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Passive 

Embedded Components 

Formed Placed 

Active Capacitors Resistors 

Materials are added to the  

printed circuit structure to  

create the passive element. 

The component is placed  

on an internal layer then 

buried as additional layers  

are added. 

Source:  JISSO International Council, May 2004 



NAMIUM6.13 © 2013 TechSearch International, Inc. 

Embedded in Substrates:  A Look Back 

Å Companies embedding discrete passives into 
modules 

ï Module size reduction 

ï Improved performance 

ï Driven by trends in portable products 

ï Examples in production include products 
from Taiyo Yuden, DNP, etc. 

ï PCB with 250 components (0603s) 
embedded 

Å Many research projects and roadmaps 

ï European Hiding Dies project 

ï Fraunhofer ñChip in Polymerò process  

ï Casio and CMK EWLB consortium 

ï Motorolaôs embedded passives 
demonstration vehicle 

Å Examples of embedded active components 

ï Casio watch modules (2006) 

ï Digital TV tuner modules (2006-2007) 

ï Ericsson mobile phone with RF device 
embedded in Cloverôs PCB (200?) 

ï AT&S test vehicles (various) 

ï TI switching regulator (2010) 

ï Many demonstration vehicles 

 
 

 
 

 

Thin die bonded with adhesive 

Laminate with RCC foil 

Form microvias and plate 
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Casio, CMK, and Imbera Embedded Structures 

Å Casio embedded WLP in production in watch modules 

Å Casio, CMK, others in Japanese consortiumðexpect some 

standards to emerge 

Å Imbera technology licensing agreements, but Imbera no longer 

exists as a company developing technology  

Source:  Casio, CMK, and Imbera 
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Casio EWLP 
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Motorola Mezzanine in GSM SOM 

ü 2+4+2 HDI EP PWB 

- Microvias on Filled Core Vias 

- Stacked microvias 

ü 26 embedded Gen 2 caps on layers 

      2 and 9 

Formed Thick Film Capacitors 

Source:  Motorola 
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BossB2it and B2itPWB with Embedded Active 

Å Buried Bump Interconnection Technology Offered by DNP 
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Cloverôs Embedded Active Device 

Å > 1 millions PCBs with embedded RF device for Ericsson mobile 

phone 

Å Clover (Japan)  was purchase by Unimicron (Taiwan) 
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Printed Circuit Board Trends with Embedded 
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Why Embedded Components Today? 

Å Small form factor (reduced Z-height), enables reduced board 

thickness 

ï Provides low profile SiP for mobile applications 

ï Embedded die in bottom of PoP substrate 

ï Alternative until 3D IC with TSV ready for HVM 

ï Includes fan-out WLP packages 

Å Improved performance 

ï Shorter electrical path, EMI reduction,  

ï Passive devices (capacitors today, high capacitance material in future) 

Å Shielding advantages for RF components 

Source:  TI 

 


