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ABSOLUTE MAXIMUM RATINGS
(Voltages with respect to AGND.)

DVDD, AVDD, PVDD, HPVDD

SPKLVDD, SPKRVDD, DVDDS1, DVDDS2

DGND, HPGND, SPKLGND, SPKRGND

HPVSS . (VHPGND - 2.2V)
CIN o (VHPVsS - 0.3V)
CIP. (VHPGND - 0.3V
REF, MICBIAS .......ccoooviii

MCLK, SDINS1, SDINS2, JACKSNS,
SDA, SCL, TRQ oo, -0.3V to +6.0V

LRCLKS1, BCLKS1, SDOUTS1
LRCLKS2, BCLKS2, SDOUTS2

)

.............................. -0.3V to +2.2V
........ -0.3V to +6.0V
........ -0.1V to +0.1V
to (VHPGND + 0.3V)
to (VHPGND + 0.3V)
to (VHPVDD + 0.3V)
........ -0.3V to (VspkLVDD + 0.3V)

-0.3V to (VpvpDS1 + 0.3V)
-0.3V to (VpvpDs2 + 0.3V)

REG, INAT/EXTMICP, INA2/EXTMICN, INB1, INB2,
MIC1P/DIGMICDATA, MIC1N/DIGMICCLK,
MIC2P, MIC2N......cciiiiiiiiiiiic -0.3V to +2.2V
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
(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 = o, 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 TMmAX, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)
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HPSNS.......coii (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 (VspkLvVDD + 0.3V)
SPKLP, SPKLN........... (VSPKLGND - 0.3V) to (VsPKLvDD + 0.3V)

SPKRP, SPKRN ........ (VSPKRGND - 0.3V) to (VSPKRvVDD + 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..cccceene. -40°C to +85°C
Storage Temperature Range...............ccceeevnnnn. -65°C to +150°C
Lead Temperature (TQFN only, soldering, 10s)............. +300°C
Soldering Temperature (reflow) ........ccccooviiiiiiiiiin +260°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
POWER SUPPLY
VSPKLVDD, VSPKRVDD 2.8 55
Supply Voltage Range Guaranteed by PSRR VbvbD, VAVDD, VPVDD 1.65 1.8 2 Vv
VDVDDS1, VDVDDS2 1.65 3.6
Full-dublex 8kH Analog 4.5 8
ull-duplex Z mono,
receiver output, MAS = 1 Spe.aker 16 23
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 2.47 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 Gurrent TA = +25°C Speaker 001 1 UA
(Note 2) —
Digital 1 5
REF Voltage 25 vV
REG Voltage 0.79 \Y
= 30
Shutdown to Full Operation V.S.E.N 0 ms
VSEN = 1 17
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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 (RHpP) 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, AVaADcLVL = 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 TO ADC PATH

Dynamic Range DR fs = 8kHz, MODE = 0 (IR voice), AVMICPRE_ = 0dB 88 dB
(Note 4)
o . VIN = 0.1Vp-p, f§ = 8kHz, f = 1kHz -78
L‘;ﬁfarmo”'c Distorton + 1 114pN - [AVMICPRE_ = 0dB, Vin = 1Vp.p, f = TkHZ 85 dB
AVMICPRE_ = +30dB, VIN = 32mVp-p, f = 1kHz -71
gzﬁmomon'MOde Rejection CMRR  |VIN = 100mVp-p, f = 217Hz 74 dB
VavDD = 1.65V to 1.95V, input referred, 50 62
MIC inputs unconnected
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/PGAM2 = 0x00 19 20 21 4B
- PGAM1/PGAM2 = 0x14 0
MIC Input Resistance RIN_MIC Ql:gfll\:}’\jleggsmnggzsured at MIC1P/ 50 kQ
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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 (RHpP) 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, AVaADcLVL = 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 \
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 HYRMS
f = 1kHz 50 nVAHz
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, VCM = 0.9V, RL = 10kQ,
Noise THD+N f = 1kHz, INABYP = MIC2BYP = 1 80 dB
Off-Isolation VIN = 2Vp-p, VCcM = 0.9V, RL = 10kQ, f = 1kHz 60 dB
VMIc1_ = [0V, AVDD], VMIC2_/VINA_ =
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 + THD4N  |VIN = 1Vp.p, f = 1kHz 8 74 dB
Noise
Gain Error DC accuracy 1 %
VavDD = 1.65V to 1.95V, input referred, 57 68
line inputs unconnected, Ta = +25°C
f=217Hz, VRIPPLE = 200mVPpP-p, 63
. . AVADC = 0dB, input referred
Power-Supply Rejection Ratio PSRR dB
f = 1kHz, VRIPPLE = 200mVp-p, 63
AVaADC = 0dB, input referred
f = 10kHz, VRIPPLE = 200mVp-p, 57
AVaDC = 0dB, input referred

MK Maxim Integrated Products 8
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(VAVDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS?2 = 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 = 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
LINE INPUT PREAMP
Full-Scale Input VIN AVPGAIN_ = 0dB ! Vp-p
AVPGAIN_ = -6dB 14
PGAINA/PGAINB = 0x0 19 20 21
PGAINA/PGAINB = 0x1 13 14 15
PGAINA/PGAINB = 0x2 2 3 4
Level Adjust Gain AVPGAIN_ (TNA T +52)500 PGAINA/PGAINB = 0x3 0 dB
o PGAINA/PGAINB = 0x4 -4 -3 -2
PGAINA/PGAINB = 0x5,
0x8, Ox7 - © ©
AVPGAIN_ = +20dB 14.5 21 28
AVPGAIN_ = +14dB 20
Input Resistance RIN AVPGAIN_ = +3dB 20 kQ
AVPGAIN_ = 0dB 75 10 14
AVPGAIN_ = -3dB 20
AVPGAIN_ = -6dB 20
) Ta = +25°C 18 20 22
Feedback Resistance RIN_FB  [INAEXT/INBEXT = 1 kQ
TaA = 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)
Ripple limit cutoff 0.441 x fs
Passband Cutoff fpLP Hz
-3dB cutoff 0.449 x fs
Passband Ripple f<fpLP -0.1 +0.1 dB
Stopband Cutoff fsLp 047 xfs| Hz
(S,Ilc());t)ebzr)wd 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 = 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

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 fg = 0.0319

16kHz) xfs
Passband Cutoff ¢ AVFLT = 0x3 (Elliptical tuned for fg = 8kHz + 217Hz 0.0321 Hy
(-3dB from Peak) ARPPB I hotch) X fs

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

8kHz) x fs

AVFLT = 0x5 (fs/240 Butterworth) 0.3?843

AVFLT = Ox1 (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 Hz
(-30dB from Peak) AHPSB notch) x fs

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

8kHz) x fs

AVFLT = 0x5 (fs/240 Butterworth) O'S?;8
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 fg
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 fs
Passband Cutoff fPLP Hz

-3dB cutoff 0.28 x fs
Passband Ripple f<fpLp -0.1 +0.1 dB
Stopband Cutoff fsLp 0.417 x fs Hz
Stopband Attenuation f<fsLp 60 dB
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ELECTRICAL CHARACTERISTICS (continued)

(VAVDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS?2 = 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 = 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
STEREO AUDIO MODE DC BLOCKING HIGHPASS FILTER (MODE1 = 1)
Egsd%bfrgfn%ggg fAHPPB | AVFLT = 000 0'022;25 Hz
DC Attenuation DCatten |AVFLT = 000 90 dB
MICROPHONE AUTOMATIC GAIN CONTROL
) AGCHLD = 01 50
AGC Hold Duration AGCHLD = 11 200 ms
' AGCATK =00 2
AGC Attack Time ms
AGCATK = 11 123
AGC Release Time AGCRLS = 000 0.078 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 = O0x1F -60.5
g:gstone Gain Adjust Step 5 dB
Sidetone Path Phase Delay ;TSZ%ISSB input, highpass filter ?2:; ff ms
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 THD+N 1y (FiR audiSo), MIC to HP output 81 ds
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

MK Maxim Integrated Products 11




MAX98089
FlexSound#&ifi i
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 = 1pF, 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)

= 5]
=)

PARAMETER | sYmMBOL | CONDITIONS MIN TYP MAX |UNITS
DAC DIGITAL FILTERS
VOICE MODE IIR LOWPASS FILTER (MODE1 = 0)
Ripple limit cutoff 0.448 x f
Passband Cutoff fPLP ppte Tt cu X1S Hz
-3dB cutoff 0.451 x fg
Passband Ripple f<fpLP -0.1 +0.1 dB
Stopband Cutoff fsLp 0.476 x fs Hz
Stopband Attenuation
(Note 6) f>fgLp 75 dB
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 f DVFLT = 0x3 (Elliptical tuned for fs = 8kHz + 217Hz 0.0321 Hy
(-3dB from Peak) DHPPB | hotch) xfs
DVFLT = 0x4 (500Hz Butterworth tuned for fg = 0.0625
8kHz) x fs
DVFLT = 0x5 (fs/240 Butterworth) 0'3?842
DVFLT = 0x1 (Elliptical tuned for fs = 16kHz +
217Hz notch) 0.0139 xs
DVFLT = 0x2 (500Hz Butterworth tuned for fg =
16kH2) 0.0156 x fs
Stopband Cutoff f DVFLT = 0x3 (Elliptical tuned for fs = 8kHz + 217H Hz
(-30dB from Peak) DHPSB = 0x3 (Elliptical tuned for fg = Z+ z 0.0279 x fs
notch)
DVFLT = 0x4 (500Hz Butterworth tuned for fg = 00312 x fs
8kHz)
DVFLT = 0x5 (fs/240 Butterworth) 0.0021 x fs
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 fs
Passband Cutoff fPLP -3dB cutoff 0.47 x fs Hz
-6.02dB cutoff 0.5 xfs
Passband Ripple f<fpLp -0.1 +0.1 dB
Stopband Cutoff fsLp 0.58 x fs Hz
Stopband Attenuation
(Note 6) f>fsip 60 dB
MK Maxim Integrated Products 12
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MAX98089

FlexSoundi&if Ak

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 (RHpP) 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, AVaADcLVL = 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)
Passband Cutoff foLp Ripple limit cutoff 0.24 x fs Hy
-3dB cutoff 0.31 x fs
Passband Ripple f<fpLP -0.1 +0.1 dB
Stopband Cutoff fsLp 0.477 xfs| Hz
(S&(())p;é)gd Attenuation f<foLp 60 aB
STEREO AUDIO MODE DC BLOCKING HIGHPASS FILTER
Passband Cutoff fDHPPB | DVFLT 000 (DAI1), DCB2 = 1 (DAI2) 00007041,
(-3dB from Peak) ' x fs
DC Attenuation DCATTEN |DVFLT = 000 (DAI1), DCB2 = 1 (DAI2) 90 dB
AUTOMATIC LEVEL CONTROL
’[:DrL;a(lqluBeirE Lowpass Corner ALCMB = 1 5 KHz
’[:DrL;ZIUI?;r;?/ Highpass Corner ALCMB = 1 5 KHz
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
{oxal Harmonic DISOMION + | 1pN | = 1kHz, Pout = 15mW, Reec = 320 70 63 | dB
VSPKLVDD = 2.8V to 5.5V, Ta = +25°C 64 75
Power-Supply Rejection Ratio PSRR f=217Hz VRIPPLE = 200mVP-P 80 dB
f = 1kHz, VRIPPLE = 200mVp-p 80
f = 10kHz, VRIPPLE = 200mVp-p 77

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 = 1pF, 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
BH. RFLAF—FAAA—F I,
FlexSoundi&if Ak

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Peak voltage, A-weighted, 32 Into 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
L(;tizleHarmonlc Distortion + THD+N 64 aB
Peak voltage, A-weighted, 32 Into shutdown 51
Click-and-Pop Level Kcp samples per second, AVREC = dBvV
0dB Out of shutdown -49
RECEIVER AMPLIFIER
Output Power Pout RREC = 32Q, f = 1kHz, THD = 1% 92 mwW
Full-Scale Output (Note 7) 1 VRMS
Volume Control (Note 5) AVREC RECVOL = 0x00 2 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
» ) - ) . RREC = 32Q 500
Capacitive Drive Capability No sustained oscillations pF
RREC = e 100
DAC TO LINE OUT AMPLIFIER PATH
Dynamic Range (Note 4) DR fs = 48kHz, f = 1kHz 83 96 dB
L‘jizleHarmO”'c Distortion + 1 tppuN - |f = 1kHz, RL = Tk 78 72 | dB
LINE INPUT TO LINE OUT AMPLIFIER PATH
Dynamic Range (Note 4) DR Referenced to full-scale output level 92 dB
Lcc’fiz'eHarmO”'C Distortion + | 11ip4N  |f = 1kHz, RL = 10k 76 dB
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

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 = 1pF, 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
FlexSoundi&if Ak

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
DAC TO SPEAKER AMPLIFIER PATH
Joal Harmonio DISOMon | thp.N |1 = 1kHz, Pour = 200mW, Zspk = 80 + 68H 68 dB
Crosstalk EZE# © ggﬁv\?’}dfrkﬁ o SPKL, 88 dB
Output Noise 53 uVRMS
Peak voltage, A-weighted, Into shutdown 65
Click-and-Pop Level Kcp 32 samples per second, dBv
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%tiZ'eHarmO”'c Distortion + | 15 N [f = 1kHz, PouT = 200mW, R = 8Q + 68uH 71 dB
Peak voltage, A-weighted, 32 Into shutdown 55
Click-and-Pop Level Kcp samples per second, AVSpK_ = dBvV
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
33uH 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
Output Power PoUT 33pH VSPKLVDD = VSPKRVDD = 3.0V 785 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
Volume Control AVspK (Note 5) SPVOLL/SPVOLR = 0x00 €2 dB
- SPVOLL/SPVOLR = Ox1F +8

MAXIN

Maxim Integrated Products 15



MAX98089

BH. RFLAF—FAAA—F I,
FlexSound#%{fiAE

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 = 1pF, 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
+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
Bi Mini DHPUCF = 001 200
iguad Minimum Corner DHPUCF = 010 300 Hy
Frequency
DHPUCF = 011 400
DHPUCF = 100 500
ZsPK = 8Q + 68uH, Vsp- DHPTH = 000 0.34
Threshold Voltage KLVDD = 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 + 68pH, Vsp- PWRTH = 0x1 0.08
Threshold KLVDD = VSPKRVDD = 5.5V, W
AVspk_ = 8dB PWRTH = OxF 1.23
. PWRT1 = Ox1 0.5
Time Constant 1 tPWR1 S
PWRT1 = OxF 8.7
. PWRT2 = 0x1 to OxF 0.5 .
Time Constant 2 tPWR2 min
PWRT2 = OxF 8.7
Weighting Factor kKPWR PWRK = 000 to 111 12.5 100 %
DISTORTION LIMITER
) ) . 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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MAX98089
8. AFLFAF—F«4FA—FYD.
FlexSound#&ifi i
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 = 1pF, 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 HEADPHONE AMPLIFIER PATH

Master or slave mode 101
, Slave mode 97
Dynamic Range (Note 4) DR fs = 48kHz dB
Low power mode, 95 97
Ta = +25°C
ic Di i RHp = 16Q -84 -64
Tot.al Harmonic Distortion + THD+N | = 1kHz, POUT = 20mW HP dB
Noise RHpP = 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
AVHpP_ = 0dB
Power-Supply Rejection Ratio PSRR f = 1kHz, VRIPPLE = 200mVp-p, dB
63
AVHpP_ = 0dB
f = 10kHz, VRIPPLE = 200mVp-p, 43
AVHpP_ = 0dB
MODE = 0 (voice) 8kHz 2.2
1kHz, 0dB input, highpass |MODE = 0 (voice) 11
i i 16kHz ‘
DAC Path Phase Delay fiter disabled measured ms
from digital input to analog |MODE = 1 (music)
output 8kHz 45
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  |ViN = 1Vp.p, f =1kHz, RHp = 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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MAX98089
8. AFLFAF—F«4FA—FYD.
FlexSound#&ifi i
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 = 1pF, 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% AP mwW
RHp = 16Q 38
Positive Charge-Pump Output Vout < VpvDD x 0.2V, RHP = o PVDD/2
HPVDD \Y
Voltage VouT > VPvDD X 0.2V, RHP = PVDD
Negative Charge-Pump Out- Vout < VpvDD X 0.2V, RHP = o -PVDD/2
HPVSS \Y
put Voltage VouTt > VpvDD x 0.2V, RHP = -PVDD
Output Voltage Threshold
(Output Voltage at which
the Charge Pump Switches VTH RL = e is\é[;D Vv
Modes; VOUT Rising; Transi- '
tion 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
Output Offset Voltage v AV 67dB Th=+25°C 01 =1 by
utpu -
P 9 oS P TA = TMIN to TMAX +3
RHP = 32Q 500
Capacitive Drive Capability No sustained oscillations HP pF
RHP = o 100
SPEAKER BYPASS SWITCH
. IsPKL_ = 100mA, SPKBYP = 1
On-Resistance R - ’ ’ 2.8 Q
ON VRXIN_ = [0V, VSPKLVDD]
et VIN = 2Vp-p, VCM = VSPKLVDD/2, |Rg = 10Q 60
L‘;ﬁz'eHarmO”'C Distortion + | 10N | Zspk = 80 + 68yH, f = 1kHz, dB
SPKBYP = 1 Rs = 0Q 60
' VIN = 2Vp-p, VCM = VSPKLVDD/2,
Off-Isolation 75PK = 8Q + 68H, f = TkHz 96 dB
VRXIN_ = [0V, VsPKLVDD],
Off-Leakage Current - -20 20 A
9 VSPKL_ = [VSPKLVDD, OV] i v
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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 = 1pF, 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

FlexSoundi&if Ak

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RECEIVER BYPASS SWITCH
On-Resistance RoN IRECP = 100mA, RECBYP = 1, VRECN = [0V, 5 o
VSPKLVDD]
Total Harmonic Distortion + VIN = 2Vp-p, VCM = VSPKLVDD/2, ZSPK = 8Q + o
Noise THD+N |68, f = 1kHz, RECBYP = 1, Rs = 0Q 60 &
. VIN = 2Vp-p, VCM = VSPKLVDD/2, ZSPK = 8Q +
Off-Isolation 68uH, f = 1kHz 84 dB
VRECP = [0V, VSPKLVDD], VRECN =
Off-Leakage Current -15 15 A
getu [VSPKLVDD, 0V] " H
JACK DETECTION
MICBIAS enabled 092x ~ 0%x ~ 0%8x
) VMICBIAS VMICBIAS VMICBIAS
JACKSNS High Threshold VTHA 5 V
MICBIAS disabled 0.92x  0.95x  0.98x
VSPKLVDD VSPKLVDD VSPKLYVDD
MICBIAS enabled 006x 0.10x 0.17x
VMICBIAS VMICBIAS VMICBIAS
JACKSNS Low Threshold VTH2 ] = Vv
MICBIAS disabled 0.06x  0.10x 0.17x
VSPKLVDD VSPKLVDD VSPKLVDD
JACKSNS Sense Voltage MICBIAS disabled, JDWK = 1 3.65 37
JACKSNS Sense Resistance RseNSE | MICBIAS disabled, JDWK =0 1.6 2.4 29 kQ
JACKSNS Weak Pullup Current lwpPU MICBIAS disabled, JDWK = 1 2 5 9.5 pA
JACKSNS Deglitch Period t JDEB = 00 25 ms
| |
9 GLITCH 1 jDER = 11 200
BATTERY ADC
Input Voltage Range 2.6 5.6 Vv
LSB Size 0.1 V

DIGITAL INPUT/OUTPUT CHARACTERISTICS

(VAVDD = 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
MCLK
Input High Voltage VIH 1.2 V
Input Low Voltage ViL 0.6 vV
Input Leakage Current IH, Il |VDvDD = 2.0V, VIN = 0V, 5.5V; TA = +25°C -1 +1 HA
Input Capacitance 10 pF

MAXIN
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DIGITAL INPUT/OUTPUT CHARACTERISTICS (continued)

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

MAX98089
B8, AFLFAF—F«4FAA—FVD,
FlexSoundi&if Ak

(Note 1)
PARAMETER | sYmBOL | CONDITIONS | MIN TYP MAX | UNITS

SDINS1, BCLKS1, LRCLKS1—INPUT

Input High Voltage VIH D\?JDXS ; v
0.29 x

Input Low Voltage ViL DVDDSH vV

Input Hysteresis 200 mV

Input Leakage Current IIH, lIL [VDvDDS1 = 3.6V, VIN = 0V, 3.6Y; Ta = +25°C -1 +1 HA

Input Capacitance 10 pF

BCLKS1, LRCLKS1, SDOUTS1—OUTPUT

Output Low Voltage VoL VpvpDs1 = 1.65V, oL = 3mA 0.4 Vv

Output High Voltage VOH VbvpDSs1 = 1.65V, IoH = 3mA DY%D481 \

Input Leakage Current Iy, L |VDVDD = 2.0V, VIN =0V, 5.5V, Ta = +25°C, -1 +1 A

high-impedance state

SDINS2, BCLKS2, LRCLKS2—INPUT

Input High Voltage ViH D\(/)t)7D><S2 v
0.29 x

Input Low Voltage ViL DVDDS2 Y

Input Hysteresis 200 mV

Input Leakage Current IIH, I |VDvDDs2 = 3.6V, ViN = 0V, 3.6V; Ta = +25°C -1 +1 A

Input Capacitance 10 pF

BCLKS2, LRCLKS2, SDOUTS2—OUTPUT

Output Low Voltage VoL Vpvpps2 = 1.65V, IoL = 3mA 0.4 \

Output High Voltage VOoH Vpvpps2 = 1.65Y, IoH = 3mA D\{E())EZS2 \

VbvDD = 2.0V, VIN = 0V, 5.5V; Ta = +25°C,

Input Leakage Current IIH, L high-impedance state -1 +1 uA

SDA, SCL—INPUT

Input High Voltage VIH I§V7D)I(3 Y
0.3 x

Input Low Voltage ViL DVDD Vv

Input Hysteresis 210 mV

Input Leakage Current IIH, L VpvDD = 2.0V, VIN = 0V, 5.5V; Ta = +25°C -1 +1 uA

Input Capacitance 10 pF

SDA, IRG—OUTPUT

Output High Current IoH VOUT = 5.5V, TA = +25°C 1 mA
0.2 x

Output Low Voltage VoL VbvpD = 1.65V, loL = 3mA DVDD Vv

MAXIN
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DIGITAL INPUT/OUTPUT CHARACTERISTICS (continued)
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(VAVDD = 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

Input High Voltage VIH g\?gs v

0.35 x

Input Low Voltage ViL DVDD \
Input Hysteresis 125 mV
Input Leakage Current 4, L VDvDD = 2.0V, VIN = 0V, 2.0V; TA = +25°C -25 +25 A
Input Capacitance 10 pF
DIGMICCLK—OUTPUT

Output Low Voltage VoL VpvpD = 1.65V, loL = TmA 0.4 V
Output High Voltage VOH VDbvDD = 1.65V, IoH = TmA D\gD4D ) v

INPUT CLOCK CHARACTERISTICS

(VAVDD = 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
MCLK Input Frequency fMCLK 10 60 MHz
PSCLK = 01 40 50 60
MCLK Input Duty Cycl %
nput EUy yele 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 -0.005 +0.025 %
Error (Note 9)
) Rapid lock mode 2 7
PLL Lock Time - 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

(VAVDD = 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
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 tR, tF Master mode, CL = 15pF 5 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 _ ~ ~
MSB Delay tsyNCTX  |CL = 30pF, TDM_ =1, FSW_ =1 50 ns
TDM_ = 1, BCLK rising edge 50
BCLK to SDOUT Dela t CL = 30pF ns
y CLKTX L p TDM_ =0 50
TDM_ =1 -15 +15
Delay Time from BCLK to LRCLK | t Master 0.8 ns
y CLKSYNC mode TDM_ = 0 .8 X
tBCLKL
Delay Time from LRCLK to BCLK Master _ _
After LSB tENDSYNC mode TDM_=1,FSW_=1 20 ns
‘ tBOLK ‘
el -
BoLK R < i BOLK 1BCLKHWIBCLKL
oy N/ N/ N\ (INPUT) : N/
(CLKSYNG —B=! =€ tsyncsET fam-
LRCLK I LRCLK X ‘ 1
(OUTPUT) - S (INPUT) - S
> & {HizoUT toLkTx o - | > < tizour oLk B! |
SDOUT s X HI-Z Y wss X DT s X HIZ X wss_ X
(OUTPUT) (OUTPUT)
¢t SETUP | tHOLD ! ¢+ 1SETUP ! tHOLD !
SDIN | | | SDIN | ; |
(npUT) S8 X X msB X (NpUT) S8 X X M X
MASTER MODE SLAVE MODE

H1. ETDMA =T A FAA 2 F T IT—ADZ A I JH(DM_ =

MAXIN
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o 1BCLK
- | - -l {BCLKH rt—-~<—> 50 LKL
Booureun — N\ /N N/ N/ ekawn N\ /S N/ N/ N/
(CLKSYNG B = B it OLKSNG CSET B o tcron :
LRCLK (UTPUT) __/—\ LRCLK (INPUT) N\
tHzouT - w CKXB tzouT-e- KX e
SDOUT(OUTPUT)  LsB X HI-Z X msB X X SDOUT(OUTPUT)  LsB X HI-Z X M X X
¢ ISETUP ¢ tHOLD  ISETUP ¢ THOLD
et o i
SDIN(NPUT) — 1sB X X wmsB X X SDIN(NPUT) (B X X M X X
MASTER MODE SLAVE MODE
2. TDMA—=FAH AT IT—DFA I JR(TDM_= 1. FSW_=0)
L ¢ BOLK
F s el BOLKH (<&~ {BCLKL
BOLK (OUTPUT) \ ~ : okeveu N/ N/ N/ o/
tENDSNG, g > - lCLKSYNC ; ! :
LRCLK (0UTPUT) A\ / 3 3 LRCLK (INPUT)

Lo ' Py b gt b
tzouT i e SNOTX B OKIX G HZoUT B e SINCTX B TOKTC

SDOUT (QUTPUT) 158 X HI-Z X wss X | X SDOUT (OUTPUT) _LSB X HI-Z X wss X X

S SETUP ¢ tHOLD i tSETUP ¢ tHOLD
- > > - > >

SDIN(NPUT) 158 X X wss_ X X SOIN(NPUT) LB X X wss_ X X

MASTER MODE SLAVE MODE

®3. IDMA—F A4 F A 5T =D A I JR(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 ——>!

tHo,mic tsu,mic | ‘ |
T
‘ ; "tHpmic | tsumic !

LEFT >< RIGHT >< LEFT >< RIGHT ><

R4, I INNATOTA DA = IR

I2C TIMING CHARACTERISTICS

(VAVDD = VPvDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLYDD = VSPKRVDD = 3.7V, TA = +25°C, unless otherwise noted.)
(Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Serial-Clock Frequency fscL S;;iranteed by SCL pulse-width low and 0 400 KHz
Bus Free Time Between STOP and t 13 S
START Conditions BUF ' H
Hold Time (Repeated) START
Condition tHD,STA 0.6 us
SCL Pulse-Width Low tLow 1.3 us
SCL Pulse-Width High tHIGH 0.6 us
Setup Time for a Repeated START
Condition tSU.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 iR (Note 10) 02(1)0+B 300 ns

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

MK Maxim Integrated Products 24




MAX98089
EBN. ZFLAF—F1AT—F V2,
FlexSound#&ifi i
I2C TIMING CHARACTERISTICS (continued)

(VAvDD = VPVDD = VDVDD = VDVDDS1 = VDvDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V, TA = +25°C, unless otherwise noted.)
(Note 1)

W e

! tsu.STA [ ! ‘
; *—htHD ST e - tgp ;
P 1,870 A—N

] lsu,DAT
] > <At

SCL

tHDSTA_N - e -

- : b
START CONDITION REPEATED START CONDITION STOP START
CONDITION ~ CONDITION

®5. 2CA 5 TT—2ADYA I VIR

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 + ISPKRvVDD. 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: Cg is in pF.

HEED
(VAVDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V, MAS = 0.)
MODE IAVDD IPVDD 'ISS';'I‘(‘I’_'\’I';; IDVDD '?3’\'/’:;;2" POWER | DYNAMIC
(mA) (mA) (mA) (mA) (mA) (mW) 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,
RHpP = 32Q
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HEEN (5E)
(VAVDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V, MAS = 0.)
MODE IAVDD IPVDD 'Iss':l‘(‘l’_?,z; IDvDD I[I);\?::;; POWER | DYNAMIC
(mA) (mA) (mA) (mA) (mA) (mWw) RANGE (dB)

DAC Playback to Headphone
DAC Playback 48kHz Stereo HP
DAC = HP 2.04 1.27 0.00 1.53 0.01 8.72 101
24-bit, music filters, 256Fs
DAC Playback 48kHz Stereo HP
DAC = HP
04-bit, music filters, 256Fs. 0.1mW/ 2.04 2.11 0.00 1.74 0.01 10.63 101
channel, RHp = 32Q
DAC Playback 44.1kHz Stereo HP
DAC = HP 2.03 1.27 0.00 1.41 0.01 8.46 101
24-bit, music filters
DAC Playback 44.1kHz Stereo HP
DAC = HP
Low power mode, 24-bit, music 1.25 0.47 0.00 1.25 0.01 5.34 98
filters
DAC Playback 8kHz Stereo HP
DAC = HP 2.04 1.27 0.00 1.07 0.00 7.89 96
16-bit, voice filters
DAC Playback 8kHz Stereo HP
DAC = HP 1.26 0.47 0.00 0.90 0.00 4.72 96
16-bit, low power mode, voice filters
DAC Playback 8kHz Mono HP
DAC = HP 0.77 0.29 0.00 0.79 0.00 3.33 98
16-bit, low power mode, voice filters
Line Playback Stereo HP
INA = HP 2.40 1.27 0.00 0.02 0.00 6.67 95
Single-ended inputs
DAC Playback to Class D Speaker
DAC Playback 48kHz Stereo SPK
DAC = SPK 2.31 0.00 6.33 214 0.01 31.44 92
24-bit, music filters
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HEBN(RE)
(VAVDD = VPVDD = VDVDD = VDVDDS1 = VDVDDS?2 = 1.8V, VSPKLVDD = VSPKRVDD = 3.7V, MAS = 0.)
MODE IAvDD IpvDD Ilss ':;Y_?Ig; IbvDD I?[‘;‘?::;; 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
Direct pin input, 24bit, low power, 5.69 0.00 0.20 1.31 0.12 13.53 93
music filters
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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 = 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.)

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

Microphone to ADC

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

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

0 T 5 0 T T T 11T g 0 RBLLLLU NSRRI 2
0 | MOLK = 13MHz £ 10 |- MOLK=13MHz £ o | MCLK=12288MHz £
LRCLK = 8kHz g LRCLK = 44.1kHz g LRCLK = 48kHz g
-20 |- FREQ MODE B -20 | PLL MODE E -20 | NI MODE E
30 FVin=1Vpp _ ViN=1Vp-p _ 30 |VYn=1Vpp
3 AViicpRe_ = 0dB 3 30 | AVmicpre_=0dB g AVimicpae_ = 0dB
o -40 o o -40
= = -40 =
& 50 g £ 50
= = 50 =
S 60 S I S 60
== = 60 =
-70 A -70
-80 70 ] A -80
L h—t
-90 -80 -90
-100 -90 -100
10 100 1k 10k 10 100 1k 10k 100k 10 100 1k 10k 100k
FREQUENCY (Hz) FREQUENCY (H2) FREQUENCY (H2)
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 I T T T T 3 0 | 1 8 0 [ 1 %
10 | MCLK = 12.288MHz H 10 | MCLK = 13MHz H 10 | MCLK = 13MHz H
LRCLK = 96kHz g LRCLK = 8kHz g LRCLK = 8kHz g
-20 |-NI MODE B -20 |- FREQ MODE E -20 |- FREQ MODE E
_ 30 FVn=1Vpp _ 39 FVin=01Vpp _ 39 |Vin=0.032vpp
s AVmicPRe_ = 0dB = AVmicPRe_ = +20dB = AVmicPRe_ = +30dB
o -40 o -40 o -40
= = =
£ 50 = 50 E 50
= = =
E -60 ’% -60 % -60
-70 -70 -70 >
-80 -80 /- -80
o
90 90 90
-100 -100 -100
10 100 1k 10k 100k 10 100 1k 10k 10 100 1k 10k
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
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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 = 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.)

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 % 90 T T T‘:; 120 T T T T LI %
£ AVppe = 20dB E RIPPLE ON SPKLVDD, SPKRVDD z
0 g 80 g g
3 g g 100 NA‘ i []] g
10 MODE = 1 2 70 o z M z
g A N P TN
= 6o AVpR = 30dB 80 RIPPLE ON AVDD, DVDD, HPVDD 1T
S -30 =) = *
S i S 50 s N
5 MODE =5 | — N 4 g " M
N MCLK = 13MH = s W AVpre = 008 o MCLK = 12.288MHz ™N
S & |iroike ssksz 30 | MCLK = 13MHz 40 | LRCLK = 48KkHz
FREQ MODE LRCLK = 8KkHz NI MODE
0 20 [ FREQ MODE 20 |AmcRRe =00
-80 ,VlN:WP_P 10 |Vin=1Vpp Cin=1uF
AVmicee_=00B O =1pF VRIPPLE = 200mVp-p
90 | L LI 0 LA 0 LUl
10 100 1k 10k 10 100 1k 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 E MCLK = 13MHz E MCLK = 13MHz E
0 LRCLK = 8kHz |2 -20 LRCLK = 8kHz |2 0 LRCLK = 44 1kHz 12
20 FREQ MODE = 40 FREQ MODE _|= 20 PLL MODE | E
_ AVmicpRe = 0dB | _ AVmicpRe_ = 0dB - AVMicPRe = 0dB
o 40 P2 80 %) —
S 4 g g 0 En=1r
w w -80 L
S -0 S S -60
2 100 g 00 g
<§f 120 <§( -120 W—A—A a0 — <§E -80
- [~ \ -100 [ | N [l | I
" v = Al
-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, 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 = 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, OdBFS (MIC TO ADC)
0 T o 20 L e s e 3
MCLK = 13MHz |2 MCLK = 12.288MHz J;
-20 LRCLK = 44.1kHz {2 0 LRCLK = 48kHz |2
PLL MODE |2 20 NIMODE _|*
& 40 AViicpre = 0dB ~ & AVmicPre = 0dB
% é 40 CiN=1pF _]
= 60 pr
= 80 =
s = -8
<< <<
100 100
120 I&WTWW.T@W -120 shosanaa
-140 -140

0 5 10 15 20 0 2 4 6 8 10 12 14 16 18 20
FREQUENCY (kHz) FREQUENCY (kHz)
FFT, -60dBFS (MIC TO ADC) FFT, OdBFS (MIC TO ADC)

T I
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o
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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 = 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.)

ADC ENABLE /DISABLE RESPONSE

FFT, -60dBFS (MIC TO ADC) (MIC TO ADC)
MAX98089 toc1
0 T = S0k aabos Lackt ! ey
MCLK = 12.288MHz |2 S amane
-20 LRCLK = 96kHz {2 SCL
NIMODE |2 1 2vdiv
= 40 AVMICPRE_ = 0dB
g
= -60
(=)
=
g -80 .
= ADC
-100 QUTPUT
0.5V/div
-120 A
-140 -
0 5 10 15 20 10ms/div

FREQUENCY (kHz)

SOFTWARE TURN-ON/OFF RESPONSE

(MIC TO ADC)
MAX98089 toct
RGOS RORGE LoE BRIND B RIS RELDS RESRA
{4 ScL
1 tvidiv
ADC
1 OuTPUT
0.5V/div
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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 = 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.)

Line to ADC
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)
0 I I T T TS 0 I T TTT UL £ 0 ‘MbLk“‘sz‘ ‘M‘H“ B
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FREQUENCY (Hz) FREQUENCY (H2) FREQUENCY (Hz)
TOTAL HARMONIC DISTORTION PLUS NOISE POWER-SUPPLY REJECTION RATIO
vs. FREQUENCY (LINE-IN TO ADC) vs. FREQUENCY (LINE TO ADC)
0 R 120 TT T T T T
=12 z || V =200mVp-p [|||=
10 LRCLK - 48Ktz [|2 00 |l Ll
-20 ViN=1VRus {12 e
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FREQUENCY (H2) FREQUENCY (H2)
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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 = 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.)

Line-In Pin Direct to ADC

TOTAL HARMONIC DISTORTION PLUS NOISE
vs. FREQUENCY (LINE TO ADC PIN DIRECT)
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Digital Loopback

FFT, OdBFS (SDINS1 TO SDINS2

DIGITAL LOOPBACK)
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POWER-SUPPLY REJECTION RATIO

vs. FREQUENCY (LINE TO ADC PIN DIRECT)
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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 = 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.)

Analog Loopback

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)
0 [ 5 0 IR 8 20 I I I I 3
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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 = 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.)

DAC to Receiver

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)
0 T T 8 0 T T T TTTTT k] 200 5
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(DAC TO RECEIVER) POWER (DAC TO RECEIVER) vs. FREQUENCY (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 = 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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SOFTWARE TURN-ON/OFF RESPONSE
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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 = 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.)

Line to Receiver

TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION
PLUS NOISE vs. OUTPUT POWER PLUS NOISE vs. FREQUENCY
(LINE TO RECEIVER) (LINE TO RECEIVER)
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(LINE TO RECEIVER) vs. FREQUENCY (LINE 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 = 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.)

DAC-to-Line Output

INBAND OUTPUT SPECTRUM, INBAND OUTPUT SPECTRUM,
0dBFS (DAC TO LINE) -60dBFS (DAC TO LINE)
20 T 2 0 L — 8
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Line-to-Line Output

TOTAL HARMONIC DISTORTION PLUS

NOISE vs. OUTPUT LEVEL TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE
(LINE-IN TO LINE-0UT) vs. FREQUENCY (LINE IN TO LINE OUT) vs. FREQUENCY (LINE-IN TO LINE-OUT)
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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, CRgeF = 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.)

THD+N RATIO (dB)

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

DAC to Speaker

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

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
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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 = 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.)

TOTAL HARMONIC DISTORTION PLUS NOISE OUTPUT POWER vs. SUPPLY VOLTAGE
vs. FREQUENCY (DAC TO SPEAKER) (DAC TO SPEAKER)
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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 = 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 EFFICIENCY vs. OUTPUT
(DAC TO SPEAKER) POWER (DAC TO SPEAKER)
(o 2o b
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10 100 1k 10k 100k 0 05 1.0 15 20
FREQUENCY (Hz) OUTPUT POWER PER CHANNEL (W)
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POWER (DAC TO SPEAKER) (DAC TO SPEAKER) vs. FREQUENCY (DAC TO SPEAKER)
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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 = 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.)

CROSSTALK SOFTWARE TURN-ON/OFF RESPONSE SOFTWARE TURN-ON/OFF RESPONSE
vs. FREQUENCY (DAC TO SPEAKER) (DAC TO SPEAKER, VSEN = 0) (DAC TO SPEAKER, VSEN = 1)
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g 40
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2
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100 Il }v R H |t 1V/div 1v/div
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4120 i ; ks
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(VAavDD = 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 = 1pF, 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

Line to Speaker

TOTAL HARMONIC DISTORTION PLUS NOISE

GAIN vs. FREQUENCY

vs. OUTPUT POWER (LINE TO SPEAKER) vs. FREQUENCY (LINE TO SPEAKER) (LINE TO SPEAKER)
0 . 0 = 5 -
Z3pK = 8Q2 + 68UH S ZspK_=8Q + 68uH £ ZspK_=8Q +68uH £
40 | AVspk_=+8dB Z A0 T Avgpk_=+8dB : 4 fom=1pF 10 A E
" Cin=TF /” E 20 | CN=THF = 3 e
oo
g, /,/ g - s
o = s 1
= = 40 =
g -4 = . PouT = 0.5W S Prii
2 50 S J e g
- o
- V—\ L — = 0 - .r/ F\ 2 2
-60
-70 X 3
70 -80 PouT =0.25W 4
" " Ll 1 11] .
0 02 04 06 08 10 10 100 1K 10k 100k 10 100 1k 10k 100k
OUTPUT POWER (W) FREQUENCY (H2) FREQUENCY (Hz)
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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 = 1puF. 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.)

DAC to Headphone

TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE
vs. OUTPUT POWER (DAC TO HEADPHONE) vs. OUTPUT POWER (DAC TO HEADPHONE)
0 —— 3 0 8
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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)
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10 | LROLK = 44.1kH, 2 10 | LRCLK = 44.1ktHz g 0T LRoik - 48tz Z
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MK Maxim Integrated Products 45




MAX98089
FlexSound#&ifi A E

= 5]
=)

REBERIERT)

(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 = 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.)

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

OUTPUT POWER (W)

MAXIN

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

QUTPUT POWER (W)

TOTAL HARMONIC DISTORTION PLUS NOISE
vs. OUTPUT POWER (DAC TO HEADPHONE)
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(VAavDD = 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 = 1pF, 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.)
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vs. FREQUENCY (DAC TO HEADPHONE)
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(VAavDD = 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, CRerF = 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. FREQUENCY (DAC TO HEADPHONE)
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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 = 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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vs. FREQUENCY (DAC TO HEADPHONE) (DAC TO HEADPHONE)
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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 = 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.)

SOFTWARE TURN-ON/OFF RESPONSE
(DAC TO HEADPHONE, VSEN = 0)
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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 = 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)
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MCLK = 13MHz ~|§ MCLK = 13MHz |2
0 LRCLK = 44.1kHz 12 -20 LRCLK = 44.1kHz |2
PLL MODE |2 40 PLL MODE | z
_ -20 Rup =32Q 7 . Rup = 32Q
= =
S 40 S -60
2 60 2 -8
T =
L | = -100
L Ld B
-100 120
L W B IR R
-120 -140 — —
-140 -160
0 5 10 15 20 0 5 10 15 20
FREQUENCY (kHz) FREQUENCY (kHz)
FFT, 0dBFS (DAC TO HEADPHONE) FFT, -60dBFS (DAC TO HEADPHONE) FFT, 0dBFS (DAC TO HEADPHONE)
20 —— = 0 T w 20 — ©
MCLK = 12.288MHz ;:é MCLK = 12.288MHz |2 MCLK =12.288MHz |5
3 NIMODE |2 B
. -20 RHp = 32Q _ -40 RHp = 32Q ] . -20 Rup =32Q
= = S
S 40 8 60 T 40
S 60 S -8 S 60
T T =
= -80 = -100 <§( -80
-100 -120 -100
At P by
-120 - -140 -120
-140 -160 -140 ﬁ‘
0 2 4 6 8 10 12 14 16 18 20 0 5 10 15 20 0 2 4 6 8 10 12 14 16 18 20
FREQUENCY (kHz) FREQUENCY (kHz) FREQUENCY (kHz)
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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 = 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 (DAC TO HEADPHONE) FFT, 0dBFS (DAC TO HEADPHONE) FFT, -60dBFS (DAC TO HEADPHONE)
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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 = 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)
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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 = 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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(WLP) | (TQFN-EP) =l Rae
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LIRS

KUTINTDL IR, ZNoDT7 RLABLO/NT—7 >
Dy bREZRLET, LIXZ0x00~0x03H LV
OxFFIZEREWERT. DI NTDOL IR Z ISR/
ZRANATRETT, RIERRDENRY, LIXYDERH

M2C2UPIAVEZTI—ZIDEESBLTIEE 0, BICIEILOZYDERDINTORERDE Y MIOEEE

IARTLIZE N

R1. LORIYYT
REGISTER | B7 | Bs | B5 B4 | B3 | B2 | B1 | B0 |ADDRESS|DEFAULT|RMW |PAGE
STATUS
Status cb | stb | ulk — | - 1 — Juper| — 0x00 — R | 117
Microphone
AGOING NG AGC 0x01 — R | 74
Jack Status JKSNS — — | — | — | — | — 0x02 — R | 115
Battery
Veltage - - — VBAT 0x03 —  |Rw]| 116
Interrupt ICLD | ISLD | IULK 0 0 0 UDET | o OXOF 0x00 | RW | 117
Enable
MASTER CLOCK CONTROL
MasterClock| o | o | PSCLK | o | o | o | o 0x10 0x00 | Rrw] 85
DA CLOCK CONTROL
Clock Mode SR1 | FREQ1 0x11 0x00 | RW |85, 86
Any Clock | PLL1 | NI1[14:8] 0x12 0x00  |RW| 86
Control NI1[7:1] | Ni1[o] | ox13 0x00 | RMW | 86
DA CONFIGURATION
Format Mast | weir | Bcit | buyd 0 TOM1 | Fswi1 | wst ox14 0x00 | RMW /| 80
Clock ADC_OSR1__ |DACORS1| 0O 0 BSEL1 0x15 0x00 | RMW | 81
o SEL1 LTEN1 | LBEN1 |DMONO1|HIZOFF1 |SDOENT| SDIENT |  0x16 0x00 | RMW |81, 82
Configuration
Time-Division SLOTL1 SLOTR1 SLOTDLY1 ox17 0x00 |RW | 82
Multiplex
Filters MODE1 | AVFLT1 DHF1 | DVFLTT 0x18 0x00  |RW | 90
DAI2 CLOCK CONTROL
Clock Mode SR2 | o | o | o | o 0x19 0x00  |RW | 85
Any Clock pLL2 | NI2[14:8] 0x1A 0x00 |RMW /| 86
Control NI2[7:1] | Ni2[o] | oxiB 0x00 | RW| 86
DAI2 CONFIGURATION
Format Mas2 | weiz | Bci2 | puye 0 oM2 | Fsw2 | ws2 | oxic 0x00 |RW | 80

DAC_
Clock 0 0 | onss 0 0 BSEL?2 0x1D 0x00 |RW | 81
o SEL2 0 LBEN2 |DMONO2| HIZOFF2 |SDOEN2| SDIEN2 |  OX1E 0x00 | RMW [81, 82
Configuration
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FlexSoundi&if Ak

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 |

0

DHF2 |

0

0

| 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

0x27

0x00

R/W

110

Left Receiver
Amplifier
Mixer

MIXRECL

0x28

0x00

R/W

98

Right
Receiver
Amplifier
Mixer

MIXRECR

0x29

0x00

R/W

98

Receiver
Amplifier
Mixer Control

LINE_
MODE

MIXRECR_GAIN

MIXRECL_GAIN

0x2A

0x00

R/W

98

Left Speaker
Amplifier
Mixer

MIXSPL

0x2B

0x00

R/W

101

Right
Speaker
Amplifier
Mixer

MIXSPR

0x2C

0x00

R/W

101

Speaker
Amplifier
Mixer Control

MIXSPR_GAIN

MIXSPL_GAIN

0x2D

0x00

R/W

101

MAXIN
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REGISTER | B7

| B6 | B5

| B4

B3

B2 | B1

BO

|ADDRESS|DEFAULT| R/W [PAGE

LEVEL CONTROL

Sidetone

DSTS 0

DVST

Ox2E

0x00

R/W

78

DAI1
Playback
Level

DV1M 0

DV1G

DV1

Ox2F

0x00

R/wW

95

DAI1
Playback 0
Level

EQCLP1

DVEQ1

0x30

0x00

R/W

94

DAI2
Playback
Level

Dvam 0 0

Dv2

0x31

0x00

R/W

95

DAI2
Playback 0
Level

EQCLP2

DVEQ2

0x32

0x00

R/wW

94

Left ADC
Level

AVLG

AVL

0x33

0x00

R/W

77

Right ADC
Level

AVRG

AVR

0x34

0x00

R/W

77

Microphone 1
Input Level

PA1EN

PGAM1

0x35

0x00

R/W

70

Microphone 2
Input Level

PA2EN

PGAM2

0x36

0x00

R/wW

70

INA Input
Level

INAEXT 0

PGAINA

0x37

0x00

R/wW

72

INB Input
Level

INBEXT 0

PGAINB

0x38

0x00

R/W

72

Left
Headphone
Amplifier
Volume
Control

HPLM 0 0

HPVOLL

0x39

0x00

R/W

111

Right
Headphone
Amplifier
Volume
Control

HPRM 0 0

HPVOLR

Ox3A

0x00

R/W

111

Left Receiver
Amplifier
Volume
Control

RECLM 0 0

RECVOLL

0x3B

0x00

R/wW

99

Right
Receiver
Amplifier
Volume
Control

RECRM

RECVOLR

0x3C

0x00

R/wW

99

MAXIN
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FlexSound#%ifi A
1. LIRI?VT(RE)
REGISTER | B7 B6 B5 B4 B3 B2 | B1 | BO |ADDRESS|DEFAULT|R/W |PAGE
Left Speaker
Amplifier SPLM 0 0 SPVOLL 0x3D 0x00 |RW| 102
Volume
Control
Right
Speaker
Amplifier SPRM 0 0 SPVOLR OX3E 0x00 |RW| 102
Volume
Control
MICROPHONE AGC
Configuration |[AGCSRC AGCRLS AGCATK AGCHLD Ox3F 0x00 | RW |74, 75
Threshold ANTH AGCTH 0x40 0x00 |RW| 75
SPEAKER SIGNAL PROCESSING
Exoursion 0 DHPUCF 0 0 DHPLCF Ox41 0x00 |RW| 104
Limiter Filter
Excursion
Limiter 0 0 0 0 0 DHPTH Ox42 0x00 |RW| 104
Threshold
ALC ALCEN ALCRLS ALCMB ALCTH 0x43 0x00 | R/W |93, 104
Power Limiter PWRTH 0 PWRK 0x44 0x00 R/W | 105
Power Limiter PWRT2 PWRT1 0x45 0x00 R/W | 106
Distortion THDCLP 0 0 0 |THDT1| ox46 0x00 | RW| 107
Limiter
CONFIGURATION
Audio Input | INADIFF|INBDIFF| 0 0 0 0 0 0 Ox47 0x00 |RW| 72
Microphone MICCLK DIGMICL| DIGMICR| 0 0 EXTMIC 0x48 0x00 |RW| 70
Level Control | VS2EN | VSEN | ZDEN 0 0 0 EQ2EN | EQIEN |  0x49 0x00 | R/W |94, 113
Bypass INABYP| O 0 |miceBYP| 0O 0  |RECBYP|SPKBYP| Ox4A oxo0  |Rw| 7
Switches 112
Jack
. JDETEN| 0 0 0 0 0 JDEB 0x4B 0x00 |RW| 115
Detection
POWER MANAGEMENT
Input Enable | INAEN | INBEN MBEN ADLEN | ADREN | 0x4C 0x00 |RW| 67
(Ejr?;‘;ﬁ HPLEN | HPREN | SPLEN | SPREN | RECLEN | RECREN | DALEN | DAREN | 0x4D 0x00 |RW| 68
Top-Level BGEN [SPREGEN| VCMEN | BIASEN JOWK | Ox4E OXFO  |RW | 68
Bias Control
DAC Low
Porer Mo 1 DAI2_DAC_LP DAI1_DAC_LP Ox4F 0x00 |RW| 87
DAC Low DAC2_IP_|DAC1_IP_| CGM2_ | CGM1_
Power Mode 2 DITH_EN |DITH_EN| EN EN 0x50 OXOF | RW 87
System SHDN |VBATEN PERFMODE |HPPLYBACK|PWRSVEK| PWRSV |  0x51 o0  |rw| &
Shutdown 116
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F1. LORYVYT(#5E)

REGISTER| B7 | B6 | B5s | B4 | B3 | B2 | B1 | Bo |ADDRESS|DEFAULT|RW |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 |RW | 93

EQ Band 1 K2_1[15:8] 0x56/0x88 | OxXX |RMW | 93
(DAI1/DAI2) K2_1[7:0] 0x57/0x89| OxXX |RMW | 93
c1_1[15:8] 0x58/0x8A| OxXX |RMW| 93

c1_1[7:0] 0x59/0x8B| OxXX |RW| 93

c2_1[15:8] Ox5A/0x8C| OxXX |RwW | 93

c2_1[7:0] 0x5B/0x8D| OxXX |R/wW | 93

K_2[15:8] 0x5C/OX8E| OxXX |R/W/| 93

K_2[7:0] 0x5D/Ox8F|  OxXX |RW| 93

K1_2[15:8] OX5E/0x90| OxXX |RW /| 93

K1_2[7:0] OX5F/0x91| OxXX |RW | 93

EQ Band 2 K2_2[15:8] 0x60/0x92| OxXX |RW | 93
(DAI1/DAI2) K2_2[7:0] 0x61/0x93| OxxX |RW | 93
c1_2[15:8] 0x62/0x94| OxXX |RW | 93

c1_2[7:0] 0x63/0x95| OxXX |RMW | 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| OxXX |RMW | 93

K1_3[15:8] Ox68/0x9A| OxxXX |RW | 93

K1_3[7:0] 0x69/0x9B| OxxXX |RMW | 93

EQ Band 3 K2_3[15:8] OX6A/OXAC| OxXX |RMW | 93
(DAI1/DAI2) K2_3[7:0] 0x6B/OX9D| OxXX |RW| 93
c1_3[15:8] Ox6C/OX9E| OxXX |RMW| 93

c1_3[7:0] 0x6D/OX9F| OxXX |RW| 93

c2_3[15:8] OX6E/OXAE| OxXX |RW| 93

c2_3[7:0] Ox6F/OxA1| OxXX |RMW | 93

K_4[15:8] 0x70/0xA2| OxXX |RW| 93

K_4[7:0] Ox71/0xA3| OxXX |RMW /| 93

K1_4[15:8] Ox72/0xA4| OxXX |RMW/| 93

K1_4[7:0] Ox73/0xA5| OxXX |RMW /| 93

EQ Band 4 K2_4[15:8] Ox74/0xA6| OxXX |RW/| 93
(DAI1/DAI2) K2_4[7:0] Ox75/0xA7| OxXX |Rw/| 93
c1_4[15:8] Ox76/0xA8| OxXX |RMW/| 93

c1_4[7:0] Ox77/0xA9| OxXX |RW/| 93

c2_4[15:8] Ox78/0xAA| OxxX |Rw/| 93

c2_4[7:0] Ox79/0xAB| OxxX |Rw/| 93
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FlexSound#iiliNE

1. LRIV T (#iE)
REGISTER | B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO |ADDRESS|DEFAULT|R/W |PAGE
K_5[15:8] OXx7A/OXAC| OxXX |Rw | 93
K_5[7:0] Ox7B/OXAD| OxXX |Rw | 93
K1_5[15:8] Ox7C/OXAE| OxXX |RW | 93
K1_5[7:0] Ox7D/OXAF| 0OxXX |RW/| 93
EQ Band 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 |RMW/| 93
c2_5[15:8] 0x82/0xB4| 0OxxXX |RMW| 93
c2_5[7:0] 0x83/0xB5| OxXX |RMW | 93
al[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 bo[15:8] OxBA/OXC4| 0OxxX |Rw| 93
Biquad bO[7:0] 0xBB/OXC5| OxxX |Rw/| 93
(DAIT/DAI2) b1[15:8] OxBC/OxCB| 0xxX |RW| 93
b1[7:0] 0xBD/OxC7| OxXX |RMw/| 93
b2[15:8] OXBE/OXC8| OxXX |RW| 93
b2[7:0] OXBF/OXC9| OxXX |Rw | 93

REVISION ID

Rev ID REV | oxfF | oxa0 [ R [ 118
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ZDICIE, INTOERLCWVENWEREET E—TIL L CEEBRZ&/ I RICHZADZENTED, SENLE/N\T—v2—D

AU ERELTNET,

2. Power ManagementL X%

Loz Evik

%II

]

Global Shutdown. EBIICHIH SN DNy Ry MEHEEIRUADIRNTETF1=z—TILL
ESE

0 = Device Shutdown

1 = Device Enabled

VBATEN

See the Battery Measurement section.

PERFMODE

Performance Mode. DAC%EN\'Y R 7% BABITHEET—RIZBIRLET,
0 = High performance playback mode.
1 = Low power playback mode.

0x51

HPPLYBCK

Headphone Only Playback Mode. DACAE\"Y R 774V BEFRBOHERTDIHE.
System Bias ControlL P25 DEE Y N EEBHBERICHRELF T, 17—l
BE. ZOEYMISystem Bias ControlL DR DEELWUBLINET, Tr=—T)L
L7=184&. System Bias Controll D25 %ER LTI RATLNA TR TOAYIDA =TI
Thngd, DACENYRIAVBERBOAIFERTDIEE. HEENER/NMITD
[ZIZHPPLYBCKEB L U'PERFMODED™E B =y L TLEE LY,

0 = Disabled

1 = Enabled

PWRSV8K

8kHz Power Save Mode. PWRSV8KId.fs = 8kHzDIBEICADCEEEEE IR
LZE9, fg = 8kHzDiHEE. PWRSVBKAEPWRSVEEBICHERTHIETEIHLEDEEIL
HYEJBET Y,

0 = Normal, high-performance mode.

1 = Low power mode.

PWRSV

Power Save Mode. PWRSV(Z. IXTDH > TILL—MNIDIWTADCEEEEEICRTE
L&T, PWRSVZPWRSVBKEEHICHEATHIETE DR DEBNLATBETT,

0 = Normal, high-performance mode.

1 = Low-power mode.

INAEN

Line Input A Enable
0 = Disabled
1 = Enabled

INBEN

Line Input B Enable
0 = Disabled
1 = Enabled

0x4C 3

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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F2. Power ManagementlL X% (& E)

LIZ%

Evik

=L

B

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. Z&)L > —/N\EAF/ZI3E AV EHZEA*—TIL
B ZDEYREFBRLTZE 0,

0 = Disabled

1 = Enabled

RECREN

Right Line Output Enable. 551 H%EA r—TJ)LTDI2I1F. 2DEYREFERLTL
220

0 = Disabled

1 = Enabled

DALEN

Left DAC Enable
0 = Disabled
1 = Enabled

DAREN

Right DAC Enable
0 = Disabled
1 = Enabled

Ox4E

BGEN

Bandgap Enable. 2.5V F¥1 L —45 B LU BEERIEDEBREED=HICA F—TILT
DIEBHHIET,

0 = Disabled

1 = Enabled

SPREGEN

2.5V Regulator Enable. SPREGEN(3. ADC. RE—7H, BXULI—/N/ZA1HD
TN EBRZ2SVOABL F1L—5EA*—TILLET, 2.5VLF1L -5
SPKLVDDIC&>THaEEINE T,

0 = Disabled

1 = Enabled

VCMEN

Common-Mode Voltage Resistor String Enable. VCMENIZO—7YODANB LV
HAT7TOIEVE—RBEEAF—TILLED,

0 = Disabled

1 = Enabled

BIASEN

Chip Bias Enable. —7V D7 > T A 3X—TJ)L§2=HDIZIIBIASENE Y ~NT D
WENBHUET,

0 = Disabled

1 = Enabled

JDWK

See the Jack Detection section.

MAXIN
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2ODTIHINNAVATA VD DEBEZETDZTIYIL
NAOATHAVANELTCHRETDIELARETY, EE
D2DODOXAOATA(PFOATFEITOZIV) ZRBRFIC
BREHBETY,

BT T ) r—23 T3 N1DOVAo074 2 AN%E
BEMOVA/o7O74IERBLT 85107270100
DA77 ELTERLTNEY, NV oIdTT2R
JARAXAOATA & FERTDUATLTIE, INAZED
12DV A2O74 2 ANELTHERTDIENREETT,

MAX98089
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OA—FYohNAOA 74 EESEHFEITDH—DT/NA
ATIFBNWNATLTIE. Y4207 4 2 =MIC2P/
MIC2NB K UEXTMICP/EXTMICNIC#EH L TL/EE Ly
ZDiga. MICTP/MICINIZREICISLTYAoO T4
EBENBDT/NA AR T DHAIZEIFT, FhU
KOT MFFDOT7FOTRA Vv FERBEELTIC2DD
TFINAZDYAOATH MEBSEFRERREICIEIE T,
FHOIvAoO74 MESII2EBDORETIBIRS N
ADCIZmiEENEd, F1BIRERIF0dB. 20dB. /=13
30dBDEEEAEIRAIAE T, F2EBIBERII1dABR TV T
TOdB~20dBIZSAR AR OISV IINTA T T
(PGA)TY, SNLEZBKICT D=6, TE=DRIE11EIR
EBRDREBEFERL TS, MEBEERFD V/N—/1
ZaB/NRICIHA2/HIC. PGAIIEO VO BHAER
BLTWET,

MCLK

MICBIAS < REG
MBEN CLOCK

CONTROL

MIC1P/

DIGMICDATA J_ o
——O |
MICIN/
DIGMICCLK
O
—O
EXTMIC PATEN:
o5 b 0/20/30dB
MIC2BYP \7
MIC2P
MIC2N
EXTMIC PA2EN:
0/20/30dB
O\ ©
INABYP \7
INA1/EXTMICP
INA2/EXTMICN

PGAM1:
+20dB TO 0dB

AGC CONTROL ¢
)

Yy

PGAM1:
+20dB TO 0dB

Yy

6. VA oOQ74 2 AH0OTOY IR

MAXIN
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EEEI

LIRS Evhk k=t B
MIC1/MIC2 Preamplifier Gain
6 NAOOT7F RSOHEAEE,
00 = Preamplifier disabled
PA1EN/PA2EN 01 = 0dB
5 10 = 20dB
11 = 30dB
4 MIC1/MIC2 PGA )
NAOOT7H RIS DM,
VALUE GAIN (dB) VALUE GAIN (dB)
3 0x00 +20 0x0B +9
0x35/0x36 0x01 +19 0x0C +8
0x02 +18 0x0D +7
2 PGAM1/PGAM2 0x03 +17 Ox0E +6
0x04 +16 OxOF +5
0x05 +15 0x10 +4
1 0x06 +14 Ox11 +3
0x07 +13 0x12 +2
0x08 +12 0x13 +1
0 0x09 +11 0x14 to Ox1F 0
Ox0A +10
Digital Microphone Clock Frequency
7 TIOZINRATOATA DO I ERBERANDRERERZERL LS. T
NAOOT7F & FERTOIBEEIFOSRT = TIZERELT/ZE 0,
MICCLK 00 = PCLK/8
01 = PCLK/6
6 10 = 64 x LRCLK
11 = Reserved
Left Digital Microphone Enable
5 DIGMICL E".%"EEM’EO)T:&)LCPM EN = O0ICEREL TS0,
0 = Disabled
1 = Enabled
0x48
Right Digital Microphone Enable
4 DIGMICR IE".%"E@JT’EO)T:&)L:PM EN = O0ICEREL TS0,
0 = Disabled
1 = Enabled
External Microphone Connection
1 INAL/EXTMIC_Z~V Ao 74> TUT7 o FIZESELE T, INAL/EXTMIC_EVA~0
TAVANELTERTDIESIE. INAEN = OIZEEEL TS0,
EXTMIC 00 = Disabled
01 = MIC1 input
0 10 = MIC2 input
11 = Reserved
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3. Microphone InputL X7 (i&=)

MAX98089
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LIRS Evhk iy Bili]

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

SAVAND ZERALT BYEANEBRZERTDIEICEOTHIE

ZDTINARIS, 22YRDIA 2 AN ZmATNEI (K7)o
BEybhZE XATLADVINIVRARAFIZIEE/ SV
EBMANELTHREFTETT, FEEVYII LWASES
LIS IS g DI O DIRE R RELFIEZNRE L CTLVE T,
MEDOFENRERISEIL. BBEAT— RNV IER
ZRATABREE-—FZEAIDIENTEL T, RA

ZRELCTLIZS 0N,

AVpgaIN = 20 x log (20kQ/R|N)
NEBRIBE—RTIE. RBICRT KDL EBHDANERD
BERICEDEHDESDIDOANNDERK. HLU/
Frold. 20kQ/RNDLEZTATFICRETDZEICELD 1Vpp
HZBADIESDANNARICKEIET,

PGAINA:
+20dB TO -6dB

INA1/
EXTMICP o—— o
INADIFF

PGAINA:
+20dB T0 -6dB

o

PGAINB:
+20dB 7O -6dB

INB1 o
INBDIFF

INA2/
EXTMICN

==

==

PGAINB:
+20dB TO -6dB )S

INB2

)

LEFT
INPUT 1 J\/\/\/—J 20kQ
LEFT INAT/EXTMICP 1Vp-p (max)
weut2 ~VV\ e o
RIGHT VOM —
INPUT 1 20kQ
RIGHT INA2/EXTMICN 1Vpp (max
weut2 ~VV\ e (e
A VCM ——

®M7. 242 AADTOY IR

MAXIN

X8. BHDANESDINA/INBADER
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4. Line InputL 2%

MAX98089

FlexSoundi&if Ak

LIZ% Evhb =1

B

0 = Disabled
1 = Enabled

Line Input A/B External Gain
READIBIZL) B LT, ABEA20kQ T —R/Ny ZIBZEIRLE 9, SMFT
6 INAEXT/INBEXT | DADEMEFERLTC oA ANDREZFZELTIZE L,

2 000 = +20dB
001 = +14dB
010 = +3dB
1 PGAINA/PGAINB | 011 = 0dB
100 = -3dB
101 = -6dB
0 110 = -6dB
111 = -6dB

0x37/0x38

Line Input A/B Internal Gain Settings

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

0x47
Line Input B Differential Enable
6 INBDIFF 0 = Stereo single-ended input
1 = Mono differential input
ADCANIFY

ZDICORTLAADCIE, v1oQTA40T720T 4>
ANT7 T BLOEEINATEINAZHSD AN EZEL
9, ADCIF+H(I. 8DDF—TAFAESOEEDHES
BA&ZE/AADCICIL—T1 I LFT(K),

MAXIN

MIX

MIXADL

MIX

MIXADR

9. ADCALIFHDTOvIR

Maxim Integrated Products 72



MAX98089

5 5] = — 3 — 21
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5. ADC Input MixerL 2 R%
Lozs Evhk e SHAR
7 Left/Right ADC Input Mixer
6 EDT7FOATAN%EZE/BADCICEODTHREIT DN EREIRLET,
5 Txxxxxxx = MIC1
xIxxxxxx = MIC2
4 B .
0x23/0x24 MIXADL/MIXADR | X100 =INAT pin direct
3 xxx1xxxx = INA2 pin direct
5 XxxXxIxxx = INA1
xxxxx1xx = INA2 (INADIFF = 0) or INA2 - INA1 (INADIFF = 1)
1 XXxxxx1x = INB1
0 xxxxxxx1 = INB2 (INBDIFF = 0) or INB2 - INB1 (INBDIFF = 1)

BELBOESLE

DT A ZDFSESRBIL. vAIOT4 2 ANDES
FEHIEI(AGC) EADCHAD T U5 )L /A X4 — kDT
ERBLTLET(™10).

NAo0742AGC

ZDICHAGCIE. ADCHEADESLNILZEERL T MICT
HXOMIC20D7FOTPCADEE =B ERIIHAELET,
EBLNIDHONPUOERSNILAL Y IILETO
55. RAME(R0B)FTOEETHEINBREINE T,
ESNZL Y3V RZEEESIGE. AEMMERSNT
HBAESLNIVARLY L3N REBZDDZFLELET,
AGCH A =T ben T\ 2i5a. Y120 742PGA
SA1——RECTETLHLLIEY, AGCIILWU—ELTAE
SN ZRHTDIH. MAFELADCOY M FIv D
Lo OBRLE Y,

JAXT—b

AGCIFI—T—EREDAL YV IIRUATDINCDES
DLANIZBRSEDD, FERE/AXT0O77H20dB
ERLET. INICHRITDRDIC. /A XT—MIEN
EBLNILTORBZERSEF I, ERSNIELNIVBT
DHENZREICESLT DML/ A XT—hEIRR
U ZDICD/AXT—MMIFTIT—RITHZ/IN7Y
ZERALE T, ZD/AXT—KMIESH AL VIl RE
2dBTFEDZLICTABOEIGTHAZRRSE. &KX
BREI312dBTY,

JAZXT =M AGCEELICERIDIEL, BMTHE
932 EETEETT, AGCH T r—TILenT D55,
/AT —MMIAGCHFBZRKREICHRELCLDIBEIC
DHAHAL NI ZEFH=EET, H1112. AGCHEKV
JAZXT—h2ERLIERONEBIEEZRLET,

a
[\

PGAM1
+20dB 70 -6dB

NOISE GATE

AUTOMATIC
GAIN

CONTROL

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

[

AGC AND NOISE GATE
AMPLITUDE RESPONSE

o

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
o

'
N
o

'
©
(=}

OUTPUT AMPLITUDE (dBFS)
8

L
o
S

-120

10. HBERBEOESLECTOY Y

MAXIN

M11. AGCEHEKU/ A X5 — b AA EHAFIEBDEF
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6. Record Path Signal ProcessingL- 2%

LIRS Evhk e ELili]
Noise Gate Attenuation
7 RED/AZXT— DREEEBMLET,
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 REDAGCOREHEZBHNL X .
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 OxOF +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
Ox0A +10
AGC/Noise Gate Signal Source
AGCHEKIUV /A XT—bNEESLDADCF v RILERTT DN ERELF T, AGCSRCD
7 AGCSRC REICEAGRE<EADF v RILORENRBEEINET,
0 = Left ADC output
1 = Maximum of either the left or right ADC output
AGC Release Time
6 H12(CR9IBHTORBDIBERDEIEN DR T EZCORBELTCERSINE T,
Ox3F 000 = 78ms
001 = 156ms
010 = 312ms
5 AGCRLS 011 = 625ms
100 = 1.25s
101 = 2.5s
4 110 = 5s
111 =10s
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6. Record Path Signal ProcessingL 2% (iR &)

Loz Evhk £t SHER
AGC Attack Time
3 BABERBEDE3I% I THEZERITD/-HOICLEBELIFBELTCERINE T EERICED
1DDEE). 75V VBRRBISAGCOR LY IIURLANIVAENNIERSBUEY, i
[CDWTIER1 2722 R LT &,
AGCATK 00 = 2ms
01=7.2ms
2 10 =31ms
11 =123ms
Ox3F AGC Hold Time
1 AGCDJY)—Zh' BTN i’C‘CDiEETC“To 7J'\_—}l/ IfE%F'sﬁjj D2 FF AESHAGCR LY
I RETEIDEVICRY—RUTL (/\\3‘1’173‘0)1%%73‘1 Ly a)lhzEBlSaZEICRKDT
Utvhangzd, AGCEIEZA 2—JIL D553, AGCHLDZEREL TL/ES0\, 5
AGCHLD | =5 \Tigm12a8RBL T,
00 = AGC disabled
0 01 = 50ms
10 = 100ms
11 = 400ms
Noise Gate Threshold
7 JAZXEHBEITDEDIC.CORALY IR DESICDNTREAMRRENE T,
FAL Y2 FIVRISADCD I AT — )V DBEICT T D EIIBE T,
THRESHOLD THRESHOLD
) VALUE (dBFS) VALUE (dBFS)
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 0xD -27
4 0x6 -53 OxE -22
0x7 -50 OxF -16
0x40
AGC Threshold
3 )Y IESIES DI ESH DAL v AL REBR IS ICREN ERENET,
2Ly 3)VRIZADCD IIVRT —)VEBEIZT T DEIIME T,
THRESHOLD THRESHOLD
, VALUE (dBFS) VALUE (dBFS)
0x0 -3 0x8 -11
AGCTH 0x1 -4 0x9 -12
0x2 -5 OxA -13
1 0x3 -6 0xB -14
Ox4 -7 0xC -15
0x5 -8 0xD -16
0 0x6 -9 OxE -17
0x7 -10 OxF -18
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<—> ATTACK TIME <— HOLD TIME > RELEASE TIME
®12. AGCDZ A>T
ADCEEL NIL#H OJMEBEERLT. TOF7ILLNILEIEIZOBICERE L

ZOICIE. EBLVBEDADCEABIZERDFoILL TLESW. TIZILNLFEEIE FELTT O
~RIVEIEERBELTNET(K13)e F1F-IvoLVT%k NAOOTADEFELNIVDARICERLET,
BRI ITDEHIC. EESLNIVORERICIITEDRY TS

A
T3
[

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

13. ADCEEEL-~NILEIEO 70Oy V=
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#R7. ADC Record Level ControlL 2%

LIRS Evk E=Li] Bili]
Left/Right ADC Gain
5 00 = 0dB
AVLG/AVRG | 01 =6dB
4 10 = 12dB
11 =18dB
3 Left/Right ADC Level
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
0x4 -1 oxC -9
0x5 -2 0xD -10
0 0x6 -3 OxE -11
Ox7 -4 OxF -12
2 f N N F—EBENERLEY, ZDICIEITIOHZIVARTHAR

DA BERBEBLTCRESNEA— T AESOE P —VERELTHEY, ZRICLOTHEESERAD
L AILDAE— B A — T HESITEMT BT, T ABEIA—K/NVOEBIETHIENTRET. BhEA—
F1—TL Y RBMERS A Rh—Y A 2— LT TAAEBADBEMAE ELE T, Y1 Kh—2 IR A
SNE14), YA KM=V IIBHEC—RIICERSN,  AE—RTOBXFATETT,

REEHESDEAMLZ EATEBI=0, LEAEI—

DVST:
0dB T0 -60dB

SIDETONE M
DSTS

=

M14. Y4 R h=2DTOV IR
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8. Sidetonel . ¥ R%
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LOZ5 | Evhk E=3 B
Sidetone Source
7 EDADCHPEDA Rh=2ELT I — RN 0N ERBRLET, ZEDADCHIE
IVURTDBE. TIVRT—IVEBD V) vEVIEBIETDEHICENZENEIBT D
HEINET,
DSTS 00 = Sidetone disabled
6 01 = Left ADC
10 = Right ADC
11 = Left + Right ADC
Sidetone Level
4 PARM=VDESLANIVERELET, IRXTOLNIUUSADCO IV —IVHNEETT,
VALUE LEVEL (dB) VALUE LEVEL (dB)
0x00 Sidetone disabled 0x10 -30.5
3 0x01 -0.5 Ox11 -32.5
0x02 2.5 0x12 -34.5
0Ox2E
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
ox07 -12.5 0x17 -44.5
0x08 -14.5 0x18 -46.5
0x09 -16.5 0x19 -48.5
! Ox0A -18.5 Ox1A -50.5
0x0B -20.5 0x1B -52.5
0x0C -22.5 0x1C -54.5
0 0x0D -24.5 0x1D -56.6
Ox0E -26.5 Ox1E -58.5
Ox0F -28.5 Ox1F -60.5

TFIOGNWA—TALAA T TI—R
ZDICIE2DODERIDBEESRBEL V1 DDHREES
BRZENELCWE T, TOINA—TAAA 5 T1—1
DA, BEELIERATL AT —TAABESDORESLV
BERATLAA—TAAESOREICERLEY, 7Y
WH—=FTAAA 25 TT—22 (DAIIE EE2DRT L7 7 —
TAAESDREICERLET, INTOIIT1—TLY
DAEES LV ITNCOERESICIIDAN 2R LT
S BEABLU2DODBEA —TUAESDIFI T
ICIFDARZERLCLEE N TUINA=TA ALY
TI—2EH—=TAAR— R EIHILTN\DD. EB5
DAVTTI—RE, EELDF—TA 7 R—MMIIEHREN
EERDAB T/ NARELBIETDIENTEE T,

BA—TUAA Y TI—RIE, iz, I°S, PCM. BLV
BHEZE(MDMEECEHLEHEAICKRERNETT,
TDME—RIZ. BL2DTL—LTRIXIDDE/SIVA—F17F

MAXIN

ZOYhETR—MLET, ZOICIEA Y TI—RHUTRKR
2ODE/ZIVAOY N ERAIREC, F&J2DMAN Y hZAth
DTINARATHATDIENTEET, RO, —MBA
TIOGNWNH—TAAEKBICTNNA R ZHRET D HEER
LEd. HI6HESLVNTIS. —BIEA —To AR DE %=
RLET, NADHEBZREITD/IZDIC. TIHILNTIE
ICHTF—5ZHALTAEWEE. SDOUTSTHE KU
SDOUTS2(I/NA A VE—F VRTRESNE I, B/
PCMEET YD ESLUREZTOHBEIF. ROV
1D&H=ERIDTIDME—RCA 2 FTT -2/ ELTL
YA

ZDICDTIINA—=TAHAA T TT—=R I ADCH5
DACADIV =T ZN—BK O T II—T /Ny o DE
BEYR—MLTWET, IL—T2IL—F. ADCIZEDT
BN/ E5%ZDACICIEEL TBERBEICLE Y, B3
STOINHA—TATFA I TI-ARNTHRERBNS
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BERBICI—TaT73NndizH. ICOE2ICHEB
BT IAESUBEFERIDIENTEEY, IL—T/\vy
|Z. SDINS1Z7/=IESDINS2AD T UH I T—F AN %
— DAV ITI—ADSMBICIL—FT1ILT,
SDOUTS2& /= 1dSDOUTS 1A BT EATREICL
F9, MEDA Y ITT—ZANWE—DY > TILL—hIC

MAX98089
AT FAF—=F14FA—FV D,
FlexSoundi&if Ak

BESNTWBDRELNHUFIHA. 4107 T1—AFEHXN
E—ThdRMEIIHFA. ZDH. ICHBREIZISL
TTF—9EREZImLEN D1 DDT/NNAZIAHSMHBDT/N
A2 A—FAFF— 5 BN —T4 T TBIENTEE
T9, K162, MBEFELRTOIINESIL—T12TD
FTavaERLED,

C [§
R BCLKST LRCLKST SDOUTST|  SDINS1| DVDDST BCLKS2 LRCLKS2 SDOUTS2 | SDINS2 | DVDDS2 »
E"l- S o g ;T E"l- - g .
g ) } J)
o o) o o) o o)
SEL1 ; ; fé) SEL2
_d _d -d J e o7 9 o
X X = = X X = =
S ] 3 = o 3 3 =
DAN DAI2
HIZOFF1 HIZOFF2
MAS1Z§»§7 :?AMASV S SDOENT ; ; SDIENT MASZZS%? :?AMAS% S SDOEN2 ; ; SDIEN2
BIT FRAME DATA DATA BIT FRAME DATA DATA
CLOCK CLOCK OUTPUT INPUT CLOCK CLOCK OUTPUT INPUT
A A AA
o/ o
o/ o
LBENT
LBEN2| MUX | _
A A LA/
p >l T
LTEN1
> N A
N
DAI1 DAI DAI2
RECORD PATH PLAYBACK PATH  PLAYBACK PATH
K15, FOINA—TAAEGEEDIV—T4 20
K. "B TFIOINF—T1FARER
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 = 'fi%o
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#10. Digital Audio InterfacelL. 2%

Lozy Evik

=1

Bl

MAS1/MAS2

DAI1/DAI2 Master Mode

VRAY—E—RTIE. DAIN/DAIRIFLRCLKBLUBCLKAEE AL F T, L —TE—RTII.
DAIT/DAI2IILRCLKB X UBCLKE AN ELTEELET,

0 = Slave mode

1 = Master mode

WCI1/WCI2

DAI1/DAI2 Word Clock Invert

TDM1/TDM2 = O:

0 = Left-channel data is transmitted while LRCLK is low.

1 = Right-channel data is transmitted while LRCLK is low.
TDM1/TDM2 = 1:

Always set WCI = 0.

BCI1/BCI2

DAI1/DAI2 Bit Clock Invert
TDM1/TDM2 = 1MDi5&. BCI1/BCI2ICT1 &Y N T2RELHF T,
0 = SDIN is accepted on the rising edge of BCLK.
SDOUT is valid on the rising edge of BCLK.
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

DLY1/DLY2

DAI1/DAI2 Data Delay

TDM1/TDM2 = 155, DLY1/DLY2I3HEIN T,

0 = The most significant 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.

TDM1/TDM2

DAI1/DAI2 Time-Division Multiplex Mode (TDM Mode)
FREEDRHUICLRCLKD 7L —LBH/ NIV R ZERAT 5T/ MM A EBIETDIHS.
TDM1/TDM2Z v kL TLTZzE 0,

0 = Disabled

1 = Enabled (BCI1/BCI2 must be set to 1)

FSW1/FSW2

DAI1/DAI2 Wide Frame Sync Pulse

TDM1/TDM2 = 1Di5&E. 7L —LBH/NNIVARER2RET—YRICILALE T,
TDM1/TDM2 = 0Di5&. FSW1/FSW2I3EHTT,

0 = Disabled

1 = Enabled

WS1/WS2

DAI1/DAI2 Audio Data Bit Depth
ERETDA—TAADRAEYNEEZRELZ Y, TDM1/TMD2 = 0DIFE.
F=HIIEI16EYNTT,

0 = 16 bits

1 = 24 bits

MAXIN
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& 10. Digital Audio InterfacelL X% (iF=)

Lozs Evhk £t Bl
ADC Oversampling Ratio
7 HEEZEAICTDICIE. KISWNEEZFEALTIZS,. HEZETLTHESHZ
ERIDICIE. JENEEEERALTIES0Y,
OSR1 00 = 96x
01 = 64x
6 10 = Reserved

11 = Reserved

DAC Oversample Clock (Select PCLK/2 for higher performance. Select PCLK/4 for
DAC_OSR1/ | lower power consumption.)

DAC_OSR2 1 = DAC input clock = PCLK/2

0 = DAC input clock = PCLK/4

Ox15/0x1D DAI1/DAI2 BCLK Output Frequency

5 V2AY—F—RTOENERF. BSEL1/BSEL2IIBCLKDEIREZRELE T, AL—TE—R
TOENERF. BSEL1/BSEL2(3HEINTI. DACNDANEKIVADCICRDEIDITNTD
T=DOOVFUIIERESNDSROENBCLKORIRHZRIRL T/ZE 0\,

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 DAI/DARIZER T DR—MEBIRLE T,
00 = None

SEL1/SEL2 01 = Port S1

6 10 = Port S2

11 = Reserved

DAI1 Digital Loopthrough

BREESREOHNZBEERBOANICERLI I, ABT/NIZDSDANICASN
5 LTENA feT7—5d. BESNLA—TAABESLEIVIRENET,

0 = Disabled

1 = Enabled

0x16/0x1E . .
DAI1/DAI2 Digital Audio Interface Loopback

LBENTIZDANAD T IF LA —T 4 A AN %=EDAI2ICIL—T/v o LFd, LBEN2IZ
LBEN1/ DARRADTFIZ T —F4 A ANZEDAINIZIL—T/Ny o LET, LBEN2AEIRL
4 LBEN2 | 8. ADCOBHT—HEFrE—TILEnEd,

0 = Disabled

1 = Enabled

DAI1/DAI2 DAC Mono Mix
EADTIOFIVANZEE/ZIVCIVIALT, GRESNIES2EADBERRICTE

3 DMONOV | 4 £ /513w 02080, EADANT—FII6dBREENET,
DMONO2 .
0 = Disabled
1 = Enabled
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& 10. Digital Audio InterfacelL X% (iF=)

Loz Evik

=1

Bl

HIZOFF1/
HIZOFF2

Disable DAI1/DAI2 Output High-Impedance Mode

T—5T—RETIE. SDOUTIFBEIINAA 2V E—F 2V RUIBRESNE T, EICSDOUT
DL Z58H9DI2Id. HIZOFF1/HIZOFF2Z2t v hLTLZE 0,

0 = Disabled

1 = Enabled

0x16/0x1E

SDOENT1/
SDOEN2

DAI1/DAI2 Record Path Output Enable
DAI2IZLBENT = 1DBSEICODAT—FZ=HNLET,
0 = Disabled

1 = Enabled

SDIEN1/
SDIEN2

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

SLOTL1/
SLOTL2

TDM Left Time Slot

DAI/DARRDETFT—ZIZ4DDAOY MDENEFERTHINEEIRLET, ZAaDH—
TAFICBA—DRAOYNERIRUIBE. EF—TA AN ZOIOYMIEBBINET,
00 = Slot 1

01 =Slot 2

10 = Slot 3

11 =Slot 4

0x17/0x1F

SLOTR1/
SLOTR2

TDM Right Time Slot

DAN/DAIRDET—ZICADDROY SDENEFBRAIT DN ZERLE T, EGDH—
TAFICE—DROYREBIRLIZBE. ZEF—TAANZEDOROYMMIEBENET,
00 = Slot 1

01 =Slot2

10 = Slot 3

11 =Slot 4

SLOTDLY1/
SLOTDLY2

TDM Slot Delay

EBELETDMZOY DT —5121 BCLKYAZILMDEEZEML E T,
1xxx = Slot 4 delayed

x1xx = Slot 3 delayed

xx1x = Slot 2 delayed

xxx1 = Slot 1 delayed
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WCI_=0,BCl_=0,DLY_=0, TDM_=0, FSW_=0, WS_=0, HIZOFF_=1, SLOTL_=0, SLOTR_=0

16. FETDMD 7 — & A=K DA
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WCI_=0,BCl_=1,DLY_=0, TDM_=1, FSW_=0, WS_=0, HIZOFF_=0, SLOTL_=0, SLOTR_=1

LRCLK

SbouTt

BCLK

SDIN

LRCLK

Sbout

SDIN

LRCLK

Sbout

BCLK

SDIN

LRCLK

SbouT ——

BCLK

SDIN

LRCLK

16 CYCLES 16 CYCLES

\\ e \\ oo

Sbout

BCLK

SDIN

X17. IDME— RDT—F DA
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ZDICHOT O IVESRRIBH HEEETD=HICIE. TOMHz

~60MHzOEFER DV RY—2o0Y I (MCLK)AAMETTY,

MAX9808912 10MHz~20MHzD#EE MWL~ [y o %

WBELFET, TURT—SHMCLKZE, 2. F/-1340 8

LT Oy 2 (PCLK) &£/ L&, PCLKIZICOITNRT

DB DOy IRIGICERINE T,

MAX98089132 DD T H IV A —TA HE5REENE

LTHY. mAN8kHz~96kHzOEEDT > )L — bk

HHIR—KNAJREC Y, ZNZENOREEISERICEREND

. BEDY TV —NMITDIENTRETY, L&

BORTLATV—FTO0F VW TDEHIC. 4DDEKR

IOV IE—RHAR—FEINTINET,

e PLLE—RF: 2L —TE— RTOEERFIC. PLLE A —
TIVLTHEEDOLRCLKAAICOYZLE T, ZOE—NR
TIIWEBLBHRENEBELB MY IC, MEEIIREE
KBYIET, ZOE— RIS HHEIRE & B8 T D=6,
F3/ —VIE—RBLUERLSEKE—RE2FER
ITHIENTERIMBEEICHERLTSZE 0,

#11. Clock ControlL R4

MAX98089
AT FAF—=F14FA—FV D,
FlexSoundi&if Ak

e /—VIE—F:ZODE—RIZ. 15EY DOV Y
PAELEZE[MFEE L CTPCLKEDEWF TH > TILL— M &E%
FELET., hICE>T. PCLKBKULRCLKO®EAD
BREICDNTENZFEENRHEEI N, YRY—FE—R
FRIEZAL—TE—-ROWITNTEFERT D ENT
=FY,

o IFEAEHE—RFOANDHA) : YAY—E—REXL—T
T— RO@WAT. 8kHz& 16kHzOEmA DY TILL— b~
ICDWCIEERERET— RTEMET DL DIC—BRMIR
MCLKB & #(12MHz. 13MHz, 16MHz. 8 £ U
19.2MH2) %% E 92 ENRBET T, TNODE—R
TlI. NIEY hSKOUPLLHIHE Y FTI3E<FREQ1E Y
FaEA L TMCLKB KU LRCLKOREZZEIR L F 9,

e DACIRENE—FR: ZOE—RIZ. HBSHEZEKET
B1=DICPLLE/NA/NZ LT, BEDHD T &=FERL
ToavoarEkL£9, DAL__DAC LPE Y hIMd
IOV IREIIBESINTT,

Loy Evbk e v SHER
MCLK Prescaler
5 INTORFEEEHERTDPCLKEER L £,
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 TATPIINY ROOAR A —/N—BRMZ ER#ICERE S DIeDICALCH RS EEEIC,
HONUHERSNEI—F—BRYERETDLODITIRN—2 a2 Iy Fh'ER
EYOEXD
SAMPLE RATE SAMPLE RATE
5 VALUE (kHz) VALUE (kHz)
0x0 Reserved 0x8 48
0x1 1/0)(19 SH”SRZ 0Ox1 8 0x9 88.2
5 0x2 11.025 OxA 96
0x3 16 0xB Reserved
Ox4 22.05 0xC Reserved
0x5 24 0xD Reserved
4 0x6 32 OxE Reserved
Ox7 441 OxF Reserved
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% 11. Clock ControlL 2% (=)
LIRS Ewvhk ZF5 SHER

Exact Integer Mode
PLLISXUNN KW BE=N. FEDPCLKELRCLKDIEZFRELE T,

3 VALUE SAMPLE RATE VALUE SAMPLE RATE
0x0 Disabled 0x8 T%éli; lggﬁﬂi
0x1 Reserved 0x9 ESEEK::T ?lglk|_||—|zz
0x3 Reserved OxB LRCLK = 16kHz
Ox4 Reserved 0xC IT_%E;IT_; leé\ﬁﬂi
0x5 Reserved 0xD Egé:fK:; ?Ig/lkizz

1 0x6 Reserved OxE PCLHR_CK;EK?'SL\AH'_Z'Z'
0x7 Reserved OxF PCLK = 19.2MHz,

LRCLK = 16kHz

PLL Mode Enable (Slave Mode Only) )
PLL1/PLL2IZ A EBEFEDLRCLKEREICO Y 0§27 U4 LPLLEA *—TIL LT,

7 PLL1/PLL2 LRCLKZ B EE(NIT/NI2)Z B BRI ELF T,
0 = Disabled
1 = Enabled
6 Normal Mode LRCLK Divider
Ox12/0x1A 5 PLL1/PLL2 = ODI5&. LRCLKOEREIINIT/NI2ICEDTHRESNE T, —MRAIZNI
4 DEICDNTIIR12EBRLTES Y,
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
5 fLRCLK = LRCLK frequency
0x13/0x1B ; fPCLK = Prescaled MCLK frequency (PCLK)

Rapid Lock Mode

SEROYVIE—REAX—TILTDICIE. PLL1/PLL2 = 1DIBAIC. NIT/NI2ZFREEN
BMIEEEIZERELTNIN[Ol/NI2[0]&t Y bLTLES L\, BFIE. PLLAABEIMIICET
BZTOTNI/NRZESHICHELET, SEROVIT—RZ@EYICRELLEZS. PLL
DHBRNELWMBEICTMES B D=0, OVvIREIESRIEENET, NIT/NI2%EE
L7z, 1 LRCLKERB/ZIF L THADPLLT/PLL2 = 1ICERELTLEE 0N,

0 NI1[0]/NI2[0]
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% 11. Clock ControlL 2% (=)

Lozs Evhk B SR
DAI_ DAC Low Power Select.
7 ZnohEy I, BEDHI IOy IEERTDEIDICEREL T PLLA/ A/
LTDACIKENE—RICLEY,
FILTER FILTER
) VALUE SETTING SELECT VALUE SETTING SELECT
DAIZEPDAC_ 0x0 PLL derived . 0x8 PCLK = 2304 Voice
clock x LRCLK
PCLK = 128 .
5 Ox1 « LRCLK Audio 96kHz 0x9 Reserved —
PCLK = 192 .
OxdF 4 0x2 « LRCLK Audio 96kHz OxA Reserved —
PCLK = 256 .
; 0x3 « LRCLK Audio 48kHz 0xB Reserved —
PCLK = 384 .
Ox4 « LRCLK Audio 48kHz 0xC Reserved —
DAI1_DAC_ PCLK = 768 )
2 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
= = w Z EH S
3 DAC2DITHEN DAI2I_DAC_LP = 0000mi54&. DAC2DITHENZ YR gBZEAHEINET,
0 = Disabled
1 = Enabled
DAI1 DAC Input Dither 1 Enable
= = w Z EH S
5 DAC1DITHEN DAI1I_DAC_LP = 0000mi54&. DACIDITHENZ YT EAHEEINET,
0 = Disabled
1 = Enabled
0x50 DAI2 Clock Gen Module Enable \ )
DAI2ZMDACBAERBAD OOV VEREA +—7ILTDICIE. CGM2_ENEEHIC
1 CGM2_EN | CGM1_ENZE YT HBENHIE T,
0 = Disabled
1 = Enabled
DAI1/Device Clock Gen Module Enable )
CGM1_ENIZT/INNAZR DoAY VEREA %—TI Db, DACEBEZ/-IFADCEHEZD
0 CGM1_EN | 7=®ICEYNT2RELHUET,
0 = Disabled
1 = Enabled
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F12. —H&BIZENI1/NI2DfE

LRCLK (kHz)
PCLK (MHz) DHF1/2=0 DHF1/2 =1
8 11.025 12 16 22.05 24 32 441 48 64 88.2 96

10 13A9 1B18 1D7E 2752 3631 3AFB 4EA5S 6Co1 75F7 4EA5 6Co1 75F7

1 11EO 18A2 1ACF 23BF 3144 359F A477E 6287 6B3E A477E 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 2D5F 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

3 ATFOERIEAD IV AT — VML 2T DEREEBHTY,

Y7L —baAvnN—% ZENTEZT, YL — b IN=ZEFrRILTE

B AL —NERERRIE. DAIT (SDINT1)EDAI2 (SDIN2) IS A R—TILERETHDIzh. DANDIDDF+ LT
NSO A —FAATF—IDH > T — N Eias NAOATA DT —=F2hNIDELEITEIIDODTF
IRV IDAEERELET, ZORBROA—TaAE,  RINTHYTILL—bERENT—5EHNTDIEN
DAI1 &7 LTSDOUTS1&/=13SDOUTS2ICtH A2 TEEY

SAMPLE RATE
CONVERTER

SRMIX_

Ab AL
«

18. B 7IWL— V=%
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#13. Sample Rate ConverterL. X%

LIRS Evhk e Bili]

Sample Rate Mix Mode. t/ > /)L L —hEBEINDF v RIVICBRAINDIF2 00
BlZRELFT T,

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

3 SRMIX ENL Sample Rate Mix Enable. 7 %—7)LL7=18&. DAI1EDAIRRDTF—5%Z v oL

0x21 B F9, 7U7LIBE.SRCOT—5 —IIDAIZDAIZ TG E T,

0 = SRC mix disable

2 SRMIX_ENR 1 = SRC mix enable

1 SRC ENL Sample Rate Converter Enable. SRC%Z A *—JIL§DHESHNEF v RILTEIC

- BIRLTLES 0,

0 SRC_ENR 0 = Sample rate converter disable

1 = Sample rate converter enable
wmEI1I 5 INATPAF—=TA7F AT ) ZNIBTDIESIE. &

ICRDE2DTUFINESEEBIL. BEFEREEZEETD
FeODA T avaEHATNET (K19), DAITICHERS
NIEBESIUBRERBIIERLEROMED I T %
HR—hL. DARICEGSNCBERBIISERD I
WEDH=ETR—MLET,

EREIRT1IL513fs/2A EDERET70dBIU DR My T
NURERZRELTIAIT7I VT2 EBLET, 320D
BIRATBEIE/N\ANZ T I WA B EERBES ZRE
L&Y

E—REFERLTLES N BERBFIRVAIVFITHEESN
HEBL. AT L AEGEMITIDHDICI T II—X
ICBDTCNEYT, RELRDCAIEYNERETDHD
F72arobCT7Ovx I 74V R BREET Y,
FHEE—RTIIFE2OFIRT7AILZD Y bH R R RE T,
S50kHzZA LD TV L — b R—K 22 ENTE
F9, 71 ZISDAITAEDAICEZM@ERIICEIRT D&
HHEET. BEEHEOMADA —T 4 AR ET R—K
LEY,

MODE! M
AVFLT [/ VOICE

FILTERS

AUDIO/
FILTERS

DCB2

VOICE
FILTERS

MODE1
DVFLT

M19. FUHIEB T IFDTOY IR

MAXIN
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#F14. Passband FilteringL X%

LIRS Evbk e Bz

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

AVFLT1 0 K15%ZZHR,
4 1 DCT7AYF I TN EAX—TIVTD
HEIFOUADEZEERL TS0,
0x18 DAI1 High Sample Rate Mode

3 DHF YT — DR ERRLET,
0 = 8kHz < LRCLK < 48kHz
1 = 48kHz < LRCLK < 96kHz

2 DAI1 DAC Highpass Filter Mode

1 MODE1 DVFLT1

DVFLT1 0 K155,
0 ’ DCTAVF I TN EAX—TIVED
BEIFOUADEEEIRLTLLIZE 0\

DAI2 High Sample Rate Mode

3 DHE? oI —hDEEERRLET,
0 = 8kHz < LRCLK < 48kHz
1 = 48kHz < LRCLK < 96kHz

0x20

DAI2 DC Blocking Filter
DAIRRDBEF —FA A REDDCTAVF I I EA2—TILET,

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
= 20
001/011 16kHz/8kHz z %
<<
-40
-50
-60
200 400 600 800 1000
FREQUENCY (H2)
10
0
. -10
= 20 /
010/100 16kHz/8kHz z %
<<
-40
-50 /
-60
200 400 600 800 1000
FREQUENCY (Hz)
10
O ,_
o
§ 20 /
101 8kHz to 48kHz g - /
<C
-40
-50
LRCLK = 48kHz
-60 !
200 400 600 800 1000
FREQUENCY (Hz)
110/111 N/A Reserved
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BERROESLE

ZOICOBEESFREIE. BBLNIVHIEALCOSLU
SINVRINSARN Y IAASAF(EQZRNBL TNET
(K20), DANHBXUDARRZOBERZEIE. 1#HOL IS
ICEOTHIEB=NDERIDALCZAR LT E T, DAIT
SIUDAROBEREAIC2DDTEICHIILIZ/NDX
MY IEQHRE SN TINE T,

BEL XL

BEILNILVEIEALC)[ERRIS. AIEEO ) VE  JERES
BHIEBLKBERDESKEERRLEZ T, Ind.
TIVEAMNTEELTHEAERA12dBETEBAIEDIAE
FEBRICEOTRBEINEY, MDYV TILATILRT—IL
EBADNEIH ELETRALBIHIEL. FTIVHERE
[CTIWRT =N BEDIHEBEE TS EET,
BEAREREES AL Y I3ILRIIELDT, BREERELS
BIDESKREINRESNET, NVIITTTUR/AX
DIBEAEBLEITDEDICZ LY IILREBIRLTLSE
Ty ESLNIVARESZL Y a)LRETEDIBE.
EENZEDZL Y I)VRLAEITIBA T DFTALCIIFIEZE
OdBICIE Tt E 9, B21ICALCOADEENDDT ST
DR ERLE T,

l£ muLTiBAND ALC

[ ] [ ]
oveat: N/ DVEG2
\ 0dB TO —15d 0dB T0 -150B
5-BAND 5-BAND
PARAMETRIC PARAMETRIC
& A

[ Teaten [ Teazen

MAX98089
AFLAF—=F4F =TV D,
FlexSound#&ifi A E

WEIZDUT, ALCZEVILFNRE-RNIREIDIE
HEJEETC Y, TDE—RTIE. FULERMSkHzD T4 L%
TANESH2DOOFRICAE SNET, ZNZNDFE
MERIDALCZ®BL /2%, BEWNCMEShEd, VILF
INRE—RTIE. BADFENE—D/NTA—5%&FEH
L&

OUTPUT SIGNAL
(dBFS)
0o 4+ o
INPUT
} } } SIGNAL
LOW-LEVEL ~ -12 0 (dBFS)
THRESHOLD
ALC WITH ALCTH = 000
OUTPUT SIGNAL
(dBFS)
0 34 —
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

M20. BERBOESWLEDTOY Y

MAXIN

X21. ALCDAD ELEN DA

Maxim Integrated Products 92




EEEI

#16. Automatic Level ControlL. X%

MAX98089
AT FAF—=F14FA—FV D,
FlexSoundi&if Ak

Loz Evhk £t SR
ALC Enable )
7 ALCEN DAI1 'é:DAI2@@H®§$%§E§®ALC7§47\—7»bé":?o
0 = Disabled
1 = Enabled
ALC and Excursion Limiter Release Time
ALCEIOZA—2320 ) IyyOmED) ) —AEEZHRELE I, TIXN—3
UZyZD))—ZBFBIC DTS, [TOXD—232)2 5 IDIEZSRBLTEE 0,
6 ALCO'))—ZBFRBIE. FEZEZ12dBAS0dBICRE T D/-HDICMBLRRBELTEERS
nFd.
VALUE ALC RELEASE TIME (s)
000 8
ALCRLS 001 4
° 010 2
011 1
100 0.5
0x43 4 101 0.25
110 Reserved
111 Reserved
Multiband Enable
FuDE /)§2§5(5KH20)'\7}I/7—/\/I~5UEE47\ TIVLEY, BE2DBERBICDNTELN
3 ALCMB FIDEREAERIRT DI, SRIBXUSR2ZBNIREIDLENHIET,
0 = Single-band ALC
1 = Dual-band ALC
Low Signal Threshold
2 ALCTT—RNIB2BRNDDESLNIVEERLET,
000 = -dB (low-signal threshold disabled)
001 =-12dB
010 = -18dB
! ALCTH 011 = -24dB
100 = -30dB
101 = -36dB
0 110 = -42dB
111 = -48dB
INSAN)YOALASA4Y 1000
IRSANIYOEQE, FIB. RLEEH. HEUEEIE S R
DRENFTEERSDDEBI DR TA L& ZRELT L E o >
F9, EADOR2RTAILZIE. £12dBOFBEHE S KO 2
20Hz~20KkHzD AL BB EE 2R AT L&, BEK : Al o= i
BEREMNEEZERRTDHIC. B22IIRTELIELN 3 S
T4IEQEEFERLTLIEE L, INEUBSINQEIZEETE : 4 fs = 96Ktz
LriBa. FRBNARRMISEICAYET, MR TA g
IWEIFEINERINT D=6, +60dBOSETFIEA
AJRETC Y, o 100 1000 10,000 100,000
CENTER FREQUENCY (Hz)
H22. BRHRET 1 ILYQEEFRBMOBG
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==
EE N

EQDADD7vTr—F=ERLT ESDI)vELD
ZRRIELTLES Y 2Oy TR—HFIE. BERRE
WESLANINCEDEIERICEREAIETY, EBHEQ
1)y TgHEA 2—TILUIZBE. EQh D DESL NI
7Yy TR—FEBICTr—RN\vosn, JUvEYT%E
FFLEITDIeDICRBRNBDERENRES NI T,

]17. EQLIRSY

MAX98089
AT FAF—=F14FA—FV D,
FlexSoundi&if Ak

MAX98089MEVA Y hDY ThDT 772 EQDFRH%Z
ERIDICDODIT T4 HIIAVEZTI=ANEEINTI
9, BEEITTIVL—MIKFL. LIRE0x52~
OxBSICHEM=NE T,

LIzs Evk E=x B
DAI1/DAI2 EQ Clip Detection
. EQCLPT/ | EQD7vF4—5%EBMICHmMLTEQTO Y eV IERBIELET,
EQCLP2 0 = Enabled
1 = Disabled
DAI1/DAI2 EQ Attenuator
5 TN2RT—IUESHT—R NENIBAIC AR ERHLUTEQTO Y Y E I 5 IE
L&9, DVEQ1/DVEQ2(&. EQTEN/EQ2EN = 15 DEQCLP1/EQCLP2 = 1D
BEICOAEELF T,
0x30/0x32 VALUE GAIN (dB) VALUE GAIN (dB)
2 0x0 0 0Ox8 -8
DVEQ1/ ox1 4 0x9 9
DVEQ2 0x2 -2 OxA -10
1 0x3 -3 0xB -11
0x4 -4 oxC -12
0x5 -5 0xD -13
0 0x6 -6 OXE -14
Ox7 -7 OxF -15
7 VS2EN
VSEN See the Click-and-Pop Reduction section.
5 ZDEN
DAI2 EQ Enable
0x49 1 EQ2EN 0 = Disabled
1 = Enabled
DAI1 EQ Enable
0 EQ1EN 0 = Disabled
1 = Enabled

MAXIN
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BELAN)VHIEH
ZDICIE. DANBXUDARZDBEZ — 71 7 E A IC{E
RDFTIZ L RIVEI#HZRELTLNE S, DAITDES

MAX98089

B8h. AFLAF—=F14FA—-Fv D,
FlexSoundi&if Ak

28I, MODE1 = ODIZEICT—ZX A HEET, ERD
E—RTR=ENTTEETT, DARDESREIE. BEDH

ABETY,

DV1G
0/6/12/18d8

Dv2 /E

0dB 70 -15dB

bv1 /E

0dB 70 -15dB

B23. BELNIL#EEOTOY oK
& 18. DAC Playback Level ControlL. X%

Lozs Evhk et SHER
DAI1/DAI2 Mute
7 DViM/DV2M 0 = Disabled
1 = Enabled
DAI1 Voice Mode Gain
5 DV1GIE. MODE1 = ODIB&ICDHBRENET,
00 = 0dB
DVIG 01 =6dB
4 10 = 12dB
11 =18dB
DAI1/DAI2 Attenuation
0x2F/0x31 3
VALUE GAIN (dB) VALUE GAIN (dB)
0x0 0 0x8 -8
2 0x1 -1 0x9 -9
0x2 -2 OxA -10
DV1/DV2
0x3 -3 OxB 11
1 0x4 -4 0xC -12
0x5 -5 0xD -13
0x6 -6 OxE -14
0 0x7 -7 OxF -15
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MAX98089
B8h. AFLAF—=F14FA—-Fv D,
FlexSound#&ifi A E
DACANZIFY

ZDICHDRTLADACIE. 2DDTIFINA—TAARENODANZRELE T, DACDIFHII. FRDA—T17
REEZZADDACICIL—T1 T LE Y (H24).

MIX
MIXDAL
MIX
MIXDAR
B24. DACAHIF+HDTOY IR
#19. DAC Input MixerL 2 R%
LoRS Evbk ey SHER
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
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MAX98089
B8h. AFLAF—=F14FA—-Fv D,
FlexSound#&ifi A E
Lo—NnNPoT

ZDICIE. 1DDEEL > —N\TUTERNBLTNET, L—N\T7U 73, 320017 IAVAE—HERETELSIC
BESINTNET, 12D SURATF1—FAEIE—HEL D —NTERT 25813, SPKBYPZ A vFA@FRLTL > —
NP TOENEEZE—HEAICI—TA4 2 FILTLEE . Lo—N\TUTE, 1PCA 5 TT—2 & BRLTATL 7+
O IURSAVEADELTHRETDIEERBETT,

N
- RECVOLL:
> +84B 70 -620B LEECTB
> RXINP
| 2
1 Mix
>
>
| g B
MIXRECL
- RECVOLR:
> +8dB T0 -620B Lgfﬁgj
| o
> ~ RXINN
I Mix ——o 0dB
> LINEMODE l
> RECREN o
< SPKBYP O/
MIXRECR

SPKLP
SPKLN

S

®25. Lo—N\7r7o70v R
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Lo—NnHEAhIixy

MAX98089
B8h. AFLAF—=F14FA—-Fv D,
FlexSoundi&if Ak

ZDICDOL L —IN\To T ZTLADAC, SAVARCEC VIV REISEE). BLXOMICAALSDANEZE
LEY, MAFRELY —ADEBDHEEZIVIRITDLOIFTZRELCLLES L 2DOMUEDESZEERLL
e, JYIASNESZOGIB. 9dB. F/IF12dBERI DL DICHERRE T,

#20. Receiver Output MixerL 2%

Lozs Evik B Bl
7 Left Receiver Output Mixer
6 Txxxxxxx = Right DAC
5 xIxxxxxx = MIC2
2 xx1xxxxx = MICA
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 = INAT
0 xxxxxxx1 = Left DAC
7 Right Receiver Output Mixer
6 Txxxxxxx = Left DAC
5 xIxxxxxx = MIC2
4 xx1xxxxx = MIC1
0x29 3 MIXRECR xxx1xxxx = INB2 (INBDIFF = 0) or INB2-INB1 (INBDIFF = 1)
XxxXxIxxx = INA1
2 xxxxx1xx = INA2 (INADIFF = 0) or INA2-INA1 (INADIFF = 1)
1 XXXXxX1x = INA1
0 xxxxxxx1 = Right DAC
Receiver Output Mode. FERBRDHENE—REBTLE/LIEZATL A A EHDNTY
NMICEELE T,
7 LINE_MODE 0<BTL
1 = Stereo line output
5 Right Receiver Mixer Gain Select
MIXRECR 8? - 06d 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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MAX98089
BH. RFLAF—FAAA—F I,
FlexSoundi&if Ak

Lo—NHhEE
#F21. Receiver Output LevellL X%

LIR5 Eyhk E=3 SiEA
B < P
1 = Enabled
4 Receiver Output Volume Level
VALUE VOLUME (dB) VALUE VOLUME (dB)
0x00 -62 0x10 -10
3 0x01 -58 Oox11 -8
0x02 -54 0x12 -6
0x03 -50 0x13 -4
0x04 -46 0x14 -2
0x3B/0x3C 5 0x05 -42 0x15 0
RECVOLL/ 0x06 -38 0x16 +1
RECVOLR 0x07 -35 0x17 +2
0x08 -32 0x18 +3
1 0x09 -29 0x19 +4
Ox0A -26 Ox1A +5
0x0B -23 0x1B +6
0x0C -20 0x1C +6.5
0 0x0D -17 0x1D +7
Ox0E -14 Ox1E +7.5
OxOF -12 Ox1F +8
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2E=h7PUT

ZDICIE, —MERI B REEUICABIRE Y KIEIC S0 \Rh R
BRMITDZIATL A I1ILILZADRT > TEREL T
x9S

D7 > T DEMEIS. BHAENS VDR IDRA Y F T
BEICLDEDTY, DRV T TlE. HAMS YIRS
NEBRRAT T VIZAVFELTEET D=0, BT
SHEINDEBHIIHIN T, DIRENRICHIBEITDED
Bkl 1FEAENMOSFETD A VIETIC L BIPRIB &
HEEEBEEROA —/\—NYRHERTY,

MAX98089
AT FAF—=F14FA—FV D,
FlexSound#&ifi A E

VZFPT7oTDEBHEDERMEIFIT8%TIT N, 2D
MRIFE-THENBICDHRENE T, BEDEL NIV
(RENLGEEBELNIL)TOIMMERIIZ0%LATFIETT
DI LT. ZDICHODIKRT > TIEE USRMETT80%D
MERERLET,

WRDODIRT7 > TIE. EN55022BS L UFCCOERT 5
(EMDRBEREISES I D/=HIC. SMITDLCTAILEF
32 —ILRZERITDRENHY T, MaximDIFEFER
BEATOTA THHEHIRT Y L — MBI R AEMIAR
HEERI D, BENZT T ) Tr—23 2 THRAT1
IWEIELDEENFEIRET T,

SPVOLL:

MIX

MIXSPL

MIX

SPVOLR:

+80B TO -62dB

ViXSpR  +89B T0-620B

SPKLVDD —
SPKLP

+6dB SPKLN
SPLEN

SPKLGND ——

SPKRVDD ——
SPKRP

+6aB SPKRN
SPREN

SPKRGND ——

&

M26. 2E—HT7 U TREBOTOY VK

MAXIN
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MAX98089
B8h. AFLAF—=F14FA—-Fv D,
FlexSoundi&if Ak
AE—HHBDhIFY

ZDICHORE—HT > TE. ZATLADAC, SA VANV IIVI Y RETIEEE). BIUMICADHNSDANEZEL
9, MAFERY —ADEBEDHEEEZIVIRITDEOIFTZRELCLES L\ 2D EDESZERLIZIBES.
§5%6dB. 9dB. F/zIF12dBRART DL DICIFHZREANAETY,

#+22. Speaker Output MixerL 2%

LIRS Evhk e ELili]
7 Left Speaker Output Mixer
6 Txxxxxxx = Right DAC
5 XTxxxxxx = MIC2
4 xxIxxxxx = MIC1
0x2B MIXSPL xxx1xxxx = INB2 (INBDIFF = 0) or INB2-INB1 (INBDIFF = 1)
S XXxx1xxx = INB1
2 xxxxx1xx = INA2 (INBDIFF = 0) or INA2-INA1 (INADIFF = 1)
1 XXxXxxx1x = INA1
0 xxxxxxx1 = Left DAC
7 Right Speaker Output Mixer
6 Txxxxxxx = Left DAC
5 xIxxxxxx = 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
3 Right Speaker Mixer Gain Select
MIXSPR 00 = 0aB
GAIN 01 =-6dB
2 - 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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MAX98089

B8H. AFLFAFA—F4FI—-FTV .
FlexSoundi#%ifi ik
AE-HDHNEE
#+23. Speaker Output LevelL 2%
Loz vk L=y B
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 0x14 2
0x3D/0x3E 3 0x05 -42 0x15 0
SPVOLL/SPVOLR 0x08 %8 Ox10 +
0x07 -35 0x17 +2
0x08 -32 0x18 +3
0x09 -29 0x19 +4
2 Ox0A -26 Ox1A +5
0x0B -23 0x1B +6
0x0C -20 0x1C +6.5
1 0x0D -17 0x1D +7
OxOE -14 Ox1E +7.5
OxOF -12 Ox1F +8

AE—H7 T DESWIE

ZDICIF, RE—HEHDEEZBLEE SR T1—
YZEENSREITD-ODESVIEZRNHELTIVET,
TOZN—2a ) IUPNINA/INZD—F—FARE A S
ICSAZEL. BAVIYSIEEHAIIVHZIET Y THEBED
EAEIBHZERNTDDERIELET, TOXHN—3
Xy HIIDSPRICMHUEBTDDICH LT, EHAIIVFE
HAV I rOJEE6EESIEL £ (K28), 3D
IRTDIIVHZIS. RE=HT7 VU TOHENESEZDL
TEMED YA I I=HLE T,
IVZAA—=3v)ivy

TITOAA—23r)Ivsid. RE=HHBEHZERLT,
2E—=hT7 o TDHADHShUHERS NI LY 3
WREBZFIBEICNANXZO—F—BR¥AELES
5. BR/NANRTAIVZTY, T/IILZI3N\EO—D
O—F—ERBOBAERIL—Z BB LTCAEL 7 —F

MAXIN

T7ORNERBIELEY, ZOTrILYIE. 4RBEOE—RT

EN{ERIRET 9,

s BIEREHM T Y P E—F, N/ O—F—FR
M EOOD—F—BEHICBEESN. ESLAILICE
CTZELEE A,

c BIERABEMBRTERE— R, /\1/\2O—F—AKHK
(3. SEBREFBELWN2R T AIFICKDTIRESINIMEIC
BEINET,

s TUEYMIAFIVIE—R, N/ T1ILFII.
HONUHEBREIN-LEETOI—F—BR¥MDE %.
HAESLNIVIEDNTEIBMICZSA RLEY,

« I-F-BEAEIAF IV IE— K, NA/S2T 1
IWEIE, O—fIOI——REDN2RT A ILF E/NA
RAloHoNUHEERSN-O—F—BARMOBE XS
14 RLET,
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= 5]

EE N

- - ERREEN2RDERBEII. RDEHLUTT,

by +b1z'1 +b22'2

H(z)
1+a1z'1 +a2z"2

%¥bo. b1. bo. a1, HXVasldFFILL—bITKk
7L, LIRY0xBA~0OxCTICHEN S NE 9, bo. b1
BRUb2A ISIEDEEEAL TLIZE 0\ ardBKVazl
IIFESRELIE2OMBHERMALTLZSL. DAITE

MAX98089
AFLAF—=F4F =TV D,
FlexSound#&ifi A E

DAI2ZDBERBAICERI DTV Y ZBINTDHIEN
TEEY,
MAX98089MEVH Y bDY ThDT 7|, I—H—5E
ARELE 2R R EERTDIODITZ T4 2Y
TI—ZANEENTNET,
x ARG —=FI7 ORI, TURN—aY
IV S DREDEBIIESREN T 2—TIbenTi
DEZICDHATOTLIES L,

| _ﬂ_ EXCURSION LIMITER

A
N
SPVOLL: SPKLVDD |
+8dB T0 -620B SPKLP
1608 SPKLN
SPLEN
\ AR SPKLGND |
POWER/
DISTORTION LIMITER | SpkRvDD
I S
v SPKRP
%%dB SPKRN
SPREN
SPVOLR: SPKRGND
+80B T0 -620B N
~N

M27. 2E—HT7VTDESLREDTOY UK

MAXIN
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MAX98089
BH. RFLAF—FAAA—F I,
FlexSoundi&if Ak

+24. Excursion LimiterL X%

L2y ek £ B
Excursion Limiter Corner Frequency
6 IORA—23r)Iusld, fIRENEZA S/ MRS IUORNI—FT—BEHZE/HAT
WEY, FRISTRIDAITNTOEME TAILYDEEE T,
LOWER CORNER | UPPER CORNER |MINIMUM BIQUAD COR-
5 FREQUENCY FREQUENCY NER FREQUENCY | PHPUCF | 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 1
Programmable us-
. ing biquad 600Hz 300Hz 010 1
Programmable us-
ing biquad 800Hz 400Hz 011 11
Programmable us-
ing biquad 1kHz 500Hz 100 11
ALC and Excursion Limiter Release Time
ALCETORH—232 )2y 5DOEAED ) ) —2AFEEHRELF . ALCOI—ZBFRIC
DT, TBEILNIVEIE]DIEZSRL TS\, TORN—232)Iv5m)1)—2
6 BB, NADOI—F—FREMNSO—DO—F—BRHMETIA M RTDDIIBER
BEELTERSNE T,
VALUE EXCURSION LIMITER RELEASE TIME (s)
000 4
0x43 s ALCRLS 001 2
010 1
011 0.5
100 0.25
4 101 0.25
110 Reserved
111 Reserved
3 Excursion Limiter Threshold
DIRRAE—HT7 > TOHEATEELE Y, ALY 3)LRUEDESIZ EOI—F—BEH%E
FRLET. ALYIIILRUTOESIITOOI—F—BRHazERL T, EELEZALY
AR ERIRTDHIC. VeaTldSPKLVDDDEXEAEREICRMTIBEBLHVET,
2 000 = 0.34Vp
001 =0.71Vp
0x42 DHPTH 010 = 1.30Vp
1 011 =1.77Vp
100 = 2.33Vp
101 = 3.25Vp
0 110 = 4.25Vp
111 =4.95Vp
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HAVIvS

ZOICOENIIVvHIE. RE—HIZHIESNDERH D
HEBHILT. RE—NNKGEMNRIBEEZTOEREAHD
BE. —BHNICZRE—AT7 Y TOHHEI1I—-MLET,
ZE=HIZ—BBIICERE N ZBZDBEDH#MEEICE DT
RAZRAAIABRLI-ISEICEBELE T, BEDOEMESD
3. RAZROAAINWTRELERISZE—HDY T Y M
TEL. Z2HhoABOZERICANGELFT, RM1X
OAAIIHBETD=HOICIF. RARAAINETT YD

MAX98089
AT FAF—=F14FA—FV D,
FlexSoundi&if Ak

ZOICHOEAIIYHZIS. LELERAE—NISEE T DIHD
- —REAEEREMLIOCENA LY AV &mA
TWE9, RE-NDEBRFEBAIICIGLTEAIIVSY
DAL YA RERELTLIES L, IS AEFT
IZE—NDEFENORETDIENTEET, BEHI
IRAZAAIDBRRERICELETHRELTLZES 0,
REH2EVIFY PORBEMICEHLETHREL L
S INODIEHIT. RE-AICEHZIMLIZEE
DRAZRAIDEFEERBORGRZIZ 7T E

MANBRTDREL BT, ZOMD. BEOREE SO CRETDILNTEIT.
BDEIEDBERICKEDETIC, HEUDREICHEDT
AE—AISERENEZBZTEMETDIENTEFET,
#&25. Power LimiterL 2%
L2y Evbk ki SHER
Power Limiter Threshold
e E—ﬁ?f/jb‘Bd)i@fﬁﬁHjjj DALY AN REBAIBE  AE—HERETD/-
7 DICHAD—BFMICIa—hEINFET, ALY IIVRIIBQDERZEZRBELTW (TUh)
THEELZT, EEBERAL Y3l FERIRTDHIC. VBATIEZSPKLVDD/SPKRVDD
NDERZEEICRRIDBENHVET,
THRESHOLD THRESHOLD
VALUE VALUE
5 (W) (W)
Power limiter
0x1 0.05 0x9 0.35
5 0x2 0.06 OxA 0.48
0x3 0.09 0xB 0.72
0x4 0.1 0xC 1.00
Oxd4 0x5 0.13 0xD 1.43
4 0x6 0.18 OxE 1.57
Ox7 0.22 OxF 1.80
5 Power Limiter Weighting Factor
AE=DTHOZENZFNDIRERDEMMEIZISU TRESEN E20DN\Z A& RELET,
VALUE T1 (%) T2 (%)
000 50 50
1 001 62.5 37.5
PWRK 010 75 25
011 87.5 12.5
100 100 0
0 101 12.5 87.5
110 25 75
111 37.5 62.5
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#25. Power LimiterL 2% (=)

MAX98089
FlexSoundi&if Ak

Lozs Ewvhk B Bl:
7 Power Limiter Time Constant 2
AE=HDY T DRI ERICEE T HBERIRLTIIZE0,
VALUE TIME CO.NSTANT VALUE TIME CO!\ISTANT
6 (min) (min)
0x0 Disabled 0x8 3.75
0x1 0.50 0x9 5.00
PWRT?2
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
0x7 2.81 OxF Reserved
0x45
3 Power Limitpr Time Constant 1
2E=HDORAZTANIIOEIFERIEES I DEERIRLTIZE 0,
VALUE TIME CONSTANT VALUE TIME CONSTANT
5 (s) (s)
0x0 Disabled 0x8 3.75
Ox1 0.50 0x9 5.00
PWRTA
0x2 0.67 OxA 6.66
1 0x3 0.89 0xB 8.88
Ox4 1.19 0xC Reserved
0x5 1.58 0xD Reserved
0 0x6 2.11 OxE Reserved
0x7 2.81 OxF Reserved
EH)IvY
ZDICOEHA)IVHIE. BESNI-THD+NDFHIREEZRAE—HT7 > TORANBAE N EEEERICLET, EHAIIVY

IDIRDENDTA—TA AV ERTLT VY TENERED/N—t2T—27HELE T, EANBRESNT
ALy a)lhELEEOTNSIHE. HAOFEIMERSNET,

MAXIN
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+26. Distortion Limiter L. 2%

MAX98089

FlexSoundi&if Ak

Lozs Ewvhk B Bl
7 Distortion Limit
% THD+NTHEEL 7,
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 0x4 4 0xC 20
4 0x5 6 0xD 21
0x6 8 OxE 22
0x7 10 OxF 24
Distortion Limiter Release Time anstant )
RENVESDBBRICAE—HT7 2 TOEHAFENBUORMLNIVIAEIND/ZHIC
0 THDTA WHETTRFRE,
0=1.4s
1=28s
NYRITHY ABESLRXILAPVDDD10%IUTDIBRE. R VF T

DirectDriveNy R IA4 7T
WHEOB—EBBRENYRTHT T3, HOHRFDC
BEEBIIEBBEEBED/2)I/NAT7RE=NEY, ZDDC
INAT 2ENYRTA D SIERT D=, KEDHY T
DAV T AR ETY, NSO TUHHE0N
S5G. KEDDCERHINYRIF AN, REHKSBH
HEBORREICKEDEEEIS, NYRTAVENYRTAY
7o TOEBICEEESZADAEENHIET,
MaximDE 2t X DirectDrive 7—F T o F v ld. Frv—
R TaERLTRBTCRDEREEZER LTI, ZOD
b, B—ERTOEELL S, ICONYRTHHEI%E
GNDIZ/ MM 772D ENAIRETT (K1), DCRLD M ZTE
LW e, REODC7Ovx > IV FUHIERE
T9o 2DDAREZLN220uF typ)A > F DRI,
ZDICHOF =R TIE3DDNS VeI vy oy
FUHERBEETDEH. BRIAR—IDEE. AXMD
HIE. BEONYRTA T TORRBICEDE LI
DIENIET,

Fo—IRUT

FATFIVE—RF v =R T3 NYRTHA T TRO
EEBOBADEREZERLE T, WEERALTDIZHIC.
Fr =R TORAYF U IERBERNBEEDHE AL
ESLNIVEDNTELLET,

MAXIN

BEMAELL—MIETLES, ThICEST, Fr—o
RUTDRAYF U IRENBNRISHMZSNE T, AN
{ESHPVDDD10%% B2 /R T, AFEREY/R—h
TRIDIIZA VT IBRHN ERLET,
APESHPVDDD2S% AT DIBE. 7> T D/ —§
TOBERTERIRICHZTHERER LS T DI,
F v — IR T3+ (PVDD/2) LR L E T, AHESH
PVDDM25%&HBA T \BIBE. F— K> T13+PVDD
ZHNLEY, ZOBWEDHENDEEDEEIC, NYRTHY
TUTNOREBND—EHNTHIENTEET,
+(PVDD/2) N E— A5 = PVDDHAE — RADEIBE
SRS Y FHRETDDEHILT DI, Fr—
RUTIIFEBICERTEBLET, ZOEBELDH
IC. BBOHBHRIIPVDDASKEDERINANE T,
PVDDO/NA/SZ AV F U BB B BR & ##E LT,
PVDDDE T ZR5IEL &9
Fr—IRYTOBHZA VTV IE—RIE, PCA 25
TI-2ENLTA DT BT ENTHETT, 2L DT,
ANESLARLVEDGDDLSTFv— IRy TH
+(PVDD/2)#/=13+PVDDZEHNT DL S ICHHTHI &
NTEET.

Maxim Integrated Products 107



= 5]
=)

Voo

/ -
GND

+VbD

GND
\/ -Vbp

. (Vss)
DirectDrive AMPLIFIER BIASING SCHEME

CONVENTIONAL AMPLIFIER BIASING SCHEME

M28. HEkD T > T DA & DirectDriveDH D D ELER

1.8V !
HPVDD —>: 32ms [-—
0.9v —_

" N\ / \ / \ /\ » OUTPUT
(v \/ \/ \/ VOLTAGE

HPVSS o 3215 |t

VTH_L
-0.9v

-1.8v

\

X29. HikEE

MAXIN

MAX98089

FlexSoundi&if Ak
H#RENE

HiR7” > 713, ABRRDHARZEEAL T, HAESICEDT
BRZZHAL I T, cNS5DICHOFZE. 1.8V (+0.9V~
-0.9V)BKUV3.6V (+1.8V~-1.8V)D2DDRIHEIR
EENFr—IR T OFBAEETY, K292, H
BEKRFEROEBFZRLET,
NYRIAL TSR 1EH(HPSNS)

HPSNSIZNY R TH>afmh IS5 M) Y- RH L
9, BEOMEZEIRTDIOIC. K30ICRILDIC,
wFESNIhL—RX &N LTCHPSNSZ 27y oD ISR
BICEHRELTLES L\ HPSNSZERALE VS,
THATISURTL—UICEHEL TS L,

CONFIGURATION FOR OPTIMAL PERFORMANCE

2 HEADPHONE
JACK

—>>< HPL
o

VAN

{ll

HPR | 4
—>>< e
-
CONFIGURATION FOR WHEN NOT USING HPSNS
A HEADPHONE
JACK
—>>( HPL
r HPSNS N\
T—» L AN
>{ HPR = T
— -
-

X30. HPSNSD#ERK
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o
MIXHPL
| PATHSEL HPVOLL.
MIX N\ +3dBT0 -67dB
>< HPL
MIXHPL HPLEN
HPSNS
+3dBT0 -67dB
0. X HPR
MIXHPR HPREN A
~

M31. Ny RI#x>7oTOTOYVIN

MAXIN
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MAX98089
BEH. RFLAF—F14FA—FVYD,
FlexSoundi&if Ak

AYRTAVHNIFY BIRUIIBE, 5272608, 9dB. F/cld12dBHETD
AURTAYTUTIRSE RFLADAC, SAVAS  KOICIFHEREALETT, 27 LADACEAY KT
(VNI RELEED), BEOMCANDEDANE  IFHE/A/RTBIENARET, NYKIAVTYTIA
SBELEY, WRTELY—XOEBOREEEIVIR  DERERICSDHBRBHDERNTHETT,
TBLSIFFERELTLS . 2OULEDESE

#27. Headphone Output Mixer L X%

LLRS = =1 EA

7 Left Headphone Output Mixer

Txxxxxxx = Right DAC

x1xxxxxx = MIC2

xx1xxxxx = MIC1

MIXHPL 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

0x25

Right Headphone Output Mixer

Txxxxxxx = Left DAC

X1xxxxxx = MIC2

XxIxxxxx = MIC1

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

xxxxx1xx = INA2 (INADIFF = 0) or INA2-INA1 (INADIFF = 1)
XxxXxxx1x = INA1

xxxxxxx1 = Right DAC

0x26

Ol =|ND|W|[hjfOM[O|(N|O|=|NMD|W|A~|[OTOD

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

MIXHPR_ PATH
SEL

[l

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

MIXHPL_ PATH
SEL

Right Headphone Mixer Gain Select

3 00 = 0dB
0x27
MIXHPR 01 = -6dB

5 ~GAIN 10 = -9dB

11 =-12dB

Left Headphone Mixer Gain Select
MIXHPL 00 = 0aB
GAIN 01 =-6dB
0 - 10 = -9dB
11 =-12dB
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#28. Headphone Output LevellL 2%

MAX98089
BH. RFLAF—FAAA—F I,
FlexSoundi&if Ak

LIRS Evhk k=t SHER
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
3 0x04 -51 0x14 -7
0x39/0x3A 0x05 -47 0x15 -5
HPVOLL/HPVOLR 0x08 49 Ox18 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

MAXIN
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HANAINZZRAYF

ZOICIE. —BMET7 T ) r—2a > DOREARRTD2
DOEANANZAZRAYFZRBELTNET, AE—H&
Lo—NI DD S U RF1—HAERTIIES. 220
FoTHBEUN S RF1—HICHATIREABIFET,
ININZZAYFIIICDOL >—IN\NT o TOEHEZIE—H
FUoTOENICERLT EE5507TEEALMN T VR
F1—HIIHEATDEETREICLET, ABL T —N

MAX98089
AT FAF—=F14FA—FV D,
FlexSoundi&if Ak

7T EERTDRTLTIE. ZDHEHI%ERECP/RXINP
HEXURECN/RXINNZT LCTERE—DICHE#KE L. DIk
T T'INANZLTLIZE e ABT7 T TL L —NE
ICOZAVANDOmMEZERE I D AT LTI, RECP/
RXINPZRECN/RXINNIC##Hi 9 27T O T XA Y F &N
LTBBSEDIEICEDT. BBEENESICEHESD
12ZL =/ otUE ZENAIEET T,

v v N
RECP/RXINP | 10 RECP/RXINP | | EXTERNAL
AVAVAY= S 0dB 3 RECEIVER
EXTERNAL AMP
RECEIVER RECLEN
reon/mxnn | 100 | AVP RECN/RXINN
“\V\VAA 5> 0B
RECBYP RECBYP RECBYP
RECREN
SPKBYP O SPKBYP O SPKBYP
SPKLP SPKLP
SPKLN :E[] SPKLN :E[]
v v A
*OPTIONAL 10 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

B32. BA/NA/IRRZAyFDTAY IE

#29. Output Bypass SwitchesL X%

L2y | EvEk E=Li] B

7 INABYP ) .
See the Microphone Inputs section.

4 MIC2BYP
RXINP to RXINN Bypass Switch
RXINPZRXINNIZFEAE LT, EBNICEBRBIDIENTEDLDICLEY, RECBYP =

1 RECBYP 1D1BEE. Lo—N\TPoTaT1—TI LTS,
0 = Disabled

Ox4A 1 = Enabled

RXIN to SPKL Bypass Switch
RXINP/RXINNASPKLP/SPKLNIZA@#& LT, WEE/IINBDOL > —NF o ThiE
AE—NZERETDIENTEDLDICLET, SPKBYP = 1DBEIS. ERE—HT T

0 SPKBYP | e3re—TnLT<ral,
0 = Disabled
1 = Enabled
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D)y o /Ry TH#l

ZDICIE., B3EME D)oKy THHIEIRENE L T
F9, ZOMEIT. BRAVE, BREA V. BLUOEHE
ZTEROI) Yo/ Tas/ I RICHZET,
BEZEROKREWNI)YFEHIETDEHIC. IXTD
FFOJPGARKLUEEFHIMEICEOVOIRENEES
NnCcWhg9d, BE2ZEEZELICTORDLUIC. A—FT17
EENIVYRRAI VN EBIBITDEZICEENTONET,
AL ONSEERICEOVOINELELLEIMESE .
BHINICEENThNE T,

BEZAI—A 013, KIBLEBEEDZEZFARRELR/)
DTV THAZICHRLT, BYEREODEEREDED
BL2DT Y TEIBISERLES, 1 +—JILsnTI\D
56, TN ZADERA VRBBIUATEICEEER ) —

#30. Click-and-Pop ReductionL X%

MAX98089
AT FAF—=F14FA—FV D,
FlexSoundi&if Ak

AT ThhEd, BRAVIEICIE. RO —TIL
INDENCZENII—MIFZESNE T, BHLTIC
Bol%, BROLNIVETEENHEBLEY, BRA Y
BFICIT. BENI1I—METERINTHOHIOD T E2—
TIEhZFd,

F—=FAAESHIFEELENESIE. EOVOXEHIC
FOTCEERI—AVITDREEHIETDIENTEET,
HainEELNILDHREN T T IDFECEEANO—F
DRDBELNIVEBERLENELDICTDICIS. RREE
2W—A 2T &AX—=TILTLES L, ZDIHFE. 7 —
TAAESOEOAVOINRETDH. 3T ALT TN
BEARRELIEET. SEZEDEADIATY THRTS
nE9d, BEAVEICIIIERZERIN—1 IIIBICTA
T—JILEhZd,

LIZ% Evhb =1

g&ll

]

7 VS2EN
0 = Enabled
1 = Disabled

Enhanced Volume Smoothing

BRI —A I/ 22 bO—ZI3EROBE2DR Ty THBRAINDDEFOTHD
MDRT Y TERELET, EOVAOXEHESX—TILLTNDIBE. ThicLDT
TOJOZDMEHEENENEEICRKENRTY I THAHBEENELT DDA LELET,

Applies to volume changes in HPVOLL, HPVOLR, RECVOL, SPVOLL, and SPVOLR.

6 VSEN 0 = Enabled

0x47 1 = Disabled

Volume Adjustment Smoothing
HFENERTY TERATDIEICEIOTEERRERL—XIILET, /o, BRAY
BICR/IMENSRESNLEITEEZHES T, BRA UVBICR/IMEICRLET,

Applies to volume changes in HPVOLL, HPVOLR, RECVOL, SPVOLL, and SPVOLR.

0 = Enabled
1 = Disabled

BRESNEMEEIS.

Zero-Crossing Detection
F—TAAEESOECAOVOANEETDECEELETZREBELET, JNICLOT S
BEARDTIYI/RY T (O 0I—/A ) MERENET, 100msUAICEOIZOZA
ZEZENBREISNET

Applies to volume changes in PGAM1, PGAM2, PGAOUTA, PGAOUTB, PGAOUTC,
HPVOLL, HPVOLR, RECVOL, SPVOLL, and SPVOLR.

1 EQ2EN
0 EQ1EN

See the 5-Band Parametric EQ section.
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v okt

ZOICIE. Doy oDEAERUALBKLUETDIEREE
B vy OBEERATNE T, vy IhitEE
InBa. (IDET2EYRT5Z2&81C&27T) IRQODE
RA&EEN)AL, vA27O03 M= AR NEBHET
SZENTEZY, M33IT. Dy oEHDIZERNEER
HRLET,

v vODEA

Ty ODBAEGE I DO, ICITEBRENESELET,
Ty oEBEIEAE A 22—V LU TIACKSNSIC IV 7y
BARZIMIDICIE. IDETENZEYALTLZE0Y, BE
BRAER/DERICHZS(CIE. IDWKEEZYALTLEE 0,
Ty ODEAL. Y NI TSRSy NI DR
DASMIITSZENTEZ T, VAIOATF U ZHBAT=ANYR
Y NEVAOATADIENNY R TH 2 EX BT DB
IDWKZE 2P LTLZE Y JACKSNSICEmAERIN
IMICBIASH' FrE—TILEeNTI\BRY., JACKSNSD
EEIFSPKLVDDEE LL KW FEY, R31IC. Dpvoh
BASNCESICHEETDIKSNSDZ L ZRLE T,

MAX98089
AT FAF—=F14FA—FV D,
FlexSoundi&if Ak

PORYURS DB

Yy oDiEAZ. MAX98089IEV Ao O 74 v HXU
NAVATAMESZI VNIRRT RV TF 2=
7T DRI VDBTZRETDHIENTEET,
vy ORI EA 2 —JILHICIE. IDETENZ Y b
LTLEE e REYVDETIE. MICBIASAH M —T L&
NTWBIBIBEETrE—TILEenTI\SIBED@E S TR
AJBETY, &R32(C. VIETURSUAE TR nzEE(S
FEIDIKSNSDEEZTRLE T,

vy omUsL

ZDICIE. JACKSNSH 1 PRREICEBIZ T DD ZERTD
ZECEDTIOPYIRMUALZRELE T, vy It&h
EE&%E A 2—TILIDICIF IDETENZ Y R LTLZE 0,
REYVBRENBERMESE. HEEREZR/NRICHZ
DIZHITIDWKZ Y L TLTZS Y R33IC. vy
RIS SN ESICHRETDIKSNSDZELZRLE T,
A ) N1 A AV S =9 el = S i) A
BMSMIIT O ZENTEET,

JACKSENSE

HPL

MICBIAS
2.2kQ
MIC1P OR MIC2P

ﬁ HPR
K33, Dy UEHDIZERSERK
F31. v oEARDIKSNSDZE(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

&32. RYVATHDOIKSNSDZEL

JACK TYPE

MICBIAS ENABLED OR DISABLED

GND HPR

JKSNS: 01 = 00

MAXIN
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BN, RFLAA—FAAT—FD,
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R33. v IBUALBDIKSNSDZE1L

JACK TYPE JDWK =1 AND MICBIAS DISABLED JDWK = 0 OR MICBIAS ENABLED
GND HPR HPL JKSNS: 00 2 11 JKSNS: 00 = 11
MIC || GND || HPR HPL JKSNS: 00 = 11 JKSNS: 01 = 11

#34. Jack DetectionL X%

LIS Evbk =i Eliz]
JACKSNS State
JDETEN = 1D155&. JACKSNSDIRREABAIL £ 95
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 o1 MICBIAS
0.1V x VSPKLVDD < VJACKSNS <
MBEN = 0
0.95V x VSPKLVDD
5 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 IDETEEY N T BEEDT/NT U ABBESELET,
00 = 25ms
JDEB 01 =50ms
0 10 = 100ms
11 =200ms
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= 5]
=)

#34. Jack DetectionL PR (5 =)

L5 Evhk L= Bl

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

JDWK = 10155, JACKSNSOEBEIFMEERTIEMLE T, REEZBLETDI=0HIC.

0 JDWK JDETEN = 1DRTERICIDWK = 0&RELTLEE LY,
Valid when MBIAS = 0.
0 = 2.4kQ to SPKLVDD (allows microphone detection)
1 = 5pA to SPKLVDD (minimizes supply current)

INYTUEHR

ZDICIE. SPKLVDDICEIMENT | B BECER L/ ST UBE)AHILT, EAL V25003 TRALET, 26—
UIwoERE. EREZLYSIIRERTETDEOICCOBEEFBLET, /T UsHIBEN T E—TILENT\S
185, NyFUBEIR1—Y—BRETETT,

#+35. Battery MeasurementL 2%

LIRS ek el B
4 Battery Voltage
3 VBATEN = 1DI5&. VBATZFHAER DT VspkvppZHIELTL/ES1 Y\, VBATEN = 0D
0x03 2 VBAT BEBEAE—DT > TESRENITTHhN DL DICVBATAREL T EE Y, /YT
1 BEDHE/BEICITORXEBALTIZE 0,
0 VBATTERY = 2.55V + [VBAT/10]
7 SHDN See the Power Management section.
Battery Measurement Enable. N&ADC% 1 %—)L L CVspkLvopZEHAIL £ 95
6 VBATEN 0 = Disabled (register 0x03 readable and writeable)
1 = Enabled (register 0x03 read only)
0x51
X 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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ZDICIE. LZHZ0x00BKLVIRQAEFARALTEED T/
A ZABEDIREZ BN LY, StatusL PX5DEFEY K
3. ENFNICEZETDARNDREERICEY NN,
L o285 &FHMOIEETIITENET, T/NAAD
REEIT. LIZYOX00BR—1VTF2h. FISBE

MAX98089
AT FAF—=F14FA—FV D,
FlexSoundi&if Ak

DANYNDEERFICIRQAO—ICBRESNDLIDICHTE
TBZEILEDTHETRETY, IRQIA—TVRLA D
T. EBRBEEDLOICTIV Y TERAVEELE T,
Lo 240x0FI3. StatusL o25DEDE YR ENIHE
LTIRQEO—ICEREN § DN AERELE T,

#36. StatusL I X& &lInterruptL D%

Lozs Evhk k=t B

Full Scale

- CLD 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.
Volume Slew Complete
SLD 3. OISV ITNTA T LAFEEEO M-S LAEIDSEREN SH L
EERENIRENDRI—ATERT LicZEEBMLEY, BHROT1T7LAE
EIFEEIVAO—SHERICEESNBE. REOEERI—(VINRTLIE
SLD 7Z7hvbhangd, &/, SLD @EFI9NA—FTAAAFTT—ADY TR

6 SLD H—h IV TRRNY T TOLRDRT LI ELBMLEY, SLD AERICEINETS
=®HIZE MCLK AR ETY,
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 IZ. Jack Status L2224 (0x02) DLV DEY MBI EEBAMLET,
Jack Status DEEYNDZE1LIZ. JDET DY NRIICT/ND R EINET, T/NT A
B3 JDEB £V b2 ERLTERERBE T, ICADRADBEEE(C JDETEN &/=(& SHDN

1 JDET HEMICEY  SNZEEATIDET IIBICEYNEINET, ZNODARUNDREEEIL.
Status L RS DEFEEBWJICE DT IDET 20U 7 LT, vy oRRHEMNERICTHhND K
STz,
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

OXOF 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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B, RFLAF—F4AI—Fv2,
FlexSound#%ifi ik
FINAZA)ED Y
#37. Device RevisionL 2%
LIzs Evk e ] L
7
6
5
OxFF 4 REV Device Revision Code
(Read Only) 3 REVIZIZEICOX40NSRESNET,
2
1
0

PCIIPIAVHTI—R

ZODICIE. SUPIT—5S514(SDAES I TPILoOY oS
A >(SCL) CHER S N512C/SMBUs™MIT IS D285k 1 7L
A FTI—2%EZTLET, SDAESCLICEDT, ZDIC
EVRY—DRETRES400kHzO 7Oy VREDBEZES
ICITDZENTEEY, RS, 2BRA Y TTI—ADIA
ORERLET, YRY—NSCLAER LT/ N2 EDT—
SEFEERIALF T, YAY—T/INARIL, BEYREIAL—T
TPRLZDBIHEITTL ORI RLAZEXREFELT oI
F—FI—RAERXRETEIEICEDT ZDICADTF—FE
AAETNE T, BeDEE— 23, START (S)Z/:
|ISREPEATED START (Sn&M4HKUVSTOP (P)FEMAICED
TRIoNFT, CDICITEESNDEL2DT—RIBE Y~
BTHY. ZDEIZT7D/Jyoo0v /N )L ZAhmEET,
YRE—HZDICHh ST —5a5HIDIgEE. BEIL—
TT7RLZDEBICHRTTHEDSCL LR ZXELF Y, ICIE.
V2T — BT BHSCL/ UL ICEHELTCSDA L TCTF—5%
FELE Y, YRI—IIT—FDE/ A MIDWNTRIEDTY
SV ETNE Y, BeDHRY I —o X E. STARTE
f=\3REPEATED STARTZt. FE70./1) v, HLUSTOP
FHTXYSNET, SDAIE. ANBLOA—TRL1
HADOEFELTEIELE Y, SDAICIT IV FIRIn(EE
(3500QLA L)W ETY, SCLIZ. ASDELTDOHEIEL
F9, NALIEHOVZY—h1EFHEIDES. F/2l3 T
W ZEZ—DSCLEAN A =T RLA > Dig&1d. SCLIC
IV THERGEEIZS00Q MU ) AWMBICKYFY, HE
IZISL T, SDABLUSCLEBEFNICIEIAIEBATDZEET

=9, BIIERICE DT NRSA YV EOEEER/NAY
BICOTFIZIVANIRESNDEEEIL. NEBDY
OX~—=0&T705—2a— M BRNRICHIZ 5N ET,

Ew MEX
EZSCLYAZIVATIEYNDTF—hEnEanEd, SDA
FDOF—%513. SCL/SILZH/NA DEBEICh/=oTEEL
TWBRENLNBYFT, SCLANADEICSDANZE1L LT
BEIE. SIEESICAY XTI (ISTARTSKUSTOPSE A
DIEZESH),

STARTH K USTOPSH

NZHMERSTNTNEMES. SDABLUSCLIZ A KL
REZRI/NAIZBIET, VRIS STARTSR A%
BEI22&ICLOTEBIEZMILET, STARTERALIE.
SCLAY\A DIKRETSDAL Y A IO O—(ICBB I DI LT,
STOPZM&EIF. SCLAY \A DIKRETSDAL O — N5/ \A
ICBBIDIETT(R33), YVAY—MODSTARTSRH
ICEDT ICICY LU TEmxDBtah i@ nE 9, vAT—I3.
STOPEHZFEIT DI EICKIDOTEIEZR T LT, /Y%
FRLE 9, STOPERMDNHIICREPEATED STARTS M4
HERENIIBE. NRIITITA TDFRITBIET,

BFHASTOPS {4+

ZDICIE T —YEEADEBDIF R CSTOPRHZERH L
FIHN BIshEL T STARTREEBL/N\AD/NILZAT
STOPERHMNEELIISEEIIRHL I EA. EBICEES
TDHITIE. STARTRHAEEFUSCLD/NA D/NIVAN
TSTOPERHZEFLIGNTIZS !,

S

Sr P

LT
M

K34. START. STOP. BKXUREPEATED STARTSM4
SMBuslZIntel Corp. DFEIZETY,
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ZL—T7RLZ

ZL—=TT7RLRIE. 7TDDEMEY M MSB)EFRNICHL
FEV/EAAEYVNELTERINE T, ZDICDIBA.
ERI7EYRI0010000TT, HEJ/EAAEYNITZE
TYNLEBERL—TF7RLZ = 0x21). ICI3sREW
E—RISERESNE T, SERIJ/EBAAEYMNIOEEZY L
LIEEa(RL—T7RLZ = 0x20). ICIFERAHZHE—R
ICERESNZE T, 7RIS, STARTEEMETICICEE
SNDIBROEIDI/NANTT,

7o)y

7o/ )2y MACK)IZZOY IDIBEDE Y N ThHY.
ZDICHERLAAE—RDBE. T—IDE/NANDFRE%E
INIROTATTDIHICERLET(R3IL), BRID/ A K
DOSEICHINLUIZIES. ZOICIEYRY—H'ER T 29%EB
DoAY/ EIKICHI=DTSDAE IV I LET,
ACKEEER T2 EICEDT. F—HEEDERNZELE T
5TENTEFY, T—FEREDEEII. BERMT/NIZ

MAX98089
AT FAF—=F14FA—FV D,
FlexSound#&ifi A E

NED—THhdH\ LEIRTLBEDREICLOTE
ZWEY, TYERRICKBILICBEE. NAVIAY—I38(E
ZEHETLEY, COCHFHREWE—RDIFEIL. YRY—h
OBEBDIOYITFAVILDESDAZ T IV IOV LT T—%
DREZT7D/)YILET, BL2D/NA PDFEEIC,
NRY—|CEDTTO/ )y DhNRESN, T—FEEDRAT
HHEREICEWUE T, YRI—HZDICH DT —5DEiE
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10kQ
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AUDIO
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<>—— LRCLKST DOUTS?
DIGITAL AUDIO sooutsz (>
PORTT | >—— spinst JACKSNS |~ ]JACKSNS
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SDA INPUT
26 CONTROL — RECN/RXINN <]
o - SPKLP
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T ° | F—{ micp HPR ———,
st L
b * |
|— MIC2N
L ! HPSNS
— 1uF
/_\ | F—{ mavexmice -
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TSR TLEE W FL—2EZR/IRICHIZDZET.
FoTTO/REERZLUTICICRFERSA2EE I DDA
STENTEZT, BREOM. BAL: m)ldr = c/flCk>THE
Z5N, c=3x 10%m/s, f = WRORFEAKEH T,

F—T1 A EBIFPCBOABEICEHELT. ETDITZUR
TL—UICEDTCRFFSM S —ILRENDELSICLT
<IEE0, BEWICIE. PCBOREBEEAREIIEELT
TSR TL—ICERLT. MEME S —ILRETTDTL
7200,

AVF Y OESHIRBRBIS/ Y F I/ IV I =B
HICEERI O, ZNEFBLTESICRFYEZS65HD
ZEEFBETT, A—H—ICLDT. BEIT10pF~20pF
DOIAVFUoYHMBBEORFAR¥CEEIRZRLET,
NSDIAVTF U EANEFICERETDIET, RF/AX
EMRMICT S VRNE T U NTDIENTEZT, N
SOAVTUHHBEMICHKETDHICIE. TR
TL—A\DOO—A 2 E—F VR ARA VT ZADIRE
HWMETY, YIIZOE7IIRFERETIETDICEELLN
feh. IS URTL—UADEHKICIITEBRIY VA0
E7EFERLENTLES 0,

2=k PYTIov YT =R
FINAZDEBICHE b SN T )Y /Ry THR/INRIC
MxOENDZEERIETDEHIC. IRXTDLORZYD
BENRTLTHBICESHDN = 1IZERELTLES 0,
R38IZ. FINARDRY— TV To—4 2 2DBERL
F9, ICELP YN D TDBEIT. BEHIZSHDN = 0
[CERELTLZE 0N

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 0x46
5 Load coefficients 0x52 to OxC9
6 Configure mixers 0x22 to 0x2D
7 Configure gain and volume controls O0x2E to Ox3E
8 Configure miscellaneous functions 0x47 to 0x4B
9 Enable desired functions 0x4C, 0x50
10 Set SHDN = 1 0x51
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S, AFUH0EIR. ERLIET7To14NeE—X
PIOEBORAE—HD—RRICZEDINVTZEELET,
EMIMEEICE DWTINFIATDO Y F o9& RBIRLTL
=0

ADAVFoY

AAIVFUHECNE. ICOSAVAIDAHA 2V E—
FUZDEEEICEDT. ANT7FOTESHSDC/NA
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MAX98089
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E—5 2 XZ0ERELILIBE. /N\A/XAT71)L5D-3dB
RIIRHLTEZASNET,

B 1

WREBLDERHENERMEY Bf 398h T ELLEDED
ICCNZEEIRLTLES Y\, BEZRSICTDIEHIC,
FINAOTIVIBRIEEDENEERMOFAEFOD
TUTRFERLTES L, B2V oAV TIOYDLD
BEWBERMZF DIV T UYIE. BEARMTEAN
BATDRANICLEDAREMNHIE T,
Fr—IRTOAVTUHDER
EEDOMEEZRIRTD/IHIC. ESRAMTOOMQMUTOIY
T RERLTLES L BESROES IV T U
3. Fr—URUTOHEAERERINRISNZE Y, 1FEA
EORARKEDOEZIVIAVT T, ZOESROBEH
ICBELEY, ReEEEIChIOTERSDMEEZRIR
IBICIE. XTREEBHEDI VT U HZRIRL TS0,

f3dB

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

MAXIn SPEP
MAX98089  spk_N

BEem

A

M42. # 73> DD T To54 hE—XT 1LY
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(CINECTPOBICHEH I D)7 54 2 JAV T T DB,
Fr—IRTOHABERICEELET, BHVNSTED
5a. THRBEBREESZRMIDT/NAIADENNIER
hn, HABEDERTICDEAVNET, 7207
TUTDEZEERSEDIET, Fr—IRTDOHENER
ZhDREFTRLSEDIENTEEY, 1TUFLALETI,
WEBR A v F DA ARREIMI T F ¥ —2R T 74
DESRASZEHINCEI KT,

#]40. KERDIHF

MAX98089
AT FAF—=F14FA—FV D,
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FH—URYTDR—IL KA F oY
(HPVSSAZHPGNDIZ /N1 /Y2 L. HPVDD#ZAHPGNDIZ
INAINZTBYR—IV RV F 2 DEEESRIE. HPVSS
BEUHPVDDOU Y FILICBEFELET, 17
DEEEASHZZEICEOTHEAY Y ARSI LET,
BtfIC. ESREETEEEEICEDTY Y TILEHNIER
DEHHEDS LET, BAHALAIUAENSZTLTIE,
SN N BREEERTHIENTEET,

FKEF Dl F
FA0IC, B TOVIZEABLENEEDICOIHRFD
B mAERLEY,

NAME CONNECTION NAME CONNECTION
SPKRP Unconnected INBA1 Unconnected
SPKRVDD Always connect INA2/MICEXTN Unconnected
SPKLVDD Always connect LRCLKS2 Unconnected
SPKLP Unconnected MCLK Always connect
RECN/RXINN Unconnected SDINS2 AGND
HPVDD Unconnected RQ 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
LRCLKS1 Unconnected DVDDS2 DVDD
HPSNS AGND DVDD 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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BNZEMRIESNE T,
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CIPECINDOBEIDA T HIFTEDRIJICDEL ICELE
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B DER/IMEICE DTRIEEDA 505 R =i/ MNRICHI X
TLES W RE—HHEAIC T/ YR EFERT DIES
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INTISYRLATIN, BEUHEYIO—RETOT7
ANZBBTBBIDT T — 3 DB, BOVITE
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0.21mm

44, MAX98089EWYDWLPR— LA TIE

BE
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=5—7&'J—=)l
+38(Pb) 7 ') —/RoHS#E#/ Sy r—2 &R L F T,
*BEP = TORR—= R/ R
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NYT—I(RE)
BHO/NN YT —HEIBIREL 0TV R/XY— (7Y T M) idjapan.maxim-ic.com/packages =SB LT /S0, BB, /Sy —2

d—RICEEND[+]. [#]. 23 T-1IFROHSH IR ZER LIcEDTLLBUE A, /T —CRES/N YT —CZDEHDICEETD
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COMMON DIMENSIONS EXPOSED PAD VARIATIONS
CusTow P PKG. DEPOPULATED 02 E2 o
- CODES LEADS MIN. | NOM. | MAX. | MIN. | NOM. | MAX. | REV. C
PKG 3L 77 4L 48L 77 48L 707 56L 7x7 S I w550270 4852550 ¢ 70285 -
sywaoL | M. [ vow. [ max. | M. [ now. [ max. [ mn. [nom. [ wax. | win. [om. [wax. [ mn [row [usx. | [77-3 |- 4552.70| 4.85| 2.55|2.70] 285
A | 0.70] 0.75{ 0.80] 0.70] 0.75]0.80 [0.70 [ 0.75]0.80 [ 0.70 [0.75 [ 0.80 [ 0.70 [0.75 [0.80 | [T4477-2 |- 4.55|4.70] 4.85| 4.55] 4.70| 4.85| wkkD—1
Al 0 |0.02[0.05| 0 0.02][0.05| 0 0.02]{0.05] 0 |0.02]{0.05| 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|5.1015.25/4.95/5.10|5.25| -
b |0.25/0.30|0.35]0.20] 0.25|0.30 [0.20 | 0.25]0.30 | 0.20 |0.25 | 0.30 | 0.15 [0.20 | 0.25 | |T4B77=4 |- 5.40|5.50|5.60|5.40|5.50|5.60| —
D 6.90]7.00]7.106.90[7.00]7.10 [6.90[7.00]7.10 [6.90[7.00 | 7.10 [6.90[7.00 [7.10| [T4877=6 |- 5.40/5.50/5.60| 5.4015.50/5.60| -
E_ |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 |= 4951510525 4.95/51015.25| —
e 0.65 BSC. 0.50 BSC. 0.50 BSC. 0.50 BSC. 0.40 BSC. TAB7TIM—1 |~ 5:40|5.50/5.60]| 5.40|5.50|5.60| —
" Toml - T = Toml =1 —Tozsl =1 = Toml =T —Toml - T - | [He7mm=s |- 5.405.50| 5.60] 5.40| 5.50| 5.60| —
TA877MN—8 |— 5.40|5.50|5.60] 5.40| 5.50| 5.60| —
L |o.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
T487IN-8 |- 5.405.50|5.60] 5.405.50|5.60] -
N 32 44 48 44 = T5677-1 |- 5.405.50|5.60] 5.40]5.50| 5.60] -
ND 8 n 12 10 14 T5677MN—1 |- 5.40|5.50|5.60| 5.40[5.50[5.60] -
NE 8 n 12 12 14 T5677-2 |- 5.40|5.50|5.60| 5.40(5.50]5.60] —

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

ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
N IS THE TOTAL NUMBER OF TERMINALS.
THE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO JESD 95-1

SPP—012. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN
THE ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.

1.
2.
A
/A\ 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.

10.  WARPAGE SHALL NOT EXCEED 0.10 mm. /VI /J ‘I /VI

ﬁ 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.
—DRAWING NOT TO SCALE- | 21—0144 |/
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PIN 1 E
INDICATOR
1 |~ MARKING COMMON DIMENSIONS
Al 4 / N A | 0.64£0.05
Al 3 A1 | 0.19£0.03
AAAA | | [a2]o4s rer
5 }' A2, A3 | 0.025 BASIC
R b ©0.27+£0.03
[([0.05]S] \\ D1 | 2.40 BASIC
E1 | 3.20 BASIC
SIDE_VIEW SEE
NOTE 7 e |0.40 BASIC
N SD | 0.00 BASIC
TOP_VIEW SE | 0.00 BASIC
£l E c DEPOPULATED
e I_ ——|=—SE PKG. CODE MIN | MAX | MIN | MAX |BUMPS
! W633A3+1 3.76 | 3.80 | 3.26 | 3.30 | NONE
1
6l O d) 00QO0O0OG
FIOOOOHOOOO
! FO000 0000 * TOTFES:' | pitch is defined by terminal ter t t |
=) N . Terminal pitch is defined by terminal center to center value.
B @_@_@@%69— Tr b1 2. Outer dimension is defined by center lines between scribe lines.
ClOOO0OOQOOOO 3. All dimensions in millimeters.
4. Marking shown is for package orientation reference only.
310000 0000 l 5. Tolerance is £ 0.02mm unless specified otherwise.
AlOOOO OO OCH 6. All dimensions apply to PbFree (+) package codes only.
: 7. Front—side finish can be either Black or Clear.
123 456788 b
o WL /I
BOTTOM VIEW T
PACKAGE OUTLINE
63 BUMPS, WLP PKG. 0.4mm PITCH
APPROVAL DOCUMENT CONTROL NO.  [REV. | q
—DRAWING NOT TO SCALE— 21—0462 B A
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