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FOR IMMEDIATE RELEASE:
What is happening in the Panel Level
Packaging (PLP) industry?
Extracted from: Status of Panel Level Packaging report , Yole
Développement - April 2018 - NXP SCM-I.MX6 Quad High Density FanOut Wafer-Level System-In-Package report, System Plus Consulting,
2017.

LYON, France – April 26, 2018: The demand for lower cost plus
higher performance, coupled with OSAT 1 /assembly house endcustomers’ desire for increasingly lower prices, has driven the
semiconductor industry to develop innovative solutions. One
approach to reducing overall cost is to move to a larger-size panel
format. This technology, named Panel Level Packaging (PLP) takes
advantage of efficiency and economies of scale.
In this favorable context, the market research and strategy consulting
company Yole Développement (Yole), announces a US$285 million
market in 2023, showing a 51% CAGR during the 2017-2023 period.
Detailed technology & market analysis focused on the PLP2 technology
and market is today available in the latest advanced packaging report
from Yole: Status of Panel Level Packaging 2018. This report is an
update of a 2015 edition. During three years, Yole’s analysts pursue
their investigation to identify the related issues and understand the
evolution of this market. Why does the industry need PLP solutions
today? What are the technology challenges? What the status of the
development?... Yole’s team proposes today a comprehensive study
including a detailed description of the current solutions per player with
technical and market data as well as the analysis of PLP business
opportunities.
“At Yole, we identify a sustained interest in the industry towards PLP solutions
since 2015, to avail cost reductions,” explains Santosh Kumar, Senior
Technology & Market Research Analyst at Yole. “This approach
has clearly the ability to change the advanced packaging landscape. This is
why lot of leading companies, especially equipment and material suppliers,
have entered this business. Today, players are closely watching the PLP
developments to explore opportunities and position themselves strategically
to increase its competitive advantage.”
Many packaging platforms can be considered panel-based. Under Yole’s
report, two major packaging technologies have been considered to be
PLP, where both RDL3 interconnect fabrication and further assembly
are done at panel level. They are: FOPLP4 and embedded die.
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OSAT : Outsourced Semiconductor Assembly and Test
PLP : Panel Level Packaging
3
RDL : Redistribution Layer
4
FOPLP : Fan-Out Panel Level Packaging
2
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Between the two, FOPLP is the one which attracts the greatest
interest of many players, including equipment manufacturers and
suppliers, and thus is the main focus of this report.
Lot of players have been developing FOPLP technology, but after years
of development, qualification and sampling, three players will finally
enter in production in 2018, announces Yole in its new PLP report:
PTI5 – NEPES - SEMCO. NEPES has been in low-volume production
since 2017. ASE, in partnership with Deca Technologies, is in the
advanced development stage and will commence volume production in
2019/2020.
Each player has its own business strategy and is working on its own
FOPLP technology including panel size, leveraging different
infrastructure, etc... For example:
 For example, NEPES is focused on the coarse design (>10/10
L/S), targeting automotive, sensors, and IoT applications. The
company will likely not explore high-density design.
NEPES’s high density FOWLP activities have been disclosed by
System Plus Consulting in its reverse engineering & costing
report focused on the first ultra-small multi-die low power
module released by NXP: NXP SCM-i.MX6 Quad High
Density Fan-Out Wafer-Level System-in-Package. “The system
uses non-conventional wafer-level packaging developed by NEPES”,
details Dr. Stephane Elisabeth, Project Manager, RF
and Advanced Packaging, System Plus Consulting. “It
has innovative interconnections, enabling a PoP configuration with
Micron’s SDRAM memory chip. A custom redistribution device,
called Via Frame, allows memory stacking. These components are
integrated in EMC on few RDL…” (Full press release).
 On the other hand, PTI and SEMCO’s long-term aim is to
target mid and high-end applications that require 8/8 or less
L/S.
 Meanwhile, Unimicron is working on a business model
whereby it will manufacture the high-density RDL, with further
assembly done by an OSAT partner or customer.
 Also, prominent OSATs like Amkor and JCET/STATS
ChipPAC are currently in a “wait and see” stage, evaluating
various options. They will not enter volume production before
2022.
Equipment availability for PLP is not a bottleneck today. Tools are
available in the market to support various process steps in panel
processing. However, certain tools that support high-density panel
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PTI : Powertech Technologies
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packaging are special and expensive. So, tool cost, not availability, is
the bottleneck. For some panel-producing process steps including
plating, PVD6, molding, die attach, and dicing, tools are readily available
and can be adapted from the PCB 7 , flat-panel display, or LCD 8
industries.
However, for other key
process steps inherent to
advanced
packaging
(i.e.
lithography), the development
of new, upgraded tool
capabilities is necessary to
support such steps as fine L/S
patterning on panel, thickresist
lithography,
panel
handling capabilities, exposure
field size, and depth of focus.
Over the last few years, these
tools
have
been
in
development at equipment
suppliers.
Equipment suppliers are adopting different strategies for entering the
PLP business:
 Acquisition: for example, Rudolph Technologies has developed
PLP-focused tools based on knowledge received through its
acquisition of AZORES Flat Panel Display Panel Printer, in
December 2012.
 By leveraging tool experience from other businesses and
upgrading it. Yole’s analysts identified several companies such
as, Evatec, Atotech and SCREEN, that selected this strategy.
 By organically developing PLP tools from scratch: ASM 9
adopted this strategy.
Also, some tool suppliers have a strong position in the FOWLP
market. However they are skeptical of the PLP business and thus are
taking a wait-and-see approach. Ultratech, Applied Materials, Lam
Research are part of this group of companies.
A detailed description of this technology & market report is now
available on i-micronews.com, advanced packaging reports section.
The advanced packaging team from Yole is
following all year long technology innovations
and market evolution. Key results and business
trends are presenting during key international
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PVD : Physical Vapor Deposition
PCB : Printed Circuit Board
8
LCD : Liquid Crystal Display
9
ASM : ASM Pacific Technology Limited
7
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conferences and trade shows. Next date will be at MINAPAD taking
place in Grenoble, on May 16&17. During the conference, Emilie
Jolivet, Division Director, Semiconductor & Computing at Yole,
proposes a presentation titled: “High End Performance Application key
Driver for Advanced Packaging” (May 16 at 2:15 PM). Do not hesitate
to meet the team on booth 6.
In addition to its participation to ECTC 2018
(From May 29 to June 1 – Booth #404 in San
Diego, CA, USA), Yole is also organizing its
own advanced packaging event, “Advanced
Packaging & System Integration Technology
Symposium” on June 20&21, 2018 in Wuxi,
China.
During the 2-day symposium, the market research and strategy
consulting company, with its partner NCAP, invite you to discover a
valuable program focused on panel Level, Fan Out, System in Package,
Advanced Substrates, 3D Technology will be discussed. Focus on key
applications such as 5G, Automotive, Artificial Intelligence and Memory
will be at the heart of the conference…
Full program, registration & sponsorship opportunities on imicronews.com – Contact: Camille Veyrier (Veyrier@yole.fr).
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ABOUT THE REPORTS:
STATUS OF PANEL LEVEL PACKAGING 2018
Panel level packaging players are ready for high volume production. – Produced Yole
Développement (Yole), part of Yole Group of Companies.
Companies cited in the report:
AMS, Amicra Microtechnologies, Amkor, Analog Devices, Apple, Applied
Materials, Asahi Kasei, ASE, ASM Pacific, AT&S, Atotech, AVX, Besi, Bosch,
Canon, CEA-LETI, Continental, Dai Nippon, Daimler, DNP, DYCONEX AG, Dow Electronic Materials, Evatech,
EVG Group, Ford, Fujikura, GaN Systems, General Electric, Hanmi, HD Micro/DuPont, Heidelberg Instruments,
HighTec EDV System,Huawei, Ibiden, Infineon, Intel, IPDiA, IME A*Star, IMEC, ITRI, IZM Fraunhofer... Full list
Author of the report:
Santosh Kumar is currently working as Senior Technology & Market Research Analyst at Yole Développement,
the "More than Moore" market research and strategy consulting company. He is involved in the market,
technology and strategic analysis of the microelectronic assembly and packaging technologies. His main interest
areas are advanced IC packaging technology including equipment & materials. He is the author of several reports
covering various packaging platforms, equipment and materials.
He received the bachelor and master’s degree in engineering from the Indian Institute of Technology (IIT),
Roorkee and University of Seoul respectively. He has published more than 40 papers in peer reviewed journals
and has obtained 2 patents. He has presented and given talks at numerous conferences and technical symposiums
related to advanced microelectronics packaging.
NXP SCM-I.MX6 QUAD HIGH DENSITY FAN-OUT WAFER-LEVEL
SYSTEM-IN-PACKAGE
The first ultra-small multi-die low power module with boot memory and power
management integrated in a package-on-package compatible device for the Internet of
Things. – Produced by System Plus Consulting, part of Yole Group of Companies.
Authors of the report:
Dr. Stéphane Elisabeth has joined System Plus Consulting's team in 2016. He
has a deep knowledge of Materials characterizations and Electronics systems. He holds an Engineering Degree in
Electronics and Numerical Technology, and a PhD in Materials for Microelectronics.
Véronique Le Troadec has joined System Plus Consulting as a laboratory engineer.Coming from Atmel
Nantes, she has extensive knowledge in failure analysis of components and in deprocessing of integrated circuits.
ABOUT SYSTEM PLUS CONSULTING
System Plus Consulting specializes in the cost analysis of electronics, from
semiconductor devices to electronic systems. Created more than 20 years ago,
System Plus Consulting has developed a complete range of services, costing tools and reports to deliver in-depth
production cost studies and estimate the objective selling price of a product. System Plus Consulting engineers
are experts in Integrated Circuits - Power Devices & Modules - MEMS & Sensors - Photonics – LED - Imaging –
Display - Packaging - Electronic Boards & Systems.
Through hundreds of analyses performed each year, System Plus Consulting offers deep added-value reports to
help its customers understand their production processes and determine production costs. Based on System
Plus Consulting’s results, manufacturers are able to compare their production costs to those of competitors.
More info on www.systemplus.fr.
ABOUT YOLE DEVELOPPEMENT
Founded in 1998, Yole Développement (Yole) has grown to become a group of
companies providing marketing, technology and strategy consulting, media and
corporate finance services, reverse engineering and reverse costing services and
well as IP and patent analysis. With a strong focus on emerging applications using
5

YOLE GROUP OF COMPANIES

Page |6

silicon and/or micro manufacturing, the Yole group of companies has expanded to include more than 80
collaborators worldwide covering MEMS & Sensors - Imaging - Medical Technologies - Compound
Semiconductors - RF Electronics - Solid State Lighting - Displays - Photonics - Power Electronics - Batteries &
Energy Management - Advanced Packaging - Semiconductor Manufacturing - Software & Computing and more...
The “More than Moore” market research, technology and strategy consulting company Yole Développement,
along with its partners System Plus Consulting, PISEO and KnowMade, support industrial companies, investors
and R&D organizations worldwide to help them understand markets and follow technology trends to grow their
business. . For more information, visit www.yole.fr and follow Yole on LinkedIn and Twitter.
 Consulting & Financial Services: Jean-Christophe Eloy (eloy@yole.fr)
 Reports: David Jourdan (jourdan@yole.fr)
Yole Développement, System Plus Consulting, Knowmade, PISEO and Blumorpho are part of Yole Group of
Companies.
Yole Group of Companies - Press Relations & Corporate Communication: Sandrine Leroy (leroy@yole.fr)
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