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accordance with any other national, state or federal regulator’s rules on operation of unauthorized devices or equivalent, including obtaining 

approval from any licensed spectrum operator, if your use such operator’s spectrum, you shall indemnify and hold Intel and its subsidiaries 

harmless against all claims, costs, damages, and expenses and reasonable attorneys’ fees arising out of, directly or indirectly, the authorization of 

your product.  

Should your product provide diagnoses, treatment advice, or control hardware or software designed to diagnose or treat medical conditions, you 

shall indemnify and hold Intel and its subsidiaries harmless against all claims, costs, damages, and expenses and reasonable attorneys’ fees 

arising out of, directly or indirectly, the required regulatory approvals and authorizations in the territories where your product is made available. 

Intel may make changes to specifications and product descriptions at any time, without notice. Designers must not rely on the absence or 

characteristics of any features or instructions marked "reserved" or "undefined." Intel reserves these for future definition and shall have no 

responsibility whatsoever for conflicts or incompatibilities arising from future changes to them. The information here is subject to change without 

notice. Do not finalize a design with this information. 

The products described in this document may contain design defects or errors known as errata which may cause the product to deviate from 

published specifications. Current characterized errata are available on request. 

Contact your local Intel sales office or your distributor to obtain the latest specifications and before placing your product order. 

This document contains information on products in the design phase of development. 

All products, platforms, dates, and figures specified are preliminary based on current expectations, and are subject to change without notice. All 

dates specified are target dates, are provided for planning purposes only and are subject to change. 

This document contains information on products in the design phase of development. Do not finalize a design with this information. Revised 

information will be published when the product is available. Verify with your local sales office that you have the latest datasheet before finalizing 

a design. 

Intel processor numbers are not a measure of performance. Processor numbers differentiate features within each processor family, not across 

different processor families. See www.intel.com/products/processor_number for details. 

Intel, Intel Joule and the Intel logo are trademarks of Intel Corporation in the U.S. and other countries. 
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1 Introduction 

1.1 Document organization 

This document combines information that you would normally find in a User Guide with 

information normally found in a Hardware Guide. This Technical Guide provides information for 

the Intel® Joule™ platform when using the 96Boards* - compatible carrier board reference design, 

from this point referred to as the 96B compatible carrier board. 

The user guide portion covers platform assembly, port identification, recommended accessories, 

workstation recommendations and the functional steps of BIOS update and power on, in the next 

two sections. 

Once you successfully power on the platform, functional control is given to the installed 

operating system. Follow established methods for installing a chosen operating system on an 

Intel Joule module based development platform. Refer to https://software.intel.com/en-us/intel-

joule-getting-started and search for Choosing your OS for additional information.  

The hardware guide portion provides technical information regarding platform subsystems, 

external interfaces, component recommendations, and board layout suggestions to facilitate 

design modifications in sections 4-14. 

The 96B compatible carrier board is a functional reference design and shall not be considered a 

validated product. Where possible, known errata and electrical workarounds are fully disclosed. 

1.2 Scope 

The material provided within this publication is intended to accelerate the development of 

products powered by the Intel Joule compute module by providing a reference board that is 

based on the 96Boards* Consumer Edition specification. 

It is important to note that the Intel 96B compatible carrier board is not offered by Intel as retail 

product. The intent of this reference design is to demonstrate functionality within a layout and 

configuration familiar to those who have worked on other 96Boards* products. 

Scope of this document is limited to functions performed by the 96B compatible carrier board. 

Consult datasheets from the original device manufacturer and available information provided by 

the operating system vendors for software environments to fully understand options available. 

Additional information may be available outside of this publication. Contact your Intel business 

representative for the latest information regarding CAD files, material lists, and schematics. 

  

https://software.intel.com/en-us/intel-joule-getting-started
https://software.intel.com/en-us/intel-joule-getting-started
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1.3 Intended audiences 

Board Design Teams 

This document provides technical guidance at a level appropriate for those experienced in 

working with similar products. Where possible, discrete component and device manufacturers 

are referenced as suggestions. No regulatory certification is implied by use of recommendations. 

See https://software.intel.com/en-us/intel-joule-getting-started and search for Expansion Board 

Design Guide for additional information. 

Validation and Support Teams: 

The user guide provides sufficient information to power on the reference design, install an 

operating system, and exercise the primary interfaces. Many features require specific software 

elements that may not be available in all board support packages or operating systems. 

See https://software.intel.com/en-us/intel-joule-getting-started for additional information. 

Documentation Content Teams: 

This document is licensed under the Creative Commons Attribution License 3.0, as detailed in 

chapter 15 License Text on page 61.  You are free to share and adapt the information in this 

document subject to appropriate attribution and reference to the license. 

Intel does NOT grant you a license to any Intel trademark or tradename.  

Intel grants you a limited license to the copyrights in the technical guide only. Intel does not grant 

you any licenses or other rights, including but not limited to patent, trade secret, and copyright 

licenses or rights, by implication, estoppel or otherwise to any Intel hardware or software 

product, except for the licenses expressly granted to this technical guide in the Creative 

Commons v3 (unported) License.  Any other rights, including but not limited to additional 

copyright or patent rights, require an additional license and additional consideration. 

Nothing in this technical guide requires or will be treated as requiring Intel to grant any such 

additional license. 

1.4 Acronyms and terminology 
  

Term Definition 

BIOS Basic Input/Output System 

BOM Bill of Materials 

CAD Computer Aided Design 

DC Direct Current 

EEPROM Electrically Erasable Programmable Read Only Memory 

EMI Electro-Magnetic Interference 

eMMC Embedded Multi-media Card 

ESD Electro-Static Discharge 

https://software.intel.com/en-us/intel-joule-getting-started
https://software.intel.com/en-us/intel-joule-getting-started
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Term Definition 

FET Field Effect Transistor 

FS Function Select 

GPIO General Purpose Input Output 

HDMI High Definition Multi-media Interface 

LED Light Emitting Diode 

MISO Master In Slave Out 

MOSI Master Out Slave In 

ODM Original Design Manufacturer 

OS Operating System 

PCB Printed Circuit Board 

PWM Pulse Width Modulated 

RF Radio Frequency 

SPI Serial Peripheral Interface 

UART Universal Asynchronous Receiver/Transmitter 

USB Universal Serial Bus 

VR Voltage Regulator 

1.5 References 

Document Document Location 

Intel® Joule™ Online Guide which includes: 

 Getting Started 

 Programmers Guide 

 Compute Module Datasheet 

 Expansion Board Design Guide 

 Expansion Board Datasheet 

 Accessories 

 Troubleshooting and FAQ 

https://software.intel.com/en-us/intel-joule-

getting-started 

96Boards™ Consumer Edition, Low Cost 

Hardware Platform Specification, Rev 1.0, 

January 2015 
http://www.96boards.org/specifications/ 

 

https://software.intel.com/en-us/intel-joule-getting-started
https://software.intel.com/en-us/intel-joule-getting-started
http://www.96boards.org/specifications/
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2 Platform Assembly 

2.1 Tools and materials needed 

The following items are required to completely assemble the reference platform. Users will need 

to make modifications and adjustmentsto their design to accommodate their specific design 

objectives. 

Table 1. Platform assembly checklist 

Items Description / Usage 

Intel Joule compute module One Intel Joule compute module is required per reference 96B 
compatible carrier board design. 

96Boards* compliant board This is the 96Boards* (non-extend A or B version) that will accept 

the Intel Joule module. 

Active heatsink for Intel Joule 

compute module (optional) 

Instructions in this document are specific to the reference active 

heatsink for the Intel® Joule™ module. See also 

https://store.gumstix.com/fansink-intel.html. Other heatsink 

options are available; refer to Section 2.6. 

Board standoffs and hardware A standoff of at least 0.25” must be installed at each mounting 
location on the 96B compatible carrier board. This will stabilize 

and level the board during development and also provides 

protection for devices attached to the bottom side of the board. 

Power supply The 96B compatible carrier board accepts a (male) barrel 
connector with a 1.7mm center pin (positive) and 4.75mm outer 

ring (ground). We used an Autec* WM24P6-12-A-QL. 

The supply must be a capable of providing 12 VDC at 2 Amps. 

Note: 2 A covers basic platform operation. Attached accessories 

and peripherals can increase the power needed at the input. 

Keyboard and mouse (optional) Input devices are used to perform development tasks on the 

platform; headless configuration and operation is possible, yet 
initial tasks are best performed directly upon the platform. 

Cables and accessory devices Various cables and accessories will be required to connect display 

device, sensors, mass storage,  and test equipment. 

At a minimum this includes: 

 USB type C cable between platform and workstation 

 Standard HDMI cable between platform and display device. 

2.2  

  

https://store.gumstix.com/fansink-intel.html
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2.3 Board layout overview 

This section describes the location of physical interfaces on the 96B compatible carrier board. 

Where possible references designators from the schematic are provided on the figures.  

Figure 1. 96B compatible carrier board layout.top view 
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Figure 2. 96B compatible carrier board layout.bottom view without module installed 

 

The Intel Joule compute module attaches to the bottom side of the 96B compatible carrier board 

and is retained with M1.6 size hardware that passes through the four inserts of the module and 

into board mounted captive nuts or other retention solutions. 

2.4 Module installation and removal 

See https://software.intel.com/en-us/intel-joule-getting-started and search for Module Datasheet  

for specific handling information. The board to board connectors on the module are rated at 30-

maximum connect-disconnect cycles.  

2.4.1 Planar spacing requirement 

A 1.5 mm space must be maintained between the bottom plane of the module and the 

corresponding plane of the expansion board to ensure full engagement of the board to board 

connectors. 

While this is commonly provided by the board mounted retention hardware, a mounting screw 

could travel though a simple spacer to achieve the same result. 

https://software.intel.com/en-us/intel-joule-getting-started
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Figure 3. Planar spacing diagram 

 

Note: The module retention hardware must create and maintain a ground path connection.  

See https://software.intel.com/en-us/intel-joule-getting-started and search for Module Retention 

for additional retention information. 

 

2.4.2 Module installation steps 

1. Place the board on secure, flat, and ESD protected surface with the module side up. 

2. Align module connectors with board to board connectors J1 and J2. See Figure 2 for the 

location of the board-to-board connectors. 

3. Using evenly applied pressure, engage the board to board connectors by pressing the 

module against the connectors where shown until the connectors snap/click in place. 

https://software.intel.com/en-us/intel-joule-getting-started
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Figure 4. Module press-points to engage board to board connectors. 

 

 

4. Visually inspect the board to board connectors to ensure they are evenly seated and that the 

module remains coplanar with a 1.5 mm spacing to the expansion board. 

5. Install M1.6 hardware of appropriate length or engage with the chosen retention hardware. 

6. Avoid over-tightening the mounting hardware to prevent damage. It should be just snug. 

2.4.3 Module removal method 

1. Power down the platform and disconnect all power sources and accessories. 

2. Remove all cooling system components and module retention hardware. 

3. Only use non-metal, soft materials tools when applying leverage to separate the module. 

4. Place a leverage-arm (tool) along the short edge of the module, near the board to board 

connectors and away from components on the board and module. 

5. Apply smooth and steady force with the tool to separate the module from the board. 

6. Stop if the tool slips or comes into contact with any board or module components. 

7. The board to board connectors are designed to pop-in and pop-out with tactile response. 

 

Note: See https://software.intel.com/en-us/intel-joule-getting-started and search for Removal Tool to 
find a 3D model of the demonstrated tool and additional usage information. 

 

https://software.intel.com/en-us/intel-joule-getting-started
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Figure 5. Module removal from expansion board 

 

 

Note: Image shown is of the Intel Joule expansion board and not the 96B compatible carrier board 
reference design. 

2.5 Connect antenna leads 

The reference board includes a wireless antenna embedded in the PCB traces that must be 

attached to the module before installing any heatsink solutions. See 

https://software.intel.com/en-us/intel-joule-getting-started and search for Antenna Connector 

for more details. 

Use 50 Ohm micro coaxial leads with male MHF-4 connectors similar to Foxconn* KK1201 

 Module antenna A1 to 96B compatible carrier board J20 

 Module antenna A2 to 96B compatible carrier board J21 

https://software.intel.com/en-us/intel-joule-getting-started
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Figure 6. Antenna leads (white) installed  

 

Figure 7. Making the MHF-4 connections. 

Correct connector 
mating:
Parallel

Wrong 
connector 
mating:
Not parallel

PUSH 
Straight 
down

 

Note: Ensure connectors are properly aligned before attempting connection; use tools provided by 
connector manufacturer whenever possible. 
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2.6 Heatsink options 

The module thermal plate can dissipate workloads of less than 2 watts. A fan moving air across 

the thermal plate is recommended when not using a heatsink. 

The Intel Joule module reference heatsink can be used for workloads under 4 watts. The 

instructions can be found in https://software.intel.com/en-us/intel-joule-getting-started. Search 

for Thermal Solutions. 

For workloads above 4 watts, an active heatsink is recommended. The instructions for installing a 

heatsink with an attached fan, a fansink, can be found in https://software.intel.com/en-us/intel-

joule-getting-started. Search for Thermal Solutions. 

2.6.1 Custom cooling solutions 

The following recommendations are made towards any custom cooling solutions. 

Passive cooling methods 

 Ensure the surface area of the cooling fins is appropriate for intended workload 

 Use thermal transfer material between the thermal plate and heatsink 

 Integrate the heatsink retention system with the module retention solution 

 Have the heatsink connected to electrical ground 

 Ensure solutions do not exert excessive force on the module 

Active cooling methods 

 Create linear airflow paths to prevent recirculating heated air (thermal runaway) 

 Evaluate solutions for blower induced vibration of module 

 Ensure incoming air is clean and that exhaust vents enable convection 

2.7 Fan connector pinout 

The 96B compatible carrier board provides a 3-pin fan header to power the fan contained on the 

module heatsink. This fan header shall use the pin assignments as described below: 

Table 2. Fan connector pin assignments 

Pin # Net Name Direction Signal Description 

1 +V5P0V Output +5-volt supply to fan assembly 

2 Reserved.No connect No connect No connect - Reserved  

3 GND Ground Ground 

https://software.intel.com/en-us/intel-joule-getting-started
https://software.intel.com/en-us/intel-joule-getting-started
https://software.intel.com/en-us/intel-joule-getting-started
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2.8 Install standoffs to protect the board components 

Install hex-standoff spacers or similar ‘legs’ at the board mounting locations that will provide 

clearance for all bottom side components to prevent damage to the board, module, and heatsink. 

 

Note: The 96B compatible carrier board for the Intel Joule module exceeds the bottom side height 
specification. Cooling solutions can add additional clearance requirements for standoffs to 
accommodate. Be sure that standoffs provide adequate clearance. 

2.9 Board mounted buttons and LEDs 

The 96B compatible carrier board contains two buttons: 

 Power Button (PWR BTN) 

 DNX Boot Button (DNX BOOT) 

Refer to Figure 8 for the locations of the buttons. 

Figure 8. 96B compatible carrier board buttons 

Power LED

 

2.9.1 Power button (SW2) 

The power button is connected to the PMIC_PWRBTN_N signal of the module. When the button 

is pressed, the PMIC_PWRBTN_N signal is pulled to ground, driving the PMIC_PWRBTN_N signal 

to a low state. When the button is released, the PMIC_PWRBTN_N signal is pulled high, to +VDD1 

(1.8 volts). 

Note: The low time durations of the PMIC_PWRBTN_N signal result in various actions on the module. 
See https://software.intel.com/en-us/intel-joule-getting-started and search for PMIC_PWRBTN_N 
for specific information and usage for the PMIC_PWRBTN_N signal and the resulting actions. 

https://software.intel.com/en-us/intel-joule-getting-started
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2.9.2 Power LED (CR24) 

A main power LED is located near the power switch (SW2) and is enabled when all expansion 

board power rails are stabilized and a general power good state is achieved. 

2.9.3 DNX boot button (SW3) 

The DNX boot button is connected to the UART_2_TXD signal of the module. When the button is 

pressed, the UART_2_TXD signal is pulled high through a 100Ω resistor to +VDD1 (1.8 volts). 

When the button is released, the UART_2_TXD signal is left floating, but relies on a 20kΩ internal 

pull-down within the module SoC to insure a low-level signal. 

The DNX boot button is used to initiate a BIOS programming cycle when pressed and held during 

a power-up cycle. At the rising edge of the module’s PMIC_PWRGOOD signal (for example during 

a power-up cycle), the UART_2_TXD is sampled by the module SoC. If the UART_2_TXD is 

sampled as a high signal, then the SoC initiates a BIOS update from the USB Type-C port. 

Similarly, if the UART_2_TXD signal is sampled as a low signal (for example DNX boot button 

released) on the rising edge of PMIC_PWRGOOD, then a BIOS update is not initiated and the boot 

process continues normally. 

2.9.4 GPIO LEDs 

There are four general purpose LEDs located as shown in Figure 9 that are connected to GPIO 

lines 0-3. The LED will light when their respective signal is at a logic high level. 

Figure 9. 96B compatible carrier board general purpose LEDs 

General 
purpose LEDs

 

Table 3. On-board LED mapping 

Reference 
Designator 

Net Name Breakout Pin # Linux* GPIO 

GPIO0 ISH_GPIO_0 J12-35 337 

GPIO1 ISH_GPIO_1 J12-33 339 

GPIO2 ISH_GPIO_2 J12-31 338 



 

Platform Assembly 

 

 

 

Intel® Joule™ module - 96B compatible carrier board Technical Guide  June 2017 

Version 1.0  Page 21 

Reference 
Designator 

Net Name Breakout Pin # Linux* GPIO 

GPIO3 ISH_GPIO_3 J12-29 340 

Note: These board mounted LEDs can be used by the BIOS for multiple purposes. See the current BIOS 
release notes for details of their usage during boot and configuration state (input, output, 
high/low) when control is passed to the operating system. 
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3 Power on Sequence 

While the power on sequence is initiated on the expansion board, the overall flow is defined by 

module requirements and handshakes between the module firmware and the 96B compatible 

carrier board. 

Section 6 covers the power path in detail and provides system supply and modification guidance 

while the information provided here is limited to typical power on and reset events. 

The 96B compatible carrier board for the Intel Joule compute module contains a single power 

input source (J4) and a single power button (SW2) that can initiate power up, power down, and 

reset events based on current platform state and duration the button is depressed. 

3.1 Pre-Boot checklist 

Ensure that the following conditions are met before attempting to power up the platform: 

1. Standoffs of sufficient height are installed to ensure that no board components are resting 

on the working surface, including the heatsink which would put pressure on the module. 

2. If using a heatsink or fan, ensure they are correctly installed, secured, and torqued (maximum 

0.1 newton-meters). 

3. The module is properly mated to the board-to-board connectors (1.5 mm planar gap). 

4. Grounded hardware is installed at the module mounting locations. 

5. A properly rated (12VDC @ 3A) power supply is connected to the DC Jack (J4). 

6. An HDMI 1.4 display device is connected to J10 by a quality, shielded cable. 

3.2 Standard power on process 

Supplying DC power at the J4 jack or via the VDC_IN line of the low speed connector are the only 

power sources supported; the platform will not run on USB-C power. 

Refer to Section 6 for additional details of the power subsystem. 

When in a mechanical off state, depressing SW2 for greater than 2 seconds and less than 10 

seconds will begin the power on sequence. When DC power or VDC_IN (via the low speed 

connector) is available to the module, the module will boot, execute the installed firmware 

microcode, signal various voltage and devices, and reset or power on as appropriate. 

See https://software.intel.com/en-us/intel-joule-getting-started and search for Boot Sequence 

for additional information on the boot sequence. 

https://software.intel.com/en-us/intel-joule-getting-started
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3.3 BIOS update procedure 

The BIOS update process for the 96B compatible carrier board is very similar to the Intel Joule 

module expansion board. It is recommended to review the current online instructions at 

https://software.intel.com/en-us/intel-joule-getting-started. Search for Flashing the BIOS. 

Specific differences in the BIOS update sequence are outlined below. 

3.3.1 Workstation setup for BIOS updating 

Note: A workstation running Windows* 8, 8.1 or 10 (both 32-bit and 64-bit are supported) is required 
to use the DnX drivers and BIOS update process. 

Remove previous drivers 

If you have previously installed any of the following on your host computer: 

 Intel® Device USB driver for Android* OS 

 Intel® DnX driver 

 Intel® Platform Flash Tool 

You must first uninstall these components before flashing the BIOS on the development 

platform. On your Windows host, go to the Control Panel and navigate to Programs and 

Features, then uninstall each entry. 

 

  

https://software.intel.com/en-us/intel-joule-getting-started
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Install current DnX driver 

Download and extract the contents of the newest BIOS package from the Intel Joule compute 

module BIOS dowloads page. 

This package contains installers and scripts that are used to flash the BIOS of a 96B compatible 

carrier board. Within the package downloaded, review the readme and other instructions 

provided. Find and execute the FlashUsbDriver-#.#.#.exe to install the required drivers on the 

workstation. 

Reboot the workstation to ensure the DnX drivers are loaded before attempting to update the 

96B compatible carrier board. Failure to do so can prevent the BIOS update from completing 

successfully. 

3.3.2 Push the BIOS.BIN file to the module 

Unplug all cables, accessory devices connected directly to the 96B compatible carrier board, and 

any circuitry connected to the breakout connectors. 

1. Connect a USB cable between the workstation and the 96B compatible carrier board Type C 

connector.  

2. Depress and hold the DnX button (SW2). 

3. Connect power to the 96B compatible carrier board (while holding the DnX button closed). 

4. Release the DnX button once the 96B compatible carrier board has successfully completed 

power on. The platform should show up in device manager. 

 

  

https://downloadcenter.intel.com/search?keyword=joule+bios
https://downloadcenter.intel.com/search?keyword=joule+bios
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5. Return to the BIOS firmware folder that was downloaded and extracted. 

 

6. Locate the .bin file, named Joule_C0-X64-Release-193-Public_DNX.bin and move this file 

into the DNX folder. The 96B compatibile carrier board has been functionally tested with 

BIOS version 193. 

7. On your host computer, open a command prompt window. 

 

8. From the command line, navigate to the DNX directory previously extracted. 

9. In the command prompt window, enter the following command: 

 

Flash.bat Joule_C0-X64-Release-###-Public_DNX.bin 

 

Note: Example shown is for reference only and must be revised with actual target file name. 
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10. The display device will show status messages and return to the prompt when complete. 

Joule

 

11. Power down the 96B compatible carrier board, disconnect the Type C connector, reboot 

device into the BIOS setting menu to confirm the update, and adjust BIOS settings. 

3.4 BIOS menu settings 

Upon first boot after updating the BIOS it is recommended to review the BIOS menus for new 

options and to ensure previous settings are correct. To enter the BIOS menu, watch the prompts 

on the display device and follow the on-screen prompts. See https://software.intel.com/en-

us/intel-joule-getting-started for the latest information on recommended BIOS settings. 

3.5 Transition from BIOS to Operating System 

This guide only covers hardware boot and firmware operations. 96B compatible carrier board 

control is transferred to the selected boot device upon successful firmware loading. 

See https://software.intel.com/en-us/intel-joule-getting-started and search for Choosing Your 

OS, for information about installing operating systems. 

 

 

 

 

 

https://software.intel.com/en-us/intel-joule-getting-started
https://software.intel.com/en-us/intel-joule-getting-started
https://software.intel.com/en-us/intel-joule-getting-started
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4 Hardware Overview 

The 96B compatible carrier board is designed to be compatible with the 96Boards™ Consumer 

Edition Specification, though there are exceptions, as described in Section 0. 

The various interfaces available from the Intel Joule module are routed to user accessible 

connectors on the 96B compatible carrier board. 

Platform power is received at either the DC input jack or the SYS_DCIN pins located on the low 

speed connector. This input source is supplied to the Intel Joule compute module, all devices on, 

and any accessories directly powered by the expansion board.  

Caution: DC input jack and SYS_DCIN should never be supplied simultaneously. 

Note: The USB-C port cannot be used to power the 96B compatible carrier board. 

The Intel Joule module is located on the bottom or back side of the 96B compatible carrier 

board, the opposite side of the low/high speed connectors. An EEPROM device on the 96B 

compatible carrier board can hold board specific information such as ACPI, serial number, and 

manufacturing date.  

Table 4. Expansion board physical interface highlights 

Physical 

Interfaces 

Usage 

J13 96BCE style high-speed connector 

J12 96BCE style Single low-speed connector 

J5 MicroSD Card receptacle 

J6 and J8 Two USB Type-A connectors (each support USB 3.x and USB 2.x through backwards 

compatibility) 

J7 USB Type-C connector 

J9 UART header (unstuffed) for the debug console interface 

J10 HDMI Type-A (full-size) connector 

J17 Fan connector (3-pin) to support an active cooling solution 

SW2 and SW3 Two buttons: power and DnX boot 

CR15.CR18 Four green general purpose LEDs connected to GPIO 0-3 
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4.1 Platform block diagram 

Figure 10 provides the system level block diagram for the 96B compatible carrier board mated 

with an Intel Joule compute module. 

Figure 10. 96B compatible carrier board system block diagram 
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4.2 Configuration EEPROM and hardware strapping 

The 96B compatible carrier board supports an optional 2Mbit I2C-based EEPROM device that can 

hold post-boot configuration information and product data such as serial number and date code. 

If used, the EEPROM device is to be connected to I2C_0 (I2C_0_SCL and I2C_0_SDA) of the 

module, at addresses 0x50 through 0x53 and 0x58 through 0x5B (assuming 8-bit address, 

including R/W), with the EEPROM chip select (E2 pin) tied low. 

Table 5. 96B compatible carrier board required boot strapping 

Intel® Joule™ 

Module Signal 

Name 

Intel® Joule™ 

Module 

Connector.Pin # 

Default Intel® 

Joule™ Module Pin 

Configuration 

Boot Strapping Requirement 

UART_0_TXD J2.93 Internal 20k pull-

down 

The UART_0_TXD signal is utilized by the 

96B compatible carrier board and routed to 

pin 5 of the low speed expansion 

connector.  In order to insure proper 

booting of the Intel® Joule™ module, any 

mezzanine board attached to the 96B 

compatible carrier board, that utilizes the 

UART_0_TXD signal, must insure that the 

attached mezzanine board does not drive 

the UART_0_TXD signal or include any 

value of pull-up resistor, until after the 

rising edge of the PMIC_PWRGOOD signal. 

ISH_UART_0_RTS J3.11 Internal 20k pull-up The ISH_UART_0_RTS signal is not utilized 

by the 96B compatible carrier board.  

However, in order to insure proper booting 

of the Intel® Joule™ module, the 

ISH_UART_0_RTS signal must remain 

unconnected (e.g. high impedance) or 

pulled up to the Intel® Joule™ module’s 

+1.8-volt (VDD1) supply until after the 

rising edge of the PMIC_PWRGOOD. 

ISH_UART_0_TXD J3.15 Internal 20k pull-

down 

The ISH_UART_0_TXD signal is not utilized 

by the 96B compatible carrier board.  

However, in order to insure proper booting 

of the Intel® Joule™ module, the 

ISH_UART_0_TXD signal must remain 

unconnected (e.g. high impedance) or 

pulled down to GND until after the rising 

edge of the PMIC_PWRGOOD signal. 
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Intel® Joule™ 

Module Signal 

Name 

Intel® Joule™ 

Module 

Connector.Pin # 

Default Intel® 

Joule™ Module Pin 

Configuration 

Boot Strapping Requirement 

SPI_0_FS1 J3.79 Internal 20k pull-up The SPI_0_FS1 signal is utilized by the 96B 

compatible carrier board and routed to pin 

26 of the low speed expansion connector.  

In order to insure proper booting of the 

Intel® Joule™ module, any mezzanine board 

attached to the 96B compatible carrier 

board, that utilizes the SPI_0_FS1 signal, 

must insure that the attached mezzanine 

board does not drive the SPI_0_FS1 signal, 

until after the rising edge of the 

PMIC_PWRGOOD signal.  In addition, the 

attached mezzanine board must not 

contain any value of pull-up or pull-down 

resistance on the SPI_0_FS1 signal. 

4.2.1 Test pads for programming the EEPROM 

The following test pads are provided to directly interface with the EEPROM device. 

Table 6. EEPROM access test pads 

Reference Designator Usage 

TP56 EEPROM_VCC 

TP57 I2C_0_SDA_EE_R 

TP68 I2C_0_SCL_EE_R 

TP59 Ground 
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4.3 96BCE specification exceptions 

The advanced design of the Intel Joule module prevents some aspects of the 96Boards 

Consumer Edition Specification from being implemented exactly as specified. 

These exceptions are outlined below and noted in the specific subsystem section where 

applicable. 

Table 7. 96Boards compliance exceptions 

Item Specification Implementation 

Wi-Fi* & Bluetooth® 

Support 

The 96Boards™ specification requires 

that the expansion board provides Wi-

Fi* and Bluetooth® capability. 

The Intel Joule module, attached to the 96B 

compatible carrier board, contains Wi-

Fi/Bluetooth® capability in the embedded 

Intel AC8260 module. 

Wi-Fi* & Bluetooth® 

activity LED Support 

The 96Boards™ specification requires 

that yellow and blue LEDs be provided 

on the expansion board to indicate Wi-

Fi* and Bluetooth activity, respectively. 

Wireless activity LEDs are not implemented 

on the 96B compatible carrier board 

reference design. 

Wi-Fi* & Bluetooth® 

PCB Antennas 

The 96Boards™ specification requires 

that the antennas for the Wi-Fi* and 

Bluetooth® solutions be located on the 

expansion board. 

The 96B compatible carrier board reference 

design contains an antenna within the circuit 

board layers. 

This antenna is connected to the wireless 

device on the module by use of male-to-

male MHF-4 RF extension cables. 

MIPI CSI 2 Support The 96Boards™ specification optionally 

supports MIPI CSI on the expansion 

board high speed connector. 

Two MIPI CSI ports are provided on the 

module through two dedicated flex-circuit 

connectors and not routed through the 96B 

compatible carrier board high speed 

connector interface. 

JTAG Interface JTAG interface support is optional in 

the 96Boards™ specification. 

The 96B compatible carrier board reference 

design does not provide a JTAG interface.  

PCIe Support The 96Boards™ specification allows for 

the optional support of a PCIe 

interface, by either a PCIe mini or M.2 

connector on the extended board 

version. 

The 96B compatible carrier board does not 

support the 96Boards™ extended version 

and thus will not support a PCIe interface. 

Component Height 

Restrictions 

The 96Boards™ specification provides 

requirements for the maximum 

component heights on the top and 

bottom surfaces of the expansion 

board. 

The 96B compatible carrier board complies 

with the top-side component height 

specification of less than 7.0mm.  

However, the assembled 96B compatible 

carrier board will exceed the bottom side 

component height specifications of less than 

3.4mm. Cooling solutions can further extend 

the bottom side clearance requirements. 
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5 High and Low Speed Breakout  

The 96B compatible carrier board specification defines a number of standard interface ports in 

addition to one low speed and one high speed breakout connector. These are each detailed 

below, including implementation, pinout, and net-name mapping. 

5.1 Low speed breakout connector 

The low speed expansion connector is a 2x20 pin configuration with a pin-to-pin spacing of 2mm 

and a height of 4.5mm. The reference designator is J2. 

Refer to the 96Boards™ Consumer Edition Specification for representative manufacturers and 

part numbers. 

The low speed expansion connector pinout is shown in Table 8, along with the Intel Joule 

module connector reference designator and pin number corresponding to the net name. 

Refer to See https://software.intel.com/en-us/intel-joule-getting-started and search for Compute 

Module Datasheet for additional specifications. 

Table 8. Low speed expansion connector pinout.sorted by pin name 

Low Speed 

Connector 

Intel® Joule™ Module 

Connector Description 

Pin Name Pin # Net Name Pin #  

+V1P8V 35 +1.8V -- 

+1.8-volt power supply from the 96B 

compatible carrier board power supply sub-

system. The 96B compatible carrier board 

power supply sub-system must be design to 

support up to a maximum of 300 mA of current 

draw from this 1.8-volt supply. 

+V5P0V 37 +5V -- 

+5.0-volt power supply from the 96B 

compatible carrier board power supply sub-

system. Maximum current draw for a 

mezzanine board utilizing this supply is 

1000mA (1.0A), per the 96Boards™ Consumer 

Edition Specification 

GND 
1, 2, 

39, 40 
GND -- Ground signal.connect to system ground 

GPIO-A 23 CHRG_INT_N J2.40 

1.8-volt compliant general purpose 

input/output signal. The default GPIO 

configuration is as a wake enabled inverted 

input, with an internal 20kΩ pull-up. This GPIO 

also supports an edge triggered interrupt 

capability on interrupt signal 118, which is 

routed to the Intel® Joule™ module IOAPIC. 

https://software.intel.com/en-us/intel-joule-getting-started
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Low Speed 

Connector 

Intel® Joule™ Module 

Connector Description 

Pin Name Pin # Net Name Pin #  

GPIO-B 24 ISH_GPIO_5 J2.38 

1.8-volt compliant general purpose 

input/output signal. The default GPIO 

configuration is as an output signal, driving a 

high level, with no internal pull-up or pull-

down. 

GPIO-C 25 FLASH_TORCH J3.75 

1.8-volt compliant general purpose 

input/output signal. The default GPIO 

configuration is as an output signal, driving a 

low level with an internal 20kΩ pull-down.  

GPIO-D 26 BTN_N J2.84 

1.8-volt compliant general purpose 

input/output signal. The default GPIO 

configuration is as a non-wake enabled 

inverted input, with an internal 20kΩ pull-up. 

This GPIO also supports a level triggered 

interrupt capability on interrupt line 116. 

GPIO-E 27 ISH_GPIO_4 J2.29 

1.8-volt compliant general purpose 

input/output signal. The default GPIO 

configuration is as an output signal, driving a 

high level, with no internal pull-up or pull-

down. 

GPIO-F 28 BLDRW_0_PWM J3.56 

1.8-volt compliant pulse width modulated 

(PWM) output signal used to control backlight 

brightness on a panel attached to the high 

speed connector MIPI DSI interface 

GPIO-G 29 INTD_DSI_TE1 J3.82 

1.8-volt compliant Tear Enable (TE) input signal 

from a panel attached to the high speed 

connector MIPI DSI interface. Signal is used to 

indicate the vertical sync interval for the MIPI 

DSI panel. 

GPIO-H 30 DISPLAY_0_RST_N J3.68 

1.8-volt compliant general purpose 

input/output signal intended for use as a reset 

signal to reset a panel attached to the high 

speed connector MIPI DSI interface. The 

default GPIO configuration is as an output 

signal, driving a low level, with an internal 20kΩ 

pull-down. 

GPIO-I 31 ISH_GPIO_6 J2.31 

1.8-volt compliant general purpose 

input/output signal. The default GPIO 

configuration is as an output signal, driving a 

high level, with no internal pull-up or pull-

down. 

GPIO-J 32 PWM_2 J2.22 

1.8-volt compliant programmable pulse width 

modulated output signal from the 96B 

compatible carrier board. 

GPIO-K 33 PWM_3 J2.24 

1.8-volt compliant programmable pulse width 

modulated output signal from the 96B 

compatible carrier board. 
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Low Speed 

Connector 

Intel® Joule™ Module 

Connector Description 

Pin Name Pin # Net Name Pin #  

GPIO-L 34 GPIO_22 J2.94 

1.8-volt compliant general purpose 

input/output signal. The default GPIO 

configuration is as a non-wake enabled 

inverted input, with an internal 20kΩ pull-up. 

This GPIO also supports an edge triggered 

interrupt capability on interrupt line 51. 

I2C0_SCL 15 ISH_I2C_0_SCL J2.16 

1.8-volt compliant, open drain I2C clock output 

from the 96B compatible carrier board, for ISH 

I2C port 0. 

I2C0_SDA 17 ISH_I2C_0_SDA J2.18 

1.8-volt compliant, open drain I2C data 

input/output from the 96B compatible carrier 

board, for ISH I2C port 0. 

I2C1_SCL 19 ISH_I2C_1_SCL J2.21 

1.8-volt compliant, open drain I2C clock output 

from the 96B compatible carrier board, for ISH 

I2C port 1. 

I2C1_SDA 21 ISH_I2C_1_SDA J2.23 

1.8-volt compliant, open drain I2C data 

input/output from the 96B compatible carrier 

board, for ISH I2C port 1. 

PCM_CLK 18 I2S_1_CLK J2.39 
1.8-volt compliant, I2S clock output from the 

96B compatible carrier board. 

PCM_DI 22 I2S_1_RXD J2.47 
1.8-volt compliant, I2S data input from the 96B 

compatible carrier board. 

PCM_DO 20 I2S_1_TXD J2.49 
1.8-volt compliant, I2S data output from the 

96B compatible carrier board. 

PCM_FS 16 I2S_1_FS J2.45 
1.8-volt compliant, I2S frame select output 

from the 96B compatible carrier board. 

PWR_BTN_N 4 PMIC_PWRBTN_N J2.9 

Active low, open drain, power button input 

signal to the Intel® Joule™ module. Signal to be 

shared with the power button located on the 

96B compatible carrier board. The 

PMIC_PWRBTN_N signal is pulled-up on the 

Intel® Joule™ module to the Intel® Joule™ 

module VSYS power supply. A mezzanine 

board attached to the 96B compatible carrier 

board must not include any pull-up or pull-

down resistors or circuitry. The mezzanine 

board should contain circuitry (e.g. momentary 

pushbutton or open drain circuitry) to “short” 

the PMIC_PWRBTN_N signal to ground. Refer 

to Section 2.9.1 for additional details on the 

power button usage. 



 

High and Low Speed Breakout 

 

 

 

Intel® Joule™ module - 96B compatible carrier board Technical Guide  June 2017 

Version 1.0  Page 35 

Low Speed 

Connector 

Intel® Joule™ Module 

Connector Description 

Pin Name Pin # Net Name Pin #  

RST_BTN_N 6 HW_RST_N N/A 

The HW_RST_N signal is connected, through a 

0-ohm resistor to the PMIC_PWRBTN_N signal 

(i.e. pin 4 of this same connector). This allows 

the user to either power down (e.g. mechanical 

off, which is equivalent to reset), or place in 

standby (e.g. S0ix), or power-up the 96B 

compatible carrier board through either pin-4 

(i.e. PMIC_PWRBTN_N) or pin-6 (HW_RST_N) of 

the low speed expansion connector. Refer to 

Section 2.9.1 for additional details on the 

usage of the HW_RST_N (a.k.a. 

PMIC_PWRBTN_N) signal 

SPI0_CS 12 SPI_1_FS0 J2.55 

1.8-volt compliant Function Select (FS) zero 

output signal for Serial Peripheral Interface 

(SPI) port 1. 

SPI0_DIN 10 SPI_1_MISO J2.63 

1.8-volt compliant Master In Slave Out (MISO), 

the data input signal for Serial Peripheral 

Interface (SPI) port 1. 

SPI0_DOUT 14 SPI_1_MOSI J2.51 

1.8-volt compliant Master Out Slave In (MOSI), 

the data output signal for Serial Peripheral 

Interface (SPI) port 1. 

SPI0_SCLK 8 SPI_1_CLK J2.53 
1.8-volt compliant clock output signal for Serial 

Peripheral Interface (SPI) port 1. 

SYS_DCIN 36 SYS_DCIN -- 

+8.0 to +24.0-volt power supply sourced from 

either the 96B compatible carrier board DC 

Power Jack or a mezzanine board attached to 

the 96B compatible carrier board. The 996B 

compatible carrier board design must support 

a minimum of 7W of power delivered to/from 

an attached mezzanine board, shared with pin 

38 of the low speed expansion connector. 

Note: The end-user MUST insure that the 96B 

compatible carrier board is powered only from 

either the DC Power Jack or from a mezzanine 

board attached to the 96B compatible carrier 

board…never both. Failure to follow this 

requirement may result in damage to the 

supply connected to the DC Power Jack, the 

96B compatible carrier board, the mezzanine 

board, or any combination of the three. A 

resettable fuse is included between the DC 

Power Jack and the SYS_DCIN pins on this low 

speed expansion connector, to aid in 

minimizing the risk for damage if the 

requirement for a single supply source is not 

followed. 

SYS_DCIN 38 SYS_DCIN -- Refer to description for pin 36 connector. 

UART0_CTS 3 UART_0_CTS J3.47 
Clear To Send signal (CTS) for UART0, a high 

speed UART at 1.8-volt signal levels. 
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Low Speed 

Connector 

Intel® Joule™ Module 

Connector Description 

Pin Name Pin # Net Name Pin #  

UART0_RTS 9 UART_0_RTS J3.55 
Ready To Send signal (RTS) for UART0, a high 

speed UART at 1.8-volt signal levels. 

UART0_RxD 7 UART_0_RXD J3.51 
Receive signal for UART0, a high speed UART at 

1.8-volt signal levels. 

UART0_TxD 5 UART_0_TXD J2.93 
Transmit signal for UART0, a high speed UART 

at 1.8-volt signal levels. 

UART1_RxD 13 UART_2_RXD J2.26 

Receive signal for UART2, a standard speed 

UART at 1.8-volt signal levels. UART2 is also 

the console port for Intel OS build for Linux. 

Refer to Section 0 for additional details on 

using UART2 for console output. 

UART1_TxD 11 UART_2_TXD J2.28 

Transmit signal for UART2, a standard speed 

UART at 1.8-volt signal levels. 

UART2 is also the console port for Intel’s 

standard Linux OS build. Refer to Section 0for 

additional details on using UART2 for console 

output. 

UART_2_TXD is one of the boot strapping pins 

for the Intel® Joule™ module. Refer to Table 5 

for the boot strapping requirements for this 

signal. 

5.1.1 Low speed connector visual mapping 

Table 9. Low speed expansion connector pinout.visual mapping 

Module Net Name Pin Name Pin #  Pin # Pin Name Module Net Name 

GND GND 1 
 

2 GND GND 

UART_0_CTS UART0_CTS 3 
 

4 PWR_BTN_N PMIC_PWRBTN_N 

UART_0_TXD UART0_TXD 5 
 

6 RST_BTN_N PMIC_PWRBTN_N 

UART_0_RXD UART0_RXD 7 
 

8 SPI_SCLK SPI_1_CLK 

UART_0_RXD UART0_RXD 7 
 

8 SPI_SCLK SPI_1_CLK 

UART_0_RTS UART0_RTS 9 
 

10 SPI0_DIN SPI_1_MISO 

UART_2_TXD UART1_TXD 11 
 

12 SPI0_CS SPI_1_FS0 

UART_2_RXD UART1_RXD 13 
 

14 SPI0_DOUT SPI_1_MOSI 

ISH_I2C_0_SCL I2C0_SCL 15 
 

16 PCM_FS I2S_1_FS 

ISH_I2C_0_SDA I2C0_SDA 17 
 

18 PCM_CLK I2S_1_CLK 
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Module Net Name Pin Name Pin #  Pin # Pin Name Module Net Name 

ISH_I2C_1_SCL I2C1_SCL 19 
 

20 PCM_DO I2S_1_TXD 

ISH_I2C_1_SDA I2C1_SDA 21 
 

22 PCM_DI I2S_1_RXD 

CHARG_INT_N GPIO-A 23 
 

24 GPIO-B ISH_GPIO_5 

FLASH_TORCH GPIO-C 25 
 

26 GPIO-D BTN_N 

ISH_GPIO_4 GPIO-E 27 
 

28 GPIO-F BLDRW_0_PWM 

INTD_DSI_TE1 GPIO-G 29 
 

30 GPIO-H DISPLAY_0_RST_N 

ISH_GPIO_6 GPIO-I 31 
 

32 GPIO-J PWM_2 

PWM_3 GPIO-K 33 
 

34 GPIO-L GPIO_22 

+1.8V +1V8 35 
 

36 SYS_DCIN SYS_DCIN 

+5V +5V 37 
 

38 SYS_DCIN SYS_DCIN 

GND GND 39 
 

40 GND GND 

5.2 High speed breakout connector 

The high speed breakout connector is a 60 pin, 0.8 mm height, board-to-board receptacle 

connector. Refer to the 96Boards™ Consumer Edition Specification for representative 

manufacturers and part numbers. 

The High Speed Breakout Connector pinout is shown in below, along with the Intel Joule module 

connector reference designator and pin number corresponding to the net name. 

Refer to See https://software.intel.com/en-us/intel-joule-getting-started and search for Compute 

Module Datasheet for additional specifications. 

Table 10. High speed breakout connector pinout.sorted by pin name 

High Speed 

Connector 

Intel® Joule™ Module 

Connector Description 

Pin Name Pin # Net Name Pin #  

CLK0 / 

CSI0_MCLK 
15 CLK_19P2M J2.71 

1.8-volt compliant 19.2MHz clock output from 

the 96B compatible carrier board. 

CLK1 / 

CSI1_MCLK 
17 CODEC_MCLK J2.43 

1.8-volt compliant clock for I2S interface master 

mode operation. 

CSI0_C- 4 ISH_UART_0_RTS J3.11 

1.8-volt compliant general purpose 

input/output signal. The default GPIO 

configuration is as an input signal with an 

internal 20kΩ pull-down. 

https://software.intel.com/en-us/intel-joule-getting-started
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High Speed 

Connector 

Intel® Joule™ Module 

Connector Description 

Pin Name Pin # Net Name Pin #  

CSI0_C+ 2 ISH_UART_0_CTS J3.9 

1.8-volt compliant general purpose 

input/output signal. The default GPIO 

configuration is as an input signal with an 

internal 20kΩ pull-down. 

DSI_CLK- 23 MDSI_A_CLK_DN J3.27 

Negative-side differential MIPI-DSI compliant 

clock output signal from 96B compatible carrier 

board. 

DSI_CLK+ 21 MDSI_A_CLK_DP J3.25 

Positive-side differential MIPI-DSI compliant 

clock output signal from 96B compatible carrier 

board. 

DSI_D0- 29 MDSI_A_DATA_0_DN J3.19 

Negative-side differential MIPI-DSI compliant 

data lane 0 input/output signal from 96B 

compatible carrier board. 

DSI_D0+ 27 MDSI_A_DATA_0_DP J3.21 

Positive-side differential MIPI-DSI compliant 

data lane 0 input/output signal from 96B 

compatible carrier board. 

DSI_D1- 35 MDSI_A_DATA_1_DN J3.31 

Negative-side differential MIPI-DSI compliant 

data lane 1 output signal from 96B compatible 

carrier board. 

DSI_D1+ 33 MDSI_A_DATA_1_DP J3.33 

Positive-side differential MIPI-DSI compliant 

data lane 1 output signal from 96B compatible 

carrier board. 

DSI_D2- 41 MDSI_A_DATA_2_DN J3.37 

Negative-side differential MIPI-DSI compliant 

data lane 2 output signal from 96B compatible 

carrier board. 

DSI_D2+ 39 MDSI_A_DATA_2_DP J3.39 

Positive-side differential MIPI-DSI compliant 

data lane 2 output signal from 96B compatible 

carrier board. 

DSI_D3- 47 MDSI_A_DATA_3_DN J3.76 

Negative-side differential MIPI-DSI compliant 

data lane 3 output signal from 96B compatible 

carrier board. 

DSI_D3+ 45 MDSI_A_DATA_3_DP J3.78 

Positive-side differential MIPI-DSI compliant 

data lane 3 output signal from 96B compatible 

carrier board. 

GND 

6, 12, 

13, 18, 

19, 24, 

25, 30, 

31, 37, 

40, 43, 

46, 49, 

52, 55, 

58 

GND -- Ground signal.connect to system ground 

I2C2_SCL 32 I2C_1_SCL J3.43 

1.8-volt compliant, open drain I2C clock output 

from the 96B compatible carrier board, for Core 

I2C port 1 
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High Speed 

Connector 

Intel® Joule™ Module 

Connector Description 

Pin Name Pin # Net Name Pin #  

I2C2_SDA 34 I2C_1_SDA J3.45 

1.8-volt compliant, open drain I2C data 

input/output from the 96B compatible carrier 

board, for Core I2C port 1 

I2C3_SCL 36 I2C_2_SCL J3.28 

1.8-volt compliant, open drain I2C clock output 

from the 96B compatible carrier board, for Core 

I2C port 2 

I2C3_SDA 38 I2C_2_SDA J3.26 

1.8-volt compliant, open drain I2C data 

input/output from the 96B compatible carrier 

board, for Core I2C port 2 

NC 

3, 5, 8 

10, 14, 

16, 20, 

22, 26, 

28, 42, 

44, 48, 

50, 54, 

56, 57, 

59 

No Connect -- 
No connect.pin to remain unconnected / 

floating 

RESERVED 60 Reserved -- Reserved.pin to remain unconnected / floating 

SD_CMD / 

SPI1_DIN 
11 SPI_0_MISO J3.49 

1.8-volt compliant Master In Slave Out (MISO), 

the data input signal for Serial Peripheral 

Interface (SPI) port 0 

SD_DAT0 / 

SPI1_DOUT 
1 SPI_0_MOSI J3.57 

1.8-volt compliant Master Out Slave In (MOSI), 

the data output signal for Serial Peripheral 

Interface (SPI) port 0 

SD_DAT3 / 

SPI1_CS 
7 SPI_0_FS0 J3.77 

1.8-volt compliant Function Select (FS) zero 

output signal for Serial Peripheral Interface 

(SPI) port 0 

SD_SCLK / 

SPI1_SCLK 
9 SPI_0_CLK J3.59 

1.8-volt compliant clock output signal for Serial 

Peripheral Interface (SPI) port 0 

USB_D- 53 HUB3_USB2_DN -- 

Negative-side differential USB2.0 compliant 

signal from a USB hub device on the 96B 

compatible carrier board. 

USB_D+ 51 HUB3_USB2_DP -- 

Positive-side differential USB2.0 compliant 

signal from a USB hub device on the 96B 

compatible carrier board. 
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5.2.1 High speed physical mapping diagram 

Table 11. High speed breakout connector pinout.visual mapping 

Module Net Name Pin Name Pin #  Pin # Pin Name Module Net Name 

SPI_0_MOSI SD_DAT0/SPI1_DOUT 1 
 

2 CSI0_C+ ISH_UART_0_CTS 

NC SD_DAT1 3 
 

4 CSI0_C- ISH_UART_0_RTS 

NC SD_DAT2 5 
 

6 GND GND 

SPI_0_FS0 SD_DAT3/SPI1_CS 7 
 

8 CSI0_D0+ NC 

SPI_0_CLK SD_SCLK/SPI1_SCLK 9 
 

10 CSI0_D0- NC 

SPI_0_MISO SD_CMD/SPI1_DIN 11 
 

12 GND GND 

GND GND 13 
 

14 CSI_D1+ NC 

CLK_19P2M CLK0/CSI0_MCLK 15 
 

16 CSI_D1- NC 

CODEC_MCLK CLK1/CSI1_MCLK 17 
 

18 GND GND 

GND GND 19 
 

20 CSI0_D2+ NC 

MDSI_A_CLK_DP DSI_CLK+ 21 
 

22 CSI_D2- NC 

MDSI_A_CLK_DN DSI_CLK- 23 
 

24 GND GND 

GND GND 25 
 

26 CSI0_D3+ NC 

MDSI_A_DATA_0_DP DSI_D0+ 27 
 

28 CSI_D3- NC 

MDSI_A_DATA_0_DN DSI_D0- 29 
 

30 GND GND 

GND GND 31 
 

32 I2C2_SCL I2C_1_SCL 

MDSI_A_DATA_1_DP DSI_D1+ 33 
 

34 I2C2_SDA I2C_1_SDA 

MDSI_A_DATA_1_DN DSI_D1- 35 
 

36 I2C3_SCL I2C_2_SCL 

GND GND 37 
 

38 I2C3_SDA I2C_2_SDA 

MDSI_A_DATA_2_DP DSI_D2+ 39 
 

40 GND GND 

MDSI_A_DATA_2_DN DSI_D2- 41 
 

42 CSI1_D0+ NC 

GND GND 43 
 

44 CSI1_D0- NC 

MDSI_A_DATA_3_DP DSI_D3+ 45 
 

46 GND GND 
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Module Net Name Pin Name Pin #  Pin # Pin Name Module Net Name 

MDSI_A_DATA_3_DN DSI_D3- 47 
 

48 CSI1_D1+ NC 

GND GND 49 
 

50 CSI1_D1- NC 

HUB3_USB2_DP USB_D+ 51 
 

52 GND GND 

HUB3_USB2_DN USB_D- 53 
 

54 CSI1_C+ NC 

GND GND 55 
 

56 CSI1_C- NC 

NC HSIC_STR 57 
 

58 GND GND 

NC HSIC_DATA 59 
 

60 RESERVED RESERVED 
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6 Power Delivery Subsystem 

6.1 Power delivery overview 

The expansion board can operate off of one of two power sources; either the DC input jack (J4) or 

from the low speed connector (J12) on pins 36 and 38 as +SYS_DCIN. 

The DC power jack is specified to support up to 5-amps of current, with the VR architecture 

capable of supporting input voltages between +8-volts and +18-volts. 

Caution: It is important to note that the architecture is designed for a total input power at the DC Power 

Jack of 60W, including any power drawn by an attached mezzanine board or accessories.  

This implies that a minimum input voltage at the DC power jack is required to deliver 60W, as the 

total power draw can remain at 5-amps. If the input voltage at the DC power jack is less than +12-

volts, then the total power draw through the DC power jack must be decreased such that the 

maximum input current does not exceed 5-amps (e.g. max power draw is 40-watts at +8-volts). 

Referring to the power architecture block diagram, the input supply splits to deliver the input 

voltage to both the voltage regulators on the expansion board and to the SYS_DCIN pins of the 

low speed expansion connector. 

A polarity reversal protection FET is included in the path to the voltage regulators, to prevent 

damage to the expansion board, as well as a 6-amp resettable fuse to protect against short 

circuits or over current conditions. 

A 6-amp resettable fuse is also included in the power path to the low speed expansion 

connector. Polarity reversal protection is not provided to the low speed expansion connector. 

Due to the interconnect between the low speed expansion connector SYS_DCIN pins and the DC 

power jack, it is possible to provide power to the 96B compatible carrier board from an attached 

mezzanine board, but the expansion board draw from the mezzanine board must be limited to 

less than 7-watts, per the 96Boards™ Consumer Edition Specification. 

Note: The expansion board must NOT be powered from both the DC power jack and an attached 
mezzanine board at the same time. Only one power source is allowed, per the 96Boards™ 
Consumer Edition Specification and failure to follow this requirement may result in damage to 
the module, the expansion board, any attached mezzanine board, or the power supplies 
connected at any input point. 

The 96B compatible carrier board does not support being powered from the USB Type-C 

connector. 
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Figure 11. 96B compatible carrier board power delivery block diagram 

 
 

6.2 DC power jack 

The DC power jack accepts a 1.75 mm, center-positive / outer barrel negative configuration of a 

4.75 mm plug to a depth of 8.00 mm. Through-hole attachment adds strength against lifting. 

Caution: Do not connect the DC power jack and provide power at the SYS_DCIN pins at the same time. 

The DC power jack located on the 96B compatible carrier board accepts, at a minimum, the 

nominal input voltage range of between +8.0 volts and +18.0 volts, as specified in the 96Boards 

Consumer Edition Specification. 

The table below shows the required voltage ranges, along with the associated supply current 

ratings. 

Table 12. DC power jack electrical specifications 

Source Item Min Typ Max Units Conditions 

DC Power Jack  
VDCIN 8 12 18 V At VDCIN pin of DC power jack 

IDCIN   5.0 A  
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6.3 Battery power and RTC backup 

Note: No battery enabling, charging, or support services are currently provided by the expansion board. 

All battery solutions must be completely external to the expansion board except for standard 

communication and I/O interfaces. The U18 device serves as the +VSYS voltage regulator. 

6.3.1 RTC Back up Battery 

The 96B compatible carrier board provides a coin cell battery receptacle (that can hold CR1225, 

CR1216, or CR1220 size batteries) to provide battery backup power to maintain the modules 

power management IC, the time management unit’s data, configuration, status registers, and 

timekeeping logic in the case of power loss. 

The positive terminal of the battery shall be connected to the +VRTC pin on the module 

expansion connectors. The coin cell battery receptacle will not support backup battery charging. 

Note: If the 96B compatible carrier board is removed from power (for instance, if no power is provided 
from the DC power jack or the USB Type-C connector) for an extended period of time, the back-
up battery may drain to below the minimum operating voltage, with the result that the data 
stored in the module’s time management unit may become invalid. 

6.4 Power on and shut-down signaling 

A power source must be available at either the DC input jack or the USB Type-C connector before 

power on can be initiated. 

Closing (pressing) SW2 pulls PMIC_PWRBTN_N low, enabling the Intel® Joule™ module to begin 

the power on logic sequence. PMIC_PWRBTN_N is also connected to the module on J2 pin 9, and 

J12 on pins 4 and 6. The J12 connection can be used to reset the 96B compatible carrier board 

which is required for 96Board compliance. 

Refer to https://software.intel.com/en-us/intel-joule-getting-started and search for power button 

for power button behaviors. 

https://software.intel.com/en-us/intel-joule-getting-started
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6.5  Power supply sequencing 

Figure 12: Power on timing sequence (cold boot) 

Plug in DC supply

PMI Cold boot begins when VSYS is good

VSYS regulator or soft-start time

VDC_IN 
supply input

SYS_DCIN 
output

Module DC_IN 
detection

VSYS

VDD3 (3.3V)

VDD1 (1.8V)

SoC may begin code 
execution

7.1 ms

2 ms

4 ms

/ 175 ms /

PMIC_RESET_N

V5P0V

V1P8V = VDD1

2 ms

VDD3(@ 2V) enables V5P0V regulator

V3P3V and V1P1V regulators  EN threshold @ 1V

V5P0V regulator or soft-start time

V3P3V V3P3V enable delayed for guaranteeing 
USB Hub power-on reset

V1P1V
Blue supplies exist on Module

VSYS ramp starts when 
VDC_IN = 2V

NOT TO SCALE

 

All rails are off within 2 milliseconds of a power off event. Power off supply sequencing is not 

specified or guaranteed. 

6.6 Voltage regulators and load switches 

Refer to Figure 11 for a block diagram of the power delivery system including the buck 

regulators. 

6.6.1 +VSYS Buck regulator (U18) 

The +VSYS buck converter (Texas Instruments* Part number TPS54531) converts the +VDC_IN 

input supply to a +5V / 5A power rail, labelled +VSYS. Refer to Table 14 for the maximum 

allowable current draw. 
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The +VSYS power rail supplies power only to the SoC Module via connectors J2 and J3. 

6.6.2 +5.0V Buck regulator (U21) 

The +5.0V buck converter (a Texas Instruments* Part number TPS54531), enabled by +VDD3, 

converts the +VDC_IN input supply to a +5V power rail, labelled +V5P0V. Refer to Table 14 for 

the maximum allowable current draw. 

The +V5P0V power rail supplies power to: 

 HDMI connector (J10) and power distribution switch (U26)  

 USB load switches (U15-U17,U22), USB Hub (U2), and USB connectors (J6,J8) 

 +V5P0V_BREAKOUT on connector J12 pin 37 via PTC 1A Fuse (F5) 

 Fan header J17 

 3.3V and 1.1V buck regulators 

 GPIO LEDs 

Note: The +5.0V buck regulator does not start ramping until the +VDD3 supply from the module 
connector (J2 pin 30) reaches a minimum of 1.25 V and +VDC_IN reaches at least 2.2 V. 

6.6.3 +3.3V Buck regulator (U27) 

The +3.3V buck regulator (a Texas Instruments* TLV62084DSGR switching regulator) converts 

the +V5P0V rail to a +3.3V power rail labelled +V3P3V. Refer to Table 14 for the maximum 

allowable current draw. 

The +V3P3V power rail supplies power to: 

 +V3P3V_USB_Hub through a noise suppression / EMI suppression filter (FB3) 

 +V3P3V_MICROSD through a noise suppression / EMI suppression filter (FB2) 

 USB Type-C Mux 

 Micro-SD card interface level shifter and connector 

 HDMI and UART debug interface level shifters 

 Breakout connector J13 and the fan header 

Note: The +3.3 volt buck regulator does not start ramping until the +V5P0V supply reaches at least 1.0 
V. 

  



 

Power Delivery Subsystem 

 

 

 

Intel® Joule™ module - 96B compatible carrier board Technical Guide  June 2017 

Version 1.0  Page 47 

6.6.4 +1.8 Voltage supply 

The +1.8 power rail is created by driving the +VDD1 supply (out of connector J2 at pin 36and) 

through a noise suppression / EMI suppression filter (FB11). Refer to Table 14 for the maximum 

allowable current draw. 

The +V1P8V power rail supplies power to: 

 +V1P8V_MICROSD through a noise suppression / EMI suppression filter (FB1) 

 Micro-SD card interface level shifter, ESD and EMI filtering 

 Low-Speed (J12) & High-Speed (J13) connectors 

 HDMI and UART debug interface level shifters and re-drivers 

 I2C EEPROM 

 Boot from DNX (SW3) 

 +V1P8V_BREAKOUT on connector J12 pin 37 via load switch U24 

 Breakout connector J13 pin 60 

6.6.5 +1.1 Buck regulator (U5) 

The +1.1V buck regulator (a Texas Instruments* TLV62084DSGR switching regulator) converts 

the +V5P0V rail to a +1.1V power rail labelled +V1P1V. 

The +V1P1V power rail supplies power to: 

 +V1P1V_USB_Hub through a noise suppression / EMI suppression filter (FB6) 

Note: The +1.1V buck regulator does not start ramping until the +V5P0V supply from the module 
connector reaches a minimum of 1.0 V. 

6.6.6 USB current limiters (U15, U16, and U22) 

There are three USB current limiters (Texas Instruments* TPS2553DRVT) that control the delivery 

of the +V5P0V supply to the USB Type-C Configuration Channel (CC) lines for the module, and 

the USB Type-C and USB Type-A connectors. The current limiters are able to provide 900 mA per 

USB specification. 

6.6.7 Module sourced power supplies (+VDD1 and +VDD3) 

The module provides two power rails, each limited to 300 mA. The +VDD1 rail provides power to 

the +1.8V power rail. The +VDD3 rail enables the +5.0V buck regulators.  

Caution: Ensure that the low speed connector loads do not cause power supplies to be overloaded. 
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6.6.8 Module sourced power supplies 

Table 13. Power supplies electrical specifications 

Source Item Min Typ Max Units Max mA 

VDD1 +VDD1 1.71 1.8 1.89 V 300 

VDD3 +VDD3 3.15 3.3 3.45 V 300 

Note: Do not exceed specified current limits; ensure that all device loads are accounted for. 

6.7 Maximum current draw 

Electrical specifications for each power source are as follows: 

Table 14. Maximum current draw 

Source Parameter Min Typical Maximum Units 

+V3P3V 
Voltage 3.135 3.3 3.465 V 

Current   1.4 A 

+V5P0V 
Voltage 4.75 5.0 5.25 V 

Current   1.0 A 

The total combined power for +V3P3V and +V5P0V should not exceed 4.5 W given 12 V to 

VDCIN. This is assuming that the USB ports are not sourcing 900 mA to devices for OTG mode. If 

your use case requires full OTG current, then the OTG power should be subtracted from 4.5 W to 

find your new max power allowed to the IO breakout connectors. 
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7 Clocks 

The 96B compatible carrier board provides two clock signals on the breakout connectors - a 19.2 

MHz clock and a 32.768 kHz real time clock (RTC). The following two sections provide the AC and 

DC specifications for both of these clock signals. 

7.1 19.2 MHz system clock (XTAL) 

The 19.2 MHz system clock is sourced from the Intel Joule module and is routed to the high 

speed connector J13 pin 15. The following tables provide the DC and AC specifications for the 

19.2 MHz system clock signal. 

Table 15. The 19.2 MHz clock DC specifications 

Parameter Min Typ Max Units Conditions 

VOH 1.44   V At RPULLUP(min) 

VOL   0.45 V At RPULLUP(min) 

ISOURCE   1.5 mA  

Table 16. The 19.2 MHz clock AC specifications 

Parameter Min Typ Max Units Conditions 

TRISE 13  17 ns 20% to 80% 

TFALL 13  17 ns 20% to 80% 

Frequency  19.2  MHz  

Duty Cycle 45 50 55 %  
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8 HDMI Type-A Connector 

The HDMI Type-A connector includes through-hole mechanical attachment to the PCB for robust 

grounding. The HDMI interface on the expansion board includes capacitive coupling for HDMI 

data and clock signals plus a level shifter between the module and the HDMI Type-A connector. 

The HDMI Type-A connector can supply up to 55 mA of current from the +V5P0 supply rail. 

Table 17. HDMI, Type-A Connector Pinout 

HDMI Type-A 

Connector Pin 

# 

Intel® Joule™ Module 
Description 

Viewed from expansion board 
Net Name Connector.Pin # 

1 HDMI_TX_2_DP J2.52 
Positive-side differential signal for HDMI data 

lane 2  

2 GND -- Ground signal.connect to system ground 

3 HDMI_TX_2_DN J2.50 
Negative-side differential signal for HDMI 

data lane 2  

4 HDMI_TX_1_DP J2.56 
Positive-side differential signal for HDMI data 

lane 1  

5 GND -- Ground signal.connect to system ground 

6 HDMI_TX_1_DN J2.58 
Negative-side differential signal for HDMI 

data lane 1  

7 HDMI_TX_0_DP J2.64 
Positive-side differential signal for HDMI data 

lane 0  

8 GND -- Ground signal.connect to system ground 

9 HDMI_TX_0_DN J2.62 
Negative-side differential signal for HDMI 

data lane 0  

10 HDMI_CLK_DP J2.44 
Positive-side differential signal for HDMI 

clock  

11 GND -- Ground signal.connect to system ground 

12 HDMI_CLK_DN J2.46 
Negative-side differential signal for HDMI 

clock  

13 No Connect  
No connect.pin to remain unconnected / 

floating 

14 Reserved -- 
Reserved.pin to remain unconnected / 

floating 

15 DDI1_CTRL_CLK J2.68 
Display Data Channel (DDC) open drain clock 

signal output  

16 DDI1_CTRL_DAT J2.70 
Display Data Channel (DDC) open drain data 

signal input 

17 GND -- Ground signal.connect to system ground 

18 +5V -- 

5.0-volt power supply from the expansion 

board 

Maximum current draw on this supply is not 

to exceed 55mA, per the HDMI Specification 
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HDMI Type-A 

Connector Pin 

# 

Intel® Joule™ Module 
Description 

Viewed from expansion board 
Net Name Connector.Pin # 

19 HPD_SRC J2.65 
Hot plug detect signal input to the expansion 

board 

20,21,22,23 Shell / Shield Ground Signal ground 

 

 

 



 

GPIOs 

 

 

 

Intel® Joule™ module - 96B compatible carrier board Technical Guide  June 2017 

Version 1.0  Page 52 

9 GPIOs 

The 96B compatible carrier board provides 12 dedicated GPIO lines at the J12 low speed 

connector as shown in Table 18. There are four additional GPIO signals, not driven from J12, that 

drive the GPIO LEDs (ISH_GPIO_0 through ISH_GPIO_3) when the line is HIGH from either the low 

speed connector or the module. Refer to Table 3 for the mapping of GPIO to LEDs. 

The default pin usage refers to the vantage point of the 96B compatible carrier board.  

Table 18. GPIO mapping table 

Connector.Pin 

# 

Signal Name Default Breakout 

Usage 

Signal Description 

J12.23 CHRG_INT_N GPIO GPIO-A 

J12.24 ISH_GPIO_5 GPIO GPIO-B 

J12.25 FLASH_TORCH GPIO GPIO-C 

J12.26 BTN_N GPIO GPIO-D 

J12.27 ISH_GPIO_4 GPIO GPIO-E 

J12.28 BLDRW_0_PWM GPIO GPIO-F 

J12.29 INTD_DSI_TE_1 GPIO GPIO-G 

J12.30 DISPLAY_0_RST_N GPIO GPIO-H 

J12.31 ISH_GPIO_6 GPIO GPIO-I 

J12.32 PWM_2 GPIO GPIO-J 

J12.33 PWM_3 GPIO GPIO-K 

J12.34 GPIO_22 GPIO GPIO-L 
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10 I2S Interface 

The 96B compatible carrier board provides one I2S port at the low speed connector to enable 

the connection of audio-based devices. 

Table 19. I2S Mapping to low speed connector 

Connector.Pin # Signal Name Default 

Breakout 

Direction 

Signal Description 

J12.22 I2S_1_RXD Input 
Audio data input to the expansion 
board, from an I2S compliant audio 

input device on the breakout board 

J12.20 I2S_1_TXD Output 

Audio data output to an I2S 

compliant audio output device on 
the breakout board 

J12.16 I2S_1_FS Output 

Audio left/right frame select signal 

to an I2S compliant audio device on 

the breakout board 

J12.18 I2S_1_CLK Output 
Audio bit clock output to an I2S 
compliant audio device on the 

breakout board 
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11 SD Card Interface 

The 96B compatible carrier board provides single micro SD Card receptacle that supports both 

+3.3-volt and +1.8-volt SD Cards through the use of level shifter between the module and 

connector. 

The micro SD card connector power and level shifter are sourced from the buck regulator. 

Refer to the micro SD card specifications for electrical and power requirements. Refer to the NXP 

IP4856CX25 datasheet for the SD card interface signal specifications. The power from the level 

shifter can support a maximum current of 100 mA and has a supply voltage of 3.3V if SDCARD 

LVL SEL is logic High or 1.8V if SDCARD LVL SEL is logic Low. 

Table 20. Micro SD card connector pinout 

J5 Pin Net Name Direction Signal Description 

1 SDCARD_D2_CONN Bidirectional Data lane 2 

2 SDCARD_D3_CONN Bidirectional Data lane 3 

3 SDCARD_CMD_CONN Bidirectional  

4 +V3P3V_MICROSD Output +3.3 volt or +1.85 V supply to SD card 

5 SDCARD_CLK_CONN Output  

6 GND Ground Ground 

7 SDCARD_D0_CONN Bidirectional Data lane 0 

8 SDCARD_D1_CONN Bidirectional Data lane 1 

9 GND Ground Detection lever 

10 SDCARD_CD_N_CONN Input  

11,12,13,14 Shield ground Ground EMI and ESD protection 
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12 SPI Interface 

The 96B compatible carrier board routes two SPI interfaces from the module onto the low speed 

and high speed connectors for development use. 

Table 21. SPI mapping to the low speed and high speed connectors 

Connector.Pin # Signal Name Direction at 

Breakout 

Connector 

Signal Description 

J13.9 SPI_0_CLK Input SPI port 0 Clock 

J13.7 SPI_0_FS0 Input SPI port 0 slave select 0 

J13.11 SPI_0_MISO Output SPI port 0 receive data 

J13.1 SPI_0_MOSI Input SPI port 0 transmit data 

J12.10 SPI_1_CLK_LS Output SPI port 1 Clock 

J12.6 SPI_1_FS0_LS Output SPI port 1 slave select 0 

J12.8 

SPI_1_FS2_LS 

Output 
SPI port 1 slave select 2,  
hardware strap with disable boot from SD 

card functionality 

J12.2 SPI_1_MISO_LS Input SPI port 1 receive data 

J12.4 SPI_1_MOSI_LS Output SPI port 1 transmit data 
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13 UART Interfaces 

The 96B compatible carrier board exposes two UART ports, UART_0 and UART_1, at the low 

speed connector for peripheral device communications and system development activities. 

Table 22. UART mapping to low speed connector 

Connector.Pin # Signal Name Direction Signal Description 

J12.3 UART_0_CTS Input UART port 0 clear-to-send 

J12.9 UART_0_RTS Output UART port 0 ready-to-send 

J12.7 UART_0_RXD Input UART port 0 receive data 

J12.5 UART_0_TXD Output UART port 0 transmit data 

J12.13 UART_2_RXD Input UART port 1 receive data 

J12.11 UART_2_TXD Output 
UART port 1 transmit data, and 

hardware strap 

The UART controllers are integrated into the module. Consult https://software.intel.com/en-

us/intel-joule-getting-started and search for Compute Module Datasheet for specific modes of 

operation.  

UART1 of the module is dedicated to serial debug port J9 on the expansion board.  

  

https://software.intel.com/en-us/intel-joule-getting-started
https://software.intel.com/en-us/intel-joule-getting-started
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13.1 Debug header for UART (optional)  

A single 6-pin header, in a 1x6 configuration can be soldered on the 96B compatible carrier 

board at J9 to enable access to UART2, the Linux console output port. 

Note: In addition to the UART2 signal availability on this header, the UART2 signals are also routed to 
UART1 on the low speed expansion connector, allowing the end user to install a mezzanine 
board which may then use the UART2 signals for peripheral connections. 

For debug purposes one may either connect an RS-232 type console to the signals on the UART 

debug header, or use an “off-the-shelf” UART to USB adapter to connect a PC to this debug port. 

Table 23. UART debug header pinout 

UART Debug 

Header Pin # 

Intel®Joule™ Module Expansion 

Connector 

Description Net Name Connector.Pin # 

1 GND -- Ground signal.connect to system ground  

2 UART_2_RTS J2.76 
Ready To Send signal (RTS) for UART2, a high speed 

UART at 1.8-volt signal levels 

3 No Connect -- No connect 

4 UART_2_RXD J2.80 
Receive signal for UART2, a standard speed UART at 

1.8-volt signal levels 

5 UART_2_TXD J2.78 

Transmit signal for UART2, a standard speed UART 

at 1.8-volt signal levels. UART_2_TXD is one of the 

boot strapping pins for the Intel Joule module. Refer 

to Table 5 for the boot strapping requirements for 

this signal 

6 UART_2_CTS J2.74 
Clear To Send signal (CTS) for UART2, a high speed 

UART at 1.8-volt signal levels 
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14 USB 

The 96B compatible carrier board includes a discrete, 4 port hub device at U2 that serves to 

bridge the modules USB interface to the Type A and Type C connectors. 

Refer to https://software.intel.com/en-us/intel-joule-getting-started and search for Compute 

Module Datasheet for specifications and features of the USB subsystem. 

14.1 USB Type-A interfaces and high speed USB 2.0 port 

Two USB Type-A connectors (J6 and J8) are connected to the lower two ports of the USB3.0 hub, 

as shown in the system block diagram (refer to Figure 10). Each connector can simultaneously 

supply up to 900mA through independent, dedicated load switches on the +V5P0V rail. 

The on-board USB hub also provides a port to the high speed connector as HUB_3_USB2 

Table 24. USB Type-A (J6) connector pinout 

Pin # Net Name Direction Signal Description 

1 +V5P0V_USBA_1 Output VBUS power 

2 USBA_1_USB2_1_DN Bidirectional USB 2.0 data negative 

3 USBA_1_USB1_1_DP Bidirectional USB 2.0 data positive 

4 GND Ground Power return ground 

5 USBA_1_USB3_1_RX_DN Input USB 3.0 data receive negative 

6 USBA_1_USB3_1_RX_DP Input USB 3.0 data receive positive 

7 GND Ground Signal return ground 

8 USBA_1_USB3_1_TX_DN Output USB 3.0 data transmit negative 

9 USBA_1_USB3_1_TX_DP Output USB 3.0 data transmit positive 

10,11,12,13 Shield Mounting Ground Ground Power return ground 

Table 25. USB Type-A (J8) connector pinout 

Pin # Net Name Direction Signal Description 

1 +V5P0V_USBA_2 Output VBUS power 

2 USBA_2_USB2_1_DN Bidirectional USB 2.0 data negative 

3 USBA_2_USB1_1_DP Bidirectional USB 2.0 data positive 

4 GND Ground Power return ground 

5 USBA_2_USB3_1_RX_DN Input USB 3.0 data receive negative 

6 USBA_2_USB3_1_RX_DP Input USB 3.0 data receive positive 

https://software.intel.com/en-us/intel-joule-getting-started
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Pin # Net Name Direction Signal Description 

7 GND Ground Signal return ground 

8 USBA_2_USB3_1_TX_DN Output USB 3.0 data transmit negative 

9 USBA_2_USB3_1_TX_DP Output USB 3.0 data transmit positive 

10,11,12,13 Shield Mounting Ground Ground Power return ground 

14.2 USB Type-C Connector 

A USB mux device (U6) provides cable reversibility functions for the USB Type-C connector while 

load switch (U17) provide 300ma from the +5P0V rail for CC lines (+5VP0V_VCONN) and load 

switch (U22) provides 900 mA from the +5P0V rail for On-The-Go service. 

Table 26. USB type-C connector pinout 

Pin # Net Name Direction Signal Description 

A1 GND Ground Ground 

A2 USBC_USB3_0_MUX1_TX_DP 
Output USB 3.0 data transmit positive, from 

USB 3.0 2:1 mux 

A3 USBC_USB3_0_MUX1_TX_DN 
Output USB 3.0 data transmit negative, 

from USB 3.0 2:1 mux 

A4 +VBUS_USBC 
Bidirectional USB Type-C VBUS power source or 

sink 

A5 USB_TYPC_CONN_CC1 Bidirectional USB type-C configuration channel 1 

A6 USBC_USB2_0_DP Bidirectional USB 2.0 data positive 

A7 USBC_USB2_0_DN Bidirectional USB 2.0 data negative 

A8 TP_USB_TYPC_SBU1_CONN Bidirectional Test Point 

A9 +VBUS_USBC 
Bidirectional USB Type-C VBUS power source or 

sink 

A10 USBC_USB3_0_MUX2_RX_DN 
Input USB 3.0 data receive negative, from 

USB 3.0 2:1 mux 

A11 USBC_USB3_0_MUX2_RX_DP 
Input USB 3.0 data receive positive, from 

USB 3.0 2:1 mux 

A12 GND Ground Ground 

B1 GND Ground Ground 

B2 USBC_USB3_0_MUX2_TX_DP 
Output USB 3.0 data transmit positive, from 

USB 3.0 2:1 mux 

B3 USBC_USB3_0_MUX2_TX_DN 
Output USB 3.0 data transmit negative, 

from USB 3.0 2:1 mux 

B4 +VBUS_USBC 
Bidirectional USB Type-C VBUS power source or 

sink 
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Pin # Net Name Direction Signal Description 

B5 USB_TYPC_CONN_CC2 Bidirectional USB Type-C configuration channel 2 

B6 USBC_USB2_0_DP Bidirectional Bidirectional 

B7 USBC_USB2_0_DN Bidirectional Bidirectional 

B8 TP_USB_TYPC_SBU2_CONN Bidirectional Test Point 

B9 +VBUS_USBC 
Bidirectional USB Type-C VBUS power source or 

sink 

B10 USBC_USB3_0_MUX1_RX_DN 
Input USB 3.0 data receive negative, from 

USB 3.0 2:1 mux 

B11 USBC_USB3_0_MUX1_RX_DP 
Input USB 3.0 data receive positive, from 

USB 3.0 2:1 mux 

B12 GND Ground Ground 
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15 License Text 

15.1 License 

THE WORK (AS DEFINED BELOW) IS PROVIDED UNDER THE TERMS OF THIS 

CREATIVE COMMONS PUBLIC LICENSE ("CCPL" OR "LICENSE"). THE WORK IS 

PROTECTED BY COPYRIGHT AND/OR OTHER APPLICABLE LAW. ANY USE OF THE 

WORK OTHER THAN AS AUTHORIZED UNDER THIS LICENSE OR COPYRIGHT LAW 

IS PROHIBITED. 

BY EXERCISING ANY RIGHTS TO THE WORK PROVIDED HERE, YOU ACCEPT AND 

AGREE TO BE BOUND BY THE TERMS OF THIS LICENSE. TO THE EXTENT THIS 

LICENSE MAY BE CONSIDERED TO BE A CONTRACT, THE LICENSOR GRANTS YOU 

THE RIGHTS CONTAINED HERE IN CONSIDERATION OF YOUR ACCEPTANCE OF 

SUCH TERMS AND CONDITIONS. 

1. Definitions 

a. "Adaptation" means a work based upon the Work, or upon the Work and other pre-

existing works, such as a translation, adaptation, derivative work, arrangement of music 

or other alterations of a literary or artistic work, or phonogram or performance and 

includes cinematographic adaptations or any other form in which the Work may be 

recast, transformed, or adapted including in any form recognizably derived from the 

original, except that a work that constitutes a Collection will not be considered an 

Adaptation for the purpose of this License. For the avoidance of doubt, where the Work 

is a musical work, performance or phonogram, the synchronization of the Work in 

timed-relation with a moving image ("synching") will be considered an Adaptation for the 

purpose of this License. 

b. "Collection" means a collection of literary or artistic works, such as encyclopedias and 

anthologies, or performances, phonograms or broadcasts, or other works or subject 

matter other than works listed in Section 1(f) below, which, by reason of the selection 

and arrangement of their contents, constitute intellectual creations, in which the Work is 

included in its entirety in unmodified form along with one or more other contributions, 

each constituting separate and independent works in themselves, which together are 

assembled into a collective whole. A work that constitutes a Collection will not be 

considered an Adaptation (as defined above) for the purposes of this License. 

c. "Distribute" means to make available to the public the original and copies of the Work 

or Adaptation, as appropriate, through sale or other transfer of ownership. 

d. "Licensor" means the individual, individuals, entity or entities that offer(s) the Work 

under the terms of this License. 

e. "Original Author" means, in the case of a literary or artistic work, the individual, 

individuals, entity or entities who created the Work or if no individual or entity can be 

identified, the publisher; and in addition (i) in the case of a performance the actors, 
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singers, musicians, dancers, and other persons who act, sing, deliver, declaim, play in, 

interpret or otherwise perform literary or artistic works or expressions of folklore; (ii) in 

the case of a phonogram the producer being the person or legal entity who first fixes the 

sounds of a performance or other sounds; and, (iii) in the case of broadcasts, the 

organization that transmits the broadcast. 

f. "Work" means the literary and/or artistic work offered under the terms of this License 

including without limitation any production in the literary, scientific and artistic domain, 

whatever may be the mode or form of its expression including digital form, such as a 

book, pamphlet and other writing; a lecture, address, sermon or other work of the same 

nature; a dramatic or dramatico-musical work; a choreographic work or entertainment in 

dumb show; a musical composition with or without words; a cinematographic work to 

which are assimilated works expressed by a process analogous to cinematography; a 

work of drawing, painting, architecture, sculpture, engraving or lithography; a 

photographic work to which are assimilated works expressed by a process analogous to 

photography; a work of applied art; an illustration, map, plan, sketch or three-

dimensional work relative to geography, topography, architecture or science; a 

performance; a broadcast; a phonogram; a compilation of data to the extent it is 

protected as a copyrightable work; or a work performed by a variety or circus performer 

to the extent it is not otherwise considered a literary or artistic work. 

g. "You" means an individual or entity exercising rights under this License who has not 

previously violated the terms of this License with respect to the Work, or who has 

received express permission from the Licensor to exercise rights under this License 

despite a previous violation. 

h. "Publicly Perform" means to perform public recitations of the Work and to 

communicate to the public those public recitations, by any means or process, including 

by wire or wireless means or public digital performances; to make available to the public 

Works in such a way that members of the public may access these Works from a place 

and at a place individually chosen by them; to perform the Work to the public by any 

means or process and the communication to the public of the performances of the 

Work, including by public digital performance; to broadcast and rebroadcast the Work 

by any means including signs, sounds or images. 

i. "Reproduce" means to make copies of the Work by any means including without 

limitation by sound or visual recordings and the right of fixation and reproducing 

fixations of the Work, including storage of a protected performance or phonogram in 

digital form or other electronic medium. 

2. Fair Dealing Rights. Nothing in this License is intended to reduce, limit, or restrict any uses 

free from copyright or rights arising from limitations or exceptions that are provided for in 

connection with the copyright protection under copyright law or other applicable laws. 

3. License Grant. Subject to the terms and conditions of this License, Licensor hereby grants You 

a worldwide, royalty-free, non-exclusive, perpetual (for the duration of the applicable copyright) 

license to exercise the rights in the Work as stated below: 

a. to Reproduce the Work, to incorporate the Work into one or more Collections, and to 

Reproduce the Work as incorporated in the Collections; 
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b. to create and Reproduce Adaptations provided that any such Adaptation, including any 

translation in any medium, takes reasonable steps to clearly label, demarcate or 

otherwise identify that changes were made to the original Work. For example, a 

translation could be marked "The original work was translated from English to Spanish," 

or a modification could indicate "The original work has been modified."; 

c. to Distribute and Publicly Perform the Work including as incorporated in Collections; 

and, 

d. to Distribute and Publicly Perform Adaptations. 

e. For the avoidance of doubt: 

i. Non-waivable Compulsory License Schemes. In those jurisdictions in which 

the right to collect royalties through any statutory or compulsory licensing 

scheme cannot be waived, the Licensor reserves the exclusive right to collect 

such royalties for any exercise by You of the rights granted under this License; 

ii. Waivable Compulsory License Schemes. In those jurisdictions in which the 

right to collect royalties through any statutory or compulsory licensing scheme 

can be waived, the Licensor waives the exclusive right to collect such royalties 

for any exercise by You of the rights granted under this License; and, 

iii. Voluntary License Schemes. The Licensor waives the right to collect royalties, 

whether individually or, in the event that the Licensor is a member of a 

collecting society that administers voluntary licensing schemes, via that society, 

from any exercise by You of the rights granted under this License. 

The above rights may be exercised in all media and formats whether now known or hereafter 

devised. The above rights include the right to make such modifications as are technically 

necessary to exercise the rights in other media and formats. Subject to Section 8(f), all rights not 

expressly granted by Licensor are hereby reserved. 

4. Restrictions. The license granted in Section 3 above is expressly made subject to and limited 

by the following restrictions: 

a. You may Distribute or Publicly Perform the Work only under the terms of this License. 

You must include a copy of, or the Uniform Resource Identifier (URI) for, this License 

with every copy of the Work You Distribute or Publicly Perform. You may not offer or 

impose any terms on the Work that restrict the terms of this License or the ability of the 

recipient of the Work to exercise the rights granted to that recipient under the terms of 

the License. You may not sublicense the Work. You must keep intact all notices that 

refer to this License and to the disclaimer of warranties with every copy of the Work You 

Distribute or Publicly Perform. When You Distribute or Publicly Perform the Work, You 

may not impose any effective technological measures on the Work that restrict the 

ability of a recipient of the Work from You to exercise the rights granted to that recipient 

under the terms of the License. This Section 4(a) applies to the Work as incorporated in 

a Collection, but this does not require the Collection apart from the Work itself to be 

made subject to the terms of this License. If You create a Collection, upon notice from 

any Licensor You must, to the extent practicable, remove from the Collection any credit 

as required by Section 4(b), as requested. If You create an Adaptation, upon notice from 
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any Licensor You must, to the extent practicable, remove from the Adaptation any credit 

as required by Section 4(b), as requested. 

b. If You Distribute, or Publicly Perform the Work or any Adaptations or Collections, You 

must, unless a request has been made pursuant to Section 4(a), keep intact all copyright 

notices for the Work and provide, reasonable to the medium or means You are utilizing: 

(i) the name of the Original Author (or pseudonym, if applicable) if supplied, and/or if the 

Original Author and/or Licensor designate another party or parties (e.g., a sponsor 

institute, publishing entity, journal) for attribution ("Attribution Parties") in Licensor's 

copyright notice, terms of service or by other reasonable means, the name of such party 

or parties; (ii) the title of the Work if supplied; (iii) to the extent reasonably practicable, 

the URI, if any, that Licensor specifies to be associated with the Work, unless such URI 

does not refer to the copyright notice or licensing information for the Work; and (iv) , 

consistent with Section 3(b), in the case of an Adaptation, a credit identifying the use of 

the Work in the Adaptation (e.g., "French translation of the Work by Original Author," or 

"Screenplay based on original Work by Original Author"). The credit required by this 

Section 4 (b) may be implemented in any reasonable manner; provided, however, that in 

the case of a Adaptation or Collection, at a minimum such credit will appear, if a credit 

for all contributing authors of the Adaptation or Collection appears, then as part of these 

credits and in a manner at least as prominent as the credits for the other contributing 

authors. For the avoidance of doubt, You may only use the credit required by this 

Section for the purpose of attribution in the manner set out above and, by exercising 

Your rights under this License, You may not implicitly or explicitly assert or imply any 

connection with, sponsorship or endorsement by the Original Author, Licensor and/or 

Attribution Parties, as appropriate, of You or Your use of the Work, without the separate, 

express prior written permission of the Original Author, Licensor and/or Attribution 

Parties. 

c. Except as otherwise agreed in writing by the Licensor or as may be otherwise permitted 

by applicable law, if You Reproduce, Distribute or Publicly Perform the Work either by 

itself or as part of any Adaptations or Collections, You must not distort, mutilate, modify 

or take other derogatory action in relation to the Work which would be prejudicial to the 

Original Author's honor or reputation. Licensor agrees that in those jurisdictions (e.g. 

Japan), in which any exercise of the right granted in Section 3(b) of this License (the right 

to make Adaptations) would be deemed to be a distortion, mutilation, modification or 

other derogatory action prejudicial to the Original Author's honor and reputation, the 

Licensor will waive or not assert, as appropriate, this Section, to the fullest extent 

permitted by the applicable national law, to enable You to reasonably exercise Your 

right under Section 3(b) of this License (right to make Adaptations) but not otherwise. 

5. Representations, Warranties and Disclaimer 

UNLESS OTHERWISE MUTUALLY AGREED TO BY THE PARTIES IN WRITING, 

LICENSOR OFFERS THE WORK AS-IS AND MAKES NO REPRESENTATIONS OR 

WARRANTIES OF ANY KIND CONCERNING THE WORK, EXPRESS, IMPLIED, 

STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION, WARRANTIES 

OF TITLE, MERCHANTIBILITY, FITNESS FOR A PARTICULAR PURPOSE, 

NONINFRINGEMENT, OR THE ABSENCE OF LATENT OR OTHER DEFECTS, 

ACCURACY, OR THE PRESENCE OF ABSENCE OF ERRORS, WHETHER OR NOT 
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DISCOVERABLE. SOME JURISDICTIONS DO NOT ALLOW THE EXCLUSION OF 

IMPLIED WARRANTIES, SO SUCH EXCLUSION MAY NOT APPLY TO YOU. 

6. Limitation on Liability. EXCEPT TO THE EXTENT REQUIRED BY APPLICABLE LAW, 

IN NO EVENT WILL LICENSOR BE LIABLE TO YOU ON ANY LEGAL THEORY FOR 

ANY SPECIAL, INCIDENTAL, CONSEQUENTIAL, PUNITIVE OR EXEMPLARY 

DAMAGES ARISING OUT OF THIS LICENSE OR THE USE OF THE WORK, EVEN IF 

LICENSOR HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. 

7. Termination 

a. This License and the rights granted hereunder will terminate automatically upon any 

breach by You of the terms of this License. Individuals or entities who have received 

Adaptations or Collections from You under this License, however, will not have their 

licenses terminated provided such individuals or entities remain in full compliance with 

those licenses. Sections 1, 2, 5, 6, 7, and 8 will survive any termination of this License. 

b. Subject to the above terms and conditions, the license granted here is perpetual (for the 

duration of the applicable copyright in the Work). Notwithstanding the above, Licensor 

reserves the right to release the Work under different license terms or to stop 

distributing the Work at any time; provided, however that any such election will not 

serve to withdraw this License (or any other license that has been, or is required to be, 

granted under the terms of this License), and this License will continue in full force and 

effect unless terminated as stated above. 

8. Miscellaneous 

a. Each time You Distribute or Publicly Perform the Work or a Collection, the Licensor 

offers to the recipient a license to the Work on the same terms and conditions as the 

license granted to You under this License. 

b. Each time You Distribute or Publicly Perform an Adaptation, Licensor offers to the 

recipient a license to the original Work on the same terms and conditions as the license 

granted to You under this License. 

c. If any provision of this License is invalid or unenforceable under applicable law, it shall 

not affect the validity or enforceability of the remainder of the terms of this License, and 

without further action by the parties to this agreement, such provision shall be reformed 

to the minimum extent necessary to make such provision valid and enforceable. 

d. No term or provision of this License shall be deemed waived and no breach consented 

to unless such waiver or consent shall be in writing and signed by the party to be 

charged with such waiver or consent. 

e. This License constitutes the entire agreement between the parties with respect to the 

Work licensed here. There are no understandings, agreements or representations with 

respect to the Work not specified here. Licensor shall not be bound by any additional 

provisions that may appear in any communication from You. This License may not be 

modified without the mutual written agreement of the Licensor and You. 
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f. The rights granted under, and the subject matter referenced, in this License were drafted 

utilizing the terminology of the Berne Convention for the Protection of Literary and 

Artistic Works (as amended on September 28, 1979), the Rome Convention of 1961, the 

WIPO Copyright Treaty of 1996, the WIPO Performances and Phonograms Treaty of 

1996 and the Universal Copyright Convention (as revised on July 24, 1971). These rights 

and subject matter take effect in the relevant jurisdiction in which the License terms are 

sought to be enforced according to the corresponding provisions of the implementation 

of those treaty provisions in the applicable national law. If the standard suite of rights 

granted under applicable copyright law includes additional rights not granted under this 

License, such additional rights are deemed to be included in the License; this License is 

not intended to restrict the license of any rights under applicable law. 

15.2 Creative Commons Notice 

Creative Commons is not a party to this License, and makes no warranty whatsoever in 

connection with the Work. Creative Commons will not be liable to You or any party on any legal 

theory for any damages whatsoever, including without limitation any general, special, incidental 

or consequential damages arising in connection to this license. Notwithstanding the foregoing two 

(2) sentences, if Creative Commons has expressly identified itself as the Licensor hereunder, it 

shall have all rights and obligations of Licensor. 

Except for the limited purpose of indicating to the public that the Work is licensed under the 

CCPL, Creative Commons does not authorize the use by either party of the trademark "Creative 

Commons" or any related trademark or logo of Creative Commons without the prior written 

consent of Creative Commons. Any permitted use will be in compliance with Creative Commons' 

then-current trademark usage guidelines, as may be published on its website or otherwise made 

available upon request from time to time. For the avoidance of doubt, this trademark restriction 

does not form part of this License. 

Creative Commons may be contacted at https://creativecommons.org/. 
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