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CODE

MAX9789AETJ+ 32 TQFN-EP* Yes 100 T3255N-1

MAX9789BETJ+** 32 TQFN-EP* Yes 25 T3255N-1

MAX9789CETJ+ 32 TQFN-EP* Yes 100 T3255N-1

MAX9790AETJ+ 32 TQFN-EP* No 100 T3255N-1

MAX9790BETJ+** 32 TQFN-EP* No 25 T3255N-1

http://www.maxim-ic.com.cn
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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(VDD = PVDD = CPVDD = HPVDD = HP_EN = VLDO_EN (MAX9789 only) = +5V, VGND = VPGND = VCPGND = SPKR_EN = VLDO_SET
(MAX9789 only) = 0V, ILDO_OUT (MAX9789 only) = 0, C1 = C2 = CBIAS = 1μF. RL = ∞, unless otherwise specified, VGAIN1 = 0,
VGAIN2 = 5V (AVSP = 10dB, AVHP = 3.5dB), TA = TMIN to TMAX, unless otherwise noted. Typical values are at TA = +25°C.) (Note 2)

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.

Supply Voltage (VDD, PVDD, HPVDD, 
CPVDD to GND)..................................................-0.3V to +6.0V

GND to PGND, CPGND......................................................±0.3V
CPVSS, C1N, VSS to GND......................................-6.0V to +0.3V
HPR, HPL to GND...............................................................±3.0V
Any Other Pin .............................................-0.3V to (VDD + 0.3V)
Duration of OUT_+, OUT_- Short Circuit 

to GND or PVDD ......................................................Continuous
Duration of Short Circuit between OUT_+, OUT_- 

and LDO_OUT.........................................................Continuous
Duration of Short Circuit between HPR, HPL and GND, 

VSS or HPVDD..........................................................Continuous
Continuous Current (PVDD, OUT_+, OUT_-, PGND).............1.7A
Continuous Current (CPVDD, C1N, C1P, CPVSS, PVSS,

VDD, HPVDD, LDO_OUT, HPR, HPL) .............................850mA

Continuous Input Current (all other pins) .........................±20mA
Continuous Power Dissipation (TA = +70°C)

32-Pin Thin QFN Single-Layer Board 
(derate 18.6mW/°C above +70°C)..............................1489mW

θJA...........................................................................53.7°C/W
θJC...........................................................................19.9°C/W

32-Pin Thin QFN Multilayer Board
(derate 24.9 mW/°C above +70°C).............................1990mW

θJA...........................................................................40.2°C/W
θJC...........................................................................19.9°C/W

Operating Temperature Range ...........................-40°C to +85°C
Junction Temperature ......................................................+150°C
Storage Temperature Range .............................-65°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

GENERAL

Supply Voltage VDD, PVDD
Guaranteed by PSRR and LDO Line
Regulation Tests

4.5 5.5 V

Headphone Supply Voltage
CPVDD,
HPVDD

Guaranteed by PSRR Test 3.0 5.5 V

SPKR_EN HP_EN

1 (MAX9789) 0 (MAX9789) 0.1 0.4 mA

1 (MAX9790) 0 (MAX9790) 0.3 6 μA

1 1 7 13

0 0 14 29

Quiescent Current IDD

0 1 18 40

mA

Shutdown Current ISHDN SPKR_EN = VDD, HP_EN = LDO_EN = GND 0.3 6 μA

Bias Voltage VBIAS 1.7 1.8 1.9 V

MAX9789A/MAX9789C/MAX9790A 100
Shutdown to Full Operation tSON

MAX9789B/MAX9790B 25
ms

Gain Switching Time tSW 10 μs

Channel-to-Channel Gain
Tracking

±0.1 dB

SPEAKER AMPLIFIER

RL = 4Ω 2
Output Power POUT

THD+N = 1%, f = 1kHz,
TA = +25°C RL = 8Ω 1

W

RL = 8Ω, POUT = 1W, f = 1kHz 0.002Total Harmonic Distortion Plus
Noise

THD+N
RL = 4Ω, POUT = 1W, f = 1kHz 0.004

%

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7 using a four-
layer board. For detailed information on package thermal considerations, refer to www.maxim-ic.com.cn/thermal-tutorial.

http://www.maxim-ic.com.cn/thermal-tutorial
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ELECTRICAL CHARACTERISTICS (continued)
(VDD = PVDD = CPVDD = HPVDD = HP_EN = VLDO_EN (MAX9789 only) = +5V, VGND = VPGND = VCPGND = SPKR_EN = VLDO_SET
(MAX9789 only) = 0V, ILDO_OUT (MAX9789 only) = 0, C1 = C2 = CBIAS = 1μF. RL = ∞, unless otherwise specified, VGAIN1 = 0,
VGAIN2 = 5V (AVSP = 10dB, AVHP = 3.5dB), TA = TMIN to TMAX, unless otherwise noted. Typical values are at TA = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

VDD = 4.5V to 5.5V, TA = +25°C 72 90

f = 1kHz, 200mVP-P (Note 4) 70Power-Supply Rejection Ratio PSRR

f = 10kHz, 200mVP-P (Note 4) 50

dB

GAIN1 GAIN2

0 0 6

0 1 10

1 0 15.6

Voltage Gain AV

1 1 21.6

dB

Measured at speaker amplifier inputs

GAIN1 GAIN2

0 0 80

0 1 65

1 0 45

Input Impedance RIN

1 1 25

kΩ

±1 ±15
Output Offset Voltage VOS

Measured between
OUT_+ and OUT_-,
TA = +25°C MAX9789C ±1 ±25

mV

Into shutdown -50
Click-and-Pop Level KCP

RL = 8Ω, peak voltage,
A-weighted, 32 samples
per second (Notes 3, 4) Out of shutdown -50

dBV

A-weighted 102
Signal-to-Noise Ratio SNR RL = 8Ω, POUT = 1W

f = 22Hz to 22kHz 99
dB

Noise Vn BW = 22Hz to 22kHz 30 μVRMS

Capacitive-Load Drive CL No sustained oscillations 200 pF

Crosstalk
L to R, R to L, RL = 8Ω, FS = 0.707VRMS,
VOUT = 70.7nVRMS, 20kHz AES17,
BW = 20Hz to 20kHz

-70 dB

Slew Rate SR 1.4 V/μs

HEADPHONE AMPLIFIER

RL = 16Ω 100
Output Power POUT

THD+N = 1%, f =
1kHz, TA = +25°C RL = 32Ω 55

mW

RL = 32Ω, FS = 0.300VRMS,
VOUT = 210mVRMS, 20kHz AES17,
BW = 20Hz to 20kHz

-77 dB FS

RL = 32Ω, POUT = 40mW, f = 1kHz 0.02

RL = 16Ω, POUT = 60mW, f = 1kHz 0.03
%Total Harmonic Distortion Plus

Noise
THD+N

RL = 10kΩ, FS = 0.707VRMS,
VOUT = 500mVRMS, 20kHz AES17,
BW = 20Hz to 20kHz

-94 dB FS
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ELECTRICAL CHARACTERISTICS (continued)
(VDD = PVDD = CPVDD = HPVDD = HP_EN = VLDO_EN (MAX9789 only) = +5V, VGND = VPGND = VCPGND = SPKR_EN = VLDO_SET
(MAX9789 only) = 0V, ILDO_OUT (MAX9789 only) = 0, C1 = C2 = CBIAS = 1μF. RL = ∞, unless otherwise specified, VGAIN1 = 0,
VGAIN2 = 5V (AVSP = 10dB, AVHP = 3.5dB), TA = TMIN to TMAX, unless otherwise noted. Typical values are at TA = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

HPVDD = 3V to 5.5V, TA = +25°C 70 95

f = 1kHz, VRIPPLE = 200mVP-P (Note 4) 84Power-Supply Rejection Ratio PSRR

f = 10kHz, VRIPPLE = 200mVP-P (Note 4) 63

dB

Voltage Gain AV 3.5 dB

Input Impedance RIN Measured at headphone amplifier inputs 20 40 80 kΩ
±2 ±7

Output Offset Voltage VOS TA = +25°C
MAX9789C ±2 ±10

mV

Into shutdown -60
Click-and-Pop Level KCP

RL = 32Ω, peak voltage,
A-weighted, 32 samples
per second (Notes 3, 4) Out of shutdown -60

dBV

RL = 32Ω, f = 1kHz, A-weighted,
FS = 0.300VRMS, VOUT = 300μVRMS

89
Dynamic Range DR

RL = 10kΩ, f = 1kHz, A-weighted,
FS = 0.707VRMS, VOUT = 707μVRMS

97
dB FS

22Hz to 22kHz 100
Signal-to-Noise Ratio SNR

RL = 32Ω,
POUT = 60mW A-weighted 103

dB

Noise Vn BW = 22Hz to 22kHz 12 μVRMS

Capacitive-Load Drive CL No sustained oscillations 200 pF

RL = 32Ω,
FS = 0.300VRMS,
VOUT = 30mVRMS

-74

Crosstalk
L to R, R to L,
20kHz AES17
BW = 20Hz to 20kHz RL = 10kΩ,

FS = 0.707VRMS,
VOUT = 70.7mVRMS

-77

dB

Slew Rate SR 0.4 V/μs
500 550 625

Charge-Pump Frequency fOSC MAX9789C 475 550 625
kHz

LOW-DROPOUT LINEAR REGULATOR

Regulator Input Voltage Range VDD Inferred from line regulation 4.5 5.5 V

IOUT = 0mA 0.1 0.4
Ground Current IGND

IOUT = 120mA -40
mA

Output Current IOUT 120 mA

Crosstalk
VOUT = 4.75V, IOUT = 0mA, f = 1kHz,
speaker POUT = 2W, speaker RL = 4Ω

-95 dB

±1.5
Fixed Output Voltage Accuracy IOUT = 1mA

MAX9789C ±3.0
%

Adjustable Output Voltage Range 1.21 4.75 V
1.18 1.21 1.23

LDO_SET Reference Voltage VSET MAX9789C 1.18 1.21 1.25
V

LDO_SET Dual-Mode Threshold 200 mV
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Note 2: All devices are 100% production tested at room temperature. All temperature limits are guaranteed by design.
Note 3: Specified at room temperature with an 8Ω resistive load connected across BTL output for speaker amplifier. Specified at

room temperature with a 32Ω resistive load connected between HPR, HPL, and GND for headphone amplifier. Speaker and
headphone mode transitions are controlled by SPKR_EN and HP_EN control pins, respectively.

Note 4: Amplifier inputs AC-coupled to GND.
Note 5: Maximum value is due to test limitations.
Note 6: VLDO_OUT = VLDO_OUTNOMINAL - 2%.

ELECTRICAL CHARACTERISTICS (continued)
(VDD = PVDD = CPVDD = HPVDD = HP_EN = VLDO_EN (MAX9789 only) = +5V, VGND = VPGND = VCPGND = SPKR_EN = VLDO_SET
(MAX9789 only) = 0V, ILDO_OUT (MAX9789 only) = 0, C1 = C2 = CBIAS = 1μF. RL = ∞, unless otherwise specified, VGAIN1 = 0,
VGAIN2 = 5V (AVSP = 10dB, AVHP = 3.5dB), TA = TMIN to TMAX, unless otherwise noted. Typical values are at TA = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

LDO_SET Input Bias Current
(Note 5)

ISET ±20 ±500 nA

IOUT = 50mA 25 50
Dropout Voltage (Note 6) VDO

VOUT = 4.75V (fixed
output operation),
TA = +25°C IOUT = 120mA 75 150

mV

Current Limit ILIM 300 mA

Startup Time 20 μs

Line Regulation
VIN = 4.5V to 5.5V, LDO_OUT = 2.5V,
ILDO_OUT = 1mA

-4.8 +0.8 +4.8 mV/V

Load Regulation
VLDO_OUT = 4.75V,
1mA < ILDO_OUT < 120mA

0.2 mV/mA

f = 1kHz 59
Ripple Rejection

VRIPPLE = 200mVP-P
ILDO_OUT = 10mA f = 10kHz 42

dB

Output Voltage Noise
20Hz to 22kHz, CLDO_OUT = 2 x 1μF,
ILDO_OUT = 120mA

125 μVRMS

DIGITAL INPUTS (SPKR_EN, HP_EN, MUTE, GAIN1, GAIN2, LDO_EN (MAX9789 Only))

Input-Voltage High VINH 2 V

Input-Voltage Low VINL 0.8 V

Input Bias Current ±1 μA
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∞, unless otherwise specified, GAIN1 = 0, GAIN2 = 1 (AVSP = 10dB, AVHP = 3.5dB), measurement BW = 20kHz AES17, TA = +25°C,
unless otherwise noted. Headphone mode: SPKR_EN = 1, HP_EN = 0. Speaker mode: SPKR_EN = 0, HP_EN = 1.)
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(VDD = PVDD = CPVDD = HPVDD = LDO_EN = +5V, VGND = VPGND = VCPGND = VLDO_SET = 0V, C1 = C2 = CBIAS = CIN = 1μF. RL =
∞, unless otherwise specified, GAIN1 = 0, GAIN2 = 1 (AVSP = 10dB, AVHP = 3.5dB), measurement BW = 20kHz AES17, TA = +25°C,
unless otherwise noted. Headphone mode: SPKR_EN = 1, HP_EN = 0. Speaker mode: SPKR_EN = 0, HP_EN = 1.)
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SPEAKER SHUTDOWN WAVEFORM
MAX9789 toc20
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(VDD = PVDD = CPVDD = HPVDD = LDO_EN = +5V, VGND = VPGND = VCPGND = VLDO_SET = 0V, C1 = C2 = CBIAS = CIN = 1μF. RL =
∞, unless otherwise specified, GAIN1 = 0, GAIN2 = 1 (AVSP = 10dB, AVHP = 3.5dB), measurement BW = 20kHz AES17, TA = +25°C,
unless otherwise noted. Headphone mode: SPKR_EN = 1, HP_EN = 0. Speaker mode: SPKR_EN = 0, HP_EN = 1.)
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(VDD = PVDD = CPVDD = HPVDD = LDO_EN = +5V, VGND = VPGND = VCPGND = VLDO_SET = 0V, C1 = C2 = CBIAS = CIN = 1μF. RL =
∞, unless otherwise specified, GAIN1 = 0, GAIN2 = 1 (AVSP = 10dB, AVHP = 3.5dB), measurement BW = 20kHz AES17, TA = +25°C,
unless otherwise noted. Headphone mode: SPKR_EN = 1, HP_EN = 0. Speaker mode: SPKR_EN = 0, HP_EN = 1.)
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POWER DISSIPATION vs. OUTPUT POWER
(HEADPHONE MODE) 
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(VDD = PVDD = CPVDD = HPVDD = LDO_EN = +5V, VGND = VPGND = VCPGND = VLDO_SET = 0V, C1 = C2 = CBIAS = CIN = 1μF. RL =
∞, unless otherwise specified, GAIN1 = 0, GAIN2 = 1 (AVSP = 10dB, AVHP = 3.5dB), measurement BW = 20kHz AES17, TA = +25°C,
unless otherwise noted. Headphone mode: SPKR_EN = 1, HP_EN = 0. Speaker mode: SPKR_EN = 0, HP_EN = 1.)
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(VDD = PVDD = CPVDD = HPVDD = LDO_EN = +5V, VGND = VPGND = VCPGND = VLDO_SET = 0V, C1 = C2 = CBIAS = CIN = 1μF. RL =
∞, unless otherwise specified, GAIN1 = 0, GAIN2 = 1 (AVSP = 10dB, AVHP = 3.5dB), measurement BW = 20kHz AES17, TA = +25°C,
unless otherwise noted. Headphone mode: SPKR_EN = 1, HP_EN = 0. Speaker mode: SPKR_EN = 0, HP_EN = 1.)
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LINE-TRANSIENT RESPONSE
MAX9789 toc48

1ms/div

LDO_OUT
(AC-COUPLED)
20mV/div

VDD
1V/div
5.5V

4.5V

LDO LOAD-TRANSIENT RESPONSE
MAX9789 toc49

20ms/div

AC-COUPLED
VLDO_OUT
10mV/div

ILDO_OUT
15mA/div

LDO SHUTDOWN RESPONSE
MAX9789 toc50

200ms/div

VLDO_OUT
2V/div
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LDO CROSSTALK vs. FREQUENCY
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(VDD = PVDD = CPVDD = HPVDD = LDO_EN = +5V, VGND = VPGND = VCPGND = VLDO_SET = 0V, C1 = C2 = CBIAS = CIN = 1μF. RL =
∞, unless otherwise specified, GAIN1 = 0, GAIN2 = 1 (AVSP = 10dB, AVHP = 3.5dB), measurement BW = 20kHz AES17, TA = +25°C,
unless otherwise noted. Headphone mode: SPKR_EN = 1, HP_EN = 0. Speaker mode: SPKR_EN = 0, HP_EN = 1.)
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MAX9789 MAX9790

1 — LDO_SET

2 2 SPKR_INR

3 3 SPKR_INL

4 — LDO_EN

5, 21 5, 21 PGND

6 6 OUTL+

7 7 OUTL-

8, 18 8, 18 PVDD

9 9 CPVDD

10 10 C1P

11 11 CPGND

12 12 C1N

13 13 CPVSS

14 14 PVSS

15 15 HPR

16 16 HPL

17 17 HPVDD

19 19 OUTR-

20 20 OUTR+

22 22 HP_EN

23 23 SPKR_EN

24 24 BIAS

25 25 MUTE

26 26 HP_INR

27 27 HP_INL

28 4, 28 GND

29 — LDO_OUT

30 30 VDD

31 31 GAIN1

32 32 GAIN2

— 1, 29 N.C.

EP EP EP

μ

μ

μ

μ

μ

μ

μ

μ

μ μ
μ μ
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°

DEVICE TYPE REQUIREMENT
WINDOWS PREMIUM MOBILE Vista

SPECIFICATIONS

MAX9789/MAX9790

TYPICAL PERFORMANCE

THD+N
≤ -65dB FS

[20Hz, 20kHz]
-94dB FS

[20Hz, 20kHz]

Dynamic range with
signal present

≤ -80dB FS,
A-weighted

-97dB FS,
A-weighted

Analog Line Output
Jack (RL = 10kΩ,
FS = 0.707VRMS)

Line output crosstalk
≤ -50dB

[20Hz, 20kHz]
-77dB

[20Hz, 20kHz]

THD+N
≤ -45dB FS

[20Hz, 20kHz]
-77dB FS

[20Hz, 20kHz]

Dynamic range with
signal present

≤ -60dB FS,
A-weighted

-89dB FS,
A-weighted

Analog Headphone
Out Jack (RL = 32Ω,
FS = 0.300VRMS)

Headphone output
crosstalk

≤ -50dB
[20Hz, 20kHz]

-74dB
[20Hz, 20kHz]
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RLDO OUT LDO SET_ _= +
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MAX9789

LDO_OUT

LDO_SET

GND

1μF
R1

R2

1μF

TO HDA
CODEC
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•

•

μ

0

-30
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LOW-FREQUENCY ROLLOFF
(RL = 16Ω)

-24

-27
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-21
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-9

-3

FREQUENCY (Hz)

AT
TE

NU
AT

IO
N 

(d
B)

DirectDrive

330μF

220μF

100μF

33μF

ADDITIONAL THD+N DUE TO
DC-BLOCKING CAPACITORS

FREQUENCY (Hz)

TH
D+

N 
(%

)

10k1k100

0.001

0.01

0.1

1

10

0.0001
10 100k

TANTALUM

COUT = 100μF
RL = 16Ω

ALUM/ELEC

f-3dB (Hz)
COUT (μF)

RL = 16Ω RL = 32Ω

22 452 226

33 301 151

100 99 50

220 45 23

330* 30 15

470 21 11

* Ω

MAX9789/MAX9790

GAIN1 GAIN2
SPEAKER MODE

GAIN (dB)

HEADPHONE

MODE GAIN (dB)

0 0 6 3.5

0 1 10 3.5

1 0 15.6 3.5

1 1 21.6 3.5
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SPKR_EN

SPKR_EN

MUTE

μ

SPKR_EN

+1 VOUT(P-P)

2 x VOUT(P-P)

VOUT(P-P)-1

MAX9789/MAX9790

SPKR_EN
SINGLE

CONTROL PIN

HP_EN
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SPKR_OUTL

SPKR_OUTR

SPKR_INL

SPKR_INR

OUTL+

OUTL-

OUTR+

OUTR-

CODEC CIN1

LINE_OUTR

LINE_OUTL

HP_INL

HP_INR

HPL

HPR

MAX9789CIN1

CIN2

CIN2
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μ
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μ

μ μ

μ

Ω

μ

 
f

R C
dB

IN IN
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1
2π

INPUT COUPLING CAPACITOR-INDUCED THD+N
vs. FREQUENCY (HEADPHONE MODE)

FREQUENCY (Hz)

TH
D+

N 
(d

B 
FS

)

100

-85

-80

-75

-70

-65

-60

-55

-50

-90
10 1000

0402 6.3V X5R 10% 1μF

0603 10V X5R 10% 1μF

0805 25V X7R 10% 1μF

1206 25 X7R 10% 1μF
VOUT = -3dB FS
FS = 1VRMS
RL = 32Ω
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MAX9789

HP_EN 22

HP_INL 27

HP_INR 26

LDO_EN 4

VDD 30

LDO_SET 1

LDO_OUT 29

MUTE 25

SPKR_EN 23

GAIN2 32

GAIN1 31

STEREO
BTL

AMPLIFIER

CONTROL

CHARGE
PUMP

LDO BLOCK

TO HPVDD

TO PVSS

0.1μF

1.0μF

0.1μF

1.0μF

1.0μF

PVDD

8, 18

4.5V TO 5.5V

3

6 OUTL+

OUTL-

OUTR+

OUTR-

BIAS

HPL

HPR

HPVDD

CPVDD

C1P

C1N

CPGND

7

20

19

24

16

15

17

9

10

11

12

1314

PVSS

C2
1.0μF

CPVSS

5, 21

PGNDGND

28

SPKR_INL

SPKR_INR 2

1.0μF

1.0μF

1.0μF1.0μF

1.0μF1.0μF

4.5V TO 5.5V

3V TO 5.5V

3V TO 5.5V

3V TO 5.5V

TO CODEC

LOGIC PINS CONFIGURED FOR:
LDO_EN = 1, LDO ENABLED
SPKR_EN = 0, SPEAKER AMPLIFIERS ENABLED
HP_EN = 1, HEADPHONE AMPLIFIER ENABLED
MUTE = 1, MUTE DISABLED
GAIN1 = 0 GAIN = 0, 6dB SPEAKER GAIN

C1
1μF

C3
10μF
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MAX9790

HP_EN 22

HP_INL 27

HP_INR 26

MUTE 25

SPKR_EN 23

GAIN2 32

GAIN1 31

STEREO
BTL

AMPLIFIER

CONTROL

CHARGE
PUMP

TO HPVDD

TO PVSS

0.1μF0.1μF

1.0μF

1.0μF

1.0μF

VDD PVDD

30 8, 18

4.5V TO 5.5V

3

6 OUTL+

OUTL-

OUTR+

OUTR-

BIAS

HPL

HPR

HPVDD

CPVDD

C1P

C1N

CPGND

7

20

19

24

16

15

17

9

10

11

12

1314

PVSS

C2
1.0μF

CPVSS

5, 21

PGNDGND

4, 28

SPKR_INL

SPKR_INR 2

1.0μF

1.0μF

3V TO 5.5V

3V TO 5.5V

C1
1μF

C3
10μF

LOGIC PINS CONFIGURED FOR:
SPKR_EN = 0, SPEAKER AMPLIFIERS ENABLED
HP_EN = 1, HEADPHONE AMPLIFIER ENABLED
MUTE = 1, MUTE DISABLED
GAIN1 = 0 GAIN = 0, 6dB SPEAKER GAIN
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MAX9789

MAX9713

10μF0.1μF

CIN
1μF

VDDBIAS PVDD

OUTL+

OUTL-

OUT+

OUT-

C1P

C1N

CHOLD

OUTR+

OUTR-

HPL

HPR

LDO_SET

GND PGND

SPKR_INL
CIN

1μF
SPKR_INR

CIN
1μF

HP_INR
CIN

1μF
HP_INL

SPKR_L

SPKR_R

HP_R

HP_L

MONO

DGND AGND CPVDD

C1P

C1N

SPKR_EN

HP_EN

LDO_EN

GAIN1

GAIN2

MUTE

FS2

FS1

G1

G2

SHDN

IN+

5.0V

VLDO_OUT

5.0V

4.75V

12V

HPVDD

5.0V

PGND AGND

1μF 1μF CBULK

1μF

HDA
CODEC

μC

C3
1μF

C1
1μF

C2
1μF

VDD

LDO_OUT

CPVSS

1μF

4Ω

4Ω

8Ω

1μF

PVSS

CPGND

VDD
100μF 1μF

0.47μF

IN-

SS

0.47μF

0.47μF REG

0.01μF

1μF

0.1μF
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MAX9789

MAX4411

10μF1μF

1μF

VDD PVDD

OUTL+

OUTL-

C1P

C1N

PVSS

SVSS

OUTR+

OUTR-

HPL

HPR

GND PGND

SPKR_INL

1μF

SPKR_INR

1μF

HP_INR

1μF

HP_INL

SPKR_L

SPKR_R

HP1_R

HP1_L

HP2_R

HP2_L

AGNDDGND

CPVDD

C1P

C1N

SPKR_EN

LDO_EN

GAIN2

GAIN1

MUTE

SHDNR

INR

+5V

VLDO_OUT

+3.3V

HPVDD

+3.3V

SGND PGND

1μF 0.1μF

1μF 1μF

HDA
CODEC

μC

C3
1μF

C1
1μF

C2
1μF

HP_EN

CPVSS

LDO_OUT

LDO_SET

PVSS

CPGND

4.75V

1μF

SHDNL

INL

PVDD

1μF

1μF

+3.3V

SVDD

1μF

1μF

OUTL HP2

HP1

OUTR
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PROCESS: BiCMOS

MAX9789
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TOP VIEW
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MAX9790

SPKR_EN

HP_EN

MUTE

GAIN1

GAIN2

SPEAKER SUPPLY
4.5V TO 5.5V

SPKR_INR

SPKR_INL

HP_INR

HP_INL

HEADPHONE SUPPLY
3.0V TO 5.5V
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