A 130nm CMOS Evaluation Digitizer Chip for
Silicon Strips Readout at the ILC
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Functionalities to be integrated
@ Full readout chain integration in a single chip, 512 or 1024 ch in 90nmg\
- Preamp-shaper

- Sparsification Trigger decision on analog sums

- Sampling 8-deep sampling analog pipe-line

- Analog event buffering: Occupancy: 8-16 deep event buffer
- On-chip digitization 10-bit ADC

- Buffering and pre-processing. Centroids, x2 fits, lossless compression&error codes
- Calibration and calibration management
- Power switching (ILC duty cycle)

Amplifiers: - 30 mV/MIP over 30 MIP range
Shapers: - Two ranges: 500ns—1pus, 1us-3us
Sparsifier: - Threshold the sum of 3-5 adjacentch  annels
Samplers: - 8 samples at 80ns sampling clock perio d
- Event buffer 8 deep
Noise baseline: Measured with 180nm CMOS:
375+ 10.5e-/pF @ 3 ps shaping, 210uW power dissipa tion

ADC: - 10 bits
Buffering, digital pre-processing
Calibration

Power switching can save a factor up to about 100 2



Front-end architecture

» <« trigger »

Ch el Sparsifier

ZaV; > th Wilkinson
Calibration ADC
Time tag f
—L Chn— Auto-zero :¥
1-
rese S

Analog sampler >¥/ Digital

|/ l | R | ﬂ control
Waveforms | and
5 , | Storage

Preamp Counter B
Shapers
Analog Event buffer
Power
cycling

Charge 1-30 MIP, Time resolution: BC tagging 150-3 00ns
80ns analog pulse sampling

TILCO8, 3-6 March 2008, SiLC



(LPNHE-LAPP)
Amplifier, Shaper, Sparsifier 90*350 pum? Analog sampler 250%100 pm?

layout

&g annay I

il
; IIH"II"III"II‘I fie

A/D 90*200 pm?

L L L L B L L D A S L L D e UL L !
[ ] X |

180nm 130nm e

il bl gl F'FT"'— lllal@lele il wle |

TILCO8, 3-6 March 2008, SiLC



Déclenche

Mode
Acquisition

I

Echantillon

A

Détect. créte
(< 250Me/s)

W

Enveloppe
16

|
‘-\/ Moyenne

M2.00ps A S 112mv
W50.00 %
Résol. Réinit.

horizont.  retard Rﬁﬂ't%ge Fréquence d’échantillonnage
Normal  horizontal i S00MEch/s

Mode
Moyenne

Shaper output

Déclenche

Mode
Acquisition

A1,
Echantillon

A

Détect. créte
(< 250Me/s)

W

Enveloppe
16

1L

Moyenne

20.0mVY v M2.00us A Fo112mv
W50.00 %
Résol. Réinit.

horizont.  retard Rﬁﬂ't%ge Fréquence d’échantillonnage
Normal  horizontal i S00MEch/s

Mode
Moyenne

Cutput(m®)

1200

1000

00

600

400

200

Preamplifier-shaper performances

Preampli and Shaper's Linearity
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Gain = 29mV/MIP
Dynamic range = 20MIPs 1%
30 MIPs 5%

Peaking time = 0.8-2.5 ps/ 0.5-3us expected 5



Measured Performances =———

ADC counts
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Signal to Noise ratio
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| Test of the pipeline and integrated test pulse
calibration (LAPP + LPNHE)
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New version of the pipeline + calib system

Last block to be tested (in progress).
This the new pipeline developed by LAPP
with an output buffer to isolate the
pipeline output from parasitic capacitive
effects.

The calibration scheme is included also
In this new version and is being tested
as well.

This new pipeline and calibration schemes are included in the new chip design,
in replacement of the previous pipeline version (with no buffer included).
The calibration was not included in the chip itself but in the hybrid.
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New version: SITR-130 96

LAPP, LPNHE, U.Barcelona

Floorplan - 96+1 channels in 130nm CMOS
T 1proved shaper (reduced noise)
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Tentatve floor-planning
128 channel chip

UM CMOS 130nm  Mixsimode process special attention brought to testability:
Include mixed-mode simulator .
AMS designer under installation at LPNAE
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Concluding remarks

» HEAD ON THE NEW SIiTR-130 96 with a complete
FE and readout chain on detector, higher multiplxing

» with first attempt of bump-bonding the chip onto the
detector (HPK),

» Goal in 2008-2009 of EUDET and SILC projects

» It must equip all the modules in the beam tests
starting end 2008 and will be pursued the years after.

» At least one more foundry before end08/beg09

» If chip sent to foundry on April 15, it will be tight In
time for the beam tests on Fall this year and in time
for the schedule with HPK on bump bonding tests.

a suivre.....
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