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Photodiode array with amplifier

Photodiode array combined with signal processing circuit chip

S8865 series

S8865 series is a Si photodiode array combined with a signal processing circuit chip. The signal processing circuit chip is formed by CMOS 
process and incorporates a timing generator, shift register, charge amplifier array, clamp circuit and hold circuit, making the external circuit 
configuration simple. A long, narrow image sensor can also be configured by arranging multiple arrays in a row. For X-ray detection applications, 
types with fluorescent paper affixed on the active area are also available. 

l Large element pitch: 2 types available
S8865-64: 0.8 mm pitch × 64 ch
S8865-128: 0.4 mm pitch × 128 ch

l 5 V power supply operation
l Simultaneous integration by using a charge amplifier 

array
l Sequential readout with a shift register

(Data rate: 1 MHz Max.)
l Low dark current due to zero-bias photodiode 

operation
l Integrated clamp circuit allows low noise and wide 

dynamic range 
l Integrated timing generator allows operation at two 

different pulse timings
l Types with phosphor screen affixed on the active area are 

available for X-ray detection: S8865-64G/S8865-128G

l Long line sensors
l Line sensors for X-ray detection
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� Enlarged view of active area

KMPDC0072EA

1



Photodiode array with amplifier  S8865 series

�	��
����	�������	�����


��������� ���	
� ,�����*�� � ����

� �����*
���&� -�� ���%��
�.� -

,���������*
���&� -��� ���%��
�.� -

��
�
��
���*
���&� -�� ���%��
�.� -

/����!������
����������

*
���&�
-&��� ���%��
�.� -

0�!���1!��*��!������
�

*
���&�
-�! ���%��
�.� -

2�
�3�� �!��*
���&� -��2456 ���%��
�.� -

,�!���� �!��*
���&� -��,���76 ���%��
�.� -

�8�������!������ �!�

*
���&�
-���97�76 ���%��
�.� -

:�������&��������� ���� 7
�� ����
�.�� ;2

��
��&���������� �� 7!�& �����
�.$� ;2

��+�(
��
����!���
�

�	�����������	�������	������

��������� ���	
� 0��� 7��� 0�8� ����

� �����*
���&� -�� ��$� � ���� -

,���������*
���&� -��� � ��� -�� -

��
�
��
���*
���&� -�� � -��� � -

'�&��&��� -������� -�� -��.���� -/����!������
����������

*
���&� 4
"�&���
-&���

� � ��� -

'�&����*���� -������� -�� -��.���� -0�!���1!��*��!������
�

*
���&� 4
"���*����
-�!

� � ��� -

'�&����*�� -������� -�� -��.���� -
2�
�3�� �!��*
���&�

4
"���*��
-�<2456

� � ��� -

'�&����*�� -������� -�� -��.���� -
,�!���� �!��*
���&�

4
"���*��
-�<,���76

� � ��� -

'�&����*�� -������� -�� -��.���� -�8�������!������ �!�

*
���&� 4
"���*��
-�<�9���6

� � ��� -

%�+���������

��+���������������
��������!��&�!

�	���������	���������
��
	�7�=���;2>�-��=��->�-�<2456=-�<,���76=��-?

�������� ���������
��������� ���	
�

0��� 7��� 0�8� 0��� 7��� 0�8�
����

2�
�3�� �!�����@ ������ ��<2456 �� � ���� �� � ���� 3'A

: �� ����������� B
 � % � � % � 3�

�
"����
�! ����
� � � ��� � � ��� � �#

'�&��&��� � ��� � � ��� �2���&����������	��3

����������� 4
"�&���
2�

� � � � � �
�C

��+�-���
������������!��1��
����
�3�� �!�����@ �������<2456�

2



Photodiode array with amplifier  S8865 series

� ����������������	���������
��
	D7�=���;2>�-��=��->�-�<2456=-�<,���76=��->�-&���=��-�<'�&��&���6>���-�<4
"�&���6?

�������� ���������
��������� ���	
�

0��� 7��� 0�8� 0��� 7��� 0�8�
����

�����������!�
�!�����&� � �����
����� ��

���3�!��!���*����"�*����&�� �� � $�� � � $�� � ��

'�&��&��� � ���� ��� � ���� ���E��3�
 �� �

*
���&��� 4
"�&���
-�

� ���� ��� � ����� ����
�-

��� ����
��
 �� ��*
���&� -!�� � %�� � � %�� � -

'�&��&��� � ��� � � ��� ���� ����
�

�8�
! ���� 4
"�&���
�!��

� ��� � � ��� �
�lx�F�!

'�&��&��� � ���� � � ���� ���
�


!��!���*��� 4
"�&���
�

� ���� � � $�� �
-1lx�F�!

��
�
���!�
�!���
�� ���
������	 �,(� � � G�� � � G�� H

'�&��&��� � � � � � �
(
�!��


4
"�&���
(

� ��� � � ��� �
�-��!

: �� ��
��!���*
���&���� -
! � -��� � � -��� � -

�+�I���&����
��������!=���!

$+�0��! ����"�����������5�� �&!���������

�+�#����������
�
��
����������!��8�
!����
� ���
�����&���"������!����H�
������!�� ����
���8�
! ��>�������
�
�,�!�
�!��(
��

����
������<�,(�6��!����������!��
��
"!+

� � �,(��=��919�J�����<H6

"�����9��!������*���&��
 �� ��
�������������!������9��!����������������	��"����������8�� ����������� ��
 �� �!�

K+�0��! ����"������*���
�����������
�����3'A�����7!=���!�������3�!�����

��+�-���
�
 �� ���!���&���*��&
��&�
 �� ��"������!������
�����
 �� ��
��!���*
���&��

OUTPUT OFFSET 
VOLTAGE
Vref=4.5 V Typ.

SATURATION STATE

DARK STATE

SATURATION OUTPUT 
VOLTAGE
Vsat=3.5 V Typ.
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� Spectral response (measurement example)

� Block diagram

� Output waveform of one element
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� Timing chart

��������� ���	
� 0��� 7��� 0�8� ����

2�
�3�� �!��"���� ��"�<245�6>���"�<245�6 ��� � ����� �!

2�
�3�� �!����!�1���������! ���<2456>����<2456 � �� %� �!

,�!���� �!��"������ ��"�<,���7�6 �� � � L!

,�!���� �!��"������ ��"�<,���7�6 �� � � L!

,�!���� �!����!�1���������! ���<,���76>����<,���76 � �� %� �!

2�
�3�� �!����!���� �!�������&�� �� ��� � �� �!

2�
�3�� �!����!���� �!�������&�� �� ��� � �� �!

�� 7�����������������&����� ���!����!�
������
������������
��245���������������������,���7�� �!��!��!��
�4
"�

�� #�����������
��245��!��
 ������!�M����
�3M>�����*���
�!�&������������!����������������!�	��"����M�������
�3!����������
�3!M�

7������*���
�!�&����������!��*��������
�3!�

%� ��&��������&������&����
��������@ ��!�����'�&������
��
����,���7�� �!���'
"�*��>���������&������&����
���
�!��
��!�����������

��!��
����,���7�� �!��	 ��!����!��������������
�3�������������!��
������,���7�� �!���������!��������������
�3����������������
�����

,���7� � �!��� ��&���!� ����&������ "������ ���!� ����
�� ���� !�@ ��������� ����� 
 �� �!� �����!����!� !�&���!� 	�� ���� !����� ��&�!���


������
��"��������,���7�� �!����8������&�!���
��'�&���
�4
"��7�����!�����������
����,���7�� �!��� !��	��!�����
��A��

"�������������
����245�� �!�>�	 ��������!��
����,���7�� �!��� !��	��!���
 �!��������*���
�
 �� ������
���:���������
��,���7

� �!�!�����
��	��!���!�
��������������������@ ����
�M<*���
�!�&��������
 ������
�������.��6�J�(�<� �	���
����8��!6M���
�3!�

4



Photodiode array with amplifier  S8865 series

P2.54 × 11 = 27.94
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� Dimensional outline (unit: mm)

*11:Distance from the bottom of the board to the center of active area
Board: G10 glass epoxy
Connector: PRECI-DIP DURTAL 800-10-012-20-001

*12:Photodiode array with phosphor screen: S8865-64G/-128G only
· Material Gd2O2S: Tb
· Phosphor thickness 300 µm Typ.
· Detectable energy range  30k to 100 keV
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�Gain selection terminal voltage setting
Vdd: High gain (Cf: 0.5 pF)   GND: Low gain (Cf: 1 pF)

�Master/slave selection voltage Vms and external start pulse EXTSP settings
Set to A in the table below in most cases.
To sequentially read out signals from two or more sensors linearly connected, set the 1st sensor to A and the 2nd or later
sensors to B. The CLK and RESET pulses should be shared with each sensor and the video output terminal of each sensor
connected together.

�Readout circuit
Check that pulse signals meet the required pulse conditions before supplying them to the input terminals.
Video output should be amplified by an operational amplifier that is connected close to the sensor.
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� Cautions during use
(1) The signal processing circuit chips of S8865 series are protected against static electricity. However, in order to prevent

possible damage to the chip, implement electrostatic countermeasures such as grounding of the operator,  work table and

tools. Furthermore, the devices must be protected against surge voltages from external equipment.

(2) Since the photodiode array chip is not protected, handle it carefully so it will not become contaminated or scratched.

Photodiode  array performance may deteriorate if operated at high temperatures and humidity, so the housing should be

designed to be airtight.  The signal processing circuit chip and its wire bonding are covered with a resin coating for

protection, but  never touch  these portions. In addition, take care when installing the board so that it does not warp.

(3) S8865-64G, -128G

Signal processing IC chip performance will drop if subjected to X-rays. Protect the IC chip from X-rays by installing a lead

shield.
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