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UARTS, XD & L (B I [ LCD_DATA16 UART7_TXD
ECSPT1 MOST - 17 |15 16 g [CD_DATAT7 UARTT_RXD
- LCD_DATA22 19 | 17 18 30
AA bfi EcspIl_mMiso  LCD_DATAZ3 21 | 19 20 53 LCD DATA18
ECSPT1_SCLK/UARTS_TXD LCD_DATAZ0 7|2 22 54 [CD_DATAZ1 ECSPI1_SS0/UARTE_RXD
5| 22 [ [CD_DATATS
CANT_TXS) ; 57 28 gg SWTAG_NTRST
CAN1_RX{Z %0 30
CAN2_TX> - 31 32 |32 STAG_TCK
CAN2_RX{Z 3 31
SNVS_TAMPER1 g? 35 36 —gg TAG_TMS
SNVS_TAMPERS S5 38 oo JTAG_MOD
39 40 {SNVS_TAMPER9
= CN2X20 =

FA P A
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sys/class P10 heEs YmiEs | Bl p— sys/class
= BOARDERES &
3.3V 3.3V 1 2 5V

3 GPIO1_IOe3 3 4 5V
2 GPIO1_I0B2 5 6 GND GND
18 GPIO1_I018 | GPIO1_T018 7 8 UARTZ2_TX GPIO1_IO028 28
GND GND 9 18 UART2_RX GPI0O1_I021 21
24 GPIO1_I024 UART3 TX 11 12 UART3_RX GPI0O1_I025 25
28 GPIO1_I028 UART4A TX 13 14 GND GND
29 GPIO1_I029 UART4 RX 15 16 UART7_TX GPIO3_I021 85
3.3V 3.3V 17 18 UART7_RX GPIO3_I022 86
91 GPIO3_T1027 QEsT AN 19 20 GND GND
92 GPIO3_T1028 QEenig i) 21 22 GPIO3_I023 | GPIOZ_TI023 87
89 GPIO3_TI025 QEeTNER-taN 23 24 ECSPI1 S50 ea{VEgRivrls 28
GND GND 25 26 GPIO3_I024 | GPIOZ_I024 88
26 GPIO1_I026 CAN1_TX 27 28 GPIO1_IO15 15
27 GPIO1_I027 CAN1_RX 29 3e GND
22 GPIO1_IO022 CANZ_TX 31 32 GPIO1_IO14 14
23 GPIO1_IO023 CANZ2_RX 33 34 GND
129 GPIO5_I0OR1 | GPIOS_IO0B1 35 36 GPIO1_IO11 | GPIO1_IO11 11
136 GPIO5_I0B8 | GPIOS_TIO083 37 38 GPIO1_IO18 | GPIO1_TIO18 1@
GND 39 48 GPIO5_I0B9 | GPIOS_IO089 137

FEERWE, ¥R 10 % 21 B LCD_DATA23 A 7 /M LR [H, &N
e A E R

F P A
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1.4 T

HD-IMX6ULL-MB £ # %2 £ Linux BSP (&% Linux WEIEH. T X
THE%) fu— 5 F A EBPF (0 Ot Demo) . EEHAEHIEW T RFTR:

BAFBEIR Wi
Linux W% Linux 4.9
XHRSG WX RS KA extd, ERIHRGE LTHBEZM RS, : sysfs. yaffs
2. ubifs %%
XX G A toolchain-qt5-cortexa7t2hf-neon-toolchain-4.19-warrior.sh
SD/MMC /drivers/mmc
LCD /drivers/video
g5 J3E /drivers/input/touchscreen/goodix.c
12C /drivers/i2c
UART /drivers/tty/serial
USB /drivers/usb
HMELERZ]
LUK /drivers/net/ethernet
CAN /drivers/net/can
WIFI /drivers/net/wireless
PWM /drivers/pwm
GPIO /drivers/gpio
RTC /drivers/rtc
IR JRft LED. H . CAN. 45, Web S5 R GIFE
Qt 7 JRHE Qt BRMEHR 1. CANL %%, sqlite3. OpenCV Zf3if:
TR MEGHBZFES LA, SORKA LA

FA P A
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1.5 Qt Demo A H

20:36:55 -

F P A
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2 PRiR f5E F 15 BA

2.1 {8
HD-IMX6ULL-MB JF X R ¥ & JH 9~28V HE#HATHE, EOrE-wT:

IBATHREEANEX, AERZEWT:

- B :2:5 E;ﬁ SD RJAZ) T+ eMMC TH% sb
12 [=]=] [=]=]
3 4 [=]<] [=]=]
5 6 [=]=] [=]=]
78 [=]=] [=]=]
o 10 [=]=] [=]=]
1 12 [=]=] [«]=]
o WPG {#: WDG 4] WDG .k 4% T o
13 14 oo CI ;R 2 vE H7 T

Er BTAOKREBRINKAT woG ek, ALl wDG o 6E o ik R Bk & 1B T
B, WmFER woG A 5 RN R .

F P F i
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23 EOFFR

TR AEF coMl BfEH BN EFZERE D, B

BB O WBFEE N 115200, HFHBRSKEBEW T L.

S mE S =N
WA 115200
&/ DA 8
(EIR DA 1

BRI AL ¥
ikl R A

i.MX6ULL

COM1 H & F I LMK

231 HOFEHERE
HD-IMX6ULL-MB H AR TIEE T Debug & M.

£ windows T, £/fl USB # TTL ##% B #HEENAF LM, FELE
W F (£ win7, winlo TREZRZ L EHERGENBAH LR . 4
REBFRERNE, ¥ USB # TTL #%BHNEAN USB HEH, 7 LLE win
dows BIERAW “RETE” WHEEFRERARZGEH R T ZzE 0, &
K& T
1) #THR#ES “Win+x” (BIEE# T win f2 X)
#CREEEE (M)
) EEHH “REEER NEEF, EF ‘Y
WHRETT;, EERGHAM MW E ORE LI, ﬁU%ﬁﬁl‘Jﬁfﬁ%éﬁE%%
AT w#ssE, wTEAT:
&0 (COM 3 LPT)

‘ @ USB-SERIAL CH340 (COMS)

P R T &

% Hd (coM f2 LPT) ”

F P it
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2.3.2 EH&EORIKER

Windows THV& DZ M LK %L, £&1EFHEA Mobaxterm, X T
43 N: https://mobaxterm.mobatek.net/download.html,

TFERARXHELRTH “4-FXITE” BFREMRT MobaXterm ZH &, :
MobaXterm Portable v12.3.zip 7 MobaXterm Installer v12.3.zip.

#H MobaXterm Portable v12.3.zip A RZEMA, HEMERNT

#H, Portable BH “M G#EH"”

T UL MobaXterm ¥ A il B4R/ 28 & 0 B R 8 77 %

1) 34T MobaXterm Personal ¥ f, H#&#H"Session", W TH:

B MobaXterm
Terminal Sessions View Xserver Tools Games Settings Macros Help
-® . - e
@ u.: 'sv q"'; - @ @ Y @ ‘
Session | Servers Tools Games  Sessions View Split MultExec Tunneling Packages
Quick connect... & \&E

2) ®E “Serial” %, W ~EAT~:

IIH@@!.@;‘I@

SSH  Telnet Rsh  Xdmcp RDP VHNC SFTP | Serial File Shell  Browser

»¥ Basic Serial settings

(USB-SERIAL CH340 (COMS)) v] Speed (bps) *[ 115200

(2 R i3 =iREe115200

#¥ Advanced Serial settings B Terminal settings Bookmark settings

Serial engine:
Stop bits If you need to transfer files (e.g. router
configuration file), you can use MobakXterm
Parity embedded TFTP server
Flow control i
"Servers" window —> TFTP server

acro at session start: | =none= v|

AEZHEET, w0 FRELANLFEASNE D FHTHEE (TNE
RGN “REEEE” PHREZER) , ANEOSHATHENRE. &

F P A

24


https://mobaxterm.mobatek.net/download.html

RXAREBEFAHRAT i.MX6ULL

SERNE: EREREOSHE, FXAMAN"flow control"# T, FiX
BERAE, BE ok, 2HI M TFEEN Xtrem LW HF D,

[ ] Started Serial Getty on ttyﬁxco.

[ OK ] Reached target Login Prompts.

[ ] Reached target Sound Card.

[ OK ] Started File System Check on /dev/mmcblklpl.
[

hid

33.416440] EXT4-fs (mmcblklp2): mounting ext3 file system using the e

t4 subsystem
Mounting /run/media/mmchblklpl...

[ 33.561636] EXT4-fs (mmcblklp2): mounted filesystem with ordered data
mode. Opts: (null)
[ OK ] Mounted /run/media/mmcblklp2.
[
[
[
[

OK ] Mounted /run/media/mmchlklpl.
OK ] Started Kernel Logging Service.
OK ] Reached target Multi-User System.
OK ] Reached target Graphical Interface.
Starting Update UTMP about System Runlevel Changes...
[ OK ] Started Update UTMP about System Runlevel Changes.

NXP i.MX Release Distro 4.19-warrior imxeullldxldevk ttymxcO

imxeullldxldevk login:

LR P L R B R
BB F 4 A root, BRIAKH

, ARG HATRXE, HD-IMX6ULL-MB FF

F P F i
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2.4 XHFER
LEEXNE, HTHREEZLEN, THAT sync o4 T RHEER
A,
WwHEEER, WEA reboot 44, UH A2 HANTREERNFBER.
T uboot H, ¥ AT reset E B HF LMK

25 BEFRGER

251 EFWZMAK
# F uname -a 4T UEENERAE &

uname -a

xly-imxéull login: root

root@xly-imxeéull:~# uname -a

Linux xly-imxeéull 4.19.35 #8 SMP PREEMPT Sun May 17 22:06:18 CST 2020 arm
v71l armv7]l armv7l GNU/Linux

M E R LB N, YR AZRAN 4.19.35,
# Fl /proc/version X, W KEFERGEAERAE R :

cat /proc/version

root@xly-imxeull:~# cat /proc/version
Linux version 4.19%.35 (xinluyao@ubuntu) (gcc versicn 8.3.0 (GCC)) #8 SMP
PREEMPT Sun May 17 22:06:18 CST 2020

252 EECPUEER
#iLEF /proc/cpuinfo X, FLUKE CPU %15 R:

cat /proc/cpuinfo

root@xly-imxéull:~# cat /proc/cpuinfo

processor HIY

model name : AEMv7 Processor rewv 5 (v71)

BogoMIPS 1 8.00

Features : half thumb fastmult vfp edsp neon vipv3 tls vfpv4d idiva idi

vt vipd32 lpae
CPU implementer : 0x4l
CPU architecture: 7

CPU variant : 0x0

CPU part : O0xc07

CPU revision H!

Hardware : Freescale 1.MXE Ultralite (Device Tree)
Revision 1 0000

Serial 393399d26320b5904

H P BogoMIPS 28 F UL F kT8N BERBWIZERE S, £~ CPU FH 4T
DA EN 4%, SN ET.

7

F P it
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i.MX6ULL

2.5.3 &F CPU F3n
& CPU X FHIIM &,

cat /sys/devices/system/cpu/cpu@/cpufreq/scaling_available_frequencies

requencies
198000 396000 523000

root@ly-imx6ull:~# cat /sys/devices/system/cpu/cpud/cpufreq/scaling_available f

B CPU Y&

cat /sys/devices/system/cpu/cpu@/cpufreq/cpuinfo_cur_freq

root@xly-imxeull:~# cat /sys/devices/system/cpu/cpul/cpufreq/cpuinfo cur freg

528000

tw FE, Z7UE CPU £H 4 528MHz. %%%”WMEU

> B ERIZATHE, US4, CPU AARAH,

2.5.4 ERNFEMER
£/ free ®ATUEE M7 HEAER:

free -m

FBRMKAT,

PU

root@xly-imxéull:~# free -m

total used free shared buff/cache available
Mem: 491 99 357 8 34 326
Swap: 0 0 0

2.5.5 EFMEFERIBER
B Af -m &4 LLE B B A R

df -m

root@xly-imxeull:~# df -m

Filesystem IM-blocks Used Available Use$
192.168.1.118:/srv/imx6ull/rootfs 114835 35859 73101 33%
devtmpfs 86 1 86 1%
tmpfs 246 0 246 0%
tmpfs 246 9 238 4%
tmpfs 246 0 246 0%
tmpfs 246 0 246 0%
tmpfs 246 1 246 1%
/dev/mmcblklp2 6887 143 6388 3%
p2

/dev/mmcblklpl 127 8 119 &%
pl

Mounted on

/

Jdev

/dev/shm

/run
/5ys5/fs/cqgroup
/tmp

/var/volatile
/run/media/mmcbhlkl

/Jrun/media/mmcblkl

F P it
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2.5.6 &E FLASH ZiiRaE
/proc/partitions XHEE T FHENLFXELE, EELXEETU
TR THFEEE:
cat /proc/partitions
% mmcblk FFk 8B T eMMC % B H# blocks B%K &, eMMC #4- b
lock A/N# 512Bytes, {EE NI HM blocks WRKETUH HEE.

root@xly-imxéull:~# cat /proc/partitions
major minor #blocks name

1 0 65536 ram0

1 1 €5536 raml

1 2 65536 ram2

1 3 65536 ram3

1 4 €5536 ramé

1 5 65536 ram5

1 & 65536 ramé

1 7 65536 ram7

1 8 65536 ram8

1 9 65536 ram9

1 10 65536 ramlo

1 11 65536 ramll

1 12 65536 raml2

1 13 65536 raml3

1 14 65536 raml4

1 15 65536 ramls
179 0 7438336 mmcblkl
179 1 131072 mmcblklpl
179 2 7297024 mmcblklp2

2.6 MEEE
HD-IMX6ULL-MB A A MU AKX+, T E:

IMX6ULL %5 F 7/ ® A~ FEC, FEC1 (ethernet@2188000), FEC2 (ethernet@
20b4000), BT FEC2 #iit7 FEC1 HiiH#E], FTUL FEC2 ERSZF A eth0,
FEC1 £ # % R4 # ethl. HD-IMX6ULL-MB & uboot ¥ {£ il FEC2 /4
BRIAM O,

EAFRAEHATUTEME, #RMLZHEHE FEC2 (eth0) L.

F P F i
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2.6.1 FEFmM

AR A ENEME, FEARENSAEEE B EELE, 118 1P
A LR — BN, tn: BIXEN TP AN 192.168.1.118, FH#E
A% 255.255.255.0, MKFLRE 1P Ak 192.168.1.x, WRE
#192.168.1.12, FHERME T K EN IP ALK 1P B, TUEEN L
iEAT ping #4, BEENEEGWHE.

2.6.2 &F PC IP ithiit

REMF 1P A, FESLEE PC ip ik, #ERAYITAHM pCc LT H—
P B

ip addr show

:~$ ip addr show
1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN group default glen 1066
1ink/loopback 90:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
valid_Lft forever preferred_1ft forever
ineté ::1/128 scope host
valid_Llft forever preferred_1ft forever
2: ens33: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1580 gdisc fg_codel state UP group default qlen 1080
link/ether ©0:0c:29:50:27:20 brd ff:ff:ff:ff:ff:ff
|inet 192.168.1.118/24|brd 192.168.1.255 scope global dynamic noprefixroute ens33
valid_Lft 36338sec preferred_1ft 36338sec
inet6 feB80::362e:1a02:5429:8e5c/64 scope link noprefixroute
valid_Llft forever preferred_1ft forever

26.3 EMFKIP
M PC B TP H 40, ZWFEM XA 192.168.1.1, NEATH L etho
B ip HAEiEE A 192.168.1.160, AT Ta4

ifconfig eth® 192.168.1.160 netmask 255.255.255.0

RERZHE, TUMEMA ip addr show 4 &% eth0 WEE:

ifconfig addr show

root@xly-6éull-emmc:~# ip addr show
1: lo: <LOOPBACK,UP,LOWER_UP> mtu €5536 gdisc noqueue state UNKNOWN group default g
len 1000
link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
valid 1ft forever preferred 1ft forever
ineté ::1/128 scope host
valid 1ft forever preferred 1ft forever
2: can0O: <NOARP,ECHO> mtu 16 gdisc noop state DOWN group default glen 10
link/can
3: canl: <NOARP,ECHO> mtu 16 gdisc noop state DOWN group default glen 10
link/can
4:; ethO: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 gqdisc pfifo_fast state UP group
default glen 1000
link/ether 16:e5:0£:30:42:4f brd ff:ff:ff:ff:ff:ff
|inet 152.168.1.160/24| brd 192.168.1.255 scope global etho
valid_1ft forever preferred 1ft forever
ineté feB80::14e5:fff:fe30:424f/64 scope link
valid 1ft forever preferred 1ft forever

HFHED eth0/1 HUAWF, lo R -AMEFRED, FEEFR, FLI
HIAB X R R LA ip 4, FLUMESA ifconfig 4 H 1,

"

F P F i
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2.6.4 HERIAMX

EH route @ AT UA XS, MBENAREEWN<TLE:

1) AR X

T 20 T A A 2 W A S 2m BR A K
route add default gw P{% IP HbhEMILRIEEOSZ

Pl B etho WERIA M XX E N 192.168.1.1, #ATW TH#4:
route add default gw 192.168.1.1 eth@

2) MR F X

ERwT A Mk F EELTRENBRILNK:
route del default gw {3 IP HEHERILEIECIF

Bl EH etho LEEW IP 4 192.168.1.1 BN * ML, #ATwT
WA
route del default gw 192.168.1.1 eth@

3) EEMXIE:

#H route -n @A HUERE LYW ARE:

route -n

root@xly-imxéull:~# route -n
Kernel IP routing table

Destination Gateway Genmask Flags Metric Ref Use Iface
0.0.0.0 192.168.1.1 0.0.0.0 UG 0 0 0 ethO
192.168.1.0 0.0.0.0 255.255.255.0 u 0 0 0 ethO

2.6.5 XHA/BzIM+
A ifconfig & AT UXAMBZ W F, XA F8HLHERX Y.
ifconfig MZE#EENE down
e RS T
ifconfig MEEIEMOE up
WE X F eth0, HATHW T 44
ifconfig ethe down

% a5 eth0, PATI T &4

ifconfig ethe up

F P it
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2.6.6 % E DNS
WRFEERAB LT ERK, WFEERE DNS RE#H. REF W T:
N Jetc/resolv.conf” X (R THFEENCE—AFHXHE) , ¥
GEHFRM—AHE LA DNS REF5E0 TP dk, FlwER 114.114.114.1
14 fEH E M DNS R%5 2, ¥ 8.8.8.8 fE &M DNS IR%H &, NAE/ete
/resolv.conf HAman T A 2

nameserver 114.114.114.114

nameserver 8.8.8.8

E: WAEEREW resolv.conf X TREELCHKEZ, KESK.

2.6.7 REREE IP

T ERBNETAE, S EABEMN, NBEHERR— 1P ik, XAEM
Blgy 1P A RFENE, YFERTAREARSHR, RFER 1P HARE
HEE 1P Mk,

HD-IMX6ULL-MB JF AWK T systemd, FTLL% MR systemd #
&, TUEE 1P REF R MFAAE. BERTELT:

" /etc/systemd/network"BEX T, HE 4K 10-static-eth
0.network X fF. FAEEFIENWT N E:

[Match]
Name=etho

[Network]
Address=192.168.1.160
Gateway=192.168.1.1
DNS 8.8.8.8

WG, BERGXH, BREE, FAR IP SWIKEN 192.168.
1.160

2.7 WMBEF
LI EFF AR TP i, HEAAF AR ARMLANEY G, BTUE
B S Z 5 F R4 L. ALl XTerm 508 A6, AR %R 7%,

F P it
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271 FH XTerm &F

1) 54T Xterm B, ##HF “Session” , W ~E AT~

B MobaXterm

Terminal Sessions View X server Tools Games

% & & XK @

Session Servers Tools Games Sessions View
Quick connect... : ¢h

2) & “SsH” FHATKE, WTHEHAR:

Session settings

N @ B ¥ @ B @ @ ¥ @ m @ |
FTP

SSH || Telnet Rsh Xdmecp  RDP VNC

SFTP Serial File Shell  Browser M
Basic SSH settings e

verore ) (R | seecyusomame [med |8 Pen[2 ]

EZMEART, £E BN H “Ssu”, “ENAL” HFFRRE 1P H#
i, smOFEABRINE 22, ARETAE, w& “OK” %4, 2HI—"1Tw
AT m. W T E TR

? MobaXterm 10.4 7
(SSH client, X-server and networking tools)

» SSH session to root@l92.168.1.
? SSH compression : »
? SSH-browser S
? X11-forwarding : ¢ (remote display is forwarded through SSH)
? DISPLAY : v (automatically set on remote server)

» For more info, ctrl+click on help or visit our website

root@xLly-imx6ull:~#

2.8 USB fRfr5 USB #£EH

¥ USB BAFE A BT AR USB HOST ¥ b, Linux BERZAENE U
SB RAr, HEER S LN LT USB RAAAE A B R, fl4n:

FA P A
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root@xinluyao-imxbull:~# ush 1-1.2: new low-speed USB device number 3 using ci_hdr
c

input: USB OPTICAL MOUSE as /devices/platform/soc/2100000.aips-bus/2184200.ush/ci
_hdrc.1/usbl/1-1/1-1.2/1-1.2:1.0/0003:275D: 0BA6.0001/input/input3

hid-generic 0003:275D:0BA6.0001: input: USB HID vl.1l Mouse [USB OPTICAL MOUSE | o
n usb-ci hdrc.1-1.2/input(

usbcore: registered new interface driver usbhid

usbhid: USB HID core driver

¥ UsB @R N F| I LMK USB HOST ¥ I, Linux BEZZG 4% MNE| U
SB4EA, HAELEF LN LT USB BEWHAE R, Flin:

root@xinluyao-imx6ull:~# usb 1-1.2: new low-speed USB device number 4 using ci hdr
C

input: USB USB Keyboard as /devices/platform/soc/2100000.aips-bus/2184200.usb/ci h

drc.1/usbl/1-1/1-1,2/1-1.2:1,0/0003:1A2C:20C0,0002/input/inputd

hid-generic 0003:1A2C:20C0,0002: input: USB HID v1.10 Keyboard [USB USB Keyboard]
on usb-ci_hdre.1-1.2/input0

input: USB USB Keyboard as /devices/platform/soc/2100000.aips-bus/2184200.usb/ci h
drc.1/usbl/1-1/1-1.2/1-1.2:1.1/0003:1A2C:20C0.0003/input/input5

hid-generic 0003:1A2C:20C0,0003: input: USB HID v1.10 Device [USB USB Keyboard] on
usb-ci hdre.1-1.2/inputl

2.9 TF K{FEH
¥ TF FEANEF AR TF FHEEF, Linux #IERZ S RNE TF £, 3#
T 6% FITH TF KA EE A, .

root@xinluyao-imxoull:~# mmcO: host does not support reading read-only switch, ass
uming write-enable

mmcO: new high speed SDHC card at address 0001

mmcblk0: mmc0:0001 SD8GB 7.35 GiB

EE F, AITEHEETUEH Linux #EZEHNE — K& 4 8GB
B TF &, HEANEIEE S A mmecblk0,
B LUfE B fdisk -1 &% SD K &,

Disk /dev/mmcblkO: 7.4 GiB, 7948206080 bytes, 15523840 sectors
Units: sectors of 1 * 512 = 512 bytes

Sector size (logical/physical): 512 bytes / 512 bytes

I/0 size (minimum/optimal): 512 bytes / 512 bytes

Disklabel type: gpt

Disk identifier: 2988B0OA4-1200-453B-850B-334871B23BE81

Device start End Sectors Size Type
/dev/mmchlkOpl 2048 15521791 15519744 7.4G Microsoft basic data

AR 2N TF F2HI £ /run/media BEX T, BHEX4A X mmcblkOpn
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(% n £FFEWAKX, n=1. 2. 3...) , TF FHWE P RXpERAER L
BXT. TF FE&RARI G, AN TF FHATXHES. XH#E NLEFHE, MU
TUXH# NRELE, NMETF FHEA.

¥ rr FHREF LW test XH#ENE| /home BEX T, HHATWT 44
cp /run/media/mmcblkepl/test /home/

¥ /home HEX TH testl XH#HNE TF FMHREF L, THATH T4

cp /home/testl /run/media/mmcblkepl/

210 UZEEHA

B RN FAT32 B U £\ 2| JF XK USB HOST # 0 £, Linux %
GolEl U R, FEEREL R LT U EWAEXER, Bla:

rootlxly-imxéull:/run/media# [ 1163.49%€197] usb 1-1.3: new high-speed USB device nu
mber & using ci_hdrc

[ 1163.664834] usb-storage 1-1.3:1.0: USB Mass Storage device detected

[ 1163.683414] scsi host0: usb-storage 1-1.3:1.0

[ 1164.728524] scsi 0:0:0:0: Direct-Access USE FLASH DRIVE PMAP PQ: 0
ANSI: &

[ 1168.189853] sd 0:0:0:0: [sda] 30277632 512-byte logical blocks: (15.5 GB/14.4 Gi

B

[ 1168.199937] sd 0:0:0:0: [sda] Write Protect is off

[ 1168.215554] sd 0:0:0:0: [sda] No Caching mode page found

[ 1168.221126] sd 0:0:0:0: [sda] Assuming drive cache: write through
[ 1168.252311] sda: sdal

[ 1168.271634] sd 0:0:0:0: [sda] Attached SCSI removable disk

ERFIF, NTHEETUEERGRMNE - EEH 15.5GB W U #H,
H AR IR & % A sda. I H#AT A TR 1E:

2101 TEEFEE
B DUE A fdisk -1 BF U &fF A,

root@xly-imxéull:/run/media# fdisk -1 /dev/sda

Disk /dev/sda: 14.4 GiB, 15502147584 bytes, 30277632 sectors
Units: sectors of 1 * 512 = 512 bytes

Sector size (logical/physical): 512 bytes / 512 bytes

I/0 size (minimum/optimal): 512 bytes / 512 bytes

Disklabel type: dos

Disk identifier: 0Oxeecl0345

Device Boot Start End Sectors Size Id Type
/dev/sdal * 16128 30277631 30261504 14.4G ¢ WS5 FAT32 (LBA)

m R laE, UEFE—No K, A/NK 14.4GB,

210.2  #EZE mount
U#HFAHLKX K /dev/sdal, ##EH T asEH

mount /dev/sdal /mnt

EREY, AN U EHTEE. BIE/mnt BEIRAEFE U HEFHNE
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210.3  #E umount

UREHTERE, BRE UEW, FHAT umount w4 HH U BETH WS
X, %44 T
umount /mnt/

umount 2 #RHTH ZFHIHEHE EHNE AN U . % umount A
G, BIF K U &

EE A umount ®l, MAHMR U H L XHRAHAMETFHFEA, BA
FPURWIEEZRAE U #ERE XL, FNAA umount 2R KK,

211 TFTP 5 PC BEffxt*
B EORMAEFRFRRE, HEF ttp o4 WTF LM T2 X 1

cd $HOME
tftp -r imx6ull-xly-emmc-lcd.dtb -g 192.168.1.118

o “-r” ZHAFTENPC N TRBXHEL, “-g” ZHH pC LA IP
i, FRGATHE RN TP AN 192.168.1.118 B PC AL TH imx
6ull-xly-emmc-lcd.dtb X, TR XHKIRFE HOME B X T,

W RFEEF LR P LEE pCALE, AT TFR:

1) BB O WNEERET LR E, FHEANXHAEEF

2) PATH T4
tftp -r imx6ull-xly-emmc-lcd.dtb -p 192.168.1.118

Hep “—r” ZHATARFFELEE PCAL L X BN XL, “-p”
ZHA PC ALEY IP Whk, EfEER/E, # PC AL TFTP A SR EWN Xk
RV &N i b

212 LED MR
HD-IMX6ULL-MB JF X LA WAF P LED /T, H+ 1 M TOBkETR,
B&LH “run” ; AA—AEAFES, RELH “user” o
/sys/class/leds/user B R THXHFATHEH XA LED /T, WEXT
fl4 brightness. trigger % X . brightness X i LED & &, tri
gger X R LED JTHfE & 7 R. AP A UET echo. cat Fh4 EBERAE
FB S, AT EES LED AT BB B,
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@ &% LED JTH trigger X

cd /sys/class/leds/user

cat trigger

root@xly-imxéull:/sys/class/leds/user# cat trigger

[mone] rfkill-any rfkill-none kbd-scrolllock kbd-numlock kbd-capslock kbd-kanalock
kbd-shiftlock kbd-altgrlock kbd-ctrllock kbd-altlock kbd-shiftllock kbd-shiftrlock
kbd-ctrlllock kbd-ctrlrlock mmc0 mmcl timer oneshot heartbeat backlight gpio

A ULEZ|EEl [nonel &%, LED i F &EH .

@ A% LED

W brightness 5§ 1 ¥ L& % LED /T,
echo 1 > brightness

® MK LED

7 brightness 5 0 7 LUK K LED /T,
echo @ > brightness

7 SNEH FE /home/root /hardware test H X THRE T & M8 40yl
BF. £ led BRXRT A led MREF. 2827 EH LED & 2 Par Ak —
Ko FEAAAT TIAT W0 T A AT MU AR
cd /home/root/hardware_test/led
./led.sh

213 #EMSITNK

EIT &R /home/root/hardware test B X T, BATAEF [ LIy 2
HATMIR . ZEFEEFESE, &2 Doy —k, APATZIR, TES
AT TIBAT I T G A
cd /home/root/hardware_test/beep
./beep. sh

TR G 25 Ok B R AR, U o — E vy,
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214 iRgENIE
A AATIEAT evtest, FH#HATHENIRK, EEEEET:

root@xly-imx6éull:~# evtest .
No device specified, trying‘!oiﬁ%i' = ;ﬁﬁ dev/input/event*

Available devices:
/dev/input/event0O: 20cc000.5n j
|/dev/input/eventl: keys | @ t"ﬁyﬂJeventlngﬁ
/dev/1nput/event2: QDtech MPITUD
Select the device event number [0-2]: 1 e
Input driver wversion is 1.0.1
Input device ID: bus 0xl1l9 wvendor 0xl product 0xl version 0x100
Input device name: "keys"
Supported events:
Event type 0 (EV SYN)
Event type 1 (EV_KEY)
Event code 28 (KEY ENTER)
Key repeat handling:
Repeat type 20 (EV_REP)
Repeat code 0 (REP_DELAY)
vValue 250
Repeat code 1 (REP PERIOD)

Value 33
Properties: & sy, .
Testing ... (interrupt to exit) L) 5 FHTHER, S TS,
Event: time 1589510595.029080, type 1 (EV_KEY), code 28 (EEY ENTER), value 1
vent: time 1589510595,029080, —————————————— SYN REPORT ————————————
vent: time 1589510555.149070, type 1 (EV KEY), code 28 (KEY ENTER), value 0
Event: time 1589510595.149070, —-—-—-————-———-——— SYN REPORT ————————————

L5 /sys/class/backlight /backlight/brightness X
HREN R T LT RE, ZENTERE N 0 ~ 100, £ 100 MEXK
Bl. YEE AN 100 HEREE.

BAEELEREN 60, 44 W T:

echo 60 > /sys/class/backlight/backlight/brightness

2.16 GPIO N+

Linux #, ®% WLAiEE GPIO A A B A& GPIO sysfs interface.
Wit 1E/sys/class/gpio HK TH export. unexport., GPIO{N}/dir
ection, GPIO{N}/value (N FfZIR5IHE5ER) EXH LI, sysfs inte
rface ERAWBR &, EdmTHEEFE-LFAHA, L@ HALKN systs B
ME, BTUA 1linux4.8 4, gpiod LR T sysfs interface.

HD-IMX6ULL-MB T & REH 4.9 W%, B LAFEAT gpiod. #A g
piod Bt, GPIO 172 & T HIEFHILE XM (hiw/dev/gpiodchip
0) LI K, HiEi libgpiod #H—Emib T H,
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2.16.1 gpiodetect
gpiodetect FlI k&% GPI0 £z £

root@xly-imxéull:~# gpiodetect

gpiochip0 [209c000.gpio] (32 lines)
gpiochipl [20a0000.gpic]l (32 lines)
gpiochip2 [20a4000.gpio] (32 lines)
gpiochip3 [20a8000.gpicl (32 lines)
gpiochipd [20ac000.gpio] (32 lines)

IMX6ULL t—3# 5 4 GPIO 4, gpiochipO~gpiochip4, 4 FIXTAL G

PIO1~GPIOS5,

216.2  gpioinfo
gpioinfo &g EH W GPIO 7 . WwHR(IE £ GP103 (B gpioch

ip2).
root@xly-imxéull:~# gpiocinfo gpiochip2
gpiochip2 - 32 lines:
line 0: unnamed unused input actiwve-high
line 1: unnamed unused input active-high
line 2: unnamed unused input active-high
line 3: unnamed unused input actiwve-high
line 4: unnamed "lcd pwr en" output active-high [used]
line 5: unnamed unused input active-high
line [H unnamed unused input actiwve-high
line 7: unnamed unused input actiwve-high
line 8: unnamed unused input actiwve-high
line 9: unnamed unused input active-high
line 10: unnamed unused input actiwve-high
line 11: unnamed unused input actiwve-high
line 12: unnamed unused input active-high
line 13: unnamed unused input actiwve-high
line 14: unnamed unused input actiwve-high
line 15: unnamed unused input actiwve-high
line 16: unnamed unused input actiwve-high
line 17: unnamed unused input actiwve-high
line 18: unnamed unused input actiwve-high
line 19: unnamed unused input actiwve-high
line 20: unnamed unused input actiwve-high
line 21: unnamed unused input actiwve-high
line 22: unnamed unused input actiwve-high
line 23: unnamed unused output active-high

B # ¥ L& 2| GPTO3_I004 A F LCD PWR_EN ZheE, XA HLFREN—
Fo. HATIHEFEFEA.

2.16.3  gpioset
LYFEZRET Bl e Fat, #F gpioset ek, RATEAMEE#ED + 0

LCD D18 (GPIO3 1023) #HATMK.
1) e EF

gpioset gpiochip2 23=1 B&f gpioset 2 23=1

2) HrdifkeE

gpioset gpiochip2 23=0 & gpioset 2 23=0
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216.4 gpioget
YFEERET Wi e T, #F gpioget ek, BRAIEATEED + 0

LCD D18 (GPIO3 1023) #HATMK.
LG HMEReFH, ZREEWT:

root@xly-imxeull:~# gplioget 2 23
1

LEGIHMERETH, ZREAEWT:

root@xly-imxeull:~# gpioget 2 23
0

217 &0

HD-IMX6ULL-MB T ARBH T £ A& 0 tA A EH: H+ coMl AR
B, A0 h@#EfE P, £ AR /home/root/hardware test/seri
al BEXT, 1817 serialtest 125 ¥ DX & 0 4T H B UL MR

ZEFEETH, FERE—A94T5EK, 228 RTUEFETITH
BO%, . “coM2” . “coM3” . “coMa” %; W URFETANRE
4, t/dev/ttymxcl, /det/ttymxc2. /dev/ttymxc3.

W FEEL coMd D HATHEWRAK, E®AT TIATE T o4

cd /home/root/hardware_test/serial/

./serial_test COM4
PRFETHRELT:
1) %0 (BOBERSEN: HHEE 115200, 8 fuskiEfr, 1 fFit
fr, THRERRA ;
2) WRBDRE—A 20 FRHEKE;
3) M OB HIE;
4) EESE 2~3, EZIAHBHBEIHLZFER,

THENELKEESR, £ pCc LER UsB # &0 TAMT RRERE, X

TE R AR HEAT I 2
1) A USB ¥ & mEBZRNAIT AR E D
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% Windows T ssom32 B HF (ZIHEALT HH “4-F & TE /Wwind

ows/SSCOM32” XH#),

- ] X

'h SSCOM V5.13.1 S0O/MELIEETE fFE 78R ] 1,2618058@qq.com. QQEE: 52502449(EHHEE)
APCBYTERESHSTIN=AERRE! [E72EM]

ERED =0RE 7 &2 £F9s NIE 20 BEAeE

oot | mi | EEER|C BE [ Enabh @i | —

FrgE0 | A

R

@ H#E0|¢
[C RTs @ DTR EHE: 115200 ~

erranE | SBR[ EsEE [ ERbERE: [1000 msE T hﬂ@Eﬁﬂ;

we|B[1 =% B[R -|hrkNon

s [12 [COME USE—SERTAL CH340
B£20EE| v edisgHns asT. e 20

I
T Bl e R SSCOmR R
LRSS 15,11 kPCBTHIEETs, RAEH, IR RESTRAHRT < kR Threa BB EAFRRERAYBFRERA
2

G E BT EE R
I 4

ia.com |S:0 [R:0

|coms B 115200bps,8,1,Nane,N

o daxi

3) #FEAEHRES, HAREEDRE

W8, SHXEFERFE 11520

0, 8 KT, 1 ffFibf, THERRAM, @ TMRFRMNELE

K% HEX $4E, FIUFEA S “HEX BR7 &I

18780R |

;

B2R0EE| ¥ Huﬂiﬁ]ﬁmﬂﬂ ictld

Hﬁ$n|

:“ﬁ ¥ DT

115200 é

ﬁ?%ﬁmﬁf
e EME

4)

&H
mEk

mi ‘AT B0 A

a0 | T

vV HEXET  {37FAUE |

-ﬁﬁl:l-% IEDME USE—SERIAL CH340
@ | 120 |3 BZB0%E
[ FTS T DTr EgE: 115200

vV ey i@ g BgET.
|

&|

%

AT B L RSSCONR -+

7.3

7.3
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2171 KENK

BEIFAZAMR LIBAT serial_test MEF. E®4AAT THATH T2
cd ~/hardware_test/serial
~/hardware_test/serial

./serial_test COM4
AL B R MR TIT & AR coM4 H . 34T serial test &, serial test

SN B O KEHE, WA LIE sscom32 B2l serial test KZMWH
&, W TET:

1 sscoM vs.20 S0/FELEETEENES fEE AR ] T,2618058@qq.com. QLES: 52502440(S5HE) - O x
EAEO =088 7 &HE £¥8s NIE B BEEES  APCHTERESSSTIR=aERTE! [E=rasEmM]

[16:17:49. 435]Wiz+400 01 02 03 04 05 06 07 05 09 OA OF OC 0D OE OF 10 11 12 13
[16:17:50. 440]lpr<400 01 02 03 04 05 06 07 05 09 OA OF OC OD OF OF 10 11 12 13
[16:17:561. 441 ]ifr400 01 0O 03 04 05 06 07 05 09 04 OF OC OD OF OF 10 11 12 13

HeEn | s wiwtr | i | FEER | BE T Engsh grrms 1R =)
¥ [COME USE-SERTAL CH340 | RS (Rree | BRSSO EnsiE [ ERTERE: 1000 mslE [T EIZEATT

@ ¢ EZE08E| v nHERseeT. @eE:0 s #E F 2FRE [t ~|
[ RTS ¥ DTR BfEE: 115200 -
e e—

EEEMELlFEERER
[HEREISSCONE. 13, 1] KICHTHRRESTEET, AR, INFEEmk! REMNGSARS - kEI-Th -adk B FER RS ERHAMEREERS
www.daxia.com |5:0 R:60 COMSs B4 115200bps,B,1,MNone,None

217.2 EHWHEIE

MRTF AR U EEZTIESH . HiET:

¥ sscom32 b, WMAFEXRZEE, WREER A FH4E (F4E
ASCII F/) HFA®& “HEX R %" #W. wETKfE, &&F “KR” %4,
TEFR:
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I sscom vs.13.1 S0O/MESEEERES (55 58K ] 1,2618058@qq.com. QQES: 52502449(S5HRE) — O x
Bl =08 Ex &2E 2FF5 QIE £H EEEE  APCBIERESSSTIAZGEERE! [HrelER]

.472]IWr+—400 01 02 03 04 05 04 07 05 0% OA OF OC OD OF OF 10 11 12 13 ~
01 0z 03 04 05 06 O7 03 02 DA OF OC 0D OE OF 10 11 12 13
01 02 03 04 05 06 O7 05 0% DA OF OC 0D OE OF 10 11 12 13
01 0z 03 04 05 06 O7 03 02 DA OF OC 0D OE OF 10 11 12 13
01 02 03 04 05 06 O7 05 0% DA OF OC 0D OE OF 10 11 12 13
01 0z 03 04 05 06 O7 03 02 DA OF OC 0D OE OF 10 11 12 13
01 02 03 04 05 06 O7 05 0% DA OF OC 0D OE OF 10 11 12 13
01 0z 03 04 05 06 O7 03 02 DA OF OC 0D OE OF 10 11 12 13
01 02 03 04 05 06 O7 05 0% DA OF OC 0D OE OF 10 11 12 13
01 0z 03 04 05 06 O7 03 02 DA OF OC 0D OE OF 10 11 12 13
01 02 03 04 05 06 O7 05 0% DA OF OC 0D OE OF 10 11 12 13
01 0z 03 04 05 06 O7 03 02 DA OF OC 0D OE OF 10 11 12 13
01 02 03 04 05 06 O7 05 0% DA OF OC 0D OE OF 10 11 12 13
01 0z 03 04 05 06 O7 03 02 DA OF OC 0D OE OF 10 11 12 13
01 02 03 04 05 06 O7 03 02 DA OF OC 0D OE OF 10 11 12 13
01 0z 03 04 05 06 O7 03 02 DA OF OC 0D OE OF 10 11 12 13
01 02 03 04 05 06 O7 03 02 DA OF OC 0D OE OF 10 11 12 13
01 0z 03 04 05 06 O7 03 02 DA OF OC 0D OE OF 10 11 12 13
01 02 03 04 05 06 O7 03 02 DA OF OC 0D OE OF 10 11 12 13
01 0z 03 04 05 06 O7 03 02 DA OF OC 0D OE OF 10 11 12 13
01 02 03 04 05 06 O7 03 02 DA OF OC 0D OE OF 10 11 12 13
01 0z 03 04 05 06 O7 03 02 DA OF OC 0D OE OF 10 11 12 13
01 02 03 04 05 06 O7 03 02 DA OF OC 0D OE OF 10 11 12 13
01 0z 03 04 05 06 O7 03 02 DA OF OC 0D OE OF 10 11 12 13
01 02 03 04 05 06 O7 03 02 DA OF OC 0D OE OF 10 11 12 13
01 0z 03 04 05 06 O7 03 02 DA OF OC 0D OE OF 10 11 12 13
01 02 03 04 05 06 O7 03 02 DA OF OC 0D OE OF 10 11 12 13
01 02 03 04 05 06 O7 03 02 DA OF OC 0D OE OF 10 11 12 13
22 33 44 BB 66 77 85 99 00 Ak BE CC ID EE FF O

01 0z 03 04 05 06 O7 03 02 DA OF OC 0D OE OF 10 11 12 13
011 ]ir+400 01 02 03 04 05 04 07 05 0% OA OB OC OD OF OF 10 11 12 13

Eremn | 1] siEvrer | i | FEE E|l— B A [ Engish {27r58n g—

OIS [c0E somRIAL Csa0 v ]| MET {errain || BNERRET SERfEEE: [1000_ ns/Z [
3
@ x|az0|o ESEOEE| VRS BET. BT 20 ms|E = B[HE < |irkEjNone |
~ A7s v DTR i 115200 J|11 27 33 44 B5 G& 77 88 99 00 aa bb oo dd ee £f |
%JTEQ?MEESSCMM#
EE R AP EE R

[HERsscms. 13,11 ECHTHIEESTE, RHEH, IiEmp! ZENASRES - kEI-Thradk B ERF ERBRAAYERE RS
www.daxia.com |S:16 R:1160 COMS BT 115200bps. 8,1 None None,

Wl &K S FHRIEA: “0x11 0x22 0x33 0x44 0x55 0x6
6 0x77 0x88 0x99 0x00 Oxaa Oxbb Oxcc 0xdd Oxee Oxff” . MHEF
EFF AR A AT% s b, T LLEWE] sscom32 K ZEWEHIE, w TE

root@xinluyao-imxéull:~/hardware test/serial# ./serial test COMA4
serial read: length=1l6, packet:11 22 33 44 55 66 77 88 99 00 AA BB CC DD EE FF

2.18 CAN izt

HD-IMX6ULL-MB ## T W% can D #F P #F: canl M can2. EF X
W /home/root/hardware test/can HEX T, 1T can test 1277 U
can H #ATHE WL MK

ZEFEETH, FERE-A4LT5K, 25 HEFETITWCAN O
%, W “canl” . “can2” %, WHFEHEN canl FHTHEREK, Ea
AT THPAT A T A

cd ~/hardware_test/can/

N

./can_test CAN1

GAPATE, FFEM CANT Fo—H A4 R ZHIE .
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root@xinluyao-imxéull:~/hardware test/can# ./can_test CANI
flexcan 2090000.can can0: writing ctrl=0x0e312005
can write: length=8, packet: 00 01 02 03 04 05 06 07
can write: length=8, packet: 08 09 OA 0B 0OC 0D OE OF
can write: length=4, packet: 10 11 12 13

can write: length=8, packet: 00 01 02 03 04 05 06 07
can write: length=8, packet: 08 09 OA OB 0C 0D OE OF
can write: length=4, packet: 10 11 12 13

can write: length=8, packet: 00 01 02 03 04 05 06 07
can write: length=8, packet: 08 09 0OA OB 0C 0D OE OF
can write: length=4, packet: 10 11 12 13

f£ Windows T JF CAN AT (X #ATHK, KAFRZE A 125k bps.

HERIS: 0 FEFCMRIES: B8 v
FTFATERE

FEE: 125k bps ||| ETEOAL: 03 |10 | OEX)

i 3EHrES: | 050000000 BRI [l RraRE |~

IS FRRRES: | 0xFFFFFFFR EHEmRETE

TiFti= | ERIIE ~

R BLH

I CAN o U, SEKEIw T 5K E:

@ USB-CAN Tool V9.02 - CANalyst-1I - SNiFFIS: 01710000532, BE#EFS: - ] X
BEESD) EEEE0) #HEES) EE0 ERV #EH S0
CANZEZ
It AN~ | hiZes: #HBE |~ PAID: 00 00 00 01 ChHEE: 1 G RiESE: 1 Clrnigie
#3F: 000000 000000 00 00 | REEE HIEAE: 10 ns [ligigie
CAHFRERIRTS FERH T =
e ﬁffﬁmﬁ@mq) s [0 s | [ EEgE
B n
@z O ks M fTFcwrl CE e
SFritag: Bigt ftdiig: \igz
HEER: | 6.2 BHEET: |0 Fstgiz . 0 HEER: |0 BHEET: |0 HilutAE: |0
00243 16:40:19.386  OxGGAFEF chl i 0x0001 #riEni  PREM 0«08 x| 00 01 02 03 04 05 08 OF
@ 00244 16:40:19.306  OxGEAFFS chl i 0x0001 #iEt  PREM  0x08 x| 08 02 OA 0B OC OD OF OF
@ 00245 16:40:19.366  0xB6BO00 chl i 0x0001 #iEt  IREM ox04 x| 1011 12 13
@ 00248 16:40:18.897  0xBECITC chl i 00001 #iEM  HRAEM 0x08 x| 00 01 02 03 04 05 08 O
@ 00247 16:40:18.897  0x56C306 chl it 00001 #iEt  FREM  0x08 x| 08 09 OA 0B OC OD OF OF
@ 00248 16:40:18.897  0x56C3ED chl it 00001 HiEM  FREM 0x04 x| 101112 13
@ 00248 16:40:20.376  0x560709 chl it 00001 Bt FREM 0x08 x| 00 01 02 03 04 05 08 07
@ 00250 16:40:20.376  0x56D713 chl it 00001 HiEMY  FREM 0x08 x| 03 09 OA 0B OC OD OF OF
@ 00251 16:40:20.376  Ox5ED7LA chl it 00001 HiEM  EREM 0x04 x| 1011 12 13
@ 00252 16:40:20.836  Ox5EEASE cht ity 00001 HigtG  FREM 0x08 x| 00 01 02 03 04 05 08 07
@ 00253 16:40:20.836  OxBEEAAD cht ity 0x0001 #igtg  tREM 0x08 x| 03 09 OA 0B OC OD OF OF
@) 00254 16:40:20.586  OxSEEAAT chi il 050001 #ighy  AFEME k04 x| 10 11 12 13
@) 00255 16:40:71.396  Ox56FEZ3 chi il 050001 #highy  AFf8M8 0x08 x| 00 M1 02 03 04 05 08 07
@) 00258 16:40:71.396  OxBEFEZD chi il 00001 #iEhy 15808 0x08 x| 08 09 OA OB OC OD OF OF
@) 00257 16:40:21.396  OxBEFE34 oht it 0x0001 #iBiG  tREM 004 x| 101112 13 .
€ >

219 HMHEE

Linux ¥4 49 RS M4 (System Clock) FIFE AT 4F (Real Time
Clock, f# RTC)FAl. RAM#ERAET W4y, AP —RERFEE
HIEZ R4, TR AR 4 U2 b AR b st BT 40, R AP E R
G ERI 2k, B RTC B#EZREMFTENELT 2 KIET, Eib
FR EHEE, Linux NZELEBMER LB RTC B 40, FHCE P E R G
g, TEF|H— 544 KM a4
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1. WE R G A4
£ fl date -s @AV LA E A Guit 4.
WER YRR E A 2019-10-19 21:57:00, # MUERH T &4

date -s "2019-10-19 21:57:00"

root@xinluyao-imxéull:~# date -s "2019-10-19 21:57:00"
Sat Oct 19 21:57:00 UTC 2019

2. EE ARG
(8 date 44T LLEE RSB

date

root@xinluyao—-imx6ull:~# date
Sat Oct 19 21:57:22 UTC 2019

3. K& RTC Hf4F
f# fl hwelock -w, # LUK RS A 45 N\ RTC At 4F:

hwclock -w

4, E% RTC B 4F
£ hwelock &4 7 LLE % RTC B 4.

hwclock

root@xinluyao—-imxéull:~# hwclock
Fri Nov 22 15:34:29 2019 0.000000 seconds

5. B ¥ A g At 4
£ “hwclock -s”, L% RTIC 4B N RG T4, — & RZN T
HLETIEAT & 4.

hwclock -s

220 SN
HD-TIMX6ULL-MB {# H 7 1 .MX6ULL & B H MQS & 37 H o 8¢ .

I XMW /home/root /hardware test/audio HE T, AT audio.s
h BFFIUERT R, HEEANFHE TR,

2.21  USB WIFI iz

BT IMX6ULL % A R A WA sDIo HH &, XHAEH & # HE eMMC
Flash, — %8 sSD f., FM, IMX6ULL — & F USB BEO W WIFI &
B, FERMET — 4 RTL8ISSFTV USB Wifi ik, HEMHTRHEZF,
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2211 TEFEUSBIEF

A\ USB WIFI fa, &FZLRAE USB WIFI

root@xly-imxéull:~# lsusb

Bus 001 Device 003: ID 0483:5750 STMicroelectronics

Bus 001 Device 004: ID Obda:fl179 Realtek Semiconductor Corp. |

Bus 001 Device 002: ID 0424:2514 Standard Microsystems Corp. USB 2.0 Hub
Bus 001 Device 001: ID 1deb:0002 Linux Foundation 2.0 root hub

*F RTL8188FTV &k, H ID 4 Obda:f179,

221.2 1S EIRE)

dmesg | grep "rtl8188fu"

root@xly-imxéull:~# dmesg| grep rtl8l88fu
[ €59.131047] RTW: rtl8188fu w5.7.4.1 356€6.20191106
[ €60.029644] usbcore: registered new interface driver rtl8188fu

dmesg A FULAREE®ATTEEITHNHEL. BRINETHHEETH#
R “rt18188fu” TEWE LT EME LI, FE “registered new int
erface driver rt18188fu” FRWMEN ek & 3.

2213 BECE wifi 5

EEEWER, FERBZWIFT WE LM EH, #F wpa passphrase
EREFEEWIE U, Y WIFI £ A xinluyao, XA K 123456 Hf:

root@xly-1mgée ¢ wpa passphrase "xinluyao" > wifi.conf O k3

123456l © €£2%5T

2.21.4 FIEMLK

## | wpa_supplicant # 4 ¥ LL#EE WIFT W%, 54T wpa supplic
ant #4481, &#ERE — N EEZITH wpa supplicant,

ps | grep wpa_supplicant

root@xly-imxeull:~# ps |grep wpa supplicant
root@xly-imxeull:~#

WREAFERINEMER, RHARFIEAEILZITH wpa supplicant, # LA
£ 2o T 4 43547 wpa_supplicant,

wpa_ supplicant -B -c wifi.conf -i wlan®@

-B” 8 EHEFEEIEAT, “-c wifi.conf” ¥£EBWME XM, “-i wlan
0” HEW O EE,
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root@xly-imxeull:~# wpa supplicant -B -c wifi.conf -1 wlan0

Successfully initialized wpa supplicant

rfkill: Cannot open RFKILL control device

IPvE: ADDRCONF (NETDEV UP): wlan0O: link is not ready

root@xly-imxéull:~# IPvé: ADDRCONF (NETDEV_CHANGE) : wlanO: link becomes ready

2.21.5 FREUIP it

udhcpc -i wlane

root@xly-imxéull:~# udhcpc -i wlanO

udhcpc: started, v1.30.1

udhcpc: sending discover

ETW: rt18188f_fill_default_txdesc(wlanU): SP Packet (0x0800) rate=0x0 SegNum = 29
RTW: rtw set ps mode(wlan0) Leave 802.11 power save - WIFI-LPS CTRL SPECIAL PACKET
RTW: OnAction back

RTW: OnAction back, action=0

RTW: rtl8188f set FwPwrMode cmd(): FW LPS mode = 0, SmartpPs=2

RTW: issue addba _Isp ] wait _ack(wlan0) ra=34:ce:00:52:pba:d0 status:=0 tid=0 size:&4,
udhcpc: sendlng select for 192.168.1.80

RTW: rt18188f fill default txdesc(wlan0): SP Packet (0x0800) rate=0x0 SeqgNum = 31
udhcpc: lease of 192.168.1.80 obtained, lease time 43200 |
/etc/udhecpc.d/50default: Adding DNS 192.168.1.1

MNEEEZR, ERIHE IP HHk “192.168.1.807 . &, &A1
B B AN M, #F SSH B KB FAKRT .

2.21.6 1% & DNS
WwREZYE LB, B LA E DNS Hitk,

echo "nameserver 114.114.114.114" > /etc/resolv.conf

2.22 & E WIFI BahEE

F—FNFT MR USB WIFI, AR LHE, BINFEwWifi £ &
GBS, XRFERINZLE WIFT FAHLE .

2221 FEREXH
FE—AMEXH, FEANKFZEEFE, KF 4L H"xinluyao", X
A"123456", AP RB\EFRBERNEE WIFT K- F A8,

mkdir /etc/wpa_supplicant
touch /etc/wpa_supplicant/wpa_supplicant-wlan@.conf

wpa_passphrase xinluyao 123456 > /etc/wpa_supplicant/wpa_supplicant-wlan@.conf

2.22.2 33h wps_supplicant service

systemctl enable wpa_supplicant@wlan®

root@xly-imxéull:~# systemctl enable wpa supplicant@wlan0
Created symlink /etc/systemd/system/multi-user.target.wants/wpa_ supplicant@wlan0O.service - /
lib/systemd/system/wpa_supplicant@.service.

F P it
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2.22.3 A WIFIEZCEHREH

touch /etc/systemd/network/@0-wireless-dhcp.network
WEX A BE AT WE
[Match]

Name=wlan©

[Network]
DHCP=yes

2224 BaIMEIRS

systemctl enable systemd-networkd.service

BHIW%ER %G EE T wpa supplicant fR%# systemd-networkd
Fik %-

systemctl restart wpa_supplicant@wlan®

systemctl restart systemd-networkd.service
XHERERE, BREHFEY, TARS BB WIFI FEE LB &
o
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3HLER

BHULEFET, HEAXDEMNTFARAE —SHBRL, CEETRERE
HATFRT . EFRULTFEHF 0T HE T,

3.1 Linux SfELRE

AT linux AR FELE—/ linux 24 HE, —HFEH VMWare Lk
Ubuntu %?ﬁﬁﬁﬁﬁo

3.1.1 VMware Xt &%

VMWare G HFHAE “THE /Windows/VMWare” BEX T, XH4H “VMw
are-workstation-full-15.5.0-14665864.exe, ~

RERTAE, BN “VMware F40 . txt” XY+ 0 & 4 H#HATHIE

E: RATEIR®, wFFA, BHEER, EA vitrual Box &
Ko

3.1.2 Ubuntu &%

ExmEMc HEREAESE, MAZERA, AU —&KEMILNEE Xt
BTHAEC #., £ C #H#E system, packages 1 disk X FE, XHFEEH
T

L—VM Linux
L —Ubuntul8
—disk
—packages
'—system

HE system FRFHEMINE E X, packages ARFR —LRE
B, disk FIkFHUEME R M.

THRFHRZRTE:

1) #T7F vMware 3 fF, #FEEWN, #£HFE R XBX#HTER,

F P it
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FEEHAS

WORKSTATION

PRO"

XA T B 2 RS JOUBL )

ERBEATARENEE?

O sB#FENTD)
E%ﬂn¢ﬁ$aﬂ$%@@ Workstation 15.x

°

@BEEX(ER)C)
BREFH SCSIITHEAE « il
LIRS AN VMware =RREIEESIIER
BIERHA -

< E—#(8) B

2) FEMEF A M Workstation 15.x BFH[,

FEEUNAES X
ERERNEFRTH
FERIAN E R L ThEL?
B E R
iFREE(H): Workstation 15.x Pv
wE: ESX Server(S)
FEm: PR#:
Fusion 11.x 64 GB M7F
Workstation 15.x 16 ~abPes
10 “Medégiahies
8 TB iR A
3 GB HEERATF
i <E—4@) . B

3) #E “WMERXKEERR -

F P F A
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HEEMNAS X

TEREPIEERSR
EINOEEIEY, . EERERG - SHNAEESTFIURERRA?

| s
HEREIA(D):

ARIFIEEhEE

O TR ARSI 4 (Is0)(M):

M (R). ..
@ EREEERERRE).
PEERMEINE R — T aEE -
e < E—5(8) B

4) EFHEENRZEE Linux (L), RALH Ubuntu 64 fi,

FEEUTAES X
EREEPIEERR
LY P T R (R

TR ERE

() Microsoft Windows(W)
® Linux(L)

(O VMware ESX(X)
05—ci1(s))

MR (V)
Ubuntu &4 fir ~

228 < E—#(8) B

5) EWMMNAKRT ERRE, EEXXEREN “Ubuntuls” . “fE
(L)” RREFREMBREE 0 XML E, BRI HEN “C:
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\VM_ Linux\Ubuntul8\System” H .
E: WX H R 2FH Ubuntu R4, & H#E 10GB £A AN,

FEEUNES X

mREE
EHRB RN ER LB

R EER(V):
| Ubuntuls |

& (L)
|C:‘-L\.-’M_Linux‘\ubuntulS\system | S (R)...

2 e " A el B Eh A U -

< E—5(8) B

6) % Ubuntu RASMAEZHE, EFEWNH—FAZEELI LS Ub

untu,.

FEELTRS *

REBERT
A EHNiEE MBS -

AR
AIEEHNER (P):

S -AEERI R () 8 v
AMEEME S 8

—H o Bt U — =,

TESHZNAEs BAENUT, SlWindowsi2 B EEHICPU
HReE=R~. SJWindows~{HHIEER, f£H FimiTHIEHUL

=HEE,

Gl < E—#(B) | T—&(N) > EIH

7) % Ubuntu 240 AHFEEIE
K—FFEFER: % Windows RATE EH AT, &N&EEH (Wind
ows) W, EMNIAEHFRLNFL—FoF., EF8E—HF 16 W, XE
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% RN AT 106 W, Windows RATNHE 66 W7
ER: %% Yocto FEED 86 W, LA vMWare EWALE, TF &
& 768M WA, FTUWRF EHREF Yocto 24 96 W H.

Fr2EtilRS X

It ERHLAAFE
EEALENERS PRE?

BESESLEVNANTEE. RTFEBAD 4 MB FIER.

64 GB I BT BIPE(M): 10244 MB
32 GB —
16 GB <
8 GB
4GB
2 GB
1GB
512 MB B EFATE:
256 MB 2 GB
128 MB
64 MB EFPNEE & GRREFMNTT:
32 MB 1 GB
16 MB
8 MB
4 MB

L v £ kES
< 13.4 GB

) < t—#(B) AR

8) WE Ubuntu W& EETA. EFENFENEEZRHE, ¥ Ub
untu WM % EFEERIXE Y FEER, XF Windows R %M Ubunt
u REAME LG EISMN, FHAERIH 1P ik, FEEEF L.
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FESEHES X

(S
FRhOwp2EFodes?

© BRI R - ‘
e FAL I (F R B V515 P LL A FIRRERIRER - P H7EAN SIS L4 70
HECH IP it

O fERRIS SR (NAT)(E)
EEFﬂﬁﬂiﬁﬁﬁﬁﬂ%ﬁﬂiﬂ 1P etibihie)E Wbk S MaR LLA I E SR

O R RENEARIE (H)
HEANRERREETIEN ERERBIEE
O T iEmplEER(T)
#ah <t—&0B) | TN > BUH

9) % E Ubuntu By I/0 HH| & KA, BRIABIH,

HEENTAS X

& 1/0 FRIE
EEER AR SCSI{2HI2E?

VO iFHlEks
SCSI {&il2:
BusLogic(U) (FiERT 64 {uF )

@isILogic(L) (%)
(O LSI Logic SAS(S)

258N < F—#(B) B

10)  WEEMNEEERE
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BT REMNHA, TUXNKEERHALLSBBELALETE, RE
SREARTT E A, — AR DUE A ALRE B AL SATA (A), NVMe
BOEAE S ENEEIEE N NVMe (V) .

LR E N NVMe, B#EE/dev HER T X4 A /dev/nvmeldnl, %44
SATA KAWL, BH A /dev/sdx (— A sda) .

B U BFENEREE/dev/BEX T X444 /dev/sdx (x # a. b,
c®), YA KA N SATA B, #IESD FRF U BEFHANRES.

FEENTNES X

EERExM
poit el ADE s

R

O DE(D

O scsis) €1:29)
O NvMe(V)

(1 R tnspeEafEANVMe | ERSERE, oJLUSENVMe,
NMFFASATARESS, %IESATA,

) < F—%(B) B

11) RIEEMHE,

KA 2 Windows BEM IR F A disk X, F & HRAH
EE Rl CIPN

WA ZRBEZRL X, TOCEEANEZ R, KRS E AL Ubuntu
A, ZB Ubuntu Bk & 2 BBy ENFEH K4 X, o LR E Ubuntu B #1777 £

2
F

[aXay

o
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FRENNAS x
B
L Ty

© Bl ()

EEHUEEER B A1 R ERT— 1803 HA AR T PR ERGSEENA
SEE - EMEERTI SN S e T Bt BRI -

O #=RIA ekl (E)
i%HE kIR ] 82 3R i A LA B TR AR -
O #ERPmHHE GERTSEAP)E)
A sRIEIRE R R B R E R0 - SEEHEERER -

(1 R OB R R ESa RS, oI B S B L — 1 aRag
BRSR, HEEINES, 1255iaEEE.

8 < F—%(8) B

12) 44 B Ubuntu # 4 =
WRE B | A8 TR, FDAIE Y BB AT

HERRTEE
s D

B (GB)(S):

$t71 Debian 9.x 64 {i7 AR wAc]s: 20 GB

[Bhmsmmmia=iac). @ VBN GEERSTE, _IHI‘EE‘E‘”

AEMAEECI LRSI, BEINIEIERE o QISR al
TiE, RS, ::Piﬁ“?ﬂﬂ* ’Tﬁhﬂﬁiﬁfﬁ?ﬂxko

o MR T M0 (O]
O BRI i S P (M)
IR, PRGN G ARIN, PR AR

(2 R iR, BRINESESS, TTUEREETESS

528 < E—5(8) A

FEEUNES X

EXxXERBREESWAAUER, IFRREENHEERE, HXHF

ST Bl R BT B B AL BE A ] . W S A A R KK
“ITEIHTFr A AT £, XEEWE S ARDHHES
FZEY AN SR, ERF2ET R ENRAEE AN,

13) iR EXHFEEE,
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HEEUHNES X
e X
EETE T AT IR Y

RS H(E)
ﬁﬁﬁi%ﬂﬁﬁfi#ﬁﬂ@—¢ B0 GB geillisfE - FRRIH I E R B BT

C:AWM_Linux\Ubuntul8\disk'disk.vmdk S (R). ..
2N < F—%(8) LK

14) B & X4, A/ Ubuntu 812 iso X%,

EEHNES X

Sk 33 R0k d: 308

SRR BRI - 2251 E% Ubuntu 64 fi-
AT AR IR BN,

=¥ Ubuntuls

fud: C:\VM_Linux\Ubuntu18\system

beaE: Workstation 15.x

RN Ubuntu 64 {5

{135 GB, {5

ME: MB

PodsEmiE: iE= (Bzh)

BithgE: 8 -~ CPU A%, CD/DVD, USB {ZH3E, FTEMH, B+
BEXEHC)...

< F—5(B) ik BUH
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253 X
B = BERE
E=IfTE 8 GB BiE(C)
EphEsE 8 EENRE(0)
(=) #f CD/DVD (SATA) Bahtanl |
Bl ST s (BE) R
USB $3#128 I O R ABTIENE(P):
o R Biftail -
= HTEM TFIE Btz
[l Biftail ® {R IS0 By ITEE(M):
HEE(B). ..
=HRMV)..
(A FBER(R)
FiF Eil]

15)

Welcome

Espanol
Esperanto

Euskara

Frangais

Gaeilge

Galego

Hrvatski

islenska

Italiano

Kurdi

Lakviski

LietuviSkai

Magyar

Nederlands

Mo localization (UTF-8)
Norsk bokmal

JB 3 E WAL,

Try Ubuntu

You can try Ubuntu without making any changes to your computer, directly from

this CD.

Or if you're ready, you can install Ubuntu alongside (or instead of) your current
operating system. This shouldn't take too long.

Install

Install Ubuntu

FA P A

57



RNARERETFHRAR i.MX6ULL

Install

Keyboard layout

Choose your keyboard layout:
el chne) s
English (Nigeria) English (US) - Cherokee
English (South Africa) English (US) - English (Colemak)
English (UK) English (US) - English (Dvorak)
English (US) - English (Dverak, alt. intl.)
Esperanto English (US) - English (Dvorak, intl., with dead keys)
Estonian English (US) - English (Dvorak, left-handed)
Faroese English (US) - English (Dvorak, right-handed)
Filipino Enalich (11€) _Enalich (AMarinkachl
( Type here to test your keyboard
Detect Keyboard Layout
Quit Back Continue

16) B EH
MNTWEFEH, AWNEZKHRTRESN, FEXXZREEMN. XTHE
BHF, A A4% Oother Options, ERAGRKTEKE BTRFMAMAN.

Updates and other software

What apps would you like to install to start with?

© Normal installation
Web browser, utilities, office software, games, and media players.
Minimal installation

Web browser and basic utilities.

Other options
# Download updates while installing Ubuntu @ i EEES s hashearorean

This saves time after installation.

Install third-party software for graphics and Wi-Fi hardware and additional media formats

This software is subject to license terms included with its documentation. Some is proprietary

Quit Back Continue

17) EBRENENHEZ X Ubuntu.
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Thu 09:36 L IO 2

Installation type

This computer currently has no detected operating systems. What would you like to do?

| © Erase disk and install Ubuntu |

Warning: This will delete all your programs, documents, photos, music, and any other files in all operating systems.

Encrypt the new Ubuntu installation for security
You will choose a security key in the next step.

Use LVM with the new Ubuntu installation
This will set up Logical Volume Management. It allows taking snapshots and easier partition resizing.

Something else
You can create or resize partitions yourself, or choose multiple partitions For Ubunktu.

Quit Back Install Now

18)  Ubuntu ¥ E MBS AL A extd K,

Thu 09:38

This computer currently has no detected operating systems. What would you like to do?

O Erase disk and install Ubuntu
Warning: This will delete all your programs, documents, photos, music, and any other files in all operating systems.

Write the changes to disks?

IF you continue, the changes listed below will be written to the disks. Otherwise, you will be able to make Further
changes manually.

The partition tables of the following devices are changed:
Jdev/nvme0n

The following partitions are going to be formatted:
partition #1 of /dev/nvme0n1 as ext4

Go Back Continue

L Back J L Insl:alanwJ

19) W E R P LA,
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Install

Who are you?

Your name: | xinluyao v

Your computer's name: | ubuntu Y

The name it uses when it talks to other computers.

s

ER S

Pick a username:

Choose a password: 99000000 Weak password

Confirm your password: @ 900000 v

© Log in automatically _' .....................................................
Require my password to login

Back Continue

20) FHRRAGLEHAMN,
Install

Take your music with you

Ubuntu comes with the amazing
Rhythmbox music player. With advanced

playback options, it's simple to queue up AT Bl Albm

Sriayueve  [ETIIECILL N (T

the perfect songs. And |tu:'0rks great i Bleachers (%) Strange Desire (1)
with €Ds and portable music players, so o Bleachers Feat, Grimes (1)

you can enjoy all your music wherever Bleachers Feat. voko One (1)
you go. * Online sources

of Radio
08 Last.fm
Included software 2 Librefm W Track Title

- playlists Pop
2 Rollercoaster Pop Bleachers

|E| Rhythmbox Music Player

S S S}
Pop Bleachers

BLEACHERS w2
Pop Bleachers

we Pop Bleachars

Rurs Fop Bleachers
§ Mystery Pop Bleachers

Youto Love Pop Bleachers
ay Pop Bleachers Feat. Grim
"‘. - '.ammw o Fon Rleachers Feat Ynkn

30min 255 remaining)

21) REZEE, RTIEFEHNTEN. LEFHEER, MAAIERX
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LGN | =R

BaiEFI(T)
B SAEFEID)
HREFUN)

X

2 OB O [~
Ctrl+B
Ctrl+E
Ctrl+)

— EFEHEFE) Ctrl+R

FFHLP)
2£410)
HEE(S)
EER)

FIFFRRRRT )

Thu 18:13 N O

EHH(F)

Installation Complete

0 Installation is complete. You need ta restart the computer in order to use the new installation.

Restart Now

22)  #®#¥ECD/DVD, ~EEH IS0 BE X, HAEFINEBREEHRAN

RALRFWE,
o TR/ [[] Ubuntuis
[_'D Ubuntu18
P FEEI R
[ fRisEnies
v g%
PItE 6 GB
E TS 4
L) &@# (NVMe) 50 GB
|® CD/DVD (SATA) IR C... |
oo R4BIERRSE HrEE (830)
USB %428 e
AR Bl
= FTEN#L i
CI87E Baiam
v ik
T AbE AT EEMLAY A,
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ERIRE X
(AR~ ]
W e BIRE
By 47 6 GB CEK(C)
o 4 —
A (NVMe) 50 GB [ s i£(0)
() CD/DVD (SATA) AT C\Users\quantu.. |
00 £ ST Frika (1 8h)
[EJusB Fiil [z ORI IETEET O
D R EEitisell -
F A >
e TEIHL peaed ‘ ‘
[ e EEuLisill O 1] 10 W% e fE(M):
C:\Users\quantum\Desktop\uk ~
FNA).. | BER)
[ || mw || aw

3.1.3 VMware tools &3

VMware Tools WX EMEHEEMEHNE) ., ©% VMware 5, BAITRE
M Windows T## A\ Ffif% H Ubuntu, Windows 5 Ubuntu 8 R E=E, &
WALE "R 2 M, FFEREEF #3087 X £ Windows A Ubuntu Z [A]#
W, +a71&E.

1) #HEEWHI->% % VMware Tools.

@ Ubuntu - VMware Workstation
XD REEO ZFEQ S BRE0 RO | |- S| 0 &2 @ | [0 [

O =EE)
AEFNEE(D)
BEUL) Ctrl+Shift+P

3 Ctrl+Alt+Del(E)
MBS RE() Ctrl+G

SSH(H)
REE(N)

BREE (O Ctrl+Alt+PrtSen

BsBEM)
E* VMware Tools(T)...

RE(S)...

2) VMWare T4 Haj#E#H £ VMWareTools,
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Fa

© VMware Tools Q = =

= r 1
o el
manifest. run_ VMwareTo vmware- vmware-
= kxt upgrader. ols-10.3.10- tools- tools-
sh 12406962. upgrader-  upgrader-
[ Documents tar.gz 32 64

Downloads
Music
Picktures
Videos

=14

B & B & <

3) THF VMware Tools Xk, EX O B RIFAE, #H “HELN
T (E)” &

Pt

© VMware Tools [ e o=

o . |
manifest. run_ VMwareTo vmware- vmware-
= txt upgrader. ols-10.3.10- tools- tools-
sh 12406962, upgrader-  upgrader-
Documents tar.gz 32 64
g

Downloads
Music
Pictures
Videos

[El4x s

dd
=
]
iy

HitiE

4) AL TN CRTER,
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$ cp VMwareTools-10.3.10-12406962.tar.gz ~/Downloads/
$ cd ~/Downloads/
1=$ tar xzf VMwareTools 10.3.10-12406962. tar.gz
1s$ cd vmware- tools distrib/
[v -distrib$ sudo ./vmware-install.pl

E—THEBEYZEEHAENE “~/Download/” BE, & 3 AMEESE
o RE—ATPATR R4

é—]{FVMwareTo ls 2 —HEH, ZFLKN, RASARHIERAAR
W, ZERUFEENBRATHER, TEEEEF.

PATT LA GA, SBEMIEE, WHETEZE, WAy EEE#HIA,

:~/Downloads ware-tools-distribs$ sudo ./vmware-install.pl
open-vm-tools packages are avallable From the 0S vendor and VMware recommends
using open-vm-tools packages. See http://kb.vmware.com/kb/2073803 for more
information.

Do you still want to proceed with this installation? [ves] v

Tk, aATF2HIARL AT, WFE “yes or no” , BEHT U
EFEEEHH T AMEAERF, FERARANETHTLE.
KASHIAATRE, Ubuntu £H H2HHEAN VMware HF H. 0
%%ﬁ&ﬁ@ﬁ]ﬁiﬂ?%, o] DL A 1T\ reboot EE T Ubuntu A4
F{# VMware Tools A%

The configuration of VMware Tools 18.3.10 build-12406962 for Linux for this
running kernel completed successfully.

lYou must restart your X session before any mouse or graphics changes take
effect.

To enable advanced X features (e.g., guest resolution fit, drag and drop, and
file and text copy/paste), you will need to do one (or more) of the following:
1. Manually start /jusr/bin/vmware-user

2. Log out and log back into your desktop session

3. Restart your X session.

~[~AFound VMware Tools CDROM mounted at /media/xinluyao/VMware Tools. Ejecting
device [dev/sr@ ...
Enjoy,

--the VMware team

3.1.4 Ubuntu HHERIEE
TR M PR E “Software & Update” (BX4FA8E3T)
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Software & Up...

1) A& Download from THrittE, ¥ EHMR LB X E N China -> m
irros.aliyun.com. X2 E xR 5%, #EFH.

Choose a Download Server

r Dulydl id
» Canada
» Chile
¥ China
Ftp.sjtu.edu.cn
mirror.lzu.edu.cn
mirrors.cn99.com
mirrors.cqu.edu.cn

mircare husuwaicland cam

Protocol: | http

Software & Updates

Ubuntu Software | Other Software Updates Authentication Additional Drivers Developer Options Livepatch

Downloadable from the Internet
Canonical-supported free and open-source software (main)
Community-maintained free and open-source software (universe)
Proprietary drivers for devices (restricted)
software restricted by copyright or legal issues (multiverse)

Source code

Download from: || http://mirrors.aliyun.com/ubuntu

Installable from CD-ROM/DVD

Cdrom with Ubuntu 18.04 'Bionic Beaver'
Officially supported
Restricted copyright

Revert Close

2) FFEHMEBE, NRAZHTEIH.
FTFF 43 (Ubuntu FHES Ctrl+Alt+T), WA &4, EHE 5%,

sudo apt update
sudo apt upgrade

3.1.5 FxXE
1) ERAMAFHE “Settings (HE)”
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5

Rhythmbox Sektings

<

Startup Applic...

Startup Disk C...

=)” . #HA

alled Languages (¥HELEWIES) 7

2) W& “Region & Language (X fiE

“Manage Inst

Q Settings Region & Language
T WiFi
3 Bluetooth Language English (United States)
@
D Background Formats China
D Dock
A Notifications Input Sources
Q, search English (US)
S| A W
= ()
@ Universal Access Manage Installed Languages
P* online Accounts

3) ¥ “WiE (FE)” #3512 “Language for menus and windows

(R$RHOHES)

Xo

I AR L, REXEME T LRA T

Language Regional Formats

Language for menus and windows:

Ri& (PRl
English (United States)
English

lich (Auskralia)l

Drag languages to arrange them in order of preference.
Changes take effect next time you log in.

REFfE, EE—KRAG, FEERELER.
EH N “Settings->Region & Language”
(BNR)

”
urces
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Q Settings Region & Language

T WiFi

% Bluetooth Language Chinese
T Eez gt Formats China
D Dpock

A Notifications Input Sources

Q, search English (US)

B Region & Language + |- Allv i)

€ Universal Access

Manage Installed Languages

¢ Online Accounts
W Privacy

«4 Sharing

6) WfmH X N\ Chinese(Intelligent Pinyin).
wRAEFEAEH “Chinese (Intelligent Pinyin)” #, EHHK
FINEREZRGE, FEEE T A%,

Add an Inpukt Source

< Chinese

[ Chinese (Intelligent Pinyin) ] =
Chinese
Chinese (5 FH % 86 (#3iTE 6.0) ) -
Chinese (2R ZE86) 24
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3.1.6 RERUVERHE
EFAABRTEEFFAZ—VTE, TUERAREHNHAZE,
1) ¥ Congigure ubuntu.tar.bz2 #¥ Il E Ubuntu Downloads H
2) ##JE Congigure ubuntu.tar.bz2,

tar xvjf Congigure_ubuntu.tar.bz2

Ubuntu # Windows * T B FAE T —%, &1 E&E Windows
THRE, ©UNMAFAT2RE.
3) ¥ Configure ubuntu.sh ¥ Il £ Ubuntu Downloads H .
4) HTFFHAAT (BESEY “Ctrl+alt+T” , BIFEM#% T Cctrl, Alt, T
=AM
5) % XA HATAUR :

chmod +x Configure_ubuntu.sh

6) PATHA

: S ./Configure ubuntu.sh
Ubuntu Configure Tool V1.1.0

[sudo] xinluyao BIZEEEG: |

TR NEAE, ¥\ Ubuntu B8 (H 7 %4, ubuntu 24 P N\K
HEt, TR EMRTR, EERERSBEENT, ), RAHA2EITHER
W R

7) BT

%%%}&E) %Hjﬁu‘l:{’g/é\:

~

317 XX T EHRE
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linux AHT—MEA gec TR TEREF c B)r, B —LFITHEK
%A LA, PC A EFHW T ABNGER T PC EANETF. MTHEAXRS
WREZ, ROk RIK, fERE2RE. FU—HFL2ZX—IXXTA
. EAXX TRBBEFNNME, TUERKAKX RS LEAT.

3171 RET A
HHEERNREMET crosstools.tar.bz2 E4HE, FATW T4 Lk

X T A4k

tar xvjf crosstools.tar.bz2
cd crosstools

./install_crosstools.sh

AT crosstools A, UFEFEL W T A, WAL HNLE.,

xinluyao@ubuntu:~/Downloads/crosstoolss ./install crosstools.sh
Please select the board use:

1. Install iMX6ULL @t Cross Toolchain

2. Install iMX6DL @t Cross Toolchain

3. Install STM32MP @t Cross Toolchain

4. Quit
please input your choice:l o a1, SEEEImxeulli TR
sdk/
sdk/fsl-imx-x11-glibc-x86_64-meta-toolchain-gtS-cortexa7t2hf-neon-toolchain-xly-warrior.target.manifest
sdk/fsl-imx-x11-glibc-x86_64-meta-toolchain-gtS-cortexa7t2hf-neon-toolchain-xly-warrior.sh
sdk/fsl-imx-x11-glibc-x86_64-meta-toolchain-gtS-cortexa7t2hf-neon-toolchain-xly-warrior.host.manifest
sdk/fsl-imx-x11-glibc-x86_64-meta-toolchain-gtS-cortexa7t2hf-neon-toolchain-xly-warrior.testdata.json
NXP i.MX Release Distro SDK installer version xly-warrior

The directory "/opt/imxéull/fsl-imx-xll/xly-warrior" already contains a SDK for this architecture.
If you continue, existing files will be overwritten! Proceed [y/N]? Extracting SDK.........................

Setting it up...done
SDK has been successfully set up and is ready to be used.

T RbRA, REREATRL2LEA, FRHOFH, ZXZRLFUT
R

1
-

=
ned 1
Nstal

3.1.7.2 FT A
ZRETEME, TREN LW, aHATAMEERT. TREF

FAEW T A4, T imx6ull #£#F 1 B, ZHEHZE, NAEREETMAR
XTE%, ZFEHREF Yocto JBERAL, NWEEHEHEEHE,

F P F i
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lect the
guring for 6 Linux development

onfiguring for iMX6Q Linux development
32MP

3. Configuring for STM32MP: Linux development

please input your choice:1

3.1.7.3 MK TR
WAsSCC -v EF, Wk BRI Rk AN AROR % 3 )

1~§ SCC -v
Using built-in specs.
COLLECT_GCC=arm-poky-linux-gnueabi-gcc
COLLECT_LTO_WRAPPER=/opt/imx6ull/fsl-imx-x11/4.19-warrior/sysroots/x86_64-pokysdk-linux/usr/libexec/arm-poky-1linu
x-gnueabi/gcc/arm-poky-linux-gnueabi/8.3.8/1to-wrapper
Target: arm-poky-linux-gnueabi
Configured with: ../../../../../../work-shared/gcc-8.3.0-r@/gcc-8.3.0/configure --build=x86 64-1linux --host=x86_6
4-pokysdk-linux --target=arm-poky-linux-gnueabi --prefix=/opt/fsl-imx-x11/4.19-warrior/sysroots/x86_64-pokysdk-11i
nux/usr --exec_prefix=/opt/fsl-imx-x11/4.19-warrior/sysroots/x86_ 64-pokysdk-linuxfusr --bindir=/opt/fsl-imx-x11/4
.19-warrior/sysroots/x86_64-pokysdk-linux/usr/bin/arm-poky-linux-gnueabi --sbindir=/opt/fsl-imx-x11/4.19-warrior/
sysroots/x86_64-pokysdk-1linux/usr/bin/arm-poky-1linux-gnueabi --libexecdir=/opt/fsl-imx-x11/4.19-warrior/sysroots/
x86_64-pokysdk-1linux/usr/libexec/arm-poky-1linux-gnueabi --datadir=/opt/fsl-imx-x11/4.19-warrior/sysroots/x86_64-p
okysdk-1linux/usr/share --sysconfdir=/opt/fsl-imx-x11/4.19-warrior/sysroots/x86_64-pokysdk-linux/etc --sharedstate
dir=/opt/fsl-imx-x11/4.19-warrior/sysroots/x86_64-pokysdk-1inux/com --localstatedir=/opt/fsl-imx-x11/4.19-warrior
/sysroots/x86_64-pokysdk-linux/var --libdir=/opt/fsl-imx-x11/4.19-warrior/sysroots/x86_64-pokysdk-linux/usr/lib/a
rm-poky-linux-gnueabi --includedir=/opt/fsl-imx-x11/4.19-warrior/sysroots/x86_64-pokysdk-linux/usr/include --oldi
ncludedir=/opt/fsl-imx-x11/4.19-warrior/sysroots/x86_64-pokysdk-linux/usr/include --infodir=/opt/fsl-imx-x11/4.19
-warrior/sysroots/x86_ 64-pokysdk-linux/usr/share/info --mandir=fopt/fsl-imx-x11/4.19-warrior/sysroots/x86 64-poky
sdk-1linux/usr/share/man --disable-silent-rules --disable-dependency-tracking --with-libtool-sysroot=/home/xinluya
o/yocto/imx-yocto-bsp/build/tmp/work/x86 64-nativesdk-pokysdk-linux/gcc-cross-canadian-arm/8.3.0-r@/recipe-sysroo
t --with-gnu-1d --enable-shared --enable-languages=c,c++ --enable-threads=posix --enable-multilib --enable-c99 --
enable-long-long --enable-symvers=gnu --enable-libstdcxx-pch --program-prefix=arm-poky-linux-gnueabi- --without-1
ocal-prefix --enable-lto --disable-libssp --enable-libitm --disable-bootstrap --disable-libmudflap --with-system-
z1lib --with-linker-hash-style=gnu --enable-linker-build-id --with-ppl=no --with-cloog=no --enable-checking=releas
e --enable-cheaders=c_global --without-isl --with-gxx-include-dir=/not/existfusr/include/c++/8.3.0 --with-build-t
ime-tools=/home/xinluyao/yocto/imx-yocto-bsp/build/tmp/work/x86_ 64-nativesdk-pokysdk-linux/gcc-cross-canadian-arm
/8.3.0-r0/recipe-sysroot-native/usr/arm-poky-1linux-gnueabi/bin --with-sysroot=/not/exist --with-build-sysroot=/ho
me /xinluyao/yocto/imx-yocto-bsp/build/tmp/work/x86_ 64-nativesdk-pokysdk-1linux/gcc-cross-canadian-arm/8.3.08-r@/rec
ipe-sysroot --without-long-double-128 libgcc_cv_powerpc_floati28=no --enable-poison-system-directories --enable-n
1s --with-glibc-version=2.28 --enable-initfini-array
Thread model: posix
gcc version 8.3.0 (GCC)

3.1.8 SSH

Secure Shell (SSH) #&®H IETF(The Internet Engineering Ta
sk Force) #lEMELENFEEM EHZEMERIN. FRANER 52
Jf, W FTP. Pop M Telnet EAA bLMELZ 2 ; EHCNENE LKA
XEREHE. APARSHAP 04, RESZZEFEAREHT AWK E.

SSH 4 /& F 3% openssh-client FfR% % openssh-server, FA]
FEME ubuntu ARG TZK ssh RH5 &, UEFEA ssh EFmEFE A%

1) %% ssh

sudo apt update

sudo apt install openssh-server
2) B # ssh

sudo service ssh start
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3) £ “ip addr show” #4 &% ubuntu £%4 ip

:~% ip addr show
1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN group default qlen 1000
link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.8.0.1/8 scope host lo
valid 1ft forever preferred 1ft forever
ineté ::1/128 scope host
valid_L1ft forever preferred_lft forever
2: ens33: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1580 gqdisc fq codel state UP group default glen 1868
link/ether 08:0c:29:50:27:20 brd ff:ff:ff:ff:ff:ff
linet 192.168.1.118/24|brd 192.168.1.255 scope global dynamic noprefixroute ens33
valid_Llft 36338sec preferred_1ft 36338sec
inet6 fe8@::362e:1a02:5429:8e5c/64 scope link noprefixroute
valid_Lft forever preferred_lft forever

B LLEY, Y ubuntu IP HAEH 192.168.1.118

4) Mk ssh BX

£ Ubuntu F & ZE K ssh RFH &5, ¥ TRE Windows R4 T A Mo
baXterm #AT#, MK ssh MHFBERGLZEAY . BREESRATUSE
R

3.1.9 %% Visual Studio Code

Visual Studio Sode (ff#f VSCode) ZMM W —H 2 FHWRIESE,
A Windows. Linux # macOS ZAMMA, E—HBEFEHkIEH. VSCode T
HM A4 T: https://code.visualstudio.com/. EFRIEE T EMW
HAETRECHFENRA, RHEAZ4H Linux WA

1) 3KE vSCode

Visual Studio Code - Code Editing. Redefined - Mozilla Firefox
] Visual Studio Code - Coc X
c ®

Visual Studio Code t
UG Lt Ik__j.

Redefined.

& .rpm v @ AR RS
-

Red Hat, Fedora =y

Stable Insiders

mac0s Package 4

Windows x64 User Installer

4
Linux x64 deb 1
4

2) &#¥ vscCode
5 T A2 2

sudo dpkg -i code_1.35.3-1552606978_amd64.deb

WREHMAER, code FAMATIAREMA, EHFETER. WAw
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fE, aHAWTRE, EREAGTZRNT,

[ Ubuntu

&) B Ubuntu 33{F ~

)

f— code
Code editing. Redefined.

TERTEAGE, TARGEFEET:
EHiM 20 : 35

Visual Studio Code -
Welcome - Visual Studio Code

File Edit Selection View Go Debug Terminal Help

! Welcome X

Start Customize

1d languages

Color theme

Learn

Find and run all commands

@0AD

3) VSCode fHfF% %
VSCode X #H £ MiES, W C/C++. Python. C#%, AHERKINEEH

KRWE C/CH+BF, FERRC/C++T RE, REFRENLTH:
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Visual Studio Code ~ EHAM 20 : 36
Welcome - Visual Studio Code
File Edit Selection View Go Debug Terminal Help

B ==
extensions @ EEE Welcome % m
Search Extensions in Marketplace Stark omize
» RECOMMENDED 0
“ POPULAR 14800 Tools and langua...
Python
i (multi-threaded, ...
Install 3 e
] = yb...
tathinstal IBInT £t prfilt
, debugaging, and c... Recent
Install
Color theme
ipt into VS ...
Install

Learn

Find and run all c...

Install

Language Support For Java(... 053.1
Java Linking, Intellisense, Formaktting...
Red Hat Install

Prettier - Code Formatter 31110

|.'EH}£'-,U

RN AETHEEEFERR:

C/C++,

C/C++ Snippets, Bl C/c++& ARk,

C/C++ Advanced Lint, Bl c/c++#smMll .

Bl

Code Runner, BPRAIZAT,

Include AutoComplete, BF E 33k U &4,

Rainbow Brackets, ®HL{L#ES, H B TR EZNAD,

One Dark Pro, VSCode HJEAl,

GBKtoUTF8, ¥ GBK #:#: % UTFS.,

ARM, B # ARM ILHEEER LT,

Chinese (Simplified), B9 X3 3E,

vscode-icons, VSCode BEI##fr, TERZFREEE TEHNXH
9 E AT

» compareit, WE#HEMH, TUATHERANMNXHNEZSR.
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> DeviceTree, K&WIEEREM,
» Markdown Preview Enhanced, markdown Tl % 1 & .

» Maridown pdf, ¥ .md SCHF# # R H MG

4) VS Code Hiu X F
BEHW, VSCode AHEHAAFEXINE, RNELLETHFXHEHT, &
Ja ¥ vsCode A HXHE, A FiEw T EATR:

Visual Studio Code ~ E8m21:13
Extension: Chinese (Simplified) Language Pack for Visual Studio Code - Visual Studio Code
File Edit Selection View Go Debug Terminal Help

ision: Chinese (Simplified) Language Pack for

Chinese (Simplified) Language Pack for Visual Studio Code

Microsoft 00,746 | Y % % % % | Repository

ERAT VS Code X (fitk) B
O RS RATES AT AR

son, {REILLEIEHET Ctrl+Shift+P TS SER, 2S5k

Checkstyle for Java 13
al-tim bout Ch..
ShengChen Install

ISR EASATA (M CP) " NeuTanls VS Cnde"TE thifimiin

W FEER, T “Ctrl+Shift+p” I A HERE, EHREETH A
“config” , RE#®E “Configure Display Language” EFTITH loc
al.json XHF¥ locale %N zh-cn,

B % 7R ULEHRE local.json, REEHITIT VSCode, VSCode it
TRTFXHT . AR W THE:
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Visual Studio Code ¥ EER 23 01 - A0~
TRiDER - Visual Studio Code -

35) £E(v) HEH(C) D) L&M HmH)

F P F i

75



RXAREBEFAHRAT i.MX6ULL

4 9. U-Boot A\’

4.1 Bootloader &1t

5£W#EA Linux —#, AR Linux W EFE— K3 SREE| S HiE
17, BB S RELHWH H Bootloader, & PC ML LEFZEHK BIOS, M
TEHNAAEH TAEEN S #%, Bootloader W ARAME, #r 53C24x%0
I B RN vivi, Pxa2x0 AF|H Blob, #F£ &A% Bootloader,
EZ XK Bootloader FTEAMTHEMWAELE, BAMKEZ. HUHEAL
BT ZM & u-boot, VHXFEAM, ERMAEE,

Bootloader HAM THER: K47 FEXFETF THEA, w115 5
Xt Bootloader A MNEAIgE, BIE| TR TH,

E7FHEAT, Bootloader MERTWEREETIFBREALZEF. Tl
S#E RS B2 Bootloader HARWE LI,

EREFTHHEAT, Bootloader REHTRAEZ. RXHRAWE LI E
#, £EZI Bootloader WEHRKEHN . ET#ILA A 7 Rk 7T X T3
Ao, ME5AE B K Bootloader HEMRSIZINMx, KA L% —HATE,
AUBELE D TR, B UBEBLUANTHR, EEF#EL USB H#& SD +
FEO TR L,

4.1.1 U-Boot /143

U-Boot 2 Universal Boot Loader, Zf2[E DENX #fF L+
Wolfgang Denk LAZVf 44 o —N#E1E GPL £ Z M AIEALTE, ¥ FA
DSROM. 8xxROM. PPCBOOT % & EIEMN.TM K. U-Boot BLEEX#H £ AL
%, #i: PowerPC ZF|HAIEE. MIPS. X86. ARM, NIOS. XSca
le %, #8535 Linux. BSD. Solaris. VxWorks. LynxOS. pS
0S. ONX. RTEMS. ARTOS % &% #MEZ%,

U-Boot MEFEHE XS Linux XM, EETHFFAHLE Linux A
HAEL. U-Boot IR, A EMR L W #H NIEGHEZ Linux NAZIREL
OREREAR

U-Boot A i T4 &

® TR, BHEEA;
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@ TELZMHNXEBERS A, W Linux. NetBSD. VxWorks. ON
X. RTEMS %,

& THLNAEHAZF|, W PowerPC. ARM, x86. MIPS %;
® B &M Fu AR R M AT

® X FwAAT, HETH Shell;

o WMERE, HH7E;

® IHENKEE, wE o, LLAK. SDRAM. FLASH. LCD. NVRAM. EE
PROM. RTC. ## %4,

® XHER%L, MBRAXRFIE.

4.1.2 U-Boot T{E[RIE

U-Boot B E B A HANME. E—MEHILRES LI, SEEEH
FoM%; FoMBH TR TRERREN C EE LI, %R U-Boot
MEBE ek, KRR AETTULETE 4RGSR 508 A R DX
NI, EERAGHBETIETEARNE - NBERBHATER, TAEIRED
EBRE_NERD, BHTBEIE, £57 AETLHE.

U-Boot #—MERAELINEEH A :

® & WATHEL;

® Y /m# bootloader % _WE/E4 RAM = JH;

® £ 4%l bootloader % _MERAZ| RAM =8 (U-Boot # N H 2
KA E| RAM) ;

® XEHE;

® JhEEE_MECc REATA,

BAZTEANGREHFREF C B HEANERENRES, RokEEN
FHOE —NBERE CIETANTAREIET. F_NERE TR EEE
:

® UBMBENMEAESARE (BT, RAENSRIHESF) ;

® I RGN FBA;

® Ak N BBR R FOR UM R S BR R

& NENEENSTL;
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& EHANH.
%W B U-Boot BIREFHNNL X &G ELEEHFETH, Wi
TEZEE BN E D FH A, N U-Boot AKX E FHMER, BHILIE O 44

FHPAT; WREORHFHAN, N U-Boot PATEAMBEEX KA, KRERS
NERREINGFH BN RS

4.2 U-Boot &4

U-Boot H#&A4TH# D, £ U-Boot EBr#il, HHEERTHN U-B
oot Shell # 44T, # Shell F ¥ # A\ U-Boot X HK W &4, £ U-Bo
ot REEME A

U-Boot 2019.04 (May 16 2020 - 22:33:47 +0800)

CPU: Freescale 1.MX6ULL revl.l 528 MHz (running at 39¢ MHz)
CPU: Industrial temperature grade (-40C to 105C) at €2C
Reset cause: POR

Model: Freescale 1.MXE ULL 14xl14 EVK Board

Board: MVEULL 14x14 EVEK

MM FSL SDHC: 0, FSL SDHC: 1
Loading Environment from MMC... OK
Display: TFT 800x4B80 (800x480)
Video: 800x480xle

In: serial
out: serial
Err: serial

switch to partitions #0, OK

mmcl (part 0) is current device

flash target is MMC:1

Net:

Warning: ethernet@020b4000 (ethl) using random MAC address - 8a:le:dc:26:
d7:9a

ethl: ethernet@020b4000 [PRIME]

Warning: ethernet@02188000 (eth0) using random MAC address - 4e:f7:€b:la:
ad:34

, eth0: ethernst@02188000

Fastboot: Normal

Normal Boot

Hit any key to stop autoboot: 1

THEH4 X U-Boot FHY—LHFatHTNA,

421 EFEGHSHIFE

T U-Boot AR ITAT, A 2 B#F help WLLEF U-Boot X
Fey2das.
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=> help
? - alias for 'help'
base - print or set address offset
bdinfo - print Board Info structure
blkcache - block cache diagnostics and control
bmode - s5dl|sd2|gspil|normal|usb|satalecspil:0lecspil:l|ecspil:2|ecspil:3
1l|esdhc2|esdhc3 |esdhcd [noreset]
bmp - manipulate BMP image data
boot - boot default, i.e., run 'bootcmd'
bootd - boot default, i.e., run 'bootcmd'
bootefi - Boots an EFI payload from memory
bootelf - Boot from an ELF image in memory
bootm - boot application image from memory
bootp - boot image via network using BOOTP/TFTP protocol
bootwvx - Boot vxWorks from an ELF image
bootz - boot Linux zImage image from memory
clocks - display clocks
cmp - memory compare
coninfo - print console devices and information
WEEERENGAWHHELE, TUEA
help &<
ﬁﬂ:
help bootz

=> help bootz
bootz - boot Linux zImage image from memory

Usage:
bootz [addr [initrd[:size]] [fdt]]
- boot Linux zImage stored in memory

The argument 'initrd' is optional and specifies the address
of the initrd in memory. The optional argument ':size' allows
specifying the size of RAW initrd.
When booting a Linux kernel which requires a flat device-tree
a third argument is required which is the address of the
device-tree blob. To boot that kernel without an initrd image,
use a '-' for the second argument. If you do not pass a third
a bd info struct will be passed instead

U-Boot #4AH, H—RaAFXEX—FEF, 0 I2C. NAND FLA
SH, UBI . MMC %, HEMA®AKXLHN, ¥2EB T ZETHW T4 RIE
A, Pl E LS mme #Hx8 Fa b, " ESA5T THAT:

mmc
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=> mmc
mme - MMC sub system

Usage:

mmc info - display info of the current MMC device

mmc read addr blk# cnt

mmc write addr blk# cnt

mmc erase blk# cnt

mmc rescan

mmc part - lists available partition on current mmc device

mmc dev [dev] [part] - show or set current mmc device [partition]
mmc list - lists available devices
mmc hwpartition [args...] - does hardware partitioning
arguments (sizes in 512-byte blocks):
[user [enh start cnt] [wrrel {on|off}]] - sets user data area attributes
[gpllgp2|gp3lgp4 cnt [enh] [wrrel {on|ocff}]] - general purpose partition
[check|set|complete] - mode, complete set partitioning completed

WARNING: Partitioning is a write-once setting once it is set to complete.

Power cycling is required to initialize partitions after set to complete.
mmc bootbus dev boot bus width reset boot bus width boot mode

- Set the BOOT BUS WIDTH field of the specified device
mmc bootpart-resize <dev> <boot part size MB> <RPMB part size MB>

- Change sizes of boot and RPMB partitions of specified device
mmc partconf dev [boot ack boot partition partition access]

- show or change the bits of the PARTITION CONFIG field of the specified device
mmc rst-function dev value

- Change the RST n FUNCTION field of the specified device

WARNING: This i1s a write-once field and 0 / 1 / 2 are the only valid values.

mmc setdsr <value> - set DSR register value

HPFTRET b4, TEGATTHA “2 TH47, ARELTTHM
e W&, T AA A TR

mmc info

=> mmc info

Device: FSL SDHC
Manufacturer ID: 15
OEM: 100

Name: 8GTF4

Tran Speed: 52000000
Rd Block Len: 512
MMC version 4.0

High Capacity: Yes
Capacity: 7.3 GiB
Bus Width: 8-bit
Erase Group Size: 512 KiB

4.2.2 IMETE

1) EERELE

U-Boot X#HIELE, £ printenv 47 E%F H 7 % U-Boot FIL
EWAHITELE:

printenv

LREFRNARANELER, AFEAL printenv #40FE W EFHEL
ELSHT, PlnEEE serverip HEEE, THIATW T 44

printenv serverip
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=> printenv serverip
serverip=192.168.1.118

k% E serverip, NEE K.

=> printenv serverip
## Error: "serverip" not defined

2) RENERE

®H setenv #A4F LR ENRLE. setenv GAWERXLT:
setenv INETER NMRLEE

L setenv AR, WRNEXRELNHFE, Zod 2B mXAFHH
HELE; ENRRELCEFE, Ut 2BRIAELENE; WRIELR
E4OERE, BEHFREVNZREEANZT, NzatMRITERE,

WERE serverip FMEEMME N 192.168.1.118, A HATH T4
A
setenv serverip 192.168.1.118

ZEM severip MR EA &, A HFATW T a4
setenv serverip

HE setenv A REWNTELRENRFEAFF, 4 U-Boot EH B3I
B, RENEKER. EFERGFHARENTELE, H#EA saveenv @
A

saveenv

=> saveenv
Saving Environment to MMC...
Writing to MMC(l)... done

saveenv A REHAF RENTATRRLERRECEZRUBEFE T

=> saveenv
Saving Environment to MMC... Writing to MMC(l)... OK

3) FANELE

NELZEWIEARFHELEH, £ U-Boot PEANELEWN HEN:
$NETER}

Fln B,4 % U-Boot FE X T serverip K ELZ &, LT FAZIFENF
A

${serverip}
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B ELE U-Boot THMME L2 EH 192.168.1.118 Wy 1P B,
PAE A 2 T A
ping 192.168.1.118

WA serverip HIZEH 192.168.1.118, ik ping @47 A
H

ping ${serverip}

=> ping Sserverip

Using ethernet@020b4000 device
host 192.168.1.118 is alive

=> ping ${serverip}

Using ethernet@020b4000 device
host 192.168.1.118 is alive

4) HRATEXE
U-Boot HREXTREZNFEXE, TLENFEXERKHAMAR. AT E U-
Boot FE¥ AW —LFELE, wTRAT:

ETE iR

bootdelay U-Boot fA3IE & iEiR AT, SR A PN U-Boot I &1T. BT
BB bootdelay A B 5E .

bootcmd U-Boot JE3lljG, HEAHANMLIT, MEIHAT bootcmd HEEAS F R4 iy

LA, BB,

bootargs UM RS T AZBIN, EiENEZNEISE.

fdt_file &M AR, BEIETETE 5 X BRI A& 1 2 R

nfsroot I nfs fENIRSCHE RGNS, 5 B AR B e U RG7E PC LII#RE

4.2.3 MgHS
1) WEWE 1P
U-Boot # | ipaddr FHmZ A TR EAM 1P Hik; FH serverip

FEXERATRERS S 1P Mit. FlawE40AH 1P HAAMEH TP it
ARIEEAR 192.168.1.160 f1192.168.1.118, FFEFH T4 4

setenv ipaddr 192.168.1.160
setenv serverip 192.168.1.118

2) ping A

U-Boot #HT ping #4AATHRMHNEEEGHERE ML LEEFER
IP MU A, ping @A ERAT:

ping 192.168.1.118
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=> ping 192.168.1.118
Using ethernet@020b4000 device
host 192.1€8.1.118 is alive

R ping 4T "host xxx.xxx.xxx.xxx 1s alive"fz R, &~
FERPBENENZ B NEHE; R ping 44T "ping failed; hos
t XXX.XXX.XXX.XxXX 1is not alive", X AW EHEEHZ 8 W% F

Al
W o

3) #H tftp @A TEXH

H tftp A LU tftp ME BT X B THENFHEANLE., £
ERZE, BRMZEF AR cftp ME B IP ik, HHARMNEHE,
Z A AR A -
tftp loadAddress filename

H#“loadAddress” k& THEWF LR A FHHIE; “filename” %k
THEREN tftp MEFETRA XML, Flin, YFEN 1P At h 192.168.
1.118 B tftp MEHE T #H zImage XHFEAM A HFH loadaddr (0x80800
000) M AEBY, BLIHAT 0 T A4

tftp ${loadaddr} zImage

=> tftp Sloadaddr zImage

Using ethernet@020b4000 device

TFTP from server 192.168.1.118; our IP address is 192.168.1.160

Filename 'zImage'.

Load address: 0x80800000

Loading: #########44444F8 888400448 FHFH 044 F 444304 H R34S
tHdtr Rt Rttt A R A A A A A AR A AR A AT A AT ATAEF
tifF s FdfrarFddrardffrdtoaaraaFoarardasrararoararaaFoaaraaFaaaraassas
igsddssassssasdassasdassasddsasdsadasdassasdssaasas s
idsddssassssasdassasdassasddsasdsssaadassdsdas R iR an s add s
tHdtr Rt Rttt A R A A A A A AR A AR A AT A AT ATAEF
tifFfffrFdfrarFddrardffrdtdaarraFoararddsrararoararaaFoaaraaFaaaraadsss
igsddssassssasdassasdassasddsasdsadasdassasdssaasas s
S saassi
1 MiB/s

done

Bytes transferred = 7785240 (76cbl8 hex)

Y tftp FATHEKEAH, QAT /T, ST T"HTH, TT
P 48 b L AZ W

4.2.4 mmc 4%
1) mmc rescan ﬁLn\/i\

mmc rescan A4 F TH#M LY T AR LETH W mmc %%, ©F emmc
SD .
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2) mmc list %4~
mmc list 4K TEFE Y AR —£F LA mme %%

mmc list

=> mmc list
FSL_SDHC: 0
FSL SDHC: 1 (eMMC)

FRfERRR LI LAMRAE FA MMC K&, FSL _SDHC:0 f# FSL_SDHC:
1(eMMC) o JLBFIEFE A eMMC & %o

3) mmc dev 4
mmc dev 44 F TV # L MMC %%, 4B AwT:

mmc dev [dev] [part]

[dev] AR X EZT W MMC X4 5, [part]l 24 R5. WEXALEF 4K
SHWIERINGD X N 0. FH W T 443 sp £

mmc dev ©

=> mmc dev 0

MMC: no card present

=> mmc dev 0

switch to partitions #0, OK
mmc) is current device

4) mmc part w4
HEE SD FE#H EMMC 28 £ Mo X, HLUER mmc part 4 KEE
Ho X, WanRATE UEF 20 T 44 EF emme 4 KW 1F I

mmc dev 1

mmc part

=> mmc dewv 1

switch to partitions #0, OK
mmcl (part 0) is current dewvice
=> mmc part

Partition Map for MMC dewvice 1 —— Partition Type: DOS
Part Start Sector Num Sectors UuID Type
1 20480 262144 504d043d-01 Oc
2 282624 14987264 504d043d-02 83

B enme WA K 2 RE ALK, TUEAWT 44

mmc dev 1 2

=> mmc dev 1 2
switch to partitions #2, OK
mmcl (part 2) is current device

5) mmc read 4
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mmc read # A4 F TEH mmc REHHE, #4EAwT:
mmc read addr blk# cnt

addr Z#IE L E| DRAM FHM AL, blk £ FiL B ARSI (T3
#l), emmc —NRE 512 FF, cnt REZRAEHE (F#F) .
EMMC BJ% 1792 (0x700) MkJIT4E, #H 16 (0x10) IRV ##E 2| DRAM
B7 0X80800000 HitAL, # 4w T:

mmc dev 1 ©

mmc read 80800000 700 10

=> mmc dev 1 0

switch to partitions #0, OK
mmcl (part 0) 1s current device
=> mmc read 80800000 700 10

MMC read: dev # 1, block # 1792, count 1€ ... 16 blocks read: CK

W RET LR nd. b $ 4 BTk,

md.b 80800000 2000

=> md.b 80800000 2000
80800000: 4e e4 0Of c9 €2 €1 75 €4 72 €1 74 &5 3d 31 31 35 N...baudrate=115

80800010: 32 30 30 00 e2 ef €1 72 €4 5f ée €1 ed €5 3d 45 200.board name=E
80800020: 56 4b 00 62 6f 61 72 &4 5f 72 65 76 3d 31 34 58 VEK.board rev=14X
80800030: 31 34 00 €62 ef €f 74 5f €& €4 74 3d 74 72 79 00 14.pboot fdt=try.
80800040: &2 ef ©f 74 €l 72 &7 73 3d €3 &f €= 73 &f &c €5 bootargs=console
80800050: 3d 74 74 79 6d 78 €3 30 2c 31 31 35 32 30 30 20 =ttymxc0,115200

808000e0: 72 ef e©f 74 3d Zf €4 &5 76 2f ed e€d €3 €2 &c &b root=/dev/mmcblk
80800070: 31 70 32 20 72 ef ef 74 77 €l €9 74 20 72 77 00 1p2 rootwait rw.

80800080: 62 ef ef 74 63 6d €4 3d 72 75 €e 20 6e 65 74 &2 bootcmd=run netb
80800090: ef ef 74 00 62 ef €f 74 &3 ed 64 5f &d €6 €7 3d oot.bootcmd mfg=

808000a0: 72 75 ee 20 ed €e &7 74 ef ef eéc 5f €1 72 &7 73 run mfgtool:ﬁrgs
808000b0: 3b €9 €6 20 €9 ed €9 eée &6 &f 20 24 7Tb €9 &e &9 7if iminfo S{ini
808000c0: 74 72 e4 5f 61 €4 €4 72 7d 3b 20 74 €8 &5 ee 20 trd addr}; then

808000d0: €9 €6 20 74 €5 73 74 20 24 7b 74 &5 €5 7d 20 3d if test §S{tee} =
808000e0: 20 79 &5 73 3b 20 74 €8 &5 ee 20 &2 ef ef 74 &d yes; then bootm
808000£0: 20 24 7b 74 &5 65 5f &l €4 64 72 7d 20 24 Tb &5 ${tee addr} S{i

80800100: ee €9 74 72 €4 5f €1 €4 €4 72 7d 20 24 Tb &t €4 nitrd addr} ${fd
_____ 110: 74 5f €1 €4 €4 72 7d 3b 20 &5 ec 73 €5 20 &2 ef t addr}; else bo
ef 74 T7a 20 24 Tb ec 6f €1 64 €1 €4 &4 72 T7d 20 otz $£{loadaddr}
80800130: 24 7b €9 €6e €9 74 72 €4 5f €l €4 &4 72 7d 20 24 ${initrd addr} §
80800140: 7b €6 €4 74 5f €1 €4 €4 72 7d 3b 20 &€& €9 3b 20 {fdt_addr}; fi;
80800150: 65 ec 73 &5 20 65 €3 68 ef 20 22 52 75 6e 20 &6 else echo "Run f

6) mmc write 4
EUHEFI M HEEET, TUEA®A mc write, BXWT:

mmc write addr blk# cnt

addr = %5 A\ IE £ DRAM F #Y 13k

blk &5 A\ MMC By R4 (TR #FHEX)

cnt 2 EENMHEE

A tftp ¥ uboot X T#H E| K #F 80800000 4
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tftp 80800000 u-boot-imx6ull-ddr512-emmc.imx

=> tftp 80800000 u-boot-imxoull-ddr512-emmc.imx

Using FECl device

TFTP from server 192.168.6.5; our IP address is 192.168.6.31

Filename 'u-boot-imxeoull-ddr5l2-emmc.imx'.

Load address: 0x80800000

Loading: ########4FH¢#F#HtAFFHa4FAF4F04F44oFEdHdFHdFFMFF443+
1.9 MiB/s

done

Bytes transferred = 760832 (b9c00 hex)

X A/NA 160832Bytes, =& 760832/512=1486=0x5CE M3,
Jﬂ]?ﬁ% emmc &%7@ SD ‘EW]&J\[Z 0

mmc dev © ©

=> mmc dev 0 0
switch to partitions #0, OK
mmc0 is current device

mmc write 80800000 2 5CE

=> mmc write 80800000 2 5CE

MMC write: dev # 0, block # 2, count 1486 ... 1486 blocks written: OK

7) mmc erase 4
EER MMC X & WIE E 5 A 44 mme erase, BAWT:

mmc erase blk# cnt

blk & B R4 R
cnt REEBRHNHE

4.2.5 FAT ©%%
1. fatinfo

usage: fatinfo <interface> <dev[:part]>

EERZe AW R, EREIFEEFNREMRINT, w:

fatinfo mmc 1

=> fatinfo mmc 1
Interface: MMC
Device 1l: Vendor: Man 000015 Snr c7dffc3a Rev: 0.6 Prod: 8GTF4R
Type: Removable Hard Disk
Capacity: 7456.0 MB = 7.2 GB (15269888 x 512)
Filesystem: FAT32 "NO NAME "

fstype

usage: fstype <interface> <dev>:<part>
ALUER T o AEE emme F 3 N KR

fstype mmc 1:0
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=> fs%ype mmc 1:0
Failed to mount ext2 filesystem...
*#*% Unrecognized filesystem type **

fstype mmc 1:1

=> fstype mmc 1:1
fat

fstype mmc 1:2

=> fstype mmc 1:2
extd

2. fatls
usage: fatls <interface> <dev[:part]> [directory]
ERZEANHEREREIRERLRE T, RLNEZARER, wRAEE
FEVHFNY LA [directory]l H#iE %,
HUERA T4 4EF mc F fat 2 RAZX

fatls mmc 1:1

=> fatls mmc 1:1
5811064 zimage
36578 imx6ull-xinluyao-nand-c.dtb
35630 imxéull-xinluyac-emmc-c.dtb

3 file(s), 0 dir(s)

3. fatload
fatload 44 F TR EHN X HizH 2| DRAM #, @4 E AT

usage: fatload <interface> [<dev[:part]> [<addr> [<filename> [bytes [pos]]]]]
interface XHEH, & mmc, dev 2% E&F, part =4 X, ad

dr #fRF 7% DRAM FH#EMHI, filename ZEEZBWXHLF. by
tes AR EZ P FRHHEE, WR bytes K 0 HFAHBHIERTRIE
M. pos REZHIXMHAAM T XHEHIANRYE, WRA 0 SELHE
s R TIAX e AT B . AT EMMC 42X 1 ¥H zImage X
#ZH %] DRAM HHJ 0X80800000 HiibA, &AW T:

fatload mmc 1:1 80800000 zImage

4, fatwrite
fatwirte %4 T¥% DRAM FHHEE NE MMC HEF, 4 H:

usage: fatwrite <interface> <dev[:part]> <addr> <filename> <bytes>

interface A#UO, % mmc, dev 2% &%, part 4K, ad
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dr ZEEEFAWKEL DRAM FHIR LML,
4%, bytes RTEFASL D HTHHE.

filename #& 5 N#EIE 1

B LLEF T4 A4 EF mme F fat XA E

fatls mmc 1:1

=> fatls mmc 1:1
1738224 zImage
36239 imxéull-xly-emmc-lcd.dtb
3e811 imxéull-zly-emmc-hdmi.dtb

3 file(s), 0 dir(s)

4.2.6 EXT &%
1. extls

ext4ls <interface> <dev[:part]> [directory]

E% emmc F ext XK E4AwT,

ext4ls mmc 1:2

=> extdls mmc 1:2
<DIR> 4096

<DIR> 4096 ..
<DIR> 16384 lost+found
<DIR> 4096 media
<DIR> 4096 bin
<SYM> g tmp
<DIR> 4096 home
<DIR> 4096 boot
<DIR> 4096 lib
<DIR> 4096 run
<DIR> 4096 mnt
<DIR> 4096 .cache
<DIR> 4096 sys
<DIR> 4096 opt
<DIR> 4096 proc
<DIR> 4096 dev
<DIR> 4096 etc
<DIR> 4096 .aiur
<DIR> 4096 sbin
<DIR> 4096 usr
<DIR> 4096 .config
<DIR> 4096 var

4.2.7 Bzhad

bootz A F LA T B3 zImage BB X1, bootz A HIER ¥:
bootz [addr[initrd[:size]] [fdt]]
44 bootz H=A%#, addr £ Linux %% X F7% DRAM ¥ &, i
nitrd £ initrd X DRAM #HyM3L, WRAEA initrd MEA “-7

REBNHE, fdt £ &R CHFE DRAM F By HLAE,
E B3 Linux R4, TR T &4

bootz ${loadaddr} - ${fdt_addr}
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428 HAEDS

£ U-Boot FH DIEF setenv REETENELT 2, WENXELTERE
H— B AWEE, WKz “Haasd” . HeabsiMastBEEN;
SN, PAREGAWFTER “run HE4457 .

Fl4n U-Boot H E X W IEL & mmcboot, HE FRKEHE:

=> printenv mmcboot

mmcboot=echo Booting from mmc ...; run mmcargs; if test S{tee} = yes; then run load
fdt; run loadtee; bootm S5{tee addr} - S{fdt addr}; else 1f test S{boot fdt} = yes |
| test S{boot fdt} = try; then 1f run loadfdt; then bootz S5{loadaddr} - S{fdt addr]
; else if test S{boot fdt} = try; then bootz; else echo WARN: Cannot locad the DT; f
i; fi:; else bootz; fi:; fi:

WA F 4 F 5 hush shell A, hush AR FK A% A # bash sh
ell ARXA, FHAARABANEWT:

1 echo Booting from mmc ...;
2 run mmcargs;
3 if test ${tee} = yes; then
4 run loadfdt; run loadtee; bootm ${tee_addr} - ${fdt_addr};
5  else
6 if test ${boot_fdt} = yes || test ${boot _fdt} = try; then
7 if run loadfdt; then
8 bootz ${loadaddr} - ${fdt_addr};
9 else
10 if test ${boot_fdt} = try; then
11 bootz;
12 else
13 echo WARN: Cannot load the DT;
14 fi;
15 fi;
16
17 else
18 bootz;
19 fi;
28 f1i;

429 EEHS
7 U-Boot #4447 T, 4T reset A TUEE 4.

reset

4.3 U-Boot & EMLE /5N

EXGF R AR, FEEHBREM, SRAER U HERsD F# I+
SRFE, BFUEFLE, —BM tftp BEHEH RN image, #A nfs £
ES LR

HD-IMX6ULL-MB FF A R #ATHNE BT EHATH T X E:
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431 KESY
P4 Ba1R, FERE - LEMEHEXNEEK,

setenv ethaddr 00:01:02:03:04:05

setenv ip_dyn no

setenv fdt_file imx6ull-xly-emmc-lcd.dtb
setenv serverip 192.168.1.118

setenv ipaddr 192.168.1.160

setenv nfsroot "/srv/imx6ull/rootfs"
setenv bootcmd "run netboot"

saveenv

ethaddr WEFF XK H MAC Mk, fdt file RER LML, serve
rip RERF & ip ik CXAMBFE B A —4, FEZLEEE) , nfsr
oot REMXHRALME F. XELE4T URERF ZIRFERHEATHB L.

4.3.2 MBINTHER

B F I AR ETH2 (£ HDMI B O WA 0) B F AR EBE TR HE
A1 pC EE]"%&J%WJ%T) , B tftp BX ¥ HFHHF zInmage M dtb
X, F#IN rootfs XHR%.

4.3.3 S MMC Bz
WEFEHE, A rboot dh, FERAMNALEH. HTRET £
W, ZEBKRERE, KAANFEES. 2EEKE emic B3, RELE:

setenv bootcmd "run loadimage;run mmcboot"
saveenv

boot
run loadimage Y/ HMEXEHN" fatload mmc ${mmcdev}:${m

mcpart} ${loadaddr} ${image}", & MI§E MW mmc X & FiEH zImag
e, mmcboot MBI &R, B HNZ.

4.4 &% uboot
AFNF W YR1F uboot. HF uboot FELKIFR X T E4,

1 “5-JERA” HFEFH, @47 uboot BRE, X4 KA uboot-imx6u
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11-2019.04.tar.xz. $F uboot BIEAZW T BT
1. ¥ uboot WHEIEM X uboot-imx6ull-2019.04.tar.xz # I Z|

Ubuntu EWAF, BFXH D XHH NE /home/xinluyao/work/imx6
ull/bsp ¥, FHXHHFATHIE:

cd /home/xinluyao/work/imx6ull/bsp/
tar xvJf uboot-imx6ull-2019.04.tar.xz

2. ERA—KRWRFELER ., FAT T 04
cd /home/xinluyao/work/imx6ull/bsp/uboot-2019.04

make distclean

3. AT ARBRINEE X & ki B NAZ B T % E8 . config X . $AT
I A A
make mx6ull_14x14_ddr512_emmc_defconfig
x: FREE—EERE—R, BVNSmERY.
4. JRiF. PATI T A4
make all
¥ TR, 2 uboot EHTEHF (B uboot-imx6ull-2019.04
H%) T4 M u-boot.bin f u-boot-dtb.imx X ff.
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5 Linux A%
5.1 R%EN

5.1.1 ik
Linux B2 RKRZXKUNTREER G, c2—NMECESTREN, Fé6
POSIX /MK UNIX #ER%. BERGE—MARMBEMHITZEFHA
FREFREE-AFTRBRSENREHERMS. Linux ABWMEEEHR (A
) AT, #HBEE, NFEEE. EUXHRL. ME&EgED ., #2
8] 3 15
Linux WEEN—NFH. BEHNBEREAE, A THA:
® Linux 2—M—HRAANZ. “—HRUAR” B4 “FAZ”, HEF
FRERRER, BEELES;
® FMHEMRE., Linux B EERANXFEMHFER ZHWBEERSR,
W X86. IA64. ARM, MIPS, AVR32, M68K. S$390. Blackfin,
M32R %;
® Linux E— N HRIWEERAAEL. Linux WEMEME, AU
ERERY, TUAZLTHF LTk, TUNELE K, ANBRITH
M. KEARSEINEEARNRGE, ELBAREIFHAIER, /L
T LR CH
® #¥Al, Linux WERAMSMIRIT, RS haEMEHT UREHHE
W, TUEABSARGAME/ HRTLFER R4
® LI FTE, Linux WEZERT TEH POSIX WL, W4k
e T E
® REME. AT Linux WEHREETURELETAEMLEE;
® AWM, Linux BHETH, IAZEES S Linux WITR, —E
K IR A R R BB &
® IHWEE Z, Linux BAEF, RERHFELE T RALE, JLF
BE L F AT MRS, TR REIHNEETE R NEFLE,
JLF# K 2 Linux THRH.
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5.1.2 Linux A#%ERE

Linux NZEEREH, B4 REXK, BR—NMEANMIREN, BF
HH Linux VB EH FH ., HD-IMX6ULL-MB T XK #F ) Linux 4.19.35
WAZIRA, AFLLIZIRA A BIANE Linux IR B K&

EE3 iER
arch A8 HAR R E AR, 1 arm. x86. ia64. mips %%, TERAMERZH
SR E A
—boot WZFHEZEMFEE T &RE
—kernel f&REEHFH M
—1lib 3 REAERRE R R LM 2T
—math-emu B4 FPU PARRY, 7 ARM 1, {8 mach-xxx &
—mm T A FR G R R P AR S
—include FFEMARIL A
block TR AR AT
crypto TEONEE . 45 CRC RSIRESEE 1A X ALHY
Documentation AFIAHICULBA SCRY, 1R 2 SER SR, S 5 5%
drivers P Linux WAZE&IKEIRE TR, IXENEIDIE Linux PIAZVRAD s TARKEE
Bil, WA LA WS HIEG, WIKEIF RS, ZHFEREE. ZHRE
FAMZ IR, HEWEBBEEHEITHZE, W char. block. input. i2c. spi.
pci. usb %
firmware AT TS B 25 AH DG ) — LR R [ £
fs TERUTA A RG0S, 0 fat. ext2. ext3. extd. ubifs. nfs. sysfs %
include WA 5 FETLRMLAE, 5T 6K 2% 53 arch 7
£ K include H3E, W ARM HJk3CfFHSt<arch/arm/include/asm/>
init A8 NIZIIEAATS
ipc AE SRR A8 A5 A0S
kernel B8 Linux WZEINRIG
lib PESCAARS S 3
mm TETR N AT FARAD
net AL T 28 AH AR TS
samples AT TR P — 1 A% 2 2 3 451
srcipts A S JA A, U menuconfig A
security A2 5 G %2 A AR AR
sound R & 5 RAERIES)
tools iR R — e E LS E T R
usr cpio FHZRELI
virt MAZEAIHL KuM

5.1.3 Linux N#ZBECE R %

Linux NEWEE RS b =404 &

1. Makefile: % # Linux WHEERGREFRELEEHRF, EX
Linux WAZW%E N ;
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2. BE X Kconfig: M Linux ARBEREREFZRELZEX
v, ARPREGEANREDE X LER N AREE R,

3. RETH: aEMEMAREEMREA S Em. REAFFEEE
H: ETFHFE (make config). T Ncurses AFFH (make menuc
onfig) LE ¥ F Xwindows EH A H (make xconfig) .

T KX = 3 - Al e A4

5.1.3.1 At Makefile x4

B EFZMTE Makefile 2B MAREBEEMNAD, XHEANNEZH
RagmERERTEER. HEANZE, TNE Makefile 2 AN # TR 7
WAZRE T A F E X TH Makefile X, TaETHXTARERNR
#Fo

ENZREENTEET, LFEANTHXHAAHEELSY Makefile XfF, &
BEMNMEFXTHRD, MZERGXFRE T H RN REHTER . Makefi
le PHRMRTAARERE NS XHRERE, —HEKRNEERE, A ob
j-y &N,

obj-y += usb-host.o # ZERIAJ@IE usb-host.c {4
obj-y += gpio/ # BKIAJRIE gpio BHR

A—MERTIMNENRERELETMHE KK, ®RiFES5EURRETATAET A
g, Wﬁﬂ:

0bj-$(CONFIG_WDT) += wdt.o # wdt.c ZmiFEiE
0bj-$(CONFIG_PCI) += pci/ # pci BRFmFEH

ELHRwE wdt.c X, REUMM AR EE, BATHERESHWEE
CONFIG WDT fH: WREBREFREN[*], WHBASHEFIN AL, WREEHN
(M], W%EFEH wdt.ko ¥, &N FHE.

5.1.3.2 Kconfig 32

WZ G/ EANE X THLEE—A Kconfig X, ATHAMEEX
BRARE R AZEERXE, 21 EHFXW Kconfig XM T —A4H XM
WL E % E, #id make menuconfig (make xconfig =#H make g
config) ®#AME AZHE{E, ) Kconfig XM X%, WEZERRF
B X4 A .config WHABIE X HF, # Makefile XHESHIF WZAE
A
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51.3.3 AEETR
B PR LAGE R e T e A2 WA EEATEL &

1. make config: ETXAEAWNKREANRE;
2. make menuconfig: ETXAEANFTERREE;
4, make xconfig: AN E (FLXEFNESE) ;

H+ make menuconfig RHmANFAWAZLE A R. TEKEENEm
ake menuconfig W1 .

FIZAT make menuconfig B, EHKLFLL % ncurses HAWE, &
Ubuntu T#AT T4 4 % K ncurses &L %:
sudo apt install libncurses5-dev

T Linux WZIEATNE B X T# A\ make menuconfig # 4, FH#H A Li
nux WEMEFF@, wTEAR:

.config - Linux/arm 4.19.35 Kernel Configuration

Linux/arm 4.19.35 Kernel Configuration
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
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 < >

General setup ---

System Type ---

Bus support ---

Kernel Features --->

Boot options ---=

CPU Power Management ---=>

Floating point emulation --->

Power management options --->

Firmware Drivers --->
[ 1 ARM Accelerated Cryptographic Algorithms ----
[ Virtualization ----

General architecture-dependent options ---
[*] Enable loadable module support ---=

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

WZBLE £ B = B4R

® LWy AHERERNEENL;

® A A NI E M A A KBTI

® STHHITAHRKE

#T Ncurses W Linux WHEEEFE A CHF RATERE, LAUH#EHE
o EABREFEWT:

1. R, THATULREARREX 2T, ERAA. AR LT UEET
HE B9 1 RE X B I
2. LBREXEFH “Select” ML FH, AXITAFTTXEHALX
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B P EERT KRN T RS,

3. MTEAFET, TUEEE “2 7 REFRXETNEY, SFAL
HECLEE X 2 E “Help” b, FHMEEREEH I,

4, REXLTWERY, AWEFRXEFTE. U R =MFR, EKH
R4

MTULD I FAWEER, [(*1&7ed, [ 1&TFARAT, TLUA
ERBHATVGEIEEAEERER (v-&F, N-KREF) #HTT
#

T USTFRHEET, <>KRTHARE, M>RTREANE
B, <>FTFARKF, TUEHASBBHTRSEERBERER
(Y-#ARE, M-JiFHEHR, N-REF) HATTH;

T (O)FLHRESR, RAZRERRERFFHE, TUHKEE
BEBERE,

has

5. HAE () TRREXNE, BEAXRTETHEAHLLAE,

6. &

S PR ESC BRF A oM kB X 2B 2 “Exit” L, #

EFg, HREZL-ZXE, wRIWNEENTHEXERT (AIA
REEERE) , WHREEHANGERORETIEE, 0T EFR:

Do you wish to save your new configuration ? <ESC><ESC>
to continue.

< Yes > < No >

#H “Yes” HRFNABEENEBEHBE, £F “No” BIRFELEK
HEERY, SRR ESC REEFLEAZREEB®E, NFHF S8 AEZ
it B # 4T B K

WEREZRGE, EREGEKREENZELINEE K8 . config X
#. AP AULEEE®AITTH . config XH&H A HMH X4, UEHE
A,
cp .cofnig .config_bak

ATHERUR &R AREREXH, TUEBRFEONARREXHE S
WAZBREITE B F# .config X, Flim:

cp .cofnig_bak .config

F P F i

96



RXAREBEFAHRAT i.MX6ULL

5% #1T make menuconfig #ANABLEF A E, FALER LT
X LW “Load” W, FiEEF#, BHREXHWMEE®E, W TET:

Enter the name of the configuration file you wish
to load. Accept the name shown to restore the
configuration you last retrieved. Leave blank to
abort.

.config_bak ]

<0k > < Help >

EZEEFMANFTENRNER XHHETF, BF “ok” HHAFHKER
i, e BB ER X, AP ERTEEHRERE S £
B .config X,

% arch/arm/configs/B X THME* defconfig Xff, XEHEN
BIRHEE X, 4RI A B I AR . 0 RE A H o i EE
EHABRERE, 7 “make xxx defconfig” #4 %k ER. X TEZ
REFHANZEE, 07 e % FEANXHEL, HE arch/arm/configs/ B
T, EUEHEA make RFFZE BT, FHEFRRMENBRIN AR
EXHA: imx xly defconfig, RFHAT TF & ARIA & ZEE

make imx_xly defconfig

5.2 HRiI¥HN%

RTNBw A HRF Linux BIERAREXH zInage, HF zImage FE

ZRIFRX T EE,
£ “5-FERE” BEF, 847 —NELWE N Linux WEZIRGH 1

inux-4.9.88.tar.xz, H#¥ Linux BERARW T R T:

1. % Linux WHEIEA M linux.tar.xz # 1% Ubuntu EMALF, A
18 % X B S NLE| /home /xinluyao/work/imx6ull/bsp %,
A HBEATHE:

cd /home/xinluyao/work/imx6ull/bsp/

tar xvJf linux.tar.xz
2. BFRAW—AKMEFER., AT T o4

cd /home/xinluyao/work/imx6ull/bsp/linux
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make distclean

3. ERAFTARBNNEE X & RRIFENERFTEEN.config X . #AT
T A A

make imx_xly defconfig

it FOXEE—ERERE—R, BUSmERY. MREEZEMN T config X4, HEE

1 make menuconfig WECEHIT 7EHR, NATBLTIZLE,.

4. 1 make menuconfig *{tAZHATIHE . AT T4 4

make menuconfig

i RAFEEITYRREEHR T g, WABhTizS R,

5. wmENAE. PAT T &4
make all

WiFTAE, *ENZEHINZEF (B linux BF) M arch/arm/bo
ot THERTAMK zImage X tF.

AEWABRREFRE, EAREETEBERT, #H#T — £ shell WA,
HEWHLT:

shell I BiAA
build-all.sh TERRCATT RO PREE R, 2ol HORT S 1%
build-dtb.sh 2 1 L% A
build-modules.sh i PR A R AR R
build-zImage.sh P A% LA
build-menuconfig.sh # Fl menuconfig It & W%
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5.3 MRk
Linux WHE— M EARES, CHRAEARKER, KGERTH R
P AT G REAR A B . RIS B A T A — B BT
BRERAMT MRS, CT UM SRR, TR ER, Y
SEATH B B AR A B — H44E WO BT, Tinux JE30% % DLy
BT R .

5.3.1 HEBANZRR
TERE—ARELMAEER FE (Linux RERHFLERE) ) -

1 J*

2 * a simple kernel module: hello

3 *

4 *# Licensed under GPLv2 or later.

5 ®f

6

7 #include <linux/init.h>

8 #include <linux/module.h>

9
18  static int __init hello_init(wvoid)
11 {
12 printk(KERN_INFQ "Hello World enterin");
13
14 return @;
15}

16

17

18  static void __exit hello_exit(wvoid)

19 {

20 printk(KERN_INFO "Hello World exitin");
21}

22

23 module_init(hello_init);

24  module exit(hello exit);

25

26 MODULE_AUTHOR("Barry Song <2lcnbac@gmail.com>");
27  MODULE_LICENSE("GPL v2");

28 MODULE_DESCRIPTION("A simple Hello World Module™);
29  MODULE_ALIAS("a simplest module");

RAREENAZER R @A N ZER I REHK, HRDHA GPL v2
VR ARE E A UR — LR E L. EmEAZERE 2 HAT module_init
P EHEE, Bl hello init. HENZBEHKE 2 HAT module exit &
A%, Bl hello exit,
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5.3.2 mIFAZIER

GiF N E B B4 3 | Makefile #THF. THAE—
Ao BB Makefile,

1 KERN_DIR := ${HOME}/work/imx6ull/bsp/linux-imx6ull-4.19
2  CURDIR := %{shell pwd}

3

4 # Kernel modules

5 obj-m := hello.o

&

7 build: kernel modules

t:]

9 kernel modules:

10 ${MAKE} -C ${KERN_DIR} M=${CURDIR} modules
11

12 clean:

13 ${MAKE} -C ${KERN_DIR} M=${CURDIR} clean

A KERN DIR FEREAFHAZERDHE X, & TRNRFHESR
JBERH A hello.c, N obj-m EKE X hello.o.
% 54 Makefile X )G, E#H#HAT make, B mEFNZESR, £ /K he
1lo.ko X ff:

B ork/imx6ull/driver /001_hello$ make

make -C /home/x1n1uyao/work/lmxéull/bsp/llnux imx6ull-4.19 M= /home/x1n1uyao/work/mxéull/drwer[%l helle modules
make[1]: 3 MNEFR“/home/xinluyao/work/imxéull/bsp/linux-imx6ull-4.19"

CC [M] /home/xinluyao/work/imx6ull/driver /661 _hello/hello.o

Building modules, stage 2.

MODPOST 1 medules

cC /home /xinluyao/work/imx6ull/driver /8@01_hello/hello.mod.o

LD [M] /home/xinluyaofwork/imx6ull/driver/0861_hello/hello.ko
make[1]: %HEi",lhnme,v‘xinluyao,ﬂwork;‘imxéull;‘bspj1inux—imx6ull—4.19"

WEEERELERENRE, FHAT “make clean” , BRWT:

ork/imx6ull/driver/001_hello$ make clean
make -C ,ihnme,l‘XLnluyao,iwork}lmxﬁull}bsp,’llnux imx6ull-4.19 M=/home/xinluyao/work/imx6ull/driver/801_hello clean
make[1]: HMNEFR“/home/xinluyao/work/imx6ull/bsp/linux-imx6ull-4.19"
CLEAN  /home/xinluyao/work/imx6ull/driver/001_hello/.tmp_versions
CLEAN  /home/xinluyao/work/imx6ull/driver/801_hello/Module.symvers
make[1]: %ﬂ:H§"/home/xinluyau/work/imxéull/bspr/linuxfimx6u1174.19”

KB NEAERAATHENE, FHART LT SFERHE.
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5.4 FHFSINEIER
5.4.1 insmod

insmod G A A MBI, FlInEEME/lib/modules/$ (uname -
r) /hello.ko ##k, EGAT THATI T &4

insmod /lib/modules/$(uname -r)/hello

5.4.2 modprobe
modprobe T # A 35 E A B R, HEBRAN —HAEKWER, modprob

e &M ¥ depmod AT = A BIMHR K &, REEBRNMLMESR, ZEBNLEF
KR, E modprobe &I REH ML, FrLl E # % (£ Fl modprobe %
R insmod.

% Z 4l modprobe Tk, FEEKEFMA/lib/modules/$ (unam
e -r) BF, H#%EHAT depmod.

depmod
modprobe hello

root@xly-imxéull:~# depmod
root@xly-imxéull:~# modprobe hello
[ 5343.€63259] Hello World enter

5.4.3 Ismod
lsmod A EE UM AL OEMBEWESR, £ T THTE T 44

1smod

5.4.4 rmmod
rmmod G A MR EEmEHESR, FlanFEMBRELEMEN hello. ko #

Yo, EhAT TR T o4

rmmod hello
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6 SXHHRSG

6.1 XHEREZENA

WOCHHE R R, AR Linux XHRES5ER pc/MEHE Li
nux HMXHERGE—HBE, REFARX Linux XHRARERSSHEESETE
B, EWESORERANETR., #THEAL Linux FBFL, HE—
MBEH R GRTT R, TUETEE G R RHTRT R 24,
A7 DM L FF A 7

6.1.1 RXHRFEEFREN

Linux XH R G EFMREM R, LR “/7 .

/bin

BFR— LT FAT XM, w# LM 1s. cp a4 527 E I

/sbin

HiKF %44, Wmodprobe, hwclock %, XEHA AL B R ARG EE
A

/dev

W& S8 B, R FAR T 8 A xd ax 6 SO g B A g | AT R SE R
K.

/etc

RS E M

/1lib

RO EX R E X

/mnt

ZIAEF—RERATHEHRERFHRENE X,

/opt

opt & “Fl#” WER, TEFH—LHAFPFNEF. —HELEKE/opt B
BF, REXHER LKL/ opt T

/proc

BEARETH, #EURAEER (Kincpy, BELPK, AFEREF)
FHRAEZXE, proc FATRAEWXH RS, CHEETHHFF.
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/ tmp

F T 3B AT R 5 9 B SO T

/usr

usr & user W5, user X% Z Unix Software Resource W4
5, 3t E Unix BERANH K IEAAENE X, MAEHFPFNWEE, 87
RABRINHR G 2 EE /usr

/var

var REZUHNER, INEXZE4NE LN, thiw cache. 1o
gfile X

/sys

sys BRFATHA sysfs XHF R %. Linux RERFHERAFHEL, T
AR &M LUK sysfs XHRARFTRE TR T R, SAZENEER S+
HIATHREE, WEEE sysfs XHREF HZRE £ K —THTITE.

6.1.2 R HFRGAKE
WRXHRARCEAR TR, RAUGELZGEEFRRAGTT . BE2H
ER—MREXH, REALEM TAENIEF RS, BEXFAMLAHESN
WRAEA, FERERGHFRIL. AEEILF R G FKE S 8 HATHR:
® WHITH: FELZEREFMANMAEKEMAN, 0 Flash & NAND
Flash ##& eMMC, RAM HJA/NE;
® WNEFWE: FERIATEH AR N LHERG, XAHM MR
GReiE, BRI, BEEFEX;
® RLTFXkITH: FELREMREE., RE7E. REEHEFTEE X,
TR TR RGO XHERAKREE ramdisk., jffs2. ubifs
fiext3 %, ENXHRAGHFEALTRAT:
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KA A~ EEEY% | REEHE | #ERKF | FAET RAMF
ramdisk - & & 5 =
jffs2 NOR Flash & & 2 &
yaffs/yaffs2 NAND Flash & 7z 2 4
ubifs NAND Flash = = & 5
extd eMMC Flash e = = e

6.1.2.1 JFFS/JFFS2
Journalling Flash File System (N HF% & HXAEXH A%, JFF

S) ZEHIHEM AxisCommunication AB NHARNBKETF LN XH R K.

JFFS2 £ JFFS W E##, # Red Hat EHHEMMA, 244 Jour
nalling Flash File System Version 2 (NHFHIEXHZZSE 2
WO, Bt s 2 E ¥ E MTD (Memory Technology Device) K& L
A BB XHR G,

JFFS2 H¥EAE MTD W& LI HIEMON RS, JFFS2 2% E
WEE, HF# MID REWHIAZ, FE RAM FEHRELXHFRREH R
&, FrilE b ERA T X R/, HEEE LR K.

JFFS2 LEIT MTD W& B8 T A e = 457 4 1

JFFS2 AR X#F NOR Flash, /X IE/WT NAND Flash X#,
A& NAND Flash P ERIAH, 1 #F & Nand Flash FFEH jffs2,

6.1.2.2 YAFFS/YAFFS2
YAFFS (Yet Another Flash File System) =& Aleph One &

BT AR, F—ME GPL T AAH . £ETHXW., ¥4 NAND Flash
FlaR Rt ., ERATAZENFERREWHRAX MR S

YAFFS RETHRWXHRE, REERFHAERRENELE, &
HRBER Flash S HMT RIFeEE, 430200 EFf rRAM B9EHAMT
ft. CERATAEENF@HLE, 4% Linux M WinCE Bl =& F4
A

YAFFS2 A YAFFS FEZRETNE®E R THWA/, YAFFS2 7] X
3| 2K WH, ZTET YAFFS B 512 F%, HHx AZE NAND Flash
¥AM%., F4, YAFFS2 fHBHE NAND Flash # Spare Area, seque
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nceNumber f 29 bits X

6.1.2.3 UBIFS
UBIFS X A% (Unsorted Block Image File System, UBIFS)

ERATEHABEEMEE L, 5 LogFs MAE%%, 1EH JFFS2 BIEHX
ARZZ—. REJHT 2007 F, #T 20084 10 AF—KMWA Linu
x 2.6.27 REBRAZ,

UBIFS W/ 2006 #H IBM 5 Nokia B9 TR Thomas Gleixn
er. Artem Bityutskiy ATRIt, & [1A T M4 MTD &% Fri&E B WM.
BT NAND Flash ZEH¥, YAFFS S # LiEEHMEHE NAND Flash
W= 8, UBIFS #i¥ UBI FRAAELE MTD REZFBWEIME., § JFFS2
—#, UBIFS EMT MrD ®&ZLF, EWME— AR EE&ETEL.

UBIFS fE%it 5MeE £ YAFFS2, JFFS2 EiE4A MLC NAND Flas
ho #l#m: UBIFS X#HE (write-back) , EAWKELWES, HIH
S EEHNE A EE| NAND, AAMMKO#H/INXKEEKEEFES 1/0 KE, UBIF
S XHABEFRFMAE Flash b, UBIFS H#£HM A FEZHHE A FLASH
WEEREEXHE R, TUBHREERK.

Z9), UBIFS X FX M4 L4, WA &&MEEH X HF, UBIFS
WREHBXR XM R G, EAHET RN Flash WEHME,

6.1.2.4 EXT3

EXT3 28 = R¥ EXH Z% (Third extended filesystem), ¥ &
—ANEXXHRS. ERATFEMH., eMMC, SD FXHH Block Device, T
¥ A NAND X FH Flash W&, £ eMMC W& F&E LHAR B A %,

6.2 REAVBRhIERF
6.2.1 rc.local

*fF HD-IMX6ULL-MB, Bz AN /etc/rc.local X, HAMwEE
NEFREMAEEFNEHET, REFZEFEIBHARME /etc/re. loc

al BR¥] . #lan%E E I HL B 513547 /home/demo/ledtest 7, ¥ LU /etc/
rc.local XM FE—1T"exit O"E(ANAna TN Z:
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/home/demo/ledtest &

HeREH "R EFEEEET,
6.2.2 systemd

systemd & —> init # 7, f k% System V ##t ., BHRFH system
d IR FE— SN, EIREHBERL S XTHEZ, LR (IF %8 Ubun
tu %t £ BRI\ = A systemd.

T HARITIEAN, systemd H— I HmAWHFL, HEZNT REAW%E
WIS AT B 3, ] LLam R JE 2 1 2

HD-IMX6ULL-MB EFHE 2B —14 ot REEF, HAFEA systemd
HTEE, HesbwT:

6.2.2.1 J33h gtdemo
systemctl start qtdemo

W% R %, £2 /831 gtdemos,

6.2.2.2 X[ gtdemo
systemctl stop gqtdemo

WERZ, 2 B3 gtdemo. KW E, FHRITHAESEE E XA
Fo

6.2.2.3 XM qtdemo FHLEH BN

systemctl disable qtdemo

6.2.2.4 FI2 gtdemo FHL.EHEBEN

systemctl enable gtdemo
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7 ARG EH

7.1 eMMC 77[X

— M emmc EH ) HEZH#TTHELKX, 44 user 4 X, boot0 &
X. bootl 4-X# rpmb 4K, *TEEM P KiH, KA UL boot0. b
ool # rpmb 4+ X, HEX user # R#ATEH S KX, ¥ uboot. WHEFMRX
B RREFHRT user H X,

T 8G eMMC user 4 X T

HIFE (g | 4K 1D/
X X A ®
4K | 4R4 5K % % A

0 - 2047 T T U-Boot

FR dtb. zI

pl boot 2048 - 133119 0x0C FAT32 e
mage % > fF

p2 rootfs 133120 - 0x83 Linux |W®RXHFZ%

7.2 1RE RGRE

£l MfgTools 5 L E@ I XN USB RE R4 By, MfgTools
RET AT “9-F TR %K /mtgtool” HRT. XM R ARG I
T “mfgtool/Profiles/Linux/0S Firmware/files” EHZ, FlF ¥ LA
WAE LT E B A% 9 8 TR BE X fF. HD-IMX6ULL-MB B & #& A X H i
ARG

K4 i
u-boot-imx6ull-ddr512-emmc. imx U-Boot & T
zImage WAz
imx6ull-xly-emmc-lcd.dtb e -2
rootfs.tar.bz2 R R %

TENHBEHEREFBE|F LK
(1) * 4 HD-IMX6ULL-MB HH JEFF £,
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(2) & HD-IMX6ULL-MB Jf X #1% B ¥ Upgrade eMMC Ezh A, #HLE
k.
(3) f#H USB &4 HD-IMX6ULL-MB JF AWK e USB s 0 H5it &N U

SB ¥ 0 AH % ;

(4) E#H% HD-IMX6ULL-MB &K L.

E: AR 4 ASBBEEH, N HD-IMXEULL-MB EH LHZE, &
WL IZ e b I B BT W &N, AT UAE “BEEHRE” FEIHWTE
“CARFMNRE/FFH HID BB F E X ERE” , wEA:

:.‘. SEETEE — O b
NEF) ®BEA) ZBV) EEIH)
s @ HE®
v A LAPTOP-CVKIBM1U

=5 IDE ATA/ATAPI 32558

? Lenovo Vhid Device

by =288

O wEs

- EEIEAEE

S TEEEEESIE

= FTEIEAR

P =

@ &0 (com#LPT)

¥ =

0 8

[ =311

=g

0 =F

vl ANEEEEE
W HID-compliant device
) USB BARE

b USB B0
i B8 HID fRE s LgE
fA &A& HID IRENTEREES
EGE
| =5, T
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(5) f# fl MtgTools HHF#HTIRE

Wi “Mfgtool2-eMMC-ddr512-eMMC.vbs” iZ1T mfgtools X fF k&

Hy MfgTool2.exe ¥ ff, #TJF Mfgtool M rHy#M% A H, A EWE NIEE KR
r “Ha HID ARER BB R XA, wE T

i MfgTool_MultiPanel (Library: 2.7.0) — x

Hub 1—Port 1 Status Information

Drive(s): III Successful Operations: ]
Failed Operations: ]

|H% HID PR3 R SE X i | Failure Rate: 0%

| | Start Exit

|

mir Start HHATTHHATEFIORE TE, RELEWTEFR:

i MigTool_MultiPanel (Library: 2.7.0) — >

Hub 1—Port 1 Status Information

Drive(s): Successful Operations: ]
= Failed Operations: v}

| Partitioring.. | Failure Rate: 0%

________ I . -

I |

ERERRY, TUERRED LERRELE. FRERTER, W TH
o

m MfgTool MultiPanel (Library: 2.5.1) — e
Hub 1—Port 1 Status Information
Drive(s): | H: Successful Operations: 1
Failed Operations: 0
|Dene | Failure Rate: 0.00 %
._. Stop Exit
I

R “stop” #HE, BAE “Exit” HHAREHA,

¥ & W JF HD-IMX6ULL-MB T AWt IR, H W E N eMMC BB
K. EEFLANR, BIF N eMMC E 31 R 4,
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7.3 BIBEH zImage
RUNBERERGZ®ATT, BHEH (zImage) HFRK:
1) BBERAZBRE XM zInage #F NEFTFAREZE X T, EFHEF~/D
ownloads H .
2) #AE mmcblklpl 4 X:

cd /run/media/mmcblkipl

3) K MERZBERE NE eMMC F:
cp ~/Downloads/zImage /run/media/mmcblklpl

4) HfRXHEE N MMC

sync

5) EEAL

7.4 BYEF DTB
AUNBERERGZHAATT, LHEHFRREN XM DIB WF K.
1) ¥ dtb #FNEFARERZEH X T, £FEH~/Downloads H k:
2) #AE mmcblklpl 4 X:
cd /run/media/mmcblkipl
3) K#EMERZBERE NE eMMC F:

cp ~/Downloads/imx6ull-xly-emmc-lcd.dtb /run/media/mmcblkipl
4) HRXHE N MMC

sync

5) EEAL

7.5 BIREFTIARIRER

RUNBERERZHAATT, LHEFAZERIIT LR P R:

1) R B ARG E WA SR
./build-modules.sh

WiFTAE, 2ENZERELE THW modules _install HEX T 4 & mod
ules.tar.bz2 X,

2) ¥ modules.tar.bz2 HFINBFARERERT, £FHEF~/Downl

oads H X:
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3) # Ul modules #|F A /1lib/modules:

cd /lib/modules
cp ~/Downloads/modules.tar.bz2 /lib/modules

4) b Z BBy A A S
rm 4.9.88 -rf
5) MR JEFTH A AZAE R

tar xvjf modules.tar.bz2

6) R HEE N MMC
sync

7) BEEARA
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8 B R EkAN

RO BB PR R A F]
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