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I. Company Overview - Broad Product Offering

II.Topology Introduction

- AC/DC (Offline)

- FlyBack (Isolated)

- Buck, Boost, Buck-Boost (Non-isolated – inductor switching), Linear (NO inductor)

- HV Buck – Low Standby, Constant voltage

- DC/DC

- Buck, Boost, Buck-Boost (Inductor switching), Linear (NO inductor)

III.Open Discussion

AGENDA

3

http://www.diodes.com


This presentation contains Diodes proprietary and confidential information

Company Overview

▪ NASDAQ: DIOD

▪ Founded in 1959

▪ Headquartered in Plano, TX; 21 locations globally

▪ Manufacturing in UK, Germany, China, and Taiwan

▪ ISO9001:2008 Certified / TS16949:2009 Certified 
ISO14001 Certified

▪ Key acquisitions: 

▪ Anachip Corporation, Taiwan Jan. 2006

▪ Advanced Power Devices Nov. 2006

▪ Zetex June 2008

▪ Power Analog Microelectronics (PAM) Oct. 2012

▪ BCD Semiconductor Mar. 2013

▪ Pericom Semiconductor Nov. 2015

▪ Over 7700 employees worldwide

▪ 27 consecutive years of profitability

Global Operations and World-class Manufacturing & Packaging
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This presentation contains Diodes proprietary and confidential information

Company Profile

▪ Founded: 1990

▪ HQ: Milpitas, CA USA

▪ Employees: 900

▪ Products: 26000+

▪ Markets: Communications, 

Consumer, Computing, and Automotive / Embedded

▪ IPO in 1997, Nasdaq: PSEM

▪ Revenue 2015: $128.8M

Product Portfolio

Timing: Clocks, Oscillators

Switching: Signal Switches, Multiplexers (MUX)

Connectivity: Packet Switches, Bridges, UART

Signal Integrity: ReDrivers / Repeaters

Pericom Acquisition (Nov. 2015)

Immediate Benefit to Customers

▪ Expanded product offering to include rapidly growing segments like embedded, mobile, storage

▪ Vertically integrated for all timing needs, broad timing portfolio includes: 

▪ Crystals, crystal oscillators, voltage control and temperature compensated crystal oscillators,

as well as fully integrated multiple output clock ICs

▪ Switch products provide the highest signal integrity and achieve the most efficient and clear 

signal routing for data rates up to 12Gbps 

▪ Technical Expertise

Automotive Focus

Telematics / Infotainment

Connected Car / Autonomous Driving

Advanced Driver Assistance Systems (ADAS)
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This presentation contains Diodes proprietary and confidential information

Broad Product Offering

IntelliFET and SBR are the registered trademark of Diodes Incorporated.

Discrete

Diodes Rectifiers

Schottky Diodes

Zener Diodes

Switching Diodes

SBR Diodes

Power Zener Diodes

Power Rectifier Diodes

Schottky

Super Barrier Rectifiers

Fast Recovery

Bridge

MOSFETs Protection Devices

Small Signal

Power

Protected

High Voltage

Complementary Pairs

H-Bridges

IntelliFET

TVS

Low CJ TVS

Thyristor Surge 

Protection

Data Line Protection

Bipolar Transistors Function Specific 

Arrays

Small Signal BJT

Pre-biased BJT

Medium Power BJT

High Power BJT

Darlington Transistors

Gate-Drivers

Low Saturation BJT

H-Bridges

Relay Drivers

Discrete Load Switches

Discrete Voltage 

Regulators

MOSFET Gate-Drivers

Standard Products ASSP

Standard Linear Power Management ICs Connectivity

Linear Voltage Regulators

Standard Linear Regulators

Low Dropout Regulators

Voltage References

Shunt Regulators

Micropower References

Current Monitors

Current Output

Voltage Output

Operational Amplifiers

Comparators

Timing Products

Clocks/Buffers

Real-Time Clocks (RTC)

Timer ICs

Crystals

Oscillators

DC-DC Switching 

Regulators

Buck

Boost

Buck/Boost/Inverter

AC-DC Solutions

Primary-Side Regulators

PWM Controllers

CV-CC

Power Switches

Load Switches

HDMI Switches

USB

USB Switches

Charging Control

LED Drivers

Offline LED Drivers

DC-DC LED Drivers

Linear LED Drivers

LED Backlighting

Power Supply

Synchronous Rectifiers

Active OR-ing Controllers

Chargers

Gate Drivers

Switches

Signal Switches

Mux Controllers

Type-C Switches

Signal Integrity

Repeaters/ReDrivers

Connectivity

PCIe Bridges

PCIe Packet Switches

UARTs

Sensors

Hall Switches

Hall Latches

Smart Fan Drivers

Motor Controllers

Temperature Sensors

Digital Broadcast by Satellite

Fixed Bias Generators

Switched Bias Generators

Multiplex Controllers

Integrated Switch Matrix

DBS Interface

STB Power

Standard Logic ICs

Single Gate

Dual Gate

Standard Logic

Translators

Analog Switches

Registers

Audio

Class D Amplifiers

Audio Switches
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AC/DC Topologies

AC/DC Topologies Selection Guide

Topology Isolation Efficiency Cost PF/THD

Constant

Voltage/

Current

Output 

Voltage
Application

Flyback Yes Middle High Best CV/CC Wide

Lighting Fixture, 

Isolated External 

Driver

Buck No High Low Good CV/CC < Input Voltage Bulb, T-light

Boost No High Low Best CV/CC > Input Voltage PFC Converter

Buck-Boost No Middle Middle Best CC Wide Bulb

AC Linear No Low Lowest Poor CC < Input Voltage Bulb, Ceiling Light
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AC/DC Flyback Topology Introduction

➢ Flyback Topology Advantage

1) Provide safety isolation

2) Support wide range of output voltage

3) Better PF/THD

➢ Flyback Topology Disadvantage

1) Low efficiency

2) Need large size transformer

3) High BOM cost
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AC/DC Buck Topology Introduction

➢ Buck Topology Advantage
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1) High Efficiency

2) Smaller size power inductor

3) Low BOM cost

4) Low voltage stress of power 

MOSFET

5) Better EMI

➢ Buck Topology Disadvantage

1) Limited input/output voltage ratio

2) Output voltage can’t be higher 

than input voltage.

Low side Buck
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Design Calculator – AL1672
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AC/DC Buck Topology Introduction – Peak Current

➢ High PF Buck CC Operation Principle(BCM)
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The output current of Buck is
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Design Calculator – AL9910
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AC/DC Boost Topology Introduction

➢ Boost Topology Advantage

1) High Efficiency

2) Smaller size power inductor

3) Best PFC/THD

➢ Boost Topology Disadvantage

1) Output Cap needs high voltage stress

2) Output voltage can’t be lower than 

input voltage.
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Design Calculator – AL6562
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AC/DC Buck-Boost Topology Introduction

➢ Buck-boost Topology Advantage
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1) No input/output voltage ratio limit

2) Better PF/THD

➢ Buck-boost Topology Disadvantage

1) High voltage stress of Power MOSFET

Low side Buck-boost
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High side Buck-boost
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AC/DC Linear Topology Introduction

➢ Linear Topology Advantage

1) No magnetic component

2) Simple external circuit

3) Low BOM cost

➢ Linear Topology Disadvantage

1) Requires high voltage output

2) Max power limit for thermal issue

3) Can’t support universal input
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HV Buck Topology Introduction

➢ HV Buck Topology Advantage ➢ HV Buck Topology Disadvantage
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1) Support universal input range(85~265Vac)

2) Simple external circuit

3) Low standby power

1) Max output load current limit
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DC/DC LED Drivers

Topologies Selection Guide

Topology Efficiency Cost Output Voltage Application

Buck High Low < Input Voltage Auto Door/Interior Light

Boost High Low > Input Voltage Backlight, Infotainment

Buck-Boost Middle Middle Wide Auto Headlight, DRL

Linear Low Lowest < Input Voltage Auto Signal/Position/Rear Light
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DC/DC Hysteresis Buck Topology 

➢ Buck Topology Advantage

1) High Efficiency

2) Smaller size Power inductor

3) Low BOM cost

4) Low voltage stress of power 

MOSFET

➢ Buck Topology Disadvantage

1) Limited input/output voltage ratio

2) Output voltage can’t be higher 

than input voltage
Buck Power Stage Schematic
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VIN

SET
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CTRL
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R2
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VCTRL
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40V, 1.5A Buck Driver : AL8860/61Q 

Diodes Advantages

▪ Extended input voltage Range: 4.5V to 40V

▪ Supports stop-start 1-LED apps

▪ Pin to Pin AL8806Q/AL8807Q

▪ Output current up to 1.5A (> AL8807Q)

▪ Supports PWM/Analog Dimming

▪ With low IQ mode

▪ Inductor Current current-Limit – AL8861Q

▪ Configurable Soft Start via CTRL/SET pin

Part

Min

Input

Voltage

Max

Input

Voltage

ILED

Nom.

ILED

Acc.

Max

fSW

H
y
s

te
re

s
is

Dimming
Inductor

Current

Limit

Sense 

Voltage

Temp 

Range Package
PWM Analog

V V A % kHz % A mV ºC

AL8860Q 4.5 40 1.5 5 1000 20 Y Y N 100 -40~+125 MSOP-8EP

AL8861Q 4.5 40 1.5 5 1000 13 Y Y Y 100 -40~+125 MSOP-8EP
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DC/DC Boost Topology 

➢ Boost Topology Advantage

1) High Efficiency

2) Input current is continues, non-

pulsating

3) Low BOM cost

➢ Boost Topology Disadvantage

1) Output voltage can’t be lower 

than input voltage.

IC supports PWM to analog dimming ranging from 5kHz to 

50kHz, with dimming depth down to 1%.
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Applications

Requirements

Diodes Advantage

60V Buck-Boost Driver and Controller

ZXLD1374

ZXLD1371

ZXLD1370

DMN6068LK3 MOSFET

PDS3S140

PDS3200
D1

▪ Multi-topology LED drivers → Buck-boost 

mode works over VBATT range 

driving LED chain used in DRL

▪ 2% accuracy → better matching 

between DRL pair

▪ Qualified to AEC-Q100 grade 1

▪ Ambient temperature range up to +125ºC

▪ LED Thermal protection loop

▪ Operate over whole battery 
(9~48V) voltage range

▪ High efficiency drive of LEDs

▪ Wide temperature range -40  to125ºC

▪ Withstand load dump

▪ Meet AEC-Q100 automotive 
quality requirements

Key Products
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Linear LED Driver Topology 

➢ DC Linear Topology Advantage ➢ DC Linear Topology Drawback
1) No magnetic component

2) Simple external circuit

3) Low BOM cost

1) Max power limit for thermal issue

VCC

PWM

GND

OUT

FB

Q1

RS

C1

0.1µF

AL5816

GND

VIN

C2

10µF

60V Two terminal single 

channel constant current 

linear driver

60V Adjustable single 

channel constant current 

linear driver

60V 3-channel constant current 

linear driver with independent 

PWM dimming

PWM1
PWM2

REF1

GND

LED1
LED2

3.3V

RSET1

VIN

CIN

VIN  up to 60V

Wireless/Color 
management 

MCU

AC-DC 
Conversion

85~265Vac

AL1783

RSET2
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REF3
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RFAULTB
FAULTB
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60V Linear LED Driver-Controller  
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Diodes的优势

Diodes Advantages

▪ Constant Current Linear Controller 

▪ Low EMI, No Inductor

▪ 4.5V to 60V Input Voltage Range

▪ Supports Start-stop & load-dumps

▪ Up to 15mA Drive for BJT

▪ Use external BJT or MOSFET

▪ Over-Temperature Protection (OTP)

▪ AL5816:  60V PWM Dimmable Pin

▪ AL5814:

▪ LED-Open Fault detection & 

activation

▪ Analog adjustment of VFB

- Supports thermal foldback

▪ 5% Reference Voltage Tolerance 

VCC

PWM

GND

OUT

FB

Q1

RS

C1

0.1µF

AL5816

GND

VIN

C2

10µF

AL5816Q AL5814Q

AL5816/4 use BJT or MOSFET
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