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TV =y a TR mEEOINBEE vy 7B LD, AL s VAT A Iuy 7 HEL
TIMST DO/ VY F—=Z LT+ 52 L b AEETT,

FEUH L
7Fr— »
av- T
VIbkoxT RY{E STL
Vop N

ﬁn t t

[ 2 YAH i
EZ SRFLN—FEYHTT == | — N S MU B = KR

oi—gl—1

K1 ®ILITTRES4TS51) (STL) DR

RL78DENTT AL« T4 7T VIZIZLLTD CPUBNLTZ T A MEERH Y T,

e CPULUVRH
UFDOCPULYP AL ZTARNLET,
AODREVIAZ « N TNOECPUT—Y « LYARH, AZ T «R_"AH (SP) . oty R
T—H A« T—F (PSW) | JLiRL A F (BSBLWCS) . 7'm T L0 7%(PC),
W T — % « RAE, kDL P2 OIEFEET A hOF TRIEL £7,
IEC 60730: 1999+A1:2003 Annex H - Table H.11.12.1 CPU.Z &M L TL 72 &\,

o RERXEVY
MCU ORNES Flash A £V 252 LET,
IEC 60730: 1999+A1:2003 Annex H — H2.19.4.1 CRC — Single Word £ L T< 72 &\,

o HEXEY
W SRAM #7 A b LE T,
IEC 60730: 1999+A1:2003 Annex H — H2.19.4.1 CRC — Single Word # & L T 72 &\,

o VAT LB vY
I YT « V—RAETLIZL TV AT A -7y 7 OMEBIOFEERE 7 A NLET (ZOT A B
WIS E 7 13N DS L= B 1 v 7 3B CF) , IEC Reference - IEC 60730: 1999+A1:2003
Annex H — H2.19.4.1 CRC — Single Word & L TL 72X,

RO1AN4823JJ0110Rev.1.10 Page 3 of 55
2019.10.9 RENESAS



RL78 773 1) RL78 MCU M 71=8® IEC60730/60335 ILTTFA L -S4 T51)
CARL78 HE3E AR
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RL78 MCU M= ® IEC60730/60335 L7 TRk = 54 T51)

CPULYRE - TRL=Y T+ 7 AP

£1 Y—RX-T7A4I):CPUT—H - LCRA - TR

STLZ 74 L% ANy - TFA)
stl_RL78_registertest.asm L

TRAR - N—=RR - TF7AIE ANYE - TFAI
main.c stl.h
stl_global_data_example.c main.h
stl_main_example_support function.c stl_gobal_data_example.h
stl_peripheralinit.c

(378

char stl_RL78_registertest(void)

B

1
2
3.
4

RL78 DT —%Y - LYRBETHFaLL—3ZTAMLET,

4DDELIVRE - NV (N0, 1, 2, 3) DLTYRZ AX, HL, DE. BC
BEY - LPRRELTLYREEZTAMLET,
ELORATUTDTRAMEEITLET,

LY RAIZ 5555 #EFRAAFET,
LORAZHRAMHL, EERAABEEFLVEZHRALET,
LUORBZIZhAAAA ZEZRAHAFET,
LORAZHRAMHL, EERAAMBEEFLVEZHRLET,

MU LaBE#E. COTRAMRICEYRAADNRELGVESICLTLEEN, &l COTA MIRT
LORE - N ONEIRSNFIRETEHRIBLTTEL,

TAMIODLPRAAARETRA FETERICETINET,
TRAR - N—RZADFEHT 74 )L (main.c) [&. B indicate_test result’ #M FEUH L TT R MMERZ L

BLEY.
[;£] BS%k“indicate test result‘[xE ¥ 1 —JLstl_main_example_support function.cRIZ#H Y £F,
ANINZ A—4
L B heacl
HANSGA—4
L Bkl
RYE
CPULZRACOTRAMMER
char 0=FAMINRRLELT,
1=TARAMERFNFA—=E - FzvI@FTAILERYELT,
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RL78 773 1) RL78 MCU M 71=8® IEC60730/60335 ILTTA L -S4 T51)
CARL78 HE3E AR

£2 Y—R+TF7AI:CPULPRHE - TR F—PSW
STL7 74 L% ANyE - TFAI
stl_RL78_registertest_psw.asm stl.h
TRAR - N—=RR - T7AIE ANYE - TFAI
main.c main.h
stl_global_data_example.c stl_gobal_data_example.h
stl_main_example_support function.c
stl_peripheralinit.c

#X

char stl_RL78_registertest_psw(void)

A

BEY hOTOtYHY - RF—HRX - T—FK (PSW) LYREETARLET,
UTDTARAMERTLET,

1. LYRBIZThBE5 2EEAHTFT,

2. LRI EGAHEL, ETAABELEFELN L ZHRALET,

3. LURAIZhNAAZEZAHEFT,

4, LPRAEHmAHL, ETAAELF LV LZHALET,
U LBEsE. COTXMRIZEIYRAANFREELGWOLESICLTLESL,
TAMDLPABRBETRA PETRICETSINES,

TRAE - N—RZXADHFIET 74 )L (main.c) (L. B indicate_test result’ =M UH L TT R MERZ0E
LE7,

[¥] B8%“indicate_test result’l&E ¥ 21 —)Lstl_main_example_support function.cRIZH Y E£F,

ARNINT A—4

L EARcl
HANSGA—4

L EARckl
RYE

CPULPRECHOTRAMEER
char 0=7TRAMFINRALZEL,
1=FTRAMEREFNGA—E - Fz v ET7zMILERYFELT,
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®3 YV—X-T7A4)L:CPULYRE - TRAK—SP
STL7 74 L% ANyE - TFAI
stl_RL78 registertest_stack.asm stl.h
TRAR - N—=RR - T7AIE ANYE - TFAI
main.c main.h
stl_global_data_example.c stl_gobal_data_example.h
stl_main_example_support function.c
stl_peripheralinit.c

#X

char stl_RL78_registertest_stack(void)

A

1B6EY FDREYY - RA42H (SP) LPREETAMLET,
UTDTARAMERTLET,

1. LY RBITh5B555 22 EAHET,

2. LYRFEFHHL, h'5554 EE LW &R LET,

3. LYRAIZhNAAAAZEZEEZAHET,

4, LORAEHmAHL, ETAAELFLV L Z2HALET,
U LBE#E. COTXMRIZEIYRAANREELGOLESICLTLESL,
TAMDLPABRBETRA PETRICETSINES,

TRAE - N—RZXDHFIET 74 )L (main.c) (L. B indicate_test result’ #MFUH L TT R MERZ0E
LE7,

[¥] B8%“indicate_test result’l&E ¥ 2 —)Lstl_main_example_support function.cRIZH Y E£3,

ARNINT A—4

L EARcl
HANSGA—4

L EARckl
RYE

CPULPRBECOTRIMNER
char 0=7TRAMFINRALZEL,
1=FTRAMEREFNGA—E - Fz v ET7zMILERYFELT,
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RL78 773 1) RL78 MCU M 71=8® IEC60730/60335 ILTTA L -S4 T51)
CARL78 HE3E AR

x4 Y—R:-TF7AI:CPULPRE - TRL—-CS
STL7 74 L% ANyE - TFAI
stl_RL78 registertest_cs.asm stl.h
TRAR - N—=RR - T7AIE ANYE - TFAI
main.c main.h
stl_global_data_example.c stl_gobal_data_example.h
stl_main_example_support function.c
stl_peripheralinit.c

#X

char stl_RL78_registertest_cs(void)

A

8Ew FDO—FKHEIE (CS) LYVREETAMLET,
UTDTARAMERTLET,

1. LYRAIThOSEEZTAAFET,

2. LRI EFAHEL, ETAAELFELN L ZHRALET,

3. LYRAIThOAZEZTAH#FT,

4, LPRAEHmAHL, ETAAELFLV L ZHALET,
£EBE4EY MTOCDEEMETT,
U LBEsE. COTXMRIZEIYVRAADNREELGWVESICLTLESL,
TAMDLPABRBETRA PETRICETSINES,

TRAE - N—RZXADHFIET 7 4L (main.c) (. B indicate_test result’ #MUH L TT X MEREZ0E
LE7,

[¥] B8%“indicate_test result’l&E ¥ 2 —)Lstl_main_example_support function.cRIZH Y E£3,

ARNINT A—4

L EARcl
HANSGA—4

L EARckl
RYE

CPULPRBECOTRIMNER
char 0=7TRAMFINRALZEL,
1=FTRAMEREFNGA—E - Fz v ET7zMILERYFELT,
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RL78 773 1) RL78 MCU M 71=8® IEC60730/60335 ILTTA L -S4 T51)
CARL78 HE3E AR

®5 YV—RX-TJ7A4I):CPULYRE - TRF—ES
STL7 74 L% ANYyE - T7AI
stl_RL78 registertest_es.asm stl.h
TRAR - N—=RR - T7AIE ANYyE T
main.c main.h
stl_global_data_example.c stl_gobal_data_example.h
stl_main_example_support function.c
stl_peripheralinit.c

#X

char stl_RL78_registertest_es(void)

B2l

8EY hDT—4HhiR (ES) LYREETAMLET,
UTDTRAMERITLET,

1. LYRZICh05 ZEERAAFET,

2. LYREZHRAHL, EEAABEEFLVWLZHELET,

3. LYRBIZThOAZEZFAAET,

4. LYORAZEHAHL, EERAAMEEFLVCEZHRALET,
KBE4EY MIODEEETT,
FFUH L. COTRX MRIZEIYVRAHANEELLBOELS LTS,
TAMIDLULORAARBEITAMETRICETSNET,

TRAR - N—RZADFEHT 74 )L (main.c) [&. B indicate_test result’#MFEUH L TT R MMERZ L
BLFET,
[;X] BE%t“indicate_test_result’l£E < 2 —JLstl_main_example_support function.cRIZH Y £,

ANINZ A—4

L B heacl
HANSGA—4

L B heacl
RYE

CPULTRZ COTR MER
. 0=FR FERRLELL,
1=FRMELEFNRFTA—E - FosFTALERYELL,
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RL78 773 1) RL78 MCU M 71=8® IEC60730/60335 ILTTA L -S4 T51)
CARL78 HE3E AR

®6 Y—X-T7A4I)L:CPULYRE - TRXK-PC

STLZ 7414 AT - TFAI
stl_RL78_registertest_pc.asm stl.h

TAR - N—RR - T7AILE ANYS - T7A)
main.c main.h

HEX

char stl_RL78_registertest_pc(void)

B2l

0S5 Lhno08 (PC) LYREETAMLEY,
UTDTAMERTLES,
1. 7BY3Lh90% (PC) TR AMEME cal | i THUHLET,
2. TARAMRABHE, RV VICRESNEZRYBEHRZL LR -DELTRRITREL.
BRLES,
3. TRIMAME#HZE cal| IFTHEUH L&, cal | iIFORICBESNI-HFDT FL X (PO)
ERYMBL-DEAZFLNS L ZHRALET,
LLORADREAEY MIOCDEEMETT .
HUH LTEBIE. COTR MRICEYRABDNEELGVELSICLTIEEL,
TAMIOLORAEABIETRA FETRICERSNET,

TAL - N—XDHIHT 74 )L (main.c) (L. Bi%“indicate_test result’ Z U HE L TT X FMERZN
BLEYS,
[;¥) BI%t“indicate_test_result’l£E < 2 —JLstl_main_example_support function.cRIZH Y 7,

AN A—42

L EARckl
HANRS A4

L B heacl
RYE

CPULTRZ COTR MER
. 0=FR FERRLELT,
1=FRMELEFNRFTA—E - FosFTALERYELL,
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22 FEAEY - TAX k—Flash ROM

ARFETIX, CRC/L—F 2k D Flash AEY « T A MIOWTHBALET, CRCIZ, AEVNEFEETH
—U—RFEEWETF = 7 V2 E2ARTIARELS/ZT —HHTIETT, CRC Ty 7P AiE, Avk—T -
By b e ARV =200 END 28T (BEORDYIZ XOR 2 H) n kOZEROGRKEET, £
S ntl DEFRFEH (a—F) By b 2R —ACKD 2 EREORATT, BREORNC, nfloPan
Ay— « AR —AIfMENET, CRCIL, 2 #in— R = T7ICFEETDORMET, B0
LRGSO T, LHEHEINET,

Flash ROM % 7 A F§3A1E. ROM ORNFICxT D CRCIEZAER L TIRFLTEEET, AEIOE
T T A RMREFIZ, RC CRC 7TV XA LEHEHLTHZIZ CRCEEAEMRLET, 2D CRCHEEHA/TFLE
CRCELZHBLET, ZOHEIL, T _XTHO1IEY F - =57 —%WHL. By b =7 —2E 0 fER
THEMmLET,

CRC 2T 256 OBEME 2T, H5 U CRCIEZ LR L TBWT, Bl CRC ¥V = F L—F TARKL
SN CRC EE T H2MENRSHH Z L TT, A/ CRC 703V XANRFEULETH, MR
CRC EIZIF S ESERERENFETHZOT, ZOLHIIERG TIEIHY A, EEIZIEZ, 73T XA
F— A PR T HINET, AT ALy 7T T e =T ILNOEESNSE Y ME, BIOFEEED CRC H
THERINDE Y NMEZREPFHAIZEELES, "~ Ry =zT7 &V 7 =7 O®'NT77 A MEEITIWT
LBV K L TEITT A LN TEE20, AROT 7Y 7r—y 3 VOBIEIC U TEEKD CRC EEFHE L
720, 7 CRCAEZFE L2035 Z ERAEETT, £KD CRC OFHE (F7I3EEFFHED 1 [
H) Tix, #I#EE LT h0000 ZfEH LEd, EERIGEE T, fiRlORKREE2 R OFEOFEICHER L
S

N=RT 2T - EYVa—/biE, RL78 IZEH I NZIUA CRC #ETT, "—FRU =7 - BV a2— VOGEE
1. FEARRICELT CRCT VI Y RLEGH L CRERST— 2B T CRCHEEHRELET, TA b+ « N—x
2%, R E L THEMEZH 2 72 CRCEHEL—F U RHESNTWET,

CRC 16-CCITT 7)LT ) X s

RL78 @ CRC ¥ = —/ X CRC16-CCITT IZ®S LFET, ZDY 7 b =7 T CRC EY 2—/L&E#ET 5
L. LLTF?D 16 B D CRC16-CCITT NERL S E T,

YIbozT7 - FILIIYX L

CCITT 16% 1A = 0x1021 (x'0+ x2+ x>+ 1)

AT —HIFE=8E> b

ANT—4 =¥y Mlr7e L

WIHHE = 0x0000 F 72 1 XA EIOE S CRCEE D16 E bk H
AHERER =168y b (B M5/ L)

N—F9z7-7)ITYXLA

CCITT 1621 = 0x1021 (x'6 + x'2 + x° + 1)
ANT =2 =8> |k

ANT—4 =¥y NliEdH v

WIHIME = 0x0000 £ 72 1 ZATEI DO ERSYCRCEFE D16 > bR
AAERER =168y ~ (Ey MXiEH )
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RL78 773 1) RL78 MCU M 71=8® IEC60730/60335 ILTTA L -S4 T51)
CARL78 HE3E AR

YIRS TF7CRC—Y 7,917 API
PIREIT < BA%E. CRCAEA 28 L T Flash ROM TR S - B E FRE L E T,

K7 Y—R-TF7A4I):YT+HTF CRC

STLZ 74 L% ANy - TFA)

st RL78 sw_crc.asm stl.h

TRAR - N—=RR - TF7AIE ANYE - TFAI
main.c main.h
stl_global_data_example.c stl_gobal_data_example.h
stl_main_example_support function.c

stl_peripheralinit.c

#X

unsigned short stl_RL78_sw_crc_asm (unsigned short crc, CHECKSUM_CRC_TEST_AREA *p);

A

YI7b2x7®0 CRCHEED2A—LUVEFEALT, HHESND7 FLRAEED CRC EZFHELFT . M
B7 FLRELEEHERE (RS) . TRICSRIBERICKVYEVH LM EShET, BOHES
EEARHEORENRENSDT, BEICINLTEECRCELEBETHENTEFT,

TAL - N—RZADHIE 7 74 )L (main.c) (L. B indicate_test result’ ZMEUHE L TT X MERZEN
BLED,
[;¥] Bd%“indicate_test result’ldE < a1 —)JL"stl_main_example_support function.c’®RIZ&H Y £,

AN A—42

unsigned short crc CRC EtHDO#MHAfE

CHECKSUM_CRC_TEST AREA*p | FI#R7 FL R LS HERAZEMT SBER~DRA V5

HANS A—=%

L B4l

RY{E

16 Ev +® CRCE (£FHEFEIHIHEDRER)

unsigned short CPU LS4 BC
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RL78 77 =) RL78 MCU M= ® IEC60730/60335 L7 TRk = 54 T51)

CARL78 HLERAR

Y—R = T7AI: YT T CRC/INT A—A21EEIK

CRC BB DE LT A — 2 g s 2 LUT ORBER I,

stth & mainc D7 7 A )LIZFEEI N TWVWET,

B

static CHECKSUM_CRC_TEST_AREA checksum_crc;

B2l

main.c DIV LTINS TY I o7 CRC £V a—/L (stl_RL78 sw_crc.asm) TSN /85
A=A ERET IEEREE LAV REI VR,

ARNINT A—4

unsigned long length;

TALTBAEVEE (RS =/\1 D)

unsigned long start_address

CRCEEMDMIET KL R

HANSA—4

L E2=jcal
RY{E

L E2=jcl

RO1AN4823JJ0110Rev.1.10
2019.10.9

RENESAS

Page 14 of 55




RL78 773 1) RL78 MCU M 71=8® IEC60730/60335 ILTTA L -S4 T51)
CARL78 HE3E AR

IN—FK9xT7CRC—Y 7,97 API

%8 Y—R-TJ7AJ):/N\—FKHx7 CRCEHE

STLZ 74 L% ANy - TFA)

stl_ RL78 peripheral _crc.asm stl.h

TRAR - N—=RR - TF7AIE ANYE - TFAI
main.c main.h
stl_global_data_example.c stl_gobal_data_example.h
stl_main_example_support function.c

stl_peripheralinit.c

#X

unsigned short stl_RL78_peripheral_crc(unsigned short gcrc, CHECKSUM_CRC_TEST_AREA *p)

B2l

N—F2z7DCRCARYT7xF)L GAACRC) AL T. fEESNS7 FLRAEHED CRCEZFHE
LEY, FR7 FLREHERER (RE) X, TRICSRIBERICEIYFUEH LTBEEMESLET,
RENDERE, BENTA—RICIH L THAIHEF-FE2AFHEDIETY,

TR N—FRXDOFET 74 )L (main.c) (&, BA¥ indicate_test_result.c’#MFUH L TT R MERZL
BLET,
[;£] BE%k“indicate test result’(ZE < 2 —JL“stl_main_example_support function.c’®MIZH Y £F,

ARNINT A—4

unsigned short gcrc CRC st E D ##AfE

CHECKSUM_CRC_TEST AREA*p | FIE7 FL R LS EHEZEMRT PEBERADRA S

HANSA—4

L ZLued

RYE

16 Ev D CRCE (£ EF[EIMAEHEDNHER)

unsigned short CPU L 24 BC
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RL78 773 1) RL78 MCU M 71=8® IEC60730/60335 ILTTA L -S4 T51)
CARL78 HE3E AR

V=R TF7A4I)L: N—FHxF7 CRC/INT A —FEERK
BX
static CHECKSUM_CRC_TEST_AREA checksum_crc;
BTl

main.c DFFEUH LM 5/\—F 7 CRC £ a—/L (stl_RL78 peripheral_crc.asm) [ZEEh 5
NFGA—EZRBTIBERETE LI VRE VA,

(] V2 +2xz7 CRCEAHDBEEKRLERLTY,

ANIRS A=4
unsigned int length; TANTBHAEYEH (EE =/81 MO
unsigned int start_address CRCEHEDFEY FL A
HANSA—4
L ZAatd
RYE
L ZAtd
RO01AN4823JJ0110Rev.1.10 Page 16 of 55
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RL78 773 1) RL78 MCU M 71=8® IEC60730/60335 ILTTFA L -S4 T51)
CARL78 HE3E AR

2.3 wZEAE!)—SRAM
<—F « T XML, RAM ORI T A M HEE L TUAEHINTWDET X MERTT,

v—F - TRAMNIREEIN: HO—F - LA FNTHEREIN, v—F - LA MNIAEY - T L
A DBNVHEN TEITSINDRE SNz —EHOMLB THER I ET, — &I, 73V XADT LAY h %Y
LI REEDOMHEEFILIAL 720 T2, FATERITELS 720 9,

THATY XLBRITBEENTHY . BURO RAM HIXRESNEE AL, TODT TV r—ra - VR

T LAOYIHUCHE EIFEERICT 2 N 21T H5HE81E. RAM WEZRGETHILERH D £9, ~—F C B X
B —F XDT AR « TV 2—/LT RAM BIREZHSHICT A b3 5720, 7 A MRRZT =2 20/ 51572
ODORKEDO —FFHEHEZMER T LHILETHVEFTAL, EMINET AN EY 2 — b
(“stl RL78 march_c_initial”33 J. (O"stl RL78 march x_initial”) (X3 27 AZ WML T DRNICEITT D L DI
RoTEY, Ay TV r—varzl#8T 20N AEYEMEEREZT A NT 52N TEET,

T A M5 RAM fEBIE, 7 A MRICHMO BIICEN T2 L3 TEEEAL, 20D, AZ v 7L LT
3% RAM O7 A MNMIFFICREETT, ZoEIL, 77V r—r a0 CRAZ v 7 20T HHi1H,
TV r— g VAP T LB TORT A NBAHETT,

ROETIL, KH~—F + T A MIOWTHHLET,

FILTY XL
(1) =—FC

~—F C7/TY XA (van de Goor 1991) (X, BT 10 FEOUHEZFEITTH 6 DO~V —F « =L A
MR ENET, UTORESEEBHLFET,

ﬁﬁ:@z—,\ & (SAF)
o BB LE IR L OBRBEMENTIZ0 1T 1 OBA,

EBBAES (TF)
o BB AFEFITESEEAN 01 F003 120 1B L WS,

hyTYUG5FEE (CF)
1 DOENNIEZAT EIROEVILVONENEILT D56,

7I~l/Z TI—4FEE (AF)
7 RUA - Fa— RcpBd 5 R EA,

o BREDT RLADERMIT 7B ATERU,
o KREDEBNCT 7B ATERN,
o BREDT FLATEBOEALNFERKCT 722815,
s FFEDRANEHOT RLANSLT 78 AESh5,
WEHO~—F CTNAIA) XNILUFD 6 >DO~—F « L AL FEEHALET,

. TLAIZTRTCOEEZIAARETT (<>(w0)) ,

2. WAL RUADLGBAL, 02@iAt L, 12EZAALT, 742y hTEIZA T U A
YIFLET, (@owl) o

3. M7 FLAMNGEGAL., 1&2mAHL, 02EXIAALT, T4 2y N EIA 7 U R
Y RLET ((rl,w0)) .

4, I LT RUADNGRA L, 02t AL, 12EEAALT, T4 28T LIZT 27U A b
LET, (<ro,wl)) ,

5. %L&TPVZ#E%%L\%ﬁWﬁﬂAO%%%ﬁhT\7V4%BVF3&K?7U%V

FLET (<(rl,w0)) .
6. TLAMBLTRTCOZHAHLET (<@10)) .
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RL78 773 1) RL78 MCU M 71=8® IEC60730/60335 ILTTFA L -S4 T51)
CARL78 HE3E AR

(2) ~—FX

~—F XTNTY AAFHEMEE TEHETTN, v—F + LAY IR 4O TREOUHEN 4FEEHTH D
7-OIZFEM 72T A M3 L EE A,

HEIE R HA (SAF)

EBALEA (TF)

it v 7V o AREA (Cfin)

7 RVA T a—ZREE (AF)

UFD4-o0~v—F « L A MNEFERLET,

l. 7TLAICTRTCOFEZIALET (<(w0))

2. REFMT FUADNGBAL, 02#HAHL, 12 EBEZRAALT, 7L %2y hILiTA 27 U A
Y hLET G@o,wl) .

30 S LT FUANBBMAL, 12FAIM L, 08 /XAALT, 7L 2Ly TLICFZ7 U A0 b
LET, (<l,w0)) ,

4. TLAMLTRTCOEZALHLET (<10) .
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RL78 773 1) RL78 MCU M 71=8® IEC60730/60335 ILTTA L -S4 T51)
CARL78 HE3E AR

AEAEY - TFAM=-YT +I1x7 API
2.3.21 ATL - T—FC

VAFA cw—F CTFANIT IV r—ay « VAFLAOWEULRICET LET, AR - N—FAM
bl OB L THEITT A0 C AZ vy 7 « Y —2ZMH L %79, RAM fEO—# £ 7134
HOT A MMRARETT N, BEEATHAT-DIZT A T HHEEEZ NNy 7 7B L TLZEN, 2078,
1 [ADZEATT RAM OLfEE 7 A M5 2 L3R cx A, £/, ZOTAFERICL ST, A¥ v
JfEE L CHEHA LTS RAMBEIAIEE SN D Z L DRI H)ICEELTREW,

IOTAMISEY FCRAMIZT 7B AT HIICERESINTEY, A FNENOT A NE2FTH TN
TEET, 272 L, T RTORELEEZHBHET2120T 2 314 NA LT —X&HET A N TAMLERH Y £9,

£9 Y—R-TF7AIL: VRAFL-I—FC

STLZ 74 L% ANy - TFA)
stl_RL78_march_c.asm stl.h

TAR - N—=RRX - T74I)LE AYFE - TFA)
main.c main.h
stl_global_data_example.c stl_gobal_data_example.h
stl_main_example_support function.c

stl_peripheralinit.c

ul
i

char stl_RL78_march_c(unsigned char __far *addr, unsigned short num)

B

Y—F CT7LIVXLEFEALT, FUH LN SEEENS RAMDT FLREEEZTA ML, £
DR NNR/TzA)) 2BLET, COEDa—LEE, FTUTr—2ary - VATLONHLERICE
TLES.

TAR - N—RZXDFIEZ 74 JL (main.c) (&, B%“indicate_test_result’ZFUH L TT X MERZL
IEEilili%g?ﬂl“indicate_test_result”(i=E < 2 —/L stl_main_example_support function.c RIZH Y £9,
ANNS A—4

unsigned char __far *addr TRAFTHRAMDEET FLADKRA V2,

unsigned short num TR MFTBRAMERE (/N1 D
HAONRSA—4

L B

RYIE

CPULTPRECOTAMER
char 0=7TX (N VAV Libf:o
1=TFTREEREFNGA=EF - Fzv 974 ERYFELT,
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RL78 773 1) RL78 MCU M 71=8® IEC60730/60335 ILTTA L -S4 T51)
CARL78 HE3E AR

2322 VARATL-T—FX
VAT A e w—F XEBATTAMEEL, TATY XARBEL STV S ERTIEEANIZIZ—T
CEVa—nAERUTT, FFEL. 77U —ay « VAT AOUHBZICEITT A Lo ICE#EsnTwn
720, 1 [ HOFRITTEATVHEEEZT A NI A2 LdHRETEETA, /2. 2ZOT A MEKEIZELZ ST,
Ay 7fEE LTHBA L TWA RAMBEIDSIEES NS Z L DRV S ICHEE L TFEW,
CDOTANMNISEY hTCRAMIZT Z7BATAHLIICEHESINTEY, XA MNEMOT A NEITH T LR
TEET, 272 L, T RTORELEEZHBET2120T 2 314 NA LT —2&HET A N TAHERH Y £9,

£10 Y—R-T74A4I: VRTFL-I—FX

STL7 74 L% ANYH - TFA)

stl_ RL78 march_x.asm stl.h

TAL - N—RR - T74)L%E AYFE - TFA)
main.c main.h
stl_global_data_example.c stl_gobal_data_example.h
stl_main_example_support function.c

stl_peripheralinit.c

|m

char stl_RL78_march_x(unsigned char __far *addr, unsigned short num)

BLL]

T—F XTILIYXLZFERALT, FUE LTBEBNCEEENS RAMD7 FLAEEEZTA ML, £
DR RKRITzA)) #BLET, COEDa—E. TIVS—23y - DRTLOMELRICE
TLET,

TR - N—FRXDHET 74 )L (main.c) [&. BA# indicate_test_result’ ZFFUHE L TT X MERZ L

BLET,
[;£] BE%k“indicate test result’(ZE < 1 —)JL stl_main_example_support function.c RIZ&H Y £7,

AN A—42

unsigned Char_far *addr 7__X I‘?Zb RAM 0)9&5,37 F‘ DZ@I‘R’I’ :/l)-l

unsigned short num TA LTS5 RAMEE (/31 L)
HANTA—4

L ERcl

RYIE

CPULTPRECOTAIMER
char 0=7TX (N VAV Libf:o
1=TFTRMEREFNGA=F - Fzv 97z ILERYFELT,
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RL78 773 1) RL78 MCU M 71=8® IEC60730/60335 ILTTA L -S4 T51)
CARL78 HE3E AR

2323 A=¥)L-X—FC

A=V X ) e v—F CTARNIT TV r—ray « VAT LAOPEUVENCEITLE T, ETITET A b -
IN=RADLOBEBFOCH LEFEHLEEA, 7 X bORENIELE Lz “startup.asm”™E 2 = —/LInH DT ¥
VTITUY, “startup.asm”E Y 2 — L ADOEI[FE V¥ T TITWET, TA MERIZ, SEY R THF2 AL
—% (A) IS NET, 20D, VAT LEZES LCERELZ WS 2811 RAM OREEZ 7T 2 K
THZLENTEET,

ZOTANMISEY FCRAMIZT Z7® AT H X IICHESNTWVET,

211 Y—R-T7A4)I:4=Zxv)L-<Y—FC

STLZ 741 L4 AYFE - TFA)
stl_RL78_march_c_initial.asm L

TAR - N—=RX-T7AILE ANYFE - TFAIL
startup.asm Tl

==

stl_RL78_march_c_initial
BTl
T—F C7ILITYVRLEFEALT, FUH LTEHNISEESNS RAMD7 FLREEEZTA ML, %

DEER (INRITxTA)L) ZRBLET, COEDa—I)LiFk,. ZTUHr—2 30 - DRTLOYEALRTIZE
TLET, EHTFUHELIIERLEEA,

TR - N—FRXDHE T 74 )L (main.c) [&. BA# indicate_test_result’ ZFFUHE L TT X MMERZ L
BLET,
[;£] BE%k“indicate_test result’(ZE < 1 —)JL stl_main_example_support function.c RIZ&H Y £7,

AN A—42

CPUL 2 4 AX FA LT HRAMDAET FLAEBMT 516 EY b - LURE
CPUL SR 4BC TALS S RAMERE (N1 b)) ZHEMIS16EY - LORE
HANRS A =5
L ZAEEYT
RYME

TR MER
CPUL S 4A 0=FTRMINRRLELT,

1=TRAMEERNSA=2 - FzvIRBTzALERYFE LT
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RL78 773 1) RL78 MCU M 71=8® IEC60730/60335 ILTTA L -S4 T51)
CARL78 HE3E AR

2324 A=xw)L-T—FX

A=V v —F XTARNIT TV r—vary - VAT LAOPMUERNCEITLE T, FATITET A b -
IN=RADLOBEBFOCH LEFEHRLEEA, 72 ORENIELE L7z “startup.asm”™E 2 = — /LN H DT ¥
VTITUVY, “startup.asm”E Y 2 — ADOEIFE V¥ T TITWET, TA MERIZ, SEY R THF2 AL
—% (A) TSN ET, 2ok, VAT LAzEB) LCPBRE 2 WILT DA RAM O KA T A b
THZILENTEET,

ZOTANMISEY FCRAMIZT 7 AT H X IICEHESNTWVET,

£12 Y—R-T7A4I A= %)L-I—FX

STLZ 741 L4 AYFE - TFA)
stl_RL78_march_x_initial.asm L

TAR - N—=RX-T7AILE ANYFE - TFAIL
startup.asm Tl

==

stl_RL78_march_x_initial

Bl

T—FX7ILIAVXALEFERALT, FUE LB oEEESNS RAMDT FLREHEEZTA ML,
I

DER (IRR/TxA)L) ZRLET, COEZa—IF, PIV5yr—3a3y - SRXTFLOWEAEHTI
TLET. BEMFUHLIIERLERE A,

TAR  N—FRZADOFHE T 74 )L (main.c) 1L, B%“indicate_test result’ZMEUH L TT R MMEEFL
BLED,
[;¥] B8%“indicate_test result’ldE < a1 —JL stl_main_example_support function.c RIZ&H Y £,

AN A—42

z
=S

CPUL S Z 4 AX TAFSHRAMMDEET FLRAZEMT D16 EY b - LYVRA
CPUL R 4BC TAMTSHRAMEFEH (/N1 +E) ZHMTH16EY L LYRA
H /85 A—4

L ZuET

RYI{E

CPULPRZADTARMER
CPULRAA 0=FAKMFINRLFELF.
1=FTRMERFNSGA—=F - Fzy X7z ILERYFELT,
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RL78 773 1) RL78 MCU M 71=8® IEC60730/60335 ILTTA L -S4 T51)
CARL78 HE3E AR

2325 RA2vVEETXMNT—FC)

TARN  N—FANLOBEOBEKMERNHE L TEITTEDICC Ay T - VY—XEHHFLET,
STACK fHIEDOEHE DT A RN A[RETT, T A MIMEAN TH LT DBUEDIRREEZ Ny 7 7 ITIEBEL T D
F A P EFTVWET, STACK TEST _AREA /35 X —Z ® offset #7 A MMaIZHI V2 5 2 & T, #4HICT
2 NT A ERARETT,

RAM 7 2 FE. VAT A « v—F CEFANTITVET,

£13 RAYVHEEBTAMNT—FC)

STLZ 74 L% ANYH - TFAL)
stl RL78_RamTest_Stacks_c.asm L

TAR - N—RRT7AIE ANYH - TFAI
main.c main.h

=i

char stl_RL78 RamTest_Stacks_c(STACK_TEST_AREA *p)

B

ARy GRS VB (SP)EIRESNI-FEEICOIVEZ, ¥v—F C ZITVXLZFERALT, EESN=N
Y77 RAMD7 FLREEEZTA ML, TOHE (RR/TzAI)L) NEETHNIX. X2 VI EEHORA
BHEN\YIT7 RAMI[ZaAE—LZET, HilvT, ¥—F CF7ITYXLZEZFEARALT, REVvIEEHZTAX +
L. /AY 77 RAMIZEBELEABREREZ YIRS VRSP EETLET., TELTTRMER WR/7zx
AIU) ZRLET, COED21—IF, FIVr—2ay - DRATLOMHEERICETLET,

TAR - N—RZXDFIEZ 74 JL (main.c) (&, F%“indicate_test_result’ZFUH L TT X MERZL
BLET,
[;£] BE%k“indicate_test_result’(ZE < 1 —)JL stl_main_example_support function.c RIZ&H Y £7,

ARNINT A—4

STACK_TEST_AREA *p /Ny 77 RAM - ‘U‘*f?( " %ﬁ'xg v Oﬁﬁfﬂi’é*ﬁ?ﬁl’!?é’fﬁiﬁﬁv\@ﬂf'f A

HANSA—4

L ZLued

RYE

CPULPRBECOTRIMNER
char 0=7TRAMFINRALZEL,
1=FTRAMEREFNGA—E - Fz v ET7zMILERYFELT,
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RL78 773 1) RL78 MCU M 71=8® IEC60730/60335 ILTTA L -S4 T51)
CARL78 HE3E AR

V=R T7AIN: ARV VEET R b5 A -2 BERK
BX
static STACK_TEST_AREA stack_test;
BTl
main.c DFEUH LTTEA#EN R 2 v I fEETRX FEDa—)L (st RL78_RamTest_Stacks_c.asm) [ZiE
ENBNTA—FZRETIBERES LA VRF VR,
[’£] st RL78 RamTest_Stacks x A#DEEXR LB LT,
ARNFTA—45
char *pWork: AV DABZREIHTY TDRET FLR
unsigned short length TR MY A X
unsigned short offset TAMIRRZ Y OBEH(REZ VI TOPHhLDA Ty )
char *pNewSp TAMRIC—HHIZERYT SR 2 v RS U4
HANRSA—4
L Bkl
RYIE
L ZAEEYT
STACK$E: *pWork
length
offset
STACK Top
R0O1AN4823JJ0110Rev.1.10 Page 24 of 55
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RL78 773 1) RL78 MCU M 71=8® IEC60730/60335 ILTTA L -S4 T51)
CARL78 HE3E AR

2326 RAYYVEETRMNT—FX)

TARN  N—FANLOBEOBEKMERNHE L TEITTEDICC Ay T - VY—XEHHFLET,
STACK fHIEDE2E DT A NN AHETT, T A MIEN TH L7-OBEDIRELZ Ny 7 7 (BB L T 5
F A M &21TVWET, STACK TEST _AREA /X5 X —Z ®D offset # T A MEICHI W Z 5 Z LT, 5T
ARTHZENTEET,

RAM T 2 FiE. VAT A« v—F CEANVTITWET,

K14 REZYIBETRAMY—FX)

STLZ 74 L% ANYH - TFAL)
stl. RL78_RamTest_Stacks_x.asm L

TAR - N—RRT7AIE ANYH - TFAI
main.c main.h

=i

char stl_RL78 RamTest_Stacks_x(STACK_TEST_AREA *p)

B

ABYGRA VB (SP)ERRESN-EHICOYEZ, Y—F X 7TV XLZFERALT, EESN=N
Y77 RAMD7 FLREEEZTA ML, TOHE R/TzAI)L) NEETHNIX, X2 v I EEHORA
BHEN\YIT77 RAMIZaAE—LET, HilvT, Y—F X F7ITYXLZFEALT, R4V UEEHEZETX L
L. /Y77 RAMIZEELEABREREG YIRS VR (SP)EETLET.,. TELTTRMER (WXR/Tzx
AIU) ZRLET, COED2—IF, FIVr—2ay - DRATLODHEERICETLET,

TAR - N—FRZXDFIEZ 74 )L (main.c) (&, E% “indicate_test_result’ = UH L TT X MERZ L
BLET,
[;£] BE%k“indicate test_result’(ZE < 1 —)JL stl_main_example_support function.c RIZ&H Y £7,

ARNINT A—4

STACK_TEST_AREA *p /Ny 77 RAM - ‘U‘*f?( " %ﬁ'xg v Oﬁﬁfﬂi’é*ﬁ?ﬁl’!?é’fﬁiﬁﬁv\@ﬂf'f A

HANSA—4

L ZLued

RYE

CPULPRBECOTRIMNER
char 0=7TRAMFINRALZEL,
1=FTRAMEREFNGA—E - Fz v ET7zMILERYFELT,

RO1AN4823JJ0110Rev.1.10 Page 25 of 55
2019.10.9 RENESAS



RL78 773 1) RL78 MCU M 71=8® IEC60730/60335 ILTTA L -S4 T51)
CARL78 HE3E AR

V=R T7AIN: ARV VEET R b5 A -2 BERK
B
static STACK_TEST_AREA stack_test;
BLL]
main.c DFEUH LTTEA#EN SR 2 v I EETRA FED a2 —)L (st RL78_RamTest_Stacks_x.asm) [ZiE
SNBNFTA - ZRMT IBERES LA VR VA,
[’£] st RL78 RamTest_Stacks c A#DEEXR LB LT,
ARNFTA—45
char *pWork: AV DABZREIHTY TDRET FLR
unsigned short length TR MY A X
unsigned short offset TAMIRRZ Y OBEH(REZ VI TOPHhLDA Ty )
char *pNewSp TAMRIC—HHIZERYT SR 2 v RS U4
HANRSA—4
L Bkl
RYME
L Bkl
R01AN4823JJ0110Rev.1.10 Page 26 of 55

2019.10.9 RENESAS



RL78 773 1) RL78 MCU M 71=8® IEC60730/60335 ILTTFA L -S4 T51)
CARL78 HE3E AR

24 VATL-28vYY-TFTXEbE

RL78 BV TT A« T4 7 VI, WEiv AT A -2 vy s (CPUZRY 7 ER)T=T)0 0y
7)) FARNTLHAMT2O0BLTT AR« EVa—)L (h—KRu=7¢LV 7 o=7) BABIATH
T, VI MT T BV a— i, (RO E O T A AT A DEDTT, T, #
A =T LA DPER o N— R = THEREZ i 2 TN\ RLI8 T 8A A, FIET AV r— a0 TEA~%
EAT 272012 MCU BV 7T A MTIHERATERW RLIS T XA ATHAT L2 ENTEET, ZhbHo
EVa—E, THV = a b OEERICAAL Y « VAT L - 70y 7 OEFHBIORE R8@EELT 7V
= a rTRIETAEOICERLET, 2720, NEOREAS Y L—& Tl Z1T 5 A TR ZEN K E W
DIV AT L s 70y 7 OFHUKENMET T 20 TERELTLLEZEEY, LER-T, YAT L2y
DOFEFSIREEL VD00 TXHAND, VAT AL« 72y 7NEWICEEL TCWAZEBIMMERHFREIND
[RENTHD Z & a2MRT 2 ETIIRMESH Y THA,

I OFHRMFEDOIARWRLIRIL, A A« 7 ay 7 OEWEREO B FTE O 28 2 2354512,
FNEVATLATHRETDHZETT, FHIKEIIREE oy 7 V—ADOFETIRED 3, =& 20X, D
DIFFATTETIX 32 KHz OKEEFEATIUL, WHOEREA L —2 LD AT A 7 vy 7 OFHAE
ENRERYET, 2L, ZOHEEFMNOary R R—xr MRKLETT,

TAMERITNRA T oA NVTRLET, o, “BEH¥EIZ vy 7R U OBREFEOMEAAENTEY, £
OEERBHITEE T A N EEFNOT R MEREZRLET, EVEERIIY 7 =27 =Ky =7 O
W% cim 9,

V2 UL, =R~y H 77 ALt clocktest h” CTEF L7 BEHEEIZESNT, FHAILZ (v
TFx Llz) XA LMENERET 0 RON (EREE TRIEOHM) 2HH0EIDERELET, ZD~y
Koo Ty AME, V7 2T HEN— R = TEHOEBELS IOV 7 by =T FHEIOATIT A b - KR
— ]\ * I:O?/%—fﬁz%bi#o

IN— K 7EHA

HITOTRTO RLIS TIA ADE A~ T LA 2=y (TAU) F¥ /L 5\21F. VAT L7y
JEWERT AT HAANF Y T F ¥ « V—RAEBIRT L0047 arBMHESATHET, 20Xy 7
FX ATNT A 7T 47T AK (TISO) OHTERNLET, 72 a3 XL TFO@EY T,
RAAVICEKYIAYITFRMNADAAY —RABIRDNTEDLF v RILNELZE=-HDFEARAT BT/ VIZE
HhETERRWET
o WNEMEEA I L—& (fiL)
o NE3R2KHzA Y L—H (V7 -7 u>7) (fsub)
o SMIES AT (TIOS)

B4 ATER

LYR4 0 (TISO) Tio2 J‘k FrRL2 J—= inrtmoz
- N
TIS2|TIS1 | TISO & ‘—:" |—=® TOO03
| > = INTTMO2
TI03 @ T ¥ FIL3 /= INTTMO3H
- Y
I .__!_"‘ — ==& TOO4
Tma@—\h ForL4 , = INTTMO4
L
1 a M
Pl e | AT/ —5 TOOS
fil. — % =
h Frr5 INTTMOS
TI0S G| N— 7
T~
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K8 A4 -FLA 2=y bk Frr/L5DER
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RL78 77 =) RL78 MCU M7= ® IEC60730/60335 L7 TR » 54 TS51)

CARL78 HLERAR

N— KT = 7RO BRI R AFL, TAU Fy 1V 5 ORI 0 v 7 DOAT1F v 7F v EHANCHE T £97,
N=RU2T « X TFYFFHTHDITD, X T T THLZA LMEF VAT A Iy I70EKEI v v
WICHSSYHEP T, 2TV 7 hy =T EHIL D b ERE T,

FHAFIEIZ LT 0@ ) T,
o HMEZ oo JIZFAM (BRWIDOXYTTFx - A X MR LET
o ROFXF¥TFy - ANV FEFFELET
o FIN¥TFx o LUAZOMEEEERED LRI OTIRE Ll Uk

TAR e N—=FRADOY T I FTOREEBE L TWVET,
VAT U1y =32 MHz
M7 vy 7 =32kHz
FH20% 32000000/32768 =976 (h’3D0)

Xy 7 F v EICIE, EEEO ERBLOTRICH L TR SN AEEIEZEE L T ES0,

V2 bz FEHA
V7 N2 TEHIOEANRMET, YT U2 T s AT RICE DT AL AR— b - B OELOFH
TY, 72720, EBEOMBEZ RO DITIXEHE & FHUALE T, [FAHLE R XA TPIRIEED BT X2 b2
B9 T OICEHIME 2 ERECEIR T2 2 S IXEEE T,
FHUFNEIZLL R 0 ) T,
I v v (AJJE O High 7>5 Low ~OZ4k) (2RI L £,
KD Low 7>5 High ~OZEAbZFHE L CTY 7 b =T - Ao HEEdLET,
KD High 725 Low ~OELETY 7 by =T - hu o BaeA 70 A MLET,
VT RT 2T« AT AEEEEED FRBIOTRE 2l UE T,

AR FIIR OB A TITVET,
SRTFL-o0OvH (BEEHOVD2) XAV L—TTEITEN=2099 - A4 ILE

[iE] Y7 o7 « Ao ZOHIBBIZEE S 0 v 7 0 12 T,

TAR e N—FR ATV OV U TLVOREEFHATLE, LT 120 £4,

VAT A a0 32 MHz CTREMEZ oy 7N T - s oy 7 O 32 KHz OAEOHERIL, (ko@by
<7,
32000000/(32768 / 2) x L—F = A9 b

IFOK 8 DI Ha— FIRT o, A7« By MIKRO I IICHELET,
EEHOv D% =1526uS (32 KHz/2)

AHHIE oL —7 - hw b High HIBOFHAD 1Z97vavy « A 7 TT,
32 MHz D154 T 281.25nS (9 x 31.25nS)
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1) RL78 MCU M= ® IEC60730/60335 L7 TRk = 54 T51)

CARL78 HLERAR

PLENS, TAR e =20V FILOMEDY 7 h =7 « 72 ME 15.26u8/281nS = 55 (h’37)

<.

;¥ Synchronise to reference signal

wait_for_low:
INCWY A . Mo signal detection counter
CMPW 2 #0xFFFF
B  clock_errort . Owver flow - no signal detected return with errar
BT  TESTPORT, wait_for_low s wiait for low signal
MOWAA A #0:0000 . Signal detected, clear measurement counter
¥ Synchronised now wait for next edge transition of reference signal Mge;%tr;:rgzm
wait_far_high:
INCW A% : No signal detection counter ----------------onx 1 Clock Cycle
CMPW 2 #0xFFFF - 1 Clock Cycle
B  clock_errorl . Owver flow no signal detected return with errar «---- 2/ Clack Cycles™
BF  TESTPORT, wait_for_high . if high signal, start counting *------------------- 36 Clock Cycles®
MOWWY A, #0x000D . Signal detected, clear measurement COUNer «---- 1 Clock Cycle
¥ Measure reference signal high period
measure_high_time:
I AW s m e mm e e e e e e e meeeeaeeaan 1 Clock Cycle
BT TESTPORT, measure_high_time ; check port status - --------------cmmmmmmomon 35 Clock Cycles® c;
.check lower freguency limit *
CMPW A #awMINTIME
BNH - clock_error2 ; check lower limit
‘check upper frequency limit * Conditional test Example
CMP A)Eé AT IVE  Maximum limit into A3 A5 Cycles = 5 if condition true
=13 if condition false
BH  clock_error2
MOV A, #0x00 ; test status counter in range
ER  finished

K9 A4 -FLA 2=y bk FrrIL5DER
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CARL78 HLERAR

®15 Y—R-D7AI): VYT b7 -HOYH - FAE

STL7 74 L% ANYyE - T7AI

stl_ RL78 sw_clocktest.asm stl_clocktest.h
stl.h

TRAR - N—=RR - TF7AIE NYyE - T7AI

main.c main.h

stl_global_data_example.c stl_gobal_data_example.h
stl_main_example_support function.c

stl_peripheralinit.c

|m

char stl_RL78_sw_clocktest(void)

B

VI2rDxT7HE (VI b7 - Ho08) ZEALTUVRATL -0y Z2TAMLET, sHAIKER
(Vb7 A9 b)) #9899 - TARDAYHS - T74)L (st_clocktesth) TEZINnS L

RIEFLUVTRMEELKRL T, R (RWEAREEI OV LGL) ZHUE LTOBHRISRLET,

EEBEOHHEIILUTOHRKTHELET,
DRTFL-o0Ovy (EEHOOVHR2) xHAIU - L—TTEFSN=2099 - A4 D ILE

TAR - N—FRZXDFIEZ 74 )L (main.c) (&, B%“indicate_test_result’ = UH L TT X MERZL
BLET,
[;£] BE%k“indicate test_result’(ZE < 1 —)JL stl_main_example_support function.c RIZ&H Y £7,

AN A—42

SWMAXTIME L8 EBR{E (stl_clocktest.h 2k 2 ES

SWMINTIME LB TBRIE (stl_clocktest.h 2k 2 ES

TESTPORT NEREEEEF AN (stl_clocktest.h [Tk BFEER) DTA L - R—FAAEY
HANRSA—4

L ZEtEd

RYE

CPUL YRR COTRMER
0=TRXAKMINRLFELT,

char 1=5BITRAMITzAILERYELE (BRED1 D FVDOEBENTT) &
2=FRITRARMEITzANERYFELE EEI/O VI EFBRHEINFELEAT
L/T:) o
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RL78 773 1)
CARL78 HE3E AR

RL78 MCU M= ® IEC60730/60335 L7 TRk = 54 T51)

£16 Y—R-TF7AI:nN—F9hxzF7-vAvY - FREK

stl_global_data_example.c
stl_main_example_support function.c

stl_peripheralinit.c

STL7 74 L% ANYE - TFAI

stl_ RL78 hw_clocktest.asm stl_clocktest.h
stl.h

TAR - N—=RR-TF7ALIE ANYE - TTALI

main.c main.h

stl_gobal_data_example.h

|m

char stl_RL78_hw_clocktest(void)

B

N—F2z7EHEA TAUFYRILSE) ZEALTVRATL- 2099 %TAMLET,
FrilE) #7099 - FADAYHS - T74)L (stl_clocktest.h) TERZRINSZEREESHIUVUTRERESE
B LT, #8 R/ TzAII/EEI/OYHHEL) ZHRVUELTOBEKISRLES,

TAR - N—RZXDFIEZ 74 JL (main.c) (&, B%“indicate_test_result’ZFUH L TT X MERZL

AR (Fv 7

IEEjli]i%g(*ﬂz“indicate_test_result “[&E < 2 —JL sti_main_example_support function.c RIZ&H Y F£9,
AN A—%3

hWMAXTIME L8 EBR{E (stl_clocktest.h 2k 2 ES

hwMINTIME LB TBRIE (stl_clocktest.h 2k 2 ES

CAPTURE_interrupt_FLAG

BARTFrRIL X TFVEYAHTSY
(stl_clocktest.h IZ& 3 E &)

HANS A—=%

L EZLUEd

RY{E

L/T:) o

CPULZRA COTAR MER
0=TRAMINRKRLELT,
Char 1=RITRAMET AN ERYELE: (BREDV 1V FODEENTT) o
2=ftRITRAMITzANERYFELE: (EE/OVVFREESNFREAT
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25 AID a2 N—#

ADa/Nn—42 - FRX
RL78/G14 {Zi%, +HFEYEEE, —MEMEEE, PNEEESEIE(1.45V)% A/D BT 3 ERHV 4, 20
FEREZFEH L CAD I U N—2NEFIZHEL TV EHRT I ENTEET,

£11T Y—R+Ty7AN :ADaN"—% - FRL

SILZ 74 L% ANYHE - TTA)
stl_adc. ¢ stl_adc. h

stl.h
TAR - N—=RZX - T74I)L%E AYFE - TFA)
main. ¢ main. h
stl_main_example_support function.c
stl_peripheralinit.c

i

void st|_ADC_Create (void)

EiEA

ADC Z#4#DHEAE L. BMIEH (TEST.DATA XV VT LET,

ARNT A—4

L B Rcacl

HANRZA—4

L B Rcacl

RYE

L B Rl
R0O1AN4823JJ0110Rev.1.10 Page 33 of 55
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RL78 773 1) RL78 MCU M 71=8® IEC60730/60335 ILTTA L -S4 T51)
CARL78 HE3E AR

|m

char stl_ADC_Check_TestVoltage (void)

atEA

FRMIZE B (testVoltagelndex) ICEDINT, +HHIEHETEE, —MIILHEEE, WEEHEEE(1.45V)% A/D £
BLET, TBER (Fv TFviE) 2~AYH - T74)L (stl_adc.h) TEEINSLRESIUTIR
EEB LT, B8R UR/Tzq)L) ZHFUHLTOBEBISRLET,

TAR  N—RRADOEIE T 7A4JL (main.c) 1. B “indicate_test_result” ZMFEUHLTTR FER
=NEBLZET,

[;£) B8% “indicate_test_result “IZE a—JL stl_main_example_support function.c RIZ&HY E
ERS

ARNT A—4

VSS_RANGE_MAX VSS tb#; ERR{E (stl_ade.h LD EE
VDD_RANGE_MIN VDD LLEXFER{E (stl_adec. hCkBER
AD_RESOLUT ION_HEX VDD Ltt#; ERR{E (stl_adc.hCkDEE
VBGR_RANGE_MIN NEBEEEBELLE TIRIE (stl_adc. h 2k BEE)
VBGR_RANGE_MAX REPEEET LB FRIE (stl_adc. h 2L DER)

BOLEHR

testVoltagelndex UH LEIZ 0 1.2 0. &5

HAOIRS A—4
L B4l
RYE

CPULCRECHTRMNER
Char 0= FRAKINRLELT.
1 =8BFTRAMITzANLERBYELE: (EED, 2V FODEENTT) &

26 FTYUHNLHA

RL78/G14 (21, M NH 1 — RERCHRFOTF 2 AL~ LA ) — RT AN TEXAMENHY F
T, ZOMREAZHEAL T, TUXNVEHDNEFICEHEL TCWDINEHRTDI I ENTEET,

T A hRfGAR— R, stl RL78 GpioTesth TEF L 97,
F18 J—R - TrAN TFTPELHA TR b

SILZ 74 IL% ANYHE - TFAI

st1_RL78_GpioTest. asm st1_RL78_GpioTest. h
stl.h

TAR - N—=RR-TF7ALIE ANYE - T7ALI

main. ¢ main. h

stl_main_example_support function.c

stl_peripheralinit.c
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|m

char stl_RL78 GpioTest (void)

£ EA

BRI H (TESTDATA) ITEDWNT, 0, 12N LET, HABELHFLAILEZLELTEUE LTOHE
BIRLFET,

TAR  N—RXDHKIEZ 74 (main.c) (&, BEIEL “indicate_test_result” ZFUHLTTX MER

#WEBLET,
[;£) B8% “indicate_test_result “IZE a—JL stl_main_example_support function.c RIZ&HY E

TO

ANINZ A—4

L B kel
HANSGA—4

L B Rl
RYE

CPULTRACDTR MEE
Ghar 0= FRFINRLELL,
| = BEFR RETTANLERYE LT,

RO1AN4823JJ0110Rev.1.10 Page 35 of 55
2019.10.9 RENESAS



RL78 773 1) RL78 MCU M 71=8® IEC60730/60335 ILTTFA L -S4 T51)
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27 UxyFRy7

TAvF Ry SNIRER T T NETERET AR LET, Fa s AREIERE D ICEEL T
WSS, RERLXICUF Yy F Ry MY 7 2T IlhoTI 7Ly vad&nnWzd, =7 —RNBiH
SNFET,

RL78/Gl4 D7+ vF Ry T EZ A~ (WDT) Ea— RN, ZOEHIHEHAINET, WDT XV 1 R
HEEX 2 THBY ., IBELAHMMOERNCY 7Ly a®2iTo0TiER< 8ELE T 0 Ry FICH
TV 7Ly iazZiTH2I0ILT0WET, =7 —BREEINEHEE, WOV Yy MEAERT S L) ICEE
TAHRZLENRTEET, WDTIZLEV Uty FMThNIENE I DERETDE-01IC) By MEICHEHAT S
BnAEEINTWET,

UrvF Ry T EA<DEEIL. A7 a 731 (000COH/010COH) THE L £,

7 FL X : 000C0/010C0H

< <6> <5 <& <3 <2 <1 <0>

WDTINT WINDOW1 WINDOWO ‘ WDTON | WDCS2 WDCST WDCSO WDSTBYON
WDTINT DAVFRYYT - BATDA U E— N LEIYAHDERFER

0 A=Y RAHEERLEL,

1 =T O—FEOT% + 1/2 FILEEERIZA 3 —N\LEIYAHRERES B,
WINDOW1 WINDOWO VEYFRYT - BAIDIA YR - F—TUHR

0 0 REHIE,

0 1 50%

1 0 15%

1 1 100%

WDTON VA YFEYT - RAIDAY U Z OEMERIE

0 AU BRI (Y By MERE, AUV MELE),
1 Ao REERE (U Y MERIRER, WYY MR

WDCS2 WDCS1 WDCSO VA VFRYY - BAIDF—/NT O—B5
(fIL = 17.25 kHz (MAX) DI5&E)
0 0 0 26/FIL (3.71 ms)
0 0 1 21/FIL (7. 42 ms)
0 1 0 28/FIL (14.84 ms)
0 1 1 29/FIL (29. 68 ms)
1 0 0 2"/FIL (118.72 ms)
1 0 1 213/fIL (474.90 ms)
1 1 0 2"/FIL (949.80 ms)
1 1 1 2'%/FIL (3799. 19 ms)
WDSTBYON VA YF YT - BAT DAY 2 EEHIE (HALT/STOPE— FEF)

0 HALT/STOPE— KB, 7V 2 EERELLE,
1 HALT/STOPE— KB, 5™ 2 BIEET .

RO1AN4823JJ0110Rev.1.10 Page 36 of 55
2019.10.9 RENESAS



RL78 77 =) RL78 MCU M= ® IEC60730/60335 L7 TRk = 54 T51)
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K19 V=R Ty N :UrvF Ry T B~ TFTAL

stl_main_example_support function.c

SILZ 74 L% ANYHE - TFAI
stl_wdt.c stl_wdt. h

stl.h
TAR - N—=RR-T7AIE ANYF - TFAI)
main. ¢ main. h

stl_gobal_data_example. h

|}
i

void stl_wdt_Kick (void)

B2l

TxvF Ry T oo e )7y 2 LET

ARNINT A—4

mL

HANSA—4

mL

RYE

Tl
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28 EHE

RL78/G14 [TE/EMHEIK Z#EH L CET, el L CERELE (Veo) BMEELZEEL VKL 2o
ol TAZERTEET, IS TWAY L P a— R Vee BIEEELTZ LV L WKL e o T-
X TBY AR ERAET D FiEE TR LTHET,

BIREEEAROREIL, A7 2 734 F(000CTH/010CTH) TR E L £,

7 FL X :000C1/010G1H

<> <6> <B> 4 3> <D <> 0>
| VPOG2 VPOC1 | VPOCO \ 1 LVIST LVISO LVIMDST LVIMDSO
LVD OEE@EIYVAH - E—F)
RHEEE FFoay - NA FRELE
Viw VPOG2 |VPOCT VPOCO | LVIST | LVISO E— FBE
MEEAY | IHTFAY LVIMDST LVIMDSO

1.67 V 1.63 V 0 0 0 1 1 0 1

177V 1.73 v 0 0 1 0

1.88 V 1.84 V 0 1 1 1

1.98 V 1.94 v 0 1 1 0

2.09 V 2.04V 0 1 0 1

2.50 V 2.45 V 1 0 1 1

2.61V 2.55 V 1 0 1 0

2.7V 2.65 V 1 0 0 1

2.81V 2.75V 1 1 1 1

2.92V 2.86 V 1 1 1 0

3.02V 2.96 V 1 1 0 1

3.13V 3.06 V 0 1 0 0

3.75V 3.67V 1 0 0 0

4.06 V 3.98V 1 1 0 0

- RSB ERIL

£20 V—RT7rAfNV :BEEF -TXb

SILZ 74 L% AYHE - TFA)
stl_vdc. ¢ stl_vdc. h
stl.h
TR N—RR - T7AILA ANYF - TFAI
main. ¢ main. h
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|m

void Stl_VDC_Create (void)

Bl

BEETEYVRAAZEMLET, Vee NFEELTCEELVIETT D EHDALPTHAELET,
AR A =4

L B Rcacl
HANRSA—4

L B Rcacl
RYE

L B Rl
=i

void Stl_VDC_Interrupt (void)

iR

Vee EHEAR THEI D AL AN RT,

Voltage Test Failure _interrupt (== — ¥ EFLI) ZFFONMH L £ 97,

ANNS A—4

L ZEEY

HAONRTA—4

L ZEtEd

RYIE

1L ZEEY
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3. fERAH

EEEDOT AN« VT b T2T « V=R Tr7ANTET TR, FOLICTAMNEFETTILENTES
RtV TN e T TN =g v EEL CSHT A e N—FR A« U—F ZAX—2ZA0RLENET, 2o
— FNEAELLHIRFT LT, SEIERTAMIBEDEDOL S ITHEHASN TV DENEHER LTI,
TANMI2OOEFITHTH ENTEET,

(1) BREAT A

BIRBEAREZIZY By MRICFEITENDT A NTT, VAT AOEFIEEZMHERT 5720 TE 5720
HEHRIZEATTRETT, ZIHDOT A MIKROED TT,

o f=Vx)v—FC (FFMf=v¥/V - ~—FTX) IZLEZERAM DT A |

o BLIURHZDT AN

e Flash A EVU® CRCT A K

rayy - 7T ANMI KO vy 7 WEZFHNT 2 X007 0y 7 MEOYIELZHRE L TRITIEH»
LEITTHZ LB HRETT,

(2) BT A b
WO 0 7T AEERICEMRICEITENDSGT A T, KAEIHEDT A MR ENL BWOMHE TE
TIREDEVIHIHIIRLERA, EHMTANDORATZ 2=V EEDXIITINE, TV r—vayr
BDEDOEITHEREINTHENIZE > Ta—FOHBHZENINET T,
e RAMT A b
AT A NTHE, —BY AT LEGWHL LB AT Y ZEAMICT A h 5 55 ICRIFSA TV D70
CATLEDRAMT AN « BV a—NVEFEHTHIRETY, 77V r—vay - T—XERETIH Ny
7 7 HEIR OV A RiIE/ DR THEAET,

o LIURH T RL
KT ABNNETEINDINEIDEL, TV r—va DA I 71280 FET,

e Flash AFY - 57 A |
ATV 2—ME, BEEIO CRCHADOHREZEE TE L7120, VAT LEMEICADETHERATS Z &N
TE X7,

£7,

UTOHEETIE, SFEEOT A NMHT 5627 L ET,
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3.1 CPU

A7 CPU T A FTHNREAPHBHENTEAIIEFICERTT, F2C, ZOBEKTIRY 7 b=
T RATOEEMEN R L7 WERIRLEIC T A2 REICBE T2 2 2 HME LTV ET,

BRBEATR k
TRTOCPUT A MIV Y METELEITESCICFEITTHILENLY £,

EHT Rk

CPU L VA X BT A N 28546, BENEMTETTLL ) IR SN TWD DT 7Y 7r—
yay:Abﬁfﬁﬁ@&4°yﬁf£ﬁﬁé*&%f%i# BB, TV r—vay s VAT AD
FEICEB L2 VWESIC, TAFNOERTHRIZTEDL U AZ « F—Z 5 ETTLET, T & FHITE| Y AL 22k
T HHERH D £97,

3.2 Flash ROM

ROM M7 A kTl&, Flash AE VU DOHHHEBONED CRC HZEHE LT, ZDMHELDI DT E DAL EL
H MU ORI TV D IERE CRC il & el L £,

CS+Y—/b « Fx—> Tk, CRC EZHABIORMEL T —V R EETAMEIHENT H LN TS
T, FOEE, CS+TIE MU CRC)  T#Ei# CRC (CCR-16-CCITT)) [ CRC (SENT)] @ 3 SOFEEED
CRC 2MEIRFRETT N, ATF7AT7F VY THEEL TW\WH /N — Ry =7 CRCIZ X é?ﬁé*ﬁ (stl RL78_peripheral B
) B EOCRCHERD LLIAEARKR D72 D C Bi%% (reference crc_calculation) | YL CRCJ IZHHY L £
1, K16 CSHDAT V= b ar"—hk 47 g %:,,MLTTéb\

AKITA 77V TEBLTNDYZ h7=T CRC (stl RL78 sw_crc_asm BE%k) OFE%E CRC filfiX, CS+T
AR TE FH A, reference crc CCIT16 Msb_calculation 2% (2 LT F &\,

(X 10 % CRCEMDIEM] 25 L T30,

- | — 0
€3 RL_78_G14_safety_lib - RL78 S =2L—4% - CS+ for CA,CX - [JOTTH k- wu—] SRRl ]
TPAIUF) BE(E) ER(V) FOTTHRMP) ELKB) F/wT(D) Y=IUT) DA EI(W) ~ILT(H)
WAL—NS) B EHE X B9 Hme s - @ @ DefaultbBuild A @M @ ®O "] 5=
SEEER PR
F950 Tt o stRLFE march casm o stl RL78 march c_nitialssm [ 710/65¢ | (5] stLmain sxample support functionsc || stl RL7E RamTest Stacks casm | stl RL74 RamTest Stacks xasm | startupasm | f maing. =]
5 @ El
LD BLE A 8D~ HS5A
= il ramErrricT
RL 78 G14 safety lib Z‘D 5IQ}) = B
& RSF104P] (X /03 MO—3) 3 Hifdef sv_cre_fest_enshled
CAZEKOR (EIL K - =il 3 -
1\ - :( o . 34 * utline t reference cre GCITI6 Nsh caloulat ion
X RL78 ¥=1L—4 (50T - Y-uL) 35 # Include ¢ intrinics h, Tor6f1001e i, jorGf100le_ext.h, stdbool.hy stdint.h
P 7005 1= (BITY—IL) 34 * Dec laration = uint1B_{ refarence_crc_calculation(uint 16t cre_imut, uini32_t lensth, uints_t _far xn)
e 30 * Funct ion Mare: reference_cre_caloulat ion
7 34 * Descrintion : Calculate reference CRO value of the specified nemory area
&l 25— +7yT 34 R0 genratfon i Treonoatfole with LTS (RC peripheral
) 350 CCIT 16 WSE First
startup.asm 351 * Argument © uint1B_t ere_input - Starting CRC Yalue
def.inc 352 i nta2 b length - Length of CRC calulation range
|_RL78_hw_clocktest.asm 35 int6 ¥ _far s - Start address pointer
354 & Return Value & wintTB.{ cro_ralc  Caleialed oforence GRG result value
RL78_march_c.asm 3% # 0al ling Functiors © nain.c
RL78_march_c_initial.asm 35
RL78_march_x.asm = wr | ursizred < reference_crc_COITIG Hsh_calculat ion (uns igned short cre_input, unsizned lone lensth, unsizned |onz o)
RL78_march_x_initial.asm 359 /+ Temwporary Yarizbles =/
RL78_peripheral_crc.asm B 00Fs | - —
RL78_registertest.asm e st short ere_calc;
RL78_registertest_cs.asm 363
5 | oo | If (BeneratelfTable Jore == 0){
RL78_registertest_es.asm 365 * Generate reference table +/
RL78_registertest_psw.asm | || 358 oofse | Gonorat cRCTablo ()}
RL78_registertest stack.asn | | 3 !
RL78_registertest_pc.asm 369 /3 Buffer initial CRC start values/
RL78_sw_clocktest.asm g;? o | cre_cale = cre_input;
RL78_RamTest_Stacks_x.as| || 372 s Galoulste 0 3/
2 stl_RL78_RamTest_Stacks_casi | 575 oords | fo 1< lengths ++i)
0 stl_RL78_sw_crc.asm 3% 00F58 brle = ¥((unsigned char _far )0}
& main.h 3% 00763 P
] st 37 oarer cre_calc = cre_tablel(cre_cale >> 8) ~ byte] © (erc_calc << 8);
= et 37 00F63 }
%] sti_gobal_data_example.h 379 B
€3 main.c 380 00feE | _referencaCalc_001TI_HSE Dare = 1U); /x Set reference CRC calculat ion done flag %/
- 381 =
& sti_gobal_data_example.c 382 00F93 ‘ return (ere_cale) s /# Return calculated reference GRO value #/
(3] stl_main_example_support_fu 383 00f 8
£ " P 384 Hen i f -
&] stl_peripheralinit.c -
& sti_clocktesth —
--&] RL78_gpp.h —|EEE = = & E3
| h -|[@ozs-|[@o=E|[Dorvte—2] v -
< i, P HE by Jrb i3 JoIsbh
F1 70320k 9= i%- |Fe &l OEE EE [FPoREER |EESs FB B FEF )iy = |[FTELE- 2031k FETL-DRIEES [T hosEA:  RRATT A F2597 4 RERIR AT T
(W)BREAK [Doxooee1 JmarL7s s=1L—5  @FEE [5)[EE

X 10 F:¥E CRC fEDEM
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RL78 773 1) RL78 MCU M 71=8® IEC60730/60335 ILTTFA L -S4 T51)
CARL78 HE3E AR
3.21 TBEHBATRE

FERHENZT_TO ROM ITEFREAKICT A FLTLEEWY, "—FRUz27BLOY 7 =270
CRCEY 22—V ix, AFY OO CRCHEAEFETLHZ L NTRETT,

322 EHTRFE

Flash A€V DEMT A NI, 77V r— 3 pZE %ﬁﬁ%ﬂ%b@ﬁg@ﬁ@ ST TEITTH DL
DHEREINET, 720, Y7 b =T c ®V 2N EHEATIHAIX u+§0)ﬁ*%%77)/f~~‘/a 7T
BRETHLERDH Y F3, ZOfHiE, KIAlO CRC FHEDOHHIMHE & Lﬂiﬁﬁ LET,

N=RT 2T OR) 727 )b 2=y FEMHT85E51F, CRC OFDFHEOKREEZ N~ K7 =7 CRC
DNRY T 2T/ 2=y FOFRLVIUAZITELTEL ZELARETTN, JNEEFEL TBW TKROHR %
FATT AR T 5 2 ERHER S ET,

IDOFECEY, TV =y a VITEED I WEZ A b Ay FEFIHA LTI RTO Flash A€ %7
ARTHIENTEET,

3.3 RAM
RAM %7 A P T AHBITIILL TOZ LITIEE L TL &V,

o T A MXIGD RAM I3, %@&%(Dx& v 7 HREE G D T, MOFEICHE T2 Z L1 T A,

o TALNTIE, AFBVDOHARZLZEIZAE—L, BILTAHAZIENTEHLHRAM Ay 77 D E L7 ) F4,

o A JEIX., Nv I T v EﬂZ}:TX AR CHERAT O AY v 7HEBEIEETHZ LT, ar—/
TANMEIEITWET, 2720, ZOBEORITEIY IAZMEIITE A,

BREREATR
A =%/ LRAMT A b« EVa—)L (v—F C it I~—F X) 2EATIZEnHfEREINETS, 21
LOEY a—E, BREAKELIZY By MREICBIT5TXTO RAM HIKkO 7 A FERIZEHEFFSLTW
F9, Fo. BEEFFOH LAARETT A RAM ONEDEEINLD Z L0 b, /XTAk;UCX&/7%
VLT 2ANCFATT HDICE L TWET, KTIA 7TV TE, 7Y 7T « 77 A/l startup.asm (2, A =
V¥V RAM 7T A M RFEEINTHET,

EHT Rk
RAM DOEMT A NI, W@FEIET 7V r—a 002 R LN S8 EENC YT CEITTHZ L
PRI ET, £72. T X FHIE RAM ONE % —BFICRTFET 27O OMEEBAHIETY, %47 A Tk
BELZFEAICHT DA/ T =2 VORRRBIMEINET, LD, 77V r—a MIZEEDO LW
BA D20y FEFALTTIRTORAMMAET A 52 ENTEET,
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RL78 773 1) RL78 MCU M 71=8® IEC60730/60335 ILTTFA L -S4 T51)
CARL78 HE3E AR

34 VATL-H0OvY
VAT A 70y ZICREAEMRH ENZEAIE. EFBICEKRTYT, TITIOMKTIE., EEFELDOH
DIy Il hD, VAT ABGE R RER DRI T A AN E L TWET,

341 BREEBEATAE

VAT Ay i, BRERBEAREEZZ) Y MRCTAMNTALERDV ET, £2. VAT LAEY]
L LIS EBI OV AT A - 7oy 7 @ EEREOICERE L CEERLELEHADL, Z7ay 70T A
F 3BT,

342 TR

VATFA Iy I DEMTANMIT I A— g o ORER AL TITWES, Zo#biR, s
v 7 FHAOKEZ @D L BMNG, B oy 7 R@EFILT AT L« 70 vy 7 I CHEFEIEETH D7
&b“c“jqo

(VAT L+ vy =32MHz, X#27 1n > 7 =15KHz)

35 AIDay/—%

BREBATR B
EIFR ARG T T A b & FAEED st ADC_Check TestVoltage B4 &l L C ADC €Y = — V& T A T
HZENTEET, ZOBEETIE, —MIEEETE, HUEEETE, NHEEETE(1.45V)OWTho AD A
WNFITINET,

EHTR b+
EHT A M st ADC_Check_TestVoltage BI¥t 2 EHIAIICFEFONH T L ERH D £, ITHEEEREZIATL E
T, AVEEEIL—IAEEEE, HUEEEEE, NEEEEEA45V)ORI T Fb Y £77,

36 FTUHILHAH

BRBEATAR b
R AR O EH T 2 b LAk stl_RL78_GpioTest BIMZ MM L TTF VXV &2 T A M52 LN T
TEF, ZOBEKTIE, 0, 1HOOWT DO NEOHENFETSNET,

TR B

EW T A M stl_ RL78_GpioTest BA% 2 EWIRIICEO 3 023 H Y £, HEIZO0. 1 D TEIY &b
DET,

37 UxvFRvJ

A v F Ry 7 XA ~<EEX. 472 3 223 FO00COH/O10COH) CRREL £7, VUt v MER%L, vt v
F Ry T e ZATAT Y NEMERBRWBLET, Z0%, VAT Ry Z7D0XA LT 7 Nty NOFET
ZHIET DXV yF Ry 72 EMNCY 7Ly ad 08P HY £T, v FUBRELMHH LT
WO E, V7 Ly Y2 IEMBICAT O T TREELLY 4 FUICELEHRIZ) 7Ly v a5
MRS D Z EICERLTLKEEY, UryF Ry 0V 7y vald, UFZROHTZ & TirTbhvET,
/FEHNC 4y F Ry %) 7Ly va LTy hOFETERIE/

stl. wdt Kick ();

VA F Ry IR T —RHREIC) Yy NERET LI IITHERESN TV DA, =2 —FiEZ s k> T4
CAHEN) AR ZUITHMLERHY £F, o7l I A0TIE, UrvF Ry 7R T —HHERC
Watchdog_Test_Failure B2 FFOM 9L 5 IC L TV E T,
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CARL78 HE3E AR

3.8 EHE

FIEMHEIEIZ, 47 2 3 >3 F000CIH/O10CIH)DRRE T, EERELEZERT S Lo lcHlsncn
F9, 7 TIR, BED 2.86V L VIR 2ot GAICHI VAL ERET H ) ICEFEEREZEY N T v
L TWET,

FrTNATn T ATE, EES PR Voltage Test Failure_interrupt Btz FFOYHH 3 X H 12 LTV ET,
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RL78 773 1) RL78 MCU M 71=8® IEC60730/60335 ILTTFA L -S4 T51)
CARL78 HE3EAR

39 a—F-AnLyv

T—R e DRy VL, YIalb—H = FTHEHKEIVADL -7 a 2R/ L THERTLIZIENTE
F9,

RL_78_G14_safety_lib - RL78 = =1L —4% - C+ for CA,CX - [BH—E]

I71MF) BE(E) BR(VY) TOP=IMP) EARE) F/0wI(0) Y—IUT) D12 EIW) ALT(H)
@ 25—Ns) [FHG X DB 0o pd 8 v 100% v G G Defoultbuild A @M @ ® O " s
SO HER DBBR S
ELEE I B X | 70485 [ stlmain_example support functionss[f st RL7S RamiTest Stacks casm [ stLRLT8 RanTest Stacks xasm [ startupasm | [ mainz
s =
ioad T,
RL 78 Gl4 safety lib (FOZTH b | = e BaiE
- | GANEEE P NS = -
# RSF1049) (V10032 RO—3) 75 The funct fon calculates Uhe OB of data start ing af "starl_address” over o St RL7E posistortast stack
A, CABKOR (EILE - Y—L) 260 the range set in “length “. "z crc” is the starting CRC value. The nacule will v StLRLT pegistertest e -
< iy z N 281 return the new CRC of the specified memory area for verif ication against a - StlRUIsresistertest 25 =l
E:S ;L?a ZZaL—5 (T - Y-Ib) %Eé reference value. v st RL74 reeistertest pc. -
B T055 180T (L, . B
For1n ( ) 264 INPUT: start address (checksun_cre.start_address) S::'gﬂiﬁwﬁlmt:%: N
|27 265 Test end address (lensth) (checksin_cre- lensth ) e ST s clocktes
DIFECAS v 265 L SHRLTE march -
i85 startup.asm 267 RETURN: CRC result over the specified Flash area = stLRL78_march_x -
= 268 ) < StLRL74 sn_cre asm -
| ] definc 268 00660 | IMIOTL 1= Dx800; 72 1ol sccass detection setting 3/ LRI perheralore B
45 st_RL78_hw_clocktest.asm i) % Bit 7 = D Delect fon Disabled o <
il an /% BIt T =1 Detect ion enabled %/ v SHLRLTE RamTest Stacks o N
#8f) st_RL78_march_c.asm e - SHLRL7%_RamTest_Stacks x -
273 oobes | g.crc = x0000U; /3 Set (RC start value &/ gl o -
o s | -
|| & st_RL78_march_x.asm 275 0008z checksun_cre.start address = CRO_START_ADDRESSE/+ (0 start airess #/ el B
| -8 sti_rL78_march_x_initial.asm 275 00076 sheckaun zrc. lenctf = (ROSIZE; /3 Set CRC end address (Leneth of calculation + 1) #/ R i F
= ; 2t % calculate CRG % - )
|| & sti_RL73_peripheral_crc.asm 278 ool | £.crekSh = stI_RLT8 su_crc_asn(g_cre, dcheckeun cre); st 24
| - sti_Rri8_registertest.asm 279 ; ; -+ indicate test result [ 441
ss} st_RL78_registertest_csasm | _| | 280 '+ calculate refersnce periphersl GRG !! Do this only once ! 4, - LED Dicplay Time.Deloy e
|| 5 st murs registertest_esaom ||| 21 ol |y if (2_referencecal c_CCITIB_MSE Done == 0U) /% Do if reference (RC ot al ready calculated / e 30
||| %24 sti_RL78_registertest_psw.asm 283 0086 | WyChecksun = reference_cre_0C1T16_Hsh_calculation (U,checksun_crc . lengthychecksun_cre.start_address); =~ reference ore_caleulation o
| Y - 284 } . GenerateGRG Table 000
es stl_RL78_registertest_stack.asn 265 S .
|| %0 sti_RL78_registertest_pc.asm 288 0baf | if (gcrotSM 1= liyChecksun) it 000
1| #58 sti_RL78_sw_clocktest.asm 267 Bt g
| I=Stribontien § 288 ooeb? | g resultBool = 1U; /% Fall CRC value does not match reference value calculated by Cubesuite 4 Crul:! S 1442
#8) ct|_RL78_RamTest_Stacks_x.as| || 223 = low_level_init 10000
| o st_ruzs_amTest stacks_cas) || 20 Obba | else StE I—( Y T
| = 3
|| i stl_RL78_sw_crc.asm 292 Oobe | &_resultfioal = 0U3 /4 Pass CRC value matches reference value calculated by Cubesuite %/ 7 R 5
| main.h 293 1
| s = /¢ indi cats It on ALTS target board LEDs %/ m&n -
indicate result on arget board LEDs . : = —TELE
! %] st_gobal data_exampleh 295 ookt | indicats test result( g resultBool )3 - || TR ozS002Y = SO N AN FREETUTLELE B
I edimain.c ‘L I b
& stl_gobal_data_example.c 2 x
| stI_main_example_support_fun( D0 Xwt— | v v =
£ stl_peri o -
#] stl_dlocktesth Zzdly |17 Juvzob
| RL78_gpp.h Wl L
| *-%] globaldefines.n < -
< [ I | D \ FRTDAvE—T (FHI U= [ INDDLERT <
|lFt BB~ % DT 8 [ i 0EE FaARtRR P ARER IEE FEEnbeTrns-y— [FTELkJ0Tabh PR -bEdIcEE ([P AL -boREARE  [Auasyd A —ris FITyF A BB~ T
BREAK [ 0x00bS1 |@=RL78 >Zal—% (HFtA

11 BERJRA+-EIL3Y

RO1AN4823JJ0110Rev.1.10 Page 45 of 55
2019.10.9 RENESAS



RL78 773 1) RL78 MCU M7= ® IEC60730/60335 ILT TRk = 5S4 T51)
CARL78 HLER AR

4. RNUFI—Y

4.1 BARIRE

e EI(ROE000010KCE00) FoF T TNy XTI a b —H

e QB-R5F104PJ-TB RL78/G14 % —7% > Kk « iAA— K (100 £°> LQFP, 14x 14mm)
o V—)L e Fx—V CS+ for CA/CX V4.03.00 CA78K0OR V1.72

e MCU R5F104PJAFB

o W/ v 32 MHz @4 v L —#
VAT L e 71 wY =32 MHz

o YT -y 32 kHz

42 CS+DERE

DBTIE., A 70y 2 NOFEOF v a v bR EAZRLET, KX, ZELEA SV a v
FOREDOHZEZRLET, TNLIITRTCCSH+DOT 740 DTy =7 bRETT,

421 —A T ayv

afety_lib - CS+ f

TP AIUF) BE(E) BR(V) FOSIHRMP) ELKRB) F/wT(D) Y=IL(T) D> EI(W) ~AILT(H)

BRSNS B EHE@ % BB 9 @/ v | 100% ~ ' Fg GG DefaultBuild clA @D @G0 5=
o0eax =
Joxbb-0)= B % ot RLT march casm | stl RLT8 march o intialasm |57 J0/74 || sil main example support functions | f st RLTS RamTest Stacks casm 1 stl RLTE RamTest Stacks xasm | startupasm o maing ==
s
toad@ P, REF 104P) O70/470 2 B
RL 78 G14 cafety b (FOTT o) - VR
R RSF104P] (Y2032 FO—5) | DRSF 104PIDVF
4, CA7SKOR (EILF - W—il) . g}y:};ﬁym-ﬁﬁu C¥Program Elest G REF 104PJ DVF
RIS Z=aL—4 (F/ (v - —L) 24 IO -5 REF 104P.)
B o7 Birg RL78/G 14 (ROM256KE)
5 — Ty A Fi=Siay 230
= 5 ¥
Pas-rzvz FHEEROMS 2K/ 1) )
= startup.asm PIZERANME XD i k] HETH
fd def.inc - 4

~#=} stl_RL78_hw_clocktest.asm
& tl_RL78_march_c.asm

~#=} stl_RL78_march_x_initial.asm
& stl_RL78_peripheral_crc.asm
&4 stl_RL78_registertast.asm
&s) stl_RL78_registertest_cs.asm
89 stl_RL78_registertest_es.asm
&u) stl_RL78_registertest_psw.asm
& stl_RL78_registertast_stack.asm
& stl_RL78_registertest_pc.asm
&5 stl_RL78_sw_clocktest.asm
~ieh st_RL78_RamTest_Stacks_x.asm ||= -
£ stl_RL78_RamTest_Stacks_casm || 20 F)i{ 3 274 0754 ) BTTa
#) stl_RL78_sw_crc.asm

& mainh | IO O—T1iHE / -l
] stih

i sti_gobal_data_example.h o

& main.c

€] sti_gobal_data_example.c

£] stl_main_example_support_functic
& sti_peripheralinit.c

#] sti_clocktesth

#] RL78_gpp.h

#] globaldefines.h

\ IR DA -

| E—— T T el E

«
F1 71/ AT |2 2 OEE |EEEE [PemEzn [[lFs =i [FEenreFivs-— |FeNE-709m0r [T DEFCEE |0l DomEAs  [Peazed-A-)i- |Fazs7- 12 |

12 CS+OHBEA TS 3 v —EEHERT/INA R
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RL78 773 1) RL78 MCU M7= ® IEC60730/60335 ILT TRk = 5S4 T51)
CARL78 HLER AR

5 RL_79_G1a_sofety_ib - G5 for CACK - /AT [0 N

TrAIL(F) F|E(E) BR(V) FOTTHMP) EILRE) ?li;ﬂ(n) W —JL(T) 'j»r)_F'i_(w)_Nd(H)

BRSNS [DEG X DB 9o s B - | 100% - G G DefaultBuild AT N @B 5=
DP3R 3
== A X stRLTE march casm [ st RLT8_march c initialasm B F0/47+ | stl_main example support functions [ stl RL78 RamTest Stacks casm [ stl RLI8 RaniTest Stacks xasm - startupasm [ maine =
s —
o2 @ A, CATBKOR F0/85
RL 78 G14 safety lib (FODTHP)  FIoEH
) FIOT IR TS e
Sy « ARTTAN
NEEOUEREEY DB T LI AT I VRS
SR8 SEaL=5 (s - 1) ERTEI T Lor T 7
3 or 4 HhordL
s — R WA XBuildMadeName
Das-rpvr BTl WProjecthamefin
#2i) startup.asm SEHlUPET Loz
ol et § TR ot (225135 Ir4 bl
3 > B3I 79 0b 5549575 W]
= stl_RL78_hw_clocktest.asm b 2L T I 935 155750 77 V0]
b iBMO I/ SBAOSF3-442 0
b VATLSA TR VAT LS IFNAL]
v FRAA
b dyt=3
! Rary ]
#= st|_RL78_peripheral_crc.asm AbuhRERRLURINEERED E-s)
B i G
#a stl_RL78_registertest.asm b YAy RE

s st|_RL78_registertest_cs.asm
5 st|_RL78_registertest_es.asm 3
#=) st|_RL78_registertest_psw.asm
#s st_RL78_registertest_stack.asm
#s st|_RL78_registertest_pc.asm

85} stI_RL78_sw_clocktest.asm

4=} stl_RL78_RamTest_Stacks_x.asm

. Pl
#= st|_RL78_RamTest_Stacks_c.asm
s 5tl_RL78_sw_crc.asm
:j main.h BEfIvL | AN VA | PEod N ATy ) U A3 [ ROMESORAAIvaY [ AIDI0k TA=RAdva | B, Teae & o -
stlh
i sti_gobal_data_example.h %Sﬂ L
| %4 main.c
€] st|_gobal_data_example.c
£ stl_main_example_support_functic
] stl_peripheralinit.c
] sti_clocktest.h
*] RL78_gpp.h
#] globaldefines.h
| \ IRTOAr—T | -
RO —— | T e
F2 70371 /b e PR BROEE R |fPinzEn |[EE=m |[F& En kaFript-y—= [FrEnETovIoe |FAAL-bETCESE [[FTL-bosEaR ey - [Fm2zv7 42 s o7

S

®13 CS+DY v F - A S av

@ RL_78_G14_safety_lib - CS+ for CA,CX - [T/ TG54 ]

- — PR
F7AUF) RE(E) BR(V) JOSTHRP) ENRB) F/wH(D) Y—L(T) DI2ED(W) AT (H)
BR5s) BHE X DB oo pmd s v| 100% 1 & & Defaultbuid P
D023 R S
LR B % | [ <HRLT march casm [ st RLIB march.c intialasm [T J11/ (74 |[f stlmain example support functiors.c [ st ALTS RamTest Stacks casm [ st RL7E RamTest Stacks xasm [ stariupasm [ maine B
$ @83 —
RL 78 G14 safety lib (O
 RSF104P) (71 £O0> FO—5) 774 - [+
b Kt . OB
P i) I WA LOTER =Rk £ 7
SRS TI1L—8 (F/(ws - y=iL) R A LN T BuildModeName
3 o74n 0 Sl S
E — Py i 75 (M -ax1
Bas—t+7s7 o ABANDA DAL= MR, IE@APA—F- K2I1]
-2} startup.asm b YAThAYIN—F 18 V27 b 4Dl 1420
g gef.inc > EEVH EFEwbnl)
0 4 KA TP
2 SULRL78_hw_clocktest.asm 5B i BB RA 1]
2 stl_RL78_march_¢ b UAFL AL -F I DATLAD)=F 2 0]
4 sti_RL78_march_t b BRI F&vh0 ]
t 4 KEHTIAA)
2 LRL7S march x.asm o TR I I TS 750 7710
2 sti_RL78_march_x_initial.asm b RIS I M2 SBT3 1Al
# st]_RL78_peripheral_crc.asm W2 #BuildMode Name
#uf stl_RL78_registertest.asm . i%fﬂ oM #ProjectNameXmf
21 stl_RL78_registertest_cs.asm ROM{ LA Db FrA N ERN T @
‘j’ stl_RL78_registertest_es.asm ROM{EFIA T3 b 2o L DL 4 %BuildMode NameX
#uf Sti_RL78_registertest_psw.asm . /(ZJEI;EJI\L?}:/ - romplmt
4 st_RL78_registertest_stack.asm NI LA 75 [F18)
#u stl_RL78_registertest_pc.asm T LR T #Buildblode NameX
3 AEF TP ProjectNameXhex
2 SHLRL78_sw_clocktest.asm T Tt EHT 55817 T HARY B - PEL AN k)
#u} stl_RL78_RamTest_Stacks_x.asm (| . 5512
faf sti_RL78_RamTest_Stacks_c.asm || > EMFFE
#} stl_RL78_sw_crc.asm ; {2‘;373”‘
] main.h . ZOMk
& stin ELF-E—F
#| stl_gobal_data_example.h ENFIHCERAFRLNE £ -F 2R LET.
| &t maine
£ sti_gobal_data_example.c B A IS (T AT (P AT YAy (b AP vay [ RoMiETOER APy [ ADVIhh Tl b A00ay (IS BRECE A T -
& stl_main_example_support_functi e B 5
| &l sti_peri in TEwF]
# stl_clocktest.h
] RL78_gpph
#] globaldefines.h
| \ STy )/ -
R e—— | el E
F? 701850 b onc FEEROEE e [EE [[[F= === |F@En kasrivt-y— |FrEnk-FoTmok  |FaFL-bEdcEn  [[FrdL-bodEAl  |Raxsed- 41— [Frzzo3- 12 |FramgE et
L EEE

X 14 CS+DILFEATSva v
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422 VN TEFE

@ RL_78_G14_safety_lib - CS+ for CA,CX - [7DJ‘?1:]

- — PR
T7AOLF) BE(E) ER(V) FOSTHRP) EILREB) F/IwH(D) Y=L(T) D2 EI(W) ~ILT(H)
WAS—E) P HES X D@0 o[B8 8 v | 100% - G G DefoultBuild g Gl By
0833
e F % | A stl AL merch casm | stl AL78 merch o initialasm [ 70/57+ || stl mah exanple_support functions.s | f st RL78 RamTest Stasks cesm | stl RL76 RamTest Stacks xasm [ stertupasm |4 mains
203 A, GATSKOR 7D/ F1
RL 78 Gl4 safsty lib (FOTTH N @ FIoItEE
i rO—3) T BB TD P ESISEATD 10k I OER ) -22)
p e s Te— =
[ RL78 S =1L~ (F/(w 5 - W—)l) 4 W70ER
B o7 o B DI SEIDA D= - RRLT
S as—r7v7 v égvba;ﬂw 1432, ;E;TVL))S[E]WL )31
v EFERERRTO0 SEFARRER 000
4 28-}F97 ~
i stl_RL78_hw_clocktest.asm . REQAR- Py PR ERATD [ATAV 4
&) stl_RL78_march_c.asm e
[Ny 4 e
&5 sti_RL78_march_x.asm l; TEF BIRES J5UT2
&) stl_RL78_march_x_initial.asm i
&) stl_RL78_peripheral_crc.asm 3
) stl_RL78_registertest.asm i L A, iz
# sti_RL78_registertest_cs.asm L PESTYTrN
&2 sti_RL78_registertast_es.asm [ o
1} stl_RL78_registertest_psw.asm i J;f_’;:w
# sti_RL78_registertest_stack.asm || , Zgm
#) stl_RL78_registertest_pc.asm
#) sti_RL78_sw_clocktest.asm
&) sti_RL78_RamTest_Stacks_x.asm
) stl_RL78_RamTest_Stacks_c.asm
) sti_RL78_sw_crc.asm
] main.h
Hsth [ ET
1] st|_gobal_data_example.h ]J/H[L@%ﬁ@mﬂ)gk?&ﬁﬂﬁ Lad, TRO(ERAERATE) ) B3R LI B &L, [D03)b F03a0 70, (Rl LEHm A7) R T anad. REfLEFlh7 1) & EE (LT AENETRT T
| &4 main.c - IS LFET.
&] sti_gobal_data_example.c EBATV3 ) AN ATS (T ATy [ Ub A0 RoM(EDOER: A9y [ AIYIhh -k ATy TR RARIEEE A T YA -
&] stl_main_example_support_functi e B 5
] sti_peripheralinit.c e
i sti_clocktest.h
] RL78_gpp.h
1] globaldefines.h
| \ FRTDAAT— -
wh ET—H|
I [Pz [[Fs =55 |FEENL R85 TS y— [FIEVE-Z0U10F  Fa7L—hBdcET  ||FIL b0l AT 4R AT Ay |FemEEA T
SuIFER

K15 CS+Day AT « FFvav

@ RL_78_G14_safety_lib - CS+ for CA,CX - [70) V?;]

a - -
I7OLF) BE(E) BR(V) TOZTHMP) EILRE) T/wH(D) Y—UT) TAZRI(W) ~LFH)
BAo—S) |[FEHEF: X DB 0| SRR ) = ;& @ Defaultsuid pE-N
oDL3 R I
Juabbo= A X | A stlRUIB marchpasm A st LTS march e intialzsm [ 045« |/ stl_main example support functionse [ st RLI8 RanTest Stacks_pasm [ stl RLT8 RamTest Stacks xasm | startupasm [ maine
s
i 02 @ A, CATBKIR (070)47
RL 78 G14 safety lib(FOSTH M) o "ES I
4 RSF104P) (v£03> FO—3) TtEETTE [ =]
LR YT ATy L TS HBuildiodeName
“‘\‘CAmK;DR;(bH‘ i ) ) e KProjectNamekhex
SRS 23 L= (5 (Wl U—iL) ~dett g7 )b T —wsh EHO-F584 7 73— MASLE— K- PEL AN km)
3 77401 o 0z
5 Py o AXB-FrNFEC
ag-t77 X ERERTATE e
-] startup.asm ThiE FF
ind def.inc FETARIEFHLA,
4 sti_RL78_hw_clocktest.asm o ECATZUHN
8 stl_RL78_march_c.asm - TaCmAR
&) stl_RL78_march_c_i 4 CRORE
i) st|_RL78_march_x_initial.asm CROTEE OREE
#uj stl_RL78_peripheral_crc.asm CROTREHiR
&) Sti_RL78_registertest.asm ) ;;0‘7:5”)”’“@
) st|_RL78_registertest_cs.asm
1 stl_RL78_registertest_es.asm
#x] stl_RL78_registertest_psw.asm
#) st|_RL78_registertest_stack.asm
1 st|_RL78_registertest_pc.asm
&) sti_RL78_sw_clocktest.asm
) stl_RL78_RamTest_Stacks_x.asm
#a) st|_RL78_RamTest_Stacks_c.asm
&) sti_RL78_sw_crc.asm
i main.h
Hsth N IOV EENTD
1] sti_gobal_data_example.h AP BT B SCEIRLET.
&4 mai -0 Pua B LET.
| main.c
&] sti_gobal_data_example.c EBATVaY [T 3T [P 3T (D A3 vay (RoM(ETOER- 4FSay ), #IIihh-Toai-b- AT (EEL BREECE A YA -
&] stl_main_example_support_functic ) 53
& stl_peri ini TEwF]
A sti_clocktest.h
] RL78_gpp.h
| -t globaldefines.n .
\ FRTDAvE— -
R Fe—— | =~ P11z Al
[F1 7007 s D |FE BRI OEE B |FrzEe == |F8 e keF oy [FrELE-TOTOr PR -PERCET  |[FRTL-bOREAR AT )i [FrazT 4 |rapg A
S IHRE
i

B16 CS+OAT Y=y b-avN—h - FFvar
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RL78 773 1)
CARL78 HE3E AR

RL78 MCU M7= ® IEC60730/60335 L7 TR » 54 TS51)

43 NUFT—ITRXMaR

7477 Y B 7 A RN MK ALEREEH]
CPUY—7 « LU RHZ «+ T Ak - 10.312ps
stl RL78 registertest
CPUL YA H « T A F—PSW - 1.375us
stl RL78 registertest psw
CPUL YA H « 7 A —SP - 1.156ps
stl RL78 registertest stack
CPUL Y RAZ « T A F—CS - 1.062ps
stl RL78 registertest_cs
CPUL Y A% « 7 X N —ES - 1.062ps
stl RL78 registertest_es
CPUL YR H « 57X F—PC - 2.218us
stl RL78 registertest pc
Y7 b7 =7 CRC 25707234 b 394200us(394.200ms)

stt RL78 sw_crc_asm

/N— R =7 CRC
stl RL78 peripheral crc

257072731 b

185000ps (185.000ms)

VAT Lv—FC 128731 b 1434ps(1.434ms)

stlt RL78 march c

VAT LA —FX 128731 b 797.906us

stlt RL78 march x

A =¥ ~v—FC 24540731 b 274542us (274.542ms)
stlt RL78 march c_initia

A =¥ )~v—FX 2454034 | 152609us(152.609ms)
stl RL78 march x initial

N—RT=zT - rmavy T Ab - 56.40us

stlt RL78 hw_clocktest

V7T sy T AR

stl RL78 sw_clocktest

5700us (5.700ms)

AL 7T A (= —FC)
stl RL78 RamTest Stacks c

512754 F+512/3A1 b

11782ps (11.782ms)

ALy T A M~ —FX) 512754 F+512/3A1 b 6694115(6.694ms)
stl RL78 RamTest Stacks x
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RL78 773 1) RL78 MCU M 71=8® IEC60730/60335 ILTTA L -S4 T51)
CARL78 HE3E AR

5. BiN—FK9z7-1JY—2X

RL78 VU —XZi%, =—HF « B R—F L LTUTOLZEHEBLIONEL 7T 2 MEERHE SN TWET,
B DOIBIEREIX VDE CTIHREINTWERALR, FHENREWY VY —A L L TEEDOITHEMNLE
j—O

5.1 BNTEHRE
RL78 U —A® MCU [ZIZLL FOEEHEEENBIMS I TWVET,

511 RAM - /) F 4 - xRl —4 - Fxuh

ZOMRER A X —T LT H L. RAM OEEOHEBICEZAFNIE AL NORYF ¢ « Fx v 7 NELT
ENET, NUT 41E, RAM IZT — PN EZIAEND L EIZEKR S, D RAM O T — X BiiAaH &
NHEEITF=v I ENET,

COMREIZT — & - T 7B RICK L TOREHARE T, RAM 225 ETT 2 a— RIdfEA T £8A,
RAM TNRU T 4 - =27 =P END ENEHY 2y b2 EKRENET, VEY b - V=R |TRESF’L T A
HEFHRTHETEET, Vv b« Y—ZARWHRATY « T/ ERADEEIF., “TAWRF’E Y b3k > b
ENFEJ,

RAM/SU T 4 - TS—#IfIL X% (RPECTL) MT+—<w b

7 FLX : FOOF5H 1)t MEF: OOH R/IW

e <7> 6 5 4 3 2 1 <0>
RPECTL | RPERDIS 0 | 0 ‘ 0 0 ‘ 0 0 RPEF
RPERDIS NYF4-I5— Yy b-IRY - T7545
0 NYTF4 - I5—- Yty rEAR—TILT 5B,
1 NRYTF4 - IT5—- Yy brETARI—TILT S,
RPEF NRYTF4 -IS5—-RF—BR 755
0 NRYT 4 - TS—[FHELTLEL,
1 NYT4 - TS5—MFELT,

17 RAMNY T4 - IT5—DF v’
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RL78 77 =) RL78 MCU M7= ® IEC60730/60335 L7 TR » 54 TS51)

CARL78 HLERAR

51.2 RAM #i— Kig#

TOEBXIAMEEREL A 2 —T VT H L, RAM ORETELZHEENLOT — X Ot H LI TE £928,
FOHEBA~DEZIARIITEERFA, ZOBERICEZTIALEZIToTH T —FHKAELEFA,
Z OBEREDRE N ATHEZR RAM FEIRIIIRE SN TH Y . X 2212787 &L 9 IZ“GRAMO, GRAMI”E » | TR
Lij‘o

BNAEY - THOERABHFIEL SRS (IAWCTL) OI7+—< v bk

7 KL X : FOO78H 1)t ~EF : O0H R/W

k= 7 6 5 4 3 2 1 0
IAWCTL | IAWEN ‘ 0 | GRAM1 ‘ GRAMO | 0 ‘ GPORT ‘ GINT GCSC
IAWEN W|AEY - THOERABRHOFIE
0 EHAEY) - TORABRHEET A RI—TILT B,
1 \BHAEY) - TORABREEAR—TILT D,

GRAM!1 GRAMO RAM{REEZZR
0 0 T4 AI—TJ)L, RAMIZEERAHTEHE,
0 1 THRAMT KL RMD128/34 +
1 0 TERAM7 KL ZMD256/54 +
1 1 THRAMT KL RAMD512/84 +

18 RAM H— F{R&

513 EYAEY - THOERZE
ZOEEIR, B ATEY c TR ERET DO LIREERTELET,

“TAWCTL” L ¥ 2 Z OD“IAWEN"E > b3 v SN TWAEAIL. Vi NN TT 4 AZ—T V352
LITTEEHA, F7/2, Flash AV DA T g « XA b e LIVRFITUF v TF R IR, X—=TILEN
TWABHEAIT, AT VRETEENICAA R—T NV ENET,

MARATY - TI7ZEARBEINA NG By b3EKRENEST, Vv b V—AX “RESF"L VA
HERHNTHETEET, Vv b« Y—ABRWHRATY - T/ RADEEIX, “IAWRF’E Y F23kE > b
ENEJ,

BNAEY - TOEABRBEHEELORE (IAWCTL) DI7+—< v k

7 KL X : FOO78H 1)t ~EF : O0H R/W

k= 7 6 5 4 3 2 1 0
IAWCTL | IAWEN ‘ 0 | GRAM1 ‘ GRAMO | 0 ‘ GPORT ‘ GINT GCSC
IAWEN W|AEY - THOERABRHOFE
0 BHAEY) - TORABRHEET A RI—TILT B,
1 \BHAEY) - TORABREEAR—TILT D,

19 ESHAEY - 7O ERRE
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RL78 773 1)
CARL78 HE3E AR

RL78 MCU M= ® IEC60730/60335 L7 TRk = 54 T51)

51.4 1/0HR— k SFR R

ZDOEZIA %%é% X SFR VU AX~DEZX AL EZEILLET, BXIALEZToTHLT T —TAERS

IWEHAN, 4L AZDONEI
Fe ke e e LURZ (Pxx) |

IEMLEHE A,
IHRETRETE A,

7TV r—3 9T SFR VO AX B ET LA ERITLE FOEBNS SFRREZ Y 7L v ad b

ST, REOMERR) e
REIND /O KR—

<7

PMxx, PUxx, PIMxx, POMxx.

SRF L' 2 X |ZLL FDiEY T,

PMCxx. ADPC. & & UPIOR

Pxx(ZRETEEHA,

PI|R e N R S

momAEY

. JOR— T SFR LY 2 X I“GPORT’E > N T{L#ELRELE7,

- T EABEHEL RS (AWCTL) DT74+—< v b

7 KL X : FOO78H )t B : O0H R/W
k= 7 6 5 4 3 2 1 0
IAWCTL | IAWEN ‘ 0 | GRAM1 ‘ GRAMO | 0 ‘ GPORT ‘ GINT GCSC
IAWEN BEHAE) - THOEABHOHIE
0 ENAEY - PHEABEZTARAI—TILT 5,
1 BHATY - T LRABHES F—T LT B,
GRAM1 GRAMO RAM{REEZERS
0 0 F4RAI—T )L, RAMIZFE ZAHARE
0 1 THIRAM7 KLAMD128/81 +
1 0 THIRAM7 KL AM256/84 +
1 1 THIRAM7 KLAD512/81 +
GPORT R—bk - LORABRE
0 FART—T I, Ko b LR ZTA LB S AHTEE.
1 £ R—TIy e b LOREBESABEE, Sa LATEE,
K20 1/0 74—k SFRDH— KR
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RL78 773 1)
CARL78 HE3E AR

RL78 MCU M= ® IEC60730/60335 L7 TRk = 54 T51)

51.5 Z|YAH SFR{R#E

ZDOEZAHLRERIEITBIVIAIZ SFR LU AX ~DEZALEEELET, EXRAAETH-THZT—
IIRALERAD, U L2 ZORRIILELERA, 7TFU 74— 53T SFR LY RAZ AEET 5

AFEFITLRLEEOBENS SFRBESX Y 7L v 2T AT, H#EOMENAIRETT,

(R SNBEND AHL VAL ILUT OM@Y TT,

IFxx. MKxx. PRxx. EGPx. & & U EGNXx

K 211273 L9102, EIDiAZ SFR L Y A X Z“GINT Y v h CIf# 5= E L E T,

EBHATY - T EABEHFEML RS (IAWCTL) DT7+—< v b

7 KL A : FOO78H )t B 00H R/W
Eiac) 7 6 5 4 3 2 1 0
IAWCTL | IAWEN ‘ 0 | GRAM1 ‘ GRAMO | 0 GPORT GINT GCSsC
IAWEN EHMAEY - TV RREOHE
0 BHAE) - TOERRBHET A AT—TNLT %,
1 EHAEY - FTOERRBREEAR—TILT B,
GRAM1 GRAMO RAM{REZE
0 0 T4 RAIT—T)b, RAMIZE ZAAHTHE,
0 1 THRIRAM7 KL RAM128/31 +
1 0 THRRAMT KL XM256/34
1 1 THRRAM7 K LRAMD512/34 +
GPORT R—bk - LORSRE
0 TARI—T), R—b - LORZEEFHEHE LIEEAHTHE,
1 A 2x—Tl, R— bk - LOREFEZTRAAFEL, FAHH LATEE,
GINT BYRAHL ORI RE
0 TARI—TI, BIYRAHLORR LA LIEEAHATEE,
1 A 7—T, BIYRAHLDRZFTEERAHELE, FAHH LATHE,

21 #1Yidd SFR 0K — FiREE
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RL78 773 1) RL78 MCU M 71=8® IEC60730/60335 ILTTA L -S4 T51)
CARL78 HE3E AR

51.6 #lEILRARE

COFZASIRERBEIIHHE L DA S ~OEZIALEEILLLET, FEERABEToTb T —[IRAELE
AR, BELVVAZONFIIEILEEA, 77— a U CTHIL A2 2 BET L58 E7213% %8
FOHENLHIEHL A Z OREEZ Y 7Ly 2T o5EE1E, REDIERD ATRE T,

RAEISNAHIEL A X FZLLTFO@EY T,
CMC. CSC. OSTS. CKC. PERx, OSMC. LVIM, LVIS, & & U RPECTL

RITRTE T, BIL A ZIT“GCSC’E y F TIR#ELHREL £ T,

EBHATY - T EABEHFHEML XS (IAWCTL) DT7+—< v b

7 FLX : FOO78H )t B 00H R/W

e 7 6 5 4 3 2 1 0
IAWCTL | IAWEN ‘ 0 | GRAM1 ‘ GRAMO | 0 GPORT GINT GCSC
IAWEN EHAEY - 7O ERRABHOHE
0 ENAEY - POERABRHEETARI—TNLT 5,
1 EBHAEY - THORABHZEAR—TILT B,
GRAM1 GRAMO RAM{Z & 2=
0 0 T4 AI—T I, RAMIZEZEEAHTTEE,
0 1 THIRAMT KL ZAMD128/34
1 0 THRRAM7 KL ZR®M256/81 +
1 1 THRIRAMT KL RAM512/34
GPORT R—bk- LRI BRE
0 TARI—TI, R— b+ LEREIEEEHH LIEEAHTAE,
1 A %2—T I, R— bk - LERA[FEZAHZIL, FHH LTTEE,
GINT BYIAHRL S RARE
0 TARI—=TI, BIYRAHL D RAEHEAHH LIZEAHTTHRE,
1 A 2—TI, EIYAHL R B TEEAHEIE, HHH LT
GCSC FyT - RTFT—FEHIEHL SR 2 RE
0 TARI—=TINe FyT+ AT— L PR 2 [E5AHH LIEEAHTTRE,
1 A F2—=TWe FYT - ATF—MHIEL SRR IFEEAHEIE, FAHH LA,

22 EYHAEY - THOERRE
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RL78 773 1) RL78 MCU M 71=8® IEC60730/60335 ILTTFA L -S4 T51)
CARL78 HE3E AR

6. BAE7 IV r—av/—+
K7 FVr—vary/)—MBEETLT T r—var /= FEUTFIORLET, FETISRIZE N,
e RL78 Family VDE Certified IEC60730/60335 Self Test Library APPLICATION NOTE (R01AN0749E)

R—LR—=T LHYR— FEO
IWEZY A LY ha=y AR—L_X—

http://www.renesas.com/index.jsp
BRIAEE

http://www.renesas.com/contact/
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RL78 77 =) RL78 MCU M= ® IEC60730/60335 L7 TRk = 54 T51)

CARL78 HLERAR

7. VOE BBAT—2 A

SATS)EERITHEEDS21—IIL (7E2TS5-T74I) O, VDE BHART—E2RER19(ZRL

F9,

#19. KREZ2—I)LOVED RERT—H R

EVa— Ver. | VDEFBEERT—2 X
stl_RL78 _registertest. asm 3.00 | H%h (VDE BB ED 2 —I)LEa— FEHAR—)
st|_RL78 registertest_psw. asm 3.00

st|_RL78 registertest_stack.asm | 3.00
st|_RL78_registertest_cs. asm 3.00
st|_RL78_registertest_es. asm 3.00
st|_RL78_registertest_pc. asm 3.00

st|1_RL78_sw_crc. asm 3.00
st|_RL78_peripheral_crc. asm 3.00

st|1_RL78_march_c. asm 3.00

st|_RL78 march_x. asm 3.00

st|_RL78 march_c_initial.asm 3.00

st|_RL78 march_x_initial.asm 3.00

st|_RL78 sw_clocktest. asm 3.00

st|_RL78 hw_clocktest. asm 3.00

st|_RL78 adc.c 3.00

st|_RL78_GpioTest. asm 3.00
st|_RL78_RamTest_Stacks_c. asm 3.00
st|_RL78_RamTest_Stacks_x. asm 3.00
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RL78 77 3 1)
tRETEC 8% RL78 MCU M 1=6H® IEC60730/60335 CILI7TA K -S4 T5Y
CARL78 #L5RhR
. HETARE
Rev. ¥17H R—T Aok
1.00 | 2019.03.11 - R AT
1.01 | 2019.03.11 | 11,23—26,28 | ROM T X k
fth CPULYR#A - TR K—-PC
ARy YEETR M,
1.10 | 2019.10.09 | 33,--36, A/D 3 N—%
40 A YvF RS
EXE

IRTCOBEREE L VERBERE. TAELOMBEEICRELET,




@

mMCERAEDIESEE

ST wA AR AERICEAT S N EOERFE] LoV THRI LET, MAIOER EOREFHIZOWTE, ARFa Ay bBIUT 7 =
HNT v TT— hEBRLTIZEN,

1.

e SOk 3R

CMOS DY TN OB IEFFERBS 1L 2 023 T 728V, CMOS B IXIRWFFESRIC L » T/ — MERBEAEC 2 2 L RH 0 3, HEOMR

FOBZIE, YA LT 28BSO N L—o~ Vv — A BEEOREEM, @B — AR EEMML, AT TTRICET —

AEMLTLIZS, TTAF v IR EICHKE LY, TEfiio720 LARnT ZE, £z, CMOS #ih % EIE LU 7-R — RIZ 20T b Rk 0%

WAELTLEE,

ot INCARY iy

IR ARHL, WA ORI RE T, ERRARHIIE, LSIONHEIEOREBIITHEE TH Y, LI A X OFRERLK G OIRBIIANE TS, S
Uty Mt TUty NTHREOEE, BREADDL Uy hBENT2 5 ETOMM, S FOREIIRIETE A, FRIC, ABART —F
Vey MERBEZFEHL Ty M 2RGOHE. EREADLDL VY O 05— EELEIZET 5 E TOMM, S OREIIRIETE T A,

BIRA 7 BB B ANES

LRI OEFRB A T RIED & X2, ATMEFRAR AT VT v TERE ANRNTLZE N, ATMEFRAE TN T > TER» S OIS
X0, RREEEZGIEEZ Loy, BEERSMAAME 2R LS T T5508H0 £, ERHIC TERA Z7IFCE T 2 ATMES] 1220 T

DOFEHRD B HBEIL, ZONEEF- T IZE,

At i - D AL B

ROERI I, TR ORIE) (> TRILL T2 SV, CMOS /D AN T DA v E—F v Ak, —RIZ, " A v E—F o Rbieo

TWET, REMGFEZRBCRECEIES TS &, FEBILICEY | LSIAUO ) A ARFINS i, LSINE CE@ERA N D . ATIE 7T L il
SRTHEBEZREZTBRASDH Y £,

78y 7IZONT

Vey MEZ, 70y 2 BRLEELEER, VEy FEERLTEZSN, a7 7 0EThO s ay 7810 xR, GIvExkr/ay 7 RLEE L

BT HZ TSN, Uy MR SNBRIR - (E72I3NIRIRIEE) 2 W vy 7 TOEZBAT 2 AT A TIE. 7 vy 7 B+0RE
Lz, Vey FEMBRLTIES Y, £, 707 7 A0O@RPTHMBEIR - (F3MBRIREIRE) 2 Hnicr oy 702 55450%. 1Y

Dy I RHREELTHLEVEZ TIEI N,

A F155F DEIINE

AT 7 A AR L DB AT EDJFZIRNZ /20 FFTOTHEEL TSIV, CMOS D AN ) A4 X7x LICEKR LT, Vi (Max.) 75

Vin (Min.) ETOFERICE EFE D L0 BEAIE. MEELs SR TENAHY £F, ANL-AREEOLEIELHAA, Vi Max.) 7D Vi
(Min.) £ COMFRABERT 2EBHMPICTF ¥ 2V 7 ) A X EBRALRNE I ITHEH LTI ES W,

YUY =TT FL A (FRMER) o7 7 2%k

UHF =TT RLA (TRFEER) OF 7 A&23IELES, 7 FLVRAERICIE, EROIEEKERICEH YV H1FonTnd V=77 R 2 (THHE

W) BHVET, INHDOT RVRAEZT 7 RALEEZOEEIZONWTIE, fRETEXEFADT, 77EALLEVEHIIZLTLEIN,

A OFEIZ SN T

B D72 B WECEE T 561, WAL T ICV AT AFHERR A Eli L TS, ALV —T DO~ ar THRLANEI L, 7T vy
2 AEY . LAT U RRY = ORMEREIZEY, ERNFEORIA T, FHEME, Biff~—Y . A Rt /A REHER ERRR 560130
0 EF, BA DD REICEET 2551, x0T EICY AT ARl A FEhE L T a0,



10.

11.
12.

BEZE

RERHIRE S NCERE, V7 b7z T7BLPINSICEET 21ERIE. FEERUBOBEN. ISAPEHRATZLOTY, BEEOHESE - VX7
LOFFICHENT, B V7 bz T7HELOINSICEEYT 2EREERT 258101, BEROBFICHEVTIT> TLEET L, IhoDfERIC
BHRLTELKBE (BFRELEIBZEAVTNCELIBELEAET, UTEALTT, ) ICEAL., HHiE, —UZz0ETEEVE A,
LWHES AKERHIRHINAEGET -4, M. k. 70754, 7LITURL SAERGZEOEROFERICRE L TRE LIE=HEOBTIE
EEMEZ OO EEICHT 2REE/EINSICETZHBICONT, Bt ASORIE{TIHDOTIRAL, £AFEE2E5HDOTIRSH
VEL A
Yk, ARERNCE DT YR £ IEBE=FDRTIE. FFIEZOMOMNMEEEZFMSHHETDLDOTIEDLY £E A
LYHEIR A DEE/IE—BERDT, BB, WL HE UN—IIVIZTYVS Z0M, TETICERLAVTL I, Ah28E. B
ZEE VNPT YU ECLYELCLEBEICEL, ik, —UIFoEEEELEHA,
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