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GND~PGND ..o —0.1V~+0.1V (OUTP £7-1Z OUTN) ~ (PGND, PVDD %72/% Vpp) O
VEVDD~PGND ....oomiiiiiiiiieeeeeeeeeeeeeeeeeee e -0.3V~+12V FEREFFIEIEIED oo e
VDD ™ GND ...ttt —0.3V~+22V HRFHEEE /] (Ta=+70°C, +70°C #8TiX 13.7mW/°C T

OUTP, OUTN~PGND ....cvvorreerreerrreee, —0.3V~Vpypp + 0.3V T LT A ) e 1.38W
BCLK, LRCLK, DIN, DOUT~GND........... —0.3V~Vpp + 0.3V DX LT T ARSE e +150°C
ADDR, LC.A~GND ..ovioeieeeeeeeeeeeeeeeeeen. -0.3V~Vpp+ 0.3V BRI EERDH oo —40°C~+85°C
D BTG~ GND oo -03V~+2.2V F s 1 U —65°C~+150°C
OUTP~OUTN DFEAEFEFHEREM oo 5t TZATERERIRRE (U 7 7)o +260°C

LD RATENRG EEAR SR P L XEMA D E TN RNZARAI LG F GRS ZEPBVET, ZHEDBIEIZA N L REHEDHFED S DTH Y, ZDROB 2 > 2 AZ@iH#T S
BEMELL - TTANA ZPIEFICHFT S 2 & FERT S DT D Et Ay TNA R ERIFRIEIRAERFRIEIZ L & TNA XDITHIEI S F 52 E T

R r—JtRR

WLP
Package code W161P1Z+1
Outline Number 21-100636
Land Pattern Number Refer to Application Note 1891
Thermal Resistance, Four-Layer Board:
Junction to Ambient (6;4) 57.93°C/W
Junction-to-Case Thermal Resistance (0c) N/A
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(Vpevop = 5V 1LV -F—F) £FH1274V Q2 BL - E—K) . Vpp = 1.8V, Venp = Veanp = 0V, Cpvpp = 10pF + 0.1puF, Cvpp = 1puF,
facik = 3.072MHz., fircik = 48kHz, Zspk = (OUTP~OUTN) . 1 E&/L « E— F, AC /€ HI8ME = 20Hz~20kHz, Ta = Tumn~Tmax. 3
fEIX Ta=+25°C TOfi) (Note 1)

PARAMETER | SYMBOL | CONDITIONS |  MIN TYP MAX | UNITS

SYSTEM-LEVEL

Two-cell/ boosted 5 10
:}utaranteed by PSRR mode
es
PVDD Supply Voltage Single-cell mode 3.0 5.5
VPVDD V
Range Guaranteed by PSRR test, single-cell mode, the
device is functional but parametric performance is 2.3
not guaranteed
Voo Supply Voltage Voo Guaranteed by PSRR test 171 1.8 1.89 v
Range
PVDD Underyoltage Single—cell mode Vrvpp falllng 1.9 22
Lockout Vuvio_rvop T 11 mod i N
'wo-cell mode Vpypp falling 4.4 4.7
PVDD UVLO Single-cell mode (Note 4) 150 200 v
: m
Hysteresis Two-cell mode (Note 4) 120 150
Vpp Und 1t: .
ngkogt crvoteee Vuvro vop Vopp falling 1.3 1.6 A%
Vpp UVLO Hysteresis Note 4 20 40 mV
Vpp Supply Ramp Rate 0.1 V/ms
Thermal Shutdown THERMSHDN_THRES = 0x2 155 °C
Temperature -
Thermal 'Shutdown 15 °oC
Hysteresis
Thermal Warning THERMWARN_THRES = 0x2 115 °C
Temperature ~
Thermal Warnmg 15 oC
Hysteresis
POWER CONSUMPTION / QUIESCENT POWER CONSUMPTION
Both supplies, IV _
feedback disabled Vevop =3.7V 93
Total Quiescent Power . Vevop = 3.7V 13.9 mW
Both supplies, IV v —5v 161
feedback enabled VDD .
Vpvpp = 7.4V 22.5
PVDD Quiescent . _
Current IV feedback disabled Vpvop = 3.7V 1.37 mA
Vpp Quiescent Current TV feedback disabled 2.38 mA
. Vpvpp = 3.7V 1.42 2
PVDD Quiescent 1V feedback enabled Vpvop = 5V 1.59 2.2 mA
Current
VPVDD = 74V 186 25
Vb Quiescent Current IV feedback enabled 4.83 6.8 mA
POWER CONSUMPTION / SOFTWARE SHUTDOWN POWER CONSUMPTION
. VPVDD = 3.7V,
PVDD Software I ill(t)egfcg;lgi ;)n PCM single-cell mode 0.3 4 A
PVDD_SWSD > _
Shutdown Current T, = 425°C Vpvpp = 7.4V, 04 5
two-cell mode
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(Vevop =5V (1 BV« E—F) £/ 74V Q&L+ E—FK) | Voo = 1.8V, Voo = Ve = OV, Cevpp = 10pF + 0.1pF, Cypp = 1pF,
facik = 3.072MHz, fircik = 48kHz, Zspk = © (OUTP~OUTN) . 1 &/L « F— K, AC HE SR = 20Hz~20kHz, Ta = Tuin~Tumax. N
BT Ta=+25°C TOfE) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Voo Software Shutdown Iypp_swsp No toggling on PCM interface pins, T, = +25°C L5 6 HA
Current -

POWER CONSUMPTION / HARDWARE SHUTDOWN POWER CONSUMPTION
Vpvop = 3.7V,
. 0.3 4
PVDD Hardware I T, = +25°C single-cell mode A
Shutdown Current FVDD_HWSD AT Vpvop = 7.4V, 0.4 5 g
two-cell mode :
Vpp Hardware _ o
Shutdown Current Ivpp_nwsp Ta=+25°C 0.2 1 pA
ENABLE / DISABLE TIMING
Volume ramp disabled, 06 I
fs > 44.1kHz ’
Software-shutdown Volume ramp disabled, L1 23
. state to active state fs <44.1kHz (Note 4) ) .
Turn-On Time ton . ms
(device ready to Volume ramp enabled, 23 27
receive audio data) fs > 44.1kHz : :
Volume ramp enabled,
fs < 44.1kHz (Note 4) 29 4.2
] Volume ramp disabled 70 100 us
Fromt_full—tactlvz state [ y/otume ramp enabled, 3 p
Turn-Off Time tor operation {0 SOftware- | ¢ 4y 1qy, ' ‘
shutdown state (power ms
down done status) Volume ramp enabled, 6.7 ]
fs < 44.1kHz ’
Transition time from the hardware- shutdown state
Hardware Enable Time thw_EN (RESET input set high) to the software-shutdown 1.5 ms
state (I>C ready)
Transition time from software reset (write 1 to the
Hardware Reset Time tHw RES software reset bit) until the device is reset and 0.4 ms

returns to the software-shutdown state (I°C ready)

. Minimum time RESET input must be asserted low
Hardware Disable - ..
. thw_pis to ensure the device transitions to the hardware- 1 us
Assert Time
shutdown state

SPEAKER DIGITAL AUDIO CHANNEL / DAC DIGITAL FILTER CHARACTERISTICS (fircik < 50kHz) (Note 2)

Passband Cutoff ¢ Ripple < 3p 0.452 x fs Hz

Frequency i Droop < —3dB 0.457 x fs

Passband Ripple 5 fin < fprp, referenced to signal level at 1kHz, digital ol +0.1 dB
filter response only

Stopband Cutoff forp Attenuation > 3 0.49 x f Hz

Frequency

analog.com.jp Analog Devices | 5
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(Vevop =5V (1 BV« E—F) £/ 74V Q&L+ E—FK) | Voo = 1.8V, Voo = Ve = OV, Cevpp = 10pF + 0.1pF, Cypp = 1pF,
facik = 3.072MHz, fircik = 48kHz, Zspk = © (OUTP~OUTN) . 1 &/L « F— K, AC HE SR = 20Hz~20kHz, Ta = Tuin~Tumax. N

fEIX Ta=+25°C TOf) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Stopband Attenuation ds fin > fop 75 dB
Group Delay fin =1kHz 5 samples
SPEAKER DIGITAL AUDIO CHANNEL / DAC DIGITAL FILTER CHARACTERISTICS (fircik 2 50kHz) (Note 2)

Passband Cutoff frrp Ripple < &p 0.227 x fy Hy
Frequency Droop < —3dB 0.314 x fs
Passband Ripple 5 fin < fpp, referenced to signal level at 1kHz, digital o1 e 4B
filter response only
Stopband Cutoff foup Attenuation < s 0.49 x fg Hz
Frequency
Stopband Attenuation Ss fin > foip 80 dB
Group Delay fin = 1kHz 5.5 samples
SPEAKER DIGITAL AUDIO CHANNEL / DC BLOCKING DIGITAL FILTER CHARACTERISTICS (Note 2)
DC Attenuation 80 dB
DC Blocking Filter fs = 8kHz, 16kHz, 32kHz, 48kHz, and 96kHz 1.872
fc Hz
—3dB Cutoff Frequency fs = 44.1kHz, 88.2kHz 1.72
SPEAKER CLASS-D AMPLIFIER
Output Offset Voltage Vos Ta=+25°C -3 +0.3 +3 mV
Amp output power 77
Peak voltage, down, single-cell mode
Aweighted, Amp output power
32 samples per second, | qown. two-cell mode -7
Click-and-Pop Level Kep digital silence used for : dBV
input signal, Amp output powerup, ~76
Zspx = 8Q + 33uH or single-cell mode
4Q + 33uH Amp output powerup, 70
two-cell mode
Single-cell mode, DAC 10
. . low-power mode
o t Noi A-weighted, 24-bit, or v
utput Noise en 32-bit data Two-cell mode, DAC UVRrms
high-performance 14.5
mode
A-weighted, 24-bit or | Zgpx =4Q + 33uH 110
32-bit data, single-cell
mode, DAC low power | Zgy = 8Q + 33uH 110.5
mode (Note 3)
Dynamic Range DR A-wgighted, 24-bit or dB
32-bit data, two-cell
mode, VPVDD = 74V, _
DAC hlgh- ZSPK*SQ+33|JH 111
performance mode
(Note 3)
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(Vevop =5V (1 BV« E—F) £/ 74V Q&L+ E—FK) | Voo = 1.8V, Voo = Ve = OV, Cevpp = 10pF + 0.1pF, Cypp = 1pF,

fBCLK = 3,072MHZ\ fLRCLK = 48kHZ\ Zsp]( = O (OUTP’\’OUTN) 1 )L ET— }\ AC (E| i‘im 20HZ’\*20kHZ\ TA = TMIN’\’TMAX\ {&]2%
fEIE Ta=+25°C TOfE) (Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
fix = 1kHz, Pour = 1W, —87
Ta=+25°C, Zspx = 4Q + 33uH
) single-cell mode, Pour = 0.7W
Total Harmonic _ ’ -85 =73
Vivop = 5V -
Distortion + Noise THD+N PVDD Zspk = 8Q + 33uH dB
fix = 1kHz, T = +25°C, two-cell mode,
va[)[) = 74V, POUT = 14W, ZSPK = SQ + 33}1H 783 774
(Note 4)
Full-Scale Output S Single-cell mode, +12dB gain 12.4 dBV
Voltage Two-cell mode, +18dB gain 18.4
THD+N = 10% 92
fin = 1kHz, Pour = IW 90
Zspx = 8Q + 33uH,
Vovop = 5V Pour = 0.1W 80
Efficiency n Pour = 0.05W 72 %
fix = 1kHz, Poyr = 1W 85.5
Zspx = 4Q + 33puH, Pour=0.1W 76
Vevop = 5V Pour=0.05W 69
Vpvop = 3.7V,
single-cell mode 1.32
Vpvpp =5V,
fll"l\l‘-[T)i]I(\IHj’l"/ single-cell mode 24
0,
~ V, =174V
Zspx = 4Q + 33uH PVDD »
SPe # two-cell mode 315
Vevop = 8.4V,
two-cell mode 6.54
Vpvop = 3-7V,
single-cell mode 165
VPVDD SV
"fll“bI’{T)ilI(\IHj,loo/ single-cell mode 3.0
= 0,
Za=4Q+33pH | Ve T4V, 6.35
two-cell mode
el mode
Output Power P W
P out Vevon = 3.7V, 077
single-cell mode ’
VPVDD SV
"fll“];-IT)ilI(\IHj’l"/ single-cell mode 1.4
(1}
o \% =74V
Zspk = 8Q + 33uH PVDD >
STK # two-cell mode 3.05
Vpvpp = 8-4V,
two-cell mode 3.87
Vpvop = 3.7V,
single-cell mode 095
VPVDD SV
fll"l\l‘-[T)i]I(\IHj’l()‘V single-cell mode 172
0,
~ vV =174V
Zspx = 8Q + 33uH PVDD »
SPR # two-cell mode 3.75
Veypp = 8.4V,
two-cell mode 484
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(Vevop =5V (1 BV« E—F) £/ 74V Q&L+ E—FK) | Voo = 1.8V, Voo = Ve = OV, Cevpp = 10pF + 0.1pF, Cypp = 1pF,
facik = 3.072MHz, fircik = 48kHz, Zspk = © (OUTP~OUTN) . 1 &/L « F— K, AC HE SR = 20Hz~20kHz, Ta = Tuin~Tumax. N

fEIX Ta=+25°C TOf) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Class-D Switching fo 285 300 315 KHz
Frequency
Spread-Spectrum
Bandwidth fssm +14 kHz
Intermodulation ITU-R, 19kHz/ 20kHz, 1:1, Viy = —3dBFS, B
Distortion IMD Zspx = 8Q + 33uH 70 L
Frequency Response Full response from digital audio interface input to —0.25 +0.25 dB

the amplifier output
Output Stage . _ o
On-Resistance Ron PMOS + NMOS (Full H-Bridge), T = +25°C 0.38
Output Current Limit Tim 3.5
Output Current Limit
Auto-Restart Time 20 ms
Mm}mum Load Ry Nominal 4Q load minus 25% 3 Q
Resistance
Maximum Device-to- Output phase shift between multiple devices from
Device Speaker Channel 20Hz to 20kHz across all sample rates and DAI L5 deg
Phase Mismatch operating modes
Minimum Load In series with a 4Q load 0 pH
Inductance
Maximum Load In series with a 4Q load 100 pH
Inductance
SPEAKER CLASS-D AMPLIFIER / POWER-SUPPLY REJECTION
PVDD DC Power DC level, Vpypp = 2.3V to 10V, T, = +25°C,
Supply Rejection Ratio PSRR digital silence used for input signal, Zgpx = o 70 85 dB
VrierLe = 200mVpp, frippLe = 217Hz 85
TA : +2_50C’ fRIPPLE = lkHz 85
PVDD AC Poyver ' PSRR fhgltal §1lence used for B
Supply Rejection Ratio input signal,
ZSPK =80 + 33”_1_{ or fR[ppLE = 10kHz 70
40 + 33uH
Vpp DC Power Supply DC level, Vpp = 1.71V to 1.89V, T, = +25°C,
Rejection Ratio PSRR digital silence used for input signal, Zgpx = 0© 70 85 dB
VrippLe = 100mVpp, frippe = 217Hz 90
Ta = +25°C, digital f — 1kHz 90
Vo D A.C Powqr Supply PSRR silence used for input S dB
Rejection Ratio . _
Slgl’lal, Zspk = 8Q + frppre = 10kHz 80
33puH or 4Q + 33uH
SPEAKER CLASS-D AMPLIFIER / POWER-SUPPLY INTERMODULATION
_ o PVDD Supply,
EA : ;—](ZEIZC’ fR[ppLE = 217HZ, —-80
o N~ > \% =200mV
Zspx = 8Q + 33uH or Vo Suf)ply,
40 + 33“]_1 fR[ppLE = 217HZ, _80
VriepLe = 100mVpp
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(Vevop =5V (1 BV« E—F) £/ 74V Q&L+ E—FK) | Voo = 1.8V, Voo = Ve = OV, Cevpp = 10pF + 0.1pF, Cypp = 1pF,
facik = 3.072MHz, fircik = 48kHz, Zspk = © (OUTP~OUTN) . 1 &/L « F— K, AC HE SR = 20Hz~20kHz, Ta = Tuin~Tumax. N

I Ta = +25°C TOfH) (Note 1)

PARAMETER | SYMBOL ‘ CONDITIONS MIN TYP MAX UNITS
SPEAKER OUTPUT VOLTAGE FEEDBACK (Note 2)
Resolution 16 Bits
Sample Rate fs vrs 8 96 kHz
Voltage Range Ve Single-cell mode +5.5 v

Two-cell mode +11
Power Supply PSF No input signal, AC relative to PVDD or Vpp, 100 4B
Feedthrough friepre = 1kHz, Vripprg = 100mVP-P
Max Device to Device
Zﬁﬁ‘f:l ﬁfé“k fin = 1kHz 0.05 Samples
Mismatch
SPEAKER OUTPUT VOLTAGE FEEDBACK / DIGITAL FILTER CHARACTERISTICS (fs < 50kHz) (Note 2)
Passband Ripple fin < forp, referenced to the signal level at 1kHz -0.225 +0.225 dB
Lowpass Filter Cutoff forp Ripple < dp 0.44 x fg
Frequency Droop < —3dB 0.45 x fy Hz
é;vgg:;zl;‘i‘:uemy four —40dB limit 0.58 x fs Hz
IS‘Z)vggziiiljiltttzrnuation 40 dB
Group Delay fin = lkHz 8 Samples
SPEAKER OUTPUT VOLTAGE FEEDBACK / DIGITAL FILTER CHARACTERISTIC S (fs =2 50kHz) (Note 2)
Passband Ripple fin < ferp, referenced to the signal level at 1kHz -0.225 +0.225 dB
Lowpass Filter Cutoff fprp Ripple < dp, 88.2kHz < fs < 96kHz 0.235 x fy
Frequency Droop < —3dB, 88.2kHz < fs < 96kHz 0.29 x fg Hz
P > Siss S

g&ngZEZFF‘iZuency foer —40dB limit 0.58 x Hz
Stopband Atenuation 40 aB
Group Delay fiv = 1kHz 9 Samples
SPEAKER OUTPUT CURRENT SENSE ADC (Note 2)
Resolution 16 Bits
Sample Rate fs 1sns 8 96 kHz
Current Range Tspx +3 A

analog.com.jp
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(Vevop =5V (1 BV« E—F) £/ 74V Q&L+ E—FK) | Voo = 1.8V, Voo = Ve = OV, Cevpp = 10pF + 0.1pF, Cypp = 1pF,
facik = 3.072MHz, fircik = 48kHz, Zspk = © (OUTP~OUTN) . 1 &/L « F— K, AC HE SR = 20Hz~20kHz, Ta = Tuin~Tumax. N

fEIE Ta=+25°C TOfE) (Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Dynamic Range DNR fin = 1kHz, unweighted 73 dB
Single-cell mode,
Vevpp = 5V, =59
fix = 1kHz, Ispk = 0.6Agrms
Zioap = 4Q +33uH Two-cell mode,
Vevop = 7.4V, -63
Total Harmonic Ispk = 1Armis
Distortion + Noise THD+N Single-cell mode, a8
Vevpp = 5V, —54
fin = 1kHz, Ispk = 0.3 Agrwms
Zioap = 8Q +33uH Two-cell mode,
Vevop = 7.4V, =59
Ispk = 0.5Arys
Differential Mode Gain Open loop current sense channel response 0.98 1.02
Differential Mode Gain _ o o B o
Variability Across supply, Tx =—40°C to +85°C (Note 4) 2.5 +2.5 %
Maximum Common
Mode Gain 60 dB
Highpass Cutoff —3dB limit, across all sample rates 2 Hz
Frequency
DC blocking filter enabled, TA =+25°C —0.12 +0.12
DC blocking filter MAX9_8388’
disabled, T, = +25°C | vrveo =37V, 2 2
DC Offset Current A single-cell mode mA
DC blocking filter 5[AX9_83782{/ 4 4
H — ) PVDD — /. s
disabled, T, = +25°C two-cell mode
Voltage and Current e o . o o
Accuracy Drift Tracking Ta = 0°C to +85°C, relative to +25°C 0.4 %
MAX98388 .
Speaker Amplifier fro= 1kHz ’ Single-cell mode -80
Voltage to Current dB
Sense Crosstalk MAX98389, Two-cell mode -75
fin= 1kHz
Power Supply PSF No input signal, AC relative to Vpypp or Vpp, 65 dB
Feedthrough frippLe = 1kHz, VrppLe = 100mVpp
Max Current Sense to
Voltage Feedback _
Channel Phase fin=1kHz 0.05 Samples
Mismatch
Max Device to Device
Current Sense Channel fin = 1kHz 0.05 Samples
Phase Mismatch
SPEAKER OUTPUT CURRENT ADC / DIGITAL FILTER CHARACTERISTICS (fs < 50 kHz) (Note 2)
Passband Ripple fin < fprp -0.225 +0.225 dB
Lowpass Filter Cutoff forp _3dB limit 0.44 x fs Hz
Frequency

analog.com.jp
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MAX98388/MAX98389

VIRES VT 07 MRERNRE
TFTORIWANDHRT T

(Vevop =5V (1 BV« E—F) £/ 74V Q&L+ E—FK) | Voo = 1.8V, Voo = Ve = OV, Cevpp = 10pF + 0.1pF, Cypp = 1pF,
facik = 3.072MHz, fircik = 48kHz, Zspk = © (OUTP~OUTN) . 1 &/L « F— K, AC HE SR = 20Hz~20kHz, Ta = Tuin~Tumax. N

fEVE Ta = +25°C TOff)  (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
é;vgg:;zl;‘i‘:uemy forr —40dB limit 0.58 x fy Hz
Lowpass Filter
Stopgand Attenuation 40 dB
Max Group Delay fin = lkHz 8 Samples
SPEAKER OUTPUT CURRENT ADC / DIGITAL FILTER CHARACTERISTICS (fs = 50kHz) (Note 2)

Passband Ripple fin < fprp -0.225 +0.225 dB
Lowpass Filter Cutoff foup Droop < ~3dB, 88.2kHz < f < 96kHz 0.23 x f Hz
Frequency
Lowpass Filter forr —40dB limit 0.58  f Hz
Stopband Frequency
Stophand Attnuation 40 4B
Max Group Delay fin = 1kHz 9 Samples
BROWNOUT PROTECTION ALC
Brownout Response From PVDD below voltage threshold event to
Time audio attenuation 12 HS
Miqimum threshold 25
PVDD falling, setting
single-cell mode Ma)_:.imum threshold 3625
Brownout Voltage setting v
Threshold Range Mir}imum threshold 5
PVDD falling, setting
two-cell mode Ma)_dmum threshold 725
setting
Brownout Voltage Single-cell mode, MAX98388 (Note 4) 60 75 v
Threshold Hysteresis Two-cell mode, MAX98389 (Note 4) 120 150
Single-cell mode, 3 3
Brownout Voltage All brownout voltage MAX98388 o
Threshold Accuracy threshold settings Two-cell mode, 3 +3
MAX98389
DIGITAL I/0O / INPUT—DIN, BCLK, LRCLK
Input Voltage High Viu 0.7 X Vpp A\
Input Voltage Low Vi 0.3 x Vpp \Y
Input Leakage Current -1 +1 HA
Input Hysteresis Viuys Note 4 75 mV
o 0 "
mternal Pull-Down Rep BCLK, LRCLK, and DIN 3 MQ
DIGITAL 1/O / INPUT—RESET
Input Voltage High Vi 0.75 x Vypp A\
Input Voltage Low Vi 0.25 X Vypp Y

analog.com.jp
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MAX98388/MAX98389

VIRES VT 07 MRERNRE
TFTORIWANDHRT T

(Vevop =5V (1 BV« E—F) £/ 74V Q&L+ E—FK) | Voo = 1.8V, Voo = Ve = OV, Cevpp = 10pF + 0.1pF, Cypp = 1pF,
facik = 3.072MHz, fircik = 48kHz, Zspk = © (OUTP~OUTN) . 1 &/L « F— K, AC HE SR = 20Hz~20kHz, Ta = Tuin~Tumax. N

fEVE Ta = +25°C TOff)  (Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Input Leakage Current -1 +1 pA
Input Hysteresis Vhys Note 4 75 mV
Capacianee Cn 10 o
DIGITAL I/O / INPUT—SCL, SDA, ADDR
Input Voltage High Vi 0.7 X Vpp \%
Input Voltage Low Vi 0.3 X Vpp A\
Input Leakage Current Ta =+25°C, input high -1 +1 HA
Input Hysteresis Viuys Note 4 75 mV
Capactiance Cn 10 o
DIGITAL I/O / OPEN DRAIN OUTPUT—SDA
Output Voltage Low Vou Isivk = 3mA 0.4 \Y
gﬁtrl;;:tﬂlgh Leakage Tox T, = +25°C 1 1 HA
DIGITAL I/0 / PUSH-PULL OUTPUT—DOUT
Output Voltage High Vou Ton = 3mA Vop — 0.3 \Y
Output Voltage Low VoL IoL = 3mA 0.3 A\
Maximum-drive mode 8

Output Current Ton High-drive mode 0 mA
Normal-drive mode 4
Reduced-drive mode 2

PCM DIGITAL AUDIO INTERFACE / CLOCK CHARACTERISTICS

Ili]:fgI;K Frequency fircix All DAI operating modes 8 96 kHz

BCLK Frequency 2S/left-justified modes 0.256 12.288

Range focue TDM mode 0.256 24576 MHz

BCLK Duty Cycle DC 45 55 %

. I2S/left-justified modes 81.3

BCLK Period tBCLK ns
TDM mode 40

. Maximum allowable jitter before a —20dBFS,
ﬁaﬁg‘r‘:é‘ugﬁ;ﬁnle‘;p‘“ 20kHz input has a 1dB teduction in THDAN, RMS 02 ns

jitter < 40kHz

. Maximum allowable jitter before a —60dBFS,

?’[hz‘:‘;g;‘ufi?; bt 20kHz input has a 1dB Teduction in THD+N. RMS 1 ns
jitter > 40kHz

PCM DIGITAL AUDIO INTERFACE / CLOCK AND DATA INPUT TIMING

LR(;LK to BCLK . — 4 s

Active Edge Setup Time

LRCLK to BCLK . feyNCHOLD 4 s

Active Edge Hold Time ’

analog.com.jp
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MAX98388/MAX98389

VEESLUVITF0 070 MRERNE
TORNWAND®RT VT

(Vevop =5V (1 BV« E—F) £/ 74V Q&L+ E—FK) | Voo = 1.8V, Voo = Ve = OV, Cevpp = 10pF + 0.1pF, Cypp = 1pF,
fBCLK = 3,072MHZ\ fLRCLK = 48kHZ\ Zsp]( = O (OUTP’\’OUTN) 1 )L ET— }\ AC (E| i‘im 20HZ’\*20kHZ\ TA = TMIN’\’TMAX\ {&]2%

RS

analog.com.jp

fEIE Ta=+25°C TOfE) (Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

DIN to BCLK Active ¢ 4
Edge Setup Time SETUP ns
DIN to BCLK Active " 4
Edge Hold Time HOLD ns
DIN Frame Delay After Measured in the number of BCLK cycles, set by 0 2 eveles
LRCLK Edge selected TDM mode y
PCM DIGITAL AUDIO INTERFACE / DATA OUTPUT TIMING
BCLK Inactive Edge to t 14 s
DOUT Delay CLKTX
BCLK Active Edge to
DOUT Hi-Z Delay tiz 4 18 ns
BCLK Inactive Edge to
DOUT Active Delay tacty 0 14 ns
I°C INTERFACE TIMING
Serial Clock Frequency fser 1000 kHz
Bus Free Time Between
STOP and START tsur 0.5 us
Conditions
Hold Time (Repeated)
START Condition fam.sTA 0.26 us
SCL Pulse-Width Low trow 0.5 us
SCL Pulse-Width High thiGH 0.26 us
Setup Time for a
Repeated START tsu.sTA 0.26 us
Condition
Data Hold Time tHD.DAT 0 450 ns
Data Setup Time tsu.pAT 50 ns
SDA and SCL
Receiving Rise Time fr Note 4 20 120 ns
SDA and SCL 20 x
Receiving Fall Time tr Note 4 Vop/5.5V 120 ns
SDA Transmitting Fall 20 x
Time t Vo/5.5V 120 ns
Setup Time for STOP
Condition fsusto 0.26 HS
Bus Capacitance Cg 550 pF
Pulse Width of
Suppressed Spike fsp 0 30 ns

Note 1:  FRFMIEIE Ta =+25°C T 100%7 A b S TWET, BEEEFDHF L OBIEY 2 EIRE LRI I D BRIMIEIE, Bt L O IERHR L & U e

RENTWET,

Note2: T UHN - 74 NZOVRRITREICKH LTARETHY, Ta=+25C TREET X FERTVET,

Note 3: 1% THDHN TOHJ)/ST —%HK#EL L 1kHz |2 T-60dBFS D /115 5% EIAJ U CHIE LTV E T,

Note 4 : /b X O ROBRFEIL, BFHE KOT A ZFET — & OFFHRITIC KV R SN TOET, ZOMFRITRET X ML 2B M1F13H 0 F

Analog Devices | 13
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MAX98388/MAX98389 VIRES VT 07 MRERNRE
TFTORIWANDHRT T

A4 TVTH
tDISABLE tENABLE
P ‘: >
RESET : i
(INPUT)
INTERNAL
ENABLE
IN=RI7 - A RX—=TIWN/TARI=TILDEAIVITE
125 MODE WITH FALLING ACTIVE EDGE BIT CLOCK (BCLK)
tBCLK DCxteclk  (1-DC) x tBCLK
BCLK
{SYNCHOLD > ———» tsynCsET
LRCLK VIHN
ViL
tsmupé«—» 4—» tHoLD
DIN \\’/':X >< MSB LEFT (CHANNEL 0) >< X

2.PSE—RIZHEITDZPCMA Vv E—Tz—RDARA I VTK

TDM 1 MODE WITH RISING EDGE SYNC PULSE (LRCLK) AND FALLING ACTIVE EDGE BIT CLOCK (BCLK)

-/

tBCLK DC x tBCLK (1-DC) x tBCLK

BCLK

{SYNCSET % <——————> tSYNCHOLD

LRCLK ViH
ViL
tSETUP > < > tHoLD

DIN \\’/'EX >< MSB CHANNEL 0 >< X

M3.TDM1E—RIZBHFHPCMA V2 —T 2 —RADR AV TH

analog.com.jp Analog Devices | 14
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MAX98388/MAX98389 VIRES VT 07 MRERNRE
TFTORIWANDHRT T

RISING ACTIVE EDGE BIT CLOCK (BCLK)

B“K_/F_—\__J[__\__J[__\__J[_

v ok —> -~ >tz
DOUT Hiz X ACTIVE X MSB X HiZ

M4.PCMA v A—T2—ADT—RAHAZ1 I VT

“ N /X T NN/

ISUDAT > < > <-tHppAT SU.STA <> <> tHDSTA {SU,STO <> <——> tUF
‘ 5 | : - - START
tHDSTA | Rt ; tsp CONDITION (S)
f t }
START REPEATED START STOP
CONDITION (S) CONDITION (SR) CONDITION (P)

K5 PCRYTTI TNARHEA 2V EZ—T—RADAA 2V TK
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MAX98388/MAX98389

RERFERHE
(Vpvop=5V (1 &N « F—F) F7/21374V Q&L - F—F) . Vop=1.8V. Vixo = Vegao = 1.8V, Cpvpp = 10pF +0.1pF, Cvpp = 1puF,
facik = 3.072MHz, fircik =48kHz, FAT —H# U— K¥ A4 X>24 Ev b, Zspk = OUTP~OUTN % A —7">| Ta=+25°C)
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PVDD QUIESCENT CURRENT
vs. PVDD SUPPLY VOLTAGE

tocO:

MAX98388
SINGLE-CELL MODE
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IV FEEDBACK DISABLED

e
/
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PVDD HARDWARE
SHUTDOWN CURRENT
vs. PVDD SUPPLY VOLTAGE

toc04

VResET = 0V
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PVDD QUIESCENT CURRENT
vs. PVDD SUPPLY VOLTAGE

toc02

MAX98389
TWO-CELL MODE
|

t
IV FEEDBACK ENABLED
IV FEEDBACK DISABLED

_—

4 6 8 10
PVDD SUPPLY VOLTAGE (V)

Voo QUIESCENT CURRENT
vs. Vpp SUPPLY VOLTAGE

—

IV FEEDBACK ENABLED

IV FEEDBACK DISABLED

1.70 1.75 1.80 1.85 1.90
Vpp SUPPLY VOLTAGE (V)

TOTAL HARMONIC DISTORTION PLUS
NOISE vs. OUTPUT POWER

toc08

Vevop = 3.7V
SINGLE-CELL MODE - — ]

Zspk = 40 + 33uH [

6kHz
1kHz
100Hz

MY T

M, N
=

0001 0001 001 04 1 10
OUTPUT POWER (W)

Vpp SOFTWARE SHUTDOWN CURRENT (uA) PVDD SOFTWARE SHUTDOWN CURRENT (pA)

THD+N RATIO (dB)
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PVDD SOFTWARE
SHUTDOWN CURRENT
vs. PVDD SUPPLY VOLTAGE

t0c03

DAIINPUTS = GND

2 4 6 8 10
PVDD SUPPLY VOLTAGE (V)

Voo SOFTWARE SHUTDOWN
CURRENT vs. Vpp SUPPLY VOLTAGE
toc06

DAIINPUTS = GND

1.70 175 1.80 1.85 1.90
Voo SUPPLY VOLTAGE (V)

TOTAL HARMONIC DISTORTION PLUS
NOISE vs. OUTPUT POWER

toc09

Veypp = 3.7V
SINGLE-CELL MODE ~——————————

Zspk = 8Q + 33yH /

6kH:
1kHz
100Hz

<O T T
MR T

0001 0001 001 0d 1 10
OUTPUT POWER (W)
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VIRES VT 07 MRERNRE
TFTORIWANDHRT T

(Vevop =5V (1&/V - E—R) F7/X74V QBN E—F) | Vop=1.8V, Vexo = Veenp = 1.8V, Cpvop= 10uF +0.1uF, Cypp = IuF,

MAX98388/MAX98389

fBCLK = 3.072MHZ\ fLRCLK = 48kHZ\ ﬁi?“‘& U — ]\"j'/l' Z\‘ > 24 = b ]\ N ZSPK =OUTP~OUTN {KZ‘—“‘ 70‘/\ TA = +25°C)

TOTAL HARMONIC DISTORTION PLUS
NOISE vs. OUTPUT POWER

TOTAL HARMONIC DISTORTION PLUS
NOISE vs. OUTPUT POWER

TOTAL HARMONIC DISTORTION PLUS
NOISE vs. OUTPUT POWER

0 toc1 0 toc11 0 toc1.
Vpvop = 5.0V Vpypp = 5.0V Vevop = 7.4V
410 [SINGLE-CELL MODE————— — 40 [SINGLE-CELL MODE- 410 |TWO-CELL MODE —
Zspi = 4Q + 33uH Zspk= 80 +33uH Zspi = 40 + 33uH
20 SPK H 20 SPK M 20 SPK H
g » . g P g ¥ Bz
% 40 1kH % 40 1KH e 4 18&
100H 100H iz
g = z ) 0otz 2 &
Z Z Z
(=} (=] (=}
= 60 \<v\/\ E 60 M = 60 W
70 \ \ 70 \\ 70 \
80 w\,\J 80 = 80
-90 90 -90
00001 0001 001 04 1 10 00001 0001 001 01 1 10 00001 0001 001 04 1 10
OUTPUT POWER (W) OUTPUT POWER (W) OUTPUT POWER (W)
TOTAL HARMONIC DISTORTION PLUS TOTAL HARMONIC DISTORTION PLUS TOTAL HARMONIC DISTORTION PLUS
NOISE vs. OUTPUT POWER NOISE vs. FREQUENCY NOISE vs. FREQUENCY
0 toc1 0 toc1 0 toc1
Vpvop = 7.4V Vpvop = 3.7V Vevop = 3.7V
410 FWO-CELL MODE -——————————— 10 ISINGLE-CELL MODE ——— 10 [SINGLE-CELL MODE "
5 |ZePx=8Q+ 33uH | o0 |Zeex=4Q+33H | 20 |Zorx=8Q+33H L
g s -30 g 30
S e S 40 o
E E E
S 1kHz £ 50 < 50
= 50 100Hz =z =
E3 z 60 x 60 A
= 60 R F 70 |—_Pour=tdomw]|| | 0] [
PouT = 700mW
-70 \ 80 -80 \
80 - 90 90
-90 -100 -100
00001 0001 001 04 1 10 0.01 04 1 10 100 0.01 0.1 1 10 100
OUTPUT POWER (W) FREQUENCY (kHz) FREQUENCY (kHz)
TOTAL HARMONIC DISTORTION PLUS TOTAL HARMONIC DISTORTION PLUS TOTAL HARMONIC DISTORTION PLUS
NOISE vs. FREQUENCY NOISE vs. FREQUENCY NOISE vs. FREQUENCY
0 toc1 0 toc17 0 toc1
Vpyop = 5.0V Vpyop = 5.0V Vpyop = 7.4V
10 [SINGLE-CELL MODE ~————————" 10 ISINGLE-CELL MODE —————————— 10 FIWO-CELL MODE """
20 Msk=4Q+33pH ] 20 |Zspk=8Q+33pH ] 90 MsPk=4Q+33pH__
30 3 _ 30
2 £ 2
o S 4 o
= = =
£ 50 £ 50 < 50
Z & A ) A Z & A
E 75 [_Pour=3s0mw] L L C. Pour=250mW_| A7\ E o | por=saomn 0\ ||
Pour = 2.0W Pout=11W / \ PouT = 2.65W
B0 e  — 80 e— \ 80 7 \
90 90 90
-100 -100 -100
001 0.1 1 10 100 0.01 01 1 10 100 0.01 0.1 1 10 100

FREQUENCY (kHz)
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MAX98388/MAX98389 VIRES VT 07 MRERNRE
TORIWANDHRT VT

(Vevop =5V (1&/V - E—R) F7/X74V QBN E—F) | Vop=1.8V, Vexo = Veenp = 1.8V, Cpvop= 10uF +0.1uF, Cypp = IuF,
fecik = 3.072MHz, fircik = 48kHz. ﬁi?“‘& J— RKH¥ A4 X>24Ew k . Zspk = OUTP~OUTN % A4 — 7. Ta=+25°C)

TOTAL HARMONIC DISTORTION PLUS OUTPUT POWER vs. OUTPUT POWER vs.
NOISE vs. FREQUENCY LOAD IMPEDANCE LOAD IMPEDANCE
0 toc1 20 toc20 40 toc2
Vpypp = 7.4V
10 FIWO-CELL MODE ]| 35
20 |Zspk=dQ+33pH_ ] 10% THD+N \
'8 \ 30 10% THD+N
K % THO*
g © S = \
S w & 1% THD+N i
e = = % THD+N < 10% THD+N AT
£ 50 S 10 o 20 ———\ —FULL-SCALE OUTPUT—
3 = =
) 2 2 15
= 70 |——-Pour=310mw 27 ] L 3 3
POUT 1.53W 0.5 1.0
%0 Veypp = 3.7V Vpvop = 5V
90 SINGLE-CELL MODE 0.5 ISINGLE-CELL MODE ™ NNl
- H = H
400 00 Zspk = RQ + 33y 00 Zspk = RQ + 33
0.01 0.1 1 10 100 1 10 100 1 10 100
FREQUENCY (kHz) LOAD IMPEDANCE (Q) LOAD IMPEDANCE (Q)
OUTPUT POWER vs. OUTPUT POWER vs. OUTPUT POWER vs.
LOAD IMPEDANCE e PVDD SUPPLY VOLTAGE ez PVDD SUPPLY VOLTAGE o
8 oc: 12 oc: 8 oc
Zspk = 4Q + 33uH Zspk = 8Q + 33uH
7 \ 7
10
5 \ 10% THD+N e

10% THD+N (TWO CELL 6
8 / 0% THD+N (TWO CELL) Y

5 \\
1% THD*N \\

3 \\ ) . 10% THD*N (SINGLE CELL) 4

2 \\ /1{/nTHD+N (TWO CELL) 2 //

Vevop = 7.4V 2 : | /% THO#N (TWO CELL)
_____ | I | |11} |
1 [ WO-CELLMODE 1% THON (SINGLE CEI‘_L) ! =" 1% THD*N (SINGLE CELL)
- \

710% THD+N (SINGLE CELL)

OUTPUT POWER (W)
L

OUTPUT POWER (W)
o

OUTPUT POWER (W)
S~ (3,

= RQ + 33uH
0 Zspk U 0 0
1 10 100 2 4 6 8 10 2 4 6 8 10
LOAD IMPEDANCE (Q) PVDD SUPPLY LEVEL (V) PVDD SUPPLY LEVEL (V)
OUTPUT NOISE vs. SYSTEM EFFICIENCY SYSTEM EFFICIENCY
PVDD SUPPLY VOLTAGE vs. OUTPUT POWER vs. OUTPUT POWER
30 toc25 100 toc26 100 toc27
Zspk = 8Q + 33pH Zspk = 40 + 33pH
90 90 FSINGLE-CELL MODE =]
% P il
80 80
UNWEIGHTED TWO CELL S / Vevop = 3.7V S __Vevop =37V,
2 5 , Ny 70 - N 0 T e o T
3 15 Vpypp = 5.0V 5} Vpvop = 5.0V,
3 —_— Z 60 o 60
2 UNWEIGHTED SINGLE CELL s g //
8 15 : £ 50 £ 50
) A-WT TWO CELL i i VA
= PE_J 40 E 40 //
pul
E ' [TAWTsNGLE ceLL 2 3 2 30
3 & > /
5 20 20 /
10 Zspy = 40 + 33pH 10
SINGLE-CELL MODE
0 0 0
2 4 6 8 10 0.0 05 10 15 20 0.0001 0001 001 04 1 10
PVDD SUPPLY VOLTAGE (V) OUTPUT POWER (W) OUTPUT POWER (W)
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MAX98388/MAX98389

VEESLUVITF0 070 MRERNE

—
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CHEIWAIDHBTUT

(Vevop =5V (1&/V - E—R) F7/X74V QBN E—F) | Vop=1.8V, Vexo = Veenp = 1.8V, Cpvop= 10uF +0.1uF, Cypp = IuF,
fBCLK = 3.072MHZ\ fLRCLK = 48kHZ\ ﬁi?“‘& U — ]\"j'/l’ 7( > 24 = b ]\ N ZSPK =OUTP~OUTN %2‘—“‘ 70‘/\ TA = +25°C)
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POWER DISSIPATION (W)

POWER DISSIPATION (W)

POWER DISSIPATION
vs. OUTPUT POWER
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I
Vevop = 3.7V.

Vevop = 5.0V

Zspx = 80 + 33pH
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Zopk = 402 + 33H]

Vpvpp = 7.4V4
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vs. OUTPUT POWER

toc3!

Zspk = 8Q + 33uH]|

Vpvpp = 7.4V4
TWO-CELL MODE
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(Vevop=5V (1B - E—F) F721274V Q&L - E—FK) | Vop=1.8V, Voo = Veerp = 1.8V, Cevop= 10uF +0.1pF, Cvpp = 1uF,
fecik = 3.072MHz, fircik = 48kHz. ﬁi?“‘& U— KA z >24 v b . Zspk = OUTP~OUTN A — 70‘/\ Ta= +25°C)
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(Vevop=5V (1B - E—F) F721274V Q&L - E—FK) | Vop=1.8V, Voo = Veerp = 1.8V, Cevop= 10uF +0.1pF, Cvpp = 1uF,
fecik = 3.072MHz, fircik = 48kHz. HATF—Z U — R A4 X >24 v k., Zspk = OUTP~OUTN % A4 — 7. Ta=+25°C)
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(Vevop=5V (1B - E—F) F721274V Q&L - E—FK) | Vop=1.8V, Voo = Veerp = 1.8V, Cevop= 10uF +0.1pF, Cvpp = 1uF,
fecik = 3.072MHz, fircik = 48kHz. HATF—Z U — R A4 X >24 v k., Zspk = OUTP~OUTN % A4 — 7. Ta=+25°C)
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(Vevop=5V (1B - E—F) F721274V Q&L - E—FK) | Vop=1.8V, Voo = Veerp = 1.8V, Cevop= 10uF +0.1pF, Cvpp = 1uF,
fecik = 3.072MHz, fircik = 48kHz. HATF—Z U — R A4 X >24 v k., Zspk = OUTP~OUTN % A4 — 7. Ta=+25°C)
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(Vevop=5V (1B - E—F) F721274V Q&L - E—FK) | Vop=1.8V, Voo = Veerp = 1.8V, Cevop= 10uF +0.1pF, Cvpp = 1uF,
fecik = 3.072MHz, fircik = 48kHz. ﬁi?“‘& U— KA z >24 v b . Zspk = OUTP~OUTN A — 70‘/\ Ta= +25°C)
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0y IINT IT 4 7R AE—H « T U T TOFENARRTT, 777 4 7HRETIE, ¥4I v7 - LUVRZRE (DFVT 1 A
TN ENTT vy JICRE SNZHEE) OAEREEICERETEET,

T I T 4 TIREN S OBATIE. 74—V MREEZRITIE, ZFa— L« £ F—T A Ew ;b (EN) ICL o> TSR Y =3, 2h
PISNDT 7T ¢ TIEENS OBATIZ, PVDD 3 UVLO AL v ai REFESE=MN, T+ k « £ X0 FRFAE LT OWNTF N OhE
BTHY, ZNOBNT 7T 4 TREAERIEELESEA, A o F LR AHRENH D £1,

BRI —7 VR

FRIUSERASND V=7 VACRFESH Y £ A, 2L, HLEPN UVLO A by v a/L RETES &, FEDREBITILET T
FHA, N—RUZT Ty NETUVRENLY T M2 T - U xy MY U UREEICEITT 121X, Voo IR UVLO ALy =L R
ZERSTHWAMERHY T, Fi2, Y7 hUxT « vy NETVREND T 7T 4 ZTIREBICEITT 511X, PVDD EJEAY UVLO A
Ly va/llRE&E ERoTHWAVERNDH D 9,
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FINLADI—H VR
FNRAADA F—=TNBILOT 4 AZ—T N« = 2A0FERLET, £, FUEEORICLTNHEL AT v 71k, EEDIE/FT

[

EITTEET (Thbb, A7 v 7 nA, nB, BLORCIEAT v 7 n OV TAT v 7T, =73 TRHY EHEA)
TNNAR A RX—=TNDOL— 2V RH

TR T AL A« A X =T NDv—r o A, Bkl & BEREE G B LA —7 « AREICHR L £,
RILFI—TATBEOEHOERERT—TFv T - O—F VR

& FToay (RKEE) E30
0 None BEHENDEBIERETT, T80 2L V22 E) |y MREBICEE S, H
(Hardware-Shutdown State) WA =T 4 A + A v X —T 2—ADEETTE A,
P Up Vor Supol Voo B4 UVLO AL » i a /L U EIC LEd, ZOWREETIZ PVDD &JITE=%
1A (mﬁﬁ&&ﬁ&&%&@ SNT. ZOL~LZUVLO ALy an FE LRS- L FEISZ - b0
T, BROY—r A (Vpp & PVDD) 1IMEDH D FHA,
B Release Hardware Reset N—Kou=7 « Uty hOKEEAS (RESET) %A ZERENT 27>, #IZ Vpp iR
(Hardware-Shutdown State) AN (A7) LET,
" KN ENDE (AT YT IABLIWIB) , T RFHBNICY 7 P T =
2 anMwmgﬁymsmwwn T vy MU URIBICBATLE T, A= R =7 - A =T AR (taw ev)
(State Transition) @ﬁ@?(ﬁ\ *}?Tj)\%T Liﬁ‘ (I'?b_' ' X?‘*‘ﬁxﬁiﬁﬁﬂéh’(b‘@b‘i}%/ﬁ) o
ZOBATOM, FAAR - LYRZOBRERY — K8y ZIFHTHARNTL E &,
ZOIRREF, PCA UV H—T =2—ANT I T 4T T, MOULYRAZDORE EARFEN
3 None HHEZR O B TR OMEEEBIMEVIRIEETT, VAT LDT A KV AR ISA
(Software-Shutdown State) L. RANATEANT 7T 4 7 THOIRHEIHAIN T RWEAICHATE
S
VAT A VT =TI, EOL—T 4 FOERRBUCADE T, T AD
> bevice Read LYRS (Fa—rb - £ 3 =T - By b ENE]RL) &RCRET 5 LEN
4A rogram Device Registers BHOEF, THICIE, ZRy s AV —T e — ARE, T SE— R, BAEFY
(Software-Shutdown State) o e e e Do s ” N e
VANVERTE, B EEIRET v CRVRE (AWML LTSS ERHY E
R
4B Power-Up PVDD Supply T 7T 4 TIRRBICREATT S0, PVDD &JiA UVLO AL v v a /b RELEICLES
(Software-Shutdown State) (EFAT-TORVES)
4C Enable the External Clocks PCM A v —Txz—RA-7nuyy (Eyh-Znuy 7T —Ah-nvy7) %
(Software-Shutdown State) EEL, 7277 4 TIREBIIBITLET,
Ja—rYb - £ x—=FN (EN) By bENAIZEY FL, FALZART 2747
5 Set Global Enable Bit REBIIBITT A2 2 LET (LOETOLEERHZINTWEIEE) . Al
(Software-Shutdown State) 7Y o FERTHIZHDIZ, PCMEAT—Z AS (DIN) &, 777 4 7TRE~OK
TR EBATHIIMES Chid it 8 A,
IRREBATIZ X — v A VB (ton) PRB L7-%%IZ T LET, ¥ — A Wi
Transition fo the Active Stat (ton) DFFGERFHEIZ, HEOT VT T v T HGMET 20 A N2 T H LT
6 rans‘(éj;e"n;lsigggf ate BADVET, BOANRTTHE, NU—T v FRTRIEE Y ity FENET,
BATICKIL7ZBE, 19U EO 73— b « AT —=F Z2REEE Y bRk Y hER
HIERDY ET,
Audio Plavback FNA RIT 7T 4 TREICH T, BERT VT 4 TERIILT 1 ORIETT,
7 (Active State) TITATRIETOT A R - T 0T T I TNORT =R Y v FEiT 5
728, ETCDOLIAHK « By b« 74— /)L ROHIRZEFTEIMLERS D £7,
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FINMR = TFTARI=TILDI—4 2 25

UTFITRTT AL R« T A= NO > —4 o 2Bi%, Bkt & BIERREZ AL M LA —F ¢ AFAEICHER L £,
R2ZA—TAFTBEDEOHOHRENRD—F DY - O —r R

ATy S VP EPRCS ) 2

Audio Playback

(Active State) TNARET 77 4 TREIZH ST, BENRT 7T 4 TERIZLT 4 OREETT

NU—X DRI, RA MIRINCA—FT 44+ F—% A} DIN) 257 4%
Clear Global Enable Bit T LTT 4 AT—T )L (M35 ) '3’6%%75\3?)@?’3_ Wiz, Ja—s3L . A

(Active State) F—=7Nn vk (EN) 20—[C#HEL, TARAEY T =T « V¥ v b
U URBICEAT S B T,

3 F =T A FDOE = F TR (o) DEEHT DL, BITRETLET, TRV
5 “”mmmmzﬁﬁmsmwmn FH G BT BIAAL SAFTBINCE ST, Z AT (o) DES
(State Transition) MIARDH S LICERL TSRS, BURETTH L, AV =7 m TR

FasEy hERET,

TNRAAE, VT RUx=T « %y MU REBTT A VT LI LN TEE
_ #ommD%ﬁ%PEL\%%7n/7%T4XI—7w¢5& BN EHIHTE %
3 Idle/Reprogram Device T, ZOWRETTF AL AFABRICHRETXET,

(Software-Shutdown State) \ B ) ) . )
77T 4 ZIREBIZETIZIE, TR A R=TND— U AFITDOAT v 73
MBEBRBL, 22 RT—=T w7 o = U RNV ET,

N=RU =T « ¥y MU RBICBITT AN, EIHImy 2 BT 4 A
Transition to the Hardware-Shutdown | =— 7 /VIZ > TWNWA Z L A fERBLET, RIZ, "—Rv=7 - Uy NAT)

4 State (RESET) #/—Rvu =7 « 7 4 AT —T7 VR (tawps) L0 bEWVWEHRR
(State Transition) Tl em— s LYLIIT Y — h 50, Vpp EIR%Z UVLO AL vy gL RUTE

TRU—F Y SE50LET,

None WEREBE DR BIEROIRETYT, 2 TOBERIL. LEISLTT A A—T7 /LI T

3 (Hardware-Shutdown State) ii;u?i(ﬁ;]\in;;/fz DA I =T x=A, BLURTOL YRS
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TFTORIWANDHRT T

FINLR * AF—BADAL R FLER—F
FTNRA AE, Fo T ETEAELZANRNY MERA MGREMT D —HOAT—H A« By bERELTWET, HFEAT—HF A« A XU |-
V=K LT, LFOMREZ i >7- RAW By h & STATE By F Ol iAM RS E 4 -

EXT—42 X (RAW)

BAT—H A« A Xk« =L, BIARY —RITET B TNAEA LDEAT —Z A m T LEAE Yy M3HD 4, 1<
MO RAW AT —H A« By MEI, THVH—FENDEA RV « V—ZADBEDAT —H A% T A 7 CHiAHTZENTEET, tho
RAW AT —H A + By ME, A XV MRERORTV—FINET, ZOEAE, STATE By M FiAH LT, milElOFH LLBEIZ A~
VEMBBELENE D DEHETAMERNH Y ET,

KERAT—52 R (STATE)

BATF—H R e AR MDY —AT, BHT A RAW AT —F 2« By "D EBRY =y VRFEAETHE-RNCEY NREND27 VT - F
v U—F (BHLEMH) REE Y F&ix TWET,

TFINAR* RATF—=RADA RV k- Y—R

AT =B A ARk« J—=ADEY A £ 3R LET,

RITNAR - AF—RADARY b - Y—Z 1

. . . ~2 . R _ -
LYZRE - 7ELR | Ewt 4v:; Ev b4 HERF—8 R Bz
Th ! AABERY—<)L - vy v NE T
7 sh erma THERMSHDN_* Asserted Level DREFHAL Y aL REDRKEN
utdown Z
ZLERLET,
Thermal " S ARE DR ENEE OB TEF AL v
6 Warning Begin THERMWARN_BGN Asserted Level S AN REBRT L AR LET
Thermal S A REDMPE L OB EFHA L
5 Wamﬁi}rrlmellin 4 | THERMWARN_END_* Asserted Level A REBAES, FOAL YL
& L R%EFES72C & 2R LET,
A= IE=EN T+ =V« A
Soeaker Outout NUMNEBRHLEZZEERLET, A4
4 pei/[zfmoli pu SPKMON_ERR_* Pulsed-On Event | 1 hit, Zm— 3L« £ X—F L -
vy b (EN) A1y hLTWD
BAIDBIELET,
rnay g e BN YT - T
RAW 0x2001 Z . ~
* Asserted in Auto F— e ARV NERMLIZZEEZRL
STATE 0x2004 3 Clock Monitor CLK_ERR_* Mode/Pulsedin | 9, A ~N> biE, Zr—rU0 - A
Manual Mode | k—7L - E'w b (EN) %At
FLTWBEHAICOHRFEELET,
TNAAWT 7T 4 TREND Y 7 K
Power-Down * TxT VX vy hE T RE~D R
2 Done PWRDN_DONE Pulsed-On Event DB EET LS AR LE
KRS
FNRAANY T T =T « ¥ v bZ
7 UWRENOBITL, BAETF Y R
1 Power-Up Done PWRUP_DONE_* Pulsed-On Event BARX—TNINTA—T 44+ T—
2 G T DN T L ERL
ESe
TNA A EHHULT HBRICETIND
0 OTP Fail OTP_FAIL * Asserted Level OTP FirAFHN—F U BNIEFICTET L
Mmool iR LET,
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RATNAR - AT—BADA RV k- V=R 2

VEESLUVITF0 070 MRERNE

TFTORIWANDHRT T

. . . Ryb - . - -
LUR4E -7 ELR Ev bk 4y:; Ev b4 ERF—B R L
7 _ _ _ _
6 _ _ _ _
Brownout TIUT U MRH#EALC AL —T -
5 Protection ALC BR _ALC MUTE * Asserted Level Fy o fNEIa—FLTNDHI %
Mute R~LET,
Brownout TIUT U MRH#EALC BRAE—T -
4 Protection ALC BR_ALC ACTIVE * Asserted Level FY U RANVOEBEEPRIETCND D
Active LERLET,
RAW 0x2002 Brownout PVDD L_ART T oL T bRk
Protection ALC * 2L v LK - -
STATE 0x2005 3 BR_ALC THRES Asserted Level ALEI 72 vy a) e T2 L
Thresh ERLET,
PVDD UVLO Asserted in Auto F—F A - T I T 4 TIRETEVEF
2 Shutdown PVDD _UVLO _SHDN_* Mode/Pulsed in {2 PVDD LL73 UVLO AL v g /b
Manual Mode FaTFE-7=Z2 2R LET,
Speaker . Y S M A .
D G Al
1 Amplifier SPK_OVC_* Asserted Level Z ;Z @ th 7{ J ?fgiﬁff oy VA
Overcurrent BATC - 2 °
Speaker N - o on
. TUTHNZZ Dy BT e A R_ b
Amplifi PK CLIP * Asserted Level . .
’ Clipping SPICCHE sserted Level | et an - Lam LET,
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PCMA >3 —2x—X

FHR IR PCM A v X —7 = — AL, 8kHz~96kHz D —f% 724 —F 4 AHAED 7V - L— k& 8kHz~96kHz ® I/V J@&E > 7L« L— k
Y R—FLTWET, £72. PCM A v F—7 = —RA 1L, REMR S, B, BLORTDMOTF—% « 7x—<v hHPR— K LT
79, PCM 7—% AJ) (DIN) & PCM 7 —% 1)) (DOUT) DMz T 4 AL—T /L LIGE, PCM A v 4 —7 = —R[3T 4 A=—T

NEN, RT—=Z T LET,

PCM Y A Y Y DRE

FTNRAADPCMA VA —T 2 —AEI_NY 72T L THERET D720, RA L (v3x—Ux Eidar bue—J L LEEN5) B8O
Eyhe2zny2 (BCLK) &7L—24 271y ”7 (LRCLK) OMG#HETISLERHY £9, PCM A F—T 2—AD 7 0 v 7 AN/
EHRET DD, FAMIPCM A v X —T =2—ALFEFy o FLOH T L—1 (PCM SR) , iy v 7 mv s
(BCLK) &7 1L—2A4 71> (LRCLK) ®O#E (PCM _BSEL) Oifi 5z E LT ER Y FHA, PCM AV H—T =2—ADY 7

Ve L= M AE—IHETF Y RO TN b— MIFIC—EL, 7L—2A -7 mr vy (LRCLK) OJEEHIC—T 5 X 5 I E
(PCM _SR) T HMENRH Y 7,

B ADC BXOBEREF v 2D H 7 L—k (IV.SR) 1T, PCM A > F—T =2 —ABIVAE—H « Fx 3L EFT
PrTN e L= MIRET D0, HDHWEE 5 ORIBRIZHES T, PR — SN TOATEEDENF T L« L— MIRETE ET, Eil
BRIADCTF v RNV EHAE =T « T T« Fr RV L VRO L — MIRE LIZHA, W7 — 230 &R L v T AREENET,

REHR—FENBEPCMA VA —T 1 —REINVREBEF VYU RILOF U TIL - L— KL

N/A = NOT AVAILABLE Isense ADC/V FEEDBACK DATA SAMPLE RATE (kHz)

N/S = NOT SUPPORTED % 88.2 48 441 32 24 22.05 16 12 | 11.025 8

96 1 N/S 2 N/S 3 4 N/S 6 8 N/S 12

88.2 N/A | N/S 2 N/S N/S 4 N/S N/S 8 N/S

48 N/A N/A 1 N/S N/S 2 N/S 3 4 N/S 6

44.1 N/A N/A N/A 1 N/S N/S 2 N/S N/S 4 N/S

PCM 32 N/A N/A N/A N/A 1 N/S N/S 2 N/S N/S 4
INTERFACE

AND SPEAKER 24 N/A N/A N/A N/A N/A 1 N/S N/S 2 N/S 3
CHANNEL

SAM '(Dli-ﬁz)RATE 22.05 N/A N/A N/A N/A N/A N/A 1 N/S N/S 2 N/S

16 N/A N/A N/A N/A N/A N/A N/A 1 N/S N/S 2

12 N/A N/A N/A N/A N/A N/A N/A N/A 1 N/S N/S

11.025 N/A N/A N/A N/A N/A N/A N/A N/A N/A 1 N/S

8 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 1

RKFNAATIE, v by rTL—Ah-Tay 7Dl (PCM _BSEL) % 32~512 Ofi CHRETEE 9, =7 L, ®RLZ PCM
AV B =T 2—ADY T+ L— b (LRCLK JEHER) 1CRKS&, BRE L7 1 v 7T BLCK A% 24.576MHz #8225 Z &1L T
EEHA,
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PCM 7¥—%& - 74— v FDERE

AT S AL, FEHERN7: PS, A, BLOTDM 7—% - 74 —~v v h&¥FR— L THET, BIfFE— FiZ, PCM_FORMAT t' v
b 74—V RTRELET,

’S/ EEHE—F

PSEBLOEED 7r—~y MI, 16y kb, 24y b, £721332 Y hOREED2O00F ¥ o RLZHHR—F LET, BCLK & LRCLK
Dk (PCM_BSEL) 1, BT ¥ RAVED 2fFIZRD L ICHET IMNERDV ET, =T 44 - T—FDU—F - F A XL 16
By b, 24y b FRER2EY FRIZERENGET (PCM_CHANSZ) . v U RVELTFERD L OICHELRTNIER Y THA, b
LF YV ALVERRELILT —Z - V=R - H$ A X%B2TEE, 7—XAO LSB [ZUIVHETHL, 7 —XH 10 LSB IE
PCM TX EXTRA HIZ L VA X DOE v MREICESNWTER LT HIZT — 4 TRTF 4 v/ En% 1,

R6. Y R—FEhd I’S/EFEDE— FOEM

CHANNELS CHANNEL LENGTH BCLK TO LRCLK RATIO (PCM_BSEL) SUPPOR(LECDM%L’;,\GVS%?D SIZES
16 32 16
2 24 48 16, 24
£ 64 16,24, 32

T 74/ hOPCMERETIX, LRCLK DN FRVITETF ¥ b« T—% (Fr 3 0) EFHLWT L—ADOBAi%E 7R L, LRCLK D>
ERIIEFY R e TF—4% (Froprl) ZRLET, BSE—RFTIX, A—F 44+ 7— KD MSB I%, LRCLK ER&#%ZD 2% H D
TIT 47 BCLK =y VT v FINET, LiEOE—NTIE, =T 44 - 7— D MSB I&, LRCLK BBEORHIOT 77 4 772
BCLK = YT v F ENFET,

PCM BCLKEDGE DL Y AH « Ew hME, T—# « Fv¥7F v (DIN) &5 —4%H7A (DOUT) WHHENET 7T 47 -2y LT,
BCLK DY ES Y =y DIZFT B0 TR =y V2T 20BN L ET, PCM_CHANSEL By MM, HLWTZL—LA (Frix0) O
BA%h% & D LRCLK = v AR EFHE L, LRCLK BRILHIZT 77 4 7 TRWBCLK =y Ve —H L Ed, T—FZHNET—2 AN
LRILT 7T 4 77 BCLK =y VTHEMIZARY £4, £z, T—FHNET—FANERLZy VTEBELET,

LRCLK _| CHANNEL 0 (LEFT) | CHANNEL 1 (RIGHT)
bout G000000000000000EEENCCCC000000000800 MEENEC

6. ZE 1°S T— R Ol

LRCLK CHANNEL 0 (LEFT) | CHANNEL 1 (RIGHT)

T R=ZFA VEZEDHE— RDH
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LRCLK CHANNEL 0 (LEFT) | CHANNEL 1 (RIGHT)

M8 EEDHE—K (JL—L - YOy Y RER)

LRCLK CHANNEL 0 (LEFT) I CHANNEL 1 (RIGHT)

RO EEHE—K (Ev b - v0v5 R
TDM E—F

TDM E— R Cld, &K 16 HOT VXN « A—F 4 AAHF v % (DIN) OFAI LT EYVR—FL, HEF ¥R 16 £ b,
2y b, FREREY NOT—HEREENET, TUXNV - A—T oA HS (DOUT) 8y hdArw NTHRKII, ¥4I
Kk 128 fHoOT—4 1Ay h&EYHR—bCT&ET, ITDM AT v xrtHhrey hofd, @RIy - 7nmvs
(BCLK) &7Vl —A-27uvZ (LRCLK) O (PCM BSEL) &, ERTL57—4 - U— FEBLUOF ¥ %/ E (PCM_CHANSZ)
OB FIZE->TREVET, T7—% - U—FRBLUOF v /N E (PCM_CHANSZ) OMiFIZE > TRED 7,

FEOFZBRICH LT, 1 7 —>0bkY OFATRERT—F ANTF ¥ FVEIE. ROXSICHEEILET,
FIHAIRE72T — % AJ1F ¥ > F V4 =BCLK & LRCLK DR/ F % > R

FEOBARRBRICH LT, 1 7L—>55bkVOF|ATERS Yy b« T—FHARX Y ML, KOS ICHEINLET,
FIHTTREZ2T — & 1A 2 » F D% =BCLK & LRCLK D3R /8

RTE ANT—H « Fx o Hhy—4% « 2ny hOFHEABZDOEICK L THR— hE&N 5 TDME— RO E R L TWES, —
O T, Ay b+ 71y 7 (BCLK) BEBEOHIBETHD 24576MHz (E K LRNVE I, PCM A v X —T 2 — AL A—
W T TEHAEDRKRY T - L— RS 96kHz R HIR S E T,
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R7T.YR—rEh2 TDM E— FOEK

INPUT DATA DATAWORD SIZES | BCLK TO LRCLK RATIO | MAXIMUM PLAYBACK
CHANNELS OUTPUT DATA SLOTS (PCM_CHANSZ) (PCM_BSEL) SAMPLE RATE (firoLx)
4 16 2
2 6 24 48
8 £ 64
3 15 2 125
8 16 64
4 12 24 9
16 32 128
5 15 24 125
96KHz
15 16 125
7
31 B 250
16 16 128
8 24 24 192
» » 256
10 31 24 250
s 31 16 250
16 £ 16 256
7 31 » 250
10 31 24 250
10 40 £ 320+
48KHz
15 31 16 250
48 24 384
16
64 B 512

Note : BCLK & LRCLK DH35743320 D+, #2770 « L— F3344. 1kHz & 48kHz DFE TOREIH T F 7

TDM E— RIZBITDH PCM A v Z—T =—ADTFT 7 /)L FiRETIL, 7b—24h + 71y 27 (LRCLK) O ENY v PN 7 L—AfFEHIS
AL LTHIEL, BTILWI L—ADGERLET, 7L —ARMB/VVADIEX, | By A EDOZ oy 7 BHICE L 2T
FHA, 2L, TRV D%, ROT L—LREHA SV ADIS ER Y 2y Dy b7 v TEFRIGEN LIRWRY , Eox A7
TRALTHENEWVWERA, PCM_CHANSEL £ v b, TDM 7 L— Ao ZBthd5 7L —A « 71 v 7 (LRCLK) v (FE# L R)
NS E DDA L ET,

TDM E— RCIE, DA+ —F 44+ U— KO MSB i, R/ L 20%D 1 %B (TIDME—K0) . 2%H (IDME—K1) | £7-1%
3%H (TDM £— R 2) O7 77 47y b /ny s - 2y P TT7vFT&, PCM_FORMAT By FCTHELET, HIZ,
PCM_BCLKEDGE VYA % - By MZEV, (F—% - XxT7Fx e —2 WAL 7/747RkEy byl - 2y VERET
xET,

FT—FWHE, THXANERULT VT 47y b vy (BCLK) =y U THMNI/RY, EELET,

analog.com.jp Analog Devices | 36


https://www.analog.com/jp/index.html

MAX98388/MAX98389 VIRES VT 07 MRERNRE

TORIWAND®HRT VT

TDM MODE 0: 16-BIT DATA WITH 4 CHANNELS (8 OUTPUT DATA SLOTS)

N ﬂlﬂﬂ@ﬂ@ﬂﬂ!ﬂﬂﬂﬂﬁ

S 0000cEEE e

00000000

g oea0ed

DIN aag eee

TDM MODE 1: 24-BIT DATA WITH 4 CHANNELS (12 OUTPUT DATA SLOTS) AND BCLK INVERTED

BB -+

FEERL -+ TR -+

(B -+

CHANNEL 0 CHANNEL 1 CHANNEL 2 CHANNEL 3
i (16 BITS) (16 BITS) (16 BITS) (16 BITS) i
LRCLK |_| |_|_
sLoT2 i SLOT3 SLOT4 i SLOTS SLOT6 |  SLOT?
(8BITS) |  (8BITS) (8BITS) |  (8BITS) (8BITS) (8BITS) |
000060

8008C0 K

CHANNEL 0 CHANNEL 1 CHANNEL 2 CHANNEL 3
i (24 BITS) (24 BITS) (24 BITS) (24 BITS)
LRCLK |_| |_|
SLOT 0 i SLOT 1 i SLOT 2 i SLOTS3 TO5 i SLOTS6 TO 8 SLOTS 9 TO 11
i (8BITS) i (8BITS) i (8BITS) i (8BITS EACH) i (8 BITS EACH) (8 BITS EACH) i
0000 RN 0000060000000 00a0 000600 RENA000

TDM MODE 2: 32-BIT DATA WITH 4 CHANNELS (16 OUTPUT DATA SLOTS)

1000000835002 RIU0E0EI0000E30000 8300008008000

CHANNEL 0 CHANNEL 1 CHANNEL 2 CHANNEL 3
(24 BITS) (24 BITS) (24 BITS) (24 BITS)
LRCLK |—| |—|
SLOT 0 i SLOT 1 i SLOT 2 i SLOT 3 SLOTS4TO7 i SLOTS8TO 11 SLOTS 12 TO 15
(8BITS) (8BITS) H (8BITS) (8BITS) (8BITSEACH) i  (8BITSEACH) i (8 BITS EACH)
S a0000 e 1000 RN0000 RN 000000000000 R 0000 ERN0000)

10.TDM E— R D4l
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PCM T—4 « F ¥ URILDOFRE
PCM A v B —T =—ADF—Z ANJ] DIN) (. A= - T 7T+ Fx o RLDY—R - F—2EZEL. F—% 1)1 (DOUT) I3,
EiHHH ADC L BERMEF ¥ VRN DTF— R EE LET,

PCM T—4 A%

PCM FAEF ¥ 3 /UiE, PCM_RX_EN By N CA X—T IR | BHRANT—H « Fv U INANSLT =X EZITMDHZ ENTEET,
ARFNSAL RFIANITOHN - F )T SFP—FH2TEBY., 1 DOF v R ENL—T 47 L0, 250D PCM A F ¥ RV %
RYJALTAE—IHETF ¥ U ANANDE TVANEAER LD TEET, IF P —0KEIFX PCM_DMMIX_CFG £y R TITV, E
JIN e IFF—DOASHELT 16D PCM AN F X 2056 ER%EMHEHT 50% PCM_DMMIX CHO SOURCE ¥ L Of
PCM DMMIX CHI SOURCE vy Fh TR L £3, IS T— REEFEDE— RTIX, & FLO 2 DOASNF ¥ 3 (PCM AN F v %
A0 L) ORBEMATAETT, TDMET— R T, EHFTRER PCM AN F ¥ > RAKIIA ¥ — 7 = — ARERITIKE L, T/h2F ¥ %
NWINBIRK 16 F v U FNETTT, PCMBAF ¥RV %ET 4 A—T /L (PCM_RX EN=0) & LA, A= - T o7 - Fx
RWATIFE w3 — FOERIRE S ET,

PCM T—4 A

PCM A > Z—T =—AOT—% 77 (DOUT) IZ, PCM_ TX EN B> | + 7 4 —/L RIZ L5 TA F—T7 VSN, BRRHEI1F v o2 E
FidAn y MCBERB L OERT — 4 &%5 2 LN TEET, PSE— FLAHDE—RTI, FHARE7L—LATHHATE LT —4H
NF X FI 22723 T (Fr RN 0BEUN) , TDME— R T, SHARE 7 U— 23R K4 EOEFE L8y b« T—
AN AT Y EEODLT ENRTE, ARy ML 0 6RK 63 ETOESHFITHAET,

PSE— REAEFHEOET—RTIE, A—F - TV TOHNEERET —% L HAERBRHET — 21X, WOl hTF v 2L Tr—4H
NOEBFRATEET, EBEBIOBEBROME T —XIZIX16Ey hOFHT —Z LnEENRT, PCMA LV H—T =2 —ADT—H + U—
K« A X (PCM_CHANSZ) NINZEZBZT-HE. HOOE Yy MI¥rTT 478 4y bERIE R EYy P THAZN) £,
HIZ, FroxnE (PCMBSEL ICBWTE Y b« 7y &7 L—5b 70y 7 DHBRTHE) 78 PCM A F—T 2 —ADT—H +
T— R YA X2 5BE, BNOKRRBE Y MIH-Z £7213¥ 1 (PCM_TX_EXTRA HIZZEHEIZHES) OV 5 T & A FHE
T, o, WMAT—2I1E, FA—F ¥ o)V aedFGT50, A—F v XNV TTZL—Ah A X =V =T INDHLICEVHTHZ LN
T&EET,

TDM &— R TClE, BET—F LERT — XL, 7—FHAAxey MIEBNICH Y S ConEd, HHT—4IEFIC 16 By hOTU— K -
YA XC, EfiT D2 00T —FHA T Ty e Ay MANEV ET, £8IZ, AT =407+ —~vy beNTA—FERLE
7

KRB HYR—FENEZPCMT—EHANEAT

(il

DATA WORD SIZE NUMBER OF TDM ENABLE/SLOT
OUTPUT DATA TYPE SYMBOL (BITS) SLOTS ASSIGNMENT
Speaker Amplifier Output VFB 16 5 PCM_VFB_EN/
Voltage Feedback PCM_VFB_SLOT
Speaker Amplifier Output PCM_IMON_EN/
Current Sense IMON 16 2 PCM_IMON_SLOT

BIE L BROHNT —ZIZH LT, JROA F—TNABLOAR Y MEIVETE Y b« 74—V RS TOET, PSE—FBIW
EFEDE—RNTIH, T 07— 2280 Y CHHEAIIHIARY N 0%, Frox N 1LILT—#2H0 Y CH5EAFMhAa Y
M ZFEALET, TDME— RTiE, Ay MDY TICXY, HER 2007 —FHNEEAR Yy ML THAIT—% « X4 7Dk
ERthED Ay bBINRENET BFIzE, Aey b6IZBY Y TOENTZEEENT XX, Arvy b6t T725FLET) |

TDM £ — R T, WL OO HflRff& T, BELBROT — 4 HEREOFH T —FH Ay MBIV ETHZ enTEET, T,
T—H D= RRTFT—HHHNT L —LORIMEMZ D X 97T — 2 OFI0 Y I, HlIE, T—ZIFkEIC 2 Any h2ET5
e, ZL—LORBEOAT Y MIEIVHTLHZLIITEEEA, KIS, MOENT—2DAry MDY TEEETL ARy NI
T—HEENYBTH LI TT (ZiuL, T3V oEA U= —TEFEHLBRVRY | PSE— NEAFHDE—ROF v
FMCHYTIFEV ET) . KBRS, BHEOPCMA > F —T7 = —ARERDO 7 L— AEEICHFIEL RN Ay MIT—2 Z2H D 4 THT &
LT,

BI7 L= EEICFFELTL, AT =2 BHHToh TV ARNT =5 7)) (DOUT) Aw v b, Hi-Z £721% 0 2 — N
(PCM_TX_SLOT_ HIZ v b + 7 4 —/L R CERE) THREBISNET, 7—FHNET A A=—T VLT I5A, SlvSTonisy —%
HAA2e v MEIHI-Z220=2—F (PCM_TX SLOT HIZE > k « 7 4 —/L R CRE) CEH#hEnET,
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F—AHAF R A2 B—=)—TDIN T—4

BS BLOEROOEA, PCM A > F—7 = — A FHA AR T —Z W F v o R VEN 2 DICHIBREN D720, AT LA « T340 A0
5OT 7 HERBRHE X OEERED T — &%10@%@7 M7 (DOUT) A4 I B 2 EETEERA, ZOL D RGE
DI=DIT, 1 DDTF AL AN OEHMBE &EBEREDT —F - X4 TN 1 oOF—FZHHF v o rrzdk ﬁ?éi?uT &mﬁ%
ETEET, Frofl A0 F—U—F « T— F%ﬁ@m#% i PCM_TX INTERLEAVE tB'v h & NAIZERE L ET, kT, &
B EBEREDOT—4 « A4 TRFECENRT —4 « F v o FWZEIV 4 TES (PCM_VFB_SLOT & PCM_IMON_SLOT Zf#if) .

COEIBRERICTE L, BREBEDT —F « XA 7L, BV L TCONET—FZHNF v o FLTT L =B, = =T INET,
Bt EBEOT—4 - V—RFHIT 16 By NRET, TOFRE, Fr o RLER 16 By P LV EWES, PCM_TX EXTRA HIZ £y | -
74—V RORREIZIE U T, Bl /XT 4> 7 -« By MIHI-Z E2i3Er a— FOWTINICEREINET,

F ¥R 4/& Y—7 +« &= RKTF—4# - &4?%ﬁﬁ¢ét C\ME/F F—H - U—KOLSBA Fuvy” ({Flv#EC) &
NET, FoHk, T—4 - U—RF1Ey MMpAY 7 bER, 2802 MSB i, BERET —4 2774 0 £IXERBRET— 22 R"4 11
%%mx%ﬂiﬁoum%MKét@ 1 OB 7Y o FOEBFETF—HITHEIC 1 DHOZ L—AIEID S THNEF v A TEES
N, RIZ2OHD 7 L—ATERT = BEEENET, MSBDEEHEIEFICEIY, AA MI7L—ABCTHAT—Z 235 L, (il
ERizDZEMTEET,

INT—=HET7VL—=2NA o H =) =T ENEDT, PCMA Vv Z—T=2—ADY T L— NI, IVNF ¥ 2P 7 L—h Xk
D2 DEEERE LS RTNITRY ETA, M111E, PCMA L F—T =2—ADY L T/« L— EN IV F ¥ RO 215 TH 5 AR
Bl RLTWET,

125 MODE WITH INTERLEAVED VOLTAGE AND CURRENT DATA
(CHANNEL 0, 16-BITDATA, 24-BIT CHANNELS, ZERO PADDING)

DOUT CH1 | CHANNEL 0(24BITS) CHANNEL 1 (24 BITS) CHANNEL 0 (24 BITS) CHANNEL 1(24 BITS) CHANNEL 0(24BITS) | CH1

VOLTAGE ZERO PAD CURRENT ZERO PAD VOLTAGE ZERO PAD
DATA 1(15BITS) | (8BITS) DATA 1(15BITS) | (8BITS) DATA 2(15BITS) | (8BITS)

MM T—AHAF Y RILOTA VA=) —TEINEINREFYVRILOT—4

T—AHAXEF Y ORILDIN T—42

PS&E%®®%Q\MMﬁyﬂ—7l—xfiﬂ%T BT —H M I1F v o Z BN 2 DICHIBRENE T, ZD7d, AT LA - T
DTN A, Tr7HNOERKR L BERREOT — 4% | KAOEET—2H7F (DOUT) 74 LD DHZ ENTEERA GF v
VANBMENZ D FT) ®i5&%6\10®7ﬂ4zwgwﬁmkﬁ EDT —H « XA TN 1 DOF =X HIF v o prLaifg
ﬁéiﬁ:fw&mﬁ%&ifﬁif

Fy o axnvEFE—-FEEMLTDHIC BREBEDOT — & - XA TEZRUAN T —F - Frx X ICHVETES
(KM)W&&DT—KMJM@L&DT%@%)O%iT ZITENTIRAANTEF S, I \Hb%UéTBﬂﬁ?¥/KWT@MTH
AWEFEENET, ZOWKTIE, BEREELEOT—F - U—FBR®IZ 16 By NETHDIH, v h-27rv s (BCLK) &7 L—
L+ Z7myZ (LRCLK) DT 64 32 By FF v RANREHE) ICRELRTIIZRY A, 7oy Zld 64 Lo/hEWE | Eif
LEEOT—HNIELL T a— REhEHA,

LRCLK

DOUT CH

125 MODE WITH SHARED CHANNEL VOLTAGE AND CURRENT DATA (16-BITDATA, 32-BIT CHANNELS)

CHO VOLTAGE | CHO CURRENT | CH1VOLTAGE | CH1CURRENT [ CHOVOLTAGE | CHO CURRENT | CH1VOLTAGE | CH1VOLTAGE
DATA 1(16BITS) | DATA 1 (16 BITS) | DATA 1(16BITS) | DATA 1 (16 BITS) | DATA 2 (16 BITS) | DATA 2 (16 BITS) | DATA 2 (16 BITS) | DATA 2 (16 BITS)

CHO

12 IV IREXEF v o RILDOT—424
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PCRYTZISILDIYTIFHEA F2—T7—X

KT 21T PC/SSMBus™ EHaD 2 A VTN« A U H—T 2 —RA&FEATWT, HlHIL A Z ZRETIOIHEHENET, ZDA
VHE—T 2RIV TN F—F 54 (SDA) L UTNsmy Y - 542 (SCL) THEEN., ZDORY 7250« F/3A A
LERD PC~F—V % (FFa XA MIZEoTIE BC aryba—J L LIEENS) MO@BEEZITWET, AT AL 2D IPC A 4 —
T x—AX, KIMHzOFM+2Z 2y 7 « L— &P R—FLTWET, PCHIEA v F—T 2— R, T ABRN—FRU =T « % v
I AREELIAN T o T, 23D SCL 8 L Y SDA i 1~ CH RN PC BAARSERS RIS ICT 77 ¢ 7127e 0 £97,
PCAAR—TI—XR-F7FLR

NYT2T) s TNRALADT RLAIE, 72Oy b (MSB) &, H FMIOFH L/ EFAAE y M TS ET, kb 7 B b
IZ. ADDR A2 N L CRETEET (2 9 28M) , ADDR ANBA—7 U EHIEREROSEA. T35 ATBEEZITVEE A,
e L/ AR E Y b TIZRESN TV DS, TS AFFHLE— RIZERESNET, st L/ EAZE Y b8 0 IZREINTH
HE. T AFEIALE— FICRESNET, 7 FL AL, START £HEIC BC 32— XU 7 =T )L « TS, ATEET DG
HOBHI DO/, N2 ET,

FIPCRYITTFIL - TNAADTFT KL R

2
ADDR INPUT CONNECTION DEV'C(EB:NCAQB?RESS °C WRITE (BINARY) °C READ (BINARY)
Connected to Vo 0111000x 01110000 01110001
Connected to GND 0111001x 01110010 01110011
Connected to SDA 0111010x 01110100 01110101
Connected to SCL 0111011x 01110110 01110111

PCAVAR—D—ADEy rEEETOROL

& SCLYA ZNLDIZ 1 ODF—% « By FPEEINET, SDA LDOF—Z %, SCL/VZD A BT, 228 LI RiE2 M4 5 %4
ERDH Y FT, SCLB A DD SDA OZALIE, HlfEF 5 (START & STOP DIREE) &b 7,

PCA B —D1—XD START B LU STOP &4

NADPMERA STV WIRE, SDA & SCLIZT A FL - NAIZ72 0 9, PC~F—V ¥ id, START &2 31T79 25 2 L2 X VidfE &2 s
L %9, START %&f:1%. SCL 25/ A OIREET SDA 23 A b —|JEBT 5 Z & TF, STOP §fi%. SCL 23/ A DIRAET SDA 73 11—
MONAITEETDHZ ETT, v 33—V ¥ HD START L, XU 7 = T NA~OREBFOMBEMOEET, v — Y ¥, STOP &
EHATTHI LR, BHEERT L, NREMMELET, STOP KO IV IZ REPEATED START &R ER I Nice, NALT 7
T4 TDOEETT,

START REPEATED START STOP
CONDITION (S) CONDITION (S1) CONDITION (P)

scl J ----- e 1 ( ...... 2 L

SDA

13.PCRYTTN - TNAR AV B—=T2—RD START & & U STOP &40 4l
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I’C 428 —7x—ARM Early STOP &

FRA AFT —ZRERD E OB S TS STOP &b #38ik LE 4, 7277 L. STOP £fh:7% START &b L R U A+ 7L ATHRA LSS
x4, FLLEES®S7-0I12IE. START S & R U SCL /A« »SL AT STOP S 2 E LRV L H I LET,
PCAVR—DI—ADTFH /Ly -Evh

Ty Y By b (ACK) X 9FEHDI/r v s « By F T, BALE— RBHINRY 72T « THRAANET =X « A FNOZEE
N RV 2A 7 FTHOIHERLET (X 14) , RYU T =T« T8 AE, BiONNS MBREFICZESNZHE, ~ 32—V vy ERLEZ
OFBHD I/ Ty « NV ADMAEBBLTCSDAZ S VE T LET, ACKAE=XTHZ LT, KLE-TF—#inkamticaxd, 5—
AERIED KRBT, ZET A ANE D —ThHo7=d, VAT b« 74—V ERRELESBAICRE LTS, T—XIENKKLZSEE.
NRR =R =V y | LBEEERITTEET,

PCv3x—U v, RUT TN« TRAARGEHLE— ROB, T—4%EE2T77 /Ly UdbHic, 9FBDZayy « A4 7 LT
SDA #FNAH T LET, BHRHLAL FOBRICTR—VFXICEoTT V7 )Ly VBREEENET-D, T—HEEETHGETEET, /v
N7 27 7 Ly (NACK) X, =R =T ¥ DNT —F OEHENA MEFeAHH UT-RFCEE S, £D%IC STOP REnfis £,

START CONDITION () CLOCK PULSE FOR ACKNOWLEDGE
NE !
sCL 1 2 ( —‘ 8 9
2 NACK (HIGH)
SDA
&2 ACK (LOW)

4. PCRYTIIIN - TNAR - AVB—=T—ADTY/Ly> - Ev
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PCAUEB—T1—RADERAHT—H - 74— Y k

PC YT T - {2 =T A5 LI 754 A~DREARICIL, START fff, READWRITEE » |4 0 ISBIE LT3 A+ 7
RLA, WL AZ « 7 RLR - RA U HERRT D 2 31 "OT—%, 1 A MU EOT =% BIO STOP FHFORENEENE
¥

READ-WRITEE v R3S 0 IZERTESNTZT/NA A « T RLADE[FIL, PC R =V ¥ BT NS AT —H 2 EZALZ LEZBERLTNWD
ZEERLET, T A, 9FBHD SCL/SVAHFIZT RVA « XA NOZEET 7 /) Ly LET,

XU Y DOEEEEIND 24 FEHE 3, FHIZKY, TS AOHERLV AL « T RL A « KA X D5 ﬁééﬂi’h ZDORA YV
VL, THAARIRDT —H DA M aESAREFa@EMLET, 77 /by P« 2ULRE, VYRS « T RLAR - T—=HDNA b
ZET AT AL R Lo TEEENET,

TNA RAZEEEND 4 51 FPEIZIE, BRLIELVYVAZ « T FLRAICEZADT RN EENTHET, 7A42m5®77/V/
T RIE TF N POREEBMLES, TR I/Z RAZF, T=5 " FEZFTLHEWCROLVIAL - T FLR
WICHEBW A 27 VA NLET, ZOHEM 7 U X2 MR ;D 7%~V%d10®@ﬁbt7V—AWT$ﬁbtv/1& X
At Z ENMTEET, v F—TviL, STOP%H‘%:%%??@“Z)_& C EEOKRTEBRMLET,

ACKNOWLEDGE
FROM PERIPHERAL

716|5|4|3|2|1]0

ACKNOWLEDGE ACKNOWLEDGE ACKNOWLEDGE YYYYWWW)
FROM PERIPHERAL w FROM PERIPHERAL _¢ FROM PERIPHERAL j

»

S| DEVICE ADDRESS [0[A| REGADDRESSMSB |A| REGADDRESSLSB [A DATA BYTE AlP
”SE;W'TE%N,;LI““'”””“
WRITE ADDRESS POINTER ~_ 1BYTE A

AUTO-INCREMENT INTERNAL __ |
REGISTER ADDRESS POINTER

1BPCIYA—VHIZKBRYTIIIIL  THRAZRANDAINA k- T—EDERAH

ACKNOWLEDGE ACKNOWLEDGE

FROM PERIPHERAL FROM PERIPHERAL
7|6[5(4]3[2|1]0 716[5]4[3[2]1]0

ACKNOWLEDGE ACKNOWLEDGE ACKNOWLEDGE REPEAT
FROM PERIPHERAL _¢ FROM PERIPHERAL _¢ FROM PERIPHERAL _¢ I EEEEE R ntves P A AAAAADA
|
S DEVICE ADDRESS oA REGADDRESSMSB A REGADDRESSLSB A DATA BYTE A v DATA BYTE AlP
T w wral B
SET INTERNAL

w ADDRESS POINTER ~ 1BYTE A 1BYTE A
AUTO-INCREMENT INTERNAL _| AUTO-INCREMENT INTERNAL __|

REGISTER ADDRESS POINTER REGISTER ADDRESS POINTER

16.PCYXEX—C¥IZEBRYTISIL - TNAAADNNA k- T—RDERAH
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PCAUE—Tz—ADHEHLT—E2 - 7+—2 v k

PCOVYRAHZ « T RLVA-RAVFF, i La<y RERITTHRNCY—F v b« LYRZIZT VY NENDILERHY 9, <
F=TXEFERV T 2T e TRAADVL VAL « TRLAR <R, X% 7V 2y PLET, ZiuE, £9 READ-WRITEE v % 0 IZ52E
L7ETFNAALADT RL A (BiALa<wr R) #EEL, BICT RLR - BA L EZDE—F o R« LURKZ « T RLRAEET 2 DOa<wy
FEEETDHZ LTI VITVET,

% M1, REPEATED START §&F% %5 L., HicHH L2~ F (READ-WRITEE v & | [ZRELIZTNA A« 7T KL A) Z%ELE
T, ZHITED, HEILYVRAZ « T RLVR « iRA UV ENE—F o b« LYRAF « T RLAIGRESNTZE T La~y RBRB I E
To THAAADPDIEREENDRAND/NA MIZ, 7 RV A - BA VI PRE SNV VAT ONEPFTENTOET, EFENELT—F
IZ. SCL DN EM Y =y P THINZRD 9, ==V XIET7 7 /by Y- rnayy « SVAH G LA, NOZEZT LTI ) by
Y (ACK) #ELFET, D%, T RLVA < RA VI, FHHLT—4 - XA MRT 7 7Ly P ENDTEICHBIA 7 )V AV FEnE
T, ZOHBIA 7 U AL MEREIZLY . 1 DOk L7 L— AN TEEDOT A R« LY RZ ZIERGIHRHTZ LN TE E1,
3=V xlE, BEONAL FEREELLZEENTZLATONS M LTTZ /2 Ly Y (ACK) 2FITTA0EENHY £, FHLH)
EZETTDIT1E, A FORICTF—V XN v b T 27/ LyY (NACK) #FITL., D% STOP &ih& 4T Lg%
Bh, /v bT7 L vY (NACK) (i< STOP &fhit, (EEOEOFH LT —HF « A FOBICFEITTE X7,

ACKNOWLEDGE ACKNOWLEDGE ACKNOWLEDGE ACKNOWLEDGE NO ACKNOWLEDGE
FROM PERIPHERAL FROM PERIPHERAL j FROM PERIPHERAL _¢ FROM PERIPHERAL j FROM MANAGER W
S| DEVICE ADDRESS |0|A| REGADDRESSMSB |A| REGADDRESSLSB |A|[Sr| DEVICE ADDRESS |1|A DATA BYTE AlP
W _f SET INTERNAL _“ R _f ? 1BYTE A
ADDRESS POINTER A
AUTO-INCREMENT INTERNAL __|
REGISTER ADDRESS POINTER
M17.PCR A=V ¥I2kBR)TIIIL - TRAADLDINA b - T—2DOFEHL
ACKNOWLEDGE ACKNOWLEDGE ACKNOWLEDGE ACKNOWLEDGE ACKNOWLEDGE REPEAT NO ACKNOWLEDGE
FROM PERIPHERAL FROM PERIPHERAL FROM PERIPHERAL FROM PERIPHERAL FROM MANAGER N TIMES FROM MANAGER
...... § TOUPERPIEN |y TOMPERPERA § | OWPERMERL §  Towwwes § N rowwwes
Iﬂ DEVICE ADDRESS |0|A| REGADDRESSMSB \il REG ADDRESSLSB |A|[Sr| DEVICE ADDRESS [1|A DATA BYTE A DATA BYTE Alp
...... j AR P """jlﬂ""'%u A
SET INTERNAL
w ADDRESS POINTER ~— R 1BYTE A 1BYTE A
AUTO-INCREMENT INTERNAL __ | AUTO-INCREMENT INTERNAL __ |
REGISTERADDRESS POINTER REGISTERADDRESS POINTER

1B PCYEA—VXvIC&BRYTITL  TNRLAABLD NN b - T—2DFHEHE L
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AE—hBEFYURIL

A =B T T« FX U ITNDANT 2L, PCM TUX)N « =T 4 F « A LV H—T 2—ADT—X ANS) DIN) > F)L+ 2
FH—BRARTEEINET, ZOF—ZiF, AC—DFHEF YU RADTIZ) « 74 VE 5N, FRa fo—L s Tay sk
BT, DACEDHAE —A « 7o FICBELET, £/2, FTUFVHEAETF Y RLDF =% (X, DACOERITIRY HEh, BEMET ¥
VANDAN N NA—T 4 T EINET,

DITHER DIGITAL
_ _ | DIGITAL _ ALC ‘ L CLASS-D
> INVERT = 8’&"?&"& “| FILTERS ~| ATTENUATION > DAC AMP
PCM DCBLOCK ]
DIGITAL A
AUDIO
INTERFACE
AUTOMATIC FULL-SCALE
PVDD —»|  LEVEL GAIN / DRE
CONTROL TO VOLTAGE CONTROL
FEEDBACK CHANNEL

19. AC—HBEEF Yy U RILOFEHTOY I E

RE=h - FroRLOT 1Y

SPK_DITH_EN % 1 IZBRE L1=HH. A= « Fy U INA~DODANT—ZIZT 4% FILSB B—7 - Y — - ¥—7) 247 3 Tl
MT&EET, SPK DITH EN % 0IZRE LHE, 7« FIidEH S ET A,

RE—H - FroRLDT—4 RiE

SPK_INVERT E'y M& 112ty N2 Z LX), A= - FY U RN~DANT—F 47 a V TRIEBSEDLZENTEET,
AE=H-FroxrLODCTOVYFLY - T4L4E

SPK DCBLK ENE'y h& 112ty DL, AE—H - Fr U F/UIHLTDCT Ry XU T - T4V Z BRI TEET,

AE=h - Fr RO DAC TIEIL» T4 LA

AE =T« Fx RO DAC L, BIRLIEHEY TV - L— K (PCM_SR) IZESWTHBMICREINDT VXL a—RR - 74
NEEFZTCHNET, TOTANZIZEY, A VT IRFOMDEE /) A OB EPRTE £9, BEXNREDORIZH D DAC
FTIOLN e TAYNEDOET v a BB LTIESN,

RAE—h - FY oRBRKE—OHABREDRy—Y) VT

A= « RRIZHD DAC D7 NVAr—/LH 7% 0.5dBV (REE) TT, A —H « R"RITHBT D EBAMREORKNE — 7 HEE L
ML, ZOR=RF A« LUK L TRETCEET, =7 MDA —U o Z#iHIT SPK GAIN By |k« 74— /L RTHEL, Al
RERRRERPAILT A AN 1L« E—RERF 28V 7 —Z K - F—F (SPK AMP MODE t' v hTi#E) OWTFNTHEEL T\ D
PCWREVET, E—7 HNHORERMEIL. UTDLEh TT,

£10. A= - Fr U RILOE—Y HAERE

MAXIMUM PEAK OUTPUT VOLTAGE SINGLE-CELL MODE TWO-CELL/BOOSTED MODE
LEVEL SELECTED (SPK_AMP_MODE = 0) (SPK_AMP_MODE = 1)
SPK_GAIN = 0x0 0.75Vgms (—3dB) 1.50Vgrys (+3dB)
SPK_GAIN = 0x]1 1.06Vgus (0dB) 2.11Vgys (+6dB)
SPK_GAIN = 0x2 1.50Vrys (+3dB) 2.99Vgus (+9dB)
SPK_GAIN = 0x3 2.11Vrys (+6dB) 4.22Vrys (+12dB)
SPK_GAIN = 0x4 2.99Vrys (+9dB) 5.96Vrys (+15dB)
SPK_GAIN = 0x5 4.22Vyus (+12dB) 8.41Vyys (+18dB)

50T VR NATHET VST 2 A= ER V-V, RO XS ICHRESNET,

HAES L~ (dBV) = ANfEH L-UL (dBFS) + 7 VX /LE# (dBFS) +0.5 (dBV) + SPK GAIN (dB) (0dBFS (X 0dBV 2% ¥
1 Vrums % 1)
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AE=h - Fr R DT LR IILETERE

AT NRAATIE, A=« FY rFAOTPHNLERHIEEZBNICGEE CE E4, TOXATEHENL, 0dB 2> 5H-63dB OIFEHIFE %
0.5dB AT w7 TITHZ LM TE, SPK VOLE Y b+ 74—V RTRELET, TV« 22— ML AMREC, SPK_VOL % 0x7F |Zi%E
L7cREZAEDC A2 9,

FUBNGERLVNIVDOE (T 7T 4 TRBEERBIIBIZ2H2EELIADLHOFEEL~L~OE(L) 1T, 4T —EDEEG TIThbhE
T (G Ty TERRTTETY) , 2L, BERE, vy R U URE R a— X a— MEBRROT U NAEET VT, T
TP TEHIIENTVET, TNOHHEEICZODVWTOZTBOT VI T v 7BIRT 7 E T, ThTh
SPK_VOL RMPUP BYPASS # £ Tf SPK VOL RMPDN BYPASS t' v k « 7 ¢ —/L RCHEBNICHEMEE I3 L E 4+, T BT V7%
FIMELT28E O SR LBRWER) . TARAADE = F s Z—0 F 7O MITELS R £, TET LV 72EHE (31 8X)
LB a, =T 44 - LVERDVIZER N CTUTTHLERHLOT, A A ARFAE LWL 2IZ, BB, vy hF o,
Ra— T a— FORITEFICRD LI L TREBLMERH Y 7,

AE—H-727F
T ANE DI D RRT TR, AB T IR TUEADICE VIR EFER LET, DRT T OERIL, HAOBER NI U Z DR

A Fr VTEECERLEY, D RHUBRTAECENRROTZRFRIL, MOSFET OA4 A& L B EHBEEIROA—S—~v FIZL D
PREXICELDHDTT,

RAE—Hh - T TOH hiaEREREE

D %7 v T OMABFTHIRME () 2B 7HE (BEXIFHEORESR) | AC—IHAET 4 Ax—7VENET, FHT—F
(OVC_RETRY_EN =0) IZRRE LG, WERA XY "RFETL L, AC—H - T THNET 4 A= —T L&, T3 ATV 7
FU=7 - vy MEUURIBIZRDET ENIFOIIRESNET) o ZOREIZ, VAT L VT MU =THHUAS RX—TNVTHET
ML E 9

HEE— F (OVC_RETRY_EN =1) [ZBREL-HE, AE—HHINEHK 20ms DT 4 A=—T VS ET, 20ms DR T H &, AE—
AHINIFOAS =T VIRV ET, T — MRENELEFET L2HE. 74— MREJZFERINDE T, AE—AHNNETT 4 A
T—TNEHAF—T I EREYIRLET,

RAE—=h FoFDo ) vy /Ry THH

RAE =D « T, BRIV v o /Ry THEEEZH 2 COET, XU—=T v 7HE, 7 U v 7 Ry TR IET A AN
WICBT AR TP b s V= RAEREELET, YT MU T ERIEIN— R T 2T - Uy N T ORT —Z T UREITI,
FEEN A E—H A DFEIFEC Hi-Z 12720 £97,

KT NSAL ZAOEFEN 27V v 7 /Ry TN, U =T v T EREIRT =L 0D —r AT BEIND Z EEH D EHA, Y7 b
V2T CTFNA AT 4 AT —T /L L, RESETAOEBRI% T/ vy 7 ZENERERETLE, £TRILZ Y v 7 /Ry FHHERE
MESNET, L, SETVTEAMELEES, 7V v /RNy THREEARKIBICEBESE DI, Y7 b7 RN a—L -
AF =Ty b (EN) A EEER—ICRELEE, SREIVIDETTDLETO 13ms O, 7 v v 7 EEBERPADTRTN
20 E£8A,

AE—=H-FUoTOBEEMI 24 )LR LAHA

kD DT > 71, EN55022B BT (EMI) MBI EEHEE -7, SMHTDOLC 7 4 W Z R0y — )L REFHATIHERHY FL
oo 7F70T - THRACRAODT VT 47 - 2Ivar- Uy M, =y Y- L—b -2 ba—VRE, AT RT AIEBERIC
X0, ERRAEMER L AN D EMI R 2T £,

F T a DAY T APEBET (SSM) T— Ri%, SPK_ AMP SSM EN vy b THMMEL L E£9, A~V bT AEBERBRET 7T «
T LTS A. SSM . (SPK AMP SSM MOD bE'w k + 7 ¢ —/L K) CELFEAN T, FLEEE fw) A% DAL v F o7
JEW S E T v X MBS E T, SSM E— Rid, JRHIRO AT MUV A L E S5 R, MBHINCE Y, XA v T T EW
DY A I NVEEBPA—T 4 AHAERLHRE L SERNE T LET, 10MHz U EDEHHE A7 Ui, EMI OBENHLTDE /A
AD X ITIRADEENET,

Fo, KT AL AL, B EMIJIEIEH IR E LY « J A XBEREANML THOET, ZOF— R, XA ARV T b7 -
Ty METURIBIZH DI (Fa— L« A F—=TNVERELTT N, A% /U —7 v 74500 (2, (SPK PINK NOISE EN £ v
T) AMEETITEMET DL ERNH Y F9, AME LA, T/ ANT 77 4 TREIZART =T v 7357037 a v 7 A
7 F#hrey hesmy T b—A-nyy) EXNELELET, WoTlZAT T4 TIRREICRDE, /uy 7 BEIESEDLZEN
FHET, BEv 7 « ) A ARERITOEFTIMEELMWEE L E T, ZORET, B -« A4 ARERIIAL—TOFET v > FIZAT
TAERELET (FET—F - V—RELTT—Z AN DINICEZHDV ET) , V7« JARXDT—XF, A—IFEF ¥
FNDTA v DEBEEZT, A 0dB OHE, 58 L-ULiE 1kHz TR-55dBV, 20kHz C-70dBFS £ CIXF L £9,
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AE—HDOBRBHEF v o RIVEBEREF v RIL

RTNA AL, AC—HHIOEFFKRE ADC Fv 3L & AT HIIOEERMET ¥ 30 IV IFET v 3L e BIEENR ) O
FEREMELET, BHMRETF vy 2T, 16 v N ADC 2##i L. At —F - 7o 7OHNBREZNEHBTRHET DI HEINES,
BIEIFET v o FUE, A= EAET ¥V RAVDOT VX ESE (DAC OERIT) MOHL, TOEFEZME7 V22N LT, Dk
A—H - T TOHNEELY EMICET ML L ET,

BB LOBEREF v 3T, £RF IVFB 1 EN By h& IVFB V EN By FCTHNICAME LET, MAHEZRIZ D720
IVFB I ENE Y REIVFB V ENEY hEEFH L UAXIZ 1 EEZAL) (Fa— L« f X—T WV EN=1TA X =TV LEYEA) | F
XY 7 N =T « Uy NMEDURRTRICHE Y A « LYW LT, T v RJVEA X—T VT HMNERHD 7,

IVFB DITH ENE> } » 74—V F& 12y b 52 LICRD, WFr 2Ll b A7 varTra¥ FILSBE—2 to B —2) %
AcEEd, 2. HEF v R iE, A7y arTDC Try XS 74/1/57 (1 A NR) BDENENHER I TOHET,
IVFB_I DCBLK_EN & X O'IVFB_V_DCBLK_EN % ZNEH LIZRET HZ & T, BB LOBIET ¥ RV« T A EBA X—T A7
D ES,

AE—HEFRBRH /" EEREF Y UORILDT—E - T+—I v b

Hhan=&iE BEDOT —X X, PCMA V¥ —T7 =—ADT—4 7] (DOUT) 2/ L THA MIELNET, PCMA U H—T = —A
@?_ﬁmﬁ?¥V*W/xm/F®m%ﬁﬁﬁi@%i) B — 2 OBREICET HEEMICONTIE, PCM A v 4 — 7 = — A0k 7 3
VEBRLTLES Y, B EEEMEOT —ZIIWNFHb 20T —4% « 74—~ v F2HLET,

@m&&Mm%k/Xwimt/h® SRRE L L3A DFPHTH Y . LSBHY A XL 3A/2P) & L CEHE SN E T, BRI OFA) 0xTFFF
DOEE . IEDO 7 IVAr— VI I ERIT+3A — 1 LSB I S, 0x8000 DA E—3A DED 7 )V A — VI JERICER SN E T,

%i%@%y/zwﬁ16ty%®/%%%ﬁ$*FL‘lfw-%ﬁbﬁiﬁﬂk2?»(iti%%7~1$)%*Fﬁiﬂnwﬁa
P72 £, LSB OV ik, 1 B/L - B— T 55V/(2Y), 2 B/L - = FTIE 1IVQYE LTEHE SN ET, BEREO—FRN
OﬂHWﬂ%é\1tw-%~FfﬁHjV—1um\Zﬁw-%~FTiﬂHﬁﬂLﬁNUE@7wx7~wmﬁ%r TEMEINET, [k
12, 0x8000 D=2 — R, 1N« F— RT-55V, 2B/« T— RT-1IVORAD I NVAr— )V JEIFICR Y 9,

A=K - TUTHANI Vv T LG E, BEMET ¥ RNV DOT— XX, AC—IHNOBEZ EMICET UELTHZ ENTEEY
o TOHH, A= - 7/7@7)/tyﬁ@ﬁ2?~&2(%Kﬂﬂ)ﬁ7ﬁ~%éﬂé&\%Eﬁ%%?V*W®&ﬁ?~5
X7 Vo7 s LAV ENE T, 202 L (BEUAT—HRA-Ev b)) IZE-T, A—=F - TUFTHINI ) v T LTz
e, BIXOHE vaw%b7/%/7féﬁw:&#ﬁXF_Téniﬁ AE—=H - T UTMNNR IV v S Lieledl, A
T— A AT = MRS, BERRT v U RUIA Y= - TUTHABEDO R T vy XU 7 EFRLET,

IOy I BLIUVRE—DHADE=S

KFNXL AF, AT vardrayy - B=F X T a DA E= 252 RMELET, yr v - E=FIZCMON EN E v |
Z1ICky FT5ZLTHMEEN, A= AF=ZIZSPKMON ENE Y & 112ty P52 L THIMLENES, 7oy y - &
=X FFT 7 AN P THMEENETR, AC—IHHNT=FIET AT L VT b T=T « RIANRTHMETDMBERDH Y £7,

oAavYy =4
Javy 7 s T=HIET 74 FTHEMES N, T ZAOREE SRR M@ o e, Juy s o T —L MRS RME BN A
E—h « Fr oV HICEET SO LEYT, Aok (CMON EN % 1) L7284, By h-Zmv”2 (BCLK) £ 7L—Ah 7

27 (LRCLK) OfFOATEZE=F L, 7uavy « =7 —pPRliEbd L A—F - 7o 7HMDhE BENCT 4 A=—7 VLV LET,
7D/7 E=F ZHEH (CMONEN % 0) L, 777 4 7HAERICEY b« 7yl EIT7b—Ab - Zay70o0nTnhrorsay
TIWZEFENBE LTS, A= - T THDICES 255 (DC 2&te) NEETDEEENRH Y £7,

9D/7%¢17 @ Ey h-2ZmyZ (BCLK) ¥£721Z7L—2A 2711y 2 (LRCLK) OWTFRHLD Y — xﬂ6wsuiﬂ4itﬁ

(B IR LS a ot S, 7D/7ﬁ:7 LLTHAMENET, 7oyl EILEZ AL LT 7 MINERIERIC L TRESHh, %
@ﬁ@4irﬂ4x0@¢mf IR WTx10% T, HIZ, ZuavyZ « E=HE, /oA v b 7oy @k — FLLa >
I fRERA R h%%l%@:a‘%@:ﬁ@ﬁfx BCLK) BLOWNEZ 0w 7k F— (DAC £721% ADC 7 1 v 7 OFEER ) ZHHLE
7,
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Jayy = BE, 2 O00HETI/I Ry c 2T —IONET DL IITHETE EF, CLOCK_ AUTORESTART EN ' F%& 0 [ZF%E L
HaE, Z7ay s « E=HEFHE—RERVET, FEET—FNTIE, 7y 7 - =7 —2Kiiahd e, Zuy s - E=4Zrmry
7+ 27—k (CLK ERR) %ML, EN % 0 IZRRETDHZETT A AEY T =T « vy MU UIBITEEET, KA
e Y7 RU=THRENZ LIZEY FTDET, ARV 7 MU =T - %y MU UVOEETT,
CLOCK_AUTORESTART EN tB'v b 1 IZRRELLSLAE, /7Ry Y - FE=XFHBET—NERV ET, BEIE—RTIE, Z/ry Y -
F—tians e, /ey s - E=FFIr/ny Y - 25—+« A7 —X A (CLK ERR) Z#@HLETH, ENEY F+ 74—/ K&
Ty b, RDVICT A RZEEY 7 F V=T - U vy MU UIRELET, A8k7 oy 7 B3BERNSh RS nd &, 7
NA ZZABCY 7 bD =T« Uxy BT URENOHRITHL, 777 0 TIREBICRY 9, BEHREHE— FTiX, Fr—3L -
A3 —7 (EN) By b+ 74—V ROEIFEREINT, ZOT 221 2 R/FLET,

AE—HHAE=S

SPKMON EN % [ IZFRE L72HE. A=A HIIL "NV EE=F LT, REFLADAL—HHITT— AL v a REBXDHZ LN
OB LES, AE— ﬁﬁﬁ% H e xTT—DAL v a3/l RiX, SPKMON THRESH B> b « 7 4 — )L R CE&IRLES, AL v
g )L ROFHEIZ, BHMET Y o XADRT 7T 4 THE I NTRRY £,

BRBHF XY o IV ET 7T 4 T LS. AC—IHAE=FDA Ly gL RIZRO L HICEBEEIRENET (FL T, BlERD
LUL e g S ET)

ALy a/l R (V) =SPKMON THRESH x 0.02924V

2= =8 THA SN D AHO A E— I AFHEPUEIZ. SPKMON LOAD By b« 7 4 —/L FTERIRL£9, MEHHERE 2
ZCEIR L ARESEIZ, BhT=403MHT2HAELE L~ GBIR LEELEA L v ¥ g )b RICRHT 2HHE) %2559 5 Bic A
ENFET, ZhF, BERBETF YR ET 4 AT—T L L TWDAEAITREL YA,

BIMHT ¥ v ANV ET 4 A= N LA, ALy v ab RIFRO L ICHN TNV Ar—VBEDO A~ T —V L LTHESLE
7

AL w3 ai K (V) =(SPKMON _THRESH /256) x PVDD #&J+

7277 L. ZOF— KT, PVDD EEOZLITIGE LTI N A — D LU BN B0, bk LA O PVDD & (—i%I
D YUAT ATHEERFK KD PVDD) IZHEASWTAL v a /b RERIRTLZMLERH Y 77,

A=A NE=F - =T —OREREIL, SKWWTNKWDNE/F T4— L RTRELET, E=Z S Ar—HH L~
N, BEFHOTT—FRM LY b ELS, RELEEATZ T — « ALy a L RERBIEEA. AV—THAz T - EnEd,
A —AHIE=H « =7 —OFHGRERIL, NEREIERIC L > TRIE I I, Z DN 72883137 A A OEMERERF T£10%TT,
AE—HHNTZT—DAL v a /b R ERERIEIL, DERRKFHEAE—ITHA LSV ERA MIOA—T 44 - V7 v =T - TIL
Y XAOHIEDOH FEIEEICEE L CRET DLERDH Y 7,

A=A T =Rl Ens &, €= F=7—+ A7 —4% A (SPKMON_ERR) %L, EN % 0 [ZRELTCT A ZA%E Y 7 b
T ¥y MU REICLET, FAR - YT MU TBENEZ 1Y bT2ET, ARV 7 hr=T » vy y MDY
DEETT,
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TS5 079 FMREODBEILARLEIE (ALC)

T T U MEEOHEIL~LVHIE (ALC) (2X Y. PVDD BENRTEARER T 7T T Uk« ALy a/l K& Fal->7285412, A
E— - ??/ZN@ BE TR, FYorpriiaIa—h Lz T&Ed, ALCIE, PVDD L~ ULZ AL v g/ K (ALC_TH TR
JE) L, BRELL-ULE PVDD B TEIS EEEILET, SHAREER AL vy a VL ROEEX, AV—F - T T OEEE— K
(WKAM[MMEE/LT%wﬁéltw E—RERIF2E®L/ T —A b F—F) TG CTELLET,

ITSHOUFT I NREALCDON) ATV

PVDD N7 D77k« ALy a/)L K& FEISE, ALC 2NEBIL, iTE&?&/7 L— b (ALC_ATK RATE T#&®E) T*
=B Fx X NVDF i%ﬁ&é@mumi#omcwﬁkﬁ X, 0dB~-15dB % 1dB A5 v ' THRETX £
(ALC_MAX_ATTEN T#HE) ,

ALC OFEBHENZETT2E TCOMELEFRTHEOWNTNANDHS A I 7T, PVDD EFERA/EELTCT IV T UM ALy a)l N
Bx7256, VU —A - " 2BhIE# 4 ~— (ALC_RLS DBT CT&E) MNERHLET, NV ABGIEY A <~ —0EE) L TWDH R, A
E—0 s Fr RV OFRIRBIIM S (R RKIERET) . PVDD 2R LAY U XBGIER L W BV, ALy a b FalBix
HFETCYY—RFBMBLETA, TEBEEY YV —2DL— I, ALCRLS RATEE > b « 7 4 — /L R CHEHELET, X 20 1%, =AM
RBUZBIT D ZOEMEEZRLTWET,

VPVDD A
VpvOD DROPS BELOW
ALC THRESHOLD
CONFIGURED
ALC_TH T
VPvDD RISES ABOVE PROGRAMMABLE
ALC THRESHOLD ALC THRESHOLD
TIVE
AMPLITUDE
A
ATTACK RELEASE
SIGNAL LEVEL / /\/
SIGNAL LEVEL - A A
ALC_MAX_ATTEN

MAX ATTENUATION RELEASE
(0dB to -15dB) DEBOUNCE TIME

MUTE >
TIME

®20. 750077 MREALCIZL D2 EEBRROEE
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ALC I =— MEREZ AT 5L (ALC_MUTE_EN) | z%Cﬁ%t%ﬁﬁi??/ZW%%éllnwFf%:&%f%i? ALC @
R a— MERB IO = — MERBERRI. wV_Lmﬁéﬂ FLEFEETCSEHLCEAT 0 E2EAICRETEET
mulmngmmmﬁNkivAMUMMmExM@jNT%m)o?Vf%ﬁ@%bt%é\i;~h&i;~bm%izwm3®
L— hCHEAESNET,

ALC R=—hFE2FEZELL, PVDD N7 777 U b« ALy a/)bRETRERIBL E, TH v 7 RNEEEBYICMEII., %E LI KRKEE
# (ALC MAX ATTEN) NEMA &N 2 TH#EITLET, PVDD A AL v ¥ a /L K& FEISREN ALC 2 = — b2 TR
(ALC MUTE DLY T#@E) LV EHS E, EVEICERIBBERLZT »7Oo0nFnT) 2 =— MEHshE4, PVvDD 2AEE L,
BIRLEZY V=2 - "YU ABFIEER LV bR TI 00T s ALy v a b FEBx5E, (ZOBALAECERZIET v 7ond
nT) ALC 2 =2— F2SBA L £,

ALC 22— - JVTEEMELIEEE, S2—b - J0 7 X T UOETHIZ PVDD BT T T U« ALy a L REBx5 L,

Ra—h e TUFFYV—R - /\‘r7/X@Stﬁ#ﬁaﬁb“f%iﬁﬁ“éiﬁl’ﬁ%bi@“ BRBEEOTZ 7L VY —ZLFARR) , Sa—F- T

7@7DTHIJ TN ARG LRI OE L2 E . BEDOFEL LM E I o — MERSBIE L ET, K211 2—h - S 72 EREL
= a0®E, M2k I=2—h - 7/7%ﬁfﬁflﬁbf\_7/ﬁu@§m¢f¢

VPVDD
VPvDD DROPS BELOW
ALC THRESHOLD
CONFIGURED
ALC_TH
VPVDD RISES ABOVE
ALC THRESHOLD
TIME
AMPLITUDE
4 ATTACK  MUTE RELEASE
/ DELAY \
SIGNAL LE VEL /
SIGNAL LEVEL - Y
ALC_MAX_ATTEN
RELEASE
DEBOUNCE
‘//y TIME ‘\\\
MUTE | UNMUTE
(RAMP DISABLED) y  (RAMPDISABLED
MUTE >
TIME

M21. 32— bEAPELI VTR LOFZENDT ST MREALC
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VPvDD y
VpvDD DROPS BELOW
ALC THRESHOLD
CONFIGURED
ALC_TH T
VpvDD RISES ABOVE PROGRAMMABLE
ALC THRESHOLD ALC THRESHOLD
TIME
AMPLITUDE
A ATTACK MUTE RELEASE
/ DELAY \
SIGNAL LEVEL /

SIGNAL LE VEL - )/

ALC_MAX_ATTEN

RELEASE
DEBOUNCE
TIME
MUTE UNMUTE
(RAMP ENABLED) { (RAMP ENABLED)

»

MUTE >
TIME

M2 22— hbEAMELZ VY THYDHEENTZI 27 MREALC
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TI9 TR ALC RNy TV —REIZOLEAL, I2— MNICEEOMEZLE L LRWESIE, ALC O KB E% 0dB

(ALC_MAX_ATTEN) IZRRETIMENH D £T, ZOHA, PVDD AT T T U L« Ay a/RaETFES E, BETEA S
P b VIZI 2 — MEIERHAA Y — N LET, I =2— MEERHEARIET 2 &, ALC R a— MPBBLET, ZOEEFE LT, &
KIBERZ 0dBIZFREL., S2—bh - U0 F2AEME LIZBE%2X 23 1R LET,

VPvDD

Vpvpp DROPS BELOW
ALC THRESHOLD

CONFIGURED /

ALC_TH T
VpvDD RISES ABOVE PROGRAMMABLE
ALC THRESHOLD ALC THRESHOLD
TIME
AMPLITUDE
A MUTE DELAY
SIGNAL LEVEL { ‘
MUTE UNMUTE
(RAMP ENABLED) (RAMP ENABLED)
RELEASE
DEBOUNCE TIME
MAX ATTENUATION
SET TO 0dB {
MUTE .

TIME

2. BAHBEEE0BICHREL, SV FIC&dIa—FEAMELEBAD TSI VT Y MMREALC
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ALC Y U =207 o ZP1EK (ALC_RLS_DBT) ZE[RICAkGT 5 L O ICRRE L72HE. PVDD EERT I VT U b s ALy g
NREBAZEHTHL, RELEZTEBELCI 2 MIEDMCEIV ) —2SREHA, FA L VAT AL YT 7T R
ALS RLS_ TGRE> FTALCY V—RZFETrY HT2E T, TFEBESL I =2— MEHAINIZEEICRY 9, PVDDRE ALC A
Ly va/b RETE TWHEIE, BRIEEEZ Y V—AL LS & LTHIE)TT, 2402, WEPSDOU U —AR MY HIhiz ALC
[RiEDOB] (VU —RADRANESOLEE L) 2R LET, Fo, I2a— 25DV V=& NI HTEH2O0HOHEX 25 IR LE
T

VPvDD

VpvDD DROPS BELOW
ALC THRESHOLD

CONFIGURED /
ALC_TH T

VpvDD RISES ABOVE PROGRAMMABLE
ALC THRESHOLD ALC THRESHOLD
TIME
AMPLITUDE
A ATTACK RELEASE

SIGNAL LEVEL / \
SIGNAL LEVEL - /

ALC_MAX_ATTEN A
INFINITE T
HOLD ENABLED HOSTREQUESTS
ALC RELEASE - HOSTTRIGGERS
ALC MUTE HAS NO EFFECT ALC RELEASE
DISABLED (ALC_RLS_TGR) (ALC_RLS_TGR)
MUTE >

TIME

24 ERAFEAME. T2 -+ EEDLLELEZANTII VT MREALC
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VPVDD
A
VpvDD DROPS BELOW
ALC THRESHOLD
CONFIGURED
ALC_TH T
VpyDD RISES ABOVE PROGRAMMABLE
ALC THRESHOLD ALC THRESHOLD
TIME
AMPLITUDE
A ATTACK  MUTE RELEASE
/ DELAY \
SIGNAL LEVEL /

SIGNAL LEVEL - Y /

ALC_MAX_ATTEN HOSTTRIGGERS
ALC RELEASE
INFINITE
HOLD ENABLED / (ALC_RLS_TGR)
ALC MUTE MUTE UNMUTE
ENABLED (RAMP DISABLED) (RAMP DISABLED)

MUTE >
TIME

25 EBRRFERMIE. Ta—rEHWE. SUTAGLELEBEDTSIV T MREALC

TS5 79 FMREALC DR T—4 XEA

AT HNA AL 3 ODAT—=H 255 (RAbyvab R TIT747, Ja—F) BHY, ZTREMAVTEA MR T T 0T U Mik
ALC OEMERIEZ E=H# TEET, ZNDIDDAT— X AGEOENEIUKHET DAEAT —X A « By ME, BIFED ALC #ifEIRIEZ
EHEE L, FNENDERAT —ZADNL ERY Ty UNAT—F X« By Mo THIEENET (U— KRy ZIEICORZ U T IR
7).

TITUTYUNALC TIT 47 « AT —H A (BR_ALC_ACTIVE) 1%, ALC BBUHET 77 4 7 ThIEINEI halAm L £, HEIN
72 ALC AL v ¥ a/b K% PVDD EEN LAY, ALC OWE/ I 2a— bRZEEZV IV —RAENDE, WOTHLED ALCTIT 47 + A
TR AEENRE D £, RESNT- ALC AL v a /b K& PVDD 28 FIEIY | BEENBHAETS & (kKBEES 0dB ICRE LT
BEE, ALCS 22— MEBEERFEZFHE L CWAEALET)  EDALCT VT 47 « AT —H AT A 12720 £9, PVDD 78 ALC %
Lyya/LR&EEY, ALCOE I 2— bRERCV V=2 SNEETREIAN DEETT,

TIUrT YU NALCAL v a/L K- 27 —# A (BR_ALC THRESH) (X, PVDD L NART T T 7k« ALy alL REBIHE
TEELEFZ, 2OZ 2R MIEMLET, RESNEZTIT0T7 U Ay g/l K2 PVDDAR FEIS &, ALC 2MEBIL, 4
DTZ 7T RALC ALy gL R A7 —F A da—|lk ) £T, Tk, REIN/ ALC AL v 3/ K% PVDD UL LA
HE,EDODTTTUTTRALCAL YA/l R e AT —=FANNA1T/2->T (BITREE Y MZT7 v F &) . PVDDOEIELEZZ &%
RLET, ZORETALCIIERET 7T 47 THY, PVDDRT T U T UL ALy a) REBATHhA5E, VI —RTZ2nb
HITLET,

TI7U TR ALC 22—k« A7 —# A (BR_ALC MUTE) %, ALC 2 =2— FRBERSICHEA S T ENE I nE@mmLEd,
LD ALC Ra—F « AT —ZAMFEE, ALC S2—MRT7 7747 TH, BARKEAINTWHWRWVE (ZUZiEIa—rIa—1
fEROT TR LEENET) X, B —Td, EOALCT /747 - A7 —F AF, ALCR =— MRERICEAIND & (BIEIZ,
FEIa— b FUTDBET LRI NAIZ720), ALC 2 =— MERDSIEE S ET ENEIZ, 72032 =2 — MERZ > 7B T 5
&) A EHERFLET,

ALC Bi{ERIBICHT 57T U7 7 M ALC DEART—H X « By NOBIEICOWT, BHEEMEOLE %X 26 12, MREERZ G910
L7z A & 27 (R LET,
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BR_ALC_
THRESH_RAW
VPvDD y
VpvpD DROPS BELOW
ALC THRESHOLD
CONFIGURED
ALC_TH T
VpvpD RISES ABOVE PROGRAMMABLE
ALC THRESHOLD ALC THRESHOLD
TIME
BR_ALC_
ACTIVE_RAW
AMPLITUDE
A ATTACK MUTE RELEASE
/ DELAY \
SIGNAL LEVEL /
SIGNAL LEVEL -
ALC_MAX_ATTEN
RELEASE
DEBOUNCE
TIME

MUTE

BR_ALC_
MUTE_RAW

MUTE
(RAMP ENABLED)

UNMUTE
(RAMP ENABLED)

TIME

analog.com.jp
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BR_ALC_
THRESH_RAW
VevoD )
VpvDD DROPS BELOW
ALC THRESHOLD

CONFIGURED

ALC_TH T

VpvDD RISES ABOVE PROGRAMMABLE
ALC THRESHOLD ALC THRESHOLD
TIME

BR_ALC_
ACTIVE_RAW

AMPLITUDE

A ATTACK MUTE RELEASE
/ DELAY \
SIGNAL LEVEL /
SIGNAL LEVEL - \
ALC_MAX_ATTEN HOST TRIGGERS
ALC RELEASE
(ALC_RLS_TGR)
INFINITE MUTE / \ UNMUTE
HOLDENABLED  (RAMP DISABLED) (RAMP DISABLED)
MUTE >
TIME
BR_ALC_
MUTE_RAW

21. 759077 MREALC DR T— 2 RER (BRERF. Sa—hE70TEEDE)
BERE
TS ANT 7T 4 T 72RE, BEETEDICAMIRERBBMICE=2 SN T, y—~v/L - ALy a/LREBX5ILDRNED
ICTE RS, WAEE XL Y 2 =0 FiZ THERMWARN THRESH[1 : 0] > b« 7 4 — L RTEEL, y—</ - vy hFrr - X
L w3 g b FiZ THERMSHDN _THRESH[1 : 0]y b« 7 4 — /L RCHRELET, ENENOE AT U AL 15°C ((REE) &72->TW
£7.

HAREPRBELEZ L v a VREBRIDE, AT —F A« TV —% (BEELRRMG) Bty hah, VAT AZEEEZRLET,
=< vy v MU OREIEIZ, THERM_AUTORESTART EN £y F OWRREIC K-> TIREY 7,

THERM_AUTORESTART EN t'v % 0 IZRE LIZGE, =~/ v v v " U UNLOREEIEITFEHE— LAV £, PHHT—FT
X, FABERY—~<L e vy vy hE TV« AL oV aVREBRDE, AT—HA A Tr—E0ty & (—~/L vy b
Zyr) L TYTHNTEBNICT 4 AR—T A SE T, FAREMBREEA Ly va L B (Zhinb b A7 U U RE5Wefl) %
THEIZE, AT —=ZA A Pr—=0h Nty bEh WBBESKT) | T AREY 7 b =T - vy Uy (EN=0) ITB{TLE
T FARAL AT, A IBFHT (Fr—rUb s A F—=TWVENT) HA F—TNTEHET, TOREEMELET,

THERM AUTORESTART EN B b %& 1 IZEE LIZGE, b—~/L - ¥ v NE T UNLOREIZEBIT— KRV E5, HEE—RT
. AAEERY—</L - vy vy MUY - ALy aREBIZDE, AT—HRA ATV =Bty & (—<L x>y b
Zov) | TrTHINTABMICT 4 An—T7 v ENET, FAREMBEESEAL v a L R (D E AT UV AEF|WZE) %
TEBE, AT —FA « AT —4R3Ey & @AZEEKT) | 7UoTEEENICHA X —T7vENE T, BEE— RCTOY—~
e ¥y NETUEREIEOM, Za— 3L - f x—T 0 (BEN=1) PELINDLZ L1EHY EHA,
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MAX98388/MAX98389 VIRES VT 07 MRERNRE
TORIANDHRT VT

FINA R - LURA -2y TDEA

TN A E > M, FHL R) L BAKR (W) | FEEEE RW) O3S0 AX A TONTANTT,
FHLEHE Y b 74—V K (R) X, T34 AONERIREEEZ R TEDICHEH SN, mA MPOOIIEBEFECEEHA, ZhbDLY
AL SDEAI TG T,

EFALEHAE Y R - 70— F (W) 1Z, 18y hOM LAY VBT, ZhboEy b 74— LRI 2EZALRE, T7va v
(Y7 bo=7 Uty b, BiARI VT RE) REITENET, 02EZIAALTHLHREF R, V—FXy 7 IHIC0&2ELET,
MEXEYy b 70— R RW) X, FA NMILDHHL EEALOBFNFHET, REBICEZIAENMERY — KNy 7 TRESNE
7,

FlE Y b 74— RiE, TR AOT 0T AEFTHEICIIER SN ETA, FHEY R« 74— FEEH L UAZICEZIAT
BiX, PIRE Y b« 74—V ROBZ AL MATISLT 0 2EBZIAAL TSN,

MAX98388 & MAX98389 DL YR Z - T4 IL MEREDEL

LUARL =y FlE, MAX9IS388IZBITDT 7 4L b XU —F - Utw b (PoR) fREZ R L TWET, MAX98389 Tl, 1 >D LY

AB DT T F v NERENRR DT T, LY AH 0x2092 D SPK_AMP MODE v R3, 57 4L FC MAX98388 Cix 1 /b« £—F
(B—) . MAX98389 TlZ 2 B/« E— K (I A) IZRVFET, NU—T o FBEF IV Yy MEICZDL PR ZE2FHHr 2 LT, VAT
WA VA=V ENTNET A, ADNA—=Ta VEMDZENTEET,

HEE Y FOERAAT It XHIR

BRICHEH LIIBRIZ 22 < . BCHIEIA o X =T =2 —ANT 7T 4 7 ThIIE, WOTHLEDE Y b 74— LR Y — Ry T&Fd, L
ML, TALKIRIIH Y . FBALARERE Y b« 74—/ NiE, 2 00FALT 7B « 72 AL TONTIUNTHEINET,

1 PHOEABRT 7 BA « BT XA, XA FTIv I T, ¥A4FIv7 - Ev b 70—V Rid, FEMITEALT 7 & AHRB 72
<, PCHWHIA L HE—T2—ART I T 4 7T THIUIT NAARED L I IIRREIZH > THREREIIEE (EiAHR) BTEXET, 220HDT
TR T AL, HIRMAE T, fIRfEEYy b 70— NiE, BETAEET oy I BN —F T LTSI ORER
(EiAL) THLERDHY FF, BIAART 7 ¥ANRTa—rUb « £ F—TVHIB SN TS EE ENFIRR) | fIRffEZey b 70—

WVERIE, TRAANRY T R 2T « vy N UORHZORET (FiAAR) TEIMLERHY 9,

By ke 74—V ROFEMELEALT V7 EADOYTE A F1F, 2TOE Y k+ 74—V RIZOWT LIV AZ OFEMEHT RICTEH S
NTWET, HIRMFES T XA T2FF->T-E Y b« 74— )L FTIXET, KEFEBEBRYL TRES) FlIRENTWET,

BKTFNRAATHEHAESNAEZETDODT AL R« LIREZ « BT T IER - HTEAT . BLOHIREEERIZOWTOZEMA TR ST
WET, FAALT 7 EAGIETIE, AT LANRZOHIEY A TE2FEOE Y b« 74—V REEHE (FEAR) LLD LT RN &
BEDT NA AL (BXORET 58 Y b« 74—/ RRE) Nitdi I TnEd,

RN GEHEY FOBELEAAT I EXHFIR

WRITE ACCESS RESTRICTIONS

REGISTER TYPE WRITE ACCESS "RES" SYMBOL
DESCRIPTION CONDITION
Read Read-Only None — —
Dynamic None — —
Device Held in Software Shutdown EN=0 EN

Write Access Locked by the Hardware Unless

Device is in Software Shutdown EN=0 ENL

. . . PCM_TX_EN=0and
Write or Write/Read PCM Interface Disabled PCM_RX_EN=0 PCM

Restricted
Speaker Channel Disabled SPK_EN=0 SPK
. IVFB_I EN =0 and
I/V Feedback Channels Disabled IVFB_V_EN IVFB
Brownout Protection ALC Disabled ALC EN=0 ALC
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MAX98388/MAX98389 VIRES LUV TSI 77 MRERNE
—_ N ~
TORIWAINDHRT VT
LORG -2y
LORE 2y
ADDRESS ‘ NAME ‘ MSB LSB
Reset
Software
0x2000 | R - - - - - - - RST
Device Status Registers
A THERM | THERMW | THERMWA PWRDN D | PWRUP_
0x2001 g:v‘cle[%a]ms SHDN R | ARN BGN | RN END R SEIEMR%“—/E CLE—AF;ER ONE RA | DONE R OT];{\/;IL—
WAL AW _RAW AW - - w AW
ox2002 | Device Status - - BR_ALC_M | BR_ALC_AC ?ER%]S‘}C{— %Dlsﬂqu SPK_OV | SPK_CLIP R
Raw 2[7:0] UTE RAW | TIVE RAW RAW RAW C_RAW AW
. THERM | THERMW | THERMWA PWRDN D | PWRUP_
0x2004 lsjtcarlclc[;‘gﬁus SHDN_S | ARN BGN | RN_END ST SR})}?\S’[?E{EE CLS,I%‘:TI;R ONE_STA | DONE S OTPT{TA::L*S
et TATE _STATE ATE - - TE TATE
A BR_ALC AC | BR_ALC_ | PVDD UV | SPK_OV
0x2005 ]s)te:w;[?fgﬁus - - [??EASLT%%AE TIVE STAT | THRESH | LO SHDN | C STAT SPI%STL]{:ES
ae AL ~ E STATE _STATE E
Thermal Protection
0x2000 | Thermal Warning - - - - THERMWARN THRESH | THERMSHDN THRESH
Threshhold[7:0] [1:0] [1:0]
Error Monitor
Speaker Mon .
0x2031 | 0] SPKMON_THRESH]7:0]
Speaker Mon .
0x2032 | PO eet-0] - SPKMON_LOADI[6:0]
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ADDRESS NAME MSB \ \ | sB
Speaker Mon .
02033 | e - - - - SPKMON DURATION[3:0]
Error Monitor SPKMO
0x2037 Control[7:0] B - - B - - N_EN CMON_EN
PCM Registers
PCM TX I | PCM_C
PCM Mode _TX_ ~ | PCM TX E
: : HANS _TX_
02040 | o PCM_CHANSZ[1:0] PCM_FORMAT][2:0] NTERLEA NTRA 1117
VE EL
PCM Clock PCM_BCLK .
02041 | MO - - - Y er PCM_BSEL[3:0]
PCM Sample Rate . .
02082 | oM IV_SR[3:0] PCM_SR[3:0]
0x2044 ]]D[C%]TX Control - - PCM_VMON_SLOTI[5:0]
0x2045 | PCM Tx Control - - PCM_IMON_SLOT[5:0]
2[7:0]
PCM Tx HiZ _
02050 | (SO0 PCM_TX_SLOT HIZ[63:56]
PCM Tx HiZ _
02051 | (S PCM_TX_SLOT_HIZ[55:48]
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ADDRESS NAME MSB \ \ \ \ | sB

PCM Tx HiZ .

e PCM_TX_SLOT HIZ[47:40]

PCM Tx HiZ .
ox20s3 | lon PCM_TX_SLOT HIZ[39:32]

PCM Tx HiZ .
ox0s4 | Lo S PCM_TX_SLOT HIZ[31:24]

PCM Tx HiZ .

02085 | Lo G PCM_TX_SLOT HIZ[23:16]
PCM Tx HiZ _
02036 | Lo G PCM_TX_SLOT HIZ[15:8]
PCM Tx HiZ .
0207 | Lo e PCM_TX_SLOT HIZ[7:0]
0x2058 | | [(;l_\g]RX Source - - - - - - PCM_DMMIX_CFG[1:0]
0x2059 g[(;l_\g]RX Source PCM_DMMIX_CHI_SOURCE[3:0] PCM_DMMIX_CHO_SOURCE[3:0]

PCM Tx Drive .
020sC | g - - - - - - PCM_DOUT DRV[1:0]
0x20sp | PCM Tx Source B B B B B B PCM_IM | PCM_VMON

Enables[7:0] ON_EN _EN
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ADDRESS NAME MSB LSB
PCM Rx PCM RX_E
0X205E | gy able[7:0] - - - - - - - N
PCM Tx PCM_TX E
0x205F | & ble[7:0] - - - - - - - N

Speaker Channel Control

Speaker Channel
0x2090 Volume - SPK _VOL][6:0]
Control[7:0]
Speaker Channel SPK_VOL_R | SPK_VOL SPK INVE SPK DI | SPK_DCBLK
0x2091 Configuration[7-0] - - - MPDN BYP | RMPUP_ RT TH EN EN
ontigurationt /= ASS BYPASS - -
Speaker Amplifier
0x2092 Output - - - SPK_DAC_ SPK_AMP SPK_GAIN[2:0]

Configuration[7:0] MODE _MODE

Speaker Amplifier
0x2093 SSM - - - - _
Configuration[7:0]

SPK_AMP_SSM_MOD | SPK_AMP S
[1:0] SM_EN

Speaker Amplifier
0x2094 Edge Rate - - - - SPK_AMP_FALL SR[1:0] SPK_AMP RISE SR[1:0]
Control[7:0]

SpeakerAChannel SPK PINK
0x209E | Pink Noise - - - - - - - NOISE_EN'
Enable[7:0] -
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TORIWANDRT T
ADDRESS NAME MSB LSB
Speaker Channel
0x209F and Amp - - - - - - SPK_EN
Enable[7:0]
IV Data Channel Control
0x20A0 IV Data DSP _ _ IVFB_DITH_ | IVFB_ I IN II\XF]?I{"}/ *]I: 113\(/;1;3%2* IVFB_V_DC
x Control[7:0] EN VERT EN N EN BLK EN
IV Data IVFB_ 1
0x20A7 Enables[7:0] - - - - - EN IVFB_V_EN
Brownout Protection ALC
Brownout
0x20E0Q Protection ALC - - - ALC_TH][3:0]
Threshold[7:0]
Brownout
0x20E1 Protection ALC ALC_ATK_RATE[3:0] ALC_RLS_RATE[3:0]
Rates[7:0]
Brownout
0x20E2 Protection ALC - - - ALC_MAX_ATTEN([3:0]
Attenuation[7:0]
Brownout
0x20E3 Protection ALC - - - - ALC_RLS DBTJ2:0]
Release[7:0]
Brownout ALC_UNMU
0x20E4 Protection ALC - TE RAMP_E ALC_MUTE ALC MUTE DELAY[2:0] ALC_MUTE
Mute[7:0] N _RAMP _EN - - _EN
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ADDRESS NAME MSB LSB
Brownout
Protection ALC ALC RLS T
0x20EE | 11 finite Hold - - - - GR
Release[7:0]
Brownout
0x20EF Protection ALC - - - - ALC_EN
Enable[7:0]
System Configuration
THERM
CLOCK_A PVDD UVL
0x210E | AutoRestart - UTOREST | OVERET | _AUTOR | " \yTORE
Behavior[7:0] ART EN RY_EN ESTART START EN
Global
Ox210F | ¢ ble[7:0] - - - - EN
Device and Revision ID
0x22FF | Revision ID[7:0] | REV_ID[7:0]
LY X432 DO
V2bkoz7 -ty bk (0x2000)
BIT 7 3 2 1 0
Field - - - - RST
Reset - - - - 0b0
Access Type - - - - Write Only
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VEESLUVITF0 070 MRERNE

TFTORIWANDHRT T

EvybIa—ILE Ev k| RES Bl Fo—k
IOy~ T4 RE, YT b U=T s Uty b
ANV IEPIATHOIHEHLET, 12HFEREL |
RST 0 - | TRV By bER, BV RAZF R = |

e Uty MREBICREY £7, 00FIARTES T,
U= RNy 732 EHR0ZELET,

1: Triggers a software reset event

TINLR = ATF—HR Z&E 1 (0x2001)

BIT 7 6 5 4 3 2 1 0
Field THERMSHD EEEggI\\IN ﬁ ;I;]EE%;V g SPKMON E | CLK ERR_ | PWRDN DO | PWRUP DO | OTP FAIL
N _RAW - - - - RR RAW RAW NE RAW NE RAW RAW
= AW AW - - -
Reset 0b0 0b0 0b0 0b0 0b0 0b0 0b0 0b0
Access Type Read Only Read Only Read Only Read Only Read Only Read Only Read Only Read Only
EvyrI14—ILF Ewv k| RES Bl Ta—Fk
0x0: Die temperature is lower than the
. figured th l-shutd threshold.

THERMSHDN_RAW 7 S e vy METLOAERTF— R By b, | COTBUCCTICTMATSIUICOWI FAreSTO

0x1: Die temperature is greater than the
configured thermal-shutdown threshold.

THERMWARN_BGN_RAW 6

— | BEAAEEDERT—F A - By b,

0x0: Die temperature is lower than the
configured thermal-warning threshold.
0x1: Die temperature is greater than the
configured thermal-warning threshold.

THERMWARN_END_RAW 5

- | EBESER TOERAT—Z A - By b,

0x0: Die temperature has not dropped below
the configured thermal-warning threshold
(after exceeding it).

0x1: Die temperature has dropped below the
configured thermal-warning threshold (after
exceeding it).

SPKMON_ERR_RAW

Fo

At —H - T THIITODCL L « =X DAEE Y

0x0: DC level exceeding the configured
threshold was not detected at the speaker
amplifier output since the last state clear.
0x1: DC level exceeding the configured
threshold was detected at the speaker
amplifier output since the last state clear.

CLK_ERR_RAW

- | /Ry 7 - E=H 2T —DEE Y b,

0x0: BCLK was present during active-mode
operation since the last state clear.

0x1: BCLK stopped during active-mode
operation.

PWRDN_DONE_RAW

- | NU—HF T UBATHET AT =X ADEE Y b,

0x0: Power-down transition from active state
to software-shutdown state is not done (no
transition or transition is in progress).

0x1: Power-down transition from active state
to software-shutdown state done (transition

completed).
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EvyrIs—ILF

Ev bk

RES

Bl

Ta—F

PWRUP_DONE_RAW

NI —T v TRBATHET AT —H ADEE v I,

0x0: Power-up transition from software
shutdown state to active state is not done (no
transition or transition is in progress).

0x1: Power-up transition from software
shutdown state to active state done
(transition completed).

OTP_FAIL RAW

OTPAM 7 +—/LV | « AT —H ADEE v |k,

0x0: OTP settings successfully loaded during
initialization.

0x1: OTP settings failed to load during
initialization.

FTINA R = ATF—H R4 2 (0x2002)

=

BIT 7 6 5 4 3 2 1 0
BR ALC A BR ALC T PVDD_UVL
. BR_ALC M = O — SPK_OVC_ | SPK CLIP_
Field - - UTE RAW CTIVE_RA | HRESH RA | O_SHDN_R RAW RAW
- W w AW
Reset - - 0b0 0b0 0b0 0b0 0b0 0b0
Access Type - - Read Only Read Only Read Only Read Only Read Only Read Only
EvhrI4—ILF Ew k| RES B2 Fa—F
0x0: Brownout protection ALC is not muting
79279 MRHALC S = bR T —y % - i | i speaker chamnel (ALC mute i ot acive
BR_ALC_MUTE_RAW 5 - Fo ALCR 22— FEEMT D ENA T — F S, ox1: Bp ; f " ) ALC is mutine th
ALCS = — FEHMET 5 & 79— MR S E T, x1: Brownout protection ALC is muting the
speaker channel (ALC mute is active and
ramp down is complete).
7Ivr T U NMREALCT 7 T 4 T DERT — &‘ A | 0x0: Brownout protection ALC is not actively
vy b, RELALCA Ly ¥ a2 /L F&PVDDZ Tl | attenuating or muting the speaker channel
V. ALCRT 77 4 712725 AT ¥— h S#LE | (ALC is inactive or release is complete).
BR_ALC ACTIVE RAW 4 - . =14 - . . . .
= - 9, PVDDOBEL~AAREEL (AL > a/b K% | 0x1: Brownout protection ALC is actively
EEY) | EHSHIEALCHENEAICY U — R &} | attenuating or muting the speaker channel
FRICT — MRS ET, (ALC is active or release is not complete).
77U T Y MREALCTOPVDDEEA L v v gL )
DA e b BESIAEALCR Ly x| B0 TYDD lagslonl sty s
BR_ALC_THRESH RAW 3 — | /L RZPVDDA FEIZ &NAIZT H— bk Z4L. PVDD Oxl: PV§D Hage lovel i v b 1
BELSABEET S (AL vad FeLis) & t}i(e ;:onﬁgurg/(;)b:g\?vni\:; ASLC(?E?;S}};OIS o
T — MERSNET, ’
0x0: PVDD UVLO has not triggered during
=4 - . 5 — AT — A A . 1ve- ion.
PVDD UVLO _SHDN RAW| 2 _ PVDDIREER Y 7 T U b » =7 —DERT =X active-state operation.

0x1: PVDD UVLO has triggered during
active-state operation.
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TFTORIWANDHRT T

Eyvbt74—ILE Ewv k| RES

Bl

Ta—F

SPK_OVC_RAW 1 -

A —7 T FHITOREBRE=ZDEE Y K,

0x0: Speaker amplifier output overcurrent
event is not detected.

0x1: Speaker amplifier output overcurrent
event detected.

SPK_CLIP_RAW 0 - N
- EA

A =D T UTHATOZ Y vy T - =X DA

0x0: Speaker amplifier output clipping event
is not detected.

0x1: Speaker amplifier output clipping event
is detected.

TINA R = AT7—4 ZAKEE 1 (0x2004)

BIT 7 6

5

4

3

2 1 0

THERMWA

Field

THERMSHD
N_STATE

RN BGN_S
TATE

THERMWA
RN_END S
TATE

SPKMON_E
RR_STATE

CLK_ERR S
TATE

PWRDN_DO
NE_STATE

PWRUP_DO
NE_STATE

OTP_FAIL_
STATE

Reset

0b0

0b0

0b0

0b0

0b0

0b0

0b0

0b0

Access Type

Read, Ext

Read, Ext

Read, Ext

Read, Ext

Read, Ext

Read, Ext

Read, Ext

Read, Ext

Eybt74—ILE Ewv k| RES

B2E

TaA—F

THERMSHDN_STATE 7 -

ko

Y=< Ty NE T AT =X ADIREEE ¥

0x0: Die temperature has not exceeded the
configured thermal-shutdown threshold since
the last state clear.

0x1: Die temperature has exceeded the
configured thermal-shutdown threshold since
the last state clear.

THERMWARN_BGN _
STATE

6 — | B

AT —H ADRIEE Y |,

0x0: Die temperature has not exceeded the
configured thermal-warning threshold since
the last state clear.

0x1: Die temperature has exceeded the
configured thermal-warning threshold since
the last state clear.

THERMWARN_END _
STATE

WMBEEE T AT — 2 ADRIEE v b,

0x0: Die temperature has either not exceeded
or remains above the configured thermal-
warning threshold since the last state clear.
0x1: Die temperature has dropped back below
the configured thermal-warning threshold
(after previously exceeding it) since the last
state clear.

AE—H « T FHATODCL L « E=Z DIREE

0x0: DC level exceeding the configured
threshold was detected at the speaker
amplifier output.

SPKMON_ERR STATE 4 - .

- - vy R, 0x1: DC level exceeding the configured
threshold detected at the speaker amplifier
output.
0x0: BCLK was present during active-mode

CLK_ERR_STATE 3 B Sy M e T DRI b, operation since the last state clear.

0x1: BCLK was stopped during active-mode
operation since the last state clear.
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EyrIs—ILK Ewv k| RES B Fo—K
0x0: Power-down transition from active state
to software-shutdown state was not
completed (no transition or transition is in
PWRDN_DONE_STATE 2 — R =7 RBAITSE T OIRREE Y K, progress) since the last state clear.

0x1: Power-down transition from active state
to software-shutdown state was completed
since the last state clear.

0x0: Power-up transition from
softwareshutdown state to active state was not
completed (no transition or transition is in

PWRUP_DONE STATE 1 - progress) since the last state clear.

WU =T v IRATR T OREE > |,
0x1: Power-up transition from
softwareshutdown state to active state was

completed since the last state clear.

0x0: OTP settings were successfully loaded
during initializations since the last state clear.
0x1: OTP settings failed to load during an
initialization since the last state clear.

OTP_FAIL STATE 0 — | OTPAMT 7 4 —/L k « 2T —Z ZADIRAELE > b,

TINA R« ZT7—43 XHKKEE 2 (0x2005)

BIT 7 6 5 4 3 2 1 0
. BR ALC M BR_ALC_A BR_ALC_T PVDD_UVL SPK OVC S SPK_ CLIP
Field - - UTE STATE | CTIVE_STA | HRESH ST | O_SHDN_S TR e
-~ TE ATE TATE STATE
Reset — — 0b0 0b0 0b0 0b0 0b0 0b0
Access Type - - Read, Ext Read, Ext Read, Ext Read, Ext Read, Ext Read, Ext

EvbrI4—LF Ew k| RES 88 Fo—R

0x0: Brownout protection ALC did not fully

c= - - - mute the speaker channel since the last state
~ [ > 0) \\ — . X —
BR_ALC_MUTE_STATE 5 - I;Vggjﬁ%zfi U MREALCTOS 2=k = 27— | ear.
== e 0x1: Brownout protection ALC did fully mute

the speaker channel since the last state clear.

0x0: Brownout protection ALC did not
actively attenuate the speaker channel since
PVDD7 7 7 7 U MR#EALCTDT 7T 47 + A7 — | the last state clear.

BR_ALC_ACTIVE STATE | 4 ~ |y xopiEe s b,

0x1: Brownout protection ALC did actively
attenuate the speaker channel since the last
state clear.

0x0: PVDD voltage did not rise above the
configured brownout ALC threshold since the
last state clear.

0x1: PVDD voltage did rise above the
configured brownout ALC threshold since the
last state clear.

0x0: PVDD UVLO was not triggered during
normal operation since the last state clear.
0x1: PVDD UVLO was triggered during
normal operation since the last state clear.

PVDD7 70> 7 7 MEEALCTHDAL v a /L K-

BR ALC THRESH STATE| 3 - = b
ALl - AT —HADIRIEE > K,

PVDD_UVLO_SHDN _

S e b e
STATE PVDD UVLOT 7 —MDIRREE > |,
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EvybTa—ILF Ew k| RES Bt Fo—k
0x0: Speaker amplifier output overcurrent

o N N . t was not detected since the last state
e T DBEBE =2 OREL s | VR
SPK_OVC_STATE 1 - B T THNTOMBRE =2 OREE > | o
0x1: Speaker amplifier output overcurrent
event detected since the last state clear.

0x0: Speaker amplifier output clipping event
A —H T UTHIITOZ Y o7 - E= X OYR | not detected since the last state clear.
ek, 0x1: Speaker amplifier output clipping event
detected since the last state clear.

SPK_CLIP_STATE 0 -

BRELEDAL YL 3L F (0x2020)

BIT 7 6 5 4 3 2 1 0
. THERMWARN_THRESH THERMSHDN_THRESH
Field - - - _ — _
[1:0] [1:0]
Reset - - - - 0b10 0b10
Access Type - - - - Write, Read Write, Read
EybkIs—ILK Ewv k| RES B Fo—p
0x00: 95°C
. S S Ak £ . .- . 0x01: 105°C
THERMWARN_THRESH 32 | EN | @EESOMHA Ly v ab MREZREL£T, 0x02: 115°C
XUZ:
0x03: 125°C
0x00: 135°C
e A o . s 0x01: 145°C
THERMSHDN_THRESH 1:0 | EN | WEEEORKAL Yy g/l FMREZHELET, P
XUZ:
0x03: 165°C
RE—#A-E=ZHDALy3a)LF (0x2031)
BIT 7 6 5 4 3 2 1 0
Field SPKMON_THRESH[7:0]
Reset 0x58
Access Type Write, Read
Evyr7a4—ILF Ew k| RES Bl

A= E=FBEDA L vy a L REFRELET, ALy a/ ROREIT, ERRET v
VANNT IT 4 TInEINTRRY T, BRBRHT v RN ET T 4 T LIS A. AE—
HIHHNE=LA DALy v a /L RIFRO LI ICEHERIRENET (2L T, WEH LV E RS
nET) .

AlLwyvPajlk (EE) =SPKMON_THRESH x 0.02924V
SPKMON_THRESH 7:0 | EN } i
BRI T vV RVRT 4 AZ—=TNVOEE, ALy a/)v NIHAT7 VA — )VEED/R—E

F—U L LTCEEENET, 277 L. ZOFE— FTlX, PVDDEEDOEITIE LTI R —LD
VAL EET 2720, EOPVDDEM: (—fic, &5 AT ATHAE/R I KDOPVDD) (25
WCTALy v a /b REBRIRTILERDH Y £7,

Albwviallk (BE) =(SPKMON_THRESH /256) x PVDDEXE
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AE—hH - EZ 42 DEFEIR (0x2032)

U7 MRERNE

BIWADDHBRTT

BIT 7

6 5 4 3 ‘ 2

Field -

SPKMON_LOAD[6:0]

Reset -

0b0001000

Access Type -

Write, Read

EvhrIa—ILF Ewv bk

RES

Bl

—

Ta—FK

SPKMON_LOAD 6:0

EN

0x0: 2.00Q
0x1:2.25Q
0x2 to 0x5: ...
0x6: 3.50Q
0x7: 3.75Q

BIHRHT v o RARA F—TVLORE, AE—IH
HE=X THEASND A E— D ARER (AFE) %
B U E3, HIEHER & BRI U2 ARHEHUE .
HA'E=2PMERTHHIEEL L GBIRLI-EE
ALy g RICHT BHE5HME) 25T 2014
SNEF, Zhik, BRBILHT Yo RZLET 4 AT —
TN LTWOIGEIFEELEEA,

0x9: 4.25Q
0xA: 4.50Q
0xB to 0x15: .
0x16: 7.50Q
0x17: 7.75Q
0x18: 8.00Q
0x19: 8.25Q
0x1A: 8.50Q

0x7D: 33.25Q
0x7E: 33.50Q
0x7F: 33.75Q

(0.25Q Steps)

0x8: 4.00Q (Default)

.. (0.25Q Steps)

0x1B to 0x7C: ... (0.25Q Steps)

RAE—H - EZ 2 OF#HFERM (0x2033)

BIT 7

6 5 4 3 2

1 0

Field -

SPKMON_DURATION[3:0]

Reset -

0x2

Access Type -

- Write, Read

EvbZ4—ILF Ev b

RES

A

Ta—k

SPKMON_DURATION 3:0

EN

0x0: 10ms
0x1: 25ms
0x2: 50ms
0x3: 75ms
0x4: 100ms
0x5: 200ms
0x6: 300ms
0x7: 400ms
0x8: 500ms
0x9: 600ms
0xA: 700ms
0xB: 800ms
0xC: 900ms
0xD: 1000ms
0xE: 1100ms
0xF: 1200ms

ZOERRR AR A T, AE—IHAE= 23, @R
L7=A L v ial RUEOH I L~V %58 LTl
L7, 2AE—hHhE=F - 25— 7%+ — b LE
S
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—_ N

-~
TORIWANDRT VT
I5— - E-SDOHIE (0x2037)
BIT 7 6 5 4 3 2 1 0
Field - - - - - - SPKR;[\]ON—E CMON_EN
Reset - - - - - - 0b0 0bl
Access Type - - - - - - Write, Read Write, Read
EvybkZs—IL K Ewv k| RES Bt Fa—FK
" o S " 0x0: Disable internal speaker output monitor.
SPKMON_EN ! ENL | PO A B = iRl =2 2 e L £ 77 0x1: Enable internal speaker output monitor.
rayy - B A EAIMELET, AMET L. By
he7mysAJ) (BCLK)  ZL—h-7my 7\ 0x0: Disable the clock monitor.
CMON_EN 0 | ENL | J) (LRCLK) . H5ELUV<ODONEZ By 7 /8 ek monitor.
ADETTI T YT~ FUF 4 OF { INE=X SHE x1: Enable the clock monitor.
s
PCM £— FORE (0x2040)
BIT 7 6 5 4 3 2 1 0
, , ) PCM TX IN | PCM _CHAN | PCM_TX E
Field PCM_CHANSZ[1:0] PCM_FORMAT[2:0] TERLEAVE SEL XTRA, HIZ
Reset Obl1 0b000 0b0 0b0 0b0
Access Type Write, Read Write, Read Write, Read Write, Read Write, Read
EvybTas—ILF Ew k| RES Bt Fo—F
00: Reserved
BF v RV LTPCMT —Z DU — R - % X% | 01: 16-bit
PCM_CHANSZ 7:6 | ENL | . .. .
- RELET, 10: 24-bit
11: 32-bit
0x0: IS Mode
0x1: Left-justified
0x2: Reserved
0x3: TDM Mode 0 (0 BCLK delay from
PCM_FORMAT 53 | ENL | PCMT—X D7 4 —~ v F&RIR L £7, LRCLK)
0x4: TDM Mode 1 (1 BCLK delay from
LRCLK)
0x5: TDM Mode 2 (2 BCLK delay from
LRCLK)
0x6 to 0x7: Reserved
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EvyrIs—ILF

Ev bk

RES

Bl

Ta—F

PCM_TX_INTERLEAVE

ENL

Fl—F ¥ 2 UCE DB THNEIVT —F %, PCM
F—ZH) (DOUT) T L—Ah - A& —)—T7F
DMEIDEHIELET,

0x0: Disable Interleave mode.
0x1: Enable Interleave mode.

PCM_CHANSEL

ENL

HLWT L—AZBBESEHLRCKT v DA R L E
T (Frorxn0fziizzrm v b))

0: I’S and LJ mode: Falling LRCLK edge
starts a new frame.

In TDM modes: Rising LRCLK edge starts a
new frame.

1: In I?S and LJ mode: Rising LRCLK edge
starts a new frame.

In TDM modes: Falling LRCLK edge starts a
new frame.

PCM_TX_EXTRA_HIZ

ENL

BCLKDOS 73724 7 VD], DOUT% € = F72IXHiZ
OWTIHTEHREIT 2202 RINLET,

0x0: Transmit zero on DOUT during extra
BCLK cycles.
0x1: Transmit Hi-Z on DOUT during extra
BCLK cycles.

PCM&yOvSdtEy b7 v 7 (0x2041)

BIT 7 6 5 4 3 2 1 0
. PCM_BCLK '
Field - - - EDGE PCM_BSEL[3:0]
Reset - - - 0b0 0x4
Access Type - - - Write, Read Write, Read
EvybkI4—ILF Ewv k| RES BTl Ta—Fk
0: Input data captured and output data valid
. N isi d f BCLK.
PCM_BCLKEDGE 4 ENL | 777 4 772BCLKT= v V&R L 7, on rising edge of BC .
1: Input data captured and output data valid
on falling edge of BCLK.
0x0 to Ox1: Reserved
0x2: 32
0x3: 48
0x4: 64
0x5: 96
PCMA ¥ —7 = —ATHEE ELHLRCLKH 72 Y | 0x6: 128
PCM_BSEL 3:0 ENL g
- DOBCLKH 2R L £, 0x7: 192
0x8: 256
0x9: 384
0xA: 512
0xB: 320

0xC to OxF: Reserved
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PCMH YL - L—FDtY b7 v T (0x2042)

—_

TV

BIWADDHBRTT

BIT 7

6 5 4

2 | 1 ‘ 0

Field

IV_SR[3:0]

PCM_SRJ[3:0]

Reset

0x8

0x8

Access Type

Write, Read

Write, Read

EvhrIa—ILF Ewv bk

RES

Bl

Ta—F

IV_SR 7:4

ENL

INT—2WHhF vy o207 -
LT,

L— k%

2

fit

0x0:
0x1:
0x2:
0x3:
0x4:
0x5:
0x6:
0x7:

8kHz
11.025kHz
12kHz
16kHz
22.05kHz
24kHz
32kHz
44.1kHz
0x8: 48kHz
0x9: 88.2kHz
0xA: 96kHz
0xB to 0xF: Reserved

PCM_SR 3:0

ENL

PCMA VX —T7 2 — AL AE—HHEF v L RLDH
VTN L—NERELET, iU, BEEEIND

LRCLK D AW HUZ RS L ET,

0x0: 8kHz

0x1: 11.025kHz
0x2: 12kHz
0x3: 16kHz
0x4: 22.05kHz
0x5: 24kHz
0x6: 32kHz
0x7: 44.1kHz
0x8: 48kHz
0x9: 88.2kHz
0xA: 96kHz
0xB to 0xF: Reserved

PCM Tx Ml 1 (0x2044)

BIT 7

3

2 1 0

Field -

PCM_VMON SLOT[5:0]

Reset -

0b000000

Access Type -

Write, Read

EvbIq4—LF  |Evb

RES

B2E

Ta—F

PCM_VMON_SLOT 5:0

PCM

BEMET v FMCBT B IHNT =2 OF— 2
(DOUT) Au vy hZEIRLET, TDMLSOET—F
TiE, Ay F0E AT Y MORBEFLTT.

0x0: Slot 00/01
0x1: Slot 01/02
0x2: Slot 02/03
0x22 to 0x3D: ...
0x3E: Slot 62/63
0x3F: Reserved
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PCM Tx O IfH 2 (0x2045)

BIT 7 6 5 4 3 ‘ 2 l 1 ‘ 0
Field - - PCM_IMON_SLOTI[5:0]
Reset - - 0b000000
Access Type - - Write, Read
EvhrIa—ILF Ewv k| RES B Fa—FK

0x0: Slot 00/01
0x1: Slot 01/02
0x2: Slot 02/03
0x22 to 0x3D: ...
0x3E: Slot 62/63
0x3F: Reserved

FBIRHEIHADCTF ¥ > X MCBIT B IMNT — 2 DF — %
PCM_IMON_SLOT 5:0 | PCM | H7) (DOUT) 2w v FEEIRL EJ, TDMLSLO
E—RTHE, ARy 0L R Y NMOHEPEZHTT,

PCM Tx O HiZ #Hlf#1 1 (0x2050)

BIT 7 6 5 4 3 2 1 0
Field PCM_TX_SLOT_HIZ[63:56]
Reset O0xFF
Access Type Write, Read
EvybtIs—ILK Ewv k| RES B Ta—F

KEADOPCMEET —# ) A m v T, Hi-ZE 72l
0ODWTNEEETDNERELET, ZOREIE. | 0: Output zero (logic-low) on the output slot
HAT =5« 2my MARBEHOBEICORFKL L, | ifunused.

PCM_TX_SLOT_HIZ 70 | PCM WhTF—% « V—=2ARZORA Y MZEIY Y THIL, | 1: Output high impedance (Hi-Z) on the
HAOF—% « V—=2ZARNA%E STV EEAITIZER | output slot if unused.
INFET,
PCM Tx O HiZ #l|f#1 2 (0x2051)
BIT 7 6 5 4 3 2 1 0
Field PCM_TX_SLOT HIZ[55:48]
Reset OxFF
Access Type Write, Read
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IV IFEE &

UI539077 MRERE

HAF—% « V=23 FD 21y MIEID Y THi,

SNET,

AT —4 « Y —=2ZARER L ST D58

TORIWAINDHRT VT
EvybTa—ILF Ew k| RES Bt Fo—k
KEMOPCMERET —# WA m v T, HI-ZE 7213
0DWTNZEET20ERELET, TORER, 0: Output zero (logic-low) on the output slot
F K. o N 3 A~ 240 . )
PCM_TX SLOT HIZ 70 | pcm M7 —% « 2ay BRREAOHEITORFZY L, | ifunused

1: Output high impedance (Hi-Z) on the
output slot if unused.

PCM Tx O HiZ #l## 3 (0x2052)

BIT 7 6 5 4 3 2 1 0
Field PCM_TX_SLOT_HIZ[47:40]
Reset O0xFF
Access Type Write, Read
EvbrI1s—ILF Ewv k| RES Bl Ta—Fk
REEMOPCMIEET —# N Am v T, HI-ZET2IE
0ODWVWTNEXRETDNERELET, ZOREIE. | 0: Output zero (logic-low) on the output slot
, HATF =5« Z2ny ERARFEAOHEICOALFHEE L, | if unused.
PCM_TX _SLOT_HIZ 70 | PCM HAT—% « V—=2ARZD A v MZEIY BT, 1: Output high impedance (Hi-Z) on the
HOF—% « V—ZARERNE STV AEAIZIZES | output slot if unused.
ShET,
PCM Tx 0 HiZ i 4 (0x2053)
BIT 7 6 5 4 3 2 1 0
Field PCM_TX_SLOT HIZ[39:32]
Reset O0xFF
Access Type Write, Read
EvbrI1s—ILF Ewv k| RES Bl Ta—Fk
REEMOPCMIXET —# N Aw v T, HI-ZET2IE
0ODWVWTNEXRETDINERELET, ZOREIE. | 0: Output zero (logic-low) on the output slot
, HATF =5« 2ny FRARFEAOHEICOALFHEE L, | if unused.
PCM_TX _SLOT_HIZ 70 | PCM HAT—% « V—=2ARZD A v MZEIY BT, 1: Output high impedance (Hi-Z) on the
HOF—% « V—ZARERNE STV AEAIZIZES | output slot if unused.
ShET,
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PCM Tx O HiZ #lf 5 (0x2054)

BIT 7 6 5 4 3 2 l 1 ‘ 0
Field PCM_TX_SLOT HIZ[31:24]
Reset OxFF
Access Type Write, Read
EvhrIa—ILF Ewv k| RES B Fa—FK
REFOPCMIEET — 2 M)A 1 v BT, HI-ZE721Z
0ODWVWTNERETD2NERELET, ZOREIE. | 0: Output zero (logic-low) on the output slot
AT —% « 2ny MRREAOHEICOHRZEY L if unused.
PCM_TX_SLOT HIZ 0 | PCM | L . w0 . )
CM_TX SLOT. 70 ¢ HAT—% « V—=2AnZD A1 v MZEIY BT, 1: Output high impedance (Hi-Z) on the
WHTF =% « V=208 4% & STV BEHAITIZLER | output slot if unused.
SINET,

PCM Tx O HiZ | 6 (0x2055)

BIT 7 6 5 4 3 2 1 0
Field PCM_TX_SLOT HIZ[23:16]
Reset O0xFF
Access Type Write, Read
EvhrIa—ILF Ewv k| RES B Fa—FK
REEHOPCMKET —# A v v b T, HI-ZE I
0ODWVWTNERETD2NERELET, ZOREIE. | 0: Output zero (logic-low) on the output slot
M7 —% « 2y hRRFEHOHAICORZEE L if unused.
PCM_TX_SLOT HIZ 0 | PCM | 2 . v . )
CM_TX SLOT. 70 ¢ HAT—% « V—=2ANZ DA v MZEIY B THh, 1: Output high impedance (Hi-Z) on the
T —%& « V—Z083F4h & STV AEAITIZMER | output slot if unused.
ShEd,

PCM Tx O HizZ #lf# 7 (0x2056)

BIT 7 6 5 4 3 2 1 0
Field PCM_TX_SLOT_HIZ[15:8]
Reset OxFF
Access Type Write, Read
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KEMOPCMERET —# WA m v T, HI-ZE 7213
0DVWTNERET 2NERELET. TOREIE. | 0: Output zero (logic-low) on the output slot
PCM_TX_SLOT HIZ 70 | PCM HAOF—4% « 20y bBARBHOEAICOREYE L, if unused.

HAF—% « V=23 FD 21y MIEID Y THi,
HAT—% « Y —=ABREE L SN T DHEAITITIER
EhET,

1: Output high impedance (Hi-Z) on the
output slot if unused.

PCM Tx O HiZ #l## 8 (0x2057)

BIT 7 6 5 4 3 2 1 0
Field PCM_TX_SLOT_HIZ[7:0]
Reset O0xFF
Access Type Write, Read
EvybTas—ILF Ew k| RES Bt Fo—k
REEMOPCMIEET —# N Am v T, HI-ZET2IE
0ODWVWTNEXRETDNERELET, ZOREIE. | 0: Output zero (logic-low) on the output slot
PCM_TX_SLOT HIZ 70 | PCM AT —% - 2ay FRREHOHEIZOHZE L, | ifunused.

HATF—% « V—ZANZFD A1y MIEID B THi,
AT =% « V—=ABREZ L SN T DEAITIT IR
EhET,

1: Output high impedance (Hi-Z) on the
output slot if unused.

PCMRX®YV—X 1 (0x2058)

BIT 7 6 5 4 3 2 1 0
Field - - - - - - PCM_DMMIX_CFG[1:0]
Reset - - - - - - 0b00
Access Type - - - - - - Write, Read
EyrIs—ILK Ewv k| RES Bl Ta—Fk
0x0: Output of mono mixer is Channel 0.
0x1: Output of mono mixer is Channel 1.
PCM_DMMIX_CFG 1:0 | PCM | £/ F/L - IFH—[EEOMELZRELET, 0x2: Output of mono mixer is (Channel 0
+Channell)/2.
0x3: Reserved
PCMRX®DY—X 2 (0x2059)
BIT 7 6 5 4 3 2 1 0
Field PCM_DMMIX_CH1_SOURCE[3:0] PCM_DMMIX_CHO_SOURCE[3:0]
Reset 0x0 0x0
Access Type Write, Read Write, Read
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EvybrI1s—ILF Ewv k| RES Bl Fa—F
0x0: PCM Input Channel 0
SO B )T I EY—DF FAE 0x1: PCM Input Channel 1
TUHI - T X — Y RV —
- . = N 0x2: PCM Input Channel 2
PCM_DMMIX_CHI_ 74 | PCM | 7 4 v 7 SNBPCMF — 4 AN F % VXA EBRLE | fiput SHare
SOURCE N
° 0xE: PCM Input Channel 14
0xF: PCM Input Channel 15
0x0: PCM Input Channel 0
SO B )T I F DT LIz 0x1: PCM Input Channel 1
TUHLIL - T X — ¥ RO —
- . = N 0x2: PCM Input Channel 2
PCM_DMMIX_CHO_ 30 | PCM | 5 4 v 7 SNAPCMF— X AN F ¥ v R ERILE | fiput SHare
SOURCE e
° 0xE: PCM Input Channel 14
0xF: PCM Input Channel 15
PCM Tx DREE)THRE (0x205C)
BIT 7 6 5 4 3 2 1 0
Field - - - - - - PCM_DOUT _DRV[1:0]
Reset - - - - - - 0b01
Access Type - - - - - - Write, Read
EvybrkIs—ILK Ewv k| RES 4B Fo—_p
0x0: Reduced drive strength.
. SR 0x1: Normal drive strength.
PCM_DOUT DRV 1:0 | PCM | DOUTS1 D H /1 BREN R 2 3% E L 7,

0x2: High drive strength.
0x3: Maximum drive strength.

PCMTx®DY—X = £ —J)L (0x205D)

BIT 7 6 5 4 3 2 1 0
Field - - - - - - PCM_IMON | PCM_VMO
_EN N_EN
Reset - - - - - - 0b0 0b0
Access Type - - - - - - Write, Read Write, Read
EvybTa—LE Ev k| RES B Ta—Fk
LB CTohr—xHHJ)) (DOUT) Ar v hTOE | 0x0: Disable current sense ADC data

PCM_IMON_EN 1 | TXEN| FMIBADCTF v v R T — % OEEE A4 LE | transmit.

R

0x1: Enable current sense ADC data transmit.
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EvybrI1s—ILF Ewv k| RES Bl Ta—Fk
Y CTobhiT—F# 7 (DOUT) A v hTOHOE | 0x0: Disable voltage feedback data transmit.
PCM_VMON_EN 0 | TXEN SR T v RV T — 2 OREEREIME L E T, 0x1: Disable voltage feedback data transmit.
PCMRx 1 *—J)L (0x205E)
BIT 7 6 5 4 3 2 1 0
. PCM_RX_E
Field - - - - - - - N
Reset - - - - - - - 0b0
Access Type - - - - - - - Write, Read
EvybTas—ILF Ewv k| RES BTL Ta—F
PCM RX EN 0 B A= FEF v R2NVDT—X AN G L E O:PCMdata%nputdlsabled.
- - 7 1: PCM data input enabled.
PCM Tx 4 *—7JJL (0x205F)
BIT 7 6 5 4 3 2 1 0
, PCM_TX_E
Field - - - - - - - N
Reset - - - - - - - 0b0
Access Type - - - - - - - Write, Read
EvybIs—L K Ewv k| RES Bt Fa—FK
VM — —ADT— %) : i .
PCM TX_EN 0 | PCMA v H =T == RXOT —F HiF] (DOUT) ZA£%) | 0x0: PCM Tx disabled

fELEF,

0x1: PCM Tx enabled.

RAE—H - Fr o RIILOFEFE (0x2090)

BIT 7 6 5 4 3 2 1 0
Field - SPK_VOL[6:0]
Reset - 0b0000000
Access Type - Write, Read
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= oo L= = Z
MAX98388/MAX98389 VIRES LUV TSV T Y MRENE
—_—
TORIWAADKT T
EvyrIs—ILF Ewv k| RES ZRER Fa—F
0x00: 0dB
0x01: —0.5dB
0x02: —1.0dB
AE—=H T T  Fx TN DOT VA NAFREL~YL | . (—0.5dB steps)
PK_VOL 6:0 - e
SPK_VO ERELET, 0x7C: —62.0dB
0x7D: —62.5dB
0x7E: —63dB
0x7F: Mute
AE—# - FYURILOHRE (0x2091)
BIT 7 6 5 4 3 2 1 0
SPK_VOL R | SPK_VOL R
Field - - - MPDN_BYP | MPUP _BYP SP K—ITNVER SP K:E'I)\IITH— SPK_DCBL
ASS ASS K_EN
Reset - - - 0b0 0b0 0b0 0bl 0b0
Access Type - - - Write, Read Write, Read Write, Read Write, Read Write, Read
EvybIa—ILE Ev k| RES B2E Ta—Fk
VY A UVEBIOI 2 — ML, AE—F - T
. . o SN 0: Vol bled
]S;;IT)KVS%L_RMPDN_ 4 SPK | 7« Fov v RO ERBNEBTT L XYL S5 N Volume ramp lf;na e ;
ME D DEFBLET, - OIE TAmp Bypasse
AH— T v THEB IO 2 — MERERERZ, AE—
o N o IR . | 0: Vol bled
oo RMPUP 30| SPK | B 7T F AV RAORRENRHTT LT T v | 00 PO *
éﬁ}:)f))& ;) 7)’%%’”@ Lij‘o o volume ramp dbypasse
. . . 0: Output i L
SPK_INVERT 2 SPK | A=W - 7T OF ¥ AN E RIS ET, Lipus ona
1: Output is inverted.
A =N« T U TDOF ¥ FNANT—FIZT 4 V&M | 0: Dither disabled.
SPK_DITH EN 1 SPK . .
- - THMNE I DNEIRIRLE T, 1: Dither enabled.
AE—T T« F xRN TDCT 2 v F 7 - | 0: DC blocking filter disabled.
SPK_DCBLK_EN 0 SPK M
- - TANBEFEMELET, 1: DC blocking filter enabled.
AE—H - 7O THADRE (0x2092)
BIT 7 6 5 4 3 2 1 0
i SPK_ DAC_ | SPK_AMP_ )
Field - - - MODE MODE SPK_GAIN[2:0]
Reset - - - 0b0 0b0 0b011
Access Type - - - Write, Read Write, Read Write, Read
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MAX98388/MAX98389 VIRES VT 07 MRERNRE
TFTORIWANDHRT T

EvybTa—ILF Ew k| RES Bt Fo—k

A=« T T DF ¥ o RNADACK, AKIHEE /) E— | 0x0: DAC operates in low-power mode.

SPK_DAC_MODE 4 - FEEEMEREET— FOWTHTENESE 52 EBE L | 0x1: DAC operates in high-performance
*7, mode.

AE—H T TE, RN T— RERE2ENL T —
2 b B— ROWPRTBIES &5 0 BIR L £, % .
R AE—D « 7o T OBEE— FIZ LY . 8L 0x0: Single-cell mode (default for

) MAX98388).

SPK_AMP_MODE 3 SPK | SAUHPVDDOHIFFLIHILIE 7 U £, MAX98388D 0x1: Two ce)ll/boosted mode (default for
< AR x1: Two- u
T 7 MIlkENL - FT—K (ZZTIET 740 ME MAX98389).

ELTRLTWET) T, MAX98389DF 7 /L b ik
R S N G

0x00: Single-cell mode: 0.75Vgys (—3dB)
Two-cell mode: 1.50Vyys (+3dB)

0x01: Single-cell mode: 1.06Vrms (0dB)
A=« Fx RN T T (EAT) ok — | Two-cellmode: 2.11Vrys (+6dB)

I HNEBEL L (Vo) & ENMEETE C#E L E | 0x02: Single-cell Mode: 1.50Vrys (+3dB)
T, BRECRTHE—7 HAEEL~LE, 8IRT | Two-cell mode: 2.99Vrys (+9dB)
SPK_GAIN 2:0 | SPK | 2AE— « 7 7EfEE— K (SPK_AMP_MODE) | 0x03: Single-cell Mode: 2.11Vgrys (+6dB)
WRGFELET, dBOMHIE, RX—R T A4 TDAE— | Two-cell mode: 4.22Vyys (+12dB)

7« SADACD 7 VA — V) b~ 1T B 5 | 0x04: Single-cell Mode: 2.99Viys (+9dB)
0.5dBVZHHEL LT2s A T, Two-cell mode: 5.96Vrys (+15dB)

0x05: Single-cell Mode: 4.22Vyys (+12dB)
Two-cell mode: 8.41Vyys (+18dB)
0x06-0x07: Reserved

AE—H - 72T SSMDEEE (0x2093)

BIT 7 6 5 4 3 2 1 0
. , SPK_AMP_
Field - - - - - SPK_AMP_SSM_MOD][1:0] SSM_EN
Reset - - - - - 0b00 Obl
Access Type - - - - - Write, Read Write, Read
EybkIs—ILK Ewv k| RES B Fo—§
0x0: +1.5%
A= T N 7 POy i 1 £3.09
SPK AMP SSM MOD 21 SPK T« T T DAY T AEHETL A RIRL | 0x1: £3.0%
_ _ _ 3, 0x2: +4.5%
0x3: +6.0%
AE—H - T T DA S KR A A : SSM disabled.
SPK AMP SSM EN 0 SPK H T T DAY N T AEBET A AL | 0x0: SSM disabled
= £7, 0x1: SSM enabled.

AE—=H-F7roTIDITyY - L— Ml (0x2094)

BIT 7 6 5 4 3 2 1 0
Field - - - - SPK_AMP_FALL SR[1:0] SPK_AMP_RISE_SR[1:0]
Reset - - - - 0x3 0x3
Access Type - - - - Write, Read Write, Read
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MAX98388/MAX98389

VEESLUVITF0 070 MRERNE

TFTORIWANDHRT T

L— Il

EvybTa—ILF Ew k| RES B Fa—F
0x0: Normal slew rate.
AbE—H - TUTITE LR DAL — - 1: R 1 .
SPK AMP FALL SR 39 SPK 77/# T RBTAN TN D R) 0x edgced slew rate
— - - L — Rl 0x2: Maximum slew rate.
0x3: Increased slew rate.
0x0: Normal slew rate.
—h e T U TR HMERY T DAL — - : :
SPK_AMP RISE, SR 10 SPK A —H « TUTIZBIFDHILENR YTy DR 0x1: Reduced slew rate

0x2: Maximum slew rate.
0x3: Increased slew rate.

RAE=H - FxoRILDEVY - 74X - £ F—T )L (0x209E)

BIT 7 6 5 4 3 2 1 0
, SPK_PINK
Field - - - - - B a NOISE_EN
Reset - - - - - - - 0b0
Access Type - - - - - - - Write, Read
EvyrI4—ILF Ewv k| RES ExEA Fa—Fk

A=« Fx RN %E, (DINDOLDOAST—X D

Rbvic) NETERShiZE Y2 « VA X% (T2

T4 TIREERRD) AT D RO ICHRELET, 2D

E—RE, V7 hU=T - Uyry MU UREN DK . . .

AN N N o .. | 0x0: Pink noise output mode disabled (normal
A A /B —F . HeHE :

SPK_PINK_NOISE_EN o | En | THTRIEAMET DREADY, AST=T TR | o bion),

~DERBIEIC, ARy b2 rvy”27 (BCLK) &
ZJL—xh+2snuvy2Z (LRCLK) ZX4ELLET, 7
IT A TIRETHEMET DL, syl BT 4 AT—
TICTDBZENARET, 7oA 7 « /A4 X%
F Ukt £,

0x1: Pink noise output mode enabled.

AE—=D - FroRLBEUVTYT - 4 2r—T I (0x209F)

BIT 7 6 5 4 3 2 1 0
Field - - - - - - - SPK_EN
Reset - - - - - - - 0b0
Access Type - - - - - - - Write, Read
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MAX98388/MAX98389 VIRRE LUV T I 70 MRENE
—_ N
TORIWANDRT T
EvybTa—ILF Ew k| RES B Fa—K
AE—=R T T+ Fx R - A X—T e /AT | 0x0: Speaker amplifier channel disabled
SPK EN 0 RETHE, Tu—rL e £ x—=T V% b LT | (Regardless of global enable setting).
- BN DOTHAE =N - 77« F¥ U RILHA F— | 0x1: Speaker amplifier channel enabled
TR £97, (When global enable is also set).
IV7—% DSP O#Ifl (0x20A0)
BIT 7 6 5 4 3 2 1 0
Fiold B - B IVFB DITH | IVFB I INV | IVFB_V_ IN | IVFB I DC | IVFB_V_DC
_EN ERT EN VERT_EN BLK EN BLK EN
Reset — - - 0bl 0b0 0b0 0b0 0b0
Access Type - - - Write, Read Write, Read Write, Read Write, Read Write, Read
EvybTas—ILF Ew k| RES B Ta—F
INT—# « Fx U 3VICT 4 E2EHATH0E 57 | 0x0: Dither disabled.
IVFB DITH EN 4 IVFB .
- - FERLET, 0x1: Dither enabled.
e N . 0x0: Ch: li t inverted.
IVFB_I INVERT_EN 3 IVFB | BHREF v v %% KE S B, X anne %s TIO inverte
0x1: Channel is inverted.
- 0x0: Ch: li t inverted.
IVFB_V_INVERT_EN 2 | IVFB| BEREF v U RV ERKESEET, x0: Channe 1S notmve ed
0x1: Channel is inverted.
BERFET Y XL TDCT 2y X2« 7 40L& % | 0x0: DC blocker disabled.
IVFB I DCBLK EN 1 IVFB s N
- - A X=T N LET, 0x1: DC blocker enabled.
BEERBET Y XNV TDCT 2y X2« 7 40L& % | 0x0: DC blocker disabled.
IVFB V DCBLK EN 0 IVFB N N
- - A X=T N LET, 0x1: DC blocker enabled.
IVF—%4%—TIL (0x20A7)
BIT 7 6 5 4 3 2 1 0
Field - - - - - - IVFB 1 EN | IVFB V_EN
Reset - - - - - - 0b0 0b0
Access Type - - - - - - Write, Read Write, Read
EvybI1—LE Ev k| RES Bl Ta—k

IVFB I EN

A E— W ERBRHBADCTF ¥ > X E A F—T W LE
T, 2Oy FENIHRELESBA. T A&T 7
T4 7k (EN=1) &7 2 & EIRBRHADCT ¥ > =%
JVINRT —T v S LET,

0x0: Current sense ADC channel is disabled.
0x1: Current sense ADC channel is enabled.
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MAX98388/MAX98389

VEESLUVITF0 070 MRERNE

TFTORIWANDHRT T

T4 7K (EN=1) 1272 B EFRT ¥ RN
NU—T w7 LET,

EvybIas—IL K Ewv k| RES SR Fo—p
A=A OBEIFIRET ¥ 3 NVEA X —T NI LFE
IVEB V EN 0 B T, 2Oy MENUIRELTSGA, 78 A% 7 7 | 0x0: Voltage feedback channel is disabled.

0x1: Voltage feedback channel is enabled.

TS 7 MREALCHORL Yy 3)LF (0x20E0)

BIT 7 6 5 4 3 2 1 0
Field - - - - ALC TH[3:0]
Reset - - - - 0x4
Access Type - - - - Write, Read
EvybrIZa—ILE Ewv k| RES B Fa—F
0x0: 3.625V / 7.25V
0x1: 3.550V / 7.10V
0x2: 3.475V / 6.95V
7797 U NALCOPVDDY. RV EEAL v a | 0x3: 3.400V / 6.80V
NWE (THy7 - A yia ) Z#RLUET, 8 | 0x4:3.325V/6.65V
NI 5 2 v — 7 7 v 7 T — F | 0x5:3.250V /6.50V
(SPK_AMP_MODE) &V, ALy a/b RREE | 0x6:3.175V / 6.35V
AT S . VLY L AL vl 1 Raka .
ALC_TH 30 | ALc T A ARELLET v ¥ a/b RRE | 0x7:3.100V / 6.20V

lOAT 7« A XL, 1|V - E— R TIEXT5mV,

2B/ s = RKEHITT—A b « T— FTIE150mV &
w0 ET,

Tr—<v h:1lEL - EF—FRDODAL v a/)LK 2%
WNEIFT—A B - EF—FRDAL Y a/L R,

0x8: 3.025V / 6.05V
0x9: 2.950V / 5.90V
0xA: 2.875V /5.75V
0xB: 2.800V / 5.60V
0xC: 2.725V / 5.45V
0xD: 2.650V / 5.30V
0xE: 2.575V /5.15V
0xF: 2.500V / 5.00V

TS5H 79 MEEALCDL— + (0x20E1)

BIT

7

6 5 4 3

2 1 0

Field

ALC_ATK_RATE[3:0]

ALC_RLS_RATE[3:0]

Reset

0x2

0x0

Access Type

Write, Read

Write, Read

EvbrI4—ILE

Ev b

RES

B2E

Ta—F

ALC_ATK_RATE

7:4

ALC

ALCOT ¥ w7 « bL— hEBIRLET,

0x0: Instant

0x1: 10ps / dB
0x2: 20us / dB
0x3:40ps / dB
0x4: 80us / dB
0x5: 160pus / dB
0x6: 320us / dB
0x7: 640us / dB
0x8: 1.28ms / dB
0x9: 2.56ms / dB
0xA: 5.12ms / dB
0xB: 10.24ms / dB
0xC: 20.48ms / dB
0xD: 40.96ms / dB
0xE: 81.92ms / dB
OxF: 163.84ms / dB
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MAX98388/MAX98389 VIRES VT 07 MRERNRE
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EvybTa—ILF Ew k| RES B Fa—K
0x0: 20us / dB
0x1:40ps / dB

0x2: 80us / dB

0x3: 160us / dB
0x4: 320us / dB
0x5: 640us / dB
0x6: 1.28ms / dB
0x7:2.56ms / dB
0x8:5.12ms / dB
0x9: 10.24ms / dB
0xA: 20.48ms / dB
0xB: 40.96ms / dB
0xC: 81.92ms / dB
0xD: 163.84ms / dB
O0xE: 327.68ms / dB
0xF: 655.36ms / dB

ALC_RLS RATE 3:0 | ALC | ALCOY U —R » L— R & RN L £,

TS5H07 MREE ALC D= (0x20E2)
BIT 7 6 5 4 3 2 1 0

Field - - - - ALC_MAX_ATTEN[3:0]

Reset - - - - 0x6

Access Type - - - - Write, Read

EvybkIs—ILK Ewv k| RES Bl Fo_p
0x0: 0dBFS
0x1: —1dBFS
0x2: —2dBFS
0x3: —3dBFS
0x4: —4dBFS
0x5: —5dBFS
0x6: —6dBFS
0x7: —7dBFS
0x8: —8dBFS
0x9: —9dBFS
0xA: —10dBFS
0xB: —11dBFS
0xC: —12dBFS
0xD: —13dBFS
0xE: —14dBFS
O0xF: —15dBFS

ALC_MAX_ATTEN 3:0 | ALC | ALCT ¥ v 7 DI RKIBREZ IR L 4,

TSHo7 Y9 FREEALC D) 1J—X (0x20E3)

BIT 7 6 5 4 3 2 1 0
Field - - - - - ALC_RLS DBT[2:0]
Reset - - - - - 0b010
Access Type - - - - - Write, Read
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MAX98388/MAX98389 VIRES VT 07 MRERNRE
TFTORIWANDHRT T

EvybTa—ILF Ew k| RES Bt Fo—k
0x0: 0.01ms

0x1: 0.1ms

0x2: 1ms

0x3: 10ms

0x4: 100ms

0x5: 250ms

0x6: 500ms

0x7: Infinite Hold

ALC RLS DBT 2:0 | ALC | ALCY VU —R D317 2 ARKIEIERI 25840 U £ 3,

TS5H5VF7H FMEEALCOHS 12—+ (0x20E4)

BIT 7 6 5 4 3 2 1 0
ALC_UNMU
) = ALC_MUTE . ALC_MUTE
Field - - TEjégMPﬁ "RAMP EN ALC_MUTE_DELAY[2:0] BN
Reset - - Obl 0bl 0b001 Obl
Access Type - - Write, Read Write, Read Write, Read Write, Read
EvybTas—ILF Ew k| RES Bt Fo—k

ALCR = — MEBREBOEEZ 72 HMELET, | 0x0: ALC does not ramp the volume level
ALCR =— MEBRZ 72 AL L72%4A. I =— b | when unmuting.

FRERD Z 77 F1Z20us/dBO Y Y —RZ « L— R~ | 0x1: ALC ramps the volume level when
EHInET, unmuting.

ALCR =2 — FERBICERT V2T 2708 5 7% | 0x0: ALC does not ramp the volume level
BIRLET, ALCI=2— b+ 72 H2L L7 | when muting.

ALC_UNMUTE _RAMP_EN 5 ALC

ALC MUTE RAMP_EN 4 ALC - = N
- = - Ay 2= DT T E T NZ20ps/ABOT X 7+ | 0x1: ALC ramps the volume level when
L— RBMER SN ET, muting.
0x0: 0.01ms
0x1: 0.05ms
0x2: 0.1ms
ALCR = —h (ML LIZGE) OBt E TORMER | 0x3:0.5ms
ALC MUTE DELAY 3:1 ALC .
- - Mz L £, 0x4: 1ms
0x5: 5ms
0x6: 25ms
0x7: 250ms
SZABE—F . VHENE I a— NTED .
ALC_MUTE_EN 0 ALc | ALE n e FrrFNzIa—hbTE50E D | 0x0: ALC cannot mute the speaker channel.

MEIERLET, 0x1: ALC can mute the speaker channel.

TS5 77 MEE ALC OER#MEE') ') —R (0x20EE)

BIT 7 6 5 4 3 2 1 0
. ALC RLS T
Fiel - - - - - - - - -
ield GR
Reset - - - - - - - 0b0
Access Type - - - - - - - Write Only
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TOAIWNANDHRT T
EvybTa—ILF Ew k| RES Bt Fo—k
| 0x0: Self-clearing and always read back as '0".
MERRikioE (AchRLSTDBT) EHEPCLIHEIZ. 7 | ox1: If infinite hold is enabled, write a 'l' to
ALC_RLS_TGR 0 - | FUr T U FALCOERMEL I 2— F&FETY U— | begin the release phase. This has no effect if

AT DHOIEHALET,

it is attempted while PVDD is still below the
ALC threshold.

TS5 7 FMRE ALC 1 *—TJL (0x20EF)
BIT 7 6 5 4 3 2 1 0
Field - - - - - - - ALC_EN
Reset - - - - - - - 0b0
Access Type - - - - - - - Write, Read
EvbrI1s—ILF Ewv k| RES Bl Fa—F
S Sy % A 3 . is di
ALC EN 0 N | 77 T T U MEEALCOF 2L, AR L E | 0: ALC is disabled.
- 7 1: ALC is enabled.
BB HEES0EE (0x210E)
BIT 7 6 5 4 3 2 1 0
CLOCK_AU THERM_AU | PVDD _UVL
Field - - - - TORESTAR OVYC —ENETR TORESTAR O_AUTORE
T EN - T EN START EN
Reset - - - - 0b0 0b0 0b0 0b0
Access Type - - - - Write, Read Write, Read Write, Read Write, Read
EvybkI4—ILF Ewv k| RES BTl Ta—Fk
_ = = s . ~ | 0x0: Device does not automatically restart
Iy« FT=H c TT =TT NAANT 4 A —7T S : .
24 .- . ft lid bit clock (BCLK lied.
vz y x1: Device au y
EEMHMET S0 DEHE LT valid bit clock (BCLK) is reapplied.
0x0: Overcurrent recovery is in manual retry
OVCZ 4 —/L MNIRE#ZIZA B —F - 7o 7% HBIWIZ | mode.
OVC_RETRY_EN 2 EN N N s = P . .
- - BAR—TNTH0E I ERIEILET, 0x1: Overcurrent recover is in automatic retry
mode.
THERM AUTORESTART FARE R — b s Sy AP LD EE LT ?Iic;)&eThermal shutdown recovery is in manual
— - 1 EN | Bf, T/ AREBBNCT 77 ¢ THREBICRE D0 LD i .
EN - 0x1: Thermal shutdown recovery is in auto
el L ES, mode
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EvybTa—ILF Ew k| RES Bt Fo—k
PVDDZAUVLOA X B EIHE L 72HE, 7 /34 2723 | 0: PVDD UVLO recovery is in manual mode.
0 EN | HEVWICT 77 4 ZIRBBIZR 2708 5 & Hl# L E | 1: PVDD UVLO recovery is in automatic

PVDD_UVLO_AUTOREST
ART EN

7 mode.
Ja—n\)L - 4 F—T I (0x210F)
BIT 7 6 5 4 3 2 1 0
Field - - - - - - - EN
Reset - - - - - - - 0b0
Write, Read,
Access Type - - - - - - - Ext
EvybtIs—ILK Ewv k| RES BTL Ta—FK
BTy 7 BT A AT VELEA X—T ML, 0: Device powered down
EN 0 | - |PCAY S —Ta—RLHEL VAL IR £ T | [V PRSI
Vv EUEy FLET, - evice enabied.
1JES 3> ID (0x22FF)
BIT 7 6 5 4 3 2 1 0
Field REV_ID[7:0]
Reset 0x41
Access Type Read Only
EvybtIs—ILK Ewv k| RES BIL Ta—FK
' FRALZADY BV g, FAL ADN— R = T i Devi i
REV_ID 7:0 - S LT EESET 0x41: Device revision number.
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MAX98388/MAX98389

RERMGT TV Tr—2 a vER

VEESLUVITF0 070 MRERNE

—

-

CHEIWAIDHBTUT

1.8V 23VT0 10V
T T 1
> 1560 I 1uF I o.mFI = 10pF
J
VDD PVDD PVDD
;ST T S /ST T S
26 ) +v ' ¢ ™Mo ADPRN \
: COhIITCROL i > o ! HARDWARE |
\ BUS - scL HW_EN - CONTROLS )
e - B S, -
csTTTEEETS N
A — ! BCLK MAX98388 ic. [
| ' MAX98389
HE el VR— ! LRCLK
| AUDIO BUS | jommmm - .
2Q/TDM)  ceooeeeee rF.  "T"TYfo0N " "o L \
! (2S/TDM) : DIN OUTP ! SPEAKER |
' - DOUT OUTN — LOAD )
| - e -
GND PGND
1 1
I (GROUND I
——  PLANE) =
>
F—5—1E&#

PART NUMBER TEMP RANGE PIN-PACKAGE
MAX98388EWE+ —40°C to +85°C 16 WLP
MAXO98388EWE+T —40°C to +85°C 16 WLP
MAX98389EWE+ —40°C to +85°C 16 WLP
MAX98389EWE+T —40°C to +85°C 16 WLP

+# (Pb) 7YV — RoHS DN 5r— 2T 5 = & F3 L F T,

T=7r—7&Y—1,

F v TR#

Z'mt A : BiCMOS
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MAX98388/MAX98389 VIRES VT 07 MRERNRE

TORIWAADKT T

WET B
kR #& HETH S5 BA WETR—
0 3/23 TR ADTZDD Y J— R -

7HOY - FAL R, BT AEENERCEETE 20 THAC LML TLETS, ZOBEOFAELT. H20
ANAL FFIFI & - TE LB ESEORH O OMOEHOEECE L T—IOREEEVERA. £, 7FOY - 7131 £XHOIH

FIHHOEFIOEAZATHFZFIBTHNICHET S0 TEHY FtA, R, FPERCEESASBEA/HYFT. Kif
DEVICES EMOBEERS S UBRERE, ThENOFREEDMETY . XAKEREME REVISION AAEVEENH Y FT . RHFONEIZD
VT, EEERE CSREEL,
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