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1 Integrated CoolLED Products:
e pE-2
o pE-300""", pE-300""" & pE-340™"
e pE-4000

2 Setting up your CoolLED lllumination System COM Port via USB:

1. The CoolLED driver file should be downloaded from the CoolLED website:

http://www.coolled.com/product-detail/imaging-software/

N.B. This is a general driver for Windows machines and all USB controlled CoolLED lllumination
Systems (pE-2, pE-300 Series & pE-4000).
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2. Save the files (.inf and certification files) to a preferential location on your Computer (e.g.
Desktop)

3. When the CoolLED Illumination System is plugged in, it will appear with a driver required
warning (Yellow exclamation mark). Right click and ‘update’ the driver, pointing it to the
previously downloaded directory containing the .inf file.

4. Once the CoolLED lllumination System has been successfully installed into Windows, check the
Virtual COM ports assigned by going into Device Manager. The CoolLED lllumination System
should be listed under ‘Ports’ (COM & LPT):

b -] Memory technology driver

b --B Mice and other pointing devices

b ‘A Monitors

Al_-? Metwork adapters

: vy Cisco Systems VPN Adapter for 64-bit Window
2 Microsoft Virtual WiFi Miniport Adapter

2 Qualcomm Atheros ARS485 802.11b/g/n WiFi
L. ¥ Realtek PCle GBE Family Controller

4 75 Ports (COM & LPT)

-2} Processors

. [ Sensors

» & Sound, video and game controllers
> .M Systemn devices

5 i Universal Serial Bus controllers

Figure 1: Device Manager with a pE-4000 installed.

Either COM port may be used for control. The creation of two COM ports is to allow for multiple
uses (for example: one could be used for controlling the CoolLED Illumination System whilst the
other is used for command testing). Additionally, it allows for ease of use if there is a COM port

conflict.

N.B. To install in MetaMorph, Windows must assign a COM port at or below COM9
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3 Configuring a CoolLED lllumination System in MetaMorph

3.1 Installing an lllumination System in MetaMorph

1. Firstly, open the ‘Meta Imaging Series Administrator’:

- = ™
I\’ Meta Imaging Series Administrator: Single User Configuration u

-

Lizt of Groups

. } . Select a Group and Press
Group Mame Hardware Setting  File Aszociation a Buttan to EuF'lstcumize:

ketatdorph Drefault

[ Azzign Hardware ]

[ Drop-ins#T oolbars ]

[ Clear Settings ]

' ] | P [ E dit Defaults ]
Freszing Set File Aszociation will zet the default group and the group to - —
be launched when stk and Hf images are double-clicked in Explorer [ Set File Aszociatian ]
[marked by ]
[ Enter Multi-Uzer Mode ] [ Configure Hardware ]
[ S et Administrator Password ] [ Create |cong ] [ k. ]

Figure 2: 'Meta Imaging Series Administrator' Window

2. Click on the ‘Configure Hardware’ button and then on the ‘Install System Devices’ button
within the Configure Hardware screen.
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Hardware Settings:

[ [ configue Acquiston |

[ Configure Devices J

[ Rename Setting ]

| Delete Setting |

[ Create New Setting ]

Install System Devices

Figure 3: 'Configure Hardware' Window

1. This will bring up the ‘Install System Devices’ Window. Click ‘CoolLED pE’ in the ‘Available
Hardware’ and click ‘Install >>'.

Avallable Hardware Inzstalled Devices

i AS|MS-2000
f# AutoFocus Sensor
i CARW 1A-Light
@ Cell Robotics Stage
i Charnlide

@ Chroma PhotoFluor
@ Chuo Seiki Focus
@ Chuo Seiki Stage
i COMIX Filter

i CoollED pE

i@ CRl‘arSpec
@ Custom Driver
@ DA02K

Ingtall = <4 Remove Settingz

Status

Mo device active. ezl

] ] [ Cancel

Figure 4: 'Install System Devices' Window
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2. MetaMorph should automatically recognise which CoolLED lllumination System is connected
and will install the correct number of wavelengths and intensities appropriately. However, if
MetaMorph has not recognised the COM port that your pE product is attached to, a
‘Connection Not Available’ pop-up such as the following will appear:

The connection for CoolLED pE on COML is not available. CoolLED pE will be
emulated.

If a COM port is not available, it could mean that another device is using the same
COM port,

Figure 5: Pop-up that appears as a result of no COM port connection

Clicking on OK will give the following screen showing that the device is now in ‘/EMULATION MODE’:

Available Hardware Installed Devices

@8 451 Ms-2000 =] CoolLED pE|
@8 Auto Focus Sensor -k PE LED Shutter 1
8 CARV II/X-Light ik pE LED Shutter 2
8 Cell Robotics Stage -k pE LED Shutter 3
@ Chamlide -k PpE LED Shutter 4
@8 Chroma PhotoFluor -k pE LED Intensity 1
@8 Chuo Seiki Focus -k pE LED Intensity 2
@8 Chuo Seiki Stage -k pE LED Intensity 3
@8 CONIX Filter ik PE LED Intensity 4

{8 CoollED pE fab pE LED Master Shutter
@ CRIVariSpec

@8 Custom Driver
@ DAQ2K

Install »» .. [<< Bemove] [ Settings ]

CoolLED pE on COM1 Remove Al

- IN EMULATION MODE -

Status

oK l ’ Cancel

Figure 6: CoolLED Device in 'EMULATION MODE'
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In order to fix this, click ‘Settings’ and then navigate to the ‘Connection Settings’ tab. In ‘Connection
Settings’, there is a ‘COM Port’ drop down. From this, select the correct COM Port that was
previously shown to be assigned in the Device Manager window. Then uncheck the ‘Operate Device
in emulation mode’ tick- box and press ‘OK’

CoolLED pE Settings.

Available components Included components

pE LED Intensity 1

pE LED Intensity 2

pE LED Intensity 3

pE LED Intensity 4

pE LED Master Shutter
pE LED Shutter 1

pE LED Shutter 2

pE LED Shutter 3

pE LED Shutter 4

Add >» << Remove

[7] Operate device in emulation mode

Parameter Group #1 | Connection Settings
Serial port settings

COM Port : Data Bits : _
Parity :

Parallel port settings

o @) Use serial port
LPT Pott:  |LPT1 v | () Use parallel port

Device notes

The "Multiple shutter components’ component type will only work properly
if the device is in 'Simultaneous’ mode. This requires firmware version
F1.8 or greater and must be activated manually by simultaneously
pressing the 'lambdal’ and 'lambdad’ buttons on the pod and then
pressing the 'lambda’ buttons individually to select the channels to

o el

0K ] [ Cancel

Figure 7: 'Connection Settings' for adjusting COM Port.
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3. Having been returned to ‘Install Systems Devices’, click ‘OK’ once more to return to the
‘Configure Hardware’ screen.

Hardware Settings:

[ [ configwre Acquisiion |

[ Configure Devices J

[ Rename Setting ]

[ Delete Setting ]

[ Create New Setting ]

Install System Devices

Figure 8: 'Configure Hardware' Window

4. Next, click ‘Configure Devices’. This will bring up ‘User Settings for “Default” hardware
configuration’. Having already installed the CoolLED Illumination System, it should appear
underneath ‘Available Devices’. Click ‘Add >>" button to add the CoolLED lllumination
System. You should now get a screen as below, whereby the ‘CoolLED pE’ is listed under
‘Claimed Devices'.
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. ™
User Settings for ‘Default’ hardware configuration - u

Available Devices Claimed Devices

(=8 CoollLED |:|E
- pE LED Shutter 1

- pE LED Shutter 2

- pE LED Shutter 3

- pE LED Shutter 4

- pE LED Intensity 1

- pE LED Intensity 2

- pE LED Intensgity 3

- pE LED Intensity 4

- pE LED bk azter Shutter

Add Al Add 5> Settings

Status
0 devices available. 1 devices claimed. Remove Al

juu}
-

[ Cancel

Apply ]

Figure 9: CoolLED pE Installed and ‘claimed’ in MetaMorph

5. With the system now installed, click ‘OK’ to leave this screen and then again on ‘Configure
Hardware’ screen. Finally click on ‘OK’ to exit ‘Meta Imaging Series Administrator’.

6. MetaMorph itself can now be opened.
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3.2 Configuring a CoolLED lllumination System in MetaMorph

After opening up MetaMorph, you can reach the CoolLED lllumination System in two ways. One
method is by navigating go to ‘Devices’ and then ‘Device control’ (See below). You can then
navigate to the ‘configure’ tab before clicking ‘configure illumination’.

[iMetaMorh e SIS s Seem S . i - -
IFde Edit Regions Stack Acquire Devices Display Process Log Measure Journal Apps Window Help
W\-l“i[{Nme] v]@'h*ag;‘[None] -H b4 ﬂ’y-nostage— |¢1}*. & & ng:ﬂozmotor- ]
FEHBSEX @ 0%RD =2 E AN BDE TTR
2R B | A
2 PR &qQaE EECEEST
JEE-TIK]

©¥1 Device Control

Control | Configure |

llumination: | [Nene]
Magrification | [None]

Figure 10: 'Device Control' Window

Alternatively, you can select the ‘Configure lllumination’ icon on the toolbar:

Figure 11: 'Configure lllumination' icon

2. Either of these options will lead to ‘Configure Illlumination’. The below image conveys how this

window will appear if a pE-4000 is used:

9

www.CoolLED.com



CoolLED "<

Simply Better Control AN

71 Configure llumination EI' =] '@
Mame: lllum Setting 1 . Wavelength: 0 = @ Defined Settings:
[ Select on Condition | [No Components] [Mo Positions] m
Device Positions:
pE LED Intensity 1 #2 1 ol 100 2
pE LED Intensity 2 #2 4 b » 100 2
pE LED Intensity 3 #2 1 l* 100 2
pE LED Intensity 4 < b * 100 |2
pE LED Wavelength 1 2,365 -|
pE LED Wavelength 2 2. 460 -
PE LED Wavelength 3 [« ] [3.550 v
pE LED Wavelength 4 2,635 -|
pE LED Master Intensity 1 l* 100 2
pE LED Shutter 1 #2 @ Closed () Active () Open
pE LED Shutter 2 #2 @ Closed () Active () Open
pE LED Shutter 3 #2 @ Closed () Active (©) Open
pE LED Shutter 4 @ Closed () Active () Open
pE LED Master Shutter #2 @ Closed () Active () Open
| Add/Replace |
[] Run joumal when changing ilumination setting
Select... | <none zelected: [ femaxe ]
[] Run joumal when toggling active shutter(s) [ Backup... ] [ Restore... ]
Select... | <none zelected: [ Close ]

Figure 12: 'Configure Illumination' window

1. The tick boxes down the left-hand side of the window relate to whether the intensity,
wavelength or shutter of each LED channel can be altered or not. The intensity values can be
changed using the slider, whilst the wavelength of each channel can be changed via the drop
down.

2. Each channel can also be put into the Closed, Active or Open state using the pE LED Shutter 1-4:
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-When Closed: The given channel will not be switched on when the shutter icon is pressed.
-When Active: The given channels will be switched on when the shutter icon is clicked on.
-When the Open: The channel will switch on regardless of the shutter icon status.

- The global shutter is available as the ‘Master shutter’ at the bottom of the window, or as an icon at
the top of the ‘Configure lllumination” window:

Figure 13: 'Shutter' icon

N.B. Changes of channel intensity using the on-screen sliders will be updated immediately on the
CoolLED Control Pod. If changes of intensity are made to a given channel using the Control Pod, the
‘Resync’ button on the ‘Configure Illumination’ screen can be used to update MetaMorph.

11

www.CoolLED.com



CoolLED "<

Simply Better Control AN

4 Examples of Software Functionality:

4.1 ‘Defined Settings’

e In ‘Configure lllumination’, you can select any wavelength and intensity and create a ‘Defined
Setting’ for it which will be saved and can be reloaded; in the below example 550 nm has been
created by selecting ‘pE LED Intensity 3’, ‘pE LED Wavelength 3’, whilst only the ‘pE LED Shutter
3’ is active. It is possible to set up ‘Defined Settings’ with several wavelengths if applicable.

%] Configure lllumination E =
MName: 550nm . Wavelength: 0 = Defined Settings:
[7] Select on Condition | [No Components] [Mo Positions] m
e 470nm
evice Positions: 550nm
[] pE LED Intensity 1#2 1 k| (100 = £35nm
[] pE LED Intensity 2 #2 1 + |100 2
[Tl pE LED Intensity 3 #2 < * |50 .
[C] pE LED Intensity 4 1 PN g
[7] pE LED Wavelength 1 o] (] [2365
[C] pE LED Wavelength 2 | (| [3.470
pE LED Wavelength 3 [t ] |3.550 -
[C] pE LED Wavelength 4 of| (| 2635
[] pE LED Master Intensity 1 k100 :
pE LED Shutter 1 #2 @ Closed () Active (©) Open
pE LED Shutter 2 #2 @ Closed () Active () Open
pE LED Shutter 3 #2 () Closed @) Active () Open
pE LED Shutter 4 @ Closed () Active () Open
[C] pE LED Master Shutter 22 (@) Closed () Active () Open
| Add/Replace |
[7] Run joumal when changing ilumination setting
Select.. | <hone zelected: [ e ]
[ Run joumal when toagling active shutter(s) [ Backup... ] [ Restore... ]
Select... | <nhone selected: [ e ]

Figure 14: ‘Configure illumination” window with a 'Defined Setting' of 550 nm
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4.2 Multi-Dimensional Acquisition

1. If you have set up several ‘Defined Settings’, you can run ‘Multi-Dimensional Acquisition’ to
sequentially image using them. In the below example 365 nm, 470 nm, 550 nm and 635 nm have
been created.

r

¥ Configure llumination [= ][ = |[=]
Mame: 635nm . Wavelength: 0 = Defined Settings:
[ Select on Condition | [Mo Components] [Mo Positions] 4?ﬂnm
m
Device Posttions: 550nm
[] pE LED Intensity 1 #2 4 k100 : 635m
[ pE LED Intensity 2 #2 1 b 1100 .
("] pE LED Intensity 3 #2 1 + (100 :
pE LED Intensity 4 4 [l + 100 B
] pE LED Wavelength 1 (o] | [2 385
"] pE LED Wavelength 2 [ | [3.470
[7] pE LED Wavelength 3 (] ] [3.550
pE LED Wavelength 4 |2.635 -
[ pE LED Master Intensity 1 F 100 :
[] pE LED Shutter 1 #2 @ Closed () Active () Open
[] pE LED Shutter 2 #2 (@ Closed ) Active () Open
[C] pE LED Shutter 3 #2 (@ Clozed ) Active () Open
pE LED Shutter 4 (7 Closed (@ Active () Cpen
[T pE LED Master Shutter #2 (@) Closed () Active ) Open
| Add/Replace |
[] Run joumal when changing ilumination setting
Select.. | <none selected: [ s ]
[] Run joumal when toggling active shutten(s) [ Backup... ] [ Restare... ]
Select... | <none selected: [ Close ]

Figure 15: 'Configure Illlumination' Window with several 'Defined Settings'

2. Navigate to ‘Apps’, and click ‘Multi-Dimensional Acquisition’ The below window will appear:
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(7] Multi Dimensional Acquisition = @
Main

Tirnelapse Multiple Wavelengths

Wavelengths [ Stream
W1: 460nm [T Run Joumals

—————— Load State...

-

Display

Summary

(< P
Bin: 1 |5 Bn: 1 5 @ @ @ [1ZINDHE] '] I Acquie| | Close

Figure 16: 'Multi-Dimensional Acquisition' window

3. From here, you can select to run a ‘Timelapse’ and choose whether to use multiple wavelengths

via tick boxes.
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4. Navigating to the ‘Saving’ tab gives an opportunity to review the directory to which the data will

be saved:
(] Multi Dimensional Acquisition o] &
Main N o i . a
L Description: Images automatically saved with base file
Saving Mutti Dimensions Experiment )
Timelapse
Wavelengths o

W1: 365
——— CAMM\MAGES

w Increment base name if file exists
W3: 550nm Base Mame: Experment 18
Wd: 635nm
Display
Summary

Figure 17: 'Saving' tab in '"Multi-Dimensional Acquisition'

5. Navigating to the ‘Timelapse’ tab will allow alteration of Duration and Time Interval for

acquisition:
{7 Multi Dimensional Acquisition == c!
e Experiment Length
5aving Mumber of time points: 100 =
Timela
e W
Wavelengths
W1: 365nmm Time Irterval: 1 =
w Estimated minimum interval: 0.40 sec
W3: 550nm
Wd: 635nm
Display
Summary

Figure 18: 'Timelapse' tab in 'Multi-Dimensional Acquisition'
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To select the number of wavelengths, navigate to the ‘Wavelengths’ tab:

(7] Multi Dimensional Acquisition o @
Main -
Mumber of Wavelengths: 4 =
Saving
= Allow separate binning for each wavelength
Tirnelapse
Wavelengths
WL 365 Thi= option is only recommended for expert users.
& Images will be acquired at different resolutions that are zoomed
W2 470nm to the same calibration before saving.
W3: 550nm
Wd: 635nm
Display
Summary

Figure 19: 'Wavelengths' tab in 'Multi-Dimensional Acquisition'

6. Selecting each of these sub-tabs (such as W2 in the below example) gives further customisation
of acquisition of that particular wavelength:

{*] Multi Dimensional Acquisition o] @
Main
llumination: [4?{hm o ]
Saving
Timelapse ST [1“’“ (10 MHz) ']
Wavelengths EM Gain: 0 =
W1: 365nm Exposure:; 100 = m Bin: 1 =
W2: 470,
—nm Target [ntenzity:
W3: 550nm Mut Expose: [Nem ,] 2 = [3000 .
Wa: 635nm — -
——————  Acquire: [Evenr Time Point v] - =
Display

Summary Mignment Cropping X: 0 & v 0 £

Figure 20: 'W2' tab in 'Multi-Dimensional Acquisition'
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7. When the experiment is ready for launch, navigate to the summary tab; this will give an
opportunity to review. With this reviewed, click ‘Acquire’ to begin acquisition.

(7] Multi Dimensional Acquisition o @
Main -
Saving Experiment -
= Directory: C\MMIMAGES
et File Base Name: Experiment18, incremented to next free name
Wavelengths
. Timelapse
W1:365nm 100 time points every 1 sec, duration = 99 sec
W2: 470nm
Wavelengths E
W3: 550
———— Wavelength 1
W4: 635nm lllumination: 365nm
Display Collection: Every time point
Exposure: 100 ms
Summary Binning: 1
EM Gain: 0
Digitizer: 14-bit {10 MHz) W
Wavelength 2

llumination: 470nm
Collection: Every time point
Exposure: 100 ms
Binning: 1
EM Gain: 0
Digitizer: 14-bit {10 MHz)
Wavelength 3
Numination: 550nm
Collection: Every time point i

— ERaTal

Pririt

boe] Ee
Bn: 1 £ Bin: 1 % @ @ [i] [224?1}1!11 '] 8 Acquire| | Close

Figure 21: 'Summary' tab in 'Multi-Dimensional Acquisition'
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