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B ERKER

VDD GND oo —0.3V~+6V OUTP 7% OUTN IZHE#E LTV D BERT oo, HE
DVDDIO~GND ..o -03V~22V G ES) (Ta=+70°C) WLP (+70°C % 5 &

SW_DAT, SW_CLK~GND ................. . —0.3V~Vpyppio + 0.3V 13.7mMW/C TT A L =T 4 V7)) v 1096mW

OUTP, OUTN, EN, ADDR~GND .............. —0.3V~Vpp+ 0.3V B VEIRRE &P ... —40°C~+85°C
OUTP %£721% OUTN 7% GND £ 721% PRAF IR BE HPH —65°C~+150°C
VoD IZEEAG L TUNDBERT e HLfE INVAZRVBREEE (U 7 07=) e +260°C

LAEDRESIRATERS IR D X P L REW R S ETNA RIZIAABI WG E GRS ERHVET, ZHEDHIEIETR L REEDHZFEDE D TH Y, ZDIRDEIFE 2 > a2 AT 5
BUEMELL L TN APIEFACIET S 2 & FET S b D TIZD ) F WA TNA &R RATERSRIEIZ [ & TN XD E G2 T

Ry r—DER
9 WLP
Package code WI1S1+1
Outline Number 21-100615A
Land Pattern Number Refer to Application Note 1891
THERMAL RESISTANCE, FOUR-LAYER BOARD
Junction to Ambient (6;4) 49°C/W
Junction to Case (0;c) N/A

BNy r—UHERET R e X2 —2 (Z7y N FY R IZBI L TIE, www.maximintegrated.com/packages CHERR L TL 7280,
Nyr—=y - a—Ro T+ . =] [ZRoHSHINRGLO A Z R LET, Ny r—VREITRR KRB SN RINTWDLERH
D EFTH. MEE RoHS RO S FTREY DNy = DIZ O TR L THVET,

Ry =Y OFMEHUIT. JEDEC #ik JESD51-7 ([CRLHD AT 4 @R A L TROIZ b DT, Ny r—T 0BT 2 B EHHED
FEAZ DWW T, www.maxim-ic.com/thermal-tutorial ZZ M L T 72 &V,

ER R

(Vbp = 5V, Vpvopio = 1.8V (MAX98363C/D) . Voo = OV, Zspk = c© (OUTP & OUTN ®Df#]) . SPK_GAIN = +12dB, AC JEHrikig =
20Hz~20kHz, fs=48kHz, Ta=Tun~Tumax. FHIFEEDRWVRYD AERAEIL Ta = +25°C TOfE) (Note 1)

PARAMETER | symBoL | CONDITIONS | MIN TYP MAX | UNITS

POWER SUPPLIES
DVDDIO Power-
Supply Voltage Range Vbvbbio MAX98363C/D, guaranteed by PSRR test 1.7 1.9 A\
Vpp Undervoltage
Lockout Voo uvio 1.7 2.2 2.4 \Y
Vpp Power-Supply
Voltage Range Vop Guaranteed by PSRR test 2.5 55 \%
DVDDIO Output Vovobio o | MAX98363A/B, Vpp = 2.5V to 5.5V 1.76 1.87 v
Voltage -
POWER CONSUMPTION

Ta= +25°C, Vb = 37V, V[)v[)[)[o = 1.8V, 93 11

MAX98363C/D )
Total Quiescent Power Po T, = +25°C, MAX98363C/D 12.3 14 mw
Consumption

Ta=+25°C, MAX98363A/B 18.4 21

Ta=+25°C, Vpp = 3.7V, MAX98363A/B 13 15
Vpp Quiescent Current I vop Ta =+25°C, MAX98363C/D 1.8 2 mA

analog.com.jp Analog Devices | 7
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BERMEE (&Z)
(Vpp = 5V, Vpyopio = 1.8V (MAX98363C/D) . Voo = 0V, Zspk = 0 (OUTP & OUTN ®f#]) . SPK_GAIN = +12dB, AC JI‘E#IE =
20Hz~20kHz, fs=48kHz, Ta=Tun~Tuax. FHIFEEDRVRY RFEIL Ta = +25°C TOME)  (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Bl\l]rgstlo Quiescent I bvobio Ta = +25°C, MAX98363C/D 1.9 2.2 mA
Vpp Software Shutdown I EN=1.8V, T, =+25°C, SW_CLK toggling, 15 21 A
Supply Current VDD_SHDN.SW | \NTAX98363C/D K
DVDDIO Software I ] EN = 1.8V, DVDDIO = 1.8V, T, = +25°C, 315 375 A
Shutdown Current DVDDIOSHDNSW | QW CLK toggling, MAX98363C/D i
Vb Software Shutdown EN= 1.8V, T4 =+25°C, all SW pins at 0V,

Supply Current Ivpp_supn_sw MAX98363A/B 220 260 HA
Vpp Hardware _ _ o
Shutdown Current lVDDfSHDNfHW EN = OV, TA =+25°C 0.4 1 }J.A
DVDDIO Hardware _ — °
Shutdown Current Ipvobio suon pw | EN =0V, T, =+25°C, MAX98363C/D 0.014 1 pA
THERMAL PROTECTION
Thermal Shutdown 150 oC
Temperature
Thermal Shutdown 18 oC
Recovery Hysteresis
TURN-ON/OFF TIME
Time from software shutdown to full-gain audio 15 17
. out, volume ramping disabled, fs = 48kHz ' ’
Turn-On Time ton - - - ms
Time from software shutdown to full-gain audio 5 6.2
out, volume ramping enabled '
Turn-Off Time torr Time from full-gain audio out to mute 0.1 ms
CLASS D AMPLIFIER
Output Offset Voltage Vos Ta=+25°C -1 +0.1 +1 mV
Peak voltage, A-weighted, 32 samples per
second, digital silence used for input signal, %
Zspx = 8Q + 33uH or 4Q + 33uH, into software
. shutdown
Click-and-Pop Level Kcp - dBV
Peak voltage, A-weighted, 32 samples per
second, digital silence used for input signal, 71
Zspx = 8Q + 33uH or 4Q + 33pH, out of software
shutdown

analog.com.jp
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(Vbp = 5V, Vpvopio = 1.8V (MAX98363C/D) . Venp = OV, Zspk = © (OUTP & OUTN Df#]) . SPK_GAIN = +12dB. AC J{IEHr kg =
20Hz~20kHz, fs=48kHz, Ta=Tun~Tmax. FHIIEEDRNR Y ARFEEIL Ta =+25°C TOfE)  (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Ta =+25°C, digital silence used for input signal, 66 33
Zspg = 0, DC, Vop =2.5Vto 5.5V
Ta =+25°C, digital silence used for input signal,
Zspk = 8Q + 33uH or 4Q + 33uH, f=217Hz, 82
Power-Supply Rejection PSRR 200mVee ripp 1'6 - - - - dB
Ratio S Ta = +25°C, digital silence used for input signal,
Zspk = 8Q + 33uH or 4Q + 33pH, f= 1kHz, 82
200mVypp ripple
Ta = +25°C, digital silence used for input signal,
Zspx = 8Q + 33uH or 4Q + 33pH, f= 10kHz, 65
200mVypp ripple
Ta =+25°C, digital silence used for input signal,
Zspx = 90, DC, Vpyppio = 1.7V to 1.9V, 95 100
MAX98363C/D
Ta =+25°C, digital silence used for input signal,
Zspk = 8Q + 33uH or 4Q + 33uH, f=217Hz, 100
DVDDIO .
Power-Supply PSRR 100mVpp rlppl.e,'MA?(98363C/D : : dB
Rejection Ratio Ta =+25°C, digital silence used for input signal,
Zspk = 8Q + 33uH or 4Q + 33uH, f= 1kHz, 100
100mVypp ripple, MAX98363C/D
Ta = +25°C, digital silence used for input signal,
Zspk = 8Q + 33uH or 4Q + 33uH, f= 10kHz, 99
100mVpp ripple, MAX98363C/D
THD+N < 10%, Zsp = 4Q + 33uH 3.2
THD+N < 10%, Zgpx = 8Q + 33uH 1.8
THD+N < 10%, Zgpx = 8Q + 33puH, Vpp=3.7V 0.93
Output Power Pour w
THD+N < 1%, Zgpx = 4Q + 33uH 2.5
THD+N < 1%, Zgpk = 8Q + 33uH 1.4
THD+N < 1%, Zgpx = 8Q + 33uH, Vpp =3.7V 0.77
f= lkHZ, POUT = IW, TA = +25°C,
. 0.024
Total Harmonic THD+N Zspk =4Q +33uH o
. . . ()
Distortion + Noise f=1kHz, Poyr = 0.7W, T, =+25°C, 0.014 0.028
ZSPK =8Q + 33]J.H ’ ’
A-weighted, Zgpk = 8Q + 33uH, —60dB 1kHz
Dynamic Range DR output signal, normalized to full-scale (THD+N = 108.5 dB
1%), 24- or 32-bit data
Output Noise end A-weighted, 24-bit or 32-bit data 12.8 LVrms

analog.com.jp Analog Devices | 9
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(Vpp = 5V, Vpyopio = 1.8V (MAX98363C/D) . Voo = 0V, Zspk = 0 (OUTP & OUTN ®f#]) . SPK_GAIN = +12dB, AC JI‘E#IE =

INR TR FIEDFLY SoundWire Xt ity

D#7>7

20Hz~20kHz, fs=48kHz, Ta=Tun~Tuax. FHIFEED LV IRY RFEAHIL Ta = +25°C TOfE)  (Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

SPK_GAIN = 0x5 (+12dB) 11.4 12 12.6
Gain (Relative to a SPK_GAIN = 0x4 (+9dB) 8.4 9 9.6
0.49dBV Reference Av SPK_GAIN = 0x3 (+6dB) 5.4 6 6.6 dB
Level) SPK_GAIN = 0x2 (+3dB) 24 3 3.6

SPK_GAIN = 0x0 (—3dB) -3.6 -3 2.4
Output Current Limit Tim 2.15 2.6 A
Output Current Limit
Autgrestart Time 20 ms
Efficiency n Zspx = 8Q + 33uH, THD+N = 10%, f= 1kHz 92 %
Frequency Response -0.2 +0.3 dB
grlzf]i g} CSyW‘tChmg fow 285 300 315 kHz
Spread-Spectrum fisw Vpp=2.5V 10 5.5V +4 kHz
Bandwidth
8;‘%?5;;%26 Rox PMOS + NMOS (Full H-Bridge), T, = +25°C 345 mQ
Max_imum Device-to- Output phase shift between multiple devices from 15 deg
Device Phase Error 20Hz to 20kHz across all sample rates
Resisance R 32 0
DAC DIGITAL FILTER (fs < 50kHz)
Passband forp Ripple < &p 0.452 x fs Hy

Droop < 3dB 0.457 x fg
Passband Ripple Sp f < fpLp, referenced to signal level at 1kHz -0.1 +0.1 dB
Stopband fsip Attenuation > dg 0.49 x fg Hz
Stopband Attenuation Os > fgp 75 dB
Group Delay f=fprp 9.5 samples
DAC DIGITAL FILTERS/AUDIO MODE FOR LOWPASS FILTER (fs > 50kHz)

forp Ripple < dp, 88.2kHz < f5 < 96kHz 0.227 x fs

Droop < 3dB, 88.2kHz < fs < 96kHz 0.314 x fg

Passband : Hz
forp Ripple < dp, 176.4kHz < fs < 192kHz 0.1135 x fg
Droop < —3dB cutoff, 176.4kHz < fs < 192kHz 0.232 x fy

analog.com.jp
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INR TR FIEDFLY SoundWire Xt ity
D#7>7

(Vbp = 5V, Vpyopo = 1.8V (MAX98363C/D) . Voo = 0V, Zspk = c© (OUTP & OUTN ®Off]) . SPK_GAIN = +12dB, AC il E#HIkiE

20Hz~20kHz, fs=48kHz. Ta=Tumw~Twmax. FFZFEE DR RY (REHIL Ta =+25°C TDfE) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Passband Ripple Op f < fprp, referenced to signal level at 1kHz -0.25 +0.25 dB
Stopband fsip Attenuation > dg 0.495 x fg Hz
Stopband Attenuation Ss f<fgp 75 dB
DAC DIGITAL FILTERS/DIGITAL DC BLOCKING FILTER
DC Attenuation 80 dB

. . For f; = 8kHz, 16kHz, 32kHz, 48kHz, 96kHz and
DC Blocking Filter 192kH. 1.872
fc Z Hz
—3dB Cutoff Frequency
For f; = 44.1kHz, 88.2kHz 1.72
EN PIN SPECIFICATIONS
Input High Voltage Vi EN 1.0 A\
Input Low Voltage Vi EN 0.24 A\
Input Hysteresis Viuys EN 34 mV
EN Leakage Current Ien kG -1 +1 pA
ADDR PIN COMPARATOR TRIP POINTS
V_ADDR TRI | Unique ID = 0x0 (MAX98363A/C), 0x5
Connect to GND m (MAX98363B/D) 0 0.1 x VDD v
V_ADDR_TRI | Unique ID = 0x1 (MAX98363A/B), 0x6
Float Pl (MAX98363C/D) 0.4 x VDD 0.6 x VDD A\
V_ADDR TRI | Unique ID = 0x2 (MAX98363A/B), 0x7
Connected to Vpp P (MAX98363C/D) 0.9 x VDD VDD \%
V_ADDR TRI | Unique ID = 0x3 (MAX98363A/B), 0x8
100kQ to Vpp P4 (MAX98363C/D) 0.65 x VDD 0.85 x VDD \%
V_ADDR_TRI | Unique ID = 0x4 (MAX98363A/B), 0x9
100kQ to GND s (MAX98363C/D) 0.15 x VDD 0.35 x VDD \%
Input Leakage Current 1IH, IIL Vappr = 0V, Vpp = 5.5V, T =+25°C -1 +1 LA
DIGITAL I/O CHARACTERISTICS / SoundWire INTERFACE (SW_CLK, SW_DAT)
Clock Input Threshold | p 0 0.5 x 0.65 x
for Rising (Positive) Y v v A"
Edges DVDDIO DVDDIO
Clock Input Threshold 1y, 1y o 0.35 0.5 x
for Falling (Negative) T ves v v A\
Edges DVDDIO DVDDIO
Clock Threshold V_Hys_Clock 0.10 x
Hysteresis _1v8 (Note 2) Vbvppio v
Data Input—Voltage V_IHmin_Data 0.65 x v
High _1V8 Vbvppio
Data Input—Voltage V_ILmax_Data 0.35 x v
Low _1V8 Vbvopio

analog.com.jp
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MAX98363

EANEE (WE)

INR TR FIEDFLY SoundWire Xt ity

D#7>7

(Vbp = 5V, Vpyopo = 1.8V (MAX98363C/D) . Voo = 0V, Zspk = c© (OUTP & OUTN ®Off]) . SPK_GAIN = +12dB, AC il E#HIkiE

20Hz~20kHz, fs=48kHz, Ta=Twmn~Tmax. FFHIFEED 2R D REEIT Ta =+25°C TOfE) (Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Data Input—Hysteresis V_Hys_Data_ (Note 2) 0.10 % \%
1V8 Vbvbpio
Input Leakage Current -3 +3 LA
Maximum Input
Capacitance Civ 3 pF
Data Output—Voltage V_OH Data 0.65 x v
High 1V8 Vbvppio
Data Output—Voltage V_OL Data_ 0.35 x v
Low 1V8 Vbvpbio
DIGITAL I/O CHARACTERISTICS / SoundWire INTERFACE TIMING CHARACTERISTICS
SoundWire Clock £ Clock 127 MHz
Frequency -
SoundWire Clock Input o
Duty Cycle DC _In_Clock 45 55 %
SlewTime_ Ctrl = 0x00 & 0x01, 33
tr = 0.2 X Vpyppio t0 0.8 X Vpyppio )
. t Slew Data | SlewTime Ctrl = 0x2,
Data Output Slew Time 1v8 fr =02 X Vovooio 10 0.8 X Voypoio 5.6 ns
SlewTime_Ctrl = 0x3, 103
tr = 0.2 X Vpvppio t0 0.8 X Vpyppio )
Minimum Data Input t_ISetup_min_ 0 n
Setup Time Data_1V8 s
Minimum Data Input t IHold min_ 4 s
Hold Time Data_1V8
Data Output Disable t DZ Data_ 4 i
Time 1V8 s
D_ata Output Enable ¢ 7D Data 79 s
Time - =
Minimum Time for
Data Output to Remain t OH_Data 6.7 ns
Stable
Clock Edge to Valid
Data Output t OV_Data 10pF < Cgus pata < 60pF 27.6 ns
Clock Edge to Valid
Data Output tﬁOVﬁData IOpF < CBUSfDATA < IOOpF 31.6 ns

Note 1 :
FHNTWVET,
Note 2 :
A,

analog.com.jp
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MAX98363 INITAR FIEDE L SoundWire Xt it
D77

t_ISetup_min_Data_1V8 |
< >

t_IHold_min_Data

A
\

Max V_IHmin_Data_1V8 —_
DATA INPUT

Min V_ILmax_Data_1V8

— —

MAXV_TP_Clock V8 — — — — — — — — — — — — — — -—
MINV_TP_Clock 1V8 — — — — — — — — — — — — — —

CLOCK INPUT RISING
(POSITIVE) EDGE

CLOCK INPUT FALLING
(NEGATIVE) EDGE

MAX V_TN_Clock 1V8 — — — — — — — — — — — — — —
MINV_TN Clock V8 — — — — — — — — — — — — — — — —

1. SoundWire AN R A = VT

analog.com.jp Analog Devices | 13
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MAX98363

INR TR FIEDFLY SoundWire Xt ity
D#7>7

MINV_OH Data 1V8 — — — — — — — — — — — / s / _____ 3\
| | |
DATA INPUT L | t OH_Data

| |
MAXV OL Data V8 — — — — — — — — — — — \ L _\ _____

MAXV_TP_Clock_1V8 — — —
MIN V_TP_Clock_1V8 — — —

CLOCK INPUT

CLOCK INPUT
(ALTERNATIVE)

t ZD_Data

t OV_Data

»
\

MAX V_TN_Clock_1V8 — — —

MIN V_TP_Clock_1V8 — — —

MAX V_TN_Clock_1V8 — — —
MIN V_TN_Clock_1V8 — — — —

analog.com.jp
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MAX98363 INITAR FIEDE L SoundWire Xt it

D#k7>7
REDERE

(Vvpp = 5V, Vpvopio = 1.8V (MAX98363C/D) . Vanp = 0V, Zspk = o0 (OUTP & OUTN ®ff]) . SPK_GAIN = +12dB, AC HIEH8iE =
20Hz~20kHz, Ta=Tuw~Tmax. fs=48kHz, 24 &' b - 77—, {RFEfHIL Ta = +25°C TOIHE)

Vpp QUIESCENT CURRENT DVDDIO QUIESCENT CURRENT Vpp HARDWARE SHUTDOWN
vs Vpp SUPPLY VOLTAGE vs DVDDIO SUPPLY VOLTAGE CURRENT vs V;, SUPPLY VOLTAGE
50 tocO: 30 tocO: 1 0 toc03
Zspx = OPEN VAX98363CID SoundWire CLOCK SWITCHING
45 _ 09 |En=0v
T 40 MAX98363A/B | E 25 < 08
E A = 0
= =z =
& 35 ® 20 z 0.7
o ['4 o
£ 30 % £ 06
3 2 3
2 25 E 15 S s MAX98363A/8
& MAX98363C/D 8] 2
8 20 2 S 04
a ’—__/ S 10 5
S 45 | 3 2 03 — MAX98363CID-
c, o o,
< 10 é 05 £ 0.2
05 8 04
00 00 00
25 30 35 40 45 50 55 17 18 18 19 19 25 30 35 40 45 50 55
Vigy SUPPLY VOLTAGE (V) DVDDIO SUPPLY VOLTAGE (V) Vipy SUPPLY VOLTAGE (V)
DVDDIO HARDWARE
SHUTDOWN CURRENT Vo, SOFTWARE SHUTDOWN CURRENT S
vs DVDDIO SUPPLY VOLTAGE vs Vg SUPPLY VOLTAGE vs DVDDIO SUPPLY VOLTAGE
10 = w loc0 30 v oc0 _ 10006
= < = s MAX98363C/D
09 [SoundWire CLOCK NOT SWITCHING S 275 |soundWire CLOCK SWITCHING 2 M [Soumitie CLOCK NOT SWITCHING
T s |Vxessesco = 250 preem e g o
Z o MAX98363A/B
g o 3 200 S
3 06 2 15 3
=) 3 2 s
Z 05 g 150 5
8 os Z 15 h ®
> n 4
& 03 g 10 S
S s 5 £
g o £ & 125
g o1 3 ig MAX98363C/D S
= =
00 0 3 5
170 175 180 185 190 25 30 35 40 45 50 55 170 175 1.80 185 1.90
DVDDIO SUPPLY VOLTAGE (V) Vip SUPPLY VOLTAGE (V) DVDDIO SUPPLY VOLTAGE (V)
TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION
PLUS NOISE vs OUTPUT POWER PLUS NOISE vs OUTPUT POWER PLUS NOISE vs OUTPUT POWER
0 1ocO: 0 1oc08 0 1oc09
Zore = B0+ 330H Voo =42V Voo = 3.7V
10 A0 [Zepc =80 + 33uH 10 [Zep =80 + 33uH
20
30
g g g
= =z 50 z
(=} o (=}
= = 60 =
20
80
% f=1kHz @
100 100 -100
0.001 001 04 1 10 0001 001 04 1 10 0.001 001 0. 1 10

analog.com.jp

OUTPUT POWER (W)

OUTPUT POWER (W)

OUTPUT POWER (W)
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MAX98363

BEDERE &)
(Vvbp = 5V, Vpvopio = 1.8V (MAX98363C/D) . Vanp = 0V, Zspk = © (OUTP & OUTN D[H))
20Hz~20kHz, Ta=Tumw~Tumax. fs=48kHz, 24 ' b « 5 —%, RFEIL Ta = +25°C TOAH)

TOTAL HARMONIC DISTORTION
PLUS NOISE vs OUTPUT POWER

1oc10

Zopx = 4Q) + 33uH

g
=
=
=
100
0.001 0.01 04 1 10
OUTPUT POWER (W)
TOTAL HARMONIC DISTORTION
PLUS NOISE vs FREQUENCY
0 loc13
Zopk = 8Q + 33uH
10
20
30
o -40
=z 50
(=]
60
-70 Pour = 720mW
80
™ Pour = 140mW
-100
0.01 04 1 10 100
FREQUENCY (kHz)
TOTAL HARMONIC DISTORTION
PLUS NOISE vs FREQUENCY
O 1oc16
Zopi = 4Q + 33uH
10
20
30
g 4
z 50
o
o Pour = 1.29W
_70 out = 1.
80 Pour = 260mW
00
-100
0.01 04 1 10 100

FREQUENCY (Hz)

analog.com.jp

THD*N (dB)

THD+N (dB)

THD+N (dB)

INR TR FIEDFLY SoundWire Xt ity
D#7>7

TOTAL HARMONIC DISTORTION
PLUS NOISE vs OUTPUT POWER
locil
0 Voo = 4.2V
A0 |Zgp=4Q + 33uH
220 /
-30
40
-50
f=6kHz
-60 —
0 f=100Hz
80 = 1kHz
-90
-100
0.001 0.01 04 1 10
OUTPUT POWER (W)
TOTAL HARMONIC DISTORTION
PLUS NOISE vs FREQUENCY
loct.
0 Vop =42V
10 |Zspc=8Q +33uH
20
-30
40
-50
-60
-70 Pour = 510mW
-80
® Pour = 100mW
-100
0.01 0.1 1 10 100
FREQUENCY (kHz)
TOTAL HARMONIC DISTORTION
PLUS NOISE vs FREQUENCY
0 loci7
Vop =42V
0 |Zgpc=4Q + 33uH
20
-30
40
-50
-60
Pour = 910mW
-70
80 Pour = 180mW
-90
-100
0.01 0.1 1 10 100
FREQUENCY (kHz)

THD+N (dB)

THD+N (dB)

THD+N (dB)

. SPK_GAIN = +12dB, AC JIEH# ki =

TOTAL HARMONIC DISTORTION
PLUS NOISE vs OUTPUT POWER
loc12
0 Vop =3.7V
A0 |Zgpi=4Q + 33uH
20 [
-30
40
50 = 6kHz
60 —
70 f=100Hz
40 f=1kHz
-90
-100
0.001 001 04 1 10
OUTPUT POWER (W)
TOTAL HARMONIC DISTORTION
PLUS NOISE vs FREQUENCY
loct
0 Vop =37V
10 |Zspc=8Q +33uH
-20
-30
40
-50
-60
-70 Pour = 390mW
-80
@0 Pour = 80mW
-100
0.01 0.1 1 10 100
FREQUENCY (kHz)
TOTAL HARMONIC DISTORTION
PLUS NOISE vs FREQUENCY
0 loct.
Vop =37V
10 |Zspc=4Q + 33pH
-20
-30
40
-50
-60
2 Pour = 710mW
80 Pour = 140mW
-90
-100
0.01 0.1 1 10 100

FREQUENCY (kHz)
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MAX98363

REDERE rE)

INR TR FIEDFLY SoundWire Xt ity
D#7>7

(Vvpp = 5V, Vpvopio = 1.8V (MAX98363C/D) . Vanp = 0V, Zspk = 0 (OUTP & OUTN @) . SPK_GAIN = +12dB, AC I EH g

20Hz~20kHz, Ta=Tuwn~Tumax. fs=48kHz, 24 &> b « 5 —%_, RFEMEIL Ta =+25°C TOIH)

OUTPUT POWER vs
LOAD RESISTANCE
50 toc19
45
40
s 3
x 30 \
=
g % \\ 10% THD+N
= A +]
> 20
E s A\
0 N\
05
0 1% THDIN |
T 10 100
LOAD RESISTANCE (Q)
OUTPUT POWER vs
Voo SUPPLY VOLTAGE
40 toc22
Zpx = 8Q + 33pH
35
30
£
x 25
w
=
S 20
= THD+N = 10%
E 15
3
10 ‘
05 THD*N = 1%
00 |
20 25 30 35 40 45 50 55 60
Voo (V)
NORMALIZED GAIN vs FREQUENCY
05 toc25
f, = 1kHz
04
03
8 ol rsr=mi
ER
O
s o e
= 01 SR = 44.1kHz
3 0
=
L 02
=z
03
04
05
0.01 0.1 1 10 100
FREQUENCY (kHz)

analog.com.jp

OUTPUT POWER (W)

OUTPUT POWER (W)

NORMALIZED GAIN (dB)

4.0
35
3.0
25
20

0.5
0.0

4.0
35
3.0
25
20

0.4
0.3
0.2
0.1

-0.1
0.2
-0.3
-0.4
-0.5

OUTPUT POWER vs
LOAD RESISTANCE
10c20
Voo = 4.2V
\
W\
\\ 10% THD*N
1% THD+N
1 10 100
LOAD RESISTANCE (0)
OUTPUT POWER vs
Vpp SUPPLY VOLTAGE
toc2:
Zepx = 40 + 33uH
/
THD+N = 10% / /
THD#N = 19
20 25 30 35 40 45 50 55 60
Voo (V)
NORMALIZED GAIN vs FREQUENCY
1oc26
f, = 1kHz
s~
SR =88.2kHz.
0.01 0.1 1 10 100
FREQUENCY (kHz)

OUTPUT POWER (W)

NORMALIZED GAIN (dB)

NORMALIZED GAIN (dB)

0.4
0.3
0.2
0.1

0.1
02
0.3
04
-0.5

0.4
0.3
0.2
0.1

0.1
0.2
0.3
0.4
-0.5

OUTPUT POWER vs
LOAD RESISTANCE
loc2
Vo =3.7V
\
— 10% THD+N————————]
1% THD+N
1 10 100
LOAD RESISTANCE (Q)
NORMALIZED GAIN vs FREQUENCY
loc24
f, = 1kHz
SR = 48kHz
SR = 24kHz ]
SR = 16kHz J /
il
0.01 0.4 1 10 100
FREQUENCY (kHz)
NORMALIZED GAIN vs FREQUENCY
1oc27
f, = 1kHz
SR= 19y
M SR = 176.4kHz
0.01 0.1 1 10 100

FREQUENCY (kHz)

Analog Devices | 17


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

MAX98363

REDERE rE)

INR TR FIEDFLY SoundWire Xt ity

D#7>7

(Vvpp = 5V, Vpvopio = 1.8V (MAX98363C/D) . Vanp = 0V, Zspk = (OUTP & OUTN @) . SPK_GAIN = +12dB, AC JlEH kg =

20Hz~20kHz, Ta=Tuwn~Tumax. fs=48kHz, 24 &> b « 5 —%_, RFEMEIL Ta =+25°C TOIH)

AMPLIFIER EFFICIENCY
vs OUTPUT POWER
100 1028
Vpp=3.7V
%0 DD
% Vop = 4.2V
& Vpp =5V
= 7 ®
2
o 60
o
T 50
w
E 40
[T
=R
=
< 2
10 |MAX98363A/B
o [Zse=80 + 334H
0.0 05 1.0 15 20
OUTPUT POWER (W)
AMPLIFIER EFFICIENCY
vs OUTPUT POWER
100 toc3
= Vpp=4.2V
90 Vpp =3.7V oD |
80 Vo =5V.
&
> 10
=
w60
o
= 50
w
& 4
L
=
=
< 2
10 |MAX98363A/B
0 Zspy = 4Q + 33uH
00 05 10 15 20 25 30 35 40
OUTPUT POWER (W)
AMPLIFIER EFFICIENCY
vs OUTPUT POWER
100 toc34
Vpp =37V
% 2 Vpp=4.2V
80 -
& Vop =5V
> 70
E
o 60
o
= 50
w
& 4
s
=
=
< 20
10 |MAX98363C/D
o lzse=80+ 331
0.0 0.5 1.0 15 20
OUTPUT POWER (W)
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AMPLIFIER EFFICIENCY (%) AMPLIFIER EFFICIENCY (%)

AMPLIFIER EFFICIENCY (%)

AMPLIFIER EFFICIENCY
vs OUTPUT POWER
100 toc29
MAX98363A/B
90 |Ze=8Q+33H - —
80
Vop =37V
0 Voo = 4.2V
60 DD -
5 Vop =5V
40
30
20
10
0
00001 0001 001 0.1 1 10
OUTPUT POWER (W)
AMPLIFIER EFFICIENCY
vs OUTPUT POWER
100 toc32
MAX98363A/B Vop = 3.7V
90 [Zspk = 40 + 33pH =
8 Voo = 4.2V
0 Voo =5V
60 DD
50
40
30
20
10
0
00001 0001 001 0.1 1 10
OUTPUT POWER (W)
AMPLIFIER EFFICIENCY
vs OUTPUT POWER
100 toc35
MAX98363C/D Vo = 3.7
90 |Zgp=8Q+33uH— > ]
80
7 Voo = 4.2V
60
5 Vop =5V
40
30
20
10
0
00001 0001 001 0.1 1 10

OUTPUT POWER (W)

POWER DISSIPATION (mW) POWER DISSIPATION (mW)

POWER DISSIPATION (mW)

POWER DISSIPATION
vs OUTPUT POWER

MAX98363A/B

Zepk = 8Q + 33pH

0.001 0.01 0.4 1 10
OUTPUT POWER (W)
POWER DISSIPATION
vs OUTPUT POWER
500 toc3:
MAX98363A/B
450 |Zspq = 40 + 33uH |
400 b /
=5
350 A
300
Voo =42V
250 o
200
150 /
100
5 / Vop =37V
0
0.001 001 04 1 10
POWER OUT (W)
POWER DISSIPATION
vs OUTPUT POWER
200 toc36
MAX98363C/D
180 | Zgpi = 8Q + 33pH
160
140 /
. Vo =5V /
100 /
Voo = 4.2V
80
60
40
2 Vop =37V
=37
0 DD
0.001 001 04 1 10
OUTPUT POWER (W)
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MAX98363

REDERE rE)

(Vvop = 5V, Vpvopio = 1.8V (MAX98363C/D) . Vanp = OV Zsek = (OUTP & OUTN Df#]) . SPK_GAIN = +12dB, AC #l|E
20Hz~20kHz, Ta=Tun~Tmax, fs=48kHz, 24 &' I -

100
90
80
70
60
50
40
30
20
1

AMPLIFIER EFFICIENCY (%)

o

0

120

100

80

60

PSRR (dB)

40

20

AMPLIFIER EFFICIENCY
vs OUTPUT POWER
toc37
1 1
Vop = 3.7V Vop =42V 1
( V=5V |
MAX98363C/D
Zspi = 4Q + 33uH
00 05 10 15 20 25 30 35 40
OUTPUT POWER (W)
POWER-SUPPLY REJECTION
RATIO vs. FREQUENCY
tocd
Voo Ripple = 1kHz, 200mVp.p
N\
0.01 0.1 1 10 100

FREQUENCY (kHz)

TURN-ON RESPONSE:
DATAPORT CHANNEL ENABLED

tocd5

DP_CH

EN

ouTP

FILTER

out

..
VOLUME RAMPING DISABLED \\’\ U \N ’ ’ ‘

analog.com.jp

INR TR FIEDFLY SoundWire Xt ity

AMPLIFIER EFFICIENCY
vs OUTPUT POWER

100 toc3!
VAX98363CID Vyy = 3.7V
90 |Zgpy = 40 + 33uH g

Vop =42V

S
g 1 Voo = 5V
& 60 Lol
o
£ 50
w
& 4
T
=T )
=
=
10
0
0.0001  0.001 0.01 0.1 1 10
OUTPUT POWER (W)
POWER SUPPLY REJECTION
RATIO vs. DVDDIO VOLTAGE
120 locd2
100 _———//\’\\,\J\/\—f
80
g
© 60
o
&
4
20 | DVDDIORIPPLE = TkHz, 200mVep |
Zspc = 80+ 33yH
0 MAX98363C/D,
165 170 175 180 185 190
DVDDIO VOLTAGE (V)
TURN-OFF RESPONSE:
DATAPORT CHANNEL DISABLED o
tox
sw Widiv
CLK
DP_CH 1 2viaiv
EN
outP | 'sva
v ' v y
‘(\ \
FILTER (W\‘/"[\’\/\MMW”Wl 3idiv
out J\ | \ | | ‘ \ \ \ 174

400psfdiv

POWER DISSIPATION (mW)

D#7>7

HrogE =

— &, RFEIT Ta = +25°C TOIHE)

POWER DISSIPATION
vs OUTPUT POWER
500 toc3
MAX98363C/D
450 | Zspy = 4Q +33uH I
400
350 Vpp =5V
300
Vpp=4.2V
250 =
200
150
100
% Vop=3.7V
0
0.001 0.01 0.1 1 10
OUTPUT POWER (W)
TURN-ON RESPONSE:
DATAPORT CHANNEL ENABLED oot
o
CLK T
‘ 4
DP_CH i 2Vidiv
EN I
OUTP 5Vidiv

3V/div

o

i

2ms/div

MAX98363A/B DVDDIO TURN ON
RESPONSE: EN PIN ASSERTED

toc47

EN 2VIdiv
L

1VIdiv

i —
DVDDIO /

40ps/div
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MAX98363 INITAR FIEDE L SoundWire Xt it
D77

BEBERFE (F)
(Vvbp =5V, Vovopio = 1.8V (MAX98363C/D) . Venp = 0V, Zspk = o (OUTP & OUTN DfH]) . SPK_GAIN = +12dB, AC &g =
20Hz~20kHz, Ta=Tun~Twmax. fs =48kHz, 24 &' b « F—#, REfHIT Ta = +25°C TOAi)

INBAND OUTPUT SPECTRUM INBAND OUTPUT SPECTRUM INBAND OUTPUT SPECTRUM
(LARGE SIGNAL) (SMALL SIGNAL) (IDLE SIGNAL)
20 locd8 20 loc4d 20 1oc50
Zsok = 80 + 33uH Zsok = 80 + 33pH Zsor = 80 + 33pH
0 o = 24kHz 0 fs = 24kHz 0 fs=24kHz
20 20 20
g w0 g w g
8 a8 =t
2 -60 2 -60 2 -60
S w0 S w0 S w0
<< << <<
| - I T |
-100 -100 100
HINNNNANEEN
4120 120 120
Luu (.
-140 -140 140
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
FREQUENCY (kHz) FREQUENCY (kHz) FREQUENCY (kHz)
INBAND OUTPUT SPECTRUM INBAND OUTPUT SPECTRUM INBAND OUTPUT SPECTRUM
(LARGE SIGNAL) (SMALL SIGNAL) (IDLE SIGNAL)
20 locs1 20 1oc52 20 1oc83
Zsox = 8Q + 33pH Zsox = 80 + 33H Zsox = 80 + 33pH
0 s = 22.05kHz 0 fs = 22.05kHz 0 fs = 22.05kHz
20 ‘ 20 20
g 4w g 8 w
8 ol ot
g -60 g -60 g -60
£ L w0 L a0
<< < <
4100 | | | I I I ] I l 4100 4100
120 octod 120 120
| . |
140 140 -140
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
FREQUENCY (kHz) FREQUENCY (kHz) FREQUENCY (kHz)
INBAND OUTPUT SPECTRUM INBAND OUTPUT SPECTRUM INBAND OUTPUT SPECTRUM
(LARGE SIGNAL) (SMALL SIGNAL) (IDLE SIGNAL)
20 toc54 20 toc55 20 1oc56
Zsoc = 80 + 33uH Zsok = 80 + 33pH Zsor = 80 + 33pH
0 o= 48kHz_| ol o= 48kHz ol o= 48kHz
20 I 20 20
g w 8 g w0
8 a8 =t
2 -60 2 -60 2 -60
S w0 S w0 S a0
<< << <<
-100 J I -100 -100
RANUNRE
-120 Susbe ! 120 120
-140 -140 140
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
FREQUENCY (kHz) FREQUENCY (kHz) FREQUENCY (kHz)
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MAX98363 INITAR FIEDE L SoundWire Xt it

D#k7>7
REDERE rE)

(Vvpp = 5V, Vpvopio = 1.8V (MAX98363C/D) . Vanp = 0V, Zspk = (OUTP & OUTN @) . SPK_GAIN = +12dB, AC JlEH kg =
20Hz~20kHz, Ta=Tumn~Twmax. fs=48kHz, 24 £ b « 7 —4, RFEfHIL Ta = +25°C TOAHE)

INBAND OUTPUT SPECTRUM INBAND OUTPUT SPECTRUM INBAND OUTPUT SPECTRUM
(LARGE SIGNAL) (SMALL SIGNAL) (IDLE SIGNAL)
20 locs7 20 1oc58 20 toc59
Zsp = 8Q + 33uH Zsoi = 80 + 33uH Zsor = 80 + 33pH
0 o= 44.1kHz 0 fs=44.1kHz 0 o= 44.1kHz
20 20 20
g w g w g w
a8 =1 =t
E -60 E -60 g -60
S @ S a0 S a0
-100 4 | 1] -100 -100
NN RAREN
4120 120 420
140 -140 140
0 5 10 15 20 5 10 15 20 5 10 15 20
FREQUENCY (kHz) FREQUENCY (kHz) FREQUENCY (kHz)
INBAND OUTPUT SPECTRUM INBAND OUTPUT SPECTRUM INBAND OUTPUT SPECTRUM
(LARGE SIGNAL) (SMALL SIGNAL) (IDLE SIGNAL)
20 10c60 20 loc61 20 loc62
Zsok = 8Q + 33uH Zsok = 8Q + 33uH Zspx = 8Q) + 33uH
0 fo= 88.2kHz 0 fs = 88.2kHz 0 o= 88.2kHz
20 20 20
T T 4w g 4w
a a8 =t
g -60 g -60 g -60
LS @ L % £ %
<< << <<
100 J | l I | I I I J -100 -100
()
120 120 120
140 140 -140
0 5 10 15 20 5 10 15 20 5 10 15 20
FREQUENCY (kHz) FREQUENCY (kHz) FREQUENCY (kHz)
INBAND OUTPUT SPECTRUM INBAND OUTPUT SPECTRUM INBAND OUTPUT SPECTRUM
(LARGE SIGNAL) (SMALL SIGNAL) (IDLE SIGNAL)
20 1oc63 20 toc64 20 1ocB5
Zsp = 8Q + 33uH Zso = 8Q + 33pH Zsox = 8Q + 33pH
0 s = 96kHz_| 0 fs = 96kHz_| 0 5= 96kHz_|
20 20 20
g w g w g w
a8 a8 =t
E -60 E -60 g -60
S S S
= | =< =<
-100 . 4 -100 -100
L
120 120 420
140 -140 140
0 5 10 15 20 5 10 15 20 5 10 15 20
FREQUENCY (kHz) FREQUENCY (kHz) FREQUENCY (kHz)
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BRENERE E)
(Vvpp = 5V, Vpvopio = 1.8V (MAX98363C/D) . Vanp = 0V, Zspk = (OUTP & OUTN @) . SPK_GAIN = +12dB, AC JlEH kg =
20Hz~20kHz, Ta=Tumn~Twmax. fs=48kHz, 24 £ b « 7 —4, RFEfHIL Ta = +25°C TOAHE)

INBAND OUTPUT SPECTRUM INBAND OUTPUT SPECTRUM INBAND OUTPUT SPECTRUM
(LARGE SIGNAL) (SMALL SIGNAL) (IDLE SIGNAL)
20 10c66 20 1oc67 20 loc68
Zspx = 8Q + 33pH Zpx = 8Q + 33pH Zpx = 8Q + 33pH
0 fs=176.4kHz_| 0 fo = 176.4kHz_| 0 o= 176.4kHz_|
20 -20 -20
g w g w g w
a8 a8 =1
2 -60 2 -60 2 -60
L w0 £ %0 £ 90
< < <<
R SRR | B |
1 .
120 ! 120 120 L
1
-140 140 140
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
FREQUENCY (kHz) FREQUENCY (kHz) FREQUENCY (kHz)
INBAND OUTPUT SPECTRUM INBAND OUTPUT SPECTRUM INBAND OUTPUT SPECTRUM
(LARGE SIGNAL) (SMALL SIGNAL) (IDLE SIGNAL)
20 10c69 20 1oc70 20 loc71
Zpx = 80+ 33uH Zpx = 8Q + 33pH Zopx = 8Q + 33pH
0 o= 192kHz 0 fo = 192kHz 0 s = 192kHz
20 -20 -20
g w g 4 g 40
a a &
2 -60 2 -60 2 -60
S £ w0 £ a0
= =4 =4
bl
(|
120 = 120 120 L
-140 -140 -140
0 5 10 15 2 0 5 10 15 20 0 5 10 15 20
FREQUENCY (kHz) FREQUENCY (kHz) FREQUENCY (kHz)
INBAND OUTPUT SPECTRUM INBAND OUTPUT SPECTRUM INBAND OUTPUT SPECTRUM
(LARGE SIGNAL) (SMALL SIGNAL) (IDLE SIGNAL)
20 loc72 20 loc73 20 loc74
Zopc= 80 + 33pH Zepc =80+ 33uH Zpx =80+ 33pH
0 s = 48kHz 0 fo = 48KHz 0 fy = 48kHz
220 -20 -20
_ SW_CLK = 19.2MHz — —
g 4 SW_CLK = 24MHz 8 w0 g 4
w SW_CLK = 24.576MHz w w
S 0 S 0 S 0
S w0 S w0 S a0
< < SW_CLK = 19.2MHz < SW_CLK = 19.2MHz
-100 I I l ] I | l -100 SW_CLK = 24MHz -100 SW_CLK = 24MHz
SW_CLK = 24.576MHz SW_CLK = 24 576MHz
120 ? ! 120 120 *
L . R
-140 140 -140
0 5 10 15 2 0 5 10 15 20 0 5 10 15 20
FREQUENCY (kHz) FREQUENCY (kHz) FREQUENCY (kHz)
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MAX98363

BEDERE &S
(Vvpp = 5V. Vbvopio = 1.8V (MAX98363C/D) . Vanp = 0V, Zspk = © (OUTP & OUTN D fE])
20Hz~20kHz, Ta=Tuwn~Tumax. fs=48kHz, 24 &> b « 5 —%_, RFEMEIL Ta =+25°C TOIH)

INBAND OUTPUT SPECTRUM
(LARGE SIGNAL)
20 1o
Zep =80 + 33uH
0 SW_CLK = 24.576MHz
fs = 48kHz
20
g w
w CLKDIV =2
2 0 CLKDIV=4
= CLKDIV =8
= 80 CLKDIV = 16
<<
WL L]
120
-140
0 10 15 20
FREQUENCY (kHz)
INBAND OUTPUT SPECTRUM
(LARGE SIGNAL)
20 loc78
Zepy = 8Q + 33uH
0 SW_CLK = 22.5792MHz |
fy = 44.1kHz
-20
)
= 0 CLKDIV =2
S CLKDIV=4
2 CLKDIV =8
T 4 CLKDIV=16_|
=4
[t
-120
-140

analog.com.jp

FREQUENCY (kHz)

AMPLITUDE (dB)

AMPLITUDE (dB)

40
60
-80

100

120

140

40
-60
-80

-100

120

140

INR TR FIEDFLY SoundWire Xt ity

INBAND OUTPUT SPECTRUM
(SMALL SIGNAL)
toc76
Zspx = 8Q + 33pH
SW_CLK = 24.576MHz
s = 48kHz
CLKDIV =2
CLKDIV =4
CLKDIV=8
CLKDIV =16
10 15 20
FREQUENCY (kHz)
INBAND OUTPUT SPECTRUM
(SMALL SIGNAL)
toc79
Zspk = 80 + 33uH
SW_CLK =22.5792MHz__|
fs = 44.1kHz
CLKDIV =2
CLKDIV=4_|
CLKDIV =8
CLKDIV=16_|
10 15 20

FREQUENCY (kHz)

AMPLITUDE (dB)

AMPLITUDE (dB)

D#7>7

. SPK_GAIN = +12dB, AC & # ki =

40
60
-80

100

120

140

40
-60
-80

-100

120

140

INBAND OUTPUT SPECTRUM
(IDLE SIGNAL)
to
Zspx = 8Q + 33uH
SW_CLK = 24.576MHz
s = 48kHz
CLKDIV =2
CLKDIV =4
CLKDIV =8
CLKDIV =16
10 15 20
FREQUENCY (kHz)
INBAND OUTPUT SPECTRUM
(IDLE SIGNAL)
toc80
Zspk = 80 + 33uH
SW_CLK =22.5792MHz__|
fs = 44.1kHz
CLKDIV=2_}
CLKDIV =4
CLKDIV=8__}
CLKDIV =16
10 15 20

FREQUENCY (kHz)
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MAX98363 INETOR FIEDE L SoundWire it
D77
EVERE
9 WLP
TOP VIEW
(BUMP SIDE DOWN)
MAX98363
1 2 3
+ _~ -~ —_~
Ve 7 Ve
/ N\ / N\ \\
Al « EN ; [ Voo ; | OUTP
\ 7\ / \ /
N_ - N_ - N_ -
T N T N T \
/ / / -~
B | (SWCLK) | ADDR ) [ OUTN | AT,
\\__// \\__// \\__// | ] DlGlTAL
\ /
-~ -~ -~ N—-
< \ e N\ < \
/ / / ——
C| (swpAT) { oND ) {DvDDIO ) AT,
N A N [ ) ANALOG
\ /
N_ -
(1.528mm x 1.528mm, 0.4mm PITCH)
iy F 5t BA
: .
£y 2% BT ”;’E:};“X 547
A2 v 7T EIFRATI, 0.pF & 10uF O 27 % TE 2721 < ICEE LT GND Supol
o KA RALET, — upply
MAX98363A/B : 7YX + f v F—T = — ZBFEMICHE CLF 2L —a v
SNTZLDO ), Er D TE DT EVLEIZ 22pF D 7 A FdiE L
C3 DVDDIO T, GND T/ 8 /RALET, Voo Supply
MAX98363C/D : TV X I)V + £ VU H—T = —AEFANTS, B OTE BTN
ALEIZ 0.IuWF D2 T Y A EE LT, GNDIZNAA NALET,
N=RTzT A RX—=T )N Bl ENER—IZTHET AL RAE T Yy hF Y
Al EN VBRIV ET, VBB IHAIIE. ENErEZT7r— MREOFE EIC Vbp Digital Input
LTHBLLZLIFITEEREA,
A3 OuUTP ED DT 7, Vop Analog Output
B SW CLK SoundWire 7 v v 7 AJJ ¥, 3MQ OEFLZMEH L THERT GND IZ 7 /v & 7 DVDDIO Digital Input
SNTVWET,
SoundWire /XA A « 7 KL AR, ADDR % EN B> L35 2 & T,
B2 ADDR TNA AFT T LA 5H D SoundWire 7/3A A« 7 KL AD 1 D& RN TE F Vbp Digital Input
7
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MAX98363

i F B (#E )

INR TR FIEDFLY SoundWire Xt ity

D#7>7

. o JI7LUR
= & St / ; 247
EE.IJE
B3 OUTN B DT TS, Voo Analog Output
. o ” ] 7 A
- SW DAT SoundWire 7 —# AJJ ¥, 3MQ OEFLZMH L THHTGND IZ T AL Z T o &S DVDDIO Digital Input
NTWET,
c2 GND VA — Supply
#eeJnoy s HE
HMJnovysH
BATTERY
1.8V EXT. SUPPLY FOR
MAX98363 C/D !
E 10pF 0.1uF
L N N
- DVDDIO VDD
EN OTP ENABLED FOR A/B
CONTROL
1.8V LDO
OTP DISABLED FOR C/D
POWER \ ouTP
MGMT.
SW_CLK |
1 DAC CLASS D AMPLIFIER
SW_DAT SoundWire
ODR INTERFACE U
MAX98363 /‘
‘ GND
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MAX98363 INITAR FIEDE L SoundWire Xt it
D77

EE 3

MAX98363A/B/C/D |Z, MIPI SoundWire v1.2 XI5 D #&/SU— « 7 o 7 T4, MAX98363 @ SoundWire f > Z—7 = —A|%, 7uav 7 A
71 (SW_CLK) BELUHAFRT—# AT (SW_DATA) »H7d 3t 2 AR EZE L TITbND, A—T 44 « 7 — X B L OHIH
T —H DI ORENRFRE T, T3 ARIEZLT O 72012, SoundWire ¥ 1% — v i%., — xR HIEIL A4 L SoundWire XU 7 =5
WAV B—Tx2—RA+ LYVRAZDELLIZHLT 7 EATEET, & SoundWire XU 7 =T )b« T34 XL, T34 ADREAF IDE v MM
T ARZ Foay ho—I03KE LET, MAX98363A/C TlE, ADDR B L O#:#EIZ LV EA ID 28 0x0~0x4 TR EINDLDITH L.
MAX98363B/D CiZ, ADDR B> D#EH#IZ &Y [EA ID 1T 0x5~0x9 [ZEE SN FE T, 2L LT, &K 106D MAX98363 T /314 A% 1 D
@ SoundWire 77— + L—IEHECTE ET, £ 11T, FMAXRI3 N—Var tZNoOMESERLET,

#= 1. MAX98363 D& /N—T 3 >

VERSION Vovopio UNIQUE ID RANGE (SET BY ADDR PIN)
MAX98363A Supplied by internal 1.8V LDO 0x0 to 0x4
MAX98363B Supplied by internal 1.8V LDO 0x5 to 0x9
MAX98363C Requires external 1.8V 0x0 to 0x4
MAX98363D Requires external 1.8V 0x5 to 0x9
TN ZIRAEB O il

ZDOTFNRA AT, N—Fu=THIEE Y7 b= THIBEOM T OMEDENARET, ZNLEFEALTT A A2 KHEE IREIC LT
D, TS ZAEPNT—F> - Uy b (PoR) IREICELZY TEET,

N—Foz7 - vy A URE

BONCT N, ZA%RT—=T o7 LA, £33 —F 727 - Uy b« ARV MR, TS RTIEICAA— R 2T - vy hEY
VIRBEIZAI b SN E T, N—FR U =T - U r v AU URIE, TS RAIMEEEN AR OREBICERESNET, N—FU=T -
Xy M TR D L, TAALAFEERELTY By MREEIZRY 9, ZORES. SoundWire Hlilf > X —T7 = — R XT 4 A —T
IR TRTCOTNRA A« LYAHE PR REICREINET, N—KRU=T « vy hETURKTT D LT 34 230 E .
WNTY 7 hTxT « %y hETARIEBIZARY £,

N=RT 2T« A FZ—=TNAT] (EN) Ba—lZT7H—hENdE, TAL AFN—RU =T « vy MU REICRD ET, 720 7
NA AT, Vop BIRNZFD UVLO AL w2 g /L RRIEIZRD L HIIA—RU =7 « v v FE T REBIZAR Y 4,

FNRAAPN=RT 2T « ¥ v MU UEKRTTDHOEF, Voo UVLO AL vy a b Ralx, N—KRKou=T « £ Fx—7/VAFH (EN)
BALIZT P — R ENTEZHEDOLTT, TRTCOFERMIZEND &, TAL ATHBICNN— R Y27 « vy hETVEKRTL, Y
T hUxT - v¥ v METRBEICARY £,

VIR T7 vy bR

N=RT T « vy NIRRT LIZR, 20T, 7774 TIREEKR T LI, TA RAEXY 7 =T Uy vy hF TV
REEIZARVET, Y7 hUxT « Uy vy MEUURIEETIE, T ADTRTHOL TP AZ (SoundWire 1 L OV fixilH) % EHIRIC Y =
TIARTE, F70 7T L3N TXTOLVRLREBIIRFFSNET,

DP1_Channel En LY AZ DA =T« Fx R 1By WD e, TRARAET 77 4 TREBIZT D2 L0, 777 4 7HRENS
VI RTx2T « vy hETURBEBIZT A ZENTEET, EN EUVRNAICHEESND E, TAAL R FIANA—FT 2T - vy hEDT
RENGY 7 MU =T « Uy y N REBIZER LET,

TNAANT I T 4 TRETT XY R e A F—T By b« 74— LR 0 ICREINTWVIEAIT, M RXY 7 hy=T -
Ty NEUURBBICEB LET, BT, AR Uty RABRTENEESGEEICT A, R NA— Ry =27 - vy hFTRREICARY
FI2, ENEUVBAAIZERESN TV DEEIE. T AFHBIZY 7 b =7 « Uy v X T UIRIBIZAY £,

V7 M xT - Uy M UREEOSE, FANZ EN B2 e —ICRET S E Voo B UM T 2854613 2 i2in 2 < DVDDIO &
W) ZRECNT—F T TEET, A FX—T s Fr 31 By hOREIZEDS T, Vop2A UVLO AL v v a /L REHZ5ETT
NARFZY TR 2T « %y "EUARENST 7T 4 TIRBBICER T2 LI TEEEA,

TU T4 TRE

Hhle s a sy 7 NF AL ZICEIINE iU, DP1 Fr o F )b« A X—TNDF ¥ R« A FX—T NN+ Ev bk 74—V Rty hE&hb L,
TNAREIY T DT =T « ¥y NETURENST 77 4 TIREBIZRVET, 777 4 7TRETIE, A RX—T NV ENTTRTOT A
A TRy IIRT 7T 4 7R AC—AHNBT I —FSNET, T 277 4 7HREDEE. SPK VOL OLPLZEIITn 7T K TE
7,
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TIT 4T REBEDHOEBRTT /L FORNE—DEDIT, A F—T s Fro -y b 74—V N2 U THBINDERT
To 77T 47 RELEDOMDZDMOBLITST T, T/ b « AR FOFRELDSDT, ZHODEBNRT 7T 14 7 IR BERITH
B LG ETHE S ) o FORK E 2 D ATREMEN H Y £,

SoundWire /AR - Yty

SoundWire /XA « Ut b« 2= R, SoundWire NATHFELR Y v 7 1 b 72D 4096 [HOHERE Y b « Ay kDI —/7r AT,
TRTOFNRA R« LI ZE (SoundWire XY 7 = FILHRIEL VA ZEZET) #F 74/ PO PoREIZY Y FLET,

SoundWire LR A - Yty b

SCP _Ctrl L YA X ® SoundWire L' AHX « > k « 7 ¢ —)L K ForceReset ZfF 95 &, MAX98363 @ SoundWire XU 7 = T LFHE LY
AHHT 7+ hD PoR fEIZY & N TEEF, ForceReset B |+ 7 4 — /L RIFFIALEFEHT, ZoOEy MEGEAN L THFEICEaR
KEFET, ForceReset B b« 74— /L RiIZR Y v/ R—%2EZAALTHEYHTT,

UVLO £—F

EN=1 T VppEJF2 UVLO A L v g /L RREDOYE., T34 AL UVLO F— RV £9, ZOF— FTIINEH Y —7 v PR HIEE
D—IAET A, ¥y hF TV - = RIZHA_NDTDICEWENZHE LE T, Voo BFERNEIEL UVLO AL v a /L KE#Z
HE,TNRARIY T b =T Ty y MU LRBEBICER LT,

SoundWire Ry 2 xS)L- A3 —Tx1—R

SoundWire 2V 7 =T )b« f L X —T = —RAL, Z7uav 7 AJ] (SW_CLK) BLOMGMT—F AthJ) (SW_DATA) 572 534 2 4
NAZBELTUTOND, =T 44 « T—HBLOHIET — % O 5 ORENATRETT, T3 AREEIT O 7291, SoundWire ~ 1 —
Ty ld, —RAIREIH LY 22 L SoundWire XY T =TI s f L F—T2— R+ LYVRZDOELBIZET 7 ATEET, SoundWire 2
V72T e A F—=Tx2—RF, A FX—TNVENTZTRTOT A R « AT —F ZAE[ALEZITIY . AFD 7912 SoundWire ~ F—
UXIBELET,

SoundWire R1) 2 35 )L » T34 RDE R

SoundWire XU 7 = F /b« f X —7 = —A|ZI%, 48 £ ME (SCP_Devld 0~SCP_Devld 5 DL T A ¥ @ Device 1d[47:0]) 23H Y, Ziu
% SoundWire ¥ % — ¥ et LT, #INT 5 SoundWire XU 7 = T )L « T34 ZZ iR TE £, SoundWire XV 7 = F /L +
FRAZADFANE Y b« 74—V FIZIE, £ 2 I TEITEBOE A FRHYET, T _XTOEISAL ME, XU T x2F/0« TN
AABEFD ID ZREFESNTNET, 4 By bD SoundWire XY 7 = T /L « T, A[EF ID LV URERHET, 52 ok E
WZHL 50 OMAEDLERHY £9, FAES L EURETREZHALES Z LT, &K 10@EY OFEA ID OHRADENTRETT, T
XA A ID BRI D121E, E3IORT LI ICADDR B 285 L £,

% 2. SoundWire R1) 7 =5 )L + TINA ZDER

REGISTER BIT FIELD SEGMENT DESCRIPTION VALUE
Device 1d[47:44] SoundWire version number 0x3
SCP_Devld_0
- - Device 1d[43:40] Peripheral-device unique ID decoded from pin 0x0 to 0x9
SCP_Devld_1 and SCP_Devld 2 Device 1d[39:24] MIPI assigned manufacturer ID 0x019F
SCP_Devld 3 and SCP_Devld 4 Device 1d[23:8] Audio part number 0x8363
SCP_Devld 5 Device_1d[7:0] Class—MIPI reserved 0x00

% 3. SoundWire X)) 7 J )L - T/NA ZEH ID DERE

PART NUMBER ADDR PIN DEVICE UNIQUE ID
MAX98363A/C GND 0x0
MAX98363A/C Unconnected 0x1
MAX98363A/C Voo 0x2
MAX98363A/C 100kQ pull-up to Vpp 0x3
MAX98363A/C 100k pull-up to GND 0x4

analog.com.jp Analog Devices | 27



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

MAX98363 INITAR FIEDE L SoundWire Xt it
D77

% 3.SoundWire Ry 7 x5 J)L - T/NA AEHF ID DHRE (Frx)

MAX98363B/D GND 0x5
MAX98363B/D Unconnected 0x6
MAX98363B/D Voo 0x7
MAX98363B/D 100kQ pull-up to Vpp 0x8
MAX98363B/D 100kQ pull-up to GND 0x9

SoundWire ¥ O v Y& E

SoundWire XV 7 = F )b « f V' H—7 = — AL, Hh72EE D SoundWire 7 & v 7 %L (SoundWire fLARD v1.2 THARSE) TEMEL.
Flo, THAA AT TII 0T YR—FLET, LD SoundWire 7 1y 7 b NE 7 0y 7 AERO Y —R - sy 7 L0 £,
FDID, T ADF =T A4 F = NRET =& « NAPRTET D12, FMEFD SoundWire 7 = 7 JEEEA, & 4 17T 19 HO YR —
MNEREONTNNE =BT HELERHY ET, INHDOL— I, 5@ OEARL— oL (2/4/8/16) 5T, TAR—FINDME
rayy - b— NERAR vy 7 BEHROBKE L TERIITRLET,

R4 A—F 4 ABIZHA— FENBHSW CLK ¥ O v & B

CLOCK BASE FREQUENCY RATES (MHz)
CLOCK SCALE

19.2 22.5792 24 24.576 32
1 _ _ _ — _
2 9.6 11.2896 12 12.288 —
4 4.8 5.6448 6 6.144 8
8 2.4 2.8224 3 3.072 4
16 1.2 1.4112 1.5 1.536 2

SoundWire R1) 7 = 5 )LHI#HAR— FEEE

FORAAD SCP IF, £ 5 IRTA T a i TEEd, SCPHREEY b« 74 —/L R, 7 FL A 0x0040~7 KL & 0x0080 @
SoundWire XY 7 =T/« f VH—T x2— R+ LUVRZIIHVET, LIRAZEE Y b« 74 —/L ROFEMZRFBIL, MIPI SoundWire
v12 OEEEREEZ S LTSN,

% 5. SoundWire R1) 7 = S )L&|HIR—k (SCP) #F> 3>

PERIPHERAL CONTROL PORT OPTION IMPLEMENTATION

Implementation Defined Interrupt 1 Yes
Clock Stop Mode 1 Yes

Clock Stop Prepare State Machine Simplified
Clock Stop Async Wake Up No
Address Paging No
Multi-Lane No
Bridging No
High PHY No
Test Mode No

Broadcast Read Response Command_Ignored

SoundWire T/8f X = ¥—4 - i)R— + (DP) EB&3E
SoundWire XY 7 =T )b« f L HZ—T =2 —RFT—Z « R— "N 1 DbV EJ, A—F « XL, T _XTHOF—Z « 7Jg— -+ T— K

(TAYzuFA FTUAI Y ZHIE, L=l 2R CHIELES, T—F c A— DT A b - E=—F (GBH. PRBS,
WY 0, AT 1) MERTE £,

Ny v TR T 2T )0« TNRA A (T34 A1 SoundWire [ZFFEL TV AR TRTOT—F « R— FHRIEEMEAL) & L TEMET D84,
A UHE—T =R IWEEENERNRICMZ B L ot S, EHEET AL EOHZ2a Vv « EAVDBENAL v T 7 LEST, TN
AANI T "I 2T « Uy hE T AREEDM, SoundWire ¥R —V i, RV T x2T/L « TRALAADA LV HZ—T 2 —R « T—H « IR—
Mo X—=TNEBLOTF 4 An—T NI DULERH DT TT,

REESNDTF—4 - K= ML, £ TIOFRTAT Y a v 0¥ 7y MOHELET, 7—4 « F— My L+ 74— RiE, 7 RL%
0x0100~7 K L 2 0xO1FF ® SoundWire XU 7 = F /L + f Y H—T =—A « LYAZICHY ET, LY RAZEE Y b+ 74— RO
ALHIL, MIPI SoundWire v1.2 DEARERAEZSML TIEE VN,
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£ 6.SoundWire Ry JxS) - A VB —T1—ADT—4 - R— pEIHT
NUMBER DIRECTION TYPE CHANNELS MAX WORD LENGTH PURPOSE

Data Port 1 Rx (Input) Full 1 32 bits Data input for the speaker path

RT. T8 - R=—Fr1OFT> 3>

DATA-PORT OPTIONS IMPLEMENTATION
Implementation Defined Interrupt 1 No
Implementation Defined Interrupt 2 No
Implementation Defined Interrupt 3 No
Flow Mode Support Yes
Extended Buffer Operating Modes for Flow Control No
Block Group Support No
Prepare State Machine Simplified
SoundWire ¥ Ay 9 OELE

MAX98363 %, MIPI SoundWire v1.2 DR TER SN TV A (LINTRY 7= F)v « vy 7 EIL¥E(H (Simplified Peripheral Clock
Stop Prepare) 2kt LE9, SoundWire L' A ¥ + = 7' ®D ClockStop Prepare B> N« 7 4 — /L K3 L IZRREINE T, ZOREHR, HA
MZED7my 78IRS <0 R XY HEC Mﬂm—lkﬁofwé%ﬁ\%@7D/7VE4“/F#W¢Lt% T AFIANRINHHE
BT VB S E T, SoundWire ~ R — v 37 1w Z{EIEA X2k LV RIZ DP_EN = 0 ([Z5%E L72EE1E. 734 A1 SoundWire D
LVUARBE T NA AMEERFFLETS

Iy 7EIEA R ML DA TOREES Y v FE2BBILT 572012, 7 a v 7 kA X2 b OBEEINC SoundWire < —
TT ARV 7 MU =T « vy ME AT HZ L (DP_EN=0) ZHESRL £9,

EAH

_0)7/\4’2 X, AT —% RELAREHINZA =TV L, A F T TRAELEA XY MZOWTHEARMITZ 4 — KN\ I35 LN

HE T, SoundWire DFEIERFIZTER I N TV DBEIAL LR — 2% SoundWire = hz— L « LY RAZ TA X —T /L ENTWEEE, H
%K%z TNENTT S, ZEFAFIL TR T, AA M LEOEALZ BT HHRE N A LET,
ﬂﬁﬁﬁvh-74—»P®%&

HEEHOER SN BELALPUIL, TARA R LVRAY « =I5 HlOE Yy he 74—V R aviR—xr bbb $£d, K3
? 2V FOBEEELUTICHALET, &Y —RAXHET2E Y b« 7 0 —L RISz RKET (I a2 IZFER) TRET
xFET,

EXT7—4 X (RAW)
BELABPIZ L, AR DOEAT —H A% YT NVEA A TRImHLERAE Y 350 £97,

iREE (STATE)

FESABIR OB BEATF—F A - By M, ikﬂbi//ﬂ$béﬁ SISy FENSEEH LEAREEE v h3H 0 £7,
ZOREEE Y NI, V=R A FR—T I By FORESITERRICEY FENET,

75% (FLAG)

BEFALPUCIE, M LEHDO 7TV - By MRHVET, V=R A FZ—T N - Ey Ity NENBLEZDT757 - By M3ty b
Sh, Y—=RREE Y by hENRD EWVOTHLEIARZERTE £,

A4 &—7J) (EN)

FEIABJITE 2T L FABA R—T N« By FBRHVES, AR =T - By b Ey FSh2DEHE#ETL7T7 - By bR
ty bah, Y=2REEY hdty FEhD WO THEIABZ AR TE £,
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217 (CLR)

BERAAPFUZBNRZALERAZ V7 - By MBHVET, 707 - By MZ 1 2EZALLHEETIRELYY 7T 7 - By bR
01Uty hERET, ZU7T - By MI0ZEZRATHIOEELHY T A,

A A H NEEE

FTRTCOT N, AEGART Z 7« €y MIREEFIAE S, SoundWire 7 /34 A « LU AKX « <7 (SCP IntStat 1) OF —H « F— |k
EABAT —F A« By NERETHESNERESNET, SCP IntStat 1 NEESND &, T34 ZAD SoundWire =2 > 1 —F % PREQ
A~ F&FEL T SoundWire ¥ R—V %7 7 — h&FLET, RWTHRA ME PING =~ > FEHT L THIALLPER 2= L T
WBNY T 2T)L s TR AEEEL, T ADEGARZMH L7,

ElA AR
= 8. ElA AR

A AR Evb-Z0—ILFK B
P—=L .
¥y hETD THERMSHDN_* P Xy hETL ALy a LV RREEBIEI L ERLET,
Ve AU h
OTP &7} N=RU =T vy MU DR TRIZFEATHO OTP Afif/L—F U IRFET TE RN -T2 & &R
7zl - OTP_FAIL_* LET, OTP AL —F U BRIRT D&, TAAAZY 7 by =T « vy MEUREEHERL
A~ b 75

S
?EQ?@@‘ SPK_OVC_* AE—H « T T OEGRKIRMEZ BB L2 L 2R LET,
A Ry b
?:ﬁ_ﬁ CLK = CLK_ERR_* FSA ADNERY By 7127 By IEIET T — S Ul = & B R LET,
AE—T T
N SPKMON_ERR_* TUTOHNPAA ET2Fn—ICAF v 7 SNDHEZT—=NREELTZZ L 2R LET,
HoexT—
Q?;Tii PWRUP DONE * | F/5( ART 75 4 TIRIEIC /R 0 G & FET B MR TE TS = L AR LET,
b N
27—%?7 PWRDN DONE_* TN ABNER I NT =7 TRENS Y 7 by =7 « vy N UUREICR -T2 ERLE
SETAN B 7,

Note : ZHLHDEY b« 74— )L RiFarR—Ry bORBXFEMHTFITR L TWET, #lxiE, OTP_FAIL */%. OTP_FAIL_RAW,
OTP_FAIL_STATE, OTP_FAIL_FLAG, OTP_FAIL_EN, OTP_FAIL_CLR ZEHKL 3, T X TOFRAALJFIZINS SHEOa L FR—F 2 hOE Yy
ke 74—V FBHET,

74 L DER

MAX98363 TIEF A LV OBERE 07T AT HZ ENAEET, ZOMREHATL L, REETHIEREN L INVCEDETAE =T
HEBDERAE A r— V) o 7 TEET, BIRLEZA A Vi3, AE—H - 2320 DAC HAICHEMAENES, A —H « "2{TH D DAC D
TNARF—)V 1 3.58dBVek (fXFRAE) TI, A2« AT v 7 1F-3dB~+12dB O#ifHE+3dB A AT 1 7 F AR[EETY, £ 912, %
R U7z SPK_GAIN HEIZKIT DA E— 7 AL~V 2R/ LET,

R TAVBRSLEDERE—VHAIEE

SPK_GAIN SETTING ANALOG GAIN (dB) MAXIMUM PEAK OUTPUT VOLTAGE (Vpx)
0x0 -3 1.07 (0.59dB Vpy)
0x1 0 1.51 (3.58dB Vi)
0x2 +3 2.13 (6.57dBViy)
0x3 +6 3.01 (9.57dBVy)
0x4 +9 4.26 (12.59dBV )
0x5 +12 6.01 (15.58dBV;)
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DCJavyx>i 274104
FOEN e F—=F 4 F e A B —T2—A %, 3dBH Y bA TN fcDODCTawFr T« 74 VEZRNBESNTWET EBERWEIED
KESH)

DACTZAII 7414

DAC 121, T T - b— MIESEHBMICRESNDT VLN « =R « T4 VA MEboTnET, ZDOT7 4 VHIZL
D, A VTV IREOMDOEEY ) A ROEBEZPRTE LT, EXNRHEDRDODACT VXNV« T4 NE DT v aw2B BT
<TZEW,

F—2 A%

ZDOFNAL RZIE, A F—TEND (TONE ENE > b « 7 4 —/L RZ&MH) & SoundWiref > X —7 =—RA « —F 4 A A% A —
HEAENRA~DANRICEES R S, b=V RBAERPHBREINTOET, 20— AL, SoundWire 7 2 v 7 % EDE® T v a v
Tt L7k 21z, &—F 4 AHICER2 SW_CLK L — F B EE T,

b=V RAEROHNT, VAP bP—2F I DC b—r%2RAETHIIREINTWVET (TONE CONFIG B> b« 7 ¢ —)L K&
DS

M= ARRHE, A7 ey r - L—NMZESIH T - L= NTEMEL, 20 48kHz O 7L« L— FOEESETH DA V3
=2 ZARTE ET, BB OHMBIL 4~192 T, ZHUT LD 48kHz OV 7L« L— kD 12kHz~250Hz OFIBHDO YA L% b —
CVEAERLET, U REBROMNTHLIIA VE N VORIFBIEZTINAT—ATTR, Ty THDEFAE—TORY =2 — A
(SPK_VOL) &HANZDS A Al (SPK_GAIN) Z MW T TE £,

=V FAELRO DC BV, BETHZ b7 nrI~7ned52 L TEET (TONE CONFIG TRE) , FREENTE
5259, Bra—R EoN—7R5—L BON N—T R —)LOREEDCHI LA RHEISNTHET,

D®/7VT
TANEZ DI DT L AB T AR T D DICEWEIREER LET, DT 7 OEm2hE T, HAOBERN 7 VR ZDR
AT TEMECLD LD TT, DRENBETELAENEAOERFINIL, MOSFET OA4 Ui L H il ER O A — N—~v RlZ &
5 PR TT,

D #kH HiEHE RS

D#7 v 7O ERBIRE (um) ZEZ 7256 (EXREOREZSH) | 11359 20ms DT 4 A2 —7 /L SHES, 20ms 258808
TLEHDIHEAR—TNENET, TNTS 74V MREVDIFET 258, 740 MRESERSNALE T, WHET 4 22—7 1
LA R—T N ERYIRLET,

AE—h-E=4

MAX98363 1%, HFH1D DC IC L 2HEEN DA — D E2R#ET HODAY—T « T= L &2 TVET, ZOAE—h « TE=H|IT 7+
VIR TAR—TNENTEY, SPKMON EN By hNEERIZBRETDHIETT A AT—T N TEET, ZORKIE, 770 PWMES
AE=FL, COBEBRB/ESINTZAE—H - F=F + AL v g/l F (SPKMON THRESH THE) % RiE & 7= KR
(SPKMON_DURATION T&E) #ill L7258, 77 Mhzy Yy hE U LET, BT, 7731 AL SPKMON_ERR HlHAZL b4k
LET,

DAY=« FE=FERKITT T OPWMIEEEHEHALTEY, DCEEOHE, T 7IEA Ly v a it Re ERAEESE EREICKRE L
F9. 2L, DCATEY bOH LIV A VEOHRAIE. VA U EENLErRLTL SND70IC, BIEAMRME T2V DCIHMET LE
T, ZOEE, A—H - F=F - AL vy a/LF (SPKMON THRESH TH#E) AL —F - = ZE{EIR (SPKMON DURATION)
EFEETH LT, BRICHEETDIDC LAY — DR TEET,

y8vY -4

MAX98363 I%, T3 AOWNHI vy JEEICBIT A2 REGERHT S0y 7 « E=X ZHATCHET, INULHLOWNEY vy 7%, 4
#B SoundWire 7 7 v 7 (SW_CLK) 2O ESET, 744 FBFEKET SW_CLK B> D7 1 v 7 {5553 MIPI SoundWire v1.2 OftEk
ICRidk St ey vy ZEIEFIEZ RO TIEIL LA, 7ay 7 « E=H1 92ps GFEARL— b =19.2MHz/24.576MHz/16MHz) &
7213 46ps (FEAR L — b =22.5792MHz) HICHERINCT A ZRZ2 Y 7 b =7 « v v FF 7 4kBE (DP_EN CH1=0) (CL., WNEZ o v
7« =7 —HA% (CLK_ERR*) 4L Ed, 7oy « E=X|X, CMON EN B> b + 7 4 — )L RTA X —T NN &, T ANRT
7T 4 TREBOBEICEELET,
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B—oF & B3—0F TBOR) a—L-SVEVY

MAX98363 121, At —H « XADOEREBIFICAE—IHNIREOZ o 7 2HIHT 5, RY a—h - 077 v THlERRERH Y £,
ZORY 22—+ F77 v FiE. SPK VOL RMPUP BYPASS B h « 7 4 —/L RTARANRRFTHILENTE, FRITE D E—2F
BEfl 28 CE Ed, R a—Lb « JUTETUEFHIA F—T N EINTEY, R 2a—2% FiFDLECHNE I 2— MIRET LY
Bl haeT7 078 LET, R a—Lb « TUTETNITNRA ADE — A T7RMICITRE L 8 A, SEMCO W TTES N
DEEBRL T EE N,

2wy Ry T

AE—=H « TAE, THad « FAL B XOEENR s Y v 7 SRy TIEREENME D> CWET, ¥—r AU 27U v T SRy
THHIEIEIET A ZAREICBIT AR O F T oY b s VAR L E T, Vv U UERIIAZ VRS IRIEBIZADL £, =
A B — B AP EA = R 7,

BEDI Vw7 Ry THEREE S D21, DP1_ChannelEN 731 —(Z72 - 72, BAMEIEDORITRENTWDE X — 4 7 OB,
SW CLK B X Voo WA D E £ THD Z EBBETT,

BEEM 74 )L2 LAH I

EkD D &7 > 7 1%, EN55022B BT (EMD BUHIHE 2572972012, IMIT D LC 7 4 v FR0v— NV REFEHTLLERH Y F
T TF 0T TR BADT 7T 47 - =Ivar -V Iy MER, =y Y- L— MER, A7 F7 ARHETICE D &5
REMEFRF L2205 EMI i 2R T & £,

TFaT e TS RADARY N T AEHEFE — FiL, JBHIRO A7 MV B S5 ko, MAEINCEZY . AL v F
TTEABOY A 7 VEEBNRA—T 4 ARECHEELIERNEIICLET, TOT S ZADANLY T AEBARRIT, 0B

(fsw) ZHLE LT ham2lT. AA v F U TS E T v F DB SEE T, I0MHz UL EOIR IS ALY b vid, EMIOBE AT 5
LA RDEDITIRELENET,
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LOoRE 2y
LORR -2y

ADDRESS | NAME | wmsB LSB
SoundWire Peripheral Control
SCP_IntStat_1 IntStat IntStat .
0x0040 [7:0] - - - - - TmpDefl BusClash IntStat Parity
IntMask
SCP_IntMask 1 IntMask IntMask
0x0041 | 17 - - - - - ImpDefl Bus Parit
’ P Clash ot
) Force Current ClockSto ClockStop
0x0044 SCP_Cul[7:0] Reset Bank B B - B pNow NotFinished
SCP_SystemCtrl B B B B B B B ClockStop
0x0045 [7:0] Prepare
0x0046 [Sf(];]fDeVN“mber - - Group_Id[1:0] Device Number[3:0]
SCP BusClock .
0x004D Base[7:0] - - - - - Base Clock Freq[2:0]
0x0050 ffg]—DeV]d—O Device ID[47:40]
0x0051 SCP_Devld_1 Device ID[39:32]
[7:0]
ox00s2 | SCPDevid 2 Device ID[31:24]
[7:0]
0x00s3 | SCP.Devid.3 Device ID[23:16]
[7:0]
0x0054 | SCP_Devid 4 Device ID[15:8]
[7:0]
0x0055 | SCPDevid.s Device ID[7:0]
[7:0]
SCP_FrameCtrl . .
0x0060 Bank0[7:0] RowControl Bank0[4:0] ColumnControl_Bank0[2:0]
Clock Scale .
0x0062 Bank0[7:0] - - - - ClockScale[3:0]
SCP_FrameCtrl_ . .
0x0070 Bank1[7:0] RowControl Bank1[4:0] ColumnControl Bank1[2:0]
Clock Scale .
0x0072 Bank1[7:0] - - - - ClockScale[3:0]
0x0080 | SCP_PYOUCHL g0 mime Curl 0[1:0] - - - - - -
0[7:0]
Data Port 1 Registers
IntStat
0x0100 | DP1_IntStat[7:0] - - - - - - Port IntStat
Test Fail
Ready
DP1_IntMask IntMask IntMask
0xo101 [7:0] B - - B - - Port Test Fail
’ Ready
0x0102 DP1_PortCtrl[7:0] - - PortDirection Ne]);ggl\(/ert PortDataMode[1:0] PortFlowMode[1:0]
0x0103 BP Ol]fBl‘)Ckcm - - - WordLength[4:0]
DP1_PrepareStatu N-Finished
0x0104 1 1763 - - - - - - - Channel 1
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ADDRESS NAME MSB LSB
DP1_PrepareCtrl Prepare
0x0105 | (7. - - - - - - - Channel 1
Data Port 1- Bank 0 Registers
DP1 ChannelEn Enable
0x0120 [7:0] 7 B B B B B B Channel 1
0x0122 BP (}]ﬁSampleCtrll SamplelntervalLow[7:0]
0x0123 ][)7].301]7$ampleCtrl2 SamplelntervalHigh[7:0]
ox0124 | DPIOffsetCull Offset1[7:0]
[7:0]
oxo125 | DP1OffsetCul2 Offset2[7:0]
[7:0]
0x0126 DP1_HCtrl[7:0] HStart[3:0] HStop[3:0]
DP1_BlockCtrl3 BlockPacking
0x0127 1 (7.0 - - - - - - - Mode
Data Port 1- Bank 1 Registers
DP1 ChannelEn Enable
0x0130 [7:0] 7 B B B B B B Channel 1
0x0132 BP (}]ﬁSampleCtrll SamplelntervalLow[7:0]
0x0133 ][)7].301]7$ampleCtrl2 SamplelntervalHigh[7:0]
0x0134 | DPIOffsetCull Offset1[7:0]
[7:0]
ox0135 | DPIOffsetCul2 Offset2[7:0]
[7:0]
0x0136 DP1_HCtrl[7:0] HStart[3:0] HStop[3:0]
DP1_BlockCtrl3 BlockPacking
0x0137 1 (7.0 - - - - - - - Mode
Interrupt Registers
Interrupt Raw THERM PWRDN PWRUP CLK_ER SPKMO SPK_OV OTP_FAI
0x2001 | S SHDN R | DONE_ _DONE_ - R RAw | NERR_ | U L RAW
: AW RAW RAW - RAW - -
THERM PWRDN PWRUP SPKMO SPK_OV
0x2003 {‘7’?8?“"‘ State SHDN S | DONE | DONE. - fon BB | NERR_ | csTaT | OTPEAL
: TATE STATE STATE - STATE E -
THERM PWRDN PWRUP SPKMO
0x2005 | Interrupt Flag[7:0] | SHDN_F | DONE_ _DONE_ - EL]I-“(QEE N_ERR_ (sjm;igg %Tgﬂilg
LAG FLAG FLAG - FLAG - =
0x2007 | Interrupt Enable STII{%IEJ\% P I%?EN PWRUP - CLK_ER EIP EQ’IRO SPK OV | OTP FAI
[7:0] N~ | T En - | _DONE_EN R_EN N C EN L EN
Interrupt Clear THERM - PWRDN PWRUP CLK_ER SPKMO | spi ov | OTP FAl
0x2009 | 7 SHDN C | _DONE_ _DONE_ - R CIR NERR_ | L5 R L CLR
: LR CLR CLR - CLR - -
Error Monitor
Error Monitor SPKMO
0x2021 1 Control[7:0] N - N N N_EN - - CMON_EN
0x2022 | Speaker Mon SPKMON_THRESH[7:0]
Threshold[7:0] - :
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D#7>7

ADDRESS NAME

MSB

|

| sB

Speaker Mon

0x2023 | pration[7:0]

SPKMON_DURATION][3:0]

Tone Generator Control

Tone Generator and

0x2030 DC Config[7:0]

TONE_CONFIG[3:0]

Tone Generator

0x203F | ¢ ble[7:0]

- TONE_EN

Speaker Path Control

AMP volume

0x2040 control[7:0]

SPK_VOL([6:0]

AMP Path Gain

0x2041 [7:0]

SPK_GAIN[2:0]

AMP DSP Config

0x2042 [7:0]

- RSVD

SPK_VO

L RMPU

P BYPA
SS

RSVD

RSVD RSVD

Device and Revision ID

0x21FF | Revision ID[7:0]

REV_ID[7:0]

LR A2 DM
SCP_IntStat_1 (0x0040)

BIT 7

2

1 0

Field

IntStat
ImpDef1

IntStat Bus
Clash

IntStat Parity

Reset

0x0

0x0

0x0

Access Type

Read Only

Read Only

Read Only

Evbk-Z4—LF

L]

IntStat ImpDef1

MIPI SoundWireffv1.2 % 2 &,

IntStat Bus Clash

MIPI SoundWireftikv1.2 % 28,

IntStat Parity

MIPI SoundWirefl#v1.2 % 2,

SCP_IntMask_1 (0x0041)

BIT

7

2

1

0

Field

IntMask
ImpDefl

IntMask Bus
Clash

IntMask
Parity

Reset

Access Type

Write, Read

Write, Read

Write, Read

Evb-T4—LF

Bl

IntMask ImpDefl

MIPI SoundWirefIAv1.2% 2],

IntMask Bus Clash

MIPI SoundWireff#v1.2 % 2 &,

IntMask Parity

MIPI SoundWireflAv1.2 % 2,
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SCP_Ctrl (0x0044)

INR TR FIEDFLY SoundWire Xt ity

D#7>7

BIT 7 6 5 4 3 2 1 0
) ClockStop ClockStop
Field ForceReset CurrentBank - - - - Now NotFinished
Reset 0b0 0x0 - - - - 0b0 0x0
Access Type Write Only Read Only - - - - Write Only Read Only
Evbk-24—ILE Ewvk 3 Fa—F
ZOEy k74— i, SoundWire U > |k - 0: No action.
ForceReset 7 N N X
Ry hE RN TTEOIHEHLET, 1: Triggers a software reset event.
CurrentBank 6 MIPI SoundWireft:Akv1.2 % 2/,
. 0: No action.
; Z, .
ClockStop Now 1 MIPI SoundWireft:Av1.2% I Triggers a software reset event.
ClockStop_NotFinished 0 MIPI SoundWireftAv1.2% 2,
SCP_SystemCtrl (0x0045)
BIT 7 6 5 4 3 2 1 0
Field _ _ B B B _ _ ClockStop
Prepare
Reset - - - - - - - Ox1
Access Type - - - - - - - Write, Read
Evhk-J4—ILF Ewv bk Bl
ClockStop Prepare MIPI SoundWireft:Akv1.2 %2 2 [,
SCP_DevNumber (0x0046)
BIT 7 6 5 4 3 2 1 0
Field - - Group_Id[1:0] Device Number[3:0]
Reset - - 0x0 0x0
Access Type - - Write, Read Write, Read
Evbk-Z4—LF Ewv bk Bk Ta—k
00: No group membership, device responds to
programmed device numbers from 1 to 11, or
device address 15 (all devices on the bus).
01: Device responds to programmed device
number (from 1 to 11), group 12 i.e., all
Group_Id 5.4 peripherals with device address 12, or device

address 15 (all devices on the bus).

10: Device responds to programmed device
number (from 1 to 11), group 13 i.e., all
peripherals with device address 13, or device
address 15 (all devices on the bus).

11: Reserved.
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D#7>7

Evbk-24—ILE Ewvk 3 Fa—F
Device Number 3:0 MIPI SoundWireft:kv1.2 % 2 84,
SCP BusClock Base (0x004D)
BIT 7 6 5 4 3 2 1 0
Field - - - - - Base Clock Freq[2:0]
Reset - - - - - 0x0
Access Type - - - - - Write, Read
Evbk-274—LF Ewv bk A TFa—F
0x0: Unknown, manager is explicitly not
informing the peripheral of the bus clock
frequency.
0x1: Base clock frequency = 19.2MHz,
relates to 48kHz sample frequencies.
0x2: Base clock frequency = 24MHz, relates
to 48kHz sample frequencies.
0x3: Base clock frequency = 24.576MHz,
Base Clock Freq 2:0 relates to 48kHz sample frequencies.
0x4: Base clock frequency = 22.5792MHz,
relates to 44.1kHz sample frequencies.
0x5: Base clock frequency = 32MHz, relates
to Bluetooth® frequencies.
0x6: Reserved.
0x7: Implementation-defined frequency. Not
supported frequency listed in DisCo data for
the device.
SCP_Devid_0 (0x0050)
BIT 7 6 5 4 3 2 1 0
Field Device _ID[47:40]
Reset 0x30
Access Type Read Only
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Evhk-J4—LE Ewv bk 388 Fa—k

0x30: Unique ID set for the MAX98363A/C
with ADDR = GND.

0x31: Unique ID set for the MAX98363A/C
with ADDR = Float.

0x32: Unique ID set for the MAX98363A/C
with ADDR = Vpp.

0x33: Unique ID set for the MAX98363A/C
with ADDR = 100kQ pull-up to Vpp.

0x34: Unique ID set for the MAX98363A/C
with ADDR = 100kQ pull-up to GND.
0x35: Unique ID set for the MAX98363B/D
with ADDR = GND.

0x36: Unique ID set for the MAX98363B/D
with ADDR = Float.

0x37: Unique ID set for the MAX98363B/D
Wlth ADDR = VDD-

0x38: Unique ID set for the MAX98363B/D
with ADDR = 100k pull-up to Vpp.

0x39: Unique ID set for the MAX98363B/D
with ADDR = 100kQ pull-up to GND.

Device ID 7:0

SCP_Devid_1 (0x0051)

BIT 7 6 5 4 3 2 1 0
Field Device ID[39:32]
Reset 0x01
Access Type Read Only
Evbk-T4—LF Ev bk Bl Ta—F
Device ID 7:0 0x01: MIPI assigned manufacturer ID MSB.

SCP_Devid_2 (0x0052)

BIT 7 6 5 4 3 2 1 0
Field Device ID[31:24]
Reset 0x9F
Access Type Read Only
Evh-T4—ILE Ewvk 3 Fa—F
Device ID 7:0 0x9F: MIPI assigned manufacturer ID LSB.

SCP_Devid_3 (0x0053)

BIT 7 6 5 4 3 2 1 0
Field Device 1D[23:16]
Reset 0x83
Access Type Read Only
Evbk-274—LF Evk A Ta—F
Device_ID 7:0 0x83: Manufacturer part number (MSB).
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SCP_Devid_4 (0x0054)

INR TR FIEDFLY SoundWire Xt ity

D#7>7

BIT 7 6 5 ‘ 4 ‘ 3 2 ‘ 1 0
Field Device ID[15:8]
Reset 0x63
Access Type Read Only
Evbk-Z4—LF Ew b+ B Ta—F
Device ID 7:0 0x63: Manufacturer part number (LSB).
SCP_Devld_5 (0x0055)
BIT 7 6 5 4 3 2 1 0
Field Device ID[7:0]
Reset 0x0
Access Type Read Only
Evhk-J4—1LE Ewv bk 5 Fa—k
Device ID 7:0 0x0: Class MIPI reserved.
SCP_FrameCtrl_Bank0 (0x0060)
BIT 7 6 5 4 3 2 1 0
Field RowControl _Bank0[4:0] ColumnControl_Bank0[2:0]
Reset 0x0 0x0
Access Type Write, Read Write, Read
Evbk-J4—ILF Ev b B
RowControl Bank0 7:3 MIPI SoundWireft:Akv1.2 %2 2 [,
ColumnControl_Bank0 2:0 MIPI SoundWireftAv1.2% 2,
Clock Scale Bank0 (0x0062)
BIT 7 6 5 4 3 2 1 0
Field - - - - Clock Scale[3:0]
Reset - - - - 0x0
Access Type - - - - Write, Read
Evbk:-Z4—LF Ew b+ B Ta—F
0x0: Reserved.
0x1: Reserved.
0x2: Scaling factor = 2.
Clock Scale 3.0 0x3: Scaling factor = 4.

0x4: Scaling factor = 8.
0x5: Scaling factor = 16.
0x6: Scaling factor = 32.
0x7-0xF: Reserved.
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SCP_FrameCtrl_Bank1 (0x0070)

INR TR FIEDFLY SoundWire Xt ity

D#7>7

BIT 7 6 5 ‘ 4 ‘ 3 2 ‘ 1 ‘ 0
Field RowControl Bank1[4:0] ColumnControl_Bank1[2:0]
Reset 0x0 0x0
Access Type Write, Read Write, Read
Evhk-J4—ILF Ewv bk Bl
RowControl Bankl 7:3 MIPI SoundWireft#¥v1.2% 2/,
ColumnControl_Bankl 2:0 MIPI SoundWireftAv1.2% 21,
Clock Scale Bank1 (0x0072)
BIT 7 6 5 4 3 2 1 0
Field - - - - Clock Scale[3:0]
Reset - - - - 0x0
Access Type - - - - Write, Read
Evbk-T4—LF Ev bk Bl Ta—F
0x0: Reserved.
0x1: Reserved.
0x2: Scaling Factor = 2.
Clock Scale 30 O Sealing Factor .
0x5: Scaling Factor = 16.
0x6: Scaling Factor = 32.
0x7-0xF: Reserved.
SCP_PhyOutCtrl_0 (0x0080)
BIT 7 6 5 4 3 2 1 0
Field SlewTime_Ctrl_0[1:0] - - - - - -
Reset 0x0 - - - - - -
Access Type Write Only - - - - - -
Evbk-T74—LF Ev bk Bl Ta—F
0x0: Slew time controlled indirectly by
SlewTime Ctrl 0 7:6 ZWfD ATHIIEZ A SO A= - L= Ml L2 2 f)ilf : tslﬁir? o t(ii::l\gfesltsrte:(%gtg:
° 0x2: Medium slew time.
0x3: Long slew time/slow edge.
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DP1_IntStat (0x0100)

INR TR FIEDFLY SoundWire Xt ity

D#7>7

BIT 7 6 5 4 3 2 1 0
Field B B B B B B IntStat Port IntStat.Test
Ready Fail
Reset - - - - - - 0x0 0x0
Access Type - - - - - - Read Only Read Only
Evhk-J4—ILF Evk Bl
IntStat Port Ready 1 MIPI SoundWireflA%v1.2 % 2 [,
IntStat Test Fail 0 MIPI SoundWireft:Akv1.2 2 2/,
DP1_IntMask (0x0101)
BIT 7 6 5 4 3 2 1 0
Field _ _ B B _ _ IntMask Port IntMasl.< Test
Ready Fail
Reset - - - - - -
Access Type - - - - - - Write, Read Write, Read
Evhk-2J4—ILF Ev bk BTl
IntMask Port Ready 1 MIPI SoundWireftAv1.2% 2,
IntMask Test Fail 0 MIPI SoundWireft:Afv1.24 2 i,
DP1_PortCtrl (0x0102)
BIT 7 6 5 4 3 2 1 0
Field - - .Port. Next PortDataMode[1:0] PortFlowMode[1:0]
Direction InvertBank
Reset - - 0x1 0x0 0x0 0x0
Access Type - - Read Only Write, Read Write, Read Write, Read
Evbk-J4—ILF Ev b B
Port Direction 5 MIPI SoundWireft:#ev1.2% 2,
Next InvertBank 4 MIPI SoundWireftAv1.2% 2,
PortDataMode 32 MIPI SoundWireflA%v1.2 % 2 [,
PortFlowMode 1:0 MIPI SoundWireft:Akv1.2 2 2/,
DP1_BlockCtrl (0x0103)
BIT 7 6 5 4 3 2 1 0
Field - - - WordLength[4:0]
Reset - - - 0x0
Access Type - - - Write, Read
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Evbk-J4—ILF Ev bk EREA
WordLength 4:0 MIPI SoundWireflA%v1.2 % 2 [,
DP1_PrepareStatus (0x0104)
BIT 7 6 5 4 3 0
. N-Finished
Field B B B B B Channel 1
Reset - - - - - 0x0
Access Type - - - - - Read Only
Evk-74—ILF Ev bk HL]
N-Finished Channel 1 0 MIPI SoundWirefl#v1.2 % 2,
DP1_PrepareCtrl (0x0105)
BIT 7 6 5 4 3 0
. Prepare
Field B B - B - Channel 1
Reset - - - - - 0x1
Access Type - - - - - Read Only
Evbk-2J4—LFK Ewv bk B
Prepare Channel 1 0 MIPI SoundWireft:Afkv1.2 % 2 HE,
DP1_ChannelEn (0x0120)
BIT 7 6 5 4 3 0
’ Enable
Field - B - - - Channel 1
Reset - - - - - 0x0
Access Type - - - - - Write, Read
Evbk-J4—ILF Ev bk EREA
Enable Channel 1 0 MIPI SoundWireff:fkv1.2 % 2 H&,
DP1_SampleCtrl1 (0x0122)
BIT 7 6 5 4 3 0
Field SamplelntervalLow[7:0]
Reset
Access Type
Evbk-2Z4—LFK Ewv bk B
SamplelntervalLow 7:0 MIPI SoundWireft:Akv1.2 2 2/,
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DP1_SampleCtrl2 (0x0123)

INR TR FIEDFLY SoundWire Xt ity
D#7>7

BIT

7

4 ‘ 3 ‘ 2

Field

SamplelntervalHigh[7:0]

Reset

0x0

Access Type

Write, Read

Evybk-74—ILF

Ev

L]

SamplelntervalHigh

7:0

MIPI SoundWireff#fv1.2 % 2[4,

DP1_OffsetCtrl1 (0x0124)

BIT

7

Field

Offset1[7:0]

Reset

0x0

Access Type

Write, Read

Evb-T4—LF

Ev bk

EZL]

Offsetl

7:0

MIPI SoundWireftikv1.2 & &,

BIT

DP1_OffsetCtrl2 (0x0125)

7

Field

Offset2[7:0]

Reset

0x0

Access Type

Write, Read

Evbk-T74—LF

Ev bk

Bl

Offset2

7:0

MIPI SoundWirefIAv1.2% 2],

DP1_HCtrl (0x0126)

BIT

Field

HStart[3:0] HStop[3:0]

Reset

0x0 0x0

Access Type

Write, Read

Write, Read

Evbk-T74—LF

Ev b

i
]

HStart

7:4

MIPI SoundWireftikv1.2 % 24,

3:0

MIPI SoundWirefIAv1.2 % 2],

HStop
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DP1_BlockCtrl3 (0x0127)

BIT 7 6 5 4 3 2 1 0
. BlockPacking
Field - - - - - - - Mode
Reset - - - - - - - 0x0
Access Type - - - - - - - Write, Read
Evk-74—ILF Ewvk B
BlockPacking Mode 0 MIPI SoundWireff#v1.2 % 2,

DP1_ChannelEn (0x0130)

BIT 7 6 5 4 3 2 1 0
. Enable
Field - B B B B - B Channel 1
Reset - - - - - - - 0x0
Access Type - - - - - - - Write, Read
Evbk-Zq4—ILEF Ewvk B
Enable Channel 1 0 MIPI SoundWireffiv1.2 % 2 &,

DP1_SampleCtri1 (0x0132)

BIT 7 6 5 4 3 2 1 0
Field SamplelntervalLow[7:0]
Reset 0x0
Access Type Write, Read
Evk-J4—ILF Ev bk Bl
SamplelntervalLow 7:0 MIPI SoundWireft:kv1.2 2 2 /4,

DP1_SampleCtrl2 (0x0133)

BIT 7 6 5 4 3 2 1 0
Field SamplelntervalHigh[7:0]
Reset 0x0
Access Type Write, Read
Evbk-T4—LF Ev bk Bl
SamplelntervalHigh 7:0 MIPI SoundWireftAv1.2% 2,
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DP1_OffsetCtrl1 (0x0134)

INR TR FIEDFLY SoundWire Xt ity

D#7>7

BIT 7 6 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
Field Offset1[7:0]
Reset 0x0
Access Type Write, Read
Evbk-2Z4—LFK Ewv bk HL]
Offset1 7:0 MIPI SoundWireff#v1.2 % 2 &,
DP1_OffsetCtrl2 (0x0135)
BIT 7 6 4 3 2 1 0
Field Offset2[7:0]
Reset 0x0
Access Type Write, Read
Evk-74—ILF Ev bk HL]
Offset2 7:0 MIPI SoundWirefl:£kv1.2 % &,
DP1_HCtrl (0x0136)
BIT 7 6 4 3 2 1 0
Field HStart[3:0] HStop[3:0]
Reset 0x0 0x0
Access Type Write, Read Write, Read
Evbk-74—ILF Ev bk EREA
HStart 7:4 MIPI SoundWireft:kv1.2 % 2 [,
HStop 3:0 MIPI SoundWireft:kkv1.2 22 M,
DP1_BlockCtrl3 (0x0137)
BIT 7 6 4 3 2 1 0
. BlockPacking
Field - - - - - - Mode
Reset - - - - - - 0x0
Access Type - - - - - - Write, Read
Evbk-J4—LF Ev bk L]
BlockPacking Mode 0 MIPI SoundWireft:Afkv1.2 % 2 fE,
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INR TR FIEDFLY SoundWire Xt ity

D#7>7

Interrupt Raw (0x2001)

BIT 7 6 5 3 2 1 0
Field THERMSH | PWRDN D | PWRUP D CLK ERR_ | SPKMON_ | SPK OVC_ | OTP_FAIL_
DN RAW ONE RAW ONE RAW RAW ERR_RAW RAW RAW
Reset 0b0 0b0 0b0 0b0 0b0 0b0 0x0
Access Type Read Only Read Only Read Only Read Only Read Only Read Only Read Only
Evbk:-Tq4—LF Ev bk B Ta—k
0x0: Die temperature is lower than thermal
TNRA AR =</« Uy MU RENE H D% | shutdown setting level.
THERMSHDN_RAW 7 RTAEDOE, 0x1: Die temperature is greater than thermal
shutdown setting level.
0x0: Device is not reporting a power-down
PWRDN DONE RAW 6 RY— B 5 T Rt O, into software shutdown event. .
0x1: Device is reporting a power-down into
software shutdown event.
0x0: Device is not reporting a power-up
PWRUP_DONE_RAW 5 RU—TF v 75T 2T DM, ovent. . . .
- - 0x1: Device is reporting a power-up into the
active state.
CLK_ERR_RAW 3 Jayy k=g T g V= s ko, | 00 Noclock error s reported.
0x1: Clock error is reported.
0x0: DC level is not presented, or lower than
7 UTHITODCU A AR T A Y =0 - E= the setting threshold level.
SPKMON_ERR_RAW 2 Koo =T —DHEDfE, 0x1: DC level is greater than the setting
threshold level.
0x0: Speaker overcurrent limit is not
SPK_OVC_RAW 1 A Y — g i i il B oD A oD i, detected.
0x1: Speaker overcurrent limit is detected.
e o ke 0x0: OTP loading successful.
OTP_FAIL_RAW 0 OTPRRF DR 0x1: OTP loading failed CRC check.
Interrupt State (0x2003)
BIT 7 6 5 4 3 2 1 0
s | ENEE | v
DN_STATE T E STATE E STATE STATE
Reset 0b0 0b0 0b0 0b0 0b0 0b0 0x0
Access Type Read Only Read Only Read Only Read Only Read Only Read Only Read Only
Evbk:-Z4—LF Ew bk B Ta—F
0x0: No rising edge of
~ A ARNAREELAAIRGE, THERMSHDN CLRIZX > | THERMSHDN RAW.
THERMSHDN_STATE 7 <7 U7, 0x1: Rising edge of THERMSHDN_RAW
since last THERMSHDN_CLR.
0x0: No rising edge of
FNBTIN N - PWRDN _DONE RAW since last
A Y A AT REEA LR RE, z _ =
PWRDN DONE_STATE 6 z » iiﬂﬁbnmyﬂﬂ‘ PWRDN_DONE_CLR{= & = PWRDN_DONE_CLR.
° 0x1: Rising edge of PWRDN_DONE_RAW
detected since last PWRDN_DONE_CLR.
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INYTaOR MY

ENEL SoundWire 3t
D#7>7

F DL DY = v ¥ CSoundWire/ S A AR S E
s

Evbk-24—ILE Ewvk 3 Fa—F
0x0: No rising edge of
P NP - PWRUP _DONE RAW since last
A D A LR HE, z — —
PWRUP_DONE_STATE 5 z » iiﬂﬁmmiﬂkﬁ; PWRUP_DONE_CLR{= &= PWRUP_DONE_CLR.

° 0x1: Rising edge of PWRUP_DONE _RAW
detected since last PWRUP_DONE CLR.
0x0: No rising edge of CLK_ERR RAW

~ A7 RAfeElAZRRE, CLK_ERR_CLRIZ & -T2 | since last CLK_ERR_CLR.
CLK_ERR _STATE 3 V7, 0x1: Rising edge of CLK_ERR_RAW
detected since last CLK_ERR_CLR.
0x0: No rising edge of SPKMON_RAW
~ A7 RAfeHliAZ k1, SPKMON_ERR_CLRIZ L | since last SPKMON_CLR.
SPKMON_ERR_STATE 2 <7 U7, 0x1: Rising edge of SPKMON_RAW
detected since last SPKMON_CLR.
0x0: No rising edge of SPK_ OVC_RAW
~ A7 ARAREEIA A KAE, SPK_OVC_CLRIZE -T2 | since last SPK_OVC_CLR.
SPK_OVC _STATE ! U7, 0x1: Rising edge of SPK_OVC_RAW
detected since last SPK_ OVC_CLR.
e, 0x0: OTP loading successful.
OTP_FAIL_STATE 0 OTPARF DR, 0x1: OTP loading failed CRC check.
Interrupt Flag (0x2005)
BIT 7 6 5 4 3 2 1 0
Field THERMSH | PWRDN D | PWRUP_ D CLK_ERR_ | SPKMON_ | SPK OVC_ | OTP FAIL_
DN_FLAG ONE _FLAG ONE_FLAG FLAG ERR_FLAG FLAG FLAG
Reset 0x0 0x0 0x0 0x0 0x0 0b0
Access Type Read Only Read Only Read Only Read Only Read Only Read Only Read Only
Evbk-T4—LF Ewv bk Bl Ta—F
Pl s ¥ v N UBIEA X hO< 27 ARE | 0x0: No rising edge of THERMSHDN_RAW
#IiA%7 7 7, THERMSHDN_ENT~ 27, T i MSHDINCLR or
THERMSHDN_FLAG 7 THERMSHDN CLRCZ U 7, $ARIZ 757 - £ X oIS OW. y
Y EAS D v T SoundWire S AT BEHH S AU E Ox1: THERMSHDN_EN is hlgh‘ and rising
h oAz > ¥ CSoun St edge of THERMSHDN_RAW since last
K THERMSHDN_CLR.
. . R - . - 0x0: No rising edge of
THAADANT =FGU5ETA SV O A7 AHEE | pWRDN_DONE_RAW since last
iAZ~7 5 2, PWRDN DONE ENT~ 27, PWRDN_DONE_CLR or
PWRDN_DONE_FLAG 6 PWRDN DONE_CLRCZ V7, %[AZIE7 52 + £ | PWRDN_DONE_EN is low.

0x1: PWRDN_DONE EN is high and rising
edge of PWRDN_DONE_RAW since last
PWRDN_DONE_CLR.

PWRUP_DONE_FLAG

TNRAADNT =T v TFZTA R hO~ A7 A[HEH
iAFT7Z 7, PWRUP DONE ENTCT¥R 7|
PWRUP_DONE CLRTZ V7, EHEAIILTZ Z 7 - B>
O ERNY =y UVTAERENE T,

0x0: No rising edge of
PWRUP_DONE_RAW since last
PWRUP_DONE CLR or
PWRUP_DONE_EN is low.

Ox1: PWRUP_DONE EN is high and rising
edge of PWRUP_DONE_RAW since last
PWRUP_DONE_CLR.

CLK_ERR FLAG

SoundWireZ &2 v 7 BXUNEH /2y 7 « =5 —« A~
v RO~ AT AFERIAF T F 7, CLK_ERR_ENT~ &
7. CLK_ERR CLRCZ V7, EiARIZT T 7 - B
MOSLERY =y UTERINET,

0x0: No rising edge of CLK_ERR_RAW
since last CLK_ERR_CLR or CLK_ERR_EN
is low.

0x1: CLK_ERR_EN high and rising edge of
CLK_ERR_RAW since last
CLK_ERR_CLR.
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D#7>7

Evb-T4—LF

Bl

Ta—F

SPKMON_ERR_FLAG

WEAE —H « T —F « E=H 257 — « [ XU D
~ A7 A[REEIAIR T T 7, SPKMON_ERR_EN T~ A
2. SPKMON_ERR_CLRTZ U7, HiARIEZT Z 7 -
By NOMERY =y VTEMRENET,

0x0: No rising edge of
SPKMON_ERR RAW since last
SPKMON_ERR_CLR or
SPKMON_ERR_EN is low.

0x1: SPKMON_ERR_EN high and rising
edge of SPKMON_ERR_RAW since last
SPKMON_ERR_CLR.

SPK_OVC_FLAG

A —DIBERA X N D~ AT A[REELAR T T T,
SPK_OVC_ENT~ A2, SPK OVC CLRTZ V7, %I
AT T T - By bOMENRY Ty DTHER SN E
7

0x0: No rising edge of SPK_OVC_RAW
since last SPK_OVC_CLR or SPK_OVC_EN
is low.

0x1: SPK_OVC_EN is high and rising edge
of SPK_OVC_RAW since last
SPK_OVC_CLR.

OTP_FAIL FLAG

OTPAM /L —F LV RELA X b D~ A7 Al fgEliA R 7
Z 2, OTP_FAIL_ ENT~ A7% . OTP_FAIL CLRTZ
V7, BiAREI 7 Z 7 - By hOM ENY =y P THE
BENET,

0x0: No rising edge of OTP_FAIL RAW
since last OTP_FAIL CLR or
OTP_FAIL_EN is low.

0x1: OTP_FAIL_EN is high and rising edge
of OTP_FAIL RAW since last
OTP_FAIL_CLR.

Interrupt Enable (0x2007)

BIT

7

6 5 4 3

2 1 0

Field

THERMSH
DN_EN

PWRDN_D
ONE_EN

PWRUP_D CLK_ERR_
ONE_EN EN

SPKMON_ | SPK OVC_ | OTP FAIL_
ERR_EN EN EN

Reset

0b0

0b0 0b0 - 0b0

0b0 0b0 0b0

Access Type

Write, Read

Write, Read

Write, Read - Write, Read

Write, Read Write, Read Write, Read

Evb-T4—LF

Ev bk

Bl

Ta—F

THERMSHDN_EN

THERMSHDN_FLAGD A 1 —7 /v (= A 7 fighs) il
7,

0x0: THERMSHDN_FLAG cannot go high.
0x1: THERMSHDN_FLAG goes high if
there is a rising edge on
THERMSHDN_RAW since last
THERMSHDN_CLR.

PWRDN_DONE_EN

PWRDN_DONE_FLAGDA F—7 /v (= A7 figthr) i
1,

0: PWRDN_DONE_FLAG cannot go high.
1: PWRDN _DONE_FLAG goes high if there
is a rising edge on PWRDN_DONE_RAW
since last PWRDN_DONE_CLR.

PWRUP_DONE_EN

PWRUP_DONE_FLAGDA X —7 /b (= A 7 fifhk) #l
1,

0: PWRUP_DONE FLAG cannot go high.
1: PWRUP_DONE_FLAG goes high if there
is a rising edge on PWRUP_DONE_RAW
since last PWRUP_DONE_CLR.

CLK_ERR_EN

CLK_ERR_FLAGD A X —7 /v (= A7 fiRh) I,

0x0: CLK_ERR FLAG cannot be high.

0x1: CLK_ERR_FLAG goes high if there is a
rising edge on CLK_ERR_RAW since last
CLK_ERR_CLR.

SPKMON_ERR_EN

SPKMON_ERR_FLAGD A x—7 /v (= A7 fihR) #l
1,

0x0: SPKMON_ERR _FLAG cannot go high.
0x1: SPKMON_ERR_FLAG goes high if
there is a rising edge on
SPKMON_ERR RAW since last
SPKMON_ERR_CLR.

SPK_OVC_EN

SPK_OVC_FLAGDA 3—7 /v (= A7 ffhR) i,

0x0: SPK_OVC_FLAG cannot go high.

0x1: SPK_OVC_FLAG goes high if there is a
rising edge on SPK_OVC_RAW since last
SPK_OVC_CLR.

OTP_FAIL_EN

OTP_FAIL FLAGDA *—7 N (= A7 fi#kx) i,

0: OTP_FAIL FLAG cannot go high.

1: OTP_FAIL FLAG goes high if there is a
rising edge on OTP_FAIL_RAW since last
OTP_FAIL CLR.
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Interrupt Clear (0x2009)

BIT 7 6 5 4 3 2 1 0
Field THERMSH PWRDN_D PWRUP_D 3 CLK_ERR_ SPKMON _ SPK_OVC_ OTP_FAIL
DN_CLR ONE_CLR ONE_CLR CLR ERR_CLR CLR CLR
Reset 0b0 0b0 0b0 - 0b0 0b0 0b0 0x0
Access Type Write Only Write Only Write Only - Write Only Write Only Write Only Write Only
Evbk:-Tq4—LF Ev bk B Ta—k
0x0: Writing zero has no effect.
THERMSHDN _CLR 7 BIE3 HSTATEE > b EFLAGE > b &7 U 7, 0x1: Clears THERMSHDN_ STATE and

THERMSHDN_FLAG interrupt bit.

0x0: Writing zero has no effect.
PWRDN_DONE CLR 6 BE#3 ASTATEE > b EFLAGE > b &7 U 7, 0x1: Clears PWRDN_DONE_STATE and
PWRDN_DONE FLAG interrupt bit.

0x0: Writing zero has no effect.
PWRUP_DONE CLR 5 B3 ASTATEE > b EFLAGE > b &7 U 7, 0x1: Clears PWRUP_DONE_STATE and
PWRUP_DONE FLAG interrupt bit.

0x0: Writing zero has no effect.
CLK_ERR_CLR 3 BE#E 3 ASTATEE » b EFLAGE > h &2 U 7, 0x1: Clears CLK_ERR_STATE and
CLK_ERR FLAG interrupt bit.

0x0: Writing zero has no effect.
SPKMON_ERR CLR 2 BIE3 HSTATEE > b EFLAGE > b &7 U 7, 0x1: Clears SPKMON_ERR STATE and
SPKMON_ERR_FLAG interrupt bit.

0x0: Writing zero has no effect.
SPK_OVC_CLR 1 B3 ASTATEE > b EFLAGE > b &7 U 7, 0x1: Clears SPK_OVC_STATE and
SPK_OVC_FLAG interrupt bit.

0x0: Writing zero has no effect.
OTP_FAIL_CLR 0 B#3 ASTATEE > b EFLAGE > b &7 U 7, 0x1: Clears OTP_FAIL_STATE and
OTP_FAIL FLAG interrupt bit.

Error Monitor Control (0x2021)

BIT 7 6 5 4 3 2 1 0
Field - - - - SPKMON_ - - CMON_EN
EN -
Reset - - - - 0x0 - - 0x1
Access Type - - - - Write, Read - - Write, Read
Evbk-Z4—LF Ewv bk A TFa—F

0x0: Disable internal speaker data monitor.

- R S
SPKMON_EN 3 NIRO A E =D iRie=2 A X =TV LET, 0x1: Enable internal speaker data monitor.

suyy - FT=HEAF—T LT, WEZ v 2 % | 0x0: Disable.

CMON_EN 0 N AW - s A 0x1: Enable.
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D#k7>7

Speaker Mon Threshold (0x2022)

BIT 7 6 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0

Field SPKMON_THRESH][7:0]

Reset 0x58

Access Type Write, Read

Evbk:-74—ILF Ew bk HLL]

AE—=J - RNRU—=—DALyvalPPeRELET, BB THEINDIESELN
DMON DURATION X W BV Z DAL v v a b REBATBRE, AE—F - =4+ =5 —N
TH—rENET, ALy alRE7rar—1 (FS) O% THE SN ET, FSIZL —/WIET

SPKMON_THRESH 7:0

BHAETT,
BEOA Ly 2L Rk, VYRS REMD HRORE AN THIATE £,
ALy a)Lk (BE) =(SPKMON_THRESH/128) x DR EEEE

Speaker Mon Duration (0x2023)

BIT

7

2 1 0

Field

SPKMON_DURATION[3:0]

Reset

0x2

Access Type

Write, Read

Evbk-Z4—LF

Ev

A

Ta—F

SPKMON_DURATION

3:0

A=) =S 2T TP — T HETIZ, A
Ly v a/REBADENEAY—H « =4 )3
L TR 2 ZHELET,

Value: Decode
0x0: 8ms.

0x1: 20ms.

0x2: 40ms.

0x3: 60ms.

0x4: 80ms.

0x5:
0x6:
0x7:
0x8:
0x9:
0xA
0xB
0xC
0xD

160ms.
240ms.
320ms.
400ms.
480ms.
: 560ms.
: 640ms.
: 720ms.
: 800ms.

0xE: 880ms.

OxF:

960ms.

Tone Generator and DC Config (0x2030)

BIT

7

6 5 4 3

2 1 0

Field

TONE_CONFIG[3:0]

Reset

0x0

Access Type

Write, Read
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INR TR FIEDFLY SoundWire Xt ity

D#7>7

Evb-T4—LF Ev bk

Bl

Ta—F

TONE_CONFIG 3:0

b= RAEROHIMEZ DX A THBELET,

IRIEIE 7 VA — ISR ESNE T,

—~
halll
N

0x00: Reserved.

0x01: DC = 0x0000 = 0.

0x02: DC = +full Scale/2.

0x03: DC = -fullScale/2.

0x04: 1kHz tone at 48kHz sample rate.
0x05: 12kHz tone at 48kHz sample rate.
0x06: 8kHz tone at 48kHz sample rate.
0x07: 6kHz tone at 48kHz sample rate.
0x08: 4kHz tone at 48kHz sample rate.
0x09: 3kHz tone at 48kHz sample rate.
0x0A: 2kHz tone at 48kHz sample rate.
0x0B: 1.5kHz tone at 48kHz sample rate.
0x0C: Reserved.

0x0D: 500Hz tone at 48kHz sample rate.
0x0E: 250Hz tone at 48kHz sample rate.
0x0E: Reserved.

Tone Generator Enable (0x203F)

BIT 7 6 5 4 2 1 0
Field - - - - - TONE_EN
Reset - - - - - 0x0
Access Type - - - - - - Write, Read
Evk-J4—ILF Evk e
TONE EN 0 F—FAMEAX—T N LET, A X—TNEND L, SoundWiref > ¥ —7 = —ANALE—H -
- TUT e NRASDAN)E LTEEBZONET,

AMP volume control (0x2040)

BIT 7 6 5 4 2 1 0

Field - SPK_VOL[6:0]

Reset - 0x0

Access Type - Write, Read

Evybk-Z4—ILF Ewvk B Fa—F
0x00: 0dB.
0x01: —0.5dB.
0x02: —1.0dB.
A=« T T« RADFVH) « RY 2—24h « L | .0 (-0.5dB steps).

PK VOL 6:0 . .

SPK_VO NV ERELET, 0x7C: —62.0dB.
0x7D: —62.5dB.
0x7E: —63dB.
0x7F: Mute.
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AMP Path Gain (0x2041)

INR TR FIEDFLY SoundWire Xt ity

D#7>7

DI NAT—)VHH L)L THH1.51Vp (3.68dBV)
BHEHEL LTV ET,

BIT 7 6 5 4 3 2 ‘ 1 ‘ 0
Field - - - - - SPK_GAIN[2:0]
Reset - - - - - 0x5

Access Type - - - - - Write, Read
Evbk-Z4—LF Ewv bk A TFa—F

. . . . .| 0x00: 1.07V, (-3dB).

A= SR (AR ORAE—7HDTELS | oot 151V 0ds)

v (Vo) ZRRELET, 0x02: 2.13V, (3dB).

SPK_GAIN 2:0 ABHL DEIL, _R—RF A > THAE—H « XADAC | 0x03:3.01V, (6dB).

0x04: 4.26Vp (9dB).
0x05: 6.01Vp (12dB).
0x06-0x07: Reserved.

AMP DSP Config (0x2042)

BIT 7 6 5 4 3 2 1 0
SPK_VOL_
Field - — - RSVD RMPUP BY RSVD RSVD RSVD
PASS
Reset - - - 0b0 0b0 0b0 Obl Obl
Access Type - - - Write, Read
Evbk-T4—LF Ev bk Bl Ta—F
EEFRS LR Y 2 — AEFRFCAEY—h - T 7 -
BN I e D e YR N it
EHE L ET, ' '
Revision ID (0x21FF)
BIT 7 6 5 4 3 2 1 0
Field REV_ID[7:0]
Reset 0x42
Access Type Read Only
Evb-Z4—1LF Ev b 58 Fa—F
— < 0 e o = o RS
REV_ID 7:0 TRAADI BV 3, TAAADY T a T 0x42: Device revision.

FHSNET,
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MAX98363 INITAR FIEDE L SoundWire Xt it
D77

REEWGT T r—2 3 VAR
%R DVDDIO LDO ZEAT 2REBRMET T r— a3 VER

25V T0 5.5V

L

(DEVICE | DVDDIO VoD
PN EN
\CONTROL

/ OUTP
e — \ MAX98363A/B
| SoundWire SW_CLK OUTN
RS :ﬁj SW_DAT
" Soundwire
ADDRESSlN"G’"“T ADDR

III—[] %
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REMLBT TV 75— a VEIR (EE)
5148 DVDDIO BRZHEAT ARRMLT T r— 3 VEE

INR TR FIEDFLY SoundWire Xt ity

D#7>7

1.8V 2.5V T0 5.5V
0.1uF
giss

P — L LT
{ DEVICE . DVDDIO VoD
| CONTROL

AX98363C/ o
| SoundWire " :Elj SW_CLK OUTN
- — SW_DAT
| SoundWire
e e ADDR
| ADDRESSING [|] GND

F—5—E]

PART NUMBER TEMP RANGE PIN-PACKAGE TOP MARKING
MAX98363AEWL+ —40°C to +85°C 9 WLP ALX
MAXO98363AEWLAT —40°C to +85°C 9 WLP ALX
MAX98363BEWL+ —40°C to +85°C 9 WLP ALY
MAX98363BEWL+T —40°C to +85°C 9 WLP ALY
MAX98363CEWL+ —40°C to +85°C 9 WLP AMF
MAX98363CEWL +T —40°C to +85°C 9 WLP AMF
MAX98363DEWL+ —40°C to +85°C 9 WLP AME
MAX98363DEWL +T —40°C to +85°C 9 WLP AME

+/2#5 (Pb) 7V — ROHS DNy r—2 57 L F T,

T=7r—7&YJ—L,
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MAX98363 INITAR FIEDE L SoundWire Xt it
D77
HET B

kR #& HETH S5 BA WETR—
0 12/22 WINFEAT -

FFOY - TR X, RS SEBAERCEETE2 L0 THET LEMLTVETA, TOBREORAIELT, HoHL
ANALOG [$RIBIZ & > TE L 3 BESHOHHDZOROEHOBECH L T—OREEBNE LA, T, 7FOYT - T/ LXHORH

SR ORR DAL BTN E L ERRNICHET 2 00T HY TA, HHIE. FELCEBSNLBANBYET, &
DEVICES RHOWES L UBRHERIL. ThENOFEEOMETT, XARERAHE REVISION KB LMEAN S Y £T, BHOMEIZD
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