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Topics, mechanical

The challenge 
Mechanical Concept (2 cm beam pipe)
υ Simplified concept for support arms

Thermal studies
Run 7 MIMOSTAR2 telescope in STAR, 
mechanical aspects
υ Covered in detail by Michal Szelezniak
υ Detector Verification in STAR 

Environment
υ Measure small radius track density
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Some additional electronic issues

MIMOSTAR 2 Latch up and Upset tests
Chip development
Ultra
The future for pixels, exciting new opportunities
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Some HFT features (the challenge)

Pointing resolution (13 ⊕ 12GeV/p⋅c) µm
Layers Layer 1 at 2.5 cm radius

Layer 2 at 6.5 cm radius
Pixel size 30 µm X 30 µm 
Hit resolution 8.7 µm
Position stability 10 µm
Radiation thickness per 
layer

X/X0 = 0.28%

Beam pipe radiation 
thickness

X/X0 = 0.14%

Number of pixels 135 M

Integration time 
(affects pileup)

R&D phase           4 ms
Final detector      0.2 ms

Rapid installation and 
replacement

Reproducible positioning
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HFT Mechanical requirements

Full self consistent 
spatial mapping prior 
to installation

Installation and 
removal does not 
disturb mapping 

Rapid replacement

10 Micron stability

(mapping of BarBar with visual coordinate machine)
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Conceptual mechanical design
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2 cm radius beam pipe option

2.5 cm

6.5 cm

10 cm

Inner layer

Outer layer

Beam pipe 
exoskeleton

End view

Simplified support concept 
for ease of analysis and 
construction
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Thermal, a more comprehensive test confirming older 
measurements
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10 °C rise over 
ambient at 1 m/s air 
velocity

Thermal conductivity of 
silicon is sufficient to get 
uniform temperature even 
though a non uniform heating 
profile was used.
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Mechanical effort

Still no serious mechanical engineering effort this last year.
Negotiating to bring in outside composite engineering capability
Would very much like ATLAS pixel effort to complete so that we 
can bring home the LBNL mechanical engineering talent and 
expertise in composite design to help us

This year we focused our effort (including mechanical) on 
MIMOSTAR2 telescope for beam tests
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Planned beam test with 3 chip MIMOSTAR 2 Telescope

This has been the main program this year
Purpose
υ Develop electronics
υ Measure STAR environment close to the beam

Some associated mechanics

Test MIMOSTAR-2 at the BNL SEU Tandem Facility, latch up and 
single event upset
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Readout development, run 7 
telescope test

Leo Greiner
Xiangming Sun
Michal Szelezniak
Chinh Vu
Thorsten Stezelberger
(Fred Bieser)
(Robin Gareus) 

ALTERA FPGA development board (Microtronix)
NIOS Embedded processor, serial link

Mother board
Daughter board, Xilinx FPGA, SRAM, ADCs
Xilinx FPGA development board, trigger TCD mimic
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MIMOSTAR2 Telescope, Run 7 STAR test

3 MIMOSTAR2 chips mounted as 
close together as reasonably 
possible
Insertable close to the beam line 
within 60 cm of the interaction 
point

Measure STAR track densities
Test MIMOSTAR technology
Test DAQ/TRIGGER system for 
HFT
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Insertion in STAR
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Latch up tests

Tests of MIMOSTAR 2
Facility: SEUTF at BNL, tandem 
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Latch up and  upset results
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IPHC/IReS MIMOSTAR chips 

MIMOSTAR1 (0.25 µm TSMC)
υ Reduced size prototype but 

sophisticated chip with complete 
functions for operation in a real 
detector system

υ Everything operating except pixel 
signal because of 0.25 µm TSMC 
feature:  Unexpected short signal 
decay time compared to theory and 
AMS experience. 

MIMOSTAR2(0.35 µm AMS optical 
process)
υ Tested in beam
υ 700-800 e most probable for Min-I
υ 10-12 e-rms, noise.
υ Signal decay time 100 ms
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Ultimate (fast APS detector) - good for high luminosity at RHIC

Submitted requirements list to IReS/IPHC.  
In discussion

Technology MIMOSA8

Ladder active area 2cm × 20cm

Pixel size 30µm × 30µm

~Pixel mapping on the ladder 640 × 6400

Minimum operating distance from beam 1.5 cm

Power ≤100 mW/cm2

Operating temperature ≥30 °C

Integration time[1] ≤0.2 ms

Mean silicon thickness ≤100µm

Readout time ≤1 ms

Efficiency (min I)[2] ≥98%

Accidental cluster density ≤50/cm2

Binary readout, number of threshold 
bits[3]

2

Radiation tolerance [4] ≥124 kRad

Number of conductors supporting the 
ladder (10 chips/ladder)[5]

≤140

Triggered readout, maximum trigger 
delay[6]

2 µs
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MIMOSTAR chip development at Strasburg

MIMOSTAR 1  -
υ full system functionality
υ 4 ms integration

MIMOSTAR 2 –
υ full system functionality 
υ 4 ms integration
υ 1/25 th reticule

MIMOSTAR 3 –
υ Same as MIMOSTAR 2, but ½ reticule
υ Engineering run, submitted July 06, foundry will re-run

MIMOSTAR 4 –
υ Same as MIMOSTAR 2 and 3, but full reticule
υ 640 k pixels

MIMOSTAR ULTRA
υ 200 µs integration time
υ Based on MIMOSA 8 technology with on pixel analogue storage
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Some material from Grzegorz Deptuch
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Yarema
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The future is here,  Yarmia
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Yarema
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FERMILAB design in OKI SOI 0.15 mm process

detector diodes

D-flip/flop

discriminator

CSA

shaper

26 µm

pixelpixel

Grzegorz Deptuch, BNL Instrumentation Div,  electron microscope readout

Flip/flops form 12 bit counter
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