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ABSOLUTE MAXIMUM RATINGS

(Voltages with respect to AGND.) LRCLK_A, LRCLK_D, BCLK,

AVDD, DVDD, DVDDS2, CPVDD .......ccccocveiiiiiiinae -0.3V to +4V SDIN, SDOUT ..ot -0.3V to (DVDDS2 + 0.3V)

PVSS, SVSS... Capacitor connection only Continuous Current Into/Out of HPR/HPL/

AGND, DGND, CPGND ......cccoiiiiiiiiiiiiiiiiiic -0.3V to +0.3V LOUTL/LOUTR et 150mA

HPL, HPR ..o (SVSS - 0.3V) to (AVDD + 0.3V) CPVDD/CPGND/CTP/CIN/PVSS ..o, 300mA

HGNDSNS, LGNDSNS, MICGND ........ccccoovieinne. -0.3Vto +0.3V ANY Other Pin ..o 20mA

JACKSNS ..o (SVSS - 0.3V) to (AVDD + 0.3V) Duration of HPR/HPL/LOUTL/LOUTR Short Circuit

LOUTL, LOUTR ..o (SVSS - 0.3V) to (AVDD + 0.3V) to AVDD/AGND/CPVDD/CPGND .........ccccoviiiiiiinn. Continuous

LINEINT, LINEIN2, AUXIN ... -2V to +2V Continuous Power Dissipation (Ta = +70°C)

MICL, MICR, INLP, INLM, INRM........cccooiiiiiiiiiis -2V to +2V 40-Pin TQFN (derate 26.3mW/°C above +70°C,

CIN (PVSS - 0.3V) to (CPGND + 0.3V) single-layer board).........c.cooociiiiiiii 2105mWwW

CIP i (CPGND - 0.3V) to (CPVDD + 0.3V) 40-Pin TQFN (derate 37mW/°C above +70°C,

PREG, REF, MBIAS, MICBIAS ...-0.3V to (AVDD + 0.3V) multilayer board) .........ccooiiiiiiiii 2963mW
....................................................... (SVSS - 0.3V) to +0.3V Operating Temperature Range ...........................-40°C to +85°C

......................................... -0.3V to +4V Storage Temperature Range................ ....-65°C to +150°C
......................................................... -0.3V to +4V Lead Temperature (soldering, 10S) ........cccccceevvvevrenne..#300°C

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

(VavDD = VcpyvbD = VpvbDs2 = VpvpD = 1.8V, RHp = 32Q, RLINE = 10kQ, C1 = 4.7uF, C2 = 4.7yF, CRer = CwvBIAS = CPREG =
CNREG = 1uF, Aypre = +20dB, CmiceiAas = 1uF, Aymigrga = 0dB, MCLK = 11.2896MHz, DRATE = 00, Ta = TMIN to TMAX, unless
otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

AVDD = CPVDD (inferred from HP output
PSRR) 1.71 1.80 3.60

Supply Voltage Range : \
DVDD, DVDDS2 (inferred from CODEC 171 180 360

performance tests)

DAC playback mode IAvDD + ICcPVDD 2.9 5.1

(fS = 441kHZ) analog IbvDD + IDVDDS2 23

Line-only playback mode | |AvDD + IcPvDD 2.9 4.3

(DAC/ADC disabled) IDvDD + IDVDDS?2 0.14 0.20

DAC + line input lAVDD + ICPVDD 39 5.4

playback mode

(fs = 44.1kHz) IbvDD + IDVDDS?2 2.3 35
Total Supply Current (Note 2 | i _ mA

pply ( ) VDD Full operation, fg = IAVDD + ICPVDD 110 155

44 1kHz (DAC + ADC +

LINEIN + MIC + AUXIN)  [15v50 + Ipvops2 37 45

DAC playback, fg = | 4l 6.6 9.1

44.1kHz mono ADC AVBD *+ ICPVED ' '

record fs = 8kHz IDvDD + IDVDDS2 2.8 35

ADC record, IAvDD + IcPvDD 7.8 10.5

fg = 44.1kHz IpvDD + IDvDDS?2 23 3.5

| + 2.2 10
Shutdown Supply Current AVDD * CPVDD PA

IDvDD + IDVDDS2 0.6 10
Shutdown to Full Operation 50 ms

2 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(VAavbD = VcpvbD = VpvbDs2 = VpvbD = 1.8V, RHp = 32Q, RLINE = 10kQ, C1 = 4.7uF, C2 = 4.7pF, CrerF = CMBIAS = CPREG =
CNREG = 1uF, AyPrRE = +20dB, Cmicsias = 1uF, AvmicpGa = 0dB, MCLK = 11.2896MHz, DRATE = 00, Ta = TMIN to TMAX, unless
otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL | CONDITIONS MIN TYP MAX | UNITS

STEREO DAC (Note 3)
Gain Error +1 +5 %
Channel Gain Mismatch +1 %
DAC DYNAMIC SPECIFICATIONS

fs = 44.1kHz, A-weighted, DRATE = 10 80 91
Dynamic Range (Note 4) fg = 8kHz to 96kHz, DRATE = 00 87 dB

A-weighted DRATE =10 91
Total Harmonic Distortion THD fiN = 1kHz, fg = 8kHz to 96kHz, 0dBFS 82 dB
Signal-to-Noise Ratio SNR E_;j;';tze h (9,&:2) Bzﬂi - ?g g: dB
Crosstalk ]I(Dsri/egank'(_:'P;annel at -1dBFS, fiN = 1kHz, 78 dB
Power-Supply Rejection Ratio PSRR f = 217Hz, VRippLE = 100mV, AvpGa = 0dB 9 dB

f = 10kHz, VRIpPPLE = 100mV, Avpga = 0dB 60
DAC DIGITAL FILTER (8x interpolation, FIR (fs = 7.8kHz to 50kHz))
Passband Cutoff fp -0.2dB from peak 0.44 fs
Passband Ripple f<0.44 xfg +0.1 dB
Stopband Cutoff fs 0.58 fg
Stopband Attenuation f>fg 58 dB
Attenuation at fg/2 -6.02 dB
DAC DIGITAL FILTER (4x interpolation, FIR (fs = 50kHz to 100kHz))
Passband Cutoff fp -0.2dB from peak 0.24 fs
Passband Ripple f<0.23xfg +0.1 dB
Stopband Cutoff fs 0.5 fg
Stopband Attenuation f>fg 54 dB
Attenuation at fg/2 -60 dB
DAC HIGHPASS FILTER

DACHP = 000 Disabled

DACHP = 001; LRCLK/1598 28

DACHP = 010; LRCLK/798 55
-3dB Corner Frequency HPEILT DACHP = 011; LRCLK/398 111 Hy
(fs = 44.1kHz) DACHP = 100; LRCLK/197 224

DACHP = 101; LRCLK/97 455

DACHP = 110; LRCLK/47 938

DACHP = 111; LRCLK/22 2004
DC Attenuation DCaATTEN | DACHP # 000 60 dB

MAXIN 3
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ELECTRICAL CHARACTERISTICS (continued)

(VAavbD = VcpvbD = VpvbDs2 = VpvbD = 1.8V, RHp = 32Q, RLINE = 10kQ, C1 = 4.7uF, C2 = 4.7pF, CrerF = CMBIAS = CPREG =
CNREG = 1uF, AyPrRE = +20dB, Cmicsias = 1uF, AvmicpGa = 0dB, MCLK = 11.2896MHz, DRATE = 00, Ta = TMIN to TMAX, unless
otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL | CONDITIONS MIN TYP MAX UNITS
STEREO ADC (Note 6)
Gain Error +1 +5 %
Full-Scale Conversion 0dBFS fiIN = 1kHz, line input PGA = 0dB 2 Vp-p
Channel Gain Mismatch +1 %
ADC DYNAMIC SPECIFICATIONS
fg = 8kHz to 32kHz, BW = 22Hz to fg/2 80
fg = 44.1kHz, BW = 22Hz to 20kHz,
) ) 78 84
Dynamic Range (Note 4) A-weighted dB
fg = 48kHz, BW = 22Hz to 20kHz,
) 85
A-weighted
o : 1kHz, 0dBFS, fg = 8kHz -63
Total Harmonic Distortion THD daB
1kHz, 0dBFS, fg = 48kHz -68
1kHz, 0dBFS, fg = 8kHz, BW = 22Hz to 77
20kHz, A-weighted
Signal-to-Noise Ratio SNR dB
1kHz, 0dBFS, fs = 48kHz, BW = 22Hz to -
20kHz, A-weighted
Channel Crosstalk Driven channel at -1dBFS, fijN = 1kHz, 65 dB
fg = 8kHz
o ) VavDD = 1.71V to 3.6V 60 100
fﬁgirg“pp'y Rejection Ratio PSRR  [f = 1kHz, VRIPPLE = 100mV 80 dB
f = 10kHz, VRIPPLE = 100mV 50
ADC DIGITAL FILTER PATH
Passband Cutoff fp -0.2dB from peak 0.44 fs
Passband Ripple f<fp +0.1 dB
Stopband Cutoff fg 0.56 fg
Stopband Attenuation f>fg 60 dB
Attenuation at fg/2 -6.02 dB
ADC HIGHPASS FILTER
ADCHP = 000 Disabled
ADCHP = 001; LRCLK/1598 28
ADCHP = 010; LRCLK/798 55
-3dB Corner Frequency Hp ADCHP = 011; LRCLK/398 111 H
z
(fs = 44.1kHz) FILT - "ADCHP = 100; LRCLK/197 204
ADCHP = 101; LRCLK/97 455
ADCHP = 110; LRCLK/47 938
ADCHP = 111; LRCLK/22 2004
DC Attenuation DCATTEN | ADCHP anything other than 000 90 dB
DC Output Offset ADCHP = 000 -40 dBFS

4 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(VavDpD = VepvpbD = Vbvbbs2 = VpvoD = 1.8V, RHp = 32Q, RLINE = 10kQ, C1 = 4.7uF, C2 = 4.7uF, Crer = CmBIAS = CPREG =
CNREG = 1uF, AyPrRE = +20dB, Cmicsias = 1uF, AvmicpGa = 0dB, MCLK = 11.2896MHz, DRATE = 00, Ta = TMIN to TMAX, unless

otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS

ADC/DAC DATA RATE ACCURACY

LRCLK_D and LRCLK_A Output

Average Sample Rate Deviation (Note 8) -0.025 +0.025 %

(Master Mode, Any MCLK)

LRCLK_D Output Sample Rate PCLK/LRCLK = 1536, 1024, 768, 512, 384, 0 o

Deviation (Master Mode) 256, 192, or 128 °

LRCLK Input Sample Rate Range LRCLK_A, LRCLK_D (DHF = 0) 7.8 50 Kz

(Slave Mode) LRCLK_D (DHF = 1) 15.6 100

LRCLK_D and LRCLK_A PLL

Lock Time tLock Any allowable LRCLK and PCLK rates 12 25 ms

LRCLK_D and LRCLK_A Allowable LRCLK period change from

Acceptable Jitter for Maintaining nominal for slave PLL mode at any +20 ns

PLL Lock (All Slave Modes) allowable LRCLK and PCLK rates

HEADPHONE AMPLIFIERS
f=1kHz, THD < 1% RL = 16Q 35

Output Power P ' ' mwW

P OUT | Ta= +25°C RL = 320 15 28

0dBFS DAC Output Voltage +0dB volume setting 3.40 3.51 3.80 Vp-p

Line In to HP Out Voltage Gain +4.5dB volume setting, 0dB PGA setting 1.77 VIV

Output Offset Voltage Vos Ta = +25°C, -40dB volume setting +0.6 +4 mV

Total Harmonic Distortion Plus THDAN RL = 32Q, Pout = 26mW, f = 1kHz 0.03 o

Noise RL = 16Q, Pout = 26mW, f = 1kHz 0.05

) +5.5dB volume setting, DAC input at

Dynamic Range DR f5 = 44.1kHz (Note 4) 80 91 dB
VavpD = 1.71V to 3.6V 70 94

Power-Supply Rejection Ratio PSRR VRIPPLE = 100mVp-p, f = 217Hz 80 dB
VRIPPLE = 100mVp-p, f = 10kHz 50

Capacitive Drive CL No sustained oscillations 150 pF
Pout = 1.6mW, f = 1kHz, (HPL to HPR) or

Crosstalk (HPR to HPL) 69 dB

Channel Gain Matching AVMATCH +2 %
Peak voltage, Into shutdown -70

Click-and-Pop Level A-weighted, 32 samples dBvV
per second Out of shutdown -70

LINE AMPLIFIERS

0dBFS DAC Output Voltage 1.0 VRMS

Line-In to Line-Out Voltage Gain 0dB input PGA setting 1.3 1.34 1.4 VIV

Output Offset Voltage Vos Ta = +25°C +0.7 +10 mV

AXIMN 5
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ELECTRICAL CHARACTERISTICS (continued)

(VAavbD = VcpvbD = VpvbDs2 = VpvbD = 1.8V, RHp = 32Q, RLINE = 10kQ, C1 = 4.7uF, C2 = 4.7pF, CrerF = CMBIAS = CPREG =
CNREG = 1uF, AyPrRE = +20dB, Cmicsias = 1uF, AvmicpGa = 0dB, MCLK = 11.2896MHz, DRATE = 00, Ta = TMIN to TMAX, unless
otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
L(;tiaSIeHarmomc Distortion Plus THD+N | VouT = 1VRus, f = 1kHz 0,024 %
Signal-to-Noise Ratio SNR 98 dB

VavoDp = 1.71V to 3.6V 70 108
Power-Supply Rejection Ratio PSRR VRIPPLE = 100mVp-p, f = 217Hz 93 dB
VRIPPLE = 100mVp-p, f = 10kHz 60
Capacitive Drive CL No sustained oscillations 150 pF
e I s
Channel Gain Matching AVMATCH +2 %
VOLUME CONTROL
:sigshone Volume Control 740 +55 dB
5.56dB to 2dB 0.5
Headphone Volume Control Step +2.5dB to -2dB 4B
Size -2dB to -46dB 2
-46dB to -74dB
Headphone Mute Attenuation f=1kHz 92 dB
CHARGE PUMP
Erzzrgs:z;‘mp Oscillator fosc | Ta=+25°C 600 665 720 | kHz
MICROPHONE AMPLIFIERS
PALEN/PAREN = 01 -0.5 0 +0.5
Preamplifier Gain AVPRE MICL or MICR PALEN/PAREN = 10 19 20 21 dB
PALEN/PAREN = 11 28.5 30.0 315
MIC PGA Gain AVMIGPGA PGAML/R = 0x20 -0.5 0 +0.5 4B
PGAML/R = 0x00 19.5 20.0 19.5
MIC PGA Gain Step Size 1 dB
MIC Mute Attenuation f=1kHz 92 dB
Common-Mode Rejection Ratio CMRR INL=, ViN = 100mVp-p at 217Hz, 73 dB
AVPRE = +20dB
INL+, MICL or MICR, Aypre = +30dB 4 8 10
MIC Input Resistance RIN_MIC INL+, MICL or MICR, AvpPrE = +20dB 12 18 28 kQ
INL+, MICL or MICR, Avpre = 0dB 60 100 160
MIC Input Resistance Matching RmaTcH | INL+ to INL- or MICL/MICR to AGND 1 %
MIC Input Bias Voltage VemL Measured at INL+, MICR, MICL, and AGND | -0.05 0 +0.05 \Y
Input Voltage Noise f = 1kHz, AvpPRE = +30dB 15 nVAHz

6 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(VavDpD = VepvpbD = Vbvbbs2 = VpvoD = 1.8V, RHp = 32Q, RLINE = 10kQ, C1 = 4.7uF, C2 = 4.7uF, Crer = CmBIAS = CPREG =
CNREG = 1uF, AyPrRE = +20dB, Cmicsias = 1uF, AvmicpGa = 0dB, MCLK = 11.2896MHz, DRATE = 00, Ta = TMIN to TMAX, unless

otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
AvPRE = 0dB, AymICcPGA = 0dB, 0.04
VIN = 500mVp.p, f = 1kHz, A-weighted )
Total Harmonic Distortion Plus AvVPRE = +20dB, AvmicPGA = 0dB, o
Noise THD+N |\ = 50mVp.p, f = 1kHz, A-weighted 0.08 %
AvPRE = +30dB, AymICPGA = 0dB, 0.08
VIN = 18mVp-p, f = 1kHz, A-weighted '
o VavpD =1.71V t0 3.6V, Ta = +25°C 79 80
'%/';iopowers“pp'y Rejection PSRR | VRIPPLE = 100mV at 1kHz, input referred 80 dB
VRIPPLE = 100mV at 10kHz, input referred 50
MICROPHONE BIAS
V = 1.8V (MBSEL = 0 register settin 1.4 1.5 1.6
MICBIAS Output Voltage VMICBIAS 2 ( - , 9 v
VavDD = 3.0V (MBSEL = 1 register setting) 2.3 2.4 2.5
MICBIAS Load Regulation IMICBIAS = 0 to 2mA 0.8 10 Q
MICBIAS Capacitive Load Minimum capacitive load 1 uF
MICBIAS Short-Circuit Current To GND 14 mA
Vavbp = 1.71V to 3.6V, MBSEL = 0,
. 75 86
MICBIAS Power-Supply Rejection Ta=+25°C
. PSRR dB
Ratio VRIPPLE = 100mV at 1kHz 86
VRIPPLE = 100mV at 10kHz 76
f = 10Hz to 20kHz 3 \Y
MICBIAS Noise Voltage VNOISEMIC | \BSET = 0 o 1 HIRMS
BIAS f = 1kHz 20 nVAHz
AUTOMATIC GAIN CONTROL
Threshold Level Set by AGCSTH[3:0] -3 -18 dB
Attack Time Set by AGCATK[1:0] 3 200 ms
Release Time Set by AGCRLS[2:0] 0.078 10.000 s
Hold Time Set by AGCHLD[1:0] 50 400 ms
AvVPRE = +30dB 30 to 50
Gain Adjustment Range AVPRE = +20dB 2010 40 dB
AvpPRE = 0dB Oto 20
ADC LOW-LEVEL QUIETING
Full 12dB quieting at 1dB of
attenuation/(gain) for every 2dB
NG Attack and Release Time decrease/(increase) of signal level 0.5 s
(immediate release if PGA < 20dB gain
when AGC is enabled)
ANTH[3:0] setting range (AGC off) (AGC on
NG Threshold Level adlust§ these values by lZOdB since onv—. 64 28 dB
level signals cause maximum AGC gain in
the PGA)
. 1dB of attenuation for every 2dB signal
NG Attenuation amplitude decrease from NG threshold 0 12 dB
AXIMN 7
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ELECTRICAL CHARACTERISTICS (continued)

(VAavbD = VcpvbD = VpvbDs2 = VpvbD = 1.8V, RHp = 32Q, RLINE = 10kQ, C1 = 4.7uF, C2 = 4.7pF, CrerF = CMBIAS = CPREG =
CNREG = 1uF, AyPrRE = +20dB, Cmicsias = 1uF, AvmicpGa = 0dB, MCLK = 11.2896MHz, DRATE = 00, Ta = TMIN to TMAX, unless
otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
LINEIN1/LINEIN2 INPUTS
Line Input Full-Scale Input
Voltage 0dBFS 2 Vp-p
Input DC Bias Voltage 0 \
Line Input Resistance RIN PGA = 0dB (Note 9) 12 21 kQ
LINEINT to LINEIN2 or LINEIN2 to

Crosstalk LINEINT, f = 1kHz 97 dB
Line Channel-to-Channel Gain o
Matching AVMATCH +2 %
PGA Gain Range -32 +30 dB
PGA Gain Step Size -32dB to +30dB 2 dB
AUXIN INPUT
AUXIN Full-Scale Input Voltage 0dBFS |[AUXDC =0 2 Vp-p
Input DC Voltage Range AUXDC = 1 0 1 \
Input DC Bias Voltage AUXDC =0 0 V

. AUXDC =0 12 21 kQ
AUXIN Input Resistance RIN

AUXDC =1 100 MQ

Line Channel-to-Channel Gain o
Matching AVMATCH *2 %
PGA Gain Range -32 +30 dB
PGA Gain Step Size -32dB to +30dB 2 dB
JACK SENSE OPERATION (EN[2:0] = 000)
JACKSNS High Threshold B o 0.92 x 0.95 x 0.98 x
(JKMIC) VIt [ TA=+25°C MICBIAS MICBIAS MICBIAS |
JACKSNS Deglitch Period tgLITcH | Pulses shorter than tgLTCcH are eliminated 12 ms
(JKMIC)
JACKSNS Voltage (JKMIC) JDETEN =1 AVDD \Y
HEADSET IMPEDANCE DETECT MODE (EN[2:0] = 111)
JACKSNS/HPL/HPR High
Threshold VTH2 HPL/HPR disabled 0.32 0.40 0.48 \Y
(JSDET/ HSDETL/HSDETR)
JACKSNS/HPL/HPR Low
Threshold VTH3 HPL/HPR disabled 0.075 0.100 0.125 V
(JSDET/HSDETL/HSDETR)
JACKSNS/HPL/HPR Sense
Current ISNS HPL/HPR disabled 1.7 2.0 2.3 mA
(JSDET/HSDETL/HSDETR)
8 INAXIW
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ELECTRICAL CHARACTERISTICS (continued)

(VavpD = VepypD = VpvbDs2 = VpvoD = 1.8V, RHp = 32Q, RLINE = 10kQ, C1 = 4.7pF, C2 = 4.7uF, CReF = CwvBIAS = CPREG =
CNREG = 1uF, AypPRe = +20dB, CmicBias = 1uF, AymicPGA = 0dB, MCLK = 11.2896MHz, DRATE = 00, TA = TMIN to TMAX, unless
otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
SLEEP MODE (JDETEN = 1, SHDNB = 0)
JACKSNS/HPL Resistance Rpu MICBIAS = GND 400 1000 kQ
JACKSNS/HPL Sense Voltage VpPU AVDD V
JACKSNS/HPL Sleep Threshold VTHa AVDD- AVDD- AVDD - N
(JKSNS/LSNS) 0.8V 0.4V 0.15V
DIGITAL INTERFACE ELECTRICAL CHARACTERISTICS
(VpvpD = VbvbpDs2 = 1.8V, Ta = TmIN to TMAX, unless otherwise noted.) (Note 1)
PARAMETER | symeoL | CONDITIONS | MmN TYP  max | uniTs
MCLK INPUT CHARACTERISTICS
Input Voltage High VIH 0.7 x DVDD \
Input Voltage Low ViL 0.4 \
Input Leakage Current lIH, L -10 +10 uA
Input Capacitance 3 pF
MCLK Input Frequency 10 60 MHz
MCLK Duty Cycle 40 50 60 %
Maximum MCLK Input Jitter For guaranteed performance limits 100 PSRMS
DIGITAL INPUTS (BCLK, LRCLK_A, LRCLK_D, SDIN, SDA, SCL)
Input Voltage High VIH 0.7 x DvDD V
Input Voltage Low ViL 0.3 x DVDD V
Input Hysteresis 200 mV
Input Leakage Current liH, i -10 +10 PA
Input Capacitance 10 pF
CMOS DIGITAL OUTPUTS (BCLK, LRCLK_A, LRCLK_D, SDOUT)
Output Low Voltage VoL loL = 3mA 0.4 \
Output High Voltage VOH loH = 3mA DVDD - 0.4 V
OPEN-DRAIN DIGITAL OUTPUTS (IRQ, SDA)
Output High Current loH Vout = DVDD 1 pA
Output Low Voltage VoL loL = 3mA 0.4 Vv
DIGITAL AUDIO INTERFACE TIMING CHARACTERISTICS
BCLK Cycle Time tBCLKS | Slave operatio.n 75 ns
tBCLKM Master operation 100 325 ns
BCLK High Time tBCLKH Slave operation 30 ns
BCLK Low Time tBCLKL Master operation 30 ns
E;lLErgreLRCLK—A/D Rise and tr, tf Master operation, C|_ = 15pF 7 ns
/X1 9
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RIh# & i CODEC,
1E# DirectDrive HFl LI A &8

DIGITAL INTERFACE ELECTRICAL CHARACTERISTICS (continued)

(VbvpD = VpvpDs2 = 1.8V, Ta = TmIN to TmAx, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SDIN or LRCLK_A/D to BCLK ; BCI = 0 (see the I2C Register Address Map 30 ns
Rising Setup Time SV and Definitions section)
SDIN or LRCLK_A/D to BCLK ¢ BCI = 0 (see the [2C Register Address Map 5 ns
Rising Hold Time HD and Definitions section)
) BCI = 0 (see the I2C Register Address Map
SDOUT Delay Time 1oLy and Definitions section), CL = 30pF 0 50 ns
I2C INTERFACE TIMING CHARACTERISTICS
Serial-Clock Frequency fscL 0 400 kHz
Bus Free Time Between STOP t 13 S
and START Conditions BUF : H
Hold Time (Repeated) START
Condition tHD.STA 06 us
SCL Pulse Width Low tLow 1.3 us
SCL Pulse Width High tHIGH 0.6 ys
Setup Time for a Repeated
START Condition 1SU.STA 06 HS
Data Hold Time tHD.DAT 0 900 ns
Data Setup Time tSU,DAT 100 ns
SDA and SCL. Receiving Rise t (Note 10) 20 + 0.1CB 300 ns
Time
SDA and SCL Receiving Fall t (Note 10) 20 +0.1CB 300 ns
Time
V = 1.8V (Note 10 20 + 0.1C 250
SDA Transmitting Fall Time tf DVED ( ) B ns
VpvbpD = 3.6V (Note 10) 20 + 0.05Cp 250
Setup Time for STOP Condition tsu,sTO 0.6 us
Bus Capacitance Cb 400 pF
Pulse Width of Suppressed Spike tsp Ta = +25°C 0 50 ns

Note 1: All devices are 100% production tested at room temperature. All temperature limits are guaranteed by design.

Note 2:

Supply current measurements taken with no applied input signal to line and microphone inputs. A digital zero audio signal

used for all digital serial audio inputs. Speaker and headphone outputs are loaded as stated in the global conditions.

Note 3:
Note 4:

0dBFS.
Note 5:

SNR measurement.
Note 6:
Note 7:
Note 8:

DAC performance measured at headphone outputs.
Dynamic range measured using the EIAJ method. The input is applied at -60dBFS, fiN = 1kHz. The is THD+N referred to

Performance measured from line inputs (unless otherwise noted).
Microphone amplifiers connected to ADC, microphone inputs AC-grounded.
In master-mode operation, the accuracy of the MCLK input proportionally determines the accuracy of the sample clock

rate. (VpvpDp = 1.8V, unless otherwise noted).

Note 9:
Note 10: Cp is in pF.

10

Signal-to-noise ratio measured using an all-zeros input signal, and is relative to 0dB full scale. The DAC is not muted for the

To enable the line input, make sure the desired input is selected by either the audio output mixer or the ADC input mixer.

MAXIMN




RIh# &5 CODEC,
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BT (EFFIE

(VavDbD = VcpvpD = VpvbDs2 = VbvpD = 1.8V, RHP = 32Q, RLINE = 10kQ, C1 = 4.7uF, C2 = 4.7uF, CRer = CmBIAS = CPREG = CNREG
=1uF, VAVPRE = +20dB, CmicBIAS = 1uF, Vavmicpga = 0dB, MCLK = 12.288MHz, DRATE = 10, Ta = +25°C, unless otherwise noted.)

TOTAL HARMONIC DISTORTION PLUS NOISE
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10
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0.001

0.1
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0.001

10E+0

vs. OUTPUT POWER (DAC TO HP)

EHP GAIN = +5.508
R =320

IAX9856 toc01
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>
ya
7

7

| a1
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OUTPUT POWER (mW)

TOTAL HARMONIC DISTORTION + NOISE
vs. FREQUENCY (DAC TO HP)

EHP GAIN = +5.50B
FRL=16Q

IMAX9856 toct

I
o
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INEAT
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20mwW
| 11
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10
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MAXIMN

vs. FREQUENCY (INTMIC TO ADC)

EADCouT =-3dBFS
[ MIC PREAMP = +20dB
-MIC GAIN =0dB

MAX9856 toc07
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AT (EFFIE(4)

(VavDD = VerypD = VpvbDs2 = VbvDD = 1.8V, RHp = 32Q, RLINE = 10kQ, C1 = 4.7pF, C2 = 4.7uF, CreF = CMmBIAS = CPREG = CNREG
=1uF, VAVPRE = +20dB, CmicBIAS = 1uF, Vavmicpga = 0dB, MCLK = 12.288MHz, DRATE = 10, Ta = +25°C, unless otherwise noted.)

MAX9856

POWER-SUPPLY REJECTION RATIO
vs. FREQUENCY (DAC TO HP)

POWER-SUPPLY REJECTION RATIO
vs. FREQUENCY (DAC TO LINE OUT)

FFT, DAC TO LINE OUT, 48kHz
SYNCHRONOUS SLAVE MODE, 0dBFS

0 T T LI = 0 T 1 1T T T 117 = 20 o
ViippLE = 100mVp. 2 VRippLE = 100MmVp- 8 MCLK = 12.288MHz | &
RIPPLE P-p § RIPPLE P-P g 0 LRCLK = 48kHz 1| £
20 E: -20 E PCLK/2 z
20
-40 - -40 e
g iid 5 y s
= 60 LA = 60 - 2 -0
% I g L =
P Pa = %
-80 - -80 =
!/ /"
| L ps -100
100 = -100 . $ \
L 1 -120 J%FE“ |<
-120 -120 -140
10 100 1k 10k 100k 10 100 1K 10k 100k 000E+0  4E+3  8E+3  12E+3  16E+3  20E+3
FREQUENCY (Hz) FREQUENCY (Ho) A
FFT, DAC TO LINE OUT, 48kHz FFT, DAC TO LINE OUT, 48kHz FFT, DAC TO LINE OUT, 48kHz
SYNCHRONOUS SLAVE MODE, -60dBFS ASYNCHRONOUS MASTER MODE, 0dBFS ASYNCHRONOUS MASTER MODE, -60dBFS
20 = 20 ——— . 20 ——
MOLK = 12.288MHz |2 MOCLK = 11.2896MHz| = MCLK = 11.2896MHz | 2
0 LRCLK = 48kHz |—|2 0 LRCLK = 48kHz +—{2 0 LRCLK = 48kHz —{2
PCLK/2 2 PCLK/2 2 PCLK/2 E
-20 -20 -20
e P 2
S 40 S 40 S 40
§ -60 § -60 g -60
S -0 S 9 = %0
< = <
-100 -100 ! -100
0 eeliddctobidtd %&#&iﬁhﬁw
140 -140 -140
000E+0 4E+3  8E+3  12E+3  16E+3  20E+3 000E+0  4E+3  8E+3  12E+3  16E+3  20E+3 000E+0  4F+3  8E+3 1243  16E+3  20E+3
2E+3 6E+3  10E+3  14E+3  18E+3 2E+3 6E+3  10E+3  14E43  18E+3 2E+3 GE+3  10E+3  14E43  18E43
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
FFT, DAC TO LINE OUT, 48kHz FFT, DAC TO LINE OUT, 48kHz FFT, LINE IN TO ADC (48kHz)
ASYNCHRONOUS SLAVE MODE, 0dBFS ASYNCHRONOUS SLAVE MODE, -60dBFS SYNCHRONOUS MASTER MODE (0dBFS)
20 = 20 ~ 20 T o
MCLK = 11.2896MHz | 2 MCLK = 11.2896MHz | & MCLK = 12.288MHz |2
0 LRCLK = 48kHz +—|5 0 LRCLK = 48kHz }—{2 0 LRCLK=48kHz &
PCLK/2 z PCLK/2 E: PCLK/2 E:
-20 20 -20
@ 7 2
S 40 & 40 g 40
§ -60 § -60 § -60
= %0 = -0 = 80
<< I <C <<
-100 Felb Lo -100 -100
o (b bl e "
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000E+0 4E+3  8E+3  12E+3  16E+3  20E+3 000E+0 4E+3  8E+3  12E+3  16E+3  20E+3 0 5k 10k 15k 20k
%43 6E+3  10E43  14E43  18E43 2E+3 6E+3  10E+3  14E43  18E43 FREQUENCY (Ho)
FREQUENCY (Hz) FREQUENCY (Hz)
12 y. .V, ). 4V
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12 #t DirectDrive HHL K 28

AT (EFFIE(4)

(VavDD = VerypD = VpvbDs2 = VbvDD = 1.8V, RHp = 32Q, RLINE = 10kQ, C1 = 4.7pF, C2 = 4.7uF, CreF = CMmBIAS = CPREG = CNREG
=1uF, VAVPRE = +20dB, CmicBIAS = 1uF, Vavmicpga = 0dB, MCLK = 12.288MHz, DRATE = 10, Ta = +25°C, unless otherwise noted.)

20

AMPLITUDE (dBFS)
s

AMPLITUDE (dBFS)
s

AMPLITUDE (dBFS)
=

FFT, LINE IN TO ADC (48kHz)
SYNCHRONOUS MASTER MODE (-60dBFS)

MCLK = 12.288MHz
LRCLK = 48kHz -
PCLK/2

MAX9856 toc1

I TN TR P T P
0 5k T S
FREQUENCY (H2)
FFT, LINE IN TO ADC (48kHz)
ASYNCHRONOUS SLAVE MODE (0dBFS)
MCLK = 11.2896MHz |2
LRCLK=48kHz 2
POLK/2 :
Hoy
Lol
o landd -
0 5k T S

FREQUENCY (Hz)

WIDEBAND FFT, DAC TO HP AMP, 48kHz
SYNCHRONOUS MASTER MODE, -60dBFS

C1-47uF

MAX9856 toc25

L AT
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FREQUENCY (Hz)

MAXIMN

AMPLITUDE (dBFS)
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RIh# & #CODEC,
1E# DirectDrive HFl LI A &8

AT (EFFIE(4)

(VavDD = VerypD = VpvbDs2 = VbvDD = 1.8V, RHp = 32Q, RLINE = 10kQ, C1 = 4.7pF, C2 = 4.7uF, CreF = CMmBIAS = CPREG = CNREG
=1uF, VAVPRE = +20dB, CmicBIAS = 1uF, Vavmicpga = 0dB, MCLK = 12.288MHz, DRATE = 10, Ta = +25°C, unless otherwise noted.)

ADC DIGITAL FILTER FREQUENCY RESPONSE CLICK-POP
3 o 1AX9856 toc29
2 § s scL
o S v o 1V/div
o
=
a SDA oV
=a \ 1W/div 1vs/31€
o
g o
= |
2 i I HPL e ov  LINEOUTL
3 ] smv/div [T ) 1V/div
’ |
6
7
0 5k 10k 15k 20k 25k TIME (200ms/div)

FREQUENCY (Hz)

TOTAL HARMONIC DISTORTION + NOISE

AUTOMATIC GAIN CONTROL THRESHOLDS vs. MCLK FREQUENCY, 0dBFS
10 = 1 —T—T—T 1o 100
g [ DAC PLAYBACK MODE (48kHz) =§
0 e g g 98
= 2 9
,10 —_
7 g w
I -2 — o
£ / & S ®
=) = <
£ 30 Z o £ w0
3 / 2 2
o -4 / = = 88
2 =
= / & g
50 ]
// 8
-60 / )
-70 0.01 80
-100 -80 -60 -40 -20 0 20 10 11 12 13 14 15 16 17 18 19 20
MICROPHONE INPUT (dBV) FREQUENCY (MHz)

14

DAC SOFT-START

IAX9856 toc30

ov

TIME (4ms/div)

DYNAMIC RANGE
vs. MCLK FREQUENCY (-60dBFS)

DAC PLAYBACK MODE (48kHz)

IAX9856 toc33

10 12 14 16 20
FREQUENCY (MHz)
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5| B A

1 B ThaE

1 LINEINT 1A, FIUH— A 1pFREAZ A LINEINLE 5.

2 LINEIN2 g2, FIUH— A 1pFHEAZ A LINEIN2E 5 .

3 AUXIN A, BN EERE TR, BT E R .

4 PREG EHENFBRETE1.6V £5%), FIH1pFH 2K H 258 2 AGND.

5 NREG i FL R N R R JE(-1.15V +5%), | I IR B 208 H: 3% 4 2 AGND.,

6 MBIAS PR 50 XU e R i (1.23V £5%), FIH — S 1 pFrL 20K H 55 2 AGND.

7 REF AR EEUE(1.23V +5%), FIH—AS |pFRZA R H 533 2 AGND.

3 LGNDSNS | RGN, SO 500 S Bt AT RT R . BRI A AL OB, R %
Fes A, 00 HeAs HE S EIAGND.

9 LOUTL FeriEL i, DAt Z2%5 ) DirectDrive it .

10 LOUT HEEZE, DI 2% 1 DirectDrive i i, .

11 HGNDSNS | VLI, EAUBCORER S, AT R . e RS B LR S, R 2
e, ) B ek HE R EIAGND.

12 AVDD RCADLEEL YR, A 10pF A0 1 pnF B 2545 5% % 2 AGND.

13 HPL /2 7 18 B-M DirectDrive fi i .

14 HPR 47 75 38 H-HL DirectDrive i H .

15 SVSS TR, PVSSHFIFH — A4 TuF L2544 55 4 2 CPGND.

16 PVSS HI P ER™ AER TR, EHE R SVSS.

17 CiN HLf AR KA T, AECINFICIPZ A% 3 — A 4. TpF LA .

18 CPGND FLT 5 4

19 C1P HLAT R KRN IEN, ECIPAHICIN Z A — 4. TpFE A2 .

20 CPVDD FLT 2 IEFRL YR, A — 4. Tl FE 290K H: 25 3% 2 CPGND.

21 SCL LCERFTA i A, 3T — 4~ 10kQ LB EH 2 DVDD.

22 SDA 2CER AT HR A A/ . B 3T — > 10kQHLBH bR £ DVDD.

o B PFHR T A . TRQUAT 1 B AR S 25 A7 2R 0x 00 A9 0L & A AR IHHLAR , I HUIRZS 25 47 48 0x 00 AT 1 BRIRQ.

23 RQ PR S RCRAS A7 A7 25 0x 00 HH T 2 T, A2 R X IRQUELA B0 . 1% 5 | st — 4~ 10kQ Ay L L
EHrEDVDD, AR (L IE
BT LA B I A . LRCLK DR B4R FER 88, s T SDIN 195 AR 5504 2 5 D 462 5l

24 LRCLK_D LFEEEAFIE. S4MAXR564F MR, LRCLK_D N#iA; 2MAX98564F = #int,

LRCLK_D ity . AnRLRCLK_AWC & AGPIO, LRCLK_DZRA]5SDOUT — &1 .

MAXIMN

15

9986 XY



RIh# & i CODEC,
1E# DirectDrive HFl LI A &8

MAX9856

5| B BA (4E)
S AR Ihak
o5 BCLK B AR LI i A . M MAXO8564 T MR T, BCLK WA MAXOR564L T E AT,
BCLK Hyffith .
26 SDOUT B AR AT B ADCHai i
27 SDIN e AR AT HARDACKI A .«
28 DVDDS2 BeE S e O VORIE, AIF lpF RS 6 255 % 2 DGND.

B e A 7 T S B A . LRCLK AR S AFUR AR b, g T SDOUT [ 35 45 53 2 75 D) 3 5]
29 LRCLK_A ;ﬁfﬁfﬁﬁ LT E— A LRCLK A (ADCHIDAC R FIAHTA B REESR), mHLRCLK_A ¥ & il
i A/, GPIO.

30 MCLK F BB A (CMOSHIA), AT 4242 1% AZuE : 10MHz 2 60MHz.

31 DVDD Bors PR, NEeE. PO O dti, I — A 1.OpFHRZA R H 2% 2 DGND.

32 DGND B

a3 INLN FERE S ARG, A BRI, BOERRNE 5L, 6 g A B3 5 XU AR,
BHRRmE .

FEFGEE ARG, ARG R TNK L, SUERTIF SR . 6 Sm g A Bk XU AR,

84 INLP A AR B SR

35 MICL R R, A — A IpFr A SR A& 2R T

e O K . AEPHZE NI E b, RENS (I S (A 2 SE XU Jh ot 19 2 3L B B 475 B A8t 500 22 0 JOK K9

86 | MICGND | ot T s o KUS . MICGND #:b.

37 MICR A3 7 i e s WA, AT — D I pF A SRR & £ 4 L.

38 MICBIAS AR MR R B, T 1.5V B 2.4V 22 5 XU B R . B P 2.2k 32 470Q 7 1B 9 4710 Ei BEL 4% 5 22 e JXUEL AL -

39 AGND R (AR -

40 JACKSNS | fffLAI. AR T A (5T LAaE B, AT & RSN BB e E , 15 2% Bl w6or .

Ep PUERL, BRSO T R PCBAY B R Gm i , AT PR AR 2 A S . RIS A 7 PN 302 22 31 B A
o WIS 4% % AGND.

16 MAXIMN




RIh# & #iCODEC,
12 #t DirectDrive HHL K 28

ThEEHER

171V T0 3.6V 171V T0 3.6V
A A A A
) 1t -
4.7uF IO.mF I1UMF 1uF 1uF
20 | = = 3 28
CPVDD AVDD DVDD DVDDS2
-320B 70 +30dB AUXAC
kel MICL
— 738
—| } PGA LN L] LEFT AUDIO 10 +608
LINEINT OUTPUT PGA 13
N2= MIXER —
-32dB T0 +30dB DACL—] — HPL
W 738
| MICR— T0 +6dB
_| T nNen2 PG L2 L1 —| RGHT AUDIO PGA 14
OUTPUT o HPR|
-320B 70 +3008 LN2= - MIXER »
W DACR—|
—| PGA AUXAC HGNDSNS
AUXIN ER
| LoUTL
AUXDC
—
LOUTR
2 LEFT > DACL * g
LRCLK_A DGTAL | | DAC NAIM TR
2 | FILTERING AND MAX9856
GAIN 0
LRCLK_D al R[l)%T > DACR 28 u
s 070 20dB |—
DIGITAL AUDIO AUXDC |- AUXAC vt 5ea |~ | L__Od Tuf
BOLK INTERFACE g MOLCPRA | 33 =
o7 LEFT LEFTADC [\
ADC INPUT MIXER PREAMPLIFIER +___OF
SDIN — MICL %5 TuF
DIGITAL - MICR 0 =
] FILTERING AND 20d8 mer|
DvDD 26
GAIN L AUXAC | 0TO 20dB 3008
SDOUT 36 |
L (N1 |—
RIGHT RIGHTADC [ o [MICR MICGND | |
10k ADC INPUT MIXER 1uF
23 — MICL PREAMPLIFIER 37 | l_
= L MICR MICR |
DvDD TIMING AND Tuf
2 CONTROL LOGIC
40
AUTOMATIC GAIN CONTROL
koSt MCLK MICROPHONE | JACKSNS
” BIAS AND
JACK
M B DETECTION 3 249
0 SERIAL INTERNAL REGULATORS CHARGE MICBIAS
2 PORT PUMP
SDA
AGND DGND CPGND PREG |NREG  |MBIAS |REF CIN| |ctP Puss| svss
1 32 18 4 5 6 7 17 19 16, 15
I IR I I T
1uF 1uF 1uF 1uF
1 T"T T

4.7uF
CI

MAXIMN
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RIh# & i CODEC,
1E# DirectDrive HFl LI A &8

ELy
MAXO9856& — @K = e . IKThFE LA F I CODEC, ##
HE5E 5 1 E AR e T 22 . MAXO8S6 /T 1.8V JRfikr,, HA
omtERe, FERTRALE M TR, DACH S I
FELL N 9mW .

WE 180 =-A DACEW LR FHEME S, LR
o gl AR R, RENS 5 L A RI/EEE v XU A TR
DAC % #:% Jy8kHz B 96kHz, EMF4#iZ% /T 1I0MHz &
60MHz 2 8] . DACFIADCH] DA% FARE B R e . TAEFE
ZExtFe . 12SE PCM AR R, & T E AR .

Y LI AR 2 AT R AR, R RO I AT R R

T YR I A R AR G WSS Sl T T A Th R
HA BTl m.

MAX9856 H. 4 3744 7 DirectDrive AL K #% A1 2% H HLEK
T RRST B M RS A i 2. 500 L 3 B A o i
BB S HOR g8, AENS M DACHT HYFIS7 4 mE B 2% A R G
. B EEHIBORES N HLR 4 +5.5dB 2 -74dB (19 7] 7
R . 2k R KRR 8 DRI T I A A TV Rvis O B
F5.

B 1807 =-A ADCHi H i 5507 & A0L15 5 S W B0 52 7 XL
ML BB F S5 B F i 4 R . ADCRIFER N8kHz &
48kHz, F 82 /T 10MHz & 60MHz 2 [d] . ADCHl
DACTH DL FARRE A RAER . TAEAELMTF. 2S5 PCM
s st BT AR AT R AT
HLOP e, JEAE B I AT R R U . R A e

RaRARR 22 5 XU A ) IR

18

UL TERE A, — 22205 AT & N E 2 T
A, —X i A TN A E LA . BT
0% 20dB 1 fii APGA4, &R ZE£E0dB. 20dBH130dB 1 i
X G 5 HEATROR . MAX9856 1922 v XA AT s H A7
AGCIfE, H stk AfE S AL FIR 280k XA R
A BHASTE I . e R A ] BRAGH I FEL % W] A ) 3R L
FOER, BRI PRI .

— ARl U i A RE 8 K A1 7 A G G PRI R 5 HLRR
B EAL. R B A S B T — S ADCHin A B B B
HMHAADCHE BiffE 5

HPL. HPRAIJACKSNS A HALK IS fE,  BE ol 4 4 £L
EEAESEREA, AT E A . WA B
TARBGUT A E AT AL AR I . B UM B s
MThRe, AT RS . T HUUIOR & RE % R AR
S OGRS, R ELA R MR E P AR LB, AT B T
T A0 5K AT F) T e g s

PCE fFas bt FIE X

MAXO856 4 28 >N HR 7 17 4w, FERC B & A7 ae AR S 7R -
RGN T 2004 R Hudk . EAE AL (POR)IRE .
WAF A 0x00FI0x01 y i & 7 #y, HEPTA w74
B EAA A BRARR BB, RS A A, WA
T AR R AL S AT
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RIh# & #iCODEC,
12 #t DirectDrive HHL K 28

x1. FEHRE
POWER-ON
REGISTER B7 B6 B5 B4 B3 B2 B1 BO F;EDGD'Ff;:: RESET
STATE
Status CLD SLD ULK | JKmic [ HPOCL | HPOCR | JDET | GPI 0x00 —
Status LSNS | JKSNS HSDETL HSDETR JSDET 0x01 —
Interrupt Enable | 1ICLD | 1SLD | IULK 0 IHPOCL [IHPOCR| IJDET | IGPI 0x02 0x00
CLOCK CONTROL
Clock Rates 0 PSCLK | MAS ] BSEL 0x03 0x00
DAC INTERFACE
System pwcl | DBCI DRATE | poLy | pcMm | DHF ws 0x04
Interface DPLLEN DACNI[14:8] 0x05 0x00
Interface DACNI[7:0] 0x06 0x00
ADC INTERFACE
System AWCI | ABCI APIN | abLy | o 0 0 0x07 0x00
Interface APLLEN ADCNI[14:8] 0x08 0x00
Interface ADCNI[7:0] 0x09 0x00
Level AGAIN [ ANTH OX0A 0x00
DIGITAL FILTERS
Highpass Filters | 0 ADCHP | o ] DACHP 0x0B 0x00
AUTOMATIC GAIN CONTROL
AGC Control 0 AGCRLS AGCATK AGCHLD 0x0C 0x00
AGC Threshold 0 0 0 [AGCSRC AGCSTH 0x0D 0x00
ANALOG MIXERS
ADC Mixer 0 0 0 MXINL OXOE 0x00
ADC Mixer 0 0 0 MXINR OXOF 0x00
Output Mixer MXOUTL | MXOUTR 0x10 0x00
AUDIO INPUTS
Digital Input PGADS 0x11 0x00
Gain
AUXIN Gain 0 0 0 PGAAUX 0x12 0x00
LINEIN1 Gain 0 0 0 PGAL 0x13 0x00
LINEIN2 Gain 0 0 0 PGAL2 0x14 0x00
MICL Gain 0 PAENL PGAML 0x15 0x00
MICR Gain 0 PAENR PGAMR 0x16 0x00
MIC Mode 0 0 0 0 MMmic [ MBSEL | o [LMICDIF|  oxi7 0x00
AUDIO OUTPUTS
HPL Volume 0 [HPMUTE HPVOLL 0x18 0x00
HPR Volume 0 0 HPVOLR 0x19 0x00
Output Mode 0 VSEN [Auxpc|Auxmix| o | o |  HPMODE Ox1A 0x00
HEADSET DETECT
System | o | o | o | o [JDETEN | EN | oxiB | 0x00
POWER MANAGEMENT
System | SHON | o | DIGEN | LOUTEN | DALEN | DAREN | ADLEN | ADREN | oOxiC |  0x00
MAXIM 19
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RIh# & i CODEC,
1E# DirectDrive HFl LI A &8

MEFFRH FAE TR RA THIN AR E AL, £2HH TIRETF
A F 1 BOX00RI0N01 Sy RIEAE A28, Mg maerishpe o CcAOLEATBERT.
HPERES . IRESFAOAEXDIR ST PIT I IRIEREE,
R2 REFESUMNLE
REG B7 B6 B5 B4 B3 B2 B1 BO
0x00 CLD SLD ULK JKMIC HPOCL HPOCR JDET GPI
0x01 LSNS JKSNS HSDETL HSDETR JSDET
REFFRALIR AR
i IhE
CLD IR IERIR, FRADCH (S5 O & Hi.
SLD ERIER AR IR . Y B R A AU, SRR T R 2 BT A R (R R BT A . 4 SLDE NI P
SEFBIRTATE, FREERE T HRAME.
ULK fERR BT PLLAEARMR . FHRDACE ADCHY RS MMPLLE B 87, B (s S8R AR .
JKMIC TEFLETXIRIR . F/RJACKSNS 41 EMICBIASHLIE . WA REETTXME , %A REIE® TAE.
HPOCL/ N e T . e A M g
HPOCR FAL e A P T L L AR AR IR . R L K AR B 4 A E L
JDET HAU B2 AR . FRIKMIC. LSNSH{JKSNS & £ 25 14L, .
GPI GPLIRZS. F/RAC & 43l i AR I LRCLK_AMRTS.
LSNS FEHURRI . 24 P %6 B I 3 HPL L R #8 53E AVDD - 0.4VEE, LSNSE . 267m BAUIG LA F4H A gk ik ok 4.
DA HPMODE & 00, #5JDETENE M1, % A fe1EH T1E.
JKSNS FEFLRCI . 224 Py 30 L 3 38 [ JACKSNS B JE # 3t AVDD - 04V, JKSNSE (7. FERiHLA TH AT LR,
DAJUE ALIDETEN, %0 8 1E % TAE.
kB . /RS HPR. HPLE{JACKSNS ) 2RI M . A5 2440 A ENAL B, 3 6437 #5998 508,
F 7= A TR AT S i PR A H T
HSDETL, fi E#H 5 JACKSNS f1 £
HSDETR, 00 200Q < f#k < JFE
JSDET 01 50Q < fEk < 200Q
10 0 < ik < 50Q
11 23 PRIR S
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RIh# & #iCODEC,
12 #t DirectDrive HHL K 28

HRBEAE  TE RO RE O B, AR 0 B B P AR £ e
; o W Ro . PR (AR 6L 2R A7 B 0x00 A — ARG AR
T 453 BITRQ P 4L 8 o I . % A, TRQ . o
R, FALE IR 2 000Ny . bigy AU T3 T oA A A i B A

3. RMT{EREIAIGIE
REG B7 B6 B5 B4 B3 B2 B1 BO
0x02 ICLD ISLD IULK 0 IHPOCL | IHPOCR JDET IGPI

Rfspisf] SR, RZ# BCLKGE 24 ik B 7650 IR BESE . A
MAXOSS6H] 7 Fk B TAEM R %5 iR/ T IOMHzZ60MHz I Bl SR UK T 856 T e B (19 <
OB y  #E I AR (MCLK) . BHARest 1. 234504, = MAXOBSORCF & ATHE (1] LA TAF7E F B BRI, FHE
*£ 10MHz % 20MHz 11 14 B8 41 (PCLK) . KT, MAX985674: BCLK MILRCLK (&5, # il ¥ 5 45
A5 TSP ST b % A SR ET 43 5 B T ADCHIDACIE RS, M %DE@%@E‘JE; MR, AR 3= 45 4% 4F 7 4E BCLK Al
AP ADCHIDAC TAEZE R RAE%. BCLKAFADCH — LRCLKfES, WEHR4.
DACHLRCLKA% 5, 4 ADCHIDAC TAE7EA[RHLRCLK

®4. MR GIEFEFR

REG B7 BE | B5 | B4 B3 B2 B1 B0
0x03 0 PSCLK MAS BSEL
B $ 45 1l 1 R L it BR
fi Ihae

MCLK 7340 2 4%, & B & PSCLK A £ MCLK RE#% 7345131 o F A3 -

000—2% A A

001—10MHz < MCLK < 16MHz (PCLK = MCLK/1)
010—16MHz < MCLK < 20MHz (PCLK = MCLK/1)
011—20MHz < MCLK = 32MHz (PCLK = MCLK/2)
100—32MHz < MCLK < 40MHz (PCLK = MCLK/2)
101—40MHz < MCLK < 60MHz (PCLK = MCLK/4)
110—% &

11—~ &

FHER, A AR a] i
MAS 0 = MKER,(BCLK. LRCLK_DFILRCLK_A i A)
1 = FHR(BCLK. LRCLK_DFILRCLK_A Jy4fi )

PSCLK

BCLK 4. TARTEFMA, W BCLKH#HATACE . #BSEL% B 1L LW F A=, W EDACHIADC TAETEAR R R H
B Ry i S VAR

000—3< ]

001—2%FH

BSEL 010—BCLK = 48 x LRCLK_D (DACHIADC T4 1 A 5] 3 SR () 47 1 )
011—BCLK = 48 x LRCLK_A

100—BCLK = PCLK/2 (DACFIADC TAF7E A 6] 3 Z I B 4t 4% )
101—BCLK = PCLK/4

110—BCLK = PCLK/8

111—BCLK = PCLK/16
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RIh# & i CODEC,
1E# DirectDrive HFl LI A &8

DAC#O

MAX9856 DACTE 3= 5 3 5 AR X T 35 7] 7 5 8kHz £ 96k Hz
HEMTRAER, QR H WRFHEZE (8K Hz, 11.025kHz, 12kHz,
16kHz. 22.05kHz. 24kHz. 32kHz. 44.1kHz. 48kHz. 88.2kHz
F196kHz) .

WA B AR LSO 203 R %5, DA & DACRAE S AH
X FMCLK #if A (PCLK) [ He 61 2%, HMCLKFILRCLK_D
PR PR TR R R G, MBS, B0 T #2427.8kHz
2 100kHz B9/ LRCLK_D15 5.

X5  DACEOF 7

DRATE# i AT ADACI B R . sl R T, JHH
40 PN B bR 2 g SMHZ %2 10MHz, - R0 #1512 (19 8 A0
PERE. RE RN, SIS0 E R 52.5MHz £ 5MHz, I#E
Lig A8

B F W 0 O LR T E G AR AL TS ThRE, il
ZEXt5F . PSHIPCMAE (& 1). EI245H T & Fi s,
S T DACHE MR 7 LU, RO T H IR
DACNIFIADCNI{H .

REG B7 B6 B5 B4 B3 B2 B1 BO
0x04 DWCI DBCI DRATE DDLY PCM DHF WS
0x05 DPLLEN DACNI[14:8]

0x06 DACNI[7:0]

DAC#EOFF& A

BiEs

PCM = O :

DWCI
PCM = 1H:

DAC i ##(LRCLK_D)/x #H

O0—LRCLK_D A fIkHT, f&4 7 7 £k .
1—LRCLK_D JAIKRS, f&5i4 7 HodE .

0—7ELRCLK_D k(¥ T By 278 — Bt T 46
1—#ELRCLK_D Bk b i) L 27 — B i 77 4 -

DAC BCLK & #H:

DBCI
ERE

0—4EBCLK _F F+#r 42U SDIN.,
1—# BCLK T P41k SDIN.

0—LRCLK_DPi ¥ % A #£ BCLK ) T B -
1—LRCLK_DPj #k & 4= #£ BCLK Ay _E T+

DAC T il # 3 5.«

00—k I FEAE
01— &
10— P RE A 0
11—2% FIDACHT 4

DRATE

DACHHE IEIR :

DDLY

0— B AR 1 B 1 A % 1 TELRCLK_D W R 19568 — 4~ BCLK Yy 877 -
| —& 507 1 B 6 R0 #E LRCLK_D B BRJE 1955 — A BCLK I 8l 77 .
K FESHFAMRA, DDLY = 1)

22
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RIh# & #iCODEC,
12 #t DirectDrive HHL K 28

DACEAFFaiIR R (L)

e

Thge

PCM

PCM# %45 . PCMtiE T LRCLK_DHILRCLK_A{5 S fks =t :

0—LRCLK_DHILRCLK_AfE S 52 N50% . £ —MIRSIEmAFESTWES, 5—IRE
A FRIEEIES .

1—LRCLK_DFILRCLK_AJERk#t 55, /i WA~ 75 18 20 5 ) B s EcHis it i) FE 46 . AE W] 5
ggjéﬁ, Lt 160047 7 T B ARG JS B9 160 A0 A2 A i At . 24PCM = 18, DDLY FIWSAz

DHF

DAC i R R

0—LRCLK_D{%F50kHz, i Fi8x FIR I (& I &% .
1—LRCLK_D7F50kHz, fdi f4x FIR I (EIEM A .

WS

FK, A EHDACHIADC:

0—161i.
1—184i.

DACHE A% = T I8 H 7, HaH T LR RAIA ALY 20 .

DPLLEN

DAC PLLffifi:
0 (X DR 3T 3 4 5 28 4 280— FI DACNI A4 1 B LRCLK_D A . T80T, MAX9856%
HUE M AELRCLK_D; MBS, MAXOSSOHEN D45 & 4045 b % B B9 LRCLK_D.

1 (O MR B R)—TCIEMCLK SR A /0, B PLLERSA BT B AN LRCLK_Df5 5.
X T 50kHz DA ERYRAEZR, DHFAAUE & .

DACNI

DAC LRCLK4M#iH: . *4DPLLEN Jyit, LRCLK_D##i% B DACNIHA & . # FIDACNIZUE
WEER6:

DACNI = (65536 x 96 x fLRCLK_D)/fPCLK’ (DHF = OH#)
DACNI = (65536 x 48 x frcrk p)fpcLks (DHF = 1H).

fLRCLK_D = LRCLK_D E/‘J%)ﬁ:i o
fpeLk = WA HRMCLK P #5445 28 (PCLK) .

%£6. & FADACNIFIADCNIE

LRCLK

MCLK (MHz) | PSCLK 8kHz 16kHz 32kHz 44.1kHz 48kHz | 88.2kHz (DAC ONLY) | 96kHz (DAC ONLY)
11.2896 001 116A 22D4 45A9 6000 687D 6000 687D
12 001 1062 20C5 4189 5A51 624E 5A51 624E
12.288 001 1000 2000 4000 5833 6000 5833 6000
13 001 F20 1E3F 3C7F 535F 5ABE 535F 5ABE
16.9344 010 BoC 1738 2E71 4000 45A9 4000 45A9
18.432 010 AAB 1555 2AAB 3ACD 4000 3ACD 4000
19.2 010 960 4B0 258 1B3 190 1B3 190
24 011 1062 20C5 4189 5A51 624E 5A51 624E
26 011 F20 1E3F 3C7F 535F 5ABE 535F 5ABE
27 011 E90 1D21 3A41 5048 5762 5048 5762

T FN YR D 7] B8 PR K S RE N HET L

MAXIMN
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RIh# & i CODEC,
1E# DirectDrive HFl LI A &8

DIGITAL AUDIO INTERFACE SLAVE MODES: (LRCLK SHOULD TRANSITION ON THE UNUSED BCLK EDGE)
DWCI/AWCI = 0, DBCI/ABCI = 0, DDLY/ADLY =0, WS=0,PCM =0

LEFT | RIGHT

[ Jows|plprs]prz]oi1]pro[ b [ps[ p7] D6 D5 [ D4]D3] D2 [D1]DO] |p1s[p14 p13]p12]p11]D10] 9 [ D8] 07| D6 [ D5 ] D4 ] D3] D2] D1] DO [ 11

AU A A U U U U U U U U

DWCI/AWCI = 1, DBCI/ABCI = 1, DDLY/ADLY =0, WS = 0, PCM =0
LEFT | RIGHT
| |D5]o14]pi|pr2]pi1[ot0[ p9| D8 07 [D6] D5 ] D4 ]3] D2 D1] DO |Ds]o14]pig|pr2]pi1[ot0] p9| D8] 07 [ 06[ D5 ] D4 ]3] D2 D1] DO [ ]

YdUrUUUUTUrrU U S A T T U U U e

DWCI/AWC! = 0, DBCI/ABCI = 0, DDLY/ADLY =1, WS =1, PCM = 0
LEFT | RIGHT

| |o17]p1e| 15| p14oig]prz]oir]oro] b9 o8] 7| b6 [ps | p4] p3]p2] D1 D] [D17]Di6|D15]p14D13]prz]ptioio[ pa ] pe] b7 6] b5 | D4] 3] D2|D1 |D0| [ T

IR EEnL

DWCI/AWCI =0, DBCI/ABCI = 0, DDLY/ADLY =0, WS = 0, PCM = 1
LEFT RIGHT [

| | 15[ p14[p13]pr2]11]p10] D9 [ D8 [ D7] D6 [ D5 D4 D3 |2 1] D0 | D15 [D14|D13[D12[DT1[D10] D3] D8 [ D7 [D6] D5 [ D4 D3| D2[D1] DO] [T T T 1111

ERnonnnnnnhRnnhnnnnahn G

DIGITAL AUDIO INTERFACE MASTER MODE:
DWCI/AWCI = 0, DBCI/ABCI = 0, DDLY/ADLY =0, WS = 0, PCM = 0
LEFT | RIGHT |

| [o5]p14[pis[piz]ori[pro| ps [ D8] p7{ b6 [ D5 4] 03[ D2 D1] D0 [D15[D14[D13[ 12| D1t[o10 D9 [ D8 [ D7[ D6 [ D4 D3 [p2ftfmo] | [ [T [ [ [ | [ |

Junruriirrivrirrrssurr iy i U

DWCI/AWCI =0, DBCI/ABCI = 0, DDLY/ADLY =1, WS=0,PCM =0

LEFT | RIGHT |
[ T [ow]oi4ors]pre]pro]pe] os]p7]o6[ps[p4]n3]p2[p1]po]ots[pi4]oi3pig] pit[oio[pg] o8] o7 [ps[ ps[p4[p3[p2[oifoo] T [T T T [ T T T |

Tousrivviuuurirrrrsirdu vy vy Uiy g

B 1. 7 B A% O B 1 2 0
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RIh# & #iCODEC,
12 #t DirectDrive HHL K 28

DAI STEREO SERIAL INTERFACE TIMING DIAGRAM (SLAVE MODE) DAI STEREO SERIAL INTERFACE TIMING DIAGRAM (MASTER MODE)

SDIN (INPUT) )<

tSy - tBCLKH, tBCLKL
HD

SDIN/LRCLK (INPUTS)

BCLK (BCI =0, INPUT) BCLK (OUTPUT)

BCLK (BCI =1, INPUT)

SDOUT (OUTPUT) >< X SDOUT/LRCLK (OUTPUTS) X

B2, B &S O e

ADC#[O AREDACHIADC TAEFEARRI Y RAEZR, MM FELRCLK D,
e B g . D S e L K JFALRCLK_A 5| IR ¥ 4% HGPIO. *4LRCLK_ARC & N
) ADC 8kHz % 48kH AT R A K A - . AP
%{Z’ggﬁﬁ%&?Eii?ﬁi@éfﬂzxﬁ%z\liﬂs%Pcﬁgig”g% SRR, T3 APINIL B O 5 P s R s =4

\ T O3 A, FCRS I E 2 AR X007 , 227y
HeS (1), B2 5 MBS RI B (07 7 A S i

R7. ADCEOFFHR

REG B7 B6 B5 B4 B3 B2 B1 BO
0x07 AWCI ABCI APIN ADLY 0 0 0
0x08 APLLEN ADCNI[14:8]

0x09 ADCNI[7:0]

0X0A AGAIN | ANTH

ADCH#AFF=R{rinf

HEHs TheE
ADCF i #(LRCLK_A) 4
HPCM = Off :
0—LRCLK_A K LB, %4 A 7 3 458 -
AWCI 1—LRCLK_A MK HT-B, &850 A4 78 i 458
MPCM = 1 :

O0—LRCLK_AFK# ) F BT RN — A Fri Y FF 4
I—LRCLK_A ki _E FHE 2R 7m — A i i T 46

ADC BCLK & #H:

ABCI 0—SDOUTZEBCLK FFH#% F A%
1—SDOUTZEBCLK F Ry A% .

TRAT £, ABCIAIE A (L 540. DBCLA# %I BCLK & LRCLK_A Y.
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RIh# & i CODEC,
1E# DirectDrive HFl LI A &8

ADCH#RAFFaR i B (%)

Rl ] Ih&E
LRCLK_A/GPIO &
00 = i@ %A
01 = ADC Y =i}
APIN 10 = i F% H—K P
11 = i@ ff B —m T
YAPIN # 018f, LRCLK_DFfEDACHIADCH I8k, TAEFE[R —LRCLK_DAY, AWCI. ABCIHI
ADLY SRR, A2 DACHE 734 B A 50
ADCHHE IR
ADLY O0— 35 W 7 1 f 125 A Ui 7E LRCLK _A B BRJG A9 45 — N BCLKIS A L -
1 —F 5 1 5% 1 A A E LRCLK_ABY BRJG 9 45 —ANBCLKHY A 2K .
(W FESHYFEZE#E, ADLY = 1)
ADC PLL{#fE. %N AT APIN = 018, 4APIN = O1ff, DACHIADCH)% FIDPLLEN:
APLLEN 0 (6 R =1 3 =X 24 80— FI ADCNI A3 #5407 13 B LRCLK_A R . 8T, MAX98563% B E
A3 P2 A2 LRCLK_A 5 MR T, MAXO856:451 LTS <& 40991 b 1% B HYLRCLK_A.
1 (O MR A 80— TCIEMCLK AR A % /0, B PLLERSIAT £ 4R L 19 /E ELRCLK_AfF 5 .
ADC LRCLK/3itl . A5 APIN = 01, DACHIADCHR FIDACNI. 4 APLLENX B MAR HL I,
LRCLK_A /8% 1 ADCNI#f €, HADCNIEUHIE S % 3£6:
ADCNI ADCNI = (65536 x 96 x fLRCLK_A)/fPCLK°
flreLk A = LRCLK_A A%
fpeLk = T AMCLK P #0445 52 (PCLK) «
ADCHir 325, 558 0 25 76 28 H4 1 2 B4R 2 ADC RO B i
& #25(dB)
OXO +3
0x 1 +2
0ox2 +1
0x3 0
Ox4 -1
0x5 -2
AGAIN 0x6 -3
0x7 -4
0x8 -5
0x9 -6
OxA -7
0xB -8
oxC 9
0xD -10
OXE -11
OxF 12
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RIh# & #iCODEC,
12 #t DirectDrive HHL K 28

ADCEOFFERMIRA(L)
H178 ThiE

ADCHEFEIIHIT T, MAXOSS6H — ANMEA M T, 7 A1 eI 2 M i P, W il )
ﬁﬁ?%mgﬁﬁﬁmsmwmwﬁﬁﬁﬁﬁmaAMHM%TWH%%%MmﬁmEv%$W
P A TR

M A PR W] LABC & AGCE AT, tmy LA . AGCHERERS, FUA7E AGCH 45 Bt B AE
SRR, WA TRR A REGS FRAGHR BT 24 5 AGCHL & I, PI7E-28dB 22-48dB 2 [H] & #E [ TFR .
YAGCHRERS, o1 T AGCH & 7o MU PGA R B AEf I 4, AR IR $2 20dB -

ADCIZEZ I T]PREEF

1 I 18R (dB)
ANTH 0x0 % 0x5 # ]
0x6 -64
Ox7 -60
0x8 56
0x9 52
OXA 48
0xB 44
0xC 40
0xD 36
OxE 32
OxF 28

HFIERRE BRI GFEANERPGER, WX R R TCERE
{EDACHI AFIADCHIH:, MAXO8S6 ¥y iz g 10 5 ADCUSHLARADCHP)RTRRIRHUINGS, - BTN

— PR EBIE N B CRS) . A Ry, PIEPERIOREERIUE, RIPT-
£ SHz Z AkHz Z [ 3% 4 . F FHDAC U i &% (DACHP) RE %

R8. BFEEIRAR
REG B7 B6 B5 B4 B3 B2 B1 BO
0x0B 0 ADCHP 0 DAGHP
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RIh# & i CODEC,
1E# DirectDrive HFl LI A &8

9. HFHEIENFIBLHZR

ADCHP/DACHP
LRCLK (kHz)
000 001 (Hz) 010 (Hz) 011 (Hz) 100 (Hz) 101 (Hz) 110 (Hz) 111 (Hz)

8 Off 5 10 20 41 82 170 364

11.025 Off 7 14 28 56 114 235 501
12 Off 8 15 30 61 124 255 545
16 Off 10 20 40 81 165 340 727
22,05 Off 14 28 55 112 227 469 1002
24 Off 15 30 60 122 247 511 1091
32 Off 20 40 80 162 330 681 1455
44.1 Off 28 55 111 224 455 938 2005
48 Off 30 60 121 244 495 1021 2182
64 Off 40 80 161 325 660 1362 2909
88 Off 55 111 222 448 909 1877 4009
96 Off 60 120 241 487 990 2043 4364

B antgaisdl o XCONESLEE . KESSalE, 8N KAGCSff

MAXO9856 AGCl i 4 2 15 B0l 2 5o XY PG A PR+ [ 7€
M5 5. HAGCHAER, AAETFshizdl% APGA.
PGA WS ZRMIIAE, REWRT ka2 f, #MHlE 3
LR

AGCHY AR W fh =4 L EB B, 455 T AGCT]
BRI, 38 DA — By ik [ 3 e 1 RO B e, %05 8] %

*10. BHE =R HIEF 78

FEE MR RIS IA] . 18 2 A S5 R 0 Bl M P 22 A /)N 5 B AL T
T B IS ) B MR R ) R A5 S 4t )G,

AGCHLEEAURY, F 22 70 XU # FIPGA, B HL T A6 ) 3 U]
HFEHFES. HAEYLINEINFHAUXIN b AE 28 £
Bl A, A FAGC.

F10FH T AGCHFF 2 M AGC 2T 17 25 0L A5 1

REG B7 B6 | B5 | B4 B3 B2 B1 BO

0x0C 0 AGCRLS AGCATK AGCHLD

0x0D 0 0 | 0 | AGCSRC AGCSTH

AGCEHZ#E i
i IhgE
AJIGC*%)‘?KHH‘I‘EHQ O R AMG 5B 2T TR UL T St A RRT R 5, 3825 ) 21 1F 5 W fs 20
st (] -
000—78ms
001—156ms
AGCRLS 010—312ms (%)

011—625ms
100—1.25s
101—2.5s
110—>5s
111—10s
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RIh# & #iCODEC,
12 #t DirectDrive HHL K 28

i Ihae
AGCHESLRFA], #E AT LR AG S BT IR/, BRI 6 0T 75 ZE R A] . 34 a5 4P SN B 0k,
ST R] R SR — B i E) F R, T R IS B B 2 G 4 I A BRI (A] -
AGCATK 00—3ms
01—12ms
10—50ms (%)
11—200ms
AGCHRFFEFR], ARFRAT AR AGCRE L 2 A 19 AE BRI H] . REMESBERAGCTIRAT, ARERI AT S wt
SJash, IEE ST IR AL
AGCHLD 00—2%£ FIAGC
01—50ms
10—100ms (#E7)
11—400ms
AGCFNME R I PRAF SR, 35645 AGC RN 7 1T B L B i W RG340 15 5
AGCSRC 0— 7 7418 ADCHfi t
|—ZE /1 + A 78 ADCHi H (A 15 5K T TR 3dB)
AGCIIR . # & AGCH &R FF IR FREME ST, MR a5 4E 2 ADC 2 J5 i i i .
AGC[ IR
AGCSTH B F(dB)
0000 -3
0001 4
0010 5
0011 -6
0100 7
0101 8
AGCSTH
0110 9
0111 -10
1000 -11
1001 -12
1010 -13
1011 14
1100 -15
1101 -16
1110 -17
1111 -18

MAXIMN
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RINFEE 51 CODEC,

1E# DirectDrive HFl LI A &8

MAXO9856 4 M~ F AR &4, B —MNETHILHESE

BHRER

AHAALE IO, BN RESEAADCHA . B4

K. BHRERENFFR

REMWBAALFE., AFEMIRE, XTHERRE
R AT A s AL ], ESHE R

REG B7 B6 B5 B4 \ B3 B2 B1 BO
OXOE 0 0 MXINL
OXOF 0 MXINR
0x10 MXOUTL | MXOUTR
BB & sn a7 s A1t BA
fi IhhE
ADCHINBE#=i% A
MXINLE MXINR B N
00000 WA TR AR
MXINL/MXINR IXXXX PEFEAUXOUT
XIXXX P LINEIN]
XX1XX e LINEIN2
XXX1X HePEMICL
XXXX1 PePEMICR
Rkt A=l
MXOUTLZMXOUTR Fri NiR
0000 WA T AR
MXOUTL/MXOUTR XXX HefEMIC L/R PGAH
XXX HEFELINEINT
XX1X £ LINEIN2
XXX WP DACHH 1!
30 MAXI/V




BTN

MAXO856 ELA A R R - B i A HR A 32 A3 2 7 1

KKER T REME.

AUXINZ A BB A, nTXHREE R . s 5 A5 5k
FEfriRs, MWENH S AZADC. AUXINE 5
AL HAMPGAMAT A AT, Ho HREHF I EIH L,
5o e PR S AR A B . AUXINW AT /R i A, $24it

KB RGN . XFT, PGARRR, H KM AT,

JHIZEEFADC.
RAZRETRE A, WEIIESTA, ALHERE
B 22 VO RUET B R A AT A . =N E A

RIh# & #iCODEC,
12 #t DirectDrive HHL K 28

FLA 74 43 (0] 3 i 14 244 75 2 5 XUAT DA Oh 22 2 B w1
AOPEE, JEAILIR M v BIMICGND,  JH Fr AL AL
B 3 i 7 g B M 22 73 2 S XU A I S TR P . S 0 XU
EIR AT MPGA R ( TE Y Bl A H a4 . eI B
OB, 2 v Ui A I8 w] FATEBSMAT ZEA

A SN B FLBE , AT LA MR 7 B YR AR A5 — % i L FEL T
fir i (MICBIAS), T 2250 X0 & . 32 PR 2 5 XU i 2
LS, HAR o TR g, R1250H 1T 5 5 A 7
FFAT for AL

MICBIAS

2.9kQ JACKSNS

MICBIAS

2.9kQ JACKSNS

——— wicumic —— e
|| MICGND || INLN
2.2kQ
(a) (b)
B3, LA 5E NE R (@i E5r, (0D)Z5
®12. BN EHIFEFSR
REG B | B | B5 B4 B3 B2 B1 BO
0x11 PGADS
0x12 0 0 0 PGAAUX
0x13 0 0 0 PGALT
0x14 0 0 PGAL2
0x15 0 PAENL PGAML
0x16 0 PAENR PGAMR
0x17 0 0 0 MMIC MBSEL 0 LMICDIF
NAXIMN 31
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MAX9856

RINFEE 51 CODEC,

1E# DirectDrive HFl LI A &8

BN T F e i A

fir Thek
Ry I kS ]
HFEMMAPGARE
BE 135 (dB) BE 35 (dB)
0x00 0x93 -15
0x07 0.5 0x96 -15.5
OxOE -1 0x99 -16
0x15 1.5 0x9C -16.5
0x1C -2 Ox9F 17
0x22 2.5 OxA2 175
0x29 -3 OxA5 -18
Ox2F 35 OxA7 -18.5
0x35 -4 OxAA -19
OX3A -4.5 OXAC -195
0x40 -5 OXAE -20
0x45 5.5 0xB3 -21
Ox4A -6 OxB7 22
PGADS 0x50 6.5 OxBB -23
0x55 -7 OxBF -24
0x59 75 0xC2 -25
OX5E -8 0xC6 -26
0x63 -85 0xC9 27
0x67 9 0xCC -28
0x6B 9.5 OxCF -29
0x70 -10 oxD2 -30
Ox74 -105 oxD4 -31
0x78 -11 0xD6 -32
0x7C 115 0xD9 -33
Ox7F -12 0xDB 34
0x83 -125 0xDD -35
0x86 -13 OxDF -36
Ox8A -135 OxE1 -37
0x8D -14 OxE2 -38
0x90 -145 OxE4 -39
— — OxE5 -40
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RIh# & #iCODEC,
12 #t DirectDrive HHL K 28

BN TERIIEAE)

fi Ihee
EYNDLIE T E TRt
HLAPGAIZE
wE H#(dB) wE 13 (dB)
0x00 +30 0x10 -2
0x01 +28 0x11 -4
0x02 +26 0x12 -6
0x03 +24 0x13 -8
0x04 +22 0x14 -10
PGAAUX/ 0x05 +20 0x15 -12
PGAL1/ 0x06 +18 0x16 -14
PGAL2 0x07 +16 0x17 -16
0x08 +14 0x18 -18
0x09 +12 0x19 -20
Ox0A +10 Ox1A -22
0x0B +8 0x1B -24
0x0C +6 0x1C -26
0x0D +4 0x1D -28
OxOE +2 Ox1E -30
OxOF +0 Ox1F -32
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MAX9856

RIh# & i CODEC,
1E# DirectDrive HFl LI A &8

BN TERIIEAE)

fir IhiE
32 0 R A 2247 7 T ] G B 5 R T . 4 AGCHERERY, PGAMLAIPGAMRAO ANREFshgmfe. nl il i
PGAMLZF 1 E 1 AGC T B 1M 1 2
EHERPGAIZE
RE #35(dB) BE 35 (dB)
0x00 +20 0x0B +9
0x01 +19 0x0C +8
PGAML/ 0x02 +18 0x0D +7
PGAMR 0x03 +17 OXOE +6
0x04 +16 OxOF +5
0x05 +15 0x10 +4
0x06 +14 0x11 +3
0x07 +13 0ox12 +2
0x08 +12 0x13 +1
0x09 +11 0x14 £ 0x1F 0
Ox0A +10 — —
24 7 T 2 T XURT B RO R BE . e 8 2 o JXUREL % 15 B8 T K o 2
00—2k f 32 0 X
PAENL/PAENR 0l—0dB
10—20dB
11—30dB
MMIC 32 0 K AR
MICBIAS Hi, i 1%64% -
MBSEL 0—MICBIAS = 1.5V
1—MICBIAS = 2.4V ({A4AVDD = 2.7Vt f)
Je P 57 v KU A T
LMICDIF 0—MICL/MICGND (k22434 A)
1—INLP/INLN (Z /34 A)
34 MAXIV




=it
MAX9856 % I B4 DirectDrive 35 A [ 3744 75 B-HL I K 5 Al
e R 2%, SR M DirectDrive s A4 2 T 5y s 4 46 B i
B KRR E 2. DirectDrive i B 77 2 10 & 4 i1 7= .
HALH A M /A EE BRI, s =4
EERTFS.
A B T e
WL ARG T, 2 A HLE LA 3 0 50 2w S ae r

A B BN S R S 1 R

RIh# & #iCODEC,
12 #t DirectDrive HHL K 28

di ML BN (E 5 & XG5 . A& 5] A
AT . MAXO856 [ 422 HuAG: I 4 i A R84 2 4 &
WUES TSR T — K, AT RS,
¥ HGNDSNS B #2272 8 AL FL A e ity , (6 RE EEMLIAY
ek MDY RE(EIS). [FIAE, H LGNDSNS B #8231 4k i 1l
Lo, REL R AR At . LR AR B
Huk i, ¥ HGNDSNS FILGNDSNS ## | AGND, #13
G T A A A A e S R TR

AVDD

AVDD/2

GND

CONVENTIONAL AMPLIFIER BIASING SCHEME

AVDD

AGND

SVSS

DirectDrive AMPLIFIER BIASING SCHEME

[E4. 155550k #5440 H1-5 MAX9856 DirectDrive i i B9 H 58

GND

HPL
o 1

HPR

HGNDSNS

B, 21 i

MAXIMN
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MAX9856

RIh# & i CODEC,
1E# DirectDrive HFl LI A &8

F13. B HEF R

REGISTER B7 B6 Bs | B | B | B2 B1 BO
0x18 0 HPMUTE HPVOLL
0x19 0 0 HPVOLR
Ox1A 0 VSEN AUXDC | AUXMIX ‘ 0 | 0 HPMODE
= o = =1~ ASRE
= S H 15 Hl F F s ik BF
{ir INgE
HPMUTE HALE (f BE
HALE w2
ENFEES
e 125 (dB) BE 1825 (dB) wE 125 (dB)
0X00 +55 OXOE 8 ox1C 36
0X01 +5 OXOF 10 ox1D 38
0X02 +45 0x10 12 Ox1E 40
0x03 +4 ox11 14 Ox1F 42
0x04 +35 ox12 16 0x20 46
HPVOLL/HPVOLR 0x05 +3 0x13 18 0x21 50
0X06 +25 ox14 20 0x22 54
0x07 +2 0x15 20 0x23 58
0x08 +1 0x16 24 0x24 62
0x09 0 ox17 26 0x25 66
OX0A B 0x18 28 0x26 70
0x0B 2 0x19 30 0x27 74
0x0C -4 Ox1A -32 0x28 £ 0x3F HE
0x0D 6 0x1B 34 — —
VSEN HREEEGIERE. R IR S BRI, PR R rE R E T AR
T B A B A
AUXDC O—Xf FHHf 5, AUXINEHZIH APGA.
1—AUXIN 1 43235 42 8 ADCHfr A ST B &
FMXINL & 2410000, DUEIE# TAE.
T 2 FEMLOR AR A R B A
AUXMIX 0—AUXIN R ALK 2
1—¥ AUXIN B R F 2 TR RS, 52 iR &
FEA LA AR
—
HPMODE 00—k /4

Ol—#RifE B A (HPL = #ifS7H, HPR = M)
10— & s E AR (HPL = HPR = HiFHiH)
1— 7 R

36
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i@

MAX9856 BA HAUK M AE, IR MG L AOHE A . & i
DA 2R . S 2 A 6 Sk 3l AR, il &2 TRQ AT
[ P Tl % A S PE AR . PRI 6T 7 Ay 3 LS D00 i R i
B, R 1A B I 25 17 S AL

BERR R zCRItEFL I
2 MAXO98564b T 3 W R 25 1 o Fi UL (S L RS, T e e e
BT IR LA I I BE ,  DUKS DA FL A 3 A . i B A5
A T AETACKSNS HIHPLAL i i 2p A Y _EAL R, 25 2R 4%
JACKSNSHIHPL fJ HL JE 42 £ AVDD. 44 4 S 48 A B,
JACKSNS. HPLBE & Inak 2 fifer, (% 4 v e JLF- B
OV, H4rA1EKIKSNS 3k LSNS 7. LSNSHITKSNS v (4

s ¥ B JDET, WnSRUDET & A7, MIFEIRQf & — vk dr k.

H T i) Al 2 o e R 4 AL AL O Bl o E 8
L ISASLTIVA

LRI
Y MAXO8SOALTEIEFIBATIRAS, I H 22 50 MU H M RS
JUI AT 368 15 TACKSNS 5| RS U8 =K A9 4 A I3 . Wl 6

RIh# & #iCODEC,
12 #t DirectDrive HHL K 28

i, Vot MICBIAS bz, 244 22 s K2R, Bk
Ve T OVHFIVyiicpias 95% 2 18] . AnER4E L4, T
VeI ZE Viviepias. A5 ERIKMICE (7, [ RSk
HOARKEHN . R LG A, Vvic B2 Vvicsias B
95%LAN, FEEFRIKMICH., MGHHkC b A . Al E
JKMICA 7 A — AN A H T, 1o 2 i 5 40 o5 4 Sk A 4
A A F A

B BE#2
MAX9856 /] i@ [iHPL. HPR FIJACKSNS i il — > 2mA (¥
R AR I AR 2T L R T R A /R R A /N, LI
0 EF. FRRT R AR 24ms. W E M EENS, 0]
43 S HPL. HPRAIJTACKSNS i Al 2mA BLfT . 24 2mA B
SR TR FER, ¥ #rHSDETL. HSDETRAIISDET, AKX
o R B T S . 2T TR EN 52 v A BE B 3 I 4 LR
P17 12 15 i 7 Ay EEL L ) A e 72

GND MIC || HPR | { HPL

HPL MICBIAS
JACKSNS

o || MicL
6. L1 S A9 8 7L B & 52 0
READ HSDETL, IMPEDANCE
HSDETR, DETECTION
SETENBITSTO 1 JSDET SETENBITSTO 0 COMPLETE
2mA -
to to +24ms t- 24ms t

7. 5 A, HPL. HPRE(JTACKSNS [ HL i

MAXIMN
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MAX9856

RIh# & i CODEC,
1E# DirectDrive HFl LI A &8

F14. BEHRNEHFF=

REG

B7 B6 B5 B4 B3 B2 B1 BO

0x1B

0 0 0 0 JDETEN EN

x15. [HENIER

TIME EVENT
to Disable the headphone amplifiers. Set EN = 111 to enable the detection circuitry.
10 + 24ms RQ se.t high. Indicates that the detection current has reached its final value and the impedance has been
stored in HSDETL, HSDETR, and JSDET.
t -24ms Once the impedance of HPL, HPR, and JACKSNS has been read, set EN = 000 to shut down the detection

circuitry.

IRQ set high. Indicates that the detection circuitry is completely shut down and the headphone amplifiers can
be reenabled.

EHAQNF F 8= (i A

i IhaE
LA (5 B
R MR A5 28— ek BE HPL A TACKSNS 9 B0, DU ARG AL 2 %46 A . BRAEJDETEN = 1f H.SHDN = 0,
JDETEN 2 M LSNSFITKSNS &4 .
A — T fEJACKSNS A U a L i, LUK FEAR fk . BRAEIDETEN = 134 fil 22 7o XU 3%,
T MTKMIC T3
FELPELAS I (8 . i BEHPL. HPRFIJACKSNS f HiL BRI LK . 24 EN = 0008, HSDETL. HSDETRAI
JSDET & W11, TR i iitaE e, SRR FESM .
B30 46 M4 Bk 35t AR
EN EN 5% BE
000 =k
1xx {H AETACKSNS & | A 14 B, JSEL A4 )
x1x fili & HIPR 53| 40 ) Ei BEL A 0
xx1 {8 B HPL5 | B4 A FEL BEL A 0

38
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RIh# & #iCODEC,
12 #t DirectDrive HHL K 28

DEEEAEE R, WA, 1650 T IR W2 1 A%
MAXO8S6 B A7 4 i ) R AT TN f, BEOg Ak fi g 17 e LA
=16. IEEEBFFS
REGISTER B7 B6 B5 B4 B3 B2 B1 BO
0ox1C SHDN 0 DIGEN LOUTEN DALEN DAREN ADLEN ADREN

DHERERFERUIA

MAX9856 42 fit 512C/SMBus™ e 24 24k B A14: 11, (045

— AT RAE Z (SDA) Al —

AT B2 (SCL).

SDA I

SCL 3 MAX98565 T 4 % % 2 [A] LA & 15 400k Hz i IS

AR AT,

PR SCLIF A Bl B 2 ) Kl 1 i -

KI8FT /R J 284 I P B . F &

Bt e plibup s ]l

MAhE . FF A A IR AT S AR, [IMAX9856 5 A

fiL Ih&E

SHDN K. ZMFTABE, SEEASTEE AW
DIGEN B fine. wE - vrE FIDACHIADC.
LOUTEN S HRE.

DALEN A TEDACHAE.

DAREN 7 DACH BE .

ADLEN 2R ADCAH8E .

ADREN A ADC i fiE .

PCE{T#EO BEHUEUR 19 32 1% B R B AR B A Attt Ml J5 T 294

SCLJkuh. MAX98567E SDA A& ¥R 3+ 5 Tk & =4/
SCLpk MR FE R A . &N BB S F 5. &
AMZFHIEB L START 8 REPEATED START 4. JEM 24
FISTOP £ 437 B it . SDA BE AT 4 Ay 6 A R o] 7 8 IF
i . SDATFEEAME—AS LA, % KF500Q; SCL
ATVE AR A . WRERL FE 2 F &, SR E
W B A FFIRSCLA Hy, SCLh 7 BAME— A Ehir

Belli . 54T FIRBLLSTART (S)SREPEATED START s 6000 SDAFISCL A2k |- g £ 0% H LA k. £
(Sr) 5% {#%USTOP P55 1¢*T@ﬁimﬁ @%ﬁl 2 MAX9856 [it) F EEE%HE{%?FMAX9856 H’Jﬁ%fﬁﬂ/\ﬁﬁﬁ jS &g }l:%ﬁu i)
: Z/ < iy onr >< /THD STA 0\ \ \ ‘1‘4— tBUF—n‘
: NTLOWN >l onr : 1‘4—» 4o, STA ’T ?tsp tsu, STo,q_N : :
HD, STA — | ‘ [ : |
START tF REPEATED STOP START
CONDITION START CONDITION CONDITION ~ CONDITION
F8. 244 1101 /7]
SMBus 42 Intel Corp. HI R #7 -
/X1 39
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MAX9856

RIh# & i CODEC,
1E# DirectDrive HFl LI A &8

1z &%

BASCL A Mtk — BB AL 72 SCLRK v Ay i HLF-I
SDAKHR AR FFREE . SCL AR HL P, SDAIZEfL ¥
P EEEIE B (7 5% STARTRISTOP £ 1 #541) -

STARTFISTOP £ 14

MR AN, SDAFISCL A& FE MRS, FiksEE
1t & 1 START &4 B sl {5, START 45442 7£ SCL N s it
SDAH & FMEAY Bk . STOP 48142 SCL 2 & i SDA Hy K%
F @B (E9). Sk F A START & 14 )3 h )
MAXO9856 i ¥ &5 . it & iESTOP &M, FIR&EZAIL
B AL R e 2. ISR & & 12 REPEATED START
KM AESTOP &AM, B HRIFAE RS

12EISTOP &4

MAX98567E FU ¥ 1% % 169 AT ] 12 B ¥ "] 1 5 STOP £ A4,
Bz JE S A [F] — > SCL ik v = HL - #9318 & A4 T START 2% 1Al
STOP&M4. N T IEH TAE, 1§7ESTART & 44K [al — 4
SCL fok 55 L ~F- $317] & 36 STOP £ 14

Mtk

MAXO9856 i) A 1k AT 15 % 4 0x203¢0010000. %1k & X
AT e AR AL(MSB)RIBl G BB/ 5 0. K/ S E T,
FEMAXOBS6 B N 2 # i/ GO EO0, MAMAX9856
EHERA . ZMIETESTART & 145 K% 2| MAX9856
HTE s o

&

R RE(ACK)R SN A, BHER T, MAXOSS6H 1
MRS, T R&S M BRI (LE 10).
IR RN B T — /N5, MAXOSSOFE 14 4 72 859
ANk RS SDARLAEG - et 5 0 ACK T LI &G W 5 WA g
B . IR ARG R, A R
Ll R4St L LT
BB A S TR A

BERISUR, 30 4 58O A Bk up R SDA, B ¥R
Bl AEE R, ERAES KL AR, HECR
ARZEE R . % 15 A A MAXOSS6HE B BB 9 LR — A
AT, RN, BJE R STOPA(E.

S S P CLOCK PULSE FOR
! ! ! START ACKNOWLEDGMENT
SCL ! ; | 1
: : : SCLW 8 9
I I I '
_ITI_ ! NOT ACKNOWLEDGE
SDA :
| o\ [ X é X 7
i i i ACKNOWLEDGE
[&]9. START. STOPHIREPEATED START %1% A1 10. prEs
40 2N XX/




E#E#E

XIMAX9856 I B A (45 &£ 15 START &4, MHbhE(R/W
LE0). I AARECE N HF Fat 71, 124
BdE = FISTOP &1 . 11 R & 1MMAX9856 5 A 14~
FATRAE A E AR 28T R 2 M MAX9856 5 A
AN T ECHE B A E A A% X

Mt ik (R/W LB 0) 7R T2 ¥ # B MAX9856 5 i ff .
MAX9856 7E £ 5 & 7 A= 19 55 9~ SCL bk th i A WL E I -

M BN IR 1 55 =755 1 BC B MAXO856 1Y A &% 77
HhkFEE . FREEAMMAXISS6OEAN T =N F AL .
MAXORS6FE W2 3 1k 1§ % Jo S 18 B 2 ok o -

RIh# & #iCODEC,
12 #t DirectDrive HHL K 28

KI5 BIMAXOBS6 Y 5 = 715 6 % B A JT e 37 A i O i -
K H MAXO856 f . 2 Jik ivh 22 7= Wi 2 il 7 7 . B kel
Be)n, WHIREr A B R T — A ek, B3
I I RE G FHLRESS A — M ELE S AF A de . 125
BT E—TWEAZ DA, Eitssd ik
STOP A A2 11 A% i -

otk R FOx 1ICHY ZF A7 A PR B
X AT E AR

DL ok 6 . A2 m)

ACKNOWLEDGE FROM MAX9856 —

B7 | B6 | B5 | B4 | B3 | B2 | BT | BO
ACKNOWLEDGE FROM MAX9856 —+ ACKNOWLEDGE FROM MAX9856—+ A A A A A A A A
Y
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 Al P
| | | | | | | | | | | | | | | | | | | |
_ A \
R/WJ 1BYTE {}

AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

11, [[IMAX9SS6 G A 117 1 8y

ACKNOWLEDGE FROM MAX9856

ACKNOWLEDGE FROM MAX9856

ACKNOWLEDGE FROM MAX9856 ACKNOWLEDGE FROM MAX9856 |

IEEEEEER) IEEEEER
— T T T T T T T T T T T 7T S L L L L I LI L L I I
[s| siaveaDDRESS o[a| | ReGiSTERADDRESS | |A DATA BYTE 1 Al DATA BYTE n Alr]
1 1 1 1 | | | | 1 1 1 1 1 | y | | 1 1 1 1 | y .“ | | 1 1 1 | | i
RW 1BYTE i 1 BYTE
AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

12, [[IMAX9856 5 A n I~ 17 81

MAXIMN
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MAX9856

RIh# & i CODEC,
1E# DirectDrive HFl LI A &8

KEMNHIEFHRWALE L, DL Eshis#/E. MAX9856
TS9O SCL I 4 bk v F2 AR SDA, B 25 Uir 21 K i i .

START i 4 J 11 £ Fi )

Pty & 65 bk 35 5152 AL Z A AT AR
0x00. MMAXO856 % 1% 5 — > 77 & A fr i OX00 A P 25,

RAEFAFAESCLE ETHA AR Mhb s #HE B U U
X E B8 38 T RE S VR — WP SR
BBUN A TR . FEEMEEET T ZE, B
KIESTOPZAF . WKL T —ASTOPFAF, )5 X HRKE

TG Bk

T — AR, UTSEIRUAY 58 — 4> 19 D 3 174 Ox00 A e df

KRS Z W0, ] K bk S A TE AR E B R A .
FHLE ek EMAXO8S6 M IEFF K RAW AL B O, )5 J&3F
fFastdt, Wk HibdsEr. SRJ5 KX REPEATED START
AR AL, RAWEIE 1. MAXOSSOWE G # 1% ki fs & 2F

IR E . B 2 S e s B sh . &

VO TE N B I BBk o 8 AN R 7 . BRia — D1 4h,
TR AL B A IE R R 17T . BRa — NI
T ZIG LA — Ak B EVR AR S &1, A)n R
STOP A4 [ 13 BT 7 9 AMAXO856 132 HIL 1A~ Y i 4%

s B 14778 R MMAX9856 2B A 717 iy i 5K

NOT ACKNOWLEDGE FROM MASTER
ACKNOWLEDGE FROM MAX9856 —l ACKNOWLEDGE FROM MAX9856 ACKNOWLEDGE FROM MAX9856
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 | ISLA\IIE APDRIIESSI . |O |A | . RIEG|SITERIADDIRESIS . | A |Sr| ISLAIVE /\IDDRIESSI L 1 | A |;)ATAI BYTIE L A | P |
— — X
R/W —f REPEATED START R/W 1BYTE i
AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER
B13. MMAX9856 155 1 1~ 15 1
ACKNOWLEDGE FROM MAX9856 —l ACKNOWLEDGE FROM MAX9856 ACKNOWLEDGE FROM MAX9856
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 | ISLA\IIE A[I)DRESSI . I0 | A | . RIEGlslTERIADDIRESIS . |A |SrI ISLAIVE AIDDRIESSI . 1 | A E)ATAI BYTIE L A
— — *tcd A
R/WJ REPEATED STARTJ R/W 1BYTE A
AUTOINCREMENT INTERNAL
REGISTER ADDRESS POINTER

[ 14. KMAX9856 B Hn -1~ 17 317
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PCB 5 /G 1% i
YA R A R A R R 2 . A
FUH A 7 R A YE 0 51 2, AT o5 K PR B8 b P AIK 27 A6
FLREL BT 5 A R FE . 35 24 B9 4 A B T oc 35 & AP RE
A Z A SR AR/, FERTB 1k T S P RE G 2 A0
5% . RAEFEMHAGND. DGND. CPGNDAHIPGND
A F PCBAY BT 5. @ DGND. CPGND M fT A & %
TF R B AS B BUTF 5 5 1Y 51 2838 B AGND KB #8135 40 15 5
. BT A S e R A 3 Y 0 R B b i (CPV S S 55 8% I
CPVDD % %)% #: 8| CPGND . 4 T A B 1/0 i 42 1% 42 5|
DGND, f3EDVDDHIDVDDS23 5 . ¥ REFFIMICBIAS
32 3% 2 AGND.

TOP VIEW
<E| -~ Dl
x X cg 5 « 5
S o 9 = o I o o < =
SE23233%s2383
1301129128;127:126:125 1241123} 1221121,
DVDD| 31! 120 | cPvoD
oenDf32t 19 Jcie
INLN | 33 : : 118 | cPaND
INLP | 34 3 3 7o
micL] 3 L omaxam 16 |pvss
MICGND | 36 : MAX9856 ! 115 | svss
MICR| 37 i i 114 | PR
MICBIAS | 38 e P | 13 JHPL
AGND] 39: 112 | AvDD
JACKSNS | 40 111 | HaNDSNS
1 1002118114115116017118119110]
S Yz @282 BL2EE
SS53828%333
= = s — -
—
THIN QFN
* EP = EXPOSED PAD. (6mm x 6mm)

MAXIMN

RIh# & #iCODEC,
12 #t DirectDrive HHL K 28

TER ALK PVSSHISVSSIEFETE — 8, i EL A R AR R A
(CORBEEEITSVSS, #iiE# 8 CPGND. il —4~1pFH
74 CPVDD 2% f#% 2 CPGND,  H-fdf 3 ¢ b1, 28 R S 10T 2514
MAX9856 i B QFN & e A H A — MR RL, %R
AT WE S EIPCBIY H i S HGE RS, W] PRS2 400 .
TR R 2 4 3 8 AGND.

MAX9856 1Fdi#R (EV Kit)# 4t T —A~PCBAR Jia k. F| A
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COMMON DIMENSIONS EXPOSED PAD VARIATIONS
PKG. 36L_6x6 40L_ 6x6 48L  6xB PKG. D2 E2
syMBoL | MIN. | Nom. | wax. MIN. | NoM. | wax. MIN. [ Nom. [ max. CODES MIN. | NOM.| MAX.| MIN. | NOM.| MAX.
A 070 | 075 | 080 | 070 | 075 | 080 | 070 | 075 | 0.80 T3666—2 | 3.60 [ 3.70 | 3.80 | 3.60 | 3.70 | 3.80
Al 0o |00z | 005 o | o002 [ 005 0 - | 005 T3666—3 | 3.60 [ 3.70 | 3.80 | 3.60 [ 3.70 | 3.80
A2 0.20 REF. 0.20 REF. 0.20 REF. T3666N—1_|3.60 [ 3.70 | 3.80 | 3.60 [ 3.70 | 3.80
b 020 [025 [ 030 |020 [025 [ 030 [015 | 020 [ 025 T3666MN—1 3.60 | 3.70 | 3.80 | 3.60 | 3.70 | 3.80
D 590 | 600 | 610 | 590 | 600 | 610 | 590 | 600 | 610 T4066—2 | 4.00 [ 4.10 | 4.20 | 4.00 [ 4.10 | 4.20
E 590 | 6.00 6.10 590 | 6.00 6.10 590 | 6.00 6.10 T4066—3 4.00 | 4.10 | 4.20 | 4.00 | 4.10 | 4.20
° 0.50 BSC. 0.50 BSC. 040 BSC. T4066-5 | 4.00 [ 4.10 | 4.20 [ 4.00 [ 4.10 | 4.20
k 025 | - - Jo05 ] - - 105 | - - T4866—1 | 4.40 | 4.50 | 4.60 | 4.40 [ 4.50 | 4.60
L 035 | 0.50 | 065 | 030 | 040 | 050 | 030 | 040 | 050 T4866N—1 | 4.40 | 4.50 | 4.60 | 4.40 | 4.50 | 4.60
N 36 40 48 T4B66—-2 | 4.40 | 4.50 | 4.60 | 4.40 [ 4.50 | 4.60
ND 9 10 12
NE 9 10 12
JEDEC WJD-1 WiD—-2 -
NOTES!

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

THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO
JESD 95-1 SPP-012, DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE
LOCATED WITHIN THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD
OR MARKED FEATURE.

A DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25mm AND
0.30mm FROM TERMINAL TIP.

6. ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
A COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.

9. DRAWING CONFORMS TO JEDEC MO220, EXCEPT FOR 0.4mm LEAD PITCH
PRALLAS ZWIAXIVI

PACKAGE T4866-1.
10, WARPAGE SHALL NOT EXCEED 0.10mm.
TITLE:
PACKAGE OUTLINE,
36, 40, 48L THIN QFN, 6x6x0.8mm

MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.
12, NUMBER OF LEADS SHOWN FOR REFERENCE ONLY.

[APPROVAL [DOCUMENT CONTROL NO. REV.
21-0141 I

13, ALL DIMENSIONS APPLY TO BOTH LEADED ¢-> AND PbFREE ¢+> PKG. CODES.
—DRAWING NOT TO SCALE-
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