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R ETRNERITSEIN Notice

o FEMEAAFTMAFHNEARFH, REFNVRFESEEREEIN. HIEBNEERE SR
FHIMAEAERRI AR A,

e Please read manual carefully before install, operate, or transport Leetop device.

o TESIREBMEBZA, HRRERERIVEIREE.

e Ensure that the correct power range is being used before powering the device.

o ERAERIRERO.

e Avoid hot plugging.

o EIFHXIAREIR, B XRAUbuntuzRSe, AREHEIIMEIR. BHTFUbuntuRFRISSIRME, ENvidiag9FF
REMDEEMD L, WEHMRTTHARHREITIER, 280.03%HSIRHNFE, HMSEIRELER
.

e To properly turn off the power, please shut down the Ubuntu system first, and then cut off the
power. Due to the particularity of the Ubuntu system, on the Nvidia developer kit, if the power is
turned off when the startup is not completed, there will be a 0.03% probability of abnormality,
which will cause the device to fail to start. Due to the use of the Ubuntu system, the same problem
also exists on the Leetop device.

o B/DERAFIHRRLAIMILES.

e Do not use cables or connectors other than described in this manual.

o ERIERHIZING MERAIRE.

e Do not use Leetop device near strong magnetic fields.

o KEINMERNEHATHEXEEH TED.

e Backup your data before transportation or Leetop device is idle.

o HEFERARARHITIEH.

e Recommend to transport Leetop device in its original packaging.

o TE! WAAR R, HEERNREF, ZTRAURESIENRITEE TN, EXMERT, TEFERFYT
HEREWISE AT {TAYHETE.

e Warn! This is a Class A product, in a living environment this product may cause radio interference.
In this case, the user may be required to take practicable measures against the interference.

o KEEMESEMETIE, FENEINS, LRz,

e Working in a high temperature environment for a long time, it is not recommended to touch the
shell to avoid burns.
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ESD Warning

004

Electronic components and circuits are sensitive
to

ElectroStatic Discharge (ESD). When handling any
circuit board assemblies including Leetop Tech
COM Express carrier assemblies, it is
recommended

that ESD safety precautions be observed. ESD
safe

best practices include, but are not limited to : ¢
Leaving circuit boards in their antistatic
packaging until they are ready to be installed. °
Using a grounded wrist strap when handling
circuit boards, at a minimum you should touch a
grounded metal object to dissipate any static
charge that may be present on you. * Only
handling circuit boards in ESD safe areas, which
may include ESD floor and table mats, wrist
strap stations and ESD safe lab coats. ¢ Avoiding
handling circuit boards in carpeted areas. * Try to
handle the board by the edges, avoiding contact
with components.



BR5353%#F Service and Support
¥ ARZ#5 Technical Support

IR AFE ERRBRRR R T RATRAVHTERE, BEXTRIOMARARGER. RRIFEZRFE]
RIEEBFHE: service@leetop.top

Leetop is glad to help you with any questions you may have about our product, or about the use of the
technology for your application. The fastest way is sending us an email: service@leetop.top

{#{& Warranties

(e Bz AR

Warranty period: One year from the date of delivery.
RERB:

leetopfRIEFRFAJENERI - MEREHARIREMRFI T Z LAY, TREIHIM @S THENELRZ A, 5
ExFservice@leetop.top, LASRBIRENRIN (RMA) . Fa@ALARRIGEIRERE], LR IHEzEIERR
IR, FEREUHATFREITHEZRT, BNEDEEIEAMMEEINZEDS AR,

Warranty content: Leetop warrants the product manufactured by us to be free from defects in material
and workmanship during warranty period. Please contact service@leetop.top for return material
authorization (RMA) prior to returning any items for repair or exchange. The product must be returned
in its original packaging to prevent damage during shipping. Before returning any product for repair, it
is recommended to back up your data and delete any confidential or personal data.

DOCUMENT CHANGE HISTORY

Document Version date Description of Change
Leetop_A603 V2.1 20230822 Initial release
20250228 15PIN ZIF 8§ L ¥ &
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RIS Carrier Board specifications

Feature
Module Compatibility
PCB Size / Overall Size
Display

Ethernet

usB

M.2 KEY M
Serial

Camera

M.2 KEY E PCIE

12S

Misc.

Power Requirements

Operating Temperature

A603 Carrier for NVIDIA Jetson Orin NX/Orin Nano
NVIDIA Jetson Orin NX/Orin Nano

87mm x 52mm

1x HDMI

1x Gigabit Ethernet (10/100/1000)

2x USB 3.0 Type A (Integrated USB 2.0)
1x USB 3.0 0.5mm pitch 20P ZIF
1x USB 2.0 Micro-AB

M.2 KEY M (NVMe SSD) (2242)
1x CAN

1x CSI CAMERA

1x PCIE 2230 SIZE

1x 125(3.3V Level)

2x 12C Link (+3.3V 1/0)
6x GPIO

1x UART

2x SPI

+9Vto +20Vv DC 60W

-25°C to +65°
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OIS Interface Location

w9

W10

w11

& PN: 900-44887-0000
REV2A
20230726

w14

W12

Leetop A603 V2.1Carrier Board
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¥$9MELO External Interface

Designator
W1

W2

W3

W4
W5

W6

W7

W8
W9
W10
W11
W12
W13

W14

Connector
HDMI Port

USB 3.0 Type A

NVIDIA Gigabit Ethernet

DC Power
3V LITHIUM BATTERY
USB 2.0

Multifunctional port 2.54 PITCH 14
PIN

Multifunctional port

CSI CAMERAO CONNECT

M.2 KEY M Disk

USB 3.0 ZIF connect

NVIDIA Jetson Orin Nono/Orin NX
M.2 KEY E

FAN CONNECT

008

Description
HDMI Right Angle Vertical Connector
USB 3.0 Link 1 Type A Connector

RJ45 Gigabit Ethernet Connector
(10/100/1000)

DC Input Power TE Connector
3V Lithium Battery Connector

USB 2.0 Link 0 Micro-AB Connector

2.54 PITCH 14 PIN

2.54 PITCH 40 PIN
15 pins CSI Camera connect
Disk size 2242

0.5 PITCH 20 PIN

Orin Nono/Orin NX 260 PIN Connector

PCIE 2230 SIZE

PicoBlade Header
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EOiFR Interface details

HDMI (W1)

Pin

1

11
13
15
17

19

Signal Name
TMDS Data2+
TMDS Data2-
TMDS Data1 GND
TMDS DataO+
TMDS Data0-
TMDS Clock GND
CEC

DDC clock

DDC GND

Hot Plug Detect

WEUSB3.0 (W2)

Pin

1

11

13

15

17

Signal Name
VBUS

USB 2.0 D+
SSRX-

GND

SSTX+

USB 2.0 D-
GND

SSRX+

SSTX-

Pin

10

12

14

16

18

20

Pin

10

12

14

16

18

009

Signal Name
TMDS Data2 GND
TMDS Datal+
TMDS Data1-
TMDS Data0 GND
TMDS Clock+

DS Clock-

NC

DDC data

+5V

Signal Name
USB 2.0 D-
GND

SSRX+

SSTX-

VBUS

USB 2.0 D+
SSRX-

GND

SSTX+
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mIE (W3)

Pin Signal Name Pin Signal Name
1 TPO+ 2 TPO-
3 TP1+ 4 TP2+
5 TP2- 6 TP1-
7 TP3+ 8 TP3-
DCHEIREL (W4)
Pin Signal Name Pin Signal Name
1 FRIRIERR 234 GND
Note:

EEHINTEE . EiR+9V—+20V (60W)
EBJRLED (LED) EANRBRIEEFHIE, EBIRLEDIT=

Power input range: DC+9V -+20V (60W) After the power LED is plugged in and turned on normally, the
power LED lights up

E&Hith (W5)
PIN Signal Name PIN Signal Name
1 B+ 2 GND

Micro-USB (W6)

PIN Signal Name PIN Signal Name
1 VBUS 2 USB 2.0 D-

3 USB 2.0 D+ 4 USB ID

5 GND

14PINZIIEEEO (W7)

PIN Signal Name PIN# Ball Name PIN Signal Name PIN# Ball Name
1 SYS_RST 239 SYS_RESET_IN 2 GND

3 RECOVERY 214 FORCE_RECOVERY 4 GND

5 PWR_BTN_ 240 BUTTON_PWR_ON 6 GND

7 LATCH_SET_BUT 8 LATCH_SET

9 UART2_TXD_LS 236 UART1_TXD 10 UART2_RXD_LS 238 UART1_RXD
11 CAN_L 12 GND

13 CAN_H 14 GND
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Note:"RESET"FI"RECOVERY 34 55E&PIN 7F0PIN SI¥F_ B BanFFIIHAL,

The "RESET" and "RECOVERY" buttons short circuit the PIN 7 and PIN 8 pins to turn off the automatic
power on function.

40PINZThEEIEO (W8)

PIN

1

11

13

15

17

19

21

23

25

27

29

31

33

35

37

39

Signal Name
VDD_3V3_SYS
12C1_SDA

[12C1_SCL
GPIO9_(3.3V_LEVEL)
GND
UART1_RTS_3.3V
SPI1_SCLK_3.3V
GPIO12_(3.3V_LEVEL)
VDD_3V3_SYS
SPI0O_MOSI_3.3V
SPI0_MISO_3.3V
SPI0_SCK_3.3V

GND
ID_I2C_SDA_3.3V
GPIO1_(3.3V_LEVEL)
GPIO11_(3.3V_LEVEL)
GPIO13_(3.3V_LEVEL)
12S0_LRCK_3.3V
SPI1_MOSI_3.3V

GND

CSI Camerai%[ (W9)

PIN#

191

189

211

207

106

218

89

93

91

187

118

216

228

197

104

Ball Name

GEN2_I12C_SDA
GEN2_12C_SCL

AUD_MCLK

UART2_RTS
SPI12_SCK

LCD_TE

SPI1_MOSI
SPI1_MISO

SPI1_SCK

GEN1_I2C_SDA
CAM_AF_EN
GPIO_PZ0
GPIO_PE6
DAP4_FS

SPI2_MOSI

011

PIN

10

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40

Signal Name

5V

5V

GND
UART1_TXD_3.3V
UART1_RXD_3.3V
12S0_SCLK_3.3V
GND
SPI1_CS1_3.3V
SPI1_CS0_3.3V
GND
SPI1_MISO_3.3V
SPI0_CS0_3.3V
SPI0O_CS1_3.3V
ID_I2C_SCL

GND
GPIO7_(3.3V_LEVEL)
GND
UART1_CTS_3.3V
12S0_SDIN_3.3V

12S0_SDOUT_3.3V

PIN#

203

205

199

112

110

108

95

97

185

206

209

195

193

Ball Name

UART2_TXD
UART2_RXD

DAP4_SCLK

SPI2_CS1

SPI2_CSO

SPI12_MISO
SPI1_CSO
SPI1_CS1

GEN1_12C_SCL

LCD_BL_PWM

UART2_CTS

DAP4_DIN

DAP4_DOUT
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PIN Signal Name PIN Signal Name
1 GND 2 GND

3 CSIO_DO_N 4 CSI0_DO_N

5 CSIo_Do_P 6 CSI0_DO_P

7 GND 8 GND

9 CSIO_D1_N 10 CSIO_D1_N

11 CSI0_D1_P 12 CSIO_D1_P

13 GND 14 GND

15 CSIO_CLK_N 16 CSIO_CLK_N

17 CSIO_CLK_P 18 CSIO_CLK_P

19 GND 20 GND

21 CAMO_PWDN 22 CAMO_PWDN
23 CAMO_MCLK 24 CAMO_MCLK
25 CAMO_I2C_SCL 26 CAMO_I2C_SCL
27 CAMO_I2C_SDA 28 CAMO_I2C_SDA

29 VDD_3V3 30 VDD_3V3
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M.2 KEY MiE[ (W10)

PIN

1

11

13

15

17

19

21

23

25

27

29

31

33

35

37

39

41

43

45

47

49

51

53

55

57

59

61

63

Signal Name
GND

GND
PCIEO_RX3_N
PCIEO_RX3_P
GND
PCIEO_TX3_N
PCIEO_TX3_P
GND
PCIEO_RX2_N
PCIEO_RX2_P
GND
PCIEO_TX2_N
PCIEO_TX2_P
GND
PCIEO_RX1_N
PCIEO_RX1_P
GND
PCIEO_TX1_N
PCIEO_TX1_P
GND
PCIEO_RXO_N
PCIEO_RXO_P
GND
PCIEO_TXO_N
PCIEO_TXO_P
GND
PCIEO_CLK_N
PCIEO_CLK_P
GND

NC

NC

GND

PIN

10

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40

42

44

46

48

50

52

54

56

58

60

62

64
013

Signal Name
3.3v

3.3V

NC

NC

NC

3.3v

3.3V

3.3V

3.3v

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

2C2_CLK
[2C2_DAT
M2_KEYM_ALERT
NC

NC
PCIEO_RST_N
PCIEO_CLKREQ_N
M2_KEYM_PEWAKE
NC

NC
32.768KHz
3.3V

3.3V



PIN Signal Name PIN Signal Name
65 GND 66 3.3V

67 GND 68
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20PINZIhEEEO (W11)

PIN Signal Name PIN Signal Name

1 5V 2 5V

3 5V 4 5V

5 5V 6 GND

7 USB2.0_DN 8 USB2.0_DP

9 GPIO_01 10 GND

11 USB3.0_SSTX_N 12 USB3.0_SSTX_P
13 GND 14 USB3.0_SSRX_N
15 USB3.0_SSRX_P 16 GND

17 GPIO_06 18 GND

19 GND 20 GND

NVIDIA OrintzUMRIEO (W12)
260PINFUEIEEE, FEINEEEATNVIDIA Jetson Orin Nx/Orin Nanotz/Mr-S5A603%iR < BIHNERE.

The main function of the 260PIN connector is to connect the NVIDIA Jetson Orin Nx/Orin Nano core
module to the A603 carrier board.
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M.2 KEY E#Z[ (W13)

Pin

11

13

15

17

19

21

23

25

27

29

31

33

35

37

39

41

43

45

47

49

51

53

55

57

59

61

63

Signal Name
GND
USB1_DP
USB1_DN
GND

NC

NC

NC

NC

NC

NC

NC

NC

GND
PCIE1_TXO_P
PCIET_TXO_N
GND
PCIE1_RX0_P
PCIE1_RXO_N
GND
PCIET1_CLK_P
PCIET1_CLK_N
GND
PCIET1_CLKREQ
PCIE1_WAKE
GND

NC

NC

GND

NC

NC

GND

NC

016

Pin

10

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40

42

a4

46

48

50

52

54

56

58

60

62

64

Signal Name

3v3

3v3

NC
12S1_SCLK
12S1_LRCK
12S1_SDIN
12S1_DOUT
NC

GND
BT_M2_WAKE
UARTO_RXD
UARTO_TXD
UARTO_CTS
UARTO_RTS
NC

NC

NC

NC

NC

NC

CLK_32K
PCIE1_RST
W_DISABLE2
W_DISABLE1
[2C2_SDA
12C2_SCL
M2_E_ALERT
NC

NC

NC

NC

3V3



Pin Signal Name

65 NC
67 GND
KEEO (W14)
PIN Signal Name
1 GND
3 FAN_TACH

017

Pin

66

68

PIN

Signal Name

3v3

Signal Name
+5V

FAN_PWM
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IRIRRZ 23

Module Installation and Removal

o NTIEHEZ ) etson Orin NX/Orin Nano&5iEER, BB TINFFIZamE 4,

1. iR N A B AT,

2. FEXIRSRE P ERTRRIENE (KBRS, B, #E) .

3. e PCBAYEREAR.

4. TRERFIESERAOPCBE B EIERE, LIRS RM.

5. FAM3IRZE (2x) MIEIRATTRERERE. FI2.565/28 T AUtHAR T RIRET.

o MPEPREIHTRIE, PALREMETI EAERSRHEEAN, H5h, REMAYEREM0E
FES AR TTIANEYAT. 97 ERgRENetson Orin NX/Orin NanoZBUise, WRUELN ISR
SEREEHIE.

1. PCBIRIH BB T RSN TIETRI/SAER, LURER T TR,

2. NERETRERE  F22485T (21)

3 ERTIUR, FBITLE, (EEamiia.

RO

HtR ER9260pintHEZRRAIFF S5 IR RER, XESRRMBRAERRR N, SIHSHE—5 (BT
E3) . EPARRISRSHER CRIEM SR AN HHETES.

- g Mounting Screw
; I o \‘q\
= =) [
I . I

X \ : i
\ Standoff /

Figure3
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To install the Jetson Orin NX/Orin Nano Series module correctly, follow the following sequence and
mounting hardware instructions:

1. Connectors should be parallel with respect to each other during mating.

2. Use a smooth motion during mating (no mechanical shock, knocking, hammering).

3. e PCB for operators.

4. The top and bottom PCB are to be bolted to enhance reliability.

5. Secure with M3 screws (2x) from the top of the module. Torque the screws to 2.5 Ibf-in.

If a fixture is used to do the mating, then that fixture should hold the mating connectors parallel to
within + 2 degrees. Also, the fixture should allow the connectors to become parallel as the mating
process progresses. To remove the Jetson Orin NX/Orin Nano Series module correctly, follow the
following sequence and mounting hardware instructions:

1. The PCB design needs to have enough finger reachability/space required to hold the board for un-
mating.
2. Remove mounting screws (2x) from the top of the module.

3. Rock the top board a few times, no more than + 3 degrees, to gradually disengage the connectors.

Connector Pin Orientations

The symbol pinout for the 260-pin connector on the carrier board is mirrored such that the pin
numbers match when the module and carrier board connectors are mated (see Figure 3-2 below). The
orientation shown matches the carrier board in the upright position as well as the layout file.
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THEEN 2R Function Introduction

ZEHi%4< Operating system setup
1.[8(4 & Hardware preparation

o Ubuntu18.04R&FHIPCEN 16
Ubuntu 18.04 PC x1
Micro-USBEUEL: 155
Micro-USB data cable x1

2. JX15ECE Environment requirements

1. BREEEE THEIUbuntu18.04RFHIPCEM L
FR51E Burn-in steps
1. FAUSBZEUbuntu18.04 R FHIPCEBARAYUSB Type-A5Leetop_A603 Development System K
Micro-USBHEIE;
2. #5Leetop_A603 Development System_EEE, FiH N\Recoveryt&z;

3. PCEEfXFJFFNvidia-SDK-Manager, 31 NEFR, EHREHIEFE etson Orin NX/Orin Nano &g
Jetpack5. xxRFAEEEIFATE, 8i&EMhttps:/developer.nvidia.com/embedded/

downloads FE&FAYjetson Linux&fEFetsonFFr& TESNREISEZRS. (Jetson Linux
Driver Package (L4T) )

4. FHECEWRDN:
P& https://pan.baidu.com/s/1x00z9RGHyVHhbObd8kqrTA

RERS: pjf2

Jetson

Host Hachine

#45 FH 8T it s d K A1) AS 256 SRR A, w4 FH 48 4 FRER
sdkmanager --archivedeversions

HABRENBBEREIIZREL: service@leetop.top
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2. FRETETRRGE, FiFALinux for Tegra(LAT) B

tar xf ${LA4T_RELEASE_PACKAGE}

cd Linux_for_tegra/rootfs

sudo tar Xp‘F ${SAMPLE_FS_PACKAGE}

cd ..

sudo ./apply_binaries.sh

sudo ./tools/14t_flash_prerequisites.sh

#5003 £

sudo cp -r 603_xxx/Linux_for_tegra/* Linux_for_tegra/

0O N O VT A W N B

3. Linux_for_tegra BRERARE<Sflash to NVMe

2 #orin nano/orin nx
sudo ./tools/kernel_flash/14t_initrd_flash.sh --external-device nvmeOnlpl -c
tools/kernel_flash/flash_T4t_external.xml -p "-c
bootloader/t186ref/cfg/flash_t234_qgspi.xml1" --showlogs --network usb0 jetson-
orin-nano-devkit nvmeOnlpl

43 A Linux_for_tegra BREARNa<Sflash to USB

2 #orin nano/orin nx

3  sudo ./tools/kernel_flash/14t_initrd_flash.sh --external-device sdal -c
tools/kernel_flash/flash_T4t_external.xml -p "-c
bootloader/t186ref/cfg/flash_t234_qspi.xml" --showlogs --network usb0 jetson-orin-
nano-devkit nvmeOnlpl

5.3 ALinux_for_tegra BRERRIH &< lash to SD

1 #flash to sD

2 #orin nano

3  sudo ./tools/kernel_flash/14t_initrd_flash.sh --external-device mmcblklpl -c
tools/kernel_flash/flash_T4t_external.xml -p "-c
bootloader/t186ref/cfg/flash_t234_qgspi.xml" --showlogs --network usb0 jetson-orin-
nano-devkit nvmeOnlpl
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1.Download the system image package to the PC host of the Ubuntu18.04 system:
Burn-in steps

1. Use a USB cable to connect the USB Type-A of the PC of the Ubuntu18.04 system to the Micro-USB
of the Leetop_A603 Development System;

2. Power on the Leetop_A603 Development System and enter Recovery mode;

3. Open the Nvidia-SDK-Manager on the PC, as shown in the figure below, select Jetson Orin NX/Orin
Nano in the interface to download the Jetpack5.xx system image package and development tools,
or download the latest from https://developer.nvidia.com/embedded/downloads Example
filesystems for the Jetson Linux distribution and the Jetson Development Kit. (Jetson Linux Driver
Package (L4T)).

4. Download the matching driver:
Link: https://pan.baidu.com/s/1xO0z9RGHyVHhbObd8kqrTA
Extractin code: pjf2

1 #when using the latest version of SDK to find the corresponding version, you
can use this command to get it
2 sdkmanager --archivedeversions

Please contact us for the rest of the information: service@leetop.top

2. Unzip the downloaded image package and enter the Linux for Tegra(L4T) directory

tar xf ${L4T_RELEASE_PACKAGE}

cd Linux_for_tegra/rootfs

sudo tar xpf ${SAMPLE_FS_PACKAGE}

cd ..

sudo ./apply_binaries.sh

sudo ./tools/T4t_flash_prerequisites.sh

#Replacement driver package

sudo cp -r 603_xxx/Linux_for_tegra/* Linux_for_tegra/

O N O v A W N R

3. Enter the Linux_for_tegra directory and use the flash command: (flash to NVMe)

#orin nano/orin nx

sudo ./tools/kernel_flash/14t_initrd_flash.sh --external-device nvmeOnlpl -c
tools/kernel_flash/flash_T14t_external.xml -p "-c
bootloader/t186ref/cfg/flash_t234_qgspi.xml1" --showlogs --network usb0 jetson-
orin-nano-devkit nvmeOnlpl

4. Enter the Linux_for_tegra directory and use the command flash to USB

2 #orin nano/orin nx

3  sudo ./tools/kernel_flash/14t_initrd_flash.sh --external-device sdal -c
tools/kernel_flash/flash_T4t_external.xml -p "-c
bootloader/t186ref/cfg/flash_t234_qspi.xml" --showlogs --network usb0O jetson-orin-
nano-devkit nvmeOnlpl
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5.Enter the Linux_for_tegra directory and use the command flash to SD

#flash to SbD

#orin nano

sudo ./tools/kernel_flash/T4t_initrd_flash.sh --external-device mmcblklpl -c
tools/kernel_flash/flash_14t_external.xml -p "-c
bootloader/t186ref/cfg/flash_t234_qspi.xml" --showlogs --network usb0 jetson-orin-
nano-devkit nvmeOnlpl
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3.RecoveryiEz{ Recovery mode

BILLEIY USB MTREEHT, EHEEHHA USB Recovery #&3,, USB Recovery &z, FRILUH TR SR
¥, WEHT, boot loader B, BCT EHEIR(E.

SRR B F A B TR R ERIRIE
## N\RecoverytE=( AU :
| XARGER, ERRERREAMARHNFIRES.
2. {#F8 Micro-USBZ! USB Type A BUEZEGEREHRAN L.
3. (EFBBELIBAEIE 1 4pinktidrec(3) Fignd(4)31B, FHEAmicro-usbLAR IR,

4. EETEN HTA—MRRED, FaADSIsusb, WMRREZILITEE, MjetsontERit TRk
sE:

1 Bus <bbb> Device <ddd>: ID 0955: <nnnn> Nvidia Corp.

Where:

<bbb> is any three-digit number

<ddd> is any three-digit number
© <nnnn> is a four-digit number that represents the type of your Jetson module:

m 7023 for Jetson AGX Orin (P3701-0000 with 32GB)

m 7023 for Jetson AGX Orin (P3701-0005 with 64GB)

m 7223 forJetson AGX Orin (P3701-0004 with 32GB)

m 7323 for Jetson Orin NX (P3767-0000 with 16GB)

m 7423 for Jetson Orin NX (P3767-0001 with 8GB)

m 7523 forJetson Orin Nano (P3767-0003 and P3767-0005 with 8GB)
m 7623 for Jetson Orin Nano (P3767-0004 with 4GB)
= 7019 for Jetson AGX Xavier (P2888-0001 with 16GB)
= 7019 for Jetson AGX Xavier (P2888-0004 with 32GB)
= 7019 for Jetson AGX Xavier (P2888-0005 with 64GB)
®m 7019 for Jetson AGX Xavier Industrial (P2888-0008)
m  7e19 for Jetson Xavier NX (P3668)

i£: BN USB Recovery IR, EFASED, BOASEREINEEEH
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The system can be updated via USB, and the update needs to enter the USB Recovery mode. In USB
Recovery mode, you can perform file system update, kernel update, boot loader update, BCT update
and other operations.

Please follow the steps in the software update manual to update the system
Steps to enter Recovery Mode:

1. Power down the system, make sure to power off and not into standby.
2. Connect the carrier and host using the Micro USB to USB Type A cable.

3. Use a jJumper cap to short-circuit the rec(3) and gnd(4) pins at 14pin, and connect to micro-usb and
power supply.

4. Open a terminal window on your host computer and enter command 1susb . The Jetson module is
in Force Recovery Mode if you see the message:

1 Bus <bbb> Device <ddd>: ID 0955: <nnnn> Nvidia Corp.

Where:

<bbb> is any three-digit number

<ddd> is any three-digit number
o <nnnn> is a four-digit number that represents the type of your Jetson module:

m 7023 for Jetson AGX Orin (P3701-0000 with 32GB)

= 7023 for Jetson AGX Orin (P3701-0005 with 64GB)

m 7223 for Jetson AGX Orin (P3701-0004 with 32GB)

m 7323 for Jetson Orin NX (P3767-0000 with 16GB)

m 7423 for Jetson Orin NX (P3767-0001 with 8GB)

m 7523 for Jetson Orin Nano (P3767-0003 and P3767-0005 with 8GB)
m 7623 for Jetson Orin Nano (P3767-0004 with 4GB)
= 7019 for Jetson AGX Xavier (P2888-0001 with 16GB)
m 7019 for Jetson AGX Xavier (P2888-0004 with 32GB)
= 7019 for Jetson AGX Xavier (P2888-0005 with 64GB)
®m 7019 for Jetson AGX Xavier Industrial (P2888-0008)
m  7el19 for Jetson Xavier NX (P3668)

Note:

When the USB Recovery mode is entered, the system will not start, and there will be no
debugging information output from the serial port
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4. FEZAEIR Install system image
a) ¥ Ubuntu18.04EH1HIUSB Type-A5Leetop_A603HIMicro-USBHRIZE;
b) #5Leetop_A603_LHE, Fifk \Recoverytaz;

Q) PCENMHANLATER, FUTRIFIES: (RIFMNZEINVMe L)

2 #orin nano/orin nx

3  sudo ./tools/kernel_flash/14t_initrd_flash.sh --external-device nvmeOnlpl -c
tools/kernel_flash/flash_14t_external.xml -p "-c

bootloader/t186ref/cfg/flash_t234_qspi.xml" --showlogs --network usbO jetson-
orin-nano-devkit nvmeOnlpl

d) RItzema, fGleetop AGO3EHT LRRERAA.

a) Connect USB type-A of Ubuntu 18.04 Host to Micro-USB of Leetop_A603;
b) Power up Leetop_A603 and enter Recovery mode(RCM);

¢) The PC Host enters the L4T directory and executes the flashing instruction: (Swipe to NVMe)

2 #orin nano/orin nx

3  sudo ./tools/kernel_flash/14t_initrd_flash.sh --external-device nvmeOnlpl -c
tools/kernel_flash/flash_T4t_external.xml -p "-c

bootloader/t186ref/cfg/flash_t234_qgspi.xml1" --showlogs --network usb0 jetson-
orin-nano-devkit nvmeOnlpl

d) After flashing, power on Leetop_A603 again and log in to the system.
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5. THERIL Switching working modes
BRESE, TERAREL L ASEREEY, R

After logging in to the system, you can click on the operation modification in the upper right corner of
the system interface, as shown in the figure:

BE, A a S TR

Alternatively, switch by entering the following command in the terminal:

1 #U32R0, \TH -2 8 &F Uikl Switch to mode 0, use the -q parameter to view the
current mode
2 sudo nvpmodel -m O

6.%Z2%)etpackiBHF Install Jetpack components

1 sudo apt update
2 sudo reboot
3 sudo apt install nvidia-jetpack
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Xshell g9{FH Use of xshell

Xshell E—NRARILSLIREIERE, BXHFSSH1, SSH2, LA Microsoft Windows SEEAITELNET 1##1%,
Xshell @13 BEAMEITFE AL SERLR ERIF IR R R B A EE AN EIME P E A8
T1E. Xshell FLATEWindows FRE FERIGRITHARRES FHRSEE, MMECRF AR ZITiE = H4&ima0
B, xshell REHNER, EETEEFIHEEIEIIERESE MEATLUEREIWindows ZFEFUREIUbuntu &R
GRSk, 1HFEWIndows ZAT, ABREIRRILInux BEFt, Laexshell e LAERN_E B EIE R T EZEERD
Al (&R AR SARANIE R, BT LABid xshell SR TIFEEH (S ECE _EAYER).

Xshell is a powerful security terminal emulation software, it supports SSH1, SSH2, and TELNET protocol
of Microsoft Windows platform. Xshell's secure connection to remote hosts through the Internet and its
innovative design and features help users enjoy their work in complex network environments. Xshell
can be used to access servers under different remote systems under the Windows interface, so as to
better achieve the purpose of remote control of the terminal. xshell is not necessary, but it can better
assist us in using equipment. It can link your Windows system with your Ubuntu system, allowing you to
operate your Linux system under Windows system. To install xshell, you can download and install it by
searching Baidu on the Internet. (When the product cannot enter the desktop system, you can also use
xshell to perform remote control and modify configuration errors).

o FTFFxshell Open xshell

W& Xshell 7 (Free for Home/School) - O *
E
MR REE EEV IED BEERE SO0 28H) i
T n- 30D @-A- €D Hald? B0 Q g’
SEEEE

Xshell 7 (Build 0e87)
..... | Fra=E Copyright (o) 7020 NetSarang Computer. Tne. A11 rights reserved.

Type “help' to learn how te use Xshell prompt.
o:\~15 I

£ FraSE

=/ pri-=

FHE 0

il

| 22

Y | ssH

BFE

gz

S, " 107x37 0.59 188 - CAP NUM

o F#E Newly built
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L

IHF)  REE =8N
+ X o
=EEES
o g FESE
LG FEeE
£/ |wEsE
=,
#®0 22
i SSH
RAFE
5EA
]

FESERE

Z£BI(C):

£ FAFSHAIE
L EEEET

- BRRE

- 55H

- EE

- TELNET

- RLOGIN
0O
BE

VT

541

=0

LogEH

- TR

5

- SRR

|- 3RS

- %/YMODEM

.. ZMODEM

==
[EsRsAanamEEEn

[EE: =k

TCPIEIR
[ FNagleESEWL)

BRI

[O}=Fi O IPvd Olpve

FREIL: 0

10737 159 12 -

CAP NUM

BEEFRARENIp(ERBR P LB MESip KER &P RIER T LB T usb #iELiEZSE

FFNiReEEOTG M1

BSEIEIpRIHITIER)

Fill in the name and host ip (under normal circumstances, you can connect through the network ip,
if you don't know the ip, you can connect the computer and the OTG port of the device through
the usb data cable, and fill in the fixed ip to connect)

192.168.55.1
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¢

O REEO BB g roox
+ - &
=REES e
= EFR(N): !\Eetop | el
| -
B BESE HHE(E): S5H sl
a8 T2
@ S =) [192.168.55.1 |
- TELNET BOS(O): [22 =
. RLOGIN i
=0 D) |
- fEIE
FISERIE
Ersis
[O=EeE s aa=EFssn)
2 B e mei: o 2| oo
= TCPEIR
[] &R NagleE= )
=4 FESE
S
&0 22 EBRRIHUES
it S ®@sm OlPvd O IPv6
BrE
iwRE
=E e
RIS, T107x37  10.59 128
i NFBFF025%3 Enter user and password
@
SHF) REE BB rzesmk ? X
ke *| a0
iR
=Ee 51 FAP BT
& il EHISHRESAIESSH
= = L EIE FRtEE T LITTEERE. B2, ATEAIRENESZ2E, NFEAOZ2EE,
[ et BUSREESES,
o FrEeE ]
L8 FEEE Ferin
-~ B8 FIFE (U ‘nuidia |
i SFTP
TELNET EEE(P): ‘ sesenel |
-~ RLOGIN
~=l FiEM) Password
fﬂ?\ TR [ Public Key
gﬁ?ﬂﬂ&ﬁ [ Keyboard Interactive
T “% (] GssAPI
. ] Prcs11
T iEs
= O camt
=t FEeE
il
=] 22 =
S SSH )
S i ZMODEM
k]
HRIEE, I 107x37 159 1558 -

BEiEEHNGSITREA Click Connect to enter the command line interface
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W& leetop - nvidia@nvidia-desktop: ~ - Xshell 7 (Free for Home/School) — O x

MiHE &80 ESV IR0 ERFE s00 =80

o LS ] A ]

T | T B E-@®-A- e 3 7

B =
SEEES o ox
=4 FEeE yl t sar, Computer, Inc. All right
wa leatop ype ° t ell prompt.
nnecting to 192.

Connection establi

To escape to local

Welcome to Ubuntu 18.04.5 LTS {GNU/I 3 -tegra aarchB4)

* Documentation: t com

Mai 1onical.com
antage
ng packages and content that are
do not leg into.

Last login: b

vidiagnvidia-d
£ itk
E=icl =
FHE i
E=i
B0 22
i1y S5H
AFE
ieE
seh-/fnuidia@197? 168 55 1:72 SSH? wterm I I07%37 0 250R 189 . MLIM

o JEidxshell imf2iR/Ejetson i&E Operate jetson devices remotely through xshell

& leetop - nvidia@nvidia-desktop: ~ - Xshell 7 (Free for Home/Schaool) —; O b4
B HF8E EENV 1RO EWFE SHUW #EH
8
SEEES A x
login: Wed Sep
z nvidia
= e S total
48 leetop nvidia

root
h_history
h_logout

: uthority
jetson_benchmarks/

n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
e
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n

£ FrEsE 3 :
s = : o
£
FIHE 1 7
=t
aamry 5 4
B0 22 1 admin_succe:
i S5H 2
1 T_MULTIMEDIA API TARGET POST_INSTALL T186_COMP.sh*
BrE 3 = St s =t
1E 1
1
sshi//nvidia®192.168,55.1:22 SSHZ  xterm [ 107x37  0.37.26 18 . 4 NUM
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Z%ELE System Configuration
EIABRR: nvidia B3: nvidia

Default username: nvidia Password: nvidia

e NVIDIA Linux For Tegra (L4T)

RS2 IFRAE NVIDIA Linux For Tegra (L4T) Builds, HDMI, FJkLAKM, USB3.0, Micro-USB, £
M. GPIO, 12C BZtIn5EIH,

PEMRBBFI T B FEsEE: https://developer.nvidia.com/embedded/jetson-linux-r3521

The board supports native NVIDIA Linux For Tegra (L4T) Builds. HDMI, Gigabit Ethernet, USB3.0,
Micro-USB, serial port, GPIO, and 12C bus are all supported.

Detailed instructions and tools download link: https://developer.nvidia.com/embedded/jetson-lin
ux-r3521

e NVIDIA Jetpack for L4T

Jetpack {— NVIDIA R#HIEEGE, BE T #EAA603 #4T Orin NX/Orin Nano FF&FrEERIS iR
HTH, 88FNiRfEmIRSMIE, 85 OS HBExy, hiat, ~ERF, XHEERE. &K
7oRY JetPack iZ1T7E Ubuntu 18.04 Linux 64 f7=E#1 L,

TN TESEEHRHITE: https://developer.nvidia.com/embedded/jetpack

Jetpack is a software package released by NVIDIA that contains all of the software tools needed for
Orin NX/Orin Nano development using the A603, including host and target tools, including OS
image files, middleware, sample applications, documentation, and more. The newly released
JetPack runs on Ubuntu 18.04 Linux 64-bit hosts.

It can be downloaded from the link below: https://developer.nvidia.com/embedded/jetpack
o ENABCERSR Default configuration system
Leetop_A603 SEHUbuntu 20.04K%, EMARFPE: nvidia Z#3: nvidia

Leetop_A603 uses Ubuntu 20.04 system, default username: nvidia password: nvidia
o FRZEIKiICIR Development materials and forum
LATFFA&#}: https://developer.nvidia.com/embedded/linux-tegra

FEZEICIE: https://forums.developer.nvidia.com/

L4T development data: https://developer.nvidia.com/embedded/linux-tegra

Developer Forum: https://forums.developer.nvidia.com/

032


af://n1368
https://developer.nvidia.com/embedded/jetson-linux-r3521
https://developer.nvidia.com/embedded/jetson-linux-r3521
https://developer.nvidia.com/embedded/jetpack
https://developer.nvidia.com/embedded/jetpack
https://developer.nvidia.com/embedded/linux-tegra
https://forums.developer.nvidia.com/
https://developer.nvidia.com/embedded/linux-tegra
https://forums.developer.nvidia.com/

BERFhRA View System Version

BEELTENRFBIRA View the installed system package version
1 cat /etc/nv_tegra_release
BEELENJetPack{SE View information about the installed JetPack

1 sudo apt show nvidia-jetpack
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FHERNEIR Make a backup image
FWFEMRERERIITRNBEMNETEHIT, RED system. img 324

Making a backup image needs to be done in the environment of command line flashing, only the
system.img file is backed up

1. FAUSBZ#EUbuntu18.04 R FeHIPCERAXAIUSB Type-A5Leetop_A603fIMicro-USBHEIZE;

Use a USB cable to connect the USB Type-A of the PC computer of the Ubuntu18.04 system to the
Micro-USB of the Leetop_A603;

2. #5Leetop_A603_LHE, FH#ARecoverytE;

Power on the Leetop_A603 and enter Recovery mode;

3.3 Linux_for_tegraB %, £M8backup_restorefiREADME_backup_restore. txti# {78147 .

Enter the Linux_for_tegra directory, and refer to README_backup_restore.txt in backup_restore for
backup.

FZf{n)etson Orin Nano/Orin NXE % HIES:

Instructions for backing up the Jetson Orin Nano/Orin NX system:

N

0 N O v bW

10
11
12
13

14
15

cd Linux_for_Tegra/tools/backup_restore

# UL RS hmmeb k0% #: ynvmeOnl Replace mmcb1kO with nvmeOnl in the following
files

sudo sed -i 's/mmcb1k0/nvmeOnl/g' 14t_backup_restore.sh

sudo sed -i 's/mmcb1k0/nvmeOnl/g' 14t_backup_restore.func

sudo sed -i 's/mmcb1k0/nvmeOnl/g' nvbackup_partitions.sh

sudo sed -i 's/mmcb1k0/nvmeOnl/g' nvrestore_partitions.sh

cd ../../

#OVETI ZE R M A % 245 1 B B &K &2 . Automount backup restore for new
external storage devices must be temporarily disabled.

systemct] stop udisks2.service

sudo tools/T14t_flash_prerequisites.sh # For Debian-based Linux

sudo service nfs-kernel-server start

sudo ./tools/backup_restore/14t_backup_restore.sh -b <board-name>

#5018, BRI ELInux_for_Tegra/tools/backup_restore F4:pimage f}. Backup
image, after the backup is successful, an image file will be generated under
Linux_for_Tegra/tools/backup_restore.

sudo ./tools/backup_restore/14t_backup_restore.sh -r <board-name>
#5515 E . Backup image restoration.

4. (FREDIEEETRIAL: Use the backup image to flash:

1
2

sudo ./tools/backup_restore/14t_backup_restore.sh -r <board-name>
#5055 2. Backup image restoration

BEERERINERRTHIFIENREGTA .

If it can be flashed normally, it means that the created backup image is available.
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Z%JtopIH Installation of Jtop tools

JtopR—NetsonfIRFGIEINSLAERS, BJfERiR bizfT, AISCATEEFIES] NVIDIA JetsonAORE.

Jtop is a system monitoring utility for Jetson that can be run on a terminal to view and control the status
of NVIDIA Jetson in real time.

LHE R Installation steps:

1. Z&pip3 LA Install pip3-tools
sudo apt-get install python3-pip
2. Fpip3%Zjtopd Install the jtop package with pip3
sudo -H pip3 install -U jetson-stats
3. EB//0=1T Can run after reboot
jtop

N—

B1TRA NERf7R After running, as shown in the figure below:

2GPU 3CPU _4MEM 5SENG 6CTRL 7INFO Quit (c) 2023, RB
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1 \EIZSHERR Access to Solid State Drives

AGO3EIRBE— MRERIM.2 KEY MiEO, "TLUEFRER2242 R~ PCIEZONESERZSIMENIM.2 KEY Mg
%, EEESERE, BESEHIRFERMAS, —FEFER Fdisk XETH, B—FEERGSITH
=

The A603 carrier board has a standard M.2 KEY M interface, which can be connected to standard M.2
KEY M devices such as standard 2242 size, SSD with PCIE interface. After connecting the SSD, there are
two ways to mount the HDD to the system, one is to use tools such as Fdisk, and the other is to use the
command line.

A T THRRVREL AT :
The operation steps of command line mounting are as follows:

1. &S 1spci BEERIRBIALID Use the command Ispci to check whether the recognition is

successful

2. #1379 Create partition

1 sudo su
2 fdisk /dev/nvmeOnl

3. BlliZext4 S E S Create an ext4 file system

1 mkfs.ext4 /dev/nvmeOnlpl
2 # mkfsEERYKEM

4. EEFHRELE Mounting hard disk
1  mount -t ext4 /dev/nvmeOnlpl nvme/

5. iREBNER Set automatic mounting

1 echo /dev/nvmeOnlpl /mnt ext4 defaults 0 0 >> /etc/fstab
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Developer Tools
JetPack

NVIDIA JetPack SDK 24552 Al R BfEFHIREENREALE. BiRgT Jetson FEHE, B4FE TensorRT,
cuDNN, CUDA Toolkit, VisionWorks, GStreamer #] OpenCV, FrEXLa4ErtagsEETa LTS Linux A

9 LAT 2 k.

NVIDIA JetPack SDK is the most comprehensive solution for building Al applications. It bundles Jetson
platform software including TensorRT, cuDNN, CUDA Toolkit, VisionWorks, GStreamer, and OpencCV, all
built on top of L4T with LTS Linux kernel.

JetPack && NVIDIA BERIz{TRY, AJERSSIFRRERAFTIER.

JetPack includes NVIDIA container runtime, enabling cloud-native technologies and workflows at the
edge.

JetPack SDK Cloud-Native on Jetson

L4T

RBIALATjetsonFERHE T LinuxZ%, 5I1SERF. KafeR. WYTRER. HAXHRRE,

(RETLARSLATER (4T ER], LAERRARENFRE. BEEEEEMEAIH ISR, RALMCERTE
Bjetsonr=fmIngEss. BRELITHEE, THRERFIVRGE. ERMECEENFRESR.

NVIDIA L4T provides the Linux kernel, bootloader, NVIDIA drivers, flashing utilities, sample filesystem,
and more for the Jetson platform.

You can customize L4T software to fit the needs of your project. By following the platform adaptation
and bring-up guide, you can optimize your use of the complete Jetson product feature set. Follow the
links below for details about the latest software libraries, frameworks, and source packages.

DeepStream SDK on Jetson

NVIDIA iy DeepStream SDK AETF Al RUZEREEEME, TSFEHSIRMRRM T =ENRS T TR,
DeepStream & NVIDIA Metropolis B9—MERERS, 1% &R TR EmIRSH G RIE R LR
WHEHRERIRRRTTZE. A FEAZHE 7 R&EHY 5.1 2R ETSIIRE,

NVIDIA's DeepStream SDK delivers a complete streaming analytics toolkit for Al-based multi-sensor
processing, video and image understanding. DeepStream is an integral part of NVIDIA Metropolis, the
platform for building end-to-end services and solutions that transform pixel and sensor data to
actionable insights. Learn about the latest 5.1..2 developer preview features in our developer news

article.
Isaac SDK

NVIDIA Isaac SDK {EFF & A RATLUEHAGIREFIERE Al IRENAIHEEA. SDK B3E Isaac Engine (RIFBFfERFHE
ZR) _ Isaac GEM (EEEMRENBAEXNIE) | Isaac Apps (BERNAFER) 1 Isaac Sim for Navigation
(—ERRIEIIFER) . XLETEM AP FfLAERMME BFRAFISMBIATERE (A) FINEZA
f, AR AR A,

The NVIDIA Isaac SDK makes it easy for developers to create and deploy Al-powered robotics. The SDK
includes the Isaac Engine (application framework), Isaac GEMs (packages with high-performance
robotics algorithms), Isaac Apps (reference applications) and Isaac Sim for Navigation (a powerful
simulation platform). These tools and APIs accelerate robot development by making it easier to add
artificial intelligence (Al) for perception and navigation into robots.
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Jetpack BUEEIEE Key features of Jetpack

0osS

TensorRT

DLA

cuDNN

CUDA

Multimedia
AP|

Computer
Vision

NVIDIA Jetson Linux 35.4.1 27 Linux Kernel 5.10, &3 UEFI 195 |SIIEER. &
F Ubuntu 20.04 B9IRSZIEERSE. NVIDIA IRGHiERE. LEMEL. TEHE. JetPack
5.1.2 8#F Jetson Linux 35.4.1, BEINTUTER: (& BXFEHER, BSRKT
U2BA) INTXT Jetson AGX Orin TIVEBRAYSI$E. Bootloader: Sz Grub (£ UEFI &
AR ERGINEFERS, 5245 PXE [55/).Camera: ISR THEIRIKERES, IRET Argus A9
B HFSENREL (RINT72MF argus_syncstereo) ;SEIREZIEREES (> 1.5 Gbps)
AUMEER IEROESTR T ;325 Argus RRVRREIRYE (RINT =~
argus_userAlternatingAutoexposure) .Multimedia:2F R Nvbuf_utils E4#HER.
BE2EEREIERLAM Nvbuf utils IF#EE NvUtils, Security:Szig&%2 3 NEBSAREE
LZeEFTXE | SNEREERTER, FFEEBREEE,; seiERINFIREEE UEF 8%
i3 BTFINEAZ,. kernel-dtb [ initrd RUIESERI L 2GR  SIFEBAZER SHFRIR
SIIE, BEBFRTESHENARABNEASE UEF SOFHEINE, (XINEHESEHE
X (UDA) #Ni=f TR A%, Over The Air Updates: EFE&A] OTA TEYH:
Jetson Orin NX #1 Jetson Orin Nano

TensorRT @RFEGSE. HEIRNSICNHENEINEHEREREZIEREI T,
TensorRT &F CUDA (NVIDIA B9FH1T4RIEIEEY) 08, (FEReBMUBREZIE
ZERUIETE. EEEREFIERMESEMNETH, TAREZIEENFEEFR AT
IRFf15&MtE., JetPack 5.1.2 includes TensorRT 8.5.2

NVIDIA DLA TR —FRET R EZ IR EREIEIIREINEESS |28, CEEISETIRHE
EHHTEBEINE, SHFEME, fIiETR. RER. £iFE. S, bt 28—
{4 .DLA R4 DLA 4RiEESF0 DLA IZ{TRIHAR AR, BEimiFeTS MBS ELEEH
DLA ATANE#FISZ4, FFATLAER NVIDIA TensorRT™ #{TEM. =1TATHELHE DLA
B, PR R R IR afEF2Emk. JetPack 5.1.2 includes DLA
3.12.1

CUDA REHZMNEENFREFIERMSHRRIE. SHREFERHESEEEN

S, plNRIEMREERA, B, |3 —HMENEE. JetPack 5.1.2 includes cuDNN
8.6.0

CUDA Toolkit 79 C #] C++ FFR A RKIEE GPU IERN FEEFRE T 2ENF LS, %
TEBBEEAT NVIDIA GPU BU4wiEss. HEFELARBETF RS RERRF RN
TH., JetPack 5.1.2 includes CUDA 11.4.19M JetPack 5.0.2 748, M CUDA 11.8 F+
RIS, B=IFH CUDA KRA, FoEEH Jetson Linux Hfth JetPack B4, iB515
CUDA XESFEXUMAETE JetPack L3KENGHT CUDA H9RA.

Jetson Multimedia AP 8 RIEHIN FBFEFFFF AR MK API, 1BHLRFEFERS API:
libargus AFEH N FRFERHRAHER GRS API, EEEWENISEERE. 210 (B1ER
) ESTSFD EGL iR, FE ISP A9 RAW i1 CSI ABHLATS libargus B
GStreamer f&EH—iEER. TICHFMER, EPR(HER VAL2 AT E RS IRER
AP|, {ERkeSIKENFER APl VAL2 API STHRHISIRRD. 4miD. 1SNEEIRfI4erthee. AT
RIS VAL IRMETIFZI0EE, WtbAEEREE. RER. RERRE. HElE. 1=
MREMGE, JetPack 5.1.2 IH==EE: EETEIRREEN, 1257 Argus B9
M SIFEZENEY (RINT 7RG argus_syncstereo) , EEIRIERFIERES (> 1.5
Gbps) BIEERIERMESHF SCRF Argus FRRVRIEIRE ((RINT 2l

argus_userAlternatingAutoexposure)

VPl (TidmigiEl]) B—MNRERE, =IEE Jetson FRS MEAINEESS FSLIA0TE
Mo/ BHEAMEESE, B0 PVA (BIYRiEtiacni®ss) . GPU, NVDEC (NVIDIA fi#i3
2%) . NVENC (NVIDIA 4wf388) . VIC (FSREHRSAKEE) F%F. OpenCV 2— AT
TTENRE. EGIEEFRTEEFEINFRRE. JetPack 5.1.2 @& VP1 2.3, BELTS
] CPU 1 GPU Bimsi&aavse NICELES &L ; CPU [BimsT i fnfti+88E
i%.JetPack 5.1.2 £33F OpenCV 454


https://developer.nvidia.com/embedded/jetson-linux-r3541
https://docs.nvidia.com/jetson/archives/r35.4.1/ReleaseNotes/Jetson_Linux_Release_Notes_r35.4.1.pdf
https://docs.nvidia.com/jetson/archives/r35.4.1/DeveloperGuide/text/SD/Bootloader/UEFI.html#grub-support
https://docs.nvidia.com/jetson/archives/r35.4.1/DeveloperGuide/text/SD/FlashingSupport.html#configuring-a-pxe-boot-server-for-uefi-bootloader-on-jetson
https://developer.nvidia.com/sites/default/files/akamai/embedded/nvbuf_utils_to_nvutils_migration_guide.pdf
https://docs.nvidia.com/jetson/archives/r35.4.1/DeveloperGuide/text/SD/Security/SecureBoot.html#revocation-of-the-pkc-keys
https://docs.nvidia.com/jetson/archives/r35.4.1/DeveloperGuide/text/SD/Security/SecureBoot.html#sd-security-secureboot-uefipayloadencryption
https://docs.nvidia.com/jetson/archives/r35.4.1/DeveloperGuide/text/SD/Security/SecureBoot.html#kernel-module-signing
https://docs.nvidia.com/jetson/archives/r35.4.1/DeveloperGuide/text/SD/Security/SecureBoot.html#uefi-platform-vendor-key-feature
https://docs.nvidia.com/jetson/archives/r35.4.1/DeveloperGuide/text/SD/Security/DiskEncryption.html#enabling-disk-encryption-only-for-uda
https://docs.nvidia.com/jetson/archives/r35.4.1/DeveloperGuide/text/SD/Security/DiskEncryption.html#enabling-disk-encryption-for-dynamically-created-partitions
https://docs.nvidia.com/jetson/archives/r35.4.1/DeveloperGuide/text/SD/SoftwarePackagesAndTheUpdateMechanism.html#updating-jetson-linux-with-image-based-over-the-air-update
https://developer.nvidia.com/tensorrt
https://docs.nvidia.com/deeplearning/tensorrt/release-notes/tensorrt-8.html#rel-8-5-2
https://developer.nvidia.com/deep-learning-accelerator
https://developer.nvidia.com/cudnn
https://docs.nvidia.com/deeplearning/cudnn/release-notes/rel_8.html#rel-860
https://docs.nvidia.com/cuda/archive/11.4.4/
https://docs.nvidia.com/cuda/cuda-for-tegra-appnote/index.html#upgradable-package-for-jetson
https://docs.nvidia.com/jetson/l4t-multimedia/index.html
https://developer.nvidia.com/embedded/vpi

Graphics

Developer
Tools

Supported
SDKs and
Tools

Cloud
Native

Security

JetPack 5.1.2 EELIFEFEE: Vulkan® 1.3 (81F 2022 FEELEEY) Vulkan 1.3
Announcement .Vulkan® SC 1.0Vulkan SC E—1METF Vulkan 1.2 B9(E%. THEM.
SEARY APL, 1% API XEFRSTHEY GPU INEEFAITE, aIHEREREXBERAET, FH
LB ST INEEL S FRE, 15215 https://www.khronos.org/vulkansc/ T ##&E
Z{E8. Vulkan SC XTI FLERBHRARNAEFEEELMIIMNE. Vulkan
SC B R geitig iz ThY R IR PN ERY SR T ER B R B RSN R E K
EhnsEF RN BRER AN XEIEEN GPU I EEER B BB S & dmiF
AR ERSAESES, HESSEIIAL™& IS EFNUATFM GPU =4, Vulkan SC1.0 2
M Vulkan 1.2 REMRE, 8iF: HirLEXBEHAPAFTEZRIGETHIIEE. Tt
PUREETTUNASH TR ERNER, DIREBLABRRERIEREENIE Y., BXEZIFH
E8, B8 https://www.khronos.org/blog/vulkan-sc-overviewiEEs: Jetson X
Vulkan SC BISZ4FREZITLLIAIE, OpenWF™ Display 1.0:0penWF Display 22—
Khronos API, FBF5 Jetson ERAN B RIKEIEFHITRITHERE, HAFS Vulkan
SC RELIEREE. iFE: Jetson X OpenWF Display Bz iFR IS 2 2INIE,

CUDA Toolkit 73 C 1 C++ FF&R AR({#EF CUDA EeiiEmttae GPU NN FRER-EM T
SEF NS, ZTEBEE Nsight Visual Studio Code Edition, Nsight Eclipse i
. EHAMSHT IR (8E Nsight Compute) LARRTRRIRFNBERFFITEHE.
NVIDIA Nsight Systems B—EFHENRFCEEST TR, TAFRAREESH
AR BERR RO AR, NVIDIA Nsight Deep Learning Designer B—MERFFARIR
15, UEBARARSMKIHIFRBTNANEEIREMHEMNE, Jetson Orin &R
7§ Nsight System. Nsight Graphics 0 Nsight Compute, LAEIEEHIEHTTA.
JetPack 5.1.2 includes NVIDIA Nsight Systems v2022.5

NVIDIA DeepStream SDK —EEMNSITLEE, BTET Al NSRRI
VST ST0EMR., DeepStream 6.2 release supports JetPack 5.1.2 NVIDIA Triton™
HIFRSEEEMN T Al BB ANESEE, Triton HEIBIRSEBEFRN, STIFE Jetson
_FERZ=E S NVIDIA TensorRT, TensorFlow #] ONNX Runtime B9£533)||4589 Al 1&

I, 7£ Jetson L, Triton Inference Server {EAEZERM, BT5S C API BIEEER,
PowerEstimator &—4 Web REfER, AIfEEE X BIREREE X HFREFGE
Jetson t2HRINEE, JetPack 5.1.2 £ PowerEstimator RINT Y Jetson Orin NX 1
Jetson Orin Nano B93%Z#%, NVIDIA Isaac™ ROS EFHIMERAIES, # ROS FRA
SRRJLAEIRFAIFE NVIDIA 544 (E24E NVIDIA Jetson) EHIZEEMRERRIRTTZR. Isaac
ROS DP 3.1 37¥F JetPack 5.1.2

Jetson BRFEFTE TINEG, FH>I5HBNER/RAEEFRA. NVIDIA JetPack 885
Docker £R{fY NVIDIA Container Runtime, AJ{E Jetson & 3L GPU INERISES
{XNIFRERF. NVIDIA 7£ NVIDIA NGC _H3EE Jetson BIZ/1 A5l R, BLESTHBER
BRI R, BYUESEFRKEEE, (XEETh4EM. £ Jetson £EAY
Cloud-Native T FEKREZERHIATE RS MERAIZIE.

NVIDIA Jetson iR B2 BfrL2IEe, SFEREHEIR. 22550, BEHNZEMNE. =
EHITINE. BEMNNENE. MERGIFE. BHEEE Jetson Linux FFARARIERERY
LRSS, TIREZLRINEE, JetPack 5.1.2 REEHANE: TIHHEE 3NELTHKER
SEHPNE|1SINEERHITESR, HERBERERD

BEIEANINFNIRIEE UEFI 25548

FETFIIZER#Z._kernel-dtb F initrd HYIEIREIZ S EE)

SHFESERNZIER

SHFRIRSMIE, BB HAEEENEHSE UER

IS ENNEN IR AP EES X (UDA) FiE{TATEH UDA 2 XA1%
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https://www.khronos.org/blog/vulkan-1.3-and-roadmap-2022
https://www.khronos.org/vulkansc/
https://www.khronos.org/vulkansc/
https://www.khronos.org/blog/vulkan-sc-overview
https://developer.nvidia.com/nsight-visual-studio-code-edition
https://docs.nvidia.com/cuda/nsightee-plugins-install-guide/index.html
https://developer.nvidia.com/nsight-compute
https://developer.nvidia.com/nsight-systems
https://developer.nvidia.com/nsight-dl-designer
https://developer.nvidia.com/deepstream-sdk
https://github.com/triton-inference-server/server/blob/main/docs/jetson.md
https://jetson-tools.nvidia.com/
https://developer.nvidia.com/isaac-ros
https://developer.nvidia.com/embedded/jetson-cloud-native
https://ngc.nvidia.com/catalog/containers?orderBy=modifiedDESC&pageNumber=0&query=%20label%3A%22Jetson%22&quickFilter=containers&filters=
https://developer.nvidia.com/embedded/jetson-cloud-native
https://docs.nvidia.com/jetson/archives/r35.4.1/DeveloperGuide/text/SD/Security/SecureBoot.html#revocation-of-the-pkc-keys
https://docs.nvidia.com/jetson/archives/r35.4.1/DeveloperGuide/text/SD/Security/SecureBoot.html#sd-security-secureboot-uefipayloadencryption
https://docs.nvidia.com/jetson/archives/r35.4.1/DeveloperGuide/text/SD/Security/SecureBoot.html#kernel-module-signing
https://docs.nvidia.com/jetson/archives/r35.4.1/DeveloperGuide/text/SD/Security/SecureBoot.html#uefi-platform-vendor-key-feature
https://docs.nvidia.com/jetson/archives/r35.4.1/DeveloperGuide/text/SD/Security/DiskEncryption.html#enabling-disk-encryption-only-for-uda
https://docs.nvidia.com/jetson/archives/r35.4.1/DeveloperGuide/text/SD/Security/DiskEncryption.html#enabling-disk-encryption-for-dynamically-created-partitions

Sample Applications

JetPack BEJLANER JetPack BAERRIRA. XEFEESEXMRST, JUEFAARTER LT
UTIEN

JetPack includes several samples which demonstrate the use of JetPack components. These are stored
in the reference filesystem and can be compiled on the developer kit.

JetPack component Sample locations on reference filesystem
TensorRT /usr/src/tensorrt/samples/

cuDNN /usr/src/cudnn_samples_/

CUDA /usr/local/cuda-/samples/

Multimedia API /usr/src/tegra_multimedia_api/

/usr/share/visionworks/sources/samples/
VisionWorks /usr/share/visionworks-tracking/sources/samples/
/usr/share/visionworks-sfm/sources/samples/

OpenCV /usr/share/OpenCV/samples/

VPI /opt/nvidia/vpi/vpi-/samples
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H&&IH

JetPackEIELATHA TR, BEEE T etsonR R LFEA, BLNEERE etsonRFRILinuxE EI1E1T.
o TR AREFFAIIERIN T REGHEL etsonf=fR):

o NSight EclipselfRFBFF&RGPUINENINFFER. #ELinuxEH _LIET,

o BFRARERFERAICUDA-GDB, fEetsonR&AFHKLinuxEH ST,

o CUDA-MEMCHECKBF R EFRINFEIR. EetsonRE LizfT.
o FFRABSHFMATR:

o NSight SystemsFBFRIFS#CPUSHT, FELinuxENL BT, BITREMRIBHEISERY, EEEMR
RSN FRERRIMRE. STEFFFE)etsonf /.

o NVIDIA® Nsight™ i+ERiZEIfrEs. —MIYCUDANAREFNENREIT IR, Blid— M Er
FREFIa AT LERALFMAIMEREIETROIAP IR,

o NSight GraphicsFBFEF N AEFAIERMSHT. —MEHERINIE, BATEAMT
OpenGL#10penGL ESTER, FELinuxEN EiE T, StiEErA)etsonf= .

Developer Tools

JetPack includes the following developer tools. Some are used directly on a Jetson system, and others
run on a Linux host computer connected to a Jetson system.

e Tools for application development and debugging:

o NSight Eclipse Edition for development of GPU accelerated applications: Runs on Linux host
computer. Supports all Jetson products.
o CUDA-GDB for application debugging: Runs on the Jetson system or the Linux host computer.
Supports all Jetson products.
o CUDA-MEMCHECK for debugging application memory errors: Runs on the Jetson system.
Supports all Jetson products.
e Tools for application profiling and optimization:

o NSight Systems for application multi-core CPU profiling: Runs on the Linux host computer.
Helps you improve application performance by identifying slow parts of code. Supports all

Jetson products.

o NVIDIA® Nsight™ Compute kernel profiler: An interactive profiling tool for CUDA applications.
It provides detailed performance metrics and APl debugging via a user interface and
command line tool.

o NSight Graphics for graphics application debugging and profiling: A console-grade tool for
debugging and optimizing OpenGL and OpenGL ES programs. Runs on the Linux host
computer. Supports all Jetson products.
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EEEIEFIEN Abbreviations and Definitions

Abbreviation

CEC

CAN

DP

eDP
eMMC
HDMI
12C

12S

LDO
LPDDR4x
PCle (PEX)
PCM

PHY
PMIC
RTC
SDIO
SLVS

SPI

UART
UFS

usB

Definition

Consumer Electronic Control

Controller Area Network

VESA® DisplayPort® (output)

Embedded DisplayPort

Embedded MMC

High Definition Multimedia Interface

Inter IC

Inter IC Sound Interface

Low Dropout (voltage regulator)

Low Power Double Data Rate DRAM, Fourth-generation
Peripheral Component Interconnect Express interface
Pulse Code Modulation

Physical Layer

Power Management IC

Real Time Clock

Secure Digital I/0 Interface

Scalable Low Voltage Signaling

Serial Peripheral Interface

Universal Asynchronous Receiver-Transmitter
Universal Flash Storage

Universal Serial Bus
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