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WRITE : B FW £2&F5A4#a7 2 K BHFWOEZAH 0x02
INSTALL : B FW A VR b—LaI VK | BHFW®DOA VR F—JLE | 0x03
E1T
CANCEL : FW Efi¥v > t)lav Uk FW B S 0x04
VERSION : FW /A—2 3 VSR <T U K WESEL TS FW/N— | 0xFO
DERIOY
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#* 1-8 FWUP WRITE O < > F{t#k
IHH B
Command 0x02
Command argument 0x00

Command result

0x00: ALERIZRKTS / 0x01: BAMREEICALD / 0x02: ALIBIZ KB

Command data size

tHho% 1) MCU®D ROM ZEEAABEDEHETHS &
(726 aA2/ISMIILEDEE] THREARE)

Response data size 0x04
Command data BHFWTF—4
Response data HBYDEHFFWH 41X

(3) INSTALL : EHFW A VR b—)LaT Y R
THUF ) MCUIZEZRAEFN-FEHFFW DA VA F—ILEEFTEERLET,

# 1-9 FWUP INSTALL o< > Ft#k

S| &

Command 0x03

Command argument 0x00

Command result 0x00: ALIBIZALTH / Ox02: ALIE(Z4LEX
Command data size 0

Response data size 0

Command data L

Response data TL

(4) CANCEL : FWE#H ¥ v vt)Lav U K
tAHUEY) MCUIZFW E#FHpLEF#ERLET,
THhUH ) MCUIZEHZHUWL, EZAALEEHFWOHEENEE2EITLES,

# 1-10 FWUP CANCEL o< > Fit#

I5H iE

Command 0x04

Command argument 0x00

Command result 0x00: ALIBIZRLTH / Ox02: ALIR(Z LB
Command data size 0

Response data size 0

Command data TL

Response data A
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(5) VERSION : FW /N—S 3 VRERa< Y R
thoA1) MCU CHREEMELTWAFWANA—2a VBB EERLET,
% 1-11 FWUP VERSION av > Rt

= ]
Command O0xFO
Command argument 0x00
Command result 0x00: ALERIZRLTH / 0x02: ALEE(Z 5 BX
Command data size 0
Response data size 0x04
Command data L
Response data Device Address §#%(1-byte) + IREENIEL TLVS FW /\— 3 > (3-byte)

16.22 FWUP XY FDBEEZO—

FWUP a< Y FZHAW-EHAUE ) MCUD I 7—LOz7EHFEHEOIT Y FEEIO—%2K 1-7I1Z5RL
9,

754 <1) MCU tHhUH1) MCU

FWUP START v > Fif{g

FWUP START a7 > F%2{E

B O7—LVITERIETE
BIRREIZEF

FWUP START L XK RE(E

FWUP START L ARV R %2{E

FWUP WRITE < > K#(E

FWUP WRITE 27 > F&{§

FWUP FIT @ API ZFIFL.
ZELEEHI7—LIIT
F—4 % ROM [ZZF50

FWUP WRITE L X7R > RiEfE

FWUP WRITE LRAR R 2{E

ETCOERH I7—LODITFT—3%2IETHETCFWUPWRITE ATV FOBEEZRYET

FWUP INSTALL 17 > KiEE

FWUP INSTALL a7 > F&{E

BHI7—LOIT7EA R
F—JLL. LRARUREZEER
[CEH I 7— LT 7 EETYT
EBEITS

FWUP INSTALL L AR R#EE

FWUP INSTALL LAR Y X245

B O 7 —LOITEET

1-7FWUP 27> FOBEZ70—H
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1.7 ITS5—N2RYVy

tAUEY) MCUIE, ZIELFY Y IR /S5y D Header SHTIZRELF-184E. Z{E L - Command
header # 754 <) MCUIZ#ELZEY, BL. Command version [FtH 2% 1) MCU THRESNT=-
Command version [T EEZXNFEJ, £f-. Command datasize (0 I ELEZTIhET, COBF, a7V
RIZxtisd 20EBIEETSNEREA. VI I X 5y D Header BITIZEKBRT HDIERD &S5 H5—R
T3,

o ZELEUHI IR RSy D Header MEZESNTLWSAHHREEL D

o ZIELFEYUHU IR /Yy D Command version At H >4 1) MCU TERE & 1= Command version
LERLD

e Command class E 7= Command "R EHRIETH S

e Command data size TIEE SNfzT—2H 4 X5 D Command data #Z{ETEHEM o1

754 <) MCU flll%. Z{EL1=/%4 v D Command info DJE L E Y kA 0: Command THBZ L%
WEITBHET, Eh4 1) MCU ITOH Header ST LB ERHTEET,

1.8 APl O#=
AED21—ILIZEENS APIBE#ZER 1-12 12 RLET,

= 1-12 AP B —%&

BA% R %GR BA

R_FWUPCOMM_Open() AED21—ILRUARED2—/ILATERT 5EE
FrYrIVEA—TLET,

R_FWUPCOMM _Close() RXECI—LRUAES1—ILATERT 5EE
FryrILEIO—XLFET,

R_FWUPCOMM_CmdSend() thoAY) MCUICRLTav Y REEEL. Th
[Cxdd BmEEZELET,

R_FWUPCOMM_ProcessCmdLoop() T54<)MCUMSDATY FEZIEL., ST
BNURZEETLET, TOHR, ATV FDE
THRREEELES.
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2. API1E#
REV2A—ETREOXHTHFEEZHELTLET,

21 N—F2TT7DEK
CHERAIZE S MCUABUTOMEEE Y R— L TWAIRENHYFET,
¢ SAU

22 VYIFDITTDOEKR
AED2—ILEIUTORSANEKFELTWET,

o R— FHHR—k/8yr—2(r_bsp)
e UART Communication F 3 4 7\(Config_UART)
e SPI (CSIl) Communication K3 4 7\(Config_CSI)

23 i R—FrEShTWBY—ILFI—2
RED21—)LIT 76.1 SEREREREE] ITRTY—ILFz—2UTEMFEEELTWET,

24 ANYFIT7A)

FTRTHOAPIFUHLEENEYR— T D404 02 —T 2 —XAE&E(E r_fwupcomm_if.h 77 A JLIZEEE &
NTWES,

r_fwupcomm_config.h 7 7 4 JLIZ, EJL FEFICERERARELRI Y T4 FaL—>avFToavEaERELE
ED

2.5 EHH
CDEVA—ILIZFANSICI ZFERALTWVEY, CnoDEI(E stdinth TEEINTLET,
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2.6 TN IILEDERTE

AED2—ILDAVITI« T L—23 04T avDRER. r_fwupcomm_config.h TITLET,
AT avBBLURTEEICET S5HBER 21 AV 749 L— 3 VBEICRLET,

£ 21 V749 L— 3 UERE(r_fwupcomm_config.h)

aYI749Lb—3avAt T3 o(r_fwupcomm_config.h)

FWUPCOMM_CFG_PARAM_CHECKING_ENABLE
XTI+ RE 0

0: ENFBICNSGA—2F v o DUNEEI—F
MoEBLET,

1: ENFRBICSINSA—EF v I ONEEI—F
IZEHET,

AT avic
BSP_CFG_PARAM_CHECKING_ENABLE # %%
TdE, VRATLADT 74 FERENFEREINE
ElR

FWUPCOMM_CFG_DEVICE_PRIMARY
XTI74I & “0": RL7T8 DIFE. EBEFE

0: h>451) MCU
1: 754<1) MCU

FWUPCOMM_CFG_TARGET_MCU
XFTAI KL “1”: RLT8 DIBE. TEFE

TS54<1) MCU ERBFICENRERETT .
BHHAZEDEHUHF ) MCUERELET,

0: 77—R k- E—F#{F->= RXMCU

-FW & o O— KB, 1024B B AL T @IS H1E

1. RAVA—FR - E—F#FE>zRL7T8 B L WIETE
MCU

-FW o o— K., 512B B TEEHIH

FWUPCOMM_CFG_CH_INTERFACE
T ITAIREUTTY,
“30”: RL78/G23 7O< x4 +
“32” : RL78/G22 7O< x4 +

FERYTLIBEIPESIVBEARERELET.
20: RL78/G23 CSl21

21: RL78/G22 CSl21

30: RL78/G23 UART3

32: RL78/G22 UART1

FWUPCOMM_CFG_SPI_CSI_SO_PORTNO
XTFIHILMEILUTTT,

“77 . RL78/G23 7O x4 b+

“77 . RL78/G22 DO x4 b

SPIBIEMD CSISO DAR— +ESERELET .

FWUPCOMM_CFG_SPI_CSI_SO _BITNO
T IHILNEILUTTT,

“2” :RL78/G23 7oLy b

“2” . RL78/G22 7O x4 b

SPI&{ED CSI SO DHR— FDIHFE S EHELF
ERS

FWUPCOMM_CFG_SEND_PACKET BUFFER_SIZE
XF T4 FIUTFTT

“1048U” : RL78/G23 M 7O 4 k

“520U” : RL78/G22 7O Lz b+

ARVEDEENY I F7HAXERELETS . YA
RE8LEMND 4 DERERET HSVENHY F
?_O

FWUPCOMM_CFG_RECV_PACKET_BUFFER_SIZE
KT T4 MILUTFTY,

“1048U” : RL78/G23 D FE ST 4 b

“520U" : RL78/G22 7O x4 b

ARVEDRENY I7HAXERELFETS . YA
RF8ULMD4DEHEEEST PRENHY F
?—O

FWUPCOMM_CFG_DEVICE_ADDRESS
XTI 4L RIE “OxA0”

CHDTNAADEEFT FLRZEHRELET,

FWUPCOMM_CFG_CMD_SEND_TIMEOUT
XTI 4L R E “500U”

BEOEES A L7V NEMERELFET., B
SUBTT.

FWUPCOMM_CFG_CMD_RECV_TIMEOUT
XF 74U M 500U

BIEDZEFZRALTY FEBZRELET, BALE
YT,

FWUPCOMM_CFG_CMD_COMMON_ENABLE
XTI AILRE 1

Common aAX Y RZEMIZTHMERLET,

RO1AN7825JJ0111 Rev.1.11
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FWUPCOMM_CFG_CMD_HANDLER_COMMON
XT 74 I I “R_FWUPCOMM_CmdHandler_ Common”

COMMON av > FERELIzEEITHUEEND
NV RSEBBERELFY,

FWUPCOMM_CFG_CMD_FWUP_ENABLE
XTI AIRE 1

FWUP O< > REEMIZTHMEIRLET,

FWUPCOMM_CFG_CMD_HANDLER_FWUP
XF 74U kE “R_FWUPCOMM_CmdHandler FWUP”

FWUP a3 2 FZEZELIELEITFUHSND/NY
FoE#BBRZERELEY,

FWUPCOMM_CFG_CMD_VER
XTI A ML “0x01”

ARV RON—Ca v ERELET,

FWUPCOMM_CFG_CMD_FWUP_START_DATA_SIZE
XF T+ kL “oU

FWUP_START <Y RIZfHMg 357 —4H (4 X%
HELET,

FWUPCOMM_CFG_CMD_FWUP_WRITE_FW_BLOCK_SIZE
XF 74U hE “1024U

FWUP_WRITE 2% > FIZffing % FW By o4
AZXERELET,

FWUPCOMM_CFG_CMD_COMMON_MAX_DATA_SIZE
XTI+ kT “120°

COMMON o< > RIZf¥ 3 T—4 44 XADHRK
ExEHRELET,

Ff-. fCLK=32MHz Di5FE. REY 1 —ILHAERAT % SAU UART E ¥ 1 —)L(Config_UARTX)M%{E A
bitrate & & U52{E F bitrate % 500kbps A TFIZERTEL TL FZ&LY, fCLK #EE T 5545, birate flEZRE L

TLZ&aly,
RO1AN7825JJ0111 Rev.1.11 Page 14 of 45
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27 Yooy tOa—Fy4 X

RK7TVr—2av/—bONRyr—2IC&8FN(Y0TLTA0Y) O ROM, RAM 4 X%k 2-2

[TRLET. CORDEIFLUTOERHTHEELTVET,

EPa—I)LYED 3> r_fwupcomm rev.1.11

3 2/31 5/3—2 3 > : Renesas Electronics C/C++ Compiler for RL78 Family V1.15.00

CC-RL

o HBIELAIL : A X &

-

=17

1 & (-Odefault)

o —ELSHROLUVER B ZHIBRT 5 (-optimize=symbol_delete)
e RL78/G23 bootloader 7R x4/ k : "far_rom"sRE &*H#h1t

® 2292707z y b (FEEH) O ROM, RAM H4 X

ROM, RAM ®a— KH# 4 X
FALR | HE BRAT ) (Rl byte) JOvI g
RL78/G23 | ROM 21,973 app_rl78g23 fpb_w_buffer
21,329 bootloader rl78g23 fpb_w_buffer
RAM 3,907 app_rl78g23 fpb_w_buffer
1,363 bootloader rl78g23 fpb_w_buffer
RL78/G22 | ROM 13,550 app_rl78g22_ fpb_w_buffer
12,618 bootloader _rl78g22 fpb_w_buffer
RAM 2,315 app_rl78g22_ fpb_w_buffer
787 bootloader rl78g22 fpb_w_buffer
230707y b (2EEH) O ROM, RAM #H4 X
ROM, RAM ®a—KH 4 X
— . s ER AT (B byte) o
TINA R %8 CORL Joozy r4
RL78/G23 | ROM 7,279 app_rl78g23_fpb_wo_buffer
24,895 bootloader _rI78g23 fpb_wo_buffer
RAM 3,617 app_ri78g23_fpb_wo_buffer
3,901 bootloader_r78g23 fpb_wo_buffer
RL78/G22 | ROM 7,283 app_rl78g22_fpb_wo_buffer
15,295 bootloader _rl78g22 fpb_wo_buffer
RAM 2,033 app_rl78g22_fpb_wo_buffer
2,317 bootloader_rlI78g22_fpb_wo_buffer
RO1AN7825JJ0111 Rev.1.11 Page 15 of 45
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2.8 51

AP BAMDEIMTHERAT 2BER. INERDOEREZRLET.,. ChSXAPIBEO IO 24 TEEL L
312 r_fwupcomm_if.h TEREH I TLET,

/¥ BAR—A VI =T 1 —REFRT DRITHERT SHBER ~/
typedef struct r fwupcomm timer
{
r fwupcomm_ start_timer t start; // #AX—DHV Y FFRKREHBA~ADKRS V4
r_fwupcomm stop_timer t stop; // BAX—DAI Y MELEEBADKRLS 45
} r fwupcomm timer t;

/* WHAMERFIC open EARDEIE L THEAT HEERK ~/
typedef struct r fwupcomm cfg
{
r fwupcomm timer t timer; // BAX—AHZ—T1—X
} r fwupcomm cfg t;

/* ARV NMERERTET EER +/
struct r fwupcomm cmd info

{
uint8 t device address; // ARV FEFEEDTNARAT LR

uint8 t class; // Command class

uint8 t type; // Command

uint8 t arg; // Command argument
uintlé t data size; // Command data H4 X
const void *data; // Command data ~DHRA >4
uint8 t id; // Command ID

}s

/* LARURIGHREKRINT SEEKR ~/
struct r fwupcomm resp info
{
int8 t result; // Command result
void *data; // Response data DEIME~DRA 4
uintlé t data size; // Response data DIEHMEDH A X
}i

/* AT FEERIC CmdSend BABOD5I%E LTHEAT HEBER ~/

struct r fwupcomm cmd instr

{
uintlé t timeout ms; // ARV FEENS LARVAZEFETODR A LT MM
r fwupcomm cmd info t cmd; // AR FIEHR
r fwupcomm resp info t resp; // LRARURIEIREME

}i

RO1AN7825JJ0111 Rev.1.11 Page 16 of 45
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~

E®va—JL

/* Command class #E&T HFHIER ~/
typedef enum
{
FWUPCOMM CMD CLS COMMON = (0),
FWUPCOMM CMD CLS FWUP = (1)
} r fwupcomm cmd class t;

// Common AV K
// FWOP AR Y K

/* Common command class MOV REZTFEET HHER ~/

typedef enum

{
FWUPCOMM CMD COMMON DATA SEND
FWUPCOMM CMD COMMON DATA RECV,

FWUPCOMM CMD COMMON NUM COMMANDS

} r fwupcomm cmd type common t;

(0), // DATA SEND AT K

// DATA RECV AT Yk

// BEINTULS Common AT KD

/* FWUP command class DAYV FZEHRT HHIER ~/

typedef enum

{
FWUPCOMM CMD FWUP START =
FWUPCOMM CMD FWUP WRITE,
FWUPCOMM CMD FWUP INSTALL,
FWUPCOMM CMD_ FWUP CANCEL,
FWUPCOMM CMD FWUP VERSION,
FWUPCOMM CMD FWUP NUM COMMANDS

} r fwupcomm cmd type fwup t;

(0),

// START A< > K
// WRITE ARV K
// INSTALL AV K
// CANCEL AV Y K
// VERSION AX Y K
/) EEENTWA FWUP AT Y KO

RO1AN7825JJ0111
May.29.26
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29
APIBABORYEZRLET., COFERIAPIBEHKOTO NS A4 TEE & & 412 r_fwupcomm_if.h TEE

RYTE

HEhTLET,

typedef enum

{

FWUPCOMM SUCCESS = 0,
FWUPCOMM ERR INVALID PTR,
FWUPCOMM_ERR INVALID ARG,
FWUPCOMM ERR NOT OPEN,
FWUPCOMM ERR ALREADY OPEN,
FWUPCOMM_ERR INVALID CMD,
FWUPCOMM ERR INVALID RESP,
FWUPCOMM ERR RECV_RESP TIMEOUT,
FWUPCOMM_ERR_NO_CMD,
FWUPCOMM ERR CH ALREADY OPEN,
FWUPCOMM_ERR CH_SEND,
FWUPCOMM ERR CH SEND BUSY,
FWUPCOMM_ERR CH_RECV,
FWUPCOMM ERR CH RECV_NO_DATA,

} fwupcomm err t;

// BIBTESNIzRA VR EHMNFIETT,

/] BIBICEINFINSA—ERRETT,

/] BDa— LA HEIEEShTUOERA,

/] BV a—IIEBRICHBE S hTLET,

// BIBTESN-aT Y FAFETY,

/) BIELERENFETT,

/] BEEBET AL LTI LEL,

// ARV EERELTLWEERA,

/] BEFYRLNBMDES 2—LIZE>THEAZATLET,
/] BEFY¥RIBT—HFEITKKLEL R,

/] BEFYRUNES—REDHT—2EEITKBKLEL
/] BEFrRILDZEIZKBLELE,

[/ BEFYRIVICTHAERET—28HY FEA,

RO1AN7825JJ0111

Rev.1.11

May.29.26

Page 18 of 45
RENESAS




RL78/G22, RL78/G23 J7—L9xz77yvIT—rEBEES 21—

2.10 for 3. while XX, do while XIZDL\T

ARES1—IILTIE. LOREDOREEFLUIEZE T for X, while X, dowhile X (JL—TE) #FERHLT
WET, cho)L—T0EIZ(X, TWAIT LOOP] X —7J—F&lLfzaAvbZERIBRLTWET, F071=
H., W—TRBIZA—FHRT A IILE—TDUNBEHAATIHEE. TWAIT_LOOP| THUDUNEEZKRE
TEFET,

UTICRdRHZRLET,

while XD :
/* WAIT LOOP */
while (0 == SYSTEM.OSCOVFSR.BIT.PLOVF)
{
/* The delay period needed is to make sure that the PLL has stabilized. */

for X DA :

/* Initialize reference counters to 0. */

/* WAIT LOOP */

for (i = 0; i < BSP_REG_PROTECT TOTAL ITEMS; i++)
{

g _protect counters[i] = 0;

do while XD :
/* Reset completion waiting */
do
{
reg = phy read(ether channel, PHY REG CONTROL) ;
count++;
} while ((reg & PHY CONTROL RESET) && (count < ETHER CFG_PHY DELAY RESET));
/* WAIT LOOP */
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3. APIE#H
3.1 R_FWUPCOMM_Open RE %K
* 3-1 R_FWUPCOMM_Open BS&it+k

Format fwupcomm_err_t R_ FWUPCOMM_Open(r_fwupcomm_hdl_t *hdl, void *cfg)

Description | REV 12— LRUKRED 21— I)LATHERATIEEF vy RILEA—TOLFET, COBEHKIE
o API B =AY DHEIIETINLIBELHY FT,

Parameters | hdl : E a2 —ILD/N\V KD
cfg: EDa—ILOWELICHELRIRREF > -BEAREH

Return FWUPCOMM_SUCCESS EEICHEEShFE L],

Values FWUPCOMM_ERR_INVALID_PTR B CANShfzRA A A NULL TT,
FWUPCOMM_ERR_ALREADY_OPEN BRlcA—TVETY,
FWUPCOMM_ERR_CH_ALREADY_OPEN | @{EF v RIMERIZA—TUFTY,
FWUPCOMM_ERR_NOT_OPEN BEFYRILODHEICKBLEL .

Special —

Notes

i

fwupcomm err t fwupcomm err;

r fwupcomm hdl t fwupcomm hdl =

{0};

r fwupcomm cfg t fwupcomm cfg;

fwupcomm cfg.timer.start =

fwupcomm cfg.timer.stop =

fwupcomm err =

demo_start timer;

demo_stop_ timer;

R _FWUPCOMM Open (&fwupcomm hdl, &fwupcomm cfg);

3.2 R_FWUPCOMM_Close Ei#x

% 3-2 R_FWUPCOMM _Close Ba#tit#

Format fwupcomm_err_t R_ FWUPCOMM_Close(r_fwupcomm_hdl_t *hdl)

Description | KREL 12— )LRUARED 1 —/)LATHERAT I2EEFryrrILEIA—XLET,

Parameters | hdl : EPa—ILD/N\Y K5

Return FWUPCOMM_SUCCESS EgEcyvn—XanFELf=,

Values FWUPCOMM_ERR_NOT_OPEN EVa—VEA—TrEhTLEHA,
FWUPCOMM_ERR_INVALID_PTR Bl TANSINTzRA 2 H NULL T,

Special —

Notes

fi):

fwupcomm err =

R _FWUPCOMM Close (&fwupcomm_ hdl) ;

RO1AN7825JJ0111
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3.3 R_FWUPCOMM_ProcessCmdLoop %k
% 3-3 R_FWUPCOMM_ProcessCmdLoop B %4k

Format fwupcomm_err_ t R_ FWUPCOMM_ProcessCmdLoop(r_fwupcomm_hdl_t *hdl)

Description | 754 <! MCUDLDIT Y FEZEL. ®ETHINUFTEETLET, ZOH., O
TUFDETHREEELFEFS, ATV FEHFLEZITLTLWSEAVFY MCU L, D
B ZEHMICETLTLRZELY,

Parameters | hdl : EZ 2 —I/ILD/N\Y K5

Return FWUPCOMM_SUCCESS EERTLEL,

Values FWUPCOMM_ERR_NOT_OPEN ECa1—LFA—TUEhTOEEA,
FWUPCOMM_ERR_INVALID_PTR S TARnSINIZARA U 2HNULL T,
FWUPCOMM_ERR_INVALID_ARG BIMTAANSINI=ZNSTA—FIHRFRIETT,
FWUPCOMM_ERR_NO_CMD OV RERELFEEATL
FWUPCOMM_ERR_INVALID_CMD FEGZaATURFERZELFEL,
FWUPCOMM_ERR _CH_SEND BIEF v RILHEEFREBIZKELE L,
FWUPCOMM_ERR CH_RECV BEFvRILAZELEBIZKEBLEL,

Special —

Notes

1.
do

{
fwupcomm err = R FWUPCOMM ProcessCmdLoop (&fwupcomm hdl) ;
}while ( (FWUPCOMM SUCCESS == fwupcomm err) || (FWUPCOMM ERR NO CMD == fwupcomm err)) ;
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4. KED1—ILDILEERE
REDa—)ILOOI2 RFDEMAEE., BEAXOEFSEICONVTHBALET,

41 a2 FDEM

AKEDI—IIVNZFOEESINTWLWSFWUP Y2 K, Common <> FIZEBMLTEENDATUREE
EITDHAHEFEHBALET, ZZTlk., [UserDefined] &UY5 Command class &2 @ TADDITIONAL1] .
TADDITIONAL2] @2 D2Mav>Y KEEMLES,

(1) UserDefined A% > FEEHET DY —R T 74 LB r_fwupcomm_cmd_user_defined.c)&E~NyF T 7
A JL(f5: r_fwupcomm_cmd_user_defined.h)Z R L ZE T,

ANYE T 7 AI)LIZIE r_fwupcomm_ifh Z4 P I— KL, Y—R T 74 ILIZIEHER L 1= UserDefined 1<
VRDAYETFAINEAUTIL—RLTLEEL,

(2) ~NyHT7AILIZ, UserDefined a7 > FEEET 55 (i
r_fwupcomm_cmd_class_user_defined_t)Z{Ef L. ADDITIONAL1, ADDITIONAL2 o< > K& &9 5l
EFEFEERLFET, JIZFRORRIC. ERBERIINEFEERLFET,

typedef enum

{
FWUPCOMM CMD USERDEFINED ADDITIONALI,
FWUPCOMM CMD USERDEFINED ADDITIONALZ,
FWUPCOMM CMD USERDEFINED NUM COMMANDS

} r fwupcomm cmd class user defined t;

(8) Y—RIZ7AIIZ, r_fwupcomm_cmd_table_t ZMDEFIZEZE L. BHNDEEIZ ADDITIONALT,
ADDITIONAL2 a7 > FOBEHREZEXZLET T,

const r fwupcomm cmd table t
r fwupcomm user defined cmd table [FWUPCOMM CMD USERDEFINED NUM COMMANDS] =

{
{ FWUPCOMM CMD USERDEFINED ADDITIONALl, 0x01, 0U, 0U },
{ FWUPCOMM CMD USERDEFINED ADDITIONAL2, 0x02, 0U, 0U }
}s

r_fwupcomm_cmd_table_t #(& r_fwupcomm_ifh [CERINTEY. FAV/N\DEZRIUTOEY TT,

typedef struct r fwupcomm cmd table

{

uint8 t type; // SMDAI Y FERTE (FNEF)
uint8 t value; // SDAR Y FDORIETHEONDERDIE
uintl6 t cmd data max size; // TMAT 2 F® Command data DAY A X

uintl6 t resp data max size; // TMAY KM Response data DIxAH A X
} r fwupcomm cmd table t;
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4) Y—RIF7AIIZ, EH2H) MCU A UserDefined A<¥ > KEZELEBICETTINEERER LT
N RSEBZEELET,
513D r_fwupcomm_cmd_info_t BDRA V2 EHIZIE., ZIE L2372 FOEHR(Command
argument ¥ Command data ~DRA V2 F)BNA->THY., 2Oy FEHRESELTZIONV K
SEABANTNEEZERL. BUL<3I8D r fwupcomm_resp_info t BDRA 2 E#HIZ., TS514<)
MCU IZi2{ET B L AR > AD1E#(Command result, Response data ~MD7R4 >4 . Response data
YA X)EHRMLET,

void R_FWUPCOMM CmdHandler UserDefined(r fwupcomm cmd info t *cmd,
r_fwupcomm resp info t *resp)

{
if ((NULL == cmd) | | (NULL == resp))
{
return;

}

f (cmd->type >= FWUPCOMM CMD USERDEFINED NUM COMMANDS)
{
return;

}

switch (cmd->type)
{
case FWUPCOMM CMD USERDEFINED ADDITIONALI:
/* ADDITIONALL OV Y R2{ERFICRITT HME Lk
break;
case FWUPCOMM CMD USERDEFINED ADDITIONALZ:
/* ADDITIONAL2 A Y FRERFIZETT HUEEFR ~/
break;

(5) %ZIFEYV—RT7A4IILTESELT= UserDefined 237 > F® r_fwupcomm_cmd_table_t 22D E 5 % .
AYETFA)IZextern EE LET . Ffz. EHRIC UserDefined 33> FO/NY FSE#HZETA L4
1 JEELET,

extern const r fwupcomm cmd table t r fwupcomm user defined cmd table
[FWUPCOMM CMD TOMMON NUM COMMANDST;

#if FWUPCOMM CFG DEVICE PRIMARY == (0) // £AVHY MCcUDAEMICTSHTo 0O
void R FWUPCOMM CmdHandler UserDefined (r fwupcomm cmd info t *cmd,

r fwupcomm resp info t *resp); - - - o

#endif

(6) r_fwupcommssrc¥commands¥r_fwupcomm_cmd.h 7 7 4 JLIZ, UserDefined <> FOANYF T 74
WEAIL—FLEY,

#include "r fwupcomm cmd common.h"
#include "r fwupcomm cmd fwup.h"
#include " r fwupcomm cmd user defined.h"

(7) r_fwupcomm_cmd.h T77A4IICEERSINTLNS FWUPCOMM_CMD _NUM_CLASS ¥4 0|2,
UserDefined a7 > KEMEDIAT Y FISROBHMEANLET,

#define FWUPCOMM CMD NUM CLASS (FWUPCOMM CFG CMD COMMON ENABLE +
FWUPCOMM CFG_CMD_FWUP ENABLE + 1) - T -
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(8) r_fwupcomm_cmd.h 7 7 A JLICEESINTLVS r_fwupcomm_cmd_class_t 5I1ZE! (2, UserDefined O
RUNERTINEFZEMLES,

typedef enum
{

FWUPCOMM CMD CLS_COMMON = (0),
FWUPCOMM CMD CLS_FWUP = (1),
FWUPCOMM CMD CLS USERDEFINED = (2)

} r fwupcomm cmd class t;

(9) r_fwupcomm_cmd.c 7 7 4 JLIZEZE SN TLVS r_fwupcomm_cmd_def table_t 22D EF(Z.
UserDefined <> KZEBMLEYT,

const r fwupcomm cmd def table t r fwupcomm cmd def table list[] =

{

[FWUPCOMM CMD CLS COMMON] = {r_ fwupcomm common cmd table, FWUPCOMM CMD COMMON NUM COMMANDS},
[FWUPCOMM CMD CLS FWUP] = {r fwupcomm fwup cmd table, FWUPCOMM CMD FWUP NUM COMMANDS},
[FWUPCOMM_CMD CLS_USERDEFINED] = {r_fwupcomm user defined cmd table,

FWUPCOMM_CMD USERDEFINED NUM COMMANDS}
}i

r_fwupcomm_cmd_def table_t 2 r_fwupcomm_cmd.h [CEZ SN TH Y. table A VNI, V—R
774 IILTEE LT r_fwupcomm_cmd_table t 22DEF|%. num_cmd * > /\[Z[EZ D Command class @
AU FHEREELEY,

typedef struct

{
const r fwupcomm cmd table t *table;
uint8 t num cmd;

} r fwupcomm cmd def table t;

(10) r_fwupcomm_cmd.c 7 7 A JLIZEZ SN TLYS R_FWUPCOMM_CmdHandler_t #@D&EFI(Z, YV —X
J7AILTES L= UserDefined a7 > FD/\> RSB EEBMLETS,

#if FWUPCOMM CFG DEVICE PRIMARY == (0) /) 'AUEY) MCcUDAEHIZT ST 0
const R _FWUPCOMM CmdHandler t r fwupcomm cmd handler 1list[FWUPCOMM CMD NUM CLS]

{

[FWUPCOMM_CMD_CLS_COMMON] = FWUPCOMM_CFG_CMD_HANDLER_COMMON,
[FWUPCOMM CMD_CLS_FWUP] = FWUPCOMM CFG_CMD HANDLER FWUP,
[FWUPCOMM CMD CLS USERDEFINED] = R FWUPCOMM CmdHandler UserDefined
}i
#endif

av Yy REMFIEFUETT, r_fwupcomm¥src¥commands 7 # LA RNIZFWUP aX Y RAEZR I 74
JL(r_fwupcomm_cmd_fwup.c, r_fwupcomm_cmd_fwup.h)& Common <> FREAEE 771 )L
(r_fwupcomm_cmd_common.c, r_fwupcomm_cmd_common.h)H Y EFT DT, BEIZL TS,
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42 BEAADERE
REVa—)LIE, SAU ALV UART BIEICOARBLTWEY, SITR, tOBEARICEET S
HEREHRALES,

421 BEAF2—T7I—X
AKED2—LTIENT Y FREZTIBOBEA VFI—Tz—REHELTHEY.
r_fwupcommy¥src¥connectivity¥r_fwupcomm_ch.h TUTD L S ICERINATLET,

typedef struct r fwupcomm ch api

{

fwupcomm err t
void (*close) (void);
fwupcomm err t
fwupcomm err t

void (*rx reset) (void);

} r fwupcomm ch api t;

(*open) (void) ;

(*send) (uint8 t *src, uintl6 t size);

(*recv) (uint8 t *dest, uintlé6_t size);

4.2.1.1 fwupcomm_err_t (*open)(void)
& 4-1 open Btk

Format fwupcomm_err_t (*open)(void)

Description | @EF ¥ RILEF—TULET,

Parameters | —

Return FWUPCOMM_SUCCESS EFBIZO#eEnEz L,

Values FWUPCOMM_ERR_CH_ALREADY_OPEN | B{EF v RILHBRIZA—TVHETY,
FWUPCOMM_ERR_NOT_OPEN BEFYRILODHEICEKERLELE,

Special —

Notes

4.2.1.2 void (*close)(void)

& 4-2 close BT H

Format

void (*close)(void)

Description

BEFYRLEIO—XLET,

Parameters

Return
Values

Special
Notes
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4.2.1.3 fwupcomm_err_t (*send)(uint8_t *src, uint16_t size)
# 4-3 send B

Format fwupcomm_err_t (*send)(uint8_t *src, uint16_t size)

Description | @EF v RILEFEALTT—2Z#ELET,

Parameters | src : #EET—2 DEMEADRA >4
size : FET—2 Y1 X

Return FWUPCOMM_SUCCESS EEIZHEEESnFE L,

Values FWUPCOMM_ERR_INVALID_PTR src R4 2 AN NULL TF,
FWUPCOMM_ERR_INVALID_ARG size M0 TY,
FWUPCOMM_ERR_NOT_OPEN BEFY¥RADBA—ToEIhTLWEEA,
FWUPCOMM_ERR_CH_SEND_BUSY BEFYRILNES—KED-OT—2E(E

[CRBLFEL,
FWUPCOMM_ERR_CH_SEND BEFvyRILNT—R2EEICKRRLEL,
Special —
Notes

4.2.1.4 fwupcomm_err_t (*recv)(uint8_t *dest, uint16_t size)
5 4-4 recv BEEULHR

Format fwupcomm_err_t (*recv)(uint8_t *dest, uint16_t size)

Description | BIEF ¥ RILEFERALTT—2%RELET,

Parameters | dest : 2ET— 2 &M T 5/ v T 7~ ~DKRA 242
size : BERET—HHAX

Return FWUPCOMM_SUCCESS EEIZHEEESnE L,

Values FWUPCOMM_ERR_INVALID_PTR dest /R4 > 2 A NULL T,
FWUPCOMM_ERR_INVALID_ ARG size 0 T9,
FWUPCOMM_ERR_NOT_OPEN BEFY¥RADBA—ToEIRhTOWELA,
FWUPCOMM_ERR_CH_RECV_NO_DATA | BiEF ¥ RIIZH+RHBZET 2L HY FE

Ao

Special —

Notes

4.2.1.5 void (*rx_reset)(void)

% 4-5rx_flush A%kt

Format

void (*rx_reset)(void)

Description

BIETF v RILERERARGREICLET,

Parameters

Return
Values

Special
Notes
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422 BEARDEEAZE
(1) ZELFE-WLWEBEARZFEST, 421 DBEA VA —TJ—RAOBYEZRELET,

(2) Tconstr_fwupcomm_ch_api_t] E® r_fwupcomm_ch_api Z#ZE&L. ERL=@EA v 5 —
TI—ADEBTUTOES ML LET,

const r fwupcomm ch api t r fwupcomm ch api =

{ .open = r fwupcomm rx sci uart open, // open
.close = r fwupcomm rx sci uart close, // close
.send = r fwupcomm rx sci uart send, // send
.recv = r fwupcomm rx sci uart recv, // recv
.rx_reset = r fwupcomm rx sci uart rx reset // rx reset

}s

(8) ~NYHE T 74 IL(#: r_fwupcomm_ch_user_defined.h)ZEER L. r_fwupcomm_ch_api Z£# % extern &
ELET,

extern r fwupcomm ch api t const r fwupcomm ch api;

(4) r_fwupcomm¥src¥r_fwupcomm_private.h 7 7 A JLIZEEA 23—z —RDEEZEML. ERLLT=
ANYETFAUIDYIZA VI L—FENEESITLET,

#define FWUPCOMM CFG CH INTERFACE (2)
#if  (FWUPCOMM CFG_CH_INTERFACE == 1) /* RX SCI UART */
#define FWUPCOMM CH RX SCI UART (FWUPCOMM CFG CH INTERFACE)
#define FWUPCOMM COMM TIF (FWUPCOMM COMM IF UART)
#elif (FWUPCOMM CFG _CH INTERFACE == 2) /* USERDEFINED */
#define FWUPCOMM CH USERDEFINED (FWUPCOMM CFG CH INTERFACE)
#endif
#define FWUPCOMM USE CH (FWUPCOMM CFG CH INTERFACE)
#if (FWUPCOMM USE CH == FWUPCOMM CH RX_ SCI UART)

#include "r fwupcomm rx sci uart.h"
#elif (FWUPCOMM USE CH == FWUPCOMM CH USERDEFINED)

#include "r fwupcomm ch user defined.h"
#endif

BEAXOEEAEEIULTY,
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5. FEJAOS Y b

ATETAD Y MEI, UTOBERDELSIZ, PC EEHSNIzTS54 <) MCUA T 7ILBEIEIC
EoTEHUF) MCURBDEH I7—LOT7#ZITRY., FWUP Comm.EYa—I)ILZRAWTEHUS
JMCUIZE#HI7—LIzT7HGEL. EHUFYMCUD I 7—L9z 7Ty T T— b 2EHT 510
DHUTINTaATSLTY,

D 's
Primary MCU Secondary MCU
> U7)IBiE > U7)IBiE
P> | FWUP Comm. > FWUP Comm. |
S — P
~~“s { J "’ 7 -

~ -
~- -
-~ -
ﬁ‘ "’
***** 1010 =~

X 5-1 TEDOERH

51 TETAD Y FOERK
511 7354 <) MCU

T54<T ) MCUBIOTETAS Y FIERX65N DH T, UTDESIZTAHLEFRITFESNTLET,
e Demos¥rx65n-ck¥(aA /84 S &M FTAT Y +R)

J—to—47o>zy b
o JZT7E—FOFEEHAI: bootloader_rx65n_ck_w_buffer

FFUr—arravzy b
o JZF7E—FOFEEHA: app_rx65n_ck_primary

512 €Ah>4&') MCU
HUEY MCURBIOTFETOS Y FIUTOESIZTFNAAREIZTHILERIFEhTWET,

o YZTFTE—FOFXEEHAR: Demos¥(;h— K& )¥w_buffer¥y(FR ¥ LR)
o YZTFTE—FOLEEHFAR: Demos¥(7;R— K% )¥wo_bufferd(FR Y +R)

J—tra—4702xy b
o JZ=F7E—FOFEEHA: bootloader_(7R— K4£)_w_buffer
o JZT7E—RFOLEEHFAHR: bootloader (R— K4£)_wo_buffer

FTI)r—varJovzy ke
o J_T7E—FOFXEEHANX: app_(7R— F4£)_w_buffer
o J_TE—FOLEEH AN app_(7R— F4£)_wo_buffer
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52 ENMEIRE#E(E
THAHUEYMCUD T 7—L 97T v TIT—MIFI77—L9 77 v I T—rEDa—ILEZFRALE
T, TETOS Y FOETIZIE Windows PC [ZY—ILEA VR F—ILT BRERHY £,

521 TeraTerm DA X b—)L

Windows PC M5 754 <1 MCUAD Y Y ZILBEIZEY., BHFI7—LIIT7DA A—DFEET S
=OIZFERLEYS, TEIAS Y LTI, TeraTerm 5.5.0 TEMERERZEHE L TLVET,

AR M=LRIF, DUTILR—FDOBEREZEZR 5-1 DRICREL TS,

= 5-1 @EIETHE

wls RE
BEAX SR EIE
EvkL—F 115200bps
THR 8EvF
N7 4 L
AbvTEY b 1Ew K
20—l RTS/CTS

5.2.2 Python ETIREDA VX b—JL
Renesas Image Generator (image-gen.py) CHIHif A —C L BHA A —DHFERT H=HICFERALET .

Renesas Image Generator (&, UTD2@BY DERT—FZERTEET,

— ROM 54 XAKELVMCU (f5l : RL78/G23) : ECDSA #:&IRL. BLT—42 &R

— ROM H 4 XAUNELYMCU (f5l : RL78/G22) : SHA256 %:&#IRL. B/ T—4 T1ERK
RL78 7O < x4 +® r_fwup_config.h ® FWUP_CFG_SIGNATURE_VERIFICATION <% 0O £ R
BRELTLIEELY,

TEIOT Y FTIL, Python 3.10.4 TEIMERERZEREL TLET,

F1=. Python DEEFIES 4 7S5 1) (pycryptodome)EERA L FEFFT DT, Python 24 VX b—JLiR, a7
F7AVT RO LUTDpipaT Y RERTL, SATSVDA VR M—ILETH>TLEELY,

pip install pycryptodome

523 759 iasA43DA R M—)L
HPA A —CEEFTAL-HD TSV 1TAEBVBRETT,
TEF7OT 1% kTIL. Renesas Flash Programmer V3.21.00 Z#A L TWEY,

Renesas Flash Programmer (Programming GUI) | Renesas JL A H X
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53 7R xY FOETFIE

AETIE, RL78/G23 #HlIZTETAS Y FORTFIEFERH L TLVET, 1D MCUERIZELTD
TEIOD Y FOERTFIBIZEBETT A, BMEERREDH MCU BICERYFEI DT, %95 MCU
WRD 161 BEHRIRE] ZHEL TS,

LUBEIEZ FWUPCOMM £ 2 2 — /)L UART BIEZ TG EDETFIBICHY £, SPIAEEDIGEDHRE
FEIF 155 IAAVHEDBEARNSPIOBEDTEIOD Y FORTEAZE] 28BLTLESL,

5.3.1 ETEE
RL78/G23 D ENERERIRIZE(6.3.1) T #EBE L £,

532 FTEIODIY FOEE
TS4<YMCURDTOS Y b, EAUAY MCUBAD IO Y FEBELET,
5321 7T54%') MCUB®DNHA A —D EEHA A—D R

MERA A — D& % initial_firm_rx65n.mot, BE# A A — & % update_firm_rx65n.rsu & LT, #EA A —D
EREHAA—DOERFIRZRBALET,

(1) e?studio [ bootloader_rx65n_ck_w_buffer, app_rx65n_ck_primary 7Rz t&4 Vi R— kL., E
IWELET, 2EEHFAXDIBZES. EJL FHIIZ app_rx65n_ck_primary¥src¥fwup¥app_fwup_config.h
()] rAF’F’_COIVIIVI_CONF:[G_FWUP_FULL_UPDATEJ YO OFEH%E (1) IZZEBLTLEELY,

-

18 * Update Method for Secondary MCU

19 * @: Half Update

20 * 1: Full Update

_21 *f

2 #define APP_COMM_CONFIG_FWUP_FULL_UPDATE (1)'

[
(=]

u

(2) &£702 x4 +® HardwareDebug 7 A ILFRIZ, LTDOMOT 77/ ILAER SN TSI & EFER
LFET,

e bootloader_rx65n_ck_w_buffer.mot
e app_rx65n_ck_primary.mot
(3) bootloader_rx65n_ck_w_buffer¥src¥smc_gen¥r_fwup¥tool Z A LA ICEJIL RLE=TETOS Y +D
MOT 274 ILEZHIILE T, 1=, FE#HIZ FITDemos¥keys¥secp256r1.privatekey 7 7 1 JLZH&Hh L
FY,

image-gen.py

RX65N_Linear_Half ImageGenerator_PRM.csv
secp256r1.privatekey

bootloader_rx65n_ck w_buffer.mot
app_rx65n_ck_primary.mot

(4) bootloader_rx65n_ck_w_buffer¥src¥smc_gen¥r fwup¥tool 7+ LA TUTDAT Y KEZETL., 918
A A=V FEBRLET,

python .¥image-gen.py -iup ".¥app_rx65n_ck_primary.mot" -
ip .¥RX65N_Linear_Half ImageGenerator_PRM.csv -o initial_firm_rx65n -ibp
".¥bootloader_rx65n_ck _w_buffer.mot" -vt ecdsa -key ".¥secp256rl.privatekey"

RO1AN7825JJ0111 Rev.1.11 Page 30 of 45



RL78/G22, RL78/G23 J7—L9xz77yvIT—rEBEES 21—

(5) app_rx65n_ck_primary¥src¥app_rx65n_ck_primary.h 7 7 A JL% B . DEMO_VER_MAJOR DEE# (1)
MBS 2)IZEE L., BE app_rx65n_ck_primary 7Oz H F2EILKLET, ELRLETOD IS
D MOT 77 A4 JLERHRIZ tool TAILFIZHEMLET,

41 J* FW Version definition */

42 #define DEMO_VER_MAJOR (1)
43 #define DEMO_VER_MINOR (8)
44 #define DEMO_VER_BUILD (9)

ar

(6) UTFDaATU FEEFTL, BFHAA—DFERLET,

python .¥image-gen.py -iup ".¥app_rx65n_ck_primary.mot" -
ip .¥RX65N_Linear_Half_ImageGenerator_PRM.csv -o update_firm_rx65n -vt ecdsa -key
".¥secp256rl.privatekey"”

tool ZHILFIZHEAS A —DEBEHAA—UDNEREIN TS EZHRL TS,

Image-gen.py

RX65N_Linear_Half ImageGenerator PRM.csv
secp256r1.privatekey

bootloader_rx65n_ck w_buffer.mot
app_rx65n_ck _w_primary.mot
initial_firm_rx65n.mot

update firm_rx65n.rsu

5322 hHhUAF) MCUBDMNEA A —DEEHA A—DFERK

WHIA A —T % % initial_firm_rl78g23.mot, FH A »* — 4 % update_firm_rl78g23.mot & LT, #EAA
A—TERHAA—COERFIEESRBALES, FEEHFAROFIEZEHLETH. 2EEHFAXLFIE
FHBETIOT., FRTSITAD Y F22ABFAXDEDICESTHI T,

(1) e? studio IZ bootloader rl78923_fpb_w_buffer, app_rl78g23_fpb_w_buffer 7R x4 b %A ViR— k
L. ELFLET,

(2) &£702 x4 +® HardwareDebug 74 ILFRIZ, LTDOMOT 77 A ILAER SN TSI L &FER
LFET,

e bootloader_rl78g23_fpb_w_buffer.mot
e app_rl78g23_fpb_w_buffer.mot
(3) Demos¥RenesaslmageGenerator 7 A LA ICEJL FLE=FTETOS T PO MOT I 7 A ILEEMLE
¥, Fl=. FEHIZ Demos¥keys¥secp256r1.privatekey 7 7 1 ILE ML FT,

image-gen.py

RL78 G23 Full_ImageGenerator PRM.csv
RL78 G23 ImageGenerator PRM.csv
secp256r1.privatekey
bootloader rl78g23 fpb_w_buffer.mot
app_rl78g23 fpb_w_buffer.mot
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(4) Demos¥RenesasimageGenerator 7+ LA TUTDIAT Y REETL. MM A—DFERLET,
SEEHFRDIFZEIX. RL78_G23_ImageGenerator PRM.csv Tl&#: <
RL78_G23 Full_ImageGenerator PRM.csv B L £,

HEB. RL78/G22 7Oz F#HMAT SHE. FHTh RL78_G22 ImageGenerator PRM.csv,
RL78_G22_Full_lmageGenerator PRM.csv ICEZE#Z T ZE W\, Fi. REEAXH"sha256’D1=&H. O
T FMD’-vtecdsa’#"-vt sha256” [CE = Z T E LY,

python .¥image-gen.py -iup ".¥app_rl78g23 fpb_w_buffer.mot" -
ip .¥RL78_G23_ImageGenerator_PRM.csv -o initial firm_rl78g23 -ibp
".¥bootloader_rl178g23 fpb_w_buffer.mot" -vt ecdsa -key ".¥secp256rl.privatekey™

(5) app_rl78g23_fpb_w_buffer¥src¥fwupcomm_demo_main.h 7 7 4 JLZBIE. DEMO_VER_MAJOR D E
(MD2)IZEE L., BE app_rl78g23 fpb_w buffer 7O x4 FZEILRKLET, EIRKLETO
D19 bDOMOT 77 A ILZERKRIC tool THIILFIZHEMLET .

il #define DEMO_VER_MAIOR (2)
#define DEMO_VER_MINOR (@)
#define DEMO_VER_BUILD (@)

6) UTDATUFZEEFTL, BFAA—CEERLET, EEEFAXDSEEIL.
RL78_G23_ImageGenerator PRM.csv Tld7% < RL78_G23 Full_ImageGenerator PRM.csv ZffH L
£,

BE. RL78/G22 7O x4y FEFAT 15A. FhFh RL78_G22 ImageGenerator PRM.csv,
RL78_G22_Full_ImageGenerator_PRM.csv [CEEF#Z T 23\, £z, RIAXH"sha256"D =&, O
T 2 FMD vt ecdsa’Z&"-vt sha256”" [CE S X T E &Ly,

python .¥image-gen.py -iup ".¥app_rl78g23_fpb_w_buffer.mot" -
ip .¥RL78_G23_ImageGenerator_PRM.csv -o update_firm_rl78g23 -vt ecdsa -key
".¥secp256rl.privatekey”

RenesasimageGenerator 7 4 LA [CHEAA A —D L BHAA—DODRER SN TSI E#HRAL T
Ly,

image-gen.py
RL78_G23_Full_ImageGenerator_PRM.csv
RL78_G23_ImageGenerator_PRM.csv
secp256r1.privatekey

bootloader_rl78g23 fpb_w_buffer.mot
app_rl78g23_fpb_w_buffer.mot
initial_firm_rl78g23.mot
update_firm_rl78g23.rsu

533 A A—DDEZFAH
initial_firm_rx65n.mot & 75 v 254 2 T CK-RX65Nv2 iR— FICEZFAHFET,

BARIZ. #DHAA A —P(initial_firm_rl78923.mot)& 75 v 254 2 T RL78/G23-128p FPB /R— FIZE &
AHFET, BEERAHRITIEA—FOERZ OFF ITLTLZELY,
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534 J77—LoxzTF7T7vIT—FDET
VHEA A —UHEENTHETSAT) MCURRHTERA A —CDEEEFLET, ZIELI-FHA A —
DHEITIVVAICEFTAA, BERTRICBEARIAZEBCEFAA—SDI7—LozT7#EHLET,

UTOFIEICEY., 27—LIzF7T7yvTT—rEEBLTIEZE,

(1) PC T TeraTerm % 2 EI@#E L. 754 ¥ ') MCU(CK-RX65Nv2)& 41 > 4 1) MCU(RL78/G23-128p
FPB)D 1) 7L COM R— F ZBIR LERBRELZITVET,

(2) R—KFOERZHRALZET, TeraTerm ICUTD A vE—CAHAShET,
7FS4<1) MCU f

==== RX65N : BootLoader [with buffer] ====
verify install area main [sig-sha256-ecdsa]...OK
execute image ..
==== RX65N : FWUPCOMM DEMO [Primary][with buffer] ver 1.0.0 ====
Please select the target MCU to update firmware.
@0: Primary MCU
1: Secondary MCU

tHho% 1 MCU

==== RL78G23 : BootLoader [with buffer] ====

verify install area main [sig-sha256-ecdsa]...OK

execute new image ...

==== RL78/G23 : FWUPCOMM DEMO [Secondary][with buffer] ver. 1.0.0 ====

(3) 754 <Y MCUI®D TeraTerm BIE T, 77— LAY T 7EHFEEHTEHRD MCUDEEEASNL
ia—o

(4) TeraTerm ML BEHA A —TDEEEBELFET,

T54<1) MCU ID TeraTerm D[7 7 A LA Za—MWB[T7AILEEIZV VI LET,
update_firm_rl78g23.rsu Z:&R L. T2 av® R4 F Y1 I2FzvoEAN, [OKZZ Y9I LET,

BHAA—CDEEFITEBNEASN, A VA M- ILEBRRIAENPKRTITHEY IV T)EY b
L. BHAA—SDT77—LVIT7HEITENET,

T7—LOITEHFRRELEZMCUBIDA vyE—DICHAENEN—DavNA U A FERTL
NIEEMITY,
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LFIEtEHh %) MCU(RL78/G23-128p FPB)El 2 7 7 —LW =t 7EFHMR L LI-GEO O T HAHIT
ER

734<') MCU fil

Please send the firmware for secondary MCU

[S]Received 512 bytes. total 512 bytes.

Confirmed the Secondary ready state.

Send FWUP_START command... OK.

Confirmed the Secondary ready state.

Send FWUP_WRITE command... OK. (512 bytes sent, remaining 4294966784 bytes.)
[S]Received 512 bytes. total 1024 bytes.

Send FWUP_WRITE command... OK. (512 bytes sent, remaining 8448 bytes.)

[S]Received 512 bytes. total 9216 bytes.

Send FWUP_WRITE command... OK. (512 bytes sent, remaining 256 bytes.)
[S]Received 256 bytes. total 9472 bytes.

Send FWUP_WRITE command... OK. All data sent. Verification succeeded.
Send FWUP_INSTALL command... OK.

Firmware update for the device(©xA®) is successful.

tHh %1 MCU

Received FWUPCOMM_CMD_FWUP_START command.
Received FWUPCOMM_CMD_FWUP_WRITE command. size=512

W oxl1leee, 512 ... OK
Received FWUPCOMM_CMD_FWUP_WRITE command. size=512
W ox1200, 256 ... OK
W ox13e0, 256 ... OK

Received FWUPCOMM_CMD_FWUP_WRITE command. size=512

W @x4Ce0, 512 ... OK
Received FWUPCOMM_CMD_FWUP_WRITE command. size=256
W Ox4E00, 256 ... OK

verify install area buffer [sig-sha256-ecdsa]...O0K
Received FWUPCOMM_CMD_FWUP_INSTALL command.
software reset...

==== RL78G23 : BootLoader [with buffer] ====

verify install area buffer [sig-sha256-ecdsa]...OK

copy to main area ... OK

software reset...

==== RL78G23 : BootLoader [with buffer] ====

verify install area main [sig-sha256-ecdsa]...OK

execute new image ...

==== RL78/G23 : FWUPCOMM DEMO [Secondary][with buffer] ver. 2.0.0 ====
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54 PC-734<!) MCU BI®D&EAKXH XMODEM DBENDTETOAD Y FOETF
&

ATETODIY METIHILFERETIEPC-TZ4 <) MCU BDEEARIC UART TO/NALF 1) T—
FBEEERALEY,

LUTIZ., XMODEM #ER¥ 556D FIEZHREHLET,

(1) 7354<') MCU ® CK-RX65Nv2 % 6.3.3.1PC-75 4 < 1) MCU RIM@IEA X H XMODEM DIHED
BB OLSITERLTLESLY,

2 734V MCUDT7T)r— 372 Y LD srclcomm/app_comm_configh TEZESIN TS
APP_COMM_CONFIG_PROTOCOL # (2)IZERE L TL =&Y,

B) M532FETOACIYLIDEE] . 533WPAA—CDEEZTAH] OFIEEEELET .

@) T53477—L9x77yv7TT—bDEFT] T, TeraTerm Z 3E@EEEH L. 7541 < 1) MCU(CK-
RX65Nv2)&th >4 1) MCU(RL78/G23-128p FPB)D S 1) 7 JL COM 7R— MDA T, BMTHEHKEL -
USB imFD ) 7L COM R— F ZBIR LERBREZTVET,

(5) R—FDOERZEBRALZET, TeraTerm [CUTD A vE—CAHAEShFET,
7FS4<1) MCU il

==== RX65N : BootLoader [with buffer] ====
verify install area main [sig-sha256-ecdsa]...O0K
execute image ..
==== RX65N : FWUPCOMM DEMO [Primary][with buffer] ver 1.0.0 ====
Please select the target MCU to update firmware.
@0: Primary MCU
1: Secondary MCU

h2% 1) MCU

==== RL78G23 : BootLoader [with buffer] ====

verify install area main [sig-sha256-ecdsa]...OK

execute new image ...

==== RL78/G23 : FWUPCOMM DEMO [Secondary][with buffer] ver. 1.0.0 ====

6) FS54<' MCUBID TeraTerm BIA T, 77 —LDJ I 7BHEERRET SHEKD MCUDESEAAL
ia-o

(7) TeraTerm Mo BEH#HA A —DEEEBELFET,

754 <) MCU D TeraTerm D[7 7 A4 L] A Z—a—h 5 [ER%E] — [XMODEM] — [Z#E]Z#2 v oL
9., 75347 MCUDT7—Lx7EHDIZEIL update_firm_rx65n.rsu, £H>41) MCUD T 7—
Lo = 7EBHDHEIT update_firm_rl78g23.rsu Z:EIRL . [Open]ZV ) v LFET ., BEH FW DEEHFH
BENDIETHRINBEELHYET, BH. ATETOD Y I 1Kbytes DT AV Y H 4 XTDER
BEIZIEXE L TOER A,

BHAA—DOEERITEMTERLIZD U 7IL COM R— kD TeraTerm [TEHBAHA S, 41 VR
F—ILEBRREIDRTTHEVI LIz T) Y ML, BHAA—DDT7— LV I 7HERITENET,

T7—LOIT7TEHFRRELEZMCUBIDA vE—2ICHAESNEN—Da oAU A FERTL
NIETHITY,
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LTFIEtEHhoS 1) MCURL78G23-128p FPB)MAIZ 0 7 — L™ T 7EHR & L1I-BED XMODEM #5x% T
DRITHABITT,

754 <) MCU filD

==== RX65N : BootlLoader [with buffer] ====
verify install area main [sig-sha256-ecdsa]...O0K
execute image ..[
==== RX65N : FWUPCOMM DEMO [Primary][with buffer] ver 1.0.0 ====
Please select the target MCU to update firmware.
0: Primary MCU
1: Secondary MCU

> 1
Please send the firmware for secondary MCU

754 < 1) MCU 1@ (XMODEM FBIZiBH0 THE#E)

[S]Received 128 bytes. total 128 bytes.

Send FWUP_START command... OK.

[S]Received 128 bytes. total 256 bytes.

[S]Received 128 bytes. total 384 bytes.

[S]Received 128 bytes. total 512 bytes.

Send FWUP_WRITE command... OK. (512 bytes sent, remaining 4294966784 bytes.)
[S]Received 128 bytes. total 640 bytes.

[S]Received 128 bytes. total 768 bytes.

[S]Received 128 bytes. total 896 bytes.

[S]Received 128 bytes. total 1024 bytes.

Send FWUP_WRITE command... OK. (512 bytes sent, remaining 8448 bytes.)

[S]Received 128 bytes. total 9344 bytes.

[S]Received 128 bytes. total 9472 bytes.

Send FWUP_WRITE command... OK. All data sent. Verification succeeded.
Send FWUP_INSTALL command... OK.

Firmware update for the device(@xA@) is successful.
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tHhr% 1) MCU I

Received FWUPCOMM_CMD_FWUP_START command.
Received FWUPCOMM_CMD_FWUP_WRITE command. size=512

W exl1leee, 512 ... OK
Received FWUPCOMM_CMD_FWUP_WRITE command. size=512
W ox1200, 256 ... OK
W ox1300, 256 ... OK

Received FWUPCOMM_CMD_FWUP_WRITE command. size=512

W ex4Cee, 512 ... OK
Received FWUPCOMM_CMD_FWUP_WRITE command. size=256
W Ox4E@0, 256 ... OK

verify install area buffer [sig-sha256-ecdsa]...0K
Received FWUPCOMM_CMD_FWUP_INSTALL command.
software reset...

==== RL78G23 : BootLoader [with buffer] ====

verify install area buffer [sig-sha256-ecdsa]...O0K

copy to main area ... OK

software reset...

==== RL78G23 : BootLoader [with buffer] ====

verify install area main [sig-sha256-ecdsa]...OK

execute new image ...

==== RL78/G23 : FWUPCOMM DEMO [Secondary][with buffer] ver. 2.0.0 ====

55 A ICHEDORBEAXMNSPIDBZENTETO Y FOBRELIE

ATETODY MET I PERETIEIA I UEIOBEEARIC UART BIEXFEALET,
SPI BIEZEAT 5184, src/src/r_configlr_fwupcomm_config.h DREZLUTDLSICERELTLES

LY,
754 < 1) MCU(CK-RX65Nv2)fl:
£ 52 T354<!) MCU fI®D r_fwupcomm DERTE LB EHFT

JoRF 4 IYUOESE

=

Communication Interface | FWUPCOMM_CFG_CH_INTERFACE | SCI SPI (Primary MCU Only)

thA 1) MCU(RL78 MCU)I:
x® 53 EHUAY MCU D r_fwupcomm DE&EZE B HFRT

JO/NTF 4« THOES

=}

Communication Interface | FWUPCOMM_CFG_CH_INTERFACE | 20 (RL78/G23 Mi5%&)
21 (RL78/G22 MiFE)
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6. f1&%

6.1 ENEMERRIRIE
AED 21— ILOEEERREZUTICSRLET,
# 6-1 EnfEREERIREE(CC-RL)

EE AE

HERRRE ILRHXILY A=Y XE e? studio 2025-10

Cavin(s LRHBRXILY bA=Y XR& C/C++ Compiler for RL Family V1.15.00
AVRALA T3y HARRBREDOT I+ FREICUTOA TS 3 v %EBM
-lang = c99

IVTATY JRLIVTA4TY

EDa—-ILYEDaY Rev.1.11

EAR—F RL78/G23-128p Fast Prototyping Board (& &4 : RTK7TRLG230CSN000BJ)
RL78/G22 Fast Prototyping Board (& &%!4 : RTK7TRLG220C00000BJ)

USB 2 1) 7ILZEH#AR—F | Pmod USBUART (DIGILENT #)
https://digilent.com/reference/pmod/pmodusbuart/start

= 6-2 ENEFEERIRIE(CC-RX)

15H SFS

MEHRIRE LR RILY A=Y RE e? studio 2025-10

Cavik43 LEHRXILY A=Y XE C/C++ Compiler for RX Family V3.07.00
AVRALA T3y HERRBREOT I 4L FEREICUTOA T a3 v &iBM
-lang = c99

IVTATY JMLIVTATY

EDa—-ILYE a3y Rev.1.11

ERR—F CK-RX65N v2 cloud kit (& %4 : RTK5CK65N0S08001BE)

USB 2 1) 7ILZEH#AR—F | Pmod USBUART (DIGILENT &)
https://digilent.com/reference/pmod/pmodusbuart/start

& 6-3 ENEREFRIRIE(GCC)

15H S

HERRRE ILRHYRILY A=Y XE e? studio 2025-10

Cavn143 GCC for Renesas RX 14.2.0.202505
AR T3y HERRBREDOT 74 FREICUTOA T 3 v %EEMN
-std=gnu99

IVTATY LI OTATY

EDa—-ILYEDaY Rev.1.11

FRAKR—F CK-RX65N v2 cloud kit (& &%4 : RTK5CK65N0S08001BE)

USB L) 7ILZEH/R— K | Pmod USBUART (DIGILENT &)
https://digilent.com/reference/pmod/pmodusbuart/start
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RL78/G22, RL78/G23

J7—L9xz77yvIT—rEBEES 21—

6.2 UART B{EERTE

ARED21—I)LO UART BIEREEZUTICRLEY,

% 6-4 UART BIEHTE

IHE kS
Data Length 8-bit
Parity None
Stop Bits 1-bit
Flow Control None
Bitrate 500kbps (fCLK=32MHZz)
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J7—L9xz77yvIT—rEBEES 21—

6.3 TETOD Y FOEERE
ATETADY FOTNRA ABOERBRZEZUTIZRLET,

GTH. HP0FHiAR— KD PMOD #iF & USB & 1) 7 )LEHHAR— Kk, PMOD #iF® Pin1~6 & USB &
1) 7 ILEHAR— F(Pmod USBUART)®M Pin1~6 Z##t LE ¥,

Fl=. YA 2 UEBED SPI DHEDEFEBRRIL. CK-RX65NV2 Al SCISPI AL TWET,

6.3.1 RL78/G23 D ENEFERIR

ERBRZELUTICRLEYS,

6.3.1.1 <A 3 REBEIEN UART DIBE DIEGER

RiR

CK-RX65Nv2

| usB= 7l

TR —F

PMOD1

RX65N

GND

TXD
RXD [—

]

.
USB

FL78/G23-128p FPB

RL78/G23

PMOD1

6-1 RL78/G23-128p FPB 4% B X (UART)

F 6-5 CK-RX65NV2 - RL78/G23-128p FPB ] UART 5&1E D &+ =t it

CK-RX65Nv2

J24 Pin7: GND

J23 Pin2: D1/TX

J23 Pin1: DO/RX

RL78/G23-128p FPB

PMOD1 Pin5

PMOD1 Pin3

PMOD1 Pin2

RO1AN7825JJ0111 Rev.1.11
May.29.26
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6.3.1.2 <4 2 UBHEED SPI DIFE DIEGER
ATFTETOSTH FTIE. MISOBETILT Y FLTLEEL,

e

d———h\
L

CK-RX65Nv2

J.USB"/‘JT)L PMOD1

T~ 1
| )

GND LJ—

RX65N

—
U
B

f i
RL78/G23-128p FPB ==

RL78/G23

PMOD1

6-2 RL78/G23-128p FPB f&#k#% AR (SPI)

#F 6-6 CK-RX65NVv2 — RL78/G23-128p FPB [l SPI 1& {8 D &t i+ >t it

CK-RX65Nv2 RL78/G23-128p FPB
J24 Pin7: GND N J3 Pin12
J24 Pin6: SPI_SCK o J3 Pin3
J24 Pin5: SPI_MISO Wl J3 Pin5
J24 Pin4: SPI_MOSI P J3 Pin4

RO1AN7825JJ0111
May.29.26

Rev.1.11
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6.3.2 RL78/G22 OENErERIRE
EGERELUTIZRLET .

6.3.2.1 <4 3 REBEIEN UART DIBE DIEGER

-

=i\

r—

CK-RX65NV2

1
J UsB 7L PMOD1

T mok

RX65N

(8] RL78/G22 FPB | ewon2

GND

GND

(0

TXD

o—

—l 0
RXD

RL78/G22

RXD

6-3 RL78/G22 FPB #&#:#& B K (UART)

F= 6-7 CK-RX65Nv2 - RL78/G22 FPB ] UART &1E D& it F 5t it

CK-RX65Nv2

J24 Pin7: GND

J23 Pin2: D1/TX

J23 Pin1: DO/RX

RL78/G22 FPB

J8 Pin7

J7 Pin1 RX/0

J7 Pin2 TX/1

RO1AN7825JJ0111
May.29.26
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6.3.2.2 Y4 2 UBEHEED SPI DIFE DIEGER
ATFTETOSTH FTIE. MISOBETILT Y FLTLEEL,

-

Ae——3

(sos 07
usB> U7 L PMOD1

'L Tt~ ¢

CK-RX65Nv2

RX65N

TXD
RXD

RL78/G22

= 6-8 CK-RX65NV2 - RL78/G22 FPB [ SPI &1{E 0 i F x5t it

6-4 RL78/G22 FPB ###:#& R X (SPI)

CK-RX65Nv2

RL78/G22 FPB

J24 Pin7: GND

e PMOD2 Pin5

J24 Pin6: SPI_SCK o

PMOD?2 Pin4

J24 Pin5: SPI_MISO P

PMOD2 Pin2

J24 Pin4: SPI_MOSI P

PMOD2 Pin3
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6.3.3 RX65N DENEHERRIRER
BEBRZEUTISRLET,

6.3.3.1 PC-754 <) MCU BD&EEARHA XMODEM DIHE DIEHERK

PC-754 <) MCU BIDEIEAXH XMODEM D54 . CK-RX65Nv2 & PC REDiE#: I UART RAW @
BADERICIZ T, CK-RX65NV2 M USB Type-C #fiF& PC ki LET .

L

pA———3N
[

CK-RX65Nv2

RX65N
1
usB
Type-C
—
TXD
RXD

| usB 7L

| T |PMOD1

6-5 XMODEM @{E 80 CK-RX65NV2 E#EE R R

6.3.3.2 RL78 77 S Y ZFATBHHBED T4 <) RX65N 7O Y FREDTIEEIE

HAUHFYMCUELTRL78 773 MCU 2FIAT 3158, 754<VRATAY Y FOKEE RL7S
HHAICEET 2RELAHYET,

754<1) RX65N 7R 4 b®D src/smc_gen/r_config/r_fwupcomm_config.h 5REMNLUTDHRETH D
CEEHRLTLLESY, 4. RBORX6N 7Oz FTIHEEFTT .

(1) r_fwupcomm_config.h (RX65N)

FWUPCOMM_CFG_TARGET_MCU 1
AR B —FK - E—K%#-o71=RL78 $ L WEHE MCU
-FW > 0— Ki, 512B B CEESHIH
- UART bitrate 500,000[bps]LA F D% E 7]
FWUPCOMM_CFG_SCI_UART BITRATE 500000
(%4 3 URBBIES UART DIEE)
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J7—L9xz77yvIT—rEBEES 21—

7. HETECER
BHIZES
Rev. 178 R—=T RA 2k
1.00 2025.5.20 - PR FEIT
1.10 2025.12.24 - e EXa—L
— SPIE{EHEEDIEM
— JO—FKFx¥ X 7 FLADEM
— FWUP_VERSION <> FMEMm
— BIE I/F @ rx_flush BE% % rx_reset IZTRFE R
e FEIJOYDIH L
— PC o DEFH FW T— 28X A2 XMODEM Z 3B /N
— 754 <) MCU M FW BEHxtht
1.11 2026.5.29 10 e X 1-11 FWUP VERSION < > F{L# ® Response data
size & Response data B
11 o R1-12APIBEH—E
R_FWUPCOMM_CmdSend() %:&0
13,14 |e £2-1 22T 44 L— 3 VERE(r_fwupcomm_config.h)
FWUPCOMM_CFG_DEVICE_PRIMARY M:&0
FWUPCOMM_CFG_TARGET_MCU M:&n
UTDT 74 MEDEE
— FWUPCOMM_CFG_CH_INTERFACE
— FWUPCOMM_CFG_SPI_CSI_SO_PORTNO
— FWUPCOMM_CFG_SPI_CSI_SO_BITNO
— FWUPCOMM_CFG_SEND_PACKET_BUFFER_SIZE
— FWUPCOMM_CFG_RECV_PACKET_BUFFER_SIZE
e % 2-1 MTFIZ UART bitrate X 155k 280
15 e 27 Y NTOTY bODO—FHA X
EDaA—ILYE I VEEH
ROM, RAM H4 X% E#
RL78/G23 bootloader 7R 14 FDERTEEHEZEM
19 e 2.10for 3. while 3X. do while XIZDUL\T
BN
29 e 522 Python ETREDA VX F—JL
MCU IKFDE R A X DERBAZEM
32 e 5322 thrA1) MCURDWEA A—D EBHA A—
T EERD(4),(6)
RL78/G22 7O > x4 HAKDOEREA %80
38 o 6.1 BNERERRIREE
BRODED2—ILVED I VEEH
39 e % 6-4UART BIEHRT
Bitrate DIAR ZE#H
44 e 6232RL78 77 XY EFATHEENDTSA4<TY

RX65N 7Ry FRENDIEEIE
BN

N —HRIZ, spdx 77 A ILEEM
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HEIERALDFESEIE
CCTlE RAaVERLRIERYT S MERALOFERE] ITOVWTHALEY., EIOFERALOFESTBICOVNTIE. ARF1 AV MBIUTY

ZALTYITT—FEBRBLTIESL,

1. BERNE
CMOS # R NI Y RV OEIEHERBLEDLAIFT T EL, CMOS HRIFRVBERICL >TY — MEBRRIEZEL DI EAHY T, EF©R
FORIZIE., HHAEFRAICEALTLIEERD FL—OIHTUr—R, BEEHOBEHM. EBY—ALGEEZFAL, BAITIRIZFT—
REBLTLESD, F5RAFvIREICKBLEZY., HFEMS-Y LEVTLLEEL, Ffz. CMOS #ZERE LIzR— FIZDOLWTHRBKDEK
WELTLEELY,

2. BRBABOLE
EREART, RROREBITETT ., BREABICE, LSIOABEROREIFTEETHY . LERAIOBREPLEIHFOREFITETT ., s
Uty MEFTY LY FFHRGDBE. BREANS Y Y FBEMICHELETOHME. HFOREBIIRIETEERA, RIS, RB/T—7F>
Dty bMEEEEERLTY £y T HERDSE. BREANS YUY FOMNEZ—FEEISET 2ETOHM. HFOREEIRITEEEA,

3. BEAIBIZBITHAANES
LEEROBERNSA TREDLEFIZ, ANEBPCARATLT vy TEREANLGVTLES WD, AHNESPARATLT v TERISOEFEAIZ
KU, BEEESIFREILELY. BEERSRIAARBRFELLSELYTIEENHY ET, EHBIC TERA IBICETLIANES] I2O20T
DEHBOHDLERIE. TORBETFH>TLIESL,

4. RERAHFONE
REAIHFE. TRERAHFODRE] (CHOTRELTLLEZEL, CMOS #RDAANHFDA VE—F U RIE, —fBIZ. N MM VE—F R EHS
TWET, RMEAHFEBARRETHESE DL, FERRICKY. LSIATO/ 4 XMEMEh, LSIRBTEEERMNFNIZY. ANESLEH
ShTERBEERIIBALHYET,

5. 28OvYI1Z20L\T
Yty bEE. 7Oy oRRELEE. Uty FEERBRLTCESY, TOYSLETHRO/ Oy /Y ERRE. YYBZEI/ Oy I RRELE:
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
BREOI/AYINHRRELTHSUIYBZ TS,

6. ANIHFOENIKR
AN/ A XPRFRIZEDBEREAERBEOREICHEYFETOTEELTLLEEL, CMOS #RDOAAN/ 4 X EISEAEL T, Vi (Max.) H
5 Vi (Min.) ETOEBICELEFEDLSHWEEE. RBELZSISECTBNLHYET. ANLRILLPEEDEEFEEEAA. Vi (Max) BB Vi
(Min.) FTOEEZRBBT I2EBHPMPICF Y2 YT/ AXBERALHVESICERALTLEEL,

7. UY—TJF7KLR (FHEE) 07V REL
H—T7 FLR (PH5EE) D7V EREZELFET ., 7 FLRAEEHICE. FEOMREERICEIVRTFOIATNS VF—T7 LR (T4
B) ’HYET, ChoDT7 FLRET7IVEALEEEDOHFITONTIE, RIETEFRADT, 7IVEALBWVLKSIZLTLESL,

8. HRMEDMEIZDONT
BEZORLGDIHEMKEETLHESF, BRBEZILICVRTLFHEAREEEL TSV, ALTL—TDIA IV THRENES L, T5Y
VAAEY, LATIRRE—VORELREICKY . BERMWHEEOTHET, HHEE. BEY—C0, /A XHE, /(4 XBHELENELDBEN
HUET, BENESHRIERET H581F. BAORRTLICOVRATLFHERBEERBEL TS,



10.

1.

12.

13.
14.
EA.

III—-\ =

AEHICHRBINEER., VI bz 7ELUINSICEET 1ERIE. FEFRUIOBES. EARNEHETIIOTT, BER. VI LI T7TH
FUCNSICEHET IEREFEAT HBE. BEROBEICENT. BEROBE - SATLEEHCESL, ChoDFERICERLTELEE
(BEHRFREEZFVWTNICEL-EBELEAFT, UTRILTY, ) ICEAL. ZiE. —UZ0EEZZEVEEA,
LUHBBFLEAREHICEHINERET -4, B, R, 7AYS L, ZLTYXA, HCARBGZEOEROERISER L THRELEEZEOES
., BFETOMOMMMEEICHT IREFLEIASICETIHRICONT, HitE. ASORIEZETSIIDOTELEL., FLEEEZESLOT
IEHYEEA.

LE, AERCEISLUELEIEZFEOHIIE. SEETOMOHNMMEELMSHETILOTEHY ERA,
LHBEREHARAALEROBBEA, Wi R5E. FIA. BAZOMDTAZITSIICHEY., E=FREOEMOMNAICHTISA LU IANBEL
BBHHEA. UBTM UV ARBOHMB L URBEEEHROFEEICENTIToTLESL,

LHWTE SHFLE—BE[DHT. FE. HE. EE. UN—RIUP=ZF7UrY, F0OM. FEYIERALAVTLLESW, MhdiE. &
L EE UNR—RIVCZFYLTHIZEYELEEETICEAL, 41E. —UF0EEEZEVEEA,

LE, SHBUSKOREKEE MEEKE) LU [EREKE] CHELTEY., EREKEX, UTISRTARCEGAERINDGCLZER
LTBYET,

BEEKEE . avEa—4, OAMER. BIEWE. FHRIMEE. AVER. RE. THEEH. X—V LB, EXRA0RY %

%‘%E*iﬁ' MR (BEHE, BH. M%) . EFE (E5) . KREEEHE. SRERER DI TL, EERLHHMEES
LHBRIE, T—2P— FHEIZKYSIEHEM. Harsh envionment BITELZEEEZE LTI LDERE, BHiEES - %1$I‘F§§&I£TT““T$®E
B - /XTL\ (EMFEE. AMRICIBORAAERATIL0%) | L LAEEXRGYNBTERESBIETNOHI B - DA TL (FEE
B/L. BEDHE. RFAHHORTL, MEHFHEORTAL, TS5V MERVRATL, BEHERSE) ITHEASNEIELEZERLTELT. -J(Lb
DARIZHERTAERFBEELTOVERA, X, SHABELTVAVARICUHBRZZFERALE-IEICKYBENELTH, SHE—TZFD
BERZEVEEA.

HowBEBRURE. NMIHENSDREMEE 100BFRIESNTVIDITTREHY FA. BHN—FIZT7/ VI FIz7HIICEEF2Y
TARENEARFENTNEEDEHYETH. ChiTk-oT, H#E. EFa2UTHBEBMELEIEE (UHAUSFTLESHMIMNAERIATL
BURTLIZRHTBAIET VR - FEFAZEAHFITH. ChICRYFERA, ) hSELIERXZESIOTEHY FRA, Bitld, BHERZF
FIFSHBEINERSINEHLP DV RT LN, FEGHRE, BE. IMILR, TH. N\vx VY, T—20OHEFHEIBEZOMOFELBAT
B (THEBMHMRE] EOWET, ) &> TEEEZTRVILE#FRIELFRA, Stk BBERMBICERLEFEIAICEEL TELESIC
DT, —UEFZEVFERA, . ZFITBVLWTEDLNBBRYIZENT, FEHBLUSHN—FIZ 7/ VYI Yz 7HRIZTONT, BR
EBLUVHEENEDERICHT IRIMLELSVICE=ZEDEFNEZRELLEVILORIIEED. AFFEFLERROVNELZRIELTVERA,
LHUIECHEADEIE. RFOUBER (T—FY— b, A—4F—AX a7 7FUS—vav/—b, EBEENY R TvIICRED T8
ATNA ZADERALO—MEHAEIEEIE] F) #CHAOL, BUMNEET IRAEHE. BEEREXTHE. KBSE. REFHTOMBEEHD
HENTIHEACESL, EEEHOHEREEZRA TUHERZCERASA-IBA0KE, BHEOTESS LUERICOEEL T, HtE, —4)
ZTOEFXEAVERA,
LE, SHESKOSESSCEEEORLICEHTOETA, FERRRIHIBEETHEARKELY ., FRAEKHICE>TIFEHELEZYTS
BERHYET. T, HHRHERE., T—2P— FHITBVTEIEHEM. Harsh envionment AIFEGZEEE LTV LD ER/RE. MKHEHRSEtE
ToTHBYFEEA, RICHHEROHRETIIBHENELEBETH>TH. AFEH. AKERFOMUESMEBETEZELSELAVELS. BF
BHOBEICENT, TRE, ERESRG. SBEBLEHZOREZHSIVI—VUT0EE, BEHOBE - DX TLELTORERILEZ
ToTLESWL, BIT, Y43V Y T I 7E. BRTORIEGREBL 0. BEROHEE - VRATLLELTORERIEZRFEHROEETIT-T
&L,
LHBHZOBRBEESHZEOHMICOTELTE, EREANHTLUHEXROFTHMER LSV, THEAICKELTE. HEOWEOESR - A
%3519 % RoHS f54%., BRASNIBEEEESZTAHABENS X, MDD ERITEAETDIEI CHALESL, MDEESEEFLANI &I
FYELCHEFICELT, 4%k, —IZz0EXZEVFEEA,
LUBRBLIUBEMZERNNOZSES L VHRAICE YRS - A - REEZLESATVIHEE - DRATLICERTAILIETEE A, SHERE
FUHEMEE#EL, REF-IBEETHHEE. MEABRUNEZESE] TOMBAESSJVCERASNINEOHEEEEERREETL. £
NEDEDDECAITRVVMDERFHRELFT >TSS,
BEHIPLUHEZEESFICETEINSBEICIE, FHICLZE=FICHL T, ATIEEESRHOEEH L BNTIEEIEASILDLEVLE
ED
AEHOEMELE—BELHOXBICLIFMOREEBILLUEHFELIERTEIILERLETS,
AERICRBINTVINBTEFESHBERICOVTIFALGANSTNELZL, BHOEXBLEFETHHEE S,
AEHIZBVWTHEAIA TS T84 &F. LRHR ILY O ZRBAREELVILRYR ILY bOZ) XA EEN., iEm
IZXETHHZEVVET,

F2. FEMIBVTHERASATLS MEHRE] L3, F1ICEVTERSA-SHORRE. HERGZELVET,
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