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Component integration trend
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Embedded type ceramic modules
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Development trend of telecommunications
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RF/IF filter blocks and their typical
design targets
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Conceptual diagram of a wireless
communication device
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RF Front end 1F Base band Ausiliary
Mainly Analog Mainly Digital Functions
circuit circuit
*Low RF signal Loss critical *High Interconnect Density:
*Need High Frequency Stability Fine Line, Pitch and Pads
*High Functional Integration *High Speed and Low Cross talk
*Medium K (10-200) Diclectric Low K (k<4) Dielectrie
Low L, C, R Value *High L, C, R Values
Special Ceramic Components Ceramic Chip Components
*Filter *Capacitor,
«Isolator *Resistor,
*VCO *Inductor,
*Balun Transformer *Substrate
« PAM .. Etc
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Integration trend for WCDMA/GSM dual mode
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Dual band RF ceramic module
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Process Flow
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Photographs of fine line patterns

25m line/space pattern (after cofiring)

(a) after developing (b) after cofiring
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R, L, C library for ceramic module
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Resistor

_P L _pP L _ L Conventional Coating Material
- “rw Py Chip Resistor A2 Type Hesistor

Ps = Sheet Resistivity (§3/sq)

L Length
;P: - Width = Number Of Squares Electrode Thick-Fiim
(Aspect Ratio) Plating {Ni+Sr/Pb)

Resistor : design factors

- Resistar Aspect Ratio : D/E

- Resistor Termination Overlap : A

- Conductor Size : (A+C)x (2 x B+E})
- Resistor Repeating Distance : F

- Resistor to Edge Distance : G

- Spaeing between different tape layer t H

- Via effect 1 |

Lo SIREREOIey

Koo aw PESITNG 4 T e Wer WA

1z



Resistor : top and buried

' Buried Resistor without Via

Top Resistor
Buried Resistor with Via P ¢
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Buried Resistor &t

Capacitor design

C_A'Er-(N—l)
4.45-D

N=total number of plates

Er- Relative Diclectric constant
A=Area of plate-Sq. In.
D=Distance between plates-n.

_Er+l

C I [(n=3)4+ 4)]

N=nwnber of fingers

A ,=0.089 pF/cm for h>w
A,=0.1 pF/em for h>w

I= finger length, cm
w=finger width
h=Dielectric thickness. em



Impedance choice
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Inductor design
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Process for multilayer ceramic RF
module design

Simulation
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VCO circuit design
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» Total components =21, Layer : 12

- External : TR(2), diode(1), bypass cap.(2) : 24%, but some components may be added for tuning
» Buried : resistor(4), cap.(9), stripline(RFC 2, Resonatorl): 76% - SSU T E
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Fabricated sample short-cuts
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LNA/Mixer module for IMT-2K

» Total components =33, Layer:6
» External : FET(1), IC-Up Mixer: RF 2638;
Down CMY210(2), Cap.(8), R(4)

LNA/Mixer 285 AIXE
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Bluetooth module comparison (1)
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Bluetooth module comparison (2)
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Our new challenge : B-WLL
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Multilayer ceramic application (1)

Hermetic Packaging 3D Filter

. High Frequency and Wireless
RFPAM

VCO/PLL

RF Module for Mobhile
Phone Base Station

High Frequency Circuit
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Multilayer ceramic application (2)

(>, Automotive : Thromle-valve Module (ETM) circuit. Car ABS. Automotive Engine Control
Advanced Continuously Variable Transmission (CVT) Controller. New-Generation Airbag Sensors

&', Py k)
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Military : Remote Temminals (multiplex circuits), Medical : Hearing Aid Circuit, Dental Bite Sensors
Helicapter Module
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Conclusions

» Embedded Passives

* Embedded Passives & Actives
* Embedded MEMS Package

* Embedded Optical Devices

» Millimeter Wave Package etc.
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