19-3203; Rev 0; 1/08

N AKX/

MAX9724A Evaluation Kit

General Description

The MAX9724A evaluation kit (EV kit) is a fully assem-
bled and tested printed-circuit board (PCB) that uses
the MAX9724A IC to drive a stereo headphone in
portable applications. The MAX9724A is a 60mW stereo
headphone amplifier with adjustable gain and
DirectDrive™ outputs. Maxim’s DirectDrive technology
eliminates the need for bulky DC-blocking capacitors at
the output of the amplifier.

The EV kit is configured for a -1.5V/V gain and is
designed to operate from a 2.7V to 5.5V DC power sup-
ply. The EV kit is capable of delivering up to 60mW per
channel into a 32Q load and achieving 0.02% THD+N.

The MAX9724A EV kit can also be used to evaluate the
MAX9724B fixed-gain amplifier. Contact Maxim for a
free sample of the MAX9724B IC.

Features

4 No DC-Blocking Output Capacitors Required
4 2.7V to 5.5V Operation

4 Adjustable -1.5V/V Gain

4 60mW per Channel into a 32Q Load

¢ 0.02% THD+N

¢ Fully Assembled and Tested

Ordering Information

PART TYPE

MAX9724AEVKIT+ EV Kit

+Denotes lead-free and RoHS-compliant.

Component List

DESIGNATION | QTY DESCRIPTION

DESIGNATION | QTY DESCRIPTION

1uF +10%, 10V X5R ceramic OUTL, OUTR, . .
C1,C2, C4 3 | capacitors (0603) SGND 0 | Not installed, test points
Murata GRM188R61A105K R1, R3 2 | 10kQ £1% resistors (0603)
- .
- 1 2;5;;;? (/0021(1)2;/ KSR ceramic R2, R4 2 | 15kQ +1% resistors (0603)
Murata GRM155R61A104K 60mW, DirectDrive, stereo headphone
0.47uF +10%, 10V X5R ceramic Ut 1 |amplifier (12-pin TQFN-EP7)
C5, Cé 2 | capacitors (0603) Maxim MAX9724AETC+
Murata GRM188R61A474K — 1| Shunt (JUT)
JUT 1 3-pin header — 1 PCB: MAX9724A Evaluation Kit+
ouT 1 | Stereo headphone jack (3.5mm) *EP = Exposed paddie.
Component Supplier
SUPPLIER PHONE WEBSITE

Murata Mfg. Co., Ltd.

770-436-1300

www.murata.com

Note: Indicate that you are using the MAX9724A when contacting this component supplier.

MAXIM
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For pricing, delivery, and ordering information, please contact Maxim Direct at 1-888-629-4642,

or visit Maxim’s website at www.maxim-ic.com.
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MAX9724A Evaluation Kit

Quick Start
Required Equipment

Before beginning, the following equipment is needed:

e 2.7V to 5.5V, 500mA power supply

e 32Q stereo headphones with a 3.5mm plug

e Audio signal source

Procedure
The MAX9724A EV kit is fully assembled and tested.
Follow the steps below to verify board operation.
Caution: Do not turn on the power supply until all
connections are completed.

1) Verify that a shunt is installed on jumper JU1, pins
2-3 (IC disabled).

2) Set the power-supply output to 5V.
3) Disable the power-supply output.

4) Connect the power-supply ground to the PGND pad
and the power-supply positive output to the VDD pad.

5) Verify that the audio source output is disabled.

6) Connect the audio source ground, left signal, and right
signal to the SGND, INL, and INR pads, respectively.

) Plug the headphone into the OUT headphone jack.
) Enable the power-supply output.

9) Enable the audio source.
0

10) Install a shunt on jumper JU1 across pins 1-2 (IC
enabled).

11) Verify that the headphones are playing the audio
source signal.

Detailed Description

The MAX9724A EV kit features the MAX9724A IC stereo
headphone amplifier. The MAX9724A features
adjustable gain and 60mW DirectDrive outputs.
DirectDrive generates an internal negative supply
(-vDD) from the positive supply (VDD), thus biasing the
amplifier output. Zero-voltage biasing eliminates the
need for bulky DC-blocking capacitors at the amplifier
output. The MAX9724A operates from a 2.7V to 5.5V
supply with a low quiescent current of 3.5mA. The
MAX9724A comes in a 12-pin thin QFN package suit-
able for portable applications.

The EV kit's gain for each channel is set to -1.5V/V. The
left- and right-channel gain can be adjusted by modifying
the ratio of the corresponding gain-setting resistors R1-R4.
R1 and R2 set the right-channel gain and R3 and R4 set
the left-channel gain. The IC delivers up to 60mW per
channel into a 32Q load while achieving 0.02% THD+N.

2

Test points OUTR, OUTL, and SGND are provided to
easily measure the output signals.

The MAX9724A EV kit can evaluate the fixed-gain
MAX9724B IC, also in a 12-pin thin QFN package. The
MAX9724B features a fixed gain of -1.5V/V. See the
Evaluating the MAX9724B section for more information.

Shutdown (SHDN)
Jumper JU1 controls the shutdown pin (SHDN) of the
MAX9724A that enables and disables the MAX9724A
IC. See Table 1 for jumper JU1 configurations.

Table 1. Jumper JU1 Shutdown Selection

_— MAX9724A

SHUNT POSITION SHDN PIN FUNCTION
1-2 Connected to VDD Enabled
2-3 Connected to GND Disabled

Gain Setting
The default gain-setting resistors R1-R4 configure the gain
for both the left and right channels to -1.5V/V. The gain
can be changed by replacing these resistors with other
surface-mount 0603 resistors. Resistors with a tolerance of
1% or better are recommended for optimum performance.
Use Table 2 and the following equation to select new gain-
setting resistors for the corresponding channel.

Table 2. Gain-Setting Resistors

CHANNEL RIN RF

Right R1 R2

Left R3 R4
RF = -A ¢ RIN

where RIN = 10kQ and A is the desired negative gain.
Refer to the Output Dynamic Range and Maximum
Output Swing sections in the MAX9724A/MAX9724B IC
data sheet for limitations on setting the gain.

Evaluating the MAX9724B
The MAX9724A EV kit can evaluate the fixed-gain
MAX9724B IC after performing the following:

1) Replace U1 with the MAX9724B IC.
2) Remove resistors R2 and R4.

3) Replace resistors R1 and R3 with 0Q 0603 surface-
mount resistors.

The MAX9724B features a fixed-gain of -1.5V/V. Contact
Maxim for a free sample of the MAX9724BETC+.

MAXI




MAX9724A Evaluation Kit
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Figure 1. MAX9724A EV Kit Schematic

MAXIM
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MAX9724A Evaluation Kit
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Figure 2. MAX9724A EV Kit Component Placement Guide— Figure 3. MAX9724A EV Kit PCB Layout—Component Side
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Figure 4. MAX9724A EV Kit PCB Layout—Solder Side

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.
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KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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