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MAX9725E DirectDriveTM

-2V/V (MAX9725A) -1.5V/V (MAX9725B) -1V/V
(MAX9725C) -4V/V (MAX9725D)

MAX9725E DirectDrive
-1V/V

MAX9725 32Ω 20mW
THD+N 0.006% 1kHz (PSRR)
80dB MAX9725

MAX9725
±8kV ESD /

0.6μA ( )

MAX9725 0.9V 1.8V
AA AAA MAX9725 2.1mA

-40°C
+85°C MAX9725 (1.54mm X 2.02mm X 0.6mm)
12 (UCSPTM) 12 QFN
(4mm x 4mm x 0.8mm)

________________________________

________________________________
♦

2.1mA (MAX9725A–MAX9725D)
2.3mA (MAX9725E)

♦ 0.9V 1.8V
♦

MAX9725A -2V/V
MAX9725B -1.5V/V
MAX9725C -1V/V
MAX9725D -4V/V

♦
MAX9725E -1V/V

♦
♦
♦ 32Ω 20mW
♦ 0.006% THD+N
♦ PSRR (1kHz 80dB)
♦ /
♦
♦
♦ ±8kV ESD
♦

12 UCSP (1.54mm x 2.02mm x 0.6mm)
12 QFN (4mm x 4mm x 0.8mm)
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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.

SGND to PGND .....................................................-0.3V to +0.3V
VDD to SGND or PGND ............................................-0.3V to +2V
VSS to PVSS ...........................................................-0.3V to +0.3V
C1P to PGND..............................................-0.3V to (VDD + 0.3V)
C1N to PGND............................................(PVSS - 0.3V) to +0.3V
VSS, PVSS to GND ....................................................+0.3V to -2V
OUTR, OUTL, INR, INL to SGND 

(MAX9725A–MAX9725D)..............(VSS - 0.3V) to (VDD + 0.3V)
OUTR, OUTL to SGND 

(MAX9725E) ..................................(VSS - 0.3V) to (VDD + 0.3V)
INR, INL to SGND (MAX9725E)...................................-4V to +4V

SHDN to SGND or PGND.........................................-0.3V to +4V
Output Short-Circuit Current ......................................Continuous
Continuous Power Dissipation (TA = +70°C)

12-Bump UCSP (derate 6.5mW/°C above +70°C)....518.8mW
12-Pin Thin QFN (derate 16.9mW/°C above +70°C) ..1349.1mW

Junction Temperature ......................................................+150°C
Operating Temperature Range ...........................-40°C to +85°C
Storage Temperature Range .............................-65°C to +150°C
Bump Temperature (soldering) Reflow............................+230°C
Lead Temperature (soldering, 10s) .................................+300°C

ELECTRICAL CHARACTERISTICS (MAX9725A–MAX9725D)
(VDD = 1.5V, PGND = SGND = 0V, VSHDN = 1.5V, VSS = PVSS, C1 = C2 = 1μF, CIN = 1μF, RL = ∞, TA = TMIN to TMAX, unless otherwise
noted. Typical values are at TA = +25°C.) (See the Functional Diagrams.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Supply Voltage Range VDD Guaranteed by PSRR test 0.9 1.8 V
Quiescent Supply Current IDD Both channels active 2.1 3.3 mA

TA = +25°C 0.6 10
Shutdown Current ISHDN VSHDN = 0V

TA = -40°C to +85°C 30
μA

Shutdown to Full Operation tON 180 μs
VIH VDD = 0.9V to 1.8V 0.7 x VDD

SHDN Thresholds
VIL VDD = 0.9V to 1.8V 0.3 x VDD

V

SHDN Input Leakage Current ILEAK VDD = 0.9V to 1.8V (Note 2) ±1 μA

CHARGE PUMP

Oscillator Frequency fOSC 493 580 667 kHz

AMPLIFIERS

MAX9725A -2.04 -2.00 -1.96

MAX9725B -1.53 -1.5 -1.47
MAX9725C -1.02 -1.00 -0.98

Voltage Gain AV

MAX9725D -4.08 -4.00 -3.92

V/V

Gain Match ΔAV ±0.5 %

MAX9725A/MAX9725D ±0.3 ±1.05
MAX9725B ±0.45 ±1.58Total Output Offset Voltage VOS

Input AC-coupled,
RL = 32Ω to GND,
TA = +25°C MAX9725C ±0.6 ±2.1

mV

Input Resistance RIN 15 25 35 kΩ

VDD = 0.9V to 1.8V, TA = +25°C 60 80
fIN = 1kHz 70Power-Supply Rejection Ratio PSRR

100mVP-P ripple
fIN = 20kHz 62

dB

RL = 32Ω 10 20
VDD = 1.5V

RL = 16Ω 25
VDD = 1.0V, RL = 32Ω 7

Output Power (Note 3) POUT

VDD = 0.9V, RL = 32Ω 6

mW
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ELECTRICAL CHARACTERISTICS (MAX9725A–MAX9725D) (continued)
(VDD = 1.5V, PGND = SGND = 0V, VSHDN = 1.5V, VSS = PVSS, C1 = C2 = 1μF, CIN = 1μF, RL = ∞, TA = TMIN to TMAX, unless otherwise
noted. Typical values are at TA = +25°C.) (See the Functional Diagrams.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

RL = 32Ω, POUT = 12mW, f = 1kHz 0.006Total Harmonic Distortion Plus
Noise

THD+N
RL = 16Ω, POUT = 15mW, f = 1kHz 0.015

%

BW = 22Hz to 22kHz 89
Signal-to-Noise Ratio SNR RL = 32Ω, POUT = 12mW

A-weighted filter 92
dB

Slew Rate SR 0.2 V/μs

Maximum Capacitive Load CL No sustained oscillations 150 pF

Crosstalk XTALK fIN = 1.0kHz, RL = 32Ω, POUT = 5mW 100 dB

Into shutdown 72.8
Click-and-Pop Level KCP

RL = 32Ω, peak voltage,
A-weighted, 32 samples per
second (Note 4) Out of shutdown 72.8

dBV

ESD Protection VESD Human Body Model (OUTR, OUTL) ±8 kV

ELECTRICAL CHARACTERISTICS (MAX9725E)
(VDD = 1.5V, PGND = SGND = 0V, VSHDN = 1.5V, VSS = PVSS, C1 = C2 = 1μF, CIN = 1μF, RL = 32Ω, RF = 60kΩ, RIN = 10kΩ, TA = TMIN
to TMAX, unless otherwise noted. Typical values are at TA = +25°C.) (See the Functional Diagrams.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Supply Voltage Range VDD Guaranteed by PSRR test 0.9 1.8 V
Quiescent Supply Current IDD Both channels active 2.3 3.7 mA

TA = +25°C 0.6 1
Shutdown Current ISHDN VSHDN = 0V

TA = -40°C to +85°C 10
μA

Shutdown to Full Operation tON 180 μs
VIH VDD = 0.9V to 1.8V 0.7 x VDD

SHDN Thresholds
VIL VDD = 0.9V to 1.8V 0.3 x VDD

V

SHDN Input Leakage Current ILEAK VDD = 0.9V to 1.8V (Note 2) ±1 μA

CHARGE PUMP

Oscillator Frequency fOSC 483 592 687 kHz

AMPLIFIERS

Voltage Gain AV (Note 5) -6.11 -6.07 -6.00 V/V

Minimum Stable Gain ΔAV -1.0 V/V

Total Output Offset Voltage VOS
Input AC-coupled, RL = 32Ω to GND,
TA = +25°C (Note 6)

±0.63 ±2.1 mV

Input Resistance RIN 6.3 9.78 14 kΩ
INR, INL Input Leakage
Current

ILK ±100 nA

Maximum Input Parasitic
Capacitance

CPAR 5 pF

VDD = 0.9V to 1.8V, TA = +25°C 52.9 67.8

fIN = 1kHz 70Power-Supply Rejection Ratio PSRR 100mVP-P ripple
(Note 5) fIN = 20kHz 62

dB
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Note 1: All specifications are 100% tested at TA = +25°C; temperature limits are guaranteed by design.
Note 2: Input leakage current measurements limited by automated test equipment.
Note 3: fIN = 1kHz, TA = +25°C, THD+N < 1%, both channels driven in-phase.
Note 4: Testing performed with 32Ω resistive load connected to outputs. Mode transitions controlled by SHDN. KCP level calculated

as 20 log [peak voltage under normal operation at rated power level / peak voltage during mode transition]. Inputs are AC-
grounded.

Note 5: Using existing resistors with 1% precision.
Note 6: RIN = 10Ω, RF =10kΩ.

_________________________________________________________________
(VDD = 1.5V, PGND = SGND = 0V, VSHDN = 1.5V, VSS = PVSS, C1 = C2 = 1μF, CIN = 1μF, THD+N measurement bandwidth = 22Hz
to 22kHz, TA = +25°C, unless otherwise noted.) (See the Functional Diagrams.)
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ELECTRICAL CHARACTERISTICS (MAX9725E) (continued)
(VDD = 1.5V, PGND = SGND = 0V, VSHDN = 1.5V, VSS = PVSS, C1 = C2 = 1μF, CIN = 1μF, RL = 32Ω, RF = 60kΩ, RIN = 10kΩ, TA = TMIN
to TMAX, unless otherwise noted. Typical values are at TA = +25°C.) (See the Functional Diagrams.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

RL = 32Ω 10 24
VDD = 1.5V

RL = 16Ω 25
VDD = 1.0V, RL = 32Ω 7

Output Power (Note 3) POUT

VDD = 0.9V, RL = 32Ω 6

mW

RL = 32Ω, POUT = 12mW, f = 1kHz 0.006Total Harmonic Distortion Plus
Noise (Note 5)

THD+N
RL = 16Ω, POUT = 15mW, f = 1kHz 0.015

%

BW = 22Hz to 22kHz 89
Signal-to-Noise Ratio SNR RL = 32Ω, POUT = 12mW

A-weighted filter 92
dB

Slew Rate SR 0.3 V/μs

Maximum Capacitive Load CL No sustained oscillations 150 pF

Crosstalk XTALK fIN = 1.0kHz, RL = 32Ω, POUT = 5mW 100 dB

Into shutdown 72.8
Click-and-Pop Level KCP

RL = 32Ω, peak voltage,
A-weighted, 32 samples per
second (Note 4) Out of shutdown 72.8

dBV

ESD Protection VESD Human Body Model (OUTR, OUTL) ±8 kV

RL = 32Ω -120
Attenuation in Shutdown ATT(SD) VSHDN = 0V

RL = 10kΩ -75
dB
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_____________________________________________________________ ( ) 
(VDD = 1.5V, PGND = SGND = 0V, VSHDN = 1.5V, VSS = PVSS, C1 = C2 = 1μF, CIN = 1μF, THD+N measurement bandwidth = 22Hz
to 22kHz, TA = +25°C, unless otherwise noted.) (See the Functional Diagrams.)
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(VDD = 1.5V, PGND = SGND = 0V, VSHDN = 1.5V, VSS = PVSS, C1 = C2 = 1μF, CIN = 1μF, THD+N measurement bandwidth = 22Hz
to 22kHz, TA = +25°C, unless otherwise noted.) (See the Functional Diagrams.)
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_____________________________________________________________ ( ) 
(VDD = 1.5V, PGND = SGND = 0V, VSHDN = 1.5V, VSS = PVSS, C1 = C2 = 1μF, CIN = 1μF, THD+N measurement bandwidth = 22Hz
to 22kHz, TA = +25°C, unless otherwise noted.) (See the Functional Diagrams.)
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MAX9725 Maxim DirectDrive

MAX9725 AB 20mW
/

( ) (PVSS)
(VDD) 1V

VDD PVSS

MAX9725 GND ( 1) GND

DirectDrive

( )

Maxim DirectDrive
MAX9725 GND

1.5V
16Ω 18mW MAX9725

16Ω 25mW DirectDrive
( 220μF)

MAX9725

Output Power
vs. Charge-Pump Capacitance and Load Resistance

( )

•

• ESD ESD

ESD

•

1. MAX9725 ( )

VDD

-VDD

GNDVOUT

CONVENTIONAL DRIVER-BIASING SCHEME

DirectDrive BIASING SCHEME

VDD / 2

VDD

GND

VOUT
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1)
-3dB

RL COUT

COUT
2 COUT

100μF
16Ω -3dB 100Hz

2)
-3dB

3
THD+N 100Hz THD+N

MP3 CD DVD
DirectDrive

MAX9725 580kHz

di/dt C2
( )

MAX9725 0.6μA
SHDN

50kΩ (MAX9725A)
37.5kΩ (MAX9725B) 25kΩ (MAX9725C) 100kΩ
(MAX9725D) RF (MAX9725E)

f
2 R C-3dB

L OUT
=

1
π

2. 

LF ROLLOFF (16Ω LOAD)

FREQUENCY (Hz)

AT
TE

NU
AT

IO
N 

(d
B)

100

-30

-25

-20

-10
-3dB CORNER FOR
100μF IS 100Hz

-15

-5
-3

0

-35
10 1k

33μF

330μF

220μF

100μF

3. 

ADDITIONAL THD+N DUE 
TO DC-BLOCKING CAPACITORS

FREQUENCY (Hz)

TH
D+

N 
(%

)

10k1k100

0.001

0.01

0.1

1

10

0.0001
10 100k

TANTALUM

ALUM/ELEC
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GND
MAX9725 DirectDrive

MAX9725 /
Power-

Up/-Down Waveform

MAX9725

(MAX9725A–MAX9725D 25kΩ MAX9725E
10kΩ)

RIN X CIN SHDN 4 5
/ (

)

____________________________

Absolute Maximum Ratings Continuous Power
Dissipation

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

QFN θJA +59.3°C/W

MAX9725
VDD

θJA

MAX9725
4

4 MAX9725
20mW

MAX9725 (PVSS)
PVSS PVSS

1mA PVSS 1mA
THD + N

PVSS LCD

PVSS VDD
C1P C1N 1μF

P
T - T

DISSPKG(MAX)
J(MAX) A

JA
=

θ

4. /

0

15

10

5

20

25

30

35

40

45

50

0.9 1.1 1.3 1.5

OUTPUT POWER vs. SUPPLY VOLTAGE
WITH INPUTS IN- AND OUT-OF-PHASE

SUPPLY VOLTAGE (V)

OU
TP

UT
 P

OW
ER

 (m
W

)

fIN = 1kHz
RL = 16Ω
THD+N = 1%

INPUTS 180° OUT-OF-PHASE

INPUTS IN-PHASE
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(CIN)
( )

CIN MAX9725A–MAX9725D
0 -3dB

CIN f-3dB RIN
25kΩ (MAX9725A–MAX9725D) 10kΩ (MAX9725E

) f-3dB
C0G

ESR 100mΩ ESR
X7R

1

(C1)

C1 C1
MAX9725

C1
Output Power vs. Charge-

Pump Capacitance and Load Resistance

(C2)

ESR PVSS C2
ESR

Output Power vs. 
Charge-Pump Capacitance and Load Resistance

(C3) 

(C3) MAX9725
C1 C3 VDD

PGND VDD

PCB
PGND SGND PVSS SVSS C2

P G N D C 3 V D D P G N D
C2 C3 MAX9725 PGND

SGND

MAX9725 QFN
GND VDD

VSS

_______________________ UCSP
UCSP
-

Maxim www.maxim-ic.com.cn/ucsp
UCSP—

f
2 C-3dB

IN
=

× ×

1
π RIN

1. 
SUPPLIER PHONE FAX WEBSITE

Murata 770-436-1300 — www.murata.com

Taiyo Yuden 800-348-2496 847-925-0899 www.t-yuden.com

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

0.9V TO 1.8V

OUTL

SGND PGND

VDD

INR

INL

C1P

C1N

VSS

PVSS

MP3
DECODER

1μF

1μF

1μF

1μF

SHDN

1μF

MAX9725A–
MAX9725D

STEREO
DAC

MAX9725E

1μF RIN

RF

SGND PGND

CHARGE
PUMP

RF

INL

C1N

DIN

OUTL

1μF RIN INR
OUTR

PVSS

VSS

1μF 1μF

VDD

SHDN
1μF

____________________________________________________________________
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CHARGE
PUMP

UVLO/
SHUTDOWN
CONTROL

CLICK-AND-POP
SUPPRESSION

C1N

C1P

PVSS VSS PGND SGND

*MAX9725A = 50kΩ.
  MAX9725B = 37.5kΩ.
  MAX9725C = 25kΩ.
  MAX9725D = 100kΩ.
  ( ) DENOTE BUMPS FOR UCSP.

INR

VDD

VSS

VDD

SGND

OUTR

HEADPHONE
JACK

12
(B2)

9
(C2)

10
(C1)

11
(B1)

1
(A1)

2
(A2)

5
(B4)

8
(C3)

7
(C4)

6
(B3)

C1
1μF

C2
1μF

0.9V TO 1.8V

C3
1μF

CIN
0.47μF

RIN
25kΩ

LEFT-
CHANNEL
AUDIO IN

VSS

VDD

RF*

OUTL

SHDN

3
(A3)

INL

4
(A4)

SGND

MAX9725A–
MAX9725D

CIN
0.47μF

RF*

LEFT-
CHANNEL
AUDIO IN

RIN
25kΩ

_______________________________________________________________________
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CHARGE
PUMP

UVLO/
SHUTDOWN
CONTROL

CLICK-AND-POP
SUPPRESSION

C1N

C1P

PVSS VSS PGND SGND

*MAX9725A = 50kΩ.
  MAX9725B = 37.5kΩ.
  MAX9725C = 25kΩ.
  MAX9725D = 100kΩ.
  ( ) DENOTE BUMPS FOR UCSP.

INR

VDD

VDD

VSS

SGND

OUTR

HEADPHONE
JACK

12
(B2)

9
(C2)

10
(C1)

11
(B1)

1
(A1)

2
(A2)

5
(B4)

8
(C3)

7
(C4)

RF

RIN

RIN
1μF

CIN
1μF

RF

6
(B3)

C1
1μF

C2
1μF

0.9V TO 1.8V

C3
1μF

VSS

VDD

OUTL

SHDN

3
(A3)

INL

4
(A4)

SGND

MAX9725E

RIGHT-
CHANNEL
AUDIO IN

LEFT-CHANNEL
AUDIO IN

_____________________________________________________________________ ( )
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C1N

C1P

OUTL

SINGLE
1.5V CELL
AA OR AAA
BATTERY

OUTR

SGNDRFB PGND

MAX9725E

INVERTING
CHARGE PUMP

INR

INL

VDD

PVSS

C2
VSS

C3

RFB

DirectDrive OUTPUTS
ELIMINATE DC-BLOCKING

CAPACITORS.

___________________________ ( ) _________________________ ( )

PA RT 
PIN- 
PA CK A G E

PK G
C O DE

T O P
M A RK 

G A IN 
( V/V) 

M AX9725BE TC+ 12 TQFN- EP* T1244- 4 + AAE X - 1.5

MAX9725CEBC+T 12 U C S P- 12 B12- 1 + ACM - 1

M AX9725C E TC+ 12 TQFN- EP* T1244- 4 + AAE Y - 1

MAX9725D EBC +T 12 U C S P- 12 B12- 1 + ACN - 4

M AX9725D E TC+ 12 TQFN- EP* T1244- 4 + AAE Z - 4

MAX9725E EBC +T 12 U C S P- 12 B12- 1 + AEF AD J

M AX9725E E TC+ ** 12 TQFN- EP* T1244- 4 + AAGH AD J

-40°C +85°C
+ T = 
*EP = 
** —

____________________________________________________________________

_____________________________
TRANSISTOR COUNT: 2559

PROCESS: BiCMOS
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_________________________________________________________________________
( www.maxim-ic.com.cn/packages )

12
L,

 U
C

S
P

 4
x3

.E
P

S

F
1

121-0104

PACKAGE OUTLINE, 4x3 UCSP
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24
L 

Q
FN

 T
H

IN
.E

P
S

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

电子工程师之家http://www.eehome.cn

项目开发 芯片解密 零件配单 TEL:15013652265 QQ:38537442

http://www.maxim-ic.com.cn/packages


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

M
A

X
97

25

1V DirectDrive

18 ______________________________________________________________________________________

电子工程师之家http://www.eehome.cn

项目开发 芯片解密 零件配单 TEL:15013652265 QQ:38537442

http://www.maxim-ic.com.cn/packages


M
A

X
9725

1V DirectDrive

0 11/04 —

1 5/05 1–3, 13, 14

2 11/07 1–3, 6, 8–19

_______________________________________________________________________

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA  94086 408-737-7600 _____________________19

© 2007 Maxim Integrated Products 

UCSP EC

MAX9725E MAX9725E EC

电子工程师之家http://www.eehome.cn

项目开发 芯片解密 零件配单 TEL:15013652265 QQ:38537442




