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RFIC
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DSP
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Integration

U Processor
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Imaging
Light Sensitive
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Storage
Capacitance

Flash
High Voltage
Tunnel Oxide
SRAM

Dense Features

OE IC

Digital IC RF IC
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1) Super IC Stack(ASET)
SIP-IC

2) Stacked IC(Amkor)
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3) Via/Stack

SIP-PKG
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SIP

Package

RF IC Opto IC Digital IC

Electrical

5 I

Opto Waveguides, Detectors

RF & C, L, R, Filters

Digital & DECOUP, CAPS
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Building blocks Traditional technology

SOP-based technology

Power sources

DC adapter, power cables, power socket

Embedded thin—film batteries, microfluidic batteries

Integrated circuits and other ICs, SoCs

Logic, memory, graphics, control,

Embedded and thinned ICs in substrate

Stacked ICs in

3D/packaged ICs in 3D SiPs with wire bond and flip chip

Wire—-bonded and flip chip SiPs. Through silicon via
(TSV) SiPs and substrates

Packages or substrates  Multilayer organic substrate

Multilayer organic and silicon substrate with TSVs

Passive components circuit board(PCB)

Discrete passive components on printed

Thin—film embedded passives in organics, silicon
wafer and silicon substrate

Heat removal elements

Bulky heat sinks and heat spreaders.
Bulky fans for convection cooling

Advanced nano thermal interface materials, nano heat
sinks and heat spreaders, thin—film thermoelectric
coolers, microfluidic channel based heat exchangers

System board PCB-based motherboard Package and PCB are merged into the SOP substrate
Connectors/sockets USB port, serial port, parallel port, slots Ultrahigh density I/O interfaces
Sensors Discrete sensors on PCB Integrated nanosensors in IC and SOP substrate

IC~to-package Flip chip, wire bond

Ultraminiaturize nanoscale interconnects

interconnections
Coarse wiring Ultrafine pitch, wiring in low—loss dielectrics
Packaging wiring Line width: 25 gm Line width: 2~5 gm
Pitch: 75 um Pitch: 10~20 pm
Package-to—board Ball grid array(BGA) bumps, tape None

interconnects automated bonding(TAB)

.. Very coarse—pitched wirin;
Board wiring Y D g

(line width/spacing: 100~200 zm)

No PCB wiring. Package and PCB are merged into
the SOP substrate with ultrafine pitch wiring
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Current market leader
Bulk hybrid packaging/High cost

Emerging market leader
Miniaturization/Low cost

,/’/ Si microlens

A _
5 WDM filter S5

Balllens -

13101 5
21490 m
O

Neophotonics, WTD,
HG, DELTA, Luminent,
nghtron Excelight,
Alps

Avanex, CyOptics,
Mitsubishi, Oki,
Opnext,

/lBOSA chip
Sealing lens cap

i VR . 3
AT 5] e /| -
Enablence %
% Gennum(Canada) ==
,& Conjunct(UK) Teknovous—
o> Fujikura
N : GEPON ONU
Xponent Big SFP
Technology Gap!
Poor
Infrastructure

~/
&
&

Luxtera(US)

i = SC-ty tacl p
Sumitomo °s Ok?jprzcjejf{uiz NeePhotonics Lightwire(US)
Bulk hybrid packaging Micro optics & photonic integrated circuit Optical CMOS/VLSI
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Current market Emerging market

Optics oriented Electronics oriented

Still current market leader Emerging market leader

Bulky hybrid package Miniaturization/Monolithic
High cost Low cost
Low productivity High productivity

Low development cost High development cost

Short development time Long development time

Long reach market(telco) Short reach market(data)
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ATM Asynchronous Transfer Mode
BT Bio Technology
CDR Clock Data Recovery
CMOS Complementary Metal Oxide Semiconductor
DFM Design For Manufacturability
DMB Digital Multimedia Broadcasting
DVI Digital Visual Interface
EEL Edge Emitting Laser
ESA Electrical Subassembly
ET Environmental Technology
FPGA Field—Programmable Gate Array
GE-PON  Gigabit Ethernet — Passive Optical Network
HDMI High Definition Multimedia Interface
IC Integrated Circuit
IT Information Technology
LA Limiting Amplifier
LAN Local Area Network
LD Laser Diode
LDD Laser Diode Driver
LNA Low Noise Amplifier
LTCC Low Temperature Co-fired Ceramic

MAC Medium Access Control
MCM Multi—Chip Module
MCP Multi—Chip Package

MEMS Micro-Electro-Mechanical Systems
MMIC Monolithic Microwave Integrated Circuit
mPD Monitor Photo Diode

© 2009 eF=ETXISAIHTH



MPU
MSA
MSM
NT
OLT
ONU
OSA
PCB
PD
PLL
PON

RFID
RoHS
SAN
SAW
SFP
SiOB
SiP
SoC
SOP
TIA
TSV
UHF
USN
VLSI

Micro Processor Unit
Multi-Source Agreement
Metal Semiconductor Metal
Nano Technology

Optical Line Terminal
Optical Network Unit

Optical Subassembly

Printed Circuit Board

Photo Detector
Phase-Locked Loop

Passive Optical Network
Radio Frequency

Radio Frequency Identification
Restriction of Hazardous Substances
Storage Area Network
Surface Acoustic Wave
Small Form Factor Pluggable
Silicon Optical Bench
System-in—Package
System-on-Chip
System—-On—-Package
Trans-Impedance Amplifier
Through Silicon Via

Ultra High Frequency
Ubiquitous Sensor Network
Very Large Scale Integration
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