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1 Introduction

The UCC28251 is a functional variant of the UCC28250 PWM Controller. While the same basic
functionality of the UCC28250 is largely maintained, the UCC28251 is designed to operate at a lower
frequency (minimum of 27 kHz when programmed by RT pin) allowing operation in 400-V input DC-to-DC
converters in off-line AC-to-DC power supplies, where frequency-dependent high-voltage switching losses
are an important concern. Various other enhancements, (summarized in the table below) made in
UCC28251 that enhance the performace in both 400-V input and 48-V input full-bridge and half-bridge
applications in server telecom power supplies.

2 UCC28251 Enhancements over UCC28250
The overall improvements that are made in UCC28251 can be summarized in Table 1.

The UCC28250EVM-564 is a power converter that is designed to demonstrate the use of a UCC28250 in
a secondary-side symmetrical half-bridge converter topology. Because of the limitations imposed on the
converters operation by the power components (inductors, transformers, capacitors) which limit operation
frequency and other things it is not possible to fully exercise the UCC28251 over its full range of operating
parameters.

To evaluate the UCC28251 in this EVM, simply Follow the steps below:
1. Replace the UCC28250PW with a UCC28251PW device

2. Change the timing resistor RT (R15) on pin 2 of the controller (U3) from 75 kQ to 37 kQ. This is
necessary to keep the operating frequency the same.
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Table 1. UCC28251 Enhancements over UCC28250

NEW IN UCC28251

UCC28250

ENHANCEMENT

When synchronized to an external
frequency source, the minimum switching
frequency can be as low as 42 kHz. When
programmed by R; resistor, the minimum
switching frequency can be as low 27 kHz
(The oscillator Frequency set by the Ry
Resistor will therefore be different from
UCC28250 due to lower operating
frequency of UCC28251)

UCC28250 does not allow support
frequencies lower than 85 kHz

UCC28251 enables better power
efficiency in offline (400 V,,) DC-to-DC
converters.

The synchronous rectifier outputs, SRA
and SRB, are designed to follow after the
primary outputs and have a minimum 50%
duty cycle during startup.

SRA and SRB continue to be active and
will only be disabled when UCC28251 is
disabled

The synchronous rectifier duty cycle will
be equal to 0 when primary duty cycle is
very narrow. This duty cycle loss can
increased MOSFET V5 and cause poor
reverse recovery.

UCC28251 reduces MOSFET stress and
enables better reverse recovery

UCC28251 startup is delayed by 10 ps
after reaching Vpp UVLO. This 10-ps
delay provides enough time for SS pin to
fully discharge

No Delay, immediate startup after UVLO
is reached. After startup, if the applied Vpp
happens to drop below UVLO then rises
back up above ULVO very quickly, the
UCC28250's SS pin does not have
enough time to discharge.

UCC28251 SS pin will fully discharge
under Vdd brownout conditions

When OVP is detected, the internal
current source now turn on for a minimum
of 5 ps. This allows the capacitor
connected to the OVP pin to be charged
up sufficiently. (The internal current
source has been changed to 8 pA)

In UCC28250, if the OVP comparator is
triggered, the internal current source does
not turn on for any minimum amount of
time. In some cases this may result in the
external OVP capacitor not being charged
properly. This could result poor voltage
hysteresis for OVP protection. (The
internal current source is 11 pA)

UCC28251 allows Over Voltage Protection
to have enough voltage hysteresis
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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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