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PART
GAIN
(V/V)

PIN-
PACKAGE

PKG
CODE

TOP
MARK

MAX9728AETC+ Adj. 12 TQFN-EP* T1233-1 AAT

MAX9728AEUD+ Adj. 14 TSSOP U14-1 —

MAX9728BETC+ -1.5 12 TQFN-EP* T1233-1 AAU

MAX9728BEUD+ -1.5 14 TSSOP U14-1 —

° °

*

LEFT
AUDIO
INPUT

RIGHT
AUDIO
INPUT

SHDN

MAX9728A

LEFT
AUDIO
INPUT

RIGHT
AUDIO
INPUT

MAX9728B

SHDN

DirectDrive OUTPUTS
ELIMINATE DC-BLOCKING

CAPACITORS

DirectDrive OUTPUTS
ELIMINATE DC-BLOCKING

CAPACITORS

FIXED GAIN ELIMINATES
EXTERNAL RESISTOR

NETWORK
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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.

VDD to GND..............................................................-0.3V to +6V
PVSS to SVSS .........................................................-0.3V to +0.3V
PGND to SGND .....................................................-0.3V to +0.3V
C1P to PGND..............................................-0.3V to (VDD + 0.3V)
C1N to PGND............................................(PVSS - 0.3V) to +0.3V
PVSS and SVSS to PGND..........................................-6V to +0.3V
IN_ to SGND (MAX9728A)..........................-0.3V to (VDD + 0.3V)
IN_ to SGND (MAX9728B) .............(SVSS - 0.3V) to (VDD + 0.3V)
OUT_ to SVSS (Note 1) ....-0.3V to Min (VDD - SVSS + 0.3V, +9V) 
OUT_ to VDD (Note 2) ......+0.3V to Max (SVSS - VDD - 0.3V, -9V) 
SHDN to _GND.........................................................-0.3V to +6V

OUT_ Short Circuit to GND ........................................Continuous
Short Circuit between OUTL and OUTR ....................Continuous
Continuous Input Current into PVSS..................................260mA
Continuous Input Current (any other pin) .........................±20mA
Continuous Power Dissipation (TA = +70°C)
12-Pin TQFN (derate 14.7mW/°C above +70°C) .........1177mW
14-Pin TSSOP (derate 9.1mW/°C above +70°C) ...........727mW

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

ELECTRICAL CHARACTERISTICS
(VDD = 5V, PGND = SGND, SHDN = 5V, C1 = C2 = 1μF, RL = ∞, resistive load reference to ground; for MAX9728A gain = -1.5V/V
(RIN = 20kΩ, RF = 30kΩ); for MAX9728B gain = -1.5V/V (internally set), TA = -40°C to +85°C, unless otherwise noted. Typical values
are at TA = +25°C, unless otherwise noted.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

GENERAL

Supply Voltage Range VDD 4.5 5.5 V

Quiescent Current ICC 3.5 5.5 mA

Shutdown Current ISHDN SHDN = SGND = PGND <0.1 1 μA

Shutdown to Full Operation tSON 180 μs

Input Impedance RIN MAX9728B, measured at IN_ 15 19 25 kΩ
Output Offset Voltage VOS ±1.5 ±10 mV

VDD = 4.5V to 5.5V 86

f = 1kHz, 100mVP-P 80Power-Supply Rejection Ratio PSRR

f = 20kHz, 100mVP-P 65

dB

RL = 32Ω, THD+N = 1% 30 63
Output Power POUT

RL = 16Ω, THD+N = 1% 42
mW

Voltage Gain AV MAX9728B (Note 4) -1.52 -1.5 -1.48 V/V

Channel-to-Channel Gain
Tracking

MAX9728B ±0.15 %

RL = 1kΩ, VOUT = 2VRMS, fIN = 1kHz 0.003

RL = 32Ω, POUT = 50mW, fIN = 1kHz 0.02
Total Harmonic Distortion Plus
Noise

THD+N

RL = 16Ω, POUT = 35mW, fIN = 1kHz 0.04

%

Note 1: OUTR and OUTL should be limited to no more than 9V above SVSS, or above VDD + 0.3V, whichever limits first.
Note 2: OUTR and OUTL should be limited to no more than 9V below VDD, or below SVSS - 0.3V, whichever limits first.
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ELECTRICAL CHARACTERISTICS (continued)
(VDD = 5V, PGND = SGND, SHDN = 5V, C1 = C2 = 1μF, RL = ∞, resistive load reference to ground; for MAX9728A gain = -1.5V/V
(RIN = 20kΩ, RF = 30kΩ); for MAX9728B gain = -1.5V/V (internally set), TA = -40°C to +85°C, unless otherwise noted. Typical values
are at TA = +25°C, unless otherwise noted.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

BW = 22Hz to 22kHz 102RL = 1kΩ,
VOUT = 2VRMS A-weighted 105

BW = 22Hz to 22kHz 98
Signal-to-Noise Ratio SNR

RL = 32Ω,
POUT = 50mW A-weighted 101

dB

Slew Rate SR 0.5 V/μs

Capacitive Drive CL No sustained oscillations 100 pF

Crosstalk
L to R, R to L, f = 10kHz, RL = 16Ω, POUT =
15mW

-70 dB

Charge-Pump Oscillator
Frequency

fOSC 190 270 400 kHz

Into shutdown -67

Click-and-Pop Level KCP

RL = 32Ω, peak voltage,
A-weighted, 32 samples per
second (Note 5)

Out of
shutdown

-64
dB

DIGITAL INPUTS (SHDN)

Input Voltage High VINH 2 V

Input Voltage Low VINL 0.8 V

Input Leakage Current ±1 μA

Note 3: All specifications are 100% tested at TA = +25°C; temperature limits are guaranteed by design.
Note 4: Gain for the MAX9728A is adjustable.
Note 5: Test performed with a 32Ω resistive load connected to GND. Mode transitions are controlled by SHDN. KCP level is calculat-

ed as 20log[(peak voltage during mode transition, no input signal)/(peak voltage under normal operation at rated power
level)]. Units are expressed in dB.
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(VDD = 5V, PGND = SGND = 0V, SHDN = VDD, C1 = C2 = 1μF, RL = ∞, gain = -1.5V/V (RIN = 20kΩ, RF = 30kΩ for the MAX9728A),
THD+N measurement bandwidth = 22Hz to 22kHz, both outputs driven in phase, TA = +25°C, unless otherwise noted.)
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(VDD = 5V, PGND = SGND = 0V, SHDN = VDD, C1 = C2 = 1μF, RL = ∞, gain = -1.5V/V (RIN = 20kΩ, RF = 30kΩ for the MAX9728A),
THD+N measurement bandwidth = 22Hz to 22kHz, both outputs driven in phase, TA = +25°C, unless otherwise noted.)
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6 _______________________________________________________________________________________

(VDD = 5V, PGND = SGND = 0V, SHDN = VDD, C1 = C2 = 1μF, RL = ∞, gain = -1.5V/V (RIN = 20kΩ, RF = 30kΩ for the MAX9728A),
THD+N measurement bandwidth = 22Hz to 22kHz, both outputs driven in phase, TA = +25°C, unless otherwise noted.)

TQFN TSSOP

1 3 C1P

2 4 PGND

3 5 C1N

4 7 PVSS

5 8 SHDN

6 9 INL

7 10 SGND

8 11 INR

9 12 SVSS

10 14 OUTR

11 1 OUTL

12 2 VDD

— 6,13 N.C.

EP — EP
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AV = -RF/RIN (V/V)
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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

Murata 770-436-1300 770-436-3030 www.murata.com
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( www.maxim-ic.com.cn/packages )
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PACKAGE OUTLINE

21-0136 2
1
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8, 12, 16L THIN QFN, 3x3x0.8mm

MARKING

AAAA

EXPOSED PAD VARIATIONS
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CODES
PKG.

T1233-1
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12L 3x3

NOM. MAX. NOM.

16L 3x3

MIN. MAX.

0.35 x 45°

PIN ID JEDEC

WEED-1

0.35 x 45° WEED-2

T1233-3 1.10 1.25 0.95 1.10 0.35 x 45°1.25 WEED-10.95

T1633F-3 0.65

T1633-4 0.95

0.80 0.95 0.65 0.80

1.10 1.25 0.95 1.10

0.225 x 45°0.95 WEED-2

0.35 x 45°1.25 WEED-2

T1633-2 0.95 1.10 1.25 0.95 1.10 0.35 x 45°1.25 WEED-2

NO

DOWN
BONDS
ALLOWED

YES

NO

YES

N/A

NO

PACKAGE OUTLINE

21-0136 2
2

G

8, 12, 16L THIN QFN, 3x3x0.8mm

YESWEED-11.251.100.95 0.35 x 45°1.251.100.95T1233-4

T1633FH-3 0.65 0.80 0.95 0.225 x 45°0.65 0.80 0.95 WEED-2 N/A

NOTES:

 1.   DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.

 2.   ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.

 3.   N IS THE TOTAL NUMBER OF TERMINALS.

 4.   THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO 

       JESD 95-1 SPP-012.  DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED 

       WITHIN THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR 

       MARKED FEATURE.

 5.   DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.20 mm AND 0.25 mm 

       FROM TERMINAL TIP. 

 6.   ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.

 7.   DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.

 8.   COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.

 9.   DRAWING CONFORMS TO JEDEC MO220 REVISION C.

10.  MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.

11.  NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
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___________________________________ 概述
MAX9728A评估板(EV kit)是经过完全安装和测试的表贴电
路板，用来评估MAX9728A DirectDriveTM立体声耳机放大
器。Maxim专有的DirectDrive技术省去了放大器输出端与
耳机之间的大容量隔直流电容。评估板设计工作在2.7V至
5.5V直流电源，每通道向16Ω负载提供42mW驱动，或向
32Ω负载提供63mW驱动，具有1%的THD+N (VDD = 5V)。

评估板可配置为线驱动器，3.3V直流单电源供电时，向
10kΩ负载提供2VRMS驱动。MAX9728A评估板还可用来评
估MAX9728B IC。

___________________________________ 特性

♦ 无需大体积隔直流电容

♦ 2.7V至5.5V直流单电源供电

♦ 每通道向32Ω负载提供63mW驱动(VDD = 5V)

♦ 1kHz时，THD+N只有0.02%

♦ 高达86dB的PSRR，无需使用LDO

♦ 3.3V单电源供电时，能够提供2VRMS驱动

♦ 完全安装并经过测试的表贴电路板
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______________________________________________________________________________元件清单

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。

_______________________________ 定购信息

____________________________________________________________________________元件供应商

PART TEMP RANGE IC PACKAGE

MAX9728AEVKIT 0°C to +70°C 12 Thin QFN

SUPPLIER PHONE FAX WEBSITE

AVX 843-946-0238 843-626-3123 www.avxcorp.com

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

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

DESIGNATION QTY DESCRIPTION

C1, C2, C3 3

1.0µF ±10%, 10V X7R ceramic
capacitors (0603)
TDK C1608X7R1A105K
Taiyo Yuden LMK107BJ105KA

C4* 1

10µF ±20%, 6.3V X5R ceramic
capacitor (0805)
TDK C2012X5R0J106M
Taiyo Yuden JMK212BJ106MG

E1, E7 2 15kΩ ±1% resistors (0603)

E2, E8 2 30.1kΩ ±1% resistors (0603)

E3, E9 2
0.47µF ±10%, 6.3V X7R ceramic
capacitors (0603)
TDK C1608X5R0J474K

DESIGNATION QTY DESCRIPTION

E4, E10 2 0Ω resistors (0603)

E5, E6, E11, E12 0 Not installed (0603)

J1 1
Stereo headphone jack
(3.5mm dia.)

JU1 1 3-pin header

U1 1
MAX9728AETC+ (12-pin TQFN,
3mm x 3mm x 0.8mm)

— 1 Shunt

— 1 MAX9728A EV kit PC board

注：为评估MAX9728B，请在定购MAX9728AEVKIT时索取
MAX9728BETC+免费样品。

注：当与这些元件供应商联系时，请您说明正在使用的是MAX9728A。

*系统级要求。
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2 _______________________________________________________________________________________

_______________________________ 快速入门

推荐设备

• 一副16Ω或32Ω耳机

• 可提供2.7V至5.5V、500mA的直流电源

• 立体声音频信号源

步骤

MAX9728A评估板经过完全安装与测试。按照下列步骤验
证评估板的工作情况。在未完成全部连接之前禁止打开
电源。

1) 确认跳线JU1的引脚1和引脚2之间安装了短路器。

2) 将立体声耳机插入3.5mm耳机插孔。

3) 确保立体声音频信号源关闭。

4) 连接IN_与GND，关闭音频信号源。

5) 将2.7V至5.5V的直流电源接至VDD和GND焊盘。

6) 打开直流电源。

7) 打开立体声音频信号源。

_______________________________ 详细说明
MAX9728A评估板用于评估增益可调的DirectDrive立体声耳
机放大器MAX9728A。MAX9728A评估板配置为具有-2V/V
的外部增益，采用2.7V至5.5V直流单电源供电。MAX9728A
每通道向16Ω负载提供42mW驱动，或向32Ω负载提供
63mW驱动，具有1%的THD+N (VDD = 5V)。

该评估板还可配置成音频线驱动器，单电源供电时，可为
10kΩ负载提供2VRMS驱动。有源低通滤波器可对MAX9728A
进行补偿(参见MAX9728A作为线输出放大器(可选配置)部
分)。配置为线驱动器时，推荐采用的所有无源元件都包
含在MAX9728A评估板的材料清单中。

MAX9728A评估板也可用来评估固定增益、DirectDrive立
体声耳机放大器MAX9728B。若要评估MAX9728B，请在
定购MAX9728AEVKIT时索取MAX9728BETC免费样品(详
细信息，请参考评估MAX9728B部分)。

关断控制

跳线JU1控制MAX9728A IC的关断引脚(SHDN)，跳线短路
器的位置参见表1。

布局考虑

若要使MAX9728A获得最佳的音频性能，须遵循以下布局
指南。MAX9728A评估板采用两个地层，可最大程度地降
低耦合到音频信号的电荷泵开关噪声。这两个地层星形连
接到一点(GND焊盘)。电容C1、C2和C3应尽可能靠近IC放
置。采用短且宽的布线将IC的电源引脚接至电源电压。

评估MAX9728B

MAX9728A评估板可对MAX9728B进行评估。MAX9728B是
MAX9728A的-1.5V/V固定增益版本。若要评估MAX9728B，
应将U1替换成MAX9728BETC+ IC，并按表2所示更换元件。
该评估板仅能对配置成耳机放大器的MAX9728B IC进行
评估。

SHUNT POSITION DESCRIPTION

1-2 Amplifier enabled

2-3 Amplifier disabled

表1. 跳线JU1关断选择

COMPONENT MAX9728A MAX9728B

E1, E7 15kΩ resistors 0Ω resistors

E2, E8 30.1kΩ resistors Open

表2. 评估MAX9728B的元件值

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



MAX9728A作为线输出放大器
(可选配置)

2VRMS是通用的音频线驱动电平，最早应用于CD播放器，
目前也广泛用于DVD和机顶盒(STB)接口标准。音频系统
设计人员不能简单地用典型的5V电源驱动线输出级；这
样，输出摆幅可能达不到2VRMS或5.7VP-P。对于这一问题，
传统的解决方案是使用分立电源(典型值±5V)供电的运算
放大器，或采用高压电源(9V至12V)。这一输出电平要求
增加了系统电源的额外成本和复杂性。Maxim的DirectDrive
架构能够在+5V单电源(甚至是+3.3V单电源)供电时获得
2VRMS的输出，降低了系统成本和元件数目。

当MAX9728A作为线驱动器为立体声设备提供输出时，这
些立体声设备由数模转换器(DAC)作为音频输入信号源，

可以在信号到达负载之前消除由DAC输出产生的高频量化
噪声。这些高频噪声能够导致线输入设备的输入级超出摆
率限制，或使器件之间的电缆产生过多的EMI辐射。

MAX9728A评估板还可配置为带有有源低通滤波器的线驱动
器，抑制DAC产生的高频量化噪音。图1所示为MAX9728A
配置了2极点Rauch/多级反馈滤波器，具有6dB的通带增益
和27kHz的-3dB (低于通带增益)截止频率(增益与频率的关
系曲线如图2所示)。

为了评估MAX9728A评估板在线驱动器、有源低通滤波器
配置下的工作性能，应按表3所示更换无源元件。出厂时
MAX9728A评估板的材料清单是按有源低通滤波器配置的。
耳机放大器配置参见图3。线驱动器配置参见图4。
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LEFT
AUDIO
INPUT

RIGHT
AUDIO
INPUT

OUTL

INL

INR

OUTR

MAX9728A

7.5kΩ  7.5kΩ  

7.5kΩ  7.5kΩ  

15kΩ 

10kΩ 

10kΩ 

15kΩ 

1200pF

1200pF

220pF

220pF

LINE IN DEVICE

STEREO
DAC

1μF

1μF

图1. MAX9728A线输出放大器和滤波电路配置
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DESIGNATION

COMPONENT VALUE
FOR HEADPHONE

AMPLIFIER
CONFIGURATION

COMPONENT
VALUE FOR LINE

DRIVER
CONFIGURATION

E1, E7 15kΩ resistors 7.5kΩ resistors

E2, E8 30.1kΩ resistors 220pF capacitors

E3, E9 0.47µF capacitors 7.5kΩ resistors

E4, E10 0Ω resistors 1µF capacitors

E6, E12 Open 1200pF capacitors

E5, E11 Open 15kΩ resistors

表3. MAX9728A评估板有源低通滤波器配置
MAX9728A ACTIVE FILTER GAIN

vs. FREQUENCY

FREQUENCY (Hz)

GA
IN

 (d
B)

100k10k

-30

-25

-20

-15

-10

-5

0

5

10

-35
1k 1M

RL = 10kΩ

图2. 线输出放大器的增益与频率关系曲线图
(VDD = 5V, AV = -2V/V, f = 1kHz至100kHz, RL = 32Ω)
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J1

C1N

PGND

C1P

SGND

INR

SVSS

VDD OUTL OUTR

PVSS SHDN

VDD

1 2 3

E1
15kΩ

E5

E6

INL

SVSS

E2
30.1kΩ

E8
30.1kΩ

E7
15kΩ

E9
0.47μF

E10
0Ω

OUTL

JU1

INL

MAX9728A

U1

C4*
10μF

C3
1μF

C1
1μF

*SYSTEM-LEVEL REQUIREMENT

= NOT INSTALLED 

C2
1μF

E3
0.47μF

E4
0Ω

PVSS

OUTROUTL

VDD

GND

E12

E11

OUTR

INR

图3. MAX9728A评估板原理图(出厂时配置为耳机放大器)
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J1

C1N

PGND

C1P

SGND

INR

SVSS

VDD OUTL OUTR

PVSS SHDN

E1
7.5kΩ E5

15kΩ

E6
1200pF

INL

SVSS

E2
220pF

E8
220pF

E7
7.5kΩ

E9
7.5kΩ

E10
1μF

OUTL

INL

MAX9728A

U1

C4*
10μF

C3
1μF

C1
1μF

C2
1μF

E3
7.5kΩ

E4
1μF

PVSS

OUTROUTL

VDD

GND

E12
1200pF

E11

OUTR

INR

15kΩ

VDD

1 2 3

JU1

*SYSTEM-LEVEL REQUIREMENT

图4. MAX9728A评估板原理图(可选则线驱动器配置)
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图5. MAX9728A评估板元件布局—元件层 图6. MAX9728A评估板PC板布局—元件层

1.0" 1.0"

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



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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M Quijano

图7. MAX9728A评估板元件布局—焊接层 图8. MAX9728A评估板PC板布局—焊接层

1.0" 1.0"

MAXIM北京办事处
北京 8328信箱 邮政编码 100083

免费电话：800 810 0310

电话：010-6211 5199

传真：010-6211 5299
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