
The Silicon Tracking System (STS)

● 2 FEB/mod.

● 16 ASIC/mod.

● 32 Microcable

● 2x1014 ch.

● Superconducting dipole 1Tm
● physics aperture: 2.5° ≤ Θ ≤ 25°
●  ∆p/p ≈ 1.8% (p > 1 GeV/c)

● 8 layer/station of 
silicon strip detector

● Dry air cooled 
sensors

● Glycol-Water el. 
Cooling

● 106 ladders

● 876+ modules

● 4-10 mod./ladder

128 ch./ASIC (XYTER 2.2) 5-bit ADC + TDC, int. diagnostics, 
5x320Mbps/link
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Introduction
Abstract – The Compressed Baryonic Matter (CBM) experiment at the FAIR project is designed to study 
the properties of strongly interacting matter at high baryon densities, where conditions similar to those in 
neutron star cores can be created. It will use high-intensity heavy-ion beams from the SIS100 synchrotron.

Two of the many subsystems at the CBM experiment will be digitalized using a custom-developed 
ASIC, known as the Xyter mixed analog-digital chip. The STS (Silicon Tracking System): the main 
tracking detector placed inside the superconducting dipole magnet, providing precise momentum 
measurement and vertex reconstruction, and MUCH (Muon Chamber): a system of gaseous tracking 
detectors interleaved with absorbers, dedicated to identifying muons from vector meson and charmonium 
decays. 

Last year, we developed and successfully utilized a serial test system comprising 80 wafers, each 
with 360 chips. Each chip was tested individually for various parameters under predefined conditions. The 
data was analyzed and displayed via a web interface almost immediately after the measurement was 
finished. The file for laser dicing of each wafer is automatically generated and in an industrial format. In 
this presentation, the system will be discussed, and a summary will be given.
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Summary

● The ASIC test software was developed during manual testing of the Xyter chips. The ID burning procedure and device were also tested multiple times. All this knowledge has 
been applied to the wafer test complain plus many more new developments.

● In total, more than 20 wafers were tested manually using a pogo pin socket, and 80 were tested using an automatic probe station. The probe card is custom-made for the Xyter 
ASIC. It has lasted for all 80 wafers plus a few more test chips during the adjustment process. Contact needles were cleaned after every wafer was tested.

● Overall, it has been a very successful process. We managed to test on average more than one wafer per day. The process is fully automatic, and it has been reduced to a 
manual exchange of the wafer. The results were online analyzed, and the maps were generated after the test was finished.
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~360 AISC/wafer

# test stations
x4 @ GSI
x2 @ KIT

XYTER 2.2 ASIC

USB

Data Base + Web Interface http://web-docs.gsi.de/~dtl-sts/

The ASCII file format is automatically prepared 
for three different qualities and sent to 

the dicing company together with the wafer.
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Temperature distribution for Wafer wafer_012
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Temperature variation within one wafer test is 
less than 1o degree Celsius.

The best-quality ASICs 
are between 70% and 95%, 

depending on the wafer.

Software Control System for the Wafer Test
● Custom developed test software
● Adaptive test procedures
● Configurations via YAML and CSV
● Python, PyQT5, PyROOT, Ipbus
● Fully integrated automated system
● Software more than 10k lines 

of code

Random wafer with broken ASIC. The pattern 
is random for all qualities.
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Wafer/ASIC Probe Card
Probe card contacted the 

Xyter chip during the test. 

The power and e-link 

is tested as the first step.

The contact points are shown 

when needles are lifted. Even 

multiple touchdowns were 

almost contact-surface-precise, 

within 10 micrometers.

Probe card pin-out

and tolerances

Picture of 
touchdown
position at
probe card

Custom developed front and back-end PHP, Python, and PostgreSQL-based data monitoring system in collaboration with Jagiellonian University, Krakow. 
front&back10K lines of code.
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Summarizing the serial test of the Xyter chip wafers 
for the CBM experiment

__Irakli Keshelashvili for the CBM collaboration__

https://web-docs.gsi.de/~dtl-sts/?m=WAFERS

Current consumption
after initialization
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