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Project Detalls

* Phase One
— Period: Sep. 1999 - Sep. 2002
— Budget: HK$ 4 millions

* Phase Two
— Period: Oct. 2002 - Sep. 2004
— Budget: HK$ 6 millions



Project Objective

e Long Term ODbjective:

— Transfer 3G related technologies to the local
Industry to enhance its competitiveness

— Reduce technology gap of migrating from
OEM to ODM



Phase One Project Development



Prototype Platform of 3G Communicator



cdma2000 (1S-2000) System Architecture
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Phase One: Target Technologies

e 3G Technology: cdma2000 (1S-2000)

— International standard of wideband CDMA wireless
systems

— Core components of cdma2000 baseband processor
— Mini protocol stack of cdma2000 1xXRTT solution

 Embedded Systems:

— Hardware Platform: COMPAQ IPAQ
— Software Platform: embedded Linux

« Multimedia Application:
— H.323 IP-based video conferencing



Target System Architecture for cdma2000 IXRTT
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Core Design of cdma2000 Baseband
Processor
« FPGA Solution:

— Turbo decoder
— RAKE receiver
— Path/cell searcher
— FIRfilters
— Code generator, correlators and other control circuitries

e DSP Solution:

— Low-data-rate Turbo decoder

— Viterbi decoder

— Frame processing: interleaving, CRC, etc.
« ADS Simulations:

— System parameter tuning



H.323 | P-based Video Conferencing



Phase Two Project Development



Reference Design of 3G PDA Phone
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Phase Two: Target Technologies

e 3G Technology: cdma2000 (1S-2000)
— ASIC module of Turbo Decoder
— cdma2000 (1S-2000) Protocol Stack modules
* Reference Design:
— Hardware Platform: Prototype of PDA phone
— Software Platform: Embedded Linux and GUI
— DSP Libraries. Audio, image & video codec
« Multimedia Application:
— H.323 | P-based video conferencing



ASI C Development of cdma2000
Baseband Processor



From DSP Frame processing
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RF Module
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Block Diagram of Turbo Decoder
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5 ASIC modules

Turbo Decoder (Patents to be filled)

RAKE Receiver

Path/Cell Searcher

Code Generators, Correlators and Control Circuitries
FIR filters



ASIC Design Flow
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Tapeouts of Turbo Decoder Chip

e First chip: 1IMbps, 50MHz, 2.5V Core, 3.3V
1/0, 11mm?, 128pins, 200K gates (Random
Logic + 8KB Memory), <200mW, 0.25um
CMOS, TSMC

« Second chip: 2.7/Mbps, 50MHz, 1.8V Core,
3.3V 1/0, 18mm?, 128pins, 500K gates
(Random Logic + 60KB Memory), 0.18um
CMOS, SMIC



Layout of Turbo Decoder Chip



Turbo Decoder ASIC Chip



Cdma2000 Protocol Stack
Development
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Entities of the Control Plane and Data Plane
INn cdma2000 Mobile Station
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|mplementation of Protocol Stack
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Architecture of implementation of cdma2000 mobile station protocol stack
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Testing: Base Station - Mobile Station



System Verification of Protocol Stack

e Mobile Station Board includes:

— Physical Layer: RF module, ADC, DAC, FPGA
Baseband Processor, Turbo decoder chip, DSP

— LAC, MAC and Upper Layer: ARM7
— Service Interface: PPP through UART or USB
port

* Protocol Stack tested with Agilent 8960,
and Racal 6304



Mobile Station
tested with Racal
| nstruments 6304



Baseband Processor Platform —
cdma2000 Mobhile Station Protocol Stack



Test Plan on Mobile Station

o Upper Layer Signalling
— Registration
— Call Processing
— Handoff (2 Base Stations)
— Power Control

 LAC Sublayer

e MAC Sublayer
— RLP, SRBP
— Multiplex Control



Development of Reference Design of
3G PDA Phone



OMAP Platform as 3G (cdma2000) PDA
Phone



Software Architecture on OMAP Platform



Reference Design of 3G PDA Phone

* Reference Design of 3G PDA Phone
e OMAP Hardware Platform
e Scalable and Customized Embedded Linux

e Wireless Modules with Device Drivers
e 3G/2.5G Mobhile Module
» Bluetooth Module
« WLAN 802.11 Module

o Comprehensive Applications Framework
 Customization Support Services and Upgrading



Reference Design of 3G PDA Phone



3G Application Software Devel opment

 DSP (Digital Signal Processing) Library
Development
e Audio Library: G.729, G.723.1
e Image Library: JPEG
e Video Library: H.263, MPEG-4

« Multimedia Application Development
e H.323 IP-based Internet Video Conferencing
 Remote Video Survelllance




Performance on Multimedia Processing

* Performance of our implementations of DSP
algorithms on OMAP5910 platform

— G.723.1: emsfor 30ms/frame

— G.729: 2msfor 10ms/frame

— H.263 Encoder: average 17 QCIF frames/second

— MPEG-4 Encoder: average 17 QCIF frames/second
— MPEG-4 Decoder: average 30 QCIF frames/second



Project Staff

Project Coordinator: Prof. Victor L1

Project Manager

3 ASIC Engineers (Turbo Decoder Chip)

3 Software Engineers of Protocol Stack Module
2 Software Engineers of Embedded System

2 DSP Engineers

Many undergraduate and graduate students



Commercialization Plan

* At the completion of Phase 2 project, we

will have a complete solution of a 3G PDA
phone.

e Since I TC has only supported part of the
ASIC design, we will try to get additional
funds to complete the ASIC design.

e Technologies developed may be licensed to
local manufacturers.



Conclusion

Build professional team in 3G wireless technology.
Convert cdma2000 baseband processor into ASIC
chip.

Target OMAP PDA phone as 3G application platform.
Create IPR to be licensed to the local industry.

Create reference design of 3G PDA mobile phone
through collaboration with our sponsors.






