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INTRODUCTION

This application note provides information on general
Printed Circuit Board (PCB) layout considerations for
Microchip products using QFN and DQFN packages. It
is written for user’s who are familiar with PCB design,
including signal integrity and thermal management
implementation concepts.

The goal of this document is to provide implementation
information that is specific to designing PCBs using
QFN and DQFN packages. Microchip suggests that all
implementations be confirmed with the user's PCB
fabricator and PCBA assembler.

Successful implementation of QFN and DQFN
packages requires special consideration for PCB
layout and solder paste stencil production. This
application  note  describes these important
considerations.

PCB LAYOUT GUIDELINES

The guidelines presented are applicable to Microchip
QFN and DQFN packaged devices and supersede
previous notes.

The following recommendations for optimizing the use
of QFN and DQFN packages are suggestions based on
Microchip’s experience and knowledge and may be
accepted or rejected. Microchip does not guarantee
any design. The user is ultimately responsible for
determining the suitability of their own design.

QFN style packages (see Figure 1) are physically
robust, thermally efficient, and occupy much less PCB
space than equivalent QFP packages. They generally
have superior lead inductance characteristics. They
also present some particular design constraints.

FIGURE 1: QFN and DQFN Packages.
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As shown in Figure 1, QFN packages generally have a
row (QFN) or two (DQFN) of perimeter pads around a
larger central pad (“flag” or “Epad”) encapsulated in a
plastic body. These packages are surface-mounted to
the target system PCB by a solder reflow process. This
is standard for all Microchip QFN and DQFN packages.

The perimeter pads are typically used for signal
assignment, while the flag use is two-fold; as the
primary thermal conduction path to remove package
heat, and for device ground.

Many of the Microchip QFN devices use this flag as the
primary — or ONLY — connection to ground (Vgg), as
well as a thermal conduction path.

During soldering the QFN device will float too high if too
much solder paste is deposited under the device. This
may not allow the perimeter pads to reach the PCB,
causing “opens”. Also, the QFN will sink too low if too
little solder paste is under the flag. This can cause the
pads to “squeeze-out” solder, causing “shorts” between
adjacent pads.

To address these issues, constraints are imposed for
the use of these packages.

Flag Vias

Use as many vias as can practically fit within the flag.
For example, this number should be at least eight vias
for 36-pin devices and at least 16 vias for 6x6 mm
flags. For best results, use vias with a finished hole size
(FHS) of 0.28 mm to 0.5 mm.

THERMAL PERFORMANCE

The more vias placed within the flag, the better thermal
conduction to the internal ground planes, if any, and to
thermal radiation and conduction floods or features on
the opposite side of the PCB.

SIGNAL LOOP AREA

The more vias placed within the flag and near its edges,
the shorter the loop area to the internal device circuitry.
This will reduce the signal return lengths.

FIGURE 2:
QFN Flag.

Example Via Placementfora

Solder Stencil Considerations

Use a solder paste stencil pattern for the flag com-
posed of several small solder paste openings in the
stencil (paste) data for the flag rather than a single,
large opening. These four to nine openings should
cover 70%-80% of the flag dimension area. This will
better meter paste deposition and improve the soldera-
bility of the flag.

Consider the size, quantity, position, and type (tented,
plugged, open, etc.) of vias used within the flag to
determine their effect on the amount of solder paste
that may be wicked away from the pad by the vias
during soldering. Make appropriate adjustments to the
stencil openings and via positions.

[ ]

Example of Solder Paste

FIGURE 3:
Stencil Pattern.
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Routing Hazards

QFN PACKAGES

Avoid routing between the flag and the pads of a QFN
device, as shown in Figure 4 below.

FIGURE 4: Incorrect Routing
Underneath QFN Package.

Routing and vias between the flag and the pads can
easily be shorted to either the flag or to the pads
because of the physical dynamics of the solder under
the device. Shorts can occur to traces and, especially
to vias, even if they are covered by solder mask. This
is because the trace edges (crowns), via pad edges,
and especially via hole edges can be exposed, particu-
larly after thermal cycling during soldering processes.

Via tenting (capping) and via plugging can reduce the
occurrences of these effects, but it is less expensive
and more beneficial to avoid putting traces or vias
under the device in the first place.

DQFN PACKAGES

Take special care when routing between the flag and
the pads of a DQFN device.
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FIGURE 5: Example Routing of Traces
and Vias for DQFN Package.

It is usually desirable to breakout the inner pads of a
DQFN to the inside and drop vias to escape the part.
Per the discussion above, this can cause shorts under
the device, but the DQFN devices have a larger gap
between the pads and the flag, making this problem
less likely.

Via tenting (capping) and via plugging can reduce the
likelihood of shorts.

Place any vias in the region between the flag and the
pads carefully to allow proper ground (Vss) connection
paths to the flag vias. These ground (Vgg) paths must
support the device needs and signal return path needs.

Make sure to carefully control the solder paste stencil
as well.
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NOTES:

DS00001843A-page 4 © 2014 Microchip Technology Inc.



Note the following details of the code protection feature on Microchip devices:

. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the

intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not

mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicity or otherwise, under any Microchip
intellectual property rights.

QUALITY MANAGEMENT SYSTEM
CERTIFIED BY DNV

= ISO/TS 16949 =

Trademarks

The Microchip name and logo, the Microchip logo, dsPIC,
FlashFlex, flexPWR, JukeBlox, KEELOQ, KEELOQ logo, Kleer,
LANCheck, MedialLB, MOST, MOST logo, MPLAB,
OptolLyzer, PIC, PICSTART, PIC32 logo, RightTouch, SpyNIC,
SST, SST Logo, SuperFlash and UNI/O are registered
trademarks of Microchip Technology Incorporated in the
U.S.A. and other countries.

The Embedded Control Solutions Company and mTouch are
registered trademarks of Microchip Technology Incorporated
in the U.S.A.

Analog-for-the-Digital Age, BodyCom, chipKIT, chipKIT logo,
CodeGuard, dsPICDEM, dsPICDEM.net, ECAN, In-Circuit
Serial Programming, ICSP, Inter-Chip Connectivity, KleerNet,
KleerNet logo, MiWi, MPASM, MPF, MPLAB Certified logo,
MPLIB, MPLINK, MultiTRAK, NetDetach, Omniscient Code
Generation, PICDEM, PICDEM.net, PICkit, PICtail,
RightTouch logo, REAL ICE, SQI, Serial Quad I/O, Total
Endurance, TSHARC, USBCheck, VariSense, ViewSpan,
WiperLock, Wireless DNA, and ZENA are trademarks of
Microchip Technology Incorporated in the U.S.A. and other
countries.

SQTP is a service mark of Microchip Technology Incorporated
in the U.S.A.

Silicon Storage Technology is a registered trademark of
Microchip Technology Inc. in other countries.

GestIC is a registered trademarks of Microchip Technology
Germany Il GmbH & Co. KG, a subsidiary of Microchip
Technology Inc., in other countries.

All other trademarks mentioned herein are property of their
respective companies.

© 2014, Microchip Technology Incorporated, Printed in the
U.S.A,, All Rights Reserved.
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Microchip received ISO/TS-16949:2009 certification for its worldwide
headquarters, design and wafer fabrication facilities in Chandler and
Tempe, Arizona; Gresham, Oregon and design centers in California
and India. The Company'’s quality system processes and procedures
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping
devices, Serial EEPROMSs, microperipherals, nonvolatile memory and
analog products. In addition, Microchip’s quality system for the design
and manufacture of development systems is ISO 9001:2000 certified.
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