Single-/Dual-Supply, Stereo 16W,
Class D Ampilifier with Differential Inputs

General Description Features
The MAX9742 stereo Class D audio power amplifier 2 x 16W Output Power (RL = 4Q, THD+N = 10%)
delivers up to 2 x 16W into 4Q loads. The MAX9742 High Efficiency: Up to 92% with RL = 8Q

features high-power efficiency (92% with 8Q loads), Mute and Shutdown Modes

eliminating the need for a bulky heatsink and conserv- . ] .
ing power. The MAX9742 operates from a 20V to 40V Differential Inputs Suppress Common-Mode Noise
Adjustable Gain

single supply or a +10V to 20V dual supply. Features

include fUHy differential inputs, Comprehensive click- |ntegrated C|ick-and-Pop 3uppressi°n

and-pop suppression, low-power shutdown mode, and Low 0.06% THD+N at 3.5W, RL = 8Q

an externally adjustable gain. Short-circuit and thermal- ) T .

overload protection prevent the device from being Output Short-Circuit and Thermal Protection
Available in Space-Saving, 6mm x 6mm, 36-Pin

TQFN Package

damaged during a fault condition.

The MAX9742 is available in a thermally efficient 36-pin

TQFN (6mm x 6mm x 0.8mm) package and is specified Ordering Information
over the -40°C to +85°C extended temperature range.

L ER JER R JER JER R R R 4

PKG
- - PART TEMP RANGE PIN-PACKAGE
Applications CODE
CRT TVs MAX9742ETX+ -40°Cto +85°C 36 TQFN-EP*  T3666-3

+Denotes lead-free package.

Flat-Panel Display TVs
*EP = Exposed paddle.

Audio Docking Stations

Multimedia Monitors Pin Configuration located at end of data sheet.

Simplified Block Diagrams
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Simplified Block Diagrams continued at end of data sheet.
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For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.
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MAX9742

Single-/Dual-Supply, Stereo 16W,
Class D Ampilifier with Differential Inputs

ABSOLUTE MAXIMUM RATINGS
VDD to Vgs, NSENSE ...

MID, LGND, LVpp, REGM, REGP, OUTR,

OUTL O VSS c.eiiiiiiicee e

MID, LGND, LVpp, REGM, REGP, OUTR,

OQUTL O VDD oo eiiiiiiiieee
REGLS tOVSS ..o

MID to REGP, REGM...............

LVpp to LGND.....
SHDN to LGND

-0.3V to +45V Continuous Power Dissipation (Ta = +70°C) (Note 1)
Single-Layer Board:

-0.3V to +45V 36-Pin TQFN (derate 26.3mW/°C above +70°C) ........... 2.11W
Multilayer Board:

-45V to +0.3V 36-Pin TQFN (derate 35.7mW/°C above +70°C) ........... 2.86W

-0.3Vto +12V Junction-to-Ambient Thermal Resistance (64A)

(VREGM - 0.3V) to (VREGP + 0.3V)
REGPtoO REGM..........oooiiiiiiic

SFTHIOLGND ..o -0.3V to +6V
FB_, IN_+, IN_-, REFCUR to REGP,

(VREGM - 0.3V) to (VREGP + 0.3V)

Single-Layer Board:

-0.3Vto +12V 36-Pin TQFN ... 38°C/W
-0.3V to +6V Multilayer Board:

-0.3V to +4V 36-Pin TQFN ...t 28°C/W

Junction-to-Case Thermal Resistance (6JC)................... 1.4°C/W

Operating Temperature Range ............ccccceevnenn. -40°C to +85°C

Maximum Junction Temperature .............c.cccccooveevineennn, +150°C

-0.3Vto +12V Storage Temperature Range ..........cc.coeeveeen. -65°C to +150°C

-0.3Vto +12V Lead Temperature (soldering, 10S) ........cooceeviiieniineenn, +300°C

.................................. Continuous

Note 1: Actual power capabilities are dependent on PCB layout. See the Thermal Considerations section.

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS—Single-Supply, Single-Ended Output

(Vbp = 24V, Vss = Vsyg = LGND = 0V, VSHDN = 3.3V, VmID = 12V, Cypp = 660uF, Cmip1 = 10pF, Cmip2 = 10uF, R1 = R2 = R3 =
10kQ, CsFr = 0.47pF, Cout = 1000uF, Crp_1 = 150pF, Crg_2 = 10pF, CeooT = 0.1pF, CregpP = CrRegM = 1pF, RiN_ = 30.1kQ,
RF1a = 121kQ, RF1B = 562kQ, RF2 = 681kQ, RRer = 68kQ, R = », Ta = TMIN to TmAX, unless otherwise noted. Typical values are at

Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Range VDD (Note 3) 20 40 Y
Supply Current IDD No load, output filter removed 15 mA
Mute Mode Supply Current No load, VsFT = OV (outputs not switching) 8 mA
Shutdown Current No load, VSHDN = OV 0.8 1.3 mA
Switching Frequency faw 300 kHz
Power-Supply Rejection Ratio | pgpp | ypp = 24V + 500mVp.p, f = 1kHz 68 B
(Note 4)
Crosstalk LtoR, RtoL, RL = 89, PouT = 1W, f = TkHz 78 dB
(Notes 5 and 6) ' PPl =888 Four = TW, 1=
RL = 8Q, fiy = 1kHz, THD+N = 10% 9.5
Continuous Output Power RL = 8Q, fiN = 1kHz, THD+N = 10%,
(Notes 5, 6, and 7) Pour VDD = 35V 205 "
RL = 4Q, fiN = 1kHz, THD+N = 10% 16
Efficiency _ _ P o
(Notes 5. 6. and 7) RL = 8Q, Pout = 9.5W, THD+N = 10% 92 %
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Single-/Dual-Supply, Stereo 16W,
Class D Ampilifier with Differential Inputs

ELECTRICAL CHARACTERISTICS—Single-Supply, Single-Ended Output (continued)

(Vbp = 24V, Vss = Vsup = LGND = 0V, VSADN = 3.3V, VmiD = 12V, Cypp = 660uF, Cmipt1 = 10pF, Cmip2 = 10uF, R1 = R2 = R3 =
10kQ, CsFt = 0.47pF, Cout = 1000pF, Cre_1 = 150pF, Cre_2 = 10pF, CeooT = 0.1pF, CREGP = CReGM = 1uF, RiN_ = 30.1kQ,
RF1aA = 121kQ, RF1B = 562kQ, Rr2 = 681kQ, RRer = 68kQ, Rl = «, Ta = TMIN to TmaX, unless otherwise noted. Typical values are at
Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Dt fin = 1kHz, RL = 8Q, Pout = 3.5W 0.06
Lot.al Harmonic Distortion Plus THD4N | BW = 22Hy 0 22kHz %
orse (Notes 5, 6, and 7) RL = 4Q, Pout = 5W 0.08
Pout = 9.5W, RL = 8Q, | Unweighted 88
Signal-to-Noise Ratio SNR BW = 22Hz to 22kHz _ dB
(Notes 5 and 6) A-weighted 93
Half-Bridge Switch
On-Resistance Rps(on) 0.4 0.7 Q
Switch Rise and Fall Times No load (Note 4) 50 ns
IN_ Input Bias Current -1 +1 pA
MID Input Bias Current IMID VpD = 24V, no load 50 pA
Shutdown-to-Full Operation tSON 68 ms
Power-On to Full Operation tPU VSHDN = 3.3V 15 S
Thermal-Overload Threshold Ton Junction temperature 150 c
Temperature
Short-Circuit Output Current Isc QOUT_ shorted to Vpp or Vss 2.9 45 A
Peak voltage, 32-samples Into shutdown -38
Click-and-Pop Kcp per second, A-weighted dBv
(Notes 4 and 8) Out of shutdown -40
DIGITAL INPUTS (SHDN) (Note 9)
Logic-Input Low Voltage VL 0.4 \Y
Logic-Input High Voltage VIH 2.4 \
Input Leakage Current -1 +1 pA

ELECTRICAL CHARACTERISTICS—Dual Supplies

(Vpp = 15V, Vss = Vsyg = -15V, VSHDN = 3.3V, VMID = LGND = 0V, Cypp = Cvss = 1000uF, Cgyp = 1uF, Csrr = 0.22uF, CrB 1
150pF, Crp_2 = 10pF, CeooT = 0.1pF, CRegP = CReGM = 1pF, RiN_ = 30.1kQ, RF1a = 121kQ, RF1B = 562kQ, Rr2 = 681kQ, RREF
68kQ, RL = =, Ta = TmIN to TMmAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Positive Supply Voltage Range VbD (Note 3) 10 20 \
Negative Supply Voltage Vss (Note 3) 20 10 Vv
Range
Positive Supply Mute Mode No load, VsfFT = OV (outputs not switching) 8 11 mA
Current
Negative Supply Mute Mode No load, VsFT = OV (outputs not switching) -12 -8 mA

Current

MAXIM 3
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MAX9742

Single-/Dual-Supply, Stereo 16W,

Class D Ampilifier with Differential Inputs

ELECTRICAL CHARACTERISTICS—Dual Supplies (continued)

(Vpbp = 15V, Vss = Vsup = -15V, VSADN = 3.3V, Vmip = LGND = 0V, Cypp = Cyss = 1000uF, Cyp = 1uF, Csrr = 0.22uF, CFB_1 =
150pF, Crg_2 = 10pF, CeooT = 0.1uF, Cregp = CregM = 1uF, RIN_ = 30.1kQ, RF1a = 121kQ, RF1B = 562kQ, RF2 = 681kQ, RREF =
68kQ, RL = =, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Positive Supply Current IDD No load, output filter removed 23 36 mA
Negative Supply Current Iss No load, output filter removed -36 -23 mA
Positive Supply Shutdown _

Current No load, VSADN = 0V 0.001 1 pA
Negative Supply Shutdown B ) )
Current No load, VSHDN = 0V 1 0.03 UA
Output Offset Voltage Output referred, affected by Rin_and Rr_ 5 30 "y
tolerances (Note 4)
IN_ Input Bias Current -1 +1 uA
Vpp = 10V to 20V 97
Power-Supply Rejection Ratio PSAR Vss = -10V to -20V 100 4B
(Note 4) Vpp = 15V + 500mVp-p, f = 1kHz 67
Vgg = -15V + 500mVp-p, f = 1kHz 64
Crosstalk
(Notes 5 and 6) LtoR,RtoL, RL =8Q, Pout = 1W, f = 1kHz -61 dB
RL = 8Q 14
fin = 1kHz, RL =8Q, Vpp = 18V, 1
Continuous Output Power Pour |THD+N =10% Vss = -18V W
(Notes 5, 6, and 7) RL = 4Q. Vpp = 12V, 05
Vgg =-12V '
Efficiency RL = 8Q, PouT = 15W, THD+N = 10% 93 %
(Notes 5, 6, and 7) L= 2% Four = ’ - °
L Aiatort fin = TkHz, RL = 8Q, PouT = 5W 0.06
;?ta'hﬁ'a.‘rmon'c Distortion THD+N | BW = 22Hz to 22kHz %
us Noise (Notes 5, 6, and 7) RL = 4Q, Pout = 10W 0.08
Pout = 14W, Unweighted 89
Signal-to-Noise Ratio SNR RL =8Q, BW = 22Hz to . dB
22kHz (Notes 5and 6) | A-weighted 94
Shutdown-to-Full Operation tSON 68 ms
Short-Circuit Output Current Isc OUT_ shorted to Vpp or Vss 2.9 4.5 A
Peak voltage, 32-samples Into shutdown -36
Click-and-Pop Kcp per second, A-weighted dBv
(Notes 4 and 8) Out of shutdown -36
4 AKXV




Single-/Dual-Supply, Stereo 16W,
Class D Ampilifier with Differential Inputs

ELECTRICAL CHARACTERISTICS—Single-Supply, BTL Configuration

(Vbp = 24V, Vss = Vsup = LGND = 0V, VSADN = 3.3V, VmiD = 12V, Cypp = 660uF, Cmipt1 = 10pF, Cmip2 = 10uF, R1 = R2 = R3 =
10kQ, CsFt = 0.47uF, Cout = 1000pF, Crg_1 = 150pF, Cr_2 = 10pF, CeooT = 0.1uF, CrReGP = CReGM = 1uF, RIN_ = 30.1kQ, RF1A

= 121kQ, RF1B = 562kQ, RrF2 = 681kQ, RRer = 68kQ, Rl = =, Ta = TMmIN to Tmax, unless otherwise noted. Typical values are at Ta =
+25°C.) (Note 2)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Output Offset Voltage (Note 4) 7 mV
Power-Supply Rejection Ratio PSRR VDD = 20V to 40V 88 4B
(Note 4) VD = 24V + 500mVp-p, f = 1kHz 77
. RL = 8Q, fiN = 1kHz, THD+N = 10%,
Continuous Output Power Pout (Notes 6, 10, and 11) 32 W
(A RL = 8Q, PouT = 10W, THD+N = 10%, .
Efficiency (Notes 5 and 6) 83 %
Total Harmonic Distortion Plus fiN = 1kHz, BW = 22Hz to 22kHz, o
Noise (Notes 6, 10, and 11) THD+N RL = 8Q, Poyt = 10W 0.08 &
Pout = 32W, RL = 8Q, Unweighted 90
Signal-to-Noise Ratio SNR BW = 22Hz to 22kHz ) dB
(Notes 6, 10, and 11) A-weighted 96
Shutdown-to-Full Operation tSON 68 ms
Peak voltage, 32-samples Into shutdown 47
Click-and-Pop Kep per second, A-weighted dBV
(Notes 4, 11, and 12) Out of shutdown -32
Note 2: All devices are 100% production tested at +25°C. All temperature limits are guaranteed by design.

Note 3:

Note 4:
Note 5:

Note 6:
Note 7:
Note 8:

Note 9:

Note 10:
Note 11:
Note 12:

Supply pumping may occur at high output powers with low audio frequencies. Use proper supply bypassing to prevent the
device from entering overvoltage protection due to supply pumping. See the Supply Pumping Effects and the Supply
Undervoltage and Overvoltage Protection sections.

Amplifier inputs AC-coupled to ground.

For RL = 4Q, Lr = 22uH and Cr = 0.68uF. For R = 6Q, LF = 33uH and Cg = 0.47uF. For R = 8Q, L = 47uH and Cf =
0.33pF.

Testing performed with four-layer PCB.

Both channels driven in phase.

Testing performed with an 8Q resistor connected between LC filter output and ground. Mode transitions are controlled by
SHDN. Kcp level is calculated as 20log[(peak voltage during mode transition, no input signal) / 1VRms].

Digital input specifications apply to both single-supply and dual-supply operation.

Channels driven 180° out-of-phase. Load connected between LC filter outputs.

LF = 22uH and Cr = 0.68pF.

Testing performed with an 8Q resistor connected between LC filter outputs. Mode transitions are controlled by SHDN. Kcp
level is calculated as 20log[(peak voltage during mode transition, no input signal) / 1VRms].

MAXIM 5
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MAX9742

Single-/Dual-Supply, Stereo 16W,

Class D Ampilifier with Differential Inputs

Typical Operating Characteristics

(24V single-supply mode, £15V dual-supply mode, both channels driven in phase, THD+N measurement bandwidth = 22Hz to
22kHz, Ta = +25°C, unless otherwise noted. See Figure 1 for test circuits, see Typical Application Circuits/Functional Diagrams for

test circuit component values.)
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Single-/Dual-Supply, Stereo 16W,
Class D Ampilifier with Differential Inputs

Typical Operating Characteristics (continued)
(24V single-supply mode, £15V dual-supply mode, both channels driven in phase, THD+N measurement bandwidth = 22Hz to
22kHz, Ta = +25°C, unless otherwise noted. See Figure 1 for test circuits, see Typical Application Circuits/Functional Diagrams for
test circuit component values.)
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Single-/Dual-Supply, Stereo 16W,
Class D Ampilifier with Differential Inputs

Typical Operating Characteristics (continued)
(24V single-supply mode, £15V dual-supply mode, both channels driven in phase, THD+N measurement bandwidth = 22Hz to
22kHz, Ta = +25°C, unless otherwise noted. See Figure 1 for test circuits, see Typical Application Circuits/Functional Diagrams for
test circuit component values.)
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Single-/Dual-Supply, Stereo 16W,
Class D Ampilifier with Differential Inputs

Typical Operating Characteristics (continued)

OUTPUT POWER PER CHANNEL (W)

SUPPLY CURRENT (mA)

EFFICIENCY (%)

(24V single-supply mode, £15V dual-supply mode, both channels driven in phase, THD+N measurement bandwidth = 22Hz to
22kHz, Ta = +25°C, unless otherwise noted. See Figure 1 for test circuits, see Typical Application Circuits/Functional Diagrams for
test circuit component values.)
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MAX9742

Single-/Dual-Supply, Stereo 16W,
Class D Ampilifier with Differential Inputs

Typical Operating Characteristics (continued)

(24V single-supply mode, £15V dual-supply mode, both channels driven in phase, THD+N measurement bandwidth = 22Hz to
22kHz, Ta = +25°C, unless otherwise noted. See Figure 1 for test circuits, see Typical Application Circuits/Functional Diagrams for
test circuit component values.)
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Single-/Dual-Supply, Stereo 16W,
Class D Ampilifier with Differential Inputs

Typical Operating Characteristics (continued)
(24V single-supply mode, £15V dual-supply mode, both channels driven in phase, THD+N measurement bandwidth = 22Hz to
22kHz, Ta = +25°C, unless otherwise noted. See Figure 1 for test circuits, see Typical Application Circuits/Functional Diagrams for
test circuit component values.)
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MAX9742

Single-/Dual-Supply, Stereo 16W,
Class D Ampilifier with Differential Inputs

Pin Description

PIN NAME FUNCTION
1.6, 18, N.C No Connection. Not internally connected
27,28, 36 e ‘ y ‘
2,3 OuTL Left Speaker Output
4 SUB Device Substrate. Connect SUB to Vgs.
5 BOOTL | Left-Channel Bootstrap Capacitor Terminal. Connect a 0.1uF capacitor between BOOTL and OUTL.
7 INL+ Left-Channel Positive Input
Left-Channel Negative Input. Connect an external feedback capacitor between INL- and FBL. See the
8 INL- ) )
Feedback Capacitor (CFB_) section.
9 FBL Left-Channel Feedback Capacitor Terminal. Connect an external feedback capacitor between FBL and
INL-. See the Feedback Capacitor (CFg_) section.
10 REGM -5V Internal Regulator Output. Regulator output voltage is with respect to MID. Bypass REGM with a 1uF
capacitor to signal ground plane (SGND). See the Supply Bypassing/Layout section.
Midsupply Bias Voltage Input. The MID input biases the internal preamplifiers to the average value of the
Vbp and Vss supply inputs. For dual-supply operation, connect to the signal ground plane (SGND). For
11 MID single-supply operation, apply a voltage to MID equal to 0.5 x Vpp through an external resistive voltage-
divider and decoupling network (see the Setting Vpmip section). See the Typical Application
Circuits/Functional Diagrams and Supply Bypassing/Layout sections.
19 REGP 5V Internal Regulator Output. Regulator output voltage is with respect to MID. Bypass REGP with a 1uF
capacitor to the signal ground plane (SGND). See the Supply Bypassing/Layout section.
Reference Current Resistor Terminal. Connect an external resistor from REFCUR to REGP to set the
13 REFCUR switching frequency and output short-circuit current-limit value. Use resistor values greater than or equal
to 58kQ and less than or equal to 75kQ. See the Setting the Switching Frequency and Output Current
Limit (RReF) section.
14 SFT Soft-Start Capacitor Terminal/Mute Input. Connect a 0.22uF capacitor between SFT and PGND to utilize
the soft-start power-up sequence. Drive SFT low to mute the outputs.
15 LGND Logic Ground. Connect LGND to signal ground (SGND) and power ground (PGND) planes. See the
Supply Bypassing/Layout section.
16 LVDbD Internal 5V Logic Supply. Bypass LVpp to LGND with a 0.1uF capacitor.
17 SHON Active-Low Shutdown Input. Drive SHDN high for normal operation. Drive SHDN low to place the device
into shutdown mode.
19 FBR Right-Channel Feedback Capacitor Terminal. Connect an external feedback capacitor between FBR and
INR-. See the Feedback Capacitor (CFg_) section.
Right-Channel Negative Input. Connect an external feedback capacitor between INR- and FBR. See the
20 INR- ; .
Feedback Capacitor (CFB_) section.
21 INR+ Right-Channel Positive Input
2o NSENSE Negative Supply Sense Input. NSENSE is internally connected to Vss. Connect a 1uF bypass capacitor
between NSENSE and REGLS.
23 REGLS 7V Internal Regulator Output. REGLS output voltage is with respect to Vss. Bypass REGLS with a 1uF

capacitor to NSENSE.
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Single-/Dual-Supply, Stereo 16W,

Class D Ampilifier with Differential Inputs

Pin Description (continued)

PIN NAME FUNCTION
24 BOOTR | Right-Channel Bootstrap Capacitor. Connect a 0.1pF capacitor between BOOTR and OUTR.
25, 26 OUTR Right Speaker Output
29, 30, v Positive Power-Supply Input. Bypass Vpp to LGND with a 0.1pF plus additional bulk capacitance. See
34, 35 DD the Supply Pumping Effects section.
Negative Power-Supply Input. For dual-supply operation, connect to negative power-supply voltage
31,32, 33 Vss and bypass Vss to LGND with a 0.1uF plus additional bulk capacitance. For single-supply operation,
connect to LGND.
Ep Ep Exposed Paddle. EP is internally connected to device substrate. Connect EP to Vss through a large
section of copper to maximize power dissipation.
Test Circuits Detailed Description
The MAX9742 is a two-channel, single-ended Class D
SINGLE-ENDED CONFIGURATION stereo amplifier capable of providing 16W of output
Le power on each channel into 4Q loads in single- or dual-
0uTL + —+ supply operation. The amplifier can also provide 32W
¢ of output power in a mono bridge-tied-load (BTL) con-
MAXIM f AL Aux-002s AUDIO figuration. The device offers Class AB audio perfor-
haxoraz _ FILTER ] | ANALYZER mance with Class D efficiency.
Lr The differential input architecture reduces common-
OUTR + —+ mode noise pickup. The device can also be configured
. ; for single-ended input signals.
.
) The connection of external feedback components
—- allows custom gain settings.
Class D Operation and Efficiency
BTL CONFIGURATION Class D ampilifiers are switch-mode devices capable of
] significantly higher power efficiencies in comparison to
ouTL v . L, linear amplifiers. The output stage of the MAX9742 con-
sists of a half-bridge speaker driver (see Figure 2). The
AXIM Cr ; AUX-0025 AUDIO high efficiency Qf a Class D ampilifier is attribgted to the
MAX9742 L FILTER ANALYZER region of operation of the output stage transistors. In a
e Class D amplifier, the output transistors act as current-
Lr steering switches by switching the output between Vpp
OUTR b and Vss (ground for single-supply operation). Any
power loss associated with the Class D output stage is
NOTE: SINGLE-ENDED CONFIGURATION IS AC-COUPLED IN SINGLE-SUPPLY MODE. mostly due to the I2R loss of the MOSFET on-resistance

Figure 1. Test Circuits for Single-Ended and BTL Configurations

MAXIM

and quiescent current overhead. The theoretical best
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MAX9742

Single-/Dual-Supply, Stereo 16W,
Class D Ampilifier with Differential Inputs

efficiency of a linear amplifier is 78%; however, that effi-
ciency is only exhibited at peak output powers. Under
normal operating levels (typical music reproduction lev-
els), efficiency falls below 30%, whereas the MAX9742
still exhibits 80% efficiency under the same conditions.

Since the output transistors switch the output to either
VDD or Vss (ground for single-supply operation), the
resulting output of a Class D amplifier is a high-fre-
quency square wave. This square wave is pulse-width-
modulated by the audio input signal. In the MAX9742,
the pulse-width modulation (PWM) is accomplished by
comparing the input audio signal to an internally gener-
ated triangle wave oscillator. The resulting duty cycle of

the square wave is proportional to the level of the input
signal. When the input signal is at OV, the duty cycle of
the MAX9742 output is equal to 50%. To extract the
amplified audio signal from this PWM waveform, the
output of the MAX9742 is fed to an external LC lowpass
filter (see the Single-Ended LC Output Filter Design (LF
and CF) section). The LC filter works as an averaging
circuit for the PWM output voltage waveform. The
resulting averaged output voltage is equal to the ampli-
fied audio signal. Figure 3a illustrates the resulting
PWM output waveform due to the varying input signal
level, and Figure 3b shows the recovered amplified
input signal after filtering.

CreeLs Dgoot Cgoor
NSENSE Tuf 1N4148 o.r ;TF
(INTERNALLY ||
CONNECTED TO Vsg)
%
MAXI REGLS Vo
MAX9742
7V REGULATOR
(WITH RESPECT TO Vsg)
ouT_ L
GATE DRIVE LOGIC VReeLs :
Cr
Vss
Vss A
~
DUAL-SUPPLY CONFIGURATION SHOWN

Figure 2. Simplified Block Diagram of the MAX9742 Output Stage
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Single-/Dual-Supply, Stereo 16W,
Class D Ampilifier with Differential Inputs
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Figure 3a. MAX9742 Output with an Applied Input Signal
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Figure 3b. MAX9742 Output with Resulting Output