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1. 58
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A Linux R G091 KT 75 21058 Xt T HEE, U-boot 2020.04 J54RA%, Linux WiZ5
B IR IEARAS, LLESER T Windows SEHIFREEAN Linux 521 FREE K 2 FhF A K T
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P RBEMN LG R SDK, EREFRY (buildroot_custom_kernel_and_uboot.pdf)
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22. B BREIFR

FRHUES S UM S s R, 2052 USB (Download) , TF/SD K, eMMC 5 NAN
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balenaEtcher S * [
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REANR R
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f" balenaEtcher

Task Solution
Flash device 9 balenaEicher

| pdate and manage devices  §§ balenaCioud
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We also build to

Find out more
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3.2. L EFFHL
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U-Boot 2020.04-g93edef74 (Nov 07 2024 - 13:17:39 +0860)

CPU: i.MX6ULL revl.1 792 MHz (running at 396 MHz)
CPU: Industrial temperature grade (-40C to 165C) at 38C
Reset cause: POR
Model: EBYTE i.MXé ULL EVK Board
Board: ebyte I.MX6ULL
DRAM: 512 MiB
MMC: FSL_SDHC: B8, FSL_SDHC: 1
Loading Environment from MMC... OK
[%]-Video Link 0 (1024 x 608)
[8] lcdif@21c86008, video

serial

serial

serial
switch to partitions #0, OK
mmcl(part B8) is current device
flash target is MMC:1
Net:
Warning: ethernet@20b4600 (ethl) using random MAC address - 8e:73:ad:0f:da:aB
ethl: ethernet@28b4060 [PRIME]
Fastboot: Normal
Normal Boot
Hit any key to stop autoboot: O
WARNING: Could not determine tee to use
switch to partitions #6, OK
mmcl(part B8) is current device
switch to partitions #08, 0K
mmcl(part B8) is current device
8467992 bytes read in 275 ms (29.4 MiB/s)
Booting from mmc ...
33591 bytes read in 18 ms (1.8 MiB/s)
Kernel image (@ 6x80800880 [ Ox0EEEBE - Bx813618 ]
## Flattened Device Tree blob at 83000000

Booting using the fdt blob at Bx8300060600
Using Device Tree in place at 83800000, end 83B80b336

Modify /soc/bus@2200000/epdc@228c000:status disabled
ft_system_setup for mxé

Starting kernel ...

LR RV, A IRIEE 5% 4, u-boot ¥ ARG RIABINZ, THH ERMEH
B

4. P AL

A2 R A T BB BT IR, B — ) 2B F Th sz Oy 5
4.1.CPU
4.1.1.F CPU ER

fEHW a4 EE CPU G L.

[root@EBYTE-IMX6UL ~ J# cat /sys/devices/soc0/soc_id
1.MX6ULL

[root@EBYTE-IMX6UL ~ J# cat /proc/cpuinfo
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processor : 0
model name : ARMv7 Processor rev 5 (v71)
BogoMIPS : 96.00
Features : half thumb fastmult vfp edsp neon vipv3 tls vipv4 idiva idivt vipd
32 Ipae

CPU implementer : 0x41

CPU architecture: 7

CPU variant : 0x0

CPU part 1 0xc07

CPU revision : 5

Hardware : Freescale 1.MX6 Ultralite (Device Tree)
Revision : 0000

Serial : 162a49d768e2b9fc

soc_id: UK E— M .MX6ULL &y

processor: RZLHEHAL TN T, X T ZAZACFLEG N W] ORI B . s i e 2%
FEBOAR READ ) 2 A%

model name: CPU J& T 14 F K5

BogoMIPS: 7E RGN %G S FLIGIISLR) CPU SMPIE1T 1 /34648 240 (Millionlnstr
uctions Per Second)

Features: CPU ZFrHI+8 4 ThRE

4.1.2. 7% CPU fFHZE
{5 FH 401 F i A7 CPU (1%

[root@EBYTE-IMX6UL ~ ]# top

top - 10:48:34 up 2 min, 1 user, load average: 0.52, 0.45, 0.18
Tasks: 77 total, 1 running, 76 sleeping, 0 stopped, 0 zombie
%Cpu0 : 0.7/33 41 ]

GiB Mem : 28.0/0.5 [ ]
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GiB Swap: 0.0/0.0 [ ]

PID USER PR NI VIRT RES %CPU %MEM TIME+ S COM

MAND
1 root 20 0 32m  16m 0.0 0.3 0:05.81 S init

115 root 20 0 32m  04m 0.0 0.1 0:00.06 S ‘- /sbin/syslog+

119 root 20 0 32m  04m 0.0 0.1 0:00.05 S °- /sbin/klogd +

130 root 20 0 14Im 18m 0.0 04 0:01.10 S °- /sbin/udevd +

163 dbus 20 0 3Im O0.Im 0.0 0.0 0:00.00 S - dbus-daecmon
+

167 root 20 0 2Im 12m 0.0 03 0:00.04 S °- /usr/sbin/rp+

180 dhcped 20 0 23m 1.7m 0.0 0.3 0:00.03 S °- dhcped: [man

+

181 root 20 0 26m 19m 0.0 04 0:00.08 S *- dheped:
+

198 dhcped 20 0 26m 03m 0.0 0.1 0:00.00 S - dhe
p+

206 dhcped 20 0 26m 03m 0.0 0.1 0:00.00 S - dhe
p+

182 dhcped 20 0 22m  02m 0.0 0.0 0:00.00 S *- dheped:
+

183 dhcped 20 0 22m  02m 0.0 0.0 0:00.00 S *- dheped:
+

226 root 20 0 74m 25m 00 05 0:00.11 S - /usr/sbin/nt+

231 root 20 0 25m 0.1m 0.0 0.0 0:00.00 S ‘- /usr/sbin/dr+

238 root 20 O 23m 14m 0.0 0.3 0:00.00 S °- rpc.statd

251 root 20 0 1695m 557m 13 11.4 0:10.30 S °- /usr/local/D+

254 root 20 0 27m 02m 0.0 0.0 0:00.00 S ‘- /usr/sbin/co+
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Tasks: /8 T RS 77 MR, A IEfEIE T, 76 METHEIRRE, &E
NPT SRR E L Y i

%Cpu*: Fn CPU*HI TARIRZS, H1F IMX6ULL JH#%.0r CPU, Ibit R4 —4T Cpu0.
ROTHI R 0.7 227 AT IEAE R HERAAE I 20 EE, T 3.3 2 HERR S R I 5 i | 20 L

GiB Mem 1 GiB Swap: F/R RGN HH S KD, #AK G.

KT #FEFIFR, F—FMEBWTFE:

54 il RE
PID R ID. BAHREERZHEE —AHE— PID.
USER HEFTRA P
PR BRI (Priority) o BURAIEEE A E m % d .
NI BEFER nice fH, HTIHEHREMM AL,
VIRT HEFRAE F I RO N A
RES HHFE S RSB N CRIENTD) .
%CPU WS HM CPU Harltt.
%MEM HERE 5 F B 9 AZ 0 E 23 B
TIME+ BERIBAT (1) SN (8]
S HFRIRAS: i, S Fork “EEAR" CIRES, R Fon "B ORE, Z Fon "ESORE.
COMMAND | #F2 (5 2 & s T PATFE T 4
413.8%F CPURE

fEHIN N a2 &F CPU TR -

[root@EBYTE-IMX6UL ~ [# cat /sys/class/thermal/thermal zoneO/temp

54725

X IR AR, FRATERLL 1000 m2S2PrinE, bz [al 54725, W SEBRIGE A 54.7°C.

4.2.N1F

421. RFER
EF T fr & B E TS A

[root@EBYTE-IMX6UL ~ J# cat /proc/meminfo

MemTotal: 498920 kB
MemFree: 320260 kB
MemAvailable: 361232 kB
Buffers: 3764 kB
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Cached:
SwapCached:
Active:
Inactive:

Active(anon):

Inactive(anon):

Active(file):
Inactive(file):
Unevictable:
Mlocked:
HighTotal:
HighFree:
LowTotal:
LowFTree:
SwapTotal:
SwapFree:
Dirty:
Writeback:
AnonPages:
Mapped:
Shmem:
KReclaimable:
Slab:
SReclaimable:
SUnreclaim:
KernelStack:

PageTables:

NFS_Unstable:

39400 kB

0 kB

11196 kB

71720 kB

132 kB

39816 kB

11064 kB

31904 kB

0 kB

0 kB

0 kB

0 kB

498920 kB

320260 kB

0 kB

0 kB

0 kB

0 kB

39804 kB

25148 kB

200 kB

9792 kB

21164 kB

9792 kB

11372 kB

592 kB

576 kB

0 kB
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Bounce: 0 kB
WritebackTmp: 0 kB
CommitLimit: 249460 kB
Committed AS: 70092 kB

VmallocTotal: 1556480 kB

VmallocUsed: 2088 kB
VmallocChunk: 0 kB
Percpu: 104 kB
CmaTotal: 131072 kB
CmaFree: 64924 kB

MemTotal: P75 . X HERHIME AN 498788 kB, £ R G IH KL 487 MB I
BN . BT IS 0y 1024, T8 HUAH S e rh — B 1000 #e5, wutbab X
NBTTE R 510.76MB, FEIN LA WAFBEAEE M, oAb R/ IR .

MemFree: 25N A7 . X B EIRMIME N 369352 kB, Fox4ii &4 K% 360 MB
A AF A IR, R

MemAvailable: FJHANfF & . X BRIRIMEA 396952 kB, K41 Al RG A H A
fEE, ARECEENNEM BN,

Buffers: Zepi X f#i . X B ERKMEN 0 kB, FonRLGHTBA M HAEMT NN
ZEmIX

Cached: ZAFIIPAF R . X B ERMMEAN 39208 kB, Ko RS04 A TEAM M.

SwapCached: AZ#RZEAFIMINAF R . XEE/RIMEN 0 kB, TR IHTEA P RA7 2
7 B H R N AT

Active: JEERIINAF & . X R E/RIEN 8576 kB, R 4HIIEEFHIINARE.
4.2.2. NI

A5 FH QT i FRECRT Il AR

[root@EBYTE-IMX6UL ~ J# free -m
total used free shared buff/cache available

Mem: 487 87 379 0 20
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388

Swap: 0

AR AT TR ) AR RN KN 388MB, (H 2% 1B F J5 4 HARR ke sE 1847, T
T LA 350MB AT — R P AF IR )«

[root@EBYTE-IMX6UL ~ J# memtester 350M 1

memtester version 4.5.0 (32-bit)

Copyright (C) 2001-2020 Charles Cazabon.

Licensed under the GNU General Public License version 2 (only).

pagesize is 4096

pagesizemask is Oxfffff000

want 350MB (367001600 bytes)

got
Loop 1/1:
Stuck Address
Random Value
Compare XOR
Compare SUB
Compare MUL
Compare DIV
Compare OR
Compare AND
Sequential Increment:
Solid Bits
Block Sequential
Checkerboard
Bit Spread

Bit Flip

350MB (367001600 bytes), trying mlock ...locked.

: ok

: ok

: ok

: ok

. ok

: ok

. ok

: ok

ok

. ok

: ok

. ok

: ok

. ok

A il
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Walking Ones : ok
Walking Zeroes : ok
8-bit Writes : ok
16-bit Writes : ok
Done.

T DUE B A 4 5B TR A2 ok IR A, RonilldEt, WAE LW B,
4.3.eMMC W=

43.1.55F eMMC E B
i 0 F 652 2K eMMC 4 A0 A/ 540 X 10 3%

[root@EBYTE-IMX6UL ~ J# fdisk -1 /dev/immcblkl

Disk /dev/mmceblkl: 7.28 GiB, 7818182656 bytes, 15269888 sectors
Units: sectors of 1 * 512 = 512 bytes

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

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

Disklabel type: dos

Disk identifier: 0x25951234

Device Boot Start End Sectors Size Id Type
/dev/mmcblklpl * 10240 81919 71680 35M ef EFI (FAT-12/16/32)

/dev/mmcblk1p2 81920 15269887 15187968 7.2G 83 Linux

BEAE eMMC 2008 7 A X pl 20 KR FAE N A AN 64, O EFT 70 [X . P2 73 X

TAFIY Linux SCHF RS0, A T i R X R

Isblk -f

NAME FSTYPE FSVER LABEL UUID
FSAVAIL FSUSE% MOUNTPOINTS

mmcblklpl vfat FAT32 boot FCFE-9291 25.6

12 W/
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M 26% /boot

*-mmcblk1

mmcblk1p2 ext4 1.0 root e39f8131-958c-466f-88c4-e5b1342aaba2 6.4G

5% /

*-mmcblk1

mmcblk1boot0

mmcblklbootl

4.3.2.eMMC &5

AU a0 7F A 2 I eMMC 35 TR fE -

[root@EBYTE-IMX6UL ~ J# dd if=/dev/zero of=test.bin bs=1M count=100 conv=fsync
100+0 records in

100+0 records out

104857600 bytes (105 MB, 100 MiB) copied, 2.91373 s, 36.0 MB/s
[root@EBYTE-IMX6UL ~ J# echo 3 > /proc/sys/vm/drop caches
[root@EBYTE-IMX6UL ~ J# dd if=test.bin of=/dev/null bs=1M

100+0 records in

100+0 records out

104857600 bytes (105 MB, 100 MiB) copied, 1.80595 s, 58.1 MB/s

RAE BN ES, JATAT LA AT, a1 AR S NHE Y 36.0MB/s, LU LN 58.
1MB/s.

[} ) echo 3 > /proc/sys/vm/drop caches /&4 T HFR RGZAFHIR M, SREUSLFR
R TS E 3
445111

RN ar & &E F A T B

[root@EBYTE-IMX6UL ~ ]# wdctl
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Device: /dev/watchdog0
Identity: imx2+ watchdog [version 0]
Timeout: 60 seconds
Pre-timeout: 0 seconds
FLAG DESCRIPTION STATUS BOOT-STATUS
KEEPALIVEPING Keep alive ping reply 1 0
MAGICCLOSE Supports magic close char 0 0
PRETIMEOUT Pretimeout (in seconds) 0 0
SETTIMEOUT Set timeout (in seconds) 0 0

AT ar S BCE S [ VAN I ) 5 AP F ik AR LR 2

[root@EBYTE-IMX6UL ~ J# wdctl -s 5

Timeout has been set to 5 seconds.

Device: /dev/watchdog0

Identity: imx2+ watchdog [version 0]

Timeout: 5 seconds

Pre-timeout: 0 seconds

FLAG DESCRIPTION STATUS BOOT-STATUS
KEEPALIVEPING Keep alive ping reply 1 0
MAGICCLOSE Supports magic close char 0 0
PRETIMEOUT Pretimeout (in seconds) 0 0
SETTIMEOUT Set timeout (in seconds) 0 0

[root@EBYTE-IMX6UL ~ [# cat > /dev/watchdog

U-Boot 2020.04-g93edef74 (Nov 15 2024 - 10:23:36 +0800)

CPU: 1iMX6ULL revl.l 792 MHz (running at 396 MHz)

CPU:  Industrial temperature grade (-40C to 105C) at 51C

14 |
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Reset cause: POR

Model: EBYTE i.MX6 ULL EVK Board

FEZRE T, e 5 P2 — It )5 R EHZHE R .

4.5. IR EH
AFE TN Linux BLJEE P Suspend DJRE, iEJFRMRMENR , @ik 205055 1 ne i
Linux WiZ$EHt 7 25 Suspend 7730, £ ECB20 R4 HARAL L, SCRFUIF:

[root@EBYTE-IMX6UL ~ J# cat /sys/power/state

freeze standby mem

1E FH 25 18] 1] /sys/power/state" SCAF 43 i 5 N "freeze" s "standby"Hl"mem", B[R] AT
TARIRBEA . FEHRTACE b, ARAR S FH - A8 2205 B2 v] DU 46 A B4k —5K SD R8I,

[root@EBYTE-IMX6UL ~ [# echo freeze > /sys/power/state
[root@EBYTE-IMX6UL ~ J# echo standby > /sys/power/state

[root@EBYTE-IMX6UL ~ [# echo mem > /sys/power/state

4.6.RTC
Linux RGiH 5> RGP CBERHE) F1RTC BHP CREARERTBE) , R Gei b dsi e B 27
2K, RTC W eP7E 2238 it 15 00 T = KT il AR RTC I B, 15K ML2032 (3
V A7) B CR2032 (3V AR 7)) Hi#2%% % RTC AN EE, FARML EARIR N BAT .
1. W& AT A

[root@EBYTE-IMX6UL ~ J# date -s "2010-10-10 10:10:10"

Sun Oct 10 10:10:10 CST 2010

2. B N ARYHHE R RTC, FEEHZHEAN:

[root@EBYTE-IMX6UL ~ ]# hwclock -w
[root@EBYTE-IMX6UL ~ ]# hwclock

Sun Oct 10 10:10:15 2010 0.000000 seconds

3. RMUIR H A R IR 45 455 — 2 I ] J5 B8 B R A5 F RTC I [A]:

[root@EBYTE-IMX6UL ~ ]# hwclock

%15 T
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Sun Oct 10 10:11:24 2010 0.000000 seconds

4.7.ETH

T PAAAAER AP H, 522 HDMI 9 FA] 378 uboot F B ZE 4% M 4%

{8 FH net-tools T[] ifconfig X WM 4& 24T FANBCE, Hoiliddid ifconfig fy 2 A
BEMERRE R T

[root@EBYTE-IMX6UL ~ J# ifconfig

ethO

ethl

lo

Link encap:Ethernet HWaddr 4E:42:0B:5A:EE:7F

inet addr:192.168.1.135 Bcast:192.168.1.255 Mask:255.255.255.0
inet6 addr: fe80::b5d8:8dc:ad0f:c06¢/64 Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:66 errors:0 dropped:0 overruns:0 frame:0

TX packets:63 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txqueuelen:1000

RX bytes:8089 (7.8 KiB) TX bytes:5782 (5.6 KiB)

Link encap:Ethernet HWaddr 8E:78:EB:6D:85:D7

UP BROADCAST MULTICAST MTU:1500 Metric:1
RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000

RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)

Link encap:Local Loopback

inet addr:127.0.0.1 Mask:255.0.0.0

inet6 addr: ::1/128 Scope:Host

UP LOOPBACK RUNNING MTU:65536 Metric:1
RX packets:134 errors:0 dropped:0 overruns:0 frame:0

TX packets:134 errors:0 dropped:0 overruns:0 carrier:0

16 |
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collisions:0 txqueuelen:1000

RX bytes:9936 (9.7 KiB) TX bytes:9936 (9.7 KiB)

TR SO R SERCE 1 H 30 DHCP Zhig, (HA ) B ar DUl {8 A udhepe T2 3R —
A~ ip okt N ElE T E —EE ip.

4.7.1. B3hFREL

[root@EBYTE-IMX6UL ~ ]# udhcpe -i ethO

udhcpe: started, v1.35.0

udhcpe: broadcasting discover

udhcpe: broadcasting select for 192.168.1.135, server 192.168.1.1

udhcpe: lease of 192.168.1.135 obtained from 192.168.1.1, lease time 7200
deleting routers

adding dns 114.114.114.114

adding dns 61.139.2.69

AR eth0 TP, 555 A R ELRIRIL AR i eth0* B4
4.7.2. FLE

TN B2 eth0 T-EhECE 1P Hibk 192.168.1.253 B3, AW

[root@EBYTE-IMX6UL ~ J# ifconfig eth0 192.168.0.253 netmask 255.255.255.0 up
[root@EBYTE-IMX6UL ~ J# ifconfig
ethO Link encap:Ethernet HWaddr 4E:42:0B:5A:EE:7F

inet addr:192.168.0.253 Bcast:192.168.0.255 Mask:255.255.255.0

UP BROADCAST MULTICAST MTU:1500 Metric:1

RX packets:118 errors:0 dropped:0 overruns:0 frame:0

TX packets:92 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txqueuelen:1000

RX bytes:13846 (13.5 KiB) TX bytes:8610 (8.4 KiB)

4.8. 87~

ECB20-6Y28ASMESG-1 3£ HDMI 1 LCD FFh B~ 7 &

17 R’
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HDMI &7x: T i.MX6ULL & i A 5% HDMI 1[4 4%, Frl HDMI 2@ it
IREEE B SII9022A F RGB 15 54 #h HDMI {5 S THiH, SCRRRCK T HER 1280x7
20@601ps.

LCD f7s: LCD i i Z& A f] ECA10-7LCD24R1006CT-C fil 5 5%, # K% #F RGBS

88 Fx .

4.8.1. V) B7R

Hi T HDMI 5 LCD B 3L RIRER 51 NG S, HSCRRI A HE & AR, Brel e
VERINAEA, P TR 2 R EAR SO & SO, DI {8 A HDMI 81 LCD Jif .

FH P AT DL I 5 % 4 o ) #define USE HDMI PHY 0N 1 BY 0 1% 3%4% ] HDMI
e LCD Bf, IR M2 LCD 2R E

$ head arch/arm/boot/dts/ebyte-imx6ull-base.dtsi
// SPDX-License-Identifier: (GPL-2.0 OR MIT)
/

/I Copyright (C) 2016 Freescale Semiconductor, Inc.

/dts-v1/;

#include "imxo6ull.dtsi"

#include <dt-bindings/phy/jlsemi-dt-phy.h>

#define USE_HDMI_PHY 0

F P 4 % 56 52 HDMI SCHFIRO BB SO, B JFE SR 1) /boot/ebyte-imx6ull-emme.
dtb’ S IFE R R GEE AT

4.8.2. R REE
FiL P BT LS 4 B AT S 9 B 5

[root@EBYTE-IMX6UL ~ ]# fbset

mode "1024x600-60"
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# D: 51.201 MHz, H: 38.096 kHz, V: 59.993 Hz
geometry 1024 600 1024 600 32

timings 19531 136 160 21 12 24 2

accel false

rgba 8/16,8/8,8/0,0/0

endmode

BEALF 28 )52 0] B LCD %2 4.

4.8.3. A B~
H#7 SDK H A DL FEE A Qt B xFiti, H 5o A linux-framebuffer, B AR H1E S

%R (imx6ull_buildroot QT Development.pdf)

4.9.fl

Y HT AR AL T 54 H) ECA10-7LCD24R1006CT-C fili ¥ 5E Pr A4 FH . FH 2 0T 3@ i i F iy

AW i A5 57 D RE -

[root@EBYTE-IMX6UL ~ J# ts_test

1731667110.548002: 537 18 255
1731667110.590616: 537 18 0
1731667111.345283: 134 171 255
1731667111.461220: 134 171 255
1731667111.472784: 135 173 255
1731667111.484220: 137 177 255
1731667111.495950: 139 184 255
1731667111.506942: 141 193 255
1731667111.514330: 142 200 255
1731667111.525705: 143 206 255
1731667111.537399: 144 210 255
1731667111.548039: 144 214 255

1731667111.558878: 145 215 255
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1731667111.569677: 145 217 255

1731667111.581670: 145 219 255

1731667111.589180: 145 220 255

A FEfh e b el 2 SR AT R T B 2 1 AL AR AL B

4.10.TF &
SD EIF BB A T3S, S8 A TR, 55— RN SIM .

4.10.1. BE TF BE R
SR A4 AT AT 2490 TF R R A5

[root@EBYTE-IMX6UL ~ ]# mount -t debugfs debugfs /sys/kernel/debug/

[root@EBYTE-IMX6UL ~ J# cat /sys/kernel/debug/mmc0/ios

clock: 132000000 Hz
vdd: 21 33 ~34V)
bus mode: 2 (push-pull)

chip select: 0 (don't care)
power mode: 2 (on)

bus width: 2 (4 bits)

timing spec: 6 (sd uhs SDR104)

signal voltage: 1 (1.80 V)




) ° ZEHE neRmpsR
EBY TE nternet of things application expert f;ﬂ{#&‘zma‘\éﬁg ﬁ);—(z!_( V1.1

driver type: 0 (driver type B)

ATLLRIL, 45T SD K LAEAE SDR104 #53K, H TAEHEEN 1.8V, TAEMZE A 132MHz,
5 1 4 HR B 2 31T 3815

[root@EBYTE-IMX6UL ~ ]# fdisk -1 /dev/mmcblk0

Disk /dev/mmceblk0: 29.72 GiB, 31914983424 bytes, 62333952 sectors
Units: sectors of 1 * 512 = 512 bytes

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

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

Disklabel type: dos

Disk identifier: 0x303d75c4

Device Boot Start End Sectors Size Id Type

/dev/mmcblkOp1 2048 62333951 62331904 29.7G 83 Linux

A LLREL, 47T SD R AE T —/1M X, SD K& K/ANA29.72 GiB.

4.10.2. A TF FEF

I Wt SD RS E

[root@EBYTE-IMX6UL ~ J# mount /dev/mmcblkOpl /mnt/

[root@EBYTE-IMX6UL ~ J# dd if=/dev/zero of=/mnt/test.bin bs=10M count=10 conv=
fsync

10+0 records in

10+0 records out

104857600 bytes (105 MB, 100 MiB) copied, 4.33329 s, 24.2 MB/s
[root@EBYTE-IMX6UL ~ J# echo 3 > /proc/sys/vm/drop_ caches
[root@EBYTE-IMX6UL ~ J# dd if=/mnt/test.bin of=/dev/zero bs=10M
10+0 records in

10+0 records out

104857600 bytes (105 MB, 100 MiB) copied, 1.94783 s, 53.8 MB/s
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[root@EBYTE-IMX6UL ~ J#

X B SR B VR A 1A R FS A 108MB/s, & H T AR S HIBRH], HE R T 5
OMB/s #)& T IE 15 i .

4.11.4G R

YHT AL 4G BT, AISCRE M I 4G BEER 223 . AR RIBTERR FAT7E )
VSR, VER SR fF SR, RRAHUR AR TAER) ! (E: Ba A2 S
4G B, A MR )& EC20CEHCLGR0O6A0SMIG_AUD, AFIFIBHINEEAS—FE, L
WSCFFRIEE A —FE, S BHUR SCRAIE I R, PEE S50, HAh AL S
W EATINR, B ROKEh—FE, A FRKBITEHARLR o % EC20 4G HHIER 4G #ibk
FEOAL, 7 BIRSZ . (RAE 4G B 5 BT WA 8E . TR R 2k, JURELERLT] 4
G HEELE MAIN 21 4.

WRJE LR 4G F GEFHEE SIM REFUKER, BBERTHREA SIM £,
REAF)E 4G BEHE 1551 WWAN LED 2 INERR A, il ABHUE LI~

%22 0
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A5 P T 5 IR X U 1) 2% 3 B -

[root@EBYTE-IMX6UL ~ J# quectel-CM &
[1] 293
[root@EBYTE-IMX6UL ~ J# [11-15_16:07:19:302] QConnectManager Linux V1.6.4

[11-15_16:07:19:312] Find /sys/bus/usb/devices/1-1.4 idVendor=0x2c7¢ idProduct=0x125,
bus=0x001, dev=0x004

[11-15 16:07:19:314] Auto find gmichannel = /dev/cdc-wdmO
[11-15 16:07:19:315] Auto find usbnet adapter = wwan0O

[11-15 16:07:19:315] netcard driver = qmi_wwan, driver version = 5.10.9-g90918d460
d17-dirty

[11-15 16:07:19:316] Modem works in QMI mode
[11-15 16:07:19:336] cdc wdm fd = 7
[11-15 16:07:20:338] QmiWwanlnit message timeout

[11-15 16:07:21:437] Get clientWDS = 7

% 24 T
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[11-15 16:07:21:469] Get clientDMS = 1

[11-15 16:07:21:501] Get clientNAS = 2

[11-15 16:07:21:533] Get clientUIM = 1

[11-15 16:07:21:565] Get clientWDA = 1

[11-15 16:07:21:597] requestBaseBandVersion EC20CEHCLGR06A08M1G_AUD
[11-15_16:07:21:725] requestGetSIMStatus SIMStatus: SIM_READY

[11-15 16:07:21:757] requestGetProfile[1] ///0/IPV4V6

[11-15 16:07:21:789] requestRegistrationState2 MCC: 460, MNC: 0, PS: Attached, Dat
aCap: LTE

[11-15 16:07:21:821] requestQueryDataCall IPv4ConnectionStatus: DISCONNECTED
[11-15 16:07:21:822] ifconfig wwanO 0.0.0.0

[11-15 16:07:21:864] ifconfig wwan0 down

[11-15 16:07:21:949] requestSetupDataCall WdsConnectionIPv4Handle: 0x86da2050
[11-15 16:07:22:077] ifconfig wwanO up

[11-15 16:07:22:135] busybox udhcpc -f -n -q -t 5 -i wwan0

udhcpe: started, v1.35.0

udhcpe: broadcasting discover

udhcpe: broadcasting discover

udhcpe: broadcasting discover

udhcpe: broadcasting discover

udhcpe: broadcasting discover

udhcpe: no lease, failing

[11-15 16:07:37:737] File:ql raw_ip_mode check Line:137 udhcpc fail to get ip addres
S, try next:

[11-15 16:07:37:737] ifconfig wwan0 down

[11-15 16:07:37:766] echo Y > /sys/class/net/wwanO/qmi/raw_ip
[11-15 16:07:37:766] ifconfig wwanO up

[11-15 16:07:37:815] busybox udhcpc -f -n -q -t 5 -i wwan0

udhcpe: started, v1.35.0
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udhcpe: broadcasting discover

udhcpe: broadcasting select for 10.146.176.134, server 10.146.176.133

udhcpe: lease of 10.146.176.134 obtained from 10.146.176.133, lease time 7200
[11-15 16:07:38:208] deleting routers

[11-15 16:07:38:341] adding dns 223.87.253.100

[11-15 16:07:38:342] adding dns 223.87.253.253

[root@EBYTE-IMX6UL ~ J# ifconfig wwan0O

wwan0 Link encap:UNSPEC HWaddr 00-00-00-00-00-00-00-00-00-00-00-00-00-00
-00-00

inet addr:10.146.176.134 P-t-P:10.146.176.134 Mask:255.255.255.252

UP POINTOPOINT RUNNING NOARP MULTICAST MTU:1500 Metri

c:l
RX packets:8 errors:0 dropped:0 overruns:0 frame:0
TX packets:49 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000

RX bytes:1068 (1.0 KiB) TX bytes:7164 (6.9 KiB)

[root@EBYTE-IMX6UL ~ J# ping -I wwan0 120.27.154.119 -c 4
PING 120.27.154.119 (120.27.154.119): 56 data bytes

64 bytes from 120.27.154.119: seq=0 ttI=115 time=275.483 ms
64 bytes from 120.27.154.119: seq=1 ttI=115 time=74.656 ms

64 bytes from 120.27.154.119: seq=2 ttI=115 time=78.312 ms

64 bytes from 120.27.154.119: seq=3 ttI=115 time=77.678 ms

--- 120.27.154.119 ping statistics ---
4 packets transmitted, 4 packets received, 0% packet loss

round-trip min/avg/max = 74.656/126.532/275.483 ms
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4.12.USB

4.12.1. OTG

TE AR EAFAE— % USB-OTG #1, ERIMENENUER, B typec ¥ usb T AE
Bius W, BoashEER, bW br, uid. FINH A LR E A ML, A&
T EERR AN OTG M MHLIIEE, FHLILEES USB HOST #& 1H—%.

ERE PCHLS BARHLE OTG #£1, {4 fiv & 3L EFI 73X 45 PC #l:

modprobe g mass_storage file=/dev/mmcblklpl removable=1

e, wEE R B S

boot (E)

T s

B =byte-imx6ull-emmc.dib

- zlmage

4.12.2. HOST
AT B A Ay A Bl dEiTk . USB HUB 44F USB Host Xz AT 471, S2EliE U £
HIThEE. usb M IhEE.

A U A Ja v iE i F iy & B RAE B

[root@EBYTE-IMX6UL ~ ]# Isblk

NAME MAJ:MIN RM SIZE RO TYPE MOUNTPOINTS
sda 8:0 1 28.7G 0 disk

“-sdal 8:1 1 28.7G 0 part /media/usb0

mmcblk1 179:0 0 7.3G O disk

|-mmcblklpl 179:1 0 35M 0 part /boot
‘-mmcblklp2 179:2 0 72G O part /
mmcblklboot0 179:8 0 4M 1 disk

mmcblklbootl 179:16 0 A4M 1 disk

%27 I
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A LE B2 T —A sda 5%, [R5 —N 9 X sdal £33 7 /media/usb0’ H 3% .
BENZH 0T PO U # R AA7E RS, HoaT DL an R iy 20038 24 157 U AL 5

an)
[alyy

[root@EBYTE-IMX6UL ~ J# dd if=/dev/zero of=/media/usb0/dd.bin bs=10M count=2

conv=fsync

2+0 records in

2+0 records out

20971520 bytes (21 MB, 20 MiB) copied, 36.4012 s, 576 kB/s
[root@EBYTE-IMX6UL ~ J# echo 3 > /proc/sys/vm/drop caches
[root@EBYTE-IMX6UL ~ ]# dd of=/dev/zero if=/media/usb0/dd.bin bs=10M
2+0 records in

2+0 records out

20971520 bytes (21 MB, 20 MiB) copied, 0.799956 s, 26.2 MB/s

A DUE B MR U S BUR BN 26.2MB/s, 56—/ USB 2.0 U 31 IE EHGHFE .
4.13.WIFI 5

B ML A F] ) E103-RTL8811CU FEHL SR 1 LAl WIFT Zhg.
4.13.1. STA =,

G A A I AT wifi 5113

[root@EBYTE-IMX6UL ~ ]# iw dev wlan0 scan | grep SSID
SSID: TP-LINK 8BF6
SSID: zhendu
SSID: TEST ZW
SSID: TP-LINK \xef\xbc\x88\xe7\xal\xac\xe4\xbb\xb6\xe7\xbb\x84)
SSID: B05 2.4G \xe6\x89\x93\xe5\x8d\xb0\xe6\x9c\xba
SSID: B05 5G 1
SSID: \xe5\xa4\xa7\xe5\x8e\x85\xe7\xbd\x91\xe7\xbb\x9cD-5G

SSID: ChinaNet-F2FH 5G
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X HL LA TP-LINK _8BF6 A&+ WIFI F+1# F :
1. FLEMEERIFEEIERE R

[root@EBYTE-IMX6UL ~ J# wpa passphrase TP-LINK 8BF6 EC12345678 >> /etc/wp

a_supplicant.conf
[root@EBYTE-IMX6UL ~ J# cat /etc/wpa_supplicant.conf
ctrl_interface=/var/run/wpa_supplicant

ap_scan=1

network={

key mgmt=NONE

}
network={
ssid="TP-LINK_8BF6"
#psk="EC12345678"
psk=9¢26e18d1d12d9542f596ad7e¢4004d5c7c8cf1c157b90f06d10cc3fe2balcbbe
}

2. ML

[root@EBYTE-IMX6UL ~ [# wpa_supplicant -B -i wlan0 -c /etc/wpa_supplicant.conf
Successfully initialized wpa supplicant

rfkill: Cannot open RFKILL control device

[root@EBYTE-IMX6UL ~ J# udhcpc -i wlan0

udhcpe: started, v1.35.0

udhcpe: broadcasting discover

udhcpe: broadcasting select for 192.168.1.156, server 192.168.1.1

udhcpe: lease of 192.168.1.156 obtained from 192.168.1.1, lease time 7200

deleting routers

adding dns 114.114.114.114

adding dns 61.139.2.69
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[root@EBYTE-IMX6UL ~ J# ifconfig wlan0

wlan0 Link encap:Ethernet

HWaddr E0:54:E9:60:57:39

inet addr:192.168.1.156 Bcast:192.168.1.255 Mask:255.255.255.0

inet6 addr: fe80::e17b:f9aa:351:b769/64 Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

RX packets:1111 errors:0 dropped:0 overruns:0 frame:0

TX packets:45 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txqueuelen:1000

RX bytes:993561 (970.2 KiB) TX bytes:6830 (6.6 KiB)

3. DA P 28 %

[root@EBYTE-IMX6UL ~ J# ping -I wlan0 120.27.154.119 - 4

PING 120.27.154.119 (120.27.154.119): 56 data bytes

64 bytes from 120.27.154.119:
64 bytes from 120.27.154.119:
64 bytes from 120.27.154.119:

64 bytes from 120.27.154.119:

seq=0 ttI=113 time=320.330
seq=1 ttI=113 time=351.853
seq=2 ttI=113 time=325.947

seq=3 ttI=113 time=316.699

--- 120.27.154.119 ping statistics ---

4 packets transmitted, 4 packets received, 0% packet loss

round-trip min/avg/max = 316.699/328.707/351.853 ms

ms

ms

ms

ms

4.13.2. AP &R,

i FH AR MR Dy WiFT FA R, F 2O — MR IR & (BInFHL 2 BC 1P, 2%

H S5 M 2% S 5

TEANEE wifi ST RE IS R IRAT T Z L N LR P3[R TAE: hostapd, dnsmasq. [A]f

N T ATEAG R AR 4, A0 R EEAE A iptables 27 O L W0 45 14 1 3%

4.13.2.1.5¢ & DHCP fR%2%

FAMEH dnsmasq 1Ey DHCP k5545, B 5661 E BB & ST /ete/dnsmasq.conf :

30 1
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interface=wlan0 # BN wlan0, f8EAEW A0 e 1P #Hubk

dhcp-range=192.168.10.50,192.168.10.150,12h  # DHCP il 192.168.1.50 #| 192.168.

1.150, FAZIEFTEA 12 ZNES

dhep-option=3,192.168.10.1 # BB ML RV H s
dhep-option=6,192.168.10.1 # W E DNS RS asihl GEE & E MK
1)
bind-interfaces # Bk dnsmasq fEHAEE O F)E )
Fic & 56 i 3 5 DHCP JIR %5 %5 DIk
[root@EBYTE-IMX6UL ~ J# ifconfig wlan0 192.168.10.1 up
[root@EBYTE-IMX6UL ~ J# dnsmasq -C /etc/dnsmasq.conf
4.13.2.2.BC B AP ThhE

18] hostapd Fit B H- 4 wifi BEHE AP Thae, H/HREEE: AW FEN T/EE AP

it 5 STA BB, 7R3 A R ZE %M STA Thg.

&4 hostapd AL & SCF /etc/hostapd.conf™, " [HI& — AN fij B (1) 7 461«

interface=wlan0

driver=nl80211

# mode Wi-Fi (a = IEEE 802.11a, b = IEEE 802.11b, g = IEEE 802.11g)
hw_mode=g

ssid=EBYTE

channel=7

wmm_enabled=0

macaddr_acl=0

# Wi-Fi closed, need an authentication
auth algs=1

ignore broadcast ssid=0

wpa=2

wpa_passphrase=12345678

wpa_key mgmt=WPA-PSK
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wpa_pairwise=TKIP

rsn_pairwise=CCMP

HALECE T —/N SSID y EBYTE, PASSWD A 12345678, 1n#% 7 X N WPA2 K14 w
ifi #

e ERCE IR, EM W ar 47T AP ZhRt:

[root@EBYTE-IMX6UL ~ ]# hostapd -B /etc/hostapd.conf

rfkill: Cannot open RFKILL control device

[ 906.106438] RTW: assoc success

[ 906.109976] IPv6: ADDRCONF(NETDEV_CHANGE): wlan0: link becomes ready
[ 906.129412] RTW: set group key camid:0, addr:e0:54:€9:60:57:39, kid:1, type:AES
wlan0: interface state UNINITIALIZED->ENABLED

wlan0: AP-ENABLED

SRS T LLZE T ML b3k S0 S wifi 2%, (EEBE IS 2 RILTCVE VI MM I 4%, 38 75 3
FIPT T — e, BB MR,
41323 . FLEMEE K

{5 F Ay A B E AR, B wlanO (19 438 1 B ARAILI ethO HE4T P44 Vi 4 .

[root@EBYTE-IMX6UL ~ J# echo 1 > /proc/sys/net/ipv4/ip_forward

[root@EBYTE-IMX6UL ~ J# iptables -t nat -A POSTROUTING -s 192.168.10.1/24 -o
eth0 -j MASQUERADE

4.1324. K EBHEHEE
B U N A ] LA E 2] wlan0 19L& 17 0

[root@EBYTE-IMX6UL ~ J# arp -i wlan0 -a
? (192.168.10.135) at 1e:92:47:fe:fc:99 [ether] on wlanO
[root@EBYTE-IMX6UL ~ J# iw dev wlan(0 station dump
Station 1e:92:47:fe:fc:99 (on wlan0)

inactive time: 110 ms

signal: -61 dBm
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current time: 1731664035416 ms

v 2%
4.14. 550
FUARAL @S ES8316 $24L T HMThAE, (HARABIIEARG HEHLEE, Tl F Ulol #
JEHEET b -
I
+5V_0UT | % oo i | +3.3v_0UT
DGND I} oo {IDGND
2 [SNVS_TAMPER2 p—2NVSTAMPER2 100 g :ggg-ggk 12C2_5CL]| 2.5
DONDI[— SEEE = 12C2_SDA| 2.5
I
Pl oy LT 11] o o [12 RESETN _peden
HP_IN 13 14 PWRBTN
11 [P N —Ts 2100, PWRBIN | 2
11 [Lout m m] [IDGND
ROUT 17 18 GPI01_1003
11 [ROUT ooes Pt 100, SGPI0L1003] 2
DGND-] 0O = GPI01_1001 | 2
2*10P_2.0

M AR i AT AR 2R codee STRFIITRETS UL

[root@EBYTE-IMX6UL ~ J# aplay -D hw:0,0 --dump-hw-params /dev/zero
Playing raw data ''dev/zero' : Unsigned 8 bit, Rate 8000 Hz, Mono
HW Params of device "hw:0,0":

ACCESS: MMAP INTERLEAVED RW_INTERLEAVED
FORMAT: S16 LE S24 LE

SUBFORMAT: STD

SAMPLE BITS: [16 32]

FRAME BITS: [16 64]

CHANNELS: [1 2]

RATE: [16000 48000]

PERIOD TIME: (333 1024000]

PERIOD SIZE: [16 16384]

PERIOD BYTES: [128 65532]

PERIODS: [2 255]

BUFFER_TIME: (666 2048000]
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BUFFER_SIZE: [32 32768]

BUFFER BYTES: [128 65536]

TICK _TIME: ALL

aplay: set params:1352: Sample format non available
Available formats:

- S16_ LE

- S24 LE

PPl EAT R e Ja, R DU T 0T a4 D0k 0 1 i L T e«

speaker-test -c 2

speaker-test 1.2.6

Playback device is default
Stream parameters are 48000Hz, S16 LE, 2 channels
Using 16 octaves of pink noise
Rate set to 48000Hz (requested 48000Hz)
Buffer size range from 64 to 16384
Period size range from 32 to 8192
Using max buffer size 16384
Periods = 4
was set period size = 4096
was set buffer size = 16384

0 - Front Left

1 - Front Right

Time per period = 5.636287

0 - Front Left

1 - Front Right
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Time per period = 5.973515

0 - Front Left

1 - Front Right

i R AR i & el — A 5 AP I E A

[root@EBYTE-IMX6UL ~ J# arecord -f S16 LE -r 48000 record.wav -¢ 2 -vv -d 5

Recording WAVE 'record.wav' : Signed 16 bit Little Endian, Rate 48000 Hz, Stereo

Plug PCM: Hardware PCM card 0 'ES8316' device 0 subdevice 0

Its setup is:
stream
access
format
subformat
channels
rate
exact rate
msbits
buffer size
period_size
period_time
tstamp_mode
tstamp_type
period_step

avail_min

: CAPTURE
: RW_INTERLEAVED
: S16 LE
: STD
12
: 48000
: 48000 (48000/1)
1 16
: 16384
1 4096
: 85333
: NONE
: MONOTONIC
01

: 4096

period event : 0

start_threshold

stop_threshold

|

: 16384

silence_threshold: 0

silence_size :
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boundary : 1073741824
appl_ptr : 0
hw_ptr : 0
HHHHHH 4 | 29%
4.15.LED

Linux RERA T — MK T R G LT B EAE LED #5%, % T RELAL

RN LED & &8 i E R O . X 2682 17 T /sys/class/leds H & T . fEREFTTIR AR

1,
ke

TAICALHH TR EPTA R LED. N8 a2 55 sysfs K77 306 LED #E47

Nk vl a4, W% LED KT

# BE A RS E KT LED

Is /sys/class/leds/

# BE A LED 4EikES

cat /sys/class/leds/user/brightness

# =% P LED i

echo 1 > /sys/class/leds/user/brightness

# K LED N K

echo 0 > /sys/class/leds/user/brightness

# A& M5 LED SCRARTE A SM B AR IR IR A KR

cat /sys/class/leds/user/trigger

# FEHI A LED #0088 mmel TTAF RS PRI N 4k

echo mmcl > /sys/class/leds/user/trigger

# I LED 2 51218 mmel TAEIRE N 8 N 07 204 5 NBHER LED &% =

—/NERINE], EES N TER

dd if=/dev/zero of=test.bin bs=1M count=10 conv=fsync
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4.16.4%458

FEAZMRANLE, BILAEAEPA 48 RES NTPWR, 7350 N B ALTh BEAIT ML) BE
FEATTHIECE 2, JATRHA T PWR R R AZ R HLIh B8, (BRI H R LT RE

4.16.1. B4
kT RES B, RGarulER.

[root@EBYTE-IMX6UL ~ J# memtester 100M 1
memtester version 4.5.0 (32-bit)
Copyright (C) 2001-2020 Charles Cazabon.

Licensed under the GNU General Public License version 2 (only).

pagesize is 4096

pagesizemask is Oxfffff000

want 100MB (104857600 bytes)

got 100MB (104857600 bytes), trying mlock ...locked.
Loop 1/1:

Stuck Address : testing 3

U-Boot 2020.04-g93edef74 (Nov 15 2024 - 10:23:36 +0800)

CPU: 1iMX6ULL revl.l 792 MHz (running at 396 MHz)
CPU: Industrial temperature grade (-40C to 105C) at 54C
Reset cause: POR

Model: EBYTE i.MX6 ULL EVK Board

Board: ebyte LMX6ULL

DRAM: 512 MiB

MMC: FSL SDHC: 0, FSL _SDHC: 1

Loading Environment from MMC... OK
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M ETH ) log (5 B HATBARIL, RGUELEHAT memtester, {HE 7N T u-boot 15 &

TED. BRI 3L 28512 F RES 8 HL.
4.16.2. BB

R T AR gRHUR, JFHUER], s Zsm bl ol 2ocHlE, Ratkikidnd

RES B85, W2if#H PWR %45 5

Sent SIGTERM to all processes

Sent SIGKILL to all processes

Requesting system poweroff

[ 23.793078] cfg80211: failed to load regulatory.db

[ 23.822778] imx-sdma 20ec000.sdma: loaded firmware 3.6

[ 23.830381] RTW: stop cmd thread during rtw_dev_shutdown
[  23.860818] RTW: cmd thread is stopped during rtw_dev_shutdown
[  23.877776] ci_hdrc ci_hdrc.1: remove, state 1

[ 23.882310] usb usbl: USB disconnect, device number 1

[ 23.887567] usb 1-1: USB disconnect, device number 2

[ 23.892604] usb 1-1.1: USB disconnect, device number 3

[ 23.974794] usb 1-1.3: USB disconnect, device number 4

[ 24.003973] RTW: rtw_ndev_uninit(wlan0) ifl

[ 24.093790] RTW: rtw_dev_unload: driver not in IPS

[ 24.105650] ci_hdrc ci_hdrc.1: USB bus 1 deregistered

[ 24.137017] reboot: Power down

U-Boot 2020.04-g93edef74 (Nov 15 2024 - 10:23:36 +0800)

CPU: 1iMX6ULL revl.l 792 MHz (running at 396 MHz)

CPU:  Industrial temperature grade (-40C to 105C) at 49C

Reset cause: POR
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Model: EBYTE i.MX6 ULL EVK Board
Board: ebyte L.MX6ULL

DRAM: 512 MiB

MMC: FSL SDHC: 0, FSL SDHC: 1

Loading Environment from MMC... OK

TR log 15 Bt — K RGERHLEHZ T PWR 428 HHTHLHIE R

5. 3% %k

Linux kernel JFJ§E#:[X: https://www.kernel.org/

SNXP &4 X : https://community.nxp.com

+IMX6ULL date-sheet

s Buildroot-manual: https://buildroot.org/downloads/manual/manual.html

s*imx-yocto-LF5.10.9 1.0.0

6. fE1T Vi B

ELITHBAZR
WA | BN %S LRG| i il Rkt GEild
V1.0 | ¥IFE 24-11-11 WYQ HSL WEX
V1.1 | SRS, ETE RS 24-12-12 WYQ HSL WFX

7. XRTHEA]

By 4000-330-990
AR Hr: support@cdebyte. com B MuL: https://www. ebvte. com
ol bk U148 RS T R P X P X KT 199 5 B5 Ak

(@) REBZEFRFREERAF

EBYTE Chengdu Ebyte Electronic Technology Co.,Ltd.
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