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RXDILH T AY el

AX—XE—RE#R

DICTRIET —2ERAE/ NI 7ITER%

feEEHD
BEET?

VYILIIT REV I E—RER

V) A0 IE
(RR— X REREI Y 5A 7+ AR—RE—RMOEREDRTE
&FZET—RIILEIYAH)

REIAY—IADRT ZET—HDERT

VI T A ($938) BEHEE—FOLEFBEL-HEES

YILITT REY I E—RAD

%@lﬁﬁ SCI, DTC. {E;HEBENE—FDOBEE

2.1 SCIDFALFAHRXE— FIZLDZEESFORIETIO—
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RX140 ¥ )L—7

AX—XE— KOFERH

2.1.2 ENEREREHE

AYTNTATI LI, TROFHTEEEHERLTLET,

x24 BEEDREMH (SClORSEHXE— FIZLSZIEEE)

IEH

kS

FR~Y1aY

R5F51403ADFM (RX140 ' )L— )
R5F51406BDFN (RX140 %' )L— 7)

RIS

e HOCO 4 Ov%:48MHz

o VRTLYHOvY(ICLK): 48MHz (HOCO 2 R w4 1 4[)

e FABWETYa—/LYAvYY B(PCLKB): 24MHz (HOCO ¥ Av Y 2
2 E)

o FBDELa—/LYOv%H D(PCLKD): 48MHz (HOCO /O v ¥ 1
57 1)

e FlashlIF ¥ O % (FCLK): 48MHz (HOCO 2 By 4 1 4F)

BEERX

3.3V

MERMRIRE

IWARHYRILY bOZH RE
e? studio Version 2022-04

Cavi{4 <

WARHRILY bOZ) RH
C/C++ Compiler Package for RX Family V.3.04.00

aAVRAILFToay
-lang = c99

jodefine.h M/N— 3 >

V1.10A

IVTATY

JRLVIVTATY, EVIIOTATY

BMEE—F

UGN FYTE—FR

JatyHdE—F

A=A HFE—F

HoINTaSLDN—C3 Y

Version 1.10

IZal—4

FrohR—FIzalL—%
E2liteTIal—4%

ERR—F

Target Board for RX140 (3 5! 4 : RTK5RX140XXXXXXXXX)
Renesas Starter Kit for RX140 (5 E! 4 RTK551406XXXXXXXXX)
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RX140 ¥’ )L—7 AX—XE— FOEAH

213 BTN TO5S LOEERESR
AYUTIINTATS LOEBEERAEIZODVTHRBALET,

2.1.3.1 HBIDER

AY U TINERTTAIHEYR22DESITEHELTLESL, PC2IRXDS IHFALV Y FILT—E2 %A
AT BH-HDHBREFHEL TS,

usB7—JJL

USBY Y 7ILEH PC2/RXD5
he
& (CN2-32)

PC Target Board for RX140

2.2 Target Board #E# X

PC2/RXD5

(PMOD2-105) USBY ) 7 LK
TE

E2 Lite
IZalL—4%

PC

Renesas Starter Kit for RX140

2.3 Renesas Starter Kit 3§ X
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RX140 ¥’ )L—7 AX—XE— FOFERHI
2132 oI TAYTSLDOET

FCHITHLTLTATZLOTAS Y bEAVR—NLET, TR bOAVR—FAEE3 T
A Y hrEAUR—bTBAEESRBLTIIEZSLY,

oy hEA UR— . TiEE#HERI H DS Msnooze_sci5 rx140 HardwareDebugl 7B xH k%
BIRLET, BIR&E. TELFI RE2VZEV U Y LTELENRETTRDE2EF5FET, EILFRIZKEKLE:
1BAE. 2.1.2 BEEIEEEICEHEDO U /IRASHAS VR F—ILENTOWEWETREEAHDY FT, TOSY
FOTONRTADLY—ILFI—DREEZERL. A VR —=LERATWEa VNS FITHRELTLE
AN

EL EAET#H. lLaunchin ‘F/N\v4J (D) model RAVEV U LTTNYIERERIBLE
E

) Y=A(S) UIFOSULIM FET-RN) #EA) JOUT7RP)  Renesas Views

il

45 F(9(B) [£¥] snooze_scis_m140 HardwareDebuc ]

4

—

I E snooze_sci5_rn140 HardwareDebug

= [£7 snooze_s12ad_ne140 HardwareDebug
li— snooze_s12ad_m140 [HardwareDebug]

=5 snooze_sci5_rx140

New Launch Configuration...
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RX140 ¥ )L—7

TN THEGERIBLTLESLT B L.
(ONGN

AX—XE— FOEAH

& 2T TERnES

[A—ZRHF 4 TRYBEROHR] V4 ¥ FORRTENS
MYYEz(S) RAVEL Y v LET,

Switch to this perspective?

O=izzozE

EERT IR

This kind of launch is cenfigured te open the T/ perspective when it suspends.

0Ty T - I-ARITATE, TTVT-2au 7 Ny TR - 383 e Thad.
ThiZE. TI0e Y- 3890 B B&UTL-0m Y MERERT T A1 - AR Eh T
3.

*

-z

U WE(N)

FINYTN—=ZARG T4 TIZYYBDHBZD T,

TERM)I RE22Z22 Vv LET,

m RBSP_POR_FUNCTIONA_BSP STARTUP FUNCTION)
{

T

#if defined(

INTERNAL_NOT_USED(usf
send|

#end:

TB(R_BSP_SECT

aifdef BSP_M
nifdef _FoU

Hendif
<

N-FOIT SL DA HETEL RO FFfodeaiRRLET,

Ot 105

@ ons

@ Emulator

_ewe_)
if BSP_CFG_USER_STACK_ENABL
tack_area)

i
INTERNAL_NOT_USED({stack_srea
i

15 defined(_cRX_) || defined(

R_8SP_SET_FPSH(8SP_PRV_FPSH
endiF

vy | B @ RT-7377- @ Debugger Console
40 Hardware Debug (Renesas GDB Harchware Debugging]

Q B | Buc BT

£ =

_ewc_)

0P _INTVECTTBL) ;

INIT | BS?_PRY_FPU_ROKD | 85P_PRV_FPU_DENGH)

7ol 0 AEY-

BrasTR

197:43: 10658

main B#MD%EEET I L—4 L THh B, Renesas Debug Virtual Console ZBE £ 3,

L/ij—o

RO1AN5914JJ0110 Rev.1.10
Aug.26.22

T4 > KFo(W)J
> TE2—DORRV)] — [Z0Mh0)] 20 Vv I F5E TEaA—KRR] D4V FIOBNKRRENET,
FIhb,. F/Yv%4 | — TRenesas Debug Virtual Console] #:&iR#.

MFE< (o)) REVEDIYY
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RX140 ¥ )L—7

AX—XE— FOEAH

Renesas Debug Virtual Console ARV = 5,

ia—o

TS LERTTEE BAETDRT—FR - IN—N TRA NS IZEELFET,
12 LI=-CE#HELTH D, RXDSIBFIZS Y FILT—42 £1EE

THYEDW) | AL H)

FRIMIFIN) Bra-d-@-inigH-q-
TF 8- ¥
A8 >
l Fa-DEFRWV) > FE ©C++ FOVTOR
T AT TR 2 TR Tz IS Alt+2TR+Q0
e = b Alt+¥7h+Q.C
o @ AV-~IIY-
SHEP) @ A¥9-h-¥Za7l
The hss sectipns have noi &l 927
and constructprs of CH « @ EILE-5-Fuk
fined(__GNUC_| e —
» CFG_USER_STAEK ENABLE = 10 JOFTIR-IZ270-5-
ERNAL_NOT_USEp(ustack_ar¢ [ FO/{F4—
“ERNAL_NOT_USEp(istack ar¢ ¥ BF Alt+5Th+0S
B SELFYRIVE
“ined(_ CCRX_ ) || definec = #EmdaI50Y-
2 mE Alt+7R+0Q.X
Initialize the Interrupt| =+ =
1sP_SET INTB(H| B5P SECTOR A
Z0fh(0)... Alt+3T++Q0

B8 ra-os5

J1LE A

v (= T

BSP_MCU_EXCEP

TBhgger Console
' Debug Seurces
i] 10 Registers
B mmu
0sUY-2
| Performance Analysis
Profile
Real-time Chart

eI COTere e

B Renesas Debug Virtual Console

) Visual Expressipn
o8 (AYMRAYE
& VI

s FItyT

[i) Frtwd vzl
@ JL-Imiquh
0 #EU-

A 4

I Hdlg) I Foyull

o¥fiodes

@ Emietor

BE TBRWM)I

LTLESL,

REAVEV VI LTTRTSLERETL

[RR N ]
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RX140 ¥ )L—7

AX—XE— KOFERH

TRIEFA—ZFILY T FTHS TeraTerm] & USBto D) PILEBRE D 2 —IILEFERA L T RXD5 inF
[TV TILT—REANLEGEEDHITT, TeraTerm DAY =L Y FILT—2% 5,84 b 65X
F)EETHE, BERETODRAT—F R - /\—h [EfFd] (ZE1E L. Renesas Debug Virtual Console [ZA
ALEVUTILT—EARRTEINET,

FDH. HIVRBTEE, BEEETODRAT—ER - N—ABY TRE NS ] [ZZL, SYTFILT—

REREMRIZBEYETS.

T COM3 - Tera Term VT
JrWE) REE HBFEEQ VRO S4YEIW)

ALFH)

Tera Term: JUTLR-HSELES

TP jofe] Ve =

2 —HE)

F—R(D): 8 bit v

JAUG* VN2 none v

AbwFE wh(E) 1 hit v

ZO—HEE): none ~
1E{EEI

B

FeI

L)

0 suae [0 ] SURAEQL

<

Device Friendly Name: USB Serial Port (COMS)

Device Instance ID: FTDIBUS¥VID 0403+PID_8001+AROJWTS5 A¥0C
Device Manufacturer: FTDI
Provider Mame: FTDI
Driver Date: 8-16-2017
Driver Version: 212280

BABHELTWVET,

™ Renesas Debug Virtual Console X

7 B |5

|7 & 8

O

=

X
]

Receive data is 'a'(@x6l) 's'(8x73)

"d" (@x64)

"fr{exgE) 'g'(@xE7)

O, HmEROEBEENS (B—H)ILTa—] %
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RX140 ¥ )L—7

AX—XE— KOFERH

2.1.4 HBEERA A—:3

AYUTLTOTS LOBEIZEITHEEERDA A—D&H 24I1TRLET,

Jty MERE., BESEET— FTHH
FNTHAYZES, RXDSIHFADIETNY ZE R HIZAX—XE—FIZERL, T—
DTC 5. BUY I M T 7REVUNAE—FRIZRBET,

s

X /e

&.

YVIRIITFRBUNAE—RABBTHLETHESE

FORELEELUV

—BHISHEERNALENY EFI, 5/8°14 B

NDZET—RDODTCEER. BEIEE—FIZERIZZLETETHEHEERN LAY FT,

HEER

A

=]
Bl

BEBER -

AX—XE— R
(SCI&DTCEi1E)

VI ko7
RB NS E—FB
(SCIREEHLBE)

K24 SClORALRBKXE— FIZLIZEEEDEHEERA

EEBEER
(RR—ZXE— FER)

LI, BYRL

RN

YI LI TFRE VI E—FEB

T B5R

s
Y/

HEFED MCU TIHEEEEHDE— FTSCI®DTC ZEBESEE3E=OHIZIFR)—TE—KOTs—TFR

)—T7E—F(OTC FEFL)EFERATILENHY ELT=.
C&T, BO#ENSELTOVEVREOHEEREERTESLSICHYVET . XYV TILOEHE

ot

FAY)—TE—FRIZL-BEDHEHEERA A —PZR25IZRLET,

HEER

4

h

BEEERF -

SCI&DTCEIERF ---

A —TE—FK
(SCIZIER/BHE)

K25 SCI®

R
(RY—TE=—FER)

F{=BhEaDTClm%

I

RX140 TRAX—XE— KAERETESD LS I

B BYERL

T

AY—TE—FEB

HLSRPXE— FICKOREBEDHEERA

T

RAY—TE—FBH

A—J(RA)—TE—RFDHE)

B
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RX140 ¥ )L—7 AX—XE— FOEAH
215 HUT)ILTATSLOER

2151 FERAFTE a—I/L
XYL I TATSLTERATAFTES 12— ILER25IZRLET,

K25 FRAFTE 2 —IL—&

EPa—IL FFaAvbkaq kL FFxaAr rES

BSP RXZ73) R—=FHR—bRws5—2FDa—)L RO1AN1685
Firmware Integration Technology

LPC RX 77 2!) LPC E¥ 21—/l Firmware Integration Technology | RO1AN2769

SClI RX 77 = 1) SCI €< a—)L Firmware Integration Technology RO1AN1815

BYTEQ RXZ773Y NA FEXa2—/1\yT7 (BYTEQ) E¥a—IL RO1AN1683
Firmware Integration Technology

DTC RX 77 2 1) DTC E ¥ a—/JL Firmware Integration Technology | RO1AN1819

2152 FITES1—IILDHEFE

HoINTaSSLTHERALTWAFRTE S a—ILELU e’studio® SCDEFEEEFRRITRLET, SC
DEREICETHERNDER. RENBIBRTETE@NORLETRHHELTVET, FEFITED2—I/LOFMIE. &
FITESa—ILOKRXa AV FESBLTLESL,

5 26BSPEC1—ILDEF

N = BE. F5

AX—hk a2 T745L—% >> aviR—3%Y b >>r1_bsp TORTAETROEFELNET IAIL LDRELT S,
Heap size 0x1000 [ZZH
(BSP_CFG_HEAP_BYTES)

AR—hkavI745L—42 > 899 oAy R TETROHRELE L r_bsp_config.h 128

SE5,

VCC & 3.3(V)
ARV YERE Bt Fxyv o ENT
PLL EIFRERE |
YI9 0y HiRFEE Bk FxvoENT
HOCO ¥ By V&% B FvoEAND

A% - 48 (MHZ)
1yt k&, HOCO RIENER : Fz v I EAND

LOCO ¥ B YV E&E Bl FzvoENT
SRFLHOYHHEE Y By%YY—2R : HOCO
SRFLH A YH(CLK) : x1 48 (MHz)

ABEC 21—/ 8vY(PCLKB) : x1/2 24 (MHz)
ABEDa1—LYAYY((PCLKD): x1 48 (MHz)
FlashlF 2 0 4 (FCLK) : x1 48 (MHz)

IWDT ERY 0y U RE Zik: Fr v EHNT
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F27LPCEC 21— ILDHTE

NE | BEH B, B
AT—Fk-a2T745L—48 > avR—FK Uk >>r_Ipc_rx TIAIWEDHREET D, (EELL)

#£28SCIEZCa1—ILDHRFE

- B H BE. B
AY—h A2 T7450L—% > avB—F b >> 1 scirx TROEBLNET I+ LOBREET 5,
Include software support for channel 1 Not (0)IZZ®E (chl [XREEF)
(SCI_CFG_CH1_INCLUDED)
Include software support for channel 5 Include (1)IZZEFE (ch5 ZEFAT %)
(SCI_CFG_CH5_INCLUDED)
Use DTC/DMAC for transmit (SCI5) 1IZ%EE (DTC AT 3)
(SCI_CFG_CH5_TX_DTC_DMACA_ENABLE)
Use DTC/DMAC for receive (SCI5) 1IZER (DTC AT 3)
(SCI_CFG_CH5_RX_DTC_DMACA_ENABLE)
1)y —2R >>SCl
SCI5 FIvIEAND
RXD5/SMISO5/SSCLS5 ##F FRTS  FzvIEAND
TXD5/SMOSI5/SSDAS i F FERTSE : FzvIEANLD
AX—b+ A2 T740L—48 > mF > VYFIIAZazbf— TREOBREUNEF v I EHNT,
avA ATz —R >>SCI5
RXD5 FRTS  FzvoEANLD
WHFEY LT PC2IZERTE
TXD5 ERYTS : FzvIEANLD
HFEIY ST PC3IZERE

R29BYTEQ ECa—ILDBTE

- B H BE. B

AIX— ka2 T7450L—% > avB—3R2 bk >>r byteq TIHIEDBRELET D, (EEXL)

% 2.10DTC ELa—ILDHTE

28| B H BE. B
AT—hk a2 T4H5L—48 > AUR—FKT k >>r_dtc_rx TEROEBLUMNMITIAILEDEREET S,
DMAC FIT check DMAC FIT module is not used with DTC FIT module.(
(DTC_CFG_USE_DMAC_FIT_MODULE) DTC_DISABLE)IZE®E
(DMACFIT E¥a— /L& —H#EICERLALY)
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2153 77 A ILIER
K211 TN TOYTSLTERT S I7A4ILERLET, BB, FITED2—ILELU SC TEEFHAE
REhBT774ILIEREES,

£R211 Yo TINTOISLTHERTZIZ7ML

T74IL%A BE &%
main.c ARG TIWNTATSLDA N, -
BD#EED#HAE & HlE. EHEEE— F~DER
PEIFROGHEETVNET,

2154 F T a3 BREATEY
K212 TN TOFSLTERTZA TV VvEEAT)DREEZRLET, BDEIZIGELTEEH
DUVARTLICRBELEEFEHREL TSI,

K212 oI TG SLTHERT DA T avREAEY

UL 7 RFLZXR REE RE
OFS0 FFFF FF8Ch~FFFF FF8Fh FFFF FFFFh )ty hE. IWDT [FFLE
OFS1 FFFF FF88h~FFFF FF8Bh FFFF DEFFh | ECEhEFfE 5 fEED

ey hE, BEEEHRO Uty FED
1ty k&, HOCO EIEAB R
HOCO O &K% 48MHz

MDE FFFF FF80h~FFFF FF83h FFFEF FEFFh JRLIVTFAT Y

2155 ZEH—E
R213ICH TN TOTSLTERTIEHRERLET,

£R213 YT TASTSLTHEATIEHR

EH 4 i) NE
gs_snooze_mode static Ipc_snooze_mode_t AX—RE— FOREER
gs_sci_handle static sci_hdl_t SCI D& EER
gs_receive_data static uint8_t RIET—2EBMNTENYT7
[DATA_LENGTH]
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AX—XE— KOFERH

2156 TEH—H

R214(1ZH TN TOTSLTERIHIEHRERLET,

£214 Yo7 TOSSLTHEATIEHR

A REE RES

LEDO Target Board LEDO MAR— FHAT—RIEME v +
PORT3.PODR.BIT.B1
Renesas Starter Kit
PORT2.PODR.BIT.B1

LEDO_PDR Target Board LEDO M7R— FHEFHEHE v +
PORT3.PDR.BIT.B1
Renesas Starter Kit
PORT2.PDR.BIT.B1

LED ON (0) LED m4T

LED_OFF Q) LED JH4T

DATA_LENGTH ©) ZIEH LU DTC exE DA%k

2.15.7 BA%—E

K215 TNLTOISLOBH—EEZRLET,
%215 Y7705 S LOEK—E

e BE
main A A
init_pins RMERAHFDOEEA L
init_led LEDO O #HA1L
init_sci5 SCI(F+ 1~ JL 5)& DTC O #EA{E

activate_standby_callback

=
[LERAE]

YILDTTREIUNAE—RIZERTHERMOLEOI—IL/INY Y

o ZIEFFT & DTC MEREFRTE(R_SCI_Receive BAHIDETT)
o LEDO M;H4T

snooze_callback

[LERAE]

AX—REREIYAHDI—)L/Ny VB

e LEDO M AULT
o AX—XFRIRE|Y AHDEIE(R_LPC_SnoozeModeConfigure B
BDET)

sci_callback

[LERAE]

SCIFITE a—IILOa—)L/\y I E#

e NOP @i DET
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2.1.5.8 BE#{EHR
SN TasS5 LOBEEEERLET,

main
B E A A R
Ny E L
g B void main (void)
i B BB EED#EAE. EEBBNE—F~ADER. BEROBRES L UZET 2D
AV Y—IADRTETVET,
51 % T
)3 —2fE L
init_pins
B = KERHF DRI
ANy H Tl
g E static void init_pins(void)
i B READIHFZEZNIIELFET, FinFITx L THUGULELXZERT 2BHELHY F
¥, BULGLEZTHLEMES., HEERNENT 2E5E0/HYET,
5 # L
Iy 2 —1{E L
init_led
B = LEDO M #NHA1E
Ny S L
g E static void init_led(void)
5 BA LEDO ICEIY HToNTWLWSHR—bDEEZLET,
51 % Tl
)3 —2fE L
init_scib
B = SCI (F¥ #JL 5)& DTC O #H1t
Ny mL
g B static void init_sci5(void)
i B FITES1—)ILOAPIB%ZEEAL TSCI & DTC Z49HMELF T,
5 # L
)2 —2fE L
% & SCIFITEYa—J/LEDTCHIT ®EDa—)LZBESEL5HE. BIEZMIAT SIS
A—470455LTR DTC Open A#ZREUE L THDLELHY FT,
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activate_standby_callback

B = VILIITRAUNAE—FIZEBTHEMOLEOI—)L/\y VB

Ny S L

g E static void activate_standby_callback(void *p_data)

E ) YILIDTTREUNAE—RIZERTHERICLPCRAT ®E2a— /L 6MEENRS

=Ny IBEETT,
AE#TIE, SCl DFREFFA & DTC DEREERE(R_SCI_Receive D ELT).

LEDO MEXTZITLVET,
2| % void *p_data (FEHLFEEA)
)2 —fE Tl
shooze_callback
B = AX—XEBREIY AHFDI—)L/N 7 B
ANy H Tl
g E static void snooze_callback(void *p_data)
@B AR —RXRRRE| Y AHFELERIC LPCFIT EYVa— I oMEENR S a—IL/Ny J EH
TY,
AR TIL. LEDO D =T, A X —XEREI Y AADEE
(R_LPC_SnoozeModeConfigure BN EIT)ETLVET .
3 # void *p_data (FERALFEEA)
)5 —2fE 7wl
i AX—XEREVAATEEBEE—FPLBRL-BERANKET HLEHETH
H5LFET, BEFFE—FBICAX—XBREYIAAZHRES B VGEE. B
BEEE— FAOERERICERZEMCLTLEELY,
sci_callback
B = SCIFIT EZa—I/ILOa—)L/\y Y EH
Ny S mL
g static void sci_callback(void *p_data)
B SCI DEN Y IAHFAERC SCIFIT ED 2 —IASEENRZa—/IL/Ny Y BEHTY,
KRBT, NOPHREERITLTVLET A, BREICELTREEZEHL TS
LY,
5 # void *p_data SClDaA—ILINy O AR+
)2 —fE mL
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22 A—/XT7—HRAT(PT)E 12 Evw b AID O 2/\—%(S12AD) %1% - 1= B #if7: A/D
THAENE

221 HrINTOTSLOEH

2211 Y7 k7 DA

LPT & S12AD #{f>T. AX—XE— FTRAMGE AD E|REMEZTVET, AH 2 TLTOT 3 AIE
r1.6.2.2 EEfl 2 (DTC EER T TRAX—XE—FR T, DTC ERXR TEIVIAHA TRAX—XE— N
B2)] CHEBALEEMEDS U TILERYFET,

BN TER. LPTOAD Y FHEZRBLTY 7 b 7RI VUNAE—FIZEBLET, 1
BRIZIPTOOAVURTZIVFINEETDHEAX—RXE—FIZERBL, ADEHRERKLET, THRKET
LTDTC TRy I 7ICEEEH., YVIRITTREUNAE—RIZEBLET., RHRIC 1 ELTAD T
BEERYEBRL, 25ENEMRLIECATRAX—XBBREIYAHZ K > TEEHEE— FICEIRLET,

BIREIIRET NNV T IVY—LICAD E#BRT—2 %2R RL. H3HRIITBUY I FI 7RI UL
E—RABBLET,

AYUTNTAYSLTHERATHADEEEER2.16 ITRLET,

%216 {HFHY 5EDHEE S RA

[B D RE EHEA

HEB HIKRMEE YIRITTFREUNAE— R, AX—XE— FOFIHETVET,

S12AD AD Z#EITVET,

LPT YIRITTREIVNAHDOEREIATELTHELET, AX—X
E—FEBEH. ADTHROBBREHLGYFET,

ELC LPTOaAVURTZIVF LAY FESI2AD DREIEA Y HIZLET,

DTC ADZEHLIEREN\Y I 7ICERELET,

/0 R— bk LED O RfTHlEH%=ITVET, BEBEE— FRIERLT. KEEEHE—
FehIEEITLET,

FliDH#REDRERBTEUTISRLET,

o HEBHEREKEEDETE
— KHBEARE . YVIFIZTTREAUNAE—F, AX—XE—F
— AX—RE—FEBEH  LPTOIURT7IVF1
— AX—RE—FETEYE : AD THRETHE®D DTC &5k L1=%.
— AX—XEREIY AHER : AD EHETEIYAHICK S DTICEHETTA R b+

e S12AD OHRFE
— AD Z#24 0 4 (ADCLK) : 48MHz (=PCLKD)
— BEE—F: UL RXT Y UE—F
— E#xER : ANOOO IHF
— AD EHRBBENH : FE ) HELCHSDA RN F)
— A& v VLR - 1.25us
(BEB-YAIIL 247 IIL(LORAANEE). Yo T) T RTF—F 13 RT7— ML PR 2 HEE))

R0O1AN5914JJ0110 Rev.1.10 Page 38 of 64



RX140 ¥ )L—7 AX—XE— KOFERH

LPT DEE

— 9 Bv¥%Y—2R : IWDT EH LOCO (15kHz)

— SAXEH : 1s (DAL L. FMREL4999 +1)

— AVRFIYF  AVARTIVF ORI, AVRTIYF LHT
— PWM H 7 : #ib

ELC DX E
— YO TEARVMES  LPTOOVURTIVF1
— YUHEEEE - S12AD ) A/D ZHaEALA

DTC Mi&E

— BEEE—F: /—TIEEE—F

— BRyEEAfL 284 b

— EnEEH 5 H

— 5 AD T—% LY X4 0 (ADDRO)

— Bk Ny D7 EH (2255 EH—EEZSE)

— EEER: R¥ vy URTEIYAH

— CPUBIYRAHZAZIY  BELIZEHOT—R2EENMRT LIzEE. CPUADE|YAHBERHIHE
&

— ANV I TARI—=TI: T—REGERTE., BEBFRESA MV IT S

— Fr—EnE  EY

— —H U RERE  ER

/0 R— FDERECE 1)
— R— k31 : #0# Low HA. B4 S LIZH LT High(LED ;H%T)E f=I& Low(LED &4T)H 5
— R—b+21: ¥ Low B H. T4 S5 AIZH LT High(LED JE4T)E 7= Low(LED S4T)H A

;¥ 1 Target Board for RX140 4> )L 7045 5 L TIEAR— + 31, Renesas Starter Kit for RX140 4> 7 )L
TR S LTIER—F21 #ERALET,

2212 FRHF—E

BN TaS S LTHEEBT A FEEREER 217IZRLET,

+ 217 {ERImTFEHEEE

inF 4 AHAH SRBA
P31 H A LEDO (EEIEE— FHF : |m4T. EEBEEHT— FB : JHL)
P21
P40/AN0OOO AR 7 aYg ARnmEF
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RX140 ¥ )L—7

AX—XE— KOFERH

2.2.1.3 #MEKoIO—

AYUIINTATSLOWEIO—%RK26IZRLET,

(: AIDZE ) B

)

Dt Re DRI ML

LPT. ELC. S1I2ADDONHAL LIEHEENE— FDOHRE

YILDITREVINAE— FEH

N—FOTTME

> 2 X—RE— Reh DR EREI1E
s
LPTaVR7I v F1 M

AX—RE— FE®
I
ADZE R
|

DTCTE#MT—42 Z/\y 7 7|5k

HEEHOD

BETT?

YILDITRAUNAE— FER

B U AH LI
(R R—XERBE Y A
&R Fr LR TEIURA)

% mDAVEY IPANOE -7

VIRITT A ($93%)

YIRIIT REY I E—FAD

éﬁlfé 3

AX—RAE—FOSEREDERTE

ADEIHERDRT

BEBEE-FOLEEBELFEEFD

LPT. DTCIEHEBE HE—FOHETE

X 2.6 LPT & S12AD #{# > -FHin07% A/ID ZHEEOHE 70—
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RX140 ¥ )L—7

AX—XE— KOFERH

2.2.2 ENEREREMH

AYTNTATI LI, TROFHTEEEHERLTLET,

3% 2.18 BNMEREEESEM (LPT & S12AD #{# - - EAM 7 A/D ZTHEIE)

IEH

kS

FR~Y1aY

R5F51403ADFM (RX140 ' )L— )
R5F51406BDFN (RX140 %' )L— 7)

RIS

Target Board for RX140

e HOCO ¥ Bw%:48MHz

o UXTLHOvYY(ICLK): 48MHz (HOCO 7 Bvw Y 157[)

e FEWELa—I/LY0Ov%H B(PCLKB): 24MHz (HOCO ~# Ow % 2
1)

o FEAEYa—/)LYOv%Y D(PCLKD): 48MHz (HOCO /B v¥Y 1
1)

e FlashlIF ¥ B v % (FCLK): 48MHz (HOCO 2 By 4 1 #7[)

Renesas Starter Kit for RX140

o AA2OvY:8MHz

e PLL:48MHz(A 4 o B vy 15 6&ERE)

o VATLYOYY(CLK):48MHz (PLLYZ B v Y 14E)

o FBEYa—/LYAvY B(PCLKB):24MHz (PLLY B v Y 245
&)

e FBEYa—/LY0Ov%Y D(PCLKD): 48MHz (PLLYZ B Y4 145
)

e FlashiIF ¥ 0w % (FCLK): 48MHz (PLL# B v % 1 %)

HEBE

3.3V

MERRIRE

LAY RILY bOZH RE
e? studio Version 2022-04

Cavin{4 5

ILRHRILY bAZ) RE
C/C++ Compiler Package for RX Family V.3.04.00

AV AToay
-lang = c99

iodefine.h M/N\— 3 >

V1.10A

IVTA4TY

JRMLVIVTATY, EVIIOTATY

BEE—F

UGN FYyTE—FR

JotyyE—F

A— NN HE—FK

HoINTATSLDN—D3 Y

Version 1.10

IZIalL—4

FroAR—KIzalL—4
E2Lte TS al—%

BRA— R

Target Board for RX140 (8 &% £ : RTK5RX140XXXXXXXXX)
Renesas Starter Kit for RX140 (2 &% 44 RTK551406XXXXXXXXX)
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RX140 ¥’ )L—7 AX—XE— FOEAH

223 BTN TO5S LOEERESR

2231 HBIDER

AYUTIVERTTBHICHEYR2.7 DL S5 ITERHKE LTS, Target Board & CERADIGE
P40/ANOOO inFICHEI G EZ KL AD T L-WVEEZ AN L T ZE LY, Renesas Starter Kit & Z{#
ADHZEFIR— FEICHEEERT VY3 A—2RREIATVET, ChiZkY Board VCC & AVSSO
DUET7FTATANDAEETT, RTo2arA—2DHEKIEA—DY A FETSELESL, (A—H%:
VISHAY #t. #14:TS53 1) —X)

vce
GND P40/ANO0O
(CN3-60)

USBy—J L

Target Board for RX140

PC

2.7 Target Board %X

E2 Lite
IZal—%

Renesas Starter Kit for RX140 PC
2.8 Renesas Starter Kit 5%
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RX140 ¥’ )L—7 AX—XE— FOEAH

2232 Yo INTAYT S LOEST

FCHIZTHUTNLTOTSLDOTOS Y bEAVR—bLET, TR Y DA VR—MAEIE3 T
A Y hEAVR— T BAEESBLTLEEL,
Ty bEA UR— M,

MEs#Ek) » 5 snooze_sl2ad_rx140 HardwareDebugl 7Bz ¥ b
ERLEY . FERE,

TEILKR] REAVEVUY I LTELRAETTIDEHLET, EJL FIZKREL
=15A. 2.1.2 BEEREEHICRED IV IA SIS VR =L TWEWATEEA DY T, TRPx
JrDTANRTADEY—ILFI—VDREEHEREL. A VA P—ILENTWDaVNASIZHRELTL
fZ&Ly,

EJL FMNETH. TlLaunchin ‘F/3vy 45 (D)

model REVEV )y I LTTNY TERERIKRLE
TO

S| V-AS) UIFFAULIm FEF-RMN) #=FA) TOVIPRP)  Renesas Views =
5 T/ 7(B) [£7] snooze_scis_r140 HardwareDebug g~
' y

- v |

[E7 snooze_scis_r140 HardwareDebug

I [£7 snooze_s12ad_n140 HardwareDebug I
li— snooze_s12ad_nc140 [HardwareDebug]

=% snooze_scis_nd140

New Launch Configuration...
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RX140 ¥ )L—7

AX—

AE— FOFEAHI

TN THEGERIBLTLESLT B L.

DT, PYBZES)) RE22&0)v I LET,

[A—ZRHF 4 TRYBEROHR] V4 ¥ FORRTENS

& 2T TERnES X

% This kind of launch is configured to open the T/097 perspective when it suspends.

0Ty T - I-ARITATE, TTVT-2au 7 Ny TR - 383 e Thad.
hicE. TICe T 2597, 5L B&UTL -0 Y MEEERRT b - Th T
7.

Switch to this perspective?

O=li0FEEERI 3R

LA

FINYTN—=ZARG T4 TIZYYBDHBZD T,

TERM)I RE22Z22 Vv LET,

R_BSP_POR_FUNCTION(R_BSP_STARTUP_FUNCTION)
{

|
fesetprg.c1191 O 1BSE

#if defined(_GMUC_)
#if BSP_CFG_USER_STACK ENABLE == 1

INTERNAL_NOT_USED(ustack_area);
sendif
INTERMAL_NOT_USED(istack_area);
rendif

Bif defined(_CCRX_) || defined(__GMUC_)
R_BSP_SET_INTB(R_BSP_SECTOP_INTVECTTBL);
#ifdef BSP_MCU_EXCEPTION_TABLE

R_8SP_SET_EXTB(R_BSP_SECTOP_EXCEPTVECTTEL);
sendif

#ifdef BSP_MCU_FLOATING_POINT
= nifdef _FPU

& i My Regist
R_BSP_SET_FPSW(BSP_PRV_FPSW_INIT | BSP_PRV_FPU_ROUND | BSP_PRV_FPU_DENOM);

EEEPE

main B D EETIT L—4 L TH 5. Renesas Debug Virtual Console ZFE £ 9,

AT-NEA 191:1: 10616

4> FW)l

> TE2—DORRNV)] — TZDM(0)] 20 Vv I F5E TEaA—KRR] 74V FIOBNKRRENFET,

Zhi,
Li-g-o

/3y 41 — lRenesas Debug Virtual Console] #%3#ER#%.

HA<(0) REvEV YYD
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RX140 ¥ )L—7

AX—XE— FOEAH

DAUEIW) | ALFH)

@ r1-o=5 m] x
TR
v =TI ~

FRIMIFIN) Bra-d-@-inigH-q-

TF 8- ¥

A8 >
l Fa-DEFRWV) > F@ ©C+s FOUIIE

T AT TR 2 TR Tz IS Alt+2TR+Q0

e = Alt+¥7h+Q.C
1 @ AV-~IIY-
| SHEP) @ Z¥9-b-¥Za7l
The hss sectipns have noi &l 927
and constructprs of C++ ¢ EILE-5—uh
“ined(_ GNUC_ | c - i o
»_CFG_USER_STACK_ENABLE == iy Jo¥zih-17270-5
TERNAL_NOT_UsEp(ustack_ar¢ ] JO/F1-
“ERNAL_NOT_USEp(istack ar¢ ¥ BF Alt+>/Tb+Q.S

B SELFYRIVE
“ined(_ CCRX_J) || define = HEBABTST-
& mE Alt+ 2 TR+0Q.X

Initialize the Interrupt| =+ =
1sP_SET INTB(H| B5P SECTOR A 1
BSP_ICl_EXCEP - ZDit(0)... Alt+2T7F+0,0Q I

TBhgger Console
' Debug Seurces
10 Registers
MMU
osUy-2
Performance Analysis
Profile
Real-time Chart

Bil=1

P RENETITCVEIEYE
B Renesas Debug Virtual Console

) Visual Expressipn
o® AYMRIVM
& VI

1 79T

[i) Frtwd-vz
@ JL-Imiquh
0 *EY-

1 pae

A 4

I Hdlg) I Foyull

Renesas Debug Virtual Console L V=5, BE THBRAM)] K220 Uy  LTTRITSLERTL

£,

@ vork - snooze_s12ad. e 4src/mainc - studio

= main) at mai
i rcelf-gdb -ni-fo
1 Renesas GO server (Host)

(782

-k

LRS-

* M8 @ A7-MT7597- (@ Debugger Console JENEEEEE

init_elc_1pt();

IPAME JM) FEP-MN) MEQA) TOTIIMP) RenesasViews BFR MUEOM ALTH)
A% = 7 snooze_s12ad_rx 140 HardwareDeb (o ®-R 592

- §l~ ol

B %|# =0 Erepec [[mon
d_r 140 HardwareDebug [Renesaz GOB Hardware D| B 3 init_led();
© i snooze 12 init_de();
v P Thread #1 1 (single core) [core: O] (Suspended : TL-77t dnit_s12ad();
0081040 -

24D_DTC_RELEASE;

=5;
- &snooze_callback;
R_LPC_SnoozeModeConfigure (Rg_snooze_mode);

Ftware standby mode setting *
R_LPC_LowPowerHodeConfigure (LPC_LP_S_STANDSY);

while (1)
{

printf (“aDvalue
for (1=0;1¢

)
A_LENGTH; 144)
printf(* exXoix",g_ad_data[i]);

printf (" \n");

b

uintg t

<optimized o.

> < >

0% rEBLZITAPSI 28 "0

3) 772l

Oxfffiodob

© soo0ons

@ Emlator

RO1AN5914JJ0110 Rev.1.10
Aug.26.22

RRENESAS

Page 45 of 64



RX140 ¥ )L—7

AX—XE— FOEAH

TRTSLEERTTHE, BAETORT—RFR - N—WN TREUNAL] ITERLET, H50E. X

F—H R - /N—H [FE{Th] (ZZEE L. Renesas Debug Virtual Console [Z 5 B4 M AID i fERENRTS
nEY,
ZOD%. HIPVRBTIHELE. BAETORT—FRX - N—DBUY TRZ NS ITEELET, HEIE
DEEERYBRLET,
a8 o x

™ Renesas Debug Virtual Conscle X

) AR B 1 R -

ADvalue is @xBacl 8xBacd® BxBacl BxPacl BxBach
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RX140 ¥ )L—7

AX—XE— KOFERH

2.2.4 HEBBRAA—D

AYTNTOTSLOBEICEFTLHEERDA A —C &R 29(TRLET,

Jty MERE., BEEMEE—FT

#H

BER. VIFITITRIVUNAE—FRAEBRITHLTHESE

FENTAYES, LPTOIVURTFIYF1EZF)HIZAX—XE—FIZEBH®BL, AD TS LU DTC 5%
#B. BUOVYIELIDITTREAVUNAE—FICRDET. —BMIZHEESRNLENY FT, 5EBD AD TifE
B DTCEirER. BEEEE—FIZHERT I ETEBWHEERN LAY ET,

HEER

A

EEBEN

(RRX—=ZE— KR

BEBER -

AX—XE— KB .
(S12AD&DTC&LPTENE)

VI k97T
R UL E— KB --
(LPTENE)

2.9

LI, BYiRL

YILILTRE I E—FBB

B

T

LPT & S12AD % {# > =E#IM 4 AID ZTHEMEDEEERA A —2

HEED MCU TIHEEEBENE— FTSI2AD ¥ DTC 28I BB =OIZIFRA Y —TE—FKHOTFT1—TR
) —TE—RK(DTCIEFELL)EZFERTI2HENHY E LIz, RX140 TAX—XE—RMIMERTES LI
otz & T, ABKENBEL CLWRVREDHEBEERZERTEDLSICHEYET, XY TILOEIE

#R)—TE—FIZLE

SENDHBERAA—C#R210IZRLET,

o s AT DD
HEER RU—FE—FER)
A
Bt L T e A
ADZEHL DTCERZE
S12AD&DTCE&LPT I l____l ___l ___l _____ l ________________
BiERs
A —TE— KB LR, #BYRL
(LPTEH1E) R ’ it —-
T T B
RY—FE— BB ZY—FE— BB

2.10

LPT & S12AD #{# > 1= E#if07: AID ZREEDBEEERA A —D(R ) —TE— FDI5HSE)
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RX140 ¥ )L—7

AX—XE— KOFERH

225 HUT)ILTATSLOER

2251 FERAFTE aA—IL

XYL TN TOTSLTERTAFTES 2 —ILER219IZRLET,

#®219 FRFTE 1—IL—&

EPa—IL FFaAvbkaq kL FFxaAr rES
BSP RXZ73) R—=FHR—bRws5—2FDa—)L RO1AN1685
Firmware Integration Technology
LPC RX 77 2!) LPC E¥ 21—/l Firmware Integration Technology | RO1AN2769
S12AD RX 77 2 1) ADC ¥ a—/L Firmware Integration Technology | RO1AN1666
LPT RX 77 2 1) LPT &Y a—JL Firmware Integration Technology | RO1AN2571
ELC RX 77 2 1) ELC ¥ a—/JL Firmware Integration Technology | RO1AN3066
DTC RX 77 2!) DTC & ¥ 1—JL Firmware Integration Technology | RO1AN1819

2252 FITES1—IILDETE

oI TaSSLTERALTWAFRTE S a—/ILBEU e’studio D SCNETFEEZFERICTRLET, SC

DEREICEITHERDER.

FITESa—ILDFXa AU bESRBLTIESL,

RENBIRETEADRETEHLTWET, ERATEDS2—IJLOFEMIE. &

5 220BSP ECa—ILDEE

o8|

1RH

e

%E. FHE

AI—b a2 T745L—4% > aAUR—2 b >>r1_bsp

TONRTAIETROEELUSNEIT I+ LDBRELET S,

Heap size
(BSP_CFG_HEAP_BYTES)

0x1000 I[ZZE&E

AX—bkavI745L—4% > A9y

oAy Y ] 2 TETEROHRE L L r_bsp_config.h [Z R
IE5,

VCC &FE 3.3(V)

Target Board for RX140 4> 7L 70455 LADHRE

A YOy YERE Bl FxyrEHNT
PLL BIRRERTE E:3)]

YI9 0y HIRSEFEE Bk : FruoEHNT
HOCO ¥ O vy &/TE BE: FzviEAND

JBEE : 48 (MH2)
v &, HOCO RIEVNER : Fz v I ZAND

LOCO ¥ By 7 E&%E

Fik: Fx v I EHNT

VRATLYAYYE

yBavyYJ—2X :HOCO

Renesas Starter Kit for RX140 4> )L 70455 LD

A oAV RE

AT LY Ay Y(ICLK) : x1 48 (MHz)
BIES 21—y B4 (PCLKB) : x1/2 24 (MHz)
BEIELa2—LY0v4(PCLKD) : x1 48 (MHz)
FlashiF ¥ B v % (FCLK) : x1 48 (MHz)
iE

BE: FvlEAND

HIRRE - FIRF

%% 8 (MH2)
REHR : 8192 (2048ps)

PLL [EB&E%TE

SR x1
WERELL : x6
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RX140 ¥ )L—7F AX—XE— FOERH
48 IHH EXE. EHEA

$Jo 0y RIRBHETE Bl FxvoENT

HOCO ¥ By U &E Fik: Fv o ENT

LOCO ¥ By U &E FIiE: FzvoEHNT

VRTLYURAYYERE YB8v9Y—R:PLL
TRTF LY AYY(ICLK) : x1 48 (MHz)
ABEC 21—/ B8vY(PCLKB) : x1/2 24 (MHz)
ABESa2—/1LYBvY((PCLKD): x1 48 (MHz)
FlashlF ¥ A 2 (FCLK) : x1 48 (MHz)

IWDT ERY A JEE BiE: FvIEAND

O—//N\J—24<90v%9 (LPTCLK) RE IWDT R 0 v 7 Z&R

R221LPCES1—ILDEFE

N8| EHE

B

RE. SREA

AX—hk a2 T745L—4% >> aviR—3%xY b >>r Ipc_rx

TIAIWEDHREET D, (EELL)

% 2.22S12AD EL 2 —I)LDEFE

28| B H

= —1

EXE. EREA

AY—hr 2745 0L—4 >> avR—x2 kb >>r_sl2ad_rx

THROEBLNMET I+ IL FDERELT 5,

1)V —2X >>S12AD

S12AD0O FrvoEAND
ANOOO #F GRTE: FrvsEAND
F223LPTES 21— ILDETE
NE | EH BE. B9

AI—b a0 T745L—4 > aVKR—T bk >>r_lpt_rx

TIHIWEDREET D, (EEKL)

FR224ELC ELa2—ILDHTE

NE | EH

RE. A

AI—b a0 T745L—4% > aViR—F2 bk >>r_elc_rx

TIHIWEDREEST D, (EEHL)

#£225DTC ELa—IILDHTE

NE | EH

RE. A

AI—b a2 T745L—4% > aUR—RT bk >>r_dtc_rx

TROEBLUSNMIT IAILEDHREET S,

DTC_CFG_USE_DMAC_FIT_MODULE

DMAC FIT module is not used with DTC FIT module.(
DTC_DISABLE)IZZEE
(DMACFIT E¥a— /L& —#EIZERLALY)
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RX140 ¥ )L—7 AX—XE— FOEAH
2.253 T7AILER

R226I1CHU TN TOYSLTERTSZI7A4ILERLET, . FITED2—ILELU SC TEEFHAE
REnd 774 ILIFKBEZET,

£226 YT TOYTSLTHERTZ 7274

274ILA M= kel

main.c AYLTINTOTSLOAA VNIE,
[EDEED MHE & HlfE., (KEHEE— F~ADER
PEIBEOFEEITNETS,

2254 AT a3 BEATEY

K221 TNTOTSLTHERT DA TV aVvEEEAEVDEREERLET . BEICH L TEERK
DYATLITHBEREEREL TS,

221 YOI TATSLTERT DA T avREAEY

T URIL 7 FLZR REE RES
OFS0 FFFF FF8Ch~FFFF FF8Fh FFFF FFFFh )ty b, IWDT [EFLE
OFS1 FFFF FF88h~FFFF FF8Bh FFFF DEFFh | Target Board for RX140 > 7)1 70
95 LDHEE
B RS

Yty bg, EEERO Yty FEDD
Jtw &, HOCO RiIENED
HOCO M &R %% 48MHz

FFFF DFFFh Renesas Starter Kit for RX140 4> 7
LWTRYT 5 LOEE
BN fE RE R 2

Dty b, BEERO Uty MES
)ty k&, HOCO EiRAED
HOCO &R #E 48MHz

MDE FFFF FF80h~FFFF FF83h FFFFFFFFh | U MLIVT 47 Y

2255 ZTH—E

R228ICH TN TOYTSLTERITZIEHRERLET,

£228 o INTOSSLTHERATIEHR

P € it SES
gs_snooze_mode static Ipc_snooze_mode_t AX—XE— FOHREHER
gs_ad_data static uint16_t AD EERZEBINT B/ v T 7
[DATA_LENGTH]
gs_transfer_data static dtc_transfer_data_t DTC ink 1M E R E
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RX140 ¥ )L—7

AX—XE— KOFERH

2256 TEH—H

R22(ZHTNLTOFTSLTERIHIEHRERLET,

£229 o7 INTOSSLTHEATIEHR

EHBL REME SES
LEDO Target Board LEDO DR— hEAT—2EME v +
PORT3.PODR.BIT.B1
Renesas Starter Kit
PORT2.PODR.BIT.B1
LEDO_PDR Target Board LEDO M7R— FHEFHEHE v +
PORT3.PDR.BIT.B1
Renesas Starter Kit
PORT2.PDR.BIT.B1
LED_ON 0) LED 4T
LED_OFF (1) LED ;H«4T
DATA_LENGTH (5) AD B E K U DTC EnE DA%
LPT_PERIOD (1000000) LPT ORE#AZ 1 #IETE

2257 BEH—=E

R230ICHTLTOFTSLOBEH—EEZRLET,

%£230 Yo7 L7055 L0OMH%—E

%2 B
main A A
init_pins RERIRFDEHAE
init_led LEDO M #)HA1t
init_s12ad S12AD O #EA1E
init_elc_Ipt ELC & LPT O #HA1E
init_dtc DTC M ##A1E

activate_standby_callback

YIRITTREIUNAE—FIZERT HERMOLEDI—IL/INY Y
£k

PUEEAES)|

o LPT DA™Y FEIERAIR(R_LPT_Control BI$kDETT)

e LEDO MELT

snooze_callback

AX—XBRBREYAAHD—)L/\y Y BB

LR

e LEDO M AULT

o LPTOADY FEIMEFEIEEA I B DY ') 7 (R_LPT_Control BE%
DEFT)

o RAX—XFEREYIIAHDENIL(R_LPC_SnoozeModeConfigure B
BDELT)

sl2ad_callback

ADFITESa—/)LOa—)L/\y J B
[ R E
e NOP @i DETT
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RX140 ¥ )L—7

AX—XE— KOFERH

2.2.5.8 BA#EH

HoINTasS5 LOBETEERLET,

main
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