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Abstract

High adaptability and scalability are two critical issues in implementing a very complex system in a single chip. To
obtain high adaptability and scalability, novel system design methodology known as communication-based system design
has gained large attention from SoC designers. NoC (Network-on—-Chip) is such an on-chip communication-based design
approach for the next generation SoC design. To provide high adaptability and scalability, NoCs employ network interfaces
and routers as their main communication structures and transmit and receive packetized data over such structures.
However, data packetization, and routing overhead in terms of run time and area may cost too much compared with
conventional SoC communication structure. Therefore, in this research, we propose a novel methodology which
automatically generates a hybrid communication structure. In this work, we map traditional pin-to—pin wiring structure for
frequent and timing critical communication, and map flexible and scalable structure for infrequent, or highly variable
communication patterns. Even though, we simplify the communication structure significantly through our algorithm, the
connectivity or the scalability of the communication modules are almost maintained as the original NoC design. Using this
method, we could improve the timing performance by 49.19%, and the area taken by the communication structure has been
reduced by 24.03%.
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PATTERN FREQUENCY MERIT DEPTH
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pkf 16 G610 S
PRE_DELAY :: 53326 PRE_AREA :: 1050
REDUCED DELAY :: 24873 REDUCED AREA : 187
DELAY OVERHEAD :: 16292 AREA OVERHEAD :: 396

=233 8 ZHalel §t o
Fig. 5 An Example of Program Execution.
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Table 2. Performance and Area Improvements about
Communications Pattern.

of $- o o | WS
ENGE AEE| L4 | B | BE | 98 | 44
IL Y A H
w7 A (%) | 3410 | 3112 | 3012 | 1971 | 134
A% B4 (%) | 37.32 | 3492 | 3449 | 2802 | 1848




20071 88 MBS =2X H 4 A SDEHAB S

pvs

3. OOP2| d& &4

Table 3. Improvements According to Experiments.
Criteria NoC Results Improvement
(%)
Total area cost 1050 732 30.29
Total delay cost 42121 27596 34.48
Total power 52621 34816 33.84
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