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Design of UVLO for LM27313

Dheemanth Prabhu Hejamady; Dilip Mohol

ABSTRACT

This application note describes a novel and economic design of an undervoltage lockout (UVLO) for
LM27313. The UVLO is designed to prevent switching current from increasing beyond the maximum rated
limit, hence, preventing the device from overheating.
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1 Introduction

The LM 27313 is a boost converter with a fixed switching frequency of 1.6 MHz. The design illustrated in
Figure 1 is for a mobile charging application. The charging is being performed with an output current of

500 mA.
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Figure 1. Initial Boost Converter Design

2 Need for Undervoltage Shutdown

Now observations on efficiency for variations in input voltages were made on this design and are listed in

Table 1.
Table 1. Design Efficiency
Vin Iy Vour lout P Pour Efficiency
2.989 0.99 4.799 0.398 2.95911 1.910002 64.546502
3.464 0.71 4915 0.41 2.45944 2.01515 81.935319
3.766 0.62 4,922 0.411 2.33492 2.022942 86.6386
4.025 0.57 4.927 0.411 2.29425 2.024997 88.264008
4.234 0.54 4.931 0.411 2.28636 2.026641 88.640503

From the observations in Table 1, it is evident that the input current increases above 700 mA for an input
voltage below 3.5 V. Also, the efficiency of the same reduces rapidly to as low as 64.5% at V,, = 3 V.

This increase in input current exceeds the current limit of the device (1.25 A — peak current) and causes
the device to heat up, therefore, the IC must be shut down when the input voltage falls below 3.5 V. This
can be achieved by utilizing the characteristics of the shutdown pin of LM27313.
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Characteristics of the Shutdown Pin

3 Characteristics of the Shutdown Pin

The device’s state of operation (ON/OFF) can be decided by the voltage at the shutdown pin (Vgpn)-

Table 2 shows its characteristics:

Table 2. Operating State at the Shutdown Pin

Vston Operating State Units
<05 OFF Volts
215 ON Volts

Hence, a circuit is to be designed such that the Vg oy < 0.5V for Vy < 3.5V and Vg py > 1.5V for Vi >

35V.

4 UVLO Circuit
Figure 2 shows a UVLO circuit.
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4.1 Circuit Behavior

Figure 2. UVLO Circuit

When the voltage across V,, 2 3.6 V, the transistor T1 turns on, hence bypassing resistor R5. This causes

the voltage at the SHDN pin to go above 1.5 V, turning the IC on. But when V,, < 3.5 V, the device turns

OFF.
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4.2 Design Procedure

J3

The design procedures are listed in following steps:

1. For the transistor to turn on, V,, =2 0.6 V. So, according to the requirement, the voltage at the base of
the transistor should be less than 3 V.

This only happens if the potential difference across R3 and R4 is greater than 3 V.
The voltage divider values are decided with the following equation:
_ 5xR2
" R1+R2
Based on the potential difference between R3 and R4, the values of R3 and R4 are calculated to be:
3.1 x R3

R3 + R4
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Figure 3. Final Circuit with UVLO

Conclusion

The design of the UVLO allows us to limit the switching current and gives access to a wider range of
applications in which the LM27313 can be used. Furthermore, this method can be used with other similar
devices, some of which are listed here:

LM2735
TPS61170
LMR62014
LMR64010
LMR62421
TPS61260
TPS61261
LM3310
LM4510

References
1. LM27313 datasheet (SNVS487)

Design of UVLO for LM27313 SLVA638B—April 2014—Revised April 2014

Submit Documentation Feedback
Copyright © 2014, Texas Instruments Incorporated


http://www.ti.com
http://www.ti.com/lit/pdf/SNVS487
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLVA638B

13 TEXAS
INSTRUMENTS

www.ti.com

Revision History

Revision History

Changes from Original (April 2014) to A Revision Page
¢ Changed quality of image, improved position of values and UNItS. .....uvveeiiiiiiieiiiiiii i raes 2
« Changed quality of image, improved position of values and UNItS. ......ccueeiiiiiiiiiiii i r e e aannes 4
e Deleted TPS61241 and TPS61240 from the CONCIUSION SECHON ..ivuuiiiiivisiiiiiiii i e 4
¢ Added LMR62421 and LM4510 to the CONCIUSION SECHOM. .. .uuistiieiiitire st ree e s s s rr s raaeaaeeranns 4
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.
Revision History

Changes from A Revision (April 2014) to B Revision Page
e Changed UVLO Circuit image, was missing Vin @and VSNAN. ... ...uvieiiiiiiiiiiiiiinin s s naaes 3
* Changed equation in third step of the Design Procedure SECHON. .....iviee ettt sraane e raaaness 4
« Changed equation in fourth step of the Design ProCedure SECON. ...viiieiiiiie i rsierraaneessaannessaasneesaaannensns 4
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

SLVA638B—April 2014—Revised April 2014 Revision History 5

Submit Documentation Feedback
Copyright © 2014, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLVA638B

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 JESDA48, 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 Tl deems necessary
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Tl 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
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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 Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
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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.
Tl 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 Tl and its representatives against any damages arising out of the use
of any Tl 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 Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl 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, Tl will not be responsible for any failure to meet ISO/TS16949.
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