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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(DVDD = AVDD = PVDD = 3.0V, AGND = DGND = PGND = 0V, C1 = 0.47μF, C2 = 2.2μF, CNREG = CPREG = CREF = 1μF to AGND,
RLOAD_HP = 32Ω to AGND, RLOAD_OUT = 10kΩ to AGND, fLRCLK = 48kHz, fMCLK = 12.288MHz, volume set to -9.5dB, TA = TMIN to
TMAX, unless otherwise noted. Typical specifications at TA = +25°C, unless otherwise noted.) (Note 1)

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.

(Voltages with respect to AGND.)
DVDD, AVDD, PVDD ..................................................-0.3V to +4V
AVDD Referenced to PVDD....................................-0.3V to +0.3V
SVSS, PVSS ...............................................................-4V to +0.3V
SVSS Referenced to PVSS .....................................-0.3V to +0.3V
DGND, PGND........................................................-0.3V to +0.3V
BCLK, LRCLK, HPS, SDIN.......................-0.3V to (DVDD + 0.3V)
GPIO, MCLK.............................................................-0.3V to +4V
REF, PREG...............................................-0.3V to (AVDD + 0.3V)
NREG ........................................................+0.3V to (SVSS - 0.3V)
SDA, SCL, ADD........................................................-0.3V to +4V
INL, INR.......................................................................-2V to +2V
HPR, HPL.....................................(SVSS - 0.3V) to (AVDD + 0.3V)

OUTL, OUTR.............................(NREG - 0.3V) to (PREG + 0.3V)
C1N ............................................(PVSS - 0.3V) to (PGND + 0.3V)
C1P............................................(PGND - 0.3V) to (PVDD + 0.3V)
Current Into/Out of Any Pin ...............................................100mA
Duration of HPL, HPR, OUTL, 

OUTR Short Circuit to AGND .................................Continuous
Continuous Power Dissipation (TA = +70°C)

28-Pin Thin QFN (derate 35.7mW/°C above +70°C).....2857mW
Junction Temperature ......................................................+150°C
Operating Temperature Range ...........................-40°C to +85°C
Storage Temperature Range .............................-65°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Analog Supply Voltage
AVDD,
PVDD

AVDD = PVDD 1.8 3.6 V

Digital Supply Voltage DVDD 1.8 3.6 V

AVDD = 1.8V 5.5 7.7Full operation (Note 2),
no headphone or line
output load AVDD = 3.0V 5.9

AVDD = 1.8V 3.5 5.3

Analog Supply Current AIDD

Full operation (Note 2),
headphones disabled AVDD = 3.0V 3.75

mA

DVDD = 1.8V 2.1 2.9
Digital Supply Current DIDD

Full operation (Note 2),
no line output load DVDD = 3.0V 3.8

mA

Analog Shutdown Current AISHDN IAVDD + IPVDD, AVDD = PVDD = 1.8V 1.5 10 μA

Digital Shutdown Current DISHDN Static digital interface, DVDD = 1.8V 0.3 5 μA

Shutdown to Full Operation
(Note 2)

tON 1.3 ms

Power-On to Full Operation
(Note 2)

tPON 1.4 ms

DAC PERFORMANCE/LINE OUTPUTS (Note 3)

0dBFS Output Voltage VOUT_FS 1.85 1.95 2.05 VP-P

AVDD = 3.0V 87.5
Dynamic Range (Note 4) DR

AVDD = 1.8V 82 87.5
dB

Unweighted 88

A-weighted 91

AVDD = 1.8V, unweighted 88
Signal-to-Noise Ratio
(Note 5)

SNR

AVDD = 1.8V, A-weighted 91

dB
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ELECTRICAL CHARACTERISTICS (continued)
(DVDD = AVDD = PVDD = 3.0V, AGND = DGND = PGND = 0V, C1 = 0.47μF, C2 = 2.2μF, CNREG = CPREG = CREF = 1μF to AGND,
RLOAD_HP = 32Ω to AGND, RLOAD_OUT = 10kΩ to AGND, fLRCLK = 48kHz, fMCLK = 12.288MHz, volume set to -9.5dB, TA = TMIN to
TMAX, unless otherwise noted. Typical specifications at TA = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

0dBFS 87

-60dBFS 27.5

AVDD = 1.8V,
0dBFS

-81
Total Harmonic Distortion Plus
Noise

THD+N fIN = 984.375Hz

AVDD = 1.8V,
-60dBFS

-27.5 -22

dB

Line Output Offset Voltage VOS_LINE -15 0 +15 mV

Channel-to-Channel Gain
Matching

ΔAV/AV OUTL to OUTR, OUTR to OUTL ±0.04 dB

VRIPPLE = 100mVP-P, fIN = 1kHz, applied to
AVDD and PVDD

87

Power-Supply Rejection Ratio PSRR
VRIPPLE = 100mVP-P, fIN = 20kHz, applied
to AVDD and PVDD

67

dB

Crosstalk XTALK
fOUT = 1kHz, VOUT = 2VP-P
(OUTL to OUTR) or (OUTR to OUTL)

-105 dB

Sampling Frequency Range fS 8 48 kHz

MCLK Frequency fMCLK 8.448 40 MHz

DAC 8x INTERPOLATION FILTER

Passband Frequency PB To -1dB corner 0
0.48 x

fS
kHz

Frequency Response FR 10Hz to 20kHz -0.1 +0.1 dB

Stopband Attenuation SBA 58 dB

Stopband Frequency SB Attenuation greater than SBA
0.58 x

fS
7.42 x

fS
kHz

LINE INPUTS (INL, INR)

Line Input Voltage VIN_LINE -1 +1 V

IN_ to OUT_ Gain AV_LINE -1.05 -1 -0.95 V/V

Line Input Bias Voltage VBIAS_LINE -15 0 +15 mV

INL and INR Input Resistance RIN_LINE 10 22 kΩ
INTERNAL REGULATORS (NREG, PREG)

PREG Output Voltage VPREG 1.60 V

NREG Output Voltage VNREG -1.15 V

REF Output Voltage VREF 1.23 V
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ELECTRICAL CHARACTERISTICS (continued)
(DVDD = AVDD = PVDD = 3.0V, AGND = DGND = PGND = 0V, C1 = 0.47μF, C2 = 2.2μF, CNREG = CPREG = CREF = 1μF to AGND,
RLOAD_HP = 32Ω to AGND, RLOAD_OUT = 10kΩ to AGND, fLRCLK = 48kHz, fMCLK = 12.288MHz, volume set to -9.5dB, TA = TMIN to
TMAX, unless otherwise noted. Typical specifications at TA = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

HEADPHONE OUTPUTS (HPL, HPR)

RL = 16Ω
AVDD = 3.0V

95

RL = 32Ω
AVDD = 3.0V

40 65

RL = 16Ω
AVDD = 1.8V

30

Output Power OUT
THD+N = 1%
fIN = 1kHz, headphone
volume = +6dB

RL = 32Ω
AVDD = 1.8V

15 25

mW

Full-Scale Headphone Amplifier
Output Voltage

VOUT_FS Volume = +5dB, HP unloaded 1.16 1.23 1.30 VRMS

Line In to HP Output Voltage
Gain

AV_HP Volume = +3dB, HP unloaded 1.34 1.41 1.48 V/V

RL = 32Ω, POUT = 60mW, fIN = 1kHz -94Total Harmonic Distortion Plus
Noise

THD+N
RL = 16Ω, POUT = 60mW, fIN = 1kHz -90

dB

Unweighted 88

A-weighted 90

AVDD = 1.8V, unweighted 88
Signal-to-Noise Ratio (Note 6) SNR

AVDD = 1.8V, A-weighted 91

dB

VRIPPLE = 100mVP-P, frequency = 1kHz,
applied to AVDD and PVDD

91

Power-Supply Rejection Ratio PSRR
VRIPPLE = 100mVP-P, frequency = 20kHz,
applied to AVDD and PVDD

72

dB

TA = +25°C -15 +15Headphone Output Offset
Voltage

VOS_HP Volume = -11.5dB
TA = TMIN to TMAX -25 +25

mV

Slew Rate SR 0.47 V/μs

Maximum Capacitive Load CL No sustained oscillations 150 pF

Crosstalk XTALK
RHP = 32Ω, POUT = 3.5mW, fIN = 1kHz
(HPL to HPR) or (HPR to HPL)

-85 dB

Channel-to-Channel Gain
Matching

ΔAV/AV ±0.05 dB

Internal Charge-Pump Oscillator
Frequency

fCP 550 667 775 kHz

Charge-Pump Operating
Frequency Range

Charge-pump clock derived from MCLK 550 775 kHz

Volume Control Range -73.5 +6.0 dB
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ELECTRICAL CHARACTERISTICS (continued)
(DVDD = AVDD = PVDD = 3.0V, AGND = DGND = PGND = 0V, C1 = 0.47μF, C2 = 2.2μF, CNREG = CPREG = CREF = 1μF to AGND,
RLOAD_HP = 32Ω to AGND, RLOAD_OUT = 10kΩ to AGND, fLRCLK = 48kHz, fMCLK = 12.288MHz, volume set to -9.5dB, TA = TMIN to
TMAX, unless otherwise noted. Typical specifications at TA = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Mute Attenuation 100 dB

DIGITAL INPUTS (GPIO, SCL, SDA, BCLK, LRCLK, SDIN, ADD, MCLK)

Input High Voltage VIH
0.8 x
DVDD

V

Input Low Voltage VIL
0.2 x
DVDD

V

Input Leakage Current IIH, IIL VIH = DVDD, VIL = DGND -10 +10 μA

Input Hysteresis
0.09 x
DVDD

V

Input Capacitance CIN 10 pF

OPEN-DRAIN DIGITAL OUTPUTS (GPIO, SDA)

Output-High Leakage Current IOH VOH = DVDD (Note 7) 1 μA

DVDD > 2V 0.4

Output Low Voltage VOL IOL = 3mA
DVDD < 2V

0.2 x
DVDD

V

CMOS DIGITAL OUTPUTS (BCLK, LRCLK)

Output High Voltage VOH IOH = 1mA
DVDD -

0.4
V

Output Low Voltage VOL IOL = 1mA 0.4 V

HEADPHONE SENSE INPUT (HPS)

Input High Voltage VIH
0.7 x
DVDD

V

Input Low Voltage VIL
0.25 x
DVDD

V

Full shutdown, VIH = DVDD 400
Input-High Leakage Current IIH

Normal operation, VIH = DVDD 1
μA

Full shutdown, VIL = DGND 1
Input-Low Leakage Current IIL

Normal operation, VIL = DGND 100
μA

Input Hysteresis
0.05 x
DVDD

V
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TIMING CHARACTERISTICS
(DVDD = AVDD = PVDD = 3.0V, AGND = DGND = PGND = 0V, C1 = 0.47μF, C2 = 2.2μF, CNREG = CPREG = CREF = 1μF to AGND,
RLOAD_HP = 32Ω to AGND, RLOAD_LINE = 10kΩ to AGND, fLRCLK = 48kHz, fMCLK = 12.288MHz, volume set to -9.5dB, TA = TMIN to
TMAX, unless otherwise noted. Typical specifications at TA = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

I2C TIMING

Serial Clock Frequency fSCL 0 400 kHz

Bus Free Time Between STOP
and START Conditions

tBUF 1.3 μs

Hold Time (Repeated) START
Condition

tHD, STA 0.6 μs

SCL Pulse-Width Low tLOW 1.3 μs

SCL Pulse-Width High tHIGH 0.6 μs

Repeated START Condition
Setup Time

tSU, STA 0.6 μs

Data Hold Time tHD, DAT 0 900 ns

Data Setup Time tSU, DAT 100 ns

Bus Capacitance CB 400 pF

SDA and SCL Receiving Rise
Time (Note 8)

tR
20 +

0.1CB
300 ns

SDA and SCL Receiving Fall
Time (Note 8)

tF
20 +

0.1CB
300 ns

DVDD = 1.8V, TA = +25°C
20 +

0.1CB
250

SDA Transmitting Fall Time
(Note 8)

tF
DVDD = 3.6V, TA = +25°C

20 +
0.05CB

250

ns

Setup Time for STOP Condition tSU, STO 0.6 μs

Pulse Width of Suppressed Spike tSP 0 50 ns

DIGITAL AUDIO TIMING

BCLK Period (Note 9) tBCLK
3 x

1 / fICLK
ns

Low or High BCLK Pulse Width tBCLK_PW
0.35 x
tBCLK

ns

BCLK and LRCLK Rise Time tR Master mode, CLOAD = 15pF 1 ns

BCLK and LRCLK Fall Time tF Master mode, CLOAD = 15pF 1 ns

SDIN or LRCLK to BCLK Rising
Setup Time

tDBSU,
tBWSU

30 ns

DVDD = 1.8V 0SDIN or LRCLK to BCLK Rising
Hold Time

tDBH,
tBWBH DVDD = 3.6V 5

ns

Note 1: The MAX9850 is 100% production tested at TA = +25°C and is guaranteed by design for TA = TMIN to TMAX.
Note 2: Full operation is defined as clocking all zeros into the DAC while the DAC, headphone outputs, and line outputs are all enabled.
Note 3: DAC performance specifications measured using the line outputs, OUTL and OUTR.
Note 4: Dynamic range is defined as the SNR of a 1kHz, -60dBFS input signal measured with an A-weighted filter, then normalized

to full scale (+60dB).
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_______________________________________________________________
(DVDD = AVDD = PVDD = 3.0V, AGND = DGND = PGND = 0V, C1 = 0.47μF, C2 = 2.2μF, CNREG = CPREG = CREF = 1μF, fS = 48kHz,
fMCLK = 12.288MHz, master integer mode, headphone volume set to +6dB, both channels driven in-phase, TA = +25°C, unless 
otherwise noted. fIN = 984.375Hz, A-weighted THD+N.)
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Note 5: DAC SNR measured from DAC inputs to OUTL and OUTR.
Note 6: Headphone amplifier SNR measured from line inputs to headphone outputs.
Note 7: GPIO is 100kΩ to ground when DVDD < VOH < 3.6V.
Note 8: CB is in pF.
Note 9: fICLK derived by dividing fMCLK by 1, 2, 3, or 4. See the Registers and Bit Descriptions section.

TYPICAL POWER DISSIPATION AT AVDD = 1.8V (No Headphone/Line Output Load)

MODE AVDD POWER DVDD POWER PVDD POWER TOTAL POWER

Full Operation (Note 1) 4.93mW 3.76mW 5.00mW 13.70mW

DAC to Line Outputs, Headphones Disabled 3.11mW 3.76mW 3.22mW 10.10mW

Line Inputs to Line Outputs and Headphone
Outputs, DAC Disabled

3.22mW 0.085mW 3.40mW 6.71mW

Line Inputs to Line Outputs, DAC and
Headphones Disabled

1.39mW 0.085mW 1.61mW 3.08mW

Full Shutdown 2.7μW 0.5μW <0.1μW 3.2μW
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____________________________________________________________________ ( )
(DVDD = AVDD = PVDD = 3.0V, AGND = DGND = PGND = 0V, C1 = 0.47μF, C2 = 2.2μF, CNREG = CPREG = CREF = 1μF, fS = 48kHz,
fMCLK = 12.288MHz, master integer mode, headphone volume set to +6dB, both channels driven in-phase, TA = +25°C, unless 
otherwise noted. fIN = 984.375Hz, A-weighted THD+N.)
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1k

AVDD = 1.8VDC

AVDD = 3.0VDC

RLOAD = 10kΩ
VRIPPLE APPLIED TO
AVDD AND PVDD = 100mVP-P
CLOCKING ZEROS INTO DAC

____________________________________________________________________ ( )
(DVDD = AVDD = PVDD = 3.0V, AGND = DGND = PGND = 0V, C1 = 0.47μF, C2 = 2.2μF, CNREG = CPREG = CREF = 1μF, fS = 48kHz,
fMCLK = 12.288MHz, master integer mode, headphone volume set to +6dB, both channels driven in-phase, TA = +25°C, unless 
otherwise noted. fIN = 984.375Hz, A-weighted THD+N.)
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LINE IN = 1VRMS
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LINE OUT
fIN = 1kHz

fMCLK = 12MHz
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-60

-80

-20

-40
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(DAC IN = -60dBFS)
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6

FREQUENCY (kHz)
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BF
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LINE OUT
fIN = 1kHz
fMCLK = 12MHz

-140

-100

-120

-60

-80

-20

-40

0

FFT, SLAVE NONINTEGER MODE
(DAC IN = IDLE)

M
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to
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7

FREQUENCY (Hz)
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UT
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S)

0 5 10 15 20

LINE OUT
fMCLK = 12MHz

-140
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-120

-60

-80

-20

-40

0
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(DAC IN = 0dBFS)

M
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8

FREQUENCY (Hz)
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0 5 10 15 20

LINE OUT
fIN = 1kHz
fMCLK = 12.288MHz
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-80
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0

FFT, MASTER INTEGER MODE
(DAC IN = -60dBFS)
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to
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FREQUENCY (Hz)
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0 5 10 15 20

LINE OUT
fIN = 1kHz
fMCLK = 12.288MHz

-140

-100

-120

-60

-80
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-40
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FFT, MASTER INTEGER MODE
(DAC IN = IDLE)

M
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to
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LINE OUT
fMCLK = 12.288MHz

____________________________________________________________________ ( )
(DVDD = AVDD = PVDD = 3.0V, AGND = DGND = PGND = 0V, C1 = 0.47μF, C2 = 2.2μF, CNREG = CPREG = CREF = 1μF, fS = 48kHz,
fMCLK = 12.288MHz, master integer mode, headphone volume set to +6dB, both channels driven in-phase, TA = +25°C, unless 
otherwise noted. fIN = 984.375Hz, A-weighted THD+N.)
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vs. TEMPERATURE

M
AX

98
50

to
c3

5

TEMPERATURE (°C)
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____________________________________________________________________ ( )
(DVDD = AVDD = PVDD = 3.0V, AGND = DGND = PGND = 0V, C1 = 0.47μF, C2 = 2.2μF, CNREG = CPREG = CREF = 1μF, fS = 48kHz,
fMCLK = 12.288MHz, master integer mode, headphone volume set to +6dB, both channels driven in-phase, TA = +25°C, unless 
otherwise noted. fIN = 984.375Hz, A-weighted THD+N.)
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1 LRCLK

2 BCLK

3 SDIN

4 DVDD

5 MCLK

6 DGND

7 ADD

8 GPIO

9 INR

10 INL

11 OUTR

12 OUTL

13 REF

14 AGND

15 NREG

16 PREG

17 AVDD

18 HPR

19 HPL

20 SVSS

21 HPS

22 PVSS

23 C1N

24 PGND

25 C1P

26 PVDD

27 SCL

28 SDA

— EP

/ LRCLK SDIN
MAX9850 LRCLK

/ MAX9850 BCLK

1μF DGND

MCLK

I2C AGND AVDD SDA I2C

/ GPIO GPIO GPIO
GPIO

INR DAC

INL DAC

OUTR AGND

OUTL AGND

1μF AGND

1μF AGND

1μF AGND

1μF AGND

HPR AGND DirectDrive

HPL AGND DirectDrive

PVSS

HPS
(HPS)

2.2μF PGND SVSS

C1N C1P 0.47μF

C1N C1P 0.47μF

1μF PGND AVDD

I2C

I2C /

EP AGND
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____________________________
MAX9850 (DAC) DirectDrive

Σ-Δ DAC
90dB 8kHz 48kHz

I2C
I2C ID

MAX9850 (MCLK)
MCLK 16

SNR MCLK
MCLK

3 MAX9850
LRCLK

BCLK MAX9850 MAX9850
LRCLK BCLK

MAX9850 LRCLK BCLK
MCLK

Maxim DirectDrive

MAX9850

DAC MCLK /

(HPS) MAX9850
HPS HPS

Σ-Δ DAC

MAX9850 Σ-Δ DAC 91dB SNR DAC
fLRCLK

8 fLRCLK
Σ-Δ

MAX9850

DACEN = 0 ( 0x5 B0 )
DAC DACEN = 1 DAC

/

MAX9850 (INR INL) (OUTR
OUTL) DAC

/
LNIEN = 1 ( 0x5 B1 )

AGND
AC INR INL

DirectDrive (OUTR OUTL)

LNOEN = 1 ( 0x5 B2 )

CPEN(1:0) = 11 ( 0x5 B5 B4 )

DirectDrive

MAX9850

Maxim DirectDrive
MAX9850

MAX9850
(0.47μF 2.2μF)

14 ______________________________________________________________________________________



(33μF 330μF)
THD

PSRR

VOL(5:0) ( 0x2 B5–B0 )
VOL(5:0)

0x00 VOL(5:0) 0x28
MAX9850 0x3F A

VMN ( 0x0 B3 ) 1 1 VOL(5:0)

SLEW = 1( 0x2 B6 )
SLEW = 1

SR(1:0)
( 0x7 B7 B6 ) 1

SR(1:0)

ZDEN = 1 ( 0x3 B0 )

SR(1:0) 01

MUTE = 1 ( 0x2 B7 )

200ms (SR = 01)

MONO = 1 ( 0x3 B2 )
HPR

HPL 6dB
MAX9850

B SMONO ( 0x1 B4 ) 1

HPEN LNOEN ( 0x5 B3
B2 ) 1 (HPR HPL) HPEN

LNOEN = 0

LNOEN = 0 ( 0x5 B2 )

(HPR HPL)

CPEN(1:0) = 11 ( 0x5 B5 B4
)

(HPS)

(HPS) HPS
HPS 3

2
HPS 0.3 x DVDD

HPS
100kΩ DVDD

______________________________________________________________________________________ 15

VOL(5:0) CODE

HE
AD

PH
ON

E 
AT

TE
NU

AT
IO

N 
(d

B)

564832 4016 248

-110
-100
-90
-80
-70
-60
-50
-40
-30
-20
-10

0
10

-120
0 64

1. 

1.
TYPICAL VOLUME SLEW RATE

SR1 SR0 FROM FULL
VOLUME TO MUTE

FROM FULL
VOLUME TO
VMN = 1 (ms)

0 0 63μs 0.1

0 1 125ms 200

1 0 63ms 100

1 1 42ms 67



HPS (HPR
HPL) HPS HPEN (
0x5 B3 ) 1

MAX9850 HPS HPS

DBDEL (1:0) (
0x3 B4 B3 ) HPS

fCP
2

HPS

A SHPS ( 0x 0 B4 )
HPS HPS SHPS = 0 HPS
SHPS = 1

GPIO

GPD ( 0x3 B5 )
GPIO GPD = 1 GPIO

GPD = 0 GPIO GPIO
GPIO DVDD

GPIO MAX9850 LED

μC PLL
HPS

GPIO GPIO

GPIO MAX9850 μC I/O
GPIO A SGPIO

( 0x0 B6 )

GPIO

GPD = 1 ( 0x3 B5 ) GPIO
GM (1:0) ( 0x3 B7 B6)

GPIO GPIO
A ALERT (

0x0 B7 )
3 GPIO

16 ______________________________________________________________________________________

DVDD

100kΩ

SHDN*

HPSMAX9850

*SHDN = 1 FOR THIS DIAGRAM

2. (HPS)

2. HPS

DBDEL(0) DBDEL(0)
DEBOUNCE

TIME
(ms)

DEBOUNCE TIME
BASED ON

fCP = 667kHz (ms)

0 0 0 0 (Disabled)

0 1 217 x 1 / fCP Approx 200

1 0 218 x 1 / fCP Approx 400

1 1 219 x 1 / fCP Approx 800

3. GPIO (GPD = 1)

GM(1) GM(0) MODE DESCRIPTION

0 0 GPIO = 0

0 1 GPIO = High impedance

1 0 GPIO = 0, ALERT output pulse enabled

1 1
GPIO = High impedance, ALERT output pulse
enabled



MAX9850
ALERT = 1 GM(1:0) 10 11 ALERT

GPIO 4 ALERT

1

GPIO

GPIO A SGPIO ( 0x0
B6 ) ISGPIO = 1 SGPIO
ALERT

(ICLK) ( LRCLK)
MCLK MAX9850

MCLK LRCLK

3 MCLK
MAX9850 MCLK ICLK

ICLK DAC SNR
fICLK 12MHz 90dB ( )

ICLK
SNR vs.

MCLK Frequency

ICLK MCLK MAX9850
DAC LRCLK
BCLK
ICLK

MCLK DAC
MCLK 8.448MHz 13MHz

16.896MHz 40MHz
MCLK MAX9850

8kHz 48kHz
MCLK MAX9850

5

ICLK SNR
ICLK 5 MAX9850

IC(1:0) = 0x0

DAC

DAC

MCLK
MAS ( 0xA B7 ) LRCLK MSB
INT ( 0x8 B7 ) 6

MAX9850 DAC

DAC
LRCLK ICLK

MCLK 256 x LRCLK MAX9850 ICLK 16 x
LRCLK

10

LRCLK ICLK
MAX9850

MCLK

______________________________________________________________________________________ 17

4. (0x4)
EVENT BIT NUMBER IN REGISTER 0x4

LCK (register 0x0, bit B5) sets when the internal PLL acquires or loses frequency lock B5

SHPS (register 0x0, bit B4) sets after the headphone is inserted and the debounce time has
elapsed when the headphone amplifier is powered up and ready

B4

VMN (register 0x0, bit B3) sets when the headphone amplifier minimum volume is reached B3

IOHL or IOHR (register 0x0, bits B1 or B0) sets after an overcurrent at either HPL or HPR B0

IC(1:0)
0x0 = 1/1
0x1 = 1/2
0x2 = 1/3
0x3 = 1/4

CP(4:0)

LRCLK DIVIDER

INTERNAL CLOCK
(ICLK)MASTER CLOCK

(MCLK)
CHARGE-PUMP
CLOCK

LRCLK*
*LRCLK IS GENERATED WHEN IN MASTER
MODE ONLY. THE DIVIDER IS SET WITH THE
LRCLK MSB AND LRCLK LSB REGISTERS.

3. MCLK
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* MCLK MAX9850 MCLK

5. MCLK

MINIMUM ICLK
(MHz)

MAXIMUM ICLK
(MHz)

ACCEPTABLE MCLK FREQUENCIES*
(MHz)

LRCLK
(kHz) INTEGER MODE

(160 x fLRCLK)

NONINTEGER
MODE

(176 x fLRCLK)
ANY MODE

IC(1:0) = 0x0
SF = 1

IC(1:0) = 0x1
SF = 2

IC(1:0) = 0x2
SF = 3

IC(1:0) = 0x3
SF = 4

8 1.280 1.4080 13.0
1.280 and

1.4080 to 13.0
2.560 and 

2.8160 to 26.0
3.840 and 

4.2240 to 39.0
5.120 and 

5.6320 to 40.0

11.025 1.764 1.9404 13.0
1.764 and

1.9404 to 13.0
3.528 and 

3.8808 to 26.0
5.292 and 

5.8212 to 39.0
7.056 and 

7.7616 to 40.0

12 1.920 2.1120 13.0
1.920 and

2.1120 to 13.0
3.840 and 

4.2240 to 26.0
5.760 and 

6.3360 to 39.0
7.680 and 

8.4480 to 40.0

16 2.560 2.8160 13.0
2.560 and

2.8160 to 13.0
5.120 and 

5.6320 to 26.0
7.680 and 

8.4480 to 39.0
10.240 and 

11.2640 to 40.0

22.05 3.528 3.8808 13.0
3.528 and

3.8808 to 13.0
7.056 and 

7.7616 to 26.0
10.584 and 

11.6424 to 39.0
14.112 and 

15.5232 to 40.0

24 3.840 4.2240 13.0
3.840 and

4.2240 to 13.0
7.680 and 

8.4480 to 26.0
11.520 and 

12.6720 to 39.0
15.360 and 

16.8960 to 40.0

32 5.120 5.6320 13.0
5.120 and

5.6320 to 13.0
10.240 and 

11.2640 to 26.0
15.360 and 

16.8960 to 39.0
20.480 and 

22.5280 to 40.0

44.1 7.056 7.7616 13.0
7.056 and

7.7616 to 13.0
14.112 and 

15.5232 to 26.0
21.168 and 

23.2848 to 39.0
28.224 and 

31.0464 to 40.0

48 7.680 8.4480 13.0
7.680 and

8.4480 to 13.0
15.360 and 

16.8960 to 26.0
23.040 and 

25.3440 to 39.0
30.720 and 

33.7920 to 40.0

SLAVE MODE
(MAS = 0)

MASTER MODE
(MAS = 1)

MODE LRCLK and BCLK signals supplied
from external source

LRCLK and BCLK signals supplied
by MAX9850

NONINTEGER
MODE (INT = 0)

LRCLK may be any frequency
within an acceptable range

Asynchronous Asynchronous

INTEGER MODE
(INT = 1)

ICLK and LRCLK must be
synchronous and exact integer
ratio related

Synchronous

6. DAC

NMSB LSB, = 0 N
f

fMSB LSB
LRCLK

ICLK
, =

×222

N
f

f
NLSB

ICLK

LRCLK
MSB=

×
=

16
0,   



MAX9850
LRCLK BCLK

MAX9850 MCLK LRCLK
ICLK 16 x LRCLK

ICLK LRCLK
LRCLK

MAX9850
LRCLK BCLK ICLK 16 x LRCLK

MAX9850 ±0.5% LRCLK

ICLK LRCLK
ICLK LRCLK

5
MCLK

(MAS = 1, IM = 1)

MAX9850 LRCLK BCLK LRCLK
ICLK

fICLK = ICLK DAC fICLK
160 x fLRCLK

NLSB = LSB(7:0) ( 0x9 B7–B0 )

fLRCLK = LRCLK

fICLK = 12.228MHz NLSB = 16 (0x10) fLRCLK =
48kHz

NLSB NLSB
NLSB

(MAS = 0, IM = 1)

MAX9850
LRCLK BCLK LRCLK

ICLK LSB(7:0) ( 0x9 B7–B0 )
LRCLK LSB(7:0)

fICLK = ICLK DAC fICLK
160 x fLRCLK

fLRCLK = LRCLK

NLSB = LSB(7:0) ( 0x9 B7–B0 )

fICLK = 11.2896MHz fLRCLK = 44.1kHz NLSB = 16
(0x10)

NLSB NLSB
NLSB

(MAS = 0, IM = 0)

MAX9850 LRCLK
ICLK

MAX9850
MAX9850

fICLK 176 x fLRCLK

(MAS = 1, IM = 0)

ICLK LRCLK
MAX9850

ICLK 8kHz 48kHz
(±0.5%) LRCLK MAX9850

MSB(14:8) LSB(7:0) ( 0x8 B7–B0
0x9 B6–B0 ) MCLK

LRCLK LRCLK MCLK
MSB(14:8) LSB(7:0)

N
f

fLSB
ICLK

LRCLK
=

×16   

f
f

NLRCLK
ICLK

LSB
=

×16   
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fICLK = ICLK DAC fICLK
176 x fLRCLK

fLRCLK = LRCLK

NMSB,LSB = MSB(14:8) LSB(7:0) ( 0x8 B6–B0
0x9 B7–B0 )

fLRCLK = 44.1kHz fICLK = 12.288MHz

1) NMSB,LSB 15052.8

2) 15053

3) 0x3CD

4) MSB(14:8) MSB 0x3A LSB(7:0) LSB
0xCD

7 MCLK
LRCLK

MAX9850 DirectDrive
CPEN(1:0) = 11

( 0x5 B5 B4 ) CPEN
11 1.4ms

CP(4:0) ( 0x7 B4 –B0 )
667kHz

MCLK CPEN(1:0) = 11 CP(4:0) = 0x00

MCLK DAC

C2 PVDD
(

/ )

CP(4:0) 0 MCLK

fMCLK = MCLK

fCP = fCP =
667kHz ±20%

SF = MCLK SF IC(1:0) + 1

NCP(4:0) = CP(4:0) ( 0x7 B4–B0 )
ICLK NCP(4:0)

1

N
f
f SFCP
MCLK

CP
( : )     4 0 2

=
× ×
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7. NMSB,LSB

N (15-BIT hex VALUE)

LRCLK OUTPUT FREQUENCY (kHz)
MCLK
(MHz)

SF
ICLK
(MHz)

48 44.1 32 24 22.05 16 12 11.03 8

18.4320 2 9.2160 5555 4E66 38E4 2AAB 2733 1C72 1555 139A 0E39

16.9344 2 8.4672 5CE1 5555 3DEB 2E71 2AAB 1EF6 1738 1555 0F7B

16.3840 2 8.1920 5833 4000 3000 2C1A 2000 1800 160D 1000

12.5000 1 12.5000 3EEA 39CE 29F1 1F75 1CE7 14F9 0FBB 0E73 0A7C

12.2880 1 12.2880 4000 3ACD 2AAB 2000 1D66 1555 1000 0EB3 0AAB

12.0000 1 12.0000 4189 3C36 2BB1 20C5 1E1B 15D8 1062 0F0E 0AEC

11.2896 1 11.2896 45A9 4000 2E71 22D4 2000 1738 116A 1000 0B9C

9.2160 1 9.2160 5555 4E66 38E4 2AAB 2733 1C72 1555 139A 0E39

8.4672 1 8.4672 5CE1 5555 3DEB 2E71 2AAB 1EF6 1738 1555 0F7B

8.4480 1 8.4480 5D17 5587 3E10 2E8C 2AC3 1F08 1746 1562 0F84

N MSB(14:8) LSB(7:0)



fMCLK = 12MHz SF = 1 fCP = 666.7kHz NCP(4:0) = 9

8 MCLK CP(4:0)

________________________________

11 MAX9850 9
0x0

0x1 /
0xB

(0x0 0x1)
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8. MCLK
CP(4:0)

fMCLK
(MHz)

CP(4:0) IC(1:0) SF
fCP

(kHz)

11.2896 0x08 0x0 1 705.6

12.0000 0x09 0x0 1 666.7

12.2880 0x09 0x0 1 682.7

13.0000 0x0A 0x0 1 650.0

24.0000 0x09 0x1 2 666.7

27.0000 0x07 0x2 3 642.9

9.

REGISTER B7 B6 B5 B4 B3 B2 B1 B0
REGISTER
ADDRESS

POWER-ON
RESET STATE

Status A ALERT SGPIO LCK SHPS VMN 1 IOHL IOHR 0x0 —

Status B X X X SMONO SHP SLO SLI SDAC 0x1 —

Volume MUTE SLEW VOL(5:0) 0x2 0x0C

General
Purpose

GM(1:0) GPD DBDEL(1:0) MONO 0 ZDEN 0x3 0x00

Interrupt
Enable

0 ISGPIO ILCK ISHPS IVMN 0 0 IIOH 0x4 0x00

Enable SHDN MCLKEN CPEN(1:0) HPEN LNOEN LNIEN DACEN 0x5 0x00

Clock 0 0 0 0 IC(1:0) 0 0 0x6 0x00

Charge
Pump

SR(1:0) 0 CP(4:0) 0x7 0x00

LRCLK MSB INT MSB(14:8) 0x8 0x00

LRCLK LSB LSB(7:0) 0x9 0x00

Digital
Audio

MAS INV BCINV LSF DLY RTJ WS(1:0) 0xA 0x00

RESERVED 0xB —

X = 



(ALERT)

1 = 

0 = 

ALERT ALERT

• SGPIO GPIO GPIO
GPIO

ISGPIO = 1 ( 0x4 B6 )

• PLL LRCLK
ILCK = 1 ( 0x4 B5 )

• SHPS
ISHPS = 1 ( 0x4 B4 )

•
IVMN = 1 ( 0x4 B3 )

• (HPR HPL)
IIOH = 1 ( 0x4 B0 )

ALERT 1
A GPIO ALERT
μC GPIO GM(1:0) (

0x3 B7 B6 ) GPIO GPIO
GPIO

GPIO (SGPIO)

1 = GPIO

0 = GPIO

A SGPIO GPIO
GPIO GPIO

ISGPIO = 1 ( 0x4 B6 )
SGPIO ALERT 1

PLL (LCK)

1 = PLL LRCLK

0 = PLL LRCLK

A LCK PLL
PLL DAC PLL LRCLK

DACEN 1 ( 0x5 B0 ) DAC
ILCK = 1 ( 0x4 B5 ) LCK

ALERT 1

HPS (SHPS)

1 = HPS

0 = HPS

A SHPS HPS
SHPS = 0 HPS HPS
SHPS 1
ISHPS = 1 ( 0x4 B4 ) SHPS
ALERT 1

(VMN)

1 = 

0 = 

VMN 1
IVMN = 1 ( 0x4 B3 ) ALERT

1

(IOHL)

1 = (HPL)

0 = (HPL)

HPL IOHL 1
A

IIOH = 1 ( 0x4 B0 )
ALERT 1

(IOHR)

1 = (HPR)

0 = (HPR)

IOHR 1
A IIOH = 1 (

0x4 B0 ) ALERT
1

22 ______________________________________________________________________________________

10. A (0x0)
B7 B6 B5 B4 B3 B2 B1 B0

ALERT SGPIO LCK SHPS VMN 1 IOHL IOHR



(SMONO)

1 = 

0 = 

SMONO

MONO = 1 (
0x3 B2 )

(SHP)

0 = 

1 = 

SHP

(SLO)

0 = 

1 = 

SLO
LNOEN = 1 ( 0x5 B2 )

(SLI)

0 = 

1 = 

SLI
LNIEN = 1 ( 0x5 B1 )

DAC (SDAC)

0 = DAC

1 = DAC

SDAC DAC

______________________________________________________________________________________ 23

11. B (0x1)

B7 B6 B5 B4 B3 B2 B1 B0

X X X SMONO SHP SLO SLI SDAC



(0x2)

(MUTE)

1 = 

0 = 

MUTE = 1 (HPR HPL)

(SLEW)

1 = 

0 = 

(VOL(5:0))

VOL(5:0) 0x00
0x28 0x3F 0x3F

VMN 1 13
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13.

12. (0x2) /
B7 B6 B5 B4 B3 B2 B1 B0

MUTE SLEW VOL(5:0)

VOL(5:0) SETTING (dB)

0x00 +6.0

0x01 +5.5

0x02 +5.0

0x03 +4.5

0x04 +4.0

0x05 +3.5

0x06 +3.0

0x07 +2.5

0x08 +1.5

0x09 +0.5

0x0A -0.5

0x0B -1.5

0x0C -3.5

0x0D -5.5

VOL(5:0) SETTING (dB)

0x0E -7.5

0x0F -9.5

0x10 -11.5

0x11 -13.5

0x12 -15.5

0x13 -17.5

0x14 -19.5

0x15 -21.5

0x16 -23.5

0x17 -25.5

0x18 -27.5

0x19 -29.5

0x1A -31.5

0x1B -33.5

VOL(5:0) SETTING (dB)

0x1C -35.5

0x1D -37.5

0x1E -39.5

0x1F -41.5

0x20 -45.5

0x21 -49.5

0x22 -53.5

0x23 -57.5

0x24 -61.5

0x25 -65.5

0x26 -69.5

0x27 -73.5

0x28-0x3F Mute

— —



GPIO (GM(1:0))

00 = GPIO

01 = GPIO

10 = GPIO ALERT

11 = GPIO ALERT

GM(1:0) GPIO ALERT
GPIO

GPIO
A ALERT 1

GPIO GM(1:0)

GPIO (GPD)

1 = GPIO

0 = GPIO

GPD GPIO

(DBDEL(1:0))

00 = HPS

01 = HPS 200ms

10 = HPS 400ms

11 = HPS 800ms

DBDEL(1:0) HPS

(MONO)

1 = 

0 = 

MONO = 1

(HPL)

(ZDEN)

1 = 

0 = 

ZDEN = 1 /

SR(1:0) 01

GPIO
GPD GM(1:0) ALERT

SGPIO (ISGPIO)

1 = GPIO SGPIO ALERT 1

0 = GPIO SGPIO ALERT

ISGPIO = 1 SGPIO MAX9850
ALERT = 1 GPIO

PLL (ILCK)

1 = LCK ALERT 1

0 = LCK ALERT

ILCK = 1 DAC PLL LRCLK
MAX9850 ALERT = 1 GPD = 1 GM(1:0)
GPIO LCK μC

SHPS (ISHPS)

1 = SHPS ALERT 1

0 = SHPS ALERT

ISHPS = 1 SHPS MAX9850
ALERT = 1

(IVMN)

1 = VMN ALERT 1

0 = VMN ALERT

IVMN = 1 MAX9850
ALERT = 1 GPD = 1 GM(1:0) GPIO

μC
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14. / (0x3)

B7 B6 B5 B4 B3 B2 B1 B0

GM(1:0) GPD DBDEL(1:0) MONO 0 ZDEN

15. / (0x4)
B7 B6 B5 B4 B3 B2 B1 B0

0 ISGPIO ILCK ISHPS IVMN 0 0 IIOH



(IIOH)

1 = IOHL IOHR 1 ALERT 1

0 = IOHL IOHR 1 ALERT

IIOH = 1 (HPL HPR)
MAX9850 ALERT = 1 GPD = 1

GM(1:0) GPIO
μC

(SHDN)

1 = MAX9850

0 = MAX9850 I2C

SHDN = 1 MAX9850
/ DAC

SHDN = 1 MAX9850

MCLK (MCLKEN)

1 = MCLK MAX9850

0 = MCLK MAX9850

DAC MCLKEN 1 MCLKEN =
0 /

(CPEN(1:0))

11 = 

00 = 

10 01 = 

CPEN(1:0) 11

(HPEN)

1 = 

0 = 

HPEN = 1 HPEN = 0

(LNOEN)

1 = 

0 = 

LNOEN = 0
LNOEN = 1

(LNIEN)

1 = 

0 = 

LNIEN = 1 LNIEN = 0

DAC (DACEN)

1 = DAC

0 = DAC

DACEN = 1 DAC
FIR DACEN = 0 DAC

(IC(1:0))

00 = (fICLK = fMCLK)

01 = (fICLK = fMCLK / 2)

10 = (fICLK = fMCLK / 3)

11 = (fICLK = fMCLK / 4)

IC(1:0)
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16. / (0x5)
B7 B6 B5 B4 B3 B2 B1 B0

SHDN MCLKEN CPEN (1:0) HPEN LNOEN LNIEN DACEN

17. / (0x6)
B7 B6 B5 B4 B3 B2 B1 B0

0 0 0 0 IC(1:0) 0 0

18. / (0x7)
B7 B6 B5 B4 B3 B2 B1 B0

SR(1:0) 0 CP(4:0)



(SR(1:0))

00 = 63μs 0x00 0x28
ZDEN = 1

01 = 125ms 0x00 0x28

10 = 63ms 0x00 0x28

11 = 42ms 0x00 0x28

SR(1:0) MAX9850

(CP(4:0))

CP(4:0) (fCPCLK)
ICLK

CP(4:0) = 0x00 667kHz
DAC

CP(4:0) 0x00
ICLK ICLK
667kHz ±20% CP(4:0)

fMCLK = MCLK

NCP(4:0) = CP(4:0) ICLK
NCP(4:0) 1

fCP = fCP =
667kHz ±20%

SF = MCLK SF IC(1:0) + 1

LRCLK MSB LRCLK LSB

(INT)

1 = MAX9850

0 = MAX9850

ICLK 16 (fLRCLK)
DAC fLRCLK =

fICLK / (16 x LSB(7:0))

LRCLK MSB (MSB(14:8))

MSB(14:8) LSB(7:0)
fLRCLK ( DAC )

LRCLK LSB (LSB(7:0))

MAX9850 LSB(7:0) MSB(14:8)
LRCLK MAX9850

LSB(7:0) fLRCLK DAC

(MAS)

1 = MAX9850

0 = MAX9850

MAS = 1 MAX9850
LRCLK BCLK MAX9850 MAS  = 0
MAX9850

LRCLK BCLK

LRCLK (INV)

1 = LRCLK LRCLK

0 = LRCLK LRCLK

INV = 0 I2S

(BCINV)

1 = BCLK SDIN

0 = BCLK SDIN

BCINV = 0 I2S

N
f

fMSB LSB
LRCLK

ICLK
, =

×222

f
f

SFCP
MCLK

NCP
=

× ×2 4 0   ( : )
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19. LRCLK MSB (0x8) LRCLK  LSB
(0x9) /

B7 B6 B5 B4 B3 B2 B1 B0

INT MSB(14:8)

LSB(7:0)

20. / (0xA)
B7 B6 B5 B4 B3 B2 B1 B0

MAS INV BCINV LSF DLY RTJ WS(1:0)



(LSF)

1 = LSB

0 = MSB

LSF = 0 I2S

SDIN (DLY)

1 = LRCLK BCLK
MAX9850

0 = A LRCLK BCLK
MAX9850

DLY = 1 I2S

(RTJ)

1 = 

0 = 

I2S RTJ = 0 I2S

(WS(1:0))

00 = 16

01 = 18

10 = 20

11 = 24

WS(1:0)
BCLK

MAX9850 3
MSB LSB I2S

3 (SDIN)
(LRCLK) (BCLK)

20 21

4
I2S

M A X 9 8 5 0 I C L K B C L K
LRCLK MAX9850

LRCLK BCLK

MAX9850 WS(1:0)
BCLK

I2S LRCLK
BCLK SDIN MAX9850

4

MAX9850 16 18 20 24
MAX9850 BCLK

22 WS(1:0) ( 0xA B0 B1 )
MAX9850 BCLK

18 18

0

I2C

MAX9850 I2C/SMBusTM 2
(SDA) (SCL) SDA

SCL MAX9850 400kHz
5 2 SCL

MAX9850

START (S) REPEATED START (Sr) STOP (P)
MAX9850 8
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21.

FORMAT
DIGITAL AUDIO REGISTER

CODE (0xA)

Left-Justified Audio Data X0000000

Right-Justified Audio Data X0000100

I2S-Compatible Audio Data X0001000

22.
WS(1:0) DATA WORD SIZE (BITS)

0x0 16

0x1 18

0x2 20

0x3 24

SMBus Intel Corp.



MAX9850
9 SCL MAX9850 SCL

SDA
START REPEATED START

STOP

SDA SDA
500Ω SCL

SCL
SCL 500Ω SDA SCL

MAX9850

SCL 1 SDA SCL
SCL SDA

( START STOP ) I2C
SDA SCL

______________________________________________________________________________________ 29

4. ( 16 )

SCL

SDA

START
CONDITION

STOP
CONDITION

REPEATED 
START 

CONDITION

START 
CONDITION

tHD, STA

tHD, STA
tHD, STA tSP

tBUF

tSU, STOtLOW

tSU, DAT

tHD, DAT

tHIGH

tR tF

5. 2

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RIGHTLEFT

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RIGHTLEFT

LRCLK

SDIN

BCLK

LRCLK

SDIN

BCLK

LEFT-JUSTIFIED
DIGITAL AUDIO REGISTER (0xA)
CONTENTS = 00000000

15X 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RIGHTLEFTLRCLK

SDIN

BCLK

I2S
DIGITAL AUDIO REGISTER (0xA)
CONTENTS = 00001000

RIGHT-JUSTIFIED
DIGITAL AUDIO REGISTER (0xA)
CONTENTS = 00000100

15X 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0



START STOP

SDA SCL
START START SCL
SDA STOP SCL

SDA ( 6) START
MAX9850 STOP

REPEATED START
STOP

STOP

MAX9850 STOP
STOP START

SCL
START STOP

MAX9850 ( 23)
ID ADD GND AVDD

SDA I2C 7
(MSB) R/W R/W 1 MAX9850

R/W 0 MAX9850
START MAX9850

(ACK) 9
MAX9850 ( 7)

MAX9850 9
SDA ACK

MAX9850 9
SDA

MAX9850
STOP
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SCL

SDA

S Sr P

6. START STOP REPEATED START

23. MAX9850
MAX9850 SLAVE ADDRESS

ADD
A6 A5 A4 A3 A2 A1 A0 R/W

GND 0 0 1 0 0 0 0 X

AVDD 0 0 1 0 0 0 1 X

SDA 0 0 1 0 0 1 1 X

X = 

1SCL

START
CONDITION

SDA

2 8 9

CLOCK PULSE FOR
ACKNOWLEDGMENT

ACKNOWLEDGE

NOT ACKNOWLEDGE

7. 



MAX9850 START R/W 0
( 23)

STOP
8 MAX9850
9 MAX9850 n

R/W 0 MAX9850
MAX9850 9 SCL

2 MAX9850
MAX9850

MAX9850

MAX9850 3
MAX9850

9 1
STOP

0xA

R/W 1 MAX9850
9 SCL SDA

START
0x0 MAX9850

0 x 0
(SCL)

STOP STOP

0x0
STOP
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ACKNOWLEDGE FROM MAX9850

1 BYTE

AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

ACKNOWLEDGE FROM MAX9850

B1 B0B3 B2B5 B4B7 B6

A A P0

ACKNOWLEDGE FROM MAX9850

R/W

S ASLAVE ADDRESS REGISTER ADDRESS  Nth DATA BYTE

1 BYTE

AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

ACKNOWLEDGE FROM MAX9850

B1 B0B3 B2B5 B4B7 B6

A 1st DATA BYTE

9. MAX9850 n

A0SLAVE ADDRESS REGISTER ADDRESS DATA BYTE

ACKNOWLEDGE FROM MAX9850

R/W 1 BYTE

AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

ACKNOWLEDGE FROM MAX9850

ACKNOWLEDGE FROM MAX9850

B1 B0B3 B2B5 B4B7 B6

S AA P

8. MAX9850



R/W 0
MAX9850
REPEATED START R/W 1

MAX9850
0xB

0xB 0xB

STOP 10 MAX9850
11 MAX9850

____________________________

MAX9850 /

MAX9850 DAC

CPEN(1:0) ( 0x5 B5 B4

)
MAX9850
SHDN ( 0x5 B7 ) 1 I2C

MAX9850 I2C
DAC

MAX9850

10ms MAX9850

(SHP) ( 0x1 B3 ) 1
10ms

MAX9850

AC
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ACKNOWLEDGE FROM MAX9850

1 BYTE

AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

ACKNOWLEDGE FROM MAX9850

NOT ACKNOWLEDGE FROM MASTER

B1 B0B3 B2B5 B4B7 B6

AA PA0

ACKNOWLEDGE FROM MAX9850

R/W

S A

R/WREPEATED START

Sr 1SLAVE ADDRESS REGISTER ADDRESS SLAVE ADDRESS  DATA BYTE

10. MAX9850

ACKNOWLEDGE FROM MAX9850

1 BYTE

AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

ACKNOWLEDGE FROM MAX9850

ACKNOWLEDGE FROM MASTER

B1 B0B3 B2B5 B4B7 B6

AA A0

ACKNOWLEDGE FROM MAX9850

R/W

S A

R/WREPEATED START

Sr 1

1 BYTE

AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

NOT ACKNOWLEDGE
FROM MASTER

B1 B0B3 B2B5 B4B7 B6

PASLAVE ADDRESS REGISTER ADDRESS SLAVE ADDRESS  FIRST DATA BYTE  Nth DATA WORD

11. MAX9850 n



32 LRCLK DAC
DAC

MAX9850

MAX9850 MUTE ( 0x2 B7 )
1

A
VMN ( 0x0 B3 ) μC

50μs MAX9850

MAX9850
MAX9701 Maxim

MAX9850
DirectDrive ( 12)

GPIO
GPIO MAX9701 SHDN

HPS ALERT ( 0x0 B7
) μC A HPS

ALERT ALERT μC GPIO
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μC

MAX9850 MAX9701*

1.8V TO 3.6V

3.3V TO 5.5V

0.47μF

AGNDDGNDPGND

PGNDSHDN

PVSS SVSS

OUTR+

OUTR-

INL+

INL-

OUTL+

OUTL-

INR+

INR-

HPL

HPS

HPR

AVDD VDDPVDDDVDD

DVDD

DIGITAL
AUDIO

SOURCE

SDIN

MCLK

C1N

C1P

REF

SDA

10kΩ

SCL

BCLK

LRCLK

*FUTURE PRODUCT—CONTACT FACTORY FOR AVAILABILITY.

1μF

1μF

1μF

0.47μF

0.47μF

0.47μF

0.47μF

2.2μF

1μF

GPIO

OUTR

OUTL

12. 



MAX9850

IC MAX9850 INR INL
( 13)

±300mA
MAX9850

IOHR IOHL
μC

μC MAX9850

PGND DGND
AGND DGND PGND

AGND

PGND
PVSS SVSS PVSS

C2 PGND 1μF PVDD
PGND

MAX9850 QFN

AGND
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MAX9850

1μF 1μF 1μF

1.8V TO 3.6V

1μF

0.47μF

0.47μF
BASEBAND

IC

APPLICATIONS
PROCESSOR

2.2μF

REF
C1P

C1N
GPIO
HPL
HPS
HPR

PVSS SVSS PGND DGND AGND

DVDD PVDD AVDD

LRCLK
BCLK
SDIN
MCLK

SDA
SCL

INR

INL

0.47μF

MAX9701*

3.3V TO 5.5V

0.47μF

PGNDSHDN

OUTR+

OUTR-

INL+

INL-

OUTL+

OUTL-

INR+

INR-

VDD0.47μF

0.47μF

0.47μF

*FUTURE PRODUCT—CONTACT FACTORY FOR AVAILABILITY.

DVDD

10kΩ

OUTR

OUTL

13. 
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____________________________ ____________________________
TRANSISTOR COUNT: 104,069

PROCESS: BiCMOS

21 20 19 18 17 16 15

1
+

2 3 4 5 6 7

8

9

10

11

12

13

14

28

27

26

25

24

23

22

MAX9850

TQFN

TOP VIEW

C1N

PVSS

PGND

C1P

PVDD

SCL

SDA

HP
S

SV
SS

HP
L

HP
R

AV
DD

PR
EG

NR
EG

AGND

REF

OUTL

OUTR

INL

INR

GPIO

AD
D

DG
ND

M
CL

K

DV
DD

SD
IN

BC
LK

LR
CL

K
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