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1. eMMC Bt
2. SPI Flash Gt

3. NAND Flash Bt

4. USB ISP Fat#

NUC970 NuWriter {g F i}

DL PufE 2 ficiEpower-setting (PAO and PAL) {52, - NuWriter T EAEE B F %5 BUSB ISP
= 0 B ImagefE A GEFRS T > Fl4 © eMMC 3%f# > SPI Flashg%{#zk NAND Flashzifff

=TS

Disable POR
Start RTC
Enable Power

Yes
No
Enable ICE
interface
Initial UARTO
No
I |
r Jump to DDR
Secure Boot check
1. Enable OTP
2. check key valid (Status)
3. check Option mark
RON[1:0 Yes
11 -
N SPI1 Boot
ROII:)[ 1:0 e
Gavme)
No
RON[1:0 p
eMMC Boot
No
Disable WDT
Figure 1-1 Startup Flow

EE FNUCO70 25 B » BriiR iE i power-on setting e 2L FHE AL - PIATE T ka5
FEFIERE - BN SR > RFERAVIER NI TAG M ZE/ERE S » BETTAN T ¢

USBI 107 fai5e s
0 = USBI#10/E A—{fUSB L 14 -

PWRON([16]
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1 = USB 101 Bs—{EUSBE{# °

il YabeiEe
00 = USBfit#% -
01 = eMMCHaf# PWRON(1:0]
10 = NAND Flash[ff# o
11 = SPI Flashf5g{#% -

ENSES b 2
0 = HeHF S ESE 12 MHz S - PWRON[2]
1 =Zuir I 545 UPLL et

EFVER s 25/
0 =1t LB Z BB ERF e - PWRON(3]
1=ff EEZIREF T ER S5 AL -
ITAG 1P IEIEE /AR

0 = PJ[4:0] Ay FH1/Okg 1 - PWRONI[4]
1 = PJ[4:0] BITAGS M °

UART 0 &t RS B RE /55 M
0 = UART Offi tHER$EERE(HERE PWRON([5]
1 = UART Of 1 FRaf s ERE 25 -

NAND Flash HYE K /[\(Page size)i5EE
00 = NAND Flash B K/NEEFE2KB o
01 = NAND Flash E{ A /[N BEJ2AKB PWRON[7:6]
10 = NAND Flash B K /|\#5E$E8KB
11={r¥ -

NAND Flash ECC 7§
00 = NAND Flash ECC#&4%BCH T12 -
01 = NAND Flash ECC#$%BCH T15 - PWRON[9:8]
10 = NAND Flash ECC#EJ5BCH T24 -
11 = frEg -

Table 1-2 Power On Setting
SERkI% o R A PURERA T A Ty H o -
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1.1 NAND Bt

Get NAND
Device TD

L8] s 10
es
Boot code
NAND List
Check Device TD
h 4 w b
- 512 Page 2K Page AK Page BEK Page
L atc
ot Muateh NAND | NAND ‘ ‘ NAND NAND
| 1 | |
WRI g PN o1
h =3
+* - A -
BCH T4 BCH T8 BCHTI1Z BCH TIS BCH T24
Page Read Page Read Page Read Page Read
1 ] | |

Page Read
|

Read One Page to
SRAM

Check lleader

Load Image from
NAND to DRANM

Enable ICE Decrypt Image Mot Match

interface from NAND to
DR.AMN

{ usB Boot ) )
NAND Booting OK While(1)

Figure 1-3 Nand Startup Flow

NAND [ 1 i 2 {5 H] PWRON][7:6] i 12 Page Size - %3 {8}l PWRONI9:8] # 72 NAND Flash ECC
Type » Z & H#:EHINAND Flash t BlockO# & & 55 H 1y Boot Code Marker & 75 [Efif > Boot Code
Markera] DA£:7%4.2.1.1uBootRIFE » 415 AN IFFE4 ST T —(EBlock 12k gzl fEiE R AyBoot Code Marker
A IERE - & Block0 ~ Blockl ~ Block2 - Block3#5 % A~ Z[f£HE(Header) -1 #yBoot Code Markerfd » Hijpk
FIUSBR% - ‘= EIAEUHIERE - #2Z (MDDRYIIA(L » FIBTSHAZ GHRE - (ERERIGT R SHANL H sl
IERE - BRIHIETAESHI® - WA & AR RS A APk R - 2 &R I (R E]HY uBoot HE X
Hylmage g B HEAYDDRAVALE » W APk AT » BISE K NANDBIHEAVRAE < JEE © uBoot{FjX
Image Jj _F f& BE F1DDR £ 1 /Y 48 K /N BE #8 #8 — (@ Block & /)N » EJuBoot Image + Header + DDR
Parmater < Block Size -
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1.2 SPI Btk
( Start J
.4 DRAM setting
Calibration
Initial SP1
Mateh
k4
Read 512 hytes Is SHA .
1o SRAM ccure Boot?
{ O BCODOOOM ) ¥
Mo Read Image
from SPI Flash
o DR AM
Check Header Is AES
ecure Boot?
Yes
"r Check SHA result?
Load Image
from SPI Flash
to DRAM
Not Match ! D“‘?P;][:I":’f" Not Match
DEAM
Enable ICE
interface
March 4
L 4 r
Whale(1
( USBBoot (SPI Booting OK ) tle(1)

Figure 1-4 SPI Startup Flow
SPIFA#1% E #EHISPI Flasht10x00000000 (i & 2k iff & #% BH 1 yBoot Code Marker g & IEHE » Boot
Code Markerm] [l £23%4.3.1.1uBootBIFE » 41 R IEFERIBLEIUSBEI1 - &= fETE R JBoot Code Marker
EHITERE » BEE{HDDRYIAA(E - HIETSHARZG{EAE - [(EAERIFT R SHAN: HifEsl 2 & 1EHE » BHIFIETAES
g > A IE R A AP - 52 IR E R EI§Y uBoot 1 i By ImagE B E ¥ FEHY
DDRIVLE - I HPkaE AT - BI5E R SPIFIHARAE ©
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1.3 eMMC Bat#

Initial 5D
Read 512 bytes
o SRAM Match
{OxBCO0OG00) +
DRAM setting
Calibration
Check Header
Is SHA .
Yios
ecure Boot?
Mo r
Read Image
Is AES from eMMOC
ccure Boot? Flash to DRAM
s
Mot Match N+‘-‘ heck SHA resul
Load Image
from eMMC to
(L] Decrypt Image
¢ from eMMC to Mot Match
DEAM
Enable ICE
interface
L
USE Boot Match
r r
eMMC Booting .
OK While{1)

Figure 1-5 eMMC Startup Flow
eMMC i #1% H 1758 Hl eMMC 1100000040017 & 2 i & #% UH F yBoot Code Marker & 745 IEHE » Boot
Code Markerm] [l £234.4.1. 1uBootBIfE » 41 R IEFERIBLEIUSBEI1 - & fEiE T JBoot Code Marker
{EHITERE - BEEHDDRYIA(L - HIETSHAZ G EAE » [(EAERIFTRSHAN: H il & & 1EHE - SRIFIERAES
g > WERAEIEAIERE LA RIPGEAEE - SERA&RF I EH 2 uBoot {7 i i Imag e U E I fEY
DDRMALE - I ABkiE 58T » BI5ERkeMMCRISHTREE -
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1.4 USB Btk
| Seart }
k4
Initial USB
Device ¥
Download code
to DRAM
N es
- Is SHA
Secure boot?
Download code
to SRAM
Mo
¥
v
Enable ICE
DR AM Setting interface
Calibration
| Mot Match
k l

[ USE Boot OK. | While{ 1)

Figure 1-6 USB Startup Flow
USBRA#% 55— EI{F & F R DDRSEHWIE(LTE R » Fr A 7 PClirdINuWriter’# FNUC9701( H 5
FENuWriter{# 26 DDRS 4R 1L - SER IR S & FE i xusb.binilf B BkiE 80T > IEHFxusb.binZE#(E
AR e EPCIHAINUWTiter; 8 -
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2 ZENUWRITEREEEHER,

NuWriter A 78 75 25 Ji§ th 22 55 VCOM Eg & f2 20 A" 5 {3 F NuWriter T B » 35 {{v 8 R 51| 55 B #fe 27
WinUSB4NuVCOMEEEFZ =t

Y EE S BINUCOTO0 £ 51 | A USB cable@ e k14 o {FEIS T EFTFWINUSBANUVCOM.exe #4552
AEERENTE S o BHEINUCOT70 451 F 1Y EEIR 2 1% - Windows & 8B BT - AR R T2 35 ha Bl
fﬁ o

i5) Setup - WinUSB driver(Nuvoton VCOM) oo e

Welcome to the WinUSB
driver(Nuvoton VCOM) Setup
Wizard

This will install WinJSB4MUYCOM 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.

[ Next> |I Cancel I

FET “Next” o ZE {EE 1 SEFT IRV ZEWINUSBANUVCOM 1.0 SE8ifE - 40T IE ¢
rﬁ'ﬁﬂ Setup - WinUSE driver{Muvoton VCOM) l s i em )

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

Setup will install WinUSEB driver (Muvoton WCOM) into the following folder.

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

Browse...

At least 19.8 MB of free disk space is required.

[ < Back ” Mext = ll Cancel J

RS ) AR S 2 A (o FH PR VS A » FAERE A& T “Next” o 41N [E] -
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i5) Setup - WinUSB driver(Nuvcutl_ [ESREE

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. l

inlJSE driver(Muvoton VCOM Browse. ..

21 “Next” o 41T [&E

-
iB) Setup - WinUSB driver(Nuvotl_ L] o e

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 ]

BT “Install” - 41 N[E -
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i8) Setup - WinUSB driver(Nuvaton VCOM) = —
Ready to Install
Setup is now ready to begin installing WinlUSE driver (Wuvoton VCOM) an your
computer,

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

Destination location: r
C:'\Program Files\WinUSBE4NUVCOM

Start Menu folder:
WinUSE driver{Nuvoton VCOM)

I < Back “ Install |I Cancel

2 “Finish” > 5gpkVCOMBEBENE Y ZEEE - 41T IE -

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

< Back [ Finish ][ Cancel I

%

YNEVCOMERENFE =2 Z28E R T - 1] LUfE"Device Manager” &% “WinUSB driver (Nuvoton VCOM)” -
W -
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File Action View Help

= | >2EH 2 HE

LN L)

;&' Computer Management (Local | 452 OANBE01835

4 '[?& Systern Tools b @ Batteries
[ @ Task Scheduler |-> 12| Biometric Devices
i §a] Event Viewer &y Computer
[ Global Logs b 5 Disk drives
i+ | Shared Folders b A Display adapters
I i & Local Users and Groups b l:ﬁ Human Interface Devices
[ @ Performance b g IDE ATA/ATAPI controllers
iy Device Manager b %5 Imaging devices
4 23 Storage b JEF Junge
k=7 Disk Management b - Keyboards
[» _—:_J¢ Services and Applications b 1] Memaory technology driver

> --B Mice and other pointing devices
I Monitors
4. L¥ Network adapters
----- L¥ Broadcom 80211n Network Adapter
----- L¥ Broadcom MetXtreme Gigabit Ethernet
----- vy Cisco Systems VPN Adapter
----- ¥ VMware Virtual Ethernet Adapter for VMnetl
- ¥ VMware Virtual Ethernet Adapter for VMnet8
4 B NuVCOMDeviceClass
- R WinUSB driver(Nuvoton VCOM) |
» Y5 Ports (COM & LPT)
b n Processors
b [ Security Devices
b -%/| Sound, video and game controllers

[ g8 System devices
[ - i Universal Senal Bus controllers
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3 USB ISP &=

NUC970%:51] 5 7 $2fitJumpers KEEFEFAMLEY JT7% - BEFEUSB ISP > RIPAORIPALYHEE Ky
High - HAMFAREE (TS HNTE

FAtEE PA1 PAO
USB ISP [t Low Low
eMMC Bt Low High
NAND [t High Low
SP| Bt High High

FHEINUCO70 51 7 HYBEIFAL H 5 e USB ISPHEERIEERE ERYNuWriter T &, » BIRTBHAGEH] » 0%
B AREZ A EIWINUSBANUVCOMEEEFE A AINuWriter T B AE(#EH] -
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4 NUWRITER T E

{T “nuwriter.exe” - F{HEFEAT - BHEEAGE o HATENUCOIORTIRH - 41
NUC9T0Z 5 & K » Al SEEDDR 28 » DDR S ${RIENUCIT0 2515 H fPart. Number 2
5 o Y fEPart Numberdll T3 :

Memo! StoraM <l
Core Y A F|C| Timer alog
I/F ge
C X |D g Powe
Peripheral v
(

An
ADC |ADC
(10- | (12-
bit) | bit

2 abexoed
Tabuey ‘dwa| Bunelado

I N

- zea ]

—  ewes ]

| (MNebeyopsony |
NELLE e

< Q ]
8 : :

No. |© = : <
8 -FERE . 2398 S

; =

= ! 13 0 : <
= i { 1ol g , Py
T a q
N ) !

4

NUC97 ARM als > 20 1l 131LQF 0
2DF62 300926E66\/-46-14\/2221\/\/\/54\/\/4--\/80K\/\/\/412212\/-\/1...P21t0
Y J * 6 238 6 +
8

5

4

NUC97 ARM als > 20 an 131LQF 0
3DF62 300926E66\/-46-14\/2221\/\/\/54\/\/4--\/50K\/\/\/412212\/-\/1...P21t0
Y J * 8 238 6 +
8

5

4

NUC97 ARM oE 20 8 131LQF 0
6DK62 300926E66\/-46-1-\/2121\/\/\/51\/\/4--\/40K\/\/-061212\/-\/1...P12t0
Y J * 238 8 +
8

5

4

NUC97 ARM , 4 65 2 8 131LQF 0
7DK62 300926E66«l-46-14\/2121\/\/\/52«/\/4---- - \/\/-781212\/-\/1...P12t0
Y J 238 8 +
8

5

Table 4-1 NUC970 Series Selection Guide
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NUCIO7X XX XXX

Nuvoton
Standard Product

ARM Microcontroller Product Number
Related Product ¥: MCP

Product Number
972 973
976 977

Package Type
D: LQFP

Pin Count

K: 128pin 14x14mm Memory/Flash Size
F: 216pin 24x24mm 6: 64M Bytes

Figure 4-2 NUC970 Series Naming Rule
WeE FEMINUCIT0Z Y& 7 1200 B e i ie 4 T “Continue”  » B[ F]BAAAEE FINuWriter TE. -

[ nuvaTon Mu-Writer v1.0 M
NUVOTON Im—

Select target chip

| NUCS70 series -

Select DD parameter ;
| NUCS72DFE2Y. i -

Bl ot | D Continue(d) |

Auto to countinue

Figure 4-3 NuWriter — Set Chip/DDR
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4.1 DDR/SRAM &=,

411 ¥EFRE

[ @ nuvoTon Nu-Writervi.0 =)
No Version
Choose type ooo./sum 1 | »| DOR Init : NUC9720F62Y.ini Disconnected X g..(om.al
DOR/SRAM
Choose file : C:\Nuvoton-work\nuc90@-turbo_writer\nuc970\unicode\test-nuc970-0x200\Tu @ Browse ?
Execute address : Ox 800Q 3

Option: © Download only Download and run 4

Status @ °°*°

‘ 3 Download

4 exar

Figure 4-4 NuWriter —- DDR/SDRAM mode

e EEE BRI I/EDDR/ISRAMIE ST » SEEGRHimagets ZE B # T #(ZIDDRESRAMEL ARG - #21F
WERAT -

1. #3E ‘DDR/SRAM =, -

2. EEfEImagefEX -

3. # Almagefg Z it /£ DDR/SRAM I fiz sit - JF & ¢ #5 22 {#H 5 £ DDR H , fiz 1k 20 25 /71 1

0x00000000~0x01F00000(31MB) -
4.  #EEE’Download only’ =k /& #E#E"Download and run” -
5. T “Download” -

4.2 NAND Flashf&=

NAND#E, T DL Image i &) A FINAND Flashtf » i H #Imaget% Z R gE ¥ & A uBoot ~ Data -
Environment ~ Pack > POfERI#E oy H o —F o

421 ImagefEERIfE

42.1.1 uBoot ZEE

FEREBFEENE K > ENUCI7T0455H L EZ G EEuBootIFE h iy Imageilli#hifT » FIRE
— & ZH {7 iruBoot » — %R /2 1] DA FH uBoot Y RE 2K 7F Fy [ EE 1% 56 — 2 #ifTHE 20 - uBoot fill
16bytesHyt5bE(Header) IDDR# & HF » HRAT -
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0x0 0x0 0x0 0x0
0x00 Boot Code Marker Execute Address Image Size Decrypt Address
0x10 DDR - Initial Marker DDR - Counter DDR - Address 0 DDR - Value0O
0x20 DDR - Address 1 DDR - Value 1 DDR - Address 2 DDR - Value 2
0x30 DDR - Address 3 DDR - Value 3 DDR - Address 4 DDR - Value 5
0x40 DDR - Address 5 DDR - Value 5 DDR - Dummy DDR - Dummy
0x50
uBoot

Figure 4-5 Boot code header
Boot Code Marker = {0x20,'T",'V',/N'} -

Execute Address = 7% ##IBR jEfuboot {5 #1%1{ Execute Address } {iI' & °
Image Size = {uBoot {2 Z E[E} -

Decrypt Address = {OxFFFFFFFF} -

DDR - Initial Marker = {OX55AA55AA} -

DDR - Counter = DDRS#IEE > EiHE T EFTEEEDDRAENUCT2DF62Y . ini » T DLTE
NuWriten\sys_cfg\Fp Z it fg % -

[ nuvoTon Mu-Writer v1.0 Iﬁ
NUVOTON

Select target chip

| NUCS70 series -

4 ot | 2 Continuegd

Auto to countinue

Figure 4-6 NuWriter — Select DDR parameter
NUCT72DF62Y.ini {711y & DDR fI&% > WA T:
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[ nuca72DFs2vini - 2 = E ) |
BEO REE #XO B/EV FHAG

0xB0000220=0x01000000
0xB0000264=0xC0000018
0xBO000220=0x0100001%
0x55445504=0x |
Ox554A554A=0% 1
0xB0001808=0x00003030
Ox558A5044=0% 1
Ox558A5044=0x 1
Ox55445544=0% 1
0xB0001800=0x00030476
Ox55AA5044=0% 1

0xBO00 1804=0x0000002]
0x55445544=0% 1
0xB0001804=0x00000023
Ox55AA504A=0x 1
Ox55AA504A=0% |
0x55445544=0% 1
0xB0001804=0x00000027
Ox558A554A=0% 1
Ox55AA504A=0x 1
0x55445544=0x% 1
0xB0001820=0x00000000
0xB0001824=0x00000000
0xBOO0181C=0x00004000
0xBO001818=0x00000332
0xB0001510=0x00000006
0xB0001804=0x00000027
Ox558A5044=0% 1
Ox558A5044=0x 1
Ox55AA5544=0% 1
0xB0001804=0x0000002B
0xB0001804=0x0000002B
0xB0001804=0x0000002E
0xB0001818=0x00000232
0xBO00181C=0x00004731 -

Figure 4-7 NuWriter -NUC72DF62Y..ini
FRFINUCT2DFG2Y.iniNEAT T © (FFEDDRSE LEFTR - AFREIATTE)

1. 0xB0000220=0x01000000
2. 0xB0000264=0xC0000018
3. 0xB0000220=0x01000018
4. Ox55AA55AA=0x1
5. 0x55AA55AA=0x1
6. 0xB0001808=0x00008030
7. O0x55AA55AA=0x1
8. Ox55AA55AA=0x1
9. O0x55AA55AA=0x1
10. 0xB0001800=0x00030476

=
=

. Ox55AA55AA=0x1
. 0xB0001804=0x00000021
. Ox55AA55AA=0x1
. 0xB0001804=0x00000023
. 0Ox55AA55AA=0x1
. 0Ox55AA55AA=0x1
. Ox55AA55AA=0x1
. 0xB0001804=0x00000027
. 0Ox55AA55AA=0x1
. Ox55AA55AA=0x1
. Ox55AA55AA=0x1
. 0xB0001820=0x00000000
23. 0xB0001824=0x00000000

N NN R PR BB R R R
N B O 0N LA WN
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24. 0xB000181Cc=0x00004000
25. 0xB0001818=0x00000332
26. 0xB0001810=0x00000006
27. 0xB0001804=0x00000027
28. O0x55AA55AA=0x1

29. 0x55AA55AA=0x1

30. Ox55AA55AA=0x1

31. 0xB0001804=0x0000002B
32. 0xB0001804=0x0000002B
33. 0xB0001804=0x0000002B
34. 0xB0001818=0x00000232
35. 0xB000181c=0x00004781
36. 0xB000181c=0x00004401
37. 0xB0001804=0x00000020
38. 0xB0001834=0x00888820
39. O0x55AA55AA=0x1

40. 0xB0000218=0x00000008
41. 0xB8003160=0x00008000
42. 0xB80031A0=0x00008000

f¢$E NUC72DF62Y.iniNE =] LIE+E H DDR - Counter =42 -

DDR - Address 0 = {0xB0000220} - DDR - Value0 = {0x01000000} -
DDR - Address 1 = {0xB0000264} - DDR - Valuel = {OxC0000018} -
DDR - Address 2 = {0xB0000220} - DDR -Value2 = {0x01000018} -

DDR - Address 3 = {Ox55AA55AA} - DDR - Value3 = {Ox1} -

DDR - Address 4 = {Ox55AA55AA} - DDR - Value4 = {Ox1} -

Dlptdsse - - -

DDR - Address 39 = {0xB0000218} - DDR - Value39 = {0x00000008} -
DDR - Address 40 = {0xB8003160} - DDR - Value40= {0x00008000} -
DDR - Address 41 = {OxB80031A0} - DDR - Value41 = {Ox00008000} -

DDR - Dummy = {0x00000000} - DDRZ#{F I T {7 Ae -H A L 16byts ¥ 7% - R ERVER T FR 22 LA
Dummyf# & °

uBoot = 7Fj uboot binary file -
2 A F]Nand flash 1Block0 » Blockl » Block2 > Block3 » TE ArEE :

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

Figure 4-8 Block 0~3 of NAND Flash
T E R B EENAND Flash sEHUH AR HARAVE R 40 T B
RIASIEIES St
Boot Code Marker = {0x20,'T",'V','N'} -
Execute Address = 0x00000200 -
Image Size = 0x0000A628 -
Decrypt Address = OXFFFFFFFF -
DDR - Initial Marker = OX55AA55AA -
DDR - Counter = 0xO000002A -
DDR - Address 0 = 0xB0000220 - DDR - ValueO = 0x01000000 -
DAegEHE - - -
DDR - Address 40 = 0xB8003160 - DDR - Value40= 0x00008000 -
DDR - Address 41 = 0xB80031A0 - DDR - Value41 = 0x00008000 -
DDR — Dummy = 0x00000000 - DDR — Dummy = 0x00000000 -
uBoot = address 0x00000170 ~ 0x00000170 + 0xO000A628 -
{EZAENAND flashruBoot BIRE A IRHIAI T

uBoot Image + Header + DDR parmater < Block Size
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Bl ¥4 5 8 7 F F a2 b e de |

Boot Code Marker Execute Address Image Size Decrypt Address
D0000000R:( 20 54 56 4E|00 02 00 00|28 A6 00 00|FF FF FF FF |

Initial Marker Counter AddressD Valued
00000010h:!55 AR 55 RAJ2R 00 00 0020 02 00 BO[OO 00 0O 01!

Addressi1 valuel Address2 Value2
00000020h:[ 64 02 00 BO[18 00 00 CO[20 02 00 BO[18 00 00 01
00000030h:| AR 55 AR 55 01 00 00 00 AA 55 AA 55 01 00 00 00
00000040h:| 08 18 00 BO 30 80 00 OO0 AA 55 AA 55 01 00 00 00
00000050h:| AR 55 AR 55 01 00 00 OO0 AA 55 AA 55 01 00 00 00
00000060h:| 00 18 00 BO 76 04 03 00 AA 55 AA 55 01 00 00 00
00000070h:| 04 18 00 BO 21 00 00 00 BAA 55 AA 55 01 00 00 00
00000080hR:| 04 18 00 BO 23 00 00 00 RAR 55 RA 55 01 00 00 00
00000090h:| AR 55 AR 55 01 00 00 OO0 AR 55 AA 55 01 00 00 00
000000a0h:| 04 18 00 BO 27 00 00 OO0 AR 55 AA 55 01 00 00 00
000000bOh:| AR 55 AR 55 01 00 00 OO0 BAA 55 AA 55 01 00 00 00
000000cOh:| 20 18 00 BO 00 00 00 OO0 24 18 00 BO 00 00 00 00
000000d0h:| 1C 18 00 BO 00 40 00 00 18 18 00 BO 32 03 00 00
000000e0h:| 10 18 00 BO 06 00 00 OO0 04 18 OO0 BO 27 00 00 00
000000f0h:| AR 55 AR 55 01 00 00 OO0 AA 55 AA 55 01 00 00 00
00000100h:| AR 55 AR 55 01 00 00 00 04 18 00 BO 2ZB 00 00 00
00000110hR:| 04 18 00 BO 2B 00 00 00 04 18 00 BO 2B 00 00 00
00000120h:| 18 18 00 BO 32 02 00 00 1C 18 00 BO 21 47 00 00
00000130h:| 1C 18 00 BO 01 44 00 OO0 04 18 00 BO 20 00 00 00
00000140h:| 34 18 00 BO 20 88 88 00 AA 55 AA 55 01 00 00 00
00000150h:( 18 02 00 BO 08 00 00 00 &0 31 00 B& 00 80 00 00

Address41 Valuedl Dummy Dummy
000001600 A0 31 00 BE (0O 80 OO0 0O|O00 0O OO 0O|00 OO 00 0O
uBoot : address Ox00000170 ~ 0x0000170 + Ox0000A628
00000170h:| 13 00 00 EA 14 FO 9F ES 10 FO S9F E5 0OC FO 8F ES
00000180h:| 08 FO 9F ES5 04 FO 9F ES 00 FO 9F ES5 04 FO 1F ES
Q00000190n:| 20 O3 00 00 78 56 34 12 78 56 34 12 78 Seo 34 12
000001a0h:| 78 56 34 12 78 56 34 12 78 56 34 12 78 Se 34 12
000001b0n:| OO0 02 00 OO0 28 A& 00 OO0 B8 AC 00 00 28 A6 00 0O
000001cOh:| DE CO AD OB OO0 00 OF E1 1F 00 CO E3 D3 00 80 E3
000001d0h:| 00 FO 2% E1 BC DO SF ES 07 DO CD E3 00 00 AD E3
000001e0h:| 16 OS5 00 EBE OO0 40 A0 E1 01 50 AOD E1 02 €0 AD E1
000001f0h:| 04 DO AO E1 8C 00 4F EZ2 00 90 46 EO 06 0O 50 E1
00000200h:| 06 OO0 0O OA O6 10 RO E1 S5C 30 1F E5 03 20 80 EO
00000210h:| 00 06 BO EB8 00 O6 A1 ES8 02 00 50 E1 FB FF FF 3R
Q00000220n:| 74 00 9F ES5 74 10 SF ES5 00 20 AOD E3 01 00 50 E1
00000230h:( 02 00 00 2R OO0 20 80 ES 04 00 80 E2 FA FF FF EA
00000240h:| 00 00 9F ES OO0 FO A0 E1 54 086 00 00 28 A6 00 0O
00000250h:| 28 A6 00 00 28 A& 00 OO0 OO0 00 AD E3 17 OF 07 EE
000002600 17 OF 08 EE 10 OF 11 EE 23 OC CO E3 87 00 CO E3
00000270h:| 02 00 80 E3 01 04 80 E3 10 OF 01 EE OE CO AD E1
00000280h:| OA OO0 00 EB OC EO RO E1 OFE FO RO E1 00 0O AD E1
00000290nh:| ES2 DD 1F ES5 FE FF FF EB 00 80 00 BC 28 AS 00 00
Q000002a0n:| 88 AE Q0 00 OO 00 AD E1 00 00 AQ E1 00 OO0 AD E1
Q000002b0n:| 68 00 9F ES5 OO0 10 EO E3 00 10 80 ES5 00 OO0 QOF E1
000002c0Oh:| CO OO0 80 E3 OO0 FO 21 E1 54 00 9F E5 54 10 8F ES
000002d0h:| 00 10 80 E5 50 00 SF ES5 50 10 SF ES 00 10 80 ES

Figure 4-9 Address 0x00000000~0x000002e0 of NAND Flash
4.2.1.2 DataZVgs

T RS EHIREZEAEINAND FlashthFrfs @H9firil - A EUE T HARER - (KB A Image start
offseti{H (B ¥ Page Size - Page Size Z{(x#ENAND FlashiRi&EmRE) » e DatalZ i AENAND
Flashiyii(E fral - 405 Image start offset = 0x10000 - Hij#Data 174 %] NAND Flash 0x10000 Hyfr
ik o BE77FE ] DU B A (S (E A F5 SKBECENAND Flash » 41 Linux Kernel Z52FuBoot#fE
tfimagefFiEsK > Image st & 77 fL AR Y fiz 1k /08000 - HIl 75 i Linux Kernel& {EData%f - fLE #
Ox8000ffir ik
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EHU%EYAFFS%@UBIFSﬁlﬁiﬁw%ﬁﬁf 12 MBS UE r] DUSEFEDATARIRE - B ImagefEi
ZINAND Flash¥fEryfirit - (& 0T LUE EuBoot s Linux 2B HUIE ZE £47 -

YAFFS2#i{EIn-band tags Imageds ST © (yaffs2fytagfffFEDATAE S H)
| # mkyaffs2 --inband-tags -p 2048 rootfs rootfs_yaffs2.img
--inband-tags : yaffs2ftag {7 EDATAEHE -
FENAND FlashEHYA/\(Page Size) -

BT Erootfs &l A R4 i rootfs_yaffs2.img » FiEENuWriteri ZFHE FENAND Flashi{iril: -

i A T 72 BT YAFFS2 inband-tags 182 24 (Eflash &k

mount -t yaffs2 -o "inband-tags” /dev/mtdblock2 /flash
YAFFS2(#54 1] DUfFyaffs2utilsE v 5] -
UBIFS#!{EImageds 41T :

# 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 Y2 EERBHATT ¢

-F 1 ECEREFE ASURE AV ZE E &S mount.

X © JBR4EAIRE 0 "Izo", "favor_lzo", "zlib" B¢ "none" (FEE% : "1z0")

-m  FBUNRIVORIERI AN, At /ENAND Flash—{EEHIA/N -

-e 1 ERIRERIEAT A\ (logical erase block size) - [R BB B E (PEB) £ 128KiB » At LUBHR 5511 3%
7E Fy124KiB=126976 -

-c ¢ K IR BRI SERE (maximum logical erase block count)
-0 ¢ F AR -

ubinize{f FHIYSHERIAAAIT ¢

-0 ¢ R -

-m By N A ET RN, HELENAND Flash—{EE YA -
-p  EReEERIE AN 0 128KiB=131072 -

-O : VIDREFEM AL E -

-s + (i FH e/ N Al I AN > AEICUBIAETH o
rootfs_ubinize.cfg AT :

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

Mar 13, 2015 Page 23 of 58 Rev 1.00



NUVYOTON NUC970 NuWriter {# FH - fif
=

vol_type=dynamic

vol_name=system
vol_flags=autoresize

BT frootfs &Rk R 45 p ubi.img » F& ENuWriterfi 2 #H % ENAND Flashiy izl -
i A T 3llan< BRI UBIFSHE ZE 24 fEflash& ke

B S [sys/class/misc/ubi_ctrl/deviNZs » E% %5k 10 © 56 » HIERELT ¢
mknod /dev/ubi_ctrl c 10 56

ubiattach /dev/ubi_ctrl -p /dev/mtd2

mount -t ubifs ubiO:system /flash
UBIFSHHEATE < A LIEMtd-utils & L 5] -

Linux A% 0 R S BRI RS 2R S 8tak B A I IE R S Fa BT T

YAFFS2 :
File systems --->
[*] Miscellaneous filesystems --->
<*>  yaffs2 file system support
<*>  Autoselect yaffs2 format
<F> 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
MRS 4R -
H % fe
Iz0-2.09.tar.gz JBR 4 g R 4 T L.
LN drsgan ST
$ cd lizo-2.09
$ ./configure --host=arm-linux --prefix=$PWD/../install
$ make
$ make install
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libuuid-1.0.3.tar.gz AL TR, S ERsan o4l 1
$ cd libuuid-1.0.3

$ ./configure --host=arm-linux --prefix=3PWD/../install

$ make

$ make install

mtd-utils.tar.gz mtd-utilsRE. 2 Y 4R Sdl N

=B H31zo-2.09.tar.gzE{FFlibuuid-1.0.3.tar.gzE{F
$ 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 yaffs2d5< T B

$ make

4.2.1.3 EnvironmentZ/g&

T BEEE uBoot 1Y ER IR S 8 > RE XA EINAND Flash i A E AV Az sk > 5 uBootE B I {HiH S FE Y Bl
E - fieiiig Afyimage start offsetfJ{H (FEE ¥ Page Size) » HEHEEnviroment{ZifENAND Flashfty
WR(E (4l - 405 Image start offset = 0x10000 - Al EnviromentEi %] NAND Flash 0x10000 H{iz il -

env.txt {FHYE U-Boot HYFRITEE L HEE » WAZRBILT:

baudrate=115200
bootdelay=3

ethact=emac
ethaddr=00:00:00:11:66:88
stderr=serial
stdin=serial

stdout=serial

4.2.1.4 PackZ/gs

gl A Pack.binfy A% » JAERPack N F Y Image i ETHE ENANAD Flashfi{iriil: - Pack.binfyJ&
Hu] Dl ZPackiE A ZEEf -

4215 [EFEEH

NAND FlashZ fZPUfERIREHY 7 =05 AZINAND Flashrr » SR HANE#pA% - BEA — &S E
NANDH1Page0,Pagel,Page2,Page3fliPaged - {H2 & T HyPage3 (= I F B HEF » B RS AR = AF
Page0,Pagel,Page2,Pagedf1Page5rf -
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422 ¥EFRE

4221 #fAmage

»
@ nuvoTon Nu-Writer v1.0

NU VO T O N N ——

No Version
Choosetype: |NAND | | v| DDRInit: NUCS73DF62Y.ini Disconnected Xﬂe-Co'mc(I
NAND
- | Patameters
Nasme Type  Stat End Block | Name: rboot-spl_NAND _@l 2
Image Type : Data Ervionment @ uBoot ) Pack
Image encrypt : « | ["]Enable

Image execute address : Ox 200

Image start offset: Ox 0

Bungd | “u  veiy5| # Read | @ Eraseat |

4

Figure 4-10 NAND — New Image
i _E[EPE BRRN A DLSE o i ImagefiE e

1. EEENANDHZC - Fbg H &40 8E IRy ImagefEZe - I~ & INAND Flashimage
Ik -
2. i AlmagefEZ& & -
e Image Name #EfZZEESRAY ImagefsZE
e Image Type #E#ZImageZi#s
e Image encrypt s E/E B TRAESHIE, /e, s e Wt - fEFSEIRE A FAESHI

’/%T
e Image execute address F:EImage T/ &, (KimzEsE M A > HATEuBootHIfEASH
.
e Image start offset #r'EImagel&s%{ENAND Flashffyfirfi: -
3. f# T Burn” e
4. ERFEERTEN > RIEHGEINERERSERTIImagefEZ -

5. fESERR > FILAEEEE T Verify' BT AT RESRSE A BRE 4 [RHE -
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4.2.2.2 ZEHlmage

o
. nuvoTon Nu-Writer v1.0 S
NUVOTON E=
No Version
Choose ype:  [NAND 1 -] oori: NUCSTIOFE2Y Disconnected X ReConnect|
NAND
T - - — ———  Parameters
Name Type  Stant End Bloch| " Name: rboot-spl NAND E‘
Image Type: ( Data  Environment @) uBoot Pack
Image enciypt : v | Enable
! "
nuvoTon Nu-Writer - Read u
SaveFile:  C:\NAND_abcbn @3
2 RMZ [ Eraseal I
Read block of Save file:  Stat: 168 Blocks
Length: 10 Blocks
i exir
e pr— = — ————————— —— = y

Figure 4-11 NAND — Read
#ER L8 2P BRRI AT LASE R Hlmage

1. EEFE “NAND” 5 o

2. T “Read” -

3. EEEMIEEENUE -

4. i AR AYBlocks(F—Block K /NMEIENAND Flash#FZZATE) -

5. T "OK”- HIA[5EpkImagesEHl
42221 FEHER
NuWriter T] DLz NuWriter/path.ini friy N Zs, B RsE B, 40 E:
1. ChipReadWithBad=0I f THEE, SEEUR H &l B Ry Ersy «
2. ChipReadWithBad=115,:& B & 58 HUERH - OOB(out of band)&@i

" path.ini - Notepad
File Edit Format Yiew Help
sBElock=128

[DEFAULT]
PAGE_IDX=0

[TARGET]

CHIP=0

DDR=0
DDRADDRESS=16
TimeEnable=1
Timeus=5000
oTPOption=0
OTPMode=3
ChipErasewithead=0|
ChipreadwithBad=0
FirstDelay=1000

Figure 4-12 NAND - path.ini(1)
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4.2.2.3 EfFImage

& nuvoTon Nu-Writer v1.0 (o] @ |[=]
NU VO T O N It
'No Version
Choose type : DOR Init:  NUCS72DFE2Y.ini |Disconnected X Re-Connect
NAND
Parameters
Name Type Stant End Block ey G70umage g
Image Type: @ Data () Environment () uBoot () Pack
' = 5 - | [[]Enable
nuveTon Nu-Writer - Erase ||

%Erasel\ll () Erase as bellow

Erase Size : Start : | 16 blocks
&
l e ke *  Read | & EmseZl
+
Aligl 1 blockis 0x13f77c bytes [ OKS ” Cancel :

il BT |

Figure 4-13 NAND — Erase
e E BRI AT LLSE i FRImage g %

1. BEEE“NAND” f -
2.  ¥F “Erase”
3. #}# Erase all or
4. 3 Erase as bellow
® i AfEbRiyBlocks(f—Block A/MIIENAND Flashfi i A A E)
5. K “OK” - B[ SE gk -
42231 ElER
NuWriter T] DL{{zi8 NuWriter/path.ini iy N Zs, B EgiskeisE=t, 40T E:
1. ChipEraseWithBad=0I F THae E, JBFRIF R EERER -
2. ChipEraseWithBad=10%, ;&[0 & & R B100BIEIR &5 % -
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| path.ini - Notepad
File Edit Format View Help
sBlock=128

[DEFAULT]
PAGE_IDX=0

[TARGET]

CHIP=0

DDR=0
DDRADDRESS=16
Timeenable=1
Timeus=5000
oTPOption=0
OTPMode=3
chipErasewithead=0|
ChipreadwithBad=0
FirstDelay=1000

Figure 4-14 NAND - path.ini(2)
4.3 SPIE=

4.3.1 ImagefgZERIRE

4.3.1.1 uBoot #&E

TEZEE RIS 20 ENUCI70451 & FER EEAuBootHIRE R HYImageilli BT » RIRE
— & Z {7 iruBoot » — R A 2 1] DL A uBoot Y RE 2K 1 iy L EE 1% 56 — L T HE =X - uBootH fill
16bytestyiEFEL MIDDREE & - =40 ¢

0x0 0x0 0x0 0x0
0x00 Boot Code Marker Execute Address Image Size Decrypt Address
0x10 DDR - Initial Marker DDR - Counter DDR - Address 0 DDR - Value0
0x20 DDR - Address 1 DDR - Value 1 DDR - Address 2 DDR - Value 2
0x30 DDR - Address 3 DDR - Value 3 DDR - Address 4 DDR - Value 5
0x40 DDR - Address 5 DDR - Value 5 DDR - Dummy DDR - Dummy
0x50
uBoot

Figure 4-15 Boot code header
SEAIAIPI 2T Bl 2% NAND Flashfiat iffjuBoot BUARERR - &1 bAt% F 18 AFISPI Flash o 0x0RY fir
Ik TER R ERE

0x00000000 U-Boot
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Figure 4-16 SPI Flash
43.1.2 Data ZVgE

T BE E R AFISPI Flashdrfirfg @y rhk - R T EAAYERE o {EHH AfYImage start
offset{H (FEE ¥ 75Block Size » Block Size Z{iESPI Flash#i&FmiksE) » i E ¥ DatatE i {ESPI Flash
AN E 4 > 208 Image start offset = 0x10000 - HijgData 7752 Z] SPI Flash 0x10000 AYfiril » L=
2] DUE Bh (= e i (B A F5SKIECE SPI Flash - #i4& Linux Kernel 5% FHuBoot#I#E f1image it
AL - Linux KernelZStEak i 11k 2508000 » HIIZEZE ¥ Linux Kernels {EDatailfE - fil & £]0x80003fir
qf

4.3.1.3 Environment Z/g&

T EEE uBOOtER R Y > #E A FISPI Flashth g Enufirik - 5EuBootss B HUHH & FEAVEN (F -
ficigia AyImage start offsetfy(H (B Z & 75Block size) > R EEENviroment/Ei{ESPI Flashfymi{E iz
HE - W15 Image start offset = 0x10000 - H¥Enviroment{ZjixE] SPI Flash0x10000 Hyfirk

4.3.1.4 Pack g5

ficiEdn A Pack.bin 1Y% » REEPack N2ty Image T EIHH % ESPI Flashiyfizhl - Pack.binfy R R
o] A E PackiFE N Z A -
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432 ¥EFRE

4.3.2.1 #fAmage

-
@ nuvoTon Nu-Writer vi0 (B
No Verszion
Choose type : [sp1 1 -] oor 1nie : baxcs70r62v. ind Disconnected X Re~<onne<!|
sP1
Parameter
Na=e T Start offset End offset
e Image Name : test_bin = 2
Isage Type : Data Environment @ uBoot Pack
Isage encrypt : . Enable

Image execute address : @x 200

Image start offset : ox ©
X Durn3J ‘-rf‘.',.S 2 Read J Q!rueau]

7 - ’
Alignment : 0x10000 ‘ 4

Figure 4-17 SPI — New Image
e 2P BRRI AT LLSE B i Imagetg 2%

1. R “SPI” 5 - AR HEACERE ESR I ImagetE % - W RN ZEEHISPI Flash#imagey&
2. FAlmagetg =&k

e Image Name #EEfEEEEEEEHY ImagefEZE

e Image Type #EfEImageZi#s

e Image encrypt 5 E/E G FRAESHIE, e, ax B I

e Image execute address ¢ EImageH (T B @ 4R ara &M A > HATFuBootHIFES

R
e Image start offseti% & Image/&st{F SPI Flashfyfir ik
3. T "Bun”e
4. EFPERERSER - RISHEBURERERTTRIIImagergE -

5. fESERKEAtR - FTBEEEEE g [ Verify RIn SRR AR RHE & . -
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4.3.2.2 ZEHAmage

~

' nuvoTon Nu-Writer vi.0 X
| No Vession
Choose type : DDRInt: |NUCS730F62V.ni Disconnecied X ReConnect|
SAl
P. s
Name Type  Start offset End offset Image Name - Ini_Code 2’
image Type: () Data ) Enviorment  © uBoot ) Pack
Image enciypt : [ Enable
l i

nuvoTon Nu-Writer - Read

SaveFie:  C:Mmi_abc_xxbin g 3 2 nmz & Eraseal I

Read block of Save fle:  Stat: 0 Blocks

)

Length: 10

o ear

Figure 4-18 SPI — Read Image
i _EEPEBRRI A DLSE s Hlmage -

1. S “SPIEE -

2. ¥F “Read” -

3. EHET{HEHEENAE -

4, i AZEEFRAYBlocks(—Block A /Mt SPI FlashiRA&F 1 E) -
5. T "OK”> Hlnf5gpkimagesEal
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4.3.2.3 EfFImage

NUC970 NuWriter {5 F F-ffft

0 nuveTon Nu-Writer v1.0 | o | @ |
NUVOTO N IEE—
NoWersion
Choosetype: | 5P ~| DDRInit: NUC372DFGE2Y.ini | Disconnected x ﬂe-Connecll
SPI
P
MName Tvpe Start affset End offset Image Name - |S70uimage ﬁl
Image Type: @ Data () Enwvironment uBoot () Pack
leszon ameact - S ] Enable
nuveTon Nu-Writer - Erase [
oo
) Erase All (@) Erase as bellow
Erase Size : Start: 0 blocks
J; Read |Q Erasez
Length : 10 blocks
-
[ o] cocel |
il BT

Figure 4-19 NuWriter — Erase
fcHA_EEP BRI A LS g BRImagetE e

1. EEEE“SPI" = -
2.  ¥T “Erase”
3. #}# Erase all or
4. 3} Erase as bellow
® i AFEPRAYBlocks(fE—Block K/MEIESPI Flash &2 E)
5. [ “OK” - BlIH]sepldzhs -
4.4 eMMC &=,
441 ImagetEERIRE
44.1.1 uBoot /gt
FEZIE RBAAYE— 2=

ENUCO70Z5ih 5 L EE & &g iluBoot I RE 1y Imageli #ifT » “FIRE
— E A7 firuBoot - — &2 = 72 B LU F uBoot BURE A /F Jy L BE1R 5 —

ZATHE R - uBoot ¥

16bytesyigETHZ FIDDRSE & » AT -
0x0 0x0 0x0 0x0
0x00 Boot Code Marker Execute Address Image Size Decrypt Address
0x10 DDR - Initial Marker DDR - Counter DDR - Address 0 DDR — Value0
0x20 DDR - Address 1 DDR - Value 1 DDR - Address 2 DDR - Value 2
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0x30 DDR - Address 3 DDR - Value 3 DDR - Address 4 DDR - Value 5
0x40 DDR - Address 5 DDR - Value 5 DDR - Dummy DDR - Dummy
0x50

uBoot

Figure 4-20 Boot code header
S 25 AT L2 ENAND Flashfsia difjuBoot TUREEE « & (f L% T A F]eMMC 10x400fyfir
ik TE R RER

0x00000000

0x00000400 U-Boot

Figure 4-21 eMMC
4.4.1.2 Data Z/g5
T RS ENIREZE A ZeMMC T E (L » NME I HAATRERE o i AfYImage start offset
HE (BEL 7551 2bytes) » 1 E ¥ DatafF i EeMMCHIHE A7tk - 415 Image start offset = 0x10000 >
Hi#Dataf7 /i EleMMC 0x1000069fizik: » 77 =B o] LAE B HERIBE A TR KL EeMMC » fila1E
ELinux Kernel ZEZ fHuBoot®IAE himagerF L skhE » Linux KernelZtEAR Y fir kit /50x8000 » HIJZE T
Linux Kernel&{EDataZ!fE » fif & £]0x8000H 74k -

4.4.1.3 Environment Z/g&

T EEEuBOoOt IR B - FEFR AR IeMMCH AT ERIfiz L - FEuBootsE HUHEAH H FEAVENTE - (KB
g AfYImage start offsetf/y{H (FEEEEPR512bytes) » & EFEnviroment{Z i £ eMMCHYIRE izt - 215
Image start offset = 0x10000 - Al Enviroment{EiE] eMMC 0x10000 Hyfirl -

4.4.1.4 Pack gE

i APack.binfy A7 - JRIEF Pack N7 i HyImage i EIHESfEeMMCHYfirht: - Pack.binfyFEE =] L
2 PackfE U EE -

4415 fE/LH(FAT32)

R Ry 73 ZE fH 75 B A7 it uBoot AU R Y Image s E H A AU AR AT Image - At LDVHERE PREFZERIAAFIT > A4
[EFHEEMEMTEIED - fREEZE R LIS 12bytes By BRAL - (I ] DUIRIR H CHY AR B E R B ZE [HIHY
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KN JER BRI S EAT SR AR Image BifE ZE L i tg = E -
442 ¥EFRE

4421 FfAmage

. nuvoTon Nu-Writer vmw
nuvoTon _

DDR Init:  NUCS72DF62Y.ini Connected @ Re-Connect
Name Type  Statoffset End offset | Name: fmabc = 2 l
Image Type : Data Enviionment  ©) uBook Pack

Image encrypt - « [ Enable
Image execute address : Ox 200

Image start offset; Ox 400 |

Bum 3| veiy 5] 2 Read | Fomat |

2
m " )y | ‘ 4 U
Algnment : 0x200, Reserved Size : N/A - .

Figure 4-22 eMMC — New Image
IR BREI ] LLSE sl Imagefig 2 -

1. EEEeMMC S » I8 H G4k E WESR 1T ImagefE % » W R FiEHleMMCHimagery&
¥ -
2. EwAlmagetg Z &k}
e Image Name #EfEEEEEEEHImagetE Z&
e Image Type ##E#EImageZitE
e Image encrypt X EE B TRAESHIE, e, sE WL
e Image execute address FZEImaget( T{I &, (4msEa% EMmim A » HAIFuBootEIFES

U
e Image start offsetz%' & Imagel& s/ eMMCHI AT H
3. ¥ [“Burn” -

e

FERPEEFRTEMIE - BB G BN E ERR ST Image i % -
5.  TESERbAR o o] DUEERESE T Verify R o HERDEE A& RLE & IEHE -
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4422 ZEHlmage

[ @ nuvoTon Nu-Writer v1.0 2
[Mo Version
Chooselype: | eMMC 1 ~| coRmit: NUCS73DFG2Yini Discornected 3¢ Re-Connect
eMMC
Parameters
Hame Type  Stat ofiset End offset lmage Name: [Foc El
Image Tupe Data ) Envionment @ uBoot () Pack
Image encrypt : = | [[]Enable
| —=
nuvoTon Nu-Writer - Read N ™
SaveFie: | =3
2 Read ) [ Fomat |
Read block of Save e Start: sectons
Length : 4 sectors{] sector is 512 bytes) /

i Concel | ©  0KG|

Figure 4-23 eMMC — Read
e [ 2P BRRI AT DASE piGE EleMMC
P “eMMC” fE = -
¥ F “Read” -
A GEFIIRES -
i@ AZE A5k sectors(1 sector is 512 bytes) -
T “OK” « BIA[5ERK,

=

abrwd
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4423 fE(1E (FAT32)

@ ruvoTon Nu-Writer v1.0 Il et S |
‘nuvoTon I
| (201570870201 l
| Croosetype: [eMMC_ ] ] v] DORIm: NUCS720F62V i Connected @ RoConnect|
oMMC
Name Type Staet offset End offset e _] ']
Image Name :  tme_abc =
, - = = WBook ) Pack ‘
nuvoTon Nu-Writer - Format M v Enable ]
Reserve space 3 sectors (1 sector is 512 bytes ) |
' { e ] [ 4] || B Fomu]
Abgrenent
{
i ear
———= = = e — —
Figure 4-24 eMMC - Format
fcHE 2 BRRI AT ASE ieMMCAE =L
1. EEE “eMMC” = -
2. T “Format” -
3. B ACRHZER(BA 512bytes) - J1E ¢ B 2B AR ISR A Y ImagesiiE & 2 4ikg =18
B
4. $F “OK” - HTAT5EH -
4.5 Pack f&Ez{
B EImagetEZE & fF i —{EPack.binf&EZs - uBootfI16bytesiyiETH%Z FIDDRZE &G » J7=40 T -
0x0 0x0 0x0 0x0
0x00 Initial Marker File Length File Number Reserve
0x10 ChildO-File Length ChildO-File Address Child0-Reserve Child0-Reserve
Child0-data
Child1-File Length Child1-File Address Child1-Reserve Child1-Reserve
Child1-data
Child2-data Child2-data Child2-data Child2-data
Child2-data
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Figure 4-25 Pack header/Pack child header
Initial Marker = {0x00000005} -

File Length = {FfTaImagefy £ &} » ¥7564Kbytes
File Number = {&F%/{EImagef&} -

Childo-File Length = {&5—{EImage &kIHIEE} -

Child0-File Address = {§—{EImageE A ALk} -

Child0o-data = = {&5—{@lImage &¥}} -

ChildO-File Length = {&—{EImage &EIEFE} -

ChildO-File Address = {5 —{#Imagef& A f1yfirht} -

Child0-data = = {Z£ —{flmage &H}} -

EREFFENUWTriterd Pack & =0 A Wi (& Imagefs 2857 7] Fyu-boot-spl-NAND.bin #1 u-boot-NAND.bin » 41
TR

Choose type 1 | PACK * | DDR Init; MUCS72DFEZY.ini Dizzonnected ¥ Re-Connect

PACK

Mame Type Encrypt Start Address[Hex] End AddressHex] Exec Address[Hex)

u-boat-zpl_MAND uB0OT 1] arag 200
u-boot_NAND DATA 40000 dc398 a

Figure 4-26 Pack Image
AT LASRISE k% I Pack g =4 T
Initial Marker = 0x00000005 -
File Length = (0x0000a798+0x0003c998) = 0x00050000 -
File Number =2 -
Child0-File Length = 0XO000A798 -
ChildO-File Address =0 -
Child0-data = = { address 0x00000000 + 0x00000020 ~ 0x00000020 + 0x0000A798} -
Child1-File Length =0x3c998 -
Child1-File Address =0xA0000 -
Child1-data = = { address 0x0000A7B8 + 0x0000010 ~ 0x000A7C8 + 0x0003C998 } -
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vl s 34 5 8 78 7 8 b e doe f

Initial Marker  File Length File Number Reserve
00000000kR: (05 00 00 00|00 00 05 00|02 00 00 OO|FF FF FF FF|
CO-File Length  CO-File Address  COD-Reserve CO-Reserve

00000010h: (98 A7 00 00|00 00 00 00|FF FF FF FF|FF FF FF FF |
00000020h: 20 54 56 4E 00 02 00 00 28 A6 00 00 FF FF FF FF
00000030h: 55 AR 55 AR 2A 00 00 00 20 02 00 BO 00 00 00 01
00000040h: 64 02 00 BO 18 00 00 CO 20 02 00 BO 18 00 00 01
00000050h: BA 55 BRA 55 01 00 00 00 BA 55 BA 55 01 00 00 0O
00000060h: 08 18 00 BO 30 80 00 00 AR 55 AA 55 01 00 00 00

0000a7e0n: 00 OO0 OO0 OO OO 00 OO0 OO 00 OO0 00 00 OO0 00 00 00
0000a770n: 00 OO0 OO0 OO0 OO 00 OO0 OO0 00 OO0 00 00 OO0 00 00 00
0000a780n: 00 C2 01 00 OO 1B BT 00 6E 75 &3 35 37 30 5F 73
0000a790h: 65 T2 €% 61 &C 00 00 OO0 DO 72 00 00 OO Q0O 00 OO0

0000a7alh: 18 74 00 OO0 C& 73 00 OO0 OO0 74 OO OO0 OB 73 00 00
C1-File Length C1-File Address

0000a7b0h: 98 73 00 OO0 OO0 00 OO0 GUlEB C8 03 Uﬂlﬂﬂ 00 0ORA Uﬂl
Cl-Reserve C1-Reserve

0000a7cOh: [FF FF FF FF |FF FF FF FF|13 00 00 ERA 14 FO 9F ES
0000a7d0nh: 14 FO 9F ES5 14 FO SF ES 14 FO 9F EL5 14 FO 3F ES
0000a7e0h: 14 FO SF ES5 14 FO SF ES BO 01 40 00 EO 01 40 00
0000a7f0n: 40 02 40 00 AOD 02 40 00 00 O3 40 00 &0 03 40 OO0
0000ag800nh: CO O3 40 00 EF BE &D DE 00 00 40 00 20 &C 03 00
0000a810nh: 5C E4 08 00 98 C% 03 00 DE CO AD OB OO0 00 OF E1

Figure 4-27 Output Pack.bin

451 ¥EFRE

Packf& = 7] DL (EImagefg Z & ff i —{EPack ImagefEZ< - 13:1%5L 7] F| FINuWriteri& & [E Pack
Image B FFH AT 5E A S E FEAYIFEERE T - (41 eMMC - NAND Flash » SPI Flash) -
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45.1.1 #fAmage

& nuvoTon Nu-Writer v1.0 =] ® )
NUVOTON EEm———————
HoVersion
Choose lype: | PACK I * | DDRInit: MUCS7DFE2Y.ini Dizcornected  C Ra{mctl
[ Hame Type Ercrypt Start Address{Hex)  End Address[Hex] Ewec AddressHex)
wboot-spl_NAND uB0OT | al7g 200
wboot_MANDx40 DATA a0000 dc98
Paameter | MTP

:

Image Name : ﬂ Image encrypt : ] Enable
Image Type : @ Data () Enviroment () uBoet 2

G}
8

Image start offset : Ox Image execute address : Ox

=z
11

Figure 4-28 PACK — New Image
HA_E &P BRI A DL R i image g 2

1. EEEPACK’ iz -
2. g Almagefg &t
Image Name ZEEfEZEEERITTAE 22
Image Type #fZImageifE
Image encrypt 5% B & R AESHIE, #5 78, s B MR LI
Image execute addresszz ElImagessh{ TLE, K4k =tax & M A » HA{EuBootUREAH
4
e Image start offset {EsHiEE4ABRALE
3. T Add” -
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45.1.2 [EZXimage

(@ nuvoTon Nu-Writer v1.0 =e s
NUVOTON IEm—————
Mo Yersion
Choose ype: | PACK I w| DDRInit: MUCS7IDFEZY.ini Disconnected > Ha{mﬂti
[ Name Type Ercrypt Start AddressiHex)  End AddressHex) Exec Address[Hex)
w-boot-spl_NAND wBOO0T 2 il allg 200
w-boot_MAND b0 DATA &0000 dc998
Fararmete MTP

Image Name : g Image encrypt : [~ | Enable
Image Type : @ Data () Enviroment () uBoot 3

if

&)
i

Image start offset : Ox Image execute address : Ox

i EBar

1

Figure 4-29 PACK — Modify Image
HHR_EEPEERRI A PLSE kB iimage :

1. EEPACK'HHL -
2. {EFRAE LIEEGE W N RE BN Image -
3. EimagefFxEkt |
e Image Name BEIETREESRAVIE K
e Image Type #E#E System Image
e Image encrypt B R FAESHIE, HiE, s B MW LT
e Image execute address FZEImageft( T{I &, (4msEa% EMmim A » HAIFuBootEIFES
2
e Image start offset JEsFAEIAHI T B
4. T "Modify”
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45.1.3 Efrimage

(@ nuvoTon Nu-Writer v1.0 ® ==
NUVOTON EEm———
Mo Version
Chooselype: | PACK I | DDRInit: MUCS7DFEZY ini Disconnectad > Ha{mdl
Hame Tupe Ercrypt Start Address{Hex)  End Address[Hex) Exec AddessHex)
whboot-spl HAND uB0OT 0 al7g 200
u-boot_MANDOD:AD DATA 2 a0000 dc99e
Patatreter ' MTP

Image Name : g Image encrypt : = | [C]Enable
Image Type : i@ Data () Enviroment (2 uBoot
Image start offset : Ox Image execute address : Ox

o Ear

il

Figure 4-30 PACK — Delete Image
e EE P ERR ] AT plRE FRImage -

1. B “PACK” 55 -
2. {EFRRE LB T EMERAYImage
3. T “Delete” -
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4514 fmfPackriEzx

~

. nuvoTon Nu-Writer v1.0 &
nNnuvoTon g
No Vession
Choose type: | PACK I v | DDRIndt: NUCS72DF62Y.ni Disconomcted X Re-Corudl
PACK
Name Tope Enciypt Stant Address(Hex)  End Address(Mex) Exec Address(Hex)
|| uboot NANDOWAD DATA A0000 %338 2m
Qc ing e — - - 200
Q( ) I&, » Computer » OSDisk (C:) '|‘f” Search OSDisk (C L
Organize New folder =v [ @ ™ Ak I
% Favorites o) Name g Date modified Type * @ Modiy |
Bl Desktop SRecycle.Bin 2014/9/12 £510:... Fitefol =]
gl P Deate
% Downloads gl & _nucx 2014/12/4 F502:... File fof
%] Recent Places M AsA 214/11/7 FE03:... Filefo & Oupe X
L altera 3 2015/2/2 T=01:29 Filefo
4 Libraries L. arc_data 2012/10/3 £509:.. Filefo 4 exar
+| Documents L AVID 2013/7/18 £510:... Fite fo
il Git boot 2012/8/31 £¥11:... Filefol |f <
J‘Mmk b cygwin 2013/9/3 250851 File fol
= Pictures Documents and Settings 2009/7/14 FF12... Filefo
+| Subversion 1. Downloads - 2013/7/3 T4 0103 Filefol ©
B Videoc bt - I 2
File name: ~ |Binimg Files (*.bin) -
| al Cancel

Figure 4-31 PACK — Output Pack Image
cHR b5 BRRIH] DASE i Pack fE 28
HERE “PACK” fi5t -
R “Output” »
BEERHFAIIEE -
$## 1" Open”B[I o] 7 4 Pack Image -

=

Eal
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4515 [EifPackiEx

[ @ nuvoTon Nu-WritervL.0 B
NUVOTON Ims—— |
NoVetsion
Choosetpe: [NaND_ 1 +] oORInk: NUCST2DFEVii Discornecied X ReConnect
HAND
" Patameters
Name Twe  Stat  End  Booh e &2

Image Type : Drata E rvironment uBoot Image @ Pack
Image enciypt: |key. dal - | [Enatid
Image execute address: O | 200

Image star offset : Ox 1500000

- Bunﬂ] A Weiify |_t Read Ilg Erasadl

] M 3 s
Abgnment : NA& v

il ExT

Figure 4-32 PACK — Burn Pack Image
I8 _EEPFERLINAND FlashsgploEkPack iz

1. EPEEERTESLATTF 42 (eMMC/NAND Flash/ SPI Flash) -
2. frlmage Name 317 FifE 4y Packfg 2 -
3. Image Type#ifEPack HIEE -
4. R “Burn” o
452 SBYERIESkpackEEHl
HEFHRAARE 2 ¢

1.  u-boot.bin (FEz% offset J5 OXA0000 - {77 & £ OXE00000) -
2. u-boot-spl.bin (FEzXDDREKITLE £ 0x200) °
3. env.txt (FEz% offset/y 0x80000) -

HrifEE% 3B env.ixt ~ u-boot.binflu-boot-spl.bin F{ER—(E packtEZE 1 EEEEFINAND Flash » ficid
T ERRI AT ASE i B FPack g &

1. EEEPACKREL -

2. ﬁTEl e env.txt > WEREL R *

Parameters

Image Mame : |erw Image encrypt : [] Enable
Image Type: () Data @ Ernviroment () uBoat

Image start offzet ; 0y BO000 Image execute address : 0w 0

Mar 13, 2015 Page 44 of 58 Rev 1.00



nUVOTon NUC970 NuWriter { F 3~
=

4 Add
3. #T °
ﬁ' N H N Py .
4, %“—EFJ ##Eu-boot-spl.bin » EFEMT ¢
Parameters
Image Mame : |u-boot-spl = Image enciypt : ["] Enable
Image Type: () Data () Envviroment @ uBaoat
Image start offset: 0w 0 Image execute address: 0w 200
& Add
5 P °
Bﬁ' N H WA == .
6. ?ETJ #Eeu-boot.bin » WEGEA T
Parameters
Image Mame :  u-boot | Image enciypt: []Enable
Image Tppe: @ Data ) Erviroment (7 uB oot
Image start offzst: 0w A0000 Image execute address : O« EO0000
o Add
7. P °

]
RN T ——

AL
Eo
U N AP EREI AT PASE e e sk Pack g 2
1. EENANDET o

2. ?ﬁ?g A I A LR IR 2 WECEA T

Parameters

Image Mame:  [pack =

Image Type: () Data ) Ervironment () uBoot @) Pack
Image enciypt ; [] Enahle

Image execute address : Ok | 200

Image start offzet : 0« | 50000

* Burn

= » RN EEEEPackigZE -

4.6 MTPER
MT P AT DURHR SR S AL A 25082 AZINUCOT70 451/ IIMTP - & Hhd@ R AR (REENUCI70 4.5
e P [ EF 482 (eMMC, NAND Flash, SPI Flash)diyf2 =t o
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4.6.1 ¥ERE

@ nuvoTon Mu-Writer v1.0

NUVOTON I

Mo Yersion

[E=H =l =X
Choose type: | MTP > | DDR Init: |NUE9?2DFB2’Y. ini | Dizconnected . He-Eonnectl
MTP

Option : ) SHA

Chaose file: [ key.dat ~| B Modiy |
Mode: () eMMC () MAND @ SPIFL&SH Programn times of MTP 1

Encrypt: %) Enable @) Disable

Lock. :

[[1Enable *fou have select lack mip key, ance mip key iz locked can not be program any mare.

| ®  Bun |
S ExiT |
@ nuvoTon Mu-Writerv1.0 EI =] @
NUVOTON E——
Mo Version
Choose bype . |MTP * | DDR Init: |NUC9?2DFB2'Y.ini |Disconnected * He-Eonnectl
MTP
Option: =) AES
Choosze file : v] [Z Open |
Made: () USE without SHA @ USE with SHA Program times of MTF 1
Enciypt:  7) Enable @ Disable
Lock : [[]Enable *fau have select lock mtp key, once mip key is locked can nat be program any mare.
s | | & Bun |
il EXT |
Figure 4-33 NuWriter — MTP Mode
4.6.1.1 Flkeysx
1.

e NE R key_cfgdl TV E]
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| sys_cfg
& NuWriter.exe
|| MuWriter.exe.intermediate.manifest
4 | path.ini
£, xush.bin

Figure 4-34 NuWriter — Folder

2. ENCFREMER AEE o EHSEEAT, 1T EE256 - Z1RHES T AInAI i
256
0x12345678
0x23456789
0x3456789a
0x456789ab
0x56789abc
0x6789abcd
0x789abcde
0x89abcdef

3. EHBEARNU-Writer TEL » i SEfE MTP 5 - .

4. EREEMIMIE LAY SCFAE o

5. EEBANHR

o (R EEE

e AES
> FAHEE = 5552 eMMC, NAND, =¢ SPIFLASH
e SHA

> BAfRE R USB without SHA = USB with SHA
USB without SHA : NuWriter T E. 7] DA{#E FHUSBEINUCO70 & i 1 55 5 7% 18
SHA
USB with SHA : NuWriter T_E.{#i FJUSBEINUC970;# 1 55 T 1% 18 SHAM B =5
6. T “Burn”. BIA]52EkEEEFENE -
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5 NUWRITER SOURCE CODE
Nuwriter J&(s FVS2008 fsf 5355 - At A A VS 2008 1] LAFARINuWriter .25 » FRLIZ40 MER -
& NuWriter - Microsoft Visual Studic (Administrator) 00— | o D

File Edit View Project Build Debug Tools Test Window Help

iy E=2| 0 Vel %ba|FESL0RAaEaBRAS

-G H e % B @9~ S5 b Debug - Win2 - | [# IDC_NAND_TYPE_Ad HE-E T =
Resource View - NuWriter - 3% xushcpp| Serislh] + x [Propeties TEX|E
=23 NuWriter . Ll
B0 NuWrterrc (Blobal Scope) ~ % GetfileLength(CString & filename] - ||| GetFilelength VCCodefunction H
£ Bitmsp Finclude "stiafr b* =] o
Dial #include "Mulriter h" £
3 Dialeg #include "MuliriterDle.h" o (Name) GetFileLength 2
-0 Ieon #include “Huclinlish.h’ File \nuvoton-work nuca00-t{
3 String Table {f#inelude Menmserh FullName GetFileLength &
{3 Version {##include “strsafeh” Tnjected False A
5
g
unsigned char * DORZBuf (char *buf,int huflen,int *ddrlen); Islnline False =
Jfcomst UCHAR ush_count=sizeof (usbdesc }/sizeof (ISB_DESCY: 1sOverloaded False 2
int GetFileLength(CStringd: Filenane) fesealed False
{ IsTemplate False
FILE tfp. Typestring int

it £iled{ze;
if( (xfp=_ufopen(filenane, _T("rb")))==NULL )

AfxMessageBox(_T("ERROR: Can't open file 1"));
felose(rfp);
return -1;

fseek(rfp, 0,SEEK_END);
$11eSize=F tel1(sfp);
folose(rfp);

(Name)
~ ||| Sets/returns the name of the object.

return filefize;

Resour... [ESolutio... [ 53 Closs Vi.. [l Propert.. ||| « | i '

Output Ix
Show output from: M IEEYEY =)

=] Output |5 Find Results T

Ready Ln1d Col15 Chi2 INS

Figure 5-1 NuWriter — Project
] Pl Resource viewtd [ Dialog & i e i & HATA NuWriterfY =5 ] » 0] AR (8 & 75 oK 27T
B -

Resource View - MuWriter ~ 1 x
8.33 NuWriter

EIE] MuWriter.rc

G- Bitmap

L'-]fj Dialog

2] IDD_ABOUTBOX
5] IDD_FORMAT
2] IDD_INIT
2] IDD_MMC

5] IDD_SPI
5] IDD_TARGET_CHIP
G- Icon
-] String Table
-3 Version

() Resour.. |@Sclutic... |@CI355VL. |EPrupert...|

Figure 5-2 NuWriter — Resource View

{EaAEIDD_SRAM EHEIREEERG T > BT )& 2 T Hif & -
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NuWriter.rc - IDD_SDRAM - Dialogl/ NuWriter.rc - IDD_MTP - Dialog | NuWriter.rc - IDD...R_DIALOG - Dialog |

o (5 (=

Choose file : Browse

Execute address O Sample edit box

Option: ) Dowrload only ) Download and run B

Status : |

\

| Download

Figure 5-3 1ID_SDRAM Dialog

e P E2Download Tt i~ B 7] 7 . Downalod## $HATFE . » & NuWriteriE (ERYRF (% > ## ' Download
P (EAZ A A0 ] -

~'RAMDIg.cpp | NuWriter.rc - IDD_SDRAM - Dialog | NuWriter.rc - IDD_MTP - Dialog | F >

\%CRAMDIQ + % OnBnClickedSdramDownload() -
L
[e)void CRAMDLz - :OnBnClickedid ramDownloadd )

L3

C3tring dlgText;

Tpdatelata(TRUE);
InitFile(l);
if {m_address  IsEmpty())

AfxMeszageBox(_T{"Flease input execute address"));
return;

1
Getllel tem{ IDC_STRAM_TOWWLOAD)- =GetWindowText{dleText );

| BT

if{dleText CompareNoCasel _T("Download" 3 i==0)
{

Updatelata(TRUE);

unzigned Threadl;
HAWOLE hThread;

m_progress RetPos(0);
m_progress _SetBkColor{ COLOR_DOWNLOAD 5 ;

Figure 5-4 OnBnClockedSdramDownload function

FENuWriter sl 2 HUTE IR SE IRFT A EIZIRE - (A& ] LLs S ER % H G source code » HE[fT]

T EENuWriterfZE(E 5= -
NuWriter BINuWTriterFW 2~ [i:# 8 3= 2% B NucWinUsb.hFINucWinUsb.cpp 2l fii s =~ RAFIFERE -
NucWinUsb.h :

static const GUID OSR_DEVICE_INTERFACE[] = { OxD696BFEB, 0x1734, 0X4l7d,
{ 0x8A, 0x04, 0x86,0xD0,0x10,0x71,0xC5,0x12 } };
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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;

}swinuUsbHandTe, *PSwWinUsbHandle;

#define MAX_DEVICE_NUM 32

class CNucWinusb

{

public:
CNucwinusb(Q);
SwinUsbHandle winuUsbHandle[MAX_DEVICE_NUM];
int WinUsbNumber;
UCHAR DeviceSpeed;
/% BABWinUSB driver */
BOOL EnablewinusbDevice(void);
/% BERHEERCHIIER ¥/
BOOL NUC_SetType(int id,USHORT type,UCHAR * ack,ULONG len);
/* BAEKRERA */
BOOL NUC_WritePipe(int id,UCHAR *buf,ULONG len);
/* (e HERE R */
BOOL NUC_ReadPipe(int id,UCHAR *buf,ULONG len);
/* FEEAWinUSB driver */
void NUC_CloseHandle(void);
/* EIdEEAEGTER </
BOOL NUC_CheckFw(int 1id);
protected:

BOOL GetDeviceHandle(void);
BOOL GetwinUSBHandle(void);
BOOL GetUSBDeviceSpeed(void);
BOOL QueryDeviceEndpoints(void) ;

33
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static CNucwinusb NucUsb;
et RA AT ERE P oMK B T YIIE B i
bResult=NucUsb.EnablewinUsbDevice(); //FIEWinusb driver

bResult=NucUsb.NUC_CheckFw(0); //HEIz%#0 E&HHESS
if(bResult==FALSE)

{

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

USHORT typeack=0x0;
/* HESDRAMBLE, - HftiBlats ErIbie%serial.h */

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

{

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

return FALSE;

/% % ASDRAM HeaderZz%{# » ZEZEMINUWriterFwiit & */

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

if(bResult==FALSE)
{
delete []1pBuffer;
NucUsb.NUC_CloseHandle();
fclose(fp);
AfxMessageBox(_T("wWrite SDRAM head error\n"));
return FALSE;

/* FErpReE{Hack, EE S H A P UEISDRAM Header */
bResult=NucUsb.NUC_ReadPipe(0, (UCHAR *)&ack,4);
if(bResult==FALSE)
{
delete []1pBuffer;
NucUsb.NUC_CloseHandle();
fclose(fp);
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AfxMessageBox(_T("SDRAM head ack error\n"));
return FALSE;

while(scnt>0)
{
fread(1pBuffer,BUF_SIZE,1,fp);
/* % AData FRf > ffk—FH4096bytes */
bResuTt=NucUsb.NUC_writePipe(0, (UCHAR *)TpBuffer,BUF_SIZE);
if(waitForsingleobject(m_ExitEvent, 0) != WAIT_TIMEOUT)
{
delete []1pBuffer;
fclose(fp);
return FALSE;

if(bResult==TRUE)
{
total+=BUF_SIZE;
pos=(int) (((float) (((float)total/(float)file_len))*100));
posstr.Format(_T("%d%%") ,pos);
/¥ ERRE I Eack , EE R A B EIData ¥/
bResult=NucUsb.NUC_ReadPipe(0, (UCHAR *)&ack,4);
if(bResult==FALSE || ack!=BUF_SIZE)
{
delete []1pBuffer;
NucUsb.NUC_CloseHandle();
fclose(fp);
AfxMessageBox(_T("ACK error !"));
return FALSE;

5.1 —H%iEek

HATNuWriter 5 K 57 8% » 275 EEIGI+ - EHFE LR NucUsb.NUC_CheckFw(0) Y [o] {25 2k ] B
PC & HEiHB —4&aNUCI70 2511y & A # F » NucUsb.NUC_CheckFw(1)/y[El{E 5 2 HErPC _F & H 7
SEEHH  GNUCITO XTI G H 1+ DL « P 5 3 i B 38 » 77 LUA M NucUsb.
NUC_WritePipe(0,(UCHAR *)IpBuffer) ¥t 55 — & 5% 5 B ARV EI{E » 5 # NucUsb. NUC_WritePipe
(1,(UCHAR *) IpBuffer ) ¥ — G a& e ARVENE » DULTTETTDUER S G EESRAVINEE < T EEFI(E
M2/ Dt g R|PC -
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int i,count;

bResult=NucUsb.EnablewinUsbDevice(); //FIEWinusb driver

count=0;

for(i=0;1<32;1i++)

{
bResult=NucUsb.NUC_CheckFw(i); //HEzizf1 BOHHS
if(bResult==TRUE) count++;

3

AfxMessageBox(_T("%d device connect to PC now !!!\n"),count);
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6 FIRMWARE CODE(XUSB.BIN)
xusb.binZ (i FKeil FFas&HRET - AT LA A Keil i LAFA4ENUWriterFW ELZE » BRRLIR AT B -

4 G 00-turbe_writ i iter-2015031141 i i uvproj - Eisiond = )
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
15 W | @ | | | m | = = | 2 ossoe usrt Ha#|ale o & &|F]) 2
& & B | 38| Turbawriterrw o & &
Project » @ main.c parse.c M
=154 TurboWriterFW 51 int main() -
63 S 52 01t
&) usbd.c 53 UINT32 Starthddr=0,ExeAddr=0x01H00040;
@wb_mll‘s 54 //PMBR pmbr;
[#] standalone.c ==
. 56 H#if 0
] flash.e 57 outpw (REG_PWRON, inpw(REG_PWRON) & ~0x400); /* pull low D+ for USE 1.1 host detection */
[ sm.c 58 outpw (REG_CLKSEL, inpw(REG_CLRSEL) |CPU_FROM_EXTALISM); /* system clock source is from external clock *
[2] spiflash.c 59 [#endif //AEBIPRST
syslib.lib 60 UNLOCKREG () 2
[&] main.c 61 E
@ parsecc &2 *{(volatile unsigned int *)REG_AIC_MDCR)=OxFFFFFFEF; // disable all i
[H sde 63 *((volatile unsigned int )REG ATC_MDCRH) =0xFFFFFFFF; disable a
=5.2] sdgi 64 * copy arm vcror table to 0x0 =
65 memepy ((unsigned char JS:artAddr (unsigned char *)ExeRddr,0x40);
[#] filesystem.c e
&7 outpw (REG_AHBIPRST, 1<<18} ; UDC reset
68 outpw (REG_RHBIFRST, 0<<18) ;
63 cutpy (B2G_USED Pay CIL, inpw(REG USSD PAY CTL) & ~0x100):
70 outpw (REG_HCLKEN, inpw(REG HCLREN) & ~0x20000);
71
72
73 outpw (REG_HCLKEN, inpw(REG_HCLREN) | (1€<22)):
74 outpw (REG. i N) 1
75 / foutpw (R
76 outpw (REG_] NO, inpw (REG_| -
Eer.. [@6.. [GF. [0y <[ m r
Build Output o @
}
ULINK2/ME ARM Debugger L:53 €37 CAP| NUM| SCRL| OVR| RAW

Figure 6-1 NuWriterFW — Project

Firmware code ¥ BEIFE 2% B NuWriter & xusb.bin {E 2% #17 H 3107 > BT B ZEFNuWriteri& i
USB{# %< » iRIZa > (EAHEERVENE - 12081 T1% £ 2 & while(1) £ ParseFlashType(void) £ % 1
HERFUSBE % _usbd_flash_type » 41 N EFER @ BRE% B3I IIHE NuWriter S 238 #r 1y e < - BIJAG ZE 38 7
_usbd_flash_typefV{E » DL K& ZEFH & ParseFlashType(void) ¥ A1usbd_control_packet(void) i 55 »

A PASE N EE P AR -
INT ParseFlashType(void){
switch (_usbd_flash_type){
/F A DBEAIBEAENUW i te rE LB s R I (E ™/
/:".-
case yyyyy:
TODO: Add your control notification handler code here

break;

7':/

case USBD_FLASH_SDRAM:
uxXmodem_SDRAMQ) ;
_usbd_flash_type

break;

case USBD_FLASH_MMC:
Uxmodem_MMC () ;
_usbd_flash_type

break;

case USBD_FLASH_NAND:

I
|
=

I
|
=
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uxXmodem_NAND() ;
_usbd_fTash_type

Il
I
=

break;

case USBD_FLASH_SPI:
uxXmodem_SPI();
_usbd_fTlash_type
break;

case USBD_MTP:
uxXmodem_MTP() ;
_usbd_fTash_type

Il
|
=

Il
I
=

break;
default:
break;
3
usbd.cH#Jusbd_control_packet()ek&s » 40T :

void usbd_control_packet()

if (_usb_cmd_pkt.bRequest == 0xb0) {
/% A DA HIEAENUWr te r{E 2B s RIE =AY E */

/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{&i@m(E
yyyyy : ParseFlashType(void) Parsefy{g
7':/

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);
// clear nak so that sts stage is complete

}

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

3
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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_flash_type = USBD_FLASH_MMC;
// clear nak so that sts stage is complete
outpw(REG_USBD_CEP_CTRL_STAT, CEP_NAK_CLEAR);

3

EEGERKI% - AT A4RaERxush.bin - 41T BRI

| source

del_ohj .bat
header,bat

| Readme.td

[ romh.exe

Q TurboWriterFW.bin

& TurboWriterPW.uvproj

Figure 6-2 NuWriterFW — Folder
A H B xusb.binZE ZNuWriteri &k A Jr [ A Hyxusb.bin » BI52 5 #NuWriterFW -

. key_cfg
. sys_cfg
0 NuWriter.exe

| MuWriter.exe.intermediate.manifest
£ | path.ini

Figure 6-3 NuWriter — Folder

Mar 13, 2015 Page 56 of 58 Rev 1.00



nUVOTon NUC970 NuWriter { F 3~
=

7 REVISION HISTORY

Date Revision Description

2015.04.23 1.00 tH AR

2015.06.02 1.00 25k NAND B DU BE By BRI 2RI 8%

2015.06.05 1.00 Pack 5= T NN ThEE(AES)

2015.06.15 1.00 NAND Az M Fk FS BURE, {# FE AT DI data BYREZK
2015.07.28 1.00 & Nuwriter E2§% eMMC B ZEE I H1E] 1Mhz. /£ eMMC

GRS, eMMC BYREARIY J0E] 6Mhz.

NuWriter 71 xusb16.bin, xusb.bin, xusb64.binu 437145

2015.08.25 1.00
nuc970 DDR A/) (16MB,32MB,64MB) {5
1F path.ini F21% /1 ChipReadWithBad £:87. NAND :HEUE
FBlEE 1: s5EY data @381 OOB &, 0: 35HY data &I
2015.08.31 1.00 R 1. SRR < B, 0: A B
£ path.ini th#%71 ChipEraseWithBad £:%5. NAND #[E&
I 10 42264 data [@iF1 OOB &, 0: £ data &
EIEEERRTY 31IMB fYHH sk HL .
015.00.24 1.00 BIEEERKY (THSHIEE sk S AL
Pack 01 MTP THAE .
2015.10.21 1.00 WD "EHEAIIEE(EE 5 R)" FEIEE —RES

NUC970 45y .
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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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