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Renesas Electronics Corporation

Abbreviations:

MCU : Microcontroller Unit

PSU : Power Supply Unit

CAN : Controller Area Network

RSK : Renesas Starter Kit

IIC : Philips(TM) Inter-Integrated Circuit Connection Bus

LED : Light Emitting Diode

TFT : Thin Film Transistor

USB to Serial Interface

USB (Host / Function)

MR : Resistor Array

C : Capacitor

L : Inductor

D : Diode

* "DNF" marking means that component is not fitted by default.

E1/E2 Lite Emulator, MCU & Emulator Mode Setting

10

11

PSU

9

Board Code:

MCU Pin Function Select-1

8

Renesas Starter Kit+ for RX72N
CPU Board Schematics

SHEET DESCRIPTION
1

2

3

4

5

6

7

INDEX

RX72N Microcontroller-1

Application Headers

Pmod Interface, IIC EEPROM

Note:

R : Fixed Resistor

RV : Potentiometer

U : Integrated Circuit
X : Crystal, Oscillator

RES : Reset Switch

SW  : Switch

LED : Light Emitting Diode

PWR : Power Jack

J : Connector, Jumper

RTK5572NNDC00000BE : RSK+RX72N MP Board

Reset, Switches, LEDs

KOS29.11.2019
REV REF DATE DRAWN BY
1.00 Release

RX72N Microcontroller-2

RX72N Microcontroller-3

MCU Pin Function Select-2

12

13

14

15

SDHI

CAN, RSPI, QSPI, PDC, SSI

17

18 Ethernet PHY

SDRAM

19

20

Ethernet Connector

**The following off-page connectors used in this schematics do not indicate the signal direction.

16 On-board TFT

Signal

Signal

RTK5572NNHC00000BE : RSK+RX72N MP Board (Encryption version)

Unused-Pin

SDHI : SD Host Interface

PDC : Parallel Data Caputre Unit

SSI : Serial Sound Interace

USB : Universal Serial Bus

T  : Test Point
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Renesas Electronics Corporation

(32.768kHz CL=12.5pF)

RX72N Microcontroller-1

Note:
Microcontroller's pins are not described by the full pin function.
For full pin functions details, refer to RX72N datasheet.
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RX72N Microcontroller-2

Note:
Microcontroller's pins are not described by the full pin function.
For full pin functions details, refer to RX72N datasheet.

GROUND GROUND

ET1-ERXD2

JA3-A16

JA3-A18
JA3-A19

JA3-CSc

JA3-A0

PC5
PC6

PC4

JA1-ADC2

PMOD2-IO0

ET1-COL

ET1-ERXD0_RMII1RXD0
ET1-ERXD1_RMII1RXD1

JA1-DAC1

SW2

ET1-RXDV

ET1-ERXD3

SW1

PMOD2-IO3

P03

QSPI-IO3
PMOD1-IO1

ET1-LED0

P43

P07

JA2-IRQa-M1HSIN0
P33
P32

JA3-CSa

P15

JA3-BCLK

LED0

P10

P50

OnTFT-BACKLIGHT

P24

P52
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P23

P25

OnTFT-B5

P51
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OnTFT-B6

P11
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JA6-M1UIN

OnTFT-G3
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PA5
PA4
PA3
PA2
PA1

JA3-A15
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PB5
PB4
PB3
PB2
PB1
PB0
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PD5
PD4
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PD2
PD1
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P64
P65

P63
P62
P61

P40
P41

P70

P60TERM

P77TERM
P76TERM
P75TERM
P74TERM

P72TERM

P92TERM
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RX72N Microcontroller-3

Note:
Microcontroller's pins are not described by the full pin function.
For full pin functions details, refer to RX72N datasheet.

GROUND

GROUND

USB0-DP
USB0-DM

ET1-ETXD2

PQ0
OnTFT-SCL

PMOD2-IO2

ET1-ETXD0_RMII1TXD0
ET1-RXCLK

OnTFT-DISP

ET1-ETXD3

ET1-ETXD1_RMII1TXD1

OnTFT-SDA

ET1-TXCLK

SDHI-CLK

QSPI-IO0

ET1-TXEN_RMII1TXDEN

ET1-RXER_RMII1RXER

PMOD1-IO3

PMOD1-MISO

RSPI-CS

PL1

QSPI-CS

LED1

SDHI-PE

PMOD1-MOSI

RSPI-MOSI

PM2

PMOD1-CS

OnTFT-HSYNC

LED2

QSPI-CLK

OnTFT-B3

RSPI-CLK

LED3

SDHI-WP

PMOD1-SCK

OnTFT-DEN

RSPI-MISO

SDHI-CD

PMOD1-IO2

SDHI-D2
SDHI-D1

ET-GPIORST

SDHI-D3

PM1

PF5

PL2

PJ5

PK5TERM

OnTFT-GPIORST

JA1-IO2

JA1-IO5
JA1-IO6

JA1-IO4

JA1-IO7

JA1-IO3

JA1-IO1
JA1-IO0

PDC-GPIORST

PK6TERM

PH5TERM
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PL1
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PL0
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PM5
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PQ5
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E11

PQ3
E9

PQ2
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PQ0
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PF5
G6

PH5
K4

PH4
K3

PH3
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PH2
J6

PH1
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PH0
N2

PJ5
G5

PJ3
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PJ1
N6
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USB0_DP
R6

USB0_DM
R5

PJ2
L6

PH6
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MCU Pin Function Select-1

AVCC0 (Pin B2), AVCC1 (Pin C2)

AVSS0 (Pin B1), AVSS1 (Pin C1)

VREFH0 (Pin A2)

VREFL0 (Pin A3)

P00 (Pin E3)

RES# (Pin G7)

PL3 (Pin K10)

EMLE (Pin F6)

MD_FINED (Pin G4)

P15 (Pin J7)

P10 (Pin K7)

P17 (Pin P2)

P14 (Pin P4)

P11 (Pin P8)

P16 (Pin R3)
Default setting
"Pin1-2 shorted"

P24 (Pin L4)

P23 (Pin M2)

P25 (Pin M3)

P22 (Pin N1)

P20 (Pin P3)

P21 (Pin R1)

P32 (Pin H5)

P35 (Pin H3)

P33 (Pin H4)

P03 (Pin D3)

P07 (Pin E5)

P31 (Pin J4)

P30 (Pin J5)

P41 (Pin A4)

P40 (Pin D4)

P43 (Pin E4)

P50 (Pin K8)

P52 (Pin L8)

P51 (Pin M8)

P67 (Pin D15)

P66 (Pin C15)

P64 (Pin C11)

P65 (Pin C14)

P63 (Pin B12)

P62 (Pin A13)

P61 (Pin A12)

P70 (Pin A15)

P81 (Pin L9)

P83 (Pin M9)

P86 (Pin N3)

PA1 (Pin G12)

PA2 (Pin G13)

PA3 (Pin G14)

PA4 (Pin G15)

PA5 (Pin H15)

PA6 (Pin H14)

PA7 (Pin J15)

PL5 (Pin M11)

Default setting
"Open"

P13 (Pin N5)

AVCC0-1

JA1-AVCC

UC_VCC

VREFH0

JA1-VREFH

UC_VCC

AVSS0-1

GROUND

JA1-AVSS

VREFL0

GROUND

JA1-AVSS

P00 QSPI-IO2
PMOD2-IO1

RESn EMU-RESn
SW-RESn
JA2-RESn

OnTFT-GPIORST OnTFT-RESn

EMLE

MD_FINED

EMU-EMLE
JP-EMLE

EMU-MD_FINED
DSW-MD_FINED

P15 ET-INTn
JA2-IRQb-M1HSIN1
PDC-PIXD0

P10
JA3-ALE
OnTFT-INT

JA6-M1WIN

P17 PMOD1-IO0
JA6-TXDb
PDC-PIXD3
SSI-TXD

P14 OnTFT-CLK
JA2-M1TRCCLK

OnTFT-G4P11
JA6-M1VIN

P16
USB0-VBUS

USB0-VBUSEN

JA2-M1UD

JA2-TIMOUT0

P24 PDC-PIXCLK
JA2-M1VP
JA6-SCKb

P23 PDC-PIXD7
SSI-SCK
JA6-DACK

JA2-TIMOUT1

P25 PDC-HSYNC
JA2-M1VN

JA6-RXDb

P22 USB0-OVRCURB
PDC-PIXD6
SSI-AUDIOCLK
JA2-M1UP
JA6-DREQ

P20 E2P-SDA
JA1-SDA
PDC-PIXD4
JA2-M1ENC

P21 E2P-SCL
JA1-SCL
PDC-PIXD5

P32

PDC-VSYNC

CAN1TX
JA2-IRQc_M1HSIN2
JA5-CAN1TX

P35 JP-UPSEL
JA2-NMIn

P33 CAN1RX
PDC-PCKO
JA5-CAN1RX

P03 SERIAL-CTS
JA1-DAC0

JA1-IRQd

P07 SW3
JA1-ADTRG

P31 ET-MDC
JA2-CTSaRTSa

P30 ET-MDIO
JA2-M1WP
JA2-TIMIN0

P41 SDHI-POWFLT
JA1-ADC1

P40 RV1-ADC
JA1-ADC0

P43 SERIAL-RTS
JA1-ADC3

P50 JA3-WRn
JA3-WRLn
PMOD2-MOSI

P52 JA3-RDn
PMOD2-MISO

P51 JA3-WRHn
PMOD2-SCK

PDC-RESn

USB0-OVRCURA P67 SDRAM-DQMH
JA3-DQMH

P66 SDRAM-DQML
JA3-DQML

P64

P65

SDRAM-WEn
JA3-WEn

SDRAM-CKE
JA3-CKE

P62

P63

SDRAM-RASn
JA3-RAS

SDRAM-CASn
JA3-CAS

P61 SDRAM-SDCSn
JA3-CSb

P70 SDRAM-SDCLK
JA3-SDCLK

P81 OnTFT-R5
JA2-M1UN

P83 OnTFT-G5
JA6-SCKc

P86 PDC-PIXD1

JA2-M1WN
JA2-TIMIN1

JA6-RXDc

SDRAM-A1PA1
JA3-A1

PA2

PA3

PA4

SDRAM-A2
JA3-A2

SDRAM-A3
JA3-A3

SDRAM-A4
JA3-A4

PA5

PA6

PA7

SDRAM-A5
JA3-A5

SDRAM-A6
JA3-A6

SDRAM-A7
JA3-A7

PDC-GPIORST

OnTFT-VSYNC
JA1-ADTRG

P13
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R308 0R

R88 0R

R282 0R

R333 0R(DNF)

R303 0R(DNF)

R349 0R(DNF)

R45 0R(DNF)

R149 0R

R151 0R(DNF)

R59 0R(DNF)

R87 0R(DNF)

R147 0R(DNF)

R117 0R(DNF)

R335 0R

R68 0R(DNF)

R293 0R

R98 0R(DNF)

R76 0R(DNF)

R104 0R(DNF)

R74 0R(DNF)

R352 0R(DNF)

R137 0R

R280 0R

R67 0R(DNF)

T10
TST_R_VREFH0(DNF)

R277 0R(DNF)

R218 0R

R89 0R(DNF)

R71 0R

R141 0R

R115 0R(DNF)

R128 0R

R94 0R(DNF)

J12
2PIN_PTH

1 2

R121 0R

T8
TST_B_AVSS0-1(DNF)

R107 0R(DNF)

R317 0R

R70 0R(DNF)

R120 0R(DNF)

R102 0R(DNF)

R263 0R

R216 0R

R108 0R

R106 0R(DNF)

R148 0R

R43 0R(DNF)

T9
TST_R_AVCC0-1(DNF)

R95 0R(DNF)

R124 0R(DNF)

J7
3PIN_PTH

1
2

3

R140 0R

R132 0R(DNF)

R292 0R(DNF)

R295 0R(DNF)
R324 0R

R103 0R(DNF)

R139 0R(DNF)

R288 0R(DNF)

R73 0R

R300 0R

R78 0R(DNF)

R323 0R(DNF)

R290 0R

R47 0R(DNF)

R146 0R

R93 0R(DNF)

R286 0R(DNF)

R119 0R(DNF)

R350 0R

R27 0R(DNF)

R261 0R

R138 0R(DNF)

R35 0R(DNF)

R294 0R

R281 0R(DNF)

R3 0R(DNF)

R75 0R

R129 0R(DNF)

R72 0R

R44 0R(DNF)

R28 0R(DNF)

R79 0R

T11
TST_B_VREFL0(DNF)

R96 0R

R97 0R(DNF)

R336 0R

R145 0R(DNF)

R271 0R
R287 0R(DNF)

R64 0R(DNF)

R118 0R(DNF)

R304 0R

R100 0R(DNF)

R355 0R
R354 0R(DNF)

R55 0R(DNF)

R109 0R(DNF)

R34 0R(DNF)

R144 0R

R262 0R(DNF)

R127 0R

R105 0R

R116 0R

R46 0R

R58 0R

R321 0R

R69 0R(DNF)

R353 0R(DNF)

R49 0R(DNF)

R81 0R
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PC7 (Pin N9)

MCU Pin Function Select-2

Default setting
"Pin1-2 shorted"

PB0 (Pin J14)

PB1 (Pin J12)

PB2 (Pin L14)

PB3 (Pin K14)

PB4 (Pin L15)

PB5 (Pin K13)

PB6 (Pin M15)

PC1 (Pin N14)

PC4 (Pin P11)

PC5 (Pin R10)

PC6 (Pin R9)

PD0 (Pin A6)

PD2 (Pin A7)

PD3 (Pin A9)

PD1 (Pin C7)

PD4 (Pin B9)

PD5 (Pin D9)

PD6 (Pin B10)

PD7 (Pin A11)

PE0 (Pin D11)

PE1 (Pin A14)

PE2 (Pin B13)

PE3 (Pin D12)

PE4 (Pin B14)

PE5 (Pin C13)

PE6 (Pin E13)

PE7 (Pin B15)

PF1 (Pin L3)

PF2 (Pin J2)

PF0 (Pin K5)

PF5 (Pin G6)

PJ5 (Pin G5)

PL1 (Pin J10)

PL2 (Pin P12)

PM2 (Pin K11)

PM1 (Pin F11)

PQ0 (Pin E7)

P90 (Pin C6)

Application Header Function Select

GROUND

PC7

OnTFT-G6

EMU-UB
DSW-UB

JA2-M1TRDCLK
JA6-TXDc

JA2-23PIN

JA3-26PIN

JA3-44PIN

JA3-45PIN

JA3-46PIN

JA3-47PIN

JA3-48PIN

JA6-RS232TX

JA6-RS232RX

SERIAL-TXD

SERIAL-RXD

JA2-IRQc_M1HSIN2
JA2-M1ENC

JA3-WEn
JA3-WRn

JA3-BCLK
JA3-SDCLK

JA3-CSc
JA3-WAIT

JA3-ALE
JA3-CKE

JA3-WRHn
JA3-DQMH

JA3-WRLn
JA3-DQMLPB0 SDRAM-A8

JA3-A8

PB1 SDRAM-A9
JA3-A9

PB2 SDRAM-A10
JA3-A10

PB3

PB4

SDRAM-A11
JA3-A11

SDRAM-A12
JA3-A12

PB5 SDRAM-A13
JA3-A13

PB6 SDRAM-A14
JA3-A14

PC1 JA3-A17
JA6-M1TOGGLE

PC4

PC5

PC6

OnTFT-R7
JA3-A20
JA2-M1POE

JA3-A21
OnTFT-R3

JA3-A22
OnTFT-G7

PD0 SDRAM-D0
JA3-D0

PD2 SDRAM-D2
JA3-D2

PD3 SDRAM-D3
JA3-D3

PD1 SDRAM-D1
JA3-D1

PD4

PD5

PD6

PD7

SDRAM-D4
JA3-D4

SDRAM-D5
JA3-D5

SDRAM-D6
JA3-D6

SDRAM-D7
JA3-D7

PE0

PE1

SDRAM-D8
JA3-D8

SDRAM-D9
JA3-D9

PE2

PE3

PE4

PE5

PE6

PE7

SDRAM-D10
JA3-D10

SDRAM-D11
JA3-D11

SDRAM-D12
JA3-D12

SDRAM-D13
JA3-D13

SDRAM-D14
JA3-D14

SDRAM-D15
JA3-D15

JA5-ADC4

JA5-ADC5

JA5-ADC6

JA5-ADC7

PF2

PF1

PF0

EMU-TDI_RXD
SERIAL-RXD
JA2-RXDa

EMU-TDO_TXD
SERIAL-TXD
JA2-TXDa

EMU-TCK
JA2-SCKa

PF5
JA3-WAIT
SSI-LRCK

PJ5
PMOD2-CS
SSI-RXD

QSPI-IO1

PL1 SERIAL-RXD

PL2 SERIAL-TXD

PM2 SDHI-D0
PDC-SSDA

PM1 SDHI-CMD
PDC-SSCL

PQ0

ET1-RXDV

ET1-RXDV_RMII1CRSDV

ET1-CRS
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R86 0R

R298 0R

R42 0R

R154 0R(DNF)

R52 0R

R275 0R(DNF)

R279 0R

R40 0R(DNF)

R56 0R

R361 0R

R276 0R(DNF)

R15 0R

R278 0R(DNF)

R136 0R

R274 4K7_1005

R273 0R

R50 0R(DNF)

R385
0R

R302 0R

R123 0R(DNF)

R343 0R(DNF)R272 0R(DNF)

R61 0R

R126 0R(DNF)

R337 0R

R156 0R(DNF)

R344 0R

R339 0R(DNF)

R157 0R

R153 0R

J11

3PIN_PTH

1
2

3

R91 0R(DNF)

R90 0R(DNF)

R39 0R

R366 0R(DNF)

R359 0R(DNF)

R351 0R

R363 0R(DNF)

R360 0R(DNF)

R301 0R(DNF)

R32 0R

R135 0R(DNF)

R150 0R

R51 0R(DNF)

R143 0R(DNF)

R57 0R(DNF)

R155 0R(DNF)

R54 0R(DNF)

R53 0R

R31 0R(DNF)

R62 0R(DNF)

R66 0R(DNF)

R338 0R

R133 0R(DNF)

R82 0R(DNF)

R65 0R

R164
0R(DNF)

R297 0R(DNF)

R134 0R
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Positive centre
5VDC

Power Supply Unit

USB (Function-Buspowered)
J17

5V
3.3V

Board_5V, USB_5V
open

Power Supply Source

Power Supply Configuration

shorted pin
PWR / Unregulated_VCC / JA1-5V
VBUS

UC_VCC, Board_3V3, SD_3V3 Unavailable Feature

USB (Host), USB (Function-Selfpowered)5V
3.3V

GROUND

Unregulated_VCC

JA1-5V

Board_5V

GROUND

USB_5V

VBUS0

GROUND

GROUND

GROUND

SD_3V3

JA1-3V3

Board_3V3 UC_VCC

GROUND

UC_VCCVBATT

GROUND

GROUND
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C129
10uF

GND2
TST_B(DNF)

R130
0R

R416
0R_2012

GND4
TST_B(DNF)

C126
1nF_1005

R388
330K_1%

C29
10uF

T22
TST_R_USB_5V(DNF)

R83

0R

GND1
TST_B(DNF)

R85

0R_2012

R389
100K_1%

C130
22uF

J13

2PIN_PTH(DNF)

1
2

R415
0R_2012

R404

1K_1005

T23
TST_R_Board_5V(DNF)

J14
2PIN_PTH(DNF)

1 2

GND6
TST_B(DNF)

R405
0R_2012

R84

0R(DNF)

J17
2PIN_PTH(DNF)

1 2

U5

ISL80030

VIN
1

VIN
2

PG
4 ENABLE
3

PHASE
8

PGND
6

FB
5

PGND
7

EPAD
9

C128
100nF_1005

R391
1K_1005

C125
22pF

T25
TST_R__Board_3V3(DNF)

T24
TST_R_SD_3V3(DNF)

GND3
TST_B(DNF)

L4

NRS5024T2R2NMGJV
R387
120K_1%

R414
0R_2012

C127
22uF

GND5
TST_B(DNF)

PWR KLDX-SMT2-0202-A

1 2

3

D6
GF1A-E3
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E1/E2 Lite Emulator Interface

E1/E2 Lite

Self Powered

Power Configuration

Power Configuration for USB Boot Mode
J15
Open
Shorted

Bus Powered

J16 Emulator Configuration

Emulator Configuration

Shorted Pin1-2

Shorted Pin2-3
All open

E1/E2 Lite debugging with Hot plug-in

E1/E2 Lite normal debugging
Microcontroller single operation (without emulator)

DO NOT SET

MCU & Emulator Mode Setting

SW4 Pin2 J15
Don't care Don't care
OFF

ON ON
Don't care

USB Boot Mode (Self Powered)
USB Boot Mode (Bus Powered)Open

Shorted PinON ON

SW4
Pin1
Pin2

Default

Default setting of SW4.

OFF
OFF

Single Chip Mode
ON SCI Boot Mode

SW4 Pin1

MCU Operating Mode Configuration
Operating Mode

OFF

Option pull-up resistor

1
2

4
3

GROUND

Board_3V3
Board_3V3

GROUND

Board_3V3

Board_3V3

GROUND

GROUND

Board_3V3

Board_3V3

GROUND

Board_3V3

GROUND

JA6-DREQ

JA6-DACK

JA2-M1POE

JA2-IRQc_M1HSIN2

PMOD1-IO1

PMOD2-IO1

PMOD2-IO0

PMOD1-IO0

JA2-IRQa-M1HSIN0

JA3-48PIN

JA3-47PIN

JA3-45PIN

JA3-26PIN

JA3-CSb

JA3-CSa

JA3-RDn

JP-EMLE

DSW-MD_FINED
DSW-UB

JP-UPSEL

EMU-TCK
EMU-TMS
EMU-TRSTn
EMU-TDI_RXD

EMU-UB

EMU-RESn

EMU-MD_FINED
EMU-EMLE

EMU-TDO_TXD

JA2-IRQb-M1HSIN1

OnTFT-INT

PDC-GPIORST

OnTFT-GPIORST

P07
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T19
TST_Y_EMU-TDO_TXD(DNF)

R122 10K_1005

SW4
MODE

J16

3PIN_PTH(DNF)

1
2

3

R203 10K_1005

T18
TST_Y_EMU-TDI_RXD(DNF)

R365 10K_1005

R347 10K_1005

R80 10K_1005

R362 10K_1005

R369 10K_1005

R163 10K_1005

R348 10K_1005

R
386

4K
7_1005

R390 0R

R370 10K_1005

R367 10K_1005

HTST-107-01-T-DV

TCK/FINEC
1

VSS
2

TRSTn
3

EMLE
4

TDO
5

NC
6

MD/FINED
7

VCC
8

TMS
9

UB
10

TDI
11

VSS
12

RESn
13

VSS
14

R125 10K_1005

R206 10K_1005

R92 10K_1005(DNF)

R111 0R

J15

2PIN_PTH(DNF)

1
2

R
197

4K
7_1005(D

N
F

)

R112 1K_1005

R
406

4K
7_1005

R110 4K7_1005

R167 10K_1005

R
209

4K
7_1005

R
407

4K
7_1005

R368 10K_1005

R
101

4K
7_1005

R
408

4K
7_1005

R364 10K_1005

R
409

4K
7_1005

R63 10K_1005

R265 10K_1005

R77 10K_1005

R289 10K_1005
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Switches, LEDs, RESET

ORANGE

RED

RED

GREEN GREEN

GREEN

Renesas Electronics Corporation

GROUND

GROUND

Board_3V3 Board_3V3

GROUND GROUND

Board_5V Board_3V3 Board_3V3

GROUND

Board_3V3

LED0

LED1

LED2

LED3

SW-RESn

SW1

SW2

SW3

SW-PHYRESn
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SW1

LED2
LED_R

SW3

R193
0R

R417
4K7_1005

C133
TBD(DNF)

R194 100K_1005

R196 100K_1005

U18

SN74LVC1G125DCK

OE
1

A
2

GND
3

Y
4

VCC
5

R412 10K_1005

R191 1K6_1005

R174
1K6_1005

R195 100K_1005

LED3
LED_R

SW2

LED0
LED_G

RES

C
131

100nF
_1005

3V3 PWR
LED_G

5V PWR
LED_G

R189 1K6_1005R173
1K6_1005

C
132

10uF

LED1
LED_O

R192 1K6_1005

R190 1K6_1005
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DIR = B to A

DIR = A to B

VDD
TOOL0
RESET_OUT
RESET_IN
GND

USB to Serial Interface

(KMBX-SMT-5S-S-30TR)

Board_3V3

GROUND

Board_3V3

RL78_5V

Board_3V3

GROUND

RL78_5V

GROUND GROUND

GROUND

Board_3V3

GROUND

RL78_5V

GROUND

RL78_5V

GROUND

GROUND

RL78_5V

RL78_5V
RL78_5V

GROUND

GROUND

GROUND

GROUND

GROUND

GROUND

GROUND

RL78_5V

Board_3V3

RL78_5V

GROUND

SERIAL-RTS
SERIAL-TXD

SERIAL-CTS
SERIAL-RXD

RL78-P16
RL78-P17

RL78-P50
RL78-P51

RL78-P16
RL78-P50

RL78-P17
RL78-P51

Title

Size Document Number Rev

Date: Sheet of

R20UT4435EG0100 1.00

RSK+RX72N [USB to Serial Interface]
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U2 R5F10JBCANA

P120
32

P40
1

P17
17

P50
15

P51
16

RESET
2

P137
3

P122
4 P121
5

REGC
6

VSS
7

VDD
8

P60
9

P61
10

UDM1
19

P70
13

P31
12 P30
14

UVDD
21

P62
11

UDP1
20

UVBUS
22

UDM0
23UDP0
24

P24
25 P23
26 P22
27 P21
28 P20
29

P01
30 P00
31

P16
18

E
X

_P
A

D
33

J5
E1_I/F(DNF)

1
2
3
4
5

D5
1N4148W(DNF)

R
380

4K
7_1005

C124
100nF_1005

R358 100K_1005

R
374

4K
7_1005

T21
TST_R_RL78_5V(DNF)

C123
1uF_1005

R
384

4K
7_1005

R
371

1K
_1005

X3
CSTNE12M0GH5L000R0 12MHz(33pF)

1 2

3

U15
SN74LVC2T45DCT

VCCA
1

GND
4

A1
2

B2
6

DIR
5

VCCB
8

A2
3 B1

7

C121
100nF_1005

R372 10K_1005

U17
SN74LVC2T45DCT

VCCA
1

GND
4

A1
2

B2
6

DIR
5

VCCB
8

A2
3 B1

7

R
357

10K
_1005

G1CUSB0

1734035-2

FRAME
6

GND
5

ID
4

D+
3

D-
2

VBUS
1

R377 100R_1005

C120
100nF_1005

R
373

4K
7_1005

R
376

0R

R356
0R

C117
470nF

C113
100nF_1005

C118
1uF_1005

T14
TST_Y_USB-RS232RXD(DNF)

T15
TST_Y_USB-RS232TXD(DNF)

C119
1uF_1005

C122
330nF

C114
100nF_1005
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PMOD1: Angle type connector

Pmod connectors

PMOD2: Vertical type connector (spare)

Renesas Electronics Corporation

Warning:
NEVER FIT R113 and R114 simultaneously.

IIC EEPROM(2Kbits) - RIIC

VCC = Board_3V3
or

Board_5V

(R1EX24002ASAS0G)

Device address

A2 A1 A0

10 1

A3

0

A4

1

A5

0

A6

1

GROUND

Board_3V3

GROUNDGROUND

Board_3V3

Board_3V3

GROUND

Board_3V3

GROUNDGROUND

Board_3V3

Board_3V3

Board_3V3 Board_5V

GROUND

GROUND

PMOD1-IO3
PMOD1-IO2
PMOD1-IO1
PMOD1-IO0

PMOD2-IO3
PMOD2-IO2
PMOD2-IO1
PMOD2-IO0

PMOD1-SCK
PMOD1-MISO
PMOD1-MOSI
PMOD1-CS

PMOD2-SCK

PMOD2-MOSI
PMOD2-MISO

PMOD2-CS

E2P-SCL
E2P-SDA
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RSK+RX72N [Pmod, IIC EEPROM]

11 22Friday, November 29, 2019

Title

Size Document Number Rev

Date: Sheet of

R20UT4435EG0100 1.00

RSK+RX72N [Pmod, IIC EEPROM]

11 22Friday, November 29, 2019

Title

Size Document Number Rev

Date: Sheet of

R20UT4435EG0100 1.00

RSK+RX72N [Pmod, IIC EEPROM]

11 22Friday, November 29, 2019

R199 200R_1005

R
328

0R

R
329

0R

R204 200R_1005

C42
100nF_1005

R165 200R_1005

C36
100nF_1005

R
327

0R
(D

N
F

)

R
342

0R
(D

N
F

)

R162 200R_1005

R207 200R_1005

R
113

0R

R198 200R_1005

PMOD1

PMOD_SMT_A

17
28
39
410
511
612

R306 100R_1005

R160 200R_1005

R
326

0R
(D

N
F

)

PMOD2

PMOD_PTH_V(DNF)

17
28
39
410
511
612

R205 200R_1005

R161 200R_1005

R
318

4K
7_1005

R202 200R_1005

R
340

0R

C41
1uF_1005

R201 200R_1005

R
322

100K
_1005

R
319

4K
7_1005

R168 200R_1005

R
169

22K
_1005

R159 200R_1005

R
341

0R
(D

N
F

)

R
208

22K
_1005

R166 200R_1005

C52
100nF_1005

R307 100R_1005

U3
R1EX24002ASAS0I

A0
1

A1
2

A2
3

GND
4

SDA
5

SCL
6

WP
7

VCC
8

R
114

0R
(D

N
F

)

C49
1uF_1005

R200 200R_1005

R170 200R_1005
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D5

D8

RAS

A0

CSc/Wait

A2

D7

HWRn/DQMH

A4

WR/SDWE

A6

CSb(SDRAM)

CAS

A8

D9

A1
A3

A10

D11

A5

A12

D13

A7

A14

D15

D10

A9

D0

A17

D12

A11

D2

A19

D14

A13

D4

A21

A16

A15

D6

SDCLK

A18

D1

RDn

ALE/SDCKE

A20

D3

CSa

LWRn/DQML

A22

IRQb/M1_HSIN1

M1_Toggle

M1_UD

M1_Vin

M1_UP

EXT_USB_VBUS

M1_VP

EXT_USB_BATT

M1_WP

EXT_USB_CHG

TimerOut0
TimerIn0

Unregulated_VCC

IRQc/M1_EncZ/M1_HSIN2
M1_TRCCLK

0V
0V
AVSS
ADTRG
ADC1
ADC3
DAC1
IO_1
IO_3
IO_5
IO_7
IIC_EX
IIC_SCL

DACK
STBYn
RS232RX
SCIbTX
SCIbCK
SCIcRX
M1_Uin

ADC4
ADC6

M1_Win
Reserved

CAN1TX

Reserved
Reserved
Vss

EXTAL5V
Vss13V3
SCIaTX
SCIaRX

AVCC
AVREF
ADC0 SCIaCK
ADC2

ADC5

CTSaRTSa
DAC0 M1_UN

ADC7

IO_0 M1_VN
IO_2 M1_WN

TimerOut1IO_4
TimerIn1

CAN1RX

IO_6
M1_POE
M1_TRDCLK

IRQd/IRQAEC/M2_HSIN0
IIC_SDA

DREQ
TEND
RS232TX
SCIbRX

RESET
NMI

SCIcTX

WDT_OVF

SCIcCK

IRQa/WKUP/M1_HSIN0

CAN2TX
IRQe/M2_EncZ/M2_HSIN1
M2_UD
M2_Vin
M2_Toggle
M2_TRCCLK
M2_UP
M2_VP
M2_WP

CAN2RX
IRQf/M2_HSIN2
M2_Uin
M2_Win
M2_POE
M2_TRDCLK
M2_UN
M2_VN
M2_WN

Renesas Electronics Corporation

Application Headers

Unregulated_VCC

GROUND

JA1-5V

JA1-3V3

GROUNDGROUND

JA1-VREFH

JA1-AVCC

JA1-AVSS

JA1-ADC0
JA1-ADC2
JA1-DAC0

JA1-IO2
JA1-IO0

JA1-IO4
JA1-IO6
JA1-IRQd
JA1-SDA

JA5-ADC4
JA5-ADC6
JA5-CAN1TX

JA3-A0
JA3-A2
JA3-A4

JA3-A8
JA3-A6

JA3-A10
JA3-A12
JA3-A14
JA3-D0
JA3-D2
JA3-D4
JA3-D6

JA3-CSa
JA3-RDn

JA3-D8
JA3-D10
JA3-D12
JA3-D14
JA3-A16
JA3-A18
JA3-A20

JA3-45PIN
JA3-A22

JA3-47PIN
JA3-CAS

JA3-A1
JA3-A3
JA3-A5
JA3-A7
JA3-A9
JA3-A11
JA3-A13
JA3-A15
JA3-D1
JA3-D3
JA3-D5
JA3-D7

JA3-D9
JA3-D11
JA3-D13
JA3-D15
JA3-A17
JA3-A19
JA3-A21

JA3-26PIN
JA3-CSb

JA3-44PIN
JA3-46PIN
JA3-48PIN
JA3-RAS

JA1-ADTRG
JA1-ADC1
JA1-ADC3
JA1-DAC1
JA1-IO1
JA1-IO3
JA1-IO5
JA1-IO7

JA1-SCL

JA5-ADC5
JA5-ADC7
JA5-CAN1RX

JA2-RESn
JA2-NMIn

JA2-IRQa-M1HSIN0
JA2-IRQb-M1HSIN1
JA2-M1UD
JA2-M1UP
JA2-M1VP
JA2-M1WP
JA2-TIMOUT0
JA2-TIMIN0
JA2-23PIN
JA2-M1TRCCLK

JA6-DREQ

JA6-RS232TX
JA6-RXDb
JA6-TXDc
JA6-SCKc
JA6-M1TOGGLE
JA6-M1VIN

JA2-TXDa
JA2-RXDa
JA2-SCKa
JA2-CTSaRTSa
JA2-M1UN
JA2-M1VN
JA2-M1WN
JA2-TIMOUT1

JA2-EXTAL

JA2-TIMIN1
JA2-M1POE
JA2-M1TRDCLK

JA6-RS232RX
JA6-TXDb
JA6-SCKb
JA6-RXDc
JA6-M1UIN
JA6-M1WIN

JA6-DACK
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JA2

APP2(DNF)

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16
17 18
19 20
21 22
23 24
25 26

JA6

APP6(DNF)

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16
17 18
19 20
21 22
23 24

JA3

APP3(DNF)

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16
17 18
19 20
21 22
23 24
25 26
27 28
29 30
31 32
33 34
35 36
37 38
39 40
41 42
43 44
45 46
47 48
49 50

JA1

APP1(DNF)

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16
17 18
19 20
21 22
23 24
25 26

JA5

APP5(DNF)

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16
17 18
19 20
21 22
23 24
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SDRAM(128Mbits)

Renesas Electronics Corporation

GROUND

Board_3V3

GROUND

Board_3V3

Board_3V3

GROUND

Board_3V3

GROUND

SDRAM-A14
SDRAM-A13

SDRAM-A12
SDRAM-A11
SDRAM-A10
SDRAM-A9
SDRAM-A8
SDRAM-A7
SDRAM-A6
SDRAM-A5
SDRAM-A4
SDRAM-A3
SDRAM-A2

SDRAM-SDCSn
SDRAM-RASn
SDRAM-CASn
SDRAM-WEn

SDRAM-DQMH
SDRAM-DQML

SDRAM-CKE
SDRAM-SDCLK

SDRAM-D0
SDRAM-D1
SDRAM-D2
SDRAM-D3

SDRAM-D4
SDRAM-D5
SDRAM-D6
SDRAM-D7

SDRAM-D8
SDRAM-D9
SDRAM-D10
SDRAM-D11

SDRAM-D12
SDRAM-D13
SDRAM-D14
SDRAM-D15

SDRAM-A1
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R
345

4K
7_1005(D

N
F

)

R
314

4K
7_1005

R
346

4K
7_1005

C37
100nF_1005

C30
100nF_1005

R
313

4K
7_1005

C32
100nF_1005

R
315

4K
7_1005

R
316

4K
7_1005

C34
100nF_1005

C33
100nF_1005

C38
100nF_1005

U12
MT48LC8M16A2P-6A

VDD
1

DQ0
2

VDDQ
3

DQ1
4DQ2
5DQ3
7

DQ4
8

VDDQ
49

DQ5
10DQ6
11DQ7
13

NC
36

VDD
14

DQML
15

WE#
16 CAS#
17 RAS#
18 CS#
19

A11
35

BA0
20 BA1
21

A10(AP)
22

A0
23 A1
24 A2
25

VDD
27

NC
40

VDDQ
9

VDDQ
43

VSSQ
12VSSQ
46

VSS
28

A3
26 A4
29 A5
30 A6
31 A7
32 A8
33 A9
34

CKE
37

CLK
38

DQMH
39

VSS
41

DQ8
42DQ9
44DQ10
45

VSSQ
6

DQ11
47

DQ12
48DQ13
50DQ14
51

VSSQ
52

DQ15
53

VSS
54

C31
100nF_1005
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(FFC-6AMEP1)

SDHI-TST

SD_3V3

GROUND

GROUND

GROUND

Board_3V3

GROUND

SDHI-VCC

GROUND

SDHI-PE

SDHI-POWFLT

SDHI-D3
SDHI-CMD

SDHI-CLK

SDHI-D0
SDHI-D1
SDHI-D2
SDHI-CD

SDHI-WP
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R
403

100K
_1005

U6 ISL61861BIBZ

VIN
2

GND
1

FLT
5

VIN
3

OUT
8

OUT
7

EN
4

OUT
6

R
383

10K
_1005

R
399

100K
_1005(D

N
F

)

R398 22R_1005

R378
100K_1005

R424 22R_1005

J21

M20-9990646(DNF)

1
2
3
4
5
6

R394 22R_1005

R402 22R_1005

R
411

100K
_1005

SDHI1
DM1AA-SF-PEJ

DAT3/CS
1

CMD/D1
2

VSS1
3

VDD
4

CLK
5

VSS2
6

DAT0/DO
7

DAT1
8

DAT2
9

CD
10

WP
12 COMMON
11

T17
TST_R_SDHI-VCC(DNF)

+ C43
220uF_10V

R413 22R_1005

R
393

100K
_1005

C45
100nF_1005

R379
10K_1005

R
397

100K
_1005

R392 22R_1005

R396 22R_1005

R400 22R_1005

C44
1uF_1005

R
401

100K
_1005

C46

2.2uF

R
395

100K
_1005

R
423

100K
_1005
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CAN

VCC = Board_5V

CANH
GROUND
CANL

QSPI- SPI Serial Flash(32Mbits)

RSPI- SPI Serial Flash(32Mbits)

DIR = A to B

place near to U1place near to U1

When the voltage of your PDC target system differs from this board, please do not fit resistor R418.
Please fix pull-up resistor on your PDC target system.

PDC

Warning:
When the voltage of your PDC target system differs from this board,
please do not supply a board power to your system directly.

SSI

NOTE:
This board fits the Non-promotion device R2A25416SP.
Please do not refer this CAN driver and CAN circuit for your target system design.

CANL

CANH

GROUNDGROUND

GROUND

Board_5V

GROUND

Board_3V3

Board_3V3

GROUND

Board_3V3

Board_3V3

GROUND

Board_3V3

Board_5V

GROUND

Board_5VBoard_3V3

Board_5V Board_3V3

GROUND GROUND

Board_5V Board_3V3

GROUND

CAN1TX

CAN1RX

QSPI-CS
QSPI-CLK
QSPI-IO0
QSPI-IO1

QSPI-IO2
QSPI-IO3

RSPI-CS
RSPI-CLK
RSPI-MOSI
RSPI-MISO

SSI-LRCK
SSI-SCK

SSI-AUDIOCLK

SSI-RXD
SSI-TXD

PDC-PCKO

PDC-VSYNC
PDC-PIXD7
PDC-PIXD5
PDC-PIXD3
PDC-PIXD1
PDC-SSDA

PDC-RESn
PDC-PIXCLK
PDC-HSYNC
PDC-PIXD6
PDC-PIXD4
PDC-PIXD2
PDC-PIXD0
PDC-SSCL
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R178 33R_1005

R382
120R_1005

R
268

100K
_1005

C9
100nF_1005

R177 33R_1005

R176 0R

R
332

100K
_1005

R
311

100K
_1005

R422 100R_1005
R186 33R_1005

R
312

100K
_1005

R
258

100K
_1005

R
257

100K
_1005

J18

SSI(DNF)

1
3
5
7
9
11

2
4
6
8

10
12

T26
TST_Y_PDC-RES(DNF)

U11
MX25L3233FM2I-08Q

CS#
1

SO/IO1
2

W#/ACC/IO2
3

GND
4

SI/IO0
5 SCK
6

HOLD#/IO3
7

VCC
8

R187 33R_1005

R179 33R_1005

C40
100nF_1005

R
269

100K
_1005

R
420

4K
7_1005

R184 33R_1005

U10
MX25L3233FM2I-08Q

CS#
1

SO/IO1
2

W#/ACC/IO2
3

GND
4

SI/IO0
5 SCK
6

HOLD#/IO3
7

VCC
8

R158
0R

C35
100nF_1005

R
259

100K
_1005

J19

PDC(DNF)

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16
17 18
19 20

R418 0R(DNF)

C116
100nF_1005

R185 33R_1005

R
375

4K
7_1005

T16
TST_Y_CANMODE(DNF)U16 SN74LVC1T45DCK

VCCA
1

GND
2

A
3

B
4

DIR
5

VCCB
6

R
310

100K
_1005

U4

R2A25416SP

VCC
3

GND
2

MODE
8

TXD
1

NC
5

RXD
4 CANH

7

CANL
6

R
330

100K
_1005

R381 0R

R
331

100K
_1005

CAN1

3PIN_PTH

1
2

3

R
267

100K
_1005

R175 0R

R183 33R_1005 R182 33R_1005
R180 33R_1005R181 33R_1005

R
421

4K
7_1005

R188 100R_1005

C115
100nF_1005

R419 0R
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NC
NC

NC
NC

VCC
GND

LED_K
LED_A

R0

R2

R4

R6

R1

R3

R5

R7
G0

G2

G4

G6

G1

G3

G5

G7

B2

B0

B4

B6

B3

B1

B5

B7
GND
CLK
DISP
HSYNC
VSYNC
DE
NC
GND

LED Backlight

Display Interface

(backlight supply voltage = typ. 19.2V)

PWM DIMMING
DC to 32kHz

LED current set to 24.4mA @ PWM Duty 100% On

VCC
GND
SCL

INT
SDA

RESET

Device address for touch panel driver

A6 A5 A4

10 1

A3 A2 A1 A0

1 0 0 0

Capacitive Touch Interface

On-board TFT

On-board TFT circuit is the design based on NHD-4.3-480272EF-ATXL#-CTP (4.3' 480x272 with Capacitive Touch).

Note:

31

3

1

2

Board_3V3

GROUND

GROUNDGROUND

GROUND

GROUND

Board_3V3
Board_3V3

GROUND

Board_5V

OnTFT-LEDK
OnTFT-LEDA

OnTFT-R4
OnTFT-R5
OnTFT-R6
OnTFT-R7

OnTFT-SCL
OnTFT-SDA
OnTFT-INT
OnTFT-RESn

OnTFT-G4
OnTFT-G5
OnTFT-G6
OnTFT-G7

OnTFT-B4
OnTFT-B5
OnTFT-B6
OnTFT-B7

OnTFT-DISP
OnTFT-HSYNC
OnTFT-VSYNC
OnTFT-DEN

OnTFT-CLK

OnTFT-B3

OnTFT-R3

OnTFT-G2
OnTFT-G3

OnTFT-BACKLIGHT

OnTFT-LEDA

OnTFT-LEDK
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MR3

22R_1005x4

1
2
3
4 5

6
7
8

R
305

4K
7_1005ONTFT1

54104-4031

1

3

5

7

9

11

13

15

17

19

21

23

25

27

29

31

33

35

37

39

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40

Q1
XP263N1001TR-G

MR7

22R_1005x4

1
2
3
4 5

6
7
8

MR6

22R_1005x4

1
2
3
4 5

6
7
8

C69
220nF

ONTFT2

52271-0679

1

3

5

2

4

6

C76
22uF

U8
ISL97634IRT26Z

VIN
2

PWM/EN
3

NC
4

GND
1

LX
8

VOUT
7

FBSW
6

P
A

D
P

A
D

FB
5

R250
10K_1005

MR1

22R_1005x4

1
2
3
4 5

6
7
8

D7

BZX84C33-TP

R284 22R_1005

R
291

10K
_1005

MR5

22R_1005x4

1
2
3
4 5

6
7
8

T12
TST_Y_OnTFT-RES(DNF)

MR2

22R_1005x4

1
2
3
4 5

6
7
8

R260
3R9_1%

R320 0R

C109
100nF_1005

D8

BAS140WE6327

L3
VLS3015CX-220M-1

MR4

22R_1005x4

1
2
3
4 5

6
7
8

R
309

4K
7_1005

C85
1uF_2012_50V

R425 1K_1005

C78
100nF_1005
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Default setting
"Pin1-2 shorted"

Host Mode2-3 shorted
Function Mode

J8

USB0 Host/Function Select

1-2 shorted

USB0 Host/Function

FitOpen
Remove
Remove
R7

2-3 shorted Bus-powered

Self-powered/Bus-powered Configuration
for Function Mode

J9
Self-powered

Self-powered

1-2 shorted

(KUSBX-AS1N-B30)

(KMBX-SMT-5S-S-30TR)

DIR = B to A

Default setting
"Pin1-2 shorted"

VBUS0

Board_3V3

GROUND

GROUND

GROUND GROUND

GROUND

GROUND GROUND GROUND

Board_3V3USB_5V

GROUNDGROUND

USB0-OVRCURB

USB0-VBUSEN

USB0-VBUS

USB0-DM
USB0-DP

USB0-OVRCURA
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D2
RSAC6.8CS(DNF)

U7 ISL61861BIBZ

VIN
2

GND
1

FLT
5

VIN
3

OUT
8

OUT
7

EN
4

OUT
6

J9

3PIN_PTH(DNF)

1
2

3

D1
RSAC6.8CS(DNF)

T2
TST_Y_VBUS0(DNF)

J8

3PIN_PTH

1
2

3

C57
1uF_1005

R25 0R(DNF)

R1
0R

R236
30K_1005

T3
TST_Y_USB0VBUS(DNF)

R6 27R_1005

R14
10K_1005

C
12

100nF
_1005

R2 0R_2012

R20
10K_1005

C
11

100nF
_1005

R
8

10K
_1005

J10

3PIN_PTH

1
2

3

U9
SN74LVC1T45DCK

VCCA
1

GND
2

A
3

B
4

DIR
5

VCCB
6

USB0_1

292303-1

FRAME
5

GND
4

D+
3

D-
2

VBUS
1

D3
RSAC6.8CS(DNF)

L1
DLP11SN900HL2(DNF)

1
1

2
2

3
3

4
4

R234 100R_1005

C58
1uF_1005

T6
TST_Y_USB0VBUSEN(DNF)

R7 0R

R235
15K_1005

USB0_2

1734035-2

FRAME
6

GND
5

ID
4

D+
3

D-
2

VBUS
1

R5 27R_1005

T7
TST_Y_USB0OVRCUR(DNF)

+ C3
150uF_3216_10V

R26 0R(DNF)

C2

2.2uF
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Ethernet (PHY)

PHYAD[2-0]=001
CONFIG[2-0]=000 -> MII(Default), 001 -> RMII
ISOLATE=0 -> Disable
SPEED=1 -> 100Mbps
DUPLEX=0 -> Full Duplex
NWAY=1 -> Auto-nego Enable

LED0:Link With ACT(Default) / Link
LED1:Speed(Default) / ACT

PHY Mode
MII (Default)
RMII

R225, R244, R249, R276
DNF
Fit

R243, R226, R39, R42, R266
Fit
DNF

NOTE: R276, R39, R42 Refers to page 6.

ET1-REFCLK
ET-XICLK

Board_3V3

Board_3V3

GROUND

GROUND

GROUND

GROUND

GROUND

Board_3V3

Board_3V3

Board_3V3

Board_3V3

GROUND

Board_3V3

VDDA_3V3A

GROUND

Board_3V3

ET1-TXCLK
ET1-TXEN_RMII1TXDEN

ET1-ETXD1_RMII1TXD1
ET1-ETXD0_RMII1TXD0

ET1-ETXD2
ET1-ETXD3

ET1-RXCLK
ET1-RXDV_RMII1CRSDV

ET1-ERXD1_RMII1RXD1
ET1-ERXD0_RMII1RXD0

ET1-ERXD2
ET1-ERXD3
ET1-RXER_RMII1RXER
ET1-COL
ET1-CRS

ET-MDC
ET-MDIO
ET-INTn

CLKOUT25M

TPTDMA
TPTDPA

TPRDPA
TPRDMA

ET1-LED0
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