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±6 V/+12 V, 5 Ω, LOW rON SINGLE SPDT ANALOG SWITCH
Check for Samples: TS12A12511

1FEATURES
• ±2.7 V to ±6 V Dual Supply
• 2.7 V to 12 V Single Supply
• 5-Ω (typ) ON-State Resistance
• 1.6-Ω (typ) ON-State Resistance Flatness
• 3.3-V, 5-V Compatible Digital Control Inputs
• Rail-to-Rail Analog Signal Handling
• Fast tON, tOFF Times
• Tiny 8-Lead SOT-23, 8-Lead MSOP, and QFN-8

Packages
• Latch-Up Performance Exceeds 100 mA Per

JESD 78, Class II
• ESD Performance Tested per JESD 22

– 2000-V Human-Body Model
(A114-B, Class II)

– 1000-V Charged-Device Model (C101)

APPLICATIONS
• Automatic Test Equipment
• Power Routing
• Communication Systems
• Data Acquisition Systems
• Sample-and-Hold Systems
• Relay Replacement
• Battery-Powered Systems

N.C. – Not internally connected
NC – Normally closed
NO – Normally open

The Exposed Thermal Pad must be
electrically connected to V– or left floating.

DESCRIPTION/ORDERING INFORMATION
The TS12A12511 is a single-pole double-throw (SPDT) analog switch capable of passing signals with swings of
0 to 12 V or –6 V to 6 V. This switch conducts equally well in both directions when it is on. It also offers a low
ON-state resistance of 5 Ω (typical), which is matched to within 1 Ω between channels. The max current
consumption is <1 μA and –3 dB bandwidth is >93 MHz. The TS12A12511 exhibits break-before-make switching
action, preventing momentary shorting when switching channels. This device is available packaged in an 8-lead
MSOP, 8-lead SOT-23, and a 8-pin QFN.

1

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.

UNLESS OTHERWISE NOTED this document contains Copyright © 2009–2011, Texas Instruments Incorporated
PRODUCTION DATA information current as of publication date.
Products conform to specifications per the terms of Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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Table 1. ORDERING INFORMATION

TA PACKAGE (1) (2) ORDERABLE PART NUMBER TOP-SIDE MARKING

MSOP – DGK Tape and reel TS12A12511DGKR 2US

–40°C to 85°C QFN – DRJ Tape and reel TS12A12511DRJR ZVE

SOT – DCN Tape and reel TS12A12511DCNR NFH

(1) Package drawings, thermal data, and symbolization are available at www.ti.com/packaging.
(2) For the most current package and ordering information, see the Package Option Addendum at the end of this document, or see the TI

website at www.ti.com.

TRUTH TABLE
IN NC TO COM, COM TO NC NO TO COM, COM TO NO

L On Off

H Off On

ABSOLUTE MAXIMUM RATINGS (1)

TA = 25°C (unless otherwise noted).

MIN MAX UNIT

V+ to V– 13 V

V+ to GND –0.3 13 V

V– to GND –6.5 0.3 V

VI/O Analog inputs V– – 0.5 V + + 0.5 V

IIN Digital inputs ±30 mA

Peak current NC, NO, or COM ±100 mA
II/O

Continuous current NC, NO, or COM ±50 mA

Tstg Storage temperature range –65 150 °C
TA Operating temperature range –40 85 °C

(1) Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating
conditions” is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

THERMAL IMPEDANCE RATINGS
UNIT

DCN package 220

θJA Package thermal impedance DGK package 173 °C/W

DRJ package 103

2 Copyright © 2009–2011, Texas Instruments Incorporated
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ELECTRICAL CHARACTERISTICS
±5-V Dual Supply
V+ = 5 V ± 10%, V- = -5 V ± 10%, TA = –40°C to 85°C (unless otherwise noted)

TA= 25°C TA= –40°C to 85°C
PARAMETER SYMBOL TEST CONDITIONS UNIT

MIN TYP MAX MIN TYP MAX

Analog Switch

Analog signal range V– V+ V

VNC = -4.5 V to +4.5 V
ON-state resistance rON or VNO = –4.5 V to 4.5 V, ICOM = –10 mA; 5 5 8 Ω

see Figure 12

ON-state resistance VNC = -4.5 V to +4.5 V
match between ΔrON or VNO = -4.5 V to +4.5 V, 1 1.2 1.6 Ω
channels ICOM = –10 mA

VNC = -3.3 V to +3.3 VON-state resistance rON(flat) or VNO = -3.3 V to +3.3 V, 1.6 2.2 2.2 Ωflatness ICOM = –10 mA

Leakage Currents

VNC = -4.5 V to +4.5 VINC(OFF),OFF leakage current or VNO = -4.5 V to +4.5V ±0.5 ±1 ±50 nAINO(OFF) VCOM = -4.5 V to +4.5 V; see Figure 13

VNC = -4.5 V to +4.5 VINC(ON),ON leakage current or VNO = -4.5 V to +4.5 V ±0.5 ±1 ±50 nAINO(ON) VCOM = open; see Figure 14

Digital Inputs

High-level input VINH 2.4 V+ Vvoltage

Low-level input VINL 0 0.8 Vvoltage

Input current IINL, IINH VIN = VINL or VINH 0.005 ±1 μA

Control input CIN 2.5 pFcapacitance

Dynamic (1)

RL = 300 Ω, CL = 35 pF,Turn-ON time tON 80 95 115 nsVCOM = 3.3 V; see Figure 16

RL = 300 Ω, CL = 35 pF,Turn-OFF time tOFF 41 50 56 nsVCOM = 3.3 V

Break-before-make RL = 300 Ω, CL = 35 pF,tBBM 36 18 nstime delay VNC = VNO = 3.3 V; see Figure 17

VNC = VNO = 0 V, RGEN = 0 Ω, CL = 1 nF;Charge injection QC 26 pCsee Figure 18

RL = 50 Ω, CL = 5 pF, f = 1 MHz;OFF isolation OISO –70 dBsee Figure 19

Channel-to-channel RL = 50 Ω, CL = 5 pF, f = 1 MHz,XTALK –70 dBcrosstalk see Figure 20

Bandwidth –3 dB BW RL = 50 Ω, CL = 5 pF; see Figure 21 93 MHz

Total harmonic RL = 600 Ω, CL = 15pF, VNO = 1VRMS,THD 0.004 %distortion f = 20 kHz; see Figure 22

NC, NO CNC(OFF), f = 1 MHz; see Figure 15 14 pFOFF capacitance CNO(OFF)

CCOM(ON),COM, NC, NO CNC(ON), f = 1 MHz; see Figure 15 60 pFON capacitance CNO(ON)

Supply

Positive supply current I+ 0.03 1 μA

(1) Ensured by design, not subject to production test.

Copyright © 2009–2011, Texas Instruments Incorporated 3
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ELECTRICAL CHARACTERISTICS
12-V Single Supply
V+ = 12 V ± 10%, V– = 0 V, GND = 0 V, TA = –40°C to 85°C (unless otherwise noted)

TA= 25°C TA= –40°C to 85°C
PARAMETER SYMBOL TEST CONDITIONS UNIT

MIN TYP MAX MIN TYP MAX

Analog Switch

Analog signal range 0 V+ V

VNC =0 V to 10.8 V or VNO = 0 V to
ON-state resistance ron 10.8 V, 5 5 8 Ω

ICOM = –10 mA, see Figure 12

ON-state resistance VNC = 0 V to 10.8 V or VNO = 0 V to
match between Δron 10.8 V, 1.6 2.4 2.6 Ω
channels ICOM = –10 mA

VNC = 3.3 V to 7V or VNO = 3.3 V toON-state resistance ron(flat) 7 V, 1.7 1.8 3.2 Ωflatness ICOM = –10 mA

Leakage Currents

VNC = 0 V to 10.8 V or VNO = 0 V to
INC(OFF), 10.8 V,OFF leakage current ±0.5 ±10 ±50 nAINO(OFF) VCOM = 0 V to 10.8 V; see

Figure 13

VNC = 0 V to 10.8V or VNO = 0 V toINC(ON),ON leakage current 10.8 V, ±0.5 ±10 ±50 nAINO(ON) VCOM = open; see Figure 14

Digital Inputs

High-level input voltage VINH 5 V+ V

Low-level input voltage VINL 0 0.8 V

Input current IINL, IINH VIN = VINL or VINH ±0.005 ±0.1 μA

Digital input capacitance CIN 2.7 pF

4 Copyright © 2009–2011, Texas Instruments Incorporated
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ELECTRICAL CHARACTERISTICS
12-V Single Supply (continued)
V+ = 12 V ± 10%, V– = 0 V, GND = 0 V, TA = –40°C to 85°C (unless otherwise noted)

TA= 25°C TA= –40°C to 85°C
PARAMETER SYMBOL TEST CONDITIONS UNIT

MIN TYP MAX MIN TYP MAX

Dynamic (1)

RL = 300 Ω, CL = 35 pF,Turn-ON time tON 56 85 110 nsVCOM = 3.3 V; see Figure 16

RL = 300 Ω, CL = 35 pF,Turn-OFF time tOFF 25 30 31 nsVCOM = 3.3 V; see Figure 16

Break-before-make RL = 300 Ω, CL = 35 pF,tBBM 30 19 nstime delay VNC = VNO = 3.3 V; see Figure 17

RGEN = VNC = VNO = 0 V, RGEN = 0
Charge injection QC Ω, CL = 1 nF; 491 pC

see Figure 18

RL = 50 Ω, CL = 5 pF, f = 1 MHz,OFF isolation OISO –70 dBsee Figure 19

Channel-to-channel RL = 50 Ω, CL = 5 pF, f = 1 MHz,XTALK –70 dBcrosstalk see Figure 20

RL = 50 Ω, CL = 5 pF, seeBandwidth –3 dB BW 122 MHzFigure 21

RL = 600 Ω, CL = 15pF, VNO =Total harmonic distortion THD 0.04 %1VRMS, f = 20 kHz; see Figure 22

NC, NO CNC(OFF), f = 1 MHz, see Figure 15 14 pFOFF capacitance CINO(OFF)

CCOM(ON),COM, NC, NO CNC(ON), f = 1 MHz, see Figure 15 55 pFON capacitance CNO(ON)

Supply

Positive supply current I+ 0.07 1 μA

(1) Ensured by design, not subject to production test.

Copyright © 2009–2011, Texas Instruments Incorporated 5
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ELECTRICAL CHARACTERISTICS
5-V Single Supply
V+ = 5 V ± 10%, V– = 0 V, GND = 0 V, TA = –40°C to 85°C (unless otherwise noted)

TA= 25°C TA= –40°C to 85°C
PARAMETER SYMBOL TEST CONDITIONS UNIT

MIN TYP MAX MIN TYP MAX

Analog Switch

Analog signal range 0 V+ V

VNC =0 V to 4.5 V or VNO = 0 V to
4.5 V,ON-state resistance ron 8 10 12.5 ΩICOM = –10 mA;
see Figure 12

ON-state resistance VNC =0 V to 4.5 V or VNO = 0 V to
match between Δron 4.5 V, 1 1.1 1.5 Ω
channels ICOM = –10 mA

VNC =0 V to 4.5 V or VNO = 0 V toON-state resistance ron(flat) 4.5 V, 1.3 1.3 2 Ωflatness ICOM = –10 mA

Leakage Currents

VNC =0 V to 4.5 V or VNO = 0 V toINC(OFF),OFF leakage current 4.5 V, ±0.5 ±1 ±50 nAINO(OFF) VCOM = 0 V to 4.5 V; see Figure 13

VNC = 0 V to 4.5V or VNO = 0 V toINC(ON),ON leakage current 4.5 V, ±0.5 ±1 ±50 nAINO(ON) VCOM = open; see Figure 14

Digital Inputs

High-level input voltage VINH 2.4 V+ V

Low-level input voltage VINL 0 0.8 V

Input current IINL, IINH VIN = VINL or VINH 0.01 ±0.1 μA

Digital input capacitance CIN 2.8 pF

6 Copyright © 2009–2011, Texas Instruments Incorporated
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ELECTRICAL CHARACTERISTICS
5-V Single Supply (continued)
V+ = 5 V ± 10%, V– = 0 V, GND = 0 V, TA = –40°C to 85°C (unless otherwise noted)

TA= 25°C TA= –40°C to 85°C
PARAMETER SYMBOL TEST CONDITIONS UNIT

MIN TYP MAX MIN TYP MAX

Dynamic (1)

RL = 300 Ω, CL = 35 pF,Turn-ON time tON 119 145 178 nsVCOM = 3.3 V; see Figure 16

RL = 300 Ω, CL = 35 pF,Turn-OFF time tOFF 38 47 95.2 nsVCOM = 3.3 V; see Figure 16

Break-before-make RL = 300 Ω, CL = 35 pF,tBBM 79 44 nstime delay VNC = VNO = 3.3 V; see Figure 17

VGEN = VNC = VNO = 0 V, RGEN = 0
Charge injection QC Ω, CL = 1 nF; 65 pC

see Figure 18

RL = 50 Ω, CL = 5 pF, f = 1 MHz,OFF isolation OISO –70 dBsee Figure 19

Channel-to-channel RL = 50 Ω, CL = 5 pF, f = 1 MHz,XTALK –70 dBcrosstalk see Figure 20

Bandwidth –3 dB BW RL = 50 Ω, see Figure 21 152 MHz

RL = 600 Ω, CL = 15 pF, VNO = 1Total harmonic distortion THD 0.04 %VRMS, f = 20 kHz; see Figure 22

NC, NO CNC(OFF), f = 1 MHz, see Figure 15 15 pFOFF capacitance CNO(OFF)

CCOM(ON),COM, NC, NO CNC(ON), f = 1 MHz, see Figure 15 55 pFON capacitance INO(ON)

Power Requirements

V+ supply current I+ VIN = 0 V or V+ 0.02 1 μA

(1) Ensured by design, not subject to production test.

PIN CONFIGURATIONS AND FUNCTION DESCRIPTIONS

Pin Function Descriptions
TERMINAL

DESCRIPTION
NAME NO.

1 COM Common terminal. Can be an input or output.

2 NC Normally closed. Can be an input or output.

3 GND Ground (0 V) reference

4 V+ Most positive power supply

5 N.C. No connect. Not internally connected.

6 IN Logic control input

Most negative power supply. This pin is only used in dual-supply applications and should be tied to ground in7 V– single-supply applications.

8 NO Normally open. Can be an input or output.

Copyright © 2009–2011, Texas Instruments Incorporated 7
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TYPICAL PERFORMANCE CHARACTERISTICS

Figure 1. rON vs VIO Figure 2. Leakage Current vs I/O voltage (Switch ON)

Figure 3. Leakage Current vs I/O Voltage (Switch OFF) Figure 4. Positive Supply Current vs Temperature

Figure 5. Negative Supply Current vs Temperature Figure 6. Control Input (IN) Threshold Voltage

8 Copyright © 2009–2011, Texas Instruments Incorporated
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TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Figure 7. Bandwidth Dual Supply (±5V) Figure 8. Off Isolation vs Frequency Dual Supply (±5v)

Figure 9. Crosstalk vs Frequency Dual Supply (±5V) Figure 10. THD+N (%) vs Frequency

Copyright © 2009–2011, Texas Instruments Incorporated 9
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TYPICAL PERFORMANCE CHARACTERISTICS (continued)

Figure 11. Charge Injection vs Bias Voltage
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TEST CIRCUITS

Figure 12. ON-State Resistance

Figure 13. OFF-State Leakage Current (ICOM(OFF), INC(OFF))

Figure 14. ON-State Leakage Current (ICOM(ON), INC(ON))

Copyright © 2009–2011, Texas Instruments Incorporated 11
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Figure 15. Capacitance (CCOM(OFF), CCOM(ON), CNC(OFF), CNC(ON))

Figure 16. Turn-ON (tON) and Turn-OFF Time (tOFF)
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Figure 17. Break-Before-Make Time Delay (tBBM)

Figure 18. Charge Injection (QC)

Figure 19. OFF Isolation (OISO)
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Figure 20. Channel-to-Channel Crosstalk (XTALK)

Figure 21. Bandwidth (BW)

Figure 22. Total Harmonic Distortion
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REVISION HISTORY

Changes from Revision A (May 2010) to Revision B Page

• Deleted preview status from DGK and DCN packages. ....................................................................................................... 1
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TAPE AND REEL INFORMATION

*All dimensions are nominal

Device Package
Type

Package
Drawing

Pins SPQ Reel
Diameter

(mm)

Reel
Width

W1 (mm)

A0
(mm)

B0
(mm)

K0
(mm)

P1
(mm)

W
(mm)

Pin1
Quadrant

TS12A12511DCNR SOT-23 DCN 8 3000 180.0 8.4 3.23 3.17 1.37 4.0 8.0 Q3

TS12A12511DGKR VSSOP DGK 8 2500 330.0 12.4 5.3 3.4 1.4 8.0 12.0 Q1

TS12A12511DRJR SON DRJ 8 1000 180.0 12.4 4.25 4.25 1.15 8.0 12.0 Q2

PACKAGE MATERIALS INFORMATION

www.ti.com 16-Aug-2012

Pack Materials-Page 1



*All dimensions are nominal

Device Package Type Package Drawing Pins SPQ Length (mm) Width (mm) Height (mm)

TS12A12511DCNR SOT-23 DCN 8 3000 202.0 201.0 28.0

TS12A12511DGKR VSSOP DGK 8 2500 358.0 335.0 35.0

TS12A12511DRJR SON DRJ 8 1000 210.0 185.0 35.0

PACKAGE MATERIALS INFORMATION

www.ti.com 16-Aug-2012

Pack Materials-Page 2
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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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