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RL78 77 1)

1.

MR
AEME, LTOLOMLERSNATVET,

1.FFT 54751 8L RL78/G24 FAAFFT 5475
285473 BAHA K (r20an0150jj0110_rl78_fft.pdf)
AU DOEZ : ROM7800LF0010RRC

AHLE, UTOR 1-1DOT7AILDNEENET,
R11FFTSA47351 DOESER

FFT 5475 BAHAF

S
r20an0150jj0110_rl78_fft.pdf BAHA F(AEE)
)—49 XAR—X (workspace)
F¥aA> bk (doc)
%EE(en)
r20uw0099ej0102_fft.pdf A—H—-X3=aTI)
r20an0150ej0110_rl78_fft.pdf BALA K
BZ&3E(ja)
r20uw0099jj0102_fft.pdf A—H4—XI=aTFI
r20an0150jj0110_rl78_fft.pdf | BAHA K (KE)
CS+,e?studio for CC f| (CS+,e2studio for CC)
FFT S4 75 1) (sample¥<¥ > T FTO TS LT+ JLF>¥lib)
libfft_rl78 S2 MDAIib RL78/G13 HFFT 54 735 1) (7> T ZhR) version 1.01
libfft_rl78 S3.lib RL78/G14, RL78/G23, RL78/G24 256 7R1 > +F
FFT 347351 (7> 73k version 1.01
libfft 178 S2 NOMDA.lib RL78/G15 B FFT 54 7351 (7> SHkr) version 1.04
r_fft_int16.h FFTSA4 75 UANY T T74)L
r_stdint.h BEEAVYZIF7TAI
o FNFnYd S L(sample)
rl78g14_fft_ccrl_CS+ H > F)L CS+forCC 7O x4 F(RL78/G14)
ri78g14_fft_ccrl_e2studio H > 7L e%studio for CC 7R - F(RL78/G14)
rl78g23 fft ccrl CS+ %> )L CS+forCC 7O x4y F(RL78/G23)
rl78g23_fft_ccrl_e2studio > 7 )L e?studio for CC 7B =4 F(RL78/G23)
rl78g15_fft_ccrl_CS+ H > F)L CS+forCC AT x4 F(RL78/G15)
rl78g15_fft_ccrl_e2studio > 7 )L e%studio for CC 7B =4 F(RL78/G15)
CS+,e?studio for CC i (CS+,e2studio for CC (RL78G24 FAA))
FFT 54 75 1) (sample¥<H > FIL T T 5 LT 4 IJLF>¥ib)
| r_fft_int16.h |FFTSA TS5 U~y S I74)
FAA i FFT S 4 75 Y (sample¥<H > 7). TO45 S5 LT 4 L4 >¥smc_gen)
Config_FAA FAAR FFT 54 73 1) version 1.00 (64 XU 128 /KA > k
)
YT TRYT S L(sample)
rl78g24 fft ccrl CS+ %> )L CS+forCC 7O x5 F(RL78/G24)
rl78g24_fft_ccrl_e2studio %> 7 )L e%studio for CC 7B =4 F(RL78/G24)
IAR Embedded Workbench F (IAR)
FFT 5S4 75 1) (sample¥<H > FIL TA S S5 LT + L5 >¥lib)
libfft 178 S3.a RL78/G14, RL78/G23, RL78/G24 256 7R1 > ~FH
FFT 54 735" (P> 7 3hR) version 1.01
libfft_rI78 S2 NOMDA.a RL78/G15FFT 54 751) (7> 7 ZHR) version 1.03
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r_fft_int16.h FFTSA4 T3 UNYET74)L
r_stdint.h BEEAVYZIT7AIL
o FFnYg S L(sample)

rI78g14_fft_iar

(RL78/G14)

4> 7JL IAR Embedded Workbench A< x4 ~

rl78g23 fft iar

(RL78/G23)

4> 7))L IAR Embedded Workbench 7O x4 k

rl78g15_fft iar

(RL78/G15)

4> 7 )L IAR Embedded Workbench 7R~ x4 k

IAR Embedded Workbench F (IAR (RL78G24-FAA))

FFT 54 73 1) (sample¥<¥ > F)L T 05 S5 LT + )L F>¥lib)

| r_fft_int16.h

[FFTSA4 75U~y 8741

FAA i FFT S 4 75 Y (sample¥<H > 7))L 7045 S5 LT 4 L4 >¥smc_gen)

Config_FAA

)

FAARFFT 54 731 version1.01 (64 5LV 128 RA > +

YT TRYT S L(sample)

rl78g24 fft iar

(RL78/G24)

4> 7 )L IAR Embedded Workbench 72 x4 k

e?studio for LLVM A (e2studio for LLVM)

FFT 54 75 1) (sample¥<4%> )L

T05 35 L7 % ILE>¥ib)

libfft rl78 S3.a RL78/G23 B FFT 54 7351 (7> 73hR) version 1.01
libfft 178 S2 NOMDA.a RL78/G15 B FFT 54 7351 (7> JSk) version 1.03
r_fft_int16.h FFTSA4 735 UANY T T74)L
r_stdint.h BEEANYZITF7AIL

o FNTnY S L(sample)

rI78g23_fft_llvm_e2studio

H > J )L e®studio for LLVM 7R < =4 ~(RL78/G23)

r'78g15_fft_llvm_e2studio

H# > J)L e?studio for LLVM 7B 2 =4 ~(RL78/G15)

R20AN0150JJ0110 Rev.1.10
Dec.22,25
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2. 475 VEHK
FFTSA T35 U, UTDS4 TS5 UEH (AP) &#HR—FLTLET,
£ 2-1FFT 54 75 UK

API B
R_rfft64_int16 16-bit EE/N R EHFFT (64 RA > k)
R_rfft128_int16 16-bit EE/MNE M EHFFT (128 K41 > )
R_rfft256_int16 16-bit EE /NI EHMFFT (256 RA > )

3. CS+, e?studio for CC FH

3.1 HIREIE

RL78/G13 FHFFT 54 75V INBOEBRIBENEREZRBIBED-HIZERALTLET, TOH, 1—
OBV AHBEHORNFTUTOLSRAEEZERLLZVWTLESN, 4. ERENEZHSLIUVEEL Y
ABIZDLTIE TRL78/G13 A—H—XT=a7I)L N— K17 DE14E E14E RBRBENE
2=l ESBEXL,

LYRE
RBRET-4 - LPRAA (L) (MDAL)
ERET-2-LPXZ2A (H (MDAH)
FBRET—4 - LPR4 B (L) (MDBL)
ERET—4 - LYR4EB (H) (MDBH)
ERET—42 - LYRAC (L) (MDCL)
ERET—4 - LPRAC (H) (MDCH)
FEL R 45
EREa FO—)L - LY R4 (MDUC)

32 avnAS*H T ay
ASATZVIE, UTOAVRAUNF TS IvIZTSA TSV EERLTVET,
(a2t L+ T av]
RL78/G13, RL78/G14, RL78/G23, RL78/G24 256 ik« > FRFFT 5S4 75 1) :

—asmopt=-mirror source=common -memory model=medium

RL78/G15 R FFT 5473 1) :

—asmopt=-mirror source=common -memory model=medium
-cpu=S2 -Odefault
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3.3 FRRE
FRRREZLUTIZRLET,

A—H7T)r— 3 VHEEEIZLUTON—2a K YHLWLOESERATELY,

(VI b2z 7Y—Il]

RL78/G13, RL78/G14, RL78/G23, RL78/G24 256 R4 > R FFT 54 735 1) :

-MERRERE

CS+ for CC V8.06.00
Cavin43

CC-RL V1.10
TNV A

RL78 ¥ 2alL—%

RL78/G15 HFFT S 473 :
-HERKRE
CS+ for CC V8.14.00
e?studio Version: 2025-12

Cavi(45
CCRL V1.15.01
TN A

E2 TXaL—7% Lite

34 ROM/RAM/RAZ v HA4 X

BFFTSA4 751D ROM/RAM /R B v DH A4 XFRDE 3-1. & 32K 3-3&BYTY (BAIEFN

1 0 S
% 3-1ROM/RAM /R4 w5 MDY A X (CS+,e?studio for CC (RL78/G13 F))

AP ROM RAM TPV,
R_rfft64_int16 1260 0 68
R_rfft128_int16 1512 0 68
R_rfft256_int16 2018 0 68

# 3-2ROM/RAM /R B v 9 MY 4 X (CS+,e?studio for CC (RL78/G14, RL78/G23, RL78/G24 256 R4 >

k F))

API ROM RAM Y
R_rfft64_int16 1224 0 68
R_rfft128_int16 1476 0 68
R_rfft256_int16 1982 0 68

% 3-3ROM/RAM /X4 w4 MY A X (CS+,estudio for CC (RL78/G15 F))

API ROM RAM A9
R_rfft64_int16 1358 0 82
R_rfft128_int16 1610 0 82
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35 w53 iER
BFFTSA4 735X, ROXK 34, R 35IZRTEIVay (RFAVN) 2ERALET,

= 3-4 £ 23 EHR (CS+,e?studio for CC
(RL78/G13, RL78/G14, RL78/G23, RL78/G24 256 R4 > +F))

o avs RNE twHLavEH
textf Jag35 A .CSEG TEXTF
.const EHT—4 .CSEG CONST

® 3-5 £9 L 3 UiE#HR (CS+,estudio for CC (RL78/G15 F))

o avg AR oL avEk
text A=A NN SECTION=.text
.const EMT—4 SECTION=.const

36 TA4TTkgE
LLTFDOR 36, K 3-7. R 38IZTKSATSYDS4 TS EE (API) FUH LEONEEREZRLE
-g—o

# 3-6 MLEERFR (CS+,e3studio for CC (RL78/G13 F))

API Time (system clock = 32MHz)
R_rfft64_int16 #9 0.4ms
R_rfft128_int16 #90.9ms
R_rfft256_int16 % 1.9ms

F 3-7 WLEEEFME (CS+,e?studio for CC (RL78/G14, RL78/G23, RL78/G24 256 R4 > +F))

API Time (system clock = 32MHz)
R_rfft64_int16 #50.3ms
R_rfft128_int16 #0.7ms
R_rfft256_int16 % 1.6ms

(] MEFARIRE(CS+)DEITHRMEEHRIMAEZER L TEHA

# 3-8 MLEERFR (CS+,e3studio for CC (RL78/G15 F))

API Time (system clock = 16MHz)
R_rfft64_int16 #929.3ms
R_rfft128_int16 #73.1ms

(] HEFRIRE(e?studio)DEITRMEEHAIMAEZ R L TEHA
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3.7 N—T 3 UER

AKTA4 TZ I, r_fit_a_version ERICXFITN—2 a3 VIEREEMLTLET, LITD extern EF
[CEYIDERITTIERTEHIEMNHEET,

extern const char r fft a version[];

Fl. REGDSA TS VITHEMEIN TS T—2IELUTOEY TY,
RL78/G13 A FFT S4 751 :

const char r fft a version[] =
“FFT Library version 1.01 for RL78 Family (RL78G13) (Dec 7 2015, 17:30:04)";

RL78/G14, RL78/G23, RL78/G24 256 R{ > R FFT 54 735 1) :

const char r fft a version[] =
“FFT Library version 1.01 for RL78 Family (RL78G1l4) (Dec 7 2015, 17:29:42)";

RL78/G15 B FFT S4 751 :

const char r fft a version[] =
“FFT Library version 1.04 for RL78 Family”;

R20AN0150JJ0110 Rev.1.10 Page 9 of 31
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4. |AR Embedded Workbench F

41 AN ZF T ay

RKSATZVIE, UFDIVNRAULA TS avITTSIA TV EERLTVET,

[avA AT av]
RL78/G14, RL78/G23, RL78/G24 256 4 > A FFT S 4 735 1) :

__FAR MODEL
NDEBUG _ RL78

__ NEAR DATA MODEL

__TARGET _=RL78Gl4

RL78/G15 BFFT 54 735 1) :

__NEAR_DATA MODEL
__TARGET _=RL78G15

__NEAR_MODEL
NDEBUG _ RL78

42 FRRIRE

FRREZLUTIZRLEYS,

A—HT7T) =2 a VEAEBEIUTON—2a vk YHLVEDOESHERAT I,

V7 bz 7Y—IL-HARRIRE
IAR Embedded Workbench for Renesas RL78 4.21.1

Cavn4 3

IAR C/C++ Compiler for Renesas RL78 4.21.1.2409

-FINyH

IAR C-SPY Debugger Kernel 8.5.2.7561

43 ROM/RAM/AR&ZwHH A4 X
ZBFFTSA4 75D ROM/RAM /R B O DY A XITXDEK 4-1. R 42 Y TI (BHELIE/ A1 k

) .
% 4-1ROM/RAM /X2 w2 MDY A X (IAR (RL78/G14, G23, G24 256 K4 > k)

API ROM RAM 2B Y
R_rfft64_int16 1226 0 68
R_rfft128_int16 1478 0 68
R_rfft256_int16 1984 0 68

% 4-2ROM/RAM /X% v MY 4 X (IAR (RL78/G15 f))

API ROM RAM 2B WY
R_rfft64_int16 1350 0 82
R_rfft128_int16 1602 0 82

R20AN0150JJ0110 Rev.1.10
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RL78 77 1)

44 w3 ER

EFFTSA4TS5 Ik, RDK 4-3. & 4-412FF €3y (FAVF) #FERALET,
% 4-3 £4 3 3 U1EH (IAR (RL78/G14, RL78/G23, RL78/G24 256 A > k)

o a4t AR
textf PA=R A NN
.const EHT—4
® 4-4 £V a3 VER (IAR (RL78/G15 F))
toalg AE
text 70455 L4
.const EHMT—4

45 S4 T3 kRE
LUTOF 4-5. & 46 1ASATSUDS( TS5 UEH (AP) HUH LEQONBEHMERLET,

% 4-5 JLEEESR (IAR (RL78/G14, RL78/G23, RL78/G24 256 KA > k)

API Time (system clock = 32MHz)
R_rfft64_int16 %9 0.2ms
R_rfft128_int16 #90.6ms
R_rfft256_int16 #31.5ms
EATREIEHRIBERE Z A L TEHA

((¥] #ABIEE(AR Embedded Workbench for Renesas RL78)?

x 4-6 ALIEFERI (AR (RL78/G15 )
Time (system clock = 16MHz)

API

R_rfft64_int16 #918.3ms

R _rfft128 int16 #3944 .4ms
[E] #&BFIEEE(IAR Embedded Workbench for Renesas RL78)D 4T EHAIMAE 23 A L TEHA

Page 11 of 31
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46 /N—T 3 UIER

AKTA4 TZ I, r_fit_a_version ERICXFITN—2 a3 VIEREEMLTLET, LITD extern EF
[CEYIDERITTIERTEHIEMNHEET,

extern const char r fft a version[];

Fl. REGDSA TS VITHEMEIN TS T—2IELUTOEY TY,
RL78/G14, RL78/G23 B FFT 54 751 :

const char r fft a version[] =
“FFT Library version 1.01 for RL78 Family (RL78G14) (Sep 7 2021, 13:40:39)";

RL78/G15 BFFT 54 75 1) :

const char r fft a version[] =
“FFT Library version 1.03 for RL78 Family”;
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5. e?studio for LLVM A

514 a4 5F+Tay
ESATSVIE. UTDAURA AT avIzTSA TS UEERLTLET,
(avRaLF T3]
RL78/G23 FHFFT 54 735 :

CPU Type: S3-core
Optimizition: None (-00)

RL78/G15 BFFT 54 735 1) :

CPU Type: S2-core
Optimizition: None (-00)

52 FRRIE
RARREZLUTISRLET,
A—HF7T)r— a VRERBIUTON—Ca v EYHLVWEDESHERAT S,
(VI ko7 Y—Il]

RL78/G23 A FFT 54 735 1) :
-MERRIRE

e?studio Version: 2022-04(22.4.0)
-CaviA4 3

LLVM V10.0.0.202203
TNy A

E2 T=aL—4 Lite

RL78/G15 A FFT 54 735 1) :
-HERRERE

e?studio Version: 2022-10(22.10.0)
Cavin{4 3

LLVM V10.0.0.202207
TNy A

E2 T=alL—4 Lite

R20AN0150JJ0110 Rev.1.10 Page 13 of 31
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53 ROM/RAM/A

BFFTSA4751)®ROM/RAM/RZ v DY A XFXRDE 5-1. K 52 £HYTT (BEHLIEZNA k

2y y44 X

#) S
% 5-1 ROM/RAM /R4 v MY X (e?studio for LLVM (RL78/G23 f))

API ROM RAM 2B vy
R_rfft64_int16 1224 0 68
R_rfft128_int16 1476 0 68
R_rfft256_int16 1982 0 68

% 5-2ROM/RAM /R4 w49 DY X (e3studio for LLVM (RL78/G15 FA))

AP ROM RAM 289
R_rfft64_int16 1346 0 82
R_rfft128_int16 1854 0 82

54 U3 IFHk

BFFTSA473VIE. RORIZRITEI a3y (RTAV ) ZFALET,
% 5-3 ¥4 < 3 VIER (e2studio for LLVM (RL78/G15, RL78/G23 F))

o304

RE

text

A=EA NN

.rodata

ERT—%

55 S4 751 %RE

LTDE 54, & 5-512KS4TS)DZ4T5)EH (AP) BUE LEOUNERFRZRLET,
% 5-4 WMIBEER (e?studio for LLVM (RL78/G23 F))

API Time (system clock = 32MHz)
R _rfft64_int16 #0.3ms
R_rfft128_int16 #0.7ms
R_rfft256_int16 #11.6ms

& 5-5 JIEEERY (e?studio for LLVM(RL78/G15 F))

API

Time (system clock = 16MHz)

R_rfft64_int16

#529.2ms

R_rfft128_int16

#73.2ms

((F] MERRIRE (e*studio)DEITHMEFHRAIBAEZ A L TEHA
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5.6 /N— 3 UER

AKTA4 TZ I, r_fit_a_version ERICXFITN—2 a3 VIEREEMLTLET, LITD extern EF
[CEYIDERITTIERTEHIEMNHEET,

extern const char r fft a version[];

T KERDSA TS VITBMHSATVS T2 EUTORY TY,

RL78/G23 A FFT S4 7351 :

const char r fft a version[] =
“FFT Library version 1.01 for RL78 Family”;

RL78/G15 BFFT 54 735 1) :

const char r fft a version[] =
“FFT Library version 1.03 for RL78 Family”;
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6. RL78/G24 FAA H

6.1 CS+, e?studio for CC
6.1.1 BIFRRIE
RARREZUTICRLET,
A—HT7 TV = a3 VREBEIUTON—Sa vl UHLOWLOESHEAT S,
VAN ENAEI
RL78/G24 FAARFFT 547351 :
-MERRERE
CS+ for CC Vv8.09.00
e?studio Version: 2023-07(23.7.0)
Cavi43
CC-RL V1.12
TNV A
E2 T2a1lL—4 Lite

6.1.2 RL78/G24 FAARFFTS4 735
64 R4 > F128 7K1 > D APl #FAT 2B AIETRICRT AET, AN— AV 745 L—4%FER
LTFAARFFT SA4 TS EERLTLESLY,
AR— b,V T4 L—2DERMEEBREREIZODVWTIETFTRI—YF—HA FESBLTEEL,
e RL78 AY¥— bk -V 745 L—21—H—H4 K : CS+# (R20AN0580)
e RL78 AY¥— bk -2V 745 L—221—H—HA F:e?studio # (R20AN0579)

RL78/G24 IZ#ED FAAD 7O S LDEIL RELKUTNY HBEICODVWTTRRLI—Y—HA FESE
LTLEEL,
e RL78/G24 FAAY—JLH A K CS+#m (RO1AN7094)
e RL78/G24 FAAY—ILHi A K e?studio #& (RO1AN7095)

FAARFFT 54 73 1I& 256 RA > MIFERIED =8, 256 KA > b APl ZERT HHE1F
libfft_rl78_S3.lib ZEAL T2 &Ly,
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6.1.21 SA4 TSV ERA®
RL78/G24 FAARFFT 5S4 IS JIFAT—brav 749 L—42 AL TERLET,

=

A -~ W - =N A\ [==]
] N i 7 e ] =L I-FDER Li-rOER

Avk-Fb uedl B @ ORE @
£ T.;% % = of% Calculation % i
|_ e | ~ o FFT
NS AT] i
— ks ot /51 &
veE 25‘?“ 77 ] poin ~ & Configuration
v (= yIRUyT . . ’
BE # FAA operation status checking Disabled
@ rbsp HRE
v = FUI7
v [= FAA
& Config_FAA
£ >
£ >

BE [ M-£ [ 7097 |37 4| k-3t 7 8an
6-1FAA EZa—)LOa>74L—3>

1. AX—bPAV T4 T L—R2OBEENSERT S FFT RS > FIEERL T ZELN,
KIEHBIRTEE TN —DEFEIRL TS L
2. HEEEBIRTLETONRTADORENTEET,
3.  ¥src¥smc_gen¥Config FAA [Ca— KMWNEREINFET,
BETHTANT A EUTITRLET,
* 6-1 FAA B{EREERERRDERE T 5 T 0/8T 1
pA=VAG Pt £ BA

FAA operation status checking FAA Eh{EIRBEDHEER

: Enabled : APl ZIE U H BRI FAA Sh{EIRREZRESR L. D%
&Y FAALEMEFDBEIEIS—a—FERLET,
(R_FFT_ERR_FAA ALREADY_RUNNING)

- Disabled : FAA E{EREEDHERZITVVEE AL

6.1.22 J)JotvyH - IV OEE

RL78/G24 FAARFFT S4 JS ) EAKIX, ooz b 7)) 7ot yY - THYOERICUTOES
#EMLTLIEELY,
EBMI BEZIE TR FFT_FAA] T3,

R20AN0150JJ0110 Rev.1.10 Page 17 of 31
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6.1.2.3 APIIZHEE T % work R

RL78/G24 FAA R FFT 54 75 ) AKX, API D% 4 513125 % % work fEi5(Z FAA BITHREE L TL
5 work FBIEEFIRE L T &L,
BE T S work fBIE £ & Tr_fft_int16.h) IZEEE L TLVD TV_rfft_workl TY,

6.1.2.4 APIORVY &

RL78/G24 FAAF FFT 54 75 ) TIX API AFRICRYEZEML TLET,
UTFISEmML-EEZEZRLET,

=62 RYMHE
RYE B
R_FFT_STATUS_OK EERT
R_FFT_ERR_INPUT_NULL AN/85 A —4 input A NULL T,
R_FFT_ERR_OUTPUT NULL H /85 A —% output AANULL T,
R_FFT_ERR_WINDOW_NULL AH7/85 A —% window A NULL TT,
R_FFT_ERR_WORK_NULL AN/8F5 A —4% work B NULL TF,
R_FFT_ERR_FAA ALREADY_RUNNING FAA WEIMEFR T,
R20AN0150JJ0110 Rev.1.10 Page 18 of 31
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6.1.3 ROM/RAM/RAZ w44 X
AZA4TZYDROM/RAM/R B v I DY A XFRDEEY TY (BALIEF/AA MO o

% 6-3ROM/RAM /X% w241 X (CS+,e?studio for CC (RL78/G24 FAA F))

API ROM RAM AEvY FAACODE | FAADATA | FAAR&Z Y Y
R_rfft64_int16 575 0 36 688 1432 8
R_rfft128_int16 704 0 36 688 1808 8

6.14 €U L3 ER
ASA4TFVIE ROR 64 1SR EIVay (BTAVL) #FEALET,

& 6-4 £ L 3 1B (CS+,estudio for CC (RL78/G24 FAA F))

o arg AR
textf Jog 3 A
.const EHT—4
FAACODE FAA O— FfELE
FAADATA FAA 7—% 81

6.1.5 T4 75 MHHE
LUTFIZRSATSUDT4TZ5)EHK (AP) HFUH LEOLRERBZRLET.,
& 6-5 JIBEERY (CS+,e?studio for CC (RL78/G24 FAA F))

API Time (system clock = 48MHz)

R_rfft64_int16 #0.2ms

R_rfft128_int16 #50.5ms

[(F] #HEBRIRE (e studio)DEITREREIFHAMEREZ R L TEHA

6.1.6 /N\— 3 iR
RKSA4TSYIIN—2 3 VIEHRETRT r_fit_a version THIIHR—FLTLWERA, YV—ADANY ZIER
ESHBLTEEL,
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6.2 |AR Embedded Workbench

6.2.1 RHRRIE
RARREZLUTISRLET,
A—HF7 TN r—2 a VHRERBIUTON—Ca v EUHLVWEDESHERAT S,
(VI +bozzT7Y—I]
-RERRERE
IAR Embedded Workbench for Renesas RL78 V5.10.3
Cavn{4 3
IAR C/C++ Compiler for Renesas RL78 5.10.3.2716 (5.10.3.2716)
-a274%9L—42(SC)
Renesas Smart Configurator for RL78 V1.12.0
-TINY A
E2 TXa1lL—7% Lite

[2o4 LA T3]
RL78/G24 B FFT 54 735 1) :

__core = s3
___code _model far
__data model near

6.2.2 RL78/G24 FAARFFT 5475 1)
64 RA > F128 KAV LD API 2FERAT SBEETRICSRIAET, AV—hav T JL—2 %
FALTFAA AFFT 405 ) 2L TLEZELY,

AX— raAV T4 L— 2 OERMGBEAEIZODVTIETRA—F—H4A4 FESBLTLEEL,
e RL78 AY— b2 T4 9 L—4 21— —H4 K :IAR # (R20AN0581)

FAARFFT 547355256 RS 2 MZIEREDT=8. 256 K1 2 +D API ZERAT 1581
libfft_ri78 S3.a ZfEAL T Z&ELY,
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6.2.2.1 4 T VERAE
1. RAX—braV T4 L—520DEH
Windows R4 — kA —a1—Mm5 [Renesas Electronics Smart Configurator] — ['Smart Configurator for

RL78 Vxx.x] ZZIRLFET, BIRE. AT—raV 745 L—2DAL 94V F9PRBELET,
[E] Vxxx [ZSERDN— 3 VICHEAEZTLESL,

Emart Configurator

ANk T19L-5

74 P4UFD ALT
[l -
= 8 |[g MCUMPU/Tyl—3 x = 8| AT x § =D
mE ¥l S aartyy Wrvrv-s
B 1y79sa
» st
(== | ®fF
v A3-7 770t
- D-HAALT (0 kv H)
8 Iy-J x = 8 [ T A-3HFIv) X =8
BE, #RTEIV-MIBYERA.  (0RE
ECR/ER A

6-2 AX— AV 745 L—2DEH

R20AN0150JJ0110 Rev.1.10
Dec.22,25
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2. FRERL
AAY—=ILA—D T THFERAL T4 T L—2a0T7A4I] REVEI VI TEHELSA47RIN
RRSINFET,
(1. [FZybIxr—L] T, TRAREERLET,
(2. [Y—LFz—r:] T. TIARRL78 Toolchain] Z&RL %Y,
@) [Z7ANE]IZ. F7ANBEAALET,
(4). [B7—2av] ZHRBLETS. ZEELEWVGESEF. 8B 20Uy LTREEEZRIRL TS
Z&Ly,
(E] Ta—FR&Epy REUZ200 999 5E, *eww, *ewp, *.ewd, mainc, # & buildinfo.ipcf
T7AIDNIDGEMICERINET,
(5). THT1 Z#9VvyI LT, avI749L—2a3VvIT7AILEERLET,

FRAN-b- 1T -F 771 )

A= b4
FIR DT L- 2307 NOT Ty b T L V- L FT-VESR L TR

h73Y:  RL78 v
Wil ok of Y Y=NF1-

| T4 AT s
(1) RL78/G24 - 44pin ~ | |@1AR RL78 Toolchain (2)
RL78/G24 - 48pin TV Tor Renesas RLTg

RL78/G24 - 52pin

~ RL78/G24 - 64pin
R7F101GLExFA
RYF101GLEXFB
RIF101GLGxFA
RYF101GLGxFB w

— —— |
m-FEET T /0-F58

:ROM size: 128KEB. RAM size: 12KB. Pin count: 64 |

©) |

(4) O7—%3% | C/Users/hmU11983/smarntconfigurator/workspace =65

(5) = T(F) Fvl

K 6-3a>749L—>3r 774 ILOFHBER

6). FEDaAVR—RU FEBMLBRELIEHE, O—FZERL, Oz FERBELET,
(E] *eww. *ewp. *ewd. 8LV mainc 77 ILIEHEIOI— FERTOHFERSNET H.
buildinfo.ipcf Z 7 A JLIZaA— FERD-VIZERESNET,
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RL78 77 1)

FFT 54 75 Y: BAHAF

3.

FAA O VR—=x > hDEM

(1. TRR—F-2a2T74JL—42Ea—] O MaAvR—F2 ] R=DFFIRL. °
MiEM] RE2UEWTLTLEEL,
(2. RIZTYIboz7arvR—x0 bOFER] BE@&Y IJLF2TL-7T)5—2a -

FL—48] AvR—RU rEEMLTLEEL,

YI I 7AiM~ hSE

o

FO%R LA-tOER

Ark-27h udiBB R T—% MDiE &
& It % - =
a3 VINITP IR —F 2 NOER B
e NFAN
ERTHER IV -FY FO— BN BIRLTEL
v & A9-+PuT
v @ JIRUys
@ rbsp i DS >
TN e v
ravR—x> boiahnl
Rey 2405
[ au-zub ShortName 947 K-y A
# AR oIV 05 JI-FEm 131
BAY9-)-547 I-FERE 16.0
B ATy b v T riseE J-FEaE 140
B OryF oS- 947 J-F4RK 160
#F-BIAH I-FEm 150
# 20vo 85/ TH-HhSHEE I-FEm 160
#avKL-5 I-FERE 140
BT4L1-DTVE J-FEm 160
F_g.Lk3v73p.Aybk0_5 W—Kﬁ 180
| ZIVFYTN-PTYT-23-PoE5L-7 FAA JY74¥al-9- 120 I
JUIININTA T F T T J!I“EhL TOu |
| 8- I-FaE 160 v|
M B#H-VavDaET
k]

yhEH., MHE. BEE1 Y1 N TETLET.

RL78 Software Integration SystemE<a1-NEFIV0-FTS
EALNT

TNN) >

&|E f-F 2097|2274 JyR-3v- #TF WY

ILFVTN-FTIT-232-PE5L-F (FAA) B SEORHELECSELETOEYYTT. 32E

#TR

Fr

6-4 FAA Q UR—3 > DB

R20AN0150JJ0110 Rev.1.10
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4. FAA Ea—I/LOAHrO—FK
BEELEIZRRTENTLS Please download FAAdatal 24 v 2§35 E4 00— Ka[ger: FAA €
Da—I)LREREINET, [FFT Library] ZFERLTHHIA—FLTLESLY,

Y e i ~ = L -
VIR PAUM—% > NGE FOER Lf-rOEm
Ivk—Fk L B EORE @

£ 1 A 4 i

| 240521 Ipiease download FAA data I
: |
v & 25-k797
@ rbsp
v & EIIP RL78 FAAES1— OO0k £
v @ FAA : : 229
: : F920-FFBRLT8 FAAE V2~ L EBIRL TS
w Config_FAA
F4HL =53y FTATER
[] SHA Library 1.00 ERETATEE
LED Control 1.0.0
FFT Library 100 |
TT Custom FAA Library 1.00
RL78/G24 Common FAA Module 100
[ Motor Control 1.00
[ Crypto Library (AES) 1.00
[ Filter Library 1.00
— : _ F9v0-F Fevtl
BE R-F| 2099 |9ATL IJVR-FIk #F | #IVAH

6-5FAAECa1—I)ILDOAHO—F
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FAA E2a—)LDavIq49L—>3ay
AHoO0—RENEFAAEDA—)ILO—E LY TFFT] E2a—)LEEIRTEHE, av T4 L—23
VEHEMNRTINET, A —FEBEICRLTaAY I« L—Ya vBEETo>TLEEL,

5.

VI MIT7 UM% N

%l &
I-FOEm Lik-FOER

k=% Bl O E RE H]
B 1 TR + Digital Filter (1) & i
Eae—— v o3 FFT }
—— FFT 64point JonT4 & (2)
v & A9-+797 7| FFT 128point ~ @ Configuration
v @ J1pyd B G : # FAA operation status checking Disabled v |
& r.bsp Disabled
v @ 9T
v & FAA
@ Config_FAA

FAA operation status checking

Check the operation of FAA befare execution.
If FAA is running, retums an error code.
(FAA_ALREADY_RUNNING)

B|E F-F 9097 | Y274 | IH-RVE #T | #IUAH

6-6 FAA ELa—)LOarvI4«5L— 3y

(1). FEHET S FFT#EE (RA > g ZBIRL TS,
] EEERTEETITN—DFEHERL TSN,
(2). FAADEMEREFZRERT H2-H0TONT 1 E2RETEET,
BRETLHTANTAIIUTOEY TT,

% 6-6 FAABIMEREBEREZEO TONT 1
JO/7T 4 [l Bl
FAA operation status checking Enabled | APl ZMFUH TR FAA EERAEZHER L., BRI
&Y FAA DEIMFHDISRIFTS—a—FERLET,
Disabled | FAA BIEIREBDOHERZITLEEA,

R20AN0150JJ0110 Rev.1.10
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RL78 77 1)

FFT 5475 BAHAF

a— FA&ERL
AYX—hr a2 I7450L—4E21—0D
Cr-Y—RI774ILEHALET,

Ma—FOER] KE22EIVVITHE RELERARICKE

¢ Smart_Configurator_Example.scfg % = 0

P

_ iy =
Bk I-FO%ER |Lfi-roEm

X 6-7YV—RIT7AILDER

AX—hkar 745 L—%I&, ¥<ProjectDir>¥src¥smc_gen [ZY—RX 77/ ILEER L., IAR BET 7
ANEAVT AT IT7AIVDORTFIER 12 FilfER] ITERLET,

IAR Embedded Workbench ~®MD&x#&AH
AI—baV T4 L—421% FRTZS32/14F12 IAR REFBERLEE, V—RXT7MILEHIC
IAR Embedded Workbench BEE 7 7 1 JL (*.eww, *.ewp. *.ewd, main.c) ZH7ALFJ, IAR Embedded
Workbench T©7BY x4y b J74ILEERTIREEHY FHA.
TROFIETHEALTLEELY,
(1). IAR Embedded Workbench @ 774 JL] A =—a—hmi5
ED

=9 AR—=R%Z[L1 FA47RIRYIRT, FASz Y b I 7ML DBMREFEENRTNS I+
FESEL, 7O FI774)L (feww) ZFBIRLT TELCI RE2E2O Uy I LET,

M—ZAR—REM<) ZRRLE
(2)-

[Jrum ] #%® FFw Jo03zshm Y-Lm *
T #8771
1 FRI-IAR-2AwW

| A JrLEEso).

11 D-H2AA-ZERER)...
3| -
3| BAUAI(C

G 7-92R-ADEEW
@ U-92A-2E BRI TREX.

Ctrl+N

| X

V=2 ERCH) Ctrl+Shift+

& 7-52R-2%BUAE « v A [ ]« sample > r7eg24 fitiar vy
gl &5 2B HLUTALS-
& BAEETREA.. 1200001500109 78 it A E3
B TATREFL workspace settings
€5+ e2studio for CC are
B A-TEEUL).. €5+, e2studio for CCIRLTE © riegeq fFt iareww
= EDBIP)... doc
. % ezstudio for LLYM
ﬁ{ﬁ@ﬁﬁb&ﬁﬂb[ﬂ an
BREAULI-TAA-2M AR (RL78G24 FAA)
O %7Tn sample
Hi78024_fft_iar ¥
TP EN): | [7-728-277 10 Cewm) v
B<(0) Eaau

6-8 *.eww 77 A ILDEFRAIAH

R20AN0150JJ0110 Rev.1.10
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(B). AR—bFraAV T4 T L—BIZ&2THALIEY—=XT7A4IE, IAR T—HYRR—=R/TAD Y

MZEMENET,
D=02r5=2 * 0 X
Debug w
Frll i+

B @ri78g24_fft_iar — Debug *

& M Renesas 30
L g W smcgen

=1 W Config Fas
Config FAS common.c
l— [b] Config Fad_comman b
l— DOanig_FAA_c:Dmmon.inc:
F— B Canfie FAA r_fit_int16h
Confis FAA 128 int16.c
— DOanig_FAA_Src:.dSp

Ml zeneral

-r_bsp

B r_config

B r pincfe

F— Dlbuildinfo.ipcf

main.c

s

rl78g24_fft_iar

6-91AR T —H AR—ZMIEM

(4). IAR Embedded Workbench @ T7OY x4y k] A=—a—hi T3] EERLET,

(5). T/—F “ProjectName” DA T ar] #A4F7RTRYIRT, [4—=4 v k] 2TDTINA
AERMETNARIZEBLET,
J—F"ri7eg24 fit_iar OA T3
HTdy:
BHOMREMT
CfC++Tn 845
s S(F5UAT Va1 5T5UR T2 2599/¢-7
Output Converter §-7hk s S{TSUEE
AASLENE FIA7 FE NS
EILETFOua: ' : :
1 i |RL?8core 53 - Unspecified Bl 5‘{:fd'ouble DHAL:
ik @3z t) ~3)
COMPort I-FEFI Osatyhe)
EL N v B s
. ear . EELEY
E20 farsy F4 L34 T3UI-NEER Default -
E2 Lite / E2 On-board F-5EFs
EZ-CUBE FAA
EZ-ClBE2 Near Enable FAA
PERT ]
T NearEHDEE
OF7a 07 ELADF 1154 KO
35-ROM D ~ 0xF3000 OxFoEFF
St

6-10 23—y b TNA ADER
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6222 J)JotvyH I/ OEE

RL78/G24 FAARBFFT S4 JS Y ERKG, ooz bty 7oty - U OEHIC
TR_FFT_FAA] EERZEMLTLIZELY,

(TR MNEIDREV )Y LT [T aVE&R, RRSNEZEEBRANDC/IC++a /A 5]%#
RLT, [FUVTEEYHIZTD[LURILERED): (1 1712 1 2RIV BWIZUTOR I O0EEEHL T,
TOK] RAVED )y LTLIEEELY,

J—Fri78g24_fft_iar DA T3

73 THmHE
— A, I8z D41 )
BIRET FERNI IR IREE
ClC+H+T4%1 2
i) Ed IvI-F EMAT 3
Output Converter 2 EE2 E&Eft 7 YAk JUInEyY
FAA Assembler ) ’_,
HAALEILE OEEQ 2N~ FFL I FIEEE()
Bl FEPa, B I IN-FFAL I RUARNTITITAL I HY)
Uh $PROJ_DIR3¥src¥sme_gen¥Config_FAA -
Fhiah 4PROJ_DIR$¥src¥sme_gen¥general
COM Port $PROJ_DIR$¥src¥sme_gen¥r_bsp
E1 $PROJ_DIR$¥src¥sme_gen¥r_config
E2 4PROJ_DIR$¥src¥sme_gen¥r_pincfg v
E20 TUL I N~FT74 (R):
E2 Lite f E2 On-board
EZ-CUEE
EZ-CUBEZ YU ESDROTIO YR
yE1L-R R_FFT_FAA O 7z LAnFUTOtyHEA(P)
T JAYMORERO)
#HlineT1L IT1TEH(G)
St

6-11 ) Jotwyy -/ OFHE

6.2.2.3 API [Z$87E T 5 work $Eig
MO TIE6.1.2.3 APIHIZHEET 5 work Sl = CEC 2 &L,

6.2.24 APIORVYIE
HMIZDOUNTIE6.1.24 APIORY [EEX B &L,
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6.2.3 ROM/RAM/ XAy o HA4 X
AZ4TZYDROM/RAM /R R v I DY A XERDE 6-7 £EYTT (BELIE/N1 M) o

% 6-7ROM/RAM /R4 v D44 X (IAR (RL78/G24 FAA F))

API ROM RAM A9 FAACODE | FAADATA | FAARZ YYD
R_rfft64_int16 579 0 36 688 1432 10
R_rfft128_int16 682 0 36 688 1808 12

6.24 TV L3 ER
ASATSVIE. ROK 6-8IcRTEIay (RTAVL) EFEALET.

% 6-8 4 L 3 U1ER (AR (RL78/G24 FAA A))

a4t AR
textf PA=EAFN
.const EHT—45
FAACODE FAA O — K{EE
FAADATA FAA 7—4 $E15

625 S4 75 1MRE
UTDR 6912KS4T3)D54T5JEH (AP) HUH LEOLERMZERLET,
% 6-9 MITEFRT (IAR (RL78/G24 FAA F))

API Time (system clock = 48MHz)
R_rfft64_int16 #90.2ms
R_rfft128_int16 #90.5ms
(] #ARI%IEE(AR Embedded Workbench for Renesas RL78)(MD =TSt BIMAE 2 A L TEHAI

6.2.6 /N\— 3 iR
RKSA4TSYIIN—2 3 VIERETRT r_fit_a version ZHIFHR—FLTLWERA, V—ADANYSIERE
SHBLTLESL,
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7. YOTWIT—YRAR—RZEZZDMD RL78 77 2 1) T/NA RIZHITT H15E

YOoTIWNT—Y AR=REZFDMD RL78 77 2 ) T/INA A~BITT S581E. RL78 77X DSP &
VX1 TARSATSUDE=HOH L TLTOS Y FOT/INA REEFBERO1AN6716)E ZSBL 1=
LY,
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RL78 772 FFTSA4 275 1): EAAA K
NET B
BETRAE
Rev. #1718 R=2 RL b
1.00 2012.03.31 — R FAT
1.01 2014.04.01 — IS —U/N—2 32 V.1.00 Release 01 IZ&HhE TR A1E
B EE#H,
IAR Embedded Workbench 3t it Z &0,
1.02 2015.04.01 P2 IRy —T/8—2 32 V.1.00 Release 02 [CAHE TE GE
% EH.
1.03 2015.10.01 — CubeSuite+h 5 CS+ for CA,CX [ZZ &
CS+ for CC xthis
1.04 2021.04.13 — CS+ for CC IZ RL78/G23 % 3&#n
IAR % HllB&
1.05 2021.10.25 P6 CS+ for CA, CX % &
P8 — P10 | RL78/G14, RL78/G23 A FFT 54 75 ) OAIErERE 2= FEHr
IAR % B0
P1 £1 FFT 3475 OEZERIC le?studio for LLVM
1 ZEnm
1.06 2022.06.27 P22-P13 | [5. e?studio for LLVM B Z3&#0
1.07 2022.09.26 — RL78/G15 A FFT 54 75 1) OxtIG % B0
1.08 2023.04.19 — RL78/G24 FAA A FFT S 4 75 1) Mxthit %38
1.09 2025.03.19 — RL78/G24 FAA FA FFT 54 75 1) IZ IAR FDxt it 2380,
1.10 2025.12.22 _ CC-RLRL78/G15 BFFT 5S4 75 UDavnRA454+ 73y
% -asmopt=-mirror_source=0 M5 -asmopt=-
mirror_source=common [ZZ &
SATSVREER, TNIZHEWL, FFILAFRADS AT
Z A LHEILE,
ooy bERAR— VT4 L—FIIHE
RL78/G15 LLVM BT RL78/G23 LLVM @+ > 7)o s T
2 b (rl78g15_fft_llvm_e2studio. rl78g23_fft_llvm_e2studio)®
AL VNBELEE
P4-5 HEEROR 11FFT 5S4 5 ) OEGEREEH
P6 32aAVINA5A T3V RLISIGISEFFT 5S4 JS5 ) %8
#
P7 3.3 AHRRED RL78/IGISAFFT 5S4 7S5 8%
P9 3.7 N—T 3 VIERO RL78/GIS BFFT 5S4 7S5 ) 2 8#H
P16 6.1.2 RL78/G24 FAAR FFT 547351
256 R4 > FD API Z2ERT 554 TS VR ZEH
P20 6.2.2 RL78/G24 FAAR FFT 5S4 75 1)
256 R4 D API #ERTH54 TS ) BEEH
P30 7. YO TNIT—Y AR—REZDMD RLI8 77 2 1) T34

RIZBITT HIHEBE EIEM
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HAECHERALEDFESE
CITlE, /M aVERLRISERAT S MEALOEESE] (COVWTHALET., EHOEALOFESFEICOVNTIE. AFF1 AV MELUTY

ZHALTYIT—rESBLTIESL,

1. HESRE
CMOS DI Y FEVOBIEEBHERSLZDLMAITTLHEEL, CMOS RRFHRVFHERICK > TH — MEBRIEZE LD LAHY FT, EffOR
FOBRICIE, BHAHFRLIERALTLIEEED FL—OIYADUr—X | BEHOREM, €EB7— X G EFFAL. MAILTIEICET—
REBLTLESN, TIRFYIRLEICSKELZY., HFEMoY LAEVTSEEIL, £z, CMOS &R E#EE LI=AR— FIZD2VWTHREDK
WE LTS,

2. EBREBEABOLE
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