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ABSTRACT

This project is constructing ARM7 LPC2138 as a web server system. The system is

consists of main processor ARM7 LPC2138 and the Ethernet chip 10BASE-T ENC28J60. The

SD memory card was used as main memory for storing and recording data. The system can be

developed to remote control system such as plant control systems.
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vy maouiiuaugudy de1aw auloR 10101100 00010100 00000001 00011000 Ay
» Il
Weglugigwduldiiu 172.20.1.24 58334191 Aemaduoa (Dotted Decimal) iiipanimity
9 »
nsudasnnmasguaes 8 e daduneguduezeyszndl 0 B3 255 mszaziuniisay

lu#ngndeaszegszning 0.0.0.0 f19 255.255.255.255

2.3 ARM7 (LPC2138)

h.

39N Acom Computers Limited Juiiloaunanysad dszmasanguiluuiinusnh

[]
=1

eenuUUTAY ARM Tushaffounanu A.A.1983 Saumiou a.a.1985 nniuldgndalundad
11530 VLSI Technology Inc. UsginAanigomsn

VM Acomn WunSSmHARASee InsAOURAADS BBC microcomputer
'lﬁ’fﬁ"vﬂ:nnﬁuuadwuws"nmumhamﬂ'lulls:mﬂﬁqnqyéfuwh?u'mi’lmxiwsﬂmﬂ?m'?'l
o Tnels@g 8 da o3 6502

wisnnlszruaud s enn3os BBC microcomputer 447 M13135M Acom 147
wmmmwumﬁsmﬂsm'luiﬂmﬂummas‘!uqﬂnﬂ'lﬂ NNIAINTVBIUTHNTIRADBNUVLTAY
WolFrumisnsdies FsdisonuunatanuazdoeldnaazussumIn nMedaans
HoonuuusaI8iinEfiy Berkeley RISC FuTuGRgUUL RISC (Reduced Instruction  Set
Computer) %119 32 fin Avonuuy TaoinfinuySyg  Invowmi3ne1ds Berkeley ﬁlﬂu%ﬁq

puvdeg lidudou yiimude Ididudiy 32 deemnidszasdiio1daunansii Sy



ay 8§ & AW re 9 o & 4 A w dd a o ¥

ARM idiod luisoe aorilavnssui lidudeu UssndanuluniswiadidRyiundsnuies
Tashdanstiaussousigs

o & A 4:‘ -] ] <4 o ot ol ] o

Ffig ARM juusniteansmieludl 1991 Hudfgnszga ARM6 Sainiludy Risc
32 fiauufaf (Embedded RISC) Ausnuos Tamiudlunsadranas g lmildiudfy 32
= & @ A ~ 1 o l:
tin galuilegliulidig ARM A9 Aail ARM7,ARM9,ARMOE, ARM10 uag ARM11

Tugausndfig ARM dludfig risc 32 Ta msdhanusuiiudesdedumizonnud

A o o a a ey o ] = a v o

wazgunsainisuen dialifiBudnivesdiy ARM TiWande 1aTinsMumuaon e,

¥ Y ]
molu 1 ROM uay RAM uaziiy TugagilnseliaSuaies 15y 2sesdemsuuueynsu 293
wilasdvaeaitiuuouzaon uazdueg MM lulasnouInsames 32 ia AfundId M

IWawnaiheu 18 TaolHledifived v Tashidesdogilnsalifimdnniouen

231  aolaunssuves ARM7

anilaonssuves ARM7 Whudfiguuy RISC vuia 32 in nwlulivaving 32 a7
iRo2 Ailddmiuiudadoyn uasdrda yafdaszivung 32 Sanei lusasidoyaainse
iBenl8heziivinm 8,16 nie 32 §a Taouanaununais (core) voadiig ARMT Edagalii 2.1

Tassadswes ARM7 sziluniyfiSoudw Syasdalinmin Uszndaitufiasia
Fnhiildadhe dszndandsan

an1Aonssuves ARM? sziluuuu load-and-store Tumsssuianadoyalan dos
nszirumTimaes Sududionis InassinnmissanududuluiTmaedimun
Uszwrann dwdrez@ounuiy lumisonnus iy

Temaeives ARM7 Al lddmiudidivanun 16 §afie RoR1s Taoyndadl
vin 32 Ta TaeRo-R12 s aimesia 1uf 1 1ad muamsfinsh o dau R13 M
ni1iu stack pointer (SP) R14 vYimth#iiiu link register (LR) wag R15 Wiy

Program Counter (PC)
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AB1D)
ALE ABE
n Scan
- ) 11 4 ~ e Control
Address Register e
m
~ I !
A f. DBGRAL
Address T BREAKPT
Incremerter e
r DBGACK
ECLK
> b nEXEC
Re gister Bank : ISYNC
(31 x 32-bit registers) BLE0]
Ay (8 stawrs registers) APE
L MC LK
] NWAIT
b 14 nRW
h’sl P B MASH:0]
A x& instruction nRQ
o =y | e BE
u & nRESET
s Control ABORT
Logic nTRANS
nMREQ
;:ml noPC
Shifter SEe.
nCPi
< J. L CPA
N\ 32.bt ALU /7 CPB
nM[&0)
e | TBE
TBIT

I HIGHZ
JF -

Instruction Pipeline
Wite Data Register & Fead Data Register
& Thumb instruction Decoder
T -
nENCUT | pENIN u
DBE pE10)

510 2.1 ununasuBeERg ARM7

Tulnsaeulnsaianinszna ARMY TulnseendifiululnsnouIniainey
ARM7TDMIMu uiununmaiiudig ARM7 Auaweunse 8a 4 dssiamithdasnys
widoudhideseldun

T: ﬂﬁ‘ij’duuﬁﬁ"‘h 16 ﬁﬂﬁﬁ%ﬂ’h Thumb instruction

D: #1UaumIAln (Debug)

M: AU UMIHMUUVVOTI (Long Multiplies)

I : 3iTuga EmbeddedICE iWoaiuayumsatinneludiy
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A15190 2.3 MITAVIROYDINIS A SD

SD Mode SPI Mode
n p 3
%9 Uszian AITUHUWY 40 Uszian ANUNUY

Card Detection Chip Select

1 | CD/DAT3 { I/O,PP Cs I
{Data line3 (Active Low)
Command

2 CMD PP D1 I Data Input
/Response
Supply voltage Supply voltage

3 Vssl S Vssl S
Ground Ground

4 Vdd S Supply voltage Vdd S Supply voltage

5 CLK 1 Clock SCLK 1 Clock
Supply voltage Supply voltage

6 Vss2 S Vss2 S
Ground Ground

7 DATO I/O,PP | Data line 0 DO 0 Data Input

8 DATI1 1/0,PP | Data line 1 RSV - Reserved

9 DAT2 I/O,PP | Data line 2 RSV - Reserved

13
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A15199 2.4 NTTAVIABYBINISA MMC

MMC Mode SP1 Mode
" i p
%0 szian AIUHUWY ¥0 Uszinn AUNUIY
Chip Select
1 RSV NC Not Connect Cs I
(Active Low)
Command
2 CMD I/0,PP,OD DI I Data Input
/Response
Supply voltage Supply voltage
3 Vssl S Vssl S
Ground Ground
4 Vdd S Supply voltage Vdd S Supply voltage
5 CLK I Clock SCLK I Clock
Supply voltage Supply voltage
6 Vss2 S Vss2 S
Ground Ground
7 DATO 1/O,PP Data line 0 DO 0] Data Input

2.6 szuunilaveyn FAT (File Allocation Table)

FAT 8031191061171 File Allocation Table Fsfiom1s19fi 19t uduimisvosdoyadn fiog
wusiaaad wel¥lumsiaasiuazRanumsliiden lusiaaan
FAT 1HuszuyWdfignimunaTnssendunissvinl§iams (operating system) 34
uangaiu T Idvaouuy FAT fidhuiidin 1oud
- FAT (File Allocation Table)
- FAT32 (32-bit File Allocation System)
- VFAT (Virtual File Allocation Table)
- NTFS (NT Files System)
- HPFS (High Performance File System)

2.6.1 FAT16 (16-bit File Allocation System)

szuuld FATI6 19msundmaesiuuy 16 Ua wineanui FATI6 14ias luusiuey

@ 4~ [ = LN 4 ar
16 nin WeAamuimundinez 1amivy 241 @u 1 msizlimnivavaudish 1Udae) nie
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¥

1 oo o o -1 o Y] 1]
Thgaqaminu 65,535 admmes unz 65,535 dABSIUIUARMADI GIgAYDY FATI6 Usly
» v »
$11 FATI6 Wuamnsolivuiavondames Inghigqe 32 KB (Kilobyte) daulussuuy
A = Qs . 5 { .
FAT16 Secruniadratoyalunilaminisu (partition) 1Agahigai 2 GB (gigabyte) (32 KB gl
o I3 + 4 A o o oty 5
65,536 AATADS 1A 2,097,152 KB 130 2,048 MB 139 2 GB) asieeiifirlumsfsde
v T »
uAudeyationhuifiu 8.3 Aedeuduenn 8 @adnys, wwanauts 3 Aadnus Aniuddly
L) o a as = oo LY ]
Foansldasadaneuin 2 GB ioasaaannimsATUYITY 2 GB MnnuuuIA
o fd 4 o (Y] & ] [ a9 o d a o r-1
yoandmpainanigamiiiy 32 KB Feueanuih luhidandesnmsinyluasadanesd
a ' o = - H : 2 1 g ]
vurmdnun Tnufmy a1iarannesdeiesrun i Indi lidindt 32 kB
a 3 a = ] Qs o 4 o ! a L]
Undfledl9deesadaninlu 1 @1 §lddesinsediue sriafadneunieninly
9/ o o a J y d a o ) - 9 = dw
usspdeya nmaveTuumasaraniiunsueianateentiudiug  eldnouRuneil
o t o
AMUIYBNTNIABS (Sector) HAZUNG N (Track)
o A’ Ao 4 9 ¢ = ¢ A 9 ' o © T o
© Tunstaassilemiuiindeyaluaisadan e ldnissw-dsunsz i ldedesiab,
= o a 4 . & ° oo ¢ a Jd '
w1435 muaiinlvduwes (cylinder) FanmssmuanisATuvoaasadanmiiunisutisay
U a A 1t A @ o S o = ] daw o =
naulafuaes Regastilastudi fddnvaziulasnealasd uazluuraswiindunezil
»
A139ANIA1519 FAT dmfumisnguiu
» [
FAT smuaiitohdm3uIndlaoldmize admaes (cluster) Aniffunquusadnines

&£ ¥ - d ¢ - > ' -5
mﬂﬂ‘l'ﬂl‘izﬂa'ﬂﬂ’)ﬂ 4 09 64 NGBS HID YUIAAURA 2K 03 32K

A5 9N 2.5 Master Boot Record

Offset Description Size

000h | Executable Code {Boots Computer) 446 Bytes

IBEh | 1st Partition Entry (See Next Table) 16 Bytes

1CEh | 2nd Partition Entry 16 Bytes
1DEh | 3rd Partition Entry 16 Bytes
1EEh | 4th Partition Entry 16 Bytes

1FEh | Executable Marker (55h AAh) 2 Bytes




#1514 2.6 Partition Entry (Part of MBR)

Offset Description Size

00h Current State of Partition (00h=Inactive, 80h=Active) 1 Byte

0lh Beginning of Partition - Head 1 Byte

02h Beginning of Partition - Cylinder/Sector (See Below) 1 Word

04h Type of Partition (See List Below) 1 Byte

0Sh End of Partition - Head 1 Byte

06h End of Partition - Cylinder/Sector 1 Word
Number of Sectors Between the MBR and the First Sector

08h 1 Double Word
in the Partition

0Ch Number of Sectors in the Partition 1 Double Word

A3 2.7 Cylinder/Sector Encoding

15(14(13112;1111019 8| 7 | 6 |5]473]2]110
Cylinder
Cylinder Bits 7to 0 Sector Bits 5to 0
Bits 9+8
A15197 2.8 Partition Type Listing
Value Description

00h Unknown or Nothing

0lh 12-bit FAT

04h 16-bit FAT (Partition Smaller than 32MB)

05h Extended MS-DOS Partition

06h 16-bit FAT (Partition Larger than 32MB)

0OBh 32-bit FAT (Partition Up to 2048GB)

0Ch Same as OBH, but uses LBA| 13h Extensions

OEh Same as 06H, but uses LBA, 13h Extensions

OFh Same as 05H, but uses LBA, 13h Extensions

16



dilnvioasanan nizesndiaianzly

715197 2.9 FAT16 Boot Record

Offset Description Size

00h Jump Code + NOP 3 Bytes
03h OEM Name 8 Bytes
0Bh Bytes Per Sector 1 Word
0Dh Sectors Per Cluster i Byte
OEh Reserved Sectors 1 Word
10h Number of Copies of FAT 1 Byte

11h Maximum Root Directory Entries 1 Word
13h Number of Sectors in Partition Smaller than 32MB 1 Word
15h Media Descriptor (F8h for Hard Disks) 1 Byte

16h Sectors Per FAT 1 Word
18h Sectors Per Track 1 Word
1Ah | Number of Heads 1 Word
1Ch Number of Hidden Sectors in Partition 1 Double Word
20h Number of Sectors in Partition 1 Double Word
24h Logical Drive Number of Partition 1 Word
26h Extended Signature (29h) 1 Byte
27h Serial Number of Partition 1 Double Word
2Bh Volume Name of Partition 11 Bytes
36h FAT Name (FAT16) 8 Bytes
3Eh Executable Code 448 Bytes
1IFEh | Executable Marker (55h AAh) 2 Bytes

81587

17



A15197 2.10 FAT16 Drive Layout

Offset Description
Start of Partition Boot Sector
Start + # of Reserved Sectors Fat Tables

Root Directory
Start + # of Reserved + (# of Sectors Per FAT * 2)
Entry

Start + # of Reserved + (# of Sectors Per FAT * 2) + Data Area (Starts
((Maximum Root Directory Entries * 32) / Bytes per Sector) with Cluster #2)

M15199 2.11 Cluster Meaning (FAT Table Entries)

FAT Code Range Meaning
0000h Available Cluster
0002h-FFEFh Used, Next Cluster in File

FFFOh-FFF6h

Reserved Cluster

FFF7h

BAD Cluster

FFF8h-FFFF

Used, Last Cluster in File

18
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UNN 3
AU

wdmniimsanymquiaie tifvadesdulassnumeeiouieonds s

- da_  w 0o = ae £ a4 = r a ' '
'Uuﬂﬂ1‘l.lﬂﬂﬂ YUABHMTIANLUIIUIIY "Jfﬂ‘uﬂ‘l’m 3 4 TOFUWDITWOSIDVAT IUAIE) YD

- o A o \ o ¢ ¢ o
Web Server Iuﬂ]uﬂBUﬂ'l'iﬂ'llULl\ﬂu 'VN‘l'Uff']u‘llfNﬂ'lﬁﬂll'ﬁu'ﬂg"ﬂﬂﬂﬂlnﬁ

3.1 msaveaiudsnieslaslunsmaes ARM

- &
IS PRI N: G N Internet

T

Client

A - ] . - ~
717 3.1 uamnsEnsasTwd g Eiudivnef

vingy uamalistudamsansermunsszuudumesitla 39814 Client) aunsodon
widumenindudinies 14

Tudaures Web Server misduiiusnune 18 2 da Ao dawfiduersausine
drufifluaedauad Fsdndifluesanisizlsznoudan CPU ARM7,Ethemet Chip oz SD

1 ¢ o Y S oo & =
Card augenaIszlsznouA 0 1USUNTUAINUFITEUTUINATHIT
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6 9 = $a . ‘é a a 9/

- CPU ARM7 (LPC2138) iimisilszananadoyail 1aTu9n client iiiefinisiSanidhun
NN IP Address

- Ethernet Chip (ENC28J60) vinmiaaaefiu CPU Tavldmisideudsuuy SPI bus uaz
vimihndludnaeiiee Sudadeyaszning CPU 7 Intemet

-SD Card YmihinlumsifudeyauazsosunisSendeyanin cpU iverih liuans

§ o

i

Intemnet

Ethernet Chip

LSP

CPU 16732 bit
spin

SD Card LPC2138

51 3.2 uEmanisminuveudinied

3.2 M3W0NDIZHI14 SD Card ,Ethernet chip il CUP

*3v3
+2v3 EK x4 -av3
= QoK "73 vioB A Ry
FOIE00 we S Lo a5 7 vE GG 0
F':I,I?%:‘ o= ol T :‘» Y3 e
VT fim—
TH L E sqos
— & Az pPE——F0 22
S g vi p—
VSED 08 G i, g A 2
11 i - v 2
SRR Cord ! i R L
L ORI ——] 1 a7 )
= S sy 2 =
ol —1 3 TINCZAE
N Ny s R
= 8 —] e e
Vey 17 S0k
RLNL ) == N ?(NI:H
SO

S HLADLR ENC28F60

UM 3.3 uAAINITAARDIZMI1 SD Card , Ethernet Chip iU CPU
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( Start

A

( MPU gamndaiita Reset Ethemet Chip '

MPU 81UAYRN
Ethernet Chip
AnnFaurinauvdaly

NMURAI Receive Buffer WU Ethernet Ch@

A

NMWURAN Transmission Buffer WAL Ethemet Chip

finuunr MAC WU Ethernet Chip

END

3119 3.6 uwuRaanImshauye Tilsunsui19Aanes21319 CPU i1 Ethernet Chip
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aFAT_TABLE_STR =8
aFAT_TABLE_STP = 487
aFAT_DIR_STR = 488
aFAT_DIR_STP = £19
aFAT_DATA_STR = §2@
aFAT_DATA_STP = 1961984
ND File Name

ok

U7 4.3 uanenieed 1dvan13e 1 IWa INDEX.HTM 1 SD Card Tuns@in lusind

4.2 uaAIAIeE AN 5AAAB 1MIATEYIBH I Ethernet chip 1ABf 183 Ping 1az Tracert
i 4 4 ar ] = o v o
Ping falUsunsuithunieadaifordmniedwneuiunes ldnageunlsan
Umemal&deurenuszuulofiogniali Tsunsu ping iraruTasnisdsdoyn icMp Tuds
o [ 3 o .
Tsadilmuouazsenssnisaonsuiiudoyanduu Tusunsy Ping awnseilszinanm
= a 3) Y ] ] o =] or t
wun Tnamdsvesdoyalindy Tasswounninawazdasusr lunsaeui ifhumiae
o an =) o a9 [ o o o d Y] 1 ¥
famwiuazsasmsggdodeyaszninleaniiunlesisua ludednszdudeysvuia
32 byte A1 time DLW NTUABUA LSS fie YBend1 1 ms @2u TTL Ao Time To Live

=& ] 1 J = =&
MUIWDI9ARIU routers 7137 AousziAu Tulfaudmine

Microsoft Windows XP [VUersion 5.1.260081]
(C> Copyright 1985-2891 Microseft Corp.

C:\Documents and Settings\1l>ping 161.246.45.201
Pinging 161.246.45.201 with 32 bytes of data:

Reply from 161.246.45.281: bytes=32 timed{ims TTL=128
Reply from 161.246.45.201: bytes=32 timed{lms TTL=128
Reply from 161.246.45.201: bytes=32 timed{ims TTL=128
Reply from 161.246.45.281: bytes=32 time{lms TTL=128

Ping statistics for 161.246.45.201:

Packets: Sent = 4, Received = 4, Lost = B (8x loss>,.
Approximate round trip times in milli-seconds:

Minimum = Bms, Maximum = Bms, Average = Bms

C:\Documents and Settings\1l>

110 4.4 mInaapunisAasedieals US40k Ethemet chip TABAIA ping
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vinTassanidisil dinsadachndinne s TaoTuswmans ARM 3314 sD Card
wudoyaluszuu FATI6 TasawnsoadieminiusinnouRuaey 1&uaz 19 Ethernet Chip
Hluginarlumsasderuduneiiia Taudefinsiundumia 1P Address Himual}

) ¥ o 9 o g ¥ A da
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5.2 Ystaues

= Av o o & ] s aa
1 Tulssssouimsiimsinudoyantinuss 14 D Card Failuminonnusiidion
= ] o = o’ [] = [ o
1410 SD Card @WIDAARBNUABLRIUADS lAaZAIN LA IUNITAAADAL
} 4
o = 1 =4 A
Tilsiymaastiudosaanoads SP1 uasdoudoullsunsuluszuy FAT Fuilu
UIATFIUVOINDURIADT
= ;ﬂ = ¥ ¥ o Y < o o 2
2. lulasenmumiriithufoaanisuaami I UMTLs nRAN IS 1TIae s 49
o [V o ] = o o & 1Y o
ansoRa IS Fanurun1eduaes e (he v luIasasuInsaines
s 18
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