ROHIM

SEMICONDUCTOR

BERSL

EXlRo [ZEXRT07 /82— FEL/IRD
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BE, L. SHEE. D IEUAORRICETIARICOVTIE, EEIEH Y FHEA,
BlE, CEBOEBLIALLBBEVWLEZLET,

2024%F4R81H
0 — LKA



ROHM GROUP

LAPIS

TECHNOLOGY

FIDL22Q553-07
FEATA: 20242 H 9 A

ML220Q553-NNNMB / ML22Q553-xxxMB

Automotive i FLASH ROM W& 4 FyRILIF U5 EFE LSI

W=

ML22Q553-NNN/ ML22Q553-xxx (%, %77 —# 1> FLASH ROM % PNk L 7= BLf S G I D 4 T FA3F% T
JEFEARLSI T, @S EAFH 925 HQ-ADPCM T 2—4 | 16bit DA 21 /3 —% 01— /RA7 VA EER L, [EHE
AL —NHEFEEN T D720 D 1.0W T/ TNVAE =BT T 2N L COVET, £io, AV —Bia 13— M RE A #4573

LCWEY, B 77 A6 B
RILTEET,

BT _T 1 FoFICERBLELI-DO T, A LSI B3 5771 T Hil

o NBATRRELRAREERE TRESHBZEL, (HQ-ADPCM* A K)

A FEERRE(R)
2 ROM &8 =
nn% o= fsam=8.0kHz fsam =16.0kHz | fsam =32.0kHz
ML22Q553-NNN/xxx 4Mbits 161 80 40

m R
o HHAMITA

o VLTV EE:

AE— T BREN T N

CPU a2~ RAFT = — K
R —AH

ftE ROM BEHE
BRI RE

H0 IR EE -
?ﬂv/zﬂ/:ﬂ?//ﬂ HE:
IR i RE
ﬁ%%ﬁ&ﬁ:
BIRET
BRI R

%1 ()) Yy’S HQ-ADPCM [%. TKy'sIDEEE
Tec?;nol

T LA AR ]

HQ-ADPCM / 8bit /> V=7 PCM / 8bitPCM / 16bitPCM

71— XENL T fsam Z 5 E A]

12.0/24.0/48.0kHz, 8.0 / 16.0/32.0 kHz, 6.4/12.8/25.6kHz
— XA 7 4)VZ [ 16bitDA = 3 —Z Nk

1.0W 8Q(DVpp =5V) AL — i3 a— M U REFE

SMERT T a7 E T (7T a7 3% B RE N R)

7ay IR VTINA AT 2 —A
1024 7L —X (00h~3FFh £T

CVOL ==K 32 BBE(OFF &11»)
AVOL <R 50 BxM%(OFF &1r)

LOOP <K
4 Fxo IV

2.7~4.0V £T 6 B¢/ (OFF &p)

4.096MHz
45V~55V
-40°C~+105°C*2

BEEERRMTY.
OQY TKy'sllF, B KREEN AMIERZOZHEEIETY,
X2 TR FERIBREEIRE (Ta) ICL > T, AL — A7 T OBRERFRICHIFKI AT £,
BEEE 2 TR (B R B ERERD) OFIF NITRLETS

ROHM

SEMICONDUCTOR

7j£:|: uﬁb

ZHEH
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SEZAFI/05-%REed FJDL22Q553-07

ML22Q553-NNN/ML22Q553-xxx

W A&
o EUIBEAT (B]: AVAS, 7T 27 KRG ERE)
o FUERERS, PESEREAS (B SREE, T, OA fds, FHlEE/2 L)

TE) AR ahIT, B EhSIHHIEIAEE | $hE R AT LTI AW £ A,

At - Bl S O s s ERRR S AR | B (R S R AT A BRI AR AR S AT A AL ]
THEE % O S E M LB BSOS 5613, FRNTE ERA~BRWEDETIZEN,

W AR

Body size Pin pitch Packing form and Product name™
Package (including lead) [mm] I Tane & Reol
[mm x mm] ray ape & Ree
. . 9.7x5.6 ML22Q553-NNNMBZOAX ML22Q553-NNNMBZO0BX
30 pin plastic SSOP (9.7 x 7.6) 0.65 ML22Q553-xxxMBZOAX ML22Q553-xxxMBZ0BX

*1 NNN I, 770758 Td, xxx X ROM a—FR& 54 FRHOL TWVET,
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SERFO/05-t%hKEdt

FIDL22Q553-07

ML22Q553-NNN/ML22Q553-xxx

TRICEEFEDF 7 AR LSI(ML225XG, ML22Q573) & ML22Q553 OFHi&E A R~LET,

EE ML225XG ML22Q573 ML22Q553
CPUA A71—X SUILISUT L T pun
ROM 185 MASK FLASH pum
ROM A& 3, 4, 6Mbits 4Mbits =
2btADPCMZ HOADPCM
. 4bitADPCM2 8bit AL — PCM
BELR gg.‘: f']lj _7': ';g',\\"/l 8bit /21)=7 PCM <
it/21)= .
Tonit ALt PO | 16bit REL—F PCM
BAIL—ZH] 256 1024 pun
4.0/5.3/6.418.0/
$UTYLTRES | 107120128 R _
(kHz) 16.0/21.3/24.0/ 2810 00
25.6/32.0/48.0
o 4.096MHz
IRy IRKHS (X'tal SIREIEANE) - -
e BEE 14bit BEE 16Dit -
O—/8RT1ILA FIR 2% T L2 FR%@?};%’ L5 —
RE—HEEHA " i
. 5L 1.0W -
77 (8Q. DVoo=5V B)
XC— T a— R
o sE (b R 7L — »HY
SPP-SPM ii+FE)
palalal L Satd 2F vt 4F R -
7 REEE
#RE ROM #8E HY) — —
B E B 29 ExfE 32 EXRE —
. » 20ms~1024ms
EETEAEE (4ms 27y — —
fel) IR UAkRE HY) — —
SNE7FOT AR 7L HY) —
NBEET—FAN HY) Tl —
EHEEHOD L _ a
OhEBETRMN ¢
EREE 2 7V~5.5V - 45V~55V
ERRE ~40~1057C ~40~1057C pum
BHAT 44 E> QFP 30 E> SSOP pun

X FRO&SHEEBEMNARIHYET, (F4EH:8bit RRL—F PCM, 8bit />1)=F PCM, 16bit RL—k PCM)

17Lb—X

/\
\V

EEXMEGL

1I7L—X

/\
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SEAFO/05-#%hA&4

FIDL22Q553-07

ML22Q553-NNN/ML22Q553-xxx

mJovy
ML22Q553-NNN/ML22Q553-xxx D7 17 [X%& FaelonmLE T,

TESTIO
TESTH
TESTI2
TESTI3
TESTI4
TESTO

WIVeE |

DVpp
DGND Cmd || Address Controller iJnTtércf;ace
VoL Analyzer v
V X .
o T 4 b 4Mbit FLASH
RESETB *
CSB ’
SCK B PCM Synthesizer
S Timing v
SO 1 Controller PECVOL
CBUSYB | Interface T i
STATUS | T
ERR PLL it
DIPH T
SP-AMP %
0sc (AVOL) T
XT XTB SPM SPP AIN SG

ML22Q553-NNN/ML22Q553-xxx 7 v 7 X

Vep
SPVpp
SPGND
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FIDL22Q553-07

ML22Q553-NNN/ML22Q553-xxx

W i F R L E&)

@ ML22Q553-NNN/ML22Q553-xxx

30 I AF w7 SSOP

AIN [ 1]
SG[2]
Voor [ 3 |
DVpo [ 4 |
DGND [ 5 |
VobL E
DIPH [ 7 |
STATUS [ 8 |
ERR [ 9 |
CSB [10]
SCK [11]

SI [12]

SO [13]
CBUSYB [14]
DGND [15]

[30] SPVop
[29] SPGND
(28] SPP

[27] SPM
[26] TESTO

[25] TESTI4
[24] TESTI3
[23] TESTI2
[22] TESTI
[21] TESTIO
[20] RESETB

9] Vir
78] DVoo

[17] XT
[16] XTB

&
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FIDL22Q553-07

ML22Q553-NNN/ML22Q553-xxx

W inFEREA

EVES | WmFR

110

it BA

HHE
GE)

1

AIN

RE—NT7UTAAmF

0

2

SG

NBRAE—HT7 U TOELEETH HiFF,
DGND RS2 0.1 u F L LD FoHEEEL TS,

0

VbpRrR

25V L¥aL—4H hikF,
MEREIE(ROM F)EAYET . DGND B 104 F LLEDILTFUH
EHERL TSN,

0

VoboL

25V L¥aL—2H hmF,
REER(ADYIA) EHYET . DGND EIC 104 F A LDV TV
HEEBL TS,

power

DIPH

YT ILA o B—TT— ARG F,

SHHFICA RSNz T ILT—42% LSIAEZERYIAL SCK/VL
ADIYTEERT HIHFTY .

"L'LANILDZE.SCK YAYIDI LEYTIYIOT SI AAT—4%
LSI RERIZEGAHAFET , £f=. SCK VAYHI DI FYI YT SO i
FLY RATF—HARETEHALET,

"H'LARILDIGE . SCK YOy DI TFYIYPT SI AKhT—4%
LSI REBIZEUAHAES , £f-. SCK ¥AvyH DL LY Ty T SO i
FLY AT—RRESEHALET,

digital

STATUS

FroRIART—EAAH DiHF.
OUTSTAT avRICT, £F v +JLD BUSYB,NCREZH ALE
R

digital

ERR

Ia_ll:tll jjﬁﬁ%o
I>—H4ER. "H'ZHALET,

digital

10

CsB

FyTELIMNEF.
“L'LRILDEFIE SCKSIDANEZFITET, "H'LRILDEFIE
SCKSI{EBIL LSIIZAAhEShEE A,

digital

11

SCK

REAKX U T7ILoO9YI A BiHF.

clk

12

SI

B#ARX T ILT—E2ADHF,

DIPH IHF M "L L ARJLDEFE SCK DI LY TTF—EMNERYAEN
ET, DIPH iFFH"H LR JLDEE L SCK DI FYTT—2HEY
AENFET,

digital

13

SO

FroRIIWART—ERIYTILE DhIEF,

DIPH i F A L"LANJLDEFE SCK DL FY TRAT—HRIESEH
ALZET, DIPH i FH"H LR JLDEEFIX SCK DL LY TRT—4

RAEBEHALET,

CSBIfFM L' LARILDEE, SCKIYAYIIZEHLTEFroRIL
DAT—RAANIYTIVIZH ASNET, CSB i F M H LRILD

EEF. BAVE—F O RKBEERYET,

digital

Hi-Z

14

CBUSYB

0]

=

IV RMEBRT—2RIESH AHF,
AU RREBIZLLARLEHALET, 9. CBUSYB #HFH
"H LARILDIREETIATUREA AL TS,

digital

GE1)

CEYVEYRANBRUNDT—F B0 R EE
CEDYERYMFIET0" NT—FHUBE"17ERYET,
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SERFO/05-t%hKEdt

FIDL22Q553-07

ML22Q553-NNN/ML22Q553-xxx

W 5T 5

EL®S | WFE | 10 | B B s
SR FEF IV RIRFERTF. clk 1
16 XTB o] & |(NEBIOvIEFERTAEEICIE. A—TUITL T,
RIRFEERT 5 IETESLEITEIEISEGRL TESULY,
DYRBIWEE IV RIRFEREF. clk 0
XTifFEXTBIHFDEIZ, IMQIEEEDT1—R/\vIERERNREL
17 XT I E | TOWFET NIV IEFERTHEEICIE. COmFMSANALT
iAW
HIRFEERT DG IETESL TEMIICERL TS,
19 Vep | _ |FLASH 2t R F T, analog 0
DGND [THE#EL TS,
Jtyh A BiwEF. digital
"L"LARILAAT LS (FHEKEEICRYE T Vevb A DR (T £
20 RESETB I =1 TOEBOEENEIEL, NT—F I REERYET, BRE GET
ABE.'L'LRILEAAL,. BREENRELZE. "H'LAJL
[SL TS0, LS REBICT L7 THERERBLTLET,
21 TESTIO | T Flash \%?@i@&l)?»{—lﬁ%ima)ﬁﬁ%ﬁ‘o digital 0
(MODE) TS AR AR I TOET,
TESTI1 TANEAANFEFRY Flash EZDIUTILE—RD)EIEA digital 0
22 (nTRST) | ! 8 | AF o, TALYUERARBSATOES,
TESTI2 Flash EZ DY T ILE—FDE—FEHRET DA NEHFTY, | digital 1
23 (TMS) ! E | Sy A REBEh TOET,
24 TESTI3 | F | Flash ERADVITLE—FDLUT - T—EANHFTY, digital 1
(TDI) TLTYTEASNBSNTOET,
25 TESTI4 | T Flash Z#Z D7 ILE—RDIOY I ANADIHFTI, digital 1
(TCK) TILT7YTERNABINTOETD,
TESTO Flash EZ#Z D I)TILE—ROIITIL-T—EHABFTT, digital Hi-Z
26 (TSO) 0 i
27 SPM ) —  |HBRE—h7oTOE AHRF, analog Hi-Z
08 spp o | _ |RERE—BTLIOmHET. analog | 0
aATURBEICEY AOUT 7o TH ATTEETT .
TORIINERIEF power
4,18 DVop — — |DGND #HFEDRMIZ 10uF LED /NSRRI ToHEBALTLE —
=LY,
515 DGND — —  |TCELTSUREF, gnd —
29 SPGND — — | RE—HWTUTTSURRF, gnd —
AE—HT7 U TERIEHF. Power
30 SPVop — —  |SPGND #HFEDRIZ 10uF LLED NSRRIV TUHEIEALTT —

Sy,

CEV YR ANBERV/RD—F OV BEOHEHE
CEDYEYMFIX"0" /RO =BT ERYET,
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FIDL22Q553-07

ML22Q553-NNN/ML22Q553-xxx

W EXRKRER

DGND=SPGND=0 V, Ta=25C

HHE okl Edis EHEIE =-Yiva
N DVob
[SENE=E] — —_ ~
BIRETE SPVoo 0.3~+7.0 Vv
ANERE ViN — —0.3~DVpp+0.3 Y,
et JEDEC4 [EERELER
HEER Po SPVoo=5V B 1000 mw
SPM. SPP. VooL. Voor 10 mA
AT | in & bR <im F 1 2@
LR 0s SPM. SPP ##F |5 500 mA
Voo, Voor S F (258 F 50 mA
RELE Tste — —55~+4150 °C
W HEREERY
DGND=SPGND=0V
EE ks E3aa & ==K
DVob. SPVoD DVob
BEREE SPVop o 4.5~535 v
BERE Top — -40~+105 °C
e =/ A4 =X
[RRIRE K fosc — 35 2098 45 MHz
B FLASH &4
8 E] i = & #% il B B {1
. EEAHEER 0~+70 °C
8B pF
B}ERE Top BN 40~+105 c
E X2 A Cep — 10 =]
T—AGREEHR YbR — 10 =3
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FIDL22Q553-07

ML22Q553-NNN/ML22Q553-xxx

W EXAEE
® ERFE

DVoo=SPVpp=4.5~5.5V, DGND=SPGND=0 V, Ta=-40~+105°C

H H el 5 # Min. Typ. Max. BAL
‘H'ARNEBE ViH — 0.8x — DVob Y,
DVbbp
0.2 x
“wp == — _—
L'ARAEE ViL 0 DVoo \Y
‘H'HAHEE 1 VoH1 lon = —1mA D\()DZ_ — — \Y
“HHHEE 2(E 1) Vorz lon= —50pA D\SDZ_ — —
‘LY BEIE 1 VoL1 loL = 2mA — — 0.4
) looH VOH=DVoo (CSB="H) — — 10 uA
looL VOL=DGND(CSB="H") -10 — — MA
‘L'HAEE 2(E 1) VoL2 loL = 50pA — — 0.4 \Y
‘H* ANEFR 1GE 3) liH1 Vi = DVbp — — 10 uA
‘HANER 2 (GE4) liHz ViH = DVop 0.8 5.0 20 A
“‘H'ANER 3 (X 5) lins ViH = DVop 20 100 400 A
“‘L“AAEIR 1GE 3) i1 ViL = DGND -10 — — uA
‘LANETR 2 G 4) liLz ViL = DGND —20 —5.0 —0.8 A
“‘L“ABNER 3 (£ 6) liLs ViL = DGND —-400 -100 -20 A
fosc=4.096MHz
fs=48kHz, f=1kHz
S B T ) ) _ .
BEIEREESR 1 Ibp1 16bitPCM B4 B 55 mA
HAOBE R
fosc=4.096MHz
BEEERAEEER3 Ipp3 |ERLER — — 48 mA
HABE R
o N . Ta=-40~+55°C — — 50 A
J— -~ N [=5he
INT—FOUBEEER Ipops1 Tam20~+105°C — — 100 uA

(V£ 1) XTB ¥ LU E T,

(¥ 2) SO,TESTO ¥iii {2t

(T 3) XT ti b & Te (74— R 3w 73 a 2 U= 54 CHllE)
(F 4) XT S L ET,

(¥ 5) TESTIO, TESTII S 712 L £3°

(£ 6) RESETB,TESTI2, TESTI3, TESTI4 % 1~ FH
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FIDL22Q553-07

ML22Q553-NNN/ML22Q553-xxx

® 7T OJEEE

DVoo=SPVbp=4.5~5.5V, DGND=SPGND=0 V, Ta=-40~+105°C

H H el 5 # Min. Typ. Max. BAL
AIN A 7B RaN AN F|4F 0dB B 10 20 30 kQ
AIN A hEEE#EE VAN — — — S:Z/%D Vp-p
SAVHDER Ria 1/2SPVop H i — — 100 Q
ZAVHAETER Ria ¥t SPGND10k Q & 137 10 — — kQ
SAUHNBEEE Vao %t SPGND10k Q £ % SP/ZDD — S:;//%D Vv
0.95x 1.05x
SGHAEBE Vse — SPVop SP/\Z/DD SPVoo v
2 2
SG ik Rso — 57 96 135 kQ
SPM. SPP H Ah & Risp — 6 8 — Q
SPVpp =5.0V,
AE—H7UTHAEN Pspo f=1kHz Rspo=8Q, 800 1000 — mw
THD=10%
#E(S S H SPM-SPP & SPIN-SPM ##5=0dB
HAA Ty R BIE Vor 8Q B -0 - 50 mv
L¥1L—SHHEE \\;EE; Hi S & HEF=-35mA B 225 | 25 | 275 v
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FIDL22Q553-07

ML22Q553-NNN/ML22Q553-xxx

® mHFE (1

DVoo=SPVbp=4.5~5.5V, DGND=SPGND=0 V, Ta=-40~+105°C

B H e % # Min. Typ. Max. =-Yiva
BEIERT1—T1H 1)L fauty — 40 50 60 %
RESETB A1/ %L RIE trsT — 10 — — us
Dty b/ A4 XBENILRIE tNRST RESETB ¥ — — 0.1 us
J 4 XBEEINILRTG tnine CSB. SCK. Sl ##¥ — — 5 ns

fosc=4.096MHz B
e Y STOP-SLOOP-CLOOP-VOL
aAvURARARZ—/N LR 1 tinT TR A DR 10 — — us
RAT—RRAGAHHLE
fosc=4.096MHz B
YR ARAA—NLEER] 2 tinTe 2EaTURFADE—FD 0 — — us
1E@EBavURFANE
fosc=4.096MHz B
a2 R ASEFAIEE tem EiEAER — — 10 ms
SLOOP A HE
PUP avw >R A BB . 4.096MHz _ _ 4 s
CBUSYB "L"L A JLH H1 B FUP o aYH A B
4.096MHz
o0 -
AMODE 372 F A7 t %nﬁgopj—zlﬁﬁﬁ 39 41 43 ms
o my e N PUPA1 =
CBUSYB "L’L AL HBERE GE 3) DAEN= L*—"H?
or SPEN="L"—"H’
4.096MHz
b d “w
AMODE 372 F A7 t %nﬁggpj_’zﬁﬁﬁ% 72 74 76 ms
y » o PUPA2 =
CBUSYB "L’L AL HBERS DAEN="L"—"H"
(SPEN="L")
4.096MHz
b d “w
AMODE 372 F A7 t %nﬁggpj—?lﬁjﬁ% 32 34 36 ms
y » o PUPA3 =
CBUSYB "L’L AL HBERS DAEN="L"—"H"
(SPEN="L")
PDWN <R A B _
CBUSYB "L"L A Lt B tep fosc=4.096MHz BF — — 10 us
4.096MHz
ko d “w
AMODE 272/ F A 718 tpDA1 mﬂgg;—eﬁjﬂ% 106 108 110 ms
ny » S * PDA -
CBUSYB "L"L AL HBERS GE 3) DAEN= “H'—"L”
or SPEN="H'—"L"
4.096MHz
ko d “w
AMODE 272/ F A 718 tpoA2 mrsgg;_/{'ﬁm% 143 145 147 ms
- s PDA -
CBUSYB "L"L AL HBSRS DAEN="H"—"L"
(SPEN="L")

(V%) Hi 151D i 25 B==45pF (max)
(1% 3) FAD3-0 A3 %) (8h) DI,
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FIDL22Q553-07

ML22Q553-NNN/ML22Q553-xxx

® XuHE (2)

DVoo=SPVbp=4.5~5.5V, DGND=SPGND=0 V, Ta=-40~+105°C

B B kel 5 # Min. Typ. Max. B4r
4.096MHz
| “w
AMODE 272/ F A 718 trDA3 & nﬂggs—zlﬁﬁﬂ% 103 105 107 ms
N PDA =
CBUSYB "L"L RN JLH A HEE DAEN="H"—"L"
(SPEN="L")
CBUSYB “L'LAJLH ABR 1GE 1) toa1 fosc=4.096MHz B —_ —_ 10 us
CBUSYB “L"LANJLH ABERE 2GE 2) tce2 fosc=4.096MHz B% — — 3 ms
CBUSYB “L'LAJLH A B 3(E 4) tcas fosc=4.096MHz B —_ —_ 200 us

(1) H 1561 DA 25 E=45pF(max),

({£ 1) PUP. PDWN, PLAY. START 2~ R AN #BE R~ RANRRICETLET,

(1£ 2)PLAY. START =i~ R A NFRICEHAL £,

(£ 4)STOP avFAABIZERALET,
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SEZAFI/05-%REed FJDL22Q553-07

ML22Q553-NNN/ML22Q553-xxx

® st (3)
DVoo=SPVbp=4.5~5.5V, DGND=SPGND=0 V, Ta=-40~+105°C

H B B R Min. Typ. Max. BA4I
CSB ML FTYIZx9 % SCK ANAR— ¢ . 100 . _ ns
S LER ESCK
CSB M3 EYIZxF % SCK DAR—ILK
tcsH — 100 — — ns
gl
CSB M3 EYIZHT BT —42DTA—T _
R tooz RL=3KQR — — 100 ns
I EYI= - — "
SCK D3I LY 5T —2Dtvh7 orst DIPH="L"& 50 . . ns
‘yjlﬁﬁaﬁ
i _E Y[ 7 — N N
HS#CI)E':;O)_LJ: )IZ/T BT —2DHR—ILR o DIPH="L"ES 50 . . ns
TTRY[Zx% 7 — & i
HS#CIJE:; DI TYIZx T 5T —2H BT t0oD1 DIPH="L"E: . . 90 ns
I TFYIZH T— P
SCK DI TYITHTEHT—E2DEVLT tors2 DIPH="H& 50 . _ ns
B
AT TFY[Z > — ~— N
HS%(?;OD_L-F JIZH S BT —FDR—ILE oz DIPH="H'ES 50 . o ns
T8
3 EYITH 7 — EIE
SCK DI EY[Ixd 5T —FH EIE tooma DIPH="H"E% - - 9 ns
BFFE
SCK “H”L AL/ JLATE tsckH — 100 — — ns
SCK “L”LANJL/NIL AR tsckL — 100 — — ns
SCK 3 EYIZxtd9 5 CBUSYB HhiE o »
SERSRS toBsy1 DIPH="L"H — — 90 ns
SCK . FYIZxt9d 5 CBUSYB HE g
SR toesy2 DIPH="H"B% 90 ns

(1) Hi 151 DA i 25 B==45pF (max)s
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FIDL22Q553-07

ML22Q553-NNN/ML22Q553-xxx

WA TFvr—+h
® JUTLAVETI—RT—HANSEA VT (DIPH="L"L N LBF)

VIH= 3§
CSB wi— h

Hesox | isokn |
: ' '
PSS <

VIH= : / y
sek - w4 A A\ S\

) )
itpm i toim

)
1 tesH

Sl wi_ C X X X X X X X
Q—V:tDBSYW
CBUSYB o

® JUTNAUATI—ART—BANEA I 2T (DIPH="H" L R)LEF)

VIH—
CSB wi— \

—

] ' H
J ttsoe !
> —

SCK

' H
1 tosu

N I SIS S G G G

VOH=
VOL__

CBUSYB

® JUTFINAVETI—RT—EHARA I VT (DIPH="L"LR)LEF)
CSB m_

VIL—

/

\ \ \
tesck ! ttsckH
— —p

)
1 tosu

VIH= : — : s
soc w- VNS AN NS

H 1
H
i itscku !
—»} —1oop1 —

tooz

SO wo X X X X X X

' ]
‘—itosbys
il

VOH=
VOL__

CBUSYB

® JUTFINAUETI—RT—RHARA I Y (DIPH="H"L N)LEF)

VIH= 3§
CSB wi— '

e— tooz

}ﬂ,i itSCKLi i tosw
SCK i :
i toonz itSCKH i ,
VIH— — I
SO V|L——\_/i X X X X X X X
: E{—DétDBEBYZ
CBUSYB o

\
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® EBERBRAZAIVT

SPVpp 5y/

DVop e

RESETB, '~ &

DS

i

VIH—

7

AVE A

BRIRARE. BREFILRELLGVES,

KEIRAE ORAI O~ R ASTRNTIZ YT RESETB 8i+12"L"% A ST LT FEW,

® NI—FyvITEA4=IT

CSB
SCK
SI

CBUSYB Yo"~

NCRn
(internal)

BUSYBn
(internal)

XT +- XTB

N

] I

- UuuuUdUL

teup

VOoL— o

VOH—
vOoL—

VOH=
voL— S

RiRfFiLp

FfR

IND—HFy

SERZEP | UtybuEe |

micAV N =7 )
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CBUSYB'™ ’ if
VOoL— i
NCRn YoH= i f

(internal)Vo-—

BUSYBNYoH= N if

(internal) Vo-—
XT - XTB FiRH FHiRELh
1KEE TR aATURMEG K T—FHoh
® JVtyhrAARAZIVYT
RESETB ’\_F [
AtRSTk
XT + XTB FiRH HEiRELp
VDDL ¢ SG
GND
s WIWWANY
A
SPP
KEE B4 IRT—FHth

(ER) A~ PRIy AN LT AbRICAAI TR0 E T,
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® PLAYOTYUFNIZKEBERZ—FEA43VT

PLAY a< K PLAY a<> K
1/\(+H 2/3M(+B
CSB [
SCK
S| I H
L_»: teet {ca2
CBUSYBVYoH— g
VOoL—
NCRn VoH—
(internal) Vo-—
GERD)
BUSYBn VoH—
(internal) Vo-—
SPM 1/2VDD \/\/\I\/\/\/‘_\/\/\I\/\A’\
SPP 1/2VDD (\/\[V\/\/\’_/\/W\/\/\’
IKEE O RS i:l?:/l:ﬁ#ﬁEFXTFl/X%IEq“. B&Eg YRS
avURmE D i ' '

(HFE) BUSYBn O7LL YLV X D FE S (tepr + 7 R ) S0 FE,

® BAEXRMYTRAZILY

STOP a2k

CSB

I E—

SCK

LT
[

Si

1 tces

CBUSYB Vo™~

voL—

VOH—

NCRn

(internal) Vo-—

VOH—
VOoL—

BUSYBN
(internal)

1/2vDD

SPM

1/2VvDD

SPP

B4Ed avUREHS

5

. \/
xzvaMEqﬂ
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@® PLAY a7V RIC&HERMBBERAZIVY

PLAY <R PLAY a<> kK  PLAY av R
2/8/(+B 1/8«(+B 2 /8f(+B
CsB [ ] [
SCK .
sl fil M) [
tes1 tes1
tee2 i _: '
CBUSYB""~ o L
voL— \ j F/ L{/
NCRn Vo4~ \ # | \ /
(internal)"*~ : ' \d/ !
BUSYBnN
(internal)
spp o2 e e e e A
N e I JL—X 2 B

FELREE G

® MUONIaATYKRIZKBREZTHEASZAZIVY

PLAY a<>K MUON a<%>K MUON a<> K PLAY O<>FK PLAY av>KR
2 3(+B 1 A +B 2 5(FH 184FE 2/3AFB
csB L[] [ ] [ 1 [ ] [
SCK I .y
S| F N [ [ [
i 1, tess , tess . tess . tem
ooz ) e e e el
CBUSYB - : ' N L N v
L Y 0 Y 19
NCRn Vo= | | |
(interne?l) voL— \‘—j \m‘/ \ﬂ \»_/ )
BUSYBn
(internal) T
sy oo e T A
1/2vDD
s Ul —
K awokmge ) A BEWAT X BEs
FRLREE %E?ﬁ)\ff@?ﬁ%dﬂtﬁ&J ’
() A mERABEP TO NCR EH5O7L L ~ULEEE]IL, MUON 2~ K& AT 2743 71230 Bk L E

D
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® SLOOP-CLOOP v Y RICk YR LBARE - BBR213I27

PLAY o< R SLOOP v K CLOOP vk
ViH= 2/341B
CSB i PN /
:Q_Dl
SCK
sl [11 I 5

CBUSYB VoH= m

voL— 3 ' \ {

NCRn VoH= \i f ‘ ' '
(internal) Y~ ' '

BUSYBnN
(internal)

SPM — : WWWMMMWWW‘NMWW—

N e A BES X avormmd

TFI/Z"E".‘EEEFJ %PL/Z%‘IEEP—

-t
il

oo RmE

® CVOLaOT Y FRIZELBEZELTHAMZIVY

CVOL a<w kR CVOLavw Kk
1A B 2 \(RE
CSB
SCK
sl M [
: tCB1 . : tC51 '
«— —>
CBUSYB Yo+~ N Do
voL— : f
NCRn Vot N T
(internal) Yo-—
BUSYBn Vo=
(internal) vo-—
e ST AX/ZX:prmEq: R
ORI G av R
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W HeEERER

® RPRIIUTFILAUET—R

CSB. SCK, SI, SO i 12dh, FFa~< R T =D AT PAT—ZAD A HLEITWET,

o< KT —% AN, CSB ¥ 2L~ L% A St SCK D A 17ay 715 BRI T, ST 12 MSB 7
7—ARNTT —H% AJILET, Sl 17 —#1%, SCK ¥ 17 vy 7 IZ[AHIL TLSI NI EIAERL, 8 7L AH D SCK
Wiy Cav N T — AR L, EITSNET,

AT —H At UIREIE, CSB Ui 112 L L~ L& A ), SCK i - A1 7ay 75 5 IZ[FHIL T, SO fif-22 5 H
hanEd,

SCK ¥ -7 a7 ML EY /S FY2 o OFR I, DIPH S AN EVITWET, DIPH Wi 1203 L° L~V DAL
1%, SCK 871y DAL VTP T ST —#78 LSIINEBICEIA EN £9, 72, SCK S -7/ DI Ty
DT SO Wik AT —2 g 52 /1L ET, DIPH S+ H L ~ULOEA 2L, SCK -7y 7 DL Fo T
SLuti 17 —4 7 LS NERICEIA N E T, F/2, SCK i 771y 7O BNy TS0 i - LWAT—X A G 5% )
L%,

CSB Ui &L "L~ ULEEIZL Th, 2V R 7 =D ANXAIHE T, 72721, SCK Ui 12 /A RFILLD FHILZ
VWL AR A TTENTZG AT, SCK M 1-7ay 78O AT "N T A RREMERHY, EF7ea~ K- —4D A%
T2 AZENnHVET, 72, CSB M2 "H’L T AL T T NA LA —T = — R R BRI R 3
ZENTEET,

CSB I+’ LL LD EE SCK 7ayZIZFH#IL TEF v RIVDAT —F AN YT I I&NET, CSB W1~
B H L)L DEX L, AV E —H U RIRBEERVET,

e AXUKRT—RANEAZY . SCK I EYTYEE(DIPH IHF="L"L X JLBF)

csB
sck Lt LtLfLt Lttt

Sl X57X66X55X54X53X62X51XDOX
(MSB) (LSB)

eAXURT—BRANZAIVY . SCKILTYTYIEE(DIPH dimF ="H"L ~NJLEF)

CsB
SI¢ SN B SR S S SR I

Sl X57X56X55X54X53X62X51)(Do)(
(MSB) (LSB)

OAXURT—ARHNBAIUT . SCKILTYT VI EE(DIPH dimF ="L"L N)LEF)

CSB
SCK IR
MSB) (LSB)
SO D7 X D6 x D5 ) D4 t D3 ) D2 % D1 DO e

e AYURT—AMANRAZUY . SCK I EYT YT EIE(DIPH SiiF="H"L N JLB¥)

CSB

SCK T R N s O I S
MSB) (LSB)

SO D7 ¥ D6 X% D5 ) D4 ) D3 % D2 ) D1 DO J—
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ST INA VBT 2= AU~ D A R\ L DRRENER S 1§ 572012, Ffa~ R T —2EF nEh,
2 B AN THEEEEZ L TOET, 2 IANE—RORTEIT T —T v T EHIA TV ET,
WEHEIZ T —T o av  ROHHESRBL TLEEN,

2EASNE—RTIE, a<wr R T —¥&2FnEh 2 mEGE L CAN L, ANSNET 20— B LG8 DI,
BEhER0FET, 1 BBEOT—X AN, 2 B BOT —2 ATJEFCAR—HR R ELT5A.
ERR Wi L0 “H L XA L ET, =7 —03 8L L725A . ERCL < Rk =T —fEREnE9,

PLAY O<>K PLAY a<> K PLAY a<> K PLAY a<>K
11\1+B 1/,34+B 2 /8(+B 2 /3(+B
|

|

csB ]
so I VA
S| |_| tinTe |_| i |—| tinte |'.'|

tess

tos2

CBUSYB oM~
voL—

T

NCRn VoH—
(internal) Vo-—

BUSYBn YoH—
(internal) Yo-—

SPM 1/2VDD \/V\l\/\/\/_\/\/\/\/w

1/2VDD

:

SPP

REE :v>Pﬁ%wzvppﬁ%wszﬁ%w?wﬁ%npX?F‘bx%z@q: BEh SR
av av R

AR RE R VrREH
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® E=HRTEIZTDOLT (AVOL & CVOL MELY)
IZ CVOL+*AVOL KX AMODE D3zt~ R T{TUVVET,

HRIZBEDLORE

CVOL II&F v VD EEE ., AVOL (IF v RNAIFL T %O S EL.
AMODE |37 T ~D AN TFA L % TNENEELET,

Fyr 1

F L RIL2

vl —

Fyr HIL3

Fy L pI4

MIXING

L ___DAGREE
LAVOL Z ks
.| DAC [ GAIN
L N
GAIN
AMP
e T ‘,

AMODE ==~ R®D

L AIGEE !

SPP
SPM

® EFEMAR (WREHLHE)
AT HEOMEIZAEE T HQ-ADPCM 5K, 8bit ARL—k PCM 5K, 8bit /> V=7 PCM F =, 16bit Ak

L —F PCM A D 4 FIEZ WL TWET, LL RIS, FNE N0 ERLET,

F AT

i

HQ- ADPCM

WD 4bit ADPCM ZXB L., AIEY
IIRIZTHZETCETE LS LR E ]
BEIC LA T,

8bit Nonlinear PCM

WO T MTTE 10 By MEYOEE
LLTHATEHATY,

8bit PCM

@ D 8bit PCM FET9,

16bit PCM

B D 16bit PCM 72T,
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@ AEVDERBLEET—IDERAE

ROM OF —Z %, &8 BRIk, 7 AME, & 5 K, fft ROM fIR CHERRS IV UV E T, & 7 & B AR,
ROM DO FF — 25 &M A TT, 1024 7L —RX5DEFHT —HDAX—RTRL R ANy 7T RL R4k
ROM BEREDfE H - RfE 72 E &M 357 — 2 D3SO ET,

FTAMERIZIE, TANAOT =23 IES TV E T,

B EIRICIE, REORIE T — 2 M MS T ET,

FEE ROM FEIRIL., 575 T — X2 &N RINME T D720 DT — KNS TOET, FEE. [HHFE ROM HERE |
DI HZZRIZEW, fHifk ROM 24 H L7551, i ROM fEIk T H0 EH A,

ROM 7 —ZDAIERIE, BEHY — &2 AW TITWET,

ROM T—4#&RK
0x00000 ——
= e
64Kbit [EE
0x01FFF ( it EE)
0x02000 72 MBS
0x0206F
0x02070
BRI
max: 0x7FEBF
#RE&E ROM 4B

ROM T—2D1ERLIZIKTE
max: 0x7FEBF

Ox7FECO

SR T LRI A

max: Ox7FFFF

@ FBEREEATURE

HARMIZ. ARVABEEY TV Z R mA T RIEFELET, 20OBBRRE TIORLET, 72770, Wk
ROM HEREZfE L QU WA O B4R/ T,

1.024 x (AEZE=—64) (kbit)
BN = : : (%)
YT RER (KH2) X EvhR

STV B 16kHz, HQ-ADPCM 7 aCE L7234, #9 80 FP O FARER L7200 &9,

1.024 x (4096—64) (kbit)
BARE = =80 ()
16(kHz) x 3.2(bit)(F1)
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® #R&E ROM #Ae

it ROM HERELIT, B 7L — A% ML TR A TR HHEAE T, fifE ROM HEREZME LT, LI Foohe
BET AL TEET,

o EFEARA (EEEFT RO ERIEIL, HEHIR, ATVARICOMEIFLET,)
o MEFHR AMKEE (20msec~1,024msec)

TREE ROM HEREAI 9524 T, BT ROM DAFIRELZRINHHTH2E0 kTS, LLTFIC, R
ROM HEREZE L 723545 ROM #2250 LE9,

#ms% ROM HEezERALIZEEDIL—XH)

SL-z1 | SEOXR&IE { wn <
JL—x2 | SAOXRKME X W Xf-‘,»o

JL—X3 BAEOXKIE X Bh Xﬁ;

JL—X4 HBOXRIF X 58] X‘G“c;"o

SL—x5 | SBOXSIE Xﬁﬁh XWQX i X PGS X Fﬁ Xwo

ROM [ZZ#iL 1-15& ROM T—2 D4l

TRLR
BEEE

SHOXKIE

i M

TY, A

DRZIE
e fRE
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® =SFIUTHHE

FIFFIZ 4 T FNVOIF T T BITHIZENTEET, T2, KT v bt ML CTEHER D FADR, PLAY,
STOP., CVOL Z#5E CXF7,

o IXIUTEEDWIB T IR A E A
XU LETE AROFHE L 7T T RIS AN T, HO LD I T T EIEITIEN D)o T
WA AL, CVOL, 2w R CETF v RO FEOREIZIT> T RSV,

o Bt Y TR DI T T
BB TV T AR ERIC AT v RV EREITHZ T TEERA,
BINSNT=Y TV T B BEEUSN DY TV TR B TT v o RNV B R EAT 7o A%, B ASZY
ELHAEINTZOLETOTEEL TSN,
Rip otV o TV TR B EIx Y 7T AR AT REAR B W 2 UL F IR LE T,
8.0kHz, 16.0kHz, 32.0kHz --- (1 #¥)
12.0kHz, 24.0kHz, 48kHz -+ (2 #f)
6.4kHz, 12.8kHz, 25.6kHz -+ (3 #f)

AT, o PV Z RN B2 A P o 7 R B e A LT A R U,

fs=16.0kHz fs=16.0kHz (&%, fs=12.8kHz LLTHEE)

Frotl 1 — NN\

| fs=25.6kHz

FroIL 2 NANNNANNNANNNNNANA—

1 Fxrxvl, 2 BRFEAERIGE Y I T R FASE G E

HFroRILTEESNTWVEITNIL,

fs=16.0kHz E¥ICEEShD, |
R I R AVAVAVAVAVAN

[ fs=25.6kHz (B%h)
FroARIL 2 | A N N N N AN

FroRIL 18T

2 MMF RN TRIGEY TV T RS B AESE T SE
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@ XRE—HiHFa—brHEE
AL — Ak S BEI L. SPP/SPM 5 -3 =—h& SPP/SPM i 1-& GND Rl a— ekt 3 26E T,
AMODE a2~ RIZEAAE —HE—R TONRT =7 o7 B b HEEAZ AL . AMODE 2~ RIZEHAE —HE—F
RO —H TRRHEEEZ S TLET,

AMODE \ I \ AMODE AMODE |
U7 IVI/F PUP spkr_mode PLAY spkr_mode PDWN PUP spkr_mode
powerup ﬁ \ I \ powerdown powerup [y

SPVDD : ' :
T T
SPP i1 ! 'W]ﬂl I '
SPGND / \ /
...... 1
1 1 1
SPVDD ! ' '
1 1 I
SPM i1 Hiz dWU‘ ! !
o )
SPG¥—— R |
' i
\ |
;[j('ﬁg analog powerdown ! analog powerup analog powerdown analog powerup
= speaker powerdown A speaker powerup speaker powerdown speaker powerup
| I

—_—
—TTTY T T T T T

DVDD | i
ERR 7 :
1< > —>
; va—MRHHERE “a—MRiE
B e Bk BE

gt {2 a— b7 — kR HEEREEh VL ]

Ta—MEMFHL, AL =07 7 1 (SPP/SPM) A5 FIIZ OFF L, ERR 87220 "H & H /1L Ta—hx=TF—%
EE R~ L ET,
T —RARE, RDSTAT a2~ R CI—NEREZMHBL, FEE2K TS T, AMODE <> R CAE—HE—R /T —
B ERTELTFEW, £0% ERCL 2~ R TCT7—%27)7 LT F&EU,
HEHAESELHEIL. AMODE < R TCAE—AF—RK XU =77 PLAY I~ K& AJITAHILTREEICZRDE
7
L22L, GND DT a— e VCWAEEITIE, FEVCRA T OEMEZ FEITLIERFICYH | A — B 7 7 b1 % Rl )
\Z OFF L. ERR 55 23"H? L2207,
@O AMODE /U —Z 7 #ICHE AMODE 2~ U RICKAAE = —R XU =T w7 LI=H
@ =T7—E%. AMODE 2~ K CAL —HE—R /U =& 2442 ERCL 2~ K& A LT-HF

AMODE § AMODE
‘:/U T I)VIF ] EE:TAE spkr_mode g spkr_mode
v rea powerdown [} powerup fi
1

| 1 1
SPVDD ' ! | !
H 1
1 1
SPP i ; 1 ! |
i §- SPGND ) \ | ! /
...... \ T | 4
1 1
SPVDD ' i ! i
| v ' T
SPM it G HiZ | ! i HiZ —
N————— T
...... | R [ 1
[ 4 oot ! | !
0
: 1 1 : 1
U I I
RIS analog powerdown y analog powerup analog powerup : analog powerdown analog powerup
’U( H& speaker powerdown speaker powerup A speaker powerdown 1 speaker powerdown ) speaker powerup
! 1
I 1 I 1
Ly T
ERRU: - ; ! ! ! !
| y T ! 1
’ 1 1
| [ 1 ! I
1 <¢ > ! >
S N - ™, 4% L
i S MG H R e ' UH— MR RE
) " B BTN
KRR EUN(E NS

Ui - a— T — AR OB T o — ]
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® v UF—E

Ba< R, 1 73 M8bit) AL THEL S TV 9, AMODE, AVOL, FAD, FADR, PLAY, MUON, CVOL, SAFE
a<wlRiE. 2 SART 1 DOa<wrRERDET, SL#H DRV a~< U RIZAN LN T TFEN, £a<2 Rk CBUSYB
PHOIRRET AT L T FE,

avURk% | D7 D6 D5 D4 D3 D2 D1 DO B
IND—Er9oth @ LS| #av U R HIREE

PUP 0 0 0 0 0 0 0 WCM | ABITLET . avUR2EARE—RER
OXURTERELES,

THRIEBHEITUNTY,

0 0 0 0 0 1 HPF1 | HPFO | 7, R > )
AMODE ND)—TFyTE—K, 705 A HER
#EELET,
DAG1 | DA AIGT | Al DAEN PEN | POP s
0 G GO | AIGT | AIGO S P | HPF omEERIRLET.
0 0 0 0 1 0 0 0 7FHOgIxL U5 ESNBEERTEaATY
AVOL RFTCF .2/ (FEDT—HTEEZHREL
— | — | AV5 | AV4 | AV3 AV2 AV1 | AVO | g4
FAD 0 0 1 1 0 0 AMODE av > KRIZTRE—HT7UTEH
0 0 FAD3 FAD2 FAD1 FADO BOIJz—F/UBEERELET .
OV RFRAREENS/NT—HF U IREEAN
PDWN 1 -
0 | 0 o 10 0 0 O |maLET.
S ! 1 LC co FO | P8 | maoL—xireavukcd,
FADR e s
F7 | F6 | F5 | F4 | F3 F2 F1 Fo | CHBISHEERRETT,
0 1 0 0 C1 Co F9 F8 | B&ER4—FaTURTT .2 A(FEDT
PLAY —ATIL—RBESEEELET,
F7 | F6 F5 F4 F3 F2 F1 FO | CH&IzisErIBETY .

IL—XIEEHLBERS—LITYURT
9, FADRavURIZEBTIL—RIEER.
START 0 1 0 1 CH3 CH2 CH1 CHO | FYoRILOEFBERSI—EFIZERAL
9, PLAY v RIZTHA#%., Ko<y
FCRIZL—XEBETRETY,

BEXMYTATURTY,

STOP 0 1 1 0 CH3 CH2 CH1 CHO CH &= i T 8T
0 1 1 1 CH3 CH2 CH1 CHO | &#BBFHAQYURTY,
MUON 2NAFEDT—HTEEDRIEHEL
M7 M6 M5 M4 M3 M2 M1 MO *9,CH BIZIEERHETY .
BURLBAEE—FEERETHSIYURT
SLOOP 1 0 0 0 CH3 CH2 CH1 CHO | 9. BEERICHEMERYET,
CH EIZ$EEMRETT ,
BURLBAE—FE#IKRTSIIURT
9, STOP av U FZAALEBEIZIF,
CLOOP 1 0 0 1 CHS3 CH2 CH1 CHO | #YsRLBE4AE—FIZEEMIcERiREnE
?—0
CH EIZ$EEMRETT .
1 0 1 0 CH3 CH2 CH1 | CHo | BEREIYURTT .2/ \(+EDT—4
CVOL TEEFBELET . CHEIZIEERIRET
— — — CV4 | CV3 CVv2 CV1 CVO | .
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AF—RRAVYTI)—RFaARURTT &
RDSTAT 1 0 1 1 0 0 0 ERR | CH @Oav RRERVIT—ILE—TH%
BERBEE AT OTURTY,

RATF—RAH AT URTT, £ CHDavY

OUTSTAT 1 1 0 0 0 BUSY/NCR | C1 Co URIKEEZE STATUS inFm ot 950
YURTY,
1 1 0 1 0 0 0 0 71_”/"'_'_7%;%:'7:/':-63_0 %5@%
SAFE EREEE. RERERE. RUE=S

™2 | TM1 TMO | TSD1 | TSDO BLD2 BLD1 | BLDO | BfEZ#ERELET,

Tx—LE—DHEREIER ., T5—MRY

ERCL 1 1 1 1 1 1 1 1 BT URTT,
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® 7R HERESREA

1.PUPO<T >k

-command o] ool o] o] o] o|wem]

PUP 2= RIZLD/ T —F T R BB~ U RN E~ B TLE T,

LSI 2380 —Z 0 ARBEDERIL PUP I~ RLOYZIT AT FEAD T DI~ FEATILIEE AT, Z0a< R
RSN ET,

INT = RREEIRDAAEITLA T D 3 0T,
1) El AR
2) RESETB A /i

3) RNU—Frra<w R NS, CBUSYB 23 7H?L L L7~ 7=

CSB I
SCK
H tpup
Si
CBUSYB
T - XTB SRS L o T
IR RE INT—H o th X%}Efin'Jt‘yFMEEqJX v RiFHE

WCM By hNIa< R E T —40 2 AT T—REZRELET, 1" AT, ZNLEOa~ R EONT —2 A
INT 2 BATTE—RERD, —HLT=HGEOHRF IV ET,

WCM 2 BAHNE-F
0 | &L (RHAE)
1 aY

Xl —ZH AT PUP o~ R ANBICEEREELET, RIBLETICa~<  FE AL THZE DO~ R T4
HRENFET, 72720, RESETB i 12L& AT LT S I E DI =S T U RBEE D E T,

FGAY A —HHINE PUP o< R TIINRNU—T w7 LER A, AMODE 2= RIZTRU—T w7 LET,
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2.AMODE a< Y F

-command 0 0 0 0 0 1 HPF1 | HPFO | 1 /\/+H
0 DAG1 | DAGO | AIG1 | AIGO | DAEN | SPEN POP 2 /\(+H

AMODE 2~ RIZEY, 7 a7 EoiEsR €11\ E7,

TIasEoRU =Ty h  REEEETHEEE LT T I ul e U —2 L%, BHE . AMODE <K
IZTRT =T w7 ZHTLTZEN,
BRENRITTREOEBYTT,

KEEIT. Uy MERR% & OV, PUP 2~ R A A1 LS ET,
3%  AMODE AL¥Ef(CBUSYB="L")I%, STOP =~ RIZ A LR T FEWY,

PDWN <> R AR, %43 AMODE 2~ R T7Fal iz /U —Z 7 LTLIEEN,

HPF1,HPFO % HPF Oy b A7 AR B AR ELET,

HPF1 | HPFO huh AR
0 0 72 (#HAfE)
0 1 200Hz
1 0 | 300Hz
1 1 400Hz

POP |78y 7" /AR ROF WAk ELET,

L OBE . DAEN 237178F, LINE H /71355 35ms [T DGND L ~Lss SG LUzt B XU —7 o7k
HEIZZ20E 4, DAEN 2307, LINE H /71349 110ms % T SG L L5 DGND L ~UIZSEE F30, RT—H
RREIZZ20FE9,

AHYDOEE . DAEN 73178 LINE H /1349 90ms [i] T DGND L ~ULb SG L~ULICAES BN R0 —T o7 4k
REIC720E9, DAEN 23°07EE, LINE H/713%9 140ms BT SG L~UL75 DGND L~ B Tz, RU—Z7
BN A S

POP Ry T/ A X% E
0 L (WHE)
1 HY
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A =BT TR — T Sl
FEE :POP B 1707, DAEN;SPEN bt h207—"1

AMODE v K AMODE v K
1 /318 2 /\1/+B

csB ] |

SCK

sl M gk

1 1 tpupa
; fosn

CBUSYB VoH= o ol i

voL— 4 - 4

NCR 1= S

(internal)

BUSYB Vor—

(internal) Yo~
1/2DVDD

LINE ) ., : e

(internal) : 1/2SPVDD

SPM 2

1/2SPVDD

SPP GND ! (

R :vppﬁ&szvypﬁm:)(:ww@:px S R
v R

TALT TN =T T (R 7 IAXT DY)
%Qﬁ’fﬁ : POP E‘y]\”ln\ DAEN E“y}\non_)”lna%“: (SPEN t\“y}\:’aon)

AMODE av K AMODE av K
1/84+B 2 /8(+B

csB | |

SCK
sl [ L J1]
L—NI teat ' trupa2 '
CBUSYB VoH— N ' :
CARS 1 SR 4
NCR VOH— I i
(internal) Yo~ J -\*
BUSYB Vo= K R
(internal) Yo~ J
1/2DVDD
SPP GND
(LINE Hi77)

hae zvaﬁ%%:vpﬁﬁ%ﬂzxrﬁvj/{fﬁ%EP R
avokmEs — a2 RREs ;
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TALT T NRD =T 9T (R T JAZRFTR L) bf
%&hﬁg{ﬁ . POP E‘y]\”o,a\ DAEN [:\“yl\”osa_yalnﬁgj‘: (SPEN t\“y}\:’aon)

AMODE v VR AMODE <>k
1/34+B 2/1\1+B

csB | |
sck UMY i
sI I 11

1 tees ' teupas

CBUSYB Yo+~ 'I: : '\ j‘

voL—

NoRT—
LS

(internal)

BUSYB VoH~—

voL—

(internal)
f 1/2DVDD

SPP GND
(LINE Hi77)

1KEE zvpﬁﬁﬁw:vpﬁﬁ%qﬂ v R X:?‘/Pf#%qﬂ
av KRBt

A= BT TR — T
FEE : POP B 1707, DAEN;SPEN bt R 17—707

AMODE=ZYYF  AMODEav K
LA = 234+H

csB | |
SCK . umﬂﬂjmm

Sl [ [
ttess tpoa1
CBUSYB VoH= T : i
voL— X i R
NCR VoH—
(internal) Vo-— !
BUSYB VoH= N i i
(internal) vo-— ' h ]
1/2DVDD :
LINE 77 : : l\ GND
E 1/2SPVDD
SPM ; tiz
1/2SPVDD
SPP GND

HAE :wﬁﬁ%%}(zvppﬁ%q:)(:vwmw IR S
S RIS
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TALT T IRT—=ZT o Ry T JAZHR K DY) b
%&hﬁg{ﬁ : POP [f\‘)]‘”l”\ DAEN [:\“yi\”lsa_p’onﬁgj‘: (SPEN t\‘y}\:’aon)

AMODE <K AMODE a< K
1/3/+E 2 /8/+B

csB | [ |
sck (I ki
sl M M

:. > : toat : tpoaz
b

F¥)
1

CBUSYB VoH~—

VoL—

(internal) ¥°-—

g 3
NCR VoH— ‘? ? '\
3 3

BUSYB VoH—
(internal) Yo~

1/2DVDD

SPP
(LINE {{/7)

GND

e v RS I:lvylfﬁ#%%wﬁyj/%x“ﬂ%¢ v RS
avoRnEh — adURpEs i

TALT TR —E T (R T J AR K2 L) B
g&ﬁg,{ﬁ : POP E‘y]\non\ DAEN E‘y}\nl”_yaona# (SPEN t“‘y}‘:”o”)

AMODEawZ>F  AMODEIZwuR

1 3+ 2 1\4FE
CcsB ] |
sck A
S| I L
iy fom i troas H
CBUSYB Vor™= A ; :
voL— x4 -\ I
NCR VOH— E i i _\
(internal) Yo~ e
BUSYB VoH— E : X
(internal) Yo~ :
1/2DVDD
SPP oo
(LINE {1 47)
R EE TR SeURERe ) avURmER  YavoRgEs
avormEn — ,
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DAGL,0 IZNES DAC E 507 A 2R ELET, AIGL0 IX AIN S0 bDT7 Fal g 507X A 2% ELET,
DAG1,0 & AIGL,0 XA —H T v 7 O A% T,

DAG1 | DAGO BE

0 0 AH1 OFF

0 1 A 71 ON(-6dB)

1 0 A 71 ON(0dB) (##A1iE)

1 1 A 71 ON(0dB) (R EZ£1E)
AlG1 | AIGO B

0 0 AJ1 OFF (#)8318)

A 71 ON(-6dB)

1
0 A 71 ON(0dB)
1

A 71 ON(0dB) (FxEZ1F)

KAIN Vi ~D7 1l AL, AMODE 2~ F A1# . CBUSYB="H"|Z72> THH{T->T FEUY,

DAEN X DAC #D /T —T o7 R ONU—X o Al#llE iR ELET,

DAEN

DAC &K EE

0

INT =579 VIREE (FHAE)

1

NI —=T v TIREE

SPEN [ AL —HEDINT—TF v FRUNIT—EH UHIHEHZRELET,
SPEN="0"E. SPPifFIxS 4 vHHhEHY ET,

SPEN

AE—DEDIKEE

0 INT =57y VIREE (M) HA1B)

1 R =7 v TIREE

DAEN, SPEN,

POP 1§ 5 &7 a /o %t ix

DAEN | SPEN | POP E—K iKRE
0 0 0 AE—HHE A | RO —F9 (FIERE)
LINE tH S8 INT—EHU (R T /4 ARt %E#L)
0 0 ; AE—hH AR | NT—F D
LINE H H B INT—=E 2 (RyT /A XREHY)
— 1 — | AE—HH A DAC/IAE—H \J—FvT
1 0 0 |LINEHA DAC =7y F (RyF /4 XxtELL)
1 0 1 LINE 55 DAC I\ —7vF (RyT /4 XxtEHY)

IS0 —F 7 iR e

AMODE o< RIZEH T —H 7 D2 s IRBEZ UL FIRLE T,

=24 .

spAD -
Voor/Vbpr DGND
SG DGND

SPM HiZ
SPP SPGND
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3.AVOLav Uk

*command

0

0

0

0

1

0

0

0

0

0

AV5

AV4

AV3

AV2

AV1

AVO

1/8(+B
2/8\(+H

AVOL 2= RIZAE— BT 7 DE & TELFT, NCR (EBDREEICEHR AT A HETT,
BEEIT. TEOIIT, 50 BEEOFREMNAIFETT, PUP <R A, AMODE =i~ R A S BRI, S EIZ0IH

{t.(0dB) S E T,

AV5-0 EE8 AV5-0 B8
3F +12dB 1F -8.0
3E +11.5 1E -9.0
3D +11.0 1D -10.0
3C +10.5 1C -11.0
3B +10.0 1B -12.0
3A +9.5 1A -13.0
39 +9.0 19 -14.0
38 +8.5 18 -16.0
37 +8.0 17 -18.0
36 +7.5 16 -20.0
35 +7.0 15 -22.0
34 +6.5 14 -24.0
33 +6.0 11 -26.0
32 +5.5 12 -28.0
31 +5.0 11 -30.0
30 +4.5 10 -32.0
2F +4.0 OF -34.0
2E +3.5 OE OFF
2D +3.0 0D OFF
2C +2.5 0C OFF
2B +2.0 0B OFF
2A +1.5 0A OFF
29 +1.0 09 OFF
28 +0.5 08 OFF
27 +0.0 (4 8A1E) 07 OFF
26 -1.0 06 OFF
25 2.0 05 OFF
24 -3.0 04 OFF
23 -4.0 03 OFF
22 -5.0 00 OFF
21 -6.0 01 OFF
20 7.0 00 OFF
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4.FAD OV F

*command 0|0 |0]0O0 1 1 0 0 1/,\(+B
0 0 0| 0 | FAD3 FAD 2 FAD1 | FADO | 2/Nf+H

FAD 2~ K3 A —TT7 v 7P DT7 2—R AL DAT PR EHR ELET,

ATy 7 REIE, TROLIIZ, 16 BEEORENAIEETT, Uy MERREZE OPIHEIZ, 298us IR ESILTWVET,
PUP =i~ R AR, i EEIZHIHIE (298us) SAVET,

AMODE a2~ RIZEB 7 Fal U —7 v 7 ORNCEREL T FEV,

FAD3-0 | ATy BERE(us)
442
422
401
381
360
340
319
298 (M HA1E)
278
257
237
216
195
175
154
134

o= |NVw|hlOM|o|(N[w|o|>|T|IO|O(mM|m

36/72



SEZXFT/05-%Ratt FIDL22Q553-07
ML22Q553-NNN/ML22Q553-xxx

5 PDWN w2k

-command o] o] 1] o]o]o] o] o]

PDWN =< RIZEYa<w FIFIREEN O RNT — X DU REE~BITLE T, 7L, SR E IS ET D
T, NU—=T T RICHMR EDLECTT, o, BAEREBICHAL AT ES L0 ET,

N =R ARRBITBATUT % BB, iFAEZFBAL 72V 551X PUP 2w AMODE =2~ R4
A% PLAY o= RE AL TIEE N,

cSB | I

SCK
Sl [ ]

CBUSYB

NCR
(internal)

BUSYB
(internal)

XT - XTB RiRH N FERELES

KaE B X:wpmz@qﬂ SR —Ay

PDWN 2~ R AT, < R ORIEAZIZ1ELE T, L ¥ =l —Z1X, PDWN 2~v R AT, a~v2
RALFRRF R 238 € BER = IELE T, 2O, A — B 77D SPM 1%, Ry 7 JA X% L4579 Hi-Z 1k
LR ES,

Uty b A RETIIREE e OV — 20 iR e
FH IR Ll FIORLET,

Yrn=24 e

5 T R

VopL/Vbbr DGND
SG DGND
SPM HiZ
SPP SPGND
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6. FADRa<Z > K

-command 0 0 1 1 C1 CO0 F9 F8 1/,\(+B
F7 F6 F5 F4 F3 F2 F1 FO 2 \(+H

FADR 2= RIIHAETL —XBEAvRNTT, BETLHT Y 2N ETL—XDHKEEZITVET, FADR <K
I35 F ¥ RIVEBICRIETEETN, BETF v RV FEIERZ FADR 2~ REANTTEEE A 54 F v o RILD
NCR 5 23HL ~LDIFIZ A FTATRE T,

BT v FNVDOEETL —RFEH ., START 2~ RIZIDFHAZBBI T T,

AT 27— (F9—F0) 1375757 — 2% 4&4M9 %5 ROM Z/ERFRICHE TEET O T, ROM ZERLIZHH 3%
EL-T7L—RZREL TR,

T ¥ RIVERTE STV
Cl Co F L I
0 0 T FI0
0 1 Fyo 11
1 0 F¥L I 2
1 1 F¥ R 3

PLFIC 0 F v RV CTHATHTL — A% (F9-FO)=02H [T E T DB A DAAI TR LET,

FADR avw> KR FADR <K
1/1\(+8B 2 /\1(+H

cs8 [ 1T
SCK NI, U
s [1 [

CBUSYB

NCR
(internal)

BUSYB
(internal)

IRAEE IR O RS =EaMN Y 1
avorpEEs 4 avbrmEs —1

LLL
i
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7.PLAY <V F

-command 0 1 0 0 C1 CO0 F9 F8 1/,\(+B
F7 F6 F5 F4 F3 F2 F1 FO 2 \(+H

PLAY <= RIZINT7L—XBELCTHAELET, %% T v R/ D NCR 50N "H L ~ULOEHI AT A[HET

‘j_o
FAETHIZL—X(FI—FO) 1T H T — X LT 25 ROM ZERIFICIEETEET O T, ROM ZERRL- BRI

ELT-7L— R ELT RSV,
PLFIZ7 0 —A(F9-F0)=01H % 4T 555 DAAI T HRLET,

PLAY <K PLAY a<> K
1/1\/+H 2 /31+B

csB | |
sck 1M ULy
sl [ - I

CBUSYB

NCR
(internal)

BUSYB
(internal)

SPM 1/2VDD \/\/\/\/\/\/_\/\/\[\/\N
SPP 1/2VDD MAMIV\M

B O A ) A Bad SRS
av U REh ' '

LLL

&

PLAY 2= FD 1| SAMEBRANESNDE, < RUEIRE AT PLAY 2~ KD 2 NANE DO ANFFLIRFEL
R0FET, PLAY 2w RO 2 AAARANRANESNAE, 2  FAHEEMZ R CHAE T 7L — XD T RLAFEHE ROM
NHpE A LEMGLET, Z0%, BABMESHIGSIL, FEESILZ ROM 7TRUVAETHAZITV, BEIMIZH A
ERETLET,

NCR E51Z. TRUVAEH PO L L~ L L0 TRU ZEHE K T UFAERBBESNAE"H L~ LT ET,
YT v RO NCRAG W H LI b e IRICHAET A7 — XD PLAY 2R ANEZ T ET,

BUSYB 1513, 7TRLRAEHE D HATOML L ~LER)  BANKR T THL°HL~L e E1, BUSYB 13
LY, BAEER CHHI LMD LN TEET,

F Y RV E S
Cl Co F ¥R
0 0 T I 0
0 1 Frr 1
1 0 Fr I 2
1 1 Ty I3
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EHEBEERO PLAY 39 FAASLIVF 12200\ T

1OOT7 L —AFABITEGL TROTZ L — R HBAETHHED PLAY a~ U RANZAI T HRLET,

PLAY a<> KR PLAY a<>F PLAY a<okR
2348 14 2/3(ME
CSB [ 1 [
SCK LTITARIY L,
sl fil [ [1
CBUSYB | ]
NCR L]
(internal)
BUSYB
(internal) '
som =2t et oo

SPP MR : WWNWWNMWWMNMMWWNWMWMW

REE e JL—X 2 @4
FRLREE T

FROIC, HEEHEAETIH AL, ST v RO NCR 23H LU 72> TG 10 ms PAN(tem)IZIRO 7 L
— XD PLAY 2~ REANLTEED, 2RI, B 7L —XEFAK T#H, IR0 7L —XBEAERBAS L,
HAZ7L —AMNCESE NEASNLZ LT — A0 Ek AN TEET,
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8. STARTaZ Yk

-command l o] 1] o] 1 [cH3|cH2]CH1] CHo |

START 22~ KRi%, F¥ VU RIVEHAY —ba~ R T1, START 2~ K& A S 2012 FADR 2~ R CHA 9
H7L—RXEHTELET, CHO~3 OE YRR IICTAZETHIGLETF v f V2 HALET, #4F ¥ o XD
NCR 18 523H”L LD A ST RIRET T,

LRI, TR0 0 EF ¥ 20 1 ZRIICHEASEAGE DI TE2RLET,

T RIVERE L
Frr IV
CHO “IFRETF v L 0 A
CH1 “IFRETFvroL 1 BEA
CH2 “IFEETT v R 2 A
CH3 “IFEETT v R 3 A

F ¥ L E (CHO-CH3) 1. T WO F v 2 a8 E L TTFE,
BEET (2T0)ITAHLRNTIIEEN,

START avw >k
CSB
SCK
S| [T
tc2
CBUSYB
NCRO
(internal)
NCR1
(internal)
BUSYBO
(internal)
BUSYBH1
(internal)
SPP H —
avwok FELXR EESS
7N iy EHh B4 Hierh
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EHEREERO START a9 RFAASIIVF 1220\ T

125D T7 L —AFAERICHEBL TIROTZL —REFAETIHEHAED START 2~ RANZAILTHERLET,

START vk START <R

csB L [ 1|
sck T MM W
st UL T

CBUSYB |

NCR
(internal)

BUSYB
(internal)

SPM L : WWWNWWWWWWWWW
spp 22 ol oA i

il e X , TU— A e {7 —x 2w

TR AEE

EMOI N, E#E AT HE A, M T v LD NCR 3 H L L2725 CnE 10 ms LN (tem)IZIRD 7L
—ZAD START 2~ FEANLTLIEEN, ZHUZED, BIOT7L—XFAK T4, 3<ITRO 7L — X AN
o, HAEZL =AM ESE R ASNDZ L 7L — XDk AN TEET,
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9.STOP <> F

-command l o] 1] 1] o |cH3|cH2] CH1] cHo |

STOP =~ RIZdh, BAEXEIELET, Frr RVEICHRETETT, CHO~3 O YR 112528 T LT~
FX L RNVOBFAEEEILELET, 2 TOF v RLOEFARLIR A= IETHE T4 1T Vs 12720,
NCR,BUSYB 1§ ZI"H &720E T,

STOP == RIIFHAEEET D NCR OMRIEIZEIRZeKATI DB ATREAE) T M, FIEEDT~V L RAZ— L RERH] S
VBT,

7E. AMODE i~ RALEE 1 (NCR="L") (% STOP =1~ K% A JJL7RW T FELY,
STOP =~ N AJ1#4 1%, BUSYB 1§ B2V H I D F 2R L Thbh, IROa~v 2 RE AL TLIESNY,

STOP a< Kk
csB | ]
e S 111
Sl |_| :
CBUSYB ||
(int’:gzl) ——  fsx 29cycle
BUSYB i
(internal) i
SPM v\/\/\/\/\/_\/\/\/\j\/\,\}\/\/\/ 1/2VDD
SPP i 1 1/2VDD

KEE B4 flzvyr:migqux OV UR G

F X ARNVERTE A
Fyrr IV
CHO “HRETTF v L 0 ZfF 1k
CH1 “IFRETT v 1 R
CH2 “IFEETF v L 2 fE R
CH3 “IFEETF v L 3 fE R

F ¥ 2L E (CHO-CH3) 1. T WO F v 2 a8 EL T T,
BEET (2T0)ITA LN TIIEEN,

STOP 2= RIFHEE DT v R/ RIRHEE P HE T,
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10. MUON a7 > F

*command 0 1 1 1 CH3 | CH2 | CH1 | CHO | 1 /8«4FH
M7 M6 M5 M4 M3 M2 M1 MO 2 \(+H

MUON 2~ RIZHAETSH 2 DOT7L—AOMICHEEFZ4F AT 52N TEET, MUON 2v 2 RiE, 84T v =
JLD NCR 1 53 "H’L -~V DIFIZ A S FTRETT,

a~v R AN, EEREOREZITVET, TYor RNVEICHEEREETT, MUON 2~ RIFEEOTF v x
NERIFFEE FTRE T, CHO~3 OE Y N 1ICT A ETHIG LT ¥y RV O EEEZHAELET,

o< RO LOOP F4: (SLOOP =t~ R) X HsEFH A,

F X RIVERTE T
Fyrr IV
CHO “IFRETT ¥ 3L 0 (ISR A
CH1 “IHRETT v b ISR A
CH2 “IHRE CTTF v L 2 [THEE A
CH3 “IHETT v L 3 ISR A

F ¥ L E (CHO-CH3) 1. T WO F v 2 a8 EL T T,
BEET (2T0)ITA LN TIIEEN,

M DORE (M7—MO0) 1% 4ms [EIFE T 20ms— 1,024ms @ 252 AT CRENATHETT,
MR ORERIT T O ER0ES,

72770, BEF O ES(M7—MO0) 1Z 04h PL EIZEREL TLEEWY,

tmu=(27%(M7)+26x (MB)+25x (M5)+24x (M4)+23x (M3)+22x (M2)+2"x(M1)+2°%x(MO)+1)x4ms

LA FIZZ L —R(F7-F0)=01h O#E0 KU FAEMIZ, 20ms DEFZHFHE AT LG EOFAIL T 2R LET,

PLAY o<k MUON <> F MUON v K PLAY O<>F PLAY Ov2R
2/8(+B 1/8/(+H 2/81+H 1/84+H 2N/ +H
CcsB [ [ [
SCK LA P 111
S| fi [ I I fi
CBUSYB | L L
NCR L] L]
(internal) :
BUSYB
(internal)

SPM 112000 WV’WWWMWMM\I\WWWW . J\/\/bw
spp 2 : - vWWWNMWNl\M/WMN’WMWV ; \f\]\ﬁm

®ae awokmes ) A —— EEEAG Yy ) BED
7L AR — BERTHLRE -/ éﬁ%’&?ﬁ)\%@?ﬁ%ﬁ%J
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PLAY a~v R AN%, 7L—X | OT RUREBNK T UFAZR LT 5L, CBUSYB, NCR 1553 H L~ /L
720E T, 20D CBUSYB 12 5 D"H’ L ~UL~DZEA% . MUON < F&Z AL ET, MUON 2= R A%, 7L —
1 OFAEETTEHETNCREFITLL~ULERY, 7L —X 1 OFAK TRHLIREEL RV ET,

TL—X 1 OFENE T T 58, BMEFLEDNBASIIUNCR G BT "H L U0 ET, %4 F v /LD NCRE
BOH L~ ~DOE N FE, 7L—X | ZFAT 572012, PLAY 2~ R2 A HLET,

PLAY w2 F A% . NCREEIZH UL L ~ULERY SR TORBIREELVET,

MEEHAENKTL, 7L—X 1| OFAZBEET5E. NCR E52837H L ~ULIZRD RO PLAY 2~ RE-E
MUON 2~ RO AP RIREZRIREEL 2D E T,

BUSYB (G 51, —HEOFAENE T THET, L’LLER0ET,
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11.SLOOP < v

-command | 1] o] o] o |cH3|cH2] cH1] cHo |

SLOOP A~ FIZID#DIRL AT —FERELET, Fro RV A T AHE TS, SLOOP A~ I DT
¥ ANV FRHRE ATHE T, CHO~3 OB v I HZETHRIGLIETF v RV AL AL T, 74 T v
¥ F LD NCRAE BHVH L~ L ORI A ST ATRE T,

T RIVERE L
Frr IV
CHO “IHRETT v L 0 2L A
CH1 “IHRETT v b 1 280K FA

CH2 CIFRETF v R 2 Z IR U A

CH3 CIFRETF v R 3 AR LA
T RV E (CHO-CH3) 1E, T WD F ¥ RV EFREL T RS,
BEET(ETO)ICASLRNTIIEE N,

— . BIRLUFAT—RERTETHECLOOP 2= R CTRVIKLUFAEDHR EEMIRTHET, HDV I, STOP 2+
VRTHAANY TEELETHVIRUFALET, Fo, MEMIELHEA L7 —XDEE1T, RET7L — X&)

LHAELET,
LATFIZ, SLOOP v R ANJREDZAIL 7 H R LET,
PLAY <R SLOOP a<v K CLOOP vk
css MR/ 1
SCK
sI M Mm___Ti |
CBUSYB j
NCR f
(internal) ;
BUSYB < > : :
(internal) : '
SPP 1/2VvDD
IS awokige K, X BER Yy K Y Y BER [ avorsme
TRLRA & eh —/ Q9L RmIE J \—:I?DF‘&MEEP

SLOOP O FAAEEFEIZDOLNT

SLOOP <Rk, BAEBETOAREZIE/2DET, PLAY 2 RATI#E, %4 T v /LD NCR 23"H L~ L
725TH5 10 ms LA (tem)iZ SLOOP =2 Ra AJJL T REVY, ZAUZEY, SLOOP 2~ RAVE LR | #0IKL
EEITOET, BIERLHEAET R EIN TWOSM NCR 513, "L~ e Ed,
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12.CLOOP a<v > F

-command | 1] o] o] 1 [cH3|cH2] cH1] cHO ]

CLOOP = RIZED, 0L AT —REMERLET, FYo RV AT AIHETT, CLOOP == RITEE D
F o RV A RIHE E FRE T, NCR 2B BBIZEHR A S TRETT,

CHO~3 DOE VI 1"IZTAZETRIS LT v RO IR U AZERRL 97, 0IELHFAET—RPMHRS N
HENCR EBITH L~V 0E T,

CLOOP <> RIIHAEEMEF D NCR OIRREIZEAGRRS AT A EE T, FIE DI R AL — /S JUHEE D3
BT,

F X RIVERTEFH1E

Ty R
CHO “IFRE TTF v /L 0 ORI LA AR ER
CH1 “IHEETF v b 1 ORI U AR
CH2 PFEETTF o L 2 ORI LA R
CH3 PFEETTF oL 3 ORI AR
F RV E (CHO-CH3) 1%, T WD F v RV ZFREL T FEWY,
FBEET (AT ITASLARNTIITE N,

PLAY < K SLOOP av UK CLOOP a< R
2/8/+B

cse I [ 1 1]
sck I i L
SI i M i ML

CBUSYB

NCR
(internal)

BUSYB ‘ < > ; | —

(internal)

1/2vDD

N

SPP

hae awokigs X, X BER Yy K Y Y BER [ avorsme
FrLREES —/ SvUrmED \—:I?DF‘&MEEP
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13.CVOL < vk

-command 1 0 1 0 CH3 | CH2 | CH1 | CHO | 1/8«4+EH
0 0 0 Cv4 | CVv3|Ccv2|Ccv1|CcVOo| 2/,84B

CVOL < RIiIEF v RV OFAZTEZFRELET, NCR E 5 DIREEICERAR AT ATRE T,

CVOL a2~ RiETF v RIVEICER E P HETT, CVOL 22< R ;’r%ﬁﬁ@‘?ﬂ?‘/*ﬂ/’&lﬁlH%ﬁ?‘éfﬁﬂﬁfﬁé“(“ﬁ“o CHO~3
DOE YR TAETHIN LT Yo RV D HFEEZ R ELET,

$¢AMODE =<K A JJk§, CVOL 2= K% &l i%)]ﬂ;ﬁﬂ:éniﬂ

T RIVERTEHIE

Ty RV
CHO | “IMFRETF v R0 OFEHE
CHI | “DIRETT v R 1 OEERE
CH2 | “IPRETT ¥/ 2 OF ®mikE
CH3 | “I™MRETT v /L3 OFERE

F ¥ L E (CHO-CH3) 1. T WO F v 2 a8 E L TTFE,
BEET (2T0) ITAHLRNTIIEEN,

BRI, TEROIOIC, 32 BEFEOBENFRET Y, Uy MERRROUBIMEIL, 0dB ICRESH TWET, Fz, Ut
> MERRES . O PUP 3w N A, <~ RORRE I LS ET,

CV4-0 B CV4-0 B
1F 0dB (#1#A1E) OF -6.31
1E -0.28 0E -6.90
1D -0.58 0D -7.55
1C -0.88 0C -8.24
1B -1.20 0B -9.00
1A -1.53 0A -9.83
19 -1.87 09 -10.74
18 -2.22 08 -11.77
17 -2.59 07 -12.93
16 -2.98 06 -14.26
15 -3.38 05 -15.85
14 -3.81 04 -17.79
13 -4.25 03 -20.28
12 -4.72 02 -23.81
11 -5.22 01 -29.83
10 -5.74 00 OFF
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14. RDSTAT a< > K

ccommand | 1 ] o | 1] 1] o] o] o |ERR]

RDSTAT <> Rk, NEEMERIEZHEA 223 ATHETT, NCR (5 B OIRIEIZBHR AT FIHET T,
ERR By MIIOEF v 2V OFANEFHLE Y 2— L b—T IS H LA EIR L £,
v R AT DAT —Z A5t UREIZ 1 ST Z7L I L TLIE &,

ERR HHLT—2RE
0 £Fr )LD NCR, BUSYB (#]#1{E)
1 LIS —IREE

ERR B N 0" IZER E LTS A, MtA S AIREEIT FREDEY,

HAE Yk D7 D6 D5 D4 D3 D2 D1 DO
HAHT—42 BUSYB3 BUSYB2 BUSYB1 BUSYBO NCR3 NCR2 NCR1 NCRO

ERR E YR30 DS . £F ¥ /LD NCR T BUSYB E 545 HLE9d, NCR E51%. A LSI B~k
AV CWAR L "La2 1L o< RZARIRBEIC A B L H 12720 $£9, BUSYB E 5%, T EA P L2 L E
T, AT —H ARG A UEEO KT — 2 M T ONKFE FTRIORLET,

HART—ERES

BUSY3 Fr )L 3 D BUSYB H A
BUSY2 FrJL 2 D BUSYB H A
BUSY1 FroJL 1D BUSYB HA
BUSYO Fr )L 0D BUSYB H A

NCR3 FrorIJL 3D NCRHAH
NCR2 Fror)L2 D NCRHH
NCR1 Fror)L 1O NCRHA
NCRO FrrJL 0D NCR HAH
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ERR By M ISR EL TS E

A SN OIRAE L FRCDIEY,

HAEvk

D7 D4 D3 D2 D1 DO

HAhT—%

0 0 0 SPMERR SPPERR TSDERR BLDERR WCMERR

ERR B’ 17O A 5 FED 7 = — L — 7 RERE DR HEE A LU E 9,

T — )L —TRENEIEL 72354 . ERR WF AV H 220, S LT —E v b 11220 9,
ERR Ui 23"H (27257284 . RDSTAT TZT7—NAEZMERL ., R TIZEN,

ERCL <> R TC=7—Ew 77 LET,

IS—ES IS—HE

SPMERR | SPM#FZa—FIS—EuL. . i
SPM i F A SPP i FHL<IE GND & a—hLi=15A . 17 I2BYET,

SppERR | SPP#F>a—hIS—Ewk,
SPP ¥ A% SPM i F+L<I% GND & a—hL=18E& . " 1I2BYET,
BRIS—Evk,

TSDERR LS| OREM SAFE vV R THRELEELU EICHESHBE . 1IZRRYET , 34 SAFE o<y
FOIEBZSEESLY,
BREXIS—Evhk,

BLDERR BREELANIILS SAFE AV R THRELEZERUTIZHSIGE . "1"IZHBYET, 3##lL SAFEQ
TURDERESRL TS,

WCMERR aYUREREIS—E vk,

2T RAAE—FE, EREIS—HAERELGE., “1"ICHYET,
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15. OUTSTAT a< > F

*command

1 | 1] o] o] o [BusyNCR]| c1]co]

OUTSTAT a2~ RiZID, FEE LT v r/LDBUSYB XIINCR AT —% A5 5% STATUS in + L0 L £,
NCR 1§ 5 DR REICBARZRS A TIRIHET T,

OUTSTAT awu R OUTSTAT v
CSB CcSB
SCK SCK
Sl : Sl ;
CBUSYB CBUSYB ‘
NCR NCR ‘
(internal) (internal) ;
BUSYB BUSYB
(internal) . (internal) |
STATUS STATUS ! [
BUSY/NCR STATUS imFiKEE
0 BELLFroRILO NCRIESHE H (FNHAE)
1 EBELEFroRILD BUSYBIEEH A
T RIVERE FE
C1 Co Fyr L
0 0 F L b 0 (FIEE)
0 1 Fr L1
1 0 T 2
1 1 F¥ R 3
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16. SAFE < > F

-command 1 1 0 1 0 0 0 0
TM2 | TM1 | TMO | TSD1 | TSDO | BLD2 | BLD1 | BLDO

SAFE 2~ RIZED | AKE R S EE LR AR R RE DR B2 L E T,

BLD2-0 B MIEFRELEMRHL VAR ELET, BMHEEMEIX 2.7~4.0V £TO 6 BEFEORRIAJHETT,
TM2-0 DRfEEICE=41, 2 [FILL |, EIREENER EMEL FIZ725E, ERR Wi 723" H &2 H )L, RDSTAT 2v 2 R0
BLDERR B> 31712720 F 9,

ERR Ui 723" H 1272 572356 . RDSTAT T 7 —NAEZfEFEL . BLDERR 231708513, EIRADIENE 2 Hi
7,

BLD2 | BLD1 | BLDO HIEERERE
0 0 0 OFF
0 0 1 2.7V5%(#EA1E)
0 1 0 3.0V+5%
0 1 1 3.3V+5%
1 0 0 3.6V+5%
1 0 1 4.0V+5%
1 1 0 (4.0V£5%)
1 1 1 (4.0V+5%)

TSD1-0 & MIEER HL -~V 23R ELET, MR X Tj=140°C& OFF OB FHET T, TM2-0 OREfE IS
T, 2 [\ ECIRENTFREMLL EiZ/25 8, ERR 67 23"H % H /JL, RDSTAT =<2 R ® TSDERR B k31712
B0ET,

ERR ¥ "H 72 o7 85A . RDSTAT CT=7—NAEZMEFR L., TSDERR 231”041, AVOL 2~ R CTH &
TiF5. XiZ AMODE :t'?/% T7TD7*B%/\U A LTSN,

TSD1 | TSDO ¥R E(T))
0 0 OFF
0 1 FRAZIE
1 0 FRAZIE
1 1 140°C+=10°C (#)E1E)

FRHRE (T 1% 140+ 10°CTH D728, BIELRFFIRE (-40~+105C) N THEMES/FIZ I - TIE Tj=130°CE7R0 ., &
=7 — (TSDERR="1") N T DI5A N HVET, DG O JE PR (Ta) XL FO@ &R0 ET,

&R B E(DVPP=SPVPD) Fv 8%k (Pd) [ABRE(Ta)
4.5V 0.686W EERILGEENTRHLAL
5.0V 0.861W 104°CLL E THRH
5.5V 1.055W 98°CLLE TR

% 0 ja=31.2['C/W](JEDEC2 J& A f: 65 HZ M) 8 Q AL — W& HL T IW FALRE

FAERMITLE ST, 0ja 1TV ET, ZOLEORERH L2 KJE FHIRE Tamax X, Ty (Pd) %
o, L FOXTHEBTEET,

Tamax = 130['C] - 0ja['C/W] X Pd[W]
FIZIE. 0ja=36"C/W, HEIREE 5.0V RFO 5 KJE PR Tamax (ILL FOEVER0ES,

Tamax = 130['C] - 36 X 0.861 = 99[°C]
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TM2-0 B MNIBIREEHR T BEBR T OFE=2— (X — UIFE R ELET,

FI| 7 B A
H R ON
2ms (¥ EA1E)
4dms
8ms
16ms
32ms
64ms
128ms

T

N

T

—_

T

o

el el el el =R (= = (=R <
el el = =l (= (=R <
~O|mOm|lO~|O|Z
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17.ERCLa<Z > F

-command L1 v 1T 1] 11 1] 1] 1]
ERCL 2= Nid, =7 =08 AELGE ., iirT5a~v N TT,
TT7—EAELTEE L ERR Wi J “H & H /)L £, ERCL 2~ R& A/ #, ERR i X L& /L £,

BL, @M= —, BIRELE =T —2 L T A5 51X, ERCL 2~ K2 AJJLTH, RDSTAT =< KD
TSDERR. BLDERR & ERR S 13"H"Z2H ALK T £,

BHENDTT7—IZBL TiL, RDSTAT =<v RFEH BT I,

2 [Fla~ RANE—RET—HEZ A7 Fr—]

START vk ERCL <k ERCL av Uk
VIH

T\ 28R T\ 1ER 3 /
VIL—

T tnte
—nTC
h

CSB

SCK

Si

_mmn L I

' it ),
CBUSYB Vo= ) ;
NCRn VoW=

(internal) Y~ \— .

BUSYBnN
(internal)

ERR

RDSTAT 00h X 01h
ERR L R4
(internal)

00h
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FEIRAEIE =7 — 58 A0, IR G52 (SAFE 22 BLD2-0 £y h="001"0H} 1)

ERCL aw> KR
CSB
SCK
I
S | |
v e
CBUSYB VoH— "&
VOL—
ERI;Dl/S‘;AXT/)'l 00h 02h 00h
(internal) :
ERR £
DVop 3.0V 26V ) 3.0V

EIRAEE =5 — 5, IREES ML B

ERCL v K
CSB
SCK
LIy
| li'l
11 tem
CBUSYB VoF— k!
voL— L
RDSTAT 00h X 02h
ERRL T R4
(internal) i
ERR /
DVDD 3.0V 2.6V
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AL = fa— b7 — AR O T =) TR E 7 v —E D)ITANS AL — D F-La—MRED RS 56

s AMODE AMODE AMODE

N

UTIVIF 4-spkr_powerup < RDSTAT >_épkr_powerdow>—< ERCL >, -Ska_POWEFUP
i

RDSTAT

ERR LY 24 00h X 10h (it 2) X 00h
(internal) i i
ERR / \
A
N X va—traxm X

A=A a— T =R AEHROTT— )T EE 7 e—F DIETHED . AL — - a— MRIEEDHER L TV D5

A -AMODE < AMODE AMODE
YUT VIR spkr_powerup RDSTAT pkr_powerdow ERCL | spkr_powerup /;

SRR LU 00h X 10h (£ 2) X  oon Y 1on
(internal) i : i
ERR ,i’ \ [

N X La— A K

A=A - a— T =R AEBROTT =) 7@ E 7 n—E 1)FEATRIC, ERCL Z A6

A AMODE AMODE
U7V IIF spkr. powerup ERCL ; RDSTAT (. Dowerdow ERCL ;
! 1
1

SRR LU 00h } 100 (£:2) 10h (i 2) )I( 00h

(internal) | i \ :

ERR A \J )
S

N X va—tsekxm X

P 1: =7 — 2775 71— :RDSTAT=>AMODE At'—# /37 —47. =>ERCL
1 2:SPM i F =5 —3E DA
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® v rkJOo—Fv—Fh
114 ko< FAAZ7BO— (PUP, PDWN, START, STOP, SLOOP, CLOOP. OUTSTAT, ERCL o< > RIZiEH)

T

>

CBUSYB "H”

CRAYIN-ESV Y O)

CBUSYB "H”

| @ ]

AT —H ARG L 7 —

[ RDSTAT =<K ]

>
)l

CBUSYB "H”

AT —H A A L(SI=LY)
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BIFEHRATn—

[ EJEHE A RESETB “L” ]

>

Wait 10us N
Y
[ RESETB “H” ]
NI =T 7T a—f
[ NU—Zy R ]
v
[ PUP =~ K ]
v
[ AMODE @av K ]
AR 72—
NU—=T 7 IRE
REFAE N
HF o A Y BT v TN A
A y
PLAY ==~ K [ FADR =2~k ]
A
[ START =2~ K ]
AL 7 e —4]
[ A ]
v
[ STOP =2~k ]
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R EBR 4G~ n—

I—T7BidE T e —

=TT —

T — X T HE IR

A 4

CLOOP ==K

INT— R T —

[ ARG ]

v
[ ETEP ] 10mS LI
[ PLAY/START/MUON <> F }
[ ARG ]

v
[ ETEP ] 10mS LN
[ SLOOP =~w>F "
)

SRS 1L
v

] [ STOP =~ K
[ U —T w7 REE ]

v
[ PDWN <> ]
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[T — T o DEFES T L |27 o —

IR —HT R EE

a
l

CBUSYB "H”

PUP =~ K

CBUSYB "H”

AMODE =v>F 1 31/FH

CBUSYB "H”

AMODE =iv> K 2 SA}H

CBUSYB "H”

RDSTAT 2= F ]4—

CBUSY%
Y

AT — B AL

BUSYB "H”

AMODE zv/b 1/34~H

CBUSYB "H”

[ AMODE :7/1\ 2 "AKH

CBUSYB "H”

PDWN z<=> K

CBUSYB "H”

RU—F K HE
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SPP/SPM i -3 a— M RF O AL 7 o —

[ SPPERR/SPMERR %4 ]

[ ERR i "H 238 ]

[ RDSTAT =<k ]

[ AT —H A5 A L ] #*SPPERR/SPMERR t'v NH”ZffE78

STOP =2~v> K
[ AMODE 37/1\ 2 "AhH KA — N E—RRNT—Z 7 RTE
[ ERCL =<K ] %ERR v NERR Va2V 7

[ g KRR AE ]
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2 BANE—REFD 1 " AhavFAS7e—
(PDWN, STOP. SLOOP. CLOOP. RDSTAT. OUTSTAT. ERCL 3 <> FIZ&EH)

1E R~ FAS

[ 1@ H ERCL =2~v>KAH ]

2 BIHa<RFAS

[ 2 [ H ERCL 2~k AJ) ]

[ 1 [ A =~ B A A ]

[ 9 [l H v KA (FEAS)) ]

| T ]
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2 BIANE—REFD 2 XA ha~xRASj7e—

(AMODE. AVOL. FAD. FADR. PLAY, MUON. CVOL. SAFE o< > KIZi#EHM)

1 [ {2~ K A (1Byte) }%

[ 9 [l {2~ R A J)(1Byte)

CBUSYB "H”

|t
I s

[ 1[EH ERCL =2~v>KAH ]
T
2 B H ERCL =2<=>F AN

,—
—

[ 1 E A =2 R AF(1Byte) (A7) ]
|
[ 2 [a H =<2 F A J) (1Byte) (FEA ) ]

1 [0 =~ K A F1(2Byte)

2 [8] H 2~ R A f1(2Byte)

l
[ 1 [ H ERCL =~k AJ) ]
|

[ 2[5 H ERCL 2~k AJ) ]

CBUSYB "H”
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® SGimFDNIE
SG ¥ -1%, WA =TT O T FNTTUoRERDET, ZNHDEG I /A RXNBDOLIRNINIT Far 7T R
WZar T EEER L TIEEN,
REMEELTE, TREEHESELET A, FHlio b IRESNLZLEBEIOLET,
B, FHIEBENLE L%, BAEBEZ G THIICL TIZEN,

i F EREBEE e
SG 0.1 1t F£20% ?&ﬁ?%bﬁc%@éli& RE—H7>FHH SPM, SPP S FEE DR E BEREA
RBYFET,

. VDDL‘ VDDR ﬁﬁﬁ%@mfi
Voo, Vioor b 11 ZPIHES RIS I O FEIRL 720 E9, /AR BIREBB L DT 7 T RNZ =Y 7 Yot L TIES
Uy,
REELLTIE, PR ETR, FHhO L IRESh LI L2 | LET,
7B B DBIENLE LI ROEEZBIAGT2IICL TTESN,

I F HREEIE "%

Voo, Voor 10uF+20% | BB ENKELDIEFE, REFKBMNRGYFETS,
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® EROEKR
A LSI OFEJIL, BLFD 2 BRI TOET,
F VORIV EI(DVpp). T P4/ F GND (DGND)
s AL =7 7B (SPVp), AL =77 GND (SPGND)
TRIZRF LI DVop. SPVop 1213, A —EIROARITEA DAL TEARL TS,
DGND, SPGND & [Al#kIZ [ —FEIROR I B oI L TR L TTZEW,

DVpp DGND

SPVpp SPGND
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W G A E R

AR — 17 7 HERE (Vopr 14, ML22Q553 D7)

» RESETB
MCU > CSB SPM ))
» SCK SPP
» Sl RE—H
« SO
« CBUSYB
« ERR
- 0.1uF
STATUS sGH I—7|/7
AIN H I%I;‘F
e DIPH
VPP
o TESTH
VbpL
VpDR 10HIF 10uF
DVDD T jmg—
15pF SPVpp T E
XT ouF
4.096MHz = 0.11H :T TTmuF -
71”—1 & xTB DGND T 5V
15pF l ’
SPGND
FA T 7RI (Vpr 19, ML22Q553 D7)
» RESETB
MCU > CSB SPM|
» SCK sSpp | FH4E—{SP-AMP )))
12 2E—~
< SO
« CBUSYB
« ERR
) STATUS SG L4 |%:F
AIN | |0.1uF
o DIPH s
VPP | —
e TESTH <&
VbpL
VpbRr 1OHIF 10uF
DVDD T jng—
15pF SPVDD ® ¢
—p—{xT T E
. ouF
4.096MHz = 0o1uf L LVHF] A
- 10uF —
71”—1 —e—|xT8B pGNDL | T 1I IF 5V
15pF l 0.7u
SPGND
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W ERELS I v IRSF

HELE LTIy ZiRE) & SRR 2 LU T ICREL £

eI
-  1E &
JE 0 4 3 — —
[H2] i Cl c2 Rf Rd HEIREL =R i
V4
[pF] [pF] | [Ohm] | [Ohm] [Vl 3]
15
4.096M | PBRV4.096MR50Y000 ;\1 EF; 45t05.5 40 to +125
(AT B ERT
- g E & 1
A T —
[H2] 4 C1 C2 Rf Rd HEIREE P
zZ
[pF] [pF] | [Ohm] | [Ohm] [Vl [EE]
4aM CSTCR4MO00G55B-R0 (39)
o 451055 40 to +125
4.096M | CSTCR4M09G55B-R0O V\?}E‘Z
B nl X
Vbbb
DVbo/SPVpp DGND/
SPGND K
GND
XT XTB

67/72



SEZAFI/05-%REed FJDL22Q553-07

ML22Q553-NNN/ML22Q553-xxx

W IREERE (BEBERRE) Ol

AR LST OEYELR AR 1 TER BRI L 105°C(max) T3 23, IW 325 (8 Q BRE)) T 10 R F IRF A S 736 O kR E |
DB 5% JE PR 13, Ta=70"C (max(/i’//f~ DEMEHT 0 ja=24.6[°C/W]HF) ) (2720 £,

ZAUTIW A (8 QBRE)) A CIT o726 THE BN FBEUCIDIRE EHIZE ST, A LS o i FanZ b+
L1280 TT, xt"—iﬁ‘xirﬁiﬁéiﬁfﬁébm\ﬁfféwz,%%f X2 OHIFIEZ T HZ LTS NERE A,

BB (A B ERER]) 200082 ZNE L T, FHREEIRE Ta, HAED Y M (AE =B AMES) | 2 AT B m i
HH 228030 E9, Fio, THHTAES IR O G EHE THORRBIR R (F B ER ) ORI N LD ET,

WY T—DBIERTSEE (6ja)

Z%EZ{EL LT JEDEC4 J&/2 & B D/ r — BB A SR L £,
ZOMEITFER S (RESRBELE) IZX>TBbLET,

iR i FaT
JEDEC 4 E*1 o
B 24.6[°C/W] 2o 2tk - R ELES(Om/s)
W/L/t=76.2/114.5/1.6
( 1.6(mm)) T ETAS EL 3 100%
JEDEC 2 j@*2 31 2[°C/W]
(W/Lt=76.2/114.5/1.6 (mm)) )

K1 EARECRR B A 1 8 (EAL) 60%,72 |8 100%,73 & 100%,4 J& (L) 60%IZ5% & L7-Hf

32 AR BOARIE FE % 1 8 (BAT) 60%,72 & (TFAL)100% 5% & L= F
3 I IR LR IT, AR LST DX A3y R &%*ﬁi@iﬁz?ﬂ*;/hﬁdzﬁﬂﬁ FENTWBEIATT,
100%1%, 7S —Y DX Ay RE& I DR EOBEAT R LSRRI RSN CWA I e B R L E

Fo TURANZATEALTUT, IREHD = HEMZZ TSV,
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