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ABSTRACT

With the rapid development of economic, the problem of the shortage of
conventional energy reserves is becoming increasingly prominent. People gradually
come to realize that a sustainable development way is supposed to be found. So
looking for a renewable energy or alternative energy becoming the only way of the
development of economy. As the solar energy is an inexhaustible supply of clean
and renewable energy, and it’s reserves is 10,000 times as much as the word’s
proven reserves of major energy. Therefor, the solar energy will inevitably become
the best green energy resources.

Our vast country has tremendous energy of solar radiation throughout the year.
However, its utilization is inadequate. This is mainly due to the intermittent nature
of sunlight and the everchanging spatial distribution. Traditional solar equipment
can not tracking the sun in real-time. So it is particularly essential to invent an
intelligent equipment that can continuous changing the angle with the son.

Embeded Technology is becoming more and more widely welcomed with the
feature of small size, low cost, high speed, high integration, low power consumption
and reliability, etc. This article is just based on embedded technology, we proposed a
new theory of sunlight intelligent tracking. This device can greatly improve the
utilization efficiency of solar energy. Not only has the huge value in environmental
protection but also broad market prospect.

This article is based on ARM9 with Windows CE operating system. In the
aspect of hardware design, this paper makes a detailed analysis of the composition
and working principle of this intelligent system. Completely finished the design of
camera sensor module, motor control module and debug interface module. The
customization and porting of WinCE system and driver development was given in
software aspect.

Through the above work, the system can accurately calculate the altitude angle
and azimuth angle of the sun in any time and any place. Making the solar panels and
other utilizations of solar energy equipment always in direct sunlight, which the
efficiency of sunlight utilization will reach up to 30% or more. Greatly satisfying the
needs of the portable intelligent sunlight tracking equipment.



Key words: ARM9, Intelligent Tracking, WinCE OS, Embeded
Technology
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BRRGRET 4 MHRBRM 2 e R,




B=E RERMAH

EINT16 Countl INT Countl e % ‘AJFE et
ount2 INT B 4 g
EINTI8 Count2 7 %1
TH¥ %
ENTs |[QUBINOL g ¥ |8 e
Countd4 INT B M s
EINT10 [e2m Countd # 22
a2 Date Bus
S$3C2440 CPLD
:> EPM1270
nGCS4 |
Timel INT . >
< = Timel | XHLHE
EINT14 [« pdn
EINTIS |em =T | Time2 o Y
HLEE) 2%
TN

B3 SHBHUSHREEFER

3.4 B LRIt

0V9650 £ Frif#H M — KK E CMOS BB G EKE, 130 HEE,
&L SCCB # O BN EEF 7%, X#F SXGA, VGA, QVGA, QQVGA, CIF,
QCIF, QQCIF %Zz#EGmii%A, & 8stiEsH, a3NanEs, 8
B FESThAE, B AEEE SXGA B R M 156ps, 78 VGA 3 4 30fps™

3.7 CAMIF Bf#0
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R TR+ A8 3

3.7 3 CMOS9650 3L 5 $3C2440 T8 O & HERE, HhxtiEmk
R HER AP, BRATRER [IC B/ SDA R SCL 5 5 & 518 5| 28 A % 82 )
E]—[Mlo

3.5 @ik ORIt

3.5.1 BAEREA

OK2440 K # % M T 3 4 UART( Universal Asynchronous
Receiver/Transmitter, &HR PR RBZ)EOEFHB. XRERIT T MRS
AATRFRFEREARGEE. #TEGRMEN S —ME RREER
BIEFR BERLE, REERMT ZMH . UART 7] LLF=4 4 g kel DMA
WK, LMEZE CPU M UART Z AIEEE0E™.

EERFRAERLREY, SR TIHFEENERER BFEFRRL

BT, BN AR B REETRA, —EREHIME, Tl
rHE I O AT IR, BRL A EnE 3-8 Fin.

.......................

...............................

(‘Pl ID B 3?6& 1
FCLK UMHH HCLK ]ﬂFINH PCLK=50MHz, CPU 1 ng at 4BOMHz
UPLL=96MH2, UCLK=48M|
Sr‘rml n t B Bat d s 1152080
i d in Nﬂ D Fl sh
s @ seconds.

08 i
ﬂift 1

B 000 % BRI 115200 6-¥-

3-8 BEAWEOFERFE

352 JTAG BiR#EO

JTAG(Joint Test Action Group, EX&WR4T HALR) R —F B ErbrEli th
W EERATERABRURNRAGESAR. EEFESCHABHET
TAP(Test Access Port, JAT5E#O), &idEMHE JITAG B T A X AHET A
BATRRR™
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F=EF REEAS

JTAG (i E R EHHEHE, ELLELRER JITAG IAH#HS ARM
CPU B#1TER, BFRAEBEARARSAR LEEERY. eEFERF
3. EREMARIES, BRITATHKMY Flash Programmer #4415
HEHISCFE T JTAG # O T8 8 Flash SR bbb e R, HRL Lar, &
BLUREERT .

20 4110 JTAG # O &gkt A 3-9 B,

e
NN
N\
N~

HK
2

TEL
ey

{

o e 0 P in Lo g

F

@9

EnGEmReNaw-
%

JTAG/Multi-ICE Connect

39 204t JTAG B e

3.6 KE /NG

AEEEER T AMREERELRENBEHIHIORT. BENBTHEY
HERMSAE, MBS RAEER, BELER, ARZOBERNSH
AR IX MR ST H AN A
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FME Windows CE BERENEHABHE

$ME Windows CE BRIERGRIEH|FFZHE

A3k F] Windows CE #1ER%, BMARBERERANIERETRENA
HRERE, BBEZRATRANAE REBESRNRERZAML,

4.1 L#HERHBRARBERSE

—HRBEAT, BRARBERE—RTLUSAHER, —KRIREH. EFEF
i SER B E R4, W0 WindRiver A 7] ) VxWorks. ATI f] Nucleus. QNX &
FRHARH QNX. ISIH pSOS %; H—RK LM MK R &7~ IELR 4
&%, W WinCE. Linux %™,

4.1.1 VxWorks

VxWorks &% E R AR (WindRiver) F 1983 fFE#& v FF K FI—FhLBHEA
REMERS (RTOS), REAGMBAXRETHEAR . THLEFERERNBRME
R4, B LA ELSR, W x86. 1960, Sun Sparc. Motorola MC68xxx. MIPS
RX000. POWER PC 5§, AZ¥(K) VxWorks API X H K.

VxWorks HISERHEMBIEELT, HRAEXSHOAHRMA/D, #ERE. H7
R, PHAESRELABEFBGIAN, TEBE. EZEFNHF
VxWorks XHES S HIK A T di 563 (preemptive priority scheduling) F13¢# 1A

(round-robin scheduling) HL&|, AR T I SEAILR#,

4.1.2 Windows CE

Windows CE Z T H BB LBHMKETHFRHKALXTURIERZ .
Windows CE #1E R4 24t 5 PC KM ATA T ENAEFF, % Windows CE ¥
& LaTUAME R R RS, RIFER R R, (48K 2 500 R A 3K o R 75 R LB
BB ER T LLZE Windows CE & F48 A, X% PC Hl Windows
REMAFPRBRRRESELFERE.

Windows CE #/E RAMEERZLOFTEZE D 200KB i ROM, EXHF Win32
APl FE, XREHVAF REESE, FRREBRBHFREANIA.
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R DI REM - FA00 3L

4.1.3 #X AR Linux

A B 4% H% %M Linux & — PR Unix BRERS . AR Linux {5
FRBERRIMEThEE, ERAR=RRFRTREEZERAES.
AR Linux FHERI0TF:
(—) Linux R RS EH/D B R MAZ REH /K.
(2 Linx AFIEETENTERE, ERARREFRIERE S, U
A E T RS,
(=) FAKAR Linux, —BERBEFEBIFEFRRODNE, NELH
{iEER, Wl MR R MR RER.
(M9) Linux A Z R RERE,
(1) LRERBARRERANERER™,

4.1.4 Palm OS

M Palm Computing AR M BAXNEERLE, BEAKNNAE
PDA(Personal Digital Assistant), 2T 5 HE KRR PDA #ERZ, Palm #fE
RARHFERE, BALETREYE, WAFER., ELFFS, 18 Pam
MUIFEEAERERE, BEHFKE, EWNBEEAEETEHIERK,
WX Palm BIERSK PDA #HA R RIKHE S .

4.2 Windows CE #{E& G &/t

Microsoft Windows CE B— MR HZ#LK) 32 AL RATIRIERK . B2
WA TR ERBIRFERE.

Windows CE X FAIBRIEH), WTBEMLE, AR, RAREED
M LENA%. NERTASANE: NAE, BIERERSE, OEM B
EERE, BAES. HEWHE 4-1 Fiz,

24



FIE Vindows CE BEREMERNBHE

NERRF

\. y,

( )
5% J

; wREE

Windows JF iR % ]

_/

r )

Win32 API
\ J

DEEEEE
HOREE

OEM W2

\.

\

4-1 WindowsCE RZZHE

4.3 #E2ETF OK2440 # Windows CE 5.0

Windows CE Sk ARNBIERZKINEERK, RIBMMR, AT ZNHETFEH
FTE, TRSEFHMNBERANETAAULER IR LONERRETRD. 3t
FEEFNATR, FERBEMEMGCERZURREIIEFT R, X Windows CE
BARBERARTHHE, HINENAPRARIIGRHETRE, UERESF
RIEE, WAEMEBRTE, 4 Windows CE #1E ZRERMET IR RESR™,
Windows CE kAR RERZEMBHE S E WA 4-2.



RE TR E#AR T

FERE

!

FaRE

Bz oS BB L

EH IR R %

THEBEHFRE

FaRER AR

BmAM

BAEEXH

v
THHAHRE ¢

BIRTEM?
Y
£ SDK

B 42 BERLABHETE

431 REETF OK2440 B BSP &

¥ S5 PC Bl L %3 Windows CE 5.0 FF R, EHREAMMEEETTAR
[f] CPU #J %2 WinCE 5.0 #/E R4 MG, ER/FE KK IH Platform Builder
5.0({&§#% PBS).

#EK A Platform Builder 5.0 £ I R BRE—RIWHK TR, FIHTRHE
HIRCE ORI TR e & 2 &6 HARF &1 WinCE #1ER S, REEY
BMAECE PBS MECE OB BRI MB AR AN, ARE LR &EshE
FF.

E{f PBS 4% WinCE AR, FERENNERRMOREZFR, B
BSP(Board Support Package), H#fT—&EE. BSP 2/ FERBEHNENARS
ZEK—R, RTRAREN—F7, REEANRITIRHEARS, FZhE
WHE BT TEGER. BSP RIEXN THRAREM S K, FRKEARENN
FARRE XA K BSP™,

BETRZIE, 4 PBS MEREER LFF “OK2440: ARMV4L” 5.
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#0FE VWindows CE RERZNEHABHE

@ 4-3 ﬁz_‘-\-o

Build Project Dpld 08 oads Finder Belp
™I E S I0CTL_HAL_POSTINIT RN

T %, Tisd (2 700ex 1 ), Find in Filer 2 B
for Help Size! RG]

4-3 %% BSP /5 Platform Builder 5.0 4T f-

43.2 A¥%EH

it PB WBRERGH, —KEEL PB AIREHEMEERREHERESH
NEAEHITRE. HiEREF LB A Catalog FIREERMAER L Sk
2, FEREEERERE Addto OS Design BIA], 7EIX BRATA] LUEHA MK A4
A:

(—)4 1N USB BARMERZ# .

()45 USB A AE R & MR .

(Z)&m SD £%#.

(M)Fs i - RARFFThEE

() mE F 3583,

(N MP3. MP4 ¥,

TREEEMERMTHRELE, BT R H%F Windows CE 5.0 #/E R4
B. WFBINF AT LLA= 4 Windows CE 5.0 f 2 A — 3 %8G SCfF “nk.bin” F1

“nknb0”. # “nk.nb0” T# Windows CE 5.0 ] ARM2440 FFRIK b, ERFR

B, iX#¥ Windows CE 5.0 #{E RZER A LIZEFF KRR LIEITT .
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Rt Tl RFET A2 AR

44 BN RABEFA LG

441SDK IS HE5RE

AT LB HIEF R A% TR S H 4 SDK (Software Development Kit) &3
X, ERRRHEANAFRIAR, EEFEARSEFFEHRMLIH. FE
M—ERENA. FERESES) PBS, FTHC26IRIFH OK2440 BR1ER4
RIFEE, ERAFRERFHEFRIERSLHN SDK MHFARITRAE. FHA
3C#F A OK2440_SDK.msi. X4 R—/MHE ¥ Windows installer 23530, X
BARED AT 4%

4.4.2 2% eMbedded Visual C++4.0

A # %+ Windows CE 5.0 ‘F& L HINFARERFF &K KA eMbedded Visual C++
4.0 (%R EVC)RFR. A TEIZ WinCE NABRFH—MERTFRIFE. MNA
BERFTREMMNTREHEFRIRAZTERN. EVCHREA VC ERE, FRET
Bk WinCE 7 & Win32, MFC. ATL H#ERF. XH C/IC+HHEFHE Windows
N R, ATLA BRI A WIN32 APL B3 . MARBFFR BRI 4-4 Fir,

RZHEIER SDK

y

& BB

RANARF

44 WinCE T HAERFFRHE
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#UE Windows CE BERZEKTHIBHE

4.5 [ERRE ActiveSync £ 5 PC HlBYRE1Hi@iR

AR AR RN —BTR, FERTT ELENREZE, 50
LA#E R T WinCE #1E RGN B 3R &M Windows £ H RS 2 [A# 478 EE,
M AT AR EAE T8, TR ERFIEE.

Microsoft ActiveSync & —2k3T Windows Mobile KR E R P RH  ERGEA
RHE, F USB #FFRBUM PC HLIERER, BT EENFRRET HEE
To DI FERAATRIR BSP TRXH4FMA ActiveSync 44, 7 PC M
T ActiveSync AT LA,

46 XBNE

FEEANMBTIIHERANBARRERE, REESANBT Windows
CE#{ERZG. BEAN/LAARKBREREMILE, BRIBLERET Windows CE
BERS. BEAHTHAN Windows CE RERANBHENFRME. WX
Windows CE #ERAH T EHRAN T .



KBTI RFRLFRL




FHE EHBEFHITR

F1E WHBEFHFL

HRABALRERZEN, ARNEEACHFRRENOEIEF. EXRET,
REFTEFRBBLNOBHEF, PHBHERTEN GPIO B3hEfF. AFH
ERMARBANRZEORHEFTK.

5.1 Windows CE 5.0 B zh#2 FFF £ Bt AR

5.1.1 Windows CE 5.0 IRZNERI g %

H#l, Windows CES.0 R#tT 4 it ZRAEFER, HPB#HESAHT
WinCE H7#R1, BRIk g L ERE™,
a) #F WinCE KR FIEEHEFER R AHLR & BB FRE D RHE
F.

b) FAFHERREHETERKUSBEFNEFNMEREOMTE
(NDIS) ¥#hizF"™.,

E R IREhX N RSN I 5-1 BToR.

EF Windows CE HIRZIBTFER AR
I I
v ¥ v ¥
YR ERHERS REORNEF NDIS B#EF USB BEEF

y y

GWES | ®EEHRZ AR5 R0 BLA AR (A] R Fr s [a)

R PC ki B0 ATADISK e N AERF
BaE EE PC £ GPS
V] FTL
#7~ LED

B 5-1 &0 RREhx Y I Eh A

WMRRAE WinCE REBHEEIBRFS L, MAERMFEL, BANER
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RETAV KR AR

MR EREBHERF, flmEE. B, XERVHRENRERERE—
ERED, BAXEEORETTAT WinCE §, FiAXE R EHERNEFFREL
i REF".

REOEHEFR—BRAYVNRERNERF. RTEARNEFRANERF
—RIBNABEE DLL, FRTH—AREEMRERROME DR, XEREn
R 505 15 B PRI P T DA SO R 4LV X e IR sh AR e

5.1.2 Windows CE 5.0 R IEFHI RELEH

T fEAET WinCE RS F IS FF, FR AR A ISR 88 a] 2 A
KR, BRRHBRFNFEEHEF .
MERGENT L RHEFHRERA T HENSH, WHE 52 Fis.

GWES HEEES
: v
DDL & DDL &% REORY
y A

HERHERF RERNERF
MDD E MDD E

‘ BRBE

! DDSI &% R ! DDSI & $
PDD B PDD &

y
W

52 BRI EES)
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FLE FHEFHOITER

52 REORHNEFRE X

FREOBHEFRUSTHEERENEAFEN, RAECHADRKRE, &
BRECHEBE— R, TENPE". EOIBEESRIBIMRM A ERANA
B, B 5-3 B THREDEDEFNILESH.

B
X4 AP *
XHR% E
THEE |
a
. L'
. REEHER ’
B ]
OAL o B4
A A ﬁ'ﬁ:
A\ 4 ; ﬁﬁ:
BUEE W B K5

B 53 REDENEFSRIERBMBHFHXE

MNFEAMREOLIER — AR RS, X80 800 % M MR DK
FERY dil 0™, & 5-1 fiR.

& 5-1 REOPHERFELROAND S REK LA

g & Thee

CIS _Init Device. exe LB R RERIRA A Z6H

CIS_Deinit Device. exe I B 1% 288 W h i A A %R

CIS_[OControl | i F#2 7 &I DeviceControl()ef SR A H iZ 6§

CIS_Open T Tz, N CreateFile()id ¥R A M %M %

CIS_Close KW, N CloseHandler()ak ¥k A F 1% 3

CIS_Read BB A B WHNIT I G, MAREFEE ReadFile() R $UR AR #
CIS_Write B BB EshITHIE, NAERFIE WritFile()R 3Ok % &K
CIS_Seek SR & BB R AT RAERS, AR FEIL SetFilePointer() e ¥R A 1% A%

CIS_PowerUp

ER RGN AR ZRH

CIS_PowerDown

HERARIRA ZEH




R T RZFH L FM R

5.3 OV9650 & Rkz & QB it

RERLERBHTPREEEENAE, EERIEETE, HoHxt
HHERITERMAE.

B RFRLFHFRNEE. SIC240 THPHE T HBARGELEN
YiERHit, 7E <S3C2440.h>k X HFLAEHMAERSE T T E X. Lttt
JB, EEFRAPAREEEE, FHEM5E R IR,

(—) FRZRV R EHERAN T,

(=) BREE R RGTES.

53.1 FEOSHMHENR

5.3.1.1 #8G L& CIS_Init

HERBEOMNENERF, LhHERRREREODKH. OVI6S0 MEHILEE
K& LB RSB

F—: AFGERIEEL I

£ WinCE R4, FHEED @4 OE R, 0508 ks XyE =
A1 ST B B it bk 22 R

ALH, B B B S Virual  Alloc ZEN B R AL 2 1]
SR REDMEEZERE, RAMEERRFFRNT:

1. GPIO #Z#|% 7748 IOPreg;
CAMTF 124|777 8% CAMreg;
Hh i 45 25 77 8% INTreg:
i e VR B B TR 7 7788 CLKPWRreg;
IC 4| % 7748 ICreg.

ﬁ(kﬁ)% VirtualCopy KA 5 & 3 77 88 (04732 th b BRUH B ol

B WAk CAMIF H B 1 a8

WA 5-4 Fin-tAN PR,

(—) ¥thik CAMIF #0

CamGpiolnit()f ¥ &5 /A E GPICON #4|% 77 % # GPJ0—GPJ12 A 10 O,
$244010P->rGPJCON=0x2azaazaa. %4 F /785 Al LR E % CAMIF ThEes || T,
H R ¥ CAMIF #1854k b 0, ED s244010P->rGPIDAT=0, & /5 ffft L
$2440I0P->rGPJUP=0.

vos W



FhE EHBRFHIR

H CamGpiolnit #1#4k CAMIF £
A CAM_IF_Reset()E jg CAMIF 0
YA CamClockOn() it B CAMIF 4 i i 4
!
4 Camera_Module_Rest()E 3 Bl (R f£ a5 15
]
W H Camera_Initialize) Y15 L B AR B/ O H
]

i Al PwndGpiolnit()#1 464k P A2 5 23 59 PWND 5|

TP CAM_IF Resgf ) /i CAMIF &1

A Caminit F)#h{k CAMIF REER KK E

54 BBRERENVGLLE

(=) EJ3 CAMIF
A CAM_IF_Reset(Qefi %0, #7HBEMTF:
$2440I0P->rGPJDAT]=1<<12:
$244010P->rGPIDAT&=(1<<12); //B) GPJ12:CAMRESET=0
(=) M CamClockOn()it & CAMIF fimtéh, HAHRBMT:
$2440PWR->rCLKCON|=(1<<19);
$2440PWR->rC AMDIVN=(52440PWR->rCAMDIVN&~(0xl1f)|(1<<4)|(divide&0
xf;//CAMCLK is divided
(M) EREBAERS
Camera_Module_Reset() & $# CAMIF £ /512 %% % 2 rCIGCTRL fI55 30
PEREN 1, FHF—RETE, REEEEEN 0, BEA, BGRLERMBL R
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Kt DA R 4083

BT

52440CAM->rCIGCTRL}=(1<<30);

$2440CAM->rCIGCTRL&=~(1<<30);

() ¥IshBR LR

B BG4 RS M O K% CIS _Init B,  OV9650 Bk F B A5
SDA FBt 444k SCL 4+ %)# GPE14 fl GPE1S XFHA VO %O, # A SCL #5%E
XA 14, SDA EEXH 15,

X % X &% MAKE_HIGH(x)f! MAKE_LOW(x) T#% GPEDAT #
FROXMAHIEA 1510, X AoxtEOKRES 50 R B PRERE.

IIC B HERBEMN. GREMETHIBEMOLEEN PR 5-5 Fir.

SDA__} . | @ .. SDA

N/ N /T

SCL. SCL

atip SREH

Bl 5-5 HC BB BEMEREMH

XERMTURS RE, RIBFMRE sccb_start, F5HREMH R L sccb_stop,
Ri& 1 HRFHOR R 3 sceb_write_bit.
0xB1600044 4 GPEDAT #7788 il . SARRT R)IRSE A [ 1) Bl R 45 1%
BEAKETRIEHTE, EXERMTEELHA 600ns.
XH R K scc_write_bit LI | LA BUBRI T
IIFERSS & 4
void Delay(int time)
{
volatile int i,j=0;
//s2440.h B #define S2440FCLK  (405000000)
volatile static int loop=S2440FCLK/100000;
for(;time>0;time--)
for(i=0;i<loop;i++)
{

it



FhE BHBRFHITR

}
IRt %& A

void_inline sccb_start(void)
{
*(volatile unsigned*)0xB1600044|=l<<14; /B SCL A&
*(volatile unsigned*)0xB1600044|=I1<<15;  //E SDA AH
Delay(2);  /ZEREH
*(volatile unsigned*)0xB1600044&=~ (I<<15);  //E SDA A&
Delay(2); //FERT%HF
*(volatile unsigned*)0xB1600044&=~(I<<14); //E SCL A&
Delay(2);
}
ISR A
void_ inline sccb_stop(void)
{
*(volatile unsigned*)0xB1600044&=~(1<<15);  //& SDA A&
Delay(2);
*(volatile unsigned*)0xB1600044=1<<14; /& SCL A&
Delay(2);
*(volatile unsigned*)0xB1600044/=1<<15;  //B SDA A&
Delay(2);
}
BoE AR AN SE R
A% 1 bit $38E .
void_inline sccb_write_bit(unsigned char bit)
{
if(bit) *(volatile unsigned*)0xB1600044|=1<<15;
else *(volatile unsigned*)0xB1600044&=~(1<<15);
Delay(2);
*(volatile unsigned*)0xB1600044|=1<<14;
Delay(2);
*(volatile unsigned*)OxB1600044&=~(1<<14);
Delay(2);
}
/6% 1 byte $i3R
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RETIW AT ZAHRI

void_inline sccb_writechar(unsigned char data)
{
for(int i=0;i<8;i++)
{
sccb_write_bit(data&0x80);
data<<=];
}
sccb_write_bit(1);
}
WEhEFFEE IIC M OV9650 XA FHFHREELENERLERRE: T4l
thEMF. RENE A, REHIE, HEEEEFES . RIHRB0E 5-6 Fix.

FFEh%& M scch_start()

v

& H CamGpiohit )25/t CAMIF #0

l

A CAM_IF_Reset)E /5 CAMIF #H

A 4

A CamClockOn()#% & CAMIF % 4 i} e

ZR %M. sccb_stop()

Bl 5-6 OV9650 FHBRIPIBBEARE

/K% 1 byte B REE

static void sccb_sendbyte(unsigned char subaddr, unsigned char data)
IBANEFRREREEL

{




FHE FHEFHIR

}

sccb_start();

secb_writechar(OV9650_SCCB_ID);  /RZi% & KB AHtuht
sccb_writechar(subaddr); /&% Bkt
sccb_Writechar(data);  //RIZE B $E

sccb_stop();

Delay(8);

MR ELFFRBTREN, HEEX—NEWEEA struct OV9650{int
subaddr; int value;}, FI TR A HFHER/FEBHTARE. HP subaddr 75 OVI650
A FfFathbt, value RRFFRT MM, Bf5 Bt —MEFXMITIE FERE

fTRCE:

for(int i=0;i<OV9650_REGS;i++)

{

}

if(0v9650_reg[i].subadd—CHIP_DELAY)
Delay(ov9650_reg[i].value);

else
scch_sendbyte(ov9650_reg[i].subaddr & 0xff, ov9650_reg[i].value & 0xfF;

ON) ¥ItG BB AL 3% PWND 51

SR OVI650 AMFFBRAEELIEZE, RIMNFERE PWND BN 0.
% PWND I #7E S3C2440 B GPG12 I L, R/5RE GPGI2 BEHhHiH
TheE, FHEILRER D AEHEP:

$2440I0P->rtGPCON&=~(0x3<<24);

$244010P->rGPCON|=(0x1<<24);

$244010P->rGPGDAT &=~(1<<24);

(B) HHmLERIHE

MAFEREEBRI MR, ZRBEANAEIRH Caminit. ERIZHEE XH):
Void CamlInit(U32 CoDstWidth , U32 CoDstHeight , U32 PrDstWidth , U32
PrDstHeight, U32 WinHorOffset, U32 WinVerOffset, U32 CoFrameBuffer, U32
PrFrameBuffer)

B=8: OBLTHRSERE

REWE 5-7 i,
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R TARF LRI

MR EER
WA 1?

SHISEER S
KRR 1?

X B B 7E 4w B0 TE
# LCD L ERTR A Wi b X (i

v v

KE BRI 7 T EE $77F DMA_P f1DMA_C
Wi 52 1 X Ey ik EIE i RS

v
T3 CAMIF 55

57 BEHERPERSEENRE

HARMNGIBE—2RAZE CameraEvent, #FZHEEH CreateEvent, &
BERITBESHEG LZEPE S SYSINTR_CAM MHXEBt. RERBUMTF:

REFEVNEBEBRHHRLE CameraCaptureThread , I 1/ F R ¥
WaitForSingleObjeet(CameraEvent, INFINITE)%%#f CAMIF B HA4M K L.

WRAETW™E, BAERT MR FFSE INTSUBMSK 4 DMA_C,
DMA_P P i HErS(E, HIMihEiiEkRE CAMIF 2niM&EERE . WRT
FREERPEENE, WER CEEWEN.

IMERE C 18 M AR 5 RS



FLE FHEFOFX

$2440INT->rINTMSK &=~BIT_CAM;

s2440INT->rINTSUBMSK &=~(BIT_SUB_CAM_C);

/MEGE P 8 18 o i AR %5 R

$2440INT->rINTMSK &=-BIT_CAM;

s2440INT->rINTSUBMSK &=~(BIT_SUB_CAM_P);

/IR R P SBIE AN C 88 P W R &5 #E8D

$2440INT->rINTMSK &=~BIT_CAM;

$2440INT->rINTSUBMSK &=~(BIT_SUB_CAM _C|BIT _SUB_CAM _C);

5.3.1.2 £4%A{L & H CIS_Deinit

B IR RE R A LR BURAT 2R ERE, —BRARB BRSBTS A
B, Ik IST %.
AIEF)H CIS_Deinit #AT K E BT
s2440INT->rINTMSK|=BIT_CAM,;
s2440INT->rINTSUBMSK|=(BIT_SUB_CAM_P|BIT_SUB_CAM _C);
Camif_Capture(CAPTURE_OFF, CAPTURE_OFF);
CloseHandle(CameraThread);
VirtualFree((void*)s244010P, sizeof(I0Preg), MEM_RELEASE);
VirtualFree((void*)s2440CAM, sizeof(CAMreg), MEM RELEASE);
VirtualFree((void*)s2440INT, sizeof(INTreg)s MEM_RELEASE);
VirtualFree((void*)s2440PWR, sizeof(CLKPWRreg), MEM_RELEASE);
VirtualFree((void*)s24401IC, sizeof(IICreg)y, MEM_RELEASE);

5.3.1.3 /O 2% & ¥ CIS_IOControl

BWE CAMIF BB HERFAUBI T
//7E camera.h & X
#define CAM_IOCTL_IMAGE_SIZE 0x521
/I{E camera.cpp T ThEE LI
ease CAM_IOCTL_IMAGE_SIZE:

if(*pBufOut==1) image_size=l;

else if(*pBufOut=2) image_size=2;
1155258 1 BB o W R S HE RS 3 ok P 1
s2440INT->rINTMSK|=BIT_CAM;
s2440INT->rINTSUBMSK|=(BIT_SUB_CAM_P|BIT_SUB_CAM _C);
Camif _Capture(CAPTUREE_OFF, CAPTURE_OFF);
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/I Caminit B & ER 5 # %

if(image_size==l)

Caminit(QCIF_XSIZE, QCI_YSIZE, QCIF_XSIZE, QCIF_YSIZE, 112, 20,
COPIFRAMEBUFFER_B, COPIFRAMEBUFFER_A);

else if(imag_size==2)

Camlnit(CIF_XSIZE, CIF_YSIZE, QCIF_XSIZE, QCIF_YSIZE, 112, 20,

COPIFRAMEBUFFER_B, COPIFRAMEBUFFER_A);

5.3.1.4 ¥FTF R & E H CIS_Open

NIRRT HH CreateFlle B, IR XM CIS_Open RH. 1THF M
MIB & . LA SR P i — S BAECE RIS, o] LUK ot
HREEAT AR ERE,

5.3.1.5 XML &eEH CIS_Close

N AR CloseHandie Sk XM IEZEfE A K AR AL A HE), AKETE
TE M B8 J P AT SR IR B BT AR R B

5.3.1.6 XA& & BIRFHE CISPowerDown

BEHEEIENREERRNARFREBFAZNER, TUAFRERXEBAR
R R &XH, UTHARARAREEAFAMN.
5.3.1.74TFFi & B IR &K CIS_PowerUp

M ABRFET V0 #44855 I0CTL_POWER_SET i CIS_PowerDown
CIS_PowerUP XH/MFLEE D BB # .

CIS_PowerUp B ¥(I#R1ES D AFB 5

FTH CAMIF FIHLJg; #FI%Rik CAMIF #:0; EJg CAMIF #0; & & CMIF
HWEE; ®E CAMIF XERBHSHE,

532 BEFIMNRIERS

Bt BB RN EFEHABEE camera.dll 2 6 R ET AL, Eid
SR AA ARG, T LA SR B2 FF 0 3) A BE B AR SUHF camera dil™ . X HAS
S4B R camerah. camifh. OV9650.h. camera.cpp. iic.cpp.

ETRBNEMAOTARDSME. HERREE. TLLRRUTF=#HERX
T O R e

(—) RERBHN, SMBEMRP LT BNREORHEF;
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(DRZERBEFASRASIEREESET WinCE RET & HEEN I
B
(=) LB T A RLR R R E ActivateDeviceEx () Fahin#IzhiE
Fo
THEHRIMRASZ MR, £ 8 SHRSHEHERLEZN B3HEA.
H /%% DRIVERS B3R T/ dirs 30#F, FXCARIBBIRITIF dirs 304 R3]
“DIRS="%3, A DIRS=camera\Z jafRfF %3 fF. W PB 4 iFHIERZEN,
£ B34 camera REEF,
FIRATFT Platform.bib X, ARSI, FILES ZHIMA L TAUM:
camera.dll $( FLATRELEASEDIR)\camera.dll NK SH
SH #5830 R JR o
S 1R ARG
H 1898 A RS8R
B ST HF Platform.reg 3. EHBEMALTAR, XERATUERER
SRz, BIIMBEFEIT .
[HKEY_LOCAL_MACHINE\Drivers\Builtin\Camera}
"Prefix"="CIS"
"DII"="camera.dll"
"Index"=dword:1
"Order"=dword:1
o Prefix R BB BBAZEORDEFHEE:
DIl o Bah 2R dil SO &R
Order R7Z KB INBAIGF
Index /R FRRERF P EFIFEMBEN RELX SRS
Order AR TST 0 MBE, SRRPHFESMARBIR L KR, 2 Order
(BN S REA e ™ .
HMIFL TR, EFTEFNERFRARRK. FBAEERFAREF.
WMEBRLRPEIRMER, W EBHTHEMET .

5.4 SRR ANIEF AT

ERG B EFRHEU. SHENRSREFNSEATERMNBER
AT R XYM(XYstepping Motor), LR XA 4n 48 2808 Ji AN CA S, X
4 2 3 % : XY steppingMotor.c XY steppinMotor.h, XY steppingMotor.def, makefile
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M source. SER T XENAMBELSE, RATLUH PBS miFLBFHEFT . Hd
BERGLERIHEF—H. GFAFER. PHOIREORSRBNERREE

m 5'8 mi‘:\‘o
<>

HraAt R BT 7t s

CPLD Bl it 2% fa] A%

y

%46 CPLD i 588
Time! i Time2

A

BIghA 5 L2

5 A% CPLD SE it 88 B 438 b iy
K WS E R K

SERUE LI P T2 B P
W75 () E i R R

BIRMRLR

3
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54.1 ERERYMNIEIL

CPLD AW EMTIAE: —RFIHEN BHIT™4E PWM B8 i LK
BhE R A HIRK I ; —RA A HK b AT Eas B TT Ot i A AR K [EHE HEAT T4
CPLD i3 AR (s i B8 03t a8 R IE MBI 5-1 i ™

% 5-1 CPLD MF#ifUR S e I SR BB REIEHR

B Timer/Counter R Thek
CW X RO X B bLIE )25 3 Bk
1 CPLD TI
CCW_X RO X B LR R 2 Bk
CW.Y R Y B HLIE [ B
2 CPLD T2
CCW_Y RAL Y Gl LR R B3 Rk
3 CPLD CI COUNTA JtEgiEE 1 A HitE
4 CPLD C2 COUNTZ w5 aS | Z Mt
5 CPLD C3 COUNTA Y mEE 2 A HitE
6 CPLD C4 COUNTZ Y RIBE 2 Z M

ARG H CPLD T ERARER CPU LRINEIE, ABMNT, BERME
HIEBHLIIMES . CPLD 4K PWM ko, AT LUK B R 7% £ 1% th o 0 3
EHEZLH,

Aiie CPLD W& 3%, A AH AR ER IR, KABDT.

v_CPLDRegs=

(volatile  CPLD_REG*)VirtualAlloc(0,sizeoffCPLD_REG),MEM_RESERVE,
PAGE_NOACCESS); IR FZ[H]

if (FRFZEKB (BEER; )

else

{

VirtualCopy((PVOID)v_CPLDRegs,(PVOID)(S3C2440A_BASE_REG_PA_
CPLD>>8),sizeof(CPLD_REG),PAGE_PHYSICAL|PAGE_READWRITE|PAGE_NO
CACHE)); /5% 22 (6]

if (W22 (K10

{
VirtualFree((PVOID)v_CPLDRegs,0,MEM_RELEASE);
/[EERETR H i 2 ]
v_CPLDRegs=NULL;
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}

}

¥I%A4L CPLD K Timel A1 Time2, Timel A Time2 ARIEHAIM TR EH =4
PWM i, ATF45I X, Y B BR RS .

L GPIO KIFIERILIRIE, PR HBERIEE, FRARMAELT
MERE. FEXMPHEN, BibPHtmylEsh. By EREMEE LR T:

#define X_PD_EN_ON(v_IOPregs->GPJDAT|=(0x01<<3));// X H L H1{# £E

#define X_PD_EN_OFF(v_IOPregs->GPJDAT&=(0x01<<3));// X A {4k 1t

#define Y_PD_EN_ON(v_IOPregs->GPIDATI=(0x01<<4));// Y A sl ik

#define Y_PD_EN_OFF(v_IOPregs->GPJDAT&=(0x01<<4));// Y AL ¥ £ 1t

54.2 HETRYERIF S 4018

£ Windows CENET #, ¥4 08 ISR A P 72 IST BB Bk
TeRie H—APETFEAER, A% ISR K EELFTE RIZ R SE AR BIRHI .
ERETRITERES IST RERT™.

AEFEINF B EER A T ik CPU 5id LR ST Rk, CAEXS 0 B List
— S8k

A CPLD MY E P EEME B PN, &id KenellOControl() K i&
IOCTL_HAL_REQUEST _SYSINTR 4 %85 g_Timel_Irq X} N2 B 5,
¥ 5% Event_MotorX Xk, BRFABMT:

KernellOControl(IOCTL_HAL_REQUEST _SYSINTR,&g_Timel_Irq,sizeof(UI
NT32),& Event_MotorX,sizeof(UINT32),NULL)

InterruptInitialize(Event_MotorX,local_WaitEvent MX [],0,0)

FE R AR Y A3 LA RS R B P WRE R B IE LR RIKH
.

£ XYM_Init() & 3¢+ 8 if B ¥ CreateThread) B L F Wi s B 72, B ¥
WaitForMultipleObjects ¥ &2 HiE, SR RENEN, EAEHRE, X
W 2B EHRE, REEHNLE. KRfEwmE 59 .
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IR ANt
------------- HHHE, 6
BAE AL

RIER T
v
PILBER f—F
- SEREF
» BHERE

B 59 FEEEERY

5.5 XF /NG

AEHENAT WinCE BRIFRARNFRNERMIR, ERPHE T HRELK
HEFNFRURSHENEHEF. 2TRRERALLEREARITTEHE, &
frigse, ATRLSEERx AR A SE Y IBER.
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BAE BES5RE

KFHRERBHRSMA, ARTEMSOFERT . AR Z—FE
ZARBZAE. HEEEERMEER. FLsikH—MaERSARENARNYR
&, TRRMNRERAR, ERBIKREN ARG FE TEEZFROE
.

AEREHARAAS:

(=) BRTHXER, 26 TEHAMEERECRETTHMR, UK
BMBAE R . REAHEFREXABRAREARTFRLEE.

(Z) ZREEBEET I —FREER AR AERUARANEE, Bk
WABRMAMAENREUZEXRER, ANFBETHFESEERET OHELR
R ZIMERRURBH AR T 6L, EBAAANBARERM E, BE T RABGLERN
T3 R0 B KB = B A AT R A R A

() B TAEREXRANEE, wySthrREFE4HS, FRER
GHEHNBE. BHBEFOFREREER, ERHTHIRERHS . STRIE
B RESR R AP RETI A 2 30% L L.

BRATERNER ERATIRMATH, FESHTBART TR, L
R Re R KREARGIAMNHAE, BRMRFERZAL, RIEUTIL
/l\ﬁﬁ:

(—) REDRER7TE. AAXREREFRHIMEL, MARSHER
WINAPRE RA SR T %, XHEBUERBRERENFE. FTUETRERR
EZSNEHTRRAMANAE. FHESHBHNMEE, EARITEHRZE
HRAFESD, FRHIERRK, FESEELE—THE.

(Z) FREBARALEHFERARNAES, FREFVENHEZERATE
AN, XREMAANERRE. FUNRLARERE, BREHRERA
MHEH R, XURSENEREHARE.
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