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ABSOLUTE MAXIMUM RATINGS
VDD 10 GND ..o [S\%

PVpp to PGND

GNDtoPGND .........ooooiiiiei
All Other Pinsto GND....................

-0.3Vto (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 ..o Continuous
Duration of Short Circuit Between OUT+ and OUT- ..Continuous

-0.3V to +0.3V

Continuous Power Dissipation (Ta = +70°C)

16-Pin TQFN (derate 16.9mW/°C above +70°C).....1349.1mW

16-Pin TSSOP (derate 9.4mW/°C above +70°C) ....... 754.7mW
Junction Temperature ..o,
Operating Temperature Range ....
Storage Temperature Range
Lead Temperature (soldering, 10S) .......ccccoovvvriiiiiiinnnnn. +300°C
ESD Protection (+I1BM).........coooiiiiiiiiiiiiiic +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)

(Vpp = 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 = o, Ta = TMmIN to Timax, unless otherwise noted. Typical val-
ues are at Ta = +25°C.) (Notes 1, 2)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX | UNITS
GENERAL
Supply Voltage Range VbD Inferred from PSRR test 3.0 5.5 \
Quiescent Current IbD No load 8.4 12 mA
Mute Current IMUTE VMUTE = OV 55 8 mA
Shutdown Current IDD@SADN) | 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, ViN = 200mVp-p 67 dB
Input DC Bias Voltage Vcm 1.3 15 1.7 Vv
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 t0 5.5V 62 90
Power-Supply Rejection Ratio PSRR | fRIPPLE = 217Hz 9 4B
(Note 3) 200mVp-p ripple fRIPPLE = 1kHz 81
fRIPPLE = 20kHz 70
2 MNAXI/V
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ELECTRICAL CHARACTERISTICS (VDD = 5.0V) (continued)

(Vpp = 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 = o, 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
RL = 8Q 1.4
Output Power Pout RL= 30 23 W
THD+N = 10% RL = 4Q 3.2
RL = 8Q 1.8
e fin = TkHz, either | AL =3Q 0.08
chtiileHarmonlc Distortion Plus THD+N F|EI\/I or SSM, RL = 40 005 %
Pout = 1W RL = 8Q 0.02
BW = 22Hz to FFM 93
Signal-to-Noise Ratio sNR | Pout=1w, |22z 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 kHz
SYNC = Vpp (SSM mode) 1i27000
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 dB
per second (Notes 3, 4) | Out of shutdown -57
Efficiency n zﬁ#g;p:qw fin = 1kHz, RL = 8Q in series 9 %
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 Vv
SHDN, MUTE Voltage High VINH 2 v
SHDN, MUTE Voltage Low VINL 0.8 %
SYNC Input Resistance 200 kQ
SYNC Input Current +35 pA
gﬁanle\lr;tMUTE, G1, G2 Input +1 UA
SYNC Capacitance 10 pF
DIGITAL OUTPUTS (SYNC_OUT)
Output Voltage High VOH loH = 3mA 2.4 \
Output Voltage Low VoL loL = 3mA 0.4 Vv
SYNC_OUT Capacitive Drive TTL-compatible clock output 100 pF

MAXIMN 3
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ELECTRICAL CHARACTERISTICS (VDD = 3.3V)

(Vpp = 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 Tmax, 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 LA
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 p RL =8Q 0.65 W
utput Power
P out RL =3Q 1.8
THD+N = 10% RL = 4Q 1.3
RL = 8Q 0.78
e f = 1kHz, either | AL =3 0.06
Total Harmonic Distortion Plus THD+N FEM or SSM, RL = 40 004 %
Noise
Pout =500mW | R =80 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 = 4Q2, L = 33uH.
For RL = 8Q, L = 68uH.

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 MAXIN
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(Vpbp = 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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(Vpbp = 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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POWER-SUPPLY REJECTION RATIO
vs. FREQUENCY
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(Vpbp = 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)

SUPPLY CURRENT SHUTDOWN SUPPLY CURRENT PACKAGE TEMPERATURE
vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE vs. TIME
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IEENERIE/ T 7022 FA4TF IS5
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15 , '
5 :
6 S
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- |ﬂ out+| ()
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3 MODULATOR
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Q (16)
5 I - - NI 4|::
(13) | syne 0SCILLATOR WMAXS755
| SYNC

13
_ouT| @)
PGND | | GND
6,14 1 4
() TSSOP (4,12) = (10)

NOTE: TYPICAL OPERATING CIRCUIT DEPICTS MAX9759 IN FFM MODE WITH fs = 1400kHz and +18dB OF GAIN.
*BULK CAPACITANCE, IF NEEDED.
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TAAAA
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—
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JIOP VIEW BOTTOM VEW
R 5 OPTINAL
o = s w—" | —Ha

—E SEATING PLANE

PRALLAS /M AKXV

e PACKAGE OUTLINE,
12, 16, 20, 24, 28L THIN QFN, 4x4x0.8mm

AREVAL TGN GRG0, "V
-DRAWING NOT TO SCALE- ‘ 21-0139 D |4
[ COMMON_DIMENSIONS EXPOSED PAD VARIATIONS
16L_4x4 20L_4x4 24L_4x4 6L _dx4 oG, 52 €2 DO
X MIN. | NOM. | nax_| MIN. | NOM. | WAX. | MIN | NOM | MAX. | NIN. | NOM. [ NAX. | | CODES WiN. | oW ] wax.| i | Nom | wax.
A 070 [075 | 080 0.70 [075 |00 | 0.70 [0.75 | 080 [0.70 | 0.75 | 0.80 | 070|073 | 080 | |[T1244-2 | 1.95 | 210 [225] 195 | 210 [225| No
AL | 00 Jooe [oos| 00 [ooe [005 | 00 [aoe [aos| oo [ose oos| oo [ace [oos| [11244-3 [195 [210[225] 155 | 20 [225] ves
a2 020 REF 0.20 REF 020 REF 0.20 REF 020 REF T1244-4 195 | 210 |225| 195 | 210 |225| NO
b 0.25 (030 | 035|025 | 0.30 | 035 | 0.20 | 0.2S | 0.0 | 048 | 0.23 | 030 | OIS | 0.20 T1644-2 195 | 210 |225] 195 | 210 (225| NO
D 390 [ 400 | 410 [3.90 | 400 [ 410 390 | 400 | 420 T1644-3 | 1.95 | 210 [225] 195 | 210 | 225 vES
E  [290]400 | 410 [3.90 [ 400 | 430 390 | 400 [ 420 | [Ti644-4+ [ 195 [210[225] 195 [ 210 [225[ no
e 080 BSC. 065 BSC. 0.40 BSC. T2044-1_| 195 | 210 |225] 195 | 210 |2es| N
& Joes[- [ - Jees[ - [ - aes| - | - Te044-2_| 195 | 210 | 225| 195 | 210 | 225| ves
L 045 [055 | 065 [ 045 | 055 [ 065 [ 045]0.55 [ 065 0.30 | 0.40 | 050 | 030 [ 0.40 [ 050 12044-3 [ 195 [ 210 [2e5] 195 [ 210 [2e5] no
N 12 6 20 24 8 Te4s4-L | 245 | 260 |e63]e4s | eso 263 No
ND 3 4 s 3 7 Te444-2 | 195 | 210 [2es| 195 | ew |ees| ves
NE 3 + s 6 7 12444-3 | eas| e60[263] 24s| eso|es3| ves
[{eee VGG WGGC WGGD-1 WGGD-2 VESE Te444-4 | ea5| 260[263] 245 | RS0 23| NO
1es44-t | es0 | eso[ero] esoeso[ezo| no

NOTES:

1. DIMENSIONING & TOLERANCING CONFORN TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN WLUMETERS. ANGLES ARE IN DEGREES.
3. N IS THE TOTAL NUMBER OF TERMINALS.

A THE TERNINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO
JESD 95-1 SPP-012, DETALS OF TERMINAL #1 IDENTIFIER ARE OPTKINAL, BUT MUST BE LOCATED WITHIN
THE ZONE NDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR WARKED FEATURE.

A\ DMENSION b APPLES T0 METALUIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
FROM TERMINAL TIP,

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.
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWNG CONFORMS TO JEDEC M0220, EXCEPT FOR T2444-1, T2444-3, T2444—4 AND T2844-1.
& MARKING 1S FOR PACKAGE ORIENTATION REFERENCE ONLY.
11. COPLANARITY SHALL NOT EXCEED 0.08mm

12. WARPAGE SHALL NOT EXCEEND 0.10mm
LEAD GENTERUNES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION “e”, +0.05.

BRALLAS /M AKXV

TLE PACKAGE OUTLINE,
12, 16, 20, 24, 28L THIN QFN, 4x4x0.8mm

-~DRAWING NOT TO SCALE-

%
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3.2W. SHE. EEMI. 71 NILID
DA —FAAF>T

NYT—2 (RE)

(COFT—F—RMIBEHEINTND/NNYT— KT, BRIFRARMENTNDEIIRY FHA. BFD/ VYo7 — BRI,
japan.maxim-ic.com/packages = ZS BT &\, )
%)
o
w
321 E
g, COMMON DIMENSIONS £
% [MILLIMETERS INCHES S
L[ MIN MAX, MIN MAX, <
{w:*} A | — 110 043 5
A | o0os 015 002 006 A
H A | 085 | 095 | 033 | 037 -
b | 019 | o030 | 007 | 012
k| 019 | 025 | 007 | 010
[' c | 009 | 020 | 004 | .008
| 005 | o014 | 004 | .006
D [SEE VARIATIONS |[SEE_VARIATIONS
BOTTOM VIEW
I0P VIEW E| 430 | 450 | 169 | @77
e 0.65 BSC 026 BSC
H| 625 | 655 | 246 | 258
z SEE DETAIL A ¢ L| 050 | o70 | 020 | .028
l— e N\ . N [SEE_VARIATIONS [SEE_VARIATIONS
[N Al o 3 o 3
=i =i imial, I o~ B
i L=
\_Q o.10[c 425 ~d- ]
D | M \_SEATING 54‘
PLANE
SIDE VIEW END VIEV JEDEC VARIATIONS
MD-153 | N MILLIMETERS INCHES
b MIN. | MAX. | MIN. | MAX.
025 l— —lI W1 AB-1_ [ 14| D | 490 | 510 | 193 | .20l
. PARTING AB 6] D 4% | 51 | 193 [ .20t
BSC .
1 LINE WITH P'—"‘HNC‘\ AC 20 D | 640 | 660 | .252 | .260
“““ 1 | AD 24| D | 770 | 790 | 303 | 301
‘_% 1 ¢ AE 28| D | 90 | 980 | 378 | .386
T L——l— L / g |
BASE METAL —{"
DETAIL A LEAD TIP DETAIL
NOTES!
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2. MOLD FLASH DR PROTRUSIONS NOT TO EXCEED 0.Smm PER SIDE
3. CONTROLLING DIMENSION' MILLIMETER
2. MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE
. ‘N’ REFERS 7O NUMBER OF LEADS DALLAS -,
THE LEAD TIPS MUST LIE VITHIN A SPECIFIED ZONE. THIS TOLERANCE EID L] K
ZONE IS DEFINED BY TWO PARALLEL PLANES. ONE PLANE IS THE SEATING PLANE, sEM IVI/ 1 I/ VI
DATUM [-C-]; THE OTHER PLANE IS AT THE SPECIFIED DISTANCE FROM [-C-] IN THE T
DIRECTION INDICATED PACKAGE OUTLINE, TSSOP 4.40mm BODY
APPROVAL DOCUMENT CONTROL NO. REV. 1
-DRAWING NOT TO SCALE- 21-0066 G |4

=y =Sl P 169 -005 1 B EHTERBERREE3-30-16 (KU U 1E)L)
LFIL- IR St TEL. (03)3232.6141 FAX. (03)3232-6149

VFIVLRREICVFLEBIHEAINERUADEROERICDONT—IEEZENIRET, BBEFHFSAEVAEEESNTHEEA
VEIVLASHERTEL<ERRUMEZEE I SHEMNZERLI T,
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