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Welcome to this presentation on How to Read a Datasheet Part One of Two, 
part of OSRAM Opto Semiconductors‘ LED Fundamental series.  

In this presentation we will examine the key parameters specified on the first 
12 pages of an LED datasheet from OSRAM Opto Semiconductors.



The datasheet captures some of the most important technical characteristics 
of an LED. These include electrical, optical and thermal quantities; 
knowledge of which is paramount for an LED system design. 

Also, it has information on ordering codes, labelling and packaging of the 
LEDs. 

We will look at each one of these quantities in detail as we flip through each 
page of a datasheet.  In this presentation we will look at the OSLON Square 
datasheet.



Page 1 of the datasheet presents a summary of the key features of the LED. 
Common parameters such as luminous flux, luminous efficacy and CRI are 
typically found on the first page so that the user can quickly understand the 
general performance of the device.

In addition, it provides a list of typical applications where this LED could be 
used and contains a picture of the LED package.



Page 2 lists the part numbers for specific color temperatures of the LED. 
Part numbers include the order bins which indicate the brightness, 
chromaticity coordinates and forward voltages of the LED.

An explanation of a part number is listed on this slide.  For example, the part 
number GW CSSRM1.EC-MQMS-5L7N-1 tells the user that they can 
receive LEDs from: brightness bins MQ, MR, or MS, chromaticity coordinate 
bins 5L to 7N, and any forward voltage bin.

A single reel of LEDs will contain only one brightness bin, one chromaticity 
bin, and one forward voltage bin. For example, the user will never receive a 
single reel of LEDs that contains a mixture of MQ and MR brightness groups.

The luminous flux min to max range for each part number indicates the 
minimum value of the lowest bin to the maximum value of the highest bin 
available. 

An ordering code, or a Q number, is assigned to each part number and is 
generally used to enter sample order requests for specific part numbers.



Page 3 lists the maximum ratings for the LED. Careful review of the system 
design should be conducted to ensure that the LED is never operated 
outside of the values listed on this page. In this datasheet, it can be seen 
that the LED should not be exposed to an operating temperature lower than -
40°C or greater than 125°C.



Page 4 lists the values for several key parameters of the LED at the binning current 
(700mA) and solder point temperature of 85°C.

The viewing angle, which is the full width half maximum of the luminous intensity of 
the LED, is listed in degrees. 

The minimum, typical and maximum values of forward voltage at the binning current 
are listed.

Forward voltage is measured during a current pulse of 8 msec, with an internal 
reproducibility of +/- 0.05 V.

The maximum reverse voltage is listed. 

Typical and minimum Color Rendering Index, or CRI, values are listed.

CRI values are measured during a current pulse of 25msec, with an internal 
reproducibility of +/-2.

Typical and maximum values of real and electrical thermal resistance from junction 
to solder point of the LED package are listed in K/W. The electrical thermal 
resistance value represents the junction to solder point resistance as if the total 
input power is converted to thermal energy. The real thermal resistance takes into 
account that a portion of the input power is converted into light energy. This is noted 
as the efficiency of the LED. In this example, the OSLON Square is noted as being 
31% efficient, which means that 31% of the input power is converted to light output.
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Page 5 lists the brightness and voltage bins (or groups) available. The min 
and max luminous flux value and typical intensity value are listed for each 
brightness bin.

In a similar manner, the min and max values for each voltage bin are also 
specified. 

Individual brightness or voltage bins cannot be ordered.

On the other hand, no reel of parts ever contains more than one brightness 
bin or forward voltage bin.



Page 6 of the datasheet has a plot of the binning groups linked to the part 
numbers listed on Page 2 of the datasheet on the CIE 1931 chart.

For OSRAM Opto Semiconductors’ white LEDs, such as this one, the color 
binning is based on the ANSI standard quadrangles for color temperature. In 
addition, any one color bin will fit within a 3-step MacAdams ellipse. This 
binning strategy is known as Fine White Binning. The Fine White Binning 
approach allows OSRAM to address any specific color requirements the 
user may have.



Pages 7, 8, 9 and 10, give the chromaticity coordinates of each bin shown 
on Page 6. 

The chromaticity coordinates listed represent the corner points for each bin 
on the CIE 1931 x,y chart.



As mentioned previously, a single reel of LEDs will only contain 1 type of 
each bin. Page 11 shows an example of how the bin names would appear on 
a label.

This reel of LEDs will only have the MP brightness bin, the 5R chromaticity 
coordinate bin and the K2 forward voltage bin.

The label on the packaging will clearly indicate this information to the user.
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Page 12 overlays the typical relative spectral emission curve of the LED at 
the solder point temperature of 85°C and binning current of 700mA on the 
human eye response curve. 

The x-axis is the wavelength given in nanometers and the y-axis is the 
relative radiant power given in arbitrary units. 



Page 12 also shows the radiation characteristics of the LED. 

The angle where the luminous intensity decreases to 50% of the maximum is 
defined as the viewing angle for the LED.

For the OSLON Square the radiation curve hits the 50% line at an angle of 
(φ) 60°.

Therefore, the viewing angle (2 φ) is 120°. 



This slide is a deviation from the white LED being discussed to a 
monochromatic LED datasheet to illustrate a few key parameters mentioned 
in a monochromatic LED datasheet. 

Monochromatic LEDs specify peak wavelength, dominant wavelength and 
spectral bandwidth.

Dominant wavelength is the single wavelength that is perceived by the 
human eye, and is defined as the wavelength of monochromatic light that 
has the same apparent color as the light source. 
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For information on characteristic curves, dimensions and packaging, please 
refer to part two of How to Read a Datasheet.  

Thank you for viewing this presentation by OSRAM Opto Semiconductors.




