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Technical Reference Manual
SLAU363–October 2011

MB-PRO-MVK MAVRK Module

1 Purpose of this Document

This guide explains the Modular and Versatile Reference Kit (MAVRK) Pro Motherboard in detail. A
developer should understand the features of the MAVRK Pro Motherboard after reading this guide. These
features include the ability to provide power, USB connectivity, and processor debugging for MAVRK
modules. This guide will explain the best practices for configuring the MAVRK Pro Motherboard,
connecting MAVRK modules to the MAVRK Pro Motherboard, and chaining the modules to make a
system. Note that the MAVRK Pro Motherboard works best when coupled with an MCU module and at
least one AFE/SCI combination module or an RF module. This guide will also include the hardware files
for the MAVRK Pro Motherboard.

2 EVM Overview

This section contains general information pertinent to this module.

2.1 EVM Description

Figure 1.

5SLAU363–October 2011 MB-PRO-MVK MAVRK Module
Submit Documentation Feedback

Copyright © 2011, Texas Instruments Incorporated

http://processors.wiki.ti.com/index.php/MCU-430F5438A-MVK_MAVRK_Module
http://processors.wiki.ti.com/index.php/MAVRK_AFE
http://processors.wiki.ti.com/index.php/MAVRK_SCI
http://processors.wiki.ti.com/index.php/MAVRK_RF
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLAU363


EVM Overview www.ti.com

The MB-PRO-MVK Pro Motherboard is the main platform to connect all other MAVRK modules. It can
host up to four types of modules, communications (RF), analog front end (AFE), and signal conditioning
(SCI), as well as versatile power supply boards through the Power Management Unit (PMU) slot. The
heart of the MAVRK Pro Motherboard is a MAVRK MCU module that initializes the motherboard and other
modules, and provides connectivity to a PC-based GUI application. This allows rapid prototyping of more
complex solutions on a single board using a single code environment.

2.2 Highlighted Products

The MAVRK Pro Motherboard features the following devices:

• UCD9081 Power Supply Sequencer and Monitor

• TPS73001 Single, Low Noise, 200mA, High PSRR, Adjustable LDO

• TPS79733 Single 50mA, 3.3V, Low Quiescent Current LDO w/ Power Good (PG) Output

• TPS2557 Precision Adjustable Current-Limited Power-Distribution Switch

• TPS63020 High Efficiency Single Inductor Buck-Boost Converter w/ 4A Switch

• CSD25401Q3 P-Channel NexFETâ„¢ Power MOSFET and CSD17313Q2 30V N Channel NexFETâ„¢
Power MOSFET

• SN75240 Dual USB Port Transient Suppressor

• TUSB3410 RS232/IrDA Serial-to-USB Converter

• PCA9534A Configurable Remote 8-Bit I2C and Low-Power I/O Expander with Interrupt Output

2.3 Block Diagram

Figure 2.

(Click here for the PDF of the motherboard)

2.4 EVM Wiki

[MAVRK Pro Motherboard Wiki]

2.5 EVM Landing Page

MAVRK Pro Motherboard Product Folder
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3 Hardware Description

3.1 Power Requirements

Typical configurations will use around 50-100mA on the 5V bus and 50-100mA on the 3.3V bus. The
MAVRK Pro Motherboard can be powered in a number of ways. The following table highlights the power
requirements for each:

Table 1: Pro Motherboard Power Sources

Table 1.

Power Source Min Voltage Max Voltage Over Current Trip

USB 4.5V 5.5V 1.0 Amp Typical

Wall In* 4.5V 5.5V 5.0 Amp Typical

SCI1 4.5V 5.5V 5.0 Amp Typical

SCI2 4.5V 5.5V 5.0 Amp Typical

SCI3 4.5V 5.5V 5.0 Amp Typical

SCI4 4.5V 5.5V 5.0 Amp Typical

• The outer ring of the Barrel connector is ground (GND), and the inner ring is 4.5 to 5.5V DC.

Note: The MAVRK team suggests the following External Wall Power Supply

The following external power brick is recommended for use with the MAVRK Pro Motherboard

• Vendor: CUI

• Part# EMSA050300-P5P-SZ

• Available via Digikey under part# T1088-P5P-ND

Figure 3.

3.2 Getting Started: Configuring the EVM

For the MAVRK Pro Motherboard to function, connect a MCU module, a USB cable, and a JTAG
debugger. If this Pro Motherboard is part of the MAVRK Starter Kit, please read the Getting Started with
your MAVRK Kit Guide. Otherwise, follow these steps:

1. With no power to the board (USB unplugged, JTAG FET unplugged, external power unplugged), and no
LEDs lit, plug the MCU module into the motherboard at the â€œMAVRK_MCUâ€ slot as shown below:
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Figure 4.

2. Install any other desired modules into the motherboard. In the image below, the AFE-BREAKOUT-MVK
module is installed.

Figure 5.

3. Plug in a FET debugger to the JTAG receptacle above the MCU module.
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Figure 6.

4. Plug in a USB cable to the motherboard and to the host PC. The mini USB end of the cable plugs into
the MAVRK Pro motherboard. The power LEDs should light as shown below:

Figure 7.

5. You are now ready to load compiled code into the motherboard. Please see the Software Description
section below.
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3.3 EVM Connectors, Fuses, and Switches

This section offers a quick tour of the connectors on the MAVRK Pro Motherboard. Refer to the image
below for location of the features.

Slots for Modules

• The four (4) pairs of vertical connectors at the top of the motherboard are the RF slots.

• The pair of very long vertical connectors in the center of the motherboard is the MCU slot.

• The four (4) pairs of horizontal connectors in the middle of the motherboard are the AFE slots.

• The four (4) pairs of horizontal connectors at the bottom of the motherboard are the SCI slots.

• The pair of horizontal connectors at the bottom center of the board is the PMU slot.

There are no fuses on the motherboard, but there are protection circuits. There is a fault detection circuit
in the PMU slot that uses the UCD9081. There are reverse polarity protection and overvoltage protection
circuits on each SCI slot, using the CSD25401Q3 NexFET power MOSFETs.

There are two RESET switches on the motherboard:

• The switch in the bottom right corner of slot MAVRK_RF2 is used to RESET the USB to Serial UART
converter. It can be used to reset the connection of the USB to the PC.

• The switch in the bottom right corner of the MAVRK_PMU slot is used to RESET the UCD9081 power
sequencer. It can be used to hold the power to the rest of the motherboard, or to cycle the power of
the system.

There are two USB mini-DIN receptacles on the motherboard:

• The one on the left side is tied to a USB-to-Serial UART converter and is used by processors that do
not have on-chip USB capabilities.

• The one on the right side is tied to the on-chip USB port of a processor with integrated USB.

Finally, there are two debugger ports on the MAVRK Pro Motherboard:

• The one on the top of the board is a JTAG debugger port for the MCU. The port will be commonly
used.

• The one on the bottom of the board is a programmer port for the UCD9081 power sequencer. This port
is not commonly used after the board is setup at production.
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Figure 8.

3.4 EVM Test Points

This diagram shows all the test points accessible on the MAVRK Pro Motherboard. A scope probe can
usually clamp onto these test points. Test points with a black insulator are ground (GND). There are two
ground pads for alligator clip connections, one on the lower right side and one on the upper left side.
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Figure 9.

3.5 EVM LEDs

There are a number of LEDs on the Pro Motherboard that signal different operational modes or faults of
the motherboard:

3.5.1 RED LEDs

RED LEDs signal a board fault or error. They are typically tied to power functions.

• The SCI 1-4 Fault LEDs signal an over current condition of 5A on the SCI slot.

• The Wall Power Fault LED signals an over current condition of 5A on the Wall Power input.

• The two USB Fault LEDs signal an over current condition of 1A on the USB ports.

3.5.2 RED / GREEN combination LEDs

In between the PMU slot and the MCU slot there are two pairs of RED and GREEN LEDs

• The RED/GREEN pair (located on the left side with the orange Test Point) signal a Power Good
(Green) or a Power Fault (Red) of the AVDD 5.5V power plane. Power Fault on the AVDD 5.5V line
signals an over current condition of 4.5A on the power plane (typically AFE and SCI slots).

• The RED/GREEN pair (located on the right side with the purple Test Point)signal a Power Good
(Green) or a Power Fault (Red) of the DVDD 3.3V power plane. Power Fault on the DVDD 3.3V line
signals an over current condition of 1.25A on the power plane (shared digitally with all the slots on the
motherboard).
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3.5.3 Module Select LEDs

For each module select there is an associated LED. This LED is lit when the Module Select is active,
signaling the slot the MCU is currently communicating. In typical operation, these LEDs will blink each
time the module is actively accessed.

Figure 10.

(Click here to see the LEDs in Silkscreen Mode)

4 Software Description

4.1 MAVRK Software Minimum Requirements
• IAR Embedded Workbench software or TI Code Composer Studio software installed on PC

• MSP-FET430UIF - MSP430 USB Debugging Interface

• USB Cable(A to Micro AB) to power the MAVRK Pro motherboard

• Windows XP SP3 or Windows 7

4.2 How to get the MAVRK Software

You will need the MAVRK Software repository installed on your PC. This repository will sync the MAVRK
firmware to your PC.

Please see Software Installation Guide.
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4.3 Where do I find the MAVRK Qt Demo Application?

An application to visual packet information from the embedded system can be found in the mavrk_qt_tool
software repository under the Released Version - QT Demo Application directory. Please see Software
Installation Guide for instructions on cloning the QT Tool project.

If you desire to create your own Qt demonstration, please reference the following resources:

• MAVRK Qt GUI SDK Installation Guide

• MAVRK Qt GUI Build Guide

4.4 Where do I find the Demo and Test Code?

From the software library, synchronized from the Gerrit server you will find:

• Driver code related to the specific part can be found in a folder under the
mavrk_embedded\Modular_EVM_Libraries\Components directory.

• Projects utilizing this part are located under the mavrk_embedded\Modular_EVM_Projects folder.

• Specific related projects for this part are:

5 Board Files

5.1 Bill of Materials (BOM)

Download a PDF of the bill of materials.

MB-PRO-MVK Bill of Materials

Figure 11.

5.2 Layout (PDF)

Download a PDF of additional board layers.

MB-PRO-MVK Board Top Silkscreen
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Figure 12.

5.3 Schematic (PDF)

Download a PDF of the schematic.

MB-PRO-MVK Schematic

Figure 13.

5.4 Fabrication Drawings (PDF)

Download a PDF of the fabrication drawing.

MB-PRO-MVK Fabrication Drawing
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Figure 14.

5.5 Request Gerber and Schematic files

To request Gerber or schematic files for the MB-PRO-MVK, please visit the MAVRK Gerber Request
webpage.

6 MAVRK Links

6.1 I want more info on MAVRK

MAVRK Home Page

6.2 I have MAVRK Questions

MAVRK Forum (Recommended):

6.3 I want more Technical Info on MAVRK Hardware

Table 2.

• Hardware Design Guide for MAVRK• Hardware Design Guide for MAVRK PMU Gas Gauge Sub-ModulesMCU Modules
• Hardware Design Guide for the• Hardware Design Guide for MAVRK• Hardware Design Guide for MAVRK uMAVRK Analog InterfacePMU High-Power DC/DCModules Sub-Modules • Hardware Design Guide for the

• Hardware Design Guide for MAVRK uMAVRK Power Interface• Hardware Design Guide for MAVRKPMU Charger Sub-Modules SCI Modules • Template - Hardware User's Guide
• Hardware Design Guide for MAVRK • Hardware Design Guide for MAVRKPMU DC/DC Sub-Modules SCI Sub-Modules

6.4 I want more Technical Info on MAVRK Software
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Table 3.

• Software - MAVRK Adding the Radio
• Adding a New TI Device to the Demo to Another Demo

MAVRK Qt Demo Application • MAVRK Qt GUI Build Guide • Software - MAVRK Embedded
• Demo Application - ADS1298 Demo • MAVRK Qt GUI SDK Installation Project Abstraction Layers

on MAVRK Guide • Software - MAVRK I2C Bus
• Demo Application - Sensors on • MAVRK Radio Network Functions

uMAVRK • MAVRK Software Developers Guide • Software - MAVRK SPI Bus
• Demo Application - TCA8418 on Functions• MAVRK Software Installation Guide

MAVRK • Software - MAVRK UART Functions• Running the TCA-8418 Demo (CCS)
• Demo Application - UART • Software - Main Processing Loop in• Running the TCA8418 Demo (IAR)Passthrough on MAVRK Standard MAVRK Applications• Software - API Documentation for• Demo Application - UART Receiver • Software - My First MAVRKMAVRK Embedded Softwareon MAVRK Application (Using Code Composer)Libraries
• Demo Application - Wireless • Software - My First MAVRK• Software - CC11xx, CC25xx, CC430Keyboard on MAVRK Application (Using IAR)Radio API Guide
• How to Convert a Project from IAR to • Software - Programming with• Software - CPU Power Down LogicCCS Elprotronic's FET-Pro430 Flashon Standard MAVRK Applications
• IAR Broken Options Error Programmer• Software - Coding Conventions for
• IAR Project Open Error • Software - Selecting the CCSMAVRK Software

Workspace Directory• MAVRK - TortoiseGit Frequently • Software - Customizing a Demo
Asked Questions • Software - Troubleshooting theProject

MAVRK COM Port Connection to QT• MAVRK Partners and Resources • Software - Doxygen Conventions for
• Software Design Guide for MAVRK• MAVRK Qt Demo Application User MAVRK Software

ModulesGuide
• Stellaris-ICDI Programming

6.5 I want to get a MAVRK board

MAVRK Home Page

7 Important Notices

7.1 ESD Precautions

7.2 Certifications

FCC and EMC test report for the MAVRK STK-PRO430-MVK Starter Kit, featuring the MB-PRO-MVK
motherboard

Eco-Info & Lead-Free Home

RoHS Compliant Solutions

Statement on Registration, Evaluation, Authorization of Chemicals (REACh)

7.3 Evaluation Board/Kit Important Notice

Texas Instruments (TI) provides the enclosed product(s) under the following conditions: This evaluation
board/kit is intended for use for ENGINEERING DEVELOPMENT, DEMONSTRATION, OR EVALUATION
PURPOSES ONLY and is not considered by TI to be a finished end-product fit for general consumer use.
Persons handling the product(s) must have electronics training and observe good engineering practice
standards. As such, the goods being provided are not intended to be complete in terms of required
design-, marketing-, and/or manufacturing-related protective considerations, including product safety and
environmental measures typically found in end products that incorporate such semiconductor components
or circuit boards. This evaluation board/kit does not fall within the scope of the European Union directives
regarding electromagnetic compatibility, restricted substances (RoHS), recycling (WEEE), FCC, CE or UL,
and therefore may not meet the technical requirements of these directives or other related directives.
Should this evaluation board/kit not meet the specifications indicated in the User's Guide, the board/kit
may be returned within 30 days from the date of delivery for a full refund. THE FOREGOING WARRANTY
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Important Notices www.ti.com

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. The user assumes all
responsibility and liability for proper and safe handling of the goods. Further, the user indemnifies TI from
all claims arising from the handling or use of the goods. Due to the open construction of the product, it is
the users responsibility to take any and all appropriate precautions with regard to electrostatic discharge.
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. TI currently deals with a variety of customers for products, and therefore our arrangement
with the user is not exclusive. TI assumes no liability for applications assistance, customer product design,
software performance, or infringement of patents or services described herein. Please read the Users
Guide and, specifically, the Warnings and Restrictions notice in the Users Guide prior to handling the
product. This notice contains important safety information about temperatures and voltages. For additional
information on TIs environmental and/or safety programs, please contact the TI application engineer or
visit www.ti.com/esh. No license is granted under any patent right or other intellectual property right of TI
covering or relating to any machine, process, or combination in which such TI products or services might
be or are used.

7.4 FCC Warning

This evaluation board/kit is intended for use for ENGINEERING DEVELOPMENT, DEMONSTRATION,
OR EVALUATION PURPOSES ONLY and is not considered by TI to be a finished end-product fit for
general consumer use. It generates, uses, and can radiate radio frequency energy and has not been
tested for compliance with the limits of computing devices pursuant to part 15 of FCC rules, which are
designed to provide reasonable protection against radio frequency interference. Operation of this
equipment in other environments may cause interference with radio communications, in which case the
user at his own expense will be required to take whatever measures may be required to correct this
interference.

7.5 EVM Warnings and Restrictions

It is important to operate this EVM within the input voltage range of –2.5V to +5V and the output voltage
range of 0V to 5V. Exceeding the specified input range may cause unexpected operation and/or
irreversible damage to the EVM. If there are questions concerning the input range, please contact a TI
field representative prior to connecting the input power. Applying loads outside of the specified output
range may result in unintended operation and/or possible permanent damage to the EVM. Please consult
the EVM User's Guide prior to connecting any load to the EVM output. If there is uncertainty as to the load
specification, please contact a TI field representative. During normal operation, some circuit components
may have case temperatures greater than +30°C. The EVM is designed to operate properly with certain
components above +30°C as long as the input and output ranges are maintained. These components
include but are not limited to linear regulators, switching transistors, pass transistors, and current sense
resistors. These types of devices can be identified using the EVM schematic located in the EVM User's
Guide. When placing measurement probes near these devices during operation, please be aware that
these devices may be very warm to the touch.

Table 4.

For technical support on MAVRK please post your questions on
The MAVRK Toolbox Forum . Please post only comments about

the article MB-PRO-MVK MAVRK Module here.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI’s terms and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI’s standard
warranty. Testing and other quality control techniques are used to the extent TI deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

TI assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other TI intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from TI under the patents or other intellectual property of TI.

Reproduction of TI information in TI data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. TI is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of TI products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. TI is not
responsible or liable for any such statements.

TI products are not authorized for use in safety-critical applications (such as life support) where a failure of the TI product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of TI products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify TI and its representatives against any damages arising out of the use of TI products in
such safety-critical applications.

TI products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by TI as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of TI products which TI has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

TI products are neither designed nor intended for use in automotive applications or environments unless the specific TI products are
designated by TI as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Audio www.ti.com/audio Communications and Telecom www.ti.com/communications

Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers

Data Converters dataconverter.ti.com Consumer Electronics www.ti.com/consumer-apps

DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy

DSP dsp.ti.com Industrial www.ti.com/industrial

Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical

Interface interface.ti.com Security www.ti.com/security

Logic logic.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense

Power Mgmt power.ti.com Transportation and Automotive www.ti.com/automotive

Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com

OMAP Mobile Processors www.ti.com/omap

Wireless Connectivity www.ti.com/wirelessconnectivity

TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2011, Texas Instruments Incorporated
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