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ASIC design
SKIROC 2
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SKIROC1 One channel block scheme "MWEeAL

Slow shaper
Gain 10

Analog Memory
Depth =5

Slow shaper Gain selection .—

Gain 1

12-bit ADC
(Wilkinson)

Tp=1 80ns

-

Analog Memory
Depth =5

fast shaper
Gain 100
T,=100ns

Amplifier ﬂ e Trigger out

Gain 5 3-bit DAC
adjustment
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SKIROC 1 design limits M EL

e Most critical issue : Too much dynamic range in the charge
preamplifier
— Max input signal : 2000 MIP
— Noise floor : 0.15 MIP

e Preamplifier gain too small
e Huge gain in the trigger path to be able to trig on ¥2 MIP

SKIROC linearity results

L Measurement

Meas. linear fit

Simulation

ADC measurement

1500
Injection (MIP)
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SPIROC used in SKIROC mode 2
Jhd

/6'.hpF-1 -5pF Slow Shaper

_—xAnalog memory :—
> ﬂ/ _______ L
Low gain 0-100ns 7_ 7_ ----- T

Preamplifier
—1

Depth 16
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SPIROC Iimits in ECAL MEAL

e Dynamic range
—500 MIP/cell > same as physics prototype

e Number of channels :
— 36 Instead of 64
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Expectations for EUDET

64 channels to read out new 256 pads wafers with
4 chips
— This is a critical PCB requirement

— This will make SKIROC2 the biggest chip of the ROC family
e 50-60 mm?=2

Capability to operate in ILC mode and in test beam
— This is a physics requirement to take data with EUDET

module
— Calculation of data rates to be validated

High dynamic range from 0.1 to 2500 MIP

(Eventually) time measurement to tag events in
test beam (not useful in ILC mode)
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SKIROC 2 block scheme proposal "WEeANL

We already have that kind of structure on the shelf

___A20MQ - :
——7VV\— Gain selection Slow shaper

AN
|7 IMOAAA__ [
Gain 1 I

‘T lp|=180ns > Analog Memory

Depth = 16

12-bit ADC
(Wilkinson)

Input e——

ANN fast shaper
j_ I
I

3pF —— Gain 100

Calib. .__J T,=100ns

Input
j e Trigger out
High gain : 0.5 > 500 MIP S

adjustment
Low gain : 500 -2500 MIP
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Dynamic gain preamp YWE L

tirme (us)

Injection : 1000MIP, Low gain, High Gain (saturated), auto Gain
Preamp & slow shaper (preliminary simulation)
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Schedule YWEeL

e Skiroc 2 expected to be sent in fab in March’09
— Sharing of the HARDROC2 and SPIROC2 production

— If SKIROC 2 is validated - production in hand for EUDET
module

— Cheaper than an engineering run for prototyping due to big
silicon area (60mm= ie —~60k€)

e Next PCB prototype will use SPIROC2 with

Hamamatsu wafers

— Validation of all electronics and assembling process

— missing : dynamic range (500MIP/2500MIP), granularity
— PCB in hand before the end of the year ?
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PCB design
FEV 5 presentation
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FEVS5 : design MECAL
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Chip Embedding + PCB Pile-up

GND+routing
AVDD+routing
AVDD+DVDD

GND + horizontal routing
AVDD+ vertical routing
GND+pads routing

GND (pads shielding)
PADS

TOTAL = GO0y + Cu 2¥40u = 880y fini
INFOS

Finition NiAu chimique

longueur pads de 1. 5mm a 1. 76mm

largeur pads 120U

1so mini pads 10u

epalsseur Cu couches externes Su fini a 40u
epaisseur Cu couche C2 L17.5u Tini & 24u
epaisseur Cu couches internes 17.5u

[ |_.| 4] | EEEUN CO | | 0 g [ |_| yce .'_1 (S J Ja '_'_. Ju

12 December, 2008

3 drilling sequences :

- Laser C7-C8 120y filled
- Laser C6-C7 120u

- Mechanical C1-C7
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Issues : Layer 2 not bondable
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FEV/ YW e &

e First EUDET compliant PCB, using SPIROC2 In
SKIROC mode.

e several pads merged for each electronics input

e Halfway from expected granularity and physics
prototype granularity
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FEV7 wafer footprint

HEEEEEEEN

144 Channels HEEEEEEEN

Will be used for Wafer charact. ....... .
. . ..

Need SPIROC2 validation .
. ....--
BB EEE:
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Conclusion YMEAL

e PCB design
— FEV5 engineering done
— NOT SO EASY TO BUILD - still not validated
— Opportunity to have 256 ch. Wafers ? (5.5mm pads)

e For FEV8 design
e To be available in Spring 09

— FEV7 design using hamamatsu Wafer and Spiroc 2 in 2008

e Front-end ASIC design
— Skiroc2 planned for march 09
— All test with Spiroc2 before then, when validated
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