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SID Design Philosophy

Compact, cost-contained detector designed for preci sion measurements:
5T solenoidal B field.

Robust silicon vertexing and tracking system
excellent momentum resolution
live for individual bunch crossings

Calorimetry optimized for jet energy resolution
based on a Particle Flow approach, “tracking calori meters”
highly segmented (longitudinally and transversely) ECal and HCal

Iron flux return/muon identifier — provides self-shie lding

Detector designed for rapid push-pull operations
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SID Global Parameters
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Detector Technology Radius (m) Axial (z) (m)
Min Max Min Max
Vertex Detector Pixels 0.014 0.06 0.18
Central Tracking Strips 0.206 1.25 1.607
Endcap Tracker Strips 0.207 0.492 0.85 1.637
Barrel Ecal Silicon-W 1.265 1.409 1.765
Endcap Ecal Silicon-W 0.206 1.25 1.657 1.8
Barrel Hcal RPCs 1.419 2.493 3.018
Endcap Hcal RPCs 0.206 1.404 1.806 3.028
Cail 5 tesla 2.591 3.392 3.028
Barrel Iron RPCs 3.442 6.082 3.033
Endcap Iron RPCs 0.206 6.082 3.033 5.673
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The SID Lol (March 2009)

SiD Letter of Intent

> 250 signatories
> 80 Institutes

Validated by
IDAG August 2009
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Detailed Baseline Design

SID accepts the need for detector concept reports
to accompany the ILC TDP report in 2012

Committed to deliver a Detailed Baseline Design
(DBD) document

October 2009: provided comprehensive work plan
to Research Director
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SID DBD scope

Proof of principle for critical components
Feasible baseline design

ntegrated mechanical design

Push-pull mechanism and procedures

Realistic simulation model of detector

Updated study of benchmark reactions (w. bkgds)
Study of agreed benchmark reactions for 1 TeV
Improved cost estimate
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SID Work Plan (October 2009)

Schedule
Milestones
List of resources

Philip Burrows

October 23, 2008
The 5i) Work FPlan: 2010-2012
The Sily coiiaborarion

1 Imroducton
The 5iD} Work Plan has been designed to provide milestones, schedule, and a Hstof
respurces needed to develop 2 detailed baseline desipn of the SiD detector, suwirabis for
producing a Detector Technical Fepart by the end of 2012 to accompany the GDE s
Technical Fepart. With the GDE’s Technocal Feport, it is to serve as a proposal to the
world high energy phoysics commanicy to enzaze in the constroction of the ILC and its
detectars. Like the GDE report, the Detecror Technical Feport is 1o make a compelling
case that detectors capahle of fully exploiting the physics pedential of the ILC are
feasinle, cost effective, and based on demonstrated detecter technologies. Specifically,
the Dretector Technical Bepont addresses the Work Plan proposed by the ILC Fesearch
Diirector, which calls ouf the following goals ﬁrﬂleTa:hm:anzpm:
Demonsrate proaf of principle for aritical componsnts
Define a feasible basslme desizn
Drevelop a realistic imeerared mechanical de<ien for the detactor
Develop a comespondimsly realistic sinmilaton modal of the detector
Develop the push-pull mechanism and procedurss needed o mterchanze TLC
detectors

» Simulate and analyze updated benchmark reactdons with a realistic defector

midal, inchading the sfects of backgrounds

= Simmlate and analyze new benchmark reaceions ai | TeW

» Develop an miprowed cost estimate
This document is the oatoral eatzrowth of the 510 B&D plan which was mchaded m the
510 Lateer of [nfent. It elzborates the plans put forward there

Thiz doomeent alse extends the 5i0 B&D plan in an essential way, by inchading
estimates of the resoarces peaded to fulfll the goals of the Research Directors Work
Plan. A= will becoms clear, the resources requred to prodice a believable Detector
Technical Beport have not yet been secared Perhaps the most mapartant wse for the
present document is to quaniify the differences berwesn resources in hand and those
nesded to producs a credible proposal, m the hopes of thereby facifitating securing
addidomal suppart.

510 has anempted o adopt a minimalist approach in esnmatng the resources needed for
thiz pewt phase of detector development Crar conceprion of the Technical Repon differs
from the common notion of a “tecknical design repant”™, in that it deesn’t Atempt o
produce full enginesring desizns of all the detector compansnts, por does it mchuds
pdexli-u-naﬂte::ing of fall detecror prototypes. Thes= are oot Imaginable with the
present level of support. Rather it atempts to establish technical feazibility for key
detector systems, concephially engimeersd designs of detector subsystems, and proofs of
pnnciple of key enginsering assunpiiens, m addifion 1o a0 accurae rendition of detectar
and physics performance with a kevel of simulation detail previgusly unmatched m high
enarzy physics propesals.
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SID Work Plan: global schedule

Year

Task list
Owverall Schedule
Work Plan
Develop Sim Infrastructure for
Realistic Detector Description
Optimize Detector Design
Engineering input for global params
Freeze Global Params
Define Subdetector volumes,
IOverall siD supports, services, deadspaces
Schedule SiD Baseline Geometry in G4
Subsystem Engineering Designs
and Proofs of Principle
Subsystem Performance Studies
Generate Physics and Backgrounds
Reconstruct Simulated Events
Analyze Benchmark Reactions

Complete D Technical Report

Similar detailed schedules for all subsystems
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SID Work Plan: global resources

Appendix II: Resources required and available.

Version 0.6 10/23/09
2010 2011 2012

SI1D all Need Have Need Have Need Have

Staff 18.7 1.7 19.0 1.1 18.5 10.3

Postdoc 16.0 4.5 19.0 3.5 19.5 3.5
Summary SID all Engineering 16.0 7.9 16.0 7.8 135 6.8

Student 2.0 2.0 1.5 1.5 1.0 1.0

M&S(k$) 1450.0 | 778.0 | 1270.0 | 453.0 | 1075.0 | 453.0

Discussed with Research Director + IDAG in Beijing (March)
Shortfall of resources in all categories
Ongoing discussion of engineering resources
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SID Work Plan: global resources

Appendix II: Resources required and available.

Version 0.6 10/23/09

2010 2012
Need Have Have Need Have
19.0

Staff 187 | 11.7 ™M1 | 185 | 103

=~ 05i00 5 () 4 o ] .

Summary| SiDall | |Engineering | 16.0 7.9 16.0 7.8 135 | 68 ||
L |

Discussed with Research Director + IDAG in Beijing (March)
Shortfall of resources in all categories
Ongoing discussion of engineering resources
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SID / ILD resources discussion

e SIiD and ILD each provided resources estimate
e Discussions with IDAG and RD (Beijing, March 2010)
* Since then, joint discussions:
Exploration of areas for joint approach
costing, low-mass tracker mechanics, pulsed powetin g ...
Push - pull engineering resources (MDI-D Panel)

|dentification of areas for separate pursuit

- Joint SID / ILD document sent to RD this week!
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SID Organisation

SiD DESIGN STUDY COORDINATORS
J. Jaros, H. Weerts, H. Aihara, J. Karyotakis

EXECUTIVE COMMITTEE
H. Aihara, J. Brau, M. Breidenbach, P. Burrows, M. Demarteau,
J. Jaros, J. Karyotakis, H. Weerts, A. White

ADVISORY COMMITTEE
All names on this chart

LOI EDITORS
H. Aihara, P. Burrows, M. Oreglia

R&D
A.White, Coordinator
J. Brau, M. Demarteau, co-Pls

VERTEXING
Su Dong
R. Lipton
Mech: W. Cooper

SILICON TRACKER
M. Demarteau
R. Partridge
Mech: W. Cooper

CALORIMETERS
AWhite | MJON | BENCHMARKING | cosT || ELECTRONICS
ECal: R. Frey/M. Stanitzki E Fisk A Nornerotski M. Breidenbach G. Haller
HCal: A. White/H. Weerts ' )
PFA: N. Graf/S. Magill
SOLENOQID VERY MDI ENGINEERING
FLUX RETURN - FORWARD L SIMULATION L _P.Burows K Krempetz
N. Graf T. Markiewicz .
K. Krempetz T. Maruyama M. Oriunno M. Oriunno

Philip Burrows
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SID Meetings

- Every 2 weeks:
SiD Executive Committee
SiD Advisory Board

 Twice / year: Global SID meetings
Albuquergue (Oct 2009) and Beijing (2010)

Next SiD Workshop:
June 3-5, 2010 at Argonne National Laboratory

Philip Burrows 15 PAC Review, Valencia 14/05/10



Argonne SID Workshop

- Review DBD 2012 goals:

Refine work plan + prioritise where appropriate

» Discuss expanding engagement with CLIC:
Optimise scarce resources for R&D,
iIncluding simulation software
Definition of CLIC-compatible SID
Help with CLIC detector CDR
Significant CLIC participation in workshop
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ILC-CLIC Detector Working Group

« Felix Sefkow (CALICE/DESY)

e Francois Richard (WWS/Orsay)

 Lucie Linssen (CLIC/CERN)

e Marcel Demarteau (Detector R&D Panel/FNAL)
« Marcel Stanitzki (SID/RAL)

 Mark Thomson (ILC/Cambridge)

e Sakue Yamada (RD/KEK)
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SID subsystem status / R&D
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SID Tracking System
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Vertex Detector

- Sensors glued on edges to form cylinders

- Gas cooled, power pulsed, low mass

- Sensor technology to be decided:
Chronopix, 3D, DEPFET

Double-walled support cylinder
and cooling gas distribution manifold

Rin=14mm
Rout=60mm

4 pixel inner disks 3 pixel outer disks
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2 of 4 beam tube
support locations

Philip Burrows
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Vertex Detector Programme

 Demonstrate working sensor by 2012/3
* Mechanical design of sensor support structure

e Integration of cooling, powering, data transmission
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SID Outer Tracker — Silicon strips

5 barrel (axial strip) + 4 disk (stereo strip)
-> 10 precision hits per track (incl. VXD)

¥ Tiling of
tracking layer
with Si sensors

“and on-board
KPiX chips
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Tracker Programme

e Design optimisation + performance studies

e Sensor tests (in 5T field), including with KPix r/o ¢ hip
e Power pulsing

» Mechanical stability of C fibre support cylinders

* FSI alignment system feasibility

Efficiency
10T
0.9t o | Consistentwiths(p ;) =0.2%0
08T g 2.8x10° p; at 90° e
07T <
= 0.80% | —20°
06T 2 —30°
% —40®
0.5+ E |E0% | ——soe
oal : \// —e
0.3+ T oa0m .\ 1 __gge
5 0.40% \ _ggn
0.2T = = y"
0.1 0.20% 1
0.0+
0.0 0.5 10 15 20 25 3.0 35 4.0 45 5.0

Transverse Momentum (GeV) " wum (GeV)
omentum e
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SID Electronics

Tracker
KPiX readout for /
all SIiD
subsystems —— ECdl

except VTX and

FCal \

HCal (GEM
version)

..and Muon! 24 D, 14/05/10
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KPIX/GEM/DHCAL  <Pxchip

1 of 1024 pixels One channel of 1024

Dynamic gain
““l-select

Wilkinson Latch (4x)
. scaler and
13 bit
]

Range Register

DHCAL ﬂ*

A/D

High Gain (default)

Range Threshold

I @
SourceJ7

% T T T torage until

Reset

Track

@ Control Logic
Event Thresh
Leakage

> puses o img Lo end of train.
current ]

%

Event trigger

Pipejine depth
su btractior;( J
N calibration

l presently is 4
Simplified Timing:

There are ~ 3000 bunches separated by ~300 ns in a train, and trains are separated by ~200 ms.

Say a signal above event threshold happens at bunch n and time TO.

The Event discriminator triggers in ~100 ns and removes resets and strobes the Timing Latch (12 bit), range latch (1 bit) and Event Counter (5 bits).

The Range discriminator triggers in ~100 ns if the signal exceeds the Range Threshold.

When the glitch from the Range switch has had time to settle, Track connects the sample capacitor to the amplifier output. (~150 ns)

The Track signal opens the switch isolating the sample capacitor at TO + 1 micro s. At this time, the amplitude of the signal at TO is held on the Sample Capacitor .

Reset is asserted (synched to the bunch clock) . Note that the second capacitor is reset at startup and following an event, while the high gain (small) capacitor is reset each bunch crossing (except
while processing an event)

The system is ready for another signal in ~1.2 microsec.

After the bunch train, the capacitor charge is measured by a Wilkinson converter.




Electronics Programme

Demonstrate operation of 1024 channel version of KP X chip
Develop + test control, readout, timing boards

Adapt and test KPiX readout to the tracker, calorime  ters, and
muon systems

Develop power distribution schemes for the vertex d etector

an d trac ke r | Offset as a function of channel number |

2650 E
26400 ! ! _
2630;— | |
2620( - -

3 26100 e .q_-_“.. Ead

F 2600 2, eBhe? e P
2590/" %
25802— i *
2570
2560 E— I
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SID Calorimeter System

ECAL: 26 XOW
HCAL: 4.5 lambda Fe

Hca_l-F 38t

jetE ~ 4%
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EM Calorimeter (ECAL)

PFA requires high transverse and longitudinal segme ntation

and dense medium
Absorber | X, [mm] Ry

[mm]

Choice: Si-W can_ provide very small Iron 176 | 184

transverse segmentation and minimal SpRE] 144 | 165

: . : Tungsten 3.5 9.5
effective Moliere radius Cond =g o5

— Maintain Moli ere radius by minimizing the gap between W plates
1.25mm Si detector gaps -2 Preserve R (W)= 13.5 mm

- Requires aggressive integration of electronics with mechanical

— Pixel size ~ few mm 2

— Energy resolution ~ 15%/ VE + 1%
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The SI-W ECAL

30 layer Si-W

16 mm? hexagonal Si-Pads
1300 m? Si area (CMS 205 m?)

KPIX Chip for readout

20/10 configuration
2.5/5mmW

bump-bondable

1024 channels D
time stamping of bunch Xing
4 buffers per pad

< 40 mW/wafer (pulsing)

Kapten Data Cable
/

¥—Kapton

2
°



ECAL Programme

» Design optimisation + performance studies

e Sensor R&D: bump bonding, cable design, KPix
Integration

 Mechanical feasibility + prototype

 Single tower prototype (2011) for beam testing

e Pursue alternative sensor (MAPS) for ‘digital’
calorimeter approach
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SID HCal — example design

R2591 mm




Resistive Plate Chamber (Baseline)

MNATIONAL LABORATORY

Argonne“ _ Boston University C;A;L]\ ‘,E

Calorimeter for

Construction of 1m3 prototype Groseers s
RPC S'l-ack: Resistive paint
- 114 chambers + spares Fasteseal

- Essentially all materials in hand

- 2 man-days/chamber

Signal pad
. 10 boar A
- 3 Gssembly ||nes 1.:mmgas:ap T -HV]
Resistive paint
- 51-0 r‘.r T@STS 01- Fer'ml Iab l n e Aluminum foil =

September (after shutdown)
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RPC chamber construction/services for Im 3 stack




HCAL Programme

 Beam tests of cubic-meter prototype (CALICE)

* Technical prototype: gap thickness, gas + HV
distribution ...

« Alternatives: GEMs, Micromegas, scint. tiles ...

e (Scintillator alternative pursued by CALICE)

» Crystal/PM calorimeter alternative




Muon System




Muon System Programme

* Two candidate readout technologies:
RPCs, scintillator strips

* Prototype chambers + r/o being developed

e Baseline selection mid 2011

* Iron will accommodate either choice

T-995 Beam Tests at Fermilab MTBF Beam in the top strip 10 cm from readout end.




Machine-Detector Interface
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MDI functional requirements

SiD complies with MDI functional requirements docume

Participate in MDI Common
Task Group
(Oriunno, Burrows)

Working closely with ILD
colleagues on relevant
push-pull detector interface
Issues

Philip Burrows 38

ILC-MNote-200%-050
March 2009
Version 4, 2009-03-19

Functional Requirements on the Design of the Detectors and the
Interaction Region of an ¢ ¢ Linear Collider with a Push-Pull
Arrangement of Detectors

B.Parker (BNL), A Mikhailichenko (Comell Univ.), K.Buesser (DESY),
J Hauptman (lown State Univ.), T.Tauchi (KEK), P.Bummows (Cxford Univ.),
T.Markiewice, M.Onunno, A.Seryvi (SLAC)

Abgtract

The Interaction Region of the Intematomal Linear Cellsder [1] 15 based ab twa cxponimenial detectors
watking is & push-pull mede. A lime efficient implememaion of this mode] sete specilic roquiretsents and
challenges for many detector and machine sysiems, in particulsr the IR magneis, the cryegenis and 5o
.1'-||£'.III‘-T|'IT sysiem, the Ieamline shieldang, the detector desijn and the overall imegration This papess
atiempes to separsie the functional requirements of a push pull intersction region and machine detector
interface from ony particular coscephan] or lechnical sofution sl might have been proposed 1o date by
either the ILC Beam Delivery Group or any of the three detector concepts [2]. As such, we bope that it
provides s set of ground rules for isterpeeting and evalusting the MDI parts of the proposed detector
comeept's Lesters af Intent, due March 206849, The sathors of the present paper are the leaders of the IR
Integration Working Group within Global Design Effort Beam Dielivery Syxiem and the répresentatives
from eack detector concept submitiing the Lesters OF Intent.

nt:
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Detector assembly considerations

Iron built in sub modules with a mass suitable for
transportation, and bolted together at the ILC

Solenoid fabricated by industry

VXD, ECAL, and HCAL modules built outside and
transported to ILC site

Detailed assembly strategy depends on site:
‘'shallow’ vs. ‘deep’

Shape of an underground hall and the capacity for
underground bridge cranes may depend on the site

geology

Optimal strategy will depend on ILC construction
schedule
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Possible detector assembly (1)
(underground site)

. Underground assembly of iron flux return barrel

. Barrel Octants lowered in pre-assembled pieces o 400t
max.

. Solenoid lowered and inserted in the flux return barrel.

. Doors preassembled on surface and lowered in one piece
of 2400t max.

. Doors closed around flux return barrel

. Complete iron+solenoid moved to garage position, hooked
up to cryogenics and commissioned

. Doors move leaving access to the barrel for inse  rtion of
HCAL (380t), ECAL (60t) and tracker (2t)

. Doors close around fully assembled barrel
. SID moved into garage position, hooked up to cryo genics
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Detector positioning

Accurate positioning critical for push-pull model
General concept:

SiD moves into beam position as a single large unit, carrying
end doors with the barrel
Detector moves on multi-roller supports, each with an

Integrated drive: steel structure minimally stresse d
Smooth acceleration + deceleration: max. speed 1 -5 mm/sec
Permanent mechanical stops

-> Position accuracy +- 1 mm

Acceptable for positioning of iron structure, muon s ystem,

solenoid, calorimetry and outer tracker
Philip Burrows 42 PAC Review, Valencia 14/05/10



Detector motion: concept

dilman rolle

Oriunno



Push-pull compatibility with ILD

Main issues:
Height difference
Preferred detector support mechanism
Preferred detector motion mechanism
Interface to machine tunnel
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Detector heights

6620 6091
2560 _ L060 3451 2600
o~
—
4236 3236 | ™
QT 1614, QF
9500 9500

9018

Philip Burrows
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Detector heights

6620 6091

2560 L 060 3451 2600
-
—

L7236 | 3236 |

QF1 1614, QF1
(//1'\
9500 9500\\

Philip Burrows

46

—

PAC Review, Valencia 14/05/10




Detector support mechanism

SID: legs ILD: platform | 1

Philip Burrows 47 PAC Review, Valencia 14/05/10



1) Lengthen SID’s legs?

ol

Main BRK

MMMMM

-> Increased exposure to vibrations?

Philip Burrows
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2) Half platforms in lateral alcoves

Philip  Herve



2) Half platforms in lateral alcoves

Philip 5/10 4



2) Half platforms in lateral alcoves
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2) Half platforms in lateral alcoves
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2) Half platforms in lateral alcoves
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3) Both detectors on legs?

Philip Burrows Herve N : sncia  14/05/10



4) Both detectors on platform?




Issue for quantitative study

What are merits of platform vs. no platform in term s of
minimising the detector and QDO susceptibility to g round
vibrations?

Detector: with / without platform

QDO support: from pillar, from detector door ...
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QDO support

Oriunno

Philip Burrows



SID on legs




S il
ELEMENT S ELEMENTS

Lumped Mass element
Global FE Model : Solenoid + Hcal + Ecal = 700t

3D Solid Elements for the Iron Yoke, 9000 t 3D Shell Elements for the Arch, thickness 50mm
Philip Burrows 59 PAC Review, Valencia 14/05/10



Free Vibration Modes

ISYS ANSYS|

1st Mode, 2.38 Hz 2"d Mode, 5.15 Hz 3@ Mode, 5.45 Hz

4t Mode, 6.53 Hz 5% Mode, 10.42 Hz 6t Mode, 13.7 Hz

Oriunno Vertical motion
Philip Burrows 60 PAC Review, Valencia 14/05/10



SID on platform

Oriunno



Platform concept

Front View (Rollers)

- 3K = = I -
Oriunno / Side View (Rollers)

Anti-seismic Supports
Philip Burrows 62 PAC Review, Valencia 14/05/10
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1
ELEMENTS

Total mass 1800 t

ELEMENTS

10kt Anti-seismic supports
63 PAC Review, Valencia 14/05/10
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Vibration Modes

Normal mode, 43 Hz

TIME=1




Summary

Significant progress since SID Lol

Next goal is DBD in 2012

Comprehensive Work Plan defined
completion depends on human and financial
resources

Ongoing R&D In all subsystems

Review of R&D at SID Workshop: June 3-5 at ANL

Excellent cooperation with ILD on MDI issues

Evolving collaboration with CLIC detector study
team
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Extra material
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VXD sensor: Chronopix

Specifications:

Detector sensitivity

10 uV/e (eq. to 16 fF)
Detector noise

25 electrons
Comparator accuracy

0.2 mV rms (cal in each pixel)
Memory/pixel

2x14 (willbe4x 14)
Designed for scalability

eg. No caps in signal paths
Provisionally use limited pixel active area

use p1

Pixel-B

Two sensor options
used for first prototype

§OGLEV-IV HL5Y AW
|

— ”[i, =]
IR

| Powia | : Pk
L]

remETrETEEEE ey

W

Status: First prototype (SARNOFF) tested, validates general concept

Second prototype: Fall 2010 after more design evolu  tion and simulation.
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VXD sensor: 3D

3D Sensors and electronics *’* ”

—  VIP1 three tier chip from MIT-LL |
received and tested last year repeated Zjptronix reticle

. . e to provide Ziptronix metal density
— VIP2 - improved reliability due soon. and avoid dditional set of nasks

—  Two-tier version of VIP(2b) in
Tezzaron/Chartered 3D process in
fabrication

— Sensors being produced at BNL
Direct Oxide bonding

— Demonstrated with FPIX chips

—  Will be used for VIP2b sensor
Thinning and laser anneal

(i

VIR=|]
}targetsﬂ; '

16mm

__ |[targets J?
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VXD sensor: DEPFET

Demonstrated SOIl-based wafer
thinning

Building DEPFET-based Belle
vertex detector

— many similarities to ILC design

________IiC Belle 2

occupancy 0.13 hits/um2/s 0.4 hits/pm2/s Belle-Il
Frame time 25-100 ps 10 ps presents a
Duty cycle 1/200 1 more severe
Excellent spatial Lowest possible material challenge than
resolution (3- 5 pm) budget (0.15 % X,/layer) the ILC in
AND material budget Moderate pixel size several
(012 % Xo/layer') (50 X 7H I.lmz) aSpectS (VOS)
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Tracking system performance

Efficiency
1.07
0.9T

Generally find high 0l
tracking efficiency for 07t

06T

tracks with: 0zl
pT > 0.2 GeV 047

|cos(8)| < 0.99 ol

0.0
0.0 0.5 1.0 15 2.0 2.5 3.0 3.5 4.0 4.5 5.0

Tranavaraa Mamantum (Ga\f

1.20%

B

osss  Good tracking efficiency in 0.60% -\ // —o
o  core of jets a0 o I

0.937 —90°
0.927 0.20% w/

0.917

Momentum Resolution Ap/p

0.90 | | ; | 0.00%
0.00 0.05 0.10 0.15 0.20 1 10 100
Angle Between Track and Thrust Axis (Radians; Momentum (GeV)




SiD Electronics - KPiX
- Some problems (lock-up) with KPiX 7 (64-channel),
: 1\

- and KPiX 8 (2b6-channel).

Norm Dist Value, KPIX=0899, Chan=0013, Buck=0
.
-> Noise measurement :
1800— 22 I ndf 15.42/4
F AA Constant 1839+ 36.5
1600 Mean 397.1+ 0.0
14001 Sigma__0.8644 + 0.0096

1300 e rms

4001

200 /
P A S~ |
394 395 396 397 398 399 400 401

- Version 9 submitted: 512 channels - back in few

weeks.
SiD ECadl

With a 512-channel KPiX-9 bump-bonded
to a sensor, can get noise measurements P
for the full range of input capacitances = i
and resistances.  Goal for ~ Spring.

1024-channel KPiX by Summer

Philip Burrows 71 PAC
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/ Short Modules

region

964 mm

Staggered layout

Only 2 masks for the wafer and 8 for the kapton
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SiD Electromagnetic Calorimeter
Anisotropic Conducting Film

Flex Cable

/ Gold Studs

KPiX readout Chip

Silicon Detector Wafer
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Initial results are promising. Goal

for Flex Cable pads (100 sq mil)

is ~100 mQ, which is achievable.
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03/08/2006 Ni fiber

Gold-stud bonding for
prototypes




