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ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to PGND.)

VDD 10 PGND, AGND ......oooiiiiiiiiiiiiiiee e 30V
OUTR_, OUTL_, CIN ..ot -0.3V to (Vpp + 0.3V)
....(VpDp - 0.3V) to (CHOLD + 0.3V)

CHOLD ..o, (Vpp - 0.3V) to +40V
All Other Pins to PGND...........ooooiiiiiiicce -0.3Vto +12V
Duration of OUTR_/OUTL_

Short Circuit to PGND, VDD .vvvvvviiiieieeieeeeeeccccc 10s
Continuous Input Current (Vpp, PGND) ..o, 1.6A
Continuous INPUL CUITENT.......oiiiiiieii i 0.8A
Continuous Input Current (all other pins)..........ccccccovevennn. +20mA

Continuous Power Dissipation (Ta = +70°C)
Single-Layer Board:
MAX9703 32-Pin TQFN (derate 21.3mW/°C

APOVE +70°C) it 1702.1mW
MAX9704 32-Pin TQFN (derate 27mW/°C
ADOVE +70°C) it 2162.2mW

Multilayer Board:
MAX9703 32-Pin TQFN (derate 34.5mW/°C
ADOVE +70°C) it 2758.6mW
MAX9704 32-Pin TQFN (derate 37mW/°C
above +70°C) ...
Junction Temperature ...........cooccvviiiiiiii
Operating Temperature Range ..............cccoceeeinn
Storage Temperature Range ...............
Lead Temperature (soldering, 10s)

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

(Vpbp = 15V, AGND = PGND = 0V, SHDN = V|4, Ay = 16dB, Css = C|N = 0.47pF, CReg = 0.01pF, C1 = 100nF, C2 = 1uF, FS1 = FS2 =
PGND (fs = 660kHz), R| connected between OUTL+ and OUTL- and OUTR+ and OUTR-, Ta = TmIN to Tmax, unless otherwise noted.

Typical values are at Ta = +25°C.) (Notes 1, 2)

PARAMETER | SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
GENERAL
Supply Voltage Range VbD Inferred from PSRR test 10 25 \
. MAX9703 14 22
Quiescent Current DD RL = OPEN mA
MAX9704 24 34
Shutdown Current ISHDN 0.2 15 pA
) Cgs = 470nF 100
Turn-On Time toN ms
Css = 180nF 50
Amplifier Output Resistance in SADN = PGND 150 330 KO
Shutdown
Ay = 13dB 35 58 80
Ay = 16dB 30 48 65
Input Impedance RIN kQ
Ay = 19.1dB 23 39 55
Ay = 29.6dB 10 15 22
Gl=LG2=L 29.4 29.6 29.8
) G1=L,G2=H 18.9 19.1 19.3
Voltage Gain Ay dB
Gl1=H,G2=L 12.8 13 13.2
Gl1=H,G2=H 15.9 16 16.3
Gain Matching Between channels (MAX9704) 0.5 %
Output Offset Voltage Vos +6 +30 mV
Common-Mode Rejection Ratio CMRR | fiN = 1kHz, input referred 60 dB
o . Vpbp = 10V to 25V 54 80
Power-Supply Rejection Ratio PSRR . fRIPPLE = 1KHZ 80 dB
(Note 3) 200mVp-p ripple
fRIPPLE = 20kHz 66
2 Maxim Integrated



10WXFLA/15WE/ 5N
TANILR, IND FSLHE. DRFP> T

ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 15V, AGND = PGND = 0V, SHDN = V|4, Ay = 16dB, Css = C|N = 0.47pF, CReg = 0.01pF, C1 = 100nF, C2 = 1pyF, FS1 = FS2 =
PGND (fs = 660kHz), R|. connected between OUTL+ and OUTL- and OUTR+ and OUTR-, Ta = TmIN to Tmax, unless otherwise noted.
Typical values are at Ta = +25°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
THD+N = 10%, Vpp = | RL = 4Q 10
Continuous Output Power 16V, f = 1kHz, Ta =
RL =8Q 15
(MAX9703) PCONT | | o8oC toonT = 15min |- W
(Note 4) RL = 16Q, Vpp = 24V 18
THD+N = 10%, Vpp = | RL = 4Q 2x5
Continuous Output Power 16V, f=1kHz, Ta = Rl =
L=28Q 2x10
(MAX9704) PCONT | 425 toonT = 15min w
(Note 4) RL = 16Q, Vpp = 24V 2x16
Totlal Harmonic Distortion Plus THD+N fIN = 1kHz, either FFM or SSM, R[_ = 8Q, 0.07 %
Noise Pout = 4W
BW = 22Hzto |FFM 94
. X . RL = 8Q, PouT = 22kHz SSM 88
Signal-to-Noise Ratio SNR 10W, f = 1kHz FEM o7 dB
A-weighted
SSM 91
Crosstalk Left to right, right to left, 8Q load, fiN = 10kHz 65 dB
FS1=L,FS2=L 560 670 800
FS1=L,FS2=H 940
Oscillator Frequency fosc FS1=H,FS2 =L 470 kHz
FS1 =H, FS2 = H (spread-spectrum mode) 670
+7%
Pout = 15W, f = 1kHz, R = 8Q 78
Efficiency n %
Pout = 10W, f = 1kHz, RL = 16Q 88
Regulator Output VREG 6 Vv
DIGITAL INPUTS (SHDN, FS_, G_)
VIH 25
Input Thresholds \
Vi 0.8
Input Leakage Current +1 PA

Note 1: All devices are 100% production tested at +25°C. All temperature limits are guaranteed by design.
Note 2: Testing performed with a resistive load in series with an inductor to simulate an actual speaker load. For R = 8Q, L = 68uH.

For RL = 4Q, L = 33uH.

Note 3: PSRR is specified with the amplifier inputs connected to AGND through CiN.

Note 4: The MAX9704 continuous 8Q and 16Q power measurements account for thermal limitations of the 32-pin TQFN-EP package.
Continuous 4Q power measurements account for short-circuit protection of the MAX9703/MAX9704 devices.

Maxim Integrated
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(33pH with 4Q, 68uH with 8Q, part in SSM mode, 136uH with 16Q, measurement BW = 22Hz to 22kHz, unless otherwise noted.)
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(33pH with 4Q, 68uH with 8Q, part in SSM mode, 136pH with 16Q, measurement BW = 22Hz to 22kHz, unless otherwise noted.)
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F9, =K7Y TIONT—=7y T ADTTH
Ia1—bhEh. ASRIL—THEBR/ N1 7 REEEER
LANINZERET DI, LIBDHT Uy DA 2—T )b
BICo v o/Ry T ) A I RENEdT, ZY— b
7Y TEIC. VT MNRY— MNEBEICE DT AR TV TH
BReRICZ 21— MEREINET, VI MNXSY—HrOYV
FUHDMEIE. T VIR TOLNIVICEELET,
HEEERE(LT DICIT. RETVOEREEL TCgld P iE
<EB0.18UFTHDRELHY LT,

31— e

MAX9703/MAXQ704(30') v oL R/RY TL D
I1—FE—REHBATNET, T/ DT 1— MO,
HAOFZA Yy FoI%EILEL. AE—HZEI 21— NI
LEd, 21— MNIHNERICOAZEEZE X, T/N1 X
vy IO LFEEA, MAXO7T03/MAXO704%
21— hMZ9BITIE. MOSFET S ILY D A& {#EDSTSS
ZPGNDIC RZATLEI(RI), NT—=T v T/ T
Frldo vy NSO/ T—=0F DY AU IVEFICSSHE
PGNDICRSA4TdBDZEIEDT, v o/~
/A ZMFENREEENE T,
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SS

GPIO

MUTE SIGNAL 0.18uF

MAX9703/
MAX9704

3. MAX9703/MAX9704(M X 21— MEIE
PITVr—>aviEik

7117 L REE

WRDDIKT7 > TTIE. 7 TDOPWMEAL S F —
TAFEBEERTTDENTAIVIHRETT, ZDTA
IWEDEHIZAZ MY, PoTDV ) 1—23>
YA ZHERL. MENMETI2HESLHYE T, K
DOPWMARTIIAZEEL N AA T2 x VppE—7T k™
5_7)5@573&3\ K 7°)|/EE,/)II;7(] FEELET, FD
BR. 74 IBROFTEBRICEODOTENEELED
FEEL. WERIMBETLET,

MAX9703/MAXQ704Tld. HAT A IVFIIARETT,
INSDOT/NA L, RE=AAAMIWEBDA 25D
FOAERE-HENBDEDBRBL I AV )T
ZANRLTC. FERENDA—T A4 Al D ZETLE T,
HAT IV BREDRD, NEE BIX b SHE
DV 1—=23aUIlBUET,
MAX9703/MAXQ704DHE D DEKRENIKER 7 D X
E-NOFERZXEICERDS/ICD. HRKREKREIC
ERIDRAZASIDEESIITLSHITHATT, 2D
BEIHITHTIN. BAICKRAENHDLDICHE SN
TWEWRE—NZEBBESE2EEM’HIIT. RE
BREREFDICIE. BIA 505 N 30uHMED
AE—NZFERLTL RS, FEBQRXE—NICIE.
30uH~100pHDEEDEI A 2505 XD FT,
FREMERIS. OpHUEDRE—=DhA V505 X TiE
Endd,

RELF 1L —5DENA(VRee)

MAX9703/MAXQ704ISHELEVL-F1 L —5DHEHAH
(VReg)Z A TLVE T, MAX9703/MAX9704MREG
HAmFIE. MAXQ703/MAX9704m Oy UikF
(G_. FS)ICA Y oBE/N\MZREFEITDZEICEDT,
DRTLBEHEBHRILL. DRATLOXMEEIBLE T,
VRegld o vy NI VE— REEICIZOD Y VEBE/NA
ELTIIERTELZEA. VReglIBVERLE L TEED
2T LABRRICEIIL AT FE 0\, REGIE. 6.3V,
0.01uFO>F U HTAGNDIZ/NA /XA LTL &0,

Maxim Integrated



10WXFLA/15WE/ 5N
ZA4NVI VR, AN FSALHE. D722

FIBDER
MAX9703/MAX970413. MEBREDOS Y & IRTTAE sneLeenen
HRMENESETT, G1EG2DOTY 2 ANIIMAXO703/ aubio weur —1 "M+
MAXQ704 2 E—H—7 > TOREEHRELFT(R2), MAX9703/
IN- MAX9704
. 0.47uF L]
R2. FIEEIRE T
Gi1 G2 GAIN (dB)
0 0 29.6 4. > 2T RASH
0 1 19.1
1 0 13 f 1
1 1 16 -3dB —m
f 3TN EDEEERMAEXEICTESESIC. CnE
HAA7EY b BIRLET, fapaS<BELTEBE. 7VTDE

ABIR 7> T LSRG DIRT7 VY TDHEADFA Ty
BEICELOT. ERKOBCSHEERDBEEN KIE
ICEMT D EEHh)EFEA, TNIF. DRV TDE
NEBDENTTT, Iz&xld. 8Qam@mAm8mY DC
A7t Y MIEKDT. ABIRT /N1 X TIFTmADEMER
HENREEL T, DIRDIFEIE. 8QA\D8MVDFA
Y hME. BUWDEMEBNRBICHEWUE T, DRV T
DEMBROEMTT. ZHnId8pW/(Vpp/100 x ) I7%
OEMUAT — 5 —DEMBEERHEEICKE T T,

AB7PVT

EZEAN
MAX9703/MAXQ704IIEANBEZHA TL\DDT,
ZHMOCODECICHIS L. > FIVT Y RAAT T
R/ A ZIEHrmELTVET, PCIHEDEET.
JAZDZENT A OHIWEBSH T TDAA ML —2ZIC
EoTEYIT Y TENSZENHYFT, ZDESID.
PUTDANTIIAEVE—R /A XELTRELZET,
EHANT O TI2DDANDEZEIRL. BALDE
HESHFroEILSNET,

SUUIVIVEAD
MAX9703/MAXO704I3E L5 N DA ZAGNDICEE
#wEL. LEO2—FHDOANZEEEHLT, 2T UR
ADT7UTELTEAT DI ENTEEZT (R,

B &R
ABD711%5
MAX9703/MAXQ704DANA E—F R EEHIT,
ANDAVFUHCNIE. ANESHSDC/NA 7 2 %=[RE
TDINANRTAIZICKEUFET, ACEEI T
ICEDT. 7V TIIEESEZREHRDCLARIVI/INA TR
EWNTBDZENTEZY, EERMIVE—F 2 &EO
ERETDE. NA/INZT 4 )L5D-3dBsRIIIRA Tk
HHNFET,

Maxim Integrated

BRICEICEEZRIILE T FTILPT7ILIER
BE BBERBOFEFRODI T oY ZERALTL
e B2 IVIRBEREERBZF DIV T Y
Tld. BEKRTEANBRTDEENNHI T,

FY—IRTAVTHDER

MaEzRELd DIcHIC. 100mOQLATFTDESROD IV
T RERLE T, BESROEZI vV T Y
ZERTDE. FY—IRYTORADBRNRERIC
MronEd. LIVEEEETHEZRELT DICIE.
XTREABAKDIAV T Y ZRERLE T,

2342720 F%(C1)

7242007 F(C1DEICEST. Fvr—2
RToaEHLFIL—2 a3V ERABRNEEETIS
9. C1DEHANESTEDE, T/INAZAD RS A THE
MEFLTHRLERZMIGCERBIET, C1DfE
ZRELTE BFLFaL—arh@LEl, Fvr—
IRV THNERIIHDEESTERLE T TpFMUE
DBEE. A1V FOF U EE, C1EBXVC2MDESR
ICLDOTREZRITEY,

A=V RV TFH(C2)

HHAVFUHDMEELESRIG. CHOLDD W FIVICE
BREERIBLET, C2ERELTDE HAV YTV
ISIERL T, BERIC. C2OESRZELSITDE. Uy
TIVEIUHAERDNELITERL &Y, BAENES
LNIVAMEWNS Z T LAATIE. BLNBEEEZERT D
ZENTEEY,

HHhT7 15

MAX9703/MAXQ704TIIHN T 1 ILIHARETH Y.
LHEIES—IL RRE—=N4—T )L TFCCRETRZIC
BEIDIENTEET, 2L RENERL A
7O MRT—=TIVROEHICHEIZFENEE®. B
HEMICBRIE T /N ZISEVMEEIE. HAhT71IIL5 %
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MAX9703/MAX9704

10WX 7L A/15WE/ SN

ZA4NVILR, AN FSALHR. DRP>T

ERTLHIBELHIE T, 10MHZMA DS EIREA
BRINDBEIF. 7151 bE-XT I 5% ER
LTLZE e 10MHZIA T OMSAERMA BT ND
BavY. RW—RETT7 Y TEaIE—AICEKELT
WBDIBEEIE. LCT ALY ZFERL TS0\ ZDT 1
LS DEFMICDNTIE. MAXO704 D+ MM %
ZRLTLES 0,

ABDYV—ADHE
BEDIRATLTIE, B—DA—T 14 HYV—X%=EH
FINNAR(RE=HNBEONY R T AT N THET
5ZENTELZT, ALDDEBBRICIE. RERAT/NA X
EREVPYNIOUETICIA-MNLT. RXERT
INAZDANDANEBSZEZTELRNEDICTDON
—MBMTY, A—F KL A EAPMOSFETZ®E L
TSSZO—ICLT. MAX9703/MAX9704% 31—k
WCLETURTLIATIZLIBRE), SSEO—I(C
IBEDMEDEITA TICHEY FIH. MAX9703/
MAXQ704MDAN/INA T ZALNIIIEHEEZZ I TFE A
BEEERFOSSOEEIZ. MAXO703/MAX9704MDE
BICIEUTRARTVICEDBENHDZ EITFRLTL
&0

EBBINANZR/LATDO b
BEHEER/NA/NZZE DT, BEADEBENERL
9, MEEZREILT DICIE. BVppEVIITEDES
FEELTO.TuFD AT Y TVpp&EPGNDIZ/ XA /¥
LET, B E—F A DRERBEDERE VDD
ISR I DIENRFRERIFT, 7TV T— 3%
EREFMEICIEL T, KEEZEBMIDIRENHYET,
AGNDB LUOPGNDE R FT LTS RICR Y —#in
TEIBELNFHUFET, LAT7TNAARIZDNTIE.
MAXQ704MsF M+ v h&ESRL TS0,

D77
BICHITDIERE

DiR7 > TS LB R R DABIR T > T ELENTHE
niFeniie<. BEgEICEBNTHE Y., LA,
VATLDORMEEZRERNEGBELLCERYI DRE
HHY) . ZOHMEEICIIZDNTA—INEHLDOT
W&, CDETIF—MHEHZEOTRIEEZT D
FeODILH T EEBALEAYS . DIRT > FIZ DUV THEES
L&,

ERIER X

DR 7> T &ZIRTHMiT DL E. EBRE L TERIE
WRMEONDZENZ<HUETT. AEZBNET
DBEBICEIHENRNEEZEZIN. 77N D
REFORTIIEROFRELIET, DRV TIF.

12

EREXRTIEREADODHABHZREITDE, U —
VILovy NID U ESIERITBEENDELLHYF
Tho

BREEEOEABEESSD. A—FTa4AA TV
E—ODHANENITT L TEMEHABIESEIFET,
®513. BREEEICHITDERREA—T 1 AEEER
LTWET, WIhiEb A OXRI—-TICEDEMEN
BMESNTNET, A—T 1 FESITEKRELENRT
E—J@EIghINcE<Eo>TWEITA. EMEITE
BRDIFIFENTYT, LENDT. A—FT a4 AESIT
EHRERREBLLS>HE—IIELIEELTE. DIR
FUTDEBROBOEZEIIIEMNINSLKBEYET,
AT LDBRMREESM T DRICIT. HEBDIEXR
TIIEL . EBDA—FT A FESZFEDIIENEETT,
FEEEHEL TIIHESHEIMESIE. BFEEIT S 2
TLDEBDRENLIVENSLLBYET,

TV FEROBRICHTIER
TOXR=ZR/INY RSICHORZRNTREEER
LN TI. FMUCTIRR—=XX /Ny RAFNTIVD
ZEICEDT, T EREBIIDRT7 > TICEDT
FEBE— P UOICBUET, TOXR=IR/NY R
WIRELMOSHMLICFRMITLTILZS Y. ZDZ
BN ODIRT > TOMIBERFE T, TEDLIFZLD
HEEMLTES Y, ol BRI DMMDOBZRT D
BaIIcbERICLTLSES . INDDERHEDITEL
BUCTHDIEZRELTNE T INOSDOIMDEHRIE
TE2RITLLLTL S, BBODZENZNNAIR
TLERDREEEICHELI T,

TOZR=Z RN RARUMITONZBOZ B,
T2 bERORIHUTRIDRDZ BRI DN DB
DETHRETYT ., COZBFIL T LOESEHD
HFDEEANT CTEDIEITRESLTLLES Y,

20ms/div

M5, ERREF—T 1 FESDRMEDLLE

Maxim Integrated



10WXFLA/15WE/ 5N
ZA4NVI VR, AN FSALHE. D722

TINAZNOHDINTORBZATELRILITE
fcELfcn. MOBMEBOHEICEY T, ICDIRFIL
INYT—DDEBBRBREFBIZI AN 2LOH
ZRNLET, HEOREELTINI0O%ICEB SR
WAELhEEBAD. BROBENFETEDLANILIC
BRHDICZLEEITDINELNE B A,

#hoe—bro 2y

BFS 2L EOREEENS<EDE. -2 D
ZEMTDIEICEODTTU Y FEMDEMREN KL
BOZENBUET, MEEERAICTDIHICIEF. 2D
E-FI 2O DREBNZTETDLITERSMAD
WENHUE T, TUVXR—ZR/NY RATRICHD
Bald. R/MEROBRRET) Y MEROTICGEY
F9. ICOLEMITNARDEZRGRFREIEON
WeeHh, IR MMRORWE— MV IDIFBAREIFE
AZF A,

BEEE
DIR7 VT DY A REIIEFANLGHEEZT DI EICLD
THRATDIENTELT, el FREIIUT
DRGTHBETDIENTEZET,

° TA = +40TC

° POUT=2X8W= 16W

«R_=160Q

o BEMm) =87%

° 0jp=27C/W
FIDIMT VT DEEBNZ BT DREDN DI,

_Pout Cpor o 18 gew - 24w
"

=}
DISS 087

RIBEBENEZEODTHYMRETcZLUATDLDIIEE
L&,
Tc = TA + PDISS X BUA
= 40°C + 2.4W x 27°C/W
=104.8°C

Maxim Integrated

BEREEZTITDH. 0)0ZK<TDE. MAXO704D
F1REISHELFT T, 0a2 K< T DI MAX9704
DTQFN/ N YT —T DT O AR—Z R/Xy RICERSIN
OS2 RTL—DDY A X/EEEARELLTY
BTEICEDOTHEET T, E5IC. 0pldE—hovoE
BTN, J70EEMT DN, FRIGEERBHD
T RERAERERITDZIZIEICEIDTELTDZEN
TZEET,

BRMAE—-5F R

DiRT7 > 7DOMOSFETHEANEBD A VgL, hERE
E—OZBRENDICHELZT, BANDE—UERE
H5> 9 EMOSFETDIZRIBAEAVNS KW SHERA LD
WEd, E—UBREEIREDICIE. DIR7 >V TDEE
IRIREH CBREXDEERNTAMET D2HH/ND -1
Bonsdstb 1 E—4F 2 ADENWAE—H—%EIR
$35ZETY,

FEAEDS D RIE—HDIF4QFIFEQDLT AN
TIH. SOIICHMEDRINV U 1—23 0 ERMHT
MDA E-—F U REHYFT,

thiCERB T DmIS. T—FT a4 FRARBEEEICHED
BEAVE—FY2RATT, DURIE—AIITEHEIZR
HIRAESBIEM AT LTY, 2. 8QRE—7B
IFIERICHWEETLMBQIZAST . ZLDIEE8Q
ETRESEH. BHEEXIUEB|RNARPRICKIFT,
COEHFEUTOA E=F L. YILFRZA/3D
F—FA AT LTOARF—/NEIRIEDND &
EOICEL BB ELHYFT,

MAX9703/MAXO704MD%hE %
BREME-I R EEREETREL
MAX9703/MAX9704DMEZ=FEILT DIz, H
NEIC12Q~16QD R E—hZzafFs LTERLTL
el SHICENEaFEA VY E-—F U IZRHT DL,
MAX9703/MAX9704ISEE/ L IR ZR L X9 (1134
BERE] &22MR), 12Q0~16QD&EMEA7E<. 6Q~10Q
DaEZziReEd 553, KOEREEZERL T
I8
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MAX9703/MAX9704

10WX 5 L-A/15WE/ SN o
FLNILZR, NS FSLHH. DRFP>T

F27P202a0F47PI35 L

10V T0 25V
.
100uF* _L+

25V
g; 0.1uF 0.1uF

25V 285Vt
| !
47 1| 2 3| 4| |21| 22| 23|e4
PGND Vop Vbp PGND
047uF \
_|| 12 [N+ ouT+ | 30 o
' ouT+ | 29
0.47uF MODULATOR — 1 pringe oo
G .
_|| ouT- | 27
Vags 18] FS! /
N 0SCILLATOR
141 SHON MAX9703
Vaes 18] 61 GAIN
CONTROL
Vags —16] 62 orels C
13185 SHUTDOWN 1«
0.18uF CHARGE PUMP 0.1uF
18VI oy ofnes | CONTROL 5 [ osvt
— 001uF L CIN
10V 10 | AGND
— CHOLD
= 7
| c2
TuF
25Vt
Vb

LOGIC INPUTS SHOWN FOR Ay = 16dB (SSM).
ViN = LOGIC HIGH > 2.5V.

TCHOOSE CAPACITOR VOLTAGE RATING = Vpp.
*SYSTEM-LEVEL REQUIREMENT.

14 Maxim Integrated




10WXFLA/15WE/ 5N
ZA4NVI VR, AN FSALHE. D722

F7002a0F4FPISLMKRE)

10V 0 25V
J
100uF* =

25Vt
0.1uF 0.1uF

25T 25vF
[ | |
| |1
1| 2 3| 4| |21| 22| 23|es
PGND Voo Voo PGND
0.47uF \
1 10]INL+ UL+ |32
| ouTLs |31 |
oanat - f MODULATOR —  pi gainge | guTi- [0 _
|
| ouTL- | 29
Vags — 45 e iaToR /
Vieo 20| FS2
0.47uF \
| 16]INR+ OUTR+ | 28
| UTRe |27 |
0.47uF | MODULATOR =1\ 8rine | quth- [ 26
| 15| INR ®
| OUTR- | 25
11| SHON
Vaeg 174 61 GAIN MAX9704
Vet 12 gs CONTROL cels
c1
SHUTDOWN CHARGE PUMP L
01?3\5$ Veea _ 14|REG | CONTROL 5—|_g'51vufF
— o.omFL e
10V 13 AGND
| AG CHOLD
s 7
| 2
TuF
25Vt
Vbp

LOGIC INPUTS SHOWN FOR Ay = 16dB (SSM).
ViN=LOGIC HIGH > 2.5V.

fCHOOSE CAPACITOR VOLTAGE RATING = Vpp.
*SYSTEM-LEVEL REQUIREMENT.
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MAX9703/MAX9704

10WX 5 L-A/15WE/ SN o
FLNILZR, NS FSLHH. DRFP>T

DRATFLTATPIS L
Vo
]
_'__0
100uF* g; 1uf
0.47uF — Voo SHDN
0uTL- I I INL- 0UTL-
047uF
UTL+ || INL+ UTL+
CODEe 0t MAX9704
OUTR+ || INR+ 0UTR: f——,
047uF
OUTR- [ INR- oUR-f— T
I 5/
$S
100k
0.18uF I
=
1uF
I Voo
INL-
I
1uF  15kQ MAX9722B
A INL+ ouTL —ZI\/
uF 15k
— VWV IR OUTR A
TuF PVss —
1 INR- SVss -
30k§2§ 30k9§ CtP_ CIN —wf

i

1uF

LOGIC INPUTS SHOWN FOR Ay = 16dB (SSM).

*BULK CAPACITANCE, IF NEEDED.
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10WXFLA/15WE/ 5N
TANILR, IND FSLHE. DRFP> T

EVEE
TOP VIEW
S 2 5 2 G oa = o 2 2 L 4 o4 =
52 28528 2 52 2882285
fea] [23] o] o] [eo] Tno] ¢] [17] l24] 23] 2] f1] foof o] ] [17]
NC.[28] [T 7 [6] e OUTR-|25] 7 7 (6] v
ne. [26] | | [15] e oure- [ 26] | N [
our- [27] | (4] smon ours | 27] | - [14] rec.
our- [ 28] | | [13]ss oure: | 28] | | [ ] Acno
ours [ z9] | MAX9703 [z e ount- [9] | MAX9704 [z s
outs [ 30] | N out- [30] | N En
n.e. |31] [10] AsnD OUTL+ [ 31] (10 ] s
NC. [ 32] [9_| rec. ouTL+ | 32] [9 |m-
Jnlalalolalolalo Jnlalalolalolalo
2 2 88z 29¢9 2 2 88z 29 ¢9
§ § = = & O g = § § = = & O g =
TQFN (5mm x 5mm) TQFN (7mm x 7mm)

Fv &R
MAX9703 TRANSISTOR COUNT: 3093
MAX9704 TRANSISTOR COUNT: 4630
PROCESS: BiCMOS

Maxim Integrated 17
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MAX9703/MAX9704

10WX 7L A/15WE/ SN .
ZANF VR, INT S LHisd. D727
Nyr—o

(COTF—F—hIBHINTWDNYT—JHEKIEE. BFMRARBRENTOWD EEFRY A, BHO/NNYT— BRI,

japan.maxim-ic.com/packages = ZE BT\, )

2X
Ao.15[c]s]

E DETAIL A (NE=1) X
x £/2 \ N
N /

O]0.15[C|A

HAapar= T

+ - & (ND-1) X [g

¢ D2
2

D2/

|

ﬂ_ﬂ_ﬂ_ﬂ_[il_ﬂ_ﬂ_ﬂ_l e
T2 3 iy I0r &]
- e |—e2/2—] [SloO W)
PN # 11D, i ; e
TOEE E2 03545 A
BOTTOM VIEW
& £
(R IS OPTIONAL)
- TN YA
LA LS
Z/o0[c F—-FEIce\ e e — —}=
EVEN TERMINAL 0DD TERMINAL
[S[0.08[C]
SEATING
PLANE SIDE_VIEW

TITLE:
PACKAGE OUTLINE,
32, 44, 48, 56L THIN QFN, 7x7x0.75mm

APPROVAL [DOCUMENT CONTROL NO. REV. 1
—DRAWING NOT TO SCALE— 21—0144 | A

18 Maxim Integrated


http://japan.maxim-ic.com/packages

10WX 5L A/15WE/ S
Z4NVFI VR, AN FSLHH. DIBFP >

NIT—2 (RE)
(ZOF—52— MIBBENTND /N Y — SR, BIFENRBRENTNDERRY EBA. BIO/ YT — SERI

japan.maxim-ic.com/packages = ZZ BT =0\, )

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
CUSTOM PKG. PKG. DEPOPULATED 02 E2 JEDEC
(14877-1) CODES LEADS VN, [ Now.] MAx. | MN. [ Now.| vax. | Mae2e
PKe 32L 7x7 44L 7x7 48L 7x7 48L 7x7 S6L 7x7 T3277-2 |- 4.55|4.70| 4.85| 4.55| 4.70| 4.85] -
svgoL | miN. [nom. ] wax. | mi. [om. [ wax. | w. [om. [ wax. | min. [rom. [max. | mn. Trom [uax. | [rao77-3 1= 455|4.70| 2.65| 2.55|2.70| 2.85] =
A | 0.70 0.75| 0.80| 0.70| 0.75| 0.80 [0.70 [ 0.75[0.80 | 0.70 |0.75 | 0.80 | 0.70 | 0.75 | 0.80 | [74477-2 |- 4.55]4.70( 4.85] 4.55| 4.70| 4.85] wkiD—1
Al | o |o.02[0.05] 0 [0.02[0.05[ 0 |0.02|0.05| 0 Jo.02]|0.05[ 0 | - [005| [T4477-3 |- 4.55[4.70)4.85| 4.55| 4.70| 4.85| WKKD—1
A2 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. T4877-3 |- 4.95[5.10]15.25]4.95|5.105.25| —
b |o0.25|0.30/ 0.35/ 0.20] 0.25]0.30 [0.20 | 0.25]0.30 | 0.20 |0.25 | 0.30 | 0.15 |0.20 | 0.25 | |T4B77=4 |- 5.40]5.50{5.60/5.40]5.50|5.60[ —
D [6.90[7.00]7.10]6.90]7.00{7.10 [6.90[7.00[7.10 [6.90[7.00[7.10 [6.90]7.00[7.10 | |T4B77-6 (- 5.4015.5015.60|5.40/5.5015.60] -
E_ |6.90]|7.00]7.10|6.90]7.00]7.10 [6.907.00]7.10 [6.90|7.00|7.10 |6.90[7.00 | 7.10 | |T#B77=7 |- 4.9515105.25]4.95/5.10|5.25] =
e 0.65 BSC. 0.50 BSC. 0.50 BSC. 0.50 BSC. 0.40 BSC. T4877M1 |~ 54015.50/5.60] 5.40/5.505.60| -
ozl =1 —Tozol =T —Tozal =T - Tomsl - T —Toml =T = | [reerm=s |- 5.40]5.50|5.60| 5.40|5.50|5.60] —
L |0.45|0.55]| 0.65| 0.45]| 0.55|0.65]0.30 | 0.40{0.50 | 0.45[0.55 [ 0.65| 0.30 [ 0.40 | 0.50 T4E77MN-8 |~ 5.4015.5015.6015.4015.5015.60) -
T4877N-8 |— 5.40|5.50(5.60] 5.40[5.50(5.60] -
N 32 44 48 44 56 T5677—1 |- 5.40|5.50]5.60| 5.40/ 5.50] 5.60] —
ND 8 n 12 10 14 TS677MN—1 |— 5.40|5.50| 5.60| 5.405.505.60] —
NE 8 n 12 12 14 T5677-2 |- 5.40|5.50]5.60|5.40[5.50[5.60] —
NOTES:

1. D]MENSIONING & 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 # IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.

ﬁ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN

0.25 mm AND 0.30 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.

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

9. DRAWING CONFORMS TO JEDEC M0220 EXCEPT THE EXPOSED PAD DIMENSIONS OF
T4877-3/-4/-6 & T5677-1.
10. WARPAGE SHALL NOT EXCEED 0.10 mm.

MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.

TITLE:
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.
13. ALL DIMENSIONS APPLY TO BOTH LEADED (-) AND PbFREE (+) PKG. CODES. gécﬁﬁoasouggll\lEfHIN QFN, 7x7x0.75mm
(APPROVAL [DOCUMENT CONTROL NO. REV. 2
—DRAWING NOT TO SCALE— 21—0144 | |A
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N TOP VIEW a-HXE
BOTTOM VIEW
(R IS OPTIONAL)
DETAL A L i
SEATNG & -|_ — @ chmuuu. "
PLANE | [7TonTe] EVEN TERMINAL
PACKAGE OUTLINE,
16,20,28,32,40L THIN GFN, 5x5x0.75mn|
|APPROVAL JMENT CONTROL NO. REV. 1
—DRAWING NOT TO SCALE- 21-0140 VA
[ COMMON DIMENSIONS EXPOSED PAD VARIATIONS
2. 5x5 40L_5x5 72 =
MIN. [NOM. [MAX, MIN. [NOM. HAX, [ NIN._TNOM._[MAX._| MIN. | NOM. [ MAX.
A 070 [075| 080 70/ 0.75]0.80 300 | 340 | 320 | 300 [ 310 [ 320
Al 0 Joce[oos o ocefoss 300 | 310 [ 320] 3.00 [ 310 [ 320
A2 0.20 REF. 0.20 REF. TIe55-4 | 219 | 229|239 219 | 229 239
'; 2“;:;2‘: TieSN-1 | 300 | 310 [ 3.20] 3.00 | 310 [ 320
£ e90]500] 50 7T2055-3 | 300 | 310 | 320 300 [ 310 | 320
A 240 BSC. T2055-4 | 300 | 310 | 320 300 | 310 | 320
« Z T2055-5 | 315 | 325| 335 315 | 325] 335
L Joso[oso]os0 o3[ 040[os0 [T20s5-5| 315 | 3es| 3e5| a5 | ses| sas]
N 16 40 T2855-3_| 315 | 325| 335| 315 | 325 335
ND 4 10 T2855-4 | 260 | 270 280 | 260 | 270 | 280
4 10 T2855-5 | 260 | 270 260 | 260 | 270 | 280
VB — [Tesss-6 | 235

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 DF TERMINALS.

/A\ 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
025 mm AND 030 mm FROM TERMINAL TIP.

T4055-1 3.40 | 350 | 360 | 340 | 350 | 360

T4055-2 3,40 | 350 | 360 | 340 | 3.50

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

7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.

3.60
T40S5N-1 | 3.40 | 3.50 | 360 | 340 | 350 | 360
360

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

9. DRAVING CONFORMS TO JEDEC MO220, EXCEPT EXPOSED PAD DIMENSION FOR
T2855-3, T2855-6, T4055-1 AND T4055-2.

AD VARPAGE SHALL NOT EXCEED 010 mm.

11 MARKING IS FOR PACKAGE DRIENTATION REFERENCE ONLY.

ﬁ NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION ‘e, 0.05.

14, ALL DIMENSIONS APPLY TO BOTH LEADED ¢-> AND PWFREE ¢+) PKG., CODES.

—DRAWING NOT TO SCALE-

T40SSMN-1 | 3.40 | 350 | 360 | 340 | 3.50

PACKAGE OUTLINE,
16, 20,28,32,40L THIN @FN, S5x5x0.7Smm|

[DOCUMENT CONTROL NO.  [REV. 2/
(4

21-0140 M
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