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Abstract

An Implementation of a ultra high-speed routing look-up

system on FPGA

Hikaru NAGANO

The recently very large scale integration system is asked not only for improve-
ment in the high-speed but for power saving and the easiness of design. Therefore,the
pipeline processing system which is the leading means of improvement in the speed of an
integration system requires new methodology to implement instead of the conventional
synchronous circuit.

The self-timing VLSI system is expected as for next generation of application LSI
specific with the characteristics of the outstanding architecture, such as power saving
and high-speed. In addition, it is expected that a system carries out large scale com-
plication by leaps and bounds according to factors, such as diversification of demands
and progress of integration technology, in the future. For this reason, development of
the environment to design and to verity the self-timing VLSI system for a short period
of time is requested.

In this research, the formerly proposed ultra high-speed routing look-up system
considering the self-timing system was designed to FPGA, and the advantage of appli-
cation of FPGA to prior evaluation in the systems development using the self-timing

architecture by performance evaluation was shown.

key words self-timed VLSI system, FPGA ;super high-speed routing look-up system
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052 00000000000000000 6ns]0000

00000000000000000 6ns)]0000

SearchTrie 0 30.85 [ns]

CheckPrefix 0 27.39 [ns]

5.2 UUOUOLOOOLOOODLDOOUO

OO00b00ooboo0oboo 200000000000 b0ooObO0oobUobobDboobDOon

goboobooobobboooobbooooooo

e ODODO
—gooobboooobbooon
e OO 0OOODODDOOOODLD

- 0320000000000

OO000b0obOo0obOoboooboob0oobOobooobOobooOobOoo 830000

O00000000 FPGAOODOOOOODO 540000

0000000000 2000000000000000000SearchTried OO 2404
00 00CheckPrefix0 34830 0000000000000 FPGAOOODOOODDOO

gobobobdooobbtooooooobbuooobbbobooobo
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5.2 UDOO0OOODOOODOOODOOO

053 000000ODOO

gooobooon

SearchTrie

2404 (00O O]

CheckPrefix

3483 [0 0 0]

054 APEX20KEOD0OO0OO (1.8 V)

0000 EP20K200E
oooooo 200,000
0000o0oooooO 525,824
00000000000LEDO 8,320
00 RAMOOOO 106,496
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HRERERE

6.1 0UJOUUOOOoOooog

000000000000000000000 SearchTrie 00 OO 30.85[ns]0 Check-
Prefix 0000 27.39ns] 0000000000000 DO0OOODOODU0OODOODOOOO
00000000000 00D0000000000D00000 SearchTrieO OO 200
CheckPrefix 000 10000000Lookup 000000 0DOO0ODODOODOOODODOO 2
goobdbboooodouooboooooouob bbb ooooboobLbOon
0000000000000 000000000D0000000 SearchTrie0 00O O00ODO
goooboooobobod

OOoo0oboboobbobooobobooobobob0obobobooobOo 610bDOD

06.1 OJ000OOOODOOOOO

gooobooon

00000 || O 3,2000 [packet/sec]

000000000000 00D00000000Loockup 0000 0ODODOOOOODODOO
O0D00D00IPODODODOOOODOOODOO 47BytesD 0000 1024Bytes0 000
Loockup 00 O00DOOOO0ODODOODOOODOOD 620000
dddddoobobbboooboboooooooooobobbbobbbbbbbobuooo

gugbodgbodgbodooobogboounbobobooboobooboooon
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6.1 DOO0OO0ODOOOD

06.2 0J000O0OOOOO

gobooooon

OO0 IPOOOOO 47Bytes 1.5G [Bytes/sec]

OO0 IPOOODOO 1024Bytes 32G [Bytes/sec]

FPGAODOUOOODOOODOOODDOODODDODODODOOODOODOODOOODOO
0000000000000 00000000000000FPGAODOODODOOODOO

gobobobooobobbooooobobbooob bbb bbb bbbooo

gooooboboobobon
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L1 [

Oo0o0obo0o0obbobobooboobooboobbooDb20b00bD0O0ODOOO
SearchTrie 0 00 CheckPrefix 000000000030 000000000000000
Oo0o0obooboo400b0b00b0bO0bobOooObOoobooboobbOobobobooo
Oo0o0ob00o0obo0obo0obooboobboobbOoobobobOosb00bD0oobooo
O00O0oo0obobboboooooobboooobobe0oobboUoUobDbOoUoooOD
gdoodooouoobooooobbboooouobbbooooooobbDboooboboo
OD00000D00C00000000000000D0O0O0DO0DOOO FPGAOODOO
gooooooooood

gobboobodooobbtooooobbuoooobbouoodobbooobbbboooo
000000000000 FPGADODOODOOODOODODODODOODODODOODOOOD
goobobobboooobboooobuoogouoobbbbooobobobooooboo
oo0o0odb0o 2000b0b00o0obbo0ob0oobDoobbo0obDooboobooboOooo
gooooooooo

goooobbbbbbbboooooooooon

l.0Jbo0b0obob0o 20b00b000Db0obDooDOoobOooODbOOoobobOobDooDbo
goobbioobdooooobbuooooobbuooooobboboogubbboo
gobbobuoodboboobbuooooobbuooddobbuooouubbboo
gobobobboogobobooooboo

2. 0000 FPGAODOUOOODOODOODODODODODODOODDODODODDOODOOODOOO
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goobbuoodbbtboooobbbooobbbbooobbboooobboboo

goobobooobbtboooobbbooobbbobooobbbooooobboboo

goooooooo

.00bb 2000000000000 000DO0ODODO0ODbDOODODObDOODbODOOD

goobbooobbboooobbbooobbboboooobbooooobboboo
000000000000 0D00O000 ALUODODOODOOOOOO0ODO00o0oon

goobboooobobuooooboobooog
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L1 [

gobooobbooboboodgbobboob0oo b oobooobooob oo
god

gobooboogooooooobboooooobobbooooooooooobon
good oo ooobbbbbbboooooon

gogobbbdggouobbbboooobobboooobL bbb oooobbooooo
godn

ggdoooooooogboooooobbobbbboooobbb oooooooo
0000 00 00000 00 00000 000000 00 DO OdDavid Greene 000
OO0 OO0 D00 Lawrence Hunter 00000 OO0 O0O0O0O0 O OODOOO OO OO
00 Ruck Thawonmas 0000 OO0 00O 0000 OO0 OO0 O0O0O0O OO0 OO OOO
0 oboooob bbb bbb 0 bbhbbooobbooooobbooo

gogoobobbooooobooboouooobbbh oo ooob bbb ooog oo
gogod oo obbobobbboooodon

goubgooobooooobbooob o oboo oo obbo o bbooo oo
gogod oo obbobobbboooodon

gugddodoougoooooooobooooob oo bbbb oo bbbb oo oo

g g oo bbb bbb o oooo oo oooobbobobbbboooo
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