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♦ D

♦ 5dB

♦ 85%

♦ 8Ω 6W

♦ 0.07% THD+N

♦ PSRR (1kHz 76dB)

♦ 10V 25V

♦

♦

♦ /

♦ (18mA)

♦ (0.2μA)

♦

♦
32 TQFN (5mm x 5mm x 0.8mm) –MAX9713
32 TQFN (7mm x 7mm x 0.8mm) –MAX9714
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LCD

MAX97140.47μF
INL+ OUTL+

OUTL-INL-
0.47μF H-BRIDGE

0.47μF
INR+ OUTR+

OUTR-INR-
0.47μF H-BRIDGE

MAX9713
0.47μF

IN+ OUT+

OUT-IN-
0.47μF H-BRIDGE

_________________________________________________________________________

____________________________

PART TEMP RANGE PIN-PACKAGE AMP

MAX9713ETJ+ -40oC to +85oC 32 TQFN-EP* Mono

MAX9714ETJ+ -40oC to +85oC 32 TQFN-EP* Stereo

*EP = 
+
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2 _______________________________________________________________________________________

ABSOLUTE MAXIMUM RATINGS

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.

(All voltages referenced to GND.)
VDD to PGND, AGND .............................................................30V
OUTR_, OUTL_, C1N..................................-0.3V to (VDD + 0.3V)
C1P............................................(VDD - 0.3V) to (CHOLD + 0.3V)
CHOLD........................................................(VDD - 0.3V) to +40V
All Other Pins to GND.............................................-0.3V to +12V
Duration of OUTR_/OUTL_ 

Short Circuit to GND, VDD......................................Continuous
Continuous Input Current (VDD, PGND, AGND) ...................1.6A
Continuous Input Current (all other pins)..........................±20mA

Continuous Power Dissipation (TA = +70°C)
Single-Layer Board:

MAX9713 32-Pin TQFN (derate 21.3mW/°C
above +70°C)..........................................................1702.1mW
MAX9714 32-Pin TQFN (derate 27mW/°C
above +70°C)..........................................................2162.2mW

Multilayer Board:
MAX9713 32-Pin TQFN (derate 34.5mW/°C
above +70°C)..........................................................2758.6mW
MAX9714 32-Pin TQFN (derate 37mW/°C
above +70°C)..........................................................2963.0mW

Junction Temperature ......................................................+150°C
Operating Temperature Range ...........................-40°C to +85°C
Storage Temperature Range .............................-65°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C

ELECTRICAL CHARACTERISTICS
(VDD = 15V, GND = PGND = 0V, SHDN ≥ VIH, AV = 16dB, CSS = CIN = 0.47μF, CREG = 0.01μF, C1 = 100nF, C2 = 1μF, FS1 = FS2 =
GND (fS = 330kHz), RL connected between OUTL+ and OUTL- and OUTR+ and OUTR-, TA = TMIN to TMAX, unless otherwise noted.
Typical values are at TA = +25°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

GENERAL

Supply Voltage Range VDD Inferred from PSRR test 10 25 V

MAX9713 10 17.5
Quiescent Current IDD RL = ∞

MAX9714 18 23
mA

Shutdown Current ISHDN 0.2 1.5 μA

CSS = 470nF 100
Turn-On Time tON

CSS = 180nF 50
ms

Amplifier Output Resistance in
Shutdown

SHDN = GND 150 330 kΩ

AV = 13dB 35 58 80

AV = 16dB 30 48 65

AV = 19.1dB 23 39 55
Input Impedance RIN

AV = 22.1dB 20 31 42

kΩ

G1 = L, G2 = L 21.9 22.1 22.3

G1 = L, G2 = H 18.9 19.1 19.3

G1 = H, G2 = L 12.8 13 13.2
Voltage Gain AV

G1 = H, G2 = H 15.9 16 16.3

dB

Gain Matching Between channels (MAX9714) 0.5 %

Output Offset Voltage VOS ±6 ±30 mV

Common-Mode Rejection Ratio CMRR fIN = 1kHz, input referred 60 dB

VDD = 10V to 25V 54 76

fRIPPLE = 1kHz 76
Power-Supply Rejection Ratio
(Note 3)

PSRR
200mVP-P ripple

fRIPPLE = 20kHz 60

dB
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_______________________________________________________________________________________ 3

ELECTRICAL CHARACTERISTICS (continued)
(VDD = 15V, GND = PGND = 0V, SHDN ≥ VIH, AV = 16dB, CSS = CIN = 0.47μF, CREG = 0.01μF, C1 = 100nF, C2 = 1μF, FS1 = FS2 =
GND (fS = 330kHz), RL connected between OUTL+ and OUTL- and OUTR+ and OUTR-, TA = TMIN to TMAX, unless otherwise noted.
Typical values are at TA = +25°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

RL = 16Ω 8
Output Power POUT

TH D + N  =  10%,
f =  1kH z RL = 8Ω 6

W

Total Harmonic Distortion Plus
Noise

THD+N
fIN = 1kHz, either FFM or SSM, RL = 8Ω,
POUT = 4W

0.07 %

FFM 94BW = 22Hz to
22kHz SSM 88

FFM 97
Signal-to-Noise Ratio SNR

RL = 8Ω, POUT =
4W, f = 1kHz

A-weighted
SSM 91

dB

FS1 = L, FS2 = L 300 335 370

FS1 = L, FS2 = H 460

FS1 = H, FS2 = L 236
Oscillator Frequency fOSC

FS1 = H, FS2 = H (spread-spectrum mode) 335

kHz

POUT = 5W, fIN = 1kHz, RL = 16Ω 85
Efficiency η

POUT = 4W, f = 1kHz, RL = 8Ω 75
%

DIGITAL INPUTS (SHDN, FS_, G_)

VIH 2.5
Input Thresholds

VIL 0.8
V

Input Leakage Current ±1 μA

Note 1: All devices are 100% production tested at +25°C. All temperature limits are guaranteed by design.
Note 2: Testing performed with a resistive load in series with an inductor to simulate an actual speaker load. For RL = 8Ω, L = 68μH.

For RL = 16Ω, L = 136μH.
Note 3: PSRR is specified with the amplifier inputs connected to GND through CIN.
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4 _______________________________________________________________________________________
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_______________________________________________________________
(136μH with 16Ω, 68μH with 8Ω, part in SSM mode, unless otherwise noted.)
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_______________________________________________________________________________________ 5

TOTAL HARMONIC DISTORTION PLUS
NOISE vs. OUTPUT POWER
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____________________________________________________________
(136μH with 16Ω, 68μH with 8Ω, part in SSM mode, unless otherwise noted.)
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6 _______________________________________________________________________________________

_____________________________________________________________
(136μH with 16Ω, 68μH with 8Ω, part in SSM mode, unless otherwise noted.)
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MAX9713 MAX9714

1, 2, 23, 24 1, 2, 23, 24 PGND

3, 4, 21, 22 3, 4, 21, 22 VDD

5 5 C1N

6 6 C1P

7 7 CHOLD

8, 17, 20, 25,
26, 31, 32

8 N.C.

9 14 REG

10 13 AGND

11 — IN-

12 — IN+

13 12 SS

14 11 SHDN

15 17 G1

16 18 G2

18 19 FS1

19 20 FS2

27, 28 — OUT-

29, 30 — OUT+

— 9 INL-

— 10 INL+

— 15 INR-

— 16 INR+

— 25, 26 OUTR-

— 27, 28 OUTR+

— 29, 30 OUTL-

— 31, 32 OUTL+

— — EP

____________________________________________________________________________________

CHOLD VDD 1μF

6V 0.01μF PGND

SS 0.47μF

1

2

1

2

SHDN VDD
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MAX9713/MAX9714 D

MAX9713
MAX9714 D

AB

(FFM)

MAX9713/MAX9714 ( 1) FFM
FFM D

( Wideband
Output Spectrum (FFM Mode) )

MAX9713/MAX9714
±35%

(SSM)

MAX9713/MAX9714

EMI FS1 = FS2 = H

SSM (335kHz)
±1.7%kHz

MHz
EMI ( 2)

D D

D MOSFET
I2R

78%
( )

30% MAX9714
80% ( 3)

MAX9713/MAX9714
SHDN

(0.2μA) SHDN

/

MAX9713/MAX9714 /
H 300kΩ

GND

H /

/ CSS
0.18μF

8 _______________________________________________________________________________________

1

FS1 FS2 SWITCHING MODE
(kHz)

L L 335

L H 460

H L 236

H H 335 ±7%

1. MAX9714

VIN = 0V

OUT-

OUT+
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MAX9713/MAX9714 /

MAX9713/MAX9714 MOSFET
( 4) SS GND / /

SS GND

_____________________________

D PWM

PWM
(2 X VDD - )

MAX9713/MAX9714

MAX9713/MAX9714

30μH
8Ω 30μH 100μH

60μH
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3. MAX9714 AB
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4. MAX9713/MAX9714
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2

(VREG)

MAX9713/MAX9714 6V (VREG)
MAX9713/MAX9714 REG MAX9713/MAX9714

(G_ FS_)
VREG

VREG MAX9713/MAX9714
SHDN VREG

6V 6.3V 0.01μF REG GND

AB D
D

AB 8mV
8Ω 1mA D

8mV 8Ω 8μW
D

8μW/(VDD/100 x η)

MAX9713/MAX9714
(CODEC)

PC

MAX9713/MAX9714

( 5)

CIN MAX9713/MAX9714

0 -3dB

CIN f-3dB
f-3dB

ESR 100mΩ ESR

X7R

(C1)

(C1)
C1

C1
1μF C1

C2 ESR

f
R C -3dB

IN IN

1
2

=
π

10 ______________________________________________________________________________________

MAX9713/
MAX9714

IN+

IN-

0.47μF

0.47μF

SINGLE-ENDED
AUDIO INPUT

5. 

2.

GAIN (dB) DIFF INPUT
(VRMS) RL (Ω)

POUT
at 10%

THD+N (W)

13.0 1.27 16 8

16.1 0.89 16 8

19.1 0.63 16 8

22.1 0.45 16 8

13.0 0.78 8 6

16.1 0.54 8 6

19.1 0.39 8 6

22.1 0.27 8 6
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(C2)

ESR CHOLD C2
C2 ESR

MAX9713/MAX9714 36cm
FCC
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10MHz
LC MAX9714

( )

MOSFET
SS ( ) MAX9713/MAX9714

SS D
MAX9713/MAX9714

SS 7V MAX9713/
MAX9714

/

VDD 0.1μF VDD
PGND VDD

AGND PGND
MAX9714
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____________________________
MAX9713 TRANSISTOR COUNT: 3093

MAX9714 TRANSISTOR COUNT: 4630

PROCESS: BiCMOS
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IN-

FS1VREG
VREG

VREG

VREG

FS2

G1
G2

SS

REG

0.47μF MODULATOR

OSCILLATOR

CHARGE PUMP

C1P
C1
0.1μF
25V†

C1N

0.18μF
10V

GAIN
CONTROL

SHUTDOWN
CONTROL

0.01μF
10V

SHDN

H-BRIDGE

OUT+
OUT+
OUT-

OUT-

30

29
28
27

PGND VDD VDD PGND

1 3 4 21 22 23 242

10V TO +25V

100μF
25V†

0.1μF
25V†

0.1μF
25V†

C2
1μF
25V†

CHOLD

VDD

7

LOGIC INPUTS SHOWN FOR AV = 16dB (SSM).
†CHOOSE A CAPACITOR VOLTAGE RATING ≥ VDD.
*SYSTEM-LEVEL REQUIREMENT.

VREG

*
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MAX9714

0.47μF
INL+10

9

19

11

17
18

12

13 AGND

14

6

5

20

INL-

FS1VREG
VREG

VREG

VREG

FS2

G1
G2

SS

REG

0.47μF MODULATOR

OSCILLATOR

CHARGE PUMP

C1P

C1N

GAIN
CONTROL

SHUTDOWN
CONTROL

SHDN

H-BRIDGE

OUTL+
OUTL+
OUTL-

OUTL-

32

31
30
29

PGND VDD VDD PGND

1 3 4 21 22 23 242

10V TO +25V

CHOLD

VDD

7

0.47μF
INR+16

15 INR-
0.47μF MODULATOR H-BRIDGE

OUTR+
OUTR+
OUTR-

OUTR-

28

27
26
25

C1
0.1μF
25V†

0.18μF
10V

0.01μF
10V

100μF
25V†

0.1μF
25V†

0.1μF
25V†

C2
1μF
25V†LOGIC INPUTS SHOWN FOR AV = 16dB (SSM).

†CHOOSE A CAPACITOR VOLTAGE RATING ≥ VDD.
*SYSTEM-LEVEL REQUIREMENT.

VREG

*
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MAX9714

MAX9722B

0.47μF

VDD

INL-

VDD

OUTL-

SHDN

OUTL+INL+

CODEC

INR+ OUTR+

OUTR-

0.18μF

5V

VDD

OUTL

OUTR

PVSS
SVSS

INL+

INL-

INR+

INR-

C1P

1μF

1μFCIN

100kΩ

INR-

0.47μF

0.47μF

0.47μF

1μF

SS

SHDN

LOGIC INPUTS SHOWN FOR AV = 16dB (SSM)

100μF*

30kΩ 30kΩ

15kΩ

15kΩ

1μF

1μF

1μF

OUTL-

OUTL+

OUTR+

OUTR-

*SYSTEM-LEVEL REQUIREMENT.
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32
, 4

4,
 4

8L
 Q

F
N

.E
P

S

e

L

e

L

A1
A

A2

E/2

E

D/2

D

DETAIL A

D2/2

D2

b

L

k

E2/2

E2

(NE-1) X  e

(ND-1) X  e

e

CLCL

CL

CL

k

DETAIL B

e

L

L1

PACKAGE OUTLINE

21-0144 2
1

E

32, 44, 48, 56L THIN QFN, 7x7x0.8mm

( www.maxim-ic.com.cn/packages )
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PACKAGE OUTLINE

21-0144 2
2

E

32, 44, 48, 56L THIN QFN, 7x7x0.8mm

( www.maxim-ic.com.cn/packages )
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