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A Power-Distribution Switch With Latched Overcurrent

Protection

Edward Jung PMP - Systems Power
ABSTRACT

Power-distribution switches, like the TPS203x, operate in retry mode in an overload,
but some applications require the switch to latch off. The latch-off function can be
implemented using the simple circuit described in this application report.

1 Introduction

The Texas Instruments TPS202x, TPS203x, TPS204x, TPS205x, TPS206x, TPS208%, and TPS209x
power distribution switches limit the current into a fault by switching to constant-current mode. If a fault
causes the switch junction-temperature to rise above a preset level, then a thermal protection circuit shuts
off the switch to prevent damage. Recovery from thermal shutdown is automatic once the switch has
cooled sufficiently. In a sustained fault, the switch cycles between current limit and thermal shutdown. In
some systems, it may be preferable to simply latch off the switch under this condition. In a
battery-powered system like a laptop computer, for example, latching off the switch has the advantage of
eliminating unnecessary battery drain by a dead load. This latch-off function can be implemented with a
few inexpensive and readily available logic gates around the switch.

2 Latching Off Is Easy

The circuit in uses a SN74HCO00 quad-NAND gate to implement overcurrent latch off. The
SN74HCO00 high-speed CMOS logic gate is selected for this application, not for its speed, but because it
operates over the 2.7-V to 5.5-V range of the TPS2034D switch.

The TPS2034D switch is active-high enable. An active-low enable switch like the TPS2014 must be driven
by the U1:A output instead of U1:B output.

At power up, ENABLE must be at logic 0 until VCC is stable to ensure that the switch initializes in the off
state. After VCC is stable, logic 1 at ENABLE turns on the switch. In an overcurrent condition, OC#
momentarily pulls low which latches FAULT# at logic 0 and disables the switch. The host can monitor
FAULT# for an overcurrent condition. Toggling ENABLE resets FAULT# and re-enables the switch.
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Figure 1. Overcurrent Latch Off Using Quad-NAND Gate
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For the waveforms in through Figure 4, CH1 = ENABLE, CH2 = OC#, CH3 = FAULT#, and CH4

= Current at the 2.7-V to

5.5-V input.

shows the circuit waveforms if the switch is enabled into a 2-Q load.
shows the circuit waveforms if the switch is enabled into a dead short.

shows the circuit waveforms if the enabled-switch output is short circuited. The input-power
distribution resistance specific to this set-up and the high surge current cause the channel 1 and channel 2
voltages to droop when the switch output is short circuited.

Note that OC# (channel 2) pulls to logic O for a brief period in an overcurrent condition. The OC# output is
not as useful a fault indicator as is the FAULT# output.

The load inrush-current must be less than the short-circuit output current (los) of the switch to prevent the
switch from turning off prematurely when enabled. This can limit the amount of load bypass-capacitance.
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Figure 2. Switch
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Figure 3. Switch Is Enabled Into Short Circuit
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Figure 4. Enabled-Switch Output Is Short Circuited
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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.

TI 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 TI 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 TI 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 TI 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 T| 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 Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl 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.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Amplifiers Bmplifier.fi.con Audio [nww ircom/audid
Data Converters Automotive [www ii-com/automofivg
DSP [sp Broadband
Interface Digital Control [yww ii.com/digitalcontro]
Logic [oaiciiconi Military [vww T com/militany
Power Mgmt Rowerirconj Optical Networking [xww i.com/opficalnetworR
Microcontrollers Security
RFID Telephony [yww Ti.com/telephony
Low Power Video & Imaging [vww ti.com/vided
Wireless

Wireless [ww ircomiwirelesd
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