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IT Convergence
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System on Package Process

Passive
Integration
SOP-C
(Ceramic)
4, interconnection eflective solution
3.8are Chip 5. Embedded 2§ 4 50GHz
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Optoelectronics l

Chip Stacking
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Active —_—

Integration

CDMA FEM using Passive embedded substrate

Diplexer

Duplexer

CDMA Dual Band Module

Power Duplexer Module
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- Power Duplexer Module

oG
Stripline Bl‘“:k

Shunt Shunt
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.

o Embedded Parts
-‘g. Capatlto

Measurement Points of the Embedded Parts

Power Out
Measurement Point 1

Meastiremént Point 2
) DC Block (22pF)
Measurement Point 3
Shunt Cap. ( 9pF )

Measurement Point 2

= PAM. Out matching CKT Structure -
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Integration of Duplexer and PA Module

SAW Duplexer(3.8mmX3.8mm) CDMA Front End Module
{6mmX6émm)

No SMT Chip Components,

but only bare chips.
(1 SAW Duplexer Chip,1 PA Chip)

PA Module{(4mmX4mmy)

* High K Material for the Embedding Capacitor
~more than.double layers or areas are need with.k=7.4 material.. ...
Increasmg Iayers or pattern area, decr sing Q value of capacitor

[Fabrication : Co-firing of the Heterogeneous Dielectrics (K17.5/K1.4)

« 3-0 structure of Power Duplexer Module : Small Size, High Performance * Embedded Cap. : Paste

—— - > Top
DC_Blosk Capacitor
Shunt Capacltor /' K173

SAW GND_UP

==  StripLine & PAM GND

» Vo2

————— —+ SAW_GND_Down
—————— — Veel

—-— e e Gy ome wm e -

Bottom PAD

Voids after dielectric printing
SAW Dulexer . Ant. Tx o PAM, out + X~ray Transparency View

£ A

«'Embedded Cap. : Green Sheet
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Electrical Characteristics of Power Duplexer Module

Parameter Specification
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Fully Integrated COMA Front End Module

SAW Duplexer Power Detector

k

Tx SAW Filter

- Size : 5X5.5 mm

- SAW Duplexer, Power Detector
Tx SAW Filter, PA Integrated

- Out power : 25dBm

- Non-shrinkage Co-Firing Method

Dual Band
Antenna

vvvvv

Diplexer

Dual Band Front End M
1 Qualco
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Dual Band module - Biplexer

Oual Band
Antenna

CDMA GPS
824MHz~894MHz 1570MHz~1580MHz

W8 eny

o N
O
HeE . JRY
Pass Band {7y
<731

KT

Ant.

Ct

HPF Qut <1 LPF Out

[E]

HPF
Notch
@800MHz @1.5GHz
c2 c3

HPF->GPS
LPF->COMA o

( Fabrication ))
& Pb-Free LTCC ( €r=7.5, Tans=0.005, Layer Thickness=35 /m)

QD Ag electrode

@ Co~Firing Temp. = 860C

 Insertion Loss = 0.5dB Max (@CDMA Band), 0.6 dB Max. (@GPS Band)
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Dual Band module
(With CDMA Duplexer & GPS SAW Filter)

CDMA/GPS Dual Band Module
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Design & Simulation of the Embedded Passives

Design with ideal L,C elements i

Schematic of LPF

(With ideal L,C) Structure of LPF

c1
[ V_‘E'-“—‘\'J

=
¢ L1 Start Freq.
HPF | 0.5GHz
T e —— .Schematic of LPF
: + ; === Structure of LPF ; )
) = Schematic of HPF
Sm:m;i:aﬂ. l‘::P)F T Structure of HPF . )
Difference between Structureof HFF.

schematics & structures
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Design with _'éfl,einel:xislli'i‘hc_ludihé parasitic vevffect's‘l

Structure of LPF

~ Schematic of LPF
(With parasitic elements) _..

Design & Fabrication Flow of the
Passive Embedded Substrate

[ Design (Schematic) |}

L

Embedded Device Library
* Structure Simulation
* Fabrication & Measurements

Structure Simulation : Extract the parasitic elements,
g Fabrication & Measurement ;: Extract the difference
between Structure simulation and measurement.
Extraction of
the parasitic clements Re-Design with parasitic elements :
# ...} Very important in design

Schematic Design - loss from the resistivity of the elements : ~ 0.35dB-
(with parasitic elements) = loss from the miss-matching due to the parasitic

: N
Structure Simulation
. " ™ -

Fabrication
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s Many possibilities to realize better performance.
- Using conjugate matching, less efforts needed
to optimize the characteristic of the individual components.
- In the case of Power Duplexer module, advantages in harmonic characteristics
of the amplified signal and ACPR characteristics.
- In the case of CDMA/GPS dual Band Module, total insertion loss is less than
the summation of the losses of the individual filters.

* Duplexers & Filters with SAW& BAW is essential( commercial mobile communication. )
= Filters with LTCC is the effective solution ( Freq. Range>2GHz)
_ " High integration is possible using co-firing heterogeneous dielectrics.

More efforts needed to understanding parasitic effects.
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