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B I/ E DRI A 75
ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND.)

VDD t0 PGND, AGND .....coiiiiiiiiiiiicee e 30V
OUTR_, OUTL_, CIN ..ot -0.3V to (Vpp + 0.3V)
CAP (Vpp - 0.3V) to (CHOLD + 0.3V)
CHOLD ..o (Vpp - 0.3V) to +40V
All Other Pins to GND ......ooooiiiiiiicc -0.3Vto +12V
Duration of OUTR_/OUTL_

Short Circuit to GND, VDD vvvvvvviiiiiieieeeeeeeeeeeccce 10s
Continuous Input Current (Vpp, PGND) ....ooovoiiiiiii 1.6A
Continuous INPUL CUITENt.......oiiiiiii e 0.8A

Continuous Input Current (all other pins).........ccccoovenae. +20mA
Continuous Power Dissipation (Ta = +70°C)
MAX9703 32-Pin TQFN (derate 21.3mW/°C
APOVE +70°C) i 1702.1mW
MAX9704 32-Pin TQFN (derate 33.3mW/°C
above +70°%C) .o
Junction Temperature...................
Operating Temperature Range
Storage Temperature Range .............ccccoceen.
Lead Temperature (soldering, 10S) ........cccoovviviiiiiriieann. +300°C

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, GND = PGND = 0V, SHDN > V|4, Ay = 16dB, Css = C|N = CReg = 0.47pF, C1 = 100nF, C2 = 1uF, FS1 = FS2 = GND
(fs = 660kHz), RL 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 IDD RL = OPEN mA
MAX9704 24 34
Shutdown Current ISHDN 0.2 1.5 pA
) Css = 470nF 100
Turn-On Time tON ms
Cgs = 180nF 50
Amplifier Output Resistance in SADN = GND 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
G1=L G2=L 29.4 29.6 29.8
. G1=L G2=H 18.9 19.1 19.3
Voltage Gain Ay dB
G1=HG2=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 . Vpp = 10V to 25V 54 80
Power-Supply Rejection Ratio PSRR . fRIPPLE = 1kHZ 80 dB
(Note 3) 200mVp.p ripple
fRIPPLE = 20kHz 66
THD+N = 10%, RL = 4Q 7.5
Output Power Pout f=1kHz, W
Ta = +25°C RL = 8Q, Vpp = 20V 20
2 W AXI/WV
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = 15V, GND = PGND = 0V, SHDN > V|4, Ay = 16dB, Css = C|N = CReg = 0.47uF, C1 = 100nF, C2 = 1uF, FS1 = FS2 = GND
(fs = 660kHz), RL connected between OUTL+ and OUTL- and OUTR+ and OUTR-, Tao = TmiN to TmAX, unless otherwise noted.
Typical values are at Ta = +25°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Tot.al Harmonic Distortion Plus THDAN fiN = 1kHz, either FFM or SSM, R = 8Q, 007 %
Noise Pout = 4W
BW = 22Hzto |FFM 94
. ) . RL = 8Q, Pout = |22kHz SSM 88
Signal-to-Noise Ratio SNR 10W, f = 1kHz =y o 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) 373
Efficiency n Pout = 15W, f = 1kHz, RL = 8Q 78 %
Regulator Output VREG 6 \
DIGITAL INPUTS (SHDN, FS_, G_) (Note 4)
VIH 2.5
Input Thresholds \
ViL 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 R =4Q, L = 33uH.

Note 3: PSRR is specified with the amplifier inputs connected to GND through C|n.
Note 4: Do not apply more than 8V to any logic pin.

MAXIMN
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(83uH with 4Q, 68uH with 8Q, part in SSM mode, 136pH with 16Q2, measurement BW = 22Hz to 22kHz, unless otherwise noted.)
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(83uH with 4Q, 68uH with 8Q, part in SSM mode, 136pH with 16Q, measurement BW = 22Hz to 22kHz, unless otherwise noted.)
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WIDEBAND OUTPUT SPECTRUM

BATERFH (52)

(83uH with 4Q, 68uH with 8Q, part in SSM mode, 136pH with 16Q2, measurement BW = 22Hz to 22kHz, unless otherwise noted.)

WIDEBAND OUTPUT SPECTRUM
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EFFICIENCY vs. OUTPUT POWER
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1= — s[/ 3 o

B EE/ 7 EDEA S

HEES &)
CRBRE ORHR AL 352 1 nT BE A B LRGN i i B2 4MELE L, 7 2 i www.maxim-ic.com/packages. )

COMMON DIMENSIONS PAD VARIATIONS
CUSTOM PKC. . DEPOPULAY D2 2] JEDEC | DOWN
_ . 0220 | BONDS
(re877-1) CODES  [LEADS wiN. | Nowt| uax. | min.Tnom.[ ax. | rev. e [aiLowep
PKC 3L 77 “L 77 48L 757 48L 757 S6L 7x7 T 255|470l eo5 (a5 470l aas | = | wo
svaoL | Min. T now. [aeax. | in. Tron T wax. | v Tvom. T uax: | wm. Trom Twax [ an. TnovJuax| [az77—2 = 45514701 485 [455] 470( 485 = | ves
A | 070 075] 080 | 0.70 | 0.75 | 0.80 | .70 | 0.75 [0.80 [ 070 [0.75 | 080 [a.70 (075 |00 | [rea7—1 |- 4,55 470 485 | 4.55] 4.70] 485 [wkko—1] N0
Al 0 002/005| 0 [002{005| 0 ]002(005]| ¢ |00z [005] @ - loos| [T477-2 |- 4.95|4.70 | 485 | 4.55| 4.70) 485 |NKKD-1| YES
A2 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. T4477-3 |- 455|470 | 485 | 455| 4.70| 4.85 |NKKD-1| YES
b |025]030] 035020 [025]0.30 |0.20 [ 0.25 |0.30 | 0.20 [0.25 [0.30 [0.15 |0.20 [0.25 | [T4E77-1%]13,24.35748 [ 420 4.30| 44D | 4.20) 4.50[ 440 | - No
D |690]7.007.10] 5.0 [7.00]7.10]| 680 [7.00[7.10 | 6.90 [7.00 [7.10 [6.80 |7.00 [7.10] |[T4877-2 |- 54615.0) 565 |5.45] 5.6015.63 | - No
E 690 | 7.00 [ 7.10 | 6.90 [ 7.00 | 7.10 [ 690 | 7.00 [7.10 | 680 [7.00 [ 7.10 | 690 700 [7.10| 48772 |- 49515101525 1405 5101525 - YES
o 065 BSC. Q.50 BSC. 0.50 BSC. 050 BSC. 0.4D BSC. I::Z"; - 545|500 363]545] 560/563) - | YES
k |ozs| - | - Jozs| - | - |ozs| - | - |ezs| - [ - [0.25|0.35] 046 =1 24012501260 12401 2501260} - No
045 0.65 | 045 | 0.5 0.65 | 0.30 | 0.40 | 0.50 | 0.45 | 0 | 0.65 | 040 050 | 0.80| oo 1 54515801963 345 SEISEL - | NO
L 0551065 [ 0. d - .09 10 56771 |- 520|530 54D | 5.20| 530|540 | - | YES
u |- -T-1-1-1T-1-1-1-01-1-1-1lo3/o4]0s0
N 32 4 48 44 568 *% NOTE: T4877—1 IS A CUSTOM 4BL PKG. WITH 4 LEADS DEPOPULATED.
TOTAL NUMBER OF LEADS ARE 44.
ND a 1 12 10 N
NE a 1 12 12 N
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.
/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.
/2\ DIMENSION b APPLES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN
0,25 mm AND Q.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. @ DALLAS -
A\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS. SEMICONDUCTOR /VI/JKI/VI
9. DRAWING CONFORMS TO JEDEC M0220 EXCEPT THE EXPOSED PAD DIMENSIONS OF T3277-1; | - 0PoRwion
T4877-1/-2/-3/-4/-5/—6 & T5677—1. PACKAGE OUTLINE
10. WARPAGE SHALL NQOT EXCEED 0.10 mm. 32, 44, 48, 56L THIN QFN, 7x7x0.8mm
'APPROVAL DOCUMENT CONTROL NO. REV. 2
21-0144 D |4
-,
16 AXIW
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COMMON DIMENSIONS EXPOSED PAD VARIATIONS

PKG. 16L 5x5 20L 5x5 28L 5x5 32L 5x5 PKG. D2 E2 L |oown
SYMBOL|MIN. |NOM.[MAX. | MIN. [NOM.| MAX. | MIN. [NOM. [MAX. | MIN. [NOM. |MAX. CODES MIN. | NOM. | MAX.| MIN. | NOM. | MAX. | +0.15 iﬁ\ngD
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 T1655-1 [3.00 |3.10 [3.2013.00 |3.10 [320| * NO
AT 0 |0.02[0.05] 0 [0.02[0.05] 0 [0.02[0.05] 0 |0.02|0.05 T1655-2 13001310 13201300 1310 |320) -~ | VES
A3 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. T1655N-1 13.00 310 13.2013.00 13.10 13.201 - NO
b 0.25 [0.30 [0.35]0.25 [0.30 [ 0.35]0.20 [0.25 [ 0.30 [0.20 J0.25]0.30 120552 |3.00 1310 |3.2013.00 ]3.10 |3.20] * NO
D 4.90 [5.00 [5.10[4.90[5.00 [ 5.10{4.90 [5.00 | 5.10]4.90 [5.00 [5.10 120553 |3.001310/3.201300 ]3.10 1820] « | YES
E_ |4.90]5.00 |5.10|4.90]5.00]| 5.10|4.90 |5.00 |5.10 4.90 | 5.00 |5.10 120554 ]300 13103201300 |310 |320] = | NO
N 0.80 BSC. 0.65 BSC. 0.50 BSC. 0.50 BSC. zgg:f 212 2§2 222 212 222 gi: 0.40 N\;
k 10251 - | - 1025] - | - 1025 - | - 1025] - | - T28552 | 2.60 | 2.70 | 2.80 | 260 | 2.70 |2.80| = | NO
L 0.30]0.40 [ 0.50[0.45 [0.55 | 0.65[0.45 | 0.55 | 0.65 |0.30 [ 0.40 | 0.50 o553 315 132533 395 T35 T3as T = 1 Ves
L1 i I N NN N N A A A A A T2855-4 | 2.60 [2.70 [2.80]2.60 [2.70 [2.80 ** YES
N 16 20 28 32 T2855-5 | 2.60 |2.70 [2.80 [2.60 [2.70 [2.80 = NO
ND 4 5 7 8 T2855-6 | 3.15 | 3.25 |3.35|3.15 |3.25 |3.35 | « NO
NE 4 5 7 8 T2855-7 | 2.60 | 2.70 [2.80[2.60 [2.70 [2.80 | YES
JEDEC WHHB WHHC WHHD-1 WHHD-2 T72855-8 |3.15[3.25[3.35]3.15 |3.25 [3.35] 0.40 Y
T2855N-1 | 3.15 | 3.25 | 3.35 | 3.15 | 3.25 | 3.35 | * N

NOTES: T3255-2 | 3.00 | 3.10 | 3.20 | 3.00 | 3.10 |3.20| * NO
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994. T3255-3 3.00 |3.10 |3.20 | 3.00 |3.10 |3.20 P YES
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES. 132554 | 3.00 | 3.10 | 3.20 | 3.00 13.10 |3.20 | * NO
3. N IS THE TOTAL NUMBER OF TERMINALS. T3255N-1 3.0013.1013.20]13.00 |3.10 |3.20 i NO

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.

FROM TERMINAL TIP.

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 M0220, EXCEPT EXPOSED PAD DIMENSION FOR T2855-1,
T2855-3 AND T2855-6.

10. WARPAGE SHALL NOT EXCEED 0.10 mm.
& MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY.

-DRAWING NOT TO SCALE-

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

& DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm

**SEE COMMON DIMENSIONS TABLE

PRALLAZ /I I XIVI
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16, 20, 28, 32L THIN QFN, 5x5x0.8mm
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