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ABSOLUTE MAXIMUM RATINGS
(Voltages with respect to AGND.)

DVDD, AVDD, and PVDD .........coovveeororeeoreeeeerreee. 0.3V to +2V
DVDDIO v -0.3V to +3.6V
DGND and PGND.........ovvooooeeoeeeeeeoeeeeeeeeeeeeee 0.1V to +0.1V
PREG, REF, REG, MICBIAS .........cc......... -0.3V to (AVDD + 0.3V)
MCLK, LRCLK, BCLK

SDOUT, SDIN ... -0.3V to (DVDDIO + 0.3V)
SDA, SCL, TRQ c..eovveeoeeeee oo -0.3V to +3.6V
LOUTP, LOUTN, ROUTP,

ROUTN e (PGND - 0.3V) to (PVDD + 0.3V)

LINL, LINR, JACKSNS/AUX, MICLP/DIGMICDATA,
MICLN/DIGMICCLK, MICRP, MICRN..-0.3V to (AVDD + 0.3V)

Continuous Power Dissipation (Ta = +70°C)
30-Bump WLP (derate 12.5mW/°C above +70°C)....1000mW
32-Pin TQFN-EP (derate 34.5mW/°C above +70°C) .2759mW
Junction-to-Ambient Thermal Resistance (6Ja) (Note 1)
30-BUmp WLP oo
32-Pin TQFN-EP ..........
Operating Temp Range...
Storage Temp Range .......cccccovvvviiiiiiiiiii,
Lead Temperature (TQFN only, 10S) ....c.ccoovvvviiiiiiiiin. +300°C
Soldering Temperature (reflow) ... +260°C

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 china.maxim-ic.com/thermal-tutorial.

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

(VavbD = VpvbD = VpvbD = Vpvbpio = +1.8V, RL = «, headphone load (RL) connected between _OUTP and _OUTN in differential
mode, CReF = 2.2uF, CmicBIAS = CPREG = CREG = 1uF, AVPRE = +20dB, AVpgam = 0dB, AVpac = 0dB, AVLINE = +20dB, AVyoL =
0dB, MCLK = 13MHz, Ta = TmIN to TmaX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
PVDD, DVDD, AVDD 1.65 1.8 1.95
Supply Voltage Range V
DVDDIO 1.65 1.8 36
Analog (AVDD +
Full-duplex 8kHz PVDD? 4.65 7
mono (voice mode) Digtal (DVDD
(Note 3) igital +
DVDDIO) 0.96 1.5
Analog (AVDD +
DAC playback 48kHz | pypp) 3.28 5
stereo (audio mode) Digital (DVDD
(Note 3) igita +
DVDDIO) 1.40 2
Total Supply Current lvbD ( mA
Analog (AVDD +
Full-duplex 48kHz PVDD) 8.0 12
stereo (audio mode) —
(Note 3) Digital (DVDD + 50 3
DVDDIO) '
Analog (AVDD +
PVDD) 38 6
Stereo line-in only —
B'\%%(O[;VDD ¥ 0004 0.5
Analog (AVDD + ’ 5
PVDD)
Shutdown Supply Current Ta = +25°C pA
Digital (DVDD + ’ 5
DVDDIO)

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

(VavpD = VpvDpD = VbvpD = VbvbDio = +1.8V, Rl = «, headphone load (RL) connected between _OUTP and _OUTN in differential
mode, CRer = 2.2uF, CmicBIAS = CPREG = CREG = 1uF, AVPRE = +20dB, AVpgam = 0dB, AVpac = 0dB, AVLINE = +20dB, AVyoL =

0dB, MCLK = 13MHz, Ta = TmIN to TmaX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Shutdown to Full Operation Excludes PLL lock time 10 ms
Soft-Start/-Stop Time 10 ms
DAC (Note 4)

fe = 48KHz. AV Master or slave 92
. S = z, VOL =
mode
Dynamic Range (Note 5) DR 0dB, Ta = +25°C dB
Slave mode 84
Differential mode 1
Full-Scale Output VOLLVOLR = 0x09 | Capacitorless and VRMS
. 0.56
single-ended modes
Gain Error DC accuracy, measured with respect to ’ 5 %
full-scale output
f=1kHz, OdBFS, HP | fg = 8kHz 12
Voice Path Phase Delay PoLy filter disabled, digital ms
input to analog output | fs = 16kHz 0.59
Total Harmonic Distortion THD MCLK = 12.288MHz, fs = 48kHz, OdBFS, -80 dB
measured at headphone outputs
DAC Attenuation Range AVDAC DACA = OxF to 0x0 -15 0 dB
DAC Gain Adjust AVgaIN | DACG =00 to 11 0 +18 dB
VavbD = VpvDD = 1.65V to 1.95V 60 78
f=217Hz, VRIPPLE = 100mVp-p, 78
AVyoL = 0dB
Power-Supply Rejection Ratio PSRR f = 1kHz, VRIPPLE = 100mVp.p dB
' ’ 75
AVyoL = 0dB
f = 10kHz, VRIPPLE = 100mVp-p, 62
AVyoL = 0dB
DAC VOICE MODE DIGITAL IIR LOWPASS FILTER
With respect to fg within ripple; fs = 8kHz to 0.448 x
48kHz fs
Passband Cutoff fPLp Hz
-3dB cutoff 0.451 %
fs
Passband Ripple f < fpLP +0.1 dB
) 0.476 x
Stopband Cutoff fsLp With respect to fg; fs = 8kHz to 48kHz fs Hz
Stopband Attenuation f> fgLp, f = 20Hz to 20kHz 75 dB
M AXIW 3
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ELECTRICAL CHARACTERISTICS (continued)

(VavpD = VpvDpD = VbvpD = VbvbDio = +1.8V, Rl = «, headphone load (RL) connected between _OUTP and _OUTN in differential
mode, CRer = 2.2uF, CmicBIAS = CPREG = CREG = 1uF, AVPRE = +20dB, AVpgam = 0dB, AVpac = 0dB, AVLINE = +20dB, AVyoL =
0dB, MCLK = 13MHz, Ta = TmIN to TmaX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL | CONDITIONS | MIN TYP MAX | UNITS

DAC VOICE MODE DIGITAL 5th ORDER IIR HIGHPASS FILTER

DVFLT = 0x1 0.0161

(elliptical tuned for 16kHz GSM + 217Hz '

x fg

notch)

DVFLT = 0x2 0.0312

(500Hz Butterworth tuned for 16kHz) x fg
5th Order Passband Cutoff
(-3dB from Peak, ’C Register fonppg | DVFLT =0x3 0.0321 Hz
Programmable) (elliptical tuned for 8kHz GSM + 217Hz X fs

notch)

DVFLT = 0x4 0.0625

(500Hz Butterworth tuned for 8kHz) x fs

DVFLT = 0x5 0.0042

(fs/240 Butterworth) x fg

DVFLT = Ox1

(elliptical tuned for 16kHz GSM + 217Hz 0.0139

x fg

notch)

DVFLT = 0x2 0.0156

(500Hz Butterworth tuned for 16kHz) x fg
5th Order Stopband Cutoff
(-30dB from Peak, I°C Register fDHPSB DVFL,T = 0x3 0.0279 Hz
Programmable) (elliptical tuned for 8kHz GSM + 217Hz ¢

notch) x1s

DVFLT = 0x4 0.0312

(500Hz Butterworth tuned for 8kHz) x fs

DVFLT = 0x5 0.0021

(fs/240 Butterworth) x fg
DC Attenuation DCATTEN | DVFLT # 000 90 dB
DAC STEREO AUDIO MODE DIGITAL FIR LOWPASS FILTER

With respect to fg within ripple; 0.43 x

fg = 8kHz to 48kHz fg
Passband Cutoff fPLP -3dB cutoff 0?57 X Hz

-6.02dB cutoff 0-50x

fs

Passband Ripple f<fpLp +0.1 dB
Stopband Cutoff fsLp With respect to fs; fs = 8kHz to 48kHz O‘?: % Hz
Stopband Attenuation 60 dB

4 MAXIMN




BITIINFE . TIEAE

ELECTRICAL CHARACTERISTICS (continued)

(VavpD = VpvDpD = VbvpD = VbvbDio = +1.8V, Rl = «, headphone load (RL) connected between _OUTP and _OUTN in differential
mode, CRer = 2.2uF, CmicBIAS = CPREG = CREG = 1uF, AVPRE = +20dB, AVpgam = 0dB, AVpac = 0dB, AVLINE = +20dB, AVyoL =
0dB, MCLK = 13MHz, Ta = TmIN to TmaX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER ‘ SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DAC STEREO AUDIO MODE DIGITAL DC BLOCKING HIGHPASS FILTER
Passband Cutoff 0.000625
(-3dB from Peak) forpp | DVFLT = 0x1 x fg Hz
DC Attenuation DCATTEN | DVFLT = Ox1 90 dB
ADC (Note 6)
) fs = 8kHz, MODE = 0 (lIR voice) 75 84
Dynamic Range (Note 5) DR - dB
fs = 8kHz to 48kHz, MODE = 1 (FIR audio) 85
Differential MIC input or stereo-line inputs,
Full-Scale Input AVPRE = 0dB. AVPGaM = 0dB 1 Vp_p
. DC accuracy, measured with respect to
E N 7 1 %
Gain Error (Note 7) 80% of full-scale output 5 5
f.: 1kHz, 0dBFS, HP | {5 = 8kHz 12
Voice Path Phase Delay PpLy filter d|§abled, ms
analog input to
digital output fs = 16kHz 0.61
Total Harmonic Distortion THD f = 1kHz, fg = 8kHz, Ta = +25°C, 0dBFS -81 -70 dB
ADC Level Adjust Range AVaDC | AVL/AVR = OxF to 0x0 -12 +3 dB
VavbpD = 1.65V to 1.95V, input referred 60 85
f=217Hz, VRIpPLE = 100mV, AVADC = 0dB, 85
input referred
Power-Supply Rejection Ratio PSRR f = 1kHz, VRIPPLE = 100mV, AVApc = 0dB, - dB
input referred
f = 10kHz, VRIpPLE = 100mV, AVapC = 0dB,
. 80
input referred
ADC VOICE MODE DIGITAL IIR LOWPASS FILTER
With respect to fs within ripple; 0.445 x
fg = 8kHz to 48kHz fs
Passband Cutoff fPLP Hz
-3dB cutoff 0.449
fs
Passband Ripple f<fpLp +0.1 dB
) 0.469 x
Stopband Cutoff fsLp With respect to fg; fg = 8kHz to 48kHz fs Hz
Stopband Attenuation f > fgLp, f = 20Hz to 20kHz 74 dB
M AXIW 5
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ELECTRICAL CHARACTERISTICS (continued)

(VavpD = VpvDpD = VbvpD = VbvbDio = +1.8V, Rl = «, headphone load (RL) connected between _OUTP and _OUTN in differential
mode, CRer = 2.2uF, CmicBIAS = CPREG = CREG = 1uF, AVPRE = +20dB, AVpgam = 0dB, AVpac = 0dB, AVLINE = +20dB, AVyoL =
0dB, MCLK = 13MHz, Ta = TmIN to TmaX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL | CONDITIONS | MIN TYP MAX | UNITS
ADC VOICE MODE DIGITAL 5th ORDER IIR HIGHPASS FILTER
AVFLT = Ox1 00161
(elliptical tuned for 16kHz GSM + 217Hz l><f
notch) S
AVFLT = 0x2 0.0312
(500Hz Butterworth tuned for 16kHz) x fg
5th Order Passband Cutoff
(-3dB from Peak, ’C Register fapppg | AVFLT =0x3 0.0321 Hz
Programmable) (elliptical tuned for 8kHz GSM + 217Hz % fs
notch)
AVFLT = 0x4 0.0625
(500Hz Butterworth tuned for 8kHz) x fg
AVFLT = 0x5 0.0042
(fs/240 Butterworth) x fg
AVFLT = Ox1
(elliptical tuned for 16kHz GSM + 217Hz 0'3139
notch) S
AVFLT = 0x2 0.0156
(500Hz Butterworth tuned for 16kHz) x fg
Stopband Cutoff (-30dB from AVFLT = 0x3
f Hz
Peak) AHPSB | (elliptical tuned for 8kHz GSM + 217Hz 0.0279
x fsg
notch)
AVFLT = 0x4 0.0312
(500Hz Butterworth tuned for 8kHz) x fg
AVFLT = 0x5 0.0021
(fs/240 Butterworth) x fg
DC Attenuation DCATTEN | AVFLT = 000 90 dB
ADC STEREO AUDIO MODE DIGITAL FIR LOWPASS FILTER
With respect to fs within ripple; 0.43 x
fg = 8kHz to 48kHz fg
Passband Cutoff f Hz
PLP | _3dB cutoff 0.48 %
fs
-6.02dB cutoff 0.5xfg
Passband Ripple f<fpLp +0.1 dB
Stopband Cutoff fsLp With respect to fg; fs = 8kHz to 48kHz O‘?s % Hz
Stopband Attenuation f> fgLp, f = 20Hz to 20kHz 60 dB
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ELECTRICAL CHARACTERISTICS (continued)

(VavpD = VpvDpD = VbvpD = VbvbDio = +1.8V, Rl = «, headphone load (RL) connected between _OUTP and _OUTN in differential
mode, CRer = 2.2uF, CmicBIAS = CPREG = CREG = 1uF, AVPRE = +20dB, AVpgam = 0dB, AVpac = 0dB, AVLINE = +20dB, AVyoL =
0dB, MCLK = 13MHz, Ta = TmIN to TmaX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS | MIN TYP MAX UNITS

ADC STEREO AUDIO MODE DIGITAL DC BLOCKING HIGHPASS FILTER

e Gt ooz | g

DC Attenuation DCATTEN | AVFLT = Ox1 90 dB

OUTPUT VOLUME CONTROL
VOLL/VOLR = 0x00 14.55 14.9 15.15
VOLL/VOLR = 0x01 141 14.4 14.6

. VOLL/VOLR = 0x02 13.6 13.9 14.1

é‘gﬁtlgf’“t 1o Output Volume AVyoL | VOLLIVOLR = 0x04 126 129 131 | dB
VOLL/VOLR = 0x08 9.35 9.9 10.35
VOLL/VOLR = 0x10 0.35 0.9 1.35
VOLL/VOLR = 0x20 -50.15 -49.2 -48.15
VOLL/VOLR = 0x00 to 0x06 (+6dB to +3dB) 0.5

) VOLL/VOLR = 0x06 to OxOF (+3dB to -6dB) 1

Output Volume Control Step Size dB

VOLL/VOLR = OxOF to 0x17 (-6dB to -22dB) 2

VOLLNVOLR = 0x17 to 0x3F (-22dB to mute)

Output Volume Control Mute

Attenuation f=Tkhz 100 dB
HEADPHONE AMPLIFIER (Note 8)
Output Power per Channel f = 1kHz, THD < RL = 16Q 30 52
i ) Pout mw
(Differential Mode) 1%, Ta = +25°C RL = 32Q 32
Output Power per Channel f=1kHz, THD < RL = 16Q 19
. Pout mwW
(Capacitorless Mode) 1%, Ta = +25°C RL = 32Q 8 10
RL = 16Q, PoyTt = 256mW, f = 1kHz -76
Total Harmonic Distortion + Noise THD+N ]l(\/l(iLgk;ZBl\/le, =77 -70 dB
(Differential Mode) RL=32Q,Pour= |Is=
25mW, f = 1kHz MCLK = 12.288MHz, .80
fs = 48kHz
RL = 16Q, Pout = 6.25mW, f = 1kHz -72
Total Harmonic Distortion + Noise THD+N :(\A?LSKZQSMHZ’ -74 -65 dB
(Capacitorless Mode) RL =329, Pour= |15=
6.256mW, f = 1kHz | MCLK = 12.288MHz, 74
fg = 48kHz
RL = 16Q, PouT = 6.25mW, f = 1kHz 74
Total Harmonic Distortion + Noise THD+N ]l(\/l(iLgk;ZBl\/le, =74 -65 dB
(SE Mode) RL=232Q, Pour= 18 =
6.25mW, f = 1kHz | MCLK = 12.288MHz, 76
fs = 48kHz
Dynamic Range DR AVyoL = +6dB (Notes 5, 7) 76 90 dB

MAXIN 7
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ELECTRICAL CHARACTERISTICS (continued)

(VavpD = VpvDpD = VbvpD = VbvbDio = +1.8V, Rl = «, headphone load (RL) connected between _OUTP and _OUTN in differential
mode, CRer = 2.2uF, CmicBIAS = CPREG = CREG = 1uF, AVPRE = +20dB, AVpgam = 0dB, AVpac = 0dB, AVLINE = +20dB, AVyoL =
0dB, MCLK = 13MHz, Ta = TmIN to TmaX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
VavDD = VpvDD = 1.65V to 1.95V 60 78
f=217Hz, VRIPPLE = 100mVp-p, 78
AVyoL = 0dB
Power-Supply Rejection Ratio
(Note 7) PRy el PSRR f = 1kHz, VRIPPLE = 100mVp-p, 75 dB
AVyoL = 0dB
f = 10kHz, VRIPPLE = 100mVp-p, 62
AVyoL = 0dB
_ (LOUTP-LOUTN,
g.\f/f‘éoén;jéiie ROUTP-ROUTN), +0.2
erent Ta = +25°C
Output Offset Voltage Vos mV
AVyoL = -84dB (LOUTP-LOUTN,
capacitorless ROUTP-LOUTN), +0.8
mode Ta = +25°C
Differential mode, Poyt = 5mW, f = 1kHz 87
Capacitorless
Crosstalk XTALK mode, TGFN %5 dB
Pout = 5mW,
f = 1kHz WLP 60
i RL = 32Q 500
Capacitive Drive No .susltamed L pF
oscillations RL = 100
Click-and-Pop Level Z?V?Zivﬂtt:geéz Into shutdown -80
(Differential, Capacitorless 9 ' dBvV
Modes) samples per Out of shutdown -69
second
) Peak.voltage, Into shutdown -75
Click-and-Pop Level A-weighted, 32
dBV
(SE Mode) samples per Out of
second ut of shutdown -75
MICROPHONE AMPLIFIER
PALEN/PAREN = 01 -0.5 0 +0.5
Preamplifier Gain AVPRE PALEN/PAREN = 10 195 20 20.5 dB
PALEN/PAREN = 11 29.5 30 30.5
) PGAML/PGAMR = Ox1F -0.6 -0.1 +0.4
MIC PGA Gain AVPGAM dB
PGAML/PGAMR = 0x00 19.3 19.75 20.3
Common-Mode Rejection Ratio CMRR VIN = 100mVp-p, f = 217Hz 50 dB
MIC Input Resistance RIN_mIic | All gain settings 30 50 kQ
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ELECTRICAL CHARACTERISTICS (continued)

(VavpD = VpvDpD = VbvpD = VbvbDio = +1.8V, Rl = «, headphone load (RL) connected between _OUTP and _OUTN in differential
mode, CRer = 2.2uF, CmicBIAS = CPREG = CREG = 1uF, AVPRE = +20dB, AVpgam = 0dB, AVpac = 0dB, AVLINE = +20dB, AVyoL =
0dB, MCLK = 13MHz, Ta = TmIN to TmaX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
AVpRE = 0dB, .80
VIN = 1Vp-p, f = 1kHz
Total Harmonic Distortion + Noise THD+N AVpRE = +30dB, dB
VIN = 32mVp-p, f = 1kHz, -67
(1Vp-p at ADC input)
VavDD = 1.65V to 1.95V, input referred 60 85
f=217Hz, VRIpPLE = 100mV, 85
AVaDC = 0dB, input referred
Power-Supply Rejection Ratio PSRR f = 1kHz, VRIPPLE = 100mV, 80 dB
AVapc = 0dB, input referred
f = 10kHz, VRIppPLE = 100mV, 80
AVADC = 0dB, input referred
MICROPHONE BIAS
Output Voltage VMICBIAS | VavDD = 1.8V, ILoaD = TmMA 15 1.525 1.55 V
Load Regulation ILOAD = TmMA to 2mA 0.2 10 V/A
Line Regulation VavpDp = 1.65V to 1.95V 10 pV/V
f=217Hz, V = 100mVp- 85
Power-Supply Rejection Ratio PSRR RIPPLE PP dB
f = 10kHz, VRIPPLE = 100mVp-p 81
Noise Voltage A-weighted 9.1 uVRMS
LINE INPUT
Full-Scale Input VIN AV INE = 0dB 1.0 Vp-p
Line Input Level Adjust Range AVLINE | LIGL/LIGR = OxF to 0x0 -6.5 +24.5 dB
Line Input Mute Attenuation f=1kHz 100 dB
Input Resistance RIN_LINE | AVLINE = +24dB 20 kQ
Total Harmonic Distortion + Noise THD+N | V|N = 0.1Vp-p, f = 1kHz, differential output -83 dB
AUXIN INPUT
Input DC Voltage Range AUXEN = 1 0 0.738 \
AUXIN Input Resistance RIN AUXEN = 1, 0V < AUXIN <£0.738V 10 40 MQ
JACK SENSE OPERATION
_— 0.92 x 0.95 x 0.98 x
JDETEN =1, SHDN = 1, JACKSNS MICBIAS MICBIAS MICBIAS
Threshold VTH V
JDETEN = 1, SHDN = 0, JACKSNS, AVDD - AVDD- AVDD -
LOUTP 0.8 0.4 0.15
JDETEN = 1, SHDN = 1, 4
JACKSNS = GND
Pullup Current [=1§] pA
JDETEN = 1, SHDN =0, 4 20
JACKSNS = LOUTP = GND
Pullup Voltage JDETEN = 1, JACKSNS, LOUTP AVDD Vv
MAXIV o
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ELECTRICAL CHARACTERISTICS (continued)

(VavbD = VpvpD = VpvbD = Vpvbpio = +1.8V, RL = «, headphone load (RL) connected between _OUTP and _OUTN in differential
mode, CRer = 2.2uF, CmicBIAS = CPREG = CREG = 1uF, AVPRE = +20dB, AVpgam = 0dB, AVpac = 0dB, AVLINE = +20dB, AVyoL =
0dB, MCLK = 13MHz, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER | SYMBOL ‘ CONDITIONS MIN TYP MAX UNITS
DIGITAL SIDETONE
. : . Differential output mode,
Sidetone Gain Adjust Range AVSTGA DVST = Ox1F to Ox01 -60 0 dB
. MIC input to headphone output, f = 1kHz,
Voice Path Phase Delay PpLy HP filter disabled, fs = 8kHz 2.2 ms
INPUT CLOCK CHARACTERISTICS
MCLK Input Frequency fMCLK For any LRCLK sample rate 10 60 MHz
Prescaler = /1 mode 40 60
MCLK Input Duty Cycle %
/2 or /4 modes 30 70
Maximum MCLK Input Jitter :?/Inz]aii(;mum allowable RMS for performance 100 DSRMS
LRCLK Sample Rate Range 8 48 kHz
Any allowable LRCLK | Rapid lock mode 2 7
LRCLK PLL Lock Time and PCLK rate, slave Nonrapid lock ms
12 25
mode mode

Allowable LRCLK period change from
nominal for slave PLL mode at any +100 ns
allowable LRCLK and PCLK rates

LRCLK Acceptable Jitter for
Maintaining PLL Lock

FREQ = 0x8 through OxF 0 0 %
PCLK = 192xfs, 256xfs, 384xfs, 512xfs,

LRCLK Average Frequency Error

Emitztzr)and Slave Modes) 768xfs, and 1024xfs 0 0
All other modes -0.025 +0.025

DIGITAL INPUT (MCLK)

Input High Voltage VIH 1.2 V

Input Low Voltage ViL 0.6 \Y

Input Leakage Current lH, liL Ta =+25°C +1 LA

Input Capacitance 10 pF

DIGITAL INPUTS (SDIN, BCLK, LRCLK)

Input High Voltage VIH D\(/)IZDXIO \
3%

Input Low Voltage ViL D\(/)IZ?DIO vV

Input Hysteresis 200 mV

Input Leakage Current liH, iL Ta = +25°C +1 pA

Input Capacitance 10 pF
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ELECTRICAL CHARACTERISTICS (continued)

(VavbD = VpvpD = VpvbD = Vpvbpio = +1.8V, RL = «, headphone load (RL) connected between _OUTP and _OUTN in differential
mode, CRer = 2.2uF, CmicBIAS = CPREG = CREG = 1uF, AVPRE = +20dB, AVpgam = 0dB, AVpac = 0dB, AVLINE = +20dB, AVyoL =

0dB, MCLK = 13MHz, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX UNITS
DIGITAL INPUTS (SDA, SCL)
Input High Voltage VIH EC))V7D>I<D Y
0.3 x
Input Low Voltage ViL DVDD V
Input Hysteresis 200 mV
Input Leakage Current lIH, L Ta = +25°C +1 pA
Input Capacitance 10 pF
DIGITAL INPUT (DIGMICDATA)
Input High Voltage ViH %‘SSS v
0.35 x
Input Low Voltage ViL DVDD Vv
Input Hysteresis 100 mV
Input Leakage Current IiH, L Ta = +25°C +35 pA
Input Capacitance 10 pF
CMOS DIGITAL OUTPUTS (BCLK, LRCLK, SDOUT)
Output Low Voltage VoL loL = 3mA 0.4 \
Output High Voltage VOH loH = 3mA D\_/ESIZIO Vv
CMOS DIGITAL OUTPUT (DIGMICCLK)
Output Low Voltage VoL loL = 1TmA 0.4 Y
Output High Voltage VOH loH = TmA D\gD4D ) %
OPEN-DRAIN DIGITAL OUTPUTS (SDA, IRQ)
Output High Current lOH VouTt = VpvoD, TA = +25°C 1 pA
0.2 x
Output Low Voltage VoL loL = 3mA DVDD V
DIGITAL MICROPHONE TIMING CHARACTERISTICS (Vpvpp = 1.65V)
o . MICCLK =00 PCLK/8
DIGMICCLK Divide Ratio fMICCLK MHz
MICCLK = 01 PCLK/6
DIGMICDATA to DIGMICCLK .
Setup Time tsu, mic | Either clock edge 20 ns
DIGMICDATA to DIGMICCLK .
Hold Time tHD, mic | Either clock edge 0 ns
DIGITAL AUDIO INTERFACE TIMING CHARACTERISTICS (Vpvpp = 1.65V)
{ Slave operation 75 ns
Minimum BCLK Cycle Time BCLKS perato
tBCLKM Master operation 325 ns
M AKXV 11
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ELECTRICAL CHARACTERISTICS (continued)

(VavbD = VpvpD = VpvbD = Vpvbpio = +1.8V, RL = «, headphone load (RL) connected between _OUTP and _OUTN in differential
mode, CRer = 2.2uF, CmicBIAS = CPREG = CREG = 1uF, AVPRE = +20dB, AVpgam = 0dB, AVpac = 0dB, AVLINE = +20dB, AVyoL =
0dB, MCLK = 13MHz, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Minimum BCLK High Time tBCLKH | Slave operation 30 ns
Minimum BCLK Low Time tBCLKL Slave operation 30 ns
BCLK or LRCLK Rise and Fall tR, tF Master operation, C| = 15pF 7 ns
%?nlle\l or LRCLK to BCLK Setup su 20 ns
SDIN or LRCLK to BCLK Hold
Time tHD 0 ns
E{IiiéaLgJTEggleay Time from BCLK LY CL = 30pF 0 40 ns
I’C TIMING CHARACTERISTICS (Vpvpp = 1.65V)
Serial-Clock Frequency fscL 0 400 kHz
Bus Free Time Bqtyveen STOP 1BUF 13 us
and START Conditions
Hold '.I'?me (REPEATED) START 1D, STA 06 s
Condition '
SCL Pulse-Width Low tLow 1.3 us
SCL Pulse-Width High tHIGH 0.6 us
Setup Time fgr a REPEATED fSU. STA 06 s
START Condition '
Data Hold Time tHD, DAT | RPU, SDA = 475Q 0 900 ns
Data Setup Time tsu, DAT 100 ns
%Er)nAeand SCL Receiving Rise - (Note 10) O??SB 300 ns
?i%Aeand SCL Receiving Fall - (Note 10) O??CJrB 300 ns
SDA Transmitting Fall Time tF FI\T;éS?()A): 475Q 0??58 250 ns
Setup Time for STOP Condition tsu, sTO 0.6 us
Bus Capacitance Cs 400 pF
Pulse Width of Suppressed Spike tsp 0 50 ns

Note 2: The MAX9867 is 100% production tested at Ta = +25°C. Specifications over temperature limits are guaranteed by design.
Note 3: Clocking all zeros into the DAC, master mode, and differential headphone mode.
Note 4: DAC performance measured at the headphone outputs.
Note 5: Dynamic range measured using the EIAJ method. -60dBFS 1kHz output signal, A-weighted, and normalized to 0dBFS.
f = 20Hz to 20kHz.
Note 6: Performance measured using microphone inputs, unless otherwise stated.
Note 7: Performance measured using line inputs.
Note 8: Performance measured using DAC, unless otherwise stated. LRCLK = 8kHz, unless otherwise stated.
Note 9: In master-mode operation, the accuracy of the MCLK input proportionally determines the accuracy of the sample clock rate.
Note 10:Cg is in pF.
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(VAavDD = VDvDD = VpPyDD = +1.8V, CREF = 2.2uF, CmicBIAS = CPREG = CREG = 1uF, AVMmIcPGA = 0dB, MCLK = 13MHz, LRCLK =
8kHz, BW = 20Hz to fg/2, Ta = +25°C, unless otherwise noted.)
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(VAavDD = VDvDD = VpPyDD = +1.8V, CREF = 2.2uF, CmicBIAS = CPREG = CREG = 1uF, AVMmIcPGA = 0dB, MCLK = 13MHz, LRCLK =
8kHz, BW = 20Hz to fg/2, Ta = +25°C, unless otherwise noted.)
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(VAavDD = VDvDD = VpPyDD = +1.8V, CREF = 2.2uF, CmicBIAS = CPREG = CREG = 1uF, AVMmIcPGA = 0dB, MCLK = 13MHz, LRCLK =
8kHz, BW = 20Hz to fg/2, Ta = +25°C, unless otherwise noted.)
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(VavpbD = VpvpD = VpyDD = +1.8V, Crer = 2.2uF, CwmicBlas = CPReG = CReG = 1uF, AVMmicpGA = 0dB, MCLK = 13MHz, LRCLK =
8kHz, BW = 20Hz to fg/2, Ta = +25°C, unless otherwise noted.)
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(VavpbD = VpvpD = VpyDD = +1.8V, Crer = 2.2uF, CwmicBlas = CPReG = CReG = 1uF, AVMmicpGA = 0dB, MCLK = 13MHz, LRCLK =
8kHz, BW = 20Hz to fg/2, Ta = +25°C, unless otherwise noted.)
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(VavDD = VDvDD = VPyDD = +1.8V, CRerF = 2.2uF, CmicBlAS = CPREG = CreG = 1uF,
8kHz, BW = 20Hz to fg/2, Ta = +25°C, unless otherwise noted.)
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(VAavDD = VDvDD = VpPyDD = +1.8V, CREF = 2.2uF, CmicBIAS = CPREG = CREG = 1uF, AVMmIcPGA = 0dB, MCLK = 13MHz, LRCLK =
8kHz, BW = 20Hz to fg/2, Ta = +25°C, unless otherwise noted.)
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0 — " 120 %
LRCLK = 48KHz 2 Viy = -60dBFS g
10 T pLL MODE g LRCLK = 48kHz g
20 E 10 T pLL MODE T E
© = A-WEIGHTED
) = 100
g &
<C
Z 50 o 0
g
= 60 2
-70 R N e N e e 5 8
80 70
-90
-100 60
10 15 20 25 30 35 40 45 50 55 60 10 100
MCLK FREQUENCY (MHz) MCLK FREQUENCY (MHz)
LINE INPUT RESISTANCE vs. GAIN SETTING AUX CODE vs. INPUT VOLTAGE
270 5 30,000 -
5 |5
¢ 25,000 g
_ 20 N =z / =
g \ = 20000 /
5 z /
z 10 N £ 16,000 /
1%} S /
8 \ Z 10,000 /
120 o 10
5 N S /
o [&5)
g \ = 5000
=2
70 =
0
20 ~ 5000
6 -1 4 9 14 19 24 04 -02 0 02 04 06 08 10 12
GAIN SETTING (dB) INPUT VOLTAGE (V)
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51 i B
5| B/ Bk e ek
TQFN-EP WLP
1 A2 DGND Bt
2 B3 SCL PCHATI AR A, i —ANHPH E R 1.7V 233V .
3 A3 SDA PCHATHIR A, @it — i BRI 1.7V B33V .
L MR L. TRQ AR B UK 5 77 25 0x00 T MRS AL & A6 BALATROAR, 521
4 C3 IRQ REFEMROX00 ] VEBRIRQ. 4L B HUAF 7 47 0x00TE HH W 2 7, #E MEEXTIRQ
VBN, %0 i — A 10kQABH R3] 1.7V E 33V .
5 A4 AVDD B ELE, %A — A IpFEAR 35 % 2 AGND.
6 B4 REF A I E (1L 23VIRARE), R — 2. 2pFHUA S5 2% £ AGND.
7 A5 PREG 1E R P BB R IR (LLOVARFRME), R — 1~ 1pFRA S5 2 AGND.
8 B5 REG PREG/2 HL 5 £ E(0.8VARFRE), % — N 1 pFELZ¥ 35 8% £ AGND.
9 A6 AGND PR
10 B6 MICBIAS M5 22 e XU B . 7R 22 50 KU IE i HE (1525 VAR FR (B b 7 482 — 1 2.2kQ B 470Q11
HMBHLFH . SR — A | pF 20K 55 % 28 AGND.
11 5 MICLN/ JE AT 2 7o M2 A N GO BRI 2 SO XU e . TR SR, il IpF
DIGMICCLK FLAS AT TR 22 22 e XU S B s R T AR 22 SR, A L I 4 2 2 T XU e A 3
MICLP/ 7e P T 22 T X2 G D i B 2 O R . X TR s X, G
12 C6 DIGMICDATA | LRFHLA AU & 25 yo Uil i IE3 - 0 TR se i, 5 HOE i £ 22 SR
Fomtin g EREMABEFEEZ A
13 C4 MICRP FFIEE ARG, i) [pF R A e A 2 22 70 XU H 15 3 -
14 D6 MICRN A 7B 2 5 X S A s, R IR 2R A T RS A 4 3 T XU HE AU .
15 D5 LINL FERIERA, R IpFRA KBS S B ac il & £ LINL.
16 E6 LINR AP, T I pFREA IS SIS 58 kS 2 LINR.
AL AR I 5 4 B ADC oy Ao . TiC B A FLAS RS, TACKSNS TR IR 54 {5 54k
17 D4 JACKSNS/AUX | #8816 FL, VRS B S % FCH A BEE MBI ADCHIARE, AUX Akl
EMER/TNEN A
18 E5 PGND AL HL R
19 D3 ROUTP il AL I . 22 RSO TE e AR S B E R B Mk R
LI E 7.
20 £4 ROUTN AP TE EA LA S O . 220 AR A ROFE T 5 TG R F A R 3 T e B i A
T, Z5IHE=; A, PuRfT, Wil IpFRE A S 2 AGND.
Je P TE EA LA S O . 220 BT N RIAE R 5 T DT AL AR O ELAR ] A
21 D2 LOUTN ﬁ; PR TT R B A T G RS TORRRE R . BT, T IpF A S
AGND.
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5| B BR(4E)
5| B2k e ik
TQFN-EP WLP

20 3 LOUTP Fe il HALA I . 2 SR IR AT, EEE R R M, Fumii
AR A 2 K.

23 E2 PVDD B, i IpFr &35 E PGND.

24,25 — N.C. JoiEE.

26 E1 DVDDIO B S ORI, it IpnFra 2855 # £ DGND.

27 D1 SDOUT BB AR AT ADCHI H .

28 c2 SDIN BT ERATHIRDACKH A .
B BB 1A T SE I B A . LRCLK A 35450 R S 4, e 52 SDIN & 95151

29 C1 LRCLK PR G A B A . TDMAE T, LRCLK Jyiiila] 4 Bk . MAX98674bF
MALEERET, LRCLK b A ; MAX98674 T MR, LRCLK Kyt .

30 B1 BCLK BB ST BB B A . MAXO8674bF MALEE R A, BCLK Mk A; MAX9867
BT AR, BCLK A .

31 B2 MCLK TR B, Al Az AR 10MHz 2 60MHz.

32 Al DvDD For . BT, PCEE DR, i IpFE A5 H £ DGND.

— — EP WS, F R AE R E AGND.

1E2H B
MAX9867 & —FAR ke . SRR FHigm iy, Wit H
THREKIFEM XY A .

SEAR (8] 5 — N R T 12S . TDMAIZE % 5 5 45
SR OBRSFEEIES . T RFES-A DACKH AR
R IR E L K= I S BURYA LN =R | N
Wit . VUK AT E N 24 P DL K JE R I AR
IR .

LA PR S A B R e KU, B AT
. 22 50 KUAT DL A AR A 0 XU L R R . A e A
o132 v XU A RE W 4232 T AN BU -2 e KU Bt . 1 SRAES-A
ADCH: ¥ w NG5, FFill i B0 & 4 O i AU e
I

BB B U0 U A T A SR 3 g Ak — 2R 50 o 0 R e
SV AR, POHIAR T B ESAE S M GSMAL il e . B

MAXIN

UE I RE NS IR Mt SR T0dB AT AN RE R R, TH BRI S .
BE M o Re s S EE N S S BF N R &
T (=1 g

MAX9867 1A {3 45 1 % HL A W] JH 8 25 O S AR 7 . FRURER A,
RS fr A2 ADC T 36 & F/s BEML R K # i b . IR A
FIEEMADC, HBIADCH DU H & A E, il
W 2CH: DR I . 37 FLAG 0 2 66 BE 9% K6 0 EEHL
Z N EAEL . ATxHE AT F R amfe,
F- fih Sz B A4 PP 7 - B AL 2C P AF R bR A A

MAXO867 7 7 FA Hif 4t HEL e >R FH AT 24 R I A 20 330 1 6
PLL, ffDACHIADCRE W #E AT AT 3 B 8 (MCLK) Fl R A 2
F(LRCLK) F B i K TAEShZSTE R, o HFESIMY
HLJFEL T . 7ESkHz £ 48kHz 2 [A| RFER T, T 4h 3
10MHz £ 60MHz (AT M, #F2e 2. M, R4t
ARG
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PCEH 1758

MAXO867 & 57 4 it 1 #5% 7I 5¢ 2238 i 12C 42 11 3k A7 1 4

PC Mttt

MAX9867 i i M #1124 0x30 i BT A 5 i 2 F1 M Ho ik

il EHBRINT B O A ORI, T I I R AR P AR AR A Ox3L1 B A et e .

TR, RIGH T 8BRS A 4155

®1. PCEHFH

POWER-
REGISTER B7 B6 B5 B4 B3 B2 B1 BO F;ig':;:: ON RESET
STATE

STATUS

Status (Read Only) CLD SLD ULK 0 JDET 0 0x00 —
Jack Sense (Read Only) LSNS JKSNS JKMIC 0 0 0 0x01 —
AUX High (Read Only) AUX[15:8] 0x02 —
AUX Low (Read Only) AUX[7:0] 0x03 —
Interrupt Enable ico | iso | ik | o | o [spoory| woer [ o 0x04 0x00
CLOCK CONTROL

System Clock 0 0 | PSCLK FREQ 0x05 0x00
gtsr:frzlﬁgf Clock PLL NI[14:8] 0x06 0x00
itfr:frzl’iﬁo Clock NI[7:1] EIL[P; 0x07 0x00
DIGITAL AUDIO INTERFACE
Interface Mode MAS WCI BCI DLY HIZOFF TDM | 0 I 0 0x08 0x00
Interface Mode 0 0 0 LVOLFIX | DMONO BSEL 0x09 0x00
DIGITAL FILTERING

Codec Filters MODE | AVFLT 0 DVFLT Ox0A 0x00
LEVEL CONTROL

Sidetone DSTS 0 DVST 0x0B 0x00
DAC Level 0 | DACM DACG DACA 0x0C 0x00
ADC Level AVL AVR 0x0D 0x00
Left-Line Input Level 0 LILM LIGL OxOE 0x00
Right-Line Input Level 0 LIRM LIGR OxOF 0x00
Left Volume Control 0 VOLLM VOLL 0x10 0x00
Right Volume Control 0 VOLRM VOLR O0x11 0x00
Left Microphone Gain 0 PALEN PGAML 0x12 0x00
Right Microphone Gain 0 PAREN PGAMR 0x13 0x00
CONFIGURATION

ADC Input MXINL MXINR AUXCAP [AUXGAIN | AUXCAL | AUXEN 0x14 0x00
Microphone MICCLK DIGMICL | DIGMICR 0 0 0 0 0x15 0x00
Mode DSLEW | VSEN ZDEN 0 JDETEN HPMODE 0x16 0x00
POWER MANAGEMENT

System Shutdown SHDN | LNLEN | LNREN | 0O DALEN | DAREN | ADLEN | ADREN |  ox17 0x00
Revision REV OxFF 0x42
22 W AXIMN
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BSIERE HAE R EA T AN RN B, 2717 25 0x02F0x03 4] &

A 2T 000 FIOK0 W FR 2 e, s o pheprnpge  OVRBIAUXIERRLE, TRAIME RIS 5 ADCHRA 2.
AR7S . 7ERPAR A5 2 17 B T SR R I T T R 2 17

REGISTER

REGISTER B7 B6 B5 B4 B3 B2 B1 BO ADDRESS
Status (Read Only) CLD SLD ULK 0 0 0 JDET 0 0x00
Jack Sense (Read Only) LSNS JKSNS JKMIC 0 0 0 0 0 0x01
AUX High (Read Only) AUX[15:8] 0x02
AUX Low (Read Only) AUX[7:0] 0x03

BITS FUNCTION

CLD Clip Detect Flag
Indicates that a signal has reached or exceeded full scale in the ADC or DAC.

Slew Level Detect Flag

SLD When volume or gain changes are made, the slewing circuitry smoothly steps through all intermediate
settings. When SLD is set high, all slewing has completed and the volume or gain is at its final value. SLD
is also set when soft-start or stop is complete.

ULK Digital PLL Unlock Flag
Indicates that the digital audio PLL has become unlocked and digital signal data is not reliable.
Headset Configuration Change Flag

JDET JDET is set whenever there is a change in register 0x01, indicating that the headset configuration has
changed.

LOUTP State (Valid if SHDN = 0, JDETEN = 1)

LSNS LSNS is set when the voltage at LOUTP exceeds AVDD - 0.4V. An internal pullup from AVDD to LOUTP
causes this condition whenever there is no load on LOUTP. LSNS is only valid in differential and
capacitorless output modes.

JACKSNS State (Valid if JDETEN = 1)

JKSNS JKSNS is set when the voltage at JACKSNS exceeds AVDD - 0.4V. An internal pullup from AVDD to
JACKSNS causes this condition whenever there is no load on JACKSNS.

JKMIC Microphone Detection (Valid if PALEN or PAREN = 00 and JDETEN = 1)
JKMIC is set when JACKSNS exceeds 0.95 x VMICBIAS.
Auxiliary Input Measurement
AUX is a 16-bit signed two’s complement number representing the voltage measured at JACKSNS/AUX.
Before reading a value from AUX, set AUXCAP to 1 to ensure a stable reading. After reading the value,
set AUXCAP to 0.

AUX Use the following formula to convert the AUX value into an equivalent JACKSNS/AUX voltage:

Voltage=0.738V X(AUX)

k = AUX value when AUXGAIN = 1. See the ADC section for complete details.

MAXIN
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& 1 AR B

W % T 3 5 IV TRQ A TR B (bl . R AE PP IBTE, TRQ
PREFRAT, R B BRI A7 45 0x00M R Fp T . 1
el SR e A A I s (S DA R VR NS VA1)
B b A T B8 RE (V7 77 7 5 Ox00 A — M AH Y.
HEREARN, 1S IS,
SDODLY A F#:#ISDOUTH /7, 14015 BiF
A TR

SHERTH

At sl
MAX9867 % Fi/- T 10MHz % 60MHz 1] £ Gt it 80 1 A 3 i
B(MCLK). fEN#E, MAX9867 7 2 10MHz % 20MHz (it
B, R AR BERUSEXT AT B EEAT L. 2804504, DA AE N
RIS 8 (PCLK) . PCLK A MAX9867 4 i A FE 1% 35 fL Asf 41,
Z 4.

R3. PETE TR

MAX9867 % # M 8kHz 28 48KkHz I AT-fo] RAER , WA %

R REZ(8kHz. 16kHz. 24kHz. 32kHz. 44.1kHz Hl

48kHz). N TN &M RGN, MAX9867 5 =Fh 3 3

At e =X -

o EHAER %R R 1S LI o A 2R RO B AR T
T MCLK 4 A (PCLK)H) RAE%, MCLKHILRCLK
iR B S EREE, AT B

o BEHE: EVUAIMALET, w RO E LA MCLK A
K(12MHz. 13MHz. 16MHzF119.2MHz)# f74mFE,
AR T A SkHz Fl16kHz RFEH % . XA T,
MCLK FILRCLK % % @ i FREQfv 1% 4%, i dENIFIPLL
P

o PLL#ES: TIEFEMBEE, PLL AT DL A8 41 AH 2] 41
#AE M LRCLKAE 5, %5 SPCLKZ AR 254
. HEERED 20T, #ENIE Bl f 2 i Bkt
B, WENI0] =1, #HREPLLAYPES EMR. mHE
NI[0] = 0, ¥ ZWNI, HPLLSE A28 .

REGISTER
REGISTER B7 B6 B5 B4 B3 B2 B1 BO ADDRESS
Interrupt Enable ICLD ISLD IULK 0 0 SDODLY |JDET 0 0x04
x4, BEHIFFR
REGISTER B7 B6 B5 B4 B3 | B2 B1 BO REGISTER
System Clock 0 0 PSCLK FREQ 0x05
Stereo Audio Clock )
Control High PLL NI[14:8] 0x06
Stereo Audio Clock )
Control Low NI[7:1] NI[0] 0x07
BITS FUNCTION
MCLK Prescaler
Divides MCLK to generate a PCLK between 10MHz and 20MHz.
PSCLK 00 = Disable clock for low-power shutdown.
01 = Select if MCLK is between 10MHz and 20MHz.
10 = Select if MCLK is between 20MHz and 40MHz.
11 = Select if MCLK is between 40MHz and 60MHz.
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R4, B HIEFFRE)

BITS FUNCTION

Exact Integer Modes
Allows integer sampling for specific PCLK (prescaled MCLK) frequencies and 8kHz or 16kHz sample rates.

FREQ[3:0] PCLK (MHz) | LRCLK (kHz) | PCLK/LRCLK
0x00 Normal or PLL mode
0x1-0x7 Reserved Reserved Reserved
0x8 12 8 1500
0x9 12 16 750
FREQ 0xA 13 8 1625
0xB 13 16 812.5
0xC 16 8 2000
0xD 16 16 1000
OxE 19.2 8 2400
OxF 19.2 16 1200

Modes 0x8-0xF are available in either master or slave mode. In slave mode, if the indicated PCLK/LRCLK ratio
cannot be guaranteed, use PLL mode instead.

PLL Mode Enable

0 = Valid for slave and master mode. The frequency of LRCLK is set by the NI divider bits. In master mode, the
MAX9867 generates LRCLK using the specified divide ratio. In slave mode, the MAX9867 expects an
LRCLK as specified by the divide ratio.

PLL 1= Valid for slave mode only. A digital PLL locks on to any externally supplied LRCLK signal.
Rapid Lock Mode
To enable rapid lock mode, set NI to the nearest desired ratio and set NI[0] = 1 before enabling the interface.
Normal Mode LRCLK Divider
When PLL = 0, the frequency of LRCLK is determined by NI. See Table 5 for common NI values.
NI = (65536 x 96 x fLRCLK)/fPCLK
N fLrRcLk = LRCLK frequency
fpcLK = Prescaled MCLK internal clock frequency (PCLK)
LRCLK > 24kHz is only valid for MODE = 0 (stereo audio mode). MODE = 1 (voice mode) requires LRCLK <
24kHz.
5. BEINIE
LRCLK (kHz)
MCLK (MHz)
PSCLK 8 16 24 32 441 48
11.2896 01 0x116A 0x22D4 0x343F Ox45A9 0x6000 0x687D
12 01 0x1062 0x20C5 0x3127 0x4189 0x5A51 0x624E
12.288 01 0x1000 0x2000 0x3000 0x4000 0x5833 0x6000
13 01 0x0F20 Ox1E3F 0x2D5F 0x3C7F O0x535F Ox5ABE
19.2 01 O0x0A3D 0x147B Ox1EB8 0x28F6 0x3873 0x3D71
24 10 0x1062 0x20C5 0x1893 0x4189 0x5A51 Ox624E
26 10 O0x0F20 Ox1E3F Ox16AF O0x3C7F 0x535F Ox5ABE
27 10 0x0EQ90 0x1D21 0x15D8 Ox3A41 0x5048 0x5762

FE: A EF N 19 A T S8R Y 5 FEPERE
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#HFEHEO AR, GELIE AT EBCLK, #iffSHEEM

MAXOS6THY R B e O S T T (R, fRfty iz R AA
Herte, WHHE I EERANFE. EH0F, MAXO867  Foi VOLLAIVOLRARZS AT, LVOLFIX AT LUK £ A i
HitH LRCLKAIBCLK ; MARZUT, X SE5| A . TIE HFEEEH 0B, H4E BIESH L AMEE.

R6. HFEHERAFFSR

REGISTER
REGISTER B7 B6 B5 B4 B3 B2 B1 BO ADDRESS
Interface Mode MAS WCI BCI DLY HIZOFF TDM 0 0 0x08
Interface Mode 0 0 0 LVOLFIX | DMONO BSEL 0x09
BITS FUNCTION
Master Mode
MAS 0 = The MAX9867 operates in slave mode with LRCLK and BCLK configured as inputs.
1 = The MAX9867 operates in master mode with LRCLK and BCLK configured as outputs.
LRCLK Invert
WCl 0 = Left-channel data is input and output while LRCLK is low.
1 = Right-channel data is input and output while LRCLK is low.
Note: WCI is ignored when TDM = 1.
BCLK Invert
In master and slave modes:
0 = SDIN is latched into the part on the rising edge of BCLK.
SDOUT transitions after the rising edge of BCLK as determined by SDODLY.
BCI 1 = SDIN is latched into the part on the falling edge of BCLK.
SDOUT transitions after the falling edge of BCLK as determined by SDODLY.
In master mode:
0 = LRCLK changes state immediately after the rising edge of BCLK.
1 = LRCLK changes state immediately after the falling edge of BCLK.
SDOUT Delay
SOODLY 0 = SDOUT transitions one half BCLK cycle after SDIN is latched into the part.
1 =SDOUT transitions on the same BCLK edge as SDIN is latched into the part.
See Figures 1-4 for complete details. See Register 0x04 (interrupt registers).
Delay Mode
0 = SDIN/SDOUT data is latched on the first BCLK edge following an LRCLK edge.
DLY 1 = SDIN/SDOUT data is assumed to be delayed one BCLK cycle so that it is latched on the 2nd BCLK edge
following an LRCLK edge (I°S-compatible mode).
Note: DLY is ignored when TDM = 1.
SDOUT High-Impedance Mode
0 = SDOUT goes to a high-impedance state after all data bits have been transferred out of the MAX9867,
HIZOFF allowing SDOUT to be shared by other devices.
1 =SDOUT is set either high or low after all data bits have been transferred out of the MAX9867.
Note: High-impedance mode is intended for use when TDM = 1.
LVOLFIX See the Line Inputs section.
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R6. HFEHEAFTFR(L)

BITS

FUNCTION

TDM

TDM Mode Select

0 = LRCLK signal polarity indicates left and right audio.

1 =LRCLK is a framing pulse that transitions polarity to indicate the start of a frame of audio data consisting
of multiple channels.

When operating in TDM mode, the left channel is output immediately following the frame sync pulse. If right-

channel data is being transmitted, the 2nd channel of data immediately follows the 1st channel data.

DMONO

Mono Playback Mode
0 = Stereo data input on SDIN is processed separately.
1 = Stereo data input on SDIN is mixed to a single channel and routed to both the left and right DAC.

BSEL

BCLK Select

Configures BCLK when operating in master mode. BSEL has no effect in slave mode. Set BSEL = 010, unless
sharing the bus with multiple devices:

000 = Off

001 = 64x LRCLK (192x internal clock divided by 3)
010 = 48x LRCLK (192x internal clock divided by 4)
011 = Reserved for future use.

100 = PCLK/2

101 = PCLK/4

110 = PCLK/8

111 = PCLK/16

MAXIN

27

2986 XY



MAX9867

BITINFE. LIXEEimEt s

AUDIO MASTER MODES:
LEFT JUSTIFIED: WCI =0, BCI =0, DLY =0, SDODLY =0

7ns (typ) +'¢ 7ns (typ)
LRCLK LEFT [ RIGHT

s

[
—| “ RELATIVE TO PCLK (SEE NOTE)

soour __ofis_ Jordfpra)pra)pr)prcfos Xps Yo7 YoeYosXoaNosoakorfoo X o1 YorafprdforaforhprofosyoeorXos (osXoeXosoa oo X )
40ns (max)

. ﬂ Ons (min) —-—7ns (yp) —|<a—7ns (typ) o - B
s i U A LA A A LA LA LA LA LA LA AL s T AL

—»| |l CONFIGURED BYBSEL

25ns (min) ~& (ns (min)

son 72222 afordfersforafororos Y oeYorXoe s oaX X oo 777777777l dforalordferfosoe or) os sy ol osf 00X 777777777 X X I

LEFT JUSTIFIED + LRCLK INVERT: WCI =1, BCI =0, DLY =0, SDODLY =0

—>{<&—7ns (typ) —|<—7ns (typ)
LRCLK LEFT \ RIGHT

< s

H RELATIVE TO PCLK (SEE NOTE)

-

SDouT D

| 40ns (max)
T 0ns (min) —pla— 705 (yp) —-|<a—7ns (typ)

BCLK

|« CONFIGUREDBYBSEL

25ns (min) #‘ Ons (min)

son 22/ olrfrafpraforiforefos os or(os Yo Yook osKa oo 777777777 orordlodordforilora(oo)os)or (oe osXoeXosf o2 oo 7777777777770 X N

LEFT JUSTIFIED + BCLK INVERT: WCI =0, BCI =1, DLY =0, SDODLY =0

—<&—7ns (typ) *\ﬁ ns (typ)
LRCLK LEFT [ RIGHT
- /s >
—» | <& RELATIVE TO PCLK (SEE NOTE)
soour g5 Jordfpra)pra)pr )profos Xps Yo7 Yoo YosXoaNosoaorfoo X o1 YorafprdforaforhprofosyoeorXos (osXoeXosoa oo X )
40ns (max)
ons (min) 7ns (typ) 7ns (typ) . I
Aok SRR AR IR AR AR AR IR AR AR IR AR AR AR IR R 2RI RSERERUNE AR AE]

—»|  |<a— CONFIGURED BY BSEL

25ns (min) e et
son 2227 ol frefraforiforofos oe Yor (s YosYoeXosXaf oo 7777777777 orordlodordlo oo os)or e osXoeX s o oiXoe 77777777770 X I

NOTE: THE DELAY FROM A BCLK EDGE AND AN LRCLK EDGE IS DETERMINED BY LENGTH OF TIME THAT PCLK (THE INTERNALLY DIVIDED DOWN VERSION OF MCLK AS DEFINED BY THE PSCLK BITS) IS HIGH DURING ONE PERIOD OF
MCLK PLUS THE INTERNAL DELAY. FOR EXAMPLE: IF PCLK = 12.288MHZ, THEN THE DELAY BETWEEN BCLK AND LRCLK IS TYPICALLY 45ns.

Ons (min)

B 1. $7 541 05 1R p1(1/2)
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128: WCI = 0, BCI =0, DLY =1, SDODLY = 0

—»-<—7ns (typ) ﬂ’* 7ns (typ)
LRCLK LEFT [ RIGHT
-] 1/fs -
{<&— RELATIVE TO PCLK (SEE NOTE)

SWT%@%@@@@N@@@@@@@@@Mm%%%%@@m@ﬂmﬂmﬂﬂﬁm@@ﬂ@%%%%E[

40ns (max
Ons (min) —B|<a—7ns (typ) —>{~<—7ns (typ) . o

| |<a— CONFIGURED BY BSEL

BCLK

26ns (7n71m)
son - 222273k 3for3fprorfordfos Yoo YorXooXos oioxoeor0 77777777 Nersko o dferdforYordfosoeor YooY oo eaonoo 777777777X X

LEFT JUSTIFIED: WCI =0, BCI =0, DLY =0, SDODLY =1

—B-<—T7ns (typ) +"¢ 7ns (typ)
LRCLK LEFT [ RIGHT
- 1/fs >

—»>| |[<&— RELATIVE TO PCLK (SEE NOTE)
SDouT D15

Ons (min)

40ns(max)
0ns min) —-|a— 713 (iyp) —|—7ns (iyp) .
Bk ST AL A A A A LN L T LA LA LA

—»| |« CONFIGUREDBYBSEL

25ns (min) ‘¢ Ons (min)
s 2722 Korskr oo foro(oe s Jor)oe)os) oY osX o2l (oroo 777777777 orferdforsfordforforo{osoe o7 oo s oe)os) oaoXow 7777772777X X X_

NOTE: THE DELAY FROM A BCLK EDGE AND AN LRCLK EDGE IS DETERMINED BY LENGTH OF TIME THAT PCLK (THE INTERNALLY DIVIDED DOWN VERSION OF MCLK AS DEFINED BY THE PSCLK BITS) IS HIGH DURING ONE PERIOD OF
MCLK PLUS THE INTERNAL DELAY. FOR EXAMPLE: IF PCLK = 12.288MHZ, THEN THE DELAY BETWEEN BCLK AND LRCLK IS TYPICALLY 45ns.

B 1. 7B O BT B R 0122)

MAXIN
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VOICE (TDM, PCM) MASTER MODES:
BCl =0, HIZOFF =0, SDODLY =0

—-—7ns (lyp) —p>|<a— 7ns (typ)
LRCLK r
- s >
~&— RELATIVE TO PCLK (SEE NOTE)

soouT 77 06000007 688 aaE

<— 40ns (max)

Ons (min) —>{~<a— 7ns (typ) —f— 75 typ

BCLK
—»| <&~ CONFIGURED BY BSEL

25ns (min " ‘¢J r()ns min)

SDIN
BCI =1, HIZOFF =0, SDODLY =0
—p-—T7ns (typ) —><a—7ns (typ)
LRCLK [ ]
< 1/t o

~&— RELATIVE TO PCLK (SEE NOTE)

oot (o e J e e e (e X Y X0 220 X XXX

¢40ns(max)
Ons (min) 713 (typ) —p | 703 (typ)
e Ly Yy e ey A e R e e e Sy e U

CONFIGURED BY BSEL
25ns (min *‘ ‘¢" t(}ns min) Ralian

SDIN
BCI =0, HIZOFF =1, SDODLY =0
—<—7ns (typ) —~—T7ns (typ)

LRCLK [ ]

—>
soout |

- 40ns (r_nax)
0ns (min) —a— 7ns (typ) >~ 7ns (typ)

o TR AR LR AT A AL
CONFIGURED BY BSEL
25ns (min ﬂ L*] v[)ns min) -

SN .

BCl =0, HIZOFF =0, SDODLY =1
—{<—7ns (typ) —B>-<&—T7ns (typ)

LRCLK

78000000

- 1/t o

/80880888
Ons (min) —>{<a— 7ns (typ) ﬂ}*?ns(tyf}}ﬂ o o

s JUTVRLFLALRS TR LFLA LS LLRLLALR s
—» |~<&— CONFIGURED BY BSEL

~&— RELATIVE TO PCLK (SEE NOTE)

Sbout
|~ 40ns (max)

25ns (min *‘ L’l ’¢0ns min)

N 2 Nus) 8 X XOO0C

B2, BB it O it e LR 0
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AUDIO SLAVE MODES:
LEFT JUSTIFIED: WCI =0, BCI =0, DLY =0, SDODLY =0

LROLK LEFT [ RIGHT

- /g >

<& 25ns (min) Ons (min)

soour __o15_| oraora)pra)pn )freoe Yoe Jor Yo osYoaYosXoax(orYoo X o1 [orafpraforafprprdoooeoryos oo o) oo} )
— 40ns (max)

Ons (min) —>{ <& 30ns (min)
”j:, Sy Paliel ey Bt

BCLK

25ns (min)

s 722223 efordforsfor2foriforofos oeYor ooXos Y oaX os) o2 oo 77777777 Xorsfo dforaforaforiordfos)osXor s osYoeos o2 oiXow 77777772X X X

LEFT JUSTIFIED + LRCLK INVERT: WCI =1, BCI =0, DLY =0, SDODLY =0

LRCLK LEFT \ RIGHT

|- 1fis >

|~— 25ns (min) 0Ons (min)

ST D 200 2, 0,00, 02,0 ) AT 2 2 0. 0, 0 0 0 0, (0 (0 09 2. ) ) (R @
4»‘ 40ns (max)

7 Ons (min) —»| <& 30ns (min)
soe i [] 4 BN
) | | 7505 (min) | |~ 30ns (min)

25ns (min) -t Ons (min

o 2222 riafprifordfoe Yoe Yor os Yos XoeXosX o2 o1}oo 7777777777 Yorofordfodordfororo(osoeor) oo oe  oe) osY o2 o0 77777777772X X X_

LEFT JUSTIFIED + BCLK INVERT: WCI =0, BCI =1, DLY =0, SDODLY = 0

LRCLK LEFT | RIGHT

[ 1fis »|
*l‘¢25ns(min) 0Ons (min)
soour__ots_| Jordfprehprfriforcoo Yoe Yor Yosos oeXoaXoooroo X ors | Norafprafprdforiforckos)oeXor)os Yosjosos)ozjorooX ()
—I 40ns (max)

Ons (min) —p>{ <& 30ns (min)
o] = 300 (min)

BCLK

—»| | 75ns (min)

Ons (min)

o 2727 frapraforierooe Yoe Yor os s YoeXosXf 1Yo 77777777777 drordfororoo)oe or (oe osoeXosY o oifoe 77777777770 X I

25ns (min) }‘

B3, 7 B R O BN AR 01(172)
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128: WCI = 0, BCI =0, DLY = 1, SDODLY =0

LRCLK LEFT [ RIGHT
|-

/s >

Ons (min)

25ns (min)

>
R 7/ @@@@@@@ BV 77
Ons (mi) —| | 30ns (min)

s 1 AL LR YRR YL NCNENENIE R NENEYRERRRARRL LY

2505 (min) " | - 0ns min) —»| 7505 (min) | < 30ns (min)

s 22277 0eraforprafo Yoro(os Joe Yor o os oaosX(o2)(or oo 77777777 o 3for o ordfororoos oeXor e os) oaX(os) oot 777777772X_X_

LEFT JUSTIFIED: WCI =0, BCI =0, DLY = 0, SDODLY =1

LRCLK LEFT | RIGHT
/s >
0Ons (min)

'Y

—| |«—25ns (min)

soour_ ots__Jorore)ora)pn)orcoo oe Yor Yoo Yos YoaosfooXorfoo X o5 KordforaforzforYorcos)os)oros fosYoeXosfororfoo X X ()
— 40ns (max)
BCLK LT A A A A A LA LA LA LA L i LA AL

25ns(7rwrwin‘)7;‘ -t Ons (min) *‘ M?Sns(min) " };3‘07ns(‘rﬁirn)
son - 2723 ordforXorofoe os YorXoeYos oax(os) oe 1o 7777777720 3k ordfordfororafos)osXor oo os) pax(os) o oiX 7777777772X_X_X_

Ons (min) —»| <& 30ns (min)

B3, 7 B O BN AR 01212)
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VOICE (TDM, PCM) SLAVE MODES:
BCl =0, HIZOFF =0, SDODLY =0

LRCLK

—»

st 77

40ns (max)
Ons (min)

BCLK

25ns (min)

SN 771

—»| <& 30ns (min)

| | 75ns (min)

Ons (min)

Dol e 30ns (i)

7/ 800808

LRCLK
- s >
—| 25ns (min) Ons (min) 0Ons (min)

o R ERERMEZZ

40ns (max)

Ons (min) —| |<&— 30ns (min) o .
BeiK inninnnnnnnnnnn i hJyuauuy

s (i) L_ _»j —»| <& 75ns (min) —»| | 30ns (min)

SN 77/ 115)

LRCLK

Sbout

|<a— 40ns (max)
0Ons (min)

BCLK

25ns (min) —>] ‘4—-4 r-Ons (min)

LRCLK

—>| <& 30ns (min)

—»|  |<a— 75ns (min)

| s

7/, 8000008

|<— 40ns (max)
Ons (min)

BCLK

25ns (min)

son - 77 sl

/s >
0ns (min) —=  -l—

Ons (min)

4. 7 H A% 15 5 ML 0

MAXIN
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HFIEE  EFNEE SN . FIRUEH & BA (K2 FE IS 47

MAXOSSTH AR (HEHFFIR (PR Rcr ks, magy 10 TRRHTEEHR, RIPRAB ISR AT 74
YO B B SRR . TIR S IR 4% B 3 70d B BELHY 5k LA B vl

R BFREFFSR

REGISTER
REGISTER B7 B6 B5 B4 B3 B2 B1 BO ADDRESS
Codec Filters MODE AVFLT 0 DVFLT Ox0A
BITS FUNCTION
Digital Audio Filter Mode
MODE 0 = lIR Voice Filters
1 = FIR Audio Filters
ADC Digital Audio Filter
MODE =0
Select the desired digital filter response from Table 8. See the Frequency Response graph in the Typical
AVFLT ) o . ) )
Operating Characteristics section for details on each filter.
MODE =1
0x0 = DC-blocking filter is disabled. Any other setting = DC-blocking filter is enabled.
DAC Digital Audio Filter
MODE =0
DVELT Select the desired digital filter response from Table 8. See the Frequency Response graph in the Typical

Operating Characteristics section for details on each filter.
MODE =1
0x0 = DC-blocking filter is disabled. Any other setting = DC-blocking filter is enabled.

R8. IRFBEHFIE K

CODE FILTER TYPE INTE;‘ B.IFED(:::;IPLE HLGFII-ILF(’QJSIESN((::(Y)?I-'\I‘SR 217Hz NOTCH
0x0 Disabled
0x1 Elliptical 16 256 Yes
0x2 Butterworth 16 500 No
0x3 Elliptical 8 256 Yes
0x4 Butterworth 8 500 No
0x5 Butterworth 81024 fs/240 No
0x6 to Ox7 Reserved
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Hopmaerma  FR, TR BT TR N E BT, £OFE Y
MAXO867 4 [l Hic Bl 253 B M g e oy . oy X T R AR AT AT
A S 0 25 AR T T R AL 2%

RO HFEHHFER

REGISTER
REGISTER B7 B6 B5 B4 B3 B2 B1 BO ADDRESS
Sidetone DSTS 0 DVST 0x0B
DAC Level 0 DACM DACG DACA 0x0C
ADC Level AVL AVR 0x0D
BITS FUNCTION
Digital Sidetone Source Mixer
00 = No sidetone is selected.
DSTS 01 = Left ADC
10 = Right ADC
11 = Left + right ADC
Digital Sidetone Level Control
All gain settings are relative to the ADC input voltage.
Differential Headphone Output Mode
SETTING GAIN (dB) SETTING GAIN (dB) SETTING GAIN (dB)
0x00 Off 0x0B -20 0x16 -42
0x01 0 0x0C -22 0x17 -44
0x02 -2 0x0D -24 0x18 -46
0x03 -4 Ox0E -26 0x19 -48
0x04 -6 OxOF -28 Ox1A -50
0x05 -8 0x10 -30 0x1B -52
0x06 -10 0x11 -32 0x1C -54
0x07 -12 0x12 -34 0x1D -56
0x08 -14 0x13 -36 Ox1E -58
DVST 0x09 -16 0x14 -38 Ox1F -60
Ox0A -18 0x15 -40 —
Capacitorless and Single-Ended Headphone Output Mode
SETTING GAIN (dB) SETTING GAIN (dB) SETTING GAIN (dB)
0x00 Off 0x0B -25 0x16 -47
0x01 -5 0x0C -27 0x17 -49
0x02 -7 0x0D -29 0x18 -51
0x03 -9 OxO0E -31 0x19 -53
0x04 -1 OXOF -33 Ox1A -55
0x05 -13 0x10 -35 0x1B -57
0x06 -15 0x11 -37 0x1C -59
0x07 -17 0x12 -39 0x1D -61
0x08 -19 0x13 -4 Ox1E -63
0x09 -21 0x14 -43 Ox1F -65
Ox0A -23 0x15 -45 — —
DAC Mute Enable
DACM 0 = No mute
1 = Mute
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RO BFHETFEFRE)

BITS FUNCTION
DAC Gain
00 = 0dB
01 = +6dB
DACG 10 = +12dB
11 = +18dB
Note: DACG is only used when MODE = 0. If MODE = 1, the DAC level is only set by DACA.
DAC Level Control
DACA works in all modes.
SETTING GAIN (dB) SETTING GAIN (dB)
0x0 0 0x8 -8
Ox1 -1 0x9 -9
DACA 0x2 -2 OxA -10
0x3 -3 0xB -11
0x4 -4 0xC -12
0x5 -5 0xD -13
0x6 -6 OxE -14
0x7 -7 OxF -15
ADC Left/Right Level Control
SETTING GAIN (dB) SETTING GAIN (dB)
0x0 +3 0x8 -5
0x1 +2 0x9 -6
AVL/AVR 0x2 +1 OxA -7
0x3 0 0xB -8
0x4 -1 0xC -9
0x5 -2 0xD -10
0x6 -3 OxE -11
0x7 -4 OxF -12

MAX9867 {1 — Xif By

®10. EANF 7R

ZA BEHRS, WAEREEADC, AFRE, Z100i8N
WA RN, A EEEmE AT

REGISTER

REGISTER B7 B6 B5 B4 B3 B2 B1 BO ADDRESS
Left-Line Input Level LILM 0 0 LIGL Ox0E
Right-Line Input Level 0 LIRM 0 0 LIGR OxOF
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£10. EAEBEE)

BITS FUNCTION
Line-Input Left/Right Playback Mute
LILM/LIRM 0 = Line input is connected to the headphone amplifiers.
1 = Line input is disconnected from the headphone ampilifiers.
Line-Input Left/Right Gain
SETTING GAIN (dB) SETTING GAIN (dB)
0x0 +24 0x8 +8
0ox1 +22 0x9 +6
0x2 +20 OxA +4
LIGL/LIGR
0x3 +18 0xB +2
0x4 +16 oxC 0
0x5 +14 0xD -2
0x6 +12 OxE -4
0ox7 +10 OxF -6
Fix Line Input Volume
LVOLFIX 0 = Line input to headphone output volume tracks VOLL and VOLR bits.
1 = Line input to headphone output volume fixed at VOLL and VOLR bits.
See the Digital Audio Interface section.

LI EE Tl WA RR0x10FI0x 1 i BT ESR S &, 20
MAXO867 6 & &5 RAIE 0 b, W E B Sl e prey, <1
R11. O EEFES
REGISTER B7 B6 B5 B4 B3 B2 B1 BO F:\ED?)EI-EESR
Left Volume Control 0 VOLLM VOLL 0x10
Right Volume Control 0 VOLRM VOLR 0x11
y. V4V, 37
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BITINFE. kA

W A A 7

®=11. AT EFFHRE)
BITS FUNCTION

Left/Right Playback Mute

VOLLM and VOLRM mute both the DAC and line input audio signals.

0 = Audio playback is unmuted.

VOLLMAOLAM 1 = Audio playback is muted

Note: VSEN has no effect on the mute function. When VOLLM or VOLRM is set, the output is muted

immediately (ZDEN = 1) or at the next zero-crossing (ZDEN = 0).

Left/Right Playback Volume

VOLL and VOLR control the playback volume for both the DAC and line input audio signals.

SETTING GAIN (dB) SETTING GAIN (dB) SETTING GAIN (dB)
0x00 +6 OxO0E -5 0x1C -42
0x01 +5.5 OxOF -6 0x1D -46
0x02 +5 0x10 -8 Ox1E -50
0x03 +4.5 0x11 -10 Ox1F -54
0x04 +4 0x12 -12 0x20 -58
0x05 +3.5 0x13 -14 0x21 -62
VOLLNVOLR 0x06 +3 0x14 -16 0x22 -66

0x07 +2 0x15 -18 0x23 -70
0x08 +1 0x16 -20 0x24 -74
0x09 0 0x17 -22 0x25 -78
O0x0A -1 0x18 -26 0x26 -82
0x0B -2 0x19 -30 0x27 -84
8§88 j gilg :gg 0x28 to OX3F MUTE

Note: Gain settings apply when the headphone amplifier is configured in differential mode. In the single-

ended and capacitorless modes, the actual gain is 5dB lower for each setting.

E VL TP KA, FHEE EAFIEADC. 5 RUE 5400 W4y
MAX9867 5 it W) It WK, £ AADC. % —FHEMEPEFE R O0IB. 20dB 5}
Eaa@ﬁua%f%%ﬁggﬁi?ﬁ?%uiggi%ﬁ% S0dBEEE: B IO AT AR s B (PGA), MOdBE
FIERAT, A A gy, BT, BRI, POARRBSIF RN,
St T 0 2 (3 g7 A3 R P /\@iﬁﬁ/ﬁﬁ WEw 7S AR IS ) B N MR P I 2 A /)N, S T XU A A ) T 4
’ HAESHIES, RI2P7 7R A2 T XA T -
x12. ERNBNFTFH

REGISTER
REGISTER B7 B6 B5 B4 B3 B2 B1 BO ADDRESS

Left Microphone Gain PALEN PGAML 0x12

Right Microphone Gain 0 PAREN PGAMR 0x13
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R12. ERNBNEFFHR(L)

BITS FUNCTION

Left/Right Microphone Preamplifier Gain

Enables the microphone circuitry and sets the preamplifier gain.

00 = Disabled

PALEN/PAREN 01 = 0dB

10 = +20dB

11 = +30dB

Left/Right Microphone Programmable Gain Amplifier

SETTING GAIN (dB) SETTING GAIN (dB)
0x00 +20 0x0B +9
0x01 +19 0x0C +8
0x02 +18 0x0D +7
0x03 +17 OxOE +6
PGAML/PGAMR 0x04 +16 OxOF +5
0x05 +15 0x10 +4
0x06 +14 Ox11 +3
0x07 +13 0x12 +2
0x08 +12 0x13 +1
0x09 +10 Ox14 0
Ox0A +11 to Ox1F
MAXILN
MAX9867
MICBIAS | 1.5V

HH

0—'
k )g MICRN PREAMP

:

:

0/20/30dB
v
REG 0gB T0 42008
MICLP >
§ MICL PREAMP

0/20/30dB

VRS 0¢B T0 +20B
MICRP

i)

B, £ NFA T

MAXIN

Sl
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BITINFE . TIEAE s

ADC

MAX9867 4% i #% 16 ADC, %45 — & ADC FHsRiC % 2o /5
HEERXNMEAGTHE S B ADCHRICHAFHIEE
TNFEAGES, Stlid B n HFREmNEERBEIE.
T2 B R, U0l 15 8 % A7 48 0x 17 1 ADLEN
FIADREN{ i BEZ . A IEADC. #ERHEE S IADCH
i A HIACKSNS/AUX, 1EAUX (27 FF 28 0x02 F10x03) it 45
i, BT ESADC AT E#/E, SIUEMECE
BF e 0. A0SR A R I ADC AR B S 45, I DAAE
[F] SR 3 S N LU PR . 24 R {2 T ADC, ¢
B3 O E R 48KkHZ R AR, DU i PR At 7S]
ko Bf A A5 BRS04 SR, MAXO867 7 9 AN K2 HE 7
%, FIMAX9867 FHIAHEADC, H.MAX98674bF 3%
BB B RS E . BN, ¥AUXCAPEEE N
1, DABF AUXAE R A7 ot & A28 1k

RELE
1) B4R A RAIMCLKAE 5, FFIE#fEC & PSCLK.
2) BRI AR DUN R LR AT R I

o HLRCLKFABCLKESHIMNPAES . MI&E REEFH
ANER e E

o AW LRCLKFIBCLKIESHIMHET . FIHINILL K
PR B E R R . R E L = 48kHz, foiff
B ) ST ]

o EHENESHEMER. AN LS EEE
B A 5 AR 4l 5 A 5 R E 1 FREQ X & W #E
Hok .

o AEEMESHENMER. FANI KSR B 7EE

WITEIE . W E L = 48kHz, AUt AYE L[]

3) i JACKSNS 2 |I- .

4) fliREE . HAEBADC; #MAX9S6T I Wi .
KL B

MAX9867 FFHLJE , FE#F4TE W< E Ui B & 2 B R AT

THIL R

1) {#REAUX i A(AUXEN = 1).

2) (AR IR HE(AUXCAL = 1).

3) SFfFiE 2B ] (2 W& 13).

4) 5E AR HE(AUXCAL = 0).

40

% 13. AUX ADC % fFHtg]

WAIT TIMES
LRCLK (kHz) WAIT TIME (ms)

48 40
44.1 44
32 60
24 80
22.05 90
16 120
12 160
11.025 175
8 240

1R IEL T
MAX9867 FHLZJ5, AT HE UCE Uil FE R I & 2 A s
AR S 2 B BT R AR
1) ffifig AUX#i A (AUXEN = 1).
2) Jashia s R E(AUXGAIN = 1).
3) SFfFiE i) (2 W& 13).
4) Pl g 25 F(AUXCAP = 1).

5) ERAUXME, H¥ZEAFRFiER, AT E8ng
R HE(k = AUX[15:0], k#7IE >4 19500).

6) 5E AL HE(AUXGAIN = AUXCAP = 0).
BERlELE

SE ARG AL HE ST, AT AR
1) f B AUX % A(AUXEN = 1).
2) G ) (2 W3R 13).
3) e Mg 45 S(AUXCAP = 1).
4) BEBAUXAE, FFAR ¥ 8 45 A e (L AT 12 I -

Vaux =0.738( AUX[k15:O])

5) 5E & (AUXCAP = 0).

MAXIMN
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FTERE B ENESLH a. JAshH R ME(AUXGAIN = 1).
MCLK = 13MHz. MWL, BCLKAILRCLK A2 H 455 b. ZF#40ms.

AL
1) £t X fg = 48kHz Bt & %4 & #i#% 1 (PSCLK = 01. FREQ
=0x0. PLL =0. NI = 0xSABE. MAS = 0).

2) % |- JACKSNS (JDETEN = 0).

3) (FAEZE A A A B ADC; 8 MAX9867 I 25 36 b =X,
(ADLEN = ADREN = SHDN = 1).

4) R :
a. fHAEAUXHI A(AUXEN = 1),
b. HRERIARME(AUXCAL = 1).
c. %Hf#40ms.
d. FERULHE(AUXCAL = 0).

5) BeiE st

c. BiEMESFAUXCAP = 1).

d. EBAUXIHKZERFRIF R, TS SE
Kk = AUX[15:0]).

e. FERHEAUXGAIN = AUXCAP = AUXEN = 0).
6) M JACKSNS/AUX [ Hi JE -

a. fHAEAUXHi A(AUXEN = 1).

b. ZRF40ms.

c. BilE MRS R (AUXCAP = 1).

d. EIAUX{E IR AR 5 A HEE AT E I

e. 5¢ALNE(AUXCAP = 0).
7) 5 B I HL R

xK14. ADCEINFTFH

REGISTER
REGISTER B7 B6 B5 B4 B3 B2 B1 BO ADDRESS
ADC Input MXINL MXINR AUXCAP | AUXGAIN | AUXCAL | AUXEN Ox14
BITS FUNCTION

Left/Right ADC Audio Input Mixer

00 = No input is selected.

01 = Left/right analog microphone

10 = Left/right line input

11 = Left/right analog microphone + line input

Note: If the right-line input is disabled, then the left-line input is connected to both mixers. Enabling the

left and right digital microphones disables the left and right audio mixers, respectively. See DIGMICL/

DIGMICR in Table 15 for more detalils.

Auxiliary Input Capture

AUXCAP 0 = Update AUX with the voltage at JACKSNS/AUX.

1 = Hold AUX for reading.

Auxiliary Input Gain Calibration

0 = Normal operation

AUXGAIN 1 = The input buffer is disconnected from JACKSNS/AUX and connected to an internal voltage reference.
While in this mode, read the AUX register and store the value. Use the stored value as a gain
calibration factor, K, on subsequent readings.

Auxiliary Input Offset Calibration

0 = Normal operation

MXINL/MXINR

AUXCAL 1 = JACKSNS/AUX is disconnected from the input and the ADC automatically calibrates out any internal
offsets.
Auxiliary Input Enable
AUXEN 0 = Use JACKSNS/AUX for jack detection.

1 = Use JACKSNS/AUX for DC measurements.
Note: For AUXEN = 1, set MXINR = 00, ADLEN = 1, and ADREN = 1.

MAXIN M
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HFZEENBN
MAXO86T RE % 4 52 W BT 2 e MY F U 5 . R %L

T O, Fe 7 TR T XU A R G BN BT

R15. HFERRNBNFTEFR

SO, R E R T KU AR R AT R
XA G, BOFTR N PR RN O PR, 21L&,

10 = Reserved
11 = Reserved

REGISTER
REGISTER B7 B6 B5 B4 B3 B2 B1 BO ADDRESS
Microphone MICCLK DIGMICL | DIGMICR 0 0 0 0 0x15
BITS FUNCTION
Digital Microphone Clock
00 = PCLK/8
MICCLK 01 = PCLK/6

DIGMICL/DIGMICR

Digital Left/Right Microphone Enable

DIGMICL DIGMICR Left ADC Input Right ADC Input
0 0 ADC input mixer ADC input mixer
Line input (left analog . - .
0 1 microphone unavailable) Right digital microphone
1 0 Left digital microphone ADC input mixer

1

1

Left digital microphone

Right digital microphone

Note: The left analog microphone input is never available when DIGMICL or DIGMICR = 1.

1/fmicoLk

A

DIGMICCLK 7

A

DIGMICDATA LEFT

<& tHD, MIC T tsu, mic

RIGHT

tH, MCTTSU MIC B>

LEFT

RIGHT

B6. H7 3 et P
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BB E

MAX9867 B A M r I il v i, BEOS7E & EAS ML . il
WL e B B AL 25 485 2 I A 280000 P g /O 7 . 57
Gh, G R EE AT B EE, SR
AL BRI /REE R 16 F7 s N AR D & A AT A -

E 125
MAXO867 HA BALK M IhAE, IR IHE S AYHE A . i DL
Fe A S MBI ISR AR, A2 TRQAET, [
P il A PR, BT B D A FL S Y S B P

thEE R TRIE LR T
24 MAXO9867 b T 5 Witk 25 1 3 37 B VR AL RS, AT il BB AR
B N A AL M T RE, DAR MG FL A4 A . ARHIR A5
AT, 7EJACKSNS/AUXHILOUTPJE fi4pA ERIHH, =5
I 4 JACKSNS/AUX FILOUTPHL 4 £ AVDD. 244 i
A ABF, JACKSNS. LOUTP (fi5€ BALBUR S % A lic &
AR I B T Ik A, (i R LR R
OV, F40 B B TKSNS 8 LSNS iz . LSNSHITKSNS iz fiy 2t
¥ B AIDET, FfH., WHRUDET &AM EIRQ M A& — Ik
W . T A AR S AR AL A AE S, MR
A RS T 1T AH I PR MR 1

LRERTEIE YL
MAX98674b T IE#BATIRA, I H.32 58 X4% O RERYT,
A] 3 35 TACKSNS/AUX 5 | BAAS 46 Sk i 4 A R4 . i
TN, Vyciid MICBIAS . ##5E w XU, ik
Vit FOVHIVricrias B 95% 2 8] . A 4G sk i,
Ve B2 Viviiesias. A4S RIKMICE AN, M RFEMR
okt EN . A, mERELEA, ViR
VMIcBIASHI95% LT, FEHBRIKMICAHL, Sk &t
A AR E TKMICAL ™= A — AN A rp B, [ Bl s ol 2 4 5
T 3k BBk AR A A

Hl#E
RO+ = N N 1) 8y 530 S T o - W
BISHI /N, EAEET, AR 2 HC B 8 A 75 ol F
TEHAE . 2550 2 TE DB U L 25 A X P TR W /W P 7 1
TIFLHE ;s B AR S T BE R R R WRErE A5 I TR, DUE
TH 3 R L 7= A (Y IR /R E 7 . PR BRESCR, C
e TR /S 75 0 o) T RE RS BT UK LOUTNFIROUTNR 25 .

LOUTN

LOUTP

MICBIAS
ano || mic || Her [ HRL
JACKSNS/AUX
q ROUTP
® |— MICLP
LOUTN
E7. Bk 4 T e &
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BITINFE . TIEAE s

F16. RABEEFFHR

REGISTER
REGISTER B7 B6 B5 B4 B3 B2 B1 BO ADDRESS
Mode DSLEW VSEN ZDEN 0 JDETEN HPMODE 0x16
BITS FUNCTION
Digital Volume Slew Speed
DSLEW 0 = Digital volume changes are slewed over 10ms.

1 = Digital volume changes are slewed over 80ms.

Volume Change Smoothing
VSEN 0 = Volume changes slew through all intermediate values.
1 = Volume changes occur in one step.

Line Input Zero-Crossing Detection
0 = Line input volume changes occur at zero crossings in the audio waveform or after 62ms if no zero

ZDEN .
Crossing occurs.

1 = Line-input volume changes occur immediately.

Jack Detection Enable

SHDN = 0: Sleep Mode

Enables pullups on LOUTP and JACKSNS/AUX to detect jack insertion. LSNS and JKSNS are valid.

JDETEN LOUTP detection is only valid in differential and capacitorless output modes.

SHDN = 1: Normal Mode

Enables the comparator circuitry on JACKSNS/AUX to detect voltage changes. JKMIC is valid if the

microphone circuitry is enabled.

Note: AUXEN must be set to O for jack detection to function.

Headphone Amplifier Mode

HPMODE Mode
000 Stereo differential (clickless)
001 Mono (left) differential (clickless)
010 Stereo capacitorless (clickless)
HPMODE 011 Mono (left) capacitorless (clickless)

100 Stereo single-ended (clickless)
101 Mono (left) single-ended (clickless)
110 Stereo single-ended (fast turn-on)
111 Mono (left) single-ended (fast turn-on)

Note: In mono operation, the right amplifier is disabled.
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BITIINFE . TIEAE

HEEE  WEAT TR, BN il & SHDN (L, #1755
MAXOS67 B A7 5% i Ar T s sh B, ko fepgy R IREHER.
BEITIIEE. 1T DL4h S REDACHIFI M ADC, R B

®17. BEEETESR

REGISTER
REGISTER B7 B6 B5 B4 B3 B2 B1 BO ADDRESS
System Shutdown SHDN LNLEN LNREN 0 DALEN DAREN ADLEN ADREN 0x17
BITS FUNCTION
SHDN Shutdown

Places the device in low-power shutdown mode.

Left-Line Input Enable

Enables the left-line input preamp and automatically enables the left and right headphone amplifiers.
LNLEN If LNREN = 0, the left-line input signal is also routed to the right ADC input mixer and right headphone
amplifier.

Note: Control of the right headphone amplifier can be overridden by HPMODE.

Right-Line Input Enable

LNREN Enables the right-line input preamp and automatically enables the right headphone amplifier.

Note: Control of the right headphone amplifier can be overridden by HPMODE.

Left DAC Enable

Enables the left DAC and automatically enables the left and right headphone amplifiers. If DAREN = 0, the

DALEN left DAC signal is also routed to the right headphone amplifier.
Note: Control of the right headphone amplifier can be overridden by HPMODE.
Right DAC Enable
DAREN Enabling the right DAC must be done in the same 12C write operation that enables the left DAC. Right
DAC operation requires DALEN = 1.
ADLEN Left ADC Enable
Right ADC Enable
ADREN Enabling the right ADC must be done in the same 12C write operation that enables the left ADC. The right

ADC can be enabled while the left ADC is running if used for DC measurements. SHDN must be toggled
to disable the right ADC in this case. Right ADC operation requires ADLEN = 1.

R 7 457

MAXO98674 A — METT i, (8 T IRBIGRIFRA . 2]
FSUAS B A A 0x42, 3 18 it 7 A REUA S 7 474 -

R18. A REFER

REGISTER
REGISTER B7 B6 B5 B4 B3 B2 B1 BO ADDRESS
Revision REV OxFF
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BIRIIFE. ZikE

PCET#O

MAX9867 % FII2C/SMBus & W24k B 1740, BiF—5
AT HUE 2 (SDA) A — &5 B AT 4 2%(SCL) . SDAFISCLI
A4 3 3R = 18 400k Hz, 58 1T MAX9867 1 F 4L [H] ) 18
5. B9FT N2 0 Ml PRl ERLESLZ =4 SCL
FEshEE G . FUUAEAN I MG 277 # ik,
WG REBIRT, MMAX9867TH A¥iE. ik Zkh
START (S)@ REPEATED START (Sr) & fISTOP (P) 414
PR . % 3% 2 MAXO86T BN F K N8AL, MG &M%
mHah . EHLAMAXOR67 BEEUEHE I, &% A0 A M
Hodl, BEJE H9ANSCLAK . MAX98673E 1t SDA & % B,
5 FHrE AR SCLK vh [F] . TALAE IS 2447 15 A9 Bidis
JaXFH BT . B iIEEAE B STARTE{REPEATED
START &4, AER 2 HISTOP 4% 44 At . SDA B 52 iy A
N iwiEE, SDAFE A Lhfl, @w kT
500Q. SCLANME R A . WRELk bA 24T, i
MLEA IR SCLA i, SCLIFE Bk fz bR e pe, M H K

H Y 4wl i s

F500Q. SDAFISCLZ by S BEEpE AT . PECEMEAT
ITMAXISOT B 7 i Ao Z B e m IE BRI, I

B Rt AR5 5 Y SR AT T o

i £ 47
FEASSCL JE 5 i — N EC O . 8 SCL kv () w55 L - 1]
SDA ¥R R RE 58 . SCL My F R, SDA R AS k3%
AEHESESN START?FHSTOP Y

STARTFISTOP &4

RS IRES, SDAFISCLIZS RRZS I B V. EblEa
K ESTART &4 hilifs, START 45442 SCL Ay i HL Pt
SDA H &1 B P 2 T Bk AE 5 STOP %42 SCL Ry =i HL
SR, SDA I HL P 21 i FF 1 Bk AR (B 10) . SR E F ML
START 4 4B HIMAXO867T I b5 i,  EALE N &% STOP
FMFLAEER IR UL . R A REPEATED START
M AESTOP &M, MM RIFARL.

\ / >< / X\ / Ny \ H b
tsy, STA<-> x | Ur
| s onr “4‘»1HD STh e e top Lo !
—h &=ty DAT P i {50, 570 -
tHD,STA—H - —»4——»«—
R tF
START CONDITION REPEATED START CONDITION STOP START
CONDITION ~ CONDITION
9. 22e 8 i P
S Sr P
| | |
SCL \ \ \
l l l
| | |
E10. START. STOPHIREPEATED START %1
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BIRIIFE. ZikE

1EBTSTOP & 14
MAX9867 £ HUHE 1% H 30 (7] o] B A iR BISTOP & 14, Bk
STOP %145 START &4 HH BLAE Al — m L PRk . A T IE
W IAE, 52075 START 44 [E] £ SCL 1= HL F- ik v 15 8]
K% STOP 44

Mt
M5 A TAN R E(MSB),  FiJG Wi/ B X T
MAX9867, T AR 20011000, 52/ 5 # il 0i & 1
(B HE = 0x31), HMAXOS6THL B Witz K%/ 5
FIAIEO (AHLHE = 0x30)H MAXOS6THE B N E R . i%H:
I 7E START 4445 & 1% BIMAXOS6THY 55 — AN F i f5 B

A&
GHRA T, NENMACK)ESEINIFaAL, FMAXIR6T XS
BRFZWRWEIE VY HEFESOUELD. Rk

=gk ) A

BIHE 7T, MAXOBOTHE AL ™ AL 1Y) 25 O Ik ik o 401
[A] R A SDA . 5 I ACK AT A ) 2 WA %ol e . 2R
BN P BOR G A A, U] 2 B UL 2 0 % -
ARG RN, BRI SERERE. HMAX98674L
TR, WK AR OIS S bk i (IR SDA, Fj%@ﬁ
. BUGEBEIE TR, BV AR NERS
ML HBAE . Y4 FHMMAXOOT 3 LR J5 — Afﬂ%%
e, #RIEAENEN, FERESTOPAF.

XTMAX986T 1) 5 #AE A 45 START 414 MALH 4 FIR/W
PE(EO). FIRMECE P 037 17 % Ik 48 £ 0 1%l 719
IS 2Bl 7 AISTOP &4 . B 12 75 9 [RIMAX9867
B FARRR B9 E St 20 B 13 R R N MAXO867
BT R I Y E A s

CLOCK PULSE FOR
START ACKNOWLEDGMENT
CONDITION
scL AR EAN 9
NOTACKNOWLEDGE
SDA \ / X X z; X X y
ACKNOWLEDGE
Bl11. fr
ACKNOWLEDGE FROM MAX9867 ———
B7 | B6 | B5 | B4 | B3 | B2|BI|BO
ACKNOWLEDGE FROM MAX9867 ACKNOWLEDGEFROMMAX9867—+ A 2 4 2 2 4 11
\4
I I I I I I I I I I I I I I I I I I I I I
S SLAVE ADDRESS 0 |A REGISTER ADDRESS A DATA BYTE AP
| | | | | | | | | | | | | | | | | | | | |
_ A A
RAW 1BYTE )
AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

A 12. [i]MAX9867 G A 11~ 5c#s 747
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BITINFE . TIEAE s

R/W B2 ¥ B 4 0 19 M st ik 2 7R AL B [ MAX9867 5 %1
i . MAX9867HE F AL ™A= 1 55 94~ SCL Rk v 31 1] b 2 2
2 B itk

I F ALK B 55 = 755 C B MAXO867T iy P #1525 17 3 1 41k
g . FREFEMMAXIROTE AT — N FWHI N E .
MAXOR6TE HUSU Ity 145 B B J e 1 I 2 Bk o

KIEFIMAXOBOT Y 5 =11 N B A5 5E A7 17 e 1 K dls -
MAXO867 A ik . % ik i 2 - 2 W B 008l 79 . BRIk
BE ), Wit Ao 2T — A e etk A
)32 1 Ty B B T AL RE 06 75 — > % SR W N 3% 2t o A7 5 A7
wEBRIE. EDBFRGEH TE— DA AL T8
Wit . FEALE T & 3% STOP & 28 1 &4 . KT Ox1719
WAFa AL B OR B, AN X St ik AT A

BEHERE
Wi RE MR IR RW AL E 1, Jashis/E. MAX9867
TEEB 9N SCLI b ik e 3 [A] 1 A SDA, W & 2t 2] 9 M b
Ik, START &M G Nigdr 4, Kk ds 8 0 8157
£20x00.

MAX9867 &I 55 — 74 A F 4w 0x00 Y I 25 . R iE
BORAESCLIY BT AR . Mhks 4 B L BUEdE 77
JE ¥ E SN . X E ghih 3G oh RE 75 AE — S SN
AE WL S L & B AF A7 A N2 . 1B 1 AT B R %
HBn] A1k STOP &AM, WA A& 3% STOP & 445 BRIE T 5 — 4~
FEHRAE, TUREAY 35 — N A B AR Ox 00 ) £ B .
RIEEATA Z 0, b FE T E 7 — M E AR
FHLEE B K IEMAXOSET Nk, HHRWHLEO, &K
J5 %A A I SR T E ik 4T . B S & 5 REPEATED
START M4, #RJG Kk Ml HHRW AL E 1. MAX9867
WG RiETEE A G RIINE. RETE -IFNE,
hEFE 4B Bhid .

FEATLAE B 20 B Ao Pk e 34 1) XoF s o WA 81 1) = 4T BE AT R 2
FHULIIR B B B g — A1 Z AN A B BRI i 21
WEIRE - NFNE, BENEEENEES, RE2
STOP %M. 1445 H T MMAXO867 12 B — A1 it oi Ak
X, E15 R MMAXOS67 I 453 (A =X, .

ACKNOWLEDGE FROM MAX9867

ACKNOWLEDGE FROM MAX9867

ACKNOWLEDGE FROM MAX9867

|B?|BG|BS|B4|BS|BZ|B1|BO|

|B7|Bs|Bs|B4|B3|Bz|B1|Bo|

ACKNOWLEDGE FROM MAX9867
T T T T T T T T T T T T T |j??l?l?l?l?l?l? ?|?|?|T|?|?|?l?
[s| | siaveaodress | oA | | ReciSTERADDRESS | [ CDATABYTET | A L DMABYTER [ AP
' SR Y
RW 1BYTE A 1 BYTE
AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

13, [[IMAX9867 5 A n I~ 1551

ACKNOWLEDGE FROM MAX9867 —‘ ACKNOWLEDGE FROM MAX9867

ACKNOWLEDGE FROM MAX9867

NOT ACKNOWLEDGE FROM MASTER —l

0[]

[s| = stavenpoRess, |

T T T T T T T T
| REGISTERADDRESS | | A [sr)

T T T T T T T T T T T T —
SLAVE ADDRESS 1 | A DATA BYTE A | P |
| I 1 I 1 | | | 1 1 1 |

RW REPEATED START

A
A

H/W—f 1BYTE

AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

B 14. MMAX9867 525 1 1~F 15 9 54
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ACKNOWLEDGE FROM MAX9867 —+ ACKNOWLEDGE FROM MAX9867

ACKNOWLEDGE FROM MAX9867

T T T T T T T T T T T T T T T T T T T T T T T T T T T T -
| S | SLAVEADDRESS =~ |0 | A | , REGISTER ADDRESS |A |SrI . SLAVE ADDRESS 1 | A | DATA BYTE A | p |
1 1 1 1 1 1 1 1 1 1 1 1 1 | | o o .‘ | | 1 1 1 | i
RW REPEATED START RW 1BYTE y
AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER
15, MMAXIS6T7 e n 1~ 15 A9 K 1
JEFBS T S DOND Y i B 7 B O B 5

T2 A R AR AR R M RE B . 1T FMAX9867
PCBHY, 2R MG YA, ¥MAX9867 ) #Hl
AT 5 ECFEFR A A R IE, DA UE B0 A0 2 R & H B
TR I

FAPCBI — & AEM R KR ELSZ, R
AR /N . R R AT RESE 1M 51 26K AGND FIDGND H # 1%
P . Y A B ] OGE R . B ORAE
P A G B [A] BB AL, JF AT B Lk B0 e S R S 2 B A
55

3 i 45 51 2 MICBIAS. REG. PREGFIREF [ 32 #% Ha,
HHBEEERZMZ . JH R %R 2 AGND 19 %K F R,
¥ AVDD H #5% #% £ AGND.

MAXIN

P, K DVDDAIDVDDIO B #5328 2 DGND.

F 5 X MAX9867 2 8] (132 7o KU 5 2% 2 4 T A 2%,
RE. AESRITRERIL, FEAHEMSILEE.
i P B 3 v XL B 8 B AR A, 7R R ST A
JR 0B 22 w0 XU A T Bt SR K L v R U 5
AN ZE ST AL

MAX9867 TQEN# N A — /MIREL, 1HRZ IR RE
3 AGND.
FAGTAAREV Kit), BT LIYE AMAX9867 i PCBAR Jay S 4] .
FII I AZ VA AR AT 5 B MAX9867, FF42 4t 5 T 18 FH 6
BAt, FT N EBEAE el .
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f A
0 DVST:
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> Maxim
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PAREN PGAMR: = ’ |
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LIGL: VOLL, LVOLFIX:
= e 15 4240870 -608 46870 -8408 ke | 17
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> TOP VIEW 5
= (BUMP SIDE DOWN) MAXIMN
o 2 MAX9867
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SR MAX9867 I _
LRCLK [29. {112 | MICLP/DIGMICDATA LRCLK  SDIN RO MICRP  MICLN  MICLP
BoLK 301 © 11| mcLvpiemiceLk c G R U S G A G R
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BITINFE. kA

=EIE ) AT

I Bl I EPR MBS BEAREAT R, A

AR RS AR RRFH, HEREFHSERAL, SROHSRETLXK.

china.maxim-ic.com/packages. {575 &, gt “+”

e
N ”fl?‘%ﬂ“ROHSHLm

EEE il R MRS EEmERS
30 WLP W302A2+3 21-0211 -
32 TQFN-EP T3255+4 21-0140 90-0121
PIN 1
INDICATOR E COMMON DIMENSIONS
1 A | 0.64+0.05
_— MARKING
Al / Al | 0.2140.03
A3
AAAA A2 | 0.43 REF
’ A3 | 0.025 BASIC
D b | #0.26+0.03
_{ A2 D1 |1.60
I OAGAWAW) U\\ E1 | 2.00
e |0.40 BASIC
Al See
TOP VIEW SIDE_VIEW Note 7 SD | 0.00 BASIC
SE | 0.20 BASIC
E1
SE — IR
| é>
5OO0 CB 00O £ DEPOPULATED
0| OO Olo OO SD PKG. CODE MIN | MAX | MIN | MAX |BUMPS
D1 c _@_@_@T@_@_@_ _ W302A2+1 2.61 2.73 2.31 2.44 |NONE
: W302A2+2 2.36 | 2.57 | 1.96 | 2.16 |NONE
8100 O|O 0O _L W302A2+3 | 2.57 | 277 | 216 | 2.36 |NONE
00 O OO Cz—j W302B2+1 242 | 254 | 2.32 | 2.44 [NONE
1 2 3 456 P
BOTTOM VIEW
NOTES:

NOO~WN

—DRAWING NOT TO SCALE—

Terminal pitch is defined by terminal center to center value.
. Outer dimension is defined by center lines between scribe lines.
. All dimensions in millimeters.
. Marking shown is for package orientation reference only.
. Tolerance is £ 0.02mm unless specified otherwise.
. All dimensions apply to PbFree (+) package codes only.
. Front—side finish can be either Black or Clear.

/VILAKXI/VI

TITLE:
PACKAGE OUTLINE
30 BUMPS, WLP PKG. 0.4mm PITCH

APPROVAL

|DOCUMENT CONTROL NO.

REV.

D A

21-0211

52

MAXIMN


http://china.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0211.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0140.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0121.PDF
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&
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/7 (=
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-
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SIDE VIEW

—DRAWING NOT TO SCALE-

123 \PIN#II.D.
PIN # 1 k DETAIL A 0.35x45°
LD, / Al A
A\ TOP_VIEW
BOTTOM VIEW
€
(R IS OPTIONAL)
DETAL A L
SEATING A T — @ IQXTERMINAL P
PLANE | [Z7Toxo]e EVEN TERMINAL
0000000 ?QU-USCA
AL A2

AKXV

PACKAGE OUTLINE,
16,20,28,32,40L THIN QFN, 5x5x0.75mm
(APPROVAL DOCUMENT CONTROL NO.  [REV. 1/
2

21-0140 M
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MAX9867

BIINFE. ISR

HEEE ()
05 AT 0 £45 S5 8RR 607, 1761 china.maxim-ic.com/packages . 1E R, EPEGHITH 4™, 478 -7 (L2 RROHS IR
HPEE T O AR AT, (HEPEE ISR %, SRoHSRAT K.

COMMDN DIMENSIONS EXPOSED PAD VARIATIONS
PKG. 16L S5x5 | 20L 5x5 | 28L 5x5 32 5x5 40L_ 5x5 PG D2 £2
[SYMBOL_| MIN. [NDOM.|MAX.| MIN.[NOM.TMAX.| MIN.]NOM.[MAX.| MIN. [NOM.]MAX. | MIN. [NOM. JMAX| CODES v Tnom Trax | v Tnom Tvax.
A 0.70 |0.75] 0.80 [ 0.70 [ 0.75 | 0.80 [ 0.70 [0.75 [ 0.80 [0.70 | 0.75] 0.80] 0.70 | 0.75| 0.80 Ti6552 | 300 | 330 | 320 | 200 | 320 | 3.20
Al 0 [002{005| 0o |oo2|005| o |oo2[0os| o [o02]00S| o |o002]005] T1655-3 | 300 | 310 | 320 300 | 310 | 320
A2 020 REF. 0.20 REF. 0.20 REF. 0.20 REF. 020 REF. T1655-4 | 219 | 229 239| 219 | 229 239
b 0.25 [0.30 | 0.35/0.250.30 | 0.35[ 0.20 [ 0.25] 0.30 [ 0.20 [ 0.25[ 0.30 [ 0.15 [ 0.20 [0.25 Ti65n—1 | 300 | 310 | 320 | 300 | 310 | 320
D 4.90(5.00[ 5.0 4.90[5.00 [ 5.10[4.90]5.00 | 5.10 | 4.90[ 5.00 [ 5.10 [4.50 [ 500 [ 510
E 4.90]5.00 [ 510 4.90]5.00 | 510 [4.90[5.00 | 5.10 [ 4.90] 5.00| 5.40 [4.90[ 5.00 [ 5.0 T2055-3 | 3.00 | 340 | 3.20 ] 3.00 { 340 | 3,20
e 0.80 BSC. 065 BSC. 050 BSC. 0.50 BSC. 0.40 BSC. T2055-4 | 300 | 340 | 320 | 3.00 | 3.0 | 320
K 025| - - loes| - - loes| - - loes| - - loas| - - T2055-5 315 | 3.25| 3.35| 315 | 3.25| 3.35
L 0.30 [0.40 [ 0.50{ 0.45]0.55 0.65[0.45 [0.55 | 0.65 [ 0.30 [ 0.40] 0.50[ 0.30] 0.40] 0.50 Te055MN-5| 345 | 325 335] 315 | 3.25] 335
N 16 20 28 32 40 Tesss-3 | 345 | 325 335| 315 | 325 335
ND 4 5 7 8 10 Teess-4 | 260 | 2.70 | 280 [ 260 [ 2.70 | 280
NE 4 S 7 8 10 T2855-5 | 260 | 270 [ 280 | 260 | 270 | 280
JEDEC WHHB WHHC WHHD-1 WHHD-2 | -—— T2855-6 | 345 | 3.25[ 335( 315 | 325 335
Teess-7 | 260 | 270 | 280 [ 260 [ 270 | 280
NOTES: Teess-8 | 345 | 3.25( 335] 345 [ 325 335
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994, T2855N-1 | 345 [ 325 335] 315 [ 325 | 335
2. ALL DIMENSIONS ARE IN MILLIMETERS, ANGLES ARE IN DEGREES. T3255-3 | 300 | 340 | 320 | 300 | 310 | 320
3, N IS THE TOTAL NUMBER OF TERMINALS. T3255-4 | 3.00 | 340 | 320 | 3.00 | 310 | 3.20
THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL T3255M-4 | 3.00 | 340 | 320 [ 3.00 [ 310 [ 320
CONFORM TO JESD 95-1 SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE T3255-5 | 3.00 | 310 [ 3.20 [ 300 [ 310 [ 320
OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1 T3255N-1 | 300 | 310 | 320 300 [ 310 [ 320
IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE. T4055-1 | 340 | 350 | 360 | 3.40 | 350 | 360
A\ DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN Ta4055-2 | 340 | 350 | 360 | 3.40 | 350 | 360
025 mm AND 0.30 mm FROM TERMINAL TIP. Ta0s5v—1 | 340 | 350 | 360 | 340 | 350 | 30
A\ ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY., [ o=cc T oo o T T 50 260
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
/B\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC MO220, EXCEPT EXPOSED PAD DIMENSION FOR
Tes855-3, T2855-6, T4055-1 AND T4055-2.
Ad\ WARPAGE SHALL NOT EXCEED 010 mm.
11,  MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY. »,
12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. /VI /J KI /VI
AN LEAD CENTERLINES TO BE AT TRUE POSITION AS DEFINED BY BASIC DIMENSION “e’, 0.05. e
14, ALL DIMENSIONS APPLY TO BOTH LEADED (-) AND PRFREE ¢+ PKG. CODES, PACKAGE OUTLINE,
16,20,28,32,40L THIN QFN, 5x5x0.75mm
JAPPROVAL [DOCUMENT CONTROL NO. REV. 2
—DRAWING NOT TO SCALE- 21-0140 M A
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