2007 TWEPP - Prague — September 3-7, 2007

SPIROC (SIPM Integrated Read-Out Chip) : Dedicated ery front-end
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LAL (Laboratoire de I'accélérateur lineaire) is a ysics laboratory in Orsay (France), 20 km away frBaris. 350 people including around 100 physicists
work on many experiments in cosmology, high enpagiicle physics and accelerator. Several technglggoups such as the mechanics or the electroni =
group work on applications to achieve physicisiseetations. -Laéahmwt | =3

[,

The LAL electronics group (50 people) is divide® manits : digital design unit, analog design umhd automated equipment design unit. Teams amvied
in many large physics experiments such as AtlamdRl, Auger and FLC. The group can work on profemin the manufacturing standard to the productiol
and ensure maintenance.

Or say Micro- The analog team has acquired a sharp knowledgelhtdistom analog ASIC design. Its specializati®focused on low-noise high-speed front-end che Ul
Electronics Graup on high-precision calibration devices. Its know-hmevolving to system-on-chip designs that embmt-end electronic, auto-trigger system, calibomti §ERse

Associated devices and digital converters.
IN2P3 (Nuclear and particle physics French insgfuhas recently asked for a rationalization of eegring resources in microelectronics and is buggl

competence poles. Omega is the pilot structureerigineers are currently in the Omega team, ensutimg R&D of several complex chips per year to serve
particle physics.

Introduction

The SPIROC chip is a dedicated very front-end sdaats for an ILC prototype hadronic calorimeterm@iPM readout. This ASIC is due to equip a 10,008~tnel demonstrator in 2009.

SPIROC is an evolution of FLC_SIPM used for the ILA@AL physics prototype.

SPIROC was submitted in June 2007 and will be dest&eptember 2007. It embeds cutting edge feathia fulfil ILC final detector requirements.has been realized in 0.35m SiGe technology. It leas lneveloped to match the
requirements of large dynamic range, low noise,towsumption, high precision and large number adileaachannels needed.

SPIROC Is an auto-triggered, bi-gain, 36-channdlCA8hich allows to measure on each channel thegghmom one photoelectron to 2000 and the time witldOps accurate TDC. An analog memory array wdb@h of 16 for each
channel is used to store the time information &edcharge measurement. A 12-bit Wilkinson ADC hesnbembedded to digitize the analog memory contieme @nd charge on 2 gains). The data are theadstora 4kbytes RAM. A
very complex digital part has been integrated toage all theses features and to transfer the oaie tDAQ.
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FLC_SiPM chip main characteristics

18-channel 8-bit DAC(0-5V)

18-channel front-end readout :
* Variable gain charge
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ns)
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Power supply :5V/3.5V SiPM high voltage on 5V and consequently the detegao.

C fion * 254 h | (i f det Two variable preamplifiers allow to obtain the regted dynamic
onsumption : 25uW per channel (in power pulsing mode) ; range (from 1 to 2000 photoelectrons) with a lefetoise of 0.1pe.
Package :CQFP240
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