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N-FE917Yy-2 A B s

= lﬂz iE e

&N Q EETD BE EFEYET BFES AE #E
¥ J0sTREERE O hTnEth pEenTOAEA Bl
B IOy AESEENE 0O Al hTWEth FhTWEth Bl
“F J(28lE O A hTEEA AL
¥ BXOMATYHO-5 o M nNTIEEh al
¥ slvna O a4 nTEEA hTvgeh sl
v B RNF IRV E AN ALY O A5 =TI EL TahTWEth BL
w MTUD 0O 46 nTLEEA FhTvgth Bl
W MTUY 0O a7 nVEth hivgth %L
W MTUZ v = e Ty SemahTiEHL el ¥
€ £ >
wFmE HTES
BE |m-F | 7097 | -3y &7 | 2las
L
2-20 WFHRT
9) YU—IZ®%H% Config PORT %5 wo L., FREERTLET .
10) inFRERE D 4 LR IZ, “PG’EANLFET,
11) PG IHFMNERE SN TSI L E#HERALET,
& *Smart_Configurator_Example.scfg 23 = 8
T E %5l &

YIRITFIIR-FIb SECRCANEE D@
HLFTTREAT] (10)
v o rbsp EETD s BFEYHT B wE
W r_bsp O PGO £
v O DURTFIYFIAN O PGl FhTLERA EL
. & Config CMTO 0O pa2 FhThEth Bl
it — | ShTWEHEA al
(9) (iZcentigporT] O e nah
] PG5 ShTWEEA BEThTWEEAL BL
(11) &__rs5) RDATA2/D30 13 10
O] PGT EESNTVEEA SEShTOEEAL BL
< >
ETHE ETES
BE [m-£| 7097 |Tom-wur | 57| 2vaa
. (17} =
2-21 Config_PORT DiiFi&E
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2.4

O— R&ER

1) S ZOUwo L, O—RZEERLET,

% “Smart_Configurator_Example.scfg 33

ViR
YINITFIVR—FIF o 15| | T
HIALFREAS <]
v ot rbsp ERYs  Be EFEVET BFES HE B
oo rbsp O eco SNTOELA ShTWth Bl
v & :um'?ﬁM? O prai EShTwdEth EehThath &
. W' Config_CMTO 1 ea2 ShTMERA EhibEih %L
v & ﬁ__-* ) 0O pa: nThERA ShTWERA &
& Config_PORT [ PG4 ShTLERA ShThEth =l
O PGS EFESNTVEFA FEhThdth &l
PG6 PGE/TRDATA2/D30 13 o]
O PG7 EFESNTVEFA FEhThdth &l
< >
BFRE BTES
BE |\K-F| 7097 | Ivf-Fuk | BT | 2Y2a
B
B 2-22 a—F&ER
“ > s ” - s gS N - —_
2) “O—FEROERT LWSAyE—UNRaAVY—ILIZRERINET,
s N s .
3) ATz bdD\src\sme_gen ZAIILFIZT7AIILDBERSINET,
TPIME) REE) FEF-RN) Search JOVIZNP) RenesasViews EfTR) Target MYEIW) ALF(H)
) 59 Smart_Configurator_Example Hard i New Connection... v E-O-ER B -RiIE
2k o R i Qi il v Bl - 7/’/‘-790:
570924019270, 88 = B & “Smart_Configurator_Examplescfg 52 = g
E&|v v @z e
~ (=5 Smart_Configurator Example FRE e
(3) - g E-[iMﬁ YIMITPIS-FIE D a2 wTes AR ek
~ @ smc_gen PG
(= Config_CMTO
(= Config_PORT v & Lbsvb EETY BTIHT BE A
(= general w rbsp O poo ShTOREA
& rbsp v & ATIFIR 0o el ShTOAEA
(2 r_config = Config CMTO O pe ShTOREA
5 r pincfg v & -k ) EhTOAtA
—g sy > Cenfig PORT 0O re4 ShTLEEA
= trash < — nee . s v

=| Smart_Configurator_Example b

& Smart_Configurster_Example.s mrms BTES

< > | BE[A-F| 7097 [ vm-Ayh | 5T [2Vas
(=

AX—h- I HALFE A

R« P T ST ST S g T ge T BT XU T I

Me4easeel :
Ma4eaeee] :
M24200001 :
Ma5ea8012:
Meseaen12:
Maceaa002
MIEEa8802 :

J7{ WEEH :src\smc_gen\generalir_cg_rtc.h

JrA B4 B src\smc_gen\generalir_cg_elc.h
IrANEER:sre\sme_gen\generalir_cg bsc.h

JrA R :src\smc_gen\r_pincfg\Pin.h

IrA LR sre\sme_gen\r_pincfg\Pin.c

7 WEE R sre\sme_gen\r_config\r_bsp_interrupt_config.h

JrA WS :src\smc_gen\generalir_smc_interrupt.c
i 2 - b

f
(2) MBopReRez: 1—ERMMIET B -

TSTCNSMC BEnur CONTIELr DSp CONTIg:

B 2-23 EEICKTLE-aO—F&ER
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25  “r_cg_userdefineh” 72 7/ JLIZEE I — FZ:Bi0

1) 72 x¥ bY1)—T. \src\smc_gen\general 7 # LA D“r_cg_userdefine.n” 7 74 JLEFZTILY 1)
v LTHEEY,

a LTOLED2HR—FEREZIALMDBFEY EEDLDYDOBOESIZEMLET,

/* LED "R— hiRE */
#define LED2 (PORTG.PODR.BIT.B6)

Y—RIT7AILIEUTDOELS 2 Y F9,

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

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

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

/* LED port settings */
efine LED2 [((PORTG.PODR.BIT.B6)|
/* End user code. Do not edit comment generated here */

/* Start user code for type define. Do not edit comment generated here */
/* End user code. Do not edit comment generated here */

/* Start user code for function. Do not edit comment generated here *
/* End user code. Do not edit comment generated here */
#endif

B 2-24 r_cg_userdefine.h

26 AVRTFIYFEAILFANIZT T r—ara—FEEM
1) 7BP x4 bd\src\smc_gen\Config_ CMTO0 7 # LA 2% % “Config_CMTO_user.c’&#RE £,
a. r_Config_CMTO_cmiO_interrupt (void) B3t T LED2 #9IY B X £9,

/* Toggle LED2 whenever timer is up */
LED2 ~= 1U;
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Y—RI7AIWEUTOESIZHY FT,

Function Name: r_Config CMT@_cmi@ interrupt
* Description : This function is CMI@ interrupt service routine
* Arguments : None
Mone

* Return Value

- #if FAST_INTERRUPT_VECTOR == VECT_CMT@ CMI@
#pragma interrupt r_Config CMT® _cmi@ interrupt(vect=VECT(CMT@,CMI®),fint)
= #else
#pragma interrupt r_Config_CMT®_cmi® interrupt(vect=VECT(CMT®,CMI&))
#endif
= static void r_Config_CMT@_cmi@_interrupt(void)

{

/* start user code for r_Config CMT@_cmi@_interrupt. Do not edit comment generated here */

& 1 coo L o - *
= 5 up i

B [=1=] -
I LEDZ2 ~= 1U;
/T End user code. Do not edit comment generated here */

}

B 2-25 Config_CMTO_user.c

2) CMTODAD Y bERIBLET,
a. \src Z#JLAIZ% B“Smart_Configurator_Example.c’Z#FZ. main() BHICLUITOI—F#%
EBMLET,

/* Start CMTO counter operation */
R_Config CMTO_Start();

while(1U)
{

nop();
}

Y—=RIT7AIIFUTDLSICHEYET,

@* FILE : Smart_Configurator_Example.c[]
#include "r_smc_entry.h"

void main(void);

=void main(void)

{ o . ™
/* Start CMT@ counter operation */
R_Config_CMTe_Start();
5 while(1U)
{
nop();
\. y,
A
Bl 2-26 main 774 JLT CMTO MH > b %R
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2.7 EILFEN—FY Tz 7HR— KTHOEST

1) [FRSzI RFAB[TADS Y FOEILRIEERL, 7Oz FEELFLET,

(1)

TrAlAF) BEE) FEY-RN) Search | FOUIINP) |Renesas Views E1T(R) Target "M%

| ®] | | 15 | | ™ | #5 FI097(B) JOYTHHERUER
| i FOUo rERELS(S)
| M W ﬁ Open Synergy Configuration
(5 FO¥Ib-I9270. 2| = B W FATEILER) Ctrl+Alt+B
_ EE| e FILFEat >
v =5 Smart_Configurator_Example [Ha I Fou 7 FOEILFE) Ctrl+B I
% Includes 77 B OO >
v src
W [ sme_gen {?U_J[NJ:"
(= Config_CMTO BENRAIZEIL (M)
g C:::.ETPGRT C/C++ A 2 T99A0 2
= rg_bsp Update All Dependencies Alt+D
& rconfig FOAF4(P)
[= r_pincfg | - T |

227 FASxY FOEILFR

2) a—KRETNRYITLET,

a. RSK+RX65N 2MB ;R— K% E1/E2 Lite T2 aL—#I(C#EK L. EI/E2 Lite TS alL—4 %

PCIZERLET,

b, [ B[F 5 OHR.. 11 7 4 0L OMI= 55 THEDERNM DTy 5D

B JEBIRL, “THRAYITEBR VAV RIEREET,

TrfliF) EEE FEY-RMN) Search TFOUIZRP) Renesas Views EiT(R)
7%.’}: TR E Smart_Cenfigurater_Example Hard
05~ LEE N 0 AT A AR 1A
oGl - Z1057(D) >
v 5 Smart_Configurator_Example | T DEERE(R)... I
N BELAYDEAM)..
it Includes
2 src
= HardwareDebug
= trash
|Z| Smart_Cenfigurator_Example
ﬁ'} Smart_Cenfigurator_Example.s

Target MUEIW)  ALTH)

& New Connect

-C:lv *

B 2-28 TNy ITHERVA >V FO%ERL
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3) [Renesas GDB Hardware Debugging]Z #i5k L. [Smart_Configurator_Example_HardwareDebug] %
21w LET, [T/3yH]S2 7L T[Connection Settings]2 7Z42 1) v L. UTDOESIZHEL

TLEELY,

a. Debug hardware : E1 (RX)ZE 7=1& E2 Lite (RX) % &R
b. Target Device : R5F565NEDXFC

c. AAr-oAYY - Y—X:EXTAL

d. EXTAL BKR#[MHZ] : 24MHz

e. MBI SY YA rEYETRABITI/AVIY—RDEELZHATH : 1
f. TIaL—4noBERZMHIET H(MAX 200mA) : [FL

FIty R

BRoffRk. 8. 8JLUET
CEX o~
J4A AT

[&] C/C++ TTUT-33y
] ¢/C++ VE--TTU-vay
=/ EASE Script
[£] GDB OpenOCD Debugging
[£¥] GDB Simulator Debugging (RH8S0)
[€] GDB \-FIr7-F/{oF 27
Java TTUT-23
Java FF Lok
B+ Launch Group (Deprecated)
[ Remote Application
% Remote Debugger
~ [£7] Renesas GDB Hardware Debugging

3) L [c*| Smart_Configurator_Example HardwareDebug

[£7] Renesas Linux Application

[E7] Renesas Simulator Debugging (RX, RL78)

EE Target Communication Framework
Y-t Java FTUT-33

& E2E-7

29 EEM55 27 EEHTLI-Ic—5

@

E (PR LSma rt_Configurator_Example HardwareDebug

B

‘/|§§‘§ Debugger I B Startup| B Y-X| [E H&(0

a.
Debug hardware: JE2 Lite (RX) ~ | Target Devicef | RSF565NE b

GDB Se'tt\ngsl Connection Settings Iﬁ"ﬁ"’)’"ﬂ—lb;{‘ﬁ

~ a0wd A~
A 0097 =2 EXTAL - C, v
EXTAL FiE#I[MHz] 24,0000
RIS AT -SEEABCI0Y) - -ADEERFIT 3 L e: v
O Rl L‘\-mm
Izal-%- (Auto)
E=ET MTag v
JTag 7097 BiE#HIMHZ] 600 v
Fine /ii—— F[Mbps] .50
Tyb-F57 [A1AES v
- |
TE1l-5-HCEEEEETS (MAX 200mA) m . o
v
EE/VIEEETD
£8/007
v BET-F
=F v
FIyH- 8T &1~ - TOISLERTIS .

s TIFwdia

HEFELLRELRT (V) ERY)

FI094(D) =5[]

K 2-29 E2 (Lite) T2 alL—42EGEROT/A\vJarv2450L— 308
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4) “Startup”® T T, “TL—URA 2 FRELX : man'DFzv I &ENLET,
5) [TN\v &IV YYI L, TN T ERBLET,

B8 7o
Brkofenk. B2, 5IUET

OB X | =E EFI(M): |Smart_(.onﬁgurator_ExampIe HardwareDebug
ML AT [E] A4 | %5 Debugger |Dv Startup I EBO | B -3
[ C/C+ FHVT-3y WEEITIE "
[€] C/C+s UE=R-TIUT-Y2Y OutyheEi @) 2
=/ EASE Script
[£] GDB OpenOCD Debugging L Halt

GDB Simulator Debugging (RHE30)
[T] GDB N\—Foz7 Ty ¥
Java FTV -3y
Java TFLubk
[EL Remote Application fA-uEoumED-R
%5 Remote Debugger "
~ Renesas GDB Hardware Debugging 7ril& o-F-547
[c¥ Smart_Configurator_Example HardwareDebug FOI5L- A H- [Sma..  AA-SELUERL
Renesas Linux Application
Renesas Simulator Debugging (RX, RL7E)
‘E Target Communication Framework
YE-+Java FTUT-33Y EA
- 2BI-T

Epacely EBRE

&

UG b A T3y
[ 70954 125 -BE R (16E):

(4) 2

main I

HNF-—F: 1T/ 191EE

HERELLRELET V) ERY)

O] meiczom CE

2-30 main DT L—U RS > FMERR

6) N—RARY T4 TYPYBZDOHERZAT7ATHRKRRENL, [IFWVEI ) v I LIKRITET,

7 T EYVUYvIL, TRTSLERTLET,

TrAMF) REE Y-AS UIFFFUMIM  FEF-RN) 8#FA) FOSIZMP)  Renesas Views

7 E{T(R) Target "HYFIW)  ANT(H)
45 TI(94(B) [E7 Smart_Configurator_Example Hard: -1 =

il

IS B N

2-31 SR{TEAtA

8) LED2 AEBELTWWAI EZHELET, LED2 OIEEIZDWLTIX, 29 E “‘R— FTOENERER"
FSRBLTLSIZELY,
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9) mwRaL L E s yvs L,
JrillF) BEE V-AS) UIra5UsIm

45 TI99(B) [c7] Srart_Configurator_Example Hard

N | o 6%_ > [qb : B | New Connection... v | &t L | v

ETE—BELELET,
FET RN

tEA)  FOVIZMP)  Renesas Views

TR Target "MYEIW)  AJLTH)

.. (9 .

WY T R e ey
- % siiggia

B 2-32 RITOHET

10) EFEELETBIE. OER2 T 20y vs L, FRuTEY a v ERTLET,

FrlAF) BEE Y-AS UIFPSULAT FEF-NMN) BE(A) FOUTIRP)  Renesas Views E=1T(R) 1T(a)rget HUEIW) AJLTH)
3 TI{9(B) [£7 Smart_Configurator_Example Hard Y oo = 5. I i 7
i |@'%',nmiEi_ﬁNewConnection... " N_LEH - - 5, ﬁécﬁﬁ%j

K 2-33 F/\vTnEL
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28 LED2DRBA VA—NILDESR

)
1) ‘y—)b/i‘—o)Eﬂﬁul:&éé’J Jyo L, AR— b -V T4 TL—3 - "—RARYF 1 TIC
MUVBRET,

@ iE A O - Q@ ?i"i
77| | R

B 234 ARR—bF-a2745L—8 - IR—ARHYF 4 TDEE

2) Smart_Configurator Example.scfg BIEm T. [A Y R—FR 2 F]2TE0 Uy oL, YI)—Mb5
Config_CMTO #:&IR L F 9,

3) A4 —/NLEFEIZE[S0000 h o> RICEZ. LED2 DRBAE—FETIFET,

4) YL A—a VUV LEEZREFLET . TORK. S ZVUv La—FEBERLE

ER
VIR PR32 NEE (ORE =
e =] o - B
% = J0vIBE
- O PCLK/E O PCLYR O PCLK/128 @ PCLK/S12
HIA AT
v~ = T TURFIVFEE
v & STy £Y5-1ER (3) 50000 | [movk | | ==oiE: so0m
& rbsp -
v & L4 (CMCOR) [ 40009 |
v = AEAm-H M 3Py FSIYAHEEFR] (CMIO)

& Config_PORT

ERIE LA (BE) v

< >
BE | f-F| 7097 | JAR-F2 k| 8T | 2IVAs

Bl 2-35 aAVRFPIVFRAAIHRTE
5 [FRASz MhS[TASIY FOELRIZEYZY v L, TES Y FEELRLET,
6) [IZLMZEZ Yo L., EFant-70o s r2YO—KLET,

{A-S0YD-FES X

% 1A TPA)AH Smart_Configurator_Examplex EEshELE.

ZOITANAE. FAFAT T 0y T -y 30— FEh., FAUT-23viEEEREhET.
Fe¢IrLENO-FLES 2

CZn#EEREAS

(6) DN

K236 4 A—CD)O—FEERE

7) IR—RARGTF A THPYEBEZOHER T4 7OTNRTENES, [[FWNVESZ Y v LTHEITET,
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8) »T7AaEVYYILT, EITEMBLET,

LED2 [HEFETHBLET, LED2 DEEIZDWTIX, 29F “R— KTOEMERER" 283BLTLKE
=Ly,

29 HR—FTOEERESR
RSK+ RX65N 2MB ;R— KT, LED2 AR LET,

- e 3
4 11 1" % et
e

TeY O[0 0lG 60 0 0 0j0/0/0 O
000000

o 00
2 jagécoo g
r UL 2

x
B

B 2-37 RSK+RX65N 2MB i— K_E® LED
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3. Application Example2 (RA¥—k = a2 27 445 L—% TO#EEEM)
AETIE, LED2 QSARBAYEREBETERT UL aA—2OERARERALET.
TROKIE. CITHEETSHCG FSIA1RERLET,

(N2 A )y—2=R HeRE
SUTIWARENY UE—| SI12AD | LED HREMERBERTE-ODRTUIa A —SEE
K S12AD HFAHIRAAET,

SI2AD 7 7 r—2arva—FKRIiEk, UTFOLSI27ASSAICERNENET,
a) main EA%k :

CMTO #:{ERR 1A 7 : Application Example 1 TiEMN%

( S12ADO0 #:/ERH 44

D
D

No

AD ZBHUIZET L
7o ?

<:}D%@%%%%ﬁﬁ%:>

CMTO B L ¥ R & % AD &
RBTT 7T 5F— 95

!

ADEWSE T 75 7 %7 )T

v
(SlZADO B2 AR 5)

A\ 4

T

3-1 main Z70—F¥—F
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b) S12AD0 1—+[RE%k

<812ADO el ﬁﬁ)

\4
AD BMSE T 79 7 %
Yy b5

Y

SN

] 3-2 S12AD0E|YAA#T7O—F¥— b
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31 ARUYITFIFIFA3DEM
1) Smart_Configurator_Example.scfg BIEI T, [A Y HR—R2 F2TEHV Y VI LET,
2) WEHYVHLT, HLLavRE—F FEBMLET,

YVIMITP A M~ hRE S

Juh—52k =] oo =E

) &

M AT

v = A9-kTyT
v = JrEly?
& rbsp
v &= F3IC
v = AEAR-b
& Config_PORT
v (= 97
& Config_CMTO
= RIT
= BR

(1)
& £ >

/= [ f-F 7097 ﬁ? EPEEN

B33 RY—F,-aAV 72459 L—42TOYI b2z 7a0R—R2 FRE

3) AT AU ILAF Y UE— R SI2AD" RS A4/ ZEBMLET,
a. ‘BB AT amh D, “AID I3 /N—%4 (Drivers)” #EIRLET,
b. AVR—FRU YR RERTREIE, ‘YU ILRAE Y UE— K SI2AD” &R LFET,
C. [RNZEVVwILTHEITES,

e SN | X
VIbI1 72 m—R 2 MER tl:r
EEASERIVM-F M —EAERLTEL
47 |£T v
a.| ms= |A/DIVI-F (Drivers) I o
TT |
-EvE 747 [=33y
B rs1zad_rx FIT 210
b BB )L -F A% E-Fs12AD J-Fe&gk 1.5.0
: | 0 22T AF v E-FS12AD I]—Fiﬁ!t 1.7.0
e e e e N e J-Fe&s 1.5.0
£ >
= IS EWINEE oo
Bl
ZOYTRITT IUH-FY ML, 126y A DIVI-F BV TN AF v E- FDEREISE
LEY. EECERLFvRIE. Frel 2 SIEI—EDA»ERLET.

#aDYIEITF YRR Y bEAIYO-FF S

@ <E3([) Cl ENN) > || 76 || Fovel
B34 YI2boz7arhR—2 FOERR
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d. UY—RELTSI2AD0 #E#IRLET

TI2ANLEDAV T4 L= avE%EF, TOFFEFALEFT, COaVT145L—2 3

VBN, YV—RITFAILE APIDRERENET,
f. BTIZ2Vv I LES,

B 1us-xoroam

ERuEIYAR—2> 0O eI —3aFE
muzxEd

LN AFTIE-FS12AD

a X

&

Jy—3x: d'l S12AD0 |

f.
#7060 |

@ < F3(B) FNN) >

VS IVESTE VE-S ([IEonfig_S12AD0 ]

L

oot

35 Az MZEHLWaY 2445 L—2 3 FEM

4) H[REEEDTF BT ANF v RILERE T[ANO00)|ZEIR L FT,

R YAV —XT[VI b7 bYADERES N, [AD EHETEIY AH FEFA(S12AD)]D F

5)
TYIRYIRIZFIIINASDTNS I LEHRLET,
5% *Smart_Configurator_Example.scfg 532 - d
(RS

YVINITP A M- NEE

JIk-%.. =] :’.’=:;> - =E
L v BARE
HIIAT FHOTIAE-FEE
v &= 25-b7yT O4nrusE-F
v = Drellyy
@ rbsp FHOTANFrRINEE
v & (4) 1 O ANooT [ aN0:2 [JANO3 [ ANOB4
v & AsTf-h ] ANOOS ] ANODS ] ANOOT
& Config_PORT
v = A_J‘DZI)‘H—‘;" FEERMNIEE
- Config_S12AD0
~ &gﬁun . BrbUH -2
@ Config 1o | (5) [vIrozzruz
= IR
= KR ElVAHEE
(5) | [/ ADZ 4 T ZIUASEFE] (S12AD)) | ExEE LA v
(=B
L4

B|E | B-F | 7097 | I-F2 0| 55T | 2lYaa
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6) [F]Z T T. W —hD Config S12AD0 #:EIRLET,
7) WHFEEET AL RICRAIDAASATWSIGEEITEIBRLET,

8) ANO00 i FA' P40 ICEIY BT A, 7FRAJ/NT—ixF (AVCCO. AVSSO. VREFHO,

VREFLO) AMERRIREIZH > TWA L HEELET,
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33 YVUTILARFYUE—FKSI2AD FSANIZZ TS —S 30— FZEMN
1) 7BP x4 bd\src\smc_gen Config_S12AD0 7 # L& 2% %“Config_S12AD0_user.c’#RAE £ 9,

a Z7AILDEBEELICHDA—Fa—FITYF7IZ, FO—NILISHTEEHRDODEEZEM
LET,

/* Global flag to indicate A/D conversion operation is completed */
uint8_t g_adc_flag;

b. r_Config_S12ADO_interrupt (void) B# T AD E|ET 755 %ty FLET,

/* Set A/D conversion completion flag */
g adc_flag = 1U;

Y—RIT7AIIIEUTDELSI2HY F£T,

@®* File Name : Config_5124D8 user.c[]

@® Pragma directive]]
/* Start user code for pragma. Do not edit comment generated here */
/* End user code. Do not edit comment generated here */

@® Includes[]
#include "r_cg macredriver.h”
#include "r_cg_userdefine.h”
#include "Config S12AD8.h"
= /* Start user code for include. Do not edit comment generated here */
/* End user code. Do not edit comment generated here */

@® Global variables and functions[]

= /* Start user code for global. Do not edit comment generated here */
/* 6lobal flag to indicate A/D conversion operation is completed */
uintd_t g adc_flag;

/- End User code. Do NOt edit comment generated Nere v/

@ * Function MName: R_Config S12AD@ Create_UserInit[]

~wvoid R_Config_ S12AD® Create_UserInit(void)

/* Start user code for user init. Do not edit comment generated here */
/* End user code. Do not edit comment generated here */
@ * Function Name: r_Config S512AD@ interrupt]]

— #if FAST_INTERRUPT WECTOR == VECT PERIE_INTB186
#pragma interrupt r_Config_S12AD@ interrupt(vect=VECT(PERIB,INTB186),fint)

- #else
#pragma interrupt r_Config_S512AD8@ interrupt(vect=VECT({PERIB,INTB186))
#endif

- static void r_Config S12AD@® interrupt(void)
1

J* starct yser code for r Confis S12AD0 dnterrupt, Do not edit comment generated here */
/* Set A/D conversion completion flag */
g adc_flag = 1U;

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

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

B 3-8 Config_S12ADO0_user.c
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3.4 man(Ic7FUsr—ara—F#&EN
1) CMTO & S12AD0 DIREZERIALF T,
a. FAYxY bV —T, \src 7+ IILFIZHS"“Smart_Configurator_Example.c’ZBEE T,

b. Z7A4ILDEEELICHS1I—HF 32— FI ) 7T, #include "r_smc_entry.h"@#&IZ. A
—NILVEHDESEEMLEYS,

/* Global variable for changing CMT@ interval */
uintl6_t interval_level;

/* Global variable for storing the A/D conversion result */
uintl6_t g_adc_result;

/* Global flag to indicate A/D conversion operation is completed */
extern uint8_t g_adc_flag;

c. main()BIH® while L—TDFIZUTOI—FEEML., ADEHBREREBLET,

/* Start performing A/D conversion */
R Config S12ADO Start();

d ADZEMASET L6, ADEBRERZHAAA, CMCOREHLIORAZFHLET,
while L—TDHFD nop()FHiTE. UTFTOI—FICEETH®RAFET,

/* A/D conversion is completed */
if (g_adc_flag == 1U)
{

/* Read the A/D conversion result and store in variable */
R_Config_S12AD0_Get_ValueResult(ADCHANNELO, &g_adc_result);

/* Get new blink interval level from A/D conversion result */
interval_level = g _adc_result / 500;

/* Limit minimum level to 1 */
if (interval_level < 1)

{

interval_level = 1;

/* Do nothing*/
}

/* Change blinking rate */
CMTO.CMCOR = (uintl6_t)(5000 * interval_level);

/* Reset A/D conversion flag */
g adc_flag = ouU;

/* Restart A/D conversion operation */
R_Config S12AD@_Start();

else

/* Do nothing*/
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Y—RI7AINWNIEUTOESIZHYFET,

#include "r_smc_entry.h"

(/* Global wariable for changing CMT@ interwal */ )
uintle_t interval_level;

/* Global wvariable for storing the A/D conversion result */
uintle t g adc_result;

/* Global flag to indicate A/D conversion operation is completed */
\extern uintd t g adc flag;

J

void main({wvoid);

—wvoid main(wvoid)

n
/* Start CMT@ counter operation */
R_Config CMT@ Start();
/* Start performing A/D conversion */
R_Config 512408 Start();
= while(1U)
{
/* A/D conversion is completed */
= if (g_adc_flag == 1U)
/* Read the A/D conversion result and store in wvariable */
R Config 512AD8 Get ValueResult(ADCHANNELE, &g adc result);
/* Get new blink interval level from A/D conversion result */
interval_level = g adc_result / 588;
/* Limit minimum level to 1 */
= if (interval_lewel < 1)
1
interval_lewel = 1;
b
else
= 1
/* Do nothing®/
h
/* Change blinking rate */
CMT@.CMCOR = (uintle_t)(5eed * interwval_lewvel);
/* Reset A/D conversion flag */
g _adc flag = au;
/* Restart A/D conversion operation */
R_Config_ S12AD8 Start();
i
else
= 1
/* Do nothing*/
s
}
i
B 3-9 main 3— FTO CMTO & S12ADO0 D ENERRSE
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35 EILFEN—FY 2 7HR— KTHOEST
ZOTATIY FDOELE, TAYTIZONTIE, 27EESBLTIEE,

3.6 FR—FTOBERESR
RSK+RX65N 2MB 7h— K TlE, RT3 A—4 ZRElExEH 5 & LED2 SESENEDHLY ET,

nnnnnnn

| B B

LED2 | ED3

s b SN e

B 3-10 RSK+RX65N 2MB 7/R— F LMD LED &RTF o aA—4
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4. Application Example 3 (RR—hk 2V 74 L—2 TOMEEEE)
CORIDETIE. LED2 RiBRHZHET 51=OICRTooar—2&#FRALELT

AETIE, PCODA—ZIFIINTATSLE[FEL., DU TILEET LED2 RRBAREHMET 5255 %HBELE
¥, CZTlE. RX65ND Y ZILBIEA V2 71 —AED 2 —)L(SCI8)IE. RSK+h— KEMUSBo L7
JLa/N—4 (RL78/GICIZREZINTWS) ZNLTPCIZEHKIATHET,

RSK+RX65N 2MB

PC Host

USB 7 —7 v

e ———————
i
1
1
)

1
1
:| RL78/ | i¢————p| RX65N
1
1
1

I
USB Function
: USB #— Y% M(RLT8

4-1 VVTFIBEERALEEA—IFNLTOHFSLIZE S LED RiEEAGIH

RX65N 2MB A Renesas Starter Kit+ DRI Z LU TFIZRLET, Z ZTlE, SCI8 A RL78/G1C L#EIET
BEIFZELET,

PJS/CTS2#/RTS2# 1; JA2-CTSaRTSa
PJ3/CTS6#/RTSEHMTIOC3C |25 PJ3
PJ2/LCD_TCON2-A/TXDS ' PJ2
- 59
§ - e = PJ1
PJO/LCD_DATAO-A/SCKS PJ0
c15 c100 c20 c109 c17
——TBD(DNF) ——TBD(DNFIS—=TBD(DNF=—TBD(DNFIS=TBD(DNF)

BJ 4-2 RX65N 2MB fH Renesas Starter Kit+®D B &

FSANDERODEFZLUTORICRLET,

(N2 WA 1)y—X T EE
1. FS4\ SUTINAX Y UE—F S12AD | LED AR A Z#FIEHT 51=HDKRT
DI S12AD DA A= R EEHFHAAET,
2. K54 SCI/SCIF SR E—F ScCiI8 FoR— KD USB Y FILav/—
JNMEM 4 (RL78/G1C) ##®HLT1-.

RX65N & PC 2 — I FJLEDEIE.

PCA—ZFILHDLRIELI=T—4
IZ. LED S EHOHIEHICER SN
*9,
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SCIUSCIFRASRIXE—F7TUr—ava—Fik. UTOLS B TATSLZEBMLET,
a) main BA%k :
( CMTO #1ER AR ) ¥ : Application Example 1 CiBIN

\ 4

SCI8ZfE/Nv 777 K [/7(;2 B
F L. ZEEY ALEZBZhIC
SCI8 B {iBkS >

v

< X CHIR A 5 — /%@_.@

<
4

>
¥

No

SETT Nty
FEnFm?

PCH—IFNANOZELEAYyE—VEL B
CMTOEH L A X A HHT 5

B 4-3 main 7A8—F¥—F
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b) SCI8 1—+HHE%

CSCIS ZlEa— Ny 7) GCIS EfEa—ANy 7) ( SCI8 x& {7 B %k )

y

Y - : EETT BT
REZVI TRy

l v
- <:%%?—&%%5:>
SCISZfENRNy 77T KL A% ®T

BIE L, I ABEAL) ‘
I
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l AHETHE
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R
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41 S12AD FSANEBEETHT7 TV 74— 30— FOHIR

1) Smart_Configurator_Example.scfg BIEI T, [A Y HR—R2 F2TEHV Y VI LET,
2) AVKR—R2 FYI)—T, Config_S12AD0 A>T 45 L—>3 %9 )y LTEIRLET,

3) ™ #H/YvyHLT, ZOAVEKR—XRU FEHIBRLET,

VINITZ A M~ NRE 7l &
IVH—% Em | FE .
w|5) () - zsz=
HINIRT FHOYAHE-FEE
v = AF-hTyT O47MHE-F
v = vIxlyd
& rbsp FIOIANFrRNEE
v = F5C [~ ANDDD ] ANDO1 ] AnDD2 [ ANOO2 [JANOO4
v = )&:xﬂf—h [JANDOS [JaNoD0E [ AnoO7
& Config_PORT
‘('Z)B AJDI TEERMIEE
i
v = 547 EsbUsy-2
& Config CMTO YIRITT YA
= IFIIF
= KA ElVARTE
FlADESETEIVAHEST (S124D)  BEIEL | LAIAS ~

B45 RI—bF-aAV724590L—482TOYI b2z 7a0R—R2 MRE

4) S oYy L, a—FEERLET,
O— FAERRERIC, Y—X 74 LA Config_S12AD0 (FT7OL x4 htrash 74 L FIZHEIL E
E
5) FRAY Y MY —T, \src 7+ IILFIZ&H%“Smart_Configurator_Example.c’#RE £,
6) S12ADO [CEAET B 7 T4 —ara—R#FBIBRLET,
a. JO—N)ILEHOESFHIBRLET.

b. R_Config_CMTO_Start B DEZEDITATHOI— RFZHIBRLFET,
S12AD0 IZBEET 50— FZHIBRLI=HE. maANnD I 7AIILIEUTD LS IZHY FT,

&2 *Smart_Configurator_Examplescfg & Smart_Configurator_Example.c &
@* FILE : Smart_Configurator_Example.c[]
#include "r_smc_entry.h"

void main(void);

=void main(void)

/* Start CMT@ counter operation */
R_Config_cCMTe_Start();

I |
b

S12ADO [CEAET 50— FZHIBRL =& ®D main 27 1)L
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42 RUYFTFIFSA4 7 3MDEM

1) Smart_Configurator_Example.scfg BIEI T, [A Y HR—R2 F2TEHV Y VI LET,

2) ®WEHSYyHL, HLhavR—Fky hEEMLET,
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HF AN

VIMIT P —R I NEE

2B FE

)

v & A5-bTyT
v = JRly7

& rbsp

v & P

v = AEAR-R
& Config_PORT
v = 59147
& Config_CMTO
= IFNoI7
= KR

(1)

THrESrT B e

(CN=

& 4-7

—_ s
N

3) FRY Y hIC

ARY—br-aY249L—48TOY I bz 7avR—R2 FEE

DYTFIVBEA R T —R
(Drivers)” Z&#IRLET,

FSANEEMLET,

a. “HEE” A7 arhn “@EIE
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J)yYy—RX&ELTSCIBZBIRLET,

. EEE—FIE. “RE/RE EERLET,

f. TIALbDIAVT4TL—2avB%E, TOFFFERALET, COaVT1JL—2 3
VEHID, Y—RIT7AILE APIBRERESNET,

g [TV vYHILET,

o
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_ SQUSCIREF FIEA=LE-F
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4) HREEBETIE. UTHERESNATWDS I LEZHRALET,
o RA—FEw MEHEEETE : RXDSIHFDITY T v
e T—H-EVIRERE:8EVYEH

o NUYTAHRE: Bib

e RFyTEWFERE:

1Ew bk
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YVINITP AU~ MEE
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6) W!)—TConfig_SCI8ZY ) vy L. InFREEXRTLET,
7) PJLIZRXD8, PJ2[C TXD8AEIUETOoNTWAS I LZHRELET,

W aE e
YIEITPIVR-FI o 13| ETHE 2 H| R e s
J4NAXFEREAN TIN5 AT FAT ~
v '—bSPb EETs mE HFEYNT =M s
W r bsp i} - , .
i O  crses ENTVEEA L
v & 312“"1_}*;:: (]  RTss# r EESNTVEEA v &L
o - th igchTO (7) RXDS ’ TIOCEA/RXDS/SMISO8/SSCLE/SSLC2-B/LCD.... # 59 I
" _
b l“rL Config PORT 0O  scks s EEENTERA s BRI BL
| ’ 2 /SSDAB/SSLC3-B/ A
v A SCisonmEsmEE=E—F TXDa XD8/SMOSIg/ SSDAB/SSLC3-B/LCD_TCON2-A s6 o
(6) » Config_SCl&
L4 >
BPRE BIES

B|E |B-F | 7097 | IvB-32- [T | 2Y2a

B 4-12 Config_SCI8 DIk FHE

4.3 O— F&ERL

1) [VIZbDxzT7avR—3UbEEIZTT S 2V vH L, a—KREERLET,
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44  SCUSCIFERABRMRXE—FFSA4 N7 TUyr—ara—F£EM

1) Favz¥y kY1) —T, \src\smc_gen\Config_SCI8 7 # L Z &% B“Config_SCI8.h#BEFE T, 7

FAILDRRICHSHI1I—HFI—RIY7IC, UTOEEZEMLES,
/* Sends SCI8 data and waits for transmit end flag */

MD_STATUS R_SCI8 AsyncTransmit(uint8 t * const tx_buf, const uintle_t
tx_num);

2) FAYx Y kY —T, \src\smc_gen\Config_SCI8 7 # JLZZ# %“Config_SCI8 user.c’#BE &
E
a. Z27ALNDEEELICHDSI—HFI—FIYTIT, LTOEEZEMLET,

/* Global variable used to receive a character from PC terminal */
volatile uint8_ t g rx_char;

/* Flag used to detect whether data is received */
volatile uint8_ t g rx_flag;

/* Flag used to detect completion of transmission */
static volatile uint8_t SCI8_txdone;

o
-

_Config_SCI8_callback_transmitend (void) B#T. #EZTT 739 %ty FLET,

/* Set transmit completion flag */
SCI8_txdone = 1U;

c. r_Config_SCI8_callback_receiveend (void) B CTRIEXRT 7572t v L. ZIEZEMR
LE7,

/* Set receive completion flag */
g rx_flag = 1U;

/* Set SCI8 receive buffer address and restart reception */
R_Config SCI8 Serial_ Receive((uint8_t *)&g rx_char, 1);
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d.

T7A4INDREICHDALI—FI—KITYF7IZ, SCBT—E2%EELEERTI55%ED

EREEMLET,

/**********************************************************************
3k 3k >k K 3k 5k %k %k k

* Function Name: R_SCI8_AsyncTransmit

* Description : This function sends SCI8 data and waits for the
transmit end flag

* Arguments : tx_buf -

* transfer buffer pointer

* tx_num -

* buffer size

* Return Value : status -

*

MD_OK or MD_ARGERROR
3k 3k sk 3k sk sk sk sk sk sk sk sk sk sk sk sk Sk sk Sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ok sk sk sk Sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skosk skosk skosk kok k

********/
MD_STATUS R_SCI8_AsyncTransmit (uint8_t * const tx_buf, const uintl6_t
tx_num)

{
MD_STATUS status = MD_OK;

/* Clear transmit completion flag before transmission */
SCI8_txdone = 0U;

/* Set SCI8 transmit buffer address and start transmission */
status = R_Config SCI8 Serial Send(tx_buf, tx_num);

/* Wait for transmit end flag */
while (QU == SCI8_txdone)
{

}

return (status);

/* Wait */

}

/**********************************************************************
* %k %k ok %k %k k k%
* End of function R_SCI8 AsyncTransmit

3k 3k 3k sk 5k sk 5k sk sk sk sk sk 5k ok sk sk sk sk sk ok sk ok sk sk sk sk sk sk sk ok sk ok sk sk sk sk sk sk sk sk sk sk ok sk ok sk ok sk ok sk ok sk sk sk sk sk sk sk sk sk sk sk skok sk
**************/
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Y—RIT7AIIIEUTOESICHY FT,

*"IFile

Name - COnfig_SCIS_user.cﬁf1

#*Pragma

directive(]

#Includes[]
#include "r_cg_macrodriver.h"
#include "Config_SCI8.h"
/* Start user code for include. Do not edit comment generated here */
/* End user code. Do not edit comment generated here */
#include "r_cg_userdefine.h"

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

#Global variables and functions[]
extern volatile uint8_t * gp_sci8_tx_address; /* SCI8 transmit buffer address */
extern volatile uintl6_t g_sci8_tx_count; /* SCI8 transmit data number */
extern volatile uint8_t * gp_sciB_rx_address; /* SCI8 receive buffer address */
extern volatile uintl6_t g_sci8_rx_count; /* SCI8 receive data number */
extern volatile uintl6_t g_sci8_rx_length; /* SCI8 receive data length */

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

/* Global variable used to receive a character from PC terminal */
volatile uint8_t g_rx_char;

/* Flag used to detect whether data is received */
volatile uint8_t g_rx_flag;

/* Flag used to detect completion of transmission */
static volatile uint8_t SCI8_txdone;

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

Ll ol SN SN N SN R Y ST S RV S S S S S S B S S S S S S S S

- f'*U‘,I'tt',KUtt'1"(."("!‘"‘ttl'IVKUU’I“'!ﬂD(X‘*tlﬂr"(‘tt,!l'tV!!Xtttll’"'v:!**"Glxi‘t""!"t"!!!!'*'t'xrt‘
* Function Name: r_Config_SCI8_callback_transmitend
* Description : This function is a callback function when SCI8 finishes transmission
* Arguments : None
* Return Value : None

e e e e

static void r_Config_SCI8_callback_transmitend(void)

{
T TS i, _r ::;_ef?o_ 11k |_— i i mment generated here */
/* Set transmit completion flag */
SCI8_txdone = 1U;
/* End user code. Do not edit comment generated here */
X

SRR R R AR AR AR R R R AR KRR IR AR AR AR AR R R AR E R R AR AR R R KT R R AR BT R R MR AR RS MR LSRR R EXRRREEER R R ERA R AR

* Function Name: r_Config_SCI8_callback_receiveend

* Description : This function is a callback function when SCI8 finishes reception
* Arguments : None

* Return Value : None

e e e e e s ]

~static void r_Config_SCI8_callback_receiveend(void)
{

ment generated here */

/* Set receive completion flag */
g_rx_flag = 1U;

/* Set SCIB receive buffer address and restart reception */
R_Config SCI8_Serial_Receive((uint8_t *)&g_rx_char, 1);

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

L als al SN B¢ W N RW Y PV S RV S S Ny S S S Sl A S A A S S S S W 3
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L7 LT S SWP N R R Y Y S NP P S N S S S ST P O A A P P A S S W

(/* Start user code for adding. Do not edit comment generated here */
/*t*xxx*t*xsx:-::(t*xsxx*t#xxxtt*xxx*t*xxx*t*xx:-:*t*xxx***xxx*t*xxx*t#xxx*t#x:&x*t#xxx*

* Function Name: R_SCI8 AsyncTransmit
* Arguments : tx_buf -
* transfer buffer pointer
tx_num -
buffer size

Return Value : status -

* MD_OK or MD_ARGERROR

z****xz****xz****xz****xz****xz****xz;\k***xz****xz****xz****xz****xz****xz****xz/
=“MD_STATUS R_SCI8_AsyncTransmit (uint8_t * const tx_buf, const uintle_t tx_num)

{

*

MD_STATUS status = MD_OK;

/* Clear transmit completion flag before transmission */
SCIB_txdone = eu;

/* Set SCI8 transmit buffer address and start transmission */
status = R_Config SCI8_Serial_ Send(tx_buf, tx_num);

/* Wait for transmit end flag */
5 while (8U == SCIB_txdone)

/* Wait */
return (status);

_/lst**kxzst:lc*!cxzst**!cxxst*t!cxxst*t!cxx:st*thz***!cxzst***xxst*t!cxzst***xx**thz****xz***kxx*

* End of function R_SCI8_AsyncTransmit

\x***xxx***xxx***xsxx***xxx***xsxx***xxx***mﬂx***xsxz***xxx***xxz***xxx***xxx***xxx/

Description : This function sends SCI8 data and waits for the transmit end flag

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

B 4-13 Config_SCI8_user.c

main()IC7 FUr—a>a—F#EM

1) Smart_Configurator_ Example.c 7 7 1 LD EEEH L2, A AT 7 AL EBESEEM

Lid—o

#include <stdio.h>
#include <string.h>

/* Global variable for changing CMTO interval */
volatile uintl6_t interval_level = 5;

/* String used to print message at PC terminal */
static char print_str[80];

/* Flag used to detect whether data is received from PC terminal */
extern volatile uint8 t g rx_flag;

/* Global variable used for storing data received from PC terminal */

extern volatile uint8_t g_rx_char;
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2) LTFTMa— K% main()B%® R_Config CMTO_Start)D#&IZEBML. 2—IFILTATSLEDEEE
FRIBLET,

/* Set SCI8 receive buffer address and enable receive interrupt */
R_Config_SCI8 Serial_Receive((uint8_t *)&g_rx_char, 1);
/* Enable SCI8 operation */
R_Config_SCI8_Start();
/* Print instruction onto PC terminal */
sprintf(print_str, "\r\n Press keyboard to control the blinking rate of LED2 (not case sensitive)\r\n");
R_SCI8_AsyncTransmit((uint8_t *)print_str, (uintl6_t)strlen(print_str));
sprintf(print_str, "\r\n a ----> Slower\n");
R_SCI8_AsyncTransmit((uint8_t *)print_str, (uintl6_t)strlen(print_str));
sprintf(print_str, "\r\n b ----> Faster\n");
R_SCI8_AsyncTransmit((uint8_t *)print_str, (uintl6_t)strlen(print_str));
while (1U)
{
/* Get new blink interval level from PC terminal */
if (g_rx_flag == 1U)
{
/* Instruction to slow down blinking rate is received */
if (('A' == g_rx_char) || ('a' == g_rx_char))
{
R_Config_SCI8 Serial_Receive((uint8_t *)&g_rx_char, 1);
/* Notify the character received and inform next action */
sprintf(print_str, "\r\n Character 'a' or 'A' is received. LED2 will blink at
slower rate.\r\n");
R_SCI8_AsyncTransmit((uint8_t *)print_str, (uintl6_t)strlen(print_str));
/* Get new blink interval level. Maximum level is 9. */
if (interval_level < 10)
{
interval_level++;
}
else
{
sprintf(print_str, "\r\n This is minimum. Please press 'b' or 'B' to
blink faster. \r\n");
R_SCI8_AsyncTransmit((uint8_t *)print_str,
(uint16_t)strlen(print_str));
}
/* Instruction to increase blinking rate is received */
else if (('B' == g_rx_char) || ('b' == g_rx_char))
{
R_Config_SCI8_Serial_Receive((uint8_t *)&g_rx_char, 1);
/* Notify the character received and inform next action */
sprintf(print_str, "\r\n Character 'b' or 'B' is received. LED2 will blink at
faster rate.\r\n");
R_SCI8_AsyncTransmit((uint8_t *)print_str, (uintl6_t)strlen(print_str));
/* Get new blink interval level. Minimum level is 1 */
if (interval_level > 1)
{
interval_level--;
}
else
{
sprintf(print_str, "\r\n This is maximum. Please press 'a' or 'A' to
blink slower. \r\n");
R_SCI8_AsyncTransmit((uint8_t *)print_str,
(uint16_t)strlen(print_str));
}
}
else
{
/* Do nothing */
}
/* Change blinking rate */
CMTO.CMCOR = (uintl6_t) (5000 * interval_level);
/* Reset SCI8 reception flag*/
g_rx_flag = ouU;
}
else
{
/* Do nothing */
}
}
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Y—RIT7AIIIEUTOESICHY FT,

@ ¥ FILE : Smart_Configurator_Example.c[]
#include "r smc_entry.h"
#include <stdio.h>
#include <string.h>

/* Global variable for changing CMT@ interval */
volatile uintl6_t interval_level = 5;

/* String used to print message at PC terminal */
static char print_str[8@];

/* Flag used to detect whether data is received from PC terminal */
extern volatile uint8_t g_rx_flag;

/* Global variable used for storing data received from PC terminal */
extern volatile uint8_t g_rx_char;

ol s ¥ o N N N R Y STV P RV S S Y S S S ST O S Y Y S S S S S O

void main(void);

void main(void)
{

/* Start CMT@ counter operation */
R_Config_CMTe_Start();

/* Set SCI8 receive buffer address and enable receive interrupt */
R_Config_SCI8_Serial Receive((uint8_t *) &g_rx_char, 1);

/* Enable SCI8 operation */
R_Config_SCI8_Start();

/* Print instruction onto PC terminal */
sprintf(print_str, "\r\n Press keyboard to control the blinking rate of LED2 (not case sensitive)\r\n");
R_SCIB_AsyncTransmit({(uint8_t *) print_str, (uintlé6_t) strlen(print_str));

sprintf(print_str, "\r\n a ----> Slower\n");
R_SCI8_AsyncTransmit((uint8_t *) print_str, (uintlé_t) strlen(print_str));
sprintf(print_str, "\r\n b ----> Faster\n”);

R_SCI8 AsyncTransmit((uint8_t *) print_str, (uintlé_t) strlen(print_str));
while (1U)
1

/* Get new blink interval level from PC terminal */
if (g_rx_flag == 1U)
{
/* Instruction to slow down blinking rate is received */
if ((*A' == g_rx_char) || ('a' == g_rx_char))
1
R_Config_SCI8_Serial_Receive((uint8_t *) &g_rx_char, 1);

/* Notify the character received and inform next action */
R_SCI8_AsyncTransmit((uint8_t *) print_str, (uintle_t) strlen(print_str));

/* Get new blink interval level. Maximum level is 9. */
if (interval_level < 1)

{
interval_level++;

}

else
sprintf(print_str, "\r\n This is minimum. Please press 'b' or 'B' to blink faster. \r\n");
R_SCIB_AsyncTransmit((uintB_t *) print_str, (uintlé_t) strlen(print_str));

}

sprintf(print_str, “\r\n Character 'a' or 'A' is received. LED2 will blink at slower rate.\r\n");

R20AN0469JS0120 Rev.1.20
2019.06.20 RENESAS

Page 49 of 96




Renesas e? studio AY— bk - 3a>27 4% L—% Application Examples: CMT, A/D, SCI, DMA, USB

/* Instruction to increase blinking rate is received */
else if (('B' == g_rx_char) || ('b' == g_rx_char)) {
R_Config_SCI8_Serial_Receive((uint8_t *) &g_rx_char, 1);

/* Notify the character received and inform next action */
sprintf(print_str,

"\r\n Character 'b' or 'B' is received. LED2 will blink at faster rate.\r\n");
R_SCI8_AsyncTransmit((uint8_t *) print_str, (uintl6_t) strlen(print_str));

/* Get new blink interval level. Minimum level is 1 */
if (interval_level > 1)

{
interval_level--;

else

{ . . . s N
sprintf(print_str, "\r\n This is maximum. Please press 'a' or 'A' to blink slower. \r\n");
R_SCI8_AsyncTransmit((uint8_t *) print_str, (uintl6_t) strlen{print_str));

}

} else

/* Do nothing */

* Change blinking rate */
CMTO.CMCOR = (uintlé_t) (5€@@ * interval_level);

/* Reset SCI8 reception flag*/
g_rx_flag = eu;
¥

else

{
}

/= Do nothing */

1

4-14 main BBRORSRAPX 7 TV 44— 3 va—F
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5. Application Example 4 (DMA ZfRA L f=7—42 #5:%)
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53 DMACO RSA4NIZ7TYr—ara—K&EmN
JOozzHs k- THRTO—-5— - YI)—T, \src\smc_gen\Config DMACO 7 # L &2
& %"Config_ DMACO_user.c’ZBE %3,

a Z7ANLDOEEELIZHASAI—Fa—FITYTFIZ, ULTOESFEMLET,

/* Global variable used to receive a character from SCI8 */
volatile uint8 t g rx_char_dmac;

/* Flag used to detect whether data is received */
volatile uint8_t g rx_flag dmac;

b. =ZI{EFET 754 &. R _Config DMACO_Create_Userlnit(void)BE%( M= 3 % DMACO #53%5T7 FL R
& DMACO k%7 FLADYEAEZHRET 43— FZEBMLET,

/* Clear receive flag */
g rx_flag dmac = oU;

/* Set DMACO source address */
DMACO.DMSAR = (void *)&SCI8.RDR;

/* Set DMACO destination address */
DMACO.DMDAR = (void *)&g_rx_char_dmac;

c. r_dmacO_callback_transfer_end(void)B# T. LUTFZTWLET,
i REEXETI757%EY FLET,
i. BEEAI U bEEY L. DMACOEREZAMICL., ZIEZBRALET.

/* Set receive completion flag */
g rx_flag dmac = 1U;

/* Set DMACO transfer count */
DMACO.DMCRA = 00000001 DMACO_ DMCRA COUNT;

/* Enable DMACO transfer */
R_Config DMACO_Start();
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Y—RI7AINWNIEUTOESIZHYFET,

2 * DISCLAIMER[]

19

21 | =* File name : Config DMACO_user.c[] |

27

29 #Pragma directivel

31 /* Start user code for pragma. Do not edit comment generated here */
32 /* End user code. Do not edit comment generated here */

33

35 #Includes]]

37 #include "r_cg_macrodriver.h”

38 #include "Config_DMACE.h"

39 /* Start user code for include. Do not edit comment generated here */
48 /* End user code. Do not edit comment generated here */
41 #include "r_cg_userdefine.h"
42
44 #Global variables and functions[]
46 o Start user code for global. Do not Epit comment generated here */
47 /* Global variable used to receive a character from SCIS */
48 volatile uint8_t g_rx_char_dmac;
49

ce /* Flag used to detect whether data is received */

51 volatile uint8_t g_rx_flag_dmac;

52 7T ENd uUser code. DO NOL BdlL COMmMEnt generated nere '/

53

55 #%* Function Mame: R_Config_DMAC®_Create_UserInit(]

12

61 void R_Config_DMACB_Create_UserInit(void)

2

63 [* Start user coda for wser init. Do not adit comment generated here */
64 /* Clear receive flag */

65 g_rx_flag_dmac = 8U;

66

7 /* Set DMAC® source address */

68 DMACE.DMSAR = (void *) &SCIS.RDR;

69

7 /* Set DMAC® destination address */

71 DMAC®.DMDAR = (woid *) &g_rx_char_dmac;

7 T Cng user code. DO no. edl generated here */
7 }

74

7 JF S W N N N R Y BTN N SNV S S Y Y S Y BT N A N A S A A A A A

97 &* Function Name: r_dmac@_callback_transfer_end[]

1@z

183 static void r_dmac®_callback_transfer_end(void)

184 {

1es [* Start user code for r dmac@ callback transfer end. Do not edit comment generated here */

1é6 /* Set receive completion flag */

187 g_rx_flag_dmac = 1U;

les

leg /* set DMACe transfer count */

11e DMAC®.DMCRA = _Peeeeeel_DMACE_DMCRA_COUNT;

111

112 /* Enable DMAC® transfer */

113 R_Config DMACE Start();

114 /* End user code. Do not edit comment generated here */
115 }

116

117 =/* Start user code for adding. Do not edit comment generated here */
118 /* End user code. Do not edit comment generated here */

B 5-15 Config DMACO_user.c

54 DMACL FSANIC7F)r—ara—F&EM
Oz k- THRTA—F— - YI)—T, \src\smc_gen\Config_DMAC1 7+ JLZIZ
&% %"Config_ DMAC1_user.c’ZBE £ 9,

a. Z7ANDEFEELICHASILI—HFI—FIUTIS, AYEFTF7AILEEMLET,
#include "Config_SCI8.h"

b. R_Config_DMAC1_Create_Userlnit(void)BI${NIZ#%H 5. DMACL 8zt 57 FLRADIHAEERET 50
—RF#&EEMLET,

/* Set DMAC1 destination address */
DMAC1.DMDAR = (void *)&SCI8.TDR;
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C. T—H%#SCIBAERELI=HE SCISEAMEHFUHLTPCIZT—2 %2 ET5#H%E. 771 ILDOKRE
IZHda1—dFa—FT Y F7IZEBMNLET,

[kt kst ok sk s ok skokok sk ok stk ok stk s kok sk ok kol s ko stk ok stk ok skt ok sk stk ok ok skok ok
3k 3k ok 3k 3k 3k Skook sk 3k 3k 3k Sk Sk ok 3k 3k 3k Sk Sk sk sk ok 3k sk Skook sk 3k 3k 3k Skosk sk 3k 3k 3k Skosk sk >k 3k sk skskosk sk k ke

* Function Name: R_DMAC1_AsyncTransmit

* Description : This function transfer data to SCI8 and call SCI8
function to send data to PC.

* Arguments ¢ tx_buf -

* transfer buffer pointer
* tx_num -

* buffer size

* Return Value : status -

* MD_OK or MD_ARGERROR
5K ok ok oK K ok ok oK K ok oK K K oK ok K oK oK oK K ok oK K ok ok oK K ok oK K K ok ok K ok ok KK ok ok oK K ok ok K ok ok K ok ok ok ok ok oK ok ok K K K ok oK K

stk sk ok ok ok sk ok ok ok sk sk s kst skskok ok sk sk skl ok ok sk sk kol ok ok sk skl ok sk ok ok /
MD_STATUS R_DMAC1_AsyncTransmit(uint8_t * const tx_buf, const uintl6_t
tx_num)

{
MD_STATUS status = MD_OK;

uint8_t * source_address = tx_buf;

// Set DMAC1 transfer count
DMAC1.DMCRA = tx_num;

// Enables DMA transfer
R_Config DMAC1_Start();

while(DMAC1.DMCRA > 9)

{
// Set DMAC1 source address
DMAC1.DMSAR = (void *) source_address;
source_address++;

// DMA transfer request
R_Config DMAC1_Set_SoftwareTrigger();

// Sends SCI8 data
R SCI8 AsyncTransmit(NULL, 1);

}

return (status);

/**********************************************************************
% 3k %k %k ok ok >k kok

* End of function R_DMAC1_AsyncTransmit
3k 3k ok 3k 3k 3k Skook sk sk 3k 3k Sk sk ok sk 3k sk Sk sk sk sk sk 3k 3k Sk ok sk 3k >k 3k Sk sk sk 3k 3k 3k Sk sk sk 3k 3k 3k sk sk sk sk 3k >k Sk sk sk sk 3k 3k sk sk sk sk ok >k sksksk ok

**************/
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Y—RIT7AIIE. UTDESIZHEYET,

i& Config_DMAC1_user.c &

2
19
21
27

#* DISCLAIMERC]

I #* File Name : Config_DMAC1_user.c[] I

#Pragma directive]

=/* Start user code for pragma. Do not edit comment generated here */
/* End user code. Do not edit comment generated here */

#Includes[]
#include "r_cg_macrodriver.h"
#include "Config_DMACL.h"

it comment generated here */

I #include "Config SCI8.h" i
7T ENd USEr code. DO Not edit comment generated here */

#include "r_cg_userdefine.h"

#Global variables and functions[]

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

#* Function Mame: R_Config_DMAC1_Create_UserInit[]

“void R_Config_DMAC1_Create_UserInit(veid)

/* Set DMAC1 destination address */
DMAC1.DMDAR = (void *)&SCI8.TDR;

ot edit comment generated here */

/* End user code. Do not edit comment

generated here */

65 . £ adit + s */
66 I T T T T TR T ST T T R TR R TRy ¥
€7 * Function Name: R_DMAC1_AsyncTransmit

(3] * Description : This function transfer data to SCIB and call SCIB function to send data to PC.
€9 * Arguments : tx_buf -

7 . transfer buffer pointer

71 ~ tx_num -

72 X buffer size

73 * Return Value : status -

74 . MD_OK or MD_ARGERROR

75 T L T
76 MD_STATUS R_DMAC1_AsyncTransmit(uint8_t * const tx_buf, const uintl6_t tx_num)
78 MD_STATUS status = MD_OK;

74

80 uint8_t * source_address = tx_buf;

81

82 // Set DMAC1 transfer count

83 DMAC1.DMCRA = tx_num;

84

85 // Enables DMA transfer

86 R_Config_DMAC1 Start();

87

88 while(DMAC1.DMCRA > 0)

89 {

98 // Set DMACL source address

91 DMAC1.DMSAR = (void *) source_address;

92 source_address++;

93

94 // DMA transfer request

EH R_Config DMAC1_Set_SoftwareTrigger();

%6

97 // Sends SCI8 data

98 R_SCI8_AsyncTransmit(NULL, 1);

98 }

188

1e1 return (status);

162 }

103 R AR KRR R SRR RIS AT RN AR EER AR RRNE R AR REERSTR
1e4 \_ * End of function R_DMACL_AsyncTransmit

165 T T T T T T T T T T T rr T I TITI ITT T
186 /* End user code. Do not edit comment generated here */

187

L7 o SF S W SR SRV LY Y PV R NP S S Y S A A BT N A A S P Y A A A N

SRR R R AR TR

EEEREER RN R AR RN [

{

K 5-16 Config DMACL1 user.c
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55 SCI8 KA NDTF7 T ) r—>a>ra—FEEBE
1) Ay b THRFTA—F— - Y1)—T, \src\smc_gen\Config_SCI8 7 # JLFIZ
&% %"Config_SCI8 user.c’ZRBEE 7,

a. T77AIIDEBEELDAI—Fa—RITYTICHAHES g _rx_char’ &g rx_flag"ZHIkR L F
% Global : ab] . c pe ol %/
/% Flag Sed :te deteet \-lhetheP data 3‘5 Peeei”ed * /
/* Flag used to detect completion of transmission */
+ static volatile uint8_ t SCI8 txdone;
b. r_Config_SCI8_callback_receiveend(void)B8#in 1 — F#HIBR L £,

Y—RI77ANIE, UTFTOLSIZHEYET,

Config_SCI8_user.c &

2 ®* DISCLAIMER[]
19
21 I @* File Name : Config_SCI8_user.cl] I
27
29 #Pragma directive[]
31 ©/* Start user code for pragma. Do not edit comment generated here */
32 /* End user code. Do not edit comment generated here */
33
35 @®Includes[]
37 #include "r_cg_macrodriver._h"
38 #include "Config_SCI8.h"
39 ©/* Start user code for include. Do not edit comment generated here */
40 /* End user code. Do not edit comment generated here */
41 #tinclude "r_cg_userdefine.h"
42
44 ®Global variables and functions[]
46 ©/* Start user code for global. Do not edit comment generated here */
47 /* Flag used to detect completion of transmission */
48 static volatile uint8_t SCI8_txdone;
49 /* End user code. Do not edit comment generated here */

7 JF S W N N N R Y BTN N SNV S S Y Y S Y BT N A N A S A A A A A

®* Function Name: r_Config_SCI8_callback_receiveend]]

“static void r_Config_SCI8_callback_receiveend(void)

/* Start user code for r_Config_SCI8_callback_receiveend. Do not edit comment generated hi
/* End user code. Do not edit comment generated here */

B 5-17 Config_SCI8 user.c
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56 man(Ic7FUsr—ara—F#&EN
1) Smart_Configurator_Example.c 7 7 4 LD 5EEE (2, SCIB IZERAEINS 2 DDNHEE
(g_rx_char & g_rx_flag) A& Y. Config SCI8 user.c 77/ ILTEHEINTLVET, DMAC %
SCI8sDRDYICHERATE2NDT. ChHDEEFAIBRL T LS,

/[* Flag ysedto detect whether data—is received fromPC terminal */

FLOEEE 2. DMACO ZHAICEMLEY ., (5.3 FE®D DMAC Config_DMACO_user.c [ZE %
ThTWWET, )

/* Flag used to detect whether data is received from PC terminal */
extern volatile uint8_t g _rx_flag dmac;

/* Global variable used for storing data received from PC terminal */
extern volatile uint8_t g_rx_char_dmac;
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2) main() BRI RTOI—FZE, LTOI—FITEFBATIZEL,

a' or 'A' to blink slower.

/* Start CMTO counter operation */
R_Config_CMTO_Start();
/* Set SCI8 receive buffer address and enable receive interrupt */
R_Config_SCI8_Serial_Receive(NULL, ©);
/* Enable DMAC®@ operation */
R_Config_DMAC@_Start();
/* Enable SCI8 operation */
R_Config_SCI8_Start();
/* Print instruction onto PC terminal */
sprintf(print_str, "\r\n Press keyboard to control the blinking rate of LED2 (not case sensitive)\r\n");
R_DMAC1_AsyncTransmit((uint8_t *) print_str, (uintl6_t) strlen(print_str));
sprintf(print_str, "\r\n a ----> Slower\n");
R_DMAC1_AsyncTransmit((uint8_t *) print_str, (uintl6_t) strlen(print_str));
sprintf(print_str, "\r\n b ----> Faster\n");
R_DMAC1_AsyncTransmit((uint8_t *) print_str, (uintl6_t) strlen(print_str));
while (1U)
{
/* Get new blink interval level from PC terminal */
if (g_rx_flag_dmac == 1U)
{
/* Instruction to slow down blinking rate is received */
if (('A' == g_rx_char_dmac) || ('a' == g_rx_char_dmac))
R_Config_SCI8_Serial_Receive(NULL, ©);
/* Notify the character received and inform next action */
sprintf(print_str, "\r\n Character 'a' or 'A' is received. LED2 will blink at slower
rate.\r\n");
R_DMAC1_AsyncTransmit((uint8_t *) print_str, (uintl16_t) strlen(print_str));
/* Get new blink interval level. Maximum level is 9. */
if (interval_level < 10)
{
interval_level++;
}
else
{
sprintf(print_str, "\r\n This is minimum. Please press 'b' or 'B' to blink faster.
\r\n");
R_DMAC1_AsyncTransmit((uint8_t *) print_str, (uintl16_t) strlen(print_str));
}
}
/* Instruction to increase blinking rate is received */
else if (('B' == g_rx_char_dmac) || ('b' == g_rx_char_dmac))
{
R_Config_SCI8_Serial_Receive(NULL, ©);
/* Notify the character received and inform next action */
sprintf(print_str, "\r\n Character 'b' or 'B' is received. LED2 will blink at faster
rate.\r\n");
R_DMAC1_AsyncTransmit((uint8_t *) print_str, (uintl6_t) strlen(print_str));
/* Get new blink interval level. Minimum level is 1 */
if (interval_level > 1)
{
interval_level--;
}
else
{
sprintf(print_str, "\r\n This is maximum. Please press '
\r\n");
R_DMAC1_AsyncTransmit((uint8_t *) print_str, (uintl6_t) strlen(print_str));
}
} else
{
/* Do nothing */
}
/* Change blinking rate */
CMT@.CMCOR = (uintl6_t) (5000 * interval_level);
/* Reset SCI8 reception flag*/
g_rx_flag_dmac = ouU;
else
{
/* Do nothing */
}
}
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Y—RIT7AIIIEUTOESICHY FT,

& * FILE : Smart_Configurator_Example.c|
i - kry b

#include <stdio.h>
#include <string.h>

/* Global variable for changing CMT@ interval */
volatile uintl6_t interval_level = 5;

/* String used to print message at PC terminal */
static char print_str[8e];

/* Flag used to detect whether data is received from PC terminal */
extern volatile uint8_t g_rx_flag_dmac;

/* Global variable used for storing data received from PC terminal */
extern volatile uint8_t g_rx_char_dmac;

void main(void);

void main(void)

-
( R_Config_CMTe_Start(); )
/* Set SCIB receive buffer address and enable receive interrupt */
R_Config_SCI8_Serial_Receive(NULL, @);
/* Enable DMAC® operation */
R_Config_DMAC@_Start();
/* Enable SCI8 operation */
R_Config_SCIB Start();
/* Print instruction onto PC terminal */
sprintf(print_str, "\r\n Press keyboard to control the blinking rate of LED2 (not case sensitive)\rin");
R_DMAC1_AsyncTransmit((uint8 t *) print_str, (uintl6_t) strlen{print_str));
sprintf(print_str, "\r\n a ----3> Slower\n");
R_DMAC1_AsyncTransmit((uint8_t *) print_str, (uintl6_t) strlen(print_str));
sprintf(print_str, "\r\n b ----> Faster\n");
R_DMAC1_AsyncTransmit((uint8_t *) print_str, (uintlé_t) strlen(print_str));
while (1U)
{
/* Get new blink interval level from PC terminal */
if (g_rx_flag_dmac == 1U)
{
/* Instruction to slow down blinking rate is received */
if (('A' == g_rx_char_dmac) || ('a' == g_rx_char_dmac))
{
R_Config_SCI8_Serial_Receive(NULL, @);
/* Notify the character received and inform next action */
sprintf(print_str, "\r\n Character 'a' or 'A' is received. LED2 will blink at slower rate.\r\n");
R_DMAC1_AsyncTransmit((uint8_t *) print_str, (uintlé_t) strlen(print_str));
/* Get new blink interval level. Maximum level is 9. */
if (interval_level < 18)
{
interval_level++;
else
{ : s : P :
sprintf(print_str, "\r\n This is minimum. Please press 'b' or 'B' to blink faster. \r\n");
R_DMAC1_AsyncTransmit({uint&_t *) print_str, (uintlé_t) strlen(print_str));
¥
/* Instruction to increase blinking rate is received */
else if (('B" == g_rx_char_dmac) || ('b' == g_rx_char_dmac))
R_Config_SCI8_Serial_Receive(NULL, @);
/* Notify the character received and inform next action */
sprintf(print_str, "\r\n Character 'b" or 'B' is received. LED2 will blink at faster rate.\r\n");
R_DMAC1_AsyncTransmit((uint8_t *) print_str, (uint16_t) strlen(print_str));
/* Get new blink interval level. Minimum level is 1 */
if (interval_level > 1)
{
interval_level--;
}
else
sprintf(print_str, "\r\n This is maximum. Please press 'a' or 'A' to blink slower. \r\n")
R_DMAC1_AsyncTransmit((uint8_t *) print_str, (uintlé_t) strlen(print_str));
} else
/* Do nothing */
}
/* Change blinking rate */
CMTO.CMCOR = (uintls_t) (5@8@ * interval_level);
/* Reset SCI8 reception flag*/
g_rx_flag_dmac = au;
}
else
{ :
/* Do nothing */
}
\. 1 J/
1
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5.7 EILFEN—FY Tz 7HR— KTHOEST
A6EESBLTLESLY,

5.8 MHR— FTOEEMRER
ATEESBLTLEXL,
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6. Application Example5 (R¥—hk a2 44 L—% %{F o1 USB Function &

D FTED2—ILOMAHAH)

HINETIX, Y UT7ILEE GASRHAXE—F) ZFEAL T, LED2 RigABZHIELE L=,

AETIE, USB VU7 IILEBIEICELS PC TD

—IFATaTILEMEN, LED2 RIREAREHIET 55

FEHBALET, ZZ T, RX65SN LD Y ZILCOMAR—rEITIaL—FLTPCEEET DD, 2

DDOFRTESa—/ILETOS Y MIBEAABET,

RO1AN2025 : USB Basic Host and Peripheral Driver
RO1AN2030 : USB Peripheral Communications Device Class Driver (PCDC)

RSK+ RX65N 2MB

PC Host

USBO

Je—

USB 7 —7 /L RX65N

USBO Function
' USBAF— . V7 b (RX6SN)

E6-1 USB Y UZIIEEEZRBLT-

—=SF)ILT7aFS5AIZ& S LED AERERASIE

RX65N 2MB f Renesas Starter Kit+ DRI # LU FICRLET, = Z TlX. USBO function TERT 5D
T USBO_VBUS (P16)Z#FEALET, J7T DIHF 2 EIHF 3 A a— L TR I EEFRERLTLESLY,

Q7 DEEICDONTIE, 68FEZSRBLTLEELY)

46 | DAZDINDIMTIOC AN

7 P16/USBO_VBUS

P17
USBO-VBUS

Fid
P14 [ R32 OR

T I Ba7 inne

USBO0 Host/Function Select

o7 [ |
|_1-2 shorted | Host Mode |
| 2-3shorted | Function Mode |

51 | C IO IADUM CUB/IRQ5
£5 | P14/LCD_CLK-A/USBO_OVRCURA

6-2 RX65N 2MB Fi Renesas Starter Kit+MDBEIE&E

FSANDERODEFZLUTORISRLET,

N2 A Jvy—2Xx T RE
1.FZ54/30 | SCI/SCIF SR SCI8 LED R A ZEHES 5D, PCH
HIlBR E—F —IFINEF—T Y FAR— FEDREE
DMAZ>Y kO—5 DMACO | SCI8 b5 RAM AN T—4A 5% (Z18)
DMAC1 | RAMM'5 SCIB~ADT—4AERiE (GE{E)
2HESA4NN r_usb_basic USBO USB Basic Host and Peripheral Firmware
DB USB/A— K™z PHIBETLNET,
r_usb_pcdc USBO USB Peripheral Communications Device
Class Driver (PCDC)& L TE#IET 5
USB host Lt DBIEZEMIZT S
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USBPCDCE— K774 —ara— K&, UTFOLSI2T7aSSAICERNESNET,

a) main BA%k :

main

C CMTO HefERR ) 7 : Application Example 1 TN

.

< USBO ¥ 7&’%&"7@)

USBO Z #1135 /35 A — & (ctrl, cfg) % #%

A 4
QSBO %%)J?a;ﬁﬂ:(R_USB_OpeD

No

\ 4

USB A X2 F & AFT D
(R_USB_GetEvent)

'

No <

USB_STS_CO
NFIGURED?

USB_STS_WRITE
COMPLETE?

USB_STS_READ
COMPLETE?

Yes

Yes

Cpc 5 G A A sz~“/‘%%D

T

6-3 main 7A—F¥— k
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b) USB_STS_WRITE_COMPLETE A& Sni=ZE. UTDREZTVET,

PChost iZ U — RF—Z Bk % 7 BEEES O BRIV T, \sre\sme_gen\r_usb_basic \doc
*%% (R_USB_Read) 7 4 /L4 D *USB Basic Host and Peripheral Driver using Firmware
-7 Integration Technology’ # 2/ L T 72 &\,

6-4 USB_STS WRITE_COMPLETE A& hi-& 2N

c) USB_STS_READ_COMPLETE At Sht= & =D -

AB—= I A=V T I T %7 VTTH

v

USB B2 LTeT — X s+ 5

v

PChost iZ7 —% 7 A NER %%
% (R USB Write)

v

PCH—FADLZELET 4%
LIz, CMTO Bk L VA X 2 HHT 5

T BIESES 1 D ZRIZ-DWTIE, \src\sme_gen\r_usb_basic \doc
7 # V4 D*USB Basic Host and Peripheral Driver using Firmware
Integration Technology’ # S L T 72 &\,

K 6-5 USB_STS READ COMPLETE A &hi-& =2nnE
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6.1 SCUSCIFERRSRMXE—F FSANEBETZ7TUr—2a>a— FOHIE
1) Smart_Configurator_Example.scfg BIEI T, [A Y HR—R2 F2TEHV Y VI LET,
2) AVR—FRUYI—T, “Config SCI8"a> 745 L—arvE9 Uy  LTERLET,

" EHYYHLT, SOV IT4TL—2avEHIBRLET, REIZ. “Config_DMACO" &
“Config_DMAC1” £ HIBRLET,

VINITPAM—R I NEE

V-3 k

Ty
74048 A

v (= Startup
v & vrxlvl
& rbsp
w = Drivers
v (= DMA

& Config_DMACO
& Config_DMACT

Rl =t i

& Config_PORT

@& Config_CMTO

&= |h-F amaa& EEF

<

AF-HEyMEHETE
O RXDaiEFDLowl AL
F-7 FyhEHTE
Oatyk
SUFAEE

[OF=414

Ay TEIREE
®1tyk
T-AEEFMEE
(@ LSBTP-Ak
LEEESTE
EEIO09T

Eobkl-k
ey k- FEval-vavisss

@ RXDEEFOIEFAHUIYY

16y FEARm 16t 7L

® &

O 7tk

O zzUF4

~ (bps) (EE0IE: 9615385, 15—

W
>

K66 ATX—hr-aAY 7245 L—48TOYI b z7avER—22 MEE

3) S ossyys i, a—rrERLES.
O— FERBERIZ, Y—X 74 L4 “Config_SCI8", “Config_ DMACO”, “Config_ DMAC1’(¥ 70O
Pz bMtrash 7+ L FICHBELET,

4) FOPzH kY —T. \src 7+ ILFIZ%H%“Smart_Configurator_Example.c’#RE £ 7,
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5) SCI8. DMACO, DMACL ICB8&Ed 57 T r—2a>a—FZHIBRLET,
a. EHOEEZHIBRLET,

% 6] 1  ab1 | . MTO iy

7| £ gl int_str70]: g !

£ F] I . . c - inal *
cctorn—velatile—uints g pxflag dmacs

P 1  ab1 | . I i ved £ pe inal %/
asczern—veladila—nint st g px char—dmacs

b. R_Config_CMTO_Start 8 DEZEDITATHOI— FZHIBRLFET,
SCI8 [CEEET 2a— FZBIBRLEZDO man DI 7 A ILIFLLTDO LS I12H Y £,

& *Smart_Configurator_Example.scfg  [@ Smart_Configurator_Example.c 2

3 #%  FILE : Smart_Configurator_Example.c[]
1e #include "r_smc_entry.h"
- I |
12
13 void main(void);
14
Bis void main(void)
16 {
17 /* Start CMT@ counter operation */
18 R_Config_CMTe_Start();
19
20
21 }
22

6-7 SCISIZBSET Sa— FZHIBRL=®D main 271JL
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6.2

RYZTIILESAL3MDEM

1) Smart_Configurator_Example.scfg BIEI T, [A Y HR—R2 F2TEHV Y VI LET,

2)

CEIYH L, HLWaAVE—RY FEBMLES,

YVIMITP A M~ hRE

Juh—52k = -

2
HMNA AT
v = AF-hTyT
v = sy
& rbsp
v &= F3IC
v = AEAR-b
& Config_PORT
v (= 97
& Config_CMTO
&= ZkII7
= BR

(1)

&= [A-F| 709 i-zvr w7 [ 2vas

=E

£

CR=]

K68 AX—hbr AV 7245 L—48TOYI b z7avER—2Y MEE
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3) FO<z4 kT “USBBasic” K54 /3& “USB PCDC”

a.
b.
c.

“TJ4 )87 HEIZ “usb” EAHALET,
AVR—RV FYRMERE.
Ctrl ¥F—## LI-F %,

FSAREEBMLET,

“r_usb_basic” RS A4 NEERLET,
“r_usb_pcdc” FZA4NRE0 1)U LET,

i ERBOFSA/308) X MMIBEWMES, OV I bz F7arvR—RU rEAHYVO—
Fg3]129Vvs L, FITESa—NLEXFH9oO0—FLET,

(TI1ZEVUY I LET,

B i-xy o |
VIPIT PO R—F > OER |
ERFERIN-RY MD—EH S ERLTUZED
547 | 2T
BE |=T
() &-{ 7405 [use
Ivm-F2k 947 IS E V)
b.| ] &8 r_usb_basic FIT | 1.25
4 r_usb_hedc FIT 1.25
# r_usb_hhid FIT 1.25
c B och hoer EIT 1.25
| (L ush pede FIT | 1.2
£ r_usb_phid FIT 1.25
8 r_usb_pmsc FIT 1.25
<
BHF/(-UaDaET
£H
EEET2- ) r bsp I—3i3y 401
The r_usb_basic package provides USB basic host and peripheral firmware
QY IEITFIIR-F S EEFIVO-FFD I
d.
@ =3(8) T | IS G o

® 6-9

YI2r9xz7aviR—3x2 FOER
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4) AVKR—RFOR=TUT, UTZEITVET,
a. r_usb basicEVUvo L. BRERITEHEET,
b. “Configurations” M TIZ# [Setting whether the received class request is supported.]%

)

“Not supporting the class request” [ZERELE I,
c. [USBO_PERIJ&[USBO_VBUSHRFIDF v IRV I RITFzvIEANET,

VIR AR —R S MR 5 &
Juit==2b = 2 - =E
- ForF4 i
J<NE I v Configurations
USB operating mode setting USB Peripheral mode
v [= Startup - ;
NS Argument check setting Checking the argument
v e :’.'__I*‘J'I’I‘J Device class setting Peripheral Communication Device Class
. @ rbsp DTC use setting Naot using DTC
v (& Drivers - DMA use setting Net using DMA
v = AdAm-k
& Config_PORT
4a veas
& r_usb_basic
v = IV
& Config_CMTO
v = Middln.?lv\-are Setting USE Interrupt priority Level 3
v = BfE
& r_ush_pcdc

R B R E B EE R E E- S0 E-JE- S0 BE-RE E A E E A E

bl Setting whether the received class request is supp Mot supperting the class request. I
Set or clear DBELE bit in USE module Using the double buffer functien in USB medule,
v i UY-2
w 5 USB
@ C.
w [ USBO_PERI
< USBO_VBUSIET EETS

= - | poy -t ez [ 89as

6-10 Y7 b9z 7arvR—RY FNOHRE
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5)

WFDR—IT, UTFEITVET,
a. @wEZUYvHLET,
b. r_usb_basic&®Z w4 L. ®IET DIk Fikies TZ2MEET,
c. [USBO_VBUS|IDF T YV RYIRIZFIVIEANET,

d ZOTOERFEYETCIEEY ) v L, P16 Z#HE[USBO_VBUS]ICEIY B TET,

YIMITT A=

Sila =% AE

A TFREAD

i

=

¥

Ellaz@% -

HE
F

i 1 bsp
r_bsp
YRTIUFIAN
Config_CMTO
=k
~" Config_PORT
v &y ush_basic

-
w oo r_usb_podc

W r_usb_pecdc

[

Ve

£
L.

R
||

i

USBO_OVRCURA

EFENET

sEENTNERA d.

USBo_vBLS |

[ P16/MTIOC3C/MTIOC3D/TIOCB 1/T..|

USBO_VBUSEN

BFEE RTES -
B|E | W-F 9097 | ai-F Uk mF

EENTNEEA

YI2 bz 7avkR—2Y FDERTE
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6.3 O— F&ER

1) w7h®17:>£—*>h$ﬂ9jf"ﬂ§7Uv7L~:—P€$mL$TO

2) USB Basic Host, Peripheral Driver, USB PCDC Driver 31— F(&\src\smc_gen D FIZ$H 5 3 DD 7
AILFITEREINET,

TAHILE ST IT+ILE]

]

B

r usb_basic | doc

USB Basic Host & Peripheral Driver (r_usb_basic)® 7 7
D—vav/—+k

ref

AT L—2a3vIT7ALILDBE

Src

Y—RIT7AILEANYET7ALIL

r_usb_basic_if.h

TARTHOAPIFEURH L & r_usb_basic 4 V2 7T —RAESE
DYR bk,
FIUr—S 3 TORBEIZZD I 7AILESBLES,

r_ usb_pcdc | doc

USB PCDC Driver (r_usb_pcdc)®7 74 r—a >/ —+

ref

AT L—23vIT7ALILDSR

Src

Y—RIT7AILEANYET7ALIL

utilities

VATLEET 71 I/L(CDC_Demo_Win7.inf)E&&E#HET,
Windows 7 PChost [CZD K54 /3% A4 VA R—JLLZE
ERR

r_usb_pcdc_if.h

TRTOAPIFEUH L Erush pedc 4 V2 71 —RAESE
DYR K,
FIVr—a 0 TORBEIZZOI7AILESELET,

r_config r_usb_basic_config.h

r usb basic@arvr4oL—>3>

FIVG—2a DERELTIDIZAILERELE
ElS

DT 7AIINELEET BRI, r_ush basic D7 T 54—

vav/—brESRBLTIESL,

r_usb_pcdc_config.h

rusb pcdcarz445L—3>

TITVr—2aVDERELTIDIFAILERELE
ERR

DI FAILELEET BRI, r_usb_basic & r_usb_pcdc

D7 TVr—ar/—+bEBBLTESL,

3) Z @ Application Example Tl&.
USB K5 A /\[& Peripheral E— F (F/81 R) IZRELET,

ANy & T 74 )Lr_usb_pcdc_descriptorh &7 4 X9 1) T2 DEBAIZERLET,

API B8% : R_USB Open, R_USB_Read,R_USB Write #7 745 —Y 33— FTHUH

a.
b.

C.

Lid—o

USB K54 /\ik#E : USB_STS WRITE_COMPLETE, USB_STS_READ_COMPLETE %27
TYHsr—3va—FTFzyv I LIBELET,
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6.4 USBPCDC RSA/I\DOAYE T 74 ILDEM
1) 7a¥zH b THRTO—=5— Y Y—7T, [src] 7+ WLEEEI ) v L, [HR-~NvFT7

A ILERBRLET,
E‘:, FO0sI - I9370-5- 2 = <}=='4> | e =~ = O i,‘f?:? *Smart_Configurator_Example.scfg &3
v E?;;n??;(;t;nfgumtor_&ample [HardwareDebug] V7 I“-'jl?]:/ﬂ%—*-:f I“'EEE
nill Includes Tz - s
(1)’ =y 2 Uik-FU b =] Cr =iE
E FTAR(N) > 4 FOVIIRR)..
2 g EasarEl (5 FIV-MST
ey FERAVFITREN § TN
EE Show In > O T
w s B It tl+C & Y354
BAY P cri+V | [ Y-RX-TFl
b )] Bk (qﬁ? Y- TAlA
ITHAMISERE Cerl+Alt= 2T+ ([ nj A=l |
J-A ’ [€ C/C++ Project
Sl [§ RZ/GC/C+e project
BHEEE(M)... = [©] Synergy C Project
By AV [& Synergy C++ Project
By IZAR-HO).. 9 20OfB(0)... Cirl+N

6-12 ANy IT7AIILDEM
2) NyAIT7AI)L% (lr_usb_pcdc_descriptor.h) ZAAL. T2V Vo LET,

B ssr05-- 77140 O ¥
ryE—-Jr4)
FLLWAYY— T LEERLET. h
=2 T D) |Smart_l:can"igurator_E:(ampIe_e’src | ZE(B)...
f\'b"?-j?’rJHE‘J:” r_usb_pcdc_descriptor.h| I |
FF-bm: | TR C AT v ..
@ [ &re [ st

K 6-13 A&7 74 )LDEM

3) \src Z# LA IZHB“r_usb_pcdc_descriptor.h’ 7 7 £ JLZEBREE T,

USB 2.0 {:#:1ZB9 % 85#0(. \src\smc_gen\r_usb_basic \doc 7 # JL A D FIZ# %'USB Basic Host
and Peripheral Driver using Firmware Integration Technology®7 74— 3>/ — +¥, USB-IF
D 7Y A k(http://www.usb.org)ESHB L TL &L,

LIT® 33— F#%“r_usb_pcdc_descriptor.h”IZA71L. Z® Application Example DT 1« X9 1) T4
LTS,

FE T RATARIGNTREINFITZANIC, RUOA—ID EHMG D EDBLTHRELTLESL,
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#tinclude "r_usb_basic_if.h"
/******************************************************************************

Macro definitions
******************************************************************************/
/* bcdUSB */
/* Release Number */
/* DCP max packet size */

#tdefine USB_DCPMAXP (64u) /* Max packet size for endpoint ©. 8/16/32/64 */
/* Configuration number */

/* Class-Specific Configuration Descriptors */
#define USB_PCDC_CS_INTERFACE (0x24u) /* Assigned by USB-IF*/

/* bDescriptor SubType in Communications Class Functional Descriptors */
/* Header Functional Descriptor */

/* Call Management Functional Descriptor. */
/* Abstract Control Management Functional Descriptor. */

/* Union Functional Descriptor */

/* Communications Class Subclass Codes */

/* USB Class Definitions for Communications Devices Specification
release number in binary-coded decimal. */

#define USB_PCDC_BCD_CDC (0x0110u) /* Assigned by USB-IF */
/* Descriptor length */

#define USB_PCDC_DD_LEN (18u)
#define USB_PCDC_QD_LEN (10u)
#define USB_PCDC_CD1_LEN (67u)
#define STRING_DESCRIPTOR@_LEN (4u)
#define STRING_DESCRIPTOR1_LEN (16u)
#define STRING_DESCRIPTOR2_LEN (8u)
#define STRING_DESCRIPTOR3_LEN (22u)
#define STRING_DESCRIPTOR4 LEN (22u)
#define STRING_DESCRIPTOR5_LEN (18u)
#define STRING_DESCRIPTOR6_ LEN (28u)

/* Standard Device Descriptor */
uint8 t g apl_device[USB_PCDC_DD_LEN + ( USB_PCDC_DD_LEN % 2)] =

{

USB_PCDC_DD_LEN, /* @:bLength */

USB_DT_DEVICE, /* 1l:bDescriptorType */
(USB_BCDNUM & (uint8 t) exffu), /* 2:bcdUSB_lo */
((uint8_t) (USB_BCDNUM >> 8) & (uint8_t) oxffu), /* 3:bcdUSB_hi */

USB_IFCLS_CDCC, /* 4:bDeviceClass */

0, /* 5:bDeviceSubClass */

0, /* 6:bDeviceProtocol */
(uint8_t) USB_DCPMAXP, /* 7:bMAXPacketSize(for DCP) */
(USB_VENDORID & (uint8_t) exffu), /* 8:idVendor_lo */
((uint8_t) (USB_VENDORID >> 8) & (uint8_t) oxffu), /* 9:idVendor_hi */
((uint16_t) USB_PRODUCTID & (uint8_t) oxffu), /* 1@:idProduct_lo */
((uint8_t) (USB_PRODUCTID >> 8) & (uint8_t) exffu), /* 11l:idProduct_hi */
(USB_RELEASE & (uint8_t) exffu), /* 12:bcdDevice_lo */
((uint8_t) (USB_RELEASE >> 8) & (uint8_t) oxffu), /* 13:bcdDevice_hi */

1, /* 14:iManufacturer */

2, /* 15:iProduct */

6, /* 16:iSerialNumber */

USB_CONFIGNUM /* 17:bNumConfigurations */

¥

#define USB_BCDNUM (0x0200u) /* 0x0100 (USB1.0), 0x0110 (USB1.1), 0x0200 (USB2.0) */

#define USB_RELEASE (ox0200u) /* 0x0100 (USB1.0), 0x0110 (USB1.1), 0x0200 (USB2.0) */

#define USB_CONFIGNUM (1u) /* Total number of possible configurations for the device */
/* Vendor ID */

#define USB_VENDORID (ox0000u) /* Must be obtained from USB-IF */

/* Product ID*/

t#tdefine USB_PRODUCTID (ox0002u) /* Assigned by the manufacturer */

#define USB_PCDC_DT_SUBTYPE_HEADER_FUNC (0x00u) /* Assigned by USB-IF */
#define USB_PCDC_DT_SUBTYPE_CALL_MANAGE_FUNC (ex@1u) /* Assigned by USB-IF */
#define USB_PCDC_DT_SUBTYPE_ABSTRACT_CTR_MANAGE_FUNC (@x@2u) /* Assigned by USB-IF */

#define USB_PCDC_DT_SUBTYPE_UNION_FUNC (@x@6u) /* Assigned by USB-IF */

#define USB_PCDC_CLASS_SUBCLASS_CODE_ABS_CTR_MDL (ex02u) /*SubClass Code assigned by USB-IF */
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/************************************************************

* Configuration or other Speed Configuration Descriptor  *
************************************************************/

/* For Full-Speed */

uint8_t g_apl_configuration[USB_PCDC_CD1_LEN + ( USB_PCDC_CD1_LEN % 2)] =

{
9, /* 0
USB_SOFT_CHANGE, /* 1
USB_PCDC_CD1_LEN % 256, /* 2
USB_PCDC_CD1_LEN / 256, /* 3
2, /* 4
1, /* 5
o, /* 6
USB_CF_RESERVED | USB_CF_SELFP, /* 7
(10 / 2), /* 8
/* Interface Descriptor */
9, /* 0
USB_DT_INTERFACE, /* 1
o, /* 2
o, /* 3
1, /* 4
USB_IFCLS_CDCC, /* 5
USB_PCDC_CLASS_SUBCLASS_CODE_ABS_CTR_MDL, /* 6
1, /* 7
0, /* 8
/* Communications Class Functional Descriptors */
5, /* 0
USB_PCDC_CS_INTERFACE, /* 1
USB_PCDC_DT_SUBTYPE_HEADER_FUNC, /* 2:
USB_PCDC_BCD_CDC % 256, /* 3
USB_PCDC_BCD_CDC / 256, /* 4
/* Communications Class Functional Descriptors */
4, /* e
USB_PCDC_CS_INTERFACE, /* 1:
USB_PCDC_DT_SUBTYPE_ABSTRACT_CTR_MANAGE_FUNC, /* 2
2, /* 3
/* Communications Class Functional Descriptors */
5, /* 0
USB_PCDC_CS_INTERFACE, /* 1
USB_PCDC_DT_SUBTYPE_UNION_FUNC, /* 2
0, /* 3
1, /* 4
/* Communications Class Functional Descriptors */
5, /* 0:
USB_PCDC_CS_INTERFACE, /* 1:
USB_PCDC_DT_SUBTYPE_CALL_MANAGE_FUNC, /* 2:
/* D1:1-Device can send/receive call management
information over a Data Class interface. */
/* D@:1-Device handles call management itself. */
3, /* 3:
1, /* 4:
/* Endpoint Descriptor @ */
7, /* 0
USB_DT_ENDPOINT, /* 1
USB_EP_IN | USB_EP3, /* 2
USB_EP_INT, /* 3
16, /* 4
9, /* 5
ox10, /* 6

:bLength */
:bDescriptorType */
:wTotalLength(L) */
:wTotalLength(H) */
:bNumInterfaces */
:bConfigurationvalue */
:iConfiguration */
:bmAttributes */
:MAXPower (2mA unit) */

:bLength */
:bDescriptor */
:bInterfaceNumber */
:bAlternateSetting */
:bNumEndpoints */
:bInterfaceClass */
:bInterfaceSubClass */
:bInterfaceProtocol */
:iInterface */

:bLength */
:bDescriptorType */

bDescriptorSubtype */

:bcdCDC_lo */
:bcdCDC_hi */

:bLength */

bDescriptorType */

:bDescriptorSubtype */
:bmCapabilities */

:bLength */
:bDescriptorType */
:bDescriptorSubtype */
:bMasterInterface */
:bSlaveInterfaceo */

bLength */
bDescriptorType */
bDescriptorSubtype */

bmCapabilities */
bDataInterface */

:bLength */
:bDescriptorType */
:bEndpointAddress */
:bmAttribute */
:wMAXPacketSize_lo */
:wMAXPacketSize_hi */
:bInterval */
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/* Interface Descriptor */
9,

USB_DT_INTERFACE,

1,

o,

2,

USB_IFCLS_CDCD,

/* Endpoint Descriptor @ */
7,

USB_DT_ENDPOINT,

USB_EP_IN | USB_EP1,
USB_EP_BULK,

64,

o,

0,

/* Endpoint Descriptor 1 */
7,

USB_DT_ENDPOINT,

USB_EP_OUT | USB_EP2,
USB_EP_BULK,

64,

o,

0,
s
/*************************************
* String Descriptor *

*************************************/
/* UNICODE ©0x0409 English (United States) */

{
STRING_DESCRIPTOR®_LEN,
USB_DT_STRING,
0x09, 0x04

3

/* iManufacturer */

{

STRING_DESCRIPTORL_LEN,

USB_DT_STRING,

'R', 0x00,
E', 0x00,
N', 0x00,
E', 0x00,
'S', oxeo,
A', 0x00,
S', 0x00,
1

/* iProduct */

{
STRING_DESCRIPTOR2_LEN,
USB_DT_STRING,
U, 0xe0,
'S', 0x00,
'B', 0x00,
s

/* @:bLength */

/* 1:bDescriptor */

/* 2:bInterfaceNumber */
/* 3:bAlternateSetting */
/* 4:bNumEndpoints */

/* 5:bInterfaceClass */
/* 6:bInterfaceSubClass */
/* 7:bInterfaceProtocol */
/* 8:iInterface */

/* @:bLength */

/* 1:bDescriptorType */
/* 2:bEndpointAddress */
/* 3:bmAttribute */

/* 4:wMAXPacketSize lo */
/* 5:wMAXPacketSize hi */
/* 6:bInterval */

/* @:bLength */

/* 1l:bDescriptorType */
/* 2:bEndpointAddress */
/* 3:bmAttribute */

/* 4:wMAXPacketSize lo */
/* 5:wMAXPacketSize hi */
/* 6:bInterval */

uint8_t g_cdc_string_descriptor@[STRING_DESCRIPTOR@_LEN + (STRING_DESCRIPTOR®_LEN % 2)]

/* @:bLength */
/* 1:bDescriptorType */
/* 2:wLANGID[@] */

uint8_t g cdc_string descriptor1[STRING DESCRIPTOR1 LEN + (STRING DESCRIPTOR1 LEN % 2)]

/* @:bLength */
/* 1l:bDescriptorType */
/* 2:wLANGID[@] */

/* @:bLength */
/* 1:bDescriptorType */

uint8_t g_cdc_string descriptor2[ STRING_DESCRIPTOR2_LEN + (STRING_DESCRIPTOR2_LEN % 2)] =
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/* iInterface */
uint8_t g_cdc_string_descriptor3[STRING_DESCRIPTOR3_LEN + (STRING_DESCRIPTOR3_LEN % 2)] =
{

STRING_DESCRIPTOR3_LEN, /* @:blLength */
USB_DT_STRING, /* 1:bDescriptorType */
'C', 0x00,

'o', 0x00,

'm', 0x00,

', oxe0,

‘D', 0x00,

‘e', Ox00,

'v', 0x00,

'i', oxe0,

‘c', 0x00,

‘e', Ox00,

s

/* iConfiguration */
uint8_t g_cdc_string_descriptor4[STRING_DESCRIPTOR4_LEN + (STRING_DESCRIPTOR4 LEN % 2)] =
{

STRING_DESCRIPTOR4_LEN, /* @:bLength */

USB_DT_STRING, /* 1l:bDescriptorType */

'F', 0x00, /* 2:wLANGID[@] */

'u', 0x00,

'1', oxo0,

'1', ox00,
'-', 0x00,
S', 0x00,
p', 0x00,
'e', Ox00,
e', 0x00,
d', oxe0
s

uint8_t *g_apl_string table[] =

{
g_cdc_string_descriptoro,
g_cdc_string_descriptoril,
g_cdc_string_descriptor2,
g_cdc_string_descriptor3,
g_cdc_string_descriptor4,
s

/******************************************************************************

Renesas Abstracted Peripheral Communications Devices Class Driver API functions
******************************************************************************/
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Y—RIT7AIIIEUTOESICHY FT,

* r_usb_pcdc_descriptor.h[]

#ifndef R_USB_PCDC_DESCRIPTOR_H_
#define R_USB PCDC_DESCRIPTOR H

include "r_usb_basic_if.h"

T e S L L

Macro definitions

R R R R R R R AR RN f

/* bcdUSB */

#define USB_BCDNUM (exe20eu)/* exelee (USBL.e), @xe11e (USB1.1), @xe2e8 (USB2.@)*/
/* Release Number */

#define USB_RELEASE (exe2@eu) /* exelee (UsSBl.e), exelle (USB1l.1), exe2e@ (USB2.@)*/
/* DCP max packet size */

#define USB_DCPMAXP (64u) /*Max packet size for endpoint @.Must be B, 16, 32 or &4*/
/* Configuration number */

#define USB_CONFIGNUM (1u)/*Specifies the total number of possible configurations for the device.*/
/* Vendor ID */

#define USB_VENDORID (exeeeeu) /*must be cbtained from USB-IF*/

/* Product ID*/

#define USB_PRODUCTID (ox0082u) /*assigned by the manufacturer */

/* Class-Specific Configuration Descriptors */
#define USB_PCDC_CS_INTERFACE (ex24u) /*assigned from USB-IF*/

/* bDescriptor SubType in Communications Class Functional Descriptors */
/* Header Functional Descriptor */

#define USB_PCDC_DT_SUBTYPE_HEADER_FUNC (@x@8u)/*assigned from USB-IF*/
/* Call Management Functional Descripteor. =/

#define USB_PCDC_DT_SUBTYPE_CALL_MANAGE_FUNC (@xelu)/*assigned from USB-IF*/
/* Abstract Control Management Functional Descriptor. */

#define USB_PCDC_DT_SUBTYPE_ABSTRACT_CTR_MANAGE_FUNC (@x@2u)/*assigned from USB-IF*/
/* Union Functional Descriptor */

#define USB_PCDC_DT_SUBTYPE_UNION_FUNC (@x@6u)/*assigned from USB-IF*/

/* Communications Class Subclass Codes */

/* USB Class Definitions for Communications Devices Specification
release number in binary-coded decimal. */

#define USB_PCDC_BCD_CDC (ex@11@u) /*assigned from USB-IF*/
/* Descriptor length */

#idefine USB_PCDC_DD_LEN (18u)
#define USB_PCDC_QD_LEN (18u)
#define USB_PCDC_CD1_LEN (67u)
#define STRING_DESCRIPTOR®_LEN (4u)
#define STRING_DESCRIPTORL_LEN (16u)
#define STRING_DESCRIPTOR2_LEN (Bu)
#define STRING_DESCRIPTOR3_LEN (22u)
#define STRING_DESCRIPTOR4_LEN (22u)
#define STRING_DESCRIPTORS_LEN (18u)
#define STRING_DESCRIPTORG_LEN (28u)

/* Standard Device Descriptor */
uint8_t g_apl_device[USB_PCDC_DD_LEN + ( USB_PCDC_DD_LEN % 2)] =

#define USB_PCDC_CLASS_SUBCLASS_CODE_ABS_CTR_MDL (@x@2u) /*SubClass Code assigned by USB-IF*/

{
USB_PCDC_DD_LEN, /* @:bLength */
USB_DT_DEVICE, /* 1:bDescriptorType */
(USB_BCDNUM & (uint8_t) @xffu), /* 2:bcdUsB_lo =/
((uints_t) (USB_BCDNUM >> 8) & (uints_t) exffu), /* 3:bcdUSB_hi */
USB_IFCLS_CDCC, /* 4:bDeviceClass */
o, /* S:bDeviceSubClass */
a, /* 6&:bDeviceProtocol */
(uint8_t) USB_DCPMAXP, /* 7:bMAXPacketSize(for DCP) */
(USB_VENDORID & (uint8_t) exffu), /* B8:idvendor_lo */
((uint8_t) (USB_VENDORID »> B8) & (uint8_t) exffu), /* 9:idVendor_hi */
((uint16_t) USB_PRODUCTID & (uints_t) @xffu), /* 1@:idProduct_lo */
((uint8_t) (USB_PRODUCTID >> B) & (uintB_t) @xffu), /* 11:idProduct_hi */
(USB_RELEASE & (uint8_t) @xffu), /* 12:bcdDevice_lo */
((uint8_t) (USB_RELEASE >> 8) & (uint8_t) exffu), /* 13:bcdDevice_hi */
1, /* 14:iManufacturer */
2, /* 15:iProduct */
6, /* 16:iSerialNumber */
\b USB_CONFIGNUM /* 17:bNumConfigurations =/
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/* For Full-Speed */

{

9, /=
USB_SOFT_CHANGE, s
USB_PCDC_CD1_LEN % 256, /=
USB_PCDC_CD1_LEN / 256, i
2, /=
1, /=
8, /*
USB_CF_RESERVED | USB_CF_SELFP, /=
(10 / 2), /=
/* Interface Descriptor */

9, Iad
USB_DT_INTERFACE, =
8, Fiad
8, i
1, Y g
USB_IFCLS_CDCC, /=
1, o
e, /=

* Configuration Or Other_Speed_Configuration Descriptor *

uint8_t g_apl configuration[USB_PCDC_CD1_LEN + ( USB_PCDC_CD1_LEN % 2)] =

:bLength */
:bDescriptorType */
:wTotallength(L) =/
:wTotallLength(H) */
:bNumInterfaces */
:bConfigurationValue */
:iConfiguration */
‘bmAttributes =/
:MAXPower (2mA unit) */

00~ B =@

:bLength */
:bDescriptor */
:bInterfaceNumber */
:bAlternateSetting */
:bNumEndpoints */
:bInterfaceClass */

WO R @

USB_PCDC_CLASS_SUBCLASS_CODE_ABS_CTR_MDL, /* &:bInterfaceSubClass */

7:bInterfaceProtocol */
8:iInterface */

/* Communications Class Functional Descriptors */

5,
USB_PCDC_CS_INTERFACE,

USB_PCDC_BCD_CDC % 256,
USB_PCDC_BCD_CDC / 256,
4,
USB_PCDC_CS_INTERFACE,
2,
5,
USB_PCDC_CS_INTERFACE,
8,

1,

5,
USB_PCDC_CS_INTERFACE,

¥
"

USB_PCDC_DT_SUBTYPE_HEADER_FUNC,

i
!

/™

i

rr

I
!

f*
I

[*
Vi

[
>

@:bLength */
1:bDescriptorType */
/* 2:bDescriptorSubtype */
3:bcdCDC_lo */
4:bcdCDC_hi */

/* Communications Class Functional Descriptors */

@:bLength =/
1:bDescriptorType */

USB_PCDC_DT_SUBTYPE_ABSTRACT_CTR_MANAGE_FUNC, /* 2:bDescriptorSubtype */

3:bmCapabilities */

/* Communications Class Functional Descriptors */

@:bLength */
1:bDescriptorType */

USB_PCDC_DT_SUBTYPE_UNION_FUNC, /* 2:bDescriptorSubtype =/

3:bMasterInterface */
4:bSlavelInterfaced */

/* Communications Class Functional Descriptors */

©:bLength */
1:bDescriptorType */

USB_PCDC_DT_SUBTYPE_CALL_MANAGE_FUNC, /* 2:bDescriptorSubtype */
/* Dl:1-Device can send/receive call management

information over a Data Class interface. */

/* DB:1-Device handles call management itself. */

3, /* 3:bmCapabilities */

1, /* 4:bDataInterface */

/* Endpoint Descriptor @ */

7, /* ®@:bLength */
USB_DT_ENDPOINT, /* 1:bDescriptorType */
USB_EP_IN | USB_EP3, /* 2:bEndpointAddress */
USB_EP_INT, /* 3:bmAttribute */

16, /* 4:wMAXPacketSize_lo */

e, [/* 5:wMAXPacketSize_hi */
exle, f* ®:bInterval */

/* Interface Descriptor */

9, /* @:bLength */
USB_DT_INTERFACE, /= 1:bDescriptor */

| /® 2:bInterfaceNumber */
a, /* 3:bAlternateSetting */
2, /* 4:bNumEndpoints */
USB_IFCLS_CDCD, /* 5:bInterfaceClass */
e, /* 6:bInterfaceSubClass */
e, /* 7:bInterfaceProtocol */
e, /* 8:iInterface */

/* Endpoint Descriptor & */

T /* @:bLength */
USB_DT_ENDPOINT, /* 1:bDescriptorType */
USB_EP_IN | USB_EP1, /* 2:bEndpointAddress */
USB_EP_BULK, /*  3:bmAttribute */

64, /* 4:wMAXPacketSize_lo */

8, [/* 5:wMAXPacketSize_hi */

8, /* 6&:bInterval */
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(’> /* Endpoint Descriptor 1 */ N
7, /* @:bLength */
USE_DT_ENDPOINT, /* 1:bDescriptorType */
USB_EP_OUT | USB_EP2, /* 2:bEndpointAddress */
USB_EP_BULK, /* 3:bmAttribute */
64, /*  4:wMAXPacketSize_lo */
e, /* S:wMAXPacketSize_hi */
9, /* &:bInterval */

* String Descriptor *
R K K
/* UNICODE exe489 English (United States) */

uints_t g_cde_string_descriptor@[STRING_DESCRIPTOR@_LEN + ( STRING_DESCRIPTOR@_LEN % 2)] =

STRING_DESCRIPTORE@_LEN, /* @:bLength */
USB_DT_STRING, /* 1:bDescriptorType */
8x@9, exed /*  2:wLANGID[@] */

5
/* iManufacturer */
uint8_t g cdc_string_descriptorl[STRING_DESCRIPTORL_LEN + ( STRING_DESCRIPTOR1_LEN % 2)]

STRING_DESCRIPTOR1_LEN, /* @:bLength */
USB_DT_STRING, /* 1:bDescriptorType */
'R', exee, /* 2:wWLANGID[@] */
'E', @xee,
'N', exee,
"E', exee,
's', exee,
'A', exee,
's', exee,
b
/* iProduct */
uint8_t g_cdc_string_descriptor2[STRING_DESCRIPTORZ_LEN + ( STRING_DESCRIPTORZ_LEN % 2)] =

{
STRING_DESCRIPTOR2_LEN, /* @:blLength */
USE_DT_STRING, /* 1:bDescriptorType */
'u', exee,
'SY, exee,
'B', @xee,

b

/* ilnterface */
uint8_t g_cdc_string_descriptor3[STRING_DESCRIPTOR3_LEN + ( STRING_DESCRIPTOR3_LEN % 2)] =

{
STRING_DESCRIPTOR3_LEN, /* @:blLength */
USB_DT_STRING, /* 1:bDescriptorType */
‘¢, exee,
‘o', exee,
‘'m', exee,
‘', exee,
‘D', exee,
'e', @xea,
'v', exea,
'i', exee,
‘c', exea,
‘e, Bxee,
b

/* iConfiguration */
uint8_t g_cde_string_descriptor4[STRING_DESCRIPTOR4_LEN + ( STRING_DESCRIPTOR4_LEN X 2)] =
{

STRING_DESCRIPTOR4_LEN, /* @:blLength */

USB_DT_STRING, /* 1:bDescriptorType */

'F', @xes, /* 2:wLANGID[®] */

‘u', exea,

‘1", exea,

‘1", exea,

'-', exee,
5", exee,
p', exee,
'e', Bxea,
e', @xee,
d', exee

uint8_t *g_apl_string_table[] =
{
g_cdc_string_descriptore,
g_cdc_string_descriptori,
g_cdc_string_descriptor2,
g_cdc_string_descriptor3,
g_cde_string_descriptord,
b
l;'?\-‘x?‘-ﬁx?“x?\-ﬁxﬁ-ﬁx?‘-ﬁx?\--ﬁx?‘-ﬁx?‘-ﬁx3\*!3“!?‘3x)‘-tx)‘-tx)\-t!a*xa‘xa‘xa‘xa‘x)\-ﬁx)\-ﬁxa-ﬁx)‘-tx)\--tx)‘-tx

\\» Renesas Abstracted Peripheral Communications Devices Class Driver API functions J
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Fendif /* R_USB_PCDC_DESCRIPTOR_H_ */

B 6-14 r_usb_pcdc_descriptor.h
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6.5 man(Ic7FUsr—>ara—F#&EN

1) Smart_Configurator_Example.c 7 7 1 LDEBEELIZ, AT T7AILDA VY )IL— K&

mLEY,

=

#include "r_usb_basic_if.h"
#include "r_usb_pcdc_if.h"
#include "r_usb_pcdc_descriptor.h™
#include <stdio.h>

#include <string.h>

static uint8_t g buf[1];
character from PC terminal */

volatile unsigned int flag start = 1;
*/
volatile uintl6_t interval level = 1;

interval */

static char print_str[120];
PC terminal */

volatile uint32_t slength;

extern uint8_t g_apl_device[];
extern uint8_t g _apl configuration[];
extern uint8_t *g_apl string table[];

{

g_apl_device, /*
*/

g_apl_configuration, /*
descriptor for Full-speed */

USB_NULL, /*
descriptor for Hi-speed */

USB_NULL, /*
descriptor */

g apl_string_table /*
table */
¥

void R_USB_PinSet_USBO_PERI(); /* Initialize USB@_VBUS pin */

/* Variable to store input

/* Flag to print start message

/* Variable to change CMT®

/* String to print message at

/* String length */

const static usb_descriptor_t usb_descriptor =

Pointer

Pointer

Pointer

Pointer

Pointer

to

to

to

to

to

the

the

the

the

the

device descriptor
configuration
configuration
qualifier

string descriptor

2) LIT®3a— K% main() B%® R_Config CMTO_Start()DRTIZEMLET,

usb_ctrl t ctrl;
usb_cfg t cfg;

Bk

3) UTDa—FK#RE L main() BI%k® R_Config_ CMTO_Start)D#&ICEMLET ., “hiIZk Y. USBO
ZWHEIEL. PChost ED R —SFILTATSLEDBEZMBLET,
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R_USB_PinSet_USBO_PERI(); /* USB MCU pin setting */
ctrl.module = USB_IPO; /* USBO module */

ctrl.type = USB_PCDC; /* Peripheral Communication Device Class*/
cfg.usb_speed = USB_FS; /* USB_HS/USB_FS */

cfg.usb_mode = USB_PERI;

cfg.p_usb_reg = (usb_descriptor_t *)&usb_descriptor;

R_USB_Open(&ctrl, &cfg); /* Initializes the USB module */

/* Loop back between PC Terminal and USB MCU */
while (1)

switch (R_USB_GetEvent(&ctrl))

case USB_STS_CONFIGURED :
break;

case USB_STS_WRITE_COMPLETE
/* Read the input from PC terminal*/
R_USB_Read(&ctrl, g buf, 1);
break;

case USB_STS_READ_COMPLETE :
/* Clear start message flag*/
flag_start = 0;
/* Instruction to slow down blinking rate is received */
if (("a' == *g_buf)|| ('A" == *g_buf))
{

/* Get new blink interval level. Maximum level is 9. */
if (interval_level < 10)
{/* Notify the character received and inform next action */

sprintf(print_str, "\r\n Character 'a' or 'A' is received. LED2 will blink
at slower rate.\r\n");

interval_level++;

¥

else

sprintf(print_str, "\r\n This is minimum. Please press 'b' or 'B' to blink
faster. \r\n");

}
}
else if (('b' == *g_buf)|| ('B' == *g_buf))
{
/* Get new blink interval level. Minimum level is 1 */
if (interval_level > 1)
{
/* Instruction to increase blinking rate is received */
sprintf(print_str, "\r\n Character 'b' or 'B' is received. LED2 will blink
at faster rate.\r\n");
interval_level--;
}
else
sprintf(print_str, "\r\n This is maximum. Please press 'a' or 'A' to blink
slower. \r\n");
}
}
else

sprintf(print_str, "\r\n Press keyboard to control the blinking rate of LED2 (not
case sensitive)\n\r\n a ----> Slower\n\r\n b ----> Faster\n\r\n");

/* Print message at PC terminal */
slength = strlen(print_str);
R_USB_Write(&ctrl, (uint8_t *)print_str, slength);

/* Change blinking rate */
CMT@.CMCOR = (uintl6_t)(5000 * interval_level);

break;

default :
break;

}

if (flag_start == 1)

{
/* Print start message until the 1st input from PC host is received */
sprintf(print_str, "Press space bar twice to start ...\r ");
slength = strlen(print_str);
R_USB_Write(&ctrl, (uint8_t *)print_str, slength);

}
}
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Y—RI7AINWNIEUTOESIZHYFET,

#include "r_smc_entry.h"

#include "r_usb_basic_if.h"
#include "r_usb_pcdc_if.h"
#include "r_usb_pcdc_descriptor.h”
#include <stdic.h>

#include <string.h:

static void usb_pin_setting (void); /* Initialize USB®_VBUS pin */
static uintd_t g_buf[1]; /* Variable to stere input character from PC terminal */
wvolatile wnsigned int flag_start = 1; /* Flag to print start message */

volatile uintlé_t interval_level = 1; /* Variable to change CMT@ interval */
static char print_str[128]; /* string to print message at PC terminal */
volatile uint32_t slength; /* string length */

extern uintd_t g apl_device[];

extern uintd_t g apl_configuration[];

extern uint8_t *g_apl string_table[];

const static usb_descriptor_t usb_descriptor =

i
g_apl_device, /* Pointer to the device descriptor */
g_apl_configuration, /* Pointer to the configuration descriptor for Full-speed */
USB_NULL, /* Pointer to the configuration descriptor for Hi-speed */
USB_NULL, /* Pointer to the gqualifier descriptor */
g_apl_string_table /* Pointer to the string descriptor table */

Is

27 S SW S SN R R H Y SU R SR S S S S S P ST P P A A R A A A A A

void main(void)

{
usb_ctrl_t ctrl;
usb_cfg_ t cfg;
/* Start (MT@ counter operation */
R_Config_CMTe_Start();
e - - p
usb_pin_setting(); /* USE MCU pin setting */
ctrl.module = USB_IPa; /* UsB@ module */
ctrl.type = USB_PCDC; /* Peripheral Communication Device Class*/
cfg.usb_speed = USB F5; /* USB_HS/USB_F5 */
cfg.ush_mode = USB_PERI;
cfg.p_usb_reg = (ush_descriptor_t *)&ush_descriptor;
R_USB_Open(&ctrl, &cfg); /* Initializes the USB module */
/* Loop back between PC Terminal and USB MCU */
while (1)
i
switch (R_USB_GetEvent(&ctrl))
case USB 575 CONFIGURED :
break;
case USE 5TS WRITE_COMPLETE :
/* Read the input from PC terminal*/
R_USB_Read(&ctrl, g_buf, 1);
break;
case USB_STS_READ COMPLETE :
/* Clear start message flag*/
flag_start = @;
/* Instruction te slow down blinking rate is received */
if (('a' == *g_ buf)|| ('A' == *g_buf))
{
/* Get new blink interval lewvel. Maximum level is 9. */
if (interval_level < 18)
{
/* Notify the character received and inform next action */
sprintf(print_str, "\r\n Character 'a’ or 'A" is received. LED2 will blink at slower rate.\r\n");
interval leveld+;
}
else
{
sprintf(print_str, "\r\n This is minimum. Please press 'b' or 'B' toc blink faster. \r\n");
\. i J
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else if (('b' == *g_buf)|| ('B' == *g_buf))

/* Get new blink interval level. Minimum level is 1 */
if (interval_level > 1)

1
/* Instruction to increase blinking rate is received */
sprintf(print_str, "\r\n Character 'b’' or 'B' is received. LED2 will blink at faster rate.\r\n");
interval_lewvel--;
1
else
sprintf(print_str, "\r\n This is maximum. Please press 'a' or 'A' to blink slower. \r\n");
¥
else
sprintf(print_str, "\r\n Press keyboard to control the blinking rate of LED2 {not case sensitive)in\rin a ----> Slower\n\rin b ----> Fastern\rin");

/* Print message at PC terminal */
slength = strlen{print_str);
R_USB_Write(&ctrl, (uint8 t *)print_str, slength);

/* Change blinking rate */
CMT@.CMCOR = (uintlé_t)(5eee * interval_level);
break;

default :
break;
H

if (flag_start == 1)
{

/* Print start message until the lst input from PC host is received */
sprintf(print_str, "Press space bar twice to start ...\r ");
slength = strlen{print_str);
R_USB_Write(&ctrl, (uint8 t *)print_str, slength);
}
M
}

B 6-15 main ¥ TOH USB PCDC 7 FUHr— 3 va—F

6.6 EILFEN—FY 2 7HR— KTHOEST

JOCzzY FEEILKRLIE. 7‘“/‘“%7‘74:!9# #o)wHo L, #FOTOCHY CETNAYILET,

ATy 1. PC host &. RX65N 2MB FH Renesas Starter Kit+ @ USB function 3% 4% %. USB & —
TIL(E=ZB)ZFEALTERLES, (USBfunctionR— FDEEIX., 6.8EF#SHBLTLEELY)

ATy T 2. e? studio TNy Y - IR—XARHF4TT, " FEHYvHsLTITOC Y FEEFTLET,
TOUTH FOREE. IDEDETIZHEEFREE RS MMM - xRS hET,
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ATy T3

1) [YUTFTNLIZOFHRE VEERLET,

2) [[R—KA T 32T, USBLUTILTINA RIZHESRTSH COMERER LET,

3) [OKIZ2YUvyY LEYT,

PCTHA—3IFIULTOYSLMW : TeraTerm)ZRE. UTOFIEEETLET,

Tera Term: FTLIVEE

O TCR/IP

©)
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Telnet
=EH SEH2
ToM LINSPEC

COM3: IntellR) Active Management V|
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B 6-16 USB LU TFILTIM RER
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\src\smc_gen\r_usb_pcdc\utilities\CDC_Demo_Win7.inf &IXBIZ, SRATLAEBRBIFAINESL VR b—

WLTLEEL,

AR =L, 2—3F)T0O45 5 LIK COM E“CDC USB Demonstration” & LTERRLET,
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6.8 BRHXZEY—I (QE)

RAROHERMLERIET SO, BT TV 7r—a VHOBFEY—ILE LT, LR HRIFEEL Quick
and Effective Tool Solution (QE)Z 2t L TL E T, USB function Z##H#ALH/EZIX. QE for USB DfEHA
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ER
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QE for USB:https://www.renesas.com/qge-usb
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