Scientific

CMOS Board-Level Camera

C11440-50B
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The core of the C11440-50B camera is the new scientific image sensor
FL-280, an advanced CMOS detector that simultaneously achieves high
resolution, fast readout speeds and low noise. With its small size,
board-level design and simple, low-cost integration using IEEE1394b
with bus power, the C11440-50B is the ideal camera for OEM scientific
imaging.

- Applications

@ High speed Ca2* imaging

@ Ratio imaging
@ FRET
@ TIRF microscopy

@ Live cells expressing GFP

@ Time lapse fluorescence imaging
@ Micromorphological observation

@ Real-time confocal microscopy
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® Fluorescence in situ hybridization (FISH)
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Failure analysis
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Semiconductor inspection
X-ray scintillator readout
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- Features

@ High image quality (no fixed pattern noise)

Comparison of noise performance (no image correction)
® Conventional CMOS camera ® C11440-50B

A Exposure time: 15 ms A Exposure time: 50 ms

@ About twice the resolution of CCD (/3 inch, 1.3 megapixel)

Comparison of resolution
® Bright field observation (sample: Test Plate)

AEntire image A C11440-50B

@ Linearity

Linearity characteristics

4000
3500
3000
2500
2000
1500
1000
500
0 ket . . . .

0 0.2 0.4 0.6 0.8 1.0

Incoming photons (relative)

Output count

@ Wider field of view than CCD (2/3 inch, 1.3 megapixel)

Comparison of field of view
® Bright field observation (sample: Test Plate)

P [
A CCD (2/3 inch, 1.3 megapixel)
(without relay lens)

A C11440-50B (0.5x relay lens used)
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Analog gain @ External trigger functions and timing output functions

Comparison @ Global exposure trigger

— daliog gl e P R @ Synchronous readout trigger
@ start trigger

@ Trigger delay function

® Programmable timing output
@ Global exposure timing output
@ Trigger ready output

A These graphs show the intensity profile of the white line in each image.

Type number C11440-50B @ Spectral response
Camera type Board type 70
Imaging device Scientific CMOS Image Sensor FL-280 g 0 /‘\
Effective number of pixels 1920 (H) X 1440 (V) 2 /
Cell size 3.63 um (H) x 3.63 um (V) § 50
Effective area 6.97 mm (H) X 5.23 mm (V) § 10
Readout speed 45.4 frames/s to 1273 frames/s g /
Binning* 2% 2 230
Readout noise (rms) typ. 3 electrons (gain 8x) g 20 /
Full well capacity typ. 18000 electrons / \\
Analog gain 1x to 8x (256 steps) 10 N
Dynamic range typ.** 4500: 1 (gain 1x) 0
A/D converter 12 bit or 8 bit 300 400 500 600 700 800 900 1000 1100 1200
Exposure time 20 us to 1 s (at internal trigger/external trigger) Wavelength (nm)
External trigger mode Edge trigger, Level trigger
Global exposure trigger
Synchronous readout trigger
Start trigger W C11440-50B (Approx. 80 g) Unit: mm
Trigger delay function 0 us to 1 s (10 us step) 4435 8531 5 16
Trigger output Programmable timing output I‘%‘
Global exposure timing output ; ]
Trigger ready output 5] B
Lens mount C-mount 53 ﬁﬂ =
Interface IEEE1394b X 2 bus B &_ﬂ =
Connector 9-pin IEEE1394b connecter (Industrial type) X 2 =
Power requirements IEEE1394b bus power / DC 8 V to 30 V
Power consumption Lower than 3 W —1 1_3287\‘ (C-Mount)
Ambient storage temperature | - 10 °C to + 50 °C
Ambient operating temperature | 0 °C to + 40 'C _@_@
Ambient storage /operating humidity | 70 % max. (no condensation)
*Digital binning processing in the camera
**Calculated from the ratio of the full well capacity and the readout noise.
®Readout mode / speed (Unit: frame/s)
1 bus 2 bus C-mount C11440-50B Computer
Sub-array 8 bit 12 bit 8 bit 12 bit = | 5 1394b(BusPower)
— 2
1920 (H) x 1440 (V) 227 15 45.4 30 I 5
1920 (H) x 1080 (V) 30 198 60 396 . 1394b(Bushowen
1920 (H) X 600 (V) 52.3 34.5 104 69 B andad
JOption
1920 (H) x 240 (V) 118 78.1 236 156 Software
1920 (H) x 80 (V) 270 178 540 356
1920 (H) x 8 (V) 1273 840 1273 840

* 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.
o 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.

© 2013 Hamamatsu Photonics K.K.

HAMAMATSU PHOTONICS K.K. www.hamamatsu.com

HAMAMATSU PHOTONICS K.K., Systems Division

812 Joko-cho, Higashi-ku, Hamamatsu City, 431-3196, Japan, Telephone: (81)53-431-0124, Fax: (81)53-435-1574, E-mail: export@sys.hpk.co.jp

U.S.A.: Hamamatsu Corporation: 360 Foothill Road, P. O. Box 6910, Bridgewater. N.J. 08807-0910, U.S.A., Telephone: (1)908-231-0960, Fax: (1)908-231-1218 E-mail: usa@hamamatsu.com

Germany: Hamamatsu Photonics Deutschland GmbH: Arzbergerstr. 10, D-82211 Herrsching am Ammersee, Germany, Telephone: (49)8152-375-0, Fax: (49)8152-2658 E-mail: info@hamamatsu.de

France: Hamamatsu Photonics France S.A.R.L.: 19, Rue du Saule Trapu, Parc du Moulin de Massy, 91882 Massy Cedex, France, Telephone: (33)1 69 53 71 00, Fax: (33)1 69 53 71 10 E-mail: infos@hamamatsu.fr

United Kingdom: Hamamatsu Photonics UK Limited: 2 Howard Court, 10 Tewin Road Welwyn Garden City Hertfordshire AL7 1BW, United Kingdom, Telephone: 44-(0)1707-294888, Fax: 44(0)1707-325777 E-mail: info@hamamatsu.co.uk

North Europe: Hamamatsu Photonics Norden AB: Thorshamnsgatan 35 SE-164 40 Kista, Sweden, Telephone: (46)8-509-031-00, Fax: (46)8-509-031-01 E-mail:-info@hamamatsu.se

Italy: Hamamatsu Photonics Italia: S.R.L.: Strada della Moia, 1/E, 20020 Arese, (Milano), Italy, Telephone: (39)02-935 81 733, Fax: (39)02-935 81 741 E-mail: info@hamamatsu.it

China: Hamamatsu Photonics (China) Co., Ltd.: 1201 Tower B, Jiaming Center, 27 Dongsanhuan Road North, Chaoyang District, Beijing 100020, China, Telephone: (86)10-6586-6006, Fax: (86)10-6586-2866 E-mail: hpc@hamamatsu.com.cn
Cat. No. SCAS0076E02
JAN/2013 HPK
Created in Japan



