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1. #&

1.1 #i=&

AFTUT—23> ) — KTlE. AP-RX71M-0A(RX71M)ZRAWTCEESTER D LCD F+wv b [LCD-KIT-D02] &
CMOS IAS [VS-CAM-01] ZEWFEED T TILTOTSACDNTHEHRLET.
AU TINTOTSLTHRATDEMEEZUT(CEELET,

TR EERNE
VS-CAM-01 CMOS %S BIHKOER DiAH
LCD-KIT-D02 L CD/¢RIL BIEEHRDIOR
Gy F)IRIV(EESFEN) Ay FARH
Ny IS4k I\ IS4 hDAT
AAYF EEEREDL S
AE—7 BEtN
AP-RX71M-0A FA LU MAEBUTIOEZR DS T4 vORR (BT —FERX)
(EXDMACO)
AA)ULZAI=Y N(MTUL,2,3) | 95T« voxR (RAEHES)
PDC CMOS HXASH S DEHRT — T
12C 3&{=(RIICO) LCD-KIT. CMOS H*45 &midis
A4+ <(CMTO,MTU2) BRI

1.2 AU>FILTOISAICDNT

AY2TINTOTSAFE ILRHR LT SMOZIZMASHREDO S RILD T FE LU RS/ AP-RX71M-0A (C
BHELTLET.

EZEZRILII VBRIV RSA/DFMICDNTIE. UToERZSERLTIIZE,

AF(CDEFRLTE IWRPBRHD T THA MO TFEDR—ZICT, BEBEZITOTIIZEN,
FITEZa1—)LICDEFELTIE. Smart Configurator "S5 AF I D EEAEETY .

IWARHR IO ROZOR RXZIM B> )L R

https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/rx-32-bit-performance-efficiency-

mcus/rx71m-high-performance-real-time-engine-32-bit-microcontrollers-industrial-equipment#documents
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® BSP

- BRI

RX 77 =V R— RYR— W &—FES 3 —)L Firmware Integration Technology
HBEZTR : BSP <RO1AN1685 Rev 5.20>

® CMT

- BRI

RX Z7 = CMT €21 —JL Firmware Integration Technology

HERERIR | 914 <R01AN1856 Rev 4.00>

® GPIO

- BRI

RX Z7="'J GPIO €1 —JL Firmware Integration Technology

HERERFR : I/O BRE <R01AN1721 Rev 3.00>

® MPC

- BN

RX 7 =Y MPC £ 1—JL Firmware Integration Technology

HERERTR | InFERE <R01AN1724 Rev3.00>

e I2C

- BN

RX 7= 12C )\« >4 J x—A(RIIC)E> 1 —JL Firmware Integration Technology
HEREZFR : 12C JUR <R0O1AN1692 Rev 2.41>

® PDC

- BN

RX J7=U ISLIILF—FF+IFrI1=-wv ~ (PDC) EZa1—JL Firmware Integration Technology
HERERFR : PDC <R01AN3167 Rev 2.03>

® DMAC

- BN

RX 77 =) DMA 1> bO—73 DMACA #lf#IiE=° 1 —)L Firmware Integration Technology
HEBERTR : DMAC <R01AN2063 Rev 2.00>

(%) BRES D> O- RIBRICIHIILARTR TLU SOZTARRED My Renesas ADBHFRIBE ELIRDET,

1.3 RRRERICDNT

A>T TOTS AR HEMRRIE [CS+] & [Smart Configurator] ZRWTHESINTWET,
A>T TOTSACHIETIHREERE. O /\(SD/\—>3 > (ROEBEDTY,

VI DT N—==3> 8%
CS+ v8.04.00 -
RXFI>)\A45 CC-RX v2.08.01 -
Smart Configurator v2.2.0 -
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2. Y2 ILTOT S LDERRK

2.1 TAILIERK

BTN TOTSAFTFEDESRITAIIERICIZD TVET,

¥ ap_rx71m_0Oa_lcdkitd02_cam LCD-KIT B> )LT 0O S IA(AP-RX71M-0A) J A )L
— ¥ src V=T AIA
(. ¥ smc_gen Smart Configurator 45k 27 A JL5
— ¥ general general )5
— ¥r_bsp BSPEZa1—I)LIAILS
— ¥ r_cmt_rx CMT EZ21—ILTAILS
— ¥ r_dmaca_rx DMAC EZ1—ILIA IS
— ¥ r_gpio_rx GPIO EZa2—I)LIJAILS
| ¥r_mpc_rx MPC EZa2—)LTJAILS
L ¥ r_pdc_rx PDCEZa—ILTAILS
— ¥ r_riic_rx RCEZ1—ILITAILS
— ¥ r_pincfg IHFRET7AILIAILS
— ¥ r_config EBEDI1-IDEREIT7AILIAILS
— ¥ DefaultBuild =0T A5
I ¥ .settings Smart Configurator ¥ E 7 )15
— ¥ Data BESIVEGDONNAFUT—FTAILS
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2.2 TJ7A)LKERk

B2 IWTOISAGUATFOI7AILTERENTVET,
AET@EH T RILDIT - RSANEDEHFDT 7 )LICEAUTIEERAZEBRL TLET,

<¥Sample¥ap_rx71m_0a_lcdkitd02_cam I JLFH>

ap_rx71m_0Oa_lcdkitd02_cam.mtpj -+ CS+BIJOTORI7ZAIL
ap_rx71m_0a_lcdkitd02_cam.rcpe <o+ e2studio RO NI 7L
ap_rx71m_0a_lcdkitd02_cam.scfg -+ Smart Configurator B 7 )L

(CS+_EM5 Smart Configurator ZREITEET )
AP-RX71M-0A_lcdkitd02_cam -+ Board Description File
_sample_V1.0.bdf (ETOUSLDOOY TEKS. IhFREE

Smart Configurator (C-f > /R— R TEFET,)

<¥Sample¥ap_rx71m_0a_lcdkitd02_cam¥DefaultBuild J L5 HA>

ap_rx71m_0Oa_lcdkitd02_cam.abs -+ elf ERXATZz ORI 7AIL
ap_rx71m_Oa_lcdkitd02_cam.mot -+ ELRO—FSITA—Iv NERT71I)L
ap_rx71m_0Oa_lcdkitd02_cam.map -+ IvIFI7AI)L

<¥Sample¥ap_rx71m_0a_lcdkitd02_cam¥src T A LS A>

smc_gen -+ Smart Configurator (CKD&EKRENIZES 1 —ILITAILS
ap_rx71m_Oa.c oo AAAMBY—-XT7A)L

camera_app.c e AXSYIBRTTULS -2 32 Y—-RT7AI)L

cmt_dev.c o HARRSANY-=RT7AIL

image_data.c s BfERT —IREV—-RXI 7L

lcd_ctrl_exdma.c coo LCDAA LU BRRSAT EXDMA RSAJ/)I\Y—XT7A)L
led_ctrl_mtu.c coo LCDAA LU RRSAT MTU RSANKVY—XT71)L
lcd_disp.c <o+ LCD RFRUIBY - T 7 1)L

lcdkit_d02.c -++ LCD-KIT-D02 RSA/\Y—-XT7AIL

i2c_dev.c s RCRSANY-=RT7AIL

sdram_dev.c +++ SDRAM RSA/NY—-XT7A)L

vscamO01.c +++ VS-CAM-01 RS4/)\U—=XT7 AL

cmt_dev.h o HARIRSA)INYITFA)L

lcd_ctrl.h coo LCDAA LI RRSATRSA)NVEIT7A)L
lcd_disp.h c-o LCD BRUBAY S T 7 1)L

lcdkit_d02.h -+« LCD-KIT-D02 RSA/)\N\vEFT71)L

i2c_dev.h cor I2CRSA)NYESFTF7A)L

vscamO1.h <+ VS-CAM-01 RSA/)\NvHFIT7A1)L
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<¥Sample¥ap_rx71m_0a_lcdkitd02_cam¥Data 7 L5 K>

Image_scale.bin - LCD BRA\Y OS54 MNERER (1 FUF 5 1
Image_start1.bin -+ LCD ®RASER&EG/N\1FUT—4F 1
Image_start2.bin - LCDXFASEREEG/N\IFUT -5 2
Image_start3.bin .- LCDXFASEREEE/N\IFUT—453
Image0.bin -+ LCD #RASE®EH/ 1+ UT—45 0

Soundo.bin o BERARAFUT—50

Sound1.bin o BERARFUT—5 1

Soundz.bin e BERARAFUT—52
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3. VS-CAM-01H5>)LTJ0O0S A

3.1 EHFEREA

AYTINTOTS AITTFTROBEZITVET.

° LCD EH E(CEHEFRRUET . (480%272px EHK)
° LCD-KIT M/ \— RIRF2Z RS ZETUTD 3 DDE— RICYIDBERZZENTEET.
(B2 ANTOTS LRMIERE SW2 ZH LIz ESCYIDEDD [HASE—R] NEMELET. )
- SW1 : EEHRE—R
cSW2 : AASE—R (SW2 ZIH I ZOCHAST —FEN/FA NG - EAMIDEDDET. )
- SW3 : EEHRE—R

o EFEHERE—R
LCD-KIT @ SW1 Z#H 9 & TEREHRE— RIEMELET.
AE—RTIE, BALSBIC=DOMI>EZRRUET . I-HEERF2EZFYFIDIETRIVICHIGULERZ
BETDTENTIRETY.

SW3: HDONESTENELE

SW14#9
NT> E
ERF> (1) TE>R—2] EWSERBLE
FRSURe > (1) [JJ—1 EWSERBE
AR5 (D) [BORESTETNFELR] EVWDSEEBE
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o HASE—R
Y2 IIWNTOUS LDEEER. DU\E. LCD-KIT D SW2 #H T ZETHASE— RBEBELET,
AE— RAE, VS-CAM-01 iNSEUE LTz —4% LCD (CRRUET.
FIz. SW2 ZIBITZNT. VS-CAM-01 DAAST—FHRN/FRA G- B hEIDEXET,

SW2 {3

P VACEEN T Vs BAST—FHA

SW2 #9 SW2 #9

o EEHIRE—R
LCD-KIT @ SW3 ## 9 & & TIEERRE— ROBMELET.
AE—RT(E LCD-KIT O FEPICEAEOEERHRR—AEFRRLET,
I HEERARANR—RZFYYF IR L TCHEEEEZEE CEFI . BERERR—XDAIKIEEEE 100%.
AR EEEE 0% TY.

SW3 3

1EE ZZE#%(C LCD-KIT M SW1, 2, 3Z#H 3 &, 1BE(E 100%(CRDFET,
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3.2 AXAEUTYS

H'0000 0000 F"0000 0000 SU
PUEL RAM
‘ SI
H'0007 FFFF S/ B 1
H’0008 0000 EnI1/0 LIRS \ R 1
H'000A 3FFF \ B2
H’000A 4000 N R 2
>~ ){+ RAM =
H'000A SFFF AT \ B
H'000A 6000 \ R
AN 1/0 L '
H'000F FFFF FRTO =AY Y (KfE)
H'0010 0000 | pzg RoM 32K /1 \ H0004 0000 NAST -5
H'0010 FFFF (F—9I5v21) \ BUSA/ (v D7
F4 \ (kfEFR)
H'0012 0040 97 ROM
H'0012 006F | (AT 3>BEAEV)
i)
H'007E 0000 97 ROM
H'007E FFFF (B=MEA)
T
H'007F 8000
FCU RAM %8z
H'007F 8FFF P
i)
H'007F E000 10 Loxs /"H'0800 0000 | BHRERA/ Y T 7
H'007F FFFF HAo L= / 0
/
T K ERERRA/ Y T 7
H’00FF 8000 / 1
ECC-RAM %815 /
H'06FF FFFF CCRAM FR% /! (Giperm)
H0100 0000 SHEBT 1S L2208 /
H'07FF FFFF (CS %tsh) )
H'0800 0000 [ T
H'09FF FFFF N ECIVACE Ea
H'0A00 0000 | SDRAMZ
Ei . r--—=—=-===
AA=—D 1 HFFCO 0000 C_1
H'OFFF FFFF / C.2
H’1000 0000 N C
, F#Y !
H’09FF FFFF ' C$*
H’FEFF FO0O A7 ROM ; D*
H'FEFF FFFF (FCU J7 — 1) / W
H’FFO0 0000 ; L
F#Y 1
H'FF7F 7FFF ' P
H'FF7F 8000 P ROM / CSOUNDO
H'FF7F FFFF (3A—97—-h) / CSOUND1
H’FF80 0000 o ) CSOUND2
Y 1
H'FFBF FFFF (KA
H'FFCO 0000 RO H'FFE8 0000 IMAGE
ROM
' (REF)
(095 L ROM)
: H'FFFF FF80 EXCEPTVECT
) 2M )8
i I HFFFF_FFFC_ RESETVECT

Fig 3.2-1 LCD-KIT + VS-CAM-01 4> F )L F 05 5 L(AP-RX71IM-0A) A EYT v TS
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3.3 Y2 O05 L0 T>0O0—-R

H>)ILTOTS A% CPUR— RETETIBEHICF. EILRUEBSIINTOTSLADEITI 7 IL%Z CPUR— R(C
AO2O-RIIRENHDFET.

B2 INTOISLDEILRAES LU CPUMR— RICH >IN TOI S A=A D2O— R DIHELCDNTE.
7FU4s—>3> )—k [AN1526 RX BERREODEAAZE(CS+. Renesas Flash Programmer)] (C
FERFIENRENTVEIDOTSRLTIZE,
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3.4 LCDAAL U NRSATHRE

Y2 IINTOJS AT, LCDFA LI MRSATAREFERALT, LCD OFRREITOTVET,
LCD A1 LI M RSATDIHFEIITA =T E. UTFDOLSITERESNTULET,

| N .
VSYNC |
LWJ‘—tvb—J‘—tvd—’l‘Tf_4
eamnhhhhEnhnhEshnhnhhhn
DE =
R e o
Hsynve || |
| thp . thb . thd . thf .
ok LM AL LT
b
1/tc
DE ‘
! tde ‘!
RGB565
1st pixel 2nd pixel last pixel
- IHFDREE
E5% B fERAR— & Ui FERE (e
DCLK Rwv coOwvo P26 MTIOC2A PWME—R 1
HSYNC IKEEHES P33 MTIOC3C PWME—R 1
VSYNC EEHREPES P35 P35
DE F—HARZ=TIUES P14 MTIOC3A PWME—R 1
B[5..1] | Blue>—% PD[4..0] D[4..0] EXDMAC
G[5..0] | Green>—% PE[2..0]. PD[7..5] | D[10..5] EXDMAC
R[5..1] | Red>—% PE[7..3] D[15..11] EXDMAC

BAAZTORE (B2 FIVTOTS A <led_ctrl.h>R)

2947 | #define LCD_CLKNUM 4 1/tc PO /4 =48 MHz / 4 = 12 MHz

3047 | #define LCD_DE_START 43 thp + thb 43 clk

3147 | #define LCD_DE_LENGTH 480 tde 480 clk

3347 | #define LCD_HSYNC_CYCLE 575 th 575 clk

3447 | #define LCD_HSYNC_LENGTH 41 thp 41 clk

3617 | #define LCD_VSYNC_LENGTH 10 tvp 10 HSYNC

3747 | #define LCD_VSYNC_BP (10 + 2) tvp + tvb 10 + 2 = 12 HSYNC

3847 | #define LCD_VSYNC_DP (10 + 2 + |tvp+tvb+tvd | 10 + 2 + 272 = 284 HSYNC
272)

3947 | #define LCD_VSYNC_FP (10 + 2 + 272 | tvp + tvb + tvd | 10 + 2 + 272 + 132 = 416
+132) + tvf HSYNC

4047 | #define LCD_VSYNC_CYCLE 416 tv 416 HSYNC
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3.5 F/\yAERKOTIREIR
AYDINITOIS L% EL T21L—5E0F/\WARERLTT/\WITBRICE. FRICIRNIRETT.

®©IJUvhH
TL—0MNFTREBZERIT L. TORUBEBERESEDE LCD [CTVUYHNRETDICENDDET.
AIRR(SE LCD DAR(CHKIFT D EDNT, TOTSAICREFHLDEE A
TOUS LAOERTEMEL TOS EREICTUYAFRRDET,
FIN\YHZFERAE T CEBFESERIHECIE. LRORREIEELFERA.

@ SDRAM D7 —Z1LF
T =0T TUEBEHRIT UBE. SDRAM OF =64 U ERHDET.
ZIE. LCD A®D DMA EniX%iT> CWBHEIRE. UITIL w23 %7 EERDY 1 2T (C XL U TEEAEN
TULZFESSH. SDRAMADUTL Y21 ZFBELTWS T ECIDRELET,
TL—0h T TBEIEL TLWBIREETHNIE. DMA Bz 7D TCLOVRWERICYU T L w2 aZfT> TVWEI DT,
TEDOBEREFIFEELERA.

3.6 JOUSZ2UNDERFEIA
AYLINITOIS LESEBCTOIS LEFRT BB, TRICEEFLETY.

@® SDRAM ANDF 71X
DMA BpiEZ{TD CL\B L E(C SDRAM AD T IR ZITS & DMA DA A Z2INFNTUEL.
HEANENDZENHDET,
DMA N\DEREZ 7D CTL\D vid DEAffZ#HTT. DMABXEZ U COVRWERIIC 7 O R ZIT o> TS EEL),

@ EDAGy
LCD DFRFDPI A Z>2 (. MTU DEIDIAHEBE(CITOTHDET,
ZDIeH. COEIDAFHIB(CHEESR DL IBRRVEIDAHRELEENSDHE. BRICEANISREELET.
Fe. BEIELOBEE DAHFPLEE DIAHDUEZIT O TVRVWEIDIAH R EZFERUEBEICE
BIDAHFEIE ERUIRREEIRDFI DT, TEBLLIESL,

X AYZTIILTRILARPR T MOZOZMRASHRED RS /\ERFERALTWEITN. LEOMEKE LT,
BSP EZ 1 —ILB KU CMT EZ 1 —ILICEZEE DAHFFRIDYIEEEIMNL TLET,
Smart Configurator ZERI3R2ELTITOTSAZERT DBEFTTEFRL IS,

BSPEa—JL (r_bsp) CMT EZa1—J)L (r_cmt_rx)
ZHT7AIL mcu_interrupts.c r_cmt_rx.c
(¥src¥smc_gen¥r_bsp¥mcu¥rx71m) (¥src¥smc_gen¥r_cmt_rx¥src)
BN set_psw(get_psw() | 0x00010000);
ENNEFR - void group_bl0_handler_isr (void)A | - static void cmtQ_isr (void)A

- void group_bl1_handler_isr (void)A | - static void cmt0_isr (void)A
- void group_al0_handler_isr (void)A | - static void cmt0_isr (void)A
- void group_all_handler_isr (void)A | - static void cmtQ_isr (void)A
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4. RARRIEEAEORNERE

FFIRIEZERA T 2D, AP-RX71M-0A BEDREZUTICRUET.

&N [ERES] 77U —>3> /)—b

[AN1526 RX HRRIEDERASZE(CS+. Renesas Flash Programmer)] AT
RENTVBEBESZRUTVWEIDOT, MEULZENETNOREEZSRLTIIZEL,

EILR - EnERERIS A

HE# ERHES | NEE

HHITAILS 2-2 Sample¥ap_rx71m_0Oa_lcdkitd02_cam¥DefaultBuild

EMO-3T710ILE 2-3 Sample¥ap_rx71m_0a_lcdkitd02_cam
¥DefaultBuild¥ap_rx71m_0a_lcdkitd02_cam.mot

FIVI1—-RI7AILE 2-4 Sample¥ap_rx71m_0Oa_lcdkitd02_cam

¥DefaultBuild¥ap_rx71m_0a_lcdkitd02_cam.abs

RvII7A) 2-5 Sample¥ap_rx71m_0a_lcdkitd02_cam
¥DefaultBuild¥ap_rx71m_0a_lcdkitd02_cam.map

Renesas Flash Programmer Z{#H UTz Flash E2&iAH /5% (S UT7ILR— MNSCHZRERT B375%)

EHE%# EHEES RTEME

R— REETE (Flash EFAH) 3-1 R— K : Fig 4-1 #2818 4—J)LiE%E : CN11

Flash (CEEIADT 7))L 3-3 Sample¥ap_rx71m_0a_lcdkitd02_cam
¥DefaultBuild¥ap_rx71m_0a_lcdkitd02_cam.mot

R— REE (EF) 3-4 Fig 4-3 =&1&

Renesas Flash Programmer Zf#f UJz Flash EZFiAH 5% (USB J— hE— REFRHTI5K)

EHE%# HB&ES RTEME

R— RETE (Flash 2FAH) 3-5 R— K : Fig 4-2 #2818 4r—J)LiE#E : CN6(USB microB)

W—)LER 3-6 [USB Direct]

Flash (CEZAD T 71U 3-7 Sample¥ap_rx71m_0a_lcdkitd02_cam
¥DefaultBuild¥ap_rx71m_0a_lcdkitd02_cam.mot

R— REETE (EhfF) 3-8 Fig 4-3 #&8R

Jsw1i PD
jsw2 L
JSW3 L
SW2 SCI1

—
—
(3}
(72}
I
©
—
[}
(%2}

Fig 4-1 Flash &iAd (S U7 JILiR— MER)ISDR— REETE
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JSW1 PU
JSW2 L
JSW3 L
JSW5 FUNC
FUNC - HOST
Fig 4-2 Flash £&iA#(USB J'— M E— R)EDR— RE&E
JSW1 PD
JSW2 H
JSW3 L
Fig 4-3 H9>2)07095 AB{EIEDR— REEE
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