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Speech Synthesis L Sl with Built-in P2ZROM Including Speech-Speed Conversion/Pitch Conversion Functions

FEDL 227X XDIGEST-03
Issue Date: Mae5, 2009

GENERAL DESCRIPTION

The ML2272X(ML22725/ML22724/ML22723-XXX) andML2276X(ML22766/ML22764/ML22763-XXX) are
speechsyrthesis LSIs with built-inP2ROM that stores spechdata.

These ISIs include peed spee caverspn, pitch conversion, elit ROMs, ADPOM2 demders 16-bit DA
converters, lowpass filters, and wnaural speaker anplifiers. The ML2272X suppats the syrchronaus serial
interface ad the ML2276X supportsthe I12C interface.By integrating all the functionsequired for speeh
outputinto asingle dhip, these LSk can bemore eadiy incomporaiedin compact porigble devices.

¢ Built-in memory capacity and naximum vocal reprodation time:
the following table (in 4-bit OKI ADPCOM2 mode)

Product name ROM capacity Maximum vocal reproduction time (sec) *
Fs=8.0 kHz Fs=16 kHz Fs=32 kHz

ML22725-XXXIML22765 16 Mbits 522 261 130

ML22724-XXXIML22764 8 Mbits 260 130 64

ML22723-XXXIML22763 4 Mbits 129 64 32

(*: Speeb -geed omitch conversion funcionsis notusel.)

e voice synthess method:

¢ Sanpling frequency(Fs):

4-bit OKI ADPCM2

8-bit Nonlinear PCM

8-bit PCM, 16-hit PCM

Can bespecified foread phrase.
40/53/64/80/106/120/128/160/213/240/256/320/
48.0 kHz

Fscan be spefied for ead phrase

e Built-in low-pass filter aml 16-kit DA converter

e Spealer driving anvplifier;
¢ CPU mmmand interface:

e Maximum nunber ofphrases:
e Memory bank switching:
¢ VVolume contol:

¢ Repeatfuncion:

e Speeb ea conwersion funcion
¢ Pitch canverspn function

e Souce acillation frequercy:

e Pawer sipply voltage:

¢ Opeaating temperaurerange:

e Packae:

¢ Praduct name:
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0.7W (8Q ,DVpp=5V, Ta25°C)

Analog input 2ch (internal 1ch, external: 1ch)

3-wired seial clock-syntironized(ML 2272X)

12C interface(ML2276X)

4096phrases from 000h to 3FFh (1024 phrasesbark)
Enabled betveen bark 1 and bark 4 ushgthe SELO and SH.1 pins
32 levels (OFF isincluded) can be seby CVOL command.
50 levels (OFF is included) can be seby AV OL command.
LOOP ommands

x0.50t0 x2.00 (150 levels: 0.01 step)

+20% (40 levels: 1% sep width)

4.096 MHz

27t036V/45t1055V

—40°C to +85°C

30-pinsplasticSSOP (S©&P30-P-56-065-K-MC)
ML22725-xxxMB,ML22724-xxxMB, ML22723-xxxMB
ML22766-xxxMB,ML22764-xxxMB, ML22763-xxxMB
(xxx: ROM code No.)
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OKI SEMICONDUCTOR

ML 2272X-

FEDL227XXDIGEST-03

XXXIML2276X-XXX

The tdble bebw summarizesthe diferencedromthe ML2216and ML228® serkes.

. ML22725/ML22724/ | ML22765/ML22764/
Parameter ML2216 ML22800 series ML22723-XXX ML22763-XXX
CPU interface Serial <« <« 12C
4-bit Oki ADPCM2
8-bit straight PCM
Playback method 8-bit nonlingear PCM <« “«— “—
16-bit straight PCM
Maximum number 256 1024 (256/bank) | 4096 (1024/bank) «
of phrases
. 4.0/5.3/6.4/ 4.0/5.3/6.4/8.0/
Sampling frequency 8.0/10.6/12.8 - 10.6/12.0/12.8/ -
(kHz) 16.0 16.0/21.3/24.0/
25.6/32.0/48.0
4.096MHz
Clock frequency (with a built-in crystal <« <« “—
oscillator circuit)
D/A converter 12 bits 12 bits 16 bits «—
Low-pass filter 3rd order comb filter | 3rd order comb filter | FIR interpolation filter «—
Speaker driving Built-in  0.3W NoO Built-in  0.7W -
amplifier (8Q, DVpp =5V) (8Q, DVpp =5 V)
Speech ‘speed/ pitch No - Yes -
conversion
Edit ROM function Yes <« <« «—
Volume control 16 levels <« 32 levels <~
Yes
Silence insertion 20 ms to 1024 ms <« “«— “—
(4 ms/step)
Repeat function Yes <« “— <«
Interval at which a
seam is silent
. . No <« <« <«
during continuous
playback (Note)
Power supply 27V105.5V 27V103.6V 27V105.5V -
voltage
Package 44-pin QFP 30-pin SSOP “«— “—
*1: Continuous playbad asshown below is possble.
1 phrase i 1 phrase R
No silence interval
2/25

Downloaded fronDatasheet.su



OKI SEMICONDUCTOR
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BLOCK DIAGRAMS
(ML22725/M L 22724/M L 22723-X X X)

DVpp
DGND

VoL

Vbbr

CSB
SCK

SI

SO
CBUSYB
DIPH
SELO
SEL1
TESTIO,1
TESTO
RESETB

XT
XTB

Address Controller

21/20/19bit Multiplexer

A 4

16/8/4Mbit ROM

1

4

ADPCM Synthesizer

!

PCM Synthesizer

!

LPF

|

16bit DAC

Phrase Address ]
21/20/19bit
Latch
T - Address Counter
110
Interface Timing
Controller
ry
OoSsC > PLL

11

L

]

(ML22765/M L 22764/M L 22763-XXX)

DVop
DGND

VopL

Vbpr

SDA2-0

SCL
SDA

CBUSYB
SELO
SEL1

TESTIO,L
TESTO

RESETB

XT
XTB
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SPVpp SPGND SPM SPP

AIN

Address Controller

| 21/20/19bit Multiplexer

A

16/8/4Mbit ROM

1

Phrase Address )
21/20/19bit
Latch
T . Address Counter
y
110
Interface Timing
Controller
oscC > PLL

|

L)

y

ADPCM Synthesizer

|

PCM Synthesizer

!

LPF

l

16bit DAC

]

SPVpp SPGND SPM SPP

AIN
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OKI SEMICONDUCTOR

FEDL227XXDIGEST-03

M L 2272X-XXX/M L 2276X-XXX

PIN CONFIGURATIONS (TOP VIEW)

ML22725/ML22724/ML 22723-XXXMB (Synchronous serial interface)

AIN
TESTIO [ 2 ]
RESETB [ 3 |
TESTO [ 4]
DIPH [ 5 |
SELO [ 6 |
SEL1
DGND
csB [ 9]
SCK

s [11]

so [12]
CBUSYB
DGND
XT

@)

[30] sSPM
[29] sPP
SPGND
SPVpp
DGND
SG
TESTI1
VbR
Zl DVpp
[21 ] VooL
NC
DGND
NC

DVoo
XTB

ML 22765/ML22764/M L 22763-XXXMB (12C interface)

NC: No Connection

30-Pin Plastic SSOP

AIN
TESTIO
RESETB
TESTO
SADO
SELO
SEL1
DGND
SAD1
scL
SDA
SAD2
CBUSYB
DGND

= (=
FHERNRERENE

XT [15]

@)

[30] sPM
SPP
SPGND
SPVpo
DGND
sSG
TESTI1
Vbpr
DVbp
VpbL
NC
DGND
NC

[17] DVoo
[16 ] XTB
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NC: No Connection

30-Pin Plastic SSOP
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PIN DESCRIPTION (COMMON TO ALL PRODUCTYS)

Pin Symbol | /O Inltl?li/)alue Description
1 AIN | 0 Input pin for speaker amplifier.
Input pin for testing.
2 TESTIO | 0 Fix this pin to “L” level (DGND level). This pin has a pull-down resistor
built in.
Input pin for reset..
At the “L” level, the LSI enters initial state. During reset, the entire
3 RESETB | 0 circuitry stops and enters power down state. Input “L” level when
(*2) power is supplied. After the power supply voltage is stable, drive this
pin to “H” level. Then the entire circuitry can be powered up.
This pin has a pull-up resistor built in.
4 TESTO o Hi-Z Output pin fgr testing.
Leave this pin open.
6 7 SELO | 0 Memory bank switching pins.
' SEL1 Fix these pins to “L” level when the memory bank function is not used.
8, 14, Digital ground pin. Also serves as a ground pin for the internal
DGND — —
19, 26 memory.
Output pin for command processing status..
13 cBUSYB| O 1 This pin outputs “L” level during command processing. Any command
should be entered when this pin is “H” level.
Connect to the crystal or ceramic resonator.
A feedback resistor around 1 MQ is built in between this pin and the
15 XT | 0 . L
XTB pin. Use this pin if need to use an external clock.
If the resonator is used, connect it as close to this pin as possible.
Connects to the crystal or ceramic resonator.
16 XTB (0] 1 When to use an external clock, leave this pin open.
If the resonator is used, connect it as close to this pin as possible.
Power supply pins for logic circuitry.
17,22 DVpp — — Connect a capacitor of 0.1 puF or more between these pins and DGND
pins.
18, 20 N.C — — No-connected pins. Leave these pins open.
21 Voo, o 0 Regulator output pin for internal logic circuitry.
Connect a capacitor recommended between this pin and DGND pin.
23 Voo . 0 Regulator output pin for Built-in ROM.
Connect a capacitor recommended between this pin and DGND pin.
Input pin for testing.
24 TESTI1 0 Fix this pin to “L” level (DGND level). This pin has a pull-down resistor
built in.
25 sG . 0 Reference voltage output pin for the speaker amplifier built-in.
Connect a capacitor recommended between this pin and DGND pin.
Power supply pin for the speaker amplifier.
27 SPVpp — — Connect a bypass capacitor of 0.1 F or more between this pin and
SPGND pin.
28 SPGND | — — Ground pin for the speaker amplifier.
29 Spp 0 Positive(+) output pin of the speaker amplifier built-in.
Serves as the LINE output (*3), if built-in speaker amplifier is not used.
30 SPM Hi-Z Negative(-) output pin of the speaker amplifier built-in.

Downloaded fronDatasheet.su
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*1: Indicates le initial value duing reset npu or power down.
*2: “H” during power down.
*3: Outputs avoice sigral before anplified by the spealer anplifier built-in.

PIN DESCRIPTION (FOR ML2272X SYNCHRONOUS SERIAL INTERFACE)

Pin Symbol | I/O Imt'?ii/)alue Description
Set pin of the SCK clock edge.
When this pin is “L” level, rising edge is available for input(Sl) and falling
5 DIPH 0 edge is available for output(SO).
When this pin is “H” level, falling edge is available for input(Sl) and
rising edge is available for output(SO).
Chip select pin.
o csB ! ! At the “L” level, data input/output is available.
10 SCK | 0 Synchronous clock input pin for serial interface.
Input pin of synchronous serial data.
When the DIPH pin is “L” level, data is shifted in at the rising edges of
11 Sl 0 the SCK clock pulses.
When the DIPH pin is “H” level, data is shifted in at the falling edges of
the SCK clock pulses.
Output pin of synchronous serial data.
When the DIPH pin is “L” level, data is output at the falling edges of the
12 SO o Hi-Z SCK clock pulses.

When the DIPH pin is “H” level, data is output at the rising edges of the
SCK clock pulses.
When the CSB pin is “H” level, this pin is Hi-Z state.

*1: Indicates e intial value duing reset npu or power dowvn.
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PIN DESCRIPTION (FOR ML2276X |2C INTERFACE)

Pin Symbol | I/O Inltl?li/)alue Description
SADO
5,9,12 | SAD1 | 0 Set pin of the slave address.
SAD2
10 scL | 0 Clqck .|nput pin for I12C serial interface. .
This pin should be connected to pull-up resistor.
Input/output pin for I2C serial data.
Use for setting the mode of write/read and writing address, writing data
or reading data.
11 SDA 10 0 o .
This pin should be connected to pull-up resistor.
(N-ch MOS) open drain, when output mode.
High impedance(Hi-Z), when input mode.

*1: Indicates e initial value duing resetor power down.

7/25
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ABSOLUTE MAXIMUM RATINGS

(DGND = SPGND =0V, Ta =25°C)

Parameter Symbol Condition Rating Unit
DVop,
— -0. +7.
Power supply voltage SPVop 0.3to +7.0 Vv
Input voltage ViN —0.3 to DVpp+0.3 Y
Power dissipation Po 938 mwW
Applies to all pins except
SPM, SPP, VDDL, and VppR. 10 mA
Output short-circuit Applies to SPM and SPP
current los pins. 300 mA
Applies to \(DDL and Vppr 50 mA
pins.
Storage temperature Tste — -55 to +150 °C
RECOMMENDED OPERATING CONDITIONS
(DGND = SPGND = 0 V)
Parameter Symbol Condition Range Unit
DVop,
Power supply voltage SPVop — 27t055 \Y,
Operating temperature Top — —40 to +85 C
Min. | Typ. | Max.
Master clock frequency fosc — n b ax MHz
35 | 409 | 45
External ca.tpacnors for cd. cg . 15 30 45 bF
crystal oscillator
8/25
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ELECTRICAL CHARACTERISTICS

DC Characteristics (for the 3V applications)

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

Parameter Symbol Condition Min. Typ. Max. Unit

“H” input voltage ViH —_ 0.86xDVpp —_ DVpbp Vv
“L” input voltage Vi — 0 — 0.14xDVpp Vv
“H” OUtpUt voltage 1 VoH1 lon = -1 mA DVpp—0.4 —_ —_ \Y
“H” output voltage 2 (*1) Vor2 lon = -50 pA DVpp-0.4 — — vV
“L” output voltage 1 VoL lo.=2 mA — — 0.4 \
“L” output voltage 2 (*1) VoL lo. =50 pA — — 0.4 V
“L” output voltage 3 (*2) Vois lo. =3 mA — — 0.4 \%
“H” input current 1 lina Viu = DVpp — — 10 MA
“H” input current 2 (*3) liH2 Vin = DVop 0.3 2.0 15 pA
“H” input current 3 (*4) liHz Vi = DVpp 2 30 200 HA
“L” input current 1 I VL = GND -10 — — MA
“L” input current 2 (*3) liLo ViL= GND -15 -2.0 -0.3 A
“L” input current 3 (*5) lis VL = GND -200 -30 -2 MA
(I;|6)output leak current 3 Lion Vou = DVoo . . 10 UA
(1_6)output leak current 3 Lo VoL = GND 10 . . UA
Supply current during fosc = 4.096 MHz
plaslggck loo No output load B B 20 mA
Power-down supply s Ta =-40 to +40°C — 1 10 HA
current Ta =-40to +85°C — 1 20 HA

*1: Applies to the XTB pin.

*2: Applies to the SCL and SDA pins.

*3: Applies to the XT pin.

*4: Applies to the TESTIO pin.

*5: Applies to the RESETB pin.

*6: Applies to the TESTO pin.

9/25
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DC Characteristics (for the 5V applications)
DVpp = SPVpp = 4.5t0 5.5V, DGND = SPGND =0V, Ta = -40 to +85°C

Parameter Symbol Condition Min. Typ. Max. Unit
“H” input voltage Vin — 0.8xDVpp — DVpp Vv
“L” input voltage Vi — 0 — 0.2xDVpp Vv
“H” output voltage 1 Von1 lon = -1 mA DVpp—0.4 — — \%
“H” output voltage 2 (*1) Von2 lon = —50pA DVpp-0.4 — — V
“L” output voltage 1 Vou1 lo. =2 mA — — 0.4 \
“L” output voltage 2 (*1) Vor2 loL =50 pA — — 0.4 V
“L” output voltage 3 (*2) VoLis lo. =3 mA — — 0.4 V
“H” input current 1 lib1 Viu = DVpp — — 10 A
“H” input current 2 (*3) lih2 Viy = DVpp 0.8 5.0 20 HA
“H” input current 3 (*4) Iz Viy = DVpp 20 100 400 HA
“L” input current 1 It V. = GND -10 — — A
“L” input current 2 (*3) li2 V). = GND -20 -5.0 -0.8 HA
“L” input current 3 (*5) lis V). = GND —-400 -100 -20 HA
(I*_G)output leak current 2 Lo Vou = DVop . . 10 UA
(’I:G)output leak current 3 Lo VoL = GND _10 o o WA
Supply current durin fosc = 4.096 MHz
plal;)/rt))gck ° loo No output load T T 25 mA
Power-down supply lops Ta =-40 to +40°C — 1 15 HA
current Ta =-40to +85°C — 1 30 HA

*1: Applies to the XTB pin.

*2: Applies to the SCL and SDA pins.
*3: Applies to the XT pin.

*4. Applies to the TESTIO pin.

*5: Applies to the RESETB pin.

*6: Applies to the TESTO pin.

1025
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Characteristics of Analog Circuitry (for the 3V applications)
DVpp = SPVpp = 2.7 t0 3.6 V, DGND = SPGND =0V, Ta = -40 to +85°C

Parameter Symbol Condition Min. Typ. Max. Unit
AIN input resistance Rain — 15 20 25 kQ
AIN input voltage range Vain — — DVppx2/3 | Vp-p
LINE output load R | During 1/2 DVpp output 10 — — kQ
resistance
LINE output volt

output voltage Vao No output load DVpp/6 — DVppx5/6
range
SG output voltage Vs — 0.95xVpp /2 VopL/2 1.05xVppL/2
SG output resistance Rsc During power down 57 96 135 kQ
SPM, SPP output load Rusp o 8 o o o
resistance
Speaker amplifier output SPVpp = 3.3V, f = 1kHz
P 1 — W
power SPO | Repo = 80, THD210% 00 300 m
Output offset voltage o
between SPM and SPP Vor SPIN-SPM gain = 0dB -50 — +50 mv
. . With a load of 8Q

with no signal present

Characteristics of Analog Circuitry (for the 5V applications)
DVpp = SPVpp =4.51t0 5.5V, DGND = SPGND =0V, Ta = -40 to +85°C

Parameter Symbol Condition Min. Typ. Max. Unit
AIN input resistance Rain — 15 20 25 kQ
AIN input voltage range Vain — — DVppx2/3 | Vp-p
LINE output load .
resistance Ria During 1/2 DVpp output 10 — — kQ
LINE output volt
outputvoltage Vao No output load DVpp/6 — DVppx5/6
range
SG OUtpUt voltage Vsc —_ 0.95><VDD|_/2 VDDL/2 1.05><VDD|_/2
SG output resistance Rsc During power down 57 96 135 kQ
SPM, SPP output load Risp o 8 o o Q
resistance
Speaker amplifier output SPVop = 5.0V, 1= 1kHz
gwer P P Psro | Rspo = 8Q, THD>10% 500 700 — mw
P Ta=25"C
Output offset voltage L
between SPMand SPP | Vor | S /N-SPM gain = 0dB 50 — +50 mv
. . With a load of 8Q
with no signal present
1125
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FUNCTIONAL DESCRIPTION
Synchronous Serial Command Interface (Applied to ML 2272X)

The CSB, S, SI, ard SOpins ae usa to input the ommand dag or to real the setus. Driving the CSB pin
to “L” lev el enabes tte serialCPU irterface.
After the CSB pn is driven to “L” level, the canmard data are inpti through the Sl pin from the MSB
synchronizedwith the SCK clock. The command daa shifts in through the S pin & the rising or falling elge
of the SKK clock pulse. Then, a conmand is executed at tle rising or falling edg of the eighh pulse of the
SCKclock.
As for status readng, statusis output from the SO pin, synchronizedwith the SCK clock after the CSB pin is
driven to“L" lev el.
The SKK clock edgeis specifiedby the inpu level of the DIPH pin.
- Whenthe DIPHpinis “L” level, rising edge is asilable for input from SI pin andfalling edg is awilade
for output from SOpin.
- Whenthe DIPH pnis “H” leve, falling edge is aailade for inpu from Sl pin and rising edge is awilable
for output from SO pin.
It is possble o inpu commanddat, even if the CSB pinisfixed by “L” level. Howewer, if unexpectdpulses
causeé by noise are nduced through the SAK pin, SAK clodk pulses aréncorrectly counted, assing afailure in
normal recognition of ommand. Then it is recomnended hat the CSB pin is “L” | evel only for conmand
input.
The count of the SCK clak pulse is intialized whenthe CSB pin goes to“H” lev el.

Command Dat Inpu or SatusRea Timing

e When DIPH pin is “L” level

CsB
SCK | ‘ ‘ | ‘ ‘ _
S| D7 Y D6 X D5 ) D4 Y D3 Y D2 { DL Y Do )
MSB) (LSB)
so \_{ D7 XD6 X D5 ) D4 XD3 D2 ) D1) DO }——

e When DIPH pin is “H” level

CSB
SCK
S| D7 Y D6 X D5 ) D4 Y D3 Y D2 { DL Y Do )
MSB) (LSB)
SO D7 Y D6 X D5 D4 Y D3 )Y D2 D1)Y DO }——

12125
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Thefollowing table shows the conterd$ eachdata outputt a statuseal.

Output status signal
MSB —

7SB —

6SB —

5SB BUSYB output
4SB —

3SB —

2SB —

LSB NCR output

The BUSYB output is “L” | evel when a ommand is being processedor playback s going on.  In other sates,
the BUSYBoutput is “H” level. The NCR sigral ouputis “L” level when a @mmand isbeingprocesed or
playback is ira standby site. In other states, thCR output is ‘H” level.

1325

Downloaded fronDatasheet.su



OKl SEMICONDUCTOR FEDL227XXDIGEST-03
ML 2272X-XXX/ML 2276X-X XX

I12C Command Interface (Applied to ML2276X)

The 12CInterface built-inis an serial interface (: slaveds)) hat is conpliant with 12C b speciftation. It
supportsFastmode and eables data trasmission/receptin at400kbps The SCLand SDA pins are usel to
input the conmard data or b read tle status. Pins (:SADO, 1 and 2) ae usel to set the slavedaress

Pul-up resster should be @nrecied b SCL pin and SDA pin.

For themaster onte 12C bus to commnicate with his device (:slave, input the slave addreswith the first
sewen hits after settig the start codition. The upper three bts of the slawe adiress care setusing the SADO
to 2 pins. The eghth bit of slave adress $ usel to setthe drecion (: write or read) of communicaion. If the
eighth hit is “0” level, it is write mode from master tcslave. And, if the eighth bit is “1” level, it is readmode
from master.

The @mmunication is rade in theunit ofbyte. And acknowlelgeis nealed for each byte.

The protoool of 12C communicaton is shown below.

— Command flow atdat write
Start condion
Slave @dress+W(0)
Write address €x. 1stbyte of acommand)
Write data (ex. 2nd byte of acommand)
STOP cadition

® Data write timing

l Slave Address m 1st Command Data XZX 2nd Command Data EXE

— Command flow atthe dataread
Start condion
Slave adresst+R (1)
Read dad (ex. Satusread)
STOP cadition

¢ Data read timing

SCL
SDA

1425
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Seting of the dave adressusng the SADO to 2 pins

SAD2

SAD1

SADO Lower 4 bits

0101

0101

0101

0101

0101

0101

0101

||k |P|IO|lO|O|O

|k, |O|O|FR |, |[O|O

P |O|P|O|RP|O|FL,|O

0101

The following table showsthe contentsof each dateoutput at the sttus red. Status isupdate by the
RDSTAT command, herdore, besure o inputthe RDSTAT command n orderto rea status.

Output status signal

MSB

7SB

6SB

5SB

BUSYB output (BUSYBO)

4SB

3SB

2SB

LSB

NCR output (NCRO)

The BUSYB dgnalis “L” level when either a command s being processedor the playbackof a paricular

chamelis going on.

In other states, he BUSYB signalis “H” level. The NCR signal is “L” lewvel when either

a command B being procesed or a paricular channel is in standby for playback In othe sttes, the NCR

signd is “H” level.
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Command List

Each ommard is configured in 1-byte (8-bit) units. Each of the AMODE, AVOL FADR, PLAY, MUON,
CVOL, VPITCH, and VSPD commandsforms one commandby two bytes.

Command D7 D6 D5 D4 D3 D2 D1 DO Description

Power-up command.

shift from the power down state to
the command waiting state. Also,
sets the number of memory banks.
Power-down command.

PDWN 0 0 1 0 0 0 0 0 |shift from the command waiting state
to the power down state.

Status read command.

PUP 0 0 0 0 0 0 S1 SO

RDSTAT 1 0 1 1 0 0 0 0 |Read the command status of each
channel.
0 0 0 0 0 1 0 o |Control command of analog circuitry.
AMODE Set operation of power-up/dpwn
FAD |DAG1|DAGO| AIG1 | AIGO |DAEN|SPEN| POP |5nq input/output.
0 1 0 0 F9 F8 0 o [|Playback start command.
PLAY Use the data of the 2nd byte to
F7 F6 F5 F4 F3 F2 F1 FO specify a phrase number.
STOP 0 1 1 0 0 0 0 0 |Playback stop command.
FADR F9 F8 0 0 |Set command of playback phrase.

F7 F6 F5 F4 F3 F2 F1 FO |Use START command to start.

Playback start command without
phrase spec. Use FADR command
to set phrase. After played back by

START 0 L 0 L 0 0 0 0 PLAY command, the same phrase
can be played back with this
command.

0 1 1 1 0 0 0 0 Silence insertion command.
MUON Set the silent time length using M7

M7 M6 M5 M4 M3 M2 M1 MO |0 MO bits in the 2nd byte.
Set command of repeat playback.

SLooP ! 0 0 0 0 0 0 0 Setting is enabled during playback.
Stop command of repeat playback.
CLOOP 1 0 0 1 0 0 0 0 |Also, repeat playback is released by
STOP command automatically.
1 0 1 0 0 0 0 o |Volume control command.
CvOL Set volume using CV4 to CVO bits in
0 0 0 Cv4 | CV3 | CV2 | CV1 | CVO |the 2nd byte.
0 0 0 0 1 0 0 0 |Analog volume control command.
AVOL . )
0 0 AV5 | Ava | av3 | Av2 | Avi | Avo |Setvolume using AVS5 to AVO bits.
VPITCH 1 1 1 0 0 0 0 0 |Pitch conver.si.on cgmmand.
PIZ | Pi6 | PI5 | Pl4 | PI3 | PI2 | Pi1 | pio |Can be specified pitch.
1 1 0 1 0 0 0 o |Speech speed conversion
VSPD command.

SD7 | SD6 | SD5 | SD4 | SD3 | SD2 | SD1 | SDO

Can be specified speed.

1625
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Voice Synthesis Algorithm

Four typesof voice sythess algorithm are sippated. TheyareOKI 4-bit ADPQM2, OKI 8-bit nonlinea PCM,
8-bit straight PCM ard 16-bit straight PCM. Sekct the best one acmording to the characeristics of playbadk

voice.

The following tade shows key features of each algorithm

Voice synthesis
algorithm

Applied waveform

Feature

OKI 4-bit ADPCM2

Normal voice waveform

Up version of OKI's specific voice synthesis algorithm (:OKI
4-bit ADPCM).
Voice quality is improved.

OKI 8-bit Nonlinear
PCM

8-bit straight PCM

16-bit straight PCM

Waveform including high
frequency signals
(sound effect, etc.)

Algorithm which plays back mid-range of waveform as
10-bit equivalent voice quality.

Normal 8-bit PCM algorithm.

Normal 16-bit PCM algorithm,
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Memory Allocation and Creating Voice Data

The ROM is partitimed into four data areas:aice (i.e.,phrase) cotrol area, test &a, vace area, athedt ROM
area.

The voice caitro area nanages the voice dita in the ROM. It contains data for cantrolling the start/stop
addessesf voicedata for 1,024 phrases, ughon-use @ the edit ROM functionand soon.

The test area ctainsdata for testirgy.

Thevoice areaontains actuavaveformdata.

The @it ROM areacontainsdata for #ective useof voice cata. For the details, refer to the sectionof “Edit
ROM Funcion.”

The ait ROM area imot availableif the edt ROM isnot used

The ROM data is created usingdadicated tol.

Configuration of ROM data

0x00000
Voice control area
(Fixed 64 Kbits)
OX01FFF
0x02000 Test area
0x0205F
0x02060
Voice area

max: OxX1FFFFF

Edit ROM area
Depends on creation

max; OX1FFFFF of ROM data.

Playback Time and Memory Capacity

Theplaybad time depeids on the memory capadiy, sanpling frequency ard playbackmethod.
The equation to know the dayback time is shavn below. But this is nd apgied if the edt ROM function is
usel.

1.024 x (Memory capacity — 64.75 [Kbits]
Sampling frequency [kHz] x Bit length

Playback time [sec] =

(Bit length is 4 atthe 4-bit ADPOM2 and 8/16 atthe PQM.)

Exanple) In thecasethatthe sanpling frequency is 16 kHz, algorithm is 4-bit ADPCM2 andROM capacity
is 16 Mbits, the payback time is appox. 261 secorls, as slown below.

1.024x(16834 - 64.75) [Kbits] - pg1 [seq]

Playback time = 16 [kHz] x 4 [bits]

1825
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Edit ROM Function

The edt ROM function makes it passide © play back multiple phrases irsuccesson.  The following functions
are setising the edt ROM function:

+ Continuousplayback There isno limit to set tle number of times ofcontinuows playback. It
depends on the memory capadiy only.
+ Silence nsation: 20ms 0 1,024 ms

It is possble to usevoice ROM effetively to use the edt ROM function.
Below is anexanple d the ROM structure, case olusing he alit ROM function.

Exanple 1) Phraseausing the Edit ROM Function

Phrase 1 A X B X D

Phrase 2 A X Cc X D

Phrase 3 E X B X D

Phrase 4 E X C X D

Phrase 5 A X B D X Silence X E X C X D

Exanple 2) Strucureof the ROM thatontentsof exanple 1 arestored

Address control area

A

Editing area

1925
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Memory Bank Switching Function

The memory bank switching function erables tte the bult-in ROM arealtat is dvivided into up to four banks to
be wed When four banks areused, the maximum nunber d phrases pebank is 1024 o that up © 4096 phrases
can be played back.

Using this function, multiple ROM coas canbe grouped into one cale.

The setting of SEL1 pn and SELO pn determires whch memory bank is used. Toplayback phrases, th
nunmberof memory barks nustbe pecified in PUP.

When using a memory bark switching fundion, data must be divided and saved in the specfied ares at ROM

data creation

— When the number of memory banks is 1

SEL1 | SELO ML22725-XXX ML22724-XXX ML22723-XXX
ML22765-XXX ML22764-XXX ML22763-XXX
0 0 00000h — 1FFFFFh 00000h — FFFFFh 00000h -7FFFFh

— When the number of memory banks is 2

SEL1 | SELO ML22725-XXX ML22724-XXX ML22723-XXX
ML22765-XXX ML22764-XXX ML22763-XXX
0 00000h — FFFFFh 00000h — 7FFFFh 00000h — 3FFFFh

100000h — 1FFFFFh

80000h — FFFFFh

40000h — 7FFFFh

— When the number of nemory banks is4

ML22725-XXX

ML22724-XXX

ML22723-XXX

SELL | SELO ML22765-XXX ML22764-XXX ML22763-XXX
0 0 00000h — 7FFFFh 00000h — 3FFFFh 00000h — 1FFFFh
0 1 80000h — FFFFFh 40000h — 7FFFFh 20000h — 3FFFFh
1 0 100000h — 17FFFFh 80000h — BFFFFh 40000h — 5FFFFh
1 1 180000h — 1FFFFFh C0000h — FFFFFh 60000h — 7FFFFh

The memory (16 Mbits) in the ML22725is divided as slown below.

0-7FFFFh

80000-FFFFFh

100000-17FFFFh

180000-1FFFFFh

Downloaded fronDatasheet.su

Bank 1
Capacity: 16 Mbits
Max. Phrase count: 1024

Bank 1
Capacity: 8 Mbits
Max. Phrase count: 1024

Bank 1
Capacity: 4 Mbits
Max. Phrase count: 1024

Bank 2
Capacity: 4 Mbits
Max. Phrase count: 1024

Bank 2
Capacity: 8 Mbits
Max. Phrase count: 1024

Bank 3
Capacity: 4 Mbits
Max. Phrase count: 1024

Bank 4
Capacity: 4 Mbits
Max. Phrase count: 1024

Memory divide count: 1
16 Mbits x 1 area

Memory divide count: 2
8 Mbits x 2 areas

Memory divide count: 4
4 Mbits x 4 areas
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APPLICATION CIRCUIT
ML2272X: DV pp=SPVpp=5V

MCU » RESETB
» CSB
» SCK
o o))
< SO SPP
< CBUSYB Speaker
0.1uF
_|DPH G {H |—7/|7“
o TESTIL OLuE
i
T TESTIO
Voo
VppR
33pF DVoo 10pF , u;l_OuF
F |—r XT SPVpp i
4.096MHz 5 0.1uF £ --0-1MF:.5V
,77—1 I—T— XTB DGND r
33pF SPGND| o
ML2272X: DVpp=SPVpp=3V
McU RESETB
»CSB
»SCK
o o)
o)
CBUSYB Speaker
0.1uF
I |DIPH SG 4}t
_|TESTIL
AN| L, 0.1uF
7177—-TESTIO
VDDL
Vbor
33pF DVop uj—
XT SPVpp :‘L 10uF
4.096MHzS 0.1uF - 10-1nF L Tay
L7—4 —&—xTB DGND 1 O01uR)
33pF SPGND
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ML 2276X: DVpp=SPVpp=5V

7kQ g g 7kQ

MCU > SCL
» SDA
e (CBUSYB)
SPM ))
SPP
Speaker
0.1uF
o SAD2-0 SGH |;7
0.1uF
[|TEsTIO AN I;:
7; TESTI1
VoL
Vbpr
33pF DVoo iouF , ;0%
|’7—| F——xT SPVop .
4.096MHz = 0.1uFl __o.1u|:_L_5V
F ——xTB DGND .
33pF SPGND ®
ML 2276X: DVDD:SPVDD:3V
nal T no
MCU > SCL
» SDA
(CBUSYB)
SPM
SPP ))>
Speaker
0.1pF
N SAD2-0 sG [
0.1uF
I TESTIO AINH I—7|”
o TESTI1
VoL
VbR
33pF DVoo N
[77—| F—4—|XT SPVpp \h FrouF
4.096MHz S 0.1pFL 010F L C,
[77—| —xT8 DGND { 01wl
33pF SPGND
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PACKAGE DIMENSIONS

(Unit: mm)
SSOP30-P-56-0.65-K |
9, 70+0. 10
30 18
AARAAAAAARAAAR
g = O
-1~
H|
8| &
g O
. LR EEEEELEEEE .
INDEX MARK 1 15 0. 170, 06 5|
MIRROR FINISH - i Faf 3 ) 1.000. 20
0.65 8 . "
T 0.247® s s (
0.30TYP. || || R T g | .'ﬁ
- | "
e BDL T W
[ R 8 — U
ia1a)s1zis sisizizieisinin g 8
é |_0.50
0.10 = 0600, 20
SEATING PLANE —
Package material | Epoxy resin
Lead frame material 42 alloy
Lead finish Sn-2Bi (Bi 2% typ.)
Pin treatment Solder plating (=5pum)
OKI SEMICONDUCTOR CO., LTD. Package weight (g} 018 TYP.
Rev. No./Last Revised 1/Aug. 15, 2007

Notes fa Mounting the Surface Mount Tye Packae:
The airface nmount type padkages arevery suscetible to heat inreflow mounting ad humidity abrbed in
storage. Therdore before you pefform reflow mouning, contact OKI’ s respnsible saks peson for the product

name, package rame, pin number, package cock anddesired mourting conditions (reflov method, tenperatue
and tirres).
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REVISION HISTORY

Page
Document No. Date Previous Current Description
Edition Edition
PEDL2272X FULL-01 | Dec. 17, 2007 - - Preliminary edition 1
FEDL227XXDIGEST-01| Apr. 18, 2008 - - Final edition 1
FEDL227XXDIGEST-02 | May. 29, 2008 - - Final edition 2
56 56 Common terminal explanation attribute
' ' change (TESTI1,SPP,SPM)
11 11 Max value change within the range of LINE
output voltage
FEDL227XXDIGEST-03 | Mar. 25,2009 | 12 12 |Min Typ. and Max value change of CBUSYB
("L" level output time)
17 17 Bit name of AMODE command (PUP->POP)
21,22 21,22 Modify application circuit
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NOTICE

1.

Theinformation mntainedherein canchange withou notice owing to productard/or techntal improvements.
Before using the product, please nake surethat the information being refered to is up-to-date.

. The odline of actim ard exanples fa application circuits described herein have been chosen as an

explanation for the sandad action and paformance of he product When plaming to use te product, please
engure that theexternal conditionsrerefleced in the actal circut, asenbly, ard program desgns.

. When designing your product, pleaseuseour product below the specfied maximum raings ard within the

specifiedoperating rages includingbut nat limited to, operating voltage, power dssipation, andoperatirg
temperature.

. OKI SEMICONDUCTOR assmes o respansibility or liability whatsoeer far ary failure or unusual or

unexpected ogeraton resiting from misuse,neglect improper nstallation, repair, alteraion a accident
improper handing, or unus@a physical o electical stess ircluding, but nat limited to, exposue to
paraneters beyndthe gecified maximum raingsor operation outside he spedied opeaatng range

. Neither indemnity against nor license of a thrd party’s industrial andintellectual property right, etc. is

grartedby us in comectionwith the use of the product ard/or the information and dawings corained herein.
No respasibility is assumed by us for ary infringement of a thrd party’s right which may resut from the wse
thered.

. The pralucts listedin this document are irtended for use in general electromcs eqipmert for commercial

appicaions (e.g, office atomation, @mmunicaion equpment measurerant equipment consumer
electronics, et). These products are not, unless pecifically auhorized by OKI SEMICONDUCTOR
auhorized for use in ary systen or amlication that reqires sgcial or erhanced quality and reliablity
characteristicgior in ay systen or application where tte failure of sich systen or application may resut in
the loss ordamage of property, or death orinjury to humars.

Suech apgications include, bu arenat limited to, traffic and automotive equpment, safety devicesagospaae
equpment, nuclear powerontrol, medical equpment ard life-suppat systens.

. Certain products in this document may needgovernment appoval before they can be exported to particular

countries. The puchaser assmes the respaosibility of determiring the legdity of export of theseprodicts
and will take gpropriate anchecessy steps at theiown expensefor these.

. No pat of the coneents containedheein may bereprinted or reproduced without our prior pemisson.

Copyright 2009 OKI SEMICONDUCTOR CO., LTD.
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