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A =568 nm

A typical set of images taken with the retinal oximeter
using ultra high speed ICCD cameras.

This technigue enables measurements of oxygen
saturation in retinal vessels of the human eye.

Retinal oximeter with the ICCD camera 4 Picos at the top.

Both images with permission from M. Crittin et al,
Klin Monatsbl Augenheilkd 2002; 219:289-91.

More information
about applications



Stanford Computer Optics, Inc.

and Paul Hoess KG

Based on more than 20 years of experience
in the development and progression of
world-class, ultra high speed Intensified
CCD (ICCD) cameras, Stanford Computer
Optics sets new standards with superior
intensified imaging technology.

The products from Stanford Computer
Optics cover the complete range of
intensified imaging. All-in-one-head ICCD
cameras with high speed shutter systems
providing gating times down to the
picosecond regime.

In 2003, the ultra high speed framing
camera, XXRapidFrame, was introduced to
our customers. This multi-channel camera
Is currently available with up to eight
independent controllable channels based
on the 4 Picos or 4 Quik E ICCD camera
technology.

The image intensifier module, Quantum
Leap, is designed to enhance any
experimental setup with intensified imaging
capabilities.

Additionally to the hardware, Stanford
Computer Optics offers the 4 Spec E
software providing camera control, imaging
and spectroscopy solutions and an optional
LabView API.
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4 Picos and 4 Quik E

Ultra high speed intensified CCD cameras
providing gating times of 0.2ns and 1.2ns

The 4 Picos and 4 Quik E ICCD cameras contain the very best from CCD sensor and gated
image intensifier technologies. They achieve a superior combination of rapid acquisition rates
and ultra-high sensitivity down to single photons. Exceptional detection performances are
accessed through high quantum-efficiency (QE) image intensifiers, up to 3.3MHz photocathode
gating rates.
Extreme low jitter, low insertion delay gating electronics and picosecond-scale optical gating
provide excellent timing accuracy, allowing ultra-precise synchronisation of complex
experiments through 4 Picos and 4 Quik E ICCD camera series

ICCD cameratechnology

Standard features and benefits
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of 4 Picos ICCD camera

200 picosecond fastest gating time
Gating time adjustable in 10ps steps
Jitter <10ps

of 4 Quik E ICCD camera

1.2 nanosecond fastest gating time
Gating time adjustable in 100ps steps
Jitter <20ps

General features and benefits

a
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of both ICCD cameras

Compact, all-in-one-head design

True optical flat top measurement

High resolution image intensifier

Image area 18mm: 14.4 x 10.8mm,;

Image area 25mm: 20 x 15mm

Various photocathode options:

(detailed information on pages 10 and 11)
Customized 6-element f/0.8 relay coupling lens
assures distortion free, vignetting free and
honeycomb free imaging

Digital output: USB 2.0 or

CameralLink with frame grabber

Highest gating repetition rate

200kHz continuous, 3.3MHz burst

Free programmable gating sequence
Real-time remote control of all camera parameter
Incorporated Single Trigger Discriminator (STD)
Multiple gate repetition delay time 0.3us

12V D/C power supply with cables

Weight: 3kg (all in one head)

Dimensions: 248 x 110 x 135mm (I x w x h)

Optional features

3MHz continuous photocathode gating

Dual stage multi-channel plate (MCP) for highest
S/N ratio and single photon detection

Double frame with 500ns interframing delay
Analog CCD sensor providing 50/60Hz frame rate
Choice of adapters for different lens mount systems
Choice of adapters for all major spectrograph
manufacturers

oooo OO0

Applications

Non scanning 3D laser scanner
Ultra high speed lightning dynamics
Fluoreszenz lifetime measurements
Exponential decay measurements
Combustion dynamics

Time resolved spectroscopy

Oo0o0oo0oo0O

Note

The intensified CCD cameras do not need
active cooling.

Only measurements with very long exposure
times need active cooling to increase S/R.

On request for very long integration times

O Regulated Peltier cooling of CCD sensor to 14°C
for integration times above 100ms.
Total encapsulated cooling system with no
condensation and no need for vacuum or special




High speed ICCD camera specifications

Delay generator specifications

Camera options
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4 Picos and 4 Quik E

Customize the optimum 4 Picos or 4 Quik E
for your application

The 4 Picos ICCD camera enables the customization Customize the 4 Picos camera in 4 steps:
to the requirement and needs of your experiment. 1. Select the minimum gating time

This guarantees best performance in combination with . . . o
superior intensified imaging. Please follow the 2. Select the optlmum image intensifier
indicated four step process to get the best and most 3. Choose the ideal CCD sensor
suiting ICCD camera for your application. 4. Pick the required accessories

3. CCD sensor and
camera connection

1. Minimum gate time 2. Image intensifier

Please contact our sales team to get assistance and further details to these options.

4. Selection of optional accessories and adapters
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XXRapid Frame FINALIST

The ultra high speed framing camera is a multi-channel system
based on 4 Picos or 4 Quik E ICCD cameras

The XXRapidFrame is a framing camera with up to eight ICCD channels.

The all-in-one-head design enables out of the box measurements and includes a single optical
input, an image splitter unit and up to eight individually controllable channels.

It is available based on the 4 Picos or on the 4 Quik E ICCD camera technology with the
shortest gating time down to 0.2ns and 1.2ns, respectively. The framing camera can take up to
8 images with an interframing delay as short as 10ps and 100ps, respectively.

This enables successive image sequences taken with a corresponding frame rate of up to 100
billion frames per second.

The custom optical design provides superior imaging without compromising resolution, shading,
distortion or parallax. The mirror image splitter design ensures a constant intensity division over
the entire spectral range. The optional UV enhanced splitting optics enables measurements
from 200nm to 1300nm (limited by the photocathode).

Standard Features and Benefits )
0 Multi-channel ICCD camera with 2, 3, 4, 6, or 8 /
individual intensified CCD channels

Based either on 4 Picos or 4 Quik E camera technology
Total of 2, 3, 4, 6, or 8 frames from one trigger

Image sequences with up to 100 billion fps

Trigger options: TTL, 100V or optical fiber

Perfectly spectral flat image splitter

Compact design: 625 x 325 x 375mm (body only)

i R R A oy

Optional Features
o UV enhanced splitting optics from 200nm - 1300nm
o Total of 4, 6, 8, 12, or 16 frames from one trigger using double fre__

Parameter based on 4 Picos technology based on 4 Quik E technology
Shortest gating time 200ps 1.2ns

Minimum delay steps 10ps steps 100ps steps

Image intensifier size standard: 18mm, optional: 25mm

Spectral sensitivity standard: 380 - 1300nm (limited by splitting optic)

optional: 200 - 1300nm (UV enhanced splitting optic)
Note: the system sensitivity is limited by the photocathode (see page 11)
Delay and gate electronics all integrated in the body (all in one)

Dimensions (without objective lens) 3-channels: 625 x 325 x 325mm (body only)
2, 4, 6, 8 channels: 625 x 325 x 375mm (body only)

Weight 2, 3, 4, 6, 8-channel system (kg/lb): 29/63.9, 32/70.5, 35/77.2, 39/86.0, 43/94.8
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Quantum Leap

Stand alone intensifier module, upgrade your
setup to an intensified imaging system

The Quantum Leap is available as non-gateable or gateable version, where the gateable
Quantum Leap provides a minimal gating time of either 200ps or 1.2ns. All gateable Quantum
Leap models can be remotely controlled with a Time & Gain module. The compact design of all
Quantum Leap models hosts all necessary parts for operation. All Quantum Leap models need
only a 12V DC power supply and a RS232 connection for remote parameter control.

Standard Features and Benefits

d
a
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Stand alone intensifier module
Standard 18mm, optional 25mm image intensifier

Available as non-gateable or gateable version with
various shutter speeds

C-mount input lens connector
C-mount output camera connector
Output lens for 1/2” and 2/3” CCD sensors

Gain control: analog controlled with precision-step
potentiometer

Voltage: 12V 5% Power requirement: 400mA
Compact design: 70 x 120 x 140mm (I x w x h)

Optional Features

d
a

3MHz continuous photocathode gating

Nikon makro output lens for sensor size up to
25mm

Specifications

Accessories

Time & Gain Module (TG)

Programmable control parameter entry via RS 232
(digital set up) remote control software

TGE: gate times 200ps - DC

TGN: gate times 1.2ns - DC

Various lens mount adapters or adapters to join
devices like spectrographs or microscopes on
request




4 Spec E software

4 Spec E provides the perfect tools for ICCD camera operation:
camera control, image editor, spectroscopy analysis and data handling

Standard Features and Benefits

O Camera control, image editor, spectroscopic
analysis and data handling

Fastest acquisition of spectra

Dynamic range up to 32bit

Real time sequence to hard disk

Data import/export curves as text, raw data, TIFF
file, BMP file

Ooo00o0o

Optional Features
O LabVIEW API

Camera control

The camera control interface of the 4 Spec E software
provides a comfortable and intuitive interface for the
remote control of all ICCD cameras from Stanford
Computer Optics.
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4 Spec E software

Image editor

The image editor gives direct access to the acquired
images and allows basic image correction like
background subtraction and flat field correction.

Spectroscopy analysis

4 Spec E software provides extended functions for
spectroscopy applications. It enables the spectrum
extraction from the 2D raw images, the spectrum
handling and calibration. Moreover it provides multiple
tools for data presentation and storage.

LabVIEW API for 4 Spec E

A LabVIEW APl is available optionally to the 4 Spec E
software. It is not a stand alone solution and uses the
4 Spec E basis. With this API the user gain full control
of the ICCD camera within the LabVIEW environment.
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High performance
Image intensifier

Guidance to make the right choices in order
to get the most suitable image intensifier.

The image intensifier is a key component of each ICCD camera. This section deals with the
fundamental characteristics of image intensifiers and their options.
Different applications of ICCD cameras have different demands and requirements on the

camera and thus on the image intensifier.

Following questions need to be addressed

o What are the spectral characteristics of
illumination?
- Does determine the suitable photocathode.

o What spatial resolution is neccessary?

- Does determine the size of the image intensifier.

o How fast need to be the shutter/shortest gating
time?
- Highest shutter speed does have some
constrains to e.g. size of the image intensifier.

o How much light is there?
- Dual stage MCP's have better performance at
low light environments.

o High speed or low light imaging?
- Does determine the suitable phosphor screen.

single stage dual stage
image intensifier image intensifier
(schematic) (schematic)

Multi Channad Plate (MCF): Ve = TRV

Fhozphor screen: Vo, = 7-8kV

Photocathodes

EEEE OEm

First the incoming photon releases an electron in the
photocathode, second the electron is accelerated and
amplified to an electron avalanche within the multi-channel
plate (MCP), third the accelerated electrons are converted
into photons by the phosphor screen.

approx.




Image intensifier specifications

Diameter

The diameter of the image intensifier is one key
parameter. The 18mm image intensifier provides high
shutter speed and a higher specific resolution than the
25mm image intensifier. This makes the 18mm image
intensifier to the standard and most suitable to many
applications of ICCD cameras. If you are looking for
the best spatial resolution with the drawback of slower
shutter speeds the 25mm image intensifier is the
preferred choice.

Shutter speed

The shutter speed is limited by the speed of light since
any electromagnetic signal does not travel faster.

Due to this physical constraint the shutter of the 25mm
image intensifier is slower.

Input window

The standard input window is made of quartz. This
limits the UV spectral range below 165nm. The
optional Magnesium Fluoride (MgF2) window enables
measurements down to 110nm.

Photocathode
Photocathodes define the sensitivity and the spectral
response of the image intensifier.

Phosphor screen
There are three important considerations in choosing a
luminous (phosphor) output screen.

1. spectral emission range
2. efficiency
3. phosphor decay time

The P43 phosphor screen has a higher efficiency,
however, a longer decay time. For fast applications
e.g. double frame mode with interframing time of
500ns the P46 phosphor screen is neccessary to avoid
gost images from the previous exposure.

Phosphor screen

Micro-channel-plate (MCP)
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Multi-channel-plate (MCP)

Image intensifiers can be equipped with single or
double stage MCP's. The single stage MCP features
excellent signal gain and fits most applications of the
ultra high speed ICCD cameras.

The V-stacked double MCP's are especially used for
extreme low light environments. The increased
electron multiplication provide single photon detection
with increased signal to noise ratio and reduced ion
feedback noise. Therefore, the double MCP is mainly
used for long exposure measurements and extreme
low light applications
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Europe

Paul Hoess KG

PO Box 950240

81581 Munich, Germany

Phone: +49 89-652029

Fax: +49 89-654817

E-mail: europe@stanfordcomputeroptics.com
http://www.stanfordcomputeroptics.com

Representatives

China

Spark Electro-Optics Co., Ltd

Room A306, No. 99, Beiging Road

Haidian District, Beijing, China

Phone: +86 10 5627 9166, Fax +86 10 6580 0608
Email: frank-yang@spark-opt.com
http://www.spark-opt.com

Authorized distributor for 4 Picos, 4 Quik E

and Quantum Leap in China

Wuhan UnionChina Technology Co., Ltd

Room 111,113,115, Creative Park, Quanyuan Road
Wuchang District, Wuhan, 430062, China

Phone: +86 27 5981 7335, Fax +86 27 5986 7337
Email: sales@zclianda.com
http://www.zclianda.com

Authorized distributor and exclusive authorized
distributor for XXRapidFrame systems in China.

India

Specialise Instruments Marketing Company

Room No. 305, A Wing, 3rd Floor, Bldg. No. 2

Kailas Industrial Complex, Vikhroli (West)

Mumbai 400 079, India

Phone: + 91 22 2517 1922, Fax: +91 22 2517 1924
E-mail: sanjiv@simc.co.in

http://simc.co.in

Indonisia - Malaysia - Singapore - Thailand
Optocom Equiptech (M) Sdn Bhd

H49-2, Jalan 5, Cosmoplex Industrial Park
43900 Selangor, Malaysia

Phone: +603 8706 6806, Fax: +603 8706 6809
E-mail: optocom@tm.net.my
http://www.optocom.com.my

Superior imaging intensified CCD cameras

US.A.

Stanford Computer Optics, Inc.

780 Cragmont Avenue

Berkeley, CA 94708, USA

Phone: +1 510-527 3516

Fax: +1 510-558 9582

E-mail: info@stanfordcomputeroptics.com
http://www.stanfordcomputeroptics.com

Japan

FIT Ledindex, Inc.

2-7 Nihonbashi - Ohdenmacho Chuo-ku,

Tokyo 103-0011, Japan

Phone: +81 3 3666 7100, Fax: +81 3 3667 7007
Email: sales@fit-leadindex.jp

http://www.fitinc.jp

Nihon Binary Co., Ltd

Shiba 2-chrome Daimon Building, 2-3-3 Shiba
Minato-ku, Tokyo 105-0014, Japan

Phone: +81 3 5427 7111, Fax: +81 3 5427 7123
Email: email@nihonbinary.co.jp
http://www.nihonbinary.co.jp

Korea

Qbic Laser System Inc

Technopark 303-901, Samjeong-don
Boocheon-si,

Gyeonggi-do, 421-741, Republic of Korea
Phone: +82 32 325 4544, Fax: +82 32 323 4736
Email: sales@qbiclaser.com
http://www.gbiclaser.com

Spain and Portugal

Lasing, S.A

Julian Camatrillo 26, 1° 7-8

28037 Madrid, Spain

Tel. +34 91 377 5006, Fax:+34 91 407 3624
E-mail: sales@lasing.com
http://www.lasingonline.com

Taiwan

Toptical Scientific Corp. TSC

7F-2, No. 421

Shungshan Road

Taipei, Taiwan R.O.C.

Phone: +886 2 2346 1510, Fax: +886 2 2346 1520
Email: toptical@ms17.hinet.net
http://www.toptical.com.tw/
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