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Projects in 2011

® Main Projects

« ATLAS HEC front-end development (EA, EE)
ATLAS HEC low voltage (EA, EE)
ATLAS MDT electronics upgrade for sLHC (EE, EP)
ATLAS MDT small tubes and chamber (EA, EP)
MAGIC-I camera upgrade (EA, EE, EP)
MAGIC calibration system (EE)
MAGIC sum trigger (EE, EP)

® Minor Projects

. ATLAS SCT (EP) Groups
Belle-1l (EP)

CRESST (EA, EE, EP)
CTA (EE)

GERDA (EA)

EA: Elektronikanlagen
EE: Elektronikentwicklung
EP: Elektronikproduktion
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Comparison of Work & Request 2011

® January — November in MW

(man-week)

® December is missing
=> lower bars for 4th quarter

® Shift of manpower from ATLAS
MDT to MAGIC
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Requests for 2012/13

O Requested
B Available
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® Biggest projects in 2012/13:
e MAGIC/CTA

e ATLAS MDT
- small chambers
- new front-end electronics

2012/Q3  2012/Q4

e ATLAS HEC &
- ASIC design & test w&%&%
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® Demands are larger than
available resources!
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Requests for 2012

Projekt

2012/Q1

2012/Q2

2012/Q3

2012/Q4

ATLAS MDT

BELLE Il

CTA

Fut Acc

GERDA

MAGIC
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Future Focus of the Electronics Division

® \Wide field of special electronics topics already covered:
e High voltage
e | ow-power
e Radiation-hard technologies
e | ow temperature
e Digital data transfer + processing

® Strategy meetings with all project leaders to determine their actual
and future demands. Results:

e ASIC development (ATLAS)

e Improvement of machinery of the production group (AVT: Aufbau-
und Verbindungstechnik = assembly and bonding technology)

e ... and all the currently supported technologies!

® ASIC design software already available: Cadence IC suite, Agilent
ADS, Synopsys tools




Project Overview and Impressions

Selection of prominent work
® ATLAS HEC
® ATLAS MDT

® Belle-Il Pixel-Detector
® CRESST

® CTA Site Search

* MAGIC




® Mobile setup for radiation tests
e 62 channels => 31 devices
e S-parameter measurement
e Gummel-plots

Noise measurement setup
e Low, middle and high frequency
range

e Software development for
automatic measurement
ongoing



ATLAS HEC: Proton Radiation Test

® Transistors (IBM + IHP) for new cold pre-amplifier and current chip (BB96)

® Digital components (PAL16R8, PAL16L38) for rad-hard low voltage supply
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ATLAS HEC: New Pre-Amp Test-ASIC

® Process: IHP 0.25u SGB25V 5M (SiGe)

® Contains various transistors, two amplifier circuits, and two cascodes

750u/700n
NMOS Triple-
Well (src-sub
connected)

1500u/800n
NMQOS Triple-
Well (src-sub
connected) P
ad 1

1500u/900n
PMOS Double-
Well (src-sub
connected)

750u/700n
PMOS Double-
Well (src-sub
connected)

Preamp2 -
Kaplon style

npnVp
3.36u/420n
X168 x16 and
npnVp
3.36u/420n
X16 x1

Pad 12

1500u/700n
PMOS Double-
Well (sre-sub
seperate)

12

750u/500n +
80u/500n NMOS
Cascode Triple-
Well (src-sub
seperate)

750u/700n
PMOS Double-
Well (src-sub
seperate)

1500u/900n
NMOS Triple-
Well (src-sub
seperate)

750u/700n
NMOS Triple-
Well (src-sub
seperate)

® Sjze: 2.1 x 2.1 mm?
® Supply: 2.5V

souzaon - @ Chips received in May
NMOS F-
Transistor

Pad 36
® Tests to be done 2012:

e DC

o AC

e Noise

e Cold

e Radiation

1500u/700n
RFNMOS Single
Well (src-sub
connected)

1500u/700n
RFNMOS Double-
Well (src-sub
connected)

1500u/700n +
750u/700n RFNMOS
Cascode Double-
Well (src-sub
connected)

Pad 25
750u/700n

RFNMOS

Double-Well

(src-sub
npnVhp connected)

20.22u/420n
Xx8x7

npnVhp
27.78u/420n
x11x20

npnVh npnVh
3.36u/420n 3.36u/420n
x16 x4

Preamp1
-MDT

x16 x1 with Bias
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ATLAS MDT: Small Tubes (¢ 15 mm)

® Semi-automatic machine for wire-tensioning in drive-in phase
e 15 mm tubes up to 2.5 m long
e Wire tension 100 .. 1000 g +/-2 g

® Research for new electronics ongoing




ATLAS MDT: Chamber with Small Tubes

® Development of HV and readout side: new HV-decoupling in plastic “tons”
® |nstallation at ATLAS early 2012

Readout side Trapezoid chamber: 768 channels




ATLAS MDT: New ASIC ASD2LD

® |IBM 130 nm rad-hard CMOS technology

® Analog and digital part integrated, 4 channels
=> pickup issue of high-gain amplifier from digital part

red: analog output
green: digital output

inb@

MWF”"T‘ T..TT N-Tqmmi.nlnlm

il

T i H
f i I {t
il fl |

o

e e — 1

——

irmb3

imebase  0.00 U5
200 mvidiv 1.00 psfdivl Stop 150
-158.0 mY 100 kS 10 GSisjEdge  Positive)

Self-triggered oscillation after
response to an input pulse

ASD2LD: Amplifier-Shaper-Discriminator V2 Light Digital




Belle-ll Pixel Detector: Studies for Gluing

Multilayer
Kapton
cables

Thin silicon
strips

2. Check conductive glue

3.Combine cable and silicon trip. 4. Perfect distribution of glue.

Apply defined force by weight. Inspected by X-ray.







CRESST Trigger Board

® New board design as replacement for current aging hardware. PCB
schematic and layout ready, production and testing in 2012.

® Transfer of logic and control part in modern powerful FPGA
=> single chip instead of 3 individual ones
=> more room and flexibility for additional features
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PCB layout station




Automatic control engineering

Programmable logic controller

Development and testing in
Munich

Installation of identical system
in Gran Sasso




® Development of supports for
twisting and soldering

® Production of ~ 100 cables

Top: Supports for soldering
Center: Final cables
Bottom: Support for twisting




® Production of 3 stations

® Stations are taking data at
their final locations




MAGIC-I Carmera Upgrade: Clusters

® Production & testing of 170 clusters

® Automated test setup

Pile of packed clusters
ready for shipping




® Wiring of power, slow control, test pulser

® Partial test with clusters

Back side




MAGIC | and Il Maintenance

® | eft: Adaptation of M-I fibers for new readout system

® Top: Improvement of pulse injection in M-Il camera:
new board + changed resistor




® Detailed
characterization on
automated test setup

® Reproduction of
working prototype

® Some minor
Improvements

® |nstallation of box 1/ 2
iIn May / November

Box location

Calibration box 1 “la caja loca” installed
on the M-I telescope in May 2011
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