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1. Introduction

This manual should give yall the information requird to install and
operate youmew light source.

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

2. Safety Precautions

While LEDs are a much safer illumination systeamthe mercury and
metal halice lamps that they replace in microscoggplicatiors, 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 smmay result in personal injury
or damage to other items.

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 accessoriesThe
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 reasontte Ligh Sourceis to be operated when not attached to a
microscope, alpersonnel should wear eye shielding and clothing to protect
the exposed lsin.

2.4.
Disconnecting the mains supply is achieved by unplugging the power cord
from the power supply bloc&r the Light SourceOnly plugn the power
cable, once the Light Sourteattached to the microscope.

DOCOO08 Iss 6 3
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There are noarviceable parts within the Ll Source Removing any of the
screwsand covers wiltesult in the safety of the Light Sourbeing impaired.
The DC power supply unit should be inspected periodically throughout the
lifetime of the system.

2.6.

Any electronic equipment connected to this prad must comply with the
requirements of EN/IEC 60950.

2.7.

To clean the exterior of the Light Souycese a slightly dampened cloth with
a simplewater/detergent solution only. Avoid the optical surfaces and
lenses. Cleaning of optics should only be carrigtdusing optical wipes and
fluids. Please note that the DC power supply unit shdaddsolated prior to
cleaning.

2.8.

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

ENIEC610161:2010 Safety Requirements for Electri&duipment
for Measurenent, Control and Laboratory use.

EN62471:2008 Photo-biological Safety of Lampsé@hamp
Systems/Guidance amanufacturing
requirements reting 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 on the versiavdvelength being used.
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3. Getting Started; System Components

The CoolLEPE4000 Universal Light Source is supplied with the following
components

Liquid Light Guide Version

Main Light Sourcevith Optical Output for 3mnhiquid Light Guide
Manual Control Pod

DC Power Supply Type T&60A12R7B

IEC Power Cable (not shown)

USBCable(not shown)

User Guide (not shown)

©oswN e

In addition to this list, it is likely that a light guide and Universal Collimator
will also be suppliedlthough there may be certain circumstances where this
is not necessary as the user already has these components.

When unpacking the system, it is important to check the contents against
the delivery note.

If any components are missing or appear damagéshse contact CoolLED
or the distributor who supplied the equipment immediately.

DOGO08 Iss 6 5
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4, Installation andSetup

4.1.
Carefully unpack the components from the shipping cartons.

4.2.
Insertthe PodCableinto the light sourcewith the flat of the connector body
on theouter side.

CoolEhis

4.3.
Connect the power connector from the DC power supply as shagain
with the flat of the connector body on the outer side. At this stage do not
connect the mains power lead to the DC power supply.

DOGCO08 Iss 6 6
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Insertthe liquid light guide into the light output pbon the front panel of
the light sourceas shown. Ensure that the end of the light guid fully
inserted and gently tightethe grub screwo retain it in position. See
Section 18when using fibre and other light delivery systems.

Gently tighten the grub screw

|
| x('\

Ensure light guide is fully inserted

4.5.

Ensure that there is free airflow in front abehind the light sourceo that
the cooling system is not impaired. Air is drawn in from the fronbtgh
the two grills and blown out ftough thesinde grill on the back of the light
source A gap of 200mm on either side is suffitieAll the images show the
light sourcen the correct orientation, seated on its four rubber feet. It
should not be operated sitting on its side or upside down.

4.6.

Connect the second end of the liquid light guide into the microscope
requiring illumination. If using theEUniversal Collimatorefer to the User
Manual for the correct installation.

4.7.
With the light guide corretly fitted between the light sourcand the

microscope, 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. The pE4000 can now be
switched on using the powewitchon the front of the light source

DOCOO08 Iss 6 7
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5. LEDsn a Universalllumination System

5.1
| 2y @Sy A2yl WogKAGS fAIKIQopyedmNOSa dza SR
mercury lampshave a single element which emits light in a series of peaks
across thespectrum, giving theffect of white light. LEDs are different in
that a single LED element will emit light in a particular colour. To create a
white light source that is useable in this application, LEDs of different
wavelengths have to be combingalgether with the peaks dected to
match the fluorescence stains being used byhi@ogist. This combination
process requires the light from an individual LED wavelength to be collected
by collimating optics and then either transmitt¢drough, or reflected by a
dichroic mirror.While it is technically feasible to use multiple sets of LEDs,
optics and dichroics to combine many different wavelengths, the costs and
efficiencies of these components limits the number of wavelengths that can
be included into a commercially viable prad. Where work on a
fluorescence microscope is limited to four or six different stains, LED sources
have been used but there has been reluctance by many users to take
advantage of all the benefits that LEDs provide due to the limited range of
stains thatcan be excited. The pE00 Universal lllumination System
overcomes these limitations.

5.2.
The pE4000 is a £hannel illumination systemwith each channel having one
of four different wavelengths that can be selected by the user. There are
only four sets of optics, drive electronics and thermal management elements
and only three dichroics to combine the four channels. When a different
wavdength is selected for a particular channel, the LEDs are physically
moved automatically by an internal mechanism so that swapping
wavelengths can be achieddy a simple push of a button in less than 2
seconds.

DOCOO08 Iss 6 8
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The pE4000 provides the user with 16 setable wavelengths spread across
4 separate channels. Each channel can be ingiigl controlled, both in
termsof intensity and rapid switching.

I TAVA AN/ G I A AW
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The wavelengths range from UV at 365nm for DAPI, through the visible
spectrum and then out to IR at 770rsothat all the existing and upnd-
coming stains can be excited by this sirgféversal lllumination System
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6. TwoModesof Operation

6.1.
To ke a truly Universal Illumination Systetre pE4000 needs to fulfil the
needs of all users. Those engageflunrescence microscopy have very
different needs. There are bidjtstsnot skilled in fluorescence microscopy
who want a simple to use, reliable and repable excitation source. Mutti
user laboratory managers aparticularly keen to keep the light sowc
controls simple so teaching their usesgasy. There are other microscopists
involved in resarch where precise control difie excitation source is
paramount.

6.2.
The pE4000ControlPod has been arranged to fulfil these needs of these

different groups byproviding two modes of operation
a White Mode for those users only needing basic controls

b: Advanced Mode where precise control of excitation is required.

6.3.
In White Mode theControlPodfunctionalityis limited to 4 presets, an
on/off button and an updown intensity control. Each preset can be pre
programmed to give the best wavelengths to use with the filter cubes on a
particular microscope. All the user has to do is to select the appropriate
preset and switch those LEDs on when required, alteringtiegall intensity
if needed. The preset settings are stored in aaratile memory and so will
not be lost when the mains supply is removed.

6.4.
In Advanced Mode, the user has full control of wavelength selections,
individual intensity controls and a broadmge of additional features to
allow the performance of the light source to be matched to the specific
fluorescence work being undertaken. A full description of these features is
givenin later sections of this usenanual.

DOCOO08 Iss 6 10

www.CoolLED.com



a4
CoolLED =

7. Manual Control Pod
7.1.

The manualontrol Podhas been designed to give the user easy control of
the LEDs within the light source. There is a series of push button switches
and a wide LCBisplay providing information on the status of the LEDs.

CoolLED pE-4000

1.2.
TheControlPod allows the user to operate the system in eitbéthe two
modes outlined irfection 6 Pressing the White button sets the light source
into White Mode. Pressing the Advanced butimanges the mode into
Advancel.

7.3.
Onpower up, the system will always start in White Mode

DOCO08 Iss 6 11
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While theControl Pod has martyuttons, they have been laid out to provide
easy and intuitive control of the light source. The next few sections of this
manual provide a guide of how to operate t@@rtrol Pod. Once running

the Light Sourcdor the first time, it is recommended to run through the
sequences to become familiar with the controls and to see how easy it is to
make changes. Having been designed as a universal light source, it does
cover awide range of applications. However it is still fundamentally a simple
system and most users should find it only takes a short time to become fully
conversant with its controls.

8. ControlPodInitialisation and White Mode
8.1.

When the pE4000 is first switche on there is an itial product recognition
screenfollowed by the following. This will last the time it is necessary to
initialise the stepper motorand systent, normally around Second.
During this period all buttons will be disabled.

pE-4000
White Mode
Loading LED...

OFF

DOGO08 Iss 6 12
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Onceinitialised, the systemefaults to White Mode and tpresetl. The

buttonswhich are active are backlit. In White Mode all #m#vanced

buttons are disabled SEOSLIi F2NJ W! RGlI yOSRQOd ¢KS RA
wavelength selection and & intensities forthe active preset.

pE-4000
White Mode
W1 Preset

OFF 365 460 525 635

8.3.

Press the @/ Off button once to switch on the LEDs. The display bars go
solid toindicate that the preset LEDs are on.

pE-4000
White Mode
W1 Preset

525 635

365 460

@
@

DOGO08 Iss 6 13
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Usethe master intensity control to vary all intensities in 1% steps. The
display indicates the variation from the preset value. If the intensitiesatre
at different values, therthe balance between the channels will be
maintained. The range of the adjustmeatlimited to the lowest intensity
reaching 0% and the highest intensity reaching 100%.

pE-4000
White Mode
W1 Preset 34

365

34 34 34

460 525 635

8.5.
Press the on/off button again to switch off the LEDs
pE-4000
White Mode
W1 Preset 34 34 34 34
OFF 365 460 525 635
DOGO08 Iss 6 14
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Press the prel button to revert to the preset 1 intensity settings

pE-4000
White Mode
W1 Preset

OFF

50

365

50 50 50

460 525 635

)
@

8.7.

Press another presdtutton to change to a white light aiched to another

filter cube set.

pE-4000
White Mode
W2 Preset

OFF

50

385

50 50 50

470 550 660

=
@

DOGO08 Iss 6
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To revert to preset 1, simply press the prel button again.

pE-4000

White Mode

W1 Preset 2L, S0 50, 50
OFF 365 460 525 635

o
&

8.9.

For instructions on é&w to program the presets, segction 10

DOGO08 Iss 6 16
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9. Advanced Modé?od Control
9.1.

Press the Advanced button to change to Advanced Mode. All the buttons are
now enabled. Previous settings remain unchanged in moving from White to
Advanced, including the status of the on/off. If under Whitedd, the LEDs
were on, thenin pressing the Advanced buth, they will remain on, and vice
versa.

pE-4000
Advanced Mode
W1 Preset

OFF 365 460 525 635

O000

9.2.

Press an alternative wavelength to change channel selection. The intensity

of the newly selected wavelength will be the sas it waghe last time it

was selected in Advanced Mode.
pE-4000
Advanced Mode
OFF 405 460 525 635

DOCO08 Iss 6 17

www.CoolLED.com



V4
X
CoolLED, —

Press a wavelength button to deselect it.

PE-4000
Advanced Mode

50 50 50
OFF 405 460 525 635

94.
Presghe on/off button to switch on selected LEDs
pE-4000
Advanced Mode
50 50 50 50
405 460 525 635
DOGCO008 Iss 6 18

www.CoolLED.com



Va
X
CoolLED, —

Varythe intensity ofa channel selected wavelength in 1% steps

PE-4000

Advanced Mode
50 50

405 460

@ moo

QO

525 635

9.6.
Presghe selected wavelength button to switch off that wavelength
pE-4000
Advanced Mode
50 50
405 525 635
DOCO08 Iss 6 19
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Changehe wavelength selected iachannel.The ntensity ofthe new
wavelength is set at the value last used when selectgktivanced Mode

PE-4000

Advanced Mode

50 50

405 525 635

9.8.

Reduce the intensities of all chann@lisl% steps with the use of the master

intensity button. The balance between channels will be maintained.
pE-4000
Advanced Mode

40 40
405 635
DOCO08 Iss 6 20
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To saveahe wavelength and intensity selection, pseand hold one ahe
Advancedoreset buttonsfor 3 secondsThe display will indicate once the
selection has been saved to the specific preset button.

pE-4000
Advanced Mode

A1 Preset Saved 40 o 40 40

405 g

-

10. White Mode Preset i®gramming

10.1.

525 635

@

Programming the White Modpresetsis carried out via the Advanced Mode.

Enter the Advanced Mode and set up the wavelengthg intensities to match
the filter sets being used on the microscope.

pE-4000
Advanced Mode

50 50
405 660

21
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10.2.
Press and hold a White Mode preset button for 3 seconds. On releasing the
button the display will temporarily indicate that the selectioasibeen saved
to that specifioWhite Mode preset.
pE-4000
Advanced Mode
W1 Preset Saved 22 50
405 660
10.3.
t NSaa W2 KA i 8¢ todviité inalg. Thié Bist @eX button used
becomes the selected one.
pE-4000
2 89
White Mode
W1 Preset 0 50
OFF 405 490 660
DOCO08 Iss 6 22
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10.4.

Press the on/off button to switch on the LEDs and operateRbdas per

section 8
pE-4000
White Mode =
W1 Preset 20 50
405 660

11. Advanced Mode Ps®t Programming
11.1.

When in Advanced Mode, it is possible toes#ve wavelength selection and
intensities by pressing and holdinge of the Advanced peet buttonsfor 3

seconds
pE-4000 95 100
Advanced Mode 70
A2 Preset Saved I i
405 460 580 740

DOCO008 Iss 6 23
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11.2.

The system will stay ipreset2 until thereis a change to intensity, a change i
wavelength selection, a change in @&t or a change to White Mode

pE-4000 100

Advanced Mode

95

70
A2 Preset I i
405 460 580

740

12. Remote control
12.1.

ThepE4000 can be controlled remotely in a number of ways:
a. Undersoftware controls via a USB interface
b. Viadigital TTL signals

C. Viaanalogue voltages

12.2.

A USB B socket is positioned on the rear panel of the light source. The

AY(GSNFI OCOMER MII A INgifdS tF yR | &S(dzLd LINROS
enable communication betweea PC and the light source. Sgendix 1for

more details.

DOCOO08 Iss 6 24
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There is a comprehensive range of TTL inputs and TTL outputs provided via a
HpolBaWSQ O02yySOGl2NI 2y (KSSedtiblsdi) LI y St 27
this User Guide describes how the-$BDO0 is structured around 4 channels,

labelled as Channel A, Channel B, Channel C and Channel D. Each channel has

an individual TTL input control and a mirrored TTL output. In addition there is a

single TTL input wth works in parallel with the on/off switch such that a

WKAIKQ 2y GKAA AyLdzi éAftf agAliOK 2y | ff
¢2 O2YLXAYSY(O GKAA ¢¢[ AyLMziz GKSNB Aa |
hdzil Q 6KAOK OFYy o0%seiziSR (2 GNAIISNI OF YSNJ

For those users who wish to modulate or remotely control the intensity of the
LEDs, each of the four channels are provided with an analogue input. Varying
these inputs between-Q0V controls the oput intensities from 0 to 100%
(Seeection 13for instructions on howo set this mode of operation).

To extend the ways of integrating the4B00 into imaging systems and
applications, four additional channels of control are provided, ChisngaeF, G
and H. Each channeas both a TTL and an Analogue output which can be set
by external imaging softwarda the pE4000 USB interface. These signals can
be usel to control additional lighsoures, e.g. the CoolLED pE*0@or
transmitted ilumination, or other elementsf the microscope imaging system.

25
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12.6.
All the TTL and Analogue input and output connections are provided via a 25
gl e-iBaISQ FTSYIES O02yySOG2NW» ¢KS O2yySOiGA
Pin No Pin Function
1 Channel H Analogue Output
2 Channel F Analogue Output
3 Channel D Analogue Input
4 Channel B Analogue Input
5 Gnd
6 TTL Trigger Output
7 Channel H TTL Output
8 Channel F TTL Output
9 Channel D TTL Output
10 Channel B TTL Output
11 Channel D TTL Input
12 Channel B TTL Input
13 5V
14 Channel G Analogue Output
15 Channel E Analogue Output
16 Channel C Analogue Input
17 Channel A Analogue Input
18 Gnd
19 TTL Trigger Input
20 Channel G TTL Output 25 way Female Connector
21 Channel E TTL Output
22 Channel C TTL Output
23 Channel A TTL Output
24 Channel CTTL Input
25 Channel A TTL Input
12.7.
For those users who are set up to use BNC cahteadditional 25vayrear
pEExpansion Box is available which ditsthe back of the pE00O.
TTLin TTLout Analogue in TIL triggerin
chA
chB
chcC
ch D
TTL trigger out
TTL out Analogue out
DOCO08 Iss 6 26
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Analogue Mode Setup

13.1.
Each wavelength can be set to be controlled from an analagug voltage
rather than the Bd controls or the individual channel TTL inpdike setup
process is accessed via the Advanced Mode.
13.2.
Press the Advanced button to access the Advanced Mode.
13.3.
Press the f1 button to access the Analogue Inputs setup.
pE-4000 100 100 100 100
Analog Setup
OFF 405 740
DOCO08 Iss 6 27
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13.4.

Press the wavelength button correspdnd to the wavelength which is
required to be under analogue control. The symbol on the screen will change
to an icon representing analogue control.

PE-4000

100 100 1
Analog Setup I I |:|
405 460

00
OFF 580 740

Press the f1 button to revert to Advanced Mode operation but with the
specific wavelength set for analogue control. In the example shtven,

580nm LED will now only be controllable from a voltage betwe&0\)

applied to the Channel C Analogue Input pin of the 25 way connector. For the
LED to operate there is an additional requirement to pressotineff button.

13.5.

It is possible to have a rture of LEDs undemnalogue control and standard
Pod control at the same time.

13.6.

To change a wavelength back from analogue control to stanBadintensity
control, from the Advancetlode, press the f1 buttofollowed by the
wavelength buttonThedisplaywill revert to the vertical bars. Press the
Advanced Mode button again to return to Advanced Mode operation.

DOGO08 Iss 6 28
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TTL Switching Performance

14.1.
For applications where the fastest switching times of the LEDs is required, TTL
signalsshould be used as they are Hohited by the operation speed of the
USB connection and software.

14.2.
The wavelengths and their intensities should be selecteduatiyn by the Pod.
Alternatively the intensities can be controllecdvthe USB with the appropriate
imaging software.

14.3.

Thefollowing diagram provides the threshold values the TTL input together
with the switching speeds. It is important that the maxim input of 5.5V is
not exceededs this could result in damage to the internal circuitry.

LED Switching Speeds

TIL Injpeut Spesc
W HikGH
Wi W HISH 23V
M v High 35V
TIL Trigger Input Min W awv
by LLOWY O3V
Typiicad ingrut | £30uA
W LEW
=00 N "Illl"'
LED Dutput .'I I'.I
|II I':
II II
we S
Dlary arsd LED rise tims —— ! Ml Z3u T — il Dimlay mred LED Pl time
LED riss time = - 1lus ks = 4 LED fall time
14.4.
With fast repetitive switchinghe Poddisplay will not be able to respond at
the same peed and so can get out of syritafter a train of pulsing, the
display on the Pod indicates that the LEDs are on while they are actually off,
simply press the on/off button to reset the displayrcrtly.
DOCO08 Iss 6
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Function Generator mode

The pE4000 has been designed with an inbuilt Function Generator to allow
users to create ramps, pulses and sine waves without the need for any
additional hardwareThis section describes how to operate this feature.

Thismodeis only available from firmware version 2.0.0 (S==tion 17.Zor
instructions on how to find out the installed firmware version).

15.1.  Accessing Function Generator mode

To switch the p000 into Function Setupm& LINS & a4 GKS aFdzy 3ISy.
on the Control Pod once. Once in Funct®etup mode, pressing the button

of a selected wavelength repeatedly will cycle through the options of

selecting a ramp, pulse or sine wave. These are indicated by differences of

the intensity bar on the Control Pod display.

Once a function has been selected, hold down the corresponding
wavelengthbutton on the Control Pod. This will change the display to a
setup screen for the chosen function.

15.2. Ramp Setup

Following the steps in Section 15.1 and selecting a rarfiglisplay the
following screeron the Control Pod.

The selected wavelength

Intensity low that is being set.
IntenSity hlgh \ Ramp Setup:460nm gen fun -> Exit
10: 0%
N1 :100%
CyCIQS Sy 1 "
4D :0.00E0(ms)
— " [T 1.00E3(ms)
Delay time // 10
- Main: +/- Edit A+/- Select B+/- us/ms
Ramp time

Main

30
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To step throughhe setting options on the displapressii K

odziti2y 2% GKS OKIyySt | &

shall appear shaded on the Control Pod display.

To adjust the value of theelected fieldLINS & & G KS oddsinth@/NJ &
fl tt

Jft20Ff AyidSyarade O2yGNBE o 0S SR Ay (¢
Toaltertheunit2 ¥ GKS aRSflF& GAYSE YR aNIF YL (A"
YAfftAaSO2yRa 6Yald YR YAQNBPIBOZ2YR2 TOW&KE:

channel B intensity controfee Sd@n 15.5 for operating instructions.

Listed below are brief definitions of the adjustable fields that are used in this
mode:

Intensity low:

The intensity level at which the ramp will begin.
Intensity high

The intensity level at whircthe ramp will end.
Cycles:

The number of times that you wish for the ramp to

repeat. This field can set between 1 and 999 or to

AYFAYAGSEE NBLSIG o0kOo
Delay time:

The time delayefore the ramp begins.
Ramp time:

The duration of time for the ramp to go from the

Intensity lowto the Intensity high.

31
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15.3.  Pulse Setup

Following the steps in Section 15.1 and selecting a pulsdigpliay the following screen on
the Control Pod.

Theselected wavelength

Intensity low | that is being set
: Vi
Intensity hlgh \ Pulse Setun~4G0nm gen fun -> Exit
Cycles \\u ;100‘:% (1 < Lig! 2
Sy 1]
Delay time D_:0.00E0 (ms)
LT :1.00E3 (ms)
Pulse time |~ 4#0C50%] 0
/ Main: +/- Edit A+/- Select B+/- us/ms
Duty cycle
Main
A B

¢2 aiSL) GKNRdzAK (GKS aSidAy3a aLliazya 2y
button2 ¥ G KS OKIFIyySt | AyiliSyardae O2yiGNRf & ¢
shall appear shaded on the Control Pod display. R
¢2 |RedzaAald GKS @l tdzS 2F (KSodehli BPWIBER FAS
global intensity control (labelled in the above imageias | A y € 0 ® i
¢2 FEGSNI GKS dzyAaa 2F GKS aRSftlFe GAYSE |
YAffAESO2yYRa O0YA0L YR YAQNBISAOZ2YRE FOUKG:S
channel B intensity controSee Section 15.5 for operating instructions.
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Listed below are brief dmitions of the adjustable fields that are used in this

mode:
Intensity low:
The ntensity level at which the pulse is at its low state
Intensity high:
The intensity level at whitcthe pulse is at its high state
Cycles:
The number of times that you widbr the pulseto
repeat. This field can set between 1 and 999 or to
AYFAYAOGSE @ NBLSEFEG ok0Oo
Delay time:
The time delayefore thepulsebegins.
Pulsetime:
The duration of timé¢o complete an entire period.
Duty cycle

The ratio between the duration that ghpulse is in the
intensity highstateand the entire period (for example a
period with a 50% duty cycileould mean thathe light is
in the intensityhigh state for half of the time).

15.4.  Sine Setup

Following the steps in Section 15.1 and selecting a sine wave will display the
following screen on the Control Pod.

The selected wavelengtHh
that is being set

Sine Setup : 460nm gen fun->Exit

10: 0% 1
11 :100%

CY: 1 / \

D :0.00EO (ms) \ /
f :1.00E3 (Hz) 10 f (Hz)

Main: +/- Edit A+/- Select B+/- us/ms

Intensity low

Intensity high

e

Cycles

Delay time

W A

A/

Frequency

Main

DOGO08 Iss 6 33

www.CoolLED.com




Cool ED "<

=
Simply Better Control /\‘\\:

To step through the setting optionsontheA & LJX F @ 5 LINSaa (GKS abé
odzit2zy 2F (GKS OKIyySt ! AyiaSyaarie 02y idNZ
shall appear shaded on the Control Pod display.

A =% 4 .oA X

¢2 FRa2dzald GKS @I fdzS 2F GKSo&hid BYWIBR FRS
global intensitycod N2 f 6t 6Sff SR Ay (KS 02@3S AYl :
¢2 FfGOGSN) GKS dzyAdla 2F GKS aRStlFe GAYSE T
YAONR&SO2yRE O0x&0DAANBYE 2FKE KELOK2 NIy & €

control. See Section 15.5 for operating instructions.
Listedbelow are brief definitions of the adjustable fields that are used in this

mode:
Intensity low:

The intensity legl of the low signal of the sine wave.
Intensity high:

Theintensity level of the high signal of the sine wave.
Cycles:

The number of times tt you wish for the sine wawe

repeat. This field can set between 1 and 999 or to

AYFAYAGSEE NBLSIG o0kOo
Delay time:

The time delayefore the sine wavéegins.
Frequency

The frequency that you wish for the sine wave to run at in
Hertz.

15.5.  Operating the fuction settings
Once either a ramp, pulse or sine wave has been selected and setup press
0KS aFdzy 3ISyé¢ odzit2zy 2y0S G2 NBOdzNYy G2 (
¢2 AGFNI 2LISNFGAZ2Y LINBaa (0KS a2yk2FTFé 0oc
If a number of cycles was selected in the setign a percentage figure shall
be displayed with the completion level. Once the selected number of cycles
KFa 0SSy O2YLX SGSR GKS RAaLIXFe akKlFtft adl
If the number of cycles is set to infinity then apson shall continue until
0KS G2yk2FF¢ odzid2y Aa LINBaaSR (G2 adzLe
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Fitting Excitation Filters

16.1.
Excitation filters can be added to each of the four channels prior to their
combinationby the internal dichroicsThis means that simple single band
filters can be used for each wavelength in a multiband imaging system.

16.2.
The filter slides do not come as standard but can be procured separately either
at the time of purchasing the p#000 or at a ladr date. See ording codes in
Section 22

16.3.
To access the slots for the filter sliders, use a coin or similar tool to rotate and
releasethe catches on the side of the light source.

16.4.
The four slots for each of the four channels atearly marked. The arrows at
the side of the slots indicate the direction of the light to help with the correct
orientation of the filters when they are being installed.
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Settings / Additional Information

17.1.
Display Backlight and Contrast settings
The Pod display settings can be adjusted to suit the lighting environment that
the instrument is being operated.
pE-4000
Advanced Mode
W1 Preset
OFF 365 460 525 635
From the Advanced Mode, press thettingsbutton to view the backlighand
contrast settings for the Control Pod display.
Channel A +/-
for Backlight
Channel B +/-
for Contrast 30 30
Main +/- for
more information
settings to exit
Back Cont
Toadjust the displagettingsto suit the lighting conditior’s dzA S G-&S abé¢ 3
for channel A (Backlight) and channel B (Contrast).When the levels have been
optimisedpressthe Settings button again to return to the Advanced Mode.
DOCO08 Iss 6 36
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17.2.

System Information

The ©ntrol Pod is capable of displaying information about the system such
as firmwareversionshardware versionsLAM usage and system usage

From the Advanced Mode, press the settings button. The backlight and
contrast settings will initially be displayed.

PNB a & +¢ hukd® onie on the global intensity control to display first
information screenThis displaymformation such as the firmware versions
of the system components.

t NBaaAy3d Gdife giohakintedsityicdngaigain will displayimer
information for the wavelengths in channels A & B, as aglsystem timer
and a timer for the current session.

t NBaaiAy3d e de giobat intensiaicordrgf once more will display
timer information for the wavelengths in channels C &Bwell as a system
timer and a timer for the current session.

The time displayed next to the wavelengths is in hours and refers to the time
that the corresponding LEDs are illuminated.

The system time is in hours and refers to the time that light sowrce i
powered (the LEDs are not necessarily illuminatethis period).

The current session time is in hours, minutes and seconds and refers to the
amount of time that the light source has been powered in the current
session (the LEDs are not necessdlilgninated in this period). This value

will reset every time the power to the light source is cycled.

18. FiberOptions
18.1.

The pE4000 has a number of options for light delivery from the light source
to the microscope or other systems requiring illumination. $taendard
method is via a 3mm diametédiquid light guide. Fibers with either SMA or
FC connectors can also be usethvthe pE4000.The light source can either
be supplied with this option fitted, or the additional optics module can be
bought separately and changed over following the instructions below.
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18.2.

The fiber optics module is supplied with two interchangeableneator
options to suit the commonly used connecs in fluorescence microscopy.

S
»

To changdetween SMA and FC, simply looskea grub screw on the sidef
the collarwhich releases the connectdrReplacewith the alternative
connector ensuring that it iully inserted before tightening up the grub
screw.

18.3.

Grub screw

retaining
connector
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18.4.
To change between the liquid light guide astimodule and the fiber optics
module a simple procedure needs to be followed. First disconnect the light
source from the power supply and remove any ligligtit guide or fiber that
is fitted.
18.5.
Remove the outer fronpanel as shown
Remove 4
outer front
Loosen grub scre
in white fixing ring
and remove ring
DOCO08 Iss 6 39
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18.6.
Now with access to thimner front panel, remove the three screws holding
the optics retining plate in position.
holding optics
retaining plate
18.7.
Release the fitted liquid light guide or fiber optics modudeshown, taking
care not to touch the lenses.
Draw out LLG
optics tube
DOCO08 Iss 6 40
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18.8.

Now fit the alternativeoptics module, ensurinchtt it has been fully located
on its back internal edge.

18.9.
Reassemble the optics module retaining matnd front cover, taking care
to ensure that the air filters are retained over the fronts of the fans.

19. Software Updates

For infamation about updatinghe firmware of the Illumination System
please contacsupport@coolled.com

20. Routine Care and Maintenance
20.1.

Apart from cleaning or replacing air filters, thB-4000 will require little or no
maintenance throughout its life.

20.2.

ThelLight Sourcés cooled by internal fans which draw air in from the front
panel grills. The air is forced through two channels into which those
components that get hot are thermally linked. The warmed air is then vente
through the single rear grill. The forced air is isolated from the optical parts of
the light source to prevent a buildp of dust on these components which
would impair their performance. To maintain the performance of the internal
heat-sinks, two airifters are retained in front of each fan. It is recommended
that every 12 months these filters should be removed and cleaned. To gain
access to the filters, first remove the white circular ring around the light guide
input by releasing the grub screw os ibweredge. Then unscrew the 4 front
screws and remove the filterBeat the filters to remove angust If there is

an excessivbuild-up of dust, replacement filters are available from CoolLED.

20.3.

Cleaning of the external surfaces can beaiedrout witha mild soap anavater
solutionused to lightly dampen a lifitee cloth.It is important to ensure that
the power to the System is isolated prior to cleaniBgsure that no liquid is
allowedto enter the product through vents and panel edges. Awgitical
surfaces.
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20.4.
Cleaning of optical surfaces maybe necessary if debris or finger prints
accidently come into contact with the lens during installation.
20.5.
In the first instance remove any loose debrishvan air duster (aerosol or
rubber blower)
20.6.
Fingeprints or other liquidtype contaminants should be removed using
standard lens cleaning procedures. Do not fltloel lens surfaces witfiuid as
liquid could enter the product and cause damage.
21. ProductSpecifications
21.1.
Power requirements
110-240vVa.c  50/60Hz 2.0A
21.2.
Power consumption
Standby (i.e. no LEDs on) Max 6N
Single wavelength operation  Max 24N
Dual wavelength operation Max 44N
Triple wavelengtloperation Max 52V
Quad wavelength operation Max 60N
21.3.
Dimensions
pE4000Light Source 150mm (w) x 220mnfd) x 260mm (h)
-weight 3.5kg
pE4000Control Pod  154mm (w) x 135mm (d) x 40mm (h)
-weight 0.95kg
Power Supply 164mm (w) x 64mm (d) x 35mm (h)
-weight 0.58kg
21.4.
Environmental Operating Conditions
Operating 5¢35C
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22. ProductOptionsand Order Codes

See websitéMicroscope llluminators | LED lllumination Systems | CooJLED
for full details of product options and order codes

23. Warranty and Repairs

t £ SFasS NBT SndeniWarrang Pdlidy 8vailade on our website
CoolLED WarrantyCoolLEDAIthough warranty terms are fixed at the time

of ordering according to the terms and conditions of salplace, the

Warranty Policy may be subject to periodic change so please check to avoid
confusion.

For any warranty queries or in the event of the product developing a fault,
make contact wittsupport@coolled.confor further assistance. You shall be
asked to provide your microscope make and model, the product serial
number and a brief description of the issue. You shall then be issued with a
Support Case to manage your issue.

24. Compliance
24.1. WEEE

All qualifying productghat are subject to the WEEE Directive and supplied

by CoolLED are compliant with the WEEE marking requirements. Such
products are marked with the "crossed out wheelie bin" WEEE symbol and in
accordance with European Standard EN 50419.

CoolLED CertificaiNo:WEBEGB4236XX

24.2. RoHS

Based on information obtained from our component suppliers, this

statement certifies that ALL products manufactured and supplied by CoolLED
Ltd are in compliance with Directive 2011/65/EU of the European Parliament
and of the Countof 8 June 2011 on the restriction of the use of certain
hazardous substances in electrical and electronic equipment (also known as
awz2l { €0d

This declaration is correct to the best of CoolLED Ltd knowledge, information
and belief at the date of iteelease.
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At CoolLED, we recognize the importance of preserving the global
environment. We are proud to provide a Recycling Program that enables
CoolLED customers and eunders to send back used CoolLED Light Sources
for recyclirg, free of charge.

Together we can reduce the burden on our environment through
responsible disposal and recycling of HridLife Light Sources. You can help
us by filling in our online contact form and providing us with your contact
details and the serialumber of the CoolLED Light Source that you wish to
return and we will collect it free of charge.

If you are taking delivery of a replacement CoolLED Light Source, why not
send the old one back in the packing box of the new one?

25. Contact Detalls
CoolLED dt
Unit 3
Westmarch Business Centre
River Way
Andover
Hampshire
SP10 INS
UK
Phone +44 (0)1264 323040 (Worldwide)
1-800-877-0128 (USA + Canada)
Email info@coolled.com
Online www.coolled.com
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26. Appendices
Appendix 1

Installing your CoolLED system on Windows machines

When you first 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 Windws to the file available from CoolLED.

If you do not have the driver file you can download this from the CoolLED
website by following the instructions on the following page:

http://w ww.coolled.com/producidetail/imagingsoftware/

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

Windows PC Device Managareen.

In this example the p#000 has been assigned two COM ports, COM3 and
COM4. Either COM port may be used for control.
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