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ABSOLUTE MAXIMUM RATINGS

GND to PGND to CPGND
VpD to PVDD t0 CPVDD.cevvvvveeeiiie
VDDIOGND ...
PVDD tO PGND ..o
CPVDD tO CPGND ..o
CPVgs to CPGND
SVss to GND
CIN (PVss - 0.3V) to (CPGND + 0.3V)
HPOUT_t0 GND ..o +3V
All Other Pins to GND..............ccoovi -0.3Vto (Vpp + 0.3V)
Continuous Current Into/Out of:

PVpp, PGND, OUT_

PV GG e
Duration of HPOUT_ Short Circuit to Vpp, PVDpD,

GND, PGND ... Continuous

Duration of Short Circuit Between
HPOUTL and HPOUTR ........cooiiiiiiicc, Continuous
Duration of OUT_ Short Circuit to Vpp, PVpp, GND, PGND ..10s
Duration of Short Circuit Between OUT+ and OUT-............... 10s
Continuous Power Dissipation (Ta = +70°C)
28-Pin TQFN (derate 20.8mW/°C above +70°C) ....... 1667mW
28-Pin TSSOP (derate 12.8mW°C above +70°C) ...... 1026mW
Junction Temperature .........ccoccoiiiiiiiii
Operating Temperature Range ...........cc.ccoeveeeene.
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

(Vpp = PVpp = CPVpp = 3.3V, GND = PGND = CPGND = 0V, SHDN = 3.3V, C1 = C2 = 1uF, Cgjas = 0.047uF, SYNC = GND, R| = ,
speaker load connected between OUT+ and OUT-, headphone load connected between HPOUT_ and GND, Ta = TMmIN 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 VDD Inferred from PSRR test 2.5 55 Vv
) Headphone mode 55 10
Quiescent Supply Current IDD No load mA
Speaker mode 5.2 7.5
Shutdown Supply Current IsupDN | SHDN = HPS = GND 0.1 10 PA
Shutdown to Full Operation tON 50 ms
Input Impedance RiN (Note 3) MONO ! 10 kQ
INL_, INR_ 14 20
Bias Voltage VBIAS 1.1 1.25 1.4 V
Feedthrough ]I(:rzo:noz;%unselected input to any output, 70 dB
SPEAKER AMPLIFIER (GAIN1 = GAIN2 = Vpp, HPS = GND)
Output Offset Voltage Vos +15 +70 mV
o -zsgoes o0
Power-Supply Rejection Ratio PSRR (Note 4) VRIPPLE = 200mVp.p, f = 217Hz 70 dB
VRIPPLE = 200mVp-p, f = 1kHz 68
VRIPPLE = 200mVp-p, f = 20kHz 50
fT:|D1kl—N|z, i VoD = 3.3V RL =8Q 550
Output Power PouT GAII\Jlr1 =_1’ > RL = 4Q 900 mw
GAIN2 = 0 Vpp =5V RL=38Q 1200
2 AKX
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ELECTRICAL CHARACTERISTICS (continued)

(Vbp = PVpp = CPVpp = 3.3V, GND = PGND = CPGND = 0V, SHDN = 3.3V, C1 = C2 = 1pF, Cpjas = 0.047uF, SYNC = GND, R = o,
speaker load connected between OUT+ and OUT-, headphone load connected between HPOUT_ and GND, Ta = TMIN to TMAX,

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

K. BE
75 I 1K & DirectDrive B A £8

1IEDEKXES,

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RL = 8Q, Pout = 300mW, f = 1kHz 0.025
Totlal Harmonic Distortion Plus THD+N RL = 4Q, PouT = 300mW, f = 1kHz 0.03 %
Noise RL = 8Q, Poyt = 500mW, 0.1
f=1kHz ’
Signal-to-Noise Ratio SNR RL = 8Q, VouT = 2VRMS, A-weighted 85.9 daB
SYNC = GND 980 1100 1220
Output Switching Frequency fs SYNC = unconnected 1280 Egg 1620 kHz
SYNC =Vop +120kHz
SYNC Frequency Lock Range 800 2000 kHz
Efficiency il Po = 1000mW, f = 1kHz 85 %
GAIN1 =0, GAIN2 =0 6
) GAIN1 =0, GAIN2 =1 3
Gain (MAX9770) Ay dB
GAIN1 =1, GAIN2 =0 9
GAIN1 = 1, GAIN2 =1 0
Gain Accuracy +5 %
Speaker Path Off-Isolation HPS = Vpp, headphone amplifier active, 102 dB
f=1kHz
Peak voltage, Into shutdown 76
) A-weighted, 32 Out of shutdown -55
Click-and-Pop Level Kep samples per second | Into mute -83 a8
(Notes 4, 5) Out of mute -69
HEADPHONE AMPLIFIER (GAIN1 =1, GAIN2 = 0, HPS = Vpp)
Output Offset Voltage Vos +5 +10 mV
Vpp = 2.5V t0 5.5V, Ta = +25°C 65 76
Vv =200mVp-p, f = 217Hz 75
Power-Supply Rejection Ratio PSRR (Note 4) RIPPLE = dB
VRIPPLE = 200mVp-p, f = 1kHz 82
VRIPPLE = 200mVp-p, f = 20kHz 56
° RL = 32Q 40 55
Ta = +25°C, Vpp = 3.3V =
Output P P f=1kHz, A= 160 10 w
SR o T fmoan=t [ TR 320 60 "
(Note 3) e RL = 160 80
Total Harmonic Distortion Plus THD+N RL = 32Q, Pout = 50mW, f = 1kHz 0.015 o
. o
Noise RL = 16Q, PouT = 35mW, f = 1kHz 0.03
M AXI/W 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vbp = PVpp = CPVpp = 3.3V, GND = PGND = CPGND = 0V, SHDN = 3.3V, C1 = C2 = 1uF, Cg|as = 0.047uF, SYNC = GND, R = o,
speaker load connected between OUT+ and OUT-, headphone load connected between HPOUT_ and GND, Ta = TMIN to TMAX,
unless otherwise noted. Typical values are at Ta = +25°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Signal-to-Noise Ratio SNR S\LNZSSSHZV%U;&SSO”WRMS’ 101 dB
Crosstalk \Ejiviesgoﬂsgfls' F=kHz, 80 dB
Headphone Off-Isolation ::'581 k:HSND speaker amplifier active, 96 dB
Peak voltage, A- Into shutdown -58

Click-and-Pop Level Kep \év:rlr?p:teesdbzfsecond I(i?ot (r)r:ustzmdown gg dsv
(Notes 4, 5) Out of mute -73

Capacitive-Load Drive CL 1000 pF
GAIN1 =0, GAIN2 =0 7

Gain Ay GAINT = 0, GAIN2 = 1 4 4B
GAIN1T =1, GAIN2 =0 -2
GAINT = 1, GAIN2 = 1 1

Gain Accuracy +2.5 %

ESD Protection HPOUTR, HPOUTL, IEC Air Discharge 18 kV

DIGITAL INPUTS (SHDN, SYNC, HPS, GAIN_, SEL )

Input Voltage High VIH 2 vV

Input Voltage Low ViL 0.8 Vv
SYNC input +25

Input Leakage Current (Note 6) — pA
All other logic inputs +1

HPS Input Current HPS = GND -10 pA

Note 1: All devices are 100% production tested at +25°C. All temperature limits are guaranteed by design.

Note 2: Speaker amplifier testing performed with a resistive load in series with an inductor to simulate an actual speaker load. For
RL =4Q, L = 47uH. For R = 8Q, L = 68uH.

Note 3: Guaranteed by design, not production tested.

Note 4: Inputs AC-coupled to GND.

Note 5: Speaker mode testing performed with an 8Q resistive load in series with a 68uH inductive load connected across BTL output.
Headphone mode testing performed with a 322 resistive load connected to GND. Mode transitions are controlled by SHDN. Kcp
level is calculated as: 20 x log [(peak voltage during mode transition, no input signal)/(peak voltage under normal operation at
rated power level)]. Units are expressed in dB. Measured with Vpp = 5V.

Note 6: SYNC has a 200kQ resistor to VRer = 1.25V.

MAXIMN
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(Vbp = 3.3V, BW = 22Hz to 22kHz, GAIN1 = 1, GAIN2 = 0, spread-spectrum mode, headphone outputs in phase, unless otherwise
noted.)
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(Vbp = 3.3V, BW = 22Hz to 22kHz, GAIN1 = 1, GAIN2 = 0, spread-spectrum mode, headphone outputs in phase, unless otherwise
noted.)
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(Vbp = 3.3V, BW = 22Hz to 22kHz, GAIN1 = 1, GAIN2 = 0, spread-spectrum mode, headphone outputs in phase, unless otherwise
noted.)
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(Vbp = 3.3V, BW = 22Hz to 22kHz, GAIN1 = 1, GAIN2 = 0, spread-spectrum mode, headphone outputs in phase, unless otherwise

noted

)
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(Vbp = 3.3V, BW = 22Hz to 22kHz, GAIN1 = 1, GAIN2 = 0, spread-spectrum mode, headphone outputs in phase, unless otherwise
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