NUVOTON NUC980 SD Writer
=

ARM926EJ-S™ Based

32-bit Microprocessor

NUC980 SD Writer User Manual

The information described in this document is the exclusive intellectual property of
Nuvoton Technology Corporation and shall not be reproduced without permission from Nuvoton.

Nuvoton is providing this document only for reference purposes of NUC980 based system design. Nuvoton
assumes no responsibility for errors or omissions.

All data and specifications are subject to change without notice.

For additional information or questions, please contact: Nuvoton Technology Corporation.

Www.nuvoton.com

Apr. 19, 2019 Page 1 of 15 Rev 1.01


http://www.nuvoton.com/

NUVOTON NUC980 SD Writer
=

Table of Contents

1 (@Y= 1= 3
2 ST N @2 T o [ 0] o1 (=] o] AP 4
2.1 Program SD Writer and Format SD Card ......ovvviiiiieiiiiiiiiiiinsnniisessannnnes 4
2.1.1 oo = T TS LY ] (=] 4
212 [0 4T LS D T o N 5

2.2 SD Card CONtENt STTUCIUN . . ueeetsiseessasee s saeesssanee s sanesssaneessanneessannesssannnssnn 6
1220 R 1 11 5 =1 ¢ 1 = 7
222 L0 T 7

3 (@] 1T N 1= 8
3.1 (00101110 [T 0] o Lo £ A @ o] 1T0] o 1R 8
0 0 R V11 1 (=0 1Y TN 1N/ 01 8
3.1.2 DDR initialization File [DDR] «..uuueiiiitttiitessatesaaeesaaneesasneesaisessansessansessannesesnnessnnnesnns 8
3.1.3 [0 T= Vo (=] gl | e To 1= P S 8
3.14 Environment Variable [ENV] .o i i e s s s s s s 8
3.15 (D= L= W | D | - | [ 8
3.1.6 User Defined [USEIDEfiNE] .uuuiiiriiiiiti it iiie e ittt iee e iaee s et e saae s sannesaannessannesannnesnns 9

3.2 Example of config File ...oooiiiiiiii i e 10
4 PrOJECE SOUICE Il ...ttt et s e s e e s e s e s e annsn e ee s e e aannnes 12
4.1 Development ENVIFONMENT ....oviiiii et enennnnnns 12
4.2 FUNCHION Of SOUIMCE Fl .ttt e e e e e nnnnnnnnns 12
5 Y] 0 TN 10T 14

Apr. 19, 2019 Page 2 of 15 Rev 1.01



NUVOTON NUC980 SD Writer

[

1 OVERVIEW
The SD Writer utility is a tool used for mass production or firmware update. When the NUC980
boots from SD, the SD Writer writes files stored in a SD card to NAND Flash, SPI NOR/NAND
Flash, or eMMC according to the settings of config file stored in the root directory of SD card file
system. This user manual will guide you to prepare the files in the SD card and modify the config

file.
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2 SD CARD CONTENT

The SD writer (SD_Writer.bin) is programmed in the reserved sectors after MBR and before file
system. The SD card file system should contain a SD Writer configuration (config) file and the
files to be programmed. The config file must reside in the root directory of SD card. The SD writer
writes files according to the config file.

User has to use NuWriter to program the SD writer into a SD card, and then format the SD card.
Afterwards, copy other files into the SD card by PC. This chapter provides two SD card content
examples — one for Linux and the other for Non-OS.

2.1 Program SD Writer and Format SD Card
User has to use NuWriter to write SD writer into SD card and format SD card.

2.1.1 Program SD Writer

Use the NuWriter to program SD Writer to SD card with following steps:
1. Choose type: Select “eMMC/SD”
2. Image Name: Select SD_Writer.bin
3. Image Type: Select “Loader”
4. Image execution address: Set 0x8000
5. Click “Program” button
r@ Nuvoton NuWriter v1.0 Sanen <)

NUVOTON IEmm————

20181140701 1

Choosetype:  [eMMC/SD | ~| DDRIit: NUCYBODFB1YC.ini-¥1.0 Device Connected @ Re-Connect|
eMMC/SD
Parameters 2
M arme Type Start offset Eru Image Name - = 3
Image Type: (' Data () Erwironment ) Pack
4

Image execute address ;: Ox 3000

Image start offzet : Oz | 400

5

m Werify *  Read | m Farmat |
4| [T | b

Alignment : Dx200 s ' '

il BT

Figure 2-11 SD_Writer Programming Setting

After programming done, the NuWriter displays the End offset of SD Writer. Remember to reserve
this space for SD writer.
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NUVOTON IEms——
|Devic:e Connected & He-Connectl

20181070
~| DDAt INUC9BODFE1YC.ini-v1.0

Chooze type [EMMCJSD
ebMCASD
Parameters
Type Start offget End offzet Image Name : SD_Witer Da,.l
Friter WBOOT 0400 (2chdd
Image Type: () Data () Environment @ Loader () Pack
Image execute address : 04 8000

Image start offzet : 0x | 400

& Program | B ey |£ Read | E Farmnat |

T | 3
il ExT |

4 |
Alignment : Ow200

Figure 2-22 Check SD_Writer Image Size

In this case, the end offset of SD Writer is 0x2c5d4. The size of one sector is 512(0x200) bytes.
That is, the end sector of SD Writer is (0x2c5d4/0x200 = 355). Hence, users have to reserve 355

sectors minimal for SD Writer while they format SD card.

2.1.2 Format SD Card
Use the NuWriter to format SD card. Remember to reserve space for the SD Writer. The space
depends on the size of SD Writer. In the example, as mentioned in section 2.1, reserve 355

sectors for SD Writer.
Choose type: Select “eMMC/SD”

1.
Click “Format” button.

2.
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' Muvoten NuWriter v1.0 ==

NUVOTON

2meA1a0rvme 4

Choosetype:  [eMMC/SD | ~| DORIit: [NUC9B0DFE1YC.ini-¥1.0 Device Connected 4 He-Ennnectl
eMMCSD
Parameters
Tupe Start offzet End offzet Image Mame : [50_Wiiter Ea,rl
friter uB0OT 0400 Qx2c5d4
Image Type: () Data () Enwironment @) Loader () Pack

Image execute addresz : 0« 8000

Image start offset : x| 400

2
&  Program | B Werfy | * Read IIE Format I

[ [ mn 3

Alignment ; 0200

sl ExT |

Figure 2-33 Format SD Card
Fill in 355 in Reserve space, and then Click “OK” button.

' Nuvoton NuWriter v1.0 = P
NUVOTON
2018/ 1/0701
Choose type: | eMMC/SD | DORInt: [NUC9BODFB1YC.ini-v1.0 Device Connected 4 He-Connectl
etMC/SD
Parameters
Type Start offset End u:uffset| Inane Mame - S0 wiiter
friter uBooT Nuvoton NuWriter - Format .
— . Loader () Pack
Reszerve space zectors [1 sector iz 512 bytes |
[ Cancel ] [ ]$
#*  Program | Bn  Werly | *  Read I m Format |
i [ m 3

Alignment ; 0x200 R

il BT |

Figure 2-44 Set Reserved Space Size

2.2 SD Card Content Structure
After programming the SD Writer and formatting SD card. Users could copy necessary files into
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SD card using PC. The content is different per user application. The following provides two SD
card content examples — one for Linux and the other for Non-OS.

2.2.1 Linux Kernel

For a Linux system, the SD card contains the config file, DDR initialization file, main U-Boot binary
file, SPL U-Boot binary file, U-Boot environment variables file, and Linux kernel image.

|| 980uimage

|| config

= enw.tt
MUCOE0DFE1Y Cini

|| u-boot.bin

F
£E

|| u-boot-spl.bin

Figure 2-55 SD Card Content For Linux System

® 980uimage: NUC980 Linux Kernel image
® config: Configuration file that tells SD writer how to write files
® env.txt: U-Boot environment variables file
® NUC980DF61YC.ini: DDR initialization file for NUC980DF61YC
® u-boot.bin: Main U-Boot binary file
® u-boot-spl.bin: SPL U-Boot binary file.
2.2.2 Non-0OS

For Non-OS system, the SD card contains config file, DDR initialization file, Main U-Boot binary
file, SPL U-Boot binary file, U-Boot environment variables file, and application program.

Below is an example of files in the root directory of SD card.

|| config

= enw.td

|| HelloWaorld.bin

4 | NUC9B0DRE1Y Cini
|| u-boot.bin

|| u-boot-spl.bin

Figure 2-66 SD Card Content For Non-OS System

config: Configuration file that tells SD writer how to write files
env.txt: U-Boot environment variables file

HelloWorld.bin: application program

NUC980DF61YC.ini: DDR initialization file for NUC980DF61YC
u-boot.bin: Main U-Boot binary file

u-boot-spl.bin: SPL U-Boot binary file.
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3 CONFIG FILE

The config file must reside in the root directory of SD card. Other files are optional per user’s
need. The config file guides SD writer how to program files stored in SD card. The file name of
configuration file must be “config”, all letters are in lowercase. It provides the user a flexible way to
do a restricted modification without modifying the source code of SD writer.

This chapter has an example for programming Main U-Boot binary file, SPL U-Boot binary file, U-
Boot environment variables file, and Linux kernel image.

3.1 Config Support Options
3.1.1 Writetype [Type]

This option specifies the storage media. Select 1~4 according to the storage media to program.

® 1: SPI NOR Flash
® 2: SPI NAND Flash
® 3: NAND Flash

® 4:eMMC

3.1.2 DDRinitialization File [DDR]

The option name of DDR initialization file is [DDR]. The format is file name of DDR initialization
file. The DDR initialization file can get from the directory “sys_cfg” in NuWriter. There are five
DDR initialization files currently.

® NUC980DF61YC.ini

® NUCO980DF71YC.ini

® NUCO980DK61Y.ini

® NUC980DK61YC.ini
® NUC980DR61Y.ini

New DDR initialization files or updated files may be added into NuWriter in the future. Users could
always find latest file in “sys_cfg” directory of NuWriter tool.

3.1.3 Loader [Loader]

The option name of Loader is [Loader]. Format is file name, execution address.

For instance, the loader for NAND boot is u-boot-spl.bin and execution address is 0x200. User
has to fill in:

| u-boot-spl1.bin, 0x200 |

3.1.4 Environment Variable [Env]

The section name of Environment variable is [Env]. Format is file name, offset
For instance, the file name of environment variable is env.txt and offset is 0x80000. User has to
fill in:

| env.txt, 0x80000 |

Note that the default offset of U-Boot environment variable is 0x80000. If you set different offset
here, you also have to rebuild U-Boot with new setting.

3.1.5 Erase [Erase]

The SD writer supports whole chip erase and partially erase. The section name is [Erase].
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User can set EraseAll=1 for whole erase. Following is the example:

[Erase]
EraseAll=1

User can set the first erase block number to “Start”, and total erase block counts to “Length”.
Following is an example to erase from block 5 to 10.

[Erase]
Start=5,Length=6

3.1.6 Data [Data]

The SD writer supports up to 10 Data files. The section name of these data files are [Data0],
[Datal], [DataZ2], ... to [Data9].

User can choose any section from those ten sections. For example, if user has 3 data files, the 3
sections can be [Data0], [Datal], [Data2], or user can also choose section [Datal], [Data3],
[Data’s].

The format of Data section is file name, offset. For example, user wants to write u-boot.bin to
0x100000, and write 980uimage to 0x200000. User has to fill in:

[Datal]
u-boot.bin, 0x100000

[Datal]
980uimage, 0x200000

3.1.7 User Defined [UserDefine]

The SD writer supports user definition for SPI. User can define page size and spare area size of
SPI NAND. Besides, user can define SPI Quad mode read command, read status command,
write status command, Quad mode enable value of SPI Flash status register, and dummy byte.
Section name of user defined SPI attributes is [UserDefine].

The format of page and spare area size is PageSize=SPI NAND page size, SpareArea=SPI
NAND spare area size. Note that the size is in decimal format.

For example, user defines SPI NAND page size is 2048 and spare area size is 64, he has to fill in:

| Pagesize=2048, SpareArea=64 |

The SPI NAND page size and spare area size differs from SPI NAND Flash model. This
information can be found in SPI NAND’s datasheet. Below is an example that SPI NAND’s
datasheets describes its page size and spare area size.
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Main Memory Array (2,048-Byte)
ECC Protected Spare Area (64-Byte)
A A
r AY4 Al
Page Sector 0 Sector 1 Sector 2 Sector 3 Spare 0 Spare 1 Spare 2 Spare 3
Structure
(2.112-Byte) 512-Byte 512-Byte 512-Byte 512-Byte 16-Byte 16-Byte 16-Byte 16-Byte

Figure 3-11 SPI NAND Flash Architecture

The format for Quad mode command is QuadReadCmd=Quad mode read command,
ReadStatusCmd=Read status command, WriteStatusCmd=Write  status command,
StatusValue=Quad mode enable bit in SPI Flash status register, DummyByte=dummy byte length
in Quad mode read command. Note that the command here is in hex format. Below is an
example:

QuadReadCmd=0x6B, ReadstatusCmd=0x35, WriteStatusCmd=0x31, Statusvalue=0x2,
DummyByte=0x1

SPI Quad mode read command and relative information can also be found in SPI Flash

datasheet .
Ics \
{
Mode3 0 7 8 9 21 2 23 31032 33 34 35 36 37 38 39 40
CLK “wodeo | ] [Uul........JLUU]
|<— Instruction —I-F— Column Address[15:0] —»f=— Bglg:::y
DI —
D AN AT © O GHED 0.0 Gl 0.0 T
DO High Impedance —_—
(109 0.0, N
High Impedance —
—
High Impedance e
103 77X 3 7
* *
_ Data Data
* S MSE Out 1 Out5

Figure 3-22 SPI NAND Flash Quad Read Command

3.2 Example of config File

The following config file is an example to write SPL U-Boot (u-boot-spl.bin), Main U-Boot (u-
boot.bin), environment variable file (env.txt), and Linux kernel image (980uimage) to NAND Flash.

[TYPE]

//Format: write type (1~4)

//1: SPI NOR 2: SPI NAND 3: NAND 4: EMMC
3

[DDR]
//Format: file name
// NUC980ODF61YC.1ini
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// NUC980DF71YC.ini
// NUC980DK61Y.ini
// NUC980DK61YC.ini
// NUC980DR61Y.1ini
NUC980DF61YC.ini

[Loader]
//Format: file name, execution address
u-boot-spl.bin, 0x200

[ENV]
//Format: file name, offset
env.txt, 0x80000

[Datal]
//Format: file name, offset
u-boot.bin, 0x100000

[Datal]
//Format: file name, offset
980uimage, 0x200000

[UserDefine]
PageSize=2048, SpareArea=64

QuadReadCmd=0x6B, ReadStatusCmd=0x35, WriteStatusCmd=0x31, Statusvalue=0x2,
DummyByte=0x1

There are some limitations of config file as listed below:

® No space is allowed to precede the option for each line.
® Only “/” comment is allowed at the beginning of each line
® String in “[]” is not allowed to changed.
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4 PROJECT SOURCE FILE

This chapter gives an overview of SD Writer source code. Users can modify the source code per
their application.

4.1 Development Environment

Keil IDE is used as Non-OS BSP development environment. To support ARM9, MDK Plus or
Professional edition shall be used.

MDK Edition

Professional Plus Essential

All-in-one solution Supports all microcontrollr Supports selected Free with code size
including Middleware cores and Middleware Cortex-M limit:
32 KBytes

Device Support

Arm Cortex-MQO/MO+/M3/M4/MT
Arm Cortex-M23/M33
Non-secure only

Arm Cortex-M23/M33
Secure and non-secure

ArmvS-M Architecture Models
including Fastodel

Arm SecurCore®

414 X & & <«
X X X X %X <

LS & & <«
X X X X < <

IArmT": ArmS™, Arm Cortex-R4

Figure 4-11 MDK Edition Selection

4.2 Function of Source File
After opening the SD Writer project in Keil IDE, the project window shows a project structure as
shown below.

Project e @
=% Project: SD_Writer -
S SO Writer

=5 User

main.c
diskio.c
sDGlue.c
Processlni.c
spiflash.c
sdgluel.c
sd.c

spinandflash.c

EEEEPEEEEE

nand.c

[ 1 Libraries
Ed FATFS

=] Project Books | {3} Functions | (), Templates
o

Figure 4-22 SD Writer Project Structure

=l

The following lists the files that may need to be modified during customization and their functions.

Apr. 19, 2019 Page 12 of 15 Rev 1.01



NUVOTON NUC980 SD Writer
=

main.c: main program for SD Writer

diskio.c: Low level disk I/0O module skeleton for FAT file system
SDGlue.c and sdglue2.c: SD Glue function for FAT file system
Processlni.c: Process config file

spiflash.c: SPI NOR Flash driver

sd.c: SD driver

spinandflash.c: SPI NAND Flash driver

nand.c: NAND driver.
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5 REVISION HISTORY

Date Revision Description
2018.12.28 1.00 1. Initially issued.
2019.04.19 1.01 1.  Editorial Change
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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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