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UCC28065 Natural Interleaving™ Transition-Mode PFC Controller
with High Light-Load Efficiency Supporting High-Frequency Switching up-to 800 kHz

1 Features
* Input filter and output capacitor ripple-current
reduction

Reduced current ripple for higher system
reliability and smaller bulk capacitor

Reduced EMI filter size
» Higher switching frequency support

Up-to 800-kHz switching frequency, reducing
boost inductor size to at least one-half in size

Improved input-current THD

» High light-load efficiency

User adjustable phase management with input
voltage compensation

Burst mode operation with adjustable burst
threshold

Helps enable compliance to EUP Lot6 tier I,
CoC tier Il and DOE Level VI standards

e Sensorless current-shaping simplifies board layout
and improves efficiency

e Input line feed-forward for fast line transient
response

* Inrush-safe current limiting:
Prevents MOSFET conduction during inrush

Eliminates CCM operation and reverse
recovery events in output rectifier

Applications

» Slim AC/DC for LED and OLED TVs

* All-in-one PC

» High-density AC/DC and gaming adapters
 Home audio systems

e Server, telecom, and DIN rail power supplies

3 Description

The UCC28065 interleaved PFC controller enables
transition mode PFC at higher power ratings than
previously possible. The device uses a Natural
Interleaving™ technique to maintain a 180-degree
phase shift. Both channels operate as masters (there
is no slave channel) synchronized to the same
frequency. This approach enables faster response
time, accurate phase shift, and transition mode
operation for each channel. The device has a burst
mode function to get high light-load efficiency. Burst
mode eliminates the need to turn off the PFC during
light load operation to meet standby power targets,
eliminating the need for an auxiliary Flyback when
paired with UCC25640x LLC controller and the
UCC24612 or UCC24624 synchronous rectifier
controllers. The increased frequency clamping
doubles the switching frequency capability compared
with previous generation devices. The increased
switching frequency range also allows the design to
fully utilize the benefits of GaN MOSFETs such as
LMG3410 and SiC MOSFETSs.

Device Information®
PACKAGE BODY SIZE (NOM)
SOIC (16) 9.90 mm x 3.91 mm

PART NUMBER
UCC28065

(1) For all available packages, see the orderable addendum at
the end of the data sheet.
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Simplified Application
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4 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision A (May 2020) to Revision B

¢ Changed from Advance Information to initial release
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5 Description (Continued)

Expanded system level protections features include input brownout and dropout recovery, output over-voltage,
open-loop, overload, soft-start, phase-fail detection, and thermal shutdown. The additional fail-safe over-voltage
protection (OVP) feature protects against shorts to an intermediate voltage that, if undetected, could lead to
catastrophic device failure. Advanced non-linear gain results in rapid, yet smooth response to line and load

transient events. Special line-dropout handling avoids significant current disruption. Strong reduction of bias

current when not switching during burst mode operation, improves stand-by performance.

6 Pin Configuration and Functions

D Package
16-Pin SOIC
Top View
ZCDh_B[IT] |1 16 -IJZCD_A
VSENSE [T |2 15 [.TJVREF
TSETCI] (3 14 [T GDA
PHBCT] |4 13 (I PGND
COMP [T |5 12 (T3VvCC
AGND [T |6 11 (L GDB
VINAC T |7 10|13CSs
HVSENLCT] |8 9| BRST

Pin Functions

e PN e 110 DESCRIPTION
AGND - Analog ground

BRST | Burst mode threshold input

COMP (@) Error amplifier output

CS 10 | Current sense input

GDA 14 O Phase A gate driver output

GDB 11 (@) Phase B gate driver output

HVSEN 8 | High voltage output sense

PGND 13 - Power ground

PHB | Phase B enable disable threshold input
TSET 3 | Timing set

VCC 12 - Bias supply input

VINAC | Input AC voltage sense

VSENSE | Error amplifier input

VREF 15 (@) Voltage reference output

ZCD_A 16 | Phase A zero current detection input
ZCD_B 1 | Phase B zero current detection input

Copyright © 2020, Texas Instruments Incorporated

Product Folder Links: UCC28065

Submit Documentation Feedback

3


http://www.ti.com/product/ucc28065?qgpn=ucc28065
http://www.ti.com
http://www.ti.com/product/ucc28065?qgpn=ucc28065
http://www.ti.com/feedbackform/techdocfeedback?litnum=SLUSDW0B&partnum=UCC28065

13 TEXAS
INSTRUMENTS
UCC28065

SLUSDWOB —MAY 2020—REVISED MAY 2020 www.ti.com

7 Specifications

7.1 Absolute Maximum Ratings

All voltages are with respect to GND, —-40°C < T; = T, < 125°C, currents are positive into and negative out of the specified
terminal, unless otherwise noted.

MIN MAX | UNIT
veew -0.5 21
COMP®, PHB, HVSEN®, VINAC®), VSENSE®), TSET, BRST -0.5 7
Continuous input voltage ZCD_A, ZCD_B -0.5 4 \Y
cs® 0.5 3
GDA, GDB®) -05 VCC + 0.3
VCC 20
Continuous input current ZCD_A ZCD_B = mA
GDA, GDB®) -25 25
VREF -2
Peak input current CS -30 mA
T, Operating junction temperature —40 125 °C
TsoL Soldering 10 s 260 °C
Tsig Storage temperature -65 150 °C

(1) Voltage on VCC is internally clamped. VCC may exceed the continuous absolute maximum input voltage rating if the source is current
limited below the absolute maximum continuous VCC input current level.

(2) In normal use, COMP is connected to capacitors and resistors and is internally limited in voltage swing.

(3) Innormal use, VINAC, VSENSE, and HVSEN are connected to high-value resistors and are internally limited in negative-voltage swing.
Although not recommended for extended use, VINAC, VSENSE, and HVSEN can survive input currents as high as -10mA from negative
voltage sources, and input currents as high as +0.5mA from positive voltage sources.

(4) Innormal use, CS is connected to a series resistor to limit peak input current during brief system line-inrush conditions. In these
situations, negative voltage on CS may exceed the continuous absolute maximum rating.

(5) No GDA or GDB current limiting is required when driving a power MOSFET gate. However, a small series resistor may be required to
damp resonant ringing due to stray inductance.

7.2 ESD Ratings

VALUE UNIT
o Human body model (HBM), per ANSI/ESDA/JEDEC JS-001®% +2000
V(esp) Electrostatic discharge - — > \Y
Charged-device model (CDM), per JEDEC specification JESD22-C101®? +500

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
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7.3 Recommended Operating Conditions

All voltages are with respect to GND, -40°C < T; = T, < 125°C, currents are positive into and negative out of the specified

terminal, unless otherwise noted.

MIN MAX UNIT
VCC input voltage from a low-impedance source 14 21 \Y
VCC input current from a high-impedance source 18 mA
VINAC input voltage 6 \%
VREF load current -2 mA
ZCD_A, ZCD_B series resistor 20 80 kQ
TSET resistor to program PWM on-time 66.5 400 kQ
HVSEN input voltage 0.8 4.5 \Y
PHB Phase management threshold voltage 0 2 \%
BRST Burst mode threshold voltage 0 Vpys-06V \%
7.4 Thermal Information
UCC28064
THERMAL METRIC SOIC (D) UNIT
16 PINS
Rosa Junction-to-ambient thermal resistance ™ 91.6 °CIW
RoJc(ion) Junction-to-case (top) thermal resistance ® 52.1 °C/W
Ross Junction-to-board thermal resistance 48.6 °C/W
VT Junction-to-top characterization parameter® 14.9 °C/W
Vi Junction-to-board characterization parameter® 48.3 °C/W

(1) The junction-to-ambient thermal resistance under natural convection is obtained in a simulation on a JEDEC-standard, high-K board, as
specified in JESD51-7, in an environment described in JESD51-2a.
(2) The junction-to-case (top) thermal resistance is obtained by simulating a cold plate test on the package top. No specific JEDECstandard

test exists, but a close description can be found in the ANSI SEMI standard G30-88.

(3) The junction-to-board thermal resistance is obtained by simulating in an environment with a ring cold plate fixture to control the PCB

temperature, as described in JESD51-8.

(4) The junction-to-top characterization parameter, y;7, estimates the junction temperature of a device in a real system and is extracted
from the simulation data for obtaining Ryja, using a procedure described in JESD51-2a (sections 6 and 7).
(5) The junction-to-board characterization parameter, v;g, estimates the junction temperature of a device in a real system and is extracted
from the simulation data for obtaining Ryja, using a procedure described in JESD51-2a (sections 6 and 7).

7.5 Electrical Characteristics

At VCC =16 V, AGND = PGND =0V, VINAC =3V, VSENSE =6 V, HVSEN = 3V, PHB = 0V, BRST = 0V, Ryger = 133 kQ,
all voltages are with respect to GND, all outputs unloaded, —40°C < T; = T, < 125°C, and currents are positive into and
negative out of the specified terminal, unless otherwise noted.

PARAMETER | TEST CONDITIONS | MIN TYP MAX| uNIT
VCC BIAS SUPPLY
VCCsyunt VCC shunt voltage® lvce = 10 mA 22 24 26 \%
lvecuviLo) VCC current, UVLO VCC = 9.3V prior to turn on 125 200 HA
lvec(stoy) VCC current, disabled VSENSE =0V 150 210 HA
lvee(on) VCC current, enabled VSENSE =2V 5 8 mA
lvecBursT) \S/V%Ii&;]:il;rgrent burst mode no Vcowmp < VBursT 650 850 HA
UNDERVOLTAGE LOCKOUT (UVLO)
VCCoy VCC turnon threshold VCC rising 9.45 10.35 111 \%
VCCorr VCC turnoff threshold VCC falling 8.8 9.6 10.7 \Y
AVCCuvio UVLO Hysteresis VCCop - VCCorr 0.68 0.8 0.9 Y,
REFERENCE
VRer VREF output voltage, no load lvrer = 0 MA 5.82 6.00 6.18 \%
AVRer_LoAD VREF change with load 0 MA < lyger £ -2 MA -6 -1 mVv

(1) Excessive VCC input voltage and current will damage the device. This clamp will not protect the device from an unregulated bias supply.
If an unregulated bias supply is used, a series-connected Fixed Positive-Voltage Regulator such as the UA78L15A is recommended.
See the Absolute Maximum Ratings table for the limits on VCC voltage, current, and junction temperature.
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Electrical Characteristics (continued)

At VCC =16 V, AGND = PGND =0V, VINAC =3V, VSENSE = 6 V, HVSEN = 3V, PHB = 0V, BRST = 0V, Ryggr = 133 kQ,
all voltages are with respect to GND, all outputs unloaded, —40°C < T, = T, < 125°C, and currents are positive into and
negative out of the specified terminal, unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
AVger vee | VREF change with VCC 12V<VCC=20V 2 10 mv
ERROR AMPLIFIER
VSENSEreg25 VSENSE input regulation voltage Tp=25°C 5.85 6 6.15 \%
VSENSEreg VSENSE input regulation voltage 5.82 6 6.18 \%
lvseEnsE VSENSE input bias current In regulation 50 100 150 nA
VenaB VSENSE enable threshold, rising 1.15 1.25 1.35 \%
AVEenag VSENSE enable hysteresis 0.02 0.07 0.15 \%
Vcomp_cLmp COMP high voltage, clamped VSENSE = VSENSEreg — 0.3 V 4.70 4.95 5.10 \Y
Veomp_sat COMP low voltage, saturated VSENSE = VSENSEreg + 0.3 V 0.03 0.125 \%
VSENSE to COMP 0.99(VSENSEreg) < VSENSE < 0 55 0 s
vt transconductance, small signal 1.01(VSENSEreg), COMP =3V H
VSENSE high-going threshold to
Vsense_gvz_sink | enable COMP large signal gain, Relative to VSENSEreg, COMP =3V 3.25 5 6.75 %
percent
V. VSENSE low-going threshold to
SENSE_gM2_SOUR | enable COMP large signal gain, Relative to VSENSEreg, COMP = 3 V —-6.75 -5 -3.25 %
CE
percent
VSENSE to COMP B _
OM2_SOURCE transconductance, large signal VSENSE = VSENSEreg — 0.4V, COMP =3V 210 290 370 usS
VSENSE to COMP _ -
Ovi2_siINK transconductance. large signal VSENSE = VSENSEreg + 0.4 V, COMP = 3V 210 290 370 us
lcomp_source_ma COMP maximum source current VSENSE =5V, COMP =3V -170 -125 -80 UA
X
Rcomppcha COMP discharge resistance HVSEN =5.2V, COMP =3V 1.6 2 24 kQ
IooDCHG COMP discharge current during VSENSE = 5 V, VINAC = 0.3 V, COMP = 1V 3.2 4 48 pA
Dropout
Viow ov :{Ssir'fg’l\‘SE overvoltage threshold, Relative to VSENSEreg 6.5 8 95 %
AViow ov_HysT VSENSE overvoltage hysteresis Relative to Viow ov -3 -2 -1.5 %
Vi ov :{Ssir'fg’l\‘SE 2nd overvoltage threshold, | po1iive to VSENSEreg 93 11 127 %
SOFT START
VssTHR COMP Soft-Start threshold, falling VSENSE =15V 10 23 35 mvV
lssFasT COMP Soft-Start current, fast SS-state, Venag < VSENSE < VREF/2 -170 -125 -80 HA
Iss sLow COMP Soft-Start current, slow SS-state, VREF/2 < VSENSE < 0.88VREF -20 -16 -11.5 HA
Keoss [/SENSE End-of-Soft-Start threshold | percent of vSENSEreg 96.5%  983%  99.8%
OUTPUT MONITORING
Vi ov LT ;\JiEN threshold to overvoltage HVSEN rising 4.64 487 51 v
Viv ov cir ZZ;EN threshold to overvoltage HVSEN falling 4.45 467 48 v
GATE DRIVE
VeDx_H GDA, GDB output voltage, high Iopas lops = —100 mA 10.7 12.4 15 Y
Repx H GDA, GDB on-resistance, high lepas lepg = =100 mA 8.8 16.7 Q
Vepx L GDA, GDB output voltage, low lepas leps = 100 mA 0.18 0.32 \VJ
Repx L GDA, GDB on-resistance, low lepas lgpe = 100 mA 2 3.2 Q
GDA, GDB output voltage high,
Vb H_veeH clamped p ge hig VCC =20V, Igpa, lops = =5 MA 11.8 135 15 v
Ve H_veet Sgé’ GDB output voltage high, IoW | \/o — 15 v/ 1, 1o = =5 MA 10 105 115 v
Vepx L_uvLo GDA, GDB output voltage, UVLO VCC =3.0V, Igpa, lepg = 2.5 mA 100 200 mVv
tepx RISE Rise time 1Vto9V, Coap=1nF 18 30 ns
tepx_FALL Fall time 9VtolV, Coap=1nF 12 25 ns
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Electrical Characteristics (continued)

At VCC =16 V, AGND = PGND =0V, VINAC =3V, VSENSE = 6 V, HVSEN = 3V, PHB = 0V, BRST = 0V, Ryggr = 133 kQ,
all voltages are with respect to GND, all outputs unloaded, —40°C < T, = T, < 125°C, and currents are positive into and
negative out of the specified terminal, unless otherwise noted.

PARAMETER | TEST CONDITIONS MIN TYP MAX UNIT
ZERO CURRENT DETECTOR
ZCD_A, ZCD_B voltage threshold,
Vzcox TRIG — - 9 0.8 1 1.2 v
falling
Vycoe ARM Zp_D_A, ZCD_B voltage threshold, 15 17 1.9 v
= rising
Vzcox_cLmp_H ZCD_A, ZCD_B clamp, high lzcp A= +2 MA, Izcp g = +2 MA 2.6 3 34 \Y
Vzcox_cLmp_L ZCD_A, ZCD_B clamp, low lzcp_a = =2 MA, lzcp g = =2 MA -0.40 -0.2 0 Y
I7cDx ZCD_A, ZCD_B input bias current | ZCD_A=1.4V,ZCD_B=14V 0.5 0 0.5 HA
t ZCD_A, ZCD_B delay to GDA, GDB | From ZCD_x input falling to 1 V to respective 50 100 ns
ZCDx_DEL outputs gate drive output rising 10%
tzcox_BLNK ZCD_A, ZCD_B blanking time From GDx rising and GDx falling® 100 ns
CURRENT SENSE
Ics CS input bias current, dual-phase At rising threshold -200 -166 -120 HA
CS current-limit rising threshold,
Vs pph dual-phase -0.22 0.2 -0.18 Y
CS current-limit rising threshold, _
Ves_sph single-phase PHB =6V -0.183 -0.166 -0.149 \Y
CS current-limit reset falling
Vcs RsT threshold -0.025 -0.015 -0.002 \Y
L . From CS exceeding threshold-0.05 V to GDx
tes pEL CS current-limit response time dropping 10% 60 100 ns
tes BNk CS blanking time From GDx rising and falling edges 100 ns
VINAC INPUT
VINAC input bias current, above _
IviNAC browneut VINAC =2 V 0.5 0 0.5 YA
VBOTHR VINAC brownout threshold 1.33 1.45 1.6 \%
) . VINAC below the brownout detection threshold
tsopLY VINAC brownout filter time for the brownout filter time 500 640 810 ms
tgorsT VINAC brownout reset time VINAC above thg brownout threshold for the 300 450 600 ms
brownout reset time after Brown out event
lsoHYs VINAC brownout hysteresis current | VINAC = 1V for > tgopLy 1.6 1.95 2.25 HA
VpobET VINAC dropout detection threshold | VINAC falling 0.310 0.35 0.38 \Y
) . VINAC below the dropout detection threshold for
thopLy VINAC dropout filter time the dropout filter time 35 5 7 ms
VpocLr VINAC dropout clear threshold VINAC rising 0.67 0.71 0.75 \Y
PULSE-WIDTH MODULATOR
On-time factor, two phases _ _y@3)
KL operating, low VINAC_PK VINAC=1.6V, VCOMP=4V 3.0 4.15 5.3 us/v
On-time factor, two phases _ — 4y
Ky operating, high VINAC. PK VINAC= 5V, VCOMP = 4V 0.36 0.43 0.5 us/v
On-time factor, single-phase _ _ JPE)
Krst operating, low VINAC. PK VINAC=1.6V, VCOMP = 1.5V, PHB = 2V 6.1 8.3 10.5 us/v
On-time factor, single-phase _ _ oy
Krsh operating, high VINAC_PK VINAC= 5V, VCOMP = 1.5V, PHB=2V 0.73 0.87 1.01 us/vV
o o ) Rrset = 133 kQ, VCOMP = 0.3, VINAC = 3 V® 1.05 15 1.95
tvin Minimum Switching period us
Rrser = 266 kQ, VCOMP = 0.3, VINAC = 3 V® 1.0 1.18 1.35
tsTART PWM restart time ZCD_A=ZCD_B=2V® 160 210 265 us
tonmAX L Maximum FET on time at low VINAC | VSENSE = 5.8 V, VINAC=1.6V 15.1 20.4 26.2 us
Maximum FET on time at _ _
tonmax_H HighVINAC VSENSE = 5.8 V, VINAC= 5V 15 2 24 us
(2) ZCD blanking times are ensured by design.
(3) Gate drive on-time is proportional to (VCOMP — 0.125 V). The on-time proportionality factor, KT, scales linearly with the value of RTSET
and is different in two-phase and single-phase modes. The minimum switching period is proportional to RTSET.
(4) An output on-time is generated at both GDA and GDB if both ZCDA and ZCDB negative-going edges are not detected for the restart

time. In single-phase mode, the restart time applies for the ZCDA input and the GDA output.
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Electrical Characteristics (continued)

At VCC =16 V, AGND = PGND =0V, VINAC =3V, VSENSE = 6 V, HVSEN = 3V, PHB = 0V, BRST = 0V, Ryggr = 133 kQ,
all voltages are with respect to GND, all outputs unloaded, —40°C < T, = T, < 125°C, and currents are positive into and
negative out of the specified terminal, unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

Maximum FET on time at low _ _ _

fonmax_sL VINAC. Single Phase operation, VSENSE = 5.8V, VINAC=1.6V, PHB = 6V 11.8 16 20.2 us
Maximum FET on time at low _ _ _

tonmax_sH VINAC, single phase operation VSENSE = 5.8V, VINAC=5 V, PHB = 6V 1.37 1.66 1.95 Hs
Phase B to phase A on-time _ _ o

Atonmax ABL matohing error VSENSE = 5.8 V, VINAC=1.6V -6 6 %
Phase B to phase A on-time _ _ o

Atonmax_AB_H matching error VSENSE =5.8 V, VINAC= 5V -6 6 %

AVegst Hyst ESF?:J Hysteresis, COMP voltage | gpor - 1y, vINAC = 1.5V 30 50 70|  mv

AVeug st ﬁgfg“y“eres's COMP voltage PHB = 3V, VINAC = 2.5V 80 150 210|  mv
PHB pin sourced current when high _ _

IpHE_RANGE input voltage VINAC = 3.75V, PHB = 2V 2 3 4.1 A
BRST pin sourced current when _ _

BRST RANGE high input voltage VINAC = 3.75V, BRST = 2V 2 3 4.1 pA

Vuinac_rance_THF | VINAC range falling threshold PHB = 2V, BRST = 2V 2.95 3.15 3.3 \%

AVinac ranGE Z{;’;QC range Hysteresis atrising | o = 5y BRsT=2v 300 350 400 mv

THERMAL SHUTDOWN

Ts_sp Thermal shutdown temperature Temperature rising® 160 °C

Ty rsT Thermal restart temperature Temperature falling® 140 °C

(5) Thermal shutdown occurs at temperatures higher than the normal operating range. Device performance above the normal operating
temperature is not specified or assured.
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7.6 Typical Characteristics

Vyee = 16 V, Vagnp = Veano = 0V, Vyinac = 3V, Vysense = 6 V, Vivsen = 3V, Vprg = 0V, Rysgr = 133 kQ; all voltages are
with respect to GND, all outputs unloaded, T; = 25°C, and currents are positive into and negative out of the specified terminal,
unless otherwise noted.
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Typical Characteristics (continued)

VVCC =16 V, VAGND = VPGND =0 V, VV|NAC =3 V, VVSENSE =6 V, VHVSEN =3 V, VPHB =0 V, RTSET =133 kQ, all V0|tages are
with respect to GND, all outputs unloaded, T, = 25°C, and currents are positive into and negative out of the specified terminal,

unless otherwise noted.
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Figure 7. VCC Bias Supply Current
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Figure 8. Error Amplifier Output Current vs Input Voltage
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Figure 9. Error Amplifier Transconductance vs VSENSE
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Typical Characteristics (continued)

VVCC =16 V, VAGND = VPGND =0 V, VV|NAC =3 V, VVSENSE =6 V, VHVSEN =3 V, VPHB =0 V, RTSET =133 kQ, all V0|tages are
with respect to GND, all outputs unloaded, T, = 25°C, and currents are positive into and negative out of the specified terminal,

unless otherwise noted.
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Figure 11. Error Amplifier Output Current vs Output Voltage
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Typical Characteristics (continued)

VVCC =16 V, VAGND = VPGND =0 V, VV|NAC =3 V, VVSENSE =6 V, VHVSEN =3 V, VPHB =0 V, RTSET =133 kQ, all V0|tages are
with respect to GND, all outputs unloaded, T, = 25°C, and currents are positive into and negative out of the specified terminal,
unless otherwise noted.
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Figure 15. Gate Drive Falling and Delay From CS Input vs Time
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8 Detailed Description

8.1 Overview

Transition mode (TM) control is a popular choice for the boost power factor correction topology at lower power
levels. Some advantages of this control method are its lower complexity in achieving high power factor and
because lower cost boost diode with higher reverse recovery current specification may be used. In TM control
MOSFET is turned on always when no current is flowing into diode. Interleaved Transition Mode Control retains
this benefit and generally extends the applicability up to much higher power levels while simultaneously
conferring the interleaving benefits of reduced input and output ripple current and system thermal optimization.

To reduce the overall power supply size and improve the power density, the switching frequency needs to be
increased to shrink the inductor size. With higher switching frequency, further EMI fitler size reduction is possible.
The UCC28065 is designed to provide higher switching frequency capability comparing with its earlier
generations, with up to 800-kHz maximum switching frequency.

In UCC28065, burst mode was introduced respect its predecessor (UCC28063) to achieve higher efficiency in
light load conditions. Input voltage feed-forward and threshold adjustment is also available to ensure the user can
optimize performance across line and load conditions. When operating single phase on time of the switching
phase is doubled with the purpose of compensating the missing power from the not switching phase. In this way
for the same COMP value the converter should provide the same output power regardless if operating single
phase mode or dual phase mode. Unfortunately this is not always the case. Component variations and
MOSFETSs turn-off delay can lead to big differences (for the same COMP voltage) in the output power delivery.
The Phase Management and Light-Load Operation section will discuss some ways to deal with the variations.

Line voltage feed-forward compensation provides several benefits: it maintains constant bandwidth of the control
loop versus line voltage variation, avoids high current in the MOSFETS, inductors, and line filter when line
transitions from low to high happens, and helps to keep simple Phase Management control because the COMP
pin voltage is almost proportional to Load. Burst Mode enables high efficiency at light load and soft-on and soft-
off in burst mode reduces risk of audible noise. The optimal load current at which the converter should enter
burst mode can be different for different input voltages. These thresholds can be customi