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1. Introduction

/| 2 2 f [pE3BABdriesllumination systers are designed to offer broad
spectrum LE@DIumination for general use in fluoresocemicroscopy
applications. The pBO0OSeriescan be fitted directly to the microscofes a
better and safer alternative to high pressure memcor metal halide
illuminators Spectral coverage is from the UV (DAPI excitation) to the Red
region (Cy5 excitatig). It will excite common fluorophores used in hospital
and research environments.

With a comprehensive range of microscope adaptors,B800 Seriescan
be fitted to most current and older microscopes. The resudt safe,
convenient illumination systa which will last for many years without any
additional operating costs.

ThisUserManualshould give you all the information required to install and
operateyour new illumination sysm.

Additional information can be found on our websitevaivw.coolled.com

DOCOO05 Iss 15 3

www.CoolLED.com


http://www.coolled.com/

CoollLED "~

Simply Better Control /\\:

2. Safety Precautions

While LEDs are a much safer illumination systeam the mercury and
metal halice lamps that they replace microscopyapplicatiors, precautions
should still be taken with this product.

When operating or maintaining this product, please observe the following
safety precautions at all times. Failure to do so may result in personal injury
or damage to other items.

Please ensure that only the power supply and cord supplied are used with
this equipment.

The AC cord supplied with this light source must only be used with the
equipment supplied

2.1.
UV light may bemitted from this productlepending on the
version/wavelength selectedAvoid eye and skin exposure. Nelak
directly into the lidnt output beam from the Light Source or accessoridse
emissions could damage the cornea and retina of the eye if the light is
observed directly.

2.2.

Always ensure that the Light Soulisesecurely attached to the microscope
(either directly or with a light guide and collimator, depending on the
version)prior to turning on the power This will minimise the risk of injury
and damage.

2.3.
If for any reasonhe Ligh Sourceis to be operated when not attached to a
microscope, alpersonnel should wear eye shielding and clothing to protect
the exposed skin.

2.4.
Disconnecting the mains supply is achieved by unplugging the power cord
from the power supply blocr the Light SourceOnly plugn the power
cable, once the Light Sourtattached to the microscope.

2.5.

There are noe&rviceable parts within the Light Sourd@emoving any of the
screwsand covers wiltesult in the safety of the Light Sourbeing impairel.
The DC power supply unit should be inspected periodically throughout the
lifetime of the system.
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Any electronic equipment connected to this product must comply with the
requirements of EN/IEC 60950.

2.7.
To clean the exterior of the Light Sourcese aslightly dampened cloth with
a simplewater/detergent solution only. Avoid the optical surfaces and
lenses. Cleaning of optics should only be carried out using optical wipes and
fluids. Please note that the DC power supply unit should be isolated prior to
cleaning.

2.8.

This product conforms to the requirements of the Safety Standards as
follows:

ENIEC610161:2010 Safety Requirements for Electrical Equipment
for Measurenent, Control and Laboratory use.

EN62471:2008 Photobiological Safety of Lampsé@hamp
Systems/Guidance amanufacturing
requirements rediting to nonlaser optical
radiationsafety.Risk Group .3

RISK GROUP 3

WARNING UV emitted from this product. Avoid eye and skin exposure to unshielded product.

WARNING Possibly hazardous optical radiation emitted from this product. Do not look at
operating lamp. Eye injury may result.

CAUTION IR emitted from this product. Avoid eye exposure. Use appropriate shielding or eye
protection

All warnings may not bepgplicable depending otihe versionivavelength being used.

2.9. EMC compliance
This product is tested to the requirements of standard IEC/EN 61326
concerning electromagnetimompatibility. This is a Clasp&duct.
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3. PE300Series variants

All versions in the pB0O0 Seriesoffer intense, broad spectrum LED
illumination. With spectrbcoverage from the UV (DAPI excitation) to the
Red region (Cy5 excitation) they are suitable for imaging most common
fluorescent stains. Light sources are availdbtecither direct attachment to
the microscopeor via liquid light guide delivery.

3.1.  pE30Qhie
The pE300""* allows individual control of the three channels in the

lllumination SystemThis can be controlled by the manual Control Pod, USB
or a single global TTL.

3.2. pE300te
The pE300™is the simplestllumination Systenin the pE300 SeriesThis is

controlled by the manual Control Pod, allowing global intensity control of
the illumination system.
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3.3.  pE300'ta

The pE300'" allows the greatest level of control in the 880 Series. The
lllumination §stem allows control of the three channels using the Manual
Control Pod, USB or by the four TTL inputs (one TTL input for each channel,
as well as a global TTOne method of TTL control that is unique to the pE
300" js the ability to control a mukthannel sequence using a single TTL
signal via the Sequence Runner featdreepE300'"@ also allows additional
excitation filters to be placed in the light path of each of the three channels.

cool
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4, Getting Started; System Components

A typicalCoolLERE-300 Seriedllumination Systenms supplied with the
following components:
1. LED Light Source

Manual Control Pod.

Microscope adaptor for specific microscope modzgréct fit only).
DC Power Supply TypeT&30A12R7B

IEC Power Cable (not shown).

User Guide (not shown).

o0 s ®wN

If anycomponents are missing or appear damaged, please contact CoolLED
immediately.

Pyl B8ty d
I'I Iy

The imagé shows a typical direct fit-pE0hitesystem.
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5. Installation and setup
5.1.
Carefully unpack the components from the shipping cartons.
5.2.
Insert theControlPodcable into the LEDight Sourceising the red dots as a
guide for orientation of the plug.
ey
— L
5.3.
Connect the power connector from the DC power supply as shown. Ensure
that the DC power supply is the one supplied with the product. Using non
CoolLED power supplies may damageltigdt Sourcend will invalidate the
warranty.At this stage do not connect the mains power lead to the DC
power supply.
DOGCOO05 Iss 15 9
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Attach the LED Light Sourzethe epifluorescence port on your
microscope. YoupE300Series Light Souraell have been supplied with a
compatible fitting for the microscope you spied at order(if direct fit
version) Attach the Light Sourcensuring that it is secure and true/flush
with the microscope.

=

S

5.5.

Ensure that there ifee airflow around the LED Light Soustethat the
coolingsystem is not impaired. A gap of 200n on either side is sufifient.
The diagram shows the Light Souncehe preferred orientation. However
it may be set with the cables at the top or at either side.

5.6.
With the LED Light Souroew attached to the micrscope it is safe to
connect the mains power. Connect the mains lead supplied to a convenient

socket, plug in the IEC connector into the DC power supply and switch the
power on at the socket.
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6. Configuration of LEDs as a White Light Source

6.1.
Coy@Syiarzylft WgKAI(G 8sd far flubrdg¥ehcghicristopy & & a i Sy:
(e.g. mercury lampg)ave a single element which emits light in a series of
peaks across the spectrum, giving the effect of white light. LEDs are different
in that a single LED elemtenill emit light in a particular colour. To create a
white illumination systemLEDs of different wavelengths have to be
combined together. Using a pumped phosphor, a broader peak covering
green, yellow and red emissions can also be created. IpERO0 Series
LEDs emitting in the UV and blue regions are combined with a pumped
phospha to create a white illumination systegovering all the commonly
used fluorescence stains.

pPE-300 Series SB Spectrum
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ThepE-300"" and pE300'"@ haveindependent circuits giving the user
control of the three main peaks of emissions. On the standard configuration,
these are referred to asUV, 2B (blue) and 3G&een, yellow, red).

Off pE-300-WHITE
- 100% 100% 100%
Sealuazic PE-300
e bbhd
A 4 4 4
Q@mzo
1UV 2B 3GR
6.3.
There is also wariant of thepE-300""* and pE300""@ which hasbheen
configured for use with muHband filter sets where the first peak has been
shifted from the UV regio(lLUV) to the violet (1V)SeeAppendix Ifor more
information.
off pE-300-WHITE
- 100% 100% 100%
Sestusaic PE-300
-y adhod
L\ 4 4 4
Qmom
v 2B 3GR
6.4.
The pE300™ also allows the choice between an SB and an MB configuration
to suit your filter sets. The Control Pod however dispysf &€ 2y S W2 KA(GSQ
intensity control bar on the displayhis will allow global intensity control of
all installed LEDs at the same rate
OFF pE-300lite
-
ool L PE-300"*
e [
o
Simple white light .
B White
e —
DOCOO05 Iss 15 12
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7. Operation- Manual Control
7.1.  pE300" & pE300!ta
7.1.1.

ManualControlPod Operation on/off

ThepE300"* and pE300'"@ are easily controlled from the manudlontrol
t2R® [ 954 IINB agAGO0OKSR 2y YR 2FF 06@& LINF

7.1.2.
At start-up the Light Sourceiill revert to the same seigs that were set
when itwas last powered down. New Light Sourees supplied with the
settings as shown.

Off pE-300-WHITE
- 100% 100% 100%
= oty PE-300
) bdbd
LA 4
@Mﬂ 10V 2B 3GR
7.1.3
¢2 AsAGOK 2y [95& LINBaa W2ayk2FFQ 2y08ad
ON pE-300-WHITE
100% 100%

Seallazis PE-300

bhdd
oV
oo J e e
iU S3GR
v
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7.1.4.

¢2 agAGOK 2FF (GKSndeagains LINBaa GKS W2yk21

Off pE-300-WHITE
100% 100% 100%

= -m
Yy
%vvv
e [ e UV 2B 3

Intensity Control.

GR

TheControl Pocenables the user to control the intensity of the LEDs that

are exciting different stains. This helps to balance the emissions so that one
stain does not dominate another. This feature is very useful in rhahd

work (see application note iAppendix ).

7.1.6.

Reduce intensity of one chanrng} pressing the down intensity button

ON pE-300-WHITE
100% 100%
509
iy 2B 3GR
DOCO05 Iss 15 14

www.CoolLED.com



Cool ED "~

-
Simply Better Control /\\:

7.1.7.
Individual bands can be switched off @eSt SOGSRUO o6& LINBaaiAy3a i
button. Light is then only generated where it is required to excitestaéns
in use. This has many attractive benefits with improvements in contrast, cell
viability and savings in energy.
Switching off UV will help to reduce damage to cells through photo
bleaching.
ON pE-300-WHITE
- |
Sesllizic PE-300
bbb
i
-]
1UV 3GR
ey
7.1.8.
Switch off selected channels@ LINS&daAy3d (KS W2yk2FFQ 0 dzi
off pE-300-WHITE
'l Il
Somliazis PE-300
50%
e (Y-
A\ 4 4 4
(-] -] ]
10V 2B 3GR
S |

7.1.9.
Switch selected channets O] 2y 0& LINBaaiAy3d W2yk2FFQ
ON pE-300-WHITE
- Iim
SeslEzic PE-300
e add
%vvv
s
UV 3GR
ey

DOGOO05 Iss 15 15

www.CoolLED.com



Cool ED "~

=
Simply Better Control /\\:

7.2. pE30dt
7.2.1.

At startup the Light Sourceiill revert to the same seigs that were set
when itwas last powered down.

OFF pE-300lite
i
Cooll 110/ pE-300"*
[
© 4
o Simple white light Wh ite

I————
7.2.2.
¢2 agAlOK 2y (GKS [95& LINBaa (GKS G2yk27FT¢

pE-300lite

i

:

Simple white light Wh |tE
———

7.2.3.
¢2 O2yUGNRft GKS AylGSyairie -@dzikKBy a A@X(G 2c
increase or decrease in% steps.

pE-300lite
89

o Simple white light Wh |tE-
I————(
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8. Remote Operatiom TTL(pE300"'te &
pE3001)

The pE300"" and the pE300'"@ can both be controlled remotely via a TTL
signal

8.1.  Global triggering (pBOO" & pE300!Ta)

8.1.1.
The pE300"* and the pE300*""@ both have a BNC socket on the rear of the

Light Source which allows global control of the lllumination System

Global BNC ,
socket '

T TrTI
lHIllIIIlIHIll |]l=

U

|

| g,

i ”HH.IH
|!x"t‘151|!‘\'|55"|

¢CKS ¢¢[ araaylrt O2yiGNRfa GKS 2yk2FF TFdzy Of
will cause the LEDs to be on, independent of the state of thefébidton.

Only those bands which have been manually selected oCtherolPod

(shown by a shaded intensity bar on the Control Pod displdlype

switched by the TTL signal. The intensities of the selected bands are

manually set on th&€ontrol Pod

DOGO05 Iss 15 17
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8.2. Individual channel triggering (pBD0'')

8.2.1.

In addition to the global TTL control available, the308"" also has three
additional BNC sockets that allow individual TTL channel control of the
lllumination System.

Channel 1

Channel 2

ity

Channel 3

8.2.2.
¢KS ¢¢[ ardaylt O2yiGNBta GKS 2yk2FF TFdzy Of
will cause the LEDs to be.drhe channel controls shall trigger the
corresponding channel regardlessitsfon/off state or whether it has been
selected using the Control Pobhe intensities of the selected bands are
manually set on the Control Pod.

8.3. Sequence Runner (ED0'?)
8.3.1.

The pE300'"2 allows the Illumination System to be controlled using the
Sequence Runner mode. The Sequence Runner allows sequential triggering
of multiple channels using a single TTL signal attached to thaldgdNC

socket.

Global TTL (used for
Sequence Runner mode

Ml

DOGOO05 Iss 15 18
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8.3.2.

The Sequence Runner mode is accessed by a short duration press of the
mode button on the Control Pod.

Sequence Runner

c-l-;i‘:‘ :

8.3.3.

Order in triggering sequencs

DFFE/ Sequ nce Runner¥
100 2 3:1100

H“mH“m““|||||||||||||||||||||||||‘

ON/OFF state of the
[llumination System. ™

y A

Channel intensity
(0-100%)

/

Installed channels

DOGOO05 Iss 15 19
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8.3.4.

Pressing the channel select button allows you to either deselect a channel or
change the order that it triggers in the sequence.

OFF Sequence Runner
100

v PE-300 2B 3GR

1uv

adbd Sequence Runner
m

L — |

8.3.5.

Pressing the + &buttons on the Control Pod will allow the light intensity of
the correspondig channel to be increased or decreased.

Sequence Runner

Iy
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8.3.6.

The sequence will not begin until the ON/OFF button on the Control Pod is
pressed.

Sequence Runner

[ON |
3:100 1:100
Qosllsa{c PE-300 2 . 65
-y YY)
\ A 4 4
11|
11UV 2B

In this example channel 2 will pulse at 19@0ntensity, channel 3 will pulse
at 65% and then channel 1will pulse at 120This Sequence will continue
until the ON/OFF button is pressed again to stop the sequence.

8.3.7.
Whilst a sequence is running the ability to change the triggering order, select
or deselect a channel and the mode button are disabled. The BNC sockets
responsiblefor Individual channel triggerinare also disabled whilst in
Sequence Runner mode to avoid any conflicts.

8.3.8.

An example of the TTL signasi®wn below with labels showing the effect
on the light output during the sequence.

1stchannel 2"d channel 3 channel 1stchannel
of sequence| | of sequence| | of sequence| | of sequence

NV L

TTL Low

DOGO05 Iss 15 21
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8.4. TTL triggering information
8.4.1.

The TTL input circuit has been designed to maximise the switching speed of

the LEDs to give the user precise control of the excitation light reaching the
sample.

LED Switching Speeds TTL Input Spec

VHIGH Min VHIGH 2.2V
MaxV High 5.5V

MinV ov

TTL Trigger Input MaxLLOW 0.8V

Typical input| 450uA

vViow
90%
LED Output
10%
Delay and LED rise time ——> <«— <20us <20us —> < Dpelayand LED fall time
LED rise time —> <€— —> € LEDfalltime

This diagram shows the worst case triggering speeds when triggered at 100% intensity. There will be
differences in speddetween channels and at different intensities.

8.4.2.
With fast repetitive switching, th€ontrolPad display will not be able to
respond at the same speetihis can occasionally result in the Control Pod
displaying the incorrect ON/OFF staliethis happens, simply press the
ON/OFmutton to reset the state on the display

DOCOO05 Iss 15 22
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Q. Remote Operatior USBpE300'"te &
pE300-r2)

9.1.

Foraremote control using software connection between the host computer
and thelllumination systemaUSB interfacés used ThelLight Source has
¢CeLISQ. Q O2yySOU2N) 4201 S0 6&aketl SR | R2l OSy

9.2.

Connect the Light Source to your computer using a USB cable. As with all
USB remotely controlled devices, it will be necessary to set up the driver
files on your system to allow the=300"""® or pE300'"@ to be recognised.

9.3.
When youfirst plug your CoolLED system into your PC with the USB, cable

Windows will ask for a driver file unless one has already been installed. You
should point Windows tolte file available from CoolLED.

9.4.

If you do not have the driver file you can download fihisn the following
page on the CoolLED website:

https://www.coolled.com/support/imaginesoftware/

DOCOO05 Iss 15 23
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Click on the CoolLED tab near the bottom of the page andwibsee the
fAY ] Y 2R2RKPINMD@IOWIzad Of AO1 2y GKAa Ay
pointing Windows to this file.

9.6.

Once the CoolLED device has been successfully installed into Windows you
should look at the Virtual COM ports assigned by going into Device
Manager. Lookvithin Ports (COM & LPT).

= 5] Memory technology driver

b --ﬂ Mice and other pointing devices

> B4 Monitors

b ¥ Network adapters

4 73" Ports (COM & LPT)

. .YZ' CoolLED USB Virtual Serial Port A (COM4)

- ..JZ' CoolLED USE Virtual Serial Port B (COM3)

b D Processors

> [ sensors

b -& Sound, video and game controllers

b 8 System devices

b - i Universal Serial Bus controllers
In this example thdllumination Systenmas been assigned two COM ports,
COM3 and COMA4. You may need this information to connect thitite
Sourcefrom your software control packagé&ither COM port may be used
for control. Two COM ports have been assigned to allow for diagnostics to
take plae in parallel with communication and also allow 8ual
communication should iever be desired.

9.7.
The majority of microscopy imaging software systems have integrated the
pE-300""te and pE300'" into their packages. If you are developing your
own software, a Software Development Kit (SDK) is available giving the full
instruction sets necessary. Contacipport@coolled.conand request
access to this information.
DOCOO05 Iss 15 24
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10. Optical setup
10.1. Direct fit version

10.1.1.
ThepE300Serieshas been designed to work on the majority of
fluorescencemicroscopes, both new and old. As would be expected, there is
some variation in the optical path and elements within every microscope. In
order to accommodate these variations, th&-300Seriess supplied with a
small adjustment which allows the useraptimise the performance of the
illumination systenwhen it is first fitted. This is a oftene adjustment. No
further adjustment will be required during the life of the product unless
changes are made to ¢hmicroscope or the illumination systemifittedto a

different microscope.

10.1.2.
To make the adjustment, set up a typical sample on the microscope that
gives an image over the whole field of view. Loosen the thumbscrew and
slide the post back and forth until you achieve the maximum brightness
with an evenield of view. Tighten the thumbscrew to prevent the setting
from changing.
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