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Electron Multiplier CCD
Digital Camera
C9100-02 (1000 x 1000)
C9100-12 r-ccp)

The C9100 cameras bring together all the advantages of the
latest Electron Multiplication CCDs with Hamamatsu
engineering. High gain, good signal to noise, resolution and
speed are combined with a proprietary hermetic vacuum
chamber evacuated to 108 Torr. High vacuum, deep cooling
and specially designed electronics combine to reduce camera
noise before the gain multiplication process begins.

Using on-chip electron gain multiplication and deep cooling, the
signal level can be greatly increased relative to the camera
noise; providing a relative read noise of less than one electron
at high gain levels. Depending on the model, gain factors up to
2000 times are possible while still operating at 30 frames per
second at full spatial resolution and 14 bit digitization. Frame
rates of 250 frames per second or greater are possible by using
the binning and sub-array features of the C9100 cameras.
Furthermore, the camera controls the stable cooling temperature
at -50 “C even when the ambient temperature is fluctuated from 0
°C to +40 °C. The constant cooling temperature can work out the
uniformed electron multiplication factor and low noise
characteristic.

And rich kinds of external synchronization mode are available,
addition to the internal synchronization mode. Especially, the
readout trigger synchronization mode can achieve the optimized
frame rate and exposure time such as 30 frames per second with
32 millisecond exposure at C9100-02 (Patent pending).

The C9100 series cameras are recommended for any
applicaiton requiring, speed, signal to noise, dynamic range
and resolution at low light levels.
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I FEATURES

e High EM gain (2000 times )
¢ - 50 °C cooling with hermetic sealed head
¢ Real time (> 30 Hz) readout with full resolution
* 35 MHz clock for C9100-02 (1000 x 1000)
* 11 MHz clock for C9100-12 (512 x 512)
e Stable cooling at -50 °C at 0 to +40 °C ambient temperature
¢ Rich kinds of external synchronization mode
¢ Readout trigger synchronization mode (Patent pending)

i APPLICATIONS

¢ Real time imaging for low light imaging

¢ Real time confocal microscopy

e LI. readout for single molecule fluorescence imaging
* TIRF microscope imaging

I SYSTEM CONFIGURATION
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The C9100 camera outputs data is transmited
Your System

via a Camera Link interface.



§ SPECIFICATIONS

Type number C9100-02 C9100-12
Camera head type Hermetic vacuum-sealed air-cooled head
Imaging device Frame transfer CCD Backthinned Frame transfer CCD
Effective no. of pixels 1000 (H) x 1000 (V) 512 (H) x 512 (V)
Cell size 8 um (H) x 8 um (V) 16 um (H) x 16 um (V)
Effective area 8.0 mm (H) x 8.0 mm (V) 8.192 mm (H) x 8.192 mm (V)
Pixel clock rate 35 MHz/pixel 11 MHz/pixel
1x1 30.1 frame/s 35.8 frame/s
2x2 57.0 frame/s 66.9 frame/s
Frame rate*** B 4x4 103.0 frame/s 118.2 frame/s
8x8 172.7 frame/s 191.6 frame/s
16 x 16 262.0 frame/s 277.0 frame/s
Readout noise(r.m.s.) typ |2t EM-gain min. 10 electrons 40 electrons
o ‘| at EM-gain max. < 1 electrons < 1 electrons
Full well capacity typ. 70000 electrons 370000 electrons
Electron multiplier gain max. % 2000* x 2000*
Cooling method Forced-air peltier cooling with hermetic sealing**
Cooling temperature absolute and stabilized to - 50 “C @ amibient room temperature 0 “C to + 40 °C
A/D converter 14 bit
Output signal / External control Camera Link
Exposure time \ Internal sync mode 100 us to10s 27.1msto10s
\ External trigger mode 100 us to 10's 1msto10s
Electronic shutter Yes No
Sub-array*** Yes
External trigger Yes
Offset enhancement Yes
Contrast enhancement No
Lens mount C-mount
Power requirements DC +12 V
Power consumption approx. 60 V-A
Ambient storage temperature -10 ‘Cto + 50 °C
Ambient operating temperature 0°'Cto+40°C
Ambient operating/storage humidity 70 % max. (with no condensation)

* Even with electron multiplier gain maximum, dark signal is kept low level for low light imaging.
** The hermetic sealed head maintains a high degree of vacuum 10 Torr, without re-evacuation.

- Effective vertical width (Sub-array)
*** Frame rate of each binning
and sub-array condition €9100-02 €9100-12
1000 512 256 128 64 32 16 512 256 128 64 32 16
1x1 30.1 55.8 101.0 169.8 257.7 347.2 420.2 35.8 66.9 118.3 191.9 279.3 361.0
2x2 57.0 101.0 169.8 257.7 347.2 420.2 469.5 66.9 118.3 191.9 279.3 361.0 421.9
Frame rate (frame/s) Binning4x4 | 103.0 169.8 257.3 347.2 420.2 469.5 500.0 118.2 191.9 278.6 359.7 421.9 460.8
9 8 x8 172.7 257.7 347.2 420.2 469.5 500.0 515.5 191.6 278.6 359.7 420.2 460.8 483.1
16 x 16 262.0 346.0 418.4 467.3 497.5 512.8 520.8 277.0 357.1 418.4 456.6 478.5 490.2

I DIMENSIONAL OUTLINES (Unit: mm) 1 OPTIONAL

e Power supply unit: A3472-07
Line voltage: 100 to 240V AC input
Output voltage: DC +12V
Dimension: 182 mm (W) x 240 mm (D) x 60 mm(H)

¢ Power cable: A9189-05
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© ° (Weight: approx. 2.5 kg)

* Windows is registered trademark of Microsoft Corporation in the U.S.A.
* 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 with our sales office.
® |nformation 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.
© 2003 Hamamatsu Photonics K.K.
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