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BLEH) PR, B mkRe . 0 F 8 &% . Timik 1GHZ, 1GB/2GB DDR3, 8GB eMMC,
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brifE 3.5mm SEARFEHALEE D, ANEIRE, JRAHER AW X2 BIWLEE 3.5mm RS IE T 5 5

1.2 B4

FCU1201 ik AUzl Socid T b |5 . B

K NXP (17 i.MX6Dual Lite 4bF 48 (8 &l NXP i.MX6Quad AbFHL) |, =ifkfe. (RINEE.

E74 TN B = N W B ER T B

Sz
H

o

www.forlinx.com



4])}(" KiiagA Il Product_UM_Android6.0 R4t

FORLINX EMBEDDED FCU1201 #r A\ 3 i BT
1.3 BHSH
W& iR
CPU NXP i.MX6Dual Lite NXP i.MX6Quad
ARM Cortex-A9 X% 1GHz ARM Cortex-A9 JU#% 1.0GHz
RAM DDR3 1GB/2GB
ROM eMMC 8GB
M A FdE TF REET, FRSCHF 64GB (5D
MahiEE 15 MEQO9S #ib, Fim EC20 Fitl;
YEPE ) 4G/3G/2G. T EELE 4G/3G/2G;
KHPRUHE SIM R (RS 75 4G AR
ESAM T H ESAM 58, 1SO7816 #hil;
CRIRLERE IKE), F P E AT SERR S
PSAM Y HE PSAM £

KA HE K Mini SIM R (RIET7AH “SIM” rilD
RERMEE WS, HETRR

IS 4 %, Tk AR RE

fihri%i&: 1A 30VDC/0.5A 125VAC / 0.3A 60VDC
L. 3.81mm (8] FE 4k v

SIES R 1PN 4 %, JeRERE R, R 3.81mm [AlRE 4k T
BROABCE Jv: HILHIERIA, 3V & 24VDC ##E e HF, 1VDC LLF
HE AR T
JRATRCE . N ERIRBERR B 0 BV MR, AN TR A
iR e 4 1 K FRUE DVI-I 4 2 ;
FIL LMTO70DICFWD-AKA i i B 7 4
Mini HDMI$2 [ KA ARHE mini HDMI 4
by Fl 230§ it CPU 7 — i GPIO &[T T Ml S5 LIRS 5

HRLR R B /D YRR R RISAT 15 75

WS FERL AR BV T HIR R, 4i% H R R R 10%H, LK,
DL R 40 B R IR 5 80 A 57

H O (L5RS-485) | UART1: =£kifil# 0, DBO i, AEMEE, Hl5ehril 2 Console
UART3: 7ENLNHE# N RS-485-1, FGEHE 1.5KV, e P02 5547
UART4: {ENLA N RS-485-2, [ IR 1.5KV, & e Y22 B4
UARTS: #zsifds, =4k, Zunrsld, JEkms

USB 14~ USB OTG #:11, KH#rifE Micro USB 4 4
14~ USB 11, KA briE USB A B4
CAN BUS CAN1: CAN2.0 B, 1Mbps, FEEHIE 1.5KV, L IIZEEH
CAN2: CAN2.0 B, 1Mbps, [ E 1.5KV, & PZpiH
DL 94 % FrifE RJ-45 12, 10M/100/1000M F i&
W 7 FIWi-Fi % FH F23BUUM13-W2/BL-M8723DU1 Wifi f&dk;
% ¥ IEEE 802.11b/g/n 1T1R WLAN and Bluetooth 2.1/3.0/4.0
SIS K% RTC it A RX8010SJ;
BREk CR2032 Hijth, w] & /bYEkr 1 LR
=R 3.5mm FrifESLAAR R ELAE R, B R TE

AIHE B AW X 2 MW\ RE Y 3.5mm HLF TE 1 % 11 (PCB A3 Tl B 4 s A7
B, EPIEORITALD

AR 14, HTRGEEN
Bootiz i 1A, SEAEEFENAEM, 1T RS0
HLYR 5 D AE BERE: 12V, B&REBRY

B A4 5% LMTO70DICFWD-AKA ¥} i i 25 5 (R S ThEE N 5.1W
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R~} 100mm*147.5mm*41.8mm(K:* %5 * )
w73 8 H ®3mm 24T
TAEME MBFE: 5%~95%, LhtiE.

TAEREE: -40°C~70°C (3F: WIiFi B T/EIREE A 0°C~70°C)
TEfigIEEE: -40°C~85°C (3¥: WIFi 7% B H-40°C ~80°C)

1.4 KESH

R H iR

BIERS Android6.0

XM RS Ext4

GCC 4.9.x

RS485 P2 485 iR~

e 10M/100M/1000 FIE R AR, SCREERES/ZhAS 7T IP Mk, SCHHEEL
MAC His 3

WiFi Y STA. AP Ui

4G %% ME909 #itl, #ix EC20 Bk, ZHrfesl. Bl 4G LM IjRE
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B FCU1201 IhBEN B
21 EOREE

4G Net 485 CAN o o ® & RX

Power a X
L1 i i (L] status e gphone

SIM
TF HOMI

Boot Reset Q I

=
R:éﬁgéw »

© EEEHERE
wmeesnen =5 B

Console Reader Net LVDS

B2 ANEOE
2.2 HJE{tH
AFE SN DC12V, KRR ALERL 2 A 12V 2A.
SE A i B

5|5 | 51T EA
1 HLJEIEM, DC 12V
2 Rir
3 YR, GND

YR O A RS W] IR I TR AT s, R

4
CPU A —i% GPIO L[ TH TH AR JUREs, HoM kT 8V I, % 10 s f, Ahsc

Ef# PG T RisE: RZNIKAEST, R PG ZATHE K.
éﬁl\*ﬂ%ﬁﬂmﬁ}:, ARG ETIHNE B EA MR, RN TR EK PG AT M. BAHRAER
DTTUERF RGAT 15 4, RN MR RENLA AR BV R, iz RIS EIT 10%, ALK,

Lo A ¢ i e IR 2 BUR A

2.3 FiRED

FCU1201 AR DE M EARIRET N Console, tE fis:

P H# O Console HTEEWR TG R, ERNHRKD, AMieH.
. ¥ PC Al FCU1201 #4155t /) Console i it XU EELAZ X ) A 1 £k 4 .
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2. I A&y (Win7 Ry n] LAE H“H P 7EN T H\putty.exe”) #4740 NI % & -
MRYFE I CERAT R PR O, JREAM L& 1] SRR BEMHCNE.,

ﬁ PuTTY BB oy
Gar Al H
== SRS
e FSIET sefE—1Ea0
o "‘_iﬁgg EREFIRERO (L) COM4
i BRI
Eﬂh e ggfﬁﬁz (s)
i #4853 (5)
£ Btz ()
g i;‘gﬁ@- BriltiE i (F) i w
= $1i2 R F) XON/0FF =
feiE
.. Telnet
. Klagin
- SEH
70 B
ﬁ PuTTY BEE *
TG
B i 2 PulT! SidEAinE
=t BRI
T ST0 () I (F)
RS |coms [|115200] |
SRarle Rl
&'mahm (O Raw O Telnet O Rlozir O 55K @ 20O
EE A RIFEEE 2R E RS
B (R
- R ;
i —
i e —
. 18 1RTF )
.. Talne
ore Bl (0)
[r-Z2H
=-1a
B O ()
(@ =21 0 M ® BFERLY
ZF(a) LA ()

RGN SR R BR300 115200, 8 fr¥dlafs, Joarfhiede, 1 frfsibfr, THdmmEsl. wE %
JJe, A B FCU1201 #fil s oot il LA B EE 1.
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U-Boot 2016.03 (Feb 15 2020 - 16:48:24 +0800)

i 3 996 MHz (running at 792 MHz)
ed Commercial temperature grade (-20C to 105C) :

POR
bresp

PFUZELOOD ID=0x10
FSL_SDHC: 0O, SL_SDHC: 1, FSL_SDHC: 2
warning - bad CRC, using default environment

in 45 ms (24.4 MiB,
reg 0, flag_set O
Flash target is MMC:2
Net: FEC [PRIME]
Error: FEC address not set.

autoboot:

00 inmit=/init vmalloc=256M ang

Tree blob at 0o
e fdt blob at nnLJTuuDDD

ine ge ...
ng D : i ce at 1400000, end 14f0f909
ch to Tdo

starting kernel

Booting Linux on physi

_n1r1u1171ng group sul
ng rgruup suk

L1n| € 3 ot i o .

CPU: ARM . AR ( )

CPU: PIPT / L 5 ion cack

Machine model: Board

2.4 FRRARCHE

LVDS {5745 B2 ) H BE A 454 57 75 BEACHE S5 AR ], £E FCU1201 Ja3lm,  n SR Ak e AR A 4 w00
FIRERHR IR, SRR, BT R

JRBNERIAHES I R IED S ILRRIR A BTG N A (ERBE IR, AR
e, RJE R AR AL AR .

12 www.forlinx.com



4])}(" KEEHg A 1l Product_UM_Android6.0 %%

FORLINX EMBEDDED FCU1201 #r A\ Uil ¥ oo

o AHME R, R RHE R IR L,

Car R D SRR RENEE A R

FARMES, SERMEAIERG,  CFED REHENE =R
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FEARHER

s T RHE S IE

Chnh 1D S8R5 28N 55 DY AR

FVARHE R, SRR A IER L, CFED REFEANERE —MRME A
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R ARHE R, R ARHE AU IR O,

CI D REHESE

RHESE R, R RRHERE . (Ul R D
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fiph FE A U 58 B o
ER:
WERAERSHAE S, I BoRPFE, ARTCIEAE ) B A A, R R HE TR A, v DU BAs iy
N HFEST “Calibration Test” , @ ASHERE 744 B8 IR A0 SR F IR AE R AT o

2.5 FHMH

BN
]

R HEN
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2.6 DI. DO

2.6.1 EOUH
DI. DO £k K:

b RN LIRS RS BTG 24V 2 N ITT 6 R RS S, 3V DLE AT, 1V DU G,
KN T R I A 17, IRATARSR I 2 Tk, BB NI BV (i, AN UM 5 2t
2.6.2 WX R R

W& REK AR IR AR
/dev/gpio_input 0 DI1
/dev/gpio_input 1 DI2
/dev/gpio_input 2 DI3
/dev/gpio_input 3 Dl4
/dev/gpio_input_3 POWER GOOD
(st AU
/sys/class/leds/do1/brightness DO1
/sys/class/leds/do2/brightness DO2
/sys/class/leds/do3/brightness DO3
/sys/class/leds/do4/brightness DO4
Isys/class/leds/run-red/brightness RUN RED (414
LED#57~4T)
/sys/class/leds/run-green/brightness | RUN GREEN (%
LEDFR /R AT
Isys/class/leds/wifi/brightness Wifi i 5 47 i
Isys/class/leds/gprs/brightness 4G Y 47 )

2.6.3 DI JU5Rk
£ FF A “Gpio Test’ i DI DO MiAFEy, M “KEY” &, #tA DI it .

17 www.forlinx.com



.

ISR A 1L

FORLINX EMBEDDED

Product_UM_Android6.0 £4;
FCU1201 fix A\ X3z il 5.0

0909.

'\1" io DI” H-;||| ) ?GPio D yio DI4Powe
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2.6.4 DO i
1E L 541 il “Gpio Test’ i A DI DO JHARYF,  sief*LED” i, JA DO .

B Led >
Q@ Key s
Quit >
[
d Q (]

19 www.forlinx.com
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® )2 29,292 ¢,¢

DO1 DO2 DO3 DO4 GPRSGreen Red Wifi

d O (] :
K DO X NI bR 2 Mt BLAE RS, MK N4 b, (ERERIR led M58, DO R Rl FIE.
HLPRIZE R 38D o

DOOIOOONOK

DO1 DO2 DO3 DO4 GPRSGreen Red Wifi

2.7 £0
2.71 LFUH
£ PiBH

51 51 By B
A1 RS485 1 Data+
B1 RS485 1 Data-
A2 RS485 2 Data+
B2 RS485 2 Data-

20 www.forlinx.com
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51 51
RX g BdE Rk
X 80 K%
GND B
5V 5V HL Y
12V 12V HL Y5y
2.7.2 REEHI MR R
& REHK AR IR B IR
/dev/ttymxc2 RS485 1
/dev/ttymxc3 RS485 2
/dev/ttymxc4 Reader

2.7.3 RS485 i

LA RS485_1 M, sl At RS485 He, N M Bon NiHE M ¥4 15 s A4 AR BN AT
AR J7 1% LS B R, K RS232 % RS485 HLHURI FCU1201 1) RS485_1 2 M4k, %+

Jr W F R

== et

RS232 A
To

RS485 B

M5 = FLTH Forlinx-serialtest it A\ & O TR 5

Forlinx-serialtest

FCU1201

RS485

CONSOLE

LOOPBACK

SEND 01010707

s SETUP &I & i B & D23 HUA, R E—2%,

21
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Serial port setup

Auto clear

yes

Display format
char

1%&# CONSOLE 47k, 78 & iEHERI N forlinx uart test.....bz J5 &y SEND 24 [/ PC i & 1% 5
2, PC i D12 2 A .
]

Forlinx-serialtest

abedefgabedefgabedefgabedefgabedefgabedefgabedefgabedefgabedefgabedefgabedefgabedefgabedefgabedefgabedefgabe
defgabcdefgabedefg

Auto ms
orlinx uart test,....bz

m 5126 R:126 Sdewsittymxc

4 o} m
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JUIi AR b BIFRIRAT Jy Reader, JEERBEXS4h BV 5 12V A,

Reader #M& 4% LR 700 T
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]
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2.8.1 FlexCAN £& 518

1t B
Gl 7] B v B
L1 CAN1 L
H1 CAN1_H
L2 CAN2 L
H2 CAN2 H

A B B AR IR AR
can0 CANO

can1 CAN1

2.8.3 A
B CAN #2105 CAN I T H ) CANL Al CANH ZEH207 J5 FF a6
FT9F Can Mi{F2 7 CanTest, riili Setting #E AN E 1, EFENHA Can 8217, FFREMRTEM
W, P HEX A e /i AR IE SR, B 5 pls IR 7] 3 5 .
™
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1122334455667784
I—l Setting I BT

]

q W e r t y ' u (o] p ‘ €

a s d f g h i k l
+ z X C v b n m I ? 4
k

2123 ; ®

v O O ;

FCU1201 KiEEsz 5 an .

i STesd

canlrecived: canid=1 length=8 data:11 22 33 44 55 66 77 88

canlrecived: canid=1 length=8 data:11 22 33 44 5566 77 88

L
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Setting Send Quit
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BEHESD) EEEE0 SMEES FE0 EsN EHH O ES0
CANZEEE
Mgl | PoEmE |~ hiesd #hdBbE | MNID: |00 00 00 01 CAHRIE: |1 ~ SRS Ol nigde
#iE: 11 27 33 44 65 66 77 88 | ‘HESEE EEEEER: 10 ns [#iEEK
ik Sy s L= e T T
CANER TR 75 (:?g;?,ﬁlnuﬁ (B¥EIIS) B o Eiles it
A - L
@z % RE BT B | Clomims
SR RiEl FEE: AiE2
MAZER: 0O MHEET: |0 Hrlatsig. (0 MHEEE: |0 MREET: 0O tikateim: 0
FE  RuAA MIENRS  CANBIE  fiHiE 1S R R KE HHE "
@) 00009 09:52:59. 225  Ox1203E7 chi it 0x0111 #riEmG  $TEME  0x08 x| 99 Ak BE CC ID EE FF 00
@ 00010 09:52:59 466  0x120D89 chi it 0x0111 #riEM  #TEME 0x08 x| 99 Ak BB CC ID EE FF 00
@ 00011 09:52:E9. 735 Ox121774 chl it 0x0111 #riEm  $TEME  0x08 x| 99 Ak BE CC ID EE FF 00
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@ 00018 09:63:16. 723

chl RE 0x0001 #HiEmhd  4TA00 0x08 x| 11 22 33 44 B6 66 77 &8
chl 00001 #Frigng  feHEME 0x05 x| 11 22 33 44 BB 66 T 83
chi 0x0001 H 0x08 x| 11 22 33 44 B5 66 77 88
00001 # I I 4 &8
chi 0x0001 3 o 0x08 x| 11 22 33 44 B5 66 77 &8
chi 0x0001 3 T 0x08 x| 11 22 33 44 55 86 77 88
chi 0x0001 3 T 0x08 x| 11 22 33 44 B5 86 77 88
chi 0x0001 5 T 0x08 x| 11 22 33 44 B5 86 77 &8

@ 00020 09:53:17. 145
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@ 00023 09:53:17. 884
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2.13 & EHRE (RTC)

WRFEBLEMNA, BN BCE S

= 3% Hi1252
wE Q
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s @ EEHENE

O EHNER

R

©  BEEE L

& | @ XFVEER

< O O

Mep <O mwRem PRI RT DS B RIRIN 1), ELYE 6 07 PR )47 R
HR:
i RN el TS Bty °* 7 K
p * 7 A AE, B ITIEAERIR RTC Tk

33 www.forlinx.com



4])}(" KEEHg A 1l Product_UM_Android6.0 %%

FORLINX EMBEDDED FCU1201 #r A\ Uil ¥ oo
[~ | $Wwo H1z52

<  BiAfedia
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ERRS RN
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fEF 24 (B
T4 1:00

sy “BCE 7 A BB BB, AT PSR W R, RGN 8] B E S
MBI CEFPER T .

2.14 PUKRITIAA

IR FFT IR KM
2A4TIFLLR M2 J5,  wifi THREK AN REEH .
DK U7 40 F -
H SRR 1l 4G B HOCH] wifi (45
HER AR — A, W& —MR, AERSR M 2% .

1 s, e B .

# fregseale”

X H p5 7 Configue Ethernet, 1] LA H DL W L B 71 «

34 www.forlinx.com



4])}(" UKEsiIR A 1l Product_UM_Android6.0 %%

FORLINX EMBEDDED FCU1201 #r A\ Uil ¥ oo

Configure Ethernet device

Ethernet Devices:
ethd

Connection Type
(® DHCP

() static IP

CANCEL CONFIRM

% BT DLk LUK N % %% eth0, #2504 DHCP. Static IP, f1i%# A Static IP ,H4 IP Hudik,
TS, DNS %75 ZLHCE N BT b 3858 LUK I 245,

IP: 192.168.1.2

FR#L: 255.255.255.0

DNS #ifit: 8.8.8.8, MocHuhl: 192.168.1.1

fic & 52 ik Ay confirm, {#7F R E .
2. WRFEAT EM, i Advanced Setting, AT 3 H A R FC B L -

2.15 WiFi
2.15.1 WiFi ZhEE R,
WiFi Rk~ K-
9,0
Wi-Fi
ER: ME WIFi B, B 4k 15
WiFi Ml ] wifi&Bluetooth — AR, LW E, FmEin T
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3w 0 H1254

ciscosbwifi
EEE

ciscosb2

v. HUAWEI

v Forlinx_CAIGOU

v shwifi
- forlinx
L A 113

. tlanhedianz

4 () 0
M WiFi #Z 20 H AP J5, SUFIRFIEARERE 4.
M T WIFT AP BH7T3E8:, MNBR T &R, EERIN)E, wnT DU ) g S 48 S
X A ERE I WIFi AP, R ERIA T 403, 1E Settings FH1f0 v LLE AT “H4TH/CH” HFK,
Android £ H s TR .

2.15.2 WiFi S 00R,

FCU it 4G siLUK MR M 28 1), Aadt wifi i =M%, al Lo g
Settings->More->Tethering&portable hotspot

Settings

Wireless & networks

¥ WiF b 1 Bluetooth
()  Datausage More
Device
4}  Display A Sound &notification
&  Apps kR =  SstorageaUss
i Battery = Memory
- Users
< O (]
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E I R

= More

Airplane mode

Tethering & portable hotspot
VPN

Cellular networks

R Mobile plan

U R
&  Tethering & portable hotspot

USB tethering

USB connected, check to tether
Portable Wi-Fi hotspot

Set up Wi-Fi hotspot
Android4P WPAZ PSK portable Wi-Fi hotspot

Bluetooth tethering

Mot sharing this tablet’s Internet connection

< O O
SRIGBEE A “Set up Wi-Fi hotspot”
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Set up Wi-Fi hotspot

Network name

AndroidAP

Security
WPA2 PSK

Password
ssssssssssss
The password must have at least 8 characters

[] show password

Select AP Band
2.4 GHz Band

CANCEL  SAVE

WHE R, S SAVE, &5 i “Portable Wi-Fi hotspot” , JF )& #5

¢  Tethering & portable hotspot

USB tethering
USE connected, check to tether

Portable Wi-Fi hotspot
Portable hotspot AndroidAP active

Set up WI-Fi hotspot
AndroidaP WPAZ PSK portable Wi-Fi hotspot

Bluetooth tethering
Mot sharing this tablet’s Internet connection

THHER ST, EHEEREET .
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11:30 Q

3878 AR £F RN = @

ToE M 45

AndroidAP
EiER

forlinx

ciscosb1

AWHST_DZ_01

caicaicai

Honor 10

2.16 Android USB &Mk

RGIE1TZ )G, £ USB host Eifi A\ USB A7, f@fﬁ%ﬁﬁﬁ?ﬂﬁ?ﬂﬁﬁﬁ%ﬁ“"’, ] L
br#%AE Android R4t .

217 TF RIUSB 4505

¥ TF REL USB fAf il & d A -
WPERCE, LT i

40 www.forlinx.com



p WEHEAL

FORLINX EMBEDDED

Product_UM_Android6.0 £4;

FCU1201 fx A\ x\4% il 5T

=0

wE

P il

¥ WLAN 2 EF

O #EEEER B%

B

1 =5 A ErEEmEA
s HA = EEeE use
W Wt E pF

2 AR

Fwodizs
Q

e « = Fhtig&Muse »

(SR N

» BTN

¢ TFfERE use

ABERRE

114 vs

1M 5.67 GB

RS FiEIeE
= 2R 114 M (567 GB)

EREEEE

W2 IRV F W6 I M- -EM-EHL
BffH 6.41 MB (H 7.39 GB)

SanDisk SD &
BfEA 174 MB (3 7.40 GB)

ug

BfEMA 162 MB (3 14.84 GE)

13

i3

13

I R DR A B A SR B S AT A, IR EAR R, W

SanDisk SD £

BEEMA 174 MB (3% 7.40 G
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@3 o 1255

Android

& 8R148
LOST.DIR

- 19805E181...
Music

- 1980EE1H1..

e testhmp
WEE 2017E3Rs. 17 ME

test.mpd
i 78178 163 MB

ﬁ timg.jpg
B 252 KB

2.18 Android 4G %5 MR

L), BRIA 4G B b, KRB CamE.
4G BRFC P SCRER, Hf MOVERE, ANRIRL, TRERLUIUN, RIRLZ KRR ERCK
R, JFARRAL B E. TR
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FITF S0, REMS Y 0T .
ER~ ]

BE-T

— s & https//www.baidu.com/

[ T ]
Bai®EE

@ EEApp

FEEAPRIET, BALSSHE

2.19 ESAM. PSAM i
ESAM BIRENLFE AN, H DIP-8 33+, PSAM A Frdid e 25 mini SIM R, 3% % e 4

st AT R A, R -t
)
PSAM

RS T, %3 ESAM PSAM Test Tif

EsamTest >
PsamTest >
Quit >
k
< O ]

WP ESAM B PSAM, sk Test, 7ESCAHE P 4 tH sz HL R 45 S
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recived:b01210210100000000d5c73000
nativeStopEsam ret =0

poeogsoooa

SEND

2.20 S~

2.20.1 LVDS #: Ol

KU YR, # LCD b 4% %2 LVDS # 11, LRI IR Box, fl#i 5 ol LUE A o BB BOSCHr
LMTO70DICFWD-AKA i it . 7~ 45 o

2.20.2 HDMI £ 0,
AHK HFRAE Mini HDMI 82100 88, W R K

2.20.3 XU IR

ZRRAE 2 A BoRBE RN R RO, MRRET 35K 2 A MP4 # 3R AWL 1 51 3 2572 s AR
FF.

TEVE B> E %4 A1 USB S B AR NI U 25505 SD £, 75 HE mpd SO #1526 47
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¢ BiEFom S
g System Volume information EHE..
2A25H
a.dth
& 3H48 48.00 KB
= MobileAssistant_1.apk
W og0E cerme

[ Mpeg4_SP1_1920x1080_30fps_9346kbps_MP3_4BKHz_64kbps_2ch.mp4
201B5E7H1.. 163 MB

£l rootfs.tar
19805F181.. 20.86 MB

B

Settings.apk
T 38108 4570 MB

test(1).mp4
= 20165108, 2.99 MB

PR FfE=SiE
Alarms

= 38128
DCIM

- 38128

Download
- 38128

Movies
ol 3812
Music
& 38128

Natifications
= 34128

e =

4 @] O

SRJG BT FEF Test_DualPlayback, sidif#%4fl“Play the video” (5B E MR A #8714
A5 AN 0] ] HSC #4388 have no video) ,  EIFZE 2 N BE_E 3% TEOAS [3] FR AR
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FSI Test_DualPlayback

video displayed on HDMI
fstorage/emulated/0/test(1).mp4

video displayed on LCD
fstorage/emulated/0/Mpeg4_SP1_1920x1080_30fps_9346kbps_MP3_48KHz_64kbps_2ch.mp4

r |
Play the video

e BN R LVDS &R, 8 AN B HDMI &R .

2.21 REEMNM

1% Reset #%4l, RS RIE)S . [FN RS CDETEI RS 8 s E B .
Reset #Z41tnT~ &:

Reset
2. 22 Watchdog ik

rith Watchdog #2 3t N\ S 1 «
o

dog

Time Interval (s) :| 30

B | L 3

Start Feed Stop

p

5k timeout interval(s) .5 N& 1 & 3,
sy Start FFEAEIHES, MUHEE] 0 JFE S
M Feed AT — KIS, BITHI F BT F 46T, 55 Stop FEIEE T 1.

FANED, AR DY 1-30;
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$F =% Android ZEiFEIFIELEE

3.1 %3 Ubuntu 14.04.5 x64bit [ 95315

FEIX B P8 Ubuntu JERNLIEAT 9Pk, ubuntu ERUALIK 223 508 WA 1, FRAT3R4E
Android6.0 [f1{LiS7E Ubuntu14.04 64 f7 2248 K gl i@it

AN, RN F SR T B SO R R IR AR R RAL, ATE NS

vE: HEFHREEELIESE: Core(TM)i7  H7E: 8G PLE;

3.2 ¥4 Android RETEENE
Android F 5t % P75 22— Lo T HAL . AT B AT A 20 DR 0 THSL SRRSO L A IR I 1R TR
W, GRS AE 22 25 v H 3 X 248 W O 1055 1 4 DL AP BRI AT 223
1. 2% 9% P Android 2 E )4
# sudo apt-get install bison g++-multilib Izop libxmI2-utils

2. BRI RE R I N $R s 5 A G A

Mote! This command requi

on your host.
Press return to continue i R E

Do you want to continue [Y/n]? Y BT A “Y” SR A

3. %% JDK:
JDK ZHA java PRI, ©E T JAVA REIS/THE, JAVA TEAM JAVA JEREZEE.
#sudo apt-get install openjdk-7-jdk

The following packages will be upgraded:
tzdata

1 upgraded, 26 newly installed, @ to remove and 408 not upgraded.

Need to get 61.8 MB of archives.

After this operation, 184 MB of additional disk space will be used.

Do you want to continue? [Y/n] ¥

WARNING: The following packages cannot be authenticated!
tzdata tzdata-java openjdk-7-jre-headless openjdk-7-jre xi1lproto-core-dev
xtrans-dev openjdk-7-jdk

Install these packages without verification? [y/N] ¥

#E java BOR(EE 1.7 BA)
#java - version

orlinx@ubuntu:~% java -version
java version "1.7.0_ 181"

DpenJDK Runtime Environment (IcedTea 2.6.14) (7ui81-2.6.14-0ubuntu®.2)
penJDK 64-Bit Server VM (build 24.181-b81, mixed mode)

Fe: @ P AT DAVEE B MHT java MR, AHIUE java ML, B java JRARRAIER,
R A G R NRMAR R, RNt root TR JDK JE/EEEM T TEER java Ak, PR
T 203047 9 AR AT
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3.3 Android RZ g%
3.3.1 mFRTHIHEE

WY RS swap X K/, # swap 70 XA & &t ligm e Android YRS, ¥ 4G,
B"HE swap 4 XIEHL:
#cat /proc/swaps
FESESRAE—Filid g swap SCHEIT7 2RI swap 73 X R/NHHEVET 1, WIHE NS5
#sudo fallocate -14G /swapfile
#sudo chmod 600 /swapfile
#sudo mkswap /swapfile
#sudo swapon /swapfile
#sudo vim /etc/fstab

T /etc/fstab SCAFf G dsInin A %% /swapfile none swap sw 0 0

android_6.0.1_2.1.0 24 ¥ERLA android_6.0.1_2.1.0.tar.gz £/ T- FCU1201 i A 4% i B2 76
_Android6.0_f /7 % ENAndroid\EFE\. e #% U1 3] ubuntu S04 e /work/forlinx T;
*

By 1k 2w P M AN B B, 1R S A M R ) BRI H SR T .
T SeffE Android 5D, A A
#cat android_6.0.1_2.1.0.tar.bz2xa* > android_6.0.1_2.1.0.tar.bz2
#cd  /work/forlinx
#tar xvf android_6.0.1_2.1.0.tar.bz2
AR
Android X #%if & : android_6.0.1_2.1.0
Kernel 7 & : android_6.0.1_2.1.0/kernel_imx
Uboot fi7 & (Uboot-2016) : android_6.0.1_2.1.0/bootable/bootloader/uboot-imx

3.3.2 4%i% Android LR %

e BT R ER ARG SO R B RIS 225 K uboot, kernel B S RGEMUE, ANHERE P B G 1E A #%
S uboot, ANFRAEF IR TTIE .
%P android6.0 FENIZH K, $UTLL N4
#cd /work/forlinx/android_6.0.1_2.1.0
# source build/envsetup.sh
#lunch sabresd_6dqg-user
make -j8
¥
1. Android 14 I R 75 ZEAE 2 LA /NI R[], B A] K 400 FE A G B8 17 5
2. Ui 4R 15 42 #E android_6.0.1_2.1.0/out/target/product/sabresd_6dq/ F4E R, 435172
boot-imx6qg-c.img (4% ) . boot-imx6dl-c.img (X{#% ) . recovery-imx6q-c.img (JU#% ) . recovery-imx6dl-c.img
(W) . system.img. u-boot-imx6g-c.imx (VU#% 1GDDR) . u-boot-imx6dI-c.imx (X{#% 1GDDR)
u-boot-imx6q-c-2g.imx (JU4#% 2GDDR) . u-boot-imx6dl-c-2g.imx (X% 2GDDR) .
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3.4 eMMC HFfER4XE

N R £ Android i 1F £ S IeMMCAEfif 85 70 X A5 B -

S XA B4 12 P XHRG W&
Bootloader
Boot0 (Jazh51 25 1KB 1MB N/A bootloader
X)
N/A Boot args 768K 8K N/A Boot args
N Boot boot.img .
Ny
FEaX A1 A 8MB 16MB (kernel-+ramdisk) boot.img
R Recovery Boot.img .
yA
FHKX 2 RN Follow Boot 16MB (Kernel+ramdisk) | "€COVery-mg
N Data ) FIRTEE X FHRATAit 2 50 N P S0 40
yA
T 4 AR Follow Misc " ext4 i {t/data A H Smntisdeard))
— System Follow extd HH Android % 4 X f &
AN
AR5 (RG451X) Recovery 8ooMB /system Isystem H3%F
‘ Cache Follow . Android H 3k i OTA J %
2AN
WIS X 6 R System 512MB ext4. H:##E/cache image 1) X
. Device Follow extd FEIAE X .
AN S
BT CGBL&Z XO Cache 8MB /vendor FRORAF i MAC S SC A
. . Follow T ERAF bootloader 15
2AN
WHIrIX 8 Misc Device 6M N/A G, e
WX 9 Datafooter Follow Misc 2M N/A
NN Follow
B IX 10 Logo Datafooter 10M vFat 1545 log B Fr
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BT RGEEH

AFE SR E AT OTG BT EfF, TF <58 [E 1

41 %5 Android6.0 &

> BRERNES
1. # micro usb F 5 £ E R R otg #2100, BURZ T A — w3 pe # usb %1,
2. #T7T Android\ T. E\USB %5 T. A\mfgtools-linux4.1.15&android6.0 ] T mfgtool2-qt-OKMX6-C-emm
c.vbs .
= Android\ . H\USB %t 5 1. H\mfgtools-linux4.1.15&android6.0.
> 15 Android6.0
1. EER, HEHES T HE H\Profiles\Linux\OS Firmware\files\android\okmx6 K4
u-boot-imx6dI-c.imx, u-boot-imx6q-c.imx, u-boot-imx6dl-c-2g.imx, u-boot-imx6q-c-2g.imx,
boot-imx6dl-c.img, boot-imx6g-c.img, logo.bmp, recovery-imx6dl-c.img, recovery-imx6qg-c.img,
system.img 14
2. 1GDDR f# i mfgtool2-android-mx6x-c-sabresd-emmec.vbs #175:5,

2GDDR f# f§ mfgtool2-android-mx6x-c-2g-sabresd-emmc.vbs #E4THS .
3. 4k b, 4%{F Boot HEHIFII 4% N reset 4, SGIATT reset 8 fF5ERe S T H R M HID %4 )5 7l LA
FATT Boot .
4. HIXFHGd R, it 4% H B 2 R IR E), R e T S TR B IR & 1 44 FR (HID-compliant
device)J5, #fiZ boot #, it "start", 41T E PR

i MfgTool_MultiPanel (Library: 2.7.0) — e
Hub 1-—-+Port 1 Status Information
Drive(s): I:I Successful Operations: ]
- Failed Operations: 0
|:ﬁ% HID AR R R R | Failure Rate: 0 %
Start Exit

5. whlalg A% A HEHE, S BN AR, SEAEE, HERE5%EM, B DONE ZJEHkS
SER. WELNR R BRI, ol stop, AT exit B HEIAT,

Hub 1-+Fort 1 Status Information
Drive(s): | Successful Operations: 1
Failed Operations: i}
D
|Dane Failure Rate: 0.00 %
Stop Exit

6. WS EM)E, BAoE B EiRshRieT.

HR:
1. ZRBEEN, BRIGES R, FECHRS A EHT T
2. fil# O2 DEBUG (UART1) 1.

4.2 TF REHEMF
4.2.1 HE TF £

R AN FE S {E ] i.MX6Quad/Dual Lite N{# A TF £45:¢5 T.E sdmaker.tar.bz2, ¥ sdmaker.tar.nz2
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#0132 3] ubuntu RGEHMTE— B3, % A/homelforlinx/work;
= Andriod T H\TF 5 T H,
$B 1. fR)E sdmaker.tar.bz2, AW K.
cd /home/forlinx/work/
tar xvf sdmaker.tar.bz2
2. {HiH USB i FIETFRIGEAZEMIUSB il (VMware BHRHLE A R U E B ERLIRE,
o MEA T R URZEEZ BN -

I7 Ubuntu - VEware Workstation E”‘E”‘SZl

File Edit View VM Tabs Help

-2 0o¢|n0=x o

X | J Ubuntu

{mi Home

Ubuntu Desktop

ENEN e

S
To direct input te this VM, mowe the mouse pointer inside or press Cir [

HI&3: i3 ANimx6dl-sd-linux-tools H %

cd /homef/forlinx/work/sdmaker

createSdcard.sh¥s in ] $4 4T AR -
chmod u+x createSdcard.sh

PATHIETFREIIA, B4 G IR S8 imx6qkimxedl, @it S HOk X 0 2 HIESZ (mxedD) iE 2P0k

(imx6q) KEEHTFFR, HIETFRT Zrooth [}, FErootH F 7% il id sudokPuAT i 4.

W%
sudo ./createSdcard.sh imx6q
sudo ./createSdcard.sh imx6dl

PAT bk Jm, AimeF s A SR A, W ROEEEEH SITE R, R

R HE HCMUSEE sda/sdb/sde 7 LIRS A& HEAT AT, tLin B CITFRA R N16G, Nl Hsize
415558144 7ii~ 16G, @M HATILERAEI AN Z FINHEA 2 MU, BURIRE
X DLIRATH R AT 95 -
HHE, HE
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B R R R R R R R R R R R R R R

This script will create a bootable SD card from custom or pre-built binaries.

The script must be run with root permissions and from the bin directory of
the SDK

Example:
$ sudo ./create-sdcard.sh

Formatting can be skipped if the SD card is already formatted and
partitioned properly.

B R R R R R R R A R R R B R R R

LibreOffice Impress Hte images to:

# major minor size name
12 8 16 15558144 sdb

Enter Device Number: 1

Reath, ey, B4, FERUE L.
# major minor size name
e 8 16 15558144 sdb

Enter Device Number: 1

sdb was selected

Checking the device is unmounted
unmounted /dev/sdbi

sdb2 sdb3
15506432

IR A T B R A A R B R A A R R A R H R H A

Detected device has 1 partitions already

Ubuntu Software Center hlow the choice of 1 partitions

B R R R R R R T

Would you like to re-partition the drive anyways [v/n] : vyl

I{AATER, WA
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target/
tar: sdrun: Cannot change ownership to uid 1004, gid 1804: Operation not permitt
ed
target/.gitignore
tar: target/.gitignore: Cannot change ownership to uid 1004, gid 1084: Operation
not permitted

: target: Cannot change ownership to uid 1004, gid 1804: Operation not permit

: Exiting with failure status due to previous errors
Buring th u-boot.bin to sdcard
471+0 records in
471+0 records out
482304 bytes (482 kB) copied, 0.570162 s, 846 kB/s

Syncing....

LibreOFffice Impress
Un-mount the partitiohs

Remove created temp directories

Operation Finished

TF EHE 52 5 7T LLE 3 boot 4 X 1% sdrun I target 4> H % sdrun RN BT 51 S 2%
RE, THBMY; target HXNESHRE R flash {0 F . 1/ BRS84S
u-boot-imx6dI-c.imx,u-boot-imx6q-c.imx, boot-imx6dI-c.img, boot-imx6q-c.img, logo.bmp,
recovery-imx6dI-c.img, recovery-imx6q-c.img, system.img, &% target H 3%, %5 2GDDR 4% i &
¥ u-boot-imx6dl-c-2g.imx, u-boot-imx6q-c-2g.imx & #t u-boot-imx6q-c.imx, u-boot-imx6dl-c.imx 2 J& i3t
ITRERES .

422 TF FEH RS
B b= EL R TF RN FCU1201 1) TF REEH, 25544 B, $%1E boot B [FF % T reset

G, FAFF reset 5 B4 boot Bt TF o #if0 [ 4 [ 208 #7 8] FCU1201 th. SRt lcke, o LA
B S LR

successed??

partition. ..

tition successed!?

-ltth sparse system. .
writting sparse systenm. ing

writting recovery.ing..
urite recovery.ing succe

Update system successed????
Update system successed????

FCU1201 E#r s Ehr. RIRTIEH A .
WA ER R R, W PLEE e~ EA R 2 4 led HH.
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4G Mat
Power

d

TE HDMI . - ]
s Boot Reset '1 _W - TG _I_“'.L

BESER: 2 MT N,
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ft%— S5 R~ A

NEIDY FCU1201 4h7e R B mm:

108.5

- i};ﬁ_ﬁ'_n -
E\:Jx

E

S T g U 0 WY G Y G T VY TN g LI

@

2

MM

Q) ©)
| = ‘
_/ ™\ _f'\_f S\ _('\_,J—\_('\._f _,f“\_/'\_f' \__‘f'\_‘( S _\
) ol
147.5
S.J | ’_
3 Jil Jil,
o e
| |
E
ci?- | ™y
N Ml
UL L% ]
| [ |
| W
gl |
1475
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—_— 2y
M — APK Z3&
SIS APK BB Gi, ATRLE TF F22%, Wy LUl USB 6k (3Esels APK E
BN EAERE, TR

2.1 TF B2k,
I

Settings

Device

0 Display a Sound & notification
&  Apps = Storage&USB

i Battery E .3 Memory

2 Wlsers

Personal

Q Location a8 Security

B Accounts 53] Language & input

&  Backup &reset

i## N\ Store&USB:
[

= Storage & USB

Device storage

133 mB

Total used of 5.67 GB

Internal storage
133 MB used of 5,67 GB

Ptk‘nablc storage

boot

565 MB used of 28.79 GB

>

< O O

mir TF RIFRZE “boot” , @A TF -
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sdrun
& o
Mar 6, 2020

= System Volume Information
Mar 6, 2020

target
& g

Mar 6, 2020

i thIIIeAE,sIslanU.apk
Feb 10,2020 9.67 MB

ITIF APK, RIS ARHKIE, F 2T S VERARIEN ], L SETTING:
&

Install blocked

For security, your tablet is set to block Installation of apps obtained
from unknown sources.

CANCEL SETTINGS

FTIF T VF 23 AR ORI -
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Security

MNone

Encryption

Encrypt tablet

Passwords

Make passwords visible [N 1]

Device administration

Device administrators
View or deactivate device administrators

Unknown sources
Allow installation of apps from unknown sources

OK il :

Your tablet and personal data are more vulnerable to attack by apps
from unknown sources. You agree that you are solely responsible for
any damage to your tablet or loss of data that may result from using
these apps.

h

CANCEL oK

FEVF L HR ARV AT T
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]
Security

MNone

Encryption

Encrypt tablet

Passwords

Make passwords visible [

Device administration

Device administrators
View or deactivate device administrators

Unknown sources ®
Allow installation of apps from unknown sources

FHRFTIF APK, 16 INSTALL HEAT %%
"

v REFA=E

Do you want to install this application? It does not require any
special access.

INSTALL

X
e
dl
P
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W) RA=

/' App installed.

2.2 USB %3

Settings %+ Storage&USB:
B ¥

¢  Storage & USB

Device storage

189 B

Total used of 5.67 GB

Internal storage
= 189 MB used of 5,67 GB

Portable storage

boot
565 MB used of 28.79 GB

13

[

Kingston USB drive

iy
e 194 MB used of 14.40 GB

13

77 U % (Kingston USB drive) :
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8 v

Kingston USB drive
LOST.DIR

= Jan 1, 1980

ScreenMaster
[

Jan 1, 1980

] System Volume Information

Feb 25, 2020

) a.dth

Mar 4. 202

48.00 KB

MohileAssistant_1.apk

Feb 10,2020 967 MB

- Mpeg4_SP1_1920x1080_30fps_9346kbps_MP3_48KHz_64kbps_2ch.mpd
Jul 17,2018 163 MB

= peonlinel541080306472.apk
W Fab 25 0 395 KB

WP B2 APK:

1 selected

LOST.DIR

Jan 1, 1980

ScreenMaster
[l

Jan 1, 1980

0 System Volume Information
Fab 25, 2020

= MobileAssistant_1.apk
W Feb 10,2020 9.67 MB

s Mpeg4_SP1_1920x1080_30fps_9346kbps_MP3_48KHz_64kbps_2ch.mp4
Jul 17,2018 163 MB

= pconlinel 541080306472 apk
W Feb 0 395 KB

)ﬁfﬁ“ﬁi% Copy to:
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1 selected Select all
m LOSTOR GOy 1.
Jan 1, 1980

ScreenMaster
= Jan 1, 1980

= System Volume Information
Feb 25, 2020

) a.dtb
Mar 4, 2020  48.00 KB

: MobileAssistant_1.apk
L 10,2020 9.67 MB

@ MPeg4_SP1.1920x1080_30fps_9346kbps_MP3_48KH2_64kbps_2ch mp4
Jul 17,2018 163 MB

= peonlingl 541080306472.apk
W Feb 25,2020 395 KB

1%+ Downloads H 3%:
K

Save to

@ Recent

i Downloads

# N downloads H3%, 1%&#t COPY, ¥ APK &I E 4 /i H 3
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Downloads

BEN P ERAF A, 1EFEN B H 3 “Explore”

I

<  Internal storage

Cached data
688 KB

Explore

No items

CANCEL COPY
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& ¥

Internal storage

B Aarms
B  Android
(] DCIM

[ ] Download

] Mavies

B Music

BB Notifications

## X\ Download H 3

& ¥

Download

&, Ipdsfzex(www.greenxf.com).apk
" 5.29 MB

= MobileAssistant_1.apk
" 9.67 MB

FTHF apk, &% INSTALL 2%
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v NE=

Do you want to install an update to this existing application?
Your existing data will not be lost. It does not require any
special access.

INSTALL

v NE=

«/ App installed.
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HBEATT e E AR TG BSET T I R B I, i F%
&

(i)  About tablet

ME o B4as

Settings Q
2 Users
Personal
Q Location ﬁ Security
k 9 Accounts @ Language & input

'+ Backup & reset

System

(0 Dpate&time T Accessibility

= Printing o About tablet

< 0] O

#iif7 Build number E#H ] You are now a developer:

ME o B4as

About tablet

egal Info gauo

Model number
SABRESD-MX6DQ

Android version

Android security patch level
March 1, 2016

Baseband version

Rk

Kernel version

You are now a developer!

Build number

2.1.0garc2 release-keys

HBEANTF R I
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Settings

Personal

"] Location

B Accounts

[+ Backup & reset

System

(D Date&time

& Printing

(i)  Abouttablet

ﬁ Security

@& Language & input

T Accessibility

{1 Developer options

171 USB i
]

Developer options

On

Desktop backup password

Desktop full backups aren't currently protected

Stay awake

Screen will never sleep while charging

Enable Bluetooth HCI snoop log
Capture all bluetooth HCI packets ina file

Running services

View and control currently running services

Debugging

USB debugging

Debug mode when USB is connected
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Developer options

On

Take bug report

Desktop backup password
Desktop full backups aren't currently protected

Stay awake

Screen will never sleep while charging

Enable Bluetooth HCI snoop log
Capture all bluetooth HCI packets ina file

Running services

View and control currently running services

Debugging

USB debugging
Dealvig

i@ when USB is co

M@ o Hae
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. 1 A
f¥% 04 Android MAERFF K
A F PR 2 57 Android N TT & FAEE, 145 Android SDK A1 Android studio £ T R IFE R
Bz, U H OKMX6 1R MRAE N ENLFRFET, JEH &S Android ¥12234 2 5%,

4.1 &> Android N RIFE
4.1.1 TEIHZEE JDK (Java SE Development Kit)
T Android MRS HEZH Java 4w5 0, R FR Z47E Windows %23 JDK, JDK "% LR 7

ET#E:
i I5] ] 355 http://www.oracle.com/technetwork/javal/javase/downloads/index.html, 7£ 7 [ 7 &5 7 JDK,

7 2225 Java8.

= Oracle JOK License

icensing Information User Manual
s Third Party Licenses
= Certified System Configurations

= Readme

Java SE 8u211/ Java SE Bu212
Java SE 8u211 f Java SE 8u212 includes important bug fixes. Oracle strongly recommends that

all Java SE & users upgrade to this releass
£3mM more

_JDK
DOWNLOAD &

= Installation Instructions

= Release Notes

= Java SE Licensing Information User Manual Server JRE
= Includes Third Party Licenses "DOWNLOAD * |

= Certified System Configurations

= Readme Files
JRE

DK ReadMe e
DOWNLOAD *

= JRE ReadMe

Java SE Development Kit 8u211

‘You must accept the Oracle Technology Network License Agreement for Oracle Java SE to
download this software.

® Accept License Agreement Decline License Agreement
Product ! File Description File Size Downlead

Linux ARM 32 Hard Float ABI 72.36 MB  #idk-Su211-lint
Linux ARM 64 Hard Float ABI 69.76 MB  #idk-5
Linux %36 17411 MB #
Linux x38 183.92 MB ¥

Linux x84 17113 MB  #ic

Linux x64 185.96 MB ¥

Mac OS5 X x84 252.23MB  #idk-&
Solaris SPARC 64-bit (SVR4 package) 132.95 MB  #idk-3

Solaris SPARC 64-bit 94.18 MB  #idk-&

Solaris x64 (SVR4 package) 133.57 MB  #®idk-5

Solaris x64 91.93 MB  #idk-

‘Windows x36 202.62 MB  #jdk-8u211

Windows x84 21520 MB  #jdk-8u211

mii “Accept License Agreement” Hii i windows fIRAIEHE exe % HFE T . AT DAFE e A ¥R T A

SRS E T e o
TEGEEE, R, WA R SRR SE R BRI T
TASERUE, TEW JDK AU inE| Path A AR & A, JEid N M 7 v JDK a2 BT /e 1%

%) Path M5z & .
1) Adr RN > JEE, R S R R G E I T

2) riiih AR PR AR R
3) M RGRRT, $KF Path MEARE, XHE, WIELIREHEERE java P E, BUAZR

BB EA NN “C:\Program Files\Java\jdk1.8.0_211\bin”
4) J eI R E R E
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(= =]E=]
OO -= » =me + = =5EE 5 o]
s : Py | —
itEne B | SR (Foeklag | @ -
RN ETASHEY. THRENEERER . '
& : A
?f“ i WS, B MTEER . LURENTE
iy mEeE
W mo
W SREmaE RPEE 3
— SEUREANaELE
HEE). .
BEhinirRiEE
FHEE - ROENITESiEE i
aEER 7 TETEm. .. Hz 3.20 GHz
= o—
Windows Update
pesmsmTE [ [ 38 || BAW
s [=]
1e0 BIE SETE an
gEzsoE sl
T8 . Path
TE{F v): ltatic;D:\Program Files\Jawahjdkl. 3.
[ = | B |
ERTEEE®
xe f G
HUMBER_OF_FR... 4 L4
0s Windews HT
Fath C:\Windewshsystem32:C: \Windows: . .
FATHEYT COM- FYE- R&T- CMT- VRS- VRE- 2
[gEm.. | (@80 | [ mEo |
[ mE | mdE |

5) M A 15 R

TIF a2 PTnfF LA,

i\ javac -version
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BN C\Windows\system32\crmd.exe
M soft Windows [HF‘

HF" F[_ﬁ (c» 2089 Microsoft Corporation. ﬁr

C:“Useprs~16B>javac —version
javac 1.8.8_211

C:slsers~168>

[-o -]l

m

1 s Java iRA Bl R /R 2235 1 Th .
4.1.2 %3 Android studio

Android Studio ;& Google T 2013 /0 K< %txt Android F & 4 H 58T ) & 1 B N v] 78

http://www.android-studio.org/3#E47 T #2235 .

Android Studio &R T98 Android RRERTEES TR,

&7 EEA : APRIL 2018

N EGERURZ IR R AT 2R R AT R SE R K LT B TR -

?) Complete Installation 52

Import Studie settings from:

Custom location. Config folder or installation home of the previous version:

@ Do not import settings

ok |

%+ “Do not import settings”

# Android Studio First Run

|;] Unable to access Android SDK add-on list

Setup Proxy Cancel

-

EFE “Cancel” BUH .
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# Android Studio Setup Wizard = =HES

» Welcome
M Android Studio

Welcome! This wizard will set up your development environment for Android Studic.
Additionally, the wizard will help port existing Android apps into Android Studio

or create a new Android application project.

Next Cancel

mii “next” #AT T
»:.':-) Android SindroSe‘lup“!‘?zard -.

M Install Type

Choose the type of setup you want for Android Studic:

{_) standard
Android Studio will be installed with the most common settings and options.
Recommended for most users.

o Custom

You can customize installation settings and components installed.

Previg... m Cancel Finish

X Bk “custom”
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B Android Stodio Setop Wizard

H Select Ul Theme

() Darcula O Light

module [5] module » [ src ) g’ HelloWorld

[ ] j (2" Helloworld.java x i

Fimport javax.swing.*;

Elimport java.awt.*;

public class HelloWorld |

) public HelloWorld() {

@ JFrame frame = new JFrame {"Hello wor
JLakel lakel = new JLabel():
label.setFont{new Font("Serif", Font

label | Breakpaints
frame —_

el + — B @ B

frame
frame =] E (@) Line Breakpoints

frame B4 Line & in HelloWorld HelloV

Previo... m Cancel Finish

The collection of Android platform APIs, tools and
utilities that enables you to debug, profile, and compile
/| API 2%: Android 9.+ (Q) — (113 MB) your apps.
Performance (Intel ® HAXM) - (2.62 ME)
[ Android Virtual Device - (L06 GE)

The setup wizard will update your current Android SDK
installation (if necessary) or install a new version.

Android SDK Location: Total download size: 314 MB

B arl ok Disk space available on drive : 198 GB

Previg... m Cancel Finish

MR T2 BRI i % Android SDK )22 34 %1%
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- Android SiudtoSe‘lup Wizard

7* Emulator Settings

Refer to the Intel® HAXM Documentation for more information.

We have detected that your system can run the Android emulator in an accelerated performance mode.

Set the maximum amount of RAM available for the Intel® Hardware Accelerated Execution Manager (HAXM] to use for all
emulator instances. You can change these settings at any time by running the Intel® HAXM installer.

- v

512.0 MB 20 GB
(Recommended)

3.2GB

RAM allocation:

Previo...

4.5 GB

2048 | 5| MiB

5.9 GB

Use recommended

Cancel Finish

T FEAELAR ) A A7 K/

7 . T e Ty S
‘% Android Studio Setup Wizard

7_,( Verify Settings

Current Settings:

If you want to review or change any of your installation settings, click Previous.

LIS0OB

SDK Components to Download:

Android Emulator

Android SDK Build-Tools 29.0.1

Android SDK Platform 29

Android SDK Platform-Tools

Android SDK Tools

Android Support Repository

Google Repository

Intel xB6 Emulator Accelerator (HAXM installer)
SDK Patch Applier v4

336 MB
383 MB
745 MB
11 MB

149 MBE
339 MB
205 MB
2.62 MB
174 MB

Previous

Coce

A “Finish”
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~ Android Shzdeeh:p Wizard ;

M Downloading Components

Downloading (30%): 44.7 / 148.9 MB ...
https://dl.google.com/android/repository/sdk-tools-windows-4333796.zip

Preparing “Install Android SDK Flatform-Tools (rewision: 29.0.1)"

Dowrloading https:/fdl. google. com/android/repasitory/platform—tools_r29. 0. l1-windows. zip
“Install Android SDE Platform-Tools (rewision: 28.0.1)" ready.

Installing Android SDE Platform-Tools in D 'android-sdk'platform—tools

“Install Android SDK Platform-Tools (revisiom: 29.0.1)" complete.

“Install ndroid SDK Flatform-Tools f(revision: 29.0.1)" finished

Freparing “Install Android SDK Tools (revision: 26.1.1)"

Downloading https://dl. google. com/android/repository/sdltools-windows—41333796. zip

Previo... Mext | Cancel | Finish

bkl e, At “Finish”
4.1.3 A& Helloworld T2

1. %P “start a new android studio project”

# Welcome to Android Studio o [ =] 2=

Android Studio

Version 3.1.2

4% Start a new Android Studio project

= Open an existing Android Studic project

¥ Check out project from Version Contral «
[#! Profile or debug APK

¥ Import project (Gradle, Eclipse ADT, etc.)

t¥ Import an Android code sample

## Configure » Get Help ~

2. EEUIH 45K
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3.

4.

%) Create New l’rojéc‘l

?,( Create Android Project

Application name

helloworld

Company domain

ald0.example.com

Project location

ChUsers\160\AndroidStudioProjectsihell 0w0r|d|

Package name

com.example.al6l.helloworld

[ Include C++ support
[ Include Kotlin support

) The application name for most apps begins with an uppercase letter

Edit

i 4% I S5 ) SDK i

%1 Create New l’rojéc‘l

?U( Target Android Devices

Select the form factors and minimum SDK

Phone and Tablet

Some devices require additional SDKs. Low API levels target more devices, but offer fewer API features.

[AP1 21: Android 5.0 (Lollipop)

[ Include Android Instant App support
[ wear
ARl Al Eolbor)
T
[AETZL: Aot i ol rop)
[] Android Auto
[] Android Things

API 24: Android 7.0 (Nougat)

Previous

By targeting API 21 and later, your app will run on approximately 85.0% of devices. Help me choose

Cancel

1% F Empty Activity
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Choose your project

Phone and Tablet Wear OS v Android Auto

Add No Activity

Basic Activity

Fullscreen Activity Master/Detail Flow

Empty Activity

Creates a new empty activity

“l_—_E; 114 Next»

Android Things

I

Empty Activity

i

Bottom Mavigation Activity

Py
@

Navigation Drawer Activity Google Maps Activity

Previous

P Tos i New Doyt

H Configure Activity

Activity Name:

Layout Name:

Creates a hew empty activity

The name of the activity class to create

| MainActivitﬂ

Generate Layout File
activity_main

Backwards Compatibility (AppCompat)

prvios | |

Cancel
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/% Create New Project

omponent Installer

Installing Requested Components

SDK Path: D\android-sdk

- Solwver for ConstraintlLayout 1.0.2 (extras mZrepository;com;android; support; constraint; constraint-layout-solver;1.0.2)

- Constraintlayout for Andreid 1.0.2 (extras:mlrepository;com: sndroid:support;constraint; constraint-layout;1.0.2)

Preparing “Install Solver for Conmstraintlayeut 1.0.2 (revision: 1)"

Dewnloading £ile:/D:/android_studie/plugins/sdiupdates/offline—repe/com. android. support. constraint-constraint-layout-selver-1.0.2 zip
“Install Selver for ComstraintLayeut 1.0.2 (revision: 1)" ready

Preparing “Install ConstraintLayout for Android 1.0.2 (rewision: 1)

Downloading £ile:/D:/andreid_studio/plugins/sdicupdates/offline—repo/com. android. support. constraint-constraint-layout-1.0.2. zip
“Install Constraintlayout for Andreid 1.0.2 (revision: 1)” ready

Installing Solver for Constraintlayout 1.0.2 1in

D' android-sdl extras'm2repository’ com'andreid) support'constraint | constraint-layout—solver'l. 0.2

“Install Selver for Constraintlayout 1.0.2 (revision: 1)” complete

Writing Maven metadata to I 'android-sdle)extras'm2repository’com’android support|constraint’ constraint-layout—solver'maven-metadata. xml
“Install Selver for ComstraintLayout 1.0.2 (revision: 1)” finished

Installing ConstraintLayout for Android 1.0.2 in D:'android-sdk'extras'm2repository con’android support' constraint |\ constraint-layeut'1. 0.2
“Install ConstraintLayeut for Andreid 1.0.2 (revision: 11" complete.

Writing Maven metadata to D 'android-sdk)extras'mZrepository’com’android’support)constraint’ constraint-layout \maven-metadata. xml
"Install Constraintlayout for Androeid 1.0.2 irevision: 1)” finished.

Done

A “Finish”

Building 'helloworld' Gradle project info

Gradle: Download https:/fservices.gradle.org/distributions/gradle-4.4-all....

WIS FHINF 2> R4k Gradle & T B, 5 0%4%.
5. ‘3% android 9.0 SDK
mii “File” -> “settings” 2 SDK 7 H F K flr~ 7 «
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& Settings
Q-
Appearance & Behavior
Appearance
Menus and Toolbars
System Settings
Passwords
HTTP Proxy
Data Sharing
Updates

Android SDK

File Colors
Scopes
Notifications
Quick Lists
Path Variables
Keymap
Editor
Plugins
Version Control
Build, Execution, Deployment
Languages & Frameworks
Tools
Kotlin Compiler

Experimental

Appearance & Behavior @ System Settings @ Android SDK
Manager for the Android SDK and Tools used by Android Studio

Android SDK Location:  C\Users\lixinguo\AppData\Local\Android\Sdk Edit

SDK Platforms SDK Tools SDK Update Sites

x

Reset |

Each Android SDK Platform package includes the Android platform and sources pertaining to an APl
level by default. Once installed, Android Studio will automatically check for updates. Check "show
package details” to display individual SDK components.

Name API Level | Revision |
"] Android R Preview R 71
B Android 2.+ (@) 29 3
Android 9.0 (Pie) 28 6
] Android 8.1 (Oreo) 27 3
[ Android 8.0 (Orec) 26 2
[ Android 7.1.1 (Nougat) 25 3
["] Android 7.0 (Nougat) 24 2
¥ Android 6.0 (Marshmallow) 3
[_| Android 5.1 (Lollipop) 22 7
["] Android 5.0 (Lollipop) 21 2
] Android 44W (KitKat Wear) 20 2
7] Android 4.4 (KitKat) 19 4
[ ] Android 4.3 (Jelly Bean) 18 3
[ Android 4.2 (Jelly Bean) 17 3
[7] Android 4.1 (Jelly Bean) 16 5
[] Android 4.0.3 (IceCreamSandwich) T 5
["] Android 4.0 (lceCreamSandwich) 14 4
[ ] Android 3.2 (Honeycomb) 13 1
"] Andreid 3.1 (Honeycomb) 12 3
[ Android 3.0 (Honeycomb) 1 2
[ ] Android 2.3.3 (Gingerbread) 10 2
] Android 2.3 (Gingerbread) 9 2
Android 2.2 (Frovo) a8 3

Status
Not installed
Update available
Installed
Not installed
Nat installed
MNat installed
Nat installed
Partially installed
Not installed
Nat installed
Not installed
Not installed
Not installed
Mot installed
Not installed
Not installed
Not installed
Nat installed
Nat installed
Not installed
Not installed
Mot installed
Installed

Hide Obsolete Packages | | Show Package Details

Cancel

Apply Help

o SDK Qu ickfix Installation

Android Studio

=

Installing Requested Components

SDK Path: DM\android-sdk

Packages to install:

Wik “API23” il “OK” T %%

. Component Installer

= Sowrces for Android 28 (sowrces;android-28)

— Android SDK Platform 28 (platforms;android-28)

Preparing "Install Sources for Android 28 (rewision: 117

Downloading https://dl. google. com/androidfrepository/sowrces-28_r0lL. zip
"Install Sowrces for Android 28 (revision: 11" ready.

Preparing “Install Android SDK Platform 28 (revision: 61"

Downloading https://dl. google. com/androidfrepository/platform-28_r06. zip
“Install Android SDK Platform 28 (revision: 6)" ready

Installing Sewrces for Android 28 in D'\ andreid-sdk'\sowrces'android-28
“Install Sowrces for Android 28 (rewvision: 1)” complete.

“Install Sources for Android 28 irewision: 1)” finished

Installing Android SDK Platform 28 in D ‘android-sdk'platferms’android-28
"Install Andreid SDK Platform 28 (revision: 6)" complete.

“Install Android SDK Platform 28 (revision: &)" finished

Done

MNext
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o SDK Quickfix Installation

, Component Installer

Android Studic

g ) B
Installing Requested Components
'g
p| SDK Path: Ch\Users\lixinguo\AppData\Local\Android\Sdk
- s
3 B
Packages teo install:
i — Sources for Android 23 (sources;android-23) ©
i Preparing ~Install Sources for Androdd 23 (revisiem: 107,
Downloading https://dl google com/android/repository/sources—23_r01 zip
“Install Seurces for Android 23 (revisiem: 1)” readsy
ig Installing Sources for Android 22 in C:'\Users)lizinguo’AppData)locallindroidiSdkisources)android-22 d
# “Install Sources for Android 23 (revision: 1) complete.
| ["Install Seurces for Andreid 23 (revisiem: 1)" finighed
13
n
u
4
Done
I§
t: 'z
Background MNext Cancel m |

6. ZmiF

e e L — S
% helloworld [C:\Users\160\AndroidStudi cisthelloworld] - app - Android Studio
Fle Edit View Navigate Code Analyze Refactor Buld Run Tools VCS Window Help

hellowerld ) = app ) (%! build.gradle »

‘\f)‘i;appv:b # [ R L:Q

19 ¥

=2
g B android - © # | % 1" ctviymainaml < | @ app (& setiings.gradle - | dl ries « | & d-rul <=
g _main. (& app & ngs.g | gradle.properties = proguard-rules.pro @
o ®
| W app z applicationld "com. sxanple. a160. helloworld” z
N manifests % minSdkVersion 21 @
o > Wjava 8 targetSdilersion 28
@ > IEres 3 versionCode 1 —
3
G v (& Gradle Scripts 10 versionffame "1.07
Blv € p!
& (& build.gradle (Project: helloworld) 11 testInstrumentationRunner "android. support. test. runner. AndroidJUnitRunner”
=1 : = i
= (_, build.gradle (Module: ap ¥
%, gradle-wrapper.properties (Gradle Version) | buildlypes {
i 3 4 1 {
8 & proguard-rules.pro (ProGuard Rules for app) PR AR
3 - di K . . 15 minifyFnabled false
s i P ct P rties
E i graciepropsthes (Foe repsriesk 16 proguardFiles getDefaultProguardFile (' proguard-android. txt'), ’proguard-rules.pro
® (&) settings.gradle (Project Settings) e )
1| local.properties (SDK Location] " 3

android{} defaultConfig}

@ Bl Sync |

’é LA @ Build: completed successfully at 2019/7/17 10:

i v @ Run build C:\Users\160\AndroidStudioProjects\helloworld

s P » @ Load build

* > @ Configure build o
= » @ Calculate task graph =

2 » @ Run tasks 20s 796ms g

=X 3

= B

= o

o =

2 =

E <

@ g

) E
[ Terminal | liBuild = & logcat % TODO @) Event Log

] Unable to detect adb version, adb output: (moments ago) 10:26 CRLF: UTF-8+ t W &

#iili “build” -> “Make Project” & #i4ii%.
7. iBfT

Gk e Rn, F OTG ZfiEf®| PC ) USB #£ M,

s SR T R 2 = AT AR
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% hell Id [C\Use droidStudi cts\helloworld] - app - Android Studio
Bl Bt Vi Natatar Godal Anaksal Refacior Bl ol Tasle Ves, Windows Help
I helloworld 'z app ) (& build.gradle » A, [z app v: > E 3 m 3 M LQ
g ' Android > @ & | B 1 ctivity_mainam| * app ‘ (& settings.gradle ‘ gradle.properties | = proguard-rules.pro |'§2 @
& &
| W app 5 applicationld “com. example. a160. helloworld” e
R manifests 7 misSdkVersion 21 B
8 > Jjava 8 targetSdkVersion 28
o > Bres 3 versionCods 1 |
3
E|v (& Gradle Scripts 10 versienfame "1,07
& @ build.gradle (Project: helloworld) 1 testInstrunentationRunner "android. suppert. Last. runner. Androi dJUni tRunner”
= (. build.gradle (Module: app) 2 t
%, gradle-wrapper.properties (Gradle Version) | buildlypes {
w . ; 4 release {
a & proguard-rules.pro (ProGuard Rules for app)
= 5 dl K . . 15 minifyEnabled £alse
P t P rties
E i gracie:properhes (Project Bropeenes) 16 proguardFiles getDefaultProguardFile (' proguard-android. txt'), ’proguard-rules.pro
® (&) settings.gradle (Project Settings) o7 3
1| local.properties (SDK Location] " 3
19 i
android{} defaultConfig}
- 3
] oo B L
BIA Y @ Build: completed successfully at 2019/7/17 10:50 215 319ms
i v @ Run build C:\Users\160\AndroidStudioProjects\helloworld 21s 216ms
s P » @ Load build Sms
* > @ Configure build 149ms |
= » @ Calculate task graph 262ms | o
*E » @ Run tasks 20s 796ms g
=X 3
= B
= o
=] =1
= z
5 <
= g
" =
[ Terminal | liBuild = & logcat % TODO @) Event Log
[C] Unable to detect adb version, adb output: (4 minutes age) 10:26 CRLF: UTF-8% C t W &

. Select Deployment Target x

Connected Devices
Freescale SABRESD-M) (Android

Create New Virtual Device

[ | Use same selection for future launches “ Cancel Help

M “OK” , F&E— 2R RIETF AR FigiTike k.
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642 P Y

helloworld

4.2 Apk platform %44

Android ¥ 5 7 SELinux ¥ App il 738 =Fh, B HEHA platform 2544 F1 R G AR 1 untrusted_app,
A platform 224 3%H KRG AR platform_app, f#l A platform 254 f1 R G AR 1Y) system_app. A7,
BB U5 apk 25455453 system LR
1. HEZE S SO

4 Android £4: device/fsl/common/security/platform.x509.pem Pl A
device/fsl/common/security/platform.pk8 # Il ] windows .

FIH 247 & N AT

openssl| pkcs8 -in platform.pk8 -inform DER -outform PEM -out shared.priv.pem
-nocrypt

openssl pkcs12 -export -in platform.x509.pem -inkey shared.priv.pem \
-out shared.pk12 -name androiddebugkey

keytool -importkeystore -deststorepass android -destkeypass android \
-destkeystore debug.keystore -srckeystore shared.pk12 -srcstoretype PKCS12 \
-srcstorepass android -alias androiddebugkey

Hrh key-alias UL} password #&0] DIAR#E f5 sRAZONH BN EE . K254 304 debug.keystore SCA4:
TRAF B H FH H s
HER: WREN windows R4 openssl 74, &I http://slproweb.com/products/Win320p
enSSL.html T#%de, HRENHELE.
2. % andorid studio
T IF{E& android studio T.f%, #£ AndroidManifest.xml F1iZ 3L = UID 140
<manifest xmins:android="http://schemas.android.com/apk/res/android"
package="com.example.forlinx.serialporttest"
android:sharedUserld="android.uid.system" >
M “File” -> “project structure” :
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%! Project Structure
A Properties = Signing Flavars l Build Types l Dependencies!

Project

Developer Servi... :
Ads Key Alias androiddebugkey
Authentication

. A il Key Password android
Motifications i
Modules Store File I\Android\debug.keystore

m Store Password | android

Coce

%! Project Structure
s e Properties = Signing Flavars l Build Types l Dependencies!
SDK Location :
i + iName: |release
Project debug
Developer Servi... -
Ads il Key Alias androiddebugkey

Authentication i :
. 4 i Key Password android
Notifications i

Modules Store File I\NAndroid\debug.keystore

m Store Password | android

Cocl

N debug HAH release WA S AL E, i “build types” .
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%! Project Structure
S
SDK Location
Project
Developer Servi...
Ads

Authentication

Motifications

Properties | Signing | Flavors = Build TYPESE Dependencies

b |

release

Name:

debug

Debuggable
Jni Debuggable

Signing Config

Modules
m Renderscript Debuggable | (false)
Renderscript Optim Level
Minify Enabled false} ~
Pseudo Locales Enabled ~
: Proguard File
Application Id Suffix
Version Name Suffix
Zip Align Enabled (true) w
cae
%! Project Structure
+ - Properties | Signing | Flavors | Build TYPESE Dependencies!
SDK Location :
: |debug “|Name: release
Project
Developer Servi...
Ads Debuggable (false) ~
Authentication =
(false) «

Notifications
Modules

Jni Debuggable

Signing Config

| Minify Enabled

Proguard File
Application Id Suffix

Version Name Suffix

Zip Align Enabled

Renderscript Debuggable

Renderscript Optim Level

Pseudo Locales Enabled

false

(true)

w

Cancel
P B X N R B L E -
fiili android studio [is4TH44l, JE5h app. fEHRHHAN ps -Z
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1
2
b
1
1
I
3!
1
af
3
1F
1
1!
T
!
1
T
15

r abresd_6dq:/ #
WIAKIY app 215 4 %N system_app.

4.3 RETEE Apk I
1. f£ android R&GHHEH:

mkdir packages/apps/serialporttest

'‘bin/Togd
1:1H

1 T ETEE N apk(Jo 75 2544 )#8 UL 31 H 3¢+ LA serialporttest.apk A4 :

cp serialporttest.apk packages/apps/serialporttest
2. f£ packages/apps/serialporttest 7 Android.mk
LOCAL_PATH := $(call my-dir)
include $(CLEAR_VARS)
LOCAL_MODULE := serialporttest
LOCAL _SRC_FILES := serialporttest.apk
LOCAL_MODULE_CLASS := APPS
LOCAL_MODULE_SUFFIX := .apk
LOCAL_BUILT _MODULE_STEM := package.apk
LOCAL_CERTIFICATE := platform
LOCAL_DEX_ PREOPT := false
LOCAL_PRIVILEGED_MODULE := true
include $(BUILD_PREBUILT)
3. A& devicelfsl/imx8m/evk_8mm/evk_8mm.mk ¥
PRODUCT_PACKAGES +=\
Serialporttest
4. EFRIFHIEL.

4.4 ADB 3%

¥ 2Rk T E H 3% platform-tools_r28.0.3-windows 1 3¢ #4:fi# % 5] C:\Windows\System32 H

K, WERE 64 7 RGUE f# R 2] C:\Windows\SysWOW64.

M TR, TGS T I RAE M omd , #£ cmd.exe %A 4 Kk H 3 DOS & I,

7£ DOS @ HH A “adb” A& 3.
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Bl C\Windows\system32\cmd.exe
c @ s>adhb
Android Debugy Bridge verzion 1.8.41

Uersion 28.8.3-5475833
Installed as C:“MWindowssystem3d2~adb.exe

iylohal options:
listen on all network interfaces, not Just localhost
use USE device {error if multiple devices connected)

use TCPAIP device f(error if multiple TCP-IP devices availahlel

SERIAL use device with given serial C(overrides SANDROID_SERIAL>
ID use device with given transport id
—H name of adbh server host [default=localhost]

=F port of adh zerver [default=HA371
—L S0CKET 1listen on given socket for adh server [default=tcp:localhost:5A371

general commands:
devices [-11 list connected devices (-1 for long output?

help show thiz help meszage
version show version num

networking:

connect HOSTL:-PORT1 connect to a device via TCP-/IF [default port=55551

disconnect [HOSTL:FORTI11
discqnnect from given ICPAIP device [default port=5555]1. or all
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{37 Root i

1. BEATFRAEIL 419F root L, TP KA B, SHI 5=

w8

&

& =5

s EA

[ Bt

2 RR

A

9 wmEEs
L

O SHNER

-

©  BHAEE

& fa

@  AFFESm

© " o748

A REENER

= frfifiREfiuse

B AT

a8 =2

@ EEmEAE

k

T EER
FREER

SE&EHES

SEER &G Y RERREREP

THERE
e BT R

BREF HCI EEBEES
" 18

R T XA PRRERT

EEETHES
RN L ELEET

-
Root 124

Bt
usailit
ERUsIEERERES

iAusetiRe

EREIEE RN
CESH UG ]
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St¥F Root HRIER?
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