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1 OVERVIEW
The NuMaker-LoRaG915/LoRaG868-NUC980 is an evaluation board for LoRa ecosystem gateway
design based on NuMicro NUC980 series microprocessor. The NuMaker-LoRaG915/LoRaG868-

NUC980 is designed for project evaluation, prototype development and function validation for LoRa
gateway application.

The NuMaker-LoRaG915/LoRaG868-NUC980 evaluation board is used for 915 MHz and 868 MHz
frequency band, respectively. Depending on the used frequency band, the NuMaker-
LoRaG915/LoRaG868-NUC980 evaluation board can be combined with the NuMaker-LoRaG-NUC980
evaluation board, as shown in Figure 1-2.

The NuMaker-LoRaG915/LoRaG868-NUC980 is based on NUC98061DKY. For the development
flexibility, the NuMaker-LoRaG915/LoRaG868-NUC980 provides the extension connectors of
NUC98061DKY, LoRa module, one RJ45 Ethernet port, one USB Host, one USB Device/Host, two sets
of RS485, and the capability of adopting multiple power supplies.

The NuMaker-LoRaG915/LoRaG868-NUC980 supports Nuvoton’s development tool “NuWriter” for
programming and virtual COM (VCOM) port for printing debug messages on PC.

In addition to Lora gateway, Nuvoton Lora ecosystem also has Lora end-devices. Please refer to
NuMaker-LoRaD-M252 User Manual for more information.

For the Lora gateway and Lora device software setup manual, please refer to Constructing LoRaWAN
Network User Manual for more information.

Figure 1-1 NuMaker-LoRaG-NUC980 Evaluation Board (Main Board)
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Figure 1-2 NuMaker-LoRaG915-NUC980 Evaluation Board
with NuMaker-LoRaG868-NUC980 Evaluation Board (Extension Board)
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2 FEATURES

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

® SPI Flash: Quad mode system booting or data storage, using W25N01GVZE1G SPI-
NAND (128 MB)

® SD1/eMMC1: Use SD/eMMC memory card for system booting, data storage or SDIO (Wi-
Fi) device

UARTO: Connected to Virtual COM port for system development, debug message output
JTAG interface provided for software development

RAK and peripheral connector, including UART, SPI, 12C and RAK sensor interface
RJ45 port (Ethernet0) connector

UART1-RS485 header with transceiver controller interface

UART2-RS485 header with transceiver controller interface

3 sets of LEDs for status indication

2 sets of user-configurable push button keys

1 set of system-reset push button key

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

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

Oct. 23, 2020 Page 7 of 40 Rev 1.00
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3 HARDWARE CONFIGURATION

3.1 Front View

Figure 3-1 shows the main components from the front view of NuMaker-LoRaG-NUC980 board.
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JTAG interface RS485 Ethemet0_PE Controller

Figure 3-1 Front View of NuMaker-LoRaG-NUC980

® +5VIn (J1): Power 5V input

Power Model CON1 USB Port (Micro-B) | CON6 USB Port (Micro-B) J1
Model 1 Connect to PC - -
Model 2 - Connect to PC -
Model 3 - - 5V Input

® System Reset (SW4): System will be reset if the SW4 button is pressed.
®  Virtual COM (CON1, U5): NUC123ZD4ANO microcontroller (U5), USB micro-B connector

(CON1) to PC, for debug message output.
®  Userindication LEDs (LED1, LED2):

LED Color GPIO pin of NUC980
LED1 Yellow PB8
LED2 Green PAG
LED3 Red PB13

®  SPI NAND Flash (U6): Use Winbond W25N01GVZE1G 128MB (U6) for system booting,

supporting dual / quad mode.
® JTAG interface (J1/NC)

Connector GPIO pin of NUC980 Function
J1.1 - VD33
J1.2 PG15 NTRST
J1.3 PG14 TDI

Oct. 23, 2020
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J1.4 PG13 TMS
J1.5 PG12 TCK
J1.6 PG11 TDO
J1.7 - nRESET
J1.8 - Vss

® RAK and peripheral connector (CON3)

Connector GPIO pin of NUN980 Function
CON3.1 - VD33
CON3.2 - VIN
CON3.3 PD15 [2C3_SDA
CON34 - VIN
CON3.5 PD14 [2C3_SCL
CON3.6 - Vss
CON3.7 - Vbp18
CON3.8 PD12 UART4_TXD
CON3.9 - Vss
CON3.10 PD13 UART4_RXD
CON3.11 PCO SX1308 RESET
CON3.12 PC8 S0 _DO
CON3.13 PF3 S0_CLK
CON3.14 - Vss
CONB3.15 PC4 S0 _PCLK
CONB3.16 PC9 S0 _D1
CON3.17 PC5 S0 _HSYNC
CON3.18 PC10 S0 _D2
CON3.19 PD10 SPI0_DO
CON3.20 - Vss
CON3.21 PD11 SPIO_DI
CON3.22 PC11 S0 D3
CON3.23 PD9 SPI0_CLK
CON3.24 PD8 SPI0_SS0
CON3.25 - Vss
CON3.26 PC12 S0 D4
CON3.27 PB7 [2C2_SDA
CON3.28 PB5 [2C2_SCL
CON3.29 PC6 S0_VSYNC
CON3.30 - Vss
CON3.31 PC7 SO0 _FIELD
CON3.32 PC13 S0_D5
CON3.33 PC1 GPS_RESET
CON3.34 - Vss
CONB3.35 PC2 GPS_STANDBY
CONB3.36 PC14 S0 _D6
CON3.37 PAO S0 _12C0_SDA
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CONZ3.38 PC15 S0 D7
CON3.39 - Vss
CON3.40 PA1 S0 _12C0_SCL

® Ethernet0_PE (CON2, U7): For Ethernet port, the NUC980 supports RMII interface that adds one
Ethernet PHY IP101GR to RJ45 connector with LED indicator

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

® USB1 Host (CON7): USB1 for USB Host with type-A connector

®  User Key SWs (K1 and K2)

Key GPIO pin of NUC980
K1 PE10
K2 PE12

®  Power on setting (SW1, R17~R20)

Switch Status Function GPIO pin of NUC980
SW1.2/SW1.1 ON/ON Boot from USB PG1/PGO
SW1.2/SW1.1 ON/OFF Boot from SD/eMMC PG1/PGO
SW1.2/8W1.1 OFF/ ON Boot from NAND Flash PG1/PGO
SW1.2/SW1.1 OFF/OFF Boot from QSPIO0 Flash PG1/PGO

Resistance Status Function GPIO pin of NUC980
R17 Solder R Watchdog Timer OFF PG3
R17 Remove Watchdog Timer ON PG3
Resistance Status Function GPIO pin of NUC980
R18 Solder R UARTO debug message ON PG5
R18 Remove UARTO debug message OFF PG5
Resistance Status Function GPIO pin of NUC980
Solder R/ SPI-NAND Flash boot with 1- PG9/PG8
R20/R19 Solder R bit mode
R20/R19 Solder R/ SPI-NAND Flash boot with 4- PG9/PG8
Remove bit mode
R20/R19 Remove/ Solder| SPI-NOR Flash boot with 4-bit PG9/PG8
R mode
R20/R19 Remove/ SPI-NOR Flash boot with 1-bit PG9/PG8
Remove mode

® SOC CPU: NUC980DK61Y (U4)

3.2 Rear View

Figure 3-2 shows the main components from the rear view of NuMaker-LoRaG-NUC980 board.
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Figure 3-2 Rear View of NuMaker-LoRaG-NUC980

® VCOM ICE interface: ICE Controller NUC123ZD4AN0 (U5), USB connector (CON1) to PC Host

Connector Pin Name Functions
CONT1.1 Vb33 DC 3.3V
CON1.2 ICE_DAT Serial Wired Debugger Data
CON1.3 ICE_CLK Serial Wired Debugger Clock
CON1.4 RST# VCOM Chip Reset, Active Low.
CON1.5 Vss Power Ground

® RS485 (JP1, U9): SN65HVD11DR transceiver controller of RS485(U9), RS485 header(JP1)
connect to device for communication

® RS485 (JP2, U10): SN65HVD11DR transceiver controller of RS485(U10), RS485 header(JP2)
connect to device for communication

®  MicroSD Card Slot: T-Flash slot (CON4)
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4 QUICK START

4.1 Preparation

The PC must install the relevant drivers to be able to communicate with the NuMaker-
LoRaG915/LoRaG868-NUC980. The following sections will introduce the installation steps and how to
run the platform.

4.2 NUC980 Linux BSP Introduction

The NUC980 Linux BSP provides cross compilation tools based on Linux operating system. The BSP
has been tested in different x86 Linux distributions, including Ubuntu, CentOS, Debian, etc. Because
there are so many distributions out there with different system configuration, it is sometimes necessary
to change system setting or manually install some missing component in order to cross compile.

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

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

4.3 BSP Download

The programming tool requires a NuWriter driver to be installed on PC first. Please visit Nuvoton official
website to download the “NUC980 Linux-4.4 BSP”.

4.4  Driver Installation

The programming tool requires a Nuvoton USB driver to be installed on PC first. Please follow the
steps below to install the WinUSB driver.

Run the “WinUSB4NuVCOM.exe” before the USB cable is plugged in. The “WinUSB4NuVCOM.exe”
can be found in the “Tool” directory. Power on the NUC980 Series MPU evaluation board (EVB) and

plug the USB cable into PC, and the Windows shall find a new device and request to install the driver.

) Setup - WinUSB driver{Nuvoton VCOM) BN

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.

Mext > || Caneel

Figure 4-1 Nuvoton USB Driver Installation Setup

Click “Next”. The WinUSB driver Setup Wizard will be started.
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: _ - - S E BCRI
ﬂ?;’ Setup - WinUSB driver(Nuvoton VCOM) » -
Select Destination Location "
Where should WinUSB driver(Nuvoton VCOM) be installed? C
J Setup will install WinUSB driver(Nuvoton VCOM) into the following folder.

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

:\Program Files\WinUSB4NuVCOM Browse...

Atleast 19.8 MB of free disk space is required.

[ <Back | mext> | [ cancel |
|
e— J

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 Next. If you would like to select a different folder, dick Browse. |

inUSB driver(Nuvoton VCOM | Browse...

<Back Next> || | cancel |
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e h|
i8] Setup - WinUSB driver(Nuvoton VCOM) L | e
Ready to Install ~
Setup is now ready to begin installing WinUSB driver(Nuvoton VCOM) on your @
computer. L

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

Destination location:
C:\Program Files\WinUSB4NuVCOM

Start Menu folder:
WinUSB driver(Nuvoton VCOM)

<Back || Instal | Cancel

' Device Driver Installation Wizard

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

Driver Name Status
V' Nuvoton NuVCOMDevic... Device Updated

Fnsh || | Cancel |

Figure 4-2 Nuvoton USB Driver Installation

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

Please download USB CDC driver from Nuvoton official website and executing the
“NuvotonCDC_V1.00.001_Setup.exe” to install the driver:

4.5 Hardware Setting

The PC Host will supply 5V power to the NuMaker-LoRaG-NUC980 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,
and PuTTY. The VCOM port function is based on the standard UART protocol and used as a

Oct. 23, 2020 Page 14 of 40 Rev 1.00
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debugging function.

3. Plug in the USB cable

2. 5V connector

1. Select USB ISP mode

Figure 4-3 Hardware Setting (1)

PG3 : Watch Dog

PG5 : UARTO Message
PG8: QSPI Source
PG9 : QSPI Source

Figure 4-4 Hardware Setting (2)

To check all required drivers are installed successfully, please follow the steps below:

1. Select USB ISP mode and enable the UART_0 message.
NuMaker-LoRaG-NUC980 provides jumpers (SW1) to select boot-up conditions. The jumpers (SW1)
ON is used to select USB ISP mode.

Switch Status Function GPIO pin of NUC980
SW1.2/SW1.1 ON/ON Boot from USB PG1/PGO
SW1.2/8W1.1 ON/OFF Boot from SD/eMMC PG1/PGO
SW1.2/SW1.1 OFF/ ON Boot from NAND Flash PG1/PGO
SW1.2/SW1.1 OFF/OFF Boot from QSPIO Flash PG1/PGO

The NuMaker-LoRaG-NUC980 evaluation board defaults to enable the UART_0 message. If you
Oct. 23, 2020 Page 15 of 40 Rev 1.00
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need to disable the NuMaker-LoRaG-NUC980 evaluation board UART_O message, you must
remove the resistor R25.

Switch Status Function GPIO pin of NUC980
R24 ON/OFF Watch Dog PG3
R25 ON/OFF UARTO Message PG5
R27/R26 ON/ON SPI NAND, 1 bit PG9/PG8
R27/R26 ON/OFF SPI NAND, 4 bit PG9/PG8
R27/R26 OFF/ ON SPI NOR, 4 bit PG9/PGS8
R27/R26 OFF/OFF SPI NOR, 1 bit PG9/PG8

2. Provide 5V power through 5V input connector or USB cable.

3. Plug in the USB cable and check the connection status.
If the installation in section 4.3 Driver Installation is successful, a virtual COM port named “WinUSB
driver (Nuvoton VCOM)” can be found by using “Device Manager” to check the ports devices.

File Action View Help
e« 7B 0 HE) & 2 %S

A Computer Management (Local | 4.2 OANBEO1835

Fl '[[’é Systemn Tools b % Batteries
+ () Task Scheduler » 12| Biometric Devices
- [[2] Event Viewer b M Computer
. Global Logs b - Disk drives
» az| Shared Folders b ‘B Display adapters
I - % Local Users and Groups :a Et‘-ﬁ Human Interface Devices
» {E’Sﬁ} Performance » g IDE ATASATAPI controllers
| =4 Device Manager b 5 Imaging devices
4 3 Storage :: -EF Jungo
=F Disk Management » I Keyboards
» T Services and Applications b 1] Memaery technology driver
b }j!, Mice and other pointing devices
o B Monitors

Al‘-l" Metwork adapters

l_-'ll' Broadcom 802 11n Metwork Adapter

: £¥ Broadcom NetXtreme Gigabit Ethernet
Wy Cisco Systems VPN Adapter

l_-'j‘ VMware Virtual Ethernet Adapter for VMnetl
'.'-." VMware Virtual Ethernet Adapter for VMnetd
s, NuVCOMDeviceClass

- /R WinUSB driver(Nuvoton VCOM)

» "5 Ports (COM & LPT)

b 2} Processars

o[} Security Devices

> % Sound, video and game controllers

- jMd System devices
5 E Universal Serial Bus controllers

Figure 4-5 Nuvoton VCOM

4. Plug in the USB cable
The USB serial port function is used to print some messages on PC API, such as SecureCRT,
through the standard UART protocol for debugging program.
If the installation in section 4.3 Driver Installation is successful, the PC will recognize the board as
a USB composite device when the USB micro-B port connect the PC host.

E ‘? Ports (COM & LPT)
P L ? Nuvoton Virtual Com Port (COM14)
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Check the COM port number from device manager.
=[0rx]

Fle Edt Wiew Options Transfer Script Tools Help

s NP Rl s csion Options - Serial-COM15 x|
%]

| SeribCOM15 | Categury:
5 Comecton =

Smpts Port: | B |
= Teminal Saud rate T " DTR/DSR
B Emulation ¥ RTSATS
Modes Diata bits 8 L I %ONAOFF
| Emacs e
1 ¥

Mapped Keys Pty Maone

o Advanced Stop bits:
£l Appearance

L window
" LogFile Serial break length: [100 =1 millseconds
4 Printing
Advanced
Hmodem/Zmadem

IMPORTANT: Any changes you make will not take effect until the nest
time this session connects,

Cancel

ez

Ready [Serial: comis [ 1, 1 [36Rows, 103 Cols [vT100 | [

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

rate to 115200.

| @ 24 - SecurecRT - ﬁ X
| File Edit View Options Transfer Script Tools Help

HDBERD A Q=8 |aXr| e

124

NUC920 IBR 20180813 e

Boot, from USB

Ready Serial: COM24 4, 1 42 Rows, 87 Cols VT100 ) CAP
After pressing the reset button (SW1), the chip will reprogram application and print out debug

message.

4.6 Run Default Linux Kernel

To run the Linux OS in EVB, please follow the steps below:
1. Set the board to boot from QSPIO Flash by switching SW1.2/SW1.1 to OFF/OFF.

2. Plug in the USB cable to VCOM.
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¥ % % 4§ ¥ 3 p X ¥ & 3 3

G1]_PGo[Booting =
1| |on(o) Jon(o)[use
. | EECIOFF()]QSPT Fiesh 0]

QEIIOZ .
CIIZISSL!."

3. Press the RESET button, and the board will start the default Linux kernel.

4.7 Make Your Own Embedded Linux

VMWare Linux development environment:

» Apackaged Linux platform to develop applications on NUC980/NUC970 series EVBs. It is
integrated with relevant kits of NUC980/NUC970 development environment. It simplifies the
installation process and speeds up development time.

» Links:

NUC980/NUC970 Linux Environment on VMware User Manual
NUC980/NUC970 Linux Environment on VMware

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 section 2.4 in the NUC980/NUC970 Linux Environment on

VMware User Manual) and choose the corresponding board configuration (refer to section 2.5 in the

NUC980/NUCS970 Linux Environment on VMware User Manual).
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5 NUWRITER TOOL

The NuWriter can download images to SPI NAND Flash while the NUC980 is in USB ISP mode. This
chapter shows how to use this tool to boot-up from SPI NAND Flash.

The NUC980 Series MPU EVB provides jumpers to select boot-up conditions. To select USB ISP
mode, the statuses of SW1.1 and SW1.2 are ON. For other boot selection, refer to the following table:

Power-on setting SW1.2 SW1.1
USB ISP ON ON

Boot from eMMC/SD ON OFF
Boot from NAND OFF ON
Boot from SPI OFF OFF

Table 5-1 Power-on Setting Table

To use NuWriter, please follow the steps below:

1. Power-on NUC980 Series MPU EVB.

2. Double-click “NuWriter.exe” on PC. NuWriter will start and a window appears. Select target chip
to NUC980 series and select DDR parameter to DDR initial files. Note that the tool cannot work
if the WinUSB4NuVCOM driver is not found.

3. Click “Continue” to use NuWriter tool.

Muvoten MuWriter vw1.01 >

NUVOTON I

Select target chip

MIJC330 zeries W
Select DDR parameter ;
NUCIB0DEERTY . ini “

0 ot | Continueg

Auta bo countinue

Figure 5-1 Set Chip

The NuWriter provides seven types of to be downloaded images including DDR/SRAM, SPI, NAND,
eMMC/SD, SPI NAND, PACK and Mass Production. This chapter shows how to download images to
SPI NAND Flash. If you want to choose others types to download images, please refer to “NUC980

NuWriter User Manual’ in the “Documents” directory.
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5.1 SPINAND Mode

This mode can write a new image to SPI NAND Flash and specify the type of the image. The types
can be recognized by uboot or Linux. The Image type is set as Loader, Data, Environment or Pack.

5.2 Operation Steps

According to Figure 5-2, follow the steps below to add image to SPI NAND Flash:

1. Select the “SPI NAND” type, which will not list the pre-burned images in the SPI NAND Flash
ROM.

2. Fillin the image information:
¢ Image Name: Browse the image file
 Image Type: Select the image type (only one type can be selected)
o Image execute address: Enter image execute address. Only is Loader Type is vaild.
¢ Image start offset: Enter image start offset.
3. Click “Program”.
4. Wait for progress bar to be finished.

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

& Nuvoton NuWriter v1.11 — *
NUVOTON
2019401430412 1
Choose type .| SPI NAND ~| DDRInt: NUC980DKG1Y.ini-¥1.0 Dievice Connected & ReConnect
SPI MAMD
FParameters
Mame Type Start End Block Image Mame : |env = 2
&Ny EMY 0«80000  Owal000 01
990uimage  DATA  0x200000 0x530ch0 0320 Image Twpe: () Data  (®) Erwironment () Loader () Pack
u-bioot DATA  0«100000 0Ox126edd  Ox2
w-boat-zpl uB0OT 0x0 Oxcel (x4 Image execute address : Ox 200
Image start offset : Ox |SIJDDD |

SPINAMD flash parameter: Uzer Defined
3 5

#*  Program | B Werify ‘; Read | Ef Erase |

4

< >

Alignment : Ox20000

sl EAT

Figure 5-2 SPI NAND — New Image

SPI NAND - u-boot spl

For the Linux system, Loader Type is used to boot the Linux kernel. Compile NUC980 U-Boot to get
Main U-Boot and SPL U-Boot. The SPL U-Boot is a small binary, which will move Main U-Boot into
DDR execution. The SPL U-Boot is only for NAND/SPI NAND boot. The default link address of SPL U-

Boot is 0x200. For the details of Loader Type format, please refer to “NUC980 NuWriter User Manual”
in the “Documents” directory.
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& MNuvoton MuWriter v1.11 - x
NUVOTON I
2019/01/30412
Choose type: | SPIMAND “ | DDRInit: NUCIBODKGTY.ini-¥1.0 Device Connected 4 Re-Connect
SPIMNAND
Farameters
Hame Tuwpe Start End Block Image Name | whoot-spl =
u-boot-gpl uBOOT 0«0 Ouced Q4
Image Type:  (JData () Erwvionment (@) Loader () Pack.
Image execute address - O« |2DD |
Image start offset: 0w 0
SPINAND flash parameter: [ ] User Defined
#*  Program ‘ B ey ‘ *  Read ‘ Ef Frase ‘
< >
Aligrment : 0520000
sl EsT

Figure 5-3 SPI NAND — u-boot spl

SPI NAND - u-boot
For the Linux system, Loader Type is used to boot the Linux kernel. Compile NUC980 U-Boot to get

Main U-Boot and SPL U-Boot. The Main U-Boot is a fully featured version of U-Boot. In this case, the
Main U-Boot needs to set the address at 0x100000 address.

& MNuvoton NuWriter v1.11 - >
NUVOTON I——
209/01 /30412
Choose type . SPINAND ~ DDRInit: |NUC980DKG1Y.ini-¥1.0 Device Connected 9 ReLConnect
SPI MAMD
Farameters
Mame Type Start End Block Imags Name [ whost =
w-boat DATA 04100000 Ox126edd (w2
w-boat-zpl uB0OT 0«0 Oxcel (d Image Type: (@ Data () Envionment () Loader () Pack

Image execute address : Ox 200

Image start offset : O |1'3':|E|D':|

SPIMAMD flazh parameter: Uszer Defined

#*  Program | B Werfy ‘; Read | Ef FErase |

<
Alignment : Ox20000

sl BT

Figure 5-4 SPI NAND — u-boot
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SPI NAND — 980uimage
Set the main image of data type into SPI NAND Flash in the specified address based on the value of
image start offset (aligned on block size boundary, block size is based on SPI NAND specifications). If

the image start offset is 0x200000, it means that the image of data is downloaded into SPI NAND
Flash in the 0x200000 address.

& Nuvoton NuWriter v1.11 — *
NUVOTON IE——
2018/01 /304412
Choose type: | 5P NAND ~ | DDRInit;  NUC980DKGTY.ini-¥1.0 Device Connected 4 ReConnect
SPI HaMD
Parameters
Mame Type Start End Block Image Mame :  990uimags =
920uimage DATA 04200000 Ox820ch0 032
u-boot DATA 02100000 0x126edd  Ox2 Image Type: (@ Data () Envionment () Loader () Pack
w-boat-zpl uB0O0T  0=0 Oxced (sd

Image execute address : Ox 200

Image start offset ; Ox |2UUUUU |

SPINAMD flash parameter: Uszer Defined

*  Program | B Werify ‘A Read | Ef Erase |

< >

Alighrent : Ow20000

il EAT

Figure 5-5 SPI NAND — 980uimage

SPI NAND — environment
Loader Type is used to set uboot environment variables, the image of environment type into SPI
NAND Flash in the specified address. U-Boot reads environment variables file to set the environment.

If the image start offset is 0x80000, it means that the image of data is downloaded into SPI NAND
Flash in the 0x80000 address.
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0 MNuvoton MuWriter v1.11 — *
NUVOTON
209/01 /30412
Choose type: | SPI NAND ~| DDRInit:  NUCSS0DKG1Y.ini-v1.0 [Device Connected & He-Eonnectl
SPI MAND
FParameters
Mame Type Start End Block Image Mame - |erw Ea,.l
&Ny EMY 0«80000  Owal000 01
990uimage  DATA  0x200000 0x530ch0 032 Image Twpe: () Data  (® Erwironment () Loader () Pack
w-boat DATA  O:100000 Ox126edd (w2
L-boot-zpl uBOOT  0x0 Oxcel Oxd Image execute address : Ox 200

Image start offset : O |E‘DDDD |

SPINAMD flash paramneter: Uzer Defined

#*  Progam | B Werify |£ Read | Ef Erase |

£ >
Alignment ; Ox20000 i

sl BT |

Figure 5-6 SPI NAND — Environment

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

Oct. 23, 2020 Page 23 of 40 Rev 1.00



NUVOTON NuMaker-LoRaG915/LoRaG868-NUC980

[

6 NUMAKER-LORAG915/LORAG868-NUC980 SCHEMATICS

6.1

Block Diagram Schematic

Figure 6-1 shows the Block diagram Schematic.
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6.2 GPIO List Schematic

NuMaker-LoRaG915/LoRaG868-NUC980

Figure 6-2 shows the GPIO list schematic.

nuvoTon Technology Corp.
NK-LGNUC980
Document Number
GPIO List F"'“
A Eheet F of 13

Figure 6-2 GPIO List Schematic
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6.3 Power Schematic

NuMaker-LoRaG915/LoRaG868-NUC980

Figure 6-3 shows the power Schematic.
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6.4 NUC980DK Schematic
Figure 6-4 shows the NUC980DK schematic.
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6.5 Power Filter Schematic

Figure 6-5 shows the power filter schematic.
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6.6 Configure Schematic

Figure 6-6 shows the configure schematic.
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6.7 NUC123ZD4ANO0O Schematic
Figure 6-7 shows the NUC123ZD4AN0 schematic.
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6.8 Memory Schematic

Figure 6-8 shows the memory schematic.
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6.9 RMII_PE Schematic

Figure 6-9 shows the RMIl_PE schematic.
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6.10 RAK Sensor Connecter Schematic

Figure 6-10 shows the RAK sensor connector schematic.
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6.11 SD1/eMMC1 Schematic
Figure 6-11 shows the SD1/eMMC1 schematic.
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6.12 RS485 Schematic
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Figure 6-12 shows the RS485 schematic.
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6.13 USB Schematic
Figure 6-13 shows the USB schematic.
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6.14 PCB Placement
Figure 6-14 shows the front PCB placement.
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Figure 6-15 shows the back PCB placement.
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Figure 6-15 Back PCB Placement
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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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