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Abstract

SMT components, such as LEDs, are because of their design moisture-sensitive
components that might absorb moisture if incorrectly handled and stored. This might lead
to damages during the assembling process. To prevent this, OSRAM Opto Semiconductors
supplies its products in dry packs. This document gives an overview about the
requirements for packing, labeling, handling and storage of moisture sensitive components
in dry pack of OSRAM Opto Semiconductors.
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A. Normative references

SMT components, especially those with plastic packages, are at risk of moisture
migration into the component while stored. During the soldering process with
sudden heatings it can result to an increase in pressure inside the component.
In order to prevent this potential damage, there are various methods and
procedures which are described in the following standards for handling,
packaging, transport and operation of moisture-sensitive components:

e JEDEC-STD-020C

Moisture/Reflow Sensitivity Classification for Plastic Integrated Circuit
Surface Mount Devices
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e JEDEC-STD-033B

Standard for Handling, Packing, Shipping and Use of Moisture/Reflow
Sensitive Surface Mount Devices

J EIA — 583
Packaging Material Standards for Moisture Sensitive ltems

e EIA/JEP 113-B
Symbol and Labels for Moisture-Sensitive Devices

. EIA/JEP 124

Guidelines for the Packing, Handling and Repacking of Moisture-Sensitive
Components

. MIL-B-81705 C
Barrier Materials

. MIL-D-3464
Desiccants

B. Testing products for moisture sensitivity

Controlling moisture

OSRAM Opto Semiconductors in its design of packing materials and packing
methods takes into consideration the susceptibility of some OSRAM Opto
Semiconductors packages to moisture induced damage. The risk of this damage
being greatest when naturally permeable plastic encapsulation materials are
used as the moisture in the package increases or decreases with the Relative
Humidity (RH) of the surrounding environment.

Such damage may include delamination between the die and the plastic
encapsulation material, which may result in open connections due to broken
wire-bonds.

Package cracking may also occur when the components are exposed to the high
temperatures and steep temperatures gradients used in reflow board assembly
techniques. Moisture in the package having reached a critical level will fracture
the package in order to escape. This phenomenon being known as the “popcorn
effect”.

Therefore, the control of moisture levels in the package body is critical to
reducing the risk of moisture-induced failures.

Testing products for moisture sensitivity

A procedure to define the sensitivity of a component against moisture is set out
in JEDEC-STD-020C.

In this standard, moisture sensitive components are classified in eight different
groups, each differing in their permissible storage time in a defined climate
(characterized by temperature and relative humidity at normal pressure).
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C. Dry packing process and materials

The first step in the dry packing process is to remove any moisture built up in the
package. This is done by baking the finished product for 2.5 to 48 hours between
85 °C and 125 °C depending on package type. During baking, the product is
contained in high temperature resistant device trays, aluminum trays or tubes.

Within 24 hours after baking, the product is sealed with a prescribed number of
desiccant pouches and an indicator card in a dry bag under a partial vacuum.

Details of OSRAM Opto Semiconductors dry pack materials are provided in the
sections that follow.

Dry pack bag

The dry pack bag (moisture barrier bag) is of a three layer laminated design and
is MIL-STD 81705C, type 1, class 1 compliant. ESD (Electro Static Discharge)
protection is provided by the middle layer of aluminum metalized polyester.
Figure 1 shows exemplary how products are packed in a dry bag. Every bag
contains a moisture sensitive label, a desiccant and a humidity indicator.

Figure 1: Moisture-sensitive product is packed in a dry bag containing desiccant and a
humidity card

Moisture-sensitive label or print

Barcode label

Desiccant

OHA00539

Desiccant

The desiccant material used exceeds the rigid standard of the military
specification D-3464 D, type Il, contains Silica Gel and Active Clay which are
neither acutely nor chronically harmful, do not classify as dangerous nor special
waste and can be disposed of in accordance with local and national laws.

Testing confirms that the desiccant pouches in the bag greatly reduce the
presence of moisture by maintaining the environment in the bag at no greater
than 10 percent RH, thus protecting the devices during shipment and storage for
24 months. If a 24-month shelf life is exceeded, the devices will need to be dry
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baked again if the RH in the bag has exceeded 10 percent RH. This RH change
can be seen on the humidity indicator card.

Humidity indicator card

Included in each dry pack bag is a card with humidity-sensitive elements, like
shown in Figure 2. It turn from blue to pink whenever the specific RH level is
exceeded. If the 10 % dot has changed from blue to pink the product should be
re-baked with moisture sensitivity level (MSL) 2A-5A before board assembly
whenever a reflow method is used. Baking parts is not necessary if the 10%
remain blue, even if 5% turned pink. Level 2 products only have to be re-baked
if the 60 % dot has changed the color to pink. To find out, which MSL level is
relevant, have a lock at the chapter “Dry pack labels”. Detailed information on
how to do the rebaking can be found in chapter “Rebaking of devices”.

Figure 2: Humidity indicator card is included in the dry bag
50

HUMIDITY INDICATOR

Complies with IPC/JEDEC J-STD-033
LEVEL
2PARTS .
S 2
Bake parts  60% %
if 60% is 5
NOT blue —
LEVEL c

2 2A-5A S
PARTS 10% 3
S 2
Bake parts o
if 10% is =
NOT blue o
and5% 9% =
is pink =
Initial Use: Do not put this

\ card into a bag if 60% is pink.

OHAQ1665

The card may be reused as long all the sensors elements are blue.

Dry pack labels
The following two labels are applied to the outside of the dry pack bag:

A standard Barcode-Product-Label (BPL), identifies the contents by: producer
(OSRAM Opto Semiconductors), country of origin, product designation, lot
number, date code, material number and quantity. The BPL also includes a
reference to ESD and if necessary extra details of the Moisture Level,
development designation, brightness class and laser stamp (see Figure 3).
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Figure 3: Barcode-Product-Label is applied to the outside of the dry pack bag
\

4 OSRAM Opto LMW Cnap  BINT: EA-50-0-140-D

Semiconductors
OSLON

(6P BATCH NO: 1004067407 HEFIS Bompkart
L IABIVAF T @ =g
2 280°C R
(myLotno: 1234567890 (yorc: 1013
DEMY 022
B_R999_1880.1642 R

||| |PROD no: 11058300 (@ary: 2000 (@) erour: EA-50
N

Pack: R18

An OSRAM Opto Semiconductor dry pack caution label, which identifies the
sealing date of the bag, the moisture level, the dry pack expiration date (which is
24 month later), as well as product handling guidelines (see Figure 4). Here the
moisture level for the humidity indicator card can be found.

/

OHAD4563

Figure 4: Moisture sensitive label or print is applied to the outside of the dry pack bag

100

CAUTION LEVEL

This bag contains
MOISTURE SENSITIVE
OPTO SEMICONDUCTORS

I blank, see
bar code label

1. Shelf life in sealed bag: 24 months at < 40 "C and < 90% relative humidity (RH).
2. After this bag is opened, devices that will be subjected to mllared

reflow, vapor-phase reflow, or equivalent

P (pea
body temp._ *C), must be:
If blank, see bar code label

a) Mounted within at factory conditions ofig 30 C}BD% RH.
Floor fime see below

HRPIC

IPC:‘JEDEC J-STD-033 for bake procedure.
Bag seal date (if blank, seal date is identical with date code).

95

b) Stored per J-STD-033

135

Date and time opened:

Moisture Level 1 Floor time > 1 Year Moisture Level 4 Floor time 72 Hours

Moisture Level 2 Floor fime 1 Year Moisture Level 5 Floor time 48 Hours

Moisture Level 2a  Floor ime 4 Weeks | Moisture Level 5a  Floor time 24 Hours.

Moisture Level 3 Floor ime 168 Hours | Moisture Level 6  Floortime 6 Hours.
Note: | Level and body temperature defined by IPC/JJEDEC J-STDx020

The packing materal can melt:
Tape & Reel, low temperature trays and tubes at 50° C

Please check the Humidity Indicator Card within one minute after bag opening. )

(OHADDBES

D. Handling dry packed parts

Incoming inspection

Moisture-sensitive components are shipped in vacuum-sealed moisture barrier
bags packed with a desiccant material and a humidity indicator card.
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Upon receipt, the bags should be inspected for damage to ensure that the bag
integrity has been maintained. Inspection should verify no holes, gouges, tears,
or punctures of any kind that may expose the contents of the bag.

Opening moisture barrier bags

To open the bag, simply cut across the top of the bags as close to the original
seal as possible being careful not to damage the contents.

Before using dry packed components, it is essential that the humidity indicator
be checked immediately after bag opening. Should it indicate a RH of less than
10 % (the color of the 10 % dot has not changed from blue to pink), the
components contained are ready for use.

If the humidity indicator in the dry pack shows a RH of more than 10 % (the color
of the 10 % dot has changed from blue to pink), the components must be
rebaked. Level 2 products only have to be re-baked if the 60 % dot has changed
the color to pink. To find out, which MSL level is relevant, have a lock at the
chapter “Dry pack labels”.

In addition please check the dry pack for damage on opening or storage under
too severe climatic condition.

Once the dry pack bag is opened, the desired quantity of units should be
removed and the bag resealed within two hours. If the bag is left open longer
than 30 minutes the desiccant should be replaced with dry desiccant. The closed
desiccant pouches may be dried by baking them at 120 °C — 125 °C for 16
hours if the material of the bag is heat resistant.

Rebaking of devices

If devices have exceeded the specified floor life time for exposure described
below or the indicator in a dry pack shows a RH of more than 10 %, they may be
baked according IPC/JEDEC J-STD- 033B. When baking products on reel, it is
recommended to use 40°C and the baking time for this temperature.

For example MSL 2a and 1.4 mm - 2.0 mm package thickness the baking time
would be 22 days.

For a shorter baking time higher temperatures are required according IPC/
JEDEC J-STD- 033B.

Note: When baking a product at 50 °C to 125 °C, the product must be put in
metal tubes or metal trays, not in the tubes or reels in which the product was
shipped.

Resealing a dry pack

After the devices have completed the baking period they should immediately be
resealed in the moisture proof bags. If not all the components from a dry pack
are used, the original desiccant and humidity detector should be reinserted and
the dry pack resealed by using commercially available vacuum — heat — sealing
equipment. New desiccant must be added if the humidity indicator has changed
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color. Once the devices are removed from the dry pack bag, the total exposure
time to the factory environment, prior to mounting the parts onto a circuit board,
should not exceed the recommended time specified on the dry pack caution
label. (see item 2a in Figure 4). This out-of-bag time varies depending on the
moisture-sensitivity rating for the product. If the cumulative out-of-bag time for
the components exceeds 6 hours at 30 °C and 60 % RH the allowable floor life
specified by the manufacturer must be adjusted accordingly. For example, if the
manufacturer specifies Level 3 with a floor life of 168 hours and the components
are out of the bag for 24 hours, then an adjusted floor life of 144 h should be
written on the label.

Storing unpacked devices

Unpacked devices may be mounted under environmental conditions not
exceeding 30 °C and humidity levels of 60 % RH. Devices must be soldered on
a printed circuit board (PCB) assemblies within specified floor life hours,
described in Table 1.

Table 1: Moisture sensitive level

Moisture Sensitive Level Floor life
1 no limit

2 1 year

2a 4 weeks
3 168 hours
4 72 hours
5 48 hours
5a 24 hours
6 6 hours

The floor life of in-process materials may be extended by the use of controlled
environments. Packages may be stores outside the Moisture Barrier Bag
independent of moisture/reflow sensitivity considerations, if the ambient relative
humidity is <10 % RH. The use of desiccator cabinets with dry N, or dry air is
suggested for such storage. Please refer also to ZVEI “Guidelines for the Long-
Term Storage of Components, Subassemblies and Devices”.

Storing moisture-proof packs prior to opening

Devices packaged in moisture-proof packaging should be stored in ambient
conditions not exceeding temperatures of 40 °C or humidity levels of 90 % RH.
Storage life at these conditions should not exceed 24 months.
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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-o0s.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 OS RAM
93055 Regensburg Opto Semiconductors
Germany

WWWw.0Sram-0s.com
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