Silicon Microstrip detectors with enhanced Infrared Transmittance

F Marcos Fernandez, J. Duarte, J. Gonzalez, R. Jaramillo, A. Lépez, D. Moya, F.J.Munoz, C.M. Rivero, A. Ruiz, lvan Vila, A.L Virto

m@ Daniela Bassignana, Manuel Lozano, Giulio Pellegrini, David Quirion, E. Cabruja

L,
NDIP:or

Si0
- I ~3 gm
D

Goal twm  to infrared light
I~3um
IN hlgh energy phySiCS experi- For preCiSG reconstruction of the path of Infrared Laser Alignment for microstrip detectors
ments, like CMS, O(10%) of the particle, the relative position of each . 3
these mich_patterned devices individual sensor must be first known o 70% l 49% o 34% lo
Why are used to measure the trajec- with O(10-100)um precision. A quick and -

redundant alignment of individual sen- "/

IR Laser

sors is achieved by optical methods, us- pseudotrack

tory of charged particles pro- :

duced after collisions in the ac-

=1

celerator. _ ing a network of IR laser beams sensed i
Silicon Tracker system (Dlameter~2 2 m) by the detectors [1] R light is partially absorbed by silicon detectors =1mm open in the Al allows beam-through
Microstrip Silicon detectors
Detectors with micro-patterned implants and electrodes : Optically, each individual track-
(O(10)um wide) measure the path of charged particles and particle meend ing device behaves as a diffrac-
photons by the ionization trail they leave In the bulk of the | Si0, aecgmcs tion grating made of Al ridges on
device. These sensors work as inversely polarized fully de- Primen - a 150-300 um thick Si wafer. In
pleted pn junctions. The drift of e-h pairs in the externally ap- .o _metavidh  thic \work we consider sensors
plied electric field induces a signal in the implants. The signal = 11C ey reta with 50 um electrode spacing,
is capacitively induced on the metallic strips and amplified by 22 |° P strip width=3-15 um, A~1 mm.
the front end electronics (AC coupling). The center of gravity o

of the charge collected by the strips gives an estimation of
the passage coordinate of the particle.

backplane n* Vaep

Optical simulation of microstrip detectors

 We developed a full optical simulation of the passage of light through a silicon microstrip detector. The code uses RODIS [2], a rigorous Maxwell's
equation solver (RCWA). Effects of multiple reflections and diffraction by the microstrips have been included
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Fabrication of Transmittance optimized sensors at CNM-Barcelona
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 Microstrip detectors are sensitive to IR light. If the stack of layers of the detector is optimized for maximum transmittance, then
an IR laser beam will propagate through several sensors as if it were an infinite momentum track. The laser signal in each detector
IS readout using its front-end module electronics. This method can be used to align selected sensors of a tracking system.

e Alignment performance depends on the transmittance of the detectors to IR light. We have boosted the transmittance by adjust-
Ing the thickness of the passivation layers. Passivation plays the role of an antireflection coating for this grating-like structure.

A batch of T-optimized sensors was produced at CNM-Barcelona using the guidelines explained here. Sensors were optimized at
A=1085 nm. Maximum transmittance measured with this method is 50%, which means a x2.5 improvement with respect to non op-
timized detectors.

* A recipe to optimize transmittance of microstrip detectors is: control deposited thickness to 5% level and choose the thickness of
the last 2 layers of nitride passivation.
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