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1 OVERVIEW

nuvoTon’s NuDesign NK-980ETH2P demo board is a specific development tool based on nuvoTon’s
NUC980DK61Y to provide customers with a low cost and ease of development. It can be easily
customized for customers to provide their own UART-to-Ethernet device server products.
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Figure 1-1 NuDesign NK-980ETH2P Demo Board
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2 INTRODUCTION TO NUDESIGN NK-980ETH2P DEMO BOARD

The NuDesign NK-980ETH2P demo board uses NUC980DK61Y microprocessor run up to 300 MHz
with built-in 64MB DDR2 memory, 16 KB I-cache, 16 KB D-cache and MMU, 16 KB embedded
SRAM and 16.5 KB IBR (Internal Boot ROM) for system booting from USB, NAND flash, SD/eMMC
and SPI Flash.

The NuDesign NK-980ETH2P demo board includes two sets of RS232/RS485 transceiver UART
ports and six sets of pin header UART ports and two sets of 10/100Mbps Ethernet ports for network
connection.

2.1 NuDesign NK-980ETH2P Demo Board Features

® NUC980DK61Y: LQFP128 pin MCP package with DDR2 (64 MB), which can run up to
300MHz operating speed

SPI Flash: Quad mode system booting or data storage

SD0/eMMCO: User SD/eMMC memory card for system booting, data storage or SDIO (Wi-Fi)
device

®  Provides 9 sets of COM ports

B UARTO: Connected to Virtual COM port for system development, debug message output
B  UART4/UARTS: 2 sets of DB9 port with RS232 transceiver
B UART1~3/UART6~8: 6 sets of pin headers

JTAG interface provided for software development

2 sets of RJ45 port with Ethernet 10/100Mbps MAC

3 sets of LED for status indication

6 sets of user-configurable push button keys

USB port-0 that can be used as Device/HOST and USB port-1 that can be used as HOST

Supports pen drives, keyboards, mouse and printers
Provides over-voltage and over current protection

3.3V I/O power, 1.8V Memory power and 1.2V core power

2.2 NuDesign NK-980ETH2P Demo Board — Front View

Figure 2-1 shows the main components from the front view of NuDesign NK-980ETH2P demo
board

® +5V In (CON1): Power adaptor 5V input

Model 1 Connect to PC - -

Model 2 - Connect to PC -

Model 3 - - VDD5V Input
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®  Power indication LEDs (LED4, LED5):

The system power will
be terminated and LED4
LED4 Red lighting when the input
voltage is over 5.7V or
the current is over 1.7A.

LED5S Green Power normal state.

® RTC Battery (CON2): External Battery supply for RTC 3.3V powered

B CONZ2.1: Positive (+)
B CONZ2.2: Negative (-)
System Reset (SW2): System will be reset if the SW2 button is pressed

Virtual COM (CON5, U6): NUC123ZD4ANO microcontroller (U6), USB micro-B connector
(CONDb) to PC, for debug message output

®  User indication LEDs (LED1, LED2, LED3):

LED1 Yellow GPG15
LED2 Green GPB13
LED3 Red GPF10

® UART1 pin header (CON15)

CON15.1 GPAl UART1_TXD
CON15.2 GPAO UART1_RXD
CON15.3 - VDD33
CON15.4 - VSS

® QSPIO Flash (U7, U8): Use Winbond W25N01GVZE1G 128 MB SPI-NAND (U7) for system
booting, only one (U7 or U8) SPI Flash can be used, support dual / quad mode

® UART2 pin header (CON17)

CON17.1 GPA10 UART2_TXD
CON17.2 GPA9 UART2_RXD
CON17.3 - vDD33
CON17.4 - VSS
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® UART3 pin header (CON19).

CON19.1 GPC3 UART3_TXD
CON19.2 GPC4 UART3_RXD
CON19.3 - vDD33
CON19.4 - VSS

® JTAG interface and UARTO (CON3)

CON3.1 - vDD33
CON3.2 GPG15 NTRST
CON3.3 GPG14 TDI
CON3.4 GPG13 TMS
CON3.5 GPG12 TCK
CON3.6 GPG11 TDO
CON3.7 - NRESET
CON3.8 GPF12 UARTO_TXD
CON3.9 GPF11 UARTO_RXD
CON3.10 - VSS

® UART4 selection (CON9, CON11, JP1):

B JP1: 1-2 short for RS232 function with RS232 transceiver, and RS232 connected DB9
female (CON9)

m JP1: 2-3 short for RS485 function with RS485 transceiver, and RS485 connected to 2P
terminal (CON11)

UART4_232_TXD/485_D GPD12
UART4_232_RXD/485_R GPD13
UART4_232_RTS/485_(/RE&DE) GPD14
UART4_232_CTS GPD15
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®  User Key Matrix SWs (K1~K6)

Row0 GPC13
K1
Column0 GPC1
RowO0 GPC13
K2
Columnl GPC2
Rowl GPC14
K3
Column0 GPC1
Rowl GPC14
K4
Columnl GPC2
Row?2 GPC15
K5
Column0 GPC1
Row?2 GPC15
K6
Columnl GPC2

® UARTS5 selection (CON12, CON14, JP2):

B JP2: 1-2 short for RS232 function with RS232 transceiver, and RS232 connected DB9
female (CON12)

m  JP2: 2-3 short for RS485 function with RS485 transceiver, and RS485 connected to 2P
terminal (CON14)

UART5_232_TXD/485_D GPG14
UART5_232_RXD/485_R GPG13
UART5_232_RTS/485_(/RE&DE) GPG12
UART5_232_CTS GPG11

® UARTG pin header (CON16)

CON16.1 GPAS5 UART6_TXD
CON16.2 GPA4 UART6_RXD
CON16.3 - vDD33
CON16.4 - VSS
CON16.5 GPA3 UART6_RTS
CON16.6 GPA2 UART6_CTS
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® Expand port for user use (CON24)

CON24.1 - ADC VSS
CON24.2 GPD8 SPI0_SS0
CON24.3 GPBO ADC_AIN[0]
CON24.4 GPD9 SPI0_CLK
CON24.5 GPB1 ADC_AIN[1]
CON24.6 GPD10 SPI0_DO
CON24.7 GPB2 ADC_AIN[2]
CON24.8 GPD11 SPIO_DI
CON24.9 GPB3 ADC_AIN[3]
CON24.10 GPG6 PWM10
CON24.11 - ADC VDD33
CON24.12 GPG7 PWM11
CON24.13 GPBS CAN2_RXD
CON24.14 GPGS8 PWM12
CON24.15 GPCO CAN2_TXD
CON24.16 GPG9 PWM13
CON24.17 GPE10 12C0_SDA
CON24.18 GPE12 12C0_SCL
CON24.19 - VDD33
CON24.20 - VDD33
CON24.21 - VSS
CON24.22 - VSS

® UARTY pin header (CON18)

CON18.1 GPB6 UART7_TXD
CON18.2 GPB4 UART7_RXD
CON18.3 - vDD33
CON18.4 - VSS
CON18.5 GPB5 UART7_RTS
CON18.6 GPB7 UART7_CTS
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®  EBI port for user use (CON23)

CON23.1 GPGO EBI_ADDRO
CONZ23.2 GPG1 EBI_ADDR1
CONZ23.3 GPB2 EBI_ADDR2
CON23.4 GPG3 EBI_ADDRS3
CONZ23.5 GPCO EBI_DATAO
CONZ23.6 GPC1 EBI_DATA1
CONZ23.7 GPC2 EBI_DATA2
CONZ23.8 GPC3 EBI_DATA3
CONZ23.9 GPC4 EBI_DATA4
CON23.10 GPC5 EBI_DATAS5
CON23.11 GPC6 EBI_DATAG6
CON23.12 GPC7 EBI_DATA7
CON23.13 GPC8 EBI_DATAS8
CON23.14 GPC9 EBI_DATA9
CON23.15 GPC10 EBI_DATA10
CON23.16 GPC11 EBI_DATA1ll
CON23.17 GPC12 EBI_DATA12
CON23.18 GPC13 EBI_DATA13
CON23.19 GPC14 EBI_DATA14
CON23.20 GPC15 EBI_DATA15
CON23.21 GPAG6 EBI_nCS1
CON23.22 GPA7 EBI_nWE
CON23.23 GPA8 EBI_nRE
CON23.24 - -
CON23.25 - VIN
CONZ23.26 - VIN
CON23.27 - vVDD33
CON23.28 - vVDD33
CON23.29 - VSS
CON23.30 - VSS
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® UARTS pin header (CON20)
CON20.1 GPA12 UART8_TXD
CON20.2 GPAll UART8_RXD
CON20.3 - VDD33
CON20.4 - VSS
® SD0/eMMCO (CONG6): Use Micro SD/eMMC memory card for system booting, data storage or
SDIO (Wi-Fi) device
®  Power on setting (SW1, R24~R27)
SW1.2/SwW1.1 ON/ON Boot from USB GPG1/GPGO
SW1.2/SW1.1 | ON/OFF | Boot from SD/eMMC GPG1/GPGO
SW1.2/SW1.1 | OFF/OFF |Boot from QSPIO Flash GPG1/GPGO
R24 Solder R | Watchdog Timer OFF GPG3
R24 Remove | Watchdog Timer ON GPG3
UARTO debug GPG5
R25 Solder R message ON
R25 UARTO debug GPG5
Remove message OFF
If SW1.2/SW1.1 status is ON / OFF
R27/R26 Remove SD0/eMMCO boot from GPG9/GPG8
GPC group
If SW1.2/SW1.1 status is OFF / OFF
Solder R/ | SPI-NAND Flash boot GPG9/GPG8
R27/R26 Solder R with 1-bit mode
R27/R26 Solder R/ | SPI-NAND Flash boot GPG9/GPG8
Remove with 4-bit mode
OCT. 03, 2019 Page 10 of 31 Rev 1.11
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R27/R26 Remove/ | SPI-NOR Flash boot GPG9/GPG8
Solder R with 4-bit mode

R27/R26 Remove/ | SPI-NOR Flash boot GPG9/GPG8
Remove with 1-bit mode

® USBO Device/HOST (CON21, JP3): USBO Device/HOST Micro-B connector, By JP3 status or
defined by the ID pin of the USB cable

USB1 HOST (CON22): USB1 for USB HOST with type-A connector

EthernetO_PE (CON7, U9): For Ethernet port, the NUC980 support RMII interface which add
one Ethernet PHY IP101GR to RJ45 connector with LED indicator

® SOC CPU: NUC980DK®61Y (U5)

Ethernetl PF (CONS8, U11): For Ethernet port, the NUC980 support RMII interface which add
one Ethernet PHY IP101GR to RJ45 connector with LED indicator

User indication LEDs UART2
(LED1~3) (CON17)

RTC Battery

Virtual COM
CON2
( ) (CONS§, U6)
Power indication LEDs System Reset
LED4~5
( ) (Sw2)
5V IN N
(c:0|\11)\A :

Ethernetl PF |
(CONS, U11) 4,

QSPIO Flash
(U7,U8) UART3
(CON19)

JTAG interface
(CONB3)

UARTA4 selection
(CON9, CON11, JP1)

SOC CPU
User Key Matrix SWs

us
(L%) (K1~K6)
Ethernet0_PEy
(CON7, U9) UARTS5 selection

=
USB1 HOST
(CON22) — e

USBO Device/HOST

SDO/e/@:

(CON21, JP3) Expand port  (CON16)
CON24
Power on sétting ~ (CON®) EBI port ( )
(SW1, R24~R27) UARTg (CON24) yaRT7
(CON20) (CON18)

Figure 2-1 NuDesign NK-980ETH2P Demo Board (Front View)

2.3 NuDesign NK-980ETH2P Demo Board — Rear View

Figure 2-2 shows the main components from the rear view of NuDesign NK-980ETH2P demo
board

® RS232-4/5 transceivers with SN75C3232E (U13 and U15)
® RS485-4/5 transceivers with SN65HVD10 (U14 and U16)
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Figure 2-2 NuDesign NK-980ETH2P Demo Board (Rear View)

2.4 NuDesign NK-980ETH2P Demo Board PCB Placement
The following figure shows NuDesign NK-980ETH2P demo board PCB placement.
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Figure 2-4 NuDesign NK-980ETH2P Demo Board Back PCB Placement
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3 STARTING TO USE VCOM FUNCTION

3.1 Download USB CDC Driver
Please download Nuvoton USB CDC driver from Nuvoton'’s official webpage:

http://www.nuvoton.com/opencms/resource-download.jsp?tp_ GUID=SW1020160914071736

3.2 Install Nuvoton USB CDC Driver
Please execute the “NuvotonCDC_V1.00.001_Setup.exe” to install the driver.

7%, NuvotonCDC V1.00.001 Setup - X

Welcome to the NuvotonCDC
V1.00.001 Setup Wizard

This wizard will guide you through the installation of
NuvotonCDC V1.00.001.

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

Next > Cancel
Click “Next”.
1% NuvotonCDC V1.00.001 Setup -
Choose Install Location -~
Choose the folder in which to install NuvotonCDC V1.00.001. '-@
Setup will install NuvotonCDC V1.00.001 in the following folder. To install in a different folder,
dick Browse and select another folder. Clidk Install to start the installation.
Destination Folder
| :\Program Files \Nuvoton\NuvotonCDC\V1.00.00 Browse...
Space required: 2.1MB
Space available: 92.2GB
< Back Install Cancel
Click “Install”.

OCT. 03, 2019 Page 14 of 31 Rev 1.11


http://www.nuvoton.com/opencms/resource-download.jsp?tp_GUID=SW1020160914071736

NUVOTON NK-980ETH2P

Completing the NuvotonCDC
V1.00.001 Setup Wizard

NuvotonCDC V1.00.001 has been installed on your
computer.

Click Finish to dose this wizard.

< Back Finish Cancel

Click “Finish” to finish install driver.

3.3 Connect and Set Up Hardware
If the installation is successful, the PC will recognize the board as a USB composite device when
the USB micro-B port (CON5) connect the PC HOST.
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3.4 Open USB CDC Serial COM Port
Check the COM port number from device manager.
4 "% Ports (COM & LPT)
P ? Nuvoton Virtual Com Port (COM14)

®  Use SecureCRT, HyperTerminal, Putty or TeraTerm to open the serial COM port, and set the
baud rate to 115200.

i Serial-COML5 - SecureCRT =] ]

File Edt View Options Transfer Script Took Help

Ee8 I3 W S N s s sion Options - Serial-COM15 x|
| Serial COM15 L Categoy a
Logon Sciipt -
et Port: COM15 - Flow Contral——
= Teminal Baudiate G ™ DTR/DSA
- Emulation ¥ RTS/CTS
Modes Dt bits: 8 B I SONAOFF
Emacs R [ =
Mapped Keys 1Y Mane
Advanced Sine bt 7 -
(= Appearance
~Window
- Log File Serialbreck length, [100° =1 millseconds
= Ptinting
Advanced
#modem/Zmodem
IMPORTANT: Any changes you make wil not take effect unkl the nest
time this session cannects.
Ready [Serial: oM [1, 1 [36 Rows, 103 Cals [¥T100 [ oz

®  After pressing the reset button (SW2), the chip will reprogram application and print out debug

message.
-]
HBERAB D RQ |8 S| TR 2D
k) %]
HICE80 18R 20180813 “
Boot. from USE
Ready Seriah: COM24 4, 1 | 42Rows, 87Cols  VT100 cap
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4 NUDESIGN NK-980ETH2P SCHEMATICS

4.1 NuDesign NK-980ETH2P — Block Diagram Schematic

Schematic01 Schematic0S Sehematic02
= ®Fa13 \®FPFI0]  PHY_DVDD33
Foiza | PHY_AVDD33
o PC[2:1] W nRESET
GPIO List M—. PC[15:13] NRESET#———— WITEE
1 Schematico? e e P 12:10] nRsT@DEET
[ERR i
980_USBSY VDD33 L popc o SoEmAEID
= 980_USBSV VD33_RTC ran o W PO[15:12]
123_USB5Y. PG Benei |
— 123_USBSV vDD18 pas o  PC[14:11]
" o012 = —#rcs
vIN i VOD12 vDD12 cores UART_A
1 e e i
FG15:11 i
o _[3_]_. PG1511] . Schematic11
Configure e )
PA[12.9 VDD33
Schemaficdd i PA[12:9]
PE[7-4
PA[20 USBO_DM 4 @ PE[T-4]
L 120 USBO_DP Schematiclf 123 usBsY PCja:3] _ Vi
PEIE.D USBO_ID = ® FCpa:3)
1 $PS[E:0]  USBO_REXT VDD33 UART B
EBE __ lgrai3 USB1_DM
[~ USBT_CP
- ®PCIIS0] USBIREXT NUCTZ3Z04AN0 Schematic12 I
e PR — PE Py 980_USB5Y
CE120 32K_OUT:
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4.2 NuDesign NK-980ETH2P — GPIO List Schematic
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4.3 NuDesign NK-980ETH2P — Power Schematic
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4.4 NuDesign NK-980ETH2P — NUC980DK Schematic
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Power Filter Schematic

4.5 NuDesign NK-980ETH2P —
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4.6 NuDesign NK-980ETH2P — Configure Schematic
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4.7 NuDesign NK-980ETH2P — NUC123ZD4ANO0O Schematic
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4.8 NuDesign NK-980ETH2P — Memory Schematic
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4.9 NuDesign NK-980ETH2P — RMII_PE Schematic

NK-980ETH2P
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4.10 NuDesign NK-980ETH2P — RMII_PF Schematic

NK-980ETH2P
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4.11 NuDesign NK-980ETH2P — UART_A Schematic
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4.12 NuDesign NK-980ETH2P — UART_B Schematic
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4.13 NuDesign NK-980ETH2P — USB Schematic

NK-980ETH2P

—

USBY HOST

JB3
VIN az a3 vBUSO_v 04 980_USBSV US50_DH
? 182303 152303 ? 152303
2 33 L2 2, 3 2
— USBO  DevicesHOST =
Vss
R79 - m‘[ JJSB_MICRO_RECEP.
20K CON21A
VDD33
VBUSD_V 1], 10
PE1 ] [v;: O
3
el
R84 5 O [n H
39K GND —
F1
1 FUSE(BVI1A) o |
vSS o m‘[ [ conzt
1, 10
USB0 DM R/ 7 1 O
USB0_DF Rﬁ :3—; 5 g-.
S &
= D
5 GND D L
VIN LG ]
[} FB H
c42 o3
1uF |
| USB_MICRO_RECEP.
F2 = =
é FUSE(BVI1A) VS vss 0.01uF
81 HOST . USBO_DM
o s 3:1%*3': USB0_DP
| USBQID USBD 1D
VBUS <
RE8 47 USB1 DM
1 USB1_DM : :
USB1_DM 2 o USBEDP USB1_DP
USB1_DP N e s
R8O 47 4 Shield g <= o —
a GND  Shield VIN ; —
N E'm,., 5V
USB_TYPE A_RECAP 380_USBSY
L15 . [
FB — ves
cres | ves [ 55
10uF 1l
Ves s cae ooe nuvoTon Technology Corp
Vss  Vss .
fie
NK-980ETH2P
ize Document Number ev
” uUse 11
lhte: April 17, 2018 @ 13 of 14

OCT. 03, 2019

Page 29 of 31

Rev 1.11



NUVOTON NK-980ETH2P
=

4.14 NuDesign NK-980ETH2P — Expand Schematic
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5 REVISION HISTORY

Date Revision Description

2019.10.03 1.11 SPI-NOR change to SPI-NAND

2019.08.19 1.10 1. Add installation VCOM driver for showing message
2. The schematic version changed from V1.0 to V1.1

2019.08.02 1.01 Modify VCOM section

2018.12.21 1.00 Initially issued.

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.

Please note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners.
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