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Pref ace

Disclaimer

The information contained within tgradusctspesificatignsis gui de,
subject to change without notice.

Connect Tech assumes no liability for any damages incurred directly or indirectly from any technical or
typographical errors or omissions contained herein or for discrepancies between thegpmdlctt he user 6 s
guide.

Customer Support Overview

If you experience difficulties after reading the manual and/or using the product, contact the Connect Tech
reseller from which you purchased the product. In most cases the reseller can help you withnstadlatbn
and difficulties.

In the event that the reseller is unable to resolve your problem, our-ajghlified support staff can assist
you. Our support section is available 24 hours a day, 7 days a week on our website at:
http://connecttech.com/suppot$ee the contact information section below for more information on how to
contact us directly. Our technical support is always free.

Contact Information

Mail/Courier
Connect Tech Inc.
TechnicalSupport
42 Arrow Road
Guelph, Ontario
Canada N1K 1S6

Email/Internet
sales@connecttech.com

support@connecttech.com
www.conrecttech.com

Note:
Please go to th€onnect Tech Resource Centefior product manuals, installation guides, device deyer
BSPsand technical tipsSubmit yourtechnical supportquestions to our support engineers

Telephone/Facsimile
Technical Support representatives are ready to answer your call Monday through Friday, from 8:30 a.m. to
5:00 p.m. Eastern Standard EnOur numbers for calls are:

Toll Free: 800-426-8979 (North America only)
Telephone 519-836-1291 (Live assistance available 8:30 a.m. to 5:00 p.m. E8hday toFriday)
Facsimile 519-836-4878 (online 24 hours)
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Limited Product Warranty

Connect Tech Inc. providesomeyearWarranty forthe Orbitty Carrier. Should this product, in Connect Tech
Inc.'s opinion, fail to be in good working order during the warranty period, Connect Tech Inc. will, at its
option, repair or replace this prodattno charge, provided that the product has not been subjected to abuse,
misuse, accident, disaster or AGonnect Tech Inc. authorized modification or repair.

You may obtain warranty service by delivering this product to an authorized Connect TdalsIness

partner or to Connect Tech Inc. along with proof of purchase. Product returned to Connect Tech Inc. must be
pre-authorized by Connect Tech Ingith an RMA (Return Material Authorization) number marked on the
outside of the package and sent prdpaisured and packaged for safe shipment. Connect Tech Inc. will

return this product by prepaid ground shipment service.

The Connect Tech Intimited Warranty isonly valid overthe serviceable life of the product. This is defined

as the period duringzhich allcomponents are available. Should the product prove to be irreparable, Connect
Tech Inc. reserves the right to substitute an equivalent product if availablestnattithe Warrantyif no
replacement is available.

The above warranty is the onlyarranty authorized by Connect Tech Inc. Under no circumstances will
ConnectTechlinc. be liable in any way for any damages, including any lost profits, lost savings or other
incidental or consequential damages arising out of the use of, or inabilg tsuch product.

Copyright Notice

The information contained in this document is subject to change without notice. ConnebicTshall not

be liable for errors contained herein or for incidental consequential damages in connection with thedurnishi
performance, or use of this material. This document contains proprietary information that is protected by
copyright. All rights are reserved. No part of this document may be photocopied, reproduced, or translated to
another language without the prigritten consent of Connect Tech, Inc.

CopyrightO 2018 by Connect Tech, Inc.

Trademark Acknowledgment

Connect Tech, Inc. acknowledges all trademarks, registered trademarks and/or copyrights referred to in this
document as the property of their respective ownéist listing all possible trademarks or copyright
acknowledgments does not constitute a ldckoknowledgment to the rightful owners of the trademarks and
copyrights mentioned in this document.
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ESD Warning

Electronic components and circuits are sensitive to
ElectroStatic Discharge (ESD). When handling any circ
board assemblies includir@onnect Tech carrier
assemblies, it is recommended that ESD safety
precautions be observed. ESD safe best practices incli
but are not limited to:

1 Leaving circuit boards in their antistatic packaging
until they are ready to be installed.

1 Using a grounde wrist strap when handling circuit
boards, at a minimum you should touch a groundec
metal object to dissipate any static charge that may
present on you.

1 Only handling circuit boards in ESD safe areas, whi
may include ESD floor and table mats, wrisap
stations and ESD safe lab coats.

1 Avoiding handling circuit boards in carpeted areas.
1 Tryto handle the board by the edges, avoiding con
with components.
Revi si on story
Revision Date Changes
0.00 2016/04/28 Preliminary Release
0.01 2016/06/13 First Production Release
0.02 2016/08/10 Fixed BSP Download Link
0.03 2016/11/04 Updated images and assembly drawing
0.04 2016/11/24 Added note on power supply, MSG064
0.05 2016/12/01 Added Power Requirements and update maximum input voltage
0.06 2017/04/18 Updated Power Supply Cable Drawing
0.07 2017/05/26 Updated power supplies; added TX2 specs
0.08 2017/07/11 Added cable drawing link, removed drawings from doc
0.09 2018/03/08 Added GPIO KDB link
0.10 2018/06/15 Added ENCO001 Enclosure info, Added BSP Information
0.11 2018/07/31 Edited TX2i Thermal Details
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TX2/TX2i/TX1 Solutiontothenar k e t .

form factor, theO r b i desigh éhcludes Gigabit EthernétDMI Video, USB 3.0 USB 2.0 (w/ OTG
functionality), 2 x UART ports and-8its of GPIQ

Prodé&tett vuarneds Specisfi cati on

Feature

Orbitty Carrier for NVIDIA Jetson TX 2/TX2i/TX1

Module Compatibility

NVIDIA Jetson TX2, TX2i or TX1
- Datasheet DownloadModule Datasheet- SoC Datasheet

Mechanical Dimensions

X/Y Footprint:87mm x50mm
- Tallest Component Height:3.42mm(From Top PCB Surface of Orbitty)

Total Stack Height30.18nm (Orbitty + TX2/TX2i/TX1 Module + TX/TXL
Flat Heatplate)
- 3D STEP ModelDownload Here

Video Output

1x HDMI 2.0
- Maximum:6Gbps, 24bpp, 4096x2160@60Hz

Ethernet

1x Gigabit Ethernet
- 10/100/1000 BASH

USB

1x USB 3.0(5Gbps, 1A Maximum Current Sourcing)
1x USB 2.0(w/ OTG functionality)

Audio Output

HDMI Integrated

UART

2x 3.3V UART Ports
- TX/RX lines only

GPIO

4-bits GPIO
- 3.3V CMOS Level
- Configurable as inputsr outputs

SD Card

1x microSD Card Slot
- 4-bit Data
- Support for SD 4.0 Specification without UHS

Video Inputs

Video Input can be accessed through any of the of the following interfag
- uUsB3.0/20
- Gigabit Ethernet

12C

1x 12C (Master Controller)
- Pullup Level: 1k ohm
- Operation Speeds: 100kbit/s, 400kbit/s, 1Mbit/s, 3.4Mbit/s

Misc Interfaces

User Power Output Pins: +3.3V and +5V

Fan Connection:-in, +5V, PWM Capability

On-board and External Button Interfaces: Reset, Power, Recovery
External RTC Rittery Connection

Power Requirements

Input Voltage Ranget9V to +14V DC
TX2i Module Consumption: 20WEX2/TX1 Module Consumption: 6.5W tg
15W (dependent on CPU/GPU utilization)

Orbitty Carrier Consumption: 2W to 6\@lependent on drawf peripheral ports)

TX2/TX1 Module Operating Temperature RanggsC to +80C

Temperature TX2/TX1 SoC Junction Temperature RangsC to +105C
TX2i Module & Orbitty CarrierOperating Temperature Rangé0C to +85C
Weight 41g

Warranty and Support

1 YearWarranty and Free Support
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GPIO

- FAN Header

Connector Locations (Top Side)

Gigabit Ethernet (P6)

USB 3.0 (P7) HDMI (P2) USB OTG (P8)

MICRO SD (P6)
EXPANSION 10

HEADER (P4) | PR B
- { C35Ek36 Y 7

1 Connect Tech Inc. § Ei

Orbitty Carrier for cs3 " POWER

. NVIDIA JETSON" TX1 o T umos AR 8 , INPUT (P9)
e 25 59 ™ |u
== www.connecttech.com & 3e sov° o
e cs'upoucn RESET  ‘REcOuERY ® | ‘ o7
J N gi == I 5! "'ﬁrm-a. - =
8 " A1 [ ] PHRBNe, e

SYSLED PWRLED _— 1) \

POWER RESET RECOVERY FAN/SYSPWR

BUTTON (SW1) BUTTON (SW3) BUTTON (SW2) SWITCH (S1)
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Connector Summary

Designator Connector Description

P1 TX2/TX2i/TX1 Module | NVIDIA Jetson TX2/TX2i/TX1 Module Boareto-Board
Connector Connector

P2 HDMI HDMI 2.0 Maximum:6Gbps, 24bpp, 4096x2160@60Hz

P4 Expansion IO Header | Expansion 10 Header Interfacing to all Misc 10

P5 Gigabit Ethernet Gigabit Ethernet 10/100/1000 BASEConnection

P6 Micro SD Card Slot Micro SD Card Slot4-bit Datg Support forSD 4.0)

P7 USB 3.0 USB 3.0 TypeA Host Connection

P8 USB OTG USB OTG (Host Mode and Client Mode capable)

P9 Power Input DC Power Input (+9V to +V)

Switch Summary & Locations

Designator Function Description

S1 Fan / Power Control | Power Starup Control, FAN PWM / Always ON Control

SW1 Power Button Power Button, Press to Power ON or OFF

SW2 Reset Button Reset Button, Press to initiate Reset Sequence

SW3 Recovery Use to initiate a recovery mode, and flash new image via US
OTG
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Det alFlead ur e

JetsorE TX2/TX2i/TX 1 Board-to-Board Connector

With the NVIDIA Jetsok TX2, TX2i,orTX1, the processor
TX2/TX2i/TX1 Module. This connects to tlabittyCar r i er

Descr i

ch

Connector.

Function NVI DI A Je t2B8X2inTK 1 Ifitetface

Location |P1

Type Samtec SEARA¥E Connector

Carrier Part Number: SEAM50-03.0S-08-2-A-K-TR

Connector |(8.0mm stacking height)
Manufacturer: Samtec

Mating Part Number: SEAF50-05-S-08-02-A-K A

Connector |(i nst al |l ed oM™X2iOX¥) sonE T
Manufacturer: Samtec

Pinout Refer to NVI DRMPRIETXUSystem g
on-Module datasket for pinout details

Board-to- |8.0mmheight M3Standoffs Requiredetween

Board NVIDIA Jetson TX2/TX2i/TX1 Module andrbitty

Standoff (ASGO003 Carrier

Height

DocumentCTIM-00471
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SystemExpansion 10 Connector

The SystenkExpansiorheader has numerous interfaces to connect external peripherals and 0. As well as the

ability to provide external connection to the Recovery, Reset and Power Bulioa$SystenExpansion 10
Connector also has 2 voltage output pins to allow poweffiegternal devices.

Function  |System Connector 3 5U
Location  |P4 r > o
Type 0.10 / 2.54mm Pitch |DC H 2
Carrier Part NumberTSW-110-07-L-D >
Connector |Manufacturer: Samtec
Mating Any I DC / DIC 0.10 Cabl e, 9
Connector |Assemblies )
Pinout Pin | Description Pin | Description -

1 +3.3V OUTPUT | 2 +5V OUTPUT <

3 UARTO TX 4 UARTO RX a.

5 UART1 TX 6 UART1 RX x

7 GPIOO 8 GPIO1 J

9 GPIO-2 10 GPIO-3

11 12C CLK 12 12C SDA

13 RECOVERY 14 RTC BAT INPUT

15 RESET 16 GND

17 | POWER BUTTON| 18 GND

19 GND 20 GND

t
4 19 . 20 a
GND GND
DocumentCTIM-00471 Pagellof 32 Date:2018/07/31
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SystemExpansion 10 Connectori Detailed Signal Descriptions

Signal Name

Description

Type

Pin
Number(s)

+3.3V OUTPUT

+3.3V Power Output Pin
- Max output should be limited to 1A
- Please note there is no external fuse.

Output

1

+5V OUTPUT

+5V Power Output Pin
- Max output should be limited to 1A
- Please note there is no external fuse.

Output

UARTO TX

UART 0 Transmit Pin
- This signal is the UARPort0 output from the
TX2/TX2i/TX1 Module
- This is level shifted on the Orbitty carrier to
support 3.3V logic.
- UnderLA4T this portwill show up agdev/ttySO

Output
3.3V CMOS

UARTO RX

UART 0 ReceivePin
- This signal is the UART channel O input on
TX2/TX2i/TX1 Module
- This is level shifted on the Orbitty carrier to
support 3.3V logic.
- Under LAT this port will show up ddev/ttySO

Input
3.3V CMOS

UART1 TX

UART 1 Transmit Pin

- This signal is the UART channel 1 output from

the TX2/TX2i/TX1 Module

- This is level shifted on the Orbitty carrier to
support 3.3V logic.

- Under L4T this port will show up as
/dev/ttyTHS2

Output
3.3v CMOS

UART1 RX

UART 1 ReceivePin
- This signal is the UART channel 1 input on
TX2/TX2i/TX1 Module
- This is level shifted on the Orbitty carrier to
support 3.3V logic.
- Under LAT this port will show up as
/dev/ttyTHS2

Input
3.3V CMOS

GPIO[0:3]

GPIO Bits 0 to 3
- This signal is the GPIO Bit 0 and can be
configured as an Input or an Output
- This is level shifted on the Orbitty carrier to
support 3.3V logic.
Please reference o@P10 KDB for TX2/TX2i/TX1
values.

Input/Output
Configurable
3.3V CMOS

7,8,9,10

12C CLK

I2C Clock Signal
- Thisis clock signal on the 12C bus
- This signal has a pull up on tA&X2/TX2i/TX1
module to +3.3V
- Under 4T thisis I12Cbus # 1

Output
+3.3V
Open Drain

11

12C SDA

I2C Data Signal
- This is data signal on the 12C bus
- This signal has a pull up on th&2/TX2i/TX1
module to +3.3V
- Under LAT thisis I2C bus # 1

Bidirectional
+3.3V
Open Drain

12
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RECOVERY

System Recovery Pin
- Shorting this signal to Ground will initialize a
system recovery procedure

Input

13

RTC BAT INPUT

RTC Battery Input
- Use this pin to connect a backup battery sourg
(Coin Cell or other) to sustain the RTC clock ¢

the TX2/TX2i/TX1 module.
- The voltageshould be provided from a 3V

Input

source

14

RESET

External Reset Button Source

reset sequence

- Pulse / Short this signal to GND to initiate a

Input

15

POWER BUTTON -

External Power Button Source

power sequence

Pulse / Short this signal to GND to initiate a

Input

17

GND

Ground / Reference Connection
- This pin is
main digital ground connection

Expansion 10 Connector

connect ed

- Use this pin as a reference/return for any
externally connected peripherals to the

Reference

16,18,19,20

HDMI Connector

Function HDMI Connector
Location P2
Type HDMI Type-A Connector (Female)
Carrier Part NumberA35071TRND
Connector |Manufacturer: TE Connectivity
Mating Any HDMI Type-A Cable Assembly
Connector
Pinout Pi | Description Pi | Description
n n
1 TMDS Data2+ 2 TMDS Data2GND
3 TMDS Data2 4 TMDS Datal+
5 TMDS Datal GND| 6 TMDS Datatl
7 TMDS Data0O+ 8 TMDS DataOGND
9 TMDS Data0 10 | TMDS Clock+ e o e e -
11 | TMDS ClockGND | 12 | TMDS Clock S T TR RTTTS
13 | CEC 14 | No Connect
15 | DDC clock 16 | DDC data
17 | DDC GND 18 | +5V Power
19 | Hot Plug Detect
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NVIDIA Jetson TX 2/TX2i/TX1 Fan

Function NVIDIA Jetson TX 2/TX2i/TX1 Fan Control
Location P4

Type Molex PicoBlade Header

Carrier Part Number532610471
Connector |Manufacturer: Molex

Mating Part Number: 51020400
Connector |Manufacturer: Molex

Pinout Pin | Description
1 GND
2 +5V
3 TACH
4 PWM

NOTE: Please note that Fan PWM (speed control) is NOT natively supported by the stock L4T builds.

If users wish to use the native builds you must enable the S1 DIP Switch to put the Fan into the Always ON
mode.

To enable PWM functionality (speaxbntrol) users must deploy CIU4T BSP and enablihe S1 DIP Switch
to put the Fan into the PWM Enabledde.

10/100/1000 Ethernet (GBE)

Function Gigabit Ethernet Connector

Location P5
Type RJ45 8p8c

Carrier Part NumberiRIMG14220LNL
Connector |Manufacturer: Unicom

Mating Any RJ45 Plug with Cat5, Cat5e, Cat6é Type Cabling
Connector

Pinout Pin | Description Pin | Description - 166 -
1 TPO+ 2 TPO Left Right
3 TP1+ 4 TP2+ LED ~. i »| LED
5 TP2 6 TP1- B
7 TP3+ 8 TP3
8| 1
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microSD Card Slot

Function |microSD Card Slot

Location |P7

Type Molex microSD Memory Card Connector

Carrier |5025700893

Connector

Pinout Pin | Description Pin | Description
1 SDIO_DATA2 2 SDIO_DATA3
3 SDIO_CMD 4 SDIO_VCC
5 SDIO_CLK 6 GND
7 SDIO_DATAO 8 SDIO_DATA1
9 GND 10 SDIO_CD

USB 30

The Orbitty Carrier providesneexternal USB 3.0 Powith anintegrated USB 2.0 Port. The USB 3.0 signals
are sourcedirectly from theJetson TX2/TX2i/TX1 Module. Over current protection, power supply filtering
and ESD protection is providegh-board The current limit on this port is set to 1A, if more curreapacity is
required please contassles@connecttech.com

NOTE: Please note theXSB3.0 supporis NOT natively supported by the stock L4T builds. For USB3.0
supportusers must deploy CIU4T BSP

Function |USB3.0
Location |P7
Type USB 3.0 TypeA

Carrier Part Number19322581
Connector|Manufacturer: TE Connectivity

Mating Any USB 3.0 TypeA Cable
Connector
Pinout Pin | Description Pin | Description
1 VBUS 2 USB2.0D
3 USB 2.0 D+ 4 GND
5 SSRX 6 SSRX+ ( )
7 GND 8 SSTX
9 SSTX+
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USB OTG

Function |USB OTG
Location |P8
Type USB 2.0 MicreAB

Carrier Part Numbera75830001
Connector| Manufacturer: Molex

Mating Any USB 2.0 Micro A or Micro B or Cable
Connector 12345

Pinout Pi | Description Pi | Description
VBUS UsB2.0D
USB 2.0 D+ USB ID 1 ? Y ]

GND

AIN|S

gW|F|S

USB OTG1 Host Mode

To put the USB OTG port into HOST mode, the USB ID pin needs tefti#oating. Most USB MicreA to Type
A (Female) cables will do this internally.

USB OTGT1 Client Mode (Used for Image Flashing)

To put the USB OTG port int6BLIENT mode, the USB ID pin needs to be tied to GND. Most USB Migables
will do this internally. Once in Client mode this port can then be connected to a Host PC. This is required for
software image flashing. Please see the Software Section of this manual for more details.
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The Orbitty Carrieraccepts a single powerguat to power all ofboard devices.
A power input range of9V to +14V is recommended.

Function |Input Power

Location [P9

Type 3.5mm Pitch Wirgto-Board Screw Terminal
P/N Texas Instruments 1546521

Mating Stripped and Tinned-82 AWG Wire

Cable MSG064, MSGO072

Pinout Pin | Description
1 +VIN
2 GND

Input Power - Wiring

The positive wire should be connected to the +VIN terminal, and the negative wire should be connected to the GND
terminal.
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Swi thceht ai | s
DIP Switch Details (S1)

The Orbitty Carrier has @ position DP switch block which controls the PWM Fan Control and the main
Powerup / Startup Control.

Position No Position Description Switch ON Switch OFF
1 PWM Fan Control FAN PWM Enabled (SW Controlled) FAN Always ON
2 Power-Up / Start-up Contro]  "AT Mode" - Automatic Start-up Enabled| "ATX Mode" - Power Button Press Requir

S1 Usage Examples

OFF ON

Fan Always ON

"ATX Mode" - Power Button Press Required

FAN PWM Enabled (SW Controlled)

"ATX Mode" - Power Button Press Required

Fan Always ON

"AT Mode" - Automatic Start-up Enabled

FAN PWM Enabled (SW Controlled)

"AT Mode" - Automatic Start-up Enabled
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Push Button Details (SW1, SW2, SW3)

The Orbitty Carrier has 8 tactile push buttonsPower (SW1), RESET (SW3) and RECOVERY (SW2).

59(:+]POUER

RESET RECOVERY

Switch Designator | Description
SW1 Power Button
- When Orbitty is in AATX Moedpo a8
sequence

- When Orbittyis ON, a button press will initiate a power down sequenc

in the Operating System

- When Orbitty is ON and button is held for 5 seconds the system will ¢

hard power off (power down ungracefully)

SW3 Reset Button
- When button is pressed the system wiiliate a Reset sequence
Sw2 Recovery Button

- Use this button to perform the Force Recovery Procedure detailed in

Software Section of this manual.

- Thisis required when flashing a new image onto th@/TX2i/TX1

module via the USB OTB port.
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1. Ensure all external system power supplies are off.

2. Install theJetson TX/TX2i/TX1 Moduleonto the Orbitty Carrier as shown below:

3. Install the necessary cables for application. At a minimum these would include:

a) HDMI videodisplay cable
b) Keyboard and mouse via USB

For additional information on the relevant cables, please see the Cables and Interconnects section of this
manual.

4. Connect the main power input to the WiceBoard Screw Terminal on bahas shown below:
+9V to +14V to the +VIN terminal and Ground to the GND terminal.

5. Switch ON the Power Supply. DO NOT power up your system by plugging in live power.
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