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1. Bid

Linux HAFPFA4R R T RAEACAR R OT AR L3247 JF Linux R 58 F %0 B
5 AN BEBIR D B S PP ik . A ORIV RTIVEAL 4R SO0, tal UENIE R R 40T
KT T

11 BAERIE

ECB30 Al ECB31 #£#(% T Linux 5.4 WCANZEIERIE RS, AN Bk AR
Linux REIFRFTHENIZ X e THEE, U-boot YU, Linux PAZ%AIS IKZALHL (K195
R85, LLRER T Windows SEIRIFASEA Linux SHMAEEM&MT R BR TR, NHATFA
B %

2. fEFRIHEE
2.1. B Ok pF 23

A5 P 55 101 2 T B2 Ak CH340 & M 3K Bh A1 MobaXterm &t [ 2K it . HLAR 2238 773k m] I,
K ORI AT -
TR D2 G, %235 MobaXterm JGH#HTECE, 4% N7 RFTIFE .

session | Severs  Toos  Games Sessions  View  Soit  MutExec Tumeing Packages Settngs  Heb

441 Home
21 Ha

1. mESession(&iE)

Session settin 95 2 ﬁl{ﬂSeria[(SﬂE}) X

H
} N @ - L& 2 @ 0 @ E = 3 x =
E SSH  Tel ROP VNG FTP  SFTP| Sedal | Fils  Shell Browser Mosh AwsS3 WSL
: essions forthe per o
You

4, BHEFERAFER115200

 HHREBEICOMS

Speed (bps) *| 116200

pport Moba COM 00 (USB- SERIAL

CH340 (COM100))

Advanced S 9 B Terminal 9 Bookmar 9
Serial (COM) _.\\
5. HE
[oo] (oo

2.2. BEE 3N

fCABRE ) RLBRAAAN T B I, 75 E 7 B ATRe N o F P a) DOR A
PR S SR IEFE P A A, 3K BELPRATT R ZEE B A P DR J5 sh SR, RO B 5 TR
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K[ A 2 emme f9777%, nand % — R . B 258 Sk U5 ik A BE s b B ] AL
Development Guide.

2.2.1. FEFIFF R Flash

T T B usb B 2R B2 B LRI FELN , B N B ML OTG #:1.
4 E T T PhoenixSuit S2Fl USB PUdfE.

AR E IR A

-

e TAE.
1 iR USBLR R &S M 2 FRFHUSBERAITH

B
s BT —BERINL B, BEAFIG AR EE . FA TR BRI B8 7009 nand A emme

A, P R B IE R4S .. ECB30 1 ECB31 41 H i #5218 ] emmce (A% O . 2
PRIEA TR B g i L B %4

ECB30-T1131 #%4% t113 i linux_ebyte t113i_uart0.img

ECB31-T11383 4% t113_linux_ebyte t113 uart0.img

ECB31-T113S4 i%## t113_s4 linux_ebyte t113s4 uart0.img

@ PhoerixSuit

F=" Coebyte\copyit113_i_linux_ebyte t113i_uart0.img

O es 3R THDRHA, B TATEMEENDE)

u&%: R, IR ERE. YERILERES, BdiRE.
s
BN RBATBEE AR usb-typee HAEL, —MRHAIRMELES H&, —HRAIREESHR L flash.

ERI 2 A, BATHEENRER
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M PERIGE R R S [, BRSO T3 emme A FIBAREDAT,  Hedn
F LRI T 1T cpu 572 t113s4, HIEFE t113_s4 linux_ebyte t113s4 uart0.img. EFERIFH
KN CREEER” , MRREFRER SD Rk, 2B BT R sh A
o THESAEERSE TERRNIRE . REAT RRT L, RREREP SR ER
BESE
3. ZheEedk

3.1 %L BEUE
fE Linux R, 2487 proc RSO RGERE & DL O BRI S H 0L K — Ll

L ERPHAL SR ERE . R THPEEMAXT CPU, memory, eMMC, RTC Z#%.0 IR IS HL

BEAT S P

=t

3.1.1. CPU
31.1.1.BF CPU B E

i | cat /proc/cpuinfo £5 A CPU 15 5 .
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processor :0
model name : ARMv7 Processor rev 5 (v71)
BogoMIPS :48.00
Features : half thumb fastmult vfp edsp neon vfpv3 tls vipv4 idiva idivt vipd32 Ipae

CPU implementer : 0x41
CPU architecture: 7

CPU variant : 0x0
CPU part : 0xc07
CPU revision 5

processor i1

model name : ARMv7 Processor rev 5 (v71)

BogoMIPS :48.00

Features : half thumb fastmult vfp edsp neon vfpv3 tls vipv4 idiva idivt vipd32 Ipae

CPU implementer : 0x41
CPU architecture: 7

CPU variant : 0x0
CPU part : 0xc07
CPU revision 5

Hardware : Generic DT based system
Revision : 0000
Serial : 0000000000000000

processor: F4 AL T, X T ZIZACH SN AT LUR MR B (R A
FEBAR A 1B 4

model name: CPU J& T4 7 K How 5

BogoMIPS : 7E & 4t A 1% 8 3 I ML g I 5L\ CPU | M8 17 A /1 % 18 & #

(MillionInstructions Per Second)



N " ZE¥ veRnEss

%usr: s ERIEFH cpu fEH#
%sys: PN RGN cpu [l E
%idle: ZS/H cpu

%irq: cpu ALERAE AT E R

%sirq: cpu AbFRE T H
3.113.#F CPUBERER

JE1d cat /sys/class/thermal/thermal zoneO/temp R A CPU P HFRE .

#cat /sys/class/thermal/thermal zoneO/temp
39061

TR RIEAERR LD 1000 52 ERHIREEE, AR IREE.

EBY TE internet of things application expert WAFNFTRR OB Vi3
3.112. &% CPUEAR
top - 13:56:36 up 58 min, 0 users, load average: 0.00, 0.00, 0.11
Tasks: 64 total, 1 running, 33 sleeping, O stopped, 0 zombie
%Cpu(s): 0.0us, 1.0sy, 0.0ni,99.0id, 0.0wa, 0.0hi, 0.0si, 0.0st
KiB Mem : 449616 total, 370472 free, 30388 used, 48756 buff/cache
KiB Swap: 0 total, 0 free, Oused. 407640 avail Mem
PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+
COMMAND
255 root 20 0 4908 2284 1868R 0.7 0.5 0:00.16 top
1 root 20 0 28520 5696 4472S 0.0 1.3  0:03.30 systemd
2 root 20 0 0 0 0S 0.0 0.0 0:00.01 kthreadd
3 root 0-20 0 0 0I 0.0 0.0 0:00.00rcu_gp
4 root 0-20 0 0 0I 0.0 0.0 0:00.00 rcu_par gp
5 root 0-20 0 0 0I 0.0 0.0 0:00.00slub_flushwq
6 root 0-20 0 0 0I 0.0 0.0 0:00.00 netns
8 root 0-20 0 0 0I 0.0 0.0 0:00.00 kworker/0:0+
9 root 20 0 0 0 0I 0.0 0.0 0:03.06 kworker/u2:+
10 root 0-20 0 0 0I 0.0 0.0 0:00.00 mm_percpu wq
11 root 20 O 0 0 0I 0.0 0.0 0:00.00rcu tasks k+
12 root 20 O 0 0 0I 0.0 0.0 0:00.00rcu tasks t+
13 root 20 0 0 0 0S 0.0 0.0 0:00.25 ksoftirqd/0
14 root 20 O 0 0 0I 0.0 0.0 0:00.34 rcu_preempt
15 root 20 0 0 0 0S 0.0 0.0 0:00.02 kdevtmpfs
16 root 0-20 0 0 0I 0.0 0.0 0:00.00inet frag wq
20 root 20 0 0 0 0I 0.0 0.0 0:00.77 kworker/0:4+
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3.1.2. A
3121 BEFENAER

i cat /proc/meminfo 7] LA FH N A7(E E. .

#cat /proc/meminfo

MemTotal: 231080 kB
MemFree: 197528 kB
MemAvailable: 206076 kB
Buffers: 3596 kB
Cached: 8052 kB
SwapCached: 0 kB
Active: 9908 kB

MemTotal: PN FE. XEERIEN 449616 kB, FRARGEITE KL 449 MB )
YIEENAE R

MemFree: 75 HANTFE. X R E/RIMEAN 370472 kB, £R4HT ARG+ A KL 370 MB
NN, R

MemAvailable: FJHINAFE . XHE/RHIMEY 407640 kB, o 200 Bt R G HI A
e, AR CEANANARR A

Buffers: ZE/F XA E. XRERNKEAN 0 kB, Fom RYC4RTEA TR NAEIEN
ZEmIX .

Cached: ZZA7FHIN A7 X BLE/RIVEN 39208 kB, FoRx R UATH T RN,

SwapCached: ZZHEFMNF R, XELRIVEN 0 kB, Fos 41T RA BRI 20 i
28] HH R AT o

Active: JEIRMIATFE. X R ERIEN 13408 kB, F£8 47 ELEMEH BN =,
3.1.2.2. WHE 70K

I EA MR AT RN KL, 7T LA R 1 A A7 AT ) BRIt Al i &
i T.H memtester FEATIIR, QI8 & WAZR/N 10MB, WRRRECH 1, ik a4 4 memtester

10M 10",



" 1ZE¥ neruEeR
EBYTE Internet of things application expert

#memtester 10M 1
memtester version 4.3.0 (32-bit)
Copyright (C) 2001-2012 Charles Cazabon.

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

pagesize is 4096

pagesizemask is 0xftfff000

want 10MB (10485760 bytes)

got 10MB (10485760 bytes), trying mlock ...locked.

Loop 1/1:
Stuck Address : ok
Random Value 1ok
Compare XOR 1ok
Compare SUB 1ok
Compare MUL : ok
Compare DIV 1ok
Compare OR : ok
Compare AND : ok
Sequential Increment: ok
Solid Bits : ok
Block Sequential : ok
Checkerboard 1ok
Bit Spread : ok
Bit Flip 1ok
Walking Ones 1ok
Walking Zeroes : ok
8-bit Writes ok
16-bit Writes ok

Done.

3.1.3. eMMC TR,

BE emme FE

HEIT fdisk-1 A2 AEHIR] eMMC 43X {5 B N F &,

B LR

flRA: V1.3

10
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#tdisk -1

Found valid GPT with protective MBR; using GPT

Disk /dev/mmcblk0: 15147008 sectors, 3300M

Logical sector size: 512

Disk identifier (GUID): ab6{3888-569a-4926-9668-80941dcb40bc
Partition table holds up to 7 entries

First usable sector is 73728, last usable sector is 15146974

Number Start (sector) End (sector) Size Name
1 73728 108165 16.8M boot-resource
2 108166 110213 1024K env
3 110214 112261 1024K env-redund
4 112262 147461 17.1M boot
5 147462 2244613 1024M rootfs
6 2244614 2277381 16.0M private
7 2277382 15146974 6283M UDISK

Disk /dev/sda: 29 GB, 30784094208 bytes, 60125184 sectors
3742 cylinders, 255 heads, 63 sectors/track

Units: sectors of 1 * 512 = 512 bytes

Device Boot StartCHS EndCHS StartLBA EndLBA Sectors  Size
Id Type
/dev/sdal 0,0,33 1023,254,63 32 60125183 60125152 28.6G ¢
Win95 FAT32 (LBA)

EE emme 4 X

Wi df R ATPLERE] eMMC 7 XAEE, AR, HEHREER.
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#df -h
Filesystem Size Used Available Use% Mounted on
/dev/root 991.9M 180.5M 795.4M  18%/
devtmpfs 484.5M 0 484.5M 0% /dev
tmpfs 493.7M 0 493.7M 0% /dev/shm
tmpfs 493.7M 204.0K 493.5M 0% /tmp
tmpfs 493.7M 128.0K 493.5M 0% /run
/dev/sdal 28.7G 269.5M 28.4G 1% /mnt/usb/sdal
/dev/by-name/UDISK 6.1G 4.0K 6.1G 0% /mnt/UDISK

3.1.4. NandFlash JU3&
3.1.4.1. BF Nand 2K X/

#cat /proc/mtd

dev: size  erasesize name

mtd0: 00100000 00040000 "boot0"

mtd1: 00300000 00040000 "uboot"

mtd2: 00100000 00040000 "secure storage"
mtd3: 0fb00000 00040000 "sys"

3.1.4.2. Nand fH#EREIIR
5xxH
PEREMNA T 2K nand 7E linux R FX ARG HEEE, — K4S time 5 dd M
i 2 34T I
#time dd if=/dev/zero of=write_file bs=100M count=1 conv=fsync

100+0 records in
100+0 records out

real 0m16.041s
user 0mO0.000s
Sys Om2.115s

TR S SRR 2N 6.25MB/s .

12
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ES'ELE
FEMARRG T, @8 FHEMRRG ARG ERE, 33 20 cache AIRZI. 5t

AT T NI 25 cache.

#sync; echo 3 > /proc/sys/vm/drop caches
#time dd if=write file of=read file bs=100M count=1
1+0 records in

1+0 records out

real 0m15.925s
user 0mO0.000s
Sys 0m0.937s

3.15. RTC

Linux R4 0 RG0E CRAEREPD il RTC WH4P (RERRTERD) , RGeS ehpa iRl &
%, RTC Wbz 3 i (g 0L T S KT . I sh# RTC mHgh, 154
ML2032 (3V A7) ={ CR2032 (3V AA[%) Ml Z3E RTC A1),

WE RGN A

¥ R G R E N 2024.07.12 16:35:15

# date 071216352024.15

Fri Jul 12 16:35:15 UTC 2024

¥ R Gt a5 N\ RTC

# hwclock -w

# hwclock -r

2000-01-01 07:07:15.965766+0000

HORYF RTC A
TR B, — BOn (8] J5 858 B ITHL. &F RTC I [RIAN R GE [a] -

# hwclock -r

2024-07-12 16:52:42.648561+0000

13
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3.1.6. WatchDog
RIS T 1), U D@ B TAE tool HXT, #ENBIFAR)E. 8
ITE T VS EREY 4s, BEEIFE 1s MR—0f:

# ./watchdog4 10

Starting wdt_driver (timeout: 4, sleep: 1, test: ioctl)
Trying to set timeout value=4 seconds

The actual timeout was set to 4 seconds

Now reading back -- The timeout is 4 seconds

WFH B 1s SEIRT 4s, WS T 2R 4s WIS, FFRIRSHE)S .
3.1.7. HIREHE

AFEHN Linux BN Suspend IhfE, ibIFARMBEAR , @ik sh B LFmREL .
Linux P#%—B4EH4E 7 =FF Suspend: Freeze F1 STR(Suspend to RAM), 7E /2 [a]H”
/sys/powet/state” CAF BN freeze” 7 17 mem” , BIR[ ik eA1,

BE T SRR

# cat /sys/power/state

freeze mem

RIS N 77

root@ebyte-ubuntu:~# echo "mem" > /sys/power/state

3.2. 4k

3.2.1. GPIO
1 T GPIO, #IH T registered [ pins.

14
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S H GPIO

¥ & GPIO J7 1A
LN
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#cd gpio32
#ls
active_low edge uevent
device power value
direction subsystem waiting_for supplier

#echo in > direction

St

#echo out > direction

BLE GPIO fHoN 1 ZJa vl LML 5 R EAT I, W LATIE S 710 1) 31 S M08 3.3V,

#echo 1 > value

F48 GPIO

#echo 32 > unexport

#ls
export gpiochip0 unexport
3.22. LED T

Linux RGHEME T — ML F R G LA 5 (M P88 LED %4, %1 RS AL
BN LED W& iR /i 0. X Bz LA T /sys/class/leds H T o 7R 515
i, BAICKLHH T IFRR EFTAER LED. N 45 sysfs (175 8% LED #
T, iR B A a4, MR E LED REH Tk,

#cd /sys/class/leds/
#ls

heartbeat

AEAE K LED

16
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# echo 0 > brightness

# echo 1 > brightness

& LED fil RFER

root@ebyte-ubuntu:/sys/class/leds/green:heartbeat# cat trigger

[none] 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 timer oneshot heartbeat backlight gpio cpu cpuO default-on

transient flash torch mmc0O mmcl

323 0

FARRHLE T PR R D, T1131 /& UARTO(DEBUG)F1 UART1.T113S & UARTO
(DEBUG) #1 UART3. Rrbl T1131 A,

1 EM RS W E AT, R

+3.3V +5V

FB3 /~ 120R_2A_06 3v_out 5v_0U FBA4 120&.2»1)5
C65 ce7 69 c7o
10uF_10v_0§ 100nF_16vios  J9 100nF_16V_04] 10uF_10V_06
La HDR_2X20PIN_2.54MM ¥
DGND ) % - ‘2' DGND
12 {GPI0Z/12C3_5DA D —
12 <GPI03;I2C3,SCL g op g 2
12 < GPIOL = opE S ( GPIOL4/UARTLTX/PUM5 > 12
Z .} ool OB AR R P12
12 {GPIOL7 »2 Loop2 ~<GPI018,/PCM_CLK,/CANL RX0 > 12
12 { GPI027 > % DO pE—3
12 {GPI022 oo SGPI023 > 12
%DD ;g ~<{GPI024 » 12
12 ( GPID10/SPIL_MOSI oo Iz
12 { GPI09/SPIL_MISO ;; oo gi S GPID25,/PWND > 12
12 < GPIO11/SPIL_SCLK bz oo GPIOB/SPIL_CEO » 12
Zi 23 oo gg GPI07,/SPI1_CEL/CANO_TXO > 12
12 < GPIDO/EEPROM_SDA >2 oo ~< GPIOL/EEPROM_SCL » 12
12 < GPIO5 29f 5 o |30 I-Z
12 ¢ GPIO6 31 0n ;i S GPI012,/PWMD > 12
12 {GPIOI3/PWML 321pn IZ
12 ¢ GPID19/PCM_FS » % oo % 2L GPID16 » 12
12 < GPI026,/PWM5 pos oo GPI020,/PCM_DIN/CANO_RXO0 » 12
Z} oo GPI021,/PCM_DOUT/CANLTXO0 » 12
(=)

A LB ) connector 1) 6,8,10 5 {1437 /& GND,UART1_TX,UART1 RX. FATA LA
USB-TTL i£4 % PC.

wnoBE X OMN K A& KO O& WM o2 & K OB & .
<SDK>/device/config/chips/t113_i/configs/ebyte t113i/board.dts FIFL & B U1K Fizx, SDK ERik
R LA EL T,

17
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BE R O] DL 4218 F usb-ttl FE 4280 32 PC BEAT IR . 76 SR ML FR Wl VE A R tty ST, T113S
[ vart3 $EM A ttyAS3. FATIE FH minicom FTHF ttyS1 #4718 IR .
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Serial Device : Jdev/ttyS1
Lockfile Location : fvar/lock
Callin Program
Callout Program :
Bps/Par/Bits : 115200 8N1
Hardware Flow Control 0
Software Flow Control
RS485 Enable
RS485 Rts On Send
R5485 Rts After Send
R5485 Rx During Tx
RS485 Terminate Bus
R5485 Delay Rts Before:
R5485 Delay Rts After

- —=
_ s

Change which setting? I

gggqqqlllHello, Serial Port!Hello, Se
Welcome to minicom 2. 55aaaaassl]

OPTIONS: Il8&n

Compiled on Mar 17 2025

Port /dev/ttyS1l, 08:

Press CTRL-A Z for help on speci

555333555527

¥ 2. COM9 (USB-SERIAL CH340 (COMA)) ¥ 4. COM5 (USB-SERIAL CH340 (COMS))

3.2.4. USB

AT ARG Ay & K . USB HUB 30iiF USB Host IXZNMAIATHE, SLHLRS U
RIIhBE . usb METhRE.
3241 1A U

AN U BLAEH] df-h BT B

19
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#df -h
Filesystem Size Used Available Use% Mounted on
ubi0 5 83.1M 41.2M 41.9M 50% /
tmpfs 113.3M 100.0K 1132M 0% /tmp
tmpfs 113.3M 16.0K 113.3M 0% /run
devtmpfs 104.8M 0 104.8M 0% /dev
/dev/by-name/UDISK 2.8M 28.0K 2.5M 1% /mnt/UDISK
/dev/sdal 28.7G 326.1M 28.3G 1% /mnt/usb/sdal

3.2.42.U HEHRE

HE UM RS HHES u L, /dev/sdal F/mnt/usb/sdal/HF
B
FERILE u AP AR — e

# cd /mnt/usb/sdal/

#cat mic_in_test.sh

tinymix set "ADCI Input FMINL Switch" 0

tinymix set "ADCI Input MIC1 Boost Switch" 1

tinymix set "ADCI Input LINEINL Switch" 0

kkok

B
#touch test
#echo hello > test
#cat test

hello

3.25. OTG

3.2.5.1. USB HOST Xk
HIE Type-C #4453k, ¥ U # 53tk USBODRD #% %%,

A4 FHE3), USBO DRD #1120~ DEVICE #iz, 4#:A DEVICE %%,

20
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KRG ATy HOST Bl $UTI R4, WEEF2HT)y HOST .

#cat /sys/bus/platform/drivers/otg\ manager/soc\@3000000\:usbcO\@0/otg_role

usb_host

3.2.5.2. USB DEVICE MR
A4 LHJRS), USBO DRD % OERARCE AN DEVICE f:, 432\ DEVICE 4
i, ARG ESITI#N HOST 3. #Hif# USBO DRD £ ARER XS, REHITIFR

w4, "EEFYEN DEVICE 2,

#cat /sys/bus/platform/drivers/otg\ manager/soc\@3000000\:usbc0\@0/otg_role

usb_device

B R “4-80 % Bh\Demo\base-demos\otg\” H 3% N otg.sh BIA SCEHE D& 1E 4%
BOCHERG fopt/" Ha R PUATIN R4, KPRl 10MByte A1) DDR A £745 [A] i
A U it

TEHRR U 201, HREHTFHLE SIFET S50adb_start 2 2 HAl H 5%, 75 WA AT
ASE) o

#mv /etc/init.d/S50adb_start /root/

REIITIIA otg.sh
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#!/bin/bash

dd if=/dev/zero of=/dev/a.bin bs=1M count=10

mount -t configfs none /sys/kernel/config

mkdir /sys/kernel/config/usb_gadget/gl

echo "0x18d1" > /sys/kernel/config/usb_gadget/gl/idVendor

echo "0x0001" > /sys/kernel/config/usb _gadget/g1/idProduct

mkdir /sys/kernel/config/usb_gadget/g1/strings/0x409

mkdir /sys/kernel/config/usb _gadget/gl/functions/mass_storage.usb0

echo /dev/a.bin > /sys/kernel/config/usb _gadget/gl/functions/mass_storage.usb0/lun.0/file
mkdir /sys/kernel/config/usb_gadget/gl/configs/c.1

echo 0xc0 > /sys/kernel/config/usb _gadget/gl/configs/c.1/bmAttributes

echo 500 > /sys/kernel/config/usb gadget/gl/configs/c.1/MaxPower

mkdir /sys/kernel/config/usb_gadget/g1/configs/c.1/strings/0x409

In -S /sys/kernel/config/usb _gadget/gl/functions/mass_storage.usb0/
/sys/kernel/config/usb_gadget/gl/configs/c.1/

Is /sys/class/udc/ | xargs echo > /sys/kernel/config/usb_gadget/g1/UDC

] typee HtR SGE LB AL, UL BIFR 2R ALHE R, A a a1

10M HJ55[X o

3.2.6. SD £

A/NFifEH SanDisk A 32GB &1 Micro SD RKMHR Atk Micro SD £ 11
Mefg. 2% (Linux RGENREERRGEL) SCREKHHIER Linux REGH 305,
FREATIR . AFEK Micro SD R EAURA RN TT %, %F Micro SD 2 IR 45 Fokt i A%
—EFE S

¥ Linux RZEERFHEEMGR Micro SD A, PR EH, #EATERBCCHE R
GHITW T A EE Linux REHHRER.
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3.26.1.8BF TF & &E
Wit fdisk -1 A LA E] TF R4 XS R LAE:

#fdisk -1

Found valid GPT with protective MBR; using GPT

Disk /dev/mmcblk0: 62333952 sectors, 1764M

Logical sector size: 512

Disk identifier (GUID): ab6{3888-569a-4926-9668-80941dcb40bc
Partition table holds up to 12 entries

First usable sector is 73728, last usable sector is 62333947

Number Start (sector) End (sector) Size Name
1 73728 108165 16.8M boot-resource
2 108166 110213 1024K env
3 110214 112261 1024K env-redund
4 112262 147461 17.1M boot
5 147462 2244613 1024M rootfs
6 2244614 2246661 1024K dsp0
7 2246662 2248709 1024K riscv0
8 2248710 2281477 16.0M private
9 2281478 62331903 28.6G UDISK

3.2.6.2. TF RAIH:AEIIR

PEREMNA T2 eMMC fE linux REE FX SRS HE, —RKEE time 5 dd
Bt 2 HEAT IR HEF LM TF R X, ZH U5 — 477 X /dev/mmeblk0p9 Jyil,
H:#, H 5 A/run/meida/mmcblk0p9 .

PATU R A4, B H SR IF X 7 AT HE 3

mkdir -p /run/media/mmcblkOp9

mount /dev/mmcblkOp9 /run/media/mmcblk0p9

Micro SD #2533 & 3R
HEAVPRSE,  $UTIF 4 WE Micro SD 4 115 &
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echo 3 > /proc/sys/vm/drop_caches

time dd if=/dev/zero of=/run/media/mmcblk0p9/test bs=1024K count=100 conv=fsync

100+0 records in

100+0 records out

real 0m6.473s
user 0mO0.000s

Sys 0Om1.633s

time MAAEIIIER, dd FHTEH, M if(input file)3CHHiEH, 52| of(output file)
FREMSCAE,  bs REREHIIRA,  count fEELEHIHE.

"if=/dev/zero" AN E 10, RIASW H BcdE,  wT AR 4l 5

A —3ES 100MByte MREHE S Linux REUHZIRH test SCHE, 7 BIAUM IR
f{] Micro SD #I'5#EZ1N:  100MByte / 6.47s ~ 15.45MB/s.
Micro SD #2 2 LA

HATW A Micro SD 22 I E3# .

echo 3 > /proc/sys/vm/drop _caches

time dd if=/run/media/mmcblk0p9/test of=/dev/null bs=1024K count=100

"of=/devmull" A= 10, BIASKTERUSCEE, v FH SRR 2t e
AR AN test SCAF—3EE2H 100MByte s, TIE 2IARNMEE Micro SD 22 M523
JEZ1N:  100MByte / 4.47s =~ 22.40MB/s.

MSERUR,  PATAT iy E R X

umount /run/media/mmcblk0p9/

rm -1 /run/media/mmcblkOp9

3.2.7. B~

AR EoR 518 (DE) F& 28B4 4s (tcon) d k. ¥AKEZE (layers) 7E DE
BT SR AHRAC B S , el 2 Fhe i th B R B8 BRoR, DUk B Ak 2 B FH vE s
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¥ EEA GRS ENGH P WENER. DE A 2 Mg (AILAFEFR deo.
del) , AL G352 F P O\ R AT & B it 2R [ R 48, DASEBXUE: . DE
MRANMSLI I 1-4 NMEE (AL, de0 5 4 &, del 7 2 4 , BANEE
DRI b2 4 MRAMFER B2, sunxi “FEEMSGEEMN UL @B 5. WE
EIhRESR K, WLARHE YUV U RGB KZ. Ul @i X7k RGB KEZ.
3.2.7.1.5.5 I~f MIPI &7~

el

R 5.5 gef MIPT SoRfF (A5 . {21a%F ECA11-5PSLCDMIPII019CT-C, 7334
1080x1920) S5PFAfiti ) MIPILCD ({£75) « CAPTS (filif5) HzIEHfiES:.

ERE: WESBERHRAIRER 7 %5 MIPL BoRBE. FFC 8L, IR ik
BEATHEMR R . AR =TT, AP TE RS . FFC B2k, MIPL &R
BE=Fy, mNATEERE MIPILCD Bf.

¥ 26pin FFC HHEZiER: MIPILCD B £ 3FA5H MIPILCD M.

AR E S,  MIPL SR B al WEH] )5 5l logos

Emmc #3#F QT, i Nand HASZHF QT, nand /T LSBT ts_test #ir 4 fd ] R
Ffi 52

AT LAE R AR 0 7 ORI . X ELEF ts_test 23 T113S MBI Z 5 IF#kbE, RIS
BOUE T s A

echo 0 > /sys/class/disp/disp/attr/disp

echo filename.bmp > /sys/class/disp/disp/attr/capture_dump
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3.2.7.2.CVBS &mx
CVBS %t

Cvbs {78 75 B 4 W SO 345 screen0 output type F1 screen0 output mode 1] # 5|
cvbs .

TEGRPELF kernel Fl uboot 2 J& , B4R 1 (B AR ST, 1 FH SR /s 2% BT cvbs out 51 .
BT DUE R SR EA.

DGND DGND
D7
RE6 LESDBLL5.0CTSG
Close to J10
75R_06 J10
1
12 | TVOUTO T T . RBBQ ® 2]°
8.2uH_0603 330R_04 | Ice8 OR_O 3
L2 WA | IToonF_18v_o& ' =
> s - 1*3P_2.0
=] [ "‘5 re) —~
o o x DGND
-+ =+ . D8
N N o w | LESDBLL5.0CT5G
= = W =]
=1 o o |
L T3] | o
o w = 2
< ~ -
T [
DGND DGND DGND DGND DGND

RHLUE =&
CVBS A
TAVE TG RAER cvbs HIE THIAN, HATLIRHA] cvbsout HT cvbsin F4 1) 771K
bR N ERER
Kt fg %R CVBS in 51 L
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BAFBIRRR  RA: VL3

DGND DGND
T T
LESDBLLS 0CT5G
Close to J10 RGO
75R_06 J10
l 1
12 [1vouTO 11 R65 R68 Y g
8.2uH_0603 3309 04 8 OR 04 3
Sl a™
12 _l I_'DnF 8o/ W\ U
s e 1*3P_2.0
o o ‘:S
@ DGND
-~ - o
S < o © LESDBLLS 0CT56G
= = e =
[=] (=] =
[Ts) L | CE
! ! = 2
= o -
E= g ™
L - £ 4 L
DGND DGND DGND DGND DGND

REE =S4
NG b2 SR 8 tvd_test_mmap SRRAEFR KA - FA 175 ZARARERLAL S
B BRI E X RS, S S H AL E A . R &1E oot H R AR

fb4 yuv4 720 576.bin.

tvd_test mmap 4 0 720 576 /root 4 30 30

#tvd test mmap -h

Usage

tvd_test mmap <videoX> <sel> <width> <height> <path> <format mode> <test cnt> <fps>

videoX means: open /dev/videoX

sel means: select subdev-X

width means: camera capture pic width

height means: camera capture pic height

path means: camera capture save file path, default "/tmp/tvd_test/"

format_mode means: camera capture pic format, default 4(NV21)

test_cnt

fps

means: camera capture pic count, default 20

means: camera capture fps, default 30

Usage

PATT ZARFZAS bin ST F| windows FIRFE FIEAERATIF, X HAEH] U Sk &5 .
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#cp tb4 _yuv4 720 576.bin /mnt/usb/sdal/

fiF YUV Player SRTH, HTERE RN 720%576, WEBZENV2L, A5

FTHF b4 yuv4 720 576.bin EIF] .

 fb4_yuva4_720_576 - frame: 29/29 X
X SR GFEEN SR SR EE

\
b)mi

3.3. MKkEEO

3.3.1. Ethernet

ff ] net-tools T HAHH ifconfig XM HATFILE, Ho@d@T ifconfig 74
TR MK RAE R,
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#ifconfig eth0 192.168.1.250 netmask 255.255.255.0 up
#ifconfig ethO
eth0 Link encap:Ethernet HWaddr 2E:3A:BA:FB:7A:B6
inet addr:192.168.1.250 Bcast:192.168.1.255 Mask:255.255.255.0
inet6 addr: fe80::2c3a:baff:fefb:7ab6/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:0 errors:0 dropped:0 overruns:0 frame:0
TX packets:6 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:0 (0.0 B) TX bytes:586 (586.0 B)

Interrupt:37

LA LUK R 2 5 T DA PING. 46 AT 4 A O TSR, ping 7L
HE B LI L

ping 192.168.1.130

PING 192.168.1.130 (192.168.1.130) 56(84) bytes of data.

64 bytes from 192.168.1.130: icmp_seq=1 ttI=64 time=1.53 ms
64 bytes from 192.168.1.130: icmp_seq=2 ttI=64 time=1.34 ms
64 bytes from 192.168.1.130: icmp_seq=3 ttI=64 time=1.37 ms

64 bytes from 192.168.1.130: icmp_seq=4 ttI=64 time=1.30 ms

3.3.1.1. Iperf3
iperf3 JE7E IP %% b 3l & KAy SEL T v i H & SCRP T  [8] L 22
X AN AIPV4 F1 IPV6 FH) TCP. UDP. SCTP)E&FhZ¥. iperfd 1%ffh
AT LAY MRS AR s AR, AR U e SRR &G TCP AT 1 45785 5
TCP @ HMH, FEALMMRSE, MalLllifdEE UDP W5k F EE%, @RMPEE.
BATEIF R EHLLEFTIF MobaXterm, 45 T-JEM R K EHUER iperf3 (KIS, Bl
(I RARAE % 7 3 o3 Sl AT R AR TCP #1 UDP (¥ RE .
KR S5 AT AR CAT6 ML ELE, JFRCEF & B 1P kb, Blan3Re] i & ik

%28 ip N 192.168.1.106, HIF KM IP N 192.168.1.250, F-1# ] ping 4 M HE RS
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A2 1) 2 e Y o

R REAZERRE 8 EssHnL, DL I 4h R 52 30 v R 5% A e K A S
WK TCP MR8

M54 L iperf3 {¥-s SHFRR TARIE RS B,

a* 105, COM3 (USB-Enhanced-SER * | 107. lhome/mobaxterm

Your computer drives are a Le » /drives path
Your DISPLAY 1s
When using S5 5

command status is ~pec1fled bv a special symbol (v or

TERMEIZATH iperf3 FEFF TAEER M, TCP i, HihSHuiliin .
> -¢192.168.0.102 : LTAETER P, EFARS G 192.168.1.106
> -i 2 ARSI e falpE oy 2 Fb

> -t 10 AJAEKSN 10 #0
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#iperf3 -¢ 192.168.1.106 -1 2 -t 10

Connecting to host 192.168.1.106, port 5201

[ 5]local 192.168.1.250 port 58936 connected to 192.168.1.106 port 5201

[ ID] Interval Transfer Bitrate Retr Cwnd

[ 5] 0.00-2.00 sec 215MBytes 900 Mbits/sec 0 754 KBytes
[ 5] 2.00-400 sec 216MBytes 906 Mbits/sec 0 754 KBytes
[ 5] 4.00-6.00 sec 202MBytes 851 Mbits/sec 0 847 KBytes
[ 5] 6.00-8.00 sec 198 MBytes 828 Mbits/sec 0 936 KBytes

[ 5] 8.00-10.00 sec 216 MBytes 907 Mbits/sec 0 936 KBytes

[ ID] Interval Transfer Bitrate Retr

[ 5] 0.00-10.00 sec 1.02GBytes 878 Mbits/sec 0 sender

[ 5] 0.00-10.00 sec 1.02GBytes 876 Mbits/sec receiver
iperf Done.

Zumzd 10 B m MRS Rt Son BT IAgs R, L TCP 494 900 Mbits
A
WA UDP H: 48

W45 2% L AREEAT iperf3 M fH-s SHEEIR TAEERS i

B b iperf3 LAEFEZ 4, UDP R, HHSHuima .

> -u: LAEfE UDP Eiz{

> -¢192.168.1.106 : LAEFER o, EHERSS 0 192.168.0.106

> -2 MRS R AR R ARy 2 #

> -t10: SIEAR KA 10 #

> -b 100M : #5E UDP f&%i4i %N 100Mbps.
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#iperf3 -¢ 192.168.1.106 -u-i 2 -t 10 -b 100M

Connecting to host 192.168.1.106, port 5201

[ 5]local 192.168.1.250 port 58311 connected to 192.168.1.106 port 5201

[ ID] Interval Transfer Bitrate Total Datagrams

[ 5] 0.00-2.00 sec 1.50 MBytes 6.28 Mbits/sec 1085

[ 5] 2.00-4.00 sec 80.6KBytes 330 Kbits/sec 57

[ 5] 4.00-6.00 sec 322KBytes 1.32 Mbits/sec 228

[ 5] 6.00-8.00 sec 161 KBytes 660 Kbits/sec 114

[ 5] 8.00-10.00 sec 242 KBytes 990 Kbits/sec 171

[ ID] Interval Transfer Bitrate Jitter Lost/Total Datagrams

[ 5] 0.00-10.00 sec 2.29 MBytes 1.92 Mbits/sec 0.000 ms 0/1655 (0%) sender
[ 5] 0.00-10.00 sec 2.29 MBytes 1.92 Mbits/sec 0.099 ms 0/1655 (0%)

receiver

#Fmg 10 P JERAES HOF o B pg kg R, £Y] UDP fEfR &R %N

100Mbps B %A ZA.

3.3.2. YE 4

TR S, FahiCE DNS AW S BIa] 5 i) 4h M . 8@ id dhep H BhC B M 4% K5
EEANER
FoATTABR 2820 R 1 X B2 192.168.20.%, FrLLIRAITTFEECE ML 1R .

#ifconfig eth0 192.168.20.7 up
#echo "nameserver 114.114.114.114" > /etc/resolv.conf #¥5 I dns

#ip route add default via 192.168.20.1  #AN NI ¢
H ZNHC B W 2% A 75 2 udhepe 74

# udhcpe
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3.3.3. WIFI

Wi-Fi {8 IR E #7730, AR sk, o) LUEd Ismod B 8821cu 4KXE)
FETHINE -

#cd /lib/modules/5.4.61-1t37/

#modprobe 8821cu.ko

AT EENG Linux F Wi-Fi FECEAMH, @5 Wi-Fi BEnr PSR R AR
Ao, g STA #UF1 AP #H50, HLeR &L R STA F1 AP #sUA TfE. STA #%

AACVFBERELINE Wi-Fi #m,  AP BUR A Wi-Fi 3, e msiE sk,

#ifconfig wlanO up

Wi-Fi M85 &S wlan0, W R s

#ifconfig wlan0

wlan0 Link encap:Ethernet HWaddr E0:3C:7A:F1:DC:40
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)

3.3.3.1. STA #ERE: WIFI #)5
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#iw dev wlan0 scan | grep SSID
SSID: ChinaNet-ShJR
SSID: TP-LINK 8BF6
SSID: zhendu
SSID: TP-LINK \xef\xbc\x88\xe7\xal\xac\xe4\xbb\xb6\xe7\xbb\x84)
SSID: TEST ZW
SSID: xiaomi_gywl yzd
* SSID List
SSID:

* SSID List

TR TFHERENITR Wi-Fi #5 “TP-LINK 8BF6” |, X/ — /N RH WPA2 I

J7E0 Wi-Fi #4515y EC12345678.

#iw dev wlan0 scan | grep SSID
SSID: ChinaNet-ShJR
SSID: TP-LINK 8BF6
SSID: zhendu
SSID: TP-LINK \xef\xbc\x88\xe7\xal\xac\xe4\xbb\xb6\xe7\xbb\x84)

SSID: TEST ZW

fH wifi_set.sh K47 wifi B8, HFAE 02_Sources/example o
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#./wifi_setup.sh -1 TP-LINK 8BF6 -p EC12345678
conf :/etc/wpa_supplicant.conf

ssid :TP-LINK 8BF6

psk  : EC12345678

device: wlan0

update /etc/wpa_supplicant.conf

startup wpa_supplicant ...

Successfully initialized wpa_supplicant
udhcpe: started, v1.33.2

udhcpe: sending discover

udhcpe: sending discover

udhcpe: sending select for 192.168.1.199

udhcpe: sending select for 192.168.1.199

udhcpe: lease of 192.168.1.199 obtained, lease time 7200

deleting routers
adding dns 114.114.114.114
adding dns 61.139.2.69

wifi setup successfully!

BRERIRGES

#iw wlan0 link

Connected to ec:26:ca:6a:8b:f6 (on wlan0)
SSID: TP-LINK 8BF6
freq: 2412
signal: -60 dBm

tx bitrate: 150.0 MBit/s

W% IEE I, AT T S, WK TR 1R

BAFBIRRR  RA: VL3
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ping baidu.com

PING baidu.com (110.242.68.66): 56 data bytes

64 bytes from 110.242.68.66: seq=0 ttI=47 time=209.845 ms
64 bytes from 110.242.68.66: seq=1 ttI=47 time=203.668 ms
64 bytes from 110.242.68.66: seq=2 ttI=47 time=116.356 ms
64 bytes from 110.242.68.66: seq=3 ttI=47 time=126.607 ms

64 bytes from 110.242.68.66: seq=4 tt1=47 time=199.377 ms

M INREAIES , T AE"/etc/resolv.conf" A I 2 "nameserver 114.114.114.114",

RSN R R IREE e nb e bt & L U

3.4. 58O

THHER— M R ENL, &8 HP OUT/MIC IN #%£1.
R

#aplay /etc/test.wav

xE
$ mic_in_test.sh BIAFEFHE W BIEABOCIF RS, #EAPEBCCIE R SE, AT T A
A, A HPU 2 58 M AT 8 . 4%"Crl + C"&IERH 5, 2 S8 U RAE N "test.wav"
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tinymix set "ADC]1 Input FMINL Switch" 0
tinymix set "ADCI1 Input MIC1 Boost Switch" 0
tinymix set "ADC]1 Input LINEINL Switch" 0
tinymix set "ADC2 Input FMINR Switch" 0
tinymix set "ADC2 Input MIC2 Boost Switch" 0
tinymix set "ADC2 Input LINEINR Switch" 0
tinymix set "TADC3 Input MIC3 Boost Switch" 1
tinymix set "HpSpeaker Switch" 1

tinymix set "LINEOUT Switch" 0

tinymix set "MIC1 Input Select" 0

tinymix set "MIC2 Input Select" 0

tinymix set "MIC3 Input Select" 0

tinymix set "Headphone Switch" 1

tinymix set "Headphone volume" 7

arecord -Dhw:audiocodec - S24 LE -r 16000 -vvv test.wav

PAT W R ar 4, HHUE IEE B testwav" SIS, IFHAFERE . KREIR,
" Ctrl + C"I5 1L BT

rate : 22050

exact rate 1 22050 (22050/1)
msbits :

buffer_size

period_size :

period_time : 124988

tstamp_mode : NONE

tstamp_type : MONOTONIC
period_step : 1

avail_min : 2756
period_event : 0
start_threshold : 11024
stop_threshold 1 11024
silence_threshold: 0
silence_size : 0

boundary : 1444937728
appl_ptr : 0

hw_ptr : 0

A HBRBHHBRGHHH + | 46%"C
borted by signal Interrupt...

A HBHBAHBHBHHBHBHAHRRS  + 46%

37



)" {ZfER nemumes
EBY TE internetof things application expert %ﬁ:mﬂa ?E% }_l&jg V1.3

T113S4 3% M s an AR S K8, 7524 MIC3 gain volume FIEUHEE N 0. FHEE
THI SR A

tinymix set "MIC3 gain volume" 0

4. BHEHER
% Linux kernel FFJR#-X:
https://www.kernel.org/

% 4 SDK HiHIF A e

5. BT

E1TIBAZR
WA | BN %S A& 5 (8] il Rt it
V1.0 | ¥IFE 24-11-12 HSL WYQ WFX
V11 | &k 2.2.3 45 24-11-21 HSL WYQ WFX
V1.2 | dInpeE & sh A 24-12-17 HSL WYQ WFX
V13 | BieE T i 25-3-17 HSL wYQ WFX
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6. KT A

BEEIEE: 4000-330-990
FARTTEr: support@cdebyte. com B https://www. ebyte. com

w ke VYT AE AR T T DX PG X OKGE 199 5 BS #k

@) REMZEBRFRHEERAE

EBYTE Chengdu Ebyte Electronic Technology Co.,Ltd.
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