RENESAS 7V —vavs—k

RA77=s1) RO1AN5901JJ0101
RA MCU®D 7= MDIEC60730/60335C L7 TR -S4 TS5 20';2‘6;2)1
(RA4_CM33) 05.
BmE

SH. BEE AR AT ANE OEZERRT 7Y r—3v a VIR LT TV D72 M & ZatEo
ZRE, VAT ARGHIBWTET ETHRTLERICRY S5oOoH D £7,

7o & Z0X, FERELE T O IBEC60730 22tk 28 AT 51213, BEFEE DR O %2 TREEEO BV ENE
ZRFEET 5 HENE %ﬁﬁ%uﬁﬁézgm%@i#

IEC60730 HI T R BT DT R TOMEE I NN— L TWETA, AnnexHiZv A 713y bfa—5_X—2D
IS AT DOFRFHI & > THEFICEE T, Zhicky, BEEFHEHAO 3 S>OY 7 b7 = 78RR
fltanE 4,

1. 7F7AA: BEOREMICHGTHZ L 2B LIS O TRV HIEERE

Bl ROV —FERXH v b R, BBASIE, 2~ A vF
2. U T AB: HEEORETRWEMELZ LT 2 72D Ofl kR

B VHE O —~ Ty NAETBIXORT vy Y
3. 7T AC: FhliefaZ Bk 5 72 Ol EIERE

Bl - BESN—F—HI L PAEED T2 DY —< Ty T T b
Velhl, RIRVEVHE, Mo, mEE, WU, 7 v I —/A M7 R EORAIL, 7T A B O
ENHHEmMBH Y ET,
ZOT IV r—ary ) — Tl RV TIVY T v =T A—F 2R LT, [EC60730 7 T A B
TR A~DUEILE TS D HEOHTA R4 2R LET, DD/ —F % VDE Test and
Certification Institute GmbH (2 L > CRESINTEY ., T A FMEHAEO 2 —X, ZOT7 ) r—var/—
foFDa— Ry r—VTAFTEET (TRROEEZSMH) |
INHDN—F AT IBC60730 Wl 2 A L L TR S NE L, A AMCUDENLTT X O
BOYVAT MIEETEET,

kSN oY 7 b =T A—F U, VEy MEBIOT w7 7 a0 ThiIcianEd, = Fa—4
W, INEDN—F Y AT AEEORGHIFE T D TIEIITFBRIERH D T+, ZOFFa A M E
TUTHBET 2% T va—Rid, ZhaefT o TIEOFZ R4 L £,

T —ENL—F U DEFRIT, BIVIABRAN RINL—F TR, 2—FIHbERINDZ EIZHEEL
TLEE, Y7 T 2T —F U THR—SINDHTT—ZHEFICERTHY (FursIrhvrXOEE
&) L V7 MU T T BT TR, N R =T REAN=AL (Bl MU v T Ky
7% A< IWDT) OFIERZRFTEIELWY 7 b = THRBITEIETE T8 A,

F: 20 K% = A2 M, European Norm EN60335-1 : 2002 / Al : 2004 Annex R (ZFE-3\\ T3V | MK IEC
60730-1 (EN60730-1 : 2000) N\ OO THHINTWET, EiHEKEO Annex R 121X, EFE. 1F
M, BIOEYT HEEICOWTIEC60730-1 1y P T HH—D— FREENTVET,

2=y k
o TINAR:
- VXY ARAZ7 Y MCU (Arm® Cortex®-M33) %) —X L 7L —F1IRA_R— M

o RRIRE (Tl i)
<{RA6M4>
- GNU-GCC ARM Embedded 9.2.1.20191025 / e* studio 2020-10
- TAR/EWARM Version 8.50.1
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RAZ7 3 RA MCU®D =8 M 1EC60730/60335t /LT TR k-S54 T3 ') (RA4_CM33)

<RA4M3>
- GNU-GCC ARM Embedded 9.2.1.20191025 / e*studio 2020-10
- TAR/EWARM Version 8.50.9

AREIZBWT TRAMCU] EERFRHLTWAEASIEL, U TFofLoZ 2B LET,

#1. RAT7IY MCUEILTTRA MEREY R b

CPUO7 Arm® Cortex®-M33
1)—=x RA6 RA4
Tn—7 RAG6M4 RAGE1 RA4M3 RA4E1
RA6MbS RA4M2
RAGE2 RA4E2
RA6T3 RA4T1
CPU o) @) @) )
ROM o) @) @) @)
RAM o) @) @) @)
@ |20vY o) @) @) @)
?;L’é WIY+vF Kyd84< (IWDT) e) o o o
X | BE e) @) @) @)
'~ "aDC12 0 0 0 0
RE o) - e) -
Port Output Enable (POE) O O @) @)
GPIO o) @) @) @)

Arm® TrustZone® ADXHIZDLVT

KENTTANTAT7Z VL, Arm® TrustZone® (2351 5 F 2 THIL CHFITIND Z L &mite s LTk
Y . RA Project Generator (3¢) @ "Flat Project" CTIER L7z > 7 V70 7T haEHWT, 8fEEZHERL TV E
7

%RA Project Generator D#FEfflIZ, RA FSP (Flexible Software Package) ® K = A h 2 &M 72 &0,

20y DEX1T7HEICET HEER(RA6MS DHEZE)

Uty NEHKDOZ 1y 7 BEE Y 2 —/LiX, FSP (JAR/EWARM ff Fi¢ i SC (Smart Configurator) ) (2L |
#t#:?i—buﬁﬁémiﬁ(mcm7fw&W®MpMWkﬁgh774w)'ﬂmmmw( {ZS
NEF2THEE) T TOFEFTal/ I L0EZTTLHLET—Lbld, LT ENLRENI, ZOREEZEX
27 E— N B2 TS ZE0,

Z D bsp_ cIock _cfgh 77 A%, FSPE7IXSCHA EEXFT A7, [Generate Project Contents] K4 > %
T 7ZNEETIZHLERD Y £9°, BAROREEFECONTE, 48k 7y 7EEE 2 —10
X2 TREEBIETE] 22RTIZS 0,

BB, AL FSP, SCONRN—T g 02k AREFICRLEENHY F9,
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RAZ7 3 RA MCU®D =8 M 1EC60730/60335t /LT TR k-S54 T3 ') (RA4_CM33)

B R
(R o S R 5
1 T 4 = PR 5
1A CPU Y T R ™ LT APl 8
L (@ LV R 17
120 CRCB2 T IL T R s oo 17
122 CRC YV T R DT APl oo, 17
I T = 71 21
1310 RAM TR R TILT N R Lu oo, 21
132 RAM Y T R ™ T T APl 23
(s A w R 33
141 CACIZEBA AU O YT REBDEERR ..o, 33
142 A AT DEIRIEIEIRE oo 33
1.5 BRI F YT EYUTF AT (WDT) oo, 37
LT~ = R 39
L\ TR 40
108 B ettt ettt et e et e ate e s 45
1.9  Port Output ENAble (POE) .....ooiiiiiiie ettt e e e e e e e earee e 48
LI LU 1= TR 54
R == L 1 O SORRRRR 55
72 N 3 = OO 55
2 BT =t NPT 55
212 TR oo 55
7 = (0 1Y RO RRSRTRT 55
221 BHID BB CRC ETE oo en e, 56
2.2.2 B IR A oot 61
2.2.3  FEEAB oo 61
70 T = -\ Y OO 61
P22 I B0 - 3 N3O 61
2.3.2  FEHABT oottt 61
A B R 62
25 MDA YT REYT AT (IWDT) oot 64
P22 S T RO 67
2.7 ADC ..ottt 67
270 B IR A oot 67
272 FBEAB oo 67
2.8 B ettt e e et et e et e ate e e 68
R B0 - 3 N 68
2.8.2  FEHABT oottt 68
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2.9 Port Output ENable (POE) ......ccciiiiiie ettt ettt et e e e enae e 68
2.0 O TR R D BB B e eeee ettt et ettt e e et ae et e e et e et et era e 69
A I = 1 BN N ) 1 4= SRR SR TP SRR 69

2.0 GO e 71

B R T R e 72

31 RABMA B e R oo 72
G 70 1t 51 = N 73
R T 2 O 1Y TR 73
G TR T T L | R 73

4, 8 : 70V IBEEED A —ILDEXFLTEREMBIESREZ (RAGME DHEZH)......... 76

4.1 €2StUdIOFGNU-GCC DG B et 76

4.2 LARIEW ARM B B oo 77

2 A s e G 5 o7 el OO TR R PP PPRRRN 78

B BT BB e 79
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RAZ7 3 RA MCU®D =8 M 1EC60730/60335t /LT TR k-S54 T3 ') (RA4_CM33)

1. 7RG

1.1 CPU

ZOETHE, CPUT A ML —F 2O WTHIILET, (B : IEC 60730: 1999 + Al : 2003 Annex H-Table
H.11.12.1 CPU)

OV N7, ROCPUL Y REZEZTARLET,

£11 TRAPEINBLORI—ERX
CPUO7 Arm® Cortex®-M33

gFL—F RA6M4 RA4M3
RAGMS5 RA4M2
RAGE1 RA4E1
RAGE2 RA4E2
RAG6T3 RAA4T1
RALS R4 RO-R12
HEL R A MSP_S, MSP_NS,
PSP_S, PSP_NS,
LR,

xPSR (APSR, IPSR, EPSR),

PRIMASK_S, PRIMASK_NS,
CONTROL_S, CONTROL_NS,

FAULTMASK_S,
FAULTMASK_NS

BASEPRI_S, BASEPRI_NS,
MSPLIM_S, MSPLIM_NS,
PSPLIM_S, PSPLIM_NS

JOagSLhoUs PC
FPU #i3k L X 2 (S0~ S31) S0-S31

FPURIIL X% CPACR, FPCCR, FPCAR,
G¥) FPSCR, FPDSCR

TAMRELORA

LYV RAEDELTE, TAMRIZESDTEY F 74— L FOBEARLGEDHILOLHY ET,

V—A7 7 A opu_test.c i, CEBELZMALIZ CPUT A FOEEERMIL L, 77V SiERK
(CPU_Test_Control) IZIKFLCL Y AXIZT 7R ALET, WHLUAZOH v TV U TT A RN—Y
a EMHT DL, 7 7 A /v cpu_test_coupling.c HbMETT, AT A MIT U7 U SEERBEEKICKLTF
L‘ij‘o

TestGPRsCouplingStart_A
TestGPRsCouplingRo_A
TestGPRsCouplingR1l _R3_A
TestGPRsCouplingR4_R6_A
TestGPRsCouplingR7_R9_A
TestGPRsCouplingR10 _R12_A

TestGPRsCouplingStart_B
TestGPRsCouplingRe_B
TestGPRsCouplingR1_R3_B
TestGPRsCouplingR4_R6_B
TestGPRsCouplingR7_R9_B
TestGPRsCouplingR10 R12 B
TestGPRsCouplingEnd
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HHWE, CPU_Test_General Low, CPU Test General High 7tk 7 VU SiEMKAZEMA LT, WHLY
AB T ARLET,
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RAZ7 3 RA MCU®D =8 M 1EC60730/60335t /LT TR k-S54 T3 ') (RA4_CM33)

Y — A7 7 A )b cpu_test. ¢ i%, FPU_Control 7k 7 ) SFEBBICHIEFE L CFPURIBIL P A2 %27 7 &
ZLET, FPUTLIEL VA X DFEET A M3—2 g v a4 538:461% fpu_test_coupling.c 7 7 A L b 44
g quo

TestFPUCouplingStart_A
TestFPUCouplingSe _S3_A
TestFPUCouplingS4_S7_A
TestFPUCouplingS8_S11 A
TestFPUCouplingS12_S15_A
TestFPUCouplingS16_S19 A
TestFPUCouplingS20_S23 A
TestFPUCouplingS24 _S27_A
TestFPUCouplingS28 S31 A

TestFPUCouplingStart_B
TestFPUCouplingSe_S3 B
TestFPUCouplingS4 _S7_B
TestFPUCouplingS8 S11 B
TestFPUCouplingS12_S15 B
TestFPUCouplingS16_S19 B
TestFPUCouplingS2@ S23 B
TestFPUCouplingS24 S27 B
TestFPUCouplingS28 S31 B
TestFPUCouplingEnd

HHUME, FPU_Exten 78> 7V SRR EZFEA L CFPUILIEL VA X 2T A N LET,
cpu_test. h~v ¥ 77 AL, CPUT A C~DA L F 7 x—A &ML 4,

KT A MIZEVIAZORERNRFHEHEZLZT A ML TWET, APIEEEICIZ, 77X MO REZRT R IE
EH EFHAL, RbVIZINEDOT A FO2—FiX, ROESTET KA IERTI2MLERH D £
ER

extern void CPU_Test_ ErrorHandler(void);

TP ENTHA. CPUT A MIZOEEICY Yy 7 LET, ZOREIE return L TIEWIT EH A,

TRTOT A MBEEIL, CBEEFOH LEDO L URAXBEIFEORANIENE T, LEEB-T, =2—HixZh b
DOBEE T O CEBEDO L HIZMOHT ZENTE, FANCLVAXEERET2VR2E5ELHY 8
/Uo
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RAZ7 3 RA MCU®D =8 M 1EC60730/60335t /LT TR k-S54 T3 ') (RA4_CM33)

111 CPUVYZ ko x7 API

12 CPUY I RYTF7APIV—XT74I)L

T74IL%A

cpu_test. h
fpu_test. h

cpu_test. ¢
cpu_test_coupling. c
fpu_test_coupling.c

TestGPRsCoup | ingStart_A. asm
TestGPRsCoup | ingRO_A. asm
TestGPRsCouplingR1_R3_A. asm
TestGPRsCoup | ingR4_R6_A. asm
TestGPRsCoup | ingR7_R9_A. asm
TestGPRsCoup | ingR10_R12_A. asm
TestGPRsCoup | ingStart_B. asm
TestGPRsCoupl ingRO_B. asm
TestGPRsCouplingR1_R3_B. asm
TestGPRsCoup | ingR4_R6_B. asm
TestGPRsCoup | ingR7_R9_B. asm
TestGPRsCouplingR10_R12_B. asm
TestGPRsCGoup | ingEnd. asm
CPU_Test_Control. asm
CPU_Test_General_Low. asm
CPU_Test_General_High. asm
fpu_control. asm
fpu_exten. asm

TestFPUCoupl ingStart_A. asm
TestFPUCoup| ingSO_S3_A. asm
TestFPUCoup ! ingS4_S7_A. asm
TestFPUCoupl ingS8_S11_A. asm
TestFPUCoup ! ingS12_S15_A. asm
TestFPUCoup ! ingS16_S19_A. asm
TestFPUCoup| ingS20_S23_A. asm
TestFPUCoup| ingS24_S27_A. asm
TestFPUCoup| ingS28_S31_A. asm
TestFPUCoupl ingStart_B. asm
TestFPUCoup| ingS0_S3_B. asm
TestFPUCoup| ingS4_S7_B. asm
TestFPUCoupl ingS8_S11_B. asm
TestFPUCoup! ingS12_S15_B. asm
TestFPUCouplingS16_S19_B. asm
TestFPUCoup| ingS20_S23_B. asm
TestFPUCoup | ingS24_S27 _B. asm
TestFPUCoup | ingS28_S31_B. asm
TestFPUCoup | ingEnd. asm
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B cpu_test.c 771l

Syntax

void CPU _Test All(void)

Description

UUFIZEERT 5T X TOT X MERDIAF TIFATLET,
1. A7 VTRV RAZT A MeERT %6 (TRt 11 22H)
CPU_Test_GPRsCouplingPartA
CPU_Test_GPRsCouplingPartB
2. Wy TV THALI AL T A NEERLRONEA:
CPU_Test_General Low
CPU_Test_General High
CPU_Test_Control
CPU _Test PC
5. W7V U T FPUSRL P AZ T A M &EHAT 56 (Tit, H223H) .
FPU_Test_FPUCouplingPartA
FPU_Test_FPUCouplingPartB
6. By TV T FPURLEL P AZT A MM LAaWEa
FPU_Exten

7. FPU_Control

Taty PRRHET— RTHDHZ L AMRTHDIX, MO LtOBEBOEBMLTYT, ZOEERIERET
— R TR ESNTG6. 3oL YA Ly MNIFERHEETE— R TT 7 BATERNWZD, 7 A MIKK
LET,

CPU_Test_Control B¥u%., AZ v 7 RA L HZ LI X% (MSP & PSP) 25 A T 5720, TA D
fil, MSPLIM, PSPLIM L' Y AHXI|ZX D AKX v 7 RA K QBRI —FREIIC NI /20 7,

ZOT A MOM, BV IABDBFELRWE DIZT 5 DIEFOH LoD BEETT,

TP SRS A, FMNBBE% CPU_Test_ErrorHandler OV & E 9,
FEHZOWTIE, HxOT A FESRLTLIZEN,

H1: =— RN ® #define USE_TEST_GPRS_COUPLING IZ, LH L YA Z DT A M H & 2 Bk % 5
RID7OICHSET,

2 : 22— KNO #define USE_TEST_FPU_COUPLING |X, FPUJLIEL ¥ A X DT A MIfEH &5 B
IR DO S ET,

W

Input Parameters

NONE | N/A
Output Parameters
NONE | N/A
Return Values
NONE | N/A
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Syntax

void CPU_Test PC(void)

Description

ZOKIE, Tar I ahhy o (PC) VIUAXETARNLET,

ZHUCE D, PCOMRICEELTWD Z L2l LE T,

MEAOEZ v a VIEE SN EFRHTZ L CPCOREEL CWA 22T AN LET, ET0=
DIZBEENPEFOH ENDEE, PCLYAXE Y BKEIZRD K HIZ, BENSINcEEEZRET 52 &
MWTEET,

Z OB, BN ERICFITEINE I L 2R TED L0, BESNTANATA—XONIRHEEZIEL F
T, ZTORVENRELWVLEI DR TF =y EINET,

T TP SRS A. SMBBEI% CPU_Test_ErrorHandler 23FFOVH & E 9,

Input Parameters

NONE | N/A
Output Parameters

NONE | N/A
Return Values

NONE | N/A

B CPU_Test_General_Low.asm 77 A JL

Syntax

void CPU_Test General Low(void)

Description

ALY A% RO, Rl, R2, R3, R4, R5, R6 BXURTZT A FLFET, LI RFAFIXTTTA SN
7,
LA DERT DN,

1. WHFDLY AKX h'55555555 & EX AL E T,

2. MAEDVIAZZGH, —BLTWDLZLE2HRLET,

3. WHFDLYAHIT h' ABAAAAAA & E X AHLFE T,

4. WHDVIAZ ZFHHr, —HLTNWDLZEaMRLET,

ZOT A NOM, FIFE BT D OFMEOH L e o FE T,
T - ENT=HA, AMTEI% CPU_Test_ErrorHandler 23FFONM SV E T,

Input Parameters

NONE EA

Output Parameters

NONE | /A

Return Values

NONE EA
R01AN5901JJ0101 Rev.1.01 Page 10 of 79
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RAZ7 3 RA MCU®D =8 M 1EC60730/60335t /LT TR k-S54 T3 ') (RA4_CM33)

B CPU_Test_General_High.asm 2 71 JL

Syntax

void CPU_Test_General High(void)

Description

WHL A% R8, R9, R10, RII BLXURI2ZEZTAMLET, LIVARAFFIXT TTAREINET,
LY AS DT ITDONT,

1. DL YAZITh'55555555 2 X IALE T,

2. WDV IYAZ &G, —BHLTWDLZ 2R LET,

3. WHFDOLYAHIT h' ABAAAAAA & E X AHLFE T,

4. WHDVIAZ ZFHHr, —HLTNWDLI LR LET,

ZOT A MO, FIs AN T D OIFFFOH LeBE O LT,
T - ENTEHA. AMTEI% CPU_Test_ErrorHandler 23FFON &SNV E T,

Input Parameters

NONE | N/A
Output Parameters
NONE | N/A
Return Values
NONE | N/A
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B CPU_Test_Control.asm 271 JL

Syntax

void CPU_Test Control(void)

Description

ZOREIE, B A (TARAL ALV ERDD [R1D TANINDLVURAY | 28) 27 A
FLEF,

IDOTARTIE, VYAFX RI~RADEREL TWDHZ E&AfEE LTWET,
WHE, HKVVAZOTANFIRZTKD &L TT,
KV TAFIZONT,

1. h'55555555 & E X AL E T,

2. HEAIRL T, fE7A3 h'55555555 Th D Z & 2 flEd L7,

3. h'AAAAAAAA & EXALET,

4. AR LT, 52 h' AMAAAAAA TH D Z L & fER L £ 7,

el LYRAZHADREDOE y FOFIRIZEY | ZOFIERTFATENLRWEENH DL Z LITERLTL
EEV, IO —ATIEMMOT A MENEIRI N TN ET,

Taty P RRHEET- N THD I L 2R T 501, MO LTOBBOERETY, HFFEE—FTIO
BB END L. FERHEE— FTIEI—HOL P 2F Yy MIT 7 BATE W=D, 7 & Mkl
LET,

ZOT A MDOM, FISE DT D OIFMEON LeBEBoELTT,

o ZOT A N TSN BT 20BN B D 72, FAULTMASK 3 X OV PRIMASK 137 A b &

Hh, LER-T, 251X FAULTMASK B X OYPRIMASK # 2 FE 457 A NPT 7T 4 74L&
NEEA,

T TP SRS A. SMBBE% CPU_Test_ErrorHandler MOV & E T,

Input Parameters

NONE | N/A

Output Parameters

NONE | N/A

Return Values

NONE | N/A
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B cpu_test_coupling.c 271 JL

Syntax

void CPU_Test_GPRsCouplingPartA(void)

Description

HWHLYZAZ RO RIZZTARLET, VYRAXBO/RAEENPREOINET,
WAV AZT A MI/S—F A L— | BTHKRESH, ZOBKIZ \—KhATT,
ZOT A NOR, BIVIABRDBRELRNE HIZT 2 DIEFFOH Lo FLETT,
T TP S zgA. SMBBI% CPU_Test_ErrorHandler 23OV & E 9,

Input Parameters

NONE | /A
Output Parameters

NONE | N/A
Return Values

NONE | N/A
Syntax

void CPU_Test_GPRsCouplingPartB(void)

Description

HWHLYZAZ RO RIZZTARNLET, VYRAXHO/RAEZENPREOINET,
WALV AZT A MI/S—h A L8— | BTHKESh, ZoBEKIZ S—kBTY,
ZOTANOR, BIVIABRDBRELRNE HIZT 2 DIEFFOH LxBEEOFLTT,
TIPS gA. SMBBI% CPU_Test_ErrorHandler 23OV & E 9,

Input Parameters

NONE | N/A

Output Parameters

NONE | N/A

Return Values

NONE | N/A
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RAZ7 3 RA MCUD =8 M 1EC60730/60335E/IL T TR LS4 TS5 1)

(RA4_CM33)

B fpu_test_coupling.c 271 JL

Syntax

void FPU_Test_FPUCouplingPartA(void)

Description

T =R ENTESE,

FPUILEL U AH S0~S31 &7 A F LET, LI RAZBOREEESESBREISNET,
FPUJEIRL VA X T A Md/S—k A &%— | B TR &L, Z oI —F A TT,
ZDOT A RO, EIVARDPFEAELRNWE D129 D DOEFFFOH Lo &EETY,
HBEA%% CPU_Test_ErrorHandler 23MEONH &L E T,

Input Parameters

NONE | N/A
Output Parameters

NONE | N/A
Return Values

NONE | N/A
Syntax

void FPU_Test_FPUCouplingPartB(void)

Description

FPU LI L VA% S0~S31 &7 A M LET, LI AZHORAREENHEHIILET,
FPUMLELV VA X T A ME/S—h A &/8— h B THiR S, ZoOBEEII S—F B TT,
ZOT A MDOM, FIAAZDFEAEL LWL 22T D OO Lo ELTT,
T - ENTEHA, AMTE% CPU_Test_ErrorHandler 23FFON SV E T,

Input Parameters

NONE | N/A
Output Parameters

NONE | N/A
Return Values

NONE | N/A
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RAZ7 3 RA MCU®D =8 M 1EC60730/60335t /LT TR k-S54 T3 ') (RA4_CM33)

B fpu_exten.asm 774 JL

Syntax

void FPU_Exten(void)

Description

FPUPLIRL VA% S0~S31 %27 A M LET, LIARFIIXTTTAMEINET,
LY AR DERTITONT,

1. WHFDLYAHZ|T h'55555555 & EXIALE T,

2. WHDVIAZEH KR, TNON—HTHI AR LET,

3. WD LYAHIT h' AAAAAAAA & E X AL F T,

4., WHEOVIAZ EHHL, TNON—BTHZ Ea2MR LET,

ZOT A MO, IS E BT 2 OIFFFOH LcBEES O ETLTT,
TIPS gA. SMBBE% CPU_Test_ErrorHandler MOV & E T,

Input Parameters

NONE | N/A
Output Parameters
NONE | N/A

Return Values

NONE | N/A
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B fpu_control.asm 274 JL

Syntax

void FPU_Control(void)

Description

FPURIBIL AL (FANAL ALV R D720 TR 11 TARSNDVIRZ ] 2BH) 27 AMLE
T TOTAMI, VYAZ RI~RIODPHEREL TWAD Z L &AHEE LTWET,
BE, FLVAZOT A NFIRITKRO LB TT,
LV IUAZIZONT,
1. h'55555555 ZEHXALE T,
2. WEAHY . fEAY h'55555555 ThDH Z & aflER LET,
3. h'AAAAAAAA & EXIAKLE T,
4. BEAIK LT, fE2S h' AMMAAAAA Th D Z & &b L £77,

2L, VORENOREDE Y ROFIRIZE Y ZOFIERFHF I SNR2WGERSH L Z LITEE LTS
FEV, TRHDr—ATHE, o7 A MENEIRS N THET,

Taty P RRHEE- N THD I L 2R T 201, O LTOBEBOBRETY, HFFFEE—FTIO
RBAEAIFON ESND &, ERHEE— R TIE DO LV AX E Y MIT 7B ATEX Wb, T A Mk
LET,

ZOT7 A MO, B E NS D OIEEOM Lo o H5{1: T,

=T - EN=HA, SMTEI% CPU_Test_ErrorHandler 23FFONH &NV E T,

Input Parameters

NONE | N/A
Output Parameters
NONE | N/A
Return Values
NONE | N/A
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1.2 ROM

ZOETIE, CRCL—FT U ZHEHALZZROM /7T v a2 AEYTAMIOWCHHALET, (R : IEC
60730 : 1999 + Al : 2003 Annex H— H2.19.4.1 CRC — Single Word)

CRCZ, A EVDOARICESWTH Y= FNEZTF = v 7 V22 ERT 2 REEG/— T —Hil#HIE T,

CRCF v 7 HLE, AvE—IE Y RARNI—A0FE Y MED BNV 2L (& Tl < XOR Z1EH)
nROZERDOBREAEET. ES ntl ODEFEFA (short) By FA MY —AIZE B304 F UBREOREIST
T, BREOFNC, nfiotaeR’ At v —Y 2 M) —AlZBMENET, CRCIZ, XA FT U N—=FKT =T ~D
FEIENH TR b o LT Wiz, ISR ERET,

ROM 7 A M. ROMNAED CRCEL%E FOAEMR L THRIFTHZ L THEHATEET, ROM /L TT A MT
X, ACCRCTNVIY XLZHNCHZIZCRCIEEZAK L, BRIFLTBW- CRCELHELET, 2D
FiET, TRNTOIEY bT—L@mWEEDO~LFEY b5 —%3E L ET,

D> CRC ¥ = % L—Z 2 X > THERNCAR SN/~ CRCIE & i3 234, AR CRC 7/ XAHN
B TH-oTH, HBEHERENE R ORVWERNNW Db A0 ENRLETY, 2z, 7—4%
TN XNIHETINERF, RSN A VY I T v T —T7 NV THRESNDE Y MEF., HDWVITEBED
CRCIED E Y MIBLERIBFOMAEDEETT, VAT LRy 72T T ) My T T v
DO FIRIET 2HE bREICRY £4, /2. —HOTF Ay HIXROM ETOY 7 b =T 7 LA 7 %%
HIA2500H0 . FOESIET ANy VHIZROM ONEREXZHZ 5N TLE D AfREMELRH Y £97,

ZHH CRCEDFEFEZ, EHT LY = F=— TRV 3, FELOFIRIZ, 2. 84610 2.2 ROM
EZRTZS 0,

1.21 CRC327J)LTUXL

RAMCU (Z1E, CRC32 7 /LT Y XADYHR— F 23 AHEZ: CRC GREITTERE) EAZRPHKR I TNE
4, TARNYTZ7 U =TE, 328y F CRC32 4R+ 5 X 912 CRCIHEFE B ZRELE T,

ZIHA = 0x04C11DB7 (x2 + x20 + xB + x2 + x10 + x2 + xM + x0+ x¥ + X7+ x>+ x* + x>+ x + 1)
g = 32 bit

HI# i = OxFFFFFFFF

h’FFFFFFFF & @ XOR G5 RAY CRC I s

122 CRC Y7+ x7 AP

ZotrvarOBBIT, CRCHELZFE L. ROM I STV DHIE L Hl L TE OIEREME 2 BEET 272
DI S ET,

FT_RTHY—Z X ANSIC TERENF 9, renesas.h~v ¥ 7 7 41T, RAMCU DL Y R X EFRNS
FnET,

%13 CRCYIZrYTF7APIYV—RT7A)L
T74IL%&

crc.h
crc_verify.h

crc.c
CRC_Verify.c
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B CRC Verify.c 7274 L

Syntax

bool_t CRC_Verify(const uint32_t ui32_NewCRCValue, const uint32_t ui32_AddrRefCRC)

Description

ZOBEEIE., IR CRCOBMEINTWAT RLAZIRHET A Z Lk, #H LW CRCEAESIR CRC &
e Uk,

Input Parameters

const uint32_t HE X785 LV CRCHE
ui32_NewCRCValue

const uint32_t 32y N2 CRCEDKIENDST FL &
ui32_AddrRefCRC

Output Parameters

NONE N/A
Return Values
bool_t True =7 A /XA False = 7 A b KR

Hcrc.c771J)

Syntax

void CRC_Init(void)

Description

CRCEY z—vZHHk LEd, ZoBEKT, tho CRC B EZFEOH RN THLERH Y 97,

Input Parameters

NONE | N/A
Output Parameters
NONE EA
Return Values
NONE | N/A
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Syntax

uint32_t CRC_Calculate( const uint32_t* pui32_Data, uint32_t ui32_Length)

Description

ZOREBIT. B—ofBESN AF VEKD CRCZEHE LET,

Input Parameters

const uint32_t* TANTHAEYORBEIRTARA 4
pui32_Data

uint32_t ui32_Length | B 7/ U— REMNOTF —ZDEX

Output Parameters

NONE N/A

Return Values

Uint32_t A5 S 7 CRC32 il

LN oBEE, A€V Sk EZEMIZEGY FLA LRI THRETERWEAIEHIE T, b iddHE
g7 v a AT AV A BN D HEA R L 9, ZauE, BIE CRC_Calculate 23 1 [ BIEIEON
L CRRIA 20 i X 2SI b TE £9,

B crc.c 771

Syntax

void CRC_Start(void)

Description

T2 DZEERBT DT OOFT Y 2 — L a2 LE T, BI¥ CRC_AddRange 3 2 ailc 2z 114
FEONH L&,

Input Parameters

NONE | /A
Output Parameters
NONE EA
Return Values
NONE | /A
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Syntax

void CRC_AddRange( const uint32_t* pui32_Data, uint32_t ui32_Length)

Description

BEDOT RV A THERR S LD T —# D CRC %R T 5454 1L, CRC_Calculate Tix7e< Z 0Bk %
ERLET, &AIZ CRC_Start ZFFONH L, RICHE 2T R L AP Z & 12 CRC_AddRange % FEOMH
L. &®%#% CRC_Result ZM-OMH L C CRCIEZEUfF L E7,

Input Parameters

const uint32_t* TARNTHAEVFHOKALIRTRA X4
pui32 Data

uint32_t ui32_Length 07U — NRAOT =2 DRk S

Output Parameters

NONE | /A

Return Values

NONE | N/A

Syntax

uint32_t CRC_Result(void)

Description

CRC_Start 23FFUME & 41, CRC_AddRange BBz M L CEM S N7z, T AE U #HIH 5
CRCEAZFH L ET,

Input Parameters

NONE EA
Output Parameters
NONE | N/A
Return Values
uint32_t FHE X7z CRC32 OfE
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1.3 RAM

March 7 A X, RAM Z7 A T 28R 172 FiEE LTE<HMbBENTWD —HDT A M TT,

March 7 A hit, March =L X > FOFRRP—7 A THEMRINET, March =L A > M, IROEBLIZH:
DENZ, AFY T LARNOTRTOENCHEHA EINSEROBNE —7 o 2T,

— Iz, TATY XLEERT D March T L A 2 RRZWNEE, ZOREED ASN—RK I\ ELFEITR, EITH
MIMEL 20 9,

T3 Y XN EARITHEER T GRED RAM I RFF S 720, kST s 7 2 S BB IERIE
AT a BT 0, AT VONEERETEET, UL, EBEOT ATV X LEFETTDHAEINC
ARV EEREMEEINTZAAy T 7ICab—L, TAMOREZIINYy 77 0b ATV EEILT LI LK - TEE
SNFET, APLIZIZ RAM 7 A MEIKZIT TR, Ny 77 b HEBMIZT A M54 7 v a vBEERTH
\i@_O

T A MO RAM I, 7 A PO FRICHEH TEETA, TOLORAZ v 7 IHEHENS RAM O
T A2 NBERCHEEIC 2 £9, ZOMBEAMRIRT A7-0I12, APLIZIZAZ v 7 OF & NI T 5 BHMRN
GENTVET,

WD 7 varTE, F ED March 7 A2 MZOWTHIALET, HWT, Y7 by =T7 APLOAARZ R LE
KR

1314 RAM TR 7)Y XL
(1) MarchC

March C 7 /b2 Y XA (vande Goor 1991) 1%, B T LODEEANRH D 6 >DO~—F L A b THERL X
. ROMEZE K L ET:

1. HEiBdkfE (SAF : Stuck-At Faults)
o BAFEFITTAVOBEMITFEIC0ESIT1ITT

2. BREE (TF : Transition Faults)

o 0=l FHIT120DBEBBENTERNVELETIEZT A
3. By 7Y 7lE (CF : Coupling Faults)

o 1 ODDBEANDOEIALBECZID, 2FBOBLVONENETIND
4. T RLAFa—FlglE (AF : Address decoder Faults)

7 RURAT a—Z sy b5 x 5EE

BEDT RLAT, BT 7 BATERWN
BEDBNMIT 7 ATERN
HEDT FLAT, BEOEBNVCRERICT 72815
BEDRMIZ, BEOT RLANLT 78 ATE 5

6 OO March—= L A2 " NH Y F9,

. TLAIZTRTOE2EZADL

2. W FMUT RLADLLBBLT, 02V —F, 12T b, TbAZ2EY hZ &AL 27U AL b

3. M7 RUANGBBLT, 12V —F, 0294 b, TLA%2Ey hZEIZA 27U AV b

4. BT RLADBBDT, 02 —F, 12914, T4y hZEICFZ U AL |

5. B IIT7 FLADBID T, 12V —F, 02T b, TLA2Ey FTEIZTF 27U A B

6. TLAMBLTRTOOEY—FK
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(2) March X

H: 273 AL RAMCU HICIFFEEINTWARWNWED, Fitd March X WOM X—Y g3 D5 %
HHE L TIRLET,

March X 7L X hiL, B T6 ODOEENH D 4 DD March =L A > N TR ENET, ROBEL K
HLET,

&k (SAF)

EREE (TF)

Kfinh ~ 7Y > 7 (CFin : inversion Coupling Fault)
7 RUVATFa— kg (AF)

DO March =L A2 B H Y FT,

TLAIZTXTO0&ETA b

BT FLANPGEALT, 02V =R, 1E2TA b, TLAEZEY FZEIZA 2 U A b
K EMT RUADBEBLT, 12V —F, 0274 b, TbA%2Ey hZEIZTZ7 U A b
TLAMLTRTCOET—F

O oA e -

b=

(3) March X WOM (Word-Oriented Memory version)

March X Word-Oriented Memory (WOM) 7 /L3 U X A%, 2 BB CTEYE March X 7 /L 2 Y X A0 BAER S 4
FL7, . EHED March X I1E, YU Ay hF—2 22— OFEHNL, AFY T 7 & ARICE LV
F— AR — DRI ENE T, ZOBETOT A ML, EIZ7 RLATF a—XEELZETeU — R
fEEAZBRH L COET, 2BHOEMIT, 25O March =L A2 F&BMT52 LT3, 1 DHIZHLE Y
MR HNZIR DT =2 — L, 2 0BI3F0#E2FHLET, b0 A2 FoBEME, vV
— KNI TV T T =V N ERET 52 LT,

6 OO March =L A B H Y £7,

. 743X TO0ETA b

2. HFNLT RULANGEMLT, 02U —FR, 12714, TLA U —RBEMNTA 27U A b

3. EMT RUANGEMHBLT, 12V —FK, 0714 b, U—FRZELWZTZ U AL b

4, BT RLADLLBEBLT, 02V —F, "AA2 T4 b, TLAZTU—RENTA 27 U A b
5. W EMOT RUANGLIEDT, "MAAZU— K, W55%T 4 F, U—RZTELIZTZ U ALK

6. TLAMLBTXTOWS%EY—F
R01AN5901JJ0101 Rev.1.01 Page 22 of 79



RAZ7 3 RA MCU®D =8 M 1EC60730/60335t /LT TR k-S54 T3 ') (RA4_CM33)

132 RAM Y27 k7 x7 API

RAM 7 A k@D 2 DOFEERFIHAHETT,
(a) 1RERLE

(b) HW 34 -

ZDON—T g T, T ZEERE (DOC : Data Operation Circuit) &, 4723 TF—# hT
A7 7ay hru—Z (DTC : Data Transfer Controller) L TT A FDOFEITELELE T,

W7 DFELETR T a7 APL 234 LE 3725, HW BTN < O 0B, &V 4, ML, AED
B Hiz IR IZEuy,

(1) March C API
DT A BRI, 8. 160 ERIERNEY FORAMT 7 B AZHT 2 L) IR TE £,

N, ~vZ 77 A VD #defining RAMTEST _MARCH_C_ACCESS_SIZE Z#KDWT NI T 5 Z & THEB
SNET,

1. RAMTEST_MARCH_C_ACCESS_SIZE_8BIT
2. RAMTEST_MARCH_C_ACCESS_SIZE_16BIT
3. RAMTEST_MARCH_C_ACCESS_SIZE_32BIT

H—DBBIFORHL TT A M T&5 RAMORKT A XEZHIRTDET A ME#EILL, A¥ v 7 La—FR
OV A ZAP/INESL 2BEBERHVET, 2. T X MEEICEENS Tword] O EREFT 5 7= 912 4
SENDEEDOYA XEFHIRTHZ ik TitbuEd, Tword) VA XTI LT-T 7 & AR TY,

N, ~vHZ T 7 A LD #defining RAMTEST _MARCH_C_MAX_WORDS Z R DWFNMNZT 5D Z & TEIAX
wET:
1. RAMTEST_MARCH_C_MAX_WORDS_8BIT (Max words in test area is OxFF)

2. RAMTEST_MARCH_C_MAX_WORDS_16BIT (Max words in test area is OXFFFF)
3. RAMTEST_MARCH_C_MAX_WORDS_32BIT (Max words in test area is OXFFFFFFFF)

%14 MarchCAPIY—X 2774l

RE ANYFTFAI Y—RIT7AI
1EEEER ramtest_march_c. h ramtest_march_c.c
HW 3£ ramtest_march_c. h ramtest_march_c_HW. ¢
ramtest_march_HW. h ramtest_march_HW. ¢

RS L HW REDO LB 60D 7 7 Aty ba, a4 F7DOEL FHRTEIRL TIZS0,

Y — AL ANSIC TRtk 4, renesas. h 7 7 A L EFEHAL TR 72TV LV RZIZT 7 EALET,

M APLIZEBIEOH LTI 2O U — REFE 2T A M LET, LML, V— FRITT 2 M 2588 MEIT.
B AEFHLTCIYV—FEXYREWT—ZHFHMAET A T HZ ENEETT,
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B ramtest_march_c.c 274JL

Syntax

bool t RamTest_March_C( const uint32_t ui32_StartAddr,

const uint32_t ui32_EndAddr,
void* const p_RAMSafe)

Description

March C (Goor 1991) 7 /L = I X 1% V7= RAM A & U 5 % k

Input Parameters

const uint32_t
ui32_StartAddr

F A 1% RAM OEHID word 7 K LA
BEOEDIVENRH Y FT,

o ZHUE BIRLIEAED T 7B RMRIZ

const uint32_t
ui32_EndAddr

FARNTAHRAM DOEHZD word 7 KLU A, ZHUE, BIRLEZAEY 77 & REIC
AE T, ui32 StartAddr LLEDEICT 5 HLERH Y £9,

void* const
p_RAMSafe

MR A€ ) T A FOEAIE, NULLIZERELFT,
#M@%%)Txh@ﬁAi T A MEBKORNREZ 2 E—FT DI+ K& S
T, BIRLIEARY T 7B RBICELEZ NNy 77 OREZHRELET,

Output Parameters

NONE

N/A

Return Values

bool_t

True=7 A /XA, False=7 A MEIINRNTA—FF v 7 DT7 A )b

Syntax

bool_t RamTest_March_C_Extra( const uint32_t ui32_StartAddr,

const uint32_t ui32_EndAddr,
void* const p_RAMSafe)

Description

March C (Goor 1991) 7 /b3 Y X A% HWIZIEREE RAM A £ U 7 & b,
Z OR%IE, RamTest_March C PE% & 12 R A0 |
[RAMSafe] Xy 77 DT A FRKMT S &,

fEAFIC TRAMSafe] Ny 77 %27 AN LET,
T A Mk S, BRI False ik L E 9,

Input Parameters

const uint32_t
ui32_StartAddr

T A +1 5 RAM OO word 7 K
EOEDIVENRH Y FT,

LA, Zhud, BIRLZEAED T 7 RMRIC

const uint32_t
ui32_EndAddr

T A RT5RAMOEBED word 7 RL A, ZHi, BIRLIZAEY 77 & A
AT, uid2_StartAddr U EOEICTHIHLERH Y £,

void* const
p_RAMSafe

TANERONEZ A —FT 5D+ KRESIT, BRLIZAEY 77 & RE
WZHIZ BTz Ny 7 7 OFFAICRE L ET,

Output Parameters

NONE

N/A

Return Values

bool_t

True=7 A /XA, False=T7 A MNEIINRNTA =X F v 7 DT A )b
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(2) March X WOM API
ZOTFTA NI, 8, 16, FLIERNEY FORAMT 7 B AICHEKTE E7,

TR, v X7 7 A VND #defining RAMTEST MARCH_X_WOM_ACCESS_SIZE [ZKDW\T /&5 b
THEIEINET:
o RAMTEST MARCH_X_WOM_ACCESS_SIZE 8BIT

e RAMTEST_MARCH_X_WOM_ACCESS_SIZE_16BIT
e RAMTEST_MARCH_X_WOM_ACCESS_SIZE_32BIT

T A N DOEITHEMZERET 572012, 1 EOBEFFFOH L TF X FT& 5% RAM O KV A4 X &R+ 5 =
CABINTEET, ZhiE, TAMEBICEEND Tword] O AMREFT A0 SN ALK DY A X
EHIBT D LickoTiThbLET, [wordl YA Xix, BIRLET 7 BARER L TY,

ZiUE, Ny X T 7 ANOD #defining RAMTEST_MARCH_X_WOM_MAX_WORDS Z K DWTILMNIT D Z LI &
STHEIAINLET:

e RAMTEST_MARCH_X_WOM_MAX_WORDS_8BIT (Max words in test area is 0xFF)
e RAMTEST_MARCH_X_WOM_MAX_WORDS_16BIT (Max words in test area is OXFFFF)
e RAMTEST_MARCH_X_WOM_MAX_WORDS_32BIT (Max words in test area is OxXFFFFFFFF)

% 1.5 March XWOM APl V—X 774 )L

3 ANYETFAI Y—RIT 74
IEHERE ramtest_march_x_wom. h ramtest_march_x_wom. ¢
HW 34 ramtest_march_x_wom. h ramtest_march_x_wom_HW. ¢

ramtest_march_HW. h ramtest_march_HW. ¢

S L HW REDO LB 6= D7 7 Aty o, a4 7 DEL FRETERL T ZS0,

Y — AL ANSIC TRtk S, renesas. h 7 7 A L EFEHAL TRV 72TV LU RZIIT 7 EALET,

o APLIZBABME O L T1 2OV — FEFFE2F A M LET, LML, V— REITTF 2 M55 E50EIT,
BEMAZFEHLTIV—FED REWTF—ZHMET A MT D52 L NEETT,
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M ramtest_march_x_wom.c 771 JL

Syntax

bool_t RamTest_March_X WOM( const uint32_t ui32_StartAddr,
const uint32_t ui32_EndAddr,
void* const p_RAMSafe)

Description

WOM HICE#L I L7 March X 7T U X AIZHASLS RAM AEY 5 R |

Input Parameters

const uint32_t T AT DHRAM OFEHID word 7 KL A, Ziud, BIRLIZAERY T
ui32_StartAddr EAEICEDELZMERH Y ET,

const uint32_t FTARMTSHRAMOEHZD word 7 KL A, Zild, BIRLI-AEY T2
ui32_EndAddr T A A, ui32_StartAddr UL EOEICT 2MERH Y £5,
void* const p_RAMSafe iR 72 A€ ) 7 A FOBEIL, NULLIZRE L £,

Output Parameters

NONE | /A

Return Values

bool t True=7 A /XA False=7 A NEIFNTA—EFTF v/ DT AL
Syntax

bool t RamTest_March_X WOM Extra( const uint32_t ui32 StartAddr,
const uint32_t ui32_EndAddr,
void* const p_RAMSafe)

Description

WOM HIZZE#H L S 7= March X 7L =Y RIS IEREE RAM A€ Y 5 |k,
Z OR%IE, RamTest_March_X_WOM B%k & 13 7: v . AR TRAMSafe] N> 77 %7 A M LET,
[RAMSafe| /N 7 7 D7 A MBREKRWT D L, 7 A MIF IS, B%T False ik L £9,

Input Parameters

const uint32_t T A RT5RAMDOKRHID word 7 RL A, ZHik, BIRLIZAEY 77 & A

ui32_StartAddr BOELIVNENRDHY £,

const uint32_t FTARTSHRAM OFHED word 7 KL A, ZHiE, BIRLZAEY 77 RIEIZ

ui32_EndAddr A, ui32_StartAddr L EDOEIZTHMERH Y 7,

void* const TAMEBONKEZ A E—T 5D REET, BIRLEAEY 77 & 2

p_RAMSafe iz bITo Ny 7 7 OISR E L ET,

Output Parameters

NONE N/A

Return Values

bool t True=7 A F/SA| False=7 A NETFINTA—FF =77 DT = A )b
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(3) March C & March X WOM — HW REDEH API

March C 3 & 0" March X WOM 7~ 2 @ HW F4£13, DOC (7 —# #ERE) L4722 TDIC (F—#
NFvATZyaria—7) ZEHALT, 72 MOFETEZZELET, DTCIET A MO RAM Z #)#ik
21D S 4, DOC IZ RAM 76 xR S VT & WAl & e 5 7o il sk 4,

RAM 7 X h O, fhofifd, DOC £721X DICIZT 7 BRA LW & 2R T 2012 —FOEETT,

F16 HWEZE 714U

TR K ANYFTFAI Y—RIT7AI
(1) March C ramtest_march_c. h ramtest_march_c_HW. ¢
(2) March X WOM ramtest_march_x_wom. h ramtest_march_x_wom_HW. ¢
HW $38 (%1 831k) ramtest_march_HW. h ramtest_march_HW. ¢

DIC A 7Y a OMERIZE LTI, RO #define IZ L D HlFEIE NV ET,

x£17 DICATL 3 DEE

EETDHI7AIL #define EEFOEK

RAMTEST_USE_DTC

ramtest_march_HW. h DTC ##)#ifb L. ERALZET

B ramtest_march_HW.c (#)#A{t)

Syntax

void RamTest March HW Init(void)

Description

RAM 7 % b [HW] EIETHFESNE N —KF7 =27 DOCKLIUIA T 3 TDTC) 2#HMbLL %
7, DTC %, RAMTEST_USE_DTC NERIN TN ILAICOAEH I ET,
HW 2323 2 tho RAM 7 A MEEEERT 5002, ZOBEBAMRH L ET,

Input Parameters

NONE EA

Output Parameters

NONE | N/A

Return Values

void EA
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Syntax

bool t RamTest March_HW PreTest(void)

Description

ZhiE, N—FU =7 (DOCHLUDTC) 2 ARNICIE L HEREL TWANE D AR T D -0l
FAT&FE9, DOCH L (RAMTEST_USE_DTC MBEFR SN TWAHEE) DTC DY A v 7 BERET A NS FEAT
ENET,

Input Parameters

NONE | /A

Output Parameters

NONE | /A

Return Values

bool t True=7 A b/YA, False=T7 A K7 = AL
Syntax

bool t RamTest March_HW Is Init(void)

Description

RamTest_March_HW_Init BN ENTZ0E ) MEER L E T,
ZHUTHFED RAM 7 A2 b CER S, HW 263 5812 HW BAIEb SN T b Z L 2R L £ 7,
W, 2= PIXZOBRBREEAT 20 EIH Y EH A,

Input Parameters

NONE | N/A

Output Parameters

NONE | /A

Return Values

bool t True=7 A /XA False=7 A NERIFINRNTA—EFTF 27 DT AV
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B ramtest_march_c_HW. ¢

Syntax

bool t RamTest_March_C_DTC( const uint32_t ui32_StartAddr,
const uint32_t ui32_EndAddr,
void* const p_RAMSafe)

Description

[HW 3R] March C (Goor 1991) 7 /L= ) X A% V= RAM A E U 5 A |

Input Parameters

const uint32_t T AT 5H5RAM OEBHIDO word 7 KL A, ZhiE, BIRL7ZAEY T 7 & AMEIZ
ui32_StartAddr BOELIVERH Y FT,

const uint32_t T AT 5HRAM OEHED word 7 FL A, ZHUT, BIRLI-AEY T 7 & ZEIC

ui32_EndAddr AT, ui32 StartAddr L EDEICT A HERH Y 3,
void* const MR AEY T A FOEEIT. NULLIZEELET,
p_RAMSafe MW AU T A bOBPAIE, T A MERONEZ 2 E—T 5D R RE S

T, BRLEAETY 77 B RRIZEDEEZANy 7 7 OEHEEFRTELET,

Output Parameters

NONE N/A

Return Values

bool t True=7 A F/NZ | False=7 A NETFNTA—EFF v 7 DT oA )b

B ramtest_march_x_won_HW. c

Syntax

bool_t RamTest_March_X WOM _DTC(const uint32_t ui32_StartAddr,
const uint32_t ui32_EndAddr,
void* const p_RAMSafe)

Description

[HW FEERR] WOM FIc LI March X 7L T Y XAIZHE S RAM AE Y F X b

Input Parameters

const uint32_t T AT DHRAMDOEHND word 7 KL A, Zhid, BIRLIEZAEY T

ui32_StartAddr TRABIZEDEDILERH Y £,

const uint32_t FTARMTHRAMDOEHZD word 7 RL A, Zild, BIRLI-AEY T2

ui32_EndAddr T ARIZA DY, ui32_StartAddr DL EOEIZT 208 RH D 5,

void* const p_RAMSafe WEER 2 A Y T A FOEFAIEL, NULLICERE L £7,

Output Parameters

NONE N/A

Return Values

bool_t True=7 A /XA False=7 A NEIFNTA—EFTF v/ DT AV
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4 RAMTRFRE2v7%9 API

TOAPIEHEHTHE, A¥ v 7 2 ET RAMEIR T RAM 7 A N4 EITTEXE9, RAMT A M &FETT D
BT A X v 7 MBI DT, NS DOBEITA X v 7 242 S 728 L RAM SEIICEECE L C. o
DAR >y JHEEETARNTEDLEIICLET, TRAMNERICHDIAZ v T (AL FEREFTrEX) ITHT
T, FREEFOAL v 711G 0T, MO TZ &N TE S 3 >OBEB RSN ET,

Tuty PRRET— N TH DL Z L 2HERT 201, O LBERoOBRETY, ZOBKIERET—F
THOHEND &, OV I AZEy FPHEFFHEE— R TT 7 BERATERWD, 7 A MIKRBLET,

H 22y 752 MNEEIZ., BERA 2L THIHRO Marcch RAM T A D 1 >Z2FIH LET, FHAE

RAZ 721

VLRV T 5T A FDOGE,

INHDOEBOWT NN EOH LTT X M 500, 1L 5E

TLTWAZ EEZHERT IO, 2—VDOEFETT,

18 RAMTR KRR YY APIY—RXT7A4)L

T774I4%A

ramtest_stack. h

ramtest_stack. c

StartBothTestAssembly. asm
StartMainTestAssembly. asm
StartProcTestAssembly. asm

B ramtest_stack.c 771 JL

Syntax

bool t RamTest_Stack Main( const uint32_t ui32_ StartAddr,

const uint32_t ui32_EndAddr,
void* const p_RAMSafe,

const uint32_t ui32_NewMSP,
const TEST_FUNC fpTest_ Func)

Description

AL AL T BETe

(TavRAAE v 7i3E&ER\) (8O RAM T A b

Input Parameters

const uint32_t
ui32_StartAddr

F 2 4% RAM OO word DT KL Z, ZiE fpTest_Func DOELLEIT# S
LT E7en £ A,

const uint32_t
ui32_EndAddr

F A 4% RAM D% D word D7 R L Z, ZhlE fpTest_Func DOEEIT )G
LT E7e £ A,

void* const
p_RAMSafe

7T AN RAM IR E R YA XDy 7 7 OFEEHICRELE T, Ziud,
fpTest_Func OEMRITHEIS L2 T IUTe 0 £8 A,

const uint32_t
ui32_NewUSP

HERELEDOAAL VAL T DFLNAH v T RA o HE

const TEST_FUNC
fpTest_Func

T2 EBED AT Y 7 A h~D TEST_FUNC # A 7 OR$HR A > 7,
Typedef bool_ t(*TEST_FUNC)( uint32_t, uint32_t, void*);
% : RamTest_March_X_WOM

Output Parameters

NONE

N/A

Return Values

bool_t

True=7 A /XA, False=7 A MEIINRNTA—FF 27 DT A )b
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Syntax

bool t RamTest_Stack Proc( const uint32_t ui32_StartAddr,

const uint32_t ui32_EndAddr,
void* const p_RAMSafe,

const uint32_t ui32_NewPSP,
const TEST_FUNC fpTest_Func)

Description

TR ARE v I EET (AL AZ vy 73 EER\) B0 RAM T A k

Input Parameters

const uint32_t
ui32_StartAddr

F 2 M4 % RAM DRHID word DT KL Z, ZhlE fpTest_Func DOE{EIT

S L2l uidize v £8 A,

const uint32_t
ui32_EndAddr

F A 4% RAM D% D word DT KL Z, ZhlE fpTest_Func DOE{EIT

S L2 auidize v £8 A,

void* const
p_RAMSafe

7 A N RAM fEIR &[] U A ROy 7 7 ORI E L ET, it
fpTest_Func OEMIZHE)S LT 72 b £8 A,

const uint32_t
ui32_NewPSP

HEBESLEO IO RARAZ v 7 OF L WAZ v 7 RA VA fE

const fpTest_Func

T2 EBED AT Y T A h~D TEST FUNC % A 7 OREKKRA > 4,
Typedef bool t(*TEST_FUNC)( uint32_t, uint32_t, void*);
%5 : RamTest_March_X_WOM

Output Parameters

NONE

N/A

Return Values

bool_t

True=7 A h/3NA False=T7 A FNEIFINRNTA—EZF 27 DT A )V
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Syntax

bool_t RamTest_Stacks(

const
const
void*
const
const
const

uint32_t ui32_StartAddr,
uint32_t ui32_EndAddr,
const p_RAMSafe,
uint32_t ui32_NewPSP,
uint32_t ui32_NewMSP,
TEST_FUNC fpTest_Func)

Description

ALV ARy T L TUOEBRARRZ T DOWFORE v 7 2 ETeiEko RAM 7 A

Input Parameters

const uint32_t
ui32_StartAddr

T A N $ D RAM OFHID word DT R LA, ZiLL fpTest_Func O EA{H:
WZHE S LR T IR 0 5 A,

const uint32_t
ui32_ EndAddr

T A N9 D RAM Otk D word DT R LA, Z UL fpTest_Func O EA{H:
ZHE S LR TR 0 5 A,

void* const p_RAMSafe

TARRAM @I LR UV A XD 7 7 OEFAICERE L F T, i,
fpTest_Func OEARIHES LR T ITR D £H A,

const uint32_t
ui32_NewPSP

FELESED T OB ARL v 7 OF LWAK v 7 RA 2l

const uint32_t
ui32_NewMSP

HEERDAA VAL T D LWRAL T iRA A fE

const TEST_FUNC
fpTest_Func

RamTest_March_X_WOM

T2 EBD AT Y T A h~D TEST_FUNC ¥ A 7 DEER A > #,

Typedef bool t(*TEST_FUNC)(const uint32_t, const uint32_t,
void* const);

il

Output Parameters

NONE

N/A

Return Values

bool_t

True=7 A /XA, False=7 A MNELNINRNTA—HXF 27 DT A )b
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1.4 s0v9H

RAMCUIX, 7 v v 7 FREFREERERE (CAC) A TCWET, CACITHEUEY v v 7 THAR LR
DHE—WFy N rTay I DNV AERZ, O XIVABNHRGHNADZE, Bl ARBEREHRKELET,
T, AT vy 7 BEHFITIE, BEEIERBREEZ/HLZTOET,

141 CACIZ&K DA o0y BBBDER

AA >, SUB_CLOCK, HOCO, MOCO, LOCO, IWDTCLK, PCLKB O\ ¢4y, £7-i3sM57 v v 7
CACREF i AN R/ ay 7 V—RA L LTHEATEET,

(a) SMEBEE/ QY Y EERTZEE
1. clock_monitor.h 77 A /LC, #define CLOCK_MONITOR USE_EXTERNAL_REFERENCE_CLOCK #% &7

l_/\iﬁ_o
2. =y bruyr iR vy 7 O E He TR L T Z S0,

(b) ARV AV I Y—RAD1 D% ERTHHE
1. CLOCK_MONITOR_USE_EXTERNAL REFERENCE_CLOCK AEFSIN TRV &L EMHRALET,
2. BRI/ vyl BLTRINL T ZEW (ref clock AJJ/NT A —X &) |
3. =Sy hBXOREEEY vy s OFEEE Hz TRt L T E &0,

AA a7 OFEENEITRICHER S =LA DS &, AR —E DAL L dA—N"—T 10—
E|YALD QOB D ABLNERSNET, ZOFTa—NOa—WF L, LD 2EEOE OV AREA
N LTS 2N H Y £, BIVIALDOT 7T 4 TALDOHNZHONTIE, 24FEZ BB LT,
PP ECEPHIL, LT 2 L T X £,

/*Percentage tolerance of main clock allowed before an error is reported.*/
#tdefine CLOCK_TOLERANCE_PERCENT 10

WDy 7 2By a v 7 IERT 84, CACHIKOEM Y o v 745k (CACR2 LY AZ D
RCDS[1:0]) 1. 7 A FBEEANT 1/128 IC[EE SN TWET,

H—riy w7 a oy 7 D4 Ak (CACRL L2 A% O TCSS[1:0]) 1%, AS/SF A= ITHES%, 572 FEEN
TEEIZLY 11,14, 18, 132 " BIBIRENF T, 727750, CPONEEER®RATY, FHEEREN 16 v ME
D TCAC ER/TRRBREL VAL | THREMNREZRFHMANICINE SR WEAIT= T — 20 £,

142 A4 0v9ORIEELEBH

RAMCU DA A 7 v v 7 3 Ras I IIBIREILBHEERAIH D 3, A4 7uny7MELEToE, /o~
A KT VENY AT (NMD) 2NER S, BEIRICHE A F v 74 L—F (MOCO) (2810 b £9°,

ClockMonitor_Init B TIX, A A7/ vy V7R iRM=a L br—/L LT A% (MOSCCR) DAL 7wy
JRERELE Y b (MOSTP) 230 (A A 7 vy 7 RSEME) O5A. LTO L5 I EELREA*H
ML, NMIZFA LE9,
o FIEEILHHaL Fr—L LT AF (OSTDCR)
- RBIREFILREEEA S E Yy b (OSTDE) : A%)
- BIEEIEREEIASRFRTE >~ & (OSTDIE) : #FFf
o ICU / v~ANTNEIYIAIA R—T L AKX (NMIER)
- BEEIEREEIASRFFRTE > b (OSTEN) : §FA

FEIRAEIE T NMI A REA L7ZBE, 2 — I NMIEI VAL ZALE L, NMISR.OSTST B v b (G&iEE -k H
BYARAT —H AT TT) #F v 7 THLERHY T,
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& 19 Clock V—X774)J)L

T774I4%A

clock_monitor. h

clock_monitor.c

TARNEY 22—/, renesas. h AU B T7AILEFERAL TR 72TV VLI AAIT 7 2ALET,

B clock_monitor.c 7274 JL

ClockMonitor_Init BI¥tiZiZ2 oD NRX—Ta v B3dH 0 7,

(a) SMEBEEI DY Y #FERAT H/E D ClockMonitor_Init BIHK
(CLOCK_MONITOR_USE_EXTERNAL_REFERENCE_CLOCK AEZESh TV & F)

Syntax

void ClockMonitor_Init( clock_source_t target_clock,
uint32_t MainClockFrequency,
uint32_t ExternalRefClockFrequency,
CLOCK_MONITOR_CACREF_PIN ePin,
CLOCK_MONITOR_ERROR_CALL_BACK CallBack)

Description

. CACEYVa—ZMHLT, CACREFSiTDANZHE NI v v 7 & LT, target_clock AJJ/37
A—ZTEIRLIZF—Fy b7 ay 7 OERZEBLET,

2. SWIICACREFH BN T ET GELIL, 2.EMFID 2470y 7 2HRBIEIN) , VAT
LRERIZES W TR 2R IRT 50132 —FOFRLTT,

3. RIRFLEBEEZAZICL, MHSNTIHBEITER SN D NMI 21 L £,

Input Parameters

clock_source_t target_clock

cCACHEMRT X —F v hruv 7,

vy i, AAvruy s, 7 rays, HOCOZ | v
7. MOCOZ7nmvyZ, LOCOZ 2y 7, IWDTCLK 7 7 v 7|
BXOPCLKB 7 7 v 7 OWTINTT,

uint32_t MainClockFrequency

2—Gy Nray 7 O (BAL : Hz)

(#XF A —# % MainClockFrequency & 72> CTWETN, RET D
DX target clock CIRE L7 —7 v 7 v v 7 QKT
j—o )

uint32_t
ExternalRefClockFrequency

SEREEHE 7 v > 7 (CACREF A5G OEME (HAL : Hz)

CLOCK_MONITOR_CACREF_PIN ePin

CACREF IZfEHT 5B

CLOCK_MONITOR_ERROR_CALL_BACK
CallBack

H—ry Nra sy 7 NHERBGHADEE, X 0B TAL
INTGA—=HHIELL CAC R Z MK T X 2o TG S,
H S5 B

Output Parameters

NONE | N/A
Return Values
NONE | /A
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(b) EEHSOYIICABIAY I Y—RAD 1 DEFERT HBAD ClockMonitor_Init B
(CLOCK_MONITOR_USE_EXTERNAL_REFERENCE_CLOCK AEZES N TULVEZLVES)

Syntax

void ClockMonitor_Init( clock_source_t target_clock,
clock_source_t ref_clock,
uint32_t target_clock_frequency,
uint32_t ref_clock_frequency,
CLOCK_MONITOR_ERROR_CALL_BACK CallBack)

Description

. CACEYVa—NEFEHLT, ref_clock AJI/XT A= TCRINLIZANHZ oy s 27 oy 7 b
LT, target_clock AJJ/XT A—H CRIRLT=X—F v hr oy s OEREZBBLET,

2. RBIERELBRIEEZAZICL. BRSNS EIZAER SN D NMI 2 L £,

Input Parameters

clock_source_t target_clock cCACHEMRT DX —F v hormyr,

vy JE A swy s 7 7my s HOCOZ =B v
7. MOCOZ7wuvuvyZ7,  LOCOZwuv7/, IWDTCLK 7 & v
7. BEIUPCLKB 7 2 v 7 OWTFNTT,

clock_source_t ref_clock =Ty hray JEROEDIERAT I EE a v

cruy @3 AAL sy BTy HOCO 7 | v
7, MOCOZ7wmuvy 7, LOCOZ vy 7, IWDTCLK 7 & v
7. FTIEPCLKBZ By 7 OWTANTT,

uint32_t target_clock_frequency | #—4 v ~7 v v 7 EH (EA7 - Hz)

uint32_t ref_clock_frequency s o 7 B (BAT : Hz)
CLOCK_MONITOR_ERROR_CALL_BACK H—riry Nra oy 7 INEFERFHNOSE. £X 0B TA
CallBack T173F7 A =2 5IE L L CAC [BIES & 5K C & 72 o T2 A ISR
O 41 % Bk
Output Parameters
NONE EA
Return Values
NONE EA
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Syntax

extern void cac_ferrf_isr(void)

Description

CAC A~ T =RV iABN T,
ClockMonitor_Init BB CHER SN a— A"y 7 BAE MO L £9°,

Input Parameters

NONE | /A
Output Parameters

NONE | N/A
Return Values

NONE | /A
Syntax

extern void cac_ovff_isr(void)

Description

CACH—N—Ta—xT7—F|DABN KT,
ClockMonitor_Init BB CHERS NI a— "y 7 BAE MO L £9,

Input Parameters

NONE | /A
Output Parameters
NONE | /A
Return Values
NONE | /A
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1.5 MWII+vFKyFTE24< (IWDT)

T v F Ry T XA~ BERTa T AOFTERETIEOICHEHISNET, 70l 7 408/ ER
NIZEITENTWARWGA, Y7 T IlEDd 0y TF Ry T XA ~EBHNVERZA I T Tirbig
Wiz, =7 —r2mHLET,

ZHUZiE. RAMCUDHMISN. Y v F Ry V2 A4~ (IWDT) EY 2—AMEHENET, 7o FURE)
GENTVBED, FHE LZFROBERICIEe<, BELEZY 4 RUNTEHREZITHOLERNHY 3, =
T ENTBE. WEYV vy bEFRIT ) U~ A B TVEID AL (NMD #4232 X o ictkca F
Er
IWDT OF XTOMMIL, 47T aBEAETY | NOFT v a UHEEEEIRL 24 0 (OFS0) Tﬁb\i
ERNC 3590 e Ob\fi 25HBM) , ATV arREATY LT, VB FMEO~ A U DIRER
WRTBDIFAMRER—ED LI AXDZ LT, a— K77 v aOEBICRESINET,

IWDT Ny &g LEnE ) 0nalid o0, Uiy MRICERT NS OO E
kR

T AREYa—/UE, renesas. h ~y X7 7 A NVEFHL TR 72NV L IPRZIIZT 7E2ALET,

£110 BIOAYFRKYTEALII—RT 7ML
274 L%

iwdt. h
iwdt. ¢

Syntax

void IWDT_Init (void)

Description

WS+ v TF Ryl A~ LET, ZOBENOH LE®%IZ, Ay T Ryl ¥4~ T —%

B <7202, IWDT _kick PE%cA IE L WHFRNCFFONMH T HERH D £,

B IABEZAERT D LIRS TWAEAS, ZUX ) v~ AR 7 VEIDiAZ (NMD 12720 F
9, ZIULINMISRIWDTIST 77 /%4 F = v /7 ¢ Ha—Fa— NCUETILERS D 7,

Input Parameters

NONE EA
Output Parameters
NONE | N/A
Return Values
NONE EA
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Syntax

void IWDT_Kick(void)

Description

T F Ry T HA~DI T el 7y LET,

Input Parameters

NONE | N/A
Output Parameters

NONE | N/A
Return Values

NONE EA
Syntax

bool_t IWDT_DidReset(void)

Description

IWDT ™ Z A L7 h L=, ELL BHFENR o881 True ZIBLEST, ZHid, v+ vF Ry
TEA=Mm) ey hEBIERILENEI DHBTH2D12, Uiy MRIZHEORETZ ENTEET,

Input Parameters

NONE EA

Output Parameters

NONE | /A

Return Values

bool_t VA TF Ry TEANEA LT T b LTEGAIEL True, ENLISNDOEA I3 False
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1.6 BE

RAMCU IZIFEE LM (LVD) TV a—A0nb0 9, Zihid, IBESNELE Fal5EREL
(VCC) M T A= TcEEd, #ffan a7 a— I, BEMRBER 1 24658 L T,
VCC M INTZ L~V & Falofz L &2 ) U~ AN T AVEIN AL NMD) 24T 2 FiEEZ R LTV E
T, "Rz T RV ty bEAKTHIZELTEETRN, ZOEMEFY T va— RTlEYPR—branT
WEH A,

FTANEY 22—/, renesas.h ~v X 77 A VEFERHAL TR 72TV VLI AAIT 7 A LET,

& 1.11 Voltage V—R 774 JL
274114

voltage. h

voltage.c

Syntax

void VoltageMonitor_ Init(VOLTAGE_MONITOR_LEVEL eVoltage)

Description

LR 2 UL LA LT, VOC MR SNEBIESR TS & NMIAVER ST,

E: )~ ABT7NEIDIAZ (NMI) X, NMISRLVDST 7 7 7 %2 F = v 795 2—% a— R TUHT S
le‘g?js‘&) D i‘j—o

7 BJE L XV eVoltage 13, 2AFF Vee EE L D HIRVMEIZERET 2 M4 E R H D 7,

Input Parameters

VOLTAGE_MONITOR_LEVEL eVoltage | {57 &M 7-{KFE/T L~Ub, ZEMIICSW T, voltage. h O3
%7 VOLTAGE_MONITOR_LEVEL % %R

Output Parameters

NONE | N/A
Return Values
NONE | N/A
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1.7 ADC

ADCIZIET A NI TE22WE— F2RAH 0 £, ZWrT— Nid. ADC WE#IZEFEHH I 70N
TANNEITEND LI TE 4, BMIAEEE (WEFShaHR) 12, Euo, "—T7 275 —1 7
VA — L ORCHEIIZEY F97,

£ RAMCU IZHE S 7~ ADC (A/D 2" —%) L ZMEEBTEL L FICRLET,

#* 1.12 & RAMCU WE&® ADC

gI—7 RA6M4 RA4M3
RABM5 RA4M2
RABE2 RA4E2
RA6T3 RA4T1
RABE1 RA4E1
A& ADC ADC12
=y ¢ 2
PERREEE O/ IN—DRT—)LSTILRT—)L

W SW T, BWrAEREIIKT 5 AD A2t L 9,

7B, ADClE22=v s (z=v h0&ta=v 1) HDHH, 2=y N1 DOTANETHIHEF [_ul)
DFFWTZ B LTS 72 a0y,

FTAREY2—)LZ, renesas. h ~v X757 A NVEFHL TR 72TV VI ARIIT IR ALET,

£113 ADCY—RXT77qIJL

2744
test_adc. h
test_adc. ¢
R01AN5901JJ0101 Rev.1.01 Page 40 of 79



RAZ7 3 RA MCU®D =8 M 1EC60730/60335t /LT TR k-S54 T3 ') (RA4_CM33)

Syntax

void Test_ADC_Init(void)

Description

ADCEV z—/ba=y ;0 /ML LES, ZiUIMod> ADCBIRZEH T DRSO LERH Y F
‘é—o

Input Parameters

NONE | N/A
Output Parameters

NONE | N/A
Return Values

NONE | N/A
Syntax

void Test_ADC_Init_ul(void)

Description

ADCEV z—/ba=y ;1 2 LES, T ADCBIRZER T DRI LERH Y F
‘é—o

Input Parameters

NONE | N/A
Output Parameters
NONE | /A
Return Values
NONE EA
R01AN5901JJ0101 Rev.1.01 Page 41 of 79



RAZ7 3 RA MCU®D =8 M 1EC60730/60335t /LT TR k-S54 T3 ') (RA4_CM33)

Syntax

bool t Test ADC Wait(void)

Description

ZOMEIT. ADCEY 22— la=y h0IZLX > TCAD BB ITON TWAERFS LET, 207 2 MZ
ADCHERRZ IR LW, ETROTEH AT A P LTTEAL A —F T A MELTHELTWY
7,

Input Parameters

NONE | N/A

Output Parameters

NONE EA

Return Values

bool t True=7 A /XA False=7 A N7 =1V
Syntax

bool t Test_ ADC_Wait_ul(void)

Description

ZOREBIT. ADCEY a—la=y M 112X > TADLEHEMNMTON TWARFKLET, ZOF X MT
ADCHERLZRAE LW T2, FEITHEOEHART A P LTTIARLS AN Y —F 0T A R E LTHE LT
\ij—o

Input Parameters

NONE | N/A
Output Parameters
NONE EA
Return Values
bool_t True=7 A h/NZ_ False=7 A h 7 =A/b
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Syntax

void Test ADC_Start(const ADC_ERROR_CALL_ BACK Callback)

Description

ADCMEH SN =TT A FDREITEIND LI, ADCEV2— 2=y F0&xky T v 7L
F9, BWEREELX, Er / N—T X7 — VTN — v BEICEEE L E T,

:L~47L:z~% WTEMMINC, EIETXTO AD BHLSE T14IZ Test_ADC_CheckResult PIEcZ MO L
T, Wi 2 iR Téb%b%@if

Input Parameters

const ADC_ERROR_CALL_BACK T =R SN A I REON T BE S,

Callback ¥ ZOBHIE /YT A —# bCallErrorHandler 7)§ True ICRRES L
T Test_ADC_CheckResult N SN 72HAIC DO AU X
nE,

Output Parameters

NONE | /A

Return Values

NONE | /A

Syntax

void Test ADC _Start_ul(const ADC_ERROR_CALL_BACK Callback)

Description

ADC MEHSNDT-NIZHT A MR EITINDH LI, ADCEVa— 2=y Ml 22y NT v 7L

FT, BWEREELX, Er / —T A=V TN A — v AEICEEE L T,

1~4;L:z~ NIZEMIIZ, F72013T_XTD AD EHi5E T Test_ADC_CheckResult_ul B A FFO L
T, 2 A & e @“52%75%@1?‘

Input Parameters

const ADC_ERROR_CALL_BACK T —2 R SN E AT T B,

Callback 1k ZoOEBIE/ T A —4 bCallErrorHandler 73 True ICRRE SN
T Test_ADC_CheckResult_ul 2FEONH SN2 GA I DA
HEET,

Output Parameters

NONE | /A

Return Values

NONE | /A
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Syntax

bool_t Test_ADC_CheckResult(const bool t bCallErrorHandler)

Description

ADCEVa—/Lxz=y b 0 DBZWHERPHFRIEBY THhDHZ L 2R LET,

ZAUE, Test_ADC_Start OFZIZFFOM L, RICEMIAIZ, £7213 ADCEENTE T T 5 72 NI

WEERH Y F,

T EEORRIL, SO ROREDHRGHANTH D Z ENFINTWET, FEMIZ OV TR,
test_adc. ¢ ® ADC_TOLERANCE Z &R L TL 72 &V,

Input Parameters

const bool_t Test_ADC_Start BAfICRt SN =T —a— A Ny 7 BHE O
bCallErrorHandler ML True #XE L, £ 9 TRVWEGII False X ELE T,
Output Parameters

NONE N/A

Return Values

bool t True=7 A h/NA, False=7 A7 = AL

Syntax

bool t Test ADC_CheckResult ul(const bool t bCallErrorHandler)

Description

ADCEVa—/La=y 1O ADC ZHERPHIFELY THL Z L AR LET,

Z AU, Test_ADC_Start_ul OZIZFFONM L, WICEMIINC, F721E ADC EBMP5E T 325 72 ONTFE

HIVERHY £7,

I EEREORRIL, SN2 ROREDTHRFMANTH D Z EMFF SN TWET, FEMIZ OV T,
test_adc. ¢ ¥ ADC_TOLERANCE ZZ& M L TL 72 &V,

Input Parameters

const bool t Test_ADC_Start_ul Bfticigfitan s =7 —a—n "y 7%
bCallErrorHandler FEOVH3I21E True 255 E L, £ 9 TRWEE X False 3% E L £
TO
Output Parameters
NONE N/A
Return Values
bool t True=7 A h/X A, False=7 A M7 = AL
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1.8 BE
RAMCU IZIE. MCUREAZEHTCXAREL L YE2a—ARNHY ET, ADCEV2—L2=v 11,
BEX Y EHMAREDETHLETT,

TARNEY 22—V, renesas. h ~v X 77 A NVEFHL TR 72T NV VL IAXIT 7 E2ALET,

F1.14 BEV—XT7/4I1L
T774I4%4
temperature. h

temperature. ¢

Syntax

void Temperature_Init(uintl6_t Temperature_ADC_Value_ Min,
uintl6_t Temperature_ADC_Value_Max,
TEMPERATURE_ERROR_CALL_BACK Error_callback)

Description

BEE V2L L, ADCEY 2 —LEAMCLET, FRIEE#HFE ADCHMETHRELET, =
DO AEFFO L=, Temperature_Start Btz @MU LT, & > ¥ H 71T ADC £
EERITL, B OBSEHEH L CHREZHERTHILERH D 7,

YUY DOREARITIA TH S0, EED EHIT ADC EHEORD #E%k L, IEEDOIK FiT ADC £#
EOMEZERLET, SOV TIE, RAMCUDZ—HF—Xv =T )L « ~"— R 7 = 7RO HEE
ot BEXOTADar =% OBEZBRLTIEEN,

Input Parameters

uintle_t BEY Y 2HARD & X2 ADC DT 2 R/IMEZEE L 77,
Temperature_ADC_Value_Min
uintle_t BEY Y Z2HARD & X2 ADC AT 5 AREEZIEE L E7,

Temperature_ADC_Value_Max

TEMPERATURE_ERROR_CALL_BACK | = ®B¥tix, IRE (ADCH) 2MEE SINT-FFE®RESOSE . B

Error_callback Temperature_CheckResult (2L > CIEONMH &9,
Output Parameters
NONE | N/A
Return Values
NONE | N/A
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Syntax

void Temperature_Start(void)

Description

ADC Z#a Bt L CIREZ S £, ZHIZADCEY 2— Va2 L, BIEORTEMIEEL £,
ZOBEIZHBEN N2 L A HERT D DX —FOFRMETT,
Z OBBITHEV T, BA¥ Temperature Read_Wait $7-1% Temperature_CheckResult Z#f#H L ¥ 7,

Input Parameters

NONE | N/A
Output Parameters

NONE | /A
Return Values

NONE | N/A
Syntax

void Temperature Wait Finish(void)

Description

Z OB, Temperature_Start IZX > CRIMASNTZIBEEABNE T T oE Ty ry 7 SnET,

Input Parameters

NONE EA
Output Parameters

NONE | /A
Return Values

NONE EA
Syntax

uintl6_t Temperature_Read_Wait (void)

Description

Z OR%IL, Temperature_Start IZ X - CRASNIRELBNE T T HET7ry 27 L, ADCE%A K
Lij‘o

Input Parameters

NONE | /A
Output Parameters
NONE | /A
Return Values
uintle_t ADC H /1
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Syntax

bool_t Temperature_CheckResult(bool t bCallErrorHandler)

Description

Z OB%E, Temperature Start (ZX > CHMASNIZIRELBNRZE TTHE Ty r vy L, ADC /i
7% Temperature_Init THRESNICHEHHNICH LN E I 0ETF =y 7 LET,

Input Parameters

bool_t True (2% ET 2 EIREDFEE S A2 HilfRZ T El 5 7235512 Temperature_Init

bCallErrorHandler WZEgRESN T a— ANy I BIFRNH ENE T, ZLANDYA 1L False IZF%E L
£

Output Parameters

NONE N/A

Return Values

bool t True = A5 RITHEE SN HIBEAN T, False = A5 RITHEE INTZHIRZ B 2 TV
ij‘o
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1.9 Port Output Enable (POE)

GPTHAR— T T N7y b4 X —T v (POEG) ZMiHT5 &, LFOWT OO THHPWM Z 1 =
(GPT) /1% /T EREEIC T & £ 7,

GTETRGn 8D A S L~ H
GPT 75 D H 2R 1 HR

a2 XL —ZE IAB BRI
7 vy 7 FEAE RN O R RS 1R
LU RARBE

K7 ho=7i%, EROEHD 5> B, GTETRGn A DIH EXAY =y Uz &, £7201%
7y 7 BERKBOBREELEDBRE SN & E12, GPT F v 2/ 0DH 1T (GTIOCOA i+ & GTIOCOB
) AoNAA =X RREIZERET D HEEREE L ET,

POEG @ GTETRGn AT DAL (ZLV—7%8) 1X. T80 Rk By £,

% 1.15 & MCU ® GTETRGn #FDES n (' I)L—T)

MCU GTETRGn ¥

RA6M4, RA6M5, RAGE2, RAGT3, RAGE1, n=A. B. C. D
RA4M3, RA4M2, RA4E2, RA4T1, RA4E1

POEG D7 N —F I —HNEIRL 3, =2—Hix, AT AIZEPDETGTETRGn & LTHEHT S 1/0 &R
— MIPOEh 77 A L TERELTLIEE Y, £/, GPT_Init %k & POE_Init FASDO AT /RT X —4
lgroup) (Zi%. IR L7- POEG /L —7FZ4RE L TLIEEW,

X512, POEGIZ L » TAREINTZE Y AL DU ZFH NN T HHLENHY £9, GTETRGn A i1 D%
JE & POE E| 0 AHBG UL DFERIZ SN TIT, 29EEZ B L T F &V,

AKY 7 =728 5 POEGIZ L AL PWM % A~ (GPT) OHAEEI-HIORE L 725 Di%, GPT O F
¥ %L 0 (GTIOCOA ¥#¥- & GTIOCOB %) DI T,

#£116 XY FY 7 THAZEBEDRRE LTS GPT Fry Rl

MCU GPT F+ %)L

RAG6M4, RA6M5, RAGE2, RAGT3, RAGE1, GPT320 AAPWMA4A4<0 (32Ew 1)
RA4M3, RA4M2, RA4E2, RA4T1, RA4E1

TAREYa—/UE, renesas. h ~y X7 7 A VEFEHL TR 72NV L IURZIIZT 7EALET,

% 1.17 Port Output Enable Y —X 7 7 A JL

274IL%
POE. h
GPT. h
POE. ¢
GPT. ¢
R01AN5901JJ0101 Rev.1.01 Page 48 of 79



RAZ7 3 RA MCU®D =8 M 1EC60730/60335t /LT TR k-S54 T3 ') (RA4_CM33)

B GPT.co74MIL

Syntax

void GPT_Init(POE_group_t group)

Description

ZOREIE, GPT F v /L 0 D IER G4, AJj/3T A —% Tgroup] THIE S 4L/ POEG 7 /L—7

L EEEAT T CTRERR L,

E PWMBEEHENCHPDIRET., 2—F Y7 v =7 TIToTL &V, (#l : GTIOCOA ¥i+ &
GTIOCOB ¥+ ® 1/0 AR — s ~DE| ) £71F, ILHPWM ¥ A < 1/0 =2 ha—/L LY A% (GTIOR) (2 &
% GTIOCA i 1-/GTIOCB i H 125 (HE DRI 72 &, )

Input Parameters

POE_group_t group | GPT F - %/V 0 (Z3#EfTT % POEG /' /v —7

Output Parameters

NONE EA

Return Values

NONE | N/A

B PEcT7AIL

Syntax

void POE_Init(POE_CALL_BACK Callback, POE_group_t group)

Description

ZOREIEL, AN T A—% Tgroup] THIE I4L72 POEG V' /— 7 &tk L £,

POEG IZ, RDOBAIZ GPT F v /L 0 D GTIOCOA #ii-, 3 & O GTIOCOB i1 % /A A v B — & 2 A4k
RelcLxd,

1. GTETRGn AN+ DO H B0 = v OB S NT5E (—RIFFCE AR HEA)

2. BEEEDBREINZGEES (SRS NMI 23 54)

Input Parameters

POE_CALL_BACK Callback | GTETRGn AJJE L DILhH EAXR D = v PR SN ZSEAICOH SN 5 E
%
POE_group_t group AR X v Rk S v D POEG 74—
Output Parameters
NONE | /A
Return Values
NONE | /A
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Syntax

void POE_ClearFlags_ga(void)

Description

ZOFE¥IE., POEG Z/V—7 ARTEL Y A% (POEGGA) @ PIDF (ZR— h ANt~ Z ) | 10CF
(GPT %7213 ACMPHS 25 O AR IE R H —7 Z 7)) | OSTPF CGRIEE MY Z 7)) | LU SSF
(Y7 =TT TY) 22V T LET,

Tk, IR RANA A B RRRED DS IV E T,

Input Parameters

NONE | /A
Output Parameters

NONE | /A
Return Values

NONE | /A
Syntax

void POE_ClearFlags_gb(void)

Description

Z DML, POEG 7V —7F BiRkiEL P A% (POEGGB) ® PIDF (ZR— N A7 5 2) | IOCF
(GPT &£ 721X ACMPHS 76 O ) ERIEF R 7 7 7)) . OSTPF (CREEILRE T 7 7) | 5 XUSSF
(Y7 b =TT T7) 22UV T LET,

kY, IR RN A E—F RRRED DS IV E T,

Input Parameters

NONE EA
Output Parameters

NONE | /A
Return Values

NONE EA
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Syntax

void POE_ClearFlags_gc(void)

Description

ZOFE¥IE., POEG Z/v—7 CERELV Y A% (POEGGC) ? PIDF (ZR— h AN~ Z ) . 10CF
(GPT £ 721X ACMPHS 75 O AR IE BRI~ < 7)) | OSTPF CGRIEE LM~ Z 7)) | B L OSSF
(Y7 o=TEILTTY) 22UV T LET,

ZhicE v, AT RN A U E—F U RRED LIRS ET,

Input Parameters

NONE EA
Output Parameters

NONE EA
Return Values

NONE | N/A
Syntax

void POE_ClearFlags_gd(void)

Description

ZOFE¥IE., POEG Z/V—7 D#EEL Y A% (POEGGD) @ PIDF (ZK— h AN~ Z ) | 10CF
(GPT %7213 ACMPHS 75 O AR IE R H —7 Z 7)) | OSTPF CGRIEE LMY F 7)) | L OSSF
(Y7 o=TEILTTT) 2707 LET,

TAUCZED, AT RANA A L RREED DI S IVE T,

Input Parameters

NONE EA
Output Parameters
NONE | /A
Return Values
NONE | /A
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Syntax

extern void poeg_group_event@_isr(void)

Description

POEG 7 /v —7 A DR ILBER DEIV AN BT, POE_Init B CRERS NI a3 — Ny 7 B A
FEOYHH L £

Input Parameters

NONE | N/A
Output Parameters

NONE | N/A
Return Values

NONE | N/A
Syntax

extern void poeg_group_eventl_isr(void)

Description

POEG 7 /v —7 B O /12 I BERDE[ Y AL N> KT, POE_Init B CHRER SN — LNy 7 B %
FEOVH L E9,

Input Parameters

NONE | N/A
Output Parameters

NONE | /A
Return Values

NONE EA
Syntax

extern void poeg_group_event2_isr(void)

Description

POEG 7 /v —7 C O J1ZE TR DE Y A > KT, POE_Init B CBERSI NIz a— Ny 7 B
MEOVH L £,

Input Parameters

NONE EA
Output Parameters
NONE | N/A
Return Values
NONE EA
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Syntax

extern void poeg_group_event3_isr(void)

Description

POEG 7 /b —7 D O AR ILBER DEIV A AN BT, POE_Init B CRER SN a3 — Ny 7 B A
FEOYHH L £

Input Parameters

NONE | N/A
Output Parameters
NONE | N/A
Return Values
NONE | N/A
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1.10 GPIO
GPIO UV — R w 7 L-ULR HEREREIE, A — RN E— FRRIZ, ST0T DX VN L ~Uv % i s 1%
BETT, Wi #ORERZEEIT) 2 ENTEET,
GPIO U — Ry 7 LU HEERETIZ, LT L) RFIHTH T2 TF v 7 LET,
1. R—hrzarbe—LLP2%1 (PCNTR1) ®PDRaE >y F%& LIZLTHAR— MIRETS
2. H—hbrzarbo—LLPA%3 (PCNTR3) ®POSRn B> M 1%ty b3 52 & THigh #H/,

PORRn By MZ 1 &ty FTH5Z L TLow A 15
3. R—hrarhre—LP2%2 (PCNTR2) @ PIDR v v  CKumFOIREELR FiTe

FA M EDOR— M, gpio_config.h~y ¥ 77 A VTHEELET,

£118 GPIOY—X 771 JL
T714IL4&

gpio. h
gpio_config. h

gpio.c

Syntax

void GPIO_Start(const GPIO_ERROR_CALL_BACK Callback)

Description

Z OBIBUE GPIO U — /3y 7 LoUURRISREZ R LT, K= RN E — RIS 707 ¥ 4 L)
LA EFERIE L, STIOR EBE R TV E T

T A RRBROFR— NI, gpio_config.h~y ¥ 77 A L THELET,

Input Parameters
const GPIO_ERROR_CALL_BACK | i fEDORRZM L7z (R— FOFA M LESAHIFHE L B0 D) 5

Callback HITFFOH S 5 B
Output Parameters
NONE | N/A
Return Values
NONE | N/A
R01AN5901JJ0101 Rev.1.01 Page 54 of 79




RAZ7 3 RA MCU®D =8 M 1EC60730/60335t /LT TR k-S54 T3 ') (RA4_CM33)

2. {ERAH

ok arTiR, TV =gy YT NI TRV T ANIA T T Y BREAT S FECET S,
WL O OFARIRREE 2 — IR L £,

TILTT A RIKRD 2 0D/NE — 5T R ET,

(a) EBREBEABOTA +
Uty MRIC—EFEITEINDATAITT, ZNHIXTEATFEITELS ETTALERDHY 908, Frloiid
BN EE 2GR, TXTOT A M2FEITT LN — RZ2FITL T, 2T L0 Eml
AA Iy 7 BRINTEHLOICTHZ L TEET,

(b) BEAKGZT R F
WEOTa 7T AEEEZBR L CEMMICETEINDITAITT, 2O R¥=2 A2 MCliE, HFEOT A b
BETTHHEEZHW T LT TEERAL, EMNRT A MNDAF YV a—= T HEL, 77V 75—
a VORESEIZIN L Ca—RIE LET,

TFotvryarTi, &7 A ML 7OMERIZ R LET,

21 CPU

VTN CPU 7 A b CREEMNMRI &S & CPU_Test_ErrorHandler & MEEHL 2 = — W5 7E D BN
O ENE T, CPUDOZ T — T EFITIRL DT, ZOMREOBEMIE, V7 b =7 OFETITERE LN
TRIDIREIZCTEAET RS BETHZ & T,

211 EBREBARK

T_XTHOCPUT A MME, VEy METEBFEITELS ETTHLENDY 17,

T 2oL, T8 R ZIERHET — FICT DRSO T SHERNH D £,

BE%C CPU_Test All 2 LT, ¥ XCH CPUT A b & HEIIZFEITTE LT,

21.2 EHW

CPU 2 EHMIZT A T 2I1Ti%, BFEAT A b LRERIZ, CPU_Test All B AMEA LT, 93T
CPUT A & HBIIZFEITCTEZET, X1 HOBAKMNEOH L TEITINDIT A NOEERL T2, =
—FIL CPUEM T A I BRAF P 2— L ENDH-NT, flx D CPUT A MR ZIERICFF-OH 2 & bR
TEFET,

2.2 ROM

ROM Z, FONED CRCIEZFE L (CRC32) . TOREFEL TBW-ZH CRCE (CRCHEIZEENT
W2 ROM N OB EDIGATIZIBINT A MLENH D) LHET A2 TT A MLET, 2 CRCHEDFHE
HiE, FHTIHBREICL S TERD 7,

RA MCU Wji® CRC & ¥ = —/ L%, CRC_Init PIEA MO LT, T 2RTCHIHEET 2 0813 H 0 F
T, Elo. RN T LH7DIE, TA MG LD ROM Y v U, FRiTO CRC EFHE & ROM 7
A MO FIZFE L EIICEETFNTWDZ L 2R LET,
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221 BHEFTOSEA CRCEHE
(1) GNU/e?studio DIFE

GNU Y —/LiZiL CRC OFFRSREN M E L7272, LU FIZHIrT % SRecord Y — L () AL T, &
FBCRCEXHELET, =—WFiE., Z0OY—1E2FIA LT, THBBRAD CRCIEE ROM IZEXAALTE
X BATITARNTIZZOMEET A FCHE LA ELZ L 1,

7 : SRecord (X, SourceForge DA —7 >V —A7 =/ M TT, X TiREaS IS,

e SRecord Web Site (SRecord v1.64)
http://srecord.sourceforge.net/

e CRC Checksum Generation with “SRecord” Tools for GNU and Eclips

https://gcc-
renesas.com/wiki/index.php?tite=CRC Checksum Generation with %E2%80%98SRecord%E2%80

%99 Tools for GNU and Eclipse

Fyra—RLEZ 7 ANVERET D8, UTFOT 07T AR EHSLET,

README.pdf
P
|£] Readme-Windows.bxt

I_|I] srec_cat.exe Pl
[®3] srec_cmp.exe CRCHETHEET ZY—I

[#E] srec_info.exe
srecord- 1,64, pdf

2.1 SRecord V—ILORHZAE

7u =7 F RO SRecord Y —/v D 7 )V HHERME A LLTFIR LET,

v g = RA_self_test_local

(=g doc
L I'_I—G. * prog Project 771')l/g“
% > RA_Safety_Selftest ¥ £l R ${ProjDirPath} AR T 57T

v =% > RA_Safety_Selftest_M33
w [ > Project

5 - RABM4
v [y SelfTestlib ’—b LT TREFDY—R
(= src
v [ srec SRecord V—I)L&aAR Y KT 74 L

Eﬂ srec_cat.exe

E) CRCcaIchmMB.txt} Y RIS

X 2.2 7AILFERH
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e?studio® [7my=7 | = [FaxT ] ZHE, BNV REORAT v 7T, objecopy 2~ Raflio
T, elf 77 AN Sba— N7y A VaERLET, 22T, BH%EDO T 7 A /L4 % Original.srec & L
£9., 2D 7 AID, SRecord Y — VD AN Y F9,

FOUTTMP) [Renesas Views EIT(R) 4w E9p
TS TR '

TOYIIRERIG
Open FSP Con Gt VR ENE

F FATENRA | [Ze0520 | | &= - v 3
ELFEmR -3
JOVIIrDE) v C/C++ EILF ~
etk S LF LAY TF A5 Configuration: | SoftwareDebug [F747] | EROEE.
EIEES
Tis
79N 0¥y
BERILIVN Es ® U-LBEE ® Tookchain | & ELE279T |B EnksEm B FU-f-4— @ I5—-/i-4-
®] lavadoc ) ;ﬁ ELKEDRT T
C/C++ YTy Git Ik
FATDERES MCU |"${workspace_|Dc:_a'${PrDjName}_a’Qverwrite_BSP_CFG_CLQCKS_SECURE‘bat}" v|
Change Devicg Renesas QF S2EA:
Task Tags
S C/C++ Project| Validation | V|
= EN4- A
| ALl A EFEpaTyT
FOsII R IR
UIrs I BRE | "Original.srec” & ${ProjDirPath}/../../srec/srec_cat @%{ProjDirPath}/../../srec/CRCcalcCmd1MB.txt v|
=57 TEE pe
Command(s): #1258k
(REABIESE)
v
@ EELTELD vt

23 SLaA—FI774ILDOHAE SRecord V—ILD#EE)

EEIZEIF % [Build Steps] % 7' d TPost-build steps] T, ATFTD X o it LE T,

B Command (s) :#DEEAH (HITET 1TICEEET)

arm-none-eabi-objcopy -0 srec "${ProjName}.elf" "Original.srec" &
${ProjbirPath}/../../srec/srec_cat @${ProjDirPath}/../../srec/CRCcalcCmdiMB.txt

IATHO"&"ORTE TN S La— R7 7 A VDA, 24THOFENX Isrec_cat @I FT7 74 28,
srec_cat V— 1 ORHE) I/ Y F9, a2 K77 A/ E LT [CRCcalcCmdIMB. txt] DFtilfl% LLFIZ
RLET,

B CRCcalcCmdIMB. txt Z 7/ ILORE ()

Original.srec # Read srec file

-fill OxFF ©x00000 ©x100000 # 1IMB ROM fill by OxFF

-crop 0x00000 OxOFFFFC # CRC calculate area

-STM32-1e ©OxOFFFFC # Calculate and output CRC value

-crop OXFFFFC 0x100000 # Keep CRC area

Original.srec # Read srec file again

-fill OxFF 0x000000 OxOFFFFC # -fill OxFF from ©0x0 to OXFFFFC

-Output addcrc.srec # Output of S-record file including CRC value
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FNA ZZED ROMORENRL DA, 7T R ZAOBEITT AL RACAPETCEF L TLEEN, £
Toe TR T EITOIGEE, TRYHICE-oTUIY 7 02T 7L — DI ROM ONFE2EXHZ 5
DRHDH DT, FOFHAITIEE DO REREZ T /Sy FHEBUSMIERET HLERNH D 97,

IEDOEMET, V0 v =7 b 74V X FOE)L KRR T /L2 NIZ adderc.srec (7T ha— Rtk
AHIZ CRCEBEMERAZMMLIZSLa— K77 A/L) WTEHDT, ThEX—7 vy hR—RFvrn—
FLET,

Talxl NV —D T THEIZV I L, TRy T8y FTORERR 28R L £,

n

e Project - e* studio

JPALE BSE FET-RN) ER(A) JOVIVMP) RenesasViews ETR) 74YEIW)  ALTF(H)

5 FI09(8) v || & RAzA1_SoftwareDebug v - e~ ®-m B

HEN) >
5 70925+ 19370-5 FTATGHIT)

v Jeg = RA_self_test local - I
& doc FRIVEITELUN)

v 7% > prog FRTRTEW) Alt+ TR+ W >
(&% » RA Safety < O-Al-5-FLTET >
vy - RA Safety ¢

3‘._:5 Project | B TE-(O Cirl+C

s % > RA8N BRY{RHP) Crl+V

[y SelfTestlib 3¢ &IR2(D) 2l
[ srec -7 >

FEEW)...

EMEEE(M)... Fz2

A V=D

T A= O)...

Export FSP Project...
Export FSP User Pack...

@EFCGE

FOSTI hOEILK(B)
FOUTIRESU-VIF S

| E#(R Fs
JorFEELAS)
EEFRETOVITFEELD)
FILE-5-yk >
AIT9IA »
FILFEnt >

w

=17(R)

5 FI090)
JUIPAIAP)
O-IEEHSETY)..
MISRA-C »

~
)

Cl G E B

1GDB Simulator Debugging (RHB50)

]

2 Renesas GDB Hardware Debugging
3 Renesas Simulator Debugging (RX, RL78)
40-7l C/C++ THUT-23
ik —
¥ C/C++ Project Settings Ctrl+Alt+P I 7092 DEET(B)..
Save build settings report

24 702z FOT/NY THEBOZRER
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RA MCU®D =8 M 1EC60730/60335t /LT TR k-S54 T3 ') (RA4_CM33)

TRy TRERDZ A T v 7 InFoRENT= 5, Startup DX 7 &R, HHT 5 0 REREZEIR L £9, ELF
T ANDBIT Y U RIVIERE T 2 Fe 4 L. addere.srec 2> 51 CRC HHAMEZ Gie 70 7T A A A= %50

HIATe R OITRRE L ET,

(TN 7| REEHFTHE CRCIERMMN Y —7 > M v ra—RanET,

BEBRofR. B8, SJUET
SRECELE R ‘ SR EFEI(N): ‘SDFtwareDebuc |
|7‘1]L5‘?\3‘] | MY (9'§‘§~ Debugger = Startup :IE/ ‘/‘—7\] B :,‘%'IE[QW
[E] ©C++ 7FUT-2aY MBIV :
[E] GCs+ UE-R-TTYT—YaY OvtokeEe @) =
L= EASE Script
[t] GDB OpenQCD Debugging Clhatt
[c7] GDB Simulator Debugging (RH850)
[E] GDB \-Faz7-Fio¥uY
Java FUT-2ay
Java PTLwk
 Launch Group (Deprecated) A A=V vmED-F
v [c7] Renesas GDB Hardware Debugging N _
[ HardwareDebug L& O-F-5{7J AJbuk BER B,
[£] HardwareDebug (b JO750 AT [RAEMAEl] )LD Ves —
addcre.srec [SoftwareDebug] A A-SDH ] Yes RE
[t SoTtwareDepug (55
[c7] Renesas Simulator Debugging (RX, RL78] =
T Uk Java FFYT-2 3y £n
A EERIN-T —
SYFA L ATy
OF0d50 noys-EEx16E):
M FL-gme v rEESR:
&=
IvUFEET
¢ ’ aEsELLkERET Y| @R
27 B2035 17 BB -5 TR -
@ 7D mLs
g : S LS > Ea—
25 O—FA A= LD URILOEESH
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RAZ7 =X RA MCU®D =8 M 1EC60730/60335t /LT TR k-S54 T3 ') (RA4_CM33)

(20 IAR/IEWARM DiF&

IAR ® EWARM (213 CRCEDFHMEN H Y | 2 —FRHRE LIZBITICH D L R§ER T 7 A /LI CRC &
BN 2% Z LR TEET, Project — Options Z ¥R L, Linker 472 = > T Checksum D ¥ 7 % #1*, CRC
AU 2R EEITVET,

“  |AR Embedded Workbench IDE

Jrln EEE FETM Zal—4s)

N R@ = XL T eEln.

Cs | YIL—7miEhs)..

[} | TP DA R — ...
JOSIRIRD A aRENTR..,
EILMEROEED..

% | BlEEWm)

O 703 haHERIN)...

| EETOT I MEE..

& AT=az0)..

K= EBLAT LM

@ A5m

W=lm e EIw ALTH)

> £z ¢ O >

=
—ggA T A ~
BSOIRRAR
SuB LRBT . L i
CIC++T0 5 SE 375U A% i TRIVAS  #0
PEUIS VAR fdefine  TF Iy3-F | EmATvay
AT A -
hAALEILE MEERI-FAFUEI1]l3 3(F;
ALETAS FANIE- OxFF
: SR TRLAD: BTTRLRD :
R M FrvdH hERI(G)
cact HAD: AR v TIUAUNA: (4
CMSIS DAP
GDEH —/§ FITUZL CRCESE, v |0:<04C11DB? |
e IHATOERU) .
3-Link/J-Trace N ERED:
T1 Stellaris el ZNEER ~ |0:<0FFFFFFFF |
g £y bEE: O AAeLTEEN
ST-LINK v OSaAT/iq H-9EEIECT 3R
Frod4 LETH 4 Z(H):
ok 1| #evtn |

2.7 B CRC mEMf| (N A—FIFMCUIZEHLETHRELTLLZELY)
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222 EREAR
BT 29T XTOROM AEV X, BREARICT A NTHLERH Y £7,
ZOfEEN 1 o0ERE L7 a v 7 THhHEE . BB CRC_Calculate A LT, L &N7- CRCEZEF
HLOGRTZENTEET,
T 5 ROM Y | DO Lz 7 1w 7 [ZRWEEIE, ROFIEZEHTL2LER’NH Y £7,
1. CRC_Start ZFFONH L £,
2. CRCHMEIZED D ATV OFEFEKIZx LT CRC_AddRange Z MOV L £,
3. CRC_Result ZFFO'HI LT, RSN 7= CRCHEZIEGLET,

FHE S CRCEIE, B892k CRC_Verify Z{HH L T, ROM TSI S LTV D2 CRC i & bl C& &+
R

Fulx s NCHEHAISNATRTO ROM fEEA CRCEHEIZEEND L HICTADIF2—FOHELTT,

223 EHW

ROM 723#ife LTV T, CRC_AddRange A Y > RZEEH L TROM OEMIPLT A NEITH Z L BEID L
F9, THUTKY, CRCEEREY v a VAL THEAETE 5700, B—OBEFOH LSRR 200 38
HZETHY EFHA, BREAT A NTHREINCFIEIZHED, &7 RUZAHEAN 510/ S0 2 & &
L. CRC_AddRange DIEONH LIZHEE 23000 & 20K HIc LET,

2.3 RAM

T A NPMELR RAMOHEEIL., P27 hOAER) vy UG L TREL B A AREMLRH D Z & 523
WD EIERICEE T,

RAMT A +® THW] RX—Va w2 AL THWEEHEE DOCHBLODTC AEHINTWEESR) . T A b
% FTT DA% RamTest_March HW_Init ZPFEONHTMERH Y £4,

RAMZ7 A F 25 & &, WOMIER LTI IZEW,

1. TAMFORAMIZ, BIEDORAK v 7 25D, MMOMBEIZIIER LN T 7ZE 0,

2. FEMIET A FTIE, 7A MHROAEVHEEAZERICIE—BIUMELTE 5 RAM Ny 7 7 33
<7,

3. ARA9TINIAA LT aRvAD2O0HY ET, AF v 7T ARTIE, 2O0DAZ v 7D HHDOW
T, FREmFETARNTEET, AF T OT7T A ML, MEBEORZ v 7 HEEEZBEEETE 5
RAM /N> 7 7 BT,

231 EREBAR

EIRBARRZ, A% v 7 LSO RAM TRBRMBIET A M2 EITTEET, A ¥ v 73R T X hTT 2
FEOMERHY E, L, EBRFHAERICERELSGAIL. I eMEIE L T EREEA RAM 7T A
ORI SNIZA S 7 OFEIRO B IMEEOIEWIET 2 M2 L TEITS N, RO DRZ v 755 i

BT A NENET,

232 EHW

TRTOEHIIRT 2 MIFEBIER TRITUTZR Y £ A, EHHRT 2 MIF VAL AN RT3 B
INDHTeH, T RNIFFHEE— FTHD EAEINET,
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24 0wy

AAf v yu /7®ﬁ*$ﬁ X. ClockMonitor_ Init BAOMOH L CTREINET, KD #define [T X - Tk
EIND LI, AMBEIINTORES v v 7 OFEHAORIUIIS T T, ZOBEKIZIZ2 2D/NN—T g VRN
HYET,

#define CLOCK_MONITOR_USE_EXTERNAL_REFERENCE_CLOCK

SEH
#ifdef CLOCK_MONITOR_USE_EXTERNAL_REFERENCE_CLOCK
#define MAIN_CLOCK_FREQUENCY HZ (12000000) // 12 MHz

#define EXTERNAL_REF_CLOCK_FREQUENCY_HZ (15000) // 15 kHz

ClockMonitor_Init(MAIN, MAIN_CLOCK_FREQUENCY_HZ, EXTERNAL_REF_CLOCK_FREQUENCY_HZ,
eCLOCK_MONITOR_CACREF_A, CAC_Error_Detected Loop);

f#telse
#tdefine TARGET_CLOCK_FREQUENCY_HZ (12000000) // 12 MHz
#tdefine REFERENCE_CLOCK_FREQUENCY_HZ (15000) // 15 kHz

ClockMonitor_Init(MAIN, IWDTCLK, TARGET_CLOCK_FREQUENCY_HZ,
REFERENCE_CLOCK_FREQUENCY_HZ, CAC_Error_Detected_Loop);
/* NOTE: The IWDTCLK clock must be enabled before starting the clock monitoring.*/

ttendif

Wy oy 7 AN vy 7 BERT %6, = —I3EH 3% CACREF Ui 1% ClockMonitor_Init B4
BOANNRTZA=2THRETHZENTEET (LFLDOHITIL, eCLOCK_MONITOR_CACREF_A #57E) .
RAMCU DT A ZAD - & ATJ/RT A =2 OBMRELU TR LET, EOMm 2T 200%, :1~47“‘
MY AT MERICEDETHRELET,

% 2.1 CACREF ¥ & AH/85 4 —4A (CLOCK_MONITOR_CACREF_PIN ePin)

MCU CACREF &L TR E AT RE ARIRST A—F ePinD URIL
HifnF ((R—rES)
RA6M4,RA6M5, P204 eCLOCK_MONITOR_CACREF_A

RAGE2,RA6TS3,

RAGE1 RA4MS. P402 (;¥) eCLOCK_MONITOR_CACREF_B
RA4M2,RA4E2, P500 eCLOCK_MONITOR_CACREF_C
RA4T1, RA4E1 P600 eCLOCK_MONITOR_CACREF_D
P611 eCLOCK_MONITOR_CACREF_E
P708 eCLOCK_MONITOR_CACREF_F

5 : P402 1%, VBTICTLR (VBATT AN Y FO—)LLORB) DHREDEEEZZITET, L F. &RA
MCUDN— K9z 71— —X3=Za7I®D MIOR—F] XU Xy TFYNNv o7y TilEe OF
=SB0,

ClockMonitor_Init BI¥kiZ., XA v 7 o v 7 3k S, IWDT BRAENI2 2 L3 IR TZ &R T
EFEJ, IWDT ZHANIT 5 ITEICONTIL, 258 AL TL &N,

ZO%, 7ay ZERIINN— R 2T (CACEYz2—)V) IZL-oTHEITINHO, EHNLT X Ml
YT RO =T TAT O NE ZLIFRHCH D £ A

CACIZ X BBV IABLERAZBANCT HIE, BViALary vn—F2=v s (ICU) &3A MbEXT ZEY
iAFa Y hr—F (NVIC) O EHERTH2MLERH D 7,
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ElpiArar ho—Fa2=vy k (ICU) Tit, ICUANRY R U7 REL I AHZ (IELSRn) 2, CAC B
T —EDIAL, BIXORCACH—R—T7 a0 —l ST H5A4 R hEEEZHRELET,

72%, e’studio T FSP (Flexible Software Package) ZFIH4 255, ICU DML, RAZ 74 7 L—T 3
VITT 4 Z @ lnterrupts] ¥ 7 CHETX 7,

%72, TARZEWARM O 41X, TAR/EWARM H @ [RA Smart Configurator| 32 = & T, REEIZ ICU
DR A nterrupts] % 7 TRHETE E T,

& 2.2 CAC BHE® IELSRn L O X 2 DFETE

MCU P IELSRn.IELS
RAG6M4, RA6M5, RAGE2, RAGT3, RAGE1, CAC_FERRI 0x09E
RA4M3, RA4M2, RA4E2, RA4T1, RA4E1 CAC_OVFI 0x0A0

FAMERT ZEYiAB = bue—F (NVIC) OFEIX, RA_SelfTests.c 7 7 4 /LIND test_main() Bk
TIToCTWE9, Z 2T, NVIC SetPriority() & NVIC_EnableIRQ()!Z FSP 23 &fit9-2% CMSIS B4k,
CAC_FREQUENCY_ERROR_IRQn ¥ XU\ CAC_OVERFLOW_IRQn %, FSP ARk L7- IRQ FHH T,

// CACRHEZEIAAHDNVICHIZERE

/* CAC frequency error ISR priority */
NVIC_SetPriority(CAC_FREQUENCY_ERROR_IRQn,09);
/* CAC frequency error ISR enable */
NVIC_EnableIRQ(CAC_FREQUENCY_ERROR_IRQn);

/* CAC overflow ISR priority */
NVIC_SetPriority(CAC_OVERFLOW_IRQn,9);
/* CAC overflow ISR enable */
NVIC_EnableIRQ(CAC_OVERFLOW_IRQn);

BRELEEZRETSE NMIEIVIALNRBAELET, KOFNIRT I IIZ, =2—Fa—RFTZ DO NMIEDY
AT ARV L NMISR.OSTST 7 T 7 2R+ 5 BN H Y £4,

if(1 == R_ICU->NMISR_b.OSTST)

{
Clock_Stop_Detection();
/* Clear OSTST bit by writing 1 to NMICLR.OSTCLR bit */
R_ICU->NMICLR_b.OSTCLR = 1;

}

RIZ, OSTDCR.OSTDF AT —H Aty hEfmHr I -~T, AL 70yl DAT—X A=Y TEET,
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25 WII9FvFEYTRAL<T (IWDT)

M+ F Ry P B A~ HRERT AT, 72 a VHEATVDOFSO LI AZEZHETHLENDHY
F, HzIE. AT g vBREATVEUTOLIICRETALE LET,

& 2.3 OFSO LR 2 MERESFI (IWDT E&E)

EH OFS0 LY R B MEEREE ()
IWDT 2% — kE— K (IWDTSTRT) s )&y MEIWDT (&S
IWDT % 4 L7 FEARSEIR (IWDTTOPS[1:0])) | 11b: 2048 # 1 Y )L
IWDT EAY Ay Y 4 RELk (IWDTCKS[3:0]) 1111b : 128 5/@
IWDT 7« > F#&TiE (IWDTRPES[1:0]) 11b:0% (V4> RODETHRBRERL)
IWDT =7 ¢ > KoBAsa4IE (IWDTRPSS[1:0]) 11b : 100% (7« > KoDBIARIERER L)
IWDT Uty FEIYAHER (IWDTRSTIRQS) 0: /URAATILENYRAHER, FEBIYAAHERZEHA
IWDT {=.L#I# (IWDTSTPCTL) 1: RAY—TFE—FK, AX—XE—FK, FLREVYIFITT7R4E
UNAE—FORBIZHDLEE. hU U ML

e’ studio C FSP (Flexible Software Package) Z#F|H T 534, FSP @ [BSP) # 7 O a7 4T, 7S a v
HEAETY ORENTEET,

< e2work64 - gnu_test_pro/configurationxml - & studio
Tr4E) EBEE FET-RN) BF(A) TOUTTHP) RenesasViews ZiT(R) D4UE2(W)  ALT(H)
’%? FItw(B) [£7 gnu_test_pro Debug At LEIJ Lu_nj| By - “% - |os nﬁ % 7{.? - % v & v
&y Fo¥zoh-17270-5- 2 = <§) 7 & = 8 8} *[gnu_test_pro] FSP Configuration 23 [B] bsp_mcu_family_cfg.h = B
=3 test (in test_pj) [Debug] . .
7 = g estRTe H R Y e Board Support Package Configuration 0
[ Includes Generate Project Content
2z
2 ra_gen
2 src
(Z= Debug Device Selection
v [= ra_cfg ’5’ 7 }'/7 U V) 7 rep X Board Details
wv [= fsp_cfg < version: | 1.1.0 ~
S <BI<
Board: Custom User Board (Any Device) | | gug
[ board_cfg.h
g bsp_cfg.h Device: R7FA2ATABICFM
[ bsp_meu_device cfg.h
[ bsp_mcu_device_pn_cfg.) RTOS: Ne RTOS
[€] bsp_mecu_family_cfg.h
[g] ricport_cfgh
i:} configuration.xml < >
= ONi.Teot.pre peog.launch w Summari BSP Ilocks Pins | Interrupts| Event Links | Stacks | Components
O oKz 20, [ RE| @ av-b-T507-
Custom User Board (Any Device)
Settings JoIF E l'b { > l“ r7:> t l_o)ﬁm-&:
R7FAZAIABICFM o —
cho BSP M7 a/\T 4 #BA<
w BAZAT Family A4
~ OFS0 register settings
» Independent WDT
Start Mode IWDT is Disabled
Timecut Pericd 2048 cycles
Dedicated Clock Frequency Divisor 128
Window End Pasition 0% (no window end position)
‘Window Start Position 100% (no window start position)
Reset Interrupt Request Select NMI request or interrupt request is enabled
Stop Control Stop counting when in Sleep, Snooze mode, or Software Standby
wUT
OFS1 register settings
: - s B
2.8. e?studio M FSP [Z& % OFS0 L X 2 52 EHI
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IAR/EWARM D4 1%, TAR/EWARM 1D [RA Smart Configurator (SC)] Z{EfH3 2% = & ¢, [FEEIZ SC D
[BSP] X7 D7 /X7 4T, A7V arBHEATYDORENTEET,

RA Smart Configurator
Help  Run
8% *[FSP Project] FSP Configuration 5% = 0 §lPackage 4 MC
Board Support Package Configuration o
PP 9 9 Generate Project Content
E7 Restore Defaults e
D Select p]
evice Selection MEZO
Board Detail L=
FSP version: | 1.3.0 ~ oar s e
Y i
Board: EK-RA2A1 | [ gag s
FIi4 —T7
Device: RTFAZATAB3ICFM V=T
213 e
RTOS: No RTOS e
P11 12
5 i
a0 |1
Raze 15
[
53
: g
Summa locks | Pins | Interrupts | Event Links| Stacks| Components
B Properties | |§ | Problems
EK-RAZA1
Settings Property Walue
R7TFAZATABICFM
RA2A1
~ RAZA1T Family
~ OFS0 register settings
v Independent WOT
Start Mode IWDT is Disabled
Timeout Period 2048 cycles
Dedicated Clock Frequency Divisor 128
Window End Position 0% (no window end position)
Window Start Position 100% (no window start position)
Reset Interrupt Request Select NMI request or interrupt request is enabled
Stop Control Stop counting when in Sleep, Snooze mode, or Software Standby
WoT
OFS1 register settings
MPU
. - SS o)
2.9. IAR/EWARM A ® RA Smart Configurator (SC) [Z& % OFS0 L X & % E
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[Generate Project Content] RZ L &4 L, T /X7 ¢ TOFRENEN., Fie 7 7 A VDK R IL
DERIKBENET,

HET A

..\project-name\ra_cfg\fsp_cfg\bsp\bsp_mcu_family cfg.h

® LML RVERSy (BRE)
#define OFS_SEQ1l 0xA001A001 | (@ << 1) | (3 << 2)
#define OFS_SEQ2 (15 << 4) | (3 << 8) | (3 << 10)
#define OFS_SEQ3 (@ << 12) | (1 << 14) [| (1 << 17)
k31 k30 b29 b28 b27 b26 b25 b24 bZ3 b2 b21 b20 b19 b18 b7 b16
WDTST WOTRS, e e ' el mers oy [WDTST
— 'eeri| — |TiRas | WOTRPSS[1:0]| WDTRPES[1:0] WDTCKS[3:0] WOTTOPS[1:0] | &7 —
Ve HeoOM L FoEEm =
b15 14 k13 12 b1 b10 b3 b8 LT b6 kS b b3 b2 b1 ba
IWDTS WOTR i e ' . e |IWDTS
— |teeril —  |sTRas|WOTRPSS[1:0)| IWDTRPES[10) IWDTCKS[3:0] IWDTTOPS[1:0] | Jpr —
Uty HEOME A AFOERE D

WL v TF Ry 72 A<,

D \ij—(}

/* Setup the Independent WDT. */

IWDT Init();

210. A 72 3 UHEERIRL O X2 0 (OFS0)

IWDT_Init ZFFONMHL T, Uty METE LT R T 2 0808 H

D%, VAV F Ry T EAXIE VA TF Ry T ZASNEIA LT RLTY By FRETSNDDE

=iz,

EHIRNCY) 7Ly v a T 0ERHY £9, vy FUREZHENT56, V7 by a3l

RN TH BT TR FESNEY 4 v FYIC—HT 5 & 0 e T B UERDH Y £5, U7
v F Ry T HA~OEFILL T TITVET,

/* Regularly kick the watchdog to prevent it performing a reset. */

IWDT _Kick();

Uy F Ry 7 A AN T—RHRICNMI 24T 5 L9 ICEESNL TV A5G, 2 —FIXZO/RKED
B0 ABZ T HLENRH D £,
TT—RHEFICY Y NEEITTOIEIIC Uy TF Ry T2 A <PER SN TWBEA, Uty MMERIZ, =
— NiX IWDT_DidReset ZFFUMH L CIWDT 28U By MEBIEE I L2 E I N EMHRT HIMNENH Y £

ﬁ—o

if(TRUE == IWDT_DidReset())

{

/*todo: Handle a watchdog reset.*/

while(1){
/*DO NOTHING*/

}
}
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26 EBE
KFEEM (LVD) ¥ = —/ Vi, VoltageMonitor Init BI# % FFOVH U CEBIREBIE 2R T 5 X 9 ITHEK
SNTVWET, ZHE, NU—F UV &y M, TELLRTRS Y N7y 7 TH0ERHY 7,

VoltageMonitor_init BE%%& FEONH 4RI & NMIL—F > Dli 5 ¢ LVDISRDET By b % 0 IZG%ET D 2
CICEELTLLEEY, SOV T, FERAMCUD—H —X~v=a2T /)L« "— R = THRO KE
JEH (LVD) £V a—/b] OFEZSRLTIZE0,

HERIE eVoltage & Vee AFME L W IR RET 2 Z LITERE LT ZS W, ROBITITEED 299V %
TREIS7ZHEICNMI 2T 5 L ) ICEBEE =2 2R ELET,

VoltageMonitor Init(VOLTAGE_MONITOR_LEVEL_2_99);

KEERES RS D &, 22— P UBS 2 BN H 5 NMLEI VAP ER S ET,

/*Low Voltage LVD1*/
if(1 == R_ICU->NMISR_b.LVD1ST)

{
Voltage_Test_Failure();

/*Clear LVD1ST bit by writing 1 to NMICLR.LVDI1CLR bit*/
R_ICU->NMICLR_b.LVD1CLR = 1;

}

2.7 ADC

ADCE Y 2 — i, SEIEREWEETLE2T AN TEH32Z2HE— FAMEAAENTHET, FFIND
FRIEMEIZHBAT A0, MfF SN A RIT, T2 L CERSNHRFEENICINE S Z E0NFFS
NTCnET

#define ADC_TOLERANCE 8

Z DfEIE ADC DER T DI RMERFEE L L TRESNE T, REEHDO VAT LATIE, ZOHRRELE
LS THZENTEET,

ADC 7 A hEY 2 —/ UL, Test _ADC_Init # MO L CHIHLT 20BN H D 7,

ADCiF2a2=v b (=v h0ta=v 1) H27D, 2=y M 1OTAMEITHIHEEIT T _ul) OFN
7B A L ET,

271 TBREBARE

IR ARHT, Test_ADC_Wait Bz L TADCEY 2— 27 A P T&ET, ZORKIT AD Z#Hi)3
FATSNDETHIELE T, ZOBRBORY ETHRRZMERT DLENH Y £7,

2.7.2 EHR

EM 727 A ME, Test_ADC_Start @ 1 [EIOF-OM L CHAT A MLERNH Y £3, £DH%, ADCEYV 2
—LX, EHEND-NCY 77 Lo A A S T L 9, EUEEEIX 0V, VREF/2. VREF % H#EA9i2[H]
nE9,

N DOBREBRORERIL, Test_ADC_CheckResult FEONH L ZEH L CTEMNICTF = v 7 T HLERH
DET,
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28 RE

MCU DIREEZT AR TBHEXE, ADCEV2a—ARNEHIND I LERI TR ZENEETYT, Lian
ST, 2—HFOa— R FTHLADCEHH LT e /o 2EHT 3545813, ADCEY 2—/LD ) Y —2dt
HHEEICRAT 52 ENEETT,

Temperature_Init ZFONH L CHEMAT AR, IBEER Y E2OMLT 24BN H Y $9, ZOBEEIZIX.

ADCHH T CRENIHFRIEERFHZIETHERDH Y 4, 2N ODEEERCTHEEIIMR T2 HED
FEHNZHOWVWTIE, HFRAMCU Da—H—Xv=aT )b+ "— R = THIRESBR LTI,

/*Temperature Sensor*/

Temperature_Init( TEMPERATURE_ADC_MIN,
TEMPERATURE_ADC_MAX,
Temperature_Test_Failure);

2.8.1 ERIBAE
BIF AR ICIRET 2 N E{TH94850 . FIHTEHMT A P THRALEZLO LR CICARY 3,

28.2 EHN

REE L HIZE D ADCE Y 2 — AN EHICHE S E T, BELZHAIMD I, = —F IR0 EEE

/*Start ADC reading temperature sensor output.*/
Temperature_Start();

OO LA H LT, Temperature_Init BT LV Rt SN2 FFFHEIPH IS L CRER AR CE £
7T

/*The registered Error callback will be called if there is an error. */
Temperature_CheckResult(TRUE);

EH 2T A NBSWT ) r—ra v aREMT7 ey 7352 L2 BT 272012, BT A FBA
Y a—)LENAENT, RIOATZ Y 2—)VENTZT A N TBENZEET A PO RAFERIZTF = v
7L, FrLWEEEZBGT D X O ITHERTE E7,

2 —H D a— KX, Temperature_Is_Finished 7213 Temperature_Wait_Finish Bd¥i&fEH L T, 77
Vor—varBNADCEBH LTI el Eraimsiiid 2 ENTE DA M cx £7,

2.9 Port Output Enable (POE)

GPT HHAR— 77 b7 v b4 x—7 L (POEG) 1%, LH PWM % A~ (GPT) OH a1 % H )Ek - fRRE
T AHEEE T, HAEEIEDSAE L . 4 MCU T AJRE7: POEG 7 /L — 2O\ TIE, 19842 &L /2
YA

1 21X POEG 7 /v—7" A M3 256 OFIHHE L EBX, RO X 512 POE_Init B CTIT W E T,

/* User selects one of Group A to Group D */
POE_Init(POE_Event_Detected, GROUP_A);

POEG 7/ /V— 32— 0NEIR LE 4, =—P L POE_Init B O 21 EEHE <. RAMCU O —
— A =a T e N— R 2 THREZRB LT, POEDY L FIAFERNL—F DL 2T AOELZTHT- LTV
BEMNE D IPEHETAMLERNH D 9,
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%yﬂ%it — GPT GTINTAD : GPTEIAHH AZELIRY
%3 1 Ch.0 GRP[1:0] : Hih%EIE R IR
L IN-TEER)
POEG i

Group A Group A
______________ Group B
i ! Group C GTINTAD
i GTETRGA X}—— GrounD GRP[1:0]
! GTETRGB Group B GTIOCOA
i GTETRGC , Group C GTIOCOB
! GTETRGD Group D

Jot- O E ARV MITT AT BGPTO H A 44

HEREIT, FrRILODHDITRTY,

2.11. POEG & GPT GRRA PWM %2 1 %) DRSS

291 110 R— FDEKE

I—HYDVAT LATHEAISNAE 2L - TiX, renesas.h ~v X7 7 A L& BROBIEIZE Y k4
HUHENSDHGENGY £, o, W E2IHPWM ¥4 < (GPT) @ GTETRGn & L CEAT 28511
RELET,

POEG I, /O R— F DOl L2 A2 % T, PmnPFS.PMR, 15 X O PmnPFS.PSEL[4:0] ¥~ R DFREIZ L - Thiii
T EIRERE GPT xSt & LTI E S NSO M A IE#E ATV E T, SN A R 5T

IR E SN TWBEE . POEG IZH ZEIEHIEI 24TV F 4 A

e PmnPFS.PMR =1 s Vi 2 BRI RE O A AR — h & LT %
e PmnPFS.PSEL[4:0] = 00010b : GPT xf)& ¥ IZFE &

& 24 II0R— FDERFE (GTETRGN &L THEETEZ S II0OKR—F)

MCU GTETRGn GTETRGn & L THRETE S /0 K— k (3%)
RAG6M4, RA6M5, RAGE2, | GTETRGA P100. P105. P401
RAG6T3, RAGE1, RA4MS3,
RAAM2, RA4E2, RAAT GTETRGB P101, P104
RA4E1 GTETRGC P213. P503
GTETRGD P212, P304

K :MCUDNYTr—UICE>TRIARD IO R— FAFELLGWNEENHYET ., Flo. YATLTHO
RARICERAINA TR EEHER LTS,

292 EIYRAHDERTE

POE(Z L BEI D AAREZFINTT DL, BlViAHBay br—F2=v b (ICU) & %A ML XE YA
gy ba—F (NVIC) OmFDOEY 2—/LORENLETT,

EBlDiABr=ay tur—F2=y k (ICU) TiX, ICUA XV Y I3 EL Y AKX (IELSRn) |Z POE 7 /L—

TARY MTHIT HA X " ESERTELET,

7238, e*studio T FSP (Flexible Software Package) ZFIH T 5554, ICU ORERIL, RAZ 7 4V L— 3
YT 4 X @ lnterrupts] ¥ 7 THETX E7,

F72. IAR/EWARM O#;41%, IAR/EWARM H? [RA Smart Configurator (SC)) Z T2 Z & T, [[EEIZ
ICU O#fR% % RA SC @ [nterrupts] # 7 CRRETE £,

R01AN5901JJ0101 Rev.1.01 Page 69 of 79



RAZ7 3 RA MCU®D =8 M 1EC60730/60335t /LT TR k-S54 T3 ') (RA4_CM33)

% 2.5 POEG B&® IELSRn L P X 2 MEETE

MCU AR5 IELSRn.IELS
RA6M4, RA6M5, RAGE2, | POEG_GROUPO 0x0B7
RA6T3, RAGE1, RA4M3,
RA4M2, RA4E2, RA4T1, POEG_GROUPH 0x0B8
RA4E1 POEG_GROUP2 0x0B9
POEG_GROUP3 0xOBA

XA MERZ ZED AL A br—F (NVIC) Of%EIL, RA_SelfTests.c 7 7 A /LIND test_main() B
TIFT> CWEd, Z Z TNVIC SetPriority()& NVIC_EnableIRQ()iX FSP 23 #&fit9-% CMSIS B4k,
POEGO_EVENT_IRQn, POEG1_EVENT_IRQn, POEG2_EVENT_IRQn ¥ X N POEG3_EVENT_IRQn I% FSP 23 ERK
L72IRQ &5 T,

// POEY% JL— JREEEIA & DNVICHIER E 5l

/* POEGO port output disable ISR priority */
NVIC_SetPriority(POEGO_EVENT_IRQn,®);

/* POEGO port output disable ISR enable */
NVIC_EnableIRQ(POEGO EVENT IRQn);

/* POEG1 port output disable ISR priority */
NVIC_SetPriority(POEG1_EVENT_IRQn,Q);

/* POEG1 port output disable ISR enable */
NVIC_EnableIRQ(POEG1_EVENT _IRQn);

/* POEG2 port output disable ISR priority */
NVIC_SetPriority(POEG2_EVENT_IRQn,®);

/* POEG2 port output disable ISR enable */
NVIC_EnableIRQ(POEG2_EVENT_IRQn);

/* POEG3 port output disable ISR priority */
NVIC_SetPriority(POEG3_EVENT_IRQn,®9);

/* POEG3 port output disable ISR enable */
NVIC_EnableIRQ(POEG3_EVENT_IRQn);
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210 GPIO

KT NAATT A MR ET HHR— hOEEIL, gpio_config.h~v %77 A /LIND g_GPIO_Test_Port #
EART (F—Fm, By bnDXH0) ERXRLET,

R— b DIEEH :

static const struct {
uintlée_t m;
uintl6_t n;
} g GPIO_Test_Port[GPIO_TEST_NUM] =

{e, 8%}, // PORTo@S8
{1, 14 } , // PORT114
{2, 61} // PORT206
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3. ROFT—5H
3.1

RA6M4 AlE# R

N F =7 WEREZLL PR LET,

& 3.1 AERERE

ltem

Contents

Device

R7FA6M4AF3CFB

Toolchain

IAR Embedded Workbench for ARM

Toolchain Version

v.8.50.124811

In-circuit debbuger

SEGGER J-link on board

Development board

EK-RA6M4 v1 (& AEI% - RTK7TEKA6M4S00001BE )

PLLZ 0Hz

| OCTASPICLK Disabled ~ —s OCTASPICLK Div /1

XTAL 24MHz H -/ Clock Src: PLL w <={ICLK Div /1 v —{icLk 2002 |
> PCLKA Div /2 v [—>{PCLKA 100MHz |
HOCO 20MHz > PCLKB Div /4 v |—s{PcLka somHz |
| LOCO 32768Hz | ks PCLKC Div /4 “ —>| PCLKC 50MHz |
[MOCO 8MHz | > PCLKD Div /2 + —>{PCLKD 100MHz |
| SUBCLK 32768Hz | s~ BCLK Div /2 v |—{BCLK 100MHz |
> PLL Sre: XTAL v BCLK/2 : v —{BCLKout s0MHz |
PLL Div /3 : v "> FCLK Div /4 v —{FCLK soMHz |

PLL Mul x25‘.l;1 A

PLL 200MHz H

PLL2 Disabled v
PLL2 Div /2 ¢ ~| | CLKOUT Disabled ~ ~ —=| CLKOUT Div /1 v || cLkouT oHz |
PLL2 Mul xzﬁ.o | | UCLK Disabled « | —> UCLK Div /5 v}—{ucicon: |

> —>|DCTASP ICLK 0Hz |

% 3.2 IAREWARM EJL FF T3y

X 3.1.70v9K

Category Contents
General Options Target Device Renesas R7TFA6M4AF
C/C++ Complier Language 1 Language C
C-dialect Standard C
Language Conformance Standard with IAR extension
Language 2 Plain ‘char’ is Unsigned
Floating-point semantics Strict conformance
Optimizations Optimization Level None
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311 CPU
# 3.3 CPU TR g [ICLK : 200MHZ]
Measurement Result (CPU only) Unit
Non-Coupling Test Coupling Test
ROM Usage 2808 26638 | bytes
RAM Usage - - bytes
Stack Usage - - bytes
CPU_Test_All Clock Cycle Count 2608 21400 | -
Time Measured 13.04 107 | us
3.1.2 ROM
# 3.4 CRC32 TR +ER [ICLK : 200MHZ]
Measurement Result Unit
ROM Usage 114 | bytes
RAM Usage bytes
Stack Usage bytes
CRC_Init Clock Cycle Count 7840000 | -
l
CRC_Calculate
(EMB ROM overall Time Measured 39.20 | ms
CRC_Verify
3.1.3 RAM
SE Y hBLU3R2E Y hOT 7 EAETIT>727 A FORER R Z L FITRLET,
(1) MarchC
%= 3.5 March C TX &R (8-bit Access, 32-bit Word Limit) [ICLK : 200MHZz]
Measurement Result (Normal) Result (HW) Unit
ROM Usage 528 1104 | bytes
RAM Usage - bytes
Stack Usage 84 84 | bytes
Stack Usage Extra 116 116 | bytes
Clock Cycle | FiE 1024 bytes 2192000 2224000 | -
Count SRS 1024 bytes 2216000 2232000 | -
Extra 1024 bytes 4408000 4456000 | -
Time miE 1024 bytes 10.960 11.120 | ms
Measured | gepesm 1024 bytes 11.080 11.160 | ms
Extra 1024 bytes 22.040 22.280 | ms
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% 3.6 March C TX FER (32-bit Access, 32-bit Word Limit)

[ICLK : 200MHZz]

Measurement Result (Normal) Result (HW) Unit
ROM Usage 562 1154 | bytes
RAM Usage - - bytes
Stack Usage 84 84 | bytes
Stack Usage Extra 116 116 | bytes
Clock Cycle | FfiiE 1024 bytes 1992000 2080000 | -
Count IEBIE 1024 bytes 2000000 2088000 | -

Extra 1024 bytes 4000000 4184000 | -
Time hiE 1024 bytes 9.960 10.400 | ms
Measured JERRIE 1024 bytes 10.000 10.440 | ms

Extra 1024 bytes 20.000 20.920 | ms

(2) March X WOM

& 3.7 March X WOM 7 X &R (8-bit Access, 32-bit Word Limit)

[ICLK : 200MHZz]

Measurement Result (Normal) Result (HW) Unit

ROM Usage 506 1104 | bytes
RAM Usage - - bytes
Stack Usage 76 72 | pytes
Stack Usage Extra 108 104 | bytes
Clock Cycle | FfiiE 1024 bytes 210400 140800 | -
Count E[ 3753 1024 bytes 234400 149600 | -

Extra 1024 bytes 444800 290400 | -
Time BiE 1024 bytes 1.052 0.704 | ms
Measured JERRIE 1024 bytes 1.172 0.748 | ms

Extra 1024 bytes 2.224 1.452 | ms

% 3.8 March X WOM T X &8 (32-bit Access, 32-bit Word Limit)

[ICLK : 200MHZz]

Measurement Result (Normal) Result (HW) Unit
ROM Usage 506 1104 | bytes
RAM Usage - - bytes
Stack Usage 72 72 | bytes
Stack Usage Extra 104 104 | bytes
Clock Cycle | FfiiE 1024 bytes 47200 45800 | -
Count FEBR IR 1024 bytes 54800 54800 | -

Extra 1024 bytes 102000 100000 | -
Time miE 1024 bytes 0.236 0.229 | ms
Measured | yppes 1024 bytes 0.274 0.274 | ms

Extra 1024 bytes 0.510 0.500 | ms
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3) REYITREP

&39 A2 vV TXMaR [ICLK : 200MHZz]

Measurement Result (Normal) Result (HW) Unit
ROM Usage 286 286 | bytes
RAM Usage - - bytes
RamTest_Stack_Main Stack Usage 40 40 | bytes
(Only Stack Relocation) Clock Cycle Count 235200 150400 | -
Time Measured 1.176 0.752 | ms
RamTest_Stacks Stack Usage 48 48 | bytes
(Only Stack Relocation) Clock Cycle Count 2000000 2088000 | -
Time Measured 10.000 10.440 | ms
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4. 8 : /0y IBEEED 1 —ILOEFIT7REBEAZ (RAMAI DHEEY)

Uty NEHRDOZ vy 7 BEE Y 2 —/LiX, FSP (JAR/EWARM ff FI¢ i SC (Smart Configurator) ) (2L 1,
FELFa1F7E— FICRESNET, "Flat Project” (BARNEF = 7)) TIERINTEALTT A N T v S
TLEZOEFERTTDHETT—LRDD, LT ELRANL, ZORELEF 27 E— RV Ex TL
7EEWN,

FEIL. racfg 7L EZNDbsp_clock ¢fg.h 77 AV TERINTVET (KEKIFT2—FRREETS 7
FANLTIEBY FEA) .

B bsp_clock_cfg.h 7 7 A VORNE (FkFY)

/* generated configuration header file - do not edit */

#ifndef BSP_CLOCK_CFG H_

#define BSP_CLOCK_CFG_H_

| #define BSP_CFG_CLOCKS_SECURE (9) | // ZZ% (@) -> (1) IZEET D
#define BSP_CFG_CLOCKS_OVERRIDE (©)

(LLTHE)

bsp_clock_cfg.h 7 7 A /LiL, FSP £721X SCHN EEXT 5728, [Generate Project Contents| 7R ¥ > % #fi§
TFNHEETD2HENH Y 7,

41 e?studio+GNU-GCC NDiF4S

e2studio & GNU-GCC #fEH L CTWWAEA1E. T bsp clock cfg.h 7 7 A W EEETADD NNV F 75
ANEFHAELTEBE, studio® BV RRT v 7] OMELZFIHLT, ELARFIRAT YT, 2Oy F
TrANEFEITTHEICTLET,

B EEH/ Ny F 7 7 AL [0verwrite BSP_CFG_CLOCKS_SECURE.bat] (¥mv =2 FOE FIZES)

cd ../ra_gen/ sed IVYFEFITYIRST 1 1TICEL
mv bsp_clock_cfg.h bsp_clock_cfg.org.h /

sed -e "s/BSP_CFG_CLOCKS_SECURE (@)/BSP_CFG_CLOCKS_SECURE (1)/g" |
bsp_clock_cfg.org.h > bsp_clock_cfg.h ]
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TERRLIENYFIP AV E BT B
e J0/{5: RAsM4
T8 AT | | 25 G- B
D=2 R
v C/C+ ELFE
Y FLA Y- T - Configuration: | SoftwareDebug [7777] v | ERDEER..
CIFEE
o7
B B U-IlBE 8 Tookhain & ELE-2797 D PLfmEm & SOFU-S—H— @ IF—-/(—#-
En
C/Ces —83 ENFsinaFyF
MCU IV
Renesas OQF I| "${workspace_loc:/ ${ProjMame}/Cverwrite_BSP_CFG_CLOCKS_SECURE.bat}" ~ I
Task Tags =0,
Validation =
ENs- | 7]
JOVIIh-F-Fo- A _
Ty REE EJLH{QID?\T':J
=TFIIRE Tk
|arm-none-eabi-objco|:|-y -0 srec "${ProjName}.elf" "Original.srec” 8 ${ProjDirPath}/../../srec/srec_c: v|
SR
v
< >
@ #ELTELS $outll

4.1 e?studio MEXRTE (EJIL FRIDR T TADEEE)

4.2 IAR/EWARM DiB&
IAR/EWARM O340, BV RETICER: bsp_clock_cfg.h 7 7 A VA BETEL T &0,
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DT IYA FEYR—F

RAMCU IZBET 2 EHSC, Y—b, FXa XA boFyra—R, #HifivrA— 2l Fidody =74
A4 FEBBUTCHHTE £,

o RAHGIFR : www.renesas.com/ra

o RA FSP (Flexible Software Package) : www.renesas.com/FSP

e RAHR—F+IT+—FL: www.renesas.com/ra/forum
e Renesas H7R— b : www.renesas.com/support

FTANTORER LOBEREE I TN ENOFAEIRE L £,
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Rev. #17H R— S

1.00 2020.6.8 — MR

1.01 2024.05.31 2,5,40,48,62,63,69,70 | @RS % B0,

R01AN5901JJ0101 Rev.1.01 Page 79 of 79



%

mCEREDIEEE

CITlE. YA ERLRIERT S MEALOEESRE] (COVWTHALET, BRHOFRALOFESEICOVTIE. ARFa AV MELUTTY
ZHALTYITT—rEBBLTLESL,

1.

HERAER

CMOS & ZDELY /R LDIRIFEERHLEDAIFT T 2SI, (MS HRIFRVHBRICL >TY — MEBRIEZELD LD HY FT ., EMPCRED
FRICIE, HHAHFTRBIZERA LTV IEEED FL—OI AUy —X, EEHOBREM. €SBV —XALEZMAL. AL TIEIZIET—R%E
BLTLEEW, FS5RFYIREICHELIZY., HFEMoY LBEVTCESL, Tz, (S RRZRELER—FIZOLWTEEKOELEL
TLIEE,

BRBEABOLE

BREABL., HROKEEIFRETT., BREARICE. LSI ORBREIBOKEITEETCHY . LR IDBRELRIHEFOREITETT, s
Yty MEFTY LY FFHRGDBE, BREANS Y £y EBEMICHELETOHME. IHFOREBEIFRATEELA, RRIC. RENNT—F>
Uty MEEEZERALTY Y FTHRRDEBE. BEREANSY Y FOMNDE—EBEICET HFETOHM. HTFORKBIIRIATEERA,
EBRAIBICETEANES

LFUTOBRNLT TREDLZF(IZ, ANEBOABATLT Yy TEREANLGVTLESIL, ANESVOAEATLT v TERISDBFEAIS
&Y. BREMEZSIEEILIZY. REERIARNANBRTZLLI LV TIEENHY ET., ERGDIC TERA IBICETHIARNEST] 2DV T
DEBOHIHERIE. ZTORNBEEFHTLIEEL,

KEEAHFOLE

KEMGHFIE. TREAFFORE] [TR>TRELTLESL, CMSHFOANHEFDA VE—F U R(E, — RIS, NMAVE—HFVRELEST
WET, RERABTEZHRBKECEEIE L L. FERRICLY. LSIAZO/ 4 MM, LSI ABTEEERNTN-Y . AANEFTLRES
NTREEZEZIBALHY FT,

A=kl elAYd

Uty hEE, 70y IRRELEEZ. VEy FE2ERLTCESY, TOJSLERTHROI OO PYEZEE, YIVBEZEI OV INRELE:
BICUYBZTLLEZEN, Yty b SERIRF (FRENSRIRER) AV 0v ) TEMEZHBT LI RATLATIE. VAV IN+HHRE
Lz, Uty FEREBRLTLESY, . TRV S LOEDTHRBREF (FLIINBRIRERK) 2AVI/0vYICYVEZREEE. 1Y
BREOI/OAYINTRRELTHLYIYBZ TS,

A AEHF DENA KRS

AN/ A XORFRICEDBEBEEAHESRBEORERICHEYETOTEEL TS, (MSEZDAAN/ 4 XEEISEALT, Vi (Max.) »b
Vig (Min.) ETOBEEICEEFLLSHBER. REBELESIZRITBENAHYET . ADLALNEEDEEIETEEHA. Vi (Max.) hi Vy
(Min.) FTOEEZEBT 2EBHBDICF v 2T/ ARGERALBVESICHERALTLEZE,

YH—=TTF7 FLR (FH8EE) OT7 7 XELE

YHF—TF7 FLR (FH8EE) O7 IV REZIELET, 7 FLREEICIE. [FROMEHERICEIYFITOEATLNS YHF—TF7 FLR (FH4E
B) AHYET, ChoDT7 FLRET7IVEALEZEEDOBEIZOVNTIE. RIETEFRFADT, TVERALBEWLKIICLTLESLY,
HABOMEIZDONT

BEZORLGIERKIEFETLHHSIE, BRBEILICVRATLFMERBREEREEL TLEEV, ALTL—TDIAaVTEHLRENES L, T5v D
AAEY, AT MNRE—COEEREICKY . EXMBEMEOHE T, HiHEE. BEv—2r. /A XTE. / 1 ABHELENRLIIGELH
YFEF, BENESRRICEEFETSEEE. BLAOBRTLICORTLFBHBREREL TS,



1.

10.

11.
12.

F 1

CEE

>
—

=]

AERICERBESALERE, VIV TELVIALICEEYT 2FRIE. FEARKOEBEG. SRGIZHBATLIELEDOTT . SEHROWERE - VX T
LOFFICHENT, BE. VI FI7ELVCILICEET 2BREEATHERICE. BFEROBEZEITEVTToTLEEWL, ChoDfEAIC
BELTELEEE (BEFRFLEBEZBVTIICELEZBELEAFET ., UTRALTY, ) IZEL. Sk, —YIZ0EEZEVERA,
LHBR, AEHICREBSNAERZT—42. B, K. FOJ55L4L 7TV XL, CARBRAZEOEROERICER L TRE LI-FE=FDHHE.
EREZOMOAMBMEEICRNT ZREFLIFIASICETIHREICONT., HitlE. ALORIEETI1DTEHAEL., E-HEEEZASILOTES
YFERA,

LHE, REHICEDETLUELIEZETORHIE. EEETOMONMUYEEZACHFETLILOTEHY FRA.

LHATE, 2HFLE—BE[DHT. &, RE. HE. UN—RIUPZT7UVY, FOM. FEHDIERALAEVTLLESWL, hhdiE. &
T, HE, VUN—RIVPZFYUTHFICLYECHBRICEL, S, —UT0EEEEVERA,
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ETNAXOEALO—EHATESIE] %) 2CREOL. AHMIEET IRAER. SMEERETHE. W, REFEHETOMBEEED

FEANTIHEACESL, BEESHOHHEZFRBA TUHARE FERASNISEEORE. BEBEOTEASLUBERICOETEL TIE, SitE. —9

ZOEREAVERA,
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HBENBYET, T, BHERIE., T—2— FHFITBLTEHIEEM. Harsh environment FITERBETRLTLSLOERE. MRS REETZE

ToTHEYFERA, RICHHERORBETEIRIENELCHLEETH>TH, ABER. AKBRTOMUESMWEETEFELIELV LS., BF

BROBZICBVT, TREE. EREXRRE, RBEHLSRAFORLERABLVI DU T NEBE, BEHROEE - DX TLELTOHFRIEE

ToTLESW, HIZ, Y42V YT bz 7(E. BRTORIEERSEL O, BEEROHEEE - DXATLELTORERIIEHEHROEETITST
&L,

LHBEGZOBRBEESHEZEOHMIOETELTE, EREANHTLUHELEROFTTHEHEELLSL, CHEAICKELTIE. HEOMEDNESR - A

RE|THRHS HE48%E. WRINIBEEELASETLRENS X, MO BEBISHATEIES CHERACESV, MBI ESEEFLAENI &ICL
YECHEEEICELT, SttE. —UZz0EEZEVEEA.
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FUBMMEHE. REF-(EBEFTLHHEE. MEABRVUNEESEZ] TOMBAESSICERSNINEORHEEEEEIRZETL. £

NOEDEDHDBECAHITHRVBEBELAFHREET>TLEEL,
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