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transfer board

kapton flex cable

adhesive

composite CF backer

_Q‘:; Z Mimasa28 chips (50pm )
adhesive/ acrylic film adhesive(50um)
wire bonds 17.8um Cu(x 0.67)
capacitors flex cable| 58, adnesive
100pum Kapton
. . . 28um adhesive
e Ladder: basic building and - lmsimcuxoze)
functional block of the detector, **"*"="™™
key iSS U e fO r t h e p rOtOtype sandwich support structure:

* 10 Mimosa28 chips (50pum) o e et
thickness: 350um CF)

e Flex cable

e Carbon fiber mechanical support




 Material budget of the ladder by
calculation: 0.37% X, /ladder

e Chip location accuracy measured
by imaging machine: < 10pm

e Ladder assembly was operated at a
dedicated jigs to ensure the
location accuracy of the chips
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* D1=D2 = 340um

e Average gap between
neighboring chips is 340
m

e Take into account the
row sequencer on the
chip, chip location
accuracy is better than
10pm
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* Be consistent with the calculation result




50um sensor

\ T

to control board

CF+PMI foam

=

low mass flex cable

» Single-sided ladder—> Double sided ladder (CEPC vertex R&D)

 Why Double-sided? Has features attractive: low material
bu %et (two layers share one support), high rigidness, high
resolution



Double-sided ladder design

Si pixel chips (750p L
m Cu
flex cable «L5me Kapton

Carbon Fiber (100um) |

PMI foam(1.5mm)

Carbon Flb er (100um)
flex cable %“anﬂ Ka tcn e
Si pixel chips (50um)

e Material budget: 0.48% X, (flex cable with copper
traces )

e Reduce to 0.29% X, if using aluminum traces



e Sandwich structure : CF(150um) + Foam (1.5mm) + CF
(150um)
e Optimization of the material and thickness

e foam with different material and different fill factor (8%-4%)
e CF with different elasticity modulus



e Step 1
e Aligning & gluing sensors to flex cables
e Using automatic placement machine

e Step 2

 Wire bonding between chips and flex cable on
individual flex cable

* To get 2 individual single-sided ladders

e Step 3
e Gluing 2 modules on both sides of a CF fiber support
e Operating manually with a dedicated jigs
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Chip probe test Electrically tested Caber Fiber Readout
| low mass cables supporter dimension board test
- check
Nf
* Ladder Ladder assembly
characterization C V )
* Reworkingand Ladder wire bonding
troubleshooting
* Quality assessment > € Full functionality test
* |nitialvalidation A 4
L e ——— Wire bond

Full functionality test .
encapsulation

»  bias optimization Quick test

»  Threshold scan »  Threshold scan

b Eleusimal readout mode @ nominal bias
_ _ settings

»  Accidental hit rate scan Completed ladder

Thanks for your attention ! .
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