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AN1506 ATK-OV2640 1545 LA Hu {5 F i BH

AN SRS (AN1506, XF BT M ARAR V3 / FEE STM32F103 FFRIRT EL% 6) K HUK
FANMAILESRAL v3 / FESE STM32F103 FF AR R L 1# ] ATK-0V2640 1 /7 i iE 545 Sk At .

ARSCRYGY U LR 53
1, 0V2640 &4y

2, TEpEER

3, A

4, IGIE

1. OV2640 f&if+

OV2640 /& OV (OmniVision) A =] 4= —Fit 1/4 ~f 1) CMOS UXGA (1632*1232)
BAL KSR . BRI TR, $RHEFR ) UXGA F8 kIR I B2 1 BT B )
AE. 1L SCCB i zkdziil, w] LAt Bamit, RAE . S SOR B & 11 5577 UM & M4y 94 2 8/10
RS EHE . 1% i UXGA BlG ek #) 15 Wi/Fr (SVGA ik 30 i, CIF Al 60 ).
M P AL e il G & Bl s X7 0. FrE BUR AP D e R 45 fn 3 ih 42
P XSGR, SRR T L SCCB #: 14w FE . OmmiVision BG4 238 B FH A 1)
FERRER R, 83 el B B 0' 5 B P R B G ] 5 PRI S8 e 7 L R VR ERSE, PR RMEUR
&2, [FREm e AR,

OV2640 IS A

= R AR RIS A A U

FRUER SCCB #:11, FE% 11C #211

% #F RawRGB. RGB(RGB565/RGB555). GRB422. YUV/(422/420)F1 YCbCr (422)
i A% =X

X HF UXGA. SXGA. SVGA DL L4ttt 4e/INB N SXGA 2] 40*30 HIAEAT R~
TR AN AR A3 EPE . BaERITGRSL A B
WS s Thht. R SCRramMmE. e, Mo, sESLE.
RFINAAT

YRGS CPRRE DR E

TRFEG R 46, BT JPEG G ERE

A N AL B 2

OV2640 1 Dy REHE K 1.1 Fros:
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column 10-bit channel black level
sample/hold A/D balance compensation| [ | DsP
» } -
3 . formatter
= image =
g array gain balance :
o control control T compression
—] engine
I
video port Y[9:0]
L)
— microcontroller
PLL timing generator control SCCBslave
and control logic register bank interface
< Ho% 2w e oz o 2
[ o O
s £ 58249 32 5 &
> E o

1.1 OV2640 ThHEHE K]

OV2640 & ERAs 51~ — e Th e it
1JEEEF] (Image Array)
OV2640 =3 1632*1232 M2, & KM RS UXGA (1600%1200), Bl 200W 4

25 S 4 (Analog Processing)

B S A BT BT RE, JRERE: BBUBCK (AMP). $8asfsl, 818 AT
el I

3.10 fiL A/ID ##: (A/D)

JRUGHIE S A BIURCR S, 43 G F1 BR Pt N—4~ 10 fiff) AID H#ds, AID #%
Hedd TARSR FIL 20M, 518 EHRE &R GERIR MR G 55, B AID Hiisst,
IR HUA A B ESPRLE (BLC)IhRE.

AHFAE 5 R (DSP)

EAN ] RS SEET] RGB 5 52, Jrish|— i kG m&:

WGBL (CY4EmnE i)

P 7S (R #5# (JR461E 5 3] RGB 5(# YUV/YCbYCr)
RGB 25 [ DLV b Pt

o0 FFURI P R0 42 i)

B M

31

ek M

CIE TNt

452 B )\ AL F i A

5.4 iR AR (Output Formatter)

A HR B PR e s ) R 0 BT i o e B A
6./E4551% (Compression Engine)

H g 51 M B 1.2 Jis:
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video compression engine compressed
data stream
DCT H QZ [ entropyencoder
scale
factor
Q-table | | H-table marker

Bl 1.2 FR465] 2HE K

MEFTLLE 1, R4 5 % FEa =54 DCT. QZ # entropy encoder (/5% #%),
VRGBT, K46 R jpeg Bt o

75 FBE (Microcontroller)

OV2640 Hilr T —A 8 ALl FEds, 1XALFEESH 512 777 SRAM, 4KB ff] ROM, ‘£z
PE—ARIER ENLBE S R SH 0, R A 408 G & 1 DhRg .

8.SCCB #H (SCCB Interface)

SCCB #% M 2 ] B G A% [ 48 8 s 47, VEAMfE 77 S IOE AR ¢ OmniVision
Technologies Seril Camera Control Bus(SCCB) Specification) X~ 4

0. %MD (Digital Video Port)

OV2640 #if5—> 10 i FF A 11 (SCHF 8 fiaik), H MSB il LSB 7] LAFE /7 % B 2
JEIF, ALIENTEK OV2640 8k FHBRINK 8 friEse 7=, i 1.3 fis:

MSB Y9 Y7
Y8 Y6
Y7 Y5
Y6 Y4
Y5 Y3
Y4 Y2
Y3 Yl
Y2 YO
Y1—

LSBYO f—

1.3 OV2640 i\ 8 firi&4 7 X

OV2640 [ 27 f7-#5 i1k SCCB i /7 Ui i) 14 &, SCCB B /541 11IC B 7402, 7EA
BRI, 5K 5K 2% %4 (OmniVision Technologies Seril Camera Control Bus(SCCB)
Specification) XA,

ROk, ATNH—F OV2640 (MBS H W E . FIG RS E . BGRE D 3E MK
B KN E, XN EE SR IEE SRS, ARETH—T. X, BT#&
AR B R A AR AR PRSI W B, JLAh A& DSP M s E T, BN oRIRA1—
M.

AR E T E, ZIIRe RV PR E BB RS X8, (1632%1220) MRS,
e AEAR RS B T3, JTE VI 2%2~1632%1220 #R] AL E , AN 2 sRIx AN 6 % 40
KFETRE B E NGRS RS E % E, @id: 0X03/0X19/0X1A/0X07/0X17/0X18
SERITIE, e E iHE OV2640_DS(1.6).pdf XA CRIED.,

BIGRSEE, W2 DSP firth (&8 ) LCD 1) BB M B KRS, ZR S EN
TEET R ERA L RS & O E T BOE & DR ). BG R FiEd: 0XC0/0XC1/0X8C 5%
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fEaiE.

P B W B, X B R AR AT R T AR RS B T B 2R, R XN B 1 76 FRAT T i T 8
BRGNS B, B REE KN, 1ZEH SIS TR E GRS %5
B R EETE L, K T 5 2. BEHR R EE I : 0X51/0X52/0X53/0X54/0X55/
OX57 S5 FF fran i & -

B H H KNEE, X2 A5 H BT EG R 2 B R G E DR E U i
WK/, kS DSP ARER, A OSBRI BB OR /N o 115 B ) R
ITARTAC IR, G SR B BRSO ANANTE T R T s B UG ORN, TIB4 BEMGE 2 4 4 Tik
AhEE, HAIXPEGE —FERIIRME, A2 1 1 1.

K2 OmniVision A =] ATFIISCRY, X I B B SEAE 2 %A VEA N A e ABAT 152 it
PIRIEEAARAES GRS 2 linux J5A% TR A k) B Lo, Arbl, XJLNEE, #
FEAEFE AR OV2640 [MIHRELE, DARAR ISR 4 R I%, ARIE E 7 LB, W H#iR,
W1 R KR IE

A EJUANEE, B CFTRARNEE, X EIATE A0 EE T KK, WK
1.4 FiR:

f % (163271220)
BERT (&A:163271220)
BE&ED (&A: 160071200 )

B 8L
— # % . 1600*1200

9

BEsd L0, MOSPHREEEED®E M
HEXD, #THMEL, BiHnkETH
BRE, AAXRTETHNOMEHR.

FREED (|A: 163271220)

Kl 1.4 OV2640 B4 & s E i K

FE, AL EREFTR BSR4 aE OV2640 fith 25 4N BHE RS, i
IRTE LCD BT EHE RN . 2 G s RIS BUE T AR, 2T 47 b 3, 76 LCD
FInE B G AT

BJa, FAVNHE—T OV2640 [ EURE R fr A% 0o B RFRAIM B2 — 2 e

UXGA, Bl #EZ A 1600%1200 4 HiAs =, BUMIESA : SXGA(1280*%1024)
WXGA+(1440%900) . XVGA(1280*960) . WXGA(1280*800) . XGA(1024*768) .
SVGA(800*600) . VGA(640*480) . CIF(352*288). WQVGA(400*240) . QCIF(176*144) Al
QQVGA(160*120)%.

PCLK, HMgZRE 4, —A PCLK B &h, #i—AMERECENMER).

VSYNC, R[5 5.

HREF, RIi7&%(E5.

HSYNC, RIATFRIPES.

OV2640 It G E s GE Y[9:0]) #i/27E PCLK, VSYNC il HREF/ HSYNC 3%
Hl T . EAREEAT RN, W 1.5 Pk
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| «
lid |
Y[9:0] Xplsgg/ 798/38 ( l?aial M Ipo X P, >< P, >@1595/798/39%1599/799/39><
, 7

-)—l |
| R—Lthd
K] 1.5 OV2640 474 it
M EERTLLVE H, EEEERE HREF NS e, 4 HREF & & )5, ®—1> PCLK
B, —AS 8 £7/10 fr it . FRATRA 8 [z, FrllfAS PCLK #ith 1 AN=241, H7E
RGB/YUV #ith#g T, B4 tp=2 /> Tpelk, 152 Raw #% 3, W—4> tp=1 4> Tpclk. Lbin
?*/:ﬂ]mﬁﬁ UXGA I}/, RGB565 # it , A 2 Nl —ME R Rk iR
JF i@ OXDA ZiEas i B, IXFERRATHI B3 1600%2 4~ PCLK JE M, %t 1600%2 4~

F
FoRBEBEWIRF (UXGA B30, Wik 1.6 fis:
‘ 1248 x tne ‘
; ‘ |
VSYNC ' } « | '
i i
| 4xtng | 27193t HL.NE 1922¢, ? | 57697tp |
' | | \ |
| | |
‘ *1 1@ 322 tp 1
HREF
! L | L | I
| 1600tp |
~
| |
‘ 1 4
Y[9:0] invalid data I e T % [E-ITT
—:—l row 0 \ row 1 row 2 row 1199
notel:for raw data,tp=Tpclk
note2:for YUV/RGB,tp=2XTpclk PO-P1599

1.6 OV2640 i 5

FENERMERZR T OV2640 7 UXGA HixU R IR . FRATIZ I AN P 23
OV2640 f%dE, #tnl LA 2 G H0E .

AU — T OV2640 GRS, BAT—MH 2 Fidah 77:0: RGB565 1 JPEG.
% RGB565 #% N AEHE i, B P 5e 4t LR EN B R LUl EARFRE.
M 2 2 2 JPEG s IR, R R ROy R OB AR BB V2 — B — ),
it PCLK 5 H R KAD 7, HANES:, i 3R 2 K465 1 JPEG i, fiith 1) JPEG
HHELL: OXFF0XD8 J3k, DL OXFF0XD9 4ife, H7E 0XFF,0XD8 ZHif, 57 0XFF0XD9
ZJG, SHEARHENTAEAEAE (B2 0, XEHERITEREZAIT, KEEH
0XFF,0XD8~0XFF,0XD9  [al [ #E, TRA7N.jpgl.jpeg S, #inT UL E AR BN 4T H-5 3
BB T

OV2640 H7 1 JPEG fith Thag, KoRukA> 7 EUR ISR &, M5 HAEMSEE L. T

www .openedv.com 2015-4-18



www.alientek.com ALIENTEK STM32 AN1506

LA By 5 7 T LA AR R B 35
BRI —F ALIENTEK ATK-OV2640 544 ki, B4 itn & 1.7:

1.7 ATK-OV2640 $515 Sk 4
ATK-OV2640 x5 kb 5 2 i 1.8 frs:

ovl1
% Y0 DOVDD
veess veers ovoe T N
3 VINOUT |- T Ta = 1] 03
GNDH|| | GND S Y4 DVDD
3 4 A
CE_NC Y5 DVDD
XC6219B132MR HCUERCL u Y6
C9 OV D5 G5
R1 — ———— Y] SVDD
_EF{M = OVDE T3 42 e
GND OV DTG
Lor L OV DT 66 |y AVDD
AGND  GRD ovscL 2 | o ¢ oD LA GND
TOVSDA T 505 aam uF Ji04 Jios
VCC2.8A - GND '|| VCC3.3
VCC33 U2 VCC2.8 OV PCLK E3 PCLK EGND E4 - Pl
L_~ViN vout OV HREF__C3 | R DOGND —al AGND 1 2
| 7] o 3 OR L1+ OV VSYNC D2 | ek DoonD TFe OV _SCL Vg OV_VSYNC
R 15 OVRVCIR O] yoine  DOND =5 |-oxp  OUSDR Pt v
Totosas | BOuE] 104 1owF[ OV PWDN B6 | puro ovoo 5 ¢ [_ovmeser
C17 . OV RESET Cé6 RESETB FN AS Cl6 oV D2 9 10 OV D1
\uF s 13 = = s 04 oV D1 . OV D3
GND GND —ig STROBE ~ VREFH ——|C5 ﬁ}f —_— 5ol —a
= = A2 | ExpsT B QVPCLR | g5 g OV DT
GND GND ji5} 4 D6 — OV PWDN NC
B2 | Frex Ne 26 = DVEEDN g
V2640 L

Header 9X2

P 1.8 ATK-OV2640 $E1% Sk Atk J5 # [&]
M EETEUE H, ATK-OV2640 A4k T REHR, H T4 12M B 8iEN
OV2640 1] XVCLK fii N\ . [FIE A7 TS, H T34 OVv2640 FaE i) 2.8V A1 1.3V %
ANHLHE o BEHGE R — A 2%9 [XHEHEE (PL) S54MRIEAE, SAMTRIBEES R 1.1 fios:

5% T HiR (Ehel UAEE
VCC3.3 | BALREAIA, 2 3. 3V B | OV_HREF TEEES
GND i 28 0V_RESET FhifEE
0V_SCL SCCB @ {5 41 {5 5 0V_PCLK 1% Kb

OV_SDA SCCB @ fr i 55 OV_PWDN 1 Ep R 2 37 4
OV_D[7:0] | 0V2640 it ¥4 I (8 fir) | OV_VSYNC MRS

& 1.1 OV2640 #LE (55 K HAR A iR
FHEERARE G WA EH ALIENTEK ATK-OV2640 544k, X FiZisibe, 1R

Wwww . openedv ..com 2015-4-18



www.alientek.com ALIENTEK STM32 AN1506

KL 1, Wiz RGB565 K5 4#E: 2, Wiz JPEG 4 R £ 4

Je T AR 3 NETH:

1, ABIFE, AT EE VSYNC NE AR, B VSYNC (R H-SFRIE %, f EIE
A, m PR, i EE S

2, AR, A &E HREF s AR, B HREF A&l 5, Hi A2, HREF
VARG, HdE e

3, AUIFE, FAVHECE PCLK B TR E s, B PCLK FFEATE%E, OV2640
FHi R # OV_D0~D7, firll, MCU 7E PCLK [ _E T s B #d

B, RIEBEWMAIEE RGB565 B HE .

MR AT 3 A FTHE, AT LAR 25 5 A8 B K (4 75 1%, TR OV2640 f%id i
SR FUER, FRATUAT ML, B —47 R, RI—A HREF J&1. OV2640 fith—17
RGB565 £ i BUL FE W R : 25 FF VSYNC MK HL-F>%54F HREF Al P> 254558 1 4
PCLK ] - FH#F > 3205 1 ME R IR T > 2455 2 4N PCLK {9 B> 3008 1 /ME &
= T DS AFEE 34N PCLK 1) EFHA> UK 2 MER KT > SR 4 S PCLK 1 |
TEAT T LATHEI S 1 AME R T D5 1 ATEHR I > 55 4F HREF & H

FiEL, EERSy, R NV AT DABRE N AT ROEE, B R e B — i MR )
H, BJ5 VSYNC s P, SE— WG B 118 4 VSYNC AR (K B, FF

BT — Wi EE A

— U 2 0T, B—AT 2R, W ARG IR 1& e 1 B /N (35D
FeHE M, BERAT E BG4 KN A 320%480, AR —4THiA 640 4~ PCLK LTHE,
f—mEG A 480 17 MG A .

WG, BATREERWTEE IPEG K485 i BB EE .

[FIFEARPE AT 3 /NATHe, Ad7E JPEG i IBH&, VSYNC ZZRG T = & F-P R B
EGHYE, KEPFRNEBHELE, XIMERAIEET.

OV2640 %ttt JPEG Hdli (i HGE FR 4 R . 284 VSYNC S B> 454 F HREF Ay
F>%1F PCLK 1 _ETHAY> 52 H JPEG % > % 45 HREF s Hi P> 2545 PCLK ) _ETHE>
BEHL JPEG 4l > %515 HREF A HL P+« -« >VSYNC i HL > 58 i — 1l JPEG H ¥ 32 L .

M T ERRE AT LAE e, 152H OPEG HidfE, A2 RGB565 £ di ki, WAL, H
R EAE HREF i, 78 PCLK [ EAHIT s IR R a], B3] VSYNC AR HLF, 58—
JPEG ##fi R 4L

ik, FEEZNZE: HREF 7E—Wi JPEG odlifar b i, JE AR IRa: i, fr
DRI, #RE Ak HREF A, B2 B .

PLE, #i/& RGB565 il PA & JPEG fir i, OV2640 i EUE AR ST, AN HeH)
R OV2640 (1) PCLK S FZ R LIRER (il 36Mhz), Frbl, A% — & ZIRnRefhit,
i HX PCLK W E#H T80, 7 Al EHAE STM32F103 iX AN DCMI £ 11 MCU L.

2. TR

ARSLIHG SEIL AT N Ih g TEHLAIEHE Se A 7, SR AR SD RAR H 2 B AFTE
PHOTO CfFJe, WRAMZIENGIE, WwReEAM, MR GRRHEIIGEATTH) o 178
£ F| SD K PHOTO X35, HUAPIMAIL OV2640, fEVIMRILRIhZ JG, Ht— BEAE b 4E
7R OV2640 FIIN 2. 24% T KEYO $Z8EMIRH%E, BIEEAT bmp #108 ( %% N: LCD
B o T KEYL nfLin JPEG BB (43 HE%h VGA, Bl 1024*768) . RS,
DS1 5%, EMBORAERINZ G, B “W7 M—m, f&nmBeh, [N DS1
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Ko BHN, ATLUER USMART %8 OV2640 KIZ1Ees, J7E KR, DSO &M T1E
INERFIBITIRES

A S8 FH B A A PR IR A

1) $8/R4T DSO

2) KEYO 1 KEY1 P44k

3 HFO1

4) TFTLCD itk

5) ATK-OV2640 % kit

ALIENTEK ATK-OV2640 % HAE E—T LG EMN i, X BERNEEANH
ZA S ALIETEK %A1 V3/ ¥59% STM32F103 FF & iR 1%+

FEFF R T A 2%9 (IHEEE (L V3 & P6/ FETER: PA), 2% L BEE/OLED
R R . AT H 204 ALIENTEK ATK-OV2640 1514 LB HUE X AME LT (P6/P4)
BPRT, %3115 STM32 WIS R (LRI V3 M, A& Jet e ok R R 58 4 —FF
KDk 2.1 fros:

OV DO PCO__ 26 128 PGI13 [0V SDA
: : PCO/ADCI123 IN10 PG13/FSMC_A24 L —
OV DI PCL__ 27 ARe1a1 o = 129 PGI4___|FIFO _RRST|
- : PCI/ADCI123 IN11 PGl4/FSMC_A25 =
OV D2 PC2__ 28 P =2 [[132 PG15___[FIFO OE
T TE P55 PCZ/ADCI23 IN12 PGI5
— ———— PC3/ADCI123_IN13 €26 VCC33
OV DA PCa__ 14 Bt =
— ———— PC4/ADCI2_IN14 : | [
OV D5 PC5 45 s GND 1|
- . PCS/ADCI12_INIS [ I 1104
OV _D6 PC6__96 ‘
T S5 PC6/M1252 MCK P6
‘ t PC7/1283 MCK 3
R o~ 5 ™) e Pl
JOY CLK OV _SCL PD3 117 | phsronc CLK 8§: zéi P lF:gg V\‘RéSTT
FIFO_WRST PDS 122 | bhoronC NWAIT I P LN RROEL
PWM DAL OV VSYNCJ PAS 100 | p.orisartt ck | OV D2 8§ 7 SURDI
FIFO_WEN ]JTDO PB3 133 | poorroo OV D4 1(2) 1? OV D3
FIFO RCLKJJIRST PB4 134 | oo/ INTRST OV D6 oo OV DS
FIFO RCLK 1 i: OV D7
| FIFO WEN T OV VSYN(C}
OV7670

2.1 G0 S STM32 i

M EEFTCUE S8k &5 5 5 STM32 IEB R N:

OV_SDA # PG13;
OV_SCL #% PD3;
FIFO_RCLK #% PB4;
FIFO_WEN #% PB3;
FIFO_WRST # PD6;
FIFO_RRST #% PG14;
FIFO_OE #z PG15;
OV_VSYNC # PAS;
OV_D[7:0]#z PC[7:0];

IXECZR S, R RIR EEE O 7, JRATR FEH OV2640 F 5 L BiHui
R T R, REE SR HH, A UME SR MM A T, OV_SCL 5 JOY_CLK
JLH PD3, Ft AERAZ S AN FAR A BT LR B A s FIFO_WEN #1 FIFO_RCLK NIF1 JTAG {5
54 JTDO A JTRST T, PR AR L mHE, ARl ITAG BN, 1M8%
P SW B (SW AR A FEHF] JTDO #1 JTRST); OV_VSYNC 1 PWM_DAC $£/H T
PA8, At At A Tt A AT LA H] B A

) ATK-OV2640 A5 K BEHUH AT R IR I ERAZ Sz 15, BR(E 5 4R STM32
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110 HHR R N:
OV_D0~D7 #% PC0~7
OV_SCL % PD3
OV_SDA #% PG13
OV_VSYNC #: PD6
OV_PWDN # PB3
OV_RST # PG15
OV_HREF # PG14
OV_PCLK % PB4

ATK-OV2640 G 5 R LT 5, SEviE B E 2.2 F11E 2.3 Fik:

-

~

2.2 ATK-OV2640 $515 SAHUE B2 M V3 AR

Sy

2.3 ATK-OV2640 $5A% Sk B IE RS 9L R AR
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AN1506

AP RBIFE (P ESLEK 6 ATK-0V2640 455 kR H S8, FRATEEM V3 1IIEAH
HLSZOG A A T . BB oy, AT B A EMNAH T, 1 KRR SHEAGFERIG
BIAT, X H, RATEBESHAGIREN TR, WA 3.1 fin:

Project
=T Project: test
E-s7 Targetl

[ Source Group 1

{d USER

[d SYSTEM

-5 HARDWARE
J led.c
] ILB3ecc
] key.c
J sdio_sdcard.c
1 spic
] w25qenc
J timer.c
] beep.c
] ov2640.c
J scch.c
J dma.c
MALLOC
FATFS
TEXT
PICTURE
USMART
README

@ -E-E-E
0 0 0 0 0 O O O O O = 0 O O O -

2]

rE

4, HAbRIE KK S B AGIREIRG AT AR .

2, FAKRE ov2640.c HLIHIF) OV2640_Init BE%L,
1191461k OV2640

I1HC B 58 LU BRI S 2 1600%1200 K~ A B 1!

113 54820, % Th

I HoAth B RACRY
u8 OV2640_Init(void)

{
ul6 i=0;
ul6 reg;
1% & 10

RCC->APB2ENR|=1<<3;
RCC->APB2ENR|=1<<4;

www .openedv.com

- ﬂ Project @E-:--:-I's {} Func... [].,T-':mp...

K] 3.1 ATK-OV2640 A% A HeMIR S2 56 T RS54
MR L, XERITAS KE AN HITE RIS T, O —LE

2R B ANF :

1565 GEZM X PORTB Hif 4
15618 B 4h % PORTC I 4

£

PRAGHEAT Y
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RCC->APB2ENR|=1<<5; I f$5E M5 PORTD I 4
RCC->APB2ENR|=1<<8; I f$RE4M 5 PORTG I 4
GPIOB->CRL&=0XFFFOOFFF;
GPIOB->CRL|=0X00083000;  //PB3 #iti,PB4 #ii A\
GPIOB->0ODR|=3<<3;

GPIOC->CRL=0X88888888;  //PCO~7 %A\
GP10C->ODR|=0x00ff;

GPIOD->CRL&=0XFOFFFFFF; //PD6 %\
GPIOD->CRL|=0X08000000;

GPIOD->0DR|=1<<6;

GPIOG->CRH&=0X00FFFFFF;
GPIOG->CRH|=0X38000000;

GPIOG->0DR=3<<14; IIPG14 #i N\, PG15 it
JTAG_Set(SWD_ENABLE);

0OV2640_PWDN=0; //POWER ON
delay_ms(10);

OV2640 RST=0; 1152157 OV2640
delay_ms(10);

OV2640 RST=1; &5 W EZ AL

SCCB_Init(); II¥1464% SCCB 10 [

SCCB_WR_Reg(0V2640_DSP_RA DLMT, 0x01); //#1F sensor 2517 %%
SCCB_WR_Reg(OV2640_SENSOR_COM?7, 0x80); //# & i OV2640
delay_ms(50);

reg=SCCB_RD_Reg(OV2640 SENSOR_MIDH);  //#El) %K ID &)\ 47
reg<<=s;

reg|=SCCB_RD_Reg(OV2640 SENSOR_MIDL);  //$ZH) 5% ID & /\fiL
if(reg!=0V2640_MID)

{
printf(""MID:%d\r\n" reg);
return 1;
}
reg=SCCB_RD_Reg(OV2640 SENSOR_PIDH);  //3#El) %K ID &)\ 47
reg<<=8;

reg|=SCCB_RD_Reg(OV2640 SENSOR _PIDL);  //#ZHL) % ID & /\fiL
if(reg!=0Vv2640_PID)
{
printf(""HID:%d\r\n",req);
[lreturn 2;
}
IIHTEEAL OV2640, % SXGA 4333 (1600*1200)
for(i=0;i<sizeof(ov2640_uxga_init_reg_tbl)/2;i++)
{
SCCB_WR_Reg(ov2640 uxga_init_reg_tbl[i][0],ov2640 uxga_init_reg_tbl[i][1]);
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return 0x00; //ok

}

I ER AR SE W) EA 4L OV2640 FHFEHT 10 11 (f35 SCCB_Init), #RJ5 i 3 B & 58 i
OV2640 M FF A48T WG . OV2640 HFF s 2 (HLTAY, BEERME, 24 K
HRMAESERE RS (VN (OV2640 Software Application Notes 1.03.pdf)), 7 & #4171 5
(IECE 51, FEHUE ov2640_uxga_init_reg_tbl X NEZH BT, %82 A 2 48, 77
fEWIEALT B 25 A7 S L N IRME %307 TTE ov2640cfg.h HLTHI

F4h, 1E ov2640.c HH, & LR EE, KEEARE T, RAHDEE:

OV2640_Window_Set A%, 1% £ T 1 B AL B i 1

OV2640_ImageSize_Set &%, FT % & KGR

OV2640_ImageWin_Set p&i%, T 15 E B & 1K/

OV2640_OutSize_Set A%, T 1% & B 5H Kb

K ARATAESS L WA EE) 4 MRE, AEEJuE 7RG Rt . 5Tk, OTE
% ov2640cfg.h HL1fi ov2640 _uxga_init_reg_tbl (%S, ov2640cfg.h SCAEIACHS N R .

1I0V2640 UXGA VG277 48 )T 5115

JIAsE T Wi oy 15 i
IIUXGA(1600*1200)
const u8 ov2640_uxga_init_reg_tbl[][2]=
{

Oxff, 0x00,

------ 1178 W 73 AR

0x05, 0x00,
o

/IOV2640 SVGA HIUHik 25 47 5 - 511 3R
IR R m] LA 3 30 i

IISVGA 800*600
const u8 ov2640_svga_init_reg_tbl[][2]=
{
Oxff, 0x00,
------ 1178 W 73 AR
0x05, 0x00,
3
const u8 ov2640_yuv422 reg_tbl[][2]=
{
OxFF, 0x00,
------ 1178 W 73 AR
0x00, 0x00,
3
const u8 ov2640_jpeg_reg_tbl[][2]=
{
0xff, 0x01,
------ 1178 W& o A
0xe0, 0x00,
3
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const u8 ov2640_rgh565 reg_tbl[][2]=

{
O0xFF, 0x00,
------ 118 W 5 73 AR
0xe0, 0x00,

o

DL EARES, BATEEE TIRZ (MHRRK T, HEadtf 5 M. AT T
it TR, BB SRR RS (MR A A thil), oA
NERENME, Lwn{0xff, 0x01}, iR /RTE OXFf Hutk, S A 0X01 XA MA-

AN K4 BT ov2640 uxga_init_reg_tbl A1 ov2640 svga_init_reg_tbl, %M T &
OV2640 %irth UXGA Fl SVGA #rR KIS, FATHA T ov2640_uxga_init_reg_tbl iX4M41
4, SERN OV2640 HIFIEAIL (% E N UXGA). )i OV2640 i 4k & RGB565 if /&
JPEG, mifSilid s st s, il RGB565 A, ilid—M%4l: ov2640 rgh565 reg_tbl
WHERIA, it JPEG I, JEE ov2640 yuv422_reg_tbl A1 ov2640 jpeg_reg_thl P4
HIE.

ok, BA1EE dma.c BT 6 %: MYDMA_SRAMLCD_Init f1 MYDMA_SRAM
LCD_Enable. 25T ##&m RGB565 KGR M2%, AFHIFEKH DMA M7, #EUEEHE
s LCD, LR AR i R/ il 26 o 3@ /i T 1R 27 ~F , FRAT1 i, 22k LCD B 7R OV2640
PIEME, AT RGB565 # X, RN, FRATENE, OV2640 fit, 1E8—1TE1E
HoekefE, A28 (HREF MRHESE), 1XFE, BAMELCRET —ITRGBERE, 76
HREF MK H-FRIIX B E N, 1325 DMA, @it DMA B2 K i%4y LCD, MiA G EAR
FE— L, S IR LCD, XK KRR 1T RECEK,

XA RIS a0 T

/ISRAM --> LCD_RAM dma fic &

/lcaddr: YR HuhE

1116 £, N SRAM &% %] LCD_RAM.

void MYDMA_SRAMLCD_Init(u32 caddr)

{
RCC->AHBENR|=1<<1; II7F )5 DMA2 Hif
DMAZ2_Channel5->CPAR=caddr; IIDMA2, 517 fi#s Hihik
DMA2_Channel5->CMAR=(u32)&LCD->LCD_RAM;// H kil Jy LCD_RAM
DMAZ2_Channel5->CNDTR=0; IIDMA2 fE 5% &, BE N0
DMAZ2_Channel5->CCR=0X00000000;// & fii
DMAZ2_Channel5->CCR|=0<<4; HNFMR L
DMA2_Channel5->CCR|=0<<5; 115 A
DMA2_Channel5->CCR|=1<<6; 114N i 186 -E A
DMAZ2_Channel5->CCR|=0<<7; A7 A A E 3G AR X
DMA2_Channel5->CCR|=1<<8; AN B Wi 2 16 fr
DMA2_Channel5->CCR|=1<<10; A #5096 FE 16 £
DMA2_Channel5->CCR|=1<<12; AR S 2
DMA2_Channel5->CCR|=1<<14; A7 At 28 BT A B 20 (O 75 AN °K)

}

IIFF 53— SRAM %I LCD [¥) DMA [fif&46
void MYDMA_SRAMLCD_Enable(void)
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{
DMAZ2_Channel5->CCR&=~(1<<0); 11% ] DMA £ %)
DMAZ2_Channel5->CNDTR=lcddev.width; //¥ & &K &
DMA2_Channel5->CCR|=1<<0; 11772 DMA £ %
}

i, MYDMA_SRAMLCD_Init %1, T &% DMA, XHRH DMA2 i#ib 5, =&
PUAF A 28 B AF 0 2% (OB AL S, TRt y: caddr, @iz B S HUL ik, mH R
hM4: LCD->LCD_RAM [ytitik, k& LCD (1) GRAM.

M MYDMA_SRAMLCD_Enable ei%t, WIH T8 sh— k& dateh, 1E4%E5%T LCD
P9 E, BOAFRATAE N OV2640 REEMIEHE, DIAT NHAL, SREIRATIEE OV2640 KA
i RTS8 T LCD a3, IXFEHH AT & 3% T LCD M9 E, BT LA DMA &R fi
HEK L& LCD %)% (lcddev.width).

BMRFEAS—ATRGEYEREx )5, HH MYDMA_SRAMLCD_Enable H%,
BIA 58—k DMA &4, SREHUAT DL a6 REE T — 47808 17, MIm#2 = BMECR R BE .

BUF, ATE test.c BEMACHS, R

#define OV2640 JPEG_WIDTH 1024  //JPEG 11 & 55 &

#define OV2640 JPEG_HEIGHT 768 IIJPEG AR &=

u8* ov2640_framebuf; IIMIZZAE

extern u8 ov_frame; JI4E timer.c HLTHI 2 X

13044 338 G 55D

/Imode:0, B & .bmp 441,617 . jpg ST

/Ibmp #H4& R: 10:PHOTO/PIC13141.bmp™ i S 1444

lljpg 4H.& BT an"0:PHOTO/PIC13141.jpg™ i L 444

void camera_new_pathname(u8 *pname,u8 mode)

{
us res;
ul6 index=0;
while(index<0XFFFF)
{
if(mode==0)sprintf((char*)pname,"0:PHOTO/PIC%05d.bmp",index);
else sprintf((char*)pname,"0:PHOTO/PIC%05d.jpg",index);
res=f_open(ftemp,(const TCHAR*)pname,FA_READ);// 2] X A~ 14
if(res==FR_NO_FILE)break; INZSC A B AR =1E R FRAT TR 2.
index++;
}
}
110V 2640 T4 £ 5 il

G LCD 73 HE R A E, REAFRKZSH

void ov2640 speed_ctrl(void)

{
u8 clkdiv,pclkdiv; I B0 53 35 2 B0RT PCLK 4349 R 50
if(lcddev.width==240){ clkdiv=1; pclkdiv=28;} 112.8 5} LCD
else if(lcddev.width==320){ clkdiv=3; pclkdiv=15;} //3.5 5} LCD
else{ clkdiv=15; pclkdiv=4;} 114.3/7 <} LCD
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}

SCCB_WR_Reg(0XFF,0X00);
SCCB_WR_Reg(0XD3,pclkdiv); //# & PCLK 434
SCCB_WR_Reg(0XFF,0X01);
SCCB_WR_Reg(0X11,clkdiv); /¥ & CLK 734

110V2640 #15 jpg Bl A
Ilpname: Z2ARAZ 1T jpg HE A B2+ 7
[13R JR{A 0, 1% 1)

I

Fotth, B R AR

u8 ov2640 jpg_photo(u8 *pname)

{

FIL* f_jpo;
u8 res=0;
u32 bwr;
u32 i=0;
u32 jpeglen=0;
u8* pbuf;
f_jpg=(FIL *)mymalloc(SRAMIN,sizeof(FIL)); T RE FIL =775 R A7 X 3
if(f_jpg==NULL)return OXFF; AT H T R
OV2640 JPEG_Mode(); I151# 8 JPEG FiX
OV2640_OutSize_Set(OV2640_JPEG_WIDTH,0V2640 JPEG_HEIGHT);
SCCB_WR_Reg(0XFF,0X00);
SCCB_WR_Reg(0XD3,30);
SCCB_WR_Reg(0XFF,0X01);
SCCB_WR_Reg(0X11,0X1);
for(i=0;i<10;i++) 1135 10 W, 545 OV2640 H 3l 75 4F (B F P 2 81D
{
while(OV2640_VSYNC==1);
while(OV2640_VSYNC==0);

}
while(OV2640_VSYNC==1)//JF44%4E jpeg Fi¥i
{
while(OV2640_HREF)
{
while(OV2640_PCLK==0);
0v2640_framebuf[jpeglen]=0V2640_ DATA;
while(OV2640_PCLK==1);
jpeglent++;
}
}

res=f_open(f_jpg,(const TCHAR*)pname,FA_WRITE|FA_CREATE_NEW);
I3 I 5% e, I 2 s SO

if(res==0)

{
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printf("jpeg data size:%d\r\n" jpeglen); /& F$TEN JPEG SCAFE K/
pbuf=(u8*)ov2640_framebuf;
for(i=0;i<jpeglen;i++)//Z53k 0XFF,0XD8

{

if((pbuffi]==0XFF)&&(pbuf[i+1]==0XD8))break;

}

if(i==jpeglen)res=0XFD;//#* £ %] 0XFF,0XD8

else 32T
{

pbuf+=i;/M# £] 0XFF,0XD8 4t
res=f_write(f_jpg,pbuf,jpeglen-i,&bwr);
if(bwr!=(jpeglen-i))res=0XFE;

}
f _close(f_jpg);

OV2640_RGB565_Mode(); //RGB565 5

myfree(SRAMIN,f_jpg);
return res;

}

int main(void)

{
u8 res;
u8 *pname;
u8 key;
u8 sd_ok=1;
ul6 pixcnt=0;
ul6 linecnt=0;
Stm32_Clock_Init(9);
uart_init(72,115200);
delay_init(72);
usmart_dev.init(72);
LED_Init();
KEY _Init();
LCD_Init();
BEEP_Init();
W25QXX_Init();
my_mem_init(SRAMIN);
exfuns_init();
f_mount(fs[0],"0:",1);
f_mount(fs[1],"1:",1);
POINT_COLOR=RED;
while(font_init())
{

117 B8 AR R S A 44

118

110,sd RAIEH;1,SD RIEH.
Mg &1t

IfTES it

ARG Bk E

15 9T46 46N 115200
IBERHIAR A,

II¥13EL USMART
HHTUEAL S LED R F 32 1
HATAE A F2 B

¥4 LCD

150 3R] UE AL,

HHT4EAL W25Q128

HARTEE A A8 N A7 it

1174 fatfs #H AL & HIVE N A7
I1#2# SD

I1FE#, FLASH.

aeieis

LCD_ShowsString(30,50,200,16,16,"Font Error!"); delay_ms(200);
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LCD_Fill(30,50,240,66, WHITE); //i5 % &
}
Show_Str(30,50,200,16,"STM32F103 J1 & #%",16,0);
Show_Str(30,70,200,16,"0V2640 & FHHL52%6",16,0);
Show_Str(30,90,200,16,"KEYO0:41 & (bmp #X)",16,0);
Show_Str(30,110,200,16,"KEY1:311 [ (jpg #% X)",16,0);
Show_Str(30,130,200,16,"2015 4£ 4 H 16 H",16,0);

res=f_mkdir("0:/PHOTO"); 18 PHOTO (4%
if(res'=FR_EXIST&&res!=FR_OK) /[K " T %
{

Show_Str(30,150,240,16,"SD 4%, JTCiZ 41 H81",16,0);

sd_ok=0;
}
0v2640_framebuf=mymalloc(SRAMIN,52*1024):// Hii#5 i 2% 17
pname=mymalloc(SRAMIN,30); /977 B A% I SCAF 44 23 B 30 A7 (1 N A+
while(!pname]|!ov2640_framebuf) // P 7743 fic H 4

{
Show_Str(30,150,240,16," A 7743 Bit. & 151", 16,0); delay_ms(200);
LCD_Fill(30,150,240,146, WHITE); delay_ms(200); //i&& &ox
}
while(OV2640_Init()) II¥1EE AL OV2640
{
Show_Str(30,150,240,16,"OV2640 %i%!",16,0); delay_ms(200);
LCD_Fill(30,150,239,206, WHITE); delay_ms(200);
}

Show_Str(30,170,200,16,"0V2640 1™ 16,0);
delay_ms(1500);
/ITIM6_Int_Init(10000,7199);  //10Khz {140, 1 Fb4f oI, 57 i U AS$T BN i %
OV2640_RGB565_Mode(); IIRGB565 143
0OV2640_OutSize_Set(lcddev.width,lcddev.height);
0v2640_speed_ctrl();
MYDMA_SRAMLCD_Init((u32)ov2640_framebuf);
while(1)
{
while(OV2640_VSYNC) /% f5ifs 5
{
key=KEY_Scan(0);  /IAS3Z i
if(key==KEYO0_PRES||key==KEY1_PRES)

{
LED1=0; //IDS1 %
if(sd_ok) /ISD R IE% A 7] LA
{

if(key==KEYOQ_PRES) //BMP #1i#
{
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camera_new_pathname(pname,0): 1145 3304 44
res=bmp_encode(pname,0,0,lcddev.width,lcddev.height,0);
}else if(key==KEY1_PRES) 113PG #1H&
{
camera_new_pathname(pname,1); IS B34
res=ov2640 jpg_photo(pname);
OV2640_OutSize_Set(lcddev.width,lcddev.height);
0v2640_speed_ctrl();
}
if(res)/[4A {4 A 1R
{
Show_Str(30,130,240,16," 5 X\ SC4F45%1",16,0);
Yelse
{
Show_Str(30,130,240,16,"#1 & .21, 16,0);
Show_Str(30,150,240,16," {17 :",16,0);
Show_Str(30+42,150,240,16,pname,16,0);
BEEP=1; /&N 3540 0Y, $27 40 i 58 ik
delay_ms(100);
}
Jelse I1$E7~ SD -RE8 R
{
Show_Str(40,130,240,12,"SD +4&i%!1",12,0);
Show_Str(40,150,240,12," 1 B T BEA~ T FH1,12,0);
}
LED1=1; /IDS1 K
BEEP=0; 155 A e g 2%
delay_ms(1800);
}
}
LCD_SetCursor(0,0); 1% B b5
LCD_WriteRAM_Prepare(); /71155 N GRAM
linecnt=0; INTGAHES
pixcnt=0; MG Z T HAE =R
while(linecnt<lcddev.height)
{

while(OV2640_HREF)

{
while(OV2640 PCLK==0);
0v2640_framebuf[pixcnt++]=0V2640_DATA,
while(OV2640 PCLK==1);
while(OV2640_PCLK==0);
0v2640_framebuf[pixcnt++]=0V2640_DATA,
while(OV2640_PCLK==1);
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}
if(pixcnt)
{
MYDMA _SRAMLCD_Enable(); /)35l DMA %3 4% %
pixcnt=0;
linecnt++;
}
}
ov_frame++;
LEDO=!LEDO;

}

X I 4 DR, 1565 camera_new_pathname %, T8I IR SO 4 .
R O] DURA R BT G R 1 ST 2 BB ) (NS SR IHI ST, 78 bmpljpg #1 R B 75
SRR RZR AL, SR — A SO 4 .

SRJ5, ov2640 speed ctrl EB%L, T E OV2640 () PCLK M. RNEATH )2
STM32F103 EL#IKX5) OV2640, 1 STM32 1) 10 # & L i1, 24 PCLK i RE (%, 2
REARR, SEEIEELR, Aok, X BEEATEZRE, £XAF RS H LCD, X 0V2640
BETANFIBCE , AR AT DLIE & K42 OV2640 % H I3 -

4, 0v2640_jpg_photo &%, FT IPG . 3k N iZk %L, BATEE OV2640 4 jpeg
X, AREHYE OV2640 JPEG_WIDTH i1 OV2640 JPEG_HEIGHT X A%, e i &
B RS By STM32F103ZET6 6 N A7 i K sl 64KB, F-ATTHIIE 1 52K FH T3 JPEG
B, R AAF 1024*768 741 jpg B . bk, OV2640_JPEG_WIDTH HIME N
1024, OV2640_JPEG_HEIGHT HI{EA 768. WIRARMHNAE 28 (15 150KB LL ), NALL
JE XN E, B R J2 1600%1200.

ERE R RS, BB PCLK %, DUE5E% R4 IPEG B4 .. BFINFEE JPEG
BG4 e, OV2640 THFZE—BEESRIAESE (A3hiiEEs, B-FdEt4m), Brel,
PATEFE AT 10 MUKEE CGRNEREM EURATRRIR ), SR S5 A iR K —Mi JPEG £i4f,
XEMRETAEL KRB, CEFEHNAT, TEMLILRE— TN AR kR
10, {E5ER JPEG BUME RS, BT (EF R THEWE, JPEG AR &
PL OXFF, 0XD8 3k, DL OXFF, OXD9 Z5EM)), AJEKEARERIN jpeg HIE S AN SD
£, SEM—IRIPG . HUFeRUn, BE OV2640 K E RGB565 1z, LUEE EE ER
F| LCD.

5, main BREL, WG T R BN, RIS ATK-0V2640 $ A% A
P, EXIMELRThZ 5, % B OV2640 & RGB565 fiy iz, ik & E G5 R~ LCD
SHER, LUMEAE LCD LT 2R R A B FE Bd .

21 0V2640_VSYNC 15 5 Ay F P, A SREEEE , AT He a4, LUE#E1T bmpljpg
EELGE

4 OV2640_VSYNC {55 R P i, 12547 OV2640 1 BURER R4, LT NEAT,
44 DMA fE%, 56 OV2640 HIEIG R A iEIE DMA &% LCD WoR, RENEES
—WRECENHEL T, ZEBRAHZHT .

A, FAVEET USMART ki BRI T34 LK Z54, Frbh, 7E usmart_config.h B
&2 usmart_nametab ) P 2540 :

struct _m_usmart_nametab usmart_nametab[]=

{
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#if USMART_USE_WRFUNS==1 [/ 5AHRE T 55 #elE

(void*)read_addr,"u32 read_addr(u32 addr)",
(void*)write_addr,"void write_addr(u32 addr,u32 val)",

#endif

&

(void*)SCCB_WR_Reg,"u8 SCCB_WR_Reg(u8 reg,u8 data)",
(void*)SCCB_RD_Reg,"u8 SCCB_RD_Reg(u8 reg)",
(void*)OV2640_Auto_Exposure,"void OV2640 Auto Exposure(u8 level)",
(void*)OV2640_Light Mode,"OV2640_Light Mode(u8 mode)",
(void*)OV2640_Color_Saturation,"void OV2640_Color_Saturation(u8 sat)",
(void*)OV2640_Brightness,"void OV2640_Brightness(u8 bright)",
(void*)OV2640_Contrast,"void OV2640_ Contrast(u8 contrast)",
(void*)OV2640_Special_Effects,"void OV2640_Special Effects(u8 eft)",
(void*)OV2640_Color_Bar,"void OV2640_Color_Bar(u8 sw)",
(void*)OV2640_Window_Set,"void OV2640_Window_Set(ul6 sx,ul6 sy,ul6 width
,ul6 height)",
(void*)OV2640_OutSize_Set,"u8 OV2640_OutSize_Set(u16 width,u16 height)",
(void*)OV2640_ImageWin_Set,"u8 OV2640_ImageWin_Set(ul6 offx,ul6 offy,ul6
width,ul16 height)",
(void*)OV2640_ImageSize Set,"u8 OV2640_ImageSize_Set(ul6 width,ul6 height)",
(void*)OV2640_JPEG_Mode,"void OVV2640_JPEG_Mode(void)",
(void*)OV2640_RGB565_Mode,"void OV2640_RGB565_Mode(void)",

XA, FATH AT LB USMART #§ B3GR, BRI, Z8 . X AR
2, HAh, BALERTLLET SCCB._WR_Reg A1 SCCB_RD_Reg iXFi/NEREL, SRAE BRI EEL
OV2640 &I B, W SEIEEAg L i .

4\ W,

RS RIh 2 )5, 1@ TS %] ALIENTEK S V3 B0 k5 9< STM32F103
FERIR b, e SD RAI ATK-0V2640 #i AR IR BT W& WiEA SD R,
P RESE el

AL OV2640 WG, SatenE e, AAJEEIFRIRE LCD b, #IFih %
7k OV2640 FHZ LA H T IR B EE T . DSO A AEMINGR, $RFEF EAEIELT.

e, 1% KEYO /] BLIEAT BMP 01, A BRI 20 PR - $4 KEY'L A LUEAT JPG
M, RS TE 2 VGA(1024*768) 73 Hi 4

Rk, WK 4.1~4.3 fios:
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=R

L5+

%] 4.1 bmp HARERETK (3207480 43 HE%)
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4.2 jpg MAMERETK 1 (1024*768 43 HE%)

4.3 jpg MIEAETK 2 (1024*768 433D
K 4.1 ALK KIZ ALIENTEK 3.5 <} LCD Bibk, 2r##54 320%480 LA, 1K)
Bl /2 320%480 4 #kae, DRNERATTHEE MBS UH 2 UXGA(L600%1200) 4 ## 3¢, 1M FER
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it K/NEE R 320%480, FrLARIGHESE T, SECRIE™E, HLLEERT .
Kl 4.2 fE 4.3, MJERA PG M, FrfF 218 jpg B, SRAEG S H KA VGA
(1024*768) Zp#%, XFEEGU S MR, WA EMAETE (1024/768=1600/1200) .
[, fRiEATPAZESR T, 3@id USMART ] SCCB_WR_Reg %5 iK%, K& OV2640
%% 217 o, R BRI OV2640 Y E Y, 1 4.4 Fis:

4% vCOM V2.0 =10 X

void OVER40_Special Effects (ud eft) - .
woid OV2R40 Color Bar (ud sw) FRMIEE
void OVER40_Window_Set (ulf =x, ulf sy, ulf width ulf height)

ud OVZE40_TutSize_Set (nlf width, ulf height) ['3'3"""31“53‘5EEL’-L ']
ud OVZE40_ImagzeWin Set (ulf offx, ulf offy, ulf width, ulf height)
ud 0V2R40_ImageSize_Set (ulf width, ulf height) :
void OVZRA0_TPEG_Mode (void) HE 115200 _
void OVZE40_RGESES Mode (void) .
gkt 1
I SCCE_WE_Reg (OXFF, 0X0)=0X0; gl

SCCE_ED_Reg (0XD3)=0XF; L

el
RO

— | pEE0 || #eEE |

SCCE_WE_Reg (DXFF, 0X1)=0%0;

m

SCCE_RD_Reg (DX15)=0X0;
OVEE40_Color Bar (0X1);

g | BERE | thivits | Z5Eh |

[ 1ist 7] SCCE_WE_Reg (DX11,1)

(7| SCCE_WE_Reg (DXFF, 0%00) 7] SCCE_RD_Reg (0X15)

7] SCCE_RD_Reg (OXD3) | SCCE_WE_Reg (0X15, 0X1)

("] SCCB_WE_Rez (0XD3, 28) 7| SCCE_WE_Reg (0x73, 0X10)

(7| SCCE_WE_Reg (DXFF, 0X01) 7] OV2840_Color_Bar (1)
&R |[t-; |[F-& | EA |

@ ~ lwww.openedv.com |S119 | Ri1550 | cTS=0 DSR=0 DCD=0|

4.4 USMART i OV2640

B, fE main ERECHE T, FRATEUN TIM6_Int_Init BB, Htal LUK LCD iR
SRFTEN R, BRINR A Wit 5 T B, 2 805 OV2640 FE 44T W, BT AT/ mi4T el S,
AR,

L, TEHM V3 F59E STM32F103 J A&k -, *FT 2.8 5) TFTLCD (240*320), A
BIFE T RMER Ak 7 Wi, %FF 3.5~ TFTLCD (320*%480), AfFIfE S xmiZalik 3 i, *fT
4.3 ~}/7 ~}H TFTLCD (480%800), NIAZ] 1 i,
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