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T M

NuWriter;ENUC980 £ 5HyEER: T 5. - FEHHEPC 5 FH VRS K LR IAES - (& A UK IRFRR B TR
SETIRE - NuWriter T HAER B A &£ #8 & R FIUSB ISPHEFEACPC {5 FAYHERES - 7l FH USBE
Tk - Kimagefd R S AR M 7 (NAND Flash ~ SPI Flash={eMMC/SD) - i EfH%
NUC980 %51 #k 7 otk N HIIVURERATE /574 -

eMMC/SD [t
SPI Flash Fat&

® NAND Flash ff#
USB ISP Gt

DL_FVUFEBAHE T =2 EPower-on Settingi5EfE; 1 E - NUC980 251 5 F Btk /% B Power-on Settingk
FEEE ST RE S AEIIRE - BB EEE - QSPIORF SRV EESE « BT 23 fIITAGY  HI &L A/

EZEIJAE - Power-on setting o] D477 7 B 38 f b 1Y 45 55 B BE SW2 255t & H ¥ FE T A > $5 #E B
SW2.1~SW2.105% & £ ON/OFF 73 HI| ¥ fE £ GPIO PGO~PG9 Ml fir gy {27 £0/1 - Table 13 #it&{#
Power-on Setting{i7 TTHIE# °

USBlw 1075 15848 USBID
0 = USBUHI0/E Fs—({FUSB I - (SYS_PWRON[16])
1 = USBIi 101 fy—{E USBES A

BE e e BTSSEL

00(ON ON) = USBIf# (SYS_PWRON[1:0])
01(ON OFF) = eMMC/SDRH#
10(OFF ON) = NAND Flashfff
11(OFF OFF) = SPI Flashfgf#% -

QSPIOHG4E
0(ON) = QSPIOF%4$%30 MHz ©
1(OFF) = QSPIOH4850 MHz °

QSPIOCKSEL
(SYS_PWRON][2])

B e R 2 2 /ERE
O(ON) =ff LB Z 1R BF e a2 -

1(OFF) =f£ LB Z & B T ERF S5 RE

WDTON
(SYS_PWRON]3])

ITAG M TEIZE A /BERE
0(ON) = PA[6:2] i Fi]1/OUif L1 »

1(OFF) = PG[15:11] AJTAG/TH] °

JTAGSEL
(SYS_PWRON[4])

UART 0 & tH BRe& RS BERE /52
O(ON) = UART Ofi tHFR NS (E6E

1(OFF) = UART Ofi tHiFR 8 aHUE fERE Z5H -

URDBGON
(SYS_PWRONI5])

NAND Flash BYEA/\(Page size)3EfE

00(ON ON) = NAND Flash E A/[NEE#E2KB o

NPAGESEL
(SYS_PWRON([7:6])
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01(ON OFF) = NAND Flash B A /[NE§EAKB -
10(OFF ON) = NAND Flash B k:/[\jSEFE8KB
11(OFF OFF) = {84 -

SW2.10/ SW2.9 |[HANEE

& BTSSEL = 01(ON OFF)H% » 145D / eMMCEH

1% > MISCCFG 2K & = i AL SDO /
eMMCOE(ZSD1 / eMMCL1 -

11(OFF OFF) ={{¢SD0 / eMMCO(GPC) Bl -

Hfth=fSD1 / eMMC1(GPF) [ -

‘& BTSSEL = 10(OFF ON), iENAND FlashB#f#%,
MISCCFG F 2K x€ #2NAND Flash ECC 75&fz

00(ON ON) = NAND Flash 7% ECC B ©
01(ON OFF) = NAND Flash ECCH£1£BCH T12 ° |\MISCCEG

10(OFF ON) = NAND Flash ECC3%BCH T24 - |(SYS_PWRONI[9:8])
11(OFF OFF) = {184 -

‘EBTSEL = 11H% » {/£SPI Flashff#% > MISCCFG
JEFESPI Flash AU FIE L R -

00(ON ON) = &2 1-bit SPI-NAND

Flash ©

01(ON OFF) = &L & 4-bit SPI-NAND
Flash -

10(OFF ON) =&} 24 &£ 4-bit SPI-NOR Flash -
11(OFF OFF) =5k} & & 1-bit SPI-NOR Flash °

Table 1 Power On Setting
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1.1 NAND Fai#%

Enable FMI-NAND clock
Set MFP
SPI control setting

l

Default -
Page size 2KB + 64
ECC - BCH8

Get NAND
Device ID

No

Read ONFI
T

ONFI
Supported?

o3
Yes o

Read One Page to
SRAM

Check Header Tarech—

DRAM setting

Calibration
Lt l
BCI"' T8 BC}T 2 BCH T24 ECcC i

1 mage from

| repomess | | porst | | pgesont | | piae NAND 1o DRAM
Y

( USE Boot ) NAND Booting OK

Figure 1-1 Nand Startup Flow

NAND Flash B #7172 (45 HIPWRON[7:6] & & Page Size » 125 HIPWRON[9:8] 5 & 5 NAND Flash
ECC Type » 1% H #EHNAND FlashrBlockOfif Ef&HE HyBoot Code Marker(£254.3.1. 1) &4
IEE - AR A WS S T — {IH Block 2 i 2218 BH 1 iy Boot Code Marker /& 45 IEfif - & BlockO ~
Block1l - Block2 - Block3#R A~ F#&5E(Header) F1#yBoot Code Markert§ - RIBk[EIE|USBEI - & (EH
FETHE R ERERS > 12 D ACETTDDRYIIALSHELE » ik g4 sEEE] 1Y Loader Imagetd BE(¥}E
HIDDRAYALE - f H ki LT - BI5EENANDBAMRYRAR < JEE  Loader Hr{Eiimage/i HHEFHHI
DDR£: #4119 44 £ J& K = #8 48 —{i# Block /N » B[JLoader Image + Header + DDR Parmater < Block
Size -
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1.2 SPIGEf&

0lb
4-bit NAND

Enable SPI0/PDMA clock
Set 1-bit MFP
Set SPI clock to 50 or 30 MHz
(PWRCON[Z])
SPI control setting 00k
Initial PDMA SPI RX channel 1-bit NAND

Disable Quad mode
1. Write Enable (0x06)
2. Read status register (0xf + 0xB0)
3. Write status register (0x1f+ 0xB0)

<k PWRON[S]
=11b

106
Yes 4-bit NOR

1-bit MOR.

Reset NOR
(0x66+0x99)

l

Read 512 bytes to SRAM
by 1-bit mode
(0xBC000000)

e <oz
¥

Load one page data
Read 512 bytes to SRAM

DRAM setting e Mateh
Calibration ¥
\ L Get SPIinformation (page
1-bit moda Enable quad mode size, spare size, -+-)
L Configure MFP
Send quad read emd. address
Send emd Set SPI Quad input mode
Set PDMA Set PDMA
Tngger PDMA
DRAM setting .
Nt maatch Calibration bt ‘“""S—l
1-bit mode
Enable Quad mode
Send emd Configure MFP
Set PDMA Write Enable (0x06)
Not match Write status register (Ox1£+ 0=B0)

Read status register (0xf+ 0xB0)

Image load frem Image load from
SPI Flash to SPI Flash to
DRAM DRAM Send quad read emd, address

Set SPI Quad input mode
Set PDMA
Trigger PDMA

l |

Disable PDMA RX
Disable PDMA RX Disable SPI0 quad mode
Read NOR flash

v
{ USEBoot | SPI Booting OK
Yas

Disable PDMA BX +
Image load from
SPIFlash to
DRAM

l

Disable PDMA RX
Disable SPI0 quad mode
v Read NOR flash

{ USEBoot

W ait for trans;

SPI Booting OK

Figure 1-2 SPI Startup Flow
SPIFAI% % E#EH(SPI Flash10x00000001i7 E 5k E f#EIH HyBoot Code Marker(£:54.4.1.156)/Z

Apr. 22, 2019 Page 7 of 73 Rev 1.12



NUVOTON NUC980 NuWriter
=

T IEHE - AR IERERBEEIUSBRAE - EEEH T HYBoot Code Marker (Bl EHE - 2 T 2/HET TDDRAJ4G
L2 HEUE - RE G 3EEEFLoader ImageE LK EFIDDRAYLE - If HPEE#TT > BI5%E
X SPIFAFEH TR
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1.3 eMMC/SD Gt

Enable FMI-SD clock Enable SDH clock
Set 3D0 MFP Set SD1 MFP
Set DO clock to 300KHz Set SD1 clock to 300KHz
Configure SD0O Configure SD0
Send 74 clock to power on Send 74 clock to power on

r
‘@ Read sector 2 to SRAM
H

Is 5D
Check Header Natch
.&..5 L
No
¥
Yes DEAM setting.
o—a  Unkmown Calibration

Yes

¥
Send CMD2, CMD3 Mot Match L,
Get RCA
Set SD clock to 12MHz Load Image from
SD to DRAM

A 4

Set data width and
block length

¥

( SD Booting OK )

[ USE Boot |

Figure 1-3 eMMC/SD Startup Flow

eMMC/SD B # 1% {5 1l PWRON[9:8] i & 2 eMMCO/SDO 3 & eMMC1/SD1 » H % 3 Hl eMMC
0x00000400 iz & 2k 1 & A% 5H 1 yBoot Code Marker(£:%4.5.1. 1% 6f1) /& & 1EME - WI5R A =R BEE]
USBFRA% - E1E5HyBoot Code Marker eI (EHfE » $#  sK#E{TDDRYIIA(L 2B E » B f% &I A
SEHUEHILoader Image g #UFE EFIDDRINVALE » I HEUEZSETT - BI52eMMC/SDEIEATRAE -
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1.4 USB BFEt¥

o

Dowmnload
xusb bin to
Yes DRAM
¥
Download DDR
setting to
SEAM
h
DRAM Setting
Cahibration
L

USE Boot OK |

Figure 1-4 USB Startup Flow

USBR %1% 55 —EEh{F & F R DDRSE WAL - AT A& ERFPClmHINuWriter 2 - NUC980:I1 H 5
fENuWriter{2DDRSEUHAIIA(E » S8Rk iR G & X xusb.binilll H ki A #{T > FhiFxusb.bini&E(E
ALK EF ELPCli I NUWriter & i o
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2 ZEEUSBEEEIRER

NuWriter A {E B H 22 45USB VCOMEEENTE (A RE [ FINuWriter T2 » USB VCOMBEES)FE =Y 448
TG IRIE TP EREST -

SEEL R E G BINUCI80 £ 51 i H A #USB cable i #2{% » B BINUCI80 £ 51| H (B IR 2 1%
Windows & 45 #r (USBRER - 12 BRI SEHUEI T WinUSBANUVCOM . exe il i 27 45 B2 =X (Figure
2-1) -

i5) Setup - WinUSB driver(Nuvoton VCOM) oo

Welcome to the WinUSB
driver(Nuvoton VCOM) Setup
Wizard

This will install WinJSE4MUYCOM 1.0 on your computer.

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

Clidk Mext to continue, or Cancel to exit Setup.

Mext = |I Cancel

Figure 2-1 WinUSB4NuVCOM Driver Setup (1)
AER2 ¢ #5T “Next” « iE(EEE A S s R R 2 42WinUSBANUVCOM 1.0 BEEhf2 = (Figure 2-2) -
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i[E—,l Setup - WinUSE driver(Muvoton VCOM) r —m——

Select Destination Location
Where should WinUSB driver (Nuvoton VCOM) be installed?

* Setup will install WinUSE driver (Muvoton YCOM) into the following folder.

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

C:\Program Files \WinUSB4MuVCOM Browse...

At least 19.8 MB of free disk space is reguired.

[ < Back l[ Mext = ]’ Cancel

Figure 2-2 WinUSB4NuVCOM Driver Setup (2)
BR3¢ R ) AR L e A B PR VIR HRERE 1&4% [~ “Next"(Figure 2-3) -

S
i5) Setup - WinUSB dril.rer(Numtl_ ESREE T

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

i Setup will create the program's shortcuts in the following Start Menu folder.

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

inUSE driver(Nuvoton YCOM Browse...

[ < Back ][ MNext = J[ Cancel ]

Figure 2-3 WinUSB4NuVCOM Driver Setup (3)
HERA T “Next”(Figure 2-4) -
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iB) Setup - WinUSB driver(Num- L= ] o

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

' 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. |

inlJSB driver(Muvoton VCOM Browse...

|
< Back ][ Mext = J [ Cancel ]
Figure 2-4 WinUSB4NuVCOM Driver Setup (4)
SRS 37K “Install”(Figure 2-5) -
. B
jB) Setup - WinUSB driver(Nuvotan VCOM) | |
Ready to Install
Setup is now ready to begin installing WinUSE driver (Wuvoton VCOM) on your
computer,

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

Destination location: &
C:'\Program Files\WinUSE4NUVCOM

Start Menu folder:
WinUSE driver{Nuvoton VCOM)

< Back ]| Instal |[ Cancel

Figure 2-5 WinUSB4NuVCOM Driver Setup (5)
SEEG 1R “Finish” » 52 USB VCOMEEFHFE =AY 2245 (Figure 2-6) -
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Device Dnver Installation Wizard

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

Driver Name Status
s Nuvoton NuVCOMDevic... Device Updated

[=a}
]
el

| Finsh | | Cancel

Figure 2-6 WinUSB4NuVCOM Driver Setup (6)

ZUSB VCOMBBENEUIAASER & » (55 7] B 1T TERS LR YWindows {35 S 40 iEa% & B 1T (= HE]
FHHEE - HE(T H B A A S ERYUSBEE - (17 7Tk Device Manager & £[“WinUSB driver
(Nuvoton VCOM)” - B FBEENTE A picry 2258 #(Figure 2-7) -
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File Action View Help
x| nEE BE & 2 %%

& Computer Management || 4 3 OAPCDO01535 Actions
a (it System Tools > -2 Acute PC-Based Instrument
i (B Task Scheduler - Computer
i §a] Event Viewer 1 Disk drives
I» Global Logs "a. Display adapters
> | Shared Folders l_i:: DVD/CD-ROM drives
- &% Local Users and Gri % Human Interface Devices
» &) Performance g IDE ATA/ATAPI controllers
&= Device Manager = Keyboards
4 5 Storage -+ Mice and other pointing devices
= Disk Management l,i:l Monitors
4 Services and Applicat - '-_7." Network adapters
L¥ Broadcom NetXtreme Gigabit Ethernet
-5 VMware Virtual Ethernet Adapter for VMnet1
i ViMnet8

Device Manager
Mare Actions

4 B, NuBULKDeviceClass

/& WinUSB driver(Nuvoton VCOM) |
> -W{ Portable Devices

» Y Ports (COM & LPT)

|.> .

b

n Processors

fr;:‘ﬁ' Sound, video and game controllers
|:>--!k System devices
[> - ﬂ Universal Serial Bus controllers

Figure 2-7 Nuwriter VCOM Device

Apr. 22, 2019 Page 15 of 73 Rev 1.12



NUVOTON NUC980 NuWriter
=

3 USB ISP &5

NUC980 51| - Bt iE 8 Power-on Setting L5 EFA KR /774 - Power-on Setting o] LUZE#FfEEH_
HIFEHEGHREISW2.1~SW2.1055% E fHRATHAE « Z2BIAKER - ZEfEUSB ISPIESY » FZEN L HEHERARISW2.1 )%
SW2. 2835 7 F50n » HAFE EESE T3 ¢

At E Sw2.2 Sw2.1
USB ISP B Oon Oon
eMMC/SD Bt On Off
NAND Pt Off on
SPI Bt Off Off

Bi&EtR - FyPower-on Setting$SHEEHRISW2. 1F1SW2.25% 5 BUSB ISP » [ # A Tera Term&&
et 45 B & FBoot from USB(Figure 3-1) ©

. COM23:115200baud - Tera Term VT ™

File Edit Setup Control Window KanjiCode Help

4 |

Figure 3-1 NuWriter USB ISP Mode
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|
4 B TERINRESRY

B B BB B i 9 NuWriter T EL#07T “NuWriter.exe” » 38§12 H 2 5 B (NUC980 series) & Fi i IA 5 F Bl g%
(NUC980DF61YC.ini)#EfEDDR {28 (Figure 4-1) » 5k T “Continue” - ‘& NuwriterE# 453 5 2h
BF > (B T DS E BB SR E AT A E R A B R Finish get INFO”(Figure 4-2) » B[IT]
FAgAER < JEE - REHS A HREIWINUSBANUVCOMEREFE HINuW iter T LA A -

MNuvoton NuWriter v1.0 &
NUVOTON IE——

Selecttarget chip

|NUC380 series v|

Select DDR parameter :

| NUC3B0DFE1YCiini -

e Cuit 2 Continue(s) |

[¥] &uta to countinue

Figure 4-1 NuWriter Set Chip/DDR
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COM23:115200baud - Tera Term VT ST

File Edit Setup Control Window KanjiCode Help

Hil »

>, PCLE: ThOMHz

FILFIIL

Ing

Finish get INFO!!

Figure 4-2 NuWriter Console Message

41 BMEEE

{5 P AT LAENuwriterifi g3 4 25 73 HFPC Toolhfist ~ FWHRSE K DDR2:Eih 5% (Figure 4-3) - #AG R /EH &S
diFlash Type =0 - B xConnection Statei#$fl » Jil_FFunction ControltR &5 = (&R 47 4H-& M ik
(Figure 4-4) - Flash Type T =758 B2 F & 5% Flash Type - F4EH N AAYFunction Controlff &5
#PC AR E SiEFlashFTZEERRHYIIEE 5 Connection Statef# #fl /& R 2K B HINuwriteryUSBAEE - FiEr
USBERENTE R 2248 -
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@ Nuvoton Nuwrite[vL0] PC Tool Version Number (=l S|
NU VO T O N N
FW Version Number DDR Version Number
Choose type: [DDRISRAM VI DDR Init: NUCgB(][)FE,]YC Cevice Connected & Re-Connect
DDR/SRARM

[ DTBiile: CAnucd8l-evb.dtb Erowse
Choose file ChHello.bin G il

Execute address Ox G000 DTE address: 0x 1400000
Option: (") Download only (@) Download and run
Status :

il ExT

Figure 4-3 Nuwriter Version Number

0 Nuvoton NuWriter v1.0 E=REE X
NnuvoTonNn g
COTB/11/0700 Flash Type Connection State
IChDDSB tvpe: [DDRJ'SRAM VI DDR Init: NUCI80DF61Y C.ini-V1.0 |Device Connected # FRe-Caonnect |
DDR/SRAM

[ DTBfile: CAnuciil-evb.dtb Browse
Choosefile : CiHello.hbin 72 B

Execute address 0x 8000 DTB address: 0x 1400000
Option: (") Download only (@) Download and run
Status

‘ | | 3 Download

Function Control Pane 4 ExT

Figure 4-4 Nuwriter Operating Window
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4.2 DDR/SRAM ER
NUC980 4, F fefitLinux KernelfIE(EE £ 450YBSP » {5 % 7] LA{sH I DDR/SRAME R RS £ 50 R A A
AT © 5940 > LinuxNf% Device treef# FIRIDTBAE Z&th o] DAfHE A% RS -

421 BIERE

—

0 Nuvoton NuWriter v1.0

NU VO T O N E e ——

2018/11/07-v01
Choose type [DDF{!’SRAM 1 VI DDR Init : NUCI980DF61YC.ini-V1.0 Device Connected & Re-Connect
DOR/SRAM

[[] DTBfile : Chnucisl-evb.dth Browse
Choose file : CAHellakin Gl - s 2

Execute address 0« 8OO0 3 DTBaddress: 0x 1400000
Option: () Download only (@) Download and run 4
Status

‘, | 2 Download |5
)l ExIT

Figure 4-5 NuWriter — DDR/SDRAM Mode (1)

ficigFigure 4-50BRRI T/ DDR/SRAMIES T » jKfimagets ZZ E ## T #; F|DDRESRAMELEAE 1 - #2(F
BRI ¢

1. i ‘DDR/ISRAM’fH -

2. EfEEImagefg# -

3. g AlmagefE ZE AEDDR/ISRAMIY{iiE - JE & © & HiGE|DDRH » R EuZlgtayDDR » £

& IMB KH[H] -
4. #EFE’Download only”si 2% "Download and run” » HLEEIES{F T &8 E T -
5. ¥ “Download” -
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€ Nuvoton NuWriter v1.0 E=NIEN X

2018107

Choose type: [DDRISRAM 1 V] DDR Init: NUCI980DF61Y C.ini-V1.0 Device Connected & Re-Connect
DDRYSRAM
2 @ DTBfile;  [FinuciBl-evb.di & Browse |3
Choose file : ChiHello bin = Browse 5
Execute address 0x 8000 6 DTB address: 0x 1400000 4

Option: () Download only (@) Download and run 7

Status :

‘ | * Download |8

il ExT

Figure 4-6 NuWriter — DDR/SDRAM Mode (2)

ficiEFigure 4-6:EREI T LL{EDDR/SRAMEE T T » $flmagefsZEfiLinux Device treef#i FYDTBAE Z—
#C T #k ZDDRESRAMELEAE T » #RAIEDERAIT ¢

1. ¥4 “DDR/SRAM’fEL -

2.  /JEDTB

3. EEEDTBREZX

4. i ADTBFEZEAEDDR/ISRAMAIfiZHE. JF 5 © A HImage fEZEEZE.

5. EfEImagefFE o

6. i AlmagefE K AEDDR/ISRAMIYiL YL » JEE © EEHHiHFEIDDR Y » N iR75tYDDR » &%
& 1IMB R[] -

7. #EPE’Download only =235 "Download and run” » [tHEEIEEF T E{8 BT ©

8. ¥ “Download” -

4.3 NAND Flashi&E=

NAND# = 7] DL Image £ Z£ 8 25 2 NAND Flash - Imagefs ZE R #8 B Loader ~ Data ~ Environment -
PackUfg I o iy Hor—7 o

431 Imagef¥ZERItE

4.3.1.1 Loader Z/g&

Loader FEEEAE ARV E —LF25 » LoadersyéMain U-BootfISPL U-Bootii{E&h47 » Main U-Boot
ESEELTEEAYU-Boot » SPL U-Booti#Main U-Boot{#:NAND/SPI NAND Flash#%] DDR #{T - SPL U-
Boot XA NANDFISPI NAND bootif 74 & %] ; SPI Bif&skeMMC/SD B4 H 222 Main U-Boot - SPL
U-Boot A4S bk THEL £50x200 » Main U-Bootfy##45 (i i &0XE00000 - FNUC980 455 A FEE S
B ! LoaderIFEiImagelih{T » NIRE—&E ZfF i Loader » —fAE= 2 7] DA{HE A LoaderBIRE A K
EB%E—THITIER - Loader Imagel f132bytesiy & iE (Header) FIDDR & H& fifi 5k » Figure 4-7
FsLoaderfiZEfyImagetg =, -
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0x0 0x4 0x8 0xC
0x00 | Boot Code Marker Execute Address Image Size Reserved
0x10 Reserved
o ? g
s a 3 . o
® » @ @ g 5
) b P Y Y o 3 = = o
L = [ =4 pad wn 3 o o o
® o o G G < < o o o
2 z 3 3 3 s | 2 2 3 3
0] Q o o o [0} o) Q. o o
0x20 DDR - Initial DDR - Counter DDR - Address 0 DDR — ValueO
Marker
0x30 DDR - Address 1 DDR - Value 1 DDR - Address 2 DDR - Value 2
0x40 DDR - Address 3 DDR - Value 3 DDR - Address 4 DDR - Value 5
0x50 DDR - Address 5 DDR - Value 5 DDR - Dummy DDR - Dummy
0x60
uBoot

Figure 4-7 Boot Code Header
Boot Code Marker = {0x20,'T",'V',/N'} -
Execute Address = #%E##IBR jéfLoader ###IFI{ Execute Address } fiT & -
Image Size = {Loader fEZEE[E} -
Page Size = {SPI NAND Flash E K/]\} »
Spare Area = { SPI NAND Flash Spare X/]\} -
Quad Read cmd = { SPI Flash Quad Read 5%} -
Read Status cmd = { SPI Flash Read Status 5%} -
Write Status cmd = { SPI Flash Write Status 54} -
Status Value = { SPI Flash Status g} -
Dummy Byte = { SPI Flash Dummy Byte X/} »
DDR - Initial Marker = {OX55AA55AA} -

DDR - Counter = DDRZ#IVEE > EiTHEFigure 4-8F7#DDRENUCI80DF61Y.ini » B DIFE
NuWriter\sys_cfg\tfi#% 2| [HA% 2% -
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MNuvoton NuWriter v1.0 u

NUVOTON I————

Selecttarget chip

NUC380 series -

Select DDR parameter

MUCHB0DFET Y Cini -

er| Cluit g Continue(?)

[¥] Auta to countinue

Figure 4-8 NuWriter — Select DDR Parameter
Figure 4-9 NUC980DF61YC.ini {£/ifJZ DDR Ay -

7] NUC9BODF61YC.ni - . e (5] S

File Edit Format View Help

0xB0000000=0x00000001
0xB0000264=0xC0000018 i
0xB0000220=0x01000018
Ox55AA55AA=0x1
Ox55AA55AA=0x1
0xB0002028=0x53DCD84A
0xB0002008=0x00008014
Ox55AA55AA=0x1
0x55AA55AA=0x1
Ox55AA55AA=0x1
0xB0002000=0x0003047E
0x55AA55AA=0x1
0xB0002004=0x00000021
Ox55AA55AA=0x1
0xB0002004=0x00000023
Ox55AA55AA=0x1
Ox55AA55AA=0x1
Ox55AA55AA=0x1
0xB0002004=0x00000027
0xB0002020=0x00000000
0xB0002024=0x00000000
0xB000201C=0x00004000 |
0xB0002018=0x00000332
0xB0002010=0x00000006
0xB0002004=0x00000027
Ox55AA55AA=0x1

Ox55AA55AA=0x1

0x55AA55AA=0x1
0xB0002004=0x0000002B
0xB0002004=0x0000002B
0xB0002004=0x0000002B
0xB0002018=0x00000232

»

m

4 }

In1,C .

Figure 4-9 NuWriter - NUC980DF61YC.ini
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NUC980DF61YC.iNINELI T + (EIEDDRH A EEFTUR » AHEEIALTE)
: 0xB0000000=0x00000001
: 0xB0000264=0xC0000018
: 0xB0000220=0x01000018
: Ox55AA55AA=0x1

: Ox55AA55AA=0x1

: 0xB0002028=0x53DCD84A
: 0xB0002008=0x00008014
: Ox55AA55AA=0x1

: Ox55AA55AA=0x1

: Ox55AA55AA=0x1

: 0xB0002000=0x0003047E
: Ox55AA55AA=0x1

: 0xB0002004=0x00000021
: Ox55AA55AA=0x1

: 0xB0002004=0x00000023
: Ox55AA55AA=0x1

: Ox55AA55AA=0x1

: Ox55AA55AA=0x1

: 0xB0002004=0x00000027
: 0xB0002020=0x00000000
: 0xB0002024=0x00000000
: 0xB000201c=0x00004000
: 0xB0002018=0x00000332
: 0xB0002010=0x00000006
: 0xB0002004=0x00000027
: Ox55AA55AA=0x1

: Ox55AA55AA=0x1

: Ox55AA55AA=0x1

: 0xB0002004=0x0000002B
: 0xB0002004=0x0000002B
: 0xB0002004=0x0000002B
: 0xB0002018=0x00000232
: 0xB000201Cc=0x00004781
: 0xB000201Cc=0x00004401
: 0xB0002004=0x00000020
: 0xB0002034=0x00888828
: Ox55AA55AA=0x1

: Ox55AA55AA=0x1

Tine : Ox55AA55AA=0x1

Tine 40: Ox55AA55AA=0x1
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Tine 41: Ox55AA55AA=0x1
Tine 42: Ox55AA55AA=0x1
Tine 43: O0x55AA55AA=0x1
Tine 44: Ox55AA55AA=0x1
Tine 45: Ox55AA55AA=0x1
Tine 46: Ox55AA55AA=0x1
Tine 47: Ox55AA55AA=0x1

e NUC980DF61YC.iniN 25 a] LLETE H DDR - Counter = 46 > line 1DDRAYFRSE » R%I| ADDR-
Counter -

line 1 DDR - Address = {0xB0000000} - DDR — Value = {0x00000001} - DDRf5% V1.0 -
line 2 DDR - Address 0 = {0xB0000264} - DDR — Value0 = {0xC0000018} -

line 3 DDR - Address 1 = {0xB0000220} - DDR — Valuel = {0xC0000018} -

line 4 DDR - Address 2 = {Ox55AA55AA} - DDR — Value2 = {Ox1} -

line 5 DDR - Address 3 = {Ox55AA55AA} - DDR — Value3 = {Ox1} -

line 6 DDR - Address 4 = {0xB0002028} - DDR — Value4 = {0x53DCD84A} -

DARLIHE - - -

line 44 DDR - Address 43 = {Ox55AA55AA} - DDR - Value43 = {0x1} -

line 45 DDR - Address 44 = {Ox55AA55AA} - DDR - Value44 = {0x1} -

line 46 DDR - Address 45 = {OxX55AA55AA} - DDR — Value45 = {Ox1} -

line 47 DDR - Address 46 = {0X55AA55AA} - DDR — Value46 = {0x1} -
DDR2FHF AT i f7AG T A LL16bYts BI7% - A e HYER 73 FF 2L Dummy = {0x00000000} i &
U-Boot = 7¥fixLoader binary file -

Fi A FNand Flash §1Block0 - Blockl - Block2 > Block3 > Figure 4-10 & <& & :

0x00000000 U-Boot BlockO
BlockO
U-Boot Block1
Block1
U-Boot Block2
Block2
U-Boot Block3
Block3

Figure 4-10 NAND Flash Block 0~3
Figure 4-11 & EE{ENAND Flash SEHUHACHTE R - EZL AT
Boot Code Marker = {0x20,T",'V','N'} -
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Execute Address = 0x00000200 -

Image Size = 0x00003F3C -

Reserved = OXFFFFFFFF -

Page Size = 0x800 -

Spare Area = 0x40 -

Quad Read cmd = OxFF -

Read Status cmd = OxFF -

Write Status cmd = OxFF -

Status Value = OXFF -

Dummy Byte = OXFF -

Reserved = OxFF -

Reserved = OxFF -

Reserved = OxFF -

Reserved = OXFFFFFFFF -

DDR - Initial Marker = OxX55AA55AA -

DDR - Counter = 0xO000002E -

DDR - Address 0 = 0xB0000264 - DDR - Value0 = 0xC0000018 -
DAptsgeeE - - -

DDR - Address 45 = OxX55AA55AA - DDR — Value45 = 0x1 -
DDR — Dummy = 0x00000000 - DDR — Dummy = 0x00000000 -
Loader = address 0x00001a0 ~ 0x00001a0 + 0x0O0003F48 -
{HZFENAND FlashdiLoader ZIEEETRHILIT ¢

Loader Image + Header + DDR parmater < Block Size
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Address ol 2345 e[ 78 9a|b|lcld|le]| £
Boot Code Marker Execute Address Image Size Reserved
00000000 [20 54 56 4e[00 02 00 00[48 3f 00 00[ff ff ff ff]

SPI Information : Page Size, Spare Area, Quad Read cmd, Read Status cmd, Write Status cmd,
Status Value, Dummy Byte, Reserved

00000010 |00 08|40 00| ff|ff|ff|ff|ff|ff £f ff ff ff ff ff|

DDR - Initial Marker DDR - Counter DDR - Address 0 DDR - Value0
00000020 [55 aa 55 aal2e 00 00 00[64 02 00 b0[18 00 00 cO]
DDR - Address 1 DDR - Valuel DDR - Address 2 DDR - Value2

00000030 |20 02 00 bO[18 00 00 0l[aa 55 aa 55|01 00 00 00
00000040 |aa 55 aa 55 01 00 00 00 28 20 00 bO 4a d8 dc 53
00000050 |08 20 00 bO 14 30 00 00 aa 55 aa 55 01 00 00 00
00000060 |aa 55 aa 55 01 00 00 00 aa 55 aa 55 01 00 00 0O
00000070 |00 20 00 bO 7e 04 03 00 aa 55 aa 55 01 00 00 0O
00000080 |04 20 00 bO 21 00 00 00 aa 55 aa 55 01 00 00 QO
000000590 (04 20 00 bO 23 00 00 00 aa 55 aa 55 01 00 00 00
000000a0 |aa 55 aa 55 01 00 00 00 aa 55 aa 55 01 00 00 QO
000000k0 |04 20 00 bO 27 00 00 00 20 20 00 bO 00 00 00 0O
000000c0O |24 20 00 bO 00 00 00 00 1c 20 00 bO 00 40 00 0O
gooooodo |16 20 00 b0 32 03 00 00 10 20 00 bO 06 00O 00 00
000000e0 |04 20 00 bO 27 00 00 00 aa 55 aa 55 01 00 00 0O

DDR - Address 44 DDR - Value44 DDR - Address 45 DDR - Valued5
00000190|aa 55 aa 55|Ol 00 00 OO|OO 00 00 OO|OO 00 00 00|

Loader: address 0x000[)_01a0 ~ O0x000001a0+ 0x3f48
000001a0 |16 00 00 ea 14 f0 5f e5 14 £0 9f o5 14 f0O 9f e5

000001b0O |14 f0O 9f eb 14 f0 S5f e5 14 f0 5f e5 14 f0O 9f eb
000001cO |40 02 00 00 40 0Z 00 00 40 02 00 00 40 02 00 0O
oo0001do (40 0z 00 00 40 02 00 00 40 02 00 00 ef be ad de

Figure 4-11 Address 0x00000000~0x00001a0 of NAND Flash
4.3.1.2 DataZ¥gs

FE RS ERIREZEAZINAND FlashtFFrfs @aUarht » ST EAAy e o (B AfJIimage start
offsetf{E (T ¥ 75Page Size > Page Size EfxIENAND Flash#&FT1E) » & EDatafF itiENAND
Flashiy W& Az ik - 405 Image start offset = 0x10000 » Hij#Data 77 %] NAND Flash 0x10000 f9fr
ik o pE7 A FE BRI DUE BN A B IEE AT KECENAND Flash - fFla1ELinux Kernel F5227% L oader
RIFEHYImage it sk - Imagess & RE AR A iz il £50x8000 - AIIFEZKiLinux Kernel {EDatafiifs - L&
FI/0x8000/Y 17t ©

Nuwriter Tool %% YAFFS2£1UBIF SRifEfE % 447 17Image DataZ f8 15 5% ZNAND Flash#fErfirit: -
(A T LUZ B uBoOtslLinux S HUE ZE 2445 -

YAFFS2#.{EIn-band tags ImagessS41 | : (yaffs2fytagfiZ{F DATALZIE )

Apr. 22, 2019 Page 27 of 73 Rev 1.12



NUVOTON NUC980 NuWriter
=

| # mkyaffs2 --inband-tags -p 2048 rootfs rootfs_yaffs2.img |
--inband-tags : yaffs2fiytagfsi{ZEDATAE IR -
-p : 2ENAND FlashEry-A/]\(Page Size) -

Bl AT rootfs &kl A BR4E K rootfs_yaffs2.img » FEiFEENuWriter DA DataZl 857 22 fH ¥ FENAND Flashfy
firtk - AT Far-S B e YAFFS2 inband-tags 1528 : 4t flash &k erh

mount -t yaffs2 -o “inband-tags” /dev/mtdblock2 /flash |
YAFFS21J45 4% ] Diftyaffs2utils {4 5] -
UBIFS#EI{EImageds<4l T :

# mkfs.ubifs -F -x 1zo -m 2048 -e 126976 -c 732 -o rootfs_ubifs.img -
d ./rootfs

# ubinize -o ubi.img -m 2048 -p 131072 -0 2048 -s 2048 rootfs_ubinize.cfg
mkfs.ubifs {5 HEYSEERIAAIT

-F o BREREZE R SUR(E RV ZE B St mount.

-X ¢ BREGEAVEE L 0 "lzo", "favor_|zo", "zlib" B¢ "none" (7EE% © "1zo")

-m BN HIVOREER AN, st ENAND Flash—{E B AT AN ©

-e : HEERIEISIEAY AN (logical erase block size) - (R & B B2 R (PEB) & 128KiB » Ft USRI 3%
TE £5124KiB=126976 -

-c : B KRR BRI SERE (maximum logical erase block count) o
-0 AR -

ubinizeflf FHRYSBERIHAAT ¢

-0 AR -

-m 5/ N A AT AN, & NAND Flash—{# B YA/ -
-p : BEREIERRBE AN » 128KiB=131072 -

-O : VIDREFANI AL & -

-S * (S A B/ N A R Y RN FECUBIAEEH -
rootfs_ubinize.cfg N T :

[rootfs-volume]
mode=ubi
image=rootfs_ubifs.img
vol_id=0
vol_size=92946432
vol_type=dynamic
vol_name=system

vol_flags=autoresize
BT rootfs &kl AR BR4E ik ubi.img » FEEENuWriter DA DataZil #8557 2 FH B FENAND Flashidfizii: -
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i AN H < R a] R UBIFSTEZE et EflashEf e o

EHi g /sys/class/misc/ubi_ctrl/deviNZ » % NA B 10 © 56 » HIFXEWT -
mknod /dev/ubi_ctrl c 10 56

ubiattach /dev/ubi_ctrl -p /dev/mtd2

mount -t ubifs ubiO:system /flash
UBIFSHHERE < nI LAEmtd-utilsE (i F] -

Linux A% DR RF T B VAR 28 2 Sfiae B A P IE H AR BT =R

YAFFS2 :
File systems --->
[*] Miscellaneous filesystems --->
<*>  vyaffs2 file system support
<*>  Autoselect yaffs2 format
<*>  Enable yaffs2 xattr support
UBIFS :
Device Drivers --->
-*- Memory Technology Device (MTD) support --->
<*>  Enable UBI - Unsorted block images --->
File systems --->
[*] Miscellaneous filesystems --->
<*>  UBIFS file system support
[*] Advanced compression options
[*] LZO compression support
[*] ZLIB compression support
THRAEF 4R
H % it
1z0-2.09.tar.gz JRR 4 At R 4 T L.
&l Il
$ cd lizo-2.09
$ ./configure --host=arm-linux --prefix=$PWD/../install
$ make
$ make install
libuuid-1.0.3.tar.gz BB T R K URER AT T
$ cd libuuid-1.0.3
$ ./configure --host=arm-linux --prefix=$PWD/../install
$ make
$ make install
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mtd-utils.tar.gz mtd-utilsJFHE. 2 X dRemdi Sl T
=B F1]l1zo-2.09.tar.gzE&4-Flibuuid-1.0.3.tar.gz&4:
$ cd mtd-utils

$ export CROSS=arm-linux-

$ export WITHOUT_XATTR=1

$ export DESTDR=$PWD/../install

$ export LZOCPPFLAGS=-I/home/install/include
$ export LZOLDFLAGS=-L/home/install/lib

$ make

$ make install

yaffs2utils.tar.gz yaffs2dg< T H

$ make

4.3.1.3 EnvironmentZ/g&

T EEE Loader HUIRIREE - FEZENAEINAND Flashth s ErVArak - f#Loader & HUEHEUMHH FERY
BIE - (Kl ARV Image start offsetfy{E (FEEEEFPage Size) @ A ERFEnviromentZiIFENAND Flash
BN E Az 4l > 215EImage start offset = 0x10000 - HifEEnviroment?E#% %] NAND Flash 0x10000 H9fir

i - LoaderSB s M ERERATES 3 B2 0XB0000 » 41 Lf I fF IS MR AR R - tht RIRF (e U-
Boot s E °

env.txt {72 U-Boot AYEREE SO HEE - NAZREIAT:

baudrate=115200

bootdelay=3

ethact=emac

ethaddr=00:00:00:11:66:88

stderr=serial

stdin=serial

stdout=serial
4.3.1.4 PackZVgs

fciEH A Pack.binflyNZs » e Pack A Ty Imageig EIFHE FENAND Flashfyfirkl - Pack.bingy s
A LA 4. TEEEf -
4.3.1.5 IZHEERE
NAND Flash=Z & IufdERIfEry 77 =08 AZINAND Flasht » S SRAT R AR B Rp0E - Reh —& R
B2 EINAND Flash#yBlock 0, Block 1, Block 2, Block 3F1Block 4 - {HiE & HyBlock 3{= 0] AiEgny

g ptiEBlock 3y AR - /£ N —{EBlockd4E = A - WiEtEsR - 5 AMYBlock#kBlock 0, Block 1,
Block 2, Block 4f1Block 5 -
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432 BIERE

4.3.2.1 #fflmage

&€ Nuvoton NuWriter v1.0 E=NIE X
NUVO T O N I
20184110701
Choose type ’NAND 1 VI DDF: Init ; NUCI980DF61YC.ini-V1.0 Device Connected & FRe-Connect
MNAND
Parameters
MName Type Start End Block
Image Name :  [mage =
Image Tvpe @ Data. () Environment (C)Loader  (C)Pack

Image execute address : 0x 200

Image start offset: 0x 100000

NAMND flagh parameter: || User Defined
3 5

2 Pragram |

“etify, | 2 Read E  Erase

- 4 |

il EXIT

Alignment : 0x20000

Figure 4-12 NAND — New Image
ficiEFigure 4-124 BRI R] DUSERHT Y Image g - fEFBRa T
1. EEEENANDREE > A% L GO JOssrAImagetE % - 1A E=HHINAND Flashimage
2. #gAlmagefEZEkt -

e Image Name #BEFEFESENY ImagefEZE -
e Image Type #$EImagefIfE -
e Image execute address 3% EImaget{ T E, {Kdm-Ea E M A > HAFLoader AUREA

e Image start offset 2 & ImagelEs#FENAND Flashiyfirl:

e NAND flash parameter %)% “User Defined @Bk 1775 @ FRALNANDSEELE -
% T"Program” »

FRPMEE R 0 RREG GBS TESE LAY ImagefEZ -

5. BERSERkiR o AT DUEREEE N *Verify R nTHERE A E R 2 & 1R -

how
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4.3.2.2 FHF/NAND 24

€ Nuvoton NuWriter v1.0 [= x|
nuvoTonN
2018/11/07-01
Choose tvpe [NAND 1 v] DDR Init : |NUCQBODFE1YC.ini—V1.0 |Device Connected # Re-Connect |
MNAND
Parameters
MName Type  Start End Block
Image Mame :  [mage = |
Image Type @ Data () Enviranment (JLoader () Pack
Image execute address : Ox 200
Image start offset: Ox 100000
MNAND flash parameter: User Defined
,
Nuvoton NuWriter - Nand Information by user configure ﬂ b 2 Verify | % PRead ©  Erase
Block Per Flash 1024 |
3
Page Per Block 64
[ 4 ok ” Cancel l 'E AP

Figure 4-13 NAND — Configure Parameters

NuWriter & 5 (= HINANDEYIDACAE BRI - (EAE A LLE CIRIENAND Flash#A8 235 ENAND
A28 - fikiFigure 4-13BRRI AT ENAND 2 -

1. 7542 “NAND” f5i= -

2. r)i% “User Defined" &k HiE » IREENANDS G E -

3. i ABlock Per Flash(4# 4%/ Block) 5zPage Per Block(&#Block# 44{EPage) -
4. BT OK' - EITSRSRGY
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4.3.2.3 ZEHAmage

€ Nuvoton NuWriter v1.0 EY

2018110701

Choose type ’NAND 1 V] DOFR: Init : NUCI80DF61YCini-V1.0 Device Connected & Re-Connect
NAND - .
Nuvoton NuWriter - Read M
MName Type  Start End
Sawve File CAlmageiRead.bin =3
Fead hlock of Save file - Start: | 0 4 Blocks
Length:] 20 Elocks
il Cancel | o 5 oK |

2 Program | atify, | * 2 Read | E  Erase |

Alignment : 0x20000

il ExT

Figure 4-14 NAND - Read
ficiEFigure 4-145 B3R A DLSE Rk EE R Image :
1. “NAND” = -
2. T “Read” -
3. EEFEMHFERNUE -
4. ABKGEHUYBlockiEiAafir B EdBlock & /& (—Block K/ MEIENAND Flash#fAg AR E) -
5. #[OK” - HIA]5ERkImagesE il -
4.3.2.3.1 FEHER
Nand Flash 1 & OOB(out of band) & % - NuWriter 1] DL 3% # 5% & NuWriter/path.ini §1 Y
ChipReadWithBad 15 5 35 U AR 8 B I 8K, »
1.  ChipReadWithBad=0H} 5 THEE - sEHUEE X &l o ERIES 7
2. ChipReadWithBad=10% - :EEHS =8BV E RN EOOBIEIE -

[SDRAM]

[TARGET]

CHIP=0

DDR=0
DDRADDRESS=16
TimeEnable=1
Timeus=5000
ChipErasewithBad=0
ChipReadwithBad=0
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ChipwritewithooB=0
Firstbelay=500

4.3.2.4 Ef#Image

0 Nuvoton NuWriter v1.0 X
f\lJ\ICfrt)rlIIl!!!!=========================================================
2018A111/07-01
Choose type : ’NAND 1 '] DDR Init : NUCIBODF61Y C.ini-v1.0 Device Connected & FRe-Connect
MNAMND B
( MNuvoton NuWriter - Erase M
MNarme Type Start End EHI
(@ Erase All (") Erase as bellow
ack
Erase Size : Start : | 176 blocks | 3
Length : 128 blocks
1 block is 0x20000 bytes [ 4 ok H Eapec) ]
2 Program | “atify | 2  Read | E  Erase |
Alignment: Ox20000
4l ExT

Figure 4-15 NAND - Erase
ficiiFigure 4-15 BRI AT LASE RS FrImage g2
1. 3R “NAND” it -
2. ¥R “Erase”
3. %fE “Erase all” 573542 “Erase as below”
® i ANIEFRHBlocks(&—Block AVNMEHENAND Flash#Ag A1 E)
4. FT OK” » HIATSERfERs: -
4.3.2.4.1 ELkEZC

Nand Flash £ & OOB(out of band) & 1 > NuWriter 1] DL % ## % & NuWriter/path.ini 4= [y
ChipReadW ithBad 15 3 152 By A4 4 s, -

1. ChipEraseWithBad=0Ikf fy THm(H » 5%5?5%9'{/%5%%?*4 °

2. ChipEraseWithBad=1] » jEFRHF & &k ELOOBE s £ & ik
[SDRAM]

[DEFAULT]

PAGE_IDX=3
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[TARGET]

CHIP=0

DDR=0
DDRADDRESS=16
TimeEnable=1
Timeus=5000
ChipErasewithBad=0
ChipReadwithBad=0
ChipwritewithooB=0
FirstbDelay=500

44 SPIER
441 Imagef¥ZERItE

4.4.1.1 Loader Z/g5

TEEIE RFEENE X - ENUCI804FHF &% eE I Loader RIFEHHYImageiliEh{T » R
E—EEF i Loader - —ffE = E 0] DA FLoader RUREZRME fy L EEI& S — 2712 - Loader H4/
32bytesHytETE % FIDDRS &4t » Figure 4-16 k5L oaderIEEfImagefg =t -

0x0 0x4 0x8 0xC
0x00 | Boot Code Marker Execute Address Image Size Reserved
0x10 Reserved
P =
%) o w & % g

) ° 2 8 o =3 3 o = o

[ o g — — c 3 o o o

® ; o G G b < o o o

e 3 3 3 3 s | 2 | 2 3 3

[¢] Q o o o [0} o) o o o
0x20 DDR - Initial DDR - Counter DDR - Address 0 DDR — ValueO

Marker
0x30 DDR - Address 1 DDR - Value 1 DDR - Address 2 DDR - Value 2
0x40 DDR - Address 3 DDR - Value 3 DDR - Address 4 DDR - Value 5
0x50 DDR - Address 5 DDR - Value 5 DDR - Dummy DDR - Dummy
0x60
uBoot

Figure 4-16 Boot Code Header
SFAEYANZE AT LA2"5NAND Flash##:(4.3.1. 1556 - & &0 L& FHEE A FISPI FlashrOx0RYfiz ik -
Figure 4-17 BornElE] :
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0x00000000 U-Boot

Figure 4-17 SPI Flash
4.4.1.2 Data ZV&E

T ERHE € REE I AEISPI Flashdr s @ myfirht - A EEMT E ARy R E - kigi AfYIimage start
offsetf{H (FZ ¥ 75Block Size > Block SizelZ{i#ESPI Flash#iFSFTikaE) » 1 i DatafZi{ESPI Flash
FYME AL EE > W15 Image start offset = 0x10000 » H#Data 77| SPI Flash 0x10000 fyfirtl » =
T LB BB B E A G KECE SPI Flash » fl41%& Linux Kernel 5% fLoader AIfEHImagerFit
ARHEF > Linux KernelZ#EaRHYAr il F50x8000 » RIIZEZE i Linux Kernel's {EDataZl&E » Bt & £ 0x8000H AL
- o

4.4.1.3 Environment Z/g5

T2 E Loader HYIRERSEE - FEFEIAFISPI Flashth g Efyfirtik - iELoader 55 HUIHEOAH & EHTH)
fE - ficiEH A Image start offsetf{J{E (FEEE75Block size) » i E R Enviroment{Ziz{ESPI Flashiyk(E
firtl > W5 Image start offset = 0x10000 - HI¥Enviroment{ZjiX £]SPI Flash0x10000 fyfrl

4.4.1.4 Pack ZgE

[ \Pack bin (1737 + SSEHEPackPyZePImage EIfHSHESPI Flashify{iil: - Pack bin 5
AL FPackiEi=4. 7TEEf -
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442 BIERE

4.4.2.1 #mage

@ Nuvoton NuWriter v1.0 = X
NUVO T O N I
2018/11/07-01
Choose type ’SPI 1 '] DDR Init: NUCIBODF61Y C.ini-v1.0 Device Connected & FRe-Connect
SPI
Pararneters
MName Type Start offset  End offset -
Image Name :  80image =
Image Tvpe @ Data. () Environment (C)Loader  (C)Pack
Image execute address : 0x e00000 2

Image start offset: 0x 200000

NOR: flash parameter;. [ | User Defined
3

5
2 Program | arify, | 2 Read E  Erase

4

il EXIT

Figure 4-18 SPI — New Image
fiKiRFigure 4-18 5 BRR[IA] LASE KT Image g%

1. BEE“SPI i > FAR L FACEE REERHTImagefEZE - IR EEHISPI Flashtimagefy&
2. g Almagetg &k} -
e Image Name #EZEIESRAY ImagefsZE
e Image Type #iEImageZizs
e Image execute address & Imagetii TS @ dmemsk Emim A » HAfELoader AIFE
VIECES
e Image start offsetz% & Image /&t SPI Flash#yfir ik
e NOR flash parameter ZJ# “User Defined &k 1% » &SPl NOR Flash& 8z 1E -
3. T “Program’” -
4. HPEEFRSTR - FEBEEIRE IR TEREYImagetgE -
5. BERRSERKIR o RTEEREEE N Verify Rl nl Y A B RS &S EHE -
4.4.2.2 [FHZ]SPIz2#;

NuWriter & [ 8 (=5l SPI Flash#y ID2 L E ERY 2% > (F A& o] DL E S fikiE SPI Flash#14% 7% it
NuWriters% £ 28y - (HFE T LLEETSPIfYPage Size - Spare Areak /| i b4 > A LIEEESPI Quad
EEAFER A4 ~ 3EHL SPI FlashiRFEZFF83d5< ~ B A SPI FlashjREEZ7723d< ~ Quad HE#E - DA
J¢ Dummy BytefH%;

SPI FlashifyPage Size;Spare Area K/NFFEZEAR[EHY SPI FlashRIGE iR [E » HHEAAVE R A LAESPI
Flash#if&E HES - DT &y SPI Flash#Hik&E bt Page K/NDUK. Spare Area K /Nty#Eaf -
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Main Memory Array (2,048-Byte)
ECC Protected Spare Area (64-Byte)

A A

Page
Structure Sector 0 Sector1 Sector 2 Sector 3 Spare 0 Spare 1 Spare 2 Spare 3

2 A12Bye) | S1ZEYE 512-Byte 512-Byte 512-Byte 16-Byte | 16-Byte | 16Byte | 16-Byte

Quad & =4 = & QuadReadCmd=Quad f& = iy % - ReadStatusCmd=:E IR fEH HF s < »
WriteStatusCmd=%5 A JREE 27 {728 6 < » StatusValue=;ik 58 27 17 25 o Quad f# IR BE P (E Y L &
DummyByte= Quad @< Fr 5y Dummy Byte (% » g EEZERA 16 #] - SPI Quad fHi={GE <
B T DA RS S S

ICS N\

Mode 2

ssssssnansan

CLK  Modeo I

21 22 23 31 32 33 34 36 36 37 38 306 40

[

8 Dummy
Clocks.

DI

A AV T D 6.0 CllD O O Gl 0.0

DO High Impedance —~

(0 EX)
High Impedance

o ce

High v
Mold \
109 .6
Data Data

Out 1 Out2

SPI Quadi#iz & ZHLRAE =7 a3 T HIWP-EALTTEE /1 - BLEHENuwriteriyStatusValue » jIREEZF 17
esfIL TCAYEFE T 2275 SPI Flash#fif& & » T EVE(C TSPl Flashif A& & fFTHHL -

‘+ Instruction +|1— Column Address[15:0] —m»fa—

ool

%* =MSB

S7 S6 S5 S4 S3 S2

SRPO BP3 BP2 BP1 BPO TB SRP1

Status Register Protect-0 ]
(Volatile Wrilable, OTP Lock)

Block Protect Bits
(Volatile Writable, OTP Lock)

Top/Bottom Protect Bit
(Volatile Writable, OTP Lock)

MP Enable Bit
(Volatile Wrilable, OTP Lock)

Status Register Protect-1
(Volatile Writable, OTP Lock)

fiKigFigure 4-19 5 BRI A DISE R E SPI Flash2: 8

1. EEEEUSPI R -
2. /rJiEE “User Defined"@& kR E » FEALSPI Flash& 8% E -
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3.  fR#ESPI Flash#i %6 AQuad Read Command - Read Status Command - Write Status
Command -~ Status Value ;zDummy Byte -
4. $ N "OK” > Qo5 SEEE

€ Nuvoton NuWriter v1.0 = X
MUV O T O N I ——
2018/11/07-+01
Choosetype:  [SPI 1 ~| ooRit:  [NUCIBODF61YC.ini V1.0 Device Camnected ® FeConnedt |
SR
Farameters
MName Type Startoffset  End offset -
Image Mame - |380image = |
- 5
Nuvoton NuWriter - SPI NOR Information ﬁ Image Type : @ Data () Environment (C)loader (C)Pack
Image execute address : 0x 200000
Quad Read Command: 0x &b
Image start offset : 0x 200000
Read Status Command: 0x 35
MNOF flash parameter. 2 User Defined
Write Status Command: 0x 31 3
Status Value:0x 2 2 Program | 0 Warify | 2 Read E  Eraze
Dummy Byte 1 Q | |
[ 4 ok ] ’ Cancel
il EXIT
e

Figure 4-19 SPI — Configure Parameters

4.42.3 ZEHAmage

€ Nuvoton NuWriter v1.0 = X

2018/1107-401

Choose type ’SPI 1 V] DDR: Init ; |NUCgBUDF5]YC_ini_V1_U |Dewce Cannected L ] Re—Connedl
SFI -
MNuvoton NuWriter - Read ﬂ
MName Type Start offset  End offs

Sawe File CiReadimage.hin

&3

Fead block of Save file : Start:| 0 Blocks
Blocks

il Cancel | %5 ok

Length:| 10

Erase |

erify | 2 2 Read | E
% '
il ExT |

Program | 12

Figure 4-20 SPI — Read Image
ficiRFigure 4-20 BB A DLsE i HUImage ¢
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1. B “SPI”ﬁﬁ °

2 T “Read”

3. Lﬁgﬁﬁ&éﬁ’ﬂﬁmﬁ

4. AGGEAIBlockiEia (i B BiBlock & i (5 —Block K/ M SPI Flash#HA& AR E) -
5. #1"OK” - BIA[5gpkimagesEHy -

.4 El#Image

€ Nuvoton NuWriter v1.0 ES

2018/1107-01

Choose type ’SPI 1 VI DDR: Init ; NUCI980DF61YC.ini-V1.0 Device Connected & Re-Connect
SH 7 -
Muvoton NuWriter - Erase ﬁ
MName Type Startoffset  End offset
(@) Erase Al () Erase as bellow
Erase Size : Start : |0 blocks | 3
Length : |10 blocks
[ 4 ok ” Cancel ]
2 PFrogram | " Erify | 2*  Fead | Et 2 Erase |

il ExIT

Figure 4-21 SPI — Erase
fieiEFigure 4-214 BRETA] DL SE A2 kR ImagefE &
1. EEESPI” A -
2. T “Erase”
3. ¥ “Erase all” =(5$= “Erase as below”
® i AJziiBlocks(fg—Block A/MiESPI Flash#fs 4/ )
4. T OK” > HITATSERfERs: -
4.5 eMMC/SD &=,

B&st A Ri4HeMMC/SD » 4371 EeMMCO0/SDO K,eMMC1/SD1 » {#i & 1] L& 4 Power-on Settingfy
TEREGARISW2.9R1SW2.10 % B f2( H I —4HeMMC/SD - FHZf 8- E T NUC9I80 455 | IFT A
Uik > RILEA ERFREDF B ThRERTRIL & 3L A - eMMCO/SDOTERH M _FERNAND Flasht: H iz »
Fr LAfSE FHeMMC/S DO =i 224 Fi5 72 BrIBH SW SFISW 455 iE Fy Off -

451 ImagefEZERIsE

4.5.1.1 Loader Z/g&

FERIE BB E— i 0 ENUC9I804%F 5 &% &riEHlLoader RIFEH 1 ImageillighiT » R
E—EZ 7 Loader » —f&fE= & 1] DA RLoader RUREZRAE fy L EB1%SE— L #{THEX - Loader #4/
32bytesHHETEL FIDDREH & 0F » HEATF ¢
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0x0 0x4 0x8 0xC
0x00 | Boot Code Marker Execute Address Image Size Reserved
0x10 Reserved
o =
o S lw | w2 | 8 | €

) b 2 Y Y o 3 = = o

L = [\ =4 pad wn 3 o o o

® ;‘; o G G < < o o o

(%) z o e} 0 [O% ve] 2 2 2

5 g 2 |2 |2 |5 |3 | & |8 |83
0x20 DDR - Initial DDR - Counter DDR - Address 0 DDR — ValueO

Marker
0x30 DDR - Address 1 DDR - Value 1 DDR - Address 2 DDR - Value 2
0x40 DDR - Address 3 DDR - Value 3 DDR - Address 4 DDR - Value 5
0x50 DDR - Address 5 DDR - Value 5 DDR - Dummy DDR - Dummy
0x60
uBoot

Figure 4-22 Boot Code Header

FEAIAN A B DL NAND Flashf&(4.3.1.1Ff] - Boot code header EiZuBoot image & LAE FHEE A
FleMMC/SDr0x400f4firht » Figure 4-23 B riEE -

0x00000000

0x00000400 U-Boot

Figure 4-23 eMMC/SD
4.5.1.2 Data Z/g5

F RS EIAE R A EeMMC/SD H FTfg E AU ALEE - N EUEA EAATEREE - KiFEm AfYImage start
offsetf{H (& ZL ¥ 75512bytes) » 1 5E ¥ Data {7 it eMMC/SDEY & iz it » 415 Image start offset =
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0x10000 - Hi#Datafy/itEleMMC/SD 0x1000089fiz kit » 175 =03 2 0] DU B (i A& e i A 35 K&
eMMC/SD - 41 Linux Kernel ZEZ HLoader IS ImagessEskis - Linux KernelZStE Ay il B
0x8000 - HIEEZE¥iLinux Kernel& fEDatafl&E » i & £10x8000Ffir 1 o

4.5.1.3 Environment Z/g5

TR E UBOOtHY BRI 2 8 » FEZ A FeMMCH 5 EM(ir 4L - FELoader FEHURHEE B ERVENE - ik
il AImage start offsetfJ{H (FEEE75512bytes) » & EEnviroment{E i EeMMC/S DY IR(E iz 4l -
{15 Image start offset = 0x10000 - HI¥Enviroment{FjiZZE] eMMC 0x10000 #y{irtf -

4.5.1.4 Pack #HgE

g A Pack.binfyu % » S ERiPack & iy Iimage 7 EFH % EeMMC/SDI itk - Pack.binffyEE
] A2 PackiFi A ZE i -

4.5.1.5 FE(1HFAT32)

R Ryl o 22 [l B A7 ir Loader RIRE Y Image Bl & HAth ARG Image - At LR E PREFZEFIARAER >
GEHBERBITAEEDS > frREZERIZEL512bytes Ry BEAT > {58 FH & =] LUIEE B CHYRR BAGE PR 22 1]
FYARVIN « JER - BRI S B T sEIE R A HYImage sifE 2K 2 4 fs =R -

FAT 322 240 & AR A EMGRE 3 B - (22 RN E R s P g D IC R E E 451 - —(EREhE A
% HREVI 2 AE 7 & -
452 BfEIE

4.5.2.1 #mage

@ Nuvoton NuWriter v1.0 = é

2018/11/07-01

Choosetype:  |ghiiiGiER 1 v DDRKit  [NUCIBODF61YCini-v1.0 Device Connecied @ Re-Connect
ehMrC/SD
Farameters
MName Type Start offset  End offset -
Image MNamea 980image =

Image Type : 6' Data _' Enviranment '. Loader '. FPack

Image execute address : 0x e0l0000

Image start offset: 0x 200000

3 5

2 Program | i erify 2 Fead | B Fomat

4

Alignment : 0x200

il ExT

Figure 4-24 eMMC/SD- New Image
fiKHFigure 4-24 5 BRI AT LASE TS Image g2

1. JEE “eMMC/SD” s » Fefs @4 sh i S mage iz » 3 K €rEHleMMC/SD
Imageffg ek} -
2. # AlmagetgZEER) ¢
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e Image Name #EEfEEEEESEAImagefsZE
Image Type #&§%ImageZizs

e Image execute address B ImageS T I B, {(kmigk Emim A - A FLoaderfIFEA
HU

e Image start offsetix & Image&#kreMMC/SDR iz ik

¥ R"Program” -

FRIEERTENIE - RIERKE ?aﬁ?twﬁﬁ?mﬁzéﬁlmage#

BERRSERTE - AT LU N Verify” RII AT ffEsY ’fﬂméﬁlﬁﬁﬁ °

ZEHmage

0 MNuvoton NuWriter v1.0 EY
nNnuvoTonN g

20181114070

N AW

4.5.2.

Choose type ’eMMC,-’SD 1 ‘] DOR Init: NUCI980DF61YC.ini-¥1.0 Device Connected & Re-Connect
eMMCISD s
MNuvoton NuWriter - Read ﬁ
Mame Type Startoffset  En
Sawve File : CAlmageiRead bin =3
Read block of Sawve file Start: | O sectors
Length:| & sectors(] sectoris 512 bytes)
4l Cancel | o h ok |
A

* Program | Yerify | 2 9 Read | B Format |

b - | |
Alignment: 0x200 ‘
il ExT

Figure 4-25 eMMC/SD- Read
ficidFigure 4-255 B2 RIA] LA52REEH eMMC/SD :

1. e “eMMC/SD” 5= -
2. 1 “Read” -
3. T AREFHVIER -
4. W AARGEEAYsectorfEiA (i B Blsector{= & (1 sector is 512 bytes) -
5. 1 “OK”» BIE]5EHK °
4.52.3 f&=t/) (FAT32)

fixiBFigure 4-26 - Figure 4-27f1Figure 4-28 eMMC/SD- Format(3)>E2E[1 1] L) 52 eMMC/SDF& AL

1. #E$E “eMMC/SD” = -

2. T “Format” -

3. I AR ZEM(FAL fs512bytes) < (3 E ¢ B SBTAE ISR BTA Y Image BifE 2 248 =18
5 o

4. ?&T “Set” » EFIIREHZEMA/N

5. WESIMRYZERIE - NITAUEEEHEE ] DGR E B TICEeMMC/SDRYZE[E - {1 H %
Tﬁ'%?ﬁi‘%’%ﬂ%iﬂ%ﬁ%ﬁ%ﬂ@kd\ °
® 1st PartitionSize: 55— 47 &| & A/
® 2nd PartitionSize: 5 —{f4r Z& AN
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® 3rd PartitionSize: ”P—{Iﬁiﬂﬁjtd\
®  4th PartitionSize: &5 VU1 55 & & A/

6. HEREEAETENEAR/N - 1 Set” B EE A /INERY

7. FTADARITT4EEHT I N —(E oy B AN o RS~ T % 1] LLFreMMC/SDRY ZE [ 41 &Rk il
&5y & -

8. T “OK” > H[E]52HK -

& Nuvoton NuWriter v1.10 %

EECIEE N

Choose type : ’eMMC,fSD 1 VI DOR: Init ‘NUCgBUDFE]YC_iN-V] 0 |Device Connected # Re-Connect |
ehdMC/SD s 5
Nuvoton NuWriter - Format S— M

Marne ,

Total Size : 7695MB(15759360 sectors) E
Add Foset (Loader () Pack

Resense space : 3 sectors (1 sectoris 512 bytes ) -
1stPartitionSize: I MB

2nd PartiionSize: I _ ME ead | @2 Forat |

MB
il ExNT |

Alignment

3rd PartitionSize: I ~

dth PartiionSize: I ME

(o] o

Figure 4-26 eMMC/SD- Format(1)
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MNuvoton NuWriter - Format
Tatal Size : 7BI5MB(15753360 sectors)
Add 6 set H Reset ]
Feserve space : 131072 gectors (1 sectoris 512 bytes)
kB
15t PartitionSize: 3965 : ﬂ 5
2nd PartitionSize: MB
3rd FartitionSize: ~ tB
4th PartitionSize:; o~ (%=}
o
Figure 4-27 eMMC/SD- Format(2)
MNuvoton NuWriter - Format
Total Size : 7695MB(15759360 sectors)
7
Feserve space: 131072 sectors (1 sectoris 512 bytes )
hB
1st PartitionSize: 3965
Znd FartitionSize: 36RE MB
3rd ParitionSize: o~ tAB
4th PartitionSize: ~ B
Cancel ] [ 8 ok ]

Figure 4-28 eMMC/SD- Format(3)
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4.6 SPINAND Flash{&E={
SPI NAND#E R, B] DL Imagef& ZEf# A F|SPI NAND Flashth » i H i Imagefs ZERIAEES E AsLoader -
Data - Environment ~ Pack » PUfERIFE-h Y —FE -

46.1 |ImagefERILE

4.6.1.1 Loader Z/g&

Loader T3 24 BRIV E—F T2 » LoadersyiMain U-BootF1SPL U-Booti{[E )4 > Main U-Boot
o2 ITAFERJU-Boot - SPL U-Boot§Main U-Boot{#NAND/SPI NAND Flashi#;%(| DDR #{F - SPL U-
Boot = A NANDFISPI NAND booti% 4 & Fi %l ; SPI Bii%sieMMC/SD Bii% H 225 Main U-Boot - SPL
U-Boot [ g4t fir 1l FE 2% F50x200 » Main U-Bootfy §ili4ds {ir - F-0xXE00000 - #NUC980 2515 A FE e
sEHLoaderIREHYImage i (T » NIRE—EZfFixLoader » —fEAZ =t /2 i LA FH Loader BIREAR1E Ky
E%BE L THER - Loader Imaget¥ fi32bytesffEiE (Header) FIDDREH & 15K » Figure 4-29
FsLoaderZIFERImagetg =, -

0x0 0x4 0x8 0xC
0x00 | Boot Code Marker Execute Address Image Size Reserved
0x10 Reserved
o) & g
S a 7 o
%) o v %) % c
] S E Y g o 3 - ] =
= Q c c 7] 3 ® ® o
i 2 by a @ < < ® o 3
@ z s |3 |3 |2 |2 |3 |35 |3
0] Q o o o [0) [¢] o o o
0x20 | DDR - Initial Marker DDR - Counter DDR - Address 0 DDR — ValueO
0x30 DDR - Address 1 DDR - Value 1 DDR - Address 2 DDR - Value 2
0x40 DDR - Address 3 DDR - Value 3 DDR - Address 4 DDR - Value 5
0x50 DDR - Address 5 DDR - Value 5 DDR - Dummy DDR - Dummy
0x60
uBoot

Figure 4-29 Boot Code Header
2EARY N2 E] DL ENAND Flashfgizt4.3.1. 1256
Figure 4-30 fLoader image A #|SPI Nand Flash tiBlockO » Blockl > Block2 » Block3f~EH :

0x00000000 U-Boot Blocko
BlockO
U-Boot Block1
Block1
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U-Boot Block2
Block2
U-Boot Block3
Block3

Figure 4-30 Block 0~3 of SPI NAND Flash
4.6.1.2 DataZ/gs

RHE EAREZE A ZEISPI NAND Flashth s ey fizhl » ATy - iz AfYImage start
offsetiy(H (EZ %75 Page Size - Page SizeZ{x#2SPI NAND Flash# &A1 5E) & AT HDatalZ i (e
SPI NAND Flash#yii{E it » 415 Image start offset = 0x10000 - HiData /7 %] SPI NAND Flash
0x10000 Hyfirsik » Jb75 =0 E 0] DUE B {5 A e i2 (8 A\ 75 KECE SPI NAND Flash » 41 : & Linux
Kernel &EZHLoaderZIEE HimageifF#E3K - Images & Hr tE A Y iik £ 0x8000 » HIIFETEELinux Kernel
‘& EDataZlfE » fir E F)0x80001Y ALt °

4.6.1.3 Environment Z/&E

T EEE Loader HYERIEESE - A& AEISPI NAND FlashiFrig e fyfizil » ELoader 3B HUHEAH ¥ E
IELTE  ficigte AfYImage start offsetf({E (FEEET%Block size) » R EEEnviroment{Z#{ESPI NAND
Flash A5 E & fiz 5 - 4015 Image start offset = 0x10000 - R Enviroment {% iz | SPI NAND Flash
0x10000 fyfiril: »

4.6.1.4 Pack Z/g&

i A Pack.bin FYNZ @ ShERPack N2 Ay Image i EIHE % ESPI NAND Flashiyfiril: - Pack.bin
AR 0] DA2: 2 PackfEi=(4. 756 -

4.6.1.5 [FEHZEA

SPI NAND Flash7$ZPufdERIRERY 5308 AZISPI NAND Flashth » A8 55 A B E ki - (RE%
B —&RESEZINAND FlashfyBlock 0, Block 1, Block 2, Block 3f1Block 4 > {H-2& drfyBlock 3{&:H] 5

IR > FpkiEBlock 309E AEH » T —{EBlock4E4E 5 A - EtEsR > B AMYBlock&# s Block 0,
Block 1, Block 2, Block 4%1Block 5 -
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46.2 BIERE

4.6.2.1 #fflmage

@ Muvoton NuWriter v1.0 =D

20181107401

Choose type ’SPINAND 1 VI DDF: Init ; NUCI980DF61YC.ini-V1.0 Device Connected & FRe-Connect
SPINAND
Pararmneters
MName Type Start End Block =
Image Name :  80image =
Image Tvpe @ Data. () Environment (C)loader  (C)Pack
Image execute address : 0x 200 2

Image start offset: 0x 200000

SPINAND flash parameter. || User Defined

3

5
2 Praogram | arify, | 2 Read E  Erase

4

Alignment : 0x20000

il EXIT

Figure 4-31 SPI NAND — New Image
{ifigFigure 4-31FBERI AT LLSE R Image i 2

1. BEE'SPINANDEF - FRAE LG ErE TUES I Imagefg % - IR EEHISPI NAND Flash
tFlimager &k} -

2. g Almagetg &k} -
e Image Name #EZEIESRAY ImagefsZE
e Image Type #iEImageZizs
e Image execute address & Imagetii TR, IKdmsEa% EMmim A » KA FLoader BIFEA
e Image start offset #'EImageEZs#{FSPI NAND Flash#yfirtk
e SPI NAND flash parameter )3 “User Defined &l HHFRES » $F2AESPI NANDZ %

T o

3. ¥ TProgram” -

4. ERFERERTER 0 REFGEIRERER ST ImagefgZE

5. BEERSERKIR o I DUERE [ Verify R nHERE A E R 2 & 1EHE -

4.6.2.2 FH5/SPI NANDz2#/

NuWritergr 5 E{E=UHISPI NANDIYIDACO I E ERY S EHE T LLE CAc#ESPI NAND Flash#ifg %
NuWriter 51T E 28 - (& LLEETSPI NANDAJPage Size ~ Spare Area x|\ ~ Block Per Flash >
DLk Page Per Block ; 4 » 1 A]DAEEESPI QuadfE=GEH < ~ S8HL SPI FlashjREEZFFesdn< ~ 55
A SPI FlashiREEZF{Fas i< ~ Quad fE=XE{E » DL dummy fiz jTEs; -

SPI NANDHJPage Size -~ Spare Areax/)\ ~ Block Per Flash » DI Page Per Block X/N&FEE R EHY
SPI NAND Flash ZUSEfAR[E » MHEIRIZR AT LAESPI NAND Flash (& E G #ES - DU B SPI NAND
Flash Hit&E it Page A/N2LK. Spare Area K/
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Main Memory Array (2,048-Byte)
ECC Protected Spare Area (64-Byte)

A A

Page
Structure Sector 0 Sector1 Sector 2 Sector 3 Spare 0 Spare 1 Spare 2 Spare 3

2 A12Bye) | S1ZEYE 512-Byte 512-Byte 512-Byte 16-Byte | 16-Byte | 16Byte | 16-Byte

Quad & =4 = & QuadReadCmd=Quad f& = iy % - ReadStatusCmd=:E IR fEH HF s < »
WriteStatusCmd=%5 A JREE 27 {728 6 < » StatusValue=;ik 58 27 17 25 o Quad f# IR BE P (E Y L &
DummyByte= Quad @< Fr 5y Dummy Byte (% » g EEZERA 16 #] - SPI Quad fHi={GE <
B T DA RS S S

ICS N\

Mode 2

ssssssnansan

CLK  Modeo I

21 22 23 31 32 33 34 36 36 37 38 306 40

[

8 Dummy
Clocks.

DI

A AV T D 6.0 CllD O O Gl 0.0

DO High Impedance —~

(0 EX)
High Impedance

o ce

High v
109 XX
(105)
Data Data Data

Out 1 Out2 Out3

SPI Quadi#ix & ZHLRAE =7 fras T HIWP-EALTTEE L - BLEHENuwriteriJStatusValue » jREEZF 17
esf I TCAYE #5225 SPI NAND Flash#iig s > MEZ(EHSPI NAND Flash A& E AT

‘+ Instruction +|1— Column Address[15:0] —m»fa—

ool
5

%* =MSB

S7 S6 S5 S4 S3 S2

SRPO BP3 BP2 BP1 BPO TB SRP1

Status Register Protect-0 ]
(Volatile Wrilable, OTP Lock)

Block Protect Bits
(Volatile Writable, OTP Lock)

Top/Bottom Protect Bit
(Volatile Writable, OTP Lock)

MP Enable Bit
(Volatile Wrilable, OTP Lock)

Status Register Protect-1
(Volatile Writable, OTP Lock)

#iKiFigure 4-32 BRI AT LASE R ESPI NAND 2

1. 3BE4E “SPI NAND’ f&zt -
2./ “User Defined & Bkl %5 » #2SPI NANDS: 34 7
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3. fR#ESPI NAND Flash#H &g A Page Size - Spare Area ~ Quad Read Command -~ Read
Status Command - Write Status Command - Status Value - Dummy Byte ~ Block Per Flash
J:Page Per Block -
4. ¥T"OK” - BIAIERRSHEE ©
0 MNuvoton NuWriter v1.0 == g

2018/11/07-v01

Choose type : ’SPI NAND 1 VI DOR Init: |NUCEIBUDFI51YC.ini—V1.U |Device Connected ® PRe-Connect |
SFINAMD
Parameters
Marne Type Start End Block -
Image Mame - |380image = |
Nuvoton NuWriter - SPI Mand Information u Image Type : @Data  (O)Environment @ Loader (@ Pack

Image execute address : Ox 200

FPage Size 2048
Image start offset: 0x 200000
Spare Area 64
Quad Read Command: 0x gb SPINAMND flash parameter: 2 User Defined
Read Status Command: 0x ff 2 Program | = serify | > Read Ef Erase
Write Status Command: 0x ff 3 | ‘ i ‘
Status Value:0x i ’
Dummy Byte 1
il ExT
BlockPerFlash 1024
i PagePerBlock 64
[ 4 ok ] ’ Cancel ]

Figure 4-32 SPI NAND — Configure Parameters
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4.6.2.3 ZEHAmage

0 Nuvoton NuWriter v1.0 SZ

2018/11/07-01
Choose type: ’SPI MAMND 1 V] DDR Init : |NUC'3EIUDFE1YC.ini—V1.0 |Device Connected & FRe-Connect |
SPIMAND . -
Nuvoton NuWriter - Read u
MNarme Type  Start End Block
Save File ChlrmageiRead. hin D”'l 3
Fead block of Save file : Start:| U Blocks
Length | 1 Elocks

il Cancel | > 5 oK |

2 Program | B Warify | 2 2 Read | E  Erase |

L2
; ﬁ | |
Alignment: Ox20000
4l ExT

Figure 4-33 SPI NAND — Read
fiKiRFigure 4-33 BRI A DLsE R HUImage :

12 “SP| NAND” f& 2 -

1% T “Read” -

BT EENALE -

i AAGEEUTIBlockLaa 1 B ELBlock £ & (55—Block K/Mc i SPI NAND Flash#fiAg sk
JE) e

5 T "OK”> Hla[5EpkImagesHHY -

=

Pobd
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4.6.2.4 Ef#Image

€ Nuvoton NuWriter v1.0 EY
nuvoTon g
20184110701
Choose type ’SPI MNAND 1 '] DDR: Init : NUCI80DF61YC.ini-¥1.0 Device Connected & FRe-Connect
SPINAND @ h
Nuvoton MuWriter - Erase ﬁ
MName Type Start End Block
(@ Erase All (") Erase as bellow
Erase Size : Start ;| 176 blocks | 3
Length : 128 blocks
1 block is 0x20000 bytes [4 2L ” Eapec) ]
—————— ——
2 PFrogram | itify | 2  Read | E 2 Erase |

Alignment : 0x20000

il ExT

Figure 4-34 SPI NAND — Erase
fiigFigure 4-34 5 BRRI AT DLSE SR Image i 2
1. #EE “SPINAND” &= -
2. ¥F “Erase”
3. #EiE “Erase All” 555 “Erase as below”
o i AJERRHYBlocks(F—Block A/ MiiESPI NAND Flash#iA% s 7E)
4. HNCOK” > BIA]SERER: -
4.7 Pack &=

RrEHE Imagetg Z & ff—{EPack.binfg % » #5EImagefg 2] fsLoader » RIIFEZAEFIHE N32bytesty
1&0E K, DDR&: # F Bl oaderfg ZE & » Pack.binfg ZA& =40 -

0x0 0x0 0x0 0x0
0x00 Initial Marker File Length File Number Reserve
0x10 ChildO-File Length Child0O-File Address Child0-Image Type Child0-Reserve
Child0-data
Child1-File Length Child1-File Address Child1-Image Type Child1-Reserve
Child1-data

Apr. 22, 2019 Page 52 of 73 Rev 1.12



NUVOTON NUC980 NuWriter
=

Child2-File Length Child2-File Address Child2-Image Type Child2-Reserve

Child2-data

Figure 4-35 Pack Header/Pack Child Header
Initial Marker = {0x00000005} -
File Length = {fi5ImagefJ&E} - ¥7564Kbytes -
File Number = {HFZ%/{#Imagefg} -
Childo-File Length = {&5—{#Image &R EE} -
ChildO-File Address = {&£—{fImage& A RY{rik} -
Child0-lImage Type = {&—{EImagefJER} -
ChildO-data = = {8 —{[f|Image &i1}} -
Child1-File Length = {Z _{Image BRI EE]} -
Child1-File Address = {Z£ —{EImage & A Az} -
Child1-Image Type = {5 —{EImager &5} -
Child1-data = = {5 _{@Image &i}} -
Figure 4-36{Ez%(ENuWriter Pack f&E =g A Wi {[EImagefs Z£ 47 Al Bsu-boot-spl.bin 1 u-boot.bin -

Choose type [PACK VI DOR Init: NUCIBODF61Y Cini-v1.0 Device Connected & Re-Connaect
FACK
Marne Type BootType  StatAddressiHex) EndAddress(Hex) ExecAddress(Hex) Sl UserDefined
u-bioot-spl uBOOT  MNAND 1] 40ed 200 Mo
u-boot DATA, 100000 151f3c

Figure 4-36 Pack Image
A LUSHISE & Y Pack & =LA T~
Initial Marker = 0x00000005 -
File Length = (0x000040e8+0x00051f9c) = 0x00070000 -
File Number =2 -
ChildO-File Length = 0x000040e8 -
ChildO-File Address =0
Child0-Image Type =0x2 -
Child0-data = { address 0x00000000 + 0x000001c0 ~ 0x000001c0 + 0x000040e8} -
Child1-File Length =0x51f9c -
Child1-File Address =0x100000 -
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Child1-data = { address 0x00004108 + 0x0000010 ~ 0x0004118 + 0x00051f9c } -

Address O 1 2 3 4 5 & T B 9 a b ¢ d e f£

Initial Marker File Length File Number Reserved
00000000 |05 00 00 00 00 00 07 00|02 00 00 00|ff ff ff ff
Child0-File Length Child0-File Address Child0-Image Type Child0-Reserved

00000010 |e8 40 00 00/ 00 00 00 00|02 00 00 0O0|ff ff ff ffl
32Byte Header and DDR Parameter for uBoot Image
00000020 |20 54 56 4e 00 02 00 00 48 3f 00 00 ff ff ff ff
00000030 [00 08 40 00 6b 35 31 02 01 ff ff £f ff ff ff ff
00000040 55 aa 55 aa 2e 00 00 00 64 02 00 b0 18 00 00 c0
00000050 |20 02 00 b0 18 00 00 01 aa 55 aa 55 01 00 00 00
00000060 laa 55 aa 55 01 00 00 00 28 20 00 b0 4a d8 dc 53
00000070 [08 20 00 b0 14 80 00 00 aa 55 aa 55 01 00 00 00
00000080 |aa 55 aa 55 01 00 00 00 aa 55 aa 55 01 00 00 00
00000090 [00 20 00 b0 Te 04 03 00 aa 55 aa 55 01 00 00 00
000000a0 [04 20 00 b0 21 00 00 00 aa 55 aa 55 01 00 00 00

000001an0 c’;a 55 aa 55 01 00 00 00 aa 55 aa 55 01 00 00 QO
000001b0 |aa 55 aa 55 01 00 00 0O OO 00 QO 00 OO0 0O 00 0O

googo4o0fo 00 0O 00 00O OO0 00 OO0 0O 0O OO 0O 00 00 00 00 0O
Child1-File Length Child1-File Address

00004100 00 00 00 00 00 00 00 00 [9c 1f 05 00[/00 00 10 00|
Child1-Image Type Child1-Reserved
00004110 |00 00 00 00| ff ff ff ff|be 00 00 ea 14 f0 9f eb

00004120 14 £0 9f e5 14 £0 9L e5 14 f0 9f e5 14 £0 9L eS
00004130 14 £0 9f 5 14 £0 SL e5 50 00 20 00 cO 00 0 0O

Figure 4-37 Output Pack.bin

471 ImagefdZERIsE

Packi# = #ZftLoader - Data + Environment;eMMC/SD PartitionVdf&EImagefsZ& %] %,; HreMMC/SD
Partition g ZE U f& FH AR ECEK (& B TEC EeMMC/SDiY 73 & & A/N&EH - hfsfE 2 AR A eMMC/SD
A EA E#EF - eMMC/SD Partitionf 227 6 H48 bytes & HE (Header) 41 & 1fi 5k » Figure 4-38 %%
eMMC/SD PartitionEIEEHYImagefg =, -

0x0 0x4 0x8 0xC
0x00 Reserved Partition Number Reserved Space Size Reserved
0x10 Partition1 Size Partition1 Sector Size Partition2 Size Partition2 Sector Size
0x20 Partition3 Size Partition 3 Sector Size Partition4 Size Partition4 Sector Size

Figure 4-38 Pack Mode eMMC/SD Partition Header
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472 BEFRE

Packf& =X 1] DU 2 ImagetE Z & —{EPack ImagefEZe - 11:1& 5L 7] FIFHNuWriterikf 2 {[E§Pack
Image B B A SIEHEN EE77 A5 (eMMC/SD ~ NAND Flash + SPI NOR/NAND Flash) -
4.7.2.1  #Ff#Amage

€ Nuvoton NuWriter v1.12 El_ﬁ

2019/02/22-13

Choose type ’PACK 1 VI DDR Init : NUCI80DF61Y C.ini-V1.0 Device Connected & Re-Connect
PACK
MNarme Type BootType  StartAddress(Hex) End Address(Hex)  ExecAddress(Hex)  SPIUser Defined
u-boot-spl uBDOT  MAND 0 310 200 Mo
u-boot DATA 100000 151254
< | 1 | »
Farameter
4 Add 3

Image Name :U-boot =
B Modify

Image Type : (@) Data () Environment () Loader () eMMC/SD Partition

2 g
Image start offset : 0x 100000 Image execute address : ox | 200 B Delete

Flash Type : (@)nAND ()SPINOR () eMMC/SD (C)SPINAND  SPIFlash Parameter: [ |User Defined [ Output

4l ExT

Figure 4-39 PACK — New Image
ficHieFigure 4-3920BRRT AT LLSERGHT i imagetE e

1. EEEPACK” 5 -
2. EAlmagetE =&k}
(1) Image Type: Data - EnvironmentziLoader
e Image Name BE{EZLEREAVIE S
e Image Type #&§EImageZife -
e Image execute addresszy'EImagessfii TILE, (KiFE Emim A » HAFLoader®!
A AR
e Image start offset EgHELIENI B
e Flash Type#fZEFlashE%R! - Hg7FLoaderBEnvironmentZIgE A %%
e SPI Flash ParameterfZfit45Flash Type &SPl NORZZSPI NAND#EZE! H Image
Type EsLoader BIFEAHGXY -
(2) Image Type: eMMC/SD Partition
e Image Type#EfZEeMMC/SD PartitionZI5E » @rpkHeMMC/SDAE = LR g5 EE AL
FHE1TECEeMMC/SDHYZER » % HR A L2 Error! Reference source not f
ound. -
e Image Name - Image execute address - Image start offset ~ Flash Type - SPI
Flash Parameter-RZE& 5 A Bk}
3. NAMAEEHE o R RS ER TN AE Z AV E N - Name iz KsImagefE E 41 - 2
ImageZUEE £eMMC/SD Partition » [H#5{i7 & &~"Partition_INFO” - Typeff{iz BylmageZifE »
e Image U #E B5eMMC/SD Partition » (7 &8 R"FORMAT” - BootTypeffir & Flash$g
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Al o Start Address(Hex)f#ifir Byttt B - Exec Address(Hex)f#f{iz B T{irE » LI16%#E
IR » SPI User Definedfififir LLYessNoXFE 24 HETSPIZ# -
4.7.2.2 [ Image

0 MNuvoton NuWriter v1.12 ==

2019/02/22-13

Choosetype:  [PACK 1 v| DORMt:  [NUCYBODF6TYCini-v1.0 Devies Comzsad ® FeConnet
PACE
MName Twpe BootTwpe  StatAddressiHex)  End Address(Hex)  Exec Address(Hex) 5Pl User Defined
u-bootspl uBOOT MAND 1] 3f10 200 Mo
u-boaot 2 DATA 100000 151254
< | [ | »
Pararmeter
& Add
Image Name :U-boot =
_ _ . _ B Modiy |4
Image Type : (@) Data (_) Environment () Loader () eMMC/SD Partition 3
Image start offset : 0x 100000 Image execute address : 0x | 200 3 Delet
Flash Type : (@)NAND (") SPINOR () eMMC/SD () SPINAND  SPI Flash Parameter: [ | User Defined G Output

il EXIT

Figure 4-40 PACK — Modify Image
Figure 4-40:2BRRIA] DLSE R & kimage :

1. EEPACKE -
2. TEFAE LHEE— T REEXRRImage -
3. Emagetg &k} -
e Image Name ZE{EZEGRAVIE
e Image Type #EiZImageZis
e Image execute address B Imaget{ T(I B, IK8msEz% EMmim A - KA FLoader BIFEA
B
e Image start offset ESEEEILNI B
e Flash Type#fEflashfg#l » H A fFLoaderEEEnvironmentRIFE A H XY
e SPI Flash ParameterfZfit45Flash Type £ SPI NOR=ZZSPI NANDZEE! H Image Type &
Loader FIFEAHRY
4. T "Modify" s -
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4.7.2.3 EfFlimage

0 Muvoton NuWriter v1.12 ‘ ‘ E ==

nNnuvoToN g
2019/02/22-%13
Choose type ’PACK 1 V] DOR Init : |NUCQBODFE1YC.ini—V1.0 |Device Connected & Re-Connect |
FACK
MName Twpe BootTwpe  StartAddressiHex) End Address{Hex) Exec Address(Hex) 5Pl User Defined
u-baot-spl uB0OT MNAND 1] 3f10 z0o MNo
u-hoot 2 DaTa 100000 151254
' 1 | »
FPararmeter |
4 Add
Image Name :U-boot = |
& Modity |
Image Type : (@) Data (_) Environment () Loader () eMMC/SD Partition
Image start offset : 0x 100000 Image execute address : 0x | 200 wl 3
Flash Type : (@) NAND () SPINOR () eMMC/SD () SPIMAND  SPIFlash Parameter: | |User Defined % Output |
il ExT |

Figure 4-41 PACK — Delete Image
fiigFigure 4-4 15 BRRI AT DUsE Ei% FRImage

1. P “PACK” f5= -
2. TEFARE R T EMERAYImage o
3. T Delete’##4t - BIr[#FRImage -
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4.7.2.4  fiHPackiEE

0 Muvoton NuWriter v1.12 ‘ ‘ =R

2019/02/22-413
Choose type: ’PACK 1 VI DDR Init ; |NUCE|EIUDFE1YC.ini—V1.U |Device Cannected © Re-Connect |
PACE
MName Twpe BootTwpe  StartAddressiHex) End Address{Hex) Exec Address(Hex) 5Pl User Defined
u-baotspl uB0OT MNAND ] 3f10 200 MNo
u-boot DATA 100000 151254
F |
& Choose burning file... M
@@:ﬂ | . » Computer » OSDisk (C) » Image v| 1| ‘ Search Image yol | 3
Organize v New folder = - ﬁ
K ; & Add
Name Date modified Type @ Modiy |
4 Libraries &) Hello.bi 2018/9/28 T 02 BIN F
ello.bin /9/28 T File
> ", Documents § ) o B B Delste |
T &| NAND_PACKbin 2018/7/6 £ 10:13 BINFile
> & usic
- | Read.bin 2018/7/6 F4F 1013 BIN File wlz
> =, Pictures | -~
i &) u-bootbin 2018/7/3 £5 09:46 BIN File
> !, Videos _ 4 ExT |
3 | u-boot-spl.bin 2018/6/29 4 11.. BIN File
| 4 & Computer I
> & OSDisk (C:)
> CFLIO Q\nthc+ ¢ | 1 3
File name: 3 v
Save as type: lBin Files (*.bin) VI
~) Hide Folders [4 Save } l Cancel ]
b

Figure 4-42 PACK — Output Pack Image
ficHiFigure 4-42 0 BR R[] DASE R i Packig 2

1. 5§ “PACK” fH= -

2. T “Output” -

3. EEAREFIRER -

4. ¥ "Save fz$HI A E4:Pack Image °
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4.7.2.5 JEiPackiEE

€ Nuvoton NuWriter v1.0 = é

2018110701

Choose type ’NAND 1 V] DOFR: Init : NUCI80DF61YCini-V1.0 Device Connected & Re-Connect
MNAND
Farameters
MName Type  Start End Block
Image Mame :  NAND_PACK = |2
3
Image Type: '.:_.'Data '.:_.'Environment -.:_.-Loader -.é.-Pack

Image execute address : Ox 200

Image start offset: Ox 100000

NAMD flash parameter: [ | User Defined

4
2 Program | atify, | 2  Read E  Erase

Alignment : 0x20000

il ExT

Figure 4-43 PACK — Burn Pack Image
ficiEFigure 4-43:0 82 LINAND Flash5g % /&gt Packig % ¢

1. ;c%ﬂ%%kﬁ‘f?ﬂﬁ{%ﬁ%“(eMMC/NAND Flash/ SPI NOR Flash// SPI NAND Flash) -

2. frlmage Name ZEfE58 ~ FiiffE A AYPackfgx -

3. Image Type#EfZ"Pack” #UIFE -

4. T “Program” $i8f - BIA[52RCESE - 554D » Image Type fyPackEIHEEs5 57 ik 14 fit A (d
“Verify” fifftiEstieE A B RHE S IERE «

4.7.3 BYERIESRpackEEH)

AREEIE REIUE Enand_env.ixt ~ u-boot.binflu-boot-spl.bin#L/E % —(E Pack Imageil; &&§%FINAND
Flash - Pack Imagejkf i 71| = {EfEZ SO -

1. nand_env.txt: U-Boot IREESE 8 (THEL offsetfy 0x80000) -
2. u-boot.bin: 3=y U-Boot ({1 & % 0x100000) -
3. u-boot-spl.bin: SPL U-Boot (TEz%DDR& T & B 0x200) -

I TP B TR 2 lmage & fF 84/ Sy —{EPack Image -
BEFEPACK B, -

HEHIFEZEnand_env.ixt o

Image Types% € A Environment °

Image start offset:% 7€ f50x80000 -

2
3
4
5. A" -

6. I Almagets > B DUE_EFHIFEEHERMIA AR ImageHBIE R -
&

7

=

A SEP R - A ImagefkFE A »
Bf% » $ N Output ™tz B ] FE4: —(EPackfg % -
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€ Nuvoton NuWriter v1.12

NUVO T O N I ]
2019/02/22413

Choose type [PACK 1 VI DDE: Init : |NUC'JBODFE1YC.ini—V1.0 |DeviceConnected [ ) Re—Connedl
PACK
MName Type BootType  StatAddressiHex) End Address(Hex) ExecAddress(Hex) 5Pl User Defined
< 11 | »
Parameter |
4 Add 6

Image Name :,nand_env— =2
r J ®  Madity |

Image Type : (_) Data (@) Environment () Loader (_)eMMC/SD Partition

Image start offset : 0x soo0g| 4 | Image execute address : 0x |200 B Delste |
5 . — — — B Output
)) NAND () SPINOR () eMMC/SD () SPINAND  SPIFlash Parameter: | |ser Defined utpu

§  ExT |

Flash Type :

0 MNuvoton NuWriter v1.12 = |-

2019/02f22-13

Choosetype:  [PACK ~| DDRMt:  [NUCYBODFE1YC.ini V1.0 Device Camnected PY Re—Connedl
FACK
MNarme Type BoofType  Start Address(Hex)  End Address(Hex) ExecAddress(Hex) 5Pl User Defined
nand_gnv EMW MAND aooon a00al
7
< | 11 | »
Pararneter |
[ Add

Image Name :,nand_env— =
B Modiy |

Image Type : () Data (@) Environment () Loader () eMMC/SD Partition

Image start offset : 0x 80000 Image execute address : 0x | 200 ] Delete |

Flash Type : [@)NAND (_)SPINOR (_)eMMC/SD (" )SPINAND  SPIFlash Parameter: | |User Defined i} Output |

il EXIT
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€ Nuvoton NuWriter v1.12 = X ]
NUVO T O N I ]

2019/02/22-%13

Choose type [PACK VI DDE: Init : NUCI80DF61YC.ini-V1.0 Device Connected & FRe-Connect
PACK
MName Type BootType  StatAddressiHex) End Address(Hex) ExecAddress(Hex) 5Pl User Defined
hand_gnw EMY MNARD aooon 800a0
u-boot DATA, 100000 163028
u-baotspl uB0OT  MNAND 0 40dc 200 Mo
< 11 | »
Parameter
& Add

Image Name :U-boot-spl =
: 3 p ©  Modify

Image Type : (_)Data _Environment (@) Loader ()eMMC/SD Partition

Image start offset : 0x 0 Image execute address : 0x 200 ] Delete

Flash Type : (@ NAND (") SPINOR (") eMMC/SD (_ISPINAND  SPIFlash Parameter: | | User Defined i Output 8

§  ExT

{RIE M IPBRRrPack ImagefEik ZNAND Flash :

1. ZEENAND”fE -

2. Image Name il 2 4= 4 2k Pack Image -
3. Image Type #$%E"Pack” -

4. 1% ¥ N'Program”iz s El Rl EEskPack Image -

0 Nuvoton NuWriter v1.0 = X
NUVO T O N I
2018/11/07-01
Choose type ’NAND 1 '] DDR Init: NUCIBODF61Y C.ini-v1.0 Device Connected & FRe-Connect
MNAND
Parameters
MName Type Start End Block
Image Name :  NAND_PACK = |2
3
Image Tvpe (C)Data. () Enwvironment (C)Loader (@) Pack

Image execute address : 0x 200

Image start offset: 0x 100000

NAMND flash parameter; || User Defined

2 Pragram | arify, | 2 Read E  Erase

il EXIT

Alignment : 0x20000

4.8 Mass Production f&5

Mass Productiontsi =2 (it—¥ 288k ThRE - HIIRE & B ENMEUHIA 2/ Dak iR IPC - 52 v DU 2
17/ \ Gt EIN RSB USRS ENE - IhEUE ARSI A i PackiS Bl it 2 A AR AVAE
o PUTIF g i A B Erase » A #E{TProgram > & g T TERIELES -
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481 BIERE

R FsPackfBi = L& FTA N Image & f Fy—{EFEZE » FTLASE A R AR BRI AU RS 22 - (R 2IUI0FE
REFESE > (& P71 Start™ {288 - FLo] DAEIRE 2 G ek fiiss - 5 2 AURSRIVEIFEEE SSNAND » o] 1)
B HSAEHEET2H -

€ Nuvoton NuWriter v1.0 E=TEN X |
NUVO T O N I

2018/11/07-01
Choose type [Mass Production 1 V] DDFR: Init : |NUC'JBODFE1YC.ini—V1.0 |Device Connected & FRe-Connect |

Mass Production

Devicel |

File: NAND_PACK D 7.

Dievice? |

Device3 |

Choosetype: @ NAND (JSPI (D) eMMG/SD () SPINAND

Deviced |

Dieviceh |

Deviceb |

Device? |

|
|
|
| MNAND flash parameter: I:‘ User Defined
|
|
|
|

Deviced |

4 Start ‘

§  ExT |

Figure 4-44 Mass Production
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5 NUWRITER RS

5.1 Software Code
Nuwriter PCli Tool-2{# FHVS2010 &R 8 » FrAHEAHVS20100] DABHEINUuW iterE22E » BEENEUT T
R~ -

o® NuWriter - Microsoft Visual Studio (R#EES) E‘E&

BEF FEE BENV VAsstK EEP) BEEG RED) MEM BB TRO S \BEW RIEH)

j ] dﬂ‘ % =3 ‘_L.‘—"' - -,-..J'_',| 4 |Debug vHWin32 va‘re—comnecT - ‘C‘];
b FEEE 208368 E a3 Q2|5 ol €% NG dc
Wik =i > I X W NuwriterDlg.cpp %
2| 2 EE S ~ CNuWiiterDIg ~| % oneDevicelnfo(int id)
4 FE Nuwriter (1 S5) - {
4 71 NuWriter M CDialog::OnInitDialog();
» [ Debug
» [ Release ] // Add "About..." menu item to system menu.
> Ol res L
» [3 WinUsbLib 3 // IDM_ABOUTBOX must be in the system command range.
¢4 AddFileDialog.cpp ASSERT( ( IDM_ABOUTBOX & OxFFF0) == IDM_ABOUTBOX):
1 AddFileDialog.h ASSERT( IDM_ABOUTBOX < 0xF000);
n] device.h
4 enumser.cop m (Menu* pSysMenu = GetSystemMenu(FALSE):
8 enumser.h 1f (pSysMenu != NULL) {
& EraseDlg.cpp CString strhboutl!enué
i) EraseDigh straboutMenu.LoadString( IDS_ABOUTBOX);

1f (!strAboutMenu.IsEmpty()) {
pSysMenu->AppendMenu(MF_SEPARATOR) ;
pSysMenu->AppendMenu(MF_STRING, IDM_ABOUTBOX, strAboutMenu);

¢ FastDIg.cpp

1] FastDIg.h

¢ FooButton.cpp
1] FooButton.h
¢ FormatDlg.cpp
] FormatDigh

. ] /7 Set the icon for this dialog. The framework does this automatically
¢ IniFile.cpp

/1 when the application's main window is not a dialog
1 TniFile.h SetIcon(m_hIcon, TRUE); /1 Set big 1con
&4 InitDlg.cpp SetIcon(m_hlcon, FALSE); 1/ Set small icon
(] InitDIg.h
& MMCDIg.cpp 2 //ShowWindow(SW MINIMIZE):
Gr. CELTEL I o - ¢ = .

Figure 5-1 NuWriter — Project

] PLiE#EResource view [ IDialog & Ak & HATA NuWriterdy S > 0] DUHE (8 FH & F5 oK m#E1T
(E
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EiBisE - NuWriter v L x

4 [ NuWriter.rc b

> 3 Bitmap
4 [ Dialog

El IDD_ABOUTBOX
=] IDD_ERASE
EE] IDD_FAST
El IDD_FORMAT
EE] IDD_INIT
El IDD_MMC
El IDD_NAND
EE] IDD_NUWRITER_L
=l IDD_PACK
EEl IDD_PACK_TAB1 |
] IDD_READ
] IDD_SDRAM
El IDD_SPI
] IDD_SPINAND
EE] IDD_SPINANDINF
EE] IDD_TARGET_CHI
> [ Icon S
> [3 String Table

4 | T | b

i ooj| o
111

-

Figure 5-2 NuWriter — Resource View

{BEAEIDD_SRAM _EHEESEEF T - BITe 5 7T Ay -

NuWriter.rc - IDD_SDRAM - Dialog > ERIUUGEDIEes]s)
I L T T T T O T O T S SO T T S S T T F S T T K SO T T S K T T S S K T A S S N R R S T B TR T | [ B
pr— M. |
[ DTBfile: | Browse
—: Choose file : | Browse
| Execute address: 0x ERFIERIESHR DTBaddress: 0x  FEFIEREEIIE
i Option: (")Download only (") Download and run I
: Status : |
] ﬁ = = Download

Figure 5-3 IDD_SDRAM Dialog

R EEREEDownload 240 T B T] & R.DownalodiZ$HiyiE = - & NuWriteriE {EfYHH#Z > % FDownload

ke FT A R A B 4Figure 5-4
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RAMDIg.cpp > ERDIUAGAES DIDEADLTN Y EEE] o] NuWriterDlg.cpp

~+ CRAMDIg v| W OnBnClickedSdramDownload()

—koid CRAMD1g: :OnBnClickedSdramDownload()
{

CString dlgText;

UpdateData(TRLUE)
Ini1tF1le(l);
1f(m_address.IsEmpty())
{

AfxMessageBox(_T("Please input execute address"));

return;

}

GetDlgltem( IDC_SDRAM_DOWNLOAD)->GetWindowText(dlgText):

1f(dlgText.CompareNoCase(_T( "Download"))==0)
{

UpdateData(TRUE);

unsigned Threadl;
HANDLE hThread;

Figure 5-4 OnBnClockedSdramDownload Function

FENUWriter tf2 FHEF 2 HIE IR S RPTA HILIRE - (5 o] LLsH 3 fER T2 T G source code » [T

T f@ENuWriterf i E 5= -

NuWriter EINuW riterFW 2~ 53 i 3= 2% #NucWinUsb. hFINucWinUsb.cpp i i s = FE & RE -

NucWinUsb.h :

static const GUID OSR_DEVICE_INTERFACE[] = { OxD696BFEB, 0x1734, 0x417d,
{ 0x8A, 0x04, 0x86,0xD0,0x10,0x71,0xC5,0x12 } };

typedef struct PIPE_ID
{
UCHAR PipeInId;
UCHAR PipeoutId;
}Pipe_1d, *PPipe_Id;

typedef struct WINUSBHANDLE

{
HANDLE hbDeviceHandle;
WINUSB_INTERFACE_HANDLE hUSBHandle;
Pipe_Id pipeid;
CString DevicePath;

}swinUsbHandTe, *PSwinUsbHandle;

#define MAX_DEVICE_NUM 32
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class CNucwinuUsb

{

public:
CNucWinusb(Q);
SwinUsbHandle winusbHandle[MAX_DEVICE_NUM];
int wWinuUsbNumber;
UCHAR DeviceSpeed;
/* Enable WinusB driver */
BOOL EnablewinusbbDevice(void);
/* Set mode */
BOOL NUC_SetType(int id,USHORT type,UCHAR * ack,ULONG Ten);
/* Write data to deivce */
BOOL NUC_WritePipe(int id,UCHAR *buf,ULONG Tlen);
/* Read data from deivce */
BOOL NUC_ReadPipe(int id,UCHAR *buf,ULONG Ten);
/* Disable winusB driver */
void NUC_CloseHandle(void);
/* Check whether ID is connected or not */
BOOL NUC_CheckFw(int id);
protected:
BOOL GetDeviceHandle(void);
BOOL GetwinUSBHandle(void);
BOOL GetUSBDeviceSpeed(void);
BOOL QueryDeviceEndpoints(void) ;
ks
static CNucwinuUsb NucUsb;
AR A s Fa AR ERE  » v] DUKRFF 28 T PIIE P a7
bResult=NucUsb.EnablewinusbDevice(); //Enable winusb driver
bResult=NucUsb.NUC_CheckFw(0); //Check device0 connect to PC
if(bResult==FALSE)

{

AfxMessageBox(_T("Please reset device and Re-connect now !!!\n"));
return FALSE;
3

USHORT typeack=0x0;
/* Set SDRAM mode,others mode can refer to Serial.h */

bResuTt=NucUsb.NUC_SetType(0,SDRAM, (UCHAR *)&typeack,sizeof(typeack));
if(bResult==FALSE)

{
AfxMessageBox (_T("typeack failed !!!\n"));
NucUsb.NUC_CloseHandle();
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return FALSE;

/* Write SDRAM deader to device */

bResuTlt=NucUsb.NUC_writePipe(0, (UCHAR *)TpBuffer,
sizeof (SDRAM_RAW_TYPEHEAD) ) ;

if(bResult==FALSE)

{
delete []1pBuffer;
NucUsb.NucC_cCloseHandle();
fclose(fp);
AfxMessageBox(_T("write SDRAM head error\n"));
return FALSE;
}

/* waiting for devcie return ack, and check to receive sdram header */

bResult=NucUsb.NUC_ReadPipe (0, (UCHAR *)&ack,4);
if(bResult==FALSE)

{
delete []1pBuffer;
NucUsb.NUC_CloseHandle();
fclose(fp);
AfxMessageBox(_T("SDRAM head ack error\n'));
return FALSE;
}
........ skips........
while(scnt>0)
{

fread(1pBuffer,BUF_SIZE,1,fp);
/* Write data to device,length is 4096bytes */

bResult=NucUsb.NUC_WritePipe(0, (UCHAR *)TpBuffer,BUF_SIZE);
if(waitForSingleobject(m_ExitEvent, 0) != WAIT_TIMEOUT)
{

delete []1pBuffer;

fclose(fp);

return FALSE;
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3

if(bResult==TRUE)
{
total+=BUF_SIZE;
pos=(int) (((float) (((float)total/(float)file_len))*100));
posstr.Format(_T("%d%%") ,pos);
/*Waiting for device return ack */
bResult=NucUsb.NUC_ReadPipe (0, (UCHAR *)&ack,4);
if(bResult==FALSE || ack!=BUF_SIZE)
{
delete []1pBuffer;
NucUsb.NuC_cCloseHandle();
fclose(fp);
AfxMessageBox(_T("ACK error !"));
return FALSE;

5.2 Firmware Code(xusb.bin)
NuWriter Firmware (xusb.bin)f#JBH25 81 5 Keil IDE - KeilZEA 7 ARM9 » ZE(fiF] MDK Plus =&
Professional fiAs -

MDK Edition
Professional Plus Essential
All-in-one solution Supports all microcontrol lfer Supports selected Free with code size
including Middleware cores and Middleware Cortex-M limit:
32 KBytes

Device Support
Arm Cortex-MO/MO+/M3/M4/MT v v v v
Arm Cortex-M23/M33 v v v x
Non-secure only
Arm Cortex-M23/M33
Secure and non-secure v v x X
ArmvB-M Architecture Models
including Fastvodel v x x x
Arm SecurCore® v v x X
IArmT_", Arm8™, Arm Cortex-R4 v v x x

{5 HKeil 7T LLBAZENUWriterFW 2% > BHEUR AT T~ -
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E CABSP Libran\BSP\NUC980\NuWriterFW_BSP\NuWriterPW_64MB.uvproj - 4Zision (S
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
== N- 1 @]9 | | | == | & recmiemmccT] B # | @] @ O & &[[E) &
S B 5 $2 | Nuwriterrw MEIER Y
Project LY main.c v X
¥ NuWriterFW 96 int main() -
=3 Source 97 oI
[# usbd.c gg UINT32 StarthAddr=0,ExeAddr=EXEZDDR;
#] standalone.c
100 5YS UnlockReg();
- [#] flash.c 101 -
SW'( 102 *((volatile unsigned int *)REG_AIC_INTDISO0)=0xFFFFFFFF; // disable all interrupt ¢
[ spiflash.c 103 *((volatile unsigned int *)REG_AIC INTDIS1)=0xFFFFFFFF; // disable all interrupt ¢
[# main.c 104 /¥ copy arm vctor table to 0x0 */
parse.c 105 memcpy ( (unsigned char *)sStartRddr, (unsigned char *)ExeAddr,0x40);
sd.c 106
— [# sdglue.c 107 outpw (REG_SYS_AHBIPRST,1<<19); //USBD reset
filesystem.c 108 outpw (REG_SYS_AHBIPRST,0<<19);
 [£] wh_init_64.5 109 outpw (REG_USBD_PHYCTL, inpw(REG_USBD_PHYCTL) & ~0x100);
- v inp ~0x80000) ;
exesdramdtb.s ﬂg outpw (REG_CLK ECLKEN, inpw(REG CLK HCLKEN) & ~0x80000);
—[# spi
4 spinandflash.c 112 outpw (REG_CLK HCLKEN, inpw(REG CLK HCLKEN) | (l<<11)): //Enable
@3 Libraries 113 outpw (REG_CLK_HCLEEN, inpw(REG_CLK HCLKEN) | (1<<20)); //Enable
114 outpw (REG_CLK HCLKEN, inpw(REG CLK HCLKEN) | (1<<22)); //Enable
115 outpw (REG_CLK HCLEEN, inpw (REG_CLE_HCLEEN) | (1<<21)); //Enable NAN =
116 outpw (REG_CLK_PCLKENO, inpw(REG_CLK PCLKENO) | (1<<16)); //Enable UART
117 outpw (REG_CLK PCLEENL, inpw(REGﬁCLKﬁPCLKENlJ | (1<<4 )); //Enable QSPI
118 outpw (REG CLK HCLKEN, inpw(REG CLK HCLKEN) | (1<<20)); //Enable S
119
120
121 UART Init();
122 MSG_DEBUG ("0x%x\n", inpw(REG_USBD_PHY CTL));
123
124 printf(" \n");
125 printf("Run firmware code\n");
126 CPU_Tnfol): =
Eer. [Boe Oro|pre.] |4 | i !
Insert clipboard contents ULINK2/ME ARM Debugger (E

Figure 5-5 NuWriterFW — Project

Firmware code I ZE1hEE 2775 8 NuWriter & xusb.bin {FE 22 10 H 8T > SIT2 18 NuWriteris 18
USB{Hixan< » fRBa-SIEAHEERVENE - 1208718 T2 & while(1) /1 ParseFlashType(void) pf # H
5 (5 USB #1%_usbd_flash_type » 401 FEI#77% » (75 A4 A1 (ENUWriter (A 9T 5 B8 1
_ushd_flash_typedy{& » DL 5E E & ParseFlashType(void) g #flusbd_control_packet(void) 5% % »
A S T HER PR EITEREE

INT ParseFlashType(void){

switch (_usbd_flash_type){

/* Add new commands from nuwriter transmit */

case yyyyy:
TODO: Add your control notification handler code here

break;

e

case USBD_FLASH_SDRAM: {
uxXmodem_SDRAMQ) ;
_usbd_flash_type = -1;

}

break;

case USBD_FLASH_MMC: {
uxXmodem_MMC() ;
_usbd_flash_type = -1;
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}

break;

case USBD_FLASH_NAND: {
uXmodem_NAND() ;

_usbd_flash_type = -1;
}
break;
case USBD_FLASH_SPI: {
Uxmodem_SPI();
_usbd_flash_type = -1;
}
break;

case USBD_FLASH_SPINAND: {
UXmodem_SPINAND() ;
_usbd_flash_type = -1;

}

break;

case USBD_INFO: {
uxmodem_INFOQ);
_usbd_flash_type = -1;

}

usbd.cHfJusbd_control_packet()pi# » 41°F :

void usbd_control_packet()

if (_usb_cmd_pkt.bRequest == 0xb0) {

/* Add new commands from nuwriter transmit */

/7‘:

if (_usb_cmd_pkt.wvalue == (xxxxx)){
_usbd_fTlash_type = yyyyy;
outpw(REG_USBD_CEP_CTRL_STAT, CEP_NAK_CLEAR);
// clear nak so that sts stage is complete

}

XXXXX : Nuwriter transmit value

yyyyy : ParseFlashType(void) Parse value

,\/

if (_usb_cmd_pkt.wvalue == (USBD_BURN_TYPE+USBD_FLASH_SDRAM)) {
_usbd_fTash_type = USBD_FLASH_SDRAM;
outpw(REG_USBD_CEP_CTRL_STAT, CEP_NAK_CLEAR) ;
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// clear nak so that sts stage is complete

}

else if (_usb_cmd_pkt.wvalue == (USBD_BURN_TYPE+USBD_FLASH_NAND)) {
_usbd_fTlash_type = USBD_FLASH_NAND;
// clear nak so that sts stage is complete
outpw(REG_USBD_CEP_CTRL_STAT, CEP_NAK_CLEAR) ;

}

else if (_usb_cmd_pkt.wvalue == (USBD_BURN_TYPE+USBD_FLASH_NAND_RAW))

{ _usbd_fTlash_type = USBD_FLASH_NAND_RAW;
// clear nak so that sts stage is complete
outpw(REG_USBD_CEP_CTRL_STAT, CEP_NAK_CLEAR);

}

else if (_usb_cmd_pkt.wvalue == (USBD_BURN_TYPE+USBD_FLASH_MMC)){
_usbd_fTlash_type = USBD_FLASH_MMC;
// clear nak so that sts stage is complete
outpw(REG_USBD_CEP_CTRL_STAT, CEP_NAK_CLEAR);

3

........ skips........

}

FWHES B % 4R 2R xush.bin » #IFigure 5-6FT7~ © 4R:#% & H Ehkixusb.binE 2 2 NuWriter&ik s »
YFigure 5-7F7~ °

| source

del_obj bat
header.bat

|| Readme.td

[ romh.exe

; TurboWriterFW.bin

@] TurboWriterPW.uvproj

Figure 5-6 NuWriterFW — Folder

| key_cfg
| sys_cfg

&P NuWriter.exe
MNuWriter.exe.intermediate.manifest

4k | path.ini
=

Figure 5-7 NuWriter — Folder
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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 datasheef belong to their respective owners.
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