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Introduction. Some numbers.

*The Silicon Tracking System (STS) of the BM@N experiment will
Include 292 double-sided silicon microstrip sensors.

*The sensor has 1024 microstrips on each of its 2 sides.

sEach side of the sensor will be readout with 8 STS/MUCH-XYTER
128-channels ASIC chips [1] situated on a corresponding front-end
board.

*The ASIC will be connected to the sensor with 2 microcables, each
having 64 traces.

*Production of such a system is a challenge !

*Only for signal connections with microcables between the sensors
and the ASICs 2x2x1024x292 = 1196032 bondings should be carried
out.



Module.

Collaboration with the CBM experiment at FAIR, GSI (Germany).
The modules assembly is being done at GSI and at JINR.
Exchange of materials,
components, and know-
how.
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*32 microcables
2 FEBs with 8 ASICs each.
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The Pogo-pin Noise Measurement Diagram

/S'ig/]nal amplitude

‘ S-curve. Channel #49
\
A

| 2/ ndf 131.4/15

/
NN
n
o

o
o

E discr.pos. 1272+ 0.0
H noise ~ 2.096 + 0.018

7
No.of pulses

'
1
I )! >——=
l V3 \ ] AN L P 7Z
1 " =
' V -_)D——)y — | 160 7L/

|| 2 I \ 1 140F

l| V —-)D___) . (b1 S T - /

1 m - ] F

'l thresholds Compa- counters ,, 100 /

\ rators , Bl

' / 60}

| / r

1 ! 40

|| M /// 203 : 1 T : fnsis
l 3 I\' . :lllikn—a—[.-“3 \II\iI\Iillli\llilllill|illi

g Hh /
: Do biedio ] v "L‘?"’w #-.ﬁ:.; / P18 120 122 124 126 128 130 T;astzpu}ssgar;gaucgs
b ¥ / |

! 1 signal /

I

1

—_—————— =~

v |
‘ | \
/ / microc.:ABble l analog . counter\l_) —— FMC- | IPbus [ ntel
/L /; front end :FID—_) \ == arci UDP/IP | CPU
| Compa- \
sensor ¢

 Ceab threshold — rator v
- T HDD



Tests of bondings with measurements of noise level at inputs of
the ASIC’s channels [2].

The “BondingTest” program detects contacts between a microcable signal line, an ASIC’s frontend input,

and a sensor’s microstrip for each channel.
It measures noise levels at input of a channel at different steps of the assembly process and compares
the results. It uses several functionalities implemented in the ASIC.

The noise level increases with the capacitance at the input. Therefore, after bonding of ASIC to a cable,
and then a cable to a sensor, the capacitance, and the noise level, change in steps.

The noise level is determined from a fit of the error function to the data in measurement of the
S-curve.

The program stores the measured data on a disk. It may be used for the quality control.

The program runs under Linux OS. It is written in C++ and uses CERN Root, uHAL and Boost libraries and
firmware configuration XML-files developed in WUT.

It uses AFCK with FMC board and pogo-pin hardware.



The Pogo-Pin Device
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Measurements at the module assembly

“bare” ASIC — reference
noise measurement

ASIC bonded to two
microcables with
technological pads on
the loose ends

ASIC bonded to two
mcrocables with the

technological pads cut
off

The first microcable
bonded to the ASIC and
to the sensor. The
second microcable is
bonded to the ASIC and
its loose end is placed
on a special pad




The operator's GUI
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Evolution of the c
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Conclusions.

a The “BondingTest” is a useful, simple to use, quality assurance tool
for the module assembly.

a The data produced by the program can be fed into a general data
bases of the CBM and/or BM&N detectors

o Number and types of the tests performed in ~production mode"
should be optimized.
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That's all.
Thank you!



