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Synopsis :

A rapid spread of the multimedia and internet at home and offices produced various
applications, involving a huge amount of data communication, and brought the
paradigm shift in the communication and network. These are supported by high-speed
LSI and optimized internet working equipment. Kawasaki Steel has developed
communication and network technologies and offered various products. The
technological trend, the product technologies, and the future trend of the

communication and network will be discussed in this report.
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Synopsis:
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A rapid spread of the multimedia and internet at home and offices produced various applications, involving a huge
amount of data communication, and brought the paradigm shift in the communication and network. These are supported
by high-speed LSI and optimized internet working equipment. Kawasaki Steel has developed communication and network
technologies and offered various products. The technological trend, the product technologies, and the future trend of the

communication and network will be discussed in this report.
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Fig. 1 Traffic of data communication in Japan (Total of exclusive
line, ISDN, ATM and frame relay}
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USB-Ethernet 7 » 0 — 34t 16 ¥ » + CPU, ¥ X% ROM
{read only memory}, #¥w 7 7 RAM (random access memory), 2
Uy ZREERMK, 1 -4F v b4 ¥ %7 x—2, UART (universal
asynchronous receiver-transmittery, IRQ (interrupt request), =~ +
vF¥Fo& 4w, SIE (serial interface engine), #&pA €Y 4
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Table 1 LSIs for USB Tahle 2 Network CAMs
Performance Realized technology Performance Realized technology
USB-Ethernet | - 10 BASE Ethernet full | - Advanced 16 Bit -Search time: 30ns | - High speed data input
support processor for USB -Table configuration: | control
- Full speed USB1.0/1.1 | transaction processing 64 bits x 4 K - High speed command
and control data pro- Gigabit CAM (Binary CAM) decode
cessing 256 Kbits - 16 Global masks - High speed search cir-
- Fully IEEE 802.3 com- (Binary CAM)} | - Automatic self cuit
pliant 10 Mbit/s Ether- learning of search | - Hierarchical priority
net MAC layer data and encode circuit
- Builtin transceiver and - Multi-hit detection
: SIE -Search time: 15ns | - High speed data input
UsB2.0 High speed USB2.0 High accuracy clock -Table configuration: | control
transceiver recovery and clock syn- " Classification 6 types - High speed command
chronization circuit CAM -Table divide: decode
1 Mbits 8 types - Control of multi-table
(Binary/Ternary | - 16 Global masks - High speed and low
{electrically erasable and programmable ROM) i=#i® 6h 545, CAM) -Each local data power search circuit
_ L . _ with local mask - Hierarchical priority
O RAM (TER W TERICERFSh 3, £4, Windows9s 23t (Ternary CAM) and encode circuit
BLEFI 4 6ERENS, 2-F—RBEBADI7—4L0=TF
FS48% 2704 t o8 ru—FT35E05BTAF Table 3 TCP/IP engine
L, Bd 7o 77 L —FTBIENTES. = e
e L E et ; erformance ealized technology
USB20 b7 ¥ ¥ —s8ik, NAAE—FEI vy -siTay 7, -RFC1122 Host requirement | - Parallel and separate processing
TRAE—F Iy e-pTRy s, YT FRY v 2Ty 7 standard by weak connection type multi

L HNESIEAv2T7x—RA, suy 2REABIDEBR TN,
USB2.0 ITHEMAL #- 480 Mbps D/ 4 A Y — F S ) FABRT — &
BEU 12Mbps DIAAY— FLUTABEF— 4%, ¥y b &
316 ¥y ST LT — ZIZERLT, S8 SIE X oMTs
—AEEETO LSI ThH b, Zhid ASIC @ IP (ntellectual prop-
erty) = LTHIBETHTETHD, 612, SIEHL P LLTA
b T Y —2FTB3PETHSD. ChbERBETI&ICLD, ¥
A5 LABMEHEIL USBL0 OHETO L DIcAbrh3 e ad, W
IS ERETIILYTESDS,

rasiR oz s, %t USB-Serial, USB-Parallel, USB-
HomePNALO & ¥ USB 842 4BR L, LT3,

32 ¥AEYrIUTNUY

LBHOEHEy P TN 2L, BFED CMOS 791 2 &
AuTHED, BRIy 2 LTRF—FABEITE S serial
izer/deserializer, data/clock recovery 1%, comma ¥MERE, %
rIhegTuysiiBREs Uy 2ESERIETI 74 LA
#0 PLL (phase-locked loop) E#&, & 524 Fibre Channel #4512
## L 7 8B/10B data coding [FREx ¥ THEEh, 1 A HED
1.25~25Ghps & W3 EEE T — SIRREEEERLTVS, T0
oL LY ASIC 547 VDO ELE EHAAEDEST
LTr—H—it, BHIZ Ghps D F—S{ERA 4T — A%
18I LicERueEE 45,

33 v k7~ CAM
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dedicated hardware
- System level integration with
built-in CPU

-Throughput: >30Mbps

- Simultaneous sessions: =20
-TCP/UDF/ICMP/ARP

-IP Fragment support
-Socket I/F (Logical)

-PCI Bus (Physical)
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b CAM Tid, B, ATR CAM HHizmA T, Bl eR-
7= 1 Mbits, 4 Mbits classification CAM % BSi{t L 7. classification
CAM Ti2, 3 v M7 -2k A LMK (F3, F4L14YELE)
TOERIELH#EETHIZL, QoS (quality of service) 2 ER T
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Table 3 {2, L4®O TCP/IP £ ¥ ¥ QBT E ThiERT
S AR T,
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o TRTHET B LS F 3 7 C, ERRT— 42D AEDN
A, N—Fo4 X —FuYy 2 TEFLTVS, LBOEN
TCP Iz T &, H— FEBICTERICEITTAIE,E, Zh
ETOLSICMbR CPU Y Y —X%&ERTEZ L&, TCP/IP
T b ANOREFTEL LS, FF o TEFRITLSILICLD,
M|, mEcR BEFEELE, R TCP/IP 70 I ADFER
DELL BB ENTY, 3y P sEHOLDORMTE
i CHEBIERTES, 8%, BEOr vy P 7—22HEEEI D
ZohT, BEEESEZALOEEA TS, £/, N—F74Y
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Table 4 Router
Performance Realized technology
Secured A2DIS | Layer 3 switching - Dedicated ASIC for
router relay
(LAN> 10 Base-T x4 | Security software as
{WAN> BRIx1 IPsec, SSL etc.
Access point | Access point router - Dedicated processing
router for {NIF Card> ASIC for routing
carrier ~BRI x 16 - Switching control ASIC
-PRIx 2 - Address search engine
-0C3_ATM x 1 devices
-10/100 Base-T x 1  Queuing control soft-
{Performance > ware
~32 Ghps (Backbone)
—30Mpps (Aggregate)
3.5 L—=&
Table 4 i2, DA — FOWREETE Fh i AT W4T
'3-5

TORICELL, ST hAE3 - RBED OO BERIZRD
ENSAyrI—dVNa—Yavid, BT, TihicHBTE,
¥ 20T A HSRC EMEEEGEAERL - 2T ATE S,
bz, ZOHE 1ML —F L LT, secured A2DIS #BIRL , BE
FELTEZ, secured A2DIS i3, & - EHA 7 4 AT 2 € X
=B A% 3 AL 9F T, ASICICEBEEL AT 3 24 uF
»2'k, IPsec-SSL-Socks IZk 34207 i WMEEEREL LT

Vh, BIEF L U T A BT OLTE, HERREBUTLIS 1
Y2—F o bERMBLABNEIZRAEEVROTHY , WHOT
AP TELZ a0, SRIAELCHA D VoIP (voice over
internet protocel) Hffi & E SBFEARK L ABRT T 5,
TZITRRLHH 251580 T, Y3, kitiko*xv vV 7H
P2 RAEA -5 ¢BERFTHE, Fhit, E3v—2»
TLFAFL TH—EREFIF v U TH—CRENT R o b7 =2
DEDOKRENL - 2T, XEMBESE 5 FEEO ASIC TERLT
&1, 32 Gbps OPRkEEN & 30Mpps DS o BB A E T 5,
72, 2y F7-2iZEB S DiffServe RRO Y, £BL QoS
BEEHATED, PREEBLEOHLVA Y H 4y b —FRicH
ﬁbfﬁﬁoﬁgﬂﬁﬁ4ffﬁ63&#6,9Z?Aﬂ—F,§
B, @77 22200, REBRATERREH 2T 3,

4 FREmM

KETLA 71 2 TERLICHFLOVT I U r—o 4 U HBEL,
BE - 2o bo-2HBREERL RUTWS, Bitize 524
D&, MAOHBESMLD, HLOEE - 29 v —2sEs
HAMFILIZED, RELZFL Y FELTHERATHSXITT
&, xDSL (digital subscriber line), IEEE1394, HomePNA {(phone-
line networking alliance), B P LAN, Bluetooth £ &, I3
RExv, SRRAFLEY, ThL5ONERTAE {EEL,
BRET3EMEFERTHAEDIR, IMT-2000 (international mobile
telecommunications 2000) {Zf{Z& X 2 BEEBIEL 0TS
5,

$ E X B

D [HRGRZ 281577 IP@ENTRTEKIGADL], BExL
Z o2& 2, (1999)735, 45-52

2 AETRELMT], BEILy Fu=s X, (1998), 730, 121-145
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