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ABSOLUTE MAXIMUM RATINGS

VDD 1O GND ..o [\Y%
PVDD O PGND ... 6V
GNDtoPGND ................. -0.3V to +0.3V
All Other Pins to GND....... ....-0.3V to (Vpp + 0.3V)
Continuous Current Into/Out of PVpp/PGND/OUT+/OUT-....1.7A
Duration of OUT+ or OUT- Short Circuit to
VDD/GND/PVDD/PGND ... Continuous
Duration of Short Circuit Between OUT+ and OUT- ..Continuous

Continuous Power Dissipation (Ta = +70°C)
16-Pin TQFN (derate 16.9mW/°C above +70°C)
Junction Temperature
Operating Temperature Range
Storage Temperature Range
Lead Temperature (soldering, 10s)

ESD Protection (+1BM) ..o +2kV

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 (VDD = 5.0V)

(Vpbp = PVpp = SHDN = MUTE = 5V, GND = PGND = 0V, SYNC = 0V (FFM). Gain = 12dB (G1 = 0, G2 = 1). Speaker load resistor
(RL) connected between OUT+ and OUT-, unless otherwise noted, R = «, Ta = TmIN to Tmax, unless otherwise noted. Typical val-

ues are at Ta = +25°C.) (Notes 1, 2)

PARAMETER | symBoL | CONDITIONS | MmN TYP  MAX | UNITS
GENERAL
Supply Voltage Range VDD Inferred from PSRR test 3.0 5.5 \
Quiescent Current IDD No load 8.4 12 mA
Mute Current IMUTE VMUTE = OV 55 8 mA
Shutdown Current IDD@SHDN) | VSHDN = OV 0.1 10 pA
Shutdown to Full Operation tSON 40 ms
Mute to Full Operation tMUTE 40 ms
Common-Mode Rejection Ratio CMRR f = 1kHz, input referred, V|N = 200mVp-p 67 dB
Input DC Bias Voltage Vcwm 1.3 1.5 1.7 \
Gain = +24dB 14 20 26
) Gain = +18dB 25 36 47
Input Resistance RIN - kQ
Gain = +12dB 40 60 80
Gain = +6dB 60 90 120
G1=0,G2=0 +22 +24 +26
) G1=1,G2=0 +16 +18 +20
Voltage Gain Ay dB
G1=0,G2="1 +10 +12 +14
G1=1,G2=1 +4 +6 +8
Output Offset Voltage Vos Ta = +25°C +10 +50 mV
VpD = 4.5V to 5.5V 62 90
Power-Supply Rejection Ratio PSRR fRIPPLE = 217Hz 79 4B
(Note 3) 200mVp_p ripple fRIPPLE = 1kHz 81
frRIPPLE = 20kHz 70

MAXIMN
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ELECTRICAL CHARACTERISTICS (VDD = 5.0V) (continued)

(Vpbp = PVpp = SHDN = MUTE = 5V, GND = PGND = 0V, SYNC = 0V (FFM). Gain = 12dB (G1 = 0, G2 = 1). Speaker load resistor
(RL) connected between OUT+ and OUT-, unless otherwise noted, R = «, Ta = TmIN to TmAx, unless otherwise noted. Typical val-
ues are at Ta = +25°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RL = 3Q 3.4
THD+N = 1% RL = 4Q 2.6
Output Power Pout RL = 80 14 w
RL = 3Q 4.3
THD+N = 10% RL =4Q 3.2
RL = 8Q 1.8
N fin = 1kHz, either | AL = 3Q 0.08
L%tizleHarmomc Distortion Plus THD+N FIEI\/I or SSM. RL = 40 0.05 %
Pour = TW RL = 8Q 0.02
BW = 22Hz to FFM 93
Signal-to-Noise Ratio SNR | Pour =W, 2otz SSM 89 dB
RL=8Q ) FFM 96
A-weighted
SSM 92
SYNC = GND (FFM mode) 1000 1100 1200
, SYNC = FLOAT (FFM mode) 1102 1500 1837
Oscillator Frequency fosc 1200 kHz
SYNC = Vpp (SSM mode) +70
SYNC Frequency Lock Range TTL-compatible clock input 1000 1600 kHz
Peak voltage, Into shutdown -50
Click-and-Pop Level Kcp A-weighted, 32 samples dBv
per second (Notes 3, 4) | Out of shutdown -57
Efficiency 1 \l/DvﬁfL{'EBZuLW fiN = 1kHz, RL = 8Q in series 92 %
DIGITAL INPUTS (SHDN, MUTE, G1, G2, SYNC)
SYNC, G1, G2 Input Voltage High VINH Vpp x 0.9 \
SYNC, G1, G2 Input Voltage Low VINL Vpp x 0.1 \
SHDN, MUTE Voltage High VINH 2 Vv
SHDN, MUTE Voltage Low VINL 0.8 %
SYNC Input Resistance 200 kQ
SYNC Input Current +35 pA
?;':E:Dr{tMUTEY G1, G2 Input +1 LA
SYNC Capacitance 10 pF
DIGITAL OUTPUTS (SYNC_OUT)
Output Voltage High VoH loH = 3mA 2.4 \
Output Voltage Low VoL loL = 3mA 0.4 \
SYNC_OUT Capacitive Drive TTL-compatible clock output 100 pF

MAXIMN 3
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ELECTRICAL CHARACTERISTICS (VDD = 3.3V)

(Vpbp = PVpp = SHDN = MUTE = 3.3V, GND = PGND = 0V, SYNC = GND (FFM). Gain = 12dB (G1 = 0, G2 = 1). Speaker load resis-
tor (RL) connected between OUT+ and OUT-, unless otherwise noted. R = «, Ta = TmIN to Timax, unless otherwise noted. Typical
values are at Ta = +25°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Quiescent Current IDD 6 mA
Mute Current IMUTE VMUTE = OV 5 A
Shutdown Current ISHDN VSHDN = 0V 0.1 pA
Common-Mode Rejection Ratio CMRR f = 1kHz, input referred 67 dB

Vpp = 3.0V to 5.5V 50 72 dB
fRIPPLE = 217Hz 79
Power-Supply Rejection Ratio PSRR .
200mVp-p ripple fRIPPLE = 1kHz 81 dB
fRIPPLE = 20kHz 70
RL =3Q 1.5
THD+N = 1% RL = 4Q 1.1
Outout P b RL =8Q 0.65 W
utput Power
P out RL =3Q 1.8
THD+N = 10% RL =4Q 1.3
RL = 8Q 0.78
N f = 1kHz, either | AL =3 0.06
Totlal Harmonic Distortion Plus THD+N FEM or SSM, RL = 40 0.04 %
Noise
Pout = 500mW RL = 8Q 0.02
BW =22Hz |FFM 93
- to 22kHz SSM 89
Signal-to-Noise Ratio sNR | Pour = 500mW, dB
RL = 8Q , FFM 96
A-weighted
SSM 92

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|_ = 4Q, L = 33uH.
For RL = 8Q, L = 68pH.

Note 3: Inputs AC-coupled to GND.

Note 4: Testing performed with 8Q resistive load in series with a 68uH inductive load across BTL outputs. Mode transitions are con-
trolled by the SHDN pin.

4 MAXI N
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(Vpp = PVpp = SHDN = MUTE = 5V, GND = PGND = 0V, SYNC = Vpp (SSM), unless otherwise noted. Gain = 12dB (G1 = 0, G2 = 1).
THD+N measurement bandwidth: 22Hz to 22kHz. Typical values are at Ta = +25°C.) (See Typical Operating Circuit)
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(Vpp = PVpp = SHDN = MUTE = 5V, GND = PGND = 0V, SYNC = Vpp (SSM), unless otherwise noted. Gain = 12dB (G1 = 0, G2 = 1).
THD+N measurement bandwidth: 22Hz to 22kHz. Typical values are at Ta = +25°C.) (See Typical Operating Circuit)
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(Vobb = PVpp = SHDN = MUTE = 5V, GND = PGND = 0V, SYNC = Vpp (SSM), unless otherwise noted. Gain = 12dB (G1 = 0, G2 = 1).

THD+N measurement bandwidth: 22Hz to 22kHz. Typical values are at Ta = +25°C.) (See Typical Operating Circuit)
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(Vpp = PVpp = SHDN = MUTE = 5V, GND = PGND = 0V, SYNC = Vpp (SSM), unless otherwise noted. Gain = 12dB (G1 = 0, G2 = 1).
THD+N measurement bandwidth: 22Hz to 22kHz. Typical values are at Ta = +25°C.) (See Typical Operating Circuit)
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(Vpp = PVpp = SHDN = MUTE = 5V, GND = PGND = 0V, SYNC = Vpp (SSM), unless otherwise noted. Gain = 12dB (G1 = 0, G2 = 1).
THD+N measurement bandwidth: 22Hz to 22kHz. Typical values are at Ta = +25°C.) (See Typical Operating Circuit)
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NOTE: TYPICAL OPERATING CIRCUIT DEPICTS MAX9759 IN FFM MODE WITH fg = 1400kHz and +18dB OF GAIN.
*BULK CAPACITANCE, IF NEEDED.
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MAX9759

3.2W. F&L. EMI. FEFEIE K amHT

/|

#HEEE (L)
RO ORI AL A0 F 255 AT BE RS Bl A RS, s il i £ 25 4MEE B, 15 1) www.maxim-ic.com.cn/packages.)

COMMON DIMENSIONS EXPOSED PAD VARIATIONS

PKG 12L 4x4 16L 4x4 20L 4x4 24L 4x4 28L 4x4 PKG. D2 E2 DOwN,
REF. | MIN. [NDM. | MAX.| MIN. | NOM. [ max. | MIN. | NOM. ] MAX.| MIN. [ NOM. [ MAX. | MIN. | NOM. ] MaX. | | cODEs MIN. [ NOM. | Max.| MIN. [ NOM. | max. |ALLOVED
A [070 [075 [ 080 [0.70 [075 [o080 | 0.70 [075 | 080 070 | 0.75 | 0.80 | 0.70 [075 [080| [T1244-3 [ 195 [ 210 |225] 195 | 210 [225] ves
at_ |00 Jooe [oes] 00 Jooe [oo5| 00 [o02 [oo5| 0o [ooe o05| 0o [ooe [005| [11244-4 [195]210[225]195] 210 [225] No
A2 020 REF 0.20 REF 020 REF 0.20 REF 020 REF T1644-3 | 195 | 210 | 2.25] 195 | 210 [225] vEs
b 025 (030 | 035|025 | 030 |035| 020|025 | 030 | 048 | 0.23 | 030 | 015 | 020 | 025 Ti644-4 195 | 210 [ 225] 195 | 210 | 225 NO
D [390]400 [ 410390 [400 [ 410 | 350400 [ 410 [350 [ 400 [ 410 [350 [ 400 [ 420 | |T2044-2 | 195|210 225]| 195 | 210 |225] vES
E_|390]400 [ 410390 [400 [ 410 | 300[400 [ 410 [390] 400410 [ 390400420 | |712044-3 | 195 ] 210[225]195] 210 [225( No
e 080 BSC. 0.65 BSC. 050 BSC. 0.50 BSC. 0.40 BSC. Ta444-2 | 195 | 210 | 225] 195 [ 210 (eS| ves
k Joes[ - | - Jees| - [ - Joas[ - [ - Joes| - | - Jees| - | - T2444-3 | 245| 260|263 | 245 [ 260 263] vES
L |o045]055 | 065]045] 055 065 | 045[055 | 065030 | 040 [0.50 [030 | 0.40] 050 | [Te444-4 | 245 260|263 245 260|263 No
N 12 16 20 24 28 T2g44-1 | 250 | 260f270| 250 | 2e0[270]| No
ND 3 4 5 3 7

NE 3 4 5 6 7

| edec VGGB WGGC WGGD-1 WGGD-2 WGGE

NOTES:

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—1994.

2, ALL DIMENSIONS ARE IN MILUMETERS. ANGLES ARE IN DEGREES.
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.

3.
A DIMENSION b APPLIES TO METALUZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
A FROM TERMINAL TIP.

7.

ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
DEPOPULATION IS POSSIBLE IN A SYNMETRICAL FASHION.
A COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT FOR T2444-3, T2444—4 AND T2844-1.,
& MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
11. COPLANARITY SHALL NOT EXCEED 0.08mm
12. WARPAGE SHALL NOT EXCEEND 0.10mm

A L£A0 CENTERUNES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION “e”, +0.05. EI@Q‘AN%DULQ§ /VI /JXI/VI

14. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY

TME PACKAGE OUTLINE,

12, 16, 20, 24, 28L THIN QFN, 4x4x0.8mm
APPROVAL DOCUMENT CONTROL NO. REV. 2
—DRAWING NOT TO SCALE- 21-0139 E A

MAXIM 1t = 7355 4b

1b*= 8328154 HREI4wA5 100083
% 8008100310

Bi%: 010-62115199

f£E: 010-6211 5299
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