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MAX13331 Evaluation Kit

General Description

The MAX13331 evaluation kit (EV kit) is a fully assem-
bled and tested surface-mount circuit board that evalu-
ates the MAX13331 DirectDrive® stereo headphone
amplifier. DirectDrive eliminates the two large DC-
blocking capacitors typically required between the out-
put of the amplifier and the headphones. The
MAX13331 EV kit includes two RCA phono jacks on the
input and a 3.5mm headphone jack on the output to
facilitate easy connections to the circuit board.

The MAX13331 EV kit can also evaluate the MAX13330
IC. This requires the IC replacement of U1.

DirectDrive is a registered trademark of Maxim Integrated
Products, Inc.

Features

No DC-Blocking Capacitors Required

4V to 5.5V Single-Supply Operation

Adjustable Gain (MAX13331 Only)

125mW Per Channel into 32Q at 0.01% THD+N
Shutdown Control

Ultra-Compact Solution

Low-Profile (1.2mm, max) Design

Lead(Pb)-Free and RoHS Compliant

Fully Assembled and Tested Surface-Mount Board

® & & 6 O o O o o

Ordering Information

TYPE
EV Kit

PART
MAX13331EVKIT+

+Denotes lead(Pb)-free and RoHS compliant.

Component List

DESIGNATION | QTY DESCRIPTION

DESIGNATION | QTY DESCRIPTION

1uF £10%, 16V X7R ceramic

J1 1 3.5mm stereo headphone jack

C1 2 o, | capacitors (0603) JUT 1 | 2-pin header, 0.1in centers
Y Murata GRM188R71C105K Not installed, 2-pin header, 0.1in
TDK C1608X7R1C105K Ju2 0 ' T
centers
1000pF £10%, 50V X7R ceramic OUTL, OUTR, _ - .
03 G4 C11 3 capacitors (0402) SGND 0 | Not installed, miniature test points
. Murata GRM155R71H102K
TDK C1005X7R1H102K P4 4 | RCA phono jack (side-entry PCB
mount), white
1pF +£10%, 10V X7R ceramic : :
o5 C7 8 3 capacitors (0603) P2 ’ RCA phono jack (side-entry PCB
e Murata GRM188R71A105K mount), red
TDK C1608X7R1A105K R1, R2, R5 15kQ £1% resistors (0402)
O1UF +10%, 16V X7R ceramic R3, R4 2 22.6kQ £1% resistors (0402)
capacitors (0402) Automotive DirectDrive headphone
C6, Co, C14 8 Murata GRM155R71C104K U1 1 | amplifier (16 QSOP)
TDK C1005X7R1C104K Maxim MAX13331GEE/V+
10uF +10%, 10V X7R ceramic — 1| Shunt
C10 1 | capacitor (0805) — 1 | PCB: MAX13331 EVALUATION KIT+
Murata GRM21BR71A106K
0.01pF £10%, 50V X7R ceramic
C12,C13 2 | capacitors (0402)
Murata GRM155R71H103K
W AXI/W Maxim Integrated Products 1

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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MAX13331 Evaluation Kit

Component Suppliers

SUPPLIER

PHONE

WEBSITE

Murata Electronics North America, Inc.

770-436-1300

www.murata-northamerica.com

TDK Corp.

847-803-6100

www.component.tdk.com

Note: Indicate that you are using the MAX13331 when contacting these component suppliers.

Quick Start

Required Equipment
e One pair of 8Q to 32Q headphones

e One variable DC power supply capable of supply-
ing between 4V and 5.5V at 500mA

e One stereo audio source

Procedure
The MAX13331 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) Plug the headphones into the 3.5mm headphone
jack (J1).

2) Ensure that the stereo audio source is turned off.

3) Connect the disabled stereo audio source through
the RCA phono jacks (P1 and P2).

4) Ensure that a shunt is installed on jumper JU1.

5) Connect the 4V to 5.5V DC power supply to the
VDD and PGND pads.

) Turn on the DC power supply.

) Verify that the audio source level is low.
8) Enable the stereo audio source.

)

Verify that the audio source signal is clearly heard
from the headphones.

_Detailed Description of Hardware

The MAX13331 EV kit is a stereo, single-supply head-
phone amplifier. The input impedance is 15kQ. The
-3dB corner frequencies are approximately 10Hz and
greater than 22kHz and are dependent on components
R1/C1 and R2/C2. The MAX13331 EV kit has a gain of
approximately 1.5 and can be powered with a 4V to
5.5V supply

The EV kit provides two RCA phono jacks (P1 and P2)
to facilitate the connection of an audio source. In addi-
tion, both outputs (OUTL and OUTR) are routed to a
stereo headphone jack (J1), facilitating output monitor-
ing. Shutdown control of OUTL and OUTR is also pro-
vided through jumper JU1.

Shutdown Control
The MAX13331 EV kit provides jumper JU1 to disable
the outputs, OUTL and OUTR (see Table 1 for shut-
down shunt positions). Both OUTL and OUTR are rout-
ed to the headphone jack (J1).

Layout Considerations
To optimize the audio performance of the MAX13331, it is
important to follow these layout guidelines. The MAX13331
EV kit uses two ground planes to minimize switching noise.
The two planes are star-connected at one point (JU2 pad).
Capacitors C5, C6, C8, C12, C13, and C14 should be
placed close to the IC. Refer to the MAX13331 IC data
sheet for additional layout considerations.

The MAX13331 EV kit is a four-layer design, but it is
possible to design the MAX13331 circuit on to a two-
layer board. For a two-layer design, optimize the signal
and power ground planes by maximizing the area and
connecting each plane, as close as possible, to its
respective IC pin.

Table 1. Jumper JU1 Function

SHUNT POSITION
Installed

DESCRIPTION
Outputs enabled
Outputs disabled

Not installed

MAXI
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MAX13331 Evaluation Kit
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Figure 1. MAX13331 EV Kit Schematic
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MAX13331 Evaluation Kit

1~408-737-7600 WWW.MAXiM-IC.COM
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Figure 2. MAX13331 EV Kit Component Placement Guide—Component Side

Figure 3. MAX13331 EV Kit PCB Layout—Component Side
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MAX13331 Evaluation Kit

Figure 4. MAX13331 EV Kit PCB Layout—Internal Layer 2

Figure 5. MAX13331 EV Kit PCB Layout—Internal Layer 3

MAXIM
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Figure 6. MAX13331 EV Kit PCB Layout—Solder Side
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Figure 7. MAX13331 EV Kit Component Placement Guide—Solder Side
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MAX13331 Evaluation Kit

Revision History

REVISION | REVISION PAGES
NUMBER DATE DESCRIPTION CHANGED
0 3/09 Initial release —

Updated schematic and PCB layout diagrams with routing changes on jacks P1 and
1 4/09 PO 3-6

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.

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600 7

© 2009 Maxim Integrated Products Maxim is a registered trademark of Maxim Integrated Products, Inc.
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




