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INSTALLATION

HCImage Live

1. Insert the HCImage Live installation DVD into the DVD-ROM drive. If autoplay is enabled, the
HCImage Live setup will run automatically. If autoplay fails to start, locate your DVD-ROM
drive and double-click setup.exe.

Click Yes, if prompted by the User Account Controls.

Follow the instructions on installation wizard.

Click Finish, when the installation is complete.

Install the appropriate DCAM-API® drivers, see the instructions below, then turn the camera
on before launching HCImage Live. If the drivers have not been installed, or the camera is
not turned on before launching HCImage Live, the camera will not be available in the
software.

6. Click the HCImage Live icon on the Desktop to launch HCImage Live.

uhwnN

DCAM-API® Drivers
Before installing the camera driver, make sure that the camera is turned off.

1. After installing HCImage Live from the DVD, you will be prompted to install DCAM-API®, click
Yes. If you downloaded HCImage Live, please go to https://www.dcam-api.com/ and
download the DCAM-API® drivers for Windows.

2. Click Yes, if prompted by the User Account Controls.

3. [CoaXPress] Select the
Active Silicon FireBird /
Phoenix module. [USB 3.0] DCAM-API Aative Silioon FireBird / Phaenis
Select the USB Camera

|

module. J 4‘ LISE Camera ‘

4. Click Next to begin the L ‘
|

&) DCAM-API Setup X

|IEEE1334 Camera

installation. ..
5 = — GigE Camera for Flat Panel Sensaor

Follow the instructions on

each installation page. . .

6. Click Finish when the —

installation is complete. | Vads ‘ ‘
Madules and Drivers Others ‘
HAMAMATSU
18.11.5660 Esit |
www.hcimage.com 4 HAMAMATSU

PHOTON IS OUR BUSINESS



https://www.dcam-api.com/

THE CAPTURE PANE

The Capture Pane provides a flexible and comprehensive method to access camera features and
functionality. The Capture Pane is organized by functionality into panels that can be expanded when
in use or collapsed when space is needed. Each of the panels are described in detail below. The
capture controls at the top of the pane (shown below) are always visible and used for controlling
how images are acquired and displayed.

! Channel Select i Active Camera
i Select the number of | Select configured
i camera from list

¢ Auto Save
i Automatically save the current
i image based on predefined presets

{ channels to capture
: i when Capturel is selected

f--49RGE Color: 3-Band | 1C14440-20UP 5/N: 910002 }

.......... -] Live Color §7°7° Lve ElEl B autosave
] [ Open Gapture1
Live Color Live Capturel Open Capturel
! Display live color Used to focus a Will initiate a It selected, will open each
image of merged sample prior to single capture captured image as an
i channels ! capture i cycle ! image document

Capture Presets

Capture settings can be saved as presets and then loaded when needed. Create multiple capture
presets to easy change between frequently used capture settings. Capture presets may be selected
from a list of saved presets available in the Capture Presets panel, located at the top of the Capture
pane. To add, remove or view the settings of a preset, click the ellipsis to the right of the list, to
open the Capture Presets dialog. Capture presets save basic settings such as the capture mode,
channels, filters, exposure times, as well as output trigger settings and advanced camera
properties. For a list of the camera settings that are saved, select a capture preset from the
Capture Presets dialog and click View. HCImage will load the capture settings from the previous
session when launched.

Capture Preset List |
Select from a list of §
saved presets

: Save
Saves updated capture settings to the
i selected preset or creates a new preset

Capture Presets

GFP_10ms_500x500

Capture Presets

i Add and remove presets from the
Capture Preset dialog. Click View to

i display the capture settings of a specific

Note: Capture presets are not automatically saved before changing presets or exiting the
software. To make changes to a saved capture preset, select the capture preset from the list,
adjust the capture settings and click Save.

HAMAMATSU

PHOTON IS OUR BUSINESS

www.hcimage.com




Camera Control

Manage capture settings using the individual channel and exposure controls.

i Temperature
i Reports the current
i temperature of the

i Auto Exposure
i Automatically adjust exposure to
: optimize the dynamic range of

sensor intensities in the image
g : Exposure Lock
EH Camera Control : “]: .
Filter List : : i Maintains the
Choose a definad Cooling : o =reres exposure ratio
filter position from i Temp: between multiple
the list ; R - S I : channels
L o Gain Exposure
Focus Channel: | ¥ |1/ 0 Red ¥ 0 200 > Ims . .
. : : Exposure Time
Click the numbered { Enter ti
button to display the i 2/ [ Green v g |00 = |ms ; nier time of
i : adjust using
selected channel i, .. :
Bue v 0 2l[wo Elpee..... i controls
; : { 33,3257 ms
Active Channel : : Channel Tint

Select which channels
to capture. Disable §
to ignore channel
during capture

Displays filter tint for the
Echannel. For RGE color
images, the tint order may
i be selected from the list

Binning and SubArray

With a CCD camera, 2x2 binning increases the signal to noise ratio by a factor of four and increases
the speed of image acquisition by a factor of about two. With an sCMOS camera binning is purely
digital, 2x2 binning increases the signal to noise ratio by a factor of two. Digital binning does not
increase the speed of image acquisition. Adjust the spatial resolution using a subarray preset for
increased speed and less data throughput.

Type “u’, “'m", “s", 't" to change Units
J=micrasec, m=millisec, s=sec, t=min

ETnnItip
: Hovering over the exposure time
{ will display the units of time

Binning |
2x2 and 4x4
digital binning ;

Adjust Exposure
Automatically adjusts
exposure when i
changing binning

Binning and SubArray

i Sub Array

Binning: 1 &
M | ooooooooooooooood E Adjust Exposure Time

Sub-Array

Preset Sizes 1024 x 512
Reset
Define

X0 | 512 Width | 1024
024 |

List of preset sizes or
define a custom array

www.hcimage.com
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Data Reduction

Reduce the amount of image data by using the LUT. LUT is a customizable Look Up Table that allows
the user to specify the range for 12 or 8-bit output. Data Reduction not only reduces the amount
image data that will be acquired, it allows for higher frame rates through USB 3.0 with 12 or 8-bit
output. For more information and examples on using data reduction, see "Data Reduction" on
page 18.

Data Reduction
Specify the range of §

8 or 12-bit output i
: i Capture Depth

Wit LT Sl [ setup Depth: : Default is 16-bit, 12-bit

i and 8-bit are also available

Data Reduction -

Data Extraction 2 |Data Extraction
Camera only outputs Define Region
pixels specified by ROI Byte Mask

or Byte Mask

Note: In order to achieve a reduced file size using Data Reduction, the images must be acquired
using High Speed Streaming to Disk and saved as DCIMG file type. Saving as or exporting to
another file type (e.g., cxd or tiff) will result in 16-bit file size.

Trigger Modes, Speed and Registration

By default the camera is controlled through software but advanced triggering features available in
certain cameras allow the camera to control external devices or be controlled by them. The speed,
capture mode, master pulse and output trigger settings for these cameras can be adjusted based on
the needs of the application. The example below describes the panel for the ORCA®-Fusion.

Speed
Ultra Quiet
Standard : Camera Info
Fast: i Camera Model, 5/N & F/W version
) ¢ " Interface: CoaXpress or USB 3.0
Canture Mode E Trigger Modes, Speed and Registration Driver Version
Chor;se how the Speed @%E'i':'t (Ostd  (JFast & Teore T o T .i DCAM-API Version - Module Version
camera is R
controlled, by Registration g1 Registration
i Capture Mode i Change the image

HClmage or an : AREA External Input Trigger Option orientation

external source il... :
Pos Meg 1 -

Internal ~ =
Delay 0 2 lus
......... Mastel
Master Pulse il F'ajser EE s
Timing modes:
Continuous, Start Eshow Output Trigger Options
and Burst: EShow QOutput Trigger Options
i Expand output trigger panel
HAMAMATSU 7 www.hcimage.com
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Camera Info

Provides information about the camera, interface board and DCAM-API® drivers.

HClmagelLive

C14440-20UP Camera

Serial Number: 5/M: 910002
Version: 1,00

Board: AS-FED-2XCXPE-2PES

Drriver Version: 8.26.00,5660

DCAM Version: 4,00

Module Version: 18.11,642,5660 .

x

i Camera Info

i Model Number
Serial Number

! Firmware Version

iInterface Board

-------- i Firebird or USB 3.0

i Driver Version

't DCAM-API

DCAM Version
i Module Version

Registration

HClmagelLive >

= Driver Version: 1.2.6.5660

. Module Version: 18.11,642,5660

C14440-20UP Camera
Serial Mumber: 5/N: 910002
. Version: 1.00

Board: USE3

DCAM Version: 4,00

Adjust the orientation, rotation or pixel shift of the camera image.

Camera Registration

Flip, Rotate Camera Image

Camera Flip
(®) CAM 1 Horizontal
Rotation

Clockwise Angle
Rotation Q

¥, Y Shift

Degrees: o

x

i Orientation
Flip image

! horizontally or
vertically

i Rotation
Rotate image
! clockwise

i X, Y Pixel Shift
Adjust image by
i single pixels

Note: High Speed Streaming does not support multiple channel acquisition, camera registration
features (e.g., flip, rotation and pixel shift) or software processing operations (e.g., shade

correction and rolling average).

www.hcimage.com

HAMAMATSU

PHOTON IS OUR BUSINESS



Capture Mode

By default, cameras are set to internal "free running" mode, where the software controls the
exposure and readout timing. Most cameras also have external input trigger modes to synchronize
with an external instrument where the external instrument becomes the master and the camera
becomes the slave. The example below shows the capture modes available for the ORCA®-Fusion
with the CoaXPress and USB 3.0 interfaces. For more information about Capture Modes, please see
"External Input Trigger Modes" on page 21.

Trigger Modes, Speed and Registration Trigger Modes, Speed and Registration -
Speed OUHIE' ®@std  (C)Fast Speed OUHIE' ®std (OFast Camera Info...
Quiet Quiet
Registration
Capture Mode Capture Mode
AREA " External AREA » External Input Trigger Option
Paos Pos (_IMNeg =
LIGHT SHEET Internal w
Delay Delay 0 2 lus
O Master Setup External: Sync Readout
Pulse External: Start Trigger
|:| Show Output Trigger Options |:| Show Output Trigger Options

Output Trigger Options

Some cameras provide a range of output trigger signals to synchronize with an external instrument
where the camera becomes the master and the external instrument becomes the slave. For this
particular camera, there are three different trigger output functions, as well as a continuous High
output (High output fixed) or continuous Low output (Low output fixed). For more information,
please see "Camera Trigger Output"” on page 29.

Timing Output : : Show Output i Polarity i Trigger Output
SMA connectors ! Trigger Options Positive or EThree output trigger
on the back of : Expand output i Negative i functions plus a continuous
the camera | | :

! trigger panel i i fixed High or Low output
Show Qutput Trigger Oph’onsi ]
Qutput Trigger :

: Programmable Trigger Option
Output Trigger § ~ | }

g i Delay O 2 lus
®pos (Neg
3 —.i  Period 10 * ms
Kind EXPOSURE ~
LOW Source | TRIGGER
PROGRAMABLE
TRIGGER. READY Pre HSYNC Count 0 =
HAMAMATSU 9 www.hcimage.com
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Advanced Camera Properties

DCAM Properties are a list of camera parameters reported by DCAM. The camera properties and
reported values are specific to the connected camera and in some cases provide access to
additional functionality based on the capture mode. For example, the ORCA®-Fusion supports
multiple levels of pixel correction for quantitative and qualitative control of images.

Correction Level for

Ratio of the number of
pixels to be corrected to the

LD SRS total number of pixels
Aggressive Approximately 0.5 % (~30 000 pixels)
Standard (default) Approximately 0.05 % (~3000 pixels)
Minimum Lessthan 0.0001 %
Off 0%

How to Select Pixel Correction Level

In the Capture pane, expand the Advance Camera Properties panel and locate Hot Pixel Correct
Level in the list of DCAM Properties. When the Correction Mode is ON, select the level of hot pixel

correction from the list.

Advanced Camera Properties =
DCAM Properties ~
Name value Enable Correction Mode
Select ON from the list

DEFEET EDHHEET MDDE DN wllsssssnsssnsnanfnuannnnnn
HOT PIXEL CORRECT LEVEL STANDARD T :

— - CTANDARD Set Correction Level

— . MINIMLIM Select the desired level of

AGGRESSIVE . .
ety g v hot pixel correction

Processing

The Processing Panel provides the opportunity to enhance images during focus and acquisition by
incorporating image-processing operations during or immediately after image Capture. To select an
Image Processing operation, first expand the Process Pane and then select the Operation Type.
Rolling Average and Frame Integration are used for noise reduction. Use the image arithmetic
functions like Shade Correction, Background Subtraction or Image Subtraction to remove artifacts
from the incoming image. Clicking Capturel will initiate image capture with the selected image
processing operations applied.

Note: For Image Correction or Arithmetic, the user must first choose a source or background
image. The image may be the current image saved in a buffer or one previously saved to disk. To
use the current image, make sure Processing is OFF, select Buffer, click Capture and then select
Shade Correction, Background Subtraction or Image Subtraction. Use the same method when
using an image from Disk.

Hint: Enable Processing ON for correction image when you would like to capture a correction
image using Rolling Average or Frame Integration. When you are ready to capture the correction
image, select Rolling Average and enter the number of frames, enable Processing ON for
correction image and then click the Capture button to the right of Buffer. The captured averaged
image is stored in the buffer and ready to use a correction image.

10 HAMAMATSU
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How to Setup a Background Subtraction

Typically used in fluorescence microscopy, a background subtraction can be used when the image
presents a dark non-uniform background. To perform a background subtraction click Live, bring the
sample into focus and then move the stage off of the sample so that only the background is visible.
Next, follow the steps below, when finished move the stage to bring the sample into view and the
background subtraction is applied.

% Processing
Correction Image

;' Badkground subtraction Image: | Background.| o Select Buffer and
: Offset: | 100 : click Capture

Camera Offset
Enter 100

Further Processing :
(®) NONE LI

() Rolling Average Frames: | 4 =

(") Frame Integration

Aute Operation
() shade Carrection Offsst: I:D = Select Background

' Z Subtraction
(O Image Subtraction

Correction Image

(OBuffer | capture n Processing ON for
correction image

() subtraction/Addition

Hint: HCImage remembers the capture settings from the previous session, if background
subtraction was left enabled, Process ON will be displayed in the Camera Control panel. The
display image may appear distorted or black.

=¥ Camera Control -
Cooling
IProcess oM I Gain é Exposure
[ | Default 0 :|[zm0 Eln
HAMAMATSU 11 www.hcimage.com
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THE SEQUENCE PANE

The Sequence pane provides a variety of options for defining a time lapse or high speed streaming.
The sequence controls at the top of the pane (shown below) are always visible and used for
selecting the scan type and reporting in real time, information about an ongoing sequence. This
sections covers the basic steps for setting up a typical time lapse and high speed streaming.

Progress
Displays the
number of
images

Event Markers
Annotate the time §
when a significant

occurred }

Time Lapse

:Scan Settings i Scan Type
Esave and load Select acquisition
iscan settings ! type from list
i SelectScan Type | Time Lapse &
= High Speed Streaming
Start Stop

Progress

1 -**Event Marker: 0:

01,2 |3 4 5 6

Time Elapsed:

00:00:05.35 #====:e- -

w Delay Remaining:

00:00:00 | »

! Frame Rate

! Displays the current
speed in frames per
i second

: Elapsed Time

i Time from the start
i of the acquisition
(hh:mm:ss.ms)

The Scan Settings panel provides a variety of options for defining a time lapse to fit the needs of
your application. This section provides three examples of typical time lapse settings, using each of

the storage options.

AutoSave i

Define where and i
how to store
acquired data }

Speed i
Select maximum i
speed or define a

capture interval }

Storage Type
Write data directly |
to disk (Slow) oré
stream into
memory (Fast)

Define the amount of }
available RAM for
streaming :

Scan Settings -
& Autosave
(@) oD
O TIFF @ Live Image
PEEEEDOECOEEEENDEENDEENNERACO0EC000C .
(CIMPTIFF () Review
"' Enable Maximum Control 2 esssssssssimmmmsmmnnnns s s s nnnnnn .
(®) 0 Delay () Continuous
(O Field Delay1 sec  ®EndFrame | 290 =
(O Field Delay2 0.0 sec () End Time 0.0 sec
Type "u”, 'm", "s", "t" to change Units__ § .
OtoD'sk u=microsec, m=millisec, s=sec, t=min
i
[ T . (%) to Temporary Buffer
(®) to Memory (2555) RAM... :
RAM Limit i Temporary Buffer

i Stream data to memory with

: Display

;Select a live display
{ or to review
{acquired images

i Control

i Define acquisition
endpoint by user control,
{frame number or time
duration

i Tooltip

Hovering over the delay
time will display the units
i of time

;the option to delete or save to

ia CXD, TIFF or MPTIFF

www.hcimage.com
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How to Use AutoSave

In the AutoSave Properties dialog, the user can determine how and where to store the acquired
data. Image data can be saved as a CXD, TIFF or MPTIFF. The example below provides a

description of the Auto Save Properties dialog.

AutoSave Properties

Type
@cxp (TIFF () MPTIFF

Location

Folder: | D:\Experiment Data,

File Name

Erlie | GFP_10ms

Start Number: | 69 =

D Owverwrite Existing Data

..| ..................

[ Use Leading Zeros
{ ex: DO0D35)

ok Cancel o

Set the File Type
Select the file type

Set Location

Click the ellipsis icon and
navigate to the destination
directory

Set Default File Name
Enter file name

Save Settings
Click OK

Note: MPTIFF files have a 65 000 image limit or 4 GB size limit. For image sequences exceeding
these limits, multiple MPTIFF files will be saved and numbered sequentially.

Setup a Time Lapse - Save to Disk

The time lapse in this example will acquire an image every 30 seconds for 3 hours and the data will
be saved as a cxd. Once your are satisfied with capture settings and the sample is in focus, go to

the Sequence pane and follow the steps below.

Scan Type

Select Scan Type | Time Lapse -
= =
stop
Progress
fps Time Elapsed:
Event Marker : 0: w

Delay Remaining:
00:00:00 | »

Scan Settings

Select Time Lapse

Auto Save

AutoSave

(®) Live Image

Click the ellipses icon, select
CXD and enter the file location
and naming convention

Start Acquisition
Click Start

() MPTIFF () Review .
e Field Delay
¢ [#] Enable Maximum Control : Enter 30 s
i (O oDelay (_) Continuous
s () End Frame 0 = ;
te@FieldDelayl | 300 |sec - . End Time
i () End Time 30 |hre Enter 3 h
() Field Delay2 0.0 sec
DISK
(@) to Disk Select to DISK
() to Memory (2581) RAM. .. (") to Temparary Buffer e

HAMAMATSU 13
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Setup a Time Lapse - Save to the Temporary Buffer

Acquired data is stored in memory with the option to review the image sequence before saving or
deleting it. When Temporary Buffer is selected, End Frame is automatically enabled and display the
maximum number of frames that can be streamed to memory. Once your are satisfied with capture
setting and the sample is in focus, go to the Sequence pane and follow the steps below.

Scan Settings

S mspasssase

AutoSave

Select Scan Type | Time Lapse v
= H
Progress
fps Time Elapsed:
’7
Event Marker : 0: v Delay Remaining:
o123 4,5 6 7 & 9 00:00:00 |»

ol (®) Live Image
® e () Review
£ [+] Enable Maximum Contral :
i+48)0 Delay Continuous
(FieldDelayl | 0.0 |sec  (@)EndFrame | 90 =
() Field Delay2 0.0 sec End Time 0.0 ez
(0 to Disk
- (9 to Temporary Buffer
(_) to Memory (2481) RAM. .. ?

Type: ':E:' C¥XD

Location
Falder:
File Name

Prefic: | 061015

Start Mumber: | 7 =

|:| Owverwrite Existing Data

(IRange Define

Save Buffered Images

(I TIFF

() MPTIFF

D:\Data\DRG_GFF_10ms1),

Use Leading Zeros
(ex: 00035)

1..500
Count: 500, incr. 1

Cancel

©

o

6

Scan Type
Select Time Lapse

Auto Save

Click the ellipses icon,
select CXD and enter the
file location and naming
convention

Field Delay
Select 0 Delay

End Frame
Enter 500

Temporary Buffer
Select to Temporary Buffer

Start Acquisition
Click Start

Acquisition Complete
Review acquired data
using the playback
controls in the Image
Display

Save or Delete
Save - click OK
Delete - click Cancel

Note: Streaming to the Temporary Buffer is very useful because it provides the option to review
the image sequence when trying to capture specific event and for demonstrating camera speeds.

www.hcimage.com
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Setup a Time Lapse - Save to Memory

The time lapse in this example will store images in memory until the acquisition is stopped or runs
out of memory at which point the acquired images are saved to disk for the remainder of the time
lapse. Once your are satisfied with capture settings and the sample is in focus, go to the Sequence
pane and follow the steps below.

CXD and enter the file location
and naming convention

Scan Type
SelectScan Type | Time Lapse T . Select Time Lapse
= =
Progress
fps Time Elapsed:

Event Marker : 0 v Delay Remaining:

0|1 2134|566 T| & 9 00:00:00 | »
Scan Settings Auto Save

i .......................................................................... Click the e"ipSES icon, select

[¥] Autosave | .7

(®) Live Image

[®) (_)Review .
- e Field Delay

- . Select 0 Dela
 [] Enable Maximum Control : Y
i@ 0 Delay (®) Continuous Continuous

) Select Continuous

(FieldDelayl | 0.0 |sec  ()EndFrame | 2830

(JFeldDelay2z | 0.0 |sec  (JEndTime 0.0 |sec

Memory
...... L . Select to Memory

() to Temporary Buffer

i---:@:-hc Memory (9830) RAM... Start Acquisition
Click Start

High Speed Streaming

High Speed Streaming is used to obtain the fastest acquisition speed from the camera. This scan is
optimized for single channel streaming to RAM or directly to the computer's solid state drives (SSD)
configured in a RAID 0.

Note: Acquisition rates will vary based on the PC configuration, for information about the
computer requirements, please see the PC Recommendations for ORCA®-Fusion.

Control

Enter the number of frames
to acguire and the |
approximate end time is

displayedtotheright § | ' [ 2000 - Bect Time e

Stream Type

: : = S
Stream directly to HDD or DIsk | fAEiE EOETauEERIT D |EI° """"" : DCIMG Location
into memory with option to ™

Scan Settings 9

i Set a file location for

use Circular Buffer : RAM o | [JCrauar Buffer ! streaming data to DISK
AutoSave/AutoConvert | T + [] AutoSave AutoConvert | ... Display

. : Select a live display or to

DEf'”EthW Stf:EE?IES : oo ®Live Image review acquired images
ata is handled e ENRRNNRNR—— -
) 81-”:': i review
MPTIFF
HAMAMATSU 15 www.hcimage.com
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https://www.hamamatsu.com/sp/sys/en/documents/PC Recommendation for Orca-Quest Fusion FusionBT Lightning (20210517).pdf

Note: High Speed Streaming does not support multi-channel acquisition, camera registration
features (i.e., flip, rotation and pixel shift) or software processing operations (e.g., shade
correction and rolling average).

Steps for Streaming to Disk

When streaming to disk, a temporary file (.dcimg) is created to store the data while it is being
acquired, the temporary file location needs to be located on the RAID array, SSD drive, or the

fastest drive available. Configure the capture settings, go to the Sequence pane and follow the
steps below.

Select Scan Type

Select High Speed

= = Streaming

Progress

0 I:I fps Time Elapsed:

Event Marker: hd | Delay Remaining:

Select Scan Type | High Speed Streaming

012 3 4|5 6|7 & 9 00:00:00 | »

Enter Frame Count
Scan Settings . Enter the number of

; images to acquire
Frame Count 1000 = Best Time 9,5003 sec

............................................................................................. Select Stream Type
DISK | D:\Experiment Data\DCIMGYyec*.ddmg | El Select DISK

RAM Circular Buffer
Auto Convert File Type

A - , Enable AutoConvert and
Ll Qnver e

select file type
@ CxD @ Live Image
O TIFF

Orevi Start Streaming
T Review Click Start

Note: To leave the streamed data as a DCIMG file disable AutoConvert.

www.hcimage.com 16 HAMAMATSU
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Steps for Streaming to RAM

Acquired data is stored in memory with the option to review the image sequence before saving or
deleting it. In the AutoSave Properties dialog, the user can determine how and where to store the
acquired data. Once your are satisfied with capture settings and the sample is in focus, go to the

Sequence pane and follow the steps below.

Note: The Circular Buffer stores streamed data in memory, once the frame count has been

reached, the previous acquired data is replaced sequenti

ally. The cyclic process repeats until the

acquisition is stopped, leaving the most recent images stored in RAM.

Select Scan Type

sdetsonTe IR e Select High Speed
- Streamin
= = €
Progress
0 I:l fps Time Elapsed:
Event Marker: hd | Delay Remaining:
0|1 2/3 4, 5 6 T & 9 00:00:00 | »
Enter Frame Count
Scan Settings i ~ !Enter the numb.er of
images to acquire
Frame Count 1000 = Best Time seC
Select Stream Type
Select RAM
: DISK D:\Experiment Data\DCIMGYyec™. dcimg
: [ circular Buffer
Auto Save File Type
e e || Enable AutoSave and
AutoSave .
select file type
@cxp (®) Live Image
() TIFF Start Streaming
() Review .
) MPTIFE Click Start
HAMAMATSU 17 www.hcimage.com
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DATA REDUCTION

Reduce the amount of image data by using the LUT, a customizable Look Up Table that allows the
user to specify the range for 12 or 8-bit output. Data Reduction not only reduces the amount image
data that will be acquired, it allows for higher frame rates through USB 3.0 with 12 or 8-bit output.

Resolution Scan Mode CoaxFress
Fast 89.1 63.3 422 316
2304 x 2304 Standard 232 232
Ultra-quiet 542 542
Fast 100 80.1 534 40.0
2048 x 2048 Standard 26.1 26.1
Ultra-quiet 6.1 6.1
Fast 799 799
256 x 256 Standard 208 208
Ultra-quiet 48.6 48.6

Note: In order to achieve a reduced file size using Data Reduction, the images must be acquired
using High Speed Streaming to Disk and saved as DCIMG file type. Saving as or exporting to
another file type (e.g., cxd or tiff) will result in 16-bit file size.

LUT
How to Setup LUT Range 12-bit

Configure the capture settings and follow the instructions below.

Data Reduction - Set Bits Per Channel
Select 12-bit
E'"ELUT 5ej:u|:| Depth: 12 bit A
Setup LUT
................................................................................. Click LUT Setup button
LUT Setup >
Use Histogram Values: Set Min/Max Values
R SS—— e Click Get Min/Max button or
= Min IE = enter the values manually
(15-bit values) Max IE = and click OK
Enable LUT
Cancel Select LUT
www.hcimage.com 18 HAMAMATSU
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How to Setup LUT Range 8-bit

Configure the capture settings and follow the instructions below.

Data Reduction - Set Image Depth
Select 8-bit
ELUT SEJLID Depth:
Setup LUT
................................................................................. Click LUT Setup button
LUT Setup *
Use Histogram Values: Set Min/Max Values

. i E - Click Get Min/Max button or

enter the values manually

(16-bit values) Max | 31232 = and click OK
Enable LUT
Cancel Select LUT

How to Setup 12-bit / 8-bit without LUT
Configure the capture settings and follow the instructions below.

E— o Set Bits Per Channel
Enter 12-bit
[Owr | Sewp Depth:
e L) e LT
Disable LUT {uncheck)
E—— o Set Image Depth
Select 8-hit
QLUT 5Et|..||:l Depﬂq: ................... S
No LUT
Disable LUT {uncheck)

Note: The camera outputs MSB (most significant bit) 12-bit / 8-bit images. This is not suitable

for darker images as the lower 4-bits or 8-bits are lost. It works well for brighter images when
detail intensity is not important.

HAMAMATSU 19
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How to Save Data with LUT

Once the capture and LUT settings have been configured, go to the Sequence pane and select High

Speed Streaming from the Select Scan Type list.

Select Scan Type | High Speed Streaming
= =
Progress
’T I:I fps Time Elapsed:

s

Event Marker:

Delay Remaining:
o1 2/3 4|5 6 T & 9 I 00:00:00 | »
Scan Settings -

Frame Count 1000 = Best Time 9,9003 sec

RAM Circular Buffer
AutoConvert
@cxo (®) Live Image
Ot () Review
(I MPTIFF

Select Scan Type
Select High Speed
Streaming

Enter Frame Count
Enter the number of
images to acquire

Select Stream Type
Select DISK

Auto Convert File Type
Enable AutoConvert and
select file type

Start Streaming
Click Start

www.hcimage.com 20
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EXTERNAL INPUT TRIGGER MODES

The camera has various external input trigger functions to synchronize the camera with the
external equipment. In the external trigger mode, the external equipment becomes a master and
the camera becomes a slave. For information on Light Sheet capture modes, please see

"LightSheet Mode" on page 35.
Trigger Modes, Speed and Registration

QYT @t  (OFast

ez Quiet

Capture Mode
AREA

S
LIGHT SHEET

Master
L Pulse

External

Pas

Delay
Setup

[ show Output Trigger Options

Trigger Modes, Speed and Registration

QY2 Gstd  (OFast

Quiet Camera Info...

Speed

Registration

Capture Mode

AREA External Input Trigger Option

1 =

-

Pos Meg

Delay 0 2

External: Edge x| us

External: Level
External: Sync Readout
External: Start Trigger

[ 5how Output Trigger Options

External Trigger Delay Function

For each external input trigger mode of the camera, a delay can be set between the input trigger
signal and the start of capture of the camera. A delay from O ps to 10 s (10 us steps) can be
entered in the Delay box under External Input Trigger Option.

External Edge Trigger

An external signal triggers the start of exposure timing for each frame (i.e., the rising/falling edge
of the external pulse triggers the capture of a frame). The exposure time is set by HCImage.

Edge trigger mode

External trigger

Internal exposure timing setting

O(H)
1(H)

M- 1(|‘-|]

N(H)

Sensor readout

CoaxPress data output

USB 3.0 data output

Global exposure ming output

Trigaer ready output (CoaXPress)
Trigger ready output (USB 3.0)

1
—

1

M

* Delay: 3H, Jitter:=1H

External Edge and Level Trigger

: Maximum Speed = Exposure Time + Readout Time

HAMAMATSU
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Setup Capture Mode for External Edge Trigger

Follow the steps below to enable external edge trigger mode in HCImage. Enter the exposure time
in the Camera Control panel. Click Live and the software will wait until the camera receives the
external signal before displaying an image. A stream of triggers are required for continuously
updated images.

Trigger Modes, Speed and Registration

Speed (O] Ulh_'a (Ostd (O Fast Camera Info...
Quiet
FETETENLT Set Capture Mode
Capture Mode ........................................................... select External Edge Trigger
AREA External Input Trigger Option

(@ Pos (JMNeg 1 =
External: Edge Trigger Delay

Delay |0 =yt e Enter optional trigger delay

Maste
O s Setup Interval: 100.0ms  Burst Count: 1

Pulse

[ show Output Trigger Options

External Level Trigger
In external level trigger mode, an external signal controls the start of exposure timing and the
exposure time length. The exposure time is determine by the trigger pulse width.
Level trigger mode
Extermal trigger | 1 B L

Exposure time e

OH) — 7
1(H)

s

N-1{H])
M(H]

Sensar readout |—|

CroaxPress data output i—|
USBE 3.0 data output I

1

Global exposure timing output |—| Mo

Trigger ready output (CoaXPress] —— |—|

Trigger ready output (USE 3.0 —— |—|

* Delay: 3H, Jitter:=1H

Note: In External Level Trigger mode, the exposure time in the Camera Control panel is grayed
out because the exposure time is controlled by an external source.
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Setup Capture Mode for External Level Trigger

Follow the steps below to enable external level trigger mode in HCImage. Click Live and the
software will wait until the camera receives the external signal before displaying an image. A
stream of triggers are required for continuously updated images.

Trigger Modes, Speed and Registration

Speed O] Sljzt (istd () Fast Camera Info...
FELEIEIT Set Capture Mode
Capture Mode e Select External Level Trigger
AREA External Input Trigger Option
{®Pos (JNeg 1 =

External: Level

Trigger Delay
Delay |0 | gt e Enter optional trigger delay

D Master

Pulze Izile

[ show output Trigger Options

Synchronous Readout Trigger

(1) Normal operation (pulse count 1)

The synchronous readout trigger mode is used for continuous imaging when it is necessary to
control the exposure start timing of each frame from an outside source and also when it is
necessary to secure as long exposure time as possible. In the synchronous readout trigger mode,
the camera ends each exposure, starts the readout and also, at the same time, starts the next
exposure at the edge of the input trigger signal (rising /falling edge). That is, the interval between
the same edges of the input trigger becomes the exposure time. So the first pulse starts exposing
the first frame, the second pulse stops the exposure and starts the readout of the first frame and at
the same time starts exposing the second frame. The third pulse stops the exposure and starts the
readout of the second frame and at the same time, starts exposing the third frame. The minimum
exposure time is equal to the readout time.

Synchronous readout trigger pulse count 1
External trigger [ Lo pulse count 71

Exposure time

oH) T e

iH 7 2
L)

MN{H) :

Sansor readout B —

CoaxPress data output N

SE 3.0 data output |

Global exposura timing output 1]

Trigger ready cutput (CoaXPress) — -
Trigger ready output (LS8 3.0) — M

* Delay: 6H, Jitter:s1H
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Setup Synchronous Readout Trigger (pulse count 1)

Follow the steps below to enable synchronous readout mode in HCImage. Click Live and the
software will wait until the camera receives the external signal before displaying an image. A
stream of pulses are required for continuously updated images or at least 2 pulses are required to
capture a single image.

Trigger Modes, Speed and Registration

Speed ©g||:]i':t (std  (C)Fast Camera Info... Set Capture Mode

g 1 Select Synchronous Readout
8 Registration

Capture Mode
External Input Trigger Option

b ® O Pulse Count
- Fos MNeg 1 Bl Ll N
External: Sync Readout * = Enter 1 pulse
Delay 0 = V- PP .
Maste 2 .
] pﬁser Setup Interval: 100.0ms  Burst Count: 1 Trigger Delay
Enter optional trigger delay

[ show Output Trigger Options

(2) Pulse count
Useful for synchronizing the camera with a spinning disk confocal, the exposure time is determined

by a specified number of timing pulses or pulse count. For example, the pulse count is set to 4. The
first pulse starts exposing the first frame, the fifth pulse stops the exposure and starts the readout
of the first frame and at the same time starts exposing the second frame. The eighth pulse stops
the exposure and starts the readout of the second frame and at the same time, starts exposing the
third frame.

Synchronous readout trigger pulse count 4
External trigger I]_I L3 _I71 I?l |?| |T|

Exposure time P pulse count
o) T
1H) P
N-1(H)
N(H)

Sensor readout B —

CoaXPress data output ﬁ

Global exposure timing output —-—l ] I
Trigger ready output (CoaXPress) —i —

* Delay: 6H, Jitter: =1H
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Setup Synchronous Readout Trigger (pulse count 4)

Follow the steps below to enable synchronous readout mode in HCImage. Click Live and the
software will wait until the camera receives the required external signal pulses before displaying an
image. A stream of pulses are required for continuously updated images or at least 5 pulses are
required to capture a single image.

Trigger Modes, Speed and Registration -
Speed @gljzt (std  (CFast Camera Info... Set Capture Mode
preese e Selact Synchronous Readout
: Registration
Capture Mode
External Input Trigger Option
ER ¥ ®ros O Pulse Count
& Pos Neg q k= Ll ... o
External: Sync Readout * =z Enter 4 pulses
Delay |0 =TT Y P N .
Maste H
O Pauslser Setup Interval: 100.0 ms Burst Count: 1 Trigger Delay
Enter optional trigger delay
[]show Qutput Trigger Options

External Start Trigger

External start trigger mode utilizes a single trigger pulse to start acquiring images. An external
signal triggers the start of exposure and then the camera acquires images at max frame rate in
internal "free running" mode. This mode is only available when acquiring a single channel.

Start trigger mode
External trigger ]

Internal exposure timing setting

N-1(H)
N(H)

Sensor readout

CoaxXPress data output
USBE 3.0 data output

Global exposure timing output |

Trigger ready output (CoaxPress) ———
-

Trigger ready output (USB 3.0)

* Delay: 3H, Jitter:=1H
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Setup Capture Mode for External Start Trigger

Follow the steps below to enable external start trigger mode in HCImage. Enter the exposure time

in the Camera Control panel. Click Live and the software will wait until the camera receives the
external signal before displaying an image.

Trigger Modes, Speed and Registration *
Speed @ Ultra (std (C)Fast Camera Info...
Quiet
Registration

Set Capture Mode

Capture Mode Jrennenen s - Select External Start Trigger

AREA v External Input Trigger Option
: (@ Pos (JMeg 1 =
External: Start Trigger +*

Trigger Delay
Delay |0 gt 9 Enter optional trigger delay
D Master

Pulse Setup Inkterval; 100.0 ms Bursk Counk: 1

[]show Output Trigger Options
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MASTER PULSE

The ORCA®-Fusion has a pulse generator built into the camera. Master Pulse can be used to control
the timing of the camera as well as for synchronizing another camera and devices. Master Pulse
timing modes include: Continuous, Start and Burst.

Master Pulse

Mode Required Capture Mode Description
Continuous Edge Pulse is output at a specified interval which allows
for control of the frame rate
Start External Start Trigger External source triggers the start of timing and then
pulse output is at specified interval
Burst External Edge Trigger External source triggers a specified number of
pulses

How to Set Master Pulse Continuous Mode

In the Capture pane enter the exposure time and then expand the Trigger Modes, Speed and
Registration panel. Follow the steps below to configure the Master Pulse with Internal mode. Once
configured, click Live and the camera will wait for the external trigger to begin acquiring images.

-

Trigger Modes, Speed and Registration

Speed 9] Ultra ()std (@ Fast Camera Info...
Quiet
RIS Set Capture Mode
Capture Mode ........................................................... select Internal
AREA External Input Trigger Option

o Pos Neg 1
Continuous (Edge) A4

Select Master Pulse

* Master Enable Master Pulse and click
-5E1LIIII Interval: 10.0 ms Burst Count: 10
Pulse - the Master Pulse Setup button

[] show Output Trigger Options

Master Pulse Setup X Set Master Pulse Interval

Enter the pulse interval and

: | 10,08 i
Interval: ms click OK

Burst Count: 10 =

-

Cancel
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How to Set Master Pulse Burst Mode

Make sure that the trigger cable is connected to the External Trigger SMA port on the back of the
camera. In the Capture pane enter the exposure time and then expand the Trigger Modes, Speed
and Registration panel. Follow the steps below to configure the Master Pulse Burst Mode with the
external edge trigger. Once configured, click Live and the camera will wait for the external trigger

to begin acquiring images.

Ultra
Speed ) Quiet (Cistd
Capture Mode
AREA

External: Burst (Edge)

[]show Output Trigger Options

Trigger Modes, Speed and Registration

1 Maste
pauTser Interval: 2.001ms

Camera Info...

(®) Fast

Registration

External Input Trigger Option

®Pos (JNeg 1 =

Burst Count: 10

Master Pulse Setup *

Interval: | 2001 |ms

Cancel

How to Set Master Pulse Start Mode

In the Capture pane enter the exposure time and then expand the Trigger Modes, Speed and
Registration panel. Follow the steps below to configure the Master Pulse with the external start
trigger. Once configured, click Live and the camera will wait for the external trigger to begin

acquiring images.

Capture Mode
AREA

External: Start Trigaer (Edge)

[]show Qutput Trigger Options

= Master
Pulse Interval: 10.0 ms

Trigger Modes, Speed and Registration

Speed O gﬁ:t ()std (@ Fast

Camera Info...

Registration

External Input Trigger Option

®Pos () Neg 1 =

&

Master Pulse Setup d

Interval: ms

-

Burst Count: 10

-

Cancel

Set Capture Mode
Select External Edge Trigger

Select Master Pulse
Enable Master Pulse and click
the Master Pulse Setup button

Configure Master Pulse
Enter the pulse interval, the
number of pulses and click OK

Set Capture Mode
Select External Start Trigger

Select Master Pulse
Enable Master Pulse and click
the Master Pulse Setup button

Set Master Pulse Interval
Enter the pulse interval and
click OK

www.hcimage.com
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CAMERA TRIGGER OUTPUT

The camera provides a range of trigger output signals to synchronize with an external instrument
where the camera becomes the master and the external instrument becomes the slave. There are
three different trigger output functions, as well as a continuous High output (High output fixed) or
continuous Low output (Low output fixed). These three different trigger output functions can be
selected by software command, and they are output from any of the Timing out connectors.

Timing Output : : Show Output i Polarity i Trigger Output
SMA connectors | Trigger Options i Positive or | Three output trigger
onthe backof | | Expand output i Negative i functions plus a continuous
the camera | ! trigger panel i fixed High or Low output

Show Cutput Trigger Options:

Qutput Trigger :
: H i Programmable Trigger Option
N Output Trigger § ~ |

........ L g : Delay O 2 lus
®Pos ONeg i
2 —.i  Peried 10 ;g
kind  |EXPOSURE C
f. fl’ O Source | TRIGGER
g et
PROGRAMABLE
3 TRIGGER READY Pre HSYNC Count 0 =
—— HIGH

Global Exposure Output

Global exposure output is used to precisely control the on/off timing of an external illumination
source in order to synchronize with the global exposure period, when all of the sensor lines expose
at the same time. This mode is typically used for controlling a pulsed illumination source such as a
laser or LEDs, as well as a fast shutter.

Global Exposure Time = Exposure Time - Readout Time

Global exposure timing output
Intermal exposure timing setting
OH)
1{H)

N-1(H)
N(H)

Sersor readout _|_ _| i
Global exposure iming output. ——_____ [—— [

Note: There is no output signal when the exposure time is less than the frame rate.
Electrical shutter mode - CoaXPress
Internal exposure timing setting  F— —
O(H)
1Hy

-

s

M-1(H)

N(H) i

Sensar readout - | l

Global exposure timing output i
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Setup Global Exposure Output Trigger

Set Output Port Set the Polarity Set Trigger Output
Select connector 1 Select Positive Select Exposure
from the list :

[+] Show Output Trigger Options

Qutput Trigger
Programmable Trigger Option
........................... . Output Trigger
Delay 0 2 lus
: Period | 1.0 * ms

-

@

Kind EXPOSURE
Source | TRIGGER

L3

Pre HSYMC Count O

Programmable Timing Output

By using the programmable timing output, synchronizing external devices is simple. A system that
needs simple timing signal does not require a delay unit or pulse generator. It is possible to
program and output a pulse that has an optional pulse width and an optional delay time to the end
of readout timing or Vsync. The range for delay time is 0 us to 10 s, and the range for pulse width is
1 pysto 10 s (1 s steps).

Note: Programmable triggers occur after the frame that triggers it.

Timing Output Trigger Output Trigger Options
Select connector 1 Select Configure the:
: from the list i Programmable i Pulse Delay

from the list ! RangeOpsto10s
: Pulse Duration

Show Output Trigger Options Range 1 s to 10 s

i Output Trigger Reference Signal

- H P ble Tri Opt Wannnnnn -
1 v Output Trigger rogrammanie Triager Hpton Determines when
: Delay |0 =lus the camera outputs
®Pos Oneg : a pulse, at the
H Period | 1.0 = ms beginni d of
Kind | PROGRAMABLE > = eginning or end o

Source READOUTEMD readout

Pre HSYMC Count 0 =

-

The relation between the parameter which can be set with each reference signal, and an output
signal becomes below.

Reference Signal Output Signal

Readout End Camera outputs a pulse after certain delay from the end of sensor readout.

Vsync Camera outputs a pulse after certain delay from the beginning of readout.

Trigger Camera outputs a pulse after a certain delay, from the master pulse.
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Programmable timing output

Extermnal trigger [
O(H) E
1(H) s
N=-1(H)
N(H)
Sensor readout
. Delay ————
Read end : : = T width
; i Delay :
Vsync f Dalay - " Width
Trigger - width
Setup Programmable Output Trigger
Timing Output Trigger Output Trigger Options
Select connector 1 Select Configure the:
: from the list i Programmable i Pulse Delay
: from the list ! RangeOpsto10s
: Pulse Duration
Show Output Trigger Options : ] Range 1 psto 10 s
i Output Trigger : : . Reference Signal
1:’ Output Trigger v Programmable Trigger Option Determines when

Delay |0 ~|us the camera outputs
@Pos ONeg a pulse, at the

Kind  PROGRAMABLE o Period II =] ™S beginning or end of

Source |READOUTEMD  ~ readout

Pre HSYNC Count | 0 =

-

Trigger Ready Output

The trigger ready output is useful to make the frame intervals as short as possible in external
trigger mode. For example, when the camera is working in the edge trigger mode, the next frame
can start after the previous frame exposure is done. Thus, the camera can not accept a trigger for
the next frame during the exposure period. The trigger ready output shows the trigger ready period

when the camera can accept an external trigger in the external trigger mode.

Setup Trigger Ready Output Trigger

Set Output Port Set the Polarity Trigger Output
Select connector 1 Select Positive Select Trigger

from the list i Ready from the list

[+ show Cutput Trigger Options

Output Trigger
Programmable Trigger Option
........................... . rrepee———
Delay 0 2 lus
: Period | 1.0 “ms

kind | TRIGGERRREADY &'
Source TRIGGER

L3

Pre HSYNC Count O
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GLOBAL RESET

Global reset function is used to reset the electric charge of all of the pixels at the same time, just
before acquiring an image. This allows all of the pixels to start exposing at the same time. The first
line of the sensor exposes for the exposure time. The subsequent lines expose for the exposure
time plus the readout time. This means that the last lines of the sensor will expose for 10 ms longer
than the middle line. Global reset will work with External Edge and Level trigger modes.

Note: For optimal results, a dark condition is required during the readout of all of the lines.

Edge Trigger with Global Reset

This mode is used with Global Exposure Synchronization. On the edge of the voltage change of the
external trigger input, all of the lines start exposing. The first line of the sensor exposes for the
exposure time set in HCImage. The subsequent lines expose for the exposure time plus readout
time. This mode allows for external equipment to be the master and to precisely control the start of
the global exposure timing.

Edge trigger with global reset
Extemnal trigger ] I

Internal exposure timing setting

Q(H) ! Dark
1{H) 5 Condition

N-1(H)
N{H)

sensor readoUt L—I Ll_
-
=

CoakPress data autput ]—|
1USB 3.0 data output [

Global exposure timing output —|
Trigger ready ocutput (CoaxPress)

1
.

* Delay: 3H, Jitter: =1H

Trigger ready output (USE 3.0)

1]
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Setup Capture Mode for External Edge Trigger

Follow the steps below to enable external edge trigger mode in HCImage. Enter the exposure time
in the Camera Control panel. Click Live and the software will wait until the camera receives the
external signal before displaying an image.

Capture Mode

Show Qutput Trigger Options

AREA
|Exterr|a|: Edge " |
Maste
U pauTSEr Setup Interval: 10,0 ms

Qutput Trigger

Qutput Trigger
@Pos ONeg

kind  |EXPOSURE ~

Advanced Camera Properties

Trigger Modes, Speed and Registration

Speed 9 gﬁ:t ®std ()Fast

Camera Info...
Registration

External Input Trigger Option

®Pos (_)Neg 1 =

Delay 0 = us

Burst Count: 1

Programmable Trigger Option

Delay 0 *lus

-

Period | 1.0 * 'ms

-

Source  READOUT END

Pre HSYNC Count O =

DCAM Properties A

MName

Yalue

TRIGGER GLOBAL EXPOSURE
TRIGGER CONNECTOR
INTERNAL TRIGGER HAMDLING

GLOBAL RESET  wofireseese: g

BMC
SHORTER EXPOSLURE ¥

Capture Mode
Select External Edge
Trigger from the list

Timing Output
Select connector 1
from the list

Trigger Output
Select Exposure
from the list

Trigger Global Exposure
Select Global Reset
from the list

HAMAMATSU
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Level Trigger with Global Reset

This mode is used with Global Exposure Synchronization. On the edge of the voltage change of the
external trigger input, all of the lines start exposing. The first line of the sensor exposes until the
edge of the voltage of the external trigger input. The subsequent lines expose for the exposure time
plus readout time. This mode allows for external equipment to be the master and to precisely
control the start of the global exposure timing.

Level trigger with global reset
Extemal trigger 1
Internal exposure timing setting ' i

O(H)
1(H)

T

Cark
Condition

M=1(H}
N(H)

sensar readout o |
CoakxPress data autput f ]_ |
1USB 3.0 data output g ; I

I
—
Global exposure timing autput N | e

—_—

Trigger ready cutput {CoaxPress) = | [ ]

Trigger ready output (USE 3.0) ' m
* Delay: 3H, Jitter: =14

Setup Capture Mode for External Level Trigger

Follow the steps below to enable external level trigger mode in HCImage. Click Live and the
software will wait until the camera receives the external signal before displaying an image.

Trigger Modes, Speed and Registration

Ultra Capture Mode
Speed ] Ouiet @®std  (C)Fast Camera Info...

Select External Level

Registration Trigger from the list
Capture Mode

AREA External Input Trigger Option

®Pos (_)Neg 1 =

Timing Output
Delay |0 = | LS Select connector 1
Maste from the list
[ Pauslser Setup Interval; 10,0 ms Burst Count: 1

|External: Level ~ |

Qutput Trigger
Programmable Trigger Option
Output Trigger
Delay O > lus Trigger Output
®@Pos (ONeg _ Select Exposure
Kind |Exposunf » Period | 1O > |ms from the list

Source | READOUT END

Pre HSYNC Count 0 =

-

Advanced Camera Properties

DCAM Properties ~
L= L= Trigger Global Exposure
TRIGGER GLOBAL EXPOSURE GLOBAL RESET v - select Global Reset
TRIGGER COMMECTOR BMC from the list
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LIGHTSHEET MODE

Lightsheet Microscopy, sometimes referred to as SPIM (Selective Plane Illumination Microscopy)
requires synchronizing image acquisition with the movement of light as it sweeps across a sample.
The ORCA®-Fusion Lightsheet Mode incorporates specific timing features and a unified readout
direction allow for this synchronization to occur.

Readout Direction

With normal area mode, the camera readout is from the center line to the top line and to the
bottom line simultaneously. With lightsheet mode, the camera readout is from the top to the
bottom line or from the bottom to the top line.

: Normal Area Mode : Lightsheet Readout Mode

\ ) —
“ s / oy

How to Change Readout Direction

With a lightsheet mode enabled, expand the Advanced Camera Properties panel and under DCAM
Properties, select Forward or Backward from Readout Direction list.

Readout Direction: : Forward i Backward

Forward/Backward i i Top to bottom readout i Bottom to top readout
e T e \, i .
WL TrGGEn oL o \ — [
e T CumECT WCe — \ ) /
-:::Eggﬂgﬂlzzsnrtmun J" : :> |:>
T I T—TTT ) / —
TMING GLOBA EXPOSURE DELAY 102N “ I:b J I:—}

The size and position of the sub-array can be configured according to the table below.

Size Position
Horizontal Vertical Horizontal Vertical
1 pixel 4lines 1 pixel 4lines
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Lightsheet Capture Modes

Lightsheet Modes are accessible from the Capture Mode list in the Trigger Modes, Speed and
Registration panel shown below. The ORCA®-Fusion supports three modes for lightsheet
microscopy as described below. Along with each description is a basic set of steps for enabling that
particular lightsheet mode in HCImage.

¢ Light Sheet Modes

: Trigger Modes, Speed and Registration izl
i Speed Ut yerg (OFast
et @que O OF
g Registration
; Capture Mode
; LIGHT SHEET External Input Trigger Option
I Pos (_Neg |1 =
Internal ~
Delay 0 “lus

External: Edge =
External: Start Trigger

Ll Pulse Setup Inkerval; 10,0 ms Burst Count: 1

Internal "Free Running" Mode
Synchronization is determined by the empirically matching the rate of the sweep of the light sheet
and the camera readout to each other. There is no hardware or software triggering involved.

Lightsheet internal mode
Internal exposure timing setting

O(H)
L(H)

N-1(H)
N(H)

Sensor readout

CoaXPress data output e S E—
USB 3.0 data output
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How to Setup Light Sheet Internal Mode

Follow the steps below to enable Internal Lightsheet Mode and to have the camera output an
external trigger for every frame.

Trigger Modes, Speed and Registration

Speed élﬁi—eat Std Fast Camera Info...
FEEEEILT Capture Mode
Capture Mode Select Light Sheet
L IGHT SHEET P External Input Trigger Option and Internal from the
| Pos Neg 1 = list
Internal e
Line Interval [4.3676 = 4 Btz - |us Timing Output
Moste Select connector 1
[ Pauslser Setup Interval: 10,0 ms Burst Count: 1 from the list

Show Qutput Trigger Options Trigger Dutput

Output Trigger Select Programmable

Programmable Trigger Option .
1w Output Trigger from the list

Delay |0 = |us
@ Pos (OMNeg Trigger Options
i Period 1.0 = | ms Select Readout End

A 1 O Wy from the list
Source | READGUNENG B Configure the:
= Pulse Delay
Pre HSYNC C t 3
re oun I: ks Range 0 psto 10 s

Pulse Duration
Range 1 psto 10 s

External "Edge" Trigger Mode

An external device triggers the camera at the start of each image frame. The exposure time is set
by HCImage. This provides synchronization between the readout of the camera and the subsequent
sweep of the light sheet. This method provides the most control over the camera and lightsheet
synchronization.

Note: Lightsheet External Trigger Mode is a frame trigger not a line trigger.

Lightsheet edge trigger mode

External trigger 1 [ : l
Internal exposure timing setting — -\— —
O(H) . N
1(H) "
M=1(H)}
M{H)

Sensor readout

CoaXPress data output
USE 3.0 data output

Trigger ready output (CoaXPress) — i

Trigger ready cutput (USB 3.0) — m
= Delay: 3H, Jitter:21H
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Setup Lightsheet External "Edge" Trigger Mode

Follow the steps in Part 1 below in RED, to enable External Lightsheet Mode and to enable the
camera trigger ready output for connector 1. Next, follow the steps in Part 2 (Blue) to have the
camera output an external trigger from connector 2 for every line.

Trigger Modes, S5peed and Registration

Uisa Capture Mode

e Quiet e Fast S ITLT Select External Light
Registration Sheet from the list
Capture Mode
LIGHT SHEET — External Input Trigger Option Timing Output
|Externa|: Edge w | OFz= @0 ! > Select CDn-nectDr 1
Line Interval IE o/ Delay |0 =] s from the list

Master
L]

Pulse —

Trigger Output
Select Trigger Ready

Cutput Trigger
S from the list

QOutput Trigger

®@pros (Neg Timing Output

Period 1.0 Z ms
Kind  |TRIGGERREADY | Select connector 2 from

Programmable Trigger Option

Delay | 0O = lus

Source | HSYMC the list

Pre HSYMC Count | ] =

Programmable Trigger Option

Trigger Output
Select Programmable
from the list

QOutput Trigger
Output Trigger
@ Pos O MNeg

kind  |PROGRAMABLE

Delay |0 = us

-

Trigger Options
Select Hsync from the list
: Configure the:
SGUFCE HSYN': CLETEEEIT FERTETR ] PUISE [)EIajt
Range O psto 10 s
Pre HSYMC Count E = Pulse Duration

Range 1l psto 10 s

i
e

Period | 1.0 = ms
~]
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External Start Trigger Mode

An external device triggers the camera to begin acquiring images in internal mode. As in “free
running” operation the sweep of the light sheet and the readout of the camera need to have been
previously matched empirically.

Note: Lightsheet External Start Trigger Mode is only available when acquiring a single channel.

Lightsheet start trig_ger mode

Extemal trigger | : l
Internal exposure timing setting —4 ,_
OfHY e A I
1(H) PO
M-1(H)
N{H)

Sensor readaut

CoaxPress data output
USBE 3.0 data output

Trigger ready output (CoaxXPress) —

Trigger ready output (USB 3.0)

* Delay: 44, Jitter: =1H

Setup Lightsheet External Start Trigger Mode

Follow the steps below to enable External Start Trigger Lightsheet Mode and to enable the camera
trigger ready output for connector 1.

Trigger Modes, Speed and Registration

- Capture Mode

Speed Std Fast Camera Info...

Quiet Select External Start
Registration Trigger Llf.ght Sheet
from the list
Capture Mode
External Input Trigger Option L.
L1EFTTEREET e @pos O Timing Output
Pos Neg 1 =
|Exhema|: Start Trigger VI hd Select connector 1
= from the list
Line Interval [ 48676 =) 4 Delay |0 v us
Maste
D Pﬁser Setup Interval: 10,0 ms Burst Count: 1 Trigger Output
Select Trigger Ready
Output Trigger .
Programmable Trigger Option from the list
Qutput Trigger ~
Delay O T
@ Pos O Meg
Period 1.0 > ms

Kind |TRIGGERREADY

Source |HSYMNC

[a=]
»

Pre HSYMNC Count

HAMAMATSU 39 www.hcimage.com

PHOTON IS OUR BUSINESS




Programmable Timing Output

By using the programmable timing output, synchronizing with external devices is simple. A system
which needs simple timing signal does not require a delay unit or pulse generator. It is possible to
program and output a pulse that has an optional pulse width and an optional delay time to the end
of Readout timing, Vsync, Input trigger signal or Hsync. The range of delay is 0 us to 10 s, and the
range of pulse widthis 1 us to 10 s (1 us steps).

Note: In Lightsheet mode, programmable timing out can output an external trigger every line
(Hsync) and frame (Readout End, Vsync, Input trigger signal). The camera can be a master to
control a stage and light source.

Show Qutput Trigger Options
Cutput Trigger

Source |[READOUT END wepeereresnesy

Programmable Trigger Option : Pulse Delay
E EREE T | aaahahasnan ..i Range O us to 10 s
Delay i} = = g K
O (@  Pulse Width
Peried | 1.0 = -
Kind PROGRAMABLE v s i Rangelpsto10s

! Reference Signal

END i Determines when the
Pre HEYT oo ¢ camera outputs a pulse
Trigger

The relation between the parameter which can be set with each reference signal, and an output
signal becomes as shown below.

Reference Signal Output Signal

Readout End Camera outputs a pulse after certain delay from the end of sensor readout
for each frame.

Vsync Camera outputs a pulse after certain delay from the beginning of readout
for each frame.

Trigger Camera outputs a pulse after a certain delay, from the master pulse.

Hsync Camera outputs a pulse after certain delay from the end of readout for

each line.

Lightsheet programmable timing output
[ 1

0O(H)
1(H) |

External trigger

N-1(H)
N(H)
Sensor readout

T
; Delay Width
i ¥ ¥ gl
Delay Width

Read end
Vsync

Trigger 5 _
“Delay  Width
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When you choose Hsync for the reference of programmable timing output, the camera can output a
number of pulses before the start of exposure. This is called Pre-Hsync.

Lightsheet programmable timing output - Hsync

External trigoer I

Hsync nﬂ_ﬂ_ﬂﬂﬂ_ﬂﬂﬂl‘_IULﬂJL"ﬂﬂﬂ_ﬂ_ﬂ
2lay A
=+ Width

Pre 4sy|1cVPL|Ise MNum

How to Setup Pre-Hsync Pulses

Follow the steps below to enable External Lightsheet Mode and then to have the camera output a
number of Pre-Hsync pulses prior to the start of exposure, as well as, send an external trigger for
every line.

Tri Modes, 5| nd Registrati
rigger es, Speed and Registration Capture Mode

Speed g&; Std Fast Camera Info... Select External Light
Sheet from the list
Registration
Capture Mode
LIGHT SHEET - External Input Trigger Option Timing Output
{®Pos (JNeg 1 B2 Select connector 1
External: Edge e from the list
Line Interval | 48676 = i ° - |us _
Trigger Output
Maste
] Pauslser Setup Interval: 10.0ms Burst Count: 1 Select Programmable

from the list

Show Qutput Trigger Options B B
Trigger Options

Qutput Trigger
Programmable Trigger Option SEIEICt Hsync from
-1 ~ Output Trigger  ~ the list
= =|us Configure the:
®Pos (CINeg Pulse Del
verod (10 % m Pulse Delay
Kind  |PROGRAMABLE v Range Opsto 10s
Range 1 psto 10 s
Pre HSYNC Count | 3 = Pre-Hsync Count
Enter the number of
pulses
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Advanced Camera Properties

DCAM Properties provide a list of camera parameters reported by DCAM. The camera properties
and reported values are specific to the connected camera and provide access to additional
functionality based on the capture mode. Most of the camera properties in the list display values
that cannot be changed and appear grayed out. In lightsheet mode, readout direction and internal
timing controls are available for synchronizing with external equipment. The camera readout
direction can be set to forward or backward as was described at the beginning of this section, see
"Readout Direction" on page 35.

Advanced Camera Properties

DCAM Properties - . Internal Timing Settings
Name value : For synchronizing the
34 : " - _mgw "
INTERMAL FRAME RATE 431654 ; : image acquisition with the

INTERMAL FRAME INTERVAL 0.0231721 i .| movement of the light
INTERMAL LINE SPEED 0.667052 =
INTERMAL LINE INTERVAL 97443006 5
-
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