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The Cairn OptoSpin is a compact, rapid, and powerful filter changer for precisely synchronised continu-
ous spinning and fast stepping applications. Unlike competing devices the filter wheel can be easily un-
plugged from the lightpath for convenient fitting of optical filters. It uses an external rotor motor design,
rather than a stepper motor, which enables both the fast spinning mode and also makes transitions
between non-adjacent filter positions much more rapid. The standard power supply has control electron-
ics for two filter wheels which can either be fitted into a dual holder to make a virtual 10-position wheel
or into two separate holders for mounting 6-potision wheels separately on a rig.

The default control is via USB drivers which are currently supported in MetaMorph and MicroManager.
Support for further applications such as NIS Elements and lll Slidebook is planned for the near future,
but a digital interface and cable is also available on request so that the OptoSpin can be used in any soft-
ware which supports multiple digital shutter lines or has digital 10, typically using National Instruments or
Measurement Computing cards.

Contents

Please refer to your order confirmation or delivery note for details, but the package should contain all or
some of the following:

e OptoSpin filter wheel(s)

e Single or dual wheel holders

e Dual channel controller

e Power and signal D connector(s])

e USB connector

e USB stick with documentation and drivers
* Microscope input or output port

e Filter removal tool and Allen key

Component Setup

Fitting Filters into the Optospin

I

Remove x2 M3 cap heads to split wheel
from holder

—
A

Load filters into wheel using tool and
rings provided. (pre - loaded into wheel)

For our recommended Chroma filters
please orientate the arrow so as to point
towards the sample. Other manufacturers
may have different conventions, so please
ask for advice.
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Fitting the Microscope Coupling and C - Mount to Camera

Remove stainless steel C - Mount from holder and screw C - Mount locking screw
into camera. Leave camera out of the holder for now (use 1.5mm Allenkey])

d.

Screw supplied microscope coupling to holder

Fitting the Optospin to the Microscope and Mounting Camera

C - Mount locking screw M3 Fixing screws

(use 1.5mm Allenkey) / (x2)

1
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USB Driver Installation

1. Goto the Windows Device Manager

File Action Yiew Help

«=| =G BE

& Computer Management (Local | 4 ;2 FRUITV-CRISPIES Actions
4 {f} System Tools & 4 Audio inputs and cutputs -
» (B Task Scheduler » 33 Batteries N

o (@] Event Viewer » €) Bluetooth Mere Actiens 4
» ) Shared Folders » 1% Computer
» & Local Users and Groups o ¢y Disk drives
© (®) Peformance &> B, Display adapters
[ Device Manager| 1+ 85 Human Interface Devices
4 22 Storage &> 5 Imaging devices
129 Disk Management » = Keyboards
1> By Services and Application &> £ Memory devices

& | Mice and other pointing devices
- B Monitors
1+ & Network adapters
4 |J5 Other devices
[ Optospin Retor Control
1 g Print queues
i+ [ Processors
&> [J)) Proximity devices
1+ |9 Security devices
[ Sensors
i [ Software devices
& & Sound, video and game controllers
i+ €3 Storage controllers
> (M System devices
© § Universal Serial Bus controllers

2. Right click on the Optaospin rotor control, or if already installed open the Universal Serial Bus con-
trollers at the bottom and right click on the optospin entry, select Update driver software

How do you want to search for driver software?

i 9 Search automatically for updated driver software :
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

= Browse my computer for driver software
Lecate and install driver software manually.

3. Click on Browse my computer for driver software
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Set up guide

Browse for driver software on your computer

Search for driver software in this location:

loads\RTLUSBNT. 126_VISTA_Signed\RTLUSENT.126_VISTA_Signed i

[#] Include subfolders

& Let me pick Trom a list oT device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

4. Click on Let me pick from a list of device drivers on my computer

Select your device's type from the list below.

Commen hardware types:

ﬁ Smart card readers

[E|Smart cards

Il Software devices

ﬂ Sound, video and game controllers

c— Sterage controllers

(= Storage volume shadow copies
—a Storage volumes

1M Systern devices

=5 Tape drives

. Universal Serial Bus contrellers
i Universal Serial Bus devices
=5 \WSD Print Provider

e ————

5. Select Universal Serial Bus controllers then click next
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Select the device driver you want to install for this hardware.

Select the manufacturer and medel of your hardware device and then click Next, If you have a
B diskthat contains the driver you want to install, click Have Disk.

Manufacturer Model

(Generic USE Hub) [ﬁ] Generic USE Hub
(Standard USB Host Controller)
(Standard USB HUBs)

Addanice Terhnnlaniac
< >

El This driver is digitally signed.

Tell me why driver signing is important

Loak in: | |1 Optospin Serial Drivers v| a & [ v

.

=) Marme = Date modified Type
s
"‘-"} L amd6d 16/02/2015 08:48 File folder
Eecentplaces 101388 16/02/201508:48  File folder

| Static 16/02,2015 08:48 File folder

iw[ frdibus.inf 11/02/2015 01:20 Setup Infc
| ftdipertinf 11,/02/2015 01:31 Setup Infc

E

Libraries

1A

This PC

@

File name: ftdibus inf

Files of type: Setup Information {*.inf)

7. Select ftdibus.inf and click Open
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Select the device driver you want to install for this hardware.

Select the manufacturer and model of your hardware device and then click Next. If you have a
< disk that contains the driver you want to install, click Have Disk.

Show compatible hardware

Model
Cairn Optospin

A\ This driver is not digitally signed!

Tell me why driver signing is important

8. Select Cairn Optospin and Click Next

Windows can't verify the publisher of this driver software

= Don't install this driver software
You should check your manufacturer's website for updated driver software
for your device.

Install this driver software anyway

Only install driver software obtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal
information.

() See details

9. On the Windows Security dialog, click on Install this driver software anyway
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o]

File  Action Yiew

CE Y] E]

EEEws

& Computer Management (Local
4 i} System Tools

& (@) Task Scheduler

& [@] Event Viewer

» @ Shared Folders

» 3 Local Users and Groups

i () Performance

=) Device Manager

4 23 Storage

i Disk Menagement

© 8 Computer

» = Disk drives

» By Display adapters

1 B Human Interface Devices

» %5 Imaging devices

5 == Keyboards

» E] Memory technology devices

& )% Mice and other pointing devices
- W Monitors

& ¥ Network adapters

More Actions »

i Fy Services and Applications 4 (15 Other devices
[ USB Serial Port
» = Print queues
o [ Processors
& [{)) Proximity devices
i [} Security devices
[ Sensors
b [ Software devices
b % Sound, video and game controllers
1+ €& Storage controllers
1 (M System devices
4§ Universal Serial Bus controllers
|§ Cairn Optospin
Generic USB Hub
Generic USB Hub
Generic USB Hub
Generic USB Hub
Generic USB Hub
Intel(R) 8 Series/C220 Series USB EHCI #1 - 8C26
Intel(R) 8 Series/Ca20 Series USB EHCI £2 - 2C2D
Intel(R) USB 3.0 eXtensible Host Controller - 0100 (Microsoft)
USB Composite Device
USB Composite Device v

10. If a USB Serial device doesn’t appear in the device manager under Other devices, unplug the
Optospin USB and plug it back in.

Right click on the USB Serial Port and choose update driver software, Click Browse my computer for
driver software, followed by Let me pick from a list of device drivers on my computer. (as before]

Select your device’s type from the list below.

Commen hardware types:

Q Metwork adapters

% Network Client

-4 Metwork Protocol
gNetwork Service

@ Men-Plug and Play drivers
EIPCMCIA adapters

Bl Portable Devices

s 4 Ports (COM & LPT)

c— POS HID Barcode scanners
< POS HID Magnetic Stripe Reader
@Print queues

@Printers

—_

11. Select Ports (COM & LTP), click have disk and browse to the same folder as before and select
ftdiport.inf
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Select the device driver you want to install for this hardware.

Select the manufacturer and model of your hardware device and then click Mext, If you have a
ﬁ#‘ disk that contains the driver you want to install, click Have Disk.

Show compatible hardware

Model

Cairn Optospin Serial Port

/i, This driver is not digitally signed!

Tell me why driver signing is important

| Next || Cance||

12. Select Cairn Optospin Serial Port, and click Next on the security page that follows select the
Install this driver software anyway option.

File Action View Help

B HE = E &S

Q Computer Management (Local | a ﬂ FRUITY-CRISPIES

a m Systemn Tools [ ﬂ Audic inputs and outputs
[ ﬂﬁ. Task Scheduler [ 3 Batteries
» 2] Event Viewer [ Bluetooth
[+ @] Shared Folders > M Computer

[> ﬁ] Local Users and Groups
> @ Performance
ﬂ Device Manager
4 g Storage
= Disk Management
[> é* Services and Applications

—a Disk drives
L, Display adapters
% Human Interface Devices
= Imaging devices
= Keyboards
Memaory technology devices
ﬂ Mice and other pointing devices
EI Meonitors
[> Q MNetwork adapters
4 3 Ports (COM & LPT)
[5" Caim Optospin Serial Port (COM8] |
[» @ Print queues
[> R Processors
b [§)) Proximity devices
[> _@9 Security devices
3 Sensors
[> _@_ Software devices
[ Iﬂ Sound, video and game controllers
[> c— Storage controllers
[+ (M System devices
4 i Universal Serial Bus controllers

[
[
[
[
[
[
[
[

Cairn Optospin

Generic USE Hub
Generic USE Hub
Generic USE Hub
Generic USE Hub

140 0

13. When installed Device manager should look something like this.
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Software Control

The Optospin can be controlled using Micromanager, MetaMorph or the PIC Test software.

Micromanager

1. Install Micro-Manager-1.4.23_20150917 Nightly build (Included on the USB Stick])
2. Copy the mmgr_dal_Cairn_Optospin.dll file into the root Micro-Manager folder
2. Install the Device Adapter using the Hardware Configuration Wizard under the Tools Menu

Hardware Configuration Wizard

Step 2 of 6: Add or remove devices

Installed Devices:
Name Adapter Library Description Status Edit... Adding or Removing Devices
Core ‘MMCurE,’Default |CurE controller |Defau\t Peripherals...
1. The list above displays all of
feye the devices that will be handled
by Micro-Manager in this
configuration file.

2. If vou are making a new
configuration file for the first
time, please visit the
Micro-Manager website
(www.micro-manager.org) and
look under Devices to find
instructions for setting up all

Available Devices: list by vendor w | ‘compact view w | your devices.
3. You can begin adding new

::i;g;.:oo " devices whenever you're ready
ASTTiger e (ctick 'Add' button). If you
ASTwptr need more help with deciding
AxioCam which devices to add, highlight
BaumerOptronic a particular device and click
E:::—:fsitf Help (it really helps!).
CairniNIsSOl 4. While adding a device you can

5 Cairn_Optospin choose to allow the wizard to

e recognize these devices

CARVIL automatically (recommended)
Cobolt or show all of the subdevices
CoherentCube e 180 .
CoherentOBIS v

3. Select Optospin Controller | Optospin Hub device and click Add

|£: Device: Optospin Controller | Library: Cairn_Optospin

Label |Optospir1 Controller |

Initizlization Properties

Device Property

Value

Optospin Controller

Dptospin serial number 5971

IDKHEancel

4. Click OK.
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Peripheral Devices Setup

HUB (parent device): Optospin Controller

Mame AdapterLibrary Description selected
Filter wheel 1 Filter wheel 1/Cairn...

(o] [ e

9. Check the Selected option for the filter wheel present and click OK

@ Device: Filter wheel 1| Library: Cairn_Optospin *
Label =i|ter wheel 1 | Parent: Optospin Controller

Initialization Properties

Device Property Value
Filter wheel 1 M‘heel Mode |Indeper1der1t maode

|D+<||Eancel

6. Name the Wheel if required and click OK
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Hardware Configuration Wizard

Step 4 of 6: Set delays for devices without synchronization capabilities

Name: Adapter Delay [ms]
Filter wheel 1 |Filter wheel 1 [o.0

Setting Device Delays

# Some devices will execute a
command but don't signal to
Micro-Manager when
execution has completed.

@ These devices may require a

delay before Micro-Manager

can issue the next command.

For example. after

commanding a shutter to open,

Micro-Manager may need a

delay (to wait for the shutter to

be fully open) before sending
the camera a "snap image"
command.

You have three options to

determine this delay time:

. If you are unsure whether a
device needs a delay. leave the
parameter at 0 ms_

. Refer to the Device Support
page in the Micro-Manager
website and look for

information on delay settings

4

=

[k ] | mext>

7. Click Next until you reach page 4 of B, this allow you to add any Delays to the Filter wheel if

required.

Hardware Configuration Wizard

Step 5 of 6: Define position labels for state devices

Assigning labels

State devices State Label
Filter-1

Filter-2

Filter-3

Filter-4

Filter-5

W[E[w[ [~

Filter-6

Read
Reset

® At left are 'State devices' such as
filters, objective turrets, etc.,
which have discrete positions.

@ Here assign labels corresponding
to each position so that vou can
easily identify them during use.
For example. Position 1, Position
2. could be labeled as Cy3, Cy3...

@ Select the device in the left-hand
list and edit the corresponding
position labels in the right-hand list.

Note:

# The Read button will read labels
for the selected device directly
from the hardware.

# The Reset button will reset the
labels of the selected device to the

wvalues they had when you entered
this page.
<Back | [ Hext>

8. Page 5 of B allows you to add names for each filter position.
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MetaMorph

N Meta Imaging Series Administrator: Single User Configuration >

Lizt of Groups

Select a Group and Presz

Group Mame Hardware Setting  File Azzociation a Eutton to Cushomize:
hetaFluor Default :
ketaFluor Offline Offlire | Assigh Hardware |

tetatdarph Drefault

| Drop-inz/Toolbars |

Metatdarph Offline Offline
Metaue Default | Clear Settings |
< >| | EdtDsfauts
Prezzing Set File Azzociation will zet the default group and the group to ; —
be launched when ztk and _tif images are double-clicked in Explorer | et File Azzociation |
[marked by *]
| Enter Multi-Jzer Mode | | Configure Hardware |
| Set Administrator Pazsword | | Create lzons | | 0K I

1. Run the Meta Imaging Series Administrator software, select MetaMorph and click on Config-
ure Hardware.

Configure Hardware b

Hardware 5ethings:

Configure Acquizition

Configure Devices

Rename Setting

Crelete Setting

Create Mew Setting

[nztall System Devices ak.

2. Click on Install System Devices
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Install System Devices

Available Hardware

Installed Devices

i@ AS| w1000
i@ ASIMS-2000
@8 Auto Focus Sensor
@8 Caim OptaByte

B Asahi Spectra MAX301 A

=g Cain OptaSpin #2

: ri::',? Cairm OptaSpin Filter 'Wheel 1 #2
s Caim OptoSpin Filker \wheel 2 #2
i Caim OptoSpin Fiter Wheel 3
g Cairn OptoSpin Filter 'wheel 4

=

@ CaRY I Light

@8 Cell Robotics Stage

@ Chamlide

@8 Chroma PhatoFluor

@8 Chuo Seiki Focus

@8 Chuo Seiki Stage v

Inztall »> << Hemowve Settings
Status
Caitm OptaSpin #2 on COM1 Remave Al
-~ IM EMULATION MODE -
Apply QK Cancel

3. Select Cairn optospin from the dropdown menu on the left and click Install.
4. Select the Cairn Optospin that has been added to the right hand section and click Settings

Cairn OptoSpin #2 Settings e

Ihciuded components
Cairn OptaSpin Filker wWiheel 1

Ayailable components

Add »x <« Remove

[J:0perate device in emulation mode

Parameter Group #1 Connection Settings

Serial port zettings

COM Port: |coMa | DataBite: | g e

Baud Rate - | gppn «  StopBits: |4 ~

Parity : None w

(] Cancel

9. o to the Connection settings tab and select the COM Port the Optospin was installed on,
uncheck Operate device in emulation mode if necessary, and click OK.
B. Click Apply then OK on the previous dialog.

A CAIRN
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Configure Hardware >

Hardware Settings:

Default | Configure Acguigition |

Configure Devices

| Rename Setting |

| Delete Setting |

| Create Mew Setting |

i Install System Devices :

7. Click on Configure Devices

User Settings for 'Default’ hardware configuration x

Avallable Devices Claimed Devices
(=@ Cairn OptoSpin #2
i Cairn OptaS pin Filter Wheel 1 #2

Add Al Add > Settings

Status

0 devices available. 1 devices claimed. Remnawve Al

| Apply | | Ok | | Cancel |

8. Select the Cairn Optospin in the Available Devices section and click Add >>
9. Select Cairn Optospin Filter Wheel (n) and click settings
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Cairn OptoSpin Filker Wheel 1 #2 Settings >

Pozition Labels

FPaszition 81 Paszition 1

Pozition 82 |Pasition 2

Pozition 83 |Position 3

Pozition 84 | Position 4

Pozition 85 |Position 5

Pozition 86 | Position B

Dizcrete Component Parameters

E Open Lontrol ﬁialn:ug_j

| Impart Labels |

ak. Cancel

10. On this dialog box you can name the filter positions.
11. Click on Open Control Dialog

Control - Cairn OptoSpin Filter Wheel 1#2 X

FPaszition Contralz

2. Position 2 W

L4 B

Currently at position 2.

Dione

12. This allows you to test the functionality of the Optospin by changing the positions using ei-
ther the Position Controls or the forwards and backwards arrows.
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PSR

Name:llllum Setting H1

[~ Select on Condttion I[Nu:u Components]

"Device Positions:

Select... |
Select... |

. Wavelength:Fi 3: @l Resync| Defined Settings:
— llum Setting 1
LI I[Nu:u Positions] ;I llum Setting #2
¥ Caim OptoSpin Fiter Wheel 142 «f| | [2Poston2 =]
Add/Replace |
[~ Fun joumal when changing ilumination setting
<hone zelected: — |
[~ Fun joumal when toggling active shutter(s) Backup... Restore... |
<hone zelected: Close |

13. In MetaMorph click on Configure lllumination under the Devices dropdown menu.
14. This dialog allows you to add various filter positions as lllumination Settings within Meta-

Morph.

A CAIRN
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PIC Test Software

The PIC Test software works in conjunction with the OptospinUSBMay2015.doc document, this
contains the usb commands to control various aspects of the Optospin.

Cairn USE Debugger =

Product

Optogzpin Rotor Control 5/4:5371

1. Run the PICTest.exe file and select the Optospin from the dropdown menu, then double
click on the Optospin Rotor Control S/N: 5971

Optospin Rotor Control 5/M:3571 -

Known Meszages |{E Execute

00 40k Send | Read Count |-| 37 Fesst

2. This page allows you to select from a list of common Known Commands and click Execute to
run them.
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Optospin Rotor Control 5/M:5971 >

Erown Messages | Get Yersion ;I Execute

00 30k 1 {"Send | Aead Count Iﬂ Rezat

Sending:00,90,01,

Byte:0 255 FFh
Byte: 1 ] 00h
In : 5.3485% miliseconds

3. Commands can also be entered into the Command box and run by clicking Send.

STEP_CW (00 90h) (n1 --)

The data byte selects which filterwheels are to step one filter position clockwise (i.e. to the next
higher filter number or on around to filter 1 again), with bits 0-3 specifying filterwheels 1-4 respec-
tively. This command is potentially useful for test purposes, and the filterwheels are always con-
trolled individually.

4. The Page above shows the result of a Step_CW command (Shown above) the Command 00
90h 1 is entered into the box to request that wheel 1 steps one step Clockwise., the n1 is the
byte that is added following the command. The read count denotes the number of bytes re-
turned from the optospin, the 2 dashes - show us that 2 bytes are returned. As a rule of thumb
for commands that are actions require 2 read bytes and request commands require 4.

The white pane shows the result of the Sent command, the first 2 bytes detone whether the

command has been sent successfully. (See the OptospinUSBMay2015 document for a more
detailed description.)
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