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ABSOLUTE MAXIMUM RATINGS

PGND t0 SGND ....oooiiiiiiiicceeeeeeeeee -0.3V to +0.3V
PVpp and SVpp to PGND or SGND -0.3V to +6V
PVss and SVsgto PGND..........oooviiiiiceece +0.3V to -6V
IN_to SGND ....cooooiiiiiiiii (SVss - 0.3V) to (SVpp + 0.3V)
OUT_tOPGND ......coooiiiiiiiiiiieeee -3.0V to +3.0V

SHDN t0 SGND.....vveooeeo.... ...(SGND - 0.3V) to (SVpp + 0.3V)

CIPtOPGND ... -0.3V to (PVpp + 0.3V)
CINtOPGND.....c.oooiviiiiiiiiecie (SVss - 0.3V) to +0.3V
PVDD t0 SVDD e ov

PVSS 10 SVGS . e
Output Short Circuit to GND......ccooviiiiiiiiic

Continuous Power Dissipation (Ta = +70°C)
16-Pin Thin QFN (derate 14.7mW/°C above +70°C)....1176mW

16-Pin TSSOP (derate 9.4mW/°C above +70°C)
Junction Temperature ...

Operating Temperature Range

Storage Temperature Range ...........ccccooeveevin
Lead Temperature (soldering, 10S) .......cccceeviiiiiincancnn.

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.

ELECTRICAL CHARACTERISTICS

(PVbp = SVpp = +5V, PGND = SGND = 0V, SHDN = SVpp, C1 = C2 = 1pF, RL = , resistive load referenced to ground, for

MAX9722A gain = -1V/V (RIN = RF = 10kQ), for MAX9722B gain

2V/V (internally set), Ta = -40°C to +85°C, unless otherwise noted.

Typical values are at Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
GENERAL
Supply Voltage Range VbD Guaranteed by PSRR test 2.4 55 \
Quiescent Supply Current IDD RL = 55 13 mA
Shutdown Supply Current ISHDN | SHDN = SGND 0.1 2 LA
SHDN Input Logic High VIH 2 %
SHDN Input Logic Low ViL 0.8 v
SHDN Input Leakage Current -1 +0.05  +1 HA
SHDN to Full Operation Time tSON 80 us
AMPLIFIERS
Voltage Gain Ay MAX9722B (Note 2) -1.98 -2 -2.02 VIV
Gain Matching MAX9722B, between the right and left channels +2 %
Between IN_+ and IN_-, AC-coupled (MAX9722A) +0.5 +2.5
Input Offset Voltage Vis mV
Between IN_+ and IN_-, AC-coupled (MAX9722B) +1.5 +5
Input Bias Current IBIAS IN_+ and IN_- 50 nA
Input Impedance RIN MAX9722B, measured at IN_ 10 14.4 20 kQ
Eapj:;e()ommon—Mode Voltage Ve 05 +0.7 v
Common-Mode Rejection Ratio CMRR | Input referred, MAX9722A, Ta = +25°C -60 -70 dB
o ) DC, Vpp = 2.4V to 5.5V, input referred -80 -90
(Pﬁggr;“pp'y Rejection Ratio PSRR |f = 217Hz, 100mVp.p ripple, input referred -80 dB
f = 10kHz, 100mVp-p ripple, input referred -50
RL = 16Q, THD+N = 1%, Ta = +25°C 60 70
Output Power Pout mw
RL =32Q, THD+N = 1%, Ta = +25°C 130
Output Voltage Vout RL = 1kQ 2 VRMS
Output Impedance in Shutdown 10 kQ
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ELECTRICAL CHARACTERISTICS (continued)

(PVpp = SVpp = +5V, PGND = SGND = 0V, SHDN = SVpp, C1 = C2 = 1pF, RL = <, resistive load referenced to ground, for
MAX9722A gain = -1V/V (RN = RF = 10kQ), for MAX9722B gain = -2V/V (internally set), Ta = -40°C to +85°C, unless otherwise noted.
Typical values are at Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP  MAX | UNITS
Total Harmonic Distortion Plus THD+N RL = 169, Pout = 56mW, f = 1kHz 0.03 o
Noise (Note 4) RL = 32Q, Poyt = 125mW, f = 1kHz 0.009
Signal-to-Noise Ratio SNR RL = 32Q, Poyut = 20mW, f = 22Hz to 22kHz 100 dB
Noise Vn 22Hz to 22kHz bandwidth, input AC grounded 6 uVRMS
Slew Rate SR 0.5 V/us
Maximum Capacitive Load CL No sustained oscillation 200 pF
Charge-Pump Oscillator fosc 505 600 800 kHz
Frequency
Crosstalk RL = 32Q, V|N = 200mVp-p, f = 10kHz, Ay = 1 78 dB
ESD Protection Human Body Model (OUTR and OUTL) +8 kV
Thermal-Shutdown Threshold 145 °C
Thermal-Shutdown Hysteresis 5 °C

Note 1: All specifications are 100% tested at Ta = +25°C; temperature limits are guaranteed by design.
Note 2: Gain for the MAX9722A is adjustable.

Note 3: The amplifier inputs are AC-coupled to ground through Cin_.

Note 4: Measurement bandwidth is 22Hz to 22kHz.

RERESGE
(MAX9722A, PVpp = SVpp = +5V, PGND = SGND = 0V, SHDN = SVpp, C1 = C2 = 1uF, RL = «, gain = -1V/V, single-ended input,
THD+N measurement bandwidth = 22Hz to 22kHz, Ta = +25°C, unless otherwise noted.)

TOTAL HARMONIC DISTORTION PLUS TOTAL HARMONIC DISTORTION PLUS TOTAL HARMONIC DISTORTION PLUS
NOISE vs. FREQUENCY NOISE vs. FREQUENCY NOISE vs. FREQUENCY
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(MAX9722A, PVpp = SVpp = +5V, PGND = SGND = 0V, SHDN = SVpp, C1 = C2 = 1pF, RL = «, gain = -1V/V, single-ended input,
THD+N measurement bandwidth = 22Hz to 22kHz, Ta = +25°C, unless otherwise noted.)

TOTAL HARMONIC DISTORTION PLUS TOTAL HARMONIC DISTORTION PLUS TOTAL HARMONIC DISTORTION PLUS
NOISE vs. FREQUENCY NOISE vs. FREQUENCY NOISE vs. FREQUENCY
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EEESEREGRSE)
(MAX9722A, PVpp = SVpp = +5V, PGND = SGND = 0V, SHDN = SVpp, C1 = C2 = 1pF, RL = «, gain = -1V/V, single-ended input,
THD+N measurement bandwidth = 22Hz to 22kHz, Ta = +25°C, unless otherwise noted.)

TOTAL HARMONIC DISTORTION PLUS TOTAL HARMONIC DISTORTION PLUS
NOISE vs. OUTPUT POWER NOISE vs. COMMON-MODE VOLTAGE

OUTPUT POWER
vs. SUPPLY VOLTAGE
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(MAX9722A, PVpp = SVpp = +5V, PGND = SGND = 0V, SHDN = SVpp, C1 = C2 = 1pF, RL = «, gain = -1V/V, single-ended input,

THD+N measurement bandwidth = 22Hz to 22kHz, Ta = +25°C, unless otherwise noted.)
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(MAX9722A, PVpp = SVpp = +5V, PGND = SGND = 0V, SHDN = SVpp, C1 = C2 = 1pF, RL = «, gain = -1V/V, single-ended input,
THD+N measurement bandwidth = 22Hz to 22kHz, Ta = +25°C, unless otherwise noted.)

EXIT SHUTDOWN TRANSIENT SHUTDOWN TRANSIENT POWER-UP/DOWN TRANSIENT

_____ - ST e A 1 T
TR S R i o
2/ e ] P 2V
our {our R RN T
500mV/div SOOMV/diy e il

200us/div 20ms/div
F1 T =i
Uim 25 AR
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2 4 CIP | 75A > Fa 7. ERT

3 5 PGND |BEISV R, IS5V RICEHELET,

4 6 C1N 7oA 00708 almsd
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6 8 SGND |EEUS5V K, 52 RICEHELET,

7 9 INR+ |IERERGF VRV, A—FT A F AN
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918 TS DD |7 (334 L I=SGNDIC/ V1 /X2 L& T
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16 2 SHDN |77« 70—, v IO UAND
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Vour -

CONVENTIONAL DRIVER-BIASING SCHEME

GND

-Vpp OR -3V

DirectDrive BIASING SCHEME

1.

RRBRSA/INDEIIRFE
MAX9722A/MAXO722BMD 1. & D ELER

IN-

Rr1”

Rint™

% —

—&— OUT
Ring

Rr2

Rint = Ring, Rr1 = Rr2
*Rin1 AND Rpq ARE INTERNAL FOR MAX9722B.

2.

EENANBR
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RROB—BBFENY K747 FE. HAOERFDC
BE@EE. BREEDFN)DEST/NAPRASET,
BARIATIVIOLYOEFERLTCNWE T, 2DDC
INATRBENY RTA VD OHRTDICIIRBERS

AVFUHHBETT, 5LV FToHAREN

Bald. HUEDODCERNMNY R T# UIIRNDDT.

AEBERBBENHENELEL. NYRTAVRUANY R

TAVT U THEETIEENNHYET,

7 F T LDSFEFEEEHDDirectDrive 7 —F T U F v

TlE. FY—2RUTICEO>THEEEREEZ LR

IBDDT. MAX9722A/MAX9722BMDH 1%ZGNDDIT

STNATRITDZENTEEZT, DCERBA Y

BEIE. XKBEXHAVTFUHIIRETY, 2EDKEE

(220pF. typ)Z > #ZILaAVFUHDRHYUIC,

MAXQ722A/MAXQ722BDF +— R T T 2D

NBEELZIVIIAVFUHHBET, EREEDL

RS, JZXAMPEBL. NYRTATUTD

BREEELN,EELE T, A7 DM

DNTIE. MBEEERFMEID HH X Fr—IRT

BE/aFEMN (Output Power vs. Charge-Pump

Capacitance and Load Resistance)] 7> 7% 58

LTLES W PUTDATY MK, 7o THA

ICIFEDCEENFEL T, /2L MAXO722AM

A7ty MIBEOOMVTHY . 32Q8FEMHAED

INdE. ANYRTHIADIS.60ALLTODCERA

DERELFT, EABEITFTUoHELBLZEDETD

NETOHAIEI. NV RTF )=V (R) =T %&

NY RTAVT U TDODCINA P RABEIC/INA T AT D

EWDEDTLIE. ZOAKIIUTON DL DEEZ

HienlEd,

o 2 —TIIBE v —UICEBEINTHEY, 2D
INATZABRCELDE, AV—=TEHRXTFLTZR
ORI DMEN DY . HEEETNEMICEUET,

e ESDDR/NA UBICIE. 7 TDESDEEHL T X T L
TS RNDHE—DORBICHEWETT, DD,
7> TISESDR/INA DIZ33 T M A KA D2WBEH
HIET,

¢ NYRTAVI Y IBRMDEEANDS A AL
LTERYTDE. RU—TD/NA 7 ZAEEHMOD
WERDI SV REBAIICERKRIND D, 7VTH
BEIDEENIHIET,

s VA UERE—hZHBAELELNY FEY M &
BRI DBEICIE. VA UICIIGNDEENBELE
TYdo ZAV=TDF7TDCINATRIFE. Y1 0D
BREMAEELLEIETAEI).

BEIRIGE
WRDANY KT A4 2P Y TIRARBHEA AT 4
ICIFOZ MY A ZLETTF AU Y MBBETTHEL
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MICROPHONE
BIAS
MICROPHONE
AMPLIFIER
MICROPHONE
AMPLIFIER | I l_"
ouTPUT |
AUDIO h
INPUT
—o—
+
L o
AUDIO MAX9722
INPUT
+
=
- HEADPHONE DRIVER

M3. 1 VRVAE—HEVA IVZBAEDEAY R
Y bR

UTFDOESICT7 o TOBRERSEZFHK L. F—T a7

EEEEZEIBEFNEHIFT,

1) Ny RT#H>EBFOA E—F A EEATTI A,
AT CTHRESND-3dBEEHBZXD/NM/NX T 1)L
HERLET,

1
Fads = 2nR Cout
ZZTE. RUSANY RTH DAV E—F 2 ZATHY .
CoutldEAAV T DETT,
INANRTAIWEZIRFO 2 TIVT R, B—ER
NY RTAVT U TIERATRT, NY RTAUAD
=T 4 FESOHRBDC/NNA P AN =HRTDZEN
TEXT, ZDT1I5DREFIT. BEEMESZRE
IEHDBEENHDIETT, CoutPEZKRELTDE,
COBRZRIIERLEITH. DT HHEMICKENIL
L. &ffilcEUEzd, B4lCCoytF1XEL EFNIC
FORBABRREEDBRERLTCINE T, 100pFHA
7160y R4 2>MD-3dB=IZ100HzT
BEF—FT 4 AREHERICHY . BEESOBREBRREZ
BT ZEITFRELTLES LY,
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Sty hFOM, 5V. EBAJ). DirectDrive.
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LOW-FREQUENCY ROLLOFF

(Rt = 1602)
0
= L
3 Hﬂbg('
R
-6 Irecturive
/¥ T
s 9 £ 330uF
= o [
=
o I A1) S
£ 15
= AT
£ 18 SNSRI
E [
2 33uF
24
27

10 100 1k 10k 100k
FREQUENCY (Hz)

ADDITIONAL THD+N DUE
TO DC-BLOCKING CAPACITORS

THD+N (%)

\ TANTALUM
0.01

O.(;O1 \\ \

ALUMELECSNNN
|

0.0001

10 100 1k 10k 100k
FREQUENGY (Hz)

M4, —MREHD AT UYOEICH T DEERER

Q) EAAVTFUHDEEBHETEENEHTD L.
AT DEERFRBIIBEA —T 1 FESICER%
BB LET, AFUHDU 705 XU3-3dBs
UTOREKBETHEETHY . BERKIIBREMKED
EAELTHIRLET, M5, 2@ 7
FEMENEOTTHD+HNAERL TIVEY, 100HZLART
THD+NA'REBL TWAZ EITFBLTLESE L.
BEEBEREBRBKEODEADEHAGHIND &,
CIFAFA4TZ YT My I MP3, CD. DVD
TL—VREBBAENREERTDR—F TILA—
TAATREBTOF—TAFTBENEBREONET,
DirectDriveffiilC K > CTHADA 7T &HBRTDE.
PLEDOAVF U HICEBET DREAEHREINET,

Fr—IRT

MAXQ722A/MAXQ722BIE. &/ A ZDFv+—IR T
EMRATINET, 600kHZDZ A v F 2 J BRI TTEE
HBEAEIIDNICBZTLNDDT, A—F 1 AESIC
FHELFHA. F/=. 600kHZD R 1 v F > TJRIRENS
AS0KkHzOHBEREICEHEF S LEEA. EDRXAYF
RSANE, =AU/ I—AT RS b
ERTD /A X=RNRICHFN T DAY F T2 —
L—hEE#EEERBITCWNE T, Fr—2RTOD
2AYFIRIN—L—rZFIRITDE. FERVR
DAV —RAVEF 052D E=5Td/d/ 14 Zh
BRICHFIENE T, BEISRKETTA. C2OEE
EiFras, SoE25RK/ 1A XREEZXRITDIEN
TEFI([IZEHELE]SE),

10

M5, BAJVTUTMEEOTER

20w oKy THIE
WMROB—BBEA—T A7 >TTIE. HAOKEI
FUHIIHEES ) /Ry TORAKODERTY, X5— b
TUTEIC, PUTICEoTREI VT IUTIZINA TR
BEX(BE. BREXEDFD)ETTREBEINT T, BERIC.
DYy NIOUBICIEO VT UHIIGNDE THES N
F9, ZDf=H. A7 HICDCIT %L, RE—H
AN DT MEELEF T, MAXQT722A/
MAXQ722BICIZE ARSIV T U HARELD T,
COULEBEIIRELFZH A

F7=. MAXQ722A/MAX9722BIE. T/\A ZRD A BE
NPTV NBREHR T DEENRI) v I /RY T
MEEREHATINET, [TEEBERME]D/ND—
T TIIND—=E 0 BTl RY— MNPy TPy b
FOUBRICDCI T MHIEEAERL RTUFPI NS
DIVMIEKEELBNWZ EERLTNET,
FEAEDT TS —23 0 TlE. MAX9T722A/
MAXQ722B%EREN I 2 7 TDH AT, BFE. BR
BEDOD¥DDDCNA TR &ERHATINET, AF—F
TYTEIC, ANWBEI YT UHIEMAXOT22A/
MAXQ722BD 7 4 — R/Ny Zikinz@ LT/ U 77D
DC/NA P RABEFTHREBSNDDT. ANIAVTFTUHIC
DCI 7 hB'Bfnah, Y v I/RY THEE
LEd, TUTPYTDREY— b7y 2L T, SHDND
T EVERNECNICE D TEREETND4~EEBDIFEE
(80ms~100ms) T BEEET. AHOTAILFIC
EBZHLIET )Y OIRY TEHBRLET,
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vy IOy

MAXQ722A/MAX9722Bld. #F—F 1 #FEBD v
ORI 1— R NEFTOZENTED P Y NITDY
HEEHZCNET, SHONAO—IZTDE, 7o /E
Frv—URVTIDBFat—TIESh, 770N
AVE—=F 2 ZH0KQICERESNT., BEERIEHE
LEd, vy M OE—RTIE. SBEERIFO.1TPA
FTERLZFT, SHONE/N\AIZTDE, Fr—IRUT
31 x=JILEnET,

PIVr—2a gk

BHHE

BEEERET., UZ7NND—T7UJIIHYENDEHE
BELEY, N IT—TRI0RKENIEEIS. EHRE
SHE (Continuous Power Dissipation)] & LT T#Exd
BAE(Absolute Maximum Ratings)| <3 /I(C
LHEHNTWET, FEISUTORTEHT D EN
TEF9,

Timax) - Ta
84A

ZZTld. BURAERI I3V TRESNTIVD
FDIC Tyvaxld+145C, TAlTBELERE. 0jaldT 1 L—
T A TREBOFEE T, fExld BERQFN/ Ny —2
DO jalT+63.8C/WTHY . TSSOP/ Ny or—MigHEIE
99.3C/WT9,

MAX9722A/MAX9722BI3. TEDF+— IRV T
2EDT7 >V TENWS2BEDENHERAZMA TIVET,
EROT7 TV T—2 3V DEIHEMNRE/ NV T—2T
FEINDIEAEZEADEGIE. SVppDERE. &f
A E-F 2 ADBR. BEREDET. FEETN
A ZANDRHEBDEBMONIT NAETNE T, KEXR
HA. BR. ROIZ 2 ML—ZIZEDT /¥y
T—UDERRBIHENSESNI T,
BEREZ B L T. MAXO722A/MAXO722BDIEEN
HEMISIENE T, P23 REN+145TC%
Bade, T—VIREERICE DT THARA
TAE—TILEnET, O2v I3 VEENBCET
oL, TR x—TIbEnE Y., TDD.
EFAHURREIC B NTIZ/ NIV ZAHDNREL T,

epa)

INoDTNARE. V—AMT—ZA(@F v 2ILA
BHEDBE) TELERENMRIESNTNET, 5Lk
RRETII2BD T > TNIF v — DR THh S ERE BRI
SHEBELT. SVssN\Y RIL—ALThHI N REBENELE
L&d, BENBRTLAA—TAAT7T)r—23Y

PbisSPKG(MAX) =

Maxim Integrated

OUTPUT POWER vs. SUPPLY VOLTAGE

[=2)
S

fin = TkHz. T ]
LR = 32Q 1 INPUTS 180°

N
=)

MAX9722 fig06

THD+N = 10% OUT OF PHASE Ve
120 | | A~
= 7
= 100 ~
& v
- W A
5 // |
= 60 = INPUTS
S IN PHASE
1w 2

20

0
24 26 28 30 32 34 36 38 40

SUPPLY VOLTAGE (V)

M6. BAIVTUIhE D TER

T3, ZADESBATRESROMAICENHDDT.
EAHAISBALE Y, K6IS. BEROEMED2D0
BIRLET— 2R TNET, REICIS. BILBEAIEZ
nomiRE T —ADBICHY) T,

EHEEEHLSOMEEANDOBFEHRE

MAXQ722A/MAXQ722BMDZE DDA, RNEFTER
ENS5BERBE(PVss)Td ., ZDEREIFTIZ VR
BEHDLANIEBZXTWNET, =L, TDPVss%E
FRL T, PVsshS5MADEREHRAEFRHENT. D
FINA BRI DIENTEEFT, ZORA%E
Bx2E ANYRITAT U TOBEICEZELERIZL
F9, EBENE 7T =233 LCOED 2 —-ILD
AV SRANERAEIDIEERELTY,

PVssldPVpplliFIBEEAIL . ZEMMEETIIHY £ Ao
PVgsh o fthdD 7 /1 RICBREHE T D553, Frr—2
ROTHAAVE—F U 2BEEZEBTIRENRHUET,
Frv—URVYTHAAVE—F 2070y ME.
[ZEHERFEIICEE INTNET, RELERZ
B3ICE. WWFOFv—Ry VT o yaERLET,

UVLO

MAX9722A/MAX9722BlE. BREEN?2.2V (typ) U
TOBEIC. T/INA ZADEELENKLDIZTDUVLOH
BEABACTLVET, TOMAEICKY . BEETRERT
HEEYICBEEL. NYTUDBREHNBEILESNET,
EFREENUVLORL Y IILRICET D &
MAXQ722A/MAXQ722BDF v+ — IRV Fgsy—
Fran, 7UINOERESBLS THONET,
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MAX9722A/MAX9722B

Sty hFOf 5V, ZEBAT. DirectDrive,
130mWXTFLANY KIA42P27

BBGRDER

ABD711%

ABDBRRNEEEIC. AADTVTFUHCND. AB
EENODCNA TP RERETDNANRA TIN5 %
B L £ 9 ([1ZEEERER]SB), ACEESI VT
c&DT. TNNA RIESETwBEIEDCLNIUIZ/NA TR
TDIENTEZT, BRAVE—F2IHEOD
BEIE. NANZXTA4IFD-3dBRIGMUTFICEDT
XRHLNFET,

1

fagg = ———
3d8 21‘CR|NC|N

f 3" URBREREBARMZXEBICTESLDIC. CnE
BIRLF£9, MAXO722BDi5E L. DCESIFMHE(DC
Electrical Characteristics)RICEESH N T\DLDIC
RINDEZFEBLE T, f3gpem<HKELITEDE.
TINA ZADBERICEICHEZRIZLET, YFILP
TIVIERGE, REXRGRMOFEGROI VT U %
FRALET, EF7IVvIRESERFEHOO T T,
RERMCEANBRIDBENLHIET,

FrY—IRTAVTUHDER

MR REL I DICIE. 100mQMTFDESRO IV 745
ZEALET, BESROES I v oAV TUHZ2ER
ToE. FY—URYTOHADEBRITRERICHH
cnFd. REEEFETHEZRELT DICIS.
XTREBURMN I T U ZERBIRLE T, RITICHERE
A—=H—=BFHL TN,

2347 7 (C1)

722473307 CY)DEICED>DT, Fv—2
RT7oamlLFil—raryEHMDEBERNEEE
ZTET, CIOENNESTEDE, +RBERRZAT
HEHETDEOHDT/NA ZEANMBET L. BHEED
BEEEDELET, C1OBEELEITSE. BFELF2
L—2arvhsESn, Fv—2RTEHADEBRY
HOREITETLE T, [REBERFMEIOIEN X
Fr—URVTBRE/AEER(Output Power vs.
Charge-Pump Capacitance and Load Resistance)]
275U T 2S00, 1WFAEDIESIE. ZA VY F
DOF M E. CITRUC2DESRICKE>D>TERAENE T,

K=V RIVF Y (C2)

R—IL ROV FUHDEEESRIE. PVssD!w TIL%E
BEEALET, C2OBEAS<THE, HAUYTIL
FETLET, BEIC. C2OESRENSLKTHE,
Uy TIVROEAERNAELICERLET, BAES

F1. #HRIAVFUOHREA—-NH—

Rr
AVAVAY
Rin
LEFT INL- MAX9722A
AUDI0 —\\V/\/ -
INPUT ouTL
e N+ |,
e INR:_[ C
= OUTR —
RIGHT R INR-
AUDI0 —\ N\ -
INPUT
Rr
AVAAY

X7. MAXO9722ADR|{SE&E

LNIVAMBEWS R T ARTIREVENBEBEERT D
ZENTEEY, MEEBERFEIOED & Fv—2
R TBS/AREHEH (Output Power vs. Charge-Pump
Capacitance and Load Resistance)l 7> 7% &8
LTS,

EBRBNANZAVT Y

BENANZOAFT 2 (CI)ICKDT, BIEOHS
A= ZHMERB L. MAX9722A/MAXQ722BMD
Fv—RVTRAYF OISO FDOEED
BFLEd, C1EFLMEBDC3TPYppZE/NA/NZAL.
PVpp R UPGNDisHF ICHEBRISE VI BICEBL £,

PrTHE

MAXQ722BMDFEIF. RBEFT-2V/VICERESINZ T,
MEBEREEMIITRTTNA XICABENTINDDT,
AT ITHBEHEERIDIENTETET,
DirectDrive& &2, REREMBICE>T, 77
B AT DDICH T HSEO/NEIUFI T LA
MEBELBEWNY R TIHA TP THAERLET, IV
FUTORRIZ. Fr—RTRIC2HE. A—TFT A4 A
ANEERIC2E. BRNA/NZBICTETT ([1E5
EEEIER] =S MR),

MAX9722A7 > 7 DHBIE. HT7IRENTNDEDIC
ABMTHRESNET T, ZDOMEIF. MTFORXTKD
5NE9,

Ay = -REe/RiN

10kQM T 4 — R/ OIBREZEREIRL £ 9, 10kQLAS
DETIEIADNATIAERICED>THAA T Y b
BEEAEMLT. BFADODCERAHEMEALFT,

SUPPLIER PHONE FAX WEBSITE
Murata 770-436-1300 770-436-3030 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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Sty DML,

130mWRXFLANY FZ4>27>27

5V. Z8A 7. DirectDrive.

AVAVAY,
MAX9722A
LEFT
Al —\\V\/ -
INPUT
— +
SHDN Ry PEREVAN
AA
—+
RIGHT
AUDIO—\/\/\/ - R
INPUT 2
AVAAY =

JEVE— R

NYRTHADv Y OEMOBER(/ — Ty IPC,
T2 MY TPC. RURTLAL—/\) EDEHEAD
A VHNDELTHERTDE. BT o RBOEMNE
ICEKDTISZUVRIL—TEBEDTIZ REBRD
FNDEETDEEHNHIET NYRTA)H—2&
TINARTZ RREDEZ=EHL. EITD 3T
E-—RANZEERT D/=HIC. MAXO722ADINR+
BRUINL+ AN ZEGEL X T (RB8ZMR), Ny RKT#H >
Dy ol)y—2E TINA ZDOSCGNDEDIEIR A EES %=
BLT. INR+EINL+ZEHRELEZ T, OB E— RBFREZE
RE{LTDICIE. R1ERN. RURERFEAN'B LED
IEMAaFERLET, MAXO722BMIZEIF. Ry = 15k
Q. RF = 30kQT79d, SGND&ERoEDEICOV T
TZEEML T, DC CMRRZELL 9 ([MEZE S ED
BISRB), 777 RgEAREBEDIBSIE. INR+RD

8. JEE—RBEHADICEO>TIZV RIL—T
J A Z&RE

INL+ZSCGNDICE#ZE#HR L £,

AEVE—R /A XBE

FEANATT7AVIATLANDSA VEHELTER
EINBDANYRTAVITY RNEE EAIT/— B
TJyoAvE1—49( SRy EANET VS

EXAMPLE CONNECTION: Vi = Vauno
Vaupio GND NOISE COMPONENT IN
/\/\/\/ OUTPUT = Vnoise/2
oie v VNoiSE/2
REF_IN = VNOISE
VNoISE 010
! o 0100 RESISTANCE FROM CABLE SCREEN
IMPROVEMENT FROM "« 0.10Q2 RESISTANCE DUE TO GND CABLING AT RECEIVER.
ADDING MAX9722 WITH o VoisE REPRESENTS THE POTENTIAL DIFFERENCE BETWEEN
SERIES RESISTANCE  THETWOGNDS.
MAX9722A

[ Vi =Vaubio + (VNoisE x 0.98)

Vaupio

GND NOISE COMPONENT IN
OUTPUT = Vigisg/100

RESISTOR IS
INSERTED
BETWEEN THE
JACK SLEEVE
AND

GND =9.8Q

i CURRENT FLOW (IN SIGNAL CABLE SCREEN) DUE TO Voise

+ * NOISE COMPONENT IN THE RECEIVER OUTPUT IS REDUCED BY 34dB

i 980 RESISTOR ADDS TO HP CROSSTALK, BUT DIFFERENTIAL

~— VRer_IN = (VnoisE x 0.99)

0.1Q

SENSING AT THE JACK SLEEVE CORRECTS FOR THIS (ONE CHANNEL
ONLY SHOWN). '

IS GREATLY REDUCED.
OVER THE PREVIOUS EXAMPLE WITH THE VALUES SHOWN.

M9. AEVE— R/ A XBRE

Maxim Integrated
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MAX9722A/MAX9722B

Sty hFOf 5V, ZEBAT. DirectDrive,
130mWXTFLANY KIA42P27

(L=, BR)DELSHE2T /N1 ZBDEHN L IER %
HOICRLTWLWET, ERTIE. 2DDGNDEEBD
EEZ(VNOISECRE)ICE DT, BARAMN2T/NA ZBD
T=TWRO)—=2%FNEd, DD, A—FTA47F
20— —=TIA 2V E—F  2ADDEBDEIEE
7 TDOGNDEKICEY ., LI—/NAIT/ A ZDEY
OT7 Y THRETDIBENHBYET,

(FHEICRT D) Drv v oITy hE/—NTY D
PCOGNDEICA VE—F X EZEBATDE, #IIEXT,
ZhiZi3. IFTOMRERLHY FT,

T—TJIVZ )= D(GNDERIEICLD)ER
BRL. Z2ICBUZET,

ZNIZEK DT, MAX9722A/MAXQ722BDEEN & A'.
Lo—/N(7U )RS RBGND /A X#ERT D
ZENTEET,
E5—FOMRIF. (v YIGNDUFY—VIlHERE
BATDZET)EBNY R Dy otaHE=EL T
ANYRTHAVIOXN—=OHBEINDZETYT, K9
IIINF P RILDADBRRSNTINET,

HOIISEMDOBER A N DIRRSN TN T AN
A—TAFZFENFHTDDEINY RTF VDT
& —=IEMEND M EDEIHRRADHATY , BEIC
[SUT. COERZA—T 4 A XIIIDNISVEIRET
ESDRICNANRT DI ENTEDILICEELT
<2E. TOEMEBENRDLERIT. B E-F R
BREOREFTIINY RT4 2T THFDRAHN
AAVITDHABMBICEODTRIWVE T Ny RTH Y
& —2ERIS. COBROBEELTHIRLE T,

ik ghaN

EEBRE—HFPVT

BREBEIECE—HIE. R—TJIBEFHEBICSRE
YOO RERHBIDZZENTEET, 2L EE
ZE—=HIZ. BMEEELANILVEERK T DHIC.
2AE—HIL AV NTARERBERAT(BVpplA )%
BEVWEELET, R—yJILHBBEOTRIE. MEE.
BERKEETY., NyTUTHEHETDDT. /XD
TUTNSIEEBRE—HERET DD DHEER AT
HRIETDIENTEZFEA. —HA. MAXO722M
DirectDrive 7 —F 7 U F v I3, SVOE—EBFETHE
LEMS. BR12Vp pCEBIAE—HERHNTDHLDIC
HEIDIENTEEY,

257 LADMAXIT 2213+ 5VERBEZEINT H &, -5V
EBREEEEER I DRETF v —IR TamaTIHET,
MAXQ722D&HAIE. 6Vp p&ERA VT T2 EH
TEZF9d, INT. FERE—HEEHTDDIC+HHE
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10kQ
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MNAXI
MAX9722A

B10. MAX9722MDBTL#ERK

TOTAL HARMONIC DISTORTION PLUS
NOISE vs. OUTPUT VOLTAGE
100

FEVpp =5V

- Ay = -1V
10 EouTpUTS DRIVING =
E PIEZOELECTRIC SPEAKER

MAX9722 figi1

—

0.1000

THD+N (%)

=1kHz ”

0.0100 [

=1=20Hz o
] 3

0.0010 =

f=100Hz i

2 4 6 8 10 12 14
OUTPUT POWER (mW)

0.0001

o

H11. MAX9722|CH1TDTHD+NE B AEEE DEAER

BEtHUET, SUBLWHNBEEEELIEEE.
MAXQ722A% 71w SEHBERFBTL) 7> TELT
BRETDE(E10), BFHLrLRDIEAHNDRAITH
12Vp plo B8 L 9, BTLER TIIMAXI7220
AF v RIEIYRIT U TELTHEL, T/NXA D
FBOBRE. AE—HDEBDOBRE. £F ¥ 1ILAD
ESOR®EFTNET, EF v RIEIZF 451
JAO7ELTRES N, BF v RILHEADREE
AE—HDMBEDOREZTNE T, SRBREERNREZFEDT
EFvRIONBERETDE. KOEHEBYA
YYUFUINERRLET,
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TOTAL HARMONIC DISTORTION PLUS
NOISE vs. FREQUENCY

10 N
FVpp =5V 4
Ay = -1V 5
1 | Vout(p-p) = 2V :
FOUTPUTS DRIVING
| PIEZOELECTRIC SPEAKER
< 01
=
= 7
= 001
4
0.001 ud
0.0001
10 100 1k 10k 100k

FREQUENCY (Hz)

H12. MAX9722|C51F72THD+N & FRE & DR

MAXQ722lEPanasonic WM-RE7TAIXERXRE—HT
HEIN., ZORBRTEONITHD+NRIEARRINT
WEIT(ETTRURI12), @MRTIE. BREAEMT S
[ZDONT. THD+NAMEAR T D EITFBLTLEE L,
CDIEBRIIEEAE—HOBEERENERERT. AR
BINTBICDNT. RE=HDA 2V E—5F 2 ZIHAME T L.
TUTDERHEENBRLET,

5. RAE—ADBEERHMICE DT, MAX97224%
AEEICLKLDBEHUETT, ChoDHERT
MAX97221Z. WM-RE7TADERENRFICALZEMEETRL
FUlce Do TIVBA VIO /BREIREIE—HE
BIICEBATDIET, RE—HDBEAET V'S
BBl TERZ#HFLANOERREHTT /N2
HAMKWI0QDEMATEZELIENTEFTT,
MAXQ722IdWM-RE7TATEZELFEATLIEA,
BER2BHEFDODRAOAE—ATIIZELEEEE
EESmOPRERR T DIEENHY FT,

L1790 FRUEN

BHELA 70 ~EEI, HEEORBELICRATRTY,
T RERDIIVIRA > N TPGNDESGND %A
BHRLIEd, Fr—IURT(C2RUCI)ICEAET S
285 %PONDEICEB L E T, D7/ 51 ZIZPVpp
RUSVppE#HEHELEIT T, COFT/NA XIIPVgsR T
SVssZ#EHELEZ T, MBRED/NANNIE, Fv—2
RoTAVFoHOC2RUCIAEFEOTCRIRT DI EN
TEFZI([ZEHELREEISR), JTFTHDC2RY
C3ZZDTNARICTEDRITHEHELTCEELE T,
SGNDRUF—T A A ESRE LD ML —X/EBmH D
Bin<T. PGND. RUORAYFUI NPT MR
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500mV/div

4us/div

500mV/div

2us/div

X13. MAXQ72200B=HAaREEMLR
@IxIr Ty, (b)xET YD
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wF 10k

e

INR

s

OUTR

10Q

INL

-+

OuTL

MAX9722A

100uH
%mg "
%om ‘

14, #®ZEREICK O TREMZME L
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MAX9722A/MAX9722B

Sty hFOf 5V, ZEBAT. DirectDrive,
130mWXTFLANY KIA42P27

DRATFLTATPIS L
o.mFr
T
AVAVAY;
0.1uF 150
INR
— W o
PVop OUTR-
o Ao 4 =
T o
A ouT = SHON
0.1uF  15¢0 OUTL-
1 MAX4060 | N OUTL
BIAS CODEC 15kQ2 Voo
AVAVAY;
2.2kQ Vop 10kQ
01uF l
IN
IN+ i Voo
|_ " L3 10k
01 o Maxest 100K
100kQ2 —

IN+ T/\/\/\/—ib
0.1uF
SHON INL+ =

A

1uF —
— —{m maxgzzop ouTL
1uF
Yoo L OUTR
PVss
PVop SVss
1uF SVoo = 1uF
H c1p CIN n

L

Mxrd o2 bL—REEMLET, L1770 A RIC
DU\TIE. MAX972205HE+ Y hESRL TS,
SERQFN/NNY T =23, NI —2UDBEMEZR £
TOEEMBA/NRILZRMBLTINE T MAXO722A/

MAXQ722BICILENMMAKEEISRETY . REMM
INRIVIZ. GND®SVpph il c<iEsly. EE
I8E/ N R ILZEGNDSVpplc it LA NT<EE 0,
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vy FFOME, 5V, EBAK, DirectDrive,
130mWRTFLANY F2A420727

gcc.L6XVIN/VSecL6XVIN

=S (E D%
2477055V iy
e I
3 CHANNEL |_
3 AUDIO IN _|
1uF
{l; 1 9,13 16 J:_ 14
(3) (11,15) @ = (16)
PVpp SVpp SHDN
12
< ouTL | (14)
UvLO/ HEADPHONE
2 SHUTDOWN JACK
@ |cip CONTROL
0l —— CE@&%E - CLICK-AND-POP
F=T o SUPPRESSION
4
®6) [CIN ’\S\ﬂ
SGND
+ 10
OUTR | (12)
MAX9722A
MAX9722B
PVss SVss | PGND SGND INR+ INR-
5 1 3 6 7 8
(7) (13) [ (5) (8) ) (10)
21— __—_C
1uF IN
T RIGHT ~ 1uF
_l_ CHANNEL
N =  ADON _|
*FOR MAX9722A, Ry AND Rr ARE EXTERNAL TO THE DEVICE.
() FOR TSSOP PACKAGE.
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MAX9722A/MAX9722B

Sty hFOM, 5V. EBAJ). DirectDrive.
130mWRFTLANY RKZ2A20727

EVEE
TOP VIEW 2z23
e 1] © [16] INL- Ifl Ifl = IEl
SHON [ 2 [15] Svop PVoo [ 1] (12 | out
Pvoo [ 3] [14] outt et 2] (11 ] svss
CiP | 4 MAX9722A 13] SV MAX9722A
[4] iXor5s [13] svss PenD [ 3] piivoroos 10 OUTR
PGND [ 5 | [12] ouTR o [ 7] [ svoo
CIN 6] [11] svop
PVss [ 7] [10] INR- |:| |Z| H |:|
SGND [8 | [9] INR+ £z < ¢
TSSOP THIN QFN
Fv JiEH

TRANSISTOR COUNT: 1100

PROCESS: BICMOS

18
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vy FFOME, 5V, EBAK, DirectDrive,
130mWRTFLANY F2A420727

NYr—3

(CDT—52—MIBHEIN TSN T— OIS, BFRARBRESNTIND EIFRY Tt A, IO/ VY T— BRI,

http://japan.maxim-ic.com/packagesz ZEB T =\,

1. DIMENSIONS D AND E DO NOT INCLUDE FLASH

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.5mm PER SIDE

3. CONTROLLING DIMENSION: MILLIMETER

4, MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE

. ‘N REFERS TO NUMBER OF LEADS
THE LEAD TIPS MUST LIE WITHIN A SPECIFIED ZONE, THIS TOLERANCE
ZONE IS DEFINED BY TwO PARALLEL PLANES. [ONE PLANE IS THE SEATING PLANE,
DATUM [-C-); THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-]1 IN THE
DIRECTION INDICATED

3 21
3 COMMON_DIMENSIONS
% [ MILLIMETERS INCHES
L[ MIN. MAX. MIN. MAX.
G} A| — | 110 043
A | 005 015 | .002 | .006
H A2| 085 095 | 033 | .037
b | 019 030 | 007 | 012
i | 019 025 | 007 | .010
c | 009 020 | .004 | .008
| 009 014 | .004 | .006
D |SEE VARIATIONS |SEE VARIATIONS
10E VIEW BOTTOM VIEW E| 430 | 450 | 169 [ 177
e 0.65 BSC 026 BSC
H| 625 | 655 | 246 | 258
3 SEE DETAIL A ¢ L | o050 070 | .020 028
l— f e —— . N [SEE VARIATIONS |SEE VARIATIONS
iaTe = amiatan I I 5 ~__{ el oo [ & [o [ 8
\_a o.10[c gf; NG 1
PDA M \_SEATING E—-‘
PLANE
SIDE VIEW END_VIEW JEDEC VARIATIONS
MO-153 | N MILLIMETERS INCHES
b MIN. MAX. MIN. MAX.
025 —! b1 AB-1 [14|D | 490 510 | 193 | 201
s o -, e
N T | AD 24| D[ 770 | 7.90 | 303 | .31l
~ cl ¢ AE 28| D | 960 | 980 | 378 | .386
BASE METAL —{ =t
DETAIL A LEAD TIP DETAIL
NOTES:

PROPRIETARY INFORMATION

TITLE:

PACKAGE OUTLINE, TSSOP 4.40mm BODY

DOCUMENT CONTROL NO.

21-0066

REV.

F

APPROVAL
A

TSSOP4.40mm.EPS

gccL6XVIN/VSCL6XVIN
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MAX9722A/MAX9722B

vy PO, 5V, EBAJ, DirectDrive,
130mWRFTLANY K732 P27

NYT—I(RE)

(COT—Fo—RMIBEINTIVD/NY T —
http:/japan.maxim-ic.com/packages# Z ST =\,

— 02—
A Woex AREA P22
(D/2 X E/2) " PIN #1 1D
| TTIOT
E/2 =T T
€22
¢ —F. Ll 3] N X E] E§ 1 e
 —
C L
=ala] DETALL A-/ ., 1
P =EE H
— (ND-1) X [E]
BOTTOM VIEW
A, € €
[Z]o10]c (R IS OPTIONAL)

SEATING PLANE

PROPRIETARY INFORMATION

"™ PACKAGE OUTLINE
12 & 16L, QFN THIN, 3x3x0.8 mm

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.
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.

A\ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.20 mm AND 0.25 mm
FROM TERMINAL TIP.
& ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION
A\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC MO220 REVISION C.

SIDE VIEW RO SOTTRERT CONTROTRG: G
210136 |c |/
PKG 12L 38 16L3x3
MAX | MIN. | NOM. [ MAX. EXPOSED PAD VARIATIONS
08 | 070 | 075 | 080 PKG. D2 E2
030 | 020 [ 025 | 030 CODES [N [nom, [ MAX. | MiN, [Nom.[max | "NIP [ JEDEC
310 | 290 | 3.0 | 340 T1233-1__| 085 | 110 | 1.25 | 095 | 110 | 125 | 035x45° | WEED-1
20| 3.10 | 200 | 3.00 | 5.0 T1633-1__| 0.86 | 110 | 1.25 | 095 | 110 | 1.25 | 035x45° | WEED2
P 050BSC. 0,50 BSC. T1633F-3_| 0.65 | 0.80 | 0:85 | 0.65 | 0.80 | 095 | 0225 x 45"
L |o045] 055 [ 065 | 030 | 040 | 050
N 12 18
ND 3 4
NE 3 4
M| o] o002 Joos| o [ ooz oos
A2 0.20 REF 020 REF
k Jozs| - [ - [ozs] - -

PROPRIETARY INFORMATION

"= PACKAGE OUTLINE
12 & 16L, QFN THIN, 3x3x0.8 mm

21-0136

YA

20

DiRIE. BRFRARBRENTND TR FtEA. BHO/NY T —

12x16L QFN THIN.EPS -

DIBERI.
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vy FFOME, 5V, EBAK, DirectDrive,
130mWRTFLANY F2A420727

maxim
integrated.

YFEIL- NGRS T141-0032 RRE@IIXRKIG1-6-4 AB=1—71 458 20F  TEL: 03-6893-6600

MaximlZFZEI(MaximE @ ICHA FTNZEEMUADEBEDOERICDWWT—IERZAWV D RE T, BEFHFIMEVRIBPESNTIEEA. MaximlIbErF
FELKEABRROTEEZZEE I DIEFEBRLZEY, [Electrical Characteristics (BRM4FIE) I DRITTR I/ SSA—FE(min, maxDEZFIRE)IT. ZDF—F
—hDMDIBAATSIAL TN\ DELUBESINET,

Maxim Integrated Products, Inc. 160 Rio Robles, San Jose, CA 95134 USA 1-408-601-1000 21
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