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Note:

C : Capacitor

D : Diode

FB : Ferrite Beads

J : Connector, Jumper
L : Inductor

LED : Light Emitting Diode
MR : Resistor Array
PWR : Power Jack

R : Fixed Resistor
RES : Reset Switch
RV : Potentiometer
SW : Switch

T : Test Point

U : Integrated Circuit
X : Crystal, Oscillator

* "DNF" marking means that component is not fitted by default.
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**The following off-page connectors used in this schematics do not indicate the signal direction.

Signal <<—
H< Signal

Board Code:
RTK551406BC00000BE : RSKRX140 MP Board (Encryption version)

Abbreviations:

CAN : Controller Area Network

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

LIN : Local Interconnect Network

MCU : Microcontroller Unit

PSU : Power Supply Unit

RSK : Renesas Starter Kit

USB : Universal Serial Bus
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RX140 Microcontroller

Note:

Microcontroller's pins are not described by the full pin function.
For full pin functions details, refer to RX140 datasheet.

uc_vee
R5F51406BDFN
b ‘1‘2 vee VsS ;,1)
28 vee vss
4.7uF_3216 Board_VCC
} 4 VeL GROUND
GROUND VREFHO AVCCO R140
[ 0R
MD?FINEDéé & Pe7MD AvCeo (7 RIALORONF)
RESN RES# VREFHO/PJ6
7 g g g Rv1 8
LED3 PO7 . . 4 L L L 1
LED2 82) P06 T = T = Ta= T = T = N RV1-ADC <K—9 TOKVAR = .
JA1-DAC1 3| P05 E 8 2 E 8 2 8 2
LED1 5> Poa m 3 2 o S S
JA1-DACO P03 g 3 2 g 3 | oo 3
PMOD1-INTO 2 P17 g 3 e —~100nF_1008 @
Pis 55| P16 5 E
i i
R196 . 100R_1005 27 79
P13 P13 AVSS0
P12 R1%R 1005 28 1y, VREFLOPJT -4
c JA2-SCKa RICAR o P27
P26 1| P26 AVSS0
LEDO 2 | P21 VREFLO
P20 P20
JA2-NMin 45 pas PD2 o8 JAZMIWN
P34 2| Pasa PD1 o JA2MIWP
P32 > P32 PDO PMOD1-SDA
P31 & P31 58 )
P30 P30 PE5 < PE5
67 PE4 |20 X PMODA-105_RESET1_WIFIMDRES
JAS-ADCT o5 P47 PE3 o1 X SERIAL-RTS
JA5-ADCE 05| P46 PE2 |03 X
JA5-ADC5 P45 PE1 X PE1
JASADCH ! pus PE0 (22 RIEAR R JA6-SCKe
JA1-ADC2 21 P2 PH3 59 {Ts7
JA1-ADC1 13- Pat PH2 31 RTS8
P40 P40 PHI 55 X159
PHO 510
Q
TS §§ gi P55 — IS
TS12 P54
o
o
j}
A6 - PAG ot -2 < JA6-MITOGGLE S
JAT-I02 PAS z
53 E
PA4 PAd K
PA3 22 pas P3G/EXTAL {12 R63 A AOR(DNF) IA2-EXTAL GROTND o2
s PA2 PA2
PAT RIYAR 2 Pt R&AI H
PAO PAO 15pF_1005
4 X1
PB7/PCH 45| PBTPCH TBD(ONF) s
PB6/PCO R1SZ 0 45| PB6IPCO
PBS 44 | PBS 10 R64 . OR(DNF) =
JAT-105 TR e PBa P37/XTAL  MCUPIN-XTAL 16
PB3 IR Yo PB3 REE 0 I
PB2 o PB2 I}
PMOD1-I01_MOSI_TXD_RESET0 5 PB1
PBO PBO 15pF_1005 GROIND
- 5 ooy 1o uc_vee uc_vee uc_vee
PC6 PC6
LIN-NSLP - pcs PHB/XCOUT ¢ RELAR I
pC4 pPC4 I
39 5pF_1005 Q Q Q Q
PMOD2-SDA 30| PC3 E X2 Pr- 2B 58
PMOD2-105_RESET1_WIFIMDRES PC2
SSP-T7-FL N - N N N N
8 g TeoENe) | L] g 8 R g8
— 3 3 I I l i
= 4 [ = T = N ;: I g g
C20 ] 3 S S
o o o o o o
j} j} j} o
5| 9| T ] PH7/XCIN RBR AR _ Il & &
(32.768KkHz CL=3.7pF)
=z =z =z =z
S| 5|3 K 5pF_1005 A4
R12 GROUND GROUND GROUND GROUND
TBD(DNF)
A :/-
GROUND
GROUND
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MCU Pin Function Select

P34(Pin15)
P34

P32(Pin16)
P32

P31(Pin17)
P31

P30(Pin18)
P30

P26(Pin20)
P26

P20(Pin22)
P20

P16(Pin24)
P16

P15(Pin25)
P15

P14(Pin26)
P14

P13(Pin27)
P13

P12(Pin28)
P12

PH3(Pin29)
TS7

PH2(Pin30)
TS8

PH1(Pin31)
TS9

PHO(Pin32)
TS10

P55(Pin33)
TS11

P54(Pin34)
TS12

& R172 : PMOD2-104_INT1_WIFIWKUP
-Mm- SERIAL-CTS
JA2-IRQa_M1HSINO

<< R‘\ 0

%

Sw2
JA2-IRQc_M1HSIN2

& sw1
IM@E- JMIRQd
PMOD1-104_INT1_WIFIWKUP
& Yz RXDa
-M_ B IALRXD
& Jp21xDa
-iﬂw_ LD
«
JA2-TIMIN1
& sw3
JA1-ADTRG
& ANRX
-wm- JAZ M1TRDCLK
JA5-CANTRX
<< R121, 0 AN-T:
K1 DRE JA2 CTSaRTSa
R1 DNF JA2-M1TRCCLK
JAS5-CANTTX
N 52 S
IEWEM- Al-SDA
JA2-IRQb_M1HSIN1

& R1IAR E2P-SCL

JA1-SCL

$i1

<<—R1’6\5/\%1%)—<<MCUP\N'TS7
(——RUERONE)__ ¢ icupin-Tss
(—— R RONE)__ ¢ icupin-Ts9
(——RIBOLORONF)__ ¢ vicupIN-TS 10
<<—mww)—<(mcupwrs1w
((—mww)—«mcupwrsm

PC7(Pin35)
PC7

PC6(Pin36)
PC6

PC4(Pin38)
PC4

& PMOD1-106_CS1_WIFITXD
JA1I07
& PMOD1-107_CS2_WIFIRXD
JA2M1UD
& RIAR TSCAP
[ReQ”ORENEL 2 licupn-TsCAP

PB7/PC1(Pind1)

PB7/PC1

PB6/PCO(Pin42)

PB6/PCO

PB5(Pin43)
PB5

PB3(Pin45)
PB3

PB2(Pin46)
PB2

PBO(Pin49)
PBO

PA6(Pin51)
PA6

PA4(Pin53)
PA4

PA3(Pin54)
PA3

PA2(Pin55)
PA2

PA1(Pin56)
PA1

PAO(Pin57)
PAO

JA2-TIMOUTO

& PMOD2-106_CS1_WIFITXD
JA2-M1UP
& IRi8 ORBNET S0 MOD2107_CS2 WIFIRXD
JA2-M1UN
JA2-TIMOUT1
& RIEAR JA2M1POE
[Ra.ORONEL a7 o6
<& PMOD1-103_SCK_RTS
2 JA1-104
& A PMOD1-100_CS0_CTS
[RIZZORONEL 9205
& PMOD1-102_MISO_RXD_SCL
JAG-MIWIN
& PMOD2-100_CS0_CTS
JAB-MVIN
& PMOD2-101_MOSI_TXD_RESET0
[R3Q\OR(ONE) S0 A0 TX00
5 JAB-M1UIN
N A2 TIVINO
JAT-I01
& PMOD2-102_MISO_RXD_SCL
JAG-RXDb
K PMOD2-103_SCK_RTS
JAB-SCKbD

& JA2MIVP
JA1-100

PE5(Pin58)

PES & 2 MIvN
PMOD2-INTO

PE2(Pin61)

SERIAL-RXD

P2 & %“N'RX
JA6-RXDc

PE1(Pin62)

PE1 9

00, 0R
R80Q OR(DNF

PA40(Pin75)

LIN-TX
JAB-TXDc

SERIAL-TXD

Pa0 & RVI-ADC
JA1-ADCO

AVCCO (Pin 77)

T14
TST_R_AVCCO(DNF)  AVCCO R8

uc_vce

JA1-AVCC

R74_, OR(DNF)

VREFHO (Pin 76)

T7

TST_R_VREFHO(DNF)  VREFHO R9

uc_vee

JA1-VREFH

R119 1 OR(DNF)
AVSSO0 (Pin 79)
Rss 0%
TI5
R72 . OR(DNF: GROUND
TST_B_AVSSO(DNF)  AVSSO
JA1-AVSS_VREFL
VREFLO (Pin 74)
R89 . OR(DNF)
T8
R90_ . OR(DNF: GROUND
TST_B_VREFLO(DNF)  VREFLO
JA1-AVSS_VREFL
Pull-up resistor
Board_VCC
O
JA1-IRQd IRQ1
JA2-RQc_M1HsIN2  IRQ2
JA2-RQb_MiHsINT - IRQ3
JA2-RQa_MiHsIN0  IRQ4

JA1-ADTRG
JA2-M1POE
JA2-NMIn
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Power Supply Unit

T4 T5 T11
Unregulated_ VCC ~ JA1-5V Board 5V TST_R_Board_5V(DNF) JA1-3V3 Boag_ava TST_R_Board_3V3(DNF) Boag_VCC TST_R_Board_VCC(DNF) uc_vce
1 R266
R251 R250 OR
O0R_2012 O0R_2012 5%
PWR R268 . 0)
KLDX-SMT2-0202-A us 3
ISL80015A NRS5024T2R2NMGJV 2
oP ; VIN  PHASE § AN 1
EN PGND c29 ~
P D1 c17 c18 c22 | 3 | sono ne & 20uF 3PIN_PTH
]K GF1A-E3 10uF 100nF_1005 ——22uF R26 )1%; PG FB R265 R267 J9
1K_1005 c21 epAp |2 120K_1% 200K_1% J7 2PIN_PTH(DNF)
Positive centre R262 ——1nF_100! 2PIN_PTH
5vDC 1K_1005 GROUND
i GROUND
GROUND V% R264 C24
GROUND GROUND 330K_1% ——22pF
R37 R44
O0R OR(DNF)
R263
100K_1%
GROUND
GND1 GND2 GND3 GND4
Power Supply Configuration TST_B(DNF) TST_B(DNF) TST_B(DNF) TST_B(DNF)
J6 J7 R37 R44 Power Supply Source Board_VCC Unavailable Feature
C_VCC
1-2 shorted Open Don't care Don't care E2 Lite(3V3)/JA1-3V: V3 LIN, CAN, 5V Interface Pmods <- Default Settings
|_1-2 shorted Fit DNF PWR/Unregulated VCC/JA1-5V V3 5V Interface Pmods
-2 shorted DNF Fit PWR/Unregulated VCC/JA1-5V. V8 Pmods, LED, LIN, CAN
2-3 shorted -2 shorted Don't care Don't care PWR/Unregulated VCC/JA1-5V. V Pmod LCD and other 3V3 Interface Pmods
Note1: JA1-3V3 and Board_3V3 become 1.8V when 1.8V is output with J6 = 1-2 and J7 = 1-2.

GROUND

x

Renesas Electronics Corporation

[Title
RSKRX140 [PSU]
ize Document Number ev
R20UT5025EG0100 1.00
Date: Tuesday, December 07, 2021 &eet 4 of 12
1




Board_VCC

E2Lite

E2 Lite Emulator Interface

HTST-107-01-T-DV.

vcec

vss
12 vss
vss

NC

uB
MD/FINED
NC

S00L LMY~ 082d

Board_VCC

S00L LMy ~8lzd

MCU Operating Mode Configuration

J8 Operating Mode
nDNF__| Single Chip Mode |
Shorted Pin Boot Mode (SCI;
T12
TST_Y_E-RXD(DNF) Board_VCC
o)

T6
TST OY_E-TXD(DNF)

GROUND

H
9
T
RXD1 MD_FINED <&
TXD1
13 KRESn
2PIN_PTH(DNF)
N
4 { MD_FINED GROUND
X
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LEDs
Board_VCC

R357
1K6_1005

POWER
LED_G
GREEN

7

GROUND

Switches, RESET

Board_VCC

R285
OR

LEDO
LED_G GREEN

| N ~” R281,\IK6. 10050y £

LED1
LED_O ORANGE

| N 2 R282,1K6 1005 (¢ g

LED2
LED_R//’ RED
p ' R283 . 1K6_1005 : LED2
LED3
LED_R RED

' Yl R284 . 1K6_1005 ((LEDB

Boag_VCC Board_VCC

R286
4K7_1005
RES
—0 KRESn
TBD(DNF)
GROUND
SW1 R270,. 100K_1005
=
——O Kswi
sw2 R271,. 100K_1005
——O Ksw2
sw3 R272,. 100K_1005
putd S
——O Ksw3

GROUND
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USB to Serial Interface

Board_VCC
[e)

Bk RLT& 5V Board VCC
R 3
T10
TST_Y_SERIALTXD(DNF) 2 S ué
@) NN SN74LVC2T45DCT
g (8 veea vees 2
& |&
SERIAL-RTS 22 2 A1 B1 & 2
SERIAL-TXD A2 B2
1o DR[2
DR=A10B
RL78 5V
GROUND
Board_VCC 318
S 8
To
TST_Y_SERIALRXD(DNF) u16 = S&
@) SN74LVC2T45DCT NN
veea vees 2 ERES
SERIAL-CTS éé 2 A1 B1 (¢ , é
SERIAL-RXD A2 B2
4 5
RL78 5V RL78 5V GND DR
DR=BloA
GROUND GROUND
D3
S A\ 1N4148W(DNF)
e
5] J5
S E1_UF(DNF)
| vbb
! TOOLO
R229, 100K _1005 RESET OUT
VY RESET_IN
GND
GROUND T3
RL78 5V TST_R_RL78_5V(DNF)
@)
u2
R5F10JBCANA
RESET vop -8
31
X—35-1 P00
30 c14 c15
* Po1 100nF_1005 — —1uF_1005
RL78-P16 §§ e
RL78-P17 P17
29
%551 P20 7
X571 P21 vss
gg B RL7g 5V
X—52- P23
25 GROUND
x P24 R226,. 100R_1005
o3 E P30 21 ey 3P c12 c1o
* P31 uvbD 1uF_1005 1uF_1005
1
P40 GROUND
15
RL78-P50 P50
b §§ 16| B30 GROUND GROUND
*—2-{ P60 uDP1 23
1? oo Som 119 G1CUSBO
*—-— P62
RLTE SV 13 UVBUS gf
*—=- P70 UDPO |57
2 UDMO
X—5-| P120
4 | P121 1734035-2
P122 2 (KMBX-SMT-55-5-30TR)
R230,. 10K 1005 3 o 6
2 LRIV AIOK 1008 3y 45 ! REGC Ro49
] w c13 OR
_ 3 470nF
h Y
GROUND GROUND GROUND GROUND
X3

CSTNE12MOGH5L000R0 12MHz(33pF)

GROUND

Board_VCC RL78_5V
C37 C33
100nF_1005 100nF_1005
GROUND GROUND
Board_VCC RL78_5V
C39 C36
100nF_1005 100nF_1005
GROUND GROUND
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Pmod Interface

Board_VCC Board_VCC Board_VCC
0 i Pl X
B (3 3 2 (2
2 /8 Boag_VCC 3 4 ®
o no N s s
22 ) 2 NN
s 3 PMOD1 3 3 |3
g |8 © 6 & g |8
. — 11 5 .
PMOD1-107_CS2_WIFIRXD NN 10 4 NN RZZAAR
PMOD1-106_CS1_WIFITXD W 9 3 A
PMOD1-105_RESET1_W IFIMDRES R 8 2 R
PMOD1-104_INT1_WFIWKUP RIUAZR 7001 RIAAR REBAAR
PMOD_SMT_A R38 . OR(DNF)
N 7 |__R3g_. ORONE)
GROUND GROUND
Board_VCC Board_VCC Board_VCC
2 z |z
213 c N N 2
D 5 Boag_v - . .
N <N >~ N N
22 ) 3 g I3
2 |3 PMOD2 & g |8
o 12 6
. — 11 5 .
PMOD2-107_CS2_WIFIRXD AR 0 4 RIAZR RZUAAR
PMOD2-106_CS1_WIFITXD R 0R 9 3 R1A8 J00R
PMOD2-105_RESET1_W IFIMDRES R o 8 2 ISR R
PMOD2-104_INT1_W IFIWKUP 701 RO SN
PMOD_SMT_V OR(DNF)
4 7 |__Ra1_.0RONE)
GROUND GROUND
IIC EEPROM(2Kbits)
Warning: T2

NEVER FIT R156 and R159 simultaneously.

Board_5V Board_3V3

oA o o DA
213 2 888
> (o A RBRB
s {s o <o <o <o
SR
3 |3
& |& =2 R1EX24002ASAS0!
a0 vee -2
Al cs
A2 —
corson S—RlE i e
E2P-SCL SCL 4
WP GND
2 2|22 'CC = Board_3V3
Go i=] - N or
Board_5V GROUND
= <o <o <o
8 2 (R
~ g |©
IN z |z
=) 3 2
1
&
GROUND

K PMOD1-I03_SCK_RTS

S PMOD1-102_MISO_RXD_SCL

S PMOD1-101_MOSI_TXD_RESETO
KPMOD1-I00_CS0_CTS

K PMOD1-INTO
KPMOD1-SDA

C PMOD2-103_SCK_RTS

S PMOD2-102_MISO_RXD_SCL

S PMOD2-101_MOSI_TXD_RESETO
KPMOD2-I100_CS0_CTS

K PMOD2-INTO
K PMOD2-SDA

TST_R_EEPROM_VCC(DNF)

Board_VCC

100nF_1005

GROUND

Board_VCC

100nF_1005

GROUND

cé
1uF_1005

c3
1uF_1005
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Application Headers

JA1-AVCC JA1-5V
JA1-VREFH JA1-3V3
JA1
5v ov
3V3 o2 ov
AVCC 3 4 AVSS
AVREF ; g ADTRG
JA1-ADCO ADCO 9 10 ADC1
ADC2 ADC3
JA1-ADC2 DAGH 1M 12 OAGT
JA1-DACO > 13 14 >
JAT1-I00 o 15 16 5
JAT1-102 o s 17 18 5
JAT1-104 19 20
JA1-I06 o 21 22 0
e IROJIROAECIMZ HSIND L — ICEX
JA1-SDA 25 26
APP1(DNF)
GROUND JA1-AVSS_VREFL
JAS
JA5-ADC4 ADC 12 ADCS
ADC ADC7
JAS-ADCE 3 4
CANTTX CANTRX
JAB-CANTTX 5 6
CANZ2TX CAN2RX
IRQe/M2_EncZ/M2_HSIN1 2% 78 % IRQfIM2_HSIN2
M2_UD o 9 10 ) M2_Uin
M2_Vin X no X M2_Win
M2 To X——{13 14 —X -
_Toggle M2_POE
M2_TRCCLK o) 15 16 ) M2_TRDCLK
M2_UP X 1718 X M2_UN
M2_VP % 1920 % M2_VN
M2_wP % 21 22 % M2_WN
= X—— 23 24 —X -
APP5(DNF)

Application Header Function Select

R134 0R
& ) JA2-RQc_MTHSIN2
[R18,. . ORONEL gJAZ-M1ENC

JA2-23PIN
JAB-RS232TX

K——RIBA AORONF)__ @ seRiaL-TXD

R132,. ~OR(DNF)

JA6-RS232R! & K SERIAL-RXD

K JA1-ADTRG
JA1-ADC1
JA1-ADC3
JA1-DAC1
JA1-101
JA1-103
JA1-105
JA1-07

KJIAt-sCL

JA5-ADC7

JA5-ADC5
JA5-CANTRX

RESn
JA2-NMin

JA2-IRQa_M1HSINO
JA2-IRQb_M1HSIN1
JA2-M1UD
JA2-M1UP
JA2-M1VP
JA2-M1WP
JA2-TIMOUTO
JA2-TIMINO
JA2-23PIN
JA2-M1TRCCLK

JAB-RS232TX
JAB-RXDb
JAB-TXDc
JAB-SCKc
JAB-M1TOGGLE
JAB-M1VIN

&

JA2
RESET EXTAL
NMI ; i Vst K JA2-EXTAL
WDT_OVF SClaTX e
IRQa/WKUP/M1_HSINO X—15 6 SCIaRX < JA2-TXDa
7 8 s JA2-RXDa
RQb/M1_HSINT SClaCK >
M1 UD 9 10 CTSaRTSa S JA2-SCKa
0P 112 TN X JA2-CTSaRTSa
VP 13 14 TN < JA2-M1UN
WP 15 16 TWN < JA2-M1VN
JA2-MIWN
TimerOut0 1718 TimerOut1 >
T 19 20 JA2-TIMOUT1
imerin0 21 22 Timerin1 X JAZ-TIMING
IRQc/M1_EncZ/M1_HSINZ M1_POE >
M1_TRCCLK 23 24 M1 TRDCLK < JA2-M1POE
25 26 K JA2-M1TRDCLK
APP2(DNF)
GROUND
Unregulated_VCC
egulated
JAB
DREQ P DACK
TEND o ) STBYn
X—3 4—X
RS232TX RS232RX e
5 6 JAB-RS232RX
SCIbRX SCIbTX >
7 8 JAB-TXDb
SCIcTX SCIbCK >
9 10 JAB-SCKb
SCIcCK SCIcRX >
M1 T M 12 i JAB-RXDc
oggle M1 _Uin S
M1_Vi 13 14 i JAB-M1UIN
n M1_Win )
Reserved 15 16 Reserved K JAG-MIWIN
Reserved 1718 Reserved
Reserved 19 20 Reserved
X—— 21 22[—X
Unregulated_VCC Vss
23 24
APPG(DNF)
GROUND
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Microcontroller Pin Headers

uc_vee
)
J1
LED2 12 KJA1-DACO
LED1 3 4
JA6-MITOGGLE 5 6 K MD_FINED
x7  8fx )
REsn <& 9 10 { MCUPIN-XTAL
112 JA2-EXTAL
—— 13 14 ————<SJA2-NMIn
P34 15 16 < P32
P31 17 18 < P30
JA2-SCKa 19 20 XP26
21 22X
X123 24 X
X 25 26 (X
27 28X
X129 30 X
31 32X
%133 34X
%35 36 X
PIN1_20(DNF)
GROUND
J2
LEDO 12 <P20
PMOD1-INTO 3 4 <P16
P15 5 6 G
P13 78 <P12
MCUPIN-TS7 9 10 X MCUPIN-TS8
MCUPIN-TS9 1M 12 X MCUPIN-TS10
MCUPIN-TS11 13 14 K MCUPIN-TS12
PC7 15 16 ¢
LIN-NSLP 17 18 X MCUPIN-TSCAP
PMOD2-SDA 19 20 X PMOD2-105_RESET1_WIFIMDRES
21 22X
X123 24 X
X 25 26 X
27 28X
X129 30 X
X131 32X
*33 34X
%35 36 X
PIN21_40(DNF)

PE2
JAB-SCKc
JA2-M1WP
JA5-ADC7
JA5-ADC5
JA1-ADC3
JA1-ADC1
P40

PB7/PC1
PB5

PB3
PMOD1-101_MOSI_TXD_RESETO
PBO

PAO
PMOD1-105_RESET1_WIFIMDRES

AvCCO
o

VREFHO
[}

AVSS0

PRRXRFXFX

PIN61_80

iikiikii |

DNF)

VREFLO

uc_vce
el

e i i )

PIN41_60

Lok ok &k

DNF)

GROUND

PE1
JA2-M1WN
PMOD1-SDA
JA5-ADC6
JA5-ADC4
JA1-ADC2

LED3
JA1-DAC1

PB6/PCO
JA1-I05
PB2

A1-102
PA3
PA1

PE5
ERIAL-RTS
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Touch Interface

Note:

Touch signals require careful route pattern.
For technical design information, please refer to application note 'CTSU Basis of Cap touch detection' (R30AN0218EJ).

BUTTON1 BUTTON2 SLIDER1
Electrode_Button Electrode_Button Electrode_Slider
c c
S S
5 5 - I ] <
@ @ n %) ] %)
R S60R 810
R 560R
R 560R 59
R 560R S8
TS7
Rgg : :560R E
TS12
R: 560R gTSﬁ
KTscap
C41
10nF
GROUND

D
c
P
B
A
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