Quasi-Resonant Current Mode
PWM Controller

Lowest Stand-By Power Consumption e
for High-Power AC/DC Applications
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Overview
The LM5023 is a quasi-resonant current (346 pA) and skip cycle mode Benefits
controller with all of the features which reduces power consumption ¢ No cable compensation required
needed to implement a highly efficient  at light loads. A feedback signal from e Skip cycle mode reduces power
off-line power supply. It uses the the output provides a very accurate consumption at light loads for
transformer auxiliary winding for output voltage regulation of better energy conservation applications
demagnetization detection to ensure than 1%. To reduce overheating and (ENERGY STAR, CEPCP, etc.)
quasi-resonant operation (valley- stress during sustained overload e Quasi-resonant mode reduces
switching) to minimize switching conditions, the LM5023 offers a switching losses and improves
losses. For applications that need to hiccup mode option for over current active efficiency
meet ENERGY STAR® low-standby protection and provides a current limit e Reduces EMI
power requirements, the LM5023 restart timer to disable the outputs e Hiccup mode prevents
features an extremely low 1Q and force a delayed restart. over-heating during extended
overload conditions
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Figure 1. LM5023 Typical Application Circuit A4 QE
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Quasi-Resonant Current Mode PWM Controller

Line Current-Limit Feed-Forward

To improve the overpower limit accuracy over the

full Universal Input Line, the LM5023-2 integrates Line
Current-Limit Feed-Forward.

LM5023 OUT

CS turns-off the OUT when
VCSpk reaches the
COMP voltage

Flyback VDS OUT turns
back on near the Valley -

Figure 2. Typical QR switching waveforms

Line Current-Limit Feed-Forward improves the overpower
limit by summing a current proportional to the input
rectified line into the current sense resistor (Rsense),

refer to Figure 3. The current proportional to the input

line biases up the current sense pin which turns off the
Flyback MOSFET earlier at high input line. This feature
compensates for the propagation delays creating an
overpower protection that is nearly constant over the
Universal Input Line.
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Figure 3. Line Current-Limit Feed-Forward diagram

Hiccup Mode

Hiccup Mode is a method to prevent the power supply
from over-heating during an extended overload condition.
In an overload fault, the current limit comparator turns

off the driver output on pulse-by-pulse basis. This starts
the Over Load Detection Timer and after the Over Load
Detection Timer (OLDT) times out, the current limit
comparator is re-checked. If the power supply is still in an
overload condition, the OUT drive is latched-off and VCC is
allowed to drop to VCC, (7.5 V).

The Depeletion FET charging
current into the VCC cap 2 mA

The current comsumption of the LM5023 while the
OCP Flag is set ICCST = 346 pA
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Figure 4. Hiccup Mode operation
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Figure 5. Efficiency vs. o1, V), 115 VAC and 230 VAC

13 TEXAS

The platform bar is a trademark of Texas Instruments. ©2013 Texas Instruments Incorporated
Printed in U.S.A. by Aimaden Press, San Jose, CA

INSTRUMENTS

SLPT025



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.

Tl 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
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

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
adequate design and operating safeguards.

Tl 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
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl 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 Tl 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 Tl 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, Tl 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 Il (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.

Tl 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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