
User's Guide
SLVU910B–May 2013–Revised September 2013

TPS2513EVM-527 Dual Channel USB Dedicated Charging
Port Controller

This user’s guide describes the evaluation model (EVM) for theTPS2513. The TPS2513 is a dual channel
USB dedicated charging port controller.
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1 Descriptions
The TPS2513EVM allows reference circuit evaluation of the TI TPS2513 dual channel USB dedicated
charging port controller. This EVM also is available to evaluate the TPS2514, TPS2513A, and TPS2514A.
Please note that USB 2 D+/D– is a cross connection to support the TPS2513 5-W application, but for the
TPS2513A, due to D+/D– = 2.7 V/2.7 V, USB 2 still supports a 12-W application as USB 1. For TPS2513A
dual port application, it is still recommended to use USB 2 as a normal connection and not a cross
connection.

1.1 Features
• Supports USB dedicated charging port (DCP) shorting D+ line to D– line
• Supports USB DCP applying 2.0 V on D+ line and 2.7 V on D– line (or a USB DCP applying 2.7 V on

D+ line and 2.0 V on D– line)
• Supports USB DCP applying 1.2 V on D+ and D– lines
• Automatically switch D+ and D– line connections for an attached device
• Dual-channel controller
• Operating Range: 4.5 V to 5.5 V
• Available in SOT23-6 package
• TPS2513EVM-527 is also available to evaluate the TPS2514, TPS2513A, and TPS2514A

1.2 Applications
• Vehicle USB power charger
• AC-to-DC adapter with USB port
• Other USB charger

2 EVM Block Diagram
Figure 1 is the block diagram for the EVM.

Figure 1. EVM Block Diagram
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3 Glossary of Terms
• Charging downstream port (CDP)

– A downstream port that complies with the USB 2.0 definition of a host or a hub, and additionally
defines a handshake on DP and DM to identify a BC 1.1 compliant host to a BC 1.1 compliant
portable device

– BC 1.1 allows a high-speed portable device to draw 900 mA and a low-speed or full-speed device
to draw 1500 mA

– BC 1.2 intention is to allow all devices to draw 1500 mA
– BC 1.2 corrects BC 1.1 to ensure the USB host provides 5 V at > 1500 mA

• Standard downstream port (SDP)
– USB 2.0 defined port currently adopted by most USB ports
– Portable device is allowed to draw 100 mA initially and request additional current over USB

communications in 100-mA steps up to a maximum of 500 mA
– USB host required to provide at least 500 mA at 5 V
– Portable device must draw less than 2.5 mA when in USB suspend due to the absence of USB

communication
• Dedicated charging port (DCP) as defined in BC 1.1

– BC 1.1 defines a dedicated charging port as a downstream port on a device that outputs power
through a USB connector, but is not capable of enumerating a downstream device

– Wall adapter must source between 500 mA and 1500 mA
– Portable device may attempt to draw 1800 mA in order to force the wall adapter into constant-

current mode
– BC 1.2 intention is to allow DCP to current limit above 1800 mA

• YD/T 1591-2006, updated 2009
– PROC Telecommunications Standard
– Defines wall-adapter requirements
– Rated current between 500 mA–1500 mA with defined I-V curve
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4 Schematic
Figure 2 is the schematic for the EVM.

Figure 2. TPS2513EVM-527 Schematic
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5 Physical Access
Table 1 defines the TPS2513EVM-527 connector functionality, Table 2 defines the test point availability
and Table 3 describes the jumper functionality.

Table 1. Connector Functionality

Connector Functionality
J1 4.5-V to 5.5-V power-input polarity screened on the EVM
J2 USB power input connector
J9 USB power output connector
J10 USB power output connector

Table 2. Test Points

Test Point Label
TP1 VIN
TP2 FAULT2
TP3 FAULT1
TP4 EN2
TP5 EN1
TP6 VBUS2
TP7 DM2
TP8 DP2
TP9 VBUS1
TP10 DM1
TP11 DP1
TP12 GND
TP13 GND
TP14 GND
TP15 GND

Table 3. Jumpers

Jumper Label Description
J3 VIN Connects VIN to TPS2561A input
J4 EN2 Enable VBUS2
J5 EN1 Enable VBUS1
J6 VIN Connects VIN to TPS2513 input
J7 VBUS2 Connects VBUS2 to USB2 output connector
J8 VBUS1 Connects VBUS1 to USB1 output connector
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6 Test Setup
Figure 3 shows a typical test setup for the TPS2513EVM.

Figure 3. Test Setup

Set the input voltage power supply to 5 V, ±0.1 V and the current limit to 5 A. Turn off the power supply.
Connect the input-power supply to J1; + and – positions are noted on the PWR527 circuit-board
silkscreen. Install jumpers J3, J6, J7, and J8. Turn on the 5-V power supply, The VBUS1 LED (D1) and
the VBUS2 LED (D2) is on. VIN (TP1) measures 5.0 V, ±0.1 V. Then connect the portable device to the
USB connector.
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7 EVM Assembly Drawing and Layout Guidelines
Figure 4 through Figure 6 illustrate the PCB layouts for this EVM.

Figure 4. Top Layer Assembly (Top View)

Figure 5. Top Side Routing Figure 6. Bottom Side Routing
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8 Bill of Materials
Table 4 is the bill of materials for this EVM.

Table 4. TPS2513EVM-527 Bill of Materials
QTY Designator Description Part Number Manufacturer

2 C1, C5 CAP, CERM, 10uF, 10V, +/-10%, X5R, 0805 C0805C106K8PACTU Kemet

4 C2, C6, C7, C8 CAP, CERM, 0.1uF, 25V, +/-10%, X7R, 0603 C0603X104K3RACTU Kemet

2 C3, C4 CAP, TA, 150uF, 10V, +/-10%, 0.1 ohm, SMD TPSD157K010R0100 AVX

2 D1, D2 LED, Amber, SMD VLMH3100-GS08 Vishay-Semiconductor

1 J1 Conn Term Block, 2POS, 3.5mm, TH 1751248 Phoenix Contact

1 J2 Connector, USB Type A, 4POS R/A, SMD 48037-1000 Molex

6 J3, J4, J5, J6, J7, Header, TH, 100mil, 2x1, Gold plated, 230 mil above insulator TSW-102-07-G-S Samtec, Inc.
J8

2 J9, J10 Connector, USB Type A, Receptacle, R/A, TH 292303-4 TE Connectivity

4 R1, R2, R3, R4 RES, 10.0k ohm, 1%, 0.1W, 0603 CRCW060310K0FKEA Vishay-Dale

2 R5, R6 RES, 2.00k ohm, 1%, 0.1W, 0603 CRCW06032K00FKEA Vishay-Dale

1 R7 RES, 20.0k ohm, 1%, 0.1W, 0603 CRCW060320K0FKEA Vishay-Dale

4 SH-J3, SH-J6, SH- Shunt, 100mil, Gold plated, Black 969102-0000-DA 3M
J7, SH-J8

11 TP1, TP2, TP3, Test Point, TH, Multipurpose, White 5012 Keystone
TP4, TP5, TP6,
TP7, TP8, TP9,
TP10, TP11

4 TP12, TP13, TP14, Test Point, SMT, Compact 5016 Keystone
TP15

1 U1 DUAL CHANNEL PRECISION ADJUSTABLE CURRENT-LIMITED TPS2561ADRC Texas Instruments
POWER SWITCHES, DRC0010A

1 U2 DUAL CHANNEL USB DEDICATED CHARGING PORT TPS2513DBV Texas Instruments
CONTROLLER, DBV0006A

2 U3, U4 Low-Capacitance ±15 kV ESD-Protection Array for High-Speed TPD2E001DRLR Texas Instruments
Data Interfaces, 2 Channels, -40 to +85°C, 5-pin SOT (DRL),
Green (RoHS and no Sb/Br)
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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

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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