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2 _______________________________________________________________________________________

ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS—5V Supply
(VCC = 5V, GND = 0, SHDN/SHDN = VCC (MAX9718/MAX9719), SHDM = GND (MAX9718), RIN = RF = 10kΩ (MAX971_A/H), 
TA = +25°C. CBIAS = 0.1μF, no load. Typical values are at TA = +25°C, unless otherwise noted.) (Note 1)

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.

Supply Voltage (VCC to GND) ..................................-0.3V to +6V
Any Other Pin to GND ...............................-0.3V to (VCC + 0.3V)
IN_, BIAS, SHDM, SHDN, SHDN Continuous Current ........20mA
OUT_ Short-Circuit Duration to GND or VCC .............Continuous
Continuous Power Dissipation (TA = +70°C)

9-Bump UCSP (derate 5.2mW/°C above +70°C)..........412mW
10-Pin TDFN (derate 24.4mW/°C above +70°C) ........1951mW
10-Pin μMAX (derate 10.3mW/°C above +70°C) ..........825mW
16-Bump UCSP (derate 8.2mW/°C above +70°C) .......659mW
16-Pin TQFN (derate 16.9mW/°C above +70°C) ........1349mW
16-Pin TSSOP (derate 21.3mW/°C above +70°C) ......1702mW

Operating Temperature Range ...........................-40°C to +85°C
Junction Temperature .....................................................+150°C
Storage Temperature Range .............................-65°C to +150°C
Bump Temperature (soldering) Reflow............................+235°C
Lead Temperature (soldering, 10s) .................................+300°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Supply Voltage VCC 2.7 5.5 V

Supply Current ICC
VIN- = VIN+ = VBIAS, TA = -40°C to +85°C,
per amplifier (Note 2)

5.0 7.5 mA

Shutdown Supply Current ISHDN SHDN = SHDM = SHDN = GND, per amplifier 0.1 1 μA

VIH 0.7 x VCCSHDN, SHDN, SHDM
Threshold VIL

MAX9718A/B/C/D
0.3 x VCC

V

VIH 1.4SHDN, SHDN, SHDM
Threshold VIL

MAX9718E/F/G/H
0.4

V

AV = 0dB, MAX971_A/H,
MAX971_B/E

±1 ±10

AV = 3dB, MAX971_C/F ±1 ±15
Output Offset Voltage VOS VIN- = VIN+ = VBIAS

AV = 6dB, MAX971_D/G ±1 ±20

mV

AV = 0dB, MAX971_B/E 0.5 V CC -  0.5

AV = 3dB, MAX971_C/F 0.5 V CC -  0.6
Inferred from
CMRR test

AV = 6dB, MAX971_D/G 0.5 V CC -  0.8
Common-Mode Input Voltage VIC

External gain, MAX971_A/H 0.5 VCC - 1.2

V

Input Impedance RIN MAX971_B/E, MAX971_C/F, MAX971_D/G 10 15 20 kΩ

-50 -60
Common-Mode Rejection Ratio CMRR

fN = 1kHz -60
dB

f = 217Hz -93
Power-Supply Rejection Ratio PSRR

V IN- =  V IN+ =  V BIAS,
V RIPPLE =  200m V P-P,
RL =  8Ω , C BIAS =  1μF f = 1kHz -90

dB

RL = 8Ω 0.8 1.1
Output Power POUT

THD+N = 1%,
fIN = 1kHz (Note 4) RL = 4Ω 1.4

W

Total Harmonic Distortion Plus
Noise

THD+N
RL = 8Ω, fIN = 1kHz, POUT = 0.75W,
VCC = 5V, AV = 6dB (Note 5)

0.002 %
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_______________________________________________________________________________________ 3

ELECTRICAL CHARACTERISTICS—5V Supply (continued)
(VCC = 5V, GND = 0, SHDN/SHDN = VCC (MAX9718/MAX9719), SHDM = GND (MAX9718), RIN = RF = 10kΩ (MAX971_A/H), 
TA = +25°C. CBIAS = 0.1μF, no load. Typical values are at TA = +25°C, unless otherwise noted.) (Note 1)

ELECTRICAL CHARACTERISTICS—3V Supply
(VCC = 3V, GND = 0, SHDN/SHDN = VCC (MAX9718/MAX9719), SHDM = GND (MAX9718), RIN = RF = 10kΩ (MAX971_A/H), 
TA = +25°C. CBIAS = 0.1μF, no load. Typical values are at TA = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Gain Accuracy MAX971_B/E, MAX971_C/F, MAX971_D/G ±1 %

Channel-to-Channel Gain
Matching

MAX9719B/E, MAX9719C/F, MAX9719D/G ±1 %

Signal-to-Noise Ratio SNR POUT = 1W, RL = 8Ω -104 dB

Thermal-Shutdown Threshold +160 °C

Thermal-Shutdown Hysteresis 15 °C

Maximum Capacitive Drive CLOAD Bridge-tied capacitance 500 pF

Power-Up/Enable from
Shutdown Time

tPU 10 ms

Shutdown Time tSHDN 3.5 μs

Turn-Off Transient VPOP (Note 6) 50 mV

Crosstalk MAX9719, fIN = 1kHz -85 dB

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Supply Current ICC
VIN- = VIN+ = VBIAS, TA = -40°C to +85°C,
per amplifier (Note 2)

3.8 6.0 mA

Shutdown Supply Current ISHDN SHDN = SHDM = SHDN = GND, per amplifier 0.1 1 μA

VIH 0.7 x V CCSHDN, SHDN, SHDM
Threshold VIL 0.3 x V CC

V

Common-Mode Bias Voltage VBIAS (Note 3)
VCC/2
- 5%

VCC/2
VCC/2
+ 5%

V

AV = 0dB, MAX971_A/H
MAX971_B/E

±1 ±10

AV = 3dB, MAX971_C/F ±1 ±15
Output Offset Voltage VOS VIN- = VIN+ = VBIAS

AV = 6dB, MAX971_D/G ±1 ±20

mV

AV = 0dB, MAX971_B/E 0.5 V CC -  0.7

AV = 3dB, MAX971_C/F 0.5 V CC -  0.8
Inferred from
CMRR test

AV = 6dB, MAX971_D/G 0.5 V CC -  1.0
Common-Mode Input Voltage VIC

External gain, MAX971_A/H 0.5 V CC -  1.2

V

Input Impedance RIN MAX971_B/E, MAX971_C/F, MAX971_D/G 10 15 20 kΩ

-50 -60
Common-Mode Rejection Ratio CMRR

fN = 1kHz -70
dB

f = 217Hz -93

Power-Supply Rejection Ratio PSRR

V IN- =  V IN+ =  V BIAS,
V RIPPLE =  200m V P-P,
RL =  8Ω ,
C BIAS =  1μF f = 1kHz -90

dB
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4 _______________________________________________________________________________________

__________________________________________________________________
(VCC = 5V, CBIAS = 0.1μF, THD+N measurement bandwidth = 22Hz to 22kHz, TA = +25°C, unless otherwise noted.)

Note 1: All specifications are 100% tested at TA = +25°C. Specifications over temperature (TA = TMIN to TMAX) are guaranteed by
design, not production tested.

Note 2: Quiescent power-supply current is specified and tested with no load. Quiescent power-supply current depends on the offset
voltage when a practical load is connected to the amplifier. Guaranteed by design.

Note 3: Common-mode bias voltage is the voltage on BIAS and is nominally VCC/2.
Note 4: Output power is specified by a combination of a functional output current test and characterization analysis.
Note 5: Measurement bandwidth for THD+N is 22Hz to 22kHz.
Note 6: Peak voltage measured at power-on, power-off, into or out of SHDN. Bandwidth defined by A-weighted filters, inputs at AC

GND. VCC rise and fall times greater than or equal to 1ms.

ELECTRICAL CHARACTERISTICS—3V Supply (continued)
(VCC = 3V, GND = 0, SHDN/SHDN = VCC (MAX9718/MAX9719), SHDM = GND (MAX9718), RIN = RF = 10kΩ (MAX971_A/H), 
TA = +25°C. CBIAS = 0.1μF, no load. Typical values are at TA = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output Power POUT RL = 8Ω, THD+N = 1%, fIN = 1kHz (Note 4) 475 mW

Total Harmonic Distortion Plus
Noise

THD+N
RL = 8Ω, fIN = 1kHz, POUT = 0.25W,
AV = 6dB

0.003 %

Thermal-Shutdown Threshold +160 °C

Thermal-Shutdown Hysteresis 15 °C

Maximum Capacitive Drive CLOAD Bridge-tied capacitance 500 pF

Power-Up/Enable from
Shutdown Time

tPU 10 ms

Shutdown Time tSHDN 3 μs

Turn-Off Transient VPOP (Note 6) 40 mV

Crosstalk MAX9719, fN = 1kHz -85 dB
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________________________________________________________________ ( )
(VCC = 5V, CBIAS = 0.1μF, THD+N measurement bandwidth = 22Hz to 22kHz, TA = +25°C, unless otherwise noted.)
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(VCC = 5V, CBIAS = 0.1μF, THD+N measurement bandwidth = 22Hz to 22kHz, TA = +25°C, unless otherwise noted.)
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(VCC = 5V, CBIAS = 0.1μF, THD+N measurement bandwidth = 22Hz to 22kHz, TA = +25°C, unless otherwise noted.)
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(VCC = 5V, CBIAS = 0.1μF, THD+N measurement bandwidth = 22Hz to 22kHz, TA = +25°C, unless otherwise noted.)
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ENTERING SHUTDOWN
MAX9718 toc32

100μs/div

CBIAS = 0.1μF
VCC = 3V
RL = 8Ω SHDN

2V/div

OUT+
1V/div

OUT-
1V/div

OUT+ - OUT-
200mV/div

EXITING SHUTDOWN
MAX9718 toc33

4ms/div

CBIAS = 0.1μF
VCC = 3V
RL = 8Ω

SHDN
2V/div

OUT+
1V/div

OUT-
1V/div

OUT+ - OUT-
200mV/div

ENTERING POWER-DOWN
MAX9718 toc34

100μs/div

CBIAS = 0.1μF
VCC = 3V
RL = 8Ω SHDN

1V/div

OUT+
1V/div

OUT-
1V/div

OUT+ - OUT-
200mV/div

EXITING POWER-DOWN
MAX9718 toc35

SHDN
2V/div
OUT+
1V/div

OUT-
1V/div

4ms/div

CBIAS = 0.1μF
VCC = 3V
RL = 8Ω

OUT+ - OUT-
200mV/div

CROSSTALK
vs. FREQUENCY

M
AX

97
18

 to
c3

0

FREQUENCY (Hz)

CR
OS

ST
AL

K 
(d

B)

10k1k100

-90
-80
-70
-60

-50
-40
-30
-20

-10
0

-100
-110
-120

10 100k

CHANNEL 2

CHANNEL 1

VCC = 5V
VRIPPLE = 200mVP-P
RL = 8Ω,
CBIAS = 1μF
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SHUTDOWN CURRENT
vs. TEMPERATURE

M
AX

97
18

 to
c3

7

TEMPERATURE (°C)

SH
UT

DO
W

N 
CU

RR
EN

T 
(μ

A)

603510-15

-0.02

-0.01

0

0.01

0.02

0.03

-0.03
-40 85

VCC = 5V

VCC = 3V

TURN-ON TIME
vs. DC BIAS BYPASS CAPACITOR

M
AX

97
18

 to
c3

8

CBIAS (μF)

TU
RN

-O
N 

TI
M

E 
(m

s)

0.800.600.20 0.40

10

20

30

40

50

60

70

80

0
0 1.00

VCC = 5V

VCC = 3V

TO -3dB OF FINAL VALUE

________________________________________________________________ ( )
(VCC = 5V, CBIAS = 0.1μF, THD+N measurement bandwidth = 22Hz to 22kHz, TA = +25°C, unless otherwise noted.)

SUPPLY CURRENT
vs. TEMPERATURE

M
AX

97
18

 to
c3

6

TEMPERATURE (°C)

SU
PP

LY
 C

UR
RE

NT
 (m

A)

603510-15

1

2

3

4

5

6

0
-40 85

VCC = 5V

VCC = 3V
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MAX9718 MAX9719

TDFN-EP/
μMAX

UCSP TQFN-EP UCSP TSSOP-EP

1 C2 — — — SHDN

— — 9 B3 11 SHDN

2 C1 — — — IN-

3 B2 — — — SHDM

4 A1 — — — IN+

5 A2 5 B2 7 BIAS

6 A3 — — — OUT-

7 B3 1, 6, 11
A2, C2,

D4
3, 8, 13 GND

8 — 13 — 15 N.C.

9 B1 8, 14 A4, D3 16, 10 VCC

10 C3 — — — OUT+

— — 2 C1 4 INR+

— — 3 B1 5 INL-

— — 4 A1 6 INL+

— — 7 A3 9 OUTL+

SHDN SHDM

SHDM SHDN SHDM
SHDN SHDM

SHDN ( 1)
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_________________________________________________________________________________________ ( )

TDFN-EP/
μMAX

UCSP TQFN-EP UCSP TSSOP-EP

— — 10 B4 12 OUTL-

— — 12 D4 14 OUTR+

— — 15 D2 1 OUTR-

— — 16 D1 2 INR-

— — — — — EP

____________________________
MAX9718/MAX9719 1.4W BTL MAX9718

MAX9719

MAX9718

BTL
( ) (0dB 3dB 6dB)

BIAS

2.7V 5.5V
VCC/2 BIAS

BIAS BIAS

MAX9718/MAX9719 100nA

BIAS
GND MAX9718 SHDM SHDN
SHDM SHDN SHDM

SHDN ( 1) MAX9719
SHDN

MAX9718/MAX9719 Maxim

100kΩ

_____________________________

BTL

MAX9718/MAX9719
BTL BTL ( 1)

2 x VOUT(P-P)
VOUT(P-P)

 
P

V
ROUT

RMS

L
=

2

 
V

V
RMS

OUT P P= −( )

2 2

SHDM SHDN OPERATIONAL MODE

0 0 Shutdown

0 1 Normal operation

1 0 Normal operation

1 1 Shutdown

1. (MAX9718)

EP GND
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MAX9718/MAX9719
Absolute Maximum Ratings Continuous

Power Dissipation

TJ(MAX) +150°C TA θJA Absolute
Maximum Ratings

°C/W TQFN θJA +59.2°C/W

BTL
VCC

( )
VCC

MAX9718/MAX9719
+160°C
15°C

μMAX TDFN
TQFN TSSOP

MAX9718B/E MAX9718C/F MAX9718D/G MAX9719B
MAX9719C MAX9719D (

)
R1 R2

MAX9718A/H MAX9719A
RF RIN ( 2)

AV RIN 10kΩ RF
20kΩ 2V/V 6dB

RF

 
A

R
RV

F

IN
=

 
P

V

R
D MAX

CC

L
( ) =

2 2

2π

 
P

T T
D MAX

J MAX A

JA
( )

( )=
−

θ

______________________________________________________________________________________ 11

+1 VOUT(P-P)

2 x VOUT(P-P)

VOUT(P-P)-1

1

RF

RF

MAX9718A/H
MAX9719A

BIAS
GENERATOR

INVERTING
DIFFERENTIAL

INPUT

NONINVERTING
DIFFERENTIAL

INPUT (OPTIONAL)

(OPTIONAL)

IN+

IN-

OUT+

OUT-

RIN

RIN

2 MAX9718A/H/MAX9719A
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Electrical Characteristics

CIN RIN

0 -3dB

f-3dB

BIAS

BIAS VCC/2 BIAS
CBIAS

PSRR THD+N
0.1μF BIAS

GND CBIAS ( 1μF) PSRR
tON/tOFF 1μF CBIAS /
10 PSRR 20dB (1kHz) BIAS

VCC
GND 1μF

PCB

MAX9718/MAX9719 TDFN TQFN TSSOP μMAX

PCB

_______________________UCSP
UCSP

PCB -
Maxim

www.maxim-ic.com.cn/ucsp 1891

 
f

R CdB
IN IN

 − =3
1

2π

12 ______________________________________________________________________________________

____________________________

PART MONO STEREO
GAIN
(dB)

SELECTABLE
SHUTDOWN
POLARITY

MAX9718A/H √ — Adjustable √

MAX9718B/E √ — 0 √

MAX9718C/F √ — 3 √

MAX9718D/G √ — 6 √

MAX9719A — √ Adjustable —

MAX9719B — √ 0 —

MAX9719C — √ 3 —

MAX9719D — √ 6 —
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____________________________
MAX9718 TRANSISTOR COUNT: 2359

MAX9719 TRANSISTOR COUNT: 4447

PROCESS: BiCMOS

________________________ UCSP

AAA
XXX

■: A1 Bump indicator

AAA: Product code

XXX: Lot code

+ (Pb)/ RoHS
*EP = 
G45

PART TEMP RANGE
PIN-
PACKAGE

T O P
M A R K 

MAX9718AEUB+ -40°C to +85°C 10 μM AX - E P * +AAAA

M AX 9718BE BL+ TG45 -40°C to +85°C  3 x 3 U C S P +ADX

MAX9718BETB+T -40°C to +85°C 10 TD FN - E P * +AAW

MAX9718BEUB+ -40°C to +85°C 10 μM AX - E P * +AAAB

M AX 9718C E BL+ TG45 -40°C to +85°C  3 x 3 U C S P +ADZ

MAX9718CETB+T -40°C to +85°C 10 TD FN - E P * +AAX

MAX9718CEUB+ -40°C to +85°C 10 μM AX - E P * +AAAC

M AX 9718D E BL+ TG45 -40°C to +85°C  3 x 3 U C S P +AEA

MAX9718DETB+T -40°C to +85°C 10 TD FN - E P * +AAY

MAX9718DEUB+ -40°C to +85°C 10 μM AX - E P * +AAAD

M AX 9718E E BL+ TG45 -40°C to +85°C  3 x 3 U C S P +AFB

MAX9718EETB+T -40°C to +85°C 10 TD FN - E P * +ASY

MAX9718EEUB+ -40°C to +85°C 10 μM AX - E P * +AAAJ

M AX 9718FE BL+ TG45 -40°C to +85°C  3 x 3 U C S P +AFC

MAX9718FETB+T -40°C to +85°C 10 TD FN - E P * +ASZ

MAX9718FEUB+ -40°C to +85°C 10 μM AX - E P * +AAAK

M AX 9718G E BL+ TG45 -40°C to +85°C  3 x 3 U C S P +AFD

MAX9718GETB+T -40°C to +85°C 10 TD FN - E P * +ATA

PART TEMP RANGE
PIN-
PACKAGE

T O P
M A R K 

MAX9718GEUB+ -40°C to +85°C 10 μM AX - E P * +AAAL

M AX 9718H E BL+ TG45 -40°C to +85°C  3 x 3 U C S P +AFE

MAX9718HETB+T -40°C to +85°C 10 TD FN - E P * +ATB

MAX9718HEUB+ -40°C to +85°C 10 μM AX - E P * +AAAM

MAX9719AEBE+T -40°C to +85°C  4 x 4 U C S P —

MAX9719AETE+ -40°C to +85°C 16 TQ FN - E P * —

MAX9719AEUE+ -40°C to +85°C 16 TS S O P - E P * —

M AX 9719BE BE + TG45 -40°C to +85°C  4 x 4 U C S P —

MAX9719BETE+ -40°C to +85°C 16 TQ FN - E P * —

MAX9719BEUE+ -40°C to +85°C 16 TS S O P - E P * —

M AX 9719C E BE + TG45 -40°C to +85°C  4 x 4 U C S P —

MAX9719CETE+ -40°C to +85°C 16 TQ FN - E P * —

MAX9719CEUE+ -40°C to +85°C 16 TS S O P - E P * —

M AX 9719D E BE + TG45 -40°C to +85°C  4 x 4 U C S P —

MAX9719DETE+ -40°C to +85°C 16 TQ FN - E P * —

MAX9719DEUE+ -40°C to +85°C 16 TS S O P - E P * —
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INL+

INL-

INR+

INR-

IN1+

IN1-

IN2+

IN2-

GND

SHDN

OUTL+

OUTL-

OUTR+

OUTR-

BIAS

1μF10μF

MAX9719

VCC

INL

AUTOMATIC HEADPHONE DETECTION AND SPEAKER DISABLE CIRCUIT

C1P CIN

IN+

2.7V TO 5.5V

2.7V TO 5.5V

VCC

OUTR

2.7V TO 5.5V

SVSS

1μF MAX9722B

MAX961

OUTL

SHDN

PVSS

SVDD

PVDD

INR
1μF

1μF0.1μF1μF

0.1μF

1μF

0.1μF 0.1μF

Q

Q

220kΩ

IN-
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MAX9718B/E
MAX9718C/F
MAX9718D/G

2.7V TO 5.5V
SUPPLY

BIAS
GENERATOR

INVERTING
DIFFERENTIAL

INPUT

NONINVERTING
DIFFERENTIAL

INPUT
BIAS

SHDM

SHDN

(OPTIONAL)

CIN

(OPTIONAL)

CIN

IN+

IN-

VCC

GND

CBIAS
0.1μF

1.0μF R2

R2

OUT+

OUT-

R1

RF

RF

R1

SHUTDOWN
CONTROL

MAX9718A/H

2.7V TO 5.5V
SUPPLY

BIAS
GENERATOR

INVERTING
DIFFERENTIAL

INPUT

NONINVERTING
DIFFERENTIAL

INPUT
BIAS

SHDM

SHDN

(OPTIONAL)

CIN

(OPTIONAL)

CIN

IN+

IN-

VCC

GND

CBIAS
0.1μF

1.0μF

OUT+

OUT-

RIN

RIN

SHUTDOWN
CONTROL

MAX9718A
AV = 2

fC = 1Hz
CIN = 1μF

RIN = 10kΩ
RF = 20kΩ
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MAX9719B
MAX9719C
MAX9719D

2.7V TO 5.5V
SUPPLY

BIAS
GENERATOR

INVERTING
DIFFERENTIAL

INPUT

NONINVERTING
DIFFERENTIAL

INPUT
BIAS

SHDN

(OPTIONAL)

CIN

(OPTIONAL)

CIN

INL+

INL-

VCC

GND

CBIAS
0.1μF

1.0μF R2

R2

OUTL+

OUTL-

R1

RF

RF

RF

RF

R1

INVERTING
DIFFERENTIAL

INPUT

NONINVERTING
DIFFERENTIAL

INPUT (OPTIONAL)

CIN

(OPTIONAL)

CIN

INR+

INR-

R2

R2

OUTR+

OUTR-

R1

R1

SHUTDOWN
CONTROL

MAX9719A

2.7V TO 5.5V
SUPPLY

BIAS
GENERATOR

INVERTING
DIFFERENTIAL

INPUT

NONINVERTING
DIFFERENTIAL

INPUT
BIAS

SHDN

(OPTIONAL)

CIN

(OPTIONAL)

CIN

INL+

INL-

VCC

GND

CBIAS
0.1μF

1.0μF

OUTL+

OUTL-

RIN

RIN

INVERTING
DIFFERENTIAL

INPUT

NONINVERTING
DIFFERENTIAL

INPUT (OPTIONAL)

CIN

(OPTIONAL)

CIN

INR+

INR-
OUTR+

OUTR-

SHUTDOWN
CONTROL

MAX9719A
AV = 2

fC = 1Hz
CIN = 1μF

RIN = 10kΩ
RF = 20kΩ

RIN

RIN
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1

2

3

4

5

10

9

8

7

6

OUT+

VCC

A

1 2 3

B

C SHDN

SHDM

BIAS

OUT+

GND

OUT-

IN-

VCC

IN+

N.C.

GNDIN+

SHDM

IN-

SHDN

μMAX 3 × 3 UCSP

TOP VIEW TOP VIEW
(BUMPS ON BOTTOM)

OUT-BIAS

MAX9718

MAX9718

1

2

3

4

5

10

9

8

7

6

OUT+

VCC

N.C.

GNDIN+

SHDM

IN-

SHDN

TDFN
(3mm × 3mm × 0.8mm)

TQFN
(4mm × 4mm × 0.8mm) 

TOP VIEW

OUT-BIAS

MAX9718

MAX9719

12

13

14

15

16

8

7

6

5

11 10 9

1 2 3 4

OU
TR

+

GN
D

OU
TL

-

SH
DN

VCC

OUTL+

GND

BIAS

VCC

OUTR-

INR-

GN
D

IN
R+ IN
L-

IN
L+

N.C.

TOP VIEW TOP VIEW

MAX9719

A

1 2 3 4

B

C

D

GND GND

BIAS

GND

OUTL-

OUTR+

SHDN

OUTL+

OUTR-

INR+

INL-

VCC

VCCINL+

4 × 4 UCSP

TOP VIEW
(BUMPS ON BOTTOM) MAX9719

INR-

16

15

14

13

12

11

10

9

1

2

3

4

5

6

7

8

OUTR- VCC

N.C.

OUTR+

GND

OUTL-

SHDN

VCC

OUTL+

TSSOP-EP

INR-

GND

INL+

INR+

INL-

BIAS

GND

___________________________________________________________________
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9L
U

C
S

P
, 3

x3
.E

P
S

PACKAGE OUTLINE, 3x3 UCSP

21-0093 1
1

L

3 x 3 UCSP B9-1 21-0093

10 TDFN-EP T1033-1 21-0137

10 μMAX U10E-3 21-0109

4 x 4 UCSP B16-6 21-0101

16 TQFN-EP T1644-4 21-0139

16 TSSOP-EP U16E-3 21-0108

www.maxim-ic.com.cn/packages
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COMMON DIMENSIONS

SYMBOL MIN. MAX.

A 0.70 0.80

D 2.90 3.10

E 2.90 3.10

A1 0.00 0.05

L 0.20 0.40

PKG. CODE N D2 E2 e JEDEC SPEC b [(N/2)-1] x e

PACKAGE VARIATIONS

0.25 MIN.k

A2 0.20 REF.

2.00 REF0.25±0.050.50 BSC2.30±0.1010T1033-1

2.40 REF0.20±0.05- - - - 0.40 BSC1.70±0.10 2.30±0.1014T1433-1

1.50±0.10 MO229 / WEED-3

0.40 BSC - - - - 0.20±0.05 2.40 REFT1433-2 14 2.30±0.101.70±0.10

T633-2 6 1.50±0.10 2.30±0.10 0.95 BSC MO229 / WEEA 0.40±0.05 1.90 REF

T833-2 8 1.50±0.10 2.30±0.10 0.65 BSC MO229 / WEEC 0.30±0.05 1.95 REF

T833-3 8 1.50±0.10 2.30±0.10 0.65 BSC MO229 / WEEC 0.30±0.05 1.95 REF

2.30±0.10 MO229 / WEED-3 2.00 REF0.25±0.050.50 BSC1.50±0.1010T1033-2

www.maxim-ic.com.cn/packages
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16
L,

U
C

S
P

.E
P

S

H
1

121-0101

PACKAGE OUTLINE, 4x4 UCSP
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________________________________概述
MAX9718A 评估板 (EV kit) 是采用MAX9718A差分音频
放大器经过完全组装和测试的电路板，可以驱动便携式
音频设备中的单声道桥接负载 (BTL) 扬声器。该评估板
设计采用 2.7V DC至 5.5V DC电源供电，能够向 8Ω负载
提供 1.1W功率。

MAX9718A输入端可以适应来自输入信号源0.5V至 (VCC - 
1.2V) 的直流偏移，因此不需要输入耦合电容。当输入信
号的直流偏移在 0.5V到 (VCC - 1.2V) 范围内时，该评估
板提供旁路输入耦合电容功能。MAX9718A评估板还可
以评估MAX9718B、MAX9718C和MAX9718D。

________________________________特性

♦ 以1%的THD+N向8Ω扬声器输出1.1W功率。

♦ 差分输入。

♦ 2.7V至5.5V单电源工作。

♦ 100nA关断电流 (典型值 )。

♦ 小型10引脚TDFN封装。

♦ 也可提供10引脚 µMAX和9焊球UCSP封装。

♦ 经过完全组装和测试。

♦ 可对MAX9718B/C/D (需要置换 IC和元件) 进行评估。
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____________________________元件列表 ____________________________定购信息

____________________________快速入门
MAX9718A评估板经过完全组装和测试。请按照以下步
骤进行操作。务必在所有连接完成后再打开电源。在未
完成所有连接之前严禁打开电源。

推荐设备

• 2.7V至5.5V、2A电源。

• 音频信号源。

• 8Ω扬声器。

连接和设置

1) 确定跳线 JU1的引脚1和引脚2之间安装了短路器 (评
估板打开)。

2) 确定跳线 JU2的引脚2和引脚3之间安装了短路器 (低
电平有效关断模式)。

3) 确定跳线 JU3和 JU4没有安装短路器 (输入耦合电容
接入电路中)。

4) 在 PC板焊盘OUT+ 和OUT- 之间连接8Ω扬声器。

5) 电源正极连接到VCC焊盘，电源地连接到GND焊盘。

6) 在焊盘 INPUT+ 和 INPUT- 之间连接音频信号源。

7) 打开电源。

8) 打开音频信号源。

PART TEMP RANGE IC PACKAGE

MAX9718AEVKIT 0°C to +70°C 10 TDFN-EP*
DESIGNATION QTY DESCRIPTION

A1 0 MAX9718AEUB (10-pin µMAX)

A2 0 MAX9718AEBL-T (9-bump UCSP)

C1, C2 2
0.47µF ±20%, 16V, film chip
capacitors (1206)
Panasonic ECPU1C474MA5

C3 1
1µF ±10%, 10V X5R ceramic
capacitor (0603)
TDK C1608X5R1A105K

C4 1
10µF ±20%, 6.3V X5R ceramic
capacitor (0805)
TDK C2012X5R0J106M

C5 1
0.1µF ±10%, 25V X7R ceramic
capacitor (0603)
TDK C1608X7R1E104K

C6, C7 0 Not installed, capacitors (0603)

R1–R4 4 10kΩ ±1% resistors (0603)

U1 1 MAX9718AETB (10-pin TDFN)

JU1, JU2 2 3-pin headers

JU3, JU4 2 2-pin headers

None 4 Shunts

None 1 MAX9718A PC board

*EP =裸露焊盘。

本文是 Maxim正式英文资料的译文，Maxim不对翻译中存在的差异或由此产生的错误负责。请注意译文中可能存在文字组织或
翻译错误，如需确认任何词语的准确性，请参考Maxim提供的英文版资料。
索取免费样品和最新版的数据资料，请访问 Maxim的主页：www.maxim-ic.com.cn。
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____________________________详细说明
MAX9718A评估板适用于MAX9718A差分音频放大器，
设计用于驱动便携式音频设备的一个 8Ω单声道扬声器。
该器件采用可提供 2A电流的 2.7V至 5.5V直流电源供
电。放大器可向 8Ω扬声器提供 1.1W功率，也可向 4Ω扬
声器提供1.4W功率。

评估板利用增益设置电阻R1至R4将增益设为1V/V (0dB)。
选择其它阻值的增益设置电阻，可实现不同增益。参见

MAX9718/MAX9719数据资料中的应用信息一节选择相
应的电阻。电容C6和C7用于对音频信号带宽进行选择性
的限制。

跳线选择

关断模式 (SHDM和SHDN) 

MAX9718A的关断模式将静态电流减小到 100nA (典型
值) 。MAX9718A IC的 SHDM和 SHDN引脚配合控制
MAX9718A评估板的关断模式。SHDM引脚决定SHDN
输入是高电平有效还是低电平有效，而 SHDN引脚决定
芯片的关断。跳线 JU1和 JU2用来配置MAX9718A IC的
关断模式 (SHDN和SHDM)。表1为短路器位置。

限制音频信号带宽

电容C6和C7为MAX9718A评估板提供低通滤波器 (LPF)
功能。LPF的 -3dB点由下式中的C6、R2和C7、R4设置：

f-3dB = 1/(2 x π x RF x CF)

其中， RF = R2 = R4，CF = C6 = C7。

如果不需要低通滤波器 (LPF)，可不安装C6和C7。

旁路输入耦合电容 (JU3和JU4) 
跳线 JU3和 JU4分别用来旁路MAX9718A评估板上的输
入耦合电容C1和C2。表2为不同的短路器位置。

评估MAX9718B/MAX9718C/MAX9718D

MAX9718A评估板可对MAX9718B、MAX9718C和
MAX9718D进行评估。对不同的 IC进行评估，可用被
评估 IC替换 U1，并按表 3所示替换其它元件。参见
MAX9718/MAX9719数据资料以获取更多信息。

MAX9718A评估板

2 _______________________________________________________________________________________

__________________________________________________________________元件供应商

SUPPLIER PHONE FAX WEBSITE

Panasonic 714-373-7366 714-737-7323 www.panasonic.com

TDK 847-803-6100 847-390-4405 www.component.tdk.com

JU2 SHUNT
POSITION

SHDM
(SHUTDOWN MODE)

JU1 SHUNT
POSITION

SHDN
(SHUTDOWN PIN)

EV KIT
FUNCTION

1-2 (SHDM = high) 1-2 (SHDN = high) Disabled

1-2 (SHDM = high) 2-3 (SHDN = low) Enabled

2-3 (SHDM = low) 1-2 (SHDN = high) Enabled

2-3 (SHDM = low) 2-3 (SHDN = low) Disabled

注意：与这些供应商联系时，请说明使用的是 MAX9718A。

表1.  关断模式设置 (JU1和JU2)

注意：SHDM和 SHDN引脚也可由连接到 SHDM和 SHDN焊盘上
的外部信号控制。

SHUNT POSITION
INPUT-SIGNAL COUPLING

CAPACITORS

Not Installed (default) In circuit

Installed DC-coupled inputs

表2.  JU3和JU4跳线选择
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COMPONENT
EVALUATING

MAX9718A
EVALUATING

MAX9718B
EVALUATING

MAX9718C
EVALUATING

MAX9718D

U1 MAX9718A MAX9718B MAX9718C MAX9718D

R1, R3 10kΩ 0Ω 0Ω 0Ω
R2, R4 10kΩ Open Open Open

MAX9718A

U1
INPUT-

JU3

JU4

C6 
OPEN

R1
10kΩ
1%

R3
10kΩ
1%

R2
10kΩ
1%

INPUT+

C1
0.47µF

C2
0.47µF

C7
OPEN

R4
10kΩ
1%

OUT+
10

6

8

2

4

5

9

7

VCC

SHDN

SHDM

2
1

JU1
3VCC

2
1

JU2
3

1

3

OUT+

OUT-

N.C.

SHDN

SHDM

IN-

IN+

BIAS

VCC

GND

VCC

VCC

GND

C3
1µF

C4
10µF

C5
0.1µF

OUT-

图 1.  MAX9718A评估板原理图

表3.  对不同型号MAX9718评估所用元件的参数
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图 2.  MAX9718A评估板元件布局指南——元件面 图3.  MAX9718A评估板PC板布局——元件面
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图4.  MAX9718A评估板PC板布局——焊接面
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________________________________概述
MAX9719A评估板用于评估MAX9719A立体声、差分音
频放大器，是经过完全安装和测试的电路板，MAX9719A
可驱动便携式音频设备中的一对桥接负载 (BTL)扬声器。
该评估板设计使用 2.7V至5.5V DC电源供电，可向一对
8Ω扬声器提供 2 x 1.1W功率。

MAX9719A输入可以接受来自DC耦合信号源的 0.5V到
(VCC - 1.2V)的共模输入电压，因此不需要输入信号耦合
电容。当输入信号直流失调电平在容限范围内时，该评
估板提供旁路输入信号耦合电容的选择。MAX9719A评
估板也可对MAX9719B、MAX9719C、MAX9719D进行
评估。

________________________________特性

♦ 还可对MAX9719B/C/D (需要替换 IC和元件)进行评估

♦ 2.7V至5.5V单电源供电

♦ 向8Ω立体声扬声器输出2 x 1.1W功率时THD+N为1%

♦ 差分输入

♦ 100nA关断电流 (典型值)

♦ 小型16引脚TQFN (4mm x 4mm)封装

♦ 还提供16焊球UCSP和16引脚TSSOP-EP封装

♦ 经过完全安装和测试

____________________________定购信息

____________________________快速入门
MAX9719A评估板经过完全安装和测试。请按以下步骤
进行操作。务必在所有连接都完成后，再将电源打开。

推荐设备

• 2.7V至 5.5V，3A电源

• 具有立体声输出的音频信号源

• 两个 8Ω扬声器

1) 确定 JU1–JU4没有安装短路器 (输入信号耦合电容在
电路中)。

2) 确定 JU5的引脚 1与引脚 2之间安装了短路器 (评估板
ON)。

3) 第一个 8Ω扬声器接PC板的 OUTR+ 和OUTR- 焊盘。

4) 第二个 8Ω扬声器接PC板的 OUTL+ 和OUTL- 焊盘。
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MAX9719A评估板

19-3370; Rev 0; 7/04

____________________________元件列表

DESIGNATION QTY DESCRIPTION

A1 0 MAX9719AEBE (16-pin UCSP)

C1–C4 4
0.47µF ±20%, 16V film chip
capacitors (1206)
Panasonic ECPU1C474MA5

C5 1
10µF ±20%, 6.3V X5R ceramic
capacitor (0805)
TDK C2012X5R0J106M

C6, C7 2
1µF ±10%, 10V X5R ceramic
capacitors (0603)
TDK C1608X5R1A105K

C8 1
0.1µF ±10%, 25V X7R ceramic
capacitor (0603)
TDK C1608X7R1E104K

C9–C12 0 Not installed, capacitors (0603)

R1–R8 8 10kΩ ±1% resistors (0603)

U1 1 MAX9719AETE (16-pin TQFN)

JU1–JU4 4 2-pin headers

JU5 1 3-pin header

None 5 Shunts

None 1 MAX9719A PC board

PART TEMP RANGE IC PACKAGE

MAX9719AEVKIT 0°C to +70°C
16-TQFN-EP*
(4mm x 4mm)

*EP = 裸露焊盘。

_________________________________________________________________元件供应商
SUPPLIER PHONE FAX WEBSITE

Panasonic 714-373-7366 714-737-7323 www.panasonic.com

TDK 847-803-6100 847-390-4405 www.component.tdk.com

注意：同这些供货商联系时，请说明使用的是MAX9719A评估板。

________________________________________________________________ Maxim Integrated Products 1
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翻译错误，如需确认任何词语的准确性，请参考Maxim提供的英文版资料。
索取免费样品和最新版的数据资料，请访问 Maxim的主页：www.maxim-ic.com.cn。
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5) 电源正极接VCC焊盘，电源地接GND焊盘。

6) 立体声音频信号源第一个输出接 INPUTR+和 INPUTR-
焊盘。

7) 立体声音频信号源第二个输出接 INPUTL+和 INPUTL-
焊盘。

8) 打开电源。

9) 打开音频信号源。

____________________________详细说明
MAX9719A评估板适用于MAX9719A差分立体声音频放
大器，可驱动便携式音频设备的一对 8Ω扬声器。供电的
直流电源应能提供 2.7V至 5.5V电压，3A电流。

评估板上的增益设置电阻 R 1 – R 8将增益设为 1 V / V
(0dB)。不同增益可通过不同阻值的增益设置电阻实现。
参考MAX9718/MAX9719数据资料应用信息一节选择
相应电阻。电容C9–C12用于对音频信号带宽进行选择性
限制。

跳线选择

(关断模式 SSHHDDNN)

MAX9719A的关断模式可将其静态电流降低至 100nA (典
型值)。JU5控制MAX9719A IC的关断引脚 (SHDN)。见表
1短路器位置。

旁路输入信号耦合电容 (C1–C4)

跳线 JU1–JU4提供将MAX9719A评估板上的输入信号耦
合电容 C1–C4分别旁路的功能。表 2为短路器不同位
置。见MAX9718/MAX9719数据资料输入滤波器一节。

评估MAX9719B/MAX9719C/MAX9719D

MAX9719A评估板可对 MAX9719B、MAX9719C和
MAX9719D进行评估。对不同的芯片进行评估，可用被
评估芯片替换 U1，并按表 3要求替换其它元件。参见
MAX9718/MAX9719数据资料以获得更多信息。

MAX9719A评估板
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表 1.  JU5跳线选择.
SHUNT POSITION EV KIT FUNCTION

1-2 (SHDN = high) EV kit enabled

2-3 (SHDN = low) Shutdown mode

None. External logic
connected to SHDN pad.

SHDN driven by external
logic. Shutdown is active low.

表 2.  JU1–JU4跳线选择

表 3.  对不同版本MAX9719评估所选用的元件参数

COMPONENT
EVALUATING THE

MAX9719A
EVALUATING THE

MAX9719B
EVALUATING THE

MAX9719C
EVALUATING THE

MAX9719D

U1 MAX9719A MAX9719B MAX9719C MAX9719D

R1, R3, R5, R7 10kΩ 0Ω 0Ω 0Ω
R2, R4, R6, R8 10kΩ OPEN OPEN OPEN

SHUNT POSITION
INPUT-SIGNAL COUPLING

CAPACITORS

Not Installed (default) In circuit

Installed DC-coupled inputs
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MAX9719A

U1
VCC

INPUTL-

GND

SHDN
2
1

JU5

JU1

R2
10kΩ
1%

C9 
OPEN

R4
10kΩ
1%

C10 
OPEN

R1
10kΩ
1%

C1
0.47µF

3

GND

VCC

R8
10kΩ
1%

C12 
OPEN

R6
10kΩ
1%

C11 
OPEN

OUTL+
7

5

9

12

3

8

1

4

OUTL+

BIAS

SHDN

OUTR+

INL-

VCC

GND

INL+

GND

C7
1µF

C5
10µF

C6
1µF

C8
0.1µF

R3
10kΩ
1%

OUTR+

INPUTL+
C2

0.47µF

JU2

INPUTR-

JU3
R5

10kΩ
1%

C3
0.47µF

16

2

INR-

INR+

R7
10kΩ
1%INPUTR+

C4
0.47µF

JU4

VCC

6
11
14

13
N.C.

VCC

GND
GND

OUTL-
10OUTL-

15
OUTR-

OUTR-

图 1.  MAX9719A评估板原理图
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图 2.  MAX9719A评估板元件布局——元件层 图 3.  MAX9719A评估板PC板布线——元件层

图 4.  MAX9719A评估板PC板布线——焊接层

Maxim不对Maxim产品以外的任何电路使用负责，也不提供其专利许可。Maxim保留在任何时间、没有任何通报的前提下修改产品资料和规格的权利。
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