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ARHSCAEI, —IRATRT A mkyaffs2, &M RAERRE B IR 20T BAYHAR L

o NEALAE:

https://qithub.com/OpenNuvoton/NUC970 Linux Applications

| GitHub, Inc. [US] | https://github.com/OpenMNuvoton/NUC970_Linux_Applications

W alsa-utils-LUZS Add all 3ppucatlnn source codes. 3 years ago
B benchmark/netperf-2.6.0 Let Makeallfile pass on CentOS 2 years ago
Fixed file permissions. From 755 to 644 3 years ago
m demos Update ebi demo code a year ago
B emWin NSH30 Linux emWin lib update from v5.46h.2 to v5.48k.2 4 months ago
W ethtool-4.6 Add ethtool-4.6 3 years ago
i i2c-tools Add i2c-tools utility. 3 years ago
B jpeg-9a create h/w jpeg library 2 years ago
i libuuid-1.0.3 Let Makeallfile pass on CentOS 2 years ago
Il lighttpd-1.4.39 Add samples for lighttpd configuration file and homepage html 3 years ago
i z0-2.09 Add mtd_utils and yaffs2utils 3 years ago
B minigui Modify to support RGB565 format in the display driver. 3 years ago
| mtd-utils Add mitd_utils and yaffs2utils 3 years ago

B gt-everywhere-opensource-src-4.8.5  Fixed file permissions. From 755 to 644
il tslib-1.1 Update make-all Makefile.

B wireless_tools.29 Fixed file permissions. From 755 to 644

W yaffs2utils Fixed file permissions. From 755 to 644

3 years ago
3 years ago
3 years ago

3 years ago

E] .gitattributes Rename Makefile used by build system to avoid missing all Makefiles i... 3 years ago
[E) .qitignore Add MiniGui-3.0.12. 3 years ago
E] Makeallfile Add emWin sample 8 months ago

REHERAER, BT ABRAICEAE T WEEREIGER, iERFAC X
NG SR DR BATTEERE AT AR PG RO SR AR IR L, T I BORHIRTE AR MR AL

XAREE,

BATIRRE SO HAr g B 2R THER SO R Rk, [N AE

BATEATE —ma SCE A1 Helloworld #2757 .

3./ Busybox Fl{EIR SRS

1) #ENF] nuco72 SCHEE, #— tool S, FSRAT X busybox. mkyaffs2
ST H, # Eif F#A0 NUC970_Linux_Applications-master.zip SCf-fi# £ 3 tool
AR B, BRUONMRE S S NUC970_Linux_Applications-master, el T3 BT 1)
WA K, SR )5 MR 25 /) NUC970_Linux_Applications-master {4 32 Al
NUC970_Linux_Applications-master.zip ¥ 1. 2R J53E N E] busybox HXH . [F]

FERT, 1E9mIFRT Bk B A X mIF I EL &
cd ~/nuc972

mkdir tool
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unzip NUC970_Linux_Applications-master.zip
cd NUC970_Linux_Applications-master
mv ./* ../
cd ..
rm NUC970_Linux_Applications-master -fr
rm NUC970_Linux_Applications-master.zip
cd busybox-1.22.1/
source ~/nuc972//toolchain/environment.sh

2) make menuconfig H#f AR & i

make menuconfig

topsemic@topsemic-virtual-machine: ~/nuc972/toolfbusybox-1.22.1
BusyBox 1.22.1 Configuration

Arrow keys navigate the menu. <Enter> selects submenus --->.
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes,
<M> modularizes features. Press <Esc><Esc> to exit, <?> for Help, </=>
for Search. Legend: [*] built-in [ ] excluded <M> module < >

| | Busybox Settings --->
--- Applets
rchival Utilities ---=>
oreutils --->
onsole Utilities ---=
ebian Utilities ---=
ditors ---=
inding Utilities ---=
nit Utilities --->
ogin/Password Management Utilities ---=>

< Exit > < Help >

PAVX Rl e B — 07, AR B BOARCE -
&2 make install 2 B SO B8 4%, FRATTIEER A K./ _install B0 nuc972 H
K T HY rootfs.
Busybox Settings --->
Installation Options (“make install" behavior) --->

(../../rootfs) BusyBox installation prefix
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BusyBox 1.22.1 Configuration

Please enter a string value. Use the <TAB> key to move from the input

field to the buttons below it.

«.f..frootfs

3) make Zwi%

make
YRR Ih e BN R

topsemic@topsemic-virtual-machine: ~/nuc972/tool/busybox-1.22.1

LD util-linux/built-in.o
CC util-1inux/mdev.o
cc util-linux/mount.o
cC util-1linux/umount.o
AR util-1linux/1lib.a
LD util-linux/volume id/built-in.o
cC util-linux/volume id/fat.o
cC util-1linux/volume 1id/get devname.o
cC util-linux/volume id/iso09668.0
cc util-linux/volume id/romfs.o
cC util-linux/volume id/util.o
cc util-linux/volume_ id/volume id.o
AR util-linux/volume_id/lib.a
LINK busybox unstripped
Trying libraries: crypt m
Library crypt is not needed, excluding it
Library m is not needed, excluding it
Final link with: <none>
DOC busybox. pod
DOC BusyBox.txt
DOC busybox.1

Box. . 0OTMm

Gt R Ja AT LA E — T busybox HISCHHE M, FTLVERIW FEE,
LA 5Z X G P 33 ) il

topsemic@topsemic-virtual-machine:~/nuc972/tool/busybox-1.22.15 file busybox
busybox: ELF 32-bit LSB executable, ARM, EABI5 version 1 (SYSV), statically link

ed, for GNU/Linux 2.6.16, stripped

4) make install “Z3%&
make install

AL AE T T AT TR BT £ R rootfs AOSCAFSR, BERIHEE —F
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cd ~/nuc972/rootfs

Is

opsemic@topsemic-virtual-machine:~/nuc972/tool/busybox-1.22.1$ cd ~/nuc972/roof]
5

opsemic@topsemic-virtual-machine:~/nuc972/rootfss$ ls

bin 1linuxrc sbin wusr

bin. shin. usr : fF—&Mm4
linuxrc : FEEMR RGN, H—ADPATHSC
4) FEIE LA SR
mkdir etc lib dev
5) fE rootfs H3%M dev HF FEIE &M

cd dev

sudo mknod console c 5 1
sudo mknod null c 1 3
6) {EMCIFE RS rootfsletc H R A —A inittab SCfF, 78301 HLHIE
5. .console::askfirst:-/bin/sh
cd ../etc
vim inittab

o

topsemic@topsemic-virtual-machine: ~fnuc972 /rootfsfetc
consple: :askfirst:-/bin/shfj

4. ZRGITE
1) #t A F| tool LA 2] yaffs2utils H 5% H
cd yaffs2utils
2) Zwi¥, A mkyaffs2
make clean

make
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topsemic@topsemic-virtual-machine:~/nuc972/tool/yaffs2utilss file mkyaffs2
mkyaffs2: ELF 64-bit LSB executable, x86-64, version 1 (5Y5V), dynamically linke

d, interpreter /lib64/1, for GNU/Linux 2.6.32, BuildID[shal]=bd3c7de7717faf6d8as6
b688916a38790d3d74c07, not stripped

Kee Z i 2 fusr/bin T LUE FERTTE 7, W LB XA RS T, /R —
fEZumi mkya, RJ5 TAB EH ANHEHI K.
sudo cp mkyaffs2 /usr/bin/
4) RO ARG
sudo mkyaffs2 --inband-tags -p 2048 rootfs rootfs_yaffs2.img

topsemic@topsemic-virtual-machine:~/nuc972% sudo mkyaffs2 --inband-tags -p 2648
rootfs rootfs_yaffs2.img
mkyaffs2 ©8.2.9_20120815: image building tool for YAFFS2.

stage 1: scanning directory 'rootfs'... [done]
scanning complete, total objects: 96.

stage 2: creating image 'rootfs yaffs2.img'
1 96/96 1@0%

operation complete,
96 objects in 650 NAND pages.
topsemic@topsemic-virtual-machine:~/nuc972

5. B

WAZ BB —E B, BRI

1) make menuconfig #E N\ 2| N AZ L & 5
make menuconfig

2) ZRINFH RAM filesytem 752 24
General setup —>

[ ] Initial RAM filesystem and RAM disk (initramfs/initrd) support
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.config - Linux/arm 3.10.108 Kernel Configuration

> General setup

General setup
Arrow keys navigate the menu. <Enter> selects submenus --->.
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes,
<M> modularizes features. Press <Esc><Esc> to exit, <?> for Help, </>
for Search. Legend: [*] built-in [ ] excluded <M> module < >

-*- Namespaces support --->
[ ] Require conversions between uid/gids and their internal repre
[ 1 Automatic process group scheduling
B ljépable deprecated sysfs features to support old userspace too
L Fernel->user space relay support (formerly relayfs
lm_rn'l.t'l.al RAM filesystem and RAM disk (initramfs/initrd
optimize for size

[ 1 configure standard kernel features (expert users) ---=>
[ 1 Embedded system
kernel Performance Events And Counters ---=

< Exit > < Help > < Save > < Load >

3) BRiAIK) Boot option 75 EAS IR

Boot options --->

(noinitrd  root=/dev/imtdblock2 rootfstype=yaffs2 rootflags=inband-tags
console=ttyS0,115200n8 rdinit=/sbin/init mem=64M)

.config - Linuxfarm 3.10.108 Kernel Configuration

> Boot options

Boot options
Arrow keys navigate the menu. <Enter> selects submenus ---=.
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes,
<M> modularizes features. Press <Esc><Esc> to exit, <?> for Help, </=
for Search. Legend: [*] built-in [ ] excluded <M> module < =

[ ] Provide old way to pass kernel parameters

(0) Compressed ROM boot loader base address f£igfix ®
) ampressed BOM hont lnader BSS address

[ 1 Kernel Execute In Place from ROM

[*] Kexec system call (EXPERIMENTAL)

[*] Export atags in procfs

[ 1 Build kdump crash kernel (EXPERIMENTAL)

[ ] Auto calculation of the decompressed kernel image address

< Exit > < Help > < Save > < Load >

4) NAND Flash BRzhHCHL B

Device Drivers --->
Generic Driver Options --->
<*> Nuvoton NUC970 FMI function selection
Select FMI device to support (Support MTD NAND Flash) --->
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ConTiguration

> Device Drivers > Generic Driver Options
Generic Driver Options q
Arrow keys navigate the menu. <Enter> selects submenus ---=.
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes,
<M> modularizes features. Press <Esc><Esc> to exit, <?= for Help, </=>
for Search. Legend: [*] built-in [ ] excluded <M> module < >

] Automount devtmpfs at fdev, after the kernel mounted the ro
] Select only drivers that don't need compile-time external fir
] Prevent firmware from being built

- Userspace firmware loading support

[ ] Include in-kernel firmware blobs in kernel binary

() External firmware blobs to build into the kernel binary

[ 1 Fallback user-helper invocation for firmware loading

Nuvoton NUC970/N9H36 FMI function selection
SelLect FMI device to support (Support MTD NAND Flash

atw aLLo il o tor

< Exit > < Help > < Save > < Load >

5) i&H MTD HISZHF
Device Drivers --->
<*> Memory Technology Device (MTD) support --->
<*> Caching block device access to MTD devices
-*- NAND Device Support --->
-*- Nuvoton NUC970 MTD NAND --->

NUC970 NAND Flash pin selection (Port C) --->

.config - Linux/arm 3.10.108 Kernel Configuration

> Device Drivers
Device Drivers
Arrow keys navigate the menu. <Enter> selects submenus --->.
Highlighted letters are hotkeys. Pressing <Y> includes, <N= excludes,
<M> modularizes features. Press <Esc»<Esc> to exit, <?> for Help, </>
for Search. Legend: [*] built-in [ ] excluded <M> module < =

Generic Driver Options ---=
Bus devices --->

< > parallel port support ---=
[*] Block devices ---=
Misc devices --->
SCSI device support ---»>
< > Serial ATA and Parallel ATA drivers ---»>
[ 1 Multiple devices driver support (RAID and LVM) --->

< Exit > < Help = < Save > < Load >

6) i yaff2 S RS H
File systems --->

[*] Miscellaneous filesystems --->
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<*>  vyaffs2 file system support

.config - Linux/arm 3.10.108 Kernel Configuration

> File systems > Miscellaneous filesystems
Miscellaneous filesystems q
Arrow keys navigate the menu. <Enter> selects submenus --->.
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes,
<M> modularizes features. Press <Esc»><Esc> to exit, <?> for Help, </=>
for Search. Legend: [*] built-in [ ] excluded <M> module < =

Amiga FFS file system support

Apple Macintosh file system support

Apple Extended HFS file system support
Ee0s file system (BeFS) support (read only)
BFS file system support

AA A A A
VOV OV VWY

RS Rty d i%n_ty)
-:*:- affsz file system suort

y
Use older-style on-NAND data format with pageStatus byt
Lets yaffs do its own ECC (NEW)

—r—
e e i

< Exit = < Help = < Save = < Load =

7) RAFECE, HiF

6.5REE

6.1 IE A RGRETH
1) EiR A B kernel 970uimage. X & 4 rootfs_yaffs2.img. i&H Z B ZE
=4 A uboot.bin, uboot-spl.bin, LAA env.txt T EEIMRTH, envixt it 17—
sepia, FEZIA T booemd 4T, XA T EGELEBBEEZER T .
baudrate=115200
bootcmd=nboot 0x7fc0 0 0x200000; bootm 0x7fcO
bootdelay=1
ethact=emac
ethaddr=00:00:00:11:66:88
stderr=serial
stdin=serial
stdout=serial
BRI, xS AT — IR Erase. JLAN SRS K8 R I KR
T, e T
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Image Name Image Type Image start offset
u-boot-spl.bin uboot 0x200
u-boot.bin data 0x100000
env.txt env 0x80000
970ulmage data 0x200000
rootfs_yaffs2.img data 0x2000000

2) bH, BEZBCR, WRlHOITEERINT:

Creating 3 MTD partitions on nand0:
0x000000000000-0x000000200000 : "u-boot”
0x000000200000-0x000001600000 : "Kernel"
0x000001600000-0x000008000000 : "user”

fmi-sm: registered successfully! mtdid=nand0

11bphﬁ nuc970_rmii0: probed

ehci_hcd: use 2.0 "Enhanced’ Host Controller (EHCI) Driver
ehci_nuc970_probe() - name: nuc970-ehci

nuc970-ehci nuc970-ehci: Nuvoton NUC970,/NI9H30 EHCI Host Controller
nuc970-ehci nuc970-ehci: new USB bus registered, assigned bus number 1
nuc970-ehci nuc970-ehci: irg 23, 1o mem 0xb0005000

nuc970-ehci nuc970-ehci: use 2.0 started, EHCI 0.95

hub 1-0:1.0: USE hub found

hub 1-0:1.0: 2 ports detected

ohci_hcd: use 1.1 "open’ Host Controller (OHCI) Driver

nuc970-ohci nuc970-ohci: Nuvoton NUC970,/NI9H30 OHCI Host Controller
nuc970-ohci nuc970-ohci: new USE bus registered, assigned bus number 2
nuc970-ohci nuc970-chci: irg 24, io mem Oxb0007000

hub 2-0:1.0: use hub found

hub 2-0:1.0: 2 ports detected

ushbcore: registered new interface driver usb-storage

TCP: cubic registered

MET: Reaﬁstered protocol family 17

yaffs: dev is 32505858 name is "mtdblock2" rw

yaffs: passed flags "inband-tags”

VF5: Mounted root (yaffs2 filesystem) on device 31:2.

devtmpfs: mounted

Freeing unused kernel memory: 112K

Please press Enter to activate this console.
BusyBox v1.22.1 (2019-05-15 07:09:00 cs5T) built-in shell (ash)

Enter "help” for a T1ist of built-in commands.

bin etc Tinuxrc shin
dev 1ib Tlost+found usr
S #

X ARNGAINT, — ot 2l 15 Xl i WA 3RATT_ESR AR SCA T R GE & mIT BA
IEHEAEHI T

6.2. 51 helloworld BB BER F Lig4T

BAVAEE B RATZ 9% helloworld F& 7 R A REZ 1T, 34113 helloworld
BRI B %, BEAEASFBEIR T B ? F LT LT

a) 1 Helloworld 7 Ubuntu T/ rootfs SCF3 B, SRR _EiR 0 54T
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Al NEEZ.

b) & scp B NFS JIkRSs, HEE@E M OTREIR 7 5

c) JEiE U H, AR5 URHEARIN T b, HERT X

Jitk @) HARKEE, ARG, 7 b) L B AT ST RGN
B, BINEAFET, TR XESNE scp MR, AR T o)ie

D A U B2 K, 18 helloworld #5 Dlid 2%

= ¢ TEL » SEFES (G)

@7 wEas

s

f;_?\.

1]

|| helloworld

2) U BHEARRT L, X ERE O A T ER, RBATE
USB Mass Storage & &4 A T, B RN CEHE USB X iR 153 D& il 2 7 .
XA HARIRA14 PC HLE 2 Windows R4E (it 12, BRI AR AL th /2 T DL
AL

BusyBox v1.22.1 (2019-05-15 07:09:00 C5T) built-in shell (ash)
Enter "help’ for a 1ist of built-in commands.

S o#
S #
/S #1s
bin etc Tinuxrc shin
dev T1ib lost+found usr
S #
S #
S o#
#
/ # usb 1-2: new high-speed usB device number 2 using nuc970-ehci
usb-storage 1-2:1.0: USE Mass Storage device detecte
5csi0 @ usb-storage 1-2:1.0
scs1 0:0:0:0: Direct-Access F5L UF32 Thumb Drive R3.a PQ: 0O ANSI: O
sd 0:0:0:0: [sda] 127946 512-byte logical blocks: (65.5 MB/62.4 MiB)
sd 0:0:0:0: [sda] write Protect is off
sd 0:0:0:0: [s5da] No Caching mode paﬁe found
sd 0:0:0:0: [sdal Assuming rive cache: write through
sd 0:0:0:0: [sda] No cach1ng mode paﬁe found
sd 0:0:0:0: [sda] Assuming drive cache: write through
sda: sdal
sda: pl size 127945 extends beyond EOD, enabling native capacity
sd 0:0:0:0: [sda] No cach1ng mode paﬁ found
sd 0:0:0:0: [sda] Assuming drive cache: write through
sda: sdal
sda: pl size 127945 extends beyond EOD, truncated
sd 0:0:0:0: [sda] No cach1ng mode paﬁe found
sd 0:0:0:0: [sda] Assumin rive cache: write through
sd 0:0:0:0: [sda] attached sCsI removable disk

BATHENR/dev H3EHE, AJLIEFIF sdal %4, LINUX BTH BIF76E % 55 58
FEMLR R SO SRR, AR U L. JBIR. AR, XA sdal it N FRAT
HEGNORVE=
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J# cd Sdev

Jdev £ s

bsg raml5 thy22 toy48
bus ram2 Toy23 toy49
console ram3 tty24 TtyS
cpu_dma_Tlatency ramd thy25 tty50
full rams toy26 Toy51l
kmem ramé Toy27 Thy52
kmsg ram? tty28 tty53
mem ram8 TCy29 Toysd
mtd0 ram9 toy3 Toy55
mtdOro random tty30 tty56
mtdl sda Toy3l Thys7
mtdiro Csdai ] tty32 Ttys8
mtd2 tty tty33 tty59
mtd2ro Tyl Toy34 toyb
mtdblock0 Tyl Toy3s Toyb0
mtdblockl ttyl0 tty36 ttybl
mtdblock2 toyll toy37 toyb2
network_laten Tyl2 Try38 Tye3
network_throughput ttyl3 Tty39 Toy7
null ttyld thyd ttys
ptmx Ttyls Tty40 Ty9
rami Tylé Toydl Toys0
raml ttyl? thyd2 ur andom
ramiQ Tyls Toy4d3 Vs
ramil Toyl9 Toydd vicsl
raml2 thy2 Tiyd5 vcsa
raml3 Toy20 Toyd6 visal
rami4 Toy2l Toyd 7 Zero
Jdev # 1

AR 2z a5 5] U B 2R pE e ?
ATFEHEE, A mount $84, FRATHAT L R4
mkdir mnt
cd mnt
mkdir usb
cd usb
mount -t vfat /dev/sdal /mnt/usb
cd/
mkdir opt
cp /mnt/usb/helloworld /opt
SERA S AT sdal 3 E] T /mnt/usb H 3% b, X AE/mt/usb H 3 B alfs 7 U
HEKINE, REHEHE T RGHopt H.
A TEopt H S B AT /helloworld, HE7-10F #i%
-/bin/sh: ./nelloworld: not found
X BRI HE? JEERE L, helloworld [HAT & 75 EMC— L 1, A
FRE R Gt BAT 2 OB B IAT RESRAT BT 1 o P DA R ZEIRATTHE AS X 4 1
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~/nuc972/toolchain/arm-2014.05/arm-none-linux-gnueabi/libc/lib B {1 22 2 14 5 i1l 51
BT lib H s,
AJ L% 3 arm-2014.05/arm-none-linux-gnueabi/libc/lib B3, K4 K
tar -cvf lib.bin *
SRIEIETE U BRI Bl H b g
tar -xvf lib.bin

XAREZ IS, FIKHAT helloword, &5 5R0T:

Jopt # . /helloworid
Hello world

FANAT DO AR - B, B R AT AT BRI E R A AR IEAE, BEONE A7
#| NAND Flash B, FrClis 2 A E KK
1.5 RE

ARRSE A BT T X R SCEA AR A AR, FERIR S RS —E
A7 M EFERERIAL. AEXEAEN, AT 5 FE-HENMHRAR
Linux BRI SC I N ZY, AR R0 RS2 B ANFRATT LARTHe i ) 51 WL R
ERAFBRRNZER . N —hm CEIF G, AT EXFANZ BB T . &
=FEB 4 GPIO. UART [ MZ5IE{5: WIFIEH]: $R5RELIE: EC20
4G BHUE s QT 4ufss Opencv (FFH% . KEA AT, WOb4 K S R B
RHEBLFE AT L, HEFE: Topsemic@sina.com , B KiE Topsemic s A4k 5 &

—

=

AR R BERME A B N, R
https://pan.baidu.com/s/IpN5Jc8L2FbrD8YgX6yHWhQ  FEELfL: ; (05
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Lesson5 NAND Flash #2240

ENTIRONA S Il R
4 - & FEMFE > TopSemic Linw@f2 > 05 LessonS NAND FlashifzSzHZ5 >
g = {EETTE + Fh

e NUC972)% & 4.
Lessond : NUCS72 2019-05-17 15:25

LinuxLessonS.conﬁg——'—'--’ Linux kernel @'@Q/ﬁﬁ@ﬁ%lﬂ lgzéﬁ: 36KEB
> ENTABEMEXR

lib.bin 2019-05-17 15:25 5.15MB

helloworld ,_...Lessonzfﬁtéﬂﬁhelloworld 2019-05-17 15:25 6KB
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