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1. Introduction 

This manual should give you all the information required to install and 

operate your new light source. 

Additional information can be found on our website at www.coolled.com  

2. Safety Precautions 

While LEDs are a much safer illumination system than the mercury and 

metal halide lamps that they replace in microscopy applications, 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 be emitted from this product depending on the 

version/wavelength selected. Avoid eye and skin exposure. Never look 

directly into the light output beam from the Light Source or accessories. The 

emissions could damage the cornea and retina of the eye if the light is 

observed directly. 

2.2.  
Always ensure that the Light Source is securely 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 reason the Light Source is to be operated when not attached to a 

microscope, all personnel should wear eye shielding and clothing to protect 

the exposed skin. 

http://www.coolled.com/


 

DOC-008 Iss 9  4 

2.4.  
Disconnecting the mains supply is achieved by unplugging the power cord 

from the power supply block or the Light Source. Only plug in the power 

cable, once the Light Source is attached to the microscope. 

2.5.  
There are no serviceable parts within the Light Source. Removing any of the 

screws and covers will result in the safety of the Light Source being impaired. 

The DC power supply unit should be inspected periodically throughout the 

lifetime of the system. 

2.6.  
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 Source, use a slightly dampened cloth with 

a simple water/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: 

EN/IEC 61010-1:2010 Safety Requirements for Electrical Equipment 

for Measurement, Control and Laboratory use. 

EN62471:2008 Photo-biological Safety of Lamps and Lamp 

Systems/Guidance on manufacturing 

requirements relating to non-laser optical 

radiation safety. Risk Group 3. 

All warnings may not be applicable depending on the version/wavelength being used. 
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2.9. EMC compliance 
This product is tested to the requirements of standard IEC/EN 61326-1 
concerning electromagnetic compatibility. This is a Class A product. In a 
domestic environment this product may cause radio interference in which 
case the user may be required to take adequate measures. 
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3. Getting Started ς System Components 

The CoolLED pE-4000 Universal Light Source is supplied with the following 

components: 

Liquid Light Guide Version 

1. Main Light Source with Optical Output for 3 mm Liquid Light Guide 

2. Manual Control Pod 

3. DC Power Supply Type GST160A12-R7B 

4. IEC Power Cable (not shown) 

5. USB Cable (not shown) 

6. User Guide (not shown) 

In addition to this list, it is likely that a light guide and pE-Universal 

Collimator will also be supplied although there may be certain circumstances 

where this is not necessary as the user already has these components. 

When un-packing the system, it is important to check the contents against 

the delivery note. 

If any components are missing or appear damaged, please contact CoolLED 

or the distributor who supplied the equipment immediately. 
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4. Installation and Setup 

4.1.  
Carefully unpack the components from the shipping cartons. 

4.2.  
Insert the Pod Cable into the light source with the flat of the connector body 

on the outer side. 

4.3.  
Connect the power connector from the DC power supply as shown, again 

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. 
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4.4.  
Insert the liquid light guide into the light output port on the front panel of 

the light source as shown. Ensure that the end of the light guide is fully 

inserted and gently tighten the grub screw to retain it in position. See 

Section 18 when using fibre and other light delivery systems. 

4.5.  
Ensure that there is free airflow in front and behind the light source so that 

the cooling system is not impaired. Air is drawn in from the front through 

the two grills and blown out through the single grill on the back of the light 

source. A gap of 200 mm on either side is sufficient. All the images show the 

light source in 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 the pE-Universal Collimator, refer to the User 

Manual for the correct installation. 

4.7.  
With the light guide correctly fitted between the light source and 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 pE-4000 can now be 

switched on using the power switch on the front of the light source. 

Gently tighten the grub screw 
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5. LEDs in a Universal Illumination System 

5.1.  
/ƻƴǾŜƴǘƛƻƴŀƭ ΨǿƘƛǘŜ ƭƛƎƘǘΩ ǎƻǳǊŎŜǎ ǳǎŜŘ ŦƻǊ ŦƭǳƻǊŜǎŎŜƴŎe microscopy (e.g. 

mercury lamps) have 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 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 combined together with the peaks selected to 

match the fluorescence stains being used by the biologist. This combination 

process requires the light from an individual LED wavelength to be collected 

by collimating optics and then either transmitted through, 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 product. 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 that can be excited. The pE-4000 Universal Illumination System 

overcomes these limitations. 

5.2.  
The pE-4000 is a 4 channel illumination system with 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 

wavelength is selected for a particular channel, the LEDs are physically 

moved automatically by an internal mechanism so that swapping 

wavelengths can be achieved by a simple push of a button in less than 2 

seconds. 
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5.3.  
The pE-4000 provides the user with 16 selectable wavelengths spread across 

4 separate channels. Each channel can be individually controlled, both in 

terms of intensity and rapid switching. 

5.4.  
The wavelengths range from UV at 365 nm for DAPI, through the visible 

spectrum and then out to IR at 770 nm so that all the existing and up-and-

coming stains can be excited by this single Universal Illumination System. 
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6. Two Modes of Operation 

6.1.  
To be a truly Universal Illumination System the pE-4000 needs to fulfil the 

needs of all users. Those engaged in fluorescence microscopy have very 

different needs. There are biologists not skilled in fluorescence microscopy 

who want a simple to use, reliable and repeatable excitation source. Multi-

user laboratory managers are particularly keen to keep the light source 

controls simple so teaching their users is easy. There are other microscopists 

involved in research where precise control of the excitation source is 

paramount. 

6.2.  
The pE-4000 Control Pod has been arranged to fulfil these needs of these 

different groups by providing 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 the Control Pod functionality is limited to 4 presets, an 

on/off button and an up/down 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, altering the overall intensity 

if needed. The preset settings are stored in non-volatile 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 broad range 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 

given in later sections of this user manual. 
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7. Manual Control Pod 

7.1.  
The manual Control Pod has 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 LCD display providing information on the status of the LEDs. 

7.2.  
The Control Pod allows the user to operate the system in either of the two 

modes outlined in Section 6. Pressing the White button sets the light source 

into White Mode. Pressing the Advanced button changes the mode into 

Advanced. 

7.3.  
On power up, the system will always start in White Mode. 
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7.4.  
While the Control Pod has many buttons, 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 the Control Pod. Once running 

the Light Source for 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 a wide 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. Control Pod Initialisation and White Mode 

8.1.  
When the pE-4000 is first switched on there is an initial product recognition 

screen followed by the following. This will last the time it is necessary to 

initialise the stepper motors and system ς normally around 5 seconds. 

During this period all buttons will be disabled. 
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8.2.  
Once initialised, the system defaults to White Mode and to preset 1. The 

buttons which are active are backlit. In White Mode all the advanced 

buttons are disabled όŜȄŎŜǇǘ ŦƻǊ Ψ!ŘǾŀƴŎŜŘΩύΦ ¢ƘŜ ŘƛǎǇƭŀȅ ƛƴŘƛŎŀǘŜǎ ǘƘŜ 

wavelength selection and their intensities for the active preset. 

8.3.  
Press the On/Off button once to switch on the LEDs. The display bars go 

solid to indicate that the preset LEDs are on. 
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8.4.  
Use the master intensity control to vary all intensities in 1 % steps. The 

display indicates the variation from the preset value. If the intensities are set 

at different values, then the balance between the channels will be 

maintained. The range of the adjustment is limited to the lowest intensity 

reaching 0 % and the highest intensity reaching 100 %. 

8.5.  
Press the on/off button again to switch off the LEDs.  
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8.6.  
Press the pre1 button to revert to the preset 1 intensity settings.  

8.7.  
Press another preset button to change to a white light matched to another 

filter cube set.  






























































