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KIT — University of the State of Baden-Wuerttemberg and
National Laboratory of the Helmholtz Association



Location

® South East of Germany
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Earlsrub Indtitute of Technslogy
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Location AT

Earlsrub Indtitute of Technslogy

Campus' North of KIT (former FZK)
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What is KIT ?

Massachusettch?
Massasusettschs:
Massachusetts?

Sagen Sie einfach
Karlsruhe.

Am L. Oktober erétfnet das Karlsruher Institut fiir Technolog

AR Willkommen im Bundesland der un-

begrenzten Maglichkeiten. Denn nirgendwo in

Deutschland wind so viel in Fomschung und Ent-
wicklung investiert wie in Baden-Wikrttemberg,

Unsers nessste wissenschafispalitische Innova-

tion: das Kadsnsher [nstitut far Technologie, lnare

KIT. Dhas ist 30 etwas Ahnliches wie diess Hodh-

schule in Amerika, das Massschusedis Instihate

of Technology (MIT). Nur nidht gank so weit

weg und nidat ganz so kompliden msruspre-

chen. Dafiir aber genause gut. Denn mit dem
KIT baben die Exellene-Universitit Karlsoube
und eine der erfolgreichsten Geofiforschungs-
einrichtungen Europas, dzs Forschungsrentnam
Karlsruhe, ibre Stirken pebindelt. Das Erpebnis
ist eine Einrichiung, die Forchung und Lehre

Z AT

Katsruhe Kbrvbos It i bk

raber

auf innovative Weise mitsinander vemect Ziel
st es, schon bald nu den weltweit fibrenden
Wissenschaftesinrichtungen u gebaren. Nidst
unmiglich - bei einem Jahresbudget von 700
Millionen Eure und 8000 Mitrbeitern. Aber
unmaglich ist bei uns ja sowiess fast nichts.
Allsa, forschen Sie mit unter wwwikitedu oder
wwwhaden-wuerttembergde

8T
-1

I

Baden-Wirttemberg

Wirksnaes alla. Aulor s damich



What do we do at IPE ? -‘3(“

® Development of electronics, detectors, slow-control, data acquisition
systems and Grid tools

® Emphasis is on systems, from concept, design, commissioning to
operation

About ~80 staff and students, ~50% permanent
Facilities: electronics and mechanical workshop, clean room

W Large variety of projects
- duration from month(s) to decade
- from commercial, applied to basic science
- collaborative (most) to individual

- fields: structure of matter, climate, energy, nano and micro technology,
medical
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Selected projects XIT

Currently we run ~25 projects, will only show a few pictures

Pierre Auger cosmic ray observatory
Radio detection of cosmic rays
KATRIN neutrino experiment

Data processing for pixel detectors in synchrotron radiation
High-power UV LED

Atomic force microsope (AFM)

MinCE

Battery research
Quench detection

Balloon, satellite and weather station instrumentation
3D Ultrasonic computer tomography (USCT) for mammography
Grid

14 Dec 2009 Marc Weber CARAT WS



Pierre Auger cosmic ray observatory T

Earlsrub Indtitute of Technslogy

IPE contributions: FD electronics;

digitization and digital signal
processing; first and second

Malargiie >3 level trigger; and much more

T il ey e v 1Y
¥ LY F , Virpan dei Cafmm
} = LI A S y - e —g
Covpiine | - ET Sadibal-Fro
G oo fas Catirms

SN O PRy
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Radio detection of cosmic rays XIT

fit,)

Challenges: antenna selection; low noise, s e i 1 e Lt o 0 e

g g ¢

low-power preamps and filters; digital signal

LY (v -m)
8 o E

o
3

processing; self-trigger; wire-less data

F3
tips

transmission; environmental influences
before after
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KATRIN — neutrino mass measurement <IT

Pitute of Technology




Earlsrub Indtitute of Technslogy

| ’ S Wuestling, FZK-1PE, 2006/Feby23, 'Overal|_Scheme200602 fig
» - - - w ow B ew e el e e e L]
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L
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'

online 3D temperature
visualization

Muenster
precision
divider
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HY setpoint from Slow Control
(20 blt)

Readout by Slow Control

Challenges: extremely complex environment;

18.6 KV/ 6 T field, cryogenics, vacuum, etc.

need high-precision and systematics control

CARAT WS
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X-ray

beam I ]\
sample scintillator —
scanning
and rotation<§)

camera

2000 frames with ~ 3Mpixels each < 24 GB data
in a few seconds

Computing platform:
2x Quad Core CPU
4 PCle slots for GPUs

10000
B Computation

B Data transport

CPU vs GPU

32 h VS 5 min
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1000

100

Challenges: size of data sets, GPU

programming, fast camera data
links, ‘real time' data processing,
data storage




thermal power
e density: 63 W/cm?

: : stove: = 7 W/cm?
Challenges: packaging, interconnects, thermal

management, cooling system, light extraction, current
source
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AFM — optimized cantilever position detectiopNCIT

Earlsrub Indtitute of Technslogy

Substantial improvement
through clean-up:

new layout with reduced EMI .,

selection of better op-amps

removal of trimmers

less power, etc.

um

05 10 15 20 25

old design”
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Lab on chip: miniaturized capillary  XIT
electrophoresis (MinCE)

Earlsrub Indtitute of Technslogy

i Allows investigation
B of ionic fluids. TT
project

IPE contributions:

electronics and

1! software

438403

e
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Kartraher institut Tor Technolagie

Quench etectlon for fusmn AT

Complete system for more
than 700 coils at W7-X

Bl vz berienepn -
. Lo
Posiive Schwse i a1 (T3

Dumchiaite: ()

waver mumrtute: [100 me =]

eiei g e 5] sek
& Sek

Rickpsbs
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MIPAS — GLORIA AT

Earlsrub Indtitute of Technslogy

IPE provided monitoring, control, DAQ and power systems for IR
spectroscopy of atmospheric gases; participation in numerous campagnes

Challenges: high
reliability, vibrations,
low temperature and
pressure, power

during long duration o S
flights s P

Airliner
11 km fo= ST ——

N
atosphe
g

(2]
Tropopausen-
region

oposphare

16 14 Dec 2009 Marc Weber

CARAT WS



3D ultrasonic computer tomography (USCT) N(“'

Mammography with excellent resolution without
Xrays

electronics and hardware developed and constructed
in house; world-leading and advanced R&D

Challenges: high data rates and volume; large number
of sensors; reproducable and affordable sensor
production; image reconstruction

17 18.11.2009 Marc Weber Insti




Earlsrub Indtitute of Technslogy

Microassembly facilities ~ SXIT

® 400 m? clean room

® Pick and place machine

® Wire bonding and (so far limited) flip chip capabilities |

® Die saw
® Automatic probe station e A i '-
® Thick film ceramic MCM production
® Environmental chambers

® Electronics and mechanical workshop

18 14 Dec 2009 Marc Weber




My background (LBNL RAL) K.*.K!I

CDF Run llb

tracker upgrade
ATLAS SCT._

power cables' |

10 billion coIIisions/sec K ATLAS Super-LHC
tracker design

|Mudule

|

‘

[ Current
source

L

Serial powering

19 14 Dec 2009 Marc Weber CARAT WS


http://atlas.ch/news/images/stories/cables1-hq.jpg

20

AT

M O O r e' S L aW : G P U - C P U Karlsrubi Institute of Technology
GT200
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Source: Nvidia CUDA Programming Guide
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IPE-Quench-Detektor ,UNIQD"
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arlsrube Indtitute of Technology
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