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(CE%E)
RAD 7 =ZUM@EIF [LoRa®V U1 —>3> for RAT 7=V #8911 (EP2P-AA-24-0397) (&, LAFdDWeb PagelCT
NEUTWET,

LoRa®YU1—>3> for RAJ7Z7 =V
https://www.renesas.com/jp/ja/application/communication-computing-infrastructure/wireless-network/lora-solutions/lora-solution-ra
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LoRa®& LoRaWANCICDUL\TT

LoRa®(IEEIEZERASARND 1 D TY . LoRaAWANCIZCHDZHRARZFIBAUEED O MNIILOMIETT .

= LoRa® (Long Range)
= Semtechft(CK D> THEINEFv—T « AIRT S LAYLEUCSS)ICKBANRYT hS AILBZRAAT.
= RIEEE(RE LU CTEwmA20km). K57 —%4 L — MER100bps~%X10kbps). ERHEEEEBITOER AT
= LORa®ZATHEMET DIEA£ET O b 1)L (LoRaWAN®) M ARAZAL
= LoRa®ZHTHETO NI ZFERT D EHB0HEE.

= LoRaWAN® (LoRa® Wide Area Network)
= LoRa Alliance®MIARRTE Uz, loTHER@ITOEEN. RIEEHEERETOEETO NI,
= ZHEBNIC(ELoRa®EGFSK (Gaussian Frequency Shift Keying)Z{E M.

Distance

c
o
e
s £
o 2
m:
(o)
(¥

© 2024 Renesas Electronics Corporation. All rights reserved. Page 4 | z E N ESAS

EP2P-AA-24-0399
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- BRI E B BIERFEHE DPOST—4 —HEUNE
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TILAR—=DITRAAL—YDEME - fIEEIE. BEODREEREED—IE—FERE

1A BIRZIBDFEE
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LPWAICSRSDENDED

LPWATIE. BRICRY ND—VZBEETES. BHEBNDBEEIRODENTT .

» BBIERY FO—D%ZiEE

LORAWAN®CODO T 1S XFAZFIFAUT. LoRaWAN®ICHIGUTET>Y RTFINA R, —bhJDx1. XY b

D—OH—)\\ OSDORY—EXRZ#mEIDZLT,

EHEENDIEIE
LPWAT(&, DRWEMTRIABENFT D 2 &ZEK
SND T ENEERIZ T,

5 E C 1@z TNEIME

FREMEIAU—T

BHCRY N IO—DJDBENTEET,

...........

O) E AN
l l Time[msec]
— 7w_ N \ (o) 1000 1500 2000 2500
I t / Stat Conditions
AU —TREE R DERENEZERALUET . RN
Clock[MHz] 8
RL78/ TX Power [dBm] 14
NV j:)\ IJ II 7_ IJ II \ E‘E : ! Hour 194951.4087 23 Current 0.84mA 0.39uA 0.39uA 0.39uA 0.39uA Datn petoed Ty
jk :l: 2 7 * é /: 5 7 (‘g ’ 2 7 * ( 7 ) N State RUN STOP STOP STOP STOP
’ ‘—‘\ d\ 70N BE&,/)1L VOl R (8MHz)  (32kHz2)(2)  (32kHZ)('2)  (32kHz)('2) | (32kHz)("2) 2,‘3“?535&[552;1 smﬁz‘;
22 years, 3 months RF Curent  06mA 0.6uA 255mA 46mA 0.16ua | [Temp.rc] 25
4E|b\ 1‘& L \ 7 4 :I / b\ ?@ l n i g_ Average Current / Period [uA] Battery[mAh] 1650
— - o 6.58 State  STDBY_RC ‘g::: LES s Self discharge[%/year] 1.0
iterval [sec]
*1) RL78/G23(R7F100GLG), *2) 32bit Interval Timer:ON, LVD:ON,
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LoRa®®V U 1—=,3 > forRLTS T 7 =V Ty
Y5

Ny FU—TRBEENEREND0TOI> RJ — RCERERBEFEENRYUI—->3>

AU—-T'IFEjR 0.55pA

{KHE&ED
= BIEHESE DN 1> (RL78) + SemtechftLoRa® b= > —/\—(SX1261/SX1262)
- RL7T8DABNMEZ RARISER L, EHEERBHSNISEEY I NI T SX1201
Y =T EOEEETR FIUAKIGZIER (RL78/G23, RL78/G22MDi55 0.55uA). m m

JUy T — DA DEIRIC £35S 25 ADEIZ ME. 5\ ZOBWEERDIEE AL,
SETHh\ES G
- LoRaWAN®T[I N LI ISOSBEY T NI T 7

» ATOY > RCREE(CHIEeIgER Y > FIL77 T

BEVINITI?

LoRaWAN® LoRa®-based
MAC Stack Sample Apps

« 55 R —ER(AWS, Azure ) SIS L T U —F — SETRETEISTILT T, FERL,

EHE BT CLORAWANCD Y 1 2 JHlfI &R 3 2 L 3 [CRBELEHDIZ&H. LoRaWAN® RL78 + SX1261/SX1262
EHBAUIEREHBE N RoT 7 TUT —> 3 > DFETHE S,

— Y SRS —IU

FEHES =

= FAFRIOBEBEENDOREE DY, HFEROEGF T, FEERERFOT O ) LETI & DEIRET e
Y —JL(GUI)Z 121t il
R UEEGER— R, 7TUS—2 3> OHMENES.
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LoRa®®V U1 —=, 3> forRL718 T 7=V T
SMEEET, WS e

FvIwY bk . .

End Nodes Concentrator/ Network Application
» RL78/G23, RL78/G22, RL78/G14 (¥ 1>) © ) Py o o
+ Semtech#tSX1261/SX1262 (LoRa® kS>3 —)\) We‘” ) % g =
ol é-
Gtoring % E E E ==
IRy 5 U BEED [ R AR B AR “e N 7
)
> RL78/G23: BIFE— [: 0.84mA@8MHz(*1), STOPE— R: 390nA(1)(*3) [ .o )

RL78/G22: EMFE— : 0.78mA@8MHz(*2), STOPE— I: 390nA(*2)(*3) Ny —CcEMRNEEDRERENS
» SX1261/SX1262 : Tx: 32ZmA@+15Bm(*4), 118mA@:+22dBm(*5) IDTOILY RJ—RICERE
Rx: 4.6mA(*4)(*5)

{EHEENLoRa® RFIC(SX1261/SX1262)(C3x i
Semtech SX1276 EDLEES

RIEBHBSTIEER S ERELORa® S > 2 —IN

- ZERFER $950%j

= = . 1K = > 0
> BIVSEREE: -148dBm XERFER $920%:05
> BAREE/INDT—: +15dBm(*4), +22dBm(*5) *1) RL78/G23(R7F100GLG), *2) RL78/G22(R7F102GGE)
> EEEE}E 1 )>77) \:/I W, |\170dBm (Heﬁj() *3) Subsystem clock operation mode, 32bit Interval Timer, LVDO: ON
*4) Semtech SX1261, *5) Semtech SX1262
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LoRaWAN®EIEBRRBFED

LoRaWAN® Class AEI{EBF - TX + RX(ACK)

= LoORaWAN®R A v J{KHE BiEE
- LORAWAN®R S v M, WEREIMEIREE(C)S U CRFEFZ BEIMN (CRBMEEE T — R(CE1T.
- JL— LAXZRERICMCUSIZRHETE — RICEITEIEE.
- I RENMEICERBIL UTEAREE DS 1 Yikie = B /R— b, 77T U NS EBFIETEE,

Current[mA]
30.00
T
25.00
20.00
15.00
10.00
RX(ACK)
5.00 RX_DELAY 1 SLEEP :
0.00 Time[msec]
WAKE-UP
o\ CCA(RX) 500 1000 1500 2000 2500 3000
Current / State Conditions
. Voltage[V 3.3
) RX DELAY RX(ACK)  SLEEP oltagelV]

Battery Life Clock[MHz] 8

e RL78/  current 0.84mA  0.39uA  0.39uA  0.39uA | 0.39uA | [TXPower [dBm] 14

Hour 194951.4087 (*13) Data payload [byte] 10

State RUN STOP STOP STOP STOP

fEag (8MHZ)  (32kHZ)(*2) (32kH2)(*2) (32kHR)(*2)| B2k 2| (o mar ey SF10/100

22 years, 3 months RF  Current 0.6 mA 0.6 UA 255mA  4.6mA 0.16 uA | [Temp.[] 25

Average Current / Period [uA] Battery[mAh] 1650

State  STDBY_RC Warm TX RX Cold _
6.58 Sleep Sleep Self discharge[%/year] 1.0
. ) Interval [sec] 1800
*1) RL78/G23(R7F100GLG), *2) 32bit Interval Timer:ON, LVD:ON,
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LoRa®B{EYV I MO T PZI\VI—

A

(BEYILDIF

mEEYIMOIT7, Y=L, RFIAD NI 1 DDV —S(CIRDTVET(*1),
> LoRa®-based Wireless Software Package (Sample Code)

LoRa®-based Wireless Software Package (Application Note)

FUHIC, UTFD7TUo—>3> ) —bhESEBLTLIES, \ —

(RE)
O BEVIMIITZ/UOITNFITUI—>3 > (61EM) B> LU hU: samples¥project

YV V VYV V

>

RadioEvalApp: #E#RIHMET O S AATON > REME)

Ping-pong: RFRSA/N\ZERHLES>TILZTUS—-23>

LoRaSample: LoORaWAN®H > T )L 77T UH —= 3> (ATONX > REME)
LoRaFuotaSample: LoRaWAN® FUOTAY > IV 7T US—< 3 > (ATOX > REME)
PrivateLoRaSample: 751 X— ~kLoRa®%w NDJO—OH > T )L 7TV —2 3> (ATON > REWE)
LoraWanPrivateLoRaComboSample: LoRaWAN®-TF S+ RX— KLoRa®EIEH > T)IL 77T U —= 3> (ATON > REME)

o Y —)L(2fE*H) 18N>+ LU hU: samples¥tools

> Renesas LPWA Studio: HE#RIF4EMEY —)L(GUI)
> Renesas Power Estimator: JHEERREED YW —JL(Excel)

¢ RFIAAVPM RN LT NU: samples¥documents *1) LoRaWAN® Sensor Demo, Fast Prototyping Board BLE &

LoRaWAN® 7 T U4 —= 3 > %R <,
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https://www.renesas.com/node/1684981
https://www.renesas.com/node/1684871

LoRa&GEEYV I NI TV

» LORa®EEYV I MIT 77 EUT, FEEDOY I MDD 7= AR,
> LoRaWAN®TI' O BMIIARF WYY : LoRaWAN®LAERAEEHL, Mt EEGEENERENDZI7T U —> 3> @7,
> TS5ANR—RKLoRa®RY RD—2 : LoRa®R—XADHBEETHR. MHEHEEEGENARNERZT U —2 3> M7,
> RFRSA/\: 1—MBT70O L ZFBEEE. tMtEEEGENARERZT U -2 3> M7,

LoRaWAN®RFv 2 T SA~R—KLoRa® RERSAN
VIbhoIr7 *YO—OVILIIT voboz7

YT YT vy
FIUr—a>o0o5. A FIus—>3>rovss Ml FIUS—33>Tnd5A4

MACIE JISA~A—RKLoRa®

(LoRaWAN®)

®
LoRaWAN® MAC 2Zv RDO—2MAC

RFRSAIC RFRSAC RERSAN

PHYE
(LoRa®/ GFSK) RL78/G23,RL78/G22,RL78/G14 | | [ RL78/G23RL78/G22,RL78/G14 | i | RL78/G23,RL78/G22,RL78/G14
+ Semtech SX1261,SX1262 + Semtech SX1261,SX1262 ; + Semtech SX1261,SX1262
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<Y MO—DtaEnki

- ¥BZ'0 hJ)VEFI AR EE

LN SO 75N = MLoRa™ Y N =0 R e b=
T REFRSAN FERICHIIE
B LoRaWAN®RY RDO—o B P2PARY RD—2(1341)
((,,) ........... ) ereereseareens o
g - > 9
2
o : () i &
o —>C—O—U—4 B 25—BFRY NI—J(1%N)
- | : LoRaWAN® Network Application ()
Gateway Server Server < e
(o) () \ “‘t‘ J
? () ‘t‘
J ,"v
End Node - \ ﬂ R
Cl A/B/C
... (Class ABIC) . / NG
* LoORaWAN®R & v J[EEnd NodeZ H7R— k (:"’ -
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LoRaWAN® & T’'S 4 AR— MLoRa®RY N DO —2O DL #k

= LoRaWAN®(Z, LoRa Alliance®fig{b=n/m@E70 bV z2ERL. BEERENE <. I— RI—F+ ZF|
RUZA > -3y MERNDEZ(CTE., KFRRORY N —JZ BRI DIZE(CELTNET,

» TS5 A= RKLoRa®xRwy hDJ—T(F, LoRa®R—XDMBEBET O ML ZFERAL. RIBICEDETTEEREE
EHREZHIHTDICENTSE. MNIREDORY ND—JZIBRIDZECELTNWET

JOokaL LoRa® Alliance Standard MB (DR L)
fthrt A8 B i
057 RigkE
v ND—DREEE
TS RFT LDKEE
g—rDJxTA15—)\
HRAIYA X4
G
WA ELE(E
EHE B ItRE
1 U EEEES{E. S ABALL)

Private LoRa®-based Network

X
A

J\
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!I%oéaWANC@jEI NJIWAAYVD - VIO P

LoRaWAN®Z 'O b 1)L, - J>8Ba) N — 1. ﬁ?ﬁ'é%jﬁwﬁ(quwnr A A IHENEN IS U IZAPIBIER
T —23 > (FAPIEAEE T U TLORaAWAN® R A v & HIfHIRTEE (5 @ iIXZEEK)

FTUg—2 3> Te O—)U\wOREEEN U TCIERERCA RS I\%i@iﬂ] (BB : IXZETT TEA)
LoRaWAN® XS w J(F, RFEFD/NT—1> ~O—)L%ZB&h THll{i

OSIEMKIZDI=SD. 1R IR AT ACHAHIAHFBES

BIIOWNFPITVr—>3>

APIEIE d-—-I)L)\y aﬁaz&

LoRaWAN® MAC
LoRaWAN®§ APIBIELE 1R Mg RL78/G23,
A9V RL78/G22,
RL78/G14
Semtech SX1261,5X1262
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LoRaWAN D O RJILAR AWV D
HigmE

LoRaWAN®t#R/\—=3 >

V1.0.4/1.0.3/1.0.2

FINAXFALT End-device (Class A, Class B™, Class C)

[ 863MHz(EU), 915MHz(US), 920MHz(ASEAN/Japan), 865MHz(India), 915MHz(Australia),
920MHz(Korea)

ZiAHEI LoRa® / GFSK

>—AL—hk S—AL— ~EY—23 ARRICHKTE
(5 : AS923/EU868MIZE. LoRa® : 250 bps - 11 kbps, FSK: 50 kbps)

Al hv s 74 F =P XY —=3 AERICKTE
(15 : AS923/EU868MDIHE. &xA250/(1 )

REFATS 3> Listen before talk, ACK request

JL—LBFA47 Join Request, Join Accept, Confirmed/Unconfirmed data message

17T+ osE(OTAA), lES1L/1ES1L(AES-CTR), tERLE(AES-CMAC)

IRARARSIBIE D 7R — b ikge IR (S A — Y DOFFEEN S E/MUS ORI (BES I DH T L — LAaXZZ{SRT (CHEER

EHEB DY R— MEEE

NAO2ED/ND—E— R, BHEEDEMECRBIESNZS 1 YHIHAAPIESER
RFEBD) (D —E— RO BEENHIH

*1) RL78G23, RL78G14 TH/R—

© 2024 Renesas Electronics Corporation. All rights reserved.
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gg*f/\‘— BLoRa®RY RD—D - B2V I DT

TS5AR— ~LoRa®®yw NDJ—2RDT0O LG, < 3> 8D/ D —HliH., {EEEEHEMEICRB{IL NI
SHIE IS U T APIBAZER

T UT—23 2 (FAPIBEEENT U TT S A R— hLoRa®RYy NI —2 « 45w % HIfHRIEE (5 : XZEEK)

7T —23> iU T. d=J)L W OREEZENT U TIEERRICA R hE@xl (B : XZ{E5T TEAN)

TS5ANR— hLoRa®%&yY NDJ—20 « XAFwO(E, RFEID/ND—O> bO—)L%= B Tl

OSIFKIFDI=sD. BRA TR AT ATHEIFHAHFES

B2IOWNFPITVr—>3>

APIEIE) )L\ DR8%

JTS5A ~R—BLoRa® MAC
554 ~A—RLoRa® : APIBIEAIE AR NLE RL78/G23,
Y RID—=D - RFYYD : RL78/G22,
RL78/G14
Semtech SX1261,5SX1262
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754N~ \—BLoRa®FRY NDO—OH>TJ)

(THErEIE

4

B{FE— K
AR

sH 73T
—5JL—b

N RS

T—FPAX

EEFATS 3>
tFa1Ur~+
ARAR S HIE B 7R — b kee
EHEE NP 7R— MMiiE

BIREZEE— N BEZEE—R

863MHz(EU), 915MHz(US), 920MHz(ASEAN/Japan), 865MHz(India), 915MHz(Australia),
920MHz(Korea)

LoRa® / GFSK

=L — NI -3 AARRICAKF
(5 : ASEAN/EUDIZE. LoRa® : 250 bps - 11 kbps, FSK: 50 kbps)

F—IHA X (F) -3 ARRICATF
({5l : ASEAN/JEUDIZS. 5A250/(1 )

Listen before talk, ACK request
g55161ES1L(AES-CTR), &5 LE(AES-CMAC)
IR S A — Y OFREEN S EMBIBOEFARS (CEE I D0 T L — LAXZZ(SaT (CHEER

XA 2D/ D —E— Rl EHEENEECRBIE NS 1 YHIEHFEAPIBIER
RFERD/ D —E— ROBESHHI4E
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RFRSA\
W

» LoORa® & GFSKMDPHYEDHIfH., RFEEEMCUBBD/ D —HllfE, EEEEHEMECEBIL NS 1 < DHlE

(CX e U Tz APIESE

» 7T —2 3 2 (FAPIEEZE T UTRE RS\ HIEIE]8E (5l : XT{EER)

» 7TV —23>2 (U T O-IL/N RN U TIHREHEAICA R bZBH (B @ 1XZ{ET

» OSIEKIFDT=8. BRALA RS AT AICHHFHAHFES

BIIOWFPITVr—23>

APIBI%X

d—JLJ\w %

T aEA])

AP|BaE L

REFRSAIN

AN Mo
RL78/G14

RL78/G23,
RL78/G22,

Semtech SX1261,SX1262

© 2024 Renesas Electronics Corporation. All rights reserved.
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RFRS1)\
St

InH

JE R ENED ]
F—AH1X
>S—FL—b

A N

YLENZR (Spread factor)

iR DET1EZL(Coding rate)
T U 772> R BkEE
Energy Detectiont¥gE
AR ST M BE
AR I AR — e
EHEB DY /R— MEE

426MHz ~ 928MHz

255 bytes
11.4bps ~ 62.5kbps 600bps ~ 300kbps
7.8kHz ~ 500kHz 2.6kHz ~ 250kHz
SF5 ~ SF12
4/5, 416, 417, 4/8
O (H/R—h)
O (B7/R—b)

R RS [ B X S
R (S A — 5 DEEN R E/MBIBOERAR S (LES 9 D0 T L — AKX Z{E8T(CHER
<A 2 ED/IND —E— Rl EEEENEEICRE(ILSNTZS A HIEIFHAPIBIER

© 2024 Renesas Electronics Corporation. All rights reserved.
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RFRS-1/\
AR B H R — e

» RFRSA/\(E. RFRSAJ/\ETEWES DBETO N IILYCIZ T UG —> 3 > OFZEMISDERE(CENL T D28 DH]
HZ 89 DHkeEZ O/R— b LU TWLWET,

XJSR[E/MB1k: 863MHz(EU), 915MHz(US), 920MHz(ASEAN/Japan), 865MHz(India), 915MHz(Australia), 920MHz(Korea)

» REEBEZEBNCUITHES. T — ADXRZERICLU T OEIR/ (S A —SYDFEEEDXEHRFZHEL. SEMIROE
BOE(CERUIRWEHIBTU B EE. JL—LADXRZEZF v ILUET, Tz, FEMBOERE T U 7Z>
ANEBRENDHZBEE. TL—LDOXERICEHNCFv U7 RAZERLU. Fv U7 Z&H U HI U IRBS (3.
JL—LDXEZFv>ILUET,

» FrRIVERER. T 2RIV
» BR/MEISALERSRE

« RKEGuX{SHSE
 XEFTI1—-FT1—YALI

TxCfg: Tx Configuration

» REEIA
ABERE (S, BREDEN S B D EHDFEZTNR— U TI—T —DEEZERIT DZHDEDTH D, FEDERE
P ZRILT DEDTIEDDFEA . RRN(ICEEBROBETERENOEESZHR L TIZS0,

Radio Driver Support Functions for Regional Radio Regulations
https://www.renesas.com/node/25467896
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LoRaWAN®Z O N JJLARA W D
> ITO5S A AT Rk

» LoORaWAN® X Zw 2T «- > )L TO0 S AlF. ATOY > RTLoRaWAN®X v O%HIHIL. v KD —IOADSHI.
F—AHIXRZEENTRETY,
= LoORaWAN®DREEiER (CAIATRIRE/R. FREERERE— RBEH/R— MU TULET,

aX >R

+SAVE SRTE/INSA—HFDFT—F TS W 2 A\DIEIA

+LOAD RE/INSA—FDFT—F TSV IANSD5EE U

+REGION -3 2 DKTE - sl U

+CLASS DS ADEKTE + wohi U

YUY 51 N—33> - E— ROBE - =L (to)

+DEVEUI 5 )\ XEUI(DevEUDEETE * #mt L

+APPEUI 77U —< 3 2 EUI(AppEUNDEERTE - 55 L RL78/G23,  yarT

+APPKEY 7T —2 3 8 (AppKey)DEETE RL78/G22, ﬁ

+JOIN FOTAR—=23 > (Fy ND—T81) RL78/G14  ° RIZEL
+*MTYPE F—IAY - DA T HEREREDEL)DRE - mHL y Command | MCU
+FPORT F =AY T—ZDR— hES(FPort)sentDERTE - 5ot U Skt

TRSSI RSSIZERE— RDBE - HH L SX1262

+SENDHEX F—A At —ZDIXR(E(161EEER)

+RCVD F—AAA VT —ZOFEEAN

+ADR ADRDESTE - st U

FIAI ST —F L — hDETE - Fi U(ADREZNRF(CE&TET)

Duty CycledlfHIDFEE - &t U

s EERE— RDFKTE * st U, sRslitieE— ROBRME

+DCYCLE
+COMPLIANCE

+
O
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LoRaWAN®Z O R JJLARAI W D
LoORaWAN®ERSR(CLK D T 7 — LD T V7 EH"

= FUOTA (Firmware Updates Over The Air) (&, ff{REBEZNTUTCI7—LD T 7 ZUE— N CTEHRT DEEZIRHELET,
CODHEBE(E. T —ILRILG<EREN. REAN/GERNMBERIOTVZ TV -2 32 (CE> TEEREAETT .,

» LoRa Alliance®C(&. Clock Synchronization Message Package. Remote Multicast Setup Package. Fragmented Data
Block Transport Package’d &, LoRaWAN®' O L JLICHINIZ T T U —2 3> ET0O M )LZEFIB UIZEFUOTAT Ot
RAZEBREELUTVET.,. cnsnTOMLICKD, 7TUEST—2 328 —)\—(CK> TEESNIERRIICERDT /1
ACT7—LADITTVAARA—ZZRIET D ENTgEETRDERT,

» A DT7—ADITTVEHICE. RL7IBNAI>DT— b RIYIZAWTC I 7 —AD T 7EMTOTSACHIERSD
CET BEBDEEDIEI TV 23> TO0 S LADEHNTETET,

S

Application LoRaWAN?® ) ls'::::‘zé;omy End Device
Server Server/Gateway End Device (( )) ‘g
A S

ﬂ S (( )) (( | wanas | L Clock Synchronization Setting _
- ‘]l }—\’ 72 =l
l_] Lo RFWAN‘ El Muiticast Setting !
F/WImage ireless) < > Setup

Fragment Setting

(e Fw
Image Data Fragment
e .

Fragmentation g : Reconstruction
3 Data Fragment
‘ FIW
e

( t Fragmented
[ wnnnn | F/W Image

I Firmware Update I

I

| Reboot |

Y v

F/WImage
Simultaneous
Delivery

\ 4

Time

*1) RL78/G23, RL78/G14TH/R— bk
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754N~ hLoRa'Fy h—D—08>T )l
HE

= JS5ANXR—bhLoRa®RY hDJ—T5>T)LE. LoRa®R—AD T 0O b)LZFIF UTz/IRIER Y hD—ORIEZ iRt

» T \A ABDEZXEVMEDXE. G EEEN EIEE,

» ATON D RICKD. BREBELTF 2 UST « (CRBRIEZBEOFIEINAIETH D, FHRCHRY MDD —JURIEZBE
9D ENTTEE.

» BERRERIRCEEITDCENERDCH., T—YBEELHEEN LD/I\S 2 GHENES.

Device A Device B Device A Device B
(& (&) (& (&)
F-gEEx | RX " F—REER
D .
. Data frame 3 RX
l > ; | RX T —ARIEER
F_gEEER . TX Data frame -
_ Data frame
Data frame E:j : TX l
<= TX
RX
%]
—5 § RX
_ ‘ R v Device ADBIREIE
Device A. Bhr5DIEIEX{E Device BORIEX{E
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TS54 N~ R— BLoRa® Y N—DO—0H5>TJ)L
LoRaWAN® -2’5 A— MLoRa®RRw ND—#EiEH > )L

= g/ KAREBIE R EEIRLoRaWAN® &/ MRAR/ 7 Rk 5 BIEN B] 8B/ T S5 /N— hLoRa®& &1 (CYI DB X TEHA
a]ge(BF D ENEE).

» LORAWAN®E T S A NR— MLORa®RY NI — I DBEICHBERBINSA—HIZZRIFIBDZEICED., BEARE
IDEBEXEI (CEEOCBRNTIEE. BMRIECKDIEBEEENHEE. T L —LDESL - RS ABLLIE#EEED
R— o

= () XA—SBEEEt: A—SFDF—SFZ2BEIET Bz (CLIEEE T EE/ALORaWANSZE E B/ RY N J—TJ & U
TEA, BRREOEWA—-INSEDIHEEE. REENTSARX— MLoRa®RY RJ—J(CYIDBEX TA-FHS
BT —S %S,

LoRaWAN® Network

Private LoRa®-based
Network

GRS EEEEEEEEEEEE AR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEsPaEEEEEEEEEEEEy,,
.
....

.
o

Terminal LoRaWAN® LoRaWAN® Cloud

*
* = * .
*.., Operator T e ' Gateway Network Server Service
............................................................................

*1) RL78/G23, RL78/G14TH/R— bk
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LoRa®z iy —Jb

Renesas LPWA Studio

= SR ST RE
EEA N RXE., L —AXR{E, PER/BER(1)HIE. RSSI(*2)DEITESEDELRIF

L’I\\\
= AZDJ 7 #%HE
LoRa®/ GFSKZIRA XD I L —LZFrITF v, L. TORBRERT.
LoRaWAN®Z OO b )LD T L — LD, RRICERIT. *1) PER: Packet Error Rate, BER: Bit Error Rate

FODFHM (CFIFAA]EE,

Renesas LPWA Studio Renesas LPWA Studio - o x

File View Help

1 I msconwect L ots000000 7 B 45 - IS 5

Setup  Transmil Recelve Terminal Healing

mor  wone o -

Renesas LPWA Studio - o X

File View Help
1 DISGONNECT [ |915000000  FRT7 .| (125 |

Sefup  Transmit = Recelve Terminal = Healing

MODE | SNIFFER RENESAS

File View Help

+ I misconmcr o (e e ol K

Setup | Transmit Receive Terminal Healing

Powes 14 g

[ No. TIME DEV | ERR RSSI SNR  LEN DATA
c."l"::ﬂ:m R e TolalPkis — TowalBils — 178713 19:13:56.157 1 @ 4 11 O  B@@eseesdA5e455231
OK Pkis = OK Bits = 1 9 090002884B50455232

NG Pkis = NG Bits = 11 9 008006684C50455233

: = 12 000000004D50455234

Expected Pk Counts [for PEL1 176713-19:14:00.339 1 = 12 O  ©PEBAEERAES8455235

Expected Data Length [or BI 32 178713-19:14:01.386 1 - 12 9 00000e884F50455236

(=) Packet Transmit
» Seguential (for PER] ) PN9[liorBER] ) User Defined (Input below in HEX or TKT)
12 34 56 "Hello World" AAbbCc

Rx PacketNo. 0 Gopy Clear
Trasnsmil Payload Length [hytes] 32
Number of Transmil Packels 1

Trasnsmit Interval Imsl 1000

[ | Receive stopped.

EEE—R Z{EE— P (PER/BERIFE) AZI7E—R

Renesas LPWA Studio: https://www.renesas.com/node/1400056
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LoRa®FE{iiY —J)L

Renesas Power Estimator

» RE}E(T L —LXRE. KEEEFESF )H%O)Zlii’] HEBR., BlSmhzRE6dY—/l.
» [ REERTDOREER. BIRREDHAE. EMFEE. ENETEFZTANT DL FHEREEBBFHNRRSNE T,

Renesas LPWA Power Estimator V430
Please fill in the orange cell. Current[mA]
Device RL78/G23(R7F100GLG) e
Voltage[v] MCU:1.8Y, RF:1.8V-3.3V 2000
Clock[MHz] 8 10.00
Temp.[°C] 25 000 | ——— S
Battery[maAhl] 1650 0 200 400 600 800 1000 1200 1400 1600 1800 2000
Self discharge rate[%/year 1 Operation Duration Time Current [mA] Duration x
Period[ms] 1800000 RF MCU [ms] [ms] RF MCU  RF+MCU Current
0|Cold SLEEP(RF QFF) Sleep 0.07 0.00 | 0.00016| 0.00039]  0.00055 0.00
1{Cold SLEEP(RF OFF) Running 2.37 0.07| 0.00016 084 082016 199
Battery Life —
[ 2|RX(DC-DC, FSK 4.8kb/s) Running 9.68 2.44 4.2 0.84 5.04 48.77
Hour 194951.4087| 3[STDBY_RC(RC13M.XSOC OFF) Running 314 12.12 0.6 0.84 144 4.53
Year 22.25472702| 4|TX(5X1261,868/915MHz,PA=+14dBm,+14dBm, VBAT=33V  |Sleep 366.67 15.25 255 0.00039| 2550039 9350.23
22 years, 3 months 5|Warm SLEEP(RF Config retainded) Running 1.81 381.93 0.0006 0.84 0.8406 152
Average Current / Period [uA] 6|Warm SLEEP(RF Config retainded) Sleep 966.81 383.74 0.0006 0.00039 0.00099 0.96
6.58 7|Warm SLEEP(RF Config retainded) Running 1.81 135055 | 0.0006 0.84 0.8406 152
3|RX(DC-DC, LoRa 125kHz) Sleep 313.60 1352.37 46| 000039  4.60039 1442.70
i N a|Cold SLEEP(RF OFF) Running 339 1665.97 | 0.00016 0.84| 084015 2.85
Estimated power consumptions (o 1662.35 0 o o 0.00
are for indication only. = 1669.35 0 0 0 0.00
DONT use for the actual products design. 12— 1669.36 0 0 0 0.00
13— 1669.35 0 0 0 0.00
14f— 1669.35 0 0 0 0.00
30|Cold SLEEP(RF OFF) Sleep 1798330.64 1669.35 | 0.00016 0.00039|  0.00055 989.08
1200000.00
Sum 11844.15
Ave[mA] 0.00658

Renesas Power Estimator: https://www.renesas.com/node/704381
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IV —<,3 >4

LoRaWAN® Sensor Demo

» “LoRaWAN® Sensor Demo’ D77 VU4 —>3> ) — KTld, RL78 T2 ) — RHSLoRaWAN®RY KD —T%Z/ T LT
o HYF—AHEXREL. 5T R (AWS/Azure) FTHRENT DI HEZBNLTLET,

» NS
SR — RETE - PTUS—23>01Y b
7 T

= LoRaWAN® GatewaydDtzw 7w T 5%
= LoRaWANE® Network Serverddtzw k77w 5%

= 757 R—)C (AWS/Azure) Dtzy K7W S
i

LoRaWAN® Sensor Node

Gat Network

ateway Server Cloud
LoRaWAN®

RL78/G23-128 FPB, RL78/G22 FPB

or RL78/G14 FPB

) & (("
+ Semtech SX1261/SX1262 Shield . .‘4 A
+ HS3001 Humidity/ Temperature Sensor Kerlink

iFemtoCell _—_—
Dashboard

RL78/G23, RL78/G22, RL78/G14 LoRaWAN® Sensor Demo
https://www.renesas.com/node/1538231 (7T U —=3> ) —h)
https://www.renesas.com/node/1538236 (HJ> )L 11— R)
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VI MO I 7HERIRIE
IN—RDT7

= VT DT 7RFE(E. RL78/G23-64p Fast Prototyping Board, RL78/G23-128p Fast Prototyping Board, RL78/G22
Fast Prototyping Boardd> K TURL78/G14 Fast Prototyping Board(CSemtech SX1261/SX1262 Shield% &%t U CfEFR

IRIZENTEFXY,
s EHITDYVI NI I FEFALT, ILCT7TVT—2 3> 0FE. fHECEFTEET,

RL78/G23-64p RL78/G23-128p RL78/G14 RL78/G22
Fast Prototyping Board Fast Prototyping Board Fast Prototyping Board Fast Prototyping Board
+ SX1261/SX1262 Shield + SX1261/SX1262 Shield + SX1261/SX1262 Shield + SX1261/SX1262 Shield

+ HS3001 Humidity Sensor + HS3001 Humidity Sensor + HS3001 Humidity Sensor + HS3001 Humidity Sensor
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VI MO I 7HFERIE

BFEY—Il
- RAMREHECS (CCRLIYIAS) [ © s+
https://www.renesas.com/ja/software-tool/cs L
= e R ERe studio RL78T 7= UMIF (CC-RLOINAS) f
https://www.renesas.com/jp/ja/software-tool/e2studio-information-rl78-family e2studio
e —— ."“"D

= RL78T 7 =ZVURCIO>YINAS)\w4r—= (CC-RL)
https://www.renesas.com/ja/software-tool/c-compiler-package-rl78-family

» RL78 AN—b - A>TJ4 0L —%
https://www.renesas.com/ja/software-tool/rlI78-smart-confiqurator

CC-RL #R{SF¥EAR: XARARK c0R R

https://www.renesas.com/ja/software-tool/compiler-licenses
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https://www.renesas.com/ja/software-tool/c-compiler-package-rl78-family
https://www.renesas.com/ja/software-tool/rl78-smart-configurator
https://www.renesas.com/ja/software-tool/compiler-licenses

VI MO T 7HERIE

RL78 AN —b - > J4140L—4"

» RL78 AN — b - O TJ4 0L —7d. XA OWEERTET OIS LB TEMRIT DS ENTEDIY—ILTT,
RL78N - > READIGHFRTE. S RILIT T 7V RSAI/INDEHAFHRE., BEROEREICIGUREY D MO T F7OMAHFED
BERENRE—F A DAY — MNIERTEFET,

» LORa®BEEYV I MNITFIFERL78 ANXY— b - A2 TJ4 0L —AICHIGLTWET2, 7TUo—>g> 7005 AIG.
LORa®EEYV I NIT V7 ERLT8 AN — b - A2 T4 0L —ATEK RSA/I\O— REMBAFENDETCHETETEIS,

RS\ —R&ER
JE1DH%RE GUI L Ca%
NEKRTEET .

o0y IEGE

................

JOvoRMSo0Ov o

SEECEET,

==

EU.

Y — A a R Lt

HEABCECZFS/\O-K

JR—R> NRE

ELDREREDREZITLVNE T fEL)
eUWge BRI L, 52T
O— RO#EFAAG. [EIDHEEERRTE
PERERDFIVI. RS51)D
FrRIVEENEIRETT .

Ui ¥ 5 E

GUILTImFREZITL. FRAMBEDRS(CDWTHS., BRI DITENTEET,

IRFREDT1 > RD
(ETHAERIE)

s e SORA Yew

o v

BRI Dim Tz BN E (CRR USTE
TEET,

[ — e —y—— s

MCUNY r—=
914> RO

aleh! ‘
11127 i
]'n:jnn

Lagent

fERImF. RMEMAmT.
BLUFRRLEDHR SN
HdmFIrEZ BRI TR

™~ EREHRTEXT.

IRFRECEE TR

I FDFENFEE USRS
(& D>0JY I TlmFD
DS THRZBBEE. bk
BEBRUET,

*1)RL78 AX—b « A>T 4 J1L—4 ,*2) RL78/G23, RL78/G22(_3d/&, *3) Smart Configurator Usage for RL78 L oRa®-based Wireless Software Reference Guide.
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https://www.renesas.com/sites/default/files/media/images/e_2022_0901%20RL78_web_02.jpg
https://www.renesas.com/sites/default/files/media/images/e_2022_0901%20RL78_web_03.jpg
https://www.renesas.com/ja/software-tool/rl78-smart-configurator
https://www.renesas.com/node/25566567

LoRaWAN®OD il iRiR

® LoRaWANCOBE{SFEMIC(E. LoRaWAN® Gateway &LoRaWAN® Network ServerZ#{Ed D
WBERSHDET,
= LoORaWAN® Gatewayld. LORaWAN®CHIHEUIERBEMNINETT,
= LoORaWAN® Network Server(&. PoCEIFICEETHERTEDIU—EXZABEL TV S —EHDFET,
= LoRaWAN® Network Server& 50 R —EXZ#EHRI D22 EEAEE T,
= 5 RP—EX(C(E. LoRaWAN® Network ServerzHRh— kU TWBDREDEHNDET,

LoRaWAN® LoRaWAN® LoRaWAN®
End Node Gateway Network Server

o (e =

Example: Ethernet/
RL78/G22 Fast Prototyping Board Example: Example:
+ Semtech SX1261 Shield Kerlink Wirnet iFemtoCell LORIOT
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LoRa®YV U 1 —=3 > 81NTWebR—=

LoRa® YV 1 —> 3> DiR—LR—>
https://www.renesas.com/jp/ja/application/communication-computing-infrastructure/wireless-network/lora-solutions

LoRa® V)1 —=3> for RLY8 T 7 =)
https://www.renesas.com/jp/ja/application/communication-computing-infrastructure/wireless-network/lora-solutions/lora-solution-rl
E> >t : RL78 LoRa®V U 1—> 3>

https://www.renesas.com/jp/ja/video/rl78-lora-based-solution

E> = : RL78 LoRaWAN® Sensor Demo Tutorial
https://www.renesas.com/jp/ja/video/rl78-lorawan-sensor-demo-tutorial

JO7 : LB ADLoRa®YV U1 —> 3> T, KEEENDRIoT 7TV —2 3> ZRFEUEZTAN?

https://www.renesas.com/jp/ja/blogs/would-you-use-lora-based-solution-renesas-develop-iot-applications-low-power-consumption

LoRa® VU1 —>3 >

\\
[A&EH] T ILE:E{E] Zo8ElCd DdLloRa=-YU1—>3>
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Appendix
AEUHA X
Memory Size Unit: KiB(=1024Bytes)

Application RL78/G23-64p FPB™ RL78/G23-128p FPB™ RL78/G22 FPB™ RL78/G14 FPB™
ROM RAM ROM RAM ROM RAM ROM RAM

LoRaSample@*3 63.5 5.1 63.6 5.1 56.0 3.8 68.6 5.6

LoRaFuotaSample™?*3*> N/A N/A 93.5 25.9 N/A N/A 86.9 24.7
LoRaSensorSample*2*3*6 N/A N/A 65.9 5.1 58.4 3.8 70.8 5.6
LoRaWanPrivateLoRaComboSample™*3*7 85.8 6.0 85.9 6.0 N/A N/A 90.8 6.5
PrivateLoRaSample™ "8 52.1 3.5 521 3.5 48.8 3.4 55.6 3.9
RadioEvalApp™ "8 41.6 4.2 41.6 4.2 39.9 4.0 47.1 4.7
Radio Driver Only™® 14.6 0.6 14.7 0.6 14.0 0.6 16.3 0.6

LoRaWAN MAC Only™ 26.2 2.3 26.2 2.3 22.6 1.6 26.2 2.3

Tool: Compiler: CC-RL V1.14.00: Optimize options: -Osize, -goptimize, -OPtimze=SYmbol_delete, Memory model: Medium (RL78/G23, RL78/G14), Small (RL78/G22)
RL78 Smart Configurator: V1.11.0 (RL78/G23, RL78/G22)

Notel: FPB stands for Fast Prototyping Board.

Note2: Stack size (1.0KiB) is included in the RAM size.

Note3: LoRaWAN V1.0.4, Class A/C, multicast and region EU868 are enabled. An additional ROM(9.7KiB) / RAM(0.3KiB) are required when Class B is enabled. (RL78/G23, RL78/G14)
LoRaWAN V1.0.4, Class A/C and region EU868 are enabled, and Class B and multicast are not supported. (RL78/G22)

Note3: ROM/RAM sizes include LoRaWAN MAC, Radio Driver, and the lower layer’s code required by LoRaSample.
An additional ROM(11.1KiB(RL78/G23), 11KiB(RL78/G14)) / RAM(0.3KiB) are required when Class B is enabled.

Note5: ROM/RAM sizes include LoRaWAN MAC, Radio Driver, and the lower layer’'s code required by LoRaFuotaSample. RAM size also includes the fragment data block buffer for FUOTA (16KiB).
An additional ROM(11.6KiB) / RAM(0.3KiB) are required when Class B is enabled.

Note6: ROM/RAM sizes include LoRaWAN MAC, Radio Driver, and the lower layer’s code required by LoRaSensorSample.
An additional ROM(11.1KiB) / RAM(0.3KiB) are required when Class B is enabled.

Note7: ROM/RAM sizes include LoRaWAN MAC, Radio Driver, and the lower layer’s code required by LoRaWanPrivateLoRaComboSample.
An additional ROM(11KiB) / RAM(0.3KiB) are required when Class B is enabled.

Note8: ROM/RAM size includes .RLIB, .SLIB and the lower layer’s code required by PrivateLoRaSample, RadioEvalApp, or Radio driver.
An additional ROM(4.8KiB(RL78/G23), 4.5 KiB(RL78/G22), 4.7 KiB(RL78/G14)) / RAM(0.1 KiB) are required when regulatory function is enabled.
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Appendix
NI IVNUY—-R

RL78/G23-64p FPBT  |RL78/G23-128p FPB' RL78/G22 FPB* RL78G/14 FPB'
RTC

Timer ==== TML32 TML32 TML32
TAUO2 TAUO2 TAUO2

Timer RJ
12bit IT
SX126x CLK SCK11(P30) SCK11(P95) SCK20(P15) SCK31(P54)
MISO SI11(P50) SI111(P96) SI120(P14) SI31(P53)
MOSI SO11(P51) SO11(P97) S020(P13) SO31(P52)
ANTSW OUT(P73) OUT(P42) OUT(P17) OUT(P03)
NSS OUT(P76) OUT(P46) OUT(P146) OUT(P02)
DIO1 INTP11(P77) INTP11(P77) INTP6(P140) INTP11(P77)
BUSY IN(P42) IN(P106) IN(P31) IN(P75)
XTAL_SEL IN(P25) IN(P147) IN(P25) IN(P23)
DEVICE_SEL IN(P24) IN(P117) IN(P26) IN(P24)
FREQ_SEL IN(P23/RFU) IN(P116/RFU) IN(P27/RFU) IN(P25/RFU)
NRESET OUT(P22) OUT(P115) OUT(P147) OUT(P26)
UART Tx TxDO(P12) TxDO(P12) TxDO(P12) TxDO(P51)
Rx RxDO(P11) RxDO(P11) RxDO(P11) RxDO(P50)
I°C for sensor SCL SCLA1(P62) SCLAL1(P62) SCL21(P70) SCLAO(P14)
(Option) SDA SDAA1(P63) SDAA1(P63) SDA21(P71) SDAAO(P15)
Notel: FPB stands for Fast Prototyping Board
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