um adhesive

flex cable

100um Kapton

28pm adhesive
17.8um Cu(<0.23)

acrylic film adhesive(50um)

sandwich support structure:

carbon fiber plate and
PMI foam (equivalent
thickness: 350um CF)

kapton flex cable

composite CF backer




Chip probe test Electrically tested Caber Fiber Readout
| low mass cables supporter dimension board test
_\/ﬂeck
* Ladder Ladder assembly
characterization v
* Reworkingand Ladder wire bonding
troubleshooting
« Quality assessment = Full functionality test

* |nitial validation

Wire bond

Full functionality test .
encapsulation

»  bias optimization Quick test

»  Threshold scan » Threshold scan

b ":gﬂgimal readout mode @ nominal bias
_ _ settings

»  Accidental hit rate scan Completed ladder
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e Material budget: 0.37% X, /ladder, 0.51% X, /layer (ladder + supporter)
e Chip location accuracy: < 10pm




Sipixel chips.1(750pm)

I ]
mCu
flex cable 50Em Kapton

Carbon Fiber (100pm)

PMIfoam(1.5mm)

Carbon Fiber(100um)
Opum Kapton
u

flex cable j; ?”m ¢
Sipixelchips (50pm ) [ ]

50um sensor

to control board
\\ —_——

A

low mass flex cable

CF+PMI foam

e Single-sided ladder-> Double sided ladder (CEPC vertex Tiififf)
e Dummy ladder = functional ladder



Power Supply

/\/\ | DDR3 X2 |

System
CLOCK Monitor r
Sensor Bufffers SFP X 2

e | e e o ~ XC7K325T
FMC S -2FFG676

Processing
FCB

Readout Board

BT

ZEEE E P &y
...... . . - y A
Switching e by ..'
Readout board , . 8
(TCP/IP) -

data configure
state Data data .
Qt Control . Online
pannel R histogram
command program

7T\
v fzif;ff:ff{gig" B

Distributed system

Ladder - FCB - Readout Board - Switching - PC

SiTCP : high-speed and highly reliable data transmission

Readout speed: 30~40MB/s/ladder
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SCurve of Bank D at V2 = 118
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» S-curve scan by column and by pixel
« PFN~1mV, TN, ENC~ 15-20e, Threshold (4~5)c 12



900F i 10 QQOE T T T T T T T T T
800F- E 8001 j
700F E b 700F E
600 ’ 6001 E
3z 500} 2 E % 500;—
"2 400 ;S " 400
3000 3 300;—
200t ) 200F
100{- ; 100[- s
00100200 300 400 500 600 700 800 900 © %100 200 300 400 500 600 700 800 900

Column Column

o G FMIMNIMEK (°5Fe and 20Sr TR, AREED
o HPLMIE
o JRJE. AR IR X IR R R

[E—
o

O = N W R N ] 00O

Counts

13



Row

900
800
700

400
300
200
100

III‘I_I-I||I|||‘

|I||‘|II||||H‘HII‘

=
=
=
S

=

G -l ) [
800 1000 1200 1400 1600
Column
=4 M
=

18

00

O = N B tn O ] oo O —

14



250~ - 3500 | E
- ] 3000 E
200 . :
B i 250 -
"Z'J B 7] E - ]
g 150 - S 200F -
S5 F >3 : SH: 90 .
~ 100, Fe _- 150F sr ]
- . 100/ =
S0 B 500 __‘—|_;
- i T T T T T T T T
T T T T B AT A A B
N Pixel N_Pixel

. EEA)T%_ PP B EE > Charge sharing, 1] DASRAS 58 4 1) 25 [A]
P

o 5 BRI
o S A E

15



o WiTHAR RSt

o LMW H >l H

o ARSI L LIFREAT FHIBRIR
o MER RIS

16



o HFEMAPSTR I 25 A5 7Y 1t ol

N

o SERARI I E IR T 2R, PAAEE T F

FMDAQR G I K

g,
<_H
Sl

o BRI UE | 5 e 1 TAE

o NIRRT AL EHINE T

AL

Thanks for your attention !
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