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49 OV5640 5Eif RAW2RGB REERRS

|-02_ Bt sl

TR |--- ch49_acz701 57(?V5 640 _ddr3_raw2rgb

|-mmmmm RAW2RGB.zip

[------ acz7015_ov5640 ddr3 raw2rgb tft hdmi.zip

FHRA SRR

WL TR RS A S, 5 T LA S) ARG 7Y, ] LABEIT AT
P BRER AT

B

RAWAS X BN F A E RS MBI REEIE, BT EALTEMiER
W2, BRHMERER), THELSHITRBRE, EFSHTTHRAS 20
B, A CARAW AR X 48 A 5233t %, VARAW2RGB A2 3k A 4%, SE3LT RAW 4%
A 4 % %) RGB888 #& X A 47 09 4% 4%,

AT B Rt RAW $048 A L A4S XT3, MG 3K T RAW2RGB #3149
IAFRIL, QLI&4elT £ B AT RO H LT RFAARE @A RAW 81L&,
Yo T A 2 W MR E BRI HEPDIR T, VAR AT ARIEHE PR A+ H AR 2 89 RGB ¢
A, FERMRERTAS TR AR, TREM K RAW HIEaIRKEHS
Fr B,

49. 1R I65HE RAW

1EHT FPGA WEMEREE RRGEH, TATEAFT B — sl 25 BURE R
RS A, EMGEHE A8 Sk BBOL FRT iR )5 2 T2 B Bayer 4% 1R
G B, R EUE I TR o T IRATTSP BT fuk 20 Y H s Ak =X,
RGB565. RGB888. YUV422 &%, #\Z&1ER4A RAW £di il b2 id $5 Sk W B
mmpﬁmﬁmI&ﬂFﬁﬁm BT HIEEE TN, HAESH S5

ST, DRI AR e A A A R

VE RN B i R UG I HEE, RAW A% RS 5 HU 2 G S, R
Yo — R AL XANEEE A BT RE AL AR A AR e, BTUARR T
BEe 2RI B A, AR, iR, WRESET L E O
SRAEJGHAEE . RN BN IR BR 34T A0 8], By DU BRI R 22 AR /1

FIE, RAW A% 0 22 (1 2 8] R R 113 BB 3R # K. JPEG #% U3¢
PEFR S 8 LB ST, RS 256 Zo ARk, OV5640 4%k T FF 8 78k 10
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AN FPGA EIBA R FEIEFIR

LSETFHESREHY FPGA 2L TR HED FRMR #HI SIEHHARL=TL—H

AL RAW s A Mt , thatfiRE L HEZAT 1024 JziiAql. 8% 250
A FRERERE MM, BN, Fril—8 250 20 R IHE &
PHERER 2 KE 2 7R ARG KA MR DAL 8, ARSI R 12
8 1AL 1] RAW 4% 03 HE .

RAW BAAR G R 2, mHE S BEREHEK — S AR A& AR
KRNI R, EIEHR RAW Ed 5 HAH SR = AR AT I E 5, AT DL
Btz RO R 1) RGB88S R fH. B il e 5 HAAMPM B R st T iz 5,
B AANME R SHRRESEILA RAW 21| RGBS8S AR, [F i 25 Fh AH B A A B ik
R BT EIR.

49.2Bayer B HERE ]

49.2. 16 RL R E

FAE ST RAW #3505 21 RGB8SS A% sV (1 4, FRA T 2652 1 1
RAW # 2 UEIE R 454 . 1X B PL OV5640 X5 500W 14 % 1 CMOS 545k i,
N BH G R

OV5640 & — AL CMOS B LIRS, 1A MERIGLERE, HEE
VRt R IS ) S RO R A O B 7 R AR B 5 5 . e =
TC &N B ()5 FE A S R AR MBS, BT DL AR 2 ) A 1) g o
ITBEUE Y, BRI R WA E .

A RE L DRI A, TATTIEAS e imis R e — Pl B BB,
B, (EYITYEF LS HEANNA: BARFTRE, Sebr bR =R AR
A E, X=FEEARAN N (RED). 4 (GREEN). # (BLUE), #
IR Z N =R . I X =R AL A R LR A, whnT DR 2
M AT Bt . 5l 3 2 2 2T NGt 3 BB — L — I LU R S B 2, 36
BN 0. FEIE 49-1 N =FiFi R A28 LR WS~ 2 - .
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a9

ek S

Kl 49-1 JLARH W 7R =

BEARCLFIE, & —AOGZAR AT DA = IR (2 A A B IR & 45 2
BOR, IBATA TR ZAEIMERE ZAOCL N = S I LL B, 285 A i b A3
IR Tk, b REME— B X AROCER M R I T o BT LA B A% I L 1 P i
RRHC e, SERURLR N — ROGZ I = IR R s BE AT 4, g =R i —
Pl € P 5 L R AR B A5 5 o BRI 7 107 SRR RO 2R 1 FL S8
B

R, AR BA TR = S P R R SR Y 5 L 256 2, AR A
B PR SR LT LA — A 8 ML ok, 0 TRzt o B i
59, BCEUICIZEE &, 255 Koz tsn iR, XAk, s LU —
A 24 A7 BERI AR RME Rz RIS 1o B LR ST AR R = i

B BUE IR 49-1 Fios:
%5 49-1 JURNE WL 1 =B 0 3 T

AN e [ B ATEaN H S|
q 255 0 0 255 0 255 255 0
4 0 255 0 255 255 0 255 0
" 0 0 255 0 255 255 255 0

X Fh e 1) J7 2t A2 i UL RGB888 #8 .. filTiH RGBSSS il A2 i FH
3A 8L IEE R n—FhEte, Him ) MR radtnse, B/ \URREES
m, K/ ERREE R, LR sFEitaH RGBSSS /& KR i &K% 49-2
FiR:

* 49-2 IR WLBIET RGB888 K

a 23 L L A £l i} H
RGB888 | 0xff0000 | 0x00ff00 | 0x0000ff | Oxffff00 | OxOOffff | OxffOOff | OxfIffff | 0x000000

AL AT AT AT CARIIE, R AR M A RE X R AR = R
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O BRE AT AR RIETE S, iR —RomzBie 7. (HEETR, H—
AN]SR T o ARl A B — IR ARG H ) = iR € R SR RE 40 AT AR 4
We ? XA I B0 —HOGH =R 7 5

FIT 1B G ) = 56 23 Bt il i B B, RO g 1) =B ea 4 il
MSTIERCH K, 4 =FhE ML S IR 2 5, ok R s FH A e 28 X %
R AT R T . SR S R ISR R R, R A A
P 49-2:

T Y e
— -

K] 49-2 BEEN

R INATEIC A, BURE LT R ) e 2kl il P iy BliR O e, Ed
ZATA, RTBE=AANFRBUERIIEC R, BAEXT RN K E & Ie Lkt 7 7)
B, BRI =R, IRJE AR 0 2% R BOG O BN 1] (1 B85 1 ) T e
BEATHEH, b RETS 2% A OISR U T .

W BRI BRI AL, Aot TT i R BEXT— RS K e AT I,
AR EERS— HOCE A =R 7 RN, B 2= RO TE e IR R 2
CMOS K5 AL s B b okl X — AN Fro gL e R — M
o ERXME, M INBOtT R —MEE, A MR
g, MR RN —ME e

BEAREE MG R R BRI — R, AR08 — AN SOR 1 —— {4 fefs
FEEAOCER M =P EIENE? BRI 2D 3 MR, BMERK
RLZADGH— M, SR JE = MR AR XA =Mt /) & 2R B R
Iy

B, 3 MEE R A =MPit &, BEREIL BT, SE
br L AR 3 MEB R AR B YRR . Se R T ik iZ A2k RN 12
P S B BN, = P8 7 BOGZR A G R BRI, HJosEgniE, — ARG
A%, AR RN RO, RERBET LR N, & FOLLHE
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A8 FPGA E1BA RS IEF IR
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i BT DR R ADR IR =Rt 8. Bk, BERMGER A e R
JRUR) D A T BN B RS [, IEAS A PR RO 3 B (R A ks

FET A 7 i B
TR T MR PuX e [, WA T 2 44 FE/K (LR AR Bayer) 4.
49.2.1.1Bayer EPEE X

BOCHE R T, A A EUT BB E sk 2L RN AR R, B MERUT
[ 2 T B 2 L AT R IR NAR R, i 7 K 8 1) i T B 2 s A KRR R
A (BB E LD AN SR N AR B, o e A% SN ] 49-3 R

49-3 Bayer 4E [

WRYEIXF o A U, 7E Bayer JEREH,  DAAHRBEI DU MERIE 4L, fEiz4l
T, AN SR L B R R XS AT, T3 AR PAERE U 73 X L N 21
o EAURMNIE B AR MEER, SR 3 MEERLADRI R,
Bz AR R =R R R E N ZST . B 49-4 NEE
felas FM b aa B EL AT
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_ column readout direction

black pixels

Flrst Clear
- Pixel (10,50)

G1|R[G1] R |G1| R |G1| R |G1

G1|R[G1] R |G1|R|G1| R |G1

G1|R[G1] R |G1|R|G1| R |G1

row readout direction

Kl 49-4 (G RWMF AT

WX B 8*8 HIFEREHEAT AT I, EREANERET, BRI ERRE
HRAHE 49-5 Prox WU F s -

K 49-5 ZE PRI B G &

FrbL, FESEPrpita e By, & Emal 5daits, B UAME R M E
W EFEEFFN—A RGBIE RO, WFHEHEES N RAW2RGB, X BHL
e EAVIAMG R S v, BAREE S EE K 49-6 Fs:

Kl 49-6 FHAR VYR 2 BT AR S X

PREALNIMNME RZ P A BME B s E, MmN EsERTY, 53
sty E, W=MEe s sl — N RGBEAME R, HNEREE
ZH RN & 49-7 Frw:
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49-7 RO

LI e, BB BRI T IR ME AT LA F M 2
54U, JRASE 40 RGB UG, BrelBieskil, @20 LI —4
KGERSHE Z DB R, BieeRs2040 RGBIEANERE, BREAN
PSR AN A AR — Rt . (ARG I(HIZHG, HAtHH RGB M¥dEHE
A B R BRI 25 T H Y BEAG RN U

1 Bayer 8 & 4EF A, R EAEH — MRAGHLE:, KOO — MR R
BTN B R AT F o dm il RE A5 B — iR e BB IR R R
BRI

49.3RAW # RGB H L) FPGA L1

£ T g e B ER N RAW Zd 5 HAERIT 4675 T kT gz 1,
(B ELROR BRI R Al T R REATIZ SR 2 WA KR A7 51U, %2 Bayer
FEFEFATI OB E R —ME R mdt AT Z s EN, R ZR0E A0 S 5
i BN AT SR AT EE, B2 R EREE R A EE DU AT %
FUETN TR N7 AR R AT . A A SR U S R, el K B BATIEE TR
B 2x2 SEABAERE T .

49.3.12x2 FEAEFEFE A FREX

FEHT FPGA WEIG AL, FRAT— s i RAM-based Shift Register
IP #% (977 Sk SEIR AR A5 FE HO BRI . 1% TP MONFEAL 27 A7 0%, & — P Arfi e pi Ay,
FH P AT DAAE B A8 A7 25 A7 PRI B AR P8 SR o) 5o 04l PR 4B IR

WAL B A 2R HIAL5E 5 RAW MR B0E — 3, IRESE T 1T EEGME R
N LM —IT B R SRR N BB S Ar s e, BT R AN
K AN G 88 N T — AT BUR B R0 AL 308 . IR A B A7 de dar o (B
NFEAL A7 45 B 2 B o M IAE ST Hh o) SR AN, 5 o BB A%
SR AT RS MR R A, s RENIAF S s — AN 2x2 MBS B RE,
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AN FPGA EIBA R FEIEFIR

LSETFHESREHY FPGA 2L TR HED FRMR #HI SIEHHARL=TL—H

DL 49-8 14

Data7 X X X X X X X DO
L [ oo X X X X X X DO D1
& | DS X X X X X DO D1 D2
& .
o X X X X D0 D1 D2 D3 ~-» D1 | DO
ey
(%]
g | X X X DO DI D2 D3 D4 »| b9 | bs
©
'2'“7’ Data2 X X DO D1 D2 D3 D4 D5
<
o
a1 X DO D1 D2 D3 D4 D5 D6
a0 Do DI D2 D3 D4 D5 D6 D7

& 49-8 RAM-based shift %7 {748 5 W %1 247

s AT —47 R 8 M, 28— AT28 — MR DO, 2 =AMk N D1,
IR, LB ATHE NI, BN ¥ 5% D8, D9. DO, D1 RN
— TR BT A4, D8 D9 NG N AT N BTN S, HIE T IX P9ME,
BATE A A% R ILHES 75 DS 1 RGB AR R 1H. 117K 8 ) 2X2 R
TAAE T H R R, HF 2X2 e H M+ DO 5 D1, D8 5 D9 (17
AR

49.3.1.1RAM-based Shift Register

b SCHEFIF) RAM-based Shift Register N 17 8%, s& — MG e iR,
Vivado HR it 1 SKBLZAF# A1) TP #%, {E IP Catalog FFE A 7 REIR 2%
1P,

Z IP 3G =AM E TR, 25— NG & DU a0 ] 49-9 R
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AN FPGA EIBA R FEIEFIR

LSETFHESREHY FPGA 2L TR HED FRMR #HI SIEHHARL=TL—H

RAM-based Shift Register (12.0) '

@ Documentation

IP Location (' Switch to Defaults

() Show disabled ports Component Mame | c_shift_ram_0
Configuration Initialization Output
-~
Shift Register Type
®) Fixed Length () Variable Length Lossless
Optimization
When a variable-length lossless RAM-based Shift Register is selected, this parameter specifies
ifthe core is to be optimized for area or speed
Optimization  Resources
Clocking Options
[¥¥) Clock Enable(CE)
Dimensions
Width [1-256] Depth 800 1-1088]
Latency Information
Latency: 0
Latency represents delay in addition to the Depth of the RAM-based shift register (SR).
Additional latency is incurred with variable length SRs when Register Last Bit or Speed
optimization is selected
~

& 49-9 RAM-based Shift Register Bt & 7T [

X HLAR] O K S 21T e R F 21K LA e L

Fixed Length: [/E KJER, ZEAXT, Nk N T2 a7
b T R REIR (P Siste B e e

Variable Length Lossless: LA AR EM A, BT, s AN
B A7 B BT A A TP L IS P B SE TR e AT AR, H A T H Y
F 1T A[M:OTHI A A IR E o

Clock Enable: If4pfliaesil, ALK BHERER, AL a4 2T
{(

Width: FA A7 A7 d N s 147 5

Depth: F2 A7 a7 A7 A% FITRIEZ, G K AR 3UH P 35 Kt Mtk A\ 27 17 4
P AT A7 A o T T AER

B ANECE UL a0 ] 49-10 Fios:
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AN FPGA EIBA R FEIEFIR

LSETFHESREHY FPGA 2L TR HED FRMR #HI SIEHHARL=TL—H

RAM-based Shift Register (12.0) P
@ Documentation IP Location (' Switch to Defaulis
) Show disabled ports Component Name  c_shift_ram_0
Configuration Initialization Output

Initialization Options

N —
Default Data 00000000 [0..41111191]
COE File

The initial memory contents can be set by using a COE file
This will be passed to the core as a Memory Initialization File (MIF).

[] Use COE File

Initialization File

FEl 49-10 V44 LI B LA
AJ LA B2 JUH H R B R A & A7 35 A0 aa L, U Hh e LA B T T g
s
® Radix: BV BRAMA RS
® Default DATA: WEYIUAII, B0 1725 P 50 (K ER U E

® Use COE File: AikiZIin, IP I SCRHER] COE UK E TP &% 1)
PIUaME, MR Ef R COE XIFiR)a, W AFasfERIIRTLIN 2 12
COE U iR A 2 U AR Ao A Y #S B

B =ANECE UL a0 B 49-11 T
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AN FPGA EIBA R FEIEFIR

LSETFHESREHY FPGA 2L TR HED FRMR #HI SIEHHARL=TL—H

RAM-based Shift Register (12.0) P
@ Documen itation IP Location (' Switch to Defaulis
Show disabled ports Component Name  c_shift_ram_0
Configuration | Initialization | Output
~
Power-on Reset Settings
Initvalue 00000000 [0..11111111]
Synchronous Settings
Clear (SCLR) Set (SSET) Init (SINIT)
Radix 2

Init Value 00000000 [0..11111111)

Set and Clear(Reset) Priority

Synchronous Controls(Sync) and Clock Enable(CE) Priority

K 49-11 fp i B E BT

12 DU FH SR TC B 4 000, 3 BT SR A28 S b LA B 0

® Clear(SCLR): FME[FBIERR. 1% 5| By PR, ssfilHd > o

® Sct(SSET): WLEFBE, 45| ym -, gl S ari A 1
® Init(SINIT): [FEBAIAGMG, 25| By s s, sl oy BRE
® Set and Clear(Reset)Priority: %% SCLR Al SSET HIL 54

® Synchronous Controls (Sync) and Clock Enable (CE) Priority: 1% F K15
# Sync (SCLR. SSET. SINIT) 5 CE fiflt2:%%.

PAAR IR ], $EA8 Sk A 8 A1) RAW A% s, DRk, #4725 /7
FRI Width 77 Z W E N 8. s A ML S i) MG s R~1 v 800480, M 13K
13 2x2 fEAEFERE, FATHHR ZAik MR s IR — N[ g B b R A, R —
ITEMG M EAE =, BD800. PRk, FATHL AT LR BR A 25 A7 28 NI e K B K,
¥ Depth %W B A 800. 1IN 1 REMEBERT = HI A B A7 2 10 TAEIRES, AL E
’7Ji% Clock Enable. T HRL, FAVRFFBIAMERIT] .

RN E AL AN — AT BB EIR R A G, BT ORI Z A8/
VEAG B AR AR Y S H 8 o
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AN FPGA EIBA R FEIEFIR

LSETFHESREHY FPGA 2L TR HED FRMR #HI SIEHHARL=TL—H

49.3.1.215.3 2*2 5H[E

f£ L RAW2RGB JRHEIHHUE], BBALA A7 —RAE i 1 — A7 Bds it
1, R EE H A N I 55t S ) B P ASLHEAT 25 T SR A AR A HE S i 2R AL
1 RGB R FRE . Ar LAFRATT R F5 £ Zdl i A A%t RAM-based Shift Register
IS0 AT PR G AF B AT, AR I T
wire [7:0]RAW_Data;
reg [7:0]re_RAW Data;
reg [7:0]rl _RAW Data;
wire [7:0]RAW_Data_s;
reg [7:0]r@o_RAW_Data_s;
reg [7:0]rl RAW Data_s;

always@(posedge Clk)begin
ro_RAW _Data <= #1 rl1_RAW_Data;
rl_RAW Data <= #1 RAW_Data;

ro_RAW Data_s <= #1 rl_RAW_Data_s;
rl_RAW Data_s <= #1 RAW_Data_s;
end

KBRS, RAW_Data ABALZF 788 KA, RAW_Data_s AMALE
725 1 A B0, X P AN B 0 W 9 F A R AT R4S B0 A Bl s M c— A
2X2 FEFERE, WA 49-12 k-

RAM-based Shift_Register

RAW Data RAW_Data_s
= »| Data | Data | Data o Data | Data | Data >
Y
800
“_y D r1_RAW Data_s
Q D :
r@_RAW_Data_s v
CLK Q f——
CLK : re_RAW_[ri_RAW_
""""" P Data_s | Data_s
re_RAW | ri_RAW
--------- > _Data _Data
» D r1l_RAW_Data
Q — D A
H r@_RAW_Data : :
CLK H Q —mMmM8-~ H
CLK
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K 49-12 S {EAEFERE

XHE TR EE RN — RS, BB AL AE S T ST S AR R R R
(B 2x2 FERE) FHRHRPIINF A — R . BN E £ B AR ALE 74 I,
HrENFIEHE SAELM, Bl rl RAW Data Mi%{E r0 RAW Data [ /2. 1fijiX
MR EL S R TG, et Z A0 10 RAW Data 2358 21 2x2 HFEH,
AT A LEMAALE, JERAEH 11 RAW Data AT A0 i e WNFE AL

AR, SR FAREIEAE 2x2 F R A B G R F .

ZUt, FRAVEIRT TR0 2x2 5EFE, T RR TxTix 2X2 HREE AT E
S DA RIM N A RGB R R . HXWP 24T — N, At
AT B E 2x2 56 R R B0 B I HEAT R &R o

49.3. 218 F L B I e M e 5 e
£ OV5640 [FE e FAM et 7 i 49-13 G =8 5041

columns

~ OO~ m
o OO0~ ™~
LN ONOO) |0 WWOWOW | W
oMM o~ e DN NN N
(CHEEEEE EEEEEE EEEEEE-
| HENEEE EEEEEN | B
>ANEEEE EEEEEE EEEEEE-< | black
SHNEEEE EEEEEE BEEEEE < line
- HHEEE HEEEEEE EEREENE-<
7AlEEEE EEEEEE EEEEEE-
8 EI B Gb) -
o] Gr[R] -
10 3 5 <— dummy
11 Gr] =< line
12 B (e ~=—|
g 13 m rm*—
2
14 -]
15 [€ -]
16 Bl =< active
17@“@ =< line
ol B [Gb| B G| B Gb) (<
1957 Iilllilllil ‘ Ililllilllil*—
1958 EllEllEll B |Gb| B |Gb] B [Gb) [=ll[=ll[=ll-<—
1959 MRERER ERERER RREREE <
1960 BISESEE  FAEEEEE ESEEEE < dummy
196] ERERER GAREARER SHREREE< line
1962 AEESEE BAEEEERE SESEEE <
1963 ERERNER BRERER @EEEREE <

0 O

dummy
column

active
column

dummy
column

5640_DS_3_1

K 49-13 BB i
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H1Z A BRI E 2, OV5640 NEAH —> 2624 X 1964 R ZFRE, {HJ2 5K
R e w5 % H 158 0N A active line 55 active column A8V % 2 4, /&1 [A]
WG RAERE, HRMOHTRIEMEME. BTFEBOSBREEME T, AT
R T B 2k (L (G AL (R RNARER BB AT 18] BR i 4 (L (Gb) M 1
(B) IR E, A ZHH) 6 ik B G 0 AR NG, FAMEES) 8 b
Jil B AT NSk RN AR M EAR R IAT RIS . BATTAR 2 5l vl LAR B R B3
TR F R AL bR BB B R I e BB sy B, X TPE 2X2 FEREHR AL
BHBEERANARER, WANSRERMNARR, ATH 0 1 1 REBRSTST
A EAE, o MRERME, 1 REREE, %K 3 FRAIME, WE 49-13 BFEY
AR T DU/ME RS MRS ) & 49-14 BB B R RSB EMMNE 58 EH

IR A
16 : 17 19 : 20
15
16

18

19

K 49-14 BB RR

ATLVE R, MAEAME R SONEE 16 1758 17 FIRS, FLARRIARAR A (17,16),
AR BRI A M RE A % A0 10, RO a8 5iE 6080 00T 2X2 4
FHMERG LA T M. [FE, e d R =R

FERIE TR Z BB E G, FRATVE e 44 HEAE S PR 47 (v 50K H A L A )
RGB B & l. Z T4 FE RN EASR, FATATFEEE disp_driver fEriz[F
IS S P FP R ES s R BRI AT AR 2. R T T, AT
2X2 FEFERECH R N EE, B N A BRI B e AL, i IR AT
PPN ) 11 RAW Data.

N T EREAE, AT 2X2 FERE AN B kAT A 44, /2 BN DLU, D
v data, LA left, U AN up; A LEffN DRU, R N right; /£ Nl DLD,
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> D N down; £ NFN DRD, AJ15H K 49-15 )% £&:

|||||||I!!|| |||||||\Il||
||||||||!!|| ||||||||!!||

K 49-15 2X2 FEAEFE PR R Z= DU N 2R &

L4 N AT 5AERER 10 B, OB RS EEN (DLUHDRD) /2, 41
BRI/ E(H N DRU, WEBRERTEMENDLD. FBEEAEL T =FME0 =
AR ——R . %A ETH W
wire [7:0]DLU = r@_RAW Data_s;
wire [7:0]DRU rl RAW Data_s;
wire [7:0]DLD = ro_RAW_Data;
wire [7:0]DRD = rl1_RAW_Data;
always@(posedge Clk)begin
r_Xaddr <= #1 Xaddr;

r_Yaddr <= #1 Yaddr;
end

always@(posedge Clk)
case({r_Xaddr,r_Yaddr})
// R Gr
// Gb B
2'b00:
begin
RED <= #1 DLU;
GREEN_r <= #1 DLD + DRU;
BLUE <= #1 DRD;
end

// Gb B
// R Gr
2'bol:
begin
RED <= #1 DLD;
GREEN r <= #1 DLU + DRD;
BLUE <= #1 DRU;
end
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52 FHE Y FPOA ML T KA D  FFRAR I MEHRZ M —TH

// Gb R
// B Gr
2'blo:
begin
RED <= #1 DRU;
GREEN_r <= #1 DLU + DRD;
BLUE <= #1 DLD;
end

// B Gb
// Gr R
2'b11:
begin
RED <= #1 DRD;
GREEN_r <= #1 DLD + DRU;
BLUE <= #1 DLU;
end
endcase

WX Xaddr, Yaddr &R AEFEFEHAT SRR B — AL, BEAT—9REAF,
FATAT IR 2x2 FEMEA N M, AR r1_RAW_Data {55 HAT 7 il AL FR . A
Rz bR, AT FIE ) 2X2 FERE B B AL E AR T2 S
Pty &

K T BRAEEN G, ZMERI BT DA AR SR, 1% T R B A
FRBRIEAT 7 H AL 1

49.4RAW #% RGB 4 AR

N7 B RAW2RGB #EHU RN H & 5, ATH MBI T — N2 A
RAW2RGB T, TP HINT RAW2RGB BiHAl disp driver e, Hir
RAW2RGB HHE & 17 _F3CRATIE BN RAM-based Shift Register 1%, T 3RHX
FHAR DY 25 ;. RAW2RGB B T 54l A RAW #% 2031 RGB888 %t #k 5
disp_driver B T 7= A0 G B (AT 3 R B0 E, kT ooH5 3 08 A

49.4. 145 F I B

TR, FRATEHI N RAW2RGB HH I HR & 2 N e, 45
BT NTEE, FANEHE RN 00f7; MIGFEBE T NEEUE, FAEHE N 700,
Bl & 15 2B N R=F7,G=00,B=7F M Z %5 T I EHE AL . A F 4L r0 T
FE B0 BB AR a0 R
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“timescale 1ns/1ns
module RAW2RGB_tb;

reg Clk;

reg Rst_n;

wire DinRegq;

wire [7:0]RAW Data;

wire [11:0]H_Addr;
wire [11:0]V_Addr;

reg DoutReq;

wire [7:0]RED;

wire [7:0]GREEN;

wire [7:0]BLUE;

wire [7:0]Disp_Red;
wire [7:0]Disp_Green;
wire [7:0]Disp_Blue;

wire DataReq;
wire Disp_HS;
wire Disp_VS;
wire Disp_DE;
wire Disp_PCLK;

wire [15:0]data;

RAW2RGB RAW2RGB(
.Clk(Clk),
.Rst_n(Rst_n),
.DinReq(DinReq),
.RAW_Data(RAW_Data),
.Xaddr(H_Addr[@]),
.Yaddr(V_Addr[o]),
.RED(RED),
.GREEN(GREEN),
.BLUE(BLUE),
.DoutReq(DataReq)

I

disp_driver disp_driver(
.ClkDisp(Clk),
.Rst_n(Rst_n),
.Data({RED,GREEN,BLUE}),
.DataReq(DataReq),
.H_Addr(H_Addr),
.V_Addr(V_Addr),
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LSETFHESREHY FPGA 2L TR HED FRMR #HI SIEHHARL=TL—H

.Disp_HS(Disp_HS),
.Disp VS(Disp VS),
.Disp_Red(Disp_Red),
.Disp_Green(Disp_Green),
.Disp Blue(Disp Blue),
.Disp_DE(Disp_DE),
.Disp PCLK(Disp PCLK)

)

initial Clk = 1;
always#10 Clk = ~Clk;

initial begin
Rst_n = 0;
DoutReq = ©;
#201;
Rst_n = 1;
#20000000;
$stop;

end

reg flag;
always@(posedge Clk)
if(DinReq)

flag <= #1 ~flag;
else

flag <= 0;

assign data = V_Addr[0]?16'he0f7:16'h7f00;

assign RAW_Data = DinReq?flagr?data[7:0]:data[15:8]:0;

endmodule

BT HIEER NI 16 67, 1) RAW2RGB it — ik HAEATE 8 f7 3k,
G T —A flag (55, 1EIHAEEIR RIS AR R — Rk, TR B
NBHE = 8 47, A 8 7.

49.4 20 B R Hr

AWK E TFAL T RAW2RGB XX, M@ 7RI el B an T
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Q W @ § 1 o M M = o o

49-16 DRD (1,00 5 DRD (0,00 fij HiE¥

& 49-17 DRD (1,1 5 DRD (0,1) 1i&i&E

X B ¢ Xaddr {558 r_Yaddr 15520 5947 5 BRI & A
FATIRGE S (TN T EHIEFRD), HT1HE RGB88S 1% & .

Kl 49-16 5Kl 49-17 H [l TRGB S th 43 & (1 VU A HE A L 105 B TE
CLEHDRD (1,10 Bz, mTUCER], R V_Addr[018 1, AL data v 00£7,
T flag {659 0, FrLh RAW_Data {H Ay 8 iz, B 00, iFBHEHE KA TR,

T r Xaddr 5 r Yaddr {H#8N 1, FrbliZ il rigasisiis iy (1,1),
PEiZ s g o 57 2R 49-18 H A R M EI S 0L :
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'
] 49-18  2X2 475 (A S5 i 1% 25 DU A 7 5% 2

DLU, DRU, DLD, DRD & XAE FxcfRig 4 kid, Arbl RED HIME
4 DRD {8, Bl f7; GREEN [#){tiy (DLD+DRUD) /2, Bl 00; BLUE & N
DLU, HI 7f, iFBHEE % o R

FIFER), HAth =g oL B4 B & B R P

X A5 S EBHE T 5L, 36AE T A1 RAW2RGB HEHUE A B
TR A . Wit RAW % RGB BRI R Z B, 485N

BISEPRRY BT, A5 BRI B BBy RGB BIMR, LU Tt — PR s sk
AbEE . PR FRATTRT DK FE R B B AR B AR SE o, 0 AT R A A I

49.5%F OV5640 1L RAW2RGB REERRS

TR E G BNZARUR B REIE R TE, RIMNFE-DREZRRS.
M HATHE RAW2RGB #5455 7 1 2 55 51158 il ov5640 ddr3 vga io hdmi R4
BRRGMES, W B — e S8 LR A 211 RAW K BB EE, £
FPGA W5/ RAW % RGB ¥4t 5, PR i4515 211 RGB E1Z i Hh 2 /R %
& EM TR BERERERER, BATE TRESH VGA B/RESCh 5 ~F TFT
TN, HTRPEHRE S KIRECE TFT FFRER. TFT FEA S RfeRR
RGB565 FREHE, JFE TIETH HDMI o5 £ 48 0 1E I F SR E B ) 56 i 5
R

49 5. 1B REZFRERRANH

XFWE S, AT UAE RAW ¥ X3 4577 N\ DDR3 i {# H§ RAW2RGB
Wi 4T RGBS8SS M#44#, A LIFE RAW & X &4z . DDR3 it H J5 iHE4T
RGBS888 ikt , ZreRgi—M 7=\, RAW 7E##°y RGBS8S8S &, = HiEkK
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() 8 57 BUARAS g 24 S Bd, R GA7 i RGBS8S8S #% X4 ## 1) DDR B4 55 2L 3 /% T
4% RAW A& BRI 1 56 . T AMEREEE, Witk T)EE, B
PLEEAS RS E M a1 49-19 P

SCCB e e FPGA
nr . .
N = fifo_axi4_adapter RAW2RGB
OV56405(%. |
SL b > DVP_ ~ fifo2axi4
Capture d ) . — TFTE
wr_ddr3 rd_ddr3 disp_driver "
o | Camera_p ViO _fIfD _fifO H
aram_get A i dvi_ o D HDMT
encoderl TiM| BoRae
PL hr ] pll I
PS
. | mrzEazmeny |
ARM ‘

49-19 RGIL

FHER| 5 7 TFT BRI SCRF IR R 3 #2608 800%480, &ttt 4 kM
R A RE R T 800%480, B4 R4GE(E TYER, FPGA H%t2ridid SCCB
B2 OVS5640 PR, A RAE R 1) G EE DL RAW #4304 H 800*480 73 #¢
R EEERGEE. b5, S5 :kEd DVP B 10E 8 A7 RAW # R BE 4
25 FPGA. FPGA W#ilii DVP_ Capture IEHUEIESE K PIA 8 M EdaHiiE M 16
5 N3 v A7 #s DDR3 1. BEAE T Em s th, X A\ %] RAW2RGB 5k
H, Ry RGB88S A% TUA I 5 fan th 45 disp_driver i8Rk . disp_driver fil <
MR B E I 7 280 25 G = AR P E S, S8R &, i r)
RGBS88S8 EG 5l At A5 5 2 Wik 45 TFT BEA dvi_encoder #&Bt. TFT Jif HAE
TR RGB565 # XA H, A b 75 22555 £l 19 & AN 8 o AR A 3E 4T 4 77
RGB888 #% 2 B & Hed Al E 4% 2 dvi_encoder bR J5 £ #5 Ml 75 & HDMI
Bk 4, X5 HDMI o 28 oK.

49.5.20C B OV5640 & RAW % 2 B35

B HE A I TR B OV5640 WG a7 fE 28 R I E OV5640 115k, L E
T OV5640 1% A5G 25 17 28 Mo ik DL K ik o 97 () e B (A7 T — 43
ROM H1. ROM MRz 50 24 A7, Hos 16 A0 FH T AF fe sk, K 8 i FH T
IO N BC B AR . FRFAEBATI, fRECk VIR AR S O B R, R
o bk DA K L BB A TIC WIARAE OV 5640 $15 5k
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ZhC E R IAELE OV5640 Hit RGB565 /% N HE, Wit B2 RAW #
B . XEBRNTTFEES 0V5640 F1 0x4300 ZF 4782 (IME N 00, 0x501f Z5 4728
A 030 i H Tl Bds otk =0, 538 H T HE Sk mux %
Lo BRWADATFAERES ML EATI GBS 28, KEEATEMNH, HP AL
22 0OV5640 Ft “OV5640 CSP3 DS 2.01 Ruisipusheng”s

X PR ZF A7 A7 ik DL e B AE A7 T AL B 2R 1) ROM[56]141 ROM[57]%K
e, BFERATTER rom[56]15 rom[57]7 HIME 2> HIME SN 24'h4300 00 A1
24'h501f 03, #R:

rom[56] = 24'h4300 00; // RAW
rom[57] = 24'h501f 03; // RAW

BRI Ah, 3 /5 EEBCE SRSk 10 tH EHER 7 #5309 800%480, OV5640 1%
LT H 7 HE R B 0x3808~380b A A7 astE . FCE R A parameter X FHKS
By TR BEM, Wik, AJ{FBEWEH, ¥ IMAGE_WIDTH 5
IMAGE_HEIGHT 1& 5 F{E 43 7 ey 800 A1 480 BRI, AR 40T

parameter IMAGE_WIDTH 800;
parameter IMAGE_HEIGHT = 480;

LB e )G, OV5640 TG LRtk Tk, AT EM
800*480 43 H 2 1Y) RAW #% e » X LB ds fx AW A7 DDR 1, 1E 75 B,
FH RAW2RGB 3z H .

49.5.3% 1 RAW2RGB #Hk

RAW2RGB # Ht f1 & — 4~ RAM-based Shift Register IP 4%, 7£ ¥ N
RAW2RGB FEH, FTERMEBRI 2 BE 1% IP. ARETHH1Z IP I E
TR 49-20 F1K] 49-21:
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RAM-based Shift Register (12.0)

@ Documentation IP Location (' Switch to Defaults

() Show disabled ports Component Name | c_shift_ram_0

Configuration  Initialization | Output

Shift Register Type

@) Fixed Length () Variable Length Lossless

Optimization

When avariable-length lossless RAW-based Shift Register is selected, this parameter specifies
ifthe core is to be optimized for area or speed.

Optimization  Resources

Clocking Options

(%) Clock Enable(CE)
| widtn |8 1-256] Depih 800 [1- 1088

Latency Information

Latency : 0

Latency represents delay in addition to the Depth of the RAN-based shift register (SR).
Additional latency is incurred with variable length SRS when Register Last Bit or Speed
optimization is selected.

49-20 fi B RAM-based Shift Register

XHAERE CE, WEMANMMLALT A RAW B 58, B 8;
—ATEBGRRE, B 800,

RAM-based Shift Register (12.0)
@ Documentation IP Location (' Switch to Defaulis

) Show disabled ports Component Name  c_shift_ram_0
Configuration | Initialization | Output
Power-on Reset Settings
Radix 2 ~

InitValue 00000000 [0..11111111]

Synchronous Settings

(¥ Clear (SCLR) | [ Set(SSET)

Radix 2

Init Value 00000000 [0..11111111)

Set and Clear(Reset) Priority

Synchronous Controls(Sync) and Clock Enable(CE) Priority

(®) Sync Overrides CE CE Overrides Sync

v

Cancel

BCEIREN

-

49-21 Jit @ RAM-based Shift Register

R T 211k clear, T IPEZIWENL, ZE T NEBTFAM. REIFR
JIl RAM-based Shift Register IP 1% )5, ¥ RAW2RGB s it TREH, FRAET
JZBIAK . BT RAW2RGB #Edk— Ik R Re4ic 8 Ar 8 ds, 11 rd_ddr3_fifo LRI
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w16 AL EHE, RN BRI — MrERES, HRIEH] RAW2RGB #ith
IR RFEWIX 16 A EE = 8 A7 51K 8 ir, HHeARAS LA A RAW2RGB ) 51k,

R

//RAW2RGB

wire DataReq;
wire [7:0] RAW_Data;
reg flag;
wire DinReq;

wire [7:0] RED;
wire [7:0] GREEN;
wire [7:0] BLUE;

always@(posedge disp clk)
if(DinReq)

flag <= ~flag;
else

flag <= 0;

assign RAW Data = (~flag)?rdfifo_dout[15:8]:rdfifo_dout[7:0];

RAW2RGB RAW2RGB(
.Clk(disp_clk),
.Rst_n(!reset),
.DinReq(DinReq),
.RAW_Data(RAW_Data),
.Xaddr(H_Addr[@]),
.Yaddr(V_Addr[Q]),
.RED(RED),
.GREEN(GREEN),
.BLUE(BLUE),
.DoutReq(DataReq)

)s
Horp G 2 B ok i) 2 A AL bR R R SRS REEL (disp_driver) 774k,

495 4P RIERES

SERC T RAW2RGB SRR INAGIL S, FRATIEFHFE £ — M EERES,
7@ rd_ddr3_fifo M\ ddr3 FELEUAE i H RAW EGEHE . RAW2RGB fREU A
R 8 A8, rd ddr3_fifo BERAEH 16 AL 28R, AT LUK flag B 55
DinReq {5545, F#4:%f rd ddr3_fifo G RIE SR
‘assign rdfifo rden = flag & DinReq; ‘
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49.5.5/8 disp_driver it B S%

7 RAW2RGB J& BB H- 58 RGB8SS J&, ##i4i%% disp_driver
BB, disp driver B AR 2 UF I 7 S 807 AR M ORI R A5 5. N T i@
A, FRATEH S H DL %A 9 B 10 77 SIS A7 TAE disp_parameter cfg H
M BCTHH I A A )72 1280%720 73 #1 3 T RGB565 I FF 24, AT 20K H
BHCNERATFT T E 1 800%480 7 #F% T~ RGB88S I 754, X BT H
49~83 1T ARSI SN I T

/R 4.3 ~) 480%272 4y HER B Bt
// define HW_TFT480x272

//18F 5~ 800*480 73 #E K Hon
// define HW_TFT800x480

/71 VGA BoRgs, ERIAN 640*480 /iR, 24 fitia, HAhr#REF 16 A
ATEARCEYS 63 4T 75 AT TERE
“define HW_VGA

[/================mmmmmooooooooooo-
/1A 5 SUBEAR P T AR B R WA AT DA SR A B 2 AN S B
[/================mmmmmooooooooooo-

“ifdef HW_TFT480x272 //fliH/r#% 480*%272 B
“define MODE_RGB565
“define Resolution 480x272 1 //Hf#}’y 9MHz

“elsif HW_TFT800x480 //fiiH]/r#i% 800*480 L n)i
“define MODE_RGB565
“define Resolution_800x480 1 //IN%f}y 33MHz

“elsif HW_VGA [/ VGA BIREE, ERIAN 640*480 ¥R, 24 HiHa

/ /AT A A PR 16 AR, FHH P ARIE SR TR E
/10 70~71 AT W E A
/ /480G 73~78 4T B R

//" define MODE_RGBS565
“define MODE_RGBS888
// ~define Resolution _640x480 1 //Wf4F}y 25.175MHz
“define Resolution 800x480 1 //H#iA 33MHz
// define Resolution 800x600 1 //Hf%’N 40MHz
// define Resolution_1024x600 1 //Hf4f}y 51MHz
// define Resolution_1024x768 1 //Kf%f} 65MHz
// ~define Resolution 1280x720 1 //WI%N 74.25MHz
// define Resolution_1920x1080 1 //Kf4f}y 148.5MHz
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“endif ‘

X BUR A B A N BN T RGB8SS, K #i il BN T 800*480, MR
YA RIERISE R, £ 131~144 4TI, AT RUE B 4t BRI e 2 80
E

“elsif Resolution_800x480
“define H Total Time 12'd1056
“define H_Right_Border 12'de
“define H_Front_Porch 12'd40
“define H_Sync_Time 12'd128
“define H_Back_Porch 12'd88
“define H_Left_Border 12°d0

“define V_Total_Time 12'd525
“define V_Bottom_Border 12'd8
“define V_Front_Porch 12'd2
“define V_Sync_Time 12'd2
“define V_Back_Porch 12'd25
“define V_Top_Border 12'd8

49.5.615 3B X B i B

ARIRBETHER Y 800%480 7 ¥, Eon BT IRSIE 268 33MHz. 1M
io_hdmi AHEIEH TAFETHRE N AAEHIE 8P, FEEok dvi pll f9%0H b o
T

Clocking Wizard (6.0) '

@ Documentation IP Location (' Switch to Defaults

IP Symbol  Resource Component Name | dvi_pll
() show disabled ports Clocking Options | Output Clocks  Port Renaming | MMCM Settings | Summary
~
The phase is calculated relative to the active input clock
Output Freq (MHz) Phase (degrees) Duty Cycle (%)
OutputClock  Port Name PULETS0 (RH2) doareas) iy Crcloth) Drives
Requested Actual Requested Actual Requested  Actual
) clk_outt clic_outt 33 33.000 0.000 0.000 50.000 50.0 BUFG
s tling e |
= il ) elk_out2 clk_out2 165 165.000 0000 0.000 50.000 500 BUFG
() clk_outa cli_out3 100.000 0.000 50.000
cli_out4 100.000 0.000 50.000
cli_outs 100.000 0.000 50.000
cli_outs 100.000 0.000 50.000
clic_out? 100.000 0.000 50.000
clk_outl
O resetn
clk_out2 Clocking Feedback
clk_in1
locked source signaling
OutputClock  Sequence Number
1 ®) Automatic Contral On-Chip
1 ) Automatic Control Off-Chip
1 ) User-Controlled On-Chip
L 7 User-Controlled Of-Chip
1
-
1
Enable Optional Inputs { Outputs for MMCMIPLL Reset Type v
< >
. . 2o X R
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K 49-22 &% dvi_pll % e

BHGE P &% Ja, RN ABHE LT

pll pll

(
// Clock out ports
.clk_outl (loc_clk2e0m ), // output clk_outl
.clk out2 (loc_clkleem ), // output clk out2
.clk out3 (loc_clk24m ), // output clk out3

// Status and control signals

.resetn (pl_reset_n ), // input reset
.locked (pll_locked ), // output locked
// Clock in ports

.clk_inl (ps2pl_clk560m_© ) // input clk_inl

)s
dvi_pll dvi_pll
(
// Clock out ports
.clk_outl(disp_clk), // output clk_outl
.clk_out2(disp_clk5x), // output clk_out2
// Status and control signals
.resetn(!reset), // input resetn
.locked(), // output locked
// Clock in ports
.clk_in1(loc_clk1eem)
)s

49.5. 7B TH BB ER

SERA FEAEZ f5, AT TR EE 0 disp_driver S5 TFT SR 1A AL
dvi_encoder BEHFER . H TR IF A BIAE4L, disp driver BIHA F B H:
rd ddr3_fifo SRHEHE, 1 &E i DataReq 15 5 R $EL RAW2RGB R E AL 1T 1
RGB888 1% & . BTN F24, PAENFES .. BiEuEgs
Py & M disp_driver U, [FIINZZH TFT BEAT dvi_encoder fiidk . 25 &%)
TFT BT P RGB565 k&, PRI 75 5 7 0 BRI ea 7 s AR, DA 2
BT R RN, NTHEXMMES, HAFEH VGA MRS T ZM
TFT #HM5 5. B, disp_driver fEAN dvi_encoder FLHE K T E 4L 4
hE

//tft

wire frame_begin;
wire disp_data_req;
wire [15:0] disp data;
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AN FPGA EIBA

T E TSR FPGA 3 nFF R A0

B SR B 1B 3R

FFEAR FFIU B EFEX=1L—H

wire [11:0]
wire [11:0]
wire [7:0]Disp
wire [7:0]Disp

disp_driver disp
(
.ClkDisp
.Rst_p

.Data
.DataReq

.H_Addr
.V_Addr

.Disp_HS
.Disp_VS
.Disp_Red
.Disp_Green
.Disp_Blue
.Frame_Begin
.Disp_DE
.Disp_PCLK
)s

assign TFT_pwm
//HDMI

.pixelclk
.pixelclk5x
.rst_p
.blue_din
.green_din
.red_din
.hsync
.vsync

.de
.tmds_clk p
.tmds_clk_n
.tmds_data_p
.tmds_data n

B

H_Addr;
V_Addr;
_Red;

_Green;

wire [7:0]Disp Blue;

_driver

(disp_clk),

(g_rst_p )s
({RED,GREEN,BLUE}
(DataReq ),
(H_Addr ),
(V_Addr ),
(TFT_hS ),
(TFT_vs ),
(Disp_Red ),
(Disp_Green ),
(Disp_Blue ),
(frame_begin ),
(TFT_de ),
(dvi_clk)

assign TFT _clk = disp clk;
assign TFT_rgb = {Disp_Red[7:3],Disp_Green[7:2],Disp_Blue[7:3]};

= 1'bl;

dvi_encoder dvi_encoderl(

(disp_clk ),
(disp_clk5x ),
(reset )
(Disp_Blue ),
(Disp_Green ),
(Disp_Red ),

(TFT_hs )
(TFT_vs )
(TFT_de )

(hdmi_clk_p ),
(hdmi_clk_n ),
(hdmi_dat_p ),
(hdmi_dat n )

)5
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AN FPGA EIBA

LSETFHESREHY FPGA 2L TR HED FRMR #HI SIEHHARL=TL—H

B RAZESIE AR

R, ETUZAI MRS, TS TFT WIDEER, %S
THH R

output

//TFT Interface
TFT_pwm

assign TFT _pwm = 1'bl;

, //TET &assil

FPETE R 1A BT R B, 3R REAT 52035 {8 AT DT
BG4 B bt IR T

49.5.85| £ R

AR FTI S 32252 TFT BRAHCEI I, EAR disp driver BLERBEAS IK )
VGA #: 0F TFT Bf, {HA&H T ZFEH &R BT A 5 BUE 5 ANE, AT
LM ETE VGA W51 B BCFE N TFT B Be sl i, Akt TFT BRI 5|

BeR a2k 49-3 Fivn:

% 49-3 TFT B3I LIHRE
Pin Name Signial Name Pin NO. Pin Name Signial Name Pin NO.
LCD_HSYNC | TFT_hs N1 LCD _G6 TFT_rgb[9] L4
LCD_VSYNC | TFT vs P1 LCD G5 TFT_rgb[8] R8
LCD CLK TFT clk M1 LCD G4 TFT_rgb[7] J6
LCD_DE TFT de P6 LCD G3 TFT_rgb[6] J7
LCD BL TFT_pwm P5 LCD G2 TFT_rgb[5] M3
LCD_R7 TFT _rgb[15] M4 LCD _B7 TFT_rgb[4] M2
LCD_R6 TFT _rgb[14] K5 LCD _B6 TFT_rgb[3] L1
LCD_R5 TFT rgb[13] J5 LCD _B5 TFT_rgb[2] L2
LCD_R4 TFT rgb[12] K3 LCD B4 TFT_rgb[1] J
LCD_R3 TFT rgb[11] K4 LCD B3 TFT_rgb[0] J2
LCD_G7 TFT_rgb[10] H8

SECTERUE, EAT LA AR AR bit Jite 5545 bit ZE e, KB bit R

T 5 E SDK A, 8N R AT DUESAEIF, HER TR BRI 1 o

49.6% 2% KHIE

AT ACZ7015 T &R _F A3 OV5640 £5:4% L A1 5 ~F TFT Ji# LA 2 HDMI

BN ER AT “HT OV5640 RS2 RAW2RGB REERARS” HIKHE.

49.6. 1R G BB

ARBEE P @A MO E B R] DL R R
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g FPGA BEIBA S AL IS 1E FF IR
H3x TR EY FPGA 3an -2 Re FFER il BJEARX=ZTL—TH

1. ACZ7015 JF KRR x1

2. OV5640 #153k x1

3. 551 TFT Jf x1
4. type-c Z&%i x1

5. BAZk x1

6. HDMI &~ ay x1
7. dc HJRZ x1

8. HDMI 245 x1

49.6. 218 ¥

¥ OV5640. 51 TFT B typ-c RHBHRVGERETF LM, ¥ HDMI 454k —
nE R BT AR ) HDMI 2 #2100 &, 5 —uwiEd: HDMI Borss, Wi 49-23 fiy

N

B o0y vy,
! me ooy iy
20824 poc g W
\W-2082, s 5
AWN-20624 g
AWM-20,

49-23 ff S 1
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A8 FPGA E1BA R B IE T IR
52 FHE Y FPOA ML T KA D  FFRAR I MEHRZ M —TH

LICIC2E3 RacARicH;

8l
|
[

P B R
< S -

(AN X XN NN N J
8. 8000008

36ND
550A
1 6
~ oy aew
o ~3S
3 o Uil &
I t~J
g
: g .
{ F: 008 $2902-WMY

“MA A0S 208 $2902-WMV AWM-20624 B0C 60V VW-1
L-MA A0S 008 #2902~
I"MA A09 008 ¢

AWM-20624 B0C 60V VW
AWM-20624 80C

AWM-20624 80C

49-24 TH{FERE 2

7EE R HDMI 2 LR, FEER: HDMI 28 28 06 45— bifg 3% 3% 1 & B 1)
HDMI 2 #2111, 5 — Ui 7 2 s B ARATL Y HDMI 42 1

HERE R PRSI O NI R AR L, @i SDK SRR BT R . R
GV TAE, SEMst. SRR CLACRARI 5o il ] 49-25. 18] 49-26 FiTK]
49-27 FiR:

49-25 SV
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H3x TR EY FPGA 3an -2 Re FFER il BJEARX=ZTL—TH

49-27 ikl

W UERIEB R RN, WA BIEMIIRESIER, BOZKIEN, ¥

ARSI R
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AN FPGA EIBA R FEIEFIR

LSETFHESREHY FPGA 2L TR HED FRMR #HI SIEHHARL=TL—H

49.7°5 J. 19 R i B

WFART TREFREERNA LR JLA:

1. BREBA S NG, MEGRBMEF 2 NEZGKIRE AT,
PRI T 2 A 7 5 2 A7 R R AR R T

2. FAGSKERIN G H 9 RGB56S £t st , Bt LA 7R R AT i BRAIE
AU 75 2R B34 LY init_table 3%, ¥ rom[56]5 rom[57]75 47 %% HIME 5>
LN 24'h4300_00 1 24'h501F 03 BIA], X 94N 25 A7 as 35 i 55 Sk 1
A, VR LS OV5640 K% T

3. SEIGHY, HDMIZ M) 7 —bi— & 2 MO HDMI £ [P BoRds, A
R A CE AR S R EMENLA HDMI #2203 H P Fiak
AL HDMI £ SR ds, WA AR RARBLEM TFT SoRbE b
WS HH . 1 EUER 25

1988GE58%

ARSI 7 RAW Hidf 21) RGB A% AU i Fe4e, ld i — A
WAEAE, SCHL T RAH QRAT R EE B3R L, AR BETT (14 5 5 R 0 1
PR RLHEFI R I AN TR B 55005 30 0 REGIRBE A S N &, 52 310
BEATREA S
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