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—— 2023 7 10
ML 220532/ ML220Q533 / ML220Q535
Automotive 4 LSI
[
ML22Q532/ML22Q533/ML22Q535
4 LSl
HQ-ADPCM™ 16hit D/A
1.0W
1 LSl
° (HQ-ADPCM™ 1024 )
(
fs=8.0kHz fs =16.0kHz fs =32.0kHz
ML22Q532 2Mbits 80 40 20
ML22Q533 4Mbits 161 81 40
ML22Q535 16Mbits 652 326 163
Analog Signal
FLASH
MEMORY
V
Decode MIX Filter 16bit\ | MIX | | Speaker | o1 o |
Volume 'ﬁ DAC AMP T“
SAl -
® .
Line Speaker
HOST AMP AMP
MCU \
2,
*C Sound
P
SP] Check
*1 Ky’s HQ-ADPCM E.D!u-!cmu
))? /
echnology
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ML22Q53X

HQ-ADPCM / 4bit ADPCM2 / 8bit PCM /
8hit PCM / 16bit PCM

10.7/21.3kHz,
6.4/12.8/25.6kHz,
8.0/16.0/32.0kHz,
11.025/22.05/44.1kHz,
12.0/24.0/48.0kHz
4096

ROM

LOOP

4 *1

CVOL 128 (OFF )
AVOL 16 (OFF )

PCM 8hit PCM / 16bit PCM
8.0/16.0/32.0kHz,
11.025/22.05/44.1kHz,
12.0/24.0/48.0kHz
8hit/16bit
BCLK 32fs  64fs
LRCLK
LRCLK /
1bit /
MSB /LSB

16bitD/A
AB  1.0W 8Q(SPVpp =5V, Ta=25 °C)
10kQ ( )

MCU 11%C

4.096MHz, 4.000MHz

2.7V 55V*?

-40°C +105°C™

DVop SPVop/SPOVpp 10Vop SPVpp=SPOVpp DVop
48 TQFP(7mm x 7mm , 0.5mm )

ML22Q53X-NNNTB ML22Q53X-xxxTB 48 TQFP ™

*1 SAl

*2  2.7~-3.6V,3.3~5.5V VbR

*3 Ta

*4  NNN XXX  ROM
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ML22Q53X

o ML22Q53X-NNNTB/ML22Q53X-xxxTB

a)
Z0 8
0 z> 5 - [a)
eeRzzovdds 355
LR
OUOTOHOANTITOO OO LD
N MHOMHOMOMOOMOOMOANNNNN
(N.C.) = |37 24| = XT
(N.C.) = (38 23| == XTB
SPP —1— (39 22| == SAD2
SPM = |40 21| == SAD1
(N.c.) = |41 20| == SADO
(N.c.)=T— (42 (TOP VIEW) 19| = Voor
RESETB —— (43 18| == 10Vop
TESTO =1 |44 TQFP48 17| == IRON
STATUS1 1|45 16| == IRSI
STATUS2 1 |46 15| = IRSO
CBUSYB = |47 14| /— IRSCK
(N.C.) —1|48 13| == IRCSB
HNm<rm©|\ooc»8:||‘<:l|
08 K¥¥Z585n3y
G o3 % Q g' ;I O z
%)

(N.C.)
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SEAFI/05-%kRE4dt FIDL22Q53X-07
ML22Q53X
||
1/0 *1
1,25 DGND G —
12C
2 SCL | 12C DVob H
12C
1’C DVob
3 SDA lo} Nch MOS OPEN DRAIN H
4 LRCLK [ SAl L
5 BCLK [ SAl L
SAl
6 SAL_IN [ BCLK L
7 SAIOUT | O SAl BCLK L
8 CSB [ w7 SCK SI H
12C
9 SCK [ . L
10 Sl [ SCK L
12C
CSB “Lr SCK .
ll SO O CSB an H|_Z
12C
13 IRCSB [ wy 7 ’
IRON “H
14 IRSCK [ IRON o H
-
15 IRSO 0 IRON o Hiz
16 IRSI [ IRON - L
p -
17 IRON [ w .
gy
gy
*1 Io uln
*2 |RON “pLr
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SEAFI/05-t%kAE&# FIDL22Q53X-07
ML22Q53X
110 1
18 10Vop P DVop o
DGND
3.0V
19 VbDR (@] DGND L
DVop=2.7 3.6V DVoo
20 SADO | 12C —
21 SAD1 | 12C —
22 SAD2 | 12C —
23 XTB o) H
XT XTB 1IMQ
24 XT | L
26 DVpp P DGND .
2.5V
27 VobL (0] DGND L
28 FB1 | 1 L
29 FB2 | 2 L
30 LOUT (@] L
3 S6 © SPGND L
32 AIN | L
33 SPVpp P SPGND .
34 SPOVpp SPVoo .
35 SPGND _
36 SPOGND SPGND o
39 SPP (0] AMODE L
40 SPM (0] Hiz
*1 IO uln
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ML22Q53X
110 *1
“L LSI
*
43 RESETB I  » ey (*2)
LSI
44 TESTO I LSI L
DGND
/ 1
v v
45 staTUsL | o | OUTSTAT BUSYB™ NCR H
0 NCR® «“H”
/ 2
*3 *3
46 sTATUS? | O | OUTSTAT BUSYB™ NCR H
0 BUSYB® “H”
47 CBUSYB | O “L (*2)
g
12,37,
38,41, N.C. - - Hi-Z
42,48
*1 10«
*o 7 ey

*3 NCR,BUSYB RDSTAT
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ML22Q53X

SCL

SDA

DVbb

SADO

SAD1

SAD2

DGND

LRCLK

BCLK

SAL_IN

DGND

CSB

DVbb

SCK
Sl

DGND

IRCSB

10Vop

IRSCK

DGND

IRSO

IRSI

IRON

DGND

XT

XTB

FB1

FB2

SPGND

AIN

SPGND

TESTO

DGND

N.C.

SAI_OUT

SO

LOUT

SPP
SPM

STATUS1

STATUS2
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ML22Q53X
||
A
DVbbp
CMOS
TESTO
—T—wW
Va4
B
I0VpDp
CMOS
IRON
—T—w
/77
C
DVop
CMOS
RESETB
—T—w
V244
)
DVop
CMOS
SI SCK, CSB, SADO, SAD1, SAD2,
_@ AN LRCLK, BCLK, SAI_IN
/777
E

N
\)—NI"%
N

IOVop
CMOS
IRCSB, IRSCK

8/176




SEAFI/0-%X=1t FIDL22Q53X-07

ML22Q53X

DVbbp
CMOS
STATUS1, STATUS2, CBUSYB, SO,

I0VpDp
CMOS
IRSI

2

I0Vpp
CMOS

4 % IRSO
<

DVbp
4.096M, 4.000MHz
O XT, XTB

_l |_ XT

777
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ML22Q53X

SPOVpb
SPP, SPM
analozA 1 T |~
+
SG
SPVop
LOUT
analozA 1 T |~
oL
SG
J_ SPVop
AIN, FB1, FB2
DVbp
Nch Open Drain
SCL, SDA
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FIDL22Q53X-07

ML22Q53X

DGND=SPGND=SPOGND=0 V, Ta=25°C

DVbb
10Vbp -0.3 +6.0
! SPVop - v
SPOVbop
2 VbDR — -0.3 +4.6 \Y
1 Ving — -0.3 DVpp+0.3 \Y
2 Vinz — -0.3 10Vpp+0.3 \Y
3 Vinz FB1 FB2 -0.3 SPVpp+0.3 \Y
JEDEC4
Po SPVop=SPOVpp= 5V 1000 mw
los SPM SPP VpoL Vbpor 10 mA
SPM SPP 500 mA
Vooo/Vopr 50 mA
Tste — -55  +150 °C
°
DGND=SPGND=SPOGND=0V
DVbb DVpp
IOVbp I0VpD
SPVop? SPOVop'? SPVoo o 2.7 36/33 55 v
SPOVop
-40~+
Top B 40~+105 e
MH
fosc — Typ 4.096 Typ MH
-5% 4.000 +5%
*1 SPVop=SPOVpp DVbp
°
T 0 +70 °C
oF -40 +105 °C
Cep — 100
Ybpr — 10

11/176



— o L] - 1L .4 -
SE270/0J- kS FIDL22Q5301
ML22Q53X
°
SPVpp=SPOVpp DVpp=I0Vpp=2.7~5.5V DGND=SPGND=SPOGND=0V Ta=-40~+105°C, =15pF(Max.)
Min. Typ."? Max.
LRCLK/BCLK/SAI_IN/
CSB/SCK/SI/
“H” 1 ViHL — SADO/SAD1/SAD2/ 0.8xDVpp — DVpp \Y
SDA/SCL/
XT/RESETB/TESTO
L IRCSB/IRSCK/
H 2 Vin2 — IRSI/IRON 0.8xI0Vpp — I0VpDp \
LRCLK/BCLK/SAI_IN/
CSB/SCK/SI/
“Lr 1 Vi1 — SADO/SAD1/SAD2/ 0 — 0.2xDVpp \%
SDA/SCL/
XT/RESETB/TESTO
o IRCSB/IRSCK/IRSI/
L 2 ViL2 — IRON 0 — 0.2xI0Vpp
“H” 1 Voh1 lon = -50pA XTB DVbp-0.4 — —
SAI_OUT/
“H” 2 V lon =-1mA SO/ DVop-0.4 — — V
one on = CBUSYB/STATUS1/ oo
STATUS2
“H” 3 VoH3 lon = -1mA IRSO 10Vpp-0.4 — — \%
L 1 VoL1 loL = 50pA XTB — — 0.4 \Y
SAI_OUT/
. ) sol
L 2 VoL2 loL = 2mA CBUSYB/STATUS1/ — — 0.4 \Y
STATUS2
L 3 VoL3 loL = 2mA IRSO — — 0.4 \Y
L 4 VoLa loL = 3mA SDA/SCL — — 0.4 \Y
1 oo VOH=DVpp SDA/SCL/ . . 10 UA
SO
VOL=DGND
looL1 -10 — — HA
2 | loon VOH=IOVeo IRSO — — 10 LA
VOL=DGND
looL2 -10 — — KA
“H” 1 liHa Vin = DVbp XT 0.8 5.0 20 LA
RESETB/
_— _ LRCLK/BCLK/SAI_IN/
H 2 litz Vin = DVbp CSB/SCK/SI/ — — 10 KA
SDA/SCL
“H” 3 liHz Vin = DVpp TESTO 20 500 1000 PA
“H” 4 lina ViH = I0Vbp IRCSB/IRSCK/IRSI — — 10 HA
“H” 5 lins Vi1 = IOVbDp IRON 20 500 1000 HA
L 1 liLa ViL = DGND XT -20 -5.0 -0.8 HA
LRCLK/BCLK/SAI_IN/
CSB/SCK/Sl/
o ~ SDA/SCL/
L 2 o Vi =DGND IRCSB/IRSCK/IRSI/ -10 - - HA
IRON/
TESTO
L 3 liLs ViL = DGND RESETB -400 -100 -2 HA
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ML220Q53X
Min. Typ."? Max.
fosc=4.096MHz
fs=48kHz, f=1kHz
, , . _ . .
foco HQADPCM 25 45 mA
SPP/SPM
DVop= Ta=-40 » o
IOVpp= +55°C - - 1 10.0 PA
SPVpp=
SPOVpp= Ta=-40 5 o
3.3V 55V +105°C - 1 30.0 MA
" DVoo= | 1oz 40
IOVpp= e _ - 52 0.0 A
SPVpp=
SPOViop= _
VbpR= Tf]?(_)ggc _ 623 80.03 LA
2.7V 3.6V

*1 Typ. DVpp=SPVpp=SPOVpp=I0Vpp=5.0V DGND=SPGND=SPOGND=0V Ta=25°C
*2 Typ. DVpp=SPVpp=SPOVpp=I0Vpp=3.0V DGND=SPGND=SPOGND=0V Ta=25°C
*3 DVbp /SPVpp /SPOVpp /IOVbp
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SEX70/0J-kASk FIDLZZGE07
ML22Q53X
[ J
SPVpp=SPOVpp DVpp=IOVpp=2.7~5.5V DGND=SPGND=SPOGND=0V Ta=-40~+105°C, =15pF(Max.)
Min. Typ. Max.
RC4MHz Frc Ta=-40~+70°C 3.89 4.096 4.31 MHz
Ta=-40~+105°C 3.68 4.096 451 MHz
AIN RaN 0dB 10 20 30 kW
AIN Vain — — — SPVopx2/3 | Vp-p
SPVpp = 3.3 5.5V
“ _ _
! Rt 1/2SPVpp +1mA 100 W
SPVop = 2.7 3.6V
“ _ _
2 Ru2 1/2SPVpp +1mA 300 W
"1 RiLa SPGND 10 — — kW
"1 Vao SPVop /6 — SPVppx5/6
0.95x 1.05x
SG Vso - SPVop/2 | STVOR2 oy
SG Rsc — 57 96 135 kW
SPP/SPM RLsp1 — 6 8 — W
SPP SPM AB
Rocoas 45V SPvop 5.5V 01 - 6 W
SPVpp = SPOVpp =5.0V
f=1kHz Rspo=8Q
1 Pspo1 THD 10% 0.8 1 — w
SPVpp = SPOVpp =3.0V
f=1kHz Rspo=8Q
2 Pspo2 THD  10% 0.1 0.3 — w
SPM-SPP Vor AVOL=0dB 50 . 50 mv
8Q
*1 LINE SPP LOUT
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SEAFI/05-t%kAE&# FIDL22Q53X-07
ML22Q53X
°
SPVpp=SPOVpp DVpp=IOVpp=2.7 5.5 V DGND=SPGND=SPOGND=0 V Ta=-40 +105°C, =15pF(Max.)
Min. Typ. Max.
fauty — 40 50 60 %
RESETB tRsT — 0 — — -
tNRST RESETB — — 0.1 ms
fosc=4.096MHz
tinte 2 1 0 — — ms
fosc=4.096MHz
tem — — 10 ms
SLOOP
PUP
CBUSYB “L” trup 4.096MHz — _ 8 ms
4.096MHz
AMODE POP="L"
CBUSYB “L” teupaL AENO=“L"—“H" 35 37 39 ms
AEN1=“L" AVOL=-4dB
4.096MHz
DAMP=*L" POP=“H”"
AMODE 13 7 13 7
CBUSYB “L” trupa2 AEN1=*L"—>"“H 71 73 75 ms
(AENO="L" SPP
(AENO="H” LOUT
4.096MHz
DAMP=*L" POP="L"
AMODE 13 7 13 7
CBUSYB “L” truPA3 AEN1=*L"—"“H 31 33 35 ms
(AENO="L" SPP
(AENO="H” LOUT
PDWN
CBUSYB “L” trp fOSC—4.096MHZ J— J— 10 ms
4.096MHz
égl?gfa “Lm tpoAL POP="L" 100 102 104 ms
AEN1=“L” AENO=“H”—*“L”
4.096MHz
DAMP=*L" POP=“H”"
AMODE 13 7 13 7
CBUSYB “L” troA2 AEN1="“H"->"L 142 144 146 ms
(AENO="L" SPP
(AENO="H” LOUT
4.096MHz
DAMP=*L” POP= “L”
AMODE 13 7 13 7
CBUSYB “L” trpA3 AEN1="“H"->"L 102 104 106 ms
(AENO="L" SPP
(AENO="H” LOUT
CBUSYB “L” 11 tce1 fosc=4.096MHz — — 10 ms
CBUSYB “L” 22 tce2 fosc=4.096MHz — — 3 ms
fosc=4.096MHz FAD="“L" — — 200 ms
CBUSYB “L” 33 | ¢
83 fosc=4.096MHz  FAD="H" — — 10 ms

*1 PUP PDWN PLAY START
*2 PLAY START MUON
*3 STOP
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ML22Q53X
°
SPVpp=SPOVpp DVpp=I0OVpp=2.7 5.5V DGND=SPGND=SPOGND=0V Ta=-40 +105°C, =15pF(Max.)
Min. Typ. Max.
IRON CSB teIRON — 1000 — — ns
IRON CSB TirRONH — 1000 — — ns
CSsB SCK tscks — 100 — — ns
CSB SCK tesck — 100 — — ns
CSB SCK tcsH — 100 — — ns
CSB tboz RL=3KW — — 100 ns
SCK tois — 50 — — ns
SCK {DiH — 50 — — ns
SCK tbop — — — 90 ns
SCK LSB tboH — 100 — — ns
SCK “H” tsckH — 100 — — ns
SCK “L” tsckL — 100 — — ns
SCK CBUSYB toBsy — — — 90 ns
SPVpp=SPOVpp DVpp=I0Vpp=2.7 5.5V DGND=SPGND=SPOGND=0V Ta=0 +70°C, =15pF(Max.)
Min. Typ. Max.
IRON CSB teIRON — 1000 — — ns
IRON CSB TirRONH — 1000 — — ns
CSB SCK tscks — 125 — — ns
CSB SCK tesck — 125 — — ns
CSB SCK tcsH — 125 — — ns
CSB tboz RL=3KW — — 125 ns
SCK tois — 50 — — ns
SCK toiH — 50 — — ns
SCK toop — — — 110 ns
SCK LSB tooH — 100 — — ns
SCK “H” tsckH — 125 — — ns
SCK “L” tsckL — 125 — — ns
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ML22Q53X
L 12C
SPVpp=SPOVpp DVpp=IOVpp=2.7 5.5V DGND=SPGND=SPOGND=0V Ta=-40 +105°C, =15pF(Max.)
Min Max.
SCL tscL 0 400 kHz
SCL / tHD;sTA 0.6 — us
SCL “L” tLow 1.3 — VS
SCL “H” tHiGH 0.6 — us
SCL tsu;sTa 0.6 — us
SDA tHD;DAT 0 — Us
SDA tsu;pAT 0.1 — us
SDA tsu;sTo 0.6 — us
teur 1.3 — us
Cb — 400 pF
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ML220Q53X
° SAI
SPVpp=SPOVpp DVpp=IOVpp=2.7 5.5V DGND=SPGND=SPOGND=0V Ta=-40 +105°C, =15pF(Max.)
Min. Typ. Max.
SAI_BCLK tC_BCLK - 32fs — 64fs Hz
SAI_BCLK “H” tHW_BCLK - 100 — — ns
SAI_BCLK “L” tLW_BCLK - 100 — — ns
SAI_LRCLK tH_LRCLK - 80 — — ns
SAI_LRCLK tSU_LRCLK - 80 — — ns
SAI_SDOUT tD_SDO *1 - — — 80 ns
SAI_SDIN tSU_SDI - 20 — — ns
SAI_SDIN tH_SDI - 20 — — ns

*1tD_SDO SAI_BCLK SAI_LRCLK
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ML22Q53X
°
SPVpp=SPOVpp DVpp=IOVpp=2.7 5.5V DGND=SPGND=SPOGND=0V Ta=-40 +105°C, =15pF(Max.)
Min. Typ. Max.
IRON IRCSB teIRON — 1000 — — ns
IRON IRCSB tiRONH — 1000 — — ns
IRCSB IRSCK ticss — 100 — — ns
IRCSB IRSCK ticsH — 100 — — ns
IRSCK tibis — 50 — — ns
IRSCK tioiH — 50 — — ns
IRSCK tibop — — — 80 ns
IRSCK tisckr — — —_ 5 MHz
IRSCK “H” tisckH — 100 — — ns
IRSCK “L” tiscke — 100 — — ns
IRON IRSO tiFLH — — — 1 ms
IRON IRSO tiFHL — — — 1 ms
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ML22Q53X
[ ]
XTB XT
CSB
ScK Timing
Sl >
Controller o _
SO MCU RC4.096MHz
SCL Interface IRCSB
SDA v IRSCK
SADO .| Command | Address |, _ Flash Memory IRSI
SAD1 | Analyzer "| cController | IRgO
SAD2 IRON
IOVbp
CBUSYB ¢
STATUS1 _
STATUS2 | PCM Syithesmer |
LRCLK .
BCLK Serial > Digital Mixing |
SAl IN Audio *
= Interface |«
SAI_OUT | LPE
—o&o
DVobp
DGND ¢ t
v
Vool | AS | | 1ebitbac |
I
VDDR ¢ i SG
RESETB | PWM ||| Line Amplifir L] LOUT
TESTO SPVop
v L] SPGND
| Analog Mixing | AIN
I
Sound Check \ v
D Class AB Class :E% SPOVoo
/N Amplifier Amplifier SPOGND
| ° [
‘ !
| L
FBO FB1 SPP SPM
[ ]
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ML220Q53X
[ ]
CSB SCK SI SO
CSB “L” SCK Sl MSB
S SCK LSI 8
SCK
CSB “L” SCK SO
SCK CSB SCK
CSB SCK “H” Si SCK LSI
SCK SO
CSB SCK “L” SI SCK LSI
SCK SO
CSB “L” S SCK LSI
SCK SO
SCK SCK
CSB “H”
CSB “H” SO
12C
SCK (CsB SCK="H")
CSB ll
SCK ! ! ! ! ! ! ! )
Sl X67X66X65X64)(63)(62X61XD0)(
(MSB) (LSB)
SCK (CsB SCK=*L")
CSB ll
1S W O O B ! |
s Y\ D7 Y D6 Y D5 { D4 Y D3 { D2 { b1 Y DO )
(MSB) (LSB)
SCK (CsB SCK=*H")
CSB ll
S A e e S O e
SO . (D7) D6 Y D5 Y D4 ) D3 D2 Dl —
MSB) (LSB)
SCK (CsB SCK=*L")
CSB ]
SIS U I I I I S I o O
e} D7 X D6 ¥ D5 ) D4 } D3 ¥ D2 D1 —
(MSB) (LSB)
e [2C
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ML22Q53X
12C Fast 400kbit/s
SCL SDA / SADO 2
1°C SCL SDA DVbp
1°C 7hit
3bit SADO 2 8 bit 8 bit 0~
ey
1C /
u 1
Start
+W(0)
ex.
Stop
- 1
SCL
SDA efasipdiadiadatiadwaa 7gPsip4p3PARHRY A
Slave Address 1st Command Data XA XE
CBUSYB T
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ML22Q53X

Start
+W(0)
ex.
ex. 2
Stop

SCL

SDA

Slave Address XEX 1st Command Data 2nd Command Data A fP_

CBUSYB |—|

Start
+W(0)
ex.
ex. 2
ex. 3
Stop

- 3
sc. U UUUUUiiie—
SDA Agiagiadiadiadatiaciwi A 7DeP5P4RIPAD Y A

Slave Address 1st Command Data
CBUSYB

2nd Command Data 3rd Command Data XA XE

CBUSYB 4|
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ML22Q53X
u

Start

+W(0)
RDSTAT
Stop
Start

+R(1)

ex.

Stop

sc. —UUUuuduUrurrdurrrruue.r

spA
Slave Address RDSTAT Command A [P

CBUSYB I

Slave Address Read Data*! A XP

CBUSYB
*1 2 2
RDSTAT/RDERR/RDVER
RDSTAT/RDERR/RDVER RDSTAT/RDERR/RDVER
SAD2 SADO
SAD2 | SAD1 | SADO 4bit
0 0 0 0101 000_0101
0 0 1 0101 001_0101
0 1 0 0101 010_0101
0 1 1 0101 011_0101
1 0 0 0101 100_0101
1 0 1 0101 101_0101
1 1 0 0101 110_0101
1 1 1 0101 111_o0101
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ML22Q53X
e SAI( )
SAl
SAL_IN LINE FLASH
LINE SAI_OUT

WSLI DLYI MSBI
WSLI DLYI MSBI SAIRCON
SAl AMODE

DLYI="0" ISSCKI="0"/DLYO="0" ISSCKO="0" MSBI="0"

LRCLK — L .
(WSLI=WSLO="0") Left Right Left
LRCLK bt Right —

(WSLI =WSLO="1")

1 2 3.1 14| 15 | 16 1 2 3l 14| 15|16 |[......
gi::g’m X Xwse)zss) 3851(: 1458 )(153§ LsB YusB X2sB ¥3sB ]CWSB 5B LsB XusB X258 X358 C

e LRI U LA L L AL

DLYI="0" ISSCKI="1"/DLYO="0" ISSCKO="1" MSBI="0"

LRCLK Left Right Left
(WSLI =WSLO="0")
LRCLK |
(WSLI=WSLO="1") | Left Right Left
-1 2 3 ...... -16 -1 2 3 ..... -16
AT G (5 CEED G G A ) A (5D G50 ) G A (S () (5 )

;
-
|_|
;
|_|
=

sewe LR L SRS LE L L
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ML22Q53X

DLYI="1" ISSCKI="1"/DLYO="1" ISSCKO="1" MSBI="0"

LRCLK 1
(WSLI =WSLO="0" Jeft Right | eft
LRCLK
(WSLI :WSLO:“& Left R|Ight |_eft
1 2 31.....01.....] 16 1...... 1 2 3. A ) I
AT (5D CEED 2 A A 50 A A (5D D & G 5 4 W 5 = 5 G
BCLK ENENEERE AN NEREEE R AN VR EEEENE RN

DLYI="0" ISSCKI="0"/DLYO="0" ISSCKO="0" MSBI="1"

LRCLK — L -

(WSLI=WSLO="0") Left Right Left

LRCLK .

(WSLI=WSLO="1") Left Right Left
1 2 3 14 15| 16| 1| 2 K T R 14 15 16|..... ......

gi::'gm X XcseXesaXiaseX K Wass WeseXuseXise NssBXasBX | Xese Mess XmseKise XssBYsBX |
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. (AVOL CVOL PAN
CVOL PAN AVOL AMODE 4
cvoL PAN  SAI_OUT Lch/Reh AVOL
AMODE FADE
CVOL PAN
AIN
=
IAMODE !
L AIG :
GAIN

0(CHO) ‘:}SPP
O_L\& [0] GAIN g 2 *_|SPM

MIXING
LPF
DAC
—

3:01 LINE |
CcvoL ' 5 O o[ JLouT

Y A Y Y

LRCLK
[2]
BCLK
3.0 | B!
— SAI_OUT
' PAN | =z
| _FADE________! @
3:0
[3:0] (0]
l/

(1]

=
'/( 2l
.

MIXING
|
LPF

(3]
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L]
HQ-ADPCM 8bit PCM 8bit PCM
16bit PCM 4bit ADPCM2 5
*1
4bit ADPCM2
HQ- ADPCM 1/5
4bit ADPCM
4bit ADPCM2 1/4
8bit PCM 1/2 10
8bit PCM 1/2
16bit PCM 1
*1
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ML22Q53X
[ ]
ROM
ROM 4096
ROM ROM

ROM ROM

Speech LSI Utility

(4Mbit)
0x00000
0x0007F
0x00080 *)
0x0207F ( )
0x02080
ROM
OX7FFFF
* 1024
1024~4096 1024
[ ]
ROM
1.024x kbit - 0.0625x% - 0.625
kHz x
1024 16kHz HQ-ADPCM 81
1.024x 4096 kbit - 0.0625x 1024 -0.625
81

16 kHz x  3.2(bit)
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° ROM
ROM ROM
(
(20msec  1,024msec)
ROM ROM

ROM
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°
4
u (SAI)
(SAI)
(SAI)
o | x
(kHz) CHO | CHL | CH2 | cH3
4bit ADPCM2
HQ-ADPCM
8bit PCM 4 o o o o
8bit PCM
16bit PCM
(SAI)
(SAl)
o [ x
(kHz) CHO CHL CH2 CH3
4bit ADPCM2 o o o X
HQ-ADPCM o o o X
12.0/24.0/48.0 8bit PCM 3*2 o o o X
11.025/22.05/44.1 8bit PCM o o o X
16bit PCM o o o x
SAI*1 2 o o o X
4bit ADPCM2 o o o o
HQ-ADPCM x X X X
8hit PCM 4%3 o o o o
8.0/16.0/32.0 8bit PCM o o o o
16bit PCM o o o o
SAI*L 2 o o o o
*1 SAI Lch Rch SAl 2 Lch Rch
SAl 1
*2 SAl 2 1ch SAl 1 2ch
*3SAl 2 2ch SAl 1 3ch
(SAI) 8.0/16.0/32.0kHz HQ-ADPCM

31/176



SEAFI/0-%X=1t FIDL22Q53X-07
ML22Q53X
u
CVOL PAN

SPVoo

\ / \ 5/6 SPVpp
0 \ / \ /

1/6 SPVop

SPGND

SPVoo
/\ /\ /\ 5/6 SPVpp

1

\/ \/ \/ \\/U6 .

SPGND

- = SPVoo

a{ -‘, ‘\
g X 5/6 SPVoo
0 1 \ N\ / \ T\
. r v { 1/6 SPVpp
LY # \\ }-f
. - SPGND
0 1 1/6SPVDD~5/6SPVDD
AVOL 0.0dB
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SAI(
“1m SAICON

6.4kHz 12.8kHz 25.6kHz
8.0kHz 16.0kHz 32.0kHz
11.025kHz 22.05kHz 44.1kHz
12.0kHz 24.0kHz 48.0kHz
10.7kHz 21.3kHz

a b w NP

SAI

fs 16.0kHz : fs 12.8kHz

— >
<+>

)

SAICH

' —W\N\]\]\J“\}{\v

: NVVVVY

v

<
<«

fs 16.0kHz

+—>

fs 25.6kHz

v

A

fs 25.6kHz

LEN

REN
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SAFE RDERR ERRCL
OUTSTAT STATUS1

STATUS2
SAFE RDERR ERRCL OUTSTAT

- LSl

- SPP SPM
- RST

- BCLK

. LRCLK
- SALIN

*1

*1
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u
LSI SAFE WCMEN
Speech LSI Utility 1024 2048 3072 4096
Speech LSI Utility PLAY2 FADR2
WCMERR  “1”
2
2 PUP
2
1 2
WCMERR  “1”
RDERR WCMERR ERRCL WCMERR

STATUSN 1

ERRCL ERRCL
1 2

(nlor2)
WCMERR

*1 OUTSTAT
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u
SAFE DCDEN
AMODE SPP SPM
DCDERR  “17
RDERR DCDERR ERRCL DCDERR
PUP )\ SAFE™ AMODE'Z\ < RDERR >—< ERRCL >—
DCDEN — | |
PP e P §
SPM L Pe
STATUSn  ° B H L | _
(n lor2) Attt
DCDERR ! _______________ Ly L
r
< analog power-down :>< analog power-up >
speaker power-down : speaker power-up
v
*1 DCDEN=*1"
*2
*3 OUTSTAT
u LSl
SAFE TSDEN LSl SAFE TSDEN “1”
LSl TSDEN LSl
LSl 130°C TSDERR  “1”
RDERR TSDERR ERRCL TSDERR
PUP ) SAFE™ ) @—< RDERR >—< ERRCL >7
TSDEN | |
STATUSn  ° § = M i
(n 1or2) ! L
TSDERR | § [
LSl

*1 TSDEN="1"
*2 TSDEN="0"
*3 OUTSTAT
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u SPP SPM
SAFE SPDEN SPP SPM SPP/SPM SPP/SPM
GND SPVbp 4.5V AMODE
AMODE
SAFE 10ms AMODE
SPDERR  “1” AMODE DAMP “1” D
PWM 62.5us “H” SPDERR  “1”
SPP/SPM OFF RDERR SPDERR
AMODE ERRCL
SPDERR
AMODE PLAY
GND SPDERR  “1”
SPP/SPM OFF
IC

‘<PUP >—<SAFE'1>—< AMODE'2>—< RDERR >—<AMODE‘3

! ¢ 10ms >

SPDEN g

>—< ERRCL >—<AMODE‘2>—

SPP SPVoo
SPGND ; : ]

SPVop
SPM SPGND Hiz

‘ ‘
Hiz /_

*4

STATUSN |
(n 1or2) :

SPDERR f |

analog power-up

analog power-down
speaker power-down A speaker power-up

ianalog power-up speaker power-upi
; analog power-down ;
A speaker power-down ;

|
—

SPP SPM

*1 SPDEN="1"
*2

*3

*4 OUTSTAT

SPP SPM
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u
SAFE ROMEN 2
ROMERR “1”
PUP PLAY START ROMERR “1”
LSI RESETB PDWN
LSI

ROMERR “1”

RDERR ROMERR ERRCL ROMERR
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u
HOST MCU LSl MCU
SAFE WDTEN
WDTEN “0” WDT WDTCL
WDT
WDT 1 WDTERR  “1”
RDERR WDTERR WDTCL ERRCL
WDTERR
WDT 2s 125ms 500ms 2s 4s WDT
2
2 Speech LSI Utility
SAFE WDTCL WDTCL WDTCL
/_\ 3 /_\ A\Y /_\ N /_\
i Y oM T
WDTEN . |
' — \ H \ !
wDT A | B G S
WDT : ! 2 i > i
WDTERR : e N B
RSTERR | | 2 | 2 |
STATUSN “1n:1or2 N N
wor N wor T
| H < <
WDTEN="1" WDTCL WDT

*1 OUTSTAT
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ML22Q53X

WDTCL
WDT 2

SAFE WDTCL
< (¢ T

WDTEN |

\ \ \
wDT )< { // (_Jon
wDT i 2 2
WDTERR'™ N
RSTERR™ i N i N
STATUSN  "n:lor2 | » |
WDT X WDT i * ;XWDT
| < T < I
t T t
WDTEN=1" WDT 2
RSTERR="1"
wDT 1
WDTERR="1"
*1 OUTSTAT
*2 WDT 2
WDTERR RSTERR OUTSTAT
WDT 2
SAFE WDTCL
O—————
WDTEN | ) )
\ \ \\
wor ] ] )
WDT 2 | 2
i ' 2
WDTERR » I
RSTERR | N N
: ¢ 3
STATUSN  n:lor2 | »
WDT X WDT i : «\ ;
H < : < !
4 t
WDTEN=1" WDT 2
WDT 1 RSTERR=*1"
WDTERR="1"
*1 OUTSTAT
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u RST
RST LSI
SAFE RSTEN RST
RSTEN “0” RST
RST ERRCL RST
RST RSTERR  “1” RDERR
RSTERR ERRCL RSTERR
RST 2s 125ms 500ms 2s 4s
( ) Speech LSl
Utility
RSTEN “1”
SAFE RDERR ERRCL
/_\ /_\ A\ /_\ A\
\_/i \ / < \—/E <
RSTEN | §
§ i \ :
RST i Oh EX % :x Oh
i s .,
RSTERR i E » i N
STATUSR  “nilor2 | R
RSTEN="1" ERRCL RST
RST
*1 OUTSTAT
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A A

ML22Q53X
ERRCL
RST
SAFE RDERR ERRCL

/\ A\ N\

/! \/ \W

RSTEN™ S |

| | \ |

RST L on X // ) on |

RSTERR™ : -.

STATUSN 18 nlor2 ! !

Az
mm SREEEEE

RSTEN=*1" RST RSTERR=“1"
*1 OUTSTAT
*2 RST SAFE
RDERR ERRCL
*3RST RDERR
OUTSTAT
RST
SAFE RDERR ERRCL
A A\ a\
RSTEN SR
' I \ :
RST { o X { H_on
RSTERR . : 2 l _
STATUSn  “nilor2 | §
RSTEN=*1" RST RSTERR=“1"

*1 OUTSTAT
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u
SAFE OSCEN
OSCERR  “1~”
RC 4.096MHz
RDERR OSCERR
RC 500us RDERR 1 CBUSYB “L
CBUSYB “H” ERRCL OSCERR
SAFE OSCEN “1”
OSCERR “1”
RC
OSCERR " STOP
OSCEN =“0” OSCERR
“1” RC 4.096MHz
PUP | SAFE'1>;—<SAFE'2>—< RDERR >—< ERRCL >
OSCEN § | ‘
0SCo i : | 1 1 |
osc1 ‘ ! :
‘ RC 3 RC
STATUSn 3 §
(nlor2) ‘ | : |
OSCERR f | § |
(OSCERR)
*1 OSCEN=*1"
*2 OSCEN=*0"
*3 OUTSTAT
SAFE OSCEN “1”
RDERR >‘< ERRCL >—< ERRCL >
OSCEN § | § §
0SCO i ‘ | f | ‘
osc1 :
= e

STATUSNn 2

(n1lor2) | l_l
OSCERR f
—
(OSCERR)
*1 OSCEN=*1"
*2 OUTSTAT
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u BCLK

SAFE BCKEN BCLK
BCLK BCKERR  “1”
RDERR BCKERR ERRCL BCKERR

‘<PUP >—<SAICON >_<SAFE / SAFE™? ) RDERR >—< ERRCL >7

BCKEN | i

BCLK i I ]

STATUSn  * § | : 1
(n 1or2) i | Ii
3 L

BCKERR |

BCLK
*1 BCKEN=*1"

*2 BCKEN=*0"
*3 OUTSTAT
*4 OUTEN="1" INEN="1"

U LRCLK

SAFE LRCKEN LRCLK
LRCLK LRCKERR  “1”
RDERR LRCKERR ERRCL LRCKERR

PUP SAICON™ SAFE“\; SAFE™ ) RDERR >—< ERRCL >7

LRCKEN l |

LRCLK I I
STATUSh  * ‘ i

(n 1or2) | I—
| L

LRCKERR ! |

*1 LRCKEN=*1"

*2 LRCKEN=*0"

*3 OUTSTAT

*4 OUTEN="1" INEN=%1"

SAFE LRCKEN ”0”
LRCLK
LRCLK 5% SAICH " (LRCKERR) 0"

SAFE LRCKEN 717
LRCLK
LRCLK 5% SAICH " (LRCKERR) 17

*5 LRCLK LRCLK MUON - SAICH
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u SALIN
SAFE SAIINEN SAIL_IN
SAI_IN 1.8 min. SAIINERR  “1”
RDERR SAIINERR ERRCL SAIINERR
SAICON OUTEN="1" INEN=*0" SAIL_IN SAIINEN “0”
‘<PUP >_<SAICON >_<SAFE / @—< RDERR >—< ERRCL >7
SAIINEN | | ‘
SAILIN [ |
: 11.8  (min.) | !
STATUSn  *° } e : ‘
(n 1or2) | |7
SAIINERR § | ‘ L
1 SALIN
*1 SAIINEN="1"
*2 SAIINEN="0"
*3 OUTSTAT
*4 INEN="1"
u
(SAI)
SAFE MIXEN
SAICON FS3 FS0=12/24/48kHz 11.025/22.05/44.1kHz SAICH LEN
REN “1” 3 PLAY PLAY2 START MUON
MIXERR  “1”
SAICON FS3 FS0=12/24/48kHz 11.025/22.05/44.1kHz SAICH Rch
Lch 3(CH3) LEN REN “1” MIXERR  “1”
SAICH
RDERR MIXERR ERRCL MIXERR
(SAI)
(SAI)
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u
LSI
LSI LSI LSI
LSI FB1 FB2 SPP SPM
Digital Filter Speaker | spp
Volume i DAC AMP ®
SPM
Sound Check
Expect Data
Error Compare \O—
Feed Back Data || O:OO EFBZ
TFBl
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[ ]
2
LSl
IRON
MCU
—»| CSB IRCSB |[«—
—| SCK IRSCK [+—
—| Sl IRS| [—
+«—— SO IRSO
MCU
MCU CSB SCK SI SO
IRON “L PUP FDIRECT
CSB SCK SI SO
RESETB=*L"
FDIRECT FDIRECT :
PUP 1 2 —
IRON _ “"
CSB ] |
SCK | |
S . | 1| |
33 teup 33‘_’@031 33‘_’;‘{031
CBUSYB ELJ[ ﬁLJI 3
PUP PUP FDIRECT FDIRECT
IRON IRCSB IRSCK IRSI IRSO
IRON “H” PUP FDIRECT IRCSB IRSCK IRSI IRSO
RESETB=*“L"
FDIRECT FDIRECT :
PUP 1 2 —
IRON
IRCSB 1 |
IRSCK | |
IRSI | M I 1| |
: teup HH;tcsl 33‘_’;‘{031

CBUSYB @LJ[ R

PUP PUP FDIRECT FDIRECT

Chip Erase Status Read Program Read

47/176



SEAFI/0-%X=1t FIDL22Q53X-07
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e Chip Erase
CsB/ 06h C7h
IRCSB | [ | |

SCK/

IRSCK i I
sl [ I I

IRSI

Chip Erase Status Read BUSY “0”

e Status Read
CSB/ 05h

rRCSB — |

SCK/

IRSCK L
Sl/
1 BUSY

IRSI )
I—H/— 1:erase/program executing
SO/ 0:erase/program completed

IRSO

e Program
CSB/ 06h 02h 24-bit Address
IRCSB | | | |
11

SCK/ .
IRSCK M i AN AT
SI/ [ I ARAE A RN N

IRSI
CSB/ ﬁ 1 DataByte2 Data Byte 255 Data Byte 256
IRCSB _______ I
SCK/ -=----- _ it ——
IRSCK M AT [
|RSS|1 _______ —7|e|5|4|3|z|1|o 7|e|5|4|3|z|1|o_| |_7|6|5|4|3|2|1|0 7|e|5|4|3|2|1|o
Program Status Read BUSY “0”
e Read
CSB/ 03h 24-bit Address Data Out 1 Data Out 2
IRCSB | i !
SCK/ —— —
IRSCK AR LA FLARARIULT JARA AR =
IRSSI{ 4|_|_2 EEH é |_|7 e|5|4|3 z|1|o J—
IRSS?)/ 7|e|5|4|3|2|1|0 7|e|5|4|3|2|1|o
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DVbb

SPVpp i /)
1

SPOVbp

1
1
90% ,
1
1

VIH— h trsT

RESETB, "~ Ty
|
1

ACKCEXRXKN)

DVpp,SPVop,|IOVop DVop,|OVpbp,SPVbD
DVoo SPVob 10Vbp )
DVop 10Vobp SPVobp
DVbp,SPVop,|IOVop
tRST

RESETB L
DVoo () RESETB L

|_90%

DVbb

SPVbp
SPOVbp

IOVbp

gf 7

10Vbp,SPVbD,DVDD SPVbp,|IOVbp,DVoD
10Vop SPVpp DVop )
SPVbp IOVoo DVobbp
DVbb,SPVpp,IOVoD

PDWN
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VIH=
RESETB vi— % A

trsT

1

1

XT/IXTB \ :

: :

1

Vobou/VopR k:
' | GND

1 1

SG !

N
1 1 GND

sew WA\
: 1 Hi-z

1 1

| |

soe MW
1 : GND

' i

1 1

i i
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u SAI
VIH— ‘ ;
LRCLK wvi— X: X
tH_LRCLK tSU_LRCLK tC_BCLK,
T e
VIH— ' ' N '
BOLK e N\ el
ftDﬁiDO tHW BCLK tLW_BCLK
SAI_OUT '~ X X X
VIH— i :
LRCLK vi— : X
tH_LRCLK tSU_LRCLK tC_BCLK,
—> : — :
VIH— i ' \! '
BCLK wvi— \ / \ _[4—»&4—»2
tSU_gB' tHW_BCLK tLW_BCLK
VIH— ' )
SALIN UM X X X
(—
tH_SDI
u
VIH—
IRON VILJ L
:‘*’: teron tironH .l"'i
VIH= ;3§.; f ;
IRCSB - P
. o lsoc ‘ P
Pl licss i;tlsaj}cw ; lﬁﬁé :
| (—p H
VIH—
IRSCK viL—

B i
! toist tom
| —

IRSI wi_ X | X X \ X A A X

'
i '

— — trn  —! e toop — —
. b

IRSO VVZT:—{ ){ X ) ) ) \ \ X —
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u SCK = H"

IRON :_Y_' foron tro ‘—7_
csB U:f___ji *

i

. ' . , . i

| ' . i ' Dty |

1 tscks itesck ! 1tsckn : i

—>—>, ;4_>4: —p!
'

SCK

— . - - - —— -
SO C:E——————\_4§ X Y Y Y Y Y ’ % ] %___

VOH=

CBUSYB o, _ M
u scK = L

IRON tﬁfﬂt“_ﬁ@mw nmm§*—7r_‘
CSB w_ | 3 —

'
' ; \ . '
' ' H Y '
'tscks itesck ! 1tsckL lcsH
—— — —,

;
VIH— !

SCK wi—

N S G S S G G S S
so v ) ) O O O —

VOH=

CBUSYB o, M
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CSB ] |
seck  — UUUUULUY

Sl

trup

CBUSYB VoH= N /17
VOL— ‘i\, i

NCRn | ——

(internal)

BUSYBnN | —

(internal)

RC 3
(internal) /<

XT XTB™ A

VooL
DGND
Voor

*1

cse | [
sck  UUUUULLY

SI M |
CBUSYB"” I
NCRn |—|7

(internal)
BUSYBn I
(internal) 3 3
RC 3 >\
(internal) \
XT XTB* | X

VDDL i §
Vbpr i \: DGND

*1
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u DAMP “ 0" AEN1 “ 0" AENO
AMODE AMODE
1 2
CSB I
SCK ”””””””U
sl L L1l
i i‘_’;tcBl : ; tpupPaL :
CBUSYB VoH— N7 ‘g;i 7
voL— U i
NCR
(internal)
BUSYB
(internal) : ; :
1/2SPVDD
LINE GND § § i [
(internal) 3 i 3 1/2SPVDD
SPM  HZ
: ' ; 1/2SPVDD
SPP  aw L |

«
—

17
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u DAMP “ 0" POP “ 1" AEN1 “ 0" - 1" AENO
—_— OH
AMODE AMODE
1 2
csB | [
SCK
S| I [Tl
y itesr o, trupa2
VOH= H H >

CBUSYB e U ‘\f f

NCR | i |
(internal) —I
BUSYB |
(internal) —l ;

11/2SPVDD
SPP GND
LOUT GND | | :
u DAMP “ 0" POP “ 0" AEN1 “ 0" -" 1" AENO
) OH
AMODE AMODE

Sl I8 T

tesy e tpuPas

CBUSYB VoH—

voL—

7
NCR L
[ ]

(internal)

/
—
|

BUSYB
(internal)

]
:
11/2SPVDD
"

SPP GND

LOUT GND

55/176



SEAFI/05-%AEH

FIDL22Q53X-07

ML22Q53X
u DAMP “ 0" POP “ 1" AEN1 “ 0" - 1" AENO
= 0 "1
AMODE AMODE
1 2
csB | [
SCK
S| I ML
y itesr o, trupa2
VOH = H o >
CBUSYB e U \f f
NCR | |
(internal) —I
BUSYB |
(internal) —l
SPP GND
11/2SPVDD
LOUT GND 3 :
u DAMP “ 0" POP “ 0" AEN1 “ 0" - 1" AENO
= 0 "1
AMODE AMODE

sI 1 1

ifear o tpupas

CBUSYB VoH—

voL—

(internal)

BUSYB

o
NCR ]
]

/
—
|

(internal)

SPP GND

LOUT GND

1
11/2SPVDD
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u DAMP “ 0" AEN1 “ 0" AENO “ 1m0
AMODE AMODE
1 2

cse ] ] |
sck I W

S M I :
' tep1 o trpa1
> (| ———
CBUSYB YoH— ; X_ji
voL— U \
NCR |—|7
(internal) I—I 1 !
BUSYB |—|7
(internal) I—I 1 !
' | 1/2SPVDD ' ;
LINE l\ oo
(Internal) : § 1/2SPVDD i i
SPM | l e |
! 1/25PVDD
SPP G\ND |
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u DAMP “ 0" POP “ 1" AEN1 “ 1" = 0" AENO
= Q"
AMODE AMODE
1 2
csB | [
SCK
sl L -
i s tep1 i i trpa2 '
VOH— N N ‘
CBUSYB o U *\ f
NCR [
(internal) J :
BUSYB
(internal) —, :
1/2SPVDD ' ' :
SPP | | ow
LOUT GND : ' : i i
u DAMP “ 0" POP “ 0" AEN1 “ 1" =" 0" AENO
= Q"
AMODE AMODE
1 2

csB | |

sck A
| I

sl [:
H tCBl 3 i tPDAS

1
'
"
gl
o
Lo
—
'
'
'
'

CBUSYB ‘\’/‘;T: U X

NCR
(internal)

L
L

SPP P % L o

BUSYB
(internal)

1/2SPVDD

1711

LOUT GND

BT —
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u DAMP “ 0" POP

= 1" S0

“ 1" AEN1 “ 1" =" 0" AENO

AMODE AMODE
1 2
CSB |
SCK
S| I= -
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SEAFI/0-%X=1t FIDL22Q53X-07

ML22Q53X

u SLOOP CLOOP

PLAY SLOOP CLOOP
2
e 1111100 0
L —> ;
SDA w SlaveAddress WAﬂ o ﬂﬂ_T SlaveAddress ! 5 Iﬁ I
: e tteas
itee2 a .

A

BUSYB VoH— X ¥ ¥
CBUSYB "~ ; { &[ &[
NCRn | | |‘ ‘
(internal) — =
BUSYBn |
(internal) — - |

SPM 1/2SPVDD §
SPP 1/2SPVDD § ; ‘
ﬁ - J/ ‘ & H\_ X
SLOOP PLAY NCR “H”
(tem) SLOOP SLOOP
NC R £ Ln
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SEAFI/0-%X=1t FIDL22Q53X-07

ML22Q53X
u CVOL
CcvoL CcvoL
1 2
SN 1100001
soA - e[l Th M
i : fesr | : : tes1
VOH— I g
CBUSYB Y~ BL—K ;L_K
NCRn
(internal) J J
BUSYBn ] L
(internal) I_I I_I
SPM

*1 FADE

U RDSTAT

RDSTAT Write RDSTAT Read
1 2

SCL

SDA _l SlaveAddress Vmﬂ '%fﬂlslaveAddress’RH LRJ

!
i e,
)

CBUSYB""™
VOoL—

NCR
(internal)

BUSYB
(internal)

98/176



SEAFI/05-%AEH

FIDL22Q53X-07

ML22Q53X

u RDVER

RDVER Write RDVER Read
1 2

SCL A WAL

SDA Pl 1At

! ey
VOH—= 1
CBUSYB""” }LJ(
NCR |
(internal) P
BUSYB
(internal) P
u RDERR
RDERR Write RDERR Read
1 2

SCL

SDA e LA

3 tce1
VOH—= L
CBUSYB VoL K 7
NCR |
(internal) I_l
BUSYB L
(internal) P
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SEAFI/0-%X=1t FIDL22Q53X-07

ML22Q53X

u OUTSTAT

OUTSTAT OUTSTAT
1 2

110104t s .
SDA ] [seeres |y | ﬂ@ ﬂé/ f

CBUSYB Vo™ ‘ ‘

NCR - i i
(internal) LI |—|
BUSYB |
(internal)

ERR
(internal)

STATUS1

STATUS?2 I
STATUS?2

( 0 NCR X 1 BUSYB

u SAFE

SAFE SAFE
1 2

1010
oA el UL s 1 T f

SCL

'
tee1 1 tepr

CBUSYBY"™

VOL—

NCR
(internal)

BUSYB
(internal)

RS

NN

u ERRCL

ERRCL
scL UL
SDA | [Swemuy b f

tee1

PRI
CBUSYBYoH™ : A
voL— L/é‘

RDERR 0oh X
ERR
(internal)

20h X 00h
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SEAFI/0-%X=1t FIDL22Q53X-07

ML22Q53X
u FADR2
FADR2 FADR2 FADR2
1 2 3
scL —ummnnﬂﬂmnﬂnﬂmmn_nﬂmuuwm A,
SDA | [smerlwd | J] | i m —
;: tee1 i : tee1 i: tee1
VOH= —>! : 34—» | —
CBUSYB " 1l S Y/
NCRn ] ‘
(internal) 3 !
BUSYBnN
(internal) I_l l_l I_I
u PLAY?2
PLAY2 PLAY2 PLAY2
1 2 3

scL AR Hﬂﬂﬂﬂﬂﬂﬂﬂ AN
SDA T [emie sl ] h

w Hﬂ )
e By et
VOH= N 4 Ni .7‘
NCRn | | | |
(internal) I_l I_I I—l
BUSYBn | | | |
(internal) I_l I_I |
SPM 1/2VDD 1
SPP 1/2VDD 3 §
PLAY 1 tce1 2 2
teet 3 3
tes1
BUSYB
LLH!’
NCR ‘£L11 ‘lH,,
NCR “H” PLAY
*1 BUSYBn “L” tCB2
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SE2577/09-%kR&t

FIDL22Q53X-07

ML22Q53X

u PAN
PAN PAN
1 2
0 11
SDA  T}[semslud ] gy b T
!, tesr |y tos
L— i
VOH— N '
CBUSYB "~ Sc /i U
NCRn I—I
(internal) 3
BUSYBN l—l
(internal)
u SAICH

SAICH SAICH

scL _Mﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂm

SDA _l Slave Address V\m m m Tf
§ ' tCBl § ' tCBI

. 1<—>1 ‘ ‘H‘
CBUSYB VoH— : '

voL— U U
NCRn l_l
(internal) 3
BUSYBN |_|
(internal)
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SEAFI/05-%AEH

FIDL22Q53X-07

ML22Q53X

u SAICON
SAICON SAICON
1 2
SCL
SDA [l | [l e
!, temr 'y tesr
L— L—
CBUSYB Yo+~ N7
NCRn _|
(internal) 3
BUSYBN _I
(internal)
u SAITCON
SAITCON SAITCON
1 2
SCL
soA  YEmmlel ]y R —
i teen i  teer
L — | | >
CBUSYBYoH™ Y j
voL— U U
NCRnN | _I
(internal) ;
BUSYBN _I
(internal)
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SEAFI/05-%AEH

FIDL22Q53X-07

u SAIRCON
SAIRCON SAIRCON
1 2
O 11 O
SDA _l Slave Address |y “A’ m Ti
§ , teen § o ftesr
le—p Le—
CBUSYB Yo~ N/
voL— u U
NCRn L L
(internal) !
BUSYBn L L]
(internal)
u SAIMOD
SAIMOD SAIMOD
1 2
SCL LTI
SDA 1 y e
§ o tos1 § ¢ teet
—p ! L e—
CBUSYB o~ \ ] X/
voL— U
NCRn L ]
(internal) 3
BUSYBn L L]
(internal)

ML22Q53X
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SEZF7/0J-H=at FIDL22Q83X-07
ML22Q53X
u
1 2 3
111101101010 0010 O 01
SDA el [ o i M
!, tosy i : tee1 i: tee1
causYs; 1~ 1/ S U S
NCRn | || L]
(internal) |
BUSYBnN | |
(internal) I_l l_l I_I
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L} o L1 - 4 -
SE255/0J-kASH FIDL22055507
ML22Q53X
]
[ ]
1 (8bit) PUP WDTCL PDWN START STOP SLOOP CLOOP
ERRCL 1 1 FADR2 PLAY2 3 1
2 1
CBUSYB “H”
D7 D6 D5 D4 D3 D2 D1 DO
PUP 0 0 0 0 0 0 0 WCM
AMODE 0 0 0 0 0 1 DAMP HPF
FAD DAG1 DAGO AlIG1 AIGO AEN1 AENO POP
0 0 0 0 1 0 0 0
AVOL 0 0 AV5 AV4 AV3 AV2 0 0
0 0 0 0 1 1 0 0
FADE 0 0 0 0 FCON2 FCON1 FCONO FADE
0 0 0 1 0 0 0 0
FDIRECT PRT7 PRT6 PRT5 PRT4 PRT3 PRT2 PRT1 PRTO
WDTCL 0 0 0 1 0 1 0 0
PDWN 0 0 1 0 0 0 0 0
0 0 1 1 F9 F8 C1l Co
FADR F7 F6 F5 F4 F3 F2 F1 FO
0 1 0 0 F9 F8 C1 Co
PLAY F7 F6 F5 F4 F3 F2 F1 FO
START 0 1 0 1 CH3 CH2 CH1 CHO
STOP 0 1 1 0 CH3 CH2 CH1 CHO
0 1 1 1 CH3 CH2 CH1 CHO
MUON M7 M6 M5 M4 M3 M2 M1 MO
SLOOP 1 0 0 0 CH3 CH2 CH1 CHO
CLOOP 1 0 0 1 CH3 CH2 CH1 CHO
CVOL 1 0 1 0 CH3 CH2 CH1 CHO
0 Cvi CVv0 CV6 CV5 Cv4 Cv3 Cv2
1 0 1 1 0 0 0 0
RDSTAT BUSYB3 BUSYB2 BUSYB1 BUSYBO NCR3 NCR2 NCR1 NCRO
1 0 1 1 0 1 0 0
RDVER VER7 VERG VERS VER4 VER3 VER2 VER1 VERO
1 0 1 1 1 0 0 ERSEL
RDERR OSCERR/ | RSTERR/ | WDTERR/ | ROMERR/ WCMER
MIXERR SAIINERR | LRCKERR | BCKERR SPDERR | TSDERR | DCDERR R
1 1 0 0 0 0 0 0
OUTSTAT 0 PORT STAlL STAO CH3 CH2 CH1 CHO
1 1 0 0 0 1 0 0
FADR2 0 0 C1 Co F11 F10 F9 F8
F7 F6 F5 F4 F3 F2 F1 FO
1 1 0 0 1 0 0 0
PLAY2 0 0 Ci Co F11 F10 F9 F8
F7 F6 F5 F4 F3 F2 F1 FO
1 1 0 1 0 0 0 ERSEL
SAFE OSCEN/ RSTEN/ WDTEN/ ROMEN/ WCMEN/
MIXEN SAIINEN LRCKEN BCKEN SPDEN TSDEN DCDEN WVDIFEN
ERRCL 1 1 1 1 1 1 1 1
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SEAFI/0J-t%kA =4t

FIDL22Q53X-07

ML220Q53X
D7 D6 D5 D4 D3 D2 D1 DO
PAN 1 1 1 1 0 0 C1 Co
R3 R2 R1 RO L3 L2 L1 LO
1 1 1 0 0 0 0 1
SAICH 0 LC1 LCO LEN 0 RC1 RCO REN
1 1 1 0 0 0 1 0
SAICON FS3 FS2 FS1 FSO 0 1 INEN OUTEN
SATCON 1 1 1 0 0 0 1 1
BWO 0 0 MSBO ISSCKO AFOO DLYO WSLO
1 1 1 0 0 1 0 0
SAIRCON BWI 0 0 MSBI ISSCKI AFOI DLYI WSLI
1 1 1 0 0 1 0 1
SAIMOD 0 0 0 BSWP 0 0 0 MST
3 1 1 RW
RW
D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 1 1 RW 0 0
SCMODE 0 0 0 0 0 0 0 0
1 0 0 0 0 0 AINDET FBPATH
0 0 0 1 1 RW 0 0
WVDIETH 0 0 0 1 1 1 1 0
WVDIFS WVDIFS WVDIFS WVDIFS WVDIFD WVDIFD WVDIFD WVDIFD
TH3 TH2 TH1 THO TH3 TH2 TH1 THO
0 0 0 1 1 RW 0 0
WVDIFEDA 0 0 1 0 0 0 1 1
TH 0 0 DIFE DIFE DIFE DIFE DIFE DIFE
DAT13 DAT12 DAT11 DAT10 DATO09 DAT08
0 0 0 1 1 RW 0 0
WVDIFEDA 0 0 1 0 0 1 0 0
TL DIFE DIFE DIFE DIFE DIFE DIFE DIFE DIFE
DATO7 DATO06 DATO05 DATO04 DATO3 DATO02 DATO1 DATO00
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SEAFI/0-%X=1t FIDL22Q53X-07

ML22Q53X
[ ]
u PUP
command l o] o] o] o] o] o] o |weMm]
PUP
LSI PUP
PDWN
WCM 2 “1”
2
RDSTAT
OUTSTAT SAFE
12C 2 1
ACK NACK 2
WCM
0o |2
1 |2
PUP
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SEAFI/0J-t%kA =4t

FIDL22Q53X-07

ML22Q53X
u AMODE
command 0 0 0 0 0 1 DAMP HPF 1
FAD | DAG1 | DAGO | AIG1 | AIGO | AEN1 | AENO POP 2
AMODE
AMODE
PDWN
AMODE PDWN
AMODE
CVvOL 00h AMODE
PDWN
DAMP
0 AB
1 D
AIN DAMP=*0" AB
LSl DAMP=*0" AB
HPF
0
1 200Hz
FAD
0 STOP
1 STOP
BUSYB ‘lL11 ‘lH”
DAG1 | DAGO
0 0 DAC OFF
0 1 DAC ON(-6dB)
1 0 DAC ON(0dB)
1 1 DAC ON(0dB)
AB
AlIG1 AIGO
0 0 AIN OFF
0 1 AIN ON(-6dB)
1 0 AIN ON(0dB)
1 1 AIN ON(0dB)
AIN AMODE CBUSYB=*H"
AB
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SEXFO/05-%kRE4d FIDL22Q53X-07
ML22Q53X
POP
0
1
tPUPA2 DGND SG
tPDA2 SG
DGND
tPUPA3 DGND SG
tPDA3 SG
DGND
AEN1/AENO0O/POP
AEN1 AENO POP

0 0 *1

AB 0 1 ”

0 0 0

1 0 0

(SPP ) 0 0 1

1 0 1

0 0 0

1 1 0

(Lout ) 0 0 )

1 1 1

*1 0/1
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SEAFI/0-%X=1t FIDL22Q53X-07

ML22Q53X
AMODE
VboL 2.5V(typ)
Vbbr 3.0V(typ)
SG DGND
SPM Hiz
SPP SPGND
LOUT DGND
AMODE
DAMP “0” AEN1 “0” AENO “0” 1"
DAMP “0” POP “1” AEN1 “0”-*“1” AENO =“0”
DAMP “0” POP “0” AEN1 “0”-*“1” AENO =“0”
DAMP “0” POP “1” AEN1 “0”-*“1” AENO =07 1"
DAMP “0” POP “0” AEN1 “0”-*“1” AENO =07 - *"1”
DAMP “0” AEN1 “0” AENO “1” 540"
DAMP “0” POP “1” AEN1 “1” 540" AENO =“0”
DAMP “0” POP “0” AEN1 “1”,“0” AENO =“0”
DAMP “0” POP “1” AEN1 “1” 0" AENO =17 ."0”
DAMP “0” POP “0” AEN1 “1” 540" AENO =17 .0”

111/176



SEAFI/05-%AEH

FIDL22Q53X-07

ML22Q53X

u AVOL
command 0 0 0 0 1 0 0
0 0 AV5 | AV4 | AV3 | AV2 0
AVOL NCR
-4.0dB STOP AVOL
AV5-AV2 AV5-AV2
F +12.0dB 7 -8.0dB
E +10.0dB 6 -12.0dB
D +8.0dB 5 -18.0dB
C +6.0dB 4 -26.0dB
B +4.0dB 3 -34.0dB
A +2.0dB 2
9 +0.0dB 1
8 -4.0dB 0 OFF
AVOL AVOL
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SEAFT/0J-t%kREt FIDL22Q53X-07
ML22Q53X
u FADE
command 0 0 0 0 1 1 0 0
0 0 0 0 FCON2 | FCON1 | FCONO FADE
FADE NCR
CvOL PAN
FADE
0
1

FCON2~FCONO CvOL

*1

FCON2 | FCON1 | FCONO
0 0 0 0dBx128/32768
0 0 1 0dBx64/32768
0 1 0 0dBx32/32768
0 1 1 0dBx16/32768
1 0 0 0dBx8/32768
1 0 1 0dBx4/32768
1 1 0 0dBx2/32768
1 1 1 0dBx1/32768
cvoL
[ cvoL 11 cvoL ]
x[ "
x {264+(256+2"[FCON2-FCONO N
*1
10.7/21.3kHz 23.44ps
6.4/12.8/25.6kHz 39.06ps
8.0/16.0/32.0kHz 31.25us
11.025/22.05/44.1kHz 22.68us
12.0/24.0/48.0kHz 20.83ps
*2
FADE FADE
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SE277/0J- K&t FIDL22053X-07
ML22Q53X
u FDIRECT
command 0 0 0 1 0 0 0 0 1
PRT7 PRT6 PRT5 PRT4 PRT3 PRT2 PRT1 PRTO 2
FDIRECT
PUP 12C
0x69 2 PRT7 PRTO
0x69
RESETB=*“L"
Speech LSI Utility
FDIRECT FDIRECT
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SEAFI/0-%X=1t FIDL22Q53X-07

ML22Q53X
u WDTCL
command loJ ool 1]o]1]o] o]
WDTCL WDT NCR
WDTCL WDTCL
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ML22Q53X
u PDWN
command loJ o] 1] o]o]o]o] o]
PDWN
BUSYB “L”
PDWN trD
VobL DGND
Vbbr DGND
SG DGND
SPM Hiz
SPP SPGND
LOUT DGND
PDWN
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SEAFI/05-%AEH

FIDL22Q53X-07

ML22Q53X

u FADR
command 0 0 1 1 F9 F8 Ci1 (0]
F7 F6 F5 F4 F3 F2 F1 FO
FADR
START
F9 FO
0 1023 1024
C1 Cco
0 0 0
0 1 1
1 0 2
1 1 3
FADR FADR

NCR “H”

FADR2
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FIDL22Q53X-07

ML22Q53X

u PLAY
command 0 1 0 0 F9 F8 Cl CO 1
F7 F6 F5 F4 F3 F2 F1 FO 2
PLAY NCR
F9 FO
0 1023 1024
Ci1 CO
0 0 0
0 1 1
1 0 2
1 1 3
PLAY PLAY
PLAY

wpy

PLAY?2
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SEAFI/0-%X=1t FIDL22Q53X-07

ML22Q53X
u START
command | o] 12 | o | 1 JcH3]| cH2 [ cH1 | cHO |1
START START FADR
CHO CH3 “1” NCR
llH”
CHO “1” 0
CH1 “1” 1
CH2 “1” 2
CH3 “1” 3
CHO-CH3
llO,’ LLO"
START START
START
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SEAFI/05-%AEH

FIDL22Q53X-07

ML22Q53X
u STOP
command [ o | 1 | | | cH3 | cH2 | cH1 | cHo |1
STOP CHO CH3 “1”
NCR,BUSYB “H”
STOP NCR CBUSYB “L” 3(tCB3)
BUSYB “H” BUSYB “H”
STOP
CHO “1” 0
CH1 “1” 1
CH2 “1” 2
CH3 “1” 3
CHO-CH3
llO” LLO"
STOP STOP FAD “L STOP FAD “H”
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SEAFI/05-%AEH

FIDL22Q53X-07

ML22Q53X
u MUON
command 0 1 1 1 CH3 | CH2 | CH1 | CHO | 1
M7 M6 M5 M4 M3 M2 M1 MO 2
MUON 2 MUON NCR
ey
MUON SLOOP
tmu M7 MO 4ams 20ms 1,024ms 252
tmu
M7 MO 04h (tmu  20ms)

tmu=(2"%(M7)+25x(MB)+25x(M5)+24x(M4)+23x (M3)+22x(M2)+2x(M1)+2°%(MO0)+1)x4ms

uon

CHO “1” 0
CH1 “1” 1
CH2 “1” 2
CH3 “1” 3
CHO-CH3
11017
MUON MUON
MUON
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SEAFI/0-%X=1t FIDL22Q53X-07

ML22Q53X
u SLOOP
command | 1] o | o | o JcH3]| cH2 [ cH1 | cHO |1
SLOOP CHO CH3 “1”
NCR “H”
CLOOP STOP
CHO “1” 0
CH1 “1” 1
CH2 “1” 2
CH3 “1” 3
CHO-CH3
llO,’ L‘O”
SLOOP SLOOP CLOOP
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SEAFI/0-%X=1t FIDL22Q53X-07

ML22Q53X
u CLOOP
command | 1] o | o | 1 JcH3]| cH2 [ cH1 | cHO |1
CLOOP NCR
CHO CH3 “1” NCR
LLH"
CHO “1” 0
CH1 “1” 1
CH2 “1” 2
CH3 “1” 3
CHO-CH3
llO,’ LLO”
cLOOP SLOOP CLOOP
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SE257)0J-kz2H FIDL22055507
ML22Q53X
u CVOL
command 1 0 1 0 CH3 | CH2 | CH1 | CHO | 1
0 Cvl | CVO | CVv6 | CVE [ Cv4 | CVv3 | CVv2 | 2
CvOoL NCR
CHO CH3 “1”
128
RESETB="L" PDWN
CvOL 2 Cvl CV0O CVve CV2
CV1,CVo, CV1,CVo, CV1,CVo, CV1,CVo,
CV6-CV2 CV6-CV2 CV6-CVv2 CV6-CV2
00 0.00dB 08 -2.59dB 10 -6.31dB 18 -12.93dB
20 -0.07dB 28 -2.69dB 30 -6.45dB 38 -13.24dB
40 -0.14dB 48 -2.78dB 50 -6.60dB 58 -13.57dB
60 -0.21dB 68 -2.88dB 70 -6.75dB 78 -13.91dB
01 -0.28dB 09 -2.98dB 1 -6.90dB 19 -14.26dB
21 -0.36dB 29 -3.08dB 31 -7.06dB 39 -14.63dB
41 -0.43dB 49 -3.18dB 51 -7.22dB 59 -15.02dB
61 -0.50dB 69 -3.28dB 71 -7.38dB 79 -15.42dB
02 -0.58dB 0A -3.38dB 12 -7.55dB 1A -15.85dB
22 -0.65dB 2A -3.49dB 32 -7.72dB 3A -16.29dB
42 -0.73dB 4A -3.59dB 52 -7.89dB 5A -16.76dB
62 -0.81dB 6A -3.70dB 7?2 -8.06dB 7A -17.26dB
03 -0.88dB 0B -3.81dB 13 -8.24dB 1B -17.79dB
23 -0.96dB 2B -3.92dB 33 -8.43dB 3B -18.35dB
43 -1.04dB 4B -4.03dB 53 -8.61dB 5B -18.95dB
63 -1.12dB 6B -4.14dB 73 -8.80dB 7B -19.59dB
04 -1.20dB 0C -4.25dB 14 -9.00dB 1C -20.28dB
24 -1.28dB 2C -4.37dB 34 -9.20dB 3C -21.04dB
44 -1.36dB 4C -4.48dB 54 -9.40dB 5C -21.87dB
64 -1.44dB 6C -4.60dB 74 -9.61dB 7C -22.78dB
05 -1.53dB 0D -4.72dB 15 -9.83dB 1D -23.81dB
25 -1.61dB 2D -4.84dB 35 -10.05dB 3D -24.97dB
45 -1.70dB 4D -4.97dB 55 -10.27dB 5D -26.31dB
65 -1.78dB 6D -5.09dB 75 -10.50dB 7D -27.89dB
06 -1.87dB OE -5.22dB 16 -10.74dB 1E -29.83dB
26 -1.96dB 2E -5.35dB 36 -10.99dB 3E -32.33dB
46 -2.04dB 4E -5.48dB 56 -11.24dB SE -35.85dB
66 -2.13dB 6E -5.61dB 76 -11.50dB 7E -41.87dB
07 -2.22dB OF -5.74dB 17 -11.77dB 1F -44.37dB
27 -2.31dB 2F -5.88dB 37 -12.04dB 3F -47.89dB
47 -2.41dB 4F -6.02dB 57 -12.33dB SF -53.91dB
67 -2.50dB 6F -6.16dB 7 -12.62dB 7F OFF
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ML22Q53X
CVvl CVO0 “0” 32
CV6-CV2 CV6-CV2
00 0.00dB 10 -6.31dB
01 -0.28dB 11 -6.90dB
02 -0.58dB 12 -7.55dB
03 -0.88dB 13 -8.24dB
04 -1.20dB 14 -9.00dB
05 -1.53dB 15 -9.83dB
06 -1.87dB 16 -10.74dB
07 -2.22dB 17 -11.77dB
08 -2.59dB 18 -12.93dB
09 -2.98dB 19 -14.26dB
0A -3.38dB 1A -15.85dB
0B -3.81dB 1B -17.79dB
0oC -4.25dB 1C -20.28dB
0D -4.72dB 1D -23.81dB
OE -5.22dB 1E -29.83dB
OF -5.74dB 1F -44.37dB
CHO “1” 0
CH1 “1” 1
CH2 “1” 2
CH3 “1” 3
CHO-CH3
llO,7 LLO"
CvOL CvVOL
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SE250/0J-KA2H FIDL22055 07
ML22Q53X
u RDSTAT
command | 1 0 1 | 1 | o 0 0
RDSTAT NCR
2 SI 13 L,,
2
2 D7 D6 D5 D4 D3 D2 D1 DO
BUSYB3 | BUSYB2 | BUSYB1 | BUSYBO | NCR3 | NCR2 | NCR1 | NCRO
NCR “L “H
BUSYB “L” “H
D7~DO
BUSYB3 3 BUSYB
BUSYB2 2 BUSYB
BUSYB1 1 BUSYB
BUSYBO 0 BUSYB
NCR3 3 NCR
NCR2 2 NCR
NCR1 1 NCR
NCRO 0 NCR
RDSTAT RDSTAT
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SEAFI/05-%AEH

FIDL22Q53X-07

ML22Q53X

u RDVER

command

RDVER

ROM

RDVER

0 1 | o | 1 ] o 0
ROM NCR
2 ROM SI “L
ROM
D7 D6 D5 D4 D3 D2 D1 DO
VER?7 VER6 VER5 VER4 VER3 VER2 VER1 VERO

Speech LSI Utility

RDVER
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SE257/0J-HRAa#H FIDL22055-07
ML22Q53X
u RDERR
command 1 0 1 | 1] | o | o ERSEL | 1
RDERR NCR
2 SI ‘lL,7
OUTSTAT STATUS1 STATUS2 “H”
‘lL!’
ERSEL SAFE
ERSEL="0" 2
2 D7 D6 D5 D4 D3 D2 D1 DO
OSCERR | RSTERR | WDTERR | ROMERR | SPDERR | TSDERR | DCDERR | WCMERR
ERSEL=1" 2
2 D7 D6 D5 D4 D3 D2 D1 DO
WVDIFER
MIXERR | SAIINERR | LRCKERR | BCKERR 0 0 0 "
WCMERR “1”
DCDERR | SPP SPM “1”
TSDERR | LSI 130°C “1”
<ppERR | SPP SPM SPP SPM GND 1
ROMERR “1”
WDTERR 1
2
RSTERR RST g
OSCERR 1
WVDIFERR “1”
BCKERR | BCLK “g”
LRCKERR | LRCLK “1”
SAIINERR | SALIN g
MIXERR 1
RDERR RDERR
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SEAFI/0-%X=1t FIDL22Q53X-07

ML22Q53X
u OUTSTAT
command 1 1 0 0 0 0 0 0 1
0 PORT | STA1 | STAO | CH3 | CH2 | CH1 | CHO 2
OUTSTAT STATUS1 STATUS2
NCR
PORT
0 STATUS1
1 STATUS2
STATUS1 STATUS2 STATUS1
STATUS1 0 NCR STATUS2 0 BUSYB
STAL STAO
0 0 BUSYB
0 1 NCR
1 0
1 1
CHO D 0
CH1 w1 1
CH2 w1 2
CH3 g 3
STA1/STAO BUSYB NCR
STATUS1 STA1/STAO/CH3/CH2/CH1/CHO
CH3/CH2/CH1/CHO STAL/STAO
[
BUSYBO h_j3:>__
BUSYB1 @@_ o0
01 STATUS1
BUSYB?2 i%%i:{ o
BUSYB3
NCRO —D_
NCR1 % \é )
NCR2
D
NCR3
WCMERR
DCDERR
TSDERR
SPDERR
xg%;;s WVDIFERR
BCKERR
RSTERR _
OSCERR — LRCKERR
SAIINERR
MIXERR
OUTSTAT OUTSTAT
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ML22Q53X

u FADR2
command 1 1 0 0 0 1 0 0
0 0 C1 C0 | F11 | F10 F9 F8
F7 F6 F5 F4 F3 F2 F1 FO
FADR2
START
F11 FO
C1 Cco
0 0 0
0 1 1
1 0 2
1 1 3
1024 FADR
FADR2 FADR2

N

NCR

ey
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FIDL22Q53X-07

ML22Q53X

u PLAY?2
command 1 1 0 0 1 0 0 0 1
0 0 C1 C0 | F11 | F10 F9 F8 2
F7 F6 F5 F4 F3 F2 F1 FO 3
PLAY?2
F11 FO
C1 Cco
0 0 0
0 1 1
1 0 2
1 1 3
1024 PLAY
PLAY?2 PLAY?2

NCR

ey
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FIDL22Q53X-07

ML22Q53X
u SAFE
command 1 1 0 1 0 0 0 ERSEL 1
ERSEL="*0" OSCEN RSTEN WDTEN ROMEN SPDEN TSDEN DCDEN WCMEN 2
ERSEL="1" MIXEN SAIINEN | LRCKEN BCKEN 0 0 0 WVDIFEN 2
SAFE
“O" lll!!
ERSEL ERSEL=*0" ERSEL=*1" ERSEL=*0"
ERSEL="0"
WCMEN
DCDEN SPP SPM
TSDEN LSl
SPDEN SPP SPM
ROMEN
WDTEN™
RSTEN™ RST
OSCEN
*1 WDTEN RSTEN “1” “1” RSTEN “1”
ERSEL="1"
WVDIFEN
BCKEN BCLK
LRCKEN LRCLK
SAIINEN SAI_IN
MIXEN
SAFE SAFE
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ML22Q53X
u ERRCL
command 2 12 [ 1] 1] 1] 1] 1]
ERRCL RDERR RDERR
ERSEL NCR
ERRCL
ERRCL ERRCL
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ML22Q53X
u PAN
command 1 1 1 1 0 0 Ci1 CO
R3 R2 R1 RO L3 L2 L1 LO
PAN SAl Lch Rch NCR
0dB
C1 Cco
0 0 0
0 1 1
1 0 2
1 1 3
R3/L3 R2/L2 R1/L1 RO/LO
0 0 0 0 0dB
0 0 0 1 -0.58dB
0 0 1 0 -1.20dB
0 0 1 1 -1.87dB
0 1 0 0 -2,59dB
0 1 0 1 -3.38dB
0 1 1 0 -4.25dB
0 1 1 1 -5.22dB
1 0 0 0 -6.31dB
1 0 0 1 -7.55dB
1 0 1 0 -9.00dB
1 0 1 1 -10.74dB
1 1 0 0 -12.93dB
1 1 0 1 -15.85dB
1 1 1 0 -20.28dB
1 1 1 1 OFF
FADE
FADE Lch Rch
PAN PAN
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ML22Q53X
u SAICH
command 1 1 1 0 0 0 0 1 1
0 LC1 LCO LEN 0 RC1 RCO REN 2
SAICH SAI Lch Rch
SAI BUSYBn “1”
LEN REN Lch Rch
LEN
0 Lch SAI
1 Lch SAI
REN
0 Rch SAl
1 Rch SAl
LC1~LCO RC1~RCO Lch Rch
RC1 RCO
0 0 Rch 0(CHO)
0 1 Rch 1(CH1)
1 0 Rch 2(CH2)
1 1 Rch 3(CH3)
LC1 LCO
0 0 Lch 0(CHO0)
0 1 Lch 1(CH1)
1 0 Lch 2(CH2)
1 1 Lch 3(CH3)
LC1~LCO RC1~RCO SAl (BUSYBN="L") LEN REN “17”
LEN=*“1" REN=“0" LEN="“0" REN=*“1" LEN=REN=*0" LEN="0"
REN=*“1"
LC1~LCO RC1~RCO LEN REN *“17 Lch
SAICON LRCLK/BCLK MUON SAICH
MUON MUON 10ms SAICH
MUON SAICH ROM
ROM MUON ROM
ROM
SAICH SAICH
LRCLK 5% SAICH LRCLK
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ML22Q53X
u SAICON
command 1 1 1 0 0 0 1 0 1
FS3 FS2 FS1 FSO 0 1 INEN OUTEN 2
SAICON SAl /
SAICH Lch SAI LEN="0" Rch
SAI REN=*0" LEN REN “1”
SAICON
OUTEN
0 SAI OUT
1 SAI_OUT
INEN
0 SAI IN
1 SAL_IN
FS3 FSO SAl
FS3 FS2 FS1 FSO
0 0 0 0 8kHz
0 0 0 1 16kHz
0 0 1 0 32kHz
0 0 1 1
0 1 0 0 11.025kHz
0 1 0 1 22.05kHz
0 1 1 0 44.1kHz
0 1 1 1
1 0 0 0 12kHz
1 0 0 1 24kHz
1 0 1 0 48kHz
1 0 1 1
1 1 0 0
1 1 0 1
1 1 1 0
1 1 1 1
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ML22Q53X
OUT EN IN_EN
IN_EN|OUT_EN
SALIN SAI_OUT or
0 0 - or
SAIL_OUT
0 1 ;
or SAI_OUT
SAL_IN or
1 0
SAL_IN or
SALIN SAI_OUT
SALIN SAI_OUT
1 1
SALIN or SAI_OUT
SAL_IN or
SAI_OUT
SAI_OUT AMODE DAG1,DAGO «q DAC OFF
" @ AN
N R
LPF DAC | ! P> MIX
samn M — ] ||
“>00—>| g
[2]
SAl_OUT.
— O O« >
[1] IN_EN
[2] OUT _EN
[3] AMODE
SAICON SAICON
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FIDL22Q53X-07

ML22Q53X

u SAITCON
command 1 1 1 0 0 1 1 1
BWO 0 0 MSBO | ISSCKO DLYO WSLO 2
SAITCON SAl
SAIRCON
SAICH Lch SAl LEN=*0" Rch
SAl REN=*“0" REN “1”
SAITCON
WSLO LRCLK
WSLO
0 LRCLK  “L” L “H”
1 LRCLK  “H” L “L”
DLYO 1
DLYO
0
1
ISSCKO BCLK 32fs/64fs
ISSCKO
0 32fs
1 64fs
MSBO MSB /LSB
MSBO
0 MSB
1 LSB
BWO
BWO
0 16bit PCM
1 8hit PCM
SAI( )
SAITCON SAITCON
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FIDL22Q53X-07

ML22Q53X

u SAIRCON
command 1 1 1 0 0 1 0 0 1
BWI 0 0 MSBI ISSCKI AFOI DLYI WSLI 2
SAIRCON SAl
SAITCON
SAICH Lch SAl LEN=*0" Rch
SAl REN=*“0" LEN REN “1”
SAIRCON
WSLI LRCLK
WSLI
0 LRCLK L H R
1 LRCLK L L R
DLYI 1 /
DLYI
0
1
AFOI
AFOI
0
1
ISSCKI BCLK 32fs/64fs
ISSCKI
0 32fs
1 64fs
MSBI MSB /LSB
MSBI
0 MSB
1 LSB
BWI
BWI
0 16bit PCM
1 8bit PCM
SAI( )
SAIRCON SAIRCON
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ML22Q53X
u SAIMOD
command 1 1 0 0 1 0 1
0 0 BSWP 0 0 0 2
SAIMOD SAI
SAICH Lch SAl LEN=*0" Rch
SAl REN=“0" LEN REN “1”
SAIMOD
BSWP
BSWP
0 (16bit :0bit-7bit,8bit-15bit)
1 (16hit :8bit-15bit,Obit-7hit)
SAIMOD SAIMOD
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ML22Q53X

o 1 PUP WDTCL PDWN START STOP SLOOP CLOOP ERRCL
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ML22Q53X

o 2 AMODE AVOL FADE FDIRECT FADR PLAY MUON CVOL OUTSTAT

SAFE PAN SAICH SAICON SAITCON SAIRCON SAIMOD

C D

CBUSYB
“H”?

Yes

A

CBUSYB
“H”?

CBUSYB
“H”?
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ML22Q53X

e 3 FADR2 PLAY2

CBUSYB
“H”?

2
CBUSYB
“H"? No
es
3

CBUSYB
“H”?
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ML22Q53X

° RDSTAT RDVER RDERR

CBUSYB
“gro

CBUSYB
“gro
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FIDL22Q53X-07

MCU

C RESETB “L”

<
l

Wait 10us

Yes
RESETB “H”

PUP

FDIRECT

ChipErase

Wait 5s(typ)”

StatusRead

Program 256byte

A

Wait 0.4ms(typ)”

StatusRead

Yes Wait

RESETB “L”

- >

StautsRead

ML22Q53X
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ML22Q53X

PUP
|
SAFE
| A
AMODE 10ms
| \ 4
[ ]
le
CH BUSYB=1
RDSTAT STATUS1/2
| |
PLAY FADR
| |
START
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FIDL22Q53X-07

ML22Q53X

| <
STOP

[
tces Wait

I
RDSTAT

A

CBUSYB
“H”?

GLAY/START/MUON >

PLAY/START/MUON

|
- D

10ms
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ML22Q53X

( PLAY/START
10ms
SLoOP
[ ]
[ |
CLOOP STOP

PDWN
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FIDL22Q53X-07

ML22Q53X

- D

CBUSYB
“gro

PUP

A

CBUSYB
“H”?

SAFE 1

CBUSYB
“gym7

SAFE 2

A

CBUSYB
“H”?

AMODE 1

A

CBUSYB
“H”?

AMODE 2

Al

CBUSYB
“H”?

PLAY 1

CBUSYB
«gym7

PLAY 2

CBUSYB
an? NO

Yes

RDSTAT

A

A

CBUSYB
“H”?

(SI="L")

AMODE 2

CBUSYB
“H”?

PDWN

CBUSYB
“gro
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FIDL22Q53X-07

ML22Q53X

(:: SPDERR ::>
STATUSL2  “H”

RDERR

CBUSYB
“gym7

Yes

(SI="17)
SPDERR “H
2
No
Yes
AMODE 1 <

CBUSYB
«gym7

AMODE 2

A

CBUSYB
“H”?

ERRCL

ERR /ISTATUS1,2

A

CBUSYB
“H”?

v
)
_|
o
)

A

CBUSYB
“H”?

Yes

RDSTAT

CBUSYB
«gym7

No

(SI=*L”)
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o 2 1
<:: ::> OUTSTAT STATUS1 STATUS2
| >«
1
> 1 ERRCL
[
2 ERRCL

STATUS1,2
w0

Yes
CBUSYB
“o No
Yes
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ML22Q53X
o 2 2
( ) OUTSTAT STATUS1 STATUS2
1 (1Byte) >
2 (1Byte) 1 ERRCL
|
2 ERRCL
No
Yes
CBUSYB

w0

Yes

Yes
CBUSYB
“Hr o
1 (2Byte) ><
1 ERRCL
2 (2Byte)
2 ERRCL
% No
- Yes

CBUSYB
“gro
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ML22Q53X
o 2 3
C ) OUTSTAT STATUS1 STATUS?2
[«
1 (1Byte) >
I 1 ERRCL
2 (1Byte) 2 ERRCL

Yes Yes
l..l'iiﬁii'll.l
“H”?
Yes

<
<

CBUSYB
“H”?

Yes
1 ( )
I
2 ( )
@ No
Yes
< CBUSYB
o
Yes
1 (2Byte)
I >«
2 (2Byte) ‘r
1 ERRCL

[
% No 2 ERRCL
Yes

CBUSYB
“H”? No

Yes <«
! (3Byte) CBUSYB
: “H”?
2 (3Byte)
Yes

% NG
Yes

CBUSYB
“gym7 No

Yes

C D
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ML22Q53X
o 2 RDSTAT RDVER
C > OUTSTAT STATUS1 STATUS2
| e ad
1 Ll bl
[
2 1 ERRCL
[
2 ERRCL

CBUSYB
“H”? No

Yes
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FIDL22Q53X-07

ML22Q53X

o 2 RDERR

1
2
CBUSYB
“HH? NO
1
2

“Lr? Yes

No

)\

OUTSTAT
[ L”

STATUS1

STATUS2

uHH
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ML22Q53X

C D

1 (1Byte) Pre
1 ERRCL
2 (1Byte)
I
2 ERRCL
CBUSYB
“H”? No
Yes
1 (2Byte)
1 ERRCL
2 (2Byte) |
2 ERRCL
% No
Yes
CBUSYB
“pmo

156/176



SEAFI/0-%X=1t FIDL22Q53X-07

ML22Q53X
e SAI
SAICON
LRCLK/BCLK
No
MUON
CH BUSYB=1
Yes RDSTAT MUON 10ms
STATUS1/2 SAICH
SAICH
CVOL
MUTE
CVOL
PAN
SAIMOD MUTE
SAI
SAl No
Yes No
SAIRCON
Yes
SAl No PLAY
Yes
SAITCON C >

@
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SEZ5F7/0J-HkASH

ML22Q53X

e SAI

>

<\ No
SAl CH BUSYBn=“1"
STATUSL1/2

Yes RDSTAT
FADE=1 No
Yes FADE
FADE=1
CVOL
MUTE
SAICH
SAICON

< D
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ML22Q53X
[]
e SG
SG SPGND
SG C9 0.1uF+20%
e \ppL
VoL DGND
LSl
VobL C8 1uF+£20%
e VDR
VbbR
DVpp 3.3V~5.5V DGND
LSl
DVop 2.7V~3.6V DVop
VDDR C11 1uF£20%
°
LSl 3
(DVbp) GND DGND
(SPVpp, SPOVpp) GND SPGND, SPOGND
I0Vpp
DVop I0Vpp SPVpo/SPOVpp SPVpp =SPOVpp DVpp
°
LSl
SPVop, SPOVDD C3 3.3uF+£20%
SPVpp, SPOVobp C4 0.1uF£20%
DVoo C5 3.3uF+20%
DVoo Ccé 0.1uF+20%
IOVop Cr 1uF£20%
°
AIN
LOUT SPP
AIN C10 0.1uF£20%
LOUT/SPP C12 0.1uF+20%
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SEZ50/0J-KA=H DG
ML22Q53X
=
. 12C (DVoo=2.7V 3.6V )
Speaker
 RESETB  gppl|--e---—- ))
. ! = S T EI%
" CBUSYB SPM|-—--e-—-- A —7F e ERAT 58
+ STATUS1
| STATUS2 gpq{-! | FBIFB2: ] .
- i & =
:" > CSB | FB2 _______ H ﬁfaﬁ%ﬁ%ﬂﬁﬁu%ﬁﬁﬁg—é%m
! J sck | Speaker
’ I i C12[ gpeaker
MCU | (st | Loutl—1H “Ryp || \)))
RN ———— SO__.-
| SPIE/ZIFPCERERA| ST A —HT IR ERT 3RS
DV, \ Cc10
g] i AIN|----1 —{ MIC-IN
< ! co WAVEERTZEE
. +— SCL sG—k—
- - ez
D S | SbA IoVDD
R " LRCLK IRCSB -]
Audio SoC  f-ooeeeeeooooee * BCLK IRSO —— OPEN
(formcu N
or DSP) SAI_IN IRSCK
""""""""" SAI_OU IRSI
SAIEERT 3185 IRON
Note: Voo
PRSI, AL RS Voor
TETYT 1OVpp
717— TESTO DVpp —
SPOV;p o
SPV i
c1 o 5 <
)',17—”_1_ XT - -
4.096MHz S T T
— - XTB  SPGND
c2 SPOGND—o
DGND —
VbR DVpp=3.3V 5.5V
IRCSB,IRSCK,IRSO,IRSI,IRON I0OVDD
Cl1,C2
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SE250/0J- kA=t FIDL22Q53-07
ML22Q53X
. 12C (DVop=3.3V 5.5V )
Speaker
Y RESETB  gpp|--e--m
) CBUSYB  gpp|-—i-e— )) NEAL — D7 AT 3185
‘ STATUST .
| STATUS2 Egql--- !FB1,FB2:
Ices  Fe2f FESTEMRNRIEEAT 58S
o SCK | Speaker
c12
i . I Speaker
MCU | »| S LOUT|--—] D ﬂ)))
e —— SO....
| SPIF/(FPCEEER] SFT 2 —HT TR ERT IEE
DVip c10
g ; AIN[---1F— MIC-IN
| g VITVEFERTISE
« +— SCL sG—
D, ’| SDA 10VDD
I o LRoLK IRcse
Audio SoC | * BCLK IRSO [—— OPEN
(formcu N
or DSP) SAI_IN IRSCK
""""""""" SAI_OUT IRSI
SAIFERT2EE IRON
Note: \\:DD"
AR ER . FALGLBE DOR
TETY IOVpp
L[ TESTO DVio
SPOV,p =,
SPV, =
C1 o - ol @ o QLA
_L—”_I_ XT C—— i
777 4.096MHz 5 T T T
|—&{ XTB  SPGND .
c2 SPOGND —¢
DGND :
VbR DVDD=2.7V 3.6V
IRCSB,IRSCK,IRSO,IRSI,IRON IOVDD
C1,c2
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ML22Q53X

[pF]

39

CSTCR4MO00G55B-R0

CSTCR4M09G55B-R0

[Hz]

4M
4.096M

m RC4MHz

RC4MHz

4.31(+5%)

4.22(+3%)

4.096

[zZHI]

3.97 (-3%)

ZHNYOH

3.89 (-5%)

105

70

40

-40

[°Cl
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ML22Q53X
||
LS 105°C(max) 1w 8Q 10
Ta=65°C max 0ja=32.1[°C/W]
1w 8Q LSl
Ta
[ Bja
JEDEC4 /2
fja Wic Wib
JEDEC4 " 5 5 .
WLt 762114516 mm | S210CMWI | 0.70PC/W] | 12.2[°CIW] (Om/s)
JEDEC2 <2 5 5 S ,
WL/t 762114516 mm | So-SCCMWI | 0.74PC/W] | 13.0°C/W] 100%
*1 1 60% 2 100% 3 100% 4 60%
*2 1 60% 2 (  )100%
*3 LSl
100
Ta
/Tc °®
Tj
\\'
’—.—‘ Th
[ l /
hd |
- =
1mm
125°C
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FIDL22Q53X-07

ML22Q53X

o ML22Q53X-NNNTB/ML22Q53X-xxxTB

jid

LU—FRIZEYLA—hy FRYFRELL.

LA r—URRE—A PR RUSH— Dy FAY ERESL,
RE—AFOLFOXLRTELL,

] @ @
HAAAAAAAHAAG
o=f E%’L
, @““&(() . sz@
e HH'H'H'”HHH:HH
INCEL R 0] (i)

1002008

0L 060 1§

Ho-r

LE0ED 15

LAPIS Technology Co., Ltd.

2, SEATING PLAE R, Hioir—UERYHHSEIZHLT. PACKAGE CODE P-TOFP48-0707-0, 50-ZGK6—MC
M —HEML A SETRE,
MOTES: PACHAGE MATERIAL EPOKY RESIN NIT L]
I, LEAD WIDTH GIES MOT |ROLUDE THIM OFFSED, TER Cu ALLOYV 63515
2, PADKAGE WIDTH AND LENGTH DO NOT INCLUDE WOLD PROTRUSION. DIEFAD SUPPGRT LA TLAE WATERTR - o e =
PROTRUSION AND CAVITY OFFSET BETWEEN T0P AND BOTICON GAVITY, LEAD FINISH S loo% FEVISION 2
3, THE SEATING PLANE |5 THE SURFACE WHICH THE PACKAGE PLATING THICKNESS MORE THAN & Ist ISSUE Jul 05 2008
1S MOMTED 0N AND EETE [N CONTACT HITH, LN L
PACKAGE MASS (g 0, 13TYP REV5ED Feb,/15/2022
LSI LSI
GND
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ML22Q53X

S o A E AR DAY

Mounting area for package lead soldering to PC boards

0,50

r'%- - |] 77
- 7777775, .
i i
| Wt EtH——t g
N
i //f’éﬁééﬂ 1=
g - o @l
g —p |
i 0,50 !_- Lol ::

[ EL4ir Uitz |

HEELEOT » bAAF—OBEHOBICE, 22088 5 Bl oFEit. REos| xEL.
HEHFY o FBEORN R NETSEELTIEE D,

T bAY—cOREEEHIEEHE. #HT RS2 FEE. S, EETFE
RECE>TEL->TEET, M->T, R r—VORTORELBDERE NEEH T
WrEEEREE) L TRLETOT, Ty by —BHoREREEE LT RSNy,

When laying out PC boards, it is important to design the foot pattern so as to give consideration to ease
of mounting, bonding, positioning of parte, reliability, winng,and eliminaticn of solder bridges.

The optimum design for the foot pattern varies with the materials of the substrate the sort and thickness
of used soldenng paste,and the way of soldening. Therefore when laying out the foot pattemn on the PC
boards, refer to this figure which mean the mounting area that the package leads are allowable for
goldering to PC boards.
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ML22Q53X
n LSI(ML22Q553/ML22594)
ML22Q553 ML22594 ML22Q53X
/
MCU a | - e 2
(SAI) -
4.096MHz 4.096MHz
( ) - ( IRC )
. 532 2Mbits
AMbits 6Mbits(MaskROM) | 533 4Mbits§ ;
( ) 535:16Mbits( )
128Mbits
ROM JTAG MCU
HQ-ADPCM HQ-ADPCM
4bit ADPCM2
8hit PCM - 8bit PCM
8bit PCM 8bit PCM
16bit PCM 16bit PCM
6.4/12.8/25.6 6.4/12.8/25.6
8.0/16.0/32.0 8.0/16.0/32.0
(kHz) — 10.7/21.3
11.025/22.05/44.1
12.0/24.0/48.0 12.0/24.0/48.0
4 - -
( )
1024 — 4096
ROM — —
20ms 1024ms — -
(4ms step)
«— «—
SAl -
FIR — —
D/A 16bit - P
1.0W@8Q
(AB ) (SPVpp=5V ) - -
32 — 128
50 — 16
«—
«— «—
-
-
-
«— «—
T = -
*1 <« <«
-
DVop=SPVpp=4.5 DVop=SPVpp=4.5 DVpp=2.7 5.5V
5.5V 5.5V SPVop=SPOVop  DVop
IOVpp=2.7V 5.5V IOVpp=2.7V 5.5V
-40 105°C — —
30 SSOP — 48  TQFP
*] SPVpp=4.5V
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ML22Q53X

m Speech LSI Utility
Speech LSI Utility

8
0x69 FDIRECT

0x69 FDIRECT

RC

Fosc
4.096 4.096MHz
4.000 4.000MHz

4096
3072
2048
1024

ROM RDVER

WDT RST
WDTERR RSTERR
PUP

WDT RST 125ms
WDTERR RSTERR 500ms

2s

4s

Speech LSI Utility
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L N W W e W W e W e W e N e e W e W e W e W W W Wy |

e R N N W N W W W W N Wy |

LSI

1*1 SAl
1*2 2.7~3.6V,3.3~5.5V VDDR
1*3 Ta

1 (SCL ) I1°C DVop
1(sCL )

] (SDA ) 1°C DVop
1 (SDA )

1(CSB  )IC

1 (SCK ) 12C

1(SI ) 1°C

1(SO ) I1°C

1 (IRON )

JORON )

]1(I0Voo )
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[ ]

SPP SPM
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LRCLK
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SAICH
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169/176



FIDL22Q53X-07

SEAFI/05-%AEH

ML22Q53X
PLAY
[ ] NCR “H” tem PLAY
[ 1] RDSTAT PLAY
START
[ 1] NCR  “H” tem
START
[ 1] RDSTAT START
MUON
[ 1] NCR  “H” 10 ms (tcm)
MUON/PLAY/START RDSTAT
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g
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g
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gy g
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RDVER
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RDERR
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[ ]*1 WDTEN RSTEN “1” “1” RSTEN “1”

171/176



SEX50/0U-hAat L0
ML22Q53X
SAICH
[ 1SAl BUSYBn “1”
[ ] LEN=*1" REN=“0” LEN="“0" REN=*“1" LEN=REN=*0" LEN=
“O” REN:“l”
[ ] SAICON LRCLK/BCLK MUON
SAICH
[ 1MUON MUON 10ms SAICH
[ ]MUON SAICH ROM
ROM
SAICON
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SAICON
SAITCON
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SAIRCON
[ ]SAITCON SAICH Lch
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[ |
No.
FIDL22Q53X-01 2020.3.16 - -
FIDL22Q53X-02 2020.6.23 5 5 DVbo SPVbpo/SPOVop 10Vop
SPVppb=SPOVpop DVpp
4 4 SCL/SDA DV
21 21 op
172 172
12 12 |DDO*3 Iobs DVbbp /SPVpp /IOVbp
2,
20 20 c
2
21 21 c
24 24 SAl
27 27
34 34
38 38
40 40 RST
44 44
46 46
108 108 AMODE DAMP
109 109 AMODE POP AEN1/AENO/POP
131 131 SAFE OSCEN
163 163 SPVoo DVbbp
163 163 Ci12
164 164
LOUT C12
165 165
166 166
Ibbo
12 12 ( ) Max 55mA
( ) Typ 25mA, Max 45mA
AMODE CBUSYB'L" truPA2
FIDL22Q53X-03 2020.10.1 14 14 ( )min 72ms,typ 74ms,max 76ms
( )min 71ms,typ 73ms,max 75ms
AMODE CBUSYB"L" truPAs
14 14 ( )min 32ms,typ 34ms,max 36ms
( Jmin 31ms,typ 33ms,max 35ms
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AMODE CBUSYB”L” trDA1
14 14 ( )min 106ms,typ 108ms,max 110ms
( )min 100ms,typ 102ms,max 104ms
AMODE CBUSYB”L” tpDA2
14 14 ( )min 143ms,typ 145ms,max 147ms
( )min 142ms,typ 144ms,max 146ms
AMODE CBUSYB”L” trDA3
14 14 ( )min 103ms,typ 105ms,max 107ms
FJDL22Q53X-03 2020.10.1 ( )min 102ms,typ 104ms,max 106ms
105 105 WVDIFEDATH, WVDIFEDATL
140 - SCMODE
141 - WVDIFTH
160 -
161 - AIN
162 - AIN
162 -
6 7 IRCSB IRSCK IRSO IRSI
LOUT
9 10 ( )SPOVbD
( )SPVbp
15 16
SCK LSB tooH
FJDL22Q53X-04 2021.1.5 20 21
51 52
POP
108 109
( )
159 160 (IRCSB,IRSCK,IRSI,IRSO )
160 161 (IRCSB,IRSCK,IRSI,IRSO )
F
9 9 ( )
( )
G
9 9 ( )
( )
H
FJDL22Q53X-05 | 2021.7.28 9 9 ( )
( )
17 17 12C
SAFE OSCEN “1”
43 43
( ) ERRCL STATUSN OSCERR “L”
( ) ERRCL STATUSNn OSCERR “H”"
160,161 | 160,161
FIDL22Q53X-06 2022.6.29 164 164 (QSL-69515) REVISION 2
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GND
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