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SKIROC measurement
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Reminder : One channel 2 O

Slow Shaper

Analog Memory
Depth =5
200ns §
ami 12 bits
cli ADC

Slow Shaper *

e Analog Memory Charge
Depth =5 measurement
200ns

)

Ampli Fast Shaper
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adjustment

10-bit DAC
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Pedestal dispersion 2 &

The pedestal measurement is coherent with what we expect :
-No pedestal pattern (random values according to statistical dispersion)
-Statistical dispersion equivalent to what we get with that technology

Standard deV|at|On . Pedestal dispersion
OGain 1= 1.8mV
OGain 10= 1.95mV

Standard deviation ADC
OGain 1= 1.84mV
OGain 10= 2.1TmV

|

12 3 4 5 6B 7 8B 910111213 141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
Channel #
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ADC meas .

ADC-Keithley Pedestal correlation Gain 1
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ADC meas
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ADC-Keithley Pedestal Correlation Gain 10
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ADC noise — Gain 10

SKIROC ADC dispersion - channel 1

Count (#) - total is 1000

Count (#) - total is 1000

SKIROC ADC dispersion - channel 18

SKIROC ADC dispersion - channel 36

Count (#) - total is 1000

1065 1070 1075 1080 1085
ADC bins (#) mean: 1071.3 std : 4.629

ADC bin = 350uV
Noise is gaussian

17 March, 2008
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ADC noise — gain 10 2 O

Skiroc Pedestal Dispersion (Internal ADC)-Gain 10
T T T

ADC count (#)

channel number (#) channel number (#)

*Pedestal is nicely random — no pattern

*Noise is a bit higher on the border channels - side effect to be understood
*Mean noise is 4 ADC count (1.4mV) — MIP/Noise ~8 - to be improved
*Same results with analogue measurement - ADC noise contribution OK
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ADC noise — Gain 1 2 O

SKIROC ADC dispersion - channel 1

Count (#) - total is 1000
Count (#) - total is 1000

Count (#) - total is 1000

1069 1070 1071 1072 1073 1074
ADC bins (#) mean: 1070.987 std : 0.93686

ADC bin = 350uV
Noise is gaussian
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ADC Noise — Gain 1 2 O
7,

Skiroc Pedestal Dispersion (Internal ADC)-Gain 1
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channel number (#) channel number (#)

*Pedestal is nicely random — no pattern

*Noise is random - side effect comes from FE electronics, not ADC
*Mean noise is 0.95 ADC count RMS (330uV) - Good

*Results with analogue measurement is 250uV - a few ADC noise seen
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Linearity with ADC 217

SKIROC linearity results

¢ Measurement

— Meas. linear fit

—— Simulation

ADC measurement

Saturation disappear - Probe effect
ADC saturation due to pedestal too high (1000 ADC count)
- ADC pedestal tunable - to be tuned

1000 1500
Injection (MIP)
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PCB design
FEV 5 presentation
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Characteristics of FEV5 2 C

e Designed for :
— 6-inch wafers (4 wafers of 9*9cm)
— 0.5*0.5cm=2 pads - 324 pads/wafer - 1296 channels/PCB
— Only 512 equipped with 8 Hardroc Chips
e New stitching :
— No step, solder pins on top layer
— EXxact solder procedure to be defined (Patrick, Maurice, etc.)

e In fab : expected end of January
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FEVS5 : first thoughts 217

SPIROC

HARDROC

1296 channels. Half SPIROC (18 chips) / half HARDROC (12 chips)
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FEVS5 : designhed

17 March, 2008

1296 channels. 8 HARDROC (512 channels equipped)

PCB Design - London, 10th January
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Wafer :

17 March, 2008

channel equipped
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Layout : general 2 L

17 March, 2008 PCB Design - London, 10th January 17



Chip Embedding + PCB Pile-up

GND+routing
AVDD+routing
AvVDD+DVDD

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

GND (pads shielding)
PADS

i+ Cu 2x40y = aG80
INFOS

Finition NiAu chimique

longueur pads de L. 5mm o 1. 76mm

largeur pads 1200

150 mini pads 110y

epalsseur Cu couches externes Su fini o 40u
epalsseur Cu couche C2 17.53u fint ~ 24u
gpaisseur Cu couches internes 17.5u

epaisseur colloge puce de 30 g 50u

17 March, 2008

3 drilling sequences :

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

- Mechanical C1-C7

PCB Design - London, 10th January




Pads tu Hardroc connection ”
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Conclusion 2L

e PCB design
— FEV5 engineering done
— NOT SO EASY TO BUILD - 2 months delayed !

— Need a DIF to connect and test
e No way to test without a DIF
e First 8-hardroc chain

— Opportunity to have 256 ch. Wafers ? (5.5mm pads)

e SKIROC measurement
— First backup ADC measurement showing encouraging results
— Digital operationnal, SCA meangement working fine

— Some more measurement
e Self trigger to be characterized
e Improve a bit MIP/noise ratio on charge meas. path
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