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TR2ERMN{ERESEIN Notice

IBEERATBEFASEAFN, REFNTRFSSEGERREEI. ISR EEBREEMSEIR
BHIAYEHA RS AR AR,

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

o EEIREMEBZAI, WIREMRERIERTEE,

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

o ERIMVEIRIZEREO. Avoid hot plugging.

o EFMXARIR, BEXAUbuntuR S, AEBUIMFEEIR. HFUbuntuRFERSHAME, FENvidia
RAREM L, WEHRTTHAIBHREITHEE, 2B0.03%IMRENFE, HMSEIRELER
EjJO
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 device.

o BDERAFMIERIAIMIZLL,
Do not use cables or connectors other than described in this manual.
o BRIEREITING MERETIRE.
Do not use device near strong magnetic fields.
o KIANERNEHRIR ISR TED.
Backup your data before transportation or device is idle.
o HEFERREEHITIEH.
Recommend to transport device in its original packaging.

o TE! WHARF M, EEENETD, ZTRURSIENRTEETIN. EXMERT, TEEER
FXSTFHREISE T THOSENE.

ESD Warning

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.

003


af://n6

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

128

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

+9V to +20V DC Input @ 7A

-25°C to +65°
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O E Interface Location
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¥34MEQO External Interface

Designator Connector Description

W1 HDMI Port HDMI Right Angle Vertical Connector

W2 USB 3.0 Type A USB 3.0 Link 1 Type A Connector

W3 NVIDIA Gigabit Ethernet RJ45 Gigabit Ethernet Connector
(10/100/1000)

w4 DC Power DC Input Power TE Connector

W5 3V LITHIUM BATTERY 3V Lithium Battery Connector

W6 USB 2.0 USB 2.0 Link O Micro-AB Connector

Multifunctional port 2.54 PITCH

W7 14 PIN 2.54 PITCH 14 PIN

W8 Multifunctional port 2.54 PITCH 40 PIN

W9 CSI CAMERAO CONNECT 15 pins CSI Camera connect
W10 M.2 KEY M Disk Disk size 2242

W11 USB 3.0 ZIF connect 0.5 PITCH 20 PIN

W12 NVIDIA Jetson Orin Nono NX Nano/NX 260 PIN Connector
W13 M.2 KEY E PCIE 2230 SIZE

W14 FAN CONNECT PicoBlade Header
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EOi¥#R Interface details

HDMI (W1)

Pin

1

11
13
15
17

19

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

DDC clock

DDC GND

Hot Plug Detect

WEUSB3.0 (W2)

Pin

11
13
15

17

R0 (W3)

Pin

Signal Name
VBUS

USB 2.0 D+
SSRX-

GND

SSTX+

USB 2.0 D-
GND

SSRX+

SSTX-

Signal Name
TPO+
TP1+
TP2-

TP3+

008

Pin

10

12

14

16

18

20

Pin

10

12

14

16

18

Pin

Signal Name
TMDS Data2 GND
TMDS Data1+
TMDS Data-
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+

Signal Name
TPO-
TP2+
TP1-

TP3-


af://n185
af://n186
af://n243
af://n295

DCEREL (W4)

Pin Signal Name
1 FEIRIEDR

T BIRENEE: BiR+oV—+20V (3A)

Pin

234

FEIRLED (LED) fENRIRIEEF /G, HBIRLEDIT=

&5t (W5)
PIN Signal Name
1 B+

micro-USB (W6)

PIN Signal Name
1 VBUS

3 USB 2.0 D+

5 GND

14PINZINEEEO (W7)

PIN Signal Name PIN#
1 SYS_RST 239
3 RECOVERY 214
5 PWR_BTN_ 240
7 LATCH_SET_BUT

9 UART2_TXD_LS 236
11 CAN_L

13 CAN_H

Ball Name

SYS_RESET_IN

FORCE_RECOVERY

BUTTON_PWR_ON

UART1_TXD

PIN

PIN

PIN

10
12

14

Signal Name

GND

Signal Name

GND

Signal Name
USB 2.0 D-

USB ID

Signal Name PIN#
GND

GND

GND

LATCH_SET
UART2_RXD_LS 238
GND

GND

7E: "RESET"FI"RECOVERY"4Zf# FEREPIN 7F0PIN 8i<i) _LEB BaFF#H1Ih8E.

40PINZINEERED (W8)
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Ball Name

UART1_RXD
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PIN

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
SPI0_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 CameraiE[ (W9)

PIN#

191

189

211

207

106

218

91

187

118

216

228

197

104

Ball Name

GEN2_I2C_SDA
GEN2_12C_SCL

AUD_MCLK

UART2_RTS
SPI2_SCK

LCD_TE

SPI1_MOSI
SPI1_MISO

SPI1_SCK

GEN1_I2C_SDA
CAM_AF_EN
GPIO_PZ0
GPIO_PE6
DAP4_FS

SPI2_MOSI

010

PIN

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
SPI0_CS1_3.3V
ID_I2C_SCL

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

1250_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

SPI12_CS1

SPI12_CSO

SPI2_MISO
SPI1_CSO
SPI11_CS1

GEN1_I12C_SCL

LCD_BL_PWM

UART2_CTS

DAP4_DIN

DAP4_DOUT
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PIN

11

13

15

17

19

21

23

25

27

29

Signal Name
GND
CSI0_DO_N
CSI0_DO_P
GND
CSIO_D1_N
CSI0_D1_P
GND
CSIO_CLK_N
CSI0O_CLK_P
GND
CAMO_PWDN
CAMO_MCLK

CAMO_I2C_SCL

CAMO_I2C_SDA

VDD_3V3

M.2 KEY MiZ[ (W10)

011

PIN

10

12

14

16

18

20

22

24

26

28

30

Signal Name
GND
CSI0_DO_N
CSI0_DO_P
GND
CSIO_D1_N
CSI0_D1_P
GND
CSIO_CLK_N
CSIO_CLK_P
GND
CAMO_PWDN
CAMO_MCLK
CAMO_I2C_SCL
CAMO_I2C_SDA

VDD_3V3
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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

Signal Name
GND

GND
PCIEQO_RX3_N
PCIEQO_RX3_P
GND
PCIEO_TX3_N
PCIEO_TX3_P
GND
PCIEQO_RX2_N
PCIEQO_RX2_P
GND
PCIEO_TX2_N
PCIEO_TX2_P
GND
PCIEQO_RX1_N
PCIEQO_RX1_P
GND
PCIEO_TX1_N
PCIEO_TX1_P
GND
PCIEQO_RXO_N
PCIEQO_RXO_P
GND
PCIEO_TXO_N
PCIEO_TXO_P
GND
PCIEO_CLK_N
PCIEQO_CLK_P
GND

NC

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

012

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

12C2_ CLK
[2C2_DAT
M2_KEYM_ALERT
NC

NC

PCIEO_RST_N
PCIEO_CLKREQ_N
M2_KEYM_PEWAKE
NC

NC

32.768KHz



PIN Signal Name PIN Signal Name
61 NC 62 3.3v
63 GND 64 3.3v
65 GND 66 3.3v
67 GND 68
20PINZIhgEREOD (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 OrintZUiRiEO (W12)

260PINEYEREEE, FEIHEEEMATFNVIDIA Jetson Orin Nx/Orin Nanotz/#R5A603#4k 2 [BIR0ERS,

The main function of the 260PIN connector is to connect the NVIDIA Jetson Orin Nx/Orin Nano
core board to the A603 carrier board.

M.2 KEY E$&Z[] (W13)
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Pin

11

13

15

17

19

21

23

25

27

29

29

33

35

37

39

41

43

45

47

49

51

53

55

57

59

Signal Name
GND
USB1_DP
USB1_DN
GND

NC

NC

NC

NC

NC

NC

NC

NC

GND
PCIE1_TXO_P
PCIE1_TXO_N
PCIE1_TXO_N
PCIE1_RX0_P
PCIET_RXO_N
GND
PCIET_CLK_P
PCIET_CLK_N
GND
PCIE1_CLKREQ
PCIET_WAKE
GND

NC

NC

GND

NC

NC

014

Pin

10

12

14

16

18

20

22

24

26

28

30

30

34

36

38

40

42

44

46

48

50

52

54

56

58

60

Signal Name
3Vv3

3V3

NC
1251_SCLK
1251_LRCK
12S1_SDIN
[2S1_DOUT
NC

GND
BT_M2_WAKE
UARTO_RXD
UARTO_TXD
UARTO_CTS
UARTO_RTS
NC

NC

NC

NC

NC

NC

CLK_32K
PCIET_RST
W_DISABLE2
W_DISABLE1
12C2_SDA
12C2_SCL
M2_E_ALERT
NC

NC

NC



Pin
61
63
65

67

RBs#EO (W14)

PIN
1

3

Signal Name
GND

NC

NC

GND

Signal Name

GND

FAN_TACH

015

Pin

62

64

66

68

PIN

Signal Name
NC
3V3

3V3

Signal Name
+5V

FAN_PWM
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2R EFIIRED Module Installation
and Removal

o AT IEMRI)etson Orin NX/Orin Nano &g, EBMELL FIRF I =mE{4i7eE,

1. IR R RS MR B AT,

2. IR R ERTRRRIEE (B MtE, B, ) .

3. e PCBEYIREAR.

4. TREPFIRERIPCBERIZMeIERE, LURSAIFRM.

5. AM38Z222 (2x) MIESRRITREREIRE. FB2.565/25 AU T K184],

o WREFRETIE, BALKEREI EIERRRBEEIUN, Wb, REMYER
BIAREYRIGHTTIEETF(T. T ERFHetson Orin NX/Orin NanoZ5Uisise, HilifE
LTI RIZE SR 500,

1. PCBIRU BEARBIOTETRM/ZAER, LB R THRE,

2. WERITRERED F2085T (21)

3 ERTHULR, NET3E, (EEEaE,

IS RAOSH IS

HAR_ERI260pintHEZRIIFTSS IR RGN, XEIERIIBARAIEZSSIEN, SIHSHBE—EN
(WTE3) . EFSERSHR ENES SRR AR,

T 0

\ | /7 \
\ 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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IHEE/ 4B Function Introduction

R &IE Operating system setup
1.58(4#& Hardware preparation

o Ubuntul18.04RFHIPCEMN 18
Ubuntu 18.04 PC x1
Micro-USBEEZ: 155
Micro-USB data cable x1

2 JA156LE Environment requirements

1. BRSEGE TEHFIUbuntul18.04RFHIPCEM L :
RS Burn-in steps

1. FUSBZ#EUbuntu18.04 R ARIPCEBAXAYUSB Type-A5Leetop_A603 Development
System AY Micro-USBHEIZE;

2. #5Leetop_A603 Development System_EEB, Fi# ARecoveryt&=;;

3. PCEEfXFTFFNvidia-SDK-Manager, SN B, EREFIEZF etson Orin NX/Orin Nano
T&Eetpack5 xxXxZRFEHEBIOAFALTLE, skEMhttps:/developer.nvidia.com/embedde

d/downloads FEEFHIetson Linux & A etsonFFA TESHNREIXHE RS, (Jetson
Linux Driver Package (L4T))

4. NEECEIR:
Link https://pan.baidu.com/s/1YGUMyGtqtpzh9eoK_PGKAg

Extraction code xnyb

Hast Hachine

Targe! Hardware

#14 FH BB hie s dKEE T AS B S ARASE, AT FH e 2 3R EX
sdkmanager --archivedeversions
HARBRHBEAR IR service@leetop.top

2. BIETEHTREGE, FEALinux for Tegra(L4ATBR
018
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af://n1213
https://developer.nvidia.com/embedded/downloads
https://pan.baidu.com/s/1g2pqu07yXVzKF0tosu0T4Q
https://pan.baidu.com/s/1NF3t2lXygdE9UaTv7jj7mg

tar xf ${L4T_RELEASE_PACKAGE}

cd Linux_for_tegra/rootfs

sudo tar xpf ${SAMPLE_FS_PACKAGE}

cd ..

sudo ./apply_binaries.sh

sudo ./tools/14t_flash_prerequisites.sh

#E LIRS

sudo cp -r 603_xxx/Linux_for_tegra /Linux_for_tegra

o N O U1 A W INBR

3. Linux_for_tegra BREARIF S lash to NVMe

#flash to nvme

2 #orin nano
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_qgspi.xm1" --showlogs --network usbO jetson-
orin-nano-devkit internal

4 #orin nx
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_qgspi.xml" --showlogs --network usb0 p3509-
a02+p3767-0000 internal

438\ Linux_for_tegra BR{ERERIHE<flash to USB

#flash to USB:

2 #orin nano
sudo ./tools/kernel_flash/14t_initrd_flash.sh --external-device sdal -c
tools/kernel_flash/flash_14t_external.xml -p "-c
bootloader/t186ref/cfg/flash_t234_qgspi.xml" --showlogs --network usb0 jetson-
orin-nano-devkit internal

4 #orin nx

5 sudo ./tools/kernel_flash/T14t_initrd_flash.sh --external-device sdal -c
tools/kernel_flash/flash_14t_external.xml -p "-c
bootloader/t186ref/cfg/flash_t234_qspi.xm1" --showlogs --network usb0 p3509-
a02+p3767-0000 internal

5. A Linux_for_tegra BR{ERARIM A< flash to SD

#flash to SD
#orin nano

3  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.xm1" --showlogs --network usbO jetson-
orin-nano-devkit internal

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;
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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.xxx system image package and
development tools, or download the latest from https://developer.nvidia.com/embedded/do
wnloads 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/1YGUMyGtqtpzh9eoK_PGKAg
Extraction code xnyb

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/14t_flash_prerequisites.sh
#Replacement driver package

sudo cp -r 603_xxx/Linux_for_tegra /Linux_for_tegra

o N O v A W IN R

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

#flash to nvme
#orin nano
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_qgspi.xml" --showlogs --network usbO
jetson-orin-nano-devkit internal

4  #orin nx
sudo ./tools/kernel_flash/T14t_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
p3509-a02+p3767-0000 internal

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

1 #flash to USB:
#orin nano

3 sudo ./tools/kernel_flash/14t_initrd_flash.sh --external-device sdal -c
tools/kernel_flash/flash_14t_external.xml -p "-c
bootloader/t186ref/cfg/flash_t234_qspi.xml" --showlogs --network usb0 jetson-
orin-nano-devkit internal

4 #orin nx
sudo ./tools/kernel_flash/T4t_initrd_flash.sh --external-device sdal -c
tools/kernel_flash/flash_14t_external.xml -p "-c
bootloader/t186ref/cfg/flash_t234_qspi.xml" --showlogs --network usb0 p3509-
a02+p3767-0000 internal
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5.Enter the Linux_for_tegra directory and use the command flash to SD

1 #flash to sD

2 #orin nano

3 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_qgspi.xm1" --showlogs --network usbO jetson-

orin-nano-devkit internal
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3.Recoveryt®z{ Recovery mode

BILAEIT USB #HTR AT, FEHEEHA USB Recovery #3{,, USB Recovery &=, FRILUH T
RIEEF, WIZEH, bootloader Eif, BCT BEHHELE,

SRR BN FM S R TR EHIRF
i N\RecoverytEziAIEE

1. XARFKBER, SHRERERREXAMAZRHENFIRE.

2. {8 Micro-USBZI USB Type A HOSE LSRR RFIE .

3. WRFHITINE,

4. {FERBkZNEREEE14pinkbArec Fignd5 [, FHEAmIcro-usbLAREEIE,

iE: N USB Recovery BT, RHEALED, FORASERARKEEH T

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. Use a Micro-USB to USB Type A link cable to link the carrier board and the host computer.

3. Apply power to the system.

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

Note:

Please follow the steps of the update manual for system update. when entering USB
recovery mode, the system will not start, and the serial port will not have debugging
information output".

A FEZRFHEIR Install system image
a) #Ubuntu18.04EHHIUSB Type-A5Leetop_A603fMicro-USBIEIE;
b) #5Leetop_A603_EH, FFiH ARecoveryt&Ez;

Q) PCEHHANLATER, PFUTRIFIES: (RIHZINVMe L)

cd Linux_for_tegra

#flash to nvme

#orin nano

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 usb0 jetson-
orin-nano-devkit internal

#orin nx

6 sudo ./tools/kernel_flash/T14t_initrd_flash.sh --external-device nvmeOnlpl -c
tools/kernel_flash/flash_14t_external.xml -p "-c
bootloader/t186ref/cfg/flash_t234_qgspi.xml" --showlogs --network usb0 p3509-
a02+p3767-0000 internal

N W N R
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d) RINZ=RE, %leetop A603EH FEHEBERRA,

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);

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

cd Linux_for_tegra

#flash to nvme

#orin nano

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 usb0 jetson-
orin-nano-devkit internal

A W N R

#orin nx
6 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_qgspi.xm1" --showlogs --network usb0 p3509-
a02+p3767-0000 internal

d) After flashing, power on Leetop_A603 again and log in to the system.

5. T {EtE= Switching working modes
BREKE, TERAREE SR, NEFR:

After logging in to the system, you can modify the operation by clicking on the top right corner of
the system interface, as shown in the picture:

B, RN ST

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

1 # UezEi0, TH-qS 8 & E Mkt Sswitch to mode 0, use the -q parameter to
view the current mode
2 sudo nvpmodel -m O
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Xshell B9{EH Use of xshell

Xshell E—PMREANLZSLLHRELEE, BXIESSH1, SSH2, AR Microsoft Windows SEEAITELNET
¥, Xshell B BEAMZEITFE FHNAIL2IERZIAR COFT AR & & B P RS ZAIMEINE
PEZIRITAE. Xshell BTLATEWiIndows FRE TRARGIAIEHARRS THIIRSS, MMtLiiFsd
RENTFEEHIREIBRY. xshell FEVTEMR, BERTREEFHGHEEIFIERISS. {E_IL,U—WT\E’J
Windows Z&FMREIUbuntu REFEHEERRER, 1HREWIndows RFE T, X 1’E{J\E’JLlnux R ?E”“—“
xshell ALATEM E B EER TR LRI (SR EHNEARFRIE RS, BT LABid xshell ki
ksl (S E L AYEIR)

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).

e FJFxshell Open xshell

W8 Xshell 7 (Free for Home/Schaal) — m} x
E
XEE |HE =ZEN IED #EEEE B00M) #EH) i
I 310 50-@-4- €n(Xalw? n-5-Q 1
: [
SEEESR

Xshell 7 (Build 0087)
e Copyright () 2020 NetSarang Computer, Tne. Al1 rights reserved.

o learn how to use Xshell prompt.

£ e

=3 ik

FIE ]

)

wl 22

ik SSH

Erg

L]

i, " 107x37 8.59 188 - CAP NUM

o FiE Newly built
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¢

TR BEED EE0 gmemme rox
+ - | smic ]
= FFSHARIE
- BT i -
BEE S | g
=k S8H ."1
o[ FESE A HHUE vl
L8 HEa e
o mig ES | |
- SETP
-~ TELNET B0 | 22 3
RLOGIN i
e HBB(D):
EEARE
=N
VT s WPt e )
= 5h EFE): 0 sl BRAIL: |0 :| n
&0
TR
=] TCPifEH
S O@ENagleEzw)
= i i
=or - AR
#0 22 Xﬁmmw =i
R | SSH I CI=E O1pud O1pve
BrE
T

FE, " 107x37 1.59 1888 . CAP NUM
HEZMRUARENIp(ERERER P LB MEip &R EAFEIp AIER T ATLUE T usb #iEL
EREREFIIREOTG O RS EipRH TIER)

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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L)

MR REE EEN ymosEs 7 %
- i = %E—H(Q
S i = FFRSHAIE —
cmmEE - BRI v . :
L BSEE EFRM): !'EEtOp | “‘
B-lg ATE=E s S;SHﬁAr Lk S5H ® =
-8 FELE = ,
- BEE EHUE: |192.168.55.1 |
L. SFTP L |
- TELNET =OS0): |22
- RLOGIN i
4 D) |
=0
e
FISENIRE
—fi-ﬁ
i ==
VT &= [EEsEsmnam=masn)
- TR
-9 ==\ e mew: o e
- 80
=
SR TCPiZEIR
[ &BNagleEiE W)
£, FESE
S
x| £ : SERTES
Ll ssH CEE! Olpva OlIme
e .. ZMODEM
it
E=E B
FEE, I 107x37  9.59
ENFFF1%E43 Enter user and password
@
XHF) REE BEN yroemEe ? X
i #| mm0:
_i‘g&
Sigesis, = - FFSASE
- e RS ARSI SN,
= - BRI FRESLITESEE. BE, A7EAREESESE, SRS,
i BERIEEAES.
o B
o FASE .
L8 FREE =
- BB BEEU |m.ridi:3 |
SETP
TELNET ZEE): |"""\ |
- RLOGIN
S FiE(M): Password
{JQP%\ ik [ Public Key
i %u RN [] Keyboard Interactive
g m% [ Gssadl
i [ PxCs11
'E,ﬁﬂ O capl
80
="
£ FRaE -
=0 BiER
=0 5 E XSS
s SSH s Y MODEN
e - ZMODEM
i
EE g
i, r107x37 159 125 . LENUM

AHEEF NG SITRM Click Connect to enter the command line interface
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€ leetop - nvidia@nvidia-desktop: ~ - Xshell 7 (Free for Home/School) — O *
MiEE REE Z=EWV IEM BEEEE) SOW  EEH)

TR % B QG- 0-4- 8B REld 2 B0 Q

SEEES a 1leetop

Xshell 7 (Build ees7
Copyright {(c) 2

tion
ape to local shell, pr ‘Ctri+Alt+].

Welcome to Ubuntu 18.84.5 LTS (GNU/Linu> 9.201-tegra aarchs4)

antage
removing packages and content that are
do not log into.
To restore this content, you can run the 'unminimize' command.

be updated.
curity update:

E=s FrEsE

ESidl i

FHE 1

E=il8

Wl 22

s SSH

BFE

cch-finvidia@197 168 55 172 S5H? wterm  DIOTRRT 0 25%R 0 1&E L Y]

o JEiIxshell if2#E{Ejetson i&E& Operate jetson devices remotely through xshell

@ leetop - nvidia@nvidia-desktop: ~ - Xshell 7 (Free for Home/School) = O >

MHE &REE EEN I1EO EEEE HOMW EEH)

=i AR L v H-®-4-1€em| w2 - E- |

8
SEEES 2 x 1leetop

t login: Wed Sep 11
P @nvidia-desktop:~¢ 1

= e

48 leetop } nvidia

1_history
1_logout
.ﬂeepstream
1 Desktop/
=t FRESE L i g
- Prerre 3 a 2 .profile
E-id] gty : ; = Public/
FIH 1
il
] 22
Y SSH 2
BRE idi . 86_COMP.sh*
e :
-TW-Tw-T

sshif/nvidia@192.168.55.1:22 55H2 xterm ' 107x37 1.37.26 1898 - 4+ FOMNUM
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ZYiEeE System Configuration
EABR®: nvidia B83: nvidia

Default username: nvidia Password: nvidia

e NVIDIA Linux For Tegra (L4T)
HARSZIERA NVIDIA Linux For Tegra (L4T) Builds, HDMI, FJELAAR. USB3.0. Micro-
USB. EB. GPIO. 12C RIS EISTI.
MR EBRI T E ™EEEE: https://developer.nvidia.com/embedded/jetson-linux-r3531
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-
linux-r3531

e NVIDIA Jetpack for L4T
Jetpack f§E—> NVIDIA &4, B8 T#HEREA603 #1T Orin NX/Orin Nano FFAFrEER

SFHRETE, E8FNRMNEIRST IR, 8iF OS RESUY:, FiEl, =FfEr, XiEE

WA, RETRMH JetPack IZ{T1E Ubuntu 18.04 Linux 64 {7=E#1 L.
AN T ESEESH{T & 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 ENABRE RS Default configuration system
Leetop_A603 KAUbuntu 20.04%&%, BKIABF%: nvidia Z3: nvidia
Leetop_A603 uses Ubuntu 20.04 system, default username: nvidia password: nvidia
o FARZFERitIr Development materials and forum
LATHFA&ERL: https://developer.nvidia.com/embedded/linux-tegra

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

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

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

BERFRA View System Version

BEELENRZEIRA View the installed system package version

1 cat /etc/nv_tegra_release

BELERetPack{S A View information about the installed JetPack

1 sudo apt show nvidia-jetpack
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FIHERINIEIR Make a backup image
S BEBER SITRINAERE FRHT, RE systen. ing ¢

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

1. FAUSBZEUbuntu18.04 R ZEHIPCEEAXAIUSB Type-A5Leetop_A603fMicro-USBHRIZE;

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 EFB, FFHA\Recoveryt&Ez;

Power on the Leetop_A603 and enter Recovery mode;

3. A Linux_for_tegraB=®, £Hl8backup_restoreffIREADME_backup_restore.txtiH{78&1% .

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

Zfn)etson Orin Nano/Orin NX&FHIFES:

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

N

O N O v AW

10
11
12
13

14
15

cd Linux_for_Tegra/tools/backup_restore

# KLU N hmmeb k0% # ynvmeOnl Replace mmcb1k0 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/mmcbTk0/nvmeOnl/g' nvbackup_partitions.sh

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

cd ../../

#ET I AR T AN AT B 4 1 B B A0 k2 . Automount backup restore for new
external storage devices must be temporarily disabled.

systemct] stop udisks2.service

sudo tools/14t_flash_prerequisites.sh # For Debian-based Linux

sudo service nfs-kernel-server start

sudo ./tools/backup_restore/14t_backup_restore.sh -b <board-name>
#5055, & INEELInux_for_Tegra/tools/backup_restore F4:piimage 1.
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>
#5518 2 . Backup image restoration.

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

1
2

sudo ./tools/backup_restore/14t_backup_restore.sh -r <board-name>
#5155 K2 . Backup image restoration

BEEE R ERRTEIFRIENRETRA .

If it can be flashed normally, it means that the created backup image is available.

ZZ¥<Jtop I H Installation of Jtop tools

JtopR—etsonfIRFSHSLRER, ARG L1517, FISEREERFIHES NVIDIA JetsonAPIATES.

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.
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LHELEER Installation steps:

1. ZZEpip3T A Install pip3-tools
sudo apt-get install python3-pip
2. Fpip3&&&jtopf Install the jtop package with pip3
sudo -H pip3 install -U jetson-stats
3. EG/AIE1T Can run after reboot
jtop
B1TRUNTERR After running, as shown in the figure below:

[+ jtop NVIDIA Orin NX Developer Kit - JC: Inactive - 15W

Model: NVIDIA Orin NX Developer Kit - Jetpack 5.1 35.2.1]

[
1
1
1
1

[
[
[
[

0%] 385MHz [

[Sensor] — [Temp]
UpT: O days U 5

Jetson Clocks: inactive
NV Power[2]: 15W
—— [HW engines]
APE: [OFF]
DLA®_CORE: [OFF]
DLA1_CORE: [OFF]
NVDEC: [OFF]
NVENC: [OFF]
NVIPG: [OFF]
PVAO_CPU_AXI:
SE: 473MHz
VIC: [OFF]

DLAO_FALCON:
DLA1_FALCON:

[OFF]
[OFF]

NVIPG1: [OFF]
[OFF] PVA®_VPS: [OFF]

2GPU_ 3CPU 4MEM 5ENG 6CTRL 7INFO Quit

[Power /mH] — [Cur] [Avr]
CPU GPU CV 731
IN 57
50C 1659
ALL 8178 8205

(c) 2023, RB
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1= \EBEISTER Access to Solid State Drives

AGO3EIRE—MIERIM.2 KEY ML, AILUEINER2242 R, PCIEEOREMERFINERIM. 2
KEY Mig&, EZESERRE, SEEEHEIRFEMT5N, —MEFER rdisk XETH, 5—M2
ERa <17

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 HATHHRYRES RN T
The operation steps of command line mounting are as follows:

1. EAR&H< 1spci BEEERIRBIAID Use the command Ispci to check whether the recognition is
successful

2. #&3793[X Create partition

1 sudo su
2  fdisk /dev/nvmeOnl

3. BlEEextdMEESE Create an ext4 file system

1 mkfs.ext4 /dev/nvmeOnlpl
2 # mkfs@XHRGHA

4. ¥E3EEE Mounting hard disk
1 mount -t ext4 /dev/nvmeOnlpl nvme/

5. IR BB nER Set automatic mounting

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

NVIDIA JetPack SDK 2t Al N FFRFHNRESHEAVRRSR. B4l Jetson SFEWt, &F
TensorRT, cuDNN, CUDA Toolkit, VisionWorks, GStreamer #1 OpenCV, FREXLeeR{4-ERaiEE

A LTS Linux A#ZH0 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
OpenCV, all built on top of L4T with LTS Linux kernel.

JetPack €& NVIDIA F=8iziThY, AIEAGSHIFRRERAMIIER.

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

JetPack SDK Cloud-Native on Jetson

L4T

RBIALATjetsonFERH T LinuxRZ, 5I1SERF. KafeR. NYTRER. HAXMHRRSE,

(RALISLATER (54T RER], LUBRRABENFRE. B8 EEaEMAIHE ISR, REJLMLLE
FAscErYjetson~mINAEE. BIELITHHE, THRSMNIEGE. ERMNRCBEFEESE.

NVIDIA LAT 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 R DeepStream SDK AETF Al IS(ERERLIE. TUIIEIGIERM T BARA T IR
. DeepStream & NVIDIA Metropolis B9—MAMERD, % FaRTHERENRIRSH BEZME
REREUERL AT BRENBIRIRTS R, TR FREME T HREN 5.1 FFRETUEIIREE.

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 5.1developer preview features in our

developer news article.

Isaac SDK

NVIDIA Isaac SDK & A RATLASAGIZEFNERE Al IRENAIH2SA. SDK B3F Isaac Engine (RFEFE
FFHEZR) . Isaac GEM (EBEEMEENISSAEEZAIE) . Isaac Apps (BENFEFER) # Isaac Sim for
Navigation (—MBAHIEIIES) . XETE AP afLAERMBIE AT RANFISIIA TEEE (Al)
INZINBE AR, MTImLETEEARNTFA.

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 (&) for perception and navigation into robots.
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Jetpack AIFEZEINEE KEY FEATURES IN JETPACK

(6N

TensorRT

cuDNN

CUDA

Multimedia
API

Computer
Vision

NVIDIA Jetson Linux 35.3.1 $#2t7 Linux Kernel 5.10, &3 UEFI B95 |SN&EFE
Fr. EF Ubuntu 20.04 ROMESTERSZE. NVIDIA IREIRERS. HEMEM. TEHE
% JetPack 5.1.1 &#F Jetson Linux 35.3.1, BIEINTUT=S: (5 GXi¥H
=B, BEEAAKITINE) FI0XT Jetson AGX Orin 64GB. Jetson Orin NX 8GB,
Jetson Orin Nano 8GB [ Jetson Orin Nano 4GB 4= t&Ethiisis £ett: Kk
B ETFEGH OTA TEISFEIUATHRIZEIT JetPack 5 FIET Xavier 5
Orin AYfEHR1 #84L:  3Z8F Orin EMIZRRSLIESARIE (LSC). 1858 T Argus BY
58t SyncStereo NFRERFRIRERIAMBENXS Z BINEE. SRk SFAV1 4R
BRAYENASIUERER #7189 argus_camera_sw_encode ;~fIF &R CPU Wiz LAY
BY4YmES B 7 nvgstcapture-1.0 %A CPU IZ4wIBEIR 1 LABIAIRRASZ
1T JetPack 4 BUBUAFHRET Xavier RYFELL,

TensorRT @—MATFEIGS R, DEFINSICNHEMENSHRERES S HE
1B17RF. TensorRT &F NVIDIA B9FHH{T/RTEIREL CUDA H9%E, (EISEEBILFT
BREZIEREE., SEE—NREFIEEMNESTIETH, TARES
SR N R RIERTIS S E, JetPack 5.1.1 includes TensorRT
8.5.2

‘g7~

CUDA R ENAE RS IERBIRE. SRR
TAEAYSCIL, FlUNRImAIRMEETR. b, I3—HFIERE. JetPack 5.1.1
includes cuDNN 8.6.0

CUDA TES N9 GPU IR FBERFR C #l C++ FFAARIRE T — 2@
FERE, ZTESEERT NVIDIA GPU B94miEeE. LR BT
LRI FRFERFR It BERI T 2, JetPack 5.1.1 includes CUDA 11.4.19 M JetPack
5.0.2 FF#a, M CUDA 11.8 FHREIGRFFIRIFAI CUDA MRA, MFFEEH Jetson

Linux B9EfE JetPack B4, B CUDA SASHHEIREE, T HRUNMAEITE JetPack
E3RENER#HY CUDA,

Jetson ZHEIR AP| B A RIEHIN FFEFFHAIRALUESR API, 1EHLFEER API:
libargus BN N FARZFRAHMERINELL AP, EESIMENSEEH. 210 (8
ERED) A EGL A, =2 ISP AY RAW Hith CSIEHNATLLS
libargus & GStreamer ff{—iS(FA. EEA—FER T, EEHEA VAL K
=HIBMERERIKTNTER AP, (ERkESIREIRERR API: VAL2 API STHFISTRFRD. 4w
1B, &EEFN4ERTheEe. FIF4mABAY VAL2 FFR T iF2IhEE, antissRizsl,
[RETNR. (RIERYwID. AIENE. EoREEZE, JetPack 5.1.1 AR =8
¥&: 335 Orin LS RIRSLIARARIE (LSC), 3838 Argus SyncStereo NFBFE
FrasEtE, LAMRERZMMENSIZ BRI, JetPack 5.1.1 SIEFRREE: X
FF AV RS PRI FFEZR CPU Wz ERYEARABATHT
argus_camera_sw_encode 7l {58 CPU 1% E AU 4-4RADIEINEE =T 1
nvgstcapture-1.0

VP (MlmdmiztEl]) B—NMREE, SRIEE Jetson ERZMRAINERS E3E
AT EN I/ EGAIEE L, a0 PVA (AI9RIEMTainiE®sEs) . GPU,
NVDEC (NVIDIA f#fE28) . NVENC (NVIDIA 4%f828) . VIC (FUREIGSHK
22) &. OpenCV 2— 1 ATitENIMRE. ERIEFINEZ=INFFRE.
JetPack 5.1.1 @&%F VPI 2.2 fVESR, FHES TR JetPack 5.1.1 B8
OpenCv4.54
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https://docs.nvidia.com/jetson/archives/r35.3.1/ReleaseNotes/Jetson_Linux_Release_Notes_r35.3.1.pdf
https://developer.nvidia.com/tensorrt
https://docs.nvidia.com/deeplearning/tensorrt/release-notes/tensorrt-8.html#rel-8-5-2
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
https://docs.nvidia.com/vpi/release_notes.html

Graphics

Developer
Tools

Supported
SDKs and
Tools

Cloud
Native

Security

JetPack 5.1.1 EELATEFE: Vulkan® 1.3 (8#E Roadmap 2022 Profile) ,
Vulkan 1.3 2085 Vulkan® SC 1.0 Vulkan SC 2—/MEARRY. HEMR. /I
API, BET Vulkan 1.2, Ltk API BISCHIERSCHAY GPU INIEEFANTTE, XLE
FATEASREATESXEER AP, HEANEFSTIIELenE. BXF
SR, B217 https://www.khronos.org/vulkansc/, Vulkan SC 33FsCAYE
e XEARAANBAEFBEESLIEE0MNE. Vulkan SCEERAIEESH
BIETH R R INER ER R R B &N AR EPRIESREEF RN
MERERFRAAN. XEFEENX GPU I BSIENEEBNE&mE, ARG
SAHESE, SIERSSEL Y LA EEfliaviFEd GPU 2%,  Vulkan SC
1.0 M\ Vulkan 1.2 J&ZSMsR, 81E: Mt e X EmEASENIEITIIIEE,
TR TUNRIHTRIEMNGSR, UK BREREFREERANRE. §
XIFEMER, B https://www.khronos.org/blog/vulkan-sc-overview i¥
E: Jetson X7 Vulkan SC BUZIFHRELZSIANIE, OpenWF™ &7 1.0 OpenWF
Display 22—t Khronos API, FBF5 Jetson EHIAH B3RS i TR TF 8
RE, Hir5 Vulkan SC RZRELARREIR, i£E: Jetson XF OpenWF Display
ST RE L 2N,

CUDA TEB 95 CUDA FEXiEE MRS GPU IR FEFERRRY C #1 C++ FERA
SR T —NLEFRRE. ZTEEEHE Nsight Visual Studio Code
Edition. Nsight Eclipse #&f#. &% Nsight Compute FERRIEXMSHTIE,
LAR T3 R GmiE R FEFE PRI T EHENVIDIA Nsight Systems —FHEFFHHAIR
HRESTTE, ATAFRARRESFMACIREERERTER . NVIDIA
Nsight Graphics —MEZRIN AR, BTERMo B EERF.
NVIDIA Nsight Deep Learning Designer E—MERFFAIAE, AIHBBFEAR
BRI TN A BT R RHEERRREHEMLE, Jetson Orin RIS
Nsight System, Nsight Graphics 1 Nsight Compute, LABBEIFFABEEH2E,
JetPack 5.1.1 & NVIDIA Nsight Systems v2022.5 JetPack 5.1.1 @&
NVIDIA Nsight Graphics 2022.6 JetPack 5.1.1 % NVIDIA Nsight Deep
Learning Designer 2022.2 5X¥(ER, BESRAITIHE.

NVIDIA DeepStream SDK —MRENISTLES, BTFET Al NS &Rkt
EARSTAS5UEMR., DeepStream 6.2 fiA 4% JetPack 5.1.1 NVIDIA
Triton™ IR ARSZ S AT AHAE L, Al HEEURIERE, Triton HEIEIRSGZEEFFEM,
THEE Jetson EEFESEE NVIDIA TensorRT, TensorFlow #1 ONNX Runtime
RO 14500 Al 128, 7 Jetson b, Triton #EERSEMFALERERME, BT
5 CAPIE#&Rk. PowerEstimator —MWERNFTER, AIEICEEXEBIR
BEREESHHICIEFHMLE Jetson 1RERINFE. JetPack 5.1.1 37§F Jetson AGX
Orin 0 Jetson Xavier NX 1&RfY PowerEstimator NVIDIA Isaac™ ROS Z&#
HIDRENES, 5 ROS FFARARALIERIATEEE NVIDIA Jetson TEHAY
NVIDIA @t FHgiE S ReiR /552, Isaac ROS DP3 Kfh%i% JetPack 5.1.1

Jetson #& Cloud-Native FE 7i8%, FHIFDSFIB S mAFERAR. NVIDIA
JetPack BiFHH Docker ERHY NVIDIA Container Runtime, BJ{E Jetson E&
/=R GPU MRS BRER. NVIDIA #£ NVIDIA NGC FJ9 Jetson 3£&
TENBRER. BUERTHAERFSENTRGTR, BLERTEKEG
EE, NERE{ThEM. 1E Jetson EAY Cloud-Native TH FHEIFEZEEM
iR 5515,

NVIDIA Jetson HEIREIERFIRLINGE, BEEHEER. R2E50. BN
B, AMEHUTING. HEMRAEINE. MEKERPS. PR jetson Linux Ff
RARIEENRERHT, THREZEEE.
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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://docs.nvidia.com/embedded/nsight-systems/
https://developer.nvidia.com/nsight-graphics
https://developer.nvidia.com/nsight-dl-designer
https://docs.nvidia.com/jetson/archives/jetpack-archived/jetpack-502/index.html
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

Sample Applications

JetPack BEJLANER JetPack BHERRIRG]. XEFHESEXHRRF, JUAEFKARTIES
LRtITIRIE,

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 Kkit.

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

HEEIR

JetPackBIELATHATE, B EHET etsonRZE HFH, BENEEERetsonRFHILInuxEHL L

=17,
o BTMNAREFFAMBINAITRGF L etsonf=m):

o NSight EclipsehrFEFFA&GPUNMRAIRI FBFERF. fELinuxEH LIETT,

o AFMEREFERAICUDA-GDB, fEjetsonE&FHLinuxEH _EIE(T.

o CUDA-MEMCHECKETF RN BRFINAEEIR. EletsonRF LB T,
o FFMAESHFIAHHIITR:

o NSight SystemsFIFRFZ#ZCPUDHT, FELinuxEH EIE T, WTRFMBIEIESD, 8
BB EN FEREFARIMRE, SUSFE)etsonf= i,

o NVIDIA® Nsight™ I+ERiZEIfres. — METXICUDAR FREFINEM BT TR, Blid—
M AFRES ST TEREEFEAIIEEEEIRFIAPIEK.

o NSight GraphicsFBFEFNAEFIERMOHT. —MEFIERIINTER, BFELFNK
OpenGL#1OpenGL EST&Rs., TELinuxEH 51T, XIEFTE)etsonf=a,

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.
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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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EiEFIEN 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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