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Absolute Maximum Ratings

(Voltages with respect to AGND, unless otherwise noted.) HPSNS ... (VHPGND - 0.3V) to (VHpanD + 0.3V)
AVDD, DVDD, HPVDD........ccviiiiiiireiinenieene -0.3V to +2.2V HPL, HPR......ccooii (Vcpvss - 0.3V) to (Vcpypp + 0.3V)
SPKLVDD, SPKRVDD, DVDDIO ........ccccccevruenen. -0.3V to +6.0V RCVP/LOUTL........... (VspkLaND - 0.3V) to (VspkLypD * 0.3V)
DGND, HPGND, SPKLGND, SPKRGND............. -0.1V to +0.1V RCVN/LOUTR.......... (VspkLaND - 0.3V) to (VspkLypD * 0.3V)
CPVDD....ccoovieiiiiienee (VHPGND - 0.3V) to (VHPGND * 2.2V) SPKLP, SPKLN ........ (VspkLaND - 0-3V) to (VspkLvpD *+ 0.3V)
CPVSS ... (VHPGND - 2.2V) to (VHpanD * 0.3V) SPKRP, SPKRN ...... (VsPKRGND - 0.3V) to (VgpkrvDD * 0.3V)
CIN e (Vcpvss - 0.3V) to (VHpanD * 0.3V) JACKSNS ...t -0.3V to +6.0V
CAP. e (VHPGND - 0.3V) to (Vcpypp + 0.3V) Continuous Power Dissipation (Tp = +70°C)

MICBIAS ..ot -0.3V to (VgpkLvpD * 0.3V) WLP (derate 23.8mW/°C above +70°C).......ccccceceeriennenne 1.9W
REF, BIAS ..ot -0.3V to (Vaypp + 0.3V) TQFN (derate 35.7mW/°C above +70°C)..........cccccueeee 2.86W
MCLK, SDIN, SDA, SCL, TRQ....ccveeeerreeerenens -0.3V to +6.0V Operating Temperature Range............cccceeueee.. -40°C to +85°C
LRCLK, BCLK, SDOUT.......c.cceeruen. -0.3V to (Vpvppio *+ 0.3V) Storage Temperature Range..........ccccccceevnenne -65°C to +150°C

IN1, IN2, IN3, IN4, IN5, ING .......ocviiiiiiiiies -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 operation of the device at these
or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to absolute maximum rating conditions for extended periods may affect
device reliability.

Package Thermal Characteristics (Note 1)

Junction-to-Case Thermal Resistance (8,¢c) Junction-to-Ambient Thermal Resistance (64)
TQFP s 1°C/W TQFP s 1°C/W

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer
board. For detailed information on package thermal considerations, refer to china.maximintegrated.com/thermal-tutorial.

Electrical Characteristics

(Vavbp = VHpvDD = Vpvpplio = 1.8V, Vpypp = 1.2V, VgpkLvDD = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) connected
between SPK_P and SPK_N. Rrcy = =, RLouT = =, RHp = =, Zgpk = . CReF = 2.2pF, Cpias = Cmicelas = 1HF, Ccin-cip =
Ccpvpp = Ccpyss = 1THF. Ay_micPRE_ = Av_MICPGA_ = Av_LINEPGA = 0dB, Ay_apcLvL = Av_ADCGAIN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay_mixGAIN = 0dB, AV_RCV = Ay _| ouT =Av_Hp =Av_spPk = 0dB. fycLk = 12.288MHz, f rcLk = 48kHz, MAS =
0, 20-bit source data. Ta = Tpn to Tmax Unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
POWER SUPPLY
VsPKkLVDD: VSPKVDD: | 5 g 37 55
VSPKRVDD
Guaranteed b
Supply Voltage Range PgRR (Note 33; VavbDs VHPVDD 1.65 1.8 2 \%
VpvbDD 1.08 1.2 1.98
VpvDDIO 1.65 1.8 3.6
Full-duplex 8kHz | /Analog 1.94 35
mono, receiver | Speaker 0.73 2
output Digital 0.97 1.2
DAC playback | Analog 1.45 2
48kHz stereo,
Total Supply Current (Note 4) lvbD headphone Speaker 0 0.005 mA
outputs Digital 1.04 1.3
DAC playback Analog 0.91 2.4
48kHz stereo, Speaker 2.18 3
speaker outputs Digital 1.05 13
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Electrical Characteristics (continued)
(Vavbb = VHPvDD = Vpvbpio = 1.8V, Vpypp = 1.2V, VspkLvbD = VsPKRVDD = VsPkvDD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and
RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) connected
between SPK_P and SPK_N. Rrgy = e, R ouT = =, Ryp = =2, Zgpk = . CReF = 2.2F, Cpjas = CmicBlas = 1HF Ccin-cip =
CcpvbD = Ccpvss = 1HF. Ay micPRE. = Av_MICPGA_ = Av_LINEPGA = 0dB, Ay apcLvL = Av_abccaiN = 0dB, Ay pacLvL =

Av_DACGAIN = 0dB, Ay mixGAIN = 0dB, AV_RCV =Ay | ouT =Av_Hp =Ay_spk = 0dB. fycLk = 12.288MHz, fL rcLk = 48kHz, MAS

MAX98090
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0, 20-bit source data. Ta = TN to Timax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX [UNITS
REF Voltage 1.25 \%
BIAS from resistive division (BIAS_MODE 0.90
= O) '
BIAS Voltage \%
BIAS from bandgap 0.78
(BIAS_MODE = 1) '
Analog 1 10
Shutdown Supply Current (Note 4) Tp=+25°C Speaker 1 5 MA
Digital 2.1 20
Shutdown to Full Operation 10 ms
DIFFERENTIAL INPUT (ANALOG MICROPHONE) TO ADC RECORD PATH
fg = 48kHz, MODE = 1 (FIR audio), 97 dB
A-weighting filter applied
Dynamic Range (Note 5) DR
fg = 8kHz, MODE = 0 (IIR voice),
A-weighting filter applied 90 96 dB
Av_MICPRE = 20dB, V|N = 90mVRys, 82 75
f = 1kHz,
Total Harmonic Distortion + Noise | THD+N | AY_MIGPRE = 0d8, Vin = 300mVRus, 91 dB
Av_micpRrE = 30dB, 73
VIN = 28.5mVRus, f= 1kHz
Common-Mode Rejection Ratio CMRR  |f=217Hz, V|N_cm = 100mVp_p 59 dB
Vavpp = 1.65V to 2.0V,
input referred 40 57
P’\(I)V\t/eréSuppIy Rejection Ratio PSRR f=217Hz 78 dB
(Note 3) VRIPPLE = 100mVp.p, [T - 78
input referred
f = 10kHz 77
MODE =0
(voice) 8kHz 22
1kHz, 0dB input, '(V'QDE) TG?(H 11
; - ; voice z
Path Phase Delay highpass filter disabled ms
measured from analog | MODE = 1
input to digital output (music) 8kHz 4.5
MODE = 1 08
(music) 48kHz ’
Maxim Integrated "



Electrical Characteristics (continued)

(Vavbp = VHpvDD = Vpvpplio = 1.8V, Vpypp = 1.2V, VgpkLvpD = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) connected
between SPK_P and SPK_N. Rrcy = =, RLouT = =, Ryp = e, Zgpk = . CReF = 2.2pF, Cpias = Cmicelas = 1HF, Ccin-c1p =
Ccpvbp = Ccpyss = 1THF. Ay_micPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay_apcLvL = Av_ADCGAIN = 0dB, Ay pacLvL =
Ay paccaiN = 0dB, Ay mixgaiN = 0dB, AV_RCV =Ay LouT =Av Hp =Av spk = 0dB. fycLk = 12.288MHz, f rcLk = 48kHz, MAS =
0, 20-bit source data. Ta = Tpn to Tmax Unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

MAX98090
BIRINFEL A= B IS AR A =S

PARAMETER SYMBOL CONDITIONS MIN TYP MAX |UNITS
Gain Error DC accuracy 1 6.2 %
DIFFERENTIAL (ANALOG MICROPHONE) PREAMP and PGA
Full-Scale Input Av micpre = 0dB 1 VRMS
PA_EN[1:0] = 01 0
Microphone Preamplifier Gain Av_micprE | (Note 6) PA_EN[1:0] = 10 19 20 21 dB
PA_EN[1:0] = 11 29 30 31
Microphone Level Adjust Gain PGAM_[4:0] = 0x00 19 20 21
PGAp : Av_micpaa | (Note 6) — dB
(PGA) PGAM_[4:0] = 0x14 0
. All gain settings, measured at IN_
MIC Input Resistance RIN_MIC (measured single-ended) 28 50 kQ
MICROPHONE BIAS
ILoAD = TmA, MBVSEL[1:0] = 00 2.1 2.2 2.3
ILoaAD = TmA, MBVSEL[1:0] = 01 2.3 2.4 25
MICBIAS Output Voltage VMICBIAS Vv
ILoAD = TmA, MBVSEL[1:0] = 10 2475 257 2.7
ILoAD = TmA, MBVSEL[1:0] = 11 2.7 2.8 2.9
. ILoAD = TmMA to 2mA, WLP +0.085 +0.5
Load Regulat v
oad megriaton MBVSEL(1:0] = 00 TQFN 0085 075 |
Line Regulation Z%F(’)KLVDD =28V 10 5.5V, MBVSEL[1:0] +0.01 +1 mv
f=217Hz, VRippLE (SPKLVDD) = 70
100mVp._p
Ripple Rejection dB
f=10kHz, VRIPPLE (SPKLVDD) = 75
100mVp_p
_ A-weighted, f = 20Hz to 20kHz 7.4 HVRMS
Noise Voltage
f=1kHz 52.3 nVAHz,
SINGLE-ENDED (LINE) INPUT TO ADC PATH
Dynamic Range (Note 5) DR fj fd‘;?é';i’ dfi"g)CLK = 12.288MHz, MODE 98 dB
Total Harmonic Distortion + Noise THD+N | V|N =0.222VRps, f = 1kHz -85 -80 dB
SINGLE-ENDED (LINE) INPUT PGA
Full-Scale Input \Y 05 %
ull-Scale Inpu
P "™ Ay externAL = 6B, EXTBUF = 1 1 RMS
Maxim Integrated 12



Electrical Characteristics (continued)

(Vavbp = VHpvDD = Vpvpplio = 1.8V, Vpypp = 1.2V, VgpkLvpD = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) connected
between SPK_P and SPK_N. Rrcy = =, RLouT = =, Ryp = e, Zgpk = . CReF = 2.2pF, Cpias = Cmicelas = 1HF, Ccin-c1p =
Ccpvbp = Ccpyss = 1THF. Ay_micPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay_apcLvL = Av_ADCGAIN = 0dB, Ay pacLvL =
Ay paccaiN = 0dB, Ay mixgaiN = 0dB, AV_RCV =Ay LouT =Av Hp =Av spk = 0dB. fycLk = 12.288MHz, f rcLk = 48kHz, MAS =
0, 20-bit source data. Ta = Tpn to Tmax Unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

MAX98090
BIRINFEL A= B IS AR A =S

PARAMETER SYMBOL CONDITIONS MIN TYP MAX |UNITS
PGALIN = 0x0 18 20 215
PGALIN = 0x1 13 14 15
PGALIN = 0x2 2 4
Line Input Level Adjust Gain (PGA) | Ay_LINEPGA | (Note 6) PGALIN = 0x3 -1 +1 dB
PGALIN = 0x4 -4 -3 -2
oA =0 EE
Line Input Amplifier Gain Av_LINEAMP | Single-ended only 6 dB
Input Resistance RiNn 14 20 kQ
Feedback Resistance RINFB |Ta=+25°C 19 20 21 kQ
DIGITAL LOOP-THROUGH: RECORD OUTPUT TO PLAYBACK INPUT PATH
Dynamic Range (Note 5) DR ‘;3 fui?'é';i' dfi'\é')CLK = 12.288MHz, MODE 97 dB
Total Harmonic Distortion + Noise | THD+N qlg.ESLw;%TSMzc)‘g;éizi f('\lﬁfRU;; o) -83 72 dB
DAC PLAYBACK PATH TO RECEIVER AMPLIFIER PATH
Dynamic Range (Note 5) DR fg = 48kHz, fycLk = 12.288MHz 100 dB
Total Harmonic Distortion + Noise THD+N ]CR;;EH=Z’3§8UT = 20mW, -68 -58 dB
DIFFERENTIAL ANALOG INPUT TO RECEIVER AMPLIFIER PATH
Dynamic Range (Note 5) DR 90 96 dB
Total Harmonic Distortion + Noise THD+N -71 dB
VspkLvDD = 2.8V to 5.5V 68.4 80
2 iecti i f=217Hz 77
I(Dr\cl)(\)/\tlzr:;upply Rejection Ratio PSRR VeuppLe = 100mVe.s e — dB
f = 10kHz 69
RECEIVER AMPLIFIER (Note 7)
RRec = 32Q, f = 1kHz, THD < 1%, BIAS_ 97
MODE =0
Output Power Pout mwW
RRrec = 32Q, f = 1kHz, THD < 1%, BIAS_ 74
MODE = 1
Full-Scale Output Av RECPGA = 0dB (Note 8) 1 VRMS
Receiver Volume Control (PGA) Ay RecpPaa | (Notes 6 and 9) RCVLYOL = 0x00 63 il 595 dB
- RCVLVOL = 0x1F +7.2 +8 +8.75
Maxim Integrated 13



Electrical Characteristics (continued)

(Vavbp = VHpvDD = Vpvpplio = 1.8V, Vpypp = 1.2V, VgpkLvpD = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) connected
between SPK_P and SPK_N. Rrcy = =, RLouT = =, Ryp = e, Zgpk = . CReF = 2.2pF, Cpias = Cmicelas = 1HF, Ccin-c1p =
Ccpvbp = Ccpyss = 1THF. Ay_micPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay_apcLvL = Av_ADCGAIN = 0dB, Ay pacLvL =
Ay paccaiN = 0dB, Ay mixgaiN = 0dB, AV_RCV =Ay LouT =Av Hp =Av spk = 0dB. fycLk = 12.288MHz, f rcLk = 48kHz, MAS =
0, 20-bit source data. Ta = Tpn to Tmax Unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

MAX98090
BIRINFEL A= B IS AR A =S

PARAMETER SYMBOL CONDITIONS MIN TYP MAX [UNITS
+8dB to +6dB 0.5
] +6dB to +0dB 1
Volume Control Step Size 0dB to -14dB ) dB
(Note 9)
-14dB to -38dB 3
-38dB to -62dB 4
Mute Attenuation f=1kHz 87 97 dB
Output Offset Voltage Vos Ay REC =-62dB, Tp = +25°C +3 mV
Peak voltage,
A-weighted, Into shutdown -67
Click-and-Pop Level Kcp 32 samples dBV
per second, Out of shutdown -68
Ay Rec =0dB
i RL =32Q 500
Capacitive Drive Capability No ﬁluitalned L pF
oscillations R =< 100
DAC PLAYBACK PATH TO LINEOUT AMPLIFIER PATH
Dynamic Range (Note 5) DR fg = 48kHz, fjcLk = 12.288MHz 100 dB
Total Harmonic Distortion + Noise THD+N f= 1kHz, R oyt = 10k -86 -70 dB
(0.5VRs output level)
SINGLE-ENDED ANALOG INPUT TO LINE OUT AMPLIFIER PATH
Dynamic Range (Note 5) DR 98 dB
Total Harmonic Distortion + Noise | THD+N ||~ 1kHz Riout = 10k2 -86 dB
(0.5VRMs output level)
Vspk vpD = 2.8V to 5.5V 60 74
_ iecti i f=217Hz 74
z\?;\t/:r;upply Rejection Ratio PSRR dB
VRippLE = 100mVp_p |f=1kHz 74
f = 10kHz 73
LINE OUT AMPLIFIER (Note 7)
Full-Scale Output (Note 8) 0.707 VRMS
Line Output Amplifier Gain Av LOUTAMP -3 dB
Maxim Integrated 14
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Electrical Characteristics (continued)

(Vavbp = VHpvDD = Vpvppio = 1.8V, Vpypp = 1.2V, VspkLvbb = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) connected
between SPK_P and SPK_N. Rrgy = =, RLouT = =, RHp = <, Zgpk = «. CReF = 2.2F, Cpjas = CmicBias = 1MF, Ccin-cip =
Ccpvbb = Ccpvss = THF. Ay_MmicPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Av_apcLvL = Av_ADCGAIN = 0dB, Ay _pacLvL =
Av_DACGAIN = 0dB, Ay_mixGaIN = 0dB, AV_RCV =Ay | ouT =Av_Hp =Ay_spk = 0dB. fycLk = 12.288MHz, f ik = 48kHz, MAS =
0, 20-bit source data. Ta = TN to Tmax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX |UNITS
Line Output Volume RCV_VOL = 0x00 -63 -61 -59.5
A Notes 6 and 9 dB
Control (PGA) v_Loutpea (Notes 6 and 9) RCV_VOL = 0x1F +7.2 +8 +8.75
8dB to 6dB 0.5
) 6dB to 0dB 1
Volume Control Step Size 0dB to -14dB 5 dB
(Note 9)
-14dB to -38dB 3
-38dB to -62dB 4
Mute Attenuation f=1kHz 87 97 dB
i R = 1kQ 500
Capacitive Drive Capability No ﬁluitalned LOUT pF
oscillations RLOUT = ® 100
DAC PLAYBACK PATH TO SPEAKER AMPLIFIER PATH
Dynamic Range (Note 5) DR 91 dB
Total Harmonic Distortion + Noise THD+N  |f= 1kHz, Poyt = 200mW, Zgpy = 8Q + 73 dB
68uH, fmcLk = 12.288MHz
SPKL to SPKR and SPKR to SPKL,
Crosstalk PouT = 640mW, = 1kHz -104 dB
Output Noise 27 MVRMS
DIFFERENTIAL ANALOG INPUT TO SPEAKER AMPLIFIER PATH
Dynamic Range (Note 5) DR Output referenced to 2Vrps 91 dB
. . . f = 1kHz, PoyT = 200mW, R
Total Harmonic Distortion + Noise THD+N Zspk = 802 + 68uH 73 dB
Output Noise 28 MVRMS
VSPK_VDD= 2.8V to 5.5V 50 80
o iecti i f=217Hz 68
Power-Supply Rejection Ratio PSRR dB
(Note 3) VRIPPLE = 100mVp_p f=1kHz 67
f = 10kHz 61
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Electrical Characteristics (continued)

(Vavbb = VHPVDD = VpvDDIO = 1.8V, VpypD = 1.2V, VspkLvDD = VSPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) connected
between SPK_P and SPK_N. Rrcy = e, R ouT = *, RHp = e, Zgpk = . CReF = 2.2uF, Cpjas = CmicBlas = 1HF, Ccin-c1p =
Ccpvbp = Ccpyss = THF. Av_micPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay_apcLvL = Av_ADCGAIN = 0dB, Ay paciLvL =
A\/ DACGAIN = 0dB, A\/ MIXGAIN = 0dB, AV_RCV = AV LOUT = AV HP = AV SPK = 0dB. fMCLK =12.288MHz, fLRCLK = 48kHz, MAS =
0, 20-bit source data. Ta = TN to Tmax unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

MAX98090
BIRINFEL A= B IS AR A =S

PARAMETER | SYMBOL CONDITIONS | MIN TYP MAX |UNITS
SPEAKER AMPLIFIER (Note 7)
Vspk_vDD = 5.0V 1400
f=1kHz, THD+N |Vspk vpD = 4.2V 1000
=1%, Zspk = T
80 + 68uH, WLp | YSPK_VDD = 3.7V 780
package Vspk_vpD = 3.3V 600
\Y, =3.0V 500
Output Power PouTt SPK_VDD mwW
Vspk_vDD = 5.0V 1800
f=1kHz, THD+N |Vgpk vDD = 4.2V 1250
=10%, Zgpk = - _
8Q + 68uH, WLP | YSPK_vDD = 3.7V 970
package Vspk_vpD = 3.3V 760
VSPK_VDD =3.0v 620
Vspk_vpD = 5.0V 2600
f=1kHz, THD+N |Vgpk vpp = 4.2V 1800
=1%, ZspK = o
40 + 33uH, WLP Vspk_vpp = 3.7V 1400
package Vspk_vpD = 3.3V 1050
\Y, =3.0V 850
Output Power PouTt SPK_VDD mwW
Vspk_vDD = 5.0V 3200
f= 1kHz, THD+N |Vspk vDD = 4.2V 2200
= 10%, Zgpk = o
40 + 33uH, WLP Vspk_vpD = 3.7V 1700
package Vspk_vpD = 3.3V 1350
VSPK_VDD =3.0v 1100
Full-Scale Output Ay_spk = +6dB (Note 8) 2 VRMS
Speaker Output Amplifier Gain Av_SPKAMP +6 dB
SPVOLL = 0x00 -51 -48 -44.5
Speaker Volume Control (PGA) Ay spkpaa | (Notes 6 and 9) dB
- SPVOLR = O0x1F 13 14 15
14dB to 9dB 0.5
. +9dB to -6dB 1
Volume Control Step Size 6dB to -14dB 5 dB
(Note 9)
-14dB to -32dB 3
-32dB to -48dB 4
Mute Attenuation f=1kHz 76 84 dB
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Electrical Characteristics (continued)

(VAvDD = VHPVDD = Vbvbplo = 1.8V, Vpypp = 1.2V, VspkLvbD = VsPKRVDD = VsPkvDD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) connected
between SPK_P and SPK_N. Rrcy = e, RLouT = *, Ryp = «, Zgpk = «. CReF = 2.24F, Cgjas = CmicBias = 1HF, Ccin-c1p =
Ccpvbp = Ccpvss = THF. Ay_MIcPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay_apcLvL = Av_ApcGaIN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay_mixGAIN = 0dB, AV_RCV =Ay | ouT =Av_Hp =Av_spk = 0dB. fycLk = 12.288MHz, f_ rcLk = 48kHz, MAS =
0, 20-bit source data. Ta = Ty to Tmax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)

MAX98090
BIRINFEL A= B IS AR A =S

PARAMETER SYMBOL CONDITIONS MIN TYP MAX |UNITS
Output Offset Voltage Vos Ay spPkpGA =-62dB, Tp = +25°C +0.5 +4 mV
Peak voltage,
A-weighted, Into shutdown -65
Click-and-Pop Level Kep 32 samples dBvV
per second, Out of shutdown -65
Av_gpk = 0dB
DAC PLAYBACK PATH TO HEADPHONE AMPLIFIER PATH
fg = 48kHz, Master or slave 102
Dynamic Range (Note 5) DR fmcLk = mode dB
12.288MHz Slave mode 94
f= 1kHZ, POUT = RHP =16Q -86 =77
Total Harmonic Distortion + Noise | THD+N | 10mW Ryp = 320 -88 dB
f = 1kHz, VoyT = 1"VRMS, RHp = 10kQ -88
f = 1kHz, V|N = -1dBFS, Ryp = 10kQ -105 dB
Crosstalk HPL to HPR and HPR to HPL, 104 dB
PouT = 5mW, f = 1kHz, Ryp = 32Q
Vavpp = VHpPvDD = 1.65V to 2.0V 70 80
Power-Supply Rejection Ratio f=217Hz 79
(Note 3) PSRR | VRippLE = 100mVp.p, f=1kHz 79 98
AV HP = 0dB
- f=10kHz 74
MODE = 0 (voice)
8kHz 2.2
1kHz, 0dB input, '1\"6?(35 = 0 (voice) 11
DAC Path Phase Delay highpass filter disabled ms
measured from digital | poDE = 1
input to analog output | (mysic) 8kHz 4.5
MODE = 1
(music) 48kHz 0.76
Gain Error 1 5 %
Channel Gain Mismatch 1 %
SINGLE-ENDED ANALOG INPUT TO HEADPHONE AMPLIFIER PATH
Dynamic Range (Note 5) Ay _LINE = 0dB Ay Hppga =0dB 101 dB
Total Harmonic Distortion + Noise THD+N | V|N =250mVRps, f=1kHz -80 dB
HPL to HPR and HPR to HPL,
Crosstalk PouT = 5mW, f = 1kHz, Ryp = 320 -94 dB
Maxim Integrated 17
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Electrical Characteristics (continued)

(Vavbp = VHpvDD = Vpvpplio = 1.8V, Vpypp = 1.2V, VgpkLvpD = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) connected
between SPK_P and SPK_N. Rrcy = =, RLouT = =, Ryp = e, Zgpk = . CReF = 2.2pF, Cpias = Cmicelas = 1HF, Ccin-c1p =
Ccpvbp = Ccpyss = 1THF. Ay_micPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay_apcLvL = Av_ADCGAIN = 0dB, Ay pacLvL =
Ay paccaiN = 0dB, Ay mixgaiN = 0dB, AV_RCV =Ay LouT =Av Hp =Av spk = 0dB. fycLk = 12.288MHz, f rcLk = 48kHz, MAS =
0, 20-bit source data. Ta = Tpn to Tmax Unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX |UNITS
Vavpp = VupvDD = 1.65V to 2.0V 40 60
Power-Supply Rejection Ratio f=217Hz 61
(Note 3) PSRR | VrippLe = 100mVpp, i o1 a®
Av_TOTAL = 0dB
f=10kHz 60
HEADPHONE AMPLIFIER (Note 7)
Rpyp = 16Q 20 40
Output Power Poutr |f=1kHz THD=1% mW
Ruyp = 32Q 30
Ryp = 16Q, Poyt = 10mW, f = 1kHz -88 -77
Total Harmonic Distortion + Noise THD+N = = dB
R|__|p 10kQ, VouTt = 1VRMS, 88
f=1kHz
Full-Scale Output AyHp = 0dB (Note 8) 1 VRMS
Headoh Vol Control (PGA) | A HPVOL_ = 0x00 -69 -67 -65 dB
eadphone Volume Contro
P V_HPPGA HPVOL_=0x1F | 25 3 35
+3dB to +1dB 0.5
+1dB to -5dB 1
Volume Control Step Size 5dB to -19dB 5 dB
(Note 9)
-19dB to -43dB 3
-43dB to -67dB 4
Mute Attenuation f=1kHz 110 dB
Ta = +25°C +0.5 +1
Output Offset Voltage Vos AV_HP = -67dB mV
Ta = TmiN to Tmax +3
i Rpyp = 32Q 500
Capacitive Drive Capability No .sus.talned HP pF
oscillations Ruyp = = 100
Peak voltage,
A-weighted, Into shutdown -73
Click-and-Pop Level Kcp 32 samples dBV
per second, Out of shutdown -73
AV_HP =-67dB
JACK DETECTION
MICBIAS enatled Vicains Viricoss Vincais
JACKSNS High Threshold VTH HIGH Vv
- . 0.80 x 0.95 x 0.98 x
MICBIAS disabled
VsPKLVDD VsPKLYDD VSPKLYVDD
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Electrical Characteristics (continued)

(Vavbp = VHpvDD = Vpvpplio = 1.8V, Vpypp = 1.2V, VgpkLvpD = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and
RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) connected
between SPK_P and SPK_N. Rrcy = =, RLouT = =, Ryp = e, Zgpk = . CReF = 2.2pF, Cpias = Cmicelas = 1HF, Ccin-c1p =
Ccpvbp = Ccpyss = 1THF. Ay_micPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay_apcLvL = Av_ADCGAIN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay_mixGAIN = 0dB, AV_RCV = Ay _| ouT =Av_Hp =Av_spPk = 0dB. fycLk = 12.288MHz, f rcLk = 48kHz, MAS =
0, 20-bit source data. Ta = Tpn to Tmax Unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX |UNITS
MICBIAS enabled Vna;gzl)/is Vha;::(ésl)/is Vn\(/)|.|::;|)/(xs
JACKSNS Low Threshold VTH_LOW Vv

0.06x  0.10x 0.17 x

MICBIAS disabled
VSPKLVDD VSPKLVDD VSPKLVDD

JACKSNS Sense Voltage Vsense | MICBIAS disabled VspKLVDD \Y

JACKSNS Strong Pullup Rgpu | MICBIAS disabled, JDWK = 0 1.9 2.4 2.7 kQ

Resistance

JACKSNS Weak Pullup Current lwpu | MICBIAS disabled, JDWK = 1 5 12 uA
JDEB = 00 25

JACKSNS Glitch Debounce Period |  tgL|TCH ms
JDEB = 11 200

Maxim Integrated 19



IR 2SS

MAX98090
BIRINFEL A= B IS AR A =S

(Vavbp = VHpvDD = VpvpbIo = 1.8V, Vpypp= 1.2V, VspkLvDD = VsPKRVDD = VspkvDD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line Output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) connected
between SPK_P and SPK_N. Rrcy = =, RLouT = =, RHp = =, Zgpk = . CReF = 2.24F, Cpias = CmicBlas = 1HF, Ccin-c1p =
CcpvbD = Ccpvss = THF. Ay MmICPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay apcLvL = Av_ADCGAIN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay mixcaIN = 0dB, Ay rcv =Av_LouT =Av_Hp =Ay_spk = 0dB. fycLk = 12.288MHz, f rcLk = 48kHz, MAS =

0, 20-bit source data. Tp = TN to Tmax unless otherwise noted. Typical values are at T = +25°C.) (Notes 2, 10)

PARAMETER SYMBOL CONDITIONS | MIN TYP MAX | UNITS
RECORD PATH LEVEL CONTROL
Record Level Adjust Range Av_apcLvL | AVL/AVR = OxF to 0xO (Note 6) -12 +3 dB
Record Level Adjust Step Size 1 dB
Record Gain Adjust Range Av_ADCGAIN | AVLG/AVRG = 0x0 to 0x3 (Note 6) 0 42 dB
Record Gain Adjust Step Size 6 dB
RECORD PATH VOICE MODE IIR LOWPASS FILTER (MODE = 0)
Ripple limit cutoff O)'(4f44
Passband Cutoff fPLp S Hz
-3dB cutoff 0.449
x fg
Passband Ripple f<fpLp -0.1 0.1 dB
0.47
Stopband Cutoff fsLp x fs Hz
Stopband Attenuation f>fg p 74 dB
RECORD PATH STEREO MUSIC MODE FIR LOWPASS FILTER (MODE = 1, DHF = 0, f| rcLk < 50kHz)
Ripple limit cutoff 0.43
x fg
0.48
Passband Cutoff feLp -3dB cutoff x fs Hz
-6.02dB cutoff 0-5
x fg
Passband Ripple f<fpLp -0.1 +0.1 dB
0.58
Stopband Cutoff fsLp x fs Hz
Stopband Attenuation f<fgLp 60 dB
RECORD PATH STEREO MUSIC MODE FIR LOWPASS FILTER (MODE = 1, DHF =1, fi rcLk > 50kHz)
Ripple Limit cutoff 0)'(2](08
Passband Cutoff fPLp 0 22 Hz
-3dB cutoff )
X fS
Passband Ripple f<fpLp -0.1 +0.1 dB
0.45
Stopband Cutoff fsLp xfs Hz
Stopband Attenuation f<fgLp 60 dB
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(Vavbp = VHpvDD = VpvbDIO = 1.8V, Vpypp= 1.2V, VspkLvDD = VsPKRVDD = VspkvDD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line Output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) connected
between SPK_P and SPK_N. Rrcy = =, RLouT = =, RHp = =, Zgpk = . CReF = 2.24F, Cpias = Cmicslas = 1HF, Ccin-c1p =
CcpvbD = Ccpvss = THF. Ay MICPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay apcLvL = Av_ADCGAIN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay mixcaiN = 0dB, Ay rcv =Av_LouT =Av_Hp =Av_spk = 0dB. fycLk = 12.288MHz, f rcLk = 48kHz, MAS =
0, 20-bit source data. Tp = TN to Tax unless otherwise noted. Typical values are at Tp = +25°C.) (Notes 2, 10)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
RECORD PATH DC-BLOCKING HIGHPASS FILTER
DC Attenuation | Ay apcrpr | AHPF =1 | 9 | B
RECORD PATH PROGRAMMALE BIQUAD FILTER
Preattenuator Gain Range -15 0 dB
Preattenuator Step Size 1 dB
Highpass filter 0'3328
High-frequency shelving filter ?(?2
S
Cutoff Frequency Lowpass filter O)'(szz Hz
Low-frequency shelving filter 0.0008
x fg
Peak filter 0.0008
x fg
Quality Factor Q Peak filter 10
DIGITAL SIDETONE: RECORD PATH TO PLAYBACK PATH (MODE = 0)
Sidetone Level Adjust Range Av sty | DVST = 0x1F to 0x01 -60.5 -0.5 dB
Sidetone Level Adjust Step Side 2 dB
= R i fg = 8kHz 1.8
Sidetone Path Phase Delay fIN 1KHZ.’ ful s.cale amplitude, | ms
highpass filter disabled fg = 16kHz 0.9
PLAYBACK PATH LEVEL CONTROL
Playback Path Attenuation Ay DAGLVL | DV = OXF to 0x0 (Note 6) 15 0 dB
Range -
Playback Path Attenuation Step
. 1 dB
Size
;f:;:c" Path Gain Adjust Av_DACGAIN | DVG =00 to 11 (Note 6) 0 18 dB
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(Vavbp = VHpvDD = VpvpDIO = 1.8V, Vpypp= 1.2V, VspkLvbD = VsPKRVDD = VspkvDD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line Output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) connected
between SPK_P and SPK_N. Rrcy = =, RLouT = =, RHp = o, Zgpk = . CReF = 2.2pF, Cgias = Cmicelas = 1HF, Ccin-c1p =
Ccpvbp = Ccpvss = 1HF. Ay MmICPRE_ = Av_MICPGA_ = Av_LINEPGA = 0dB, Ay apcLvL = Av_ADCGAIN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay mixcaiN = 0dB, Ay rev =Av_LouT =Av_Hp =Av_spk = 0dB. fiycLk = 12.288MHz, fi rgLk = 48kHz, MAS =

0, 20-bit source data. Tp = TN to Tax unless otherwise noted. Typical values are at Tp = +25°C.) (Notes 2, 10)

Playback Path Gain Adjust Step

Size 6 dB
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
PLAYBACK PATH VOICE MODE IIR LOWPASS FILTER (MODE = 0)
Ripple limit cutoff 0)'(4:8
Passband Cutoff fpLp 0 4581 Hz
-3dB cutoff ’
X fs
Passband Ripple f<fpLp -0.1 +0.1 dB
0.476
Stopband Cutoff fsLp x fs Hz
Stopband Attenuation (Note 11) f>fg p 75 dB
PLAYBACK PATH STEREO MUSIC MODE FIR LOWPASS FILTER (MODE = 1, DHF = 0, f_ rcLk < 50kHz)
Ripple limit cutoff 0.43
x fg
0.47
Passband Cutoff fpLp -3dB cutoff X fs Hz
-6.02dB cutoff 0.5
x fg
Passband Ripple f<fpLp -01 +0.1 dB
0.58
Stopband Cutoff fsLp X fs Hz
Stopband Attenuation (Note 11) f>fgLp 60 dB
PLAYBACK PATH STEREO MUSIC MODE FIR LOWPASS FILTER (MODE1 = 1, DHF = 1 for f_rcLk > 50kHz)
fpLp Ripple limit cutoff ?(?4
Passband Cutoff 0 381 Hz
-3dB cutoff '
x fg
Passband Ripple f<fpLp -01 +0.1 dB
0.477
Stopband Cutoff fsLp X fs Hz
Stopband Attenuation (Note 11) f<fgLp 60 dB
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(Vavbp = VHPVDD = VDvDDIO = 1.8V, VpypD= 1.2V, VspkLvDD = VSPKRVDD = VsPkvDD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line Output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) connected
between SPK_P and SPK_N. Rrcy = =, RLouT = =, RHp = e, Zgpk = . CReF = 2.2pF, Cgias = Cmicslas = 1HF, Ccin-cip =
Ccpvbpp = Ccpvss = THF. Ay MmICPRE_ = Av_MICPGA_ = Av_LINEPGA = 0dB, Ay apcLvL = Av_ADCGAIN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay mixcaIN = 0dB, Ay rev =Av_LouT =Av_Hp =Av_spk = 0dB. fycLk = 12.288MHz, fi roLk = 48kHz, MAS =
0, 20-bit source data. Tp = TN to Tmax unless otherwise noted. Typical values are at Ty = +25°C.) (Notes 2, 10)

PLAYBACK PATH DC-BLOCKING HIGHPASS FILTER

DC Attenuation DHPF =1 89 dB
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
PLAYBACK PATH DYNAMIC RANGE CONTROL
Gain Range 0 12 dB
Compression Threshold -31 0 dBFS
Expansion Threshold -66 -35 dBFS
Attack Time 0.0005 0.2 5
Release Time 0.0625 8 5
PLAYBACK PATH PARAMETRIC EQUALIZER
Number of Bands 7 Bands
Per Band Gain Range -12 +12 dB
Preattenuator Gain Range -15 0 dB
Preattenuator Step Size 1 dB
. i 0.0008
Highpass filter x fs
High-frequency shelving filter 0.02
x fg
Cutoff Frequency Lowpass filter O).(Of(;Z Hz
Low-frequency shelving filter 0.0008
x fg
Peak filter 0.0008
x fg
Quality Factor Q Peak filter 10
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(Vavbp = VHpvDD = Vpvppio = 1.8V, Vpypp = 1.2V, VspkLvbb = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (RHP) connected from HPL or HPR to GND. Speaker loads (Zgpk) connected
between SPK_P and SPK_N. Rrcy = =, RLouT = =, RHp = =, Zgpk = . CReF = 2.2pF, Cgias = Cmicslas = 1HF, Ccin-c1p =
Ccpvbpp = Ccpvss = THF. Ay MmICPRE_ = Av_MICPGA_ = Av_LINEPGA = 0dB, Ay apcLvL = Av_ADCGAIN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay mixcaIN = 0dB, Ay rev =Av_LouT =Av_Hp =Av_spk = 0dB. fycLk = 12.288MHz, fi rgLk = 48kHz, MAS =
0, 20-bit source data. Tp = TN to Tax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS | MIN TYP MAX | UNITS
MCLK
Input High Voltage ViH 1.26 \%
Input Low Voltage VIL 0.6 \%
Input Leakage Current i1y Vpvppio = 2.0V, Ta = +25°C -1 +1 MA
Input Capacitance 10 pF
SDIN, BCLK, LRCLK (Input)
Input High Voltage ViH 0.7x \%
Vbvbbio
Input Low Voltage VL 0.3x \Y
Vbvbbio
Input Hysteresis 100 mV
Input Leakage Current i1y hL Vpvppio = 3.6V, Ta = +25°C -1 +1 MA
Input Capacitance 10 pF
BCLK, LRCLK, SDOUT (Output)
Output High Voltage Vou loH = 3MA VD_V(')DE'O v
Output Low Voltage VoL loL =3mA 0.4 \%
Vpvppio = 2.0V, Ta = +25°C, )
Input Leakage Current gy h high-impedance state 1 +1 MA
SDA, SCL (Input)
Input High Voltage VIH 0.7x \%
VbvbbpIo
Input Low Voltage VL 0.3x \Y
Vbvbbio
Input Hysteresis 100 mV
Input Leakage Current gy h VpvppIio = 2.0V, Ta = +25°C -1 +1 MA
Input Capacitance 10 pF
SDA, IRQ (Output)
0.2 x
Output Low Voltage V V| =1.65V, Ipq = 3mA \%
p g oL DVDDIO OH VDVDDIO
Output High Current lon Vpvppio = 1.65Y, IoL = 3mA 1 MA
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(Vavbb = VHpvDD = Vpvbpio = 1.8V, Vpypp = 1.2V, Vspkivbb = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (RHP) connected from HPL or HPR to GND. Speaker loads (Zgpk) connected
between SPK_P and SPK_N. Rrcy = =, RLouT = =, RHp = o, Zgpk = . CReF = 2.2pF, Cgias = Cmiceias = 1HF Ccin-c1p =
Ccpvpp = Ccpvss = THF. Ay MmICPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay apcLvL = Av_ADCGAIN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay mixcaIN = 0dB, Ay rev =Av_LouT =Av_Hp =Av_spk = 0dB. fycLk = 12.288MHz, fi rgLk = 48kHz, MAS =
0, 20-bit source data. Ta = TN to Tmax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)

PARAMETER | SYMBOL CONDITIONS | MIN TYP MAX | UNITS
DIGITAL MICROPHONE DATA (DMD) INPUT
Input High Voltage ViH 0.65x \%
VbvpbpIo
Input Low Voltage VIL 0.35x \Y
Vbvbbio
Input Hysteresis 100 mV
Input Leakage Current iHs L Vpvppio = 2.0V, Ta = +25°C -25 +25 MA
Input Capacitance 10 pF
DIGITAL MICROPHONE CLOCK (DMC) OUTPUT
Output High Voltage VOH loH = 3mA VAgaD i v
Output Low Voltage VoL loL =3mA 0.4 \%
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(Vavbb = VHpvpD = Vpvbppio = 1.8V, Vpypp= 1.2V, VspkLvbbd = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) connected
between SPK_P and SPK_N. Rrcy = =, RLouT = °°, Ryp = =, Zgpk = «. CRgF = 2.2uF, Cgjas = CmicBias = 1HF, Ccin-c1p =
Ccpvbb = Ccpvss = THF. Ay_MicPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Av_apcLvL = Av_ADCGAIN = 0dB, Ay _pacLvL =
Ay paccaIN = 0dB, Ay mixcaIN = 0dB, AV_RCV = Ay LouT =Av Hp =Av spk = 0dB. fmcLk = 12.288MHz, f_ rcLk = 48kHz, MAS
= 0, 20-bit source data. Tp = TN to Tpmax unless otherwise noted. Typical values are at Ta = +25°C.) (Notes 2, 10)

PARAMETER SYMBOL | CONDITIONS | MmN TYP MAX | UNITS
INPUT CLOCK CHARACTERISTICS

fg = 8kHz, voice mode filters

(MODE = 0) 2.048 60
MCLK Input Frequency fMOLK Ifﬂggikfﬁ’)mus'c mode filters 10 60 MHz
fg = 96kHz, music mode filters
(MODE = 1) 12.288 60
PSCLK =01 40 50 60
MCLK Input Duty Cycle %
PSCLK =10 or 11 30 70
Maximum MCLK Input Jitter 1 ns
LRCLK S le Rate (Note 12) f DAF =0 8 18 kH
ample Rate (Note z
P LRCLK TppF = 1 48 96
DAl LRCLK Average Frequency FREQ = 0x8 to OxF 0 0 o
0
Error (Note 13) FREQ = 0x0 -0.025 +0.025
8kHz sfgs< ATSkHz, OSR = 128
voice mode filters or 64 256 x fg

(MODE = 0), DHF = 0

8kHz < fg < 48kHz, OSR=128 | 256 xfg
music mode filters froLk
(MODE =1),DHF =0 |OSR =64 208 x fg

Minimum PCLK to LRCLK
Frequency Ratio

48kHz < fg < 96kHz,

music mode filters OSR =64 128 x fg

(MODE = 1), DHF =1
PLL Lock Time 2 7 ms
Maxmum LRCLK Input Jitter +100 ns
to Maintain PLL Lock
Soft-Start/Stop Time 10 ms
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(Vavbb = VHpvDD = Vpvppio = 1.8V, Vpypp = 1.2V, VgpkiLvbb = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and
RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) connected
between SPK_P and SPK_N. Rrcy = =, RLouT = =, Ryp = e, Zgpk = . CReF = 2.2pF, Cpias = Cmicelas = 1HF, Ccin-c1p =
Ccpvbpp = Ccpvss = 1HF. Ay MmICPRE_ = Av_MICPGA_ = Av_LINEPGA = 0dB, Ay apcLvL = Av_ADCGAIN = 0dB, Ay pacLvL =

Av_DACGAIN = 0dB, Ay mixGAIN = 0dB, Ay rcv = Ay LouT =Av_Hp = Ay _spk = 0dB. fycLk = 12.288MHz, fi gLk = 48kHz, MAS =
0, 20-bit source data. Tp = TN to Tiax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS | MIN TYP MAX | UNITS
DIGITAL AUDIO INTERFACE TIMING CHARACTERISTICS
BCLK Cycle Time tBCLK Slave mode 80 ns
BCLK High Time tBCLKH Slave mode 20 ns
BCLK Low Time tBCLKL Slave mode 20 ns
E;:‘;;;LRCLK Rise and tr, tf Master mode, C|_ = 15pF 5 ns
SDIN to BCLK Setup Time tsSETUP 20 ns
LRCLK to BCLK Setup Time tsyncsetr | Slave mode 20 ns
SDIN to BCLK Hold Time tHoLD 20 ns
LRCLK to BCLK Hold Time tsyncHoLD | Slave mode 20 ns
TDM =1 20
Minimum Delay Time from LSB TDM = 1, FSW = 1 20
BCLK Falling Edge to High- t Master mode ns
Impedance gtateg ° HizouT TDM=1,FSW=0 20
TDM =0, DLY =1 20
;';gb’;mss'ggge‘l’gj to tsyneTx | C = 30pF, TDM = 1, FSW = 1 40 ns
TDM =1, BCLK 50
BCLK to SDOUT Delay teLKTX C = 30pF rising edge ns
TDM =0 50
TDM =1 -15 +15
Delay Time from BCLK to LRCLK tCLKSYNC Master mode TDM =0 to,g X ns
BCLK
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. tBCLK .
- > 3 ‘ :
BoLk R+ < 1 BCLK {BCLKH <—P>~—>BCLKL
o N/ N NS N\ wen [N
fCLKSYNG B> - | i SYNCSET | |
LRCLK 3 ; ‘ ] LRCLK 3 ; ‘ ]
(OUTPUT) ; X : i (INPUT) ; X ; ;
> < tHizouT fCLKTX - | <& thizouT toLkTX - -
SDOUT 1 — SDOUT ; —
outeun) 158 X HI-Z X wmsB X outpun) 18 X HI-Z X wmsB
1 SETUP | tHOLD | 1 1SETUP | tHOLD |
e e
SDIN : ? SDIN : ‘ :
(NpuT) 5B X X w8 X (NpuT) LS8 X X wmsB X
MASTER MODE SLAVE MODE

E1. 2SE4# 081 /F B (TDM = 0)

TDM SHORT MODE TIMING (fsw= 0)

‘ . tBCLK ‘
BoLk t,:_,f 42“ R 3 tBCLKH e——s-r— tBCLKL
(OUTPUT) \ / ‘ \ \ (OUTBF’?JI:FI; —\_/—\_/—\_/—\_/—
fCLKSYNC —s lw— | —mi le—ICLKSYNC ] ISYNCSET rt—»- <—— tSYNCHOLD :
LRCLK 1 o N i 1 1 a\ ‘
: : | LRCLK : / : |
W“’“”—ﬂ 1 (OUTPUT) — .
tHizouT —- - tOLKTX —»= -— ; tHizouT —~ e toLKTX —- }
SDOUT : oy : ‘ ~\ :
; - : SDOUT ‘ X ‘ X
outPuT) __1SB X HI-Z X wmss X X oo 1sB X HI-Z X wmss X

PSETUP | tHOLD ! ! tHOLD | tSETUP !
P P

SDIN ™ o5 vse ) 1 SDIN LSB wse ) | 1
(INPUT) X X X X (NPUT) X X X X
MASTER MODE SLAVE MODE

TDM LONG MODE TIMING (fsw = 1)

'« 1BCLK ‘
tF— e 1R tBCLKH rt——-~a—=1 tBCLKL

BCLK ' ' i :
oureoy N/ \ / R (OUTBP%LTf N S S

<—> tENDSYNC —> H'—KCLstNci : :
LRCLK Ay v 3
(OUTPUT) P\ /i :

LRCLK ——\—/ :
(OUTPUT) : : : :

tHI-ZOUT—Pi -— tsynCTX —» <— —» <— t:CLKTX tHl-ZOUT—H - tsyneTx —> <— — = {CLKTX
SDOUT 3 ‘ o SpouT ‘ ‘ N/
ouTPuUT) 5B X HI-Z X mse X | X oureur) LB X Hi-Z X w8 X X
i tSETUP | tHOLD “tsETUP | tHOLD !
-~ —
SDIN 1 1 SDIN 1 ‘
(npUT) 1B X X wmss X X (NpuT) LB X X wmss X X
SLAVE MODE SLAVE MODE

E2. TDM Z 575 O 57 S =B /7 B(TDM = 1, BCl = 1)
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(Vavbb = VHPvDD = Vpvppio = 1.8V, Vpypp = 1.2V, Vspkivbb = VSPKRVDD = VspkvDD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and
RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (RHP) connected from HPL or HPR to GND. Speaker loads (Zgpk) connected
between SPK_P and SPK_N. Rrcy = e, RLouT = =, RHp = =, Zgpk = . CReF = 2.24F, Cpias = Cmicslas = 1HF, Ccin-c1p =
Ccpvbpp = Ccpvss = 1HF. Ay MmICPRE_ = Av_MICPGA_ = Av_LINEPGA = 0dB, Ay apcLvL = Av_ADCGAIN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay mixcaIN = 0dB, Ay rev =Av_LouT =Av_Hp =Av_spk = 0dB. fyicLk = 12.288MHz, fi rgLk = 48kHz, MAS =
0, 20-bit source data. Tp = TN to Tiax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS | MIN TYP MAX | UNITS
12C TIMING CHARACTERISTICS
Serial Clock Frequency fscL ::;La;;:]eed by SCL pulse width low 0 400 kHz
Bus Free Time Between STOP t 13 s
and START Conditions BUF ' H
Hold Time (Repeated) START
Condition tHD,STA 0.6 HS
SCL Pulse-Width Low tLow 1.3 Ms
SCL Pulse-Width High tHIGH 0.6 Ms
Setup Time for a Repeated START t 06 s
Condition SU.STA ’ H
Rpy = 475Q, Cg = 100pF, 400pF 0 900
Data Hold Time tHD,DAT Transmitting 0 900 ns
Receiving 0
Data Setup Time tsu,DAT 100 ns
- . ) 20+0.1
SDA and SCL Receiving Rise Time R (Note 14) X Cg 300 ns
- ) 20+0.1
SDA and SCL Receiving Fall Time te (Note 14) X Cg 300 ns
- ) Rpy =475Q, Cg = 100pF to 400pF 20+ 0.1
SDA Transmitting Fall Time te (Note 14) X Cg 250 ns
Setup Time for STOP Condition tsu,sTo 0.6 Ms
Bus Capacitance Ca g-}r:zranteed by SDA transmitting fall 400 oF
Pulse Width of Suppressed Spike tsp 0 50 ns
S uyas GV S
i 3 i i A H i
: —» - : U STA B i | tUr
tLow suoar o [EBDSTA el wtp . ‘
| — + <&ty paT ' ' i lsusm;&wi
THD,STA»? f - * * *
tR tF
START CONDITION REPEATED START STOP START
CONDITION CONDITION  CONDITION

3. PCE O FE
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(Vavbp = VHpvpD = Vpvppio = 1.8V, Vpypp = 1.2V, VgpkLvpb = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) connected
between SPK_P and SPK_N. Rrcy = =, RLouT = =, RHp = =, Zgpk = . CReF = 2.24F, Cpias = Cmicslas = 1HF, Ccin-c1p =
CcpvbD = Ccpvss = THF. Ay MICPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay apcLvL = Av_ADCGAIN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay mixcaiN = 0dB, Ay rcv =Av_LouT =Av_Hp =Av_spk = 0dB. fycLk = 12.288MHz, f rcLk = 48kHz, MAS =
0, 20-bit source data. Tp = TN to Tax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS | MIN TYP MAX | UNITS
DIGITAL MICROPHONE TIMING CHARACTERISTICS
MICCLK = 000 frPcLk/2
MICCLK = 001 fpcLk/3
MICCLK =010 f 14
DMC Frequency fome PCLK MHz
MICCLK = 011 frcLk/5
MICCLK =100 fpcLK/6
MICCLK =101 frPcLK/8
DMD to DMC Setup Time tsu,mic Either clock edge 20 ns
DMD to DMC Hold Time tHp,MIC Either clock edge 0 ns

¢—— 1/fomc ——»

1 tHomiC tsuMiC!
D
: 'tHp,mic ; tsumic

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

B4 HFEmNFE

Note 2: The MAX98090 is 100% production tested at Tp =+25°C. Specifications over temperature limits are guaranteed by design.

Note 3: BIAS derived from a bandgap reference (BIAS_MODE = 1).

Note 4: Analog supply current = AVDD + HPVDD, speaker supply current = SPKLVDD + SPKRVDD, and digital supply current =
DVDD + DVDDIO.

Note 5: Dynamic range measurements are performed with the EIAJ method (a -60dBFS output signal at 1kHz, A-weighted and nor-
malized to 0dBFS; f = 20Hz — 20kHz).

Note 6: Gain measured relative to the 0dB setting.

Note 7: Performance measured using DAC Inputs, unless otherwise stated.

Note 8: Full-scale analog output with 0dB of programmable gain, and a 0dBFS DAC input amplitude, a 1VRmg differential analog
input amplitude, or a 0.5VR\s single-ended analog input amplitude.

Note 9: Performance measured using an analog input to amplifier output path.

Note 10: Digital filter performance is invariant over temperature and production tested at Tp = +25°C.

Note 11: The filter specification is accurate only for synchronous clocking modes (integer MCLK to LRCLK ratio).

Note 12: f rcLk may be any rate in the indicated range. Asynchronous and non-integer fpcLk/fLRcLK ratios can exhibit some full-
scale performance degradation compared to synchronous integer ratios.

Note 13: In master-mode operation, the accuracy of the MCLK input proportionally determines the accuracy of the sample clock rate.

Note 14: Cp is in pF.
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=%
RS
(Vavbp = VHpvDD = VpvDDIO = 1.8V, VpypDp = 1.2V, VgpkLvDD = VSPKRVDD = VspkvDD = 3.7V, slave mode operation.)
DYNAMIC
DEVICE MODE AND lavop | lupvop | Ibvop | lovopio |lspk_vbp | POWER | "o\~
CONFIGURATION (mA) | (mA) | (mA) (mA) (mA) (mW) (dE)

DIGITAL AUDIO INPUT TO PLAYBACK PATH TO HEADPHONE OUTPUT (MUSIC FILTERS)

Stereo DAC Playback to Headphone Output
fmcLk = 12.288MHz, fg = 48kHz, 20-bit, music 1.39 1.28 1.04 0.02 0.00 6.05 102
filters, R_oap = 32Q

Stereo DAC Playback to Headphone Output
fmcLk = 12.288MHz, fg = 48kHz, 20-bit, music 0.94 0.51 1.02 0.02 0.00 3.84 99
filters, RLoap = 32Q, low power mode

Stereo DAC Playback to Headphone Output
fmcLk = 12.288MHz, fg = 48kHz, 20-bit, music
filters, RLoaDp = 32Q, dynamic range control
enabled

1.39 1.28 1.1 0.02 0.00 6.14 102

Stereo DAC Playback to Headphone Output
fvcLk = 12.288MHz, fg = 48kHz, 20-bit, music 1.39 1.28 1.65 0.02 0.00 6.78 102
filters, RLoaD = 32Q, parametric equalizer enabled

Stereo DAC Playback to Headphone Output
fmcLk = 12.288MHz, fg = 96kHz, 20-bit, music 1.39 1.28 1.17 0.02 0.00 6.21 102
filters, RLoaDp = 32Q

Stereo DAC Playback to Headphone Output
fmcLk = 13MHz, fg = 44.1kHz, 20-bit, music filters, 1.40 1.29 1.00 0.02 0.00 6.03 102
RLoaDp = 32Q

Stereo DAC Playback to Headphone Output
fmcLk = 13MHz, fg = 44.1kHz, 20-bit, music filters, 0.96 0.51 1.00 0.02 0.00 3.85 99
RLoaD = 32Q, low power mode
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(Vavbp = VHpvDD = VpvDDIO = 1.8V, VpypDp = 1.2V, VgpkLvDD = VSPKRVDD = VspkvDD = 3.7V, slave mode operation.)

DEVICE MODE AND
CONFIGURATION

lavbD
(mA)

lupvDD
(mA)

IbvbD
(mA)

Ibvbpio
(mA)

Ispk_vDD
(mA)

POWER
(mW)

DYNAMIC
RANGE
(dB)

DIGITAL AUDIO INPUT TO PLAYBACK PATH TO H

EADPHONE OUTPUT (VOICE FILTERS)

Stereo DAC Playback to Headphone Output
fmcoLk = 13MHz, fg = 8kHz, 16-bit, voice filters,
RLOAD =32Q

1.35

1.28

0.89

0.02

0.00

5.81

101

Stereo DAC Playback to Headphone Output
fmcoLk = 13MHz, fg = 8kHz, 16-bit, voice filters,
RLoaD = 32Q, low power mode

0.91

0.51

0.89

0.02

0.00

3.62

98.5

Mono DAC Playback to Headphone Output
fmcoLk = 13MHz, fg = 8kHz, 16-bit, voice filters,
RLoap =32Q

0.78

0.69

0.82

0.02

0.00

3.64

101

Mono DAC Playback to Headphone Output
fmcLk = 13MHz, fg = 8kHz, 16-bit, voice filters,
RLoaD = 32Q, low power mode

0.56

0.30

0.82

0.02

0.00

2.55

98.5

Stereo DAC Playback to Headphone Output
fmcLk = 13MHz, fg = 16kHz, 16-bit, voice filters,
RLoap =32Q

1.35

1.28

0.94

0.02

0.00

5.87

99

Stereo DAC Playback to Headphone Output
fmcLk = 13MHz, fg = 16kHz, 16-bit, voice filters,
RLoaD = 32Q, low power mode

0.91

0.50

0.94

0.02

0.00

3.68

97

DIGITAL AUDIO INPUT TO PLAYBACK PATH TO S

PEAKER OUTPUT

Stereo DAC Playback to Speaker Output
fmcLk = 12.288MHz, fg = 48kHz, 20-bit, music
filters, RLoaDp = 8Q, L oap = 68uH

1.10

0.00

1.04

0.02

2.18

11.47

91

Stereo DAC Playback to Speaker Output
fmcLk = 12.288MHz, fg = 48kHz, 20-bit, music
filters, RLoap = 8Q, L_oaDp = 68uH, low power
mode

0.91

0.00

1.03

0.02

2.18

10.93

91

Mono DAC Playback to Speaker Output
fmcLk = 12.288MHz, fg = 48kHz, 20-bit, music
filters, R_LoaD = 8Q, LLoap = 68uH

0.65

0.00

0.90

0.02

6.36

91

Mono DAC Playback to Speaker Output
fmcLk = 12.288MHz, fg = 48kHz, 20-bit, music
filters, RLoap = 8Q, LLoaDp = 68uH, low power
mode

0.51

0.00

0.90

0.02

6.09

91

Stereo DAC Playback to Speaker Output
fmcLk = 12.288MHz, fg = 96kHz, 20-bit, music
filters, RLoap = 8Q, L oaDp = 68uH

1.21

0.00

0.02

2.18

11.61

91

Stereo DAC Playback to Speaker Output

RLoaD =8Q, L oap = 68uH

fmcLk = 13MHz, fg = 44.1kHz, 20-bit, music filters,

1.21

0.00

1.06

0.02

2.18

11.50

91
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(Vavbp = VHpvoD = Vbvopio = 1.8V, Vpypp = 1.2V, VspkLvpb = VspkRVDD = VspkvpD = 3.7V, slave mode operation.)

DEVICE MODE AND
CONFIGURATION

lavbD
(mA)

lupvDD
(mA)

IbvbD
(mA)

Ibvbpio
(mA)

IsPK_vDD
(mA)

POWER
(mW)

DYNAMIC
RANGE
(dB)

ANALOG AUDIO LINE INPUT TO DIGITAL RECORD PATH O

UTPUT

Stereo Differential Line Input to Record Path
fmcLk = 12.288MHz, fg = 48kHz, 20-bit, music
filters

3.09

0.00

1.38

0.02

0.00

7.19

98

Stereo Differential Line Input to Record Path
fmcLk = 12.288MHz, fg = 48kHz, 20-bit, music
filters, low power mode

1.97

0.00

1.39

0.02

0.00

5.21

98

Stereo Differential Line Input to Record Path
fmcLk = 12.288MHz, fg = 48kHz, 20-bit, music
filters, Digital Biquad Filter Enabled

3.10

0.00

1.46

0.02

0.00

7.30

98

Mono Differential Line Input to Record Path
fmcLk = 12.288MHz, fg = 48kHz, 20-bit, music
filters

1.86

0.00

1.10

0.02

0.00

4.65

98

Stereo Single-Ended Line Input to Record Path
fmcLk = 12.288MHz, fg = 48kHz, 20-bit, music
filters

3.19

0.00

1.35

0.02

0.00

7.33

97

Stereo Single-Ended Line Input to Record Path
fmcLk = 12.288MHz, fg = 48kHz, 20-bit, music
filters, low power mode

2.02

0.00

1.35

0.02

0.00

5.24

97

Stereo Single-Ended Line Input to Record Path
fmcLk = 13MHz, fg = 8kHz, 16-bit, voice filters

2.90

0.00

0.90

0.02

0.00

6.28

98

Stereo Single-Ended Line Input to Record Path
fmcLk = 13MHz, fg = 8kHz, 16-bit, voice filters
low power mode

1.73

0.00

0.90

0.02

0.00

4.20

97
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(Vavbp = VHpvDD = VpvDDIO = 1.8V, VpypDp = 1.2V, VgpkLvDD = VSPKRVDD = VspkvDD = 3.7V, slave mode operation.)

DEVICE MODE AND
CONFIGURATION

IavDD
(mA)

lupvDD
(mA)

IpvbD
(mA)

IbvbpIO
(mA)

IsPK_vDD
(mA)

POWER
(mW)

DYNAMIC
RANGE
(dB)

ANALOG MICROPHONE INPUT TO DIGITAL RECORD PATH

OUTPUT

(MUSIC FILTERS)

Stereo Analog Microphone Input to Record Path
fmcLk = 12.288MHz, fg = 48kHz, 20-bit, music
filters

3.50

0.00

1.36

0.02

0.00

7.88

97

Stereo Analog Microphone Input to Record Path
fmcLk = 12.288MHz, fg = 48kHz, 20-bit, music
filters, low power mode

2.22

0.00

1.38

0.02

0.00

5.65

97

Mono Analog Microphone Input to Record Path
fmcLk = 12.288MHz, fg = 48kHz, 20-bit, music
filters

2.02

0.00

1.05

0.02

0.00

4.90

97

Mono Analog Microphone Input to Record Path
fmcLk = 12.288MHz, fg = 48kHz, 20-bit, music
filters, low power mode

1.35

0.00

1.08

0.02

0.00

3.74

97

ANALOG MICROPHONE INPUT TO DIGITAL RECORD PATH

OUTPUT

(VOICE F

ILTERS)

Stereo Analog Microphone Input to Record Path
fmcLk = 13MHz, fg = 8kHz, 16-bit, voice filters

3.20

0.00

0.91

0.02

0.00

6.81

99

Stereo Analog Microphone Input to Record Path
fmcLk = 13MHz, fg = 8kHz, 16-bit, voice filters
low power mode

1.93

0.00

0.92

0.02

0.00

4.57

98

Mono Analog Microphone Input to Record Path
fmcLk = 13MHz, fg = 8kHz, 16-bit, voice filters

1.87

0.00

0.82

0.02

0.00

4.35

99

Mono Analog Microphone Input to Record Path
fmcLk = 13MHz, fg = 8kHz, 16-bit, voice filters
low power mode

1.20

0.00

0.83

0.02

0.00

3.18

98

Stereo Analog Microphone Input to Record Path
fmcLk = 13MHz, fg = 16kHz, 16-bit, voice filters

3.26

0.00

0.02

0.00

7.16

98

Stereo Analog Microphone Input to Record Path
fmcLk = 13MHz, fg = 16kHz, 16-bit, voice filters
low power mode

1.98

0.00

0.02

0.00

4.91

97

Mono Analog Microphone Input to Record Path
fmcLk = 13MHz, fg = 16kHz, 16-bit, voice filters

1.90

0.00

0.94

0.02

0.00

4.54

98

Mono Analog Microphone Input to Record Path
fmcLk = 13MHz, fg = 16kHz, 16-bit, voice filters
low power mode

1.23

0.00

0.94

0.02

0.00

3.35

97
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BRI FE(4E)

(Vavbp = VHpvDD = VpvDDIO = 1.8V, VpypDp = 1.2V, VgpkLvDD = VSPKRVDD = VspkvDD = 3.7V, slave mode operation.)

DYNAMIC
DEVICE MODE AND lavop | lupvop | Ibvop | lovopio |lspk_vbp | POWER | "o\~
CONFIGURATION (mA) (mA) (mA) (mA) (mA) (mW) (dB)

ANALOG AUDIO INPUT DIRECT TO DIGITAL RECORD PATH OUTPUT

Stereo Differential Input Direct to Record Path

fmcLk = 12.288MHz, fg = 48kHz, 20-bit, music 2.85 0.00 1.39 0.02 0.00 6.76 99
filters

Stereo Differential Input Direct to Record Path

fmcLk = 12.288MHz, fg = 48kHz, 20-bit, music 1.84 0.00 1.39 0.02 0.00 4.98 98
filters, low power mode

Mono Differential Input Direct to Record Path

fmcLk = 12.288MHz, fg = 48kHz, 20-bit, music 1.61 0.00 1.08 0.02 0.00 4.20 99
filters

Mono Differential Input Direct to Record Path

fvcLk = 12.288MHz, fg = 48kHz, 20-bit, music 1.09 0.00 1.09 0.02 0.00 3.29 98
filters, low power mode

ANALOG AUDIO INPUT TO ANALOG AUDIO OUTPUT

Stereo Single-Ended Line Input to Headphones 112 242 0.00 0.00 0.00 6.34 99
(RLoaD = 32Q)

Mono Single-Ended Line Input to Headphones 072 157 0.00 0.00 0.00 341 99
(RLoaD = 32Q)

Stereo Differential Line Input to Headphones 107 126 0.00 0.00 0.00 419 100
(RLoaD = 32Q)

Stereo Differential Line Input to Speaker Output

0.36 0.00 0.00 0.00 2.08 8.34 91

(RLoAD = 8Q, LLoaD = 68uH)

Mono Differential Line Input to Speaker Output

0.31 0.00 0.00 0.00 1.04 4.42 91

(RLoAD = 8Q, L oap = 68pH)

Stereo S_lngle-Ended Line Input to Line Output 076 0.00 0.00 0.00 074 412 99
(RLoaD = 10kQ)
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(Vavbp = VHpvDD = VpvDDIO = 1.8V, VpypDp = 1.2V, VgpkLvDD = VSPKRVDD = VspkvDD = 3.7V, slave mode operation.)

DEVICE MODE AND
CONFIGURATION

lavbD
(mA)

lupvDD
(mA)

IbvbD
(mA)

Ibvbpio
(mA)

Ispk_vDD
(mA)

POWER
(mW)

DYNAMIC
RANGE
(dB)

FULL-DUPLEX AUDIO OPERATION

Mono Full Duplex: Analog Microphone Input
to Record Path and DAC Playback to Receiver
Output

fmcLk = 13MHz, fg = 8kHz, 16-bit, voice filters,
RLoap = 32Q

2.67

0.00

0.95

0.02

0.73

8.61

REC: 99
PB: 100

Mono Full Duplex: Analog Microphone Input
to Record Path and DAC Playback to Receiver
Output

fmcLk = 13MHz, fg = 8kHz, 16-bit, voice filters,
RLoaD = 32Q, low power mode

1.94

0.00

0.95

0.02

0.73

7.31

REC: 99
PB: 98

Mono Full Duplex: Analog Microphone Input to
Record Path and DAC Playback to Headphone
Output

fmcLk = 12.288MHz, fg = 48kHz, 20-bit, music
filters, R_oap = 32Q

2.69

0.69

1.22

0.02

0.00

7.51

REC: 97
PB: 102

Mono Full Duplex: Analog Microphone Input to
Record Path and DAC Playback to Headphone
Output

fmcLk = 12.288MHz, fg = 48kHz, 20-bit, music
filters, R_oaD = 32Q, low power mode

1.80

0.30

1.24

0.02

0.00

5.26

REC: 97
PB: 99

Mono Full Duplex: Analog Microphone Input to
Record Path and DAC Playback to Headphone
Output

fmcLk = 13MHz, fg = 8kHz, 16-bit, voice filters,
RLoaDp = 32Q

2.54

0.69

0.95

0.02

0.00

6.93

REC: 99
PB: 102

Mono Full Duplex: Analog Microphone Input to
Record Path and DAC Playback to Headphone
Output

fmcLk = 13MHz, fg = 8kHz, 16-bit, voice filters,
RLoaD = 32Q, low power mode

1.66

0.30

0.96

0.02

0.00

4.67

REC: 99
PB: 99

Stereo Full Duplex: Analog Microphone Input to
Record Path and DAC Playback to Headphones
fmcLk = 13MHz, fg = 8kHz, 16-bit, voice filters,
RLoaDp = 32Q

4.44

1.28

0.02

0.00

11.54

REC: 99
PB: 102

Stereo Full Duplex: Analog Microphone Input to
Record Path and DAC Playback to Headphones
fmcoLk = 13MHz, fg = 8kHz, 16-bit, voice filters,
RLoaD = 32Q, low power mode

2.73

0.51

0.02

0.00

7.18

REC: 99
PB: 99
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SRV T (E4FIE

(Vavbp = VHpvDD = Vpvppio = 1.8V, Vpypp = 1.2V, VspkLvbb = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) con-
nected between SPK_P and SPK_N. Rrcy = e, RLoyuT = o0, RHp = =, Zgpk = «. CReF = 2.24F, Cgjas = Cmiceias = 1MF, Ccin-c1P
= Ccpvbp = Ccpvss = 1uF. Ay_micPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay_apcLvL = Av_ADCGAIN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay_mixGAIN = 0dB, Ay_rcv =Av_LouT =Av_Hp =Av_spk = 0dB. fycLk = 12.288MHz, fi rci K = 48kHz, MAS =
0, 20-bit source data. Ta = TN to Tmax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)

ANALOG MICROPHONE INPUT TO ADC RECORD PATH OUTPUT

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 T T T TTITT 5 0 LBLBLLLLLLL B E 0 T 1T T 1T B
10 | fmcLK = 13MHz s 10 | fmcLK = 13MHz S 10} fMoLK = 12.288MHz s
fLRCLK = 8kHz g fLRCLK = 44.1kHz g fLRCLK = 48kHz g
-20 | ViN=707mVRmS E 20 FViN=707mVRums 2 -20 | Vin=707mVRMS =
30 | Av_mic =0dB . Av_mic =0dB 30} Av_mic =0dB
g CiN=10pF g 30 [cw=1ouF g CiN=10pF
o -40 o o -40
= = -40 =
= 50 = = 50
3 g 2
= = =
-70 -70
-80 -0 -80
-90 L -80 - -90 =
-100 -90 -100
10 100 1k 10k 10 100 1k 10k 100k 10 100 1k 10k 100k
FREQUENCY (Hz) FREQUENCY (Hz) FREQUENCY (Hz)
TOTAL HARMONIC DISTORTION PLUS TOTAL HARMONIC DISTORTION PLUS TOTAL HARMONIC DISTORTION PLUS
NOISE vs. FREQUENCY (MIC TO ADC) NOISE vs. FREQUENCY (MIC TO ADC) NOISE vs. FREQUENCY (MIC TO ADC)
0 T T 11T IR = 0 T TTTTIT 8 0 T T g
10 b fmoLK = 12.288MHz = 10 | MoLK=13MHz s 10 | Mok =13MHz =
fLRCLK = 96kHz 5 fLRCLK = 8kHz g fLRCLK = 8kHz g
-20 | Vin=707mVRms E 20 | ViN=70.7mVRuMS ES 20 | ViN=224mVRuvs :
_ x| Av_mic = 0dB _ 30 | Av_mic=+20dB _ 39 | Av_mic =+30dB
g Cin=10pF s Cin="10pF 3 Cin="10pF
o -40 o -40 o -40
= = =
E 50 £ 50 g 50
= = =
’jo_: -60 .jr:_: -60 .jr:_: -60
-70 -70 -70
-80 -80 -80 =
v
-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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(Vavbp = VHpvDD = Vpvppio = 1.8V, Vpypp = 1.2V, VgpkLvpb = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) con-
nected between SPK_P and SPK_N. Rrcy = e, RLoyT = *°, RHp = =, ZgpK = «. CreF = 2.2uF, Cgjas = Cmicsias = 1HF, Ccin-c1P
= Ccpvbp = Ccpvss = 1HF. Ay_mIcPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay_apciLvL = Av_ADcGAIN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay_mixcAIN = 0dB, Ay_rcv =Av_LouT =Av_Hp =Av_spk = 0dB. fiycik = 12.288MHz, fi rck = 48kHz, MAS =
0, 20-bit source data. Tp = TN to Tax unless otherwise noted. Typical values are at T = +25°C.) (Note 2)

MAX98090

ANALOG MICROPHONE INPUT TO ADC RECORD PATH OUTPUT (CONTINUED)

GAIN vs. FREQUENCY (MIC TO ADC)

IAX98090 toc07

5 T T T TTTTT
4 | fmcLk = 13MHz
fLROLK = 8kHz
3 I VIN=707mVRMS
o s | Av_mic =0dB
= Cin=10pF
g 1
a
g 0
E
(o'
S 2
3
4
-5
10 100 1k

FREQUENCY (Hz)

INBAND OUTPUT SPECTRUM,
-3dBFS INPUT (MIC TO ADC)
20 T T T
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@ -2 Av_mic = 0dB
= CiN = 10uF
o 40
()
E -60
=
= 80
=
& -100
jun )
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-160
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COMMON-MODE REJECTION
RATIO vs. FREQUENCY (MIC TO ADC)
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(VAvDD = VHPVDD = Vbvpplio = 1.8V, Vpypp = 1.2V, VspkLvbD = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) con-
nected between SPK_P and SPK_N. Rrcy = e, RLoyT = *°, RHp = =, Zgpk = «. CRefF = 2.2uF, Cgj|as = Cmiceias = 1MF, Ccin-c1P
= Ccpvbb = Ccpvss = 1WF. Av_micPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay_apcLvL = Av_ADcGAIN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay _MixGAIN = 0dB, Ay rcv =Av_LouT =Av_Hp =Av_spk = 0dB. ficLk = 12.288MHz, f rcLk = 48kHz, MAS =
0, 20-bit source data. Ta = TN to Tmax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)
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MAX98090
BIRINFEL A= B IS AR A =S

(Vavbp = VHpvDD = Vpvppio = 1.8V, Vpypp = 1.2V, VgpkLvpb = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) con-
nected between SPK_P and SPK_N. Rrcy = *, RLoyT = °°, RHp = =, ZgpK = «. CrefF = 2.2uF, Cgjas = Cmicsias = 1HF, Ccin-c1P
= Ccpvbp = Ccpvss = 1HF. Ay_mIcPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay_apciLvL = Av_aDcGAIN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay_mixGAIN = 0dB, Ay_rcv =Av_LouT =Av_Hp =Av_spk = 0dB. fiycik = 12.288MHz, fi rc k = 48kHz, MAS =
0, 20-bit source data. Tp = TN to Tiax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)
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(Vavbp = VHpvDD = Vpvppio = 1.8V, Vpypp = 1.2V, VspkLvbb = VsPKRVDD = Vspkvpb = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) con-
nected between SPK_P and SPK_N. Rrcy = e, RLoyT = o, RHp = =, Zgpk = «. CReF = 2.24F, Cgjas = Cmiceias = 1MF, Ccin-c1P
= Ccpvpp = Ccpvss = 1HF. Ay_mIcPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay_apcLvL = Av_ADCGAIN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay_mixGAIN = 0dB, Ay_rcv =Av_LouT =Av_Hp =Av_spk = 0dB. fycLk = 12.288MHz, fi rcik = 48kHz, MAS =
0, 20-bit source data. Tpa = TN to Tmax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)
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(Vavbp = VHpvpD = Vpvppio = 1.8V, Vpypp = 1.2V, VspkLvpb = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) con-
nected between SPK_P and SPK_N. Rrcy = e, RLoyT = *°, RHp = =, Zgpk = «. CReF = 2.2uF, Cgjas = Cmiceias = 1HF, Ccin-c1P
= Ccpvpp = Ccpvss = 1HF. Ay_mIcPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay_apcLvL = Av_aDcGAIN = 0dB, Ay_pacLvL =
Av_DACGAIN = 0dB, Ay_mixGAIN = 0dB, Ay_rcv =Av_LouT =Av_Hp =Av_spk = 0dB. fiycLk = 12.288MHz, fi rc Kk = 48kHz, MAS =
0, 20-bit source data. Tp = TN to Tax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)
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(Vavbb = VHpPvDD = Vpvbpio = 1.8V, Vpypp = 1.2V, VspkLvbb = VsPKRVDD = VspkvDD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) con-
nected between SPK_P and SPK_N. RRrcy = =, RLouT = ¢, RHP = «, Zgpk = . CReF = 2.2uF, Cgias = CmicBias = 1UF, CciN-c1P
= CcpvpD = Ccpvss = 1UF. Ay micPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay apcLvL = Av_apcGaiN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay_mixGaIN = 0dB, Ay rcv =Av_LouT =Av_Hp =Ay_spk = 0dB. fiicLk = 12.288MHz, fi ek = 48kHz, MAS =
0, 20-bit source data. Ta = TN to Timax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)
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(Vavbp = VHPVDD = VYDVDDIO = 1.8V, VpypD = 1.2V, VspkLvDD = VSPKRVDD = VspkvDD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) con-
nected between SPK_P and SPK_N. Rrcy = e, RLoyT = =, RHp = *, Zgpk = *°. CRef = 2.2uF, Cgjas = Cmicsias = 1HF, Ccin-c1P
= Ccpvpp = Ccpvss = 1HF. Ay_micPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay_apcLvL = Av_ADCGAIN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay_mixGAIN = 0dB, Ay_rcv =Av_LouT =Av_HpP =Av_spk = 0dB. fycLk = 12.288MHz, fi gLk = 48kHz, MAS =
0, 20-bit source data. Ta = TN to Tmax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)
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(Vavbp = VHpvpD = Vpvpbio = 1.8V, Vpypp = 1.2V, VgpkLvpb = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and
RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) con-
nected between SPK_P and SPK_N. RRcy = e, RLoyT = °°, RHp = =, Zgpk = «. CReF = 2.2uF, Cgjas = Cmiceias = 1HF, Ccin-c1P
= Ccpvpp = Ccpvss = 1MF. Ay_mIcPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay_apciLvL = Av_aDcGaAIN = 0dB, Ay_pacLvL =
Av_DACGAIN = 0dB, Ay_mixGAIN = 0dB, Ay_rcv =Av_LouT =Av_Hp =Av_spk = 0dB. fiycLk = 12.288MHz, fi rc k = 48kHz, MAS =
0, 20-bit source data. Tp = TN to Tiax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)
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(Vavbb = VHpvDD = Vpvppio = 1.8V, Vpypp = 1.2V, VgpkLvpb = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) con-
nected between SPK_P and SPK_N. Rrcy = e, RLoyT = °°, RHp = =, Zgpk = «. CReF = 2.2uF, Cgjas = Cmiceias = 1HF, Ccin-c1P
= Ccpvpp = Ccpvss = 1HF. Ay_mIcPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay_apcLvL = Av_aDcGAIN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay_mixGAIN = 0dB, Ay_rcv =Av_LouT =Av_Hp =Av_spk = 0dB. fiycLk = 12.288MHz, fi rc Kk = 48kHz, MAS =
0, 20-bit source data. Tp = TN to Tax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)
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(Vavbp = VHPvDD = Vpvbpio = 1.8V, Vpypp = 1.2V, VspkiLvbb = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) con-
nected between SPK_P and SPK_N. Rrcy = ¢, RLouT = =, RHp = *, ZgpK = <. CRef = 2.2uF, Cgjas = Cmicsias = 1HF, Ccin-c1P
= CcpvpD = Ccpyss = 1UF. Ay_micPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay apcLvL = Av_ADcGAIN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay_mixGaIN = 0dB, Ay_rcv =Av_LouT =Av_Hp =Ay_spk = 0dB. fiycLk = 12.288MHz, fi rcLk = 48kHz, MAS =
0, 20-bit source data. Ta = TN to Tmax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)
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BLRY T (B4 (5E)

(Vavbb = VHpvpD = Vpvppio = 1.8V, Vpypp = 1.2V, VgpkLvpb = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) con-
nected between SPK_P and SPK_N. Rrcy = e, RLoyT = *°, RHp = =, Zgpk = «. CReF = 2.2uF, Cgjas = Cmiceias = 1HF, Ccin-c1P
= Ccpvpp = Ccpvss = 1HF. Ay_mIcPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay_apcLvL = Av_aDcGAIN = 0dB, Ay_pacLvL =
Av_DACGAIN = 0dB, Ay_mixGAIN = 0dB, Ay_rcv =Av_LouT =Av_Hp =Av_spk = 0dB. fiycLk = 12.288MHz, fi rc Kk = 48kHz, MAS =
0, 20-bit source data. Tp = TN to Tax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)
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BLRY T (B4 (5E)

(Vavbp = VHpvDD = Vpvpplio = 1.8V, Vpypp = 1.2V, VgpkLvpD = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) con-
nected between SPK_P and SPK_N. Rrcy = o, RLouT = *, RHp = =, ZgpK = «. CrefF = 2.2uF, Cgjas = Cmicsias = 1HF, Ccin-c1P
= CcpvpD = Ccpvss = THF. Ay_micPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay_apcLvL = Av_ADCGAIN = 0dB, Ay paclLvL =
Av_DACGAIN = 0dB, Ay_mixcAIN = 0dB, Ay_rcv =Av_LouT =Av_Hp =Av_spk = 0dB. fiycik = 12.288MHz, fi rcLk = 48kHz, MAS =
0, 20-bit source data. Tp = TN to Tiax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)
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(Vavbp = VHpvDD = Vpvppio = 1.8V, Vpypp = 1.2V, VspkLvbb = VsPKRVDD = Vspkvpb = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) con-
nected between SPK_P and SPK_N. Rrcy = e, RLoyT = o, RHp = =, Zgpk = «. CReF = 2.24F, Cgjas = Cmiceias = 1MF, Ccin-c1P
= Ccpvpp = Ccpvss = 1HF. Ay_mICPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay_apcLvL = Av_ADcGAIN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay_mixGAIN = 0dB, Ay_rcv =Av_LouT =Av_Hp =Av_spk = 0dB. fycLk = 12.288MHz, fi rcik = 48kHz, MAS =
0, 20-bit source data. Tp = TN to Tmax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)
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BLRY T {401 (5E)

(Vavbp = VHpvDD = Vpvppio = 1.8V, Vpypp = 1.2V, VspkLvbb = VsPKRvDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) con-
nected between SPK_P and SPK_N. Rrcy = e, RLoyT = o0, RHp = =, Zgpk = «. CReF = 2.24F, Cgjas = Cmiceias = 1MF, Ccin-c1P
= Ccpvbp = Ccpvss = 1uF. Ay_micPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay_apcLvL = Av_aDcGaAIN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay_mixGAIN = 0dB, Ay_rcv =Av_LouT =Av_Hp =Av_spk = 0dB. fycLk = 12.288MHz, fi rcik = 48kHz, MAS =
0, 20-bit source data. Ta = TN to Tmax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)
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(Vavbp = VHpvDD = Vpvppio = 1.8V, Vpypp = 1.2V, VgpkLvpD = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) con-
nected between SPK_P and SPK_N. Rrcy = e, RLoyT = *°, RHp = =, ZgpK = «. CreF = 2.2uF, Cgjas = Cmicsias = 1HF, Ccin-c1P
= Ccpvbp = Ccpvss = 1HF. Ay_mIcPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay_apciLvL = Av_aDcGAIN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay_mixGcAIN = 0dB, Ay_rcv =Av_LouT =Av_Hp =Av_spk = 0dB. fiycik = 12.288MHz, fi rck = 48kHz, MAS =
0, 20-bit source data. Tp = TN to Tiax unless otherwise noted. Typical values are at T = +25°C.) (Note 2)
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(Vavbp = VHpvpD = Vpvbpio = 1.8V, Vpypp = 1.2V, VgpkLvbbD = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) con-
nected between SPK_P and SPK_N. Rrcy = e, RLoyT = *°, RHp = =, Zgpk = . CreF = 2.2uF, Cgjas = Cmicsias = 1HF, Ccin-c1P

= CcpvpD = Ccpvss = 1UF. Ay mICcPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay apcLvL = Av_apcGaiN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay mixcaiN = 0dB, Ay rev =Av_LouT =Av_Hp =Av_spk = 0dB. fycLk = 12.288MHz, fi rgLk = 48kHz, MAS =

MAX98090
BIRINFEL A= B IS AR A =S

0, 20-bit source data. Tp = TN to Tax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)

DAC PLAYBACK PATH INPUT TO SPEAKER OUTPUT (CONTINUED)

EFFICIENCY vs. OUTPUT

POWER (DAC TO SPEAKER)
100 s
% — =
. 2
% ﬁ'ﬂ\ k\ H
70 Jf-78eK=8Q+ B8UH——70 40, a3uH ]
= 60
(&)
& 50
(=
E 4
30 VspK_voD = 4.2V
20 fmoLK = 12.288MHz _]
fLROLK = 48kHz
10 Av_sPkpGA = +80B ]
0 | |
0 05 1.0 15 20 25 30
OUTPUT POWER PER CHANNEL (W)
POWER-SUPPLY REJECTION RATIO
vs. FREQUENCY (DAC TO SPEAKER)
120 3
100 %
SPK_VDD =
_w NI A
S b N~
£ 60 OTHER SUPPLIES
: | L
40 Tt
fmMoLK = 12.288MHz
20 | fLRCLK = 48kHz
VRIPPLE = 100mVp-p
ZspK = 8Q + 68pH
[] Ll L] Ll Ll
10 100 1k 10k 100k

Maxim Integrated

FREQUENCY (Hz)

EFFICIENCY (%)

CROSSTALK (dB)

100
90
80
70
60
50
40
30
20

-100

-120

EFFICIENCY
POWER (DAC

vs. OUTPUT
TO SPEAKER)

X

IAX98090 toc91

(ZSPK =8Q + 68uH

— Z5PK = 4Q + 33uH—]

Vspk_vpp = 3.7V

fmcLk = 12.288MHz _|
fLRCLK = 48kHz

Av_sPkpGA =+8dB

0

0.25 050 0.75 1.00 1.25 150 1.75 2.00

OUTPUT POWER PER CHANNEL (W)

CROSSTALK vs. FREQUENCY
(DAC TO SPEAKER)

fmMeLK = 12.288MHz
fLROLK = 48kHz

Av_sPkpGaA = 0dB
ZspK = 8Q + 68pH

LEFT TO RIGHT

GHT TO
/
N~V

I\
(4
Y

10

100 1

k 10k

FREQUENCY (Hz)

MAX98090 toc94

100k

SUPPLY CURRENT (mA)

OUTPUT AMPLITUDE (dBV)

5.0
45
40
35
3.0
2.5
2.0
15
1.0
0.5

0

SUPPLY CURRENT vs. SUPPLY VOLTAGE
(DAC TO SPEAKER)

I I
| fMcLK = 12.288MHz
fLROLK = 48kHz
[~ Zspk = 8Q + 68uH

MAX98090 toc92

25 30 35

40

45

SUPPLY VOLTAGE (V)

INBAND OUTPUT SPEGTRUM,
-3dBFS INPUT (DAC TO SPEAKER)

50 5.

5

I
fMoLK = 12.288MHz |
fLROLK = 48kHz
Av_SPKpGA = -6dB |
ZspK = 8Q + 68uH

MAX98090 toc95

10

15 2

FREQUENCY (kHz)

0

53



BLRY T (B4 (5E)

(Vavbp = VHpvDD = Vpvppio = 1.8V, Vpypp = 1.2V, VspkLvbb = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) con-
nected between SPK_P and SPK_N. Rrcy = o, RLoyT = *°, RHp = =, ZgpKk = . CreF = 2.2uF, Cgjas = Cmicsias = 1HF, Ccin-c1P
= CcpvpD = Ccpvss = 1UF. Ay mICPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay apcLvL = Av_apcGaiN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay mixcaIN = 0dB, Ay rev =Av_LouT =Av_Hp =Av_spk = 0dB. fycLk = 12.288MHz, fi rgLk = 48kHz, MAS =

0, 20-bit source data. Ta = TN to Tiyax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)
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(Vavbp = VHPvDD = Vpvppio = 1.8V, Vpypp = 1.2V, VspkiLvbb = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and
RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) con-
nected between SPK_P and SPK_N. Rrcy = e, RLouT = o, RHp = =, Zgpk = «. CRefF = 2.2F, Cgjas = Cmiceias = 1UF, Ccin-c1P
= CcpvpD = Ccpvss = 1HF. Ay_MICPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay apcLvL = Av_ADCGAIN = 0dB, Ay pacLvL =

Av_DACGAIN = 0dB, Ay mixcAIN = 0dB, Ay rcv =Av LouT =Av_Hp = Ay _spk = 0dB. fiycLk = 12.288MHz, fi rcLk = 48kHz, MAS =
0, 20-bit source data. Ta = TN to Timax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)
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(Vavbb = VHpvDD = Vpvbpio = 1.8V, Vpypp = 1.2V, Vspkivbb = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) con-
nected between SPK_P and SPK_N. Rrcy = e, RLouT = o0, RHp = =, Zgpk = «. CRefF = 2.24F, Cgjas = Cmiceias = 1UF, Ccin-c1P
= Ccpvpp = Ccpvss = 1uF. Ay_micPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay_apcLvL = Av_aDCGAIN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay_mixGAIN = 0dB, Ay_rcv =Av_LouT =Av_HpP =Av_spk = 0dB. fiycik = 12.288MHz, fi rcLk = 48kHz, MAS =
0, 20-bit source data. Ta = TyiN to Tmax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)
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MAX98090
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(Vavbp = VHpvDD = Vpvbplio = 1.8V, Vpypp = 1.2V, VspkLvbb = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) con-
nected between SPK_P and SPK_N. Rrcyv = «, RLouT = =, RHp = =, Zgpk = <. CREF = 2.2uF, Cg|as = CmicBias = THF, CciN-C1P
= Ccpvbp = Ccpvss = 1HF. Ay_MICPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay_apcLvL = Av_aDcGAIN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay_mixGAIN = 0dB, Ay _rcv =Av_LouT =Av_Hp =Av_spk = 0dB. fmcLk = 12.288MHz, fi rgLk = 48kHz, MAS =
0, 20-bit source data. Tp = TN to Tmax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)
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(Vavbp = VHPvDD = Vpvbplio = 1.8V, Vpypp = 1.2V, VspkiLvbb = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) con-
nected between SPK_P and SPK_N. Rrcy = e, RLouT = =, RHp = =, ZgpK = <. CREF = 2.2uF, Cgjas = Cmicslas = 1HF, Ccin-c1P
= CcpvpD = Ccpvss = 1UF. Ay_micPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay apcLvL = Av_ADcGAIN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay_mixGaIN = 0dB, Ay rcv =Av_LouT =Av_Hp =Ay_spk = 0dB. fiycLk = 12.288MHz, fi rcLk = 48kHz, MAS =
0, 20-bit source data. Ta = TN to Tmax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)
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40 | feLk=12.288MHz E 0 | fMeLK = 12.288MHz E 0 | fmoLk = 12.288MHz E
fLRCLK = 48kHz g fLROLK = 48kHz g fLROLK = 48kHz g
-20 | Ay Hp=+3dB 2 -20 | LOW POWER MODE 2 -20 | LOW POWER MODE H
L | RH;: 16Q o | Av_Hp = +3dB o | Av_Hp =+3dB
g 30 @ 30 RHp = 16Q @ 30 RHp = 32Q2
-40 -40 -4
2 2 2 0 Pout =0.02W
E 50 E 50 Pour = 0.025W = 50
= = =
2 60 Pour = 0.01W 2 60 u 2 -6
T Npour=002w| "~ -0 pal T 7
-80 | -80 u f -80 i o
-90 % -90 Pout =0.01 -90 Pout =0.01 “
100 100 L (110 4100 L LLI
10 100 1k 10k 100k 10 100 1k 10k 100k 10 100 1k 10k 100k
FREQUENCY (H2) FREQUENCY (H2) FREQUENCY (H2)
GAIN vs. FREQUENCY GAIN vs. FREQUENCY POWER CONSUMPTION vs. OUTPUT
(DAC TO HEADPHONE) (LINE TO HEADPHONE) POWER (DAC TO HEADPHONE)
5 —rrrrm . 5 ——rrr——r < 120 —rrrrrrr—r o
fmoLk = 13MHz 5 fMoLK = 12.288MHz s fumcLk = 12.288MHz H
4 T fipowk = 8kHz g 4 fLRCLK = 48kHz § | fLROLK = 48kHz §
3 | Av Hp=00B 2 3 | Ay pp=00B 2 = 10 Ay yp-+308 2
%? ) | RHp = 32Q2 5 ) RHp = 32Q =
= = % 80 Rup =16Q
z : = \
g o g o 2 g /
. E S %
z = Z ifya
s 2 2 -2 == ) ,/T
> ( /”
3 -3 S 1
20 J Rup = 32Q
4 -4 —1
LA
-5 -5 0
10 100 1k 10k 10 100 1k 10k 100k 0.1 1 10 100
FREQUENCY (Hz) FREQUENCY (Hz) QUTPUT POWER PER CHANNEL (mW)
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(Vavbb = VHpvDD = Vpvbpio = 1.8V, Vpypp = 1.2V, Vspkivbb = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) con-
nected between SPK_P and SPK_N. Rrcy = e, RLouT = o0, RHp = =, Zgpk = «. CRefF = 2.24F, Cgjas = Cmiceias = 1UF, Ccin-c1P
= Ccpvpp = Ccpvss = 1uF. Ay_micPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay_apcLvL = Av_aDCGAIN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay_mixGAIN = 0dB, Ay_rcv =Av_LouT =Av_HpP =Av_spk = 0dB. fiycik = 12.288MHz, fi rcLk = 48kHz, MAS =
0, 20-bit source data. Ta = TyiN to Tmax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)

DAC PLAYBACK PATH INPUT TO HEADPHONE OUTPUT (CONTINUED)

POWER CONSUMPTION vs. OUTPUT POWER-SUPPLY REJECTION RATIO POWER-SUPPLY REJECTION RATIO
POWER (DAC TO HEADPHONE) vs. FREQUENCY (DAC TO HEADPHONE) vs. FREQUENCY (DAC TO HEADPHONE)
120 = g 120 T ] 5 120 g
oL = 12.288MHz g g MRAL 5
100 | [LRCLK = 8Kz : 100 i ? 100 Pt X0 :
=z [ LOW POWER MODE 3 AR L : AL :
5 Av_Hp = +3dB : M i i~\_~ = ATl g =
= Rip = 16Q o il T _T~ o Zony v
= v g N g TN
2 60 / £ 60 OTHER SUPPLIES £ 60 OTHER SUPPLIES
o w w
2 / & & LI
= U /
& 40 y 40 40 | fmoLk = 12.288MHz
% // //T fMoLK = 12.288MHz fLRCLK = 48kHz
3 [ L 2 | ftRcuc= 48 o0 | LOW POWER MODE
C7 Rhp = 32Q VRIppLE = 100mVp-p VRIppLE = 100mVp-p
_.—:::::ﬁ ‘ ‘ H| ‘ ‘ RHp = 32Q RHP = 32Q
0 —T 0 el L LU bl L 0 Ll L LU bl L Ll
0.1 1 10 100 10 100 1k 10k 100k 10 100 1% 10k 100k
OUTPUT POWER PER CHANNEL (mW) FREQUENCY (Hz) FREQUENGY (Hz)
CROSSTALK vs. FREQUENCY INBAND OUTPUT SPECTRUM, INBAND OUTPUT SPECTRUM,
(DAC TO HEADPHONE) -3dBFS INPUT (DAC TO HEADPHONE) -60dBFS INPUT (DAC TO HEADPHONE)
5 rrrrrm——— < 20 ‘ - 20 ‘ -
fMoLK = 12.288MHz 3 fvcLk = 13MHz |5 fmeLk = 13MHz | 5
4 furcik - 48k g 0 fLreLk =8kHz 18 0 fLrcLk = 8kHz 8
3 | Av_Hp=0dB s Avp=0B |2 _ Ay Hp=0dB |2
, | Rip=20 g rp-20 T 8 % Rp-320 |
= o 40 w40
S 1 S =)
= E -60 = -60
5 0 = s
2 LEFT TO RIGHT s s
2 A ERTTITERN — —
e I 2 100 £ -100
2 |1 RIGHT TO LEFT 5 5
A < 120 " < 120
3 Kl k:::: RN l Lot N
4 o -140 -140
-5 -160 -160
10 100 1k 10 100k 0 5 10 15 20 0 5 10 15 20
FREQUENCY (Hz) FREQUENCY (kHz) FREQUENCY (kHz)
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(Vavbp = VHpvDD = Vpvppio = 1.8V, Vpypp = 1.2V, VspkLvpb = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) con-
nected between SPK_P and SPK_N. RRcy = e, RLoyT = °°, RHp = =, Zgpk = «. CReF = 2.2uF, Cgjas = Cmiceias = 1HF, Ccin-c1P
= Ccpvpp = Ccpvss = 1MF. Ay_mIcPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay_apciLvL = Av_aDcGaAIN = 0dB, Ay_pacLvL =
Av_DACGAIN = 0dB, Ay_mixGAIN = 0dB, Ay_rcv =Av_LouT =Av_Hp =Av_spk = 0dB. fiycLk = 12.288MHz, fi rc k = 48kHz, MAS =
0, 20-bit source data. Tp = TN to Tiax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)

DAC PLAYBACK PATH INPUT TO HEADPHONE OUTPUT (CONTINUED)

INBAND OUTPUT SPECTRUM, INBAND OUTPUT SPECTRUM, INBAND OUTPUT SPECTRUM,
-3dBFS INPUT (DAC TO HEADPHONE) -60dBFS INPUT (DAC TO HEADPHONE) -60dBFS INPUT (DAC TO HEADPHONE)
20 " o 20 " o 20 r =
fmoLK = 13MHz § fmeLk = 13MHz § fMoLK = 12.288MHz é
0 fLRoL = 44.1kHz 18 0 fLRCLK = 44.1kHz 18 0 flroLk =48kHz 12
. Avpp=0dB | Avpp=0B [ Av_pp = 0dB E
% 20 RHp = 32Q = % 20 RHp = 32Q = % 20 Rup = 32Q =
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S S S
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o oo oo
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FREQUENCY (kHz) FREQUENCY (kHz) FREQUENCY (kHz)
INBAND OUTPUT SPECTRUM, INBAND OUTPUT SPECTRUM, INBAND OUTPUT SPECTRUM,
-60dBFS INPUT (DAC TO HEADPHONE) -3dBFS INPUT (DAC TO HEADPHONE) -60dBFS INPUT (DAC TO HEADPHONE)
20 T 9 20 T 3 20 ; -
fmeLK = 12.288MHz é fmMeLK = 12.288MHz é fMoLK = 12.288MHz é
0 flRok=48kHz {8 0 fLROLK = 96kHz g 0 fLRCLK = 96kHz g
. Av_pp =0dB E _ Av_pp =0dB E Av_pp =0dB E
g @ Rip = 320 =g Rip = 3202 = g Rip = 320 =
w40 w40 w40
S S =)
2 0 2 0 2 60
oo oo o
2 8 2 80 2 0
5 5 5
2 -100 & -100 8- -100
] ) )
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) | 1 I OO0 R T O OO 1
140 > TMM 40 140 ﬁrﬁ%
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FREQUENCY (Hz) FREQUENCY (kHz) FREQUENCY (kHz)
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(Vavbp = VHpvDD = Vpvppio = 1.8V, Vpypp = 1.2V, VspkLvbb = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) con-
nected between SPK_P and SPK_N. Rrcy = o, RLoyT = *°, RHp = =, ZgpKk = . CreF = 2.2uF, Cgjas = Cmicsias = 1HF, Ccin-c1P
= Ccpvbp = Ccpvss = 1HF. Ay_micPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay_apciLvL = Av_aDcGAIN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay_mixGAIN = 0dB, Ay_rcv =Av_LouT =Av_Hp =Av_spk = 0dB. fiycik = 12.288MHz, fi rcLk = 48kHz, MAS =
0, 20-bit source data. Ta = TN to Tiyax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)

DAC PLAYBACK PATH INPUT TO HEADPHONE OUTPUT (CONTINUED)

INBAND OUTPUT SPECTRUM, INBAND OUTPUT SPECTRUM,
-6dBFS INPUT (DAC TO HEADPHONE) -60dBFS INPUT (DAC TO HEADPHONE)
2 : . 2 : .
oLk = 12.288MHz |5 MCLK = 12.288MHz |2
0 flRoLk = 48kHz |8 0 flRolk =48kHz {8
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S S
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oo oo
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% -100 % -100
e [ e
-120 1 | N I PO VIR -120 N L "
-140 -140
-160 -160
0 5 10 15 20 0 5 10 15 20
FREQUENCY (kHz) FREQUENCY (kHz)
INBAND OUTPUT SPECTRUM, INBAND OUTPUT SPECTRUM,
-6dBFS INPUT (DAC TO HEADPHONE) -60dBFS INPUT (DAC TO HEADPHONE)
2 : . 2 : -
fmoLk = 12.288MHz g fMoLK = 12.288MHz g
0 flRok=48kHz ] 0 flroLk=48kHz 3
= 20 Av_Hp = 0dB Jz = 0 Av_Hp = 0dB 1z
g RHp = 16Q g Rip = 16Q
D40 o 40
s s
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(A [a
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5 5
& -100 8 -100
3 1 iy 3 1
[ O S T | ) .
140 140 ooy oY rusnsomepaph
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0 5 10 15 20 0 5 10 15 20
FREQUENCY (ko) FREQUENCY (ko)
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(Vavbp = VHpvDD = Vpvppio = 1.8V, Vpypp = 1.2V, VspkLvbb = VsPKRVDD = Vspkvpb = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) con-
nected between SPK_P and SPK_N. Rrcy = e, RLoyT = o, RHp = =, Zgpk = «. CReF = 2.24F, Cgjas = Cmiceias = 1MF, Ccin-c1P
= Ccpvpp = Ccpvss = 1HF. Ay_mIcPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay_apcLvL = Av_ADCGAIN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay_mixGAIN = 0dB, Ay_rcv =Av_LouT =Av_Hp =Av_spk = 0dB. fycLk = 12.288MHz, fi rcik = 48kHz, MAS =
0, 20-bit source data. Tpa = TN to Tmax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)

LINE INPUT TO HEADPHONE OUTPUT

TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION
PLUS NOISE vs. OUTPUT POWER PLUS NOISE vs. FREQUENCY
(LINE TO HEADPHONE) (LINE TO HEADPHONE)
0 o ) [ 2
10 | Av_LNEPGA = 0dB 5 40 | AvLinepe = 0dB E
9 Av_Hp = +3dB _ g Av_np = +8dB g
20 [ Rp=320 ) d ] 20 | Rup=32Q z
-30 | Civ=10pF Cin="10pF
T -40 | // ) -30
S 5 4 S
= g0 fin = 6000Hz z 5
= — =
R b fiv=1 \O‘OHZ /// Z
= 80 = -
%/ -70 Pour = 10mW
%0 1 50 | Pour = 20mW
-100 ! Y
110 fiN = 1000Hz 90 |
-120 | | -100
0 0.01 0.02 0.03 0.04 0.05 10 100 1k 10k 100k
QUTPUT POWER (W) FREQUENCY (Hz)
GAIN vs. FREQUENCY POWER-SUPPLY REJECTION RATIO
(LINE TO HEADPHONE) vs. FREQUENCY (LINE TO HEADPHONE)
5 —rrr—— 3 120 ——rrrrm—rm g
4 | AvLinepca = 0dB g VRIPPLE = 100mVp-p z
Av_Hp =0dB = 10 F RHp = 32Q g
3 | Rp=320 z Cin=10uF z
g , |- T
= _ BIAS_MODE = 1
S [aa)
= N
g o g 60 y /
= - AL L
S 4 40 %4
= et
3 wf
20— BIAS_MODE=0
; a1 A
-5 0
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FREQUENCY (Hz) FREQUENCY (Hz)
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(Vavbp = VHpvDD = Vpvppio = 1.8V, Vpypp = 1.2V, VspkLvbb = VsPKRVDD = VspkvpD = 3.7V. Receiver load (Rrcy) connected
between RCVP/LOUTL and RCVN/LOUTR (LINMOD = 0). Line output loads (R_oyT) connected between from RCVP/LOUTL and

RCVN/LOUTR to GND (LINMOD = 1). Headphone loads (Ryp) connected from HPL or HPR to GND. Speaker loads (Zgpk) con-
nected between SPK_P and SPK_N. Rrcy = o, RLoyT = *°, RHp = =, ZgpKk = . CreF = 2.2uF, Cgjas = Cmicsias = 1HF, Ccin-c1P
= Ccpvbp = Ccpvss = 1HF. Ay_micPRE_ = Av_MICPGA_ = Av_LINEPGA_= 0dB, Ay_apciLvL = Av_aDcGAIN = 0dB, Ay pacLvL =
Av_DACGAIN = 0dB, Ay_mixGAIN = 0dB, Ay_rcv =Av_LouT =Av_Hp =Av_spk = 0dB. fiycik = 12.288MHz, fi rcLk = 48kHz, MAS =
0, 20-bit source data. Ta = TN to Tiyax unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)

CROSSTALK (dB)
s

-100

-120

OUTPUT AMPLITUDE (dBV)
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LINE INPUT TO HEADPHONE OUTPUT (CONTINUED)

CROSSTALK vs. FREQUENCY

(LINE TO HEADPHONE)
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Av_Hp =0dB
RHp = 32Q
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e "]
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I |
10 100 1k 10k 100k
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TQFN WLP
1 G1 HPGND EA#,
2 G2 CPVSS HETRRAHLH, FIBIpFEEBEARZEEHPGND,
3 F1 CPVDD HIETREAGLH, FIBIpFEEBEARZEEHPGND,
4 E1 HPL EFEEENEH,
5 D2 HPSNS EAEMEN, EEZEENFBLMIET, NEZEH,
6 D1 HPR BEEENE T,
7 B5 JACKSNS BIANEAN, EEZENFLNZTEXE, DUENERLM7E,
8 C1 RCVP/LOUTL | IR ASS % H Eik/A B Bk,
9 B1 RCVN/LOUTR | IFfi A28 fusm/ A5 Lk,
10 A1 SPKRGND HFE BB SRS,
11 A2 SPKRN HEEDXG S s,
12 A3 SPKRP HEiEDEBF BT IER,
13 — SPKRVDD EEEHFERBR, FIE1UFBEEZEKESPKRGND,
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23 D6 REF HHSREE, FIA2 2uF R AT B EAGND,
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25 D7 AGND B,
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27 F7 DVDD HrasE, FAIFBEREREDGND,
28 F6 DVDDIO BrEHizoaREaAN, FBIuFEREEEDGND,
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TQFN WLP MAX98090 IhgE

29 G7 DGND #rit,
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RBAB NP FBRUESHEK, BFEREFTIG BB,
EWREEDEMABHNEMIEES, GFEEAMER, It
N AEA5EFERS, WERRS TR RENEE,
EREEGFERELBRENRG T, ERDEHH IR,
BE=EMNAHEIRFETRNR AL, UbhS%E, XH
Maxim#J % — R DirectDriveZ2#, HEXEZ R XK KR H
NBEER, SEIBKRSFEE. AHEFE, XHmEH
TUHASENHHES, NIEEXTRERERERHEN
BB RN T OBERE, BT HNHE RSN BT
R/ NSRRI RE, RiFEHEENES ELHF EiE
BEHOFTRMENBEREE, STEEEELNES, B
FRUREOMERHTITF X, @HE+Vepvop/2, MRS
K, HESEEEAN, BERFRIMERMIG KR, %5m
H+VhpvoD/2o W TREBENES, BERHH HIESH
B +Vhpyop, HHIThE&E K,
BHEHLBEZIMMENINE, HUTREENBETXNRE.
TR BFILRMAIRF . SEF RIS/ REBE A I BB . BB
FMEEHEEE, IRFEHRREBILT,

B I2CEH FaRr R ST

RIFIH T £ WHEHERRENUT - BERPORIRT, F
7280x01. Ox02F00xFFA R 3, FFHOX00RH E £ 5
SHEBHTRS, BIES MR, EFRPEAFFBEN,
DES: I ETrAc NS

68



MAX98090
BIRINFEL A= B IS AR A =S

1. MAX98090%% il & 7785

REGISTER DESCRIPTION REGISTER CONTENTS POR
ADDR| NAME [Rw| BIT7 | BITS BIT5 | BIT4 | BIT3 BIT 2 BIT 1 BITO STATE
RESET/STATUS/INTERRUPT REGISTERS
0x00 |[SOFTWARE RESET| W |SWRESET| — — — — — — — 0x00
0x01 | DEVICE STATUS |CoR| CLD SLD ULK — — JDET | DRCACT |DRCCLP|  0x00
0x02| JACKSTATUS | R — — — — — LSNS | JKSNS — 0x00
0x03 | INTERUPT MASKS [RW/|  ICLD ISLD IULK — — IDET | IDRCACT |IDRCCLP|  0x04
QUICK SETUP REGISTERS
0x04 | SYSTEMCLOCK | W | 26M 19P2M 13M |12P288M| 12m  [11P2goem| — 256Fg 0x00
0x05| SAMPLERATE |w | — — SR 96K | SR 32K | SR 48K | SR 44K1 | SR 16K | SR 8K 0x00
0x06 | DAIINTERFACE |W | — — RIM | RJS LI M LS 2S M | 1258 0x00
DIG2. | pDiG2. | DIG2_
0x07|  DAC PATH W | DIG2 HP | oo S LouT — — — — 0x00
MIC/DIRECT TO IN34_ IN12_ IN34_ | IN56_
0x08 ADC WHINTZMICT) 6 - - DADC | DADC | DADC - 0x00
0x09| LINETOADC | w |IN12s_AB|IN34s_AB|IN56s_AB|IN34D A | IN65D_B — — — 0x00
IN12_ | IN12. | N12. | IN12. | INs4. IN34_ | IN34_ | IN34_
0x0A )ANALOG MICLOORPY W | 115 | MASPKL | MAEAR |MILOUTL| M2HPR | M2SPKR | M2EAR |MaLouTr| %0
oxop| ANALOGLINE | . | IN12S_ | IN34D_ | IN34D_ | IN12S_ | IN34S_ | IN65D | IN65D_ | IN34S_ 000
LOOP ABHP | ASPKL | AEAR |ABLOUT| ABHP | BSPKR | BEAR |ABLOUT
RESERVED REGISTER
0x0C| RESERVED |[—| — _ - | - ] - — — | — | oxo0
ANALOG INPUT CONFIGURATION REGISTERS
LINE INPUT
0x0D CONFIG R/W| IN34DIFF | IN65DIFF | INTSEEN | IN2SEEN | IN3SEEN | INASEEN | INSSEEN | INGSEEN|  0x00
0XOE |LINE INPUT LEVEL [R/W| MIXG135 | MIXG246 LINAPGA[2:0] LINBPGA[2:0] 0x1B
0xOF | INPUTMODE |RMW|EXTBUFA|EXTBUFB| — — — — EXT_MIC[1:0] 0x00
0x10 [MIC1 INPUT LEVEL[RW| — PA1EN[1:0] PGAM1[4:0] 0x14
0x11 |MIC2 INPUT LEVEL[RW| — PA2EN[1:0] PGAM2[4:0] 0x14
MICROPHONE CONFIGURATION REGISTERS
0x12 [MIC BIAS VOLTAGE[RW| — — — — — — — MBVSEL[1:0] 0x00
DIGITAL MIC _
0x13 ENABLE RW| —— MICCLK[2:0] — — | DIGMICR | DIGMICL | 0x00
DIGITAL MIC _ _
0x14 CONFIG. RIW DMIC_COMP[3:0] — — DMIC_FREQ[1:0] | 0x00

& BHEMER T8 F FES L RBWLPEH %,
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F1. MAX980904% #l ZF 1725 (41)

REGISTER DESCRIPTION REGISTER CONTENTS POR

ADDR| NAME lRw| BIT7 | BIT6 | BIT5 | BIT4 | BIT3 | BIT2 BIT 1 BIT 0 STATE

ADC PATH AND CONFIGURATION REGISTERS

0x15 | LEFTADC MIXER [RW|[ — MIXADLI6:0] 0x00

0x16 |RIGHT ADC MIXER|[RW|  — MIXADR[6:0] 0x00
LEFT RECORD , ,

0x17 LEVEL RW| —— AVLG[2:0] AVL[3:0] 0x03
RIGHT RECORD _ _

0x18 LEVEL RW| —— AVRG[2:0] AVR[3:0] 0x03

RECORD BIQUAD ,

0x19 LEVEL RW| —— — — — AVBQ[3:0] 0x00

0x1A | RECORD SIDETONE [R/W DSTS[1:0] — DVST[4:0] 0x00

CLOCK CONFIGURATION REGISTERS

0x1B| SYSTEMCLOCK RW| — | — |  PSCLK[10] — — — — 0x00

0x1C| CLOCKMODE [R/W FREQ[3:0] —_ — —_ USE_MI 0x00
CLOCK RATIO ,

0x1D N MSB RW| —— NI[14:8] 0x00
CLOCK RATIO .

0x1E NI LSB RIW NI[7:0] 0x00
CLOCK RATIO _

0x1F T MSB RIW MI[15:8] 0x00
CLOCK RATIO _

0x20 \LSB RIW MI[7:0] 0x00

0x21 | MASTER MODE [R/W| MAS — - | - | = ] BSEL[2:0] 0x00

INTERFACE CONTROL REGISTERS

INTERFACE _

0x22 rorvar RWL — — RJ WCl BCI DLY WS[1:0] 0x00

0x23 | TDMCONTROL |RW| — — — — — — FSw | TDMm 0x00

0x24 | TDMFORMAT |RW SLOTL[1:0] SLOTR[1:0] SLOTDLY[3:0] 0x00

II0
0x25 | ~onecuration RV — — LTEN | LBEN | DMONO | HIZOFF | SDOEN | SDIEN 0x00
FILTER

0x26 | onercuraion [RW| MODE | AHPF | DHPF DHF — — — — 0x80
DAI PLAYBACK , ,

0x27 | EVEL RW| DVM — DVG[1:0] DV[3:0] 0x00
EQ PLAYBACK _ _

0x28 LEVEL RW| —— — — EQCLP DVEQ[3:0] 0x00
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REGISTER DESCRIPTION REGISTER CONTENTS POR

ADDR| NAME lRw| BIT7 | BIT6 | BIT5 | BIT4 | BIT3 | BIT2 | BITY BITO STATE

HEADPHONE (HP) CONTROL REGISTERS

0x29 | LEFTHPMIXER [RW|[ — — MIXHPL[5:0] 0x00

0x2A | RIGHT HP MIXER [RW| — — MIXHPR(5:0] 0x00

MIXHP | MIXHP , ,

0x2B| HPCONTROL [RW| — — b ey MIXHPRG[1:0] MIXHPLG[1:0] 0x00

0x2C | LEFT HP VOLUME [RW| HPLM — — HPVOLL[4:0] O0x1A

0x2D |RIGHT HP VOLUME|R/W| HPRM — — HPVOLR[4:0] Ox1A

SPEAKER (SPK) CONFIGURATION REGISTERS

Ox2E | LEFT SPK MIXER [RW] — — MIXSPL[5:0] 0x00

SPK_ ,

Ox2F |RIGHT SPK MIXER [RW| — — SLAVE MIXSPR[5:0] 0x00

0x30 | SPKCONTROL [RW| — — — — MIXSPRG[1:0] | MIXSPLG[10] 0x00

0x31 |LEFT SPK VOLUME|RW| SPLM — SPVOLL[5:0] 0x2C
RIGHT SPK _

0x32 voLume  [RW| SPRM — SPVOLR[5:0] 0x2C

DYNAMIC RANGE CONTROL (DRC) CONFIGURATION REGISTERS

0x33] DRCTIMING [RMW| DRCEN | DRCRLS[2:0] — ] DRCATK[2:0] 0x00

DRC . :

0x34| covpressor RV DRCCMP[2:0] DRCTHC[4:0] 0x00

0x35 | DRC EXPANDER |R/W DRCEXP[2:0] DRCTHE[4:0] 0x00

0x36 DRCGAN [rRW — [ — | — DRCG[4:0] 0x00

RECEIVER (RCV OR EARPIECE) AND LINE OUTPUT (LOUT) REGISTERS

0x37 |RCVILOUTL MIXER|RW| — — — MIXRCVL[5:0] 0x00
RCV/LOUTL .

038 | eontroL RW|  — — — — — — MIXRCVLG[1:0] 0x00
RCV/LOUTL .

0x39 VoLUME . |RW| Revim — — RCVLVOL[4:0] 0x15

0x3A| LOUTRMIXER |RW/| LINMOD — MIXRCVR(5:0] 0x00

0x3B | LOUTR CONTROL [RW| — — — — — | — [ MIXRCcVRG[10] 0x00

0x3C | LOUTR VOLUME |RW| RCVRM — — RCVRVOL[4:0] 0x15

JACK DETECT AND ENABLE REGISTERS

0x3D| JACKDETECT |RW| JDETEN | JDWK — — — — JDEB[1:0] 0x00

0x3E| INPUTENABLE [RW| — — — MBEN | LINEAEN | LINEBEN | ADREN | ADLEN 0x00

0x3F | OUTPUT ENABLE |RW| HPREN | HPLEN | SPREN | SPLEN | RCVLEN | RCVREN | DAREN | DALEN 0x00

0x40 | LEVEL CONTROL [RW| — — — — — ZDEN | VS2EN | VSEN 0x00
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F1. MAX980904% #l ZF 1725 (41)

REGISTER DESCRIPTION REGISTER CONTENTS POR
ADDR NAME RW| BIT7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BITO STATE
DSP FILTER EQ3BAND | EQ5BAND [EQ7BAND
0x41 ENABLE R/W — — — — RECBQEN EN EN EN 0x00

BIAS AND POWER MODE CONFIGURATION REGISTERS
BIAS
0x42 | BIAS CONTROL (R/W — — — — — — — MODE 0x00
PERF
0x43 | DAC CONTROL (R/W — — — — — — MODE DACHP 0x00
0x44 | ADC CONTROL [R/W — — — — — OSR128 ADC ADCHP 0x06
DITHER
DEVICE _
0x45 SHUTDOWN R/W| SHDN — — — — — — — 0x00
PLAYBACK PARAMETRIC EQUALIZER BAND 1: BIQUAD FILTER COEFFICIENT REGISTERS
0x47 BAND 1 RIW BO_1[15:8] —
0xd8 | COEFFICIENT BO [y BO_1[7:0] —
Ox4A BAND 1 RIW B1_1[15:8] —
0B | COEFFICIENT BT [Roy B1A[70] —
0x4D BAND 1 RIW B2_1[15:8] —
oxdE | COEFFICIENT B2 [Ry B2 1[70] —
0x50 1 RIW A1_1[15:8] —
051 | COEFFICIENT A1 [ AMAT0] —
0x53 BAND 1 RIW A2_1[15:8] —
0x54 | COEFFICIENT A2 [ A2 A7) —
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F1. MAX980904% #l ZF 1725 (41)

REGISTER DESCRIPTION REGISTER CONTENTS POR
ADDR| NAME lRw| BIT7 | BIT6 | BIT5 | BIT4 | BIT3 BIT 2 BIT 1 BIT 0 STATE
PLAYBACK PARAMETRIC EQUALIZER BAND 2: BIQUAD FILTER COEFFICIENT REGISTERS

0655 |  £quaLizER |RW B0_2[23:16] —
0x56 BAND 2 RIW B0_2[15:8] —
ox57 | COEFFICIENT BO [Rryy BO_2[70] —
058 | £quaLIZER |RW B1_2[23:16] —
0x59 BAND 2 RIW B1_2[15:8] —
ox5A | COEFFICIENT BT [Roy B1_2[70] —
05B| EquaLizer  |RW B2_2[23:16] —
0x5C BAND 2 RIW B2_2[15:8] —
0x5D | COEFFICIENT B2 [my B2 2[70] —
OGE|  EquaLizER  |RW A1_2[23:16] —
OX5F BAND 2 RIW A1_2[15:8] —
0x60 | COEFFICIENTA1 [Roy A_2070] —
061 | gquaLizER |RW A2_2[23:16] —
0x62 BAND 2 RIW A2_2[15:8] —
o0x63 | COEFFICIENTA2 [Rry A2 2[70] —
PLAYBACK PARAMETRIC EQUALIZER BAND 3: BIQUAD FILTER COEFFICIENT REGISTERS

064 | £quaLIZER |RW B0_3[23:16] —
0x65 BAND 3 RIW B0_3[15:8] —
0x66 | COEFFICIENT BO [Rryy BO_3[7.0] —
067 | £quaLIZER |RW B1_3[23:16] —
0x68 BAND 3 RIW B1_3[15:8] —
o0x69 | COEFFICIENT BT [Rry B1_3[7.0] —
066A| EquaLiZER |RW B2_3[23:16] —
0x6B BAND 3 RIW B2_3[15:8] —
0x6C | COEFFICIENT B2 [my B2 3[70] —
06D| EquALZER |RW A1_3[23:16] —
OX6E BAND 3 RIW A1_3[15:8] —
oxGF | COEFFICIENTA1 [Roy A 3[70] —
0«70 |  gquaLIZER |RW A2_3[23:16] —
0x71 BAND 3 RIW A2_3[15:8] —
ox72 | COEFFICIENTA2 [Rry A2 3[70) —
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F1. MAX980904% #l ZF 1725 (41)

REGISTER DESCRIPTION REGISTER CONTENTS POR
ADDR| NAME lRw| BIT7 | BIT6 | BIT5 | BIT4 | BIT3 | BIT2 BIT 1 BIT 0 STATE
PLAYBACK PARAMETRIC EQUALIZER BAND 4: BIQUAD FILTER COEFFICIENT REGISTERS

73|  pquaLzer |RW BO_4[23:16] —
0x74 BAND 4 RIW BO_4[15:8] —
0x75 | COEFFICIENT BO [Rryy BO_4[7:0] —
076 | pquaLizER |RW B1_4[23:16] —
0x77 BAND 4 RIW B1_4[15:8] —
o078 | COEFFICIENT BT [gry B1_4[70] —
79|  pquaLizER |RW B2_4[23:16] —
OX7A BAND 4 RIW B2_4[15:8] —
078 | COEFFICIENT B2 [Ry B2 4[70] —
O7C| equaLzER |RW A1_4[23:16] —
OX7D BAND 4 RIW A1_4[15:8] —
07 | COEFFICIENTAT [Roy A_A70] —
O7F|  pquaLizer |RW A2_4[23:16] —
0x80 BAND 4 RIW A2_4[15:8] —
ox1| COEFFICIENT A2 [grw A2_470] —
PLAYBACK PARAMETRIC EQUALIZER BAND 5: BIQUAD FILTER COEFFICIENT REGISTERS

082| pquaLizer |RW BO_5(23:16] —
0x83 BAND 5 RIW BO_5[15:8] —
oxg4 | COEFFICIENT BO [Rryy BO_5[7:0] —
085| pquaLizER |RW B1_5[23:16] —
0x86 BAND 5 RIW B1_5[15:8] —
oxg7 | COEFFICIENT BT [gry B1_5[7:0] —
088| pquaLizEr |RW B2_5[23:16] —
0x89 BAND 5 RIW B2_5[15:8] —
oxBA | COEFFICIENT B2 [Rry B2 5[7.0] —
088| pquaLizer |RW A1_5[23:16] —
0x8C BAND 5 RIW A1_5[15:8] —
0x@D | COEFFICIENT AT [my A_5[70] —
O8E| pquaLizER |RW A2_5[23:16] —
OX8F BAND 5 RIW A2_5[15:8] —
0x90 | COEFFICIENT A2 [Rr A2_5[70] —
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F1. MAX980904% #l ZF 1725 (41)

REGISTER DESCRIPTION REGISTER CONTENTS POR
ADDR| NAME lRw| BIT7 | BIT6 | BIT5 | BIT4 | BIT3 | BIT2 BIT 1 BIT 0 STATE
PLAYBACK PARAMETRIC EQUALIZER BAND 6: BIQUAD FILTER COEFFICIENT REGISTERS

091 |  pquaLizer |RW B0_6[23:16] —
0x92 BAND 6 RIW B0_6[15:8] —
x93 | COEFFICIENT BO [Rryy BO_6[7:0] —
094 | pquaLizer |RW B1_6[23:16] —
0x95 BAND 6 RIW B1_6[15:8] —
0x96 | COEFFICIENT B1 [Roy B1_6[7.0] —
097 |  pquaLizER  |RW B2_6[23:16] —
0x98 BAND 6 RIW B2_6[15:8] —
x99 | COEFFICIENT B2 [goy B2 6[7.0] —
09A|  pquaLizer  |RW A1_6[23:16] —
0x9B BAND 6 RIW A1_6[15:8] —
0x9C | COEFFICIENT AT [Ry A6[70] —
0| quaLizEr |RW A2_6[23:16] —
OX9E BAND 6 RIW A2_6[15:8] —
0xOF | COEFFICIENT A2 [Rry A2_6[70] —
PLAYBACK PARAMETRIC EQUALIZER BAND 7: BIQUAD FILTER COEFFICIENT REGISTERS

A0 |  pquaLizER |RW B0_7[23:16] —
OXAT BAND 7 RIW BO_7[15:8] —
o2 | COEFFICIENT BO [Rry BO_7[7:0] —
0A3|  quaLizer  |RW B1_7[23:16] —
OxA4 BAND 7 RIW B1_7[15:8] —
x5 | COEFFICIENT BT [Roy B1_7[7:0] —
06|  pquaLizER |RW B2_7[23:16] —
OXA7 BAND 7 RIW B2_7[15:8] —
oxpg | COEFFICIENT B2 [Roy B2 7[70] —
0A9|  quaLizER |RW A1_7[23:16] —
OXAA BAND 7 RIW A1_7[15:8] —
oxAB | COEFFICIENT A1 [ AM_770] —
0AC|  EquALIZER IR A2_7[23:16] —
OXAD BAND 7 RIW A2_7[15:8] —
OxAE | COEFFICIENT A2 [ A2 770] —
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F1. MAX980904% #l ZF 1725 (41)

REGISTER DESCRIPTION REGISTER CONTENTS POR
ADDR| NAME  [RW| BIT7 | BIT6é | BIT5 | BIT4 | BIT3 | BIT2 | BIT1 | BITo | STATE
RECORD BIQUAD FILTER COEFFICIENT REGISTERS
OXAF RIW REC_B0[23:16] —

RECORD BIQUAD :
0xBO | o mr et B0 IRV REC_BO[15:8] —
0xB1 RIW REC_BO[7:0] —
0xB2 RIW REC_B1[23:16] —
RECORD BIQUAD :
083 | comrmeEnt 1 IRV REC_B1[15:8] —
0xB4 RIW REC_B1[7:0] —
0xB5 RIW REC_B2[23:16] —
RECORD BIQUAD :
0B6 | ormricenT B2 IRV REC_B2[15:8] —
0xB7 RIW REC_B2[7:0] —
0xB8 RIW REC_A1[23:16] —
RECORD BIQUAD :
089 | ormricEnT A1 IRV REC_A1[15:8] —
0XBA RIW REC_A1[7:0] —
0xBB RIW REC_A2[23:16] —
RECORD BIQUAD :
0xBC | corrricient an W REC_A2[15:8] —
0xBD RIW REC_A2[7:0] —
REVISION ID REGISTER
OXFF| REVISIONID | R | REVID[7:0] e
BB WEBFRH), REENSHFRIRAME. AS5HES,

BHRUTHRA RN NTMRDY), BAEEFFRnE  THRRASHERNRZRE000, MSWRESETSER
HBRNPORMKA(BFERLR TN _HOHBIE RSy  SOLRHFEERNT, ASWRESETSZERATE M,

R MU ENFFRR

ADDRESS: 0x00
BIT NAME TYPE | POR DESCRIPTION
Pushbutton Software Device Reset
: Writing a logic low to SWRESET has no effect.
! SWRESET w 0 ?: Resetgaﬁ rzgi(s:tgrs tg tSheir deSfauIt :SR?/:IueeZ. This excludes the record biquad
and playback parametric equalizer filter coefficients (Table 24 and Table 45).
6 _ — — —
5 —_ —_ —_ —
4 —_ —_ —_ —
3 _ — — —
2 _ — — —
1 _ — — —
0 _ — — —

Maxim Integrated 76



MAX98090
BRI B S 4R R AL 25

IR S I 2 2% R FEAVDD B R B K AL (A T BERPSRR); M 5 B 5
[YEMLTHEESEES, AUSHEETARERNSE AEEER, BIASKREFIEE, EBRFEBELX, B I0HE
B, BERERRRERN, Ritzs, BRgResgy  HTRITIR.
EEBENIED, URERsMENEIEIE, ADC\ DAC%DE#LEIﬁii’%,E\-ﬁEﬁiHﬁ%"l&ﬁﬁ*ﬁiﬁ(i@ﬁ%),
B JA e 55 BB IER, XEEXBEEBL M NIERRED
REfHIEAEALE mﬁﬁommmﬁﬁfmﬂ@ur% o 09 ),
B SHFRR)EREFEXMSFBEDNFE, B TMEﬁﬁ@THMLmﬁKO%?MEIWMEgﬁ%
BE S E(MAVDD B R) = £ M ERBEEFF TBLE B8, BN E/H R ADC)IE 5,
IR ERREREAEINE, MXMBIASEENRSZE
R REERHFER
ADDRESS: 0x42
DESCRIPTION
BIT NAME TYPE | POR
7 J— J— J— J—
6 — — — _
5 J— J— J— J—
4 — — — _
3 — — — _
2 — — — _
1 — — — _
Select source for BIAS.
0 BIAS_MODE R/W 0 |0: BIAS derived from resistive division.
1: BIAS created by bandgap reference.
4. DACHIE#l it se RNz I HF 177
ADDRESS: 0x43
DESCRIPTION
BIT NAME TYPE | POR
7 — — — —
6 — — — —
5 — — — —
4 — — — —
3 — — — —
2 — — — —
Performance Mode
1 PERFMODE RIW 0 Selects DAC to headphone playback performance mode:
1: Low power headphone playback mode.
0: High performance headphone playback mode.
DAC High-Performance Mode
0 DACHP R/W 0 |0: DAC settings optimized for lowest power consumption.
1: DAC settings optimized for best performance.
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SCERE(SERLL), DILLThAE, SstEERXUTET 09 a

BTRENSEENEEN, TENRA ARG BT  BEEZIRG

5. ADCHERERRIZH F1F=8

ADDRESS: 0x44
DESCRIPTION
BIT NAME TYPE | POR
7 J— J— J— J—
6 — — — _
5 J— J— J— J—
4 — — — _
3 — — — _
ADC Oversampling Rate
2 OSR128 R/W 1 |0:fapccLk = 64 x fg
1: fapccLk = 128 x fg
ADC Quantizer Dither
1 ADCDITHER R/W 1 |0O: Dither disabled.
1: Dither enabled.
ADC High-Performance Mode
0 ADCHP R/W 0 |0: ADC is optimized for low power operation.
1: ADC is optimized for best performance.
R6. BIXWHTHE
ADDRESS: 0x45
DESCRIPTION
BIT NAME TYPE |POR
Device Active-Low Global Shutdown Control
7 SHADN RIW 0 0: Dev!ce !s in §hutdown.
1: Device is active.
Certain registers should not be written to while the device is active (Table 90).
6 — — — —
5 — — — —
4 — — — —
3 — — — —
2 — — — —
1 — — — —
0 — — — —
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1261 58, 43 3 18 1 2 7 830x10F00x1 13X RIFI101E B8),
ROFMINM T W 5 S B REIR o

BHELTEFXME, BT ENEAMH L B,
B ENE, BREPCEORFTAEY, TRESZMHHNHTE

R7. WNEREF TFar
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T, BENTHFHEAAEXMRS T HITREFARE
BERI0), BHELTERIRSHERAXLEFHFRISELR
NG R, AT KAKRNIFE, NEEFTFENESE
E%o

ADDRESS: 0x3E
BIT NAME TYPE |POR

DESCRIPTION

6 — — —

Microphone Bias Enable
4 MBEN R/W 0 0: Microphone bias disabled.
1: Microphone bias enabled.

Enables Line A Analog Input Block
3 LINEAEN R/W 0 0: Line A input amplifier disabled.
1: Line A input amplifier enabled.

Enables Line B Analog Input Block
2 LINEBEN R/W 0 0: Line B input amplifier disabled.
1: Line B input amplifier enabled.

Right ADC Enable

1 ADREN R/W 0 0: Right ADC disabled.
1: Right ADC enabled.
Left ADC Enable
0 ADLEN R/W 0 0: Left ADC disabled.

1: Left ADC enabled.
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ADDRESS: 0x3F

BIT

NAME

TYPE

POR

DESCRIPTION

HPREN

R/W

Right Headphone Output Enable
0: Right headphone output disabled.
1: Right headphone output enabled,

HPLEN

R/W

Left Headphone Output Enable
0: Left headphone output disabled.
1: Left headphone output enabled.

SPREN

R/W

Right Class D Speaker Output Enable
0: Right speaker output disabled.
1: Right speaker output enabled.

SPLEN

R/W

Left Class D Speaker Output Enable
0: Left speaker output disabled.
1: Left speaker output enabled.

RCVLEN

R/W

Receiver (Earpiece)/Left Line Output Enable
0: Receiver/left line output disabled.
1: Receiver/left line output enabled.

RCVREN

R/W

Right Line Output Enable
0: Right line output disabled.
1: Right line output enabled.

DAREN

R/W

Right DAC Digital Input Enable
0: Right DAC input disabled.
1: Right DAC input enabled.

DALEN

R/W

Left DAC Digital Input Enable
0: Left DAC input disabled.
1: Left DAC input enabled.
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KU E S N\ BE &

2R B RE(WLPE ) 5 M B(TQFNSH ) R & B2 il
N, BHBATREEARNZTRBAN ., BiRFEDLEN,

MAX98090
BIRINFEL A= B IS AR A =S

FRHEESRIMANERERZZEADCRE SR, UMK
Feo BMERNMANTEREE LKFADCRE SR BT
TREEEEEERENE L RTHHATEIR.

e A FLEXSOUND 4
= . A i TECHNOLOGY | ,ooooooo,
{MBVSEL[1:0]} | MICCLK[20] | ¢ DIGMICL i DSP i tDIGMICR}
’ DIGITAL DIGITAL
POLK »/ MICDATA MIC DATA \&
MICROPHONE
MICBIAS oPH DIGITAL LEFT MUX LEFT MUX
GENERATOR | | MICROPHONE DMDL | ADCL DMDR [ADCR
CONTROL )
{EXTMICIO] } | PATEN[T0]} | PGAMT{4:0]}
IN1-IN2
IN5-IN6 | INPUT
Mx fREAMPOdB - 0dB TO 20dB
IN1/DMD 108 T
IN2/DMC U
i _ZDENB_ |
IN3-IN4 \/ \‘/
MC2 —+ +
MIC 2 MIC 2
IN5-ING_| INPUT
MUX _PREAVP PGA
0dB 0dB TO 20dB
10d8
30dB
{EXTMIC[T | i PAZEN[T0]! | PGAM2i4:0]]
Y] R DR N .
EER | IN1SEEN | IN1-NZ
! IN3SEEN | IN3-IN
{INSSEEN | poooc ooy ING-ING
{ IN34DIFF | { LINEAEN : ADC
”””””” i EXTBUFA | LINEA| |gFT [
* LINE B | MIXER
IN1 wct| |
IN3 MIC2 <&—— MIXADL[6:0] |
s | neut | | LNeaSS [T THHT L e |
IN3-IN4
IN1-IN2
IN3-INA
N5 ING-NG|
N6 LNEA| RIGHT
MIXER
LINEB
weeonyy | ||| et ioNeesazoll || | ||| | (Yo |
MIC 1 —— MIXADR[6:0] |
IN2 mca2| |  TTTTTTTTTTY
IN4
IN6
IN6-IN5
-6dB TO 20d8
f ,,,,,,,,,,,, MAX98090
,,,,,,,,,,, { LINEBEN |
IN2SEEN | | EXTBUFB |
S N
INGSEEN |
{_INGSDIFF i >
» ANALOG
OUTPUT
» MIXERS

E5. B SN BEFEE
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EEPE T AREL DN

BUBF=BENETREAWLPH EH =5, TQFN
KATHE), ME—BIRBRRBEEZRREE, BTHE
TOMEEERALB(EE), RINRET, WAINIFIN2NZE
T2 RUMA B 1R 4632 AN INTIN2EI A, INSFIINA % 52 K,
MR BB BLE HINS/INAE N o 5 FWLPE %, K g

MAX98090
BIRINFEL A= B IS AR A =S

W A\ XT(INSFOING) o] B2 B 9 Z= 28NS - IN6), HEHHEEE
Z A KREE132(5%24),

HENAY, —BERRNBABTFREREN, 5—BIE
A% TR (INT/IN2FOINS/ING) . RGEFEF HERES
B, ING/ING(XBRWLPHRK) TN EHEEMS —BERR
BN

:’2 YRV
WBREL e
MICBIAS MICROPHONE
BIAS
GENERATOR ; ADC
MIC 1
....................................... LEFT |y
{ PAEN[1.0] } PGAM1[4:0] } MIC 2 | MIXER
IN1/DMD IN1-IN2 ¢
+ + I )
IN2/DMC  —— MIC 1 MIC 1
— 1 IN5-IN6 PREAMP
B 0dB 0dB TO 20dB
10dB
30dB
ADC
IN5 MIC 1] RIGHT |
" "ZDENB | mic 2| MIXER
1 I e
(WLP ONLY) MAX98090
IN3 IN3-IN4 W f
MIC 2 *wic 2 *wic 2 { MIXADRI6:0] |
IN4 IN5-IN6 | INPUT PREAMP
MUX ’
0dB 0dB TO 20dB
10dB
30dB » ANALOG
OUTPUT
{ EXTMIC[1] | | PAEN[1:0] } PGAM2[4:0]} > JIXERS
(
)

6. EHZmNEN D) REHER
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BRI E = XTI E AR FIPGA

BRIOERRGARAERRTHREERBAE, REEESE
ADCRE (X E). Bl H(EK), AERNEEIRE,
BE—RAHEBETERASFERR, BERNZTRERE,
o] #0dB. 20dB=H(30dBiE IR B, ¥ R ABHE TSR

[=1=]
AR

R ERNIEREFETRESTT

MAX98090
BIRINFEL A= B IS AR A =S

TR o K25 (PGAE 2%, 1 3 MOdBZE20dB =T,
K A1dB(5R9F010), WA — AN ER BN RHEIA
B0dBHES i, ARTERSNERI, RTUEEST A
B REHEE SR E, PGARBEETRNIIEE, A
G T RS,

ADDRESS: 0x10
DESCRIPTION
BIT NAME TYPE |POR
7 — — — —
6 o | Microphone 1 Input Amplifier Enable and Coarse Gain Setting
PA1EN[1:0] R/W 00: Disabled 10: 20dB
5 0 | o1:0dB 11: 30dB
4 1 Microphone 1 Programmable Gain Amplifier Fine Adjust Configuration
3 0 Ox1F: 0dB O0xOE: 6dB 0x06: 14dB
: 0x0D: 7dB 0x05: 15dB
2 1 0x14: 0dB 0x0C: 8dB 0x04: 16dB
PGAM1[4:0] R/W 0x13: 1dB 0x0B: 9dB 0x03: 17dB
0x12: 2dB 0x0A: 10dB  0x02: 18dB
L O | ox11:3dB  0x09: 11dB  0x01: 19dB
0x10: 4dB 0x08: 12dB  0x00: 20dB
0 0 | OxOF:5dB  0x07: 13dB
F10. ERX2EREFMB LR ETFa
ADDRESS: 0x11
DESCRIPTION
BIT NAME TYPE |POR
7 — — — —
6 0 | Microphone 2 Input Amplifier Enable and Coarse Gain Setting
PA2EN[1:0] R/W 00: Disabled 10: 20dB
5 0 | 01:0aB 11: 30dB
4 1 | Microphone 2 Programmable Gain Amplifier Fine Adjust Configuration
3 0 | OXIF:0dB 4 0E: 6B 0x06: 14dB
0x0D: 7dB 0x05: 15dB
2 1 ) 0x0C: 8dB 0x04: 16dB
PGAM2[4:0] R/W 821; ?gg 0x0B: 9dB 0x03: 17dB
0x12: 2dB 0x0A: 10dB 0x02: 18dB
1 0 Oxi1.aqg  0x09:11dB  0x01:19dB
i 0x08: 12dB 0x00: 20dB
0x10:4dB ) 7. 1348
0 0 | oxoF: 5dB '
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RiEE XEERE

BHEEE—KBRE. KBS Z %2 XNEERHMICBIAS),
HEFIINTERTRNERZHEB, AFEEZTXNERERE,
BN F Bt 78 WMBENS 61(KR7), B4 LB A%
1E % 72 X 4R & BH(MBEN A Ik 88 3F =5 85 #F 4 F R B R 7),
MICBIASET SIS, BRI REEZENRELELEESTF
#B, ERNBEBETHREEE NI BEZ—(2.2V,
2.4V, 2.55VE2.8V)(F&11)o

HrZm XA

A — X T RAAINYIN)E B9 & S AR E T
ERR(E7), EHEN, REBBOSPEMNM, MiEKE
R & m RS E(E13); BFE RS EESE
FEFE), WEERBFERRED, FERDSEN,
Y FE T RAEOREIN/IDMCHEFE RN, HiEk

MAX98090
BIRINFEL A= B IS AR A =S

INT/DMDHIPDM##E, M FEZRNBARESED
BIE RN TIE, NPT HREERASELE,
AN EFOEREREFEEREEFERESLEL,
FARFEZRABAAHPE, R21)8, ABREFREEN
HIURFIKRE, InAEERTBEOBERKEKSE, PUER
ERATBERKE, FHBER LS REFE R
B f BEAT MERB BT ETRE AN,

HrERm XSRS

fEFAMICCLK[2:0], i85 % K3 (fpme) B B A
6FP IR Bz —(F13), BFERNEHEBAPCLKAMEEKE,
o] IR BSE B AfpcLk/2E fpcLk/8o B E HIEI & T KU BY §
MEEETXFLHAT —REFEREN, ®124FIHT
AT RN =ENPCLK) MR T B2 1% 5 X fh
bl:ﬁ%O

GRS G
; PCLK
INZIDMC DIGITAL 4—, DMDL v : DIGMICL i —
IN1/DMD MICROPHONE \
CONTROL DGITAL
MIC LEFT
LEFT +——+ RECORD »
IN3 ADC . MUX PATH DSP
ADC ADCL
N4 ML&EL LEFT / FLEXSOUND
TECHNOLOGY | DAl
DMDR \ DSP
MICBIAS
MAX98090 DISTAL RIGHT
| RECORD >
RIGHT PATH DSP
IN5 ADC MUX
RIGHT ADC ADCR
ING MIXER RIGHT /
i o e
____________ )
)
(

)

B7. HFZENEANTEER
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Z. ERNRERFREST T

MAX98090
BIRINFEL A= B IS AR A =S

Dﬁﬂ

ADDRESS: 0x12

DESCRIPTION
BIT NAME TYPE |POR
7 _ _ _
6 _ _ _
5 _ _ _
4 — — _
3 _ _ _
2 — — _
1 Microphone Bias Level Configuration
MBVSEL[1:0] R/W 00: 2.2V 10: 2.55V
0 01: 2.4V 11: 2.8V

F12. B AEERIZE THEF £ 5= XA

Master Clock Frequency (fycLk) 10MHz 11.2896MHz 12MHz 12.288MHz 13/26MHz 19.2MHz
frcLk/2 5.0MHz 5.645MHz 6.0MHz 6.144MHz 6.5MHz —
frPcLk/3 3.333MHz 3.763MHz 4.0MHz 4.096MHz 4.333MHz 6.4MHz

Approximate Digital | ¢ 4 2.5MHz 2.822MHz 3.0MHz 3.072MHz | 3.25MHz 4.8MHz
Microphone Clock
Frequency (fomc) frcLk/5 2.0MHz 2.258MHz 2.4MHz 2.458MHz 2.6MHz 3.84MHz
fPcLK/6 1.667MHz 1.882MHz 2.0MHz 2.048MHz 2.167MHz 3.2MHz
frPcLK/8 1.25MHz 1.411MHz 1.5MHz 1.536MHz 1.625MHz 2.4MHz
F13. HFERIERE
ADDRESS: 0x13
DESCRIPTION
BIT NAME TYPE |POR
7 — — —
6 Digital Microphone Clock Rate Configuration
000: fDMC = fPCLK/2 100: fDMC = fPCLK/G
5 MICCLK]2:0] R/W 001: fpme = frcLk/3 101: fpmc = frcLk/8
010: fpme = fpreLk/4 110: Reserved
4 011: fpmc = fpcLk/d 111: Reserved
Digital Microphone Clock and Right Channel Enable
0: Right record channel uses on-chip ADC.

! DIGMICR RIW 1: Right record channel uses digital microphone input.

Digital microphone clock (DMC) is enabled once both data channels are enabled.
Digital Microphone Clock and Left Channel Enable
0: Left record channel uses on-chip ADC.

0 DIGMICL RIW 1: Left record channel uses digital microphone input.

Digital microphone clock (DMC) is enabled once both data channels are enabled.
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Hr E T KRR AME

BFEZmRNBANTEREE N 4T BT X R NP0
Ko ARABEMNE B, BHRETRESNME
SEEFMAMRIRE, — BHE T &0 S (ORI 90 B $) 3

DIGITAL MICROPHONE COMPENSATION FILTER
RESPONSE vs. NORMALIZED FREQUENCY

25
g
w DMIC_COMP =6
% 20 // DMIC_COMP =5
@ / / DMIC_COMP = 4
[i's
e 15 // DMIC_COMP =3
= DMIC_COMP = 2
= DMIC_COMP = 1
. /¥ _— omc_covp=0
g 7/
<C
(72}
& /
R 7
5 DMIC_COMP = 8
© L] OMIC_COMP =7

0
Oxfs 01xfs 02xfs 03xfs 04xfs 05xfs

NORMALIZED FREQUENCY

B 8. #F 3 5 KAMEIE B 88 HF i i

R4 BFEZNERE

MAX98090
BIRINFEL A= B IS AR A =S

R EFERFERNNPRENE, M FEBRPET
B B AR B 7E EHIRZA(DMIC_FREQ, %£14), R H
RERBERNFERT RGN HPAI(RI6), BEHFTER
REHEh 4728 5, 234038 B it EFE R EHEE,
HFEBNMADRETESNMEMERESE, BEA
FPOR R R IR B (E8), BMHFER NI HAXMERAS
FETRANELIME PR, RIDER20ETEETKS
BEANSAXRAXRASHEFENMEZRESREE, FTIE
fRERES, FARBELDNERFES SR FERERION G
ek, REEBERT, R RENMPIRHEERA(RI6
MR37NE, —BERBTHFERAN SIS, B4 EE
EEBRENEN L, BFERXNEATIFHBII50kHz
(LEBSDHF = 1, R27)HRFEE,

ADDRESS: 0x14

DESCRIPTION
BIT NAME TYPE | POR
7 0 Digital Microphone Compensation Filter Configuration
6 0 0000-1000: Figure 8 details the available compensation filter configurations.
DMIC_COMPI[3:0] R/W 1001-1111: Configures the compensation filter to a pass through response.
5 0 The compensation filter response scales with the sample rate up to the Nyquist
4 0 bandwidth limit (fg/2). Automatically decoded in quick configuration mode.
3 — — — —
2 — — — —

DMIC_FREQ[1:0]

Digital Microphone Frequency Range Configuration
00: fppmc < 3.5MHz

01: 3.5MHz < fpc < 4.5MHz
If any of the system clock quick configuration bits in register 0x04 are set, then the
frequency range configuration is automatically decoded.

10: 4.5MHz < fppmc
11: Reserved
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MAX98090
BRI B S 4R R AL 25

F15. HEIMZIREEEIZE, fuclk = 11.2896MHz
fpcLk = 11.2896MHz RECOMMENDED DMIC_COMP SETTING BY SAMPLE RATE (kHz)
MICCLK DIVIDER fomc (MHz) DMIC_FREQ 8 16 32 441 48
0 fPcLKk/2 5.6448 2 7 8 3 3 3
1 focLk/3 3.7632 1 7 8 2 2 2
2 fpcLk/4 2.8224 0 7 8 3 3 3
3 fPcLK/5 2.25792 0 7 8 6 6 6
4 fPcLK/6 1.8816 0 7 8 3 3 3
5 fPcLk/8 1.4112 0 7 8 3 3 3
F16. EFIMBIRIE & » TmcLk = 12MHz
fpcLk = 12MHz RECOMMENDED DMIC_COMP SETTING BY SAMPLE RATE (kHz)
MICCLK | DIVIDER fomc (MHz) DMIC_FREQ 8 16 32 441 48
0 fpoLk/2 6 2 7 8 3 3 3
1 fpoLk/3 4 1 7 8 2 2 2
2 fpoLk/4 3 0 7 8 3 3 3
3 fpoLk/5 24 0 7 8 5 5 6
4 fpoLK/6 2 0 7 8 3 3 3
5 fpoLk/8 15 0 7 8 3 3 3
F17. WEIMZIREEFZE, fuck = 12.288MHz
fpcLk = 12.288(MHz) RECOMMENDED DMIC_COMP SETTING BY SAMPLE RATE (kHz)
MICCLK DIVIDER fomc (MHz) DMIC_FREQ 8 16 32 441 48
0 fPcLk/2 6.144 2 7 8 3 3 3
1 fpcLK/3 4.096 1 7 8 2 2 2
2 frcLk/4 3.072 0 7 8 3 3 3
3 fPoLK/5 2.4576 0 7 8 6 6 6
4 fPcLK/6 2.048 0 7 8 3 3 3
5 fPoLK/8 1.536 0 7 8 3 3 3

Maxim Integrated

87




=18, HEFIMEIRK

8288, fuoLk = 13MHz/26MHz

MAX98090
BRI B S 4R R AL 25

fpcLk = 13MHz RECOMMENDED DMIC_COMP SETTING BY SAMPLE RATE (kHz)
MICCLK DIVIDER fomc (MHz) DMIC_FREQ 8 16 32 441 48
0 frcLk/2 6.5 2 7 8 1 1 1
1 fpcLK/3 4.333 1 7 8 0 0 1
2 fpcLk/4 3.25 0 7 8 1 1 1
3 fPcLk/® 2.6 0 7 8 4 4 5
4 fPcLK/6 2.167 0 7 8 1 1 1
5 fPcLk/8 1.625 0 7 8 1 1 1

i€19 ?&ﬁ%l\ lL,\I

I:II:I\

fl\/ICLK = 19.2MHz

fpcLk = 19.2MHz RECOMMENDED DMIC_COMP SETTING BY SAMPLE RATE (kHz)

MICCLK DIVIDER fomc (MHz) DMIC_FREQ 8 16 32 441 48

0 fpcLk/2 — — — — — — —

1 fooLK/3 6.4 2 7 8 1 1 1

2 fooLK/4 4.8 2 7 8 5 5 6

3 fooLK/5 3.84 1 7 8 2 2 3

4 fooLK/6 3.2 0 7 8 1 1 2

5 fooLK/8 2.4 0 7 8 5 5 6

%20 ?ET-}__%I\ IL.\IE

SIZE, fucLk = 256 x fg

fpoLk = 256 x fg RECOMMENDED DMIC_COMP SETTING BY SAMPLE RATE (kHz)
MICCLK | DIVIDER | fpmc (MHz2) DMIC_FREQ 8 16 32 44.1 48

0 focLK/2 — — 7 8 3 3 3

1 focLK/3 — — 7 8 2 2 2

2 focLK/4 — — 7 8 3 3 3

3 focLk/5 — — 7 8 6 6 6

4 focLK/6 — — 7 8 3 3 3

5 focLK/8 — — 7 8 3 3 3

Maxim Integrated

88




EEDE DN

ST EESMHANELIED, MERMRNEANTHEE
WA (PGA, B9, HARMIFLMER, BIFLE
FRImEMAN. IERFEZNMMAFLAEREZT RPN ED

SNERESXFRPERRE).

BRINENREER

MAX98090
BIRINFEL A= B IS AR A =S

EENESBATERLBBRESBAEEETEREAN
FiEER21), ZANARSTEHETEZEUKE BINT. IN3FIINGH £
mwmR AN, K BIN3FOINA (IN3 - INAHIZEDBAN; 2B
REEREUCE BIN2, INARINGE it AN, KR BIND
FOING (IN6 — INB)HYZE M HN, EEBAR I N & BETE A AP

MTER DB
"""" ; { LINAPGA(Z0] | {
IN1/DMD IN1 l
IN2/DMC N3 | LNE A -6dB/0dB . Y 648702008
IN5 | INPUT LINE A
IN3-IN4_| MIXER _ PeA ADC
LEFT =
A MIXER
A LINEA
IN1SEEN
MIC 1 IN3SEEN LINEAEN LINEB
MIC 1 INSSEEN EXTBUFA
IN34DIFF
MAX98090
MIC 2
IN2SEEN
MiC2 IN4SEEN LINEBEN ADC
IN6SEEN EXTBUFB RIGHT
| IN65DIFF MIXER
N2 / l LINEA
N | e PRI . -6dB TO 20dB ONEB
o N6 | INPUT LINE B
IN6-IN5 | MIXER _ PeA t
WP oMLY, ( | MXADR(6
______ T I LINBPGA[2:0] | ==z ANALOG
!OMIXG246 0 T OUTPUT
""""""""""" ¥ MIXERS
4
)
B 9. AN BEHER]
®21. AN REREEFFa
ADDRESS: 0x0D
DESCRIPTION
BIT NAME TYPE |POR
7 IN34DIFF R/W 0 | Selects IN3, IN4 differentially as an input to the line A mixer.
6 INGSDIFF R/W 0 | Selects ING, INS differentially as an input to the line B mixer (WLP only).
5 INTSEEN R/W 0 | Selects IN1 single ended as an input to the line A mixer.
4 IN2SEEN R/W 0 | Selects IN2 single ended as an input to the line B mixer.
3 IN3SEEN R/W 0 | Selects IN3 single ended as an input to the line A mixer.
2 INASEEN R/W 0 | Selects IN4 single ended as an input to the line B mixer.
1 INSSEEN R/W 0 | Selects IN5 single ended as an input to the line A mixer (WLP only).
0 IN6GSEEN R/W 0 | Selects IN6 single ended as an input to the line B mixer (WLP only).
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AED, B ARB+6dBABERE LY i BiGFEIRA
£9), ZNRAHAERZE AH0dB,
SANREHLTRENERFRSEFBEERBA, AL
EHEES, WHELEHEHAESHN, T%EE-6dBRA
(MIXG135F0MIXG246, #*23), RIEE—BEMANIREN, %
ANREHRETAZN, UREHE—RSSHNEDEAN,
K RABEENLREMN, BRESABEREI WA
RIULNPGA

AXFETEMAGESEE, SRENLANBTHBETH
R 3 M A (PGA), TRAHMEIBE20dBIE S M 3R
W AR ENEREEADCE &8GR &) SR Bl 5 H (B,
WREANESBIHBEF, FEMMTR, SMEBEHE
NI BOH A R IR BEQ20kQ), MBEXEHBIE, %

22, HMERIG AR R B FAE

MAX98090
BIRINFEL A= B IS AR A =S

NI EBEX B FRHEEE SR, TEBTIAME,
Efas F-6dB 8% i i IR LY W FPGARETTIR B o
EZNPAN, IBENBHZHERIEBEE(1%RHER). T
RRGFHERKH N BETREE0, EATRITEE
W ZE D BB HE

Av_EXTLINE = 20 x log (20kQ/Rs EXT)

NTEmEA, EA-—TESBEE1%HER) BKEHAEE
BB MBI (E0), AT, BT W B Hip EZE R,
ZREBY RN EHESRAREE (G B NG TS AL
+6dBEIEH HE ), R22EHTEARBRENKAY
BECEBMEE,

LINE INPUT Rs_ExT
EXTERNAL GAIN (dB) DIFFERENTIAL (kQ) SINGLE-ENDED (kQ)
Av_EXTLINE = -9.5 60 84.5
Av_EXTLINE = -12.0 80 115
Av_EXTLINE = -15.0 112 165
Ay _EXTLINE = -18.0 160 237

DIFFERENTIAL LINE INPUT

A%

RFB_INT+ = 20kQ

Rs_ext+
VIN_DIFF+ *UNER —
PGA
VIN_piFr- FAAN/ -6 —
Rs_EXT-
RFB_INT- = 20kQ

SINGLE-ENDED LINE INPUT

NV

RFB_INT+ = 20kQ

Rs_ExT+
VIN_SINGLE-ENDED *LNEA —
PGA
VCOMMON_MODE I—’\/\/\/ - —
Rs_ExT- = 15kQ
RFB_INT. = 30kQ

E10. BYLENSSp1E a2 BE B

Maxim Integrated

90



®23. ZNEFREF T8

MAX98090
BIRINFEL A= B IS AR A =S

ADDRESS: 0x0E
DESCRIPTION
BIT NAME TYPE |POR
Enable for a -6dB Reduction for Two Single-Ended Line A Mixer Inputs
7 MIXG135 R/W 0 0: Normal line A mixer operation.
1: Gain is reduced by -6dB when two single-ended inputs are selected.
Enable for a -6dB Reduction for Two Single-Ended Line B Mixer Inputs
6 MIXG246 R/W 0 0: Normal line B mixer operation.
1: Gain is reduced by -6dB when two single-ended inputs are selected.
5 0 | Line Input A Programmable Internal Preamp Gain Configuration
4 LINAPGA[2:0] RW | 1 | 000:20dB 010: 3dB 100: -3dB
3 1 001: 14dB 011: 0dB 101, 110, 111: -6dB
2 0 | Line Input B Programmable Internal Preamp Gain Configuration
1 LINBPGA[2:0] RW | 1 | 000: 20dB 010: 3dB 100: -3dB
0 1 001: 14dB 011: 0dB 101, 110, 111: -6dB
x4, BN E T 7
ADDRESS: 0x0F
DESCRIPTION
BIT NAME TYPE |POR
7 EXTBUFA R/W 0 | Selects external resistor gain mode for line input A.
6 EXTBUFB R/W 0 | Selects external resistor gain mode for line input B.
5 — — — —
4 — — — —
3 — — — —
2 — — — —
External Analog Microphone (IN5/IN6) MUX Configuration (WLP Only)
1 0 00: External microphone disabled: 10: External microphone to MIC 2:
IN1/IN2 selected for MIC 1 IN1/IN2 selected for MIC 1
EXTMICI[1:0] R/W IN3/IN4 selected for MIC 2 IN5/IN6 selected for MIC 2
01: External microphone to MIC 1:
0 0 IN5/IN6 selected for MIC 1 11: Reserved.
IN3/IN4 selected for MIC 2
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M ANPGAZ M RS

BRI BB ANPCGATIE M E R NPCAR i T EEEEEE
BEMBLRESE, SNEELTFRIBAENLERA
FERNBEWMABASE THE, EBEDEN. HFHE
s A B R, BB AT SDACKH RS,

MAX98090
BIRINFEL A= B IS AR A =S

RHLHIEE S HIRERZEADCREHRBHN

BUBANDTREAEREZY, BENBAUCSERE
ADCRER(ZTBE, E11), BEZILRTREER
RAVEANE#HE, ZEREE T HIEES 1 Vavs) B HLH
ANESHOTERE, SEUERRNEZARETR, %

EEREERYHNRNBERESE., YRR AFRH BRATRTFRAGS EEE &2 1R 8= K&
WHOERFDIRA T ESERE, 5. E32),
T { MIXADLIB:0] | «
IN1/DMD N2 ;
IN5-IN6
ADC ;
LEFT ADC .
MIXER LEFT
IN3 A
IN4
Lo FLEXSOUND
IN1-IN2 | ADCDITHER TECHg§PL°GY
IN3-IN4 '
IN5-IN6 v
ADC
ReHT | < R -
INS MIXER
N6 t
(WLP ONLY) e
MAX98090 '______t _____ ]
{ MIXADR[6.0] | (
_____________ s
)
BT, BB B B EADCIEESIH N H03) R AEE]
Maxim Integrated 0



MAX98090
BIRINFEL A= B IS AR A =S

REER HUENES, TR ETEREABEEB N FBENE
BUNFTBEREEND AT N ERAR, S—1 8 Fi8), Wk B THEREE T E R XNBADCH H B iE T
BHIGEADC, HETERESE, TRExaTFEx 5. AGRBBERLLHOSP, BERERFEHE

RPGA. 4 APGAHIES, fizaExaTEaEmm A DDAL E12)

DIGITAL MIC DATA

S
. )
IN1-IN2

co—e | oML LEFT RECORD PATH —
TTINGING a— MIXADL[G:0] | DI
e ic R A < S s 1=y -
IIT— anc FILTERS SIDETONE
__LINEA| |ppr ADC ADCL LEFT FILTER
i MUX i
___LINEB] MIXER LEFT [ T .
A RECBQEN {AVLG[2:0] |
R AT AVBQ[3:0] 1 AVL[3:0] !
ezl |l { DIGMICL i ! \ope REC BOR301 ... ‘| pal
B — ADLEN! | apchp || | AHPE REC B1[23.0]: | DSTS[1:0] i

. : ; . DHF REC_B2[23:0]

| OSR128 | " DIGMICR | :

ey | il | itDIGMICR i REC_A1[23:0]
. INTIN2 { ADREN | {ADCDITHER| REC_A2123.0]
TTTIN3ING DMDR  / *
B — DIGITAL T
. _IN5-IN6 |  / MIC RIGHT BIQUAD RIGHT
ADC FILTERS [ | || SIDETONE
T UNEA] pHt ADC ADCR v FILTER
T TLINEB| MIXER RIGHT RIGHT RECORD PATH
e __Mcty
e — WIRADRED SIDETONE TO
omcaj T FLEXSOUND PLAYBACK PATH
TECHNOLOGY DSP

B12. R ZEHEER

Maxim Integrated 93



MAX98090
BIRINFEL A= B IS AR A =S

DIGITAL MIC DATA (
o )
o INT-IN2, —
TN <« WIXADLE0] | DVDL HEPTRECORD PATH
i — DIGITAL
TINGNG mc || LEFT sooan | WEFT e, > =
T apc LEFT FILTERS s SIDETONE
- LNEAL ppr ADC ADCL U
" TLINEB| MIXER A N . Y T
A f ! RECBQEN | TAVLG[20] |
p—— [k CRGMiCTT T AVBQRBO)] ! AVL[30] !
=zl |l | b MODE{  |RECBOR30)| ...l ___ | Al
p— {ADLEN| | ADCHP | AHPF 1+ REC BI[23:0] 1} DSTS[1O] ; | AVRG[2.0]
--------- ! OSR128 | Themer 1 DHE : REC_B2[23:0] | AVR[3:0]
{ADREN| |ADCDITHER| LOER D e P RECAfR301: ||
e [ ADREN ] {ADCDITHER] { | REC_A0l230) i
cooo NG - DIGITAL v
RIGHT
IN5-IN6 MIC RIGHT RIGHT RGHT [T lgveL > >
B ADC L 1 FLTERS [ | BIQUAD 1 gipETONE LevE
__UNEA| pHt ADC ADCR RNTBQT FILTER 33
T TLINEB| MIXER RIGHT RIGHT RECORD PATH
T T vic \%
o SIDETONETO | — |LRST > >
e <+ MIXADR[6:0] L ExSOuND B AYBACK PATH LEVEL = >
TECHNOLOGY DSP *
{DVST[3:0] !
,,,,,,,,,,,, (
)

E13. R ZEEADCEE 5

R/ B F #1235 (ADC)
SIABADCEMBIET LI SHBE, BHRT. =
TEBNHENSE. BHETHENNRNESE, IX
R B D R B AN I RHE BB 13), 78 BSADCIE 18 of I 37
FHE, AR BTN SR A EAF B E
(7)o

ADCIfEEEE

ADCEHRE AWM ITHEERZ— —FHIEEINLATF
BEHMAME, B—MEANABTEEIFEERD, ADC
R E B ET A AN B, ZTEEJLFEAEMThE, 8
7SI 1S i BT K T BERMS,

ADC X 64455012815 K50 K (fs) B0 XA E(OSR), 128
x fsBIOSRIEZADCHBE, 1ELEOSRA64 x fsB MIThFER
Ko

Maxim Integrated

AT, DSPE B XHE B YOSRIERS . X T 15 BiRE(fs
= S8kH2)FE H(fs = 16kH)RHERMIEZ N A, DSPEH
BEEAFERESTRESRIIR), WRFEEIEZIR LR, OSR
BHEBEA128 x fs, FEEFHEHIRE, UWFHEEHEK,
RKEHIFESZTR/ESMEE N B P Rfs = 32kHz.
44 1kHz, 48kHz%), AT RIBEEE(FIR), WRFEHES
RIEKSS, NEFIEBEOSR, B/ E = H(PCLK)
BB D AADCR AN ENTRE, AHREFEX—F
#, WRfpcLk < 256 x fg, HTEOSRIXA64L x fg, LN,
40 R R MITE50kHz (DHF = 1, #FI20fS = 96kHz), A4
OSRAWIMEEE A64 x fg, S5HHEL*, EHEFRMATSZTRIE
MR E D, TiEFEOSR = 128, KUE4LADCH&E,
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ADCHIN R &8 E

BHEAFMIEESE MADCHAESSE, BERERHA

BHERES, ADCES SR IEWRXRBEEZRZRPGA (15

2). & APGA AEB)MIF A, SEFEEEREEEENBA

SF(INT/IN2. IN3/INASLING/ING)KI Z= 7 8 N o SR JTSADCH
NEREBEREES FEEEAFENAF BADCE (K

25F05%26),

RSB ¥FlexSound DSP

BFFITEBEE FFlexSoundH R IDSPHI—EB 4>, H
ZHDSPEKAR, £ —HADSPEHBAFTHFIRLE. B
ZREBIR. SREBEKESBFRNMSERBERELSE, T
— AV ZHEFIRER, TENERRBARSE, EER

%x25. AAEEADCRESW NG ESFS

MAX98090
BRI B S 4R R AL 25

BB FRE g, RETBEEDSPEEFHFNZE
B, R RSTIHFEAERKE14),
REBRETFIRNE
*Z B EDSPEERFIERE Fo — 1 IE K 28 HMODER
®WE(FR27), TEFIREZIRBEMNFRT RIER . IIRERK
S| BT AirA(fs = 8kH2)FO 3 5 (fs = 16kH2)BEN
FREESELCATHRERS SMETRERXERNNIFE,
XM EBIT48kHz (fLreLk > 48kH2) B, fF AFIRZF R K
B HIBEDHFE N, FriEMODER: & 1& B T % & 70 [ K@ B8
DSPHI /B @ 1E

SREDSPHEFERERKESS, ZERESRTEIRES
FIRERIBESBRESER, BEERT SIE HKiE RS
EDC)WIANGES.

ADDRESS: 0x15
BIT NAME TYPE |POR DESCRIPTION
7 J— J— J— —
6 R/W 0 | Selects microphone input 2 to left ADC mixer.
5 R/W 0 | Selects microphone input 1 to left ADC mixer.
4 R/W 0 | Selects line input B to left ADC mixer.
3 MIXADL[6:0] R/W 0 | Selects line input A to left ADC mixer.
2 R/W 0 | Selects IN5/IN6 differential input direct to left ADC mixer (WLP only).
1 R/W 0 | Selects IN3/IN4 differential input direct to left ADC mixer.
0 R/W 0 | Selects IN1/IN2 differential input direct to left ADC mixer.

%26. A EADCRESM NG ESFS

ADDRESS: 0x16
BIT NAME TYPE | POR DESCRIPTION
7 — — — —
6 R/W | 0 | Selects microphone input 2 to right ADC mixer.
5 R/W | 0 | Selects microphone input 1 to right ADC mixer.
4 R/W | 0 | Selects line input B to right ADC mixer.
3 MIXADR[6:0] R/W 0 | Selects line input A to right ADC mixer.
2 R/W | 0 | Selects IN5/ING differential input direct to right ADC mixer (WLP only).
1 R/W | 0 | Selects IN3/IN4 differential input direct to right ADC mixer.
0 R/W | 0 | Selects IN1/IN2 differential input direct to right ADC mixer.
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MAX98090
BIRINFEL A= B IS AR A =S

DIGITAL MIC DATA

)
)
o IN1-IN2 g —
RNz SN O 117 | L S
T IN5ING MIC LEFT | | B|LQES;T\D | | LEFT LEVEL -~ | >
— ADC LEFT FILTERS FILTER SIDETONE |
_____LINEA] LEFT ADC ADCL MUX A
:: LINEB | MIXER LEFT “ * I
T RECBQEN i AVLG[2:0] }
. MIC1 f T T AVBQ[3:0] i_AVL[30] |
B B Tl e e N I REeea | CESiT | e DA
- ! ADLEN{ | ADCHP ! _B1[23: 1AVRG[2:0] }
o OsRizg | {oiGmicR |} 1 PP REC s | AVRE3O) |
. INTN2, | ADREN | {ADCDITHER| REC_A2[23:0]
e DMDR e v v v Y
_IN5ING MIC RIGHT | | BT&%TD || RiGHT R >t >
----———— ADC
T TTUNEA] pat ADC ADCR Ffv'lﬁ')"(T FILTERS FILTER SIDETONE
—__LINEB]| MIXER RIeHT RIGHT RECORD PATH
o MICt
o/ SIDETONE TO
‘ <¢—— MIXADR[6:0] !
mic| [ TETEIOS FLEXSOUND PLAYBACK PATH
TECHNOLOGY DSP
E14. R BFlexSound# K DSPHE
27, DSPENERBES S
ADDRESS: 0x26
DESCRIPTION
BIT NAME TYPE |POR
Enables the Codec DSP FIR Music Filters (Default lIR Voice Filters)
0: The codec DSP filters operate in IR voice mode with stop band frequencies below
7 MODE RIW 1 the f.S/2.Nqu|st rate. The voice mode filters are optimized for 8kHz or 16kHz voice
application use.
1: The codec DSP filters operate in a linear phase FIR audio mode optimized to
maintain stereo imaging and operate at higher fg rates while utilizing lower power.
Enables the Record Path DC-Blocking Filter
6 AHPF R/W 0 0: DC-blocking filter disabled.
1: DC-blocking filter enabled.
Enables the Playback Path DC-Blocking Filter
5 DHPF R/W 0 0: DC-blocking filter disabled.
1: DC-blocking filter enabled.
Enables the DAC High Sample Rate Mode (LRCLK > 48kHz, FIR Only)
4 DHF R/W 0 0: LRCLK is less than 48kHz. 8x FIR interpolation filter used.
1: LRCLK is greater than 48kHz. 4x FIR interpolation filter used.
3 — — — —
2 —_ —_ —_ —
1 —_ —_ —_ —
0 — — — —
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MAX98090
BIRINFEL A= B IS AR A =S

REBEEW SRS fo (BB K 28 KB T 1k), 55 WElectrical Characteristics

FEEBDSPRE— AN _MBFRRE, #HTHR  No

MERABIKRSB, BFABE_MNEBESEBENRT LTHIEEEVBAN N FTRERRE, URFERAERE

E. BEFEXRS, AFREXTERNN_MIEES, B 28, WMAEFRBUHENN_MBEBZNEERE, 12

RECBQENEF(&28), fFft/a, UK EBERAEL AT A BRI

OdBE-15dB (%R HAy g, MFE29), W=k 8 p _2

THIEB A B A TF+12dB. QEXTF10, HHFRFH/N H(z) = Bo+B1xZ +ByxZ
Ag+AqxZ 1+ Ay x272

5<28. DSPX Mgk a3 (F e S 1Fa
ADDRESS: 0x41
BIT NAME TYPE | POR

DESCRIPTION

Al |O (N
|

Enable Biquad Filter in Record Path
3 RECBQEN R/W 0 0: Biquad filter not used.
1: Biquad filter used in record path.

Enable 3-Band EQ in Playback Path (Bands 4-7 Are Not Used)
2 EQ3BANDEN R/W | 0 0: 3-band EQ disabled.
1: 3-band EQ enabled. Only valid if EQ7BANDEN = 0 and EQ5BANDEN = 0.

Enable 5-Band EQ in Playback Path (Bands 6 and 7 Are Not Used)
1 EQ5BANDEN R/W 0 0: 5-band EQ disabled.
1: 5-band EQ enabled. Only valid if EQ7BANDEN = 0

Enable 7-Band EQ in Playback Path
0 EQ7BANDEN R/W 0 0: 7-band EQ disabled.
1 : 7-band EQ enabled. This makes EQS5BANDEN and EQ3BANDEN redundant.

R29. REBHN _MBFHEMAFELEETFR

ADDRESS: 0x19

DESCRIPTION
BIT NAME TYPE |POR
7 — — — —
6 — — — —
5 — — — —
4 — — — —
3 0 | ADC Biquad Digital Preamplifier Gain Configuration
2 0 0x0: +0dB 0x4: -4dB 0x8: -8dB 0xC: -12dB
1 AVBQ[3:0] RW o | Ox1:-1dB 0x5: -5dB 0x9: -9dB 0xD: -13dB
0x2: -2dB 0x6: -6dB 0xA: -10dB OxE: -14dB
0 0 0x3: -3dB 0x7: -7dB 0xB: -11dB OxF: -15dB
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WM FREBREBTE AP T HRERE(BO. B1. B2,
A1F0A2), BPMREKEAIF Y 4)ABEE N RE
G AELI5 N FHFEERI0), FEA=TFHEREIRL L
TMEFRBETREEN. W #HHHEEAEEFERE, 714
CLABEE S, B0 ANEE D (FTAB N RZEBISEE KR
g"]y‘j+8§'8)o

F30. RERBN_MriEiK s 2

MAX98090
BIRINFEL A= B IS AR A =S

FEBEBRNE

RHXTERMNE, A NBEEXSESHENSERE
MESHTRES. N, NFTEEEFE. 5F 1,
FE—DATEEIRE, ABERBEEDSPRA,
EHFHHTTIRE A-0.5dBE-60.5dB (R31), HFMNEZT
RBEEATBIE, EHEEESHIECHFE, RBHE
BAENAFEE,

ADDRESS RANGE NAME TYPE COEFFICIENT SEGMENT
OxAF | 0xBO | 0xB1 RECORD BIQUAD COEFFICIENT BO R/W REC_BO0[23:16] REC_B0[15:8] REC_BO0[7:0]
0xB2 | 0xB3 | 0xB4 | RECORD BIQUAD COEFFICIENT B1 R/W REC_B1[23:16] REC_B1[15:8] REC_B1[7:0]
0xB5 | 0xB6 | 0xB7 | RECORD BIQUAD COEFFICIENT B2 R/W REC_B2[23:16] REC_B2[15:8] REC_B2[7:0]
0xB8 | 0xB9 | OxBA | RECORD BIQUAD COEFFICIENT A1 R/W REC_A1[23:16] REC_A1[15:8] REC_A1[7:0]
0xBB | 0xBC | OxBD | RECORD BIQUAD COEFFICIENT A2 R/W REC_A2[23:16] REC_A2[15:8] REC_A2[7:0]
R3. XEERMEFEREFFH
ADDRESS: 0x1A
DESCRIPTION
BIT NAME TYPE |POR
7 0 | sidetone Enable and Digital Source Configuration
DSTS[1:0] 00: No sidetone selected 10: Right channel
6 0 01: Left channel 11: Left + right channel
5 —_ — — —_
4 0 | Sidetone Digital Gain Configuration
3 0 0x00: OFF 0x08: -14.5dB 0x10: -30.5dB 0x18: -46.5dB
0x01: -0.5dB 0x09: -16.5dB 0x11: -32.5dB 0x19: -48.5dB
5 DVST[4:0] RIW 0 0x02: -2.5dB 0x0A: -18.5dB 0x12: -34.5dB 0x1A: -50.5dB
0x03: -4.5dB 0x0B: -20.5dB 0x13: -36.5dB 0x1B: -52.5dB
1 0x04: -6.5dB 0x0C: -22.5dB 0x14: -38.5dB 0x1C: -54.5dB
0 0x05: -8.5dB 0x0D: -24.5dB 0x15: -40.5dB 0x1D: -56.5dB
0x06: -10.5dB OxOE: -26.5dB 0x16: -42.5dB Ox1E: -58.5dB
0 0 0x07: -12.5dB OxOF: -28.5dB 0x17: -44.5dB 0x1F: -60.5dB
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R E1E R E T 10 5 A0 FE TR
SAFERETBBOSPEBHFERMBFEEFR, REY
RBERIEE, FTEATATEFEZARETEF,

R32. AREFRFEBNFIEEREST T

MAX98090
BIRINFEL A= B IS AR A =S

WHEFERIE T TR E N0dBE+42dB, F K A6dB;
W BRI 5 0T IR B H-12dBE+3dB, K A1dB (X
32#0133),

ADDRESS: 0x17
DESCRIPTION
BIT NAME TYPE | POR

7 — — — —
6 0 | Left Record Path Digital Coarse Gain Configuration
5 AVLG[2:0] R/W 0 000 : 0dB 010 : +12dB 100 : +24dB 110 : +36dB
4 0 001 : +6dB 011 : +18dB 101 : +30dB 111 : +42dB
3 0 | Left Record Path Digital Fine Adjust Gain Configuration
2 0 0x0: +3dB 0x4: -1dB 0x8: -5dB 0xC: -9dB

AVL[3:0] R/W 0x1: +2dB 0x5: -2dB 0x9: -6dB 0xD: -10dB
1 T | ox2:+1dB 0x6: -3dB 0xA: -7dB OXE: -11dB
0 1 0x3: +0dB 0x7: -4dB 0xB: -8dB OxF: -12dB

K33 AFERFREBHFEGERET T
ADDRESS: 0x18
DESCRIPTION
BIT NAME TYPE | POR

7 - — — —
6 0 Right Record Path Digital Coarse Gain Configuration
5 AVRGJ[2:0] R/W 0 000 : 0dB 010 : +12dB 100 : +24dB 110 : +36dB
4 0 001 : +6dB 011 : +18dB 101 : +30dB 111 : +42dB
3 0 | Right Record Path Digital Fine Adjust Gain Configuration
2 0 0x0: +3dB 0x4: -1dB 0x8: -5dB 0xC: -9dB

AVR[3:0] R/W 0x1: +2dB 0x5: -2dB 0x9: -6dB 0xD: -10dB
1 T | ox2:+1dB 0x6: -3dB 0xA: -7dB OXE: -11dB
0 1 0x3: +0dB 0x7: -4dB 0xB: -8dB OxF: -12dB
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HrSFEODANEE

BT EMEODANBER N ETERH(E15), E—BHA
BERHNRERS, BHEXHE. NITHEER, X
256 x fsz10MHzE60MHZSE B #) =% B9 5, X H8kHzE
96kHZE B M BB F SRR (), BUBRBMEH LT
EMENN, BEEHIHEER, SEGERERBERR,

MAX98090
BIRINFEL A= B IS AR A =S

BEXHEANFHNPIMRN, BHEBEAMYE
HE, WEBPLLEREBE 2 SMBLRCLKIE,

B IO ARTF EMBIEB REFFESEE, BB
EMAAFRRBREE, @FRTEMBANBLH. &
PNFREBRERRBE, UERIFHMNETEEANES
TEERETE, RTEEEDIUIFSMIER T I
HRA(PCM), BFFI2S. EXFF. HXFHE2EBTDM),

( MCLK LRCLK BCLK SDOUT SDIN (
) )
MAX98090
DATA OUTPUT YSDOENT f-aom-s
ENABLE [ {HizoFF | TRV
{MAS
| TOM,FSW |
PRESCALED FRAVE {BCI» BT {SLOTDLY[3.0]4
CLOCK |« CLOCK  |e{WCi} | CLOCK { SLOTLR[I:01
GENERATION e
POLK i USE_MI ! OUTPUT SHIFT INPUT SHIFT
i PSCLK[1:0]; i NI[14:0] REGISTER |q_iRJDLY: | REGISTER
L MIft4:0] ; | WSO 1
* LOOP preascs reosiess | DATAINPUT
LBEN; { SDIEN -
L] PLLAND CLOCK GENERATION BACKMUX \ +-ommt Pomml ENABLE
4 A KL
t FREQ30] ;  BSEL[20] ;
{DMONQi—#>| PLAYBACK
AND CONFIGURATION DAI: DATA PATH
DIGITAL MIC CLOCK TO ADC CLOCK LRAuDIO & A TO DAC CLOCK L/R AUDIO
y  CONFIGURATION y CENERATION OUTPUT y GENERATION Y Y NPUT
R RECORD PATH DSP PLAYBACK PATH DSP
E15. #F S4B O S A ER
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DAIBF = HIFNEL &
HOBsNREER SRR FSMEONBITESR
—o XBHAREERM AN RREQ TR, BFEER
WMH T, MRBTFE T EMEO RN SFEN,

28 ¢ % 35 4 R S5 B M 10MHZzEGOMHz 8 4h 2 3 45 B9 4P
(MCLK), %71, WFH TRk, ESLBAKIELSR, 2
HEKR1OMHzE20MHZEBE B W ZBEF 5D, 4 7= 4 %M ESE
BB EE A B b, 3 R PO 2B B 5 4 4 92K 34), REPET
SRR TIRE D IMCLKHITT. 25454, LU=t m B
FARERBTEP(PCLK); SRS B3 3038 i3 B 0 4947 28 /4547
98 @ BRI FIPCLK A 235 1 36 45 57 36 4 42 B 4h

¥ 5 S5 015 28 5 45 MBkHzE96kHzH 1F B R #%
F, BEAHF—ADAI, 7R S )R E KE N BT
478 B 1 FRAB B MO SRAER

B MK T SO XS ERM TR (K35), HIEH
E BY & 17 048 % A (SDIN)AD % H(SDOUT), DAIEE £

MAX98090
BIRINFEL A= B IS AR A =S

G EME $(LRCLK) A LB $3(BCLK) s EHERXT, 28
HERNLFRN Z — B R 290 E 12 8 $(PCLK) = &
LRCLKAIBCLK; A BHEMNKEX T, #4708 552 4t
LRCLKFIBCLK,

ENR P E
BHEBHYFEMENN, B8 E(LRCLK)F L B 4
(BCLK)EZ B fF 0% t, e 88 £ 7 B PO 30 70 53 471 & 20 B 4
(PCLK) 4,

I RAELRCLKFN/ZHBCLK L 3% 0 $9% th 5 JE P B i
H, REBINSRG RO T RECRES, UMEREH =151
B B IE . 403 ARIE T 45 B 50 2 4 {E(PSCLK[1:0]).
AEBEEENHL(THERR), HZFBWRREE M PE
F(BSEL[2:00), WA=HEEREH, KRitzsh, AHFE
DERE—BEREIESHMBRADCEE. DACEKM. HF
ZRRBANFEN, ST LN,

( MCLK LRCLK BCLK (
) )
MAX98090
{MAS}
PRESCALED FRAME {BCI-»- BIT
CLOCK [ CLOCK | <a—{WCii CLOCK
GENERATION P
............ 1 USE_MI
Pet [PSCLK(10] | Nit40) |
i Mifi4:0] i
— PLL AND CLOCK GENERATION
{FREQ30] | { BSEL[20)] |
DAI: CLOCK CONTROL
AND CONFIGURATION
!
DIGITAL MIC CLOCK TO ADC CLOCK i TODAC CLOCK
y CONFIGURATION v GENERATION V GENERATION
BE16. DA|BT £ ) 7 B £ 25 5
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#*x34. R FHR T (MCLK) T 53 5B & F 7=

MAX98090
BIRINFEL A= B IS AR A =S

D}ﬂ

ADDRESS: 0x1B

DESCRIPTION
BIT NAME TYPE | POR
7 — — — —
6 — — — —
5 0 Master Clock (MCLK) Prescaler Configuration
00: Internal master clock generation disabled
PSCLK]1:0] R/W 01: fpcLk = fmcLk/1, 10MHz < fycLk £ 20MHz
4 0 10: fpoLk = fMcLk/2, 20MHz < fycLk < 40MHz
11: fpeLk = fmcLk/4, 40MHz < fpoLk < 60MHz
3 — — — —
2 — — — —
1 — — — —
0 — — — —
35, FHEAX IR E T Faa
ADDRESS: 0x21
DESCRIPTION
BIT NAME TYPE | POR
Master Mode Enable
0: Slave mode
7 MAS R/W 0 (LRCLK/BCLK are inputs and accept external clock sources).
1: Master mode
(LRCLK/BCLK are outputs and timing signals are generated internally).
6 — — — —
5 — — — —
4 — — — —
3 — — — —
2 0 Bit Clock (BCLK) Configuration (Master Mode/Slave Right Justified Only)
000: Bit clock disabled 100: fgcLk = frcLk/2
1 BSEL[2:0] R/W 0 001: fgcLk = 32 x fg 101: fgcLk = froLk/4
010: fgcLk =48 x fg 110: fgcLk = frcLk/8
0 0 011: fgcLk = 64 x fg 111: fgoLk = frcLk/16

FMERT, BH4253FBRADBEEENIFIM)IE A F5 ZRAWE, EEVERXT, LRCLKFPCLKSRZE (X K& BCLK)
e, WPCLKH 24 ALRCLK, A EH BPCLKS 47t ZEIHI R REFEEL; I, MCLKYE B8l zh = 4
28 LRCLKES7 28 = 4 BCLK(5%35), #R#BFTIE ML RAFE X4 A B S FIPCLK, B %% 2ILRCLK (M &
(OSR, MADCygefp E& 43)ME B HINI/MILE, ATt BCLK), BURTFriEdBS$hEL,

H M LRCLKIME

NI

flrcLk =fPoLk * MI<OSR
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FNRRXT, SHERE="FMHTEER, XKL, 25
=EXN TR EHEE(ERABMIFINIEEE >4
LRCLK), #Aif, BIMFEXAENI 8 3RENIFIMI, 2
it 8 % APCLKELRCLKEEE R RE A X, TXREHEF
LRBINFHFEBNB=F THEEN,

RIEAE

REEBRRT, WEBIMERIRPIEEFREEHINEGE
36)FIRFE(R37), EEREENERAEFEETNRER
BESHFRTHN—NML, BNEEIENHMEREREN
FMXFERRBREBME, MEREREEN, —BEERE,
ZEAEBRREEAMN THERX, FAAIHRANIFIMI
ZEEFHELRCLK, R, ERRREEERNN, REFEZR
BREEEX BRI F I LERTIRE(RIOELS), W

F36. FiIZmthRIE L B HF1FRe

MAX98090
BIRINFEL A= B IS AR A =S

BHEEZIEZER, UBRRTEEENITEERNLBEBERE
o

AHEDSPEERMTEFHEETNER, AFEBHREREE
XY, BEREF O BB(PSCLK, R34). BFIE
% 23(MODE, #*27)F1ADCid X # &(OSR128, %*5), 4
TRERBEERN, XEFHEBEE, TEFHIFER, %
HERT, YRERIERE HBKHzE16kHzEY, BENEHEIES
TE% 2B(IR), ADCIERHEREE H128, MBERETX
MR, EEZTRIEKBFIR), BRBEADCERMER, MHR
AR E R R R 5 F 5% F256 x fso W0 RfpcLk =
256 x fs, TR FE(OSR)EA128;, TN, OSRi& H64,
RIS THREREBEERNRENTEE R,

ADDRESS: 0x04
BIT NAME TYPE | POR DESCRIPTION
7 26M R/W 0 Setup device for operation with a 26MHz master clock (MCLK).
6 19P2M R/W 0 Setup device for operation with a 19.2MHz master clock (MCLK).
5 13M R/W 0 Setup device for operation with a 13MHz master clock (MCLK).
4 12P288M R/W 0 Setup device for operation with a 12.288MHz master clock (MCLK).
3 12M R/W 0 Setup device for operation with a 12MHz master clock (MCLK).
2 11P2896M R/W 0 Setup device for operation with a 11.2896MHz master clock (MCLK).
1 _ — — —
0 256Fg R/W 0 Setup device for operation with a 256 x fg MHz master clock (MCLK)

o

RI7. RERREIZEFFer
ADDRESS: 0x05
BIT NAME TYPE | POR DESCRIPTION

7 — — — —

6 — — — —

5 SR_96K R/W 0 | Setup clocks and filters for a 96kHz sample rate.
4 SR_32K R/W 0 | Setup clocks and filters for a 32kHz sample fate.

3 SR_48K R/W 0 | Setup clocks and filters for a 48kHz sample rate.
2 SR_44K1 R/W 0 | Setup clocks and filters for a 44.1kHz sample rate.
1 SR_16K R/W 0 | Setup clocks and filters for a 16kHz sample rate.
0 SR_8K R/W 0 | Setup clocks and filters for an 8kHz sample rate.
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BHEK

BEHEAT, TENPHENXEETRE /T
MpRAES (K39, AOFFREE FE N HHINE

R38. RFFELEEREHK

(12MHz/13MHz/16MHz/19.2MHz),

MAX98090
BIRINFEL A= B IS AR A =S

o] 3% BE8kHz

16kHzR K (fg), EEREBEZ /G, EAIENIFIMIGLIEE
AEHLEE, XEAEFERTIVES R TBESTN A,

SELECTED MASTER CLOCK SELECTED SAMPLE RATE (kHz)
FREQUENCY 8 | 186 32 441 | 48 96
fmMcLK DIVIDER fpcLk VOICE FILTER (lIR) MUSIC FILTER (FIR)
26MHz 2 13Mhz OSR =128 OSR =128 OSR =128 OSR =128 OSR =128 OSR =64
19.2MHz 1 19.2Mhz OSR =128 OSR =128 OSR =128 OSR =128 OSR =128 OSR =64
13MHz 1 13Mhz OSR =128 OSR =128 OSR =128 OSR =128 OSR =128 OSR =64
12.288MHz 1 12.288Mhz | OSR =128 OSR =128 OSR =128 OSR =128 OSR =128 OSR =64
12MHz 1 12MHz OSR =128 OSR =128 OSR =128 OSR =128 OSR =128 OSR = 64
11.2896MHz 1 11.2896MHz | OSR =128 OSR =128 OSR =128 OSR =128 OSR =64 OSR = 64
256 x f 1 256 x fg OSR =128 OSR =128 OSR =128 OSR =128 OSR =64 —
X
S 2 128 x fg — — — — — OSR =64
#*®39. MR B E T fFen
ADDRESS: 0x1C
DESCRIPTION
BIT NAME TYPE | POR
7 0 |Exact Integer Sampling Frequency (LRCLK) Configuration
Configure the DAI for specific PCLK to LRCLK ratios for fg = 8kHz/16kHz operation
(voice modes). Any setting other than 0x0 overrides manual ratio mode settings.
6 0 0000: Disabled 1XXX: Enabled Other combinations are reserved
FREQI3:0] R/W When enabled, the following PCLK to LRCLK ratios are available:
5 0 1000: fpcLk = 12MHz, fLrcoLk = 8kHz 1001: fpcLk = 12MHz, f_rcLk = 16kHz
1010: fpcLk = 13MHz, fLroLk = 8kHz 1011: fpcLk = 18MHz, f rcLk = 16kHZz
1100: fF’CLK = 16MHz, fLRCLK = 8kHz 1101: fPCLK = 16MHz, fLRCLK = 16kHz
4 0 1110: fPCLK =19.2MHz, fLRCLK = 8kHz 1111: fPCLK =19.2MHz, fLRCLK = 16kHz
Use MI[15:0] in Addition to NI[14:0] to set an Accurate Frequency Ratio
0 USE_MI R/W 0 0 : MI =65536; NI = (fLrcLk / frcLK) X 65536 x 96
1: Ml is set to the value of MI[15:0] (Table 42 and Table 43).
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FREQ[3:01% 7£8 12 & 40 (FREQ[3:0] = 0000)8+, #Ei-#
#HERX, MSBE1 (FREQ[3:0] = 1XXX)B, fFaEEE=R,
HARMOREPrE R E (RS, WRFEHRBEENX, REFE
REFNLERNIRE(ERIZEIG), A, WREFZILE
ZRN, FHHLEREEXENER,

FE b EREZRRK

FHHEREREXT, BEERBNIFMIZFFHE(EFRI0ERL])
EEANMLL, AAZIREREEEXAEHELN, F

HUEERBEX T HR, FNLERERIT, WRUSE_

MI (3%39)&0, MIN EE » H &K KEOXFFFF (65536), %
BELZW, AMLMAMEIEEPCLKSLRCLKILE A IEE
6, HUSE_MIE 13T EMIFINI,

KAUT AT EIEHBINIFIMIE.

1) EEIITFRHEE(OSR), WRfpcLk < 256 x fLrcLk, M4
TRKBOSRIZE H64; BN, TIEOSRILE H128564,
Attikise, REEREOSR =128,

2) F FHLRCLKSR & A ffr it #9313 R AR T B RIS
fosr = fLRcLk x OSR.

o

#40. FEEteh b B EZFFES(NI MSB)

B

MAX98090

BRI LR 7= & N m R i 25

3) ﬂﬁﬁ]’ﬁﬁ%%?ﬁ?ﬁ%%ﬁﬁ, DU B934 3 42 B S 4 R 70
HTESINEREMENR AL 2 R(GCD), HEMI.

MI = fpcLk /GCD(fpcLk. fosR)
4) F AT EST N REMEFNMIEITENI.
NI = fosr x Ml/fpck

MR EC E

BHEBEIEFTZHMYLE, b s (LRCLK)F {8 £
(BCLK) & B 1E A MR 3 N o 13X Lo i N 3 U SN ED 7= A B iy A0
S5, SAE R EBPLLES E E& BPCLKSLRCLKINE t
ERDVILANLRCLKEARA, AIPLLBIE E8S$htt, R
B EHIEERNI ML,

MERT, NP LESEFRREZALH(IRERE, B
FRAMFHNLERXNRELE W), PARTEREEHY
MCLKZ=PCLKZMitE . MROBE/FMAMILXEE, A
HeeBHNHEERENERFENER, B—FISIEH
FEHERNBRENMNEARBENFEEN, EX—
BT, BCLK&R&E(BSEL[2:0], #*29)¥E & 1£/# W& Wik
2 BTN MBS 89 # 2 (BCLKEA ),

ADDRESS: 0x1D
DESCRIPTION
BIT NAME TYPE | POR
7 J— J— J— J—
6 0
5 0
4 0 _ _
3 NI[14:8] RIW 0 Upper half of the PLL N valug used in mastgr mode clock generation
to calculate the frequency ratio (manual ratio master mode).
2 0
1 0
0 0
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R4, FHRERMHILERF

MAX98090
BIRINFEL A= B IS AR A =S

2(NI LSB)

ADDRESS: 0x1E

DESCRIPTION
BIT NAME TYPE | POR

7 0

6 0

5 0

4 . 0  |Lower half of the PLL N value used in master mode clock generation

NI[7:0] R/W } :

3 0 |to calculate the frequency ratio (manual ratio master mode).
2 0

1 0

0 0

®42. FHMERHILLERF

22(MI MSB)

ADDRESS: 0x1F

DESCRIPTION
BIT NAME TYPE | POR

7 0

6 0

5 0

4 . 0 |Upper half of the PLL M value used in master mode clock generation to

MI[15:8] R/W . . )

3 0 |calculate an accurate noninteger frequency ratio (manual ratio master mode).
2 0

1 0

0 0

®43. FHMERHILLERF

22 (MI MSB)

ADDRESS: 0x20

DESCRIPTION
BIT NAME TYPE | POR

7 0

6 0

5 0

4 . 0 |Lower half of the PLL M value used in master mode clock generation to

MI[7:0] R/W . . .

3 0 |calculate an accurate noninteger frequency ratio (manual ratio master mode).
2 0

1 0

0 0
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DA% = & ST 15 18 B 4= il Fn i 42

B 7 SIRBEE BB 0 I &P SR S R @ B i B A0
H(E17)o

RERERRXTRREFEMmHEET ETEER D
(RFBEESDOUT), BB BTHEAANEEINRFTS
47 B A8 BE (SDINE B B K)o, X 78 i 3 ZE i & of 2200 fiF
BE—2FR, BATRAEE,

DA EBERLIFANTREEE, FOBEXEKET
EMBTEERAN, FBHEEEE S TEIERHHSDIN
ZSDOUT), B EER & 1F % T8 8BS MEGEH IR
OFHEFZMBENRBWREE, g5RTREAHEEGAH

MAX98090
B SR R AL RS

BHNHE

BIRIIFELIR S

SDOUTE &), FRA4TEMFIN T BT H B BEIEE
RE, ZNE18,
SDOUTH B2 B sl e K X EFT A HIEN T E A=Y, K
MAREBBIE(LSB), EESAEKRNAE, SDOUTHELSB
MBCLKEZ EREZTASHL, BRBAEN S LT R,
SDIN/FRE S e T @i E AB Em N R S8, fEAL
REEREEIEAMANSMEENEFEE N, KINER
BT, FOMEFERR, £, EFERASTREED
PEEEL, FERBE, WRFEEENEFERRS, @
ANEMEIRBIENRER/N6dB CREE—i, K1), &
FERZELFENLEFERTER, RAGFMIIH TDAI
HERREERTINNTEES,

SDOUT SDIN
MAX98090
DATAOUTPUT| _  ISDOEN| ;ro=o:
ENABLE | iHizoFF ! (LTEN:
______________ 11 ¥ o
TDM, FSW | LooP
SLOTDLY(3: 0] THROUGH
SLOTLR[1:0] | . MUX
OUTPUTSHIFT<_| L> INPUT SHIFT
REGISTER | IRJDLY! | REGISTER
WS[1:0] —
LOOP \ g irasct e DATA INPUT
BACK MUX {LBEN: {SDIEN | =\ 5l E
0 |1|
{DMONO—#=|  PLAYBACK
"""" INPUT MIXER
DAI: DATA PATH

i

—
—

URAUDIO A A LIR AUDIO
OUTPUT Y Y npuT

BE17. DAIZ 5 #4218 B B &
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MAX98090

BRI LR 7= & N m R i 25

« SDOUT ' « SDIN 1 « SDOUT SDINY
J) ) ! D) J) ! J) )
DATA OUTPUT PATH 1: PATH 2: DATA OUTPUT PATH 3;
ENABLE RECORD : PLAYBACK : ENABLE FULL DUPLEX
| |
LOOP LOOP
; THROUGH ; THROUGH
: MUX : MUX
OUTPUT SHIFT INPUT SHIFT OUTPUT SHIFT INPUT SHIFT
REGISTER ; REGISTER ; REGISTER REGISTER
[T : | : [T 1
LOOP : DATAINPUT : LOOP DATAINPUT
BACK : ENABLE : BACK ENABLE
MUX : : MUX
: | I : | I
: | | : | |
| PLAYBACK | PLAYBACK
: INPUT MIXER : INPUT MIXER
L A : : A A
; L2 ; YV
L/R AUDIO ; L/R AUDIO i LRAUDIO L/R AUDIO
(RECORD) ; (PLAYBACK) ! (RECORD) (PLAYBACK)
A : :
« SDouT SDINY : « « : « SDouT «
J) ) H ) J) H J) )
PATH 4: PATH 5: i
DATA OUTPUT ; LOOP . DATA OUTPUT RECORD/
ENABLE PLAYBACK/ 5 THROUGH 5 ENABLE LoOP
| LOOP BACK 5 5 THROUGH
OUTPUT SHIFT INPUT SHIFT OUTPUT SHIFT INPUT SHIFT OUTPUT SHIFT INPUT SHIFT
REGISTER REGISTER : REGISTER REGISTER : REGISTER REGISTER
[T [T : [ 1 [ 1 : [ 1 [T
LooP DATA INPUT E Loop DATA INPUT E Loop DATA INPUT
BACK ENABLE E BACK ENABLE E BACK ENABLE
MUX ; MUX ; MUX
T ) : ;
PLAYBACK : PLAYBACK : PLAYBACK
INPUT MIXER ; INPUT MIXER ; INPUT MIXER
é A A é A A
YV : L2 | : YV
L/R AUDIO i LRAUDIO L/R AUDIO i LRAUDIO L/R AUDIO
(PLAYBACK) ' (RECORD) (PLAYBACK) ' (RECORD) (PLAYBACK)

H18. H#F&
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MAX98090
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FA4. Y Fing O (DA HRERIE

DAI DATA PATH CONFIGURATION

PATH DESCRIPTION SDOEN SDIEN LTEN LBEN
— DAl data path disabled 0 0 0
1 Record path to serial data output 1 0 0
2 Serial data input to playback path 0 1 0
Record path to serial data output/serial data input to
3 1 1 0 0
playback path
Serial data input loop back to serial data output 1 1 0
Record path loop through to playback path 0 1 1 0
6 Record path to serial data output 1 1 1 0
and loop through to playback path
— Invalid configurations All other combinations
F45. HF S EO(DANBN/H HH A B S 1758
ADDRESS: 0x25
DESCRIPTION
BIT NAME TYPE | POR
7 — — — —
6 — — — —
Enables Data Loop Through (Playback Path to Record Path)
5 LTEN R/W 0 1: ADC to DAC loop-through enabled.
0: ADC to DAC loop-through disabled.
Enables Data Loop Back (SDIN to SDOUT)
4 LBEN R/W 0 1: DAI SDIN used as SDOUT data source.
0: ADC used as SDOUT data source.
Enables Playback Mono Mode (SDIN L/2 + R/2 to Playback Path)
1: The left- and right-channel SDIN audio input data are reduced in gain by 6dB,
3 DMONO R/W 0 mixed together (summed), and routed to both the left and right record paths.
0: The left- and right-channel SDIN audio input data are routed to the left and
right record path channels.
Disables Hi-Z Mode for SDOUT
1: SDOUT drives a valid logic level after all data bits have been transmitted.
2 HIZOFF RIW 0 0: SDOUT goes to a high-impedance state after all data bits have been
transmitted, allowing the SDOUT bus to be shared by other devices.
Enables the Serial Data Output (SDOUT)
1 SDOEN R/W 0 1: Serial data output enabled.
0: Serial data output disabled.
Enables the Serial Data Input (SDIN/Loop-Through)
0 SDIEN R/W 0 1: Serial data input enabled.
0: Serial data input disabled.
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DA = E S e 1&

B ATHIR O X L FHOP RILIBH (PCM B F SHER,
BIFPS, EXfF. A FFAE 5 EATDM), R
TDMER, HiLEBRHES, DAKEATOMBR, Xk
AT, FEETDMEF SHEREARESEBTE M,

o

=]

MAX98090
BIRINFEL A= B IS AR A =S

WMREFIETOMER, BEEXGEHNMIENEERE,
HHERSES N R, XERET BT HDAIEIERE X H
AL XFEFNIOE, FI1PS (E19). £ X7 (E20)5 4 %
F(E21), s, EBREIMIFERESEL, 2FHEHT
XFE L IERERIEE R,

F46. HFEHEEODANER B E TS
ADDRESS: 0x22
DESCRIPTION
BIT NAME TYPE | POR

7 — — —_ —

6 — — _ —

Configures the DAI for Right Justified Mode (No Data Delay)
0: Left justified mode enabled with optional data delay.

5 RJ RIW 0 1: Right justified mode enabled. DLY register is not used and BSEL[2:0] is used
to determine the timing (see the DAI Clock Control and Configuration section for
details).

Note: TDM has priority over all other data formats.
Configures the DAI for Frame Clock (LRCLK) Inversion
TDM = 0:
1: Right-channel data is transmitted while LRCLK is low.
4 WCI R/W 0 0: Left-channel data is transmitted while LRCLK is low.
TDM = 1:
0: Start of a new frame is signified by the rising edge of the LRCLK pulse.
1: Start of a new frame is signified by the falling edge of the LRCLK pulse.
Configures the DAI for Bit Clock (BCLK) Inversion
1: SDIN is accepted on the falling edge of BCLK.
3 BCI RIW 0 0: SDIN is accepted on the rising edge of BCLK.
Master Mode:
1: LRCLK transitions occur on the rising edge of BCLK.
0: LRCLK transitions occur on the falling edge of BCLK.
Configures the DAI for Data Delay (I12S Standard)
1: The most significant bit of an audio word is latched at the second BCLK edge
after the LRCLK transition.

2 DLY RIW 0 0: The most significant bit of an audio word is latched at the first BCLK edge after
the LRCLK transition.

Set DLY = 1 to conform to the I2S standard. DLY is only effective when TDM = 0.

1 0 DAI Input Data Word Size (TDM = 0)

IfRJ=1:
WSJ[1:0] R/W 00: 16 bits 01: 20 bits 10: 24 bits 11: Reserved

0 0 If RJ =0:

00: 16 bits 01, 10, 11: 20 bits
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MAX98090
BIRINFEL A= B IS AR A =S

[2S MODE (TDM =0, WCI =0, BCI =0, DLY =1, RJ = 0, WS[1:0] = 00, HIZOFF = 0)

LRCLK

SDOUT

BCLK

SDIN

BE19. DAIBYF, 12SH#E =

LEFT JUSTIFIED MODE - STANDARD (TDM = 0, WCI = 1, BCI = 0, DLY = 0, RJ = 0, WS[1:0] = 00, HIZOFF = 0)

LRCLK

SDOUT

BCLK

SDIN

LRCLK

SDOUT

BCLK

SDIN

LRCLK

SDOUT

BCLK

SDIN

BE20. DAIBYF, Z X477 #IEHE =
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RIGHT JUSTIFIED MODE - STANDARD (TDM =0, WCI =1, BCI = 0, DLY = 0, RJ =1, WS[1:0] = 00, HIZOFF = 0)

E21. DAIBYF, X7 EIERK
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TDMAE R S HEHE
HREETOMBR(RAT), RIOPOFHREBRGLM, L TREEIIURIN, TRENGELE 5 LE
TOMAER LRSI E K40 575 B SR OER, R, Wi S Ek R, E22th LG T E AR BETMNTDMERR
BUAFAF YT SFREESERNEFE, o8 T

4T B B o B0 A2 24N (E48) . BT NBRS

MAX98090
BIRINFEL A= B IS AR A =S

=R, TIRBE-BHER, YA MNENIRIRELE

FA47. BFEEINEO(DAl) TDMIEHIF 7725 )
ADDRESS: 0x23
DESCRIPTION
BIT NAME TYPE | POR
7 — — — —
6 — — — —
5 — — — —
4 — — — —
3 — — — —
2 — — — —
Configures the DAI Frame Sync Pulse Width (TDM =1 and MAS = 1)
1: Frame sync pulse has a 50% duty cycle.
1 FSW R/W 0 0: Frame sync pulse is one bit wide.
Note: In slave mode, the device accepts a frame sync pulse width up to
frame width - 1.
Enable for Time Division Multiplex (TDM) Mode
0 TDM R/W 0 1: Enable TDM mode and configures the DAI to transmit and receive TDM data.
0: Disable TDM mode.
R48. HF F#EO(DAl) TDMIEX F77 =5
ADDRESS: 0x24
DESCRIPTION
BIT NAME TYPE | POR
7 0 Selects the Time Slot to use for Left-Channel Data in TDM Mode
SLOTL[1:0] R/W 00: Time slot 1 10: Time slot 3
6 0 01: Time slot 2 11: Time slot 4
5 0 Selects the Time Slot to use for Right-Channel Data in TDM Mode
SLOTR[1:0] R/W 00: Time slot 1 10: Time slot 3
4 0 01: Time slot 2 11: Time slot 4
3 0 Enables data delay for slot 4 in TDM mode.
2 0 Enables data delay for slot 3 in TDM mode.
SLOTDLY[3:0] R/W -
1 0 Enables data delay for slot 2 in TDM mode.
0 0 Enables data delay for slot 1 in TDM mode.
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TDM MODE WITH SINGLE BIT SYNC PULSE (TDM = 1, WCI = 0, BCI = 1, FSW = 0, WS[1:0] = 00, HIZOFF = 0, SLOTL[1:0] = 00, SLOTR[1:0] = 01)

TDM MODE USING SLOTS 2AND 3 (TDM =1, WCI = 0, BCI = 1, FSW = 0, WS[1:0] = 00, HIZOFF =0, SLOTL[1:0] = 10, SLOTR[1:0] = 11)

LRCLK ﬁ
L S o 5 (5 5 (.0, 0 0 0 0 0 0 2 o o o 00,0 010 0 0 0 ) ) e oy

32 CYCLES
o UL T RR AR R AR AR AR AR AR RARRRRRRTULUL

SO (sfurefuraferaforefurofus oo oz oo Jos fua Koo oz ot Yoo frosfroofpeafrraferiferofee o Koo NrsKref ook X )

TDM MODE WITH 4 SLOTS (TDM =1, WCI = 0, BCI = 1, FSW = 0, WS[1:0] = 00, HIZOFF = 0, SLOTL[1:0] = 00, SLOTR[1:0] =01)

LRCLK 16 CYCLES 16 CYCLES 16 CYCLES 16 CYCLES [ ]

\ ‘? e s
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& 95 [ A B

B ERCRBA KT MREE B BREEE), Tk R
ADAIF/SZ EBBN T HEF ETRRN, REERT
i3 FloxSound DSPH: /LA 835, & E43% B S/
B (E23),

[B] 54 1% B FlexSound DSP
[B] 3038 BE B9 5 — B X FAMaxim FlexSound DSPHAR, % —

MAX98090
BIRINFEL A= B IS AR A =S

HFIRKR, @ﬁiﬁﬁ%i&?iﬁﬂjL?ﬁiDAC, g 2957
RSN EEEER NS R &8
[ 747 178 i 31 = 3 i 0 P 4 )

SCRFS B Ul B DSPE 45 M 57 1 #5738 11 F0 68 S 4 ) B B

(E24), SHRETBHBAE, EBHBENENEEZEZFEN
FREERERMNE AN BEREEE, HEEFE

R EUWSR BDAINE FHH, TIREAHOIBE+18dB, &

= P /\n \'/"‘i'lé \A =4 ‘ni.u_gA _‘z‘—,_
i BDAIG A RIS R BRI BUDERIEE, o5 KOO8 HBGTREANG)REEERGY SR E
e 5 = - 8] 13 +
BTN FRBNE T BFR B, ZRZERERT %49’“@;25@ 45@»??%9&@%@:%;&1
{KEDSP, BIETRBSENBE. HEEEBMOROM I = s B E R,
p))
C
_____ . FLEXSOUND
_____ SIDETONE FROM TECHNOLOGY DSP
~— RECORDPATH Rl
i_DALEN _:
iDVST[3 0! LEFT PLAYBACK PATH
o i i
\< LEFT PARAVETRIC || avtowaTc || LEFT L] DAC N -
> e SIDETONE EQUALIZER | |LEVELCONTROL| | FITERS LEFT
i A A
EQ_BANDEN DRCEN
DVEQ[3:0] DRCG[4:0]
EQCLP DRCRLS[2:0] ook TOTHE
beTE | O B0_EQ [230] DRCATK[20] MODE { DACHP |  ANALOG
DAI £ DSTSINOL b ipyiaop i | B1_EQ [230] DRCCMP[2:0] DHPF {PERFMODE|  QUTPUT
B2_EQ_[23:0] DRCTHC[4:0] ¢+ *-m-ro==t [ rommmmpmoos MIXERS
AT_EQ_[23:0] DRCEXP[2:0]
A2_EQ[23:0] | i DRCTHE[40] ;
L] Y
RIGHT 7-BAND RIGHT ALC:
sglE(';rT)TNE PARMVETRIC [ — AUTOMATIC |—{ ST | L1 DAC > >
_____ > EQUALIZER | |LEVEL CONTROL RIGHT
—- RIGHT PLAYBACK PATH T
"DAREN |
9 Y [ttt
¢

E23. [ 5i# B HEE
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MAX98090
BRI B S 4R R AL 25

¢
FLEXSOUND
""" » LR ST SIDETONE FROM TECHNOLOGY DSP
""" — RECORD PATH
{_DALEN
” {DVST[3:0]} LEFT PLAYBACK PATH ;
(44
LEFT 7-BAND LEFT ALC
\{ LEFT LEFT DAC
PARAMETRIC — AUTOMATIC  |— o i I S >
> ean SIDETONE FQUALIZER | |LEVELCONTRoL| | FILTERS LEFT
1 i oA A
I "EQ_BANDEN ! DRCEN !
! DVEQ[3:0] | DRCG[4:0] !
i EQCLP | ! DRCRLS[2:0] |  g---teeey el TO THE
DSTSHO] ] DVM ! BO_EQ_[23:0] ‘ DRCATK[2:0] 1 MODE DACHP ANALOG
DAI VeI L2 SUEL Y ipvo) P B1EQ[23:0] | DRCCMP[2:0] | ‘ DHPF PERFMODE OUTPUT
i _DVG[to i ! B2.EQ[23:0] { | DRCTHC[4:0] i ‘---gom=f |iemmopomeeed MIXERS
| AM_EQ_[23:0] | DRCEXP[2:0] !
| A2 EQ [230] | | DRCTHE[4(] |
L Y v
L RIGHT 7-BAND RIGHT ALC
RIGHT RIGHT DAC
PARAMETRIC — AUTOMATIC HH o D> >
----- > SIDETONE EQUALIZER | |LEVEL CONTROL FILTERS RIGHT
—— RIGHT PLAYBACK PATH *
 DAREN !
>
({4
B24. [6] 3558 25 & A 8 15 )
49, EIHIEEFE TR EF1FS
ADDRESS: 0x27
DESCRIPTION
BIT NAME TYPE | POR
DVM R/W 0 Enables the playback path data input mute.
5 0 Playback Path Coarse Adjust Gain Configuration
DVG[1:0] R/W 00: 0dB 10: +12dB
4 0 01: +6dB 11: +18dB
3 0 Playback Path Fine Level Control Configuration
2 0 0x0: 0dB 0x4: -4dB 0x8: -8dB 0xC: -12dB
; DV[3:0] RIW 5 0x1: -1dB 0x5: -5dB 0x9: -9dB 0xD: -13dB
0x2: -2dB 0x6: -6dB OxA: -10dB OxE: -14dB
0 0 0x3: -3dB 0x7: -7dB 0xB: -11dB OxF: -15dB
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[ 518 B 73K B S H A R
Bl BB BDSPR A7 RS EHIGEE, HHEDERNA T
RmIEH BRI A (E25), 7TNRERTHENEERIYAE

MAX98090
BIRINFEL A= B IS AR A =S

S ER TAEINER. SRRIATB7RREET K
50), ERESEIOHRT, NITREBIRLN, FTERESE
578 15 A0dBE-15dB (FR/mx WAV_EQ, N3K51), #IK

. - _ " NN N TL — NS St B &6 ML i & o
F. URIBEAVN_NHEFTRELSE, AT HRNEEE B ZriE &a%fﬁ F{bll%‘?‘fi? #> +12dB. QfE> 10, =X
BFE. HEXSE, FRT &M (FEREBEBTN), SNBEBIHMR,

)
¢
FLEXSOUND
TECHNOLOGY DSP
LEFT PLAYBACK PATH
2 LEFT 7-BAND LEFT ALC: LEFT
PARAMETRIC |— AUTOMATIC — roicc
4 EQUALIZER | |LEVEL CONTROL
A A
EQ_BANDEN | DRCEN
DVEQQ3:0] | DRCG[4:0]
EQCLP | | DRCRLS[20]
ffffffffffffff | |1 B0_EQ_[23:0] DRCATK[2:0] MODE
,,,,,,,,,,,,,,,,,,,,,,,,,,,, ; |1 B1_EQ_[23:0] DRCCMP[2:0] DHPF
,,,,,,,,,,,,,,,,,,,,,,,, ! B2 EQ_[230] DRCTHC[4:0]
| AT_EQ [23:0] DRCEXP[2:0]
| A2 EQ 23] | DRCTHE[4:0]
v v Y
RIGHT 7-BAND RIGHT ALC: RIGHT
PARAMETRIC (— AUTOMATIC (—  ctiips
EQUALIZER LEVEL CONTROL
RIGHT PLAYBACK PATH

E25. [Ei# #DSP
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#&50. DSPW _Rrifg K en £ BE TF 17 am
ADDRESS: 0x41
DESCRIPTION
BIT NAME TYPE | POR
7 — — — —
6 — — — —
5 — — — —
4 — — — —
Enable Biquad Filter in Record Path
3 RECBQEN R/W 0 0: Biquad filter not used.
1: Biquad filter used in ADC path.
Enable 3-Band EQ in DAC Path (Bands 4-7 Are Not Used)
2 EQ3BANDEN R/W 0 0: 3-band EQ disabled.
1: 3-band EQ enabled. Only valid if EQ7BANDEN == 0 and EQ5BANDEN == 0.
Enable 5-Band EQ in DAC Path (Bands 6 and 7 Are Not Used)
1 EQ5BANDEN R/W 0 0: 5-band EQ disabled.
1: 5-band EQ enabled. Only valid if EQ7BANDEN ==
Enable 7-Band EQ in DAC Path
0 EQ7BANDEN R/W 0 0: 7-band EQ disabled.
1: 7-band EQ enabled. This makes EQ5BANDEN and EQ3BANDEN redundant.
R51. SHHEE B TR EST TR
ADDRESS: 0x28
DESCRIPTION
BIT NAME TYPE | POR
Enables DAI Digital Input Equalizer Clipping Detection
4 EQCLP R/W 0 1: Equalizer clip detect disabled.
0: Equalizer clip detect enabled.
3 0 DAI Digital Input Equalizer Attenuation Level Configuration (Ay_gq)
2 0 0x0: 0dB 0x4: -4dB 0x8: -8dB 0xC: -12dB
] DVEQ[3:0] R/W 0 0x1: -1dB 0x5: -5dB 0x9: -9dB 0xD: -13dB
0x2: -2dB 0x6: -6dB 0xA: -10dB OxE: -14dB
0 0 0x3: -3dB 0x7: -7dB 0xB: -11dB OxF: -15dB
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FENANSHIERRZEHTVIGK, WREFE, N
FREANHERZNRERE, EMERNBEREE
XA

_ Bg+ByxZ1+ByxZ27?

H(z) = =
A0+A1><Z +A2><Z

MAX98090
BIRINFEL A= B IS AR A =S

E—ERTHN _MEESPEEETNHEPPORERE
(BO. B1. B2. A1F1A2), BN REKE H3F T (2441)(A0
BEA1, BNMERNERSBESHIGHFE, £I7
MR RS HES105MFF8R(R2), BA=NFERE
PMERBNDIMEGRE T REER, UZHHMEEREER
¥, AN AHBEILS, B0 AN RSN R
BISEE K9 H+8E-8),

x52. BEINER[HEN (1-7)HN iR R F 7

ADDRESS RANGE (BY BAND)
NAME TYPE COEFFICIENT SEGMENT
1 2 3 4 5 6 7

0x46 | 0x55 | Ox64 | Ox73 | 0x82 | 0x91 | OxAO _ RIW BO_N[23:16]

0x47 | 0x56 | 0x65 | 0x74 | 0x83 | 0x92 | OxA1 Equalizer Band N RIW BO_N[15:8]
Coefficient BO

0x48 | 0x57 | Ox66 | 0x75 | Ox84 | 0x93 | OxA2 R/W BO_N[7:0]

0x49 | 0x58 | 0x67 | Ox76 | 0x85 | 0x94 | OxA3 _ R/W B1_N[23:16]

0x4A | 0x59 | 0x68 | 0x77 | 0x86 | 0x95 | OxA4 Equalizer Band N RIW B1_N[15:8]
Coefficient B1

Ox4B | Ox5A | 0x69 | Ox78 | 0x87 | 0x96 | OxA5 R/W B1_N[7:0]

0x4C | 0x5B | 0x6A | 0x79 | 0x88 | 0x97 | oxA6 _ R/W B2_N[23:16]

0x4D | 0x5C | 0x6B | Ox7A | 0x89 | 0x98 | 0xA7 Equalizer Band N RIW B2_N[15:8]
Coefficient B2

Ox4E | Ox5D | Ox6C | Ox7B | Ox8A | 0x99 | OxA8 R/W B2_N[7:0]

0x4F | Ox5E | 0x6D | 0x7C | 0x8B | 0x9A | 0xA9 _ RIW A1_N[23:16]

0x50 | 0x5F | 0x6E | 0x7D | 0x8C | 0x9B | 0xAA Equalizer Band N RIW A1_N[15:8]
Coefficient A1

0x51 | Ox60 | Ox6F | Ox7E | Ox8D | 0x9C | OxAB R/W A1_N[7:0]

0x52 | 0x61 | 0x70 | Ox7F | 0x8E | 0x9D | 0xAC _ RIW A2_N[23:16]

0x53 | 0x62 | 0x71 | 0x80 | 0x8F | 0x9E | 0xAD Equalizer Band N RIW A2_N[15:8]
Coefficient A2

0x54 | 0x63 | Ox72 | 0x81 | 0x90 | Ox9F | OxAE R/W A2_N[7:0]
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BIRIIFELIR S

MAX98090
B SR R AL RS

1 A3 if8 B B 755 = BISELEIRR, MIFTERNESE LR/ G, EE2
B 0 B 4 S A S B2 5)(DRC) . %(/25), DRCERER ~ EHNE L HZSEE WA NZEE/ Ay RRAM,
ERSHEN, SRS HACEEENTE, WRBANES EETK%ET)*EIWEUT DU A P 38 2 894
IS0 % BT 4 52 0 R0 B e RECH/NE S, FEBRRNRELHEET R,

BUHHEEEBRENESBEHRESRMSREEE  DRCORA T HF I IB @R HI(RGA), o712 B H0dBE

ZERE, NER HEE‘I“_%HE, MATCE—RNTHRIEES
HIEMATEERFEN, WASNSTES

@E%E’]EJJM/E

F i jJ/U/EI(IZB)o ERREZEN, WRAANESSIEE

12dB, #K1dB, E27Fr=~AEEDRCE, XAFRAE X
BEFMEE FHOBR,

DRC DISABLED DYNAMIC RANGE COMPRESSION DYNAMIC RANGE EXPANSION
FULL SCALE FULL SCALE FULL SCALE
20 20 20
w w w
[TH [T [TH
B 40| | APPLICATIN OUTPUT 8 40 COMPRESSED OUTPUT 8 40
w DYNAMIC RANGE w ~ DYNAMIC RANGE w | EXPANDED OUTPUT
2 -60 2 60 2 60 DYNAMIC RANGE
z z z e
= - = - = -
2 80 2 80 COMPRESSION = 80 EXPANSION
2 100 2 100 THRESHOLD = -30dB 2 100 THRESHOLD =
'g 'é RATIO =2:1 'é -60dB, RATIO = 1:2
-120 APPLICATION INPUT -120 APPLICATION INPUT -120 APPLICATION INPUT
NOISE FLOOR DYNAMIC RANGE NOISE FLOOR DYNAMIC RANGE NOISE FLOOR DYNAMIC RANGE
-140 { ] -140 I -140 I
140 -120 100 -80 -60 -40 -20 0 140 -120 -100 -80 -60 -40 -20 0 140 -120 -100 -80 -60 -40 20 0
INPUT AMPLITUDE (dBFS) INPUT AMPLITUDE (dBFS) INPUT AMPLITUDE (dBFS)
E26. ShZEEEFFRY E
DRC ENABLED
DRC DISABLED DRC ENABLED WITH MAKE-UP GAIN
0 FULL-SCALE 0 FULL-SCALE. i 0 FULL-SCALE i
“AV_PLAYBACK = 00B (DV[3:0] = 0x0) ‘AAY_pLAYBACK = -100B (DV[3:0] = 0xA) AAy_pLAYBACK = -100B (DV[3:0] = OF)
& 20 1 & 20 & -20 1 * f
[T [T [V H
S S "COMPRESSION / g
w 401 & 40 THRESHOLD = -308 w 401  Avore=+10dB
S = RATIO = 41 S e
z ] e = T z
= = THRESHOLD = -60dB = 5
5 -80 5 -801 RATIO=12 5 -80 :
o o o H
[ = = :
o} 2 2 H
©-100 - 3 -100 S -100 - ;
Av_pLavBACK = -10dB |
-120 (DV[30] = OXA) -120 1 : ; -120 ;
120 <100 -80 60 -40 20 0 4120 -100 80 60 -40 20 0 120 -100 -80 60 -40 20 0
INPUT AMPLITUDE (dBFS) INPUT AMPLITUDE (dBFS) INPUT AMPLITUDE (dBFS)
BE27. DRCIEBEFIFMEHE 25
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DRCEERNTHBEESIIR, SBEES]RATHRF
RAESHBERERKESTMHKR, EFELETIRE AL
Miz—, EETELS KT (RE L mARES K&
WHBERTEL), EHBIIRIEEN-31dBEOIB, E4s
EEF017] BRSE B 20 B 28Ff 7w 6

MAX98090
BIRINFEL A= B IS AR A =S

RIBEEREIRTBERAERES, ESBEREYTR
BRI TE, DRCE/NEH, HEEESEAEITRM L,
FRIETRE N, 1:251:3, 7RI E & A3BIBE
66dB, # R LEFIITIBRSE B E 297w,

DRC ENABLED COMPRESSION RATIO COMPRESSION THRESHOLD
FULL SCALE FULL SCALE FULL SCALE
RATIO OPTION 1:1 THRESHOLD OPTIONS Og dBB
. . 151 — . —
@ 10 @ 10 @ 10 /1ggg
[:] o o H
) COMPRESSION o 21 T | /:/-ZOdB
o 20 o 20 o 20 .
w THRESHOLD = -30dB w COMPRESSION 4 A COMPRESSION % i %ggg
2 RATIO =4:1 2 THRESHOLD = - 30dB 1B RATION = 4:1 LT
g %0 g ¥ NFt & %0 P
= = - : :
5 40 5 40 5 40 Pl
o o o ! !
£ 5 5 ' '
S 50 S 50 S 50 ; ;
-60 -~ -60 - -60 [~ P
60 -50 40 -30 20 -10 0 60 -50 40 30 -20 -10 0 60 50 40 -30 20 -10 0
INPUT AMPLITUDE (dBFS) INPUT AMPLITUDE (dBFS) INPUT AMPLITUDE (dBFS)
E28. DRCEZE EEFII TR
DRC ENABLED EXPANSION RATIO EXPANSION THRESHOLD
1 . ] = ) .
& 40 & 40 & 40 L
& - - an
S EXPANDER 3 8 3 S o . 7
w THRESHOLD = -60dB 3 w EXPANSION 3 w EXPANSION  .554B Voo
2 RATIO = 1:2 : 2 THRESHOLD = -60dB : 2 RATIO=1:2 _§0dB A
L R 1 = B0f--me ( 1 I B0 oo
g ‘ | g | | < /o
= ! | = ! | = h | ' | !
= 70 ‘ | = 70| RaTIO 1 | = 70| THRESHOLD AR
2 ! 3 2 OPTIONS 3 3 £ OPTIONS NEEE
3 80 | : 3 80 ‘ ‘ 3 80 P
S | | o : | o [
90 ‘ ! O A 12/ J1a ! 90 EEEEEE
90 80 70 -60 50 -40 -30 9 80 -70 -60 -50 -40 -30 90 80 70 -60 50 -40 -30
INPUT AMPLITUDE (dBFS) INPUT AMPLITUDE (dBFS) INPUT AMPLITUDE (dBFS)
E29. DRCH B LEFI TR

Maxim Integrated

121




MAX98090
BIRINFEL A= B IS AR A =S

COMPRESSION ATTACK TIME (2:1)

AMPLITUDE A
INCREASES

COMPRESSED
AMPLITUDE

Tl

VA

ATTACK
TIME

COMPRESSION
THRESHOLD

COMPRESSION RELEASE TIME (2:1)

COMPRESSED AMPLITUDE

AMPLITUDE
DECECREASES

************ (L

\ \ RELEASE

TIME
RELEASED AMPLITUDE

BE30. DRC g 7 FIFE B B /6] % &

DRCEMFESCEN T RIZMMA . BN E(RL3), FEEEE
S, MRES\EEBAEEILES TR, U8R B R
EXGFERBLLANERER, ESEEMRRERSEIR
DU B, BB ()RR E S 5 LIS 27 693E & (B130),
R RN, uRESEBEMRRET RIIRUT, BREN
BINDREFTEY REEHAEREE,; FSEBELEREERE
FRATES, maz B EDRERE BB HEE,
MBI ERRENS, MEeBTREGSEEST
FAR TR F PG eEE, Fib, Frikoms/&K
NESHESRESHEERSIY RITRZ LA R, K63
A BESRRB N ESRERIHENTRXE12dB
(BTEFREIREETFT RITR), WRELHENMTREALE
ERRHR N, WENESENERIR), THES

Maxim Integrated

dBA BN M T LR LE B, Blan, TALtbA6dBE, B
B8N0 % 6

NFESE, WRESEEBIIIRI2AB, #HAEFRN 0
NEESEREEmE -, B, REERN, BKEN
8] B IR 1E T P Z BT ] BR Y LE(ER E o
BRRaXplz, TRIEFTXOGEEHEE. ESEET
BREFRNDORMUT(MIESTESE RN, FEETREL,
B 7 B (8] (T JE 08 R B (8] R E #EAN YR P T A B (TR
MERMUT12dBA S L), B, BHY REXKEEH M
KBS, SN, BHAY RE, ¥BRMABEST RIIRZ
EERET Y REEZ BIAGER,; ZER MY RITRMNE
12dBA Py, BATEBMENERE, BREY RN, 1\
B Z BX B IR,
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#<53. BhSeElEH (DRC)E I & fF a8
ADDRESS: 0x33
DESCRIPTION
BIT NAME TYPE | POR
PLAYBACK DRC Enable
7 DRCEN R/W 0 0: DRC disabled.
1: DRC enabled.
6 R/W 0 PLAYBACK DRC Release Time Configuration (12dB Relative to Threshold)
5 DRCRLS[2:0] R/W 0 0x0: 8s 0x2: 25 0x4: 0.5s 0x6: 0.125s
4 R/W 0 0x1: 4s 0x3: 1s 0x5: 0.25s 0x7: 0.0625s
3 — — — —
2 R/W 0 PLAYBACK DRC Attack Time Configuration (12dB Relative to Threshold)
1 DRCATK][2:0] R/W 0 0x0: 0.125ms 0x2: 1.25ms 0x4: 6.25ms 0x6: 25ms
0 R/W 0 0x1: 0.25ms 0x3: 2.5ms 0x5: 12.5ms 0x7: 50ms
%54 Z‘j]lb\/E.?ﬁiﬂ':llJ(DRC)i \Eﬂﬁﬁﬁ%
ADDRESS: 0x36
DESCRIPTION
BIT NAME TYPE |POR
7 — — — —
6 — — — —
5 — — — —
4 0 | PLAYBACK DRC Make-Up Gain Configuration
3 0 0x0: +0dB 0x4: +4dB 0x8: +8dB 0xC: +12dB
2 DRCG[4:0] RW | 0 | ox1:+1dB 0x5: +5dB 0x9: +9dB 0xD: reserved
1 0 0x2: +2dB 0x6: +6dB O0xA: +10dB OxE: reserved
0 0 0x3: +3dB 0x7: +7dB 0xB: +11dB OxF: reserved
#<55. BhANSEEEHI(DRC) E4a & 7
ADDRESS: 0x34
DESCRIPTION
BIT NAME TYPE |POR
7 0 | PLAYBACK DRC Compression Ratio Configuration
. 0x0: 1:1 0x3: 4:1
6 DRCCMP[2:0] RIW 0 0x1: 1.5:1 0x4: INF:1
5 0 0x2: 2:1 0x5-0x7: Reserved
4 0 | PLAYBACK DRC Compression Threshold Configuration
3 0 0x00: 0 0x08: -8dB 0x10: -16dB 0x18: -24dB
0x01: -1dB 0x09: -9dB 0x11: -17dB 0x19: -25dB
. 0x02: -2dB 0x0A: -10dB 0x12: -18dB 0x1A: -26dB
2 DRCTHC[4:0] RIW 0 0x03: -3dB 0x0B: -11dB 0x13: -19dB 0x1B: -27dB
1 0 0x04: -4dB 0x0C: -12dB 0x14: -20dB 0x1C: -28dB
0x05: -5dB 0x0D: -13dB 0x15: -21dB 0x1D: -29dB
0x06: -6dB OxOE: -14dB 0x16: -22dB 0x1E: -30dB
0 0 0x07: -7dB O0xOF: -15dB 0x17: -23dB 0x1F: -31dB
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#56. AEEZH|(DRC)Y BEF 78

MAX98090
BIRINFEL A= B IS AR A =S

ADDRESS: 0x35

DESCRIPTION
BIT NAME TYPE |POR
7 _ _ _ _
6 0 PLAYBACK DRC Expansion Ratio Configuration
DRCEXP[2:0] R/W 0x0: 1:1 0x2: 1:3

5 0 0x1: 1:2 0x3—-0x7: Reserved

4 0 PLAYBACK DRC Expansion Threshold Configuration

3 0 0x00: -35dB 0x08: -43dB 0x10: -51dB 0x18: -59dB
0x01: -36dB 0x09: -44dB 0x11: -52dB 0x19: -60dB

. 0x02: -37dB 0x0A: -45dB 0x12: -53dB 0x1A: -61dB

2 DRCTHE[4:0] RIW 0 0x03: -38dB 0x0B: -46dB 0x13: -54dB 0x1B: -62dB

1 0 0x04: -39dB 0x0C: -47dB 0x14: -55dB 0x1C: -63dB
0x05: -40dB 0x0D: -48dB 0x15: -56dB 0x1D: -64dB
0x06: -41dB 0xOE: -49dB 0x16: -57dB 0x1E: -65dB

0 0 0x07: -42dB 0xOF: -50dB 0x17: -58dB 0x1F: -66dB

[B] A8 R R R iR B8 B MDSPHL EHEEIRESE, ZIRES I S5IIRESZ KFIR

[ BB BEDSPEEH F IR K 88, TRK BEE SMODEN %
B(R57), REIREBZTREMNFIRET RIEBE. IRIEESEBT
1k AF Rk (fs = 8kH2)FI 3 75 (fs = 16kHzIBEZF 43, FIR
WEBUEABTHRESENVETEAREETHNINGE, X
FEEHIFB0kHz (fLrcLk > BOkHz)BY, AZ{FE FFIRZ 4 &
e, FIBDHFEfR, MUEMHEEFIRGEIE LS, it
MODEE & fF X EFFE MDSPHI RN BIE,

Maxim Integrated

BRBEBESER, BIESHMRTRUANKRMEE
DOWAES,

Hursti3s (DAC)ELE
SAFEDACERMBIE MMM B R, Rl &
EECERRNMBHESSNRNE L, RERPIAEES
(R4), —MIERAMABTRSHSME, 5 —FERX
AL FRIEIIFE, MEBDACTT IR AR, 7 VFe8HFXHF
MAENEFER AR EEFEREEERS),
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ADDRESS: 0x26

DESCRIPTION
BIT NAME TYPE | POR
Enables the CODEC DSP FIR Music Filters (Default lIR Voice Filters)
0: The codec DSP filters operate in IIR voice mode with stop band frequencies
below the fg/2 Nyquist rate. The voice mode filters are optimized for 8kHz or
7 MODE R/W 1 16kHz voice application use.
1: The codec DSP filters operate in a linear phase FIR audio mode optimized to
maintain stereo imaging and operate at higher fg rates while utilizing
lower power.
Enables the Record Path DC Blocking Filter
6 AHPF R/W 0 0: DC-blocking filter disabled.
1: DC-blocking filter enabled.
Enables the Playback Path DC Blocking Filter
5 DHPF R/W 0 0: DC-blocking filter disabled.
1: DC-blocking filter enabled.
Enables the DAC High Sample Rate Mode (LRCLK > 50kHz, FIR Only)
4 DHF R/W 0 0: LRCLK is less than 50kHz. 8x FIR interpolation filter used.
1: LRCLK is greater than 50kHz. 4x FIR interpolation filter used.
3 — — — —
2 — — — —
1 — — — —
0 — — — —

SIDETONE FROM

77777 ’ RECORD PATH
22 ,,,,,,,,,,,
\{ LEFT
e LEFT SIDETONE
GAIN
| DSTS[1:0] !
il eI e T
RIGHT
,,,,, »| SIDETONE
—

FLEXSOUND
TECHNOLOGY DSP
| DALEN |
LEFT PLAYBACK PATH ;
LEFT 7-BAND LEFT ALC:
PARAMETRIC —| AUTOMATIC | —| Hﬁgs N L, U N >
EQUALIZER LEVEL CONTROL LEFT

"EQBANDEN | | ALCEN |

i DVEQE:0] ! i ALCG4:0] |
¢----bo-. 0 EQCLP ! ! ALCRLS[20] | TO THE
{ DVM 1 B0_EQ[23:0] | i ALCATK[2.0] ! i MODE ! : DACHP | ANALOG
1 DV[3:0] 1 i B1_EQ[230] i i ALCCMP[20] ! ! DHPF | ' PERFMODE! OUTPUT
””””” 1 B2_EQ [23.0] | | ALCTHC[4:0] i Ry R MIXERS

| AEQ[230] | | ALCEXP[20] !

| A2 EQ [230] | | ALCTHE[4(] |

RIGHT 7-BAND RIGHT ALC:

PARAMETRIC |— AUTOMATIC |—| Fﬁ'%gs A >

EQUALIZER LEVEL CONTROL RIGHT

RIGHT PLAYBACK PATH *
| DAREN |

BE31. B8 B E/ RS
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BT HEcE 25 X AMaxim#DirectDriveZ24s, WHEMRBHR, RH
284k B 7 = AN ST 0 AR A S 4R IR Bh 28 (EI32). JREENENMNEZBLRN, 8 MEISME X 5) 8
WS/ IR FH SR T B B b £ 4y 1 08I 8 e h s PR A THREEHEENRTRE L BRSE, §TRES
B mA RS, THEHERRHENRyERE OO RETEBDAC, BIIR T RAMR B LN NS )
DEESHAE, RBEHIONOBEE: BNMmmEy HFSHES.

RCVLVOL[4:0] 69
RCVLM
RCVLEN
DACL i MIXRVCL[5:0] |
~ < MIXRVCLG1:0] | %
DACR| Rov/ | oo
m— 'Eli\g -12dB TO 0dB N 520870 605 RCVP/
——— 1 ouT LINE OUT N LOuTL
FLEXSOUND _ Mic2] a LEFT PGA
TECH[:‘;);-OGY LNEA| LEFT B
MIXER SEee
", \ Y LINEB T ot ZDEN
s :LINMOD ; VSZEN
VSEN
DACL
DACR ROVEL 1y \&-ezus T08d8 ROV
RCV/ LINE LINE OUT LOUTR
DAC DAC mict] LNE | etoogs| OUT || RIGHTPGA
LEFT RIGHT wicz] OV MUX
{DACLEN] i DACHP | IDACREN; LINE A m;;gg *
””””” ! PERFMODE |} LINEB i MIXRVCLISO] | RCVRVOL4:0]
iiiiiiiiiiiiiii i MIXRVCLG[1:0] } RCVRM
RCVREN
DACL
DACR ‘ SPVOLL[4:0]
SPKLGND
MICT| SPK SPLM  F e
T LEFT SPLEN
MIXER | -1208TO0dB| 4848 TO 1408 SPKLP
LINE A
SPEAKER 6B SPKLN
[INEB _LEFTPGA
ZDEN
VSEN | e | SPK.VDD_
VSEN
DACL \<48dB T0 14dB SPKRP
DACR 12d8T0 0dB| SPEAKER SPKRN
MIC1| SPK RIGHT PGA
RIGHT
MICZ] \ixer i ;
ONEA|] | VW 7 = -
Ty 5 SPVOLR4:0]
Py [INE B { MIXSPLI50) | SPKRGND
! mixspLa[ 1] SPLM & e
——————————————— SPREN
AL HPVOLL[4:0]
i MIXHPL5:0] ! HPLM
DACR < | MIXHPLG[1:0] | HPLEN
MCT| wo |~ *
HP
Wica| LEFT [2dBTO0dB \
MIXER WP+ r
TNEA e N ADPHONE 6748 TO 3B HPL
LEFT PGA
[INEB Mux  — !
1 ZDEN
- ! N HPSNS
MAX98090 M L VSEN
DACL \k N
WP+ y
DACR e HEADPHONE 578 TO 348 HPR
- MCT| W | ipus700as| MUX “RIGHT PGA
MIc 2| RIGHT
ANALOG - MIXER
INPUT UNEA| | T
DRIVERS LNEB i MIXHPR[5:0] HPVOLRI4:0] HEADPHONE HPVDD
- <! MIXHPRG[1:0] | HPRM DIRECT DRIVE HPGND
HPREN CHARGE PUMP
. [ ]
¢ [cpvss | cpvbD [CIN [C1P

E32. By & D) REHE R
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HEILABZR FI B B I 25 /4
BUHAEFUEENRINABR TR M ASBH L, TE
BEhaFEEs S ENIRFLEHE, BREMENA
=S EHEH B (LINEMOD = 0, %61)8Y, Rzhse2HEEH
SR IR RN, BE95IK 5016QF1320% 4 11 2 (51 20 U & 4%
B, BEWBEET, AR uEkSE/4LEESTHNES
BRLEEERENHBTLR BN A/AF EH IRz 28
(E33), ZEET, RESBUANESHELRESSH. ALK
ABEREEHAFETERRE, FEEFEHLESHE
BEEEEWRB/TEEITAZE M,

BB 1E 9 SR 7= SR HL % H(LINEMOD = 1, &61)8,
IR BB ERNINEASENSHEEH, ZHEE
T, EFENEFERSHH AN EEESANBHIRE
#B(E34), ZRET, BNFERE/AFESFRMIER
B

MAX98090
BIRINFEL A= B IS AR A =S

B RS/ R B RS NG ER 1= 4l
EEEAZESERSBHEN, AFERAFEREEES
FR, BB ESR TR E KK 8 EHDAC, #Hl
ER N KRSBNENRNBHESHERDS), EUssh
AREBROREHE ST RHILETURLI), REFRFRIEM
H-6dB. -9.5dBA0-12dB, BB 1Lk £ A4 0@ AR i
KHEHIE

ZU e H oA T RIZE M AB(PGA), SEBREETLE
EZ X NH(BIFEFE16QMI20T HHFE 8), EURPGAR
FRENZEETEE, IK-62dBE+8dB, EBft=RmE
FiRH(R60), BEURERE/RESMEIED, $41E
BIED H /RS A 5 5 o B UBRPGASR H HE Bk
HVavop 8 — F (5 FH 5 [E 22 BIASHE ) 5 K 490.78V (# Bg
BIASHE ),

~
FLEXSOUND SPEAKER/ _
TECHI;‘SOPLOGY HEADPHONES T
) v RCVLVOL[4:0]
s RCVLM
RCVLEN
DACR MIXRVCL[5:0]
= MIXRVCLG[1:0] *
DACL
RCV/' |.12dB TO 0dB RCVP/
MICT| LINE + -62dB TO 8dB LOUTL
ouT LINE OUT
MIC 2 el _ _LEFTPGA
DACLEN DACREN LINEA] yixer _L ___________
LINE B ZDEN |
LINMOD VS2EN i
y 1 ZSEN !
RCVN/
+ -62dB TO 8dB
LINEST& LOUTR
RIGHT PGA
B Seiuteinieis -12dB TO 0dB A
ANALOG -q-CIII
N MAX98090
DRIVERS ===
oIz
2)
C

B33, Y8 % 1 D) BEAEE

Maxim Integrated

127



MAX98090
BIRINFEL A= B IS AR A =S

~~
FLEXSOUND SPEAKER/ _
TECHS;'-OGY HEADPHONES T
) / RCVLVOL[4:0]
&8 RCVLM
RCVLEN
MIXRVCL[5:0]
DA(;R i MIXRVCLG[1:0] ‘
DACL
MIC 1 Ling |12BTO%® + 620BTO8E | Lgun
ouT T LINE OUT N LOUTL
MC2| 'eer . _LEFTPGA
{DACLEN] DACHP DACREN; —HNEAJMXER | o 4 7
""""" PERFMODE _LINEB] ZDEN |
— 1LINMOD ; VSZEN |
! ZSEN !
% DR ey | N RCVN/
RCV/
o DACL| oy LINE +LINE$&62dB TO 8dB LOUTR
MIC1] LINE | 1248 Toogg| OUT RIGHT PGA
== % wcz| ouT MUX -
ANALOG - « RIGHT / MAX98090
INPUT & LINEA] pmixER
DRIVERS ~ ~=-==~ MIXRVCL[5:0]
LINEB '
- L5 1 MIXRVCLG1:0] RC\F/{F({:\\//%/['“'O]E
| _ROVREN |
s
B34, I3 2 o 4 T BEAE [
Ell-. o — b : 1‘—,__ o -i.- : o
RE8. M AR ELH EERESREEST 7
ADDRESS: 0x37
DESCRIPTION
BIT NAME TYPE | POR
7 — — — —
6 — — — —
5 0 Selects MIC 2 as the input to the receiver/line out left mixer.
4 0 Selects MIC 1 as the input to the receiver/line out left mixer.
3 0 Selects line B as the input to the receiver/line out left mixer.
MIXRCVL[5:0] R/W - -
2 0 Selects line A as the input to the receiver/line out left mixer.
1 0 Selects DAC right as the input to the receiver/line out left mixer.
0 0 Selects DAC left as the input to the receiver/line out left mixer.
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&R B EEE

BEEAIAFRIREHE, EFENAFEEBESFeST
HMIIRE, SNMFERESRUE B A WK 8B KDAC,
B ES N ARIEANREN{ESAHES(FRSF61),

MAX98090
BRI B S 4R R AL 25

EFEEMNAFEEL LK NIRRT SRS
(PGA), &R SHE. U ASEH A H, L%HPGA
BEERENZEPTEE, N-62dBE+8dB, RftE =
R B R B (R60F062), K H T 4 IR U B/06 B 5 A ) i

BACRE RIS LR SR (E50M062), RERe T, FMERESNEE/EEENES, WiliHES
iﬁlﬁjﬁ-GdB\ -9.5dB$D 12dB, UBEJJ: ﬁ?xg/\/ﬁmmﬁu]\ J_j]VAVDDEI] :i:(EE,BHﬁE%gB|AS*§Et)§§j(g’JO78V (%
B 4 A 0 BBIASE), ATAMRMNRER, TFENHFFES
F-3dBHI AN BE LG H(E I 0 4K E N H X TR B A0dB
B
R59. BB AREL N R ESEHIEfT TR
ADDRESS: 0x38
DESCRIPTION
BIT NAME TYPE | POR
7 — —_ —_ —
6 — — — —
5 — — — —
4 — —_ —_ —
3 — — — —
2 — —_ —_ —
1 0 |Receiver/Line Output Left Mixer Gain Configuration
MIXRCVLG[1:0] R/W 00: 0dB 10: -9.5dB
0 0 | 01:-6dB 11: -12dB
R60. BN AEFELH FERHFFR
ADDRESS: 0x39
DESCRIPTION
BIT NAME TYPE | POR
Left Receiver/Line Output Mute
7 RCVLM R/W 0 0: Left output amplifier not muted.
1: Left output amplifier is muted.
1 Receiver/Line Output Left PGA Volume Configuration
3 0 0x1F: +8dB 0x17: +2dB O0xOF: -12dB 0x07: -35dB
Ox1E: +7.5dB 0x16: +1dB OxOE: -14dB 0x06: -38dB
2 1 0x1D: +7dB 0x15: +0dB 0x0D: -17dB 0x05: -42dB
RCVLVOL[4:0] | RW 0x1C: +6.5dB 0x14: -2dB 0x0C: -20dB 0x04: -46dB
0x1B: +6dB 0x13: -4dB 0x0B: -23dB 0x03: -50dB
1 0 | ox1A: +5dB 0x12: -6dB 0x0A: -26dB 0x02: -54dB
0x19: +4dB 0x11: -8dB 0x09: -29dB 0x01: -58dB
0 1 0x18: +3dB 0x10: -10dB 0x08: -32dB 0x00: -62dB
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*61. AFELHRERESREETFR

MAX98090
BIRINFEL A= B IS AR A =S

Dﬁﬂ

ADDRESS: 0x3A

BIT

NAME TYPE

POR

DESCRIPTION

LINMOD R/W

Selects Between Receiver BTL Mode and Line Output mode
0: Receiver BTL mode. All control of the output is from the left-channel registers.
1: Line Output mode. Left and right channels are programmed independently.

MIXRCVR[5:0]

oOl=|IN|lw|dlOT|O

R/W

Selects MIC 2 as the input to the line out right mixer

Selects MIC 1 as the input to the line out right mixer

Selects Line B as the input to the line out right mixer

Selects Line A as the input to the line out right mixer

Selects DAC Right as the input to the line out right mixer

o|ojlo|o|o|O

Selects DAC Left as the input to the line out right mixer

62 AEIELH R E AT mE

T

ADDRESS: 0x3B
DESCRIPTION
BIT NAME TYPE | POR

7 — — — _
6 — — — _
5 — — — _
4 — — — _
3 — — — _
2 _ — — _
1 0 Line Output Right Mixer Gain Configuration

MIXRCVRGI[1:0] R/W 00: 0dB 10: -9.5dB
0 0 | 01:-6dB 11: -12dB

R63. AR EL N EEEFFFSR

AR

ADDRESS: 0x3C

DESCRIPTION
BIT NAME TYPE | POR
Right Receiver/Line Output Mute
7 RCVRM R/W 0 0: Right output amplifier not muted.
1: Right output amplifier is muted.
[§] J— J— J— J—
5 — — — —
4 1 Line Output Right PGA Volume Configuration
3 0 O0x1F: +8dB 0x17: +2dB 0xOF: -12dB 0x07: -35dB
Ox1E: +7.5dB 0x16: +1dB OxOE: -14dB 0x06: -38dB
9 1 0x1D: +7dB 0x15: +0dB 0x0D: -17dB 0x05: -42dB
RCVRVOL[4:0] R/W 0x1C: +6.5dB 0x14: -2dB 0x0C: -20dB 0x04: -46dB
0x1B: +6dB 0x13: -4dB 0x0B: -23dB 0x03: -50dB
1 0 0x1A: +5dB 0x12: -6dB 0x0A: -26dB 0x02: -54dB
0x19: +4dB 0x11: -8dB 0x09: -29dB 0x01: -58dB
0 1 0x18: +3dB 0x10: -10dB 0x08: -32dB 0x00: -62dB
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MAX98090
BIRINFEL A= B IS AR A =S

BEDEFEEH H B ARFESDXE HIRENR(E35), H75 85 B
%1¢Eﬁ%)ﬁjf$$%ﬁ*%?§%§mk%§o *ﬁ?uﬁ’f$$?ﬁ$ Z\‘j]4QiFD8Qﬁﬁa %ﬁﬂ%?&%D;ﬁgﬁ*@, 7‘%/‘\:I|:EM|$E%§|-*/%;&!
BREBSHSAN, SERTHHARTR. THEY  TITREBEERE,

~
FLEXSOUND RECEIVER/LINE OUT/ ~
TECHNOLOGY HEADPHONES T
DSP
) \ \
s
DACR :
MIXSPL[5:0]
BACL < MIXSPLG[1:0] {SPVOLL[4:0] !
e et s (Y T YR A | SPKLGND
DAC | p| DAC I o ; | SPLEN |
LEFT RIGHT MC2] vixver | | N oum e e T
L L L MIC2] yixer + -484B TO 14dB SPKLP
wreiEn ™M M SACREN LINE A SPEAKER
{DACLEN] DACHP {DACREN] ——=h -12dB TO 0dB 6dB SPKLN
"""" PERFMODE LINEB _LEFTPGA
i ZDEN |
| VSZEN |
e | SPK.VOD.
MAX98090 L {_ SPKSLAVE |
] DACR + \<-48dB TO 14dB SPKRP
¢ DACL ] SPEAKER
.o o 120870068 | SRR 6dB > SPKRN
- % RIGHT
ANALOG . g-:---: & MIC 2| MIXER
i — LINEA ISPVOLR[40]}
DRIVERS %=~ S AT | M“f)'éﬁ%%%} SPLNE ' ]5 SPKRGND
= N ' LRy
2)
(

B35, DX #7525 %) 1 D) BEFEE
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= A R B AR g s
hESRRESHETERENZURBEBDAC, EIER XK
RBAEANR B NESHE(R6AFI60), WNREZTH MR

R64. LB FAvnif B An PL B 27 17 e

MAX98090
BRI B S 4R R AL 25

it % Fh REIE TR 66), B E 85 RBIETIH-6dB. -9.6dB
F0-12dB, BABy IR % D ies N\ R 2 £

ADDRESS: 0x2E
DESCRIPTION
BIT NAME TYPE |POR
7 J— J— J— J—
6 J— J— J— J—
5 0 | Selects microphone input 2 to left speaker mixer
4 0 | Selects microphone Input 1 to left speaker mixer
3 0 | Selects line input B to left speaker mixer
MIXSPL[5:0] R/W — -
2 0 | Selects line input A to left speaker mixer
1 0 | Selects right DAC output to left speaker mixer
0 0 | Selects left DAC output to left speaker mixer
65 AEEH AR S bl E 7o
ADDRESS: 0x2F
DESCRIPTION
BIT NAME TYPE | POR
7 — — — —
Speaker Slave Mode Enable
6 SPK_SLAVE — — 0: Right-channel clock always generated independently.
1: Right channel uses left-channel clock if both channels are enabled.
5 0 | Selects microphone input 2 to right speaker mixer.
4 0 | Selects microphone input 1 to right speaker mixer.
3 0 |Selects line input B to Right speaker mixer.
MIXSPR[5:0] R/W — - -
2 0 |Selects line input A to right speaker mixer.
1 0 |Selects right DAC output to right speaker mixer.
0 0 |Selects left DAC output to right speaker mixer.

x66. HERE A e B IR HF e

ADDRESS: 0x30
DESCRIPTION
BIT NAME TYPE | POR

7 — — — —
6 — — — —
5 — — — —
4 — — — —
3 o0 |Right-Speaker Mixer Gain Configuration

MIXSPRG[1:0] R/W 00: +0dB 10: -9.5dB
2 0 | 01:-6dB 11: -12dB
1 0 |Left-Speaker Mixer Gain Configuration

MIXSPLG[1:0] R/W 00: +0dB 10: -9.5dB
0 0 |01:-6dB 11: -12dB
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BESRLTREERMABPCARARENTERY
SEE, M-48dBE+14dB, RftEREH FTEHI(RE7TMK
68), RAURBHEB/HEFMIHET, FAERIESN

R67. AFEERRKRE EEHHFFRE

MAX98090
BIRINFEL A= B IS AR A =S

MR/ A ) ER 5o BT ZRiR B HSEE SN, DERBHIK
MR MR SP6ABIIK B 21,

ADDRESS: 0x31
DESCRIPTION
BIT NAME TYPE | POR
Left Speaker Output Mute Enable
7 SPLM R/W 0 0 : Speaker output volume set by the volume control bits.
1 : Left speaker output muted.
1 Left Speaker Output Amplifier Volume Control Configuration
4 0 O0x3F: +14dB 0x35: +9dB 0x2B: -1dB 0x21: -17dB
Ox3E: +13.5dB 0x34: +8dB 0x2A: -2dB 0x20: -20dB
3 1 0x3D: +13dB 0x33: +7dB 0x29: -3dB 0x1F: -23dB
0x3C: +12.5dB 0x32: +6dB 0x28: -4dB Ox1E: -26dB
) SPVOLL[5:0] R/W 1 0x3B: +12dB 0x31: +5dB 0x27: -5dB 0x1D: -29dB
0x3A: +11.5dB 0x30: +4dB 0x26: -6dB 0x1C: -32dB
0x39: +11dB O0x2F: +3dB 0x25: -8dB 0x1B: -36dB
1 0 0x38: +10.5dB Ox2E: +2dB 0x24: -10dB 0x1A: -40dB
0x37: +10dB 0x2D: +1dB 0x23: -12dB 0x19: -44dB
0 0 0x36: +9.5dB 0x2C: +0dB 0x22: -14dB 0x18: -48dB
*x68. AFEERNAGEEREHEFFS
ADDRESS: 0x32
DESCRIPTION
BIT NAME TYPE | POR
Right Speaker Output Mute Enable
7 SPRM R/W 0 0 : Speaker output volume set by the volume control bits.
1 : Right-speaker output muted.
1 Right Speaker Output Amplifier Volume Control Configuration
4 0 0x3F: +14dB 0x35: +9dB 0x2B: -1dB 0x21: -17dB
O0x3E: +13.5dB 0x34: +8dB 0x2A: -2dB 0x20: -20dB
3 1 0x3D: +13dB 0x33: +7dB 0x29: -3dB 0x1F: -23dB
0x3C: +12.5dB 0x32: +6dB 0x28: -4dB Ox1E: -26dB
) SPVOLR(5:0] R/W 1 0x3B: +12dB 0x31: +5dB 0x27: -5dB 0x1D: -29dB
0x3A: +11.5dB 0x30: +4dB 0x26: -6dB 0x1C: -32dB
0x39: +11dB 0x2F: +3dB 0x25: -8dB 0x1B: -36dB
1 0 0x38: +10.5dB Ox2E: +2dB 0x24: -10dB 0x1A: -40dB
0x37: +10dB 0x2D: +1dB 0x23: -12dB 0x19: -44dB
0 0 0x36: +9.5dB 0x2C: +0dB 0x22: -14dB 0x18: -48dB
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B EDAY A IR 3R
DEMABHHELABENABSRE, 5BESETH
HEREENFXTHERN, DEBRARSED, BHREREE
EAERWETFX, PN RTZETIT, SDEK
R E8 % HRAE XN EARFE T BIRTFMOSFET S8 B FE &
BFEM S BIRRAE,

HEFIER, EUBMARNERESHE A%,
BHEEEGHNELEGET A ERTX—NE, B IEK
FHAEBHFREBIKET, MEREFRETI0%, HEK
HT, ZHDXBHFE SR HH M AB BT RIF0% HHE,

RINRET, WEFBEMNEFED S ~EDHER M FFXE
i, FHRMAERN, FFEMRALFENMAY, EHHE
BB $P(R65), MHERRT, FXRBH, L, AHLTHE
BRABR T RPLEFEDEFFXPERNEBR,

EER

MAX98090
BIRINFEL A= B IS AR A =S

DEMABEFERFEAIIFLCIR EA/HFEiK, UHL
EN55022BFIFCC B FH(EMNMEER, MaximBE L
MOFRBEIMNE . ZREHERERTEMIESE, 217
B HIREAOFBORH, T BEMMIME KRR, TIRED
KBGHIRITBTHFRELKERE. ERKEEBRASA
BNA, X TRRANEAEE, BESNEEEDXGFES
Mﬂﬁﬁo

BIMHEE NS H
TAEFEYHHEBRMNBEERTNH RS, TREE
wmf. ERBEAR, URMHASENDirectDrive HZE KK

X 25(E36), B4 ASs 95K 51160503200 A 5
ENEYL A,

~o
FLEXSOUND SPEAKER/RECEIVER/ ~
TECHNOLOGY LINE OUT ¥
DSP
% \/
HPVOLL[4:0]
HPLM
DACR MIXHPL[5:0] HPLEN
DACL 1 MIXHPLG[1:0]
[ pac DAC _ [T T mICT] ¢
L_I_J }4-‘ -12dB TO 0dB
LEFT RIGHT MIC 2 \ \&
T 1 MIXER HP + -67dB TO 3dB HPL
iDACLEN M DACHP M| {DACREN; LINEA LEFT FEePTPOA-
""""" PERFMODE LINEB M N
% i MIXHPLSEL | % ________ HPSNS
% {MIXHPRSEL] ZSEN
MAX98090 \k ..........
o DACR
HP + ]
o DACL e HADPHONE 8748 TO 308 PR
- i MIC 1 124870 0dB| MUX RIGHTPGA
ANALOG MIC21 mixer / f
INPUT LINEA
DRIVERS —€==% e MIXHPR[5:0] HPVOLR4:0] HEADPHONE HPVDD
< % =1 MIXHPRG[1:0] PRI DIRECT DRIVE HPGND
CHARGE PUMP
2\
(

C1P |CIN [CPVDD | CPVSS

E36. DirectDrive E 1% Hi Th BEHE &
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E AL H R F 2 g s =l
HEYUREE B B v Ik 8 @MDAC, HEME TR K
BRENK )28 NESHS(EREIFIRT0), BNEFTHBIR

%R69. AEEEN EEREESFS

MAX98090
BRI B S 4R R AL 25

HEfRAET(ERT), REHRBIETH-6dB. -9.6dB
#0-12dB, EREELZ MNREN KEBIK,

ADDRESS: 0x29
NAME TYPE | POR

w
]

DESCRIPTION

Selects microphone input 2 to left headphone mixer.

Selects microphone input 1 to left headphone mixer.

Selects line input B to left headphone mixer.

Selects line input A to left headphone mixer.

Selects right DAC output to left headphone mixer.

Ol=|IN|lWwW|dlOO|O|N

0
0
0
MIXHPL[5:0] RW [—
0
0

Selects left DAC output to left headphone mixer.

®70. AEEENEEREET T

ADDRESS: 0x2A
NAME TYPE | POR

ol
-

DESCRIPTION

Selects microphone input 2 to right headphone mixer.

Selects microphone input 1 to right headphone mixer.

Selects line input B to right headphone mixer.

MIXHPR[5:0] RIW

Selects line input A to right headphone mixer.

Selects right DAC output to right headphone mixer.

O|=|N|w|ldhfO|O|N

o|jlo|lo|o|o|O

Selects left DAC output to right headphone mixer.

R, EALREREH B E T T

n»n
oto

ADDRESS: 0x2B

DESCRIPTION
BIT NAME TYPE | POR
7 — — — —
6 — — — —
Select Headphone Mixer as Right Input Source (Default DAC Right Direct)
5 MIXHPRSEL R/W 0 0: DAC only source (best dynamic range and power consumption)
1: Headphone mixer source
Select Headphone Mixer as Left Input Source (Default DAC Left Direct)
4 MIXHPLSEL R/W 0 0: DAC only source (best dynamic range and power consumption)
1: Headphone mixer source
3 o0 |Right-Headphone Mixer Gain Configuration
MIXHPRG[1:0] R/W 00: +0dB 10: -9.5dB
2 0 | 01:-6dB 11: -12dB
1 0 |Left-Headphone Mixer Gain Configuration
MIXHPLGI[1:0] R/W 00: +0dB 10: -9.5dB
0 0 | 01:-6dB 11: -12dB
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5, Bl H A FRNFEEEDACE MER(E3Z7), X

MEET, k8BS BN EDACH H £ B

B =r g

e

MAX98090
BIRINFEL A= B IS AR A =S

B B R R B R, SIREENE KRR
ReFEANGRY, ZEERIERRNE/REKEE,

~
FLEXSOUND SPEAKER/RECEIVER/ ~
TECHNOLOGY LINE OUT ¥
vy
z)
¢ A A A A A A HPVOLL[4:0]
O HPLM
DACR ! MIXHPL[5:0] | HPLEN
e (1 DACL) | MIXHPLG[1:0] |
DAC DAC MICT| Hp ¢
-12dB TO 0dB
LEFT RIGHTI mMicz| LEFT \ \&
MIXER HP + -67dB TO 3dB HPL
iacien: M [ oacHr 1 V] DACREN LINE A LEFT HEEFTROA.
""""" PERFMODE LINEB MUX -
i MIXHPLSEL | {"ZDEN |
% . .
............. VS2EN S L
(3 i MIXHPRSEL ZSEN
MAX98090 \k ..........
DACR
% HP +
| DACL RIGHT HEADPHONE 5708 TO 308 HPR
- o MIC 1 R:;T -12dB TO 0dB| MUX RIGHTPGA
ANALOG MIC21 mixeR — *
INPUT LNEA| | e
DRIVERS D T | MIXHPR[50] ! HPVOLR[4:0] HEADPHONE HPVDD
! MIXHPRG[1:0] | HPRM
,,,,,,,,,,,,,,,,, R DIRECT DRIVE HPGND
CHARGE PUMP
)]
s
C1P | CIN |CPVDD | CPVSS
E37. BEIETHFEHIDACHE 1 E ¥l % H Bl &
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MAX98090
BRI B S 4R R AL 25

EfmE U REESERFZPCARERENSTERTE B RERE/GES A HIIET, FEREES N IEE/
B, M-67dBE+3dB, M= FEEE TS (R72F0%K73), ZL%F:#/J%/-D‘B%O
x72. AEEENMRGEESEEHTFS
ADDRESS: 0x2C
DESCRIPTION
BIT NAME TYPE | POR
Left Headphone Output Mute Enable
7 HPLM R/W 0 0 : Headphone output volume set by the volume control bits.
1 : Headphone output muted.
1 Left Headphone Output Amplifier Volume Control Configuration
3 1 0x1F: +3dB 0x17: -3dB 0xOF: -17dB 0x07: -40dB
Ox1E: +2.5dB 0x16: -4dB 0xO0E: -19dB 0x06: -43dB
2 0 0x1D: +2dB 0x15: -5dB 0x0D: -22dB 0x06: -47dB
HPVOLL[4:0] RIW 0x1C: +1.5dB 0x14: -7dB 0x0C: -25dB 0x04: -51dB
0x1B: +1dB 0x13: -9dB 0x0B: -28dB 0x03: -55dB
1 1 0x1A: +0dB 0x12: -11dB 0x0A: -31dB 0x02: -59dB
0x19: -1dB 0x11: -13dB 0x09: -34dB 0x01: -63dB
0 0 0x18: -2dB 0x10: -15d 0x08: -37dB 0x00: -67dB
x73. GEEENMAEESEEHTFS
ADDRESS: 0x2D
DESCRIPTION
BIT NAME TYPE | POR
Right Headphone Output Mute Enable
7 HPRM R/W 0 0 : Headphone output volume set by the volume control bits.
1 : Headphone output muted.
1 |Right Headphone Output Amplifier Volume Control Configuration
3 1 0x1F: +3dB 0x17: -3dB O0xOF: -17dB 0x07: -40dB
Ox1E: +2.5dB 0x16: -4dB 0xO0E: -19dB 0x06: -43dB
2 0 0x1D: +2dB 0x15: -5dB 0x0D: -22dB 0x06: -47dB
HPVOLR[4:0] R/W 0x1C: +1.5dB 0x14: -7dB 0x0C: -25dB 0x04: -51dB
0x1B: +1dB 0x13: -9dB 0x0B: -28dB 0x03: -55dB
1 1 0x1A: +0dB 0x12: -11dB 0x0A: -31dB 0x02: -59dB
0x19: -1dB 0x11: -13dB 0x09: -34dB 0x01: -63dB
0 0 0x18: -2dB 0x10: -15dB 0x08: -37dB 0x00: -67dB
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E ALt A

EA G H e BB, At

AREBERE, BEAFRAOENLMHPSNS),

MAX98090
BIRINFEL A= B IS AR A =S

MZEEZEREFNEVGEABOED2(E38), WREZ®
& 3 SN &Y, AEFAFERAEZRZREN, BEEEEEI
B S A E S R EHXE, XHEET, BERBEXIEN, EHRBE
8] BRI K,
OPTIMAL GROUND SENSE CONFIGURATION ALTERNATIVE GROUND SENSE CONFIGURATION
T sotatenre T  vesense
+ ; SENSE TRACE ! + : TOGROUND i
HEADPHONE HPL g HEADPHONE HPL g
LEFT PGA LEFT PGA ;
1 ( B
HPSNS ,«" Hpsns |,
T oL
1 CODEC N 1 CODEC
N V< ‘---- GROUND N V< oo __l____GROUND
------- — PLANE sermme— PLANE
HEADPHONE HPR HEADPHONE HPR
RIGHT PGA o HEADPHONE __ RIGHT PGA o HEADPHONE __ !
....... S OUTPUT JACK e — — OUTPUT JACK
E38. E ¥4 H #4812
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DirectDrive B4/l 5 tH il K 28

RGN ERFEEV MRS L REEERRERBEBEA
SR EEHN—F, Eﬁ%%%ﬁﬁ%?&%ﬁ%$), FTIABER
AHUBEER, UHEEERRE, BSTHEAZRBEE
E’mﬁﬁo ﬁﬂ%&ﬁ JH:E@%, ixﬁﬂ’]ﬁum%um’l—ﬂ\_ﬁu
MASENENAR, SREBMTVDENIFE, FETHE
WIREN L BA K

Maxim# 58 — K DirectDriveZR ¥ X FH BT & FEEW*B il
B, MIRALMBARTX—[OH, BT 2EKHGHES

&, [ BRI T{E7E & s Rt R F E A5 H 4R B ZEGND (
39), Hﬂ:J:;xﬁE_;JlLﬁﬁﬁE,‘é%?jﬁﬁ_f)—z;nl,ﬁ/\@ﬁo
S5ZEH AN ANES(EEEAN220uF) BEFKIRITHEE, BT

F=74. BIERIIESEE

MAX98090
B SR R AL RS

RARE=ANRTWEBRS, M EBER=E.
BRA, HHEENHASENIMEEL,

HEMAIRABR

HE K28 M i R M SABK M KEs4HE, 1BHEH KRS
HEBERZHHESEH, EREVNBARTEE. AHF,
AENBBERBHRE, ARSHE, BEHRAFRME
it aEREXYREFNHLES BEEN,

HERZREE=MNAENIECEH, EMcEEEFRAEHNT
KR, BAMERENEENB=ZELFEXHETE
+VHpvDD/2HIE IR ESL, KINKSCEFEBInENT B
KPR BIR i+ Vhipvpbpo & SE B B FF XM E D
BESEZITRL, RERESHE, XEFLTENREH
NERER (K7L,

BIRIIFELIR S

GND
CONVENTIONAL HEADPHONE BIAS

HEADPHONE CHARGE PUMP CONFIGURATION
RANGE OUTPUT LEVEL FREQUENCY
(% of Vipvbb) (kHz) VcpvDDiCPVSS WAVEFORM
<10 ~82 *VypvDD/2 Range 1
2 10to 25 ~660 +VypvDD/2 Range 2
>25 ~500 *VHpPVDD Range 3
VHPVDD FVHPVDD |- m e
/\ A/VHP_OUT
VHPVDD
—_— GND

. v ,,,,,,,,,,,, \/

DIRECTDRIVE HEADPHONE BIAS

E39. £ HHl5DirectDrive #1411 5 £ 89 FE
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SEE (VHP_ouT < 10% Vhpvpp): it {55 8B/ FHPVDD
BI10% 0T, #iH{ESEEBRIK, M FBERESTFERN
FRFFE, WHEVARNONERRK, L, AKX
RFE, BERMEKREERIK(DN82kHZ), AR MEH H B IR
1% 8 AHPVDD# — ¥ = +Vupypp/2 (B40, SEE1),

S22 (10% Vhpvbp < VHP_oUT < 25% VHpvpp): Hi i
FESEENT10%F25% HPVDDZ B, #HHESIEE
EFHPVDDHI — ¥, A, WA NFEEKRLILBTE
RNBESYENFXNESSS, AHFEREARNARME

MAX98090
BIRINFEL A= B IS AR A =S

ok, BIFZRITEIMERL K(ZN660kHz), MR MEH LB
TR R AHPVDD A — F 5 +Vupypp/2 (B140, SEE2),

SEE3 (25% VHpvDD < VHP ouT): BWIH{ES BF#BI1g25%
HPVDDHES, HIHESZEEASBSE, A, LINERFE~E
AR M4 FHIEHPVD D H B IR B (+=VHpypD) o ZSEE T HIFF
KM K BR K (£9500kHz), AT, HBMBEEERFENE
HIKEIER A B HE A BERBA AKX (E40, SeE
3)0

OPERATING RANGE 1 OPERATING RANGE 2 OPERATING RANGE 3
VHp_out < 10% VHpPVDD 10% VHPvDD < VHP_ouT < 25% VHPVDD 25% VHpvDD < VHP_ouT
POSITIVE TERMINAL (C1P) POSITIVE TERMINAL (C1P) POSITIVE TERMINAL (C1P)
VHpvoD - f— o ——— ] ! VHPVDD -f—--- ! VHPvDD -] Y
Veevoo | | | | PVeevoo || | tveevoo || L L L]
2 P2 P2
GND - - | ' GND-}-- GND -{--
VWpwvo \ ‘Ywpvoo | tVwpvoo | ]
2 2 2
VHPVDD -f-------momomom oo i-VHPVDD I i-VHPVDD L
NEGATIVE TERMINAL (C1N) ! NEGATIVE TERMINAL (C1N) ! NEGATIVE TERMINAL (C1N)
VHPVDD - -] b VHPVDD - oo b VHPVDD - -- oo
VWpvoo { ] Vhpvod | VWpvoo | ]
2 : 2 i 2
e S T EEREE ER | GND - GND -
Mwevoo f | ] J \Vhpvop | a1 O 1 O O O
2 P2 2
VHPYDD === FVHPVDD - {-VHPVDD - --

B40. HER A B EBFRIIEEER
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AIEE S, S ZMEFERTCE T RIMEIEL
B SH®mE, i, APyl BSEE TILEE B S Mm
RE, EEREFRBA—THHBECERTES —
MSEE, M ¥ 08B ESE B(xVHpypp/2) 2k 35 4 i 18 BB SE
E(+Vhpvpp/2)BF, BRBILIR, WA £ B T(E R
T M R R A S AR, BT EAR, RN
HETERET B HEI2MsHIEIR, RIEM B BEFEPPTM
HPVDDIE N\ B & M BR7S B, AP IEHPVDDHE T /4L
Epkom, HFERERNSEES, NREIFHRESS
7 (E533054),

MAX98090
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IH MR/ B2 75 400
BUEEEEHNEE/BESAG B, FEFE. XK
TERANNRE/REFEER), XEERE. IF
BN, FEFBERU. TEMERELERTD),

FERH) % 55 K APGAFI £ S U I PGAT H 2= H 8
BEXBETRN, BHEEETUNTERANNRIERKT,
HHESHESFIPOANKESTE, MABWEIES
N AT EE(E), WRAEBNE O(100ms)AREEL
=, IKEEE, TEEESBYE,

VHPVDD

VHPVDD
2

VTH_25%

GND

-VHPVDD
2

-VHPVDD

VIH 25% |-ommmmomme bt H-

—! 32ms le—

E41. HER AR BLEHT

12C PGA
VOLUME

CHANGE-\“-\\\‘

GND

AUDIO §
OUTPUT

VOLUME ""“———'}
CHANGE :

ZERO-CROSSING DETECTION
DISABLED (ZDEN = 1)

12C PGA
VOLUME

CHANGE "“‘-\\\ﬁ‘§ 3

GND

AUDIO .
OUTPUT_______,__T_»i
VOLUME Lo

CHANGE

ZERO-CROSSING DETECTION
ENABLED (ZDEN =0)

E42. i 3ERN
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ADDRESS: 0x40
BIT NAME TYPE | POR

DESCRIPTION

wWlihjlO|o|N

Zero-Crossing Detection

2 ZDEN R/W 0 0: Volume changes made only at zero crossings or after approximately 100ms.
1: Volume changes made immediately upon request.
Enhanced Volume Smoothing
Only valid is volume adjustment smoothing is enabled (VSEN = 0).
1 VS2EN R/W 0 0: Each volume change waits until the previous volume step has been applied to the
output. Allows volume smoothing to function with zero-crossing timeout.
1: Volume smoothing enhancement is disabled.
Volume Adjustment Smoothing
0 VSEN R/W 0 0: Volume changes are smoothed by stepping through intermediate levels.

1: Volume changes are made directly in a single step.

EMENBHPCGA T AT EF B, FaEN, TEXK
HoBmhTEK, AR SEMNNBERSIELTERER
FEE, TUEREMs— N FK, AHFHFBHXHEE
HHETEEFR, FHEBLZ, EABZTEREASS
K&, —BEfERE, BXXMBE, AGSMESERIFR
BRENSTESR, XIHE, AR LBHZ R SEE
TERNEE, RERT, UREERITRN, SAZTE
U EEELSTNZ,

Maxim Integrated

RESHESH, ITRNSEBN, NBERFELE, £
REEEFRIGEET B, TMUpLEEEHRERLH
HRENTEZH, AU —FTERBER, Bk, 5—
SEERBHREETNESIZZEHBHENTFOZ
Bo XUrHiE, ZHAEEFIBEEREN,
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FRFL 0 M FERFILBADEN, BAKNITERBT LR BERE
RUAERE. RETRBOBARNED, Gen, 5 2 ORESE SHELFTXHRAIREZZNREN
ARWEORBE NS ERBRNELOE gL, 55 MCBIASHE B A, 1F IACKSNSH 8 & L4, W
HBEANGLORBENRTE), BexmRgresn  SPKLVDDRENE, SHERLTRUPRSALEZRR
RABBH, LB IMVsprvDD ok, BHER T REN, ZIERAFLERJACKSNSASHES), HHEER

E&ﬁﬁgiﬁmﬁgaﬂ-’ ttiﬁ%g[jBELXVMICBIAS%E;EO ij§|\TA:|ZB:{%'JACKSNSJ:?_‘_LEIVHCB'AS, jﬁgﬁﬁﬁiﬁfﬁﬁiﬂa
Mo FEFLAS W B9 A EB 5 O 549 Kk L B SR Y A BB B A
43R,

MICBIAS
ffffffff VSPKLVDD
2.ZKQ§
14F INTERNAL
[ Vine PULUP e— DETEN
| | CONTROL
ANALOG
F MIC INPUT
| Vi LOAD SENSE
I 3 COMPARATOR
T >—» LsNs
JACKSNS | Vspkvoo|—
TH
%] |~}
Viicaias |— e
A | UDETEN |
! JDEB[:0] |
HPL 1 MBEN — [
+\J¥
mc [ oND [{RIGHT [
] \J T keNe |
HPR T >——» UJKSNS |
J - VsPKLVDD v b
TH
10% ]| JACK SENSE
HPSNS
,,,,,,,, ViicaiAs [— COMPARATOR

43, FEFLIC T 75 HE R L B B
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JACK DETECTION RESULTS
JACKSNS VOLTAGE
LSNS JKSNS STATE
VTH_95% < VJACKSNS 1 1 No jack detected
VTH_10% = VJACKSNS < VTH_95% 0 1 Headset detected
VJACKSNS < VTH_10% 0 0 Headphones detected
No condition 1 0 Not possible/reserved

fRFLI I A EBEL AR AR

fERERY, BT ERRM AL RS HMJACKSNS BE,
RN BAF R E , AN B IR ERE
#95%, ATFHERTHB/IABASKL, HALN LR
BHIRAEERBEN10%, BTHMBANGILREE
Hl/E%) (B78)o

THEILEANCEN(GFER), B EBEER‘EEFE, X
FMORAET, VIACKSNSE F A it M EEE: 28 7T PR, LSNS
BE, RreLHEILEN, EBAN, WIJACKSNSHIZ,
BeERRERSQNERBIIRUT, LSNSU Z1R,
ForFREILIEAN; REEILN, ERBEFAEESBE,
LSNSE®, Rk,

FANFEFLE, XJACKSNSHIE, B BERRE AHCWEE
RBIIRMUT,; A, RI\ArEEBAXRENTE, BE
REETEMET. BTEDNRTHARNEERE TR, a0
RBANHRENBR), JACKSNSTEEEM, XFEIG BER

Maxim Integrated

RERBFLMW LRSS T REEBEMNI0%) AT, JKSNS
BR, RTBANREN, R, URBANREEGHE,
WME44FTR), JACKSNSIREZEN TEEREMM B H
EN8BE, VIACKSNS & FHEFLAM EERSEIIR, B
RFATEWERBIIR, XPRERTBANEEE,
RTGTEMTIH T =70 o] gE VI AL MRS L R
XELRBAFEIDETENESN T B, BILFmALSN
B, JACKSNSAF=MEZ, O EXRM, SBHAOF XU
RSB, JDETENAZ K, LSNSFIJKSNSERHEF—IK
&, BEILREE R,

FEFLAG I AT 4w e 58l
HEENAFALN BB HETTREIRBEN, X1
BRBAEFRSFSTEA BN B Nk T iEAL LN
IRZS, T IELSNSFIJKSNSTE 37 7L 37 AN /3K L Bi 8] & A& R
EBEL, UMERHRAFEEROBEALEN PR, EREH
IR B AM2EMsE200msH U FH IR B = —(FR77)0
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1 JACK DETECTION DISABLED 2 OPEN JACK DETECT (INTERNAL PULLUP)
> >
izl o | vicans izl | coms
! JDETEN=0 2.2kQ ! JDETEN =1 2.2kQ
! MBEN=0OR TuF Ve SPKLVDD ! MBEN =0 OR 1uF Vine
! SHDN=0 ) S N ! "SHDN=0 N AL
| OPEN JACK ANALOG | OPENJACK ANALOG
: MIC INPUT : MIC INPUT
I 1uF v I W
IN- IN-
ﬁ }7 ”””” INTERNAL ﬁ }7 ”””” SPKLVDD
PULLUP |
— DISABLED PULLUP i
JACKSNS T JACKSNS
\J HzZ[ " HPL l i PULLUP PATH HPL —
77777777 JACK DETECT L ~—————— JACKDETECT
~ COMPARATORS ~ COMPARATORS
DISABLED ENABLED
A~ HPR PO HPR .
HPSNS HPSNS
) (S i (S
) )
LSNS/JKSNS = LSNS/JKSNS = LSNS =1 LSNS = 1
JOWK=0 1 ) AST STATE JOWK=1 1 ) AST STATE JDWK=0 1 jksNs =1 JOWK=11 " jKsNs =1
3 HEADPHONE DETECT (INTERNAL PULLUP) 4 HEADSET DETECT (INTERNAL PULLUP)
5 5
w2l o | ycains Wzl e | yicams
| JDETEN= . | JDETEN=1 22k
! MBEN= 1uF ! MBEN=1 1uF
| SHDN= Vine | SHDN=1 Vins
| HEADPHONE T | HEADSET 1
POk ANALOG b ACK ANALOG
: MIC INPUT : MIC INPUT
[ 1uF v [ 1uF v
E{ }7 K SPKLVDD E{ }7 N SPKLVDD .
= PULLUP] | = PULLUP] !
JACKSNS | JACKSNS |
{ | SHORTTOGND £ | | BIAS CURRENT L
\ JACK DETECT \ JACK DETECT
COMPARATORS COMPARATORS
GND RIGH ENABLED MIC GND RIGHT ENABLED
HPSNS HPSNS
) 5 ) 5
) )
] LSNS =0 ] LSNS =0 ) LSNS =0 ) LSNS =0
JOWK=0 4 jsns =0 JOWK=1 4 jcsns =0 JDWK=0 % jksNs =1 JOWK=11 jksns =0

E44. F) A 35 L fu IR A T IE LA W B9 7 )
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RFLAL I BT

N IR AL AR LSNSHJIKSNSH RS T LB, # A
LA B T ARIR(JDET, R )R FEEAKLMEH, a0
RERRBRHEILCWELH(IDET, £86), BHBEIRQ™4%
i, LA ALUDET) A B, 12CEEREF R
JDETRURSFMIRQL M P ET(IIRA), EBRFILRNE
"5, BRIEREFERE, JDETHFIRQH MG REFH BUK
B, FRERRNWE FEFS U,

MLSNS = TZILSNS = OMPRES B RFEILEEAN, A
LSNS = OZILSNS = 1T89RS U R THILER L, K&
AL, WRIKSNSTEZAL, MARFIKSNS =1, K=
ExfEAN;, WRIRESMIKSNS = 1ZHIKSNS = 0, RR
BANEEN, RERZEURFEN P EGELRTH
FLAS R A4 DK &) o BIRZS LR

=AM ED _Eh R

BHAFAME ENE ERET, ARG LTF R
S(SHDN = 0, %6)mZIEMICBIASE(MBEN = 0, *7),
REBMLERBERAEY, ATFEXLERESTEREH#TELS
MFIRB, ZTh BB BT TIRIRSEXHRES, B
FEMNABAREREISHIRRRR P EE S HITHRE
B,

JOWKAZH/R(EIN, K77), EHAAIME LHR(22.4kQ,
USPKLVDD A £ ), Z B B &£ B MWFIR 3 BV E
ZHA;, IDWKAZEE S, BRI S LR(N5uAE
SPKLVDD), H#35 LR MR T HARNZ EHE B BIR,
BEESERGASABRBEARSTEA, NI LR TG
REZRZRAH, FIUTEIRIELZBEARRTH4%E
DRI
BAAVERLBAF A EF 4 BB #E TR AL M B TAE 1B
Mo mBITH, FEILHFHFLN, MICBIASFIJACKSNSH

Maxim Integrated
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= BE; B, LSNSFIJKSNSHE#F LR A B4k FL 1M &
Ro wPI2%, THEABEN, EEESPKLVDDHIR I L
BB PBE G JACKSNSHL /5 = fa B AN FLAC M EEER B8 T BRI
LB, FEFLFFEE, AEBR LR A055 Eh PRy A IEH 8
BIMNER, B—HNIERREADLERS, ~FI3F,
ENEFLEAN, BIACKSNSE B EH, EHFRTF RS
FLASM ELER SR ITIPR; b BY, AERR CH A bR ETE
HWHEBAANER, ERNSRELANEREZS TAIES
EH, wplad, BREILEAN, LB, NIMER LRSS
ERFEREOFBARNER, AR LB EEZEMIC (R
JACKSNS)mEBEN T RHLNFAFALN RS TR
BORENBE, FEERNBALNER, Ki, RS
ERARURBEEMIC, FrRUERENABABREN,

1 A SMES_E R PR BR

PO R b i e PR R U R o U 05 R o R A 8 9 7L AR M DR
B, BATHEEEZRRLTERRENRE, BEER
ZMICBIASHY 586 | 4 B PR (EI43), BEREFBALASIU. 234+
EEK(SHDN = 1, %6)E{£#EMICBIASE(MBEN = 1, %*
7), JACKSNSAMFEMEZS, LA Em B, i, s
Bt 43z B8 PE R EJACKSNS 89 1R B B K

EIABTE 20 3t B I FB oMEF £ 4 B BE AT R FL A M B TAE 1%
Mo mBITh, ZIEREFLGN, FrIAZEIE AR FLAR M L
B8, LSNS/UKSNSHEFRH EXAHNFBIRNER, =
B2, THEFLIEAN, EEEMICBIASHISNT 4 B A
JACKSNSH & = frh A fEFLI W EEER 88 1T BRI £, 7R3
., EVlEFLEAN, BIACKSNSEHEEM, EFRTFRE
FiEFLA ML B IR, wBl4th, BEEHILBA, S
EHBEEEEMIC (RJACKSNSREZE N T HHt A
AWK IR EHRED B,
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1 JACK DETECTION DISABLED 2 OPEN JACK DETECT (INTERNAL PULLUP)
5 )
Hzl [ vicaias . PULLUPPATH _ | micBias
| JDETEN=0 | JDETEN =1
' JDWK =X 2.2kQ F L DWK=x | 2.2kQ o
| MBEN=1 ! Vine SPKLVDD | MBEN=1 | ’ Vine SPKLVDD
| SHON- 1 —{ - SHDN-1 | — 1t
! OPEN JACK ANALOG | OPENJACK | ANALOG
: MIC INPUT 1 : MIC INPUT
] 1uF v [, K 1uF v
IN- IN-
}7* ”””” INTERNAL }7 ”””” INTERNAL
PULLUP PULLUP
1 DISABLED | DISABLED
JACKSNS T R JACKSNS T
\J Hiz HPL l \J Hiz HPL ~
e JACK DETECT 5 R L S JACK DETECT
~ COMPARATORS ~ COMPARATORS
DISABLED ENABLED
HPR A HPR
,,,,,,,,,,,,,,,, HPSNS [HPSNS
| LSNS/JKSNS = | —L_
| LASTSTATE | — (S = (S
””””””””” ) )
3 HEADPHONE DETECT (INTERNAL PULLUP) 4 HEADSET DETECT (INTERNAL PULLUP)
) )
__SHORTTOGND yegns 7+ ] BIAS CURRENT | \icaias
| JDETEN=1 | JDETEN=1 |
P JDWK=X 2240 POUDWK=X | 22kQ
! MBEN=1 1uF Virs SPKLVDD | MBEN=1 | 1uF Vi SPKLVDD
i SHDN=1 .,_{ }77 ,,,,,,,, ! SHDN=1 | .,_{ }7 ,,,,,,,,
| HEADPHONE ANALOG | HEADSET | ANALOG
P JACK - MIC INPUT PooJACK MIC INPUT
S H VIN-
}7** INTERNAL INTERNAL
PULLUP PULLUP
DISABLED DISABLED
777777777777 - JACKSNS T T
JACK DETECT JACK DETECT
COMPARATORS COMPARATORS
ENABLED ENABLED
77777777777777 HPSNS HPSNS
POLSNs=0 | —L ! LSNS =0
| JKSNS=0 = ( | JKSNS=1 = (
”””””””” ) )

E45. F 585 L fu IR A 1T HE 7L A2 W B9 7 )
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MAX98090

BRI LR 7= & N m R i 25

1 FALSE JACK DETECTION WITH . 2 SCHOTTKY DIODE BLOCKS BIAS CURRENT
INTERNAL ANALOG MICROPHONE : PATH TO INTERNAL ANALOG MICROPHONE
( : (
)3 i )3
1F i 1pF
o fvme i |
S - I fanaos & ‘ T T anaLos
! UDETEN=1 | 1uF | MICINPUT 2 ' DETEN=1 ' -- 1uF | MICINPUT2
{JDWK=X 2.24Q Jj‘ FVA ,,,,,,, PJDWK=X 2.24Q FVL ,,,,,,,
! MBEN=0OR | . ! MBEN=0OR | L
: SHDN=0 - MICBIAS ! SHDN=0 - MICBIAS
: ' - : :
OPEN | P i OPEN | HzZ
PoJACK PoOACK ! % 3
e 2240 r
1pF v 2.2kQ
’—{ }7 T SPILYDD 1uF SPKLVDD
ANALOG m@lﬁﬁn ] | ANALOG | L] Vine :
SINGLE-ENDED T by : SINGLE-ENDED 1T T anaLoG |
MICROPHONE ﬁ }7& ,,,,,,, ! MICROPHONE 1pF | MICINPUT 1 PULLUP |
L | Jf{ FV'L ,,,,,,, *
JACKSNS = JACKSNS
\J BIAS CURRENT PATH oL L : \J CURRENT PATHBLOCKED | 1
[HPL JACKDETECT | [ HPL JACK DETECT
~] COMPARATORS & | COMPARATORS
ENABLED  } ENABLED
P LSNS=0 ¢ i LSNS=0
Ircite HPR : JKSNS = 1 ~ HPR
/\l HPSNS ~ HPSNS
B (i (
p— )S . = ) S
BE46. FI A ZBEBZE N TEALRN
B 1 422 SR 4G U FAREILEANSCREI), K L4 B R i B JACKSNS &

BAREILE, BETRNMG LNZREESHET, 8F%
RRAKEZRNES TG ENFF X, £EMICBIASEH,
FEREZIIEFERALE LR UDWK = 0)8, 57N
BHRESET, ETRHENKBIKSNSHIRES M1 % E A0,
B BEMEE, FEXMRSEUEBLSNE/MLERIR
(JDEN L4 5#, ZEHBTHE SR TR XNE
o

| FH P AR AR B 22 52 KU AT HER FL AN
WREAEREROABRUERR, 3 A RN,
RANREEEEERRTE, BANEBIICNN A EE

(E4ANBTREH B ERK, EARIPENE T NE N B F A
= blﬁ%m.460

Maxim Integrated

NERAHEMEREBIRU L, AMEEEMICBIASH
SNER E R EBPRT AR A AR IE T X L B A BRE
B AR, JACKSNSBEREZE N TN A e
EEESBIIRZENENBETE, SERERNEZBLEN,
EEXEAEARN, JACKSNSTEAEZBILMNIENLEZ R
RzBE - HERE, XTRESEEZSHMEN,
EHE‘E’}\—/[\IEEEB%T&EE’U%%%:*&%@', FEHEHS5HMBLE
WEEBRBKCRM2), XHMICBIASEH, H&EE —HRERME
RE, PAEBERNBE, FEMICBIASEH, —HhETHRE,
EREEZRREMNNSLNEEEE THE, FAEEES

WE4s, —HMERTEBEKER, FEREMICBIASEE
/R BEBIEE, WHETHE, UIERHREREEE X

MICo BT U — M FRBHRARNBRUEZEAETHT
77, fEZEIEMICBIASHE Wi 1% B 578 B,
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ADDRESS: 0x3D

BIT

NAME

TYPE

POR

DESCRIPTION

JDETEN

R/W

Jack Detect Enable
0: Jack detect circuitry disabled
1: Jack detect circuitry enabled

JDWK

R/W

JACKSNS Pullup Configuration
0: 2.4kQ resistor to SPKLVDD (allows microphone detection)
1: 5pA to SPKLVDD (minimizes supply current)

Valid when MICBIAS = 0 or SHDN = 0.

N|lw|hlOo

JDEB[1:0]

R/W

Jack Detect Debounce

Configures the jack detect debounce time:
00: 25ms 10: 100ms
01: 50ms 11: 200ms

R78.

mALREF TR

ADDRESS: 0x02

BIT

NAME

TYPE

POR

DESCRIPTION

w| bl |

LSNS

Microphone Load Sense (Valid Only if JDETEN = 1)

0: VjacksNs = 0.95V x Vsyppry

1: VyacksNs > 0.95V x VsyppLy
VsuppLy is determined by the state of MBEN and SHDN so that:

MBEN = 0 or SHDN = 0: VgyppLy = VspkLvDD (internal pullup)
MBEN = 1 and SHDN = 1: VgyppLy = VMmicBIAS (external pullup)

JKSNS

Jack Connection Sense (Valid Only if JDETEN = 1)

0: VyacksNs < 0.1V x VsyppLy

1:VyacksNs 2 0.1V x VsyppLy
VsuppLy is determined by the state of MBEN and SHDN so that:

MBEN = 0 or SHDN = 0: VgyppLy = VspkLvDD (internal pullup)
MBEN = 1 and SHDN = 1: VgyppLy = VMmIcBIAS (external pullup)

Maxim Integrated
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PRI AL E
RECBFHFH AT ANESBENRERHET —MEE
NBHEREBELET, BMRERESHFREEAE. KPR
B, EAZESHN, RERECBEABRERLEEN
WEIHTHFEN, BRUHBAMERE, IREEENS
BEIOZAEZ W, ZRAHREREEMN, HLREZHE
1Ko

RRREBUNEXSrERBEETNNFTFE, FHERN
ENFHARESHFRENLIEE, R ITFU—ENEEIN
FEAZITRRECESTFHROENED, UEERH,
TEBEEARS I BEEEERNS MREREMA

R79. HFHMEEODANRIRG EEH 7

MAX98090
BRI B S 4R R AL 25

BEENFI T, BT ZEHNRRRENITREESEFHR
BT HFR, IMUXFHRBNFITREAS ~ETHRER,
B T4 5 O (DANRE R B F 78 (R79) B FIEEDAIK
’ER, ZEHERPNEERETNEANHEES 78
(3234). DAL B F 1738 (R46)F1DAl TDMIZ % F 7728
(FTA4AT)o

[B] 0 B R 1R B & 788 (3R80) A T &2 B # 7 B AUE B8 X
REFFIRBEDGY, Z5EFRPAEEMREDAI /O
fL B 5735 (R40). ML EREFTHFRERS), URFERH
WHRES. SENEHFFSEN. Bk, BFEH
Z ),

ADDRESS: 0x06

BIT NAME TYPE | POR DESCRIPTION
7 J— J— J— J—
6 — — — _
5 RJ_M w 0 | Sets up DAI for right-justified master mode operation.
4 RJ_S w 0 | Sets up DAI for right-justified slave mode operation.
3 LJ M w 0 | Sets up DAI for left-justified master mode operation.
2 LJ S w 0 | Sets up DAI for left-justified slave mode operation.
1 12S M w 0 |Sets up DAI for I2S master mode operation.
0 12S_S w 0 |Sets up DAI for I12S slave mode operation.

#80. A M IREIZ BT Fee
ADDRESS: 0x07

BIT NAME TYPE | POR DESCRIPTION
7 DIG2_HP w 0 | Sets up the DAC to headphone path.
6 DIG2_EAR w 0 | Sets up the DAC to receiver path.
5 DIG2_SPK w 0 | Sets up the DAC to speaker path
4 DIG2_LOUT w 0 | Sets up the DAC to line out path.
3 — — — —
2 — — — —
1 — — — —
0 — — — —

Maxim Integrated
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BUERN/EERAEXTBRRRERESFHERSNA SANEREBRRRERESTHFRERQ)ATRERU@A
FEE, REENRANRRERFTREBE, 2578 MREBEHFREBE, ZFFHPHNEERIREDAI /O
T HEBMIREDAl /O BEF 78 (KR40, MAFERESTHF FL B H 73 (R0 MARETHFRET), URHEENE
B/RY7), URBNHBNRESR. SEEGFFHEEIRM NEEH. TENRHFER(RIHHENLEN).

ZRNAHEEEADCREEE),

RO EHUZERN/EERAZRTERRREETTFR
ADDRESS: 0x08

BIT NAME TYPE | POR DESCRIPTION
7 IN12_MIC1 w Sets up the IN1/IN2 to microphone 1 to ADCL path
6 IN34_MIC2 w Sets up the IN3/IN4 to microphone 2 to ADCR path
5 J— J— J— J—
4 — — — |—=
3 IN12_DADC w 0 |Sets up the IN1/IN2 direct to ADCL path
2 IN34_DADC w 0 | Sets up the IN3/IN4 direct to ADCR path
1 IN56_DADC w 0 | Sets up the IN5/IN6 direct to ADCL path (WLP only)
0 J— J— J— R

RB2. ANERFTBEHBREXEFFR

ADDRESS: 0x09
BIT NAME TYPE | POR DESCRIPTION
7 IN12S_AB w 0 |Sets up stereo single-ended record: IN1/IN2 to line in A/B to ADCL/R
6 IN34S_AB w 0 |Sets up stereo single-ended record: IN3/IN4 to line in A/B to ADCL/R
5 IN56S_AB w 0 |Sets up stereo single-ended record: IN5/ING6 to line in A/B to ADCL/R (WLP only)
4 IN34D_A w 0 |Sets up mono differential record: IN3/IN4 to line in A to ADCL
3 IN65D_B w 0 | Sets up mono differential record: IN6/IN5 to line in B to ADCR (WLP only)
2 — — — —
1 — — — —
0 — — — —
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MAX98090
BRI B S 4R R AL 25

BEERBAERD N RERE ST 78R3 A TR SEBMAERNBHRERESFRERSN)HTRERN
BREIMANRER REENEH, Z5FRNEEN MAMNRERNRERENGY, Z5HFRPNEENRE

REMANERETFEERT.

INEDNIE T epi=2a N

HEHl. #FE#. BRESHLBaL),

W FRET 728(RS), MUK Eﬁ)\ﬁ“%ﬁ%ﬁ(i@)\ BWHFEREST FS(RS), URMENE
EENRFTES

(BRPLZ TR R ANFIBHIRESH. SENEGFEHRGEEHAMUREN.
HhEEE. ;cl-lﬁt%%jwﬁ%iauﬁ)o

83, R Z 5w XN E & H IR E L EF 7S

ADDRESS: 0x0A
DESCRIPTION
BIT NAME TYPE | POR
7 IN12_M1HPL W 0 | Sets up the IN1/IN2 differential to microphone 1 to headphone left path
6 IN12_M1SPKL W 0 | Sets up the IN1/IN2 differential to microphone 1 to speaker left path
5 IN12_M1EAR w 0 |Sets up the IN1/IN2 differential to microphone 1 to receiver path
4 IN12_M1LOUTL w 0 |Sets up the IN1/IN2 differential to microphone 1 to lineout left path
3 IN34_M2HPR w 0 | Sets up the IN3/IN4 differential to microphone 2 to headphone right path
2 IN34_M2SPKR w 0 |Sets up the IN3/IN4 differential to microphone 2 to speaker right path
1 IN34_M2EAR w 0 | Sets up the IN3/IN4 differential to microphone 2 to receiver path
0 IN34_M2LOUTR w 0 | Sets up the IN3/IN4 differential to microphone 2 to lineout right path
R84, L N E I H IR IZ BT Fam
ADDRESS: 0x0B
BIT NAME TYPE | POR DESCRIPTION
7 IN12S_ABHP w 0 | Sets up the IN1/IN2 single ended to line In A/B to headphone L/R path
6 IN34D_ASPKL w 0 |Sets up the IN3/IN4 differential to line in A to speaker left path
5 IN34D_AEAR w 0 |Sets up the IN3/IN4 differential to line in A to receiver path
4 IN12S_ABLOUT w 0 |Sets up the IN1/IN2 single ended to line in A/B to lineout L/R path
3 IN34S_ABHP w 0 | Sets up the IN3/IN4 single ended to line in A/B to headphone L/R path
2 IN65D_BSPKR w 0 |Sets up the IN6/IN5 differential to line in B to speaker right path (WLP only)
1 IN65D_BEAR w 0 | Sets up the IN6/IN5 differential to line in B to receiver path (WLP only)
0 IN34S_ABLOUT w 0 |Sets up the IN3/IN4 single ended to line in A/B to lineout L/R path
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e IR ASTRIR

BHEF A 72 880x01 (RBE)FIRQIRE B &7 AL IR
x, REENEHY, BUANORSSERE, RRF
FEEET, TBERHFHFR0LBROEERL E
BESHNEE, NHEBHERS. ROIFRB L, &
B b B RARIOKO) A B IE % THE, & KIR th % MRS

R85, BRI ST

MAX98090
BIRINFEL A= B IS AR A =S

FENER TN, RERSIRATEZNEH, BAT
BURE. FEBAFOEEHF,

RESHRIR Bl

17 380x03 B RS P UTR I /7 88(R86), REBH
R o W 35 77 28 (F.85) o 89 U L7 o7 ik TR QEE o i (5 3

ADDRESS: 0x01
DESCRIPTION
BIT NAME TYPE | POR
Clipping Detect Flag
0: No clipping has occurred.
1: Digital record / playback clipping has occurred.

7 CLD CoR 0 |CLD asserts when the digital record or playback path is clipping due to signal amplitude
exceeding full-scale. This condition is detected at the record path gain control output
(AVLG/AVRG), the playback path gain control output (DVG), and the parametric equalizer
output. To resolve, adjust the gain settings near these detection points.

Slew Level Detect Flag
0: No volume slewing sequences have completed.
1: All volume / level slewing complete.
SLD asserts when any one (or more) of the programmable-gain analog output volume

6 SLD CoR 0 o - . .
controllers or digital level control arrays has completed slewing from a previous setting
to a new programmed setting. If multiple settings are changed at the same time, in either
the analog or digital domain, the SLD flag will assert only after the last slew is completed.
SLD also asserts when the serial interface soft-start or soft-stop process has completed.
Digital Audio Interface (DAI) Phase Locked Loop (PLL) Unlock Flag

0: PLL is locked (if enabled and operating properly).
1: PLL is not locked (if enabled and operating properly).
ULK reports that the digital audio phase-locked loop for DAl is not locked. This condition

5 ULK CoR 0 |only occurs in slave mode when the deviation on LRCLK relative to PCLK exceeds the
lock on range (approximately 4 PCLK periods). This condition can also occur if PCLK
is running and LRCLK has been stopped outside of shutdown. Deviation in BCLK (or
shutting it down) will never trigger a ULK assertion. DAI input and output data may not be
processed / clocked correctly if a ULK event occurs.

4 — — — -

3 — — — —

Jack Configuration Change Flag
0: No change in jack configuration.
1: Jack configuration has changed.

2 JDET CoR 0 JDET asserts anytime jack detection is enabled, and either LSNS or JKSNS changes
state (Table 78). If jack detection is enabled, JDET will assert correctly even while the
device is in the shutdown state. This allows JDET to generate wake on insert interrupts.
DRC Compression Flag

1 DRCACT CoR 0 0: The DRC is either disabled or not in the compression region.

1: The DRC is operating in the compression region.
DRC Clipping Flag
0 DRCCLP CoR 0 0: The DRC is either disabled or no clipping has occurred.
1: DRC clipping has occurred.
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MAX98090
BIRINFEL A= B IS AR A =S

REF), BINGET, BHOSHWREPHUDETHRING 2R AFRID
BOBARORSE, THERTl. BRESFETON  sppepDSHEE, 2ERAIRIISE NS HIRA,
NfrBEE, (LRSS . B4 60 2 BT AR AIDIEH0x43,

%86. ax F NS F T F i T Fae

ADDRESS: 0x03
BIT NAME TYPE | POR

DESCRIPTION

Clipping Detect Interrupt Enable
7 ICLD R/W 0 0: Clipping detection only sets CLD (0x01[7]).
1: Clipping detection triggers IRQ and sets CLD (0x02[7]).

Slew Level Detect Interrupt Enable
6 ISLD R/W 0 0: Slew level detection only sets SLD (0x01[6]).
1: Slew level detection triggers IRQ and sets SLD (0x02[6]).

Digital PLL Unlock Interrupt Enable
5 IULK R/W 0 0: PLL Unlock Condition only sets ULK (0x01[5]).
1: PLL Unlock Condition triggers IRQ and sets ULK (0x02[5]).

3 — — — —

Jack Configuration Change Interrupt Enable
2 IJDET R/W 1 0: Changes in headset configuration only sets JDET (0x01[2]).
1: Changes in headset configuration triggers IRQ and sets JDET (0x01[2]).

DRC Compression Interrupt Enable
1 IDRCACT R/W 0 0: DRC compression only sets DRCACT (0x01[1]).
1: DRC compression triggers IRQ and sets DRCACT (0x01[1]).

DRC Clipping Interrupt Enable
0 IDRCCLP R/W 0 0: DRC clipping only sets DRCCLP (0x01[0]).
1: DRC clipping triggers IRQ and sets DRCCLP (0x01[0]).

x87. RARIDSF7Fz=

ADDRESS: 0xFF
BIT NAME TYPE | POR DESCRIPTION

7 0

6 1

5 0

4 0 Read Back the Revision ID of the Device

3 REV_IDL7:0] R 0 |The current revision ID is 0x43.

2 0

1 1

0 1
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12CER1T# O

MAX98090 F12C /SMBusH# & 824 £ 70, BIF—
1R B 17 848 L2 (SDA) A — 4R & 1T B 1 26 (SCL), SDAFISCL
() B $ 3K K = 18400kHz, 75 { 7 MAX98090F0 £ #1 < 8]
HWiBfE, B3R A2&EONNFE, THNEREL~E
SCLIF R BIB L, F A XM 6 M 1k F0 5 7738 1
i, BEERAXENEIET, BHikmMAXI8090E NEHE,

BXEHE LISTART (S)sAREPEATED START (Sr) % 4 %0
STOP (P)&HITE MM, &IELMAXIBO0HE N FK A
8f, REZENENIPH T, EHIAMAXIS0903: I L HE
B & X AE R B9 Rt dE, BB /S 291 SCLEK H . MAX98090i#
WSDAKREEIE, SN ~ENSCLBK Y EH, T EE
BRI GFPEEENERTNE, BXERIEBSTART (S
HREPEATED START (S &M, FEREFISTOP (P) & #FT
BN, SDARRRBAXZF kAL, SOPARE—1TLH
B, ®%AF500Q, SCLNEABAN, WMREELLEFS
NEH, RFHETHEFFRSCLEH, SCLEKFE—
N ERBEPE, ®B%KTF5000, SDAFISCL % & Bk BPE =]
%, BEBEERPMAXBOOHNH FRARZRE LSE
ERPE, HERBEEMERILESHHEROT G,

3%88. BS1FI2C Mttt

PART NUMBER | READ ADDRESS | WRITE ADDRESS
MAX98090A 0x21 0x20
MAX98090B 0x23 0x22

MAX98090
BIRINFEL A= B IS AR A =S

izt

FNSCLAHRM— iR, ESCLATHNSEEHENR,
SDA L 9 ##B MM RFFFRE, SCLAE BFB, SDALK
T = EEHIES, 155 WSTARTHISTOPA 85

START#ISTOP% 14

RS RE, SDAMSCLU S NRA NS BT, /@
&BESTART& 42 wiB1E, STARTE#ESCLA S B,
SDAHSEFMEHIBKE, STOPLHESCLAS BN, SDA
R SEkE, k8 FHVHSTARTE 4@ EMAXI8090FF
tatE EALEBIT B ESTOPE # 4 IF 5 % 3 B 3 M 4o
WR=4 W EREPEATED START4& (M A ESTOP #),
| B AR

IRAISTOP &
MAX98090 %1 2 % 1 # i8] TT B BT IR BISTOP & #F, B3
STOP# # SSTART& i MA R — = BF kP, ATHR
EH I, EDESTARTR # 69F —SCLE B pio 88
RESTOPEHo

Mtk

Mk E X AT & AL(MSB), BARBE/SES L, X
FMAX98090, 71 = £ £0010000, ¥ /5 4= $l L &
BT (M = 0x21), EMAX98090FE & AR ; ¥
/B = 6 A % B A0 (M # 3k = 0x20), FEMAX98090%
EASEN, R R ESTART # /5 & 1% FIMAX98090
W —1FW, R, W¥FIZMAXI8090, 7T &E i
730010001, ®iE/Si=H M RE N1 (A = 0x23), &
MAX98090E B H 45, 13/ Stk E A0 (Mt
= 0x22), EMAX98090EE B A EHRE X, MBI RF K
88,

SCL

LI
P i Hnollien

r P
I
I
I
I
I
I
I
I
I

E47. START, STOPFIREPEATED START4
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I
Si#tEth, NEAM(ACK)E EON 4, EMAX9I8090
NEBEWHE N EFTHETFES, WRRIERT

ABAMAXIB0907E + = # 28 /= 4 89 B9 B
0 Bk o HA 8] 17 IRSDA,  # WACKET DUAS U 5K I8 64 # 4E %
W, WMRBEWHRGIL, XFRFREHE, WESBH
B 1% B 2k Mo B9 1% a2k B, ,ué*x'E?m/\E%'Tﬂ-ﬁéﬁi
S0 HMAX980904h F 3 # 1F 0, £ 59D bY §h Bk o9 H7
B, FEGFRMSDA, UNBHEEZE R, 8RERFY

ZHHFT,

MAX98090
BIRINFEL A= B IS AR A =S

Els E*ﬂi’]&l_r_x'fn_ga l’/{ﬁé%gd;'fgﬁé'j%i?%o %EE*}-L}J\
MAX98090 BB N R E— M F T, KEXEIFENE, B
JE&STOP%& 4,

EHER
SHMAX98090 8 512 1E B 5. STARTE M. MHLHBIEHR/W

NEO). EEAMFTERBUBHO—INEEFTT. 11
H L M EIEF P FISTOPK o E49FT 7= A 1MAX98090
SN FHEEN S IESE X, B0 R A [

MAX98090 5 An“™ 5 R B B BiAg = o

START

CONDITION
scL N S\ 2\ 8 9

SDA

ACKNOWLEDGE

CLOCK PULSE FOR
ACKNOWLEDGMENT

NOT ACKNOWLEDGE

E48. pE 7

ACKNOWLEDGE FROM MAX98090

B7 | B6 | BS5 | B4 | B3| B2 |B1|BO
ACKNOWLEDGE FROM MAX98090 ACKNOWLEDGE FROM MAX98090 Y 4 4 4 4 1 41
; ;  J
T T T T T 1 T T T T T 1 I I O O O
s SLAVE ADDRESS oA REGISTER ADDRESS A DATABYTE AP
| | | | | | | | | | | | | | | | | | | |
_ A A
/W 4 1BYTE

AUTOINCREMENT INTERNAL REGISTER ADDRESS POINTER

E49. mMAXIB090 BN 1 NEHEF T

ACKNOWLEDGE FROM MAX98090

ACKNOWLEDGE FROM MAX98090

|B?|B6|B5|B4|B3|B2|B1|BO|

|B7|B6|BS|B4|B3|BZ|B1|BO|

ACKNOWLEDGE FROM MAX98090 ACKNOWLEDGE FROM MAX98090
SRS A Y Y W W W W W W  NNNNNE
| S | ISLA\IIEAPDRIESSI | | | RIIEGISITERIAD[IJREISS | | A DATABYTE1 L A | | DATA BYTEn | A | P ‘
A A A A
1BYTE 1BYTE

AUTOINCREMENT INTERNAL REGISTER ADDRESS POINTER

E50. BIMAX9B090E AN EHEF T
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R/WHL B 08 M 11k 5 7w 3 42 ) 28 Z -IMAX980905 A £
o MAX980907 F 12l 88 /= & B 589N SCLEK 4 HA (8] Kz &
R B9,

M EZH 88 R XK = 715 B EMAX98090#) A #6577 38
HHFES, 5SS IFMAXIB00EE NN T — PN F T 8
B, BEREHUESEUEE, MAX98090% & — R &k
>¢|O
RIZXFIMAXIB00M B = F T A B ANIEE T 788 HWEUIE,
MAX98090 % £ N & fk & R W B BIEF T, 8REWK
BiEz G, HUEHEmBEET - SFEMI, 830
BRI EEEINEBE-—PESNAESHTHTFREER
Eo ENBIL REASTOPK ML L, OXETI LN F 7
FHUHRRE, TEX X LU ITERIE,

EHEERK

WiITREMSYE, FHBRWEI BT, BaEEfE, MAX98090
TESEONSCLES $ Bk o B B8] 71 {RSDA, N E# W E 69 M
i, START& Mz EAEGS, BHitEHENEF TS
0x00,

MAX98090
BIRINFEL A= B IS AR A =S

MMAX98090 4k XM E— N FH R HFFROX00H AT, &
EHIBASCLE EFBER, BUIEHESERERT
A BB, A G R R R — NS
THESEREBEFRNNE, FLIE TP L2 2
THESTOPS#, WRLET —MSTOPE#, HERS
—EHRIE, MEROE— AT h T FRO00E KR,
REFEGSLH, TEBAEHTRARNEENSH
8, EHFRMAIEEE, & 5% & EMAXIB090 M Hy
B, FHRWE B0, BEERSFRLE, ABE%E—1
REPEATEDSTART &AM HitE, FISR/WHR B, FE/T,
MAX98090K6 6 HtE R R MM B, HUHES &=
E— N FHE DR,

U KR S NE T 2 S 6 R B BRI AT
5, FHBANERBE— T NG EHE KN
W, BE—NFH2ELAAEREENNETE, RER
STOP%#, B®51Fr= A MMAXI80901 BX1 ™ 75 B B il
2, E5257 R MMAX9IB090 IS 4 5 1Y M Hii =t .

ACKNOWLEDGE FROM MAX98090 1 ACKNOWLEDGE FROM MAX980901 ACKNOWLEDGE FROM MAX98090 1

NOT ACKNOWLEDGE FROM MASTERl

ORETZETE0n

T T T T T T T T T T T T T
REGISTER ADDRESS | A |Sr SLAVE ADDRESS 1 | A
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

T T T —
DATABYTE A | P |
1 1 1 1 1

RIW REPEATED START

A

RIW _* 1
+

AUTOINCREMENT INTERNAL REGISTER ADDRESS POINTER

1BYTE

E51. MMAX9I80903% B 11 F T 89 £ 47

ACKNOWLEDGE FROM MAX98090 ACKNOWLEDGE FROM MAX980901 ACKNOWLEDGE FROM MAX98090

|s| | siweaoress o |A| | RecisteRADDRESS | | A s

T T T T T T T
) SITAVEIADIIDREISS L 1 | A

T T T T T
oomere | [

RIW REPEATED START

_ A i
RIW 1BYTE *

AUTOINCREMENT INTERNAL REGISTER ADDRESS POINTER

BE52. MMAXIB090FE Bn 1~ F T 89 8 #
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BIRIIFELIR S

MARER
B FAFE B

MAX98090
B SR R AL RS

. .~ —
ES3FIEB4 AT NN A B RE, APt asst TENRERER, RENANTE, JEFEEETH.
1.8V 12V 37V
e
—* —* ] ] — *
1uF 0.1pF 10uF 1pF  1pF 1uF 10uFl 1uF
| | = = = = =
AVDD HPVDD  DVDDIO DVDD  SPKLVDD* SPKLVDD*
18V 224F
REF
10kQ
o 1uF
CONTROLLER RQ Veias
INTERUPT L
SDA
12C INTERFACE
SsCL
MASTER CLOCK RECEVER
[ >—MCK RCVP/LOUTL LINE OUTPUT
(10MHz TO 60MHZ)< CVPILOU 160y
RCVN/LOUTR 320 ( (RECEIVER
BTL MODE)
< >— BCIK
piGITALAUDI0 | <_>———{ LRCLK SPKLP sy | LEFT
INTERFACE aq " SPEAKER
PORT (DAI) >—— SDIN SPKLN OUTPUT
< }— spbout
SPKRP s | e
MICBIAS SPKRN 8Q ( outpuT
2240 MAX98090
1uF
ANALOG IN1/DMD
SINGLE-ENDED 1uF oL
Vv
MICROPHONE IN2IDMC
L HEADPHONE
= HPR OUTPUT JACK
MICBIAS
HPSNS [——"
1%Q
1uF
ANALOG IN3
DIFFERENTIAL 1uF
MICROPHONE N
JACKSNS
1%Q
2.2kQ
MICBIAS
1uF 1uF
LINE INPUT/ m IN5* L
EXTERNAL 1uF MICBIAS "=
MICROPHONE m
}— IN6*
AGND HPGND DGND  SPKLGND SPKRGND CPVDD CPVSS CIN cip

\—l_l_i_l—IL

O

*IN5 AND IN6 ARE WLP PACKAGE ONLY. SPKLVDD/SPKRVDD ARE TITLED SPKVDD ON THE WLP PACKAGE (BYPASS EACH SPKVDD AS SHOWN).

53 & 1 % 52 XU FO 2 128 J0 M B9 B2 B R ) 68 5
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MAX98090
BIRINFEL A= B IS AR A =S

1.2v

w
=~
<

HA |
HP [

IH ¢4

—* - — o
14F 0.14F 10uF W 1pF 1F 104F 10F
==l N s e s "
AVDD HPVDD DVDDIO DVDD  SPKLVDD* SPKRVDD* 220F
18V 1
REF
10kQ 1uF
_ v
CONTROLLER RQ BIAS
INTERUPT =
<O>—smA
I2C INTERFACE J{“}F—D RECENER/
-~ RCVP/LOUTL
L > LINE OUTPUT
1uF
MASTER CLOCK MCLK (SINGLE-ENDED
(10MHz TO 60MHz) { [ RCVN/LOUTR 4{ }—D LINE OUT MODE)
< O>——1Bok
LEFT
SPKLP
< >——(rak 4074 SpEAKER
DIGITAL AUDIO SPKLN 8Q  outpUT
INTERFACE | > | 5oy
PORT (DAI)
<+ soour
MAX98095 SPKRP 40/ RIGHT
o > SPEAKER
SPKRN OUTPUT
DGITAL DATA IN1/DMD
MICROPHONE 1
CLOCK HPL f——.
PR HEADPHONE
OUTPUT JACK
. DATA HPSNS
DIGITAL —r"
MICROPHONE 2 —
CLOCK IN2/DMC a
1uF
o— e
DIFFERENTIAL JACKSNS
LINE INPUT Tk
o m 220
14F MICBIAS
D—1 }7 IN5*
DIFFERENTIAL T 1HF
LINE INPUT 1uF —
— | e
AGND HPGND  DGND  SPKLGND SPKRGND CPVDD CPVSS  CIN 1P

*—l—i?u f” o u“r_[

*IN5 AND IN6 ARE WLP PACKAGE ONLY. SPKLVDD/SPKRVDD ARE TITLED SPKVDD ON THE WLP PACKAGE (BYPASS EACH SPKVDD AS SHOWN).
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B3/ X EFSEH

T ERER AE A A6 1 TR IR S REBE S Bk, LUTEBR IS B
BRUENRIIFEE, 5T XUBH, RLBIRESHDN = 0,
RO A B 0B EIAF ROl AR IR B (H
Hl. B, ERBRLH) QRS BESRERN, K
IR T IS % IR 588 e

1) 25t LB(SHDN = Oz s R EsEf i = 51, NERER
HIXENEEEHE, NREPCGABMIRENHKRIRE,

2) EREBREZE, 84 LB(ESHDN = 1),
3) & ﬁ%ﬁ&ﬁﬂﬁ?é’ﬂ&%ﬁﬁiﬁwﬂﬂo
4) Z 1B REAR I B R,

<89. IFHMFH B BN

MAX98090
BRI B S 4R R AL 25

b) MRHZHIFZFEFLEFETD, FF Qﬁﬁ, BR—1T57F
BEH, NHNBEAERERNST fc&)(b(ljzm
TG — I 53); ﬂD%ﬁﬁ‘é%%"/ﬁ, n 8 s T
ZidRE, TRESIREFE(EH),

REWZRBETNFRETERI M TIESHDN = )8 2T
EEAI BELRE QA EER LT XU(SHDN = 0)8 21T
W, RIOFNH T AR TAEHE TR R M F FRBR AL,
WRAEMIEGHDN = NHEERXLRE, K WH
HREMAMERETEIR, FHRHXUIRESZ8, =MD
B SR(EHNER T HMCLK, MAERE T #8MCLK. LRCLK
FIBCLK) AR EE T, WRES M E M TIEFEXBTINT)
B ERE N BB 5, TS~ EMAIREF FIMREL T,

SEQUENCE DESCRIPTION REGISTERS
1 Set SHDN =0 0x45 (Default POR State)
2 Configure Clocks (also enable all external clocks) 0x1B to 0x21
3 Configure Digital Audio Interface (DAI) 0x22 to 0x25
4 Configure Digital Signal processing (DSP) 0x17 to 0x1A, 0x26 to 0x28, 0x33 to 0x36, 0x41
5 Load Coefficients 0x46 to 0xBD
6 Configure Power and Bias Mode 0x42 to 0x44
. 0x0D, 0x15, 0x16, 0x29, 0x2A, 0x2B, 0x2E,
7 Configure Analog Mixers 0X2F, 0x37, OX3A
Configure Analog Gain and Volume Controls. To Minimize Click
8 and Pgop for Ana?og Outputs, Enable Mute and Set the Output OxOE to 0x11, 0x2B to 0x2D, 0x30 to 0x32,
PGAs to the minimum gain setting. 0x38, 0x39, 0x3B, 0x3C
9 Configure Miscellaneous Functions 0x03, 0x12, 0x13, 0x14, 0x40
11 Set SHDN = 1 (Power Up) 0x45
10 Enable Desired Functions 0x3D to Ox3F
1 Disable Mute on Analog Output Drivers 0x2C, 0x2D, 0x31, 0x32, 0x39, 0x3C
For all Analog Output Drivers, if Gain Smoothing is Disabled
12 Ramp the Gain up One Volume Step per Write until the Desired 0x30 to 0x32, 0x38,
Gain is Reached. If it is Enabled, Program the Desired Gain in a 0x39, 0x3B, 0x3C
Single Step.
%<90. Z3kSHDN = ORI TE S Fes
DESCRIPTION REGISTER
Clock Control and Quick Configuration Registers 0x04 to 0x0B, Ox1B to 0x26
DAC/ADC Enables (only these bits) 0x3E, Ox3F
Bias/DAC/ADC Control 0x42 to 0x44
Digital Signal Processing Enables and Coefficients 0x33 to 0x35, 0x41, 0x46 to OxBD
Digital Microphone Configuration 0x13, 0x14
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WMABRCNEEBHLERMANIER, FRsBIEES,
HBREREDBAGSSTHNERRE, XNBEEZR TR
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MAX98090
BIRINFEL A= B IS AR A =S

RFEF B A (F BHPVSS)EFMESRE £ % IHHPVSS L BIEUK o
BABFEMNELSUL, B, RIRESRGRE/NSURAD
WHEE, ERABEDIERRNORGED, TEARNG
BEEH, EXERES WAL T (EREER 6% 1 Th A0
R BEXRE,
TRk DEF AR TIE
FHEUDEMRBFTEIBRESABRABHHPKRES
PES, BKBENTREAAHERT AR, BN
SRERBERFTHD+NM B, SR HPWMEMRHEE X
B2 5 R 1B (E-E{E 92 x SPK_VDD), #=E£THRKX
BISUR Bifte IR Tl NIRRT & B A 2 1E B ER
¥, BRRECE,
WRNAGIWEELZ, RESF)PIERENEEFEE0E
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PIN NAME | CONNECTION PIN NAME CONNECTION
SUPPLY PLANES ANALOG AUDIO OUTPUTS
AVDD Always connect HPL Unconnected
AGND Always connect HPR Unconnected
HPVDD Always connect HPSNS AGND
HPGND Always connect SPKLP Unconnected
DVDD Always connect SPKLN Unconnected
DvDDIO Always connect SPKRP Unconnected
DGND Always connect SPKRN Unconnected
SPKVDD Always connect RCVP / LOUTL Unconnected
SPKLVDD Always connect RCVN /LOUTR Unconnected
SPKRVDD Always connect DIGITAL AUDIO INTERFACE
SPKLGND Always connect SDIN DGND
SPKRGND Always connect SDOUT Unconnected
CHARGE PUMP MCLK Always connect
CPVDD Unconnected LRCLK DGND
CPVSS Unconnected BCLK DGND
C1P Unconnected I2C INTERFACE
C1N Unconnected SCL Always connect
ANALOG AUDIO INPUTS SDA Always connect
IN1/DMD Unconnected IRQ Unconnected
IN2/DMC Unconnected OTHER
IN3 Unconnected MICBIAS Unconnected
IN4 Unconnected JACKSNS Unconnected
INS Unconnected BIAS Always connect
IN6 Unconnected REF Always connect
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