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ÅIndustry Movement
ÅPackaging Inflection
ÅMore to come for future



Industry Movement



Semiconductor Acquisition since 2015  
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Å2015

ÅAvago (Broadcom)           2018: CA Technologies (Enterprise SW)

ÅWestern Digital (SanDisk)

ÅIntel (Altera)

ÅNXP (Freescale)

ÅMicrel (Atmel)

ÅMicrosemi(PMC-Sierra)

ÅOn Semi (Fairchild)

Å2016

ÅADI (Linear Technology)

ÅRenesas(Intersil)

Å2017

ÅMarvell (Cavium)

Å2018                                                         

ÅMicrochip (Microsemi)

ÅRenesas(IDT)

ÅLess number of customers Č Tougher cost game
Å Industry transition to new wave like automotive and 

IoTČ More capex for advanced packaging
ÅSlow growth rate Č longer ROI concerns

Å2019
ÅNvidia(Mellanox)



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

Source : iCinsights
PWC China Semiconductor report
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Correlation between WW GDP and IC Market Growth
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Analog never dies!



Packaging Inflection



Packaging growth in advanced packaging
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SiP Package Types Features Target Applications 

AIP-SIP
ÅEmbedded antenna
ÅDiscrete antenna
ÅPOP antenna

ÅmmWave and 5G
ÅNetworking/mobile

eWLB SiP 

ÅMulti-die embedded
ÅMulti-layer RDL (1-3L)
ÅPassives Integration
ÅInductor with RDL for higher Q

ÅConnectivity 
ÅRF, PMIC module
ÅRF MEMS  
ÅmmWave /radar

Leadframe/MIS SIP
ÅQFN or bare die + passives on 
MIS

ÅPower modules

Specialty SIP
ÅASIC/MCU + MEMS sensor
ÅIR transparent molding
ÅOptical isolation

ÅFitness monitoring/WE
ÅAutomotive LIDAR

SiPPackaging Technology 1
: Mobile solutions 

ÅHardware platform module

ÅAutomotive

ÅNetworking

ÅSMT  Module  with/without H/S

ÅLarge 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

SiPPackaging Technology 2
: Core process solutions 

High Density SMT Compartmental + Selective 

Conformal EMI Shield 

Double Sided Mold with

Strip Grinding 
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SiPPackaging Technology 3
: Interconnection technology
ςLaser 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
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SiPPackaging Technology 4
: Interconnection technology  ςeBAR

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 ZenfoneMax Shot and Max Plus M2)

Small motherboard Ą bigger battery(4000 mAh)/extra camera/memory card slot/etc


