
1nepes corporation confidential  IMAPS 2020, March 2-5, Fountain Hills, Arizona

FO-PLP (Panel Level Package)

in nepes

FO-WLP

@300mm round

Trends in FOWLP: 600mm 

Panel Level for 6-Sided Die 

Protection with M-Series
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Fan-Out WLP and WLP Structure
M-Series eWLB WLCSP

Package Structure

Features • Cu stud + Fully encapsulated PKG
• Adaptive PatterningTM → Die Drift
• Backside Protection

• 5 sided protection with MC • Package Size = Die Size
• Pitch of interconnect is limited by die s

ize
• Backside laminate option is available

Process • Cu stud needed
• Create GDS file per panel
• Backside Laminate

• Warpage adjust for critical process step • Standard thin film processing 

Die Drift Control • Low Accuracy Chip Attach Process & Ad
aptive PatterningTM

• Pitch Compensation

• High Accuracy Pick and Place Process
• Pitch Compensation

• None

Warpage Control • Use of Backside Laminate • Warpage Adjust for critical process steps • None

Die

Solder 
Sphere

Silicon 
DieEMC

Solder 
Sphere

EMC
Silicon 
Die

Cu
Stud

Radar Module

Source: NXP

Source: Nanium/Marvell

Marvell PMIC &
Audio CODEC

Source: Deca Technologies
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Fan-Out End Applications – Application Processing Engine

Source: Yole 2019
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Fan-Out Potential for Volume Products

Source: Yole 2019
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FOWLP/ FOPLP : Other Market Applications

⚫ ADAS Radar Sensor
• RF Performance (77GHz)

• Thermal Dissipation

• High Reliability

⚫ RF, Power, Audio, etc.
• Performance, Form factor

⚫ Antenna Switch
• Multi-chip Integration

⚫ Bluetooth Low Energy

Si Compund

EMC

⚫ System in Package
• Multi-Die, Passives, 4 RDL Layers

EMC

⚫ FPS, Bio & Medical Sensor
• Face-up, Via-frame, Open Cavity

⚫ Photonics
• Low cost & Easy Optical Alignment

ChipChip
EMC

EGP

ChipChip

EMC
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Package Technology Trend

FC-BGA

WB-BGA

QFN, QFP

WLP

FOWLP
Chip

FOWLP / PLP

High Reliable 
PKG >6x6mm

Robust : 5S

High performance

PKG

2D SiP solution

Ultra thin PKG

Compact Module

3D stackable PKG

MEMS / Optic 
integration

Antenna/Shield

200mm 300mm 300mm600x600mm 600x600mm
Disruptive 

Manufacturing Solution
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Panel Level Package : Overview

• Hybrid Process Technology (Fan Out + LCD line@nepes factory)   

Scale up Fan-out WLP to Panel Level Package

Process innovation

Slim & Performance Integration Scale up
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M-Series: Key Process Flows with 600mm PLP
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FOWLP Key Challenge #1: Die Drift

Die Drift 

Pick & Place

•Die 

position 

error

Molding

•Shrinkage

•CTE 

mismatch

Quality

•Yield

•Fine Al 

pad

•MCP/SiP

M-Series Solution:

• Bond Pitch Compensation
• Adaptive Patterning TM  

→ automatically corrects for perfect connection to each device

Device Packaging 2020 - Fountain Hills, AZ USA - March 2-5, 2020 
Visit www.imapsource.org for more IMAPS papers

000137

http://electroiq.com/insights-from-leading-edge/wp-content/uploads/sites/4/2016/07/DECA-1.jpg


11nepes corporation confidential  IMAPS 2020, March 2-5, Fountain Hills, Arizona

FOWLP Key Challenge #2: Warpage

Panel/Package Warpage

Molding

•CTE 

mismatch

•Die to EMC 

ratio

Warp

•Magnitude

•shape

Quality

•Yield

•Fine Al pad

•Die stress

M-Series Solution:

• Use of Backside Protection
• Optimize Warpage Control for Panel Processing with 600mm 

PLP leverage LCD Best Known Practices
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FOWLP Key Challenge #3: Fine Line/Space

Fine Geometry L/S

Warp

•Magnitude

•shape

Topography

•Die to EMC 

transitions

Quality

•Yield

•Fine L/S

•Multi layers

Face-down Face-up

M-Series Solution:

• Chip-first & Face-up
• L/S: 8/8um (HVM); 5/5um (pending release); 2/2um (roadmap)
• Planarized structure

→ Eliminates the discontinuity from the active device surface to the EMC 
surface resulting in non-planarity of the first dielectric layer 

eWLB – Chip Face-Down M-Series – Chip Face-Up
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FOWLP Key Challenge #4: Reliability Performance

Reliability performance

FAB

•ULK <28nm

•CBI : chip stress, 

electrically

Chip-PKG-Board

•Co-design

•Right material 

selection (UF)

Quality

•Reliability

•Electrical 

performance

M-Series Solution:

• Package information: 6.25x6.25mm, 0.5mm, non-UBM
• BLR: TC no failure up to 1000 cycles
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PLP 600mm Reliability Summary Continued – Larger Body
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Panel Level Package : Solution

➢ Hybrid Process Technology between FOWLP & LCD

➢ Advanced packaging platform with cost competitiveness

FO-PLP

600 x 600mm
Since 2016

FO-WLP since 2009 LCD Panel since 2011

650 x 750mm

Touch Screen Panel
300mm

FO-WLP

“Collaboration

& Synergy”

• 4th Gen. Process infrastructure 

- 650x750mm

• LCD process know-how 

- Panel Handling, Vacuum control, etc.

• Proven film process technology 

- Dry film PR, Thin-film tech.

• Core technology know-how 

- Die drift or Warpage Control

• Wafer-level experience since 2001

- 150mm, 200mm, 300mm

- Process know-how (Bumping, RDL)

• Fan-Out Package R&D records

- SiP, 4 metal layers, 2 sides RDLs
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To Him who alone does great wonders, His love endures forever. Psalm 136:4 

* A dandelion means ‘Gratitude’ in the language of flowers.

nepes corporation

2415, Nambusunhwan-ro, Seocho-gu, Seoul, Korea

Tel : 02-3470-2700

Fax : 02-3470-2708

URL: www.nepes.co.kr

Thank you
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