ENESAS 7T r—a)—k

RAD7=XV) ROLAN5901J30100
RA MCUMD =8 MDIEC60730/60335ILTFRA -S4 TS5 53;-11-60‘8’
(RA4_CM33) -
BE

SH. BEEFHES AT ANE OEZERRT 7Y r— a VIR LT T 720 M & Zatho
ZRE, VAT ARGHIBWTET ETHRTLERICRY -52H Y £7,

72 & 20X, FERSET O IEC60730 a2 B AT 5 I1i1%, MEEE NG OZ 2 TEELEO GV EE
EURAET D HENE FHlE 2535t o EmRH D £,

IEC60730 HAg I T MR e DT X TCOMEE I S— L TWETA, AnnexHiZv A7 nay fa—53_X—2D
HIfH S AT LOFKFHI E > TIHEFICEETT, ek, BEBETFHIEHAD 320 Y 7 o = 78N
fitanE 4,

1. 77A2A: BWEOZEWIIHFELGT L5 L2EX LI b O TRV EHAE

Bl ROV —F AL v b WERIE, BPARIE, 72~ A vF
2. 77 AB: WEORETRWEREZBIIES % 72D Ol EEKRE

Bl WlERROY —~ Iy P A T7BL N TRy 7
3. 7T AC: FhZRfaMEVi Y % 72 OhlEEkRE

Bl BEWN—T—Hil# & PHEEO o DY —~ Ty T T B

VoVErk, Aosvo g, W, WEE, B, 7 o —[A =T R O EIL. 7T A B OIS
SNhaEmNH Y £9,

OTFVr—var ) —FTClE, TRV TINY T Ny =T A—F A LT, IEC60730 7 T A B
BEBE~OUENE ZBT L HEOHA RIA4 2R LET, 2 D/L—F 1% VDE Test and
Certification Institute GmbH |2 X > CRREINTE Y, T A MEHAZEOavr—X, 2077 r—va v/ —
FoF D a— Ry r—YTAFTEET (TRROEEZSH) |

B DN—F 1T IEC60730 HEHL A FEAR L L TR SN E L72ds, A x¥% A MCUDENLT7T A NHDIE
BOVATALIEETEET,

BIEENEY 7 2T A—FiF, Ve y MEBLOT 0 /S 20ETRICERENET, = Ra—H
B, INHDONL—F VAT ABIROFRGHITRET D HFIEITIEFRERH D T8, ZO R xR
WATRES 29 v 7 v a— Ridk, THELT 9 HFiEOFI R L £,

T BN —F U DEEIL, BIVIABANAY RTINL—F T TR, 2—FIHERINDIZLITEEL
TLEEY, Y7 T 2T NA—F o TON—EINDZT—IIHEFICERTHY (FurlIrhv o XOEE
L) V7 M =T 2T BT TR, N— RV =T EEAN=AL (72T, MY U+ vy TF Ry
7B A< IWDT) OFIRANZFIUIELWY 7 b U = THEBEIIRAETE E5 A,

7 20 K% = A2 M, European Norm EN60335-1 : 2002 / Al : 2004 Annex R (23T 0 . ik IEC
60730-1 (EN60730-1 : 2000) 23\ \< 222D R THEH SN TWET, LFEHEO Annex RICIX, &K,
W, BXOE T HEEICOWVWTIEC60730-1 Iy vy VT HH D — MR EENTHET,

2=y k

o TINAR:
- AP ARATZ7IY MCU (Arm® Cortex®-M33) % —X L 7L —F IR~ — B M

o RRERE (FitoWni i)
<RA6M4>
- GNU-GCC ARM Embedded 9.2.1.20191025 / e?studio 2020-10
- IAR/EWARM Version 8.50.1
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<CRA4M3>
- GNU-GCC ARM Embedded 9.2.1.20191025 / e?studio 2020-10
- IAR/EWARM Version 8.50.9

AEICBWNT TRAMCU] ERFELTWAHEAIE, UToRGEDOZ L2 1L £,

#1. RAZ773I) MCUEILTTX MEEY X K

CPUO7 Arm® Cortex®-M33
v1)—== RA6 RA4
J)L—7 | RA6M4 RA4M3
CPU @) @)
ROM @) @)
RAM @) o)
. VA=A O ©)
% WL+ YF RyT 247 (IWDT) ¢) ¢)
X | BFE ©) @)
'~ "aDC12 O o)
mE O O
Port Output Enable (POE) O O
GPIO @) @)

Arm® TrustZone® ADXIHIZ DLV T

AREVTTANTATZUE, Arm® TrustZone® [ZHB 1T 2t F o 7K CEITINDI Z L 2FifeE LTH
Y . RA Project Generator (3¢) ® "Flat Project" CIERk L=V > 770 7T hE AT, BfEEZMEL TV E
-éAO

% RA Project Generator OFf#0IZ, RA FSP (Flexible Software Package) ® K& = A > hZ SR 72X,

288Yy I DEFATHREICEAT HIFER(RA6ML DHEZY)

Uty NEHDOZ 0y 7 BT Y 2 —/LiE, FSP (IAR/EEWARM {# fliF /% SC (Smart Configurator) ) (2L Y |
EEFaT7E—FRICHESNET (racfg 7+ /L% HND bsp_clock_cfg.h 7 7 1 /L) , "Flat Project" (&4
NEXF2THEHK) T ZOFEETR T ITLFTTLHET—L DD, LT ENLRENI, ZOREEZEX
27— RIZY Y FEZX T ZEN,

Z®D bsp_clock_cfg.h 7 7 A /L%, FSP £721X SC 8 LFEE T 572, [Generate Project Contents] A% > %
T ET D2XLE R DY ¥, BRNREEFECO TR, 48k 7y 7BEEY 2—1L 0
X 2 TREBELE] 2ZRITEI 0,

BB, AXRIEIFSP, SCON—Y a3 02k AREFICRLESNHY £7,
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RAZ7 3 RA MCUD F=6 M 1EC60730/60335E /LT TR k-S54 T3 1) (RA4_CM33)

B R
R S RO 5
(I R 1 = OO RSSO 5
T O TV IR R A N B - = OO 7
(2 = 10 1 Y SRRSO 16
121 CRCB2 FIL T s oottt an e 16
122 CRC YV T R™ DT APl oottt st an s nenanans 16
IR T = 7 Y SRS 20
131 RAM TR R TILT N K s oottt s an s nenans 20
1.3.2 RAM YV T BRI I T APl ettt en et an e 22
S A m R RS 32
141 CACIZKBAA VIR Y I REBEEDELR ..o 32
142 A A0 YTDREIRBIEIRE et 32
1.5 I IAYF RYT R AT (IWDT) oo, 36
LT = S 38
I Y TR 39
I T 1 S 44
1.9 Port Output ENable (POE) ......eeiiiiiiiiiii ettt e et e e e e nnnaeee e 47
I O 1= LR 53
B 3 = L R 54
2 A 1 = U PSR 54
2.0 L B R A B oottt b bbbt ettt bttt ee 54
2.0.2 B ettt ettt ettt ettt e ettt et ae s 54
2 = L0 SR 54
221 FBHIDB IR CRC I E oottt ee et n ettt 55
2.2, 2 BB R A B oottt b ettt ettt ee 60
A =5 - 1 OO 60
20 N = 7 R 60
2.3, B B B A oottt 60
2.3.2  TEEEY oottt ettt 60
A w I SRS 61
25 JRITIAYTF FYT B AT (IWDT) oot eaens 63
S T = RS 66
2 A\ 5 1O 66
2 O =5 - & 3 OO RORRRT 66
2.7.2 BB oottt 66
2.8 R ettt ettt e et et e et aeare e, 67
2.8, BRI A R oottt ettt ettt ettt et ettt et st aes 67
2.8.2  TEHAHY oottt ettt 67
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2.9  Port Output ENAbIE (POE) ...cicuiiiiiiie ettt ettt e snt e e sata e e snaaaeenaeas 67
e B R (O X ot N/ 5 =TT 68
e I | L BN N . 3 =T T T e 68

210 GPIO oo, 70

B R T T o, 71

3oL RABMA B T B o ettt 71
1 0 T R 5 = TR 72
3L 2 RO e e 72
L0 T T = A VTP 72

4, 8% V0OV IBEEED A= IO EX A TEREBIERE. oo 75

4.1 e2StUAIOF GNU-GCC DD B oo 75

4.2 AR EW ARM D3 B oo e, 76

I 5 o Gl N 5 7 e R ORRSRRR 77

B ET B oo e r— e r—— 78
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RAZ7 3 RA MCUD F=6 M 1EC60730/60335E /LT TR k-S54 T3 1) (RA4_CM33)

1. 7RG

11 CPU

ZOETIEL, CPUT X ML—F NZHOWTHEH L E4, (B : IEC 60730: 1999 + Al - 2003 Annex H-Table
H.11.12.1 CPU)

OV R 2T, ROCPUL Y REZETARLET,

x11 TAFENEHLIORE—E
CPUO7 Arm® Cortex®-M33
gn—7 RA6M4 RA4M3
REALPRA RO-R12

FlEL R4 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

TS LhHUA PC

FPU #:3k L © X 2 (S0~ S31) S0-S31

FPURIHIL O X A& CPACR, FPCCR, FPCAR,
GE) FPSCR, FPDSCR

TAMRELORA

ELOREEARLTE, TS RIZESTEY F T4 —ILROBENARLDZLDOAHY ET .

V—AT7 7 A cpu_test.clt. CEEBAMHEHL-CPUT A Mo FEEABM L, 77V SEEEK
(CPU_Test_Control) IZKFELCL VP AZIZT 7B ALET, WAL AZDOH v TV IT A RSR—=Y
a U EEAT BT, 7 7 AL cpu_test_coupling.¢c HMETT, FET A MIT BT SEEEEICKSF
LET,

e TestGPRsCouplingStart_A

e TestGPRsCouplingRe_A

e TestGPRsCouplingR1l R3_A

e TestGPRsCouplingR4_R6_A

e TestGPRsCouplingR7_R9_A

e TestGPRsCouplingR10 R12_A

e TestGPRsCouplingStart_B

e TestGPRsCouplingRoO_B

e TestGPRsCouplingR1_R3_B

e TestGPRsCouplingR4_R6_B

e TestGPRsCouplingR7_R9_B

e TestGPRsCouplingR10 R12 B
e TestGPRsCouplingEnd

HHUME, CPU_Test_General Low, CPU Test General High 7t 7V ESiEMEAHHAL T, IWHLY
AR %TANLET,
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Y —A7 7 A )vcpu_test.c i, FPU_Control 7> 7 U SFEBIMICHIKIF L CFPURIEIL o2 X2 27 7 &
ZLET, FPUILIRL A Z OFEET A M= g U2+ 53813 fpu_test_coupling.c 7 7 A /L b 4%
g‘(“‘j—o

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
TestFPUCouplingS20_S23_B
TestFPUCouplingS24_S27 B
TestFPUCouplingS28 S31 B
TestFPUCouplingEnd

HDHUNE, FPU_Exten 727U SEEBEEAMEH L CFPUILIRL YA X 2T A N LET,
cpu_test. h~y #7714 0%, CPUT A ~DA X7 =2—A&MHELF7,

AT A MIBVIAZOERNRFHELEZXEZT A FLTWET, APIEHKICIE., T2 FOFRRZRTRED E
EHV EHA, RbVIZINEDOT A FDO2—HFX, ROES T T —HEEAKEIERTI2LENH D £
-aAO

extern void CPU_Test_ErrorHandler(void);

T =B ENTES. CPUT A MIZoOREBICY Yy 7 LET, ZOBEIE return LTIEWT EH A

TR_RTOT A MEEITL, CBEIFOH LEDOL PR X BEFEORANCIENE T, LER->T, =2—VFixzhbd
O ZBEEO CEAEO L)W ENTE, FFHICVPAXEEZRET DIV RDI2ETLLHY £8
/\/o
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111 CPUVYZ X7 API

:12 CPUY I RYTF7APIV—RT77AI)L

T74IL%A

cpu_test. h
fpu_test. h

cpu_test. ¢
cpu_test_coupling.c
fpu_test_coupling.c

TestGPRsGoup | ingStart_A. asm
TestGPRsCoup | ingRO_A. asm
TestGPRsCoup|ingR1_R3_A. asm
TestGPRsGoup |l ingR4_R6_A. asm
TestGPRsCouplingR7_R9_A. asm
TestGPRsCouplingR10_R12_A. asm
TestGPRsGoup| ingStart_B. asm
TestGPRsCoupl ingRO_B. asm
TestGPRsCouplingR1_R3_B. asm
TestGPRsGoup | ingR4_R6_B. asm
TestGPRsCoupl ingR7_R9_B. asm
TestGPRsCoupl ingR10_R12_B. asm
TestGPRsCoup | 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
TestFPUCoup !l 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| ingSO_S3_B. asm
TestFPUCoup ! ingS4_S7_B. asm
TestFPUCoup | ingS8_S11_B. asm
TestFPUCoup | ingS12_S15_B. asm
TestFPUCoup ! ingS16_S19_B. asm
TestFPUCoup | ingS20_S23_B. asm
TestFPUCoup| ingS24_S27_B. asm
TestFPUCoup| ingS28_S31_B. asm
TestFPUCoup | ingEnd. asm

RO1AN5901JJ0100 Rev.1.00
2021.6.8

RENESAS

Page 7 of 78



RAZ7 3 RA MCUD F=6 M 1EC60730/60335E /LT TR k-S54 T3 1) (RA4_CM33)

B cpu_test.c 771U

Syntax

void CPU_Test_All(void)

Description

UTIZFERT 2T _XTOT A MERDIEFTIITLET,
1. Ay 7V TPMLYAZT A MY 256 (Tid, 1 23HR)
CPU_Test_GPRsCouplingPartA
CPU_Test_GPRsCouplingPartB
2. Wy TV UTPRALVYAEZT A NEMERLRWEA:
CPU_Test_General_Low
CPU_Test_General_High
CPU_Test_Control
CPU_Test PC
5. Wy 7V FPUSLIRL VA2 T A MM 58546 (Tid, E2423H) -
FPU_Test_FPUCouplingPartA
FPU_Test_FPUCouplingPartB
6. By 7V ZFPURLEL P AZT A N&MHEH LARWEE
FPU_Exten

7. FPU_Control

Taty P RREHEE- N THD 2 LR T 201%, MO LtOBROERETY, Z OREENIERET

— RTINS, — OV YRAZEy MIFEFFHEE— RTTY 7 BRATE R\, 7 A MIKK

LET,

CPU_Test_Control B¥E, AZ v 7 RA L HZ LA (MSP & PSP) 25 A h457-8, TA D

[, MSPLIM, PSPLIM L' Y AKIZLDAH v 7 RA & ORERIT— RIS /e 0 5,

ZDOT A ROR, BIVIALNEELRWE ST D OO LBk EETY,

=7 —NH &N A. SMBEE% CPU_Test_ErrorHandler 2SFEONMH &L E 9,

PRI OWTIE, lx DT A R EZRL T EE 0,

{£1: 22— F® #define USE_TEST_GPRS_COUPLING (&, LM LY A X DT A MIEM S 5 B A&
RI DDA NET,

HE2: 23— FN® #define USE_TEST_FPU_COUPLING /L, FPUJLIEL Y A X DT A Ml H &5 BI%k
BEIRT LIS ET,

AW

Input Parameters

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

void CPU_Test_PC(void)

Description

oL, Ter Ty H (PC) LUARKETANLET,

ZHUCTKY, PCOMEFEICEMEL TWD Z L aMERLET,

MEOEZ v a IEE SN EFOHTZ L TPCOEMEL CWA Z 2T AN LET, T
DIZEHEDBFFRH SN DB, PCLUAZ By EBREIZ2 D L 51T, BENT-GPTICBARZRRET S Z &
MWTEET,

ZOBEIT., BB EBICFAITEINT- L EHERTEL LI, MESNI AT A =X ONIEEZIK L F
T, ZTORVENRELWLEI PR TF =y 7 ENET,

T TP S gA . FMBBI% CPU_Test_ErrorHandler 2AFFONH &L E T,

Input Parameters

NONE | N/A

Output Parameters

NONE ‘ N/A

Return Values

NONE | N/A

B CPU_Test_General_Low.asm 2 7 A JL

Syntax

void CPU_Test_General_Low(void)

Description

HWHL Y 2% R0, Rl, R2, R3, R4, R5, R6BLVR7TEZT AN LET, LIYAKXFIXT TTAMEN
£7,
VY RAZDERTITONT,

1. WDV AHFIZ h'55555555 ZEXIALET,

2. WMEHDOVLIYAZZHHA, —BHLTNDLZ La2MRLET,

3. [HWHFDLYRHFIT h'AAAAAAAA & EXIALF T,

4. WHDLVI AL ZHmHr, —BHLTWD I a2l LET,

ZOT A MO, B E T D OIFFFOH Lt OEE T,
T TN ENTHA. SMBES%K CPU_Test_ErrorHandler 2FEON &L E 9,

Input Parameters

NONE | /A

Output Parameters

NONE | N/A
Return Values
NONE | /A
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B CPU_Test_General_High.asm Z 71 JL

Syntax

void CPU_Test_General High(void)

Description

WHLTAHZ RS, R9, R10, RIIBLUPRI2EZT A PLET, LY RKEIRTTTARNINET,
LY AFDERTITDONT,

1. WSO LYAHIT h'55555555 X AL E T,

2. WMEDOVIAZ ZFHH”, —BHLTNWDLI MR LET,

3. WHDLYAHIZ h'AAAAAAAA & EX AR E T,

4, WHOUVIAZ ZHid, —BHLTNWHI LE2MRLET,

ZOT A MO, FISE NI D OIFFEO L eSO BT,
TR ENT5A. SNBSS CPU_Test_ErrorHandler 2FEONM &L E T,

Input Parameters

NONE ‘ N/A
Output Parameters
NONE | N/A
Return Values
NONE ‘ N/A
RO01AN5901JJ0100 Rev.1.00 Page 10 of 78
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B CPU_Test_Control.asm 271 JL

Syntax

void CPU_Test_Control(void)

Description

ZOBBIL, HEIL YA (AL ALV RRDED [£11 TANSNDLYAZ ] 2B81) 27 &
FLET,
IDOTARTHEH, VYAX RI~RAPEEEL TWDHZ L 2RIHEE LTV ET,
WBHE, HKLVVAZOTANFIRZTKRD &L TT,
BV VRAHIZONT,
1. h'55555555 & EXALE T,
2. #EAIR LT, {2 h'55555555 T b Z & il LET,
3. h'AAAAAAAA & EXALFET,
4. FEHREL T, fHDS h'AMMAAAAA ThHH Z L AR L E 7,

722, VUOREZNOREDOE Yy FOFIRIZLY | ZOFIERFAIINR2NGERSH DL Z LICERELTL
ZEWV, IN6DOFr—ATIIMMOT A MESEREI N TWET,

Tty REHEE— R THDHZ L EMRT 201X, OH LTOBRBOEMLTT, HFFEE—RTID
BIEMNIEN &N 5 &, ERET— RTIE—HDO LI RAZEy MIT 7R TERWED, 72 MIKK
=

ZOT A N, HlsE T HOIFFFOH Lt ORI TT,

I ZOF A TS BT A MER S H7-%, FAULTMASK 3 L OV PRIMASK 127 2 F &k

Hh, LIEBn->T, ZHHIXFAULTMASK B X UPRIMASK 2 H 357 A NHIZT 77 4 74L&
NEEA,

=7 =N ENTHA. SMBEE% CPU_Test_ErrorHandler 2FEONMH &L E 9,

Input Parameters

NONE | N/A
Output Parameters
NONE ‘ N/A
Return Values
NONE | N/A
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(RA4_CM33)

B cpu_test_coupling.c Z7 1 JL

Syntax

void CPU_Test_GPRsCouplingPartA(void)

Description

T =R SRS E,

HWHLYZAZ RO RI2ZTARNLET, VYRXBOMAEENPREOINET,
WALV AZT A MI/S— b ALA—F B THERESh, ZoBKIZ S—FATT,
ZOT A MO, FVIABBFHEAEL LWL 2T DO LB OETLTT,
HBEA%% CPU_Test_ErrorHandler 28PN SN E T,

Input Parameters

NONE | N/A

Output Parameters

NONE | /A
Return Values

NONE | N/A
Syntax

void CPU_Test_GPRsCouplingPartB(void)

Description

MWHLPAZ RONHRI2EZT AN LET, LUVRAXRBORMARESRHINET,
WALV AZT A MI/S— K A L8— | B THESNL, ZoBEKIZ S—kBTY,
ZOT A MDR, B IABNFEAEL RNV DT 50O Lo EETT,
7= &N A. SMBES% CPU_Test_ErrorHandler 2SFEONMH &L E 9,

Input Parameters

NONE | /A

Output Parameters

NONE | N/A

Return Values

NONE | /A

RO1AN5901JJ0100 Rev.1.00
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RAZ7 3 RA MCUD =8 M 1EC60730/60335E LT TR LS4 TS 1)

(RA4_CM33)

B fpu_test_coupling.c Z71MJL

Syntax

void FPU_Test_FPUCouplingPartA(void)

Description

FPUJEREL A X S0~S31 &7 A h LET, LI RAXBOEEEENHRHINE T,

ZOTANDORM, BIVIAHZDBFHELRWE S ICTT OO LeBEEOEFELTT,
=T —NH ENTHA. SMBEE% CPU_Test_ErrorHandler 2SFEONMH &AL E 9,

FPUIEIEL A X T A MI/R— M A &/3%— B THREREN., Z0B T/ \—F ATY,

Input Parameters

NONE | N/A
Output Parameters

NONE | N/A
Return Values

NONE ‘ N/A
Syntax

void FPU_Test_ FPUCouplingPartB(void)

Description

FPULIR L VX # S0~S31 27 A M LET, LI AZMOfRERESBE S ET,
FPUJEIRL A X T A ME/8— bk A L 38— | B T S L, 2 OR#KIZ X— K B T,
ZOT A MDOM, FVIAZPFEAE LWL DT DO Lo ETETT,

T TN ENT5A. SMBEI% CPU_Test_ErrorHandler 2FEON &L E T,

Input Parameters

NONE | N/A

Output Parameters

NONE ‘ N/A

Return Values

NONE | N/A
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B fpu_exten.asm 774 JL

Syntax

void FPU_Exten(void)

Description

FPUJLIEL YA X SO~S31 2T A M LET, VIAXEIRXTTTAMSNET,
LIRS DB T NIDONT,

1. WHDL Y AH|Z h'55555555 ZEX AL ET,

2. WHDOVIAZEFHH”, TNON—HTHI 2R LET,

3. WHDL Y AHFZ h' AAAAAAAA % EX AL FE T,

4, WHOUVIAZ EHHR, TNON—HTHI L EERLET,

ZOT A MO, HIsE BT B OIXFFOH Lt O RT T,
=7 =N ENTHA. SMBES% CPU_Test_ErrorHandler 2FEONMH &L E 9,

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

FPURIIEIL 2% (TR AKXV R D720 1R 11 TARNSNRDLDLVIUAY | #88) 27 ARLZE
T TOTAMI, LUAZ RI~RIODHEEL TV A Z L &AifEE LTWET,
WBHE, HFLVVAZOTANFIRZTKD B0 TT,
LV VRAHIZONT,
1. h'55555555 #EXALF T,
2. #EAHELY . fE2N h'55555555 Tdh D Z L 2R L 7,
3. h'AAAAAAAA & EXALFET,
4. FEHREL T, fHDS h'AMMAAAAA ThHH Z L AR L E7,

L, LYRZNOEEDOE v OFIBRIZE Y . ZOFIERNHFATSNRWEAERH S Z LITiEELTL
F3V, ThHDr—ATIEL, o7 A MEMBIRINTWET,

Taty P REHEE- N THD Z LR T 201%, MO LItOBROERETY, HFFEE—RFTZD
BEMNIEN &N D &, ERHEE— R TIE—8O LY AZE Yy MIT 78R TERWD, 7 & MIkK
LET,

ZDOT A MO, FIFE LT D DOIFFFOH L e OBEETT,

T IR ENT5A. SNBSS CPU_Test_ErrorHandler 2FEONM &L 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, CRCAL—F U ZFEHLIEROMI7 7 v v 2 AT A MIOWTHBILET, (B IEC
60730 - 1999 + Al : 2003 Annex H — H2.19.4.1 CRC — Single Word)

CRCIZ. AFVDARICESWTH Y —RELERFTF = v 7/ V2 E2ERT 2 REAIT —HEHTETT,

CRCF v ZHAlF, AvE—YEYy FARI—ADOEy MY E3 0 70 L (BB TIE7 < XOR Z1{# H)
NROLERORIE AT, BEE n+l OEFEFA (short) By A R —AIZ XA, F VREORAE T
T, BEORNZ, nfHoPen A ve—V A M) —ATBMENFET, CRCIZ, XA F U A=K7 ~D
FEENHE CHEEIC b O LT Wiz, KSR ENET,

ROM 7 A hiZ, ROMINAE® CRCEAZ FTOER L TRFET A Z L TEHTEET, ROMEBELTZT A LT
X, CCRCTNIY XLZHWTHTZIZ CRCEZARK L, BREFLTEBWZ CRCEL L LET, 2D
FEE, T XTO1IEy b= —LEWEEOYLTEyY b2 T —23 L ET,

flid CRC ¥ = % L —Z T Lo THANIER ENT- CRCH & il 254, AR CRC 7 /L= ) LR
FILTH-oTH, stBEERPFE IR LRWVWERDN ONH L T-OFEENMLETT, X, 7—4%
TNTY XN T DIEF, SNV 7T v T —7 AN TRESNDE Y MEF., &2 WIEEERD
CRCED E > MIMERNEFOMAFTHOEETT, VAT ARy I 2T 4T MV T 4TV
O FIZRIET 2HE BREICR20 £, £, —#OT Xy HIEZROM ETOY 7 =T 7 A7 %%
HTA2L008H0 ., FOBRSITT NNy Z7HIZROM ONEREXHZ SN TLE D AIREERH Y 7,

SR CRCIEDEHE H LT, FHTAIY—NLF=—2 TRV ET, ZELWFIEIL. 2. FHE O 2.2 ROM
R TEE N,

1.21 CRC32F7)ILIYXL

RAMCU (Zi%, CRC32 7 /LT XADHR— FMNA[FEZ: CRC (KEITUEBRE) HERANmSINTWE
T, TARMNY 7 =T, 328w FCRC32 2495 X HIZ CRCIEEAMRAHREL T,

% = OX04CL11DB7 (X3 + X% + X2 + X2 + X0 + x12 + X1 + x10 + x8 + X7 + x5 + x4 + X2+ x + 1)
& = 32 bit

I = OXFFFFFFFF

W’FFFFFFFF & @ XOR {55 K23 CRCICH I & D

122 CRCY7hrwx7 AP

Tk v arOBEIT. CRCIEZFHE L, ROMIZKM STV AHE & ik L CE DO EMM 2 MEEd 5 7-
OIFEH SN ET,

TRTCHY—ATANSIC TR &£ 9, renesas.h ~v X7 7 A4 21X, RAMCU DL Y A X EFRNG
FhET,

%13 CRCYIZrYTTFTAPIYV—RT7A)L
274 IL%A

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

ZOBEIT. BRCRCOBMENTWET RLAZ#EMT LIk, #H LW CRCIEEZSM CRC &
i L9,

Input Parameters

const uint32_t HE S8 Ly CRC
ui32_NewCRCValue

const uint32_t 2By FBHECRCIEMEMENDT FL2
ui32_AddrRefCRC

Output Parameters

NONE N/A

Return Values

bool_t True =7 A h /3% False =7 A k2K

Hcrc.cT7714I)

Syntax

void CRC_Init(void)

Description

CRCEY=2—/NZUHL L3, ZOEEIL, i CRC B Z ORI THERN D D £9,

Input Parameters

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

uint32_t CRC_Calculate( const uint32_t* pui32_ Data, uint32_t ui32_Length)

Description

OB, B—ofBESN AT VEKD CRCEZEHELET,

Input Parameters

const uint32_t* TANTDHAEYORBERRTRA X
pui32_Data

uint32_t ui32_Length | B 7/ U— REMNOF—ZDEX

Output Parameters

NONE N/A

Return Values

Uint32_t FHE SN 7 CRC32 i

UTOBRMIL, A Y HEkE BMICHLGET FL AL RS THETERWERICHERA S ET, Th b Ii3HH
e7 v a Al A% ) A BINY 2 5 1E24R M L Ed. 2k, Bk CRC_Calculate 73 1[HIOBIEIF UM
L CHRER S0 D il & 2 B b T& %97,

B orc.c 774J

Syntax

void CRC_Start(void)

Description

T =X DZAEEPET D7D Y 2 — VA HEE L £9, B CRC_AddRange # i3 2RI 2 E 1A
FEONH L E,

Input Parameters

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

void CRC_AddRange( const uint32_t* pui32_Data, uint32_t ui32_Length)

Description

BEDOT RV AP THERK S LD T —# O CRC # iR T 546 1X, CRC_Calculate Tid/e< Z D% %
fEA L E9, ®MIC CRC_Start ZFEN L, WIZHE /T R L AFiH Z L 12 CRC_AddRange % FEONMH
L. D% CRC_Result ZM-ONMH LT CRCEZEF L £,

Input Parameters

const uint32_t* TAMTHAEYHPHOKIHALIETRA &
pui32_Data

uint32_t ui32_Length By U= REfIOT—2 Dk S

Output Parameters

NONE | N/A

Return Values

NONE | N/A

Syntax

uint32_t CRC_Result(void)

Description

CRC_Start 28FFUME & 41, CRC_AddRange BIZ M L GBS N7z, T3 TO A U HHICHT 5
CRCIEZFIHR L 7,

Input Parameters

NONE | N/A
Output Parameters
NONE | N/A
Return Values
uint32_t FHE &M 7Z CRC32 D
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1.3 RAM
March 7 A hiE, RAM 27 A F T 20 M FiELE LTI LN TWD —EHDT A F T,

March 7 A k&, March =L X > NOFR —4»7 o A THEMRINET, March =L X > I, kROBLIZHE
DRI, AFU T LA NOTRTCOBNMCHEASNBEROEBRIEL — 4 2 TT,

— Rz, T Y ALEERT D March =L A 2 SRV Y, ZOREED A=K Im ELETA, T
MIMEL 20 9,

TA Y X AEARIER) T (BEO RAMEIZREE S L7200, ST b7 A b BB IR EER
AT a v ERMET D, AT VONFERFFCTEET, ZhuE, BEEOT AT Y XAEETTHEIC
ARV EERBEEINTEAAYy T 7ICabt =L, TAMNDORERIINY 77O AERYEEILTH I LITL - THEE
SNFET, APHIZIZRAM 7 A MEIKZ 1T T <, Ny 77 b HEBIWIZT A M54 7 a UREERLTH
7,

T A MO RAM MBI, 7 A iSO ARICEHTEEEA, TOEHRZX v 7 IEHEN S RAM O
T NBECHEEIC AR 9, ZOMBEARIRT A7-0I12, APHIZIZAZ v 7 OTF A MO T 5 BN
EFENTWET,

WDE T > a T, FFED March 7 A MZOWTHIALET, VT, Y7 hr =7 APl O EZ R L E
hj‘o

1.31 RAMTFRFZNLIYXL
(1) MarchC

March C 7 /L= ) X2 (van de Goor 1991) (%, A& CL10DHENH D 6 DD~ —F T L A b THERRL
., WoOBkEE B L ET:

1. #EiBHcE (SAF : Stuck-At Faults)
. TN ELETA L OREMEITFIC0E 21T

2. EBME (TF : Transition Faults)
e 0l FERIFLI-0DERBRRTER2NENVELIZT A v

3. My 7V UHE (CF : Coupling Faults)
e 1ODEN~DEIRLBYEICELY, 2FEADOELVONENEFEEIND

4, T RUL AT a—XFfE (AF : Address decoder Faults)
T RUVAF a—RICE By 2 AEE

HEDT RLAT, BT ZEBATEX RN
BEDRBNMCT 7B A TE RN

BEDT FLAT, BEOB VIR 78 2E8Nn5
KEDBMZ, HEDOT RLANSLT 7 BATE S

6 o>D Marchm L A2 "3 H VY £9°,
1. TUAIZT_NTOoErEZIAL
2. T RUALLBABLT, 02V —FK, 1ZFA4 b, T2 T &AL 7 A B
3. HmFMIT RULAMLLBABLT, 12V —FK, 029 A4 b, T2 T &AL 7 A B
4, B EMET RLANLIHT, 02V —FK, 1 &I b, TLAZEYy T LT U A b
5, I ENT RLVANBHBEDT, 12V —FK, 0274 b, T4 2y T LIZT 7 U A b
6. TLAMLTXTDOOEY—F
R0O1AN5901JJ0100 Rev.1.00 Page 20 of 78



RAZ7 3 RA MCUD F=6 M 1EC60730/60335E /LT TR k-S54 T3 1) (RA4_CM33)

(2) March X

E: 2073 ANFERAMCUMICEEER SN TV RV, TiLd March XWOM A— 5 D&%
fi e LTIRLET,

March X 7L 3 Y X hL, B T6 2DEENH D 45D March = L A > M THER S E T, RO %
HLET,

1. MiiRigfE (SAF)

2. EBBE (TF)

3. X¥sA > 7Y 7 EFE (CFin : inversion Coupling Fault)
4. T RV AT a—ZikE (AF)

450 Marchm L A2 "R HY £9,

1. 7VvAIZT_XT0ETA b

2. M7 RUALGEBLT, 02V —K, 1%2JA4 b, T2 I LA P YA
3. HEMT RURALLBABLT, 12V —K, 0274 b, T7LAZEY NI EIZTIZ U AL B
4, TUAMNBLTXTOEIU—N

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

March X Word-Oriented Memory (WOM) 7 /b= U X Ap%, 2 BPECTHEHE March X 7L 2 U XA BAERR S
F Lz, £F, E¥EDO March XX, v Iy b T =22 —2OfHNG, AEV T 7 EABIZELD
F—=H R = OERIICEBRENET, ZOEBETOT A ML, FICT7 RLATa—XAEE2ETU— FH
EEEZRHLCOET, 2FBOBEMIX, 25O March =L A > F&BEMT52 LT, 12HIZHLE Y
NRRBIZIR DT =2 E = 2L, 220BI3Z0WEFEHALES, ZnbD= LAY FoBIME, U
—RKANB TV T 7=V N ERET 52 LT,

6 >D March—L X 23 H Y £,
1. 7423 _XT0xTA b

2. WIFNLT RUAMLBBLT, 02V —FK, 12914 b, TLAEHZU—FRBEMNTA 27U A b

3. WEMT RLANLBEBLT, 12V —K, 02714 b, U—KRZ&IZTZ U A b

4, M7 RUANLEEBLT, 02UV —FR, "MAAX I A h, TLA 2T —RHENTA 27U Ak
5. I EMLOT RLUADBLED T, WAAZ Y — K, W55% 74 b, U—RZ&IZT 27U A b

6. TLAMLTRTOWSZY—F
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1.32 RAMVY 7 k9 x7 API

RAM 7 A s D 2 DD FENFIHATEETT,
(a) BEERE

(b) HW 3% -

ZDONR—=Ya rTlE, T—ZEAREE (DOC : Data Operation Circuit) &, 47> a v TF—# b7
A7y a hr—> (DTC : Data Transfer Controller) #fEH L TTF A FOEFTEHZEL T,

W OFEEIIFE T a7 APl 248 LE 308, HW FZEITIIW < O 0B IERER SV £9°, 5L, AED
Q) Hiz TELL XV,

(1) March C API

ZOFARNI. 8. 16, FIEREY FORAMT 7 B AZMHT AL IR TEE4,

I, N~y X7 7 A D #defining RAMTEST_MARCH_C_ACCESS_SIZE ZRDOWT I T H I & THRIL
INET,

1. RAMTEST MARCH_C_ACCESS_SIZE_8BIT
2. RAMTEST_MARCH_C_ACCESS_SIZE_16BIT
3. RAMTEST_MARCH_C_ACCESS_SIZE_32BIT

H—0OEBMFREHLTT A M TE25 RAMDOERE KA Z2HIRBIT2ETFTA MR EEILL, AFy 7 Lta—F
DY A ZXPNEL BRDBEERDHYET, i, T A MEEICEEN S Tword) O EREEFT 2 7-0I12EH
ENDEEDOY A REFHIRT D Z ik TirbhuEd, Tword] ¥ RILBIR LT-T 7 & AIETY,

ZHUE, ~v X T 7AND #defining RAMTEST_MARCH_C_MAX_WORDS Z K DWW NI T5H Z & THIX
nNE9:

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)

% 1.4 MarchCAPIY—RX 774 )L

RE ANYFTFAI Y—RIT7AI
IR ramtest_march_c. h ramtest_march_c. ¢
HW E% ramtest_march_c. h ramtest_march_c_HW. ¢
ramtest_march_HW. h ramtest_march_HW. ¢

FEYEFIE L HW EED E B 50— D7 7 A bty bE, a2 %4 TOEL REFRTERIN L T EE0,

Y — A% ANSI C Titab 41, renesas.h 7 7 A VEFEH L TRV 72NV VLI AXIT 7 EBALET,

E o APHIBBMEORH L TL 20— RE G272 LET, L2 L, V— FEITTF X M A0 50ET.
BMAEFEHLTLIY— LD REWF—ZEHHAT A M52 ENEETT,
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B ramtest_march_c.c 7274 JL

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 /b2 U X A% W= RAM A€ U 7 A |k

Input Parameters

const uint32_t F A2 45 RAM OO word 7 R A, ZHUE, BIRLI-AED T 7 & ZEIZ
ui32_StartAddr L EAVERLY T3,

const uint32_t FARMTSHRAMODOEHZD word 7 RL A, ZHid, BIRLIZAEY 77 & AEIC

ui32_EndAddr AT, ui32_StartAddr Bl EDEICT 2 HENH Y £,
void* const WER 72 A€ Y 7 A FOYAIL, NULLIZREL T,
p_RAMSafe HEAEY T A FOHEL, 7T A MERONEZ a8 —F 5D+ KES

T, BIRLIEAFY T 7B ABICEDLET- Ny 77 OSEHEERTELET,

Output Parameters

NONE N/A

Return Values

bool t True=7 A FXZ | False=7 A NETIFINTA—FF v I/ DT oAV
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 /L =Y X A% W= FEkEE RAM A E U 5 & K,
Z OBFE, RamTest_March_C BE%t & 138720 | AT TRAMSafe] Ny 77 %7 A M LET,
[RAMSafe] Xy 77 DT A MNEKT B &, T MIfiEEn, BEIL False 1K L £9°,

Input Parameters

const uint32_t F A MT 5 RAM ORAID word 7 KL A, 2, BIRL7=AEY 7 7 & ZEIC
ui32_StartAddr BOELRLERDY £7,

const uint32_t FANT5HRAM OEHZD word 7 KL A, Zid, BIRL7-AEY 727 & RIEIC

ui32_EndAddr AhE T, uid2_StartAddr UL EOMHEIZTHIMLERH D 7,

void* const TANEHSONEE 2 E—F 5D RE ST, BRLEATY T 7 L AR

p_RAMSafe IZHiZ Be Ny 7 7 OEFICRE L ET,

Output Parameters

NONE N/A

Return Values

bool t True=7 A F/XZ False=7 A NERIFNTA—EFTF v 7 DT oAb
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(2) March X WOM API

ZOTA NI, 8,16, £E3R2Ey hORAMT 7 B AR TE 7,

ZiUE, ~v X7 7 A VRO #defining RAMTEST _MARCH_X_WOM_ACCESS_SIZE |[ZIKDOWTNINERSZ &
THEIAINET:

e 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 OFEITRFMZ M D720, LEIOFEFERE L TT A hT& 5 RAM Dl KA X & liR$ 5 =
LEBIRTE XY, Zaud, 7 X MEEBICEEN D Tword) OEAERFFT 272D SN DHERDY A X
AR5 Z LI Ko T ThbiLE S, Tword) A Xid, BRL7ZT 7 B RIEELFR LT,

ZHUE, ~v X7 7 A O #defining RAMTEST_MARCH_X_WOM_MAX_WORDS Z K DWTINMNITH I LT &
STHEBEINET:

e RAMTEST_MARCH_X_WOM_MAX_WORDS_8BIT (Max words in test area is OXFF)
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 OXFFFFFFFF)

#£ 1.5 March X WOMAPIY—X 2774l

S ANYETFAIL Y—RIT7AI
1EaERE ramtest_march_x_wom. h ramtest_march_x_wom. ¢
HW =% ramtest_march_x_wom. h ramtest_march_x_wom_HW. ¢

ramtest_march_HW. h ramtest_march_HW. ¢

RHERAL L HW RED EHL O =D 7 74ty b, a4 TOEL FHETERL T EE 0,

Y —A1X ANSI C Titab 41, renesas.h 7 7 AV EFEH L TRV 72 TGNV LI AXIT 7 A LET,

EAPHEBEEFOH L T1 20— RETE2TAMLET, LML, V—FEITT A M 5FAHE.,
BB EFEHLTCLIY— LD REWT—HFEFHEZT A MT B2 ENEETT,
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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 HICEHL X117 March X 72U X AZHAS< RAM AE Y 5 X |k

Input Parameters

const uint32_t T AT DHRAM OFHID word 7 KL A, Ziud, BIRLIZAEY T
ui32_StartAddr T RBIZEDEAVERNH Y 9,

const uint32_t F A T %5 RAM DEHED word 7 LA, ZHd, BIRLI-AEY 77
ui32_EndAddr T AMEIZA DY, uid2_StartAddr UL EOEIZT 2083 H D 5,
void* const p_RAMSafe WEER 2 AE Y T 2 FOBAIL, NULLICREL 7,

Output Parameters

NONE N/A

Return Values

bool t True=7 A FNA | False=T7 A NETNINTA—EF =2 I7DT A )b
Syntax

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

Description

WOM ML S 47 March X 7L Y XL ES < FEEEE RAM A E U 52 |,
Z OF#IE,. RamTest_March X _WOM B84t & 13720 | fEHRIIC TRAMSafe] Ny 77 %7 A M LET,
[RAMSafe] Xy 77 DT A RN KT DL, 7 A MIdilk &, B False 238 L9,

Input Parameters

const uint32_t F A RT3 RAM ORAID word 7 KL A, T, BIRL7=AEY 7 7 & ZEIC

ui32_StartAddr BOELRLERDY £7,

const uint32_t T A BFT5HRAM OED word 7 KL A, Ziud, BIRL7ZZAEY T 7 RIEIZ

ui32_EndAddr HH, ui32_StartAddr DL EDEICT 2 0E R H Y 7,

void* const TAMEONTE AL —FT 5D DB REEIT, BRLIEAEY T 7 RIE

p_RAMSafe IR DALz Ny 7 7 OFEFAICERE L ET,

Output Parameters

NONE N/A

Return Values

bool t True=7 A F/XA False=7 A NETNINTA—FF v I DT = A )V
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(3) March C & March X WOM — HW SREZEDEH API

March C 3 & T March X WOM 7 A k@ HW 3F31%, DOC (F—#EEMK) L4723 TDTC (F—4
oo AT7ryarite—7) EHALT, 7TAMOETEXELET, DTCIET A o RAM 2 H1#{L3
L= &, DOCIX RAM MO AR SN AW E L it 570l s £,

RAM 7 Z s O, fhofift, DOC £7-1Z DTCIZT 7 A LW & 2R T HDIF2—FDELTT,

#£1.6 HWEE 774

TR b NYETFAI Y—RITF7AI
(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. c
HW $38 (%) 831k) ramtest_march_HW. h ramtest_march_HW. ¢

DTC A7 a O HIZBE LTIk, RO #define IZ X Y filfHl S E T,

K17 DICATLavDES

EETDHI7AI #define EEFDOEK

RAMTEST _USE_DTC DTC ###iftL. ERALEY

ramtest_march_HW. h

B ramtest_march_HW.c (#)&A4k)

Syntax

void RamTest_March_HW_Init(void)

Description

RAM 5 2 F® THW] FEETHHFEINH N —Fv =7 (DOCEB LA T 3 TDTC) ##t L%
7, DTCIE, RAMTEST_USE_DTC NERIN TN DOLGAIZOALHINET,
HW 232 3 2 tho RAM 7 2 N Z AT 2R0IC, ZORBEKEZIFOH L £7,

Input Parameters

NONE l N/A

Output Parameters

NONE | N/A

Return Values

void | /A

RO1AN5901JJ0100 Rev.1.00
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Syntax

bool t RamTest March_HW PreTest(void)

Description

“hiE, ~—Frvx7 (DOCELWDTC) AHARNCIE L HEL TWDEE I D EHERT DOl
ATxE9, DOCE LV (RAMTEST_USE_DTC BNEZER I TWDHEH) DTC DV A v 7 HieT A N 3EAT
ENnET,

Input Parameters

NONE | N/A

Output Parameters

NONE | /A

Return Values

bool_t True=7 A /XX False=7 A N7 =A /L
Syntax

bool_t RamTest_March_HW_Is Init(void)

Description

RamTest_March_HW_Init SFFONH E 72 E ) M E MR L £,
ZIUTHFED RAM 7 A R TEA &, HW Z2 AT 202 HW 38 SN T a Z L 2R L £,
BE., 2o EFHTILELIHY THA,

Input Parameters

NONE | N/A

Output Parameters

NONE | N/A

Return Values

bool_t True=7 A F/3A | False=7 A NEIFINTA—FTF v 7 DT AV
R0O1AN5901JJ0100 Rev.1.00 Page 27 of 78



RAZ7 3 RA MCUD F=6 M 1EC60730/60335E /LT TR k-S54 T3 1) (RA4_CM33)

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 #ERR] March C (Goor 1991) 7 /L2 Y XA A% W= RAM A€ U 7 A |k

Input Parameters

const uint32_t T AT SHRAM OEBHIO word 7 KLU A, ZhiE, BIRL7ZAEY T 7 & AMEIZ
ui32_StartAddr BOELIVERH Y FT,

const uint32_t FARNTHRAM DORED word 7 KL A, 2, BIRL7=AEY 7 7 & ZEIC

ui32_EndAddr AT, ui32 StartAddr LLEDEICT 2 LERH Y 3,
void* const EER 72 AE Y 52 hOFEAIL, NULLICERTELET,
p_RAMSafe AT ) T A PORAIT, T A MAKONEZ 2 =T 20IC ok k& &

T, BIRLIEAERV T 7R RABICEDLETEANy 77 OEHEERTELET,

Output Parameters

NONE N/A

Return Values

bool t True=7 A F/NA | False=7 A NETAINTA—FF =27 DT = A )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 EEERE] WOM FICZE#a S #u7- March X 72U X AIZEES < RAM AE U 5 & |

Input Parameters

const uint32_t T AT DHRAM DOERHID word 7 KL A, Ziud, BIRLIZAEY T

ui32_StartAddr TRRZEDELLERD Y £7,

const uint32_t TARNTDHRAM OED word 7 KLU A, Zid, BIRLI=AEY T2

ui32_EndAddr t AMEIC A&, ui32_StartAddr UL EDEIZT 24BN H D £,

void* const p_RAMSafe TREER /e AE Y F 2 FOEAIE. NULLICRELET,

Output Parameters

NONE | N/A

Return Values

bool t True=7 A FXA, False=T7 A METIFINTA—LFF =27 DT =4 )
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(4) RAMTRKRAZ Y% API

ZOAPIZEMNT DL, AF v 7 250 RAMEIK T RAM 7 X F 23T TE £, RAM T 2 2379 %
BT A S v 7 BB DT, T O ORI A Y v 7 Z LS 728 Ly RAM SEIRICFHECE LT, oo
DAy 7 AET AP TELEIICLET, TAMEBMICHDAY v 7 (XA ETTrER) ([TGL
T FRFWG DAL vy 710G T, FFOHT Z &N TE 2 300l RIkshET,

Tuty BPEET— R THDLZ L 2MRT 2001%, FFOH LILEBOBRMLE T, Z OB IEFEE—
T END &, — DL I RAZEy "REEHEET— RTT 7 EATERNWED, T MIEBRLET,
E 22y 752 MEBIT., BERA 2L THHRO March RAM 5 2 h 1 >Z2FIH LE1, FHFC

UL A VB L5572 FOBA. 2hbOBEEOWTNNEIEORH L TF A 502, FIEEN5:E
TLTWAZ LEEHERTHIOF, 2—VFOEETT,

RAZ 721

F£18 RAMTRA KRR YY APIY—RXT7A4)L

2744
ramtest_stack. h

ramtest_stack. ¢

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

AA ARy T EE (FavAAZ vy 7ITEER) fEkoO RAM T A |k

Input Parameters

const uint32_t
ui32_StartAddr

F A 75 RAM OFAID word DT KL A, Z Uk fpTest_Func O EEfRIZ S
L7 iuid7zz v 8 A,

const uint32_t
ui32_EndAddr

F A T %5 RAM O D word D7 KL A, Z Uk fpTest_Func O EEfRIZ S
L2 iuid7zzn 8 A,

void* const
p_RAMSafe

T AN RAMEI &R U A XD Ry 7 7 OIEFAICRE L7, U,
fpTest _Func OEMIHENG LR T HIER D £8 A,

const uint32_t
ui32_NewUSP

HRBLEDAAL VAR T OFLWAE v T RA v EfE

const TEST_FUNC
fpTest_Func

BT DEBRDAETY T A~ TEST_FUNC ¥ A 7 DR A > 4,
Typedef bool t(*TEST_FUNC)( uint32_t, uint32_t, void*);
f5il : RamTest_March_X_WOM

Output Parameters

NONE

N/A

Return Values

bool_t

True=7 A /XA False=7 A NEFFNTA—FF 2w I DT =)V

RO1AN5901JJ0100 Rev.1.00
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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

TavARE v T EET (A AF v 73 EE R 8O RAM T A k

Input Parameters

const uint32_t
ui3l2_StartAddr

F A M4 % RAM ORYIO word DT R A, ZhiE fpTest_Func DL
e LTz 8 A,

const uint32_t
ui32_EndAddr

T A RMT %5 RAM OFED word D7 R LA, ZiuL fpTest_Func OE/FIZE
Wi L2 uiEe v £8 A,

void* const
p_RAMSafe

T A N RAM 83k & [R] U A AD/Ny 7 7 ORISR E LET, T,
fpTest_Func OEEIZGE)S LT HuiE7e v £8 A,

const uint32_t
ui32_NewPSP

HRELED T OB AAZ v 7T DFLWAL v 7 RA 2l

const fpTest_Func

BT 2 EEED A E Y T A h~D TEST FUNC ¥ A 7 DOREER A > X,
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 h/3&, False=T7 A FERIFINRNTA—LZF 27 DT7 A )V

RO1AN5901JJ0100 Rev.1.00
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Syntax

bool t RamTest_Stacks( const uint32_t ui32_StartAddr,

const uint32_t ui32_EndAddr,
void* const p_RAMSafe,

const uint32_t ui32_NewPSP,
const uint32_t ui32_NewMSP,
const TEST_FUNC fpTest_Func)

Description

ALV ARy 7L TUEBRARRZ v I DOlFORE v 7 2 ETeiEko RAM 7 &

Input Parameters

const uint32_t
ui32_StartAddr

T A FT 5 RAM OFKAID word DT KL A, Z i fpTest_Func O Eff:
(IR L2 0 A,

const uint32_t
ui32_EndAddr

T A 5D RAM Otk @ word D7 R LA, Z UL fpTest_Func O Z{f:
IS L2 U e 0 8 A

void* const p_RAMSafe

T A M RAM I E R U A XDy 7 7 OFBICHRELET, ZHUd,
fpTest_Func OFELEIZHES L2720 8 A,

const uint32_t
ui32_NewPSP

HEELEOTOVEAAZ v T OHFLNVAK v 7 RA 2

const uint32_t
ui32_NewMSP

HRELDOAA AL T DHFLWAX v I RA XAl

const TEST_FUNC
fpTest_Func

EFTDFEBED AT Y T A F~D TEST_FUNC % A 7 OREBRA 4,

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

1 : RamTest_March_X_WOM

Output Parameters

NONE

N/A

Return Values

bool_t

True=7 A F/3NA False=T7 A NEIFNTA—EFF 27 D7 = A)V
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1.4 2wy

RAMCUIZ, 7 v v 7 BEEEERNERE (CAC) A TWET, CACITRAES o v 7 THERK L 7-REAN
DE—=F > NI a 7 ONRVAERZ, EOXVAEPERGHENOGE, FIVALTEREZREALET,
Flo. A7 vy 7 BRGICIE, BIRE IEREERE ZH 2 TV ET,

141 CACIZ&DA*M2o0vIEBRBDER

A4 >, SUB_CLOCK, HOCO, MOCO, LOCO. IWDTCLK, PCLKB O\ uhy, £7-i34M s a v s
CACREF T+ AN ZHE I o v 7V —A L L THERATEET,

() NEBEE/ OV EZERT IEE
1. clock_monitor.h 7 7 A /LG, #define CLOCK_MONITOR_USE_EXTERNAL_REFERENCE_CLOCK % /&%
LETS
2. Z—=bryvbruyr by 7 OEEEE Hz TRELL T2 &0,

(b) ABY AV I VY—RAD 1 DEFERATZEE
1. CLOCK_MONITOR_USE_EXTERNAL REFERENCE_CLOCK NTEFHINTWWRWI L 2R L £,
2. vy 7 ZLTEIRL T EIW (ref clock AJJ/ N7 A —HZHH)
3. F—Ty FBIXUHENES o v 7 DA Hz TR L T &0,

AA 70y 7 OEEBNEITRCER SN ®ENOAND &, BB T =B AR L F— =T 11—
) IALD 2FEHEDOEN D ALBEREINET, ZOFETa—NO2—F L, ZNHO2FEDE Y AL EH
N L CAULERT D MERH Y 9, BIVIALDT 7T 4 TALDOHNZHNWTIL, 24T ESHR LT EE0,
PP AP, A2 L TR TE 9,

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

WE D7 w7 25R7a v 7 IERT 584, CACRIEOESR 7 a v 745k (CACR2 LY AZD
RCDS[1:0]) %, 7 A MBAEN T 1128 IZ[EE STV ET,

HZ—2ry v m w7 D4y (CACRL LY A X @ TCSS[1:0]) 1%, AT A= |ZHS& 7 A MEEN
THEICLY 11, 1/4,1/8, U2 ) HIRENE T, 72720, EONELEZRATY, FHEMERN 16 £y ME
@ [CAC LRI FIREREL VAKX | TREWRALESHANICINE 570G aiTe s — L7200 £,

1.42 A2y 0Ov9DOREELEH

RAMCU DA A 7 v w7 B IEGICIIRIEELEBRBEERAS YV T, A7 vy MEERTHE, o=
AT NVEND AL (NMID) ARSI, BEIIZHEA T v 74 L—% (MOCO) (28I &by £4,

ClockMonitor_Init B TIX, A A7 vy V7R iRM=a L br—/L LT A% (MOSCCR) DAL 7wy
U RRAMEIEE v b (MOSTP) 230 (AA 7 vy 73 iReasE{E) O%4. UTO X 9 ICEIEE LB EF
L, NMI ZFFA L £,
o RIEEIEHHa L Fu—L LY AF (OSTDCR)
- BIREILREEREAIE Y & (OSTDE) : A%)
- FEIRE IR HEIALTF R E y b (OSTDIE) : §F7
o ICU/ v=ABTNENYAIHRA F—T /L LT AH (NMIER)
- FEREIEBEHEIASLTF R E Y b (OSTEN) : FFA]

FIEAEIET NMI BREAE L725E, 22— FIE NMIEI DAL Z LB L, NMISR.OSTST £ v b (GE#R{E L
BYARARAT —HATTT) #F v 7 THLERHY T,
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19 Clock V—X774J)L

274 IL%

clock_monitor. h

clock_monitor.c

TAPNEY2—/UL, renesas. hAYE D7 A IILEFHAL TR 72TV L P RAAIZT 7 ALET,

B clock_monitor.c 7274 JL

ClockMonitor_Init BIICIZ 2 2D NRX—Ta U RH 0 77,

(@) SEEZ£I DY Y EFEAT HHEED ClockMonitor_Init BE¥K
(CLOCK_MONITOR_USE_EXTERNAL_REFERENCE_CLOCK MEZESh T S & 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

1. CACEYa— %L T, CACREFIn DA ZRKE I vy 7 L LT, target_clock AJj/37
A—ZTERINLIZZ—F v hrvy 7 OBEREZRBLET,

2. SWI|XCACREF!mA#HJINTZET GELIX, 2HEHBID 2471y 7 2BRBIZEW) , VAT
IAERIZFES N THi 2 BIRT 20132 —F O ELE T,

3. ERIFILBEEZAZICL, B ShHEEITAER SN D NMI 2R L £7,

Input Parameters

clock_source_t target_clock

cCACEMRT DXy hruavy s,

cruv ik, AAvruy s 7 ruvys, HOCOZ 2 v
7. MOCOZnmryZ_ LOCOZwuwvZ7_ IWDTCLK 7w v 7,
BELOPCLKB 7 &2 v 7 OWTF N TT,

uint32_t MainClockFrequency

2=y b7 way 7 ORES (B : Hz)

(737 A —% % MainClockFrequency & 72> TWET 2, RET H
DI target clock CIRE LT ¥—7 v M7 v v 7 QT
o)

uint32_t
ExternalRefClockFrequency

S HEUE 7 v 7 (CACREF Aui+-) OEsk (B47 : Hz)

CLOCK_MONITOR_CACREF_PIN ePin

CACREF IZfEf§ 5

CLOCK_MONITOR_ERROR_CALL_BACK
CallBack

H—2y Nray 7 BHERGHEAOEE. 30 TAT
INT A —=HBIELL CAC B AR T X 72 o TG A 12
H &% B

Output Parameters

NONE | N/A
Return Values
NONE | /A

RO1AN5901JJ0100 Rev.1.00
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(b) REHDOYVICARMIOY I Y—RAD 1 D%FFEAT 5I/HED ClockMonitor_Init BE#K
(CLOCK_MONITOR_USE_EXTERNAL_REFERENCE_CLOCK AAEZE SN TULAZLMESR)

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

1. CACEV=2—/ZEEHLT, ref_clock AJJNRXTA—HTERLINT /vy s akEray s L
LT, target_clock AJJRXTA—=HCEIR L= —F v vy 7 OERERKBLET,

2. RIRFLEBEHZAICL, MHSNZHEITAER SIS NMI 2R L 97,

Input Parameters

clock_source_t target clock cCACHEMTHE =Ty N ruay s,

a7l AAvruay s BT rmy s HOCO 7 a v
7. MOCOZ7wmvvy7, LOCOZ wvyv 7, IWDTCLK 7 & v
7. BXOPCLKB 7 1 v 7 OWTF T,

clock_source_t ref_clock cH—Fy by JEROTDIHERT AR 0y s,

Imy 3 AA sy BT 7wy HOCO 7 vy
7. MOCOZwvuv7, LOCOZ w7, IWDTCLK 7 & v
7. ¥ PCLKB 7 1 v 7 [ OWTANTT,

uint32_t target_clock_frequency | #—4 v k7w v 7 @K (B4 : Hz)

uint32_t ref _clock frequency H¥Er oo 7 B (HAL : Hz)
CLOCK_MONITOR_ERROR_CALL_BACK B—rry N vy I NEHRGHEANORES . TR0 TA
CallBack J3F A—=H B IEL L CAC [EIE Z AL T & R Do e G E 1T
U S 415 Bk
Output Parameters
NONE ‘ N/A
Return Values
NONE | N/A
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Syntax

extern void cac_ferrf_isr(void)

Description

CAC JA W~ T —EIV AL N KT,
ClockMonitor_Init Bt CHER SN a— N "y 7 BAE MO L £9,

Input Parameters

NONE | N/A
Output Parameters

NONE | N/A
Return Values

NONE | N/A
Syntax

extern void cac_ovff_isr(void)

Description

CAC A —N"—7ua—x T —EYAHNV KT,
ClockMonitor_Init Bt CHRERSNTma— Ny 7 BHE O L E T,

Input Parameters

NONE | N/A

Output Parameters

NONE | N/A

Return Values

NONE | N/A
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1.5 MWII+vyFKRKyvFTE4< (IWDT)

VAT Ry T 2A=iE, BRERTe I LAOFTERETI-0IERASNET, 77 20385k
DICFEITENTOWRWES, V7 2T WL 04 F Ry 7 2 A ~THBMNERZ A I 7 Tiibhis
Wiz, =7 —rmHLET,

ZhHICIE, RAMCUDIS. Y + v F Ry 7 &2 A4~ (IWDT) EV a— A BNFEHINET, 702 RUBEEERN
EENTWVE, BELEKEOERTIIRL, BELE YAV RUNTEHZITOLERNHY ET, =
T—BHENTZEE. NVt y bERITZ o~A BT VEID AL (NMI) ZAKT S L) IR TEE
7,

IWDT OFT X COMRKIT, T4 7T a VBEEAETY | NOA 7T a UHEeSRRL A% 0 (OFS0) TITWE
T (BERROFINCHONTIE, 25 8HABMR) . A7 a vBEAETY &1, VEy MED~ A 2 DREARR
WD OICHHAMGER—EDOL P AX DO LT, a— K77 v yaOfEficidEsnEzd,

IWDT N &y hEGIEEZ LENE I nZHWT 572010, Uiy MRICHERT BN RS T E
bj‘o

TARMEY 22—V, renesas. h ~v X 77 A NVEFHL TR 72TV VL IAXIT I EALET,

£ 110 BIIOAYFRYTEALAII—RT7AI)
T714IL4A

iwdt. h
iwdt. ¢

Syntax

void IWDT_Init (void)

Description

WSO v TF Ry T2 ~E2 b LET, ZOBREENFOHE LKL, ViryTF Ryl 4~ TF—%

B <7212, IWDT_kick BE% A IE L WSO BRERH Y £97,

o EDIABEART DL OITHER SN TWAEE, 2T AT AEIDIAZ (NMI) 12720 F
9, ZAUEINMISRIWDTST 77 7% F = v 7+ Ha2—Wa— RTUHETIZLERH Y £9°,

Input Parameters

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

void IWDT_Kick(void)

Description

AT Ry T EZA~DHIT L e T7 by LET,

Input Parameters

NONE | N/A
Output Parameters

NONE | N/A
Return Values

NONE | N/A
Syntax

bool t IWDT_DidReset(void)

Description

IWDT 3 Z A LT 7 FL7=dy, ELL B IR 81 X Truez I KLET, 2T, vy F Ry
THEA=N) vy NS LENE I DRI 572012, ViEy MEICNOHETZ ENTEET,

Input Parameters

NONE l N/A

Output Parameters

NONE | N/A

Return Values

bool_t UrvF Ry T HEANEA LT T N LIEEAIE True, TR OE A1 False
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1.6 BE

RAMCU ([ZIHMEELMHE (LVD) EV2—ARBH D 9, Ziuk, HEINZELE TR EREL
(VCC) M+ A=A TEEd, k&N TV a7 a— ML, EEMRHEEK 12465 LT,
VCCREEEINT LA E TR E X)) o~ AT AE DAL (NMI) 2K TAHFEFRLTHE
T, "—FRouzT VY bEAKTLIZELTEETN, ZOEBEIY I La— RTIER—FrEhT
WEH A,

TAREY 22—V, renesas. h ~v X 77 A NVEFHL TRV 72T NV VL IAXIT 7 EZALET,

111 Voltage V—R T 74 JL
2744

voltage. h

voltage.c

Syntax

void VoltageMonitor_Init(VOLTAGE_MONITOR_LEVEL eVoltage)

Description

EIEEA 2L L CRs L9, VCCOMRE SN ELEL TS & NMIBER I ET,

T 2 o=2 BT NEID AL (NMID) 1Z. NMISRLVDST 75 /% F = v 73 5 a—W a— RT3
VBN H D F7,

1 BT L&V eVoltage 13, AFFVee EE LD HIRVMEICERET 2HERH D £7,

Input Parameters

VOLTAGE_MONITOR_LEVEL eVoltage | f5ESNTZIEKELEL~UL, EEMIZOWTIL, voltage. h NDF
27 VOLTAGE_MONITOR_LEVEL % £

Output Parameters

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

ADC(ZIEZ7T A MIEHTE 22T — F2AH Y £9, ZKrE— FiZ, ADC AEHIZ@EFHEN S5 -0
TAMNETEND L) IR TE ET, BITAEERE WHFISho/R) X En, A—T72F5—1 7
JV A — VO T HEIICEY £,

£ RAMCU IZHEE &7~ ADC (AID 23— %) L2 HEBIFL U TFICRLET,

% 1.12 % RA MCU N&®» ADC

gn—7 RA6M4 RA4M3
A& ADC ADC12
a=vw ¢ 2
FMEEET O/ N—=TR7—)L/TIVRT—)L

W SW I, BTSSRI 5 AD Bz 20k L 4,

¥, ADCiE22=y F (z=vy h0lta=v 1) DD, 2=y F1OTAMETIHEIL [_ull
DI WA ZEH L T 7E &0,

TARMEY 22—/, renesas.h ~v X 77 A VEFERHL TR 72 TGNV VLI AAIT 7 E2ALET,

%113 ADCY—RT77AJL

2744
test_adc. h
test_adc. ¢
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Syntax

void Test ADC_Init(void)

Description

ADCEVa—/a=y b 0 &ML L £, Ziudfho> ADC B A M T RN T HENH Y F
B

Input Parameters

NONE | N/A

Output Parameters

NONE | N/A

Return Values

NONE ‘ N/A

Syntax

void Test ADC_Init_ul(void)

Description

ADCEVa—/ba=y b 1 2L L £, Zidfho> ADC B & M4 2 AN T B E A H Y F
B

Input Parameters

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

bool t Test ADC Wait(void)

Description

ZOBEKIZ. ADCEY a—/la=y F0IZX > TAD TP TON T AR LET, Z0F 2 MT
ADCHERRZIRE LW, ETROTEHAART A P LTTEAL AU —F T A M LTHELTWY
7,

Input Parameters

NONE | N/A

Output Parameters

NONE | N/A

Return Values

bool_t ‘ True=7 A h/NX_ False=7 A N7 = AL
Syntax

bool t Test ADC_Wait_ul(void)

Description

ZOBEIE, ADCEY a—/b2=y h LIZX > TADEBRPTONTWHMFELES, ZDO7 A MX
ADCHERR A RE LW, FETHOTEHN AT A M L TTIEARL AU —F T A M LTELTWY
\i—a_‘o

Input Parameters

NONE | N/A
Output Parameters
NONE | N/A
Return Values
bool_t True=7 A /XA False=7 A N7 = A /L
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Syntax

void Test ADC _Start(const ADC_ERROR_CALL BACK Callback)

Description

ADC NMEHA SN A=W T A "R FEITENDH LI, ADCEYV 2— =y 0&kky N T v 7L
F9, ZWIAEELEIL, '{ZD//\’—7X/7*‘/1//7/1/7<’7“—/1/%E@JH’J T[] R = S

;—4}:~ RIZEMIIZ, E721TT X TO AD EHi5E T4 Test_ADC_CheckResult B A FFONM L
T, Wk R A e Téz%b%v) e 8

Input Parameters

const ADC_ERROR_CALL_BACK T 7= SN GA IO TR

Callback ¥ ZOBIZ /YT A —# bCallErrorHandler 75§ True WCRRE S
T Test_ADC_CheckResult MU SN 7-HAIC DO AR X
nEJ,

Output Parameters

NONE | N/A

Return Values

NONE | N/A

Syntax

void Test_ADC_Start_ul(const ADC_ERROR_CALL_BACK Callback)

Description

ADC MEHA SN D T=NCRBWT A RBRFETEND LI, ADCEV2—/Lx=y FN1&ZEy T v 7L
F9, BWREELEIT. Eu / N—T 27— TV A — VA BERIC AR L E T,

:L»ﬂlj-:»* RIZEMRIZ, F21ETXTO AD EHi5E T2 Test_ADC_CheckResult_ul P& FEON L
T, 2Wrs R 2 feiR Té%%?ﬁ)&b@ ESc

Input Parameters

const ADC_ERROR_CALL_BACK T —NHH ENEIGE IO B2k,

Callback ¥ ZOBHIL/ST A —# bCallErrorHandler 73 True IZEE S U
T Test_ADC_CheckResult_ul AFEOMH S 72 HGA I DA
HEnET,

Output Parameters

NONE | N/A

Return Values

NONE | N/A
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Syntax

bool t Test_ ADC_CheckResult(const bool_t bCallErrorHandler)

Description

ADCEVa—/Lx=vy h 0 DBZWHERPHIFEEBY ThHZ L 2R LET,

ZAUE. Test_ADC_Start OZICFFOM L, WITEMAIIC, F721X ADCE#NTE T T 5 - NSO T

MEERH Y F9,

T EEORRIL, IS D ROREDOHRFANTH D Z ENFINTVET, FEMIZ OV T,
test_adc. ¢ @ ADC_TOLERANCE #Z MR L T 72X\,

Input Parameters

const bool_t Test_ADC_Start BRIt SN D =T —=a—\y 7 BRIz PO
bCallErrorHandler HFI2IE True Z3XE L, £ 9 TRWEGE I False 58 E L £ 7,
Output Parameters

NONE N/A

Return Values

bool_t True=7 A h/NX False=7 A N7 =A/L

Syntax

bool_t Test_ADC_CheckResult_ul(const bool_t bCallErrorHandler)

Description

ADCEYa—/br=y 1D ADC ZWifE RBHFHFEBY THDOHZ L AR LET,
Z UL, Test_ADC_Start_ul OBIZHEOMH L. WICEMANT, F721% ADC BN 58 19 5 72 TR
HTERH Y £,

T EROREIT, WIfF SN ROFFEDFEFHNTH D Z LATFSNTWES, FEMIZ OV TR,
test_adc. ¢ ® ADC_TOLERANCE Z & L TL 72 &1,

Input Parameters

const bool_t Test_ADC_Start_ul BRUCRHtIN D =T —a— 1y V%
bCallErrorHandler FEOMHF7I2IE True Z5%E L. £ 9 TRWEGE T False 3¢ E L £
R
Output Parameters
NONE N/A
Return Values
bool t True=7 A b/XA, False=7 A K7 = A )L
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1.8 BE
RAMCU IZ1Z. MCURBEXEMH TXAREL LV EYa— AR’ bVFET, ADCEVa—la=yv 1%,
BEY Y EHMARSDETHETT,

TAREY 22—V, renesas. h ~v X 77 A )VEFHL TRV 72TV VLV IAXIT I EZALET,

* 114 BEV—XIT77M4I)L
2744
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

EEE D 20Hb L, ADCEY 2— a2 LEd, FRIEERIHEZ ADCHNECHEELEY, =
DOREZ MO L72% . Temperature_Start Btz EHMICH-OM L C, EE U H )T ADC At
EIATL, R0 ORKAEFEH L CEREZHRETILERDH Y £7°,

YUV OREAFRITATH D720, IBEO LFIX ADC EHE OB/ 28 MW L, {BE O Tk ADC £H#:
EOHMAEE®R L £, FHMoONTIE, RAMCUD 22— —X<v=2T /)L « "= R = 7RO HEE
oY) BIXO TAD a2y A—%] OFEEZZRL T 7ZI0,

Input Parameters

uint16_t BEY Y 25D & &2 ADC ST 25/ MEZEE L £,
Temperature_ADC_Value_Min
uinti6_t REY Y25 D & X2 ADC AT AR REEIEELET,

Temperature_ADC_Value_Max

TEMPERATURE_ERROR_CALL_BACK | Z ®Bd#uid, RE (ADCH) M HEE S N-FFA#ASNOLE ., B

Error_callback Temperature_CheckResult (2L » TR SN E T,
Output Parameters
NONE | /A
Return Values
NONE | N/A
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Syntax

void Temperature_Start(void)

Description

ADC Z#i% Btk L CIREZHAR Y £3°, ZAUXADCEY 2 — V&AL, BIEOREZMBIEL 7,
ZOBEIZHEN N T & AR T D DX —F OFMLETT,
Z OBFITHEV T, B3k Temperature_Read_Wait ¥ 7213 Temperature_CheckResult Z{HH L £,

Input Parameters

NONE | N/A
Output Parameters

NONE | N/A
Return Values

NONE | N/A
Syntax

void Temperature_Wait Finish(void)

Description

Z OB, Temperature_Start IZX > CRMASNIIREENTE T THoETT Ry 7 SNVET,

Input Parameters

NONE l N/A
Output Parameters

NONE | N/A
Return Values

NONE l N/A
Syntax

uintl6_t Temperature_Read Wait (void)

Description

Z OB%IE, Temperature_Start IZX > CHASNIZIRELBNZE TTHE Ty ry 7 L, ADCEZIK
LET,

Input Parameters

NONE | N/A
Output Parameters
NONE | N/A
Return Values
uinti6_t ADC )i
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Syntax

bool t Temperature_CheckResult(bool t bCallErrorHandler)

Description

Z ORE%KIE, Temperature Start (ZX - CRMASN-IRELEWHNE TIHE 7y 7 L, ADC /A
7% Temperature_Init THEINICHEHPHNICH LN E S0 ETF =y 7 LET,

Input Parameters

bool_t True |ZFXET D LIREEDEE S 72 flfRZ T El - 7235512 Temperature_Init

bCallErrorHandler | |z#igk Sy 2—L Sy 7 SIFGH SR ET, ZHLSOBE I False 127 E L
ESr RN

Output Parameters

NONE | N/A

Return Values

bool_t True = f&EFIIFE SN HIFRN T, False = i RITFRE SN HIR 288 2 TV
\ij«O
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1.9 Port Output Enable (POE)

GPTHAR—bFT U T b 2—T7 N (POEG) ZMHHT B L. LFOWT OO THHAPWM % 1 <
(GPT) /1% 1 RREIC T & £ 7,

GTETRGN i+ D A S L ~Lf
GPT 7> 5 O H )25 1R 3R

T LR —Z B ) SAH TR B
VA=VE CAE NI A dan)
LA RE

K7 hoo7id, ERROEBED S B, GTETRGN AJJF DN H LR =y U Iz L&, £7201F
a7 EBAERBORBEEESHRE SN E 12, GPT F v 3=/ 0DH 1T (GTIOCOA i+ & GTIOCOB
) AN A =X RREIZHRET D HEEREE L ET,

POEG ® GTETRGN AN TFOAE (A —78) 12, 341 R LW B F4,

% 1.15 & MCU 0 GTETRGh ifFF D= n (FIL—7)
MCU GTETRGn ifF
RA6M4, RA4M3 n=A. B, C. D

POEG D/ NN— T2 —FREIR L £9, =2 —VL, AT AIZEDETGTETRGn & LT 5 110 R
— MEIPOEh 77 AV TRELTLLZEW, £/, GPT_Init B & POE_Init IO AT /NT A —%
lgroup) (Zi%. IR L7- POEG 7/ /L —FZ4RE L TL IEEW,

X512, POEGIZ X » THARENTZE D AL DB Z FHNITHHENRH Y £9, GTETRGn A1 D%
E & POE E| D ALAH UL DOFEIZ OV TIE, 29E A BB L T 7F &0,

AKY 7 o =TI1285 POEGIZXL AL PWM ¥ A <~ (GPT) OHENEIHIEONEG & 72D D%, GPT O F
¥ %/L 0 (GTIOCOA ¥ & GTIOCOB %t 1) D& T,

£116 RY I bz 7 TCHAZLEFEDOREZRE L TLVS GPT F¥ RIL
MCU GPT F¥ &L
RA6M4., RA4AM3 GPT320 NEPWMAA4TO (32Evw k)

TARMEY 22—/, renesas.h ~v X 77 A VEFEHL TR 72 IV VLV ARAIT 7 EALET,

%% 1.17 Port Output Enable Y —X 774 JL

2744
POE. h
GPT.h
POE. ¢
GPT.c
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B GPT.co74ML

Syntax

void GPT_Init(POE_group_t group)

Description

ZOREEIE, GPT F v /L 0 D JZR Il 4, AJj/3T A —% Tgroup] THiE S 417 POEG 7 /v —7
& BEAT T TR L 7

o PWMIEEHE b AREL, 22—V 7 b2 T7 TIToTL7ZE, (B : GTIOCOA i+ &
GTIOCOB i 1™ 1/0 R — l\m@“fu AT, W PWM %A < 10 2 b —/L LY 2% (GTIOR) |2 &
% GTIOCA i 7-/GTIOCB it H /1 25 (HE DRI 72 &, )

Input Parameters

POE_group_t group | GPT F - %/V 0 (ZB3#fHT % POEG 7/ /v —~

Output Parameters

NONE | N/A
Return Values
NONE ‘ N/A

B PEcT7PAIL

Syntax

void POE_Init(POE_CALL_BACK Callback, POE_group_t group)

Description

ZOBEIE, AJ1oRT A—% [group] THRE Zi7z POEG /' V—7 Z4ERk L £7,

POEG I%. DFEIZ GPT F ¥ 1/L 0D GTIOCOA i+, 3L N GTIOCOB fii+ & /A A L B —F o 24k
el Lxd9,

1. GTETRGn Aﬁﬁ%%@j%hbwiw}mﬁﬂj SINTHE (RIFFZHI D AR DFEA)

2. REERE R SNTEEE (SRS NMIARA)

Input Parameters

POE_CALL_BACK Callback | GTETRGn AN E > DH B3 = v UK SN ZE AP s 5/
-
POE_group_t group ABEIC KV Rk & D POEG 7 L—7
Output Parameters
NONE | N/A
Return Values
NONE | N/A
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Syntax

void POE_ClearFlags_ga(void)

Description

ZOFEEIE, POEG /' /v—7 AREL Y A X (POEGGA) @ PIDF (R— ~ AJi#H~ Z ) | I0CF
(GPT £ 721X ACMPHS 2> 5 O R IE BRI, —7 Z 7)) | OSTPF (CRIEEILfH 7 Z 7)) | BLUSSF
(Y7 =TT Y) 2207 LET,

Rk, HMAOsET RN A E—= U RRBED DS NV E T,

Input Parameters

NONE | N/A
Output Parameters

NONE | N/A
Return Values

NONE ‘ N/A
Syntax

void POE_ClearFlags_gb(void)

Description

ZOFE¥IL, POEG /v —7 BEREL Y A% (POEGGB) @ PIDF (AR— kAN~ Z ) . I0CF
(GPT %7213 ACMPHS 7> 5 O 1 ESIEE SRR~ 7 7). OSTPF (RIEE LM~ 7)) | B3 K OVSSF
(Y7 b =TT Y) 2207 LET,

Zhick ., BT RAALA L E—F U RRED LIRS ET,

Input Parameters

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

void POE_ClearFlags_gc(void)

Description

ZOFEEIE, POEG /' /v—7 CEREL Y A% (POEGGC) @ PIDF (AR— kAN~ Z ) . I0CF
(GPT £ 721X ACMPHS 2> 5 O R IE BRI, —7 Z 7)) | OSTPF (CRIEEILfH 7 Z 7)) | BLUSSF
(Y7 =TT Y) 2207 LET,

TRk, HMAsETRANA A E— S RRBED DS NV E T,

Input Parameters

NONE | N/A
Output Parameters

NONE | N/A
Return Values

NONE | N/A
Syntax

void POE_ClearFlags_gd(void)

Description

ZOFE¥IE, POEG Z//v—7 DFEL Y AZ (POEGGD) @ PIDF (AR— ~ AJi#HH~ Z ) | I0CF
(GPT %7213 ACMPHS 7> 6 O 1 EEIE R~ 7 7)) . OSTPF (RIEE LM~ 2 7)) | 33K OVSSF
(VY7 b oxTEILT7TT) 2707 LET,

RS E Y, BTN A U E—F U RRED DRI EE T,

Input Parameters

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

extern void poeg_group_event®_isr(void)

Description

POEG 7 /v —7" A DN ERIEZSROEI Y JAZ N BT, POE_Init BICTRER S NIz a— "y 7 B %
FEOHH 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 JZE L EROE V iAZ N> FZ, POE_Init BBCRERI NI a— Ny 7 5%
FEONH L E 3,

Input Parameters

NONE l N/A
Output Parameters

NONE | N/A
Return Values

NONE l N/A
Syntax

extern void poeg_group_event2_isr(void)

Description

POEG 7' Vv —7" C DH NEIEFROEIV IAZ N KT, POE_Init B CRERINT-a— Ny 7 B %
PO L E9,

Input Parameters

NONE | /A

Output Parameters

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

extern void poeg_group_event3_isr(void)

Description

POEG 7/ —7" D DN ELILEERDEI Y JAZ N FT, POE_Init BABITHRERS Lo a— Ny 7 B %
FEOHH L £

Input Parameters

NONE | N/A

Output Parameters

NONE | N/A

Return Values

NONE ‘ N/A
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1.10 GPIO

GPIO U — RNy 7 LUV BERE X, AN — M2 T — RIS, S O7 2 2 V) LrUL & G 974
RETY, I FEORNRZEIZ1T ) Z &N T ET,

GPIO U — RNy 7 LAUURRHHBERE TIE, LT O X S RFIATHF 2 F = v 7 LET,

1. A—hrarbrr—LLPZ2% 1 (PCNTRI) ®PDRnEy Fa 1IZLTHAR— MIRET S

2. HR—pFarbo—LLTAH3 (PCNTR3) ®POSRn £ FZ 1 %% v b9 5 Z & THigh %17,
PORRn bty MZ1&2E > FTHZ & TLowa 175

3. A—harrr—LLYRAF2 (PCNTR2) @ PIDR v v k THUETFOIREEZ e

F A MDA — ML, gpio_configh~v X 77 A L THEELET,

%118 GPIOYV—X 774l
274 IL%

gpio. h
gpio_config. h

gpio.c

Syntax

void GPIO_Start(const GPIO_ERROR_CALL_BACK Callback)

Description

ZOBEILGPIO UV — RNy 7 LUV BERE A FIH L C. R— MBI — RO T U % VT
VLG L, W OR BRI ATV ET,
FAMEDOR— MM, gpio_config.h~y ¥ 77 A VTHRELET,

Input Parameters

const GPIO ERROR_CALL_BACK %*B@TE&M&M L7 (R— hOFAE UEDSHIMHE L 22 D) 5
Callback IZREOMH &40 5 B

Output Parameters

NONE | /A

Return Values

NONE ‘ N/A
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2. {ERAH

ok arTiR, TV =gy YT NI TRV TTANIA T T Y EBEAT S FIECET S,
W O OARRIRE S 2 —FITRE L E T,

T TT A RNMIRD 2OD)RE — 25T BN ET,

(a) BREBEABEDOTR +
VEy NMBRIC—EEITENATARNTYT, TNOHIETEALETRELSETTALENS D 05, FRlok
BN EERGAIEL. T_XTOT A MEFETT NI — RE2FATLC, =& 2iX kv @iz
AA 7y P BEBRTELILIICTHZIELTEET,

(b) BT R F
BEOT 0T AMEEEZBE U CEHMICEITEINET AT, ZTORF2 A2 FTIE, BFEDT A b
HEITTHHEELZAWMTDHZ EETEERA, THWRT A NDOAr Vo= T HEX, 77V r—
Ta rOEEBEIN L Ta—RNRE L £,

PTFovryarTi, &7 A MNA T7OFERBIZRLET,

2.1 CPU

WPNND CPU T A b TREENKMIE SN S &, CPU_Test_ErrorHandler & IEEN 2 2 — V45 E DO BIEAN
FEOH SN E T, CPUDT T —|IIEFITHEAN2D T, ZOWEDBMIX, V7 bU =7 OFETITEIFE L7200
LTRIREIZCTEAET RS BET S Z & T,

211 ERBEAR

TRTOCPUT A NI, VY METEDRETELSETTOIMLENRDY £7,

0 ZOEKIE., TS ZAEIEEHEE— FICT AN TSERH Y £,

RE% CPU_Test_All ZfH LT, +XCDO CPUT A b & HEIMJIZEITTX 7,

212 EHM

CPU # EMMIZT A D I2id, BIFRHAT A b ERIERIZ, CPU_Test_All B%afiH L T, +XTD
CPUT X NEHEIMIZFEITCTEET, LT 1BOEEFERH L TCEITINAT A NOEEZWML D, =
—HIXCPUEMT A NN AFr V2 — L ENDHT-ONT, lix D CPU T A MK ZNAFIZHFOH T Z & 3R
T&EE7,

2.2 ROM

ROM Z, ZDONED CRCIEZFHH L (CRC32) . THRIFL TEBW=EM CRCIE (CRCHAEIZEENT
W72 ROM N DR EDBZFTICIBINT 2 LERH D) T2 TFAMLET, B CRCHEDFHRES
B, AT AHBERREICL > TR £,

RA MCU WJ#® CRC & ¥ = —/ LI, CRC_Init BA¥A MO LT, AT 2RI T 208N H D £
T, £, ERAEHTHE0OIE. TA MG LD ROM B Vg v, FRIO CRCEFHE L ROM 7
A RDOWFIZECEIICEEFNLTWD I L E2MERLET,
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22.1 HHEIOSHWMA CRCFHE
(1) GNU/e?studio DIBE

GNU > —/L1Z1% CRC DFHRAMRED M E L sz, LLFIZHEI T35 SRecord > —/L () #EH LT, &
BECRCEAEHELET, =2—HiFZ. ZOYV—INEFHHLT, THERRAHD CRCE%Z ROM IZEXAALTE
X BATITFAITIIZOEET A FTEE L-EE L E T,

¥ : SRecord (%, SourceForge DA —7 > Y —27 Y=/ hTY, F#EMIETRREZSRIIZE N,

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?titte=CRC Checksum Generation with %E2%80%98SRecord%E2%80

%99 Tools for GNU and Eclipse

Zurn—RLEZ7ANVERRTHE UTOTn 7T ARRBRESLET,

README.pdf
P
|| Readme-Windows. bt

I_|I] srec_cat.exe kl
[®3] srec_cmp.exe CRCHETHERT 2 Y—I

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

2.1 SRecord V—ILOARE

ZuPx 7 K ONSRecord Y — LD 7 F )V ERERGFIZLL ISR LET,

w rg > RA_self_test_local

=g doc
v &y > prog Project 74+ LA

— e . ot ime

(% > RA_Safety_Selftest EJL FZ %L ${ProjDirPath} A\7R 9 15T

v (=% > RA_Safety_Selftest M33
v =% > Project

=% > RAGM4
v (& SelfTestlib ,—> CILITTRAEDY—R
= src
Vv oy srec SRecord W—)LEAR VKT 74 L

@ srec_cat.exe

5} CRCcalcCmd 1MB.txt } Y LT L

2.2 T+ LS RS
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elstudiod Fmv=r b = 7w x7 1) ZE, BNV REZEDORT v 7T, objecopy 2~ Fafio

- >
— —

T, elf 77 ANV B SLa— 77 A VEARLET,
£9, ZDO7 7 AP, SRecord Y —/LD AN Y F9,

I, AR D7 7 A V4 % Original.srec & L

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

TOYIIRERIG

v | BREOEE..

B Y-ILEE B Toolchain | & ELF-A797 EILFEER KAFU—si-4%- | @ I5--(-4-

| "${workspace_loc:/${ProjName}/Overwrite_BSP_CFG_CLOCKS_SECURE bat}"

> |

v]

Open FSP Con Gt VR ENE
F FATENRA | [Ze0520 || =&
ELFEmR -3
TOITIROE) v CC++ EILF
PR Yo F LAY TFA5— Configuration: | SoftwareDebug [F7747]
£
.
SLTLL 0¥y
EELa[d Nl =5
#] Javadoc 05 ;ﬁ ELEE0RTyT
C/C++ YTy Git IR
FATOEEE Mcu
Change Devicg _T:::_:;:EE S2EA:
§#_C/Ce~ Project] > Validation |
= ENs- -~
| ALl A EFEpaTyT
FovIoreE IR
UIFIS I BE

| "Original.srec” 8 ${ProjDirPath}/../../srec/srec_cat @${ProjDirPath}/./../srec/CRCcalcCrnd TMB. et v|

=77 TSEE

AR

~|

@

Command(s): #IZ 50k
(RRABIZSHER)

Frvel

23 SLaO—F774I)LDH & SRecord YV — )L DFTE)

EBiz31F % [Build Steps] # 7@ [Post-build steps] T, LAFD X HZiEid LEd,

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

arm-none-eabi-objcopy -0 srec "${ProjName}.elf" "Original.srec" &
${ProjbDirPath}/../../srec/srec_cat @${ProjDirPath}/../../srec/CRCcalcCmd1iMB. txt

LITHD"&"DRTE TN S La— K7 7 A VDL, 29THDERX Isrec_cat @AT U KT 74 75,
srec_cat V—/VOEENICR D £9, a~v F7 74/ LT [CRCcalcCmdiIMB. txt] DFtilfil % LI FiZ

%Li?—o

B CRCcalcCmdIMB. txt Z 7 A ILDARZE ()

Original.srec

-fill OxFF ©x00000 0x100000
-Ccrop Ox00000 OxOFFFFC
-STM32-1e ©OxOFFFFC

-crop OXFFFFC 0x100000
Original.srec

-fill OxFF ©x000000 OxOFFFFC
-Output addcrc.srec

R T T T T T

Read srec file

1MB ROM fill by OxFF

CRC calculate area

Calculate and output CRC value
Keep CRC area

Read srec file again

-fill OxFF from ©x0 to OXFFFFC
Output of S-

record file including CRC value
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FNA ZZED ROM OB ENRLBEAIT. 7T RLRAOBEIITTAA RACEDLETCEF LTLEXN, £

7=, TN

#1506,

FRYFIZE TRV 7 =T T —27 DFHIZ ROM ODNEXEXWH 2 5
DRHDH DT, FOPREITEEDOKNREREZ T /Ny FHEBUIMCRET 2L ERH Y £97,

PLEDOBMET, 7ul=Z N7+ VZ FTOEN RIER T +/V#NIZ adderc.srec (7R 7T La— KOk
AL CRCIERMERAMIM LIS La—R7 7 A L) BRTEXHDOT, ZhiaEX—F7 v hAR—RF 7 v—

FLET,

TVl MU=y THEZ Yy L, TRy ToT Ny T O AR ET,

¢ Project - e* studio

JPALE BSE FEY-RN) ER(A) JOVIVMP) RenesasViews ETR) 74YEIW) ALT(H)

15 FItI(B)

fy Fogzyr-15370-5
v Jeg = RA_self_test_local
(&% doc
v &% > prog
% > RA_Safety ¢
5 - RASafety € _
v 7% > Project B
5 > RAsN
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TRy TR DX A T v 7N FREni-t, Startup DX 7 23EO, T 5 /L R Z®ENL 9, ELF
HEEEEGL T 0T T A A=k

T 7 ANDBIEY U RIVIERIET 2 5iAH L, addere.srec 7> 51X CRC

HIAT R OITRRELET,

(TR 7] RE W3 5L CRCEFEMN Y —F v Mo v run—RahEd,

BlRofek. B8, 5LUET

CHeEX B Y-

EEiI(N): ‘ SoftwareDebug

[Feh5 27 |
[E] ©C++ 7FUT-2aY
C/C++ UE-F-TFUT-23Y
L/ EASE Script
[t] GDB OpenQCD Debugging
[c7] GDB Simulator Debugging (RHE50)
[E] GDB \-Faz7-Fio¥uY
Java FTVT-23y
Java FTLwbk
= Launch Group (Deprecated)
v [c7] Renesas GDB Hardware Debugging
[c7] HardwareDebug
it 9 HardwareDebug
¢ 7| Softwarelebug
[£7] Renesas Simulator Debugging (RX, RL78]
T Uk Java FFYT-2 3y
& =37

< >
27 EE035 17 EEATIS-I—F

M ﬁ@ Debugger]

> Starlup: F, PeAl=E=:1e)]

MEALITVE
Oty EBE (#):
[Halt

3

A A-JUmIED-F

e O-fF-5{J Pkl Egk
[ TOU5L A TY- [RABMAElf]  SUTILD# Ves
addcre.srec [SoftwareDebug] A A-SDH ] Yes

S L AT 3y

O==
IRUFESIT

O7od50 - nor5-BEE(6E):
V-1 bEER:
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(2) IAR/EWARM DIFE

IAR ® EWARM (21X CRCEDFEREREN > | = —FDHEE LI ITIcdH D BV KA 7 7 A /WIZ CRC %
BT 5 Z M TEET, Project — Options Z38R L, Linker 47> = T Checksum @ % 7 %3}, CRC
AR 2R EEXITTWVET,

¥ |AR Embedded

JrLRn  EEE FETM =Zal—4s)

N R@ = %L I iloEle.

Cs | YIL—7miEhs)..

[} | FPANIZARDA R — ...
JOS I IRD A aENlR..
EILMEROEED..

% | BlEEWm)

O s8I0z o aERm). .
| EETOT I MEE..

& AT=az0)..
N=23LEBLAT LM
@ A

W—lm e EIw ALTH)

> E e ¢ O >

e
—HzAF, A

BE0TRTHT

S LR ) L 1

clo++T4 5 BE S{F5Y AN = FRICIAR e
FEUAS UZR fdefine  BEF IVvI-F  EmATvay
WA -8 -

AARLEILE MEEREI-FATIE ()L 3(F)

1A Sl

FALIT-Y
B TRLAD: ETFRLAD :

FTER P Eﬁwﬁﬂﬂ&ﬁ%[@

CADI HA4 D 44k~ TSAUAIMA) (4

CMSIS DAP
GDBH—/§ FIIURL CRCHSES, v |0:<04C11DB? |
b=t INHITOER) -

3-Link/J-Trace - TEBED:

T1 Stellaris el ZNEER ~ | 0xOFFFFFFFF |
e e OAnELTERN
ST-LINK v OSaAT/iq H-9EEIECT3(R)

Fro74 LB 4 A(H):

[ ok ]| &t |

2.7 ZHA CRC MEMH] UNFA—ZR[EMCUIZEHLETHRELTLZELY)
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222 BREBAR
T 59X THOROM AE VL, EREARIT A T 508 RH Y F7,
ZOMEN 1 oD LT e v 7 ThDHEA. B CRC_Calculate 2l LT, #% &t 7z CRC % &t
HLORTZENTEET,
95 ROM 23 1 DDHEfE L7c 7 7w ZIZRWEEIE, ROFNEEZERT 20BN H Y £,
1. CRC_Start ZMOMHL £,

2. CRCEMEIZED D ATV OFAFEKIZ3 LT CRC_AddRange # MO L £ 77,
3. CRC_Result ZFFOMM LT, R SN 7 CRCEZIEL £7,

R &7z CRC L. Bi%k CRC_Verify #fH L C. ROM IZAEM STV H S CRCIA L il T %
7,

Tulxs NCHEHAINATRTO ROMFEEA CRCEHEIZEENS L HICTADIF2—FOHELTT,

223 TEHM

ROM 72338 f¢ L CTWT %, CRC_AddRange A Y v R&fiH LT ROM OEMIRIZRT A M &1T9 Z L 2B L
F9, ZNUTEY, CRCEEZEY v a VB CRIAETEX 5720, BH— OO LICKER A 000 §&
L2 LEHY EFEA, BREAT A MTHEEINEFIEICHED, &7 FLUAEEAR SIS N T L 2R
L C. CRC_AddRange DI LICEEI R0 0 ¢ &k 9l LE 9,

2.3 RAM

T A MM MER RAM OFEIRIE, 0P bOATV <y UL TRELSEDLD AN D Z & 23
WD EEFICEETT,

RAM 7 A F®D THW] N—Ta v AL THA54E (DOCKLUDTC M EHENTWEEHES) . 7 X b
Z 34T BN %L RamTest_March_HW_Init ZFEOMETMERH Y £4,

RAM 27 2 b9 % L &id, RORIZERELTIZS N,

1. TAMFORAMIZ, BEDRZ v 7 &#E&D, MOMBIZIIER LN T 7ZE0,

2. HHUET ARTIE, TAMSEOAT ) FEMEERICAE—BLOMEITLTE 5 RAM /Ny 7 7 PULE
/C“a‘o

3. AREvIIFIAA L ETBBRAD2ORBDET, AZ VI TARTE, 2O00RAZ 7 DH>HDON
T, FREWFEZTARNTEET, AF v TZDOT A ML, HBORY v 7T HEE CTE 5
RAM /N> 7 7 BB T,

231 TEBREAR

BIFERARIC, 2% v 7 LAO RAM TRERIRET A M2 (T TEET, A ¥ v V7 I3ERET X FTT A
NEAZMENRH Y T, 72720, EERFEAIEFICEERIGA IR, I EKEE L T, BEFE&EA RAM T A
ORI SN A Z v 7 OFEBRO A PMREDIEWEET A R 2 H L TEITI N, RV DRAZ v 7 D5 ik
Wr 2 hanEd,

232 EHM

TRTOEHN 2T A MIFRER TRITNITR Y A, EHNZRT A MIFIVIAZ AN BT 0B
SNDTD, TAA AIFHEE—FTHD ERBESNET,
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24 0wy

AA a7 OBEMIL, ClockMonitor Init BI#KDIFON L CREINE T, KD #define 2L - Tk
EIND LT, AMBETIINTOEES o v 7 OFHORIZIE T T, ZOBRKICIZ2 >ONR—Y 3 »n
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);

ttelse
#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 86 = —I3EH 3% CACREF Ui 1-% ClockMonitor_Init B4
BOANIRT A= TRETHZENTEET (LFLOHITIE, eCLOCK_MONITOR_CACREF_A #{§7E) .
RAMCU D& T /NA ZADiF & ANJJNT A—=ZDOERELLFICR LET, EOiFE2HHT500E, =—3
DY AT MMERRICEDETRELE T,

# 2.1 CACREF i F & AH/N5 A—%A (CLOCK_MONITOR_CACREF_PIN ePin)

MCU CACREF LL CEREATHE ANIRTA—=B ePinD > URIL
HifF (R—rES)
RA6M4, RA4M3 P204 eCLOCK_MONITOR_CACREF_A
P402 () eCLOCK_MONITOR_CACREF_B
P500 eCLOCK_MONITOR_CACREF_C
P600 eCLOCK_MONITOR_CACREF_D
P611 eCLOCK_MONITOR_CACREF_E
P708 eCLOCK_MONITOR_CACREF_F

¥ : P402 [E. VBTICTLR (VBATT ANV FO—)LLTURE) DREDEEEXZTET, ELCIE. ERA
MCUDN—F 2 7aA—H—=XI=a7ILD NIOR—r] LV Ny T YNy o7y THEEl OF
ESBEEL,

ClockMonitor_Init B, A4 27 v v 7 B S, IWDT BEZNC/e 2 & T IO Z &8 T
TFET, WDT ZADCT HHEICONTIE, 25FEZSML T X,

ZFO%, rav BRI AN—FRY 27 (CACEY2—/) Lo TETINATD. ERWET A FHIC
V7R TITHOREZ LITRFIZH Y FHA,

CACIZ L DENV IABRAMEZ BT HIT1E, BViABray ba—TF=2=v b (ICU) &3RA M7 ZEY
A b —F (NVIC) O 2R T20ERH Y £9°,
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ElpiArary ho—Fa2=y k (ICU) Tit, ICUARY U 7R EL Y AZ (IELSRn) (. CAC &k
=T —EDiIAZR, BEXORCACH—"—T7 0 =Tkt 544X MEEERELET,

72%. e?studio T FSP (Flexible Software Package) ZFIM 3 2354, ICU DMIZ, RAZ 7 4 7 L—T g
YT 4 X O lnterrupts] ¥ 7 CRHIETX 77,

F72. IARIEWARM O 4%, IARIEWARM H @ RA Smart Configurator| /3 2% = & T, [AKIZ ICU
DR E Tinterrupts] % 7 TRXETE £ 7,

% 2.2 CACEAE®D IELSRn L A2 DEXE

MCU VAX: IELSRN.IELS
RA6M4, RAAM3 CAC_FERRI OX09E
CAC_OVFI OX0AO

FA MERT ZEIDALB L hr—F (NVIC) OEIX. RA_SelfTests.c 7 7 A /LIND test_main ()%
TiT>CW\WE9, ZZ T, NVIC_SetPriority() & NVIC_EnableIRQ()iX FSP 23 2ftd"% CMSIS B%k.
CAC_FREQUENCY_ERROR_IRQn 3 XU CAC_OVERFLOW_IRQn %, FSP 24k L7 IRQ FHE T,

// CACRHEZEIAADNVICHIZRTE

/* CAC frequency error ISR priority */
NVIC_SetPriority(CAC_FREQUENCY _ERROR_IRQn,®);
/* CAC frequency error ISR enable */
NVIC_EnableIRQ(CAC_FREQUENCY_ERROR_IRQn);

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

BIREIEZRET 5. NMIEIDIABZDNEALET, ROPIIRT LI, 2—Fa— LI O NMIED
ATRZ AL L NMISR.OSTST 7 5 /2R A0 ENH Y 97,

if(1 == R_ICU->NMISR_b.0STST)

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

}

&IZ, OSTDCR.OSTDF AT —Z Ay " ihliio T, A 7m0y 7 DAT—Z ARHRTEET,
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25 MIIFYFREYTRAL4T (IWDT)

MY F Ry P B A~ HFERT AL, 7 a v BHEATIVDOFO LI AZEZHTETHMNERH Y
4, Bz AT a v BEATYEUTOLICRETSE LET,

% 2.3 OFSO LY R A2 MEFZEH (IWDT BE:&E)

BB OFSO LY R4E MEREE ()
IWDT R #— bE— K (IWDTSTRT) c Uty MR IWDT [FES
IWDT 2 4 L7 ~EARER (IWDTTOPS[1:0]) 11b : 2048 41 )L
IWDT R 0y ¥ 2Rt (IWDTCKS[3:0]) 1111b : 128 /&
IWDT 0« > Fo#THE (IWDTRPES[1:0]) 11b: 0% (D4 U FODRTREREARL)
IWDT 7 « > F7BtafaE (IWDTRPSS[1:0]) 11b : 100% (7« > FODRIBEERELL)
IWDT Uty FEIYRAHER (IWDTRSTIRQS) 0: /URRATINEYRAAHAER, F£=EENYAHEREHT]
IWDT {Z1EHlI{#l (IWDTSTPCTL) 1: RY—TE—F, AXR—XE—F, FLEVYI+HIT7R4%E
UNAE—FOREIZHDEE, AoV MELE

e?studio C FSP (Flexible Software Package) Z#FIfH 3 54%&. FSP D [BSP) # 7 D7 a7 4T, A7 g
REAETY OBRENTEET,

< e2work64 - gnu_test_pro/configurationxml - & studio
Tr4E) EBEE FET-RN) BF(A) TOUTTHP) RenesasViews ZIT(R) D4UE2(W)  ALT(H)
. T I(B) [£7 gnu_test_pro Debug AnRd-l! Lu_nj| B - A Qi
5 Fo¥ob-17270-5- 2 = <§) 7 & = 8 8t *[gnu_test_pro] FSP Configuration 23 [B] bsp_mcu_family_cfg.h = B
= test_pro (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
&= Debug Device Selection
v = racy 9 7 )bb U v 7 rep X Board Details
wv [= fsp_cfg - version: | 1.1.0 ~
v [ bsp —C Fﬁﬂ < .
B b B Board: Custom User Board (Any Device) | | gug
[ bsp_cfg. Device: RYFAZA1ABICFM
[ bsp_meu_device cfg.h
[ bsp_mcu_device_pn_cfg.) RTOS: Ne RTOS
[€] bsp_mecu_family_cfg.h
[g] ricport_cfgh
£ >
W Summari BSP Ilocks Pins| Interrupts | Event Links | Stacks| Components
D oKz 20, [ RE| @ av-b-T507-
Custom User Board (Any Device)
Settings JoiF E I'j ’r ‘/ IN I'jﬁ t :L—G)ﬁﬁ?'@
RTFAZATABICFM o —
faoa BSP ® 7 R/\F 1 EH<
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
v H - s =, =
2.8. e?studio M FSP & % OFSO L Y X 2 5% E
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IAR/IEWARM DO 41%, IAR/IEWARM H @ TRA Smart Configurator (SC)| #3425 = & T, [AARIZ SCD
[BSP) # 7 D7 a/XT 4T, A7 avREATY ORENTEET,

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 J—H‘ L
evice Selection WWI:EO
- ot 2
FSP version: | 1.3.0 ~ Board Details P2 T
Y i
Board: EK-RA2A1 | [ gag s
FIi4 —T7
Device: RTFAZATAB3ICFM V=T
213 e
RTOS: No RTOS P;‘Eég c
P11 12
P40 T2
2 v B
RazE 1S
[
Summa locks | Pins | Interrupts | Event Links| Stacks| Components
B Properties | § | Problems
EK-RAZA1
Settings Property Walue
R7TFAZATABICFM
RA2A1
~ RAZA1T Family
w 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 MMI request or interrupt request is enabled
Stop Control Stop counting when in Sleep, Snooze mode, or Software Standby
WoT
OFS1 register settings
MPU
V 3 - >S B
2.9. IAR/EWARM F® RA Smart Configurator (SC) [C&k % OFS0 L o X % R EHI
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[Generate Project Content] RZ L %4 L., /87 ¢ TOFRENEN., Fie 7 7 A VDY R IL
DERIKBE N ET,

MM T AN

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

.h

® YT ARGy (Bl
#define OFS_SEQ1l 0xA@01A001 | (0 << 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 ) [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] | Tpr —
Uty HEOME A AFOERE D

X 2.10. # 73 3 UiEEEIRL X4 0 (OFS0)

MNLD 4 v F Ry 72 A<,
D \ijﬁo

/* Setup the Independent WDT. */
IWDT _Init();

IWDT_Init ZFFOH LT, Uty METE L7120 B UHHLT 2 LERH

CTOH%., UrvF Ry T EAE, Ur v TF Ry T EANEIA LT T RL T by "REFTEINDIDOED
Tz, B 7Ly v ad 0B RHY T, Vo RURBEZFERHTLEA. V7 Ly =3l
WCEBITH LTI TR, IBESNTEY 4 R —HT 5 LX) ICHMERET 2LERHY . 7

v F Ry T HA~ORFIILLF TITOET,

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

IWDT_Kick();

VA F Ry 7 EA<BET—HHFHICNMI Z KT 5 L0 ICRESHLTVDEHE, 2—FITLO/RD

TV IAHZNBA L BERDH Y £,

TT—RHECY Yy FEEITTAEIICT v TF Ry 72 A <P EN T a4, Uiy MEIC, =
— KX IWDT_DidReset ZM-UM L TCTIWDT XY &y FEBIERI LN EIDNEHRETINENRNDD F

B

if(TRUE
{
/*todo: Handle a watchdog reset.*/
while(1){
/*D0O NOTHING*/
}

IWDT_DidReset())

}
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26 BE
IEEEM (LVD) £ = —/LiE, VoltageMonitor_Init BI% 2 FEONM U C EEIRETE 2 BT 2 K 5 (0hRk
ENTVWET, Zhit, AU—Fr Uty Mt CEBLETRLS Y b7 v 7T 50ERH 0 £,

VoltageMonitor_init B9%AFEONH 4RI & NMIL—F > Diifi )¢ LVDISR.DET £y b % 0 IZ%ET 5 Z
EICHEELTLLEE Y, B>V T, £ RAMCU Da—HF —X~v=27 )L« "— R =T7iHEo KE
JEfH (LVD) BV a—/L] DEABBLTLLEE,

EIEHIE eVoltage 2 Vec AFME L D HIRSRET 2 Z LICHEE L TSV, KOFITIEEEN 299V %
TEASTZHEICNMI 2L T 5 L ) ICEBEE =Y 2R ELET,

VoltageMonitor_Init(VOLTAGE_MONITOR_LEVEL_2 99);

REERES RSN D &, 22— P ABS 20N H L5 NMEEI 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.LVD1CLR bit*/
R_ICU->NMICLR_b.LVD1CLR = 1;

}

2.7 ADC

ADCEY 2 — Vi, SEIEREEE L2 T A N TEX 2T — FPAAAENTOHET, FEIND
ARIEMES ZHAT 572012, MIFESN2ERIE. UTFE2EA L CERE SN HFRFFENICINE S Z LS
NTWET:

#define ADC_TOLERANCE 8

Z DOfEIX ADC DIER TH DR ARAEIHE &L L TRESNE T, WEFAD VAT LTI, ZOFRREL
BL{THZENTEET,

ADC 7 A b 2—/LE, Test_ADC_Init ZFFOH L CHIMHELT 20BN H Y £,

ADClI2=2=v b (z=v b0t z=v 1) D7D, 2=y b1OTAMEITHIHAEF [_ull OfFFW
TR AR L ET,

271 EREBEAR

BRI ARFIZ, Test_ADC_Wait %A (A L CADCEY 2 — /&7 A hT& £, ZORKIT AD Z#H
FATESNHECTHELET, ZOMBORYECHEREEZHERTIVNERSH Y £7,

272 EHM

EME 727 A MME, Test_ADC_Start @ 1[EIOFFOM L CHMAT 2 0ERH Y £3, ZDi%k, ADCEY =2
—i, ERHENDTZNCY 77 Lo AR FAT L 9, HEUEFEITEIX 0V, VREF/2, VREF % HE/IZ[H]
D i—é—o

INHOSREROFEFIL, Test_ADC_CheckResult FFOMH L 2 H L CEMMICT = v 7 T LE R H
D ij—o
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2.8 BE

MCUDIBEAZT AT H L&, ADCEVa— AR EIND L 2R TR I ENEETYT, Ly
S>T, 2—FDOa—FTHLADCEBHA LT Fu /vy 2EHT 384813, ADCEYa—L0 Y v—2it
HHEEICRAT 52 ENEETT,

Temperature_Init ZM-OMH L CEMT 2RIIC, REE 208 LT 20BN " H Y £5, Z ORI,

ADC H ) CRENIHFREEFHMEZETVLERH Y £9, ZNODMEEERCTHEFZIIRRT I HED
FEMICHOWVWTIZ, FRAMCU Da— P —Xv =27/l « N— R = THESR LTI,

/*Temperature Sensor*/

Temperature_Init( TEMPERATURE_ADC_MIN,
TEMPERATURE_ADC_MAX,
Temperature_Test_Failure);

28.1 BWREAR
BIRBARFICIRET 2 M 24758546, FIEIZEMT A FNTHALEZLO LR CIZRY £,

2.8.2 FEHHM

BT HIZEY ADCE V2 — AR EHICHEN SN ET, REZZAIDITIE, 2 —FITKROBEKE I

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

ROFFOH L2 LT, Temperature_Init BE%C LV 2L S AU FFA#PHIC S L TR ZMERE TS £
hj‘o

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

EMR 72T A NDBSWT Y r—ya v aERMT e v 7352 L 2T 272012, EWIRZRT A R A
T a— L ENATRC, URIOAZ Va2 — L ENTT A FTHBENTRET X NORBREERICTF = v
7 L, FTLWEHEZBAT D Lo Ik TcE £,

2 —H# @O a— KX, Temperature_Is_Finished 72/% Temperature_Wait_Finish B¥xfEH L C, 77
Ur—2arBADCEMH LT e/ B aiiilid 2 LN TE DR 2 C& £7,

2.9 Port Output Enable (POE)

GPT HAR—F T U N7 bA F—T7 v (POEG) %, L PWM % 1~ (GPT) DM dm1 % H)E8 IR REE
2T BHERETT, RIS £ MCU TEA FTREZ: POEG 7/ /L — 12250\, 19F %2 ZE<L 72
éb\o

5l 21X POEG 7' V—7" A Z AT 2356 O wHHL L #)X, KD L 912 POE_Init B TITVWE T,

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

POEG 7/ /L — 73 —¥ N8R L £, =—H (L POE_Init A OFHHZEEEL M. RAMCU D= —+
— A~ =2 T )b e N— RN =T RESB L T, POE DY v 7R N 2 —F DY AT LAOEM:Z7- LT
LINEIMEHWT HMENS Y 7,
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%?)E%;it L GPT GTINTAD : GPTEIUAKH HBELIRY
B3 1 Ch.0 GRP[1:0] : Hi % IF BRI
L IN-TEEIR)
POEG i

Group A Group A
______________ Group B
| : Group C GTINTAD
i GTETRGA X—— oD GRP[1:0]
' GTETRGB Group B GTIOCOA
i GTETRGC . Group C GTIOCOB
| GTETRGD [<— Group D
e ___ |

P—— SE T ARYIMIIT AR AT BGPTOH H 1

AL, FrRI0OHNTFRTT,

2.11. POEG & GPT GRAPWM % 4 <) DRE{ZEERE

29.1 /0 R— FDEEE

=YD AT ATHERHENLE 2L 5 Tid, renesas.h~v &7 7 A L& HHOBEIC S Y T+
6%%75}&)6%/\#3@ DET, o, WmENLHPWM %14~ (GPT) @ GTETRGn & L CTHEHT I
HELET,

POEG i%. /O R— FDOHIEL 2 2 & T, PmnPFS PMR 1 L OV PMnPFS.PSEL[4:0] £ v F DR EIC L - Thi
F-NEAEERE GPT kG & L CHRE INZHEIC OB IR IERIE 21T VW E 3, WA I+
ICRESN TV DS, POEG | imﬁﬁmﬁ%wﬂ%ﬁmiﬁh

e PmMnPFS.PMR =1 VT A NEEORERE O A IR — R & LTERT 5
e PmnPFS.PSEL[4:0] = 00010b : GPT %f&ifi I FRE

#R24 110OR—FDHEE (GTETRGN & LTHEETZES IIOHR— )

MCU GTETRGnN GTETRGn & L THEETE % II0 /R— k (3%)
RA6M4, RA4AM3 GTETRGA P100. P105. P401
GTETRGB P101. P104
GTETRGC P213. P503
GTETRGD P212. P504

¥ :MCUDNYr—DIZE > TEHRERD IO R— b HBFELGWMEGENHY FT, Ff-. SATLTHOD
RAZRICEASA TGN EZHRLTIESL,

29.2 HYRAHDERE

POEIZ K DENVIAHZEFNZT HICE, EIViAHz=ar hae—TF=2=vy k (ICU) &RA MEXT ZEID AL
a2y ha—F (NVIC) OWMFDOEY 2 —/VORENMLETT,

BYiAHa br—F2=v b (ICU) Tit, ICUAS RV MY IR EL YA (IELSRn) 12 POE 7 /L—
TARY NMZHIT DAR MEFERELET,

72k, e?studio T FSP (Flexible Software Package) % #3554, ICU OREkIZ, RAa 7 4 7L —T 3
YT 4 X @ Tinterrupts] ¥ 7 T ETE £,

F7-. IARIEWARM O34 1%, IARIEWARM H @ RA Smart Configurator (SC)) Z 92 Z & T, [REEIC
ICU D% % RASC @ llnterrupts] # 7 TR ETx 97,
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% 2.5 POEG 8&® IELSRn L X2 DEETE

MCU ARV 5 IELSRN.IELS
RA6M4, RAAM3 POEG_GROUPO 0x0B7
POEG_GROUP1 0x0B8
POEG_GROUP2 0x0B9
POEG_GROUP3 Ox0BA

FAMERZ ZENYAZ A fha—F (NVIC) OxEIX. RA_SelfTests.c 7 7 A /LN D test_main()BI%k
TIT>CW%Ed, T Z TNVIC SetPriority()& NVIC_EnableIRQ()!X FSP 23MEflid-2% CMSIS B%k,
POEGO_EVENT_IRQn, POEG1_EVENT_IRQn, POEG2_EVENT_IRQn ¥ X N POEG3_EVENT_IRQn i FSP /3AERK
L7 IRQ&E ST,

// POEY JL— TR EE|AHDNVICHIZRE I

/* POEGO port output disable ISR priority */
NVIC_SetPriority(POEGO_EVENT_IRQn,9);

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

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

/* POEG1l port output disable ISR enable */
NVIC_EnableIRQ(POEGI_EVENT IRQn);

/* POEG2 port output disable ISR priority */
NVIC_SetPriority(POEG2_EVENT_IRQn,9);

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

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

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

BT NA ATT A MGG LT HHR— FOFREIE. gpio_config.h~y &7 7 A /LND g GPIO_Test_Port 1
EART GR—Fm, Evybnokrn) EELET,

R— ~DEEH -

static const struct {
uintl6_t m;
uintlé_t n;
} 8 _GPIO Test_Port[GPIO _TEST_NUM] =

{e, 8}, // PORToo8
{1, 14 } , // PORT114
{2, 6%} // PORT206
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3. RUFIT—9)
RA6M4 BIE# R

3.1

N Fv— 7 WERKZLLTIORLET,

& 3.1 AEREKE

Iltem

Contents

Device

R7FA6M4AAF3CFB

Toolchain

IAR Embedded Workbench for ARM

Toolchain Version

v.8.50.124811

In-circuit debbuger

SEGGER J-link on board

Development board

EK-RA6M4 vl (8! S %4 : RTK7EKA6M4S00001BE )

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 | b~ 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: |

PLLZ 0Hz | OCTASPICLK Disabled ~ — OCTASPICLK Div/1 =~ —>|DCTASPICLK 0Hz |

X 3.1 78vY#ERK

% 3.2 IARIEWARM EJL KA T3y

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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3.1.1 CPU
#& 3.3 CPU TR hER [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 MER [ICLK : 200MHZz]
Measurement Result Unit
ROM Usage 114 | pytes
RAM Usage bytes
Stack Usage bytes
CRC_Init Clock Cycle Count 7840000 | -
l
CRC_Calculate
(llMB ROM overall Time Measured 39.20 | ms
CRC_Verify
3.1.3 RAM
Bty FBLUREY FOT 7 ERETIT>727 A FORERREZ LU FITRLET,
(1) March C
% 3.5 March C 7R ~M&R (8-bit Access, 32-bit Word Limit)  [ICLK : 200MHz]
Measurement Result (Normal) Result (HW) Unit
ROM Usage 528 1104 | pytes
RAM Usage - - bytes
Stack Usage 84 84 | bytes
Stack Usage Extra 116 116 | bytes
Clock Cycle | i 1024 bytes 2192000 2224000 | -
Count IEBIE 1024 bytes 2216000 2232000 | -
Extra 1024 bytes 4408000 4456000 | -
Time e 1024 bytes 10.960 11.120 | ms
Measured JERIE 1024 bytes 11.080 11.160 | ms
Extra 1024 bytes 22.040 22.280 | ms
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% 3.6 March C TR M&EER (32-bit Access, 32-bit Word Limit) [ICLK : 200MHz]
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 | mii 1024 bytes 1992000 2080000 | -
Count SRR 1024 bytes 2000000 2088000 | -
Extra 1024 bytes 4000000 4184000 | -
Time % 1024 bytes 9.960 10.400 | ms
Measured | yepgiz 1024 bytes 10.000 10.440 | ms
Extra 1024 bytes 20.000 20.920 | ms

(2) March X WOM

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

[ICLK : 200MHz]

Measurement Result (Normal) Result (HW) Unit
ROM Usage 506 1104 | pytes
RAM Usage - - bytes
Stack Usage 76 72 | bytes
Stack Usage Extra 108 104 | pytes
Clock Cycle | #fiE 1024 bytes 210400 140800 | -
Count JERG IR 1024 bytes 234400 149600 | -

Extra 1024 bytes 444800 290400 | -
Time miE 1024 bytes 1.052 0.704 | ms
Measured JERGIE 1024 bytes 1.172 0.748 | ms

Extra 1024 bytes 2.224 1.452 | ms

% 3.8 March X WOM TR k58 (32-bit Access, 32-bit Word Limit)

[ICLK : 200MHz]

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

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

Extra 1024 bytes 0.510 0.500 | ms
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B REYITARE

£39 R4y TRAMMER [ICLK : 200MHz]

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. {F&: 70V IBEED1—ILDEXLT7REBESE (RAGMA DHZKY)

Vv hEKZEDOZ By 7 BEEEY 2 —L T, FSP (IAR/EWARM fi FE}(X SC (Smart Configurator) ) (2L ¥ |
EEXaTF7E—FITHRESNET, "Flat Project” (RN Ex = 7HEIK) TIERIhZELT7T X N TFr s
TLEZFDOELEFEITTHEDT—L 50, HTENLRENS, ZOFRELZEF 27— FIgdvEzTL
720,

REIX, ra_cfg 74V HZND bsp_clock_cfg.h 7 7 AV TERINTVWET (KRIT2—VRRET D
TANLTIELY FEA)

MW bsp_clock_cfg.h 7 7 A L ONE (ke

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

#ifndef BSP_CLOCK_CFG_H_

#define BSP_CLOCK_CFG H_

| #define BSP_CFG_CLOCKS_SECURE (@) | // 2% (0) -> (1) ICEET S
#define BSP_CFG_CLOCKS_OVERRIDE (©)

(UUTHS)

bsp_clock_cfg.h 7 7 A /Lix, FSP 721X SC» LE X4 57-%. [Generate Project Contents] 7R~ > % 9
FONEETHIHERNH D £7,

4.1 e?studio+GNU-GCC DIF4&

e2studio & GNU-GCC Zfli H L TWAEAIEZ. TH bsp clock cfg.h 7 7 A VW EEETBZDDONNYFT7 5
ANERHELTEE, estudiod BV RFRAT v 7| OBREEZFIHL T, BNV RFIRAT v 7T, 2Oy F
TrANEFRITTDHEHIICLET,

B EEMH/ Ny F 77 A/ [Overwrite_BSP_CFG_CLOCKS_SECURE.bat] (Fmv =7 FOE FIZEL)

cd ../ra_gen/ sed ANV FEHTYIRET 1 1T7(CEL<
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 ]

R0O1AN5901JJ0100 Rev.1.00 Page 75 of 78



RAZ7=3)

RA MCUD F=6 M 1EC60730/60335E /LT TR k-S54 T3 1) (RA4_CM33)

e FO/{F1: RAcM4

JHIE AT

Uy-2
v C/C++ EILE

ELFEH
o+
BE
S
C/C++ —5%
MCU
Renesas OQF
Task Tags
Validation
ENg-

FOVIIrEE

Y- F LA TF15-

JOILI2-Fr-

=T/TIVIEE

e LIENYF 7 &2 $%9 %

YL EEDAFy T
J9UE:

Cenfiguraticn: |SoftwareDebug [FP271470

W Y-LEBE S Toolchain & EILE-2FvT

v | | ER0EE..

CIfREn A= Ji=4— @ IF--/(-#-

I| "$workspace_loc:/$(ProjName}/Cverwrite_BSP_CFG_CLOCKS_SECURE.bat}"

=

I RgDATy T
J9/E:

|arm-none-eabi-objco|:|-y -0 srec "${ProjName}.elf" "Original.srec” 8 ${ProjDirPath}/../../srec/srec_c: v|

SRER:

hd |

Feotll

4.1 e?studio M

4.2 1AR/EWARM D&

IAR/EWARM DO¥4A1%, E/L REICHEE bsp_clock_cfg.h 7 7 A AV EZETEL T E &V,

BE (ELFHIORTY TADER)
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Dz THA FEYR—F

RAMCU (2B 2 1HE#HC, V—, R¥a A hoFvro— R, HFPR— 2 8E, Titod v =79
A4 M@ CHATEET,

o RAHGRIFIR : www.renesas.com/ra

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

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

FTARTORER LOBREERIIZENENOFAEICRE L T,

R0O1AN5901JJ0100 Rev.1.00 Page 77 of 78


https://www.renesas.com/ra
https://www.renesas.com/FSP
https://www.renesas.com/ra/forum
https://www.renesas.com/support

RAZ7=xVY) RA MCUD F=6Hh M IEC60730/60335EILTTA -S4 TS 1) (RAA_CM33)
WETIEFE
S5 B
Rev. 17H R—D I S
1.00 2020.6.8 - kR

RO1AN5901JJ0100 Rev.1.00

2021.6.8

RENESAS

Page 78 of 78




%

mCEREDIEEE

CCTlE RAaVERLRIERYT S MERLOFERE] ITOVWTHALET., BIHOFEALOFESREICONTIE. ARF1 AV MBLUTY
ZHALTYITT—rEBBLTLESL,

1.

BEINER

CMOS S D ER Y R LD EFFE R 2 DANF T2 E LY, CMOS R FFRVHERICE > T — MEBRIEZELHZ LN HY T, EROREFD
FRICIE, SHHAHFESIERLTVIEEED FL—PI AT Ur—X BEROREM. BV AL EEFAL. AL TIRICET—R%E
BLTLESW, FS5RFYyIREICKELEZY., HFEMSLY LBVTLESL, Fiz, (NS #RERELLAR—FIZOVWTHLREKDOHEVLEL
TLEEL,

BREARDOLE

BREAR, HROKEEIFETT, EREARCE, LSIORNBEBROREFIFTEETHY. LORIDEELEHTFOREEFTETT, 58
Yty MEFTYEY T HREOGE, BREALS Yty FABEMICHELIETOHME. HFOREBIRIETEERA, RIS, RB/NAT—F >
Uty MEEEZERALTY Y FTHRGDBE. EREANSY Y FOMDS—EEEICET HFETOHM. HFOKREBIFRIAETEELA,
BRATBRIZETHANES

LEEROERNSA TREDLEFIZ, ANEBPCARATLT vy TEREANLGVTLESIWD, AHNESPARATLT v TERISOEFEAIZ
&Y, BIEESISRECLEZY., ERERSRNABRFELELSELVTIHEENHYFET. EHPIC TERA IRICETEHANES 12201 T
DEBOHAHIHRIE., EORABEFH>TLEEL,

KA FOLE

KERHTFIE, TRERFKFOLE] ITH>TRELTLEZED, CMSHEDANHFDOA D E—FVRIF, —f&IZ, N (A VE—F VR ELGST
WET, RERAHFERBKECIHESED L. FERRICEY. LSIATLO/ A XAMMIh, LSINBTERERSTNY . ANETLRES
hTERBEEECIBRIAHYET,

2821221 T

Jty B, YAy IRRELIZE, VY FEBRBRLTESY, TOYSLRTHROIOYINYEZIRER. YYBXEI BV INRELE
BRICUYBZTLESL, Yty b, HERIRT (FREASERER) 2RV 0y THBEZEBRT S VATLTIE, 70V IN+RRE
Lz, Uty FEBBRLTLESY, £z, OV S L0ORDPTHBREIRT (FFNBRIRER) AV 0y ICOYEZ LI5S, Y1Y
BZAKOIByINTRRELTHASUYEZ TS,

ANtHF OENAK R

AN/ A ZORGRICE DEBEATEBIEORRCHYETDOTIEEL TS, (MSHRZDAAN/ 4 XHEEITERL T, Vi (Max.) H5
Viy (Min.) ETOEEICEEFEDLSUIBEIT, BREBELZSISEIIBAUDNHYET, AALANLHLEEDZEFE LA, Vi (Max.) 5 Vy
(Min.) FTOEEZBBT LBEBHEPICF v 2 YT/ ARXBENRASHNESITERAL TS,

YH—=TT7 FLR (FHEE) OT7 I 2XELE

YHF—TF7 FLR (FHEE) OF7 IV EREEELFET, 7 FLREEICE, HROIGE#MERICEIV R FEATNS YUHF—T7 FLR (FH%E
B) AHYET, ChoDT7 FLRET7IVEALEEEDOHFITONTIE, RIETEFRADT, 7IVEALBLKSIZLTLESL,
HEEDHEEIZDNT

BEZORLGDIHERBEETETHHEEF, BRBELZILICVRTLAFHERBEEZEEL TLLZEV, ALTL—TDIS IV THRENES L, TFv D
AAEY, LATOMRE—UDEREICEY, EXMHHOEET, HEE. BEY—Cr. /A XTHE, / A XBHELESRLIEELH
YET, RENBSHRICEETIHEE. BLOBRILICVRATLIERBRZEZERHBL T,



1.

10.

11.
12.

E1

wE-x-

>
—

oy =5

AERCREBESINERE, VI FIVI7ELIVINSICEET 2ERIE. FERVLI[OEES. ISAGIEHBATIEDTT ., BEHROEE - VX T
LDHEEICHENT, AR, VI FIzT7EIVChSICEET 2BREEATHERICE, BEROFEREITEVTIT>TLEEL, ChbDEAIC
EELTELEEE (BEFFLEEZBVITNICELEBETLEHET. UTRALTY, ) ITEL., Z#E. —UZ0FEEZZAVFERA,
LHBR, AEHICRBESINAERKT—42. B, K. FOI55L 7ILIT) XL, CAERAEOEROERICER L TRE L -E=EDEHE.
EREZTOMOMMEEEICHT IRBEFLIECIASICETIMNEICOVNT, Sk, MLORIEZETILDOTIEHLEL., FLEEEZASLOTED
YEEA,
LE, AERCEISLUELEIEZEOHIIE. SEETOMOHNMMEELZMSHETILOTEHOY ERA,
LHBRE, ERELE—BEHHT. SE. RE. EE. UN—RIVPZTIUY, oM. TEUICERLAEVTCESWL, MhdRE. R
ZE,EE, UN—RIVPZFYUTHFICLYELCHEBRICEHL, HE. —UT0ETEEVERA,
LiE, BHBYSKOSKEKEE NMEEKE) LU IEREKE] CHELTEY. EREKEE UTISRTARCEGAERAINSI I LEZER
LTHYET,
BREKEE . v Ea—4%, OAHEER. BISHER. SHRIMER. AVHEE. RE. TEHEM. N—V iR, EXA0KRY M
EMEKE R (BBE, EE, M%) . TERE (E5) . KFREEHRSE. SRMERER DI TLA, FERLHHMEES
LHBRE, T—2— FFEICLYSEHEME. Harsh environment AIFTRGREEFRLTVDIDERE, EiELES - FRIC/REZRIFTARELEDOH
i3 - VAT L (EGHFEE. AMRICIEOAAERATIH0%) | L LAESKAYMNBEERESEIETNOHIMHEE - VAT L (FEE
B/L. BEPHE. BRFHAHECAT L MEHEHEORTLA, TS5V MERIRTL, EEHBE) ICEASKDIEZERLTELT. Chbd
DAFRICERATHICELEFIRELTOWERA, XA, BUHABELTVWVAVARICHHBMIZFEALLZIEICKYBENEL T, SHIET—UZD
BEEFEVERA.
LHBBECHEHAOEE. BFORMIER (FT—42>— b, A—H—XY a7, FIV5—2av/—b, EEENY KTy YI2EED T8
ETFNAADERLEO—BHTIESRIE] %) #CRADL, BHMEET HIRKRER. BEERETHE. MBWFE. REFHZOMBEEEHD
HENTIHEACESL, EEEHOHEREZRA TUHERZCERASN-IBA0OKE, BRBEOTRESSLIUERICOESEL TIE, Sk, —4)
ZTOEEEAVERA,
LE, BHEUSOSESLCEEEORLICEOTOETA, FERURIHIHEETHENRELLY ., FRAEHICK>TIHEHELEZYT S
BENHYFET, T, HHERIF. T—2P— FHFITBULTEIEEM. Harsh environment AIFTEFZEERZL TS L DERE. MRGTRETZE
ToTHBYFEEA, RICHHEROBETILBBENELESEETH>TH. AFSEH. AKBERZOMUBMIBEEEZELIERVELS. BF
HROBEICBEWVT, nREE. EREFRS. RBEHLEHZTORLEHBLUVI DU TNBE, SEHROEE - VX TLLELTOHARIEZ
ToTLESWL, BIZ, Y43V YT I 7E. BRTORIEGREBL 2D, BEROHE - DRATLELTORERIZEEHROEETIT-T
&Ly,
LHUSTORBEESHSOFMOEFFL T, BREMNCHTLUHELXROETHMEE LSV, CHERICELTIE,. HEOHMEOES - £H
#HRHT D RHS IERE. BRASKIBEEEELRSETHRAENSZ. WD DIESFICEET 5L 5 THEACESVL, D 2EFEEF LBV LICE
YELEBEICEHLT, StE, —UZ0EEZZEVERA,
LHBERBIUEMEENNOZSS LVHRAICE Y RE - A - REZRELESATVIHE - DXTLICHERTSZLIETEEFA, BHERS
FUHEMEEL, REF-IBEETHHEE. MEABRUNEZESE] TOMBARAESSJVCERASNINEOHEEEEERREETL. £
NEDEDDECAICHVBELGFRMEZITo>TLLEIL,
BEHNLUHAUREZE=FICETEZINIBAICE. BMICHZEZFIIHLT, ATIESZRHOEEHEBNT IEAZES LD EVELE
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