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Renesas Solution Starter Kit for RX23W
CPU Board Schematics

Note:
SHEET DESCRIPTION PN

1 INDEX D : Diode
2 RX23W Microcontroller J : Connector, Jumper

- - L : Inductor
3 MCU Pin Function Select LED : Light Emitting Diode
4 PSU MR : Resistor Array

- . PWR : Power Jack
5 E1/E2 Lite Emulator, MCU & Emulator Mode Setting R : Fixed Resistor
6 Reset, Switches, LEDs, DIP-Switch RES : Reset Switch

- RV : Potentiometer
7 Pmod, IIC EEPROM, Pull-up resistors SW - Switch
8 USB to Serial Interface T : Test Point
U : Integrated Circuit
9 CAN X : Crystal, Oscillator
10 USB (Host / Function)
h f *"DNF" marking means that component is not fitted by default.
11 Touch Interface **The following off-page connectors used in this schematics do not indicated the signal direction.
12 2.4GHz Antenna
- - Signal <<7

13 Microcontroller Pin Headers

H< Signal

Abbreviations:

CAN : Controller Area Network

1IC : Philips(TM) Inter-Integrated Circuit Connection Bus
LED : Light Emitting Diode

MCU : Microcontroller Unit

N/A : Not Applicable

PSU : Power Supply Unit

RSSK : Renesas Solution Starter Kit

USB : Universal Serial Bus
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RX23W Microcontroller

Note:

uc_vee
Microcontroller's pins are not described by the full pin function. o
For full pin functions details, refer to RX23W datasheet. u1
T RX23W BGA 85pin
TST_R_VCC(DNF)
A3 K9
< vee pCLoUT RIZOAR R21Z A AOR 1005
uc_vec vee
? c39 I a0 DCLIN_A o0 1 o AVCC_RF RIZEAR - uc_vce
¢ i veL DCLIN_D o
g 4.7uF N
5
" GROUND cag VCC_RF S vee RE R125.0
K8 -
S A5 AVCC_RF { }
2 vss
[ K5 | Voe 100nF_1005
C50 VCC_RF Short Pattern
J10
GROUND vee_RF |1 S
GROUND D2 | vcc_use y
VBATT - 2.2uF
D4
£2 VSS_RF [£3
o VSS_UsB VSS_RF
2 VesRE :g GROUND GROUNDRF
VSS_RF [
. cs VSS_RF G
§ VBATT VSS_RF [
e VSS_RF [ A4
s VSS_RF [Ty GROUNDRF
8 VSS_RF
] VeehE [ Board_VCC
_RF 32
GROUND VeSTRF |2
87 VSS_RF 3
MD_FINED éé 56| MD/FINED VSS_RF [ig
RESn RES# VSS_RF (7 R128
Xt ICGND 0R
NX1612SA-32.000MHZ-CHP-CIS-3 AVCCO VREFHO
L K b XTALL RF
2 K6 | B10
L XTAL2_RF AVCCO [0 T RIAORONE)
O VREFHO
4 I o o I I o
T 3 5 8 B £ & RrRvi-ADC <K RVL 4
A4 - - - - -
P3G/EXTAL o o o = = 10K VAR——= -
A8} p37IXTAL 1] g S 5 2 ca3 5 5
A10 B S S # S 100nF_1005 2 <
AVSSO (p1g IS A I A I
VREFLO 2 - 2 i~ 8
& 8 & 8 &
A8 ° = =
A7 PXCIN
xeout USBO_DM (2% USBO-DM
| EL é
A4 USBO_DP USBO-DP A4
GROUNDRF AVSSO  VREFLO
ant K2 R122 6.8nH CANT
o LQG18HNGNBJI00
cLkouT_RF K—RERAR—y %% B89 | P07 cas c53
PMOD1-102 P05
e B8 | PO 1 TBD(DNF) TBD(DNF)
R1Q7 . JQ0R_1005 B1 PBT 754 pRpIos
o R OR_1005 c3 | P17 PBS5 [z
Ro7 P16 G2 P16 PB3 (35 PMOD2-I01
OR(ONF) CANORX S P15 PB1 [—Jg PBL
CANOTX P14 PBO DIP-sw2 GROUNDRF
B3 F1
P27 B2 | P27 PC7 g7 pPC7
P26 AL P26 PC6 Gz PC6
P25 i P25 PC5 57 PCs
USBO-OVRCURB P22 PCA4/TSCAP PC4
ca1 c35 D3 | P22 Sl [THL =
15pF_1005 15pF_1005 P21 ey [H2 o
B5 1
JP-UPSEL % B2 P35 PCO PCO
P31 P31
P30 A2 1530 pD3 2 < PMOD1-101 uc_yce
F10 18
roe o 0P Pa7 87| P47ICLKOUT_RF PE4 g DIP-SW3
ps7 (—BRAR DIP-SW1 o P46 PE3 (g PMOD2-CS
DIP-SW0 E10] P45 PE2 [—3g PMOD2-MISO 2 9
LED3 5| P44 PEL [~gg PMOD2-MOSI 5l gl ¢ ¢
LED2 D: P43 PEO PMOD2-SCK _ 4 4 1 1
LED1 P42 T e e e e e
Ci c6
LEDO Co P41 PJ3 {PMOD2-103 8|1 8| | A 2
R102 RVI-ADC P40 ER S I u
TBD(DNF) 5 TP BB
R100 R99 5| | & &
O0R O0R 2| &
X3_SSP-T7-FL
| N/
"’4 D i N GROUND
) a3lx GROUND
C33 | cs2 Renesas Electronics Corporation
5pF_1005 5pF_1005 -
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MCU Pin Function Select

AVCCO(PinB10)
T2

TST_R_AVCCODNF)  AVCCO P27(PinB3)
uc_vee P27
RUS R
AVSSO(PinA10) rstgon
(L GROUND P26(PinB2)
3 Avago P26
TST_B_AVSSO-1(DNF)
VREFHO(PinC10)
T4
TST_R_VREFHODNF) ~ VREFHO A
ve vee PZPSZ(SPmAl)
RIZLR
) P31(PinB4)
VREFLO(PinD10) fiz608 o
(J) GROUND
I VREFLO
TST_B_VREFLO(DNF)
P30(PinA2)
T19 P30
TST_Y_RESN(DNF)
RES#(PinB6)
EMU-RESI
REsn L éSW-R"ESn"
T20 i
TST_Y_MD_FINED(DNF) P4ZA(7P'" F10)
MD_FINED(PinB7)
EMU-MD_FINED
VD-FINED &« L éDsw-MD}\NED
POP70(7P|nC7) R2Q7  AOR(DNE) Cswi
PB1(PinJ5)
PB1
P17(PinB1) _—
P17 & R72 " ~OR(DNF) éég?{igg
P16(PinC3) o0 0
pis <« — A A G st

& REL AR PMOD1-SCK
L R4 ~OR(DNF) SSIWS0
Default setting
"Pin1-2 shorted"
R2Q4~ AOR
RGN ORTONE] S puopL S|
RY, OR(DNF) X SSIRXDO
3PN PTH R OR(DNF) < SERIAL-TXD
C USBO-VBUSEN
& REQAASE0R Tsa
T R7A. A ~OR(DNF) CON-P25
R OR(DNF)
« ! R~ OR(ONF) g;ggg;'gs
ROQSAAOR
Swi
Default setting
"Pin1-2 shorted"
36
3 ———————PMOD1-MISO
L—1 2
1K sw2
3PIN_PTH
RIQ A AIRNE) EMU-RXD
REQ QRO AUDIG, MoK
J\/\ﬁ SERIAL-RXD
RUZAAOR < CLKOUT_RF
R1Q8 ~OR(DNF)
RIA3\ ~OR(DNF) < CON-P47
Default setting
"Pin1-2 shorted"
39
3 < PMOD1-IRQ
21 R130._AOR(DNE
3PIN_PTH {PMOD2-IRQ

< CON-P36

PB5(PinJ4)
PB5

PC7(PinF1)
PC7

PC6(PinF2)
PC6

PC5(PinG2)
PC5

PCA(PING1)
PC4
PC3(PinH1)

PC3

PC2(PinH2)
PC2

PCO(PinJ1)
PCO

RIQZAR { USBO-VBUS
& DSW-UB
EMU-UB
R2Q8, oR SERIAL-TXD
K R2BAR  SERIAL-RXD
R1Q4. \560R
TS2
& M%/A\;\W(DNF) éc?)rxipcs
% RoA N ORORE S 155
SERIAL-CTSRTS
RY OR(DNF) Conped
« RIQ6A_~560R 527
RW;Q ~AOR(DNF) CON-PC3
&

R134. A560R
RUW ~AOR(DNF) 22%3,\?_%2

RIA7 A A560R
RU\W ~AOR(DNF) 22?33!\15-%0
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Power Supply Unit

VBUSO
0

FT234_5v
o)

"open”

Default setting

T6
TST_R_USB_5V(DNF)
O

7
TST_R_Board_5V(DNF)

T8
TST_R__Board_3V3(DNF)

uc_vcc
Board_VCC
USB_5V Board_5V Q
3PIN_PTH
D7
R57
OR_2012 Default setting Default setting
PWR ue L3 "open" “shorted"
- - - 1 8
KLDX-SMT2-0202-A ’ > VIN PHASE ’
PL VIN zgmg 6 NRS5024T2R2NMGIV
3
(3) R210,._~1K_1005 N ENABLE 5 TN RN
N CRS08 PG crna [0 13 J10
D1 c27 C26 2PIN_PTH 2PIN_PTH
A GFIAE3 “T—I10uF  —100nF_1005 c24 1SL80030
22uF R211 C100
Positive centre 1K_1005 ——1nF_1005
5vDC \ Cc23
GROUND 22uF
R44 Cc22
GROUND OR(DNF)  —22pF
GROUND
% GROUND
GROUND
OR(DNF)
R36 R45
330K_1% 200K_1%
Power Supply Configuration
Power Supply Source Conditions Board_5V Board_VCC Unavailable Feature R37
J3 J13 0 J5 J4 R37 R44 R C VCC OR
E2 Lite / E1(3V3) Open Open orte 1-2 Shorted 1-2 Shorted Fit DNF DNF 1A . SB(Host)(Function: CAN, 5V Interface EEPROM <- Default
Open horted horted 2-3 Shorted don't care Fit DNF DNF V . USB(Functi
PWR Open horted horted 1-2 Shorted 1-2 Shorted Fit DNFE DNF V USB(Host)(Function-Buspowered)
Open horted horted don't care don't care DNF Fit F V USB(AIl Function), LED, PMOD
USBO 2 2-3 Shorted orte orte 1-2 Shorted 2-3 Shorted Fit DNF DNF V. SB(Host)(Function:
USBCNO 1-2 Shorted orte orte 1-2 Shorted 1-2 Shorted Fit DNF DNF V. SB(Host)(Function: R38
100K_1%
Notel: Do not use 5V Interface Pmods.
Note2: J4, J5 Refers to page 10.
GROUND
VBATT uc_vcc
R133
OR Ji1
RIZ AN 1
OR(DNF) 2
C60 2PIN_PTH(DNF)
10uF
GROUND

GND1 GND2 GND3 GND4
TST_B(DNF) TST_B(DNF) TST_B(DNF) TST_B(DNF)

GROUND
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MCU & Emulator Mode Setting

E1/E2 Lite
Board VCC
To Board veC
Board VCC TST_Y_EMU-RXD(DNF)
A 2 |o d
E1 E2Lite S 0 T10 ; : ;
TST-107-01-T-DV @ o TST_Y_EMU-TXD(DNF) MCU Operating Mode Configuration
8 | = O o Gl G SW3Pinl_| SW3Pin2 | J8 Operating Mode
vee FINEC IS SN OFF Don'tcare | _Don'tcare Single Chip Mode
NG [ % = OFF Don't care FINE Boot Mode
RXD {1 : EMU-RXD ™ ™ [e] OFF Don't care SCI Boot Mode:
(TXD> éEMU_TXD 5 5 o] ON Open USB Boot Mode (Bus Powered)
(TXD) K 8 O ON Shorted Pin USB Boot Mode (Self Powered)
REsn 22  EMU-RESn SW3: Default all OFF
2 e o S48
15 VSS UB [ gEMU-UB e
14 VSS  MDIFINED [ EMU-MD_FINED DSW-MD_FINED éé > 1= 3
VSS NC X DSW-UB =
GROUND GROUND
Board_VCC
o
JP-UPSEL <&
2PIN_PTH(DNF)
N\
GROUND
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Switches, LEDs, RESET DIP-Switch
Board_VCC
Board 5V Board_VCC Board_VCC L o
4 :Ugiﬂ
R94 £
OR .>§ SWa4: Default all OFF
LEDO S
LED_G  GREEN AR
R65 R68 | > A RIAAIKE 1005 ¢\ g EEER
1K6_1005 1K6_1005 EEEE
R E——
LED1 —
LED_O _ ORANGE ot 2 = [T
5V_PWR 3v3_PWR | > A ROLNIK6 1005 (¢ ey - 3 /= [®
LED_G LED_G Do 4 == 5
GREEN GREEN -sws
N N LED2 ABS-4104-H
X N LED,;/ RED
J > REQAIKE 1005 ¢\ ¢y D
LED3
LED_R | RED
R 6 1005
GROUND GROUND > S KLeps
anrgﬁvcc Board_VCC
R131
RES 4K7_1005
=l
——oO O <K SW-RESn
c59
TBD(DNF)
GROUND
sw1
R136 JA0K_1005
=l
—O O Kswi
sw2
R135 A JAOK_1005
=l
——0 O Ksw2
SW1: For IRQUADTRGO
SW2 : For IRQD
GROUND
Renesas Electronics Corporation
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Pmod connectors
PMOD1: Angle type connector
PMOD2: Angle type connector
Board_VCC Board_VCC
Board_VCC Board_VCC D
o) [
o ke
3 (=4
=3 o
1 N N
N N
PMOD1 ~ =
s s
12 6 8 8
R 0R_1005 uos R82_~200R_1005 7 R23 \200R 1005 |~
PMOD1-103 R OR_1005 10 4 oY OR_ 1005 ¢ PMOD1-SCK PMOD2-103 R oR 1005 PMOD2-SCK
PMOD1-102 7, OR 1005 9 3 7 R I005 < PMOD1-MISO PMOD2-102 R R 100 PMOD2-MISO
PMOD1-101 R OR 1005 8 2 o R I005 < PMOD1-MOSI PMOD2-101 R OR 1002 PMOD2-MOSI
PMOD1-IRQ 7 1 PMOD1-CS PMOD2-IRQ PMOD2-CS
PMOD_SMT_A PMOD_SMT_A H
GROUND GROUND GROUND GROUND
Board_VCC Board_VCC
c30 c29 cis c16
1uF_1005 1uF_1005 1uF_1005 1uF_1005
F F Cc
GROUND GROUND
1IC EEPROM(2Kbits) - RIIC Warning: Option pull-up resistor
NEVER FIT R29 and R28 simultaneously.
Board VCC  Board 5V Board_VCC e

0 Pl
o & PB1 &
° °
B 3
9 PMOD1-101 &
I
PMOD2-101
0 Pl X P X
2 2 2 B 1B
= 3 Sy
u3
> s S s 3 $3 RI1EX24002ASASOI
S G G (RIEX24002ASAS0G)
B '5 z z 8
g8 |8 3 Nl A0 vee
2% e
E2P-SDA éé swgs iggg SDA 100nF_1005
E2P-SCL sCL 7
WP GND
VCC = Board_VCC
or GROUND
2 2 2 Board_5V
G
N o <o <o
] D R 2 .
= g |2 Device address
§ I N
2 A6 | A5 | Aa | A3 | A2 | AL | A0
2
A
1 o |1 ]|o |o |1 |1
GROUND

RlZ\Q/\/\IUK 1005

R7,‘3\N\10K 1008

- R1Q . A10K_1005
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USB to Serial Interface

FT234_3v3 FT234_5V
[} o)
T1L T13
TST_Y_USB-RS232TXD(DNF) TST_R_FT234_5V(DNF)
O e}
Board_VCC 3 2
5
2; =
cal
S c10 c3
s s 100nF_1005 100nF_1005
2 S |8 L1
3 & &
= ) Q MMZ2012Y601BT000
s e 4
2 %% . -=. GROUND GROUND
I N 8 8
5 |5 E S
S |8 T SN74LVC2T45DCT n viz o USBCNO
. 1 8 .
g VCCA Ve g 28 3
S ) , & 10 TXD 8> 3vsout
SERIALTXD <K AL Bl RXD >
3 6 8 ) 12 R R 1005
A2 B2 11| RTS# USBDP 7 e R 1002
CTS# USBDM
4 GND DIR 5
N7 6 2 cs ca ZX62-B-5PA(33)
ey Y »— e 1
DR=AwB GROUND CBUSO | RESET# ——47pF_1005 47pF_1005 R25 c14
7 zz 0rR 10nF_1005
GROUND ©o
FT234%D |
i
32
R14
g 0R
SERIAL-CTSRTS << 2 <~ <~
GROUND GROUND
SPIN_PTH T12 GROUND
TST_Y_USB-RS232RXD(DNF)
Default OPEN
Board VCC
o
Q
T = T =
5 5
S u10 S
o SN74LVC2T45DCT o
1 1 8 5
2 VCCA veeB 8
3 ) B &
SERALRXD <K& 51 AL Bl [
A2 B2
4 5
GND DIR
DIR=B10A
GROUND GROUND
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CAN
Board_VCC
Board 5V
R13 u7
10K_1005 SN74LVC1T45DC
VCCA VCCB
canoTX <& 31a =
2 GND DIR
DR=Aw0B Board 5V Board 5V
T14
R6 TST_Y_CANMODE(DNF) R2\ A0
GROUND 10K_1005(DNF) O
R3
U4 120R_1005
S8 mobe e |2 CANL
1 7 CANH CANH
Board VCC Board 5V ) ;ig %‘;\m 3 12 GROUND
u9 1 CANL 3 CANL
SN74LVC1T45DCK
VCCA vCCB 2 ne GND 2 c12 SPIN_PTH
R2A25416SP ——100nF_1005
3 4 R1 VCC = Board_5V
cANORX << A B OR - GROUND
2 6D DR [
DR=BlA
GROUND GROUND N
GROUND GROUND
NOTE:
Board_VCC Board_5V Board VCC Board 5V
This board fits the Non-promotion device R2A25416SP.
Please do not refer this CAN driver and CAN circuit for your target system design.
ci13 c9 c11 c8
100nF_1005 100nF_1005 100nF_1005 100nF_1005
GROUND GROUND GROUND GROUND
A
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USBO Host/Function

USB 5V Board_VCC
%) e}
USBO Host/Function Select
[ T 1 .
4
2
Self-powered/Bus-powered Configuration _ 1.° Ra7
- = e 10K_1005
for Function Mode 5 5
[F3s [ 4 I ] 4 U1l 5
{ 12 shorted or Open | _1-2 shorted % Self-powered { o SN74LVC1T45DCK o
2-3 shorted 2-3 shorted Bus-powered 5 1 5
Note: 33 Refers to paged. S VCCA vces S
3, 4
2 GND DIR 5
DR=BWA Ti6
N N TST_Y_USBOOVRCUR(DNF)
GROUND GROUND
Ti5
TST_Y_VBUSO(DNF)
U5 ISL61861BIBZ 35
1 8
GND out 3
2 }
2 our B R1>Y R 2012
3PIN_PTH
USBO-OVRCURB - .
« 31N out -2 Default setting
—LeC25 "Pin1-2 shorted"
USBOVBUSEN << 4 N E T~150uF_3216_10V .
R58 c28 il
10K_1005 I
2.20F 3
TST_Y_USBOVBUSEN(DNF)
GROUND
VBUSO
USBO 1
Board_VCC
- FRAME
. R33 A JQO0R 1005
4
Ti8 3 S+ND
TST_Y_USBOVBUS(DNF) 2
c18 c17 1D
4 100nF_1005 10F_1005 VvBUS
3 2923031
usBovBUS <K B (KUSBX-AS1N-B30)
! USBO 2
3PIN_PTH
- ) FRAME
Default setting GND
"pi N R27
Pin1-2 shorted 1M_1005 3| ID
GROUND GROUND o
L veus
ZX62-B-5PA(33)
D3 R8
A RSAC6.8CSONF) ZA O0R
GROUND
GROUND GROUND  GROUND
2
DLP11SN900HL2(DNF)
4
USBO-DP ég )4 3 g
USBO-DM ] 12 ]
D4 D5
RSAC6.8CS(DNF) A RSAC6.8CS(DNF)
GROUND
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Touch Interface

Note:

Touch signals require careful route pattemn.

For technical design information, please refer to application note 'CTSU Basis of Cap touch detection’ (R30AN0218EJ).

SLIDERL
TS23 S1
TS27
TS30
T35
s2 L
s3
S4
Electrode_Slider
KEYL c
TS4 & KEY
Electrode_Key
le]
tscap <&
c34
10nF
B
GROUND
A
Renesas Electronics Corporation
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2.4GHz Antenna

ANTO16008LCS2442MA2
NT ©
FL1 12 —
L5 3 3
1 3 1 2 4 1
ANT L——N ouTt N — out Feed . Electrode X
MLGO603PONS S 3
z z
GND1 GND2 2 31 enp1 oDz | 0.8nH
o w
DEA202450BT-1294C1-H MM8030-2610RJ3
: L4
MLGO603P3NO
3.0nH
GROUNDRF
GROUNDRF
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Microcontroller Pin Headers

PMOD1-102

PMOD2-102

SSITXDO

CANORX

CANOTX

SSIWS0

SSIRXDO

CON-P25

USB0-OVRCURB

CON-P36

JP-UPSEL

SSISCKO

AUDIO_MCLK

«- PO7

<< POS =Y

& P03 o

«K—FHrg

& P16 =Y

& P15 o

« P14

& P27 o

& P26 o

& P25 =Y

& P22 o

<< P21 =Y

& P37

& P36 o

& P35 =Y

& P31 o

<< P30 =Y

C7 pin

B9 pin

B8 pin

B1 pin

C3 pin

C2 pin

C1 pin

B3 pin

B2 pin

Al pin

C4 pin

D3 pin

A6 pin

A4 pin

B5 pin

B4 pin

A2 pin

CON-P47

DIP-SW1

DIP-SWO0

LED3

LED2

LED1

LEDO

RV1-ADC

PMOD1-103

PMOD2-101

DIP-SW2

pC7

CON-PC5

CON-PC4

CON-PC3

CON-PC2

CON-PCO

& P47

K—=F2o

)% P45

« P4 oy

« P43 o

« P42 o

& Pal o

)% P40

&« PB79

& PBS =Y

& PB3 o

<< PB1 =Y

&« PBD@

&« PC7 o

& PC6 =Y

& PCS o

« PN

&« PC3 o

&« PC2 o

& PCO =Y

F10 pin

E8 pin

E9 pin

E10 pin

D9 pin

D8 pin

C8 pin

C9 pin

J3 pin

J4 pin

H4 pin

J5 pin

J6 pin

F1 pin

F2 pin

G2 pin

G1pin

H1 pin

H2 pin

J1 pin

PMOD1-101

DIP-SW3

PMOD2-CS

PMOD2-MISO

PMOD2-MOSI

PMOD2-SCK

PMOD2-103

& PDSe

K—FEo

&« PE39

«—rFEg

& PE1 o

& PEOQ o

<< PJ3 =)

F9 pin

J8 pin

H8 pin

H9 pin

J9 pin

G9 pin

C6 pin

Renesas Electronics Corporation

[Title
RSSK RX23W [Microcontroller Pin Headers]
ize Document Number ev
R20UT4445EG0100 1.00
[Date: Friday, January 31, 2020 Eheet 13 13
1




Revision History
B3

PAGE | DESCRIPTION

- [ st release edition:

Renesas Electronics Corporation

[Title
RSSK RX23W [Revision History]
ize Document Number ev
R20UT4445EG0100 1.00
Date:

Friday, January 31, 2020 Bheet
1






