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1 OVERVIEW

NuMaker-Server can gather information from up to 8 UART sensors and transfer to cloud server over
two on board Ethernet port. It can also transfer information from cloud server by Ethernet to UART
devices in opposite direction by applications. This serial server is a very popular 10T device used in
industrial control, which can easily transfer an onsite industrial machine control into a remote cloud
factory control.

NuMaker-Server Development Board has two sets of RS232/RS485 transceiver ports on board and
six sets of UART function pins. Company with NUC980 high performance DMA channels, the data
transfer is in a very high efficiency way between 8 UARTSs and 2 Ethernet. This is why NUC980 can
easily satisfy most of the high performance serial transfer requirements.

This document provides a quick start guide for the NuMaker-Server Development Board. Users can
understand both software and hardware configurations for the NuMaker-Server. The platform provides
Linux OS and plenty of industrial control protocol for users to implement the Ethernet control applications
in a very short time.
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Figure 1-1 NuMaker-Server Development Board
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2 FEATURES

® Target Chip NUC980DK63YC (V2.0) or NUC980DK61Y (V1.2/1.0): 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/UARTS5: 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 /O power, 1.8V Memory power and 1.2V core power

Mar. 04, 2024 Page 6 of 48 Rev 1.22
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3 HARDWARE CONFIGURATION

3.1 Front View

User indication LEDs
(LED1~3
JTAG (CON3)
UART3
(CON19) Power-on setting
(swi, sw2)

Virtual COM UART1
(CONS5, U6) (CON15)

UART2

RTC battery System
(CON17)

(CoN2) Reset
(SW2)

5VIN
(CON1)

UART4 selection
Ethernetl_PE (CON9, CON11, JP1)

(CONS, u11)
User Key Matrix SW

(K1~k6)
QSPIO Flash
Ethernet0_PE (U7, us)
(CON7, U10)
NUVOTON :sceess : B UARTS selection

NuMaker ! (CON12, CON14, JP2)

USB1 Host
(CON22)

SOC CPU EBI port
(Us) UART8  UART7 (CON23) Expand port
USBO Device/Host  spo/emmco (CON20) (CON18) UART6 (CON24)

(CON21, JP3) (CON6) (CON16)

Figure 3-1 Front View of NuMaker-Server
Figure 3-1 shows the main components from the front view of NuMaker-Server Development 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.

LEDS Green Power normal state.

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

B CON2.1: Positive (+)
B CON2.2: 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
(CONSD) to PC, for debug message output

®  Userindication LEDs (LED1, LED2, LED3):

i

LED1 Yellow GPG15
LED?2 Green GPB13
LED3 Red GPF10

® UART1 pin header (CON15)

CON15.1 GPA1 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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® UARTS3 pin header (CON19).

CON19.1 GPC3 UART3_TXD
CON19.2 GPC4 UART3_RXD
CON19.3 - vVDD33
CON19.4 - VSS

® JTAG interface and UARTO (CON3)

CON3.1 - vVDD33
CON3.2 GPG15 NTRST
CON3.3 GPG14 TDI
CON3.4 GPG13 T™MS
CON3.5 GPG12 TCK
CON3.6 GPG11 TDO
CONa3.7 - 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)
B JP1: 2-3 short for RS485 function with RS485 transceiver, and RS485 connected to 2P

terminal iCONlli

UART4_232_TXD/485_D GPD12
UART4 232 RXD/485 R GPD13
UART4_232 RTS/485 (/RE&DE) GPD14
UART4 232 CTS GPD15

Mar. 04, 2024 Page 9 of 48 Rev 1.22
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®  User Key Matrix SWs (K1~K6)

RowO GPC13
K1
ColumnO GPC1
RowO GPC13
K2
Columnl GPC2
Row1l GPC14
K3
ColumnO GPC1
Row1l GPC14
K4
Columnl GPC2
Row?2 GPC15
K5
ColumnO 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)
B JP2: 2-3 short for RS485 function with RS485 transceiver, and RS485 connected to 2P

terminal iCON14i

UART5_232 TXD/485 D GPG14
UART5_232_RXD/485_R GPG13
UART5_232_RTS/485_(/RE&DE) GPG12
UART5_232_CTS GPG11

® UARTS6 pin header (CON16)

CON16.1 GPA5 UART6_TXD
CON16.2 GPA4 UART6_RXD
CON16.3 - vDD33
CON16.4 - VSS
CON16.5 GPA3 UART6_RTS
CON16.6 GPA2 UART6_CTS

Mar. 04, 2024
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®  Expand port for user use (CON24)

NuMaker-Server-NUC980

CON24.1 - ADC VSS
CON24.2 GPDS8 SPI0_SS0
CON24.3 GPBO ADC_AIN[O]
CON24.4 GPD9 SPIO_CLK
CON24.5 GPB1 ADC_AIN[1]
CON24.6 GPD10 SPI0_DO
CON24.7 GPB2 ADC_AIN[2]
CON24.8 GPD11 SPI0_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 12CO_SDA

CON24.18 GPE12 12C0_SCL

CON24.19 - VDD33

CON24.20 - VDD33

CON24.21 - VSS

CON24.22 - VSS

® UARTY7 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

Mar. 04, 2024
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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
CON23.5 GPCO EBI_DATAO
CONZ23.6 GPC1 EBI_DATA1l
CON23.7 GPC2 EBI_DATAZ2
CONZ23.8 GPC3 EBI_DATAS
CONZ23.9 GPC4 EBI_DATA4
CON23.10 GPC5 EBI_DATAS
CON23.11 GPC6 EBI_DATAG6
CON23.12 GPC7 EBI_DATAY
CON23.13 GPC8 EBI_DATAS8
CON23.14 GPC9 EBI_DATA9
CONZ23.15 GPC10 EBI_DATAI10
CONZ23.16 GPC11 EBI_DATAl1l
CON23.17 GPC12 EBI_DATA12
CON23.18 GPC13 EBI_DATAI13
CON23.19 GPC14 EBI_DATAl4
CONZ23.20 GPC15 EBI_DATA15
CON23.21 GPAG6 EBI_nCS1
CONZ23.22 GPA7 EBI_nWE
CONZ23.23 GPAS8 EBI_nRE
CON23.24 - -
CONZ23.25 - VIN
CONZ23.26 - VIN
CONZ23.27 - vDD33
CONZ23.28 - vDD33
CONZ23.29 - VSS
CONZ23.30 - VSS
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® UARTS pin header (CON20)

NuMaker-Server-NUC980

CON20.1 GPA12 UARTS8_TXD
CONZ20.2 GPAll UART8_RXD
CONZ20.3 - vVDD33
CON20.4 - VSS

® SD0/eMMCO (CON6): Use Micro SD/eMMC memory card for system booting, data storage
or SDIO (Wi-Fi) device

®  Power on setting (SW1, SW2)

SW1.2/SW1.1 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

R25

Solder R

UARTO debug
message ON

GPG5

R25

Remove

UARTO debug
message OFF

GPG5

If SW1.2/SW1.1 status is ON / OFF

SW2.2/Sw2.1

ON/ON

SD0/eMMCO boot from
GPC group

GPG9/GPG8

If SW1.2/SW1.1 status is OFF / OFF

sw2.2/sw2.1 | onjon | SPINAND Flash boot | -5~/ -p5g
with 1-bit mode
sw2.2/sw2.1 | onjofF | SPINAND Flash boot | -5~ -p5g
with 4-bit mode
Mar. 04, 2024 Page 13 of 48
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sw2.2/sw2.1 | oFrion | SPI-NOR Flash boot GPG/GPG8
with 4-bit mode

sw2.2/sw2.1 | orr/orr | SPI-NOR Flash boot GPG/GPG8
with 1-bit mode

® USBO Device/HOST (CONZ21, 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

® Ethernet0_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: NUC980DK63YC (V2.0) or NUC980DK61Y (V1.2/1.0) (U5)

® Ethernetl PF (CONS8, Ul1l): For Ethernet port, the NUC980 support RMII interface which
add one Ethernet PHY IP101GR to RJ45 connector with LED indicator

Mar. 04, 2024 Page 14 of 48 Rev 1.22
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3.2 Rear View
Figure 3-2 shows the main components from the rear view of NuMaker-Server Development Board

) RS232-4/5 transceivers with SN75C3232E (U13 and U15)
) RS485-4/5 transceivers with SN65HVD10 (U14 and U16)

RS485-4/5 transceivers
(U14, U16)

QSPI Source

(0) | SPI-NAND,1-bit

JdTneus3

RS232-4/5 transceivers
(U13, U15)
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oo

3470100y 3

: PG5 [UARTO Wessage {7-
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Figure 3-2 Rear View of NuMaker-Server
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4 QUICK START

4.1 Nuvoton CDC Driver Installation

The USB serial port function is used to print some messages on PC API, such as SecureCRT, through
the standard UART protocol to help user to debug program.

Download and install the latest Nuvoton CDC driver:
® https://www.nuvoton.com/resource-download.jsp?tp GUID=SW1020160914071736

The installation is presented in Figure 4-1 and Figure 4-3.

1% 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.

Itis 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

Figure 4-1 Nuvoton USB Driver Installation Setup

1% NuvotonCDC V1.00.001 Setup — X
Choose Install Location =
Choose the folder in which to install NuvetonCDC 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. Click Install to start the installation.

Destination Folder

| :\Program Files\NuvotonNuvotonCDC\V1.00.00 Browse...

Space required: 2, 1MB
Space available: 92.2GB

<Back Cancel
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1% NuvotonCDC V1.00.001 Setup -

Completing the NuvotonCDC
V1.00.001 Setup Wizard

NuvotonCDC V1.00.001 has been installed on your
computer,

Click Finish to dose this wizard.

Figure 4-2 CDC Driver Installation

4.2 Nuvoton Virtual COM Driver Installation

The firmware programming tool NuWriter requires a NuWriter driver to be installed on PC first. Please
follow the steps below to install the driver.

Download and install the latest Nuvoton Virtual COM driver:
o https://github.com/OpenNuvoton/NUC980 NuWriter/tree/master/Driver

The installation is presented in Figure 4-3 and Figure 4-4.

3 Setup - WinUSE driver{Nuvoton VCOM) SRR

Welcome to the WinUSB
driver(Nuvoton VCOM) Setup
Wizard

This will install WinUSE4MUYCOM 1.0 on your computer,

It is recommended that you dose all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup.

Next = || Cancel

Figure 4-3 VCOM Diriver Installation Setup
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ﬁE,J Setup - WinUSB driver{Nuvoton VCOM) ' ==
—

Select Destination Location
Where should WinUSE driver (Muvoton VCOM) be installed?

] Setup will install WinlISE driver(Nuvoton YCOM) into the following folder.

To continue, dick Mext. If you would like to select a different folder, didk Browse,

C:\Program Files \WinUSB4NUVCOM Browse...

At least 19.8 MBE of free disk space is required.

l < Back ][ Mext = ]’ Cancel ]

» =
)
i5) Setup - WinUSB driver(Nuvol:l— ]

Select Start Menu Folder
Where should Setup place the program's shortcuts?

i Setup will create the program's shortouts in the following Start Menu folder,

To continue, dick Mext. If you would like to select a different folder, did: Browse, N

inUSBE driver(Muvoton VCOM Browse...

< Back ][ MNext = ]’ Cancel ]
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iB) Setup - WinUsB driver(Nuvo_ [ESRE

Select Start Menu Folder
Where should Setup place the program's shortcuts?

i Setup will create the program's shortouts in the following Start Menu folder,

To continue, dick Mext. If you would like to select a different folder, didk Browse. N

inUSE driver(Muvoton VCOM Browse...

[ < Back H MNext = ] [ Cancel ]
v T —— b
ﬁ] Setup - WinUSE driver(Nuvoton VCOM) ==
Ready to Install
Setup is now ready to begin installing WinlUSE driver(Muvoton YCOM) on your
computer.

Clidk Install to continue with the installation, or dids Badk if you want to review or
change any settings.

Destination location: -
C:\Program Files\WinlUSE4MUWVCOM

Start Menu folder:
WinUSE driver (Muvoton YCOM)

< Back ]L Install J[ Cancel
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Device Driver Installation Wizard

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

Driver Name Status
»* Muvoton NuWVCOMDevic... Device Updated

(==}
7]
O

[ Fnsh | | Cancel

Figure 4-4 VCOM Diriver Installation

Mar. 04, 2024 Page 20 of 48 Rev 1.22



NUVOTON NuMaker-Server-NUC980
=

4.3 BSP Firmware Download

NUC980 Linux BSP provides cross compilation tools based on Linux. This BSP has been tested in
different x86 Linux distributions, including Ubuntu, CentOS, and Debian, etc. Since there are many
distributions out there with different system configuration, sometimes it is necessary to change system
setting or manually install some missing components for cross compilation.

Linux development environment could either be native, or install in a virtual machine executed on top
of other operating system.

BSP download locations:
Official website:

https://www.nuvoton.com/products/iot-solution/iot-platform/numaker-server-nuc980/

® VMware Linux Virtual machine image
— An UBUNTU18.04 VMware Image with NUC980 toolchain and Buildroot
® VMware Linux Virtual machine image User Manual
— Introduction of NUC980 Buildroot usage and how to compile firmware for NUC980
® Hardware
— Schematics and Gerber files
® NUC980 Linux V5.10 BSP
— Linux BSP, NuWriter tool and documents
Github:
https://github.com/OpenNuvoton/MPU-Family

For more details about NUC980 Linux 5.10 BSP, please refer to NUC980 Linux 5.10 BSP User
Manual.

For more details about NUC980 Linux 4.4 BSP, please refer to NUC980 Linux 4.4 BSP User
Manual in the “/Documents” directory from NUC980 Linux 4.4 BSP.

4.4 Hardware Setup
1. Connect the USB micro-B port (CON5) to the PC HOST.

The PC HOST will supply 5V power to the NuMaker-Server and will recognize the board as a USB
composite device.

The VCOM port function is used to print some messages on some Terminal Tools, such as Tera
Term, PUTTY, etc. It is through the standard UART protocol to help user to debug.
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1. Plug in VCOM
(UART Console)
(CONS5)

nuvoTon
NuMaker

i 3. Power-on Setting
2. Plug in USBO cable (Select USB ISP mode)
(CON21) (sw1)

Figure 4-5 Hardware Setting
2. Plug in the USBO cable (CON21)

If the installation is successful, a virtual COM port named “WinUSB driver (Nuvoton VCOM)” can
be found in the “Device Manager”.

File Action View Help

8| &S
A Computer Management (Local|| a5 OANBE01835
4 {fb System Tools » 5 Batteries
b @ Task Scheduler b 2| Biometric Devices
i @ Event Viewer b -8 Computer
» Global Logs b -y Disk drives
> ga] Shared Folders b B Display adapters
I > % Local Users and Groups b £ Human Interface Devices
> @ Performance > g IDE ATASATAPI controllers
= Device Manager b ﬁ Imaging devices
4 5 Storage :> ¥ Jungo
=7 Disk Management » iz Keyboards
> :3(3 Services and Applications > -E5] Memaory technology driver
b --B Mice and other pointing devices
b 'L_ Menitors
48 Network adapters

Broadcom 802.11n Metwork Adapter
Broadcom MetXtreme Gigabit Ethernet
3 Cisco Systems VPN Adapter
xF VMware Virtual Ethernet Adapter for VMnetl
xF VMware Virtual Ethernet Adapter for VMnetd
MuVCOMDeviceClass
ik WinUSB driversNuvoton VCOM
. S5 Ports (COM & LPT)
b n Processors
b -|[® Security Devices
b -%| Sound, video and game controllers
> -jM System devices
b a Universal Serial Bus controllers

FRRE

Figure 4-6 Nuvoton VCOM
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3.  Select the USB mode(SW1) Plug in the USB to UART cable (CON2)
Set power on setting(SW1) to ON/ON to Boot from USB.

SW Description (Status and Function) GPIO pin of NUC980

Power on setting
SW1.2/ SW1.1 ON/ON = Boot from USB. GPG1/GPGO
ON/OFF = Boot from SD/eMMC.

OFF/OFF = Boot from QSPI0 Flash.

Table 4-1 Power On Setting
4.  Open the Serial Port Terminal and Reset

After pressing the reset button(SW2), the MPU will reprogram the application and print out debug
message on the terminal.

4.5 NuWriter Tool
1. Install NuWriter Driver. (Please refer to “NUC980 NuWriter User Manual”)

2. Set SW1(Power On Setting) to Boot from USB (shown in Table 4-1 and Figure 4-5). Connect
USBO to PC and connect UART console to PC.

3. double click “NuWriter.exe” on PC. Select target chip as “NUC980 series” and select DDR
parameter is “NUC980DK63YC.ini” (V2.0) or “NUC980DK61Y.ini” (V1.2/1.0). And then, press
“Continue” button.

Muvoton MuWriter v1.19 >

NUVOTON I

Select target chip :

MICS20 senies w
Select DR parameter :

MHLUC3I800 kBT i o
B i | > Continus(2) |

Auto bo countiniue

Note: Select NUC980DK63YC (V2.0).ini or NUC980DKGL1Y.ini (V1.2/1.0)

Figure 4-7 NuWriter Setting
4. According to Figure 4-8, following the steps below to program u-boot-spl.bin:

a. Select the “SPI NAND” type.
b.  Fillin the image information :
e Image Name: u-boot-spl.bin
e Image Type: Loader
e Image execute address: 0x200
c. Click “Program”.
d.  Waiting for the progress bar to be finished.
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e. After “Program” the image, click the “Verify” button to read back the image data to make
sure the burning status.

& Nuvoton MuWriter v1.19 - >
NUVOTON I
Fle'- 41,44
Choose type: | SPI NAMD | DDRInit: INUCIB0DKE3IYC.ini-v1.0 Device Connected & Re-LConnect
SPIMAND
Parameters
Hame Tupe Start End Block Image Name . |wboot-spl =
u-boot-zpl uBOOT 0«0 (wcb3 Dd

Image Type: () Data () Enviionment (® Loader () Pack

Image execute address : Ox |2DD |

Imange start offzet; 0x 0

SPINAND flazh parameter: [ ] Uszer Defined

#  Progam | By Werify |1 Read | Ef Erase |

< >
Alignment ; 0x20000

sl ExiT

Note: Confirm NUC980DK63YC.ini (V2.0) or NUC980DK61Y.ini (V1.2/1.0)

Figure 4-8 Program u-boot-spl
5. According to Figure 4-9, following the steps to program u-boot.bin:

a. Select the “SPI NAND” type.
b. Fill in the image information :
® Image Name: u-boot.bin
® Image Type: Data
® Image execute address: 0x100000
c. Click “Program”.
Waiting the progress bar to be finished.
e. After “Program” the image, click the “Verify” button to read back the image data to make sure
the burning status.

o
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&P Nuvoton NuWriter v1.19 - *
NUvVOoOTON
- 41 44
Choose type: | 5P NAND ~ | DDRInit: |INUC980DKE3YC.ini-V1.0 Device Connected & Re-Connect
SPI MaMD
Parameterz
Mame Type Start End Block Image Name [ whoct =
u-boot DATA 0100000 0s155bb0  Ox3
wbootzpl  WBOOT 020 Oxch3 Oxd Image Type: @ Data () Envirorment () Loader () Pack

Image execute address : Ox 200

Image start offset: Ox | 100000

SPINAMD flash parameter: Uszer Defined

#  Program | B ey |£ Fead | Ef Erase |

< >
Alignment : Ox20000 .

il ExT

Note: Confirm NUC980DK63YC.ini (V2.0) or NUC980DK61Y.ini (V1.2/1.0)

Figure 4-9 Program u-boot
6. According to Figure 4-10, following the steps below to program kernel image:

a. Select the “SPI NAND” type.
b.  Fillin the image information :
e Image Name: nuc980-eth2uart.dtb
e |mage Type: Data
e Image start offset address: 0x180000
c. Click “Program”.
d.  Waiting for the progress bar to be finished.

e. After “Program” the image, click the “Verify” button to read back the image data to
make sure the burning status.

& Muvoton NuWriter v1,19 - *
NUVOTON lE———
Fud-1.44
Choose type: | 5PI NAND ~| DDRIit: | INUC9BODKE3YC.ini-v1.0 |[Device Connected @ Fie-Connect
SPI NAND
MName Type Start End Block Image Name : |nuc380-ethzuar =
nuc380-et.. DATA  0x180000 Ox186ded Ox1
u-boot DaATA  0=100000 0x158bb0  Ox3 Image Type: (@ Data (O Enwionment () Loader () Pack
u-boot-zpl uBOOT  Ox0 Oxch3 04
Image execute address : O« 200
Image start offset : 0x 180000
SPINAMD flash parameter: Uzer Defined
¥  Program | B Werify |3 Fead | Ef Erase |
£ >
Alignment : 020000
il ExT

Mar. 04, 2024 Page 25 of 48 Rev 1.22



NUVOTON NuMaker-Server-NUC980

[

Note: Confirm NUC980DK63YC.ini (V2.0) or NUC980DK61Y.ini (V1.2/1.0)

Figure 4-10 Program dtb
7. According to Figure 4-11, following the steps below to program kernel image:

a. Select the “SPI NAND” type.
b.  Fillin the image information :
e Image Name: uimage.bin
e Image Type: Data
e Image start offset address: 0x200000
c.  Click “Program”.
Waiting for the progress bar to be finished.
e. After “Program” the image, click the “Verify” button to read back the image data to make
sure the burning status.

o

& Nuvaton NuWriter v1.19 - X
NUvoTON IEE——
Fi/- 41,44
Choose type | SPIHAND ~| DDR Init:| NUC980DKGB3YC.ini-¥1.0 Device Connected 4% Re-Connect
SPI NAND
P.
Mame Type Start End Block Image Name: |uimage =
ulmage DATA 200000 OeE2cE28  Ow22
rucddlet.. DATA  Ox180000 Ox186ded  Ox1 Image Type: (@ Data () Environment (O Loader () Pack
w-boot DaTa  0x100000 Ox155bb0  O0x3
u-boot-zpl uBOOT  0Ox0 Oxch3 04 Image execute address: Ox 200
Image start offzet; 0w | 200000
SPIMAMD flash parameter: User Defined
#  Program | B Verify | #  [Head | Ef Erase |
£ >

Alignment : 0x20000

il ExT

Note: Confirm NUC980DK63YC.ini (V2.0) or NUC980DK61Y.ini (V1.2/1.0)

Figure 4-11 Program Kernel Image

8. According to Figure 4-12, following the steps below to program environment:

a. Select the “SPI NAND” type.
b.  Fillin the image information :
e Image Name: env.txt
e Image Type: environment
e Image start offset address: 0x80000
c. Click “Program”,
Waiting for the progress bar to be finished.
e. After “Program” the image, click the “Verify” button to read back the image data to make
sure the burning status.

o
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& Nuvoton NuWriter v1.19 - X
P 4144
Choose type: | 5P| NAND ~ | DDRInt: | NUC980DKE3YC.ini-V1.0 Device Connected @ Re-Connect
SPI MAND
Parameters
M T Start End Block o
ams e A " or Image Mame :  [EnY (=

eny EMY 0<80000  0<s0000 0«1

ulmage DATA 04200000 0620628 0422 Image Type: () Data (8 Envionment () Loader () Pack

nuc380-et.. DATA 04180000 Ox186ded  Ox1

u-boot DATA  Ox100000 0x1558b0  0x3 Image execute address : Ox 200

u-boot-zpl uBOOT 0«0 (xch3 Oxd

Image start offset : 0w | 50000

SPINAMD flash parameter: Uzer Defined

& Frogram | B Verify | #  Head | Ef Erae |

L4 >
Alignment : Dx20000

il EXIT

Note: Confirm NUC980DK63YC.ini (V2.0) or NUC980DK61Y.ini (V1.2/1.0)

Figure 4-12 Program environment

You can create a TXT file extension and add contents. NuWriter will transform env.txt to an
environment image and download the image to SPI NAND.
Here is an example for NuMaker-server-NUC980 environment variables:

baudrate=115200

bootdelay=1

stderr=serial

stdin=serial

stdout=serial

loadkernel=nand read Ox7fcO 0x200000 0x800000

loaddtb=nand read 0x1400000 0x180000 0x20000

bootcmd=run loadkernel;run loaddtb;bootm 0x07fcO - 0x1400000

For more details about NuWriter tool, please refer to “NUC980 NuWriter User Manual” in the
“Documents” directory.

For more details about kernel image and uboot, please refer to VMware Linux Virtual machine
image User Manual.

4.6 Executing Sample Code
Please make sure the UART console connect to PC first and follow the steps.

A. Set SW1(Power On Setting) to Boot from QSPI 0 Flash(refer to Table 4-1 and Figure 4-5).
B. Connect UART console port.
C. Connect Ethernet0 to PC and connect UART1~8 to other UART device (ex:PC COM port).
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Virtual COM UART1  yaRT2 UART3
(CONS, U) (CON15)  (coN17) (CON19)

UART4
RS232
(CON9)

EthernetO_PE
(CON7, U10)

UARTS
‘ — RS232
yRE : - B (CON12)

UART8 UART7 UART6

N2
USBO (CON20) (CON18) (CON16)
Device/Host

Figure 4-13 NuMaker-Server Board Setup

Then, use Terminal tool, such as PuTTY, Tera term, etc to open the serial COM port. The COM port
configuration is baudrate 115200bps, 8-bit data length and no-parity.

User also need to ensure that the PC Ethernet port is connected to the Development Board EthernetO
(or Ethernetl) port. PC Internet settings can refer to Figure 4-14.
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Internet Protoceol Version 4 (TCP/IPvd) Properties >

General

You can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask yvour network administrator
for the appropriate IF settings.

() Obtain an IF address automatically
(@) Use the following IF address:

IP address: | 192.163. 0 . 99
subnet mask: | 255 .255.255. 0
Default gateway: | |

Obtain DMS server address automatically

(@) Use the following DNS server addresses:

Preferred DMS server: | 192,168 . 0 . 0 |

Alternate DMS server: | . . . |

[] validate settings upon exit

Figure 4-14 Serial COM Port Setting

Power ON or push the Reset key and boot system.

Freeing unused kernel memory: 5456K

[Mount JFFS2]: /dev/mtdblockO --> /mnt/mtdblockO
nuc980-emacO0 nuc980-emacO0: eth0 is OPENED
nuc980-emacl nuc980-emacl: ethl is OPENED

random: arm-Tinux-light: uninitialized urandom read (8 bytes read, 7 bits
of entropy available)

BusyBox v1.22.1 (2016-02-03 14:11:04 cST) built-in shell (ash)
Enter 'help' for a list of built-in commands.

~ #

Use Terminal tool to open serial COM port (from UART1 to UARTS)

And use Terminal tool open TCP/IP connection. Ethernet O IP Address is 192.168.0.100, Port number
from 50001 to 50008. Ethernet 1 IP Address is 192.168.10.100, Port number from 50001 to 50008.
Where Transmitting and receiving of port numbers 50001~50008 maps to to UART1~8 respectively.
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Below is an example transmit data from Ethernet to UART. When type “123” in TCP/IP connection
window which port number is 50001. The UART1 serial COM port window will show “123”.

M COMST - Tera Term VT — O -

File Edit Setup Control Window Help

Figure 4-15 Serial COM Port

And below is an example with other direction, transmit data from UART to Ethernet. When type “123”
in UART1 serial COM port. The TCP/IP connection window which port number is 50001 will show “123”

M 192.168.0.100 - Tera Term VT — | .
File Edit Setup Control Window Help

Figure 4-16 TCP/IP Connection Window
User can configure UART port via browser with following steps.

1. Use browser connect to http://192.168.0.100 (Ethernet 0) or http://192.168.10.100 (Ethernet
1).

2. Configure the UART settings. Including port, baudrate, data length, parity, stop bit, flow
control, disable/enable RS485.

3.  Press Submit
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& < | & 1921680100 X |+ v = O %
sy 0T L () 192.168.0.100/cgi-bin/uart2.cg 7 iy A
UART settings:
Port 2 (1~8)
Baudrate{ 115200 bps
Data 8 (8 or 7 bits)
Parity|0 (0:none, 1:0dd, 2:even)
Stop)| 1 (1 or 2 bits)
Flow Control 0 (0:none, 1:hardware, 2:Xon/Xoff)
RS485/0 (0:Disable, 1:Enable)
Submit

Figure 4-17 UART Setting Web Page

4.7 Make your own Embedded Linux

“NUC980/NUC970 Linux Environment on VMware User Manual” describes how to compile and
modify your own Embedded Linux step by step. Please refer from here to get more details.

If it is your first time to use the NUC980/NUC970 Linux Environment on VMware, you must update the
buildroot, kernel and uboot first (refer to chapter2.4 in NUC980/NUC970 Linux Environment on
VMware User Manual) and choose the corresponding board configuration (refer to chapter2.5 in
NUC980/NUC970 Linux Environment on VMware User Manual).
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5 BLOCK DIAGRAM SCHEMATIC

5.1 GPIO List Schematic

PIN FUNCTION PIN FUNCTION PIN FUNCTION PIN | FUNCTION PIN | FUNCTION PIN | FUNCTION PIN | FUNCTION
- — canz_T2D - - [EBI_ADDRO
PRO [UART1 RXD PBO RDC AIN[O]| |PCO - n [PD2 |@SPI0 S30 PEO |[RMIIO RXERR [PE0 RMII1 RXERR| [PGO -
— — [EEI DATRO - - - CEG[O]
PA1 UZRT1 TXD PB1 BDC ARIN[1] ICol0 [PD3 QSPI0O CLK PE1 [RMIIO CRSDV [PEL RMII1 CRSDV EBI ADDRIL
- - PCl - - - PGl -
i BDC_ZAIN[2] EBI_DATAL - - CEG[1]
PAZ [UARTE CTS PB2 - - PD4 |QSPIO [PE2 |[RMIIO RXD1 [PF2 |[RMII1 RXD1
- EBI ADDR2 IColl - - - 3 EBI ADDR3
- PC2 PG -
PR3 UARTE RTS [EBI DATRZ IPDS QSPIO DL [PE3 RMII0 RXDO PF3 [RMII1 RXDO CFG[3]
- PB3 [RDC AIN[2] - - - -
- [UART3 TXD
H P24 UARTE RXD PC3 - IPDE QSPI0O D2 [PE4 RMII0 REFCLK | [PF4 RMII1 REFCLK [PGS5 CFG[5] H
- PB4 UART7 RXD [EBI DATR3 - - -
PAS [UARTG TXD [UART3 RXD [PD7 |@SPI0 D3 PES [RMIIO TXEN PES [RMII1 TXEN [PGE [PWMLO
— PB5 [UART7 RTS P4 - - - -
- [EBI DATR4
PA& [EBI nCsl N - [PD8 |SPIC 330 PE6 [RMIIO TXD1 PE6 [RMII1 TXD1 [PG7 [PWM11
- PB6 [UART7 TXD ISDO0_CMD — - -
- PCS - ~ PWML2
L [PRT EBI nWE [EBI DATAS IPDS SPI0 CLKE [PET RMIIO TXDO IPET RMITI1 TXDO PGS
- PB7 UARTT CTS = - - - CFG[8]
- ISDO CLK
PR8 [EBI nRE PCE - [PD10 |SPI0O DO PES [RMIIO MDIO [PF8 RMII1 MDIO PWM13
— PBS CAN2 RXD [EBI DATRE — — — PGS 1o
- - CFG
PRG UART2 RXD ISDO DATRO PD11 |SPIO DI [PES RMIIO MDC IPFS RMII1 MDC
— PB13 [LED2 27 - — - - UARTS CTS3
EBI_DATAT - - PG1l -
n [FALO UARTZ TXD — [PD1Z [UART4Z TXD PE10 N ) [PEL0 [LED2 JTAGO TDO i
- ISDO DATA1 - -
1={ut:} - N UARTS RTS
PAl1l UARTZ RXD [EBI_DATAS [PD13 [UART4Z RXD PE11l PE1l [UARTO RXD PG1l2 -
- _— - - JTRGOD TCK
[SDO_DATRZ ~ -
PR12 [UARTS TXD PCo - PD14 [UARTZ RTS PELZ IPE12 [UARTO TXD [UARTS5 RXD
- [EBI DATRY - - - PG13 *
- JTRAGO TMS3
I |ISD0 DATA3 IPD15 [UART4Z CTS —
PCclo - - [UARTS5 TXD
[EBI DATRIO PGl4 *
— \JTAGO TDI
LEDL —
PCll \JTAGO NTRST
[EBI DATA11 [PG15 -
— LEDL
|| [SDO_ncD ||
PCl2 -
[EBI DATR1Z
Row(
PCl3
EBI DATAL3
Rowl
I PCl4 i
EBI_DATAL4 nuvoTon Technology Corp.
[Ro file
pcis NK-980ETH2P
[EBI DATRILS
- Size Document Number
3 GPIO List [
Date: Tuesday, May 31, 2022 [Sheet 2 of 14
. :

Figure 5-1 GPIO List Schematic
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5.2 Power Schematic

NuMaker-Server-NUC980
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5.3 NUC980DK Schematic

NuMaker-Server-NUC980
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5.4 Power Filter Schematic
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5.5 Configure Schematic
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5.6 NUC123ZD4ANO0O Schematic
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5.7 Memory Schematic
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5.8 RMII_PE Schematic
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5.9 RMII_PF Schematic
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5.10 UART_A Schematic
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5.11 UART_B Schematic
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5.12 USB Schematic
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5.13 Expand Schematic
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Figure 5-15 Back PCB Placement
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6 REVISION HISTORY

Date Revision Description
2020.05.22 1.00 Initial version
2020.07.22 1.20 For board versionV1.2

For board version V2.0

2023.07.31 121 SOC change NUC980DK61YC to NUC980DK63YC
Modified Chapter 4
2024.03.04 122 Modified Section 4.3 and Section 4.5 content of b

Updated Figure 4-12
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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.

Flease 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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