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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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- 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

AN BIRBIBOFEE
- B BEEE BB (K#thE - REBEMAERDL. B> JILIU1RA F)
< Consumer / Home > @
« N)LAT 77 (Wearable) D7 — A E18 - 51X o)
CF BBEORTOIXTA s

EPMSM-AA-25-0063-2



LPWAICSRSDENDED

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

» BBIERY FO—D%ZiEE

LoORaWAN®D T 1> A AZFA LT, LoORaWAN®(ZHIG UL RF/NA R, F—bhD1T+1. RV b

D—OH—)\\ ISORY—EXRZ#EIDZET, BRICHRY NI—DTDIBENTEFT,

. (ENTEEHDERE ] s

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

LPWATI(E. DRVENTRIABEEI S EZER e e
SND T ENLERIZ T, ’7
‘ZZZ RXACK)

— O) ﬁl/:|\\ 55'& H% Faﬁ T“ 1 @ @L%D %{f? k/ \ %MJ/X91\ (j: o 0\ 'é"c‘;ﬁ'x”)P 500 Rx_DEu:uoo 1500 2000 2500 3uooT‘m'[mse !
AYU— j’lj(,u\ & TRDIHE J\E)J'ﬂzj&'fﬁﬁﬁ LEI, =T %m“ N ET.%;}ET =
e 7 RA2ET  Cyrent  1.0mA 0.59uA 0.50uA u Tx"“:;'u[:m] 13
KENZY—TRIEERBED. AU —TREDBER | 0| = 2y ey vl PR T
- RF Current  08mA 0.6uA 255mA 46mA 0.16UA Temp.[T] 25
ENMEWNY 1 IhkeDENET, S — i I Sefw%lhj[%fm]
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LoRa®V U1 —=, 3> forRAJF7Z=U)
s5E

Gy eme

Ny FU—TRIBEMEFDREREINSI0TOI> RJ — RICRERFRBIEHEE8NDRY V1S3>

KH&EBH
= BIEHEEZE DY 1> (RA2E1/RA2L1/RAOE1/RAOE2) + SemtechttLoRa® b= >3 —/)(—
(SX1261/SX1262)
= RA2E1/RA2L1/RAOE1/RAOE2DEE HtkeZ R ARISERA L. KBEEEREFTSNICBEEY I DTV
A —TRDOHEEERITTUAREZIZER (RAOE1DIZE 0.75uA) .
I\ —DEE/AREBDEIRICK DS AT LADKRIR Mb. T/ XDOEIMERARIDER N AIEE.

SETHh\ES
= LoRaWAN®Z'O b )LMEDEEY T o7
= ATON > RTREE(CHIERIgERB > TILI7 T
= IS5 R —EX(AWS, Azure)EBE L T Y —F—5%&0IFEIT DU TILFZTY ., FExIEM,
HEERRET CLORaWANCD A 1 = JHIfIZBE I D KD (CRBELBEH DIz, LoRaWAN®ZE
FAUEEES HIRoTZ TV o—2 3 > DTS S,

AU—=TBFEFE 0.75pA
RAOE1
SX1261
oo | 075

BEVI DI
LoRaWAN®
Sample Apps
LoRaWAN® LoRa®-based
MAC Stack Sample Apps

LoRa®-based Radio Driver

FSP (Flexible Software Package)

| RA + SX1261/SX1262 |

|mEREEY — )L

S5
 FRAIOBEEBHORBEE D>, SEROERIFHIM. BERAROT O hI)LERRT (S DEIRETH
W —)U(GUI)Z i
» AR UERRN— R, 7TUT—2 3> 0N ES.
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Lo Ra®‘J J1—>
HEIE, %ﬁ:‘iﬁ'&

>~ forRAJ7=U)

FyvItwv b

> RA2E1/RA2L1/RAOE1/RAOE2 (Y1 12)
+ Semtecht£SX1261/SX1262 (LoRa® b= > = —)\)

I\ 5= U ERED (C sRiB i B (K H B BB 1 e

> RAOE1: EHEE— R: 1.0mA@8MHz(*1)
Software Standby®— : 590 nA(*1)(*2)

> SX1261/SX1262 : Tx: 32mA@+15Bm(*3), 118mA@:+22dBm(*4)
Rx: 4.6mA(*3)(*4)

RIEBHB{SNIEER S 1ERELORa® M5 > 2 —/\

> BINVS{EREE: -148dBm
> BAREINT—: +15dBm(*3), +22dBm(*4)
> RIE@E: >0/ 1w MM70dBm (52X)

C7-eme

\

End Nodes Concentrator/ Network Application
@ Gateway Server Server
) ==
Water meter )) /i; —]
§ ==
)~ =
///.-:
GAS itoring é E E E
==
) ) 72 =
Factory ==l
)))
\ tracking

Ny FU—TRIIBE{ENERETND
loTDI> RJ—RICERE

{KHEENDLOoRa® RFIC(SX1261/SX1 262)(:3’(‘155\
Semtech SX1276 & (DLLE :

- RASKFEIR $950%im
- IXSKFEIR $920%i8

*1) RAOE1(R7FAOE107), *2) LVDO: ON, TML32: ON
*3) Semtech SX1261, *4) Semtech SX1262
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LoRa®-based Solutions for RA Family
HEBR (RU—T, T —LXRZER)

< 4

Ultra low power consumption

RA2E1
SX1261

RAOE1
SX1261

HEERAU—TJE)
(MCU + RF)

HEETR (ZEHXENF)
(MCU + RF)

0.89 pA

0.75 yA

4.6 / 25.5 mA 4.6/ 25.5 mA

MCU: RA2E1(R7FA2E1A9), RAOE1(R7FAOE107), 3.3V

RF: SX1261, LoRa(SF7, BW125KHz)@915MHz, Tx 14dBm

Sleep(RF+RA2E1): Cold sleep(RF)+Software Standby+2ch AGT+LVDO(RA2E1)
Sleep(RF+RAQE1): Cold sleep(RF)+Software Standby+TML32+LVDO(RAOE1)
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LoRaWAN®EIEBRRBFED

LoRaWAN® Class AEI{EBF - TX + RX(ACK)

» LoRaWAN®R 5 v J{KiHEHEEE

- LORaWAN®X & 218, WHBEM’EH:M(JCLIRF%%QEJJE’J(‘E“ IMEHETE— RICBIT,
- L —AIXZEPRICMCUSSZEHEE— RICEITOIEE,
- BIREEICEREIL UTEIRBE DY 1 Wik x HR— ., 7 TUNSEFAEEIEE,

Current[mA]
30.00 ™
20.00
10.00 RX(ACK)
RX_DELAY SLEEP
OOO \ — l ; ...... Time[msec]
0 \ WAKE-UP 500 1000 1500 2000 2500 3000
CCA(RX)
Voltage[V] 3.3
TX Power [dBm] 14
RAOE1
© t 1.0 mA 0.59 uA 0.59 uA 0.59 uA 0.59 uA
Hour 190407.6333 *1) urren ) u u u " Data payload [byte] 10
Year 21.7360312 State RUN SW Standby SW Standby SW Standby § SW Standby Data rate [bps] 976
8MHz 32kHz)(*2 32kHz)(*2 32kHz)(*2 32kHz)(*2 SF / BW [kHZz] SF10/125
21 years, 8 months ( ) ( )(2) | )(2)  ( )(*2) § ( )(*2)
Average Current / Period [uA] RF Current 0.6 mA 0.6 UA 25.5 mA 4.6 mA 0.16 UA Temp.[C] 25
9 Battery[mAh] 1650
6.78 State  STDBY_RC Warm X RX Cold Self discharge[%/year] 1.0
S S Interval [sec] 1800
*1) RAOE1(R7FAOE107), 2) TML32:0N, LVDO: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)

( JEF‘J? I\UIT

FUSHIC, UFOFTUT—>3> ) — has8BLTI 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)

» ~ = 1]
® RFIABN 18T+ LU KU samples¥documents *1) LoRaWAN® Sensor DemoZE§ < .
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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,
> T S5ANR—RKLoRa®RY RD—2 : LoRa®PR—-XADHBEEMLHR. MHEHEEEGENATERZT U -2 3> M7,
> RFRSA/)\: 1—MBT70O L ZFBEEE. tMEEEEGENARERZT U -2 3> M7,

LoRaWAN®R5v 2 754 ~R—HNLoRa® RFRSA)\
VIbhozIr7 *YO—OVILIIT voboz7

YT YT 9 TN
FIUr—a>o0o5. A FIus—>3>rovss Ml FIUS—33>Tnd5A4

MACE 754 ~A— NLoRa®

(LoRaWAN®)

®
LoRaWAN® MAC v RkO—SMAC

RFRSA/¢ RF RSA)¢ RFRSA/)C

PHYE
(LoRa®/ GFSK) RA2E1/RA2L1/RAOE1/RAOE2 | | | RA2E1/RA2L1/RAOE1/RAOE2 | i [ RA2E1/RA2L1/RAOE1/RAOE2
+ Semtech SX1261/SX1262 + Semtech SX1261/SX1262 i |+ Semtech SX1261/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
EHEZHIHTDICENTE., NIEORY NI —JZIBRIDIZE(CHELTNET,

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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LoRaWAN® D O M JIVARSFV D -

B

LoRaWAN®:
AV Y

BIIOWNFPITVr—>3>

APIEIZE) d-—-I)L)\y arsa%ﬁ

IXZASEN)
XZAE

VyohkozxIT”7

LoRaWAN® MAC
APIBIZSLIE AR MLE

RA2E1,
RA1L1,
RAOE1,

RAOE2

Semtech SX1261,5X1262

¢ 1 a8 A])

LoRaWAN®Z O b )L, < 3> 8BaD) N — 1. ﬁ)ﬁ%é@jﬁiﬂ’ﬁ(;ﬂ—lﬂ:éﬂf A A IHNEN IS U IZAPIBIER
7T —2 3 > (FAPIEEEZ T LU TLoRaWAN® R A v 2 7% Sl e] 8 (1
FTUg—2 3> Te O—)U\wOREEEN U TCIERERCA RS I\%iiﬁi%n 5 -
LoRaWAN®RX S w (&, RFERD/\T—> bO—)L%BEHEN Tl
OSIEMKIZDI=SD. 1R IR AT ACHIHIAHFBES
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LoRaWAN D O RJILAR AWV D
HigmE

s

LoRaWAN®T#R/\—=3 >
FINAREIAS
BT

ZHAT
F—5L—h

F— YA X

EEKAT> 3>
JL—LB5A47
tFa1Us~
ARAHI B R — ki
EEESE P 7R— MMiae

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

868MHz(EU), 915MHz(US), 920MHz(ASEAN/Japan), 865MHz(India), 915MHz(Australia),
920MHz(Korea)

LoRa® / GFSK

AL — I —= 3 ARRICHKTF
(5 : AS923/EUB68MDIZE. LoRa® : 250 bps - 11 kbps, FSK: 50 kbps)

T—IYAX(EY —=3 ALK
(Bl : AS923/EU8BBMIEE. ERA250/ 1 )

Listen before talk, ACK request

Join Request, Join Accept, Confirmed/Unconfirmed data message

SR (OTAA), BES{L/1ES1L(AES-CTR), cREEBS LE(AES-CMAC)

R S A — 5 OFEEN & E/MISOEIRIRE (SBS I M T L — LAXZERT(CHERR

XA O2ED/) D —E— R, BHEEDEMECRBIL NS 1 YHIHAAPIESER
RFEBD) (D —E— RO BEENHIH

*1) RA2E1, RA2L1 TH/R— b

© 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>

APIBIER d—)L\Y JE3ER

754 /R— PMLoRa® MAC
: RA2E1,
7054/\‘— I\LoRa@ E AP|E§§5I%E 4,\‘\/ I\ME E RA2L1
*‘y I\'J—O ° Z@‘ya : RAOE1,
] RAOE2
Semtech SX1261,5SX1262
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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

868MHz(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
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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

AN Mo

RA2E1,
RA1LA1,
RAOE1,

RAOE2

Semtech SX1261,SX1262
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RFRS1)\
St

InH

JBR N ]

=AY X
>S—FL—bk

I\ Rilg

YL B9ZL (Spread factor)
iR DETIEZR(Coding rate)
v U7tz A HEE
Energy DetectionB8E
AR I ST M RE
ARAR I S 7R — B ikaE
EHEB DY R— MEE

LR | OGFSk

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 (H/R—h)
O (B7Rh— k)

B IRE [ B RS
R (S A — S DFREIEN & E/MBIBOERAR S (SEE I D0 T L — LAX SR (CHESR
<A 2 ED/IND—E— Rl REEBNEEICRE{LSNTZS A HIEIFHAPIEEEL
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RFRS-1/\
AR B H R — e

» RFRS /(& RFRSA/N\LETEWES DBETO NI T UG —2 3 > ORE/MUKDERE(CHEHL T DIz D]
HZ8RM T DEEZ P /R— L TWLET,
X ER[E]/Hisk: 868MHZ(EU) 915MHz(US), 920MHz(ASEAN/Japan), 865MHz(India), 915MHz(Australia), 920MHz(Korea)
» REEBEEBNCUITHES. T — ADXRZERI T T OEIR/ (S A —YDFEEEDXEHRFZHEL. SEMIROE

&ﬁkﬁ&bhm&#%ﬁbf% (F. TL—LDRERREZFv>ILUET ., K. %l/ﬂili'lzd)ea&/ﬁfiFVUTE/
ANEBRENDHEIE. TL—LDOXERIICEEBNICF U7 RZE ML, Fr )7z Uiz EHUTIzES

L —LDXEZFV2EIILUET,

» FrRIVERER. T 2RIV
» BR/MEISALERSRE

« RKEGuX{SHSE
 XEFTI1—-FT1—YALI

TxCfg: Tx Configuration

- RESEIH
AHEBE (L. BREDQENESE B EHDOFHZHR— U TCI——DaBE®RBITIHDEDTHD. FEDERE
HEHZEREET DEDTIEHDDFEA. RIEM(CIEEEROEETERENDESZHERZLUTIZEU.,
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

» LORAWAN® R w7 - > )L TO0S Ald. ATOY > RTLoRaWAN®R A w O%=FIHIL. RZw KD —2OAD
Shl. T —IXEENTETI,
= LoRaWAN®DREERER (CRIABIRE/R, FREERERE— RBEHY/R— MU TWET,

REINSA—FDT—H TS5 WS 21N\

BE/SA—IDFT—F TSV A hS0HH L

J—T3>ORE - HHL

T SADMELTE - e U

FOFAR—23> - E— ROBE - FHL (o))

5*)\- REUI(DevEU)DEETE « 5 L

7 TUs—2 3 > EUI(AppEUNDERTE - i L RA2E1,

7T —> 3 2 i (AppKey)DERTE RA1LA,

T OTANR—=232(FRY NDJ—=0Z0) RAOE1, UART Host
F AT — D1 T HERERE DHEL)DEE - Hi L RAOE2 ) O
5 X wtz—SDR— NES(FPort)sentDEFTE - 55 L + AT

RSSIFRRE— RDEEIE - FEti L SX1261, Command

F—A AV —Z DR (161EER) $X1262

F— AT — S DR

ADRDESTE - L

FIAIRF—FL— RDOHRE - 554 U(ADRERNBF(C3ED)

Duty Cycle ST - 554 L

+COMPLIANCE [ECHIEt e Nyl TN cCilir - S Mo =l
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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,

s YA DT 7 —ALAD T VEHICIE. RA2Y D> DStartup AreaiERIEREERWC I 7 —AD T 7EIRT OO0 S AICH]
B2 LT, BEREDEEDIZZTITIT—23>TO0SLDEIMNTETET,

2. g 9 LoRaWAN® ;
Application LoRaWAN Server/Gataway End Device

Server Server/Gateway End Device (( )) ((
A N

ﬂ +* ((A)) ﬂ (( s | Clock Synchronization Setting .
| LOR‘:‘r‘c’zvl:s!: | sadl % | L Muiticast Setting _

|
I
FIW Image | Setup
- Fragment Setting - L
% > !
(s Fw
Image Data Fragment
— . =
Fragmentation é : Reconstruction
. Data Fragment S
(i » FIW
Simultaneous (( Fragmented G Image
Delivery [ wnnnn | F/W Image
[ Firmware Update |
-
. [ I

Reboot

Y v

*1) RA2L1THR— K
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gg*f N— MLoRa®RRY bh—D—0HB>TJ)L

= 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 »
. Data frame 3 RX
l > ; | RX T —ARIEER
F_gEEER . TX Data frame -
g Data frame
Data frame RX .
- () - )
RX
92]
D
=52 I3 RX
- v Device AORIRENE v
Device A. Bhr5DIEIEX{E Device BORIEX{E
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TS54 N~ R— BLoRa® Y N—DO—0H5>TJ)L
LoRaWAN®- 7’54 A— RLoRa®Rw ND—&EiEH > 0L

n [/ KIRIEIE(S O] BE/TRLoRaWAN® &/ \iRAE/ 7 R7Rw BEMNRIEEIR T 51 R — hLoRa®Z= &M (CYI D B X T{ERA
A gE(BF D EIENE).

» LoORAWAN®E TS5 A R— MLoRa®RY NI —ODBEICIMHBETIRDINSGA—ASAZRIFITDCEICKD., BEHRE
UIDEBEX I SITBEOBRNBIEE. BIREMECKDIIEBEE HHEE. T —LADIESE - tiS ABSLEEEEE
R— o
= () X—SBEEEt: A—5DF—SFZ2BEIET Bz (CLIEEE T EE/ALoORaWANSZE E B/ Ry N J—TJ & U

CTER, \ERREDBVWA—INSDIHEE. RIFENT SAR— FLoRa®RyY hDI—J(CHIDBXTA—INS
BiET —Y%ZEIS.
LoRaWAN® Network
Private LoRa®-based r—————— [W|de.Ar ea/ Stat|cNetwor ;(.] ....................................
Network :
""""" »~~, [Local-Area / Ad-hoc Network]
® 1F 5 = "
5 @ (‘A)) -
> — “—> — “—>
Handy =
Terminal En_d ::' LoRaWAN® LoRaWAN® Cloud
Operator i Deviee . : Gateway Network Server Service

.
] .
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
[

0
--------------------------------------------------------------------------------------------------------

*1) RA2E1, RA2L1 TH/R— b
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LoRa®z iy —Jb

Renesas LPWA Studio

: ﬁ%‘iﬁ'ﬁ%‘ﬂﬂﬁ%“‘
L% LAz nJ__I/
» A”J7 *%Hb

XIE. JL—LAaX

%=, PER/BER(*)AIE. RSSI(*2)DHAITEZ

,‘.

LoRa®/ GFSKZRHAXDIL —LZFvTF v, BEFL. TOEREZERT.

LoRaWANSZ OO )LD T L — ADEEYT. RRICHEIM .

I\\\l

a1 (CF A BT EE

*1) PER: Packet Error Rate, BER: Bit Error Rate

Renesas LPWA Studio

File View Help

+ [T msconnct o [T e SAE ol K

Sefup | Transmit Receive Terminal Healing

B

' Gontinuous Wave Transmit
* Unmodulated

RENESAS

(@ Packet Transmil
(= Sequential [for PER] ' PN9 [for BER)
12 34 56 "Hello World" AsbbCc

) User Defined [nput below in HEX or TKT)

R Packet No. 0 Gopy Clear
Trasnsmit Payload Length [bytes] 32
Number of Transmil Packels 1
Trasnsmit Interval Imsl 1000

| Initialization is

EEE—R

completed!

Renesas LPWA Studio

File View Help

1 BESCONNECT 1915000000 "F¥ 7 "™ 125 -
Selp  Transmit | Recenve |Terminal = Healing
RENESAS

mowr  wooe o -

TotalPkis — TolalBitls — RSSLmax  — SNR.max -
OK Pkis - OK Bits - RSSlLave - SNR.ave -
NG Pkis - NG Bits - RSSLmin  — SNR.min -
Expected Pkt Counts [for PEl 1 PEH

Expected Data Length [ior B 32

Z{EE— R (PER/BERJIZE)

Renesas LPWA Studio
File View Help

1 DISCONNECT [ 1915000000 FRT7 | (™ 125 |
Setup  Transmil | Receive | Terminal Healing
RENESAS

MODE SNIFFER -
DEV ERR RSSI SNR  LEN DATA
8008PABA4A58455231
800000094B50455232

176713-19:13:56.157 1 2] -4 1 9
608606684C56455233

176713-19:13:57.198 1 -4 11 9

00eeo0eee4D58455234
B00008004E50455235
800000084F58455230

176713-19:13:58.248 1 = 11 @
176713-19:13:59.297 1 = 12

176713-19:14:00.339 1 = 12 8
176713-19:14:91.386 1 = 12 9

[HEX] : 0600@0804D50455234
[TXT]: MPER4

e T e oo ooe

AZI7E—R

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

Renesas Power Estimator

» BIREE(TL —LXRE. EEEBFESE
= [ RENMERFDEIRA. RARREDHAR]. SMEBE.

BMEEFZTANT DL HIER EEBiAF6

EVRFDEPHEER. BhFanze RIG65HmY —ILTY,

nRRESNET,

Renesas LPWA Power Estimator
Please fill in the orange cell. 00 Current[mA]
Device RAQE1(R7TFAQE1073CF))
Voltage[V] MCU:1.8V, RF:1.8V-3.3V 2000
Clock[MHz] 8 10.00
Temp.[*C] 25 . | ———
Batter)l[mAh] 16m 0 200 400 800 800 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|Celd SLEEP(RF OFF) Sleep 0.07 0.00 | 0.00016] 0.00059 0.00075 0.00
1| Cold SLEEP(RF OFF) Running 237 0.07 | 0.00016 1 1.00016 2.37
Battery Life
J 2|RX(DC-DC, FSK 4.8kb/s) Running 9.68 2.44 42 1 5.2 50.32
Hour 190407.6333| 3|STDBY_RC(RC13M,XSOC OFF) Running 3.4 12.12 0.6 1 1.6 5.03
Year 21.7360312| 4|TX(SX1261,868/915MHz,PA=+14dBm,+14dBm,VBAT=3.3V  [Sleep 366.67 15.26 255 0.00059] 2550059 9350.30
21 years, 8 months 5|Warm SLEEP(RF Config retainded) Running 1.81 381.93 | 0.0006 1 1.0006 1.81
Average Current / Period [uA] 6|Warm SLEEP(RF Config retainded) Sleep 966.81 383.74|  0.0006] 0.00059 0.00119 1.15
6.78 7|Warm SLEEP(RF Config retainded) Running 1.81 1350.55 0.0006 1 1.0006 1.81
3|RX(DC-DC, LoRa 125kHz) Sleep 313.60 1352.37 46| 0.00059 4.60059 1442.76
N 9|Cold SLEEP(RF OFF) Running 3.39 1665.97 | 0.00016 1 1.00016 3.39
Estimated power consumptions 10f--- - 1669.36 0 0 0 0.00
are for indication m- 11f--- - 1669.36 0 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
30|Cold SLEEP(RF OFF) Sleep 1798330.64 1669.36 | 0.00016|  0.00059 0.00075 1348.75
1800000.00
Sum 12207.70
Ave[mAl 0.00678

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

» “LoRaWAN® Sensor Demo”"®D 77 U4 —<>3> J— ~Tld. RA2E1/RA2L1/RAOE1/RACE2tZ> Y ) — RS
LoRaWAN®=RwY KD —O= N LT BT —5%ZXEL. TR (AWS/Azure) ETHRET D HEZBNTL

TUL\ET,
Network

-))I)_oRaéNAN (((.
oyt

- RE
= SR —REFTE - PTUS—2 3>ty b
7 T
= LoRaWAN® GatewaydDtzw 77w T 755%

L] ® \! JZAN S
LoRaWAN® Network Serverdt2y b7 TF5E | g paskt Fast Prototyping Board,

» 57 RY—)U (AWS/Azure) Dtzw RJ7w | EK-RA2L1 Evaluation Kit for RA2L1 MCU, 4
3L FPB-RAOE1 Fast Prototyping Board or :
’ FPB-RAOE2 Fast Prototyping Board _ Kerlink
+ HS3001 Humidity/Temperature Sensor iFemtoCell
+ Semtech SX1261/SX1262 Shield Dashboard

+ Digilent Pmod USBUART

*1) Used for FPB-RA2E1, EK-RA2L1 and FPB-RAOE1

HS3001(dFELERERDFE U, REB@REDEMI(E. PLC# : 250010 End-of- Life (EOL)
process on select part numbers ZZ SRR 20N,

RA2E1, RA2L1, RAOE1, RAOE2 LoRaWAN® Sensor Demo
https://www.renesas.com/node/1685416 (77U —=>3>_J)— k)
https://www.renesas.com/node/1685421 (Y>> )L 11— R)
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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
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
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VI MO I 7HFEIRIR
N—RoT7

= RA2E1 Fast Prototyping Board (RTK7FPA2E1S00001BE), EK-RA2L1 (RTK7EKA2L1S00001BE), RAOE1 Fast
Prototyping Board (RTK7FPAOE1S00001BJ), RAOE2 Fast Prototyping Board (RTK7FPAOE2S00001BJ)(C
Semtech SX1261/SX1262 ShieldzixfitUIcEDZ. VI NI T 7ORERIREEUVTERIT DI ENTEET,

s IV I DT 7ZEFALUT. LTIV T—2 3> 0T, FHMbICEFTEFT,

FPB-RA2E1 EK-RA2L1 FPB-RAOE1 FPB-RAOE2

(RA2E1 Fast Prototyping Board) (Evaluation Kit for RA2L1 MCU Group) (RAOE1 Fast Prototyping Board) (RAOE2 Fast Prototyping Board)
+ S$X1261/SX1262 Shield + SX1261/SX1262 Shield + $X1261/SX1262 Shield + SX1261/SX1262 Shield

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

FPB-RAZ2E1: https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/rtk7fpa2e1s00001be-ra2e1-fast-prototyping-board
EK-RA2L1: https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ek-ra2l1-evaluation-kit-ra2l1-mcu-group
FPB-RAOQE1: https://www.renesas.com/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/fpb-ra0e1-raOe1-fast-prototyping-board

FPB-RAOE2: https://www.renesas.com/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/fpb-ra0e2-fast-prototyping-board-ra0e2-mcu-group
HS3001(3FELEMRERDF Ule. REREDFM(L. PLC# : 250010 End-of- Life (EOL) process on select part numbers ZZSB < f2E0\,
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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
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/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/rtk7fpa2e1s00001be-ra2e1-fast-prototyping-board
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/rtk7fpa2e1s00001be-ra2e1-fast-prototyping-board
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/rtk7fpa2e1s00001be-ra2e1-fast-prototyping-board
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/rtk7fpa2e1s00001be-ra2e1-fast-prototyping-board
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/rtk7fpa2e1s00001be-ra2e1-fast-prototyping-board
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/rtk7fpa2e1s00001be-ra2e1-fast-prototyping-board
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/rtk7fpa2e1s00001be-ra2e1-fast-prototyping-board
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/rtk7fpa2e1s00001be-ra2e1-fast-prototyping-board
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/rtk7fpa2e1s00001be-ra2e1-fast-prototyping-board
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/rtk7fpa2e1s00001be-ra2e1-fast-prototyping-board
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/rtk7fpa2e1s00001be-ra2e1-fast-prototyping-board
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/rtk7fpa2e1s00001be-ra2e1-fast-prototyping-board
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/rtk7fpa2e1s00001be-ra2e1-fast-prototyping-board
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/rtk7fpa2e1s00001be-ra2e1-fast-prototyping-board
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/rtk7fpa2e1s00001be-ra2e1-fast-prototyping-board
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/rtk7fpa2e1s00001be-ra2e1-fast-prototyping-board
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/rtk7fpa2e1s00001be-ra2e1-fast-prototyping-board
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/rtk7fpa2e1s00001be-ra2e1-fast-prototyping-board
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ek-ra2l1-evaluation-kit-ra2l1-mcu-group
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ek-ra2l1-evaluation-kit-ra2l1-mcu-group
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ek-ra2l1-evaluation-kit-ra2l1-mcu-group
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ek-ra2l1-evaluation-kit-ra2l1-mcu-group
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ek-ra2l1-evaluation-kit-ra2l1-mcu-group
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ek-ra2l1-evaluation-kit-ra2l1-mcu-group
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ek-ra2l1-evaluation-kit-ra2l1-mcu-group
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ek-ra2l1-evaluation-kit-ra2l1-mcu-group
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ek-ra2l1-evaluation-kit-ra2l1-mcu-group
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ek-ra2l1-evaluation-kit-ra2l1-mcu-group
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ek-ra2l1-evaluation-kit-ra2l1-mcu-group
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ek-ra2l1-evaluation-kit-ra2l1-mcu-group
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ek-ra2l1-evaluation-kit-ra2l1-mcu-group
https://www.renesas.com/jp/ja/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ek-ra2l1-evaluation-kit-ra2l1-mcu-group
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VI MO I 7HFEIRIR
BSEY —)L

» MERRRIE: e? studio RAT7Z=ZURIF (GNUIIINAS)

https://www.renesas.com/ja/software-tool/e2studio-information-ra-family

» RA Flexible Software Package (FSP)
https://www.renesas.com/ja/software-tool/flexible-software-package-fsp
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LoRaWAN®OD il iRiR

® LoRaWANCODE{SFEMIC (L. LoRaWAN® Gateway & LoRaWAN® Network ServerZ#¥{# 9 3 ENSHDET,
= LoRaWAN® Gateway(d. LoORaWAN® (X iGUER@EANETT,
= LoRaWAN® Network Server(d. PoCHEIFICEETHERATEDI Y —EXZRABEL TVWBAR Y —EHDFET,
= LoRaWAN® Network Server& 50 R —EXZ#E I D22 EEAEE T,
» 570 RS —EX(C(E. LoRaWAN® Network ServerzH/R— kU TWDIEDEH N KT,

LoRaWAN® LoRaWAN® LoRaWAN®
End Node Gateway Network Server

4G/
_ Ethernet/
Example:
RA2E1 Fast Prototyping Board Example: Example:
+ Semtech SX1261 Shield Kerlink Wirnet iFemtoCell LORIOT
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LoRa®YV U 1 —=3 > 81NTWebR—=

LoRa® V1 —> 3> DOR—LR—>
https://www.renesas.com/jp/ja/application/communication-computing-infrastructure/wireless-network/lora-solutions

LoRa® V)1 —>3> for RAD7Z7 =)
https://www.renesas.com/jp/ja/application/communication-computing-infrastructure/wireless-network/lora-solutions/lora-solution-ra
E>A : RA LoRa®YVU1—>3>

https://www.renesas.com/jp/ja/show-video/nojs/13107416

E> : RA LoRaWAN® Sensor Demo Tutorial
https://www.renesas.com/jp/ja/show-video/nojs/13107421

JO27 : LB ADLoRa®YV U1 —23> T, HEBEHRIoT TV —2 3> =REUELTAN?

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

LoRa® V1 —>32>

[A&EH] T [LEEE] ’&_Jﬂu(«_?éLoRa MU T—2 2
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Appendix
AEUHSALX

Application FPB-RA2E1™ EK-RA2L1%2 FPB-RAOE1™ FPB-RAOE2™
ROM RAM ROM RAM

ROM RAM ROM RAM
LoRaSample™ "5 68.7 9.5 68.9 9.5 53.7 8.7 66.1 9.4

LoRaFuotaSample™ " "6 N/A N/A 104.4 19.6 N/A N/A N/A N/A
LoRaSensorSample™ "7 73 9.8 72.6 9.7 571 9.7 69.6 9.6

LoRaWanPrivateLoRaComboSampl
0’3478 86.1 10.5 86.4 10.5 N/A N/A 83.5 10.3

PrivateLoRaSample™ " 54.9 7.7 55.2 7.7 451 7.4 52.4 7.5
RadioEvalApp™ " 50.1 8.1 49.6 8.1 42 8 47.4 8.2
Radio Driver Only™ 19.5 1.8 19.7 1.8 12.7 1.1 18.5 1.9

LoRaWAN MAC Only™ 21.5 2.6 215 2.6 24 2.6 21.3 2.6
Tool: GCC Toolchain: 13.2.1.arm-13-7, Optimize options: -Os (RA2E1, RA2L1, RAOE2), -Os -fto (RAOE1), FSP: 5.9.0.

Note1: FPB stands for Fast Prototyping Board.

Note2: EK stands for Evaluation Kit.

Note3: Stack size (2.0KiB) and heap size (1.0KiB) are included in the RAM size.

Note4: LoRaWAN V1.0.4, Class A/C, multicast and region EU868 are enabled. An additional ROM(7.7KiB) / RAM(0.4KiB) are required when Class B is enabled. (RA2E1, RA2L1, RAOE2)
LoRaWAN V1.0.4, Class A/C and region EU868 are enabled. Class B and multicast are not supported. (RAOE1)

Note5: ROM/RAM sizes include LoRaWAN MAC, Radio Driver, and the lower layer’s code required by LoRaSample.
An additional ROM(9.0KiB) / RAM(0.4KiB) are required when Class B is enabled. (RA2E1, RA2L1, RAOE2)

Note6: 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 (4KiB).
An additional ROM(9.6KiB) / RAM(0.4KiB) are required when Class B is enabled (RA2L1).

Note7: ROM/RAM sizes include LoRaWAN MAC, Radio Driver, and the lower layer’s code required by LoRaSensorSample.
An additional ROM(9.0KiB) / RAM(0.4KiB) are required when Class B is enabled (RA2E1, RA2L1, RAOE2).

Note8: ROM/RAM sizes include LoRaWAN MAC, Radio Driver, and the lower layer’s code required by LoRaWanPrivateLoRaComboSample.
An additional ROM(9.0KiB) / RAM(0.4KiB) are required when Class B is enabled (RA2E1, RA2L1, RAOE2).

Note9: ROM/RAM size includes the lower layer’s code required by PrivateLoRaSample, RadioEvalApp, or Radio driver.
An additional ROM(3.4KiB(RA2E1, RA2L1), 2.9KiB(RAOE1), 3.5KiB(RAOEZ2)) / RAM(0.2 KiB) are required when regulatory function is enabled.
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Appendix

NJIJxTI)IVIUYV—X

SX126x CLK
MISO
MOSI
ANTSW
NSS
DIO1
BUSY

NRESET

UART Tx
Rx

I12C for sensor [N
(Option) SDA

XTAL_SEL
DEVICE_SEL
FREQ_SEL

AGTO
AGT1

SCKO (P102)
MISOO0 (P100)
MOSIO (P101)
OUT (P403)
OUT (P113)
IRQ5 (P302)
IN (P104)

IN (P003)

IN (P002)

IN (P0O1)
OUT (P000)

TxD9 (P109) PMOD2
RxD9 (P110) PMOD2

SCLO (P400) PMOD1
SDAO (P401) PMOD/1

AGTO
AGT1

SCKO (P102)
MISOO0 (P100)
MOSIO (P101)
OUT (P109)
OUT (P113)
IRQ4 (P111)
IN (P400)

IN (P003)

IN (P002)

IN (P001)
OUT (P000)

TxD9 (P203) PMOD2
RxD9 (P202) PMOD2

SCL2 (P301) PMOD1
SDA2 (P302) PMOD/1

Note1: FPB stands for Fast Prototyping Board, Note2: EK stands for Evaluation Kit

TML32
TAUO2

SCK11 (P407)
SI11 (P212)
SO11 (P213)
OUT (P109)
OUT (P103)
IRQ3 (P208)
IN (P201)

IN (P009)

IN (P012)

IN (P013)
OUT (P014)

TxDO (P101) PMOD1
RxDO (P100) PMOD1

SCL20 (P112) PMOD2
SDA20 (P110) PMOD2

m FPB-RA2E1*! EK-RA2L1*2 FPB-RAOE1" FPB-RAQE2"

Interval timer

Timer
Capture&Comp

ML32
TAUO2

SCKO00 (P500)
S100 (P502)
S000 (P501)
OUT (P106)
OUT (P115)
IRQ5 (P201)
IN (P409)

IN (P012)

IN (P013)

IN (P014)
OUT (P015)

TXDAO (P101)
RxDAO (P100)

SCLA1 (P400) PMOD2
SDAA1 (P401) PMOD2
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