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Undervoltage and Overvoltage Control For The TPS2490
and TPS2491

Jim Bird System Power

ABSTRACT
This application note provides a simple circuit for adding undervoltage and overvoltage
control to the TPS2490 and TPS2491 hotswap controllers. Standard operation of the
TPS2490 and TPS2491 hotswap controllers are described in detail in datasheet
SLVS503.

1 Circuit Operation

The TPS2490/91 devices do not have undervoltage and overvoltage pins as standard functions. However,
they do have an enable (EN) pin which has a rising input threshold of 1.35 V +/- 0.03 V and a falling input
threshold of 1.25 V +/- 0.03 V. The circuit presented here uses the EN pin to exercise UV/OV control over
the TPS2490/91.

2 UV Control

The comparator (U2) has a high impedance output unless an OV condition exists. That leaves R; and R,
to set the UV threshold at the EN pin. (Although R7, R8, and R11 do influence the UV level slightly
higher). Referring to Figure 1, the equation for calculating UV is;

R, + R
— ( 1 Q)
Vuv = Vo + [RQ](VTH ~ Vo)
Where:
e Viy=1.35+/-0.3 V (rising voltage) and 1.25 +/- 0.03 (falling voltage), at the ENABLE pin
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e Vger =4 +/- 0.1 Volts (voltage at VREF Pin)
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Figure 1. TPS2491 OV/UV Circuit

To select UV resistors R; and R, the following equations are used.

R1+R2"‘2MQ

R; =R, (

Where:

Vuv 1
135)

Vyy = desired UV level
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2.1 OV Control
An OV control signal is generated by the U2 comparator, which directly drives the ENABLE pin of UL.
When an OV condition occurs the open collector output of U2 pulls the 2490 ENABLE pin low, thus
shutting off power to the load.
The noninverting input of U2 is set to a 3-V reference level using the VREF output of U1 and the R7/R8
voltage divider. The inverting input of U2 is driven by the R9/R10 voltage divider which senses input
voltage level. R11 is used to set hysterisis.
The nominal 60-pA current draw for the U2 comparator is low enough to allow it to be powered by the
VREF output of Ul. Therefore it is unnecessary to have voltage regulation circuitry to power the U2
comparator from V.
VREF % RS(RQ + RlO)
Vov =70 (Ry + Ryg)
Rising V |y 97 8
Vo = Virer X Rg X Rll(Rg + Rlo)
ov ~
Falling Vi Rg X Rg X Ry; + R; X Rg X Rg + Ry X Rg X Ry
To select OV resistors R9 and R10 the following equations are used.
e R9+ R10 ~ 500 kQ
o Vov X Rg(R7 + Rg) .
10 = A
. VRer X Rg
Where
e Vgy = desired OV level
It is recommended that the UV resistors, R1 and R2, are selected first. The OV resistors, R9 and R10
second, and the hysterisis resistor, R11 last. These equations are not exact and some iterative derivation
of values will most likely be required. A starting value for R11 can be calculated using the following
equation.
R.. — Rz X RS(VREF X Rs(Rg + RlO) ~ Vhyst X RQ(R7 + Rs))
1 = 2
(R7 + Rg) (Viyst X Rg)
Where;
e  Vger = Voltage at 2490 VREF Pin
Vyyst = Desired OV hysterisis voltage
2.2 Summary
A circuit for providing overvoltage and undervoltage control of the TPS2490/91 has been presented.
Methods for selecting resistor values to provide the desired OV/UV levels have been provided.
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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 TI 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 TI 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 Tl for that product or service voids all
express and any implied warranties for the associated TI 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.
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