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TW-609 A—3KFE T NVIDIA® JETSON AGX XAVIERMZRFUBHLHI[A o N B R ERRFMTHF G, WELM AGK XAVIER B, i
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TW-609 WALk &Mk

@® ik nvidia® jetson agx xavier™

@ 7HFM. 2 KEY M (PCIEX4 NVME 2280)

@ THFM. 2 KEY E (PCIEX1 2230)

® SCRFZ AR (W CAN/USB/ VLR /[R5 155 /5 1 /GP10 %)
@ SZHEXUN WIFT/AG #5540

® H A JAE MR 10 #sk (1xPOWER, 2xCAN, 4xGPT0)

® R B AN HAA BT

® 4 E ubuntu 18.04 RZA JETPACK SDKS
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POWER
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7= A

QIRER R AZIMRIR
Processor
CPU
GPU
Memory
DI
accelerator
Storage
=0
Interface
4G
Network
ETHERNET
WIFI
Video
HDMI
output
USB USB

Nvidia jetson agx xavier
8-core carmel arm v8.2 64-bit cpu, 8mb 12 + 4mb 13
512-core volta gpu with 64 tensor
cores
11 tflops (fp16) | 22 tops (int8)
32gb 256-bit Ipddr4

2xnv dla engines

1x 32gb emmc (xavier FEHk Py &)

2x m.2 key m nvme 2280(i% it %

%)
Quantity Note
1 ZIE/NANO SIM -k
2xRJ45 GIGABIT NETWORK ALTERNATIVE RJ45 AND
PORT WATERPROOF PORT(1000BASE-T)
1 2.4G/5.8G 300MBPS

1xHDMI 2.0 TYPE A
4Kp60

4xUSB 3.0TYPE A USB 5V, 1A



TYPE-C

GPIO

CAN

1xOTG

4xGPIO(H AL N )

2xCAN2.0B

USB2.0

3.3VTTL HF
HA JAE &R

WITH CAN CHIP MX23A128F1

1/0
UART

TIME
SYNC

M.2

Power key

. Reset key
Function

key
Recovery

key

Camera interface

Gmsl 2

)

Video Encode

2x RS-232/422/485 D-SUB9

Ix AN R (S5 D-SUBY

2xM.2 M KEY
1X M.2 KEY E (2230)

1

8x gsml 2

TYPE-C USB FORM UART DEBUG (BUILT IN
USB-TO-UART CONVERTER)

DB9
TERMINAL
2xPCIE NVME 2280 SSD

1xUSB 2230 WIFI

Button

Button

Button

Input

4x 4K60 (H.265)
8x 4K30 (H.265)
16x 1080p60 (H.265)
32x 1080p30 (H.265)
30x1080p30 (H.264)



Video Decode

fHes

Power supply

Input type

Input voltage

Typical consumption

254
Mechanical
Dimensions (wxhxd)
Weight
=
RIS
Environmental

Operating temperature

Storage humidity

2x 8K30 (H.265)

6x 4K60 (H.265)

12x 4K30 (H.265)
26x 1080p60 (H.265)
52x 1080p30 (H.265)

30x 1080p30 (H.264)

Spec
H A JAE & #:88
MX23A12SF1
Wide input 13-36v

60w

Spec

241 (w)mmx195(d)mm x73.0(h)mm

2.5kg

Spec
-20°C-60°C

10%-90% non-condensing
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231.0mm
197.0mm
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WIGHT:2.5KG

CHASSIS DIMENSIONS:241.0mm(W)*
221.0mm(D)*73.0mm(H)
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POWER

REC

SIM

DEBUG

OTG

AUDIO

POWER_LED

RUN_LED

ALARM_LED

TIME SNYC

COM1

COM2

POWER @
RN

ALARM

53
|E [ DEBUG  OTG  AUBIC

o o e o e . )e

COM1

B4R
L%

PR

LAVEVS:

STM 4l

(EISS =

TYPE-C #1

AN

RLRIRES TR

RGIRETRIT

MRS FE AT

RS Es#A

RS232

RS232

COMz TIME SNYC

Tw—-609 IETH £ DR

MRV
WAL 45— T BR TR P AR SR 100

b AdF Dy B 47 S 5 TE REC 3# A\ RECOVER =,

AT I TEAE HL RS A S A8 #E N RECOVER A5

W 7R 77 1R %% SIM R

A %R TYPE-C 2 iR s B

AL JEILER: TYPE-C L & Bl AT 504 28 ¥

T B AR TR

Bl RIR)S: SRR NSO

Bl RIR)S: SRR NS

FAEH

B NHa s [F2B 155 D-SUB9 Cof Rk #% 504 ttyTHSO)

FrifE RS232 £ 11 (45554 ttyTHS1)

PRk RS232 £ 11 (R 455N ttyTHS4)
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VE :RECOVER A2« B T it 2, 323 1 T 51 3 2225 245 LA S Adi ] SDK MANAGER 222 343 SDK, <15 £33 N\ RECOVER #2195 9% - S64%
{E REC #% 8, ASFa T FH%4E RES 124, 2 BPJGFAIT RES $44#, B¢ FA T REC $404, AL LSUSB & & 754 NVIDIA CORP, 5 3£
SRHENRTY, TR TYPE-C Hidi 48 /2 35 B 0T, LA JZ AL USB & 75 FERELT, Hc5 5 e K i 1) 2 75 TE A, ML USB 45 2
A5 T USB3. 0 2 11.
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RENAE

T609 % 4K H Ubuntul8.04 Z%t. BALIANH "4 nvidia%89: nvidia 3o A) K%
B root [ 7 44 AVEHD, N 75 3\ root F 7 IEPAT W iy & 31T #4E - sudo-s
& N #0 nvidia

RRER)

HEE RGO, BIVEA N AR R T

FERAN

FEHL: TW-T609 34 BRINFFALEE A L G 3. FANYE, FRE5 DR 888 HDMI 810 5% & AHE,  FFEHL @ B s

Ubuntu Desktop

Chromium

@
=
B
&
R
A
v

JTHLE T
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K#l: K% POWER $GHL, BUEE M 24T 44T sudo poweroft,
o EA T HHATS sudo reboot, 5ERREE i ; tH AT UM IS 4448 reset BEHE 7 (& — FNRIAT)

TRzl

ANF AR, A cpu MO MBZRANH, FTHE I B 5 R IAT IR, v S TR o, AT G % (B2 jetson nx 4
ey TAERED)

Ubuntu Desktop MODE 20W 6CORE Ty H [><] 03:06 %
ST ede o MODE 15w 2CORE
! Run tegrastats m
g ; > 3 2: MODE 15W 6CORE
Chromium > . |/ settings }  3:MODE 10W 2CORE
web S quit : MODE 10W 4CORE
\ ¥ 5: MODE 10W DESKTOP
% A 6: MODE 20W 2CORE
EREA DE 20W 4CORE
=l Jetson = i
Developer g = 4 e = * 8: MODE 20W 6CORE
Zone \ \‘. ¥

N

Jetson

Support

E Forums
nViDiA

p Jetson Zoo

<

L4T
README
=d
NVIDIA
NVIDIA
Jetso

Terminal

NVIDIA
VPl Demos

Vi1
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| mpnl

D-SUB #:#:4% PIN 7

RS-232 ##ds  PIN E X
PIN# & SL PIN# 5E S
1 DCD 2 RXD
3 TXD 4 DTR
5 GND 6 DSR
7 RTS 8 CTS
9 RI

& ORI

R P L s 6 E 12 TW-609 62 4 HEAT AT, H 1 btk e 11, T 7 £ 7 SARUE ush 6 5 1128, JR0A1 1) 7

ANHIE L,

RS232 MK :

USB-RS232

S —  ffi ] usb-RS232 #5 4 B SL % B TW-609 1 7% COML 383 COM2, usb uiZE 42 FUIK, F M sk I3 2 1R T sscom (FHIE T3k
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1 SSCOM v5.13.1 S0/ FIEEEEIRRNES fed T T 1,2618058@qq.com. QORE: 52502449 #kiE)
EREO SORE B7 B2 FFas IR BH) BEES PCBITE

BERER AIXRT A

FREN | 7 \ sttt | i | mainly Sw T epgfh e (R —|
| oo rroli) Aol P e jeme | EAEEEIA mzzﬁ Seigix. [0W wsri [ HIEERT
@ mau ¢ ERlpE| P oS aes ennE e El w6 EEE - uﬂﬁg¢|—1—me

5T DR e 115200

e =
B s R

1111

\

CHERBISSCas. 13,11 XE U AIPCETHEIUMA RS ART-Thread FE AR RS BIFERS KonAIEEiFiAIEAR kFi—{RHir G A 3 oreo iRl -Thread

www.daxia.com |S:0

R:0

COM4 B 115200bps,8,1,None,None

MANAE

I 5 AT R, RS I 4R 115200 , H AMER NI N 2, SefBiuE N RIS ), B )5 i I %

AT TW-609 W% Zamfi N sudo cutecom , FTIF cutecom (BRINEEBIA]) , & 5% F%E ttyTHS1 (COM1) , §T 75 L, H SHERE 2 T

HWEEHE R

RSB IR  A COM2, & 53 ¢ ttyTHS4.
TSR EE O TR R 88582 558 https://pan. baidu. com/s/1rdwerghl 28 x6120yjqxw

HREUY: pfad

S (Brh SCELAD A, B B AL IS B S B AN IE R AN IR, A s —BUNR M4 LB IEH)
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TIME SYNC #[0i¢BA

©©©©©©©©§

N\ 4

D-SUB 342§ PIN 7

RS-232 iEHdE  PIN & X
PIN# 7E X PIN# 7E X
1 DCD 2 RXD
3 TXD 4 DTR
5 GND 6 PPS {55
7 RTS 8 TS
9 RI

FIEREAME GPS BEHGRIAL B B, B AT E GPS IR HELINF, T B3R )it HI HX-28-GNF (KA B & 1 B8 TTL B
3, TIME SYNC [ B2 232 B, FCH AR ERE C 8% TIME SYNC £ 0 BSF4 TIL B 1E T REAT IR, 93K GPS
TR 1A% S T L) B2k R R I, 3 ORI 225, e RAT] T609 41, 75 04 3 5 5 TX #2 RX (B3R D), 2 5 5 i RX %
TX (L5 C), PPS (155 A) 45 6 5 51 0, 53 SMZAHL TR 2L 53 Ahk By fik e, AR IBIE ¥ % usb 2 DRI B, (UL ek ush %
PELE, SRFEHENNG ush HE LR IEAR % VCC (iR B), ARz GND (B B) , B 7] DA HoAth 02 B IR 4 1A B ik e )

STITTTS

F5 S22 N ftiik

PPS Ft (i) Ak v e

vee F o, ftdd Fo+3. 3V +5V, TIER e 4
TXDA TTL %, 6 3% USB_DM &% RS232_TXD

RXDA TTL %, @l USB_DP & RS232_RXD

GND Fikh

VCC_NC | HiE{ERE, M P/ TiE, Ka FEHSeH

m(m| 2|

L. R TE R, K GPS MR R L TR & BT i i &,
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2. BATFT H ¥ 4% e 1) 5 DR T A cutecom,
&% N\ :sudo cutecom

CuteCom - Default <A MODE15W 6CORE < B BB #) 11:01 1%
Sessions  Help

Open | Device: | /dev/ttyTHSO + Settings

LF ¥ | Char delay: |0 ms Plain -

= Clear Hex output Logging to: /home/nvidia/cutecom.log
el Device:  @ttyTHSO Connection: 115200 @ 8-N-1

3. H B SR/ dev/ttyTHSO, R )G mih settings BLE BTy 9600, HARTC T ke, SR H17FH 1,

4 MODE 15W 6CORE <> [B] B «) 11:02 {%
Sessions Help

Open Device: | /dev/ttyTHS0 - Settings
p— |t LF ~ | Char delay: |0 ms * Plain =
sb
= Clear Hex output | | Logging to: homefnvidiajcutecom log

sl Device: [devittyTHSO Connection: 9600 @ 8-N-1

17



[T T S MODE 15w 6coRe <> B B <)) 11:02 %

Sessions  Help
Baudrate 9600 - | Data Bits |8 3 Display Ctrl characters
Flow Control .None w | Parity .None - Show Timestamp

Open Device: | /dev/ttyTHS0 ~

E Open Mode |Read/Write ~ | Stop Bits |1 ~ | Logfile: |fhome/nvidia/cutecom.log Append

o nput: LF ~ | Char delay: |0 ms & Plain hd
sD
= Clear Hex output Logging to: /home/nvidia/cutecom.log

bl Device: /dev/ttyTHSO Connection: 9600 @ 8-N-1

| | SGNGSA.AL .25.5.25.5.25.5.4*04
$GPGSV.1,1.00,0°65
$8DGSV.1.1.00.0*74

00,
$BDGSV.1,1,00,0°74

SGNVTG.
| SGNZDA......*56
1 W.OLIILDLANTEMW'ZS

| SGNGGA.. 00,25 ! *64
| SGNGLL..

| sGPGSV.1.
1

SGNZDA......*56
SGPTXT.01,01.01 ANTENNA OPEN®25

clear Hex output  Logging fo

of

HBLIME BB TR, GPS M H 55 7% 8 1R a0 {

18



5. fJa IEMIE TN T A%, BFR PPSFSEE

BigpPPs TEEEPPS (FEEE:

sudo apt install pps-tools
sudo ppstest /dev/pps*

nvidia@Xavier:~% sudo ppstest /dev/pps*

trying PPS source "/dev/pps@"

found PPS source "/dev/ppse"

ok, found 1 source(s), now start fetching data...

source 0 - assert 1603870031.622015376, sequence: 309 - clear
source O - assert 1603870032.621971512, sequence: 310 - clear
source O - assert 1603870033.621927520, sequence: 311 - clear

sudo ppswatch -a /dev/pps0
nvidia@Xavier:~$%$ sudo ppswatch -a /dev/pps@
trying PPS source "/dev/pps@"
found PPS source "/dev/pps@"

timestamp: 1603869956, sequence: 233, offset:

timestamp: 1603869957, sequence: 234, offset:
timestamp: 1603869958, sequence: 235, offset:
timestamp: 1603869959, sequence: 236, offset:
timestamp: 1603869960, sequence: 237, offset:

0.000000000, sequence: 0

0.000000000, sequence

0.000000000, sequence: ©

-374650317
-374698885
-374742653
-374781173
-374830957

19



BHEZEN

UBBEE MBI LA&NT

==

|
|
1= I = (= R = T = T - |

o el Gy fad A8 A

TW-609 75 4% H 7~ &

i qu AR N e
WIFI WIFT Rz 41 WIFI K2k
4G 46 Rk S 4G RE
Z)Rer ZIEE 10 Fe £ CANO\CAN1,4xGPIO A J ffE L A\
USBx4 USB 3.0 8511 USB3.1 211, [ FH#% USB2.0 #M
SRR L TR R AR
LAN(RJ45)X2 DY NCR e 8] FIRM A, [ T E IR
HDMI HDMI #:M Frifk HDMI2.0 #: 1

GMSL2 g k#N 8xGMSL2



B R E

H AT RIER R HTRN R EAWTSS /7, LIFE jetson-xavier-agx B4 EK GMSL $RESKHHEN, B BT BATIX K T609 STHFLLT Uk
BRBAREE P A RATR AN B4 REBRA R BB L IES), B i BATH R KK S A R A — B 5w MWK 3h, T 2 — 3K
BBk FIRED, A B o A RS

TR «

LI-IMX390-GMSL2

IMX390 RAW: RGB/1920x1080/30fps (filidii5: %% Leopard imaging)

LI-ARO231-GMSL2Z

AR0231 RAW: RGB/1928x1208/30fps  (#illif&ifi: 7549 Leopard imaging)

IMP EiEEE

_GMSL2_AR0233

SC2-AR0233C-5200-GMSEL2-Haoo:

AR0233/GW5200: UYVY/1920x1080/30fps CiHlliims: #xz 268

21



IMP EEEE
_GMSL2_IMX390

SE2-IMX390C-5200-CMEL2 -Hooox

IMX390/GW5200: UYVY/1920x1080/30fps CHlliifs: #xz 2L

TXHERS IMX390 TR AHIELTRE L A 5775, R AIFRRRH.
RTINSk

Is /dev/video*

gst-launch-1.0 v4I2src device=/dev/video0 ! ‘'video/x-raw,format=UYVY,width=1920,height=1080" ! videoconvert ! fpsdisplaysink
video-sink=xvimagesink sync=false \

& gst-launch-1.0 v412src device=/dev/videol ! 'video/x-raw,format=UYVY,width=1920,height=1080' ! videoconvert ! fpsdisplaysink
video-sink=xvimagesink sync=false (1% A& P A% Sk I 2, N — NG I — A IX A & BB id+H1)

AN -3 SRR

22



RN

« BN PWM {55 W31 BEU%R, KM 96Pin PWM2/GP_PWMI1/GPIO.PNO1
cd /sys/class/pwm/pwmchip0

echo 0 > export

cd pwmO

echo 40000000 > period

echo 4000000 > duty cycle

echo 1 >enable #25Hz 10%

+ IMX390/GW5200 1N 3Z¥F 30fps [F)20, A3CHE 30fps LA MR FED, Hoin? % & PWM N 25Hz, W B/ B EAS R, 504 30fps
JEMNE# BoR

cd /sys/class/pwm/pwmchip0

echo 0 > export

cd pwmO

echo 33333333 > period

echo 3333333 > duty cycle

echo 1 >enable #30Hz 10%

* AR0233/GW5200 3CFF 5~30fps [F25, HPATLABEEAF PWM A52R o50%8 [F) 25 4 iR fps
cd /sys/class/pwm/pwmchip0
echo 0 > export

cd pwmO

W H 30fps

echo 33333333 > period

echo 3333333 > duty cycle
echo 1 >enable #30Hz 10%
WH 25fps

echo 40000000 > period

echo 4000000 > duty cycle
echo 1 >enable #25Hz 10%

23



ZIReE0

7
6
1
VCC-IN GPIO4 GMND CAN-H1 CAN-HO GPIO17
. A i £ i
12 11 10 9 8 7
VCC-IN GPIO2 GMND CAN-L1 CAN-LO GPIO10
. R
EOEN:
PIN & X

PIN# 7E L PIN# 7E L

1 GPTI017 (Bidir 2 CAN HO
3.3V)_GPI03_PQ. 01 (GPIO 417)
3 CAN H1 4 GND
5 GPI004 (OUT 3.3V) GPIO3 PA. 02 6 VDDIN (12-24V)
(GPTO 290)
7 GPT010 (Bidir 8 CAN LO
3.3V) GPIO PBB. 02(GPI0O 258)
9 CAN L1 10 GND
11 GP1002 (Bidir 3.3V) GPIO PG. 07 12 VDDIN (12-24V)
(GPIO 343)

24



CAN Ipggiliz

PR ERAE can IR (IR F] R B A B IRLR H AT ©ERIANKE 2 BE can 12807, FERWIAFI B can KIAH HUUR B )
echo 'nvidia' | sudo -s sudo modprobe can

echo 'mvidia' | sudo -s sudo modprobe can_raw

echo 'nvidia' | sudo -s sudo modprobe mttcan

sudo ip link set can0 type can bitrate 80000

sudo ip link set up can0

sudo ip link set canl type can bitrate 80000

sudo ip link set up canl

candump can0&

cangen -v canl

foe bk dr 4 5 R4 i 4k B CANO,CANT HIMUR S B

WA can BN, R IR LMRIT J & CAN-H 5% CAN-H 342 CAN-L SHA B4 CAN-L &£ EHR TR
Ja T TR SCAT home/twork T ) can URIAS, H A IS T B2 K9RF 304 80000, 40 7 L BEAN RIS Rr 2, 7T BAT B W, — B 2 ik
B S B R R — 2

IE TR BHIAS :sudo bash can_recieve.sh

#1/bin/sh

clear

BWEZH

declare -ii=1

str_can0='can('

str_canl='canl’

]

str=
HINF can FEHRL

sudo modprobe can

sudo modprobe can_raw

sudo modprobe mttcan

#J5 il can0

echo 'Enable can('

#IE can0 JEHFF 80k bps

sudo ip link set can0 type can bitrate 80000

#J1 )3 can0

sudo ip link set up can0

#1E can0 AT candump, BH 28 & FFR ST, FEAE BR can BOR AR B0 IE 3%
candump can0 2>&l1 | tee can0.dump.txt

#AELF 60s

sleep 60

#K ] can0

sudo ip link set can0 down

#IB

exit

25



1847 R HA :sudo bash can_transmit.sh
#!/bin/sh

clear

HIXBZH

declare -i i=1

str_can0='"can('

str_canl='canl’

"

str=
#INZEK can AHCHE LR

sudo modprobe can

sudo modprobe can_raw

sudo modprobe mttcan

#J5 H can0

echo 'Enable can('

#IE can JERFEEN 80k bps

sudo ip link set can0 type can bitrate 80000
#J1 )3 can0

sudo ip link set up can0

#UCE for JEIA, BB RIEHHRIXEON 30 X
foriin {1..30}

do

HIE IR
cansend can0 1F334455#1122334455667788
sleep 1
echo 'can0 CLRI%, ZERex 7 #L

done

#K ] can0

sudo ip link set can0 down
#IB

exit
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Ubuntu Desktop

e’

Chromium

nVIDIA
Jetson
Supporkt
Forums
9

NVIDIA
JetsonZoo

LT
README

(<}
=
B
~
&
K
o
A

NVIDIA,
NVIDIA
Jets

wo
G

Terminal

=N BT A (B TR IR AR TR, T609 BB % & AL L TR ), 587K H-H.L-L (#2877 50

Bl & @ & ¢ O B O .

(=]

+

canbus_test_script

Recent
Home . -
can0.dump. can0_ can0_
Desktop Ext recieve.sh  transmit.sh
Documents
Downloads e .

nvidia@xavier
Music
Pictures
Videos

Trash
30GB V...

Other Locations

canl.dump. cant_ cant_ can_bus__

Exk

recieve.sh  transmit.sh self_test.sh

S sudo bash can®_transmit.sh |:|
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U EFTIT can 230 B R IIR TB, s ol e s R A B RO B 046 W EL ISR R0 80k bps, S MUE S0 T

Fal USE-CAN Tool V8,11 - USECAN-II - SN:EEFIS: 31500015849, EMEEES: V337 - Slnsls — O *
EEEED) EEEE0 #HEES SE0 ERNV EEH O ESL

CANZEE

mitE=h: PR | pzem FENG o METDOMEN): 00 00 0D 01 |CANRIE: 2 v R A |1 [Injste

#r{@(HEX): 00 00 00 00 0O OO 00 0O e A 10 ms  [J#iE®RiE

CAHFRER AT ooy "

AR et ey o ke || e
CAHL1E: CANZ1
Unused i e LT HF iz o [ =mpivsis
SritddE: @iE SitEiE: BiEe
MoiZER: |1 MHEET: 0 MHEER: |0 THEET: 0

je2= FinbiE B Eme CaMEIE  fE%iAm 1S mizes!  mitEsl KE 2 ~
@) 00008 17:02:25. 579 OxCOCETS chl b=l Dx1F334455  #HiBMG @M 0x08 x| 11 22 33 44 55 66 77 88
@) 00009 17:02:29 670 OxCDEDDS chi E=alg 0x1F334465 280G @M 0x08 x| 11 22 33 44 B5 66 77 65
@) 00010 17:02:30.589  0xCE1521 chl bl Ox1F334455  #HiBPG @M 0x08 x| 11 22 33 44 55 66 77 88
@ 00011 17:02:31. 579  OxCE3CEL chi E=lg 0x1F334465  #iE0G  3EM 0x08 x| 11 22 33 44 65 66 77 85
@) 00012 17:02:32.599  OxCEG3AS chi bl Ox1F334455  #HiBMh @0 0x08 x| 11 22 33 44 55 66 77 88
@ 00013 17:02:33.619  OxCESAFS chi E=lg 0x1F334465  #iB0G  3PEM 0x08 x| 11 22 33 44 65 66 77 &85
@) 00014 17:02:34. 609  OxCEBZ3E chl b=lnd Ox1F334455  #iBPh @M 0x08 x| 11 22 33 44 55 66 77 88
@) 00016 17:02:35. 630  OxCED9GL chi ik 0x1F334455  #i@0G  3Ed 0x08 x| 11 22 33 44 65 66 77 85
@) 00018 17:02:36. 619  OxCFOODS chl b=l Dx1F334455  #iBPG @M 0x08 x| 11 22 33 44 55 66 77 88
@) 00017 17:02:37. 638  OxCF282C chi E=alg 0x1F334455  2iB0G  3EM 0x08 x| 11 22 33 44 65 66 77 65
@) 00015 17:02:35. 689  OxCF4F7D chl b=l Ox1F334455  #HiBMG @M 0x08 x| 11 22 33 44 55 66 77 88
@) 00019 17:02:39.648  OueCF7EIC chi i 0x1F334455  2iB0G @M 0x08 x| 11 22 33 44 65 66 77 85
@) 00020 17:02:40, 670  OxCFIE34 chi bl Ox1F334455  #HiBPG @M 0x08 x| 11 22 33 44 55 66 77 88
@ 00021 17:02:41 669 OxCFCBST chi ik 0x1F334465  #i@MG  3EM 0x08 x| 11 22 33 44 65 66 77 85
@) 00022 17:02:42 679 OxCFECCE chl b=lnd Dx1F334455  #HriBPh @M 0x08 x| 11 22 33 44 55 66 77 88 -

4 >
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GPIO Uiz

1. %% gpio python library

git clone https://github.com/vitiral/gpio.git
cd gpio/

sudo python3 setup.py install

2. 45 LLRIBAT 41 Python 24 5T
import time

import gpio

tst_gpio pin=417  #417 3B T609 ¥ J& ¥ GPIO17

#tst_gpio pin=290  #290 XN T609 ¥ J& ] GPIO04
#tst_gpio pin=258  #258 Xf% T609 ¥ J&fI GPIO10
#tst_gpio pin=343  #343 Xf% T609 ¥ J&f) GP1002

gpio.setup(tst_gpio_pin, gpio.OUT)
gpio.set(tst_gpio_pin, 0)

print("Starting now! Press CTRL+C to exit")
try:
while True:
gpio.set(tst_gpio_pin, 1)
print("TEST High.")
time.sleep(5)
gpio.set(tst_gpio_pin, 0)
print("TEST Low")
time.sleep(5)
finally:
gpio.cleanup()

3. @M FEEBRE HI M LO
sudo cat /sys/kernel/debug/gpio| grep '417'
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REHEREDIN

B 2R B
DR E PR OO R A Bk [ 4, AMERZaHE

E digze0eg

AR K sim REFA B FESARERTT (sim R — 2 ZAEE R IR B DU, 8 i AN 0 BE R )
BRI AT BN Tsusb, BH RG] 4g BB, HHAVUNRAT FHL SR 4 BBUE{E, MFHICE 4g M2 2% 4g BHICE J7 ik
AT AR UL

SIM &8

EARPEETNTES

POWER @
RUN

Vb

ALARM RES REQ g_i EBRUG arG AL ﬁﬂjﬁ
o o e o e e

oM COMz TIME SMYL
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nvidia@Xavier-4:~%

Bus 002 Device 901:
Bus 001 Device 003:

Bus 081 Device BA5:
Jus 081 Device BO7:
Bus 001 Device 006:

:0903 Linux Foundation 3.0 root hub
12510 Pixart Imaging, Inc. Optical M
0818 Primax Electronics, Ltd HP PR1
18247

:¢811 Realtek Semiconductor Corp.
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Wifi #RiR %%

FRAC R, MRRHIEFEAR & T B H A WS B i e 5 2k, i RE T /N OB, D) 270 R, R4 S0 AS 24 3 e A5, 3R ) AN R AE A
M)

B 5% Ag ML HP IR —;

A IR T AR URIBCT (] 52 AR AR BE, DA [ 5 R AR RS B 5

N e

IR YRR R, S5 3T 7R B T R 2 A R R RE, I BT LR, SRR T ER
SPRRDY - $R BN U B TR AL, BT [ 5 MR R K wifi AR 22 B 7R IR b, B ] e MR B, R BB R 2 L B R A B, BN T
e,
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EIEIRE

WIFI &gl

REHEIRLE

BBON ARBIWNE PR E S5 dg PV RO TR = SR F Bk, R AihE
AR R AR SR 2577 5 (BRI A AR BT AT AT TALINRK, 8 4 [ 22 A 2 S BRI TEIE U, FE R IRE223%), 2358
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EZSHERE (ssd) %%

AT AR HEAT AN S AR L, ARV BE 22, ity H CMSL 2RSS AR, (U EI AR R R (A7 B 4, AT AR
FRACT, IR BHIRAE (1 G B A b SR I8 G 252k, IR /O AE, DI 20 B R, Jn DRI SE0AN 238 PR 45 %, B m) AN BN

M)
B 2% wifi BRZEOP TSR, BN M

AR RPN PTRE ssd RAL B (AN 23 B , BUT B IR, 2 b ssd JEBUFIRE, Bl ZRTR)G, M &IkE R

R, REEEFSHE R n. 2 key m ssd NRGH — W WFEATHN R E.

EEIRE

TERANBRFAT
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WiFi iz

L sl i Sk s 9 2% Pl b

Ubuntu Desktop

(]
B
B
B
-]
L
2

L4F
README

= |
NVIDIA
NVIDIA
Jetson

'a-.‘{.

)
nvioia
VPID
11

2. T AEEI wifi I

Ubuntu Desktop

Py

Chromium
Web

&

.|
nviDiA
Jetson Zoo

|G ¥ B B B [

NVIDIA
NVIDIA

)

=
)
£l
-
k]

d @ de

1)

=4 MODE 20W 6CORE Ty

) 1040 %

=4 MODE 20W

and-Business

+ changhong

ChinaNet-TrxJ
ChinaNetTrxJ-5G

CHWL

CHWL-5G

CMCC
JC3902542910000C 10130543
Marloon

THRBWIFI 2.4G

@

Wired connection 1

Disconnect

% ChinaNet-JWu4
chinaNet-k
& ChinaNet-NkwJ
ChinaNet-NkwJ-5G
owin
" Morenetworks ¥ |
Connect to Hidden Wi-Fi Neb
Create New Wi-Fi Network...
VPN Connections
¥ Enable Networking
v Enable Wi-Fi
Connection Information

Edit Connections...
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3. A NEERY, WA T T R R I, AT A A B A 2 15 A\ IR A

==l

PGS D 5D m

5. FT T P T A A2 75 P 2% IE 3

‘P

Chromium

Support
Forums

NVIDIA
Jetson Zoo

L4
README

Terminal

nVIDIA
VPIDemos
vii

Support
Forums

NVIDIA
NVIDIA

n
Communi..

Terminal

NVIDIA

VPIDemos

Vi

Authentication required by Wi-Fi network

Passwords or encryption keys are required to access the Wi
Fi network “Tw

Password

Show password

54 MODE 20w 6CORE = [B3 % ) 10:55 3

A MODE 20W 6CORE

% ) 1055 LF
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& EE-T, fratd
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8
=
D
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AG TR SERK

R

K PO T4 6L SO A I 5 R A B S e, A dr 4 H 1 B/ ete/ppp/peers T, fir &y IR 46 €
T HERAR

#E4%: https://pan. baidu. com/s/1iF0iKqKTGYuNTDZ5w I9Mg

RIS 33sm

PAT a2 A:

sudo cp —f 4g dail/* /etc/ppp/peers

i S
J AN 2% %5452 LRI 1Y) Enable Mobile Broadband i&I0, EAR#ERAE R &% A

esktor 13 B o)

Maobile Broadband
not enabled
Connect to Hidden Wi-Fi Network...

W=
#EN/etc/ppp/peers Hik, 3 n720-ppp-dial. sh AR, 55— IRKPAT 75 Z T HATAE, BAEIE):

cd /ete/ppp/peers

sudo chmod +x n720-ppp—dial. sh

sudo . /n720-ppp—dial. sh

R R ELORMIR S, FEIEAT pppkill. sh IASE AR S
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https://pan.baidu.com/s/1iF0iKqKTGYuNTDZ5w_I9Mg

WS AG B SNEM ThRE, FELWE rc. local BB, LIRS A B3 iR H

AR

NI re-local. service

sudo In —fs /lib/systemd/system/rc—local. service /etc/systemd/system/rc—local. service
sudo vi /etc/systemd/system/rc—local. service

e

[Install]

WantedBy=multi-user. target

Alias=rc-local. service

g

Ym'5 rc. local JHIA

sudo touch /etc/rc. local

sudo chmod 755 /etc/re. local

sudo gedit /etc/rc. local

AN TR IR BER) re. local SCPFSCAS A RN SZ i1 RIAT, LR 9 SCA AL &
#!/bin/bash

LOG DIR=/var/log/twlog
mkdir -p $LOG DIR

#4g auto dial if register on network. sleep 30s wait for 4g module prepared
TIME="date +%Y%m%d%H%M

echo $TIME >> $LOG DIR/ppp-dial. log

echo “Auto dial” »> $LOG DIR/ppp—dial. log

nohup /etc/ppp/peers/n720-ppp-dial. sh >> $L0G DIR/ppp—dial. log &

sleep 10

#Set default gateway

def gw="/sbin/ifconfig ppp0|grep destination|grep —v 127.0.0.1|grep —v inet6 | awk ’ {print $6}’ | tr -d “addr:”"

5~

# route —n | grep ppp0 | grep UG | awk ’ {print $2}
echo $def gw >> $LOG DIR/ppp—dial. log
if [ —n “$def gw” ]; then
#Set default gateway using ppp0/4G
sudo route add default gw $def gw
else

sleep 10

def gw="/sbin/ifconfig ppp0|grep destination|grep —v 127.0.0.1|grep —v inet6 | awk ’ {print $6}’ | tr —d “addr:

if [ -n ”$def gw” ]; then
sudo route add default gw $def gw
fi
fi
#Get ppp0 IP

fourg ip="/sbin/ifconfig ppp0|grep inet|grep —v 127.0.0.1|grep —v inet6 | awk ’~ {print $2}" | tr —d “addr:”"

”~
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if [ -n “$fourg ip” 1; then
echo $fourg ip >> $LOG DIR/ppp-dial. log
else
sleep 15
if [ -n "$fourg ip” 1; then
echo $fourg ip >> $LOG DIR/ppp-dial. log
else
echo 74G no ip $fourg ip” >> $LOG DIR/ppp-dial. log
echo $TIME”-Kill pppd and redial” >> $LOG DIR/ppp-kill. log
nohup /etc/ppp/peers/ppp—kill.sh >> $LOG DIR/ppp-kill. log &
fi
fi

ttend 4g auto dial

#Running maxn mode

/usr/bin/jetson clocks
exit 0

SCAFERIN VB ORS8RI, il HeAth iz S R 4g R, 1888 n720-ppp-dial. sh S

QL. DEVHAME=/ dev/ttyUSBO
QL APN=cmnet S
o ostRquest . (BHRUEERIEN SR

QL PASSWORD=guest
#E)M: cmnet
BXiE N 3gnet

F{Z N ctnet

TR 46 P28 R TR A DE S, ATl T T ping 1 EERMRATA.
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SSD 1EH
NVMe SSD HEHFLAAEN R G (rootfs MIFHFIX) , REGMJEsh5] Sk LML SD Ka EMMC, HhinFt 2 # &8 dtb & 7E SD Rk
EMMC

APE—. % SSD FEE ALy GPT

1% M. 2 Key M SSD

(AR FH IR /2 48 f% CL1-8D128 SSD)

2. 9T Ubuntul8. 04 [ Disks THE O, $REN2IM ssd AL, BRI Corl+F” B PuEmE U on.
3. BRERAES 2 R EIFR (5 Per 4% IR T 77 2O AT AR SRR, 88 G p R 3 0B A TOVEE N S 18 R 5)
D E AT TR NG ctrl DT RME, R disks” TH;

2) N disks, BN LM ssd, REHEE” ctrl+F” |, WA AT OB A, S Formaat ;
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MODE 20W 6CORE Ty 2 ) 1147 L

9

Chromium
web
Browser

nVIDIA 128 GB Disk
Jetson |—— Lenovo X800 NVM... 2280s 128G 55D

Developer SDC
Zone a

nviDia =

Jetson S fc Volumes
support

Forums E Device

ock Device
nviDiA
Jetson Zoo

SEDDDHe:

Don't overwrite existing data (Quick)

Compatible with modern systems and hard disks > 2TB (GPT) *

Cancel Format...
NVIDIA
NVIDIA 1
Jetson
Communi

VPI Demos

24 MODE 20W 6CORE fg. 3 ) 11:47 %

Chromium
Web
Browser

128 GB Disk
Jetson s LENOVO XBOO NVM.

Developer sD card Reader
Zone

8516010515X036!
NVIDIA.
Jetson
Supporkt
Forums

Q Are you sure you want to format the disk?

- All data on the disk will be lost but may still be recoverable by data
recovery services

NVIDIA.
Jetson Zoo

Tip: If you are planning to recycle, sell or give away your old computer
6 1 or disk, you should use a more thorough erase type to keep your
. private information from Falling into the wrong hands

L4T: \ : ] Affected Devices
README N
£ 128 GB Disk — Lenovo X800 NV...2280s 128G 55D (/dev/nvmeOn1)

NVIDIA.

NVIDIA

Jetson
Communi...

Cancel Format

Terminal

NVIDIA.
VPI Demos
vi.1
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DFNEN, ER B OBUEN, MAMASAEL” nvidia” (EEKNST)

Authenticate mopE20w 6CORE Ty B 3 1)

Chromium
web
Browser

128 GB Disk . ISR
oVvo X800 NVMe M.2 22805
L\ Lenovo X800 NVM... 22805 128G 55D Lenovassgu e =
Developér SD Card Reader
Zone -

nVIDIA

Jetson Volumes

support
Forums

Authenticate

n\n‘lDIA e
Jetson Zoo 5 Authentication is required to format Lenovo X800 NVMe M.

2 2280s 128G SSD (/dev/nvme0n1)

' 4 An application is attempting to perform an action that requires privileges.
g | Authentication is required to perform this action.
A v Password: |
17 MB LoG
idiafl
» Details
- nVIDIA
NVIDIA
Jetson
Communi...

Cancel Authenticate

nVIDIA
VPI Demos
V1.1

5) ATLLE BRI 4 R/ b, T ERBRIARCR S X, s next

MODE 20W 6CORE g 3 4)) 11:48 {%%

Chromium
Web
Browser

NVIDIA, 128 GB Disk
Jetson e LNOVO X800 NVM.... 22805 128G 55D

Developer d Reader
Zone

8516010515X03601299
DDA @ Create Partition
Jetson 7

Support : Cancel Create Partition Next
Forums

NVIDIA.
Jetson Zoo

Partition Size | 128 —

. . Free Space Following | 0

LT
README

NVIDIA.

NVIDIA

Jetson
Communi...

nVIDIA
VPI Dem
vi.1

6) 4 XiE A4 7, HARIABRNGEIITE B 2L, 285 Rl create;
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mopE2ow 6coRe 1y [BY 3% €) 1148 L

9

Chromium
web
Browser

NVIDIA 128 GB Disk

Jetson [ Lenovo X800 NVM... 2280s 128G 55D
Developer D Reader size 128GB( 5,676,

Zone i

Lenovao X800 NVMe M

GUID Partition Tabl
8516010515X03601299

nVIDIA @ Format Volume
Jetson I

Support 3 Previous Format Volume
Forums

NVIDIA.

Jetson Zoo Volume Name | ssd|

L4T-
README

TELELELEELEE

Type @ Internal disk For use with Linux systems only (Ext4)
NVIDIA
NVIDIA Password protect volume (LUKS)

Jetson For use with windows (NTFS)
Communi...
For use with all systems and devices (FAT)

Other

nVIDIA
VPI Demos
V1.1

24 MODE 20W 6CORE 1y 3 ) 11:49 {%

Chromium
Web

S 128 GB Disk — jdev/nvmeOn1

5 Lenovo X800 NVMe M.2 2280s 128G 55D
Jetson e

Developer SOCadREglEr - 7e 128GB (128,035,676,160 bytes)
o SD32G GUID Partition Table
f:gs;‘:gt‘ﬁ?eme 8516010515X03601299
Jetson 679 MB Block Device Volumes
Support —— /dev/zram0
Forums 679 MB Block Device
—— /dev/zram1
679 MB Block Device
NVIDIA — /dev/zram?2
ea e 679 MB Block Device
—— /dev/zram3

679 MB Block Device
. s /dEV/ZTAMA
‘ Block Device ze 128 GB(128,034,275,328 bytes)
REL:J;AE A {devizram3 Jdev/nvmeOnip1
17 MB Loop Device B
—— /opt/nvidia/lat-us...de/filesystem.img 1b1c3093-c61a-4e56-a0cb-877b0cdb9465

NVIDIA.

NVIDIA, Linux Filesystem
NVIDIA 4 (version 1.0) — Not Mounted
Jetson

Communi...

Terminal

NVIDIA.
VPI Demos
vi.1
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8) 1T B s I DAy 2 )

Chromium
web
Browser

nvID
Jetson
Developer
Zone

nvIDIA

Jetson
Support
Forums

nVIDIA
JetsonZoo

L4T-
README

NVIDIA
NVIDIA
Jetson

Communi...

nVIDIA
VPI Demos
V1.1

SR (RGAFAR)

128 GB Disk — /dev/nvmeoOn1

SD Card Reader
5D32G
34 MB Block Device
e /dev/mtdblocko

679 MB Block Device Volumes
e /dev/zram0

679 MB Block Device
—— /dev/zram1

679 MB Block Device
e /dEV/ZTAM2

679 MB Block Device
e /dEV/ZraM3

<A MoDE2ow 6coRE Ty B # 1) 11:49 %

Lenovo X800 NVMe M.2 2280s 128G 55D
128 GB (128,035,676,160 bytes)

GUID Partition Table
8516010515X03601299

679 MB Block Device
—— /dev/zram4

Block Device
— /dev/zrams

17 MB Loop Device
== /opt/nvidia/l4t-us...de/filesystem.img

128 GB— 125 GB free (2.0% Full)

/dev/nvme0Onip1
1b1c3093-c61a-4e56-a0cb-877b0cdb9465

Linux Filesystem

Ext4 (version 1.0) — Mounted at /media/nvidia/ssd

git clone https://github. com/jetsonhacks/rootOnNVMe. git (4045 git HI fail, WARYE PGS EEEE HAT FEIESE, SR )5 copy 31k

% LfRIER)
cd rootOnNVMe

. /copy-rootfs—ssd. sh(

. /setup—service. sh

sudo reboot

AN 8] BUAA, T O ST SE BE TR AT N —22)
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R

Ko

TN df —h, BERA A/ dev/nvmeOnlpl B RHEEHAE/MR B 3 b, A2, WML R AT

Terminal

9

Chromium

Web
Browser

NVIDIA
Jetson
Developer
Zone

NVIDIA.
Jetson
Supporkt
Forums

NVIDIA.
Jetson Zoo

LT
README

== |
NVIDIA
NVIDIA
Jets:

Communi...

Terminal

«
NVIDIA.
VPI Demos
vi.1

o nvidia@nx: ~
nvidiagnx:~$ df -h
Filesystem Size
J/dev/nvme®nlpl 117G
none 3.56
tmpfs 3.8G
tmpfs 3.8G
tmpfs 5.0M
tmpfs 3.8G
tmpfs 777TM
tmpfs 777M
fdev/mmcblkep1l  14G
besad3ce
nvidia@nx:~S I

Used Avall Use% Mounted on

/
Jdev
Jdev/shm
% /run
/run/lock
/sys/fs/cgroup
1% /run/user /120
1% /run/user /1000

& MODE 20W 6CORE 1y

/media/nvidia/18f@845e-cfbd-4087-ba7c-8c3d
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A 609 7 RAF BATHIR LHRAERC nvidia agx xavier O, FOERAFIREI IR E A SIFR T A EME R SRS, t
T EE I A B B usb AR At R LIGVE IEH ), 5 2T 3R R IR IR B B, 2227 383N, T Al AN B ik L IE
A

TR ETHEA
Ubuntu 18.04 REHIHEM 1 &
Type—c usb H#lizk 1 4%

WE NER
Nvidia jetson f&ilid usb type—c TR RS, FHATF L t609 HEA recovery #. Recovery MR A LTI R4
FHAE: W kernel, J83) bootloader, XAFFR A rootfs .

T609 # AN recovery HEfIBHE:

1) 3% t609 RS HIE;

2) f#H usb type—c BIBUHELLIERE jetson M ubuntu host EHL (—IRHELE t609 ) OTG I, —Hi#fifE ubuntu host LHLH usb 3.0 4
)

3) fEH 1609 NCE M R AT LRI

4) 55T recovery [FIN FR%ME reset HALHE;

5) 2 BEREN reset B4, )Rl recovery f&4E, I t609 3N recovery RINILAER, (A[IELZE ubuntu host Nl FIB4T
f4: Lsusb EHZETA nvidia corporation ¥4 (AR[E jetson #lk usb vid/pid AR KA L BTHENIER)D

QUNQ4LL0
Bus 003 Device 005: ID 0955:7¢18 NVidia Corp.

HE: fEHEAN usb recovery BT, REAZREB, & HASH G S MM

AP TR
F—

TEE MRS, K BHE S copy F ubuntu HLK;
BE$E: https://pan. baidu. com/s/18riNOT38uq2APqbNNQIGVA
RIS pr3s

BRI S B TR, {AE T

readme.txt T609.)P4.5.tar.g... T609.JP4.5.tar.g... T609.JP4.5 tar.g... T609.JP4.5.1ar.g... T609.)P4.5.1ar.g...
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St

B

£ ubuntu HL_EHAT LT dr R4 -

I ESEfL  sudo cat T609. JP4. 5. tar. gz* > T609. 4. 5. tar. gz
fRJE : tar —zxvf T609. JP4. 5. tar. gz

cd T609. JP4. 5

PATRINLEIA . /1609 _gms12_senyun_imx390ar0233gw5200_. v1. 2. flash. sh(MIRPATA T, i\ sudo chmod +x
t609 gmsl2 senyun imx390ar0233gw5200 . vl. 2. flash. sh )
RIMLFE RS G0 T BIFTR, SR RIS UG B S, BN R4 2 W RIHL 2 75 58 4 ).

Activities ] Terminal = A 15:32
‘.’ Ew@tw: ~/nvidia/nvidia_sdk/nvidia_sdk/t6x_t5x_t3x_4.5_l4t.r32.5
® File Edit View Search Terminal Help

.7319
.9942
.0839 1 [ ve...] 10

ootctrl.bin

.1 100%
_bootctrl.bin

tegradevflash_v2 --write BCT br_bct_BR.bct
ion 01.00.0000
Writing partition BCT with br_bct_BR.bct

tegradevflash_v2 --write MB1_BCT mb1_cold_boot_bct MB1_sigheader.bct.encrypt
Bootloader version 01.00.8000

Writing partition MB1_BCT with mbi_cold_boot_bct_MB1_sigheader.bct.encrypt
[icniva . K . 5 5

tegradevflash_v2 --write MB1_BCT_b mb1_cold_boot_bct_MB1_sigheader.bct.encrypt
Bootloader version 01.00.0000

Writing partition MB1_BCT b with mb1_cold_boot_bct MB1_sigheader.bct.encrypt

i .1 100%

tegradevflash_v2 --write MEM_BCT mem_coldboot_sigheader.bct.encrypt
Bootloader version 81.00.00800
Writing partition MEM_BCT with mem_coldboot_sigheader.bct.encrypt

tegradevflash_v2 --write MEM BCT_b mem_coldboot_sigheader.bct.encrypt

Bootloader version 01.00.0000

Writing partition MEM_BCT_b with mem_coldboot_sigheader.bct.encrypt
..] 100%

[
[
[
[
[
[
[
[
I
[
[
[
[
[
[
[
[
[
[
[
I
[
[
[
[
[
[
[
[
[
[
[
[
[

Flashing completed

Coldbooting the device
tegrarcm_v2 --ismb2

tegradevflash_v2 --reboot coldboot
Bootloader version 01.00.0000

***% The target t186ref has been flashed successfully. *¥**
Reset the board to boot from internal eMMC.




Jtop &3

jtop (RGN, WIEAN LT, B AN nvidia jetson FPERE D, wRWMAEE T, iR jetson
Fein E e T jetpack sdk, AL P IRL LT
Lhe NIBAT
sudo apt—get install python3-pip
sudo pip3 install jetson—stats (1% jtop)
sudo jtop
FRJEI ST

jtop Xavier NX - 15W 6CORE

NVIDIA Jetson Xavier NX - Jetpack 4.4 DP [L4T 32.4.
[ I 1 1.ZUHzZ

[

1 114MHz

[info] - [Sensor] — [Temp] [Power /mW] — [Cur] — [Awvr]
UpT: © days 16:12:2 AD 38.56C CPU GPU CV 559 5€
{ gec S0C 1198

Jetson clocks: 0 C 5€ 4033
NV Power[2]: 1 GPU e8c

[HW engines] — thermal 39.16C
APE: 75MHz

NVDEC: [OFF]

b
IIHLL 2GPU 3CPU 4MEM 5CTRL G6INFO Quit Raffaello Bonghi

EHTTEIE BT jetson Hlas ERSAEREMERE, —MAEE TUR AT LSt IR F & B85 2 -

all

A EBYOEITEEAIE: cpus WA gpu. WA, KU jetson clock IRA&. nvpmodel 4545
gpu

SERT gpu RES

cpu

SERT cpu RES

ctrl

AT LAFZ I RS

info

1ib E. cuda. serial number. interface Z&{Z 5
FDMEFI AT s A%, 15 nvidia jetson BAHIRHCE :
TEZE 3 T mem H :

c o HERGAT
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s ¢ A H/ZE RN
+/= 1 BEANAIER D> A K
TS 4 T ctrl -
Jazh /1Z1E jetson clocks fR4s (JE: {Y jetson clocks MIFIE] 60 #2J5 46D
e: [ERNN B/ jetson clocks
+/= 1 SEINAIED> nvp
f: KBTS/ jetson clocks #z{
p/m: 3 AR R T
1. jetson release #54 /R nvidia jetson KRS AT A (E R
nvidia@nx:~$ jetson release
- nvidia jetson xavier nx
* jetpack 4.4 dp [14t 32.4.2]
* nv power mode: mode 15w 6core — type: 2
* jetson clocks service: inactive
- libraries:
* cuda: 10.2.89
* cudnn: 8.0.0.145
* tensorrt: 7.1.0.16
* visionworks: 1.6.0.501
* opencv: 4.3.0 compiled cuda: yes
* yvpi: 0.2.0
* vulkan: 1.2.70
2. tegrastats MATEEFRIEER

$ tegrastatsram 1778/7763mb (1fb 986x4mb) swap 0/3882mb (cached Omb) cpu

[20%@1190, 5%@1190, 5%@1190, 5%@1190, 4%@1190, 4%@1190] emc_freq 0% gr3d freq 0% ao@37.5c gpu@37.5c pmic@l00c aux@37.5¢

cpu@38. 5¢ thermal@38c vdd in 3913/3877 vdd cpu gpu cv 440/429 vdd soc 1198/1198

ram : WAFE S H cpu :cpu F RO HI S eme : external memory controller, AMEIEHI 2%, 847 bus%@mhzgrdd : gpu (5 H T %thermal:

B RO
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Vnc viewer L (2B AR ETR)
7t jetson FFEEE—A vnc MRZ#%, MM AR VF AR B A8 457 [ jetson B Tinux BB A THHTIZRE TAE, FFlEf 7% hdni
TRIRAS . ush BEALBE BRI
WTFIREEE vne IR RS, RS BT viewvne AT IEFEVT I -
W—. %3 vino
sudo apt update
sudo apt install vino
PR, enable vnc fR% (M FENAHTIF vne server)
BB RIS HE vne server:
sudo 1n -s ../vino-server. service /usr/lib/systemd/user/graphical-session. target.wants
& vne server:
gsettings set org.gnome.vino prompt—enabled false
gsettings set org.gnome.vino require—encryption false
WANRINIFTF8NE 30 vne service: —1) edit the org. gnome. vino schema to restore the missing “enabled” parameter
sudo vi /usr/share/glib—2.0/schemas/org. gnome. vino. gschema. xml add this key: (&J&)
<key name="enabled’ type='b >
{summary>enable remote access to the desktop</summary>
{description>
if true, allows remote access to the desktop via the rfb
protocol. users on remote machines may then connect to the
desktop using a vnc viewer
{/description>
{default>false</default>
{/key>
-2) compile the schemas for gnome:
sudo glib—compile-schemas /usr/share/glib-2.0/schemas
-3) now the screen sharing panel in unity-control-center works... but this is not enough to get vino running! so you
need to add in the programs at session start: vino—server with the following command line:
/usr/1ib/vino/vino-server
A= RE vne BHEE (12345678 BXUNH CMEY)
gsettings set org. gnome.vino authentication—-methods “[’ vnc’ ]”
gsettings set org. gnome.vino vnc—password $(echo —n * 12345678 |base64)
BRI, EENLEE, WIFRERE vne BRI
sudo reboot
SR A. WEIPLE G B vie server
the vne server is only available after you have logged in to jetson locally. if you wish vnc to be available automatically,
use the system settings application to enable automatic login

gsettings set org. gnome.vino enabled true

mkdir —p ~/. config/autostart

vi /.config/autostart/vino—server. desktop

[desktop entry]
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type=application
name=vino vnc server
exec=/usr/1lib/vino/vino-server

nodisplay=true

R vne server

use any standard vnc client application to connect to the vnc server that is running on linux for tegra. popular examples
for linux are gvncviewer and remmina. use your own favorite client for windows or macos.

to connect, you will need to know the ip address of the linux for tegra system. execute the following command to determine
the ip address:

ifconfig

search the output for the text “inet addr:” followed by a sequence of four

numbers, for the relevant network interface (e.g. ethO for wired ethernet,

wlan0 for wifi, or 14tbr0 for the usb device mode ethernet connection).
B BRSNS PR setting the desktop resolution
RS R SR, BN vne JESRIRIOAIE N 640x480 , ISR F A, HLERIA vne AHEERH

sudo vi /etc/x11/xorg. conf

. ” ”
section screen

identifier “default screen”
monitor ”configured monitor”
device “tegra0”

subsection “display”

depth 24

virtual 1920 1080 # modify the resolution by editing these values
endsubsection

endsection
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pytorch "4

PyTorch j&— N FFYAR Python ML2%2= S B, 2T Torch, FIF HARIE S AABERN HAFEF. 2017 £ 1 B, H Facebook AN L% REHF
Fibt (FAIR) T Torch #EH 1 PyTorch, ‘E&—MHET Python FIATEEHHIT AL, IRMEPIAmHIIRE:

HABRK GPU I Tk TS (U NunPy) ;

B H AR S RGRIRE PN 4%

R & :PyTorch (AT & & Torch, FKEM Torch HEZE—#FF, (HRMEF Python EHE TREZ AL, FIUEMARE, LFHERE,
T HIEBE T Python 3. B Torch? BIBAIT A, F&—EA Python fR2G IEREES: SIHESE, AV AEENS SEBLIE K GPU N, [Ffit
SCRBNASEM S . PyTorch BEATEAFAEIMA T GPU SCHF I numpy,  [RI 47T LU Be— MG 1 35K 5 Dy BE IR 3R OR IRV B2 e i 45
%7 Facebook #b, B &4 Twitter. CMU 1 Salesforce ZEHLIK .

P 5 - PyTorch & AH 241 v H s BPOR BAESE, BoitiBsRin b2, Bits56 A8 B 4E, Tk R AR L VE TR0 A S i
%, 5 google ¥ Tensorflow ZKfEL, FAIR 304 & LA PyTorch SRIGHRRE: ITT K SR, PyTorch fE# 3% A 4E4 I In LA S Hi A
SREUR R, N 5

O PyTorch
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https://baike.baidu.com/item/%E5%BC%80%E6%BA%90/246339
https://baike.baidu.com/item/Python
https://baike.baidu.com/item/Facebook/7449587
https://baike.baidu.com/item/%E4%BA%BA%E5%B7%A5%E6%99%BA%E8%83%BD/9180

Pytorch 3 IR R GRA B HHER, %35 pythoch RFERA Z 8T, Joifi 2 B &K jetpack AT, ARYE T 1 B A ke e 75 B 2 4+
AR pythreh 74 REIEH .

PyTorch pip wheels
¥ PyTorch v1.10.0

s JetPack 4.4 [L4T R32.4.3] [ JetPack 4.4.1 [L4T R32.4.4) [ JetPack 4.5 [L4T R32.5.0] / JetPack 4.5.1 [L4T R32.5.1) / JetPack 4.6 [L4T R32.6.1]
¢ Python 3.6 - torch-1.18.8-cp36-cp36m-linux_aarch64.whl 1.6k

¥ PyTorchv1.9.0

® JetPack 4.4 [LAT R32.4.3] / JetPack 4.4.1 [L4T R32.4.4) / JetPack 4.5 (L4T R32.5.01 / JetPack 4.5.1 [L4T R32.5.1) / JetPack 4.6 [L4T R32.6.1]

© Python 3.6 - torch-1.9.0-cp36-cp36m-linux_aarchbd.whl 3.7k
¥ PyTorchv1.8.0

» JetPack 4.4 [L4T R32.4.3] / JetPack 4.4.1 [LAT R32.4.4) / JetPack 4.5 [L4T R32.5.01 / JetPack 4.5.1 [L4T R32.5.1) / JetPack 4.6 [LAT R32.6.1]

© Python 3.6 - torch-1.8.08-cp36-cp36m-1linux _aarch6d.whl 6.4k

¥ PyTorchv1.7.0

® JetPack 4.4 [L4AT R32.4.3] / JetPack 4.4.1 [LAT R32.4.4) / JetPack 4.5 (LAT R32.5.0) / JetPack 4.5.1 [L4T R32.5.1) / JetPack 4.6 [L4T R32.6.1]

¢ Python 3.6 - torch-1.7.8-cp3 ém-1linux_aarch64.whl 5.7k

¥ PyTorch v1.6.0
® JetPack 4.4 [LAT R32.4.3] [ JetPack 4.4.1 [LAT R32.4.4) / JetPack 4.5 [L4T R32.5.01 / JetPack 4.5.1 [L4T R32.5.1) / JetPack 4.6 [LAT R32.6.1]
¢ Python 3.6 - torch-1.6.0-cp36-cp3bm-linux_aarch6d.whl 7.6k
o The JetPack 4.4 production release [L4T R32.4.3) only supports PyTorch 1.6.0 or newer, due to updates in cuDNN
¢ This wheel of the PyTorch 1.6.0 final release replaces the previous wheel of PyTorch 1.6.0-rc2.

T python3. 6 237750 (LR T73008 1.8, 0 AH)

wget https://nvidia. box. com/shared/static/p57jwntv4361frd78inwl7iml6p13fzh. whl -0
torch—1. 8. 0—cp36—cp36m-1inux aarch64. whl

sudo apt—get install python3—pip libopenblas—-base 1libopenmpi-dev

pip3 install Cython

pip3 install numpy torch-1.8.0-cp36—cp36m—1linux aarch64. whl

T python2. 7 27 (LT 500 1. 4. 0 9#)

wget https://nvidia. box. com/shared/static/I1v2cc4robzvsbuOp8h6qcuaqcolgesif. whl -0
torch—1. 4. 0—cp27—cp27mu—1linux aarch64. whl

sudo apt—get install libopenblas—base libopenmpi-dev

pip install future torch-1.4.0-cp27-cp27mu—1linux aarch64. whl

7 PyTorch v1.4.0 for L4T R32.4.2 jEit)5— 1 3CHF Python 2.7 HIRRA, B D AE python3. 6 T %23,

torchvision 223

sudo apt—get install libjpeg—dev zliblg—dev libpython3-dev libavcodec—dev libavformat—dev libswscale—dev
git clone ——branch v0.x.0 https://github. com/pytorch/vision torchvision

cd torchvision

export BUILD VERSION=0.x.0 # (35 torchvision ZIE[KIAS)

python3 setup. py install

IOAIE
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python3

0%
0%
0%
0%
0%
0%
0%
0%
0%
0%
0%

import torch

print (torch. version )

print ( CUDA available: > + str(torch. cuda.is available()))

print ( cuDNN version: = + str(torch. backends. cudnn. version()))

a = torch. cuda. FloatTensor (2). zero ()
print ( Tensor a =~ + str(a))

b = torch. randn(2). cuda()

print ( Tensor b =~ + str(b))

c =a+ b>>> print( Tensor ¢ = + str(c))
import torchvision

print (torchvision. version )

Pytorch whl A F# bl :

#54%: https://pan. baidu. com/s/1]2DeI9HMtOMkH-ZgGfsFnA

REUS: wifl
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TensorFlow /48

TensorFlow™& — PR TH i fE (dataflow programming) HIFFSHA RS, # 2N T &£HKHL48%%>) (machine learning)
SEM ARSI, LAl B R AR AR I 2% HEE DistBelief .

Tensorflow i £ EHRLEH, FIHEET &R A PC LM TII TR GPU Al TPU mitEREEUEVHEE, B 2 R T3 A &5 1K™
i T R AN -SSR AL

TensorFlow AR N LB GERI AN (Google Brain) JFAFZEYT, 4 L35 TensorFlow Hub. TensorFlow Lite. TensorFlow
Research Cloud fE N IIZ A H UL K &N FFEF 10 (Application Programming Interface, API). H 20154 11 A 9 Hik&,
TensorFlow #CHE B EF #2 ALY (Apache 2.0 open source license) FFBURACHS.

TensorFlow 25 F&ZYGRHITHENL &% SIHESE, © HAPUE . RIGEIFE &7 R R Y45 i, ARRANIT R & AT 72 & A1

RE 77 (3 4t FH N TR RE SR AR D 22 AL O R o

TensorFlow
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https://baike.baidu.com/item/%E6%95%B0%E6%8D%AE%E6%B5%81%E7%BC%96%E7%A8%8B/22735640
https://baike.baidu.com/item/%E6%9C%BA%E5%99%A8%E5%AD%A6%E4%B9%A0/217599
https://baike.baidu.com/item/%E8%B0%B7%E6%AD%8C/117920
https://baike.baidu.com/item/%E6%9C%8D%E5%8A%A1%E5%99%A8/100571
https://baike.baidu.com/item/%E7%BD%91%E9%A1%B5/99347
https://baike.baidu.com/item/GPU/105524
https://baike.baidu.com/item/TPU/20473545
https://baike.baidu.com/item/%E6%95%B0%E5%80%BC%E8%AE%A1%E7%AE%97/3729797
https://baike.baidu.com/item/%E4%BA%BA%E5%B7%A5%E6%99%BA%E8%83%BD/9180
https://baike.baidu.com/item/%E8%B0%B7%E6%AD%8C%E5%A4%A7%E8%84%91/4649855
https://baike.baidu.com/item/%E5%BA%94%E7%94%A8%E7%A8%8B%E5%BA%8F%E6%8E%A5%E5%8F%A3/10418844
https://baike.baidu.com/item/%E9%98%BF%E5%B8%95%E5%A5%87%E6%8E%88%E6%9D%83%E5%8D%8F%E8%AE%AE/1642155
https://baike.baidu.com/item/%E5%BC%80%E6%94%BE%E6%BA%90%E4%BB%A3%E7%A0%81/114160

7

IR & XavierNX HI'E 5 TensorFlow JA(E B,

Python 3. 6+JetPack4. 5

sudo apt—get install libhdfb-serial—-dev hdf5—tools libhdf5—-dev zliblg—dev zip libjpeg8—dev liblapack—-dev libblas—dev

gfortran

sudo apt—get install python3—pip

sudo pip3 install -U pip testresources setuptools==49.6. 0

sudo pip3 install —U numpy==1.16.1 future==0.18.2 mock==3. 0.5 hbpy==2. 10. 0 keras preprocessing==1.1.1

keras applications==1.0.8 gast==0.2.2 futures protobuf pybindl1# TF-2. x

sudo pip3 install ——pre ——extra—index-url https://developer. download. nvidia. com/compute/redist/jp/v45 tensorflow#

TF-1. 15

sudo pip3 install ——pre ——extra—index-url https://developer. download. nvidia. com/compute/redist/jp/v45
“tensorflow<2’

Python 3. 6+JetPack4. 4

sudo apt—get update

sudo apt—get install libhdfb-serial—-dev hdf5—tools libhdf5—-dev zliblg—dev zip libjpeg8—dev liblapack—-dev libblas—dev

gfortran

sudo apt—get install python3—pip

sudo pip3 install -U pip testresources setuptools

sudo pip3 install —U numpy==1.16.1 future==0.17.1 mock==3. 0.5 hbpy==2.9. 0 keras preprocessing==1.0.5

keras applications==1.0.8 gast==0.2.2 futures protobuf pybindll

# TF-2.x

sudo pip3 install ——pre ——extra—index-url https://developer. download. nvidia. com/compute/redist/jp/v44

tensorflow==2. 3. 1+nv20. 12

# TF-1. 15

sudo pip3 install ——pre ——extra—index-url https://developer. download. nvidia. com/compute/redist/jp/v44

‘tensorflow<2’

TensorFlow %235 4, N 4 ik :
#54%: https://pan. baidu. com/s/1gLC-1Z5pC40ASezrpfY2Rw
REY: 6iyv
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	& gst-launch-1.0 v4l2src device=/dev/video1 ! 'vid
	预览八个摄像头的画面:
	同步测试:
	• 输入PWM 信号可动态修改频率，采用96Pin_PWM2/GP_PWM1/GPIO.PN01
	cd /sys/class/pwm/pwmchip0    
	echo 0 > export
	cd pwm0
	echo 40000000 > period 
	echo 4000000 > duty_cycle
	echo 1 > enable  #25Hz 10%
	• IMX390/GW5200 仅支持30fps 同步，不支持30fps以下帧率同步，比如若设置PW
	cd /sys/class/pwm/pwmchip0    
	echo 0 > export
	cd pwm0
	echo 33333333 > period 
	echo 3333333 > duty_cycle
	echo 1 > enable  #30Hz 10%
	• AR0233/GW5200 支持5~30fps 同步，即可以设置不同PWM 频率改变同步输出的帧
	cd /sys/class/pwm/pwmchip0    
	echo 0 > export
	cd pwm0
	设置30fps
	echo 33333333 > period 
	echo 3333333 > duty_cycle
	echo 1 > enable  #30Hz 10%
	设置25fps
	echo 40000000 > period 
	echo 4000000 > duty_cycle
	echo 1 > enable  #25Hz 10%
	多功能接口
	接口定义:
	CAN功能测试

	内部原生can测试:(由我司配置的电源线目前已默认将2路can焊接好,主要是测试两路can的相互收发
	echo 'nvidia' | sudo -s sudo modprobe can
	echo 'nvidia' | sudo -s sudo modprobe can_raw
	echo 'nvidia' | sudo -s sudo modprobe mttcan
	sudo ip link set can0 type can bitrate 80000
	sudo ip link set up can0
	sudo ip link set can1 type can bitrate 80000
	sudo ip link set up can1
	candump can0&
	cangen -v can1 
	输完上述命令后,在终端会相继出现CAN0,CAN1的收发信息.
	如需接入外部can设备测试,请将焊接线解开,将设备CAN-H与被测试设备CAN-H连接,CAN-L与
	运行接收脚本:sudo bash can_recieve.sh
	#!/bin/sh
	clear
	设置参数
	declare -i i=1
	str_can0='can0'
	str_can1='can1'
	str='
	#加载can模块
	sudo modprobe can
	sudo modprobe can_raw
	sudo modprobe mttcan
	#启用can0
	echo 'Enable can0'
	#设置can0波特率为80k bps
	sudo ip link set can0 type can bitrate 80000
	#开启can0
	sudo ip link set up can0
	#在can0接收端执行candump,阻塞等待报文,并生成can收发信息文档记录
	candump can0  2>&1 | tee can0.dump.txt
	#等待60s
	sleep 60 
	#关闭can0
	sudo ip link set can0 down
	#退出
	exit
	运行发送脚本:sudo bash can_transmit.sh
	#!/bin/sh
	clear
	#设置参数
	declare -i i=1
	str_can0='can0'
	str_can1='can1'
	str=''
	#加载can相关模块
	sudo modprobe can
	sudo modprobe can_raw
	sudo modprobe mttcan
	#启用can0
	echo 'Enable can0'
	#设置can波特率为80k bps
	sudo ip link set can0 type can bitrate 80000
	#开启can0
	sudo ip link set up can0
	#设置for循环,设置发送数据次数为30次
	for i in {1..30}
	do
	#设置发送报文内容
	cansend can0 1F334455#1122334455667788
	sleep 1
	echo 'can0 已发送，等待对方接收'
	done
	#关闭can0
	sudo ip link set can0 down
	#退出
	exit
	实际测试如下
	终端运行发送脚本
	另一端接入下图分析仪(此工具为我司测试工具,T609整套设备不包含此工具),秉承H-H.L-L的接线
	电脑上打开can分析仪的测试工具,点击设备操作里的启动设备,设置波特率为80k bps,接收信息如下
	GPIO测试

	扩展设备的安装方式
	安装盒子支架
	盒子支架安装
	 Wifi/4g天线安装

	4G模块安装
	底板拆卸示意图
	模块安装示意图
	零件安装顺序图

	Wifi模块安装
	固态硬盘(ssd)安装
	WiFi连接
	4G拨号联网
	测试4G网络是否有成功连接,可通过打开网页或ping百度来测试即可.
	采用M.2 Key m SSD为系统盘
	SSD作用
	NVMe SSD硬盘仅作为系统盘（rootfs和用户区），系统的启动引导依然是通过SD卡或EMMC，

	步骤一、准备SSD 并格式化为 GPT
	1)首先打开方式为按ctrl键出现搜索框,搜索”disks”工具;
	2)进入disks,找到安装的ssd,然后组合按键”ctrl+F”,对硬盘进行快速格式化,点击For
	3)继续点击format
	4)输入密码,若未自己修改密码,则输入默认密码”nvidia”(注意大小写)
	5)可以自己划分大小占比,下图是默认最大分区,点击next
	6)给分区起名字,其他均为默认选项无需修改,然后点击create;
	7)出现下图所示画面,点击三角符号挂载

	步骤二:(系统盘转换)
	系统安装
	Jtop安装
	c : 清除缓存
	s : 启用/禁用额外交换
	e: 在启动时启用/禁用jetson_clocks
	f: 风扇的手动/ jetson_clocks模式
	1、jetson_release 命令显示nvidia jetson的状态和所有信息
	2、tegrastats 命令行查看各资源信息
	Vnc viewer安装(远程图形界面工具)
	步骤一、安装vino
	步骤二、enable vnc 服务 （此时手动可打开vnc server）
	步骤三、设置vnc登陆密码('12345678' 修改为自己的密码)
	步骤四、重启机器，验证是否设置vnc 成功
	步骤五、设置开机自启动vnc server

	vi  ~/.config/autostart/vino-server.desktop
	常用框架安装
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