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Introduction
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Module (5 columns x 13-15 alveoli) ILD & SiW-ECAL barrel
Double long slab per alveolus (8x5 modules)

mpo
{15 mm thick)

(13-15 double layers)

Copper sheet
for cooling Cover
(EMI shielding)

Power pulsing
circuitry

1ASU= 7 - -
4SiPIN diodes — = \
+ . <AL
PCB 7 .
1024 chn. 16 x skiroc2  HY Kapton

Stiffener, Absorber DIF group

Carbon fiber + W ——rT

Assembly of long SLAB (8-12 boards) SiW-ECAL prototype (8 layers)
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Electrical long SLAB

2017-2018:

- Design and assembly (8 boards chained)
- Test beam @DESY

- Results (see presentation @ LCWS 2018)

2019:

- Continue measure and analysis to confirm TB Sigma of the Pedestals
observations » I
- Voltage drop cross with bandgap distribution O _ ‘
2020 : g )
- Start design of the new front end board " .
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Need extra electronics to configure more than 4 boards

Need too many manipulations to move or replace board

Mini wafers not adapted to observe cumulative effect

For final project, we
need new board &
new mechanics

Show feasibility of electrical long slab _
- Move to physics

long SLAB (fully

Measure MIP on each board (with : |
equipped of Si wafers

mini wafer for costs reductions)
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180mm

Properties of the new front end board

* 16 chips Omega SK2A to read pixels
* 2 power supply AVDD and DVDD

* Generate local analog power per chip 180mm
* Generate local digital power per partition

* 1024 pixel on bottom side to glue 4 x 6" Si wafer
* Drive high voltage up to 350V for 750um wafer oz
* Configure 10 boards chained a ]
* Send data from 2 partitions of 80 chips 30 V'eg'gf;?nnr;cadence Allegro
» Keep or increase performances (ex: S/N of 20) o
* Precision on flatness, dimensions, ... £25um

* High precision wafer placement (100um between wafer)

[
|
[
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|

BEEEEES

89.7mm

A 4
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Board synoptic

180mm
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previous board
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A C E
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)\ [ J—
\ :
4x 35 pins male connector
22/02/2021

Antelec AM1C100352GCMSH1BA

4x 35 pins female connector

_/ Gradconn BBO2-WF352-K03-000000

2 16 chips Omega SK2A

2 partitions for slowcontrol and
data flow.

— Could be link or bypass with 0Q
resistor

- Test mode for 1 chip only per
partition

- ——— High voltage pad for wafer with kapton connection
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Stack-up board L

Dielectric
2 C2 DVDD/GND Plane

Dielectric

Keep layer for power 3 o38N conductor
2 xGND o et sane
2 X AVDD_PA Dielectric
1 X AVDD 5 C5 8 N Conductor

Dielectric

1 X DVDD 6 ©F AVDD Elane
Minimize crosstalk Prelecrre

7 C7 8 N Conductor
- Keep shielding mush as possible o e
- AVDD_PA for preamplifier signals ST
- GND for analog and digital signals 0 GO IS Eleme
Dielectric
- Move away digital from preamplifier line 10 €10 5 A conductor
Dielectric
- Adaptation lines 11 Cl1 AVDD_PA Plans

Dielectric

_ I

- SOQ for Single ended 1z EOTTOM Conductor
- 100Q for ddifferential lines surface
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Power distribution

4 Analog power supply (V)

3.3 \‘4\.,..\..
3.15

1 3 5

Analog
Regulator Filter

__________

2 > ASU position

|
LDO .
T
o |
|
|
|
|

In the electrical long SLAB, 8 boards are
chained. Regulator upstream produce
analog 3.3V for all chips of all boards.

Due to resistivity of layer per board on
analog 3.3V, we measure voltage drop
along the long SLAB coupled with
bandgap distribution.

- We decide to generate local power
supply with LDO (Low Drop Out) to
cancel voltage drop.



Configuration lines (1/2)

In the electrical long SLAB, we have some difficulties to configure more
than 4 boards. Configuration clock line is not design for variable
number of boards chained.

— Only 1 buffer upstream drive all readout chips, not adapted for
variable wire length.

- Need long studies to find
solution with hardware
- Make simulations with Sigrity

- Place filter to shift the reflection
effect on the configuration clock
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Configuration lines (2/2)

| =] (el [+ ﬂ ] Need system to reduce length of
s fof > L N clock line and load capacitors.
- 1 — Add buffer or logic gates,
dedicated per local partition
I o I R — mnN
. ]I and for next board
—> Add AC filter to reduce
= S | reflection effect on each
] =] [=] partition.
| === | —> Configuration clock is drawing

to limit stub and reflection
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Data lines

Each chip is chained in coil per
NP I S B “ P partition.

i i Omega SK2A chips are not able to
drive signal on 180 cm (10 boards).

- | o Possibility to bypass chip if necessary

DAQ or

with slowcontrol or shunt resistors.

o0 e - ” —> The last chip of each partition must
. 1l be the closest of DAQ.

—> Board is divided in 2 partitions to
| reduce readout time

A4

RO_0O

A\ %4
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Mechanics solution High voltage power supply

- Kapton is enlarge to protect
2 sides of the system during
insertion or slice in the
support.

- High voltage is driven by the
board instead of the kapton
for assembly, maintenance
and costs reductions. HV Kapton for wafer + protection

Propagate HV with connector

Total thickness 4mm

>
/ To unplug: slice to the right
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- Previous company Novapack stop
BGA activities

- Very difficult to find a company for r '
BGA encapsulation. Aptasic solution Awaited solution

- Test a new company Aptasic
- No conclusive results

- Contact with a new Chinese
company (recommend by Omega)
- Package BGA size: 17mm x 17 mm
- Thickness: 1,2mm

Upgrade bench of unique chip
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Conclusion/planning

- Design of new front end board
- Reduce voltage drop on power supply
- Change high voltage distribution through the board
- Add solutions to simplify manipulation and protect wafers |

May: launch packaging of SKIROC2A

June: production of 15 new front end boards
September: 15t test + 2021

4t quarter: beam test @ DESY (COVID ?)
2022: start long slab assembly

— Be ready in 2023, with new long slab design for ILD schedule
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BACKUP SLIDES
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Board synoptic (bottom)
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4 matrix 16x16 pixels for 6”

wafers

3mm

5mm

Ll

1mm

}mm

Need high precision to place wafers.

Dimensions of wafers: 89.7mm x 89.7mm
- 0.1mm gap between wafers
- 0.25mm gap between wafer and edge of

board.

nanni@llr.in2p3.fr
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Stack-up board

Digital layer for clock 5MHz
and 40MHz, differential
sighals and slow control

Digital layer partition 1 —

Digital layer partition 2

>

—

Analog power layer —

2 AVDD _PA layers to shield /

signal from Si wafer.

22/02/2021
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Surface

TOP Conductor
Dielectric

CZ DVDD/GND Flane
Diclectric

C3 8§ N Conductor
Diclectric

C4 =MD Plane
Diclectric

C5 8§ N Conductor
Diclectric

Ch =MD Plane
Diclectric

C7 8 N Conductor
Diclectric

C8 AVDD Plane
Dielectric

CS% AVDD PA Plane
Dislectric

C10 8 A Conductor
Dislectric

cl1 AVDD PA Plane
Dislectric

BOTTOM Conductor

Surface

_ r
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Top Manager
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Readout chip Omega SKIROC 2A

7,5mm
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Chip 64 channels
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Large dynam
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Slowcontrol options

CHIP CHIP CHIP CHIP
SR_OUT_1zZ ® J L N p
R57
— R32
—  Re6 J
CHIP CHIP CHIP CHIP
SR_IN_1 & | K M 0]
- R52 []
® CHIP CHIP CHIP CHIP
SR_OUT_0z B D E H
R11
| —
! J R23
CHIP CHIP CHIP CHIP
SR_IN_O A C E G
e Signal to chain partition 0 and 1 e Signal to chain partition * and *Z e Signal to bypass partition 1
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SR_IN_1Z

SR_OUT_1

SR_IN_0Z

SR_OUT_O

There is some shunt
resistor to:

- Chain dummy partition,
- Chain partitions,

- Shunt a complete
partition

- Test single readout chip

20



Planning for 2021

- 2021:
- May: launch new packaging for SKIROC2A
— June : production of new front-end boards
- September: 1%t functional tests
= 4% quarter: test beam @DESY

—2022:

— January: start long slab assembly

22/02/2021 nanni@lIr.in2p3.fr
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Planning for 2021

Today March 18

ANTT — -.- 2020 2021 2022
A », T T j T T T T | | T T T T T j T T
Nom Date de début Date de fin octobre novembre decembre  janvier février mars avtil mai juin juillet ant zeptembre  octobre novembre decembre  janvier février mars
@ Measure wafers i(V) 04/01/21 15/01/21 1 I‘2?»134.:21
© Packaging SKIROC 2A by NCAP 12/04/21 02/07/21 e
= @ FEB conception 02/11/20 181121 4 A

@ Cahier des charges 02/11/20 15112720 _ al pygRAp] -
© Schematic 16/12/20 09/02/21 [ —— August 2021: 1st test
© Review schematic 10/02/21 16/02/21 [ 4 I
© Drawing board 17/02/21 03/06/21 — —— yd
© Review drawing 09/06/21 15/06/21 0, 4
@ Production of 15 boards 16/06/21 27/07/21 /g
o Metrology 28/07/21 03/08/21 0 // 20 2 1 4”\ q uarter:
@ Solders componants for 1+4 boards 04/08/21 24/08/21 _; I 4010 1
@ Fonctionnal tests 25/08/21 22/09/21 - / J_ St bea m test @ D ESY
© Tests with wafers (not glued) 23/09/21 13/10/21 [— S/
© Gluing wafers on 1+4 boards 14/10/21 22/10/21 [ S
@ Calibration + cosmic tests 25/10/21 19/11/21 _1, ’

© Beam tests 2/11/21 03/12/21 =y

@ Solder componants for 5 boards 1410/ 2710721 -—l

@ Gluing wafers on 2 boards 06/12/21 1412721 | -

@ Study mechanical support for long slab 01/03/21 051721 — |

© Mechanical production 08/11/21 11/03/22 | | Y |

@ HV kapton study and production 01/03/21 13/08/21 _—I

= @ Long SLAB assembly v2 0612721 25/03/22 b

@ Assemble 2 boards 06/12/21 0612721
@ Measure & analysis 072 20112721
© Assemble 3 boards 21712721 21712721 f [
@ Measure & analysis 22112/ 04/01/22 / -1
@ Assemble 4 boards 05/01/22 05/01/22 / l‘;
@ Measure & analysis 06/01/22 19/01/22 / -;
@ Assemble 5 boards 20/01/22 20/01/22 / l‘;
@ Measure & analysis 2101722 03/02/22 / -;
@ Assemble 6 boards 04/02/22 04/02/22 lanitiarvzs 2N D). / h
@ Measure & analysis 07/02/22 18/02/22 AV avY s L4 -‘;
@ Assemble 7 boards 21/02/22 21/02/22 CcL 1 CLAD [ | l‘;
@ Measure & analysis 22/02/22 07/03/22 SldIl'L IUllg SLAD dbbelll”ly -;
o Assemble & boards 08/03/22 08/03/22 L
@ Measure & analysis 09/03/22 22/03/22 -
o Calibration / tests / source 06/12/21 25/03/22 e —
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