





Much more than a
simple light source

Multiple applications

LED modules consist of a certain number of light emitter diodes mounted on a printed circuit
board (rigid and flexible) with active or passive current regulating devices.

Optics or light guiding devices can also be added depending on the field of application, to
obtain different beams and light distribution rates.

The variety of colours, the compactness and the flexibility of the modules ensure a wide
variety of creative possibilities in the various applications. LED modules illuminate routes
and profiles, produce colour effects and ensure road signs provide greater safety.

LEDs: how do they work?

LEDs are semiconductor devices which convert electricity into visible light.
When powered (direct polarization), the electrons move through the semiconductor, and some of
them fall in a lower energy band. Throughout the process, the energy “saved” is emitted as light.

Technical specifications

of LED lights

® (Crystal layers treated by chemical
vapour deposition (wafer)

e A number of layers are then selected based on their luminosity
and colour temperature (chip)

e The chip is mounted on a support to dissipate heat and add

current continuity to the system (package)

Electrical connection

Lens support

Protection against external stress

The rear side of the package emits heat, the front emits light

Technological research has allowed to achieve 161 Im/W for each high voltage LED. Although
not currently in production, this level shows that the development of LED lighting technologies
has not yet reached its apex.
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Elixir
of life

Working life of LED lights
Signal and atmosphere LEDs

Reliability depends on the quality of the electronic gear.
Disano selects quality components that guarantee 50,000h.

Power supply modules are separated from LED circuits in the Disano product range.

Accent LED lighting

Powerled, 1=350mA (1.4W module)

Powerled, I=700mA (3W module)

Based on the temperature rates actually measured and according to the technical specifica-
tions of semiconductors, we can state 50,000 h.

Wall-washing LED

Built-in three lens module and three powerled lights (1 W, 350mA)
50,000h at the maximum temperature allowed.

How long do LEDs last?

24 hours a day
5.7 years

18 hours a day
7.6 years

12 hours a day
11.4 years

8 hours a day
17 years
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The bright future
of LEDs

The influence of heat

The working life of LEDs largely depends on their inner temperature.

Any statement about the working life of a LED light is considered reliable after assessing the
influence of temperature. Excessive temperature affects the correct functioning of LED lights
and reduces their working life.

Disano is a competent and responsible company that takes these factors into account
and measures real values.
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Thermal resistance is a term used in physics and in particular, in the fields of electronics, to
indicate the difficulty encountered by heat as it flows through a solid, liquid or gas structure.

Thermal resistance of LED components in technological development:
(a) 5 mm;

(b) low-profile;

(c) low-profile with extended framework;

(d) heat sink;

(e) heat sink mounted on a printed circuit.

The names registered for these components are Piranha” (“b” and “c”, Hewlett Packard Corp.),
“Barracuda” (“d” and “e”, Lumileds Corp.), and “Dragon” (“d” and “e”, Osram Opto Semicon-
ductors Corp.)

Source: E. F. Schubert - Light Emitting Diodes (Cambridge Univ. Press)
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Colour white

White LED

Several distinctions are made during the production process of the LED lights selected. The
chromatic areas called ‘bin’ are horizontal contours along the BBL line. Colour uniformity
depends on the manufacturer’s know-how and quality standards. Increased selection
means increased quality but higher costs.

Cold white

5000 +7000K
CRI 70

Typical colour temperature: 5600K
Outdoor applications (e.g., parks, gardens,
green areas)

Natural white
3700 +4300K
CRI 75

Typical colour temperature: 4100K
Combinations with light sources already
present (e.g., shopping centres)

Warm white
2800 + 3400K
CRI 80

Typical colour temperature: 3200K
For indoor applications, to enhance colours

Graphic representation of BINNING: choice of LEDs to use in relation to their colour temperature.
Source: Cree, Inc. 2007-2008.
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Millions of colours

Coloured LEDs

The CIE colour space chromatic diagram is based on the physiological features of the human
eye, to assess colour through its separation into three fundamental chromatic compo-
nents (three-colour process): red, blue and green are positioned in the three corners of the
diagram.
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The CIE xy chromaticity diagram can be obtained for each colour. Spectral colours (or pure
colours) can be found along the curve, while the colours contained in the diagram are real
colours. In fact, the colour white (as well as all the other colours located in the centre — achro-
matic or grey colours) is not a pure colour that can be combined with a specific wavelength.

Source: Standard Chromaticity Region Plotted on the 1931 CIE Curve.
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