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Dear customer

LAPIS Semiconductor Co., Ltd. ("LAPIS Semiconductor"), on the 1 day of October,
2020, implemented the incorporation-type company split (shinsetsu-bunkatsu) in which
LAPIS established a new company, LAPIS Technology Co., Ltd. (“LAPIS
Technology”) and LAPIS Technology succeeded LAPIS Semiconductor’s LSI business.

Therefore, all references to "LAPIS Semiconductor Co., Ltd.", "LAPIS Semiconductor"
and/or "LAPIS™ in this document shall be replaced with "LAPIS Technology Co., Ltd."

Furthermore, there are no changes to the documents relating to our products other than
the company name, the company trademark, logo, etc.

Thank you for your understanding.

LAPIS Technology Co., Ltd.
October 1, 2020



ROHM GROUP

LAPIS

SEMICONDUCTOR FJDL22Q553-06

FATA: 202044 H 14 A

ML220Q553-NNNMB / ML220Q553-xxxMB

Automotive FE FLASH ROM W& 4 FyRILIF 5 FFE LSI

m #3=E

ML22Q553-NNN/ ML22Q553-xxx (%, &% =7 —# D FLASH ROM % N L 7= B B /T 4 T2 RAIF T

JEFEARLSI T, @S EAJ 925 HQ-ADPCM T 2—4 | 16bit DA =1L /3 —X% 01— /S2A7 VA EFR L, [EHE
AL —NHEFEEN T D7D 1.0W I/ TVAE =BT T HWEL COVET, £io, AV —BiG 13— Ma B RE A #4531
LCWET, BF TG ERERELZ T T 1 Ty ICEBLELIZOT, A LS ZBMNT 5720 Tl IS A EL
FEBLTEET,

o NEATYBREBLEAKERME TRESEBIEEL, (HQ-ADPCM*' A B)

. e BAREERE®)
w ROM &2 foam=8.0kHZ | fom =16.0kHZ | faam =32.0kHz
ML22Q553-NNN/xxx 4Mbits 161 80 40
HEE

o HEAAMITI : AR ANy s s W2 = bl

HQ-ADPCM / 8bit />U=7 PCM / 8bitPCM / 16bitPCM
o VT VTEWH: 71— XH T fsam &5 E ]

12.0/24.0/48.0kHz, 8.0 / 16.0/32.0 kHz, 6.4/12.8/25.6kHz
o I— /AT ¢)LH | 16bitDA L N—Z N
o AU—WERENH T 7N 1.0W 8Q(DVpp =5V) A —hili1-a—Ma HEEREFL#L
o ST usE AT (T asI T o THEREN D
o CPUa~VRALVHTx—A: Iy IRV TNAAL AT x—A
o HRTL—X¥K: 1024 7L —X 00h~3FFh £ T
o i ROM HEHE
o H RN CVOL ==K 32 EtRE(OFF &te)

AVOL === 50 BXM4(OFF & 1r)
o HRVIKUFEHRE LOOP =<K
. ??/Z\/b:fv//ﬁ BE: 4T xrx
. AR B RE 2.7~4.0V £T 6 BP& (OFF &1¢)
° JE%ET)EJ% BeH: 4.096MHz
o EIFFES: 4.5V~55V
. %WEJEJ“ %E: -40°C~+105C*?
o fIIGTE KAy REE A 30pin 77 AF 27 SSOP

(P-SSOP30-56-0.65-Z6K6)
o FEIEM4: ML22Q553-NNNMB/ML22Q553-xxxMB

(xxx £ ROM 2 —RE5)

X ())) V'S HQ-ADPCM I, TKy's DB S HEEERHA TS .
Tec?xnologY TKy'sllZ. B KEEAN AMIZEKRFOZEEETT,
'>.<2 ;'@E}Eﬁ \-fcﬁé:,:igg%ﬁ{ﬂ%g (Ta) G:J:OT\ Xt°gﬁ7y7°a)$§§hﬁjﬂ?ﬁﬁﬁ a:ﬁ?ju%/\jﬁ)‘éit/ij_o
RS DRI (A BRI ORI IR L £

ROHIM

SEMICONDUCTOR
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SERC=T5T79t%kKE&Ht

FIDL22Q553-06

ML22Q553-NNN/ML22Q553-xxx

TRICEEFEDE 7 AR LSI(ML225XG, ML22Q573) & ML22Q553 OFi&E A R~LET,

EH ML225XG ML22Q573 ML22Q553
CPUASBTI—R SLILISUTIL SOl p
ROM 7838 MASK FLASH p
ROM & & 3, 4, 6Mbits 4Mbits -

2bItADPCM2 HOADPCM
. APIADPCM2 8bit AL —~ PCM
BELR gg.’: f F,lj _7': ';g',\\/'/l 8bit /~1J=7 PCM .
it/21)= )
oot ALk poy | 16bit RRL—K PCM
BEAIL—AH 256 1024 p
4.0/5.3/6.4/8.0/
FUTYLTRES | 107120128 R _
(kHz) 16.0/21.3/24.0/ e e
25.6/32.0/48.0

- 4.096MHz
IRy R R (X'tal HIEEBE M) - -
DIA I —% B 14bit BT 16bit -
O—/XRAT4ILE FIR #7142 FR%@?};%’ L& —
RE—HEEA " i

. 5L 1.0W -
77 (8Q. DVpp=5V B)
2 — I a— R
OB BB ( Hh #R . Tl — »HY
SPP-SPM i)
P SR HAE( T 2 FwURIL 4 FvURIL -
J BkEE
#mEE ROM #8HE HY) — —
BB 29 ExfE 32 XM —
. » 20ms~1024ms
|mEHR AR (4ms 27y — —
@R UsEE HY — —
SNEF7F+FOT AN Tl HY —
NEEEFET—2AN HY Tl —
BEB LR oL a _
OHE B SR ¢
BRET 2.7V~55V - 45V~55V
ERaE ~40~105°C ~40~105°C p
BaaT 44E> QFP 30 E> SSOP p

1I7L—X

17L—X

ANAN

Vi

EEXMEGL

X FRO&SHEEBEMNAREIHYET, (F4EH:8bit REL—k PCM, 8bit />1)=F PCM, 16bit RkL-—k PCM)
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SERC=T2,5T9%kK &4

FIDL22Q553-06

ML22Q553-NNN/ML22Q553-xxx

mJovy
ML22Q553-NNN/ML22Q553-xxx D7 1w/ [X%& FieloRmLE 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 - 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 17X

Vep
SPVpp
SPGND
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SERC=T5T79t%kKE&Ht

FIDL22Q553-06

ML22Q553-NNN/ML22Q553-xxx

W 5T (L ER)

@ ML22Q553-NNN/ML22Q553-xxx

30 v ST AF w7 SSOP

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

SI [12]

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

&

[30] SPVoo
[29] SPGND

(28] SPP

[27] SPM
[26] TESTO

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

[19] Vee
[18] DVop
(7] XT
[16] XTB
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SERC=T5T79t%kKE&Ht

FIDL22Q553-06

ML22Q553-NNN/ML22Q553-xxx

W in &R EA

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

Vbor

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

0

VooL

25V L¥al—4aH AisF,
REER(ODYIA) EHEYET  DGNDEIC 10 F UL LD T
SEEHEL TS,

power

DIPH

YT ILA o B—TT— ARG F,

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

L'LARILDBE.SCK yAvIDIL EYT YO T SI AhT—4%
LSI RERIZEGAHAFET , £f=. SCK VAYHI DI FYI YT SO i
FLY RATF—HARETEHALET,

"H'LRILDIHE . SCK YAavIDITYIYIT SI ANT—5%
LSI MERBICEUAHFES . F1=. SCK VAV DI YT vIT SO i
FLY AT—RRESEHALET,

digital

STATUS

FroRIART—EFAH DiHF.
OUTSTAT v UKRIZT. HF v RJLD BUSYB, NCRZH ILE
R

digital

ERR

Ia_ll:tll jjﬁﬁ%o
I>—H4ER. "H'ZHALET,

digital

10

CsB

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

digital

11

SCK

REAKX U T7ILoO9YI A BiHF.

clk

12

Si

RPAX T ILT—E2ADEHF.

DIPH IHF M "L L ARJLDEFE SCK DI LY TTF—EMNERYAEN
F 3, DIPH I F A" H LR JL DB L SCK DL FYTT—4AERY
AENFET,

digital

13

SO

FooRIINART—EARAY T ILH BEF,

DIPH i FA"L"LRJLDEEE SCK DI FY TRAT—LR{ESEH
HLZET, DIPH IHFMN"H LARILD X SCK DL LY TAT—4

AEBEHEALET,

CSBifFFM "L LAILDEE, SCKYOVIIZRBLTEFroRIL
DAT—RAANIYTILIZH AINET, CSB i F M " H LR)LD
EEF. BAVE—F O RKEERYET,

digital

Hi-Z

14

CBUSYB

0]

=

IV RREBRT—2RIESH AHF,
AT RREBIZLLRLEHALET, 9. CBUSYB #HFH
"HLARILDIREETATUREA AL TS,

digital

GE1)

CEYVEYRANBRUNDT—F B0 R EE
CEDYERYMFIET0" NT—FHUBE"17ERYET,
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SERE=IU9094%KEH FIDL22553-06

ML22Q553-NNN/ML22Q553-xxx

W in &R EA

EL®S | WFE | 10 | B B o s
SRV FEEEIIVIRIRFERTF. clk 1
16 XTB o] & |(NEBIOvIEFERTAEEICIE. A—TUITL T,
RIRFEERT S5 IETESLEITEIRITEGRL TESULY,
DYRBIWEE IV RIRFEREF. clk 0
XTifFEXTBIHFDEIZ, IMQIEEEDT1—R/\vIERERNREL
17 XT I E | TOWETNEIAVIEFEATIGEICIE. COmFNASANLT
iAW
HIRFEERT DG IETESL TEMIICERL TS,
19 Voo | __ |FLASH 2t Ris+F T, analog 0
DGND [ZHE#EL TFZELY,
Jtyk A BimF. digital
"L'LARILAAT LS [(EMEREEICARYET  UEyb AR RIK. &
20 RESETB I =1 TOEBOEENEIEL, /RNT—F I REERYET, BRE GET
ABE.L'LRILEAAL,. EREENRELZE. "H'LAJL
[LTLESLY, LSIRAZIZT LTy THEAENBLTOET,
21 TESTIO | T Flash \%?@i@&l)?»{—lﬁ%ima)ﬁﬁ%ﬁ‘o digital 0
(MODE) TS AR AR I TOET,
TESTI TANEAANFEFRY Flash EZDIUTILE—RD)EIEA digital 0
22 (nTRST) | ! 8 | AF o, TALYUERARBSATOES,
TESTI2 Flash EZ DY TILE—FDE—FZHRETDIANEHFTY, | 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 %?ﬁi@?'J?)b%—Pd)’]D‘y’]kﬁFﬁ0)&#&?’6'9"0 digital 1
(TCK) TILT7YTERNABINTOETD,
TESTO Flash EZ#Z D I)TILE—ROIITIL-T—EHABFTT, digital Hi-Z
26 (TSO) 0 i
27 SPM ) —  |HNBRE—H7UTOHE ARF, analog Hi-Z
08 spp o | _ |[RERE—BTLIOmHET. analog | 0
OTUREFEICEY AOUT 7o TH AATEETT .
TOAIWEREF, power
4,18 DVbp — — |DGND #HFEDRIZ 10uF LED /NSRRI ToHEBALTLE —
=LY,
515 DGND — —  |TCELTSUREF, gnd —
29 SPGND — — | RE—HWTUTTSURRF, gnd —
AE—h7oTERIHF. Power
30 SPVpp — —  |SPGND #HFEDIZ 10uF LLEDNA/RRAVTUHEIEALTT —
=0y,

CEV YR ANBERV/RD—F OV BEOHEHE
CEDYEYMFIX"0" /RO =BT ERYET,
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SERC=T5T79t%kKE&Ht

FIDL22Q553-06

ML22Q553-NNN/ML22Q553-xxx

W EXRKRERS

DGND=SPGND=0 V, Ta=25C

BB Hoxes &4 EAEAE =-Yiva
" DVpp
[SENE=E] J— f— ~
BIRET SPVoo 0.3~4+7.0 vV
ANERE VIN - —0.3~DVpp+0.3 \Y
et JEDEC4 [EERELER
FAREX Po SPVoo=5V B 1000 mw
SPM. SPP. VppL. Vbopr 10 mA
I | BT ERCET B
I os SPM. SPP #%F =58 500 mA
VpoL, Voor i1 21 FH 50 mA
RERE Tste — —55~+150 °C
W HERENMERH
DGND=SPGND=0V
EH Eika 3k el | {1
DVop. SPVop DVop
EREE SPVop o 4.5~535 v
BERE Top — -40~+105 °C
. BN | B2 | BX
R HIRE R fosc — 35 2.096 45 MHz
B FLASH &4
B B i 5 £ “* & B B {1
. EEAHHER 0~+70 °c
8B pF
BERE Tor E -40~+105 °C
EFZ EIH Cep — 10 [=]
T3 REEH Yor — 10 =3
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SERC=T5T79t%kKE&Ht

FIDL22Q553-06

ML22Q553-NNN/ML22Q553-xxx

W EXEHE
® EiiHt

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

H H el 5 # Min. Typ. Max. BAL
“HANBE Vi — 08X 1 | bvyp | v
DVop
0.2x
“wp == — _—
L'AHERE Vi 0 DVoo \Y
‘HHDEE 1 Vo low= —1mA D\SDZ_ — — Vv
e = . _ DVop—
H'H AEE 2(GF 1) VoH2 lon = —50pA 04 — —
‘LY BEIE 1 Vo1 loL = 2mA — — 0.4
. | VOH=DVpp(CSB="H") — — 10 A
HAY—H(E 2) oor oo b H
looL VOL=DGND (CSB="H") -10 — — A
‘L"HAEE 2(F 1) VoL2 loL = 50pA — — 0.4 \
“H“/-\j:l@éiﬁ 1(5} 3) liH Vin = DVpp — — 10 IJA
“H“)\j]%;ﬁ 2 (5} 4) lib2 Vin = DVpp 0.8 5.0 20 IJA
“H“)\j]%;ﬁ 3 (5} 5) libz Vin = DVpp 20 100 400 IJA
“L“/-\jjgéiﬁ 1(5} 3) liL1 Vi = DGND -10 — —_— IJA
LANER2 (X 4) liLz ViL = DGND —20 —5.0 —0.8 UA
‘L“AAEFR 3 (X 6) liLs ViL = DGND —-400 -100 -20 A
fosc=4.096MHz
fs=48kHz, f=1kHz
S s ) ) _ _
BAEMERAEBEER 1 Ipp1 16bitPCM F 4 B 55 mA
HARARE
fosc=4.096MHz
BEBEREEER 3 Ipb3 EEBER — — 48 mA
HARARE
o N . Ta=-40~+55°C — — 50 A
— ~ N ==k
INT—FOUBEEER Ippst Tam40~+105°C — — 100 uA

(V£ 1) XTB #iZ#HLET,

(¥ 2) SO,TESTO i3t

(T 3) XT li b & Te (74— R 3w 73 & S Uiz 54 CHlE)
(FF 4) XT S L ET,

(#£ 5) TESTIO,TESTII ¥ 7125w FHL £3°

(£ 6) RESETB,TESTI2, TESTI3, TESTI4 % 1-(Z it FH
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SERC=T5T79t%kKE&Ht

FIDL22Q553-06

ML22Q553-NNN/ML22Q553-xxx

® TFFrovib%HE

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

H H el 5 # Min. Typ. Max. BAL
AIN A ST Rain AFBF15 0dB B 10 20 30 kQ
AIN AN EEEE VaN — - - S: Z/%D Vp-p
ZAHHER Ria 1/2SPVpp HH 1B — — 100 Q
ZAVHAETER Ria ¥t SPGND10k Q & 137 10 — — kQ
SAUH N EE SR Vao %t SPGND10k Q & 75 SP/ZDD — S:;//%D v
0.95x SPV 1.05x
SGHHERE Vs — SPVop - P> | SPVpo v
2 2
SG Hi ST Rsc — 57 96 135 kQ
SPM, SPP t h &R Risp — 6 8 — Q
SPVpp =5.0V,
Zto_jJTVjHj j] %F'é.jj Pspo f=1kHz Rspo=8 Q , 800 1000 —_ mW
THD=10%
#E(S S H SPM-SPP i SPIN-SPM #15=0dB
HAA Ty R BIE Vor 8Q B -0 - 50 mv
L¥1L—aHNEE \\;DDL Hih BB =-35mA B 225 2.5 2.75 v
DDR
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SERE=IU9094%KEH FIDL22553-06

ML22Q553-NNN/ML22Q553-xxx

® FEE (1)
DVpp=SPVpp=4.5~5.5V, DGND=SPGND=0 V, Ta=-40~+105°C

H H el 5 # Min. Typ. Max. BAL
BRIET1—T14H19)L fauty — 40 50 60 %
RESETB A #1/X/LRIE trsT — 10 — — us
sy b/ A4 XBENILRTE tNRST RESETB i+ . — 0.1 us
J A4 XBEE/NILALG tnine CSB. SCK. Sl ##¥ . — 5 ns

fosc=4.096MHz B
AR AAA A LB 1 T It BT — _ us

AT—HAGHHLE

fosc=4.096MHz B
AR ARARZ—/N LB 2 tintc 2EAaATURADE—FD 0 . . us
1EEaIRVRFAHE

fosc=4.096MHz H:—ff

SRR A DB RN tom EEE RS — — 10 | ms
SLOOP A S18%
PUP I~ FA B t 4.096MHz B B A .
CBUSYB "L’LA Lt 1B el SOy A B
4.096MHz
X O =
AMODE 2= F A t et 39 41 43 ms
by Bl A N PUPAT =
CBUSYB "L'LA Lt HBSM GE 3) DAENS L'—h
or SPEN="L'—"H’
4.096MHz
31 “
AMODE 2% F A t flnera 72 74 76 ms
[ o PUPA2 -
CBUSYB "L'LA Lt 5 DAENS"LP
(SPEN="L")
4.096MHz
31 “
AMODE 2% F A t et 32 34 36 ms
[ o PUPA3 -
CBUSYB "L'LA Lt 85 DAENS"L "t
(SPEN="L")
PDWN I FA DB _
CBUSYB "L"L A L Hi 1B teo fosc=4.096MHz _ — 0 H
4.096MHz
frd “
AMODE 2= F A 1 t flarendce " 106 | 108 | 110 | ms
R N PDAT =
CBUSYB "L’LA Lt HES R G 3) DAENS "L
or SPEN="H'—'L’
4.096MHz
frd “
AMODE 2= F A 1 ¢ flasesda " 143 | 145 | 147 | ms
np » Q PDA2 =
CBUSYB "L’LA Lt 5 DAENH L
(SPEN="L")

(1) Hi 1551 DB faf 45 E=45pF (max),
(1E 3) FAD3-0 23 #/1#ifFi (8h) DI,
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SERC=T5T79t%kKE&Ht

FIDL22Q553-06

ML22Q553-NNN/ML22Q553-xxx

® it (2)

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

B B kel 5 # Min. Typ. Max. B4r
4.096MHz
| W
AMODE 372 FA LR t 7*;.[5?38':33 P 103 105 107 ms
np » Q PDA3 =
CBUSYB "L"L L H A1 B5E DAEN="H’—"L"
(SPEN="L")
CBUSYB “L"LAJLH AR 10E 1) teas fosc=4.096MHz B — — 10 us
CBUSYB “L"L AL HEFR 2GE 2) tce2 fosc=4.096MHz B — — 3 ms
CBUSYB “L"L AL HEFR 3(GE 4) tcas fosc=4.096MHz B¥ — — 200 us

(&) H 151 DA 75 =4 5pF (max),

(1£ 1) PUP. PDWN, PLAY. START =~ R AN #BEZ R~ RANFRRICEALET,

(1£ 2)PLAY. START =~ RANFRICEHALET,

(£ 4)STOP avFAABIZEALED .
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SERE=IU9094%KEH FIDL22553-06

ML22Q553-NNN/ML22Q553-xxx

® FHEE (3)
DVpp=SPVpp=4.5~5.5V, DGND=SPGND=0 V, Ta=-40~+105°C

H B kel £ # Min. Typ. Max. Bif

CSB MIL FYIZX TS SCK AKAR—
5 LEsR fesox - [ — ™
CSB ML EYIZxF S SCK DR—ILE o i 100 _ _ ns
GG
CSB M3 EYIZHT BT —42DTA—T _
4\/7‘5#%1 tboz RL—3KQH§ —_— _— 100 ns

7 FYox > — »
SCK DI EYIZHT ST —2DEILT torst DIPH="L"E: 50 _ _ ns
‘yjlﬁﬁaﬁ

i L[ =% > — 1 N
HS#CI)EP;O)_LJ:)I W} HT—FDFHE—ILE o DIPH="L"& 50 _ _ ns
Sz

T FYIZH 7 — BT
HS#CI):; DI TYIZx T 5T —2H BT o001 DIPH="L"8% . _ 90 ns
Sz

T TFYIZH 7 — S
SCK DI TYITHTEHT—E2DEVLT 015 DIPH="H"E% 50 _ _ ns
PPl

AT TFY[Z > — ~— N
HS%(?;OD_L-F” g BT —RDHR—ILR o DIPH="H& 50 - _ ns
T8

T EYITx 7 — EIE
SCK o)_L_t J‘ ﬁj_%)T QH:IIjJJEL tDoD2 DIPH=”H”H:‘~!-f _ _ 90 ns
igdi!
SCK “H”"LARJLsS LRI tsckH — 100 — — ns
SCK “L"LARJLsSLRIE tsckL — 100 — — ns
SCK 3L EYIZxf9 % CBUSYB HE oy »
TSRS toBsy1 DIPH="L"8% — — 90 ns
SCK i FYIZ®xtd 5 CBUSYB HiE _npgn
SRS tossy2 DIPH="H"k¥ — — 90 ns

(1) Hi 1551 DB faf 45 E=45pF (max),
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SEA=0U9 99kt FIDL22Q553-06

ML22Q553-NNN/ML22Q553-xxx

WEAITFv—+h
® JUTLAYETI—RAT—HAAKA IV DIPH="L"L ILE)

CSB u- % 7

ftesck itSCKHE 1 Lesn
v H y —
VIH= :
SCK wviL— : i ! !
itD|ST i tDlH‘\ ' ! i :
itoist i T
: | ooy .
e D G G D G
Sl wi— L
e—>!toBsy+
VOH= '

@ LUTFIAVETI—RTF—BANEA I VY (DIPH="H L RLE)
cSB v\

H
' H "

tesok | Hsoxe b 1 tosn

— k—.i —)

CBUSYB o \
—

VIH—

SCK wviL—

NS S G G GE GE G G

VOH=

CBUSYB o _ |

® JUTNLAVETI—RT—RHANEA I (DIPH="L"L NILEF)
CSB w_ 7

! ! : it
tesck E :tSCKH: ?ﬂ;
VIH= : ; e
SCK wvi— \ : ! ' .

H 1
H
i itscku !
—» —1oop1 —

N Y D G G G S S G G B

' ]
‘—itosby
il

VOH=

AV
VOL__

® JUTFIAVEITI—RT—RHNZ A I VY (DIPH="H L NILEF)

VIH= 3§ Fa—
CSB - '

CBUSYB

tE H
>

SCK

) I S G S S G G G

P
t—itosbv2
:

VOH= b

CBUSYB P\
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FIDL22Q553-06

SERC=T5T79t%kKE&Ht

ML22Q553-NNN/ML22Q553-xxx

® ERRAZAIVY

SPVpp s/
DVip v

RESETB"'~ = F

/X AVEC Ay

BRIRARE. BREFILRELLGVES,

S

i

KEIR AL ORI O~ R ASTBNZIZ M9 RESETB WiF+12”L"% AT LT FEW,

@ NI—TF7yvTRAZIVY

csB | I
SCK

SI

tpup

CBUSYB Yo~

VOoL— o

NCRn Yo+~

(internal)

BUSYBn
(internal)

XT - XTB

N

vOoL—

VOH=
voL— S
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FARP

IND—HFy

SERZEP | UtybuEe |
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CBUSYB""™
VOoL—

NCRn YoH= i f

(internal)Vo-—

BUSYBNYoH= N if

(internal) Vo-—
XT - XTB FiRH FHiRELh
1KEE =AM T aAvURMEG K T—FH
® JEYyhrAAZAZILY
RESETB \ /
trsT |
XT - XTB FARF HEiRELP
VDDL ¢ SG
GND
s WIWWANY
VLV VAVATATAYL i
SPP
KB = IRT—F s th

(R <~ RRETIC) By A D LIS BB RIL A 7 L0 E T,
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® PLAYOTUFIZKDBERS—FE2AZIVT

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-—
GEED)
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 ' '

(#FC) BUSYBn O’L"L VX ORI (tegy + 5 75 28 RER) £720 F 9,

® HERFYTZALAZIVY

STOP a< Uk

CSB

I E—

SCK

LT
[

Si

PN

CBUSYB YoH—

voL—

VOH—

NCRn

(internal) Vo-—

VOH—
VOoL—

BUSYBN
(internal)

1/2vDD

SPM

1/2VvDD

SPP

B4Ed avUREHS

o

. \/
xzvaMEqﬂ
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@® PLAY a7 Y RICLHERBBERAIVY

PLAY <R PLAY <K PLAY avw R
2/8/(+B 1/8«(+H 2 /8(+B
CsB [ 1 [
SCK .
sI fil M) I
tess teps
fom —bi—h— —>i—:<—
CBUSYB""~ D P
voL— \ j F/ L{/
NCRn Vo4~ # | \ /
(internal)¥®-— L \d/ !
BUSYBnN
(internal)
spp o2 e e e A
N e I JL—X 2 B

FELREE G

® MUONIATYKRIZKBEZTHEAZAZILY

PLAY a<>2K MUON a<>K MUON avw> K PLAY O<>F PLAY <K
2 3(+B 1 A +B 2 5(FH 184FE 2/3ARB
csB L[] [ ] [ 1 [ ] [
SCK I .y
S| F N [ [ [
i 1, tess , tess . tess . lem
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 Aol A
1/2vDD
s Ul —
K awokmge ) A |EWAT X BEs
FRLREE %E?ﬁ)\ff@?ﬁ%dﬂtﬁ&J ’
(JFE) FA-EEFHABER TO NCREZDL L ~LER]IZ, MUON 2w RE AT 52710 EbLE

D
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® SLOOP-CLOOP vy RICKB#EYRLBAERE - BlR2 1327

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

CBUSYB ¢

o toe :

- I O N A N
NCRn Vo= ) i :
(internal) Y~ : '

BUSYBnN
(internal)

sont 2l e Bt i———

N avokse N, X mEw A BES X avormmd
FRLR RS L\ aeurme

FRLR & HEh

-t
il

® CVOLaOT Y KRIZEBBEEZTEAMZIVY

CVOL av Uk CVOL avu Kk
1/34~B 2/81+B
CSsB
SCK
sl M [
: tCB1 . : tC51 '
CBUSYBVoH™ N N
VoL—
NCRn Vor= N —
(internal) Yo-—
BUSYBn Vo~
(internal) vo-—
HAE v R AX/ZX:prmEq: v R
av R av VR h
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W HAesiEA

® FEHAIVTILAVETI—R

CSB. SCK, SI, SO 5 i2dh, FFa~< LR T =D AT PAT—ZAD A HLEITWET,

a=wReF—% AN, CSB a2 L° L ~UL % A S#4 . SCK D AN 17 vy 7153 SR T, ST 1Z MSB 7
7—ARNTT —H#%E AJJLET, Sl 17 —#1%, SCK ¥ 17 vy ZIZ[AHIL T LSI NI EiAEIL, 8 7L AH D SCK
Wiy Ca<v T — AR L, EITSNET,

AT —H At UIREIE, CSB Wi 1-IZL L~ L& A ) SCK i D A 17 ey 75 5 IZ[FAHIL T, SO S f-225 H
hisnEdt,

SCK ¥ 71w Z7dS EY /S F=y P OEIRIE, DIPH %7 ANZEVITWET, DIPH ¥ 7203 L L~V DAL
1%, SCK 8717 DAL VTP T ST+ —# 7 LSLINEBICEIAEN £4, 72, SCK B -7/ DI Ty
UC SO M F VAT —F AE 5 &2 FILET, DIPH i 23" H L~ LD -E121E, SCK ¥ 72y 7 DS Py T
SIufi 17 —4 7 LS NERICEIA ENE T, F/2, SCK i 77y 7O BNy TS0 i - LWAT—X A G &)
L%,

CSB Ui &L L~ULEEIZL T, 2~V R 7 =D ANIXAIHE T, 72721, SCK Ui 12 /A RFIZLD T HILZ
VWL AR A TIENTZG G, SCK S 1-7ay 78O0 " TIB RIREMERHY | [EF7ea~ R —#D A%
T2 2B ENnHNFET, F72, CSB W2 "H’L LT AL T T NA L —T = — AR B R T
ZENTEET,

CSB 5 1-3L°L LD EX SCK 7avZIZ[RIL TEF v RIVDART —Z ANV T )V J1&ET, CSB b1
BH L)L DEX L, AV E —H U RIRBEERDET,

e AXUKRT—RANEAZY . SCK I EYTYENE(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¢ G B SR S S SR A

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

e OAXURT—RHNBAIUT . SCKILTYIT VI EE(DIPH dimF ="L"L N)LEF)

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

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

CSB

SCK T T T s s S 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 E AN THEEEEZ L TOET, 2 IANE—ROFR TN —T v 7 EHIA TV ET,
WEFEIZ T —T o av  ROHHESRBL TSN,

2EASNET—RTIE, a<wr R T —¥&2FnEh 2 \hEGE L CA L, ANSNET —208 8 LT 58D I,
BEhER0FET, 1 BBEOT—X AN, 2 B BOT —2 ATJEFCAR—HR R ELT5A.
ERR Ui L0 “H L XA L ET, =7 =038 L7254A . ERCL <Rk =T — s E9,

PLAY <R PLAY o< R PLAY a<UR PLAY a<UR
1/1\1+B 1/3/4+8 21\1+B 21\1+E
CsB I
SCK ””””””””I' 'I””””””l'”' ””””” ' >
"otwre > tnte
SI I | [ H
L—NI teet H tca2
BUSYB "o~ N
CBUS voL— t_[ f
NCRn VoH—

(internal) Vo-—

BUSYBn YoH—
(internal) Yo-—

1/2VDD

SPP

:

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

avUFREG

HhE :v>Pﬁ%wzvppﬁ%wszﬁ%w?wﬁ%npX?F‘bx%z@q: Fh SR
avURLIED av U RALIE
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® ==X

HRIZBEDLORE

EREIZDLT (AVOL & CVOL MELY)
IZ CVOL*AVOL KX AMODE D3zt~ R T{TUVVET,

CVOL II&F v VD EE%E ., AVOL IIF v RNAIFT IO EL.
AMODE (I7 T ~D AN TFA % FNENHRTELET,

Fyr 1

F L RIL2

Fyr HIL3

Fy L pI4

MIXING

! DAG #& & :
| LAVOL Z ks
Ll DAC [ GAIN
s N\l
GAIN SPM

AMP

v P
1
v ER
e N
P R KA
)
!
v
T
o
ek
o
!
!
IR
T
o
)
i
'
K
¥
¥
- ‘

{AMODE =1~ R0
| AIGEE |

BERAHEAR (REHLE)

o =R al=]
AT 55 = OME AT HQ-ADPCM J72K, 8bit AL —hk PCM J72(, 8bit /> V=7 PCM J5 ., 16bit Ak

L —F PCM 5D 4 FE AL TOET, BLTIS, ENETORHEERLET,

HEA R FFI
{3k 4bit ADPCM Zek B L, AIAE
HQ- ADPCM yMNRICTHZE TR EE L EMiZ 7]
BRICLT-HAE T,
N 2 DA S o WEKH XY oy S R
&bit Nonlinear PCM fj%%gﬁ;ﬁ?{g;j] MSORH
8bit PCM 1 O 8bit PCM ST,
16bit PCM 18 D 16bit PCM 2T,
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@ AEUDHEREBET—IDERAE

ROM OF —Z %, & BRIk, 7 AMAK, & 5 K, fft ROM fHIR CHERRS IV UV E T, & 75 & BRARII S,
ROM DFFF —HE &MY AT, 1024 7L —RA5DHFF T —HDAX—FTRL R ARy T TRL R HRAE
ROM BEREDfE H - RfE 72 E & HIEH 27 — 2D ISiCnET,

FTAMERIZIE, TANAOT — 2B IS TV E T,

B EIRICIE, REORIE T — 2 0ME S CnET,

FEE ROM FEIRIT, 575 T — X2 &R T D720 DT —HBKMSHTOET, FEME, THRAE ROM HERE |
DIEHZSIRLITZEWN, i ROM 2 L2V AT, i ROM fEIIZHY A,

ROM 7 —ZDAIERE, BEAY — &2 W TITWET,

ROM T—4#&RK
0x00000 .
EEEEEE
64Kbit [EE
0x01FFF ( E5E)
0x02000 72 MBS
0x0206F
0x02070
BRI
max: Ox7FEBF
#RE&E ROM %88

max: Ox7FEBF ROM T—2 DR RLIZIRTF

0x7FECO

S AEE T L 2 R B AR

max: Ox7FFFF

® BAEKMEATURE

HARMIT, ARVEBEEY IV Z A EFA T IR FELET, 2OBBRRE FIORLET, 72720, e
ROM HEREZfE I L QR W A OB R/ T,

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

BTV T R B 16kHz, HQ-ADPCM e L7241, #9 80 PO AIER L2 F9,

1.024 x (4096—64) (kbit)
BARE = =80 ()
16(kHz) x 3.2(bit)(F)
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® #®% ROM #aE

i ROM HERELIT, IO 7L — R E L C I CEDIEAETT . il ROM HEBZHEMLC, LT 0ot
BB BILTEES

o EFEARA (EKEFT RO ERIEIL, HEHIIR, ATVABRICOMEFLET,)
o MR AMEEE (20msec~1,024msec)

TREE ROM MEREAF 9524 T, BT ROM DAFURELZRINHEHTH2E0 kTS, LTI, R
ROM HEREZE L7234 D ROM #2530 L9,

#ms% ROM HpeZERALI-HEDIL—XH]

o—z1 | cBOESR X Hh Xwo
SL—z2 | sROESE X - X‘Gd'o

JL—X3 BAEOXKIE X Bh Xﬁ;

JL—X4 BHBOXKIE X [55] XT?‘

sL—z5 | sROXRS Xa%n XWOX s X HEOESIE X Fﬁ Xwo

ROM [ZZ#iL 1-15& ROM T—2 D4l

TRLR
EHMRE

SHOXSIE

B M

TY, B8R

DRSIE
TR
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® =SXIUTHEE

FIRFIZ 4 T RNVOIXF VT BITHIZENTEET, T2, KT v 2k, ML TER D FADR, PLAY,
STOP, CVOL Z#5E CXF7,

o IXUTHEDWIE T AT HIEEFEIH
IR LT LETE AROHE L, 77T ERIT RS F T, HONLDITU T ERITIEN DT
WA AL, CVOL, 2w R CETF Yo RV OFEOREIZIT> T RSV,

o BT Y TR DI T T
BB TV T AR ERIC DT v RV EREITHZ T TEER A,
BINSNT= Y TV T B BEEUAN DY TV TR B TT Yo RV E R EAT 7o A%, B ASZY
ELHAEINTZOLETOTEREL TSN,
Rrp 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)

AR, Yo7V T RS RN B o o 7Y T TR A A LT R R U E T,

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

Frotl 1 — NN TN\

| fs=256kHz

FroIL 2 NANNNANNANANNNNNAN—

1 Fxoxvl, 2 BNEAERIGE YU T R FASE S E

HFroRILTEESNTWVEITNIL,

fs=16.0kHz ERCHESND, |
e Y R AVAVAVANVAVAN,

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

FroRIL 18T

2 MF YRR TRIGEY TV T RS B AESE TS E

24/71



SEA=0U9 99kt FIDL22Q553-06

ML22Q553-NNN/ML22Q553-xxx

@ XE—himFia—brHinkse
AL — ik g BE L. SPP/SPM it 1~ = —h& SPP/SPM dffi-& GND [l a— Mkt 3 2%6E T,
AMODE a2~ RIZEAAE —HE—R TONRT =7 o7 FEb i HEMEAZ BIIAL . AMODE a2~ RIZEHAE —HE—F
R —H TRRHEEE S TLET,

AMODE \{ I \ AMODE AMODE |
\“/U T IVI/F PUP spkr_mode PLAY spkr_mode PDWN PUP spkr_mode
powerup ﬁ \ I \ powerdown powerup

|
SPVDD I 1 1
| 1 1
T T T
SPP i1 ! I ! !
SPGND /I \\ 4
[ | [
SPVDD ! : :
1 [ [
SPM i - HiZ dWU‘ ' |
~ S
SPONP———— A
— \ | !
| 1 |
[ | |
;Ij(ﬁlg analog powerdown Y analog powerup V analog powerdown analog powerup
o speaker powerdown A speaker powerup f speaker powerdown speaker powerup
1 I
: 1 1
BvoD : : :
ERRYfi1- l ] !
P > —>
| ¥ > | e
: va—MpHgAE : S e
FERRE BN BE

Ui - a— b T — g HEEREBh R

a—MRHEHT, A — D7 7 H - (SPP/SPM) &8 A9IZ OFF L. ERR ¥ /0B "H 2 H L Tla—hxmT—%
AR~ B ET,
=T —RA R, RDSTAT a2~ R CI—NEREZMEBL, FEE2K TS T, AMODE <> R CAE—HE—R /T —
o R ELT FEW, #DO#% ERCL 2~ R T2 —% 2707 LT F&EVY,
HEHAESELHEIL. AMODE a2~ R TCAE—AF—RK XU =77 PLAY I~ K& AJITAHILTREEICZRDE
7
L2l GND LD a— e VCWOAEEITIE, FEVCEA T OEMEZ FZITLIERFICYH | A — B 7 7 H b1 % R il )
\Z OFF L. ERR 551 23"H? L7220 FE 7,
@O AMODE /U —Z D ICHE AMODE 2~ U RICKAAE = —RK XU =T 7 LI=H
@ =T7—kHE%. AMODE 2~ K CAL —HE—R /U =X 242 ERCL 2~ K& A L7

AMODE_\! AMODE AMODE \
U7 VI/F spkr_mode RDSTAT spkr_mode ) spkr_mode
powerup_f, ERR read powerdown [y powerup [y
\ 1 ! 1
1
SPVDD ! ! i !
1 ! 1
SPP ¥ 1- y i ! i
SPGND / \ ' ' /
o T |
: | ! |
SPVDD | | ! i
| i T
1
SPM i1 . HiZ | ! \ Hiz L
CNp————— T
— | . [ 1
. 4 >o—rpetty - ! -
| 0 | . [
| 1 | 0 [
U i I
NI analog powerdown / analog powerup analog powerup I analog powerdown analog powerup
'H( 5 speaker powerdown speaker powerup A speaker powerdown \ : speaker powerdown ) speaker powerup
1
\ | ' ! |
[
ERR 51 ! ! ! | !
1 | [
: y 0 \ |
1 h 1
' oo Mk R RE ' Ta— M RE
BfEIRE EERAE

Ui - a— T — AR OB T o — ]
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® v k—%
BRI, 1 73 M8bit) AL THEL S TV 9, AMODE, AVOL, FAD, FADR, PLAY, MUON, CVOL, SAFE
avwURIE 2 NART 1 DOa<wrRERVET, sE#fio72na~<v U RIZAT LN T RN, £~ KL CBUSYB

PN H?OIRRETASIL T FELY,

avw k4 | 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 | ~A84TLET , AV VR 2BAHE—FLK
OVYURTCEHRELEY,
7ragEFHEaIT R TY,
1 HPF1 | HPF . . " .
AMODE 01 0 0 0 0 O | ko—FoTE—F. 7905 At AER
EHRELET,
0 | DAG1 | DAGO | AIG1 | AIGO DAEN SPEN | POP HPE (IESE IR E S
0 0 0 0 1 0 0 0 7FHOgIxL U5 ESNBEERTEaATY
AVOL RFTCF .2/ (FEDT—HTEEZHREL
— — AV5 | Av4 | AV3 AV2 AV1 AVO | %4,
FAD 0 0 1 1 0 0 AMODE av Y KRICTRE—HT7UTEH
0 0 FAD3 FAD2 FAD1 FADO BOIJz—F/UBEERELET .
OATUREHHRENS R —F YU REEA
PDWN 1 -
0 0 o 10 0 0 O |maLET.
0 0 1 1 C1 co F9 F8 BEIL—XIBEATURTY,
FADR — g T e
F7 | F6 | F5 | F4 | F3 F2 F1 Fo | CHBISHEERRETT,
0 1 0 0 C1 Co F9 F8 BAERI—FATURTYT . 2/ (FEDT
PLAY —ATIL—RBESEEELET,
F7 F6 F5 F4 F3 F2 F1 FO CH&#IZ{EERBETT .
IL—RABELBRLBERS—FATURT
9, FADROZUKRIZEBIL—XIEEE.
START 0 1 0 1 CH3 CH2 CH1 CHO | Froa)LDRIBEHBERI—NEIZHERL
*9, PLAY a7 RICTEA %, Aavy
FCRIIL—XZB4ERRETT,
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 | 3. BE&EEDRICAEMELRYET,
CH#IZ{EE/BETTY .
BURLBAE—FE#IKRTSIIURT
3, STOP av REAALEEEIZIE.
CLOOP 1 0 0 1 CH3 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 CVO0

R
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RAF—BRIYTIVI—FATIRTT &
RDSTAT 1 0 1 1 0 0 0 ERR | CH Qavw RRERUVIz—ILE—T#
BeREEE A H IR TY,
RATF—RAH AT URTT, £ CHDavY

OUTSTAT 1 1 0 0 0 BUSY/NCR | C1 Co URIKEEZE STATUS i Fh ot 950
TURTY,
1 1 0 1 0 0 0 0 71_”/"'_'_7%;%:'7:/':_6?0 %5@%
SAFE EREEE. RERERE. RUE=4R

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

Tx—LE—DHEREIER ., TSR

ERCL 1 1 1 1 1 1 1 1 B URTT,
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® IR HRESREA

1.PUPOT YK

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

PUP 2= RIZLW/T —F T R REN S~ U RN IE~EBITLE T,

LSI 330 = AREED T PUP 2~ RLOYZ T FEAD T, oo~ RE AN LG A, Foa~<w K
TR ENFET,

N —Z 7 ARREERDFEATLL T D 3 @Y TY,
1) EFRE AR
2) RESETB A JJHf

3) RNU—Frra<w R AF#% ., CBUSYB 3H L~ L7~ T

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 B hNIa< R EONT —40 2 AT T—REZRELET, 1" AT, ZLEOa~ R EONT —2 A
INT 2 BATTE—RERD, —HLT=HGEOHRF IV ET,

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

LX ol —ZH T PUP < R ADBICEELZEIE L3, RIEZETICa~<wr FE AL THLFOa<w L RiTE
HRENFET, 72720, RESETB Wi 12L& AT LT S I E DI =S 7 U RBEE D E T,

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

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

AMODE <> RiZEY, 7FHues ot €& 1\ ET,

T aTERT T T REEEET LA LT T s E TS L%, BE, AMODE o< K
(TR =T v FEETLEE N,
BRENRITTREOEBYTT,

KT Uy MER% L O, PUP a2~ R A S g b S E T,
%  AMODE ZL# 1 (CBUSYB="L")iZ, STOP =~ NI A S LR T FEWY,

PDWN <> R ASHNZIE, %43 AMODE 2~ R T7Fal iz U —Z 7 LTLTEEN,

HPF1,HPFO (% HPF O b A7 AR B AR ELET,

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

POP (IR 7 /A XK R OF WA ELET,

ML DA . DAEN 287178 LINE H /71349 35ms [l DGND L ~UL75 SG L ~ULICAES BN R0 —T7 o7k
HEIZZ20E4, DAEN 2307, LINE 1 /71349 110ms % T SG L L5 DGND L~UUIZSEE R80T —H
RREIZZ2DFE9,

AHYDOEE . DAEN 73 178;, LINE H /1349 90ms [i] T DGND L ~ULhs SG L~ULICAES BN R0 —T7 w74k
REIC720E3, DAEN 23°07EE, LINE H/713#%9 140ms BT SG L~UL75 DGND L~ULZAE B T U —Z7

RRBIZR0ET,

POP RyT /4 XK
0 L (WHE)
1 |Y
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A =BT TR — T Sl
FEE :POP £ 0", DAEN;SPEN bt h707—"17

AMODE v K
1/\1~8 2 /\1/+B

AMODE o<k

csB ] |

sck UMM W
sl M gk

' 1 tpupa
j fosn

CBUSYB VoH= o ol i

voL— L - 4

NCR 1= S

(internal)

BUSYB VoH—

(internal) Yo~
1/2DVDD

LINE ) ., : e

(internal) : 1/2SPVDD

SPM 2

1/2SPVDD

SPP GND ! (

TR

R :vypﬁ&szvypﬁm:)(:wpm&:px

oo RS

TALT TR =T T (R 7 IAXT DY)
%&Hﬂg{ﬁ : POP E‘y}\a’loa\ DAEN E“y}\non_)”lna%“: (SPEN E“y}\:’aon)

AMODEZv>F  AMODEZw K
1/84+B 2 /8(+B
CSB [
SCK
sl [ L J1]
L—NI teat ' trupa2 '
CBUSYB VoH— N ' :
vVoL— 7 1 -\- [
NCR Vor= N
(internal) Yo~ J -\*
BUSYB Vo= K R
(internal) Yo~ J
1/2DVDD
SPP GND
(LINE Hi77)

hae :vwﬁﬁwszﬁ%ﬂzﬁwuzw%n@ R
avokmEs —" a2 RREs ;
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TALT LT INT =T 9T (KT JAZHRRIRL) W
%&hﬁg{ﬁ . POP [:\‘\yl\”os’\ DAEN [:\“yl\”osa_yalnﬁgj‘: (SPEN E“y}\:”on)

AMODE vk AMODE vV R
1/34+B 2/1\1+B

csB | |
sck UMY i
sI I 11

1 tees ' teupas

CBUSYB Yo+~ 'I: : '\ I

voL—

NeRT
LS

(internal)

BUSYB Yo+~

voL—

(internal)
f 1/2DVDD

SPP GND
(LINE H77)

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

A — BT TR —
FEE : POP £ 0", DAEN;SPEN b R17—0”

AMODE=ZYYF  AMODEavw K
LA = 234+H

csB | |
SCK . umﬂﬂjmm

Sl [ [
ttess tpoat
CBUSYB VoH= i : f
voL— X ' 3
NCR VoH—
(internal) Vot~ !
BUSYB VoH= N i i
(internal) vo-— ' i ]
1/2DVDD :
LINE 77 : : l\ GND
E 1/2SPVDD
SPM ; tiz
1/2SPVDD
SPP GND

HAE :wﬁﬁ%%}(zvppﬁ%q:)(:vwmw I RS
ST RIS
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TALT TN —=Z 7 (R T JARRDY) Ry
%&hﬁg{ﬁ : POP [:\\‘yl\”l”\ DAEN [:\“yi\”lsa_p’onﬁgj‘: (SPEN E“y}\:”on)

AMODE=ZYYF  AMODEavwuF
1/3/+H 234+H

csB ] |
sck Iy IR
sl M [ T1

H : tcp1 : troa2

4.0
1

CBUSYB VoH~—

voL—

(internal) Yo~

- 3
NCR VOH= \
3 3

BUSYB VoH—
(internal) Yo~

1/2DVDD

SPP
(LINE H77)

GND

% v R ,:wpﬁwwﬁﬁ/aﬂ%m Qv R
avormEs —1 avurpEs ?

TALT T NT—=E T (R T JARR R L) B
SHEAE : POP B h?0”, DAEN E'w R 17—70”l (SPEN £ h="0")

AMODE <k AMODE <k

1/84(+B 2 /\(+B
CSB [
SCK
s M [
H 1 tops H troa3 H
CBUSYB VoH— e i :
voL— IR -\ I
NCR Vor= N y
(internal) Yo~ S
BUSYB Vo= N i Y
(internal) Yo~ '
1/2DVDD
SPP b
(LINE 1)
e QTR zvaﬁ%DPX ITURMESR  NavU RS
awormEs — =
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DAGL,0 IZNES DAC E 507 A R ELET, AIGL0 IX AIN S 007 Fal g 50X A 2% ELET,
DAG1,0 & AIGL,0 XA —H T v i D 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)

0 1 A 71 ON(-6dB)

1 0 A 71 ON(0dB)

1 1 A 71 ON(0dB) (ERFEZE1E)

KAIN Vi ~D7F1as AL, AMODE @i~ F A F1# . CBUSYB="H"|Z72> T T->T FEVY,

DAEN X DAC #D /T —T o7 K ONU—X o All#llaE ik ELET,

DAEN DAC ERm ik B
0 IND = AREE (WEATE)
1 IND—=T v TIREE

SPEN [ZAE —HEDINT—F v TRUNT =5 U 4lIEEZELET,
SPEN="0"B. SPPifFIxS 4 vHhEHBYET,
SPEN AE—HEBDIKEE
0 N =5y IREE (WHATE)
1 IND—T v TIREE

DAEN, SPEN, POP {57 FuZ i OxtiG

DAEN | SPEN | POP E—K iKRE
0 0 0 AE—HHE A | RO —F9 (FIERE)
LINE tH S8 INT—=EHU Ry T /4 ARt %E#zL)
0 0 ; AE—hH AR | NT—F D
LINE H H B INT—=E 9 (RyTIA X5t EHY)
— 1 — | AE—HH A DAC/IAE—H \J)—FvT
1 0 0 |LINEHA DAC =7y F (RyF /4 X5t ELL)
1 0 1 LINE 55 DAC I —7vF (RyFT /4 XxtEHY)

AV A AV 3 e N
AMODE 2= RIZEDNT—Z 7 BEO L H i IR EE DL FIOoRLET,

n=74 Pt

H 7 -
Voor/Voor DGND
SG DGND

SPM HizZ
SPP SPGND
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3.AVOL av vk

*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— I T 7 DS EAEELFT, NCR [EBDIREEICEHR AT A HE T,
BEEIT. TEOIIT, 50 BEEOFREMNAIFETT, PUP 2~ R ASJFE, AMODE i< R A S BRI, S EIT0IH

{t.(0dB) =¥ 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.FADa<T Y 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~ R, A=A T T DT = —RAL DATy AR ELET,

ATy 7 REIE, TROLIIZ, 16 BEEORENAIEETT, Uy MERREZ OYIHIEIZ, 298us IZRESILTWET,
PUP =~ R AR, i EEIZHIHIE (298us) SAVET,

AMODE a2~ RIZED 7l U —7 v 7 ORNCEREL T FEW,

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
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5.PDWN T Yk

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

PDWN I~ RIZEDa~ U REFHIRREN D T — X AREE~BAT L E 77, 7272 L, SR E R bsnET o
T, NU =TT RICHMR EDLETT, o, BAEREBICHAIG AT ER L0 ET,

T =R ARRBITBATUT % B, AL AL 72V 51X 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 —Hry s

PDWN 2~ R AN, o~ RS 28 CRIEZ 1L LET, LX =2l —#ZX, PDWN o~ R A S, o~
NALFRE 238 € BER = IELE T, 2O, A — B 77D SPM 1%, Ry 7 JA X% L4578 Hi-Z 1k
L ES,

Uty b A REHIHIREE o O ND — 2 R R
FH IR Ll FIORLET,

Vavn=v4 e
H BT Wi
VDDL/VDDR DGND
SG DGND

SPM HiZ
SPP SPGND
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6. FADRa<T > F

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

FADR 2~v RIIFHATZL —XEA~V R TT, BAETLIT v RN ETL —XOEREEITVVET, FADR 2~ R
KT v RV E TEET D, T v RV FEIRFIZ FADR I~ RE AN TEERA, YT v R D
NCR [ B23H L~V DRI A ST ATRE T,

KF X FNVDOFAETL — R EH ., START 2~ RICLVHEAZBBSEET,

HAT 57— (F9—F0) i%ﬁ%%—&%%m#é ROM ZAERRIRFIZHE E CTEXET DT, ROM Z/ERR LI RFIZE%
ELET7L—X%EHRTEL TR,

T RIVERTEHIE

C1 CO0 Fy RV
0 0 T IV 0
0 1 F vy 1
1 0 Fr I 2
1 1 Frr X3

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

FADR a< K FADR <K
1,348 2 /18(+B

cs8 L[ 1T
SCK i L
s [1 [

CBUSYB

NCR
(internal)

BUSYB
(internal)

IRRE IR O RS =EaMN Y 1
AVURQED — avbraEs —4

LLL
i
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7.PLAYa<T Y F

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

PLAY 2= RIZIW7L—XELCHAELET, %% T v > r/1D NCR 5 03"H L ~ULOEHI AT A[HET

‘é_o
BFAETE7L—X(F9—F0) 1557 — 254115 ROM ZAERRKERCHE E TEXET DT, ROM ZERR LRI 3%

ELT- 7L — R ELT IV,
PLTFIZZ7 0 —RA(F9-FO)=01H % 4T 555 DAAI T2 RLET,

PLAY <K PLAY a<> K
1/1\/4+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 L
av U REh ' '

LLL

&

PLAY <> FD | NXAMEBRANESNDE, v RUBEIREFZ T PLAY 2~ KD 2 NANE DO ANFFLIRFEL
R0FET, PLAY 2w RO 2 AAARANRANESNAE 2 R R CHAETL7L — XD T RLAFEHE ROM
NHFEAHLEMLET, Z0% ., BABMENHIGSIL, FEESILZ ROM TRUAETHAZITV, BEIMIZH A
ERTLET,

NCR E51Z. TRUVAEH P ORL L~ L e TRU ZE K T UFAERBBESNAE"H L~ LT ET,
YT v kLD NCRAG R H LI b e IRICHAET A7 — XD PLAY 2< R ANEZ T ET,

BUSYB 1E 513, 7RV RAEHE D HAROML L ~LER)  BANK T T5L°HL~L e E4, BUSYB 13
FIZE ., FABER CHAZLEMATENTEET,

F Y RIVERGE Fi 1
Cl Co Fx RV
0 0 FxL K0
0 1 Fro b1
1 0 Fr I 2
1 1 Fyr L3
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EHEBEERO PLAY 39 FAASIIVF 1220\ T

15O T7 L —AFABITEGL TROTZL— R BAETHHED PLAY a~ U RA XA TERLET,

PLAY a<> KR PLAY 2<%k PLAY a<okR
2 13(rB 14RE 234 ME
CSB [ 1 [
SCK LTITARIY L,
sl fil [ [1
CBUSYB | ]
NCR L]
(internal)
BUSYB
(internal) '
SPM iz ' JW\[W’\WU‘WWNMWWNWWWNMMWNMAMNMVW

spp 2 ' WMWWNWWNAWWWNWWMMMNWWMMNWMWM

e e JL—X 2 @4
FRLREE D

EXOINC, HEFATHHEIT, YT v RO NCR BH LU 72> TH5H 10 ms LN (tem)IZIR D71
— XD PLAY 2~ REANLTEEN, ZHUCEY, BiO7L—XEFAK T#H, IR0 7L —XBEAERBES L,
HAZ7L —AMNCESE N EASNDLZ LT — A0 Ek AN T ET,
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8. STARTaZ Yk

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

START 1= RiZ. F¥ U RILFEWAZ —bha< R TF, START 2~ F&2 A )T BRI FADR < R CHAT
57 —RXEHELET, CHO~3 OE YRR 1T AZETHIGLETF Yo f 2 HAELET, %4 F v o R D
NCR 18 523H”L L OBEHI A ST RIRET T,

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

T RIVERTE L
R 9%
CHO “IHRETF v L 0 A
CHI1 PIRETF vl | 2FH4
CH2 PHETT Yo R 2 B H4
CH3 “IPHETT v R 3 4

F¥ L E (CHO-CH3) 1. T WD F v 2 a8 E L TTFE,
BEET (2T0)ITA LN TIEEN,

START av UK
CSB
SCK
sl I
tc2
CBUSYB
NCRO
(internal)
NCR1
(internal)
BUSYBO
(internal)
BUSYBH1
(internal)
SPP H —
avwUr FELXR awUR
KEE (i s EHrch B ek
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EHEREERO START v FAASMIVT 1220 T

1oDOT7 L —AFARICHEBL TIROTZL —REFAETIHHAED START 2~ R ANZAI T HERLUET,

START vk START a<UR

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

CBUSYB |

NCR
(internal)

BUSYB
(internal)

SPP L \I\J\NWWVWNM\MWWVVVVWWWJMWW\M’MNV\ANNW

HE aes e X /| TV—A A X7Vﬁx\2 PR

TRUAE R

EROINC, #EEEAET DAL, $ES T v LD NCR 23H? LU 2725 THn 10 ms LA (tem) 2RO 7 L
—ZX@® START =< FaE AL TLEEN, ZHUZED, BIO7L—XFHAK T#, 3<ITRO 7L — X HAENRBIRS
N, FAETZ7L— XM PN ASND LT L — XD E G F AN TEET,

41/71



SERE=IU9094%KEH FIDL22553-06

ML22Q553-NNN/ML22Q553-xxx

9.STOP <>k

-command l o] 1] 1] o [cH3|cH2]cCH1] CHo |

STOP =~ RIZ&Y, BAEZEILLET, Y RVEIZERE FHETT, CHO~3 OE YN 12T AL TR L
T FNVDOBFAEEEELET, 2 TOT Y RNVOF R EGMRALEEE LT5E, T4 T Vg 12720,
NCR,BUSYB {§ Z13"H 720 FE 7,

STOP =~ RIZFAENET O NCR OIRAEIZEILRZR AN A A[REGE) TT A, FIEDI~V U RA L —/ N LIRE[E 3
VBT,

7E. AMODE i~ RALEE 1 (NCR="L") {% STOP =~ K% A JJL7RW T FELY,
STOP ==K AJ1#41%, BUSYB 1§ B2 H I D F 2R L Thbh, IROa~w 2 RE AL TLTIESNY,

STOP a<w 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

K EE D T W s i

F X RNVERTE A
Fyr IV
CHO “IFRETTF v L 0 Zfs 1k
CH1 “PHRETT vV 1 ZE LR
CH2 “IHRETF v L 2 fE R
CH3 “IHEETF v L 3 fE R

F¥ 1V E (CHO-CH3) 1. T WD F v 2 a8 E L T T,
BEET (2T0) I A LN TIEEN,

STOP 2~ NI DT v FN & RIRFHEEFRE T,
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10. MUON O< > 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~ RiIIHAETSH 2 DOT7L —AOMICHEF 24 AN T 52N TEE T, MUON 2w RiE, B84 Fvox
JLD NCR 18 5 3"H’L ~L DIFIZ A S FRETT,

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

o< RO LOOP F4: (SLOOP =1~ R) X HsEFH A,

T RIVEREFE
R Y%
CHO “IHRETT v 3L 0 IS
CH1 “IHRETT v b IS A
CH2 “IHRE CTTF v /L 2 [THEFHRA
CH3 “PHRECTTF v /L 3 [THEFHRA

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

M DORE (M7—MO0) 1% 4ms [EIFE T 20ms— 1,024ms @D 252 AT TR ENATHE T,
MR ORERIT T OV ER0ES,
72770, BF O ES(M7—MO0) 1Z 04h LA EIZEREL TLIEEWY,

trmu=(2"%(M7)+28%(M6)+2°x (M5)+2*x (M4)+23x (M3)+2%x (M2)+2" x(M1)+2°x(M0)+1)x4ms

PLFIZ7 L —X(F7-F0)=01h OV U FA I, 20ms DS 24F AT DA DX A T RLET,

PLAY <R MUON a2<>KF MUON av> R PLAY ¥ K PLAY o< R
2/8(+B 1/8«(+B 2/8(+B 1/84+B 2 /\/+H

CSB [ [ [
SCK LA A 1111 LR

" RS S

S| fil L I M [

CBUSYB ]

]
L] ]
NCR L] L] I
(internal) i

BUSYB
(internal)

SPM 112100 WV’WWWMWMM\I\WWWW . J\/\/bw
spp 20 : : vWWWNMWNl\M/WMN’WMWV , \f\]\ﬁm

vk X, X BED —— mEEAS Yy mEw
rrLagmE— - N —

o
>+
i
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PLAY < R ANk, 7L—X 1 OTRLREBRE T ULHAZBGT 5L, CBUSYB, NCR 1§ 523"H L~ /L
720Ed, 2D CBUSYB 12 5 D"H’ L ~ UL ~DZEA L% . MUON i< F& AL ET, MUON 2= R A%, 7L —
X1 OBEEPKTTAETNCRERITLL~LER), 7L—X 1 OFAKR TELIREEERVET,

TL—X | OFENK T T 5L, EEEHANHBSIUNCRE BITH L~ R0 ET, 3248 F v kLD NCR 5
BOH L~ ~DOE L FE, 7L—X | ZFAT 572012, PLAY 2~ R2 A HLET,

PLAY ~>RAJJ# . NCR [EBIZF UYL L~ el M F/AK TORBIREER0ET,

MEEHAENKTL, 7L—X 1| OFAZBEET5E NCR E5237H L ~ULIZRD RO PLAY 2~ REAE
MUON 2~ RO AP RIREZRIREEE R0 E T,

BUSYB {5 51X, —HEOFAENE TTHET, L’LLER0ET,

44/71



SERE=IU9094%KEH FIDL22553-06

ML22Q553-NNN/ML22Q553-xxx

11.SLOOP < v K

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

SLOOP < RIZIV#RLEAT—RERELE T, Yo FAEBIZA T AIRET T, SLOOP =< RITHEE DT
Y RNV ERIBEEERHETT, CHO~3 OE YR 11T AZETHIG LT Yo RV EMDIRUFAELET, 48T v
v IV D NCRAE ZH3"H?L ~LDIFIZ A IR HET T,

T FIVERTE
Tyl RV
CHO “IHRETTF v L 0 I A
CH1 “IHRETTF v b 1 20K FA

CH2 “IFRETT v 1L 2 ZR0RUEA

CH3 “IFRETT v 1L 3 iR LEA
F RV E (CHO-CH3) 1. ST WTNDTF v 3L EFEL T FE,
BEET(ETO)ICASLRNTIEE N,

— IR FAE—RERTETHECLOOP 2< 2 R CTRVIKLUFAEDHR EEMIRTHET, HDV I, STOP 2+
VURTHAANY TEELETHDIRUFALET, Fo, MEMIELHEA L7 —XDEE1T, MET7L — X&)

LEAELET,
LAFIZ, SLOOP 2~ R ANJKEDZAIL 7 H R LET,
PLAY o< R SLOOP av UKk CLOOP avw K
cse T 1M1 1]
SCK
sI M i [i L]
CBUSYB j
NCR f
(internal) ;
BUSYB < > : :
(internal) : '
SPP 1/2VvDD
REE awokige X, X BER Yy K Y Y BER [ avorsme
FrLREEH —/ :v’wmﬂqﬂJ \_:.7,%;4:

SLOOP O FAAEHEFEIZDOLNT

SLOOP == Rit, BAEBET OARGHIERDET, PLAY 2~ R AN, %4 F v /LD NCR 23"H”L ~L|Z
725TH5 10 ms LA (tem)iZ SLOOP == Ra AL T REVY, ZAUZEY, SLOOP 2~ R LR | #0IKL
EZATOET, BIRLFAT—RARESNTWAME NCR E 513, "L’L UL e £,
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12.CLOOP a< Y F

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

CLOOP == RIZEY, M0 AT —REMRLET, T RV AT AIHE TS, CLOOP =~ RITEE D
F o RV A FIE E FRE T, NCR 2B DR BBIZEUR K A TTHETT,

CHO~3 DOE YR 1"ZTAZETHRIS LT Yo RNV O IR U AZEERL 9, 0IELHFAET R #HRS N
5HENCREBITH L~V e 0ET,

CLOOP <> RIIHAEEEF O NCR OIRREIZEAGRZR AT A EE T, AIED I RA L — S JUHEE D3
BT,

F Yo FIVEREFH1E

T IV
CHO PFEETTF v R0 0 ORI L FEA AR
CH1 PFEETTF v /b 1 OFRDR LA RS
CH2 PFEETTF v L 2 ORI LA R
CH3 PIEETTF Yo L 3 ORI AR
Fv RV E (CHO-CH3) 1%, T WD F v L ZFREL T FEWY,
FBEET (AT ITASLARNTITEN,

PLAY a< >k SLOOP vk CLOOP av >k

cs8 MR/ /1 ]
sck U i L
SI i M [l ML

CBUSYB

NCR
(internal)

BUSYB ‘ < > ; | —

(internal)

1/2vDD

N

SPP

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

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

CVOL o= RIE&F v RIVOBAGFTEARELET, NCR E 5 OWREICERAR A ATRETT,

CVOL 2= RiEF v o RN ICER E R HE T, CVOL <L RITEEOT v R % RS € /A2 ¥, CHO~3
DOE VN1 T HZETHRIG LT Yo ANV DB BEHRTELET,

¥ AMODE i< R A S, CVOL o~ RRE I kS £,

T X RIVERE L
Tl RV
CHO “IHRETT v 3L 0 DF Rk E
CH1 “IPHRETT vy 1 OF ERTE
CH2 “IIRECT Y RV 2 DEERTE
CH3 “IIRECT Y RV 3 DOEERTE

F ¥V E (CHO-CH3) 1. T W T DO F v 2 a8 E L T T,
BEET (2T0) I A LN TIEEN,

TElE, FROIIIC, 32 BEFEOKENAIHETT, Uy MERRZ OFIHIMEIL, 0dB (23 ESITWET, F2, Utk
o MEFREF & OV PUP o~ R AJJEE, < ROBRERIZ LI Ed,

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< 2 K

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

RDSTAT =< RIZLY, NEEMERIEZHEA 2D ATHETT, NCR (5 B OIRIEIZBHR AT FIHET T,
ERR By MIIOEF v 2V OFANEFHLE 72—/ b—T IS H LA EIR L £,
av R AT DAT —Z A5t LRI ST 7L L TLAE &Y,

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

ERR B N 0" IZER E LTS A, Mt A 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 E5%F A HLET, NCR E51%. A LSI Ba<w K
MV CWABR L LA 1L o< RZARIRBEIC AR B L H 12720 $£9, BUSYB 1§ 5%, B EA P L2 1L E
T, AT —H ARG A UEEO KT — 2 M T ONKFE FTRIORLET,

HART—ERES

BUSY3 Fr )L 3 D BUSYB A
BUSY2 FrJL 2 D BUSYB A
BUSY1 FrJL 1D BUSYB A
BUSYO Fr )L 0D BUSYB 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 B> M ISR E LTS 6 Bt HSIDIRBIT FRL O,

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 TZ7—NAEZMERL ., R TIZEN,

ERCL <> R C=7—Ew 77 LET,

IS—E5 IS—HE

SPMERR SPMﬁﬁqﬁ?a—hI%—t‘\yho
SPM i F A SPP i FHLLIE GND &3 a—kLi=15E . "1"2EYET,

SPPERR SPPﬂﬁ“ﬁ?‘”{a—FIi—t“vh
SPP ##FH SPM i FHLLIE GND &3 3—kL=15A . 1B YET,
BBIS—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~ RIZXD, FEEL=F v /LD BUSYB XIINCR AT —ZAZ 5% STATUS i+ L0 AL £,
NCR 15 5 DR REIZBARZRS A TIATHET T,

OUTSTAT avFk OUTSTAT av K
CSB CSB
SCK SCK
Sl : Sl ;
CBUSYB CBUSYB ‘
NCR NCR ‘
(internal) (internal) ;
BUSYB BUSYB
(internal) . (internal) |
STATUS STATUS ! [
BUSY/NCR STATUS ifmFiKEE
0 BELLFroRILO NCRIESHE H (FNHAE)
1 EBELEFroRILD BUSYB EEHN
F X RNVERGE A
C1 Co Fyr L
0 0 T 2L 0 (R fE)
0 1 Frr Ll
1 0 Fr I 2
1 1 F¥ R 3
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16.SAFE < > k

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

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

BLD2-0 By MIEFRELER ML VAR ELET, MHEEMEIX 2.7~4.0V £TO 6 BRI AJHETT,
TM2-0 DREfEEICE=41, 2 [FIPL |, EIREENSER EMEL FIZ725E, ERR Wi 723" H &2 H )L, RDSTAT 22 R0
BLDERR B> 3 1712720 F9,

ERR Ui 723" H 272 572356 . RDSTAT T 7 —NAEZ L . BLDERR 23170513, EWIRADHENE 2 Hi
S

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 OZEIRMAFRET T, TM2-0 DOREfE IS
T, 2 [\ ECIRENFREMLL EiZ/25 8, ERR 6 7-23"H % H /1L, RDSTAT =<K ® TSDERR B> k31712
B0ET,

ERR ¥ "H 72 o7 85A . RDSTAT CT=7—NAEZMEFR L., TSDERR 231”04 1L, AVOL 2< R CTH &
TiF5. XiZ AMODE :r-?/b T?%Dﬁ*{%’:/\v A LTLIEEN,

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

FRHREE (Tj)1E 140 10°CTH D728, BIELFFIRE (-40~+105C) N THEIMES/FIZ I - TIE Tj=130°C L7220, &
=7 — (TSDERR="1") NFE/ETD5A DOV ET, DG O JE PR (Ta)lZLL FO@ &R0 ET,

EREE D" =sP"™) Fy 7% (Pd) EIFEE(Ta)
4.5V 0.686W HERIDEENTRELEZWL
5.0V 0.861W 104°CLL L THH
5.5V 1.055W 98°CLLE TR

% 0 ja=31.2['C/W] (JEDEC?2 J& A f: 65 HZ M) 8 Q AL — W& HL T IW A LIZRF

FAERMITLE ST, 0ja 1TV ET, ZOLE O L7V R K JE PR E Tamax (X, ity 7% (Pd) %
o, L FOXTHEBTEET,

Tamax = 130[°C] - 0ja['C/W] X Pd[W]
BIZIX, 0ja=36°C/W, BEIREE 5.0V RFO iy KJE PR Tamax 1L T O#EVE/RDET,

Tamax = 130[°C] - 36 X 0.861 = 99[°C]
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TM2-0 B MNIBIREEHR . BEBREOE=2— (X — UIFE R ELET,

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

—
<
N

T

—_

T

o

=~ OO0
el el = =l (= (=R <
~O|mOm|lO~O|Z
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17.ERCLa<T > F

-command L1 v 1T 1] 11 1] 1] 1]
ERCL 2= Rk, =7 —0%ELGE . iiRrT5a~v N TT,
TT7—FEAELTEE | ERR Wi J “H & H /)L £, ERCL 2~ R& A/ #, ERR i XL &2 L E T,

BL, @M= —, BIRELE =T —2 L TWA5 51X, ERCL 2~ K2 AJJLTH, RDSTAT 2~ KD
TSDERR. BLDERR & ERR S 13"H"Z2H ALK T £,

BAENDTT—IZBL TiL, RDSTAT =2~ RES T I,

2 [Fla~ RANT =R —HEZ A7 Fr—h

START <K ERCL awuR ERCL a<u K
VIH— 2[EH 1[EA
csB o A\ A\ =g oy )
SCK
sl |
- e
CBUSYB Vo+— *x_i‘ i
voL— B ,i
NCRn VoH—
(internal) Y~ \—
BUSYBN
(internal)
ERR
EF?RSLT/A:TXQ oon | 0th 00h
o
(internal)
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IR LT — AR EIREIE AR L4 A (SAFE =i~k BLD2-0 By h="001"082)

CSB

ERCL O F

SCK
Sl

UL
[ l

'
11 tesr

CBUSYB YoH—

VoL—

RDSTAT
ERRL T R#%

00h

02h

00h

(internal)
ERR

DVoo

3.0v

3.0V

EIRTBIE =7 — V8 A0, IR SRS &

CSB

ERCL avw Uk

SCK
SI

LTy
|

tes1

CBUSYB YoH—

voL—

RDSTAT

00h

02h

ERRL R4
(internal)

ERR

DVoo
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A=W a—he T =A% OTT— )T E 7 a—F DIEITHNT, A — DG a—NMREDERS -5 5

- -AMODE < AMODE > -AMODE

U7

/J s spkr_powerup RDSTAT >_épkr_powerdow>—< ERCL \ spkr_powerup
1

iedisl, 00h X 10h (it 2) X 00h
(internal) ! !
ERR / \
A
i \e—twamm Y

A — i - a— b2 T —RAERO T =Tl E 7 a—E DI TR, AL — B a— NREEDSHERE L WA S

A -AMODE < AMODE AMODE
/)77”/ I/F spkr_powerup RDSTAT pkr_powerdow ERCL \ spkr_powerup /,
1 1

Egg@;x 4 00h X 10h (7 2) X 00h X 10h
(internal) ! E i
ERR / :\—)
A
i X T a— R '

A — I a— N7 —RAEROZT— T E 7 e —0F DFEITHIC, ERCL # A= 546

- AMODE AMODE >
e ERCL RDSTAT ERCL

/)77”/ I/F spkr_powerup | >_<pkr_powerdow>—< 4

1 1

1 1

1

RDSTAT = \ —
S 00h ¥ 10n (i 2) Yool 10h (1 2) X oon

ERR LY AZ . | .
(internal) ! v '
ERR A \J \.\_
4 4
e X Ta—MEAEKXIH X

31 =7 —27U 7@ E 72— :RDSTAT=>AMODE At’—#} /XU —X& 17 =>ERCL
I 2:SPM =7 — 3 EDGE
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® v FkoO—Fxv—+
1,84 ba<w > KAAZ7BO— (PUP, PDWN, START. STOP. SLOOP. CLOOP. OUTSTAT. ERCL o< > FIZ®&EH)

o]

CBUSYB "H”

2 MR RAS

CBUSYB "H”

| T ]

AT —H G A ML T r—

[ RDSTAT =<K ]

>
)l

CBUSYB "H”

AT — S AHEIHLSI=L)
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BIFEHRATn—

BEIFRHZA . RESETB “L”

>

Wait 10us

N
Y
RESETB “H”
N —T 77—
[ ST AR ]
[ PUP =< F ]
[ AMODE =< F ]
MG 72—
RO~ T
R -
BT v A Y BT RN
A y
PLAY =2~<>K [ FADR =<K ]
A
[ START =<2 ]
HAEEIET7o—4)
)
[ STOP == ]
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e AE B AR T o —
[ FAERRAA ]
v
[ ﬁqu ] 10mS LI
[ PLAY/START/MUON =<1 }
N—T7 BT a—
[ FAERRAA ]
v
[ ﬁqu ] 10mS LI
[ SLOOP =<K "
J— LT e —
[ JL—THh ]
TL— AT %I IR SRS 1k
\ 4 \ 4
CLOOP =<K ] [ STOP =<K
N = T—
[ RO —T 7 RAE ]
v
[ PDWN zt= K ]

58/71



SERC=T2,5T9%kK &4

ML22Q553-NNN/ML22Q553-xxx

[T — T o DEFES T |27 o —

NT—HT 4R TR

a
l

CBUSYB "H”

PUP =<K

CBUSYB "H”

AMODE =<K 1 /31/~H

CBUSYB "H”

AMODE ==K 2 /3 A+H

CBUSYB "H”

RDSTAT ==K ]4—

CBUSY%
Y

AT —HAFEAH L

BUSYB "H”

AMODE 37/% 1/°314~H

CBUSYB "H”

[ AMODE = \7/]\ 2 75AKH

CBUSYB "H”

PDWN =K

CBUSYB "H” N

AP VSN =

FIDL22Q553-06
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SPP/SPM i -3 a— M RF O AL 7 o —

[ SPPERR/SPMERR % 4= ]

[ ERR 3 7" H A8 ]

[ RDSTAT =a~w>F ]

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

STOP ==K
[ AMODE :!7/1\ 2 31(MA KAE—NE—RRT—F 7 3TE
[ ERCL =~k ] *ERR t'vNERR #5127V

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

1E R~ FAS

[ 1A ERCL =t~ K AJ) ]

2B Ha~vRNAT)

[ 2 [BH ERCL =2<>F AT ]

[ 1 Ao R A FEAR) ]

[ 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< > KIZiEM)

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

[ 2EA=v EANGBye P

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

—

CBUSYB "H”

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

[ 1 [ A 22 K A5 (2Byte) ]

[ 2 [l H =<K A J1(2Byte) ]

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

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

CBUSYB "H”
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® SGimFDNIE
SG ¥ 1%, WA =TT OV T FNTTUoRERNET, ZNHDEG I /A RXNBDOLIRNINT Far 7T K
o T o EEER L TIEEN,
REMEEL T, TREEHESELET A, FHhio k. IRESNLZLEBEIOLET,
B, HFHIEBENLE L%, BAEBEZ AT HIICL TEEN,

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

[ ] VDDL‘VDDR i F D AR
Voo Voor i FIEPNESEIEE FH O EIR LAV ET, /AR BIREEBL LD T R ayr T o 2R L TLIEE
AN
KeEEEL T, FRRaHRELET D, FHlio L IRESNDLZEABEIDLET,
B FHNEIENLZE LT % ROMEZBIGT LI TTEEWY,

I F HREEIE "%

Voo Voor 10uF+20% | BB ENKELDIEFE, REFKBMNRGYFETS,
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® EROEHKE
A LSI OEJFEIL. LT 2 BRIV TVNET,
« 7S REI(DVpp), 7 V4L % GND (DGND)
s A — BT T BIR(SPVpp). AL—747 7 GND (SPGND)
TN T EINE DVpp. SPVpp (21, [A—BIROAR TEAD 43I L CEUG L TLE S0,
DGND, SPGND & [Al#kIZ ] —FEIROR T B oI L TR L TIEE W,

DVpp DGND

SPVpp SPGND

64/71



SERC=T2,5T9%kK &4

FIDL22Q553-06

ML22Q553-NNN/ML22Q553-xxx

W & AR G

A =T 7 7 EE (Vppg 1. ML22Q553 D7)

MCU

A

RESETB

A

CsSB

A

SCK

SI

SO

CBUSYB

ERR

o
-

15pF

4.096MHz =

]

STATUS

DIPH

TESTH

XT

XTB

SPM
SPP

SG

AIN

VPP

VDDL

VDDR
DVbp =

S PVDD g T
OJuFI
DGND

SPGND

AE—A

g

L 0.1uF

10uF

5V

FALT 7 EE (Vppg 13, ML22Q553 D7)

MCU

y

1Y

15pF

4.096MHz=

]

RESETB
CsSB
SCK

SI

SO
CBUSYB
ERR
STATUS

DIPH

TESTH

XT

XTB

SPM
SPP

SG

AIN

VPP

VDDL

_”0.1“':

SP-AMP

VDDR

DVpbp

AE—Hh

10uF

SPVpp

0.1uH

DGND

5V

SPGND
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W #EREES I Y IIREF

HELE LTIy ZiRE) & SRR 2 LU T ICREL £

BT
- g E & 1
JE 5K . r ) 15 REA
[H2] 4 C1 C2 Rf Rd HEIREE P
zZ
[pF] [pF] | [Ohm] | [Ohm] [V] (]
15
4.096M | PBRV4.096MR50Y000 ;ﬂ }E; 45t05.5 40 to +125
(AT B ERT
- # E & #
el K i — -
[H2] fh4a Cl1 C2 Rf Rd BIEL 1L FEE S
V4
[pF] [pF] | [Ohm] | [Ohm] [V] [E]
aM CSTCR4MO00G55B-R0O 39)
o 45t05.5 -40 to +125
4.096M | CSTCR4M09G55B-R0 =3
B nl X
VDD
DVpp/SPVpp DGND/
SPGND 7
GND
XT XTB
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W REERE (BEEERRE) Ol

A LST OB AR AR B (TBR BRI L 105°C(max) TT 23, W 4 (8 QBRE)) T 10 4 [M1H R SR 7235 G OfF EMEaE |
DY) BRI JE PHIREE 1%, Ta=70C (max(/i’//?~ VBT 0 ja=24.6[°C/W]IHF) ) IZ720 £,

ZAUTIW A (8 QBKE) it TIT -7 IHEE N BT DI E EAIC LT R LSI oG b+
B2 TY, zt°—777‘/7°733‘ﬁ$%h1’%u£b\ﬁ%ﬂ:ﬁéf XZOHIKEZTHZETITS VER A,

BB ] (R A B ERER]) Z200E 42 ZINE L T, FHREEIEE Ta, fED Y M (AE =B AMEF) | = AT B m f
LS ¥ 2p 80 ET, Eio, D FTEIAR O BB F S CH BB R (P AEBVER ) ORI b £,

BN\ 7T—CRIERTSEE (6ja)

T2 EfEHE LT JEDECA JE/2 Jg MDD o — VAR UEE SR E L F 9,
ZOOMEIT IR G (RESREEE) ICX > TELLET,

HiRx fja &%
JEDEC 4 ¥ .
_ 24.6[°C/W] Ze A& R (Om/s)
WIL/t=76.2/114.5/1.6
( 1.6(mm) £ B 1 B ERE L 100%
JEDEC 2 & 31.20°CIW]
(W/LA=76.2/114.5/1.6(mm)) '

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

32 AR BOARIE FE A 1 8 (BAL) 60%,72 JE(TFAL)100%I 5% & L= F
3 AN REVE A LRI, AR LSI OF A3y RE RS &%*ﬁi@ﬁ@b/b DREHFHTENTODEIATT,

100%1%, 7N =T DFE ARy REEHIR G DNER LD AT R R 7 LSRRI R SN TWH I L EIRL &
o TURNZATEALTUT, REHD = HEMEZZ TSV,
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W/ r—UsHiER

9.70%+0.10

6. 50
(30) @

AR AARARAAARH Z HERAAAARAARAYAS

7.60=0. 20
5.60:0.10
3.70

\/

INOEX WRK /D)
MIRROR FINISH

0.30TYP. |
e
Tal 5 ) 1.000. 20
| N / \f= =
.5 Z o | B
[ \ % HEIR =)
; [ee] \
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