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First prototypes of calorimeters in CALICE

SI-W ECAL SLAB

Proof of principle
Imaging calorimeters
Signal processing, sensors performance
Noise, stability, uniformity

e
PHCAL slice test FE Electronics outside the detectors
Poor digital layer within the FE chips
Power consumption not optimized

DAQ not integrated (when applicable)
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Next d_bev.éfgﬁ'fh_ent steps

Step by step approach
Physics performance - Technological feasibility - Module0 - Production

Physics prototype - Technological demonstrator = Finalized design

A common scheme

- ﬁ‘.:"_,..d'.-"’«
' Mgdular detecT QUi DIF (detector interface)
g(e)acd-ou't chips Assembled from identical e aélapter
series W,
U\ sors + RO LV, buffers) Clock & fast control
on PCBs '
- __..BbAQ and online SW
e, See Valeria’s talk

CALICE/EUDET demonstrator : ILD flavored technological prototype
Partly funded under the European Framework : EUDET contract
Designed with up to date constraints from ILD design

Not optimized for physics and data tacking on tests beams
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Carbon fiber Alveolar Structure ECA L d ete CtO ) I d b

Slightly relaxed
mechanical constraints :
ILD + 0.4 mm

182%9.4 mm

Short sample

A long SLAB and a tower
made up of short SLABs
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AHCAL

A detection plan + a tower

Labview

AHCAL Slab
_/ 6HBUs in a row
HBU
' /" HCAL Base Unit
12 x 12 tiles

to LDA
(HDMI)

l+—Power

100 cm

SPIROC
4 on a HBU

HBU (slab) |

H

HEB
HCAL Endcap Board

Hosts mezzanine

HLD modules:

o , CALIB and
HCAL Layer DlstrlbutorPOWER
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DHCAL

The goal is a cubic meter (40 layers)

A square meter is in preparation

+ large PSB design, coupling to GRPC to be proven
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EUDET/CALICE module : challenge of Integration

P

Integration of the electronics inside the
detector

ECAL : chips bounded into a groove on a 800
um thick PCB
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New read-out ch|p ROC family generatlon z !

ADC:& digital memory u 0 SZ‘I’arégeffﬁor
Power pulsing ' 3 |
Control and data on a serial bus (0 - Long detector slab (1)
#1 Complete Tower
Generic and modular DAQ: ot wafers—t8x48crh?
LVDS
@ G-Ethernet + Optical links
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The front-end ASICs : the ROC chips

e HSPIROC
‘B | Analog HCAL
B sipv)

1136 ch. 32mm?

LMl Digital HCAL
il (RPC, umegas or GEMs)
164 ch. 16mm?

1(Si PIN diode)
136 ch. 20mm?
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“A front-end board in a chip”

Common blocs, similar design
But flavored to a detector type
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Read out : token ring
e Readout architecture common to all calorimeters

* Minimize data lines & powgt & & & §
@ @ o @ v

Chip O
Chip 1
Chip 2
Chip 3
Chip 4

\ 1ms (.5%) .5ms (.25%) .5ms LZS%)/K 199ms (99%) -

1% Mcle 99%% cycle
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Front-end ASICs : V2, V3

Vg G
_______

%édependanﬂy

Ns,199ms)

ors removed :
lise between noise
iwake time

e aEERE yele=achiieved, now to be

@ el el bl sl b ol |
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SKIROC exemple : Expectations for EUDET

s sensors

64 chann
This is
This w

Capabilit
This is @ phys
Calculation o

High dynamic
(Eventual?;;s

usefulin ILC r
ADC and digits
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Front-end ASICs : ADCs

12b, good linearity, high density integration, low power
But “low” sampling frequency
=> pipe-line, cyclic architecture

A single multiplexed ADC

2.5 bits - ——
2 mm?2 \ Front -end stage. = Back -endl
- ~

2 mW/ch @ 100% duty cycle \Li.n g |, | dtegeld

| data delay + digital correction
12 bits i\

0.18 mm2 T oo @ DAC |
4 mW/ch @ 100% duty cycle $

5 MHz
INL< 3 Isb

L o . »bl
DNL<1lsb Input -—o/O__O/_C @—r—@ b2

Noise < 1 Isb —vr
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DIF

SLAB / PLAN controller, interface to DAQ

WEOA R RPN

HIIIIIIIIIHIHIIHIlllllIIHHIHIIIIIIIIII‘-
‘ J PLi

02 ‘

HDRi

FPGA based, USB for debug, RAM, common connector

Would need more effort on integration: ECAL 7x3x0.7 cm3
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Power

j ECAL : 2kW for the whole ILD
il detector

Jlf Constraints passed to the
EUDET module

Power storage on DIF, 10 mF

e

o LT1575 — Load
Bias éq OUt Slab

2 = (19cm)
Load case 4 : FRGA power - 2W .- N il C
distributed on 55 x 77.5 L I jil i(t)
— (KAPTON) s :_L::E:?-' . -

Power pulsing is the key point
A 1% duty cycle | [
) = ON/OFF switching under studies
P Za =
Low power but still heating... ' I :
Need thermal simulations - =g
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Signal integrity

e ‘Vetical Timebase Trigger Display Cursors Measure Math  Analysis  Utilties  Help
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Interconnections

Minimized number of signal to route outside
But no room for connector
Limited thickness
— flat Kapton “cables”

Reliability
Soldering technique vs contact resistance
Influence of heat on other components

Failure rate
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Behavior vs time
Time before failure
Capability to dismount for repair operations
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mmLML LCWS'08, Chicago — Rémi Cornat Shared design

Huge R&D effort on all as
Driven by ILC constr

Next step
Demonstrate technlc'aln'-nfeas
Read-out electronics |n§|de ihe
“A front-end board in a %['np

.':'._

Bring answers to
Compactness
Power budget : power pulsed electronics
Small number of connections : serial bus
Long buses : signal integrity

Efficient meth
Common
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