
Hamamatsu developed Multi Pin-Phase (MPP) mode back-thinned FFT- CCDs S7170-0909, S7171-0909 specifically designed for low-light-level 
detection in scientific applications. S7170-0909, S7171-0909 have sensitivity from the UV to near-IR as well as having low dark current and wide 
dynamic range. Stability of the spectral response curve is also achieved for high precision measurements.
Either one-stage or two-stage thermoelectric cooler is built into the package (S7171-0909, S7172-0909). At room temperature operation, the 
device can be cooled down to -10 ˚C by one-stage cooler and -30 ˚C by two-stage cooler, respectively. In addition since both the CCD chip and 
the thermoelectric cooler are hermetically sealed, no dry air is required, thus allowing easy handling. 

Features

l 512 × 512 pixel format
l Greater than 90 % quantum efficiency

at peak sensitivity wavelength
l Wide spectrum range
l Low readout noise
l Wide dynamic range 
l MPP operation
l Non-cooled types: S7170-0909

One-stage TE-cooled types: S7171-0909

Applications

l Scientific measuring instrument
l Semiconductor inspection
l UV imaging
l Bio-photon observation

I M A G E  S E N S O R

CCD area image sensor

512 × 512 pixels, Back-thinned FFT-CCD

S7170-0909, S7171-0909

�������������	�
�
��������� ��	�
�
�
� ��	�	�
�
�

�
�����
�� ������������������

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

����
 ��� �� $�"%��� ��"%���

���
��&���� �� $�"%��� ��"%���

'��"��� 
� �
� '&�����(��)'�*+,����� �������-��

�� $�(� ���"
&� ����
 �./������������0
��&�
�&�������
&���

1�
���
&� ����� � '&�����(�

2
&0�- ��""%
���(�����3�

3	4�2
&0�-������
���!�
�������"�&���5����6

������
�	���
�	��

,7"����6 8���
&( ����������������"
����
����������� �
!�

"
����
9 �
!������

����������������	

��	�
�
�
� ��&� ����0 #:����#�
 #	����#	� 	�6�;;���	�6�;;

��	�	�
�
�
'&�����(�
,+� ����0

#:����#�
 #	����#	� 	�6�;;���	�6�;;

������,-�����(��,+� ����0��7"�����	���
�
���
��������!�
�����6

1



CCD area image sensor  S7170-0909, S7171-0909
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CCD area image sensor  S7170-0909, S7171-0909

3

*9: Spectral response with sapphire window is decreased by

the transmittance

� Spectral response (without window) *9 � Spectral transmittance characteristic of window material
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CCD area image sensor  S7170-0909, S7171-0909

� Device structure
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� Dark current vs. temperature
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CCD area image sensor  S7170-0909, S7171-0909
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� Timing chart
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Area scanning 1 (low dark current mode)



CCD area image sensor  S7170-0909, S7171-0909
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Area scanning 2 (large full well mode)
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WINDOW 14.8

12
.8

34.0

2.54

22
.9

22
.4

12
.2

88

ACTIVE AREA
12.288

4.
0

4.
8

2.
4

3.
4

PHOTOSENSITIVE SURFACE1st PIN INDICATION PAD

3.
0

(24 ×)  0.5

WINDOW 14.8

12
.8

34.0

50.0

2.54

22
.9

19
.0

4.
0

42.0

22
.4

12
.2

88

6.
9

1.
0

7.
7

6.
3

4.
8

ACTIVE AREA
12.288

PHOTOSENSITIVE SURFACE1st PIN INDICATION PAD

3.
0

TE-COOLER

(24 ×)  0.5

� Dimensional outlines (unit: mm)

KMPDA0084EA

KMPDA0085EB

S7170-0909

S7171-0909

7
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VOLTAGE vs. CURRENT

CCD TEMPERATURE vs. CURRENT
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CCD area image sensor  S7170-0909, S7171-0909

� Precaution for use (Electrostatic countermeasures)
� Handle these sensors with bare hands or wearing cotton gloves. In addition, wear anti-static clothing or use a wrist band with

an earth ring, in order to prevent electrostatic damage due to electrical charges from friction.
� Avoid directly placing these sensors on a work-desk or work-bench that may carry an electrostatic charge.
� Provide ground lines or ground connection with the work-floor, work-desk and work-bench to allow static electricity to

discharge.
� Ground the tools used to handle these sensors, such as tweezers and soldering irons.

It is not always necessary to provide all the electrostatic measures stated above. Implement these measures according to the
amount of damage that occurs.
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(Typ. Ta=25 ˚C)

10 kΩ
220 240 260
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280 300

100 kΩ

1 MΩ
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� Element cooling/heating temperature incline rate
Element cooling/heating temperature incline rate should be set at less than 5 K/min.


