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1 Overview 

 

The NuMaker-emWin-RDK-N9H30 demo board is N9H30 series product. Users can use the 
board to develop and verify the emWin application program easily. 

The N9H30 series embedded the ARM® 926 core for HMI applications which need high 
computing power and rich communication interfaces. The CPU can run up to 300 MHz and 
equipped with USB2.0 high speed device, USB2.0 high speed host, Ethernet interfaces and other 
rich peripherals, such as LCD, NAND, SD, ADC, UART, SPI, I²C, I²S, CAN, RTC…etc.  

 

 

 

Figure 1-1 NuMaker-emWin-RDK-N9H30 Demo Board 
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2 Board Feature List 
 

1. Adopted Nuvoton ARM926EJS-based MPU N9H30F61I, it can run up to 300MHz. 
2. NAND Flash used Winbond W29N01GV 128MB with 8-bit data bus width. 
3. SPI Flash used W25Q128FVSG 16MB. 
4. Boot selection by NAND or SPI or USB. 
5. One DB9 RS232 port with N9H30 UART0 for debugging.   
6. One DB9 RS232 port with N9H30 UART2 for user application. 
7. Installed SN65HVD230 transceiver for CAN bus communication. 
8. Installed MAX3485 transceiver for RS485 device connection. 
9. USB supports both HS USB2.0 device with micro USB connector and HS USB 2.0 host with 

type-A connector. 
10. Provided one Micro-SD/TF card slot  for data storage with SD memory card. 
11. Used 7” TFT LCD and embedded that resistive type touch panel. 
12. Reserved an external coin-cell socket for RTC power backup with CR2032 battery. 
13. Provided one10/100Mb Ethernet RJ45 port. 
14. Provided one buzzer device for user application.  
15. JTAG interface is reserved for software development advanced. 
16. System powered could be supplied by DC-5V adaptor or USB VBUS.  
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3 Function Description 

 System Block Diagram 
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 System Power Scheme 

 

 

 

 I/O or Jumper Description 

3.3.1 Power-on Setting  

 

 

SW1 Function Description: 

NuMaker-emWin-RDK-N9H30 provided system program code booting source from NAND Flash, 
SPI-NOR Flash or USB. In the board we have programmed a sample emWin code to NAND 
flash for demonstration.   

About USB booting purpose is for Flash memory programming through the NuWriter of PC utility 
tool, regarding the NuWriter operation please refer the user manual to get for detail.    
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SW1-1 SW1-2 Boot From 

ON ON booting from USB for PC 
communication 

ON OFF booting from NAND Flash 

OFF OFF booting from SPI Flash 

 

3.3.2 SD Connector  

 

 

 JP7: NuMaker-emWin-RDK-N9H30 provided a micro SD connector for user use what program 
accesses or data storage.  

Note. N9H30 cannot support system booting. 

 

3.3.3 UART Interfaces  
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 CON5: One DB-9 connector for RS232 communication, the UART signals are from N9H30 
UART0 TXD and RXD interfaces and through the RS232 transceiver, SP3232EEN. This port is 
dedicated for message debugging.   

 CON4: One DB-9 connector for RS232 communication, the UART signals are from N9H30 
UART2 TXD and RXD interfaces and through the RS232 transceiver, SP3232EEN. This port is 
reserved for user application.  

  

3.3.4 USB Port 

 

 

 CON1: This is a Micro USB connector, it is for PC communication and the signals are from 
N9H30 USB port-0  

 CON2: This is a Type-A USB HOST connector, it is for USB devices connection and the signals 
are from N9H30 USB port-1  

Note. CON1 VBUS can power supplied for system if connected with PC or notebook.  
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3.3.5 RS485 Interface  

       

 

 J5: NuMaker-emWin-RDK-N9H30 provided a two-pin terminal connector with 3.5mm pitch for 
RS485 device connection. 

Note. MAX3485 is RS485 (half-duplex communication) transceivers and built in to NuMaker-
emWin-RDK-N9H30 demo board already.  

 

3.3.6 CAN Interface  

       

 

 CON7: NuMaker-emWin-RDK-N9H30 provided a two-pin terminal connector with3.5mm pitch for 
CAN bus device communication with N9H30 CAN0 port. 

Note. CAN transceivers,SN65HVD230 have built in to NuMaker-emWin-RDK-N9H30 demo 
board already.  

 

3.3.7 Ethernet Port  

       

 

 CON6: NuMaker-emWin-RDK-N9H30 provided a standard RJ-45 port for 10M/100M Ethernet 
communication. 

Note. NuMaker-emWin-RDK-N9H30 has built in the RMII-PHY, IC+ IP101GR on board already.  
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3.3.8 JTAG Port  

      

 

 

 J2: NuMaker-emWin-RDK-N9H30 demo board provided one male header x6 connector with pitch 

2.54mm for N9H30 JTAG signals; user can make that wiring connection with Keil- ICE for 
software development advanced. 
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4 NuMaker-emWin-RDK-N9H30 Demo Board Schematic 

 Main Block  
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 Flash Memory 

     

 

 

  

NAND FLASH
VDD33 VDD33

SM_D[7:0]

VDD33

SM_D[7:0]

U1

W29N01GV

NC
1

NC
2

NC
3

NC
4

NC
5

NC
6

R/B
7

RE
8

CE
9

NC
10

NC
11

Vcc
12

Vss
13

NC
14

NC
15

CLE
16

ALE
17

WE
18

WP
19

NC
20

NC
21

NC
22

NC
48

NC
47

NC
46

NC
45

I/O7
44

I/O6
43

I/O5
42

I/O4
41

NC
40

NC
39

NC
38

Vcc
37

Vss
36

NC
35

NC
34

NC
33

I/O3
32

I/O2
31

I/O1
30

I/O0
29

NC
28

NC
27

NC
23

NC
24 NC

26

NC
25

DGND

R1

10K SM_D7

SM_RBn

SM_D6

SM_REn

SM_RBn

SM_CS0n

SM_REn
SM_D5

SM_CS0n
SM_D4

SM_CLE
SM_ALE

VDD33

SM_WEn

SM_ALE
SM_CLE

VDD33

SM_WPn

SM_WEn
SM_D3

R14 10K

SM_WPn
SM_D2
SM_D1

R3

10K/NO P

SM_D0

VDD33

VDD33

C B1

0.1uF

DGND

Title

Size Document Number Rev

Date: Sheet of

Flash 1.0

N9H30F51I_HMI_DEMO

A

3 8Tuesday , Nov ember 27, 2018

SPICS

SPICLKSPIWp/D2
SPIDo/D0

SPIDi/D1 SPIHOLD/D3

C2

10UF/25V
C0805

U2

SRV05-4

SOT23-6

CH4
6

CH2
3

CH3
4

Vn
2

Vp
5

CH1
1

U3

SRV05-4

SOT23-6

CH4
6

CH2
3

CH3
4

Vn
2

Vp
5

CH1
1

R2 0

SDVD33 VDD33

DAT3

C1
1UF

C0603

VDD33

DGND

CB2
0.1uF

SDD[3:0]

SPI Falsh R18
10K

JP7

B8502A-13SB-HPA (T-Flash Card)

DAT2
1

DAT3
2

CMD
3

VDD
4

CLK
5

VSS
6

DAT0
7

DAT1
8

CD
9

GND
10GND
11GND
12GND
13

R19
10K

SDD[3:0]

R20
10K

R6 47SDD2

R7 47

DGND

SDCmd

SDD3
DAT2

R8 47

U5
W25Q128

/CS
1

Do/D1
2

Wp/D2
3

GND
4

Di/D0
5CLK
6Hld/D3
7VCC
8

SDVD33

SDCmd

SPICS

CMD

SPIHOLD/D3SPIDi/D1

R10 47

SPIWp/D2

SDCLK

SPIDo/D0
SPICLK

CLK
SDVSS

R13 47C3
NC

SDD0

R15 47

DAT0

L1

6
0
0
次

@
1
0
0
M

H
Z

L0603

SDCd

SDD1

R16 47

DAT1

SDVSS

CDSDCd

VDD33

VDD33
R17 10K

R5

10K

DGND

VDD33

R9

10K

VDD33

R4

10K

R11 0DGND

TF CARD

VDD33
R12 10K

SDCLK

SDVD33
DAT2

CLK
SDVSS

DAT3

CMD CD
SDVD33

DAT1
SDVSS
DAT0



NuMaker-emWin-RDK-N9H30 

 

Mar. 26, 2021 Page 13 of 19 Rev 2.01 

N
U

M
A

K
E

R
-E

M
W

IN
-R

D
K

-N
9

H
3
0
 U

S
E

R
 M

A
N

U
A

L
 

 LCD Interface  
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SPIHOLD/D3

SPIHOLD/D3

C22

1uF
C0603

AVSS

AVSS

AVDD

AVDD

AVSS

C23

1uF

C0603

L8 600次@100MHZ

L0603

L9 600次@100MHZ

L0603

C24

1uF

C0603

VDD33

DGND

V
D

D
3

3
D

G
N

D
V

D
D

1
2

V
D

D
1

2

V
D

D
3

3
D

G
N

D

nRESET

V
D

D
1

2

V
D

D
1

2
D

G
N

D
V

D
D

1
2

U
A

R
T

0
_

R
X

U
A
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T

0
_
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X

V
D

D
3
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M
_
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2
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X
I

D
G

N
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0
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D
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D
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2
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D
D
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2

D
G
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D
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S
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D
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D
M

D
N

1
D
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D

D
3
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R
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1
R

0
6

0
3

DGND

V
D

D
1

2
D

G
N

D

V
D

D
3

3R36
12K1

R0603

DGND

C27
10UF/25V

C0805

CB7

0.1uF

CB8

0.1uF

CB9

0.1uF

CB10

0.1uF

CB11

0.1uF

CB12

0.1uF

CB13

0.1uF

CB14

0.1uF

CB15

0.1uF

CB16

0.1uF

R75

10K/NOP

R0603

VDD33

PH0

DGND

VDD33

C28
10UF/25V

C0805

C29
10UF/25V

C0805

C30
10UF/25V

C0805

C31
10UF/25V

C0805

CB17

0.1uF

CB18

0.1uF

CB19

0.1uF

CB20

0.1uF

CB21

0.1uF

P
H

Y
_

M
D

C
P

H
Y

_
M

D
IO

M
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H
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H
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X
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0

P
H

Y
_

T
X

E
N

C
A

N
_

R
X

0
C

A
N

_
T

X
0

DGND

VDD12

PWM

P
H

Y
_

M
D

C
P

H
Y

_
M

D
IO

P
H

Y
_

T
X

D
0

P
H

Y
_
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X

D
1

P
H
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_
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0

P
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1

P
H

Y
_

C
R

S
D
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C25
10UF/25V

C0805

P
H

Y
_

R
X

E
R

R

C26
10UF/25V

C0805

CB5

0.1uF

CB6

0.1uF

DGND

C
A

N
_

T
X

0
C

A
N

_
R

X
0
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W
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 Power 

 

    

 

  

Title

Size Document Number Rev

Date: Sheet of

Power 1.0

N9H30F51I_HMI_DEMO

A

6 8Tuesday , Nov ember 27, 2018

VDD5V L10 4.7uH
VDD33

U9

ZT7103T
TSOT-25

EN
1

GND
2

SW
3

Vin
4

FB
5 C32 470pF

CB22
0.1uF

DGND
R50 680K

DGND
DGND

R52
150K

3 2 7 6 8 H z  C r y s t a l

1 2 M H z  C r y s t a l

DGND
DGND

VDD5V

X1

TXC-9H T9 SMD 32.768KHz 30ppm

R53
10K

RTC_XI RTC_XO

C38
15pF

C39
15pF

VDD5V L12 4.7uH
U11

ZT7103T
TSOT-25

EN
1

GND
2

SW
3

Vin
4

FB
5

DGND DGND

C36 1nF

DGND
R54 120KC40

NCDGND R55

120KDGND

R56 1M

DGND

12M_XI 12M_XO
DGND

X2

12MHz
CRYS

XIN
1

GND
2

GND
4

XOUT
3

VDD5V

C42

15pF

R57
10K

C45

15pF
DGND

VDD5V

DGND

L13 4.7uH

DGND

U12

ZT7103T
TSOT-25

EN
1

GND
2

SW
3

Vin
4

FB
5

DGND

C44 1nF
C46

NC
DGND

R58 200K
DGND R59

100K
DGND

DGND
DGND

C35
10UF/25V

C0805

C41
10UF/25V

C0805

C47
10UF/25V

C0805

C37

10UF/25V
C0805

C43

10UF/25V
C0805

VDD12

JP8

SIP/2P
SW_PB2_B1_SMD

1 2
VDD18

C34

10UF/25V
C0805

VDD5V VDD33

DGND

VDD12

VDD18

L18
600次@100MHZ

L0603

RTC_XI RTC_XO

12M_XI 12M_XO

U10

TLV809

GND
1

/RESET
2

VDD
3

R E S E T

C 33

0.1uF

VDD33

R51 0

R49 0

DGND

L11 600次@100MHZ

L0603

nRESET
nRESET

DGND

RTCVD

D12
RB521S-30
1 2VDD33

D13
RB521S-30
1 2

BT1
CR2032

BAT\CR2032-4-2\smd
CB23
0.1uF

DGNDDGND

RTCVD

D9

SMAJ5.0CA

D10

SMAJ5.0CA

D11

SMAJ5.0CA

LED1GREEN LED
12

R60 1K

VDD33

DGND
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 UART 

 

 

 

  

RS485

RS232

R107 0 R1206

R106 0 R1206

485_A

DGND

R105 0 R1206

R104 0 R1206

R103 0 R1206

R109 0 R1206

R108 0 R1206

FGND

CM1
SCM7038F_102

COMMON_CHORK_SMD

1 2

34
C49

0.1uF C48
10UF/25V
C0805

VDD5V

DGND

R111 0 R1206

R110 0 R1206

R112 0 R1206

R113 0 R1206

R114 0 R1206

D15

SMAJ7.0CA

FGND
VDD33

R61

20k

CB24
0.1uF

R62

10

VDD33

DGND

485_B

485_RXD

R63

100

U13

MAX3485

SO8

RO
1

RE
2

DE
3

DI
4

VCC
8

B
7

A
6

GND
5

D14

SMAJ12CA

485RXD

R64
NC/120
R0603485_TXD

485_TXEN R65

100

485TXD

DGND

VDD5VIN

R68

20k

R66

10K

DGND

485_TXEN

R67

10

Title

Size Document Number Rev

Date: Sheet of

UART 1.0

N9H30F51I_HMI_DEMO

B

7 8Tuesday , Nov ember 27, 2018

CON3
DC-PLUG

3

1

2

VDD5VIN

C58
10UF/25V

C0805

C 61

0.1uF

FGND

RS232

VDD33

VDD33

C 70

0.1uF

VDD33

C 71

0.1uFC 72

0.1uF

U21

SP3232EEN

C1+
1

V+
2

C1-
3

C2+
4

C2-
5

V-
6

T2_OUT
7

R2_IN
8

VCC
16

GND
15

T1_OUT
14

R1_IN
13

R1_OUT
12

T1_IN
11

T2_IN
10

R2_OUT
9

232U0RXD
232U0TXD

UA RT0_RX

C 73

0.1uF

UA RT0_TX

C 74

0.1uF DGND

DGNDDGND

UART0_TX
UART0_RX

RS485_1

HEADER 2X1  (male) 

SIP/2P_3.5MM

1
2

485_A

JP5

2X1 HEADER

SIP/2P

1
2

485_B
485_A

485_B

CON4
DB9_FMALE

1
6
2
7
3
8
4
9
5 10

11

FGND

FGND

232URXD

232UTXD

FGND

CON5
DB9_FMALE

1
6
2
7
3
8
4
9
5 10

11
FGND

232U0TXD

FGND

FGND

232U0RXD T1

TEST PAD

H-250

1

T2

TEST PAD

H-250

1

T3

TEST PAD

H-250

1

T4

TEST PAD

H-250

1

FGND

VDD33
VDD33

VDD33

C 51

0.1uF C 52

0.1uFC 53

0.1uF

U15

SP3232EEN

C1+
1

V+
2

C1-
3

C2+
4

C2-
5

V-
6

T2_OUT
7

R2_IN
8

VCC
16

GND
15

T1_OUT
14

R1_IN
13

R1_OUT
12

T1_IN
11

T2_IN
10

R2_OUT
9

232UTXD
232URXD

232RXD

VDD5VIN

232TXD

232RXD

C 54

0.1uF

232TXD

C 55

0.1uF DGND

DGNDDGND
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 USB 

 

      

 

  

U S B 0  D e v i c e

R69
20K

USB0_DM

R70 4.7

USB0_DP

R71 4.7PH0

UDO1
UDO0

PH0

FGND

R72
39K

FGND

FGND

VDD5VIN

Title

Size Document Number Rev

Date: Sheet of

USB 1.0

N9H30F51I_HMI_DEMO

A

8 8Tuesday , Nov ember 27, 2018

D1-

D1+

FGND

FGND

VDD5VIN

VDD5VIN

CON1

USB MICRO-AB RECEP.

MICRO_USB_AB_LS

VBUS
1

D-
2

D+
3

GND
5

ID
4 Shield

6

Shield
7

Shield
8

Shield
9

C 75

1uF

L15 600次@100MHZ

L0603

D16

1N4148

VBUS

VDD5VIN USB Host
L16 600次@100MHZ
1 2

CON2

USB TYPE-A RECAP.

USB4P_ATYPE

VBUS
1

D-
2

D+
3

GND
4 Shield

5

Shield
6

VBUS1

DN1

R73 4.7
DN1

C 57

0.1uF
DP1

R74 4.7
DP1

L17

600次@100MHZ

1 2

FGND

FGND
C56

10UF/25V
C0805

L14 600次@100MHZ
1 2

U16

SRV05-4
SOT23-6

C
H

4
6

C
H

2
3

C
H

3
4

V
n

2
V

p
5

C
H

1
1

U17

SRV05-4
SOT23-6

C
H

4
6

C
H

2
3

C
H

3
4

V
n

2
V

p
5

C
H

1
1

F1

FUSE(6V/1A)
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 ETH_PHY&CAN 

      

 

  

R94
0

R0603

VDD33

DGNDU20

SN65HVD230
SO-8

D
1

GND
2

VCC
3

R
4

Rs
8

CANH
7

CANL
6

Vref
5

CAN_TX0
DGND

CAN_RX0
CB27

0.1uF

C0603

DGND

CON7

SIP\2P\5MM
SIP/2P_3.5MM

1
2

CAN_TX0

CAN_RX0

R96
120

R0603

CAN0H
CAN0L

50MClki

PHY_RST

Phy AD3

CRS

Title

Size Document Number Rev

Date: Sheet of

ETH_PHY&CAN 1.0

N9H30F51I_HMI_DEMO

B

2 8Tuesday , Nov ember 27, 2018

CON6
RJ-45 8P8C_LED R/A

RJ45\8P\JA\LED

TX+
1

TX-
2

RX+
3

NC
4

NC
5

RX-
6

NC
7

NC
8Shield

13

Shield
14

LED-
9 LED+

10

LED-
11 LED+
12

R84 1M R0603

CT2
10uF

R89 75

R78

0

Col

Col

C76

0.01uF/2KV
CK05

CRS

CT3
10uF

C65
7pF
C0603

C64
0.1uF

R90 75

R79
5.1K

R0603

R83
5.1K

R0603

C63
7pF
C0603

R82
10K

R0603

C62
N.C.
C0603

R85
0

R0603

R92 75

C67 0.1uF

C66 0.01uF

U19

TS8121C

TX+
16

TX-
14

NC
13

TD-
3

TD+
1

RD+
6

RD-
8

NC
5

RX-
9

RX+
11

CT
2

NC
4

CT
7

CT
10

NC
12

CT
15

R76 6.19K +/-1%
R0603

U18

IP101GR

TxEr/FxSD
1

Xi
2

Xo
3

Col/RMII
4

TxEn
5

TxD3
6

TxD2
7

TxD1
8

TxD0
9

TxClk/50MClki
10

LED0/Phy AD0
11

LED3/Phy AD3
12

IOVDD
13

RxClk/50M_Clko
14

RxD3
15

RxD2
16

TestOn
24

MDIO
23

MDC
22

RxEr/Int32
21

CRS/LEDMod
20

RxDV/CRS_DV
19

RxD0
18

RxD1
17

nRst
32

AVD33
31

MDiTp
30

MDiTn
29

RegOut
28

MDiRp
27

MDiRn
26

Iset
25

E
P

a
d

3
3

R88 330

R0603

RMii0TxD1
RMii0TxD0

RMii0MDC

R91 75

RMii0RxD1
RMii0RxD0

CT1
10uF RMii0MDio

RMiiRxErr

RMii0CRSDV

MDI_TN
MDI_TP

RMii0TxEn

C68 0.01uF

MDI_RP
MDI_RN

X3

25MHz
CRYS

XIN
1

GND
2

GND
4

XOUT
3

EthX1

R95 5.1K

CB25
0.1uF

R77

0
R0603

CT4
10uF

C69
0.01uF/2KV

R86 330 R0603

EthX0

R81
10K

R0603

EthX1

R80
5.1K

R0603

EthX0

R93 5.1K

CB26
0.1uF

R87
0

R0603

PHY_RXD0

Phy AD0
PHY_MDIO

PHY_CRSDV

PHY_RXD1

MAC_REFCLK

PHY_RXERR
PHY_MDC

PHY_TXD0

PHY_TXEN

DGND

VDD33

PHY_TXD1

Phy AVD33

PHY_RST

RegOut

DGND

Phy IOVD33

RegOut

DGND

DGND

DGND

DGND DGND
DGND

VDD33

DGND

Phy AVD33

Phy IOVD33

DGND

DGND

Phy IOVD33

DGND

VDD33

VDD33

DGND

DGND

FGND

DGND

FGND

DGND

DGND

RMii0MDio

RMiiRxErr

DGND

FGND

VDD33

VDD33

DGND

FGND

50MClki

RMii0Ref Clk

FGND

R102
10K

R0603

PHY_RSTRMii0CRSDV

C77
1uF
C0603

DGND

RX+

TX-

RX-

TX+

MDI_TN

MDI_TP

Phy AD3

Phy AD3

MDI_RP

MDI_RN

E t h e r n e t T  P o r t

Phy AD0

Phy AD0
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5 Revision History 

 

Date  Revision Description 

2018.10.03 1.00 1. Initially. 

2018.11.27 2.00 1.       PCB version 2.1, supports Ethernet and CAN 

2021.03.26 2.01 1.       Rename NuMaker-emWin-RDK-N9H30 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Important Notice 

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any 
malfunction or failure of which may cause loss of human life, bodily injury or severe property 
damage. Such applications are deemed, “Insecure Usage”.  

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic 
energy control instruments, airplane or spaceship instruments, the control or operation of 
dynamic, brake or safety systems designed for vehicular use, traffic signal instruments, all 
types of safety devices, and other applications intended to support or sustain life.   

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay 
claims to Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the 
damages and liabilities thus incurred by Nuvoton. 

 

 

 


