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ABSTRACT
This application reports explains the relationship of MSL rating to floor life and surface mount reflow
temperatures for TI semiconductors.
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Introduction
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Introduction
All TI surface mount ICs have a moisture sensitivity level and peak reflow classification. This information is
displayed on http://www.ti.com (see Figure 1) and on the reel and box packing. Figure 2 shows an
example of a box label.

Figure 1. Example of Component MSL Rating and Peak Reflow of ti.com

Figure 2. MSL Rating and Peak Reflow Labeling on Box
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Applying the Moisture Sensitivity Level (MSL)
The MSL rating of an IC determines its floor life before the board mounting once its dry bag has been
opened.
IPC/JEDEC J-STD-033C is the electronics industry standard for defining MSL ratings versus floor life at
30°C, as shown in Table 1.
Table 1. Factory Floor Life @ 30°C
MSL

Floor Life

Moisture Relative Humidity

1

Unlimited

85% RH

2

1 year

2a

4 weeks

3

168 hours

4

72 hours

5

48 hours

5a

24 hours

6

Bake before use and reflow within time on label

60% RH

Most semiconductor products are rated MSL3 or higher. MSL 1 is the highest rating where it is considered
as being not moisture sensitive even at 85% RH and components rated MSL1 do not require dry packing.
The MSL rating is given after product qualification and determined by the materials used in its IC
packaging and assembly process is based on a constant 30°C and constant relative humidity. In practice,
the absorption of moisture into an IC package is proportional to temperature and relative humidity.
Therefore, floor life can generally be increased with exposure to temperatures lower than 30°C or lower
humidity levels than 60% RH.
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Peak Reflow Temperature

www.ti.com

Similarly, exposing it to higher humidity conditions or higher temperatures potentially shortens the floor life.
The Recommended Equivalent Total Floor Life table in IPC/JEDEC J-STD-033C provides guidance on
floor life for differing temperatures (20°C to 35°C) and a range of relative humidity (5% to 95%) for
different package types and thicknesses.
Products that exceed their floor life can be re-worked with a bake to drive out residual moisture.
IPC/JEDEC J-STD-033C provides guidance about the baking procedure and where you should take care
to ensure that the plastic housing (trays, tape and reel or tubes) can withstand the temperatures being
considered.
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Peak Reflow Temperature
Table 2. Peak Reflow Classification (Tc) Based on Package Dimensions
Package Thickness

Volume < 350 mm3

Volume 350 – 2000 mm3

1.6 mm – 2.5 mm

260°C

250°C

>2.5mm

250°C

< 1.6 mm

Volume >2000 mm3
260°C
245°C
245°C

Table 2 is an extract from the Pb-Free Process - Classification Temperatures (Tc) table in J-STD-020D.1
peak reflow temperatures for a lead-free soldering operation.
Three peak temperatures are defined based on package thickness and volume where the tolerance for
peak temperature is +0/-5°C.
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Reflow Profile for Lead-Free Soldering

Figure 3. TI Representation of a J-STD-020D.1 Lead-Free Reflow Profile
The Classification Reflow Profiles table from J-STD-020D.1 defines the industry standard for a lead-free
reflow profile that TI components are capable of being manufactured with.
Figure 3 illustrates the key temperature and times associated with the different Reflow oven zones.
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Important items defined in J-STD-020D.1 that can impact IC reliability are:
• Soak time ts
• Soak temperatures: min(Tsmin) and max (Tsmax)
• Luquidous (Liquidus) temperature (TL) for lead-free soldering; this is approximately 217°C. This varies
according to the alloy.
• The Peak temperature (Tp) for reflow at top of the package.
– For a user, Tp should not exceed Tc
– Time that defines the peak temperate (tp) starts -5°C below Tc.
• Ramp up rate from TL to TP
• Cool down rate from TP to TL
NOTE: J-STD-020D defines a broad standard for reflow profile. For more information, see the
device-specific data sheet of the solder paste for specific recommendations or limitations on
reflow ramp rates and times.
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•

IPC/JEDEC J-STD-033C: Joint IPC/JEDEC standard for handling, packing, shipping, and use of
moisture and reflow sensitive surface-mount devices
J-STD-020D.1: Joint IPC/JEDEC standard for moisture and reflow sensitivity classification for
nonhermetic solid state surface-mount devices

Both documents are available on JEDEC.ORG
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IMPORTANT NOTICE
Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI’s terms and conditions of sale
supplied at the time of order acknowledgment.
TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI’s terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent TI deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.
TI assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.
TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.
Reproduction of significant portions of TI information in TI data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. TI is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.
Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
TI is not responsible or liable for any such statements.
Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify TI and its representatives against any damages arising out of the use
of any TI components in safety-critical applications.
In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI’s goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.
No TI components are authorized for use in FDA Class III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.
Only those TI components which TI has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.
TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, TI will not be responsible for any failure to meet ISO/TS16949.
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