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Silicon detector module 

with ultrasonic bonding  DSSD 640×640 

and Pitch Adapter 

Number of First Plane Second Plane Third Plane Total

Si-modules 

60x120 mm2
10 14 18 42

DSSDs 20 28 36 84

Channels 12800 17920 23040 53760

Area, m2 0,073 0,102 0,132 0,307

Three tracking silicon planes 

Ultrasonic bonding 

DSSD 640×640

Ultrasonic bonding 

Pitch Adapter



Silicon detector module
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Senor size: 63× 63×0,3 mm3

Topology: double sided microstrip (DSSD)

(DC- coupling)

Pitch p+ strips 95 µm

Pitch n+ strips 103 µm

Number of strips: 640 (p+) × 614 (n+)

Stereo angel between p+/n+ strips: 2,5°

Pitch Adapter (n+) side

Sapphire plates with an epitaxial layer 

of silicon (SOI-Silicon On Insulater)

Number of channels : 640

Value of poly-Si resistors ≈ 1 MΩ

Value of integrated capacitors ≈ 120 pF

Capacitor working voltage: 100 V

Capacitor breakdown voltage > 150V

Silicon detector module

Si-strip side

VA-chip side



Forward Silicon Tracker
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Cross section DSSD 640p+ × 640 n+Topology DSSD 640 p+ × 640 n+

GR1GR4
Al-scribing

line



Basic parameters of DSDD 640×640 for 
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Summary DSSD’s dark current at Ubias = 100 V and Tmeas= +23°C

Total number of detectors: 106

Summary dark current for all DSSD’s strips (n+ - side) 

Tmeas= +23°C, GR1 – Floating

Defective 
Id>1 μA

Good 
Id<1 μA



Test results of PitchAdapter
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Equivalent electrical  circuit

1 µm Al deposit

0,05 µm SiO2 grown
0,55 µm Poly-Si deposit

0,4 µm SiO2 deposit

0,15 µm Si3N4 deposit

0,23 – 0,25 µm SiO2 grown 0,48 – 0,5 µm  epi Si

(Heavy Doped p+)

600 µm Sapphire 

substrate

Poly-Si resistor

Contact for ultrasonic bonding 

with DSSD’s strips



Basic parameters of Pitch Adapter
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Total leakage current of 640 capacitor

Average leakage current for 1 strip ≈ 32 pA

Long-term dependence of the total leakage current PA 

at a fixed voltage of 100 V

Average leakage current for 1 strip ≈ 1,5 pA
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Senor size: 63×63 mm2

Sensor thickness: 175 μm

Number of strips: 128 (p+) × 128 (n+)

Pitch: 475 µm

4×GR p+/ n+

Full depletion voltage = 5 V

Integral strip capacity = 20 pF
Summary dark current of DSSD-175 mkm for 128 strips

Tmeas= +25°C



Beam profilometer
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Senor size: 60×60 mm2

Sensor thickness: 175 μm

Number of strips: 32 (p+) × 32 (n+)

Pitch: 1,8 mm

4×GR p+/ n+

Full depletion voltage = 5 V

Value of strip capacity = 70 pF

Summary dark current of DSSD-175 mkm for 32 strips 

Tmeas= +24°C



Express method for measuring DSSD 

(thickness 175 µm)
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Equivalent electrical measurement circuit
Summary dark current of DSSD 

strips for two variant connections of GR1 

Tmeas= +25°C

GR1- floating

GR1 – p+ potential

p+ isolation GR

Probe or US-bonding wires



Alpha-spectra of signals during irradiation of the peripheral region 

(GR + strips) of the DSSD detector with: GR1 – floating and GR1 – potential
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DSSD (128p+/128n+)-thickness 175 µm

α- 241Am

GR1 – ground 

GR1 – floating 

Signal from GR-region
GR1 – Floating

Signal from GR-region rejected
GR1 – Potential 



Conclusions

• Testing silicon detectors and Pitch Adapters 
characterizes their quality and suitability for 
using the detector in the further process of 
creating a coordinate plane;

• Measuring technology allows you to obtain 
the necessary data with the least amount of 
time spent.
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Thanks for your attention!
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