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Drive for Higher Power Density (<150 W)
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<150W High Density Bundle Opportunity

AC
Power Factor PWM Half-Bridge Synchronous USB PD
Correction Controller Driver / Rectification Controller
(PFC) (ACF/HF QR) DrGaN (SR)
NCP1342 (HF QR) NCP51530 HB
Today Mid Power Density Ctrl Half Bridge Gate Driver NCP4306
NCP1622 NCP1568 (ACF) NCP51820 HB =1, = Single SR
Highest Power Density Half Bridge GaN Driver
NCP1345 RTM Q3’ 21
2021 NCP1623 RTM Q1’21 USB PD Optimized NCP4307 RTM Q1’21

Platform Improved Perf. NCP15681 RTM Q3’ 21 Higher Integration

Int. Driver, USB PD Optimized

NCP1345 & NCP4307 Sampling in Q3 ‘20
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NCP1342 High Frequency QR Contro"er Released Product

Value Proposition

The NCP1342 is a highly integrated quasi-resonant flyback controller capable of controlling rugged and high-performance off-line power supplies as required by adapter
applications. With an integrated active X2 capacitor discharge feature, the NCP1342 can enable no-load power consumption below 30 mW for USB PD Notebook Adapters
from 45W to 100W.

Unique Features Typical Application Circuit

= QR Frequency lJittering = Reduces EMI Signature ) o P
= New Quiet-Skip Technology « Ensures Operation Outside Audible i T ”E < v
Range H_i... A 3
= Rapid Frequency Foldback = Enhanced Light Load Efficiency . g} w E| '
< NCP1342
. r:;:x HV = ! =
7 ewm T [ eaor on
Other Features N> e o, o ooh |
= High voltage startup circuit with Integrated Brownout 7 _*K T 3 [ i
= Valley Switching Operation with Valley Lockout ;H; 3 ) %
= Frequency Foldback with 25 kHz Minimum Frequency + -l

= Ve Overvoltage Detection

= NTC Compatible Fault Pin

= Soft-Start for Smooth Start-up Operation

= High Drive Capability: -500 mA / +800 mA

Market & Applications Ordering & Package information

- Low/Medium USB PD Adapters » SOIC-8and SOIC9
= Pin compatible with NCP1340
= Notebook Computer Adapters

. 1
= Auxiliary Power Fault =g o HY Fautt ol oy
FMAX =5 FB 5 o VCC
FE = VCC
ZCDIOPP o - pRY ZCD/OPP 03 Fo DRV
i i GND
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NCP4306 Secondary Side Synchronous Rectification Driver

Released Product

Value Proposition

The NCP4306 is high performance driver tailored to control a synchronous rectification MOSFET in switch mode power supplies. Thanks to its high
performance drivers and versatility, it can be used in various topologies such as DCM or CCM flyback, quasi resonant flyback, forward and half bridge

resonant LLC.

Unique Features

Operates in CCM, DCM and QR for .
Flyback or in Forward and LLC
15 ns Turn off Delay .

Optional Ultrafast (10.5ns) Trigger Input
Adjustable Min ON & OFF Time .

dV/dt detection .
7 A Sink, 2 A Source Drive capability
GaN Transistor Driving Capability

Flexible solution fits many
topologies

Maximizes conduction time to
increase efficiency

Typical Application Schematic

tUout

Improves deep CCM performance
Prevents accidental MOSFET turn
on or turn off due to ringing

Enhanced Operation for USB-PD
Fast turn off of MOSFET for
optimized conduction period

Other Features

= Operational Voltage up to 36 V
= Precise True Secondary ZCD

= Adjustable Automatic Light Load Disable Mode
= Maximum operation frequency: Up to 1 MHz
= Low Startup and Disable Current Consumption ~ 50mA

Market & Applications

= Notebook Adapters
= High Power Density AC/DC PS
= USB Wireless Adapters
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= Driverclamp 5/ 10V
= Flyback, LLC and universal version
= DFN, SOIC8, TSOP6 package variants




45-W USB PD3.0/QC3.0 Adapter

This design uses ON Semiconductor's NCP1342 HF PWM controller, NCP4306 synchronous rectified controller in a compact profile with high power density.
This design supports USB Type-C™ interface PD3.0 and QC3.0 Class A quick charge protocols.

Specifications and Features Demoboard Photo

= High operation frequency up to 150 KHz
= RM7 (35 W)/ RM8 (45 W) transformer
= Support PD3.0 and QC3.0 protocols
= Rated Output power: 30 W & 45 W versions
= Avg. Efficiency:
=45 W >91%@20V2.25A at board end, 115&230Vac
= Board Size & Power Density
=45 W: 57mmx36mmx19mm, 1.15W/cm”3
= Standby power: <30 mW in Universal(No cable plug in)
= Adaptive Output OVP and UVP
= Output OCP, SCP
= Cable voltage drop compensation
= Open loop protection
= High switching frequency: ~110 KHz @230 Vac and full load

Market & Applications

= Smart phone, tablet and notebook adapters Design Note

Public Information



https://www.onsemi.com/pub/Collateral/DN05104-D.PDF

NCP1342 60-W USB PD Demo Board

The NCP1342PD65WGEVB showcases the NCP1342 Quasi-Resonant Flyback Controller in a USB Power Delivery (PD) application. The evaluation board delivers
60 W of power using a compact RM8 transformer. The NCP1342 is suitable for designing high-performance off-line power converters and USB PD adapters, and
features Rapid Frequency Foldback (RFF) for improved efficiency over the load range. An integrated active X2 capacitor discharge feature eliminates discharge
resistors which enables no-load power consumption below 40 mW.

Specifications and Features Demoboard Photo

= RMS8 transformer
= Support PD3.0 and QC3.0 protocols
= 90 to 265 Vac Input
= Rated Output power: 60 W/ 3 A
= 5/9/15/20 Vdc
= Standby power: <50 mW in Universal(No cable plug in)
= Avg. Efficiency: >91%
= Adaptive Output OVP and UVP
= Qutput OCP, SCP

Market & Applications

= Notebook adapters, tablets, smart phones Design Note
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https://www.onsemi.com/pub/Collateral/DN05104-D.PDF

NCP1342 90-W USB PD Demo Board

The NCP1342PD90OWGEVB showcases the NCP1342 Quasi-Resonant Flyback Controller and NCP1622 PFC Controller in a USB Power Delivery (PD) application.
The board is capable of delivering 90 W of power. The NCP1342 is suitable for designing high-performance off-line power converters and USB PD adapters, and
features Rapid Frequency Foldback (RFF) for improved efficiency over the load range. An integrated active X2 capacitor discharge feature eliminates discharge
resistors which enables low no-load power consumption.

Specifications and Features Demo Board Photo

= Input voltage: 90Vac to 264Vac
= PD Output spec: 5V/3A, 9V/3A, 12V/3A, 15V/3A, 20V/4.5A
= Standby power: 40mW @ 5V output, 230Vac
= Efficiency: 91.3% @115Vac&20V4.5A
. 92.2% @230Vac&20V4.5A
= Avg. efficiency: >91% at 115Vac&230Vac
= PFC switching frequency: 150kHz @ full load, 230Vac
= QR Flyback switching frequency: 80kHz @ full load
= Board size: 111mmx53mmx16mm
= Power density: 0.96W/cm3 or 15.7W/in3
= Controllers:
= PFC: NCP1622AEC
= QR Flyback: NCP1342ANDBDD1R2G
= SR: NCP4306AADZZZA

PI8T STndar
I61-T0€EN0g

b

Market & Applications

= Notebook adapters, displays Design Note
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https://www.onsemi.com/pub/Collateral/DN05104-D.PDF

Benefits of Active Clamp Flyback

* In a traditional flyback, energy stored in the leakage = ACF recycles leakage energy by storing it in a capacitor
inductance of the transformer is dissipated by a snubber and delivering it to the output
circuit, which becomes excessive at higher frequencies

= ACF enables Zero Voltage Switching, switching while

« Switching losses also become significant as frequency voltage across FETs is zero, eliminating power loss

increases
= Allows switching frequencies up to 1 MHz

I-LIC > v t
Vout L

‘ - o T :

Coamd
Active Clamp \
O
Wl . o
i +> ———¢ Zero Voltage Switching
Active Clamp Flyback

Traditional Single Ended Flyback with RCD Snubber

Public Information w




60-W Notebook Adapter Comparison

USB PD Enabled Active Clamp Flyback Design

Power Density: 31.1 W/in3 using SJ FETs
1.91 W/cm?3
Board Dimensions: 1.66” x 1.78” x 0.70”

422cmx4.52cmx 1.78 cm

Public Information




NCP1568 Active Clamp Flyback Controller

Value Proposition

The NCP1568 is a highly integrated AC-DC PWM controller designed to implement an active clamp flyback (ACF) topology, which enables zero voltage switching (ZVS) for

high efficiency, high switching frequency up to 1 MHz for high power density applications. Discontinuous Conduction (DCM) operation allows for high efficiency in light
load conditions.

Unique Features Typical Application

= ACF topology = High frequency operation
= Adaptive ZVS frequency modulation = Allows high fsw & variable Vout
= Frequency lJittering = Reduces EMI
= Quiet-Skip Technology = Noiseless operation = mvout
= Multi-mode operation = High efficiency at light loads RS

O J:‘Qﬂ:: o
Other Features i S .5 Y
= Programmable frequency form 100 kHz to 1 MHz NCPa305
= Programmable optional transition to DCM mode Cms

= High voltage startup circuit with X2 capacitor discharge
= Frequency Foldback with 31 kHz Minimum Frequency

= NTC Compatible Fault Pin

= Winding & output diode short-circuit protection

= Option for auto-recovery & latched for various faults

Market & Applications

Ordering & Package information

= High Density USB PD Adapters = TSSOP-16
= Notebook Computer & Mobile Adapters = NCP1568SxxDBR2G recommended for SJ FETs
= Battery Pack Chargers = NCP1568GxxDBR2G recommended for GaN FETs

= Server Auxiliary Power

Public Information




NCP1568 60 W UHD USB PD Demo Board

This design demonstrates the potential of the active-clamp flyback topology utilizing ON Semiconductor’'s NCP1568 PWM controller, NCP51530 HB Driver, NCP4305 SR
controller in a 60W ultra-high density design. It is universal input and 5V, 9V, 12V, 15V and 20 V output for USB PD applications. High switching frequency allows the

use of an RM 8 LP transformer
Specifications and Features Demo Board Photo

= 60W, 3A max output

= Universal AC input operation: 90 -265 Vac
= Qutput Voltage: 5V/9V/12V/15V/20V

= High frequency operation up to 450 kHz

= RM 8 LP Transformer

= High full load and average efficiency

= Low standby power

= Very low ripple and noise

= Inherent SCP and OCP protection

= Thermal and OVP protection

= Adaptive frequency operation based on AC input and output load conditions
= Adaptive ZVS operation.

= Smaller EMI components.

= Multiple probe points for evaluation

= Smooth startup operation

= Transformer Type: RM 8 LP
= Power Density: 29 W/in3
= Board Dimensions: 1.66" x 1.78” x 0.70

Market & Applications

= Notebook Adapters )
- USB PD Adapters Design Note

Public Information



https://www.onsemi.com/pub/Collateral/DN05119.PDF

NCP1568 USB PD 90-W UHD Demo Board

= PFC: NCP1622 CRM VSFF PFC with boost follower control T
= ACF: NCP1568

= SR: NCP4306

= Support PD3.0, QC4.0 and PPS protocol

= Rated Output power: 90W n
= PD3.0 specification: 5V/3A, 9V/3A, 12V/3A,15V3A, 20V/4.5A
= High operation frequency between 100kHz and 420kHz .-
= High switching frequency: ~150kHz @90Vac and full load
= Board size: 63mmx63mmx21mm (2.48 x 2.48 x 0.83")

= Power density: 21 W/in”3

= Standby power: <75mW in Universal (No cable plug in)

= Avg. Efficiency: >91%@20V at board end, 115&230Vac

= Adaptive Output OVP and UVP

= Qutput OCP, SCP

= Cable voltage drop compensation Same form factor as
= ACF Open loop protection o
= ACF two stage OPP for 45W and 90W output existing 30W USB PD

Market & Applications
= Smart phone, Tablet and Notebook Design Note

Public Information



https://www.onsemi.com/pub/Collateral/DN05125-D.PDF

Active Clamp Flyback UHD 48-W Server AUX DC-DC Demo

NCP1568DC48WGEVB, intended for Server AUX power and others DC input applications requiring fixed voltage output, low profile, high efficiency and high
power density. The NCP1568DC48WGEVB uses an Active Clamp Flyback (ACF) topology utilizing ON Semiconductor NCP1568 ACF controller, NCP51530A
half—bridge driver, NCP4306 synchronous rectified controller and secondary NTMFS6B03 synchronous MOSFET. .

Specifications and Features Demo Board Photo

= DC Input from 120V to 400V

= Rated Output Power: 12V, 4 A

= Efficiency: >94% at 156 Vdc and 320 Vdc @ Full Load

= ACF Topology with ZVS Operation

= High Voltage Startup

= High Frequency Operation to allow Low Profile

= ACF Operation Frequency Range from 110 kHz to 400 kHz
= Quite Skip and Flyback DCM Operation with

= Frequency Foldback at No Load and Light Load

= Ripple and Noise <80 mV

= Transformer Type: RM7
= Power Density: 48 W/in3

= Board Dimensions: 40x24x17mm
Market & Applications

= Server & Networking Auxiliary Power

= DC-DC Power Modules OPN: NCP1568DC48WGEVB
Design Note

Public Information



https://www.onsemi.com/pub/Collateral/EVBUM2698-D.PDF
https://www.onsemi.com/pub/Collateral/EVBUM2661-D.PDF

Efficiency Performance

At 75% load

Efficiency graph of NCP12601PD65WGEVB for 115V, / 60 Hz

At 100% load
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NCP12400 Fixed Frequency Controller

Released Product

Value Proposition

The NCP12400 is a low cost flyback controller with integrated HV startup and X2 discharge capabilities. It offers excellent light load efficiency and no-load power
consumptions, enable customers to meet the latest CoC tier 2 standards.

Unique Features

= No-load standby power < 30 mW
= Integrated HV Startup

= Integrated X2 discharge

= Integrated BO protection

= Monolithic 700V process

Other Features

= Frequency Foldback then Skip Mode for Maximized Performance in Light Load
and Standby Conditions with no acoustic noise. (Quiet skip)
= Frequency Modulation for Softened EMI Signature

= 10 ms Soft-Start
= Internal Thermal Shutdown

Market & Applications

= Low cost AC/DC Power Adapters
= Auxillary Power
» Industrial Power

Low cost integrated flyback solution
to customers

With low standby power loss

And low acoustic noise Oy 12 i

g DT

= SOIC-7

Public Information
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NCP4307 Synchronous Rectifier Controller

Value Proposition

Future Product

Sampling end Q3’20, RTM Q4’20

The NCP4307 is high performance driver tailored to control a synchronous rectification MOSFET in switch mode power supplies. Thanks to its high performance drivers and
versatility, it can be used in various topologies such as DCM or CCM flyback, quasi resonant flyback, active clamp flyback and forward. Self-supply capability and dual VCC pin
option optimizes designs for wide V,;; range applications, such as USB PD, and can be configured for high side or low side operation.

Unique Features

= Self-supply capability

Unique Features

= Allows high side operation or low
Vour Without aux winding

= Dual VCC Pins = Optimize Power Consumption in
Wide V,;; range applications
= Internal Min off-time & on-time = Reduces ringing affects induced by
blanking periods parasitics

Other Features

= Wide Voltage Range Vo =35V = Ultrafast Turn-off Trigger

= Two VCC Pins to Optimize Power in USB Interface/Disable Input (10.5 ns)
PD Applications = Automatic Light-load Disable Mode

= Precise True Secondary Zero Current = 7 A/ 2 A Peak Current Sink / Source
Detection Drive

= Rugged Current Sense Pin (200 V) = Reverse current detection

Market & Applications

= USB-PD Adapters
= High Power Density Ac-Dc Power Supplies
= Dc-Dc Modules & Telecom

Public Information

Typical Application Schematic & Pin Out
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Ordering & Package information

= NCP4307xxx
= TSOP-6, 2x2.2 DFN-8, 4x4 DFN-8




Flyback (DCM, CCM) Low Side

Full supply options
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Flyback (DCM, CCM) ngh Side
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PFC Solutions
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PFC Roadmap

>1 kW
*White Good )
@ cIndustrial 2
- . i ()]
+3  tAutomotive Sampling 02/3'20, RTM O z
>
° °
- ¥
p 5
5 250~1kW =
. @©
& +Gaming T
3 Server
L OLEDTV Sampling Q3’20. RTM Q4’20
Q  «Industrial 2020 2021
(&
b
[
S
=
Q.
e
(@)
(&)
o
= T70~250W
E oGaming Sampllng Q03°20. RTM Q2’1
8 *Computing
TV

Existing 2020 2021 2022

*HV/X2 = Integrated high voltage startup and X2 capacitor discharge - -
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NCP1618 - High-Voltage, Multi-mode Power Factor Controller

Value Proposition

The NCP1618 is an innovative multimode power factor controller. Depending on the current cycle duration, the circuit naturally selects the optimal operation mode from CCM,
CrM or DCM with frequency foldback for an optimized efficiency over the line/load range. In very light load, the circuit enters the soft-skip mode. In addition, its high-voltage
capability eliminates the need for external startup and X2 capacitor discharge circuitries and saves the permanent leakage they cause. Housed in a SOIC-9 package, the
NCP1618 incorporates all the features necessary for robust and compact PFC stages, with few external components.

Unique Features Typical Application Schematic

= Multi-Mode Operation = Optimized Functioning over a large Bypass Diode
load range Ac line }S J& “ r N J Voulk

= Frequency Foldback / Soft-SKIP = Optimized light load Efficiency 1] Rz - -

mode -

el A Voulk Rivi Redundant OVP
Other Features e ||| Ao % ook ot o (optional)

- Near-Unity Power Factor in all modes (CrM/DCM/CCM) T1. 2 n—L]”V I£ Il %
= Fast Line / Load Transient Compensation Regz ; vee = ‘wi - LoAD
= HV Circuit for Startup and X2 Capacitors Discharge ] j DRV - B o
= High safety level: OCP, OVP, BO, BUV, Inrush detect... SN0 j Coulk
= pfcOK Signal for Sequencing Control Protecting T
» High Drive Capability: -500 mA / +800 mA (optien) {%

= Jittering in CCM (10% pk-pk - 2.5, 3.3 or 5.0 kHz) +

Market & Applications Ordering & Package information

NCP1618: SOIC-9

= Gaming, servers PSU
= All off-line Appliances over 200 W

Public Information




NCP1616 - CrM PFC controller

Value Proposition

The NCP1616 is a highly efficient & compact CrM PFC controller with HV start-up capability. Current controlled frequency foldback (CCFF) technique enables superior
nominal and light load efficiency.

= HV Start-Up Circuit with Brownout & « Low Standby Mode Current Dbypass
>é2 Dischgrge lod F = Low Pin Count tn | oo "~ Dboom |
= Current Controlled Frequency « High efficiency L»_,»\T Taaa Mboost ) 1
Foldback (CCFF) - Robust PFC Stage worf ) A DRV “‘”"l Zhbr
= Combined Fault/Standby Input Lem e _ " s g o
= Skip Mode Near Zero Crossing X1 g S Cs R AwiE 3 A2
I T = < :E sensd EERM
Other Features i R B Mt i
N3 ¥ T HY FB
- Latch Input for OVP Fault 5 (CTDRVIPAULT P STOBYRAULT |
= Line Overvoltage Protection DRV DRV FFControl 2R3
. . | GMD ..
= Open Pin Protection Lo [Feee || acom =
= Internal Thermal Shutdown Rt Geomp2
= Bypass/Boost Diode Short Protection Cu:nr‘rpi-l- T

= Open Ground Protection m

Market & Applications Ordering & Package information

Available in SOIC-9 FB == o HY
= High Power Density AC/DC PS VControl £ 1 \VCC
= Off Line Appliances Requiring Power Factor Correction FFControl o5 1 DRV
= Flat TVs CS/ZCD o= O GND

NCP1616 9 Pins (Top View)
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NCP1632 - Upgraded Interleaved FCCrM PFC controller

Value Proposition

The NCP1632 is an interleaving, 2-phase PFC controller which has inherited most of the NCP1631 functions and operation modes. In particular, like the NCP1631, the
NCP1632 is designed to operate in critical conduction mode (CrM) in heavy load conditions and in discontinuous conduction mode (DCM) with frequency foldback in light load

»Robust out-of-phase control - No discontinuity in operation
= Frequency Foldback / SKIP mode including in transient phases

= Optimizes efficiency over the load

range

Other Features

= Near-Unity Power Factor in all modes (CrM/DCM)

= Fast Line / Load Transient Compensation

= Programmable adjustment of the maximum power

= 180° phase shift control

= High safety level: OCP, OVP, UVLO, BO, Inrush detection...
= High Drive Capability: -500 mA / +800 mA

Market & Applications

= High-end LED TV’s
= High Power Gaming SMPS
= High-efficiency applications

for an optimized efficiency over the whole power range with a minimized boost inductors size.

Typical Application Schematic

T‘Vm Maur

Ag line
11

EMI
Filter

Ordering & Package information
Available in SOIC-16
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FAN9672/3: 2/3-Channel Interleaved CCM PFC Controller

The FAN9672 is an interleaved two—channel Continuous Conduction Mode (CCM) Power Factor Correction (PFC) controller IC intended for PFC pre-regulators.
Incorporating circuits for leading edge, average current, and “boost’-type power factor correction; the FAN9672 enables the design of a power supply that fully complies

with the IEC1000-3-2 specification. .
Unique Features Typical Application Schematic

= 2/3-Channel PFC Control - Interleaved operation ©_I:I o >
= Continuous Conduction Mode Control - Meets IEC1000-3-2 spec v LZJ l
- Average Current-Mode Control -Improved transient response 2= uI
=PFC Slave Channel Management ol
Function

Other Features

= Programmable Operation Frequency Range: 18 kHz ~ 40 kHz or 55 kHz ~ 75 |-
kHz =

= Programmable PFC Output Voltage

= Dual Current Limit Functions

= TriFault Detect Protects Against Feedback Loop Failure

= Sag Protection

= Programmable Soft-Start

 Diferental Gurron: Sensing
. Differential Current Sensing Ordering & Package information |

Available in 32-pin LQFP

Market & Applications

= High Power AC-DC Power Supply
* DC Motor Power Supply
= White Goods; e.g. Air Conditioner Power Supply

Public Information




NCP1654 - Fixed Freq. CM PFC Controller

The NCP1654 is a Power Factor Controller to efficiently drive Continuous Conduction Mode step-up pre-converters. This circuit is an improvement over the largely successful
NCP1653: brown-out, fast transient response.

standard

. Safet)_/ features: inrush currents -Rugged design and very few external

detection, over & under voltage components

protection, brown-out, over-current Ground [11 © 2| Driver
and over power limitation. -Avoid excessive over or under-shoot v [2 v

=Fast transient response M o

cs [3] 6| Feedback

Other Features Brown-Out [ 4 5] Veonta
=VVery low start-up (<75 pA) and shut-down currents (< 400 uA) (Top View)

=Accurate Fully Integrated 65 kHz oscillator. 100, 133, 200, 266 kHz on demand
=2 versions of UVLO (A & B options)
=Soft Start (B version only)

Ordering & Package information
Available in SOIC-8

Market & Applications

= High power AC Adapters
= Flat TVs

= Desktop PCs

= > 300 W applications

Public Information I




NCP1622 - Small Size, CrM, Freq. Foldback PFC

The NCP1622 is a compact, and robust feature-rich Valley Switching Frequency Fold back PFC controller optimized to achieve high efficiency across a broad range of load
while offering a complete suite of system level safety protection.

- Valley Sync Freq Foldback » Maximizes efficiency at both normal
= Skip Mode near zero cross and light load. Vi

= Combined CS and ZCD

b1 Vbulk
N T
LA

« Low Cost Solution Rert <
AC line
77

EMI
Filter

9
R <

I
o

Other Features

| CS/ZCD 0 VCTRL Couik |,
GND__J FB T
/ DRV LOAD
I:@ vee

= Near-Unity Power Factor
= Critical Conduction Mode (CrM) / Valley Turn On |
= On-time modulation to maintain a proper current shape during Frequency Frequency Foldback/Skip "\ ZCD& Isense

Fo_Idbacl_< - Control CS/zZCD
= High Drive Capability (-500mA / 800mA)

= Thermal Shutdown, Non-latching OVP, Brown Out Detection

Ordering & Package information

Market & Applications Available in TSOP-6
= LCD TVs VCTRL[ 1] O 6 |FB
= Notebook Adapters onD [ 5] vee

= Lighting Ballasts
CS/ZCD [ 3] 4 | DRV

Public Information |




NCP1655 - Multimode Power Factor Controller

Value Proposition

Future Product

Sampling end Q3’20, RTM Q4’20

The NCP1655 is an innovative multimode power factor controller. Depending on the current cycle duration, the circuit naturally selects the optimal operation mode from CCM,
CrM or DCM with frequency foldback for an optimized efficiency over the line/load range. In very light load, the circuit enters the soft-skip mode. Housed in a SOIC-9 package,
the NCP1655 incorporates all the features necessary for robust and compact PFC stages, with few external components.

Unique Features

Multi-Mode Operation

= Optimized Functioning over a large
load range
= Optimized light load Efficiency

Frequency Foldback / Soft-SKIP
mode

Other Features

= Near-Unity Power Factor in all modes (CrM/DCM/CCM)
= Fast Line / Load Transient Compensation

= High safety level: OCP, OVP, BO, BUV, Inrush detect...
= pfcOK Signal for Sequencing Control

= High Drive Capability: -500 mA / +800 mA

= Jittering in CCM (10% pk-pk - 2.5, 3.3 or 5.0 kHz)

Market & Applications

= Gaming desktop, servers PSU
= Industrial

Public Information

Typical Application Schematic

F&8 —{1] o~ 10— v,
pfcOK —{2]

v B Ve

cs —{4 7 }— DRV
zco —{5] 6}— GND

Ordering & Package information
NCP1655: SOIC-9




LLC Solutions
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LLC & SR Roadmap

LLC w/ AUX

_ *Server

© *Industrial

b *Aut [

..5 utomotive .
= 2
E a
o3 5

S

3 &
e LLC w/0 AUX h<)
3 +Gaming m
Dy -
O < ED T
Sﬁ eI[ndustrial

.5 Sampling Q3’20. RTM Q2’21 2020 2021
=

o

£

(@)
(&) e e e e e e e e e e e e e e e e e e e e I
od

[

é LLC SR RTM Q3’20

@© *Gaming
S .y

Existing 2020 | 2021 2022

*HV/X2 = Integrated high voltage startup and X2 capacitor discharge - — - -
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NCP13992 - Current Mode LLC Controller

Value Proposition

The NCP13992 is a high performance controller for half bridge LLC resonant converters supporting operation over a wide range of bulk or line voltages. Current mode controller
and enhanced light load efficiency makes it ideal for high power designs. The controller also implements proprietary light load and quiet skip mode operation that improve light
load efficiency, reduce no load power consumption as well as significantly reduce audible noise.

Unique Features Unique Features Typical Application Schematic

= Built-in 600 V/1 A Driver

= Current Mode Control

= High Frequency 20 kHz to 750 kHz

= Light Load Mode for Improved
Efficiency

= Quiet Skip Mode for Reduced
Audible Noise

Other Features

= BO Protection

= PFC Stage Operation Control According
to Load Conditions

= Automatic or Fixed Dead-Time Adjust
Options

Market & Applications

= Desktop PCs and All-In-One PCs

= Gaming Console Power Supplies

= Flat TVs

= High Power Notebook PC Adapters

Compact Design

= Inherent Anti-Capacitive Switching

Protection
= <30 mW Off-mode
= <100 mW No Load

= Safety Design for Pin-Pin Short and

Open/Short

= High Flexibility Via Custom Options

b4

L2
e

¥g

RE

j—

ot 1C2 - NCP 1602

GND DRV %
| L

R7

I cxa

VOR1

i
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NCP51820 - High Speed 650 V GaN HB Driver

NCP51820 driver is designed to meet the stringent requirements of driving GaN power switches in off-line applications half-bridge topologies. It offers short and matched propagation delays.
Advanced level shift technology provides -3.5 V to +650 V (typical) common mode voltage range operation for the high side gate driver and -3.5 V to +3.5 V common mode voltage range for
the low side gate driver. Latest generation common-mode noise canceling technique provides stable operation up to 200 V/ns dV/dt rating for both driver output stages.

Unique Features Typical Application Schematic

= 650 V, High and Low Side Drive = Enables ultra high density design
= Typical 1 A/2 A Source/Sink Current = Efficient switching of GaN for ultra | G o R R Rl .
= 1 ns Rise and Fall Time high efficiency T B AR 2 8
« At least 100 V/ns dV/dt Immunity » Reliable operation B o Telr T i o I] i []
= Regulated 5.2 V Gate Drive Amplitude T HV IS o | | !
o Ruosee HOSRCEZI i-' ET Cenere ‘;f ! VDDH| 1 r=== E EN
L‘ L HOS:;EE i Mooy, E;:ND bsp i HOSRC ZI i E HIN
et = i oo [T] | NP [
Other Features olcizla L sw[T] ! (] seno
= Independent UVLO Protections for High and Low Side Drivers 2| Bl §| ¢ 3 I I [ ]or
= Separated Driver Output Stages L R G ==
= SW and PGND Withstands Negative Voltage Transient up to 3.5 V below Qﬁ [rom El El |E| El
SGND = -

= Max Propagation Delay of 50 ns
= Shoot-Through Prevention, Adjustable Dead-time, TSD
= MLP-15L 4mm x 4mm package

Market & Applications Package Information

- Low to medium power Ultra High Density SMPS

Public information




NCP51820+GS66508B Mini EVB: Four Layer PCB

NCP51820 MINI BOARD
q1 GaN Systems 65665088

Rev. 1.0 D4

» GaN Systems HEMT, GS66508B GaN EVB shown
= Shown with heatsink (orderable without heatsink)

= For high-power applications, customer needs to provide their
own heatsink and/or fan cooling

34 10/20/2020 Public Information




NCP51820 PCB Design: Part Placement

PLANE (ISOLATED
FROM SWITCH TND6288/D

NODE) yBST CAPACITOR Rev. 0, MAY - 2019

HS SOURCE
AND SINK
GATE
RESISTORS

+ SGND PLANE

- VBST DIODE

| VBST
RESISTOR

VDD
CAPACITORS
VDDH ON Semiconductor®
BYPASS
CAPACITOR

rNCP51820

rDT RESISTOR
VDDL
BYPASS
CAPACITOR NCP51820 GaN Driver, PCB Design

LS SOURCE and Layout
AND SINK

GATE
RESISTORS

VBULK

POWER
SWITCH
NODE

LS GATE RETURN
PLANE (ISOLATED
FROM PGND)

POWER PGND

» TND6289, NCP51820 GaN Driver, PCB Design and Layout
= PCB design for GaN is critical for performance o T * Pk o

= RF type PCB design practices are applied
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NCP4318 -Dual Channel Synchronous Rectification Controller
Sampling Now, RTM Q3’20

Value Proposition

NCP4318 is a mixed mode, which uses instantaneous drain voltage and previous dead time information, Synchronous Rectification (SR) controller for LLC resonant converter
with minimum external components. The adaptive dead time control compensates induced parasitic inductance voltage to maximize SR MOSFET conduction and the efficiency.
Multi-step turn-off threshold control and SR current inversion detection function prevent inversion current during fast load transient and allows stable SR operation over entire
load range. In addition, to improve light load efficiency, Ve is adaptively reduced from 10V to 6V/5V.

Unique Features Typical Application Schematic

= Adaptive dead time control = Maximized efficiency o ) ] Optic
= Current inversion detection - Stable load transient ordge
= Adaptive gate voltage control - Reduced switching losses at light load Vie | Fiter * Siage | C Qs ) )
condition 4 H ' H S N | F e s o
Other Features By L3 A c Ro 3
Olo G > > o o 2
= 200V rated drain sensing pins for two channel MOSFET control e
= Anti shoot-through control ” s p—.cer v
= SR turn-on time increase limitation e ML e
= Advanced adaptive minimum on-time convoler | | p 5&@ 5
= Protections: primary side shut-down, abnormal drain sensing ] ] t
= High Drive Capability: 1.5A source / 4.5A sink, fs range : 22kHz ~ 500kHz ” St
= Low operating current in green mode : 100uA typ. 7 j
Market & Applications Ordering & Package information
= Gaming, servers, network, telecom PSU NCP4318ALC, BLC: SOIC-8, SOIC-8E(TBD)
. Laptop adapter, LED TV NCP4318A NCP4318B
[eaTer cate2[]  [JeatEL GATE2][]
" ® [eno vop[]  [Jenp vop[]
& 5.-- : . [vs: voz2[]  [Jvo1 vp2[]
" W. Public Information
' QOvo1 vs2[]  [vst vs2[]




Ultra High Power Density 300 W GaN PFC LLC 500kHz Design

Key spec
. Input: 90-265 VAC
. Output: 19 V/ 15 A typ., 18 A max
. Vout ripple <300 mW @ full load
. No load power <150 mW @ 230 VAC

Form factor:
. Size: 160 x 56 x 18 mm
. Up to 34 Watt/inch3

Key controllers:
e PFC: NCP1616
e LLC: NCP13992
. GaN HB Driver: NCP51820
«  SR:NCP4306

Sampling Now

Public Information




Ultra High Power Density 300 W Adapter Total Efficiency

96
94.93 9ﬁ.1 95/11 95.?3 95.02 |94.94 94-8)‘
J 94.42 94.73 94.7 94.54 04.36
4-0 */
94 3.2 ——
/ v,
o1q 1// o34g 9368 9377 9371 o358 931_;; n Ry .
o : » 3.08 4t 19295 ,,'6',,\*
/ 6203 o923 g @
91.59
50 w5/ e
X
Rl 877
>
) 88 88.06
Q
Qo
ut_l 86 / 86.26
84
82.6
—@-TOTAL EFFICIENCY @ 115 V AC (PFC SR EN & STANDARD BRIDGE RECTIFIER)
82
80.4 —@-TOTAL EFFICIENCY @ 230 V AC (PFC SR EN & STANDARD BRIDGE RECTIFIER)
g0 18126 R A A AR A NN A N N NN MR N N N M

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360

Output power [W]
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Key spec
«  Input: 90-265 VAC
e  Output: 12 V/ 20 A, 240W
. Vout ripple <150 mV @ full load
. No load power <150 mW @ 230 VAC
« LLCFsw:96.3kHz@F.L., 87.7 kHz @ H.L.
«  PFC Fsw: 66 kHz CCM @ 90 Vac, 60 kHz CrM Sampling Now

@ 110 Vac, 108 kHz DCM@ 230 Vac
Averaged efficiency from measured 5 EVBs

] Load Consumption [mW] or efficiency [%] required @ 230Vac
Form factor: 120Vac 230Vac
° Size: 173 x95 x 30 mm Mo-Load < 110mW < 125mW < 150mW
. 8 Watt/inch3 Load 250mW A72mW 473mW < 500mW
Load 500mwW B844mwW 826mwW < 1000mW
Load 20% 90.37* 91.04* > 90%
Key controllers: Load 25% 9159 9239 BI]
Load 50% 93.33 945 > 94% e
R )
PFC: NCP1618 Load 75% 93.34 94.81 PLATRRE
. LLC: NCP13992 Load 100% 92.8 94.66 > 91%

*, frequency foldback is not activated

Public Information w




NCP1618+NCP13992+NCP4306, Overall efficiency

96
94.96 95.07 9512  95.10 95.08 94.99
95 94.72 —— —$§ —g— —
94.50 &:3:
03.80 94.18 /
94 ' o 93.71 93.84 9384 9380 9374
93.57 ' o~ 93.57
93.27 o a e 93.33
93.03
03
S — 92.86
5 92.67 | 9280 92.62
S 92 92.44 —e—
2 92.11
v 91.22 91.91 91.72 \,\
00 .82 |
91 | 90.82 o134 S
90.92
90.31
90 /
89.15 / —8—NCP1618+NCP13992 - 90VAC
89 | ooos —8—NCP1618+NCP13992 - 120VAC i
' —e— NCP1618+NCP13992 - 230VAC
88‘.53 —e—NCP1618+NCP13992 - 250VAC
88 | | |
20 40 60 80 100 120 140 160 180 200 220 240

Output power [W]
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NCP/V4390 Key Features

*Metal Change Derivative of Existing FAN7688

*Secondary Side PFM Controller for LLC Resonant Converter with Synchronous Rectifier Control
*Charge current control for better transient response and easy feedback loop design
*Synchronous Rectification Control with dual edge tracking

*Closed loop soft-start for monotonic buildup of the output voltage

*Wide operating frequency (39kHz ~ 690kHz)

*Green Functions to improve Light Load Efficiency

» Symmetric PWM control at light load to limit the switching frequency while reducing switching losses

» Programmable PWM mode entry point
» SR Gate signal shrinking at light load condition to prevent negative resonant current
> Disabling SR at extremely light load condition

*Protection Functions with auto-restart

NON ZVS prevention (NZP) by compensation cutback (frequency shift)
Over Current Protection (OCP)

Output Short Protection (OSP)

Power limit by compensation cutback (frequency shift)

Over Load Protection (OLP) with programmable shutdown delay time
Over temperature protection (OTP)

YV VYVVYYVY

*Programmable dead times for Primary Side Switches and SR switches
*Wide Operating Temperature Range —40°C To 125°C

Public Information
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Typical Application Circuit

« NCP/V4390 is located in the secondary side
* Current transformer for sensing primary-side current
* (Gate drive transformer for driving primary-side MOSFET

O {
1
R b
[
° SRDRV2 o— Vo
S . +—O
V|N ! SRDRV1g——
T p + +
7N ll ——
] Q2 . SR1DS J i % 0
PRDRV+ D ‘ — Le < ;
[}
PRDRV' j [uu uu. zz
. LVVV' YVVY 0_”_‘_[ 5VB GND +
o1 w—] PWMS VDD 2
O . . 3 FMN  prouT1 —I—{>—f——=0 PRDRV+
{FB  PROUT2—I{>——10 pRDRV-
4o spoum p—->——o
t——fdss  srout2f—4{> 10 SRDRVI 2
E—itriics  sripsp——0 srips  SRDRV2
{cs ROT [ %

10/20/2020 Public Information w




Comparison

Devices NCP/V4390 FAN7688
Package SOIC-16 NB SOIC-16 WB
Programmable PWM-Mode 1.07~_2.05 15-205
Entry Threshold Voltage (Vcomprwm) or fully disabled
Thermal Shutdown No Yes

43

10/20/2020
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2. Hybrid Control (PFM+PWM) - How do we get PWM?

Switching Duty cycle >
A frequency A ]
Ship cycle |  PWM Mode PFM Mode R
R D=50% VV >
cT /‘
No Veo ]
switching - T N N D e
: D=12.5% i / / / \ N
) M Jeou e = T ] 1.
l2v 13V 1.6V 4OV PFM Mode
* Medium to heavy load : PFM : N
* Lightload: PWM
« Evenin PWM mode, ZVS for Q2 (OUT2) P -
can be achieved allowing higher f o -
efficiency than conventional PWM e e =
* PWM mode removes current overshoot Coner . . —
during startup or burst mode operation -
e | | .
PWM Mode

44 10/20/2020 Public Information w




PWMS sets threshold of PWM mode

* In NCP4390, the threshold can be programmed lower than

skip-mode threshold (1.25 V), identical to disabling PWM o
mode. I E
Veomp threshold for PWM mode is programmable via W% CYeow
PWMS-pin resistor. ’
Veome.pwm V) PWM Entry Level

1:80 \ 1:7

1.75 \ El-ﬁ

1.70 ‘g 15

1:50 ﬂ H

1
60 B0 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

RPWM (kQ) RPWM(Q
FAN7688 NCP4390 "
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Future Product

NCP13994 - High Performance Current Mode LLC Cont II

Sampling en Q ’20 RTM Q2’21

Value Proposition

The NCP13994 is a high performance controller for half bridge LLC resonant converters supporting operation over a wide range of bulk or line voltages. Current mode
controller and enhanced light load efficiency makes it ideal for high power designs. The controller also implements proprietary light load and quiet skip mode operation that
improve light load efficiency, reduce no load power consumption as well as significantly reduce audible noise.

- 700V HV Startup & Driver = Enhanced Robustness S 7 :

- High Frequency 20 kHz to 750 kHz = Support UHD Design with GaN 1x xg| O o Jl"“ g]m Ja

- Light Load Mode = <150 mW No Load w/ PFC or T e ? T e d | i | =1

« X2 Discharge <270 mW @ 120 mW Load w/ PFC T T i & ol Por wolll P :é o 5

- Quiet Skip Mode = Reduced Audible Noise e e | ha— % T TE e

- Option for Longer Dead-time Max = Wide Dimming Range for LED } { "’.— i w11 Lom

- 3-Level OCP = LED Fault Protection u rowne v 1|

oL o B 2

il T L L

Other Features Jg 0 - TT E J ' — e = j

= Line BO & OVP Protection
= Clamped Drive Output
= VCC rated to 30 V

= PFC Stage Operation Control According to Load Conditions Ordering & Package information

= Automatic Dead-time Max Clamp

= NCP13994xy

= Safety Design for Pin-Pin Short and Open/Short WS 1e] veoor
15| HE
Market & Applications veuLk/rC Fe 3] 14] muppEn
SKIP/REM [ 4 |
» High Power Gaming/Computing Adapter tcrs[s] 12
» TV Power He cs% L
. . OVPAOTR | 7 10
= LED Lighting FE FREEZE [ 8 | a

= Industrial

Public Information




Isolated DC-DC Controllers

k 47 10/20/2020
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Isolated DC-DC Flyback Controllers Roadmap

Power Level

Existing

*AEC-Q100 version sS===

Samples Available, RTM Q4°20

Samples Q3°20, RTM Q2,’21

Samples Available, RTM Q4°20

Samples Available, RTM Q4’20

2020

Public Information

2021




NCP12700 - 9 Vto 160 V Flyback Controller

Value Proposition

The NCP12700 is a wide-input range, fixed frequency, peak current mode PWM controller with a highly integrated feature set suitable for implementing single-ended power
converter topologies.

Unique Features Unique Features Typical Application Schematic & Pin Out
= Ultra Wide Range HV (9 - 200V) = Eliminate external startup
startup regulator components
= User Adjustable Over-Power = Easier design across input voltage ViN>—t < vauT T
Protection range L (e] o
= Fault pin for thermal and = Interface for thermal and output v [ B
= output over-voltage protection OVP eliminates external protection L _ “H o=
UL v Is:‘ IRTl"l:D.I—"-'F
FLT W
L IR
Other Features Ly W oo g
T4 é 1 = wio o 1 10 T VIN
= Programmable oscillator: 100 kHz - 1 = Shutdown Threshold for External T r" ATed2  9fmvec
i S5 o 8 o DRV
MHz _ Disable o T wed, Baw
= Internal slope compensation = Overload Protection with 30 ms i - cowpee{s  sfmcs
= Adjustable Soft-Start Ramp Overload Timer AT ok
= Input Voltage UVLO with hysteresis = 1A/ 25ASource / Sink Gate Driver T v
m Ordering & Package information
Market & Applications
_ = NCP12700xDMR2G in Micro10 3*3 (9-100V)
= Industrial - NCP12700xMNTWG in WQFN10 3*4 (9-200 V
= Telecom
= Transportation |

= Suitable for 2:1, 4:1, 8:1 input range designs

Public Information




NCP12700 9 - 36 V Input Demoboard

= 4:1 Input Voltage Range: 9 - 36 V

= Qutput: 12V/1.25A, 15 W

= Full Load Efficiency: > 88 % / 91% peak
= Startup time: <30 ms

= Transient Response: < 250 us

= No Load Output Ripple: 200 mVpp Max
= No Load Power: 120 mW Max

= Overvoltage Protection: 16 VDC Max

-

r©

Market & Applications

= DC/DC Modules
Public Information w



https://www.onsemi.com/pub/Collateral/DN05108-D.PDF
https://www.onsemi.com/products/power-management/dc-dc-controllers-converters-regulators/controllers/ncp12700

NCP12700 18 - 160 V Input Demoboard

= 9:1 Input Voltage Range: 18 - 160 V
= Qutput: 12V/1.25A, 15 W

= Full Load Efficiency: > 86 % / 90% peak A\ NCP12700 16-160Vin, 12Vo, {
= Startup time: < 20 ms il - ' e £
= Transient Response: < 250 us 8 . A
= No Load Output Ripple: 150 mVpp Max
= No Load Power: 500 mW Max

= Overvoltage Protection: 16 VDC Max

Market & Applications
= DC/DC Modules Design Note

= Telecom

= Power Over Ethernet OPN NCP127OOW|DEVINGEVB

Public Information



https://www.onsemi.com/pub/Collateral/DN05109-D.PDF
https://www.onsemi.com/products/power-management/dc-dc-controllers-converters-regulators/controllers/ncp12700

NCP12700 45 W, 24 V Power over Ethernet Flyback Converter

= Power Over Ethernet Compatible Input Range: 37 Vto 57 V
= High Full Load Efficiency: >90%

= and Average Efficiency

= Very Low Ripple and Noise

= Smooth Startup Operation

= Low Parts Count

= Inherent SCP And OCP Protection

= Thermal and OVP Protection

= Multiple Probe Points for Evaluation

= Compatible with the NCP1096GEVB

Market & Applications

- Power Over Eth . M
ower Over Ethernet Design Note Connected to the NCP1096GEVB POE PD Demo

Public Information @



https://www.onsemi.com/pub/Collateral/TND6332-D.PDF

NCP12700 45 W POE TO USB PD Demo

= Power Over Ethernet Compatible Input Range:37 Vto 57 V
= USB-PD 5V-20V Operation

= High Full Load and Average Efficiency

= Very Low Ripple and Noise

= Smooth Startup Operation

= Low Parts Count

= Inherent SCP And OCP Protection

= Thermal and OVP Protection

= Multiple Probe Points for Evaluation

= Compatible with the NCP1096GEVB

Market & Applications
= Power Over Ethernet to USB PD DeSi,Q:ﬂ Note

Connected to the NCP1096GEVB POE PD Demo

Public Information @



https://www.onsemi.com/pub/Collateral/TND6333-D.PDF

NCP1566 Active Clamp Forward Controller

The NCP1566 is a highly integrated dual-mode active-clamp PWM controller to implement an isolated active clamp forward or asymmetric half-bridge converter. It which can be

configured in either voltage mode control with input voltage feed-forward or peak current mode control. Peak current mode control may be implemented with input voltage
feedforward as well.

Unique Features Unique Features Typical Application Schematic & Pin Out

= Voltage Mode & Current Mode = Flexible Topology Solution T m Lo
Control = Stable Constant Crossover Across . Di : "% i‘%;:l—
= Line feedforward Input Voltage Range
= Extended ZVS Across Input & Output | Orec
= Adaptive Overlap Time Control = Lossless Startup & Reduced Vce +
Capacitor Canin] o
= Integrated 120 V HV Startup

Crame
h

Other Features 2
= Vcc:6.5Vto20V = Programmable Duty Ratio Clamp ":: :
» Programmable UVLO » Programmable Oscillator with 1-MHz T : B S
= Cycle by Cycle Peak Current Limiting Max Frequency & Synchronization Pin '
= Adjustable Over Power Production & = Main Switch Drive: -2 A/3 A, Active
Overcurrent Protection Clamp Drive: -2 A/1 A [ |

Market & Applications

. 24V & 48V Telecom Systems Ordering & Package information

= Server Power Supplies = NCP1566MNTXG in QFN-24
= 48V Automotive Applications

Public Information




NCP1566 3.3-V/30-A Demoboard for Telecom

Value Proposition

This design is based around active-clamp forward converter operated in current-mode control. This controller offers many features to build an energy efficient converter
with all the needed protections like cycle-by-cycle current limit with a 500-mV sense voltage, over current protection (OPP) for a stable maximum output current limit, over
temperature protection with a dedicated NTC pin and a pin to sense an output voltage runaway (loop failure for instance).

Key Features Demo Board Photo

= 36-72V dc input

= 3.3-V/30-A output

= >90% efficiency

= |nternal 120-V start-up source operated in dynamic self-supply during start-up
or skip mode.

= Voltage- or current-mode control operation

= Adaptive dead time for improved efficiency

= Line compensation for over power protection

= Maximum V-s limit and duty ratio clamp

= Short circuit protection

= Qver voltage protection

= 5-V/2% voltage reference

= QOver temperature protection via an NTC

= Fault reporting pin also used for shutdown

= Synchronization capability via dedicated pin

OPN: NCP1566TELECGEVB

Public Information



https://www.onsemi.com/products/power-management/dc-dc-controllers-converters-regulators/controllers/ncp1566

NCP1566 5-V/10-A Active Clamp Foward Demo Board

This design is based around active-clamp forward converter operated in current-mode control. This controller offers many features to build an energy efficient converter
with all the needed protections like cycle-by-cycle current limit with a 500-mV sense voltage, over current protection (OPP) for a stable maximum output current limit, over
temperature protection with a dedicated NTC pin and a pin to sense an output voltage runaway (loop failure for instance).

Key Features Demo Board Photo

= |nternal 120-V start-up source operated in dynamic self-supply during start-up
or skip mode.

= Voltage- or current-mode control operation

= Adaptive dead time for improved efficiency

= Line compensation for over power protection

= Maximum V-s limit and duty ratio clamp

= Short circuit protection

= Qver voltage protection

= 5-V/2% voltage reference

= QOver temperature protection via an NTC
= Fault reporting pin also used for shutdown _
= Synchronization capability via dedicated pin Design Note
. Mo Input ;
Devices Applications voltage Output power Topology Board Size 60 mm
NCP1566 Telecom 37-57 V dc 50 W Active-Clamp | 6, 66 x 20 mm
Forward
. - Operating - Standby
Output spec. Turn on time Efficiency temperature Cooling power
above 92 % Open Frame
5VIM0 A <100 ms @ full Iaadu 0=50°C in Still Air Does not apply 70 mm

OPN: NCP1566TELS5V10AGEVB
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https://www.onsemi.com/products/power-management/dc-dc-controllers-converters-regulators/controllers/ncp1566
https://www.onsemi.com/pub/Collateral/DN05128.PDF

12-V/6-A for Power over Ethernet Demo Board

Value Proposition

This design is based around active-clamp forward converter operated in current-mode control. This controller offers many features to build an energy efficient converter
with all the needed protections like cycle-by-cycle current limit with a 500-mV sense voltage, over current protection (OPP) for a stable maximum output current limit, over
temperature protection with a dedicated NTC pin and a pin to sense an output voltage runaway (loop failure for instance).

Key Features Demo Board Photo

= |nternal 120-V start-up source operated in dynamic self-supply during start-up

or skip mode.
= Voltage- or current-mode control operation
= Adaptive dead time for improved efficiency
= Line compensation for over power protection
= Maximum V-s limit and duty ratio clamp
= Short circuit protection
= Qver voltage protection
= 5-V/2% voltage reference
= QOver temperature protection via an NTC
= Fault reporting pin also used for shutdown

70 mm

- -t
- = o8
= =
.- - o

= Synchronization capability via dedicated pin Design Note
. S Input ;
Devices Applications voltage Output power Topology Board Size
Power Over Active-Clamp
NCP1566 Ethernet 37-57 Vdc TZW Forward 70 x 60 x 20 mm
. - Operating . Standby
Output spec. Turn on time Efficiency temperature Cooling o
above 92 % Open Frame
12Vie A <100 ms @ full Inadu 0-50°C in Still Air Does not apply
OPN: NCP1566POE12V6AGEVB
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https://www.onsemi.com/pub/Collateral/DN05124.PDF

NCP12710/NCV12711 Low Vin DC-DC Flyback Controller

Sampling Q4’20, RTM Q2’21

Value Proposition

The NCP12710/NCV12711 is a fixed-frequency peak-current-mode PWM controller containing all of the features necessary for implementing single-ended power converter
topologies. The device operates from 4 V to 40 V without auxiliary winding and can accept transient spikes up to 45 V.

Unique Features Unique Features Typical Application Schematic & Pin Out
= Low Voltage Operation = 4 - 40V Input Range
= Adjustable Over Power Protection = Limits Total Power Capability o - —
= NTC-Compatible Fault Interface = Provides Thermal Protection l %I d .
= Frequency Jitter = Improves EMI signature T
= Error Amplifier Option (NCV12711) = For PSR/non-isolated designs § ~
= AEC-Q100 Qualified (NCV12711) = For automotive applications §

0 o> T
z o — I _

Other Features “ o 'k I
= Internal 7.5-V Regulator Oscillator - 100 kHz to 1 MHz - z_ A,
= 0% Duty Ratio Operation in No-Load = Adjustable Soft-Start on Peak Current rHJ r \& u l

Condition and Frequency % T %

= Internal Over Power Protection = Qutput OVP Fault Interface T T +
= Single Resistor Programmable = 1A/ 2.8ASource / Sink Gate Driver -

Market & Applications
. DC-DC Converters for Modules Ordering & Package information
= Industrial Power = Standard Part #: NCP12710 S i ’

. . ampling Q4’20

= Automotive 12 V Auxiliary Power Supply = Package: MSOP-10, DFN-10 3x3 with Wettable Flank P g Q

= AEC-Q100: NCV12711 in MSOP-10

Public Information




NCV/NCP1362: Primary Side PWM Controller e

Sampling Now, RTM Q4’20

The NCV/NCP1362 is a new quasi—resonant peak current mode control mode controller targeting output power levels from a few watts up to 50 W in a flyback application. It is
primary side regulated for Constant Voltage and Constant Current regulation, achieving excellent line and load regulation of 5% without requiring the typical opto-coupler and
voltage reference for lower cost and improved system reliability. The controller features improved light load efficiency and stand-by performance.

Unique Features Unique Features Typical Application Schematic & Pin Out
* Dual Frozen Peak Current *  Optimize Light Load Efficiency . ) .
and Standby :»— 45 T é 1 g Kou
Constant Voltage & Current PSR * Regulated Output without Opto- a | | 3 ; ;
< 5% Coupler = 37| e 1
AEC-Q100 Qualified (NCV1362) - Automotive Applications )11 : § TS
§ : ; ! ¢ RTN_Out
/77
Other Features | [ 5
VSZCD BO/LFF
*  Quasi-Resonant with Valley Lockout 2jcowp  veo [
*  Max Frequency Clamp (80, 110, 140 kHz and no Clamp) :—Fﬂ"“ GND f .
*  Frequency Jittering z rcs oRv |3
* LFF and BO on Dedicated Pin T = AW
= ::g) = ?TT T %
Market & Applications -’
- AC/DC Adapters and Power Ordering & Package information
y Industria] Auxilia}ry Power = Standard Part #: NCP1362 VeZCD o . Sampling Now
*  Automotive Auxiliary Power « Package: SOIC-8 COMP VCC
= AEC-Q100: NCV1362 Fat it

(Top View)
Public Information




Controller Configurations
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ON Semiconductor’s latest devices contain
contains an in package trim (IPT) register

used to trim device behaviors to meet
spec table and to set device
configuration
done by burning internal poly-fuses not
EEPROM, and is very reliable and
cannot be changed
Each new IPT combination goes through
a qualification process before being
released to production

61 10/20/2020

Table 1. PART NUMBER DECODE - NCP1342ABCDEF

MNCP1342 A B [+ D E F*
OTP/Overoad Jitter Fraquency/Amplitudea Cuiet-Skip CS Min CS Min Shift Additional
A - AR/AR A — 1.55 kH2/75 mV A — 800 Hz A — 200 mV A — 400 mV -
B - Latch/AR B - 1.55 kHz/92 mV B - 1.2 kHz B - 150 mV B - 350 mV A
C - AR/Latch C - 1.55 kHz/55 mV C - 1.56 kHz C - 100 mV C - 300mV c
D - LatchiLatch D - 1.55 kHzjg1 mV/ D - Disabled D - 250 mV D - 250 mV D
E - 1.3 kHz/75 mV E - Disabled
F - 1.3 kHz/82 mV
Device G - 1.3 kHz/55 mV
H - 1.3 kHz/81 mV
J - 3.9 kHz/75 mV
K - 3.9 kHz/g2 mv
L - 3.9 kHz/55 mV
M - 3.9 kHz/61 mV
M - Disabled
*Mot present In all parts. See Table 2 for detalls.
Table 2. ADDITIONAL PART OPTIONS
F Description

Drafault

Configuration

%2 Discharge Disabled, Vo atop) = B4 V. Vo stam = 94V

Overload Disabled

X2 Discharge Disabled, Vaoaop) = B4 V. Veosam = 94 V, Reseattable Overload Timer

Public Information
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Cheers!
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