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Preface

The CCDSPViewer application serves a few diffenpatposes. First and foremost, it
allows the user to exercise the various calls & tamera DLL (clcamiface3.dll on
windows). The intent is to have the program exerexgery feature in the DLL. This will
allow the user to see how the camera API functaamsbe used in a real-world scenario.
The CCDSPViewer application can also be used téigue and test the camera during
development and production. Each application windeilv be described in its own
section of this manual and the DLL calls it usel ne listed.

Revision History

Revision Date Notes
- 6 July 2009
1.1.0 16 July 2009 Updated for version 1.1.0 of@@&Dsp Viewer.

Getting Started

Installation

Installing the CCDSP Viewer application is as sienpk running the setup application
(CCDsp_setup.exe). This will install the application your computer and create
shortcuts to start it under the standard mesust( Programs - Critical Link ~CCDSP on

a windows based computer). During the installatipmy will be able to select which
plugin elements you wish to install. Some of thegpls are designed for factory and/or
development use and will require keys to install.

The installer presents the user with a list of congnts to install (see Figure 1). The

default set should be adequate for the majorityusérs. If you need the legacy
application or wrapper DLL, be sure to select “Leg&ample App”.
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i

Choose Components
Choose which Features of CCDsp Yiewer v1,0,2 wou wank toinstall, a

Check the components you wank to install and uncheck the components vou don't want ko
install, Click Mext ko continue,

................................................. —Desl:rl tl':ln
Main Application —

* Pasition waur mouse
onnection over & comparent ba
Sniapshok Conkrol see its descripkion,
Snapshot Yiewer
Plak Viewer
Zalibration Setup
Image Statistics

v
Space reguired; 13, 7MB 10 Test - _Iﬂ
»

Select components ko install:

4

< Back, I Mext = I Cancel

Figure 1 Installer Components

The installer will also pre-install the USB driveoy default, which will allow you to
semi automatically load the correct drivers whea @CDsp camera is plugged into a
USB port. There are actually 2 USB drivers thatdnée be installed for the CCDsp
camera. When you first plug the camera in, you ade the “Found New Hardware
Wizard” (twice). For each set of dialogs, seleet thilowing options
Dialog Action

1 Select “No, not this time”.

2 Select “Install the software automatically”

3 Select “Continue Anyway”

4 Click “Finish”

Table 1 CCDSP Loader Installation Dialogs

Found New Hardware Wizard

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windows will search for curent and updated software by
looking on pour computer, on the hardware installation CD, or on
the ‘windows Update ‘wWeb site [with your permission].

Biead our privacy policy

This wizard helps you install software for

CCDSP Loader

(<) 1f your hardware came with an installation CD

Can'Windows connect to Windows Update to search for 2 or floppy disk, insert it now.

software?
e, this time anly
" Yes, now and every ime | connect a device What do you warit the wizard to do?

@ Ho, nat this fimel

@ Install the software automatically [Recommended]

© Install fram a list or specific lncation [Advanced)

Click Next to continue, Click Mext to continue.

< Back I Mext > I Cancel < Back I Next > I Cancel
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Hardware Installation

N

The software you are installing for this hardware:

CCDSP Loader

has not passed Windaws Loga testing to verity its compatibiity

with Windows XP. (Tell me why this testing is impartant.)

Continuing your installation of this software may impair
or destabilize the comect operation of your system
either inmediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

Continue Aryway

3

Table 2 CCDSP Driver Installation Dialogs

Found New Hardware rd

Welcome to the Found New
Hardware Wizard
‘windowes will search for current and updated softwars by

Iacking an your Gomputer, on the hardware nstallstion C0., or on
the Windows Update Web sits [with your pemission)

Read our privacy policy

Can Windows connect to Windows Update to search far
software?

s, this time only
7 Yes, now and every time | connect a device
& o, not this timgt

Click Next to continue.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished instaling the software for:

g CCDSP Loader

Click Finish to close the wizard.

< Back

(Cance]

4

Found New Hardware Wizard

This wizard helps you install soltwars for:

CCOSF Diiver

“3&2 or floppy disk. insert it now.

“wihat do pou wart the wizard to do?

() If your hardware came with an installation CD

1 {nstall the software automatically {Fecommendedg

" Install from  list or specific location [Advanced)

Click Next to continue.

cBeck [ News | Concel | <Back [ New> |  Cancel
!} The soltware you are instaling for this hardware: Completing the Found New
L Hardware Wizard
CLDSP Diiver
The wizard has finished instaling the saftware for:
s st s inddows Lo besting to vty its compatbilty
with Windows P (Tell me wh this testine is important ) E= Rt
Continuing your installation of this softwars may impair
o1 destabilize the correct aperation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for softwars that has
passed Windows Logo testing.
Continue Arynay
Click Firish to chose the wizsrd
L [, |

3

Even if you select the “Configure Windows Firewalfjtion in the installer (the default),
sometimes windows will alert you that the CCDsp\eewapplication is trying to use the
network (see Figure 1). If you see this dialogesefUnblock” to allow the application
to search for cameras on the Ethernet network. Mateit is thecl cam f ace3. dl |

DLL that is actually using the network, so your kgagion (if you create one) will also

4

need to be un-blocked to have the&ocat eEnet Carrer as() API call work.
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%= windows Security Alert

To help protect your computer, Windowsz Firewall has blocked
some Features of thiz program.

Do you want to keep blocking thiz program?

a Mame: CCDszp¥Yiewer

Publizher:  Unknown

K.eep Blacking Unblack, Azk Me Later

YWindows Firewall haz blocked this program from accepting connections from the
Internet or a network. | pou recognize the program or trust the publizher, vou can
unblock, it. When should | unblock a program?

Figure 2 Windows Firewall Alert Dialog

Overview

The CCDSP Viewer application is designed as a nawdapplication. The main window
provides the basic application shell and core ugerface functions. Most of the features
of the application are provided by plug-ins. Whée tapplication starts, it scans its
installation directory for suitable plugins anddsathem. These plugins provide various
features (camera control, image viewing, data @siog, etc). This setup allows the
application to be tailored to fit the desired fuantlity without cluttering it up with
features not required by the user (i.e. Internetdigy configuration and test plugins are
not installed users that just need to use the cameecollect data). The CCDSP Viewer
application stores its settings in an ini file edll ““APPDATA% Critical Link
LLC\ CCDsp Vi ewer.ini”.

The 9APPDATA% path is usually C\Documents and  Settings\<User
Name>\ Appl i cati on Dat a.

Windows
Main Window

The CCDSP Viewer application consists of a maindweim that serves as a container for
the other windows in the program.
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[Elcriclumcccospwewer TP

File Edit Plugins Yiew MWindows Tools Help

Hgoeel oMk

Camera Connection Established! NORMAL ’| 100% ] | | Fan || Cooling: 0% CCDn -68.2 2 |E||i| Y
%

Figure 3 Main Window

It also serves as the main point of control for taenera interface. Many of the main
camera callback interfaces are hooked into the mawmdow; including
CLSet Error Cal | back(), CLSet Hear t Beat Cal | back(), and
CLSet | mageDat aCal | back(). A plugin with a user interface will be either acttable
widget or a window. Plugins that are dockable widgan be arranged by docking them
(attaching them) to one of the edges of the mamdaav, or left as floating windows that
can be outside of the main window area. Window widdlike the snapshot and plot
view widgets) must remain inside the main applaatwindow (although they can be
minimized, maximized, tiled, etc). Each loaded plugill place an icon on the main

=ley. g 2
toolba/ NN (which can also be docked or left floating). Thens on the
toolbar are used to show/hide the docking widgets;reate a new window. The main
toolbar can shown/hidden from the “View” menu. Eadenu in the application is
described below.

Status Bar
The status bar has a number of controls and iratie#ibat are quite important.
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Resding CCD... InormaL [Ssee | 0% X XCoong: 0% |cpissiclO|@]
N . J % L _,_J
Messages I'\éet;:tc:]r;: Progress Cooling Temg
Exposure timer Hearbeat
Indicator
Connectior
Status

Figure 4 Main Window Status Bar

Application messages are displayed on the left gfdbe status bar. Important messages
are also sent to the log window. The applicati@ypack/record state is shown next. This
field changes from NORMAL to RECORD or PLAYBACK tEton the current state of
the application and changes color accordingly. Duigamera exposure, the remaining
exposure time is indicated by the exposure timeellgusing information in the camera
t sHeart Beat Data structure). The progress bar is updated upon recdipevery
heartbeat message from the camera by caliingt ReadProgress(). The cooling
controls allow you to control both the fan (usiagenabl eFan()) and the TE cooler
(using CLSet Cool i ng() ). There is also a small chart showing the relatweount of
cooling being applied (as a percent). If the amadmooling exceeds 95%, the chart will
turn red (versus the normal green color). The &deraperature of the CCD sensor is
shown next (in degrees Celsius). The heartbeatatali blinks every time a heartbeat
message is received from the camera, and will tednif the camera stops sending them
(while connected). The connection status indicattiroe green if connected to a camera,
or red if not.
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File Menu

Elcritical Link CCDsp Yiewer

Edit  Plugins Windows  Tools  Help
I~

View

Snapshot Display

Save L4

Cpen File. . k40

Flok Display

k4P

PrimE. ..

Exit

Chrl+0)

Figure 5 File Menu

Table 3 File Menu Actions

The File menu provides the
standard sets of actions you
would expect.

Action Description
New Provides a sub-menu allowing you to create a netante of each
type of window plugin. These actions are also presa the main
toolbar.
Save If the currently active window is capable of savitggdata, this

menu entry allows you to do so. It will be disabiethe active
window does not support saving data.

Open File... If the currently active window supports loadingalitom a file,
this entry will do so. Its specific behavior depsmuh the active
window and is documented therein.

Print... This menu item will print the currently active wiod or the main
window if no window is active.

Exit Exits the application.

Edit Menu

[]l:riti-:al Link CCDsp Viewer

FI|E F‘Iuglns Wigw  bindows

] Copry Chrl+C i

Figure 6 Edit Menu

Table 4 Edit Menu Actions

The Edit menu allows you to copy a window.

Action Description

Copy Copies the active window to the clipboard (or tremwindow if
there is no active window). The default copy bebaris to copy an
image of the window. If a specific window behavégedently, it

will be documented in its section.
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Plugins Menu

EJcritical Link CCDsp Yiewer
File- Edit |Plugins | Wiew ‘Windows Tools Help

View Menu

| ¢/ calioration
T 3¢ “onnection

=
3| Factory Config
%] Irmagestats

EJcritical Link CCDsp Yiewer
File: Edit Plugins

The plugins menu shows the
currently loaded plugins. If a

__ RS RItis

plugin and its corresponding
ﬁ widget has been loaded.
Plugins that provide

Figure 7 Plugins Menu
checkbox next to them.

5;'[&*#1 Windows  Tools Help

S0

] Mair Toolhar

! Show Log
Cameras
|| Tab windows

D e

1 Windows Style

_ WindawssP Skyle

| Matif Skvle
_ VCDE Style
® Plastigue Style
_Cleanlooks Style

Figure 8 View Menu

plugin is checked, it means
that it is a dock widget

windows do not have a

The View menu allows the user
to control various visual aspects
of the application. Each item on
the view menu is described in
the table below.

Table 5 View Menu Actions

Action Description

Main Toolbar Shows and hides the main toolbar.

Show Log Shows the application log window.

Cameras Shows a report of the different types of camerashhave been
connected to this application (for troubleshooting)

Playback / Shows the Record/Playback dialog.

Record

Tab Windows When checked, the application will display the vang as a set of
tabs. Uncheck this item to display them as “normalidows.

Style Displays a sub-menu allowing you to set the styisu@l

appearance) of the application. The default sg/i®lastique”. The
selected style will be remembered in the ini fde fiext time the
program is run.
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Windows Menu

File Edit Plugins

sers Manual

The windows menu provides
View [Windows | Tools  Help the standard set of window

Close - manipulation actions you

Q Close Al would expect in an

IR

application. Each item on
the view menu is described
Cascade in the table below. Note that
Mexk the windows menu does not
Previous affect dock widgets.

Tile Horizontally
Tile Mertically

Tile

® 1 Snapshok: Snapshot Conkral

{_J 2 Plak: Image Skatistics

Figure 9 Windows Menu

Table 6 Windows Menu Actions

Action Description

Close Closes the active window.

Close All Closes all the windows.

Tile Arranges all the windows in a tile pattern (favorihe active
window).

Cascade Arranges all the windows in a cascade pattern.

Next Activates the next window. The windows are actidatethe order
in which they are created.

Previous Activates the previous window. The windows arewed&d in the

order in which they are created.

Tile Horizontally

Arranges the windows left to right using the fudligit of the main
window area for each window. The windows are areaing the
order in which they are created.

Tile Vertically Arranges the windows top to bottom using the futltv of the
main window area for each window. The windows arargged in
the order in which they are created.

Window list Each window will be listed, allowing the user toatitly activate

one. The currently active window is indicated.
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Tools Menu
The tools menu allows you
File: Edit  Flugins Yiew ‘Windows |Tools | Help to Iaunc_:h_your own tools
i T from within the CCDSP

2 ot e ) o
= g Q ; - Viewer application.
-t &~ Bootloader GUI : “ "
Selecting the “Add tool...

Figure 10 Tools Menu item prompts you to select

an application or batch file

using the standard open file dialog box. If a vdiid is selected, you are prompted to
give the tool a name for the menu (it defaultshi file name). The program will use the
application icon on the menu if available to helpntify the tool to the user. The path to
the tool is also shown in the main window statusdsait is highlighted in the menu. To
remove a tool from the menu, right-click over item entry and select the “Remove
Tool” option from the context menu. Information abdtems in the tool menu is stored
in the application ini file.

Toals | Help

add toal,

Remove tool: Bootloader GIUT i—

Figure 11 Remove tool menu

Help Menu
B The Help menu provides access to this manual and
Tocls | Help | various application information used when reporting
Help Cantents. .. issue with the program. Each item on the help mgsnu

About CCDsp Viewer described in the table below.

About QT

Show Plugins

Figure 12 Help Menu

Table 7 Help Menu Actions

Action Description

Help Contents... | Shows this manual

About CCDSP Shows the about box for this application, includuegsion

Viewer information used for bug reporting.

About QT Shows the QT about box (The CCDSP Viewer applicagduilt
using the QT application framework).

Show Plugins Shows the list of loaded plugins and informatioowttthem.
Plugins that did not successfully load are alsawshim this dialog.
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Snapshot Viewer Window

The snapshot viewer window is the primary meanwieWwing data acquired by the
camera. The window displays a spectrogram plothef acquired data using a user-
selectable colormap.

ﬂ Ssnapshot: Snapshot Control - Raw Image:

i Source: Snapshot _Control - Raw Im_age |

! I Ty ETE b IR il 1,100
a1 { | ] | e I {
i I e i

Display

Background: | W Elack i

o 1,050 ~Color Mapping -

Color Set | Jet ||

|| Scale Colars ko Data

20 — 1,000
L 3¢ Clip o colors
60 — 250 bl Law: l W Dark gray]
i High: | ] wwhite |
- 2 ]
40 =50 Axis Range
[0 B 0 [z B
%] Lock Axis Extents
20 850 | {0} Pause Updating
u] 800
0 200 400 (1] Tools b
Area Image 2 [frame 1] 1024 % 122 --Min= 895 Max= 1108 (31, 115, Yal=955)

Figure 13 Snapshot Viewer Window
You create new snapshot windows from thie - New- Snapshot Display menu
option. The blue bar to the right of the image ligps used to show and hide the plot
settings. At the top of the plot settings area imsesu button that allows you to select the
source of the plot data. All plugins that can pdavimage data are displayed in this
menu. Under each plugin, a sub-menu shows thereiifféypes of image data the plugin
can provide for plotting. The window title will behanged to reflect the current data
source and type. The image information (type, site) is displayed in the lower left
corner of the window. The position and value of piresl under the cursor is displayed in
the lower right corner of the window.

Display Tab

Just below the data source selection is a toolbikx @ontrols for modifying the data
display. You can change the background color aadttihor mapping of the data. Several
color maps are provided and can be chosen usinGdlee Set combo box. If you select
the Scale Colors to Datacheckbox, the colormap will be re-mapped to thte dach that
the extents of the colormap align with the extesftthe data (this obviously uses more
CPU resources, so you may want to disable thisifeat acquiring images with a high
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data rate, or large plots). You can also manua&tyttse colormap limits using theange
controls (the image min/max values are shown as gfathe image description at the
bottom-left of the window). Below thRange controls are two sliders labelédandW
(which stands for Level and Window). These contianis like brightness and contrast.
The level control adjusts the range center up avehdwhile the window control adjusts
the range in or out. The last set of controls im@olor Mapping group is theClip to
colors group. When this setting is enabled, pixel valoetside of the colormap extents
are shown using the specified color. If this grasimot enabled, pixel values outside of
the colormap range are shown using the last colothe colormap (high or low
accordingly).

Below theColor Mapping controls are the axis controls. For both ¥handY axis, you
can specify the range of axis. If you deselectlibek Axis Extents (the default is on),
the snapshot viewer will scale the axis to the rxté the image every time a new image
is loaded. The first time the snapshot viewer wimdoads an image, the x and y axis
ranges are set to the extent of the image (acbi®>cactive rows), unless the user has
already set the range manually.

The last control in th®isplay group is thePause Updatingbutton. This is a toggle
button, and when active, the snapshot display moll update when new images are
acquired.

Tools Tab

TheTools tab has th®ata Report button that will create a csv version of the imdgéa
and display it in a text viewer. You can then stheetext as a file to import into another
application.

Plot Viewer Window

The plot viewer window allows you to plot data framy of the plugins that provide it. It
can be used to view rows or columns of image detapus image statistics, and sensor
data (temperatures, etc).
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Intensity
i
=

ﬂ Plot: Snapshot Control

Background;

%] Show Grid

L 1= ]

¥ Grid Lines

Axis Range | Scaleto Data
%] Lok Axis Extents
[ I Log Scale

e
100

Column | Touls -

Figure 14 Plot Viewer Window

Select Data to Plob 2

~Data Source

[Row Data |

7
Row CI—

~Plok Properties

Title: | Raw 0 |

~Lire

Skyle [ Lines | -

o [

Curve Fitting [ Mone

[«]

~Symbal

O —Cal
Color 1 Green Size:

Figure 15 Plot Properties Dialog

settings and ools.

Each plot window can be tied to one data sourcegusi
Source:
Plok Leg

Snapshat Conkral
_arnera i—onneckion
Image Statistics

+
Snapshot Conkrol
the Source combo bo S — . You

then click on*AddFiet.... in thePlot Legendarea to bring
up the plot selection dialog . THeata Source group
varies based on the plugin selected to sourcedts dut
works the same way for all plugins. There is a cofnbx
showing the types of data available from the plugimd
a spin box to select the instance of that data (oe
number for image row data). This dialog also hasibt
Properties group where you can set the line and symbol
styles for the curve. Clicking on the curve in tegend
also brings up this dialog to allow you to edit theve
properties. Right clicking on the legend item bsng a

menu where you can remove the item from the plot.
Below thePlot Legendarea is a toolbox fddisplay
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Display Tab

The Display tab has several controls affecting the data ptasen. You can change the
background color and the color of the plot, shodéhthe grid and control the axis scales.
Using theX andY axis controls, you can specify the range of dkigou select thé_ock
Axis Extents (the default is off), the plot viewer will not deahe axis to the extent of
the image every time a new image is loaded. Prgg$ia Scale to Databutton will
perform an auto scaling without affecting theck Axis Extents setting. The.og Scale
checkbox changes the given axis scale to a logdédoane.

The last control in th®isplay group is thePause Updatingbutton. This is a toggle
button, and when active, the snapshot display mol update when new images are
acquired.

Tools Tab

TheTools tab has th®ata Report button that will create a csv version of the imdgéa
and display it in a text viewer. You can then stheetext as a file to import into another
application.

You can control how the mouse interacts with tla psing the Mouse Mode group.

Mouse Made &) Disables mouse interaction.
o &l o] Uses the mouse to zoom. Left button to drag
4 and define zoom region, right button to zoom
Figure 16 Mouse Mode Controls back one.

Show crosshairs on display when left mouse
button is down.
Find the nearest point on any curve and show
&3 | itin the bottom right corner when left button

is down.

Dialogs and Dock Widgets

The CCDSP Viewer application uses several dock etglgo control various camera
attributes. We will go over each of the dialogsiwdlally first. Later in the manual there
are some procedures outlined for completing comtasks.

Record/Playback dialog
The Record/Playback dialog (shown in Figure 17)
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Record / Playback x|
NORMAL

File Info

ZCDspYiewerMainapp/recordings/noise, rec

Plavback Contraols

Figure 17 Record/Playback Dialog

o/e

is used to create and play back record files. dlecs a record file, click th-"“ button
and either select an existing file (for playback)coeate a new one (for record). The
dialog will show how many images are in the receedl To start recording, press the

record button (the dialog will prompt you if you will beverwriting an existing
record set). Each image acquired is saved to diérd being passed to the rest of the
application for processing. Similarly, images plkhyeack are injected as if they came
from the camera DLL (before any application procegs To stop the recording or

—
playback, push the sto button. Also, during playback, the pleu button

changes to a pau: button. The record/playback status is shown atdpeof this
dialog as well as on the main status bar.

Connect Dialog

Connection =]
Scan for devices Log HE every | 4 sec :
Method: IUSE |~
II5E Device [

Reset
on Skartup
Info Conneck

Figure 18 USB Connection Dialog
The Connect dialogcamapp_connect.dll ) is used to specify the camera connection
mechanism (USB, Ethernet, etc) and the specificecargou wish to connect to. The
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Connect dialog is accessed using the “Connectbayakem gb The CCDSP Viewer
application polls for both available USB and Etlerndevices [using the
CLLocat eHSUSBCaner as() and CLLocat eEnet Caneras() DLL calls ]. Pressing the
Disconnectbutton closes the camera connection usingctiteoseCaner a() DLL call.
To reconnect to the same camera every time theicagiph is launch, check the
Reconnect on Startupcheck box. If thd.og HB every control is set (not OFF), the
application will log the heartbeat message from damera to a log file based on the
camera model and serial number. The files are dtorehe hblogs directory under the
installation directory. This data can be useful featching trends with camera
performance vs temperature, etc. The file can laldd back in from the Camera
Connection plot chooser dialog (if not connected toamera). The file is stored in csv
format to make it easy to import into other progsam

USB Connection

The USB connection dialog is show krror! Reference source not found. If the
camera is connected to the USB port but not comeatinig (i.e. powered off), it will be

shown as a generic CCDSP device like plEEERE Y., Devices that are

functioning will have their model and serial humistlown in theUSB Devicecombo
box. Select the device you want to connect to aedsptheConnect button to initiate a
connection to the camera. This connection typézasltheCLpenHSUSBCamer a() DLL
call.

Ethernet Connection

x|

Scan for devices Log HE every | 4 sec :

Method: Ethernet *

Found Camneras: | Serial Mo - 27 -

IP Address: 192.165.0,102

Patt: 19200 =
on Skartup peset

Info Conneck

Figure 19 Ethernet Connection

The Ethernet connection dialog is shown in . Cas¢hat have been located on the
network will be shown in thBound Camerascombo box.

Because the camera discovery protocol uses UDRItasta

technology, cameras not on the same local netvautinet) will
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not be listed. You can still connect to a cameranayually

entering the IP address of the desired camera.
Selecting a camera from the Found Cameras combavidbfll out the IP address and
Port information on the dialog. The default portl8200 and should not normally be
changed. Select the device you want to connecintb paess theConnect button to
initiate a connection to the camera. This connactidype utilizes the
CLOpenENet Caner a() DLL call.

Serial Number Connection

x|
Scan for devices Log HE every | 4 sec :
Method: Setial Mumber |+

Setial Mumber

Reset
on Skartup =
Discanmect Info Canneck

Figure 20 Serial Number Connection

To connect to a camera based on its serial nunsieéect “Serial Number” from the
Method combo box. This will show a text field allog you to enter the serial number of
the camera you wish to connect to. When you cliek €onnect button, the application
will use theCLOpenCaner aBySeri al Nunber () DLL call to try and establish a connection
to the camera. This call tries all available higeed USB cameras [using the
CLLocat eHsUSBCarrer as() DLL call ] and then polls for Ethernet based caasdusing
the CLLocat eEnet Caneras() DLL call ] to try and find a camera whose serialmber
matches the specified value. If the correct canerfaund the corresponding DLL call
[CLOpenHSUSBCaner a() Or CLOpenENet Canera() ] is used to open it.

Snapshot Control Dialog

The Snapshot Controrfdialog camapp_snapshotcontrol.dil ) allows you to configure
the image acquisition parameters of the camerateTaee many sections of this dialog,
and they all interact to control the image, so gtgntion! Figure 22 shows the Snapshot
control dialog configured for an area readout frothe camera using the
CLReadCCDAr ea() call. The Capture Type has been seirea Readout
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Snapshot Conktrol

Capbure Tvpe

® Area Readout
Binned Readouk configure, ..

()} Cuskom Readout

Background Subtraction

Mumber of Frames

Background Inwalid MEeasure

Tesk Pattern

x

Patkerm Type configure, ..

Mumber of Frames

Conkinuous 1 =
Clear Cycles |0 : Clear
Timing
Exposure Time [ms] E

[ ] shorkest Frame Intetyal Possible

Frame Interval Time [ms] E

Stark Row End Row
Start Col End Col

Stop Capture Start Capture

Figure 21 Snapshot Control Dialog (Area Readout)

Background Subtraction

To enable background subtraction processing, chieekbox . Background Subtraction for
this group. You can then enter the number of fratoasse for this processing and click
Measure to build the background image. This will first atethe CCD by calling
CLd earccY), and then call eitherCLReadCCDArea() Or CLReadCCDBi nned()
depending on the type of image selected to stajiang frames for the background
estimate. The frames collected during the measureptease are averaged to form the
background estimate. This image is then subtrafitea acquired images while this
feature is enabled. The application checks for ithage type (area, bin, etc) and
geometry to only operate on like images. It doesaneck the exposure timing. If you
change the exposure parameters, you should rdreuméasurement process.
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Test Pattern

To substitute a test pattern for the acquired infagang CLSet Test Patt ern() ] check
this box %! Test Pattern:. The Configure button will become enabled and aliibw you to
change the type and parameters of the test pattern.

The different types of test pattern available drews in

2| x|| the figure to the left. Each type of test patterdéscribed
below.

Gradient ¥ -

IUse Real Data
DC Walue
Conkinuous Famp

Gradient ¥
Cross Hair
Random

: A

Figure 22 Test Patterns

Table 8 Test Pattern Types

Type from clcamiface.h Description
PATTERNTYPE_NONE Use real CCD data
PATTERNTYPE_DC Each read pixel from camera is replaced with DQieal
in mnSimParams|0]
PATTERNTYPE_RAWP Pixels are incremented by one starting at zero

PATTERNTYPE_GRADI ENT_X | Pixels are scaled from PatternParams[0] to
PatternParams[1] by PatternParams[2] in X dimensipon

PATTERNTYPE_GRADI ENT_Y | Pixels are scaled from PatternParams[0] to
PatternParams[1] by PatternParams[2] in Y dimensipon

PATTERNTYPE_CROSSHAIR | Two values, cross hairs DC value in PatternPargms|0
value 2 in PatternParams[1], every [2] in X, [3]Mn

PATTERNTYPE_RANDOM Pixels mean is PatternParams[0] with std of 0.1 *
PatternParams|1]
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D alue [

D Yalue 0 =

Conkinuous Ramp I~ Gradient ¥ =
Y

Step Size B4 =

Stop 5535 =

Gradient ¥ [
Stark 0 =
Step Size B4 =
Stop £5535 =

Cross Hair s Randaom [l
Yalue 1 ] - Mean 0 =
Yalue 2 64 - 10 x Std b4 -

e
¥-Skeps a =

Figure 23 Test Pattern Configuration

Number of Frames

Mumber of Frames

To adjust the number of frames to acquire, change

Cantinuous i 2 the value in the spin box (which sets ther mages

Figure 24 Number of Frames

parameter to thecLReadCCDArea() DLL API call).
Selecting theContinuous check box will, as its
name implies, cause the camera to acquire frames

continuously until you press ti&top Capture button (theNum mages parameter to the
CLReadCCDArea() DLL API call is set to 0). Normally the camera wélfop acquiring
images after the set number of frames.
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Capture Controls

To clear the CCD before acquiring an image, usé€thar Cyclesspin box to set a value
> 0. This will set theNunC ears parameter in theCLReadCCDArea() and/or
CLReadCCDBi nned() calls. Pressing theClear button will call cLC ear cCD()
immediately and has no affect on subsequent capture

Timing Control

L%Timing The Timing controls allow you to adjust the timing
a parameters of the capture. Either area read oreHdinn

SHEC Tl B v read acquisition modes can be configured with a
Shortest Frame Interval Possible precise exposure time between successive image
Frame Intarwal Tinsms] | 250 o8 reads or image clear/read cycles. TErposure
Time [ms] control sets the exposure time using the
Figure 25 Timing Controls CLSet Exposure() APl command. The Frame

Interval Time [ms] control uses the
CLSet I magel nterval () API call to set the frame interval. Selecting Bteortest Fame
Interval Possible control uses th&LGet | magel nterval s() API call after setting an
image interval of 1 ms [using the&LSet | magelnterval () calll. The camera will
compute the minimum amount of time required to @&egthe frame and return it.

The CCDsp uses a command pipeline to process rsquesm the controlling

application. Upon receiving @ ReadCCDAr ea() Or CLReadCCDBi nned() command, the

CCDsp will wait the configured exposure time anérnthbeing the image acquisition
process.

In order to achieve precise timing between an imelgar and an image read, the
application should send aLcearccD() and then a CLReadCCDArea() oOf
CLReadCCDBi nned() command back-to-back so that, upon completinigar command,
the read command is immediately executed.

Note: if the application does not intend to spealfy clear the CCD but rather issue

back-to-back image reads the same technique caisdztk However, the total exposure
time between clocking out the CCD data will alsdude the transfer time of the image.
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Read/@t Time Image Upload to PC

( Yemmemeeap

~
Exposure Time
L J

~

Frame Interval Time

Figure 26 Image Acquisition Timeline

Area Control
If the Capture Type is set toArea Readout the

geometry of the acquired image can be control siqtpow (0 |3 EndRow (121 |3
using the start/end controls. The values set \hidse " .
controls are passed as arguments to certel (0 v EndCel (1023 [>
CLSet CCDAr ea() API call. Figure 27 Area Controls

Binned Image Summary

If the Capture Type is set toBinned Readout the application will show a summary
image, showing the binned areas (see Figure 283.iftage does not update as images
are acquired, it is meant to be a visual indicafaihe sensor areas that will be acquired
with the current binning.

Figure 28 Binning Summary Image

Binning Configuration

Clicking the configure... button next to théinned Readoutcheckbox brings up the
Binning Setup dialog. This dialog can be quite ctaxpbut defaults to a simpler setup
that should satisfy most acquisition needs. Whendialog is opened, it retrieves the
binning  information from the camera using theCLGet Bi nParan(),
CLGet Hor Bi nPar an{) , andCLGet Bi nni ngSequence() API calls.

The CCDsp contains a CCD charge readout registeor(po analog to digital
conversion) and a digital row register (after agalo digital conversion). The CCDsp
binning mode allows binning of CCD rows in the CCbharge readout register, the
digital row register, or both.
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[Jsinning Setup - No File * e I ]
—izamera Infao —Werkical Area Definition
Camera [EZ'-.-'—BI |v] BnSet |1 |=| |CopyFrom - 0 0 [Bin] ja
LI_] 1l & [Discard]
e [256 ] From 10 to 20 - 1 ke Z 0 [Bin]
2 0 [Binl
From 70 to 95 - 4 re
Cols  [1024 | 4 0 [Bin)
Top Mask [IZI ] s 0 [B%n]
& 0 [Ein]
Btm Mask [0 | 70 [Bin]
2 0 [Bin]
[24000 3 24000 nm | < [«]»] 3 & [Discard]
10 0 [Bin]
12 0 [Bin]
n .
[ Bin Sets ] [ Horizonkal ] From ﬂ Lo ]
14 0 [Bin]
Tor 96 [Z]| 15 o [mn
~Legend S 1 0 [Bin]
SubRgns [+ B 17 0 [Bin]
- Discard Sum 12 0 [Bin] -
- Bin - Ser) || Discard last unused row. 12 0 [Bin] -

(s | [ tomn | [ sy ][ x|

Figure 29 Vertical Binning Setup Dialog

The API call requires configuration of what the C$pB3should do with the data stored in
each of the active rows in the CCD array. One aofr fpossible operations may be
selected for each row:

1. Bin In CCD - the current row charge should be accutedlavith the charge
already present in the CCD readout register. ©pisration results in CCD
binning. Note that the readout register is alwelgsred prior to reading the
first row of the CCD on an acquisition.

2. Discard — the current row charge is accumulated into tligDCreadout
register. The CCD readout register is then cleavitdout sampling/storing
the data. This mode is primarily used for removimgvanted portions of the
CCD from the transfer process.
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3. Send- The current row charge is accumulated into tB®Ceadout register.
The readout register contents are read (and clgasethlog to digital
converted, summed with any contents in the CCDgpaontents and finally
transferred to the application. The CCDsp row ept# are then subsequently
cleared.

4. Sum — The current row charge is accumulated into tG®Ceadout register.
The readout register contents are read (and clgasethlog to digital
converted, and summed in the CCDsp processor rowects. This mode
provides the capability to bin data using the CCpsessor hardware. This
allows growth in dynamic range as the CCDsp prareascumulates the 16
bit ADC data into a 32 bit result code.

Horizontal binning can also be utilized, althoudtere is no Bin” capability. The
horizontal binning is all performed by the DSP he tdigital domain dfter any defined
vertical binning is performed).

The simplest mode of binning configuration is toé gp a single set of vertical binning
parameters. Figure 29 shows this dialog. The camé&amnation is shown in the top-left
corner of the dialog for reference. The camerawdeféo sending all rows.

Vertical Area Definition

The Vertical Area Definition group provides a numloé controls to configure vertical
binning. In the simple view, thBin Set controls are all disabled, and the camera is
instructed to use the first bin set. To start a nevical bin definition, clear the set using

the o button. You can then enter the stdftdm) and end To) rows to bin. If you
want to sum groups of rows within the set (to avowmkerflow/saturation), use the
subRgns control to add summing operations to the set. @pplication divides the
binning region evenly into however many regions gefine, binning and then sending.

The button adds the group to the set. 1.=.| button deletes the selected group
from the binning set. To edit a group, select itha table and adjust the parameters. The
complete bin set is shown in the list to the righthis group. You can change individual
entries in the list using the popup menu. You dan aelect a number of rows in the set
and change them.
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0 0 [Bin] - 27 0 [B:?.n] E]
1 & [Discard] £8 0 [B:!.n]
Z 0 [Bin] Z8 [n]
3 0 [Binl] :
11
4 0 [Binl]
E 0 [Bin] Discard All
W & sendal
71 Discard all Bin
g8 c
= send Al Discard
11 d Discard : cerd
1z 0 . |
Surmn -
12 1 40 0 [B}n]
14 q . 5end 41 0 [Bin]
15 N [Rinl 4z 0 [Bin]

Figure 30 Bin setup list menu

The application will automatically discard the tapd bottom masked rows (as defined
by the camera info). If you select tbescard last unused rowcheckbox, the software
will mark the last row of the sensor as discardlear charge accumulation before the
next readout.

Bin Sets

The CCDsp maintains a list of up to 16 bin setsyide through various combinations of
the vertical and horizontal binning patterns fomalti-image acquisition (e.g., calls to
CLReadCCDBI nned() with Num mages > 1). The default configuration is to use only bin
set 1 (vertical and horizontal). If you need to asearied sequence of bin sets (either
vertical or horizontal), toggle thBin Setscontrol in theShow group. This will enable
theBin Set controls in theArea Definition group(s) and show a list enabling you to edit

the bin sequences to use (Figure 31).
Ein
BinSet 1 = | CopwFrom - SequUences

Figure 31 Bin Set controls y
The Bin Set controls let you pick which of the & Bets you are editing
The Copy From button allows you to quickly copyrfrone of the other !
bin sets. Th&in Sequencedist allows you to define the order in whic |,
the bin sets are executed. Right click on the mwhange and select th
bin set to use from the popup menu. ht

Horizontal Area Definition
Toggling the Horizontal control in the Show group shows theHorizontal Area
Definition group. This group behaves much the same as tliealggroup, except:
* The is no Bin option (as binning is an analog fiorcaind horizontal binning is
done in the digital domain).
* There are no sub regions

Page 29 of 38



CCDSP Viewer Users Manual

[EdBinning Setup - No File * 2 =18)x]

—(Camers Info -~ ¥ertical Area Definition Ein Herizontal Area Definition

- . Sequences.
Camera | Bmelze [~ Binset [1 | v| |copyFrom ~| | - ok

| BR3st (1 = CopyFrom -

7
[Dizcard] | R R
[Bin] |1 1 |From 100 to 200 it

I (From 500 to 6500

Rows:  [126 [From 10to 20 - 1 ¢

o
1
e 2
5

Top Hask [2 ] =
7

=3

)

o

1

BnMesk[z | |
[Z000 % 24000 IR EE] | EB

LC ;
show lellellel| -

From 70

[Bin] | From 00

BrSets | | Horzontal |

Tat 96 tBin] Ta: | 500 =l

SubRgns 4

(~Legend
| Discard last unused row, 13

B oiscard Sum - 20

B B zL [Ein]
o 77 0 [Rinl

Image... |

Clear

Save... I| Load... Apply I| Ok Cancsl

Figure 32 Full Binning Setup Dialog

Bin Setup Display and Miscellaneous Functions

Below the area definition groups is the binning swary display. This display is intended
to show a graphical representation of the binniagfiguration. On the left is a small
display of the vertical binning. The vertical bingilist is used to highlight rows in the
display according to the legend. The horizontahlig is also shown below the summary
display. The summary display overlays the bin ggt@nd V) over a sample image to
help show the sensor areas being processed. Ifeanimage has been acquired before
opening this dialog, it will be shown in the sumgnalisplay. You can also use the
Image... button to load an image from disk. Using this batyou can load a standard
image (.png, .jpg, etc) or an image from a recorskd.cdi). TheClear button clears the
summary background image.

The Save...andLoad... buttons allow you to store and retrieve bin setfigurations
from a file on disk.

TheApply button sends the binning configuration to the aami the horizontal binning
is not displayed, a default (send every column) ®h is sent to the camera (using
CLSet Hor Bi nPar an() ). Similarly, if bin sets are not used, just thestfibin set is sent to
the camera (using th& Set Bi nPar an() ). The OK button performs an Apply and then
closes the dialog. Th€ancel button closes the dialog without sending anythimghe
camera.

Note that the camera does not store binning cordtgun data in its NVRAM, and will
default to one vertical and one horizontal binssstding every pixel.
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Image Statistics Dialog

The Image Noise Statistics dialog is shown usisgabn ““ on the toolbar. When the
Enable box is checked, this dialog will compute imagetistes on every acquired
image. When acquiring images at high frame rates,mgay need to disable this dialog to
achieve the desired throughput (depending on y@is EPU). The dialog computes the
image mean pixel value, the noise (std deviati@ye, and shows how many pixels fall
outside of 1,2,3, and 4 sigma from the noise valsi@ percentage. The nominal values
for these percentages (based on a Gaussian digirpare shown to the right of the
values). You can reduce the size of the considarea by adjusting th€ Margin andY
Margin controls. These values are applied to both ediyégd< or Y limits.

Plot Statistics

The Image Noise Statistics dialog can compute insagestics suitable for plotting using
the plot display window. Clicking th&enerate button will compute the following data
sets:

x|

® Enable
Mean: 399,522 A margin: | Opx :
Maise: 4,00205 ¥ Margin: | Ops =
= 3 sigma: 331 [Tdeal walue For white noise]
% =1 sigma: | 31.6302 e 32%
% > 2 sigma: | 4.46597 o, 5%
% > 3 sigma: | 0.264953 e, 20%
% >4 sigma: | 0.00300461 ra, O0G%s

Plok Statistics

kernel Size: | Spix : Generate Auko

|.ﬁ.rea Image 1 [frame 1] 1024 x 122

Figure 33 Image Noise Statistics Dialog

« StdDev by Row  StdDev for each pixel in a row
« StdDev by Column StdDev for each pixel in a column

* Mean by Row Mean value across a row

¢ Mean by Column Mean value along a column

» Data by Row Image data in a given row

« Data by Column Image data in a given column

* FFT by Row FFT [1024 bin] of the data in a row
* Histogram Image histogram.
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Checking theAuto box will cause the dialog to compute image platistics for every
image acquired. You may find this is too much fouyCPU to handle.

Peak Finder Dialog
The Peak Finder dialog can be used to examine arrew image to find the peak values.

f
Click the "™ icon in the toolbar to open this dialog.

x| x|
[=Fal] : Mumber of Peaks | 20 : Fu : Murmber of Peaks | 20 :
Threshald: 10000 counts : Threshald; 10000 counts :
Peak. Pizel Yalue | Peak. | Pizxel Walue |ﬂ
0 40, 9064 12076 l l l l
1 491,356 12076
2 853 12076
3 242,166 12071
4 275 12065
= 760,052 12065
& 742,148 12064
7 547,764 12063 @
® Auto
|.ﬁ.rea Image 1 [frame 1] 1024 x 126 |

Figure 34 Peak Finder Dialog
Use theRow control to select which row to find peaks on (elest “Ave” to average all
the rows in the image [its one down from “0”]). &@Number of Peaks control limits the
number of peaks extracted. Only pixels whose vakeeeds the threshold are considered
in the peak processing. The Pixel value showntexrpolated using a centroid algorithm
and thus is a floating point pixel equivalent. TWaue shown is the pixel value of the
peak from the image (not interpolated).
If the Auto button is checked the peaks are located for eweage acquired, otherwise
click the Compute button to populate the table.

Link Test Dialog

The link test dialog is used to verify link intetyriand measure 1/0O bandwidth. This
dialog is for Critical Link internal use.
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Calibration Dialog

Shutter Timing

Open Time [ms] D =
Close Time [ms] i} =
Active High o

20 Sek Poinks

Target Offsek [cnts] a

Apply
Zero Mean Binned Data %]
Ternp Setpoint [£] E apply

R Shearing

% Param [Half YWindow] 3 :
¥ Pararn [Half Windaw] 3 =
Threshold 150 : Apply
Mirraring
Hoarizonkal \iertical

GPIO

Trigger
Pinl |IM -
Pin2 | IM -
Pin3 | IM -
Pin4 | IM -

Figure 35 Calibration Dialog

The Calibration dialog is shown using its icc.ion

the toolbar. The Calibration dialog is used to get
base parameters for the camera. $hatter Timing
group is uses the CLSetShutterParams() API call to
set the shutter parameters. The camera will open th
shutter (TTL pulse '1" wheActiveHigh is non-zero,

'0' otherwise). The camera will delay fGpenMs
milliseconds, expose for the exposure time from
CLSet Exposure(). The camera will close the
shutter (TTL pulse '0" when ActiveHigh is non-zero,
1" otherwise), delay CloseMs milliseconds, thea th
CCD pixel data will be read/shifted from the CCD
array.

The Set Points group allows you to set the DAC

target offset and desired CCD temperature using the
CLSet CCDOF fset () and CLSet CCDTar get Tenp()

API calls respectively. The state of tAero Mean
Binned Data box is passed as thgpplyZeroMean
parameter to theLSet cCDOf f set () call. The CCD
Temp Setpoint field is populated from the camera
using theCLGet CCDTar get Tenp() call.

The Shearing group allows you to enter the
parameters to thecLSet ShearingParans() API
call. TheX Param andY Param values must be
odd. If a pixel exceeds the local mean by the
Threshold value, it is replaced by the local mean.

The Mirroring group allows you to set the horizdraad vertical

mirroring (using thecLSet CCDI mageM rroring() API call). See
the API documentation for specifics regarding howroning is

accomplished in the camera.

The GPIO group allows you to configure the 4 GPi@s@mvailable
on the CCDsp camera using tbieset GPI () API call. Each pin
can be configured as an input or output. If a pinanfigured as ar
input, theTrigger checkbox is used to set a specific pin as

the Figure 36 GPIO Pin
different states you carconfiguration

trigger via

M -
LOW

HIGH

SHUTTER.

TIMEGEND

TIMEGEN1

TIMEGENZ

CLSet Trigger() APl call. The
assign to the GPIO piedisted in

Table 9.
Table 9 GPIO States
State Description
eelNPUT set the GPIO as in INPUT
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State Description
eeOUTLOW drive GPIO low
eeOUTHIGH drive GPIO high
eeSHUTTER drive GPIO with shutter signal

eeOUTTIMGENO drive GPIO with custom timing 4100

eeOUTTIMGEN1 drive GPIO with custom timing diel

eeOUTTIMGEN2 drive GPIO with custom timing sie2

Factory Configuration Dialog

The Factory Configuration dialog is used to doliasic setup of the camera. It is used to
set up the basic model and serial number informatiming file, substrate configuration,
and network settings. The vast majority of thisadsthould not be changed by anyone
outside of the Critical Link engineering and/or gueotion departments. There are 4 views
on this dialog, selectable from the radio buttarthe top.

Zonfig Select

#® Hardware Params Timing File Substrate Metwork,

Figure 37 Factory Config Selection

Hardware Params
The Hardware Params view shows (and lets you ediesof) the parameters shown in

=| Table 10. You can save thee current parameters
Conflg sekct off to a file using the File Save button and
® Hardware Params Tirning File Substrate Metwork SUbsequenﬂy Ioad them back from the flle Wlth
Hardware Params the File Load button. The parameters are
P E— retrieved from the camera automatically, but you

can retrieve them manually using the Get Data
button. This will make a call to the
CLGetCameraHardwarelnfo() APl call. To
update the parameters on the camera, press the
Send Data button (this uses internal engineering
commands to send the configuration to the
camera). End users should normally have to use
this feature.

Serial Mumber 2113
Manufacturer E2V - B
Tokal Rows 122
Tokal Calumns 1024
FPEA Yersion 06,12
DSP Yersion 05,14
Thermistor Beta 3750

TEC Max Current | 2000

Masked Rows

Eottom U

Masked Rows Top |0
Pixel width {nm) 24000

Pixel Height {nm) | 24000

File Load Gek Data

File Save Send Data
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Figure 38 Hardware Parameters Dialog

Table 10Hardware Parameters

Parameter Description
Model Number Camera model number (as determined by MFG).
Serial Number Camera serial number.
Manufacturer Camera Manufacturer.
Total Rows Total number of rows in the sensor.
Total Columns Total number of columns in the sens
FPGA Version FPGA version number.
DSP Version DSP software version number.

Thermistor Beta

CCD temperature thermistor beta factor.

TEC Max Current

TE cooler current limit.

Masked Rows Bottom

Number of rows masked (ancadied) at bottom of
Sensor.

Masked Rows Top

Number of rows masked (and dilechrat top of
Sensor.

Pixel Width (nm)

Pixel width in nanometers.

Pixel Height (nm)

)
zlz| 2 Slz|Szlzlz|Z| 2

Pixel height in nanometers.

Timing File

The Timing File view shows the contents of the tigiifile for the camera. This file
controls the low-level timing of reading the sens® well as defining the basic attributes
of the sensor. Timing files are generated by Giitlank engineering and are not meant
to be modified by end users.

Substrate

The Substrate configuration view is used to coméghe substrate DAC setting. You can
enter the value manually, or have the applicatiom & calibration loop acquiring dark
current images, stepping the DAC setting uihid Max Dark Current value is met. This
loop uses the&LSet Exposure() and CLReadCCDAr ea() API calls. The actual setting of
the DAC value is done via internal engineering fiorns.
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x|
~Config Select
[} Hardware Params (| Timing File (@ Substrate (0 Metwork

—Substrate Config

Substrate DAC setting 1000 |3 Set
—futo Config
Minimum DAC setting 000 |5
Minimum DAC setting 4095 |3
Step Size 500 =
Exposure Time [5]
Mazx Dark Current [cnks] ma

Figure 39 Substrate Configuration Dialog

Network

The Network view allows you to reconfigure the CCDsp cameraistwork
configuration. You can select the Use DHCP boxrtabée DHCP network settings, or
enter the  configuration manually. The  Apply buttonuses the
CLSet Camer aNet wor kConfi g() to send the settings to the camera. Revert button
will revert the dialog settings to those currenmtlyhe camera.

Page 36 of 38



CCDSP Viewer Users Manual

I
~Config Select
[} Hardware Params (| Timing File () Substrate (@ MNebwork

MaC Address;

%] Use DHCP Port 19200 ‘5
IP Address :
Mekrnask:
Gateway :

I/O Board Test Dialog

The I/O Board Test Dialog is used to check outdhamera 1/0 board. This dialog is for
internal Critical Link Engineering use only.

How To

Developer Reference
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Camera DLL API Call References

CLO ear CCD( ) .evvvvrrerevememnnnnennnns 19, 23
CLCloseCamera() ......cccceeeeeeeeeeeeeeenenn. 16
CLEnabl eFan( ) .....ccccceeevvvmvnennnnnnnnnes 7
CLGetCameraHardwarelnfo()............ 27
CLGet CCDTar get Tenp() ....euevnnens 26
CLGet I magel nterval s() .......... 23
CLGetReadProgress() ......ccooeeeeeeeeeeeennnn. 7
CLLocateEnetCameras()............... 16, 18
CLLocateHSUSBCameras()......... 16, 18
CLOpenCameraBySerialNumber()..... 18
CLOpenENetCamera() .......cc........ 17,18
CLOpenHSUSBCamera()............. 17,18
CLReadCCDAr ea( ) . 18, 19, 22, 23, 28
CLReadCCDBi nned() .............. 19, 23
CLSet CCDAr €a( ) «oeeeeevernnvvrneneennnn. 24

CLSet CCDOf f set () wevvvrrrrrerenennnnnns 26
CLSet CCDTar get Tenp() -.vvnnene 26
CLSet Cool ing() «ooovveeeeieeiiiieeeeee, 7
CLSetErrorCallback............ccoeeeeeieiennnn. 6
CLSetExXposure().......ccoeeeeeennn. 23, 26, 28
CLSEt GPl Q) wevveeevieeeeieiiiiiieeeee e 26
CLSetHeartBeatCallback...................... 6
CLSetimageDataCallback..................... 6
CLSet I magel nterval () ...ccccue. 23
CLSetShearingParams()...........c...c...... 26
CLSetShutterParams() ............eeeveeenenee 26
CLSet TestPattern() ..........ee..... 21
CLSet Trigger () oo, 26
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