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Embedded Components
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The component is placed
Formed printed circuit structure to Placed on an internal layer then
create the passive element. buried as additional layer:
are added.
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Embedded in Substrates: A Look Back

Companies embedding discrete passives into
modules

i
Module size reduction + i
Improved performance
Driven by trends in portable products Thin die bonded with adhesive

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

PCB with 250 components (0603s)

e e b
Many research projects and roadmaps

Examples of embedded active components

European Hiding Dies project Laminate with RCC foll
Fraunhofer AChip i n Polymer

B

Casio and CMK EWLB consortium

Mot orol ads embedded passive w
C

demonstration vehicle

Form microvias and plate
Casio watch modules (2006)
Digital TV tuner modules (2006-2007) M
Ericsson mobile phone with RF device
embedded in Cloverodos PCB (2007?)
AT&S test vehicles (various)

Tl switching regulator (2010)

Many demonstration vehicles
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Casio, CMK, and Imbera Embedded Structures

A Casio embedded WLP in production in watch modules

A Casio, CMK, others in Japanese consortiumd expect some
standards to emerge

A Imberatechnology licensing agreements, but Imbera no longer
exists as a company developing technology

WLP Passive
(SMT) Devices EWLP

Courtesy of:
Casio, CMK, & Imbera

Source: Casio, CMK, and Imbera
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TechSearch Casio EWLP
No Solder Ball !
Copper Bump : 7 e
f Post ) Enc “I(’Zl’ill;{%: sll}gtjtenal

Subtractive Method
Electroless Cu Plating

Hectro Cu Plating

Copper Re distribution Passivation Layer
( Polyimide )

Circuit Generation

—— o— WWLP Device Preparation
WLP Mount Solder Mask

NAMIUMS.13 © 2013 TechSearch International, Inc.



Formed Thick Film Capacitors

U2via+
11/3\ia 12/3 0P 12um

Aigert 75um Motorola Mezzanine in GSM SOM

U 2+4+2 HDI EP PWB
- Microvias on Filled Core Vias
- Stacked microvias
U 26 embedded Gen 2 caps on layers
2and 9

L1/3 + 134 Sadcia voP
HAigrment Tam

Source: Motorola

Low profile RF by-pass capacitor
embedded in mezzanine layer
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BossB2it and B2itPWB with Embedded Active
A Buried Bump Interconnection Technology Offered by DNP

Surface Mount LSI Surface Mount Passive

Embedded LSI . .
" Embedded Passive Chip
>
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Cross Section
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Source: Dr. Fukuoka, Weisti, Surtech 2006 Cross Section
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tanaihak Cloverds Embedded Acti v

A > 1 millions PCBs with embedded RF device for Ericsson mobile
phone

A Clover (Japan) was purchase by Unimicron (Taiwan)

PWB Thickness 0.478 mm

i Layer Thickness Each Layer: 50um
Filled Resin Encapsulation y y H

Resin Circuit Conductor Thikness: 18um with
\ Subtractive/no plating

L/S = 75um/75um

Layer to Layer BZit Bump Interconnection
Interconnection Bump/Land Diameter

> 0.478mm =160pm/280pm
Die Die Thicknes:100pum

Bump Hight: 37um
Pad Pitch: 130pm
(L/S=60um/70um)
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Printed Circuit Board Trends with Embedded
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"""""""""" Why Embedded Components Today?

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

I Provides low profile SiP for mobile applications

I Embedded die in bottom of PoP substrate

I Alternative until 3D IC with TSV ready for HVM

I Includes fan-out WLP packages
A Improved performance

I Shorter electrical path, EMI reduction,

I Passive devices (capacitors today, high capacitance material in future)
A Shielding advantages for RF components

Source: TI
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