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Agenda

Education/Research Projects with SFL at Shimizu Laboratory in Last Y

Undergraduate Project Example -- Video Game

Undergraduate Project Example -- PDP11 Compatible CPU
Undergraduate/Master Project Example -- USB Device Contoler
Research Project Example -- MP3 Hardware Encoder
Research Project Example -- USB 2.0 High Speed Controler
Research Project Example -- Java Processor

Research Project Example -- Latency Tolerant Processor

Last year, | have no doctorial students, no research assistant, 5 master students, 8 undergraduates.
All of these projects are carried out with 3 master and 4 undergraduates.

Undergraduate Curriculum for Microelectronics in our department

Demonstration of SFL development environment

Conclusion
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Undergraduate Project Example -- Video Game
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Undergraduate Project Example -- PDP11 Compatible CPU
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CPU Logic Cells Max Freq. FPGA
POP-11/10 1678 LCs 9 MHz EPF10K30EQC208-3
POP-11/40* 2687 LCs 20 MHz EP1K 100QC208-1
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Undergraduate/Master Project Example -- USB Device Contoler
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Research Project Example -- MP3 Hardware Encoder

Target Configuration
With new hardware algorith, Input_,| In Buffer
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Research Project Example -- USB 2.0 High Speed Controler

Designing High Speed USB 2.0 Controler
with Hash controler for packet descriminatia

UTMI controler for USB1.1 is inhouse.
UTMI for USB 2.0 is in market.

Current Status: Begining to debug on an FP
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Research Project Example -- Java Processor

TRAJA Processor: Queued Pipilining Java Processor
Designing state of art Java processor

JOLAB: Java Object Look Aside Buffer

Reduce Resolution Overhead for Embedded Applications

It is also working for software JVM.

TRAJA Block Diagram
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Research Project Example -- Latency Tolerant Processor
Scalable Latency Tolerant Processor (SCALT) Project

Dual Issue Alpha Compatible Instruction set with SCALT extensions.
High performance processor with simple organization.

40000
VC-SCALT(16CPU).—=="
VC-SCALT(8CPU) -----
__SEALT(16CPU) ------
35000 [ ---"" SCALT(8CPU)
__ 30000 |
)
N4
=
<
[+2}
. 8 25000 -
N
SCALT Block Diagram ]
Q
=z
s
Z 20000 -
o
g
I g 4
a
* \ 4 15000 .
i 10000 [
D der 1 l >
5000 L L L L
10 20 30 40 50 60
Num of BUFFER ENTRY
> y
E B2 T < T
Decoder 2 > > — | o
_>jD T TTd= Data
TLB I
s <
Data d Memory access latency = 50 Cycle
p»| Cache
> 2e+07 T T T T .
> Load/Store
»| SCALT |4
_ | Buffer
y
I »| | oad/Store 1.5e+07 [ E
Refill Unit I ; Buffer
BF or BS instructiony WYy *H* Cache miss Load / Store
K]
et
ccess Uni | |
SCALT Processor ?, le+07
l l * ’
Data
tag
g Data
¥ Address
Comman d
S| Controll 5e+06 R
System Controler 4+~ SORAMConmaller
1 tag
Data ;
Return Queue \ 4 * Access Queue
13X .
SDRAM
Access COPY SCALE SUM TRIAD

? Naohiko Shimizu, Tokai Univ., ASEAN Microelectronics 2003, Aug. 28-29 2003, Manila, Philippines



Undergraduate Microelectronics Education at Tokal University

Semester| Lectures (credit)
1-4 Pulse Circuit(4), Digital Circuit(4)

5 _ Integrated Circut Engineering(4

6 Computer Systems(4), VLSI Design Seminar |(2)
7 |VEsiBesion Seminarii)
8

none

Spice Simulation and LSI Layout with Magic
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Demonstration

? Naohiko Shimizu, Tokai Univ., ASEAN Microelectronics 2003, Aug. 28-29 2003, Manila, Philippines



Conclusion

SFL benefit for research/education in ASEAN
Fast Startup of Students
Most undergraduate students start to design original processor within 2 months
Cost Effective

PARTHENON Society can provide access to CAD system.
FPGA vendors provide web version of FPGA fitter/placer.

Competitive Design Language for VLSI
We can take different approach than US or EU.

With SFL, | had designed 6502 compatible MPU within 2 days.
Four people at NTT designed DLX compatible MPU in 4 days.

At this time, C based design is far from practical.
SFL benefit for startup companies in ASEAN
Same as above, and we sould not pay to much money on tools!

| believe that the microelectronics activity in ASEAN will lead 21st Century.

There is no silver bullet, but most US engineers only started with Mead and Conway(1980).
It is only 20 years experience. We will be able to beat them with strategic alliance in ASEAN.
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