APPLICATION NOTE

Solder Reflow Information

Assembly of a surface mount device depends on many process
material and equipment parameters. Two of the most common
processes used are infrared (IR) and convection reflow. Skyworks
products come in three different termination finishes, depending
on the package.

® Au (Cu/Ni/Au) for MCM and LGA (laminate-based) packages

© SnPb (Sn 70-90%, Pb 30-10%, 300-1,000 micro-inches thick)
for lead frame-based solder plated products

* Sn (100% 300-1,000 micro-inches thick) as a lead (Pb)-free
replacement for SnPb

This finish is compatible with all commonly used processes.
The most common attachment process is the convection
reflow process.

The reflow process requires applying solder and flux in the form
of a paste to the areas of the substrate or PC board where the
surface mount component connections are to be made. The
solder and flux are applied to the circuit by screening, stenciling,
or dot placement. This paste acts as a temporary adhesive
holding the device in place until reflow soldering takes place.
Optionally, a chip-bonding epoxy can be used to hold the device
in place.

Solder paste manufacturers generally provide a recommended
profile for the specific solder being used. The manufacturer’s
profile or the typical solder reflow profiles table in this document
can be used as a starting point for profiling the process.

Caution: Please contact your solder paste manufacturer for
exact solder profile requirements.
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When using thermocouples for profiling, it should be noted that
the outside edges and corners of an assembly heat up faster
than the center, and components of greater thermal mass will
heat more slowly than those of lesser thermal mass.

A thermal reflow process profile typically undergoes five
transitions:

1. Preheat — Brings the assembly from 25 °C to preheat zone
and evaporates solvents from solder paste. A slow ramp-up
rate will prevent any damage due to thermal shock. The time
and temperature to evaporate the solvents will depend upon
the solder paste that is used.

2. Flux Activation (Preheat-T) — Dried solder paste is heated
to a temperature in which the flux will react with the oxide
and contaminants on the surfaces to be joined. The time and
temperature should be long enough to allow the flux to fully
clean these surfaces but not too long that the flux may be
exhausted before soldering takes place.

3. Thermal Equalization (Preheat-T,) — Achieves temperature
equalization approximately 2040 °C below the peak reflow
temperature. Time and temperature will depend upon the
mass and materials.

4. Reflow (T —Tp) — In this stage, the assembly is briefly
brought to the temperature sufficient to produce reflow
of solder.

5. Cool Down — This is the final stage in the solder process.
Gradual cooling should be used. The end result should be
as fast as possible without causing thermal shock to the
components. Cool down in this manner will produce a finer
grain structure in the solder joint, which will yield a more
fatigue-resistant solder joint.
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Recommended Solder Reflow Profiles

Profile Feature SnPb Eutectic

Lead (Pb)-Free (SnAgGu)

Ramp rate 0.5-2.0 °C/sec.

0.5-2.0 °C/sec.

Preheat (soak)
Temperature min. (Tgpin)
Temperature max. (Tgyax)
Time (tsyyy 1o tSpax)

Reference solder paste manufacturer
recommended profile

Reference solder paste manufacturer
recommended profile

Time above liquidus (TAL) 30-90 sec. 30-90 sec.
Temperature (T})

Time (t)

Peak temperature (Tp) 205-220 °C 235-245 °C

Ramp-down rate 4 °C/sec. max.

4 °C/sec. max.

Caution: Please contact your solder paste manufacturer for
exact solder profile requirements.

Te

—
P

Critical Zone

Temperature —
-

~ Ramp-down

Preheat

25

Time —————

Skyworks Solutions, Inc. e Phone [781] 376-3000 e Fax [781] 376-3100 e sales@skyworksinc.com e www.skyworksinc.com
2 November 17,2005 e Skyworks Proprietary Information e Products and Product Information are Subject to Change Without Notice. ® 200164 Rev. B




APPLICATION NOTE « SOLDER REFLOW INFORMATION

Copyright © 2002, 2003, 2004, 2005, Skyworks Solutions, Inc. All Rights Reserved.

Information in this document is provided in connection with Skyworks Solutions, Inc. (“Skyworks”) products or services. These materials, including the information contained herein, are provided
by Skyworks as a service to its customers and may be used for informational purposes only by the customer. Skyworks assumes no responsibility for errors or omissions in these materials or the
information contained herein. Skyworks may change its documentation, products, services, specifications or product descriptions at any time, without notice. Skyworks makes no commitment to
update the materials or information and shall have no responsibility whatsoever for conflicts, incompatibilities, or other difficulties arising from any future changes.

No license, whether express, implied, by estoppel or otherwise, is granted to any intellectual property rights by this document. Skyworks assumes no liability for any materials, products or
information provided hereunder, including the sale, distribution, reproduction or use of Skyworks products, information or materials, except as may be provided in Skyworks Terms and
Conditions of Sale.

THE MATERIALS, PRODUCTS AND INFORMATION ARE PROVIDED “AS IS” WITHOUT WARRANTY OF ANY KIND, WHETHER EXPRESS, IMPLIED, STATUTORY, OR OTHERWISE, INCLUDING FITNESS FOR A
PARTICULAR PURPOSE OR USE, MERCHANTABILITY, PERFORMANCE, QUALITY OR NON-INFRINGEMENT OF ANY INTELLECTUAL PROPERTY RIGHT; ALL SUCH WARRANTIES ARE HEREBY EXPRESSLY
DISCLAIMED. SKYWORKS DOES NOT WARRANT THE ACCURACY OR COMPLETENESS OF THE INFORMATION, TEXT, GRAPHICS OR OTHER ITEMS CONTAINED WITHIN THESE MATERIALS. SKYWORKS
SHALL NOT BE LIABLE FOR ANY DAMAGES, INCLUDING BUT NOT LIMITED TO ANY SPECIAL, INDIRECT, INCIDENTAL, STATUTORY, OR CONSEQUENTIAL DAMAGES, INCLUDING WITHOUT LIMITATION,
LOST REVENUES OR LOST PROFITS THAT MAY RESULT FROM THE USE OF THE MATERIALS OR INFORMATION, WHETHER OR NOT THE RECIPIENT OF MATERIALS HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

Skyworks products are not intended for use in medical, lifesaving or life-sustaining applications, or other equipment in which the failure of the Skyworks products could lead to personal injury,
death, physical or environmental damage. Skyworks customers using or selling Skyworks products for use in such applications do so at their own risk and agree to fully indemnify Skyworks for any
damages resulting from such improper use or sale.

Customers are responsible for their products and applications using Skyworks products, which may deviate from published specifications as a result of design defects, errors, or operation of
products outside of published parameters or design specifications. Customers should include design and operating safeguards to minimize these and other risks. Skyworks assumes no liability for
applications assistance, customer product design, or damage to any equipment resulting from the use of Skyworks products outside of stated published specifications or parameters.

Skyworks, the Skyworks symbol, and “Breakthrough Simplicity” are trademarks or registered trademarks of Skyworks Solutions, Inc., in the United States and other countries. Third-party brands and
names are for identification purposes only, and are the property of their respective owners. Additional information, including relevant terms and conditions, posted at www.skyworksinc.com, are
incorporated by reference.
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