FCDL2240FULL-02
Issue Date: July 12, 2004

ML 2240

EF OKI ADPCM Hi% ) 4 BIEIR A B HBII0E

#id

ML2240 & #CR M KAl 78 2 128Mbit [14ME ROM T74# 281 4 W I8 E 515800 - ML2240 1] Uik
PEZMIENOTR: 8-bit PCM, 8-bit IEZ:: PCM, 16-bit PCM, 2-bit ADPCM2 #1 4-bit ADPCM2 #7.3%.
T AR T AT B .

ML2240 & T —A~ 14-bit 1) D/A i 28 FIKIE 58 4% o

TR R AN O CPU, 1] LLR 25 5 HuF ] ML2240 Ry — MES IR IR S

kL 8-bit PCM, 8-bit PCM, 16-bit PCM, 2-bit ADPCM2, Fl 4-bit ADPCM2 i
AT T AT
B IpIR IR, Lt m] i R R B

4 HIETE R A IR

TR . 4.096 MHz

PRETES 4.0 kHz, 5.3 kHz, 6.4 kHz, 8.0 kHz, 10.6 kHz, 12.8 kHz,
16.0 kHz, 21.3 kHz, 25.6 kHz, 32.0 kHz, 42.7 kHz, 48 kHz

IR B 256 phrases

WE SR IIGE (29 2% 4 WIE T 8D

ANV BN

W& 14-bit D/A 4 2%
WEGEIER RS BT s
EEn 80-pin plastic TQFP (TQFP80-P-1212-0.50-K) (ML2240TB)
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ML2240 Family
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FCDL2240FULL-02

ML2240 Family

"

g E (TRHLED

| 76] RD3

[ 75] RD10

[74] RD2

80-pin plastic TQFP

73] RDO

[72] DV

711 DVoo

E_‘ DVpp

[69] DGND

[68] RD1

'67] RD8

'66] RDO

[65] TEST

[64] DASEL

|63] DASD

[62] DASCK

[61] NC

RD13 [ 1| (60| NC
RD6 [ 2 | @ |59 ] SERIAL
RD14 [ 3| 58 | ROE
DGND [ 4 | |57 | DGND
RD7 [ 5 | 156 RCS
RD15/A-1 [ 6 | 155] AVop
BYTE[7 | |54] AOUTR
RAO [ 8| 53] DAOR
RA1[9 | [52]NC
RA2 [10] |51] AOUTL
RA3 [11] 150 | DAOL
RA4 [12] [49] AGND
RA5 [13] 48] D7/DI
RA6 [14] |47 D6/SCK
RA7 [15] |46] D5/DO
RA8 [16 [45] D4/STASEL
RA9 [17 ] [44] D3/STA3
RA10 [18] [43] D2/STA2
RA11 [19] Q [42] D1/STA1
RA12 [20 [41] DO/STAO

DVoo [21]
RA13 [22]
RA14 [23]
XT [25]
NC [26]
XT [27]
RA16 [28]
RA17 [29]
RA18 [30]
DGND [31]
RA19 [32]
RA20 [33]
RA21 [34]
RA22 [35]
RESET [34]

RA15 [24]

WR [37]
RD [3g]
CS [39]

OPTANA [40]

NC: No Connection
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ML2240 Family

B B

80-pin Plastic TQFP

B

s

B

1-3, 5, 66-68,
73-80

RD14-RDO0

AN E A s B
2 ROE 45 MR N BEE . 24 ROE iy, A ik
M BYTE & HARET,  AMBEE Lk A\ 2] RD14-RD8 5 [

RD15/A-1

110

X BYTE &I w6 by &b B A il % i B e

2 ROE MK, I giiN. X4 ROE JysEi, FditiEmA. 2
Fr7E byte BT, A B bl A-1 % A I 24 RCS & A,
b i . 4 RCS B WA E N, S Mab T s Rk A& .

7

BYTE

HNEAE Ak (1 Word/byte #5HL )
2 BYTE pin J&i: Byte iz
4 BYTE pin yif:  Word #23{

8-20, 22-24,
28-30, 32-35

RA22-RA0

AN A2 (0 ML T
2 RCS pin sl :  miBHfL

25

XT

R AN TR B IR T A%
TELLE AN XT & (27 D [N E— N 1M 1 s R .
AN BT, MK T Al

27

XT

A it e BB EE AR A o
TSN BRI Bh, OREF

36

RESET

SRR, & S RAREIRE . Jeorril, AOUT i I i
HEGND"HLF .

37

WR

CPU #:H5f5 5.
2 CS A s P, WRIESEZEMART .

38

RD

CPU #: L5 5,

JATHIREAE, 2 RD (R, DO-D7 7 A% i — MRS
T, BATEORT, D5/D0 E &M — N REES .

=9 N s e A EN

39

CSs

CPU #ZHO A5
24 CS H AN, WR M RD(SESEEMAZ L.

41-44

D3/STA3
D2/STA2
D1/STA1
DO/STAO

110

IATER ) CPU B R4 11, 24 WRE S 4RI, B AR 24 $ds
BN

FEHRATA AT, ISR I AR 1 A5 I

1 RD IR, T SEA5 At A DAy bR 2 o
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ML2240 Family

B

I/0

]

45

D4/STASEL

I/0

FHATH ST CPU Hdl M2 i

2 WR MRS, SHEIERAE . 2 RD AR, AR 4R A
M, & channel 1 %t BUSY (55 .

ERATHIEUT, ANHE RS M. 1 D4/STASEL MK,
D3/STA3-DO/STAQ E & Al NCR GER F—1Pm4) .
24 D4/STASEL g5, D3/STA3-DO/STAOQ % 4 A A 3 8 i 4t BUSY
G5

46

D5/DO

110

AT AT CPU $dlt s g 11,

2 WR MG, W HHRM A M. 24 RD MG, A4 m kA
HiAE I, & channel 2 it BUSY 55,

24 CS 1 RD MG, M IEIARSE D6/SCK I fi s 5 4 4 4 ety 11 &%
ANTRIERPIRA

47

D6/SCK

I/0

HATH B R CPU il m gk 0.

4 WR NIRRT, ZEANEHRMAE . 24 RD R, 28 il
HAF, g channel 3 % BUSY (5%,

ERATHARE T, R R AT ME S A

IR SCK &I CS 15 5 1) K MY I A 1%, DI/DO & JHI{E SCK IN#hfE
S TR N B .

i SCK & HITE CS 155 1 FFEUTH 5151, DI/DO & ITE SCK 8 i
10N BV N B

48

D7/DI

AT AR CPU Hdls i 2 1.

2 WR AR A B i N . 24 RD RIS o SR i A A
hidiE 4 il BUSY 155

A2 AT H AT A AT A S B i A\ I

50

DAOL

Hith 14-bit DAC /e i3 RIS 5 .

51

AOUTL

S T AU 26 i 14-bit DAC il UL 5 «

53

DAOR

i 14-bit DAC A BB FIEREIE 5 .

54

AOUTR

T L R B 5 Y 14-bit DAC A7 Il IG5 .

56

RCS

fIKHT: RA22-0, A-1, F1 ROE “& iy tt Mok 204 A i A e M5 5o
EHE: RA22-0, A-1, fil ROE & ik T-m BRI .

58

ROE

HME ATk R R A AR .
RCS pin 24 m i A1 B BUIR S

59

SERIAL

CPU 45 AR AU e
r P BT AR
RHP: FATHAR
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ML2240 Family

i ) 110 BTz
40 OPTANA I AR
TR A .
R IR .
62 DASCK O | inprmmas.
63 DASD (0] O A T o
TR LR
IR
64 DASEL O |inarizmass,
O IR
65 TEST b T, B B R B AR
o AV | gt .
oo TR IR AGND 452 IR —A 0.1 F ok 81 1 55 B L %8
Her LA
21, 70-72 DV — S T N e
’ ep TEEMAS IR DOND & 2 A —AS 0.1 F 35 A 155 B L2
49 AGND — | BRI .
4,31, 57,69 DGND — | BTN,
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ML2240 Family

B LAEYE
(GND=0V)
ZH 5 A e il AL
it Ik V —0.3t0 +7.0 \Y;
CEYiENES bD Ta = 25°C )
EHAU)\ ZENES VN —0.3to Vpp +0.3 \
Ak Tste — —55 to +150 °C
WET/EERE GV)
(GND =0V)
ZH s %A A LR (Y2
A H A — 271036 \Y;
TAEEE Top — —40 to +85 °C
Min. Typ. Max.
TR fosc — yP MHz
35 4.096 45
X TAETERE (5 V)
(GND =0V)
ZH 55 ¥ s %AF AT
A H A — 45t05.5 \Y;
TAERE Top — —40 to +85 °C
Min. Typ. Max.
TR fosc — yp MHz

35 4.096 4.5

7162



FCDL2240FULL-02

ML2240 Family

SRR
EAE (3 V)
DVpp = AVpp = 2.7 to 3.6 V, DGND = AGND = 0 V, Ta = —40 to +85°C
S s A Min. Typ. Max. L
“H” Hr N HL R Vi — 0.86 x Vop — — \Y
R NGERS Vi — — — 0.14 Voo \Y;
“H” i A VoH lon = =1 mA Vpp — 0.4 — — Y
“L” s VoL loL =2 mA — — 0.4 \Y;
“H” Fr N IR 1 liH1 Vi = Vop — — 10 A
“H” B NHLIR 2 (1%) 2 Vi = Vop 0.3 3.0 15 A
“H” Fr N 3 (4%) liH3 Vi = Vop 8 — 130 A
‘L7 HINHR 1 It ViL=GND -10 — — A
“L” NI 2 (2%) L2 ViL = GND -120 — -10 A
“L” N ERIR 3 (17) s ViL = GND -15 -3.0 -0.3 A
i HA IR LA (3Y) ILo 0 < Vour < Vop -10 — +10 A
fosc =4 MHz at no load
IS T AR FE 1 I — 8 20 mA
RSO T AE st DD1 OPTANA = “L”
fosc = 4 MHz at no load
RN A i 2 I — 10 30 mA
TR TAE TR DD2 OPTANA = “H”
Ta =—-40 to +70°C — — 15 A
Standby FiEFEHLIR I
y . oS Ta = —40 to +85°C — _ 50 A

1 W T XT .

2* N HT RD L

3* WH T RA22-RA0, D15/A-1 Fil ROE &l
4* NWHT TEST &,
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ML2240 Family

BHifRHE 5 V)
DVpp = AVpp = 4.5 t0 5.5V, DGND = AGND = 0 V, Ta = —40 to +85°C

S (] A Min. Typ. Max. L2

“H” N HL R Vil — 0.8 x Vop — — \Y;

“L” i N HLUT Vi — — — 0.2 Vo \Y

“H” farth LR Von lon = —1 mA Vpp — 0.4 — — \%

“L” i R VoL loL =2 mA — — 0.4 v
“H” LG 1 liH1 Vin = Vbp — — 10 A
“H HIA LR 2 (1%) liHz Vin = Vop 0.8 5.0 20 A
“H” NG 3 (4%) i3 Vin = Vop 30 — 350 A
“L” N FLIE 1 i1 ViL = GND -10 — — A
‘L7 NI 2 (2%) li2 ViL = GND -230 — -60 A
“L” SN 3 (17) lia ViL = GND -20 -5.0 -0.8 A
A H R R (3%) Lo 0 <Vout < Vop -10 -3.0 +10 A

. . fosc =4 MHz at no load

FERUN TAER 3 1 lop1 OPTANA = " — 14 30 mA
WM T AR H 2 oo | O (;:T'\f\:i\azt ?:,,bad _ 17 40 mA
Standby FilFERIL | Ios Ta= 4010 +70%C = - 15 A
Ta =40 to +85°C — — 100 A

1 BT XT &

2* WHT RD &,

3* W T RA22-RA0, D15/A-1 #il ROE & i,
4* N TEST & .
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ML2240 Family

HRIER 4 3 V)
DVop = AV = 2.7 to 3.6 V, DGND = AGND = 0 V, Ta = —40 to +85°C
ZH e P Min. Typ. Max. ¥
AOUT, AOUTR iy Hi 47 2
" , Ak Rixo . 50 . . K
AOUT, AOUTR #y i i J i N ‘
i ARy Tkt 0.5 —  |AVp-05| V
DAOL, DAOR i i il $t Roao — 30 43 60 K
HERIEE (5 V)
DVop = AV = 4.5 to 5.5 V, DGND = AGND = 0 V, Ta = —40 to +85°C
ZH e P Min. Typ. Max. ¥
A 2
?HOUT, AOUTR #1800 | o i 50 _ _ K
AOUT, AOUTR # i i J i N ‘
. ARy Feh K 0.5 —  |AVp-05| Vv
DAOL, DAOR i il $t Roao — 30 43 60 K
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ML2240 Family

THAFFE 3 V)
DVop = AVpp = 2.7 to 3.6 V, DGND = AGND = 0 V, Ta = —40 to +85°C
S 5 1 Min. | Typ. | Max. | 47
B 25 L fauty — 40 50 60 %
RESET i A\ kih 5 5 trsT — 1 — — s
WR T AT CS g7 [R] tcws — 0 — — ns
WR FTHER CS {RFRH) tewH — 30 — — ns
WR ik 58 FE twr SERIAL pin = “L” 200 — — ns
WR b FH5 (1) B g 37 1 1) tois+ SERIAL pin = “L” 100 — — ns
WR_E T+ #5005 AR R I ) toi1 SERIAL pin ="“L" 30 — — ns
RD T F&#FI CS &7 E] tcrs — 0 — — ns
RD LT CS frFEHT IR tcrH — 0 — — ns
RD Hﬂ(/q]ﬁ)ﬁ tRD —_ 200 —_— —_— ns
RD " B 1 ¥ B0 i Hh R AR B ) toop1 — — — 100 ns
RD FTHoAEcdi it DR I A] 1 toor RL = 3k — — 50 ns
CS TR&HTHI SCK 7 i 7] toks SERIAL pin = “H” 200 — — ns
CS TREHTH SCK {4:fF I fa) tex SERIAL pin = “H” 200 — — ns
SCK 1 T3 B % 2 N e 1) toisz SERIAL pin = "H" 30 — — ns
SCK _FFHE BIZE O 6] 18] toiHz SERIAL pin = “H” 30 — — ns
SCK “H” HL V- ik 58 BE tsckn SERIAL pin = “H” 200 — — ns
SCK “L” HL ki 58 FE tscke SERIAL pin = “H” 200 — — ns
SCK FB&HY I WR {45 11 a] tswH SERIAL pin = “H” 200 — — ns
RD " B #5200 i 8 e ) i) tooe SERIAL pin = “H” — — 100 ns
SCK _EJHR BB i i AR I [ toopz SERIAL pin = “H” — — 100 ns
RD - FhH Sl (I ) 2 oz | SEREBRTT L —  — | 50 | ns
STASEL i i i SR I i) Toops SERIAL pin = “H” — — 100 ns
STOP, SLOOP,
M CS _EFHITEN T~ CS I B (1 [l g ey e CLOOP, VOL Al 13 . B s
i) 1 PAN iy &4\
fosc =4.096 MHz
I}éj (238 FTHEBITT AN CS (1T By 1 i) B I - Data read 200 . . ns
WR _ET15 (¥ NCRn 4 H ZE 3R I ) tncrD — — — 100 ns
WR _ETF I BUSYn i H ZE 18 B[] tesyp — — — 100 ns
PUP1 fir4-4i A If NCRn Fil BUSYn [ i toup1 fosc = 4.096 MHz 19 9 2.1 s
i I ) LSRR LN
PUP1 1 PUP2 fir iy N [ 41k 3% A5 € 1N 1) tose fosc = 4.096 MHz 19 9 21 ms
AN RPN
A , fosc = 4.096 MHz
;ﬁuﬁpﬁzﬁéf\&ﬁ)\w NCRn #l BUSYnffikitL | Oz‘ﬁgg A 65 66 67 | ms
OPTANA pin = “L”
fosc =4.096 MHz
PUP2 iy A% A\ IS H ) ramp-up I [E] taup COGIEEE TN 63 64 65 ms
OPTANA pin = “L”
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FCDL2240FULL-02

ML2240 Family

DVpp = AVpp =2.7t0 3.6 V, DGND = AGND =0V, Ta = —40 to +85°C

ZH (s A Min. | Typ. | Max. | #f7
PDWN1 4% A NCRn and BUSYn [#1E _
Eﬁﬂzﬁﬁﬂj IH.IEH tpm fosc =4.096 MHz 0.4 1.3 S
PDWN?2 44 #i A NCRn and BUSYn 1 fosc = 4.096 MHz
N > t , 64 6
HL P4 B ) 2| OpTANApIn=‘l" | O 5 | ms
] , N fosc = 4.096 MHz
PDWN2 iy 4> i N 1) b B t 0.5 — 1.4
v 2 N ) Ab RS 1) AD OPTANA pin = “L” S
PDWN2 iy 4 iy A\ AL fir 4 ramp-down 1] fosc = 4.096 MHz
Il tabwn OPTANA pin = “L" 63 64 65 ms
NCRn {8 HL - 47 H (] 1 tNCR1 fosc = 4.096 MHz 0.5 — 1.4 s
fosc = 4.096 MHz
A . JR R AR B A F R
N2 S S *
NCRn % H Py Hy iR 2 (1%) tNcR2 BEiz= 32 kHz 3.88 4125 | 4.38 ms
(29
fosc =4.096 MHz
SRR D R b F BB B E R )
NCRn {IGFE-~F-4 H I8 A] 3 (1%) tNeR3 SEREMI% = 32 kHz 388 | 4125 | 438 | ms
(2%)
BUSYn 18 H Ty H B (1) tasy1 fosc = 4.096 MHz 0.5 — 1.4 s
y YN : YL T
Mﬁn;ﬁ@ﬁT ™~ CS T M2 [ trcs PN 30 . . ns
V] o s (1)
BUSYn LTSI —A~ CS W T BRI Z A [¥) PO
I tecs i SHA i B B B
N o ) fosc = 4.096 MH
CLOOP fir 4 N J5 NCRn A% HL -4 t i i) tipc o‘;f; ANA pin = |-Z| 0.2 — [ 17769 s
RCS &V ROM Hbhil- %y H A g 1) ] traOE — — — 100 ns
RCS T B4 ROE %t 45 AE N ) troe — — — 100 ns
RCS ETF ) ROM Huhil- % H AR 45 15 T traz RL=3k — — 50 ns
RCS T ROE %y H A% 45 I8 1) troEz R.=3k — — 50 ns
ROE KUY ) ROM Hudik 73 37 I ) tras fosc = 4.096 MHz 100 — — ns
ROE EJH45H) ROM Huhik {4 5 5 1) traH fosc = 4.096 MHz 440 — — ns
ROE A5 ROM H4 37 ) i) tros fosc = 4.096 MHz 290 — — ns
ROE | A¥5 1) ROM {545 ) i) troH — 0 — — ns
ROE ﬂ‘;EEE ‘]’H;](‘{EF ﬁ)ﬁ twroL fosc = 4.096 MHz 580 —_ — ns
ROE %%?Eﬂ(?ﬁﬂ ﬁE tWROH fosc =4.096 MHz 580 —_— —_— ns

1% LRI AL (KRR IR ELE .

2*: 32 kHz 4R/ KA I 32 kHz, 16 kHz, 8 kHz 5% 4 kHz F1 [T E 1
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FCDL2240FULL-02

ML2240 Family

AC Characteristics (5 V)

DVpp = AVpp =4.5t0 5.5V, DGND = AGND =0V, Ta =40 to +85°C

S (a5 ¥ Yan Min. | Typ. | Max. | Hf
T Bl o b Tauty — 40 50 60 %
RESET %y A\ ik v i trsT — 1 — — s
WR AT CS A7) tews — 0 — — ns
LT CS AREETR] tewH — 30 — — ns
WR Rk o twr SERIAL pin = “L” 200 — — ns
WR - THE (1 550408 3 7 I ) tois1 SERIAL pin = “L” 100 — — ns
WR b FH5 (1 B R FF I 1] toiH1 SERIAL pin = “L” 30 — — ns
RD —FIS%YJLIFH':] CS ﬁjﬁﬁ I‘E'J tcrs — 0 — — ns
RD LFH¥EH) CS fRFEHT [H] tor — 0 — — ns
RD Mk o 5 trp — 200 — — ns
RD R B IR A i ) 3R I [ toop1 — — — 100 ns
RD _bFFr s AR $r s 1R) A tboH1 RL = 3k — — 50 ns
CS T4 H) SCK B LI ) toks SERIAL pin = “H” 200 — — ns
CS NI SCK A5 7] tok SERIAL pin = “H” 200 — — ns
SCK - F-# 1A 1 37 ) i) tois2 SERIAL pin = “H” 30 — — ns
SCK - F-#5 B fR R 1) toiHz SERIAL pin = “H" 30 — — ns
SCK “H" H~ V- ik i i tsckh SERIAL pin = “H” 200 — — ns
SCK “L" HLF ik o J& tsckL SERIAL pin = “H” 200 — — ns
SCK F B 1) WR A543 15 ] tswH SERIAL pin = “H” 200 — — ns
RD " B IR A i A7 N ) tooe SERIAL pin = “H’ — — 100 ns
SCK I T B it AR ) toon2 SERIAL pin = “H’ — — 100 ns
RD TR A4 (4 1) 2 oz | SEReBRTT L — | 50 | ns
STASEL i 4 Hi L3R i i) Toobs SERIAL pin = “H” — — 100 ns
STOP, SLOOP,
M.CS LFHITEI F—A4 CS iy FRgHTiambgIt | | CLOOP,VOLand | _ . s
) 1 PAN i &\
fosc =4.096 MHz
%\ c2:s TR —AS CS R BRI A 17) B B - Data read 200 . . ns
WR T NCRn it 28 3R I [a) tNCRD — — — 100 ns
WR LTS ) BUSYn i SE R 1) A tesvp — — — 100 ns
PUP1 74 %1 A NCRn #l BUSYn [ B fosc = 4.096 MHz
L I T trup1 SRl A 1.9 2 2.1 ms
PUP1 Fil PUP2 ir 4 i A\ 1) 4k % A5 7€ I 17] tosc fosc = 4.096 MHz 19 5 21 s
COEIEE TN
A , fosc = 4.096 MHz
;ﬁuﬁpﬁzﬁ;@\ A NCRn F BUSYN R | O?i%ﬂﬁﬁ WA 65 66 67 | ms
OPTANA pin = “L”
fosc =4.096 MHz
PUP2 iy A% A\ I H ) ramp-up B[] taup COEEE TN 63 64 65 ms
OPTANA pin = “L”
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FCDL2240FULL-02

ML2240 Family

DVpp = AVpp =4.5t0 5.5V, DGND = AGND =0V, Ta =—-40to +85°C

Parameter Symbol Condition Min. Typ. Max. Unit
PDWN1 4 A NCRn and BUSYn [H1 _
Eﬁﬂziﬁjﬁ [H_ lEﬂ tPD1 fosc =4.096 MHz 04 1.3 S
PDWN2 #ir 4% A IF NCRn and BUSYn 1 fosc = 4.096 MHz
o : t , 6 4
L4 H ] P22 | OPTANA pin = “L" 3 6 65 | ms
g , . fosc =4.096 MHz
Ry N LS In ) — .
PDWN2 fiir &4 A b FE ] 1] tan OPTANA pin = " 0.5 1.4 s
PDWN2 iy - N (54051 HH ramp-down B fosc =4.096 MHz
] t 6 4
Il ADWN OPTANA pin = “L” 3 6 65 ms
NCRn {5 H -7 B B[] 1 tneR1 fosc = 4.096 MHz 0.5 — 1.4 s
fosc = 4.096 MHz
' N JR R A JRA B R AR
N2 O S *
NCRn i i V4t ) 2 (17) tncre FEB%= 30 kHz 3.88 | 4125 | 438 | ms
(Note 2)
fosc = 4.096 MHz
SRS L T . Ab T8RRI
(Note 2)
BUSYn {i% P4t B[] tesy1 fosc = 4.096 MHz 0.5 — 1.4 s
3 YN / KL T
rycgen ;ﬁ/&%ﬂ ™~ CS MR Z 81 trcs LA 30 . . ns
V] o s (1)
YL Y/ N '3 S ]
mprﬁMﬁwflcsmT%mzwm tacs PONIN 30 . . ns
V] 5 s (1]
N o ) fosc = 4.096 MH
CLOOP fir 4 N J5 NCRn A% HL -4 t i i) tipc o‘;f; ANA pin = |-Z| 0.2 — | 17769 s
RCS 451t ROM Hutlk#y o A8 e i e traoE — — — 100 ns
RCS T B4 ROE %t 45 AE N ) troe — — — 100 ns
RCS T}V ROM Hiuhl-%y H 445 16 ) traz 0 — 50 ns
RCS T H ROE % H 4457 15 1) troEZ 0 — 50 ns
ROE KUY ) ROM Hudik 73 37 I ) tras fosc = 4.096 MHz 100 — — ns
ROE EJH45H) ROM Huhik {4 5 5 1) traH fosc = 4.096 MHz 440 — — ns
ROE A5 ROM H4 37 ) i) tros fosc = 4.096 MHz 290 — — ns
ROE | A¥5 1) ROM {545 ) i) troH — 0 — — ns
ROE ﬂ‘;EEE ‘]’H;](‘{EF ﬁ)ﬁ twroL fosc = 4.096 MHz 580 — — ns
ROE %%?Eﬂ(?ﬁﬂ ﬁE tWROH fosc =4.096 MHz 580 —_— — ns

1% LRI AL (KRR IR ELE .

2*: 32 kHz 4R/ KA I 32 kHz, 16 kHz, 8 kHz 5% 4 kHz F1 [T E 1
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FCDL2240FULL-02

ML2240 Family

i
CPU T#: O F
EEAE
CS (1 VIH ﬁg
viL — X 72
tintw
WR m VIH — 3\- 3
viL — ;72
tows twr _ fown
D7 to DO (I/O) 4 Data Stable \—
< tois1 > FDIH:
CS (|) VIH — 3& 7Z
VviL — r s
‘tINTR‘
RD 1 vw — S -
viL — QZ
fcrs tro | tern
D7toDO(O) /oot valid ————
‘tDOD=1 tTDOH'

CPU BATEONF
ERE

VIH

csqy . :_)gv 721

fown - tintw

VH —

. _ ﬁ
(1) VIL _AS "Z

ORI ¢ & e e S

D6ISCK() UL
tois2 , g‘tSCKH R
ths‘ ] L tome , L_tSCKL
tekn g
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FCDL2240FULL-02

ML2240 Family

SR
VIH —\ —\
;[CRH; AtINTR;
VIH — #
RD() "~ 3& 7
tcrs.
PE/RO(©) . forfoefoskoafoefozkot oo )——
> <'IDOH
. tDOE= < l tscku
oS »_¢DOD2 s ' g.tSCKL
h tekn "
REBH T
D4/STASEL +
—/ i
D3-0/STA3-0 >§L >§L
C C
«—> JEEN
toop3 toop3
Power-On B} FF
Vbb 27V 7
RESET (1)
trsT
Status Processing\ power down
reset

Power-on I iR 45 1
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FCDL2240FULL-02

ML2240 Family

Power-Up K7

PUP1 fir & A\

cs() —\ /

VIH_[
WR())
NCRn(O) vor-£-
(Internal signal) g
tNeRD _ tpups .
BUSYn(0) Vo :ZC
(Internal signal) R
R touet
AOUTLeAOUTR(O) 1/2vbD
DAOLeDAOR GND,
< tosc >
XTeXT Oscillation stopped Oscillating
Stabilizin Command
Status Power down oscillatiog standby

HAT 5 AT H LN I AR 1]

17/62



FCDL2240FULL-02

ML2240 Family

PUP2 fir & A\

CS(|) \ /

WR(1) 1-‘

NCRn(O)
(Internal signal)

v.9

trup2

VOl
.rVO L 2

Y.

BUSYN(O)
(Internal signal)

trup2

v

VOl
VVO L 2

AOUTLeAOUTR(O)
DAOLeDAOR

_tosc i tawp

XTeXT  Oscillation stopped

A
y
A

>

1/2VDD

Oscillating

Status Power down

Suppressingl Command

pop noise

standby

Stabilizing oscillation
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ML2240 Family

Power Down Ff/F

PDWN1 fis &% A

CS(1) \ /
WR(1) \ -+
NCRn(O)
(Internal signal) v_72

tycrRD  tppy

<Pt »

BUSYN(O) r
(Internal signal) . -
3SYD:  tppy
AOUTLeAOUTR(O) 72VDD
DAOLeDAOR .
XTeXT Oscillating Osstgirl)lgggn
Status Command standby Power down

Processing command

AT 5 354782 D IR R A )

19/62



FCDL2240FULL-02

ML2240 Family

PDWN2 iy &5 A\

CS(|)

WR(|)

NCRn(O)
(Internal signal)

BUSYn(O)
(Internal signal)

AOUTLeAOUTR(O)
DAOLDAOR

XTeXT

Status

RESET i\
RESET() \ +
W
trsT
AOUTL-AOUTR(O)

DAOL-DAOR GND

XTXT Oscillating Oscillation stopped

Status Playback Power down

TESE RS i & I RESET (i 7 B 1A 1.

A/

\

—
v
tacro trD2
P
-
tzsvo tro2
1/2VDD
GND
tap tapwn
Oscillating Osstgigra)ggn
Command standby Sgggrﬁgissigg Power down

Processing command
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ML2240 Family

HIEE R

(AP IE A AN T RE BRI IR, 47— MEIEH A PLAY fir 4. )

PLAY tc:ommand PLAY é:ommand
1% byte 2" byte

CSs (1) _\
WR (1) \_7 \_7

Incs

NCR1 (0) x
(Internal signal) tNcrD

A
A4
L

tncro.

A A

tneri

CR2

NCR2 — NCR4 (O)

(Internal signal)

tnerD tncr

I
z
9]
]

Y.

A

tNery tner

BUSY1 (O)
(Internal signal)

tesvo_

Jros < (Note 1)

tesy4

BUSY2 — BUSY4 (O)
(Internal signal)

g i i
T

tesyp | ! tesvi
e tees N
tesy1 OREEIREANC
AOUT (0) " ) o
1/2vDD
Status Command XProcessing Channel 1 Command
standby address playback standby

Processing command  Waiting for 2" byte input of
PLAY command

Note 1: BUSY1 H“L” KJZIFKE = tncro + HEIBUN L
Note 2:  JFATH URTH AT 8 LRI PP AH A o
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ML2240 Family

FADR, START 4 F BB HERNF FEBM channel 1 FF45)

FADR command FADR é:ommand
1% byte 2" byte START command

= T\ L
I
WR(1) \ 7 —\ ; \J
otnes 3 tnes R
NCR1 (O) X T
(Internal signal) tncrD —\;7 tncro r_7 T
tNert tneRr1 P n
> > NCR2
NCR2-NCR4 (O) X \;7
Internal signal - 4
( gnal) tnerD ‘LZ tNCR'{ LZ faes . —tnorp
SN CS ” SR
tnert L T tnery 0 > . hows
BUSY1 (O) X ]
(Internal signal) -r_] tasyo \;7 T
e, tscs — tacs < (Note 1)
tesva . Hgsvi ¢ > o tesvo
BUSY2-BUSY4(O) x L] x L]
(Internal signal) tesvo,| T t tssvg \;] s R ‘tssw
SN BCS g g N
tesvr . | TP R * > . tesvp
AOUT(O) i’ ) tasvi. -
1/2vDD
Status Command Channel 1 Command
standby Command standby play back standby
Processing command Processing command Processing
address

Waiting for 2" byte input of
FADR command
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ML2240 Family

B IR (UFE channel 1 &I STOP 414)

CS (I

WR (1) \_]

NCR1 — NCR4 (O)

(Internal signal) -\'_7

tncrD
BUSY1 (O)
(Internal signal)

BUSY2 — BUSY4 (O)
(Internal signal)

tesyp ¢ >

AOUT ()

1/2vDD

Status

Channel 1 playback Command standby
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ML2240 Family

HUEEELEEMAF (78 channel 1 #&JAY, F8% channel 1 34 PLAY #14)

PLAY g:ommand PLAY command
15" byte 2" pyte

cs (1) —\—/
WR (1) \ ] \ ]
NCR1 (O) 1
(Internal signal) fp T
tnerp 0 1 tnes
PR . tnero
tNer1
NCR2 — NCR4 (O) 1 T
(Internal signal) . fp
tnero o tnere
“tnert tner1
BUSY1 (O)
(Internal signal)
BUSY2 — BUSY4 (O) + +
(Internal signal) - | p
tesyo . 1 itses | tesyo
Ctasvr Ctasvr
Status Channel 1 playback X

Waiting for the next phrase playback
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ML2240 Family

BEENNF (FF channel 1 38, #8E channel 2 38\ PLAY #574)

PLAY command PLAY command
15" byte 2" byte

cs (1) \ [\ [
WR (1) \ / \ /
NCR2 () X 7 X 7—
(Internal signal)
tnero 0 0 0 tnes 0 tnero
“tncr “tnors
NCR1, NCR3, x x
NCR4 (O) i ] C ]
(Internal signal) tero, Mnes | ore
‘ tNer1 g ‘ tNCR1:
BUSY1(0)
(Internal signal)
BUSY2 (0) x 7 x
(Internal signal) tesyp | T itees |
" ) : " tesvp
tesy1
BUSY2, BUSY4 (O) x 7 x 7
(Internal signal) tesyo . T tees |
IR T U iesvo
Ctasvr tasvt
e A oo e e
Status

Channel 1 playback ¥

Controlling address of channel 2
Mixing channels 1, 2 and playing back
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ML2240 Family

#EHARNE (ZE channel 1 #&HAH# A\ MUON 14

MUON command MUONdcomman
1% byte 2" byte

d

S W | W

NCR1 (O) x

_

(Internal signal)

tnero tnes _tnero

v.Y¥Y
A
Y.
Y

KK

NCR1

NCR2 — NCR4 (O)

(Internal signal)

tNcrD _ tner

L
.

4

tNCR1 tNCR1

BUSY1 (O)
(Internal signal)

BUSY2 — BUSY4 (O) X 7 X 7
(Internal signal)
tesvo tasvp

<

Y. Y

<

< >
>

tesy1 tesy1

AOUT (0 WWWV\/\/W/\/VWMNW\/\/\N

Status Channel 1 playback ¥

Waiting for silence insertion
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ML2240 Family

PR IHIH B EBIERF (channel 1 B AIFEFR 3 B0R & UMD

cs ()

WR (1

NCR1 (O)
(Internal signal)

NCR2-NCR4(0)
(Internal signal)

BUSY1(O)
(Internal signal)

BUSY2-BUSY4(O)
(Internal signal)

AOUT(0)

Status

CLOOP command

SLOOP command %(

&«

L

)

L

| i
&« 7
tnero % _ tec
&«
L L]
tnerD tnerD |
tncri - tnort
&«
)
&«
L L
tasvp tesyp

A

Channel 1 playback

XChannel 1 LOOP playback

X

Channel 1 no LOOP playback

Channel 1 no LOOP playback
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ML2240 Family

VOL &K 5
VOL command VOL command
1% byte 2" byte
CS(l)
WR(1) \ F I
NCR1-NCR4(0O)
(Internal signal) tNeRD . X:L] tNeRD x%i
) tNCR1 § ) tnort
BUSY1-BUSY4(O)
(Internal signal) tNeRD X%Z tncro x%]
‘ tNCR1 g ) tNCR1 g
PAN fir &4 \ B 5
PAN command PAN céommand PAN command
1% byte 2" byte 3% byte

INTW
WRay T\ F a ] \ 7
NCR1-NCR4(0) F =
(Internal signal) XLZ ':L \r_i

tncro tNcrD tncrD

BUSY1-BUSY4(0)

(Internal signal) tasvp tasyd fasvp

ANE A SR IRBI
RCS (1) _X 7':
RA22-0 (O) . X K -
L JRACE LY ez
ROE (0) 7 x 7 x / C
. ‘tROE tWROI:‘tWROIj R ‘tROEZ
S Ras o
RD15-0 (1) ] ( )
Jros
) ; trRoH
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ML2240 Family

Dhaedid

WA ERED

ML2240 PN B FAC BESS: T FLS R TR ORI TR O . 020 DI SERIAL 2k 25028 .

SERIAL &4 = "H" B> HATH:0
SERIAL & = "L" #3348
T2 K AT FIATIE O SERIAL & IR A .

SERIAL = “L” SERIAL = “H”
JATH BATE I

D7 (1/0) DI (1) AT EAE N E
D6 (I/0) SCK (1) AT S~ F N A
D5 (1/0) DO (O) TGRS AT S 5
D4 (1/0) THTERS D) I T

Hs fan N\ B STASEL (1) | M8 P NCRn it

R i FLP I BUSYN it
D3 (1/0) STA3 (0) Channel 4 R H & I
D2 (1/0) STA2 (0) Channel 3 R 27 i
D1 (1/0) STA1 (0) Channel 2 {RA % H 8 I
DO (I/0) STAO (O) | Channel 1 IR A% &7

1. TR

MERIHATE LIS, /O & CS, WR, D7 to DO, F11 RD W] AE K AN B A & Fdi & A s, ]

A D i e T TR B A i & R PR S o

9 CS BV HAK I, AAL PR 0

AN A BCE BRI, S E] D7 2 DO ISR A EAE WR A I BT 3R
OB TR A 2HE CS M RD B R MEIE PR 5 R i 2] D7 £ DO &

iy A R A A\ I

cs ()
WR (1)

D7 to DO (1/O) Data Stable )
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ML2240 Family

AR 7

cs ()

RD (1)

D7 to DO (I/0) ——< Data Stable _\/

RN RO TER A I RE S H e A A

Pin MRS RE S

D7 Channel 4 BUSY output (BUSY4)
D6 Channel 3 BUSY output (BUSY3)
D5 Channel 2 BUSY output (BUSY2)
D4 Channel 1 BUSY output (BUSY1)
D3 Channel 4 NCR output (NCR4)
D2 Channel 3 NCR output (NCR3)
D1 Channel 2 NCR output (NCR2)
DO Channel 1 NCR output (NCR1)

PRI Ay s G AR, BUSY 5 SRt LT . £E3CiRA T, BUSY
BRI LT

ST AEAE R i MG R4 T NCR i SHSHL. (EIERAT, NCR 5
itk T
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ML2240 Family

2. HATEN
VLR AT LR, /0 % CS, WR, DI, SCK, RD F1 DO ¥4 H1E % N B ket A\ & FhAS ] (1)
A A FECH A A i A R SR B A5 Pl & RN (PR S
24 CS IV L7 T, Pk 3 g% 82 1A 3%
BN RIBERE T ¥ CS AT WR BN, SRJEHTE A SCK i A 1IN B 5 i TR ke
W 'E MSB Al DI & . DI & IR EEAE SCK A IR 85 5 1 L TH e N B gl ot A3k . v 5 AE
WR B I T AL B
SCK 155 FTH FRUS kB T CS F Y I SCK %A FEF-. 11 HE7E CS R B USI SCK 1 i -
HEL”, DIE I B SCKAF 5 1 L FAT Bk . A, GndAE CS T FEHTIT SCK T HL - A H”,
DI & I B 7E SCK {5 1 N BRI 3R AL .

i A A A\ T

SCK ¥ shE

Cs (1)

_
WR (1) __I Tf
0 OEEEEEEER

—

SCK FF&ushiE

Cs (I

—
wao ] P
" TBEEEE06G

— 4
ScK () U
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ML2240 Family

£ CS 1 RD 4 B A“L AT BEBUMI AR A . DO #1015 SCK I B 5 L0 MU HM I AR A
SCK {5 L TH F BRI, R A fr& AR, 9T CS A5 F My SCK EPRINg s .
JFAT B CTPIR A 54 M DT JHUH WPt 21 D7 A1 DO 4471

IR 7
SCK _LF-ushfE

cs (I) ] l_

RD (1)

SCK (1) TTTTTTTT

. = OEEEEEEE

SCK &yl

sy | l_

RD (1)

SCK (1) | | |

- = BEEsEEoE
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ML2240 Family

TR

¥ PLAY, MUON, and FLASH I/F /& 2 bytes i A 4h,

H 44 #2 1-byte (8 bits)iii A .

4 D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO ik
PUP1 0 0 0 o | | | | _ jﬁg/{ﬁ & M power down IR#&#;#: %8 standby
I 4 5 7 A power down R AR 2
PUP2 O 1 01 0 11— 1 =1 = || standby ihss.
<7 RIS R AR
PDWN1 0 0 1 P R O O ﬁiﬁﬁ & Fr M\ standby PR 42 power down
R R KA
PDWN2 0 0 1 P R R R E11H] ﬂf X B M standby IR AR #: % power
down IR
0 1 0 0 |[c3|c2|cCct1]|co o ‘
PLAY R E R BT, RS TR
F7 | F6 | F5 | F4 | F3 | F2 | F1 | FO
Fig 2 W IR HOT4h i 4
By A IR BB B S, 75 H FADR 4
START 0 1 0 1 | c3|c2|c1|co|itiris.
Wiy 2 AT SEIAN ()30 38 A R B TR) T4 8
MR, .
FADR o L L B e A e A Rl E 1 CE T
F7 F6 F5 F4 F3 F2 F1 FO A i 2 Sk AN IIIE 4R E R E T .
STOP 0 1 1 1 | C3 | C2|C1| CO|HifEibmsd.
MUON T 10| 0| 0 |C3|C2|Cl | CO | ot N (i, HAFHIKREIHHAR
M7 | M6 | M5 | M4 | M3 | M2 | M1 | MO | F-
TR AR T s e o A S A TR TR A
SLOOP 1 0 0 1 lesle2lct!|co gﬁzﬂiﬁﬁﬁlumun Ao AXAEHIE A T HEBORENE
TEIR LA v 4o i A\ STOP w4, WIAZ)
LOOP 1 1 C 2 1 o e
CLOO 0 0 | C3 | C2 ) CT ) CO | n mer s piat.
1 0 1 1 |c3|cz2|c1]|co ‘ L
VOL EWERE T REE, HirSElsE.
— | — | — |wva|Vv3]|Vv2]|Vvl|Vo
1 1 0 0 [ca|cz2|c1]|co
PAN — | — | — | L4 | L3 | L2 | L1 | LO | &EEBMEENLEATE.
— | —| —|R4|R3|R2|R1T| RO
C3,C2,C1,C0 :1miEfexE (C3 ="1": Channel 4; C2 ="1": Channel 3; C1 = "1": Channel 2, C0O = "1":
Channel 1)
F7 to FO s W) B Hu b
M7 to MO iR I EIRS
V4 to VO L AE
L4 to LO DA
R4 to RO A FEE R
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ML2240 Family

Power Down Zhfg

7 power down RZ T, {511 power down ZhfigHd 452 1L iR TAERIR, W E AOUT 24 GND , JE¥
ARG D .

T B XT A0 XT 45 S 2 i

{>° D—o—» oA P P B

1 MQ approx.
< ]
1 1
L L
RESET XT XT
External input “L “L”

BIEIRAS S PR . NCRn F1 BUSYnN.

BiE TR

CH1 NCR1 BUSY1
CH2 NCR2 BUSY2
CH3 NCR3 BUSY3
CH4 NCR4 BUSY4

NCRn = “H” #7x channel n 7] LLiii i % A PLAY, START, F1 MUON i A BT —AMEA) BV .
BUSYn = “H” %75 channel n NERATIE AL, BUSYN = “L” 75 channel n IE£E AT IE A 0T,

I, eSO 2 5 AL BYIIE], PR aliE ) NCR AT BUSY {5 5 #0AL T L HI-F-
KPPEH B, 1052 WA B 0
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ML2240 Family

BEE A A

ML2240 HAg 5 FhAS ] i 4530 R UG e 3% i s 335 1O 15 . 2-bit ADPCM 2 553, 4-bit ADPCM 2 £7.3%:, 8-bit
PCM %%, 8-bit non-linear PCM %351 16-bit PCM 4535,
RN T R A

Rl ArS I P A

Oki 2-bit ADPCM2 IR OKI A ik tt%%l&ﬁ/*ﬁﬁﬁ& 2-bit ADPCM.
Oki 4-bit ADPCM2 WM E S TE OKI A HOB IR BT 5 & sl 5 i 4-bit ADPCM.
Oki 8-bit Nonlinear PCM A0 R AR 23 R A &ﬁ$ﬁ%ﬂﬁ&,ﬂﬂ$1&mF%ﬁ%
8-bit PCM AL AR 43 1 RS bk 8-bit PCM 5435

16-bit PCM A7 R AT 43 R A ¥ 16-bit PCM 535

FAESR A BIRE S X

AP > N =D i (BURD I, S AR, Bk HlR X

A DR A A el o R VR i o e R T 5 A A DT ap i Rt i, Bk PRI DD R (R A A
FIEDLAE o WS P XA 256 Bl M2 il £ .

R XA S B Bl

Bl P AR DX AR et P 308 o o Sl PR A o VARG TR DS 5 25 Bol A2 IR DO RE R it o

B R X AL B R D RE M A7 AE

A At s Bt T L T R TR B

ROM Addresses (ML2240 byte mode)

0x000000

Voice control area
0x0007FEF (16 Kbit Fixed)
0x000800

Voice area

max: OXFFFFFF

Phrase control table area
Depends on creation of ROM

max: OXFFFFFF data.
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ML2240 Family

IS RN A AR
FEIBORS TR AA A 2 o, SRAEAR R . P SR R i) 2 U

1.024 x (Memory capacity — 16) (Kbit)
Sampling frequency (kHz) x Bit length

(Bit length 24 ADPCM, ADPCM 2 = 4 bits; PCM = 8 bits.)

Playback time [sec] =

s 76K 8 Mbits ROM Ivf, W1 SR RESi% 2 16 kHz 151 4-bit ADPCM 53, T84 4% 50 1)K i
a] Ll an N A

. 1.024 x (8192 - 16) (Kbit) B
Playback time = 16 (kHz) = 4 (bit) = 131 (sec)

LA_EJ58 0 18] i) o SABR T AN Y B4 R DU RERI I DL T
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ML2240 Family

REDIRE

ML2240 Feu8 R 4 NMEBIER G F . JEReIEIdFe & PLAY f1 STOP KX &A™ IH 8 BH 4T Sh s 4
o

I 200 30 Y6 5 B R RV
EMIERA G, WA TR AR, B = AT RevE S8 n . an S yse sniE g4 & k4, LU
VOL fir &K1 & &,

AN A RAE AT R 7

LEANFEREESZR A T VLA TR &
BT N, R — AN FRBCETE R R . R, SRR 25 2 DAAS ] 33 BB (1)
AR RN, A SRRSO I RIS, T A YRy — R RFSEA AR L
A7 IR 57 I FRR ARSI AL A AN RER SR R

4.0 kHz, 8.0 kHz, 16.0 kHz, 32.0 kHz -+ (Group 1)

5.3 kHz, 10.6 kHz, 21.3 kHz, 42.7 kHz -+ (Group 2)

6.4 kHz, 12.8 kHz, 25.6 kHz -+ (Group 3)

T A PR LA ] (R RAE A AR A7 R 45 I ] IS A I

fs =16.0 kHz
(01 EToTa I I B AVAVAVAVAVAVANVAVAVAVAVAVAN,

fs = 25.6 kHz (Invalid. Played back as fs = 32.0 kHz.)

Channel 2 AVAVESISAS aVAVAVAVAN AN AN AN

Figure 1 BIAFRIRIRAESIZR A IR T R R B — M 7

Normal playback if not played back by

fs = 16.0 kHz other channel. I
Channel1 — AN\ N\N\N\N\ ‘
T fs = 25.6 kHz (Valid)
Channel 2 "ANAN\N\N\NN\IN\IN———M——

End of channel 1

Figure 2 =47 Al RAFIAFEA Al A E 8045 A5 FIT IR IR — M 7
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ML2240 Family

BEEHIRIIRE

B R D AT E SL 3B I 2 AN BRSO AT BE . 1 FH B V& 2 56126 Th RE I Ik 75 B2 e 5E — R I g
ESAR L SR ECEBCA BRG], B TAAG A 2 5 1R/
AT RE : 4 #] 1024 ms

A P B 038 L e T LAEA7 il 1 8 23000 (10 A A 2 B A 2 B R IR
B A Bk PR AR B B A A A M

Example 1: #iB7& M T BEZHIR I8

Phrase 1 A X B XD

Phrase 2 A X C XD

Phrase 3 E X B XD

Phrase 4 E X C XD

Phrase 5 A X B XD X Silence X E X c XD

Example 2: bfiH SERRAZHT ROM H (5045

Address control area

A

Editing area
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ML2240 Family

R TIRERR

1. PUP1 #1 4

command|0‘0‘0‘0‘—‘_‘_|_|

PUP1 #iv4 FokoK ML2240 M power down R &8 standby R4
7 power down RAI, ML2240 HEE# PUPT 8l PUP2 v 4, }H% R L EATAT i N TR 2 o
ML2240 7t T i = ME— 4 T2\ power down JR7:
1) E)5E.
2) i\ RESET J&
3) X% A\ power down 7%, 1 H. NCRn Al BUSYn 224 i 5

CS(1)
WR(1) ] 1
D7 to DO(l) OxH }
NCRn (0)
BUSYn(0O)
AOUT output(O) GND | 1/2vDD
XTXT CSopang” Oscillating
Status Power down X %tsiﬁl';ﬁ.'gﬁ Cgtr;r?&?)gd

3% FFUGT WR ) ETHY, K4 2ms % Fee 2 5, AOUT E’J?EHJ)\UE})\ GND 484 1/2Vpp - K,
Wi AOUT E’J’iﬁuﬂjfxﬁ% SAMBAR B, AOUT %t (VAR AR = A e o AR, W]
A PUP2 7%

[FRE, e BT O, JRGWITEE T WR B BT, K4 2ms Fiestae 2 Ja, AOUT ¥ Ak
M GND 254 1/2Vpp »

WERAE YR A AL T LI B N2, o ks ey N i 4

{HiE, Y\ RESET #r4 )5, ML2240 ¥k #E A power down R4 .
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ML2240 Family

2. PUP2 14

command|0‘0‘0‘1‘—‘_‘_|_|

PUP2 iy 4 F KA FRAE #4857 A power down IRZS48 A standby IR 7S I 77 A= e

4 ML2240 7F power down #iX F H g PUP1 83 PUP2 v 4, ML2240 ¥ Zus i A e
PANPN

HJ "¢ o
ML2240 7t Rl =AM 4 F¥E power down R :
1) b

2) i\ RESET
3) % power down 74, 1M H NCRn 1 BUSYn 484 &

CS (1)

WR (1) ’

D7 to DO (1)

-

1xH

NCRn (O)

BUSYn (O)

AOUT output (O) GND 1/2Vpp

XT-XT Oscillation stopped Oscillating

Stabilizing Pop noise

Power down o
Status ower do oscillation measures

Command standby

BesTTIE T WR I T, K2 2ms MgRGEUEZ G, AOUT MU AKHE 64ms /il GND 4
1/2Vpp -

[FRE, R BT 0N, IGWIFMET WR B BT, K2 2ms BId% e 2 Jh, AOUT M A\ R
64ms P15 GND 4% 1/2Vpp «

TR AEYIR 5 A e g v i [R) DA Py B e AR I N i 2, 0 K 2B N [ 2

Wi N RESET #r4 5, ML2240 K313 A power down R4
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ML2240 Family

3. PDWN1 14

command|0‘0‘1‘0‘—‘_‘_|_|

PDWN1 fir 4 Ik 415 1 M standby kA (NCRn F1 BUSY #5451 #4354 power down R4, {HSE, 75
T A TR BCIR S I Ay S AR

7E ML2240 #4224 power down R 5 #5 ZARLLTE S FEHUEI, i PUPT 808 PUP2 iy 4, SRJSHIA
PLAY fir4 ok # START 4.

CS(l)
WR(I) | 1
D7 to DO(1) 2H )
/
NCRn(O)
BUSYn(O)
AOUT output(O) 1/2vDD | GND
XTXT Oscillating >\ Osstglrl)lgggn
Command Processin
Status gmman X rocessir Power down

WR 1 _E T A1 PDWN i 2 A # I [R) 45 002 S5, P9 45 A Rl i AOUT [ %n i il AL GND 224k 2] 1/2 Vipp
AP W AOUT #ir i BT AR AR EE1G,  AOUT % HH AR DRadi AR ALKy 25 A2 il ] PDWN2 fip 4 1]
DEIEH S

WR TS LG I E R R AT O R — 38
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ML2240 Family

4. PDWN2 174

command|0‘0‘1‘1‘—‘_‘_|_|

PDWN2 iy 4 & H SR AL B Fi M standby R4S (NCRn H11 BUSYn #5451 #5745 %] power down R
AR, (HE, Tl A TR S, SRk,

7E ML2240 %7 )y power down AR A5, 4RELES S A EEERAE T A 5B PUP1 53 PUP2,
RIGHIN PLAY Bt # START 4.

CS (1)

WR (1) ’

D7 to DO (1) H

-

NCRn (O)

BUSYn (0)

AOUT output (O) 1/2Voo GND

XT-XT Oscillating Oscillation stopped

Status  command standby Processing \ Suppressing

command pop noise Power down

WR [#)_EFH7F1 PDWN2 65 2 4b RN [ 45 5, AOUT (% 78 64ms 18N 1/2Vpp #7454 GND.
{F T B ATHE OINY, AR fr A A BRSSO, AOUT [RIREZEG H A 1/2Vpp 254k 3] GND

TEME S AR, T N A 2 #2206 . (H WS A RESET, ML2240 2xifvig it A power down Ak
P

78N o
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ML2240 Family

5. PLAY @4

0

1

0

0

C3 | C2 | C1

Co 1 byte

command

F7

F6

F5

F4

F3 | F2 | F1

FO 2 bytes

PLAY it %2 —> 2-byte fir 4.

[EA I AE PR S Pk )i €l

FEMGATET) NCR &Iy, LA 4.

I8, ARJEBOE i BRI BRI OT IR s,

C3|C2|C1|CoO ik
ol 0] o0 1 | channel 1 JT#43%I% -
0| 0| 1 0 | channel 2 JFUA4% -
0 1 0 0 | channel 3 FFaEH&
1 0 0 0 | channel 4 JFEAHEII.

A LA IS R 22 AN .

DA DA R A G 3 A7 A 1 2 5000 (1) ROM IN i 02 HB TR BLV (F7 to FO) SO ST 4R A AH N 1 Bk

T Hr7~ A channel 1.

CS (1)

WR (1)

D7 to DO (I)

NCR1 (O)

NCR2 — NCR4 (O)

BUSY1 (0)

BUSY2 — BUSY4 (0)

AOUT output (O)

Status

Bti&x 02H(F7 to FO )RBJBIIN ¥ o

(et (o2
Command
standby

Playback Command standby

Processing address

Processing command

Waiting for the 2" byte input
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ML2240 Family

1 PLAY i 2128 —A> byte BN, 7Ea 2 2BEm L5, & 3N & 126 A byte [FPIRAS . 4
K\ PLAY fir 2156 —A> byte, a2 4bBER A )5, 5 F4A M ROM WAL channel 1 H BT B
& EEE B . 4RJ5 channel 1 FFUGHEAL, A F5 €1 ROM Hutkiy, &k A shfs k.

EHbEEYE I, Channel 1 () NCR1 5 S R FF K", b #4555 NCR1 28 4wy I AR s, 4
NCR Z5“= I8, A LU PLAY i A%~ —ANiE ).

AEHbHEYE B RREGE REH . channel 1 1) BUSY 15 SR FFAIR”, 4% 4 RN AR 4w Rl nl L Rk
BUSY {55 kA o & IEAE AT .

Hihik 7 PN A]
fE PLAY fir Mo, AbPLRRISBE& ik A I TRDRE B R T FB AN f) (KRR AL (R e IR

7 B S A RESET J&, KK 4kHz [FERFESR o B YR IBCE F I i R (R R4 R/ A i i
BT R AR . N RPN IO T8 F) btk A BE BT o I 6] 0 B8 80 L T A R FEIIR Z [ (DG AR

PTRR IR b — A [RERAE AR PN — 1y Hbotik A B BT 7 B R
4 kHz, 8 kHz, 16 kHz, 32 kHz 16 to 17 cycles of 4 kHz (4.00 ms to 4.25 ms)
5.3 kHz, 10.6 kHz, 21.3 kHz, 42.7 kHz 16 to 17 cycles of 5.3 kHz (3.00 ms to 3.19 ms)
6.4 kHz, 12.8 kHz, 25.6 kHz 16 to 17 cycles of 6.4 kHz (2.50 ms to 2.66 ms)
48 kHz 16 to 17 cycles of 6 kHz (2.66 ms to 2.84 ms)
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ML2240 Family

HELERR I PLAY i ST/

NECA T PLAY iy & SRS T (R SR I 7 -

csy [ ] L[ 1]

WR(1)

D7 - Do(l) —{47F

NCR1(0)

J

{[01H) JZETTAN
{01H {(41H 02

<

NCR2 — NCR4(0)

BUSY1(0)

BUSY2 — BUSY4(O)

AOUT output (O) I\/\/\/\N\IVWNNVWVVV\M/\/\/\JVv—

Status Phrase 1 playing A Phrase 2 playing

Command Address Address management
standby management Command

) standby
Command processing Command processing

Waiting for the input of »
the 2nd byte Waiting to start address management

for the next phrase

ML2240 #5585 — Beif Uik AL BE 55 1 EAE RO T8 ) (O RAE R0 . B, 295 — BUE A
PLAY dir 4N G, RARAZ A SEAF N — MBI AL B o 25 AR R A HOF8 A28 o s 1k 21 i
AL PR BT AR RN, R TR SR — BUE ) kAL P,

XA RAERE AT LIRSS BOR A AR T 4650 —BUNRR . IR, Bk 2 At A3 SE3 80T BoA AT
IRIERTS

B, 258 BOBE AR S M, RIS A8 58— AN (R0 A3 odls (0 R IR A T AN A2 A
YERFALBE SR — Bk A IO AL A BTSSR Bk A SRR RO 2 BOE R IR R AR PR ANRESE B FEME
OSSR S N e CTPHR Kyl Gl RS T NE LT

U REORBAT [ Bt SEBLESERRTAL WX A1) PLAY i & I LA AN (R . R R PT7s ki
NS A PLAY iy I 0 35— 1 ) 38 43 2 B SR Jo U K

PLAY input timing

Playback method . . . .
Amount of remaining voice data in playing back phrase

2 bit ADPCM2 69th sample or before

4 bit ADPCM2 35th sample or before

8 bit nonlinear/straight PCM 18th sample or before
16 bit straight PCM 18th sample or before

R PLAY fir &2 5 ERESRIKERAE RPN, Il 58 S PIANTE 1) 2 10) B0 1] B8 R S 45 T
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ML2240 Family

6. START #i%

command | 0 | 1 [ o | 1 [c3|c2]ct]co]

RIAETROEMETE IR . 72 START i @ 5IATT, #5 EEPER i Uit FADR K455%E. START fir
A FHRAE Z AT TE R IN IT 4R H8 T

FET BRI IE ) NCR A5 5 4 I, i LU A START i .

C3-CO (B ETE I Ml

C3 Cc2 C1 Co i
0 0 0 1 channel 1 JTUH3%
0 0 1 0 channel 2 JF 467878 -
0 1 0 0 channel 3 F 25 4% i
1 0 0 0 channel 4 JF 467878 -
Z AN AT DA ] I 50E

T A channels 1 F1 2 [7] B TG 3G -

CS(1)
WR(1) +
D7 - DO(1) 53H>
NCR1, NCR2(0)
NCR3 — NCR4(0) J
BUSY1,BUSY2(0) — | —
BUSY3 - BUSY4(0)
AOUT Output(O) I
Status Sig?dn;?/nd Playback s(,:tgrr?c;rtf/nd

Processing address

Command processing
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ML2240 Family

7. FADR 74

0 1 1 0 C3 C2 C1 COo 1st byte
F7 F6 F5 F4 F3 F2 F1 FO 2nd byte

command

FADR 142 4 2-byte fird. HOLEHHIE MIMIKITIE, AR e BRR IO . (0 Mt
IR )R, 4 0TI START fr4 sk IFAAHR L.

4§55 AL NCR BN, TSI 4

C3-CO iy iz WL F .

C3 c2 c1 co Wi A
0 0 0 1 $&5E channel 1 3B HGEA] .
0 0 1 0 55 channel 2 [R3%BGE 1)
0 1 0 0 $&5E channel 3 HUFEHEA] .
1 0 0 0 $&5& channel 4 FEHGE ]

Z AN IE ] LA A I
T AR TR ) B R (F7-FO) i DLZE G A7 5 20 1) ROM IR 32, B LA EG)H ROM I & 15 A
TR TEE channel 1 . Huhik A (F7-F0) = 02H B BIE /G I e

cs(i)

WR(l) K

D7 - DO(I) / 61H\

(ot ) o )———

NCR1 — NCR4(O)

BUSY1 - BUSY4(0)

Status  Command /X/:XCommand
standby standby

Command processing  Waiting for the input of the 2nd byte

UARAEHT PLAY i & R AR A5, Gl PLAY i & RS0 B R IR e 1l FADR i 448 i 19 BL
W T LAV FHXAE ] FADR i@ K fit 58 i SR ) Beik
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ML2240 Family

8. STOP 14

STOP fir 4 H k45 11 C3-CO A% 1H

command|0‘1‘1‘

| ca | c2]ct]cof

NCRn Fl BUSYn {5 548 =7
AR AT LLZE NCRn AT ADIRZS T STOP 34, A758R 3 By 25 00 5 1 i 2 i) g Bk 1) o

T8 R TR

AL FREE R, %388 ) AOUT it 254 1/2Vopp

B fE

power down, power up 445 Fl power down #5451}, STOP #ir 2 ¥4 2% .

C3 & CO M EW FRIR.

C3 Cc2 C1 Co ik
0 0 0 1 511 channel 1 [R3%75.
0 0 1 0 {511 channel 2 (3% .
0 1 0 0 1% 1I- channel 3 1%
1 0 0 0 {511 channel 4 fJ3%7%
2N IE AT DL A I B 1 E
PLAY command STOP command
—— A
CS (1) |_|
o S b
D7 to DO (I) AEH b2t [\
J U
NCR1 (O)
NCR2 — NCR4 (0) J
BUSY1 (O)
BUSY2 - BUSY4 (O) J
AOUT output (O)
Status gg?dngind Playback Command standby
/ Processing address

Waiting for the 2™ byte input
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ML2240 Family

9. MUON 74

1 0 0 0 C3 C2 C1 CO | 1 byte
command
M7 M6 M5 M4 M3 M2 M1 MO | 2 bytes
MUON iy &/ —> 2-byte iy %« XA 4 FHARAE N B Hh 4 N i o

T E T B AT E’JL_J\_, 9}‘}: W i K .
MEEMAE S RIEIER NCR A S R, ALl A MUON 4.

C3 £ CO i & T

c3 C2 C1 Co Vi ]

0 0 0 1 1t channel 1 H4i N Ef 2
0 0 1 0 7F channel 2 HHHI N5
0 1 0 0 7t channel 3 N ER 3 o
1 0 0 0 7E channel 4 N5 o

A LA] I 2 AN Il TE

B K (M7 3] MO) L1k 256 2%, 4 Z=F0-1024 ZFb2 0459 4 =F).
T T A TR R A B TR B R s 2

=@2" (M7)+2° (M6)+2° (M5)+2' (M4)+2° (M3)+2° (m2)+2' (M1)+2° (MO)+1)
4 ms

ST Jg 78 channel 1 H (1B ANE A HLdiH(F7 to FO = 02H) AT (F7 to FO = 03H) 2 il#fi A— B 200
EEE TR
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ML2240 Family

PLAY command MUON command PLAY command

CS (1)

wo U
D7 to DO (1) 41H—{02H 81H—{31H 1H 03.}
NCR1 (O)
NCR2 — NCR4 (O) J J J
BUSY1 (O) -
BUSY2 — BUSY4 (0) J J J J J
AOUT output (O) .
Status Command Phrase 1 Silence Phrase 2 \([Command
standby playback playback playback p\standby

Controlling address Controlling address Waiting for silence

Waiting for the 2™ byte input Waiting for phrase 1 playback to end

playback to end

i\ PLAY iy % )5, phrase 1 (kAR BESE RO 44K, 28J5 NCR1 {5548 4“H". MUON iy 2-7E
NCR1 5 528 h“H" a4 N . £F MUON 2N, NCR1 {5 SF A“IC" H 4 phrase 1 4R, 1
Jr itk N&545 phrase 1 76 EE R FPIRAS

2 phrase 1 4K )G, B BOTe, NCR1 (55748 4 5", 8 i —BOE ) phrase 2 14y
A7E NCR {5 A R  m IR N o

PRI AN G, NCR1 G 5 PR AR, 5 H 1E 5 7R il R 5 3k N 5457 phrase 2 R .
M RIS RS, phrase 2 #5801 4R, NCRA {5548 457, it b A nl DL R — > PLAY 2% MUON
A PIRES .

1t phrase 1 #jithi A\ 2l phrase 2 Fjfg ki), BUSY1 15 5 HZ N,
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ML2240 Family

10. SLOOP 14

command | 1 | o | o | 1 [ec3|c2]ct]co]

SLOOP i % ] LAY € $ i M IE AR AR . AL H] CLOOP 4 1] LA BRAE IR HE ISR 2 o

SLOOP i & X IEAN T4 i A IE AT %%, BT LA AE PLAY B START fr &M\, JHAE& GmiE i
NCR {5548 4" =" fa % A\ SLOOP 14,

XFT- MUON iy & IS T8 i A AR 3R 1
C3-CO MBI M 4.

C3 C2 C1 Cco 1t
0 0 0 1 W E channel 1 IR IE R L
0 0 1 0 W E channel 2 B IR % U
0 1 0 0 B E channel 3 IR IS
1 0 0 0 W E channel 4 B IR % OB

R LAAE RN 25 22 JHAE R 4R T

it SLOOP fip4 K& C3-CO0 Jr, MIMNANEIE ARG /L NCRn " "4 A SLOOP
e MR E G, NCRn 55228 K.

TEHRRIAN B E C3-CO A i IF s, F%ii N CLOOP i# STOP fir 44 1k ATl I 43 Bedzs iR Dy he e
ERURRIE, RO AR B 45 K o

N\ STOP iy &Kt ILARF R, 5 1A SLOOP i K EFT BUE R Lo

BN AR AR TE PRI R N
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ML2240 Family

B AE AN TR RIS I A

PLAY command SLOOP command CLOOP command

A A
=0 17 L

— [}

WR (1) _L“ L“ i
D7 to DO (1) 4€1H 02H 1.} E}
NCR1 (O) - Repeat set «— Repeat released

NCR2 — NCR4 (O) i J J i

BUSY1 (O)

BUSY2 — BUSY4 (0) J J J
AOUT output (O) M/VVW_

_Phrase 1 ., Phrase1 _

Status Command Command
standby Phrase 1 repeated playback standby

Processing address

Waiting for the 2™ byte input
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ML2240 Family

SLOOP iy & F iy N\ . [H]

SLOOP iy & WA FEIOIT i i 4 (PLAY 853 START 74 2 )5, 3% umE Y NCR J s H BUSY
{558 S LRI N . Wik SLOOP v &7 LA ARSI, JEI B O 88 2

Ho2, Wk SLOOP fiy & 2 ALK BURL A RN, FE28 — PR LR LS. St DARI R 1)
LRI FE. Wk SLOOP iy A Ja, HRIBE G IR 4 B R R D o AN A2 BLEAT T — BUAR
TR AEARBE, TN — BB CH AT ) —BO R IoiESL BT R . XN 2 MBS, DUMEAT L 98 I
IR HEAT 28— BER R F 3t ik A B

SLOOP i A %7 {21 (G PR NI F R PLAY/START A IRE S A% i NI 5 —FE . 5 W F .

O SLOOPHIAMIF
FEIBOE )90 A A B

2 bit ADPCM2 69th sample or before

4 bit ADPCM2 35th sample or before

8 bit nonlinear/straight PCM 18th sample or before
16 bit straight PCM 18th sample or before

Ui AER BB R IK) SLOOP fiy & i AL HH 2ER IR IR Biran A BT SEBLBEA 5 WU A A H

TV, AR AR JE AN B S
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ML2240 Family

11. CLOOP 4

command | 1 | o | 1 | o [ec3|c2]ct]co]

CLOOP fiir4& F KA i Fis 52 JEIE PR AR P 3 TSR 2
AEIMEBOSERR R, NCRn 5 5424 &7
A AERR BGEIE ) NCRn 15 5 BEAPIRA T i\ CLOOP fir4-, {H & i 71 45 i 1 ir 4 [ i

C3-CO i Eis W F 4.

C3 C2 C1 Cco i

0 0 0 1 fiftb% channel 1 [AFEAIBBCIR S
0 0 1 0 fift bk channel 2 FIIE IR I BOIR 2
0 1 0 0 fiRtkk channel 3 IR B BCIRZS o
1 0 0 0 fiftl% channel 4 (PG IETBCIR S

LA 27 % I

CLOOP fir &4 A I ¥

HRIGAGIAHE N K] CLOOP iy &R AN, JRFERORAE H BT TE A3 Bl T i R RS A AR & A

2R =4 CLOOP iy fy NI, P Aicdfes v AR AR S A AL DLAE R IE AR BE, R — AU RSO F) (st ik A
OB OIHR. il THUBEAEHR Ash5 1% BRI, CLOOP & EAR A MU 4 AR JC L o

U REESRAMF U SR R AE AR5, CLOOP iy 4 (i A\ I 7 2K U R

o CLOOP fii AN J7
#8077 X - W
FEIBOE )3 A s e
2 bit ADPCM2 69th sample or before
4 bit ADPCM2 35th sample or before
8 bit nonlinear/straight PCM 18th sample or before
16 bit straight PCM 18th sample or before

WSR3 BESR KR JA K LT N CLOOP 4, I FA 3 JCKE 76 24 i 3 J30E A 45 A 5 5 1k
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ML2240 Family

12. VOL 1%

1 0 1 1 c3 | c2|ct1]| co 1st byte
command
— | — | — | v4 | V3 | V2] V1| VO 2nd byte

VOL 4t % & C3-CO kit —ANliEmFE. T EmIiE-60 dB, 140 29 4. 444:-2dB It
{%%-50dB, %F2%-5dB I %£-50dB LI K.
A LAZERBGEIE ) NCRN {5 5 A FAT LR A I 4N VOL fiv4,  {E4 A T [ 75 1 A2 T056 B0 5 A 25K

C3-CO MBEIH M T %K.

C3 c2 C1 Co 1. A

0 0 0 1 BE5E channel 1 135 & o

0 0 1 0 ¥ 5E channel 2 (&4,

0 1 0 0 BEE channel 3 [ o

1 0 0 0 ¥ 5E channel 4 ()&,
AIE RIS 5 2 AN TS

A SRR E (V4 2 V0).

V4 V3 V2 V1 VO Volume V4 V3 V2 V1 VO Volume
0 0 0 0 0 0dB 1 0 0 0 0 -32 dB
0 0 0 0 1 -2dB 1 0 0 0 1 -34 dB
0 0 0 1 0 -4 dB 1 0 0 1 0 —36 dB
0 0 0 1 1 —6dB 1 0 0 1 1 -38 dB
0 0 1 0 0 -8 dB 1 0 1 0 0 —40 dB
0 0 1 0 1 -10 dB 1 0 1 0 1 —42 dB
0 0 1 1 0 -12dB 1 0 1 1 0 —44 dB
0 0 1 1 1 -14 dB 1 0 1 1 1 —46 dB
0 1 0 0 0 -16 dB 1 1 0 0 0 —48 dB
0 1 0 0 1 -18 dB 1 1 0 0 1 -50 dB
0 1 0 1 0 —20 dB 1 1 0 1 0 (-50 dB)
0 1 0 1 1 —22 dB 1 1 0 1 1 -55dB
0 1 1 0 0 —24 dB 1 1 1 0 0 (-55 dB)
0 1 1 0 1 —26 dB 1 1 1 0 1 —60 dB
0 1 1 1 0 —28 dB 1 1 1 1 0 (—60 dB)
0 1 1 1 1 -30dB 1 1 1 1 1 OFF

{6 LA RESET S AN, FrfiiBiEi A 0.
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ML2240 Family

13. PAN 714

command —

1 0 0 C3 | C2 C1 Co
— L4 L3 L2 L1 LO
— — R4 R3 R2 R1 RO

1st byte
2nd byte
3rd byte

PAN it 52— 3-byte 14 . PAN v HISK T — il it C3-CO ¢ B4 AIHIE 1) A A7 PRI
HE R R E 260 dB Ik 29 Y Fi4-2dB I (K 22-50dB, 45:4¢-5dB i %2-50dB LA T .
A LLERRBGEIE ) NCRn f5 5 40 TALATIRAS I i N PAN i, A T g i 096 A2 P R 2K

C3-CO BB N R4

C3 Cc2 C1 Co ]
0 0 0 1 Sets volume of channel 1.
0 0 1 0 Sets volume of channel 2.
0 1 0 0 Sets volume of channel 3.
1 0 0 0 Sets volume of channel 4.
A A I A E 2N E
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ML2240 Family

HH(R4-RO, L4-LO)iE W F#.

o
H

JEATFEIE

0dB

-2dB
-4dB
-6dB
-8dB
-10dB
-12dB
-14dB
-16dB
-18dB
-20dB

-22dB

-24dB

-26dB

-28dB

-30dB

-32dB

-34dB

-36dB

-38dB

-40dB

-42dB

-44dB

-46dB

-48dB

-50dB

(-50dB)
-55dB

(-55dB)
-60dB

(-60dB)

OFF

RO

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

0

R1

R2

R3

R4

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

0dB
-2dB
-4dB
-6dB
-8dB
-10dB
-12dB
-14dB
-16dB
-18dB
-20dB

-22dB

-24dB

-26dB

-28dB

-30dB

-32dB
-34dB

-36dB

-38dB

-40dB

-42dB
-44dB

-46dB

-48dB

-50dB

(-50dB)
-55dB

(-55dB)
-60dB

(-60dB)

OFF

LO

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

0

1

0

L1

L2

L3

L4

fE_E U RESET $ A, 24 A IERIBOE N 0.
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ML2240 Family

=%, WEMETRIA

14 i KYOCERA CORPORATION, TDK CORPORATION and MURATA MFG

b e A, 3

TR W
KYOCERA
AR —_ @
F \ I L FL R G | 3 AT U B G
[lj‘;? e c1 |c2 [thm RY | vy ”1 %[f%]m =
[PF] | [pF] ] [Ohm]
PBRC4.00GR 30 (external) | )
40M | 5ERG4 0OHR 30 (temal] 1.0k |27t055 |-40to+85
A5 ] B 30 2 7 1) R 31 3% HL S
v/
O GND
VDD
Rd
c1i_I___D__I_i c2
TDK CORPORATION
I E R e |2
Fred | i Rf I Hey | s A7 i e
# c1 |c2 Rd
Hz] |7 Ohm EEI\Y% FEI[°C
pF1 [ eF1 | 10" | ohmy | M) el
40M | FCR4.0MC5 30 (internal) | — 27t055 |-40to+85
A5 ] B B4 9 7 ) IR 91 3% HL S
v/
O GND

VDD

|
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ML2240 Family

MURATA MFG.,
AL A
Fred | i Rf e Hvu | 32 47 i Ve
it C1 C2 Rd
Hz] | Ohm IV FE[°C
pF1 | F1 | 10" [ onmp | T tel
CSTCC3M50G56-R0 | 47 (internal
3.500 (ntemal) | 14sk | 271055
M CSTLS3M50G56-B0 | 47 (internal)
4.096 | CSTCR4M09G55-R0 | 39 (internal)
, — |10k |27t055 |-40to+85
M CSTLS4M09G56-B0 | 47 (internal)
CSTCR4M50G55-R0 | 39(internal
4.500 (internal) — |10k |27t055
M CSTLS4M50G56-B0 | 47 (internal)
A5 FH Wi B4 37 s 1) (R 9032 HL i
7
O GND
VDD
| Rd

—]
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ML2240 Family

o7 P e i 51 PR

MCU 74HC139
» RESET Y3
» CS RA19 2B Y2
» WR RA18 2A Y1
» RD YO
8 162G
<\~ D7-0 S S CE CE CE CE
18
i SERIAL  RA17-0 A A18-1 —{A18-1 —{A18-1 A18-1
RD15/A-1 A0  —A0 A0 A0
i BYTE RD7-0 n D7-0 —{D7-0 |—D7-0 D7-0
8 OE OE OE OE
7; RCS
ROE
i OPTANA
A;—TEST AOUTL———1F— Ej
30pF Speaker driver Speaker
L7—1 —XT
4.096MHz = - AOUTR l_ ::]

30pF

Speaker

Speaker driver
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FCDL2240FULL-02

ML2240 Family

ESEN

g

(Unit: mm)

TQFP80-P-1212-0.50-K |
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H + =
ol|o ==
< | =
o =
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=

=

=

®=

O O

@
LEEELRLLELERELCRELL RS

INDEX MARK

Mirror finish 1.25TYP.

0.22 58 @0 0@

0.17+ 0.05

Oki Electric Industry Co.,Ltd.

/710.10] \SEATING PLANE

o 1.0+ 0.2
| 2
§l2 |
1 N \0~10°
7

o 1o}

al 0.5+ 0.2

? o

K 0.6TYP.
Package material Epoxy resin
Lead frame material 42 alloy

Pin treatment

Solder plating (=5um)

Package weight (g)

0.40 TYP.

Rev. No./Last Revised

4/Oct. 28, 1996
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FCDL2240FULL-02

ML2240 Family

&N ]
LA N
A W | Y
FEDL2240FULL-01 | Oct. 17, 2003 — — e
33,43 33,43 | WM PLAY A 15— ANy
FEDL2240FULL-02 | Jul. 12, 2004 48 48 B4 Stop TS I AT
— 58 BN B B4 1 ) A 2%
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