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Input to Output Isolation for the TPS61170

Jeff Falin

ABSTRACT

Many boost converters have an external rectifier diode. The input voltage of the TPS61170 main boost
converter is connected to the output voltage when the device is disabled. Due to the direct pass from the
input to the output, the input supply is not isolated from the output voltage when the IC is disabled. This
application report describes how to use a PMOS transistor to disconnect the boost converter's input
voltage from the output voltage (known as load disconnect or input to output isolation) when the device is
disabled.

Figure 1 shows the schematic for a TPS61170EVM (SLVU222) that has been modified to include a PMOS
transistor Q,, and a resistor R, ;) which form the load disconnect circuit. Capacitor C4 is the minimum
capacitor necessary for control loop stability, and C5 represents additional load capacitance.
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Figure 1. TPS61170 with Input to Output Isolation

The boost converter's diode is connected to the source of Qp,, but the feedback network and output

capacitor are connected after Q. This allows a regulated output voltage even with the use of the

transistor Q). Select Q. to have the following characteristics:

1. a Vg, breakdown voltage higher than Vg

2. a Vg breakdown voltage higher than Vg — V,ymin

3. alow drain to source resistance (Rpsen) such that the voltage drop created by the maximum output
current (Iomax) times Ry, does not take the output voltage below the required minimum regulated
voltage for the application.

SLVA299A-April 2008—-Revised March 2011 Input to Output Isolation for the TPS61170

Submit Documentation Feedback
© 2008-2011, Texas Instruments Incorporated


http://www.ti.com/lit/pdf/SLVU222
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLVA299A

13 TEXAS
INSTRUMENTS

www.ti.com

Capacitor C4 provides a defined bias operation point for Q,, and can should be in the 0.1uF to 1uF
range. R p,of approximately 100 Q is recommended to prevent the input voltage from capacitively coupling
to the boost converter output. UsingFigure 1 with V,, = 5V and Vg, set to 24 V by R1 and R2, and

R oap = 240 Q (Ioyr = 100 mA), Figure 2 shows the circuit starting up while Figure 3 shows the circuit at
shutdown. In both figures, CH1 shown in yellow and set to 5 V/div, shows output voltage before Q. ,
CH2 shown in pink and set to 5 V/div, shows the output voltage after Qp,, and CH3 shown in blue, shows
CTRL.
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Figure 2. TPS61170 with Input to Output Isolation at Startup
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Figure 3. TPS61170 with Input to Output Isolation at Shutdown
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Note that the load regulation at large loads is degraded by the loyr X Rpg(on drop across the FET, i.e.,
Vour = Veer X (1 + R1U/R2) = lgyp % RDS(on)'

Note also that efficiency will be degraded slightly due to the loyr ? x Rpgn additional power loss across the
FET, i.e. N = ((Vrer X (1 + R1/R2) = loyr X Rpson) X lour)/(Vin X ). In this example, the Si2343 -30-V PFET
with Rpson= 45 mQ at Vs = 10V was used. So, with V, = 12V, the change in load regulation and
efficiency is negligible. At lower input voltages, higher currents, or when using FETs with higher Ryg,,, the
degradation in load regulation and efficiency is more apparent.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl 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 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. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.
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