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MCPC Compatible USB Port Multimedia Switch
Supports USB, UART, Audio, ID, MIC, and Load Switch

Check for Samples: TSU6721

FEATURES

» Switch Matrix
— USB and UART Switch support USB 2.0 HS
— Audio Switch with Negative Signal
Capability
— ID Bypass Switch
— VBUS to MIC Switch
— DP to MIC Switch to Support MCPC
* Load Switch
— 100 mQ Load Switch
— OTG Support

— 28V VBUS Rating with Over-voltage
Protection

— Programmable Overcurrent
Limiter/Protection

e Charger Detection

— USB BCDv1.2 compliant

— VBUS Detection

— Data Contact Detection

— Primary and Secondary Detection
e Compatible Accessories

— USB Chargers (DCP, CDP)

— Apple Charger

— USB Data Port

— Audio Headset with MIC and Remote

— Docking Support

— Factory Cable

APPLICATION DIAGRAM

e Surge Protection on VBUS/DP/DM

— USB Connector Pins Without External
Component

* Additional Features
— 12C Interface with Host Processor

— Switches Controlled by Automatic
Detection or Manual Control

— Interrupts Generated for Plug/Unplug

— Decoupling FET Switch to VBUS Added to
Reduce Degradation on MIC Line

— Support Control Signals used In
Manufacturing (JIG, BOOT)

 ESD Performance Tested Per JESD 22
— 4000-V Human-Body Model (A114-B, Class
1))
— 1500-V Charged-Device Model (C101)
 |EC ESD Performance

— 8 kV Contact Discharge (IEC 61000-4-2) for
VBUS/DP/DM/ID to GND

APPLICATIONS

e Cell Phones and Smart Phones

e Tablet PCs

« Digital Cameras and Camcorders

e GPS Navigation Systems

e Micro USB Interface with USB/UART/AUDIO
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Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.

Copyright © 2013, Texas Instruments Incorporated
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‘ These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘Y '\ during storage or handling to prevent electrostatic damage to the MOS gates.

DESCRIPTION

TSU6721 is a high performance USB port multimedia switch featuring automatic switching and accessory
detection. The device connects a common USB port to pass audio, USB data, charging, On The Go (OTG) and
factory mode signals. The audio path has negative signal capability includes left (mono/stereo), right (stereo) as
well as microphone signals. Furthermore, TSU6721 is compatible with the MCPC specification.

TSU6721 features impedance detection which supports the detection of various accessories that are attached
through IgP, DM and ID pins of the USB connector. The switch is controlled by automatic switching or manually
through I-C.

TSU6721 has an integrated low resistive Load Switch that is used to isolate the charger from the external
connector. OverVoltage Protection and programmable OverCurrent Limiter/Protection are additional features
included to the Load Switch.

The charger detection satisfies USB charger specification v1.2. In addition to DCP, CDP and SDP, the device
also detects Apple Chargers.

Power for this device is supplied through VBAT of the system or through VBUS when attached. TSU6721
supports factory mode testing when a USB/UART JIG cable is used in development and manufacturing.

2 Submit Documentation Feedback Copyright © 2013, Texas Instruments Incorporated
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BLOCK DIAGRAM
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To request a full data sheet, please send an email to:
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PACKAGING INFORMATION
Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish ~ MSL Peak Temp Op Temp (°C) Device Marking Samples
I Drawing Qty 0) ®3) (4/5)
TSU6721YFFR ACTIVE DSBGA YFF 25 3000 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 85 TSU6721

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.
LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability

information and additional product content details.
TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between

& no Sh/Br)

the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight

in homogeneous material)

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation

of the previous line and the two combined represent the entire Device Marking for that device.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.

Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

Addendum-Page 1
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO
: |
© Bo W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
BO | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O Qf Sprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 I Q4 User Direction of Feed
[ 8
T
A
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant

(mm) |W1(mm)

TSUG6721YFFR DSBGA YFF

25

3000 180.0 8.4 217 | 2.17 | 0.57 4.0 8.0

Q1
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TSU6721YFFR DSBGA YFF 25 3000 182.0 182.0 17.0
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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 JESDA48, 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.

Tl 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 Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl 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.

Tl 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 Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl 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 Tl 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.
Tl 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 Tl 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 Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl 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 Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl 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.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl 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
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

dsp.ti.com
www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

www.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2013, Texas Instruments Incorporated


http://www.ti.com/audio
http://www.ti.com/automotive
http://amplifier.ti.com
http://www.ti.com/communications
http://dataconverter.ti.com
http://www.ti.com/computers
http://www.dlp.com
http://www.ti.com/consumer-apps
http://dsp.ti.com
http://www.ti.com/energy
http://www.ti.com/clocks
http://www.ti.com/industrial
http://interface.ti.com
http://www.ti.com/medical
http://logic.ti.com
http://www.ti.com/security
http://power.ti.com
http://www.ti.com/space-avionics-defense
http://microcontroller.ti.com
http://www.ti.com/video
http://www.ti-rfid.com
http://www.ti.com/omap
http://e2e.ti.com
http://www.ti.com/wirelessconnectivity

	FEATURES
	APPLICATIONS
	APPLICATION DIAGRAM

	DESCRIPTION
	BLOCK DIAGRAM
	PIN OUT

	ABSOLUTE MAXIMUM RATINGS
	THERMAL IMPEDANCE RATINGS
	SUMMARY OF TYPICAL CHARACTERISTICS
	RECOMMENDED OPERATING CONDITIONS
	ELECTRICAL SPECIFICATIONS
	DIGITAL SIGNALS – I2C INTERFACE (SCL and SDA)
	JIG AND ISET FAST-MODE CHARGER OUTPUT (OPEN-DRAIN OUTPUT)
	INTB AND BOOT (PUSH-PULL OUTPUT)
	TOTAL SWITCH CURRENT CONSUMPTION
	VBUS CAP SWITCH CHARACTERISTICS
	VOLTAGE PROTECTION
	LOAD SWITCH CHARACTERISTICS
	AUDIO SWITCH ELECTRICAL CHARACTERISTICS
	MIC SWITCH ELECTRICAL CHARACTERISTICS
	USB & UART SWITCH ELECTRICAL CHARACTERISTICS
	GENERAL OPERATION
	Standby Mode
	Load Switch
	Power Supervisor

	ACCESSORY ID DETECTIONUpdated ACCESSORY ID DETECTION section.
	Impedance Buckets for Each Accessory and Remote Control Key Button
	Switch Matrix
	CHARGER DETECTION
	Power-On Reset
	Software Reset
	Key Press Identification

	STANDARD I2C INTERFACE DETAILS
	Writes
	Reads

	I2C REGISTER MAP
	Slave Address

	APPLICATION SCHEMATIC
	CRITICAL COMPONENTS
	SCHEMATIC GUIDELINES
	PCB ROUTING GUIDELINES
	Routing Guidelines for USB Signal Integrity


	REVISION HISTORY
	PACKAGE OPTION ADDENDUM
	PACKAGING INFORMATION




