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ABSTRACT
The ACTBP is a twist on the Capacitive Touch BoosterPack that features several capacitive touch
elements including a scroll wheel, button and proximity sensor, and nine LEDs that provide instant
feedback as users interact with the capacitive touch elements.
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1 ACTBP Hardware
The Audio Capacitive Touch BoosterPack is a plug-in board for the $9.99 MSP430™ LaunchPad™
development kit (MSP-EXP430G2 - sold separately).

Figure 1. Audio Capacitive Touch BoosterPack

The C5532/33/34/35 Family|TMS320C5535 DSP and TLV320AIC3204 CODEC on the Audio Capacitive
Touch BoosterPack provides MP3 player capabilities to the MSP430 LaunchPad. The onboard USB,
microSD card, organic light emitting diode (OLED) display, and headset interface make the ACTBP the
most attractive BoosterPack yet.

This BoosterPack also includes a pre-programmed MSP430G2553IN20 Value Line microcontroller that
provides a capacitive touch interface, a hardware universal asynchronous receiver/transmitter (UART)
interface to the C5535 DSP, and an easy, open-source MSP430 software.

Figure 2. Audio Capacitive Touch BoosterPack Block Diagram

eZdsp, MSP430, LaunchPad are trademarks of Texas Instruments.
All other trademarks are the property of their respective owners.
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2 Download
Download the ACTBP board files from Table 1.

Table 1. ACTBP Board Files

DOWNLOAD DESCRIPTION
ACTBP Schematics Schematics of the Audio Capacitive Touch BoosterPack
ACTBP Layout Layout of the Audio Capacitive Touch BoosterPack (Protel/Altium Format)

Audio Capacitive Touch BoosterPack Schematics, Layout, BOM in Protel/AltiumComplete Board Design Files Format

3 Hardware Features

3.1 Capacitive Touch
• Capacitive touch elements including scroll wheel, button and proximity sensor
• Nine onboard LEDs for instant feedback

3.2 C5535 DSP
• Texas Instruments TMS320C5535 Digital Signal Processor
• Texas Instruments TLV320AIC3204 Stereo Codec
• Texas Instruments TS3A225E Headset Detection and Switch
• microSD card connector
• USB 2.0 interface to C5535 processor
• Inter-integrated circuit (I2C) OLED display
• INA219 I2C current and power monitor
• TRRS Stereo Headset Jack
• MSP430 LaunchPad interface
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3.3 MSP430
• Texas Instruments MSP430G2553IN20 (provided in box)

– Pre-programmed with MP3 player host interface
– Low supply-voltage range: 1.8 to 3.6 V
– Ultra-low power consumption
– Universal Serial Communication Interface (USCI)

• Enhanced UART supporting auto baudrate detection (LIN)
– Up to 24 touch-sense-enabled I/O pins

3.4 Power
Power can be supplied by any of the following USB connectors:
• ACTBP USB connector

– Provides power to BoosterPack and LaunchPad (BoosterPack JP3 jumper must be populated)
– Required for USB Mass Storage Class operation

• MSP430 LaunchPad connector
– Provides power to LaunchPad and BoosterPack (BoosterPack JP3 jumper must be populated)
– LaunchPad J3 jumpers VCC, TEST, RST must be populated

• 3.6 V supplied to BoosterPack JP3
– Lowest-power option
– Provide constant 3.6 V to VCC_3V6

3.5 Audio
The ACTBP has a TRRS headset jack for stereo headset output and headset microphone input. To
support the various types of headsets, the TS3A225E Autonomous Audio Switch with Headset Type
Detection is connected in between the TRRS headset jack and the TLV320AIC3204 Stereo Audio Codec.

Figure 3. TRRS Headset Jack

TRRS Headset Pins
PIN NUMBER PIN NAME SIGNAL NAME

1 Tip HP_Left
2 Ring 1 HP_Right
3 Ring 2 MICP or GND (1)

4 Sleeve GND or MICP (1)

(1) The TS3A225E automatically detects and switches GND and MICP to Ring 2 and Sleeve depending on the headset connected.
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3.6 Communication

3.6.1 LaunchPad Interface Header
The ACTBP mounts to the J1 and J2 headers on the MSP430 LaunchPad through P4 and P3 headers,
respectively. When correctly connected, both USB connectors will point in the same direction. Most of the
interface pins connect the MSP430 to the capacitive touch pads and feedback LEDs. In addition, UART
signals from the MSP430 are connected to the C5535 DSP for host and client communication. MSP430
GPIOs P2.6_INT0 and P2.7_PWR_EN act as an interrupt to the DSP and as a power enable signal for the
BoosterPack board.

Table 2. Pin Number and Signal Names

PIN NUMBER SIGNAL NAME PIN NUMBER SIGNAL NAME
P4:1 VCC_430 (3.6 V) P3:1 GND
P4:2 P1.0 P3:2 430_P2.6_INT0 (Interrupt to C5535:INT0)
P4:3 P1.1_RX (MSP430 UART RX) P3:3 P2.7_PWR_EN (BoosterPack Power Enable)
P4:4 P1.2_TX (MSP430 UART TX) P3:4 TEST
P4:5 P1.3 P3:5 RST
P4:6 P1.4 P3:6 P1.7
P4:7 P1.5 P3:7 P1.6
P4:8 P2.0 P3:8 P2.5
P4:9 P2.1 P3:9 P2.4
P4:10 P2.2 P3:10 P2.3

3.6.2 I2C Devices
The ACTBP includes four I2C devices that are controlled by the C5535 DSP. The MSP430 sends UART
commands to the DSP to configure the I2C devices - writing characters to the OLED display for example.
The I2C devices and addresses are shown in Table 3.

Table 3. I2C Devices and Addresses

PART I2C ADDRESS FUNCTION
TLV320AIC3204 0x18 Audio CODEC

OSD9616GLBBG01 0x3C OLED Display
INA219IDCN 0x48 VDD Core Power Monitor
TS3A225E 0x3B Headset Detection and Switch

3.6.3 USB
The mini-USB jack on the ACTBP board (USB1) supports high-speed USB2.0. The USB signals are
connected directly to the C5535 USB2.0 peripheral. Table 4 lists the pin descriptions.

Table 4. USB Pin Descriptions

PIN NUMBER SIGNAL NAME
1 USBVDD (5 V)
2 D-
3 D+
4 ID / NC
5 USBVSS/GND

6, 7, 8, 9 GND (Shield)
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3.6.4 MicroSD
The microSD connector (J1) on the bottom of the ACTBP board supports microSD and microSDHC cards.
The MultiMedia Card/Secure Data (MMC/SD) signals are connected directly to the C5535 MMC/SD0
peripheral. Table 5 lists the pin descriptions.

Table 5. MicroSD Pin Descriptions

PIN NUMBER SIGNAL NAME
1 DAT2, SD_DATA2
2 DAT3, SD_DATA3
3 CMD, SD_CMD
4 VDD, VCC_3V3
5 CLK, SD_CLK
6 GND
7 DAT0, SD_DATA0
8 DAT1, SD_DATA1
9 INSERT, VCC_3V3
10 INSERT_COM, GND

11,12,13,14,15 NC

3.6.5 OLED
The OLED connector (J2) on the bottom of the ACTBP board connects to the OSD9616 OLED display.
The OLED is configured through I2C signals that are connected directly to the C5535 I2C peripheral.
Table 6 lists the pin descriptions.

Table 6. OLED Pin Descriptions

PIN NUMBER SIGNAL NAME
1 C2P
2 C2N
3 C1P
4 C1N
5 VBAT
6 VBREF
7 VSS, GND
8 VDD, VCC_3V3
9 RESn, TARGET_PWR_GOOD
10 SCL, I2C_SCL
11 SDA, I2C_SDA
12 IREF
13 VCOMH
14 VCC, V13
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3.6.6 UART, Interrupt, and Power Enable
The UART RX and TX, P2.6_INT0 interrupt, and P2.7_PWR_EN signals allow MSP430 communication
and control over the DSP and BoosterPack board.
• UART is used without flow control
• P2.6_INT0 interrupts the DSP to wake it from sleep mode
• P2.7_PWR_EN controls the 3.3-V voltage regulator (TPS79533)

– 3.3 V supplies all components on the BoosterPack board
• All four signals are connected through a level-shifter (SN74AVC4T245) with 3.6 V on the MSP430 side

and 3.3 V on the C5535 DSP side

4 Jumper Settings
• Lowest power jumper settings: all LaunchPad jumpers removed
• Power provided through BoosterPack USB
• Power provided through LaunchPad USB
• Power provided to both: remove JP3

5 Differences Between C5535 eZdsp™ and BoosterPack
• C5535 eZdsp tandem development platform for BoosterPack
• TS3A225E, no emulator or IEEE Standard 1149.1-1990, IEEE Standard Test Access Port and

Boundary-Scan Architecture (JTAG)

6 FAQ
Can I connect a JTAG debugger to P1:JTAG Interface?
A: No. To protect licensed MP3 encode and decode source code, the JTAG of the C5535 DSP on each
ACTBP is disabled.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI’s terms and conditions of sale
supplied at the time of order acknowledgment.
TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI’s terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent TI deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.
TI assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.
TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license 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 significant portions 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. TI is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.
Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
TI is not responsible or liable for any such statements.
Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify TI and its representatives against any damages arising out of the use
of any TI components in safety-critical applications.
In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI’s goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.
No TI components are authorized for use in FDA Class III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.
Only those TI components which TI has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.
TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, TI will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications
Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers
DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps
DSP dsp.ti.com Energy and Lighting www.ti.com/energy
Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial
Interface interface.ti.com Medical www.ti.com/medical
Logic logic.ti.com Security www.ti.com/security
Power Mgmt power.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Applications Processors www.ti.com/omap TI E2E Community e2e.ti.com
Wireless Connectivity www.ti.com/wirelessconnectivity
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