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Application Note

OSIRE® E5515 – Details on handling and processing

Abstract

The OSIRE® E5515 is a fully individually addressable
multi-color SideLooker LED with a wide color range. This
application note provides information on the proper handling,
assembly and solder pad design. 

Valid for:
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A. Basic information on OSIRE® E5515

The OSIRE® E5515 is designed as an RGB light source and is suitable for light
guide applications, among others. For more details on light guide designs please
refer to the “Light guides” application note.

The main advantage of the OSIRE® E5515 is its flat and compact design. The
light-emitting area has a height of only 1 mm. In addition, it is designed for
improved corrosion robustness and fulfills the requirements of corrosion
robustness class 3B. 

For further information on how to prevent failures caused by corrosive materials
and corrosion robustness classes, see the “Preventing LED failures caused by
corrosive materials” application note.

Mechanical dimensions

The OSIRE® E5515 stands out due to its small package dimensions of only
5.5 mm x 1.8 mm x 1.5 mm and three highly efficient top emitting chips for the
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colors red, green and blue. Figure 1 shows the dimensional drawing of the
OSIRE® E5515. For more details, refer to the data sheet.

Figure 1: Dimensional drawing

B. Handling

ESD stability

Although there is no additional ESD protection included, the LED provides an
ESD stability up to 2 kV. It is assigned to the “Class 2 HBM” category in
accordance with ANSI / ESDA / JEDEC JS-001. With this class, the
OSIRE® E5515 can be considered as uncritical for processing and assembly by
state-of-the-art SMT equipment combined with ESD precautions. To achieve
higher ESD protection on a system level, additional ESD protection must be
implemented.

Precautions & storage

In general, LEDs are packaged in tape and on reels. For storage and dispatch,
the reels are packed in vacuum-sealed dry bags together with desiccants. It is
generally recommended to leave reels in their original packaging until they are
assembled, and to store components under ambient conditions of ≤ 10 % RH
during processing. Drying cabinets with dry nitrogen (N2) or dry air are suitable
for this type of storage. The OSIRE® E5515 is complies with moisture-sensitive
Level 2 (MSL 2) according to JEDEC J-STD- 020E.

As is the case for all LEDs from OSRAM Opto Semiconductors, the
OSIRE® E5515 also fulfills the currently applicable RoHS guidelines (European
Union and China) and therefore contains no lead or other defined hazardous
substances.

0.8 mm 0.8 mm 0.8 mm 1 mm 0.8 mm

5.5 mm

1.
8 

m
m

5.2 mm

0.4 mm

1.
5 

m
m

3 / 142020-12-16  |   Document No.: AN075 



www.osram-os.com
A suitable storage system should be implemented in order to ensure that
assembled LED boards are not stacked on top of each other (Figure 2). To avoid
the risk of damage to the assembled LEDs, make sure that they are not exposed
to compression forces of any kind.

Figure 2: Correct storage

Cleaning

Any direct mechanical or chemical cleaning of the LED should be avoided.
Isopropyl alcohol (IPA) can be used if cleaning is mandatory. Other substances,
and especially ultrasonic cleaning, are generally not recommended.

For dusty LEDs, simple cleaning by means of purified compressed air (e.g.
central supply or spray can) is recommended. In order to ensure that the
compressed air does not contain any oil residues, the use of a spray can is
suggested. A maximum pressure of 4 bar at a distance of 20 cm to the
component is recommended. 

In any case, all materials and methods should be tested beforehand, particularly
as to whether or not damage can be associated with the component.

Manual handling

Although manual handling and assembly is possible, automatic placement is
strongly recommended. Special care must be taken if the OSIRE® E5515 is
handled manually. The LED must not be lifted on the side of the light-emitting
surface, because it can cause damage to the surface and the bonded chips
inside. It is recommended to hold the LED package as shown in Figure 3 by
using tweezers and applying the force equally to the entire LED package.
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Figure 3: Recommended manual handling

C. Processing

Solder pad design and solder stencil design

Since the solder pad effectively creates the direct contact between the LED and
the circuit board, the design of the solder pad contributes decisively to the
performance of the solder connection. The design has an influence on solder
joint reliability and heat dissipation.

In most cases, it is therefore advantageous to use the recommended solder pad,
since it has been individually adapted to the properties and conditions of the
LED. The corresponding solder pad is also indicated in the data sheet of each
LED.

Based on the given solder pad design and solder stencil design (Figure 4), an
optimized balance between good processability, the smallest possible
positioning tolerance and a reliable solder connection can be achieved. 
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Figure 4: Recommended solder pad design

In the SMT process, solder paste is normally applied by stencil printing. The
design of the printing stencil and the accuracy of the process influence the
applied amount and quality of the paste deposit. Proper solder paste printing
increases the solder quality. Effects such as solder bridges, solder spray and/or
other soldering defects are largely determined by the design of the stencil
apertures and the quality of the stencil printing (e.g. positioning, cleanliness of
the stencil, etc.). For the OSIRE® E5515 a stencil thickness of 120 μm is
recommended. A uniform solder joint thickness is recommended in order to
produce reliable solder joints and to obtain an appropriate optical alignment. 

For the paste printing process OSRAM Opto Semiconductors has successfully
used the standard SAC 305 Typ 3 solder paste (HERAEUS F640 SAC 305
Type 3). For process evaluation, process control and failure prevention, it is
recommended to check the solder paste volume with SPI (Solder Paste
Inspection) regularly. Figure 5 shows an example of a proper printed solder
paste.

Figure 5: Printed solder paste
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Placement and alignment

Especially in backlighting applications with light guides, the placement precision
and alignment of the LED plays an important role in the overall system
performance. Ideally, the LEDs should be mounted in such a way that they are
planar to the circuit board surface and parallel to the light guide at a certain
specified offset. The light opening should thus be aligned in parallel to the input
surface of the light guide to ensure best possible light incoupling efficiency.

The best LED placement was determined from corresponding soldering tests at
OSRAM Opto Semiconductors. Ideally the OSIRE® E5515 should be placed
such that the light output opening (package reference line) is positioned at a
distance of 0.50 mm from the upper edge of the solder pad (see Figure 6).

Figure 6: Top view of the component location on the foot print

For the PCB layout it should be considered that the LED package center is
positioned with an offset of 0.4 mm to the upper edge of the solder pads, as
shown in Figure 7.

Figure 7: Package center offset

To achieve a good alignment of the component it is important to avoid any
uncontrolled movement during the reflow soldering process. With a proper PCB
design and accurate placement, the LED is properly attached to the solder pad
and aligned in parallel (Figure 8).
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Figure 8: Parallel aligned LED after soldering

The target is to form a uniformly thick layer of solder, creating a homogeneous
solder connection with a parallely aligned LED. Figure 9 illustrates the ideal LED
position after the soldering process.

Figure 9: LED position after the soldering process

Pick-and-place nozzle design

When processing by means of automated placement machines, care should be
taken to use an appropriate pick-and-place tool and to ensure that the process
parameters comply with the package's characteristics. An example of a suitable
pick-and-place nozzle is given in the form of the SIPLACE tool number 2033 (see
Figure 10).

Figure 10: Recommended pick-and-place nozzle

Vision System

Figure 11 shows an example of how to teach-in the footprint of the
OSIRE® E5515 into the ASM Siplace Vision System. For recognition purposes, it
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is recommended to teach in the terminals of the component and not the outline
of the part. 

Figure 11: Teaching the OSIRE® E5515 into the ASM Siplace Vision System

Reflow soldering

Since the OSIRE® E5515 is generally compatible with existing industrial SMT
processing methods, current populating techniques can be used for the
mounting process. The individual soldering conditions for each LED type
according to JEDEC can be found in the respective data sheet. A standard reflow
soldering process with forced convection under standard N2 atmosphere is
recommended for mounting the component, in which a typical lead-free SnAgCu
metal alloy is used as solder. Figure 12 shows the temperature profile for lead-
free soldering with the recommended peak temperature of 245 °C. In this
context, it is recommended to check the profile on all new PCB materials and
designs. As a good starting point, the recommended temperature profile
provided by the solder paste manufacturer can be used. However, the maximum
temperature for the profile as specified in the data sheet should not be
exceeded.

Figure 12: Temperature profile for lead-free reflow soldering in accordance with JEDEC 
J-STD-020E
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D. Thermal management

Thermal management is important to stabilize the LED’s output and to avoid
hight temperatures in order to increase the lifetime. The LED’s p-n junction
temperature (TJ) represents one of the major factors which influence the lifetime
and the reliability of LEDs. Lower junction temperatures result in higher expected
lifetimes. The maximum value allowed for TJ can be found in the product data
sheet. Detailed information on this topic is provided in the application notes
“Package related thermal resistance of LEDs” and “The thermal measurement
point of LEDs”.

To improve thermal heat transfer, it is recommended that the copper size of the
pads for heat dissipation are as large as possible, if possible in both directions
(behind and in front of the LED). The heat dissipating-pads are:

• Anode Red

• Cathode Blue 

• Cathode Green 

Figure 13 shows an example of a layout with larger pads for better heat transfer.

Figure 13: Example layout with larger pads for better heat transfer

Determining the junction temperature of RGB LEDs is challenging because the
direct thermal measurement of the p-n junction is almost impossible. The
measurement point and estimated junction temperature depend on the RGB
LED’s mode of operation. In general, the junction temperature can be
theoretically calculated from the LED’s thermal resistance and temperature
readings from thermocouples placed as temperature sensors on the LED’s
solder joints.
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Since RGB LEDs operate in various modes, only simulated examples of TJ can
be provided. These simulations can be used as a starting point or as a first
reference point. However, the junction temperature is dependent on the
boundary conditions, which must be determined by the customer. 

An example of a thermal simulation of the OSIRE® E5515 is provided to illustrate
the procedure applied to determine the junction temperature of the LED. The
simulation model and boundary conditions for this example are shown in
Figure 14. Thermal simulations were performed to show the dependency of the
junction temperature on the driving conditions of the LED. The simulation was
performed for each single color, as shown in Figure 15 - Figure 17 at a peak
current of 20 mA. 

Figure 14: Boundary conditions of the thermal simulation of the junction temperatures 
TJ

Figure 15: Thermal simulations of red @ 20 mA

OSIRE® E5515
KRTB AELPS1.32t

Copper Layer
t = 35 μm

FR4 PCB
25 mm x 25 mm x 1.6 mm

Solder SAC305
t = 50 μm

g

Boundary conditions:
• Ambient temperature 
   Tamb = 85 °C
• Still air (free convection)
• Conjugate heat transfer
• Steady state solution

Temperature (°C)

OSIRE® E5515 KRTB AELPS1.32 
Red 20 mA / Blue, True Green off

)

Heat dissipation:
IF = 20 mA
typ. Vf @ 85 °C = 1.8 V
min. Iv @ 85 °C  = 420 mcd

Pel @ 85 °C = 37 mW
Фe @ 85 °C = 8 mW
Pheat @ 85 °C = 29 mA

max. Junction Temperature TJ = 98 °C
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Figure 16: Thermal simulation of true green @ 20 mA

Figure 17: Thermal simulation of blue @ 20 mA

Furthermore, a simulation for driving all three dies at a peak current of 20 mA was
executed. The estimation of heat dissipation at an ambient temperature of 85 °C
is shown in Table 1. Figure 18 shows the thermal simulation of all three chips
operating.

Boundary conditions:
• Ambient temperature 
   Tamb = 85 °C
• Still air (free convection)
• Conjugate heat transfer
• Steady state solution

Temperature (°C)

OSIRE® E5515 KRTB AELPS1.32 
True Green 20 mA / Red, Blue off

Heat dissipation:
IF = 20 mA
typ. Vf @ 85 °C = 2.5 V
min. Iv @ 85 °C  = 2010 mcd

Pel @ 85 °C = 50 mW
Фe @ 85 °C = 11 mW
Pheat @ 85 °C = 39 mA

max. Junction Temperature TJ = 102 °C

Boundary conditions:
• Ambient temperature 
   Tamb = 85 °C
• Still air (free convection)
• Conjugate heat transfer
• Steady state solution

Temperature (°C)

OSIRE® E5515 KRTB AELPS1.32 
Blue 20 mA / Red, True Green off

Heat dissipation:
IF = 20 mA
typ. Vf @ 85 °C = 2.7 V
min. Iv @ 85 °C  = 250 mcd

Pel @ 85 °C = 55 mW
Фe @ 85 °C = 15 mW
Pheat @ 85 °C = 40 mA

max. Junction Temperature TJ = 102 °C
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Figure 18: Thermal simulation of red, true green and blue @ 20 mA

Table 1: Estimation of heat dissipation @ Tamb=85°C and min. Iv @ 25°C

Chip IF 
Typ. 
VF 

Iv @ 25 °C Iv @ 85°C
Pel 
@ 84 °C

Фe 
@ 85 °C

 Pheat  
@ 85 °C

Red 20 mA 1.8 V 710 mcd 420 mcd 37 mW 8 mW 29 mW

True 
Green

20 mA 2.5 V 2010 mcd 1780 mcd 50 mW 11 mW 39 mW

Blue 20 mA 2.7 V 250 mcd 270 mcd 55 mW 15 mW 40 mW

Boundary conditions:
• Ambient temperature 
   Tamb = 85 °C
• Still air (free convection)
• Conjugate heat transfer
• Steady state solution

Temperature (°C)

OSIRE® E5515 KRTB AELPS1.32 
Red 20 mA / Blue 20 mA/ True Green 20 mA

)
r

Temperatures
Chip Heat dissipation max. junction temperature
Red 29 mW 107 °C
True Green 39 mW 113 °C
Blue 40 mW 112 °C
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Don't forget: LED Light for you is your place to
be whenever you are looking for information or
worldwide partners for your LED Lighting
project.

www.ledlightforyou.com

ABOUT OSRAM OPTO SEMICONDUCTORS

OSRAM, Munich, Germany is one of the two leading light manufacturers in the world. Its subsidiary, OSRAM
Opto Semiconductors GmbH in Regensburg (Germany), offers its customers solutions based on semiconduc-
tor technology for lighting, sensor and visualization applications. OSRAM Opto Semiconductors has produc-
tion sites in Regensburg (Germany), Penang (Malaysia) and Wuxi (China). Its headquarters for North America
is in Sunnyvale (USA), and for Asia in Hong Kong. OSRAM Opto Semiconductors also has sales offices th-
roughout the world. For more information go to www.osram-os.com.

DISCLAIMER

PLEASE CAREFULLY READ THE BELOW TERMS AND CONDITIONS BEFORE USING THE INFORMA-
TION SHOWN HEREIN. IF YOU DO NOT AGREE WITH ANY OF THESE TERMS AND CONDITIONS, DO
NOT USE THE INFORMATION.

The information provided in this general information document was formulated using the utmost care; howe-
ver, it is provided by OSRAM Opto Semiconductors GmbH on an “as is” basis. Thus, OSRAM Opto Semicon-
ductors GmbH does not expressly or implicitly assume any warranty or liability whatsoever in relation to this
information, including – but not limited to – warranties for correctness, completeness, marketability, fitness
for any specific purpose, title, or non-infringement of rights. In no event shall OSRAM Opto Semiconductors
GmbH be liable – regardless of the legal theory – for any direct, indirect, special, incidental, exemplary, con-
sequential, or punitive damages arising from the use of this information. This limitation shall apply even if
OSRAM Opto Semiconductors GmbH has been advised of possible damages.  As some jurisdictions do not
allow the exclusion of certain warranties or limitations of liabilities, the above limitations and exclusions might
not apply. In such cases, the liability of OSRAM Opto Semiconductors GmbH is limited to the greatest extent
permitted in law.

OSRAM Opto Semiconductors GmbH may change the provided information at any time without giving notice
to users and is not obliged to provide any maintenance or support related to the provided information. The
provided information is based on special conditions, which means that the possibility of changes cannot be
precluded.

Any rights not expressly granted herein are reserved. Other than the right to use the information provided in
this document, no other rights are granted nor shall any obligations requiring the granting of further rights be
inferred. Any and all rights and licenses regarding patents and patent applications are expressly excluded. 

It is prohibited to reproduce, transfer, distribute, or store all or part of the content of this document in any form
without the prior written permission of OSRAM Opto Semiconductors GmbH unless required to do so in ac-
cordance with applicable law. 

OSRAM Opto Semiconductors GmbH

Head office:

Leibnizstr. 4
93055 Regensburg
Germany
www.osram-os.com 
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