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LoRa®& LoRaWANCICDUL\TT

LoRa®(IMIRZERARD 1 DTT . LoRaWANOIIZCDZERARZFIALIFEDT ONIILDHUETT ,

* LoRa® (Long Range)
= Semtechft(CK > THEINEFv—T « AIRT S LAYLEUCSS)ICKBANRYT hS AILBZRAAT.
= RIEEH(RE U THRA20km). EF—4 L — MEX100bps~#X10kbps). EHEEI@EERITOEREAT.
= LoRa®ZATHEMET DIEA£T O b 1)L (LoRaWAN®) N ARAZAL
= LoRa®ZHTHETO NI ZFERT D EHB0HEE.

= LoRaWAN® (LoRa® Wide Area Network)
= LoRa Alliance®MIHRRTE Uz, loTHER@ITOEEN. RIEEHEEREITOEETO NI,
= ZHEBNIC(ELoRa®EGFSK (Gaussian Frequency Shift Keying)Z{E .
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LoRa®/LoRaWAN®D 7' U4 —=,3 >4l
WEF—4, (EE, (BHEE+EHN. LEEDT—58ERE

< Metering >

- HX (EH-TO/Y) - KEITO—A—FD—ET—FINE

- BRI E B ENERSTHE DPOST—4 —1EUNEE

< Industry / Building >

c RS > ISDT—IER - X (IR - 9T — - LA H— - BERE - E5# - #T H) <

- BEMEZIRI (b>RIL-15- E)L-BtRR EDENRL) O—iET—SFUNE

- EJIVEE RI7ORE - EEE. TI7 /8RR —F 2 F0EMEFEIE.
TILAR—=DITRAAL—S5DEME - fIEEIE. BEODREEREED—IE—FERE

1A EHRZ[IEDFEE
- BE - BEEE —HE—YEHE (OKME - xBUERE. B> JILI TR #F)
< Consumer / Home > @
« N)LAT 77 (Wearable) D7 — A E18 - 51X o)
CF BBEORTOIXTA s
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LPWAICSRSDENDED

LPWATI(E,. BBICRY ND—DVZEETES. BHEENDBEENRDSNET,

» BBRICRY ND—D%ZiEE
LoRaWAN®D T IS A7 AZFIFBL T, LoRaWAN®(CHIGUTET> RF/INA R, F—hDJxA. XY
D—085—)\\ DSDORY—-—EXZE[FIDET. BHBCRY NI—DDEENTEFET,

4&5% E %jj @L{E Outline I| Most of the time is in Sleep

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

LPWATI(E., DMRVWEMTCRIAMENET D &7 EK E e —
SNDZ ENEERIIZNTT, u

10.00 A
po \ —_ [)E\: Lol I | seee Time[msec
CDiFE. HEFETCl1EO@EMNZITL. NN N -

Conditions

i i
RX(ACK)  sieep [kl 33

Current / State

RL78/  cyrrent ©0.78mA  0.39uA  039uA  039uA | 0.39uA | [TXPower (dBm)
Hour 194968.4607 G22

A =T EIRDERMEZERLUE T,
(*1)  stat RUN STOP STOP STOP STOP L el =
ate
RENZ U —TRIEE BB, AU — TREOER e O o i on | R
”—‘\ 70N BE&,/)1L 22 years, 3 months RF Current 0.6mA 06uA  255mA  46mA | 016uA | [Temprxy %

Clock[MHz] 8

Average Current / Period [uA] R = Battery[mAh] 1650
ol

E S STDBY RC Wi @
j:)\ -EE(/ \ ; /]/ :I j:)\ > &) l D ;l l i a 6.58 e - Sleep Sieep | [ dischargersivean 10
— / - o Interval [sec] 1800,
*1) RL78/G22(R7F102GGE), *2) 32bit Interval Timer:ON, LVD:ON,
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LoRa®®Y U 1—=, 3> forRL78 T 7= U TR
YR

Ny FU—TRUBEENERENDI0TOI> R — RICRERBEFEENRYVUI1—->3>

KHEED ZU—TESET 0.55pA
. RBIGHBEES DT > (RL78) + Semtech?tLoRa® k5 >3 — ) {\— (SX1261/SX1262)
« RL7SDEENMEERAR(CERA L, EHEERRH SIUSBEY T NI T SX1261

A —TROHEEERIFTUAREZIZRR (RL78/G23, RL78/G22M15E 0.55uA).
I\ —DEE/AREDEIRICK DS RT LADRIR Mb. T/ A XDEIMERARIDIER N AIEE.

LoRaWAN®
» LoRaWAN®ZT O k) LFSDBEY J o 77 Sf::a'mzs E—
» ATOY > RCRE(CHIEeIgER Y > FILI77 T MAC Stack Sample Apps

. J5 RY—EX(AWS, AzureZ) &EHE L THL H—F — SR EIRIET U TIL 7T, SRR,
EHEERRT TLORaAWANSD Y 1 = > JHIMIEHE T 2 L S (CREEEHDZh. LoRaWAN®
IR U EEEBNRIT 7T U — 3 S OBRHNES. [ Rmmsvsxzeusxiz |

SIS S
= FRAIOHEEEHNDORES DY, EFEZOERIFETM,. BEERAFOT O ) U (IR DEARET
iy —JL(GUI)Zefit
FAREUEEFER— R, 7TU—> 3 >IN E 5.
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LoRa®®V U1 —=, 3> forRL718 T 7=V arEy
HEER, WS Rere

FwvItwv > .

> RL78/G23, RL78/G22, RL78/L23, RL78/G14 (¥-{ 11>) @ ) Ga;.;y - .
+ Semtech#tSX1261/SX1262 (LoRa® k5> —/\) ) ? g
- yaE[EE .
I\ 5 U BRE) [C BB HBE i i i ae F R
> RL78/G23: BI{EFE— K: 0.84mA@8MHz(*1), STOPE— K: 390nA(*1)(*3) b kg =5 )
RL78/G22: BIEE— R: 0.78mA@8MHz(*2), STOPE— R: 390nA(*2)(*3) Ny >l CEREBEDEREND
> SX1261/SX1262 : Tx: 32mA@+15Bm(*4), 118mA@:+22dBm(*5) loTOIY KR —RICEE

Rx: 4.6mA(*4)(*5)

{K;HEEILoRa® RFIC(SX1261/SX1262)C X3 /itx

RIEEhBET e S HRELORa® S>> —N\ Semtech SX1276 & DLEE :

- RAERFEIR #$950%R%
= — Y \;E E /
> BUNSERE: -148dBm SIS 200
> mAKIEE/INDT—: +15dBm(*4), +22dBm(*5) *1) RL78/G23(R7F100GLG), *2) RL78/G22(R7F102GGE)
> EEEE}E U \/g} \:/I v |\1 70dBm (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)

= LoRaWAN®R & v VK HEitkEE

- LoORaWAN®R & w OhY, WEPEMEIRRE(CIG U CRFEE BN (CRE/MEEEE— M IB1T.
- JL— LXREPRICMCUEIZIRHEE— MCRITRIEE.
- AREECERIBIL UTIRBE DS 1 WHkge e Y 7R— o 7T UNSEHIATIEE,

Current[mA]
30.00
T
25.00
20.00
15.00
10.00
RX(ACK)
0.00 Time[msec]
WAKE-UP
0\ 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
' RL78/  current 0.78mA  0.39uA  0.39uA  0.39uA | 0.39 uA | [TXPower [dBm] 14
State RUN STOP STOP STOP STOP
Year 22.25667359 (8MHZ)  (32kHZ)(*2) (32kH2)(*2) (32kHZ)(*2)| B2krR)C2)| | o2 aw T, SF10/100
22 years, 3 months RF  Current 0.6mA 0.6uA  255mA  46mA | 016uA | [Tempc] 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/G22(R7F102GGE), *2) 32bit Interval Timer:ON, LVD:ON,
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LoRa®B{EYV I MO T PZI\VI—

A

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

(BEYILDIF

FUSHIC, NFOFTUS—S 3> ) — hES8RULTI RS, \\\\\\\\

LoRa®-based Wireless Software Package (Application Note)

(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)

o RFaADDM 1T+ LU KU: samples¥documents *1) LoRaWAN® Sensor Demo, Fast Prototyping Board BLE &

LoRaWAN® 7 U4 —2 3> %R<,
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LoRa&GEEYV I NI TV

» LORa®BEYV I MIT7EUT, fEEOYV I NI T 72 HER,
> LoRaWAN®T' O MIJIARAF WYY : LoRaWANSLARAEHL, MttEEEGEENERENDZI7T U —> 3> @7,
> TS5ANR—RKLoRa®RY RD—2 : LoRa®R—XADHBE ST, MHEHEEEGENTNERZT U —2 3> M7,
> RFRSA/)\: 1—MBT70O L ZFBEEE. tMEEEEGENARERZT U -2 3> M7,

LoRaWAN®R 5v 2 754 ~R—HNLoRa® RFRSA)\
VIbhoIr7 *YO—OVILIIT voboz7

$>T YT YT
7rusr—s3>7005s [ FIusr—sa>onsss [ FIYS—S3>T0d54

MACE 754 ~A— NLoRa®

(LoRaWAN®)

®
LoRaWAN® MAC v RkO—SMAC

RFRSA/¢ RF RSA)¢ RFRSA/)C

PHYE
(LoRa®/ GFSK) RL78 RL78 RL78
+ Semtech $X1261,5X1262 + Semtech SX1261,5X1262 + Semtech S$X1261,SX1262
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<Y MO—DtaEnki

- REESNEED O
- RIVFAR S TOHEEGE

- B>'0 M EFIATEE
cBRARTFITUr—>3>(C
FEWICHIS

--------------------------
* *

(t+)) {t2)) 4. ............... (t=))
o @ > 9
2
‘ ------
........ 2 () o h -
o —>c—O L—¢ B 2H—ERY ND—H(15IN)
- : LoRaWAN® Network  Application )

Gateway Server Server < i (te))

. ‘¢“ "
: (o) R

J E " \ A $"v

End Node \ ($) RN

. (ClassABIC) "\
.......................... / ()}
-

* LoORaWAN®RX S v 2 (IEnd NodeZ HRh— (3
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LoRaWAN® & T’'S 4 AR— MLoRa®RY N DO —2O DL #k

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

» JS5AX—RKLoRa®Rwy hDJ—T(d, LoRa®NR—XDMBEBET O ML ZFERA L. 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—rDJxA15—)\
HRAIYA X4
G
WA ELE(E
EHE B ItRE
1 VT EEEES{E. SRS ABALE)

Private LoRa®-based Network

X
A

J\
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!I%oéaWANC@jEI NJIWAAYVD - VIO P

= LoRaWAN®ZT' O bI)L#IFH, < 3> 8B/ D —#llfiEl, (EEEEBNIECRBIL NS 1 HEIICXT IS U Tz APIESES
7T —2 3 > (FAPIEEEZ T LU TLoRaWAN® R A v 2 7% Sl e] 8 (1 ﬁ&%%ﬁ)

7T —23> U T. O=)L/\wOREEZE T U TIEERRICA R @Rl (B : X34E5E T8%0)
LoRaWAN®X & w (., RFEBD/\NT—> hO—)L&xBEENTHITE

OSIEMKTFED =D, 1L 1A AT ACHIHAHFES

BIIOWNFPITVr—>3>

APIBE3%

d—-)L\y 055%5(

LoRaWAN® MAC

LoRaWAN®: APIES SIS AR ME

25D RL78

Semtech SX1261,5X1262

LENESAS
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LoRaWAN®D O MNJJIVARAI YV D

(THErEIE

s

LoRaWAN®T#R/\—=3 >
FINARAIAT
S ES =]

ZHSE
F—5L—h

F—HHAX

EERKATS 3>
JL—LBFA47
T+~
HARAHI B R — b akie
EEESE P 7R— MMiae

V1.0.4/1.0.3/1.0.2
End-device (Class A, Class B™, Class C)

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

LoRa® / GFSK

F—AL— bEYU—=3 AERICIKTE
(8] : AS923/EU868MDI5ZE. LoRa® : 250 bps - 11 kbps, FSK: 50 kbps)

F—AHYAX(F -3 AARRICHKTF
(18] : AS923/EUBBBMDIEE. BA250/ 1 )

Listen before talk, ACK request

Join Request, Join Accept, Confirmed/Unconfirmed data message

sosl(OTAA), EES{E/1ES1E(AES-CTR), eXEEBLLE(AES-CMAC)

IR (S A — Y DOFFEEN S E/MUS ORI (SBES I DH T L — LAaXZZ{SRT (CHEER

NAO2ED/ D —E— R, BHEEDEMECRBIESNZS 1 YHIHAAPIESER
RFEBD) (D —E— RO B SN

*1) RL78G23, RL78/L23, RL78G14 TH/R—

© 2025 Renesas Electronics Corporation. All rights reserved.
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gg*f/\‘— BLoRa®RY RD—D - B2V I DT

TJS5AR— KLoRa®®w NDJ—2RDT0O LG, < 3> 8D/ D —HliH., {EEEEHEMEICRB{LESNES 1
S HEN XIS U T APIBAZER

T —2 3> (FAPIBEEZEN LU TT S R— hLoRa®Rw D —2 « X5 vw OZHHRIEE (B : XTEER)
7T —23> iU T. O\ OREEZE N U TIEERRICA R @Rl (B : x4E5T 78%0)

TS5ANR— hLoRa®%&y hDJ—20 « XAwv (&, RFEID/ND—O> bO—)L%=B& Tl

OSIHIKIFDI=SD. BRLZ RS AT ATHHFHAHFES

B2IOWNFPITVr—>3>

APIBIZR m B AR <

7S 4 ~R— MLoRa® MAC

754 AR— MLoRa® APIB3ZnIE AR N

XY RD—D - 29V ] RL78

Semtech SX1261,5X1262
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754N~ \—BLoRa®FRY NDO—OH>TJ)

(THErEIE

i1

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—RF

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

LoRa® / GFSK

T—AL— bEYU—= 3 ARICKRTF
(5l : ASEAN/EUMDIZE. LoRa® : 250 bps - 11 kbps, FSK: 50 kbps)

F— A X (E —= 3 AT
(1 : ASEANJEUDIES. BA250/\1 1)

Listen before talk, ACK request
5=516/{ES1L(AES-CTR), tERH LE(AES-CMAC)
IR (S A =S O TEEN & E /MO BRG] (CES I DT L — LAIXZERT(CHERR

<A 2D/ T —E— Rl EHEENEECRBIE NS 1 THIEHFEAPIBIER
RFEBD/ D —E— ROBESHHIE

© 2025 Renesas Electronics Corporation. All rights reserved.
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RFRSA\
W

» LoRa® & GFSKMPHYEDHIHl. RFESEMCUEED/ D —HliEl, {EHEEBNEE(CERBEL SNIZY -~ Dl

(XIS U TZAPIBIER

= 7T U —2 3 2 (FAPIBEEE T UCTRF RS/ \E IR e (5 : iXEEK)

» 7TV —2 32 (W UT O-IL/ N RN U CHREHAICA R bZ@H (B @ 1XZ{E5

» OSIEKIFDT=8. BRALA RS AT AICHHFHAHFES

BIIOWFPITVr—23>

APIBI%X

d—JLJ\w %

T EA)

APIEIZNE

RFRSIN

LA b RL78

Semtech SX1261,SX1262
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RFRS1)\
St

= T R T s

[N R
F—AH1X
>S—FL—b

AN

YLBER (Spread factor)
iR DET1EZX(Coding rate)
T U 772> R BkEE
Energy DetectionB¥8E
AR ST M BE
FARAR H I 7R — B kaE
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, 4/7, 4/8 -

O (HR—N)
O (H7/h— k)
IERHRZ SXAS [ B IRE
IR S A =S DR TEMEN L E/AMUSOIERIR I (B ST DN T L — LaXZ(E8] (CHERR

<A 2 ED/IND —E— RFliE, EEEENEEICRE(IL=NTZS A HIEIFHAPIBIER

© 2025 Renesas Electronics Corporation. All rights reserved.
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RFRS-1/\
AR B H R — e

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

XTER[E /1B 863MHZ(EU) 915MHz(US), 920MHz(ASEAN/Japan), 865MHz(India), 915MHz(Australia), 920MHz(Korea)

» KEREZBMCUITHEE. T L — ADXRZERICUU T OER/I (S A —HDOFEEEVX EHREFZHR L. &E/MIEDE
&fkﬁ&b@b\&#ﬂﬁbf% (E. JL—LDEREZF V> ILLUET, T, FEMBOERETFU 7’2/
ANWNERENDFEF. TL—LDOXEERICEBNICFv U7 R ZE L. T UTPZE&RE U EHRTUIEES
JL—LDXEZFv>ILUET,

» FrRIVERE. Fv IR

» BR/MEISALERSRE —
« RKEGuX{SHSE

R EFA—FT—BAL I

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®CR Fwv 2 - > T)LTOT0 S AlE. ATOY> RTLoRaWANCR v IZFHIFHI L. Rv K DT—OADSM.
> — FEBEENTRET T
» LoRaWANCOFRIEIAICFIFEIA. RERBRE— REHR— RLUTOET.

BE/INSA—IDT—F TS5 W S 1A DI

LE/SA—IDT—F TSV AhSDHEL

U—3>DRE - 5L

DS ZDB/TE - 5L

FOFAR—23> - E— ROBE - 5L (te))

)\ ZEUI(DevEUI)DEKTE - He U

7 T4 —= 3 > EUIAppEUNDEETE - it U UART

77U —= 3 > 4#(AppKey) DI TE RL7S Sy
TIT 4 R—23 2 (Y ND—510) * AT Host
F— IRV TSI A T (HERERE DB L)DRTE - 5L SX1261, O mana  MCU
AV —SDR— NEES(FPort)sentDRTE - FH L e

RSSIFRE— RDJBE - HH L

5 — 4 ST — SO (16HE2K)

F— 5 AW — OB

ADRDEETE - FiH L

I AL RNF—S L — ROBRE - Tt U (ADREEN IS (53 E )

Duty CyclefIfIDETE - 55 L

RELHEAT — ROJ/E - 55 L. REERHBRE— ROBEME
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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) (&, SfREBEZITLUCI7—AD I 7ZUE— FCEHI DHREZTIRELET,
COtEREEZ. T —ILRICL<KEREN. BEHNRERNRERITI TV —2 32 (> TEERHETT,

» L oRa Alliance®C(&. Clock Synchronization Message Package. Remote Multicast Setup Package. Fragmented Data
Block Transport Package’2&. LoRaWAN®Z O M JLICINZ T’V —2 3> ET 0N )L ZEFIFA UZFUOTAT Ot
RZBENLLUTVWET., IN50TOMILICEKD. 7TUG—23 285 —)\—(CKo> THEESNZEBE (CEE DT/
ACT7—LDTITVAAR—ZEBET D EMNTIRRETRDFT,

» XA DIT 7 —ADITFEHICIE. RL7TBYAO>DT — h ROV I ZRAWCI 7 —AD T 7EMTOT S ACTERD
CET. BERDEEHEZITVT—23>TO0 S LDEHFNTEET,

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/L23, RL78/G14TH/R— k
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754N~ hLoRa'Fy h—D—08>T )l
HE

= JS5ANX—bhLoRa®RY hDJ—T5>T)LE. LoRa®R—AD T 0O b)LZFIF Uz RIER Y hD— ORI Z iRt

» T \A ABDEZXEVMEDXE. G EEEN EIEE,

= ATON 2 RICKD. BRBEPTF 2 UST « (CRBRIEZBEDOFEINAIETH D, FRICHRY 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 r
. Data frame 3 RX
@ - 7 GREBR
F_EEER o TX Data frame -
¥ Data frame
Data frame E:j : TX l
- TX
RX
92]
RX 3 RX
_ X - v Device AQRIRENE -
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

» RIS/ RARIRIBEE R BE /R LoRaWAN® &/ RAR/ 77 R7Rw DB IENVEIREIR T S5 X — ~LoRa®Z MY (CH) DB X TEMA
o] ge (s D 2 ENE).

= LoORaWAN®E T 514 R — hLoRa®RY NI —DDBECHE ERD/I\SA—FZHEFIDZL(CKD. BEARZ
IDBEXEI (SBEDOBRNPIEE. BRIMEICKDIEEEENKE. T —LDIESE - RS A LLEESY
TR— b

= () A -~ BENIRET: X—FDFT—HZBENET B/ (CILBBERIRE/ALORaWAN®Z F &Ry hJ—T & U
CTfEA, ERRIBEOBWA—INGDIHE(F. BREHENT S A X— ~LoRa®Ry hI—T([CHIDBXTA—FN5S
BiE> — Y 7S,

LoRaWAN® Network

Private LoRa®-based
Network

GRS EEEEEEEEEEEE AR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEsPaEEEEEEEEEEEEy,,
. L]
. e,

.
o

. Terminal : \ LoRaWAN® LoRaWAN®
“*... Operator : Gateway Network Server

0

] .
--------------------------------------------------------------------------

* *
--------------------------------------------------------------------------------------------------------

*1) RL78/G23, RL78/L23, RL78/G14TH/R—
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LoRa®z iy —Jb

Renesas LPWA Studio

= SRR IS s
BB HETBRE. JL—A%SME, PER/BER(MEIFE. RSSI(2)DAIEZDEES

L‘I\\\
= AZJ 7 1#nE
LoRa®/ GFSKZIRA XD I L —LZFrITF v, BiL. TORBRERT.
LoRaWAN®Z OO b )LD T L — LD, RRICER T, *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

o mr wone e -

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.

= I —
EEE—R 2{5€— K (PER/BERHAIZE) AZI7E—FR

Renesas LPWA Studio: https://www.renesas.com/node/1400056
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Renesas Power Estimator

» EREE(TL—LXRE. KEEEFESF )H#GD$1’] HEBR., BlSmhzRE6dY—/l.
» [ REERTDOREER. BIRREDHAE. EMFEE. ENETEFZTANT DL FHEREEBBFHNRRSNE T,

Renesas LPWA Power Estimator
Please fill in the orange cell. Current[mA]
Device RL78/G22(R7F102GGE) o
Voltage[V] MCU:1.8V, RF:1.8V-3.3V 20.00
Clock[MHz] 8| 10.00
Temp.I°C] 25 oo | s S
Battery[mAh] 1650 0 200 400 600 200 1000 1200 1400 1600 1800 2000
Self discharge rate[%/year 1 Operation Duration Time Current [mAl] Duration x
Period[ms] 1300000 RF MCU [ms] [ms] RF McuU RF-+MCU Current
0[Cold SLEEP(RF OFF) Sleep 0.07 0.00 0.00016 0.00039 0.00055 0.00
” 1|{Cold SLEEP(RF OFF) Running A 0.07 0.00016 0.78 0.78016 1.85
Battery Life
?|RX(DC-DC, FSK 4.8kb/s) Running 9.68 2.44 4.2 0.78 4.98 48.19
Hour 1949684607 3|STDBY_RC(RC13M,XS0C OFF) Running 3.14 12.12 0.6 0.78 1.38 4.34
Year 22.25667359| 4|TX(5X1261,868/915MHz,PA=+14dBm,+14dBm,VBAT=3.3V Sleep 366.67 15.26 25.5 0.00039 25.50039 9350.23
22 years, 3 months 5|Warm SLEEP(RF Config retainded) Running 1.81 381.93 0.0006 0.78 0.7806 1.42
Average Current / Period [uA] 6{Warm SLEEP(RF Config retainded) Sleep 966.81 383.74 0.0006 0.00039 0.00099 0.96
7|Warm SLEEF(RF Config retainded) Running 1.81 1350.55 0.0006 0.78 0.7806 1.42
8|RX(DC-DC, LoRa 125kHz) Sleep 313.60 1352.37 4.6 0.00039 460039 1442.70
L 9|Cold SLEEP(RF OFF) Running 3.39 1665.97 | 0.00016 0.78 0.78016 2.64
Estimated power consumptions 10 1669.36 0 0 o 000
are for indication only. L 1669.36 v 0 0 0.00
DONT use for the actual products design. 12)-— - 1669.36 0 0 0 0.00
13)--- === 1669.36 0 0 0 0.00
14]--- === 1669.36 0 0 0 0.00
30|Cold SLEEP(RF OFF) Sleep 1798330.64 1669.36 0.00016 0.00039 0.00055 980.08
1800000.00
Sum 11842.82
AvelmA] 0.00658

Renesas Power Estimator: https://www.renesas.com/node/704381
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I U —<3 >4
LoRaWAN® Sensor Demo

» “LoRaWAN® Sensor Demo’ D77 VU4 —>3> ) — KTld, RL78 T2 — R SLoRaWAN®RY KD —T0%Z/ LT
oYU —AIEEEL. 5T R (AWS/Azure) ETHEILITDHEEZRBNLUTLET,

- AT Network
SR — RESTE - PTUS—S2 3>ty S
7w Tk , T - LoRaWAN
» LoRaWAN® GatewayDtzw 77w T 7574 pka ] i & ))) a (((. "

= LoRaWANE® Network Serverddtzw NJ77w 5% T mbed
= 7577 RS —)U (AWS/Azure) Otzy b7y Sl e

FE RL78 Fast Prototyping Board™
+ Semtech $X1261/SX1262 Shield =
+ HS3001 Humidity/Temperature Sensor? Kerlink
+ Digilent Pmod USBUART? iFemtoCell

Dashboard

*1: FHIIR— ROR—ZHETSBT 0N,

*2: HS3001 (3B ERDELURE, RBMEBFOFEMIE. PLC# : 250010 End-of- Life (EOL) process on select
part numbers ZZSBIZE0N,

*3: USB-UARTBEH#EENRVEHMER— ROBECHETT,

RL78/G23, RL78/G22, RL78/L23, RL78/G14 LoRaWAN® Sensor Demo
https://www.renesas.com/node/1538231 (77U —=>3> ) —h)
https://www.renesas.com/node/1538236 (B> 7)L1—R)

LENESAS
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https://www.renesas.com/ja/document/eln/plc-250010-end-life-eol-process-select-part-numbers?r=1575071
https://www.renesas.com/ja/document/eln/plc-250010-end-life-eol-process-select-part-numbers?r=1575071
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VI MO I 7HERIRIE
IN—RDT7

= VT MND T 7RFEE. RL78/G23-64p, RL78/G23-128p, RL78/G22, RL78/L23, RL78/G14FDFast Prototyping Board
([CSemtech SX1261/SX1262 Shieldz#&#i LU CERR I ENTEET,

BTV I NI I FEFAALT, ILET7TVT—2 3> 0FE. fHECEFTEFT,

1y

e

FIRRRRRRIRIIRIIIS

RL78/G23-64p RL78/G23-128p RL78/G22 RL78/L23 RL78/G14
Fast Prototyping Board Fast Prototyping Board Fast Prototyping Board Fast Prototyping Board Fast Prototyping Board
+ SX1261/SX1262 Shield + SX1261/SX1262 Shield + SX1261/SX1262 Shield + SX1261/SX1262 Shield + SX1261/SX1262 Shield

+ HS3001 Humidity Sensor + HS3001 Humidity Sensor + HS3001 Humidity Sensor + HS3001 Humidity Sensor + HS3001 Humidity Sensor

RL78/G23-64p Fast Prototyping Board (RTK7RLG230CLGO00BJ)(https://www.renesas.com/rl78g23-64p fpb)
RL78/G23-128p Fast Prototyping Board (RTK7RLG230CSNOOOBJ)(https://www.renesas.com/rl789g23-128p fpb)
RL78/G22 Fast Prototyping Board (RTK7RLG220C00000BJ)(https://www.renesas.com/rl78g22 fpb)

RL78/L23 Fast Prototyping Board (RTK7RLL230S00001BJ) (https://www.renesas.com/fpb-rl78I123)

RL78/G14 Fast Prototyping Board (RTK5RLG140C00000B]) (https://www.renesas.com/rl78fpb)

HS3001(dEIERERDFEUIE. REREDOZMIL. PLC# : 250010 End-of- Life (EOL) process on select part numbers Z#ZSBZE0),

LENESAS

EPMSM-AA-25-0132-2
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https://www.renesas.com/rl78g23-128p_fpb
https://www.renesas.com/rl78g23-128p_fpb
https://www.renesas.com/rl78g22_fpb
https://www.renesas.com/fpb-rl78l23
https://www.renesas.com/fpb-rl78l23
https://www.renesas.com/fpb-rl78l23
https://www.renesas.com/rl78fpb
https://www.renesas.com/ja/document/eln/plc-250010-end-life-eol-process-select-part-numbers?r=1575071
https://www.renesas.com/ja/document/eln/plc-250010-end-life-eol-process-select-part-numbers?r=1575071
https://www.renesas.com/ja/document/eln/plc-250010-end-life-eol-process-select-part-numbers?r=1575071
https://www.renesas.com/ja/document/eln/plc-250010-end-life-eol-process-select-part-numbers?r=1575071
https://www.renesas.com/ja/document/eln/plc-250010-end-life-eol-process-select-part-numbers?r=1575071

VI MO T PRFEIRIE
BSEwY —)L

- RAPIREBECS+ (CC-RLI>/AS) [ & s+
https://www.renesas.com/ja/software-tool/cs T —
= iSEFERIEe2studio RL78T 7 = UM} (CC-RLO>I\13) (
https://www.renesas.com/jp/ja/software-tool/e2studio-information-rl78-family e2studio
e —— ."“"D

= RL78T 7 =VUHRCIO>I\A4S5)\wv4r—= (CC-RL)
https://www.renesas.com/ja/software-tool/c-compiler-package-rl78-family

= RL78 A¥—b - A>TJ714 0L —%
https://www.renesas.com/ja/software-tool/rl78-smart-configurator

CC-RL f{SF¥{EAR: AARARK 60R1FH

https://www.renesas.com/ja/software-tool/compiler-licenses
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VI MO T 7HERIE

RL78 AN —b - > J4140L—4"

» RL78 AN — b - > TJ4 0L —7d. XA OWEERTET OIS LB TEMR I DS ENTEDIY—ILTT,
RL78~Y - O READIHFHRE. S RILD T 7V RSAI/INDEHAFHFRE., PEROERICIGUIEY D DT F7OMAHFED
BERENRE—F A DAY — MNIERTEFET,

» LoORa®BEEYV I MNITFIFERL7TS ANX— b - A>T« 0L —AICWHIGLTWET?2, 7TUo—>g> 70O AIG.
LoRa®EBEYV I N IT V7 ERL7T8 AN —b - A2 T4 0L —ATEKRRSA/I\O— REHAEDE THRTEET S,

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,

ImFERETA 2 RD
(FEOHEERIRR)

s e SORA Yew

o v

BRI Dim Tz BN E (CRR USTE
TEET,

[ — e —y—— s

MCUNY F—
4> RD

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¥—Fb - A>T JL—%4 ,*2) RL78/G23, RL78/L23, RL78/G22(_ 31/, *3) Smart Configurator Usage for RL78 LoRa®-based Wireless Software Reference Guide.
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LoRaWAN®OD il iRiR

® LoRaWANCOEEFE(M(C(&. LoRaWAN® Gateway & LoRaWAN® Network Serverz #¥{@d S
WBERSHDET,
= LoRaWAN® Gateway(d. LoORaWAN® (T IiGUIEEBINETT,
= 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

.))) LoRa® (((-
4G/
Example: Ethernet/
RL78/G22 Fast Prototyping Board Example: Example:
+ Semtech SX1261 Shield Kerlink Wirnet iFemtoCell LORIOT
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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/L23 FPB™ RL78/G14 FPB™
ROM RAM ROM RAM ROM RAM ROM RAM ROM RAM

LoRaSample™ ™3 "4 61.8 5.1 61.8 5.1 54.0 3.8 61.9 51 66.8 5.6
LoRaFuotaSample™ 3 *5 N/A N/A 100.5 25.8 N/A N/A 100.9 26.1 90.9 24.7
LoRaSensorSample™ 36 N/A N/A 64.3 5.1 56.8 3.8 64.5 5.1 69.2 5.6
LoRaWanPrivateLoRaComboSample ™37 83.9 6.0 83.9 6.0 N/A N/A 84.0 6.0 88.9 6.5
PrivateLoRaSample™ 8 51.6 35 51.6 BI5 48.4 3.4 51.7 35 55.1 3.9
RadioEvalApp2 "8 41.2 4.2 41.3 4.2 39.6 4.0 41.5 4.2 46.8 4.7
Radio Driver Only™ 14.4 0.6 14.5 0.6 13.8 0.6 14.6 0.6 16.1 0.6
LoRaWAN MAC Only" 26.0 2.3 26.0 2.3 22.6 1.6 26.0 2.3 26.0 2.3

Software: RL78/G23, RL78/G22, RL78/L23, RL78/G14 LoRa®-based Wireless Software Package V4.80. RL78/G23, RL78/G22, RL78/L23, RL78/G14 LoRaWAN® Sensor Demo V2.80.
Tool: Compiler: CC-RL V1.15.01: Optimize options: -Osize, -goptimize, -OPtimze=Symbol delete, Memory model: Medium (RL78/G23, RL78/L23, RL78/G14), Small (RL78/G22)
RL78 Smart Configurator: V1.14.0 (RL78/G23, RL78/G22, RL78/L23)

Note1: 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/L23, 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, RL78/L23), 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(11.5KiB(RL78/G23, RL78/L23), 11.6KiB(RL78/G14)) / RAM(0.5KiB(RL78/G23, RL78/L23), 0.3KiB(RL78/G14)) 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(11.0KiB) / 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(4.7KiB(RL78/G23, RL78/L23, RL78/G14), 4.5 KiB(RL78/G22)) / RAM(0.1 KiB) are required when regulatory function is enabled.
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Appendix
NI IVNUY—-R

“ RL78/G23-64p FPB*! |RL78/G23-128p FPB" | RL78/G22 FPB" RL78/L23 FPB" RL78G/14 FPB"!

Timer -—=- TML32 TML32 TML32 TML32
TAUO2 TAUO2 TAUO2 TAUO2 Tlmer RJ
12bit IT

CLK SCK11(P30) SCK11(P95) SCK20(P15) SCK31(P140) SCK31(P54)
MISO SI11(P50) SI111(P96) SI20(P14) S131(P46) SI31(P53)
MOSI SO11(P51) SO11(P97) SO20(P13) SO31(P47) S031(P52)
ANTSW OUT(P73) OUT(P42) OUT(P17) OUT(P62) OUT(P03)
NSS OUT(P76) OUT(P46) OUT(P146) OUT(P80) OUT(P02)
DIO1 INTP11(P77) INTP11(P77) INTP6(P140) INTP7(P02) INTP11(P77)
BUSY IN(P42) IN(P106) IN(P31) IN(PO1) IN(P75)
XTAL_SEL IN(P25) IN(P147) IN(P25) IN(P24) IN(P23)
DEVICE_SEL IN(P24) IN(P117) IN(P26) IN(P25) IN(P24)
FREQ_SEL IN(P23/RFU) IN(P116/RFU) IN(P27/RFU) IN(P26/RFU) IN(P25/RFU)
NRESET OUT(P22) OUT(P115) OUT(P147) OUT(P27) OUT(P26)

UART Tx TxDO(P12) TxDO(P12) TxDO(P12) TxDAO(P84) TxDO(P51)
Rx RxDO(P11) RxDO(P11) RxDO(P11) RxDAO(P83) RxDO(P50)

I2C for sensor scL SCLA1(P62) SCLA1(P62) SCL21(P70) SCL10(P66) SCLAO(P14)

(Option) SDA SDAA1(P63) SDAA1(P63) SDA21(P71) SDA10(P41) SDAAO(P15)

*1) FPB stands for Fast Prototyping Board
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