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LG X} Network Computer i3I

4, & 4

LM &

LG Az veEYa  #AFHNetwork
Computer, NC)¢1 12 = (NetChamp)+= PCd|
o]o] Network Computings o4 2N ZHE
o7 Z15g w1 gl NCo /g uighg Fal
sy o 7]EAH o2 Web Browsing® Java
Application =& Applets Agd 4= v g
712 929 Internet appliances}1= & F 3l
o} o] g AMS-EA meEt Y= e 22
Hee AA BRZ A

« Mol APRARE 2% 4% AT

« ARgo] Hejsta #espy]

o Ht 71F0] USA
02 $F Ec U2 Ak NC gz e
B4, 28] SRZ2ady shExie] YA A
SEx2aY 7t gL YAz F3F
}i= Java Virtual Machine(JVM)sl} ©]8] R0
Hoz Pz Al x" AAE JVMe] & 535
7I% o Hwy Afagvn € 5 o o

=

o ot

ol

B AAA A BAS AdE 2HY £ A=
£ =gagzr YAz 89 59¢ 4vn

A o 2
Zokx 2] &3] : Strong ARM(200MHz/
233MHz)
. w2 ; 8MB/16MB/32MB/64MB
SDRAM
1MB/2MB Video W] =.8]
712 0.5MB9 boot flash =z}t
0~8MB9) optional flash ¥} 2.2]
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LGAEA e gAd 74

o YRAAAY (PS/2 vk B J|HE, =Y
B XE, 900 4, wlola A, XY XE, &
71¢) PCI 83 Slot

o &AAA : JavaOS 1.1

. )

H] )9 : SVGA(resolution 1024 X 768)
etje :16bit CAE 2dH#HSe, 4KHz~
54KHz Sampling rate
ANEFIE
U E$ A <EH o]~ : Ethernet 10BASE-T,
100BASE-T, Optional Modem Card
QAze A28E olas] fANE DR U
Yzol T & ol @ dart Ach wEtA
o 2 uaze 54 delE Agdes
AR ¢ FH 3N Alx"E FAse
component & x| AHKE L 40X ZE2&

=22 a1 82
ﬂﬂ_‘:.]:}.
Ru .

I WHzo| F%}

Jg = dYe] oo W A “demon”c]
e T2aYo] Fag. o] demond A2 9
gl g 2713 AI7)a AlAdlY dEgE &
Adgth qrldA 2718k 7hed ¢ Al2" %
o & Fa® 7|2F AER V)35 @t o]
Aol Bl UM demene NCO 972 HHE =
Abgith, 9t NC7} debugger T2 13 E A3JA|
71 PC &&= workstation 59 host machined|
serial cable2 2" 7Z$-9= host machined]
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debugger2 55 NCz =Z=21
8lo] debugging & + U=EF
debuggers} FAE& St a2y wd NC7t
debuggerd] dAZHA U2 ¥& AFl= boot
flash ROMd| A A= o] 9= “netboot” = =2
I8 & AFPAZIeh o]A| netboot T2 1o T3]
£ o A9EIIZ AL
g zel 2 NCe HEHAE 259 3

M 2E8E 0OS imageE download3d}e booting
th YAz M ol e HEE 3l programE
“netboot” 2tz BE&t} NColx PCY BIOS ¥
diskless workstation®] boot ROMd| BASIE =
2as fARE 98& sk Aol o netbooto]

#-& downloading

]
MRT
3

‘._

th 22 A== 798 23 Internet ISP 59
A&ste A9 2ol OS imageg B ZHE
download ¥H= Zlo] AR o2l & e AR
8 MByte7}r] #3& < N‘\“ EEHA] £l 72
0S % 78l 298¢ $EZ=ad 5& A%
FAU} oA AY & & Yt

Netbootd| A= TCP/IP o]¢]d] DHCP, NFS,
ARP %9 =zZzeZEg A}&3H WindowsNT
Servert} UNIX 5¢] 2% Mg 2g 4
H‘%‘E*‘ﬂ 2esied ded YEA :rL’“o o
& 233 2t o] FoA Web AH& OS7h &
gated 298 deiulge BeteA F9 &4
z238e AAsled "Bed dvHE AF-st
=4 A9 netbootdf| A& AMHEHA &t

DHCP AMsl& NC7t VES = AZE7] 93
P93 NCY I[P address, gateway address,
netmask, DHCP A# 9] IP address, NFS A8 2]
[P address, NF'S ¢4 OS image’} U&= $A
2 0S image?] Y olF T #HE AT

15

el g
Ethernet Hub

NC 3

l)HCP A Web Al

(a8 1) A=) B2 network 74

host machine?] .
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NFS MW= £8¢ 298¢ OS image ¥ HE9-A
g XYW 4% &4 Z2a9 183 ¥=& Al
F37] A4 EE T& AT} ol o A
o] FEL 7|53 EFE o|HE J5ELS 3
el A B3E AFE T At

=9l DHCP Auete] 22 ol 197}
2o Z2EZY A Y& A e
RFC 5-¢& #Azsly) uigth

YAz NFS A ele] 52t og 187 2
t}.

gz

[ DHCP HCP DISCOVER \

DHCP OFFER

DHCP ACK DHCP M

(18 2) DHCP 5%

s vount E

0 image D

b L E:3 -
NFS Altq

(28 3) NFS &3

o9} £ FAqA AW A&
0S7} "‘Eﬁﬂﬂ AZE7IHA dele Al
3y BH(EE, B3 ) bt 20
A= 15222"”"1 1% A=t 289 ol Y3
0Sg sl=tazrt e PC Tl A3ste] A3
ste A9l vjg) 23 gol =& i.‘Et opr}.

JAZAM & WA /83 71559 shie
netboot Z2IHE AHE FI AFeE
upgrade & 4 i Aolt}. o] DHCP option
9 S o183l netboot AU A TF
3% netboot7} *‘f%‘%cﬁl o] I3l AHd
9l= netboot7} A8 %9] netboot Btk 1)L FHAl
el Aolgti %“ﬂ% o o}& downloadd}s
flash ROMd| AAgo 2 7lssith & N2E
HA e nethoot7} BHE AL 44 o 9(_7311011
A YEYIY dEHY Jde A F537|R
s 1 AWE AMgste NCEe AFez

1=

5%
O

7He

vl

s ook (W o

l

LY
o

Z
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upgrade’} F| 28 o}F &44] upgrader} 7158
t}. oj71& NCo EA ¢ 2 administration 8] %<&
angoez €9 & 9 & Foh

Netboot= 947AA9 server2£E OS imageE
WEYIAE %3 downloadd}l?] ¢t M EY= T
vro]~ =etojy 2 TCP/IP 59 2% WEHA
Z2EZY P vy e 2 Y VsE
F7t2 7B Ao

+ MMU % NetbhootZE $}3t pagetable 27]3}

« 7|RE, oty F9 Z4F tue]A 27]3}

« 39 e 23

o Al2~€ diagnostics 43}

o] Z diagnostics= A7 NCE AHg-ahe
Zol BAY 7 e 2" ol dFE o] Z2
29e 49AA Bosd AT ¥ B8 & 9
A & Foh.

III. A28 SIEH
WA A 2Hle) Bge o 2ot
i
T
e
.g.; ml Cwd

(28 4) Y’ Z9] Block Diagram

1. Zetx{a)&rx| (CPU)

Jdze ARMAGY Z2AM F 718 we
nlo]z2E 2 A4 StrongARME AR}
o] Z2A|ME A7t i§- A FHL AEE &
TIHAE A% mE £E& A Digital
o] Fo st HAAE Sl MIPs/$ 1z

i MIPs/Watt Zkol
StrongARMY] EA-& 71
.

o]

$5dTn B
5 Aved tew 2

E

=

1A% RISC ZgAlA 166MHz, 200MHz,
233 MHz
W22 2]7](Memory management unit,
MMU)7} 7Hde 2] AlA" A4
16KBe] Mol sAle} 16KBY writeback
dlole Al A
Z+7Zt 16 vlo|EQ 8 AdlEg] Write bufferg
st A5
qe @Y smz A
o 43
ufo] 2% of3fe] AHYE
A7t g&el HA
O High-level language =] ¢l ¢]
0 Big and little endian RE& FA] 2|4
StrongARME o} slojgd] gig] dxze]
A S zkar 9l oo write buffer® MMU7Z} &t
o ol FA=] Ade WE 32-bit vlojazER
AMolth.  StrongARME& ARM Version 4
architecture® 7|¥te a2 A= o] o] processor
family$} softwarez@ o2 3 3lo] mm [0 92y
¢} videos9] ARM architectureE A Yst= A&
3 &4 AbgE 4 9t} On-chip cachex write
buffere} 34 i AP EEE YA,
processor7} AH-a= i memory bandwidthE
FAET B o]gA Foazn HR F71HQ
processortt direct memory access{(DMA)E #]
437 A 2 memory AHg-o] 7hedict. WH

o
o
5

- o] F|A]= 32-byte block, 32-way set-associative

(264)

FWAlotH  flush-all-entry functiong ztz )
ol Al MMU7L disable® F9lz Al
3 4 . HolH 7hA|= 32-byte block, 32-
way associative 7JA]o]n flush-all, flush-entry,
323 copyback-entry function® A}Z3dc}h. o
Zd A copyback-entrys 3lEgo}7} ofd A=
Edofo] ofs] 7=

Strong ARM& 270¢] Interrupt Input Pin& z¢
T Yol g 2L F 719 Exception

()]
AA

~
=%
=
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Qg
0 IRQ :Normal Interrupt Request, Vector
Address. : 0x18
0 FIQ:Fast Interrupt
Address : 0xlc
FIQE & o #as JEgES Aejsied A
2=t} StrongARME 32 H]E RE 0]go] 26
HE RET YA T ZE exception? 32-bit
modedl|A] AJztg ), 7]&¢] CISC ZEA A (X86,
68K A€ )52 Exception Vectordl] t}gd]
812 Instruction®] Address Pointer7} £01 $17]
2}, StrongARMolE &4 WHA7 01 9)

Request, Vector

L
L

FIQE A 9% ©}& Exception Tabled]= Branch
Instructiono] AM&¥ 2% FIQ+ Exception Table
9] @ B ¢A8EE Service Timeg £0]7] ¢
A3

0]
AA

3 Branch&

[e]
2 43

e I &t

4 8%

FIQ Service
ol 1Eg

Routine 2}

BIAN 2 8

+— Device 1
e Device 2
< Device 3

< [Jevice n

(18| 5) Interrupt flow

2. Core Logic and PCI Host bridge

I 2o & core logic chipg AH8-st=t] oA
StrongARM3} SDRAM, ROM, g}z PCI ¥

of th3t interface® B3t ol &} 22 7%

zZk

SDRAM interface

Flash ROM interface

PCI Revision 2.1 compliant interface

DMA controllers

Interrupt controller

o |» rlo

Programmable timers

0
0]
(6]
(0]
¢}
O
0 Doorbell registers/mailboxes
e}

I,O message unit

(265)

0 X-Bus (8hit-parallel port)

O Serial Port(UART)

0 PCl bus arbiter

PCI Bus A= Core Logic, Ethernet
Controller, VGA Controller, PCI-to-ISA Bridge,
PCI Slot & 571¢] tlnjo]AEe] dth o] device
£9¢] configuration registerg HZ3l7] Y3jA+=
Type 0 Configuration AccessE F3f38te}. o]
Al Core Logic -2 Type 0 Configuration Access
2 485l ¥1% StrongARMe Read/Write
Cycle2 Access¥ 4 k. &2 PCI BUSAH
t}2 Master CPU7F 9t PCI Memoryyt 1/0
Cycled] <Ja] 21285¢] Configuration Register7}
Access® ¢ YA @ Zol M= StrongARM
oj¢je] thZ master CPUZ} glth. mapd AA
PCI Type 0 Configurationo] ]3] configuration
o] & tjufo]aE Core Logic & AT 474
ol

PCl tiufo]AE EU38 configuration register
offsetg zt=tl. PCI Memorytt [/O Cycle&
configuration register®] base address& Z+ tjn}
olamity A AHsje] 2z tiupe]Ae] Chip
Selectiong & 4 9}, 23} Configuration
Registere] Access= o|#3t Ao Erlssla=
H/Wdl| ¢]3t Chip Select Signalg A|&3tc}. PCI
| A= o] Signalg IDSELe|z} it}

PCI Type 0 Configuration Access®} T2k H.
W AD(31:11)& AME-8lR] 933 o ¢fslo] Qlrh
Jdzd A= PCI Type 0 Configuration Access
Al Z+ tulo] AZ Selectdlr] 18] o] HIESS A}
fdh. v 7 tute]~9] IDSELE 98 &
3 HEEo|Th

+ PCl-to-ISA Bridge : AD(23)

+ VGA : AD(22)

« Ethernet : AD(21)

+ Reserved PCI Slot : AD(20)

R P L
Reserved Address (AD(31:11))% &% v|E"
12 stn YeAe 2% 002 o E& AD
(10:8)2 function M3 E Yehfog Single

=



42

19984 37 BT TH@E 825% F3%

function tjufo]l A= o] HIEES BE (002 &
3, multi-function tjBfo] A(PCl-to-ISA Bridge)
£ &% function HEE o] 99 &=t

3. SVGA Controller
(1) 2 7%
31 Displays B33l
g 2e 75§ AFe.
O 64 bits GUI acceleration width
o At 135 MHz dot clock
A 80 MHz Wl 2g] clock
Multimedia ready

SVGA controllere

Integrated video playback 2|4
Video capture, windowing A4
YUV} AccuPakTM =€
Color space 8
Interpolated zooming(X¢} Y] H¥Zo
2)
Transparent source BitBLT
Page flip 1Y
8 &= 16 H]E [/OH A~
Green PC A" A<k me =Y
Direct PCI bus interface(2.1 %)
A 1280 x 1024 A= =Y
Integrated triple 8 H|E DAC
Programmable dual-clock synthesizer
64 | E DRAM display W 22] A& oA
EDO DRAM x4, 4 =& 16 H|E DRAM
29, 128K x16 == 128K %32 DRAM |
4

O 16 BIE pixel Bj A

o] UYulojadAE  H|YQE interpolated
zooming®] 7Fs3hy st=dlol Z#Y HEd A
etk vYes 1Y ER(4E =% 8-bpp
palettized VGA £90) 3 th& Z( & E9 16-
bpp YUV 4:2:2)& 7H2 + 9

o] tiuje] Ay 64-bit GUI BitBLT A4 71A]
T EH o]A¢ memory-mapped Ao #HA| 2
EHe olF W] 7hssith

(2) 38 Component

0
@)
@]
0
O
0]
)

O 0 O 0O O O O O O O

(266)

o) ouelag  Fa
sequencer, CRT controller, graphics controller,

Component 2+

attribute controller, dual-frequency synthesizer,
palette DAC, PCI bus interface, BitBLT engine,
Video capture, video window and video display,
A4 /0 5ol AUtk

Sequencer+ display memoryd]] gl accessE
Aols] 31, BQ3t screen refresh®} dynamic
memory refresh cycleo] 43| AP TE 3+

B, Yo} 9= memory cycleo] CPU% BLT read
/write operationd]] AHe- 2 4 &S §Fol

Sequencert= memory arbitrator®} memory
controller2 FAE o k. w2z controllers
display Wlx2l& Iy s Had Az}

= ojdit}. Sequencers= CRTC9} o

address& THE

#5)o] 9)= memory address counter®}t Graphic
Controller%} A x| of e address

transformation logico. 2 5] 9@ 3& o} Fz}s}
=t DataZ display pipelined] EW7] $J3jA=
display FIFOZ o]&3ls doJe]E Graphics
Controllerd] Bu7l &A= Write Bufferg A}
g3}

CRT Controller(CRTC)= CRT displayZ $3t
wetal gulsko] synchronization signalg 9He

d8e sl=f o CRTC: IBM VGA
hardwared] Sle AT A2ZEJAHOZE 330
7Vesttt. CRTCe #w3 0¥ golyw
polarity, A YA, &8 scanline 18] £%
g 3vek GENLOCKE 2% 2% 7bssith &
CRTCe] <J8] screeng Hesli Hezg
scrolling®] 7}&3}t}.

Graphics controller+= CPUd| display memory
o] 3} read/write access pathE A &3t
read/write Ad| dataZ ZZAE = UA 3 F
9 color painting 2 =9 A= color comparator&
AHE $E itk B8 pixel HAd 23] 9
3 display memory data®} attribute® A= o
ge Wtk

Attribute Controllers alphanumeric moded]]
A blinking® 22 attribute® Aojgc}. 3

=
[e]

=
=

[¢)
s
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alphanumeric mode®} graphics modeo| 4] 3)u}ak
pixel-panning 7% A|Z3 )

Palette DAC:= #AA 3 RFIGEE AX ojd=
I 2UEd A&k £3 256K9] palette 2
A 256742)9] AAE TRl A FEAY display
memoryd| A A& 2 E= 3 EE 4 Ho|ES
A el pixel2 F#3dl+= direct color mode
& Aget=y o2 ARSI 32K, = 64K EE
16.8 9igt 7129l A& screend] FAld| EEE
% 9.

BitBLT 9138 display memoryd|A At} =2
2] bandwidth2 memory block& ©]EA)7|H o]
W] Z}% graphic formate] 3 color expansion
o

4. Ethernet Controller

Yy zd A= Digitale] 10/100 Mbps PCI
Ethernet LAN controllerg WE$ 3 ¢IE#H o)A
2 A8t} Physical interface chipe g2+ MII
device tAld] Hr} A #H3 symbol interface
deviceE AME3TE o] dufe]As  CPU4
Command and Status Register(CSR) ¢} Z&
T E 53 dZ=HA Ut
o] & PCI 71k A|2dlo] Agspy dFae

93] OnNow ¥+ remote wake-up LAN
mechanisme A|Z3ch. T3 wzd Fowd
FIFOS} g 4412 packet 5 F24 g packet
& ZAed 7 e AAE filterrh Y 283
2 ZA3%C. E3 10BASE-T interface¢}
100BASE-TX interface® FAld] A2gTo=H
71&d ®ol AX =] ¢l 10 Mbps | Ef =9}
A4 ¥%o] B 9I& 100 Mbps YIEST 2%
dA & F Ut £59 tf g A2 netboot
7} Ethernet controller® 27|13l &9 IEEE
802.3 Auto-Negotiation algorithm(NWAY )4

o8 AFo2 ool

=

5. PCI-to-ISA Bridge
o] Device= multi-function device® t©e3}
22 PCI functiong 7FA L ¢}

(267)

1. PCI-to-ISA Bridge (function 0)

2. IDE Controller (function 1)

3. USB Controller (function 2)

4, Power Management (function 3)

o813t PCl function &= Ty 7L
peripheral controller£& ¥ g3t lch.

+ 7]H% controller, PS2 v}9-~ 29

+ Real Time Clock

« PCI ¥ 2AbA 7129 ISA DMAZ =93}

7] €18 Distributed DMA
IDE controllerg- ¢]&-3le] A=) A+= HDD

& 428 7= ded ole PCYe =2 05y
24 Z28¢ 9% caching G027 A4
I AL dutd oz dolEE HAske
£ o454 deoh

6. Super |10
YA szo| A AMEEE Super 109dlE o8] 74

71%el doy ¥lW=zeE 1 F Serial Port
(UART)$} Parallel Port 7155+ A&ttt o]

tuto]l 2= 2709 full function UARTE A48}
=d YA ZoMe COM 14 Serial Port2 AL
3t COM 2% Smart Card Interfaced] A Serial
Data®] Input/Output& #3] Al&3itl. Parallel
Porte IBM XT/ATS} 38=0] PS/2 €}yl 9] bi-
directional parallel port (SPP), Enhanced
Parallel Port (EPP), =8m Extended
Capabilities Port (ECP) %9} parallel port mode
g XY@

7. *C|e RY

YAz A AMgslE o] ZHe &4
gxg ede oz gL ARz FM
music synthesis 7]%% AlZ3ic}, of A& Sound
BlasterTM, Sound BlasterTM Pro version 3.01
2 OPL3TM FM synthesizere} 3840 At
Ad gAE olgsld A AlgE % 24E
=8, %2, playback & 4 glow o) Slad
B music synthesizer, 16-bit stereo wave

ADC¢ DAC, 16-bit stereo music DAC, MPU-
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401 serial port, FIFOZ 7t& DMA control logic,
ISA bus interface logic, 3= ¢¢] master volume
control & 7} 1 9l

8. Smart Card

W z= 150 78164 F¥se Anjesls 9l
ElFlo] 28 A&stn gled ol W=l Ay
ol H&EA AR IFE EA ARSEY AR
AN T AHgAL dFol Bed ATEGAES
AWM= A2 & QT

L

.

Ivd 2

oo @ YHMZo] Axeld] dis] Awmgt
NC& NC7} st 718 7dd SAEAE
AEY 7HHog AFE F Slolof g EF A}
A7 ALS] HIES Ao o ). 1)
HAE 7h5d 28 45E fASK ARt A
AR ALGAlY ERE =707 EF gof 3.
LGAzte QA ZE o]gjdt HES HmE FA3F)
HEAFEME it dlaa3g PCY 1/10 o]3}e)
2o 7712 A&o] st HY 25 watts A%
o] AAHS Amdc} Z PCo vld) s 2
e AR AH] "dFHo] FAvia & ¢ 9

AA
ELEED

0.
[FRE=)
“

[s]
!
sl
=)
H

(1] Digital Semiconductor SA-110 Micropro-
cessor Technical Reference Manual.

(2] PCI Local Bus Specification, Revision 2.1

(3] IEEE 802.3 Specification
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