
Reworking LLP Chip Scale Package

Literature Number: SNOA807



Application Brief
Reworking LLP Chip Scale Package

Application Brief 107

Localized Heating & Device Removal

Removal of LLP from PCB is achieved by
preheating the board from underside with hot air
and then using a localized heating head and vacuum
nozzle. It is recommended to bake the board for 4
hours at 125˚C prior to rework to remove any
residual moisture from the PCB and other
components. Figure 1 shows a localized heating 
head and vacuum nozzle for component removal.

Leadless Leadframe Package (LLP)

LLP is a “Leadless Leadframe Package” – there
are no leads extending beyond the package
body. The contact pads are exposed and flush
with the bottom of the package, providing a
more compact footprint. Exposed die attach pad
when soldered to the board provides a direct
path for heat to transfer from the package to
the PCB providing excellent thermal
performance.

Standard surface mount equipment can be used
to assemble LLP onto the PCB. There are
design guidelines and recommendations that
have been established by National Semiconductor
(see AN-1187 at www.national.com/an/AN/ 
AN-1187.pdf ) to achieve high surface mount
assembly yield.

The rework process for LLP is similar to BGA
and laminate CSP type packages where contacts
are underneath the package. Commercially
available equipment is used for LLP rework. 

Typical rework process involves:
• Localized heating & device removal
• Site cleaning after device removal 
• Application of solder paste
• Component placement
• Localized reflow
• Inspection
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Figure 1. Localized Heating & Component Removal
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Site Preparation

Once the component is removed, the site must
be cleaned and prepared for attachment of a new
component. Typical cleaning procedures such as
using low temperature, blade style conductive
tool and de-soldering braid works well for
cleaning. Care must be taken during the
cleaning process to avoid damage to the PCB
and the adjacent components.

Solder Paste Application

Application of a uniform solder paste for rework
is very important in successful rework process.
One method to achieve a uniform solder paste
application is to apply the solder paste on the
component pads rather than the PCB. The
component is placed and clamped in a fixture
and solder paste is applied to the pads through
the openings in the stencil as shown in Figure 2. 
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Rework Equipment 
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Component Alignment & Placement

Placement of the LLP package on the pads
requires precision tools available on most CSP
rework stations.  Best results are achieved with
non-contact alignment, using a split field vision
system to view the PCB pads and the component
images simultaneously, as shown in Figure 3.

Visit The National Edge, our online
technical journal for an archive 
of Application Briefs and other
interesting information.
edge.national.com

Additional Information
www.national.com/packaging/llp
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For more information,
send Email to:
support@nsc.com

Localized Reflow

After placing the component on the board,
underside preheating and localized heating of
the component is utilized to reflow solder and
create solder joints. The localized reflow profile
for reflow and removal of the component can
be programmed to the same profile that was
used in the original assembly.     

Inspection After Rework

After rework, X-rays can be used to check the
quality of the solder joints and detect any
solder defects. Figure 4 shows X-ray images of
solder joints. One example is of good solder
joints, and one example shows solder bridging.

Figure 2. Solder Application

Figure 3. Component Alignment & Placement

Figure 4. X-ray Images
Pads on PCB

Image of PCB Pads & Package Pads

PCB & Package Pads Aligned

Good

Solder Bridge
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Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
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TI warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI’s standard
warranty. Testing and other quality control techniques are used to the extent TI deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

TI assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other TI intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI 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 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. Reproduction of this information with alteration is an unfair and deceptive
business practice. TI is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of TI products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. TI is not
responsible or liable for any such statements.

TI products are not authorized for use in safety-critical applications (such as life support) where a failure of the TI product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of TI products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify TI and its representatives against any damages arising out of the use of TI products in
such safety-critical applications.

TI products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by TI as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of TI products which TI has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

TI products are neither designed nor intended for use in automotive applications or environments unless the specific TI products are
designated by TI as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.
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