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Very Forward Instrumentation- Example ILD
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BeamCal
+ Pair
Monitor

® precise luminosity measurement,

®* hermeticity (electron detection at low polar angles),

® assisting beam tuning (fast feedback of BeamCal data to machine)
Challenges:

radiation hardness (BeamCal), high precision (LumiCal) and fast
readout (both)
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Detector Design Studies, 500 GeV
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Detector Design Studies, 3 TeV

Collaboration
High precision design

Focus is now on the design of the forward region of a CLIC detector

Radiation dose in the 5™ layer of
BeamCal
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LumiCal is designed to measure the Luminosity with a precision of 10-? at 3
TeV

BeamcCal feasible, details need more studies
Results presented by Konrad Elsener
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Succesfull test-beam venture in August

Collaboration
Beam 22 at DESY, 4 GeV electrons, sensors equipped with FE ASICs from UST Cracow

Hamamats

power regulation | u sensor

lime drivers

rfo chips (naked} |

T

J Stand-by box Device under test
Results presented by Olga Novgorodova
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Successfull test-beam venture in August
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LumiCal  Signal spectrum Homogeneity of the response BeamCal
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S/N ~ 20
. In addition: study of
Cross talk: ~ % stability, edge effects
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FE ASICs (KPiX)
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Designed especially for BeamCal (fast feedback function)
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TSMC O 18um 1 8V
-72 pads, 2.4mm x 2.4mm (incl. pads)
-3 charge amplifiers, 4 x 10-bit, fully diff. SAR ADCs, 1 SC adder, 3 SC
filters
Status presented by Angel Abusleme
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Electronics readout chain
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LumiCal version

DATA
FRONT END ASIC ADC ASIC CONCENTRATOR
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ADC ASIC prototype
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8 Channel ASIC ADC chips ‘res‘red connected to the FE ASICs

-8 channel pipeline ADC:

e Scalable power(~1mW/MHz) and sampling
frequency(up to ~25MHz)
e Digital multiplexer/serializer:
— Serial mode (<300MH2z):
one data link per all channels
(max fsmp ~ 3 MSps)

— Parallel mode (~250MHz):
one data link per channel
(max fsmp ~ 26MSps)

— Test mode (single channel readout)

e High speed LVDS I/0 (~16Hz)

) e Low power DACs references/bias
S * Precise BandGap reference source and
= Temperature sensor
o —————————— Few results:
@ 05 | |
2 D ENOB ~9.7
& '0-? R L INL<O0.8 LSB

0 128 256 38 512 640 768 896 1024 DNL < 0.6 LSB

Qutput code [LSB]
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New Developments
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Developments just started:

Development of data concentrator (FPGA or ASIC)

Development of 64 channels front-end and ADC ASICs (130nm technology)
(AGH-UST Cracow)
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DIF-link to detector DAQ
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o Design of FCAL DIF under work (LumiCal version)

. For next test beam the DIF functionality is implemented by a commercial FPGA -
SPARTANG (XILINX SP601) board

Maode 4x DIP
Switches Switches
PROG & Reset USE ITAG
Push Buttons Deownload Port 4x Push Buttons 4y LEDs

FPGA: XCBSLX16
©S324-2CES Spartan-6

SMA Cannectors (Differential)

FMC-LPC Connector
(68 single-ended or
34 differential user

defined signals) 16MB Parallel (BP1) Linear Flash

DOR2

IIG BUS Connection & IIC EEPROM Ciuag SPI Flash
SuspendiAwake
User Clock Socket
RS

ITIT
x J&

SPI Programming/ Header

10/100/1000 Tri-Speed Serial (UART)/USBE Bx User 11O
Ethernet PHY Diligent 216 Header
Ethernet Status FPGA INIT,
LEDs DOME LEDs
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Pair Monitor
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ASIC\ T -

Sioz ->___ |

e p+ T | * Pixel size: 400 x 400 ym?

e Radius: 10 cm
Sensor /

* Total number of pixels: ~200, OOC

—Monolithic construction allows the elimination of the
bump-bonding process.

* First step: design of a readout prototype ASIC for 3x3
pixels: digital readout (preamp, discriminator, counter)

» manufactured chip (CMOS 0.2 um, SOT technology)
* performance measurements done

Publication accepted |
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AIDA (EU supported)
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Preparation of a prototype Calorimeter:

* Flexible, high precision tungsten structure,

* Fast FE Readout

* Innovative connectivity scheme

* Position control devices

* Fully assembled sensor planes, covering > 30°

* Power pulsing

Infrastructure common with others:

*Data acquisition
*Tracking in front of the calorimeter

Participating Institutes: AGH-UST (Cracow),
CERN, DESY (Zeuthen), IFJPAN (Cracow), TAU
(Tel Aviv)
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AIDA Schedule
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e Flexible fungsten structure: design 2012, manufacturing 2013,
ready 2014

e Multichannel readout ASICs: design start 2011, 15" prototype
production, 2012, 2"¢ 2013

e Complete prototype of sensor plane 2012

e DAQ: 15" DIF prototype 2011, prototype of complete DAQ
2012, ready 2013

e Design fixed beginning 2013
e Production 2014
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Dates Ahead
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* ILC detector DBD 2012
- refining designh considerations (MC studies)

- completing the measurements with fully assembled sensor
plane prototypes

® CLIC CDR (2011)

- completing design studies
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Summary
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®* Design studies are focused now on a CLIC detector

FCAL started test-beam measurements to test assembled prototype
sensor planes, Results so far satisfactory

The readout will be completed in a few steps, beam-tests planned

Long term goal is a calorimeter prototype, ready in 2014, including
- power pulsing
- DIF to standard DAQ

- position monitoring
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