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MCU Micro Controller Unit 4 0arra—5a=—vy k
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NC Not Connected FEHERT
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USB Universal Serial Bus DT ILINRIRED—FE
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¢ MCU Native Pin Access

e R7FABE2BB3CFM MCU (LAf%#. RA MCU)

. 200 MHz Arm® Cortex®-M33 a7

e 256kBa—KT735wia, 4kBT—4 75wy a. 40 kB SRAM

e BAEVLFQFP Ry Hy—
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e MCUBRAIERA Y kY., EEGEEERIBIERTRE

e #EO/OvYYY—X-RAMCUREDIEREE (~1%) OV Oy BNFIAREE, RAMCU®D XA 1 >
FoL—E2—¢HToavIF L L—2—DKERIRFIE. BFEED 24.000 MHz (REE) B&U
32,768 Hz DE%E/ O v Y £ FIFAATEE

System Control and Ecosystem Access

«  USB Full Speed Device (micro-AB 3349 %)

. 2DD5VARAY—R
— USB (T/Aw ¥, FILRE—F)
— NBER QEUAYTE[FER) (REH)

o  TNYITFHR—F (SWD)

e IA—HLEDERAYTF
— 220 LED (#%®)
— BiREEHETRT Power LED (#&f2) (RZEH)
— BRI UT/N\Y TR %<9 Debug/power LED (Ef)
— 1202 —H RS YF
—120)ty FRAYF

e 2D7MHBoEL—MMLIILRT LYLGE
— 2 DO Digilent Pmod™ (SPI, UART, I13C) a#x%¥ %
— Arduino™ (UnoR3) a#% 4

e MCUJ—FIEEDY /N (RER)
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HE | EBIL—T <$§2§> pte
E4 Pmod1 I3C EH% P101 (I3C_SDAO) # Pmod 1 4 E > [Z##x
E5 Pmod1 13C a8 P100 (I3C_SCL0) % Pmod 1 3 E > IZ#E#
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E25 MCU Clock ok 32.768 KHz K@ FEIERF & MCU 7 E > (XCOUT) [Z#E#
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TINYJ USB axv 4 FPB-RAGE2
Ev L L= TAV
Jg-1 +5VDC +5V_USB_DBG
J8-2 Data- USB JLOB DM (U314 E ) -
J8-3 Data+ USB_JLOB DP (U315 EY)
J8-4 USB ID, jack internal switch, cable inserted NC
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BEBRDA VT4 —% (LED6). DEBUG LED [, TNV J A V2 71 —ADWEM LA T—2AERLE
9, FPB-RAGE2 R— KDEEMNA I/ Y. DEBUG LED NEFE L TULVAI54E. RAAM2 T/3v 4 MCU
MNTOTSI VT KRR MIEHINATWEWIZ EERLET, DEBUG LED AT LTWLWAIEEIE.
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B 7 FPB-RAGE2 FIN\yH AL A T71—X
52.1.1 TINYHYDIEE
£5 TNYHYLHEE

VAT BE BsE
E34 TR BET/NY HENME
BRI P201/MD & P300/SWCLK [iEfE & T ULVvA LY

5.2.2 e?studio DF/\y HEE
FPB-RAGE2 Fast Prototyping Board IZEI LW\ OT 15 FEERT BBAD e studio DF/Ny T H/TE
#ZE8ITRLET,

[Debug hardware] : [J-Link (ARM)]Z:#IRLE 9
[Target Device] : [R7FAGE2BB]&:&IR L £ 3,

{8} Debug Configurations O *

Create, manage, and run configurations

uF‘P . = x| =R Mame: | quickstart_fpb_rabe2_ep Debug_Flat |
|t;-'pEfi|tErtE><t | E Main [ %5 Debugger| & Startup| ] Common - Source

[C] C/C++ Application

[T] C/C++ Remote Application Debug hardware: Target Device:

=/ EASE Script

[E] GDB Hardware Debugging GDB Settings  Connection Settings  Debug Tool Settings

[£7 GDB Simulator Debugging (RHE

GDB C tion Setti
& Launch Group onnection ings

~ [E7 Renesas GDB Hardware Debugc ®) Autostart local GDB server Host name or IP address:  localhost
ickstart_fpb_rafe2_ep Deb
[£7 quic _a - fpb_ra _ep. = (O Connect to remote GDB server GDB port number: 61234
[£7 Renesas Simulator Debugging (
Connection timeout (s): | 30 w

GDB
GDB Command: | arm-nene-eabi-gdb Browse... | | Variables...
[ step Mode

Additional GDB Server Arguments

< >
. . Revert Apply
Filter matched 9 of 11 items

@

8 e?studio T/A\VHEE
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53 TaYATFLA
IOYRTLIK, COARYAEFERALT, 2 20— BHUAET ISR TLEEREDH ZEHOY— K/
— T4 TRAY EDa—ILERBICERKT A2 T avE1—HITRELET,

1. 2D Digilent Pmod™ (SPI, UART, I3C) a#%¥ %

2. Arduino™ (UnoR3) ax4 4

5.3.1 Digilent Pmod™ a9 4
22D 12 EV ARV AIE RAMCURTRAE LTHEEL., RSN ED2—IARL—TFNA X
ELTHAET 5 Pmod EV a—ILEHHR— T EEHIRESATOET,
N5DA 2% 7 —RIE, Type-2A (#i:5k SPI) %> Type-3A (#5358 UART) 2 ED LV DH D Pmod 2 A
TEHYR— T BKSCT7—LIT7THRRTEETS,

FPB-RAGE2 R— RICIET v /L AESN TS, 12 E>a Ry 7 % Pmod Type-6A (13C) TER
THIEILTEFTT,

FIAILEDI2EY Pmod A V2 7 —RIE+33VFNAREYR—FLET,

L% Pmod T/84 AA +3.3V EBR* EHEMMUNHBZ I EEZHEELTLESLY,
Pmod 4 8 7z —R([F+5.0V TNNA ALY R— T BEEL”HYET,

DA TLaUMERINTWEEBEE,. 3V3AI VA T —RIEBZEHEAZ5VED2—ILOAMER
SNTWVWSHILEMRELTLIZEL,
EH5M Pmod ¥ "Simple SPI" £— K T SCl peripheral #{#H3 %71=&. SPI peripheral D5E£ 7 #RE (X
RESINLZWI EITEELTLEELY, SCI"Simple SPI" E— FOFMIZDOWLTIE, N—FHz7 ¥=a
TILESBLTLLESLY,

5.3.1.1 Pmod1

REVDOSA T LART 20 Pmod LIZERYFIF5ATLNET, EHIL. Pmod Type-2A (3R
SPI). Type-3A(#i5&k UART). & U Type-6A (I3C)FHHR—rLEFF, RAMCUIZIBCTRAZ & LTEIME
L. BSNED21—ILIXIBCAL—TFNARELTHELET, COAM2UEFT—RIE, T7—47
T 7 THOW DD Pmod #4 TE LTS HICEERMNAIEETT,

&6 Pmodlax¥v 4

AVAF=ILENT

Pmod 1 a9 %2 O{IHARE FPB-RABE2 Pmod 1 #&8%
Ey Option Type | Option Type | Option Type e ]
pZAlsxp p , yp p 6A yp EE/IR bk RAM
PMOD1-1 | SS/CTS P301 (SSLAO/CTS9) E36 | E35, E37
CTS P303 (CST9) E35 | E36
PMOD1-2 | MOSI/TXD | TXD P109 (MOSIA/TXD9)
PMOD1-3 | MISO/RXD | RXD P110 (MISOA/RXD9) E6 E5
SCL P100 (SCLO) E5 E6
PMOD1-4 | SCK P111 (RSPCKA) E3 E4, E37
RTS P301 (RTS9) E37 | E3, E4, E36
SDA P101 (SDAO) E4 E3, E37
PMOD1-5 | GND GND
PMOD1-6 | VCC +33V#E El E2
+5.0V*E E2 El
PMOD1-7 | GPIO P402 (IRQ4)
PMOD1-8 | GPIO/RESET P005 (RESET)
PMOD1-9 | GPIO P107 (GPIO/SSLA2)
PMOD1-10 | GPIO P106 (GPIO)
PMOD1-11 | GND GND
PMOD1-12 | VCC +33V#E El E2
+5.0V*E E2 El
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Pin 6

Pin 12

B9 Pmodlax¥4

FEBROBAESY UNELBIUBR2 ZEFTTHIEAIETTIEL TS, FPB-RAGE2 R—FE LY
BEHINTVARED 32— ILICKARGBRENE CHAEELADBY F7,

10 Pmod 1 ZARESY I (Va—Fk) & BBARESY R (F—TF)
5.3.1.2 Pmod 2

REVDZA TN aRy 2 Pmod 2 [CRYFFLATLNEST, RAMCUIESPITRAZ ELTH
L, BIESNEED2a—LIESPIRL—TFNNA RAELTEELET, CDA 2 T—RIE, T7—L4
DI 7 THOWLW DD PMod B4 TELTELICHBERMNARIEETT,

COPmodA B 7 x—RIF+BIVTFNAREYHR—IFLET, A VA F=ILENRTNEFTRTD Pmod
TFINAZAN+33VEREEBRELAH D EEZHERELTLIEEL,

EP212 & P213 [INERKBIRBIFEEASIAEFT . NBKEBEREBFNMERAINTNSEE. ChoDE
VIERTEEF A,

&7 Pmod2ax4v4

Pmod 2 a4y #% FPB-RAGE2 Pmod 2 ¥R, | A&Bo O v
R
Ev Option Type | Option | Option BRI B8 | M | B | FK
2A/3A | Type 3A | Type 3A =7
PMOD2-1 |SS/CTS P103 (SS0/CTS0) E39 |E38
CTS CTS P302 (CTS0) E38 | E39
PMOD2-2 | MOSI/TXD | TXD P411 (MOSIO/TXDO) | E46 | E44
TXD P213 (TXDO) E44 | E46 E15 |E12
PMOD2-3 | MISO/RXD | RXD P410 (MISOO/RXDO) | E47 | E45
RXD P212 (RXDO) E45 | E47 E9  |E10
PMOD2-4 | SCK P102 (SCKO) E40 |E41
RTS RTS E41 | E40,
P103 (RTSO) Ea9
R20UT5161JG0100 Rev.1.00 Page 15 of 25
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Pmod2 a9 % FPB-RABE2 Pmod 2 #¥8pE | 5V R v Y
B
PMOD2-5 | GND GND
PMOD2-6 | VCC +3.3V
PMOD2-7 | GPIO P205 (IRQ1)
PMOD2-8 | GPIO/
RESET P407 (RESET)
PMOD2-9 | GPIO P0O15
PMOD2-10 | GPIO P014
PMOD2-11 | GND GND
PMOD2-12 | VCC +3.3V
Pin 1
Pin 7

Bl 11 Pmod2a#44%

53.2 Ard

12 Pmod 2 [FAEDY /R (Ya—k) & RBRAESYy R (F—TFV)

uino™M a4y 4

Arduino UnoR3E#OAR I AL VAT I —REHBATLET,

#+& 8 ArduinoUno a4 4

Arduino E#ia 9 42 FPB-RAGE2
Ey E L = 1IAV.
J2-1 NC NC
J2-2 IOREF +3.3V
J2-3 RESET P208
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Arduino E#ia R 4 FPB-RAGE2
Ey BB R TIAWS
J2-4 3.3V +3.3V
J2-5 5V +5V
J2-6 GND GND
J2-7 GND GND
J2-8 VIN NC
J6-1 AO P0O00 (ANOOO)
J6-2 Al P0O01 (ANOO1)
J6-3 A2 P002 (AN0O2)
J6-4 A3 P004 (AN0O4)
J6-5 A4 P003 (AN0O7)
J6-6 A5 P013 (ANO11)
J5-1 DO/ RXD P410 (GPIO/RXDO0)
J5-2 D1/TXD P411 (GPIO/TXDO)
J5-3 D2 /INTO P105 (GPIO/IRQO)
J5-4 D3 /INT1/PWM P408 (GPIO/IRQ7/GTIOC1B)
J5-5 D4 P500 (GPIO)
J5-6 D5/ PWM P409 (GPIO/GTIOC1A)
J5-7 D6 / PWM P113 (GPIO/GTIOC2A)
J5-8 D7 P00 (GPIO)
J1-1 D8 P006 (GPIO)
J1-2 D9/ PWM P403 (GPIO/GTIOC3A)
J1-3 D10/SS/PWM P301 (GPIO/SSLAQ/GTIOC4B)
J1-4 D11/ MOSI/PWM P109 (GPIO/MOSIAGTIOC1A)
J1-5 D12/ MISO / PWM P110 (GPIO/MISOA/GTIOC1B)
J1-6 D13/ SCK P111 (GPIO/RSPCKA)
J1-7 GND GND
J1-8 AREF ARDUINO/VREFHO
J1-9 I3C_SDA P101 (I3C_SDAO)
J1-10 1I3C_SCL P100 (I3C_SCLO)

R20UT5161JG0100 Rev.1.00
2023.06.29

RENESAS

Page 17 of 25




RenesasRA 77 3 1)

FPB-RAGE2 vl A —H—XY =217/l

S8
—-=
s_% 2 g SCL (P100
é "‘ ‘—: SDA (P101
P
(%] S VREFHO
e e GND
NC o e P111
IOREF =i
P106 e ¢ P110
P104 ¢ o P109
= Pgl?gz ¢ ¢ D10 (P301
2V ® @ |0 ¢ e D9 (P403
GND (T D8 (PO06
GND PYPY
VIN (NC) e e D7 (PO08
e o D6 (P113
AQ (PO00, ANOQO) C I D5 (P409
Al (P0O01, ANOO1) T ) D4 (P500
A2 (PO02, AN002) e @ D3 (P408
A3 (P004, AN004) e e D2 (P105
A4 (PO03, ANOO7) 2 6 D1 TX (P411
AS (P013, ANO11) r ED DO RX (P410
13 Arduino Uno a#% %
54 0t
5.4.1 a—4 LED & Power LED
FPB-RAGE2 ;R— FIZIZ 4 DD LED ##EH L TLET,
FPB-RAGE2 ih— K £ LED D#REZXRDRIZRLET,
#£& 9 FPB-RAGE2 7R— F LED ##E
BaEs hI— Hre MCU #l#IR—
LED1 % 1—4 LED P207
LED2 % 1—4LED P206
POWER % Power 4 ¥4 —4 +3.3V
LED6 = FI/3Nv 49 LED Renesas RA4M2 T/\v 4 MCU
A—HLED [ERAMCUMNLREESA TS0, BET HR— b EMOBRICERTEEY, LED1 %

P207 MUY EETICIE, IFAFED v/ (V3—k) ESERRICT AMELAHY FEFT .
LY YEETIZIE, FAFESY X (a—k) E7T 2BRICTI2RERAHY ET,

LED2 % P206 H

LED1 LEDZ

-

14 a—HLED
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16 FI/8v 4 LED

542 HR—FRALyF

FPB-RAGE2 R— KIZIE, NN Ty aREZ AL TDSMDE—AVA YR Y FN2 DEHINT
WE9,

Jty PR v F(S2)EHT & RAMCU #HEET H-0D) Yy MEEBLNERINET,

& 10 FPB-RAGE2 R— FDAA v F

BRES RERE MCU HlfR—
s1 A—HRAYF P304 (IRQ9)
S2 MCU Jty FRA v F RESET#

A—HRASLYFSLIEMCULLREEL., BET ER—FEtOBENICERTEET, S1%P304H 55
BT BIZIE, (FAEDY /N (a—F) E2A#RRICTHIHELAHY F9,

17 Yy FRALYF(S2)EL—HRL YF (S1)
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543 MCU J—FE—F

2EUAYHS (J7) ERYFHFT,. RAMCUDT—FE—FK (P201) #BIRTZ=FET, BEOIHESH
BIGE (VUL FyTE—FK) RITZRAKIZLET, SCIT—FE—FIZTBIZIE, J7TITD v 2/ EE

BELTERBSETIESL,

18 T—FrE—F ¥ /8(7)
544 MCuUsOwY)

R—FIZIXRAMCUHY D0y Y AKERIEFNEBHINTEY., 32768 Hz DERELEEI/I OV I %
RELTWET, =, RAMCU®DY 7/ 0v Y BAKERIEFZEBE L. 24.000 MHz DERELEEES O

v BT HIELARETT . HEEEERM L Diodes Incorporated FL2400022 T4,
6. MCU Native Pin Access

h Qo a2
= :_J m m

P108/SWDIO
P109 NC
P110 = NC
P111 . P300/SWCLK
P112 P301
: P302
P303
P304
P200/NMI
P201/MD

P101/SDA
P100/5CL

P500
P08
0
SV

=D
-
(I
L
® ®
(Il
o ®
® ®
» ®
' ®
()
®®
o ®
o ®
2ER

—
=

E& R

. =
[#3 N
8 & TEm gt
R~
=

oy
&y

® ® @0 ® 000000000 0 0y

19 Native Pin Access (J3, J4)
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6.1 TLALO9F7I9rEUAYS

FPB-RAGE2 R— KD E Ay S (FELGL) I3, &V MIF, §RTORAMCUAS 2T —R{E
5. BLEUITRTHORAMCUEBRR— FDEEADT IV EANARETT, EAVHFEVIZFK, FOEVIC
BHEENTOWARBEZEER—FOSRILNFNTOLET, HR— FEFEDEEMIZ DLV TIX RAGE2 MCU
GU—TDA—H—XAI=aT7ILE, EANYAR—FDEIY BTIZDOULTIX FPB-RAGE2 7R— FD[EIKE
#TSHBEEL,

TLLITIOREUAYSDEREIZEY . BED 254mm (01004 >F) Eo4—T Ly KiR— K%M
EvAnyAARBICEBTEET, ik, RAGE2MCU THEAT 3 HR 2 LARBRORAES L UTR MIE
BTEET,

6.2 MCU EBFHIE

RAMCU @ELIZ[E. MCUIT7BREMET S1=ODEM R TR baARY 29 (RRE) HEE
ShTWET,

it R4 (X, H#AKE®M 0Q (SMD0805) T3, JODEY 1 EEY 2DMICESKEL ERT2ERALTHEE
BEREZBETSICIE. ChERYNTRENHY FT,

FlF, ThERYS L TETDGED/NS DMER (100mQ 5 &) XL, JI9DEV 1 EEY 2DBD
EXEZAETD-HICERHEZHEATSHI_ELTEEFT, MCUICTENBIERIE. A—LDZERZFEALT
HETEZET,

header 2way
DN

+3V3_MCU
33V
> E & & & &

Replace for current sense LBU :Lm L82 :L%

[100n  i0On  [100n  [10ON

Ut
RTFABE2BBICEM
39 CC<1>
8 lss<o-

B 20 RA MCU +3.3 V B 8I5E R K

B21 RAMCU+33VERAETR RS F (J9) & R
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7. HEEES
WBEICIGCTRYMTEIENTED ATV a VRO ERRBSEZR1LICRLET,
£11 HEES

A= RE BaA—R BRES

Y1 24 MHz Crystal Diodes Incorporated FL2400022
J3,J4 50-way male header Wirth Elektronik 613 032 211 21
J7,J9, J10 2-way male header Wiirth Elektronik 613 002 111 21
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8. EARE

FPB-RAGE2 vl I&., LATDEREE. HEICEMLTWWET, FEESLAFTFEICOLTEK, COaA—H—
ARZaT7ILDRMORBEESELTLZELY,

8.1 EMIEMC &

e FCC Notice (Class A)
RKTFNARIEFCCaAVTSATUADIN— M I5IZEMLTWET, BRIZRD 2 DDOEH
RC OREEBVES., (1) RFNAZRNEEAFSEECTEIELSAL (2) AF/NC RIE,
EFELLBVLWIHEZSI SR T AREROH S THILED. WHERDITFEEZITANGTIIE
CEE] o3RI, FCCIIL—IL®D Part 15 [Z#EHLT B Class A T U R ILBERICR T A HIRICEET S &
FABLEALTOWET., ThS0FHRBRIE. —ROFRBICKRESNE-BICEEERIFSIHVESE
PR EZREITDESIICHKFSNE-IDOTT, COHBF. RFIRILF—ZFERK - FHL., 1=
WMHETIRET., IBEDHEIZHDLTICHKE LFEALEESIC. ERBEICAESLHTSHEREIITRENEN
HYFET, LHLELNS, BEDRERIBETTENEILOHEVWEVWSIRIEEHY FRA, KEEZ A
DATTBRIELICKYEBBRPCTLEREICHEELGTSHZRIZL TV LYIET SN EEE(E. TRED
HEREBELTTFBHEHEL TS,
— RETUTTOAMPKRESBMELEAD
 BEBLLI—NEEIS(CET
— REEBFEHI A0V ELY—/\BDEHGELTH IOV FERFEAIRBOO VY M
ERA)
— RFEIES L IRBRREELGRR TV EMEICHEET

o WFHF A4/ "= 3> - HERFRHEE (Innovation, Science and Economic Development Canada)
ICES-003 ~ D ##lL
CAN ICES-3 (A)/NMB-3(A)

e CE Class A (EMC)
AB L., EHBEESMHOIET 2014/30/EVU IZEET 2 MBEOEREH DL BLIZET 515
c € BAETRICRINE-EHIZR- TR I L EZERIATLET,

ZE-FAEGRISAARRTY, FEOERKREL>TIE, ARBOEAICE Y EREENSREL.
ZDBEL—HFRIEEERODOBENEHREEBELIDENELHARESHY EFT,

e UKCA Class A (EMC)
UK ##riE. romey s ZRizEXE (5L UTORE)SEELTOET :
C n 2016 N0.1091 Electromagnetic Compatibility Regulations 2016.

EE_KIAQEFISAARLTY, FRERETE.,. CORRBIERTFSHE5IERIITAEELHY F
T, TDHE. A—HFEIDFHEBET H-ODOFUNLEAREZECIVLENHY FT,

o B . hMEREREEIRIK 13438, C6357 #EHL, Class A R

e F—RFSYF, =a—L—5 2 K : AS/NZS CISPR 32:2015. Class A

8.2 MHEDRIRE., HE. VMU, BIUREDEE

EU RoOHS
R E SJ/T 113642014, 10 D BEEEMFE AR

8.3 LK

e UL 94V-0

R20UT5161JG0100 Rev.1.00 Page 23 of 25
2023.06.29 RENESAS



Renesas RA 77 3 1) FPB-RAGE2 vl 1 —H—X<v =21 7JL
9. B&Et. BLERH

FPB-RAGE2 vl h— KR8 EE#RIL. [FPB-RAGE2 v1 x&t/\ v — ] | renesas.com/ra/fpb-
raee2 ML AFTEFET,

o REtN\YH—T T 74 )L% : fpb-rabe2-vl-designpackage.zip
o WEINNVHI—CDRAR

£ 12 FPB-RAGE2 R— K BEtN\vHr—CORAE

T7ANEAT S T7AINITHILETH
774 )L (PDF) B fpb-ra6e2-v1-schematics
774 (PDF) R ETEIm fpb-ra6e2-v1-mechdwg
274 (PDF) 3D @& fpb-ra6e2-v1-3d
274 (PDF) BoM fpb-ra6e2-v1-bom
THILE HET7AI Manufacturing Files
pEIIZ) HREtoFANL Design Files - Altium

10. 9z TH A FBEEUHR—F

RAZ7ZIDMCUEZFDFY MZETEHEEDL, Y—ILOKRFa A2 DAY O—F, HiftyHR—
T EF, FTROBFIzTHA +E2ELCTHETEEY,

FPB-RAGE2 ') YV —X renesas.com/ra/fpb-ra6e2
RA B R &R renesas.com/ra
RABGHYR—k - J+—F L renesas.com/ra/forum

RA Videos renesas.com/ra/videos

RA Kit Feedback and Feature Request renesas.com/ra/kitfeedback
Renesas ¥ 7HR— k renesas.com/support

Z4—FNRyO/BEEV O IR b

IR HRIE, RATZ7IDIYA4 7030 bO—F(2&Y, BEENA / R—2 a0 FRESE, 88%
SFYUBKHBIZBATEZS LS, Badv4 7000 bO—5%y MRERZIEH I B2 L 2BHELET, L
FHARAIAOAVEY ML, RADBAETEERAMICEZ., CELYKRWEERZTY, LAY R,
BEHROHFEBAS LOFEELTVET,

IR HRE, BEHROCEREZBRALL. EOLSICEEHDARRBRZALEIEEIENTEINEZESRT
EEELAIZLTULET, renesas.com/ra/kitfeedback TEERZHSEME L EELY,
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