
FEATURESFEATURES

SPECTRAL RESPONSE SPECTRAL RESPONSE 

★ This is typical, not guaranteed.
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Electron Multiplying TDI CCD Camera 

C9100-03
EM-TDI CCD Camera

APPLICATIONSAPPLICATIONS

High speed and high resolution scanning for low 
light application e.g. Ultra low light fluorescence 
imaging
Continuous imaging for moving object, flowing 
material and large size sample

TDI mode and Area mode in one camera
Resolution 1000(H) × 1000(V)
Pixel clock 35 MHz
Line rate up to 30.9 kHz in TDI mode
High EM gain (2000x)
14 bit A/D converter
Stable cooling at - 50 ˚C
Electrical shutter
Cyclic trigger

The C9100-03 is a unique EM (Electron Multiplying) CCD camera with 
TDI readout mode. The combination of this EM and TDI (Time Delay 
Integration) technology enables seamless high speed scanning for ultra 
low light objects.
Significant performance of high gain, excellent signal to noise ratio, high  
resolution and high speed are combined with a proprietary hermetic 
vacuum chamber evacuated to approx.1.3×10-6 Pa (10-8 Torr). 
Furthermore, the camera controls cooling temperature stably at -50 ˚C 
even when the ambient temperature is fluctuated from 0 ˚C to +40 ˚C. 
This stable cooling temperature contributes to the uniform electron 
multiplying factor. 2000 times gain factor is possible while operating  at 
30.9 kHz line rate and 14 bit digitization.
Integration of the high vacuum, stable deep cooling and optimally 
designed electronics enables to minimize the camera noise. The 
readout noise of this camera is less than one electron at maximum EM 
gain. In addition to that integration of on-chip EM gain feature and stable 
deep cooling performance contribute to increase signal  level 
significantly against camera noise. 
The C9100-03 is recommended for any application requiring, high 
speed, high sensitivity and high resolution imaging under ultra low light 
condition.

TDI (Time Delay Integration) is a particular readout method of the 

CCD. When charges are readout from the CCD, the CCD vertically 

transfers the charges line by line. If the charge transferring speed and 

the object moving speed are matched perfectly, it enables exposure 

time for the moving object to be as long as the charge transferring time 

of the vertical stages in the CCD. This method is called TDI, the 

technology enables to capture image of moving object with high speed 

and high sensitivity.
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Perfectly seamless image acquisition with high sensitivity and high-speedPerfectly seamless image acquisition with high sensitivity and high-speed



SPECIFICATIONSSPECIFICATIONS

DIMENSIONAL OUTLINESDIMENSIONAL OUTLINES (Unit : mm)

★ Product and software package names noted in this documentation are trademarks or registered trademarks of their respective manufacturers.
● Subject to local technical requirements and regulations, availability of products included in this promotional material may vary. Please consult your local sales representative.
● Information furnished by HAMAMATSU is believed to be reliable. However, no responsibility is assumed for possible inaccuracies or omissions.

Specifications and external appearance are subject to change without notice..
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C9100-03

(*1) Even with electron multiplying gain maximum, dark signal is kept low level for low light imaging.
(*2)  The hermetic sealed head maintains a high degree of vacuum approx.1.3×10-6 Pa(10-8 Torr), without re-evacuation.

(*3) Integration timing output feature is available in internal mode only.

★ Windows is registered trademark of Microsoft Corporation in the U.S.A.

Homepage Address http://www.hamamatsu.com
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• AC adaptor : A3472-07

OPTIONSOPTIONS

• AC adaptor: A3472-07
   Line voltage: AC 100 V to AC 240 V input
   Output voltage: DC +12 V
   Dimension: 182 mm (W) × 240 mm (D) × 60 mm (H)

• Camera cable: A9189-05 (5 m)
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at EM-gain min.
at EM-gain max.

Type number
Camera head type
Imaging device
Effective number of pixels
Cell size
Effective area
Pixel clock rate
Readout noise (r.m.s.)  (typ.)

Full well capacity (typ.)
Electron Multiplying gain max.
Cooling method
Cooling temperature
A/D converter
Output signal / External control
Offset enhancement
Lens mount
Power requirements
Power consumption
Ambient storage temperature
Ambient operating temperature
Ambient operating/storage humidity

Hermetic vacuum-sealed air-cooled head
Frame Transfer CCD
1 000 (H) ×  1 000 (V)
8 μm (H) × 8 μm (V)

8.0 mm (H) × 8.0 mm (V)
35 MHz/pixel
10 electrons
< 1 electrons

70 000 electrons
2000 times (*1)

Forced-air peltier cooling  with hermetic sealing(*2)
Absolute and stabilized to - 50 ˚C (at ambient room temperature 0 ˚C to + 40 ˚C) 

14 bit
Camera Link

Yes
C-mount
DC +12 V

Approx. 60 V / A
- 10 ˚C to + 50 ˚C

0 ˚C to + 40 ˚C
70 % max. (with no condensation)

30.9 kHz to 15.4 kHz
15.9 kHz to 0.1 kHz

Yes

• External trigger cable: A9967-05 (5 m)

Line rate

External trigger

TDI
TDI extended mode

1-32UN 
C-MOUNT D=5

2×4-M3 D=5

130 ± 1 8.45 123 ± 2

    80 ± 0.5

13
0 

± 
1

75 ± 0.5

44 ± 0.5

(Weight: approx. 2.5 kg)

21 ± 1

EM-CCD
ELECTRON MULTIPLIER CCD CAMERA C9100

• Camera head

Computer

Your System

A3472-07

Lens

C9100-03 Commercial Frame
Grabber Board

Standard
Options

Microscope
Video Camera

Attachment

DC +12V

The C9100 camera outputs data is transmitted 
via a Camera Link interface. 

A3472-07

POWER

AC ADAPTOR

SYSTEM CONFIGURATIONSYSTEM CONFIGURATION

*Tripod adapter is attached with camera.

30.1 frame/s
100 μs  to 10 s

Yes
Edge, level, synchronous

Yes

Maximum frame rate
Exposure time
Electronic shutter
External trigger
Integration timing output (*3)


