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SiLC Collaboration ordered at Hamamatsu (HPK):
• 30 pieces single-sided 6” wafer

• 5 pieces. alignment sensors of same layout, 
but hole for laser in backplane metallization

Specifications:

• Wafer thickness : 320 mm
• Depletion voltage around 75V

• 1792 AC-coupled strips, individually biased 
via poly-Si resistor (20MOhm)

• Strip pitch: 50 mm pitch, 

• Strip width: 12.5mm

• No intermediate strips

• Additional test structures around the wafer
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Already a new step compared to those in current 
LHC trackers.
Have been deeply tested in order to establish the n ext steps (test structures)



��
 ���$��%
,��
"��
�2
����	
��������
"�3��454 H

�-��	
���

�44I
4H
���
)��&
��
����
����������

���6��454

� 9 � m resolution if no intermediate strip
� 5 or 6 � m resolution if 1 or 2 intermediate strip
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(See A. Ruiz’s presentation)

Goal: transfer to Industry by end 2011 after achiev ing R&D

Ali



-#%�����
����*�
�������+
3!	M

��
 ���$��%
,��
"��
�2
����	
��������
"�3��454 5�

-#%�����
�������
#�������
�!�
���
������
�#%�
��%�� ��
�,
�������
.������	
�,
�
,�:
!��#��#�
�,
&������/
#�:�
��
�)�� �
54
��
�4
=&2

���
��������
��
�#%�����
��
������
�#%�
�������
��
 &�������#
)	+
� ����:
)���#��%
���%�
����
�������
����$���
���&���� �	
����#
#�������


&��������
� �!��
��
���#
,��
������
������*
� ������
��
)���#
� #�������
�,
�!�
&�������
)�#%��
� �&*����&���
�,
�!�
����$��%
*��,��&�����
)��!
��
&� &����&


��#
�*�����
����������2

.������ 
��
��/���	��
�
����	��������
��!�/���	��
� ,	�������!��
���
�
	��	���������0�%�����
���
������������! �� �	�

���6��454



�����������
�
	��
	���� �79+5�	�
5-8��	��
�:!,7,�

��
 ���$��%
,��
"��
�2
����	
��������
"�3��454 5@

 

�����)�������
�,,���
:��!
*�����	*�#
�������
�2<1<� & � . �����
'
�����/
$�
��
3�,��
)��#��%
������#
.��������
:��!
-(N- -G
��
���  -�
��
������/
E���#
<1<�& � �������
��#
���#
���
)	
?�5O �!�*�

����
�!��������F�����
��
"�)
,����:�#
)	
)��&
����
 
'
��&*������ :��!

����#��#
*�����
����*�
.7�G/
'
���
)���#
�#%�����
* �����	*��
.���
��1�/

��!�&����
�����
�������
.��,�
���:/
��#
*!���%��*!
 .��%!�
���:/
�,
�
*�����

����*
#�������
:��!
������
�#%�
��
�
�	*�
��)������ 


.9���  ����������� )�

� /

���6��454



���6��454
5<

A test module will be built by LPNHEA test module will be built by LPNHE
with these new sensors (2x[2.5x5]cm2)with these new sensors (2x[2.5x5]cm2)
read out with VA1  chips,read out with VA1  chips,

To be ready for 2010 beam test (Nov)To be ready for 2010 beam test (Nov)

EDGELESS STRIP SENSORSEDGELESS STRIP SENSORS

��
 ���$��%
,��
"��
�2
����	
��������
"�3��454



���
��$�
-#%�����
����*
#��������

��
 ���$��%
,��
"��
�2
����	
��������
"�3��454 5D

?  
��!����#
,�)�������%+
� �#%�����
����*�
'
*�1���
�������

� ��
DOO ���
:�,��
� )���#
��
�����������
,�)��������
*������
:2�2� �(
*��������%
:��!

*��	
�������
,�����%
� ������%
��
)�
������
��#
&���

,����)��
,�)��������
����2
�  :�
#�,,�����
#���%��
*��#���#+

*
��
� ��#
�
��
� ��#
� -����������	
�!��������F�#+
�?�
�?
��#
)���$#�:�
�����%�

.����
�
7�8��� /�������
�� /

���6��454



���
-#%�����
����*
#��������

��
 ���$��%
,��
"��
�2
����	
��������"�3��454 56

� ��
���#
,��
*��	�� ,�����%�
*������F�����
'
��*����� 

���
#����%
� ����
*������
��#
��
)�:��%
�,
�!�
:�,��
� (�������
�������
!��#���%
P ��
�#%�
����$��%
� �!	�����
��������
�#%�
��%���
Q
5=&
� ��>�����
���
*�����
���!�%��*!	
89
���#�����
������ )��
��
?  

(�
����*
*
��
* '
�
��
� #���%��
:��!
#�,,�����
������
�#%��
#��������
.544�
<4
��#
�4
=&/

,�#��
2	��

�����	�����	� +

���6��454



���6��454 5I

Two such detectors at Lab in Paris for test
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Avalanche Pixel Sensor (APS) for Tracking 
(NRNU-Obninsk),;,-
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Courtesy of Th. Courtesy of Th. BergauerBergauer

Sensors with integrated pitch adaptersSensors with integrated pitch adapters

STA=standardSTA=standard

PAD=Pitch AdapterPAD=Pitch Adapter
integrated with Doubleintegrated with Double
metal layermetal layer

PAS=Pitch Adapter integrated PAS=Pitch Adapter integrated 
with Single metal layerwith Single metal layer

512=PAD with 512 short strips512=PAD with 512 short strips

+ ITE (Poland)+ ITE (Poland)

��
 ���$��%
,��
"��
�2
����	
��������
"�3��454



Results from 2009 test beamResults from 2009 test beam

Next: to be tested in 2010Next: to be tested in 2010

APV25APV25
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Courtesy Th. Courtesy Th. BergauerBergauer

Not due to noise increaseNot due to noise increase
but to signal lossbut to signal loss

Chip glued on sensor:Chip glued on sensor:
wire or wire or bump bump bondingbonding

Test beam at SPSTest beam at SPS--beambeam
2009 2009 �� 20102010
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Progress made on detailedProgress made on detailed
CAD for ETD (LPNHE)CAD for ETD (LPNHE)

=> to be pursued=> to be pursued
with with calorimetrycalorimetry and fulland full

integration designintegration design

Restarting work on CADRestarting work on CAD
design of the SET anddesign of the SET and
SIT/SET possible commonSIT/SET possible common
support (Torino)support (Torino)

SET/ETD: SET/ETD: 
CAD & INTEGRATIONCAD & INTEGRATION
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ALIGNMENT SYSTEM BETWEEN
COMPONENTS

• Feasibility studies and conception of this
calibration in progress at Lab test bench

LPNHE
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Proposed pixel technology CCD CMOS 
(see ISIS talk)
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The mechanical issues of such a 
detector design  are addressed :  
The expertise from LCFI  R&D is 
instrumental

(See Yining Li’s talk on ISIS for the
Currently proposed technology by
RAL/Oxford)
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CU {Prague), HEPHY Vienna,
IEKP
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Courtesy of N. Saito in  g-2 & EDM 
Workshop Paris, February 26-27, 2010
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