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This work is licensed under the Creative Commons Attribution-Share Alike 3.0 Unported
License. To view a copy of this license, visit http://creativecommons.org/licenses/by-
sa/3.0/ or send a letter to Creative Commons, 171 Second Street, Suite 300, San
Francisco, California, 94105, USA.

All derivative works are to be attributed to Gerald Coley of BeagleBoard.org.

For more information, see http://creativecommons.org/license/results-
one?license code=by-sa

Send all comments and errors concerning this document to the author at
gerald@beagleboard.org

For other questions you may contact Gerald at:

Gerald Coley
Texas Instruments
12500 T1 Blvd. Dallas, Tx 75243
g-coleyl@ti.com

All information in this document is subject to change without notice.
For an up to date version of this document refer to:

http://circuitco.com/support/index.php?title=BeagleBoneBlack#LATEST PRODUC
TION FILES .28A5A.29
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BEAGLEBONE DESIGN

These design materials referred to in this document are *NOT SUPPORTED* and DO NOT
constitute a reference design. Only “community” support is allowed via resources at
BeagleBoard.org/discuss.

THERE IS NO WARRANTY FOR THE DESIGN MATERIALS, TO THE EXTENT
PERMITTED BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN
WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES PROVIDE THE
DESIGN MATERIALS “AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER
EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE DESIGN
MATERIALS IS WITH YOU. SHOULD THE DESIGN MATERIALS PROVE DEFECTIVE,
YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR
CORRECTION.

This board was designed as an evaluation and development tool. It was not designed with any
other application in mind. As such, the design materials that are provided which include
schematic, BOM, and PCB files, may or may not be suitable for any other purposes. If used, the
design material becomes your responsibility as to whether or not it meets your specific needs or
your specific applications and may require changes to meet your requirements.
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BEAGLEBONE BLACK ADDITIONAL TERMS

BeagleBoard.org, Circuitco, LLC, and BeagleBoard.org (Supplier) provide the enclosed
BeagleBone under the following conditions:

The user assumes all responsibility and liability for proper and safe handling of the
goods. Further, the user indemnifies Supplier from all claims arising from the handling
or use of the goods.

Should the BeagleBone not meet the specifications indicated in the System Reference
Manual, the BeagleBone may be returned within 90 days from the date of delivery to the
distributor of purchase for a full refund. THE FOREGOING LIMITED WARRANTY IS THE
EXCLUSIVE WARRANTY MADE BY SELLER TO BUYER AND IS IN LIEU OF ALL OTHER
WARRANTIES, EXPRESSED, IMPLIED, OR STATUTORY, INCLUDING ANY WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE. EXCEPT TO
THE EXTENT OF THE INDEMNITY SET FORTH ABOVE, NEITHER PARTY SHALL BE
LIABLE TO THE OTHER FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES.

Please read the System Reference Manual and, specifically, the Warnings and Restrictions
notice in the Systems Reference Manual prior to handling the product. This notice contains
important safety information about temperatures and voltages.

No license is granted under any patent right or other intellectual property right of Supplier
covering or relating to any machine, process, or combination in which such Supplier products
or services might be or are used. The Supplier currently deals with a variety of customers for
products, and therefore our arrangement with the user is not exclusive. The Supplier assume
no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein.

UNITED STATES FCC AND CANADA IC REGULATORY COMPLIANCE
INFORMATION

The BeagleBone is annotated to comply with Part 15 of the FCC Rules.
Operation is subject to the following two conditions: (1) This device may not cause
harmful interference, and (2) this device must accept any interference received,
including interference that may cause undesired operation. Changes or
modifications not expressly approved by the party responsible for compliance could
void the user’s authority to operate the equipment.

This Class A or B digital apparatus complies with Canadian ICES-003. Changes or
modifications not expressly approved by the party responsible for compliance could
void the user's authority to operate the equipment. Cet appareil numérique de la
classe A ou B est conforme a la norme NMB-003 du Canada. Les changements ou
les modifications pas expressément approuvés par la partie responsible de la
conformité ont pu vider I'autorité de I'utilisateur pour actionner I'équipement.
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BEAGLEBONE WARNINGS,
RESTRICTIONS AND
DISCLAIMERS

For Feasibility Evaluation Only, in Laboratory/Development Environments. The
BeagleBone Black is not a complete product. It is intended solely for use for preliminary
feasibility evaluation in laboratory/development environments by technically qualified
electronics experts who are familiar with the dangers and application risks associated with
handling electrical mechanical components, systems and subsystems. It should not be
used as all or part of a finished end product.

Your Sole Responsibility and Risk you acknowledge, represent, and agree that:

1. You have unique knowledge concerning Federal, State and local regulatory
requirements (including but not limited to Food and Drug Administration regulations, if
applicable) which relate to your products and which relate to your use (and/or that of
your employees, affiliates, contractors or designees) of the BeagleBone for evaluation,
testing and other purposes.

2. You have full and exclusive responsibility to assure the safety and compliance of your
products with all such laws and other applicable regulatory requirements, and also to
assure the safety of any activities to be conducted by you and/or your employees,
affiliates, contractors or designees, using the BeagleBone. Further, you are
responsible to assure that any interfaces (electronic and/or mechanical) between the
BeagleBone and any human body are designed with suitable isolation and means to
safely limit accessible leakage currents to minimize the risk of electrical shock hazard.

3. Since the BeagleBone is not a completed product, it may not meet all applicable
regulatory and safety compliance standards which may normally be associated with
similar items. You assume full responsibility to determine and/or assure compliance
with any such standards and related certifications as may be applicable. You will
employ reasonable safeguards to ensure that your use of the BeagleBone will not
result in any property damage, injury or death, even if the BeagleBone should fail to
perform as described or expected.

Certain Instructions. It is important to operate the BeagleBone Black within Supplier’s
recommended specifications and environmental considerations per the user guidelines.
Exceeding the specified BeagleBone ratings (including but not limited to input and output
voltage, current, power, and environmental ranges) may cause property damage, personal
injury or death. If there are questions concerning these ratings please contact the Supplier
representative prior to connecting interface electronics including input power and intended
loads. Any loads applied outside of the specified output range may result in unintended
and/or inaccurate operation and/or possible permanent damage to the BeagleBone and/or
interface electronics. Please consult the System Reference Manual prior to connecting any
load to the BeagleBone output. If there is uncertainty as to the load specification, please
contact the Supplier representative. During normal operation, some_circuit components
may have case temperatures greater than 60 C as long as the input and output are
maintained at a normal ambient operating temperature. These components include but are
not limited to linear requlators, switching transistors, pass transistors, and current sense
resistors which can be identified using the BeagleBone schematic located at the link in the
BeagleBone System Reference Manual. When placing measurement probes near these
devices during normal operation, please be aware that these devices may be very warm to
the touch. As with all electronic evaluation tools, only qualified personnel knowledgeable in
electronic_measurement_and diagnostics normally found in_development environments
should use the BeagleBone.

Agreement to Defend, Indemnify and Hold Harmless. You agree to defend, indemnify
and hold the Suppliers, its licensors and their representatives harmless from and against
any and all claims, damages, losses, expenses, costs and liabilities (collectively,
"Claims") arising out of or in connection with any use of the BeagleBone that is not in
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accordance with the terms of the agreement. This obligation shall apply whether Claims
arise under law of tort or contract or any other legal theory, and even if the BeagleBone
fails to perform as described or expected.

Safety-Critical or Life-Critical Applications. If you intend to evaluate the components for possible
use in safety critical applications (such as life support) where a failure of the Supplier's product
would reasonably be expected to cause severe personal injury or death, such as devices which are
classified as FDA Class |ll or similar classification, then you must specifically notify Suppliers of
such intent and enter into a separate Assurance and Indemnity Agreement.

Mailing Address:

BeagleBoard.org

1380 Presidential Dr. #100
Richardson, TX 75081
U.S.A.

WARRANTY: The BeagleBone Black Assembly as purchased is warranted against defects in
materials and workmanship for a period of 90 days from purchase. This warranty does not cover
any problems occurring as a result of improper use, modifications, exposure to water, excessive
voltages, abuse, or accidents. All boards will be returned via standard mail if an issue is found. If
no issue is found or express return is needed, the customer will pay all shipping costs.

Before returning the board, please visit
BeagleBoard.org/support

For up to date SW images and technical information refer to
http://circuitco.com/support/index.php?title=BeagleBoneBlack

All support for this board is provided via community support at
www.beagleboard.org/discuss

To return a defective board for repair, please request an RMA at
http://beagleboard.org/support/rma

Please DO NOT return the board without approval from the
RMA team first.

All boards received without RMA approval will not be worked on.
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1.0 Introduction

This document is the System Reference Manual for the BeagleBone Black and covers
its use and design. The board will primarily be referred to in the remainder of this
document simply as the board, although it may also be referred to as the BeagleBone
Black as a reminder. There are also references to the original BeagleBone as well, and
will be referenced as simply BeagleBone.

This design is subject to change without notice as we will work to keep improving the
design as the product matures based on feedback and experience. Software updates will
be frequent and will be independent of the hardware revisions and as such not result in a
change in the revision number.

Make sure you check the support Wiki frequently for the most up to date information.

http://circuitco.com/support/index.php?title=BeagleBoneBlack

2.0 Change History

This section describes the change history of this document and board. Document changes
are not always a result of a board change. A board change will always result in a
document change.

ﬁ bqule Page 13 of 126 @>m9|eme



http://circuitco.com/support/index.php?title=BeagleBoneBlack

REF: BBONEBLK_SRM BeagleBone Black System Rev C
Reference Manual

2.1  Document Change History

Table 1. Change History

-

Preliminary January 4, 2013
A5 Production release January 8.2013 GC
1. Added information on Power button and the battery access
A5.1 points. April 12013 GC
Final production released version.
Edited version.

Added numerous pictures of the Rev A5A board. April 23 2013 GC
Updated serial number locations.
Corrected the feature table for 4 UARTS April 30, 2013 GC
Corrected eMMC pin table to match other tables in the
manual.

Corrected revision listed in section 2. Rev A5A is the initial
production release.

Added all the locations of the serial numbers

Made additions to the compatibility list.

Corrected Table 7 for LED GPIO pins. May 12, 2013 GC
Fixed several typos.

Added some additional information about LDOs and Step-
Down converters.

Added short section on HDMI.

Release of the A5B version.

The LEDS were dimmed by changing the resistors. May 20, 2013 GC
The serial termination mode was incorporated into the PCB.
Added information on Rev A5C

Added PRU/ICSS options to tables for P8 and P9.

Added section on USB Host June 16, 2013
Correct modes on Table 15.
Fixed a few typos

Updated assembly revision to A6.
PCB change to add buffer to the reset line and ground the August 9, 2013 GC
Ab.7 oscillator GND pin.

Added resistor on PCB for connection of OSC_GND to
board GND.

Added Rev A6 changes. October 11, 2013 GC
Added Rev A6A changes December 17, 2013 GC
Changed the processor to the AM3358BZCZ January 20, 2013 GC
Changed the eMMC from 2GB to 4GB. March 21,2014 GC
Added additional supplier to DDR2 and eMMC.
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A5.3

Sl E el I
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2.2  Board Changes

221 RevC
e Changed the eMMC from 2GB to 4GB.

2GB devices are getting harder to get as they are being phased out. This required us to
move to 4GB. We now have two sources for the device. This will however, require an
increase in the price of thebaord.

222 RevB
e Changed the processor to the AM3358BZCZ100.
2.2.3 Rev AGA

e Added connection from 32KHz OSC_GND to system ground and changed C106
to 1uF.

e Changes C25 to 2.2uF. This resolved an issue we were seeing in a few boards
where the board would not boot in 1 in 20 tries.

e Change required PCB revision to B6.

224 Rev Ab

e In random instances there could be a glitch in the SYS_RESETn signal from the
processor where the SYS_RESETnN signal was taken high for a momentary
amount of time before it was supposed to. To prevent this, the signal was ORed
with the PORZn (Power On reset).

e Noise issues were observed in other design where the clock oscillator was getting
hit due to a suspected issue in ground bounce. A zero ohm resistor was added to
connect the OSC_GND to the system ground.

There are no new features added as a result of these changes.

2.25 Rev A5C

We were seeing some fallout in production test where we were seeing some jitter on the
HDMI display test. It started showing up on out second production run. R46, R47, R48

were changed to 0 ohm from 33 ohm. R45 was taken from 330 ohm to 22 ohm.

We do not know of any boards that were shipped with this issue as this issue was caught
in production test. No impact on features or functionality resulted from this change.
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2.2.6 RevA5B

There is no operational difference between the Rev A5A and the Rev A5B. There were
two changes made to the A5B version.

e Due to complaints about the brightness of the LEDs keeping people awake at
night, the LEDs were dimmed. Resistors were changed from 820 ohms to 4.75K
ohms.

e The PCB revision was updated to incorporate the hand mod that was being done
on the board during manufacturing. The resistor was incorporated into the next
revision of the PCB.

The highest supported resolution is now listed as 1920x1080@24Hz. This was not a
result of any hardware changes but only updated software. The AS5A version also
supports this resolution.

2.2.7 Rev A5A

This is the initial production release of the board. We will be tracking changes from this
point forward.
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3.0 Connecting Up Your BeagleBone Black

This section provides instructions on how to hook up your board. Two scenarios will be
discussed:

1) Tethered to a PC and
2) As a standalone development platform in a desktop PC configuration.

3.1 What’s In the Box
In the box you will find three main items as shown in Figure 1.

e BeagleBone Black
e miniUSB to USB Type A Cable
e Instruction card with link to the support WIKI address.

This is sufficient for the tethered scenario and creates an out of box experience where the
board can be used immediately with no other equipment needed.

Figure 1. In The Box
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3.2 Main Connection Scenarios

This section will describe how to connect the board for use. This section is basically a
slightly more detailed description of the Quick Start Guide that came in the box. There is
also a Quick Start Guide document on the board that should also be referred to. The
intent here is that someone looking t purchase the board will be able to read this section
and get a good idea as to what the initial set up will be like.

The board can be configured in several different ways, but we will discuss the two most
common scenarios as described in the Quick Start Guide card that comes in the box.

e Tethered to a PC via the USB cable
o Board is accessed as a storage drive
o Or a RNDIS Ethernet connection.
e Standalone desktop
o Display
o Keyboard and mouse
o External 5V power supply

Each of these configurations is discussed in general terms in the following sections.

For an up-to-date list of confirmed working accessories please go to
http://circuitco.com/support/index.php?title=BeagleBone_Black_Accessories

3.3 Tethered To A PC

In this configuration, the board is powered by the PC via the provided USB cable--no
other cables are required. The board is accessed either as a USB storage drive or via the
browser on the PC. You need to use either Firefox or Chrome on the PC, IEx will not
work properly. Figure 2 shows this configuration.

Provided USB Cable

Figure 2. Tethered Configuration
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All the power for the board is provided by the PC via the USB cable. In some instances,
the PC may not be able to supply sufficient power for the board. In that case, an external
5VDC power supply can be used, but this should rarely be necessary.

3.3.1 Connect the Cable to the Board

1. Connect the small connector on the USB cable to the board as shown in Figure 4.
The connector is on the bottom side of the board.

mMeerPR2AASAS cac22n0 000
288 a B T L )

I 6d

Figure 3. USB Connection to the Board

2. Connect the large connector of the USB cable to your PC or laptop USB port.

3. The board will power on and the power LED will be on as shown in Figure 4
below.

POWER LED

'1513BBBK 0001

4 SR+ 4

10/100 Ethernet
[Tl AL

w i -

Figure 4. Board Power LED
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4. When the board starts to the booting process started by the process of applying
power, the LEDs will come on in sequence as shown in Figure 5 below. It will
take a few seconds for the status LEDs to come on, so be patient. The LEDs will
be flashing in an erratic manner as it begins to boot the Linux kernel.

POWER LED

1513BBBK 0001

. == J
10/100 Ethernet
< [l ALy
i = =

-

-
-
-
-

2

Figure 5. Board Boot Status

3.3.2 Accessing the Board as a Storage Drive

The board will appear around a USB Storage drive on your PC after the kernel has
booted, which will take a round 10 seconds. The kernel on the board needs to boot before
the port gets enumerated. Once the board appears as a storage drive, do the following:

1) Open the USB Drive folder.

2) Click on the file named start.html

3) The file will be opened by your browser on the PC and you should get a display
showing the Quick Start Guide.

4) Your board is now operational! Follow the instructions on your PC screen.
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3.4  Standalone w/Display and Keyboard/Mouse

In this configuration, the board works more like a PC, totally free from any connection to
a PC as shown in Figure 6. It allows you to create your code to make the board do
whatever you need it to do. It will however require certain common PC accessories.
These accessories and instructions are described in the following section.

Figure 6. Desktop Configuration

Optionally an Ethernet cable can also be used for network access.

3.4.1 Required Accessories

In order to use the board in this configuration, you will need the following accessories:

e (1) 5VvDC 1A power supply

e (1) HDMI monitor or a DVI-D monitor. (NOTE: Only HDMI will give you audio
capability).

e (1) Micro HDMI to HDMI cable or a Micro HDMI to DVI-D adapter.

e (1) USB wireless keyboard and mouse combo.

e (1) USB HUB (OPTIONAL). The board has only one USB host port, so you may
need to use a USB Hub if your keyboard and mouse requires two ports.
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For an up-to-date list of confirmed working accessories please go to
http://circuitco.com/support/index.php?title=BeagleBone_Black_Accessories

3.4.2 Connecting Up the Board

1. Connect the big end of the HDMI cable as shown in Figure 7 to your HDMI
monitor. Refer to your monitor Owner’s Manual for the location of your HDMI
port. If you have a DVI-D Monitor go to Step 3, otherwise proceed to Step 4.

Figure 7. Connect microHDMI Cable to the Monitor

2. If you have a DVI-D monitor you must use a DVI-D to HDMI adapter in addition
to your HDMI cable. An example is shown in Figure 8 below from two
perspectives. If you use this configuration, you will not have audio support.

To microHDMI
Cable

To the Monitor /

Figure 8. DVI-D to HDMI Adapter

3. If you have a single wireless keyboard and mouse combination such as seen in
Figure 9 below, you need to plug the receiver in the USB host port of the board as
shown in Figure 10.
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&

Figure 9. Wireless Keyboard and Mouse Combo

Receiver =

Figure 10. Connect Keyboard and Mouse Receiver to the Board

If you have a wired USB keyboard requiring two USB ports, you will need a HUB
similar to the ones shown in Figure 11. You may want to have more than one port for

other devices. Note that the board can only supply up to 500mA, so if you plan to load it
down, it will need to be externally powered.

Figure 11. Keyboard and Mouse Hubs

4. Connect the Ethernet Cable

If you decide you want to connect to your local area network, an Ethernet cable can be
used. Connect the Ethernet Cable to the Ethernet port as shown in Figure 12. Any

standard 100M Ethernet cable should work.
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Ethernet Cable
& /Connecﬁon

Figure 12. Ethernet Cable Connection

3.4.3 Apply Power

The final step is to plug in the DC power supply to the DC power jack as shown in
Figure 13 below.

Figure 13. External DC Power

5. The cable needed to connect to your display is a microHDMI to HDMI. Connect
the microHDMI connector end to the board at this time. The connector is on the
bottom side of the board as shown in Figure 14 below.
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microHDMI to HDMI Cable /
<

Figure 14. Connect microHDMI Cable to the Board

The connector is fairly robust, but we suggest that you not use the cable as a leash for
your Beagle. Take proper care not to put too much stress on the connector or cable.

6. Booting the Board

As soon as the power is applied to the board, it will start the booting up process.
When the board starts to boot the LEDs will come on in sequence as shown in Figure
15 below. It will take a few seconds for the status LEDs to come on, so be patient.
The LEDs will be flashing in an erratic manner as it boots the Linux kernel.

POWER LED

1513BBBK 0001

10/100 Ethernet

< [Tl Ay
v W s :

) =

bt 1 v R -!E b

S CS:,E:. L=t
(N ] :

Figure 15. Board Boot Status

While the four user LEDS can be over written and used as desired, they do have specific
meanings in the image that is shipped with the board once the Linux kernel has booted.
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e USERQO is the heartbeat indicator from the Linux kernel.

e USER1 turns on when the microSD card is being accessed

e USERZ2 is an activity indicator. It turns on when the kernel is not in the idle loop.
e USERS3 turns on when the onboard eMMC is being accessed.

7. A Booted System

1. The board will have a mouse pointer appear on the screen as it enters the Linux
boot step. You may have to move the physical mouse to get the mouse pointer to
appear. The system can come up in the suspend mode with the HDMI port in a
sleep mode.

2. After a minute or two a login screen will appear. You do not have to do anything
at this point.

3. After a minute or two the desktop will appear. It should be similar to the one
shown in Figure 16. HOWEVER, it will change from one release to the next, so
do not expect your system to look exactly like the one in the figure, but it will be
very similar.

4. And at this point you are ready to go! Figure 16 shows the desktop after booting.

‘@ Applications Places System () Satjan 1, 1:111AM [&
€ Aep ystem ()

BEAGLEBONE

Figure 16. Desktop Screen
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4.0 BeagleBone Black Overview

The BeagleBone Black is the latest addition to the BeagleBoard.org family and like its
predecessors, is designed to address the Open Source Community, early adopters, and
anyone interested in a low cost ARM Cortex-A8 based processor.

It has been equipped with a minimum set of features to allow the user to experience the
power of the processor and is not intended as a full development platform as many of the
features and interfaces supplied by the processor are not accessible from the BeagleBone
Black via onboard support of some interfaces. It is not a complete product designed to do
any particular function. It is a foundation for experimentation and learning how to
program the processor and to access the peripherals by the creation of your own software
and hardware.

It also offers access to many of the interfaces and allows for the use of add-on boards
called capes, to add many different combinations of features. A user may also develop
their own board or add their own circuitry.

BeagleBone Black is manufactured and warranted by Circuitco LLC in Richardson Texas
for the benefit of the community and its supporters. In addition, Circuitco provides the
RMA support for the BeagleBone Black.

Jason Kridner of Texas Instruments handles the community promotions and is the
spokesman for BeagleBoard.org.

The board is designed by Gerald Coley, an employee of Texas Instruments and a charter
member of the BeagleBoard.org community.

The PCB layout was done by Circuitco and Circuitco is the sole funder of its
development and transition to production.

The Software is written and supported by the thousands of community members,
including Jason Kridner, employees of Texas Instruments, DigiKey, and Circuitco.
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4.1  BeagleBone Compatibility

The board is intended to be compatible with the original BeagleBone as much as
possible. There are several areas where there are differences between the two designs.
These differences are listed below, along with the reasons for the differences.

e Sitara AM3358BZCZ100, 1GHZ, processor.
o Sorry, we just had to make it faster.
e 512MB DDR3L
o Cost reduction
o Performance boost
o Memory size increase
o Lower power
e No Serial port by default.
o Cost reduction
o Can be added by buying a TTL to USB Cable that is widely available
o Single largest cost reduction action taken
e No JTAG emulation over USB.
o Cost reduction. JTAG header is not populated, but can easily be mounted.
e EEPROM Reduced from 32KB to 4KB
o Cost Reduction
e Onboard Managed NAND (eMMC)
o 4GB
o Cost reduction
o Performance boost x8 vs. x4 bits
o Performance boost due to deterministic properties vs. microSD card
e GPMC bus may not be accessible from the expansion headers in some cases
o Result of eMMC on the main board
o Signals are still routed to the expansion connector
o If eMMC is not used, signals can be used via expansion if eMMC is held
in reset
e There may be 10 less GPIO pins available
o Result of eMMC
o If eMMC is not used, could still be used
e The power expansion header, for battery and backlight, has been removed
o Cost reduction, space reduction
o Four pins were added to provide access to the battery charger function.
e HDMI interface onboard
o Feature addition
o Audio and video capable
o Micro HDMI
e No three function USB cable
o Cost reduction
e GPIO3_21 hasa24.576 MHZ clock on it.
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o This is required by the HDMI Framer for Audio purposes. We needed to
run a clock into the processor to generate the correct clock frequency. The
pin on the processor was already routed to the expansion header. In order
not to remove this feature on the expansion header, it was left connected.
In order to use the pin as a GPIO pin, you need to disable the clock. While
this disables audio to the HDMI, the fact that you want to use this pin for
something else, does the same thing.
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4.2  BeagleBone Black Features and Specification

This section covers the specifications and features of the board and provides a high level
description of the major components and interfaces that make up the board.

Table 2 provides a list of the features.

Table 2. BeagleBone Black Features

| Feature
Sitara AM3358BZCZ100
Processor 1GHz, 2000 MIPS
Graphics Engine SGX530 3D, 20M Polygons/S
SDRAM Memory 512MB DDR3L 800MHZ
Onboard Flash | 4GB, 8bit Embedded MMC
PMIC TPS65217C PMIC regulator and one additional LDO.
Debug Support \ Optional Onboard 20-pin CT1 JTAG, Serial Header
Power Source miniUSB USB or DC 5VDC External Via Expansion
Jack Header
PCB | 347 x2.17 6 layers

% 1-Power, 2-Ethernet, 4-User Controllable LEDs

HS USB 2.0 Client Port ‘ Access to USBO, Client mode via miniUSB

HS USB 2.0 Host Port Access to USB1, Type A Socket, 500mA LS/FS/HS

Serial Port UARTO access via 6 pin 3.3V TTL Header. Header is populated

Ethernet 10/100, RJ45

SD/MMC Connector microSD , 3.3V

Reset Button
User Input Boot Button
Power Button

16b HDMI, 1280x1024 (MAX)

Video Out 1024x768,1280x720,1440%x900 ,1920x1080@24Hz
W/EDID Support
Audio Via HDMI Interface, Stereo

Power 5V, 3.3V, VDD_ADC(1.8V)
3.3V /O on all signals
MCcASPO, SPI1, 12C, GP1O(69 max), LCD, GPMC, MMC1, MMC2, 7
AIN(1.8V MAX), 4 Timers, 4 Serial Ports, CANO,
EHRPWM(0,2),XDMA Interrupt, Power button, Expansion Board 1D
(Up to 4 can be stacked)

1.4 0z (39.68 grams)

Refer to Section 6.1.7
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4.3  Board Component Locations

This section describes the key components on the board. It provides information on their
location and function. Familiarize yourself with the various components on the board.

4.3.1 Connectors, LEDs, and Switches

Figure 17 below shows the locations of the connectors, LEDs, and switches on the PCB
layout of the board.

5VDC
Battery "

Connections /Ethe met
; 5
[\ W °

Debug Serial

Figure 17. Connectors, LEDs and Switches

DC Power is the main DC input that accepts 5V power.

Power Button alerts the processor to initiate the power down sequence.
10/100 Ethernet is the connection to the LAN.

Serial Debug is the serial debug port.

USB Client is a miniUSB connection to a PC that can also power the board.
BOOT switch can be used to force a boot from the microSD card if the power is
cycled on the board, removing power and reapplying the power to the board..
There are four blue LEDS that 