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Introduction

The first section of this application note focuses on the migration path from NVIDIA® Jetson™
TX2 to Jetson TX2 NX.

The second section compares the features and supported interfaces for all Jetson modules
with SODIMM connector (NVIDIA® Jetson TX2 NX, Jetson Xavier™ NX, and Jetson Nano™).
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Jetson TX2 to Jetson TX2 NX Migration

Jetson TX2 NX and Jetson TX2 modules are not pin compatible but share many of the same
features. This section describes the differences to allow users familiar with Jetson TX2 to
design a similar carrier board for Jetson TX2 NX.

The following figures show the Jetson TX2 NX and Jetson TX2 block diagrams. The interfaces
or blocks that are supported only by one of the modules are highlighted in red. The interface
types that are supported on both modules but where the number of lanes/instances, voltage

level, or access is different are highlighted in magenta.

Figure 1. Jetson TX2 NX Block Diagram
—— VDD_IN(5V) \ LPDGDR4 Power USB 2.0 3x <€ )
4GB Subsystem

<—» GBE_MDI ~Gigabit PMIC USB 3.0x1 €—>»

Ethernet (CPU/GPU & Core Regs) ‘ —

T Power & Voltage exl+1x
<€—— SD CARD/SDIO \ — O } «—>
<4—)12C 1x-1.8V __16GB DSI, 2-lane Ix————»
<€—>12C 3x-3.3V (e)DP/HDMI 2x ————»
<€—— AUDIO MCLK DP_AUX/DDC 2x———
<—»{12S 4 HPD 2x, CEC €—>»
<«—> 51 | Tegra X2 CSl: 3 x4 or 5 x2 | €—>
CAM MCLK 2x |

<«<—)» UART 3x Misc Clocks 2x
<4—) CAN 1x ‘ ‘ PWM 3x ————

Jetson TX2 NX Interface Comparison

and Migration from Jetson TX2, Jetson Xavier NX, and Jetson Nano
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Jetson TX2 to Jetson TX2 NX Migration

Figure 2. Jetson TX2 Block Diagram
—>VDD_IN (5.5-19.6V)‘ LPDDR4 Power USB 2.0 3x €—
8GB Subsystem
Fae T ‘ S [—h.c ) ysB 3.0 3x €—>
«—> — Gigabit CPU/GPU & Core Regs 5
¢ ! SD Card/SDIO ‘ Ethernet Pow;n;ﬁ"\lloo:age ‘ SATA  —>
eMMC @
<«—>|12C 5x-1.8V 32GB Thermal Pc'; ’;‘1‘ :;‘; <«
€—»{12C 1x-3.3V Sensor
DSI, 4-lane 2x - €—
€—» AUDIO MCLK (e)DP/HDMI 2x €—>
€125 4x DP_AUX/DDC 2x |€—>
<—> DIGITAL MIC —>
<€—) | DIGITAL SPK Tegra X2 HPD 2, CEC
GSYNC_H/V l€—>»
<> SPI 3x ‘ CSI: 3 x4 or 6 x2 [g——
<€—|UART 5x \ CAM MCLK 4x——3
€—»|CAN X | ‘ WLAN/Bt ‘ | ITAG [¢—>
] |
©Antenna Conn. #1 Antenna Conn.#2©

% Note:

'USB 3.0, PCle,and SATA share lanes. Notall instances shown in Figure 4 can be brought out
together. See the Jetson TX2 OEM Product Design Guide for details.

Jetson TX2 NX and Jetson TX2 Interface

Comparisons

Table 1 lists the interfaces that are supported on the Jetson TX2 NXand Jetson TX2 modules.

Table 1.

Feature Jetson TX2 NX

Deviceson the Module

Memory 4 GB 128-bit LPDDR4
Storage 16 GB eMMC5.1
Networking

Jetson TX2 NX Interface Comparison
and Migration from Jetson TX2, Jetson Xavier NX, and Jetson Nano

JetsonTX2

Jetson TX2 NX and Jetson TX2 Device and Interface Comparison

8 GB 128-bit LPDDR4
326GB eMMC5.1

10/100/1000Base-T
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Jetson TX2 to Jetson TX2 NX Migration

Feature

Jetson TX2 NX

Jetson TX2

Deviceson the Module

Camera

12 lanes (3x4 or5x2) MIPI CSI-2
D-PHY 1.2 (2.5 Gb/s per pair)

12 lanes (3x4 or 6x2) MIPI CSI-2
D-PHY 1.2 (2.5 Gb/s per pair)

Wireless (WLAN/Bt)

Requiresexternal solution

Included on-module

Interfaces

UsB 2.0 3x

USB 3.x 1x(3.0) Up to 3x (3.0)

(See Note 1)

PCle 1x1+ 1x2 (Gen2), Root Portonly. 1xT+ Tx4or1x2+2x1 (Gen2), Root
(See Note 1) Port only.

SATA (See Note 1)

Not supported

x1

Display

Two multi-mode DP 1.2a/eDP
1.4/HDMI 2.0a/b
1x2 DSI (1.5Gbps/lane)

Two multi-mode DP 1.2a/eDP
1.4/HDMI 2.0a/b
Two 1x4 DS (1.5Gbps/lane]

Audio (125)

4x

SDIO/SD Card

1xSD Card/SDIO

Gigabit Ethernet

Supported

12C hx 8x (see Note 2]

UART 3x ox

SPI 2X 3X

JTAG Not supported Broughtto module pins
Fan PWM and Tach Input

Notes:

1. See the USB 3.0, PCle, and SATA interface mapping comparison tables for details on lane sharing.

2. Including DP_AUX pins used as I2C.
3. Magenta text indicates differences between Jetson TX2 NX and Jetson TX2.

Function and Interface Difference Detaills

This section describes the function and interface difference details.

Supported VDD_IN Voltage Range

Jetson TX2 NX requires a nominal input voltage on VDD_IN of 5V. Jetson TX2 supports a
VDD_IN range from 5.5V [min] to 19.6V (max).

Jetson TX2 NX Interface Comparison
and Migration from Jetson TX2, Jetson Xavier NX, and Jetson Nano
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Mechanical Differences

Table 2 lists the mechanical differences.

Table 2.

Feature

Size

Built-in Thermal
Solution
Thermal Solution

Mounting

Figure 3.

Jetson TX2 NX Top

O

Jetson TX2 Top

12

S
(1))

o
@)

1

Jetson TX2 NX

Mechanical Differences

69.9 mm x 45 mm

None

4 holesin PCB for screws to pass through
thermal solutionand Jetson TX2 NX board
to connectto a metal bracket below
module. Thermal solution contacts SoC
(w/thermal material placed between).

Jetson TX2 4GB/TX2i Top
O

Jetson TX2 NX Interface Comparison

and Migration from Jetson TX2, Jetson Xavier NX

Jetson TX2 to Jetson TX2 NX Migration

Jetson TX2
87 mm x b0 mm
Thermal Transfer Plate (TTP)

Jetson TX2: 4 smallthreaded holesin
the TTP or main mounting holes.

Jetson TX2 NX, Jetson TX2, and Jetson TX2 4GB/TX2i Module Top

Jetson TX2 NX Bottom

,and Jetson Nano

DA-10170-001_v1.0 | 5



Jetson TX2 to Jetson TX2 NX Migration

Thermal Solution Mounting Differences

Jetson TX2 NX provides four holes just beyond the SoC corners that are used for mounting a
thermal solution. Space is provided on the bottom of the module for a spring plate that screws
that pass through the thermal solution attach to. Jetson TX2, Jetson TX2 4GB, and Jetson TX2i
have thermal transfer plates (TTP). Jetson TX2 has four small threaded holes in a square
patternin the TTP that can be used to mount a thermal solution with. These are not available
on Jetson TX2 4GB or Jetson TX2i. For a Jetson TX2 4GB and Jetson TX2i designs, the main
mounting holes will need to be used for connecting a thermal solution to the TTP. This method

can also be used for Jetson TX2.

Jetson TX2 to Jetson TX2 NX Interface Migration

Table 3 shows the mapping of interfaces between Jetson TX2 and Jetson TX2 NX.

Table 3. Jetson TX2 NX and Jetson TX2 Interface Migration
Interface Tegra X2 Jetson TX2 Jetson TX2 NX
Type Pin Name Module Pin Name Module Pin Name
USB 2.0 USBI(2:0] USBI[2:0] USBI[2:0]
(Direct
Mapping)
USB 3.0 PEX Lane 1 (Note 1) PEX_RFU USBSS
PEX Lane 2 (Note 2) USB_SS1 No equivalent
PEX Lane 0 (Note 3) USB_SS0 (PEX Lane 0) Note3 | No equivalent
PCle (Note 4) | Lane 0: PCle x1, Ctl #2 PEX1 PCIE1
Lane 1: PCle x4 Ctl #0 lane 3 PEX_RFU No equivalent (used for USB SS)
Lane 2: PCle x2, Ctl #0 lane 1 USB SS1 PCIEQ Lane 1
Lane 3:
PCle x1 CtlL #0 Lane 2 PEX2 No equivalent
PCle x1 Ctl #1 PEX2 No equivalent
Lane 4 PCle x2, Ctl #0 lane 0 PEXO PCIEO Lane 0
Ethernet NA GBE_MDI[3:0] GBE_MDI[3:0]
GBE_LINK_ACT GBE_LED_ACT
GBE_LINK 100 No equivalent
GBE_LINK_1000 GBE_LED_LINK
DSl DSIA [CLK & 2 data lanes] DSI0 (CLK & 2 data lanes) DSI0 (CLK & 2 data lanes)
DSI[D:B] (CLK & 2 datalanes | DSI[3:1] (CLK & 2 data lanes No equivalent
each) each)
HDMI/DP HDMI_DPI[1:0] DP[1:0] DPI[1:0]
(Direct
Mapping)
CSl CSI[D:A] CLK & Data [1:0] CSI [3:0] CLK & Data [1:0] CSI [3:0] CLK & Data [1:0]

Jetson TX2 NX Interface Comparison
and Migration from Jetson TX2, Jetson Xavier NX, and Jetson Nano

DA-10170-001_v1.0 | 6



Jetson TX2 to Jetson TX2 NX Migration

Interface Tegra X2 Jetson TX2 Jetson TX2 NX
Type Pin Name Module Pin Name Module Pin Name
CSI E CLK & Data [1:0] CSl 4 CLK & Data[1:0] CSl 4 CLK & Data[1:0]
CSI F CLK CSI 5 CLK No equivalent
CSI F Data [1:0] CSI 5 Data [1:0] CSl 4 Data [3:2]
SD/SDIO SDMMCT SDCARD_CLK/CMD/DATI[3:0] No equivalent
(Direct SDMMC3 No equivalent SDMMC_CLK/CMD/DATI3:0]
Mapping)
Audio DAP4 1253 No equivalent
DMICI[2:0] 1252 1251
GENI9:7]_I12C No equivalent 1252
DAP1 1250 1250
DAP?2 1251 12S3
12C CAM_I2C 12C_CAM CAM_I2C
GPIO_SENI9:8] 12C_GPO 12C1
GEN1_I2C 12C_GP1 12C0
GEN7_12C [2C_GP2 No equivalent
GEN9 _12C [2C_GP3 No equivalent
GENS8_I2C 12C_PM 12C2
DP_AUX_CHI1:0] DP[1:0]_AUX Not supported for 12C
SPI GPIO_SENI4:1] SPI0 SPI1
GPIO_CAMI7:4] SPI1 No equivalent
GPIO_WANI8:5]/MDM4 SPI12 SPIO0
UART UART1 UARTO UART2 (only TX/RX)
UART3 UART1 UART1
UART2 UART2 UARTO
UART4 (Note 5) UART3 No equivalent
UART7 RSVD D5/D8 (only TX/RX) No equivalent
CAN CANO CANO CAN
CAN1 CAN1 No equivalent
Notes:

N

On Jetson TX2, PEX_RFU (Tegra X2 Lane 1) also used for PCle x4 (controller #0) interface Lane 3
On Jetson TX2, USB_SS1 (Tegra X2 Lane 2) also used for PCle x4 (controller #0) interface Lane 1
On Jetson TX2, USB_SSO muxed with PCle x1 (controller #2) interface

Jetson TX2 USB/PCle mappings are for Config #5 (see Jetson TX2 OEM DG)

UART3 on Jetson TX2 muxed with on-module WiFi / Bt

Magenta text indicates differences between Jetson TX2 NX and Jetson TX2.

CoC L

Jetson TX2 NX Interface Comparison
and Migration from Jetson TX2, Jetson Xavier NX, and Jetson Nano DA-10170-001_v1.0 | 7



Jetson TX2 NX, Jetson Nano, and Jetson
Xavier NX Comparison

The Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX are largely pin compatible. This section
describes the differences between these three modules.

The following figures show the Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX block
diagrams. The interfaces or blocks that are supported only by one of the modules are
highlighted in red. The interface types that are supported on all three modules but where the
number of lanes/instances, voltage level, or access is different are highlighted in magenta.

Figure 4. Jetson TX2 NX Block Diagram
—— VDD_IN(5V) LPDGDR4 Power USB 2.0 3x €«—>
4GB Subsystem
<——> GBE_MDI " Gigabit [%JCPU /GPS';'E = USB3.0bxe—>
_ Ethernet Power & v°|: — PCle x1 + x2 < €——>»
ower 'oltage
<€—SD CARD/SDIO S— ror s, ol
¢ » 12C 1x—1.8V 16GB DSI, 2-lane 1x ————p
<€—>12C 3x-3.3V (e)DP/HDMI 2x ———>
¢ [T et DP_AUX/DDC 2x >
< 3! 125 4x HPD 2x, CEC¢——>
>z | Tegra X2 CSl: 3 x4 or 5 x2 [ ——
CAM MCLK 2x|
<€—)» UART 3x Misc Clocks 2x

<—)|CAN 1x

PWM 3x

Jetson TX2 NX Interface Comparison
and Migration from Jetson TX2, Jetson Xavier NX, and Jetson Nano
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Figure 5.

Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX Comparison

Jetson Nano Block Diagram

Jetson Nano

—» VDD_IN(5V)

LPDGDR4 ‘ Power USB 2.0 3x €—>»
4GB Subsystem
— T T USB 3.0 1x €——p
<—»|GBE MDI Gigabit | | Gy /GpU & core Regs)
Ethernet

<—»SD CARD/SDIO

<—»12C 1x-1.8V

Power & Voltage
Monitors

eMMC
16GB

<—>»12C 3x-3.3V

<«€—— AUDIO MCLK
<—»125 2x

<—» SPI 2x
<€— UART 3x

<—PWM 3x

Tegra X1

DP/HDMI

PCle x4 €—>

DSI, 2-lane 1x——p
eDP/DP ——>

Misc Clocks 2x

Figure 6.

Jetson Xavier NX Block Diagram

Jetson Xavier NX

—» VDD_IN(5V)

LPDDR4x Power
8GB Subsystem

<—>» GBE_MDI

Ethernet | | (pu/Goy & cor Regs

DP_AUX/DDC < —)>
HPD 2x, CEC €——)>

CSl: 3 x4or 4 x2 €——

CAMMCLK2x|_____

USB 2.0 3x €«—»
USB 3.1 1x —»

<«—>SD CARD/SDIO

QSPI NOR Power & Voltage
32MB Monitors

PCle x1 + x4 €—>

<—>»12C 1x-1.8V
<—»12C 3x-3.3V

<«——— AUDIO MCLK
€—P{12S 2x

<—» SPI 2x
<€— UART 3x
<€—» CAN 1x

eMMC
16GB

Xavier

DP_AUX/DDC 2x
HPD 2x, CEC

CSl: 3 x4 or 6 x2

CAM MCLK 2x
Misc Clocks 2x

PWM 3x

Jetson TX2 NX Interface Comparison
and Migration from Jetson TX2, Jetson Xavier NX, and Jetson Nano

[E]DP/HDMI 2x———»
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Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX Comparison

Module Interface Comparisons

Table 4 lists the key system specifications, devices and interfaces that are supported on the
Jetson TX2 NX, Jetson Nano, or the Jetson Xavier NX module.

Table 4. Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX Feature
Comparison
Feature Jetson TX2 NX Jetson Nano Jetson Xavier NX

System Specifications and Device on the Module

GPU NVIDIA Pascal architecture with NVIDIA Maxwell™ architecture NVIDIA Volta™ architecture with
256 NVIDIA® CUDA® cores with 128 NVIDIA CUDA cores 384 NVIDIA CUDA cores and 48

Tensor cores
CPU Dual-core NVIDIA Denver 2 64-bit | Quad-core Arm Cortex-A57 6-core NVIDIA Carmel Armv8.2

CPU and quad-core Arm®
Cortex®-A57 MPCore processor
complex

MPCore processor

64-bit CPU

DL Accelerator n/a n/a 2x NVDLA Engines
Vision Accelerator n/a n/a 7-Way VLIW Vision Processor
Memory 4 GB 128-bit LPDDR4 4 GB 64-bit LPDDR4 8 GB 128-bit LPDDR4x
Storage 16 GB eMMC
Networking 10/100/1000 Base-T
Video Encode 1x 4Kp60 Tx 4Kp60 1x 4Kp30 2x 4Kp30
3x 4Kp30 3x 4Kp30 2x1080p60 6x 1080p60
4x 1080p60 7x 1080p60 4x1080p30 14x 1080p30
8x 1080p30 14x 1080p30 4x720p60 (H.265 & H.264)
(H.265) (H.264) 9x720p30
(H.265 & H.264])
Video Decode 2x 4K60 Tx 4K60 2x LK60 2x 4K30
4x 4K30 2x 4K30 4x 4K30 6x 1080p40
172: ?gggzgo gi 1828228 12x1080p60  16x 1080p30
(H.265 & H.264) 9x 720p60 32x 1080p30 (H.264)
(H.265 & H.264) (H.265)
Camera 12 lanes (3x4 or 5x2) MIPI CSI-2 12 lanes (3x4 or 4x2) MIPI CSI-2 14 lanes [3x4 or 6x2) MIPI CSI-2
D-PHY 1.2 (2.5 Gb/s per pair) D-PHY 1.1(1.5 Gb/s per pair) D-PHY 1.2 (2.5 Gb/s per pair)
Wireless Requires external solution Requires external solution Requires external solution
Mechanical 69.6mm x 45 mm 260-pin SO-DIMM edge connector
Input Voltage 5V (nominal)
Interfaces
USB 2.0 3x
USB 3.x 1x (3.0 GENTJ 1x (3.0 GENTJ 1x (3.1 GEN2)
(See Note 1)

Jetson TX2 NX Interface Comparison
and Migration from Jetson TX2, Jetson Xavier NX, and Jetson Nano

DA-10170-001_v1.0 | 10




Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX Comparison

Feature Jetson TX2 NX Jetson Nano Jetson Xavier NX
PCle 1 x1+ 1 x2 (Gen2], Root Port only. | 1 x4 (Gen2), Root Port only. 1 x1(Gen3) + 1 x4 (Gen4). x1is
(See Note 1) Root Port only. x4 has both Root
Port and Endpoint support
Display Two multi-mode DP 1.2a/eDP 1.4/HDMI 2.0a/b Two multi-mode (e)DP 1.4/HDMI™
DSI (1 x2) 2.0a
Audio (129) 4x 2x 2%
SDIO/SD Card 1x SD/SDIO
Gigabit Ethernet Supported
12C 4x
UART 3x
SPI 2X
CAN 1x Not supported 1x
JTAG Not supported Brought to on-module test points | Not supported
only
Fan PWM and Tach Input

Note: ~ Magenta text indicates differences between Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX.

Mechanical, Function, and Interface
Difference Details

This section describes the mechanical, function, and interface difference details.

Mechanical Differences

Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX have the same module outside dimensions.
There are four holes in the PCB for screws to pass through the thermal solution and the
module to a metal bracket below the module. The thermal solution contacts the SoC
(w/thermal material placed between). The locations of the 4 holes is different for each module
and shown in Figure 7.

Jetson TX2 NX Interface Comparison
and Migration from Jetson TX2, Jetson Xavier NX, and Jetson Nano
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Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX Comparison

Figure 7. Jetson TX2 NX, Jetson Nano, and Jetson TX2 Module Top
Jetson TX2 NX Top

23 mm

23 mm

Jetson Nano Top

14.9 mm

33.42 mm
Jetson Xavier NX Top

Jetson TX2 NX Interface Comparison
and Migration from Jetson TX2, Jetson Xavier NX, and Jetson Nano DA-10170-001_v1.0 | 12



Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX Comparison

Figure 8. Jetson TX2 NX, Jetson Nano, and Jetson TX2 Module Bottom
Jetson TX2 NX Bottom

Jetson Xavier NX Bottom

9 Lo

E] Note: The images in Figure 7 and Figure 8 are taken from the 3D CAD STEP models which show
only the “envelope” viewwhich provides the maximum component heights by region instead of
the individual components. See the thermal design guidesfor more detailed images of the

module.

Jetson TX2 NX Interface Comparison
and Migration from Jetson TX2, Jetson Xavier NX, and Jetson Nano DA-10170-001_v1.0 | 13



Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX Comparison

The following tables show the different options for mapping USB 3.x and PCle to the common
set of interface pins.

Table 5. Jetson TX2 NX USB 3.0 and PCle Lane Mapping
Jetson TX2 NX PCIE2, PCle#0, PCle#0, PCle#1, USBSS
Function Names na Lane 0 Lane 1 Lane 0 Lane 0
: PCle#0, PCIEQ, PCle#0, PCle#0, PCle#1,
el Fl b aes Lane 3 Lane 2 Lane 1 Lane 0 Lane 0 ez
Tegra X2 Lanes na Lane 3 Lane 4 Lane 2 Lane 0 Lane 1
USB 3.1 PCle
1 11+ 1x2 na na PCle #0_1 PCle #0_0 PCle#2_0 USB_SS
Port #1
Usage when
attached to Jetson
Xavier NX devkit Unused Unused Unused M.2 Key E PCle x1 USB Hub
carrier board
Table 6. Jetson Nano USB 3.0 and PCle Lane Mapping
. PCle#0, PCIEQ, PCle#0, PCle#0, PCle#1,
TS [Pl LT Lane 3 Lane 2 Lane 1 Lane 0 Lane 0 e
Tegra X1Lanes Lane 1 Lane 2 Lane 3 Lane 4 Lane 0 Lane 6
USB 3.1 PCle
PCle 1 lane 0
1 x4 PCle #0 3 PCle #0_2 PCle #0_1 Pole 00 | o Usedont USB_SS
module for Port #0
Ethernet
Usage on Jetson Unused Unused Unused M.2 Key E Ethernet USB Hub
Nano devkit
Table 7. Jetson Xavier USB 3.1 and PCle Lane Mapping
Jetson Xavier NX Pin PCIEO_RX3 PCIEO_RX2 PCIEO_RX1 PCIEO_RX0 PCIE1_RX0 USBSS_RX
Names PCIEO_TX3 PCIE0_TX2 PCIEO_TX1 PCIEO_TX0 PCIE1_TX0 USBSS_TX
Xavier Lanes NVHS Lane 3 | NVHS Lane 2 | NVHS Lane 1 | NVHS Lane 0 PCle Lane 11 Lane 1
USB 3.1 PCle
1 b+ 1x1 PCle 0 lane3 | PCle 0 lane2 | PCle 0 lane 1 PCle 0 lane 0 PCle 1 lane0 USB_SS
(Ctrl #5) (Ctrl #5) (Ctrl #5) (Ctrl #5) (Ctrl #4) Port #2
U e PCle x 1 conn.
sage on Jetson PCle x4 connector or device (i.e. M.2 Key M) or device [i.e. USB Hub
Xavier NX devkit M.2 Key E)

Jetson TX2 NX Interface Comparison
and Migration from Jetson TX2, Jetson Xavier NX, and Jetson Nano DA-10170-001_v1.0 | 14



PCI Express

Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX Comparison

Jetson TX2 NX supports two PCle GenZ interfaces at the module pins: One x1 lane interface
and one x2 lane interface. Jetson Nano supports a single x4 PCle Gen? interface. Jetson Xavier

NX supports one x1 lane and one x4 lane interface.

Figure 9. Jetson TX2 NX, Jetson Nano, and Jetson TX2 PCle Block Diagram

TX2 NX PCIEQ RX1_N i;;

PCIEQ_RX1_P

PCIEQ_TX0_P

0.1uF,
PCIEO_TX1_N | 140
Jetson gl Mu—:
CleOlane 1l
————
——

0.1uF
PCIEQ_TXO_N i;: W"—>

PCIEQ RXON | 131 [ ———
PCIEQ_RX0_P | 133

PCIEQ_CLK_P

PCIE0_CLKREQ* | 180
PCIEQ RST* | 181

PCIE_WAKE* | 179

(PCIE1_RX0_N)RSVD | 167
(PCIE1_RX0_P)RSVD | 169

(PGE1_CLK_P)RSVD | 175

(POIE1_CLKREQ')RSVD | 182
(PCIE1_RST*)RSVD | 183

PCIEQ RX3_N [ 155
Nano PCIEQ_RX3_P | 157

PCIEQ_TX2_P

PCIEQ_TX1_N [ 140

PCIEQ RX1_N [ 137
PCIEQ RX1_P | 139

PCIEQ_TX0_P

PCIEQ_CLK N [ 160
PCIEO_CLK P | 162
PCIEQ_CLKREQ" [ 180
PCIEQ_RST* | 181
PCIE_WAKE* [ 179

Jetson TX2 NX Interface Comparison

and Migration from Jetson TX2, Jetson Xavier NX, and Jetson Nano

uCIe Olane0
I
PCIEQ_CLK N | 160 ———————
162 >
>
>
T
0.22uF

(PGE1TXON)RSVD | 1721055 10

(PCOE1_TX0 P)RSVD | 174 —"—>

-
«——
(PGE1_CLK_NRSVD | 13}———p
>
>
>

Jetson IO EEe

0.1uF

PCIEQ_TX2 N | 148 W‘
150

PCEQRK N[ 49—

PCIEQ RX2_P | 150 —

PCIEQ_TX1_P | 142 M"—»

0.1uF
PCIEQ_TXO_N i;: W'

PCIEQRXON [ 131}——m————
PCIEQRX0 P | 133 ——

PCe 0

(x2 - Ctrl #0)

Shared

PCe1l

(x1 - Ctrl #2)

PCe 0

Shared

Xavier NX

0.22uF, N

PCle 0 lane 3

0.22uE|

0.22uF, )
0.22qu )
PCle 0 Lane 2

0.22uF,
0.22qu

PCle 0 Lane 1
0.22uF,
0.22uf
PCle 0 Lane 0

>/

PCe1lane0

B
169 —m— —————————
173
175

>
—

>
—

—

(x4 - Ctrl #0)

—

DA-

PCle 0 (Ctrl #5) - PCle x4
conn/device (i.e. M.2
Key M)

PCle 1 (Ctrl #4) — Ple x1
conn/device (i.e. M.2
Key E)

PCle 1 (Ctrl #4) — PQle x1
conn/device (i.e. M.2 Key E)

Shared wake pin

PCle 0 (Ctrl #5) - PCle x4
conn/device (i.e. M.2 Key M)
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Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX Comparison

SATA is only supported on Jetson TX2, TX2i, and TX2 4GB modules. Jetson TX2 NX, Jetson
Nano, and Jetson Xavier NX do not support this feature.

Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX modules have Gigabit Ethernet PHYs on the
module and output the MDl interface. Jetson TX2 NXand Jetson Xavier NX connect to the
Ethernet PHY using the EQOS interface. Jetson Nano uses a PCle x1 interface instead.

Figure 10.

Jetson TX2 NX, Jetson Nano Jetson TX2 Ethernet Block Diagram

SoC
[ EQOS|

Ethernet
PHY

Jetson TX2 NX
& Jetson Xavier NX

GBE_MDI_P

GBE_MDIO_N

186

184

GBE_MDH_P
GBE_MDH_N

192

GBE_MDR_P

190

GBE_MDR_N

198

GBE_MDB_P

196

AAAAAAAA

GBE_MDB_N

204

GBE_LED ACT

202

GBE_LED LINK

194

188

SoC
[ PQE1|

Ethernet
PHY

A

Jetson Nano

GBE_MDD_P

GBE_MDIO_N

186

GBE_MDH_P

184

GBE_MDH_N

192

GBE_MDR_P

GBE_MDR_N

190

198

GBE_MDB_P

196

AAAAAAA

GBE_MDB_N

204

GBE_LED ACT

202

GBE_LED LINK

194

188
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To Magnetics/
RJ45 Connector

To Magnetics/
RJ45 Connector
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Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX Comparison

Display

Jetson TX2 NX and Jetson Nano support DSI. Jetson Xavier NX does not. All three modules
support Vesa® DisplayPort™ (DP), embedded DisplayPort (eDP), and HDMI™as described in this
section.

DSI

Jetson TX2 NX and Jetson Nano each support a single two data lane DSl interface. Jetson
Xavier NX does not support DSI.

Figure 11. Jetson TX2 NX and Jetson Nano DSI Block Diagram

Jetson TX2 NX
& Jetson Nano

DSI_CLK_P
DSI_CLK_N
DSI_DO P
DSI_DO_N
DSI_D1_P
DSI_D1_N

Display
Conn. (DSI)

eDP, DP, and HDMI

Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX support eDP, DP, and HDMI displays.
Jetson TX2 NX and Jetson Xavier NX can support any of these displays on either of the two
interfaces. Jetson Nano has one interface that supports only eDP (or DP - display only) while
the other supports HDMI, eDP, or DP.

Table 8. eDP, DP, and HDMI Display Support
Feature Jetson TX2 NX and Jetson Xavier NX Jetson Nano
eDP/DP DPO_TXDI[3:0] P/N,DP0_AUX_P/N,
DP[1:0]_TXDI[3:0]_P/N,DP[1:0]_AUX_P/N, DPO_HPD
HDMI/DP DP[1:0]_HPD DP1_TXDI[3:0]_P/N,DP1_AUX_P/N,
DP1_HPD,HDMI _CEC

Jetson TX2 NX Interface Comparison
and Migration from Jetson TX2, Jetson Xavier NX, and Jetson Nano DA-10170-001_v1.0 | 17




Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX Comparison

Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX support CSI. Jetson TX2 NXand Jetson
Nano each have 12 CSl data lanes, while Jetson Xavier NX has 14 lanes. The following
configurations to cameras or serializers can be supported by the three modules as follows:

Jetson TX2 NX

3xb, 2xb+2x%x2, 1 x4 +4x2, 0or5Hx2
Jetson Nano

3xh, 2 xb+2x2,1 x4 +3x2, or 4x2
Jetson Xavier NX

3xh, 2 xb+2x2,1 x4 +4x2, or b6x2

Figure 12. Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX CSI Block

Diagram
Jetson Jetson Jetson
TX2 NX Nano Xavier NX
CSI_0CLKN [ 10— CSI_0CLKN [ 10— cst 0 cix N [IEE—
CSLOCLKP | 12— CSL0CLKP [ 12— CSI_0 CLK_P 12—
CSL_0DON 4—— \Cameral CS_0DON a— \Cameral CSI_0_DON 4— \Cameral
Cs_0_Do_P 6—— [ (2-Lane) €s1_0.bo_P 6— [ (2-Lane) | Camera 1 €s_0.Do_P 6— [ (2-Lane)
CSLODIN | 16— Camera 1 CSLODIN | 16— (4-Lane) CSLODIN | 16— Camera 1
CSLODIP [ 18— (4-Lane) CSIOD1P [ 18— Only CSI 0 csopip | 18— (4-Lane)
CSI_1_CLK_N Py - Only CSI 0 CSI_1.DO_N 3 Clock Used oSt GK.N 9— Only CSI 0
CS1CLKP [ 11— Clock Used csI_1.D0P 5— csiaKkp | 11— Clock Used
CS1DON 3— \Camera2 CSL1DIN | 15— CSi1_DO_N 3— \Camera2
csi_1.D0_P s—— [ (2-Lane) CS1DIP | 17— csi_mo_p 5— [ (2-Lane)
CSI_1.D1N 15 —o CSI1_DI_N 15—
CSI_1.D1P 17— csi1_Di_P 17—
CSI_2_ CLK_N 28 |—— L AGIL 28— CSI2_CLK_N 28—
CSI_2_CLK_P 30 —— CSl_Z_CLK_P 30— CSi2_CLK_P 30—
Csl_2DON 22— |\Camera3 S 2 DO N 22— \Camera2 csi2_o N | 22— \Camera3
Cs_200P | 24— ((2-Lane) csi2pop | 28— [ (2-Lane) csi2o P | 24— [ (2-Lane)
CSL2DIN | 34 —} Camera 2 csL2piN 3d— Camera 2 csi2DIN| 34 —} Camera 2
csl.2p1P 36— (4-Lane) cs:z:m:P 36— (4-Lane) Csi2_p1_P 36— (4-Lane)
CSI3CLKN [ 27— Only CSI 2 s 3o N 22— Only CSI 2 csi3_ak N [ 27— Only CSI 2
CSI3CLKP [ 29 _} Clock Used cs s ok p L 22— Clock Used cs3akp | 29 _} Clock Used
CSL.3DON | 21—— |\Camerad cs 3pon | 21— \Camera3 csi3_o N | 21— \Camera4d
CS.3DOP | 23—— [(2-Lane) csiapop | 22— [ (2-Lane) csi3_o_p | 23— [ (2-Lane)
CSI_3 D1 N 33— @ 3‘3‘D 1‘N 33— CSI3_D1_N 33—
CSI_3.D1P 35 |—— @ 5(370 1’P 35— csi3_D1_P 35—
CSI_4_ CLK_N 52— EELAGI 52— CSl4_CLK_N 52—
CSI_4_CLK_P 54— c s‘ 4_CLK_P 54 —— CSl4_CLK_P 54—
CS_4DON 46— |\Camera5 S 4 DO N 46— \Camera4 csia_o_N | 46— \Camera5
CSL4DOP | 48— [(2-Lane) csiapop | 28— [(2-lare) | Camera 3 csupop| 48— [(2-lane) | Camera 3
CSL4DIN | 58 —} Camera 3 csiapiN | 58— (4-Lane) CSi4DI_N| 58 —} (4-Lane)
Csl_4 D1 P 60 —— (4-Lane) cs|747|)17P | s0— csl4_pi_P 60—
CSI_4D2 N 40 —— @ 5|_ A_DZ_N 40— Csl4_D2_N 40—
Csi_4D2P 24— cs( 47D27P a2 — Csi4_p2_P 42—
CSI_4D3 N 64 —— c5|_ A'D;N 64— CSl4_D3_N 64—
CSI_4D3P | 66— cu 4pap 65— csi4mp | 66—
DSI_CLK_N 76—
DSI_CLK_P 78—
DSI_DO_N 70 —— \Camera 6
DSI_D0_P 72— [ (2-Lane)
DSI_D1N 82—
DSI_DIP | 84—

Jetson TX2 NX Interface Comparison
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Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX Comparison

Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX each bring one SDMMC interface to the
module pins. This can be used for SD Card or SDIO. Of the remaining SDMMC interfaces, one
is used for eMMC on the module. For Jetson Nano and Jetson Xavier NX, another SODMMC
interface is used for the microSD Card socket on developer kit modules. (That SDMMC
interface is unused on production modules, whichinclude eMMC instead of microSD Card
socket]. Also, Jetson Nano has one additional SDMMC controller that is unused and not
connected to the module pins.

Figure 13. Jetson TX2 NX, Jetson Nano, Jetson Xavier NX SDIO/SD Card
Block Diagrams

Jetson TX2 NX

SDMMC1 <€ Unused

SDMMC_CLK 229

SDMMC_CMD |~

SDMMC_DATO | 219

SDMMC3 SDMMC_DAT1 |~

SDMMC_DAT2 [— -

SDMMC_DAT3 | 225

Wi

Jetson Xavier NX
On-Module SD
SDMMC1 € Card (DevKit
Module)

SDMMC_CLK 229

SDMMC_CMD |-~

SDMMC_DATO [— o

SDMMGC3 SDMMC_DAT1 |~

SDMMC_DAT2 [— -

W

SDMMC_DAT3 [—

Jetson TX2 NX Interface Comparison

SD Card
or SDIO

SD Card
or SDIO

Jetson Nano

On-Module SD
SDMMC1 <€ Card (DeKit
Module)

SDMMC2 <€ Unused

SDMMC_CLK o

SDMMC_CMD | ——

SDMMC_DATO | 219

SDMMC3 SDMMC_DAT1 |

SDMMC_DAT2 | 223

SDMMC_DAT3 | 225

Wi

and Migration from Jetson TX2, Jetson Xavier NX, and Jetson Nano

SD Card
or SDIO

DA-10170-001_v1.0 | 19



Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX Comparison

Jetson TX2 NX brings four [2S interfaces and a master audio MCLK to the module pins. Jetson
Nano and Jetson Xavier NX brings two 125 and an audio MCLK to the module pins.

Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX Audio Block

Figure 14.
Diagram
Recommended
NX Usage
opom [ 211} AUD MCLK
o Audio
1250_SCLK | 199 » Devics (i.e
12S0_FS | 197 >» Cod o
1280_DOUT | 193 >» ec)
1250 DIN | 195
1281_SCLK | 226 > .
1251 FS | 224 » Deeilclglz e
1281_DOUT | 220 >» M.2 Ke E
1281 DIN | 222 . y E)
GPo0s | 128 1252 SCLK >»
croo | 1271252FS 31 Available
P | 124 1252.00UT 12S
GPO0B | 126 | 1252.DIN
Gpo10 [ 212 1253 SCLK >»
cpoos | 13022FS 3 Available
GPot2 | 218 1255.DOUT 128
sPi1_cst* | 112 28PN

Jetson Nano

H Recommended
Xavier NX Dane
GPI009 211 AUD_MCLK;
- Audio
12S0_SCLK 199 > Device (i e
1280_Fs | 197 < Codec). b
12S0_DOUT 193 }
1250_DIN | 195
1281_SCLK 226 } Audio
1251.Fs | 224 > Device (i.e
1281_DOUT 220 ; L.
1281DIN | 222 M

Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX all support up to four I2C interfaces at the

module pins.

All three modules have on-module pull-ups to 1.8V on 12C2 only (1.8V signal levels).

The three modules have on-module pull-ups to 3.3V (3.3V signal levels) for 12CQ0, 12C1, and

CAM_|2C.

Jetson TX2 NX Interface Comparison
and Migration from Jetson TX2, Jetson Xavier NX, and Jetson Nano
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Figure 15.
Diagram

Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX Comparison

Jetson TX2 NX,
Jetson Nano, &
Jetson Xavier NX

(3.3Vlevels)

12c0_scL | 185 _>}
¥ .3V Level
1200_SDA | 187 ——) 3.3V Levels
12c1_scL | 189 _>}
¥ .3V Level
12¢1_soA | 191— 3.3Vlevels
12c2_scL | 232 _>}
L LavL
12c2_sDA | 238 — 8V Levels
Typically used for
oamc. 50 L2 _>} c\;%era z:o ntrol
CAM_I2C_SDA | 215(—)

Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX |2C Block

Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX each have two SPI interfaces. Jetson TX2
NX has one less chip select on SPI1 than Jetson Nano or Jetson Xavier NX. On Jetson TX2 NX,
the sPI1_cs1 pinis used for one of the I2S interfaces.

Figure 16.
Diagram

Jetson Nano &
Jetson Xavier NX

Jetson TX2 NX Interface Comparison

SPIO_SCK | 91—
sPloMIsO | 9B —p
spio Mosi | 89—
SPIo_Cs0 | 95—
SPI0_CS1 97—

SPI1_SCK | 106 ————
SPI_MIsO | 108 ————
SPI_MosI | 104 ———p

sPI1_cso | 110 ——p

sPicst | 12—,

Routed to 40-pin
Expansion Header on
DevKit carrier board

Jetson TX2 NX

SPI0_SCK
SPI0_MISO
SPI0_MoOS!
SPI0_CSO
SPI0_CS1

SPI1_SCK
SPI1_MISO
SPI1_Mos!

SPI1_CS0

and Migration from Jetson TX2, Jetson Xavier NX, and Jetson Nano

106 ————p
108 ———p
104 ————p
110 ————P,

Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX SPI Block

91— P
93— P
89—
95— P
97 ——p

Routed to 40-pin
Expansion Header on
DevKit carrier board
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Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX Comparison

Jetson TX2 NX and Jetson Xavier NX support a single CAN interface. Jetson Nano does not
support CAN.

Figure 17. Jetson TX2 NX and Jetson Xavier NX CAN Block Diagram

Jetson TX2 NX &

Jetson Xavier NX
CAN TX el 3 CAN
43—

CAN_RX PHY

Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX all bring three UARTs to the module pins.

Figure 18. Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX UART Block
Diagrams

Jetson TX2 NX,
Jetson Nano, &

Jetson Xavier NX Recommended
Usage

UARTO.TXD | 99—

UARTO_RXD | 101 UART general
UARTO_RTs* | 103 — [ (i.e. M.2 Key E)
UARTO_CTS* | 105 ——

UART1_TXD | 203 —p
205 ——
UART1_RXD UART general

UART1_RTS* | 207 —p>
UART1_CTS* | 209 ——.

IR | _>> Debug UART
UART2 RXD | 238 —

Jetson TX2 NX, Jetson Nano, and Jetson Xavier NX all provide UARTZ for debug purposes.
JTAG support is not provided on Jetson TX2 NXand Jetson Xavier NX. Jetson Nano brings
JTAG to test points only.

Jetson TX2 NX Interface Comparison
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