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MAX9721
DirectDrive

-2V/V (MAX9721A) -1.5V/V (MAX9721B)
-1V/V (MAX9721C)

MAX9721 32Ω 20mW
THD + N 0.006% 1kHz 80dB
(PSRR)

MAX9721
±8kV ESD

0.1µA ( )

MAX9721 0.9V 1.8V 1
AA AAA MAX9721 2.2mA

-40°C
+85°C (1.54mm x 2.02mm x 

0.6mm) 12 (UCSPTM) 12 QFN
(4mm x 4mm x 0.8mm)

________________________________

________________________________
♦ 0.9V 1.8V
♦

MAX9721A -2V/V
MAX9721B -1.5V/V
MAX9721C -1V/V

♦ DC
♦

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

♦ (2.2mA)
♦

♦

♦ 8kV ESD
♦

12 UCSP (1.54mm x 2.02mm x 0.6mm)
12 QFN (4mm x 4mm x 0.8mm)
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PA RT T EM P R AN G E PIN- 
PA CK A G E

T O P
M A RK 

G A IN 
( V/V) 

MAX9721AEBC -T* - 40°C  to + 85°C 12 U C S P- 12 ABP - 2

M AX9721AE TC - 40°C  to + 85°C 12 TQFN- EP** AADZ - 2

MAX9721BEBC -T* - 40°C  to + 85°C 12 U C S P- 12 ABQ - 1.5

M AX9721BE TC - 40°C  to + 85°C 12 TQFN- EP** AAEA - 1.5

MAX9721CEBC-T* - 40°C  to + 85°C 12 U C S P- 12 ABR - 1

M AX9721C E TC - 40°C  to + 85°C 12 TQFN- EP** AAEB - 1

UCSP Maxim Integrated Products, Inc.

*Future product—contact factory for availability.

**EP = Exposed paddle.

MP3

PDA

DirectDrive OUTPUTS
ELIMINATE DC-BLOCKING

CAPACITORS.

C1N

C1P

OUTL

SINGLE
1.5V CELL
AA OR AAA
BATTERY

OUTR

SGND PGND

MAX9721

INVERTING
CHARGE PUMP

INR

INL

VDD

PVSS

VSS

____________________________
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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 .....(VSS - 0.3V) to (VDD + 0.3V)
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
(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 Diagram.)

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 2.2 5 mA

TA = +25°C 1.0 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 1) ±1 µA

CHARGE PUMP

Oscillator Frequency fOSC 493 580 667 kHz

AMPLIFIERS

MAX9721A 2.04 -2.00 -1.96

MAX9721B -1.53 -1.5 -1.47Voltage Gain AV

MAX9721C -1.02 -1.00 -0.98

V/V

Gain Match ∆AV ±0.5 %

MAX9721A ±0.9 ±3.8

MAX9721B ±1.3 ±5.7Total Output Offset Voltage VOS
Input AC-coupled,
RL = 32Ω to GND

MAX9721C ±1.8 ±7.6

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 2) POUT

VDD = 0.9V, RL = 32Ω 6

mW

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

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

%
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Note 1: Input leakage current measurements limited by automated test equipment.
Note 2: fIN = 1kHz, TA = +25°C, THD+N < 1%, both channels driven in-phase.

_______________________________________________________________
(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 Diagram.)
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ELECTRICAL CHARACTERISTICS (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 Diagram.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

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

ESD Protection VESD Human body model (OUTR, OUTL) ±8 kV



M
A

X
9

7
2

1

1V DirectDrive

4 _______________________________________________________________________________________

_____________________________________________________________ ( )
(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 Diagram.)
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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 Diagram.)
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( ) (VDD)
(PVSS) VDD PVSS

1V

MAX9721 GND ( 1) GND

DirectDrive

(
)

Maxim DirectDrive
MAX9721 GND

1.5V
16Ω 18mW MAX9721 16Ω

25mW DirectDrive
( 220µF) MAX9721

1V DirectDrive
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THIN
QFN

UCSP

1 A1 C1N

2 A2 PVSS

3 A3 INL

4 A4 INR

5 B4 VSS

6 B3 SGND

7 C4 OUTR

8 C3 OUTL

9 C2 VDD

10 C1 C1P

11 B1 PGND

12 B2 SHDN

EP — EP

______________________________________________________________________

C1P C1N 1µF

1µF PVSS PGND PVSS VSS

PVSS

SGND PGND SGND

1µF PGND

C1P C1N 1µF

PGND SGND

VDD

VSS VSS
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1. MAX9721
( )

VDD

-VDD

GNDVOUT

CONVENTIONAL DRIVER-BIASING SCHEME

DirectDrive BIASING SCHEME

VDD / 2

VDD

GND

VOUT
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GND
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/
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DC

(25Ω )
DC
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4 5
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____________________________
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QFN θJA +59.3°C/W
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P
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=

θ

1V DirectDrive
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_______________________ UCSP
UCSP

Maxim
www.maxim-ic.com/ucsp UCSP-

A Wafer-Level Chip-Scale Package

____________________________
TRANSISTOR COUNT: 2559

PROCESS: BiCMOS
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1. 

SUPPLIER PHONE FAX WEBSITE

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
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VDD
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MP3
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RIGHT DAC
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MAX9721

___________________________________________________________________
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CHARGE
PUMP

UVLO/
SHUTDOWN
CONTROL

CLICK-AND-POP
SUPPRESSION

C1N

C1P

PVSS VSS PGND SGND

*MAX9721A = 50kΩ.
  MAX9721B = 37.5kΩ.
  MAX9721C = 25kΩ.
  ( ) DENOTE BUMPS FOR UCSP.
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VDD
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MAX9721
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121-0104

PACKAGE OUTLINE, 4x3 UCSP
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24
L 

Q
FN

 T
H

IN
.E

P
S

C
1

221-0139

PACKAGE OUTLINE
12, 16, 20, 24L THIN QFN, 4x4x0.8mm

C
2

221-0139

PACKAGE OUTLINE
12, 16, 20, 24L THIN QFN, 4x4x0.8mm


