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• Industry Movement
• Packaging Inflection
• More to come for future



Industry Movement



Semiconductor Acquisition since 2015  
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• 2015

• Avago (Broadcom)           2018 : CA Technologies (Enterprise SW)

• Western Digital (SanDisk)

• Intel (Altera)

• NXP (Freescale)

• Micrel (Atmel)

• Microsemi (PMC-Sierra)

• On Semi (Fairchild)

• 2016

• ADI (Linear Technology)

• Renesas (Intersil)

• 2017

• Marvell (Cavium)

• 2018                                                         

• Microchip (Microsemi)

• Renesas (IDT)

• Less number of customers ➔ Tougher cost game
• Industry transition to new wave like automotive and 

IoT➔More capex for advanced packaging
• Slow growth rate ➔ longer ROI concerns

• 2019
• Nvidia (Mellanox)



China is the next wave of packaging opportunities
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Fabless/System IC companies
ranked by growth rate 

Source : iC insights
PWC China Semiconductor report
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Correlation between WW GDP and IC Market Growth
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Analog growth implies …



8

Analog never dies!



Packaging Inflection



Packaging growth in advanced packaging
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SiP Package Types Features Target Applications 

AIP-SIP
• Embedded antenna
•Discrete antenna
• POP antenna

•mmWave and 5G
•Networking/mobile

eWLB SiP 

• Multi-die embedded
• Multi-layer RDL (1-3L)
• Passives Integration
• Inductor with RDL for higher Q

• Connectivity 
• RF, PMIC module
• RF MEMS  
•mmWave /radar

Leadframe/MIS SIP
•QFN or bare die + passives on 

MIS
• Power modules

Specialty SIP
•ASIC/MCU + MEMS sensor
• IR transparent molding
•Optical isolation

• Fitness monitoring/WE
•Automotive LIDAR

SiP Packaging Technology 1
: Mobile solutions 

•Hardware platform module

•Automotive

•Networking

• SMT  Module  with/without H/S

• Large body
fcBGA-SiP
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0201

01005

008004

LGA 6x6mm

Sub 8L

GaAs FC (4x)

Si FC (4x)

008004 (32x)

01005 (23x)

0201 (26x) Package Construction for SiP Product  

No EMI shield EMI shield

Laser trench & filling

DS-SiP after Bottom Mold Grind

SiP Packaging Technology 2
: Core process solutions 

High Density SMT Compartmental + Selective 

Conformal EMI Shield 

Double Sided Mold with

Strip Grinding 



13

SiP Packaging Technology 3
: Interconnection technology
– Laser Assisted Bonding vs Mass Reflow 

Laser Emission
1 ~ 2sec

Chip

Substrate

Thermal energy accumulated

Laser Energy
(Laser Emission on Die Top)

Laser energy absorption

Side View Top View

Source : Protec

2000                                           2010                                          2018

Flip chip mass reflow Flip chip Thermo-compression Flip chip LAB



14

SiP Packaging Technology 4
: Interconnection technology  – eBAR

Multi-layer RDLLow cost 2L PCB Low cost 2L PCB

Option for replacing Mega-pillar plating
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All in one SiP

Image Source: Tudocellular via Manchikoni.com

Application 
processor,
Modem, 
RF front end,
Audio codec, 
RAM 
NAND Storage 

Qualcomm Snapdragon SiP1 (ASUS Zenfone Max Shot and Max Plus M2)

Small motherboard → bigger battery(4000 mAh)/extra camera/memory card slot/etc
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Low Cost : Panel Level Fan Out

Source : TechResearch International Inc., adapted from PTI

Source : TechResearch International Inc.
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2.5D/3D TSV Packaging Technology
: FPGA, GPU and ASIC solutions for AI accelerators/HPC
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Source : TechSearch Internation Inc.,
Adapted from iFixit and datasheets

Source :IDC

AR/VR headset market forecast (units)Smart Watch Market
• 2017 33.3Mu/2018 46.2Mu (39%   )
• 2022 CAGR of 19.5% : 121.1Mu

Source : TechSearch Internation Inc.,
Adapted from eWise

Do not lost a sight on this : emerging with 5G 



More to come for future
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1979 1991 20081998 2019

Analog
Calling 
only

Digital
Calling 
+ SMS

Digital
Calling  
SMS
+Video 
+GPS

Digital
Calling 
SMS
Video  
GPS

Digital
Calling 
SMS
Video GPS
+IoT
+AI/VR/AR
/Hologram

1G 2G 3G 4G 5G

5G is a revolutionary milestone in all industry including mobile, 
automotive and IoT : RF SiP and Optical applications
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Source: Tractica, with Arteris IP overlay

McKinsey estimate that growth in the semiconductor market from 2017 to 2025 will be 

dominated by AI semiconductors at 5X higher CAGR than all other semiconductor 

types combined. 

https://semiengineering.com/wp-content/uploads/2019/03/ArterisIP_AI-semiconductor-market-fig2-Tractica.png
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• More SiP will come along with 5G development

• Require more knowledge and expertise in RF testing

• More automation for SiP manufacturing line with AI edge applications

• More analog conversion to advanced packaging such as WLP

• More dedication to cost efficient solutions

Summary






