B

A UL BSOS A28 7 36T RL78/G13 H ML CMOS $545 3k BB R SR AL 3L 7
IS « FEANE T ATEARRE A2 T B CubeSui t+ T AC B A FE AT 75 2L UART,
&5 11C. AW, Port SFALHLIFA B RIFI IR AT,  [R]IAE B AR ST
PRI B B8 Sk 3R B0 5 B H A7 R 5CEAT T VRGBT RA o 5 PR CMOS $8A5 Sk BIECR Ak
RO FRFEFFIRAG S5, FH P Rl DS & A BIFEST RL78/G13 B B MLk AT 484G Sk A28 55 19
RN .

X MCU

R5F100LEA
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1. RGTREMR

1.1 CMOS $Rf& LE 7 R 3

i B AR AR S SE R R AR, SRERS NG, X AR E R B G
TR I, IS BTE R S DL, R iE It D P S I DI fE .

1.2 CMOS TAZ LB HIFRThEE

AFIFERIFH OV7620 CMOS FA% kiH g 1 Kobigim G (AR—K R,
WO 0”7 “1” 53443 MCU RL78/G13 [ RAM 1, & 1. 1 g — 4
AT fi 7151 o

picture data in RAM after "Z{&{t"

L ERRAREAREEAT I T iRERAERSLERARAERAREREARERREL!
R RR R ERRRRERT [ I IIRARAREERRERERAREEARERLL!
(RRLERARARGEET T LARRARERERARRESRAREREL!
LSRR AR R R R R R R Y T T RE R R AR AR SRR ERCRE LY
(AR ELREERRARRRRRARAL I IRRERERRERERRRERE LD
AARRAREARRARRRRRAREY [ GRRERERRARERRRERRELI
AERESARARRARERRRERGT I URARRRERARRARRERALE!

LRRRAREARARERRARERAT I L ARAREERARERREARAREL)
ISR EARESRRRRERERERET - RRRERRERERRERRRELI
(ARERREARREEEARRELRT [ IRRRRERRSARRSRLRGEE]
AR RASEERRRERRRSNRAT-T ARG ARERER AR RRARUL]
LARRAREERREERARSEEAT [ IRARRERERERRSRLALE!
LEERERRERRREERRSERET [ IRLARERERARRSELRLE]

AARRRARERRRERRRSERRY I ARLARERERRARARARAL!

S RRRERRERREERRERERRT [ I SRRRRERARARRARARELY
EEEREALAREARRRAR ARGT T E IRARRERERRRRARAR L]
AR ARARRREEREREERRT I URRURELRRIRETARERE]
LRARRAREEARNARRRNEREE I AREARARARARASELALL]
LECEEERRRRREARRRRURRTE L ARAARERERAREARARE ]
ARARLARERERRERRRRARRL Il A RRRELRRARRRAALL L)

1.1 BRELRE



2. REWEHUH

2.1 RS

ABIFESELET RLT8/G13 JFREMFRATIF A . T IHRIT ARSI -

B4
BREkeR, EEN
i Emulatorfiés

® Emulatori?, EIf5EZ MCU e, (SV.

@ ~M8 aRans a8 <200mA).

MCURAIF S8
e, FEEET

EdJ2

£z

ED
gfccocoop”

= » . a = i.— x

FiE#EPC |- - £
— "M RARAR | T w

Y HdEe EEED

RS (=] 7

EEEmulatoriR
$#0(5-pin)

')

Emulatorif 5SMCUMRE LR, ZiFZFEmulatorif FJ1EEMER T, XMCUIR 3 4tHE
B MCUWR(HWEIR3IZ, THINEEIR)

GND |
LEDIT
RL78/G13 |
(RSF100LE) FEEMCUREED
(64-pin, 64KB ROM) E(S-pii?)#f

VDD (2.7V~5V) |

2.2 BGLEA

2.2.1 BHLZYE

A FE SR F ) 2 4% Sk 2 A4 FIFO-0V7620, %4540 45 FIF0, HH CMOS 1%
S AEER 0V7620 A1 FIFO A5 AL422 Ak, AR T 845k 58 A L2 8] %L
PR ES I A 5, 2R A 20 MAMNESI I, &5 e USSR 2. 2.2
B OE Yo

FIF0-0V7620 BL4 sS4 i 2. 2 7, 1E T A2 OV7620 0443k , 15 T 42 AL442F TFO



AR A 20 FL s

ONO 105 ONASA 30 AS¥: X¥ 10 f0 S0 W
20A YOS 3 J3UNISHA X4 00 20 #0890

¢ B D v e

"D IS 9 S

OV/7/620) ALA42B 74VICLEO0)

22 BIGKIEASYIE

2.2.28FOENX

S 1. vee; HiE

S 2. GND; b

510 3: SDA (45A% 3k SCCB £k SDA %t 1 );

S0 4: SCL (4545 3k SCCB £k SCL % 1 );

S8 5: WE (FA% kA FIFO 5 ANEHE i geum 1, &A 205
S 6: VSYNC ($EA8 k3415 5 v 1)

S 7: HREF (A5 KATME 5 1)

51 8: OE (FIFO % e s 1, (KA R0;

5101 9: WRST (FIFO 5 &A1, (KFZ0;

S 10: RRST (FIFO B8 A M, KA R0:;

S 11: PCLK (FIFO ‘54 1),

S8 12: RCK (FIFO SR 1, A B ;s
5] 13-20: D[7:0] (FIFO % & ).

2.2. 3 HEAANE
OV7620 & OmniVision 2 HIEAD/ B OMOS RIS AL 188 o IRIA% fan H #t v i

A 60S/s, Fe KB HER A 644 X492, 5V ©HA A, 3.
BT DS gsn. N EIESEERIThEE; T8N T1C ST 3 E;



i 0V7620 BA EGI i i shag, BPsovrH F nr i s e A 75 % B 9 50
TR, I R e B G R R XA HE S, HIEE 4X2 3] 644
X492, XFIREMMELE ERRi T EG P AT ERER Y, R /R ERE
%, KRB TEGREGEE, 15 7 REME,

AL422B #&H AverLogic A RIHEH IAFEA BN 3Mbits FIALSIWIAE s, T
HAT 1 Wi E Bl E A4 640 X480 B¢ 720 X480 A4, T 1R Z M4
g TREARAGEAME | HEBEE, kA 1 hiEREE . AL422B i
TAREEK, Al 1 hEGREREE, L T/EMNZRE 50MHz,

OV7620 35143 5 AL4A22BFIFO 4 B0 E A DL AL i

@ LML (5V fihHL, 80mA HL, IhHFE(K)

® I 75 /D (G SRR A SR AEFIFO &5 R, MCU EZhEi2E, HAL
RIAMCU 54545 Sk s B AN [R] 20 1 R4 2100 35 5

O N H ) GERFZFMCY)

O N fiLE (AT LB 10 BERA B G L A2 CIA R 3 S HE A%

)

2.2.4 0V7620 B} FE4H 4T

VSYN _|_| [

HREF ......

o [T

B 2.3 RIGKRERFE

T H [FBE5 VSYN AN IERK i 2 R —mi ) e i, B s 2 0 — i KU A
PN IERK 2 18] KPR 5 HREF i EUE H ST R ey, BIE P
AR — AT EZ WA U ] AR R R 55 PCLK it UE g R E R FIPAE
o P REUR B, AT B ORIV 640X480, TIIAE VSYNC
PN IEK R 2 )4 480 A~ HREF HIERK#, EP 480 17; 7E&EAN HREF 1E Rk
640 4~ PCLK 1Efkd, BIEEAT 640 AMEFK . X5k 2 VSYNC. HREF. PCLK =/NFEI2DAE
FZEIPIRFR. W 2.3 HHR.




2. 2. 5 BB EIE Bk

PCLK 2 WEK
WE
WRST _8 {\WRsST
RCK 20 f ook
7 s
VCC 5V 4| RE
L RRST o1 | RE
Usq— VCC OE 22 o=
AS 1 ! I4 TsT
HREF o R
74LVC1G00
T AL422B

2.4 THIEBSAN FIFO HIHE

NTHE ov7620 M EG(E S i FIF0, R @ —4 “ 5k
17 BREES= 56 FIFO ZERMBHF, WEFR. BhiFEPES VSIN 5| A
MCU HIr AN I, B APLVE 5510 F 0, “SAE1T17 55, %t 1. 4 MCU
RrE] VSYN FREESE, WESmIE 1, 797 “53E077 o 2 076620 Hith A 2%
FW, HREF A&, W FIFO 1 WE Ak, BiAL#ffiGe. PCLK & P&z
a2, PCLK 5 WCK, #R4E PCLK ) LFF#s, BRI WCK () LT, filik FIFO 4
17 OV7620 it 1) AR E

2.2.6 0V7620 HFERiLE

U SRR S R AR B 7 e 2R ik K 2 B B SR B S ], T2 A e 1 SIS i)
FANE R E DRA TR RSB IE LA AL EAG S, A ARG LI aa it
T B E B B RS AT R/

0V7620 A] DA% R B A% 20, B VGA (640%480) A1 QVGA (320%240) , F
EHITER B AT ER S PR, bl 0v7620 Fds N E N QVGA, YR
TG R E 0x14 (COMC) 27788 0x24 BN AT SZHI,

H RN EEZIE 07620 BN FF A7k i &, B 0x17 (HS) , 0x18 (HE)
0x19 (VS) , 0x20 (VE) , @i FEFR, WS RER BT AGRE AL
B. QVGA BRI E O R/MERE AT /KFPE H= (Register [18] — Register
[17])*2, FEEH 1= (Register [1A] — Register [19]+ 1). P IEXET&H K
AN, AR EAORFEAAR, B B TREA AR RN, BUEREER 5
YIEME = REBTHBRE S, Fr D & e B FE 4R 8 B 1 OR/N Al B 38 in 1 P 81 i)
HmRAE, @I HAE e M AITERRE 5 E .



HFEF

HE]

2.5 0V7620 FAREE

2.2.7 BRPRER

AAGFE S ) CMOS #8544 Sk A5 0V7620 41 FIFO Flk AL422 5 R5F100LEA

SURERR IR -

SDA SCL

Camera Chip
0oV7620

PCLK

Y[0.7] S—

A 4

HREF e [
VSYN

DI[0..7] DO[0..7]

RRST
WRST
RCK
FIFO AL4228B
OE
WCLK
WE

B2

P0.4 P03
P2

P7.1
P7.2

P0.6

RS5F100LEA
P7.3

P7.6

INTP8
INTP9

2.6

TRRESRE




2. 2. 8 BBk

REGHIG
(MCU, FIFO)

!

fit & OV7620 %170
(QVGA, FFE, HEE)

v

TS P 547 b
(INT9, INT8)

FIARIE?

(read enable nre=1? )

A5 PR A (INT9), JFUAIA
FIFO 5 N UG %

v

LTI R A (INT8), MCU JF
4EHH FIFO Szt ¥E, —fAfk.

v

Bl REE e, T LAE LI
HIREF

27 BMHEHLIZEREE

AR S R R, 45525 & read_enable_pre=1 R {5,
S A A RIIT AR A FIFO 5 AN EGHWE, FIFO 5 N—Ig R 5 — 174
W5, ATH WA, MCU fE - Ga e BUER dHT A3 (R izie 15, Tk
S, R FIFO BB N —1TBUR BRI MCU FRUG i) o« —iEEE
i 45 N FIFO J5 550 FIFO BAHRE. 49— B B 4 50 sk 5 B — A AL
AEFRAE B 5E A, MCU o] DLFFUARH T HA s dl e, S4s bl seiia, W R iR 2
KEREG, FEERGKEEHZE read_enable_pre=1, LG

2. 2.9 A IBHHIE

K ASLEAMTINTIRE, FAMAIRE G LMK cPU BN, 8 Mcu RE—BER
RIS TR 324, Fr AR D) e AT AR 38 S P 1B DU 246 A o

BT AR S B EURAFAE A — el i, IR LB SO0 B U 5 JE SR BLE A
—EeT P, BTN AT B BER, 27— AR B BT ROR, X



ik b T PORTAREE M 7 (A OR B, B AR R A0 BT 33 AR {H ISR
WL Z 05 CPU, (645 CPU IR R, T HL 3% 1 AR {E I8 n] LAJE R
RS (0 R, i DLASBIRE RN 31 B A T4 B IR, BN 3 S S AR
PIAS AR IR S AE AR W 2% AR R

HI TR PRI VA 2 BEAIC CPU O R, B0 i R AL R BEAC, A DAL Th
RERVENBTINThBE A, R4 B S i ZE AR H

2.2.10 BEHOLRIUTE

KR ARG HEAE NN ZTIEE, AHSURNGESE.

SEBURL Ol 2/ NE AR RN R G B Oy BB — AT, SRR RE
INEIBAT R IR .

X R OARBUTE N A EAT RIS — D RREA R, WA SN

A PES A SE MR TG XML N R R RA LA T b/ 2 B &
Je B N — g R _EAG 2 8 A b L B AT AN — A — 4
(ERAG AL E P LEAFIRIN GO, RIREA 72 e M=k

—3ANERRD , FrPAUREE R R RO IR, AR I AT ONRRERAT, JF
NSRS Z S A 1A

BIRCZH KA, HEM/RKIERSH T, ZAERBUHIRN R LT Bk
e B A TR . AR, O TR SRR RS SIMERR B R S, R
XPRFIRAT S AL AT SE AL B, B LA 5 PiAT B P BB D BR e i
ERH &R o MR PR B GO0 JESEPIAT H LB AL R B R R AT AT i Hh I
BRAR A, XN AR SR f A T R AT IR, A MR ER K AT
ER AT . T2, AR EFHENZEEETH0E. K 2.8 NEutFIEN
MR Ot REH R T IESEPIA Tl A TR EHRE AR O, ek AT S S
R, PR HEAMZEE, AR Z BRI & Z R E R R RIS —
HEA R G R R, T AR R A, W AT AR E AT SE
AR SR T R O IR ) = e L R P T S A
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B AL
—HE

PERMIER R
A itiTiEA

A F —-
BE—& =
F=1
=z Bl ST — =
EEEE K ?
i A5 BT
—4-5&9{5
B 2.8 MU ZEEERIEE
3.  BIREHMAUEA
3.1 £IFRHAE
By NE
LT R I CubeSuite+ V2. 00. 00
C 9miXos CA78KOR V1. 60
ke RL78 EZ Emulator

3.2 CMOS Tt KTFLHERE

N A WA FARRS A i T CubeSui te+fit B A FIFEFI JSBEL, H3hE K
BIREINEN A, LA R B B A R s I 7 3 e RS A o

11




3.2.1 CubeSuitetFHEE

HAEZM[RLT8/GL3 FF R EAFRIEN I TH ] %4 CubeSuite+ FARRAM, A
Zf) CubeSuite+, #i# G13 N R5F100LEA T.f2.

R WINIE3) CubeSuite+if,  midisHA= (¥ tool i£1T, 7£ Plug-in Setting
H1/z)i% | Code Generator Plug-in JF 5 j5 5 k. (ZHR[RL78/G13 FF K EAFJUENI]
#AED

RSF100LEA T2 5t i A AR E U T

(—) . FC# Clock Generator itk

Pin assignment-2k i\ ¥ &

Clock setting— BRIA G E (N HHR T 5 FTMAIN=fIH=32MHz)

On-chip debug setting- On-chip debug operation setting %% used(f# /i F i)

K 3-1 Pin assignment #1fi 1% &, 3-2 Clock setting 5 [fi X &

File Edit View Project Build Debug Tool Window Help

@3, start | [J = @l ¥ Em @ | 0 O | S8 H & g tau0 chOwi ¥ Tl Gl A FE Oy "y | @ @ (B )| 5=
Project Tree 7 x

Property-| |2 r_main.c-| & r_cg_timer_user.c| [#] r_cg_timer.b-| |# r_cg_userdefine.h-| |Z[ r_cg_macrodriver.t
: @ 2@ # Reflect in Pin | °i| Generate Code | /% @ #° 5 G 5 &0 ] & 99 2 O
|45 RSF100LE (Project)
] E-SFIDDLE Pro E,Ct Pin assignment § Clock setting I On-chip debug setting I Confirming reset source I Safety functions |
I RSFLO0LE (Microcontroller) =
A . In assignment setting

-,/ Pin Configurator (Design Tool)
E]DJ Code Generator (Design Tool)
----- @& Clock Generator

_____ & Watchdog Timer When t's decided once, it isn't possible to change it later

. It's necessany to make a project again to chanae it.
..... W' Real-time Clock
..... =7 Interval Timer

..... W' Clock QOutput/Buzzer Qutput
..... = DMA Controller Pin Function

----- = voltage Dletector P17 TID2/TOO2
----- “, CATBKOR (Build Tool)

----- £ RL78 EZ Emulator (Debug Tool) P 31008
=-[3 File P42 TI04/TODS
fstartup PO5 TI05/TO0S
|\ Code Generator POG TIDG/TODE
-2 r_main.c
-] r_systeminit.c pa LLLEdis L
2| r_cg_cge.c P76 INTP10
22| r_cg_cgec_user.c P77 INTP11
22| r_cg_portc
T serc P11 RxD0/S100/SDADD
&| r_cg_timer.c P12 T«D0/5000
2| r_cg_timer_user.c P10 SCKOO0/SCLOD
] r_eq_macrodriver.h P13 TeD2/5020
=] r_cg_userdefine.h
Rl reoeqeh P14 RxD2/S120/SDA20
M| r_cg_porth P15 _SCK20/5CL20
-] r_cg_timer.h P&O SCLAD
PE1 SDAAD
P140 PCLBUZO

Output

& 3.1 Pin assignment REIEE

12



File Edit View Project Build Debug Teool Window Help

Wstat P EH@: X BB

DN X 3N

g_taul_chO_wi -

CiEE AR DN @ ® D ==

A
I~ 17

Project Tree 1 x F'ropert-,r Igrjnain.c Erﬁcgj\merﬁuser.c Igu:gitimer.h Igricgiuserdeﬁne.h Erﬁcgfmacrodriver.h B;l] Code Generatc
5 @D 3 | ﬁ Reflect in Pin “J Generate Code | ‘,1; oW F Gk @ ol @ )] ugz [

= f RSFL00LE (Project)

% RSF100LE (Microcontroller)
) Pin Configurator (Design Tool)
= B"j Code Generator (Design Tool)

# Clock Generator
i Port

! Interrupt

- Serial

& A/D Converter
i Timer
! Watchdog Timer
’ Real-time Clock

& Interval Timer

% Clock Qutput/Buzzer Output
& DMA Controller

-&' Voltage Detector

A, CATBKOR (Build Toal)

Pin assignment [ Clock settin

On-chip debug setting | Confirming reset source | Safely f

-0 tion mode setting
@ High speed main mode 2.7 (V) £ VDD £ 5.5 (V)
) High speed main mode 2.4 (V) < VDD £ 5.5 (V)

() Low speed main mode 1.8 (V) < VDD < 5.5 (V)
() Low voltage main mode 1.6 (V) < VDD < 5.5 (V)
- EVDD setting

@ 40(V)<EVDD <55(V)
@ 1.8(V)<EVDD<55(V)

— Main system clock (fMAIN) setting

© 27 (V) <EVDD <55 (V)
@ 1.6(V)<EVDD <55(V)

© 24(V)<EVDD <55(V)

@ High-speed OCO ffIH)
- High-speed OCO clock setting

() High-speed system clock {MX]

Frequency

2 =] mar)

£ RL78 EZ Emulator (Debug Tool)
=3 File
f J)jSlEI'lLIP
= m Code Generator
-8 r_main.c

r_systeminit.c
%] r_cg cgec
~&] r_cg_cge_user.c
Q r_cg_port.c

& r_cg_port_user.c

‘a r_cg_timer.c
8| r_cg timer_user.c
El r_cg_macrodriver.h
EI r_cg_userdefine.h

- High-speed system clock setting
[ Operation

3 (MHz)

[ Operation

32768 (kHz)

Low power consumption

EI r_cg_cgch g Enables supply
Q r_cg_porth — Internal low-speed oscillation clock (fiL) setting
r_cg_timer.h T = o

3.2 Clock setting REIEE

() . EE Port Bith
1.PORTO
Port0-P03 {# ] SDA10 75 B/ ik N-ch
Port0-P04 1ii i} SCL10 % E/4J3% N-ch
Port0-P06 {f Jyfi i 48 FH A5 1%k Out . P06 5 FIFO [f) RCK 4%, 1EA read clock.
1& 3-3 Port0 Fiifiik &

=1 cmos camera (Broject)” Portd | Pert1 | Port2 | Porta | Ports | Ports | Ports | Port7 | Portiz [ Portia | portia |
; # RSFL100LE (Micracontroller) n
©EH .
%.%i?oec:ng;z;t(zes'gn Teol ) Unused ) In @ Out Pull-up [F] N<h 1
..... é" Port - P01
----- & Interrupt ) Unused ) In @ Out Pull-up 1
----- Eﬂ" Serial _ POz
3 ... AI,"D Converter @ Unused ) In ) Out [T Pullup [ N<h 1
-l Timer
W Watchdog Timer =i
Real-time Clock @ Unused © in @ © out @[] Pulup [T] TTL buffer N-ch 1
Interval Timer - P04
Cleck Qutput/Buzzer Output @ Unused @ In @ © out @[] Pullup [C] TTL buffer N<h 1
DMA Controller P05
_____ 4 ;A%‘:(I::RQFBE);;E::;D @ Unused () In 0 Out [T Pullup 1
----- £ RL78 EZ Emulator (Debug Tool)  |||-F08
2-[3 File © Unused @ In | @ Out @1
b Build tool generated files

3.3 Port0 AEiEE

13



VE: 20 RARER B IR SE, P03, PO4 X[ 5| JEILE AFIFE H 4% 11 2 11C Bikf) SDAL0 #1 SCL10
AL BTRAX AN 5| BIASBEIE B Iny Out.

2.PORT1

% TxD0 i+ UART O RIEHIER LAHL, HERER, Frik P12 O RXHERAAE %<

& 3-4 Portl Fi1H 13 &
t © 8 @

= 1% emos camera (Project)
----- ﬁ RSFL00LE (Microcontroller)

EZI---/0 Pin Configurator (Design Tool)
EIBJ Code Generator (Design Tool)
----- & Clock Generator

----- ﬂg" Interrupt
----- & Serial
..... ' A/D Converter

W Watchdog Timer
----- 5" Real-time Clock
----- W Interval Timer
" Clock Output/Buzzer Qutput
" DMA Controller
" Voltage Detector
----- 4, CATBKOR (Build Tool)
----- 2 RL78 EZ Emulator (Debug Tool)
..... P Program Analyzer (Analyze Tool)
=[P File
.ﬂ Build tool generated files

AN
%Iﬂiﬂﬁﬁmﬁ% In. Out.
3.PORT2

3.4 Portl AEIEE

Port2-P20~P27 1E N4 N 75 223 In. P2 5 FIFO [

W& 3-5 Port2 Ji-1h 1% &
'} @ 8 @

B[K cmos camera (Project)”

----- # RSF100LE (Microcontraller)
EII"-/0 Pin Configurator (Design Tool)
El"-rﬂ Code Generator (Design Tool)

----- & Clock Generator

----- & Interru pt

----- ﬂ;,‘" Serial

..... & A/D Converter

..... w Timer

..... &' Watchdog Timer

..... %' Real-time Clock

----- & Interval Timer

..... W Clock Output/Buzzer Cutput
..... & DMA Controller

..... [T Voltage Detector

..... A, CA78KOR (Build Tool)

----- 2% RL78 EZ Emulator (Debug Tool)
----- fD Program Analyzer (Analyze Tool)

B [E Flle

n_;{ Generate Code

S FO DS EDMEDQ

F Reflect in Pin | %] Generate Code | % S % F G @) & @ o9 & 2
| Portd | Portl | Peri2 | Port3 | Porté | Pors | Ports | Port7 | Portt2 | Port13 | Porii4 |
_P10

@ Unused @l @ 0wt [C] Pullup [C] TTL buffer [ N<ch
_P1

@ Unused ) In © out  [] Pulup [C] TTL buffer ] N-ch
P12

@ Unused @) In @ © out @[] Pullup [ N<ch
_P13

@ Unused i @ Owt  [C] Pullup [C] TTL buffer [ Nch
P14

@ Unused ) In © out  [] Pulup [C] TTL buffer ] N-ch
_P15

@ Unused & In ) Owt O] Pullup [C] TTL buffer [] N<h
P16

@ Unused @ in @ Ouwt  [] Pullup [C] TTL buffer
-P17

@ Unused & In & Out [ Pullup [] TTL buffer [ N<h

ARSI IS, P12 X I (1 5| BIFEAS B FE A UART A28 TXDO 5 H, BT LI A

A BT

Il,ﬂ-u_, Reflect in Pin

Portd | Portl | Pert2 | Pori3 | Port4 | Ports | Ports | Port7 | Porti2 | Portia | Porti4 |
P20

) Unused | @ In @ Out
- P21

() Unused | @ In () Out
- P22

() Unused | @ In () Out
-P23

) Unused | @ In ) Out
- P24

) Unused | @ In @ Out
- P25

() Unused @ In ™ Out
- P26

) Unused | @ In ) Out
- P27

) Unused | @ In | © Out

3.5 Port2 AmiEE

14



4 PORT7

Port7-P71~P73. P76 1 4 th A I 75 21k Out. P7 IR RUIT

P71----RRST, P72----WRST, P73----OE, P74----HREF, P75----VSYNC, P76----WE.
U1K 3-6 Port7 FLTH W &

g @ 3|12 & Reflect in Pin | % Generate Code | < I A
&L emos camera (Project)” [ Port0 | Portt [ Port2 | Port3 [ Ports | Ports | Portg | PortT [ Porti [ Portis [ Porti4 |

B9 &0

----- % R5F100LE (Microcontroller) P

EII---/9 Pin Configurator (Design Tool) . . .
d s @ Unused @ In @ Out [E] Pullup

E—]---Bﬂ Code Generator (Design Tool)

----- & Clock Generator - P71
----- & Port ) Unused ) In @ Out Pull-up ] N<ch 1
----- & Interrupt _p72

----- & Serial

) Unused @ In @ Out Pull-up 1
----- & A/D Converter

- P73

----- & Timer ) ) ) i
..... W Watchdog Timer @ Unused @ In @ Out Pull-up 1

----- W' Real-time Clock -F74

""" . Interval Timer @ Unused @ In @ O out @[] Pulup 7] N<ch
..... & Clock Output/Buzzer Output P75

..... &' DMA Controller
N @ On@o ’ Pull
..... &' Vaoltage Detector e B

----- 4, CATBKOR (Build Tool) -F76
----- 2% RL78 EZ Emulator (Debug Tool) ) Unused ) In @ Out Pull-up 1
----- K\D Program Analyzer (Analyze Tool) ||_F77

Bj!',.F')LE @ Unused () In @ Out [ Pullup
81 Startup

3.6 Port7 AHEIZE

VE: ALK SIS, P74, P75 XA 51 IFEAFIFE F 4% INT BLHf) INTP8. INTPY (A,
BT LAIX AN 5 I REL £ Iny Out.

5.PORT13
Port13-P130 1E Jy% Hi 4 FH 75 23k Out. MRRWHE FHIH 1, Al AAECE .
W& 3-7 Portl3 Jiih 3 &

=- 18 cmos camer (Project)” | Porto [ Portt [ Portz [ Poria | Porté | Ports | Ports | Port | Portiz | Porti3 | Porti |

% RSF100LE (Microcontraller)

Pin Configurator (Design Tool)
i Code Generator (Dresign Tool) Eced @ Out O

¢ Clock Generator -P137
¢ Port @ Unused O In
i Tnterrint

3.7 Port13 RAEIEE

(=) . FE Serial Fitk
Channel 0 F1i%#& UARTO/Transmit function—UARTO tab :
1. %% Continuous transfer mode;
2. Baudrate 163 38400 (bps) .
Channel 2 3% 11C10—II1C10 tab 1:2:f5 Master error.
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TN 3-8 Serial FLiii 3 & ,3-9 UARTO tab S % & ,3-10 11C10 tab S &
% TxD0 T UART O EESHRER] EAHL, FERER, Frod LE#Er P12 O R3HERA %,

AR AT AAE R -

B[ﬁ cmos camera (Project)*

RSF100LE (Microcontroller)
/D Pin Configurator (Design Toal)
Code Generator (Design Tool)
& Clock Generator

ﬂ:—; Port

& Interrupt

& Serial

' A/D Converter

' Timer

" Watchdeg Timer

: @ 2 &

SAUD | saut |IIC.BD

Channel | uaRT0 [ UART1 [ csioo | csion [ csio | sit | icoo [ ucot | ucio [ et |

- Function
Channel 0 UARTD - Transmit function -
Channel 1 Unused
Channel 2 nc1o -
Channel 3 Unused

3.8 Serial AEIEE

% Generate Code | T T A

@ Reflect in Pin

= F emos camera (Project*

----- % RSF100LE (Microcontroller)
[j---) Pin Configurator (Design Toal)
[—j---sg Code Generator (Design Tool)
----- i“‘,:’: Clock Generator

v A/D Converter
Timer
Watchdog Timer

&' Realtime Clock
----- & Interval Timer
Clock Output/Buzzer Qutput
- DMA Controller

&' Voltage Detector
----- “, CA78KOR (Build Tool)
----- &2 RL78 EZ Emulator (Debug Tool)
i Program Analyzer (Analyze Tool)
o[ File
rj)-j Startup
E Code Generator
CJ r_main.c
‘_ﬂ r_systeminit.c
2 rcg_cgec
i CJ r cq cqc user.c

=-|fi cmos camera (Project)*
----- #_; RSF100LE (Microcontroller)

Pin Configurator (Design Tool)

Code Generator (Design Tool)
@& Clock Generator

ASD Converter
Timer

D & O

Channel | UARTO [UART1 [ csioo [ csiot [ esiio [ esin [ ucoo [ ucet | ucio Jucii ]

Receive | Transmit |

— Transfer mode setting

- Stop bit length setting

) Single transfer mode @ Continuous transfer mode
- Data length setting
) 7 bits @ 8 bits ) Sbits
— Transfer di ion setting
@ LSB ) MSB
— Parity setting
@ MNone ) Zero @ Odd () Even

@ 1bit @) 2bits
— Transmit data level setting

@ MNormal ©) Reverse

— Transfer rate setting

— Interrupt setting
Transmit end intermupt priorty (INTSTO) Low -

- Callback function setting

Baudrate |3MDD - (bps) I {Current emor: +0.16%)

Transmission end

3.9 UARTOtab EEEE

SAUO | saun [ iicao
Channel | UARTO [ UART1 [ csioo [ csion [ esiio [ csitt [icoo J ucot | 1C10 [icii]

— Transfer rate setting

Transfer rate 100000 ~ {bps) {Actual value: 100000)
— Interrupt setting
Transfer end intemupt priority (INTIC10) Low -

- Callback function setting
Master transmission end Master reception end

3.10 lIC10tab RIS

(V9> . BLE Interrupt Fidk

fEExternal Interrupt tab

s

2]i%INTP8-Valid edgei £ Falling-Priorityi% £ High;
A% INTP9-Valid edgei £ Falling-Priorityi% £ High;
1P 3-11 Interrupt-External Interrupt tab Ft i i3 & .

16
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: @ 2 E & Reflect in Pin | % Generate Code | oo P G D & oo E O
Bm cmos camera (Project)* External Interrupt '7 -
i intern
# RSF1D0LE (Microcontroller) e bicioest L
/o Pin Configuratar (Design Tool) - e B -
- s‘ﬂ Code Generator (Design Tool) [E] INTPO Valid edge Falling Priority Low
----- E_’_ Clock Generator _INTP1 setting
""" & Port [=] INTP1 Valid Fallng Proty | Low
----- & Interrupt .
_____ & Serial ~INTF2 setting
" A/D Converter [ INTP2 Valid edge Falling Priarity Low
----- = Timer ~ INTF3 setting
% Watchdog Timer & 5 B
N INTP3 Valid Fallin FPriority Low
Real-time Clock 2
" Interval Timer ~INTP4 setting
..... W Clock Output/Buzzer Output [T InTP4 Valid edge | Falling Priority Low
----- : Dl\-;'IA Controller _INTPS setting
----- Voltage Detector . ) S
_____ A CA7SKOR (Build Tool) ] INTP5 Valid Falling ority Low
----- <5 RL78 EZ Emulator (Debug Tool) - INTP6 setting
..... “¥ Program Analyzer (Analyze Tool) [ INTPE Valid edge | Falling Priority Low
= —INTP7 setti
o5 Startup = TNTI;? Valid edge [ Fall Prioty (Lo
E_!ED Code Generator e aling S W
----- ‘E r_main.c setting
] oyteminite . -
r |C.C
r_::_::c user.c INTPS setting
r_cg_serial_user.c —INTP10 setting
r_cg_macrodriver.h ] INTP10 @ V= Falling Priority e
r_cg_userdefine.h )
_____ i cq cgeh _INTP11 setting
..... (| r_cg_serial.h [E] INTP11 Valid edge | Falling Priarity Low
)

3.11 Interrupt-External Interrupt tab FEIRE
T 2L AR S I 5, INTPL0 FirfE 5| 1 P76 fEAGIFE i FERIN, Bt AANRESE A INTP10,

(1) . FEE Watchdog Timer Fbk
BT ABIFER AR LR, TEICHTIBIOCH, DUEERRFF Nk ki A 2 2 i
Watchdog timer operation setting %% unused
e 3-12

File Edit View Project Build Debug Tool Window Help

@Wstart L@ X DB 9 OB B gra0chow /| 100% o HE A WD @6

Project Tree T x F'roperty/ﬂ? r_main.(yﬂ?’ r_cg_timer_user.yﬂ?’ r_cg_timer.p/@ r_cg_userdefine.h i;] r_c
5t @ 2|[E 4 Reflect inPin | | Generate Code | /& s # F S & & @ o4 =

=L RSFL00LE (Project)
----- # RSF100LE (Microcontroller)

. . @ Used

- Pin Configurator (Design Toal) — _
9___3ﬂ Code Generatar (Design Taol) - Operation in HALT/STOR/SNOOZE mode setting

----- & Clock Generator @ Enabled Stopped

- Overflow time zetting
Overflaw time 4369.07 (21641 (ms}
& Serial : )
..... W A/D Converter -'window open period setting
""" *'7 Tirmer Windo d 100

% Watchdog Timer
Real-time Clock
Interval Timer
Clock Output/Buzzer Output Priarity Low
DMA Controller
Voltage Detector
----- A CATBKOR (Build Tool)

— Interrupt setting

Enable interval intemupt when 757 of overflow time (INTWDTI)

3.12 Watchdog Timer R EHIZE

17



(1) . AR REn AR
P BRI B 5E R 5, st Generate Code $%4, AE RS AEERIRSNRED .
el 3-13 A R ACh
File Edit View Project Build Debug Tool Window Help
Wstart [ @ X B0 o588 A grauchwi v HE A @Y @

Project Tree 3 x

EY Property| [ r_main.c
2 @ 3 [ Lé Reflect in Pin
=-| 15 RSF100LE (Project)

----- $& RSF100LE (Microcontroller)
-, Pin Configurator (Design Tool) o _
= D_J Code Generator (Design Tool) Operation in HALT/STOP/SNOOZE mode setting
----- & Clock Generator @

g timer_user.c j r_cg_timer.h j r_cg_userdefine.h j

% Generate Code | & % @ T G B & B @ @ 4

‘wiatchdog timer operation setting
@ Unused ) Used

. Overflow time setting
----- & Interrupt pep——_ R

_ neerrup 4369.07 (216/IL)
----- &7 Serial

..... W AJD Converter ‘window open period setting

..... % Watchdog Timer j
..... ¥ Real-time Clock Interrupt setting
----- & Interval Timer
..... W Clock Output/Buzzer Output L
----- &' DMA Controller

..... W Voltage Detector
..... 4, CATBKOR (Build Toal)

& 3.13 4 pkIFznKEg
3.2.2 BINBRGBLERER

A AR IR SRS 2 J5 . FE B RS B 5 7R BRI AR IK B DL K —
e E e L IhRe RS, TWEVERMNE, BSRnrRIEEESER E X, DMER
U RARHS (Y I A S B bt o 3% AN G T R s D X 4, oAt 288l [RIR,
IR R ER I, B WERAE RIS 2 EERES HLELD .

Wk 3-14 H P AR X 85

/* Start user code for adding. Do not edit comment generated here */

you can add your program here.
x&iﬁ*xkiiixk&i*xkiiixk&i*xk-&idxkii*xkii*xkii*x&ii*xkii*xkiﬁ*xkiiixk&i}f

J/* End user code. Do not edit comment generated here */

E3.14 RPRMAREXE

ABIRE T E M B A IESU smE =5, A0 main sE T
B BRI EIMER K B R T A EE XX, r_camerac 5
r_camera.h HIRAFTEERAG LR L BRI H € SRR AL

(—) HTELREFE e XU
fE r_ camera. h RN T & X:

1. WE: ECE P7.6 ¥R WE;
2. OE: WC#E P7.3 %124 OF;

18



3. RCK: FCE PO. 6 3 114 RCK;

4. WRST: BCE P7.2 3119 WRST;

5. RRST:ECE P7.1 314 RRST;

6. CAMERA DATA:TC# P2 3 159 CAMERA DATA:

7. H_RESOLUTION: it BT G ST K A%, ™!

8. V RESOLUTION: it & FF {74 ™

9. H_STEP:FCE /KPR (W 4. 3 73 FF MRS, ;s
10. V_STEP: BB M B /- #FRATH (FEIL 4. 3 #4550,
11. THRESHOLD : it & —{E Ak 1 1A

12. ARRAY_STZE: Ft & —{HALJ5 RAM A7 23 (8] 1K /1N

13. DISPLAY: &M, WRFTHE/RIIEE, RIHEA FIFO i H A%t UART 1%

R EAIHLE R

VE 1 AEAEFHIER e 20, 75 243 A2 H_RESOLUTION*V_RESOLUTION /& 8 FIfi4L,

TEAS FH I vk bR B0, 75 235 & H RESOLUTION 2 8 HiIf& %k,
VE 2: 7713 AIARAE A P R SRIB A &
K 3.15

] e e e e e e e R e R R R R A A R R R R R R R R R AR R R R R R R AR R A AR AR R R R R AR AR AR R R AR R AR R AR RN R kAR

Macro definitions

AR AR A AR N R AR A A R R AR A A AR A R AR R R A AR R A A AR R A A AR R A A A AR R A AR A A AR R AR AR R I A A AR A AR RAAARRIAR

fdefine WE P7.6
$define OE B7.
#define RCK PD.
#define WRST B7.
$define RRST B7r.
#define CAMERE DATA B2

fdefine H RESOLUTION 120 S/maximum: 320, multiple of 4
$define V_RESOLUTION &4 J/maximom:240, multiple of 2
#define H_STEP 1 J//for change Horizontal resclution

Pokoo

#define V_STEFP 1 f/for change Vertical resolution
#define THRESHOLD O0x96
$define RRRAY SIZE 3000

#define DISPLAY ffusing windows software to display pictures grabbed by camera
_;k&iAxk&iAxk&iAxk&idxk&iAxk&iAxk&iAxk&iAxkiidxkii*xkii*xkii*xk&i*xkii*xkii*xkii*xkii*xkii*x

Typedef definitions

LR R L L e e ]

3.15 r_camera.h XFEXBKE

(2) BEBLRERBRK B € L RH A
il 3.16 TRAWIFELE r camera. h FIIHI EH E X REE A .

_J,-'kivi*xkivi*xkivi*xkivi*xki—i*xki—i*xki—i*xki—i:ic:-cki—i:ic:-cki—i*xkii*xkii*xkiiixkiiﬂ:-c
Global functions

o e o A R e o S R e okl o o e o b R R o e o ok o o R o ke o o R o ke o o R R ok o S o o ok o o o ok o e o b o e o e o e o o o
wvoid User Delay(int):

wold R _FIFCQ Create (void):

wvoid R _FIFO Write Reset (void) :

woid R_FIFC Read Reset (void):

wvold R Picture Grab Gray(wvoid):

void R _Picture Grab Bin(void) :

wvoid B _Picture Grab Smocthing (veoid):

volid R OVT620 Configure (void) ;
—1/* Start user code for function. Do not edit comment generated here */
=/*% End user code. Do not edit comment generated here */

#endif

& 3.16 HENXERH—E
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THEXE 3. 16 FEHERREE r_camera. ¢ F15E X HIFH BT U
1. User_Delay
A e A H E SUEN R 2, TG B R AR Sk DL IR FIFO 125 I Y SE I
BT RER R AN 3.17,

* Function MName: User Delay

* Description : CPU will wait for a periocd of time according to i
* Arguments HE R
* delay time

* Beturn Value : None
A A R A A A A A A AR R A A A R A A A A AR R A AR A AR A AR RN AR AR AR R Ry
void User Delay(int i)
-I{
int j,k;
for(j=i;j——:3>0)
for (k=100; k—; k>0);

3.17 User_Delay & ###ik

2. R_FIFO_Create
ARERHUE FIFO Wt ek 2, R EAERESCH], ARG T s B0, Wik 3.18.

_;****x****x****x****x****x****x****x****x****x****x**‘

* Function MName: R_F:FD_Crea:e

* Description : This function initialize the fifo.
* Arguments : None
* Beturn Valus : None

A A A AN ARk A AR Ak Rd

void B _FIFQ Create (void)

a4
WE = 0U; JS/dizable write
QOE = 1U; Si/dizable read
B _FIFO Write Reset():
R _FIFO Read Reset();
}

3.18 R_FIFO_Create & #iik

3. R_FIFO_Write_Reset
AR EE FIFO 5 EA R, HREA FIFO IS5 AN, W& 3.19,

20



_J,"****:l:****x****:l:****:l:****:l:****x****x***’*x***’*xk***xk***x****x****x***

* Function Name: R FIFO Write Reset

* Description : The data of FIFO input address will be et to 0.
* Arguments : None
* Return Value : Hone

LR R R R R R R R b R R R R R

vold R FIFO Write Reset (vold)

=k
WRST = 0U; //enable write reset
User Delay(l};
WRET = 11T;
}

3.19 R_FIFO_Write_Reset & ###iA

7

4. R_FIFO_Read_Reset
AR EE FIFO SR A %L, FREA FIFO B . Wil 3.20.

_J,"****x****x****x****:l:****:l:****x**"r*:l:****:l:****:l:****x****x***’*xk**’*xk***

* Functicn Name: R _FIFO Read Reset

* Description : The data of FIFO output address will ke 3et to 0.
* Arguments 1 None
* Return Value : Hone

LR A R R R R R R R R R R R R R R R R b b b R

void R _FIFO Read Reset (void)

=L
RRST = 00; J/enable read reset
User Delav({l):
RCE = 1U;
User Delav({l):
RCE = 0U;
User Delav(l):
RRST = 1U;

}

3.20 R_FIFO_Read _Reset &R ¥tk

5. R_Picture_Grab_Gray

A R AU R B UK 2 B G B A - an SR E s EAL 2] B, 7REE
£ r_camera.h il #define DISPLAY Hij VBT 5 2545, RIAT LAl A 0t B 5 4% 21
EAIHL. PR A =38400bps, Edifi=8, TLEIAL, 15 1EAi=1, pREFIA M 3.21.
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ST LT e e e e e T e e e e e e P e e e e e e L e e e e e e e e T T e e e e e e T

* Function Name: R Picture_Grab Gray
Description

This function grek gray data of pictures from camera.
None
Neone

R T T T P T LT

void R Picture Grab Gray(void)

=k

unsigned char pixel=0,bin data=0,count=0;
unsigned char i_rem,]j_rem;
unsigned int i=0,3j=0,k
unsigned long read fifo_count=0;
CE = 0U; //enable FIFO ouput
R_FIFC Read Reset(); //set the read address to 0
for (i=1;i<=V_RESOLUTICN;i++) //read each lines
{
for(j=1:;j<=H RESOLUTION+Z:]j++) //read each pizels
{
if{write fifo count>read fife count) [/if write fifo count>read fifo count you can read the fifo
{
read fifo count++;
RCE = 1U; //read clock set high
if(j<=H RESCLUTICH) //remove the blanking signal added by hardware
1
i rem=i%H 5 ;
J_rem=j%V_3 B
if((i rem==0)&(j_rem==0}) //change resolution by software
{
pizel = CAMERA DATA; //read the walue of D[7:0]
#ifdef DISPLAY
R_URRTO Send Data(&pizel,l1):
#endif
}
¥
RCK = 0U;
}
elge{j—:}
}
13
CE = 10;

write fifo count
read fifeo count

3.21 R_Picture_Grab_Gray & ¥t

S

6. R_Picture_Grab_Bin

AR AR B EHUEEAE, PR AEA A R’ A T RAM H o an SRAE
AR EAIHL, FEEALE r_camera.h Hiit#define DISPLAY R IERAT 5 25, HIATLL
W R T B AL B EATHL . 2% =38400bps, HENT=8, TLREAT, 158 1kfr=1.
PR EH A K] 3.22.

SRR L L T e e T

* Function Name: R Picture Grab Bin

Description

# Arguments
* Return Value
T T T

This function grab binary data of pictures from camera.
None
None

wvoid R Picture Grab Bin(void)

B4

unsigned char pixel=0,bin_data=0, count=0;
unsigned char i rem,j rem;
unsigned int i=0,3j=0, k
unsigned lcong read fifo_count=0:
CE = 0U: //enable FIFO ouput
R_FIFO Read Reset(); //set the read address to 0
for(i=1;1i<=V_RESOLUTICN:i++) f/fread each lines
{
for(j=Ll;j<=H_RESOLUTION+Z;j++) //read each pizels

{

if{write fifo count>read fifc count) fAif write fifo count>read fifo count you can read the fifo
{
read fifo count++;

RCE = 10: ffread clock set high

22



e e e L Lt e et e e e e e e e

7.

if (j<=H_RESOLUTICON)

i_rem=i%H_STEP;

J_rem=j%V_5
if{(i_rem=

{
{
}
]
RCK = 00;
}
else{j——:}
}
}
CE = 1U:
write fifo count = 0

read fifo count =

T

0)&(j_rem==0))

pixel = CRMERL DATA:
if (pixel »= THRESHOLD)
bin_data|=0x01;
else
bin data&=0xfe;
count++;
if{count > T7)
{
$ifdef DISPLRY

/ {remove

the blanking

//change resolution

//read the value of

signal added by hardware

R_UARTD_Send_jata(&bin_data,lJ;ffbinary data to host to use URATO

#endif
count = 0;
i k<ARBRY SIZE)

picture [k++]=bin data;

telse{
bin data=bin data<<l
}

//binary data to

memory

3.22 R_Picture_Grab_Bin & #i#iA

R_Picture_Grab_Smoothing

A PR R CIE I S A BE EE . i RAEE YR B4R R EAIHL, FRE
£ r_camera.h " {i#define DISPLAY Fij IV ERERT 5 245, BRI DL A 10 B 5 4% 21
AL, WeF3=38400bps, HiHufi=8, TAIAL, 15 1E07=1. ¥t N Al 3.23.

AEMIE R R A

O -

B R L T e T e T T

* Function Name: R Picture_Grab Smoothing
function grab binary data of pictures from camera.

Description
Arguments
Return Value

mir 3 ST, 3

R BONEHE AR, BN

R L L e e Y

woid R_Picture Grab_Smoocthing (void)

=k

pixel=0,bin data=0,count=0,last num=0x00,current num=0x00,next num=0x00;

unzigned c
unsigned c
unsigned

ar i rem,j rem;
int i=0,3=0,%k=0:

QE = 0U;
R _FIFO Read Reset();

for(i=1;i<=V_RESCLUTICH;i++)

{

for (j=1;3j<=H RESOLUTION+Z:j++)

{

RCK = 10;

if (j<=H RESOLUTICN+1)

{

//enable FIFO ouput

//set

//read

//read

i_rem=i%H_STEP:
J_rem=3%V_STIEP;

if((i_rem==0)&{j_rem==0)

{

pixel = CAMERA DATER:

if(j<=H_RESOLUTION)

{

23

//read

//remove the blanking

{/change

//read the

the read address to O

each lines

each pixels

clock set high

resolution by

value of D[7:0]

signal added by hardware




if(pixel >= THRESHOLD)
next_num = 0x01;
else
next num = 0x00;
telseq
next_num = 0x01;

1£(3-1)

gwitch{current_num}
1
case 0x00:
if (last_num&next_num)
bin data|=0x01;
else
bin data&=0xfe;break:
case 0x01:
if (last_num|next_num)
bin data|=0x01;
else
bin data&=0xfe;break:
}

count++;
if({count > 7)
1
T $ifdef DISPLAY
R_UARTO_Send Data(&bin_data,l}:;//binary data to host to use URATO
$endif
count = 0;
1f (k<RRBRY SIZE)
picture [k++]=bin_data; //binary data to memory
lelse{
bin data=bin data<<l;

13
last_num = Current_num;
lelse{

last_num = 0x01;

curre nt,_nurr. = ne xt_nurr.:

RCK = 0U:

B Rt e T e T T e

3.23 R_Picture_Grab_Smoothing & ¥t

8. R_0OV7620_Configure
AR SR IC i OV7620 $84% 3k, B 5 1C B 2R 1A iRAG Sk b () 25 7 4%
'ﬁJ\EEE{nw A5 B A B B IS S QVGA it T BT R, HARBLE(E S
27 0V7620 FH P Ft. R R 3.24.
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_J,-'kiv**xk-&i’*x*i*#xk***x*i*dxkii’#xk-&i’*x*i*dxk***xkii’*xki*#xk***x*i*dxkii’*xkii’*x*i*#:
* Function Name: R _OV7620_Configure
* Description : The function is config the register of OV7&Z0.
* Arguments : None
* Return Value : None
R AR A A A AR N A AR A AR R A A A A A A A AR AN A AR AR AR AR A A AR A AR ARk A e e ey
void R OV7620 Configure (void)
=14
unzigned char command[2] = {0x00,0x00};
ungigned char h_dec = [323—H_R.ESOLU’““ON);"4:
unsigned char v_dec = [243—V_RESOLU’:_ON)I2:

command [0] = 0x14;
command[1] = 0xZ24;
B_IIC10 Master Send(0x42, command, 20}; // change to OVGA mode
Uszer Delay(1000);

command[0] = 0x17;

command[l] = 47+h_dec;

R_IIC10 Master Send(0x42, command, 2U); // set Horizontal Window start
Uszer Delay(1000);

command[0] = 0x18;

command[1] = 208-h_dec:

R _IIC10 Master Send(0x42, command, 2U); S/ set Horizontal Window end
User Delay(1000);

command[0] = 0x19;

command[1] = &+v_dec:

R_IIC10_Master Send(0x42, command, Z2U); S/ set Vertical Window start
Uzer Delay(1000):

command[0] = OxlA:

command[l] = 245-v dec:

B_IIC10 Master Send(0x42, command, 20); // set Vertical Window end
User Delay(1000);

3.24 R_OV7620_Configure & ##A

() PR HHH
&l 3-25 il ek HeP AR BT X, K] 3.26 H bR H ik
Line: 175 ANIMEUHS % #il FIFO 5 X5 K.
WriteFlag: 247 H bt R 502 5 04T AH M35 /E FH Flag.
read_enable_pre: FIFO 5 iRz A & .
read_enable: FIFO B 4h1% H| AL &,
write_fifo_count: FIFO 5 ANE#E 114, 2 FIFO B 4 Wrise iUk 2 5 A 20

_fki**x*i**xki**xki**xki*ﬂxk&**x#i**a*i**xki**xki**xki**xki*ﬂxk&**aki**:

Global wariable=s and functions

A A A A AR AN A AR A A A A A R AN A A AR A AN AR R A A AR A A AR AR AT A R Ry
—|/* Start user code for global. Do not edit comment generated here */f

unsigned int Line=0;

unsigned char WriteFlag=0; //fifo writeing flag

extern unsigned char read enable pre:

extern unsigned char read enable;

extern unsigned long write fifo count; fiwrite count
—/* End user code. Do not edit comment generated here */

_;****x****x****x****x***ﬂxk***x****s****x****x****x****x***ﬂxk***s****:

E 3.25 HHIERHTEEN
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I T B B B AT R A B . rintc9_interrupt N3RS, %R B
B BHE S 5N FIFO. r_intc8_interrupt 947 Hh 2 il BR 3, 12 bR % 245 )
FIFO 1) UG 4t T i w] LLF AR 32, B K ) FIFO 5 — it R 10 25 o 4% ) o

Ef***#*********#A***#*********#A**************A***#**********A*************#A***#**
* Function Name: r intcf interrupt
* Description : This functicon is INTPE interrupt sService routine.
* Arguments : None
* Return Value : None

o AT R R N o R O R R O R R R o R R R o o R R R R R R R R o o o O R R R R R o o R e R R o o R N R

incerrupt static void r intc8 interrupt (void)

=4
@ /* Start user code. Do not edit comment generated here #/
= J/#%line interrupt#®/
i if (WriteFlag)
{
Line++:
write fifo count =write_ fifo count + H_RESOLUTICH +2: //
if(Line == 1) J/write fnish a line, start reading.
{
read enable = 1: //picture can be read
}
if {Line == V_RESOLUTICH) J/a field of picture finished
{
WE = 0U; f/disable write of fifo
WriteFlag = 0: J/dizable WriteFlag.
}
}
? /% End user code. Do not edit comment generated here */
}

E!*************#!*************#!*************#!*************#!*************#!******
* Function Name: r intcS interrupt
# Description : This function is INTFS interrupt service routine.
* Arguments : None
* Return Value : Hone

A A A A A A A A N A R A N A A A R A N AR A N A A A A AR R A A A A R A A AR A A AR RN AR AR AN AR AN A AR A AT R RA A E R

interrupt static void r_intcY9 interrupt (void)

=1
@ /* Start user code. Do not edit comment generated here */
= f#*field interrupt*/
i if(read enable prej
{
R_FIFC Write Reset(): f/fwrite the fifo from address 0O
WE = 1U; /ffifo write enable
Line = 0;
WriteFlag = 1; //fifo writeing flag
read enable pre = 0; /fdisable read enable pre
}
=] /#% End user code. Do not edit comment generated here */

& 3.26 dhHTERHEIA
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(P> main ER%JiA
main B8 i BEAS G i 3.27 & RAR s e kg 3.28 main PREHE R
i

R T e T

Global wariables and functions

oit

HHEK A HE RN A E R R AR R AN A AR AR AR R R I A RN T R AR R kW Axkii*xkiiixkii*x**i*x*iitxkii*xkiiixkii*x**i*x**itxkii*xkii*xkii*x**i*x**i‘,ﬂ'
=/* Start user code for global. Do not edit comment generated here #/

unsigned char send end = 0; fla f UARTO data transfer completely

unsigned char read enable = 0; g of FIFQO can be read

unsigned char read enable_pre = 0; ,f'!: g of FIFO can be write for read(After writing & line, read automatic starc)

unsigned long write_ fifo count = 0; //write count

-lunsigned char picture[RARRAY SIZE]={0}; //data of picture store in this array
unsigned int count_test_15 = 0; f/for test

—/* End user code. Do not edit comment generated here */

E 327 2RTEEX

L
woid main(void)
R_MAIN UserInit():
= /* Start user code. Do not edit comment generated here */
R_FIFC Create();
R_OV7620_Configure():
E] #ifdef DISPLAY
R_URRTO_Start():
fendif
R INTCZ2 Start():
R_INTCS Start();:

I/ R_TAUO0_ Channeld_Start() ://for test
read enable pre = 1; ffif you want to collect & picture,please set read enable pre = 1.
while (10)

{
if (read enable)
{
= #ifdef DISPLAY
R_UBRTO_Display_ Start():
#endif
//R_Picture Grab_Smocthing():
R Picture Grab Bin():
_.f,.fR_Pi:tuIE_Grab_Gra}-' ():
/fcount_test_1S++; //for test
= #ifdef DISPLAY
R UARTO Display End{):
#endif

read enable = 0; //if read finished,please set read enable == 0.
= FE L T

* you can add your program here.
&ii*xii**x&*i#x&ii*x&iiix}***xbii*xbii*xiii*x&**#xbii*x&ii*xii**x&*itf
read enable pre = 1;//if you want to continue collect a picture,please set read enable pre == 1.

13

= /* End user code. Do not edit comment generated here #*/

}
& 3.28 main & EIHIA

Main i FH B G B0 SR AR BB R 20 =4~ R_Picture_Grab_Bin();---- &
TG KA R (ANEIRIR EMETHAE) o R_Picture_Grab_Gray():---- & & B % K4
AL, ZRBRNTELMHERESEERAR, SRR A EGESE
AFTE . R_Picture_Grab_Smoothing();---- —fE Ak BME REL B2 (5 A ER £ IR,
BT R DR IR R th A A IR D RE, WOz B A — e B, AT
DARR Y 75 AT R A

F v DA A8 & read_enable_pre k4% il G R EEFF 46 - 24 read_enable_pre =
11, CMOS A8 SRR A 2B LT BUREBHE T IR S N FIFO, 4 1 #fm Hdfs a1

HEE, 24 FIFO WIEAN 1T EGEIE 5 MCU BT a4 BB dE #E 1T (a1 . 4
— IR G AL SR S, FEN read_enable BN 0; BB F P AT LUIN H S HIH%

27



AR, ZEEFIENUE, R ZEEREAEE, WA ZHK read_enable_pre
KB 1, ZAERISLZIT AR5 AT R AT A B b i s . PRk R RN A
[EIRR B () 6 T BRI RIBTE R, T8 IRYE SEPr s B B AR R B R G N A
P IR ] o

4.  BIEWASER

RIS 55 fa, A LEFH Build->Build Project Bd% F7 Pefdfagt
P9, MAGIELIRIG, & MCU MR A Es:, did S 2B 52 i USB
FEIT, fE T HAZ) Debug—>Build & Download Bif% F6 PREEFHGFE T T #5) BoH
LT B B
e BARBIRIES IR [RLT8/613 T K B HuE N 204 ]

AFET M R G MRS AT U, AFEEGCREE R, HAAAE, &
AANE ST HRE, OB RN, I

4.1 BBRREFMEERENALER

FH T MCU PN 35 RAM £ KR 4KB, Bt DA SE B 3 FH B 75 B4R B S B 1 0 e &L 7
KN, B PR AERR sz B 7 SN o e R S VR D Bl /. 3R 401 Rl
WEE RN, EERERGEE, WSM—HERE R, £ 4.2 2% O KNME
E, E R E SR, ESsRERGEE, WM —AHms R,

R4l BT ORI EGREME RN RS R

KIigas | opeg | Wk | BUEREE | REEE | CREREE | ZEE
=X B OREIE | BEE CAE | BEE (B8 | 8 RAM &
- 3) JEWE) = W) [ (KB)
QVGA | 320%240 | 240*100 15S/s 45.95ms 74.35ms 2.93
—fHA 160*80 20S/s 23.55ms 39.35ms 1.56
120*64 30S/s 14.20ms 23.75ms 0.94
80*40 60S/s 6.05ms 10.05ms 0.39
40%20 60S/s 1.65ms 2.65ms 0.098
4*2 60S/s 0.25ms - 0.001
e X EAREIEEGI SR, BUSE SRR, AL AEA. B IR EUGERE A ERAE N RAM I T
£ 4.2 BESPRRHEBRREFEEENRL R
BIUGHE | i | w0 | BECREE | RE—RE | RE—RE | ZEAEEG
b2y B OOREIE | BIE CRE | BEE (B8 | RAM Z3[H]
W) w1 TEWE) w2 W) =2 (KB)
QVGA | 320%240 | 240*100 15S/s 45.95ms 74.35ms 2.93
—{Efk | 160*120 15S/s 39.65ms 42.35ms 1.47
80*60 20S/s 33.75ms 34.05ms 0.73

I TR AR E, RPN, SEBRA FIFO BN 51 M EHE BIFBA >, I LAURALREAR T M3 Ja Xt 37
o B GRS AR A AR, HR AT BT RAM (R LU i K BB REE &

2 EXEERE-REGI R, BERESESGERE, B, Mk, 2@ EREEE A A RAM I ] .
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4.2 —fEMFAENIASS R

N R HER=320%240, B I K/N=120%64 B (EALAAEMREER. 4.1 4
BRSPS R R, B 4.2 67 MCU T BG4, (MR,
EOME | SRERE | oNEiRT | eophEs | MASTRE

RIS 264 | oo | Eines

w0 o o

- ‘:| i

BHE w0 v

i | | “[EEe |
8 v

i

A

o 48k
e | s
728 o
o

B4.1 BOERBFERER

3 a

00000000 011
00000000 O11

4.2 RAM —fHLERBERE
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4.3 DPERUALR

FB LB E N QVGA #% USSR 70 B3 320%240. A5 75 AT ASEEL B A 24
ARERG ) P . B r_camera.h" g AR
#define H_RESOLUTION 320 //maximum:320,multiple of 4
#define V_RESOLUTION 240  //maximum:240,multiple of 2
#define H_STEP 1 /Ifor change Horizontal resolution
#define V_STEP 1 /Ifor change Vertical resolution

1% 5 F H_RESOLUTION ¥ B /KP4 % s %, V_RESOLUTION B 4% mifl, R
P RN e 2280 H_STEP Al V_STEP 4 A=KV 5 8 B4 #E % (1 RoRHUT
BB E A, 2 MERRGHAHME R SR, 4 WEERREE 4 MHAMG R S
H—N)o FRESCR G oy #E %, 75 B ER — 55, H_RESOLUTION 5 H_STEP ¥R M
K, V_RESOLUTION 5 V_STEP (175 N %4

RNTAETER, X BECR A K E EUG 3 TR . 1 4.3 D 320%240 7 HER M E1G
KEELE R . K 4.4 5 160%120 7 PR B EIMGCRELS B . Kl 4.5 5 80%60 43 #F 3 1 &
GRELER
BREDT | cnBABE | rofumds | PEABIBE |

BORE ARk | @i | BHEEE
w0 COM4 v
U —— EieEs ;
A wEER -
Rt |2 -
= 20
g (% - -
= 240
ikt (1 -

I

VIMFFEREE | g o
g

4.3 SISy 320%240 B REL R

BOFASE | SREhF | cnEABE | cseiis | REmisE |

‘EDEE Sicen | EIUEES
0. comd
et EREE
EFEE: 38400 v
REEE -
iR |8 Y
= 160
e (E -
. =1 120
Bk 1

S

VAR | sgm: 10
v s ,
WE 1z [

4.4 ApPEERF 160%120 B REL R
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BOEifeE | BHESF | comBifhFE | cesEmuFs | REEHEFE |

BOEE £BbtceD
WO [come -
b EisEE
EEE: [s8a0 <

mERE -
#igf: @ -

= 80
fila: T = B

= B0
fEikfa: |1 v

P 19

VAR | w00

V] ke \
wE e

B 4.5 4Py 80%60 BIERELER

4.4 FFEWRE R

Foefg Skim i e B v DA G CR AR IR/ . A FE AT LLE IS FE 7
“r_camera.h"HE SCH RTINS ECR 208 3 1R/
#define H_RESOLUTION 320 //maximum:320,multiple of 4
#define V_RESOLUTION 240  //maximum:240,multiple of 2
X B F H_RESOLUTION % B /K14 % %0, V_RESOLUTION HEH &% %, R
I E 0 RN
N TAET AR, X HFRIFER KB UG AT I . 2 #E5 8 320%240 AAE,
Kl 4.6 A K/ 300%200 MG RELE R . K 4.7 % 1K/ 200*100 1 EE K
fELE K] 4.8 4 100%50 [ EMG RAEL .

| BOEidEE | BEFEHF | cmfitehFE | esEfuis | REETEE |

2 iﬂﬂﬁ - Bk [ gtk | SRS |
§j ¥ COM v
:ﬁg B EemE
SEEFFEE 58400 v
wEER -~
gl o -
= 300
g | % _
fgu:fﬁ ; = = 200

[ =m0 ] | cpe
e

B 4.6 BN 3004200 BB RELER
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BORMEE | BEnF | cnBBE | osEREs | NEELSE |
BOmE B | S | Shnes
wO: | comd v
BE: 3.3;3400 ERmE
Wil )| EEm )
#gfu: = = Lo
F bt |200
firds 35 = EE
. B = [100
21k l } = I
([ x#=0 |
_ 2R Fi9E: 153
Eﬁﬂxﬁm&% HhigliE: 136
V] s i =
iHE 128 &

B 4.7 #HOKNA 2004100 BB REL R

BOFTSFE | B[aFEeF | cwFiieE | acenis | FRERTsE |
SRS B | ZEC | Ehrns
WO:  |come |
. |:| S
PEE [ssa0
P mEEE <
#igl: s - |
s Fﬁ v| = 100
— = 50|
21t |1 - |
S
V] R AT higg: 152
V] diEEE |
A=} 128 |3

B 4.8 BHOKAA 100%50 BHGRELE R

4.4 JBEFMRLER

A PAE main B8 R_Picture_Grab_Smoothing() BR Z1SZHLIE % ThEE .
W R SCHE T camerah" R X, dH 80*60 Y I SR S pR A 1 Bh g -

#define H_RESOLUTION 80 //maximum:320,multiple of 4

#define V_RESOLUTION 60

/Imaximum:240,multiple of 2

#define H_STEP 1
#define V_STEP 1

/[for change Horizontal resolution

/[for change Vertical resolution

#define THRESHOLD 0x70
#define ARRAY_SIZE 3000

#define DISPLAY

/lusing windows software to display pictures grabbed by camera
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il 4.9 JEENREWIE, EEPIMA RN, 5H5L4L.

B 4.9 uBEANALYE
ARAS IR o B0 B Ak 4 2R e 4. 10

FHRE £8s | g | ERrEE
w0 oo v 5
ERES
BRE M0 - —
Z[EER ~
HiEh: [8 v -
' oo
o R I . _h
o (O I
fin —
V| AT RS
V| tEEE -
@ 01215

B 4.10 RIEHRLER
A5 FH VRS R st AR S R s R an b 4. 11,

FORE BB: | D | EhneE

w0 o o+
W e

BHE: (B0 v
‘L—J iR -
i v s &
wE -
= ill}
gt v
BN e
7T $1EE
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0 0218

411 IBEENRER
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5. SHECHR

P FM: r01uh0146ej0300 r178gl3. pdf
RL78/G13 K EMFPENTTEFE: PLEANTTEH. pdf

GG

ARBIFERAE T F RLT8/G13 b5 ok SZHL CMOS $54% Sk UG K AE AL BE . i AT B
TENSE AT IR RN .
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