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HYAI-311UAV_O_V10 & —/EtERE, BEHFEER NVIDIA FI#EHR, &G/ Orin NX mtEgefib,  #
AR HE T —> Micro HDMI2.0, —ANFIELLKIM, 2 MESE H USB3.0 TypeA, 1 4~ USB TypeC (REC),
3P TTL (Debug) #:H, SSD #:1, CAN #I1, 24 UART #1 (TTL) , 1 /4P USB2.0 #11, 14
6P USB2.0 #:1, —AMBEE 1 8PUSB3.0 #1, 14 2P RTC #11, 6 Ml 4fe GPIO, 1/~ 12C #:1,
24 CSI#O, RUSEHIEED, I8N, 2P REC 0, HEED . REHSHE 12V~36V i, I
TR AR T

> @SR Orin NX ik

> 2/~ USB TypeA ifi[1, % USB3.0 ¥M, #24t 1A it hif

> 1 /N USB TypeC i1, 3Z#F usb host f1 usb device #ix, FEMT RGN, HWITHTEAN

> 1A 3Pin 840 s, AT RGEEMAH, WEIER UARTO

> 1 ATIELLKRR (10/100/1000Mbps 38 R ;230 T/4 0 T H &)

> FEI0, U5

& T 4fE GPIO6
1 4~ RTC Hyhizn
2/ MIPI CSI #M
1/~ CAN #[
2 4 UART # [1
14 12C 0

2/ USB20 #M

® ¢ 6 ¢ 6 O o

3/ USB3.0 #1

> 1 /> HDMI 2.0 #:I1(5k 6Gbps, 24bpp, 4096x2160@60Hz)
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tach input

reset, alerts

Main input and pin for optional battery
back-up for Real-Time Clock

Table 2-1. Jetson Orin Module Interfaces
Category Function Category Function
USB 2.0 interface (3x LAN Gigabit ethernet
usB USB 3.2 (3x). Note: SSD via USB 3.2 is e i
one option for storage.
PCle [1x1,1x2or 2x1, and 1 x4)
FCle Note: NVMe via PCle is one option for UART 3x
| storage.
CSI (8 lanes 2 x4 or 4 x2) SPI 2%
Camera
Control, clock CAN Tx
HDMI/eDP/DP (1x) Fan FAN PWM and
Display
DP_AUX/HPD, CEC Debug UART
125 interface (2x) System Power control,
Audio
Codec clock Power
P N,
2.3 HIFRER

Figure 2-1. Jetson Orin Module Block Diagram
Jetson Orin Module
—» VDD_IN LPDDRS ‘ SUEZ’;";;m USB 2.0 3x l——>
Gigabit ( PowerSeq. | | SSD for
— > PMIC BBAT | | Skl | | e o Fees) USB 3.2 3x|€——_Storage
[ VoltageMonitors | — or
<—» GBE_MDI QsPINOR ‘ POe x1 +x2 + x4 €—p NVMe for]
| Storage
<“—>»12C 1x-1.8V [E]DP/HDMI 1X ———»
<—>»12C 3x-3.3V DP_AUX/DDC €«—>
<€——— AUDIO MCLK HPD, CEC «——>
<——>» 125 2x CSl:2 x4 or 4 x2 €———
<— DIGITALMIC Orin CAM MCLK 2x ———»
E ’ General Purpose —
S Clocks 2x
«€—»{ UART 3x PWM 3x ——
CAN Ix €«—>»
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Jetson Orin
NX 16GB 10W 15W 25W
Modes
Al Jetson Orin NX 16GB: Up to 100 (Sparse) INT8 TOPs and 50 (Dense)
Performance INT8 TOPs

1024 NVIDIA ® CUDA ® cores | 32 Tensor cores | End-to-end lossless
Ampere GPU compression | Tile Caching | OpenGL ® 4.6 | OpenGL ES 3.2 | Vulkan™
1.1 0 | CUDA 10|

GPU Max . .
Freq ONX 16GB: Maximum Operating Frequency: 918 MHz
Arm Eight-core (ONX 16GB) or six-core (ONX 8GB) Cortex A78AE Armv8.2
Cortex-A78AE (64-bit) heterogeneous multi-processing (HMP) CPU architecture |
CPU 2x clusters (4x 256KB L2 +2MB L3) + 4MB LLC | L3 Cache: 4 MB
(shared across all clusters)
CPU Max Freq 3200 MHz
Memory 16 GB 128-bit LPDDR5 DRAM
Storage Supports External Storage (NVMe) via x2 or x4 PCle
Power Input 5V - 20V
The Jetson Orin NX module integrates four PCle controllers supporting:
* Connections to two interfaces, 3x1 (or 1x2 + 1x1) + 1x4 GEN4.
* x1 and x2 (supports Root Port only), x4 (supports Root Port or Endpoint modes)
upstream and downstream AXI
interfaces that serve as the control path from the Jetson Orin NX to the external PCle
device.
PCle

* Gen4 (16 GT/s) supported on all controllers/lanes.

* Four PCle controllers, seven lanes for a total of 144 GT/s.

* Controller #0 can operate in x1, x2, or x4 mode.

Controller #1 operates in x1 mode only.

Controller #2 can operate in x1, x2 mode.

Controller #3 is available if Controller #2 is not used or only used in x1 mode. In
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these cases, Controller #3 can
operate in x1 mode.

CSI Camera

Features:

* Supports the MIPI D-PHY v2.1 physical layer option:

o MIPI D-PHY supports up to 2.5 Gbits/sec per pair, for an aggregate bandwidth of 20
Gbps from eight pairs

* Based on MIPI CSI-2 v3.0 protocol stack

* Includes six-pixel parsers (PP)

* Supports up to 16 virtual channels per active PP

* Supported input data formats:

o RGB: RGB888, RGB666, RGB565, RGB555, RGB444

o YUV: YUV422-8b, YUV420-8b (legacy), YUV420-8b

o RAW: RAW6, RAW7, RAWS8, RAW10, RAW12, RAW14, RAW16, RAW20

o DPCM (predictor 1): 14-10-14, 14-8-14, 12-8-12, 12-7-12, 12-6-12, 12-10-12,
10-8-10, 10-7-10, 10-6-10

(Predictor 2 not supported)

* Data Type Interleave support

Video Encode

» Standards supported: H.265 (HEVC), H.264, AV1
0 1x4K60 (H.265)

0 3x4K30 (H.265)

0 6x1080p60 (H.265)

0 12x1080p30 (H.265)

Video Decode

» Standards supported: H.265 (HEVC), H.264, VP9, AV1
0 1x8K30 (H.265)

0 2x4K60 (H.265)

0 4x4K30 (H.265)

0 9x1080p60 (H.265)

0 18x1080p30 (H.265)

Display

2 multi-mode DP 1.4/eDP 1.4/HDMI 2.0

DL
Accelerator

ONX 16GB: 2x NVDLA | Maximum Operating Frequency: 614 MHz | 20
TOPS each (Sparse INT8

Vision
Accelerator

This cluster consists of two primary engines: Programmable Vision Accelerator (PVA)
and Deep Learning Accelerator (DLA).

Networking

10/100/1000 BASE-T Ethernet | Media Access Controller (MAC)

Mechanical

Module Size: 69.6 mm x 45 mm | 260 pin SO-DIMM Connector

HYAI-311UAV_O_V10 A 7 F it £ 110 3t 20 T
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3.2 HYAI-311UAV_O V10 #Htx 4N

Designator Connector Description
J1 NVIDIA NX / Nano Nano or NX 266 PIN Connector
J2 CAN I FE-GH1.25-2P- BMIS 7 8
J3 SIP HAL YT R B4k
J4 USB 2.0 Fdi -G H1 . 25-6 P- El s iy
J5 GPIO&I2C 6 Ml gnfE GPIO 5 1 14~ 12C
J6 DEBUG TTL %
J7 USB 2.0 Type C REC %% 5 i [
J8 XT30 Power 12~36V

HYAI-311UAV_O_V10 i/ F it %13 1 3t 20 it
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J10 NVIDIA Gigabit Ethernet RJ45 Gig?fg/f;gf;gggfonnecw
J11/J13 UART TTL

J12 FAN CONNECT Picoblade Header

J14 USB 2.0 i FE-GH1 . 25-4 P-Fit ik 7

J8 USB 3.0 i FE-GH1.25-8 P- i ik iy 4

J15/J16 USB 3.0 Type A USB 3.0 Link 1 Type A Connector

J17 HDMI Right Angle Vertical Connector
J19/J21 CSI CONNECT FFC 30 CAMERA input

J20 NVME SSD #H

J22 Power Switch RS T G

J23 RTC RTC 2 MR A MR 2 41 Fith

sSwi1 Key for Recover REC #&5# #E N A

SW2 Key for Power CEN SIS

3.3 HYAI-311UAV_O V10 &0 # 8

PR, AR R R B 1 5L

3.3.1 CAN (J2)

CANL

CANH

3.3.2 USB2.0 (J4)

1 GND +3.3V
3 WIFI_RST USB2_AP_N
5 USB2_AP_P +5V
GPIO (J5)

HYAI-311UAV_O_V10 [/ Fit
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1 SPI0_MOSI (PZ.05) 2 SPI0_MISO (PZ.04)
3 GPIO_PES6 (PH.00) 4 SPI1_CSO0 (PZ.06)
5 LCD_BL_PWM (PG.06) 6 SPI0_SCK (PZ.03)
7 +3.3V 8 ID_12C_SCL(I2C2_CLK)
9 GND 10 ID_I2C_SDA(I2C2_DAT)

3.3.3 DEBUG (J6)

1 GND 2 Uart_RXD

3 Uart_TXD

3.3.4 XT30 Power (J8)

1 CHGND 2 VIN

3.3.5 NET (J10)

1 GEB_MDIO_P 2 GEB_MDIO_N
3 GEB_MDI1_P 4 GEB_MDI1_N
5 GEB_MDI2_P 6 GEB_MDI2 N
7 GEB_MDI3_P 8 GEB_MDI3_N
9 GEB_LED_LINK 10 +3.3V
1 GEB_LED_ACT 12 +3.3V

3.3.6 UART TTL (J11/J13)

TAEHSFA TTL, PR A 9600, J11 XN B34 1 Ai/devittyTHST, J13 X B &5 si/dev/ttyTHSO .

1 +5V 2 +3.3V
3 UARTx_TXD 4 UARTx_RXD
5 GND

HYAI-311UAV_O_V10 F /* F/it 15 T 3£ 20 W
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3.3.7 FAN (J12)

1 GND 2 +5V

3 FAN_TACH 4 FAN_PWM

3.3.8 USB2.0 (J14)

1 +5V 2 DSPx_DN

3 DSPx_DP 4 GND

3.3.9 USB3.0 (J18)

1 USBSS2_RX_N 2 USBSS2_RX_P
3 USBSS2_TX_N 4 USBSS2_TX_P
5 GND 6 DSP1_DM

7 DSP1_DP 8 +5V

3.3.10 USB3.0 (J15)

1 +5V 2 DSP2_DN
3 DSP2_DP 4 GND

5 USBSS_TX6_HUB_N 6 USBSS_TX6_HUB_P
7 GND 8 USBSS_TX6_N

9 USBSS_TX6_P

3.3.11 USB3.0 (J16)

1 +5V 2 USB1_AP_N

3 USB1_AP_P 4 GND

5 USBSS1_RX_N 6 USBSS1_RX_P

HYAI-311UAV_O_V10 F /* F/it % 16 T 3£ 20 W
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7 GND 8 USBSS1_TX_N
9 USBSS1 TX P

3.3.12HDMI (J17)

H1 HDMI_HPD_CON H2 NC

H3 HDMI_TXD2_CON_P Ha4 GND

H5 HDMI_TXD2_CON_N H6 HDMI_TXD1_CON_P
H7 GND H8 HDMI_TXD1_CON_N
H9 HDMI_TXDO_CON_P H10 GND

H11 HDMI_TXDO_CON_N H12 HDMI_TXC_CON_P
H13 GND H14 HDMI_TXC_CON_N
H15 HDMI_CEC_CON H16 GND

H17 HDMI_DDC_SCL_5V0 H18 HDMI_DDC_SDA_5V0
H19 VDD_5V0_HDMI

3.3.13 CSI CONNECT (J19)

1 +3.3V 2 CAMO_I2C_SDA
3 CAMO_I2C_SCL 4 CAMO_MCLK
5 CAMO_PWDN 6 GND

7 CSI0_CLK_P 8 CSI0_CLK_N
9 GND 10 Cslo_D1_P

11 CsIo_D1_N 12 GND

13 CSlo_Do_P 14 CSI_DO_N

15 GND 16

3.3.14 CSI CONNECT (J21)

1 GND 2 CSI2_D0_N

HYAI-311UAV_O_V10 FI/ Fit 17T W 3£ 20 W
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3 CSI2_D0_P 4 GND
5 CSI2 D1 N 6 CSl2 D1_P
7 GND 8 CSI2_CLK_N
9 CSI2_CLK_P 10 GND
11 CAM2_PWDN 12 CAM2_MCLK
13 CAM2_I2C_SCL 14 CAM2_I2C_SDA
15 +3.3V 16

3.3.15 NVME SSD (J20)

1 GND 2 +3.3V
3 GND 4 +3.3V

5 PCle_RXD3- 6 NC(PWR_OFF)
7 PCle_RXD3+ 8 NC(W_DDISABLE1)
9 GND 10 LED1_OUT

11 PCle_TXD3- 12 +3.3V

13 PCle_TXD3+ 14 +3.3V

15 GND 16 +3.3V

17 PCle_RXD2- 18 +3.3V

19 PCle_RXD2+ 20 NC

21 GND 22 NC

23 PCle_TXD2- 24 NC

25 PCle_TXD2+ 26 NC(W_DISABLE2)
27 GND 28 NC

29 PCle_RXD1- 30 NC

31 PCle_RXD1+ 32 NC

33 GND 34 NC

35 PCle_TXD1- 36 NC

37 PCle_TXD1+ 38 NC

39 GND 40 llC_SCL

41 PCle_RXDO- 42 IC_SDA

43 PCle_RXDO+ 44 M2_ALERT

P
N
o
=
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45 GND 46 NC
47 PCle_TXDO- 48 NC
49 PCle_TXDO0+ 50 PCIE_RST
51 GND 52 PCle CLKREQ
53 PCle_CLK- 54 PCle_Wake
55 PCle_CLK+ 56 NC
57 GND 58 NC
59 KEY 60 KEY
61 KEY 62 KEY
63 KEY 64 KEY
65 KEY 66 KEY
67 KEY(RST) 68 CLK_32KHZ
69 PCIE-DET 70 +3.3V
71 GND 72 +3.3V
73 GND 74 +3.3V
75 GND 76

3.3.16 Power Switch (J22)

1 PWR_BTN_ 2 GND

3.3.17RTC (J23)

1 +5V 2 GND

3.4 HYAI-311UAV_O_V10 PCB 44
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