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Class AB to Class D Conversion

• Higher Performance

Class D

• More Channels
• Smaller Size

Audio Market Trend

• Advanced MOSFET
• High Speed High Voltage IC

Device Technology

• Smaller Size

Class AB
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Award Wining IR Class D Audio Solution
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IR Class D Audio Value Proposition

• High design scalability with full range of audio MOSFETs

• Best of class efficiency enables small foot print

• Flexible versatile building block approach allow countless unique 
implementations

Customers’ IP
Signal Processing IR Power Stage+

UNIQUE CLASS D AMPLIFIER
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Class D Audio IC Family

IR’s Gen5 High Voltage IC Features
• Lower pulse distortion
• Higher output sink/source 

capability
• UVLO protection
• Improved propagation delays
• Fast tON & tOFF
• Allows accurate PWM control
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Strengths of IR Class D Audio Solution

• Semiconductor Ruggedness proved in 20+ yrs of automotive 
application experiences

• Unlike Class AB, the power device and its driver determines the
performance of Class D amplifier; IR has key silicon technologies to 
continue providing state-of-the-art solutions

• IR solution is scalable (power, # of ch), minimizing the time-to-
market

• EMI: DirectFET provides high performance at low EMI

Over-load and Short-Circuit Protection, noise immunity, wide temperature 
capability, etc

Advanced silicon platform, Optimized MOSFET, optimized gate driver, etc

Complete portfolio of chip-set to tailor to your needs
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Class D Audio High Voltage IC
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HIGHER POWER

Class D AUDIO HVIC Roadmap

20124

COMING UP NEXT

21964

2093

+CS, DT +Floating IN, 

Protection Ctrl

+PWM

+600V, 4A, non-SD OCP
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LIFE SAFETY
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IRS20957S

Class D Audio Amplifier Driver
16pin SOIC

f=1kHz, RL=4 Ω, Gv=23dB, Residual 
Noise: 37uV w/o IHF-A, 19uV w/ IHF-A

*THD+N taken before the LC-LPF using RC filter.

• Floating input structure designed for half 
bridge topology with dual power supply

• Programmable bi-directional over-current 
protection with self-reset function

• Simplify design due to selectable internal 
dead-time

• Improved THD performances and stable 
switching timing over temperature and 
noise due to internal dead time

• Shutdown function to protect devices 
from over loaded conditions

• Improved noise immunity over IRS20955

Note: IRS20955 is no longer recommended for new design.
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IRAUDAMP4 Reference Design
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• IRS20955S + IRF6645 DirectFET

• Output Power: 120W x 2 channels,

• Residual Noise: 52µV, IHF-A weighted, 
AES-17 filter

• Distortion: 0.004% THD+N @ 60W, 4Ω
• Efficiency: 96% @ 120W, 4Ω, single-

channel driven, Class D stage
• Multiple Protection Features: 

• Over-current protection (OCP),        
high side and low side

• Over-voltage protection (OVP),
• Under-voltage protection (UVP),     

high side and low side
• DC-protection (DCP),
• Over-temperature protection (OTP)

• PWM Modulator: Self-oscillating half-
bridge topology with optional clock 
synchronization



12

IRS2092(S)

Protected Class D Audio Amplifier Driver
16pin SOIC and DIP

120W Class D Amplifier Example
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• Integrated analog input Class D 
audio amplifier driver in a 16 pin 
package

• Self-oscillating PWM with optional  
external clock synchronization

• Start and stop click noise 
elimination 

• Programmable over current 
protection

• High noise immunity

• +/-100V high voltage ratings deliver 
up to 500W output power
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IRS2092(S) Block Diagram
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IRAUDAMP5 Reference Design

• IRS2092S + IRF6645 DirectFET

• Output Power: 120W x 2 channels

• Residual Noise: 170µV, IHF-A weighted, 
AES-17 filter

• Distortion: 0.005% THD+N @ 60W, 4Ω
• Efficiency: 96% @ 120W, 4Ω, single-

channel driven, Class D stage
• Multiple Protection Features: 

• Over-current protection (OCP),        
high side and low side

• Over-voltage protection (OVP),
• Under-voltage protection (UVP),     

high side and low side
• DC-protection (DCP),
• Over-temperature protection (OTP)

• PWM Modulator: Self-oscillating half-
bridge topology with optional clock 
synchronization
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IRAUDAMP7D,S  Reference Design
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±B Supply = ±35V, 4 Ω Resistive Load 

• IRS2092 (AMP7D), IRS2092S (AMP7S) + 
IRFI4019H-117P

• Single layer PCB, designed for wave-soldering

• No surface mount component (AMP7D)

• Output Power: 250W x 2 channels

• Residual Noise: 200µV, IHF-A weighted, AES-
17 filter

• Distortion: 0.007% THD+N @ 60W, 4Ω (AMP7S)

• Scalable Output Power

IRFI4024H-117 (55V) : 50W, 4 Ohms

IRFI4212H-117(100V): 120W, 4 Ohms

IRFI4019H-117(150V): 250W, 4 Ohms

IRFI4020H-117(200V): 250W, 8 Ohms

• Half Bridge/Full Bridge Selectable Switch

• Protections (Over Current, Over Temperature, 
Under Voltage, Over Voltage, DC Offset)
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IRAUDAMP7D,S

IRAUDAMP7S with SMD Components

IRAUDAMP7D with no SMD Components

IRAUDAMP7S Bottom View

IRAUDAMP7D Bottom View
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Buffering Gate Drive to Reach 1 kW !

Design Example 

• IRS2092S + external BJT buffer driving 
2 x IRFB4227

• Maximum power: 1 kW, 2 ohms, 
THD+N<1% @ +/-75V supply, Half bridge

• Application information available upon 
request
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± 100 V
0.5A (typ)

0.6A (typ)

25/45/75/105ns
1 µsec (max)
<20mV
~800kHz
>60dB

VOFFSET (max)

Selectable Dead-time
OC protection delay
DC offset
PWM frequency
Error amplifier open
loop gain

Gate driver  Io+

Gate driver  Io-

IRS2093M

4 CH Class D Audio Amplifier Driver
48 pin MLP (7X7mm)

+B

CH4 OUTPUT

CH3 OUTPUT

CH1 OUTPUT

CH2 OUTPUT

CH1 INPUT

CH2 INPUT

CH4 INPUT

CH3 INPUT

EXT CLK
(OPTIONAL)

 SIGNAL GND

-5V

+5V
VCC
POWER GND

-B

1098 11 12765432

272829 26 25303233343536

LO3

LO4
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VB3

COM2

NC

VCC2

LO2

LO1

CSH1

VB1CSD

COMP3

IN3

COMP4

IN4

GND

VSS

VAA

IN2

COMP2

COMP1

IN1

31

1

NC

• Integrated 4 channel analog input 
Class D audio amplifier driver in a 
MLP48 package

• Self-oscillating PWM with optional  
external clock synchronization

• Start and stop click noise 
elimination 

• Programmable over current 
protection

• High noise immunity

• +/-100V high voltage ratings deliver 
up to 150W output power
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IRAUDAMP8: IRS2093M Reference Design

• IRS2093M + IRF6665 DirectFET

• Output Power: 120W x 4 channels

• Residual Noise: 200µV, IHF-A weighted, 
AES-17 filter

• Distortion: 0.02% THD+N @ 60W, 4Ω
• Clock synchronization
• Multiple Protection Features: 

• Over-current protection (OCP),        
high side and low side

• Over-voltage protection (OVP),
• Under-voltage protection (UVP),     

high side and low side
• Over-temperature protection (OTP)

• PWM Modulator: Self-oscillating half-
bridge topology with optional clock 
synchronization

±B Supply = ±35V, 4 Ω Resistive Load 
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IRAUDPS1: Aftermarket Car Audio Power Supply

• IR2085S + IRF6648 DirectFET

• Input Voltage: 14.4V nominal (8.5V ~ 18V) 

• Output Voltage: +/-35V

• Output Power: 500W, designed to meet 
CEA power criteria, scalable from 250 to 
1,000W

• Topology: Push-Pull

• Remote power control with soft-start

• Multiple Protection Features: 
• Over-current protection (OCP),        

high side and low side
• Over-voltage protection (OVP),
• Under-voltage protection (UVP),     

high side and low side
• Over-temperature protection (OTP)
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Class D Audio MOSFET
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Package Size & Performance Comparison

SMALL SIZE = BIG PERFORMANCE

0.156”

0.
19

1”

In
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TO-220 vs. DirectFET

The To-220 is used in 
majority of the Class D 
amplifiers manufactured 
today.

The DirectFETTM Small 
Package provides more 
Potentials than the TO-
220:

•Smaller and Lighter

•Higher Efficiency

•Runs Cooler – Higher 
Reliability

•Lower Audio Distortion, 
Higher Fidelity

DirectFET®
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copper track on board

copper ‘drain’ clip

passivated die

die attach material

gate connection source connection

• Removed wire bonds from package and replace with 
large area solder contacts

• Reduced package inductance and resistance
• Copper case enables dual sided cooling

Thermal interface gap 
filler material or pad

Circuit board

DirectFET devices

Use a single multiple-finned heat sink 
to dissipate heat from devices

Both Side 
Cooling

DirectFET®

gate

drain

source
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DirectFET® Reduced Ringing

IRF6665 DirectFET®

IRF6665 die in TO-220

Blue : Low Side
Pink : High Side

DirectFET® DirectFET®

TO-220TO-220
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MOSFET Selection by Output Power
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Class D Audio MOSFET Selection by Supply Voltage

8.7 nC

62 mΩ
IRF6665

14 nC

35 mΩ
IRF6645

15 nC

73 mΩ
IRFB4212

15 nC

73 mΩ
IRFI4212H-117P

100 V

22 nC

15 mΩ
IRF6668

8.9 nC

60 mΩ
IRFI4012H-117P

55 V

RDS(ON)/QgMOSFETPackageVoltage

Standard Selection

26 nC

100 mΩ
IRF6785M

18 nC

100 mΩ
IRFB4020

18 nC

100 mΩ
IRFI4020H-117P

200 V

25 nC

56 mΩ
IRF6775M

13 nC

95 mΩ
IRFB4019

13 nC

95 mΩ
IRFI4019H-117P

150 V

RDS(ON)/QgMOSFETPackageVoltage

Standard Selection

200150150163.7141.8115.7250

150150150146.4126.8103.5200

150150100126.8109.889.7150

15010075103.589.773.2100

864864Output Power (W)

Load (Ohms)Load (Ohms)

Corresponding IR MOSFET 
BVDSS (V)BVDSS Minimum (V)

100757581.870.957.9250

75755573.263.451.8200

75555563.454.944.8150

55554051.844.836.6100

864864Output Power (W)

Load (Ohms)Load (Ohms)

Corresponding IR MOSFET 
BVDSS (V)BVDSS Minimum (V)

Note: Modulation factor, M = 85%

Half Bridge Full Bridge

Voltage Rating Selector
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Lower RDS(ON) MOSFETs

70 nC

26 mΩ
IRFB4227

25 nC

73 mΩ
IRFB5620

200 V

72 nC

15 mΩ
IRFB4228

26 nC

39 mΩ
IRFB5615

150 V

22 nC

22 mΩ
IRF6662

35 nC

13 mΩ
IRF6644

100 V

22 nC

15 mΩ
IRF6668

36 nC

9.5 mΩ
IRF6646

80 V

RDS(ON)/QgMOSFETPackageVoltage

Lower RDS(ON)

NEW

NEW

• Lower RDS(ON) for lower load 
impedance

• New IRFB5615 and IRFB5620 are 
tailored to 4 ohms loading 

• Full bridge demands lower RDS(ON) as 
each leg sees a half load impedance
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