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OK I Open up your dreams
st PEDL22420FULL-01

OKI Semiconductor  ~ — Lesue Date: Nov. 30. 2007
M1.22420/M1.22460 Preliminary

4-Channel Mixing Speech Synthesis LSI with Built-In Serial ROM Interface

GENERAL DESCRIPTION

The ML22420/ML22460 are speech synthesis LSIs that use voice data ROM externally.

These LSIs incorporate into them an edit ROM, ADPCM2 decoder, 16-bit D/A converter, low-pass filter,
monaural speaker amplifier, and an interface for external memory.

With functions necessary for a voice output circuit all integrated into a sigle chip, these LSIs can be incorporated
into compact mobile devices more easily.

¢ Speech synthesis method: 4-bit OKI ADPCM2
8-bit Nonlinear PCM
8-bit PCM/16-bit PCM
Can be specified for each phrase.
e Sampling frequency: 4.0/53/64/8.0/10.6/12.0/12.8/16.0/21.3/24.0/25.6/32.0/
48.0 kHz
Can be specified for each phrase.
e Built-in low-pass filter and 16-bit D/A converter

e Speaker driver amplifier: 0.7 W 8Q (when VDD =5 V) TBD
Analog input: 2ch (internal: 1ch; external: 1ch)
e CPU command interface: Clock-synchronized 3-wired serial (ML22420) / 12C (ML22460)
e Maximum number of phrases: 1024 phrases, from 000h to 3FFh
¢ Volume control: Can be adjusted in 31 levels or set to OFF
e Repeat function: LOOP command
e Source oscillation frequency: 4.096 MHz
e Power supply voltage: 27t055V
e Operating temperature range: —40 to +85°C
e Package: 30-pin plastic SSOP (SSOP30-P-56-0.65-K)
e Product name: ML22420MB, ML22460MB
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PEDL22420FULL-01

OKI Semiconductor ML22420/ML22460

The table below summarizes the differences between the exsisting speech synthesis LSIs that use external
memory and the ML22420/ML22460.

ANA
\V

No silence interval

Item MSM9841 ML2240 ML22420 ML22460
CPU interface Parallel Parallel/Serial Serial 12C
Memory 8-/16-bit parallel 8-bit parallel Serial ROM -
interface
4-bit ADPCM .
4/5/6/7/8-bit ADPCM2 4-bit ADPCM2
Playback \ . 8-bit straight PCM
method 8_.blt stra!ght PCM 8-bit non-linear PCM < <
8-bit non-linear PCM 16-bit straight PCM
16-bit straight PCM
Maximum
number of — 256 1024 “—
phrases
4.0/5.3/6.4/8.0/
Sampling 4.0/6.4/8.0/ 840(/)45(’)3;/2;/8 10.7/12.0/12.8/ -
frequency (kHz) 12.8/16.0/32.0 ’ 16’ 0 ' 16.0/21.3/24.0/
' 25.6/32.0/48.0
4.096 MHz (has a crystal
Clock frequency oscillator circuit built-in) < < <
D/A converter 14-bit voltage-type 14-bit voltage-type 16-bit voltage-type «—
Low-pass filter 2D comb filter FIR interpolation filter <« <«
Speaker driving Built-in, 7W TBD
amplifier No No (8Q2, when VDD = 5 V) <
Simultaneous
sound
production Monaural 4-channel <« “—
function (mixing
function)
Edit ROM Yes <« <« «—
Volume control 8 levels 29 levels 32 levels «—
. . . 20 to 1024 ms
Silence insertion — « «
(4 ms steps)
Repeat function Yes <« <« «—
External voice
data . Yes No No No
reproduction
function
Interval at which
a seam is silent
during No <« <« «—
continuous
playback
Power supply 27Vt055V - - -
voltage
Package 56-pin QFP 80-pin TQFP 30-pin SSOP «—
*1: Continuous playback as shown on the right is possible. \phrase 1 phrase >
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OKI Semiconductor ML22420/ML22460

BLOCK DIAGRAM

ML22420 (synchronous serial interface)
PSCK PCS PSI PSO

DVpp > Serial ROM
DGND Address Controller Multiplexer > ﬁwrtI:rface
\ T +
Phrase Address Add Count Y
Latch ress Lounter ADPCM Synthesizer
4 ry v
CSB .
SCK PCM Synthesizer
Sl < v
SO
CBUSYB Vo — LPF
DIPH Interface CT'm'nﬁJ ¢
TEST ontroller
RESETB Y 16bit DAC
OosC X
SP-AMP
XT XTB  SPVpp SPGND AIN SPM SPP SG
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OKI Semiconductor ML22420/ML22460

ML22460 (12C interface)
PSCK PCS PSI PSO

DVpp > Serial ROM
DGND Address Controller q Multiplexer > ﬁ\rtlzrface
VDDL 1 +
A
Phrase Address Add Count
Latch ress Lounter ADPCM Synthesizer
4 ry v
SAD2 _
SAD1 PCM Synthesizer
SADO < +
SCL
SDA 11O — LPF
CBUSYB Interface CTITmI? ¢
TEST ontroller
RESETB yy 16bit DAC
OsC N
SP-AMP
XT XT SPVpp SPGND AIN SPM SPP SG
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OKI Semiconductor ML22420/ML22460

PIN CONFIGURATION (TOP VIEW)

ML22420 (Synchronous Serial Interface)

AIN [ 1] (30] SPM
TESTIO [ 2 | @ [29] SPP
RESETB [ 3 | 28] SPGND
TESTOO [ 4 | |27 ] SPVop
DIPH [ 5 | 126] SG
TESTO1 [ 6 | 25| PCSB
TESTO2 [ 7 | |24] PSCK
DGND [ 8 | (23] NC
CSB [ 9 | 22| DVop
SCK [10] 121] VoL
SI [11] [20] NC
SO [12] 19] PSI
CBUSYB [13] 18] PSO
DGND [ 14| |17 ] DVop
XT [15] Q [16] XTB

30-Pin Plastic SSOP

NC: No Connection
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PEDL22420FULL-01

ML.22420/M1L22460

ML22460 (12C Interface)

AIN [ 1]

TESTIO [ 2 |
RESETB [ 3 |

TESTOO [ 4 |

SADO [ 5 |
TESTO1 [ 6 |
TESTO2 [ 7 |

DGND [ 8 |
SAD1 [ 9 |
SCL [10]
SDA [11]

SAD2 [12]
CBUSYB [13]
DGND [14]

XT [15]

O

30] SPM
[29] SPP

28] SPGND
[27] SPVoo

26] SG

[25] PCSB
[24] PSCK

23] NC

22| DVop
[21] Voou
[20] NC

[19] PSI

[18] PSO
[17] DVop
[16] XTB

30-Pin Plastic SSOP

NC: No Connection
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OKI Semiconductor

PEDL22420FULL-01

ML.22420/M1L22460

PIN DESCRIPTION

ML22420 (Synchronous Serial Interface)

Pin

Symbol

I/0

Initial value

1)

Description

AIN

0

Speaker amplifier input pin.

TESTIO

Input pin for testing.
Tie this pin at a “L” level (DGND level). This pin has a pull-down
resistor built in.

RESETB

(*2)

Reset input pin.

At “L” level input, the LSI enters the initial state. During a reset input,
the entire circuit is stopped and enters a power down state. Upon
power-on, input a “L” level to this pin.  After the power supply voltage is
stabilized, drive this pin at a “H” level.

By driving this pin at a “H” level, the entire circuit can be powered up.
This pin has a pull-up resistor built in.

TESTOO

Hi-Z

Output pin for testing.
Leave this pin open.

DIPH

Serial interface switching pin.

Pin for choosing between rising edges and falling edges as to the edges
of the SCK pulses used for shifting serial data input to the Sl pin into the
inside of the LSI. When this pin is at a “L” level, Sl input data is shifted
into the LSI on the rising edges of the SCK clock pulses; when this pin
is at a “H” level, Sl input data is shifted into the LSI on the falling edges
of the SCK clock pulses.

TESTO1
TESTO2

Hi-Z

Output pins for testing.
Leave these pins open.

DGND

Digital ground pin. Also serves as a ground pin for the internal
memory.

CSB

Chip select pin.
A “L” level on this pin accepts the SCK or Sl inputs. When this pin is at
a “H” level, neither the SCK nor Sl signal is input to the LSI.

10

SCK

Synchronous serial clock input pin.

11

Sl

Synchronous serial data input pin.

When the DIPH pin is at a “L” level, data is shifted in on the rising edges
of the SCK clock pulses.

When the DIPH pin is at a “H” level, data is shifted in on the falling
edges of the SCK clock pulses.

12

SO

Hi-Z

Synchronous serial data output pin.

When the DIPH pin is at a “L” level, data is output on the falling edges
of the SCK clock pulses.

When the DIPH pin is at a “H” level, data is output on the rising edges of
the SCK clock pulses.

When the CSB pin is at a “H” level, this pin goes into a Hi-Z state.

13

CBUSYB

Command processing status output pin.
This pin outputs a “L” level during command processing. Be sure to
enter commands with the CBUSYB pin driven at a “H” level.
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ML.22420/M1L22460

Pin Symbol | 1/O0 Inltl?l;/)alue Description
Connects to a crystal or a ceramic resonator.
A feedback resistor of around 1 MQ is built in between this XT pin and

15 XT 0 tr'.ne XTB pin. When using an external clock, input the clock from this
pin.
If a crystal or a ceramic resonator is used, connect it as close to the LSI
as possible.
Connects to a crystal or a ceramic resonator.
When using an external clock, leave this pin open.

16 XTB 0] 1 ) : .
If a crystal or a ceramic resonator is used, connect it as close to the LSI
as possible.

17 22 DVop o o Digital power supply pin.

’ Connect a capacitor of 0.1 uF or more between this pin and DGND.

18 PSO O Hi-Z Serial data output pin, for serial data for voice data.

19 PSI | 0 Serial data input pin, for serial data for voice data.

20, 23 N.C . . No-connect pirjs.

Leave these pins open.

21 VooL . 0 Regulator output pin for internal logic.
Connect a capacitor of 10 uF or more between this pin and DGND.

24 PSCK 0] 0 Serial clock input pin for memory interface.
Chip select pin for memory interface.

25 PCSB (0] 1 A “L” level on this pin accepts the PSCK/PSI signals.
A “H” level on this pin does not accept the PSCK/PSI signals.

26 SG o 0 Built-in speaker amplifier’s reference voltage output pin.
Connect a capacitor of 0.1 uF or more between this pin and DGND.

27 SPVop o . Speaker amplifier power supply pin.
Connect a capacitor of 0.1 uF or more between this pin and SPGND.

28 SPGND | — — Speaker amplifier ground pin.
Positive output pin of the built-in speaker amplifier.

29 SPP — 0 Serves as a LINE output(*3) pin if the built-in speaker amplifier is not
used.

30 SPM — Hi-Z Negative output pin of the built-in speaker amplifier.

*1: Indicates the initial value at reset input or during power down.
*2: “H” during power down.
*3: A LINE output (signal) is a voice signal before being amplified by the built-in speaker amplifier.
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OKI Semiconductor ML22420/ML22460

ML22460 (12C interface)

Pin Symbol | 1/O0 Inltl?l;/)alue Description
1 AIN | 0 Speaker amplifier input pin.
Input pin for testing.
2 TESTIO | ol Tie this pin at a “L” level (DGND level). This pin has a pull-down

resistor built in.

Reset input pin.

At “L” level input, the LSI enters the initial state. During a reset input,
the entire circuit is stopped and enters a power down state. Upon
3 RESETB I . power-on, input a “L” level to this pin. After the power supply voltage is
(2) stabilized, drive this pin at a “H” level.

By driving this pin at a “H” level, the entire circuit can be powered up.
This pin has a pull-up resistor built in.

Output pin for testing.

4 TESTOO| O Hi-Z -
Leave this pin open.
509 SADO
;2 ’ SAD1 | 0 Slave address select pins.
SAD2
TESTO1 . Output pins for testing.
6.7 TESTO2 © Hi-z Leave these pins open.
8, 14 DGND o o Digital ground pin. Also serves as a ground pin for the internal
memory.
10 SCL | 0 12C serial clock input pin.

12C serial data input/output pin.

Input/output pin used to set write mode/read mode, write addresses,
11 SDA 10 0 and write/read data.

When configured as output: N-channel open drain output

When configured as input: High-impedance input

Command processing status output pin.

13 CBUSYB| O 1 This pin outputs a “L” level during command processing. Be sure to
enter commands with the CBUSYB pin driven at a “H” level.

Connects to a crystal or a ceramic resonator.

A feedback resistor of around 1 MQ is built in between this XT pin and
the XTB pin. When using an external clock, input the clock from this

15 XT 0 .
pin.
If a crystal or a ceramic resonator is used, connect it as close to the LSI
as possible.
Connects to a crystal or a ceramic resonator.
When using an external clock, leave this pin open.
16 XTB ] 1 ) : .
If a crystal or a ceramic resonator is used, connect it as close to the LSI
as possible.
17 22 DV. - - Digital power supply pin.
’ bb Connect a capacitor of 0.1 uF or more between this pin and DGND.
18 PSO @) Hi-z Serial data output pin for voice data.
19 PSI | 0 Serial data input pin for voice data.
20, 23 N.C . . No-connect pll?lS.
Leave these pins open.
21 VooL . 0 Regulator output pin for internal logic.

Connect a capacitor of 10 uF or more between this pin and DGND.
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OKI Semiconductor M1.22420/M1.22460
Pin | Symbol | 1O '”'“?l;’f'“e Description
24 PSCK 0] 0 Serial clock input pin for memory interface.
Chip select pin for memory interface.
25 PCSB (@) 1 A “L” level on this pin accepts the PSCK/PSI signals.

A “H” level on this pin does not accept the PSCK/PSI signals.
Built-in speaker amplifier’s reference voltage output pin.

26 SG o 0 Connect a capacitor of 0.1 uF or more between this pin and DGND.

27 SPVop o . Speaker amplifier power supply pin.
Connect a capacitor of 0.1 uF or more between this pin and SPGND.

28 SPGND | — — Speaker amplifier ground pin.
Positive output pin of the built-in speaker amplifier.

29 SPP — 0 Serves as a LINE output(*3) pin if the built-in speaker amplifier is not
used.

30 SPM — Hi-Z Negative output pin of the built-in speaker amplifier.

*1: Indicates the initial value at reset input or during power down.
*2: “H” during power down.
*3: A LINE output (signal) is a voice signal before being amplified by the built-in speaker amplifier.
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OKI Semiconductor ML22420/ML22460

ABSOLUTE MAXIMUM RATINGS

(DGND = SPGND =0 V, Ta = 25°C)

Parameter Symbol Condition Rating Unit
DVpp,

Power supply voltage SPVop -0.3t0 +7.0 \%

Input voltage ViN —0.3 to DVpp+0.3 \%
Power dissipation Po 1.0 W

Applies to all pins except
Output short-circuit SPM, SPP, and Voo ® ™
current los Applies to SPM and SPP TBD mA
pins.

Applies to Vpp pin. 50 mA

Storage temperature Tste — -55to +150 °C

RECOMMENDED OPERATING CONDITIONS
(DGND =SPGND =0 V)
Parameter Symbol Condition Range Unit
DVpp,
Power supply voltage SPVop 2.7t05.5 V
Operating temperature Top — —40 to +85 °C
Min. | Typ. | Max.
Master clock frequency fosc — MHz
35 | 409 | 45

External crystal Cd, Cg — 15 30 45 pF
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ML.22420/M1L22460

ELECTRICAL CHARACTERISTICS

DC Characteristics (3 V)

DVpp =SPVpp =2.7103.6 V, DGND = SPGND =0 V, Ta = —40 to +85°C

Parameter Symbol Condition Min. Typ. Max. Unit
“H” input voltage Vi — 0.86xVpp — Vobp \Y
“L” input voltage Vi — 0 — 0.14xVpp V
“H” output voltage 1 Vor1 lon = -1 mA Vpp—0.4 — — \%
“H” output voltage 2 (*1) Vo2 lon = —100 pA Vpp—0.4 — — V
“L” output voltage 1 VoL1 loL =2 mA — — 0.4 V
“L” output voltage 2 (*1) Vor2 lo. =100 A — — 0.4 V
“L” output voltage 3 (*4) Vous lo. =3 mA — — 0.4 V
“H” input current 1 lit Vit = Vop — — 10 MA
“H” input current 2 (*2) liH2 Vi = Vop 0.3 2.0 15 uA
“H” input current 3 (*3) liH3 Vi = Vop 2 30 200 MA
“L” input current 1 liL1 Vi = GND -10 — — MA
“L” input current 2 (*2) lio V. = GND -15 -2.0 -0.3 MA
“L” input current 3 (*6) lis V. = GND -200 -30 -2 MA
CﬂrerrJ]ttp(L:ts;eakage liLon Von = Vbp — — 10 HA
(I*_S)output leakage current Lo VoL = GND 10 . . UA
Supply current during | fosc = 4.096 MHz . . 15 mA
playback bb No output load
Power-down supply lbosz | Ta=—-40to +40°C — 1 10 LA
current

Ta=-40to +85°C — 1 20 MA

*1: Applies to the XTB pin.
*2: Applies to the XT pin.

*3: Applies to the TESTIO pin.

*4: Applies to the SCL and SDA pins.
*5: Applies to the TESTOO, TESTO1, and TESTO?2 pins.
*6: Applies to the RESETB pin.
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ML.22420/M1L22460

DC Characteristics (5 V)

DVpp =SPVpp =4.51t0 5.5V, DGND = SPGND =0V, Ta = 40 to +85°C

Parameter Symbol Condition Min. Typ. Max. Unit
“H” input voltage ViH — 0.8xVpp — Vbp V
“L” input voltage Vi — 0 — 0.2xVpp V
“H” output voltage 1 VoH1 lon =—-1mA Vpp—0.4 — — V
“H” output voltage 2 (*1) Vor2 lon = —1 00pA Vpp—0.4 — — V
“L” output voltage 1 VoL1 loL =2 mA — — 0.4 \Y
“L” output voltage 2 (*1) VoL2 lo. = 100 pA — — 0.4 V
“L” output voltage 3 (*4) Vois lo =3 mA — — 0.4 V
“H” input current 1 liH1 Viu = Vop — — 10 MA
“H” input current 2 (*2) liH2 V4 = Vop 0.8 5.0 20 uA
“H” input current 3 (*3) I3 Vii = Vop 20 100 400 MA
“L” input current 1 liL1 VL = GND -10 — — MA
“L” input current 2 (*2) lio ViL = GND -20 -5.0 -0.8 MA
“L” input current 3 (*6) I3 V). = GND —400 -100 -20 MA
H outpijt leakage hon Vo = Vop o o 10 UA
current (*5)
(I*_s)output leakage current Lo VoL = GND 10 o o UA
Supply current durin fosc = 4.096 MHz
plasgzck ’ oo No output load o o 25 mA
Power-down supply losz | Ta=-40to +40°C — 1 15 WA
current
Ta =-40to +85°C — 1 30 MA

*1: Applies to the XTB pin.

*2: Applies to the XT pin.

*3: Applies to the TESTIO pin.

*4: Applies to the SCL and SDA pins.

*5: Applies to the TESTOO, TESTO1, and TESTO?2 pins.

*6: Applies to the RESETB pin.
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Analog Section Characteristics (3 V)

DVpp =SPVpp =2.7103.6 V, DGND = SPGND =0 V, 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 — — 2.0 Vp-p
LlN.E output load Ria During “silence” output 10 — — kQ
resistance
LINE output voltage Vio No output load 0.1 — 2.0
range
SG Output VOItage VSG e 0-95XVDDL/2 VDDL/Z 1-05XVDDL/2
SG output resistance Rse During power down 92 115 138 kQ
SPM, SPP output load Rise . 8 . o o
resistance
Speaker amplifier output SPVpp = 3.3V, f = 1kHz
power Pspo | Repo = 80, THD>10% 100 300 — mw
Output offset voltage .
between SPM and SPP Vor | SPIN-SPMgain = 0dB 50 — +50 mV

with no signal present

With a load of 8Q

Analog Section Characteristics (5 V)

DVpp =SPVpp =4.51t05.5 V, DGND = SPGND =0 V, Ta = —40 to +85°C

Parameter Symbol Condition Min. Typ. Max. Unit

AIN input resistance Rain — 15 20 25 kQ
AIN input voltage range \N — — 2.0 Vp-p
LlN.E output load Ria During “silence” output 10 — — kQ
resistance
LINE output voltage Vo No output load DVoo/6 — DVoox4/6
range
SG Ou’[pu’[ VOItage VSG — O.95XVDDL/2 VDDL/2 1-05><VDDL/2
SG output resistance Rse During power down 92 115 138 kQ
SPM, SPP output load Rise o 8 . o a
resistance
Speaker amplifier output SPVoo = 5.0V,

c‘)’wer P P Psro | f=1kHz, Rspo = 80, 500 700 — mwW
P THD=10%
Output offset voltage .
between SPM and SPP Vor | SPIN-SPMgain =0dB 50 — +50 mv

with no signal present

With a load of 8Q
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ML.22420/M1L22460

AC Characteristics

DVpp =SPVpp=2.7t03.6 V,4.5t0 5.5V, DGND = SPGND =0 V, Ta = —40 to +85°C

Parameter Applicable Symbol Condition Min. | Typ. | Max. | Unit
command
Master clock duty cycle fauty — 40 50 60 %
RESETB input pulse width trsT — 100 — — us
Reset noise rejection pulse width tNRST — — — 0.1 us
STOP, SLOOP,
. . CLOOP, CVOL, tinT 6 — — us
t(iJrfr)]r(:mand input interval AVOL fosc = 4.096 MHz
PUP1’ tinTp 10 —_— —_— ms
PLAY
SLOOP
Command input enable time | (during continuous tem fosc = 4.096 MHz — — 10 ms
playback)
fos(; =4.096 MHz
PUP trup1 When an external | 4.8 5 5.2 ms
clock is input
PDWN tpp1 fosc =4.096 MHz —_— —_— 6 us
AMODF » fosc = 4.096 MHz
(PUP ="0 t When an external | 1.8 2 2.2 ms
DAEN (or SPEN) | UPA1 - ' '
s wa clock is input
=“0">"1")
CBUSYB “L” level output AMOPF N fosc = 4.096 MHz
time (PUP="1 teupaz | When an external 64 66 68 ms
DAEN (or SPEN) .
s wa clock is input
=“0">"1")
AMODF » fosc = 4.096 MHz
(PUP ="0 t When an external | 1.8 2 2.2 ms
DAEN (or SPEN) POAT - ' '
P clock is input
=“1">"0")
(F'?S/IF?E“E'] » fosc =4.096 MHz
DAEN (or SPEN) trpA2 When ar.1 gxternal 64 66 68 ms
ar ms clock is input
=“1"-"0")
CBUSYB “L” level output time 1(*1) tcs1 fosc = 4.096 MHz — — 6 us
SCK input enable time from CSB fall tesck — 100 — — ns
SCK hold time from CSB rise tcsH — 100 — — ns
Data floating time from CSB rise tboz RL = 3 kQ — — 100 ns
Data setup time from SCK rise toist DIPH = “L” 50 — — ns
Data hold time from SCK rise tDIH1 DIPH = “L” 50 — — ns
Data output delay time from SCK rise tbop1 RL = 3 kQ — — 80 ns
Data setup time from SCK fall tois2 DIPH = “H” 50 — — ns
Data hold time from SCK fall toiH2 DIPH = “H” 50 — — ns
Data output delay time from SCK rise tpob2 RL = 3 kQ — — 80 ns
SCK “H” level pulse width tsckh — 100 — — ns
SCK “L” level pulse width tsckL — 100 — — ns
CBUSYB output delay time from SCK rise toBsY1 DIPH = “L” — — 150 ns
CBUSYB output delay time from SCK fall toBsy2 DIPH = “H” — — 150 ns

Note: Output pin load capacitance = 45 pF (Max.)

*1.  Applies to cases where a command is input except after a PUP, PDWN, or AMODE command input.
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DVpp =SPVpp=2.7t03.6 V,4.5t0 5.5V, DGND = SPGND =0 V, Ta = —40 to +85°C

Parameter Symbol Condition Min. | Typ. | Max. Unit
Repeated START condition setup time tsu.sta ML22460 0.6 — — us
Data hold time: for 12C bus devices tHD:DAT ML22460 0] — 0.9 us
Data setup time tsu.paT ML22460 100 — — ns
SDA and SCL signal rise time tr ML22460 20 — 300 ns
SDA and SCL signal fall time tf ML22460 20 — 300 ns
START condition setup time tsu:sto ML22460 0.6 — — us
Bus free time between a STOP condition and
a START condition teur ML22460 131 — | — | s
Capacitive load for each bus line Cop ML22460 — — 400 PF
Noise margin at a “L” level in each device 0.1x
connectedg(including hysteresis) Vil ML22460 DVpo | T v
Noise margin at a “H” level in each device 0.1x
connectedg(including hysteresis) Vin ML22460 DVpp T T v
PSCK input enable time for PCSB fall tepck — 200 — — ns
PSCK hold time for PCSB fall tpcsH — 200 — — ns
Data floating time for PCSB rise tbaz RL =3 kQ — — 100 ns
Data setup time for PSCK rise tops — 50 — — ns
Data hold time for PSCK rise topH — 50 — — ns
Data output delay time for PSCK rise tbap RL =3 kQ — — 100 ns
PSCK a “H” level pulse width tPckH — 200 — — ns
PSCK a “L” level pulse width trckL — 200 — — ns

Note: Output pin load capacitance = 55 pF (Max.)
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TIMING DIAGRAMS

Serial CPU Interface Timing (When DIPH = “L”) (for ML22420)

CSB

SCK

Si

SO

CBUSYB

VIHf—\

*
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VIH—
VIL—

tesck

T\

WA
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_tosn

v

VIH—
VIL—

VIH—
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VOH=
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,
a—p toBsy1
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Serial CPU Interface Timing (When DIPH = “H”) (for ML22420)
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Sl vi— !
toop2 ;
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I2C Interface Timing (for ML22460)
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‘HD DAT  HiGH
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Serial Memory Interface Timing

PCSB \

vIL— t !
 tepck Mook | u@’
VIH— b ; ; )
sck v F LS\ S SN
tDADS foon ;tPCKL E
h >
= v p!
PSI wi_ S S D D D D O
—»! i~ tbap i« tooz
PSO o X X X X X X X —

Power-On Timing

5v T H
SPVop /
5V i
DVop
trsT |
«—i!
VIH— 7
RESETB , _ £
Performing I
Status a reset Power down
Oscillation is stopped at power-on.
Power-Up Timing (for ML22420)
CSB |
SCK
SI
teupt

A

CBUSYB Vot~ f
VoL — 7

NAR VOH — f
VOL — 7

(internal)
BUSYB VoM™ /
(internal) VoL— 3
XT-XTB Oscillation stopped Oscillating
Status Power down Oscillation stabilized X Com;:gg:sissetc)‘emg Awaiting command
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Power-Down Timing (for ML.22420)

CSB
SCK
sl [ ]
tro1
CBUSYB "™ i
VoL — [
NCR VOH— f
(internal)Ve-— =
BUSYB Yo"~ hd i
; VoL — 3 +
(internal) Oscillation
XTeXTB Oscillating stopped
Status Awaiting command o " Power down
At RESET input
RESETB \
trsT |
P
XTeXTB Oscillating Oscillation stopped
VopLeSG

GND

SPM \/\/\/\/\/\/\/\/\/\/\/\ﬂ Hi-Z
SPP

Status Playing

Power down

Note: The same timing applies in cases where the RESETB signal is input during waiting for

command.
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Playback Timing by the PLAY Command (for ML.22420)

PLAY command PLAY command
1% byte 2" byte

cse | |

sck [
S| il i

tes1 tos2

CBUSYB Vo
VOL

3

NCR VOH— k. /‘
(internal) Yo-— —

(@)

BUSYB VoH~
(internal) YO-— e ®

1/2VDD
SPM

1/2VvDD
SPP

Status Command standby Awaiting command X Addgg:;giet);ing PIaylng Awaiting command

Command is being
processed

Note: Length of a “L” interval of BUSYB is = tcp; + voice reproduction time length.

Playback Stop Timing (for M1.22420)

STOP command

csB

SCK
S [
tCB1
CBUSYB YoM~ i
voL— \-\- -;f
NCR VN T ) f
(internal) o+~ i
BUSY YoM~
(internal) VO-=
1/2vDD
SPM v
1/2vDD
SPP

Status Playing X X  Awaiting command

Command is being processed
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Continuous Playback Timing by the PLAY Command (for ML22420)

PLAY command PLAY command PLAY command
2" byte 1% byte 2" byte
CSB
SCK
& tcm »!
sl Ml I
teen
| tee2 A
CBUSYB Vi~ A 7 | L/
VoL — % + 4
NCR VOH= i i \ / .
_ 1)

(internal)vOL t—m] —
BUSYB \
(internal)

SPM — J\A/‘M\MMMWN/VM\(\]\NW\MW WW/W-\/\I\WW\/WNW\/\/\/\/\/\/W\/W

sPP — WWWWWWMWWMWWNW\AMW

Status Awaiting command X / X Playing phrase 1 ) Playing phrase 2

Address is being J

Address is being

Silence Insertion Timing by the MUON Command (for M1.22420)

PLAY command MUON command MUON command PLAY command PLAY command

2" byte 1% byte 2" byte 1% byte 2" byte
CcsB [ 1 [ 1 [
SCK
<& tcm »
sl Il [ 1 [ i
tepi tess
tes2 i

CBUSYB YoM
VOL

NCR Vo= i \ i . \ / .
(internal) Yo+~ "7 b 1) = )
BUSYB \
(internal)
1/2VvDD
SPM 'VWNJMWWMM/V\I\W/\]LWW" WWNMMMW“WWJWWWW
sPP == “JW\VW V\N\NN\WWMNWWNW\/\/\/WV’\MWMWWW
Status Awaiting command X / X Playing Silence is being inserted X y x Playing

Address is being conlrolled—/

Waiting for silence insertion to be ﬁnished—/

*1: The “L” level period of the NCR pin during playback or silence insertion operation varies
depending on the timing at which the MUON command is input.
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Repeat Playback Set/Release Timing by the SLOOP and CLOOP Commands (for M1L.22420)

PLAY command SLOOP command CLOOP command
VIH = 2™ byte f—\ /
CSB - w— vty
 E—
SCK
sI [} ]

tes2 tom

CBUSYB YoM~ ht f
VOL — T b
NCR Vo”*—‘ﬁi 7—
(internal) voL— '
BUSYB
(internal)

i

|
1/2VDD i
SPP .
|
Status Awaiting command / Playing , X )\ Playing Awaiting command
Add is bei J < hai / \
reszolztrjigg Address is bein Command is being processed

controlled

Timing of Volume Change by the CVOL Command (for M1.22420)

CVOL command CVOL command
1% byte 2" byte

CsB |

SCK
s I
tear leer,
CBUSYB o= N -~
voL— b i
NCR VoH= N e
(internal) Vo-— i —
BUSYB Yo+~ i 7 i
(internal) Vo-— i i
StatUS Awaiting command Awaiting command Awaiting command
Command is being Command is being
processed processed
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FUNCTIONAL DESCRIPTION
Synchronous Serial Interface (Applies to ML22420)

The CSB, SCK, SI, and SO pins are used to input various commands and data or read the status of the ML22420.
Driving the CSB pin at a “L” level enables the serial CPU interface.
After the CSB pin is driven “L”, command and data are input through the SI pin from the MSB in
synchronization with the SCK clock signal. Next, the data input through the SI pin is shifted into the LSI on
the rising or falling edges of the SCK clock pulses. Then, a command is executed at the rising or falling edge of
the eighth pulse of the SCK clock.
As for status reading, stauts is output from the SO pin in sync with the SCK clock signal after a “L” level is input
to the CSB pin.
Choosing between rising edges and falling edges of the clock pulses input through the SCK pin is determined by
the signal input through the DIPH pin:
- When the DIPH pin is at a “L” level, the data input through the SI pin is shifted into the LSI on the rising
edges of the SCK clock pulses.
- When the DIPH pin is at a “H” level, the data input through the SI pin is shifted into the LSI on the falling
edges of the SCK clock pulses.
It is possible to input command and data in the LSI even by tying the CSB pin to a “L” level. However, if
unexpected pulses caused by noise are induced through the SCK pin, SCK clock pulses are incorrectly counted,
causing a failure in normal recognition of command. Driving the CSB pin at a “H” level returns the count of
the SCK clock pulses to the initial state.

Command and Data Input Timing

e SCK rising edge operation (when DIPH pin = “L” level)

CSB
SCK ‘ ‘ ‘ ‘ ‘ ‘ ‘
sI D7 Y\ D6 Y D5 ) D4 D3 D2 Y D1 ) DO )
MSB) (LSB)
SO \_{ D7 X\ D6 Y D5 D4 X\ D3 Y D2 \ D1 X DO

e SCK falling edge operation (when DIPH pin = “H” level)

CsB
SCK . . ‘ ‘ ‘ | |
Sl 57X56X65X54)(53)(52X51XDO)(
MSB) (LSB)
SO D7 Y D6 Y\ D5 X D4 X D3 D2 D1 Y Do
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The table below shows the contents of each data output at a status read.

Output status signal
MSB Channel 3 BUSYB output (BUSYB3)
7SB Channel 2 BUSYB output (BUSYB2)
6SB Channel 1 BUSYB output (BUSYB1)
5SB Channel 0 BUSYB output (BUSYBO)
4SB Channel 3 NCR output (NCR3)
3SB Channel 2 NCR output (NCR2)
2SB Channel 1 NCR output (NCR1)
LSB Channel 0 NCR output (NCRO)

The BUSYB signal outputs a “L” level when either a command is being processed or the playback of a particular

channel is going on.

In other states, the BUSYB signal outputs a “H” level.

The NCR signal outputs a “L”

level when either a command is being processed or a particular channel is in standby for playback. In other
states, the NCR signal outputs a “H” level.
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I12C Interface (Applies to M1.22460)

The I2C Interface is an interface (slave) that is compliant with 12C bus specification. It supports Fast mode and
enables data transmission/reception at 400 kbps. The SCL and SDA pins are used to input various commands
and data or read the status of the ML22460. SADO-2 pins are used to set a slave address.

For the master on the I2C bus to communicate with the ML22460, input the slave address of the ML22460 with
the first seven bits after a START condition. In the ML22460, the upper three bits of a slave address can be set
using the SADO-2 pins. Next, determine the communication direction with the eighth bit: if the eighth bit is
“0”, it indicates that data is written from the master and if it is “0”, it indicates that data is read from the master.
From this onward, communication is made in units of bytes. In this case, each byte is required to be
acknowledged. Use the protocols shown below to make [2C communication.

— Command flow at data write
START condition
Slave address +W(0)
Write address
Write data
STOP condition

eData write timing

SCL

SDA !

Slave Addreés XAX Access Address Write Data XEX:

— Command flow at data read
START condition
Slave address +W(0)
Read address
START condition
Slave address +R(1)
Read data

eData read timing

SCL U U L

SDA

SCL
SDA
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Use the SADO-2 pins to set a slave address as follows:

SAD2 | SAD1 | SADO | Lower 4 bits
0 0 0 0101
0 0 1 0101
0 1 0 0101
0 1 1 0101
1 0 0 0101
1 0 1 0101
1 1 0 0101
1 1 1 0101

The table below shows the contents of each data output at a status read. Status is updated by the RDSTAT
command; therefore, in order to read status, be sure to input the RDSTAT command.

Output status signal (M/C bit = “0”)
MSB Channel 3 BUSYB output (BUSYB3)
7SB Channel 2 BUSYB output (BUSYB2)
6SB Channel 1 BUSYB output (BUSYB1)
5SB Channel 0 BUSYB output (BUSYBO)
4SB Channel 3 NCR output (NCR3)
3SB Channel 2 NCR output (NCR2)
2SB Channel 1 NCR output (NCR1)
LSB Channel 0 NCR output (NCRO)

The BUSYB signal outputs a “L” level when either a command is being processed or the playback of a particular
channel is going on. In other states, the BUSYB signal outputs a “H” level. The NCR signal outputs a “L”
level when either a command is being processed or a particular channel is in standby for playback. In other
states, the NCR signal outputs a “H” level.
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Command List

Each command is configured in 1-byte (8-bit) units.

Each of the AMODE, AVOL FADR, PLAY, MUON, and

CVOL commands forms one command by two bytes.

Command

D7

D6

D5

D4

D3

D2

D1

DO

Description

PUP

Power-up command.
Shifts the device currently
powered down to a
command wait state.

PDWN

Power-down command.
Shifts the device from a
command wait state to a
power-down state.

RDSTAT

Command status read
command.

Reads the command status
on each channel.

AMODE

FAD

DAG1

DAGO

AlG1

AIGO

DAEN

SPEN

PUP

Analog section control
command.

Configures settings for
power-up operation and
analog input/output.

PLAY

F9

F8

C1

Co

F7

F6

F5

F4

F3

F2

F1

FO

Playback start command.
Use the data of the 2nd
byte to specify a phrase
number. Can be specified
for each channel.

STOP

CH3

CH2

CH1

CHO

Playback stop command.
Can be specified for each
channel.

FADR

F9

F8

C1

CO

F7

F6

F5

F4

F3

F2

F1

FO

Playback phrase
specification command.
Can be specified for each
channel.

START

CH3

CH2

CH1

CHO

Playback start command
without phrase
specification. Used to
start playback on multiple
channels at the same time
after phrases are specified
with the FADR command.
After a phrase is played
with the PLAY command,
the same phrase can be
played with this command.

MUON

CH3

CH2

CH1

CHO

M7

M6

M5

M4

M3

M2

M1

MO

Silence insertion command.
Use the data of the 2nd
byte to specify the length of
silence. Can be specified
for each channel.
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Command

D7

D6

D5

D4

D3

D2

D1

DO

Description

SLOOP

CH3

CH2

CH1

CHO

Repeat playback setting
command.

The setting is enabled
during playback.

Can be specified for each
channel.

CLOOP

CH3

CH2

CH1

CHO

Repeat playback
cancellation command.
When the STOP command
is input, repeat playback
mode is released
automatically. Can be
specified for each channel.

CvoL

CH3

CH2

CH1

CHO

Cv4

Cv3

Cv2

CV1

CV0

Volume setting command.
Use the data of the 2nd
byte to specify volume.
Can be specified for each
channel.

AVOL

AV5

AV4

AV3

AV2

AV1

AVO0

Analog volume setting
command. Use the data
of the 2nd byte to specify
volume.
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¢ Voice Synthesis Algorithm

The ML22420/ML22460 contain four algorithm types to match the characteristic of playback voice: 4-bit
ADPCM?2 algorithm, 8-bit straight ADPCM?2 algorithm, 8-bit non-linear PCM algorithm, and 16-bit straight

PCM algorithm.

Key feature of each algorithm is described in the table below.

Voice synthesis
algorithm

Applied waveform

Feature

OKI 4-bit ADPCM2

Normal voice
waveform

OKlI's specific speech synthesis algorithm of improved
waveform follow-up with improved 4-bit ADPCM.

OKI 8-bit Nonlinear
PCM

8-bit PCM

16-bit PCM

High-frequency
components inclusive
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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e Memory Allocation and Creating Voice Data

The ROM is partitioned into four data areas: voice (i.e., phrase) control area, test area, voice area, and edit ROM
area.

The voice control area manages the ROM’s voice data. It contains data for controlling the start/stop addresses
of voice data for 1024 phrases, use/non-use of the edit ROM function and so on.

The test area contains data for testing.

The voice area contains actual waveform data.

The edit ROM area contains data for effective use of voice data. For the details, refer to the section of “Edit
ROM Function.”

No edit ROM area is available unless the edit ROM is used.

The ROM data is created using a dedicated tool.

Configuration of ROM data

0x00000
Voice control area
(Fixed 64 Kbits)
0x01FFF
0x02000 Test area
0x02007
0x02008
Voice area

max: OxFFFFFF

Edit ROM area
Depends on creation

max: OXFFFFFF of ROM data.

Playback Time and Memory Capacity

The playback time depends on the memory capacity, sampling frequency, and playback method.
The equation showing the relationship is given below.
The equation below gives the playback time when the edit ROM function is not used.

1.024 x (Memory capacity — 64) [Kbits]
Sampling frequency [kHz] x Bit length

Playback time [sec] =
where the bit length is 4 bits for 4-bit ADPCM2 and 8 or 16 bits for PCM.

Example: Let the sampling frequency be 16 kHz and 4-bit ADPCM2 algorithm. Then the playback time is
approx. 261 seconds, as shown below.

. 1.024 x (16834 — 16) [Kbits]
Playback time = 16 [KHz] x 4 [bits] =261 [sec]
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¢ Edit ROM Function

The edit ROM function makes it possible to play back multiple phrases in succession. The following functions
are set using the edit ROM function:

+ Continuous playback: There is no limit to the number of times a continuous playback can be specified.
It depends on the memory capacity only.

+ Silence insertion function: 20 to 1024 ms

Using the edit ROM function enables an effective use of the memory capacity of voice ROM.

Below is an example of the ROM configuration in the case of using the edit ROM function.

Example 1 Phrases Using the Edit ROM Function

Phrase 1 A X B X D
Phrase 2 A X C X D
Phrase 3 E X B X D

Phrase 4

m

R

Phrase 5

>

o o) see | € Y o) o

Example 2 Example of ROM Data Where Contents of Example 1 Are Stored in ROM

Address control area

A

Editing area
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¢ Mixing Function

The ML22420/ML22460 can perform simultaneous mixing of four channels. It is possible to specify FADR,
PLAY, STOP, and CVOL for each channel separately. Mixing is available regardless of frequency group.

* Precautions for Waveform Clamp at the Time of Channel Mixing

If channel mixing is done, the possibility of an occurrence of a clamp increases from the mixing calculation point
of view. Ifit is known beforehand that a clamp will occur, then adjust the sound volume of each channel using
the VOL command.

Figures below show cases where a phrase is played at a sampling frequency belonging to a different sampling

frequency group.

fs = 16.0 kHz
Channel 1 ———— "\ "\ "\ "\ N"\N\N NN\

fs = 25.6 kHz

Channel 2 AVAVAVAVAVAVAVAVAVAVAVAVAVAV

Figure 1 Case where a phrase is played at a sampling frequency belonging to a
different sampling frequency group during playback on channels 1 and 2

fs =16.0 kHz
Channel1 — "\ N\ N\ N\N\/\v
T fs = 25.6 kHz
Channel 2 i "N\N\N\N\IN\IN/—/——
End of channel 1
playback

Figure 2 Case where a phrase is played at a sampling frequency belonging to a
different sampling frequency group after playback is finished at the other
channel
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e Description of Command Functions

1. PUP command

ccommand | 0] o] o] o] o] o] o] o]

The PUP command is used to shift the ML22420/ML22460 from a power down state to a command waiting
state.
The M1.22420/ML22460 can only accept the PUP command while it is in a power down state. Therefore, in a
power-down state, the device will ignore any other command if entered.
The ML22420/ML22460 enters a power down state under any of the following conditions:

1) When power is turned on

2) At RESETB input

3) When CBUSYB go to a “H” level after inputting the power down command

csB |

SCK

SI

CBUSYB

XTeXTB Oscillation stopped Oscillating

Status Power down Oscillation stabilized Awaiting command

The regulator starts operating after the PUP command is entered. Any command will be ignored if entered
while oscillation is stabilized. However, if a “L” level is input to the RESETB pin, the LSI enters a power

down state immediately.
The built-in amplifier is not powered up by the PUP command. It is powered up by the AMODE command.
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2. PDWN command

ccommand | 0| o] 1] o] o] o o] o]

The PDWN command is used to shift the ML22420/ML22460 from a command waiting state (both NCR and
BUSYB are “H”) to a power down state. However, since every setting will be retained even after entering a
power down state, no initial setting is required after power-up. This command is invalid during playback.

To resume playback after the ML22420/ML22460 has shifted to a power down state, first input the PUP
command and then input the PLAY command.

csB | |

SCK
sl [

CBUSYB

NCR
(internal)

BUSYB
(internal)

Oscillation
XTeXTB Oscillating stopped

Command is being
Status Awaiting command processed Power down

The regulator and the speaker amplifier stop operation after a lapse of command processing time after the
PDWN command is input. At this time, the SPM output of the speaker amplifier goes into a Hi-Z state to
prevent generation of pop noise.

Initial stauts at reset input and status during power down
The status of each output pin is as follows:

Analog' State
output pin
VboL GND
SG GND
SPM HiZ
SPP GND
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3. RDSTAT command

cconmand | 1| o] 1| 1] o] o o] o |

The RDSTAT command is used to read the NCR and BUSY signals that indicate the status of internal operation.
The NCR signal outputs a “L” level while this LSI is performing command processing and goes to a “H” level
when the LSI enters a command waiting state. The BUSY signal outputs a “L” level during voice playback.
The table below shows the contents of each data output at a status read.

Output status signal
MSB Channel 3 BUSYB output (BUSYB3)
7SB Channel 2 BUSYB output (BUSYB2)
6SB Channel 1 BUSYB output (BUSYB1)
5SB Channel 0 BUSYB output (BUSYBO)
4SB Channel 3 NCR output (NCR3)
3SB Channel 2 NCR output (NCR2)
2SB Channel 1 NCR output (NCR1)
LSB Channel 0 NCR output (NCRO0)
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4. AMODE command

+ command 0 0 0 0 0 1 0 0 1st byte
FAD | DAG1 | DAGO | AIG1 | AIGO | DAEN | SPEN | PUP | 2nd byte

The AMODE command is used to configure various settings for power-up operation and the analog section.
This command is ignored in a power-down state, during transition to a power-up state, or during transition to a
power-down state.

The detailed command settings are shown below.

Each setting is initialized upon reset release or power-up.

The FAD bit specifies whether to perform fade-out processing when the STOP command is input. If the bit is
set to “1” (Yes), fade-out processing is performed during a period of approx. 3 ms after the STOP command is
input. The BUSYB signal goes to a “H” level after fade-out processing.

FAD Fade-out processing

0 No (initial value)
1 Yes

The PUP bit specifies whether to suppress generation of “pop” noise.

- When the bit is set to “0” (No), if the DAEN bit is “1”, the signal level on the SPP pin rises from the GND
level to the SG level, at which time the speaker amplifier enters a power-up state. If the SPEN bit is “1”, the
speaker amplifier enters a power-up state in about 2 ms. If DAEN is “0”, the signal level on the SPP pin
changes from the SG level to the GND level, at which time the speaker amplifier enters a power-down state. If
SPEN is “0”, the speaker amplifier enters a power-down state in about 2 ms.

- When the PUP bit is set to “1” (Yes), if the DAEN bit is “1”, the SPP pin goes into a standby state in about 66
ms and then the signal level on the SPP pin goes to the SG level, at which time the speaker amplifier enters a
power-up state. If the SPEN bit is “1”, the speaker amplifier enters a power-up state in about 66 ms. If the
DAEN bit is “0”, the SPP pin goes into a standby state in about 66 ms and then the signal level on the SPP pin
goes to the GND level, at which time the speaker amplifier enters a power-down state. If the SPEN bit is “0”,
the speaker amplifier enters a power-down state in about 66 ms.

PUP Pop noise suppression
0 No (initial value)
1 Yes
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e When PUP bit = “0”, DAEN and SPEN bits = “0” — “1”

AMODE command
1st byte

—

CsSB

AMODE command

[

2nd byte

SCK

[
sl [

tINTP

v

tPUPA1

CBUSYB YoH= N

voL—

BUSYB Yo"~

voL—

AOUT

GND

SPM  HZ

1/2vDD

GND

SPP

1/2VvDD

Status

Awaiting command

Awaiting command X

Command is being

AOUT stabilized Awaiting command

processed

Command is being
processed

e When PUP bit = “1”, DAEN and SPEN bits = “0” — “1”

AMODE command

1st byte

CSB

AMODE command
2nd byte

[

SCK
Sl [

[
[T |

b

trupaz

NCR1 |
] < >
CBUSYB V"~ N 7
voL— J -\ +
NCR VoH= N
voL— J -X_
BUSYB Vo= N
voL— 3 -X_
Vv
AOUT GND
1/2VvDD
SPM £
1/2vDD
SPP GND
Status Awaiting command Awaiting comm Awaiting command

Command is being
processed

Command is being

processed

ar\jZXPOP noise suppressed
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e When PUP bit = “0”, DAEN and SPEN bits = “1” — “0”

AMODE command ~ AMODE command
1st byte 2nd byte

csB | |

SCK
Sl [ [
' tneri troat
hmg <
CBUSYB "oH= N T 7
voL— ) L
i
NCR Vor—= N7 7
voL— )
i |
BUSYB Vo4~ N i 7
voL— b
v
AOUT GND
1/2VDD
SPM Mz
1/2VDD
SPP oD
Status Awaiting command Awaiting command X C°mp"::‘?:si§ezeing Awaiting command
Command is being
processed

e When PUP bit = “1”, DAEN and SPEN bits = “1” — “0” (Applies only when SPEN = “0”)

AMODE command AMODE command
1st byte 2nd byte

csB | |
SCK
SI M M

tNCR1 tFDAZ

< < >
CBUSYB VoH= N R f
voL— - 1
|
NCR VoH™= g A
VOoL— q
|
i
BUSYB Vi~ i 1
VOL—
i\
AO UT GND
i\
SPP GND
Status Awaiting command Awaiting commwpop noise suppressed A Awaiting command
Command is being Command is being
processed processed
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The DAG1-0 bits are used to set the gain of the internal DAC signal.

of an analog signal from the AIN pin.

The AIG1-0 bits are used to set the gain

DAG1 | DAGO Volume

0 0 Input OFF

0 1 Input ON (-6 dB)

1 0 Input ON (0 dB) (initial value)

1 1 Setting prohibited (input ON (0 dB))
AlG1 AIGO Volume

0 0 Input OFF (initial value)

0 1 Input ON (-6 dB)

1 0 Input ON (0 dB)

1 1 Setting prohibited (input ON (0 dB))

The DAEN bit takes power-up and power-down control of the DAC section.

DAEN

Status of the DAC section

0

Power-down state (initial value)

1

Power-up state

The SPEN bit takes power-up and power-down control of the speaker section.

When the SPEN bit = “0”, the SPP pin is configured as a LINE output.

SPEN Status of the speaker section
0 Power-down state (initial value)
1 Power-up state
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5. PLAY command

+ command 0 1 0 0 F9 F8 C1 CO 1st byte
F7 F6 F5 F4 F3 F2 F1 FO 2nd byte

The PLAY command is used to start playback with phrase specified. This command can be input for each
channel when the NCR signal is at a “H” level.

Since it is possible to specify a playback phrase (F9 to F0) at the time of creating a ROM that stores voice data,
specify the phrase that was specified when the ROM was created.

The figure below shows the timing of phrase (F9 to FO = 01H) playback.

PLAY command PLAY command
1% byte 2" pyte

csB | |

SCK

sl i H
CBUSYB L
|

NCR
(internal)

BUSYB
(internal)

1/2vDD

SPM

1/2VvDD

SPP

. . Add is bei .
Status Awaiting command Awaiting command ;;f‘sréiedemg Playing Awaiting command

Command is being processed

When the 1% byte of the PLAY command is input, the device enters a state awaiting input of the 2n byte of the
PLAY command after a lapse of command processing time. When the 2" byte of PLAY command is input,
after a lapse of command processing time, the device starts reading from the ROM the address information of the
phrase to be played. Thereafter, playback operation starts, the playback is performed up to the specified ROM
address, and then the playback terminates automatically.

The NCRI signal is at a “L” level during address control, and goes “H” when the address control is finished.
When this NCR signal goes “H”, then it is possible to input the PLAY command for the next playback phrase.
During address control, the BUSYB signal is at a “L” level during playback and goes “H” when playback is
finished. Whether the playback is going on can be known by the BUSYB signal.

Channel settings

C1 CO Channel
0 0 Channel 0
0 1 Channel 1
1 0 Channel 2
1 1 Channel 3
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PLAY Command Input Timing for Continuous Playback

The diagram below shows the PLAY command input timing in cases where one phrase is played and then the
next phrase is played in succession.

PLAY command PLAY command PLAY command
2" byte 1% byte 2" byte
CSB
SCK ¢
sl Ml I [
CBUSYB

NCR
(internal)

BUSYB
(internal)

L
spu — NWWJWW%WWWV\WNWM NV

Ui

Status Awaiting command / Playing phrase 1 '< \ Playing phrase 2

Address is being controlled—/

1/2vDD

SPP

Address is being controlled

As shown in the diagram above, if continuous playback is carried out, input the PLAY command for the second
phrase within 10 ms (tcm) after NCR goes “H”. This will make it possible to start playing the second phrase
immediately after the playback of the first phrase finishes. Phrases can thus be played continuously without
inserting silence between phrases.
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6. STOP command

ccommand | 0 | 1| 1 | o | CcH3]| CH2 | CH1 | CHO |

The STOP command is used to stop playback. Setting any bit(s) from CHO to CH3 to “1” stops playback on
the corresponding channel(s). If the speech synthesis processing for all channels stops, the NCRn and BUSYB
signals go to a “H” level.

Although it is possible to input the STOP command regardless of the status of NCR during playback, a
prescribed command interval time needs taking.

Note that the STOP command will be ignored if entered during power down or during a transition to a power-up
or power-down state.

STOP command

CSB

SCK

S| [
CBUSYB ]

NCR
(internal)

BUSYB
(internal)

1/2VvDD
SPM WNW/VV \

1/2vDD
i

. /
Status Playing / Awaiting command

Command is being processed 7

Channel settings

Channel
CHO Channel 0
CH1 Channel 1
CH2 Channel 2
CH3 Channel 3

The STOP command allows simultaneous specification of multiple channels.
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7. FADR command

+ command 0 0 1 1 F9 F8 C1 CO 1st byte
F7 F6 F5 F4 F3 F2 F1 FO 2nd byte

The FADR command is used to specify a phrase to be played. A playback channel and a playback phrase are
set by this command. The FADR command can be set for each channel; however, the command cannot be
input for multiple channels simultaneously.

When a playback phrase is specified for each channel, use the START command to start playback.

Since it is possible to specify a playback phrase (F9 to F0) at the time of creating a ROM that stores voice data,
specify the phrase that was specified when the ROM was created.
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8. START command

~command | 0 | 1| o | 1 | CcH3]| CH2| CH1 | CHO |

The START command starts playback of the phrase specified by the FADR command. It is necessary to
specify a playback phrase using the FADR command before inputting the START command. Use the START
command when starting playback on multiple channels simultaneously. ~Setting any bits from CHO to CH3 to
“1” starts playback on the corresponding channels.

The figure below shows the timing when starting playback on channel 00 and channel 1 simultaneously.

cse ]
sck (UL
sI 1

CBUSYB

NCRO
(internal)

NCR1
(internal)

BUSYBO
(internal)

BUSYB1
(internal)

SPP output

Awaiting Address is being Playi Awaiting
ying
Status command X controlled command
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9. MUON command

+ command 0 1 1 1 CH3 | CH2 | CH1 | CHO 1st byte
M7 | M6 | M5 | M4 | M3 M2 M1 MO 2nd byte

The MUON command is a 2-byte command. This command is used to insert a silence between two playback
phrases. The MUON command can be input when the NCR signal is at a “H” level.

Set the silence time length after inputting this command.

As the silence length (M7 to M0), a value between 20 ms and 1024 ms can be set at 4 ms intervals (252 steps in
total).

The equation to set the silence time length is shown below.

The silence length (M7 to M0) must be set to 04h or higher.

tiu = (27X(M7) + 2°x(M6) + 2°x(M5) + 2*x(M4) + 2°x(M3) + 2°x(M2) + 2'x(M1) + 2°%(MO) + 1) x 4ms

The figure below shows the timing of inserting a silence of 20 ms between the repetitions of a phrase of (F7-F0)
=01h.

PLAY command MUON command MUON command PLAY command PLAY command
2™ byte 1% byte 2" byte 1% byte 2" byte

CSB [ ] [

SCK mmw—m B |
S| H [ I I Il
CBUSYB ] [ ] I
NCR L L
BUSYB

1/2vDD

SPM '\ANWW‘"WMWMMWMWWW JVWM
1/2vDD

SPP J\M‘”\’\W\WWWW'\W“WW \M\ﬂ/w

Status Awaiting command / Playing X , Silence is being inserted X , { Playing

Address is being controlled Waiting for playback to be finished Waiting for silence insertion J
to be finished

When the PLAY command is input, the address control over phrase 1 ends, the phrase playback starts, and the
CBUSYB and NCR signals go to a “H” level. Input the MUON command after this CBUSYB signal changes
to a “H” level. After the MUON command input, the NCR signal remains “L” until the end of phrase 1
playback, and the device enters a state waiting for the phrase 1 playback to terminate.

When the phrase 1 playback is terminated, the silence playback starts and the NCR1 signal goes to a “H” level.
After this NCR signal has changed to a “H” level, re-input the PLAY command in order to play phrase 1.

After the PLAY command input, the NCR signal once again goes to a “L” level and the device enters a state
waiting for the end of silence playback.

When the silence playback is terminated and then the phrase 1 playback starts, the NCR signal goes “H”, and the
device enters a state where it is possible to input the next PLAY or MUON command.

The BUSYB signal remains “L” until the end of a series of playback.
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10. SLOOP command

ccommand | 1 | 0] o | o |CH3]|CH2 | CH1 | CHO |

The SLOOP command is used to set repeat playback mode. Repeat playback can be specified for each channel.
To release repeat playback mode, use the CLOOP command.

Since the SLOOP command is only valid during playback, be sure to input the SLOOP command while the NCR
signal is at a “H” level after the PLAY command is input. The NCR signal remains “L” during repeat playback
mode.

Once repeat playback mode is set, the current phrase is repeatedly played until the repeat playback setting is
released by the SLOOP command or until playback is stopped by the STOP command. In the case of a phrase
that was edited using the edit function, the edited phrase is repeatedly played.

Repeat playback mode is released if playback is stopped by the STOP command; therefore, if desired to repeat
playback after the release of repeat playback mode, input the SLOOP command once again.

Following shows the SLOOP command input timing.

PLAY é:ommand SLOOP command CLOOP command
2" byte

CSB I—, I—,

SCK |.| |.| |.| |.| |.| |.| ”
sl M Ml [T
CBUSYB
NCR
(internal) t
«—
BUSYB
(internal)
1/2vDD i
SPM A i
1/2vDD i i
SPP |
Status Awaiting command / Playing / X k_\ Playing Awaiting command
Address s being controlled Address isi being controlled J Command is being processed

Effective Range of SLOOP Command Input

After the PLAY command is input, input the SLOOP command within 10 ms (tcm) after NCR goes “H”. This
will enable the SLOOP command, so that repeat playback will be carried out.
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11. CLOOP command

ccommand | 1 | 0] o | 1 | CcH3]| CH2| CH1 | CHO |

The CLOOP command releases repeat playback mode. The command can be input for each channel. Setting
any bit(s) from CHO to CH3 to “1” releases repeat playback on the corresponding channel(s). When repeat

playback mode is released, the NCR signal goes “H”.
It is possible to input the CLOOP command regardless of the status of the NCR signal during playback, but a

prescribed command interval needs taking.
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12. CVOL command

+ command 1 0 1 0 CH3 | CH2 | CH1 | CHO 1st byte
0 0 0 |[CV4|CV3|CV2|CV1|CVO| 2ndbyte

The CVOL command is a 2-byte command. It is used to adjust the playback volume. It is possible to input
the VOL command regardless of the status of the NCR signal. Note that the CVOL command will be ignored
if entered during power down or during a transition to a power-up or power-down state.

The CVOL command can be set for each channel. The CVOL command allows simultaneous specification of
multiple channels. Setting any bit(s) from CHO to CH3 to “1” sets the playback volume on the corresponding
channel(s).

The command enables 32-level adjustment of volume, as shown in the table below. The initial value after reset
release is set to 0 dB.  Upon reset release or during power-up, the value set by the VOL command is initialized.

Ccv Ccv Ccv Ccv Ccv Volume
0 0 0 0 0 0 dB (initial value)
0 0 0 0 1 -0.28
0 0 0 1 0 —0.58
0 0 0 1 1 -0.88
0 0 1 0 0 -1.20
0 0 1 0 1 -1.53
0 0 1 1 0 -1.87
0 0 1 1 1 —2.22
0 1 0 0 0 —2.59
0 1 0 0 1 —2.98
0 1 0 1 0 -3.38
0 1 0 1 1 -3.81
0 1 1 0 0 -4.25
0 1 1 0 1 -4.72
0 1 1 1 0 -5.22
0 1 1 1 1 -5.74
1 0 0 0 0 —6.31
1 0 0 0 1 —-6.90
1 0 0 1 0 —7.55
1 0 0 1 1 -8.24
1 0 1 0 0 -9.00
1 0 1 0 1 -9.83
1 0 1 1 0 -10.74
1 0 1 1 1 -11.77
1 1 0 0 0 -12.93
1 1 0 0 1 -14.26
1 1 0 1 0 -15.85
1 1 0 1 1 -17.79
1 1 1 0 0 —20.28
1 1 1 0 1 —23.81
1 1 1 1 0 -29.83
1 1 1 1 1 OFF
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13. AVOL command

+ command 0 0 0 0 1 0 0 0 1st byte
0 0 | AV5 | Av4 | AV3 | AV2 | AV1 | AVO 2nd byte

The AVOL command is a 2-byte command. It is used to adjust the volume of the built-in amplifier. It is
possible to input the AVOL command regardless of the status of the NCR signal. This command will be
ignored if entered during power down or during a transition to a power-up or power-down state.

The command enables 49-level adjustment of volume, as shown in the table below. The initial value after reset
release is set to 0 dB.  Upon reset release or during power-up, the value set by the VOL command is initialized.

AV5-0 Volume (dB) AV5-0 Volume (dB)
3F +16.0 1F -4.0
3E +15.5 1E -5.0
3D +15.0 1D -6.0
3C +14.5 1C -7.0
3B +14.0 1B -8.0
3A +13.5 1A -9.0
39 +13.0 19 -10.0
38 +12.5 18 -12.0
37 +12.0 17 -14.0
36 +11.5 16 -16.0
35 +11.0 15 -18.0
34 +10.5 14 -20.0
33 +10.0 11 -22.0
32 +9.5 12 -24.0
31 +9.0 11 -26.0
30 +8.5 10 -28.0
2F +8.0 OF -30.0
2E +7.5 OE OFF
2D +7.0 0D OFF
2C +6.5 0oC OFF
2B +6.0 0B OFF
2A +5.5 0A OFF
29 +5.0 09 OFF
28 +4.5 08 OFF
27 +4.0 07 OFF
26 +3.0 06 OFF
25 +2.0 05 OFF
24 +1.0 04 OFF
23 - 0.0 03 OFF

(initial value)
22 -1.0 00 OFF
21 -2.0 01 OFF
20 -3.0 00 OFF
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Handling of the SG Pin

The SG pin is the signal ground pin for the built-in speaker amplifier. Connect a capacitor between this pin and
the analog ground so that this pin will not carry noise.

The recommended capacitance value is shown below; however, it is recommended that the user determine the
capacitance value after evaluation.

Always start playback after each output voltage is stabilized.

. Recommended
Pin . Remarks
capacitance value
SG 1.0 uF £20% The Iarger the cor.mectlon capacitance, the Iongejr. th¢=T spgaker
amplifier output pin (SPM and SPP) voltage stabilization time.

Handling of the Vpp, Pin

The VppL pin is the power supply pin for the internal circuits. Connect a capacitor between this pin and the
ground in order to prevent noise generation and power fluctuation.

The recommended capacitance value is shown below; however, it is recommended that the user determine the
capacitance value after evaluation.

Always start the next operation after each output voltage is stabilized.

. Recommended
Pin . Remarks
capacitance value

The larger the connection capacitance, the longer the

+ 0,
Voo 1.0 uF £20% stabilization time of each output voltage.
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Power Supply Wiring

The power supplies of this LSI are divided into the following two:

¢ Digital power supply (DVpp)

o Speaker amplifier power supply (SPVpp)

As shown in the figure below, supply DVpp and SPVpp from the same power supply, and separate them into

analog and digital power supplies in the wiring.

DVop

SPVpp

DGND

SPGND
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APPLICATION CIRCUIT (DVpp = SPVpp =5V, ML22420)

A 4

RESETB
CSB
SCK

Si

SO
CBUSYB

MCU

y

A 4

A

DIPH

TESTIO

-

33 pF

AR

4.096 MHz &2

—

33 pF

XT

XTB

Memory
PCsB[—>|CSB
PSCK [—*/SCK
Pso[—>S!
PsI [«—SO
SPM
1)
Speaker
0.1 uF
o,
AN
Voo | 2 10uF
DVoo * |
s+ 17 1
01 “F“Im F 5V
DGND|——*
SPGND

APPLICATION CIRCUIT (DVpp = SPVpp =5V, ML22460)

MCU

SCL
SDA

A 4

CBUSYB

SAD2-0

TESTIO

-

33 pF

4.096 MHZ|:|I
7';; 33 pF

XT

XTB

PCSB
PSCK
PSO
PSI

SPM
SPP

SG

AIN

VboL
DVop
SPVpp
0.1
DGND
SPGND

Memory
CSB
SCK
Si
SO

—))

Speaker
0.1 uF

e d

VvV Y
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PACKAGE DIMENSIONS
(Unit: mm)
SSOP30-P-56-0.65-K |
9.7+ 0.1
ARAAAAAAAAAAR
- @]
g 3
ole
| w©
LEEELELEEEL L L
\N&EX fMAFi\K @ ® 0.7+ 0.05
irror finis| T 1.0+ 0.2
0.3TYP. 0-24f8235 013 ; ?
0|
Q= \ ~100°
=1 AN 4010
w
7777777 o [Te)
.............. 4 ®l
) =i 0.5TYP.
i&10.10 SEATING PLANE 06:0.2
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating (=5um)
Oki Electric Industry Co.,Ltd. Package weight (g) 019 TYP.
Rev. No./Last Revised 5/Dec. 5, 1996

Notes for Mounting the Surface Mount Type Package

The surface mount type packages are very susceptible to heat in reflow mounting and humidity absorbed in
storage. Therefore, before you perform reflow mounting, contact OKI’s responsible sales person for the product
name, package name, pin number, package code and desired mounting conditions (reflow method, temperature
and times).
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PEDL22420FULL-01 | Nov. 30, 2007 - - Preliminary edition 1
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NOTICE

1. The information contained herein can change without notice owing to product and/or technical improvements.

Before using the product, please make sure that the information being referred to is up-to-date.

. The outline of action and examples for application circuits described herein have been chosen as an
explanation for the standard action and performance of the product. When planning to use the product, please
ensure that the external conditions are reflected in the actual circuit, assembly, and program designs.

. When designing your product, please use our product below the specified maximum ratings and within the
specified operating ranges including, but not limited to, operating voltage, power dissipation, and operating
temperature.

. OKI assumes no responsibility or liability whatsoever for any failure or unusual or unexpected operation
resulting from misuse, neglect, improper installation, repair, alteration or accident, improper handling, or
unusual physical or electrical stress including, but not limited to, exposure to parameters beyond the specified
maximum ratings or operation outside the specified operating range.

. Neither indemnity against nor license of a third party’s industrial and intellectual property right, etc. is
granted by us in connection with the use of the product and/or the information and drawings contained herein.
No responsibility is assumed by us for any infringement of a third party’s right which may result from the use
thereof.

. The products listed in this document are intended for use in general electronics equipment for commercial
applications (e.g., office automation, communication equipment, measurement equipment, consumer
electronics, etc.). These products are not, unless specifically authorized by OKI, authorized for use in any
system or application that requires special or enhanced quality and reliability characteristics nor in any
system or application where the failure of such system or application may result in the loss or damage of
property, or death or injury to humans.

Such applications include, but are not limited to, traffic and automotive equipment, safety devices, acrospace
equipment, nuclear power control, medical equipment, and life-support systems.

. Certain products in this document may need government approval before they can be exported to particular
countries. The purchaser assumes the responsibility of determining the legality of export of these products
and will take appropriate and necessary steps at their own expense for these.

. No part of the contents contained herein may be reprinted or reproduced without our prior permission.

Copyright 2007 Oki Electric Industry Co., Ltd.

55/55




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /MingLiU
    /MS-Gothic
    /MS-Mincho
    /MS-PGothic
    /MS-PMincho
    /MS-UIGothic
    /PMingLiU
    /SimHei
    /SimSun
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


