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Abstract

The embedded system is defined as the device which is
composed for limited environment and special purpose.

These systems must be changed from existing operating system
to suitable platform because they couldn’t take enough dealing rate
of CPU or memory compared with general desktop computer.
Therefore embedded operating system 1is proposed for these
embedded systems.

But existing embedded operating systems have many limitations,
for example, size of operating system and price competition.
Embedded Linux was suggested for overcome these limitations.

Usually serial or parallel protocol has been used for data
communication between embedded system and PC. And IEEE 1394
protocol is used for transfer the moving picture.

But previously stated protocols are debased at data transaction
rate and reliability of transaction. Also IEEE 1394 is difficult to
implement because of complex constitution.

This thesis suggests USB protocol for overcome these defects.
USB 1is able to high-speed data communication with reliability. In
addition, USB is easy to implement because it is composed of serial
line.

In this thesis, embedded Linux is used as the embedded operating
system and USB protocol is implemented for data communication.

Therefore, it becomes possible stable usage of embedded system

and reliably data communication.
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<Fig. 3-5> Structure of virtual memory
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<Fig. 3-6> Structure of physical memory
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<9 4-1> S3C2410X2] &= folojay
<Fig. 4-1> S3C2410X block diagram
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<Fig. 4-3> USB device controller block diagram
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<Fig. 4-4> Block diagram of Evaluation board
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<Fig. 4-5> Memory map using NOR Flash
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.4.18. tar.gz patch—2.4.18—mk?—swl8
patch—2 4.18-rmk patch—2.4.18—mk?—swl 8—y2

REPORTIMC-BUCS drivers init Tib scripts
fs ipc m
Ducunentah on RE include kernel net
ost 14 inux

<ag 4-6> AQ &=

<Fig. 4-6> Kernel source

Linux Kernel v2_4_18—mk7 swl8 Configuration

Arrow kews nawigate the menu. <Enter> selects submenus —:.
Highlighted letters are hotkewys. Pressing <¥> includes, <N> excludes
<M: modularizes features. Press <Esc:><Esc» to exit., <?> for Help.
Legend: [*] built—in [ ] excluded <M> module < » module capable

i(fde maturity level options ——
nadable module support —=>

wvstem Twpe —>*

eneral setup —=>

arallel port support ——>

M mory Technology Dewices (MTDY —o3
Tug and Play configquration ——>

Tock dewices ——=

M 1ti—device support (RAID and LWHM) ——>
N tworking options —=>

< Exit > < Help >

[2EFH] (=] [FE]

<adg 4-7> A2 43 74

<Fig. 4-7> Kernel environment configuration
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<Fig. 4-8> Kernel porting
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<¥E4-1> TAYE AP AA

<Table 4-1> Exam of String section

[Strings]
WdmFrame.DeviceDesc="WDM Frame Device”
WdmFrame.ClassName="WDM Frame Device”

9 FoAlA “WdmFrame.ClassNameF” ©] <l E €]
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S
e
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1o
Ad

g o] Ao g Froluf, AoH wALE S ‘YA AYH%T FA o
2 Ag3Y. B9 “WDM Frame Device’E AF£3ta1xtsld o &

g “%WdmFrame.ClassName%”S # o]+ gt}

RE INF #do §E08 Soj7t= Aoz tpda o g%
AEGZE FA = Ao
» Signature @ AX& FAJAAE wWA ST $Windows NTS,

$Chicago$, $Windows 955 <ol st Hojof st} of AR
E 7t ER S84 %5 FHojof gt oy Ag A
ALg3l7] Yl E $Windows NTSTH Al&al = & 471 Qo).
* Class @ =¢folH 75 Aok st 7idstarat sf= tulo] =
USB&t1 A =t}

* ClassGUID : GuidGen.exe® A A3 guidE 7] =3},
* Provider : INF 3} 242 o] o} =ahol] A AALY o] F &
HolEh wAE Aol meE Aosta sid AEF

= A g
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k9 AMol P T Mol o 7| RE AR AgE

%WdmFrame.Manufacturer®%=WdmFrame

2}) “SourceDisksNames” A4
ARG uf AFR S Bol 53 9 Y fAE 758 A A= oy
U "HAIE ¢ JAINE Zo] FekA Yol EAZE v w
W 7] Eekal U A= AJeFgkth AbE-gh
“SouceDisksFiles” A Aol A Zzgc), ol

o MEE, AYAL YR AHF 5 Uk

[SourceDisksNames]

1="WDM frame driver installation diskette”, "",,

vl) “SourceDisksFiles” 4l 41
EAFS 9 d S Aet AEZHE T g Fojdojof & I}

ME Y S “SourceDisksNames” A Ao A AL g3 dE g

ofs

[SouceDisksFiles]

WdmFrame.sys=1

H}) “DestinationDirs” A A1

So] BAE X8 4@t

[destinationDirs]

BAdg2E AMA = drid [,subdir]

o] MAel AEE thE Ade] Fxed B YrE AAel
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o] 5 0 2 += Copy Files, Rename Files, Delete Files

gk A Aol @ HAS ofsle] ) Fahe
el Aoy 94 e Aor <E 4259 Yot g FAE AS
deh Fad @ AW e e,

<% 4-2> "DestinationDirs” A A9 zt

<Table. 4-2> Value of "DestinationDris” section
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A ZAH(Manufacturer) 7} A 2= 3
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7]%9"] %0 I

RS

X

- 44 -



[Version]

[Strings]
[SourceDisksNames]
[SouceDisksFiles]

[DestinationDirs]

[Manufacturer]
Nobody Make = Nobody.Make

[Nobody.Make]

Driver 1 = Driverl.Install, ID

CopyFiles = Driverl.CopyFiles

AddReg =Driverl.AddReg
[Driverl.CopyFiles]
[Driverl.CopyFiles]

’

<219 4-9> INF &z @A

<Fig. 4-9> INF reference relationship
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<9 4-10> H7} »=9 LCD

<Fig. 4-10> Evaluation board & LCD
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USBE ol &3 T4 e= B3, A4, JEHE, Alo] dFo] 7t
Sotth 2 =R HAa dE WAS o83 USB =do|H & A
Ao, WA EAS 93 =alolnE 2000 DDKOIA 2] 7] % oA

S BARZ] st dgsto] AlAsidt e <" 4-11>= HA

DDK% o] §3lo] 445wl sys o] A ALh 8 sys FA L 4
437 9% INF & INF 59 44 vHiAE ol §dhe] 4y @
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| =2 c W‘lestbulk‘#sys ~| @os |J oA @
et - Cobj o] busbdba. ¢
'-@ I_i C obichk o] ioetiblk, c
W & bulkusb,rc €] ocrwhlk, o
SYS [£] imbulk.inf &] sbulkpnp.c
ﬁ buildchk, log E blk82930,h
OO 2S AEEim gm= =2 2~ oZ] buildire,log [h] bulkusb,h
&LICH [#] makefile [h] busbdbag.h
iy w1, sources [h] guid23.h
o |2} bulkpnp.c [Fcpsys.bat
= 2] bulkpuwr,c [#] bulkusb.inf.ora
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<1¥E 4-11> B3 =g o]y A~

<Fig. 4-11> Bulk driver source
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d Build Environment

Object root set to: ==» objchk
: /1 switch ignored
: Compile and Link for i386
: Loading c:WNTDDKWbuild.dat...
: Computing Include file dependencies:
: Examining c:ttesthulkWsys directory for files to compile.
ttestbhulkitsys — 7 source files (4,962 lines)
: Saving c:-WNTDDEWbuild.dat...
: Compiling c:thesthulkbtsys directory
bulkusbh.rc for idB6
bushdbhg.c for i386
bulkush.c for i386
shulkpnp.c for il86
bulkpur.c for i386
ioctlhblk.c for ilB6
ocrwblk.c for i386
BUILD: Linking c:thestbulkisys directory
Linking Executable - objchkWilB86Wjmbulk.sys for iZ86
BUILD: Done

7 files compiled — 1654 LPS
1 executahle built

C:ttestbulkWs ys >

<29 4-12> =goly 3d XA

<Fig 4-12> Driver file creation

S0l Cl B ol &
zg o=

Ol B ol &

=28 e

<39 4-13> ¥ 3 =goln FF

<Fig. 4-13> Bulk driver operation
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Bukush.sys Loading

Cal the DriverErtry routine

Cdl the BukUsh PriPAddDevice
rouine

Bk QresteDaviceChjedt

A

Bulk b Symidlidlink

BukUsh QueryCapetilities

\
BUK sy Saf SuspendOAdivete

]

<Y 4-14> 29 A=

a8 4-14>% Zglolnle) ZY A £AEE Y

<
W, <Y 4-15>2 "oy AFA ©MES Kol i dth

<Fig. 4-14> Loading flowchart
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‘ totallrpsNeededS A4t ‘

v

totallrpsNeeded BULKUSB_RW_CONT2] t
gs st 322 e

4

‘ MES B0 E 0 e

\

‘ BulkUsb_BuildAsyncRequestE S ‘

Y

\

‘ loGetNextrpStackLocation ‘

\

‘ loSetCompletionRoutine & ‘

v

‘ loCallDriver 5% ‘

<Y 4-15> A% A=

<Fig. 4-15> Sending flowchart



O <29 4-16>2 AAl 959 2000 373X A 2g =efolH
£ AT F A BAANA FAF Fwolth oflol4 A2 A
go] 9= USB 44 % “JM, CHO” =elolg el @ 4 93lt}.

99 417> AR AAE Seolne $E4RE ddstn Yt

shdolh A= AA T =it AR FAetal &S HolFal

o [=

HES 3 HYH

O3 ECHIE=

Ol~=olol HHEH

= O 2 JIEH E0E ER

ZLIH

g HIE B A HEEY

i % Intel SES?IAB/EB PClto USE Universal Host Contraller

[0 -l - - -

m

..... USB = E He

7 A2E, HL2 2 HY HESY
B

o3 2EE

7§ 712

i EE (COM 2 LPT)

& B2 043 E0|1E

A2 B20 [~3 HESHY

75 DYD/CD-ROM EEH| 2

-2 IDE ATA/ATAPI HESH

'_"_"_"_"_'D'_"_"_'

<3F 4-16> A B ANA Fal

<Fig. 4-16> Confirmation at the device manager

USB #=a =dtol A & A% T5AHEAARE gSlo] 7l5 3t
A9k VID(Vender ID), PID(Product ID), A4 5, A543 5& 3
ol15l7] 93sle] “usbviewer” T 21 LS Al
A AHEE Q8] ®mAoH13] e <19 4-18>2 A X $ USB %

o

e e Zgolth of7]d ®ole B
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BolFa gl

21x]
B |EEFDII:H |
% . cho
2 E5 JIEf EHE]
HZ=2H: imcho
21 IUSE Device
— 2FE ZHEH
O Zx 2 SHIEH &=5td 2SI -]
EJ 7;"3'{“]"" =H A EUEIE [EXH s AME s =M B ME &
[n]
=
| , ............. gx{l%“%ﬁl_{ﬁln .............. I
x| ARE (D)
|27 A =l
=

<21¥ 4-17> USB 553 xR

<Fig. 4-17> Registration information of USB
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of ddsto] TS st = EES Bol i Atk

M §A EeolnE Foko] B4

2
il
o,
oo
=
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<Y 4-20>% FAAAE ol §3ol USB Aol&e BaA Briu

Zo HelHE 231, I HoHE HA FIFRERRE o o=
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File Options Help

EIE My Computer [Device Descriptor: ;I
S-ef Intel 8237148 /EE POl to USE Uni [BedUSE: 0x0110
&+ RootHub bDeviceClass: 0xFF
blewviceSublClass: O0x00

=& [Portl] DeviceConnected | |\ DewiceProtocol - Dx=00

=2 [Port2] MoDeviceConnect:| |bMaxFPacketSizel : 0x08 (8)
idVendor: O0x5345
idProduct : Oxl234
bodDevice: O0=x0100
iManufacturer: 0=01
iFProduct : 0x02
iSeriallunber: 0x00
bHumConf igurations: 0=01

ConnectionStatus: DeviceConnected

Current Config Values:

Device Bus Speed:
=0

Device Address:

Open Pipes: 2

Endpoint Descriptor:

bBEndpointAddress: O=xB81

Tran=fer Type: Bull

wazPacketSize: O0=0020 (323

binterwal: O0=00

Endpoint Descriptor:

bEndpointiddress: 0=03

Tranz=fer Tyvpe: Bull

wHaxPacketSize: O0=0020 (323

bInterwal : O=00

-
< | | [T I
|Devlces Connected: 1 Hubs Connected: 0 o

<% 4-18> USB =308 AH
<Fig. 4-18> USB driver state

<1¥ 4-19> Hr7lRe9 A

<Fig. 4-19> Communication of evaluation board
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C:ttesthulkbexelobjf retid8o >rubulk —w 28 —v

Attempting to open W7Hushitvid 5345&pid 12 34#58b1149316081#{8el2Bc45-4968-4188 |
al?-7a82361cBfal>

completeDeviceName = (W?Hushitvid 5345&pid_1234#58b1149318081 #{8el2Ac45—4968-418
8-hal?-%a82361cBfaB>HFIFER] >

Opened successfully.

<PIPE@A1> W (BOBA} : request BBABZB bhytes —— BBAB2B bhytes written

G:Wtestbulkitexetohjf rettild86 >rubulk —» 28 —v

Attempting to open WH7Hushitvid_5345&pid_1234#58h1149318A81#{8e12Ac45-4968-4188 |
al19?-9a82361c8fal>

completeDeviceName = (W¥7Hushitvid 5345&pid_1234H58b1149318B81H{8e12Ac 454968418
8-hal?-2a82361cBfaB>HPIFERB)

Opened successfully.

{PIPEAA> R (BBBA} : reguest BBAB2B bytes —— BBBA2ZB hytes read

C:ttesthulkbexeWobjf rettii8e >

<19 4-20> USB 9dA A3

<Fig. 4-20> USB example execution

_53_



AS5E 42 E

71E9 dMiv e G AAE LrtoldlA Al LT FINEA &
of ZEagwrt AdSE FASLA dAx Aol o TAA
S AYa gk a2y A 227 FAE Yol A 2AF
A3 GFAAE AL Jde YHds gsas gt Aad 13

of 9lo] Aol g oAl A ol

dutle AjA"e gaag AFEHGY oy dAE, £ 95|

T A=
9 USB ZREZS o]&ste] Al2®zte] TA& TRk
USB WA ot AHAE FF 2453 glom 3 Agd 2l

=
B Ao ARM MCUZ o 85to) @l A 453 gl Qult]
= Azge) | wEE FAsgon, o Frhrsel PCote Hlol
B 248 954 USB Z2E28 AL4a9th £ USB 548 9
AA Frnse 449 USB Sebolm & A% o m gk,

g sjEe] QuHE ANsNse saEz Addr] gadE
FAE AESHE 42 FHselol 02 QutE AZgut
Aol ek, ol ZAHW AxRe 277 AAw, el of

E Aok a7 wiTol E8A o] "olA Y S3C2410XE AME-slH

_54_



>
[>
o
=
2
ith)
ol
o
&
S
=
o
=)
N
-
ol
ol
S
2

_55_



[1] o] A} “Entd 71715 A3 duld= 252" A B A 2 o3
A, 99, 1%, pp.112~120, 2002.

[2] “USB 7| Z#}%", http ://esacademy.co.kr/html/USB-KR-ST.htm

[3] A9F, TUSB 7}ol=, , OHMA}, pp.46~83, 2002.

[4] “USB specification, verl.1”, http://www.usb.org, pp.107 ~142

[5] =959 14, “dulde g5 /e eg 7esed”, 4R st
3], A9A, Al=E, pp.35~42, 2002.

[6] &A &, “duid= 2522 o] 88 TCP/IP 71We] dA Ao A
28" o] #e A", MAS§l =, e F el pp5~18,
2003.

[7] =&, AFF, SAN, ‘sz wyols g Adzra
Y, (F)a AL pp.24~110, 2002.

[8] 45, “dultd= Al&goA gxs ALS g FE =G

B A7, A9 =E, A sk, 2001,
[9] A1 el 199, "85 tuto] , &l o], 2000

[10] A €5, SAHF “ARM 7|HtR =0 g 52 0] 45 7]” mlo] A& 4

[>
Iy
<
=

L E o], pp264~273, 2000.

[11] SAMSUNG, S3C2410 user manual, 2002.

[12] “INF +4”, http://www.devguru.co.kr/

[13] “Kernel-Mode Drivers : Windows 2000 DDK"”, Microsoft

[14] "CyberLab”, http://www.armkorea.com

[15] Steve furber, "ARM system-on-chip architecture; , Addison
-Wesley, 2000.

_56_



”

[16] AR EN T3 AR AH, “USB 7l& 3 £F3} &

,
ot

[17] “USB specification, ver2.0”, http://www.usb.org
[18] A9 o, "dwr= A%l HJo] £4, | CMPBooks, 2002.
[19] o]z, "Wid= 252 Z=ad9, , PCBOOK, 2002.
[20] A ¥ 59 "TEmbedded Systems Building Blocks; , CMPBooks,
2002.
[21] Epplin. J, "Linux as an Embedded Operating System”, Embe-
dded Systems Programing, Vol. 10, No. 10, pp.96~105, 1997.
[22] "USB Design By Example” http://www.usb-by-example.com
[23] "WDM USB Driver Interface”, Microsoft

[24] A7 AEd, AAFABEALE A= :JAA 71<”, &

H
offt
2

+3] =4 18¢, 12& pp72~82, 2001.
[25] A%, “du g A ade Ads AdE vjolaz A=Ze

sole] A" AL g, B 057) % 9, 1999,

_57_



o AT ol A

=R HH =,

B

2 24

2|8l &

e B2

o — -1 A
—==

M| M) S

2F o=

u|- By A
—_——

A
nad,

=

EX

H

1

ot 7]

N

=

=™

U

==,

f

- A

1]

U

Al
=]

o

HEXRS

R=F=

N

=

| 2|

A BRE

1 of] A

Tul R WAL =R

A

[
ol
20

=._o
%

Qa

%

at
r

f

f=l
-

AZe=E ofHA 2 =2

29

I, ol &

51 Al O
o

ol =
o —

= 2 =) 2 5} 0

=2 =,

Mo M= 2L AL

=

/\6!

=l
Faiy

B2,

M=

WA o A

o

’)]11-] Ol

FLopoe1

MNEaER

51 A
=

=| B~ |

HETE S

=2 =,

Al

£ SH A

2 of

st =

Lalinly

=2

of

Au

o]

ol
=<
al
5

=<
0x

<

oft
Fid

oft

=<
[$

o]
0

i

)
oft
all

M
i
ul
it

qr

ol

=
=



	제 1 장 서 론
	제 2 장 USB(Universal Serial Bus)
	2.1 등장 배경
	2.2 시스템 구조
	2.3 USB의 데이터 전송 프로토콜

	제 3 장 임베디드 리눅스
	3.1 리눅스와 임베디드 시스템
	3.2 임베디드 리눅스의 개요

	제 4 장 평가 보드 설계 및 구현
	4.1 평가 보드 구성
	4.2 임베디드 리눅스 포팅
	4.3 USB 디바이스 드라이버
	4.4 USB 드라이버 제작 및 시험

	제 5 장 결 론
	참 고 문 헌

