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ABSOLUTE MAXIMUM RATINGS
(Voltages with respect to AGND.)

DVDD, AVDD, PVDD, HPVDD........ccccoiiiie, -0.3V to +2.2V
SPKLVDD, SPKRVDD, DVDDS1, DVDDS2........... -0.3V to +6.0V
DGND, HPGND, SPKLGND, SPKRGND............... -0.1V to +0.1V
HPVSS .. (VHPGND - 2.2V) to (VHPGND + 0.3V)
CIN (VHPVSS - 0.3V) to (VHPGND + 0.3V)
CIP. i (VHPGND - 0.3V) to (VHPVDD + 0.3V)
REF, MICBIAS ..o -0.3V to (VspkLVDD + 0.3V)
MCLK, SDINS1, SDINS2, JACKSNS,

SDA, SCL, TRQ ..o -0.3V to +6.0V
LRCLKS1, BCLKS1, SDOUTST......... -0.3V to (VpvpDs1 + 0.3V)

LRCLKS2, BCLKS2, SDOUTS2......... -0.3V to (VbvDDS2 + 0.3V)
REG, INA1/EXTMICP, INA2/EXTMICN, INB1, INB2,
MIC1P/DIGMICDATA, MICT1N/DIGMICCLK,
MIC2P, MIC2N......cooiiiiiiiiiiiiiiiii e, -0.3Vto +2.2V
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HPSNS......oi (VHPGND - 0.3V) to (VHPGND + 0.3V)
HPL, HPR ... (VHPVSS - 0.3V) to (VHPVDD + 0.3V)
RECP/LOUTL/RXINP, RECP/LOUTR/

RXINN ... (VSPKLGND - 0.3V) to (VSPKLVDD + 0.3V)
SPKLP, SPKLN........... (VSPKLGND - 0.3V) to (VsPKLVDD + 0.3V)

SPKRP, SPKRN ........ (VSPKRGND - 0.3V) to (VsPkRvDD + 0.3V)
Continuous Power Dissipation (Ta = +70°C)

63-Bump WLP (derate 25.6mW/°C above +70°C)........ 2.05W

56-Pin TQFN (derate 40mW/°C above +70°C)............... 3.2W
Operating Temperature Range...............c.......... -40°C to +85°C
Storage Temperature Range...........c.cccceevoinn -65°C to +150°C
Lead Temperature (TQFN only, soldering, 10s).............. +300°C
Soldering Temperature (reflow) ..., +260°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion 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

(VAavDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLYDD = VSPKRVDD = 3.7V. Speaker loads (ZsPk) connected between
SPK_P and SPK_N. Receiver load (RREC) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out loads (RLouT) connected from LOUTL or LOUTR to SPKLGND. RLOAD = RHP = =, RREC = =, ZSPK = o, CREF =
2.2uF, CmicBIAS = CREG = 1pF, CciN-C1P = 1uF, CHPVDD = CHPVSS = TuF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN =
0dB, AVDACGAIN = 0dB, AVaDcLVL = 0dB, AVADCGAIN = 0dB, AVpGAIN_ = 0dB, AVHp_ = 0dB, AVREC = 0dB, AVspk_ = 0dB, MCLK
= 12.288MHz, LRCLK = 48kHz, MAS = 0. TA = TMIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
POWER SUPPLY
VSPKLVDD, VSPKRVDD 2.8 55
Supply Voltage Range Guaranteed by PSRR VpvDD, VAVDD, VPVDD 1.65 1.8 2 \
VDVDDS1, VDVDDS2 1.65 3.6
Eull-dublex 8kH Analog 4.5 8
ull-duplex Z mono,
receiver output, MAS = 1 Spe.aker 16 2.3
Digital 1.3 2
DAC playback 48kHz Analog 1.9 3
Total Supply Current IvDD stereo, headphone Speaker 0.001 0.0058 | mA
(Notes 2 and 3) .
outputs, MAS = 1 Digital 247 35
DAC playback 48kHz Analog 3.6 6.5
stereo, speaker outputs, |Speaker 6.41 8.5
MAS = 1 Digital 2.49 35
Shutd s v G Analog 0.2 2
utdown Supply Current Ta = +25°C Speaker 0.01 1 pA
(Note 2) -
Digital 1 5
REF Voltage 2.5 V
REG Voltage 0.79 V
VSEN =0 30
Shutdown to Full Operation ——— ms
VSEN = 1 17

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

(VAVDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RRec) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out loads (RLouT) connected from LOUTL or LOUTR to SPKLGND. RLOAD = RHP = =, RREC = o, ZSPK = e, CREF =
2.2uF, CmICBIAS = CREG = 1uF, CCIN-C1P = 1uF, CHPVDD = CHPVSS = 1uF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN =
0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB, AVADCGAIN = 0dB, AVPGAIN_ = 0dB, AVHpP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK
= 12.288MHz, LRCLK = 48kHz, MAS = 0. TA = TMIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL | CONDITIONS MIN TYP MAX | UNITS
MICROPHONE TO ADC PATH

Dynamic Range DR fs = 8kHz, MODE = 0 (IR voice), AVMICPRE_ = 0dB 88 dB
(Note 4)
o ) VIN = 0.1Vp-p, fs = 8kHz, f = 1kHz -78
L%tiZ'eHarmO”'C Distortion + | 1ppN [AVMICPRE_ = 00B, Vin = 1Vpp, f = 1kHz 85 dB
AVMICPRE_ = +30dB, VIN = 32mVp-p, f = 1kHz -71
gz&mon'MOde Rejection CMRR  |ViN = 100mVp.p, f = 217Hz 74 dB
VAVQD =1.65V lto 1.95V, input referred, 50 62
MIC inputs floating
Power-Supply Rejection Ratio PSRR f=217Hz, VRIPPLE = 200mVp-p, input referred 62 dB
f = 1kHz, VRIPPLE = 200mVp-p, input referred 62
f = 10kHz, VRIPPLE = 200mVp-p, input referred 55
MODE = 0 (lIR voice) 55
8kHz
1kHz, 0dB input, MODE = 0 (lIR voice) 11
Path Phase Delay highpass filter disabled | 16kHz s
measured from analog | MODE = 1 (FIR audio)
input to digital output 8kHz 4.5
MODE = 1 (FIR audio
48kHz ( ) 0.76
MICROPHONE PREAMP
Full-Scale Input AVMICPRE_ = 0dB 1.05 Vp-p
PA1EN/PA2EN = 01 0
Preamplifier Gain AVMICPRE_ |(Note 5) PA1EN/PA2EN = 10 19.5 20 20.5 dB
PA1EN/PA2EN = 11 29.5 30 30.5
PGA Gain AVMICPGA. | (Note 5) PGAM1/PGAM?2 = 0x00 19 20 21 4B
- PGAM1/PGAM?2 = 0x14 0
MIC Input Resistance RIN_MIC /,\Aﬂl:gfll\:},\jleggsmggisured at MIC1P/ 50 kQ

MK Maxim Integrated Products 7




MAX98089

RIhFE. MEEE N miRMLes,
E R FlexSound#& AR

ELECTRICAL CHARACTERISTICS (continued)

(VAVDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RRec) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out loads (RLouT) connected from LOUTL or LOUTR to SPKLGND. RLOAD = RHP = =, RREC = o, ZSPK = e, CREF =
2.2uF, CmICBIAS = CREG = 1uF, CCIN-C1P = 1uF, CHPVDD = CHPVSS = 1uF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN =
0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB, AVADCGAIN = 0dB, AVPGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK
= 12.288MHz, LRCLK = 48kHz, MAS = 0. TA = TMIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
MICROPHONE BIAS
MICBIAS Output Voltage VMICBIAS |ILOAD = TmA 2.15 2.2 2.25 V
Load Regulation ILOAD = TmA to 2mA 0.5 4.5 mV
Line Regulation VSPKLVDD = 2.8V to 5.5V 110 uVv
f=217Hz, V = 100mVp- 92
Ripple Rejection RIPPLE (SPKLVDD) P-P 4B
f = 10kHz, VRIPPLE (SPKLVDD) = 100mVp-p 83
A-weighted, f = 20Hz to 20kHz 3.9 v
Noise Voltage P-weighted, f = 20Hz to 4kHz 21 HYGRMS
f=1kHz 50 nV/A/Hz
MICROPHONE BYPASS SWITCH
. IMic1_ = 100mA, INABYP = MIC2BYP = 1,
On-Resistance RoN VMIC2. = VINA_ = OV, AVDD, Ta = +25°C 5 30 Q
Total Harmonic Distortion + VIN = 2Vp-p, VcMm = 0.9V, RL = 10kQ,
Noise THD+N f = 1kHz, INABYP = MIC2BYP = 1 80 dB
Off-Isolation VIN = 2Vp-p, VcM = 0.9V, RL = 10kQ, f = 1kHz 60 daB
Vmic1_ = [0V, AVDD], VMIC2_/VINA_ = i
Off-Leakage Current [AVDD, 0V] 1 +1 uA
LINE INPUT TO ADC PATH
) INA pin direct, fs = 48kHz, MODE = 1
Dynamic Range (Note 4) DR (FIR audio) 93 dB
Tot.al Harmonic Distortion + THD+N  |ViN = 1Vpp, f = 1kHz .82 74 dB
Noise
Gain Error DC accuracy 1 %
VavDD = 1.65V to 1.95V, input referred, 57 68
line inputs floating, Ta = +25°C
f=217Hz, VRIPPLE = 200mVp-p, 63
. . AVADC = 0dB, input referred
Power-Supply Rejection Ratio PSRR dB
f = 1kHz, VRIPPLE = 200mVp-p, 63
AVaDC = 0dB, input referred
f = 10kHz, VRIPPLE = 200mVPp-p, 57
AVaDC = 0dB, input referred

MK Maxim Integrated Products 8
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(VAVDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RRec) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out loads (RLouT) connected from LOUTL or LOUTR to SPKLGND. RLOAD = RHP = =, RREC = o, ZSPK = e, CREF =
2.2uF, CmICBIAS = CREG = 1uF, CCIN-C1P = 1uF, CHPVDD = CHPVSS = 1uF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN =
0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB, AVADCGAIN = 0dB, AVPGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK
= 12.288MHz, LRCLK = 48kHz, MAS = 0. TA = TMIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
LINE INPUT PREAMP
Full-Scale Input VIN AVPGAIN_ = 0dB ! Vp-p
AVPGAIN_ = -6dB 1.4
PGAINA/PGAINB = 0x0 19 20 21
PGAINA/PGAINB = 0x1 13 14 15
PGAINA/PGAINB = 0x2 2 3 4
. . Ta = +25°C
Level Adjust Gain AVPGAIN_ (Note 5) PGAINA/PGAINB = 0x3 0 dB
PGAINA/PGAINB = 0x4 -4 -3 -2
PGAINA/PGAINB = 0x5,
0x6, Ox7 ! © =
AVPGAIN_ = +20dB 14.5 21 28
AVPGAIN_ = +14dB 20
Input Resistance RIN AVPGAIN = +3dB 20 kQ
AVpPGAIN_ = 0dB 7.5 10 14
AVPGAIN_ = -3dB 20
AVPGAIN_ = -6dB 20
) Ta = +25°C 18 20 22
Feedback Resistance RIN_FB  |[INAEXT/INBEXT = 1 kQ
TA = TMIN to TMAX 16 24
ADC LEVEL CONTROL
ADC Level Adjust Range AVaDCLVL |AVL/AVR = OxF to 0x0 (Note 5) -12 +3 dB
ADC Level Step Size 1 dB
ADC Gain Adjust Range AVADCGAIN |[AVLG/AVRG = 00 to 11 (Note 5) 0 18 dB
ADC Gain Adjust Step Size 6 dB
ADC DIGITAL FILTERS
VOICE MODE IIR LOWPASS FILTER (MODE1 = 0)
Passband Cutoff PLp Ripple limit cutoff 0.441 x fs Hy
-3dB cutoff 0.449 x fs
Passband Ripple f<fpLP -0.1 +0.1 dB
Stopband Cutoff fsLp 0.47 x fs Hz
(Slil(;pt)::g?d Attenuation f>foLp 74 4B
MK Maxim Integrated Products 9
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ELECTRICAL CHARACTERISTICS (continued)
(VAVDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RRec) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out loads (RLouT) connected from LOUTL or LOUTR to SPKLGND. RLOAD = RHP = =, RREC = o, ZSPK = e, CREF =
2.2uF, CmICBIAS = CREG = 1uF, CCIN-C1P = 1uF, CHPVDD = CHPVSS = 1uF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN =
0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB, AVADCGAIN = 0dB, AVPGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK
= 12.288MHz, LRCLK = 48kHz, MAS = 0. TA = TMIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS MIN TYP MAX |UNITS

VOICE MODE IIR HIGHPASS FILTER (MODE1 = 0)

AVFLT = 0x1 (Elliptical tuned for fs = 16kHz + 0.0161

217Hz notch) x fs

AVFLT = 0x2 (500Hz Butterworth tuned for fs = 0.0319

16kHz) x fs
Passband Cutoff f AVFLT = 0x3 (Elliptical tuned for fg = 8kHz + 217Hz 0.0321 Hy
(-3dB from Peak) AHPPB notch) x fs

AVFLT = 0x4 (500Hz Butterworth tuned for fg = 0.0632

8kHz) x fs

AVFLT = 0x5 (fs/240 Butterworth) O'S?SAB

AVFLT = 0x1 (Elliptical tuned for fs = 16kHz + 0.0139

217Hz notch) x fs

AVFLT = 0x2 (500Hz Butterworth tuned for fg = 0.0156

16kHz) x fs
Stopband Cutoff ‘ AVFLT = 0x3 (Elliptical tuned for fs = 8kHz + 217Hz | 0.0279 by
(-30dB from Peak) AHPSB 1 notch) x fs

AVFLT = 0x4 (500Hz Butterworth tuned for fg = 0.0312

8kHz) xfs

AVFLT = 0x5 (fs/240 Butterworth) 0.2?818
DC Attenuation DCATTEN |AVFLT # 000 90 dB
STEREO AUDIO MODE FIR LOWPASS FILTER (MODE1 = 1, DHF1 = 0, LRCLK < 50kHz)

Ripple limit cutoff 0.43 x fs
Passband Cutoff fPLP -3dB cutoff 0.48 x fs Hz

-6.02dB cutoff 0.5xfs
Passband Ripple f<fpLp -0.1 +0.1 dB
Stopband Cutoff fsLp 0.58xfs| Hz
Stopband Attenuation
(Note 6) f<fsLp 60 dB
ADC STEREO AUDIO MODE FIR LOWPASS FILTER (MODE1 = 1, DHF1 = 1, LRCLK > 50kHz)

Ripple limit cutoff 0.208 x f
Passband Cutoff fPLP PRI TR e0 XS Hz

-3dB cutoff 0.28 x fs
Passband Ripple f<fpLp -0.1 +0.1 dB
Stopband Cutoff fsLp 0.417 xfs| Hz
Stopband Attenuation f<fsLp 60 dB

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

(VAVDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RRec) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out loads (RLouT) connected from LOUTL or LOUTR to SPKLGND. RLOAD = RHP = =, RREC = o, ZSPK = e, CREF =
2.2uF, CmICBIAS = CREG = 1uF, CCIN-C1P = 1uF, CHPVDD = CHPVSS = 1uF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN =
0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB, AVADCGAIN = 0dB, AVPGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK
= 12.288MHz, LRCLK = 48kHz, MAS = 0. TA = TMIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

STEREO AUDIO MODE DC BLOCKING HIGHPASS FILTER (MODE1 = 1)

Egg%bﬁgfn%‘ggg fAHPPB  |AVFLT # 000 0'02?;25 Hz

DC Attenuation DCatten |AVFLT = 000 90 dB

MICROPHONE AUTOMATIC GAIN CONTROL

AGC Hold Duration AGCHLD = 0 °0 ms
AGCHLD = 11 400

) AGCATK =00 2

AGC Attack Time ms

AGCATK = 11 123
) AGCRLS = 000 0.078

AGC Release Time s
AGCRLS = 111 10

AGC Threshold Level AGCTH = 0x0 to OxF -3 +18 dB

AGC Threshold Step Size 1 dB

AGC Gain (Note 5) 0 20 dB

ADC NOISE GATE

NG Threshold Level ANTH = 0x3 to OxF, referred to 0dBFS -64 -16 dB

NG Attenuation (Note 5) 0 12 dB

ADC-TO-DAC DIGITAL SIDETONE (MODE = 0)

Sidetone Gain Adjust Range AVSTGA DVST = 0x01 05 dB
DVST = Ox1F -60.5

g:jeetone Gain Adjust Step > dB

Sidetone Path Phase Delay WHZ’ 0dB input, highpass filter | 8kHz 22 ms
disabled 16kHz 11

ADC-TO-DAC DIGITAL LOOP-THROUGH PATH

. fs = 48kHz, MCLK = 12.288MHz, MODE = 1

Dynamic Range (Note 4) DR (IS:IR audio), MIC to HP output, TA = +25°C 83 93 ds

Total Harmonic Distortion + f = 1kHz, fs = 48kHz, MCLK = 12.288MHz, MODE =

Noise THDN 14 (FIR audiSo), MIC to HP output 81 dB

DAC LEVEL CONTROL

DAC Attenuation Range AVDACATTN |DV_ = OxF to 0x0 (Note 5) -15 0 dB

DAC Attenuation Step Size 1 dB

DAC Gain Adjust Range AVDACGAIN |DV1G = 00 to 11 (Note 5) 0 18 dB

DAC Gain Adjust Step Size 6 dB
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ELECTRICAL CHARACTERISTICS (continued)
(VAVDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RRec) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out loads (RLouT) connected from LOUTL or LOUTR to SPKLGND. RLOAD = RHP = =, RREC = o, ZSPK = e, CREF =
2.2uF, CmICBIAS = CREG = 1uF, CCIN-C1P = 1uF, CHPVDD = CHPVSS = 1uF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN =
0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB, AVADCGAIN = 0dB, AVPGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK
= 12.288MHz, LRCLK = 48kHz, MAS = 0. TA = TMIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

MAX98089

RIhFE. MEEE N miRMLes,
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PARAMETER | symBoL | CONDITIONS MIN TYP MAX |UNITS

DAC DIGITAL FILTERS
VOICE MODE IIR LOWPASS FILTER (MODE1 = 0)

Ripple limit cutoff 0.448 x fs
Passband Cutoff fPLP 3dB cutoff 0451 x fs Hz
Passband Ripple f<fpLP -0.1 +0.1 dB
Stopband Cutoff fsLp 0.476 x fs Hz
(S[IE)?:Z?C‘ Attenuation f>foLp 75 a8
VOICE MODE IIR HIGHPASS FILTER (MODE1 = 0)

DVFLT = 0x1 (Elliptical tuned for fs = 16kHz + 0.0161

217Hz notch) x fs

DVFLT = 0x2 (500Hz Butterworth tuned for fs = 0.0312

16kHz) x fs
Passband Cutoff fDHPPB DVFLT = 0x3 (Elliptical tuned for fg = 8kHz + 217Hz 0.0321 Hy
(-3dB from Peak) notch) x fs

DVFLT = 0x4 (500Hz Butterworth tuned for fs = 0.0625

8kHz) x fs

DVFLT = 0x5 (fs/240 Butterworth) O'S?;'Z

DVFLT = 0x1 (Elliptical tuned for fs = 16kHz +

217Hz notch)( i ° 0.0139xfs

DVFLT = 0x2 (500Hz Butterworth tuned for fg =

okH2) ( S 0.0156 x fs
Stopband Cutoff fDHPSB  |DVFLT = Ox3 (Elliptical tuned for fs = 8kHz + 217Hz Hz
(-30dB from Peak) 0.0279 x fs

notch)

;)Q/:L_)T = 0x4 (500Hz Butterworth tuned for fg = 00312 x fs

DVFLT = 0x5 (fs/240 Butterworth) 0.0021 x fg
DC Attenuation DCATTEN |DVFLT = 000 85 dB
STEREO AUDIO MODE FIR LOWPASS FILTER (MODE1 = 1, DHF1/DHF2 = 0, LRCLK < 50kHz)

Ripple limit cutoff 0.43 x fg
Passband Cutoff fPLP -3dB cutoff 0.47 x fs Hz

-6.02dB cutoff 0.5xfs
Passband Ripple f<fpLp -0.1 +0.1 dB
Stopband Cutoff fsLp 0.58 x fs Hz
(%%?52?(1 Attenuation f>foLp 60 dB
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MAX98089
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ELECTRICAL CHARACTERISTICS (continued)

(VAVDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RRec) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out loads (RLouT) connected from LOUTL or LOUTR to SPKLGND. RLOAD = RHP = =, RREC = o, ZSPK = e, CREF =
2.2uF, CmICBIAS = CREG = 1uF, CCIN-C1P = 1uF, CHPVDD = CHPVSS = 1uF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN =
0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB, AVADCGAIN = 0dB, AVPGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK
= 12.288MHz, LRCLK = 48kHz, MAS = 0. TA = TMIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL | CONDITIONS | MIN TYP MAX |UNITS
STEREO AUDIO MODE FIR LOWPASS FILTER (MODE1 = 1, DHF1/DHF2 = 1 for LRCLK > 50kHz)
Ripple limit cutoff 0.24 x f
Passband Cutoff fPLP bpre Imr cu xS Hz
-3dB cutoff 0.31 x fs
Passband Ripple f<fpLP -0.1 +0.1 dB
Stopband Cutoff fsLp 0.477 xfs| Hz
Stopband Attenuation
(Note 6) f<fsLp 60 dB
STEREO AUDIO MODE DC BLOCKING HIGHPASS FILTER
Passband Cutoff 0.000104
(-3dB from Peak) fpHPPB  |DVFLT # 000 (DAI1), DCB2 = 1 (DAI2) x fs Hz
DC Attenuation DCATTEN |DVFLT = 000 (DAI1), DCB2 = 1 (DAI2) 90 dB
AUTOMATIC LEVEL CONTROL
Dual Band Lowpass Corner ALCMB = 1 5 KHz
Frequency
Dual Band Highpass Corner ALCMB = 1 5 KHz
Frequency
Gain Range 0 12 dB
Low-Signal Threshold ALCTH = 111 to 001 -48 -12 dBFS
) ALCRLS = 101 0.25
Release Time S
ALCRLS = 000 8
PARAMETRIC EQUALIZER
Number of Bands 5 Bands
Per Band Gain Range -12 +12 dB
Preattenuator Gain Range (Note 5) -15 0 dB
Preattenuator Step Size 1 dB
DAC TO RECEIVER AMPLIFIER PATH
Dynamic Range DR fs = 48kHz, f = 1kHz (Note 4) 96 dB
Output Offset Voltage Vos AVREC_ = -62dB, Ta = +25°C, WLP package only +0.5 +4 mV
L‘(’)tiZ'eHarmO”'C Distortion + | 1Hp4N  |f = 1kHz, PouT = 15mW, RREC = 320 70 63 | dB
VSPKLVDD = 2.8V to 5.5V, Ta = +25°C 64 75
f=217Hz, V = 200mVp- 80
Power-Supply Rejection Ratio PSRR RIPPLE eP dB
f = 1kHz, VRIPPLE = 200mVp-p 80
f = 10kHz, VRIPPLE = 200mVp-p 77
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MAX98089

RIhFE. MEEE N miRMLes,
E R FlexSound#& AR

ELECTRICAL CHARACTERISTICS (continued)

(VAVDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RRec) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out loads (RLouT) connected from LOUTL or LOUTR to SPKLGND. RLOAD = RHP = =, RREC = o, ZSPK = e, CREF =
2.2uF, CMmICBIAS = CREG = 1uF, CC1N-C1P = 1uF, CHPVDD = CHPVSS = 1uF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN =
0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB, AVADCGAIN = 0dB, AVPGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK
= 12.288MHz, LRCLK = 48kHz, MAS = 0. TA = TMIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Peak voltage, A-weighted, 32 | |15 shutdown 68
Click-and-Pop Level Kcp samples per second, AVREC = dBvV
0dB Out of shutdown -72
LINE INPUT TO RECEIVER AMPLIFIER PATH
Dynamic Range (Note 4) DR Referenced to full-scale output level 94 dB
Totlal Harmonic Distortion + THD+N 64 dB
Noise
Peak voltage, A-weighted, 32 Into shutdown -51
Click-and-Pop Level Kcp samples per second, AVREC = dBv
0dB Out of shutdown -49
RECEIVER AMPLIFIER
Output Power Pout RReC = 32Q, f = 1kHz, THD = 1% 92 mw
Full-Scale Output (Note 7) 1 VRMS
RECVOL = 0x00 -62
Volume Control (Note 5) AVREC a dB
RECVOL = Ox1F 8
+8dB to +6dB 0.5
+6dB to +0dB 1
Volume Control Step Size 0dB to -14dB 2 dB
-14dB to -38dB 3
-38dB to -62dB 4
Mute Attenuation f=1kHz 88 dB
R = 32Q 500
Capacitive Drive Capability No sustained oscillations REC pF
RREC = 100
DAC TO LINE OUT AMPLIFIER PATH
Dynamic Range (Note 4) DR fs = 48kHz, f = 1kHz 83 96 dB
Tot.al Harmonic Distortion + THD+N |f= 1kHz, RL = 1kQ 78 79 dB
Noise
LINE INPUT TO LINE OUT AMPLIFIER PATH
Dynamic Range (Note 4) DR Referenced to full-scale output level 92 dB
Tot.al Harmonic Distortion + THD+N |f= 1kHz, RL = 10kQ 76 dB
Noise
Full-Scale Output (Note 7) 2 Vp-p
Mute Attenuation f=1kHz 85 dB
Output Offset Voltage Vos AVREC_ = -62dB, TQFN package only +0.5 +4 mV
Capacitive Drive Capability No sustained oscillations, R = 1kQ 500 pF
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E R FlexSound#& AR

ELECTRICAL CHARACTERISTICS (continued)

(VAVDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RRec) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out loads (RLouT) connected from LOUTL or LOUTR to SPKLGND. RLOAD = RHP = =, RREC = o, ZSPK = e, CREF =
2.2uF, CmICBIAS = CREG = 1uF, CCIN-C1P = 1uF, CHPVDD = CHPVSS = 1uF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN =
0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB, AVADCGAIN = 0dB, AVPGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK
= 12.288MHz, LRCLK = 48kHz, MAS = 0. TA = TMIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
DAC TO SPEAKER AMPLIFIER PATH
L‘zz;HarmO”'C Distortion + | 1145 N {f = 1kHz, PouT = 200mW, Zspk = 80 + 68uH 68 dB
SPKL to SPKR and SPKR to SPKL,
Crosstalk POUT = 640mW, f = 1kHz -88 dB
Output Noise 53 uVRMS
Peak voltage, A-weighted, Into shutdown 65
Click-and-Pop Level Kcp 32 samples per second, dBvV
AVspk_ = 0dB Out of shutdown 66
MIC INPUT TO SPEAKER AMPLIFIER PATH
Dynamic Range (Note 4) DR Referenced to full-scale output level, AVspk_ = 0dB 82 dB
L‘jizleHarmO”'c Distortion + | 15 N [f = 1kHz, PouT = 200mW, RL = 8Q + 68uH 71 dB
Peak voltage, A-weighted, 32 Into shutdown 55
Click-and-Pop Level Kcp samples per second, AVSpK_ = dBV
0dB Out of shutdown 52
SPEAKER AMPLIFIER
f= 1kHz, VSPKLVDD = VSPKRVDD = 5.0V 2950
THD = 10%, VSPKLVDD = VSPKRVDD = 4.2V 2060
ZSPK = 4Q + VSPKLVDD = VSPKRVDD = 3.7V 1570
33pH VSPKLVDD = VSPKRVDD = 3.0V 1000
f = 1kHz, VSPKLVDD = VSPKRVDD = 5.0V 2320
THD = 1%, VSPKLVDD = VSPKRVDD = 4.2V 1620
ZSPK = 4Q + VSPKLVDD = VSPKRVDD = 3.7V 1240
33pH V =V = 3.0V 785
Output Power POUT SPKLVDD = VSPKRVDD W
f = 1kHz, VSPKLVDD = VSPKRVDD = 5.0V 1730
THD = 10%, VSPKLVDD = VSPKRVDD = 4.2V 1210
ZSPK = 8Q + VSPKLVDD = VSPKRVDD = 3.7V 930
68uH VSPKLVDD = VSPKRVDD = 3.0V 600
f= 1kHz, VSPKLVDD = VSPKRVDD = 5.0V 1365
THD = 1%, VSPKLVDD = VSPKRVDD = 4.2V 955
ZSPK = 8Q + VSPKLVDD = VSPKRVDD = 3.7V 735
68uH VSPKLVDD = VSPKRVDD = 3.0V 475
Full-Scale Output (Note 7) 2 VRMS
SPVOLL/SPVOLR = 0x00 -62
Volume Control AV Note 5 dB
Y sPr|( ) SPVOLL/SPVOLR = Ox1F 8

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

(VAVDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RRec) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out loads (RLouT) connected from LOUTL or LOUTR to SPKLGND. RLOAD = RHP = =, RREC = o, ZSPK = e, CREF =
2.2uF, CmICBIAS = CREG = 1uF, CCIN-C1P = 1uF, CHPVDD = CHPVSS = 1uF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN =
0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB, AVADCGAIN = 0dB, AVPGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK
= 12.288MHz, LRCLK = 48kHz, MAS = 0. TA = TMIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

£ B FlexSound#z K

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
+8dB to +6dB 0.5
+6dB to +0dB 1
Volume Control Step Size 0dB to -14dB 2 dB
-14dB to -38dB 3
-38dB to -64dB 4
Mute Attenuation f=1kHz 86 dB
Output Offset Voltage Vos AVspk_ = -61dB, Ta = +25°C +0.5 +3 mV
EXCURSION LIMITER
Upper Corner Frequency DHPUCF = 001 to 100 400 1000 | Hz
Range
Lower Corner Frequency DHPLCF =01 to 10 400 Hz
DHPUCF = 000 (fixed mode) 100
Biauad Min c DHPUCF = 001 200
iquad Minimum Corner DHPUCE = 010 300 Hz
Frequency
DHPUCF = 011 400
DHPUCF = 100 500
ZSPK = 8Q + 68uH, DHPTH = 000 0.34
Threshold Voltage VsSPKLVDD = VSPKRVDD = 5.5V, Vp
AVspk_ = 8dB DHPTH = 111 0.95
. ALCRLS = 101 0.25
Release Time S
ALCRLS = 000 4
POWER LIMITER
Attenuation -64 dB
ZSPK = 8Q + 68uH, PWRTH = Ox1 0.08
Threshold VSPKLVDD = VSPKRVDD = 5.5V, W
AVspk_ = 8dB PWRTH = OxF 1.23
Time Constant 1 t PWRTT = Ox1 05 S
|
PWRT  [pWRT1 = OxF 8.7
) PWRT2 = 0x1 to OxF 0.5 .
Time Constant 2 tPWR2 min
PWRT2 = OxF 8.7
Weighting Factor KPWR PWRK = 000 to 111 12.5 100 Y%
DISTORTION LIMITER
) ) o THDCLP = 0x1 <1
Distortion Limit %
THDCLP = OxF 24
_ THDT1 = 000 0.76
Release Time Constant S
THDT1 = 111 6.2

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

(VAVDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RRec) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out loads (RLouT) connected from LOUTL or LOUTR to SPKLGND. RLOAD = RHP = =, RREC = o, ZSPK = e, CREF =
2.2uF, CmICBIAS = CREG = 1uF, CCIN-C1P = 1uF, CHPVDD = CHPVSS = 1uF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN =
0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB, AVADCGAIN = 0dB, AVPGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK
= 12.288MHz, LRCLK = 48kHz, MAS = 0. TA = TMIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | symsoL | CONDITIONS MIN TYP MAX |UNITS
DAC TO HEADPHONE AMPLIFIER PATH
Master or slave mode 101
) Slave mode 97
Dynamic Range (Note 4) DR fs = 48kHz dB
Low power mode, %5 97
Ta = +25°C
ic Di i RHp = 16Q -84 -64
Totlal Harmonic Distortion + THD4N  |f = 1kHz, POUT = 20mW HP dB
Noise RHyp = 32Q -85
HPL to HPR and HPR to HPL, Pout = 5mW,
Crosstalk f = 1kHz, Rup = 320 -92 dB
VavDD = VpvDD = 1.65V to 2.0V 46 54
f=217Hz, VRIPPLE = 200mVp-p, 70
AVHp_ = 0dB
Power-Supply Rejection Ratio PSRR f = 1kHz, VRIPPLE = 200mVp-p, dB
63
AVHP_ = 0dB
f = 10kHz, VRIPPLE = 200mVp-p, 43
AVHP_ = 0dB
MODE = 0 (voice) 8kHz 2.2
1kHz, 0dB input, highpass |MODE = 0 (voice) 11
' i 16kHz '
DAC Path Phase Delay filter dl.sa.lble.d measured ms
from digital input to analog |MODE = 1 (music)
output 8kHz 4.5
MODE = 1 (music)
48kHz 0.76
Gain Error 1 5 %
Channel Gain Mismatch 1 %
Peak Voltage, A-Weighted, Into shutdown -62
Click-and-Pop Level Kcp 32 samples per second, dBvV
AVHP_ = 0dB Out of shutdown -63
LINE INPUT TO HEADPHONE AMPLIFIER PATH
Tot.al Harmonic Distortion + THD+N |V = 1Vp.p, f =1kHz, Rup = 320 81 dB
Noise
Dynamic Range (Note 4) 92.5 dB
Peak voltage, A-weighted, Into shutdown -62
Click-and-Pop Level Kcp 32 samples per second, dBvV
AVHp_ = 0dB Out of shutdown -63
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ELECTRICAL CHARACTERISTICS (continued)

(VAVDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RRec) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out loads (RLouT) connected from LOUTL or LOUTR to SPKLGND. RLOAD = RHP = =, RREC = o, ZSPK = e, CREF =
2.2uF, CmICBIAS = CREG = 1uF, CCIN-C1P = 1uF, CHPVDD = CHPVSS = 1uF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN =
0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB, AVADCGAIN = 0dB, AVPGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK
= 12.288MHz, LRCLK = 48kHz, MAS = 0. TA = TMIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
HEADPHONE AMPLIFIER
RHP = 32Q 30
Output Power PouTt f=1kHz, THD = 1% mwW
RHyp = 16Q 38
Positive Charge-Pump Output HPVDD VouTt < VpvDD X 0.2V, RHP = PVDD/2 Y
Voltage VouT > VPvDD X 0.2V, RHP = o PVDD
Negative Charge-Pump HPVSS VouTt < VpvDD X 0.2V, RHP = < -PVDD/2 v
Output Voltage VouT > VPvDD x 0.2V, RHP = e -PVDD
Output Voltage Threshold
(Output Voltage at which
the Charge Pump Switches B +PVDD
Modes; VOUT Rising; Vi |RL= x0.2 v
Transition from Split to Invert
Mode)
Full-Scale Output (Note 7) 1 VRMS
HPVOL_ = 0x00 -67
Volume Control AVHP_  [(Note 5) dB
HPVOL_ = Ox1F +3
+3dB to +1dB 0.5
+1dB to -5dB 1
Volume Control Step Size -5dB to -19dB 2 dB
-19dB to -43dB 3
-43dB to -67dB 4
Mute Attenuation f=1kHz 100 dB
Ta = +25°C +0.1 +1
Output Offset Voltage Vos AVHP_=-67dB mV
TA = TMIN to TMAX +3
. ) . ) o RHp = 32Q 500
Capacitive Drive Capability No sustained oscillations pF
RHP = o 100
SPEAKER BYPASS SWITCH
. IspkL = 100mA, SPKBYP = 1,
On-Resistance R = 2.8 Q
ON VRXIN_ = [0V, VSPKLVDD]
. VIN = 2Vp-p, VCM = VSPKLVDD/2, |Rg = 10Q 60
Lcc’)tgleHarmO”'C Distortion + | 115N | Zspk = 80 + 68yH, f = 1kHz, dB
SPKBYP = 1 Rs = 0Q 60
' VIN = 2Vp-p, VCM = VSPKLVDD/2,
Off-Isolation 75PK = 8Q + 68UH, f = TkHz 96 dB
VRXIN_ = [0V, VSPKLVDD],
Off-Leakage Current - -20 20 A
9 VspKL_ = [VSPKLVDD, OV] i H

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

(VAVDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RRec) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out loads (RLouT) connected from LOUTL or LOUTR to SPKLGND. RLOAD = RHP = =, RREC = o, ZSPK = e, CREF =
2.2uF, CmICBIAS = CREG = 1uF, CCIN-C1P = 1uF, CHPVDD = CHPVSS = 1uF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN =
0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB, AVADCGAIN = 0dB, AVPGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK
= 12.288MHz, LRCLK = 48kHz, MAS = 0. TA = TMIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RECEIVER BYPASS SWITCH

IRECP = 100mA, RECBYP = 1, VRECN = [0V,

On-Resistance R 2 Q
ON VSPKLVDD]
Total Harmonic Distortion + THD4N VIN = 2Vp-p, VCM = VSPKLVDD/2, ZSPK = 8Q + 60 %
Noise 68pH, f = 1kHz, RECBYP = 1, Rg = 0Q ?
' VIN = 2Vp-p, VCM = VSPKLVDD/2, ZSPK = 8Q +
Off-Isolation 68uH, f = 1kHz 84 dB
Off-Leakage Current VRECP = [0V, VSPKLVDD]. VRECN = -15 +15 pA

[VSPKLVDD, 0V]

JACK DETECTION

092x  095x  098x

MICBIAS enabled
) VMICBIAS VMICBIAS VMICBIAS
JACKSNS High Threshold VTHA \%

MICBIAS disabled 0.92x  095x  0.98x
VSPKLVDD VSPKLVDD VSPKLYDD!
006x 0.10x 0.17x

MICBIAS enabled
VMICBIAS VMICBIAS VMICBIAS
JACKSNS Low Threshold VTH2 V

MICBIAS disabled 0.06x 0.10x 0.17x
VSPKLVDD VSPKLVDD VSPKLVDD

JACKSNS Sense Voltage MICBIAS disabled, JDWK = 1 3.65 3.7

JACKSNS Sense Resistance RseNSE | MICBIAS disabled, JDWK =0 1.6 2.4 29 kQ

JACKSNS Weak Pullup Current lwPU MICBIAS disabled, JDWK = 1 2 5 9.5 pA

JACKSNS Deglitch Period tGLITCH JDEB = 00 2 ms
JDEB = 11 200

BATTERY ADC

Input Voltage Range 2.6 5.6 \

LSB Size 0.1 \

DIGITAL INPUT/OUTPUT CHARACTERISTICS

(VAvDD = VPvDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVYDD = VSPKRVDD = 3.7V, Ta = +25°C, unless otherwise noted.)
(Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
MCLK
Input High Voltage ViH 1.2 Vv
Input Low Voltage ViL 0.6 Y
Input Leakage Current IIH, L VpvDD = 2.0V, VIN = 0V, 5.5V; Ta = +25°C -1 +1 pA
Input Capacitance 10 pF
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DIGITAL INPUT/OUTPUT CHARACTERISTICS (continued)

(VAavDD = VPvDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V, Ta = +25°C, unless otherwise noted.)

MAX98089
RIhFE. LA FEIMRFELES,

£ B FlexSound#z K

(Note 1)
PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX UNITS
SDINS1, BCLKS1, LRCLKS1—INPUT
. 0.7 x
Input High Voltage VIH DVDDS1 Vv
0.29 x
Input Low Voltage ViL DVDDS1 v
Input Hysteresis 200 mV
Input Leakage Current IIH, IL |VDvDDS1 = 3.6V, VIN = 0V, 3.6V; TA = +25°C -1 +1 HA
Input Capacitance 10 pF
BCLKS1, LRCLKS1, SDOUTS1—OUTPUT
Output Low Voltage VoL VbvbDs1 = 1.65VY, oL = 3mA 0.4 V
Output High Voltage VOoH Vpvpps1 = 1.65Y, IoH = 3mA DY%EZS1 Vv
VDvDD = 2.0V, VIN = 0V, 5.5V; Ta = +25°C,
Input Leakage Current IIH, L high-impedance state -1 +1 uA
SDINS2, BCLKS2, LRCLKS2—INPUT
. 0.7 x
Input High Voltage VIH DVDDS?2 \
0.29 x
Input Low Voltage ViL DVDDS2 \
Input Hysteresis 200 mV
Input Leakage Current I, I | Vpvpbs2 = 3.6V, VIN = 0V, 3.6V, Ta = +25°C -1 +1 pA
Input Capacitance 10 pF
BCLKS2, LRCLKS2, SDOUTS2—OUTPUT
Output Low Voltage VoL VpvpDs2 = 1.65V, oL = 3mA 0.4 Vv
Output High Voltage VoH VbvpDs2 = 1.65V, IoH = 3mA DY%D482 Vv
VDvDD = 2.0V, VIN = 0V, 5.5V; Ta = +25°C,
Input Leakage Current IIH, i high-impedance state -1 +1 uA
SDA, SCL—INPUT
Input High Voltage v 0-7x v
P g g IH DVDD
0.3 x
Input Low Voltage ViL DVDD Vv
Input Hysteresis 210 mV
Input Leakage Current IIH, I |VpvbD = 2.0V, VIN = 0V, 5.5V; Ta = +25°C -1 +1 uA
Input Capacitance 10 pF
SDA, IRQ—OUTPUT
Output High Current IOH VouT = 5.5V, Ta = +25°C 1 mA
0.2 x
Output Low Voltage VoL VpvpD = 1.65V, loL = 3mA DVDD V

MAXIN
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(VAavDD = VPvDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V, Ta = +25°C, unless otherwise noted.)

(Note 1)
PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX UNITS
DIGMICDATA—INPUT
. 0.65 x
Input High Voltage VIH DVDD Vv
0.35 x
Input Low Voltage ViL DVDD Vv
Input Hysteresis 125 mV
Input Leakage Current IIH, L VpvDD = 2.0V, VIN = 0V, 2.0V; Ta = +25°C -25 +25 A
Input Capacitance 10 pF
DIGMICCLK—OUTPUT
Output Low Voltage VoL VbvpD = 1.65V, loL = TmA 0.4 Y
Output High Voltage VOH VDvDD = 1.65V, loH = TmA D\ng ) %

INPUT CLOCK CHARACTERISTICS

(VAvDD = VPvDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V, TAa = +25°C, unless otherwise noted.)

(Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
MCLK Input Frequency fMCLK 10 60 MHz
MCLK Input Duty Cycle PSCLK = 01 40 50 €0 %
put By &y PSCLK = 10 or 11 30 70 °
Maximum MCLK Input Jitter 100 PSRMS
DHF_=0 8 48
LRCLK Sample Rate (Note 8) kHz
DHF_ = 1 48 9
DAI1 LRCLK Average Frequency FREQ1 = 0x8 to OxF 0 0 o
Error (Note 9) FREQ1 = 0x0 -0.025 +0.025 °
DAI2 LRCLK Average Frequency -0.025 +0.025 %
Error (Note 9)
Rapid lock mod 2 7
PLL Lock Time aplc e mode ms
Nonrapid lock mode 12 25
Maximum LRCLK Jitter to Maintain 100 ns
PLL Lock
Soft-Start/Stop Time 10 ms
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AUDIO INTERFACE TIMING CHARACTERISTICS

(VAavDD = VPvDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSpPkLVDD = VSPKRVDD = 3.7V, TA = +25°C, unless otherwise noted.)

(Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
BCLK Cycle Time tBCLK Slave mode 90 ns
BCLK High Time tBCLKH Slave mode 20 ns
BCLK Low Time tBCLKL Slave mode 20 ns
BCLK or LRCLK Rise and Fall Time R, tF Master mode, CL = 15pF ns
SDIN to BCLK Setup Time tSETUP 20 ns
LRCLK to BCLK Setup Time tSYNCSET |Slave mode 20 ns
SDIN to BCLK Hold Time tHOLD 20 ns
LRCLK to BCLK Hold Time tSYNCHOLD |Slave mode 20 ns
Minimum Delay Time from LSB
BCLK Falling Edge to tHIzouT |Master mode, TDM_ = 1 42 ns
High-Impedance State
LRCLK Rising Edge to SDOUT B B B
MSB Delay tsyNCTX  |CL = 30pF, TDM_ =1, FSW_ =1 50 ns
BCLK to SDOUT Del t CL = 30pF LM = 1. BCLK rising edge 20 ns
o} ela =
y CLKTX L p TOM_ =0 50
TDM_ =1 -15 +15
Delay Time from BCLK to LRCLK | t Master 08 ns
y CLKSYNC | e TOM. = 0 8 X
tBCLKL
Delay Time from LRCLK to BCLK Master
After LSB tENDSYNC mode TDM_=1,FSW_=1 20 ns
. tBCLK .
e g™ t - ]
BOLK R‘»‘: -+ 1 BOLK BCLKHW BCLKL
ooy N/ N L\ (INPUT) \_/
(CLKSYNG ) it tSYNGSET |
LRCLK ; ¥ I LRCLK ; : :
(OUTPUT) L Hi (INPUT) L Hi
> < tizouT IOLKTX B~} <= | > < tizouT ICLKTX B~ <=
SDOUT 1 1 ; SDOUT 1 1 ‘
outeun) B X HI-Z X M8 X ourpury 8 X HI-Z X msB X
¢+ SETUP | tHOLD ! ¢+ 1SETUP ¢ tHOLD !
SDIN iy SDIN it ey
(npUT) 58 X X w8 X (npUT) __1SB X X M X
MASTER MODE SLAVE MODE

A 1. Non-TDM 47 # 0 61 5 E(TDM_ = 0)
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o {BCLK
- R {BCLKH ~—P-<a—3> o LKL
pokouteuy — N\ /- N/ N/ N\ /  swmeuwn N\ /N / N/ N/
(CLKSYNG B> & B i< lcLKSYING ICSET g toncHoL :
LRCLK (UTPUT) __/—\ LRCLK (INPUT) N\
tHiZoUT _» - tcmx—»} 4— HIZ0UT _» - 1CLKTX—>§ A—
SDOUT(OUTPUT)  LsB X HI-Z X msB X X SDOUT(OUTPUT)  LsB X HI-Z X M8 X X
VISETUP | tHOLD ! VISETUP ¢ tHOLD !
e Bt <P
SDIN(NPUT) — 1sB X X wse X X SDN(NPUT) 1B X X msB X X
MASTER MODE SLAVE MODE
E2. TDME## 0 8¢ /5 E(TDM_ = 1, FSW_ = 0)
1BOLK
{BOLKH ~<a—<— LKL
BCLK (OUTPUT) ‘ / LY / BCLK (INPUT) \ ‘ / \
teNDSYNG, > i< oLk

LRCLK (OUTPUT) \ / LRCLK (INPUT)

HZOUT B SYNCTX P :‘“tCLKIX»f . HZOUT B ‘ }
SDOUT (OUTPUT) ~ [sB X HI-Z X mss X X sDOUT(OUTPUT)  LSB X HI-Z X mss X | X

+SETUP ¢+ tHOLD ! +tSETUP ¢ tHOLD ¢
B <

SDIN(NPUT) — [sB X X wss_ X X SDIN(NPUT)  LSB X X wse X X

MASTER MODE SLAVE MODE

ISYNCTX —B> i LCLKTX |
E —»

&3 TDME#i# 00 FE(TDM_ =1, FSW_=1)

DIGITAL MICROPHONE TIMING CHARACTERSTICS

(VAVDD = VHPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V, Ta = +25°C, unless otherwise noted.)
(Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

MICCLK = 00 PCLK/8
MICCLK = 01 PCLK/6

DIGMICCLK Frequency fmiccLK MHz
MICCLK = 10 64 x

fLRCLK

DIGMICDATA to DIGMICCLK .

Setup Time tsu,mic  |Either clock edge 20 ns

DIGMICDATA to DIGMICCLK .

Hold Time tHD,MIC  |Either clock edge 0 ns
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— 1/IMICCLK ——>!
HHomic tsuic ! :
o T
: \ "tHp,mic | tsu,mic !

LEFT >< RIGHT >< LEFT >< RIGHT X

B4 HFEmNNFE

I2C TIMING CHARACTERISTICS

(VavpD = VpPvDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V, TA = +25°C, unless otherwise noted.)
(Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Serial-Clock Frequency fseL g;iranteed by SCL pulse-width low and 0 400 KHz
Bus Free Time Between STOP and i 13 S
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 us
Setup Time for a Repeated START
Condition 1SU.STA 0.6 us
Data Hold Time tHD,DAT |RPU = 475Q, CB = 100pF, 400pF 0 900 ns
Data Setup Time tSU,DAT 100 ns
SDA and SCL Receiving Rise Time tR (Note 10) 02?(;8 300 ns

o ) 20 +
SDA and SCL Receiving Fall Time tF (Note 10) 0.1Cg 300 ns
SDA Transmitting Fall Time tF Rpu = 475Q, Cp = 100pF, 400pF (Note 10) 0200558 250 ns
Setup Time for STOP Condition tsU,STO 0.6 us
Bus Capacitance Cs Guaranteed by SDA transmitting fall time 400 pF
Pulse Width of Suppressed Spike tsp 0 50 ns
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I2C TIMING CHARACTERISTICS (continued)

(VAavDD = VPvDD = VDVDD = VDVDDS1 = VDvDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V, TA = +25°C, unless otherwise noted.)

(Note 1)

= N\ A . .
3 - i : N <t 5

i — - : ISUSTAI ¥ | lBUF

o w U B R S R e | |

P > tippar R ¥ t5UST0 3

scL LN i i : i
: ! - : ; |

HoSTA—B e ) b : | |

i R tF A | '

START CONDITION REPEATED START CONDITION STOP START
CONDITION ~ CONDITION

&5, 2C# 0 815 &

Note 1: The IC is 100% production tested at Ta = +25°C. Specifications over temperature limits are guaranteed by design.

Note 2: Analog supply current = IAvDD + IHPVDD. Speaker supply current = ISPKLVDD + ISPKRVDD. Digital supply current = IpvDD
+ IDVDDS1 + IDVDDS2.

Note 3: Clocking all zeros into the DAC.

Note 4: Dynamic range measured using the EIAJ method. -60dBFS, 1kHz output signal, A-weighted and normalized to 0dBFS.
f = 20Hz to 20kHz.

Note 5: Gain measured relative to the 0dB setting.

Note 6: The filter specification is accurate only for synchronous clocking modes, where NI is a multiple of 0x1000.

Note 7: 0dBFS for DAC input. 1Vp-p for INA/INB inputs.

Note 8: LRCLK may be any rate in the indicated range. Asynchronous or noninteger MCLK/LRCLK ratios may exhibit some full-
scale performance degradation compared to synchronous integer related MCLK/LRCLK ratios.

Note 9: In master-mode operation, the accuracy of the MCLK input proportionally determines the accuracy of the sample clock rate.

Note 10: Cp is in pF.

IhiE

(VAVDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V, MAS = 0.)

MODE IavDD IPvDD IISS '::{_33; Ipvbb I?;’\?:;;; POWER DYNAMIC
(mA) (mA) (mA) (mA) (mA) (mWw) RANGE (dB)
Playback to Headphone Only
DAC Playback 48kHz Stereo HP
DAC = HP
Low power mode, 24-bit, music 1.25 0.47 0.00 1.35 0.01 5.55 97
filters, 256Fs
DAC Playback 48kHz Stereo HP
DAC = HP
Low power mode, 24-bit, music 1.25 1.81 0.00 1.56 0.01 8.32 97
filters, 256Fs, 0.1mW/channel,
RHp = 32Q
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IHFE(4E)

(VAVDD = VPvDD = VDVDD = VDVDDS1 = VDvDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V, MAS = 0.)

MODE

IAvDD
(mA)

IpvDD
(mA)

ISPKVDD +
ISPKLVDD
(mA)

IpvDD
(mA)

IDvDDS1 +
IDVDDS2
(mA)

POWER
(mWw)

DYNAMIC
RANGE (dB)

DAC Playback to Headphone

DAC Playback 48kHz Stereo HP
DAC = HP
24-bit, music filters, 256Fs

2.04

1.27

0.00

1.53

0.01

8.72

101

DAC Playback 48kHz Stereo HP
DAC = HP

24-pbit, music filters, 256Fs, 0. 1mW/
channel, RHp = 32Q

2.04

2.11

0.00

1.74

0.01

10.63

101

DAC Playback 44.1kHz Stereo HP
DAC = HP
24-bit, music filters

2.03

1.27

0.00

1.41

0.01

8.46

101

DAC Playback 44.1kHz Stereo HP
DAC = HP

Low power mode, 24-bit, music
filters

1.25

0.47

0.00

1.25

0.01

5.34

98

DAC Playback 8kHz Stereo HP
DAC = HP
16-bit, voice filters

2.04

1.27

0.00

1.07

0.00

7.89

96

DAC Playback 8kHz Stereo HP
DAC = HP
16-bit, low power mode, voice filters

1.26

0.47

0.00

0.90

0.00

4.72

96

DAC Playback 8kHz Mono HP
DAC = HP
16-bit, low power mode, voice filters

0.77

0.29

0.00

0.79

0.00

3.33

98

Line Playback Stereo HP
INA = HP
Single-ended inputs

2.40

1.27

0.00

0.02

0.00

6.67

95

DAC Playback to Class D Speaker

DAC Playback 48kHz Stereo SPK
DAC = SPK
24-bit, music filters

2.31

0.00

6.33

214

0.01

31.44

92
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IhFE(%E)
(VAVDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V, MAS = 0.)
MODE IAVDD IPVDD 'E':»KK\[?BJ IDVDD '?;’3;;;; POWER | DYNAMIC

(mA) (mA) (mA) (mA) (mA) (mW) RANGE (dB)
DAC Playback 48kHz Mono SPK
DAC = SPK 1.35 0.00 3.23 1.84 0.01 17.69 92
24-bit, music filters
Line Playback Mono SPK
INA = SPKL 1.01 0.00 3.24 0.03 0.00 13.83 93
Differential inputs
Full Duplex
Full-Duplex 8kHz Mono RCV
MIC1 = ADC Record = 93
DAC = REC 6.32 0.00 1.54 1.24 0.01 19.33 Playback = 94
16-bit, voice filters
Full-Duplex 8kHz Stereo HP
MIC1/2 = ADC Record = 93
DAC = HP 11.19 1.27 0.48 1.28 0.01 26.43 Playback = 96
16-bit, mixer, voice filters
Full-Duplex 8kHz Stereo HP
MIC1/2 = ADC Record = 93
DAC = HP 712 0.47 0.48 1.10 0.02 17.44 Playback = 96
16-bit, low power mode, voice filters
Line Record
Line Stereo Record 48kHz
INA = ADC 6.19 0.00 0.20 1.31 0.15 14.47 91
24-bit, low power, music filters
Line Stereo Record 48kHz
INA = ADC 5.69 0.00 0.20 1.31 0.12 13.53 93

Direct pin input, 24bit, low power,
music filters
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BT (E451%

(VAvVDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (ZSPk) connected between
SPK_P and SPK_N. Receiver load (RREC) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out (RLouT) connected from LOUTL or LOUTR to SPKLGND, CRreF = 2.2uF, CmICBIAS = CREG = 1uF, CCIN-C1P =
1uF, CHPVDD = CHPVSS = 1uF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN = 0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB,
AVADCGAIN = 0dB, AVPGAIN_ = 0dB, AVHp_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK = 12.288MHz, LRCLK = 48kHz, MAS = 1. TA

= +25°C, unless otherwise noted.)

TOTAL HARMONIC DISTORTION PLUS
NOISE vs. FREQUENCY (MIC TO ADC)

EFEMNEADC

TOTAL HARMONIC DISTORTION PLUS
NOISE vs. FREQUENCY (MIC TO ADC)

TOTAL HARMONIC DISTORTION PLUS
NOISE vs. FREQUENCY (MIC TO ADC)

0 T 5 BRULLLLL UL g 0 ULLLLLSURUIL B
10 | MCLK = 13MHz H 10 | MCLK = 13MHz 3 10 | MCLK =12.288MHz H
LRCLK = 8kHz g LRCLK = 44.1kHz g LRCLK = 48kHz g
-20 |- FREQ MODE E -20 | PLLMODE = -20 |-NI MODE E
30 |Vin=1Vpp _ ViN=1Vp-p 30 LVin=1Vpp
g AViiceRe_ = 0dB g 30 [AVmicrre_=0dB g AViiicpRe_ = 0dB
o -40 o o -40
= = -40 =
= 50 = = 50
= Z 50 v =
':,D_: 60 E . Wi E -60
-70 P -70
-80 70 ) A -80
0l -
-90 -80 -90
-100 -90 -100
10 100 1k 10k 10 100 1k 10k 100k 10 100 1k 10k 100k
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
TOTAL HARMONIC DISTORTION PLUS TOTAL HARMONIC DISTORTION PLUS TOTAL HARMONIC DISTORTION PLUS
NOISE vs. FREQUENCY (MIC TO ADC) NOISE vs. FREQUENCY (MIC TO ADC) NOISE vs. FREQUENCY (MIC TO ADC)
0 IR = 0 I T T I 8 0 BRI I g
10 | MCLK = 12.288MHz H 10 | MCLK = 13MHz H 10 | MCLK = 13MHz H
LRCLK = 96kHz g LRCLK = 8kHz g LRCLK = 8kHz g
-20 |-NIMODE E -20 |- FREQ MODE E -20 |- FREQ MODE E
30 | Vin=1Vp-p _ 30 ViN=0.1Vp-p _ 30 | Vin=0.032Vp-p
= AVMIcPRE_=0dB = AVMICPRE_=+20dB = AVMICPRE_=+30dB
o 40 o 40 o 40
= = =
£ 50 £ 50 £ 50
= = =
E -60 E -60 E -60
70 70 70 L
-80 -80 / -80
D
-90 -90 -90
-100 -100 -100
10 100 1k 10k 100k 10 100 1k 10k 10 100 1k 10k
FREQUENCY (Hz) FREQUENCY (H2) FREQUENCY (Hz)
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HE T (EHFIE(£)

(VAvVDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (ZSPk) connected between
SPK_P and SPK_N. Receiver load (RREC) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out (RLouT) connected from LOUTL or LOUTR to SPKLGND, CReF = 2.2uF, CmicBIAS = CREG = 1uF, CCiN-C1P =
1uF, CHPVDD = CHPVSS = 1uF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN = 0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB,
AVADCGAIN = 0dB, AVPGAIN_ = 0dB, AVHp_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK = 12.288MHz, LRCLK = 48kHz, MAS = 1. TA
= +25°C, unless otherwise noted.)

COMMON-MODE REJECTION POWER-SUPPLY REJECTION RATIO
GAIN vs. FREQUENCY (MIC TO ADC) RATIO vs. FREQUENCY (MIC TO ADC) vs. FREQUENCY (MIC TO ADC)
10 5 90 T T T % 120 T T T TTTThT T %
£ AVpre = 20dB £ RIPPLE ON SPKLVDD, SPKRVDD £
0 g 80 g g
A g 8 100 N!J + | I g
-10 MODE = 1 : 70 S M~ ™ E
= * B By TN~
= 2 A
= 0 60 AVpRe = 30dB 80 RIPPLE ON AVDD, DVDD, HPVDD 1T
S 30 ) = v
o | = 50 =2
= MODE = 0 £ ] 4 g " i
Z 50 | — s AVpRe = 008 = MCLK = 12.288MHz ™
= | MCLK=13MHz 30 FMeLK < 13tz 40 | LRCLK = 48kHz
S 60 [-LRCLK=8kH: NI MODE
FREQ MODE o0 | LRCLK=8ctz
0 FREQ MODE | AVMicPRE = 0dB
o | =1 o Ln-1ver 2 T on=1F
) AVmiceRe_=0dB CiN=1pF VRIPPLE = 200mVp-p
90 [ 0 0 LU i
10 100 1k 10k 10 100 1 10k 10 100 1k 10k 100k
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
FFT, 0dBFS (MIC TO ADC) FFT, -60dBFS (MIC TO ADC) FFT, 0dBFS (MIC TO ADC)
20 ; - 0 —_— 20 ‘ o
MCLK = 13MHz é MCLK = 13MHz é MCLK = 13MHz é
0 LROLK = 8kHz |5 -20 LRCLK = 8kHz 0 LRCLK = 44.1kHz 12
-20 FREQ MODE 4= 40 FREQ MODE |2 PLL MODE |2
" AVmicPRe = 0dB | = AVmicPRe_ = 0dB - -20 AVicPRE. = 0B |
3 4 s ™ g CN=ThF
w w -80 L
S 80 =) S 60
Z -100 = 7100 T 4
420 e =120 P A i e = | l
-100 J | N 1]
1 I = il
160 -160 -120
-180 -180 -140
0 1 2 3 4 0 500 1k 15k 2k 25k 3k 35k 4k 0 5 10 15 20
FREQUENCY (kHz) FREQUENCY (Hz) FREQUENCY (kHz)
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(VAvDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (ZsPk) connected between
SPK_P and SPK_N. Receiver load (RReC) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out (RLouUT) connected from LOUTL or LOUTR to SPKLGND, CReF = 2.2uF, CmICcBIAS = CREG = 1uF, CCIN-C1P =
1uF, CHPVDD = CHPVSS = 1pF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN = 0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB,
AVADCGAIN = 0dB, AVpGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK = 12.288MHz, LRCLK = 48kHz, MAS = 1. Ta
= +25°C, unless otherwise noted.)

FFT, -60dBFS (MIC TO ADC) FFT, 0dBFS (MIC TO ADC)
0 T 2 20 — T T T T =
MCLK =13MHz |5 MCLK = 12.288MHz Jé
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(VavDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLYDD = VSPKRVDD = 3.7V. Speaker loads (ZspK) connected between
SPK_P and SPK_N. Receiver load (RReC) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out (RLouUT) connected from LOUTL or LOUTR to SPKLGND, CReF = 2.2uF, CmICcBIAS = CREG = 1uF, CCIN-C1P =
1uF, CHPVDD = CHPVSS = 1pF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN = 0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB,
AVADCGAIN = 0dB, AVpGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK = 12.288MHz, LRCLK = 48kHz, MAS = 1. Ta
= +25°C, unless otherwise noted.)

ADC ENABLE /DISABLE RESPONSE
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(VavDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RReC) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out (RLouT) connected from LOUTL or LOUTR to SPKLGND, CReF = 2.2uF, CmicBIAS = CREG = 1uF, CCIN-C1P =
1uF, CHPVDD = CHPVSS = TpF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN = 0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB,
AVADCGAIN = 0dB, AVpGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK = 12.288MHz, LRCLK = 48kHz, MAS = 1. Ta
= +25°C, unless otherwise noted.)

ZANZEADC
TOTAL HARMONIC DISTORTION PLUS TOTAL HARMONIC DISTORTION PLUS TOTAL HARMONIC DISTORTION PLUS NOISE
NOISE vs. FREQUENCY (LINE TO ADC) NOISE vs. FREQUENCY (LINE TO ADC) vs. FREQUENCY (LINE TO ADC)
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(VavDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RReC) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out (RLouT) connected from LOUTL or LOUTR to SPKLGND, CReF = 2.2uF, CmicBIAS = CREG = 1uF, CCIN-C1P =
1uF, CHPVDD = CHPVSS = TpF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN = 0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB,
AVADCGAIN = 0dB, AVpGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK = 12.288MHz, LRCLK = 48kHz, MAS = 1. Ta
= +25°C, unless otherwise noted.)

ZAN5IBIEIBADC
TOTAL HARMONIC DISTORTION PLUS NOISE POWER-SUPPLY REJECTION RATIO
vs. FREQUENCY (LINE TO ADG PIN DIRECT) vs. FREQUENCY (LINE TO ADC PIN DIRECT)
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(VavDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RReC) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out (RLouT) connected from LOUTL or LOUTR to SPKLGND, CReF = 2.2uF, CmicBIAS = CREG = 1uF, CCIN-C1P =
1uF, CHPVDD = CHPVSS = TpF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN = 0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB,
AVADCGAIN = 0dB, AVpGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK = 12.288MHz, LRCLK = 48kHz, MAS = 1. Ta
= +25°C, unless otherwise noted.)

EHIZR[E]
TOTAL HARMONIC DISTORTION PLUS TOTAL HARMONIC DISTORTION PLUS
NOISE vs. FREQUENCY NOISE vs. FREQUENCY FFT, 0dBFS
(LINE TO ADC TO DAC TO HEADPHONE) (LINE TO ADC TO DAC TO HEADPHONE) (LINE TO ADC TO DAC TO HEADPHONE)
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(VavDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RReC) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out (RLouT) connected from LOUTL or LOUTR to SPKLGND, CReF = 2.2uF, CmicBIAS = CREG = 1uF, CCIN-C1P =
1uF, CHPVDD = CHPVSS = TpF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN = 0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB,
AVADCGAIN = 0dB, AVpGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK = 12.288MHz, LRCLK = 48kHz, MAS = 1. Ta
= +25°C, unless otherwise noted.)

DACZE# 7%
TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION OUTPUT POWER vs. SUPPLY VOLTAGE
vs. OUTPUT POWER (DAC TO RECEIVER) vs. FREQUENCY (DAC TO RECEIVER) (DAC TO RECEIVER)
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(VAVDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLYDD = VSPKRVDD = 3.7V. Speaker loads (ZSPk) connected between
SPK_P and SPK_N. Receiver load (RREC) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out (RLouT) connected from LOUTL or LOUTR to SPKLGND, CReF = 2.2uF, CmicBIAS = CREG = 1uF, CCIN-C1P =
1uF, CHPVDD = CHPVSS = TpF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN = 0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB,
AVADCGAIN = 0dB, AVpGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK = 12.288MHz, LRCLK = 48kHz, MAS = 1. Ta
= +25°C, unless otherwise noted.)
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(VavDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RReC) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out (RLouT) connected from LOUTL or LOUTR to SPKLGND, CReF = 2.2uF, CmicBIAS = CREG = 1uF, CCIN-C1P =
1uF, CHPVDD = CHPVSS = TpF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN = 0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB,
AVADCGAIN = 0dB, AVpGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK = 12.288MHz, LRCLK = 48kHz, MAS = 1. Ta
= +25°C, unless otherwise noted.)

BNEREW
TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION
PLUS NOISE vs. OUTPUT POWER PLUS NOISE vs. FREQUENCY
(LINE TO RECEIVER) (LINE TO REGEIVER)
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(VAVDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RREC) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out (RLouT) connected from LOUTL or LOUTR to SPKLGND, CReF = 2.2uF, CmicBIAS = CREG = 1uF, CCiN-C1P =
1uF, CHPVDD = CHPVSS = TuF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN = 0dB, AVDACGAIN = 0dB, AVApcLvL = 0dB,
AVADCGAIN = 0dB, AVPGAIN_ = 0dB, AVHp_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK = 12.288MHz, LRCLK = 48kHz, MAS = 1. TA
= +25°C, unless otherwise noted.)
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INBAND OUTPUT SPECTRUM, INBAND OUTPUT SPECTRUM,
0dBFS (DAC TO LINE) -60dBFS (DAC TO LINE)
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(VavDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RReC) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out (RLouT) connected from LOUTL or LOUTR to SPKLGND, CReF = 2.2uF, CmicBIAS = CREG = 1uF, CCIN-C1P =
1uF, CHPVDD = CHPVSS = TpF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN = 0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB,
AVADCGAIN = 0dB, AVpGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK = 12.288MHz, LRCLK = 48kHz, MAS = 1. Ta
= +25°C, unless otherwise noted.)

DACZE# A 5%
TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE
vs. OUTPUT POWER (DAC TO SPEAKER) vs. OUTPUT POWER (DAC TO SPEAKER)
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OUTPUT POWER (W) OUTPUT POWER (W)
TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE
vs. OUTPUT POWER (DAC TO SPEAKER) vs. OUTPUT POWER (DAC TO SPEAKER) vs. OUTPUT POWER (DAC TO SPEAKER)
0 o 0 o 0 .
Vspk_vop = 3.0V L Vspk_vbD = 5.0V £ VspK_vpp =5.0V E
10 | MCLK = 12.288MHz 1 10 | MCLK = 12.288MHz g 10 | MCLK = 12.288MHz g
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(VavDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RReC) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out (RLouT) connected from LOUTL or LOUTR to SPKLGND, CReF = 2.2uF, CmicBIAS = CREG = 1uF, CCIN-C1P =
1uF, CHPVDD = CHPVSS = 1uF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN = 0dB, AVDACGAIN = 0dB, AVaDCLVL = 0dB,
AVADCGAIN = 0dB, AVpGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK = 12.288MHz, LRCLK = 48kHz, MAS = 1. Ta

= +25°C, unless otherwise noted.)

TOTAL HARMONIC DISTORTION PLUS NOISE
vs. OUTPUT POWER (DAC TO SPEAKER)

TOTAL HARMONIC DISTORTION PLUS NOISE
vs. OUTPUT POWER (DAC TO SPEAKER)

TOTAL HARMONIC DISTORTION PLUS NOISE
vs. OUTPUT POWER (DAC TO SPEAKER)

MAX98089 toc60

MAX98089 toc63

100k
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OUTPUT POWER (W) OUTPUT POWER (W) OUTPUT POWER (W)
TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE
vs. FREQUENCY (DAC TO SPEAKER) vs. FREQUENCY (DAC TO SPEAKER) vs. FREQUENCY (DAC TO SPEAKER)
0 = 0 o 0
Vspk_vpp = 4.2V £ VspK_vpD = 3.7V E VspK_vpD = 4.2V
10 | MCLK = 12.288MHz g 10 | MCLK = 12.288MHz g 10 | MCLK = 12.288MHz
0 | LROLK=48kHz z o0 | LROLK=48kHz z LRCLK = 48kHz
NI MODE <% I NIMoDE 20 | NIMODE
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(VavDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RReC) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out (RLouT) connected from LOUTL or LOUTR to SPKLGND, CReF = 2.2uF, CmicBIAS = CREG = 1uF, CCIN-C1P =
1uF, CHPVDD = CHPVSS = TpF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN = 0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB,
AVADCGAIN = 0dB, AVpGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK = 12.288MHz, LRCLK = 48kHz, MAS = 1. Ta
= +25°C, unless otherwise noted.)

TOTAL HARMONIC DISTORTION PLUS NOISE OUTPUT POWER vs. SUPPLY VOLTAGE
vs. FREQUENCY (DAC TO SPEAKER) (DAC TO SPEAKER)

0 2500

MCLK = 12.288MHz
10 | LRCLK = 48kHz

MCLK = 12.288MHz
LRCLK = 48kHz

MAX98089 toc64

MAX98089 toc65a
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(VavDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RReC) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out (RLouT) connected from LOUTL or LOUTR to SPKLGND, CReF = 2.2uF, CmicBIAS = CREG = 1uF, CCIN-C1P =
1uF, CHPVDD = CHPVSS = TpF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN = 0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB,
AVADCGAIN = 0dB, AVpGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK = 12.288MHz, LRCLK = 48kHz, MAS = 1. Ta
= +25°C, unless otherwise noted.)

GAIN vs. FREQUENCY

EFFICIENCY vs. OUTPUT

(DAC TO SPEAKER) POWER (DAC TO SPEAKER)
" [ oy ” ‘
i =12, z : | 75pK = 8Q + 68)H z
T LRCLK - 48kHz : % \ gy :
3 [-NIMoDE z 80 g
g, | Zspx -8+ 68uH 0 g
= < ol T r
= =] [/ Isk=t0+muH
g 0 & 50
= =}
S £ 40
S ) 20 Vspk_vpp=4.2V |
= MCLK = 12.288MHz
3 2 LRCLK=48kHz
NI MODE
4 10 AVskp_ = +8dB
5 0 :
10 100 1k 10k 100k 0 05 10 15 20
FREQUENCY (Hz) OUTPUT POWER PER CHANNEL (W)
EFFICIENCY vs. OUTPUT EFFICIENCY vs. OUTPUT POWER POWER-SUPPLY REJECTION RATIO
POWER (DAC TO SPEAKER) (DAC TO SPEAKER) vs. FREQUENCY (DAC TO SPEAKER)
100 I g 100 T T T 5 120 T 8
90 |- Zspk =8 + 68yH g 90 | ZsPk=8Q+68uH 2 VRWPLE:ZOOWWH ‘ ‘ HHH :
g - g g
80 T LT £ 80 | |~ — | 100 RIPPLE ON SPKLVDD, 2
75 ~ ] - I L SPKRVDD
£ % g 80 e /
= 60 A/ k = 6w // 7spK = 4Q + 33uH = B oA A
& // Z5pK = 42 + 33uH 5 // g M
Z 50 = 50 = 60 pua Ml
w ) o N
[} =} g I ™~
£ 40 ; o £ 4 RIPPLE ON AVDD,
SPK_VDD = 4. 40 DVDD, HPVDD
30 MCLK = 12.288MHz | 30 MOLK = 12.288MHz 1
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0 —_— 0 T 0
0 400 800 1200 1600 2000 0 200 400 600 800 1000 1200 1400 1600 10 100 1k 10k 100k
200 600 1000 1400 1800 OUTPUT POWER PER CHANNEL (mW) FREQUENCY (Hz)
OUTPUT POWER PER CHANNEL (miW)
MK Maxim Integrated Products 42




MAX98089

KINFE. MR E FindmiEagas,
E R FlexSound#& AR

BB T (EF14E(5E)

(VavDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RReC) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out (RLouT) connected from LOUTL or LOUTR to SPKLGND, CReF = 2.2uF, CmicBIAS = CREG = 1uF, CCIN-C1P =
1uF, CHPVDD = CHPVSS = TpF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN = 0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB,
AVADCGAIN = 0dB, AVpGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK = 12.288MHz, LRCLK = 48kHz, MAS = 1. Ta
= +25°C, unless otherwise noted.)

CROSSTALK (dB)
s

CROSSTALK
vs. FREQUENCY (DAC TO SPEAKER)

MCLK = 12.288MHz
LRCLK = 48kHz

| NI MODE
ZspK_=8Q + 68uH

MAX98089 toc73

SOFTWARE TURN-ON/OFF RESPONSE
(DAC TO SPEAKER, VSEN = 0)

VIAX98089 toc7:
]

SCL
1V/div

SOFTWARE TURN-ON/OFF RESPONSE
(DAC TO SPEAKER, VSEN = 1)

MAX98089 toc7:
H i |

.y
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f H / OUTEUT
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LA
N RIGHT TO LEFT
120 —_— :
10 100 1K 10k 100k 10ms/div 10ms/div
FREQUENCY (Hg)
FFT, -60dBFS (DAC TO SPEAKER) FFT, -60dBFS (DAC TO SPEAKER) WIDEBAND FFT (DAC TO SPEAKER)
2 ‘ ‘ o 0 ‘ - 0 o
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0 [ LRCLK - 48Ktz S 20 |-LROLK= 441kt : LRCLK = A4z [
o | NivoDE : PLL MODE : 20 PLLMODE :
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2 = 5 Iy
= = 4 g 4 -'
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= = 80 T 50
z % 2 E
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W 21X 2 Maxim Integrated Products
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(VavDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RReC) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out (RLouT) connected from LOUTL or LOUTR to SPKLGND, CReF = 2.2uF, CmicBIAS = CREG = 1uF, CCIN-C1P =
1uF, CHPVDD = CHPVSS = TpF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN = 0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB,
AVADCGAIN = 0dB, AVpGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK = 12.288MHz, LRCLK = 48kHz, MAS = 1. Ta
= +25°C, unless otherwise noted.)

SNEYERE
TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE GAIN vs. FREQUENCY
vs. OUTPUT POWER (LINE TO SPEAKER) vs. FREQUENCY (LINE TO SPEAKER) (LINE TO SPEAKER)
0 @ 0 2 5 5
ZspK = 8Q + 68uH E ZspK_ = 8Q + 68yH £ ZspK_=8Q +68H £
10 | AVspy_=+8dB : 0 | AVspx_=-+80B g 4 fom=1pF g
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POWER-SUPPLY REJECTION RATIO CROSSTALK vs. FREQUENCY
vs. FREQUENCY (LINE TO SPEAKER) (LINE TO SPEAKER)
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(VAVDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (ZspK) connected between
SPK_P and SPK_N. Receiver load (RReC) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out (RLouT) connected from LOUTL or LOUTR to SPKLGND, CReF = 2.2uF, CmICBIAS = CREG = 1uF, CCIN-C1P =
1pF, CHPVDD = CHPVSS = 1uF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN = 0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB,
AVADCGAIN = 0dB, AVPGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK = 12.288MHz, LRCLK = 48kHz, MAS = 1. TA
= +25°C, unless otherwise noted.)

DACZEH/I
TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE
vs. OUTPUT POWER (DAC TO HEADPHONE) vs. OUTPUT POWER (DAC TO HEADPHONE)
0 T T T 3 0 2
MCLK = 13MHz £ MCLK = 13MHz s
10 | LRCLK = 8kHz : 10 [ LRCLK = 8kHz g
o | FREQ MODE H o | FREQMODE _ |z
Rup = 32Q Rup = 32Q /’
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] IR ]
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0 0010 0020 0030 0040 0 001 002 003 004 005
0005 0015 0025 0035 0045 OUTPUT POWER (W)
OUTPUT POWER (W)
TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE
vs. OUTPUT POWER (DAC TO HEADPHONE) vs. OUTPUT POWER (DAC TO HEADPHONE) vs. OUTPUT POWER (DAC TO HEADPHONE)
0 g 0 T T > 0 T T T T El
MCLK = 13MHz £ MCLK = 13MHz g MCLK = 12.288MHz £
10 [ LRCLK = 44 1kt 2 10 [~ LROLK = 44.1kHz g 10T LROLK = 48Ktz :
o | PLLMODE H o | PLLMODE ~ |z 20 | NIMODE z
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(VavDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RReC) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out (RLouT) connected from LOUTL or LOUTR to SPKLGND, CReF = 2.2uF, CmICBIAS = CREG = 1uF, CCIN-C1P =
1pF, CHPVDD = CHPvSS = 1uF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN = 0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB,
AVADCGAIN = 0dB, AVPGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK = 12.288MHz, LRCLK = 48kHz, MAS = 1. TA

= +25°C, unless otherwise noted.)

TOTAL HARMONIC DISTORTION PLUS NOISE
vs. OUTPUT POWER (DAC TO HEADPHONE)

0 ———— 2
10 | MCLK=12.288MHz 5
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(VavDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RReC) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out (RLouT) connected from LOUTL or LOUTR to SPKLGND, CReF = 2.2uF, CmicBIAS = CREG = 1uF, CCIN-C1P =
1uF, CHPVDD = CHPVSS = TpF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN = 0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB,
AVADCGAIN = 0dB, AVpGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK = 12.288MHz, LRCLK = 48kHz, MAS = 1. Ta
= +25°C, unless otherwise noted.)
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(VavDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RReC) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out (RLouT) connected from LOUTL or LOUTR to SPKLGND, CReF = 2.2uF, CmicBIAS = CREG = 1uF, CCIN-C1P =
1uF, CHPVDD = CHPVSS = TpF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN = 0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB,
AVADCGAIN = 0dB, AVpGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK = 12.288MHz, LRCLK = 48kHz, MAS = 1. Ta
= +25°C, unless otherwise noted.)

TOTAL HARMONIC DISTORTION PLUS NOISE
vs. FREQUENCY (DAC TO HEADPHONE)
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(VavDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RReC) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out (RLouT) connected from LOUTL or LOUTR to SPKLGND, CReF = 2.2uF, CmICBIAS = CREG = 1uF, CCIN-C1P =
1uF, CHPVDD = CHPVSS = 1pF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN = 0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB,
AVADCGAIN = 0dB, AVPGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK = 12.288MHz, LRCLK = 48kHz, MAS = 1. TA
= +25°C, unless otherwise noted.)

POWER CONSUMPTION vs. OUTPUT CURRENT CONSUMPTION vs. OUTPUT POWER-SUPPLY REJECTION RATIO
POWER (DAC TO HEADPHONE) POWER (DAC TO HEADPHONE) vs. FREQUENCY (DAC TO HEADPHONE)
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g 8 S 8 80 —
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3 60 / 2 60 / = g | y
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= 5" 7 & el \
= gl 3 gl
2 A1 RPH =320+ 20 P Ret=32Q L 2
A Il
0 0 0 [T
0.1 1 10 100 0.1 1 10 100 10 100 1k 10k 100k
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POWER-SUPPLY REJECTION RATIO CROSSTALK vs. FREQUENCY
vs. FREQUENCY (DAC TO HEADPHONE) (DAC TO HEADPHONE)
120 UL UL ] 0 T 5
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80 g 4
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g o RIPPLE ON AVDD,| A WLP RIGHT TO LEFT
o PVDD, DVDD Nl =] ‘ ‘ ‘ HHM
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(VAVDD = VPVDD = VDVDD = VDVDDS1

= VDvDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RReC) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out (RLouT) connected from LOUTL or LOUTR to SPKLGND, CReF = 2.2uF, CmICBIAS = CREG = 1uF, CCIN-C1P =
1pF, CHPVDD = CHPvSS = 1uF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN = 0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB,
AVADCGAIN = 0dB, AVPGAIN_ = 0dB, AVHp_ = 0dB, AVREC = 0dB, AVspk_ = 0dB, MCLK = 12.288MHz, LRCLK = 48kHz, MAS = 1. Ta
= +25°C, unless otherwise noted.)

SOFTWARE TURN-ON/OFF RESPONSE
(DAC TO HEADPHONE, VSEN = 0)
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—

10ms/div
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(VavDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RReC) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out (RLouT) connected from LOUTL or LOUTR to SPKLGND, CReF = 2.2uF, CmICBIAS = CREG = 1uF, CCIN-C1P =
1uF, CHPVDD = CHPVSS = 1pF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN = 0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB,
AVADCGAIN = 0dB, AVPGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK = 12.288MHz, LRCLK = 48kHz, MAS = 1. TA
= +25°C, unless otherwise noted.)

INBAND FREQUENCY SPECTRUM,

0dBFS (DAC TO HEADPHONE) FFT, -60dBFS (DAC TO HEADPHONE)
20 T o 0 T 2
MOLK = 13MHz |2 MOLK = 13MHz |2
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0 5 10 15 20 0 5 10 15 20
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FFT, 0dBFS (DAC TO HEADPHONE) FFT, -60dBFS (DAC TO HEADPHONE) FFT, 0dBFS (DAC TO HEADPHONE)
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(VavDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RReC) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out (RLouT) connected from LOUTL or LOUTR to SPKLGND, CReF = 2.2uF, CmICBIAS = CREG = 1uF, CCIN-C1P =
1uF, CHPVDD = CHPVSS = 1pF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN = 0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB,
AVADCGAIN = 0dB, AVPGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK = 12.288MHz, LRCLK = 48kHz, MAS = 1. TA
= +25°C, unless otherwise noted.)
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(VavDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RReC) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out (RLouT) connected from LOUTL or LOUTR to SPKLGND, CReF = 2.2uF, CmICBIAS = CREG = 1uF, CCIN-C1P =
1uF, CHPVDD = CHPVSS = 1pF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN = 0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB,
AVADCGAIN = 0dB, AVPGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK = 12.288MHz, LRCLK = 48kHz, MAS = 1. TA
= +25°C, unless otherwise noted.)

GAIN vs. FREQUENCY POWER-SUPPLY REJECTION RATIO
(LINE TO HEADPHONE) vs. FREQUENCY (LINE TO HEADPHONE)
5 8 120 T TTTT 1T 8
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g " Uil
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3 20
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(VavDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V. Speaker loads (Zspk) connected between
SPK_P and SPK_N. Receiver load (RReC) connected between RECP and RECN. Headphone loads (RHP) connected from HPL or HPR
to HPGND. Line out (RLouT) connected from LOUTL or LOUTR to SPKLGND, CReF = 2.2uF, CmICBIAS = CREG = 1uF, CCIN-C1P =
1uF, CHPVDD = CHPVSS = 1pF. AVMICPRE_ = +20dB, AVMICPGA_ = 0dB, AVDACATTN = 0dB, AVDACGAIN = 0dB, AVADCLVL = 0dB,
AVADCGAIN = 0dB, AVPGAIN_ = 0dB, AVHP_ = 0dB, AVReC = 0dB, AVspk_ = 0dB, MCLK = 12.288MHz, LRCLK = 48kHz, MAS = 1. TA
= +25°C, unless otherwise noted.)
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*EP = EXPOSED PAD. CONNECT TO GROUND PLANE.
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B8 27 C1IN BAR YBEAERNE, ACINFCIPZEERZIUFEE B,
B9 32 HPVDD BT REMAE L, FB1uFEE EE5BEHPGND,
C1,C2 17 SPKRP | 6F DX S BH i Fik,
C3, D3 18 SPKRVDD |AFiEH 5% BiE, 7 1uFth 855 %K ESPKRGND,
C4,C5 21 SPKLGND |EFEH» 2,
Cé, C7, D5, 11-14, -
D6, D7, E3 28, 29, 46 N.C. 5o
cs 34 HPSNS BN AL, EEEENEL b F UL ERE, SiZEZEEPCBH,
C9 33 HPL EFBENR L,
D1 8 BOLKSH S1¥ 7 SMAA B s N/ H o BCLKS1ZEICRTFMEXNEABA, EETERXTHE
Htth ., HI/H B MDVDDS1 H5 %,
D2 7 SDOUTST |S1H S4B A EImBADCH T, il B E LIDVDDS1 H S %,
S1¥FEHA. AR ENREAN/EHE . LRCLKST A S RERNE, RESTSM
D4 10 LRCLKS1 |BUERB®EXL. £7518, TDMERT, LRCLKST HBiE$H0d, LRCLKSTZEICA:
FMAERXS AN, EEEXITESGHE,
D8 36 INB2 Hipdh AB2, hRZENLABKNIEIRK
D9 35 HPR HEEEEH,
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KREK/5| Bt B (4E)

&8k Ell: 2
(WLP) | (TQFN-EP) #I e
E1 6 DVDDSH1 S FEMEOMNE RN, FBE—MUFERZEEDGND,
E2 5 MCLK | EALEShH N, o7 & 6 N30 5 36 B 5 1 0MHz 2 60MHz,
E4 9 SDINS1 ST FEMBITEIEDACEA, WA/ BERMDVDDS1AS X,
EaEdwm Y, RQUIRB AERSTFROXO0OXTRENF K, EBURET TR
E5 56 TRQ 0x008Y, EKRIRQKRE, EEMHERESFZIMIRQ, REERTERIZCRETEFE
0x0055 Rk, BIT10kQ L BEZEZEDVDD, LW FEHEHE L,
AN, RNEILOEARE N, 825N Ah, BIACKSNSHE 2 7L BIMICHE,
E6 45 JACKSNS | 5 27 6 s 55
E7 37 INB1 3% B, BREENENBHATE,
Es 40 MIC1P/ EZERIAENBALLE, FE—MUFEENERENIREES, TJEFRENE T
DIGMICDATA | % % REGRH A,
E9 38 BmféN S AA2, hIT BN E S AR S RS SR E S A R,
F1 3 DGND | &5,
Eo 5 BOLKS? S2H F SN BT P N/ o BCLKS2ZEICAATFMAER AN, EEHERATEAS
i, BN/ EEMUDVDDS2 hE X%,
S2HFEMAE. AEENNIEMAN/A . LRCLKS2A SRR R, RES2ZM
F3 4 LROLKS? |HMBEE#ANES R AFE, TDMERT, LRCLKS2HME SR, LRCLKS27E
ICATFMIERET A, EEEIXITEWE ., B/ L EEMUDVDDS2 A5 %,
F4 52 SDA PCRITHBMN/HH, BE—D LR BEEREFIDVDD, ST #HIEH E
F5 51 SCL 2CHB TR E N, BIiIT— EHEEEETDVDD, ST H,
F6 49 REG KA BEEE, 781 FBESBEAGND,
F7 44 MICBIAS |{KIEFHE, W2 2VEERIRE, K EMICBIASHIE % Rt 81242 2kQ B,
o By MICIN/  |ZE=RIMESBAT, BHE— MFEANESRTAEE, TERRENES
DIGMICCLK |2 35 . Bs &b tH
Fo 39 E;’ﬁmép e AAT, T BUER E A AAR TS SN E E RE SRS .
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KEZK/5 | A5 B (4E)
KBk Bl a6
(WLP) | (TQFN-EP) #I e
G1 1 SDOUTS2  |S2# =SB THIBADCHH, #H BEIMDVDDS2 A& %,
G2 55 DVDDS?2 2 FEMBEOERAN, FA—MUFERZEEDGND,
G3 54 SDINS2 S2H F EIMBITEIEDACEHIAN, WA BEIUDVDDS2HS %,
G4 53 DVDD HF8R, ABFROERMZCEDRSE, MB—MUFEAFEEDGND,
G5 50 AVDD Ky EE, FIEIUFEREEEAGND,
G6 48 REF HSREE, FBE— N2 2uFBEAEEKEAGND,
G7 47 AGND T,
G8 43 MIC2N ERR2NEN AT, BRI FEHEANZRRAZREE,
G9 42 MIC2P ERR2NEN WAL, BRE—MUFEENEERZNBES,
— EP BIZE(TQFNE %), $RIEEZEZEPCBIZEHX H,
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Y
MAX980894 E & EE M LA B B ML, XA
FLEXSOUNDHIAR, ME&F SHH AR

BIENEERN KB TN ZBENGNERES, — B
WMATEFREERTIRBEIMFTER N, TUERNTHE
MEEHENERNENREF)#HITRET. BEAUES
JKRB0dB, HIEFADCR S, BHF R EBERIEFIEE
TR, RETRFENSBIRES, EIRLEEESHE
HREB., BHMEHEHAGC) BB BN FHRENES,
FEBDENEZRRAEE, £HF AADCHNSTERE,
BEERMMETF AP EXTROESHTER, HADCE
FRIHEERN,

ICBERmBREMNEAN, —BEAANTUEFHREERE ZKBIE
PETRABN, MEEANDIFIRE LIRSS
EFEEENES, EAESEXTENAN, REENADC
PHiTRTE, FE/AZEEDEE R KREE K, K BINAT
FINA2H BB i A NES T IAE BEPGA, FEEZEZEEADC
wmA, MREREDNSEE,
ERENFXATRRESEZ TN ESEETFE=ZHING
BEWNETREBA, STHERENFA—ZRBTXNXHES
BN A, TEE—NINBEINTT %,

BHEBIR M EFEREOEBG USSR AL E— B LK
FEMES. BRBEB RS FMES, 81F12S. PCM
BFOUNHBEFEERBENTOM, SN E 0 TZEZER A S
W O(S1F0S2)z—, 54 RE, BN EFMEDNX
F8kHzEOGkHzR M X, ERWAESHYUEIHBRSH
B o nldt 7Y%, ZKEE 8 B FRFI(ALC) B & T
MIBES BEIEF12dB, —BHNNESBERITNIEFS
ADC3&E 348 [ 8918 Z TR K o

ICER T aEFEDRBF S AREE. SUHEILEE B
K280 ] B B A S 0 SLIR S 2 H B = S i K 28

MAXIN

MAX98089

KINFE. MR E FindmiEagas,
E R FlexSound#& AR

BIE BB KRB, REFFXARFRECP/RXINPFIRECN/
RXINNEFBTES . R4P, R 1SR
B AT S REE, SMERE KM KRS TiBLRECP/
RXINPFIRECN/RXINNE R B AFEHFE R, FHBDXE
MR, WREHBAIME WA, WHRECP/RXINP
FRECN/RXINNYE =, 3 5ME0 3 K 28 0K = £ Yz 28 A0
MAX980894 A, MRATBEX—KBENES, TEY
HEHLFF 8 B 55 B (RECP/RXINPE £ Z RECN/RXINN),  #f7
TSR HEEE,
MAEDEBMAB AWM HERRHESBULK, BAEE
BHRESMG B, ARFERDEMKENEMIGE 5,
REBRGTET B IRR s 7 s EEMIBIBRH #5457,
AUEDHFE SR, ICAERTMHI K[, KEMIHE
MK B, RIBMHRAHSFTOSEIR RS, B
MAMEWNES BFENERTMIER, ESEEN, KM
HREBRESIELARNIMESSIIAERNELEE, IRME
SHIRAMEMTHESRSEIARE. TRANIIRT R
HERETE, ESBFHEANKRSEN, FBRIEKSOELM
R, EHFRNERIECENBEEL NRMES, B
HESBEMERENKEKEN, KRENHESKERS
B, BREEMAAGESEE, BbHE8ET, AP
TR RNKE, ERMFBUNYT SHENESE
HATEN, URHFERFESANBE, WIAERES
EEa\/O
NAEFHEENBMASZSXKABTNELEER, UEAGERSH
R, mHMIBASENES, NidEXTREAESZHZE
EENGEABBRA P OCBERE, BN UK
[B] B B A 5 I N By B H IR 7S

ICERTHALN, RFENMFBAFKL, UEE
EERT&ZHE,
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12CM th1E
T ITI12CH 4] B B BMAX98089, XfICHTE#IER, M
Hb 3k H0x20800100000; XfICHE{TiE#/ERYy, MHbitA
0x21800100001, eI OiRBRESE2CHE O,

MAX98089
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E R FlexSound#& AR

Bires

RIGIMT 2R FHEBREMUN EBEMRS, FH7#
OX00ZEO0X03FIOxFFA R iE, HEMBEFHFETE/S, B
EFINEE, EFRPEAFTFRN, AREANLEAN,

1. FiF=s

REGISTER | B7 | B6 | B5 B4 | B3 | B2 | B1 | Bo |ADDRESS|DEFAULT|R/W |PAGE

STATUS

Status clD | stb [ ULk — | — 1 — Juper | — 0x00 — R | 117

Microphone

AGOING NG AGC 0x01 — R | 74

Jack Status JKSNS _ — | — | — | = | = 0x02 _ R | 115

Battery — — — VBAT 0x03 — |rw]| 116

Voltage

Interrupt ICLD | ISLD | IULK 0 0 0 IUDET | o OXOF 0x00 | RW | 117

Enable

MASTER CLOCK CONTROL

MasterClock| o [ o | PSCLK | o | o | o | o 0x10 0x00 |Rw] 85

DAI1 CLOCK CONTROL

Clock Mode SR1 | FREQ1 0x11 0x00 | R/W |85, 86

Any Clock | PLL1 | NI1[14:8] 0x12 0x00 | RMW | 86

Control NI1[7:1] | N0y | ox13 0x00  |rRw]| 86

DAH CONFIGURATION

Format Mast | wein | Beit | pLyd 0 TOM1 | FSw1 | wst 0x14 0x00 |RW | 80

Clock ADC_OSR1_ |DACORS O 0 BSEL1 0x15 0x00 | RMW | 81

o SEL1 LTEN1 | LBEN1 |DMONO1|HIZOFF1 |[SDOEN1| SDIENT |  0x16 0x00 | RMW |81, 82

Configuration

Time-Division SLOTL1 SLOTR1 SLOTDLY1 0x17 0x00 |RW | 82

Multiplex

Filters MODET | AVFLT1 DHF1 | DVFLTH 0x18 0x00 | RW | 90

DAI2 CLOCK CONTROL

Clock Mode SR2 | o | o | o | o 0x19 0x00 |RW | 85

Any Clock | PLL2 | NI2[14:8] Ox1A 0x00 |RW| 86

Control NI2[7:1] | Ni2[o] | oxiB 0x00 | RMW | 86

DAI2 CONFIGURATION

Format MAS2 | wCl2 | BCl2 | DLY2 0 toM2 | Fsw2 | ws2 | oxic 0x00 |RW | 80
DAC_

Clock 0 0 | ones 0 0 BSEL2 0x1D 0x00 | RMW| 81

o SEL2 0 LBEN2 |DMONO2| HIZOFF2 |SDOEN2| SDIEN2 |  Ox1E 0x00 | R/MW |81, 82

Configuration
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REGISTER

B7 |

B6

B5 | B4

B3 |

B2 | B1

| BO

ADDRESS

DEFAULT

R/W

PAGE

Time-Division
Multiplex

SLOTL2

SLOTR2

SLOTDLY2

Ox1F

0x00

R/W

82

Filters

0 |

0

o | o

DHF2 |

o | o

| bce2

0x20

0x00

R/W

96

SRC

Sample Rate
Converter

SRMIX_

MODE

SRMIX_
ENL

SRMIX_
ENR

SRC_
ENL

SRC_
ENR

0x21

0x00

R/W

89

MIXERS

DAC Mixer

MIXDAL

MIXDAR

0x22

0x00

R/W

96

Left ADC
Mixer

MIXADL

0x23

0x00

R/W

73

Right ADC
Mixer

MIXADR

0x24

0x00

R/W

73

Left
Headphone
Amplifier
Mixer

MIXHPL

0x25

0x00

R/W

110

Right
Headphone
Amplifier
Mixer

MIXHPR

0x26

0x00

R/W

110

Headphone
Amplifier
Mixer Control

MIXHPR_
PATHSEL

MIXHPL_
PATHSEL

MIXHPR_GAIN

MIXHPL_GAIN

ox27

0x00

R/W

110

Left Receiver
Amplifier
Mixer

MIXRECL

0x28

0x00

R/wW

98

Right
Receiver
Amplifier
Mixer

MIXRECR

0x29

0x00

R/wW

98

Receiver
Amplifier
Mixer Control

LINE_
MODE

MIXRECR_GAIN

MIXRECL_GAIN

Ox2A

0x00

R/wW

98

Left Speaker
Amplifier
Mixer

MIXSPL

0x2B

0x00

R/wW

101

Right
Speaker
Amplifier
Mixer

MIXSPR

0x2C

0x00

R/wW

101

Speaker
Amplifier
Mixer Control

MIXSPR_GAIN

MIXSPL_GAIN

0x2D

0x00

R/W

101

MAXIN

Maxim Integrated Products 62




MAX98089

RIhFE. M= AmENES,
£ B FlexSound#z K
1. BEEG)

REGISTER| B7 | B6 | B5 | B4 B3 B2 | B1 | B0 |ADDRESS|DEFAULT|R/W |PAGE

LEVEL CONTROL

Sidetone DSTS 0 | DVST Ox2E 0x00 RW| 78

DAI1
Playback DViIM 0 DV1G DVA1 0x2F 0x00 R/W | 95
Level

DAI1
Playback 0 0 0 EQCLP1 DVEQ1 0x30 0x00 R/W | 94
Level

DAI2
Playback DvaM 0 0 0 Dv2 0x31 0x00 R/W | 95
Level

DAI2
Playback 0 0 0 EQCLP2 DVEQ2 0x32 0x00 R/W | 94
Level

Left ADC

0 0 AVLG AVL 0x33 0x00 RW | 77
Level

Right ADC

0 0 AVRG AVR 0x34 0x00 RW | 77
Level

Microphone 1

0 PA1EN PGAM1 0x35 0x00 R/W | 70
Input Level

Microphone 2

0 PA2EN PGAM2 0x36 0x00 R/W | 70
Input Level

INA Input

0 INAEXT 0 0 0 PGAINA 0x37 0x00 RW | 72
Level

INB Input

0 INBEXT 0 0 0 PGAINB 0x38 0x00 RW| 72
Level

Left

Headphone
Amplifier HPLM 0 0 HPVOLL 0x39 0x00 RW | 111
Volume
Control

Right

Headphone
Amplifier HPRM 0 0 HPVOLR O0x3A 0x00 RW | 111
Volume
Control

Left Receiver
Amplifier
Volume
Control

RECLM 0 0 RECVOLL 0x3B 0x00 R/W | 99

Right

Receiver
Amplifier RECRM RECVOLR 0x3C 0x00 R/W | 99
Volume
Control
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REGISTER | B7 B6 B5 B4 B3 B2 | B1 | B0 |ADDRESS|DEFAULT|R/W |PAGE
Left Speaker

Cg?fr'r']ffr SPLM 0 0 SPVOLL 0x3D 0x00 |RMW| 102
Control

Right

Speaker

Amplifier SPRM | 0 0 SPVOLR OX3E 0x00 |RW | 102
Volume

Control

MICROPHONE AGC

Configuration |AGCSRC AGCRLS AGCATK AGCHLD Ox3F 0x00 | RMW |74, 75
Threshold ANTH AGCTH 0x40 ox00 |RW/| 75
SPEAKER SIGNAL PROCESSING

Eixrﬁif;f'girl‘ter 0 DHPUCF 0 0 DHPLCF Ox41 0x00 |RMW | 104
Excursion

Limiter 0 0 0 0 0 DHPTH 0x42 0x00 |RMW | 104
Threshold

ALC ALCEN ALCRLS ALCMB ALCTH 0x43 0x00 | R/W 93, 104
Power Limiter PWRTH 0 PWRK Ox44 0x00 |RMW /| 105
Power Limiter PWRT?2 PWRT1 0x45 0x00 |RMW /| 106
B';ti?e”r'on THDCLP 0 0 0 |THDT1| ox4e 0x00 | RMW| 107
CONFIGURATION

Audio Input | INADIFF [INBDIFF| 0 0 0 0 0 0 0x47 ox00 |RW/| 72
Microphone MICCLK  |DIGMICL|DIGMICR| 0 0 EXTMIC 0x48 ox00 |RW/| 70
Level Control | VSPEN | VSEN | ZDEN 0 0 0 EQ2EN | EQ1EN |  0x49 0x00 | RAW |94, 113
gmiiis INABYP| O 0 |mic2BYP| 0O 0  |RECBYP|SPKBYP| Ox4A 0x00 | RW 17112
Jack JDETEN| 0O 0 0 0 0 JDEB 0x4B 0x00 |RMW| 115
Detection

POWER MANAGEMENT

Input Enable | INAEN | INBEN MBEN ADLEN | ADREN | 0x4C ox00 |RW/| 67
(Ej:;%i HPLEN | HPREN | SPLEN | SPREN | RECLEN | RECREN | DALEN | DAREN | 0x4D ox00 |RW/| 68
;?;S'ng’ri'rol BGEN [SPREGEN| VCMEN | BIASEN JDWK |  Ox4E 0XFO  |RMW | 68
vasetm o DAI2_DAC_LP DAI1_DAC_LP Ox4F 0x00 |RMW | 87
ooy ez r o0 [0 | oas | oor || o
System P 67,
ot | SHDN |VBATEN PERFMODE [HPPLYBACK|PWRSV8K| PWRSV | 0x51 0x00 R | 1
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RINFE. LA TMMmAELER,
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REGISTER | B7 | Bs | B5 B4 | B3 | B2 | B1 | B0 |ADDRESS|DEFAULT|RMW |PAGE
DSP COEFFICIENTS
K_1[15:8] 0x52/0x84| OxXX |RMW| 93
K_1[7:0] 0x53/0x85| OxXX |RW | 93
K1_1[15:8] 0x54/0x86| OxXX |RMW /| 93
K1_1[7:0] 0x55/0x87 |  OxXX |RMW | 93
EQBand 1 K2_1[15:8] 0x56/0x88 | OxXX |RMW | 93
(DAI1/DAI2) K2_1[7:0] 0x57/0x89| OxXX |RwW | 93
c1_1[15:8] 0x58/0x8A| 0OxXX |RMW | 93
c1_1[7:0] 0x59/0x8B| OxXX |RMW | 93
c2_1[15:8] Ox5A/0x8C| OxXX |RW | 93
c2_1[7:0] 0x5B/0x8D| OxxX |Rw| 93
K_2[15:8] Ox5C/OX8E| OxXX |RMW | 93
K_2[7:0] Ox5D/0x8F|  0xXX |RMW | 93
K1_2[15:8] OXx5E/0x90| OxXX |RW /| 93
K1_2[7:0] Ox5F/0x91| OxXX |RMW | 93
EQ Band 2 K2_2[15:8] 0x60/0x92| OxxX |RW /| 93
(DAI1/DAI2) K2_2[7:0] 0x61/0x93| OxXX |RMW | 93
c1_2[15:8] 0x62/0x94| OxxX |RW /| 93
c1_2[7:0] 0x63/0x95| OxXX |RW| 93
c2_2[15:8] 0x64/0x96 | OxXX |RMW| 93
c2_2[7:0] 0x65/0x97 |  OxXX |RMW | 93
K_3[15:8] 0x66/0x98| OxXX |RMW | 93
K_3[7:0] 0x67/0x99| OxxXX |RW| 93
K1_3[15:8] Ox68/0x9A| OxXX |RW /| 93
K1_3[7:0] 0x69/0x9B| OxXX |RW/| 93
EQ Band 3 K2_3[15:8] Ox6A/0x9C|  OxXX |RW| 93
(DAI1/DAI2) K2_3[7:0] 0x6B/0x9D|  O0xXX |RMW | 93
c1_3[15:8] Ox6C/OX9E| OxxX |Rmw/| 93
c1_3[7:0] 0x6D/OX9F| OxXX |RMW | 93
c2_3[15:8] OX6E/OXAE| 0xXX |RwW | 93
c2_3[7:0] Ox6F/OxAT| OxxX |RW/| 93
K_4[15:8] 0x70/0xA2| OxxX |RW/| 93
K_4[7:0] 0x71/0xA3| OxXX |RMW| 93
K1_4[15:8] 0x72/0xA4| OxXX |RW| 93
K1_4[7:0] 0x73/0xA5| OxXX |RW| 93
EQ Band 4 K2_4[15:8] Ox74/0xA6| OxXX |RW | 93
(DAI1/DAI2) K2_4[7:0] Ox75/0xA7| OxXX |RMW| 93
c1_4[15:8] Ox76/0xA8| OxXX |RMW /| 93
c1_4[7:0] Ox77/0xA9| OxXX |RMW/| 93
c2_4[15:8] Ox78/0xAA| OxXX |RW/| 93
c2_4[7:0] 0x79/0xAB| OxXX |RMW| 93
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REGISTER | B7 | B6 B5 B4 | B3 | B2 | B1 | Bo |ADDRESS|DEFAULT|R/W |PAGE
K_5[15:8] OX7A/OXAC|  0xXX |RMW | 98

K_5[7:0] 0x7BJ/OXAD| OxXX |RW| 93

K1_5[15:8] Ox7C/OXAE| OxXX |RW| 93

K1_5[7:0] Ox7D/OXAF| OxxX |RW | 93

EQBand 5 K2_5[15:8] OX7E/OXBO| OxXX |RW | 93
(DAI1/DAI2) K2_5[7:0] Ox7F/OxB1| OxxX [RW /| 93
c1_5[15:8] 0x80/0xB2| OxXX |RW| 93

c1_5[7:0] 0x81/0xB3| OxXX |RW/| 93

c2_5[15:8] 0x82/0xB4| OxXX |RMW| 93

c2_5[7:0] 0x83/0xB5| OxXX |RW| 93

al1[15:8] 0xB6/0xCO| OxXX |RW | 93

al[7:0] 0xB7/0xC1| OxXX |RW /| 93

a2[15:8] 0xB8/0xC2| OxxX |RW | 93

Excursion a2[7:0] 0xB9/OXC3| OxXX_|RMW | 93
Limiter b0[15:8] OxBA/OxC4| OxXX |RW | 93
Biquad bO[7:0] 0xBB/OXC5| OxXX |RW | 93
(DAI/DAI2) b1[15:8] OxBC/OxCB| 0xxXX |RMW | 93
b1[7:0] 0xBD/OxC7| OxXX |RW| 93

b2[15:8] OxBE/OxC8| OxXX |RMW /| 93

b2[7:0] OxBF/OxC9| OxxX |RW/| 93

REVISION ID

Rev ID REV | oxkF | oxa0 | R | 118
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BIRETE

ICRRESEMNRREEERN, AFEBREMTERNER, BEFBREER/N,

2. HEEIBEE S

REGISTER

BIT

NAME

DESCRIPTION

0x51

SHDN

Global Shutdown. Disables everything except the headset detection circuitry, which is
controlled separately.

0 = Device Shutdown

1 = Device Enabled

VBATEN

See the Battery Measurement section.

PERFMODE

Performance Mode. Selects DAC to headphone playback performance mode.
0 = High performance playback mode.
1 = Low power playback mode.

HPPLYBCK

Headphone Only Playback Mode. Configures System Bias Control register bits for low
power playback when using DAC to headphone playback path only. When enabled, this
bit overrides the System Bias Control register settings. When disabled, the System Bias
Control register is used to enable system bias blocks. Set both HPPLYBCK and PER-
FMODE for lowest power consumption when using DAC to headphone playback path
only.

0 = Disabled

1 = Enabled

PWRSV8K

8kHz Power Save Mode. PWRSV8K configures the ADC for reduced power consump-
tion when fs = 8kHz. PWRSV8K can be used in conjunction with PWRSV when fs = 8kHz
for more power savings.

0 = Normal, high-performance mode.

1 = Low power mode.

PWRSV

Power Save Mode. PWRSV configures the ADC for reduced power consumption for all
sample rates. PWRSV can be used in conjunction with PWRSV8K for more power sav-
ings.

0 = Normal, high-performance mode.

1 = Low-power mode.

0x4C

INAEN

Line Input A Enable
0 = Disabled
1 = Enabled

INBEN

Line Input B Enable
0 = Disabled
1 = Enabled

MBEN

Microphone Bias Enable
0 = Disabled
1 = Enabled

ADLEN

Left ADC Enable
0 = Disabled
1 = Enabled

ADREN

Right ADC Enable
0 = Disabled
1 = Enabled

MAXIN
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REGISTER

BIT

NAME

DESCRIPTION

0x4D

HPLEN

Left Headphone Enable
0 = Disabled
1 = Enabled

HPREN

Right Headphone Enable
0 = Disabled
1 = Enabled

SPLEN

Left Speaker Enable
0 = Disabled
1 = Enabled

SPREN

Right Speaker Enable
0 = Disabled
1 = Enabled

RECLEN

Receiver/Left Line Output Enable. Use this bit to enable the differential receiver output
or left line output.

0 = Disabled

1 = Enabled

RECREN

Right Line Output Enable. Use this bit to enable the right line output.
0 = Disabled
1 = Enabled

DALEN

Left DAC Enable
0 = Disabled
1 = Enabled

DAREN

Right DAC Enable
0 = Disabled
1 = Enabled

Ox4E

BGEN

Bandgap Enable. Must be enabled for proper operation of the 2.5V regulator and as-
sociated circuitry.

0 = Disabled

1 = Enabled

SPREGEN

2.5V Regulator Enable. SPREGEN enables a 2.5V internal regulator required for the
ADC, speaker and receiver/line out amplifier. The 2.5V regulator is powered by SP-
KLVDD.

0 = Disabled

1 = Enabled

VCMEN

Common-Mode Voltage Resistor String Enable. VCMEN enables the common mode
voltage for the input and output amplifiers in the codec.

0 = Disabled

1 = Enabled

BIASEN

Chip Bias Enable. BIASEN needs to be set for the codec amplifiers to be enabled.
0 = Disabled
1 = Enabled

JDWK

See the Jack Detection section.
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HEYAP, —BERRAABTFFREREN, 5—BIE
AETRH, FEBENBAESBREN, INATMNER
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MICTP/MICINAL & i, HEEH &R 5w N5 SEE T 5
HiRE, AWERFEANIHEZRNES, THIMNBRER
MITF X,

Bz mRESEIWREHEBRKR, AFENADC, E—
K IEH0dB. 20dBHI0dBIE IR E; F R AT RHEG
MR (PGA), B MOdBE20dBTE, K HA1dB, A
BREESNERIL, RTEXSFBE - RRARNE R,
PCGARMII R M 88, MM FIE BTN RS,

MCLK
— MCBAS| - i—REG —
e CONTROL
MIC1P/
DIGMICDATA l "
- ° +20dB T0 0dB
—0
MICIN/ |
DIGMICCLK |
O
AGC CONTROL
EXTMIC PATEN:
0\ O 0/20/30dB -
MIC2BYP \o -
MIC2P
MIC2N
PGAMT:
EXTMIC PAZEN: +20dB T0 0dB
0/20/30dB
O O
INABYP \7
INAVEXTMICP
INAZ/EXTMICN
S

)

6. ZmNAANER
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REGISTER BIT NAME DESCRIPTION
MIC1/MIC2 Preamplifier Gain
6 Course microphone gain adjustment.
00 = Preamplifier disabled
PA1EN/PA2EN 01 = 0dB
5 10 = 20dB
11 = 30dB
MIC1/MIC2 PGA
4 . . . .
Fine microphone gain adjustment.
VALUE GAIN (dB) VALUE GAIN (dB)
3 0x00 +20 0x0B +9
0x35/0x36 0x01 +19 0x0C +8
0x02 +18 0x0D +7
2 0x03 +17 OxOE +6
PGAM1/PGAM2
0x04 +16 OxOF +5
0x05 +15 0x10 +4
1 0x06 +14 0ox11 +3
0x07 +13 0x12 +2
0x08 +12 0x13 +1
0 0x09 +11 0x14 to Ox1F 0
Ox0A +10
Digital Microphone Clock Frequency
7 Select a frequency that is within the digital microphone’s clock frequency range. Set
OSR1 = 1 when using a digital microphone.
MICCLK 00 = PCLK/8
01 = PCLK/6
6 10 = 64 x LRCLK
11 = Reserved
Left Digital Microphone Enable
Set PA1EN = 00 for proper operation.
5 DIGMICL 0 = Disabled
1 = Enabled
0x48
Right Digital Microphone Enable
Set PA1EN = 00 for proper operation.
4 DIGMICR 0 = Disabled
1 = Enabled
External Microphone Connection
1 Routes INA_/EXTMIC_ to the microphone preamplifiers. Set INAEN = 0 when using
INA_/EXTMIC_ as a microphone input.
EXTMIC 00 = Disabled
01 = MIC1 input
0 10 = MIC2 input
11 = Reserved
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REGISTER BIT NAME DESCRIPTION
INA_/EXTMIC_ to MIC1_ Bypass Switch
7 INABYP 0 = Disabled
1 = Enabled
MIC1_ to MIC2_ Bypass Switch
4 MIC2BYP 0 = Disabled
1 = Enabled
Ox4A
1 RECBYP
See the Output Bypass Switches section.
0] SPKBYP

ZA
BHEERALANAET?), BHATRERIES LimHADS
BEEZNWA, BERRABETEEE, UXFEHEH
ANESHBY, URFEEEX G m, BB REXRH
RIRBMEIFE, HEESHH@ARE, AT ITEER
RE.

AVpgaIN = 20 x log (20kQ/RiN)

SR HEEXE A FBE L M BIEXNZ BHRAESK
0, WAEEDERBWESH R, ¥ A/ ERK20kQ/RN
EEERBENFT, UIATFBARFIVP_pHIES,

«
).
)

PGAINA:
+20dB T0 -6dB

INA1/
EXTMICP o———— o
INADIFF

PGAINA:
+20dB TO -6dB

>

PGAINB:
+20dB T0 -6dB

INB1 o
INBDIFF

INA2/
EXTMICN

==

AR

PGAINB:
+20dB T0 -6dB )S

INB2

A
LEFT
INPUT 1 20kQ
LEFT INA1/EXTMICP 1Vp_p (max)
INPUT 2 e Q
RIGHT VM —
INPUT 1 20kQ
RIGHT INA2/EXTMICN 1Vp-p (max)
INPUT 2 d Q
A VCM —

E7. ZNER

MAXIN

B8, 1§ % BEEN 55 KFXEINA/INB
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REGISTER | BIT

NAME

DESCRIPTION

INAEXT/INBEXT

Line Input A/B External Gain

Switches out the internal input resistor and selects a trimmed 20kQ feedback resistor.
Use an external input resistor to set the gain of the line input.

0 = Disabled
1 = Enabled

0x37/0x38

PGAINA/PGAINB

Line Input A/B Internal Gain Settings

000 = +20dB
001 = +14dB
010 = +3dB
011 = 0dB
100 = -3dB
101 = -6dB
110 = -6dB
111 =-6dB

INADIFF

Line Input A Differential Enable
0 = Stereo single-ended input
1 = Mono differential input

0ox47

INBDIFF

Line Input B Differential Enable
0 = Stereo single-ended input
1 = Mono differential input

ADCHIN B & =%

ICH LA FADCEUCE B X TN AR . ZAABKEZHE
R BINATFIINA2BI B N 55, ADCR B8 K /\ B &0
BMANERHEENEF ENEFEADC (E9),

MAXIN

MIX

MIXADL

MIX

MIXADR

B9. ADCHIN B EFS1ER

Maxim Integrated Products 72



#5. ADCHIN R ESE5HE=S

MAX98089

KINFE. MR E FindmiEagas,
E R FlexSound#& AR

REGISTER BIT NAME DESCRIPTION
7 Left/Right ADC Input Mixer
6 Selects which analog inputs are recorded by the left/right ADC.
Txxxxxxx = MIC1
5 x1xxxxxx = MIC2
4 xx1xxxxx = INA1 pin direct
0x23/0x24 3 MIXADL/MIXADR xxxx0cx = INA2 pin direct
5 Xxxx1xxx = INAT
xxxxx1xx = INA2 (INADIFF = 0) or INA2 - INA1 (INADIFF = 1)
1 XXXXxx1x = INB1
0 xxxxxxx1 = INB2 (INBDIFF = 0) or INB2 - INB1 (INBDIFF = 1)

REBHEESLUE
FHXTBEREE LR NEA S B 50 %5 28 (AGC)A
ADCH i B 8 F I TER(BE10),

ZZMAGC
ICEHHAGCHE MADCH H 55 B, BzhiETMICTFIMIC2
BUPGARE, F5EFRTFHIURIMIRE, RSB, I
PUA B B K1 37 1E(20dB) 20 R15-S 8L TR, W s/ N 38
DBt H{ES @ IR, AGCHERER, ZmNPGAT#E
AP %2, AGCEBRFERTENFESEE, WEADCH
MSEE,

IEETTRR

BTFAGCHATHERFEEXBEUTHES, FEE
JRIER20dB, AT RRX—[EE, TJPIRBEER R
INBIES ML, ICRSEILNERSIREB TY ELLH,
MAREEMMBRAR LEBRETRAEBELNESH T, 5
SHERKTESIR2AB, S#HFBHTEZFMIAB, = KFERE
7312dB,
IR IME SAGCHER, o MM fFER, FiE
AGCHY, 27 1BRABFAEAGCKA R & X w1k B A 48
HNEH B, B RAFEBAGCHIERS T RIBEIE
FI| H9 38 25 00 Y

a
[\

NOISE GATE

PGAM1
+20dB 70 -6dB

AUTOMATIC
GAIN

CONTROL

AVLG: 0/6/ AVRG: 0/6/
PGAM2: 12/18d8 12/18dB
+20dB T0 0dB AVL:0dB AVR:0dB
70 -15d8 T0 -15d8

(.

AGC AND NOISE GATE
AMPLITUDE RESPONSE

AGC ONLY

AGC AND NOISE GATE Y/
AGC AND NOISE
GATE DISABLED

NOISE GATE ONLY

-120 -100 -80 -60 -40 -20 0
INPUT AMPLITUDE (dBFS)

'
N
(=}

'
N
o

OUTPUT AMPLITUDE (dBFS)
s g

L
o
S

-120

E10. R EEHEESUEER

MAXIN

E11. AGCFIE ] BRI % B EE BN - 1 45 728 XK
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REGISTER BIT NAME DESCRIPTION
Noise Gate Attenuation
7 Reports the current noise gate attenuation.
000 = 0dB
001 = 1dB
010 = 2dB
6 NG 011 = 3dB to 5dB
100 = 6dB to 7dB
101 = 8dB to 9dB
5 110 = 10dB to 11dB
111 =12dB
AGC Gain
4 Reports the current AGC gain setting.
0x01 VALUE GAIN (dB) VALUE GAIN (dB)
0x00 +20 0x0B +9
3 0x01 +19 0x0C +8
0x02 +18 0x0D +7
AGC 0x03 +17 OxOE +6
2 0x04 +16 Ox0F +5
0x05 +15 0x10 +4
0x06 +14 Ox11 +3
1 0x07 +13 0x12 +2
0x08 +12 0x13 +1
0 0x09 +11 0x14 to Ox1F 0
O0Xx0A +10
AGC/Noise Gate Signal Source
Determines which ADC channel the AGC and noise gates analyze. Gain is adjusted on
7 AGCSRC both channels regardless of the AGCSRC setting.
0 = Left ADC output
1 = Maximum of either the left or right ADC output
AGC Release Time
6 Defined as the duration from start to finish of gain increase in the region shown in Figure
OX3F 12.
000 = 78ms
001 = 156ms
5 AGCRLS 010 = 312ms
011 = 625ms
100 = 1.25s
101 = 2.5s
4 110 = 5s
111 =10s
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*6. REBEBESAEFFR(E)

REGISTER BIT NAME DESCRIPTION
AGC Attack Time
3 Defined as the time required to reduce gain by 63% of the total gain reduction (one time
constant of the exponential response). Attack times are longer for low AGC threshold
AGCATK levels. See Figure 12 for details.
00 = 2ms
5 01=7.2ms
10 =31ms
11 =123ms
Ox3F
AGC Hold Time
1 The delay before the AGC release begins. The hold time counter starts whenever the sig-
nal drops below the AGC threshold and is reset by any signal that exceeds the threshold.
AGCHLD Set AGCHLD to enable the AGC circuit. See Figure 12 for details.
00 = AGC disabled
0 01 =50ms
10 = 100ms
11 = 400ms
Noise Gate Threshold
7 Gain is reduced for signals below the threshold to quiet noise. The thresholds are relative
to the ADC'’s full-scale output voltage.
THRESHOLD THRESHOLD
VALUE (dBFS) VALUE (dBFS)
6 0x0 Noise gate disabled 0x8 -45
ANTH 0x1 Reserved 0x9 -41
0x2 Reserved OxA -38
5 0x3 -64 0xB -34
Ox4 -62 0xC -30
0x5 -58 oxD -27
4 0x6 -53 OxE -22
0x7 -50 OxF -16
0x40
AGC Threshold
3 Gain is reduced when signals exceed the threshold to prevent clipping. The thresholds
are relative to the ADC'’s full-scale voltage.
THRESHOLD THRESHOLD
VALUE (dBFS) VALUE (dBFS)
2 0x0 -3 0x8 -1
AGCTH Ox1 -4 0x9 -12
0x2 -5 OxA -13
1 0x3 -6 0xB -14
0x4 -7 0xC -15
0x5 -8 0xD -16
0 0x6 -9 OXE -17
0x7 -10 OxF -18
MK Maxim Integrated Products 75




MAX98089

KINFE. MR E FindmiEagas,
E R FlexSound#& AR

<—>‘ ATTACK TIME ‘ﬂ— HOLD TIME L RELEASE TIME

E12. AGCHY % &

ADCREHE-TFZ# FEEBEE, HEEFEFRFIRE NOAB, BT
ICEIERTF A FE A B BMADCH H # )k ST 8 5 B 154 TERTAPEZEENNZIBE,
(B13), ATRESHNASTEH, NRATEEREIEHAY

—
—0

AVLG: 0/6/ AVRG: 0/6/
12/18dB 12/18dB
AVL:0dB AVR:0dB
T0 -15dB TO -15dB

E13. ADCR & B F £ b 1EE
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REGISTER | BIT NAME DESCRIPTION
Left/Right ADC Gain
5 00 = 0dB
AVLG/AVRG 01 =6dB
4 10 = 12dB
11 =18dB
Left/Right ADC Level
3 VALUE GAIN (dB) VALUE GAIN (dB)
0x33/0x34 5 0x0 +3 0x8 -5
0x1 +2 0x9 -6
0x2 +1 OxA -7
AVL/AVR
1 0x3 0 0xB -8
Ox4 0xC -9
0x5 -2 0xD -10
0 0x6 -3 OxE -1
0x7 -4 OxF -12

&
THREERITRESR, FEEM ST T UEDAN s E
FrERAEMESPEMN—MNEENRSESE LB
14), MEDRBEBTRIEBES, EHMEERBETE
BCHWES, BRHREEBANBAAR, ICUEFHALHR

MEaE, UERTHRESRRIESHEEE, AT
MESHENBHRRHEEFNLTR, UShENEESER
TER.

DVST:
0dB T0 -60dB

SIDETONE M
DSTS

X

E14. & EEER

MAXIN
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REGISTER | BIT NAME DESCRIPTION
Sidetone Source
7 Selects which ADC output is fed back as sidetone. When mixing the left and right ADC
outputs, each is attenuated by 6dB to prevent full-scale signals from clipping.
DSTS 00 = Sidetone disabled
01 = Left ADC
6 10 = Right ADC
11 = Left + Right ADC
Sidetone Level
4 Adjusts the sidetone signal level. All levels are referenced to the ADC’s full-scale output.
VALUE LEVEL (dB) VALUE LEVEL (dB)
0x00 Sidetone disabled 0x10 -30.5
0x01 -0.5 0ox11 -32.5
3 0x02 -2.5 0x12 -34.5
Ox2E 0x03 -4.5 0x13 -36.5
0x04 -6.5 0x14 -38.5
5 0x05 -8.5 0x15 -40.5
DVST 0x06 -10.5 0x16 -42.5
0x07 -12.5 ox17 -44.5
0x08 -14.5 0x18 -46.5
1 0x09 -16.5 0x19 -48.5
Ox0A -18.5 Ox1A -50.5
0x0B -20.5 0x1B -52.5
0x0C -22.5 0x1C -564.5
0 0x0D -24.5 0x1D -56.6
OxOE -26.5 Ox1E -58.5
OxOF -28.5 Ox1F -60.5
#HrzgEn ARBl. BIARET, SDOUTSTASDOUTS27EICH i i
ICEERNMMINEKESBREN—PREESEE, & BENKREASHE, WEXAEL, KEORENNER
FEO] DANEFEELEZNIERESMES, & BE1MTOMER, BF AKX, BEREFEPCMIB S HIE,

W—BIAESHESBTER, #FE5MED2 (DA2)
AT B E EMES. BDANATENTEE
M ABEES,; BDARATEREABEERSTMNES
BE. BFEREORITENRD, UEEEEIER
%&ﬁﬁ#‘a O #5MNERIR & BB (S,
SHMBEOITUREAFEER, BFEWTF. I2S,
PCM&ETQ’EFHTDM TIDMEX X FEM L X4 EF
TR RN, ICHENMEOTUER2N £F BN
B%" MEABWINBEIBT S -8, ROFTTASEHE
RO FENEARE, B16FET7A L T E N HSME

MAXIN

ICHIEF SO XHADCEDACKR BRI FHE, HiB
KRBT RBADCHE # i 1 5 S ZE#FDAC, BT EK, &
SEHFENEONZTBREZIODKERE, 2FE
RICHITBEHFESAED G, HEIRST, SDINSTH
SDINS2B NBEMN— MO EEE S —MEQ, 23&E
SDOUTS2= SDOUTS1Hi o P55 O TN FL B FUAE [ Y
REE, BEOIEXTBER, XAFICKEZMEMAMN—
TEOEEI S -0, REIGFEZRRENX, B15
P A AR BB F 5 S E R T,
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S(

7 BOLKST

Q
LRCLKS1 SDOUTST SDINS1 | DVDDS1 BCLKS2 LRCLKS2 SDOUTS2 | SDINS2 | DVDDS2 )%
i PR - g 7_T g °
®
P hd
S 3 S S by bhoag
SEL1 e O/f C{; O/é) SEL2 g 4
=t 57 s = of 37 s =
2 g g 3 = i 3 g
DAI DAI2

HIZOFF1
MAS1 MAS1/ X SDOENT

\. / SDIEN1

HIZOFF2
MAS2 MAS2/ X SpoEN2

\. /£ SDIEN2

BIT FRAME DATA DATA BIT FRAME DATA DATA
CLOCK CLOCK OUTPUT INPUT CLOCK CLOCK OUTPUT INPUT
A A AA
o/ o
o/ o
LBEN1
LBEN2| MUX | _
A A vy
¢ <
LTEN1
- s N Va
N N Nl
DAI1 DAI1 DAI2
RECORD PATH PLAYBACK PATH  PLAYBACK PATH
E15. HFEH 5 & E
9. B FHIMIEX
MODE WCI1/WCI2 BCI1/BCI2 DLY1/DLY2 TDM1/TDM2 SLOTL1/SLOTL2 | SLOTR1/SLOTR2
Left Justified 1 0 0 0 X X
12S 0 0 1 0 X X
PCM X 1 X 1 0 0
TDM X 1 X 1 Set as desired
X = 7_5%0
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REGISTER BIT NAME DESCRIPTION
DAI1/DAI2 Master Mode
In master mode, DAI1/DAI2 outputs LRCLK and BCLK. In slave mode, DAI1/DAI2 ac-
7 MAS1/MAS2 | cept LRCLK and BCLK as inputs.
0 = Slave mode
1 = Master mode
DAI1/DAI2 Word Clock Invert
TDM1/TDM2 = 0:
0 = Left-channel data is transmitted while LRCLK is low.
6 WCHWCI2 1 = Right-channel data is transmitted while LRCLK is low.
TDM1/TDM2 = 1:
Always set WCI = 0.
DAI1/DAI2 Bit Clock Invert
BCI1/BCI2 must be set to 1 when TDM1/TDM2 = 1.
0 = SDIN is accepted on the rising edge of BCLK.
SDOUT is valid on the rising edge of BCLK.
5 BCI1/BCI2 1 = SDIN is accepted on the falling edge of BCLK.
SDOUT is valid on the falling edge of BCLK.
Master Mode:
0 = LRCLK transitions on the falling edge of BCLK.
1 = LRCLK transitions on the rising edge of BCLK.
0x14/0x1C DAI1/DAI2 Data Delay
DLY1/DLY2 has no effect when TDM1/TDM2 = 1.
4 DLY1/DLY2 0 = The most sigh?ficant data bit is clocked on the first active BCLK edge after an
LRCLK transition.
1 = The most significant data bit is clocked on the second active BCLK edge after an
LRCLK transition.
DAI1/DAI2 Time-Division Multiplex Mode (TDM Mode)
Set TDM1/TDM2 when communicating with devices that use a frame synchronization
2 TDM1/TDM2 | pulse on LRCLK instead of a square wave.
0 = Disabled
1 = Enabled (BCI1/BCI2 must be set to 1)
DAI1/DAI2 Wide Frame Sync Pulse
Increases the width of the frame sync pulse to the full data width when TDM1/TDM2 =
1 FSW1/FSW2 | 1. FSW1/FSW2 has no effect when TDM1/TDM2 = 0.
0 = Disabled
1 = Enabled
DAI1/DAI2 Audio Data Bit Depth
Determines the maximum bit depth of audio being transmitted and received. Data is
0 WS1/WS2 always 16 bit when TDM1/TMD2 = 0.
0 = 16 bits
1 = 24 bits
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REGISTER BIT NAME DESCRIPTION
ADC Oversampling Ratio
7 Use the higher setting for maximum performance. Use the lower setting for reduced
power consumption at the expense of performance.
OSR1 00 = 96x
01 = 64x
6 10 = Reserved
11 = Reserved
DAC Oversample Clock (Select PCLK/2 for higher performance. Select PCLK/4 for
5 DAC_OSR1/ | lower power consumption.)
DAC_OSR2 | 1 =DAC input clock = PCLK/2
0 = DAC input clock = PCLK/4
0x15/0x1D DAI1/DAI2 BCLK Output Frequency
5 When operating in master mode, BSEL1/BSEL2 set the frequency of BCLK. When op-
erating in slave mode, BSEL1/BSEL2 have no effect. Select the lowest BCLK frequency
that clocks all data input to the DAC and output by the ADC.
000 = BCLK disabled
’ BSEL1/ 001 = 64 x LRCLK
BSEL2 010 = 48 x LRCLK
011 = 128 x LRCLK (invalid for DHF1/DHF2 = 1)
100 = PCLK/2
101 = PCLK/4
0 110 = PCLK/8
111 = PCLK/16
DAI1/DAI2 Audio Port Selector
7 Selects which port is used by DAI1/DAI2.
00 = None
SEL1/SEL2 01 = Port S1
6 10 = Port S2
11 = Reserved
DAI1 Digital Loopthrough
Connects the output of the record signal path to the input of the playback path. Data
5 LTEN1 input to DAI1 from an external device is mixed with the recorded audio signal.
0 = Disabled
1 = Enabled
Ox16/0xTE DAI1/DAI2 Digital Audio Interface Loopback
LBEN1/ LBENT routes the digital audio input to DAI1 back out on DAI2. LBENZ routes the digital
4 audio input to DAI2 back out on DAI1. Selecting LBEN2 disables the ADC output data.
LBEN2 .
0 = Disabled
1 = Enabled
DAI1/DAI2 DAC Mono Mix
Mixes the left and right digital input to mono and routes the combined signal to the left
3 DMONO1/ and right playback paths. The left and right input data is attenuated by 6dB prior to the
DMONO2 mono mMix.
0 = Disabled
1 = Enabled
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REGISTER

BIT

NAME

DESCRIPTION

0x16/0x1E

HIZOFF1/
HIZOFF2

Disable DA1/DAI2 Output High-Impedance Mode

Normally SDOUT is set high impedance between data words. Set HIZOFF1/HIZOFF2 to
force a level on SDOUT at all times.

0 = Disabled

1 = Enabled

SDOENT1/
SDOEN2

DAI1/DAI2 Record Path Output Enable
DAI2 outputs data only if LBEN1 = 1.

0 = Disabled

1 = Enabled

SDIEN1/
SDIEN2

DAI1/DAI2 Playback Path Input Enable
0 = Disabled
1 = Enabled

0x17/0x1F

SLOTL1/
SLOTL2

TDM Left Time Slot

Selects which of the four slots is used for left data on DAI1/DAI2. If the same slot is
selected for left and right audio, left audio is placed in the slot.

00 = Slot 1

01 =Slot 2

10 = Slot 3

11 = Slot 4

SLOTR1/
SLOTR2

TDM Right Time Slot

Selects which of the four slots is used for right data on DAI1/DAI2. If the same slot is
selected for left and right audio, left audio is placed in the slot.

00 = Slot 1

01 =Slot2

10 = Slot 3

11 =Slot 4

SLOTDLY1/
SLOTDLY2

TDM Slot Delay

Adds 1 BCLK cycle delay to the data in the specified TDM slot.
1xxx = Slot 4 delayed

x1xx = Slot 3 delayed

xx1x = Slot 2 delayed

xxx1 = Slot 1 delayed

MAXIN
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WCI_=0,BCl_=0,DLY_=0, TDM_=0, FSW_=0, WS_=0, HIZOFF_=1, SLOTL_=0, SLOTR_=0

A 16. Non-TDMZ #E# =0 = 1
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WCI_=0,BCl_=1,DLY_=0, TDM_=1, FSW_=0, WS_=0, HIZOFF_=0, SLOTL_=0, SLOTR_=1

LRCLK

Sbout

BCLK

SDIN

LRCLK

SbouTt

BCLK

SDIN

LRCLK

SbouT

BCLK

SDIN

LRCLK

SDOUT ——HIZ

32 CYCLES )

SDIN

LRCLK

16 CYCLES 16 CYCLES
) O0C
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BRFNMROERR, ATEHANBERE, AETRE
AEAIEEANBIERN, IUXRARX—ER,

F11. RMEFIFFS

MAX98089

KINFE. MR E FindmiEagas,
E R FlexSound#& AR

o EHERAN: ZEATEHE— MU SRS, A
FEHEETFPCLKAIRMEER, MmmEPCLKFILRCLKIR
REBFSEREY, FTATEEINFOMER,

o EHMEX(LRDAN): BH T HEEETEXFINERET,
3 F8kHzF16kHZ R ZEK, & I BIMCLKIR K (12MHz.
13MHz. 16MHz#119.2MH2) I %12 TEERBH A B
TR, ZERXT, MCLKFILRCLK®E ZHi@iTFREQ1 ik
B, mdEEBNIFIPLLIEHI 67,

o DACIRINFE®EN: ZEXTEPLL, MBEME, HE
BEEITHE~E£4, DAI_DAC_LPRKBEBEHETE
iR B,

REGISTER BIT NAME DESCRIPTION
MCLK Prescaler
5 Generates PCLK, which is used by all internal circuitry.
00 = PCLK disabled
0x10 PSCLK 01 = 10MHz < MCLK < 20MHz (PCLK = MCLK)
4 10 = 20MHz < MCLK < 40MHz (PCLK = MCLK/2)
11 = 40MHz < MCLK < 60MHz (PCLK = MCLK/4)
DAI1/DAI2 Sample Rate
7 Used by the ALC to correctly set the dual-band crossover frequency and the excursion
limiter to set the predefined corner frequencies.
SAMPLE RATE SAMPLE RATE
6 VALUE (kHz) VALUE (kHz)
0x0 Reserved 0x8 48
0x11/0x19 SR1/SR2 0x1 8 0x9 88.2
5 0x2 11.025 OxA 96
0x3 16 0xB Reserved
Ox4 22.05 oxC Reserved
0x5 24 0xD Reserved
4 0x6 32 OxE Reserved
Ox7 441 OxF Reserved
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REGISTER BIT NAME DESCRIPTION
Exact Integer Mode
Overrides PLL1 and NI1 and configures a specific PCLK to LRCLK ratio.
3 VALUE SAMPLE RATE VALUE SAMPLE RATE
. PCLK = 12MHz,
0x0 Disabled 0x8 LRCLK = 8KkHz
PCLK = 12MHz,
0x1 Reserved 0x9 LRCLK = 16kHz
PCLK = 13MHz,
, 0x2 Reserved OxA LRCLK = 8KkHz
0ox11 FREQ1 PCLK = 13MHz
0x3 Reserved 0xB LRCLK = 16kHz
PCLK = 16MHz,
Ox4 Reserved oxC LRCLK = 8kHz
PCLK = 16MHz,
0x5 Reserved 0xD LRCLK = 16kHz
PCLK = 19.2MHz,
1 0x6 Reserved OxE LRCLK = 8kHz
PCLK = 19.2MHz,
0x7 Reserved OxF LRCLK = 16kHz
PLL Mode Enable (Slave Mode Only)
PLL1/PLL2 enables a digital PLL that locks on to the externally supplied LRCLK frequen-
7 PLL1/PLL2 cy and automatically sets the LRCLK divider (NI1/NI2).
0 = Disabled
1 = Enabled
6 Normal Mode LRCLK Divider
Ox12/0x1A 5 When PLL1/PLL2 = 0, the frequency of LRCLK is determined by NI1/NI2. See Table 12
4 for common NI values.
3
5 SAMPLE RATE DHF1/DHF2 NI1/NI2 FORMULA
]
65,536 x 96 X f
0 NI/ 8kHz < LRCLK < 48kHz 0 NI = . LRCLK
7 NI2 PCLK
6
65,536 x 48 x f
5 48kHz < LRCLK < 96kHz 1 NI= LRCLK
2 froLk
3
> fLRCLK = LRCLK frequency
Ox13/0x1B ] fPcLK = Prescaled MCLK frequency (PCLK)
Rapid Lock Mode
Program NI1/NI2 to the nearest valid ratio and set NI1[0]/NI2[0] when PLL1/PLL2 = 1
0 NI[ONIZ[0] to enable rapid lock mode. Normally, the PLL automatically calculates and dynamically
adjusts NI1/NI2. When rapid lock mode is properly configured, the PLL starting point is
much closer to the correct value, thus speeding up lock time. Wait one LRCLK period
after programming NI1/NI2 before setting PLL1/PLL2 = 1.
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REGISTER BIT NAME DESCRIPTION
DAI_ DAC Low Power Select.
7 These bits setup the clocks to be generated from fixed counters that bypass the PLL for
DAC low power mode.
FILTER FILTER
] VALUE SETTING SELECT VALUE SETTING SELECT
DAI2_DAC_LP PLL derived PCLK = 2304 .
0x0 clock - 08 x LRCLK voice
PCLK = 128 )
5 0x1 « LRCLK Audio 96kHz 0x9 Reserved —
PCLK =192 )
OxaF 4 0x2 « LRCLK Audio 96kHz OxA Reserved —
PCLK = 256 )
; 0x3 « LRCLK Audio 48kHz 0xB Reserved —
PCLK = 384 .
0x4 « LRCLK Audio 48kHz 0xC Reserved —
PCLK = 768 .
2 DAIM_DAC_LP 0x5 « LRCLK Voice 0xD Reserved —
PCLK = 1152 )
1 0x6 « LRCLK Voice OxE Reserved —
PCLK = 1536 )
0 0x7 « LRCLK Voice OxF Reserved —
DAI2 DAC Input Dither Enable
3 DAC2DITHEN DAC?DITHEN is recommended to be set when DAI2_DAC_LP = 0000.
0 = Disabled
1 = Enabled
DAI1 DAC Input Dither 1 Enable
5 DAC1DITHEN DAC1.DITHEN is recommended to be set when DAI1_DAC_LP = 0000.
0 = Disabled
1 = Enabled
0x50 DAI2 Clock Gen Module Enable
CGM1_EN has to be set along with CGM2_EN to enable the clock generation for the
1 CGM2_EN DAI2 DAC playback path.
0 = Disabled
1 = Enabled
DAI1/Device Clock Gen Module Enable
CGM1_EN enables the device clock generation, and needs to be set for DAC playback
0 CGM1_EN or ADC record.
0 = Disabled
1 = Enabled
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KIhFE. M= FinmiRiEas,
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F12. EHINI/NI2{E

LRCLK (kHz)

PCLK (MHz) DHF1/2=0 DHF1/2 =1
8 [11.025| 12 16 22.05 24 32 44.1 48 64 88.2 96
10 13A9 | 1B18 | 1D7E | 2752 | 3631 | 3AFB | 4EA5 | 6C61 | 75F7 | 4EA5 | 6Ce1 | 75F7
11 11E0 | 18A2 | 1ACF | 23BF | 3144 | 359F | 477E | 6287 | 6B3E | 477E | 6287 | 6B3E
11.2896 116A | 1800 | 1A1F | 22D4 | 3000 | 343F | 45A9 | 6000 | 687D | 45A9 | 6000 | 687D
12 1062 | 1694 | 1893 | 20C5 | 2D29 | 3127 | 4189 | 5A51 | 624E | 4189 | 5A51 | 624E
12.288 1000 | 160D | 1800 | 2000 | 2C1A | 3000 | 4000 | 5833 | 6000 | 4000 | 5833 | 6000
13 OF20 | 14D8 | 16AF | 1E3F | 29AF | 2DsF | 3C7F | 535F | 5ABE | 3C7F | 535F | 5ABE
16 0C4A | 10EF | 126F | 1893 | 21DE | 24DD | 3127 | 43BD | 49BA | 3127 | 43BD | 49BA
16.9344 0B9C | 1000 | 116A | 1738 | 2000 | 22D4 | 2E71 | 4000 | 45A9 | 2E71 | 4000 | 45A9
18.432 OAAB | OEB3 | 1000 | 1555 | 1D66 | 2000 | 2AAB | 3ACD | 4000 | 2AAB | 3ACD | 4000
20 09D5 | 0D8C | OEBF | 13A9 | 1B18 | 1D7E | 2752 | 3631 | 3AFB | 2752 | 3631 | 3AFB

FE: RAGFR B9 B B E o 42 (R 5 1 R E

RIEFEZRFL S i, RAFDANN—MFEHHERREE, M3 —1F
FREREHEBKBTDAIT (SDINT)FIDAI2 (SDIN2)SH & T8 H SRR R R BIE,
FBENRERERIE S, ABINSTHNESTEY
DANE K FSDOUTS15SDOUTS2, T %75 il e REEX

SAMPLE RATE
CONVERTER

SRMIX_

Ab AL
«

E18. RHEEZHH
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REGISTER BIT NAME DESCRIPTION

Sample Rate Mix Mode. Sets mixing configuration applied to the sample rate
converted channel(s).

4 SRMIX_MODE 0 = (DAI1 + DAI2)
1 = (DAI1 + DAI2)/2

3 SRMIX_ENL Sample Ratg Mix Enable. If enabled, mixes data on DAI1 and DAI2. If cleared, SRC

0x21 data source is DAI2 only.

0 = SRC mix disable

2 SRMIX_ENR 1 1 _ SRC mix enable

’ SRC_ENL Sample Rate Converter Enable. Select if the SRC is enabled on a per channel
basis.

0 SRC_ENR 0 = Sample rate converter disable
1 = Sample rate converter enable

B IEE
ICHHBIMHFESBRIEEATEXBETENIED
(E19), ZHEIIDANNEFAR TEBIFIESNERIE
B, EEREEFEDAIZ 89 E BUB B X FFE R IE Ko
BEIRIB KX Ffs/2 A £ # R F 2 it KF70dB#IBE T 3=
W, DURNVEB, =TS BIRRSEER T R TI

55,

LRERASANSHRAEFAK, &RFRELER
RIED IR, FRBEMIAN, NEBIEFEEE, o
WEBEERE, bUBREREE,

FRMAT, % AFIRELE BT ZHE0kHZN L R A
=, DAFIDARTIR T EIE RS, I XBENAOREE
B

MODET M
AVFLT [/ VOICE

FILTERS

AUDIO/
FILTERS

DCB2

VOICE
FILTERS

MODE1
DVFLT

BE19. H 718 I8 B AEE

MAXIN
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REGISTER BIT NAME DESCRIPTION
DAI1 Passband Filtering Mode
7 MODE1 0 = Voice filters
1 = Music filters (recommended for fs > 24kHz)
6 DAI1 ADC Highpass Filter Mode
5 MODE1 AVFLT1
AVFLTA 0 See Table 15.
4 ’ Select a nonzero value to enable
the DC- blocking filter.
Ox18 DAI1 High Sample Rate Mode
Selects the sample rate range.
8 DHF 0 = 8kHz < LRCLK < 48kHz
1 = 48kHz < LRCLK < 96kHz
2 DAI1 DAC Highpass Filter Mode
1 MODE1 DVFLT1
DVFLTH 0 See Table 15.
Select a nonzero value to enable the DC-
0 1 N
blocking filter.
DAI2 High Sample Rate Mode
Selects the sample rate range.
3 DHF2 0 = 8kHz < LRCLK < 48kHz
1 = 48kHz < LRCLK < 96kHz
0x20
DAI2 DC Blocking Filter
Enables a DC-blocking filter on the DAI2 playback audio path.
0 DCB2 :
0 = Disabled
1 = Enabled
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AVFTL/DVFLT VALUE | INTENDED SAMPLE RATE FILTER RESPONSE
000 N/A Disabled
10
S
-0
w90
001/011 16kHz/8kHz £ %
<C
-40
-50
-60
200 400 600 800 1000
FREQUENCY (H2)
10
0
-0
w90 /
010/100 16kHz/8KHz £ %
<C
-40
-50 /
-60
200 400 600 800 1000
FREQUENCY (Hz)
10
0 —
i
= 20 /
101 8kHz to 48kHz £ -% /
<<
-40
-50
LRCLK = 48kHz
-60 !
200 400 600 800 1000
FREQUENCY (Hz)
110/111 N/A Reserved
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[E1 7% 18 P& 15 5 40 22
ICE {55 B BB 4% 8 5h B R F (ALC)IFIGE RS H9
22(EQ) (E120), DAINFIDAI2E i 38 28 £ 7% 65 — 4 %5 77 28
EHMIRIALC, RERDIZTEMINSHEQ, HHAT
DA FIDAI2 & 58 2 o

H 5B
B BFEFHALOBBHREAESEET AR LR
SHIK, BETBEVEHREBELIN, R|ERXRETU
KR eFRA12dB, FUNBRBRHE TARERERB
HHSRTE, YENERERE, NERXFERTER
EEL,
TRBINESTTIREBTHEMERRESHERNEBE, &
BFESNRTMUBRRAETREE, ESBFRTREDN
PBRIATE, ALCK I HEE0MB, EEIES EAFIIRIMLE,
E21Fr R AALCEI N 5% H 89X R i 2k,
ALCTEBERBENZ RERRER, ZRAT, BAESSIEE
B8 UbkHZ A D RE AT B, B TNRERINES

|/ wuLTBAND AL

[ ] [ ]
V DVEQ2:
0dB T0 1508 008 T0 -1508
5-BAND 5-BAND
PARAMETRIC PARAMETRIC
~& A [~E
[ Teaten [ eazen

MAX98089

KINFE. MR E FindmiEagas,
E R FlexSound#& AR

DAENIBIIHALC, REBEMNT—E, ZHEERXT,
PR BEESE,

OUTPUT SIGNAL
(dBFS)
0 —4— —
INPUT
. : : SIGNAL
LOW-LEVEL ~ -12 0 (dBFS)
THRESHOLD
ALC WITH ALCTH = 000
OUTPUT SIGNAL
(dBFS)
0 —4— —
INPUT
; : : SIGNAL
LOW-LEVEL ~ -12 0 (dBFS)
THRESHOLD
ALC WITH ALCTH = 000
OUTPUT SIGNAL
(dBFS)
0 . .
‘ | | INPUT
1 1 1 SIGNAL
LOW-LEVEL ~ -12 0 (dBFS)
THRESHOLD
ALC DISABLED

E20. B3 #1552 EER

MAXIN

B21. ALCB N 5% 1l X Z R~ B
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REGISTER BIT NAME DESCRIPTION
ALC Enable
7 ALCEN Enablgs ALC on both the DAI1 and DAI2 playback paths.
0 = Disabled
1 = Enabled
ALC and Excursion Limiter Release Time
Sets the release time for both the ALC and Excursion Limiter. See the Excursion Limiter
6 section for Excursion Limiter release times. ALC release time is defined as the time
required to adjust the gain from 12dB to 0dB.
VALUE ALC RELEASE TIME (s)
000 8
5 ALCRLS 001 4
010 2
011 1
100 0.5
4 101 0.25
0x43 110 Reserved
111 Reserved
Multiband Enable
Enables multiband processing with a 5kHz center frequency. SR1 and SR2 must be
3 ALCMB configured properly to achieve the correct center frequency for each playback path.
0 = Single-band ALC
1 = Dual-band ALC
Low Signal Threshold
2 Selects the minimum signal level to be boosted by the ALC.
000 = -dB (low-signal threshold disabled)
001 =-12dB
010 = -18dB
! ALCTH 011 =-24dB
100 = -30dB
101 = -36dB
0 110 = -42dB
111 = -48dB
BHIIES 100 e
SHEQBIES NI HIREEE, ENREREGEWEN o T, 8z L
R, TRBERE. POMRREE, BRMIEERY 5w
WSEE A+12dB, R E. 20HzE20kHz, #FHQE 2
INFE22FREIEE S, TURBEENMENN, BX g / fs = 48Kz
MIQME B 51 B R ER AR 69T R I R, P8 % — B R O 82 o B R == e SRRl
E—i2, TINFKB+60dBH BILH, = / AL
s
E:
0.1
100 1000 10,000 100,000
CENTER FREQUENCY (Hz)

MAXIN

E22. ##E B TERBRAQESHEN X F th 24
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HEQWMANEARBSE, BREESHIK, RASTREANE MAX98089i it BIF AT A EQRBNER AT, R
ERAEIREES ELHTFBRR, WREEINSEQ BEXEERMBX, BHEEFTFEOG2E0XBS,
BRI, EQES

390k g

F17. EQF 7

LEE S B o

T R IR E A Es RS, DITRE

REGISTER BIT NAME DESCRIPTION
DAI1/DAI2 EQ Clip Detection
4 EQCLP1/ Automatically controls the EQ attenuator to prevent clipping in the EQ.
EQCLP2 0 = Enabled
1 = Disabled
DAI1/DAI2 EQ Attenuator
3 Provides attenuation to prevent clipping in the EQ when full-scale signals are
boosted. DVEQ1/DVEQ2 operates only when EQ1EN/EQ2EN = 1 and EQCLP1/EQ-
CLP2 = 1.
0X30/0x32 VALUE GAIN (dB) VALUE GAIN (dB)
2 0x0 0 0x8 -8
DVEQ1/DVEQ2 0x1 -1 0x9 -9
0x2 -2 OxA -10
1 0x3 -3 0xB -11
Ox4 -4 oxC -12
0x5 -5 0xD -13
0 0x6 -6 OxE -14
Ox7 -7 OxF -15
7 VS2EN
6 VSEN See the Click-and-Pop Reduction section.
5 Z/DEN
DAI2 EQ Enable
0x49 1 EQ2EN 0 = Disabled
1 = Enabled
DAI1 EQ Enable
0 EQ1EN 0 = Disabled
1 = Enabled
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ICE¥E 4> 51 - F DA FIDAI2 B 5 57 i B8 B0 B 7 S 32
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#. MODE1 = OB, DANESBEAWIE, EHMERX
T RTFFE. DAIES B A T

DV1G:
0/6/12/18dB

Dv2: /E

0dB 70 -15dB

DVt /E

0dB 70 -15dB

E23. Bl EFEFER

%18. DAC[O A BB F4= I ZH 1725

REGISTER BIT NAME DESCRIPTION
DAI1/DAI2 Mute
7 DViM/DV2M 0 = Disabled
1 = Enabled
DAI1 Voice Mode Gain
5 DV1G only applies when MODE1 = 0.
00 = 0dB
DV1G 01 =6dB
4 10 = 12dB
11 =18dB
OX2F/0x31 3 DAI1/DAI2 Attenuation
VALUE GAIN (dB) VALUE GAIN (dB)
0x0 0 0x8 -8
2 Ox1 -1 0x9 -9
0x2 -2 OxA -10
DV1/DV2
0x3 -3 0xB -11
1 Ox4 -4 0xC -12
0x5 -5 0xD -13
0 0x6 -6 OxE -14
0x7 -7 OxF -15
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DACHIN B &=

ICHAFEDACE Bk BM M BFHIBRNEA, DACESESRRERSMBBERES L. HFEDAC (H24),

MIX
MIXDAL
MIX
MIXDAR
E24. DACEIN B &35 1EE
#19. DACHIN R B ST 7o
REGISTER | BIT NAME DESCRIPTION
7 Left DAC Input Mixer
6 1xxx = DAI1 left channel
MIXDAL x1xx = DAI1 right channel
5 xx1x = DAI2 left channel
4 xxx1 = DAI2 right channel
0x22
3 Right DAC Input Mixer
2 1xxx = DAI1 left channel
MIXDAR x1xx = DAI1 right channel
1 xx1x = DAI2 left channel
0 xxx1 = DAI2 right channel

MAXIN
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BRI KR
ICREAE-1MESEBRIARSE, BRBARRFRITA TR0 EHFER, WR-—MERBINESENENT FHFMEUES,
T AGE FASPKBYPH X i M RS M E B B A R S8 M o F FBI2CHE O, B WK SR h oV B B i SRS S ki

~
- RECVOLL:
> 480706208 LEE%B
>
> RXINP
> wix
<
>
> |
MIXRECL
- RECVOLR:
> +80BT0 6208 R
>
< ~ RN
> i —o 0dB
> LINEMODE l
> RECREN S
<IN SPKBYP o/
MIXRECR

SPKLP
SPKLN

&

E25. W RS HER
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WA R E
ICH WM KRB ERKETALAREDAC, LA(REREMNIMICHEA, BEERSBEXNTRAESRASHTRS, it
ENESET 1N, TRENESESIEMCIB. 9dBH12dB=AE,

F:20. WA HEERSERE

REGISTER BIT NAME DESCRIPTION
7 Left Receiver Output Mixer
6 Txxxxxxx = Right DAC
5 x1Ixxxxxx = MIC2
4 xx1xxxxx = MIC1
0x28 MIXRECL xxx1xxxx = INB2 (INBDIFF = 0) or INB2-INB1 (INADIFF = 1)
3 xxxx1xxx = INB1
2 xxxxx1xx = INA2 (INADIFF = 0) or INA2-INA1 (INADIFF = 1)
1 XXxxxx1x = INA1
0 xxxxxxx1 = Left DAC
7 Right Receiver Output Mixer
6 Txxxxxxx = Left DAC
5 x1xxxxxx = MIC2
4 xx1xxxxx = MIC1
0x29 3 MIXRECR xxx1xxxx = INB2 (INBDIFF = 0) or INB2-INB1 (INBDIFF = 1)
xxxx1xxx = INA1
2 xxxxx1xx = INA2 (INADIFF = 0) or INA2-INA1 (INADIFF = 1)
1 XXxxxx1x = INA1
0 xxxxxxx1 = Right DAC
Receiver Output Mode. Configures receive path output mode between BTL and
stereo line output.
7 LINE_MODE 0= BTL
1 = Stereo line output
5 Right Receiver Mixer Gain Select
MIXRECR 8? - Og dBB
Ox2A -
2 -GAIN 10 = -9dB
11 =-12dB
1 Left Receiver Mixer Gain Select
MIXRECL 00 = 0dB
0 GAIN 01 =-6dB
- 10 = -9dB
0 11 =-12dB
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BN HI S

REGISTER BIT NAME DESCRIPTION
N I=C U astorohi
1 = Enabled
4 Receiver Output Volume Level
VALUE VOLUME (dB) VALUE VOLUME (dB)
0x00 -62 0x10 -10
3 0x01 -58 0x11 -8
0x02 -54 0x12 -6
0x03 -50 0x13 -4
0x04 -46 0x14 -2
0x3B/0x3C ° 0x05 -42 0x15 0
RECVOLL/ 0x06 -38 0x16 +1
RECVOLR 0x07 -35 0x17 +2
0x08 -32 0x18 +3
0x09 -29 0x19 +4
! Ox0A -26 Ox1A +5
0x0B -23 0x1B +6
0x0C -20 0x1C +6.5
0 0x0D -17 0x1D +7
OxOE -14 Ox1E +7.5
OxOF -12 Ox1F +8
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H R I K 7%
ICEM T SR TIREDEM AR, BEZZETABEK
R, MESERTDERMARE MRS,
DEBABHESRESHTHHRERBEENFRITERN,
DEmREd, WHRAEEENBRBIANFR, FEEN
NERJBBAIT, SDEMKRBRHERE XA RRFEE
ZRTMOSFETS I8 B B IPRIGFEFE S BIRF Ho
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SMBARBEER EHNRABERT8%, ERABEEIEER
ANNET A AR X —HE, FATHEER(RENZTRE
SBET, AXKRKZE30%MUT; A HBICAIBHDEM
Res, BEFHTRENDTRFES0% MU L,

R HDEM KRB EZRERIIBLORE H R, UHE
EN55022BFIFCC B 5 F #H(EMNE E K, MaximiE IR
EHMHERNRABITES DEERE, BEXEENEMILE
5, TESREYRY Ao o] DU A RO B8 o

SPVOLL:
+80B TO -62dB

MIX

MIXSPL

SPVOLR:

ViXSpR  +89B T0-620B

MIX %%w
SPREN

SPKLVDD —
SPKLP
SPKLN

+6dB
SPLEN

SPKLGND ——

SPKRVDD —
SPKRP

SPKRN

SPKRGND ——

%

EI26. 17 75 28 i A #5 18 B E ]

MAXIN

100

Maxim Integrated Products



MAX98089

KINFE. MR E FindmiEagas,
E R FlexSound#& AR

A e i &
ICHZFE R M ARSEERIAEFDAC, EAN(RIFEHEMNNAMICHEAN, RERSHENITEES FNERASHTRES, &
BESZT N, JREBREZNESREM6AB. 9dBFH12dB=H,

FT22. pmssmH R RS Eas

REGISTER BIT NAME DESCRIPTION
7 Left Speaker Output Mixer
6 Txxxxxxx = Right DAC
5 xIxxxxxx = MIC2
2 xx1xxxxx = MIC1
0x2B MIXSPL xxx1xxxx = INB2 (INBDIFF = 0) or INB2-INB1 (INBDIFF = 1)
3 xxxx1xxx = INB1
2 xxxxx1xx = INA2 (INBDIFF = 0) or INA2-INA1 (INADIFF = 1)
1 XXxxxx1x = INA1
0 xxxxxxx1 = Left DAC
7 Right Speaker Output Mixer
6 Txxxxxxx = Left DAC
5 x1xxxxxx = MIC2
4 xx1xxxxx = MIC1
0x2C MIXSPR xxx1xxxx = INB2 (INBDIFF = 0) or INB2-INB1 (INBDIFF = 1)
3 xxxx1xxx = INB1
2 xxxxx1xx = INA2 (INADIFF = 0) or INA2-INA1 (INADIFF = 1)
1 XXxxxX1x = INA1
0 xxxxxxx1 = Right DAC
5 Right Speaker Mixer Gain Select
MIXSPR 00 = 0dB
GAIN 01 =-6dB
5 - 10 = -9dB
11 =-12dB
0x2D
1 Left Speaker Mixer Gain Select
MIXSPL 00 =0dB
GAIN 01 =-6dB
0 - 10 = -9dB
11 =-12dB
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G EsmatEE
R23. GEsAHETHEFR
REGISTER BIT NAME DESCRIPTION
Left/Right Speaker Output Mute
7 SPLM/SPRM 0 = Disabled
1 = Enabled
Left/Right Speaker Output Volume Level
4 VALUE VOLUME (dB) VALUE VOLUME (dB)
0x00 -62 0x10 -10
0x01 -58 Ox11 -8
0x02 -54 0x12 -6
0x03 -50 0x13 -4
0x04 -46 Ox14 2
0x3D/0x3E 3 0x05 -42 0x15 0
SPVOLL/SPVOLR 0x06 38 0x16 +
0x07 -35 0x17 +2
0x08 -32 0x18 +3
5 0x09 -29 0x19 +4
Ox0A -26 Ox1A +5
0x0B -238 0x1B +6
0x0C -20 0x1C +6.5
’ 0x0D -17 0x1D +7
Ox0E -14 Ox1E +7.5
OxOF -12 Ox1F +8
ARSI AR ELIE ERYM%, MEREEE, BESTUTEENMTEE

ICBEESAEDE, UNEHFRBESH, HEHILR
LR, KIEINE BEEFSRE S BIRK S8 AL INE,
i B 2D B A0 5k B AN ) o AR b AR 88 B H R AR i K B9 5k
B, KNG BB FTDSP, K B H F0Dh FADH
BEEHRNEEFXR(E28), =M IIHBENHEHIBA
2 ESHTOMT, THEMNRE,

HIEIS
MFRBRERL - eSSBS, WHEBEHHT
B, SpESEASEEHBHIRITRE, Re=sEIE
WA BB SR, RIRSEES AL MR AR AL SR 2 )

MAXIN

s BEEMEMEER, SBEBLMEBEERSH M

K, TEESEEEWA,

BlESEAHERN, sBHILMEHIREAREZ

B RO B8R A RE o

o FURESEN, SERESRERHES EFLHORNE
ik 89 = AL ST AR AL ST K 2 (8] B Ik

o APAHERENSEN, SBERESERLAFARREXZ
B SR B8 F0 = i T B AU SRR = 8] B U
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BPETRERXZMIEESNEBREN.

_bo+b1z'1+b22'2
1+a1z'1+a22'2

RE¥bo. br. b, aflaxSRBFEXEX, BEESHFS

OxBA4ZEOxC7, bo. b1#byiEFE AN IEL, a1FaxfEFE A it

H(z)

MAX98089

KINFE. MR E FindmiEagas,
E R FlexSound#& AR

B AND 12, BT Fh Sz FFDAITFIDAI2 #E AUE B B R K 88 &
g8

MAX98089TF b 4+ B24E A T 7 4 8 7~ o] 4w 72 W B il K
BRBNELATE,

F: NEGSEBRGEEANRZTRBAFRE, MEKRE
g el

| _ﬂ_EXCURSIONLIMITER

>
SPVOLL: SPKLVDD
+80B T0 -62dB SPULP
+60B SPKLN
SPLEN
Yy SPKLGND |

POWER/
DISTORTION LIMITER | SPKRVDD

A A

y SPKRP
%4—%8 SPKRN
SPREN

SPVOLR SPKRGND
+84B 70 -62dB —

&

E27. M AHIESUEIER

MAXIN
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FT24. KiAMHIFIFERS

MAX98089

RIhFE. MEEE N miRMLes,
E R FlexSound#& AR

REGISTER BIT NAME DESCRIPTION
Excursion Limiter Corner Frequency
6 The excursion limiter has limited sliding range and minimum corner frequencies. Listed
below are all the valid filter combinations.
LOWER CORNER | UPPER CORNER [MINIMUM BIQUAD COR-
5 FREQUENCY FREQUENCY NER FREQUENCY DHPUCF | DHPLCF
DHPUCF Excursion limiter disabled — 000 00
400Hz — 001 00
600Hz — 010 00
4 800Hz — 011 00
1kHz — 100 00
Ox41 Programmable using biquad 100Hz 000 11
’ 200Hz 400Hz — 001 01
400Hz 600Hz — 010 10
400Hz 800Hz — 011 10
Programmable us-
DHPLCE ing biquad 400Hz 200Hz 001 11
Programmable us-
. ing biquad 600Hz 300Hz 010 11
Programmable us-
ing biquad 800Hz 400Hz 011 11
Programmable us-
ing biquad 1kHz 500Hz 100 1
ALC and Excursion Limiter Release Time
Sets the release time for both the ALC and Excursion Limiter. See the Automatic Level
6 Control section for ALC release times. Excursion limiter release time is defined as the
time required to slide from the high corner frequency to the low corner frequency.
VALUE EXCURSION LIMITER RELEASE TIME (s)
000 4
0x43 5 ALCRLS 001 2
010 1
011 0.5
100 0.25
4 101 0.25
110 Reserved
111 Reserved
Excursion Limiter Threshold
3 Measured at the Class D speaker amplifier outputs. Signals above the threshold use the
upper corner frequency. Signals below the threshold use the lower corner frequency.
VBAT must correctly reflect the voltage of SPKLVDD to achieve accurate thresh-
2 olds.
000 = 0.34Vp
0x42 DHPTH 001 =0.71Vp
1 010 = 1.30Vp
011 =1.77Vp
100 = 2.33Vp
101 = 3.25Vp
0 110 = 4.25Vp
111 = 4.95Vp

MAXIN
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by ESL
ICHTh R H S E SRR Y SR E, WRHFHEF
EWBIRHRBE, NWEEIEHFE B AREE o

NMRFEHTKEBTEEFRENEN LSRR, W
URSERY FRHIR, EEIT/EHE, SEFENRES
FREIDFEBNEK, BENEREBT HIFEES 4,
TEOAN, TEN@MSKISTR, BEHFRSELAASH
RIAZH, HEBREREESKNNEATEES THE
NEBRAT o

F25. hRINHI =TT

MAX98089

RIhFE. MEEE N miRMLes,
E R FlexSound#& AR

ICHDIXRMFBTHB P RENEERANEIR, D#H
BARRYT SH/OFME. BRAFSEHNIRREEENY
EROMENE, TBINELEGY SRAOEANIETH
Eo RENBEHIEERETENANEERER, &
RNEEE2EEAFEHANANBERER, JBISL
1 & B PR 5T 5 20 AR B B 1) 89 5% 7 il 2 SR B E B 1) 4

REGISTER | BIT NAME

DESCRIPTION

Power Limiter Threshold

If the continuous output power from the speaker amplifiers exceeds this threshold,

7 the output is briefly muted to protect the speaker. The threshold is measured in watts
assuming an 8Q load. VBAT must correctly reflect the voltage of SPKLVDD/SP-
KRVDD to achieve accurate thresholds.

THRESHOLD THRESHOLD
) VALUE o) VALUE )
BWRTH 0x0 Pog‘i’:;k')'gger 0x8 0.27
ox1 0.05 0x9 0.35
. 0x2 0.06 OXA 0.48
0x3 0.09 0xB 0.72
Ox4 0.11 0xC 1.00
0x5 0.13 0xD 1.43
Ox44 4 0x6 0.18 OxE 1.57
0x7 0.22 OxF 1.80

Power Limiter Weighting Factor
2 Determines the balance between time constant 1 and 2 to match the dominance of
each time constant in the loudspeaker.

VALUE T1 (%) T2 (%)

000 50 50

1 001 62.5 37.5
PWRK 010 75 25

011 87.5 12.5
100 100 0

101 12.5 87.5
0 110 25 75

111 37.5 62.5

MK Maxim Integrated Products 105




MAX98089

RIhFE. MEEE N miRMLes,
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325, ThERINE FEHF1FRS (£)

REGISTER BIT NAME DESCRIPTION
7 Power Limiter Time Constant 2
Select a value that matches the thermal time constant of the loudspeaker’s magnet.
VALUE TIME CO_NSTANT VALUE TIME CO_NSTANT
5 (min) (min)
0x0 Disabled 0x8 3.75
0x1 0.50 0x9 5.00
PWRT2
0x2 0.67 OxA 6.66
5 0x3 0.89 0xB 8.88
Ox4 1.19 0xC Reserved
0x5 1.58 0xD Reserved
4 0x6 2.11 OxE Reserved
Ox7 2.81 OxF Reserved
0x45
3 Power Limiter Time Constant 1
Select a value that matches the thermal time constant of the loudspeaker’s voice coil.
VALUE TIME CONSTANT VALUE TIME CONSTANT
5 (s) (s)
0x0 Disabled 0x8 3.75
0x1 0.50 0x9 5.00
PWRT1
Ox2 0.67 OxA 6.66
1 0x3 0.89 0xB 8.88
0x4 1.19 0xC Reserved
0x5 1.58 0xD Reserved
0 0x6 2.11 OxE Reserved
0x7 2.81 OxF Reserved
KEAH

ICHIK BN ol 4 R 17 7= B8 UK 88 B9 1 B L FT iR B O THD+NFR#, KR BB NDRBARE B L & SEEptT 047, )
WEHBREN T 2, WREXEBHFIRENITR, NEREHEH,
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#26. KEMFIFFR

MAX98089

KINFE. MR E FindmiEagas,
E R FlexSound#& AR

REGISTER BIT NAME DESCRIPTION
7 Distortion Limit
Measured in % THD+N.
5 VALUE THD+N LIMIT (%) VALUE THD+N LIMIT (%)
0x0 Limiter disabled 0x8 12
0x1 <1 0x9 14
5 THDCLP 0x2 1 OXA 16
0x3 2 0xB 18
0x46 Ox4 4 oxC 20
4 0x5 6 0xD 21
0x6 8 OxE 22
0ox7 10 OxF 24
Distortion Limiter Release Time Constant
Duration of time required for the speaker amplifier's output gain to adjust back to the
0 THDTA nominal level after a large signal has passed.
0=14s
1=28s
Hl BMAES BE/NTFPYDDI10%ES, JF %40 K& Z Kk,
DirectDrive E-HLif A 22 FEFRERONFERREEEZER /)N, WAESHBHPYVDDH

R REBEEV RSB HREEAGKREREE
(BEANEREEN—F), EEEANBSERREBEN
HERRE, UREEXEBER, NsmaEEANBEXN
HRER, FEAKENFE, FTERKEVOEN K
Ko

Maxim #9285 — X DirectDrive 2R A B R =E AP HA B
B, ANTEEZHRHBOELET, FICHENBHRRELE
GND (E1), BT EEERSE, IUEETARTRE
MER, SHEABNKER(Q20uF, HBE{E)RE, ICHB
WRENFBEINNRTHERS, TEHBERZE. TY
A, FeEEABAKRS BRI

TR
WAEBFREE, RBEFE, BTFEHMASIME, iR
BRE, BHRAFRMENGE BEIREFEESLEER
1o

MAXIN

10%8, FFRMEIBR, UXFREBIR,
WSS 1K TPVDDHI25% S, 1R =4 +(PVDD/2)H8
E, BRABDERNEREES/), NTTRSHE; B
ANESEBHPVDDM26%E, BEFRAEH+PVDD, Ba
B R R P E ALK S B R IR T &,

A3 1E M +(PVDD/2) % i 4 = 254 5 + PVD D Far th 4% =X B iy
MEMAREROR, B RRELZIERER, SHRUBIE
“MPVDDIE 48 5 K B ift, PVDDEY S B B B IR AT &
KE BRI EPVDDEL %,
TEEPCEOXABTRANSBRER, B BERE
i +(PVDD/2)5+PVDD, S58WAESBFTL XK,
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CONVENTIONAL AMPLIFIER BIASING SCHEME

DirectDrive AMPLIFIER BIASING SCHEME

VoD

Vpp/2

GND

+Vop

GND

-Vop
(Vss)

28, 4 A 8% Hi 5 DirectDrivefi H 89 EE

1.8V

0.9v
VTH_H

VIH L
-0.9v

-1.8v

HPVDD

—>: 32ms

-—

/N /[\\ /\ /\ o OUTPUT

OV \ / \ / QLTAGE

\

/

HPVSS

—132ms

-

BE29. HE A2

MAXIN

MAX98089

KINFE. MR E FindmiEagas,
E R FlexSound#& AR

HZE A 25
HEM A X BABER R, BRBERAHESIEH,
FNXKIC, BERITREEWBIFIRBIEE: 1.8V (+0.9V
E-0.9V)F13.6V (+1.8VE-1.8V), E29Fr~ A%t BEE
YN EFRBE,

ELits#2l(HPSNS)
HPSNSH M EH A b B B, ARGEEME, FIAR
BELKHPSNSE 2| fL s, WEI0AT R, WRAFE
FAHPSNS, TR Ho 2 3 2 A 4l

CONFIGURATION FOR OPTIMAL PERFORMANCE
P~ HEADPHONE
JACK
—>>( HPL
r HPSNS N\ |i
T—» HPR | %
el M
-
CONFIGURATION FOR WHEN NOT USING HPSNS
P~ HEADPHONE
JACK
—>>( HPL
r HPSNS N\
L 1 —
>( Rl = T
— p—
-

E30. HPSNSE &
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N
MIXHPL_
| PATHSEL HPVOLL:
MIX +3dB T0 -67dB
b—>>< HPL
MIXHPL HPLEN
HPSNS
e |
MIX +3dB T0 -67dB
——o. J>< HPR
MIXHPR HPREN A
~N

E31. BEYIASER
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RS, BEESEZT 10, JEBRSTHIESEM
6dB. 9dBH12dB= A, AFDACT FEEHE S,

Bl R
ENMKRBESTR/EIRBLAFDAC, LN (BHHE

MFMICHRAN, TUEERFHN SHRNERESH

F=27. E¥lHH R S35 5 175

BEEEEIENB RS, UBRIE,

REGISTER

o
e

NAME

DESCRIPTION

0x25

MIXHPL

Left Headphone Output Mixer

Txxxxxxx = Right DAC

X1xxxxxx = MIC2

xx1xxxxx = MIC1

xxx1xxxx = INB2 (INBDIFF = 0) or INB2-INB1 (INADIFF = 1)
xxxx1xxx = INB1

xxxxx1xx = INA2 (INADIFF = 0) or INA2-INA1 (INADIFF = 1)
Xxxxxx1x = INA1

xxxxxxx1 = Left DAC

0x26

O = [ND[W|[AlO|O|N|O|=|ND|W|[~[fOW|O |

MIXHPR

Right Headphone Output Mixer

Txxxxxxx = Left DAC

xIxxxxxx = MIC2

xx1xxxxx = MIC1

xxx1xxxx = INB2 (INBDIFF = 0) or INB2-INB1 (INBDIFF = 1)
xxxx1xxx = INB1

xxxxx1xx = INA2 (INADIFF = 0) or INA2-INA1 (INADIFF = 1)
XXxXxX1x = INA1

xxxxxxx1 = Right DAC

o

MIXHPR_ PATH
SEL

Right Headphone Mixer Path Select
0 = Directly connect to the right DAC (bypass right headphone output mixer)
1 = Right headphone output mixer

MIXHPL_ PATH
SEL

Left Headphone Mixer Path Select
0 = Directly connect to the left DAC (bypass left headphone output mixer)
1 = Left headphone output mixer

0x27

MIXHPR
_GAIN

Right Headphone Mixer Gain Select
00 = 0dB

01 =-6dB

10 = -9dB

11 =-12dB

MIXHPL
_GAIN

Left Headphone Mixer Gain Select
00 = 0dB

01 =-6dB

10 = -9dB

11 =-12dB

MAXIN
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RIhFE. MEEE N miRMLes,
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HlHHEE
*28. BNl B &7
REGISTER BIT NAME DESCRIPTION
Headphone Output Mute
7 HPLM/HPRM 0 = Disabled
1 = Enabled
Left/Right Headphone Output Volume Level
VALUE VOLUME (dB) VALUE VOLUME (dB)
4 0x00 -67 0x10 -15
0x01 -63 Oox11 -13
0x02 -59 0x12 -1
0x03 -55 0x13 -9
0x04 -51 0x14 -7
0x39/0x3A 3 0x05 -47 0x15 -5
HPVOLL/HPVOLR 0x08 49 0x16 4
0x07 -40 ox17 -3
2 0x08 -37 0x18 -2
0x09 -34 0x19 -1
Ox0A -31 Ox1A 0
1 0x0B -28 0x1B +1
0x0C -25 0x1C +1.5
0x0D -22 0x1D +2
0 Ox0E -19 Ox1E +2.5
OxOF -17 Ox1F +3
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B EHFX
ICEERm ML FHITX, ARMRELONA D, £
TMERSATY SSEMNZWSEN, B OBARSERKRE—
FRBUES, TRAXKICHEEB AR HHEED D

MAX98089

KINFE. MR E FindmiEagas,
E R FlexSound#& AR

RXINNKG H@m HE R AFEH FE, FEDEMKSE,
FEMBRRBR N ERBFMICENANAF, WRTEE
KBENES, TIBRECP/RXINPE i ZRECN/RXINNAR
MIFXR, Wi SEEWESHNERE,

FREAFNHL, ATE-BABHKRE—EZERES,
R BN B R 88, M@ iERECP/RXINPFIRECN/

NV A Ve
RECP/RXINP | 10 RECP/RXINP | | EXTERNAL
\ANNA G 0dB 3 RECEIVER
EXTERNAL AMP
RECEIVER RECLEN
.| Awp
RECN/RXINN J\?\Q/\/_ X RECN/RXINN
RECBYP RECBYP RECBYP
RECREN
SPKBYP SPKBYP O SPKBYP
SPKLP SPKLP
SPKLN :EE] SPKLN :E[]
A A VA
*OPTIONAL 10Q RESISTORS IMPROVE DISTORTION
THROUGH THE ANALOG SWITCH.
SPEAKER AMPLIFIER BYPASS USING AN SPEAKER AMPLIFIER BYPASS USING THE CONTROLLING AN EXTERNAL RECEIVE
EXTERNAL RECEIVER AMPLIFIER INTERNAL RECEIVER AMPLIFIER AMPLIFIER AND SPEAKER

BE32. % ] 3 B FF X AE ]

#29. Wi F BRI XTFFE

REGISTER

BIT

NAME

DESCRIPTION

Ox4A

7

INABYP

4

MIC2BYP

See the Microphone Inputs section.

RECBYP

RXINP to RXINN Bypass Switch

Shorts RXINP to RXINN allowing a signal to pass through the ICs. Disable the receiver
amplifier when RECBYP = 1.

0 = Disabled

1 = Enabled

SPKBYP

RXIN to SPKL Bypass Switch

Shorts RXINP/RXINN to SPKLP/SPKLN allowing either the internal or an external
receiver amplifier to power the left speaker. Disable the left speaker amplifier when
SPKBYP = 1.

0 = Disabled

1 = Enabled

MAXIN
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e I /Bt R A I
ICRESENIRE/WEFEAF B, FHFE. XMRE
BRI ANRE/ RS FEER N,
EAEBEUPCATI T 2R G BBRRXBIETRN, HHLEE
TN FERAARERT, BHEESHRESFTIP LR
NAZEE, MARKIBESHIAXNEETE, NRER
NEORRSNEIET, WEHIRETE,
TEREBTBERANZIETUY D H&ENTHE, K

BEIRASTEREZS AT IE, UREHTERERE

530, MRS/ BE RS 51 B 7758

MAX98089

KINFE. MR E FindmiEagas,
E R FlexSound#& AR

#, MAESRGFBFXMIRPREFET FETUNEER,
AL ZE, BSEREEHINRS, —EFBHL,
TERETRMENIKE, XUrHE, E2IEHGzaEs
TEZTIHB IR

WREHENES, ITRNTEREG FTERE, i
WRAFTERERG BE, TURLEEERGISBERI
HRENSTEBKEZN, REZ—FE8FBER, B,
B EBEENAEESHNES IR EHBHENT
Oz/E, XWiHE, HEAERAFTERKEH,

REGISTER | BIT NAME DESCRIPTION

Enhanced Volume Smoothing
During volume slewing, the controller waits for each step in the ramp to be applied be-
fore sending the next step. When zero-crossing detection is enabled this prevents large

7 VS2EN steps in the output volume when no zero crossings are detected.
0 = Enabled
1 = Disabled
Applies to volume changes in HPVOLL, HPVOLR, RECVOL, SPVOLL, and SPVOLR.
Volume Adjustment Smoothing
Volume changes are smoothed by stepping through intermediate steps. Also ramps
the volume from minimum to the programmed value at turn-on and back to minimum at

6 VSEN turn-off.
0 = Enabled

Ox4r 1 = Disabled

Applies to volume changes in HPVOLL, HPVOLR, RECVOL, SPVOLL, and SPVOLR.
Zero-Crossing Detection
Holds volume changes until there is a zero crossing in the audio signal. This reduces
click and pop during volume changes (zipper noise). If no zero crossing is detected

5 “DEN within 100ms, the volume change is forced.
0 = Enabled
1 = Disabled
Applies to volume changes in PGAM1, PGAM2, PGAOUTA, PGAOUTB, PGAOUTC,
HPVOLL, HPVOLR, RECVOL, SPVOLL, and SPVOLR.

! EQ2EN See the 5-Band Parametric EQ section.

0 EQ1EN

MK Maxim Integrated Products 113




fEFLEI
ICRAEHARNIIGE, TRNEIL OBARKL, UEKH
BRE, RWBFEANEILOREN, THARQPHGED
BNIJDET) B fI= 38, E33FTw LA &Y 82 B AP
&

TRFLIAN KL
ATRNIELIENEYS, ICHHAEE—KBIE, JDETEN
BNKEEBLLNBE, I mIJACKSNSHE I L4 &8
o BRIJDWK, fEHIRBME N, KETIIR H KM 13
ARG, BFRIDWKITX2HEZ NN EEZF R
ZRNAHEN, LREJACKSNSEE R EMICBIASEH,
JACKSNSH BB £ 5SPKLVDD#EE, &R31AT/R A ANFEIL
B JKSNS# & 1k 6

MAX98089

KINFE. MR E FindmiEagas,
E R FlexSound#& AR

it e 4
BANHEALE, MAX98089T & M M # & B 2 8 & & 4%
T, BRZRERABEERZNESHERNFX, BN
JDETENfEREFEFLAC M B EE, (EAEZE AMICBIASH 1]
NIRRT T, RI2FFRART RN, JKSNS
B,

raFLIE HR T
ICi 1T 5 MJACKSNS B B Bk 21 VRS Sk M B FL B T X
Mo, BRJDETEN, fEfEEIeN BT, WRTEERZRE
S, W ERJDWKEE BIR B/, RIBATRAK L
FLEY, JKSNSHY AL, KUTSIR I KUTEY, a3 HifEFL,

JACKSENSE

HPL

MICBIAS
2.2kQ
MIC1P OR MIC2P

»

HPR

E33. #EAL I B A B &

31, ENEFLE, JKSNSHIZE{L

JACK TYPE

JDWK =1

JDWK =0

GND HPR HPL

JKSNS: 11 = 00

JKSNS: 11 = 00

MIC GND HPR HPL

JKSNS: 11 = 00

JKSNS: 11 = 01

F:32. TR, JKSNSHYZEL

MICBIAS ENABLED OR DISABLED

GND HPR

JACK TYPE

JKSNS: 01 = 00

MAXIN
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3<33. Ik HimFLE, JKSNSHIZZ{L

JACKTYPE

JDWK =1 AND MICBIAS DISABLED JDWK = 0 OR MICBIAS ENABLED

GND HPR HPL

JKSNS: 00 = 11

JKSNS: 00 = 11

MIC GND HPR HPL

JKSNS: 00 = 11

JKSNS: 01 =2 11

R34 FFLONEFFRS

REGISTER BIT NAME DESCRIPTION
JACKSNS State
Reports the status of JACKSNS when JDETEN = 1.
VALUE MODE DESCRIPTION
7 00 MBEN = 1 VJACKSNS < 0.1V x VMICBIAS
MBEN =0 VJACKSNS < 0.1V x VSPKLVDD
0.1V x VMICBIAS < VJACKSNS <
0x02 MBEN = 1
0.95V x V
(Read Only) JKSNS 01 MICBIAS
0.1V x VSPKLVDD < VJACKSNS <
MBEN =0
0.95V x VSPKLVDD
6 10 MBEN = 1 Reserved
MBEN =0 Reserved
» MBEN = 1 0.95V x VMICBIAS < VJACKSNS
MBEN =0 0.95V x VSPKLVDD < VJACKSNS
Jack Detection Enable
7 JDETEN 0 = Disabled
1 = Enabled
Jack Detection Debounce
0x4B 1 Configures the debounce time for setting JDET.
00 = 25ms
JDEB 01 =50ms
0 10 = 100ms
11 = 200ms
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RIhFE. MEEE N miRMLes,
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REGISTER BIT NAME DESCRIPTION
7 BGEN See the Power Management section.
6 SPREGEN See the Power Management section.
5 VCMEN See the Power Management section.
4 BIASEN See the Power Management section.
Ox4E JACKSNS Pullup
When JDWK = 1, JACKSNS is slow to increase in voltage. Set JDWK = 0 before setting
0 JDWK JDETEN = 1 to prevent false detection.

Valid when MBIAS = 0.
0 = 2.4kQ to SPKLVDD (allows microphone detection)
1 = 5pA to SPKLVDD (minimizes supply current)

it &

ICE4ER#ASPKLVDDH B E(BE A B BE), HRNEEMEFE FF7B0x03, 775 B0 H BEF A ZEERBEBHN
MREBEE, ZAEMNEINEN, BRPTRESMER,

335. BN EF 175

REGISTER BIT NAME DESCRIPTION
4 Battery Voltage
3 Read VBAT when VBATEN = 1 to determine VSpkLvDD. Program VBAT when VBATEN
0x03 2 VBAT = 0 to allow proper speaker amplifier signal processing. Calculate/program the battery
1 voltage using the following formula:
0 VBATTERY = 2.55V + [VBAT/10]
7 SHDN See the Power Management section.
Battery Measurement Enable. Enables an internal ADC to measure VSPKLVDD.
6 VBATEN 0 = Disabled (register 0x03 readable and writeable)
1 = Enabled (register 0x03 read only)
0x51
3 PERFMODE See the Power Management section.
2 HPPLYBCK See the Power Management section.
1 PWRSV8K See the Power Management section.
0 PWRSV See the Power Management section.
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BrERA  WRE, MHESRMHRS, ROAFREE, BSrhs
ICFI FA 577 0x00F RO B U £ T REBIRE, R MR REIEH TIE, 372 380xOFHH IR 25 7758 008 L fr i
ENEGE, BRENORSSERE, ERSEREE  £RQ, BEER,
B, B FHFEX00KEIROE B A& £ 5 E S

36, RSP ETE 7R

REGISTER | BIT NAME DESCRIPTION

Full Scale

0 = All digital signals are less than full scale.

1 =The DAC or ADC signal path has reached or exceeded full scale. This typically
indicates clipping.

7 CLD

Volume Slew Complete

SLD reports that any of the programmable-gain arrays or volume controllers has com-
pleted slewing from a previous setting to a new programmed setting. If multiple gain
arrays or volume controllers are changed at the same time, the SLD flag is set after the
6 SLD last volume slew completes. SLD also reports when the digital audio interface soft-start
or soft-stop process has completed. MCLK is required for proper SLD operation.

0 = No volume slewing sequences have completed since the status register was last

0x00 read.
(Read Only) 1 = Volume slewing complete.

Digital Audio Interface Unlocked
5 ULK 0 = Both digital audio interfaces are operating normally.
1 = Either digital audio interface is configured incorrectly or receiving invalid clocks.

Jack Configuration Change

JDET reports changes to any bit in the Jack Status register (0x02). Changes to the Jack
Status bits are debounced before setting JDET. The debounce period is programmable
using the JDEB bits. JDET is always set the first time JDETEN or SHDN is set the first time

! JDET power is applied to the IC. Read the status register following such an event to clear JDET
and allow for proper jack detection.
0 = No change in jack configuration.
1 = Jack configuration has changed.
Full-Scale Interrupt Enable

7 ICLD 0 = Disabled
1 = Enabled
Volume Slew Complete Interrupt Enable

6 ISLD 0 = Disabled

O0xOF 1 = Enabled
X Digital Audio Interface Unlocked Interrupt Enable

5 IULK 0 = Disabled
1 = Enabled
Jack Configuration Change Interrupt Enable

1 [JDET 0 = Disabled
1 = Enabled
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IR
R37. FREMAF TR
REGISTER | BIT NAME DESCRIPTION
7
6
5
OxFF 4 REV Device Revision Code
(Read Only) 3 REV is always set to 0x40.
2
1
0
RPCHETHO i &5

ICRAI2ZC/SMBus™a#E BH24 FH7H0, S8HFE—RETH
B4 (SDA)FI — 1R & 17 B $P£5(SCL), SDAFISCLEY B § iz
EE1K400kHz, FETICRENZEHBEE, ESRH
24 EONNFEE, THAESRE E~4SCLE R EHIRE
B, TV AEMN AN T FeSMi, BERELKEN
BiEF, AmICEANEE, SRMEHHIUSTART (S5
REPEATED START (Sn) & #:F1STOP (P) & #FTH A, &
EAICHENFK A8, HEENEREEK T, EHM
ICEEREIEN A XA NN, BEE91MSCLEK Y, IC
BITSDAK EHIE, S5EXH~EHNSCLIK TR H, EHMAE
BRI ESFPHIBEETHHETRNE, §XEREBDSTART
s{REPEATED START4#. JENEFSTOP& AT E MM,
SDABIRAX EFREE, SDAZFE—" L EMHE, B
B AT5000, SCLIREREAN, IR EL EHEZ DT,
NELEFTHEBETRSCLE L, SCLBEEE—1TLRHE
fH, BE AKF500Q0, SDAFISCLE 2 BB HPE T %, & 5
HEFRPICHEZFOANESRE FEEERNNTEH, Fx
REEHERALESHRLT G,

FOSCLEAHE I — U EHE, ESCLEOTH S BFHENR,
SDAL M EIE BT RFFRE, HSCLA® BFEN, SDAK
T AEFES(ESNSTARTAISTOPE HEB 3o

STARTHISTOP& 4
REZTHE, SDAMSCLHRRNRENTEE, =BT
KIESTART4HEshiEE, STARTEH2ESCLAS £ EH,
SDAB S EMEMIBLE, STOPEHESCLASEEE, SDA
HIRE = 8Bk T (E33), k 8 EHLHSTARTE 4B A0ICH
WHiEH, THBITRIESTOPE L IEEHIFERMELE,
R4 B EREPEATED START& 4 (I RESTOPL ),
N REREBFB R,

FERTSTOPE 1+
ICEBIEE W TR IRASTOPSK#, BRIESTOPK#
SSTART& ¢ LB E R — & BEbkoF, ATHERIES T1E,
7B M ESTART 4 # (9 [F —SCL = 8 3 fk % # 8] K IXSTOP
Fto

LT

E34. START. STOPFIREPEATED START# f#

SMBus:ZIntel Corp. 897 7o
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Mt HE
M E X AT & ALIMSB), FIRBE/SEH M, *f
FzIC, 7AE+147700100000 BE/ERHALRE AN

(MHBHE = 0x21), EICRREAZREN; ¥iE/SEFMR
BA0 (M = 0x20), EICRENERR, ZURHE
START##ERIXEICHE—DNF T,

g
EHED, NEMACKZEINTIL, 2ICHEEZE K
FMEBEFHHEFES(E0), WRAMERT Z /6

FA, MAICE =5 88 /& £ 59 B $h Bk o Hi (8] hu 4ik
SDA, ¥ MACKET DU 5k e 89 #4240 SR 5 e 28 4
T, IFRFREME, WESBEEIEEREM, BIEL

MAX98089

KINFE. MR E FindmiEagas,
E R FlexSound#& AR

WAME, REAFVSEFRFBERE, SICATREEN,
FEFEON I EPBkoT HiE), FEHEBFHRSDA, UNELHHE
Bl BRERFEDE, FNHRENEES, MEHLS
FREE, SEVNCEREENRE—IMFTH, KX
ENE, BEERSTOPEH,

SHEEC
SHICH SHREBFE. STARTE M. ML HHR/WHL EO).
REANDSFFRBUEHN-—IBEFY. 1IMHE I
EFPASTOPK M, B3GR AMICENTDFHEIEN
BIEFMAE R, E37FTRAmICE AnD T HHE B 89 M
o

START

CONDITION
scL o S\ e\ 8 9

CLOCK PULSE FOR
ACKNOWLEDGMENT

! NOT ACKNOWLEDGE "
SDA \ / ><
ACKNOWLEDGE e
&35, &
ACKNOWLEDGE FROM MAX98089
B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO
ACKNOWLEDGE FROM MAX98089 ACKNOWLEDGE FROM MAX98089
K EEEEEEEEREN
| | | | | | | I I I I I | | | | | | |
S SLAVE ADDRESS 0 A REGISTER ADDRESS A DATA BYTE A P
| | | | | | | l l l l l | | | | | | |
- A A
R/W J 1BYTE 4

AUTOINCREMENT INTERNAL REGISTER ADDRESS POINTER

E36. mICENTMNEIEFT

ACKNOWLEDGE FROM MAX98089

ACKNOWLEDGE FROM MAX98089

ACKNOWLEDGE FROM MAX98089

|B7|56|B5|B4|Ba|Bz|B1|Bo|

|B7|BG|BS|B4|B3|BZ|B1|BO|

ACKNOWLEDGE FROM MAX98089 K
T T T T T T T T T T T T T fl*l*l*l*l?l*l‘ A“*I*I*“
| S | | SLAVEADDRESS | 0 | A | REGISTER ADDRESS | A  DATABYTE] | AL | DATABYTE | | A | P ‘
_ A A A
RAW 1BYTE 1BYTE

AUTOINCREMENT INTERNAL REGISTER ADDRESS POINTER

E37. mICEANTEIEFT

MAXIN
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R/WHLBOBI MMt R R F IR B SB EHICEAEIE, ICEE
15 1 88 7= A B9 9N SCLAK 4 HA 18] R 25 42 U 31 9 3k
NERFBELEANE_FPREEICHNANT T FRBUIE
&, BHERICEEANT - 1MFHHME, BRI
BHEIERE, ICRE—TRERT,
RRARFICHE=FTHNENEETHFHENEIE, ICREN
BhobR T EBIBETZT, 8REREEZG, s
HENBEET - SHFHEML, BENEEIEETIIEE
BE-—PESNAESRH®TTFFESHEE. TTEILRE
STOPR A1t £ H, OXCTI LS HER A HRE,
TN IX L AT B #R AR,

BEHERE
B R E M, FBRWH BT, Bahik#k, ICE
B9 SCLEY £ Bk o9 # (8] 17 lRSDA, K & ¥ U B 69 M
it, STARTR#ZEAEG<, Kl iEstE s Fi7H
0x00,

MAX98089

KINFE. MR E FindmiEagas,
E R FlexSound#& AR

MICEEHE—NFZHE2FHFH/OX00HHN B, XX EIE
ESCLO EFBER, it AESRNEREEFT D EE
B, X E RS REEBE — N ESWI A T DIE
SFERERFFRNNS, EEIEF T EURZE T L
STOP%4#, WRAXT—1STOPEH, BERES— 1Mt
B, NEBRME—PF T A5 F8E0x000E R,
RIEFGSZH], B UEHTURAE NS EN T TS,
FHLFE Bk FE $ 8, &k & EICH M, FIERW
B0, MEEHRFFRMI, RE %% —MREPEATED
START& A0 M BB, HIERWRLB1, BE/E, ICKER
EEFHEHRNAR, HUEHEEHEEF— I FE P /S EF
i
FHAZERREMNMEFT T 25 RE B £ bk 8 (8] ¥ 17~
o, TN ANERREE—1TF PN E EHRERNAF
T RE—I"FOZEMXARRBENHIENE, REZ
STOP%#, E38FFRAMICEBINZHE MK R, B
39FT R AMICEEER & N F B HImiE = o

ACKNOWLEDGE FROM MAX98089 ACKNOWLEDGE FROM MAX98089 1

ACKNOWLEDGE FROM MAX98089 1 NOT ACKNOWLEDGE FROM MASTER 1

[s| | 'staveaboress’ o|a|  ReisTeRADDRESS [ A s

| SLAVEADDRESS 1| A DATABYIE [ &P
A

R/W REPEATED START

R/W—+ g 1BYTE
+

AUTOINCREMENT INTERNAL REGISTER ADDRESS POINTER

E38. MICEER 1 F T B9 48

ACKNOWLEDGE FROM MAX98089 ACKNOWLEDGE FROM MAX98089

1

ACKNOWLEDGE FROM MAX98089

[s|  'staveaporess’ oA |  REGISTERADDRESS

|Ah

| SLAVEADDRESS 1| A DATABYIE | &

RIW REPEATED START —*

_ A
R/W 1BYTE

AUTOINCREMENT INTERNAL REGISTER ADDRESS POINTER

E39. MICERN T F T 89547

MAXIN
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MAX98089

RINFE. LKA S MAmAEADES,

£ B FlexSound#z K

s S
BT T (EFE 2%
EA0FIEM R AICTEBR R, BhMBrHhAICTENRRER, RENANTE, TJEFEEETH,
28VT055V
'
L8V —E10uF
18VT036V T 18VT036V
R " o:l_ ] ]
0.1uF 10pF 1uF 1uF 1uF 1uF 1uF 0.1uF
L L L |L £ |L £
12"530 DVDDST _ PVDD _ DVDD _ AVDD SPKLVDD SPKRVDD  DVDDS2
10kQ
TO MICROCONTROLLER IRQ BOLKS2 <>
10MHz TO 60MHz CLOCK INPUT [__>——— MCLK LRCLKS2 f—"> | DIGITAL
AUDIO
< >—— BCLKST SDINS2 |—__] | PORT2
< >—— LRCLKST DOUTS2
DIGITAL AUDIO sooutsz (>
PORTT ) >—{ spinst JACKSNS |—<_]JACKSNS
< F— soourst RECP/RXINP —G} BYPASS
SWITCH
SDA INPUT
26 CONTROL >— RECN/RYINN <]
o o SPKLP
MICROPHONE | < }——— MIC1P/DIGMICDATA AKX SPKLN ;E[]4Q_EQ
OUTPUTTO MAX98089
BASEBAND | < F——— MICIN/DIGMICCLK oKRP
SPKRN
MICBIAS
JACKSNS < —— ém 2%Q -
T . | F—{ micze HR———
i) o
b * I
|— MIC2N
L 1'|JF HPSNS
/_\ | F—{ matexmmice -
HANDSET > 1uF
MICROPHONE REF
k/ H— INA2/EXTMICN
1uF
L 1 |— INB1 REC
- LINE INPUT 10k
1uF 2.2uF
INB2
"I
DGND AGND HPGND SPKRGND SPKLGND HPVDD ~HPVSS CIN CIP | = =
T |_{ }J
I e
e e e 1UF

BE40. RN Z 52 NBINFI55 BT X 69 A 2 68 55
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MAX98089

KINFE. MR E FindmiEagas,
E R FlexSound#& AR

DIGITAL
MIC 1

DIGITAL
MIC 2

JACKSNS

HEADSET
MICROPHONE

28V 1055V
.
18V —EmuF
1.8VT0 3.6V T 1.8VT0 3.6V
- u:l_ " .
0.1uFI 10uF I1pF IwF IwF IwF I[).1uF
1%\{5@0 DVDDST _ PVDD _ DVDD __ AVDD SPKLVDD SPKRVDD  DVDDS2
10k
T0 MICROCONTROLLER iRQ BOLKS2 |—< >
10MHz TO 60MHz
cLocK INpUT [_>——— MCLK LROLKS2 [—<""> | DIGITAL
AUDIO
< >——— BCLKST SDINS2 —<_"] | PORT2
DIGITAL AUDI0 | <> LRCLKS1 spouTS2 f—— >
PORT1
[>——— sDINst JACKSNS |——<_"] JACKSNS
< +— spourst RECP/RXINP 4"‘:[[329
20 CONTROL < >— spa RECN/RXINN
DATA PORT 1 >— sl
SPKLP 1080
CLOCK — MIC1P/DIGMICDATA MAXIVI SPKLN
MAX98089
DATA MICIN/DIGMICCLK SPKRP
MICBIAS
T ——
HRb—
MiC2P
HpL |f———
\_/ MIG2N HPSNS
INA1/EXTMICP
LINE INPUT REF
INA2/EXTMICN
REG
INB1
LINE INPUT 1pF 1uF ——22uF
s I
WF ] DGND AGND HPGND SPKRGND SPKLGND HPVDD  HPVSS CIN  ciP| — =
SEDUED D
t " T
— — — 1uF

B41. & FHFZ 7 KN FI 5 W K28 09 A F R 7 o B
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K EIE R ASHIDE A 75
EHUDEMABRETEINBRBEBABMKREGHE P IRE S
BES, BESRENTRERAFEART FER~, AN

SRR BEMTHD+NE 88, Z S BIPWME MR HE X
B2 i IR IR (E-IEE A2 x VD), H =L TRANLY
R, R TH D NEASE BEESE R RIRE,
PR,

ZICEFmHREeS, BUHEREDFSLBENESTBE
E#HmE e ANERXRBEFEMN T B P RESME
S, BTEETHHIELS, FE8FERTEN HAER.
BERES,
HFICHHEMESTFBEERZEPFSINTE, AR
MEERNETBRREEEE /N, RERBBRN, WRHFH
BITRENETMIINIE, bETRSBESZTHRIK, AL
s, T BBEBERKRKTIOUHMZF 28, HEH8Q
YrEes, ERBHEBBEAE200HE100uHSEE R,

RF# /&
GSMZ %4 8 5 A BT 4> £ HHTDMA)M217HziE f8 & 5, T
A EHE S 21 7THAR IR EIEF, HiIERRES H S0
ARSI, ICHE S HIH & 4015 S ¥E47 7183, A,
PCBHBANERA~HNEREE BB N,

#38. BFNIGFF =B

MAX98089

KINFE. MR E FindmiEagas,
E R FlexSound#& AR

SN AT, mERITHIERENRETE/NCHHIRES
HERE, BTIESMESHRIAASHRE, E4KEN
REFRTHENFIUE KN4, BELKER/NME, BLE
LMK LIFBHIMESBEIIC, MIKABMHEKON
BTIREE . v =c/f, Efc=3x108 m/s, f = HIHME,
BEMESHEPCBHTEIE, FHLE, THZEHXEIE
HRE#K, BLESMTH, BEBLIT, PCBHTENEE
NEBAHEBRXE, FEERRR,

BT B A AR R 0 N S B R B AR L, PRUR B AR
BiEMERTHRESERNNHMIH M, BB EFORE,
10pFE20pFERBE AN HPMELEH &, X
L AREABNSIHE, TH RS HEEERES,
ATHEXEEREILHE, ENHAEEMRMA. KEBE
EEEEHXE, REBEFARTAEETEHXE,
EAXETHESIIMETESTR,

IR BN/ BT HEF
AT HRBE B U R IFE/BES &ML, ERENAS
B85, HICREASHDN = 1, RIBFRABHNE
7 =fl, 737 XHIC, RFEESHDN = 0,

SEQUENCE DESCRIPTION REGISTERS
1 Ensure SHDN = 0 0x51
2 Configure clocks 0x10 to 0x13, 0x19 to Ox1B
3 Configure digital audio interface 0x14 to 0x17, Ox1C to Ox1F
4 Configure digital signal processing 0x18, 0x20, Ox3F to Ox46
5 Load coefficients 0x52 to 0xC9
6 Configure mixers 0x22 to 0x2D
7 Configure gain and volume controls Ox2E to Ox3E
8 Configure miscellaneous functions 0x47 to 0x4B
9 Enable desired functions 0x4C, 0x50
10 Set SHDN = 1 0x51
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BHITHEN, TEXRCIFHNTFZEEBLET, A, FLF
FRANAEZREN SMBBNHTREY, R39FHTT
EHESRN T 7, TRXLESFHFRN, BEAEHEEN
B SHBE R, EAREBSHDN = 0,

TCHIEEE
AT LR ER IR K 7

WMRHFE 51 %BII20mm, K AR IR K i B R 898K
;LM NP —SEMIIEI(EL2), BHNAEFRE
UREBE. = 3(> 600MHz)BE #T(100QE600Q), #EEHE
DRIA, BERERBAENEER LR FERSIEKER
o MIBEMIMERE, EHENFInNFHBE,

BANBE
MANEFCNGBICEANNMANMER, BRSBIEKE, H
BREINBAESTIHNERRE, XABEESALTFHRAE
BEREERMERKFE, WRFEENAZT, SBIEKSE
#-3dBREH TR

<39. T1EHRE) X F BRI F 175

MAX98089

KINFE. MR E FindmiEagas,
E R FlexSound#& AR

;
B 2rRINCIN

FriECINEIf 3B HF M F RN BAKMME, A THRER
EER, TRAFREERLBNANESE, FIUEER
FEERES, RASBRERYNES, flUEELESE,
RN TR AREER,

f30B

FE T 3R FE B R
EHEESR/INF100mOM B, HURFHREME, RESRKE
RRER/NMEBEETRNHE BHE, KEBEREBEBRSTH
EBESREXR, AEYT REEECERNRESEENE, ©EEF
KAXTRENFRHES,

REGISTER

DESCRIPTION

0x10 to 0x13, 0x19 to Ox1B

Clock Control Registers

0x14 to 0x17, 0x1C to Ox1F

Digital Audio Interface Configuration

0x18, 0x20

Digital Passband Filters

0x25 to 0x2D

Analog Mixers

0x52 to 0xC9

Digital Signal Processing Coefficients

MAXI SPKP
MAX98089  spx_N

BEsm el

v <

E42. o] DR B IE K 75

MAXIN
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TR CEE

YERFEEECINCIPZE)NEL WERROE LS8
B RNWHEZMEHREEHRAWNNES, Ei@
HEERER, BAXEENENE-—ERELBREETR
B B, TWF L, WEPFF X ESB BEFI SN B 75y
REAWESRETEER,

BITRRIFEE

R ¥F B A( BHPVSSEHPGND X HPVDDZHPGND){E#0
ESRE # & mMHPVSSFHHPVDD A B 80K , 35 K B =B &

F40. NMEARSIE

MAX98089

RIhFE. MEEE N miRMLes,
E R FlexSound#& AR

N BOK . B, BERESR¥ R/ NSUR A% i BFE, 7
%k%ﬁmiﬁﬁ%%%¢ IEARNNERE, ES
ERBESNAHTEHMBINRE RN AHBEXR
B,

AE A5 BT
FA0FI T A58 FA o BRAR SR B A0 1T 21 C B | B

NAME CONNECTION NAME CONNECTION
SPKRP Unconnected INB1 Unconnected
SPKRVDD Always connect INA2/MICEXTN Unconnected
SPKLVDD Always connect LRCLKS2 Unconnected
SPKLP Unconnected MCLK Always connect
RECN/RXINN Unconnected SDINS2 AGND
HPVDD Unconnected TRQ Unconnected
C1P Unconnected MIC1P/DIGMICDATA Unconnected
HPGND AGND INA1/MICEXTP Unconnected
SPKRN Unconnected DGND Always connect
SPKRGND Always connect BCLKS2 Unconnected
SPKLGND Always connect SDA Always connect
SPKLN Unconnected SCL Always connect
RECP/RXINP Unconnected REG Always connect
C1N Unconnected REF Always connect
HPL Unconnected MIC1N/DIGMICCLK Unconnected
HPVSS Unconnected MIC2P Unconnected
SDINSH AGND SDOUTS2 Unconnected
LRCLKSH Unconnected DVDDS2 DVDD
HPSNS AGND DvVDD Always connect
INB2 Unconnected AVDD Always connect
HPR Unconnected PVDD Always connect
DVDDSH DVDD AGND Always connect
SDOUTS1 Unconnected MICBIAS Unconnected
BCLKS1 Unconnected MIC2N Unconnected
JACKSNS Unconnected
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HEFRIPCBT 4
MAX98089EWY X FI63)2 BRWLPE %, EI43FF 7= 2 2017
T FA3EPCBEZ £ A BURIKE BT, 4T R AU b
@i, FAE2EEAFIENEIEZRNERE, 8
Hom DR 9 B X,

LAYER 1

LAYER 2

LAYER 3

E43. 187 BIMAXIB08IEWY 75 4

MAXIN

MAX98089

KINFE. MR E FindmiEagas,
E R FlexSound#& AR

BIRFZH. H/EmEt
ESNHRAOENREREMEEXREE, RITICHPCB
BY, &30 HEEE T LUSICHRIIE S 58FBI 2,
EHERIE T RIS EL TS HAERFELM I,
EPCBHE AR LA RERE SR o] R/ LR
HR, XBRITEENELIEAGND, DGND. HPGND.
SPKLGND#ISPKRGNDE fE E E B X i, &4 1M
THESHIMEE. EAREMRRBEZEHEL, T
EHFREFBEERUTNES,

MR FHELKEZIEMICBIAS, REGFIREF LI F KB A
EEREERERBXE, FEHRFREZEAGNDHIBEREKE
=, WAVDDEEF HEEAGND,

DRENBRERKE, $inEEEHBREANMEHRF/OmnTE
# ZDGND, #DVDD. DVDDS1#1DVDDS2E #5% i& &
DGND,

fECIPAICINZ [B] 80 B R R = £ /IC, M HCIPECIN
MELAKEMRERE, CIPACINZ (88 h0 89 B & F0 8
SHREREVIE RS HNE HIE, 5 HBZRSEHPVDDM
HPVSS, B =X FIEHPVSS, X B EZLZEEZEHPGND,
X AHPVSSH X845 BRSO & /ME . BEALRUKES far i o)
R K1k,

HPSNSHE M EH G LIRS, FRHHEERFENER
HEHES, AinERHENGHBRERLTERSE, &
HPSNSZE EZENEILRER, HREHQNEYERS,
23 SPKLVDDFISPKRVDD = BEEZESPKLGND#I
SPKRGND, EZR 2%, HSPKLP. SPKLN. SPKRPF1
SPKRNEZEEALAKRFEHF R, ELREE, BRELK
E&/NMEEESEMI, ZEPCB_ £ SPKLP/SPKLNFAISPKRP/
SPKRNFEAZENX, ¥HREER&/N L, i SEE
BEENM, UREHFSAH EFRABRETHE, HRE
FEREFEERIC, RIERKXIEAR, BEMERERETHS
SPKLGND#FISPKRGND B & EE L KE &/NML, #HE—R
INEMI,
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BERREICHERRESUEIN TR H L, HBREM
NESRUKEEL. FEREHRNELKE, SERE
mERRNFEE R THRN, EREFESHRNLE
BEREREANER, AEHEMNRELEAZEI N,
WEEH—MIFER(EV kit), TEAICHPCBHFEG, #
Bz R TIREREIC, FRHET HTEANKYE, B
TFERHERNBFTFSE.

WLPE 158
XFWLPE#, R~ #HWER. PCBIZ. BERHBHH/U
REFNEEEFMENETNABER, NERTEMENIR
SROEFELS, BN NBEIL1891. &4 REK(WLP)
RENH, BE44FT =~ AMAXIBO8IEWY & A HIWLPIE Bk
R~fo

MAXIN

MAX98089

KINFE. MR E FindmiEagas,
E R FlexSound#& AR

0.24mm

0.21mm

BE44. MAX98089EWY WLPIE Ik R ~f

EHEE
PART TEMP RANGE PIN-PACKAGE
MAX98089EWY +T -40°C to +85°C 63 WLP
MAX98089ETN+T -40°C to +85°C 56 TQFN-EP*
T = # '%"’@%%o
+3R T HBHPD)/TF & RoHSHR B E 2,
*EP = #UEH,
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KIN3E., ;K=

MAX98089

CEE 2T

£ B FlexSound#z K

K58
WERTHVHEIINLEENEEHGR(ENER), iHEHchina.maxim-ic.com/packages, EF=, HERLIH+". “#" F"-" X
RTROHSIRE, HEEFUEEETANESZFTH, BHERASHEFX, SRoOHSKETL X,
HEERAY IR NGRS BEGRRS
56 TQFN T5677+1 21-0144 90-0042
63 WLP W633A3+1 21-0462 —
2X
ao.15[c[B]
DETAIL A (NE-1) X
2X £/2 | ‘l/ -
A[0.15]C[A 1/ \
i uuu[']uuuum__L
R N S I k
I A e ! =
D/2 __}—MARKING T - -
-] [
-] [
p L _ + — A (ND-1) X [F—4=— + - —= ¢ D2
-] [
- 5 p2/2
-] [
] E | H l |
i o
| nnnnﬁﬂﬂ&& A
12 3 __IL 3 2 A
e B 2/2—] [®]0:10 @CTAE]
PIN # 1 1D. ., ¢ N # 1 LD.
TOP VIEW K e e A
BOTTOM VIEW
€ ¢
(R IS OPTIONAL)
o A0
il i
[/To0Te] E|\TERMINAL np/ {el
EVEN TERMINAL ODD_TERMINAL
S[o.08[c
SEATING /VI/J‘I/VI
PLANE SIDE VIEW
PACKACE OUTLINE,
32, 44, 48, 56L THIN QFN, 7x7x0.75mm
APPROVAL DOCUMENT CONTROL NO.  [REV. |
—DRAWING NOT TO SCALE— 21-0144 | A
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http://china.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0144.PDF
http://pdfserv.maxim-ic.com/land_patterns/90-0042.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0462.PDF

MAX98089

KIhFE. M ESFdmENEs,
£ B FlexSound#z K

FEEE (L)

WERTHVHEIINLEENEEHGR(ENER), iHEHchina.maxim-ic.com/packages, EF=, HERLIH+". “#" F"-" X
FRRROHSIRES, HEETTHEBETRANER TR, BHRKEAAEHKERX, S5RoHSREE %,

COMMON DIMENSIONS EXPOSED PAD VARIATIONS
CUSTOM PKG. PKG, DEPOPULATED 02 E2 D
(14877-1) CODES LEADS MIN. | NOM. | MAX. | MIN. [ NOM. | MAX. | Rev. ¢
PKG 3L 77 441 77 48L 7x7 48L 77 56L 7x7 T2 - v550270 4854554701285 -
svmpoL | MiN. [ nom. [ wax. [ min. [ now. [ wax. | v Tnow. [max. | min. Tnow. x| wn. [nom. [uax. | [ra077-3  |= 455|4.70| 4.85| 255270 | 285 -
A | 0.700.75/0.80/0.70] 0.75]0.80 [0.70 | 0.75|0.80 [0.70 |0.75 [0.80 [0.70 [0.75 | 0.80 | [T4477—2 |- 4.55|4.70 4.85] 4.55] 4.70 4.85| wkKD—1
Al | o |0.02[0.05] 0 [0.02]|0.05| 0 |0.02[0.05] 0 [0.02]005| 0 | — |0.05| |T4477-3 |- 4.55]4.70|4.85| 4.55|4.70] 4.85 | WKKD—1
A2 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. T4877-3  |— 4.95]5.10(5.25/4.95|5.10]5.25| —
b |0.25/0.30|0.35/0.20] 0.250.30 [0.20 | 0.25|0.30 [ 0.20 |0.25 [0.30 |0.15 |0.20 | 0.25 | |[T4877=4 |- 5.40|5.50|5.60| 5.40|5.50|5.60| -
b [6.90]7.00]7.10]6.90]7.00]7.10[6.90] 7.00(7.10 [6.90[7.00 [ 7.10 [6.90[7.00 [ 7.10| |T4B77=6 | 5.4015.50/5.60| 5.40/5.50|5.60| -
£ |6.90]7.00]7.10]6.90|7.00]7.10 |6.90| 7.00]7.10 | 6.90|7.00 | 7.10 |6.90 [7.00 | 7.10 | |T4877=7 |= 4.951510]5.25| 4.95|5.10|5.25| -
e 0.65 BSC. 0.50 BSC. 0.50 BSC. 0.50 BSC. 0.40 BSC. T4B7M—1 |~ 5.4015.50/5.60|5.40/5.50|5.60] —
ozl =T —Tomsl =T —Tomsl =1 -~ Tomsl =1 —Toms - T - | [eerm=e |- 5.40|5.50|5.60| 5.40|5.50|5.60] -
L |0.45[0.55|0.65| 0.45| 0.55)| 0.65|0.30 | 0.40|0.50 | 0.45|0.55 [ 0.65|0.30|0.40 | 0.50 T4B77MN-8 |~ 5.4015.5015.6015.4015.5015.60, -
T487IN-8 |- 5.40|5.50|5.60| 5.40]5.50[5.60] -
N 32 44 48 44 56 T5677-1 |- 5.40|5.50| 5.60| 5.405.50|5.60] -
ND 8 1 12 10 14 T5677MN—1 |— 5.40|5.50|5.60|5.40(5.50[5.60] -
NE 8 " 12 12 14 T5677-2 |- 5.405.50(5.60(5.40[5.50[5.60[ —

NOTES:
DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—1994.

1.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.

3. N IS THE TOTAL NUMBER OF TERMINALS.

A 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.

DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN
0.25 mm AND 0.30 mm 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 M0220 EXCEPT THE EXPOSED PAD DIMENSIONS OF

T4877-3/-4/-6 & T5677-1.

K WARPAGE SHALL NOT EXCEED 0.10 mm. /VI A ‘I /VI

MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY.

12. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY. PACKAGE OUTLINE,

13. ALL DIMENSIONS APPLY TO BOTH LEADED (—) AND PbFREE (+) PKG. CODES. 32, 44, 48, 56L THIN QFN, 7x7x0.75mm
APPROVAL DOCUMENT CONTROL NO.  [REV. | o
—DRAWING NOT TO SCALE- 21—0144 | A
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HEEEE)

WERTHVHEIINLEENEEHGR(ENER), iHEHchina.maxim-ic.com/packages, EF=, HERLIH+". “#" F"-" X
FRRROHSIRS, HEEGTTHEBETRANESR TR, BEHRKEAAEHKEFRX, S5RoOHSRETE %,

PIN 1
INDICATOR

r—ﬁ
O @ m

E
! |~ MARKING COMMON DIMENSIONS
Al + / a3 A | 0.64+0.05
Al At | 0.190.03
AAAA | | [a2]o04s rer
b }' A2 A3 | 0.025 BASIC
T T b ©0.27+£0.03
[([0.05]S] \\ D1 | 2.40 BASIC
SEE E1 | 3.20 BASIC
SIDE VIEW
NOTE 7 e | 0.40 BASIC
1 SD | 0.00 BASIC
JOP VIEW SE | 0.00 BASIC
el E o DEPOPULATED
e —>|<—SE PKG. CODE MIN MAX MIN MAX |BUMPS
Ib | W633A3+1 3.76 | 3.80 | 3.26 | 3.30 | NONE
1
6l O A) O0POOOG
FIOOOOQOOOO
0000 0000 FSD '1\IO-‘II:ES:' | pitch is defined by terminal ter t t |
) N . Terminal pitch is defined by terminal center to center value.
6‘@‘@@'6‘@'@9‘ }_ D1 2. Outer dimension is defined by center lines between scribe lines.
OO000O OO0 i QII lfi_imeni'ions in ;nillimetfrs. ontati . |
. Marking shown is for package orientation reference only.
8lO00O0 00O O_ { 5. Tolerance is £ 0.02mm unless specified otherwise.
AlOOOO d) OO0 OCH 6. All dimensions apply to PbFree (+) package codes only.
: i 7. Front—side finish can be either Black or Clear.
123 4567839 b
- VAKXV
BOTTOM VIEW e

—DRAWING NOT TO SCALE-

PACKAGE OUTLINE
63 BUMPS, WLP PKG. 0.4mm PITCH
APPROVAL DOCUMENT CONTROL NO.  |REV-

21—-0462 B

A
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RINFE. LKA S MAmAEADES,

£ B FlexSound#z K

1£i7)h &
EITS 1&iTHEA 1A T
0 6/11 R, —
1 3/12 7 Electrical Characteristics3 9 /DACE $ WU A 35 18 AT 4800 T K H B E — 13,14, 77,
2, EHTUESD, 78 114
Maximit = /4L

b 832815 % HPEI47f3100083

% EHEIE: 800810 0310
FiE: 010-6211 5199
f£HE: 010-6211 5299
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