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1&2 Channels, 4.5 - 5.5 V USB Switches

Rated MSOP
Current  Enable Output DGN MSOoP SON
Channels  Amps Polarity = Discharge S0IC PowerPAD™ DGK S0T-23 DRC
05 L Y TPS2041CDBV
' H Y TPS2051CDBV
L Y TPS2061CDGN TPS2061CDBV
1 Y TPS2065CDGN TPS2065DDBV
1 H N TPS2065CDGN-2 TPS2065CDBV-2
L Y TPS2068CDGN
1.5 " Y TPS2069CDGN TPS2069DDBV
N TPS2069CDGN-2
L Y TPS2000CDGN TPS2000CDGK
2 H Y TPS2001CDGN TPS2001DDGK TPS2001DDBV
0.5 H Y TPS2052CDGN
L Y TPS2062CD TPS2062CDGN
N TPS2062CDRB-2
! H Y TPS2066CD TPS2066CDGN
N TPS2066CDGN-2
2 L Y TPS2060CDGN
15 " Y TPS2064CDGN
N TPS2064CDGN-2
5 L Y TPS2002CDRC
H Y TPS2003CDRC
Value devices in red.

Most TI USB Switches are recognized by UL under UL2367. Please consult datasheet for latest status.
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Fixed ILIMIT
Single Channel, 2.7 - 5.5 V USB Switches

Rated MSOP
Current Enable Output SOIC DGN SO0T-23
Amps Polarity = Discharge D PowerPAD™ DBV P
0.1 L N TPS2049D
L N TPS2020D
02 TPS2020IDRQ1
' TPS2030D
H N TPS2030DR TPS2030P
N TPS2045AD
0.25
N TPS2055AD
TPS2530BV
TPS2041BDBV
L N TPS2041BD TPS2041BDGN | 1pao041BMDBVTEP
05 TPS2041BQDBVRQ1
TPS2051BD
H N TPS2051BD TPS2051BDGN TPS2051BDBV
TPS2051BQDRQ1
TPS2021D
06 L N TPS2021DRQ1 TPS2021P
H N TPS2031D TPS2031P
TPS2022D
L N TPS2022DRQ1 TPS2061DGN TPS2061DBV
TPS2061D
1 Y TPS2065DGN-1
TPS2065D
H N TPS2032D TPTSP28(]26(')5?)5(?I\?I-!{“01 TPS2065DBV
TPS2032DRQ1
TPS2023D
L N TPS2068D TPS2068DGN TPS2023P
1.5 TPS2068IDGNRQ1
H N TPS2033D TPS2069DGN
TPS2024D
9 L N TPS20241DRQ1 TPS2024P
H N TPS2034D TPS2034P
Automotive Q100 devices in blue. Value device in red.
Fixed ILIMIT Fixed ILIMIT
Dual Channels, 2.7 - 5.5 V USB Switches 3 & 4 Channels, 2.7 - 5.5 V USB Switches
Rated MSOP Rated
Current = Enable = Output S0IC DGN SON Current Enable SoIC
Amps | Polarity Discharge D PowerPAD™ DRC V Operating = Channels Amps Polarity D16
L TPS2047BD
0.5 L N TPS2046BD e
H N TPS2056AD H TPS2057AD
TPS2042BD L TPS2043BD
05 L N 1PS204280DRQ1| TPS2042BDGN | TPS2042BDRB 3 05 ; 1PS20538D
H N TPS2052BD | TPS2052BDGN | TPS2052BDRB L TPS2063D
Y TPS2062D-1 271055 1 i 1PS2067D
L TPS2062AD | TPS20620DGNRQ1
1 N TPS2062D Tpso0620GN | TPS2062ADBR 095 L TPS2048AD
Y TPS2066DGN-1 4 ': I::zgij:g
H TPS2066AD TPS2066DGN 05
N TPS2066D | TPS2066DGNRQ1 | 'TS2066ADBR ' H TPS2054BD
15 L N TPS2060DGN | TPS2060DBR
' H N TPS2064DGN | TPS2064DBR

Automotive Q100 devices in blue.

Most TI USB Switches are recognized by UL under UL2367. Please consult datasheet for latest status.
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Fixed ILIMIT
with Boost Converter USB Switches L

5V Auxiliary Load

I Power, 100 mA”
uF
Fonr [,
’ FAULT &> USBFAULTFlag
TPS2500

’ ENUSB

TPS2500 uss R e s suuse
1 0.131014 N L 5o oo IR R
181055 H N TPS2501 |~ _ I I o
2 01to1.1 Y Y TPS2505 R R 4*[]2%5
Figure 1. TPS2500 Application Diagram
Precision Adjustable I jmT USB Switches
0.1101.0 Retry 85 SOT 23-6 TPS2551QDBVRQ1
Retr 85 SO0T 23-6 TPS2552DDBV
y 100 SON6 2 x 2 mm TPS2552DRV
85 SOT 23-6 TPS2552DBV-1
r5t06s , 1 Latch Of | 155 100 | SON62x2mm TPS2552DRV-1
0.075t01.5 s 85 0T 236 TPS2553DDBV
Retry TPS25530DBVRQ1
100 SON6 2 x 2 mm TPS2553DRV
o 85 SOT 23-6 TPS2553DBV-1
Latch 100 SON6 2 x 2 mm TPS2553DRV-1
1
TPS25200DRV
0.075t0 2.5 25106.5 20 1 Latch Off N na 60 SON6 2 x 2 mm TPS252000DRVRQ1
0281025 25055 6 1 Retry N na 70 S0T23-6 TPS25221DBV
0281025 251055 6 1 Retry N na 70 SONG TPS25221DRV
0.5 to 25 SON10 3 x 3 mm TPS2555DRC
Duaéggjcl{astﬁgble, 451055 7 2 Retry Y na 73 SON103% 3 mm 1PS2554DRC
TPS2556DRB
SONg 3 x 3 mm TPS2556QDRBRQ1
0.5t05.0 22
SONS 3%3 mm TPS2557DRB
TPS2557QDRBRA1
121047 13 SON10 3 x 3 mm TPS2559DRCR
0251028 25106.5 7 1 Retry N na SON10 3 x 3 mm TPS2560DRC
25102, TPS2561DRC
SON103x 3 mm TPS25610DRCRQ1
2 45
( 0_23 fto 2|'8 SON103 x 3 mm TPS2560ADRC
tuned for Iy e TPS2561ADRC
=2.3+02h) SON103x 3 mm TPS2561AQDRCRQ1
Automotive Q100 devices in blue. Value devices in red.

USB Charge Port Controllers (USB CPC) Features Matrix

SDP, CDP Linear QFN 20
47 31 2.4 Yes SDP, CDP No No Linear No Yes QFN 16
NA NA 24 Yes DCP No No No No No S0T-23
NA NA 1,2 Yes DCP No No No No No S0T-23
70 2.7 1,2 Yes DCP No No 1 Step No No MSOP 8
73 31 1,2 Yes SDP, CDP LS/FS Yes No No No QFN 16
73 2.7 1,2 Yes SDP, CDP LS/FS Yes No No No QFN 16
73 27 1,2 Yes SDP, CDP LS/FS No No No No QFN 16
73 2.7 1,2 No SDP, CDP LS Yes No No No QFN 16
73 25 1 No SDP, CDP No No No No No QFN 16
73 25 1 No SDP, CDP No No No No No QFN 16

Automotive Q100 devices in blue. New devices are listed in bold red.

All devices with switches ( except TPS254900 Q1) are UL recognized or recognition is pending, TPS254900 is AEC-Q100 Qualified
i0S devices with up to date SW will recognize any of the charge current IDs ( divider modes )

SDP = BC1.2 Standard downstream port, supports USB 2.0 (500 mA) and USB 3.0 (900 mA)

CDP = BC1.2 Charging downstream port, supports data and charging to 1.5 A

DCP = BC1.2 Dedicated charging port, supports charging to 1.5 A but not data (wall charger)

TPS2513/A = 2 Channels; TPS2514/A = 1 Channel; TPS2513A/14A support 2.7V/2.7V divider mode

Texas Instruments USB Power Switch and Charging Controller Selector Guide 2018 | 3
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Figure 2. TPS2546 Application Schematic

A Brief Explanation of USB Charging Handshakes Found in Type A Charging Ports
As the market transitions from Type A to Type C, some ports will have both Type A and Type C Charge Port Control. The most common
Type A protocols are:

e USB Battery Charging Specification BC1.2

e Chinese Telecommunications Industry Standard YD/T 1591-2009
¢ Divider Mode 1 and Divider Mode 2

¢ 1.2V Mode

YD/T 1591-2009 is a subset of the BC1.2 specification which supports the vast majority of devices that implement USB charging.
Divider modes 1 and 2 and 1.2V charging schemes support popular devices from specific manufacturers.
BC1.2 lists three different port types as listed below.

D- OuUT
Q l Switch Node (V)
g s Mode D- D+ ﬁ
% ﬁ 6M/ = T a2 §
£ 3 § £ BG1.2 2000 2000 o . .
g3 e ° s ' to D+ to D-
BB Divider 1 2.7V 2.0V 2.7 - 2.0
D+ OUT Divider 2 2.0V 2.7V 2.0 - 2.7
1.2v 1.2V 1.2v - 1.2 —
Figure 3. USB charging Controller Table 1. Standard Handshaking Schemes Supported by TI USB Charging Controllers

Handshake Interface

DCP BC1.2 and YD/T 1591-2009
Both standards define that the D+ and D- data lines should be shorted together at the host with a maximum series impedance
of 200Q) as shown in Table 1 and Figure 3.

DCP Divider Charging Scheme

Some charging controllers support divider modes “Divider 1” and “Divider 2”. The DCP interface configurations for Divider 1
and Divider 2 are shown in Table 1 and Figure 3. Divider 1 charging applies 2.0V and 2.7V to D+ and D- data line respectively.
This is reversed in Divider 2 mode.

DCP 1.2V Charging Scheme

1.2V charging scheme is used by some handheld devices to enable fast charging at 2.0A. Certain devices (as shown in Table 1
and Figure 3) support this scheme in the DCP-Auto mode before the device enters BC1.2 shorted mode. To simulate this
charging scheme D+/D- lines are shorted and pulled-up to 1.2V for a fixed duration then the device moves to DCP shorted mode
as defined in BC1.2 specification.

Most TI USB Switches are recognized by UL under UL2367. Please consult datasheet for latest status.

Important Notice: The products and services of Texas Instruments Incorporated and its subsidiaries described herein are sold subject to TI's standard terms and conditions of sale.
Customers are advised to obtain the most current and complete information about Tl products and services before placing orders. Tl assumes no liability for applications assistance,
customer’s applications or product designs, software performance, or infringement of patents. The publication of information regarding any other company’s products or services
does not constitute TI's approval, warranty or endorsement thereof.

The platform bar, Eco-Mode and PowerPAD are a trademarks of Texas Instruments. B011617
All other trademarks are the property of their respective owners.

1} TEXAS
© 2018 Texas Instruments Incorporated INSTRUMENTS SLYT509F



IMPORTANT NOTICE FOR TI DESIGN INFORMATION AND RESOURCES

Texas Instruments Incorporated (‘TI”) technical, application or other design advice, services or information, including, but not limited to,
reference designs and materials relating to evaluation modules, (collectively, “Tl Resources”) are intended to assist designers who are
developing applications that incorporate TI products; by downloading, accessing or using any particular TI Resource in any way, you
(individually or, if you are acting on behalf of a company, your company) agree to use it solely for this purpose and subject to the terms of
this Notice.

TI's provision of Tl Resources does not expand or otherwise alter TI's applicable published warranties or warranty disclaimers for Tl
products, and no additional obligations or liabilities arise from TI providing such Tl Resources. Tl reserves the right to make corrections,
enhancements, improvements and other changes to its TI Resources.

You understand and agree that you remain responsible for using your independent analysis, evaluation and judgment in designing your
applications and that you have full and exclusive responsibility to assure the safety of your applications and compliance of your applications
(and of all TI products used in or for your applications) with all applicable regulations, laws and other applicable requirements. You
represent that, with respect to your applications, you have all the necessary expertise to create and implement safeguards that (1)
anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that
might cause harm and take appropriate actions. You agree that prior to using or distributing any applications that include TI products, you
will thoroughly test such applications and the functionality of such Tl products as used in such applications. Tl has not conducted any
testing other than that specifically described in the published documentation for a particular TI Resource.

You are authorized to use, copy and modify any individual TI Resource only in connection with the development of applications that include
the Tl product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE TO
ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of TlI Resources 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.

TI RESOURCES ARE PROVIDED “AS I1S” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING TI RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS.

TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY YOU AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS EVEN IF
DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL TI BE LIABLE FOR ANY ACTUAL, DIRECT, SPECIAL,
COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN CONNECTION WITH OR
ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER TI HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

You agree to fully indemnify Tl and its representatives against any damages, costs, losses, and/or liabilities arising out of your non-
compliance with the terms and provisions of this Notice.

This Notice applies to TI Resources. Additional terms apply to the use and purchase of certain types of materials, Tl products and services.
These include; without limitation, TI's standard terms for semiconductor products http://www.ti.com/sc/docs/stdterms.htm), evaluation
modules, and samples (http://www.ti.com/sc/docs/sampterms.htm).
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