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LAPIS Technology

Speech Synthesis LS| scries

In addition to leveraging sound technologies ranging from ) ‘
sound compression/decompression and acoustic processing ‘

to digital filters and amps, LAPIS Technology's wide lineup of 4
speech synthesis LSIs integrate peripheral technologies such N r/ 3 1
as P2ROM™ and flash memory. / 1

The broad portfolio includes series with built-in ROM ideal for

‘ ipanese domestic shar

voice guidance/alarm/message/sound playback along with Proven customer
support provided

) for over 40 years
Our focus on ‘enhanced sound quality’ has been \
well-received by customers for many years. \

We deliver solutions and support that meet customer

high reliability types optimized for automotive applications.

demands while providing added value. Product development that takes into

account the needs of the times

Wide lineup ranges from simple
to high performance types

Qualified under
the AEC-Q100
automotive
standard

HQ-ADPCM
Synthesis

Built-in
long playback
memory

sseee
seacsse

Built-in
short playback
memory

Supports
external memory

*LAPIS Technology study



LAPIS Technology speech synthesis LSIs

allow users to immediately add high quality voice functionality

to virtually any application <

LAPIS Technology

Speech Synthesis

LSls feature:

#Enables easy sound playback

by sending a simple
command from the MCU

Decoder
(hardware)

LAPIS Technology
Speech Synthesis
LSls feature:

®Multiple built-in
sound-related functions.
Equipped with fail-safe
functions including playback
sound detection for
automotive use

e
“\‘\:“\0\\

Filter

Multiple functions »-

LAPIS Technology

Speech Synthesis °

LSIs feature:

#48kHz Max sampling
frequency (middleware

WS

\\“‘\

typically from 8kHz to 12kHz)
#Built-in high performance

DAC and filter

LAPIS Technology

Speech Synthesis °

LSIs feature:

#Highly integrated design
from speech synthesis

e Simultaneous
multi-channel playback
function

¢ ROM editing function
and more...

High fidelity/
high compression

Simultaneous

vocalization

s Editing Speed and
function pitch conversion

engine to speaker amp
reduces the number of
external parts

®Fewer external parts
reduces the failure rate

Onboard
writing

oxed

X2
)

Comprehensive support from LSl selection to mass production
Also supports voice creation (fee may be required)

Select the LSI series/
Memory capacity

@ Sound P|a¥paCk
effects? A Time

Applications
Select the LSI
based on set
requirements

Create a phrase list

A

>T

Good Morning
Good Afternoon

1
2
3 )‘S

LAPIS Technology and/or Customer Tasks

A

reate original sound

STEP 3.

Studio recording
Melody/sound effec
Existing source

STEP 4. oice analysis and editing

Additional recording
(in some cases)

I Demo/correction 4|

omplete the ROM data
STEP 5 u P Write before shipment

A

Additional recording (in some cases)




For a variety of applications

LAFIS lechnology
opeech synthesis Lol/Speecr

Automotive-grade

*‘Vehicle proximity
notification

(@

Park assist system

+Startup sounds

+Alarm sounds
(interior/exterior)

*Operating sounds

Startup sounds
Blinkers

Door open alert

| Seatbelt warning

&

) IVIC U series Lineup

Automotive-grade

Speech Synthesis LSIs

Ideal for generating voic!e guidance and
warning sounds in veh\clles ranging from
tens of seconds to minutes

Two types available: Mask ROM for mass
production and rewritable Flash memory

Short playback

Other - Speech Synthesis LSIs
‘Remote control operating wl
sounds Ideal for|generating

Consumer | ﬁ sound effects and
Electronics \ warning sounds ranging
from tens of seconds to
minutes
Two types available:
Mask R(:DM for mass
productioniand
rewritable Flash
memory;

*Toys, alarm clocks

|
Beep beep,
there's a fire

Alarm-related

‘Residential g
N

*Rice Cookers
‘AC

‘Hot water
remote control

Cooking completed

There's an intruder

Alarm-related

*‘Home security

00
oo ‘Disaster prevention
() systems

-Earthquake alarms i‘f
(14
o)

Heating has
started

fire alarms . P\
~

‘Gas alarms

*Motion sensors x\

The fire alarm has
been activated

Q@’}' Consumer | oaeg .
7 Electronics
-

;
—

Elnables playback{sounds
onja/singlejchip.
Idealjforygenerating
sound|effectsiand
warning/sounds
forgtensjofiseconds
foered withibuiltzin
rewritablelklashmemorny,

*Rice Cookers

-

*‘Home bakeries

‘Microwave ovens

.

Memory type

Users can select the ideal product from a broad lineup
based on playback time, voice type, and usage, while
meeting the demands for shorter development periods

' L Flash Memory
and low-volume multi-purpose applications as well as
long voice guidance with sound effects. In addition,
ROHM offers automotive-grade speech synthesis LSIs
with built-in speaker amp that suppresses heat
generation capable of high temperature operation up
to +105°C, ensuring worry-free operation even for
customers requiring high automotive reliability.

Built-in 32Mbit (Max) ROM

Supports

Long playback ML227xx

-
Electroni
s — oClONCS -
‘Washer and Driers | Dehumidification
) has started
Reheating *Rice Cookers ) <
started ‘Water heaters ‘@
e INtercom systems _—
’ “Induction cooktops The set
. temperature
AC has been
reached

‘Microwave ovens
Hot water supply
has started

G

Graamotive- w2957, |WL22573] ML22594)

122594/

Automotive- wi29530! I
grade

external
memory

Broad lineup

ML22620] [ML22660] \ML22420| \ML22460]

nteed (Automotive-grade)

0.5Mbit

Ideal for
sound effects

274Secy

Playback Time




INDEX

Automotive-grade P.05-06

16M to 32M
—
Ideal for long sound playback in automotive applications

ML2253x series

Supports external
memory
Speech Synthesis LSIs

Ideal for generating
melodies and voice guidance
ranging from tens of seconds
to dozens of minutes Supports
a variety of external Flash

memory capacity

Automotive-grade P07-08

Ideal for short sound playback in automotive applications

New ML222xx series ML223xx series ML225xx series

S

Long playback
Speech Synthesis LSIs

Ideal for generating voice guidance
from a few minutes to dozens of
minutes

Two types available: P2ROM™ for
short-term development + small—/
large-scale production and
rewritable Flash memory.

Applications requiring

long sound playback Long playback EZZEIEaRy P.09-10

‘Melodies
+Zoo/museum guides
‘Instruction manuals

‘Wellness and therapy
devices

‘Radar detectors
+Kids book

Ideal for long sound playback in industrial and consumer applications

ML226xx series (Built-in Flash Memory)

Long playback P11

Ideal for long sound playback in industrial and consumer applications

e 5 Ping pong,
you’ve reached

the 1st floor
Other

*Health equipment
Forklifts
+Elevators

ML227xx series (Built-in P2ZROM™)

e " The author of this photo... |

\
=

Short playback P12

“Card readers Ideal for short sound playback in industrial and consumer applications

YML222xx series ML22x5xx series

Supports external memory P13

Ideal for long sound playback using external memory in

industrial and consumer applications

ML220284 \ML220294

Sound MCUs P14

Ideal for sound playback using a single chip in industrial and
consumer applications

ML610Q300 series

Development Support Tools P.15-16

Product Specifications P17-18

Memory
capacity

32Mbit 128Mbit

;0441secH
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Automotive-grade

Ideal for long sound playback in automotive applications
ML2253x series

The ML2253x series are 4 channels mixing speech synthesis LSlIs that support
automotive quality and have a serial audio interface and built in flash memory

for sound code data.

Features include HQ-ADPCM, 16bit D/A converter, and low-pass filter for
achieving high sound quality, along with an integrated 1.0W monaural speaker

amp that enables direct speaker drive.

A failure detection function is also built in capable of detecting malfunctions.
All functions necessary for sound output are integrated on a single chip,
making it possible to easily add voice functionality by simply adding this LSI.

ML2253x series Enhanced failure detection
. P Integrated failure detection functions
ML22Q535 (16Mbit) (Playback/Clock abnormality detection)
ML22Q533 (4Mbit) P Built-in fail-safe functions
) (Short-circuit, high temp. error,
ML22Q532 (2Mbit) Improved command transfer error detection)
ML22530 functionali P Various additional I/F(i.e. Serial audio I2S)
(External memory)  and pepformance  »AEC-Q100 qualified

ML225xx series
ML22594 (6Mbit)
« ML22Q553 (4Mbit)
ML22(Q)573 (4Mbit)
ML22572 (2Mbit)

Flash Memory | Memory capacity

ML22Q532 2Mbit
""" ML220533 |  aMbit
""" ML22Q535 |  16Mbit
""" ML22530 |  128Mbit

*The maximum external memory that can be connected
(there is no internal memory)

High performancecHigh fidelity
P Guaranteed +105°C operation

P> High-quality sound/high compression algorithms
P Built-in fail-safe functions

(High temp. error, command transfer
error detection)

P Integrated 1.0W speaker amp (Class AB)

2018 2019 future from 2020

Parameter ML22Q573 ML22Q53x/ML22530 Advantages of ROHM’s
Audio Interface None Serial Audio Interface Supports serialiggﬂio interface(12S)
Flash memory rewrite from None Available Rewrite possible after shipment
F!%isn';iggt‘zgxotmg?ngigxy 4Mbit 16/4/2Mbit Expanded memory variety
1W Class AB 1W Class AB

Internal speaker amp

Provides Class AB operation without

(8Q, DVDD=5V)

(8Q, DVDD=5V)

concern for radiation noise

Simultaneous sound
generation (mixing) function

4 channels

4 channels

Enables 4 channels simultaneous
playback of in-vehicle notification sounds

Playback abnormality detection

None

Available

LSI failure detection function added

Speaker disconnect/
Short-circuit detection

Short-circuit detection only

Speaker disconnect/
Short-circuit detection included

Enhanced functionality

Operating Temperature

-40°C to +105°C

-40°C to +105°C

Supports high temperature operation:
+105°C
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Enables rewriting to internal/external Flash memory

from the MCU via SPI I/F

ML22Q53x can be rewritten the
internal flash memory via the clock
synchronous serial interface.
ML22530 can be rewritten the
external flash memory via the clock
synchronous serial interfacace.

In addition, sound code data can
be rewritten in the field even after
product shipment.

Equipped with a variety
of fail-safe functions

Multiple built-in fail-safe functions,
such as for detecting playback
abnormalities, speaker pin
short-circuits, internal LSI
temperature, supply voltage drops,
and MCU command transfer errors,
make it possible to monitor for

a variety of LS| failure modes.

Rewriting sound code data

Estimated Rewrite Time

ML22Q53x

Clock Sync Serial
SPI I/F Pin
Rewritable

ML22530

Clock Sync Serial
SP! I/F Pin

Rewritable

(When Rewriting All Data)
Memory capacity
Internal 4Mbit 4
Flash ---------1--------
Memory 16Mbit 14
External P
Flash | 128M0TE | 114
Memory (Max)

MCU

— Analog

Provides fault detection from
the input to the speaker pins

Output becomes H during

abnormal playback

Playback abnormality detection Short-circuit detection

CPU
ERR output

-

Output becomes H when ground
faults occur between the SP pins
(output normally L)

High temperature error detection

Speech Synthesis

- LSIs

A

1y
it

|‘ H ERR output
!
Thermistor;

Output becomes H
at high temperatures
(output normally L)

Command transfer error detection

Speech Synthesis
LSIs

Comparator——>CPU
ERR output

If the commands are different
two times, the output becomes H
(output normally L)
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I‘ade Speech Synthesis LSIs

Ideal for short sound playback in automotive applications

Y ML222xx series ~ew ML223xx series ML22

The ML222xx, ML223xx, and ML225xx series
integrate a speaker amp. and feature a guaranteed
operating temperature up to +105°C.

At the same time, the ML225xx series is
equipped with multiple fail-safe functions
required for automotive applications,

including detecting the internal IC

Pin compatibility

temperature, supply voltage drops,
and MCU command transfer errors.

Standalone type available

Easy sound playback is possible without MCU control.
External control is fixed to the terminal, eliminating the need
to develop software for audio playback.

Applicable Models: ML22Q284

'If-_"l\‘f'l'l‘ ey 1
11

MaskROM Flash Memory CPU I/F Memory capacity

wML22Q274

ML22594

Clock Sync Serial

Clock Sync Serial

692Kbit

6Mbit*

No MCU
required

*Integrated 6Mbit allows external memory to be connected

HorL

Speech

Synthesis LSI

CoNmand

Y¢: Under Development

Speaker

)

Built-in speaker amp ensures stable
operation at +105°C

Automotive-grade speech synthesis LSls are offered featuring
a guaranteed operating temperature range of -40°C to
+105°C. Integrated memory and speaker amp, together with
support for high temperature operation, ensure worry-free
use in automotive applications.

The exposed backside die pad enables heat dissipation through
the substrate, making it possible to suppress temperature rise
within the LSl (including the speaker amp) and ensure stable
performance even at an ambient temperature of +105°C.

Backside die pad featuring superior heat dissipation ensures
high temperature operation

€= LA S
€ Heat dissipation

ra

Mold Resin

e C

Solder

Thermal dissipation to the substrate

suppresses tem|

perature rise

Integrated oscillator and Class D amp
reduces component count

The built-in high accuracy 4.096MHz+1.5% (-10°C to +50°C)
oscillator and Class D amp require almost no peripheral
parts and enable sound playback by simply connecting to

a speaker. In addition, the compact package reduces
mounting area.

Oscillator

Conventional

Speech Synthesm LSIs Speaker

Class D Amp

Reduced mounting area

LAPIS Technology

I SR
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Feature

4

Fail-safe functions
ensure high system
reliability

4 built-in error flags for detecting
speaker pin short-circuits,
internal LS| temperature,
supply voltage drops, and
MCU command transfer errors
make it possible to notify

the control MCU of
abnormalities via the ERR pin.

Output becomes H
when ground faults occur
between the SP pins
(output normally L)

Applicable Models:
ML22Q553, ML22594, ML22Q374P, ML22Q394P
ML22Q274, ML22Q284, ML22Q294

Worry-free fail-safe functions

ERR output

Thermistor,
| =

Output becomes H
at high temperatures
(output normally L)

Applicable Models:
ML22572, ML22(Q)573

. . High temperature Supply voltage
<=, ) v

Speech Speech
Synthesis LSIs T Synthesis LSIs
o Comparator
R
CPU
CPU ERR output

-

When the voltage drops below
the set voltage the output
becomes H
(output normally L)

Applicable Models:
ML22572, ML22(Q)573

Command transfer
error detection

If the commands are different
two times, the output
becomes H
(output normally L)

Applicable Models:
ML22572, ML22(Q)573

Enables simultaneous playback of up to

5 channels (4 channels sound playback

+ 1 channel external input). What’s more,

the volume of each channel can be
independently adjusted, providing greater
ease-of-use.

The ML22572, ML22(Q)573, ML22Q553, and ML22594
integrate a mixing function that enables simultaneous
playback of 4 internal and 1 external channels.

This makes it possible to play multiple sound effects, sound,
and external analog input at the same time. The volume of
each channel can be independently adjusted. And users can
play mixed sounds at a certain volume without changing

the volume of the original sound.

Applicable Models: ML22572, ML22 (Q)573, ML22Q553, ML22594

Feature

6

Flash memory types support onboard writing

All Flash memory types also support onboard writing.

This allows sound code data to be uploaded while mounted
on the customer’s board. Incorporating a speech synthesis
LSI on board facilitates inventory management, making it
possible to customize voice data according to the destination.
In addition, the flexible design enables rewriting before shipment
as well as sound code data to be updated at service centers.

Note: Onboard write data must be purchased from a write manufacturer

Applicable Models: ML22Q573, ML22Q553, ML22Q374P, ML22Q394P,
ML22Q274, ML22Q284, ML22Q294

5 channels mixing and independent volume adjustment

C Independent volume control in 3 stages )

VOL

=af

Tick tick
(blinker sound)

MIXING

Tick tick
(blinker sound)

Seatbelt
warning

N

e | Seatbelt warning

External input

Onboard writing for each customer based on destination

Inventory management of
system boards by mounting
speech synthesis LSIs

Speech
Synthesis LSIs

Shipment to
English-speaking
countries

Shipment to
Chinese-speaking
countries

Shipment to
Korean-speaking

Onboard program
System board

-

Hello!

countries
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Ideal for long sound playback in industrial and consumer applications
ML226xx series (Built-in Flash Memory)

The ML226xx series is equipped with 4Mbit to 32Mbit
Flash memory. The large memory capacity is ideal for
long sound playback such as voice guidance, while
Flash memory makes rewriting of sound code data
possible.

ML226xx series

ML22Q626/666 (32Mbit)
ML22Q625/665 (16Mbit)
ML22Q624/664 (8Mbit)
ML22Q623/663 (4Mbit)

and performance

ML227xx series

i ML22725/765 (16Mbit)

ML22724/764 (8Mbit)
ML22723/763 (4Mbit)

2018 2019

Improved functionality

Flash Memory
12C I/F Serial I/F Memory capacity

ML22Q663 ML22Q623 4Mbit
| ML220664 | ML220624 |  8Mbit |
| ML220665 | ML220625 |  16Mbit |
| ML220666 | ML220626 |  32Mbit |

High performance - High fidelity
P Built-in Flash memory (enables writing from the MCU*")

P Built-in high fidelity, high compression algorithm
(HQ-ADPCM)

P Internal 1.0W speaker amp (Class AB/D)
P Selectable internal/external oscillator

P Integrated fault detection functions
(disconnect/short-circuit detection)

*1 Only ML22Q62x/22620 can be rewritten from MCU.

P P2ROM™ Built-in

» 4bit ADPCM2

P Internal 0.7W speaker amp (Class AB)
» Speed - pitch conversion

future from 2020

Advantages of ROHM’s

Parameter ML2272x/ML2276x ML22Q62x/ML22Q66x ML22Q62x/ML22Q66x
™ Enables rewriting to Flash memory
RIOLAI TR = P2ROM Flash Memory from the MCU via Clock Sync Serial
Memory capacity 4/8/16Mbit 4/8/16/32Mbit Expanded memory variety
4bit ADPCM2 HQ-ADPCM -
4bit ADPCM2 Utilizes market-proven

Playback Method

8bit straight PCM
8bit non-linear PCM
16bit straight PCM

8bit straight PCM
8bit non-linear PCM
16bit straight PCM

high fidelity, high compression
HQ-ADPCM

Max Phrase Count

1,024

4,096

4x higher phrase count

Internal speaker amp

0.7W Class AB
(80, DVDD=5V)

1.0W Class D/AB
(8Q, DVDD=5V)

Built-in high efficiency Class D amp
with higher Max output

Speaker disconnect/
Short-circuit detection

None

Available

Enhanced functionality

Speaker Amp Supply

Same potential as DVDD

Different potential as DVDD

3V MCU/5V speaker amp
combo possible
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Rewriting sound code data

Estimated Rewrite Time

The internal Flash ROM can

(When Rewriting All Data)

] ML22Q62x
be rewritten from the MCU Memory capacity
via clock sync serial I/F MCU Clock Sync Serial Internal 4Mbit
I/F Pin Flash f---------4--------
ML22Q62x can be rewritten the internal Rewritable . _Memory | 16Mbit | 14
flash ia the clock h External .
ash memory via the clock synchronous xternal | 4> 8Mbit
serial interface. In addition, sound code Memory | (Max)

data can be rewritten in the field even

after product shipment.

Speaker Output Power vs. Efficiency

sy - . . 100 4
Built-in high output, high 1
.. 80
efficiency Class D amp n —e—Class D
IS
The ML22Q62x and ML22Q66x 5 80 ﬁA‘_’e- —* Class AB
: . - . 5 erriciency
integrate a high efficiency, high 2 .
? ¢ v 1o g 40 improved
output 1W Class D amp. Class D w
amps provide greater efficiency and 20 400/0
generate less heat than conventional 0 ] >
Class AB amps. 0 1,000 2,000

Speaker Output Power (mW)

Disconnection/short-circuit detection function

Built-in speaker fault detection
function

Both the ML22Q62x and ML22Q66x are
equipped with failure detection functions for

Internal
speaker amp
detecting speaker disconnections and
short-circuits. This allows for immediate
notification of speaker failures. Speaker output
is stopped when a short-circuit is detected to |
prevent overcurrent.

Disconnection

detection / >
-

Short-circuit
detection

Disconnection

3 Error Output
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Long playback

Ideal for long sound playback in industrial and consumer applications
ML227xXx series (Built-in P2ROM™)

[l

ML227xx integrate LAPIS Technology’s proprietary P2ZROM™.

The LSlIs can be put in standby mode during assembly, then written to with audio

P2ROM™

Memory capacity

data after receiving an order, significantly shortening both sampling creation and

. ML22763 ML22723 4Mbit
mass production TAT.
Large memory capacity is ideal for long sound playback such as voice guidance. ML22764 ML22724 8Mb't _____

ML22765 ML22725 16Mbit

Development TAT Comparison

™ H
P2ROM™ achieves shorter TAT LS| Develooment
b p

Reduces inventory and delivery risks

Mask ROM 1
ML227xx integrate LAPIS Technology’s proprietary Products . <t 6 to 8 weeks > < 6 to 8 weeks >
P2ROM™ memory technology for storing sound code Sound code : Careful
data. This provides ROHM the capability to immediately data 1 prototype Developmer]t
ship prototype samples and shorten mass production Creation | Mass Production

TAT for customers by half. Development TAT can be

Technology for mass production)

shortened to around one month, about a quarter that EZF;OM;M : :

of Mask ROM. P2ROM™ enables one-time writing in roducts 1 ! .

the customer’s environment, making it possible to Sound code : 1 Mass Production . Shortened

verify the sound quality on the spot without taking data 1 !

additional time. (Write shipment only from LAPIS Creation 1 9 1o 12 weeks (shortened) S ?ﬂv eILopmenSt I
- mail 10 Large-ocale
1

>
3 to 4 weeks

1
1/4 the tlme Of Mask ROM : Production
1

Mass production

No prototype required|

in approx. 1 month

Built-in speech speed and pitch
conversion (Sodiac) make it possible to
easily achieve the playback speed and
pitch suitable for user needs

Variable playback speed with
the same pitch

Playback Speed vs Pitch

Creating various sounds

Variable pitch with
the same playback speed

Pitch vs Playback Speed

Easily change voice pitch and playback using the . .

S . . . Conventional Conventional
built-in functions of the high capacity P2ZROM™ . Adjusting Technolo [ [ 2 ) Technolo |
speech synthesis LS| series. With conventional +20% the tempo to 9 @ times Changing 9y
technology, increasing the playback speed raises the = S‘;‘;g;z' (%. the mood
pitch, while decreasing speed lowers the pitch. b Stndrd X sandardl
Playback speed can be changed from 1/2x to 2x, and i} 8
pitch can be adjusted within the range of +20%. This £ ML227xx series 2 ML227xx series
is useful when wanting to change the mood of the Speech Conversion © 1 Pth_ch Conversion
voice or speed to make it easier to hear. At the same SAUL Technology B times Technology
time it is possible to change the phrase units by | |
command input, allowing users to freely arrange them 172 times Standard 2 times —20% Standard +20%
according to application needs. Playback Speed Interval

Applicable Models:
ML22763, ML22764, ML22765, ML22723, ML22724, ML22725
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Speech Synthesis LSIs

Ideal for short sound playback in industrial and consumer applications
wwML222xx series ML225xx series

The ML222xx series is equipped with a small-capacity
Flash memory.

In addition to a lineup that supports various CPU I/F,
standalone models are also available that do not
require an MCU, allowing users to select the ideal type
based on application requirements.

Integrated oscillator and Class D amp reduces
component count

The built-in high accuracy 4.096MHz+1.5% (-10°C to +50°C)
oscillator and Class D amp require almost no peripheral

Flash Memory CPU I/F Memory capacity

| #ML22Q234 | Clock Sync Serial | _672Kbit

- | xML22Q244 | Standalone | | 688Kbit

S wML22Q254 | kC | 672Kbit __

Wi22562 1= N ek syne serial |---- 2MBIE
ML22563 «—1— ML22Q563 4Mbit

Pin compatibility

MCU

Conventional

Yr: Under Development

Reduced mounting area

Speech Synthesis LSIs Speaker

parts and enable sound playback by simply connecting to
a speaker. In addition, the compact package reduces
mounting area. ’
Applicable Models: ML22Q234, ML22Q244, ML22Q254 Oscillator ~ Class D Amp
Speaker Output Power vs. Efficiency

| 100 4

ntegrated Class D amp ensures

high efficiency output 80

Class D speaker amps are capable of 1.0W (Max) output,
feature low heat generation even at high (sound) volumes,
and minimize heat dissipation measures. In addition,
efficiency is excellent at low battery power, reducing current
consumption and prolonging battery life.

Applicable Models: ML22Q234, ML22Q244, ML22Q254

Built-in disconnection detection function
eliminates the need to worry
about speaker failure

The ML222xx series includes a disconnection detection
function that can provide notification (i.e. via LED) in the event
no sound is output due to disconnection between the speaker
amp and speaker. Passing current between SPP and SPM
enables detection through High/Low determination. This
ensures worry-free operation even in the event of speaker
disconnection.

Applicable Models: ML22Q234, ML22Q244, ML22Q254

S
E 60 Ave —e— Class D
£ 40 ‘\ improved

20

0 l >
0 1,000 2,000
Speaker Output Power (mW)
Disconnection detection function
—

Detect

speaker
failure

Detection request

CPU

\lz >>>

—n

Disconnection e ?UtpUt -
H|Disconnection

—> CPU -
ERR output L [Connection

Disconnection
detection

|
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Supports external memory

deal for long sound playback using external memory in industrial and consumer applications
ML226xx series ML224xx series

The ML226xx and ML224xx
series support external serial
memory up to 128Mbit.

Ideal for long sound playback.

@5

ML224xx series
ML22420
© ML22460

ML226xx series

High performance-High fidelity

P External Flash memory (rewritable from the MCU*")

ML22620 P Built-in high fidelity, high compression algorithm(HQ-ADPCM)
P Internal 1.0W speaker amp (Class AB/Class D)
ML22660 P Selectable internal/external oscillator
P Integrated fault detection function
Improved fun lity (speaker disconnect detection, short-circuit detection)
and perfor ce *1: Rewriting from the MCU is possible only with the ML22620

P Internal 0.7W speaker amp (Class AB)
P 4bit ADPCM2
P 4ch mixing

2015 ftr rom 2020

Speech Synthesis LSlIs control external memory,
facilitating voice generation

Controlling external memory allows ROHM Speech Synthesis LSls to
play back audio data without placing a load on the MCU. Voice

generation is easily achieved by inputting control commands of only a
few bytes from an MCU.

Easily enable voice generation from external memory

Thank you for

External Flash memory type your purchase

Play/Stop commands only

Built-in speaker amp

Speech
‘ Synthesis LSIs

No need to send
sound data via MCU

Select the capacity
according to
playback time
(128Mbit or less)

High fidelity, high compression HQ-ADPCM makes it
possible to reduce memory capacity

The ML226xx series adopts the newly developed high fidelity, high
compression voice algorithm HQ-ADPCM that provides a clearer
sound and richer audio range while reducing data size compared with
conventional ADPCM, providing a more comfortable listening
experience. For example, melodies and sound effects that are degraded
with ADPCM and cannot be played with uncompressed PCM can be
compressed with HQ-ADPCM, ensuring superior sound quality while
reducing memory capacity. Up to 80% compression is possible vs
4bit ADPCM and 20% compared with 16bit ADPCM.

Applicable Models: ML22620, ML22660

HQ-ADPCM enables high fidelity sound compression

Comparison of Data Volume

S %amy S0ty e Required for 30s Playback
. Hig and data =
g . SEIEIET] e
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compression of / Sound Approx.
melodies and | Sonventional Effects || 7,7Mbit Approx.
sound effects, -
Required data volume 4bitADP 3M blt
arge
.) Speech Approx.
With Conventional 1.9Mbit
ADPCM

Reduced approx. 68%

Integrated Class D amp ensures

high efficiency output

Class D speaker amps are capable of 1.0W (Max) output, feature low
heat generation even at high (sound) volumes, and minimize heat

dissipation measures. In addition, efficiency is excellent at low battery
power, reducing current consumption and prolonging battery life.

Applicable Models: ML22620, ML22660

Speaker Output Power vs. Efficiency
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Speech MCUs

Ideal for sound playback using a single chip in industrial and consumer applications

ML610Q300 series

The ML610Q300 series of MCUs incorporate an original RISC

Flash Memory | Memory capacity |Sound Playback Method

type 8bit CPU U8 core.
8bit/16bitPCM VQFN28
Compared to conventional middleware sound playback, sound ML610Q304 ADPCM2 ’ SSOP30
quality is superior, control is easier, and MCU performance can  |---<---------—-—- 96KByte  |--oooeoeooooooeeeeo o V_I‘_’gl':;‘:zz
T Y¢ML610Q305 8bit/16bitPCM,
SIEMITNES: N et ADPCM2, | WQFN32
7 ML610Q306 HQ-ADPCM WQFN36

Y¢: Under Development

ML610Q300 series Elements Integrating peripheral components saves space and reduces failure risk

LAPIS Technology MCUs with speech output function
incorporate an oscillator, EEPROM, speech synthesis LSI,
speaker amp, and other peripheral components, contributing
to set miniaturization.

ﬁ—»é—»

Sensor Speech MCUs Speaker

Space-saving monolithic design
reduces failure risk

Oscillator

EEPROM

Fewer

external
parts

Speech

GerfleraI-Purp;)_se
4 £ Synthesis LSIs

B mcu

Speaker

Conventional systems require 5 chips

Sensor

Achieves sound output functionality on
a single chip

W Low-pass filter reduces noise

High
performance
with low power
consumption

High fidelity

B Sound algorithms
HQ-ADPCM, 4bit ADPCM2,
8bit PCM (Non-linear/Straight), 16bit PCM (Straight)

M Equipped with 1W (Max) speaker amp at 5V

3V/5V
compatibility

High output
speaker amp

M Supply voltage range: 2.2V to 5.5V

Note : HQ-ADPCM is for ML610Q305 and ML610Q306

High performance 8bit CPU
U8 core

Pipeline processing

Clock | |

InstructionY InstructionY Instruction
FetChXAXBXcX \

W Original RISC-type CPU

W 3-stage pipeline structure enables 1 instruction Decode X X'ﬂStf/u\GﬁOﬂX|ﬂStrgCﬁOﬂXmS"%CiionX
per clock operation . , ,
) ) . Execute X X XInstructlonXInstrucnonXInstructlon
W 8bit operation features equivalent performance A B C

1 Clock 1 Command

Sound Playback Conditions
16bit PCM at 16kHz

Sound data request interrupt time

to 16bit MCUs

@ Easily enable sound playback

B Sound playback functionality is achieved by
simply setting sound data in the register

A\

M Integrating 4-word FIFO into the sound register
makes it possible to extend the interval
between sound data request interrupts
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Development Support Tools

@A development tool for creating, writing, and listening to ROM data stored in LAPIS Technology’s speech synthesis LSI.
@Enables a series of evaluations utilizing both hardware (SDCB2/SDCB3 and reference board) and software (Speech LSI Utility)
@ Optional starter kit makes it easy to begin development using LAPIS Technology’s speech MCUs

SDC K(SOUI‘\d Device Control Klt) *Two types are available (SDCK, SDCK3) depending on the target IC

B Facilitates operation from waveform editing to sound playback
Il Compatible with all models M Compact SDCB2/SDCB3 (70x90mm)

SDCB2/SDCB3

The SDCB2 (Sound Device Control Board 2)/SDCBS3 enable writing and evaluation to OTP/Flash by connecting to a reference board
equipped with LAPIS Technology's speech synthesis IC.

Target Device Reference Board (soid separately)

Connecting to the SDCB (Sound Device Control Board) allows users to write and playback sound data. In addition, usage and
evaluation is possible via MCU control by connecting to the customer's system board.

Speech LSI Utility

Speech LS| Utility is a tool for operating the SDCB. Everything from waveform editing and ROM data creation to sample writing and
evaluation are enabled.

Sound Device Control Kit 'SDCK'

Various reference
boards

Sound Device Control Kit
'SDCK'

Connect the reference board
(sold separately) to the SDCB

Power Cable
: i '
: = :
ET-
1 D) - ﬁ e—r
.  EZme |
: PC i Amp Speaker




The Edit ROM function reduces memory capacity along with CPU load

The Edit ROM function allows multiple phrases to be played in succession. The following functions can be configured using
the Edit ROM function.

e Continuous playback (The specified number of continuous playbacks is unlimited, depending only on the memory capacity.)

e Silence insertion function (20ms to 1,024ms)

The Edit ROM function enables efficient use of the sound code data. Also, phrases can be played back continuously in a single
process without sending commands each time with an MCU, significantly reducing CPU load.

[Phrase Configuration Example using the Edit ROM Function] [ROM Data Conversion]

Speech Management Area
Phrase 1 ‘ >< sunny today ‘
IT's
Phrasez‘ >< rainy today ‘
sunny rainy
Phrase 3 ‘ It will be >< sunny ><t0morrow‘
today tomorrow
Phrase4‘ It will be >< rainy tomorrow‘
It will be
Phrase 5 ‘ >< sunny today ><(Si|ence)>< it will be rainy ><tom0rr0w‘
Edit ROM Area (Blank)

Sound playback time for each memory size and sampling frequency

Il HQ-ADPCM features a compression rate around 5x higher than that of 16bit PCM (uncompressed)

HQ-ADPCM [Sec]

16bit PCM [Sec] ADPCM2 [Sec]

Memory size (Uncompressed) (Compressed) (Compressed)
(Ex.) 16 12.8 | 10.7 16 12.8 | 107 16 128 | 10.7
kHz kHz kHz kHz kHz kHz kHz kHz kHz kHz kHz
16Mbit 65 131.1 2621 327.7 392.0 5243 327.7 409.6 490.0 655.4
(2MByte) 3 9 o0
AMbit 16.4 20 24 32.8 6 81.9 98.0 131.1 81.9 102.4 122 163.8
(512KByte) . A5 a5 . 585 . d . . d 85 .
1Mbit
(128KByte) 4.1 5.1 6.1 8.2 16.4 20.5 24.5 32.8 20.5 25.6 30.6 41.0
512Kbit
(64KByte) 2.0 2.6 3.1 41 8.2 10.2 12.2 16.4 10.2 12.8 15.3 20.5

Relationship Between
Compression Rate
and Playback Time

(With 16bit PCM=1)

1 4x 5x

(16bit PCM) (ADPCM2) (HQ-ADPCM)




Product Specifications

Internal Memory Type

. O\?el{ating FOperating —— TOperatilt-lg Memq{y Number Maxgnu&n CPU %P tAmtp("Vf\ll?/r Nl;\rﬂnberof i - ive| AEC-Q100
. 'Oltage requenc! l r ‘emperature capacii laybacl utpu IIXINg
artto (\/)g e(ﬁIHz) A ‘()"C) ﬁ)it) " Phrases T¥me I/ (glass (nternal g1ch) °rs S Grade | Support
Flash + Rewrite Flash | p-TQFP48-0707-0.50
ML220532 276056 | 1008 | pui oM 98sec Cllzck féom 'l‘AAC%*G/ Q } V|V
. : X uilt-in Flash ocl erial Audio
ML220533 330 cs | 4000 |External M 409 | 201sec™" | synchronization iorface/ | P-TQFPA8-0707-050 | v/ |
s s ' serial Failure
ML220535 ﬁ'gﬁﬂh 14min*' detection | P-TQFP48-0707-050 | v/ | —
Mask 1 1.0/ P-SSOP30-56-0.65 v | —
ML22572 oM 98sec ABLclass 4 I
ML22573 Mask Clock _ Failsafe | p-ssoP30-56.065 | v/ | —
27t055 | 4096 |External R I
ML220573 Flash see P-SSOP30-56-065 | v | —
4M Speaker terminal
ML220553 —40 o +105 fnd short cireuit | P-8S0P30-56-0.65 V| -
Clock
Y ML220274 synehrorization P-TSSOP20-0225-0.65| V' | v/
[ | serial |
Y ML220284 Stand-alone P-TSSOP20-0225-0.65| v | v/
e —— 1.0/D-class Disconnection
¢ ML220294 | 2.0t055 | 4.09 | Built-i Flash 30 28sec*? 2C Upto85C)| 4 | and short circuit | p.resopap-0025.065| v | v
.0to 5. . uilt-in 692M (0.8/D—10(|)g§8) detection )
e Clock up to function
27 ML220374P synefvorization P-TSSOP20-0225-065| v | v/
27 ML220394P I:C P-TSSOP20-0225:085| V' | v
Ye: Under Development
External Memory Type
Operating Operating . Operating Memory Number Maximum CcPU SP Amplifier | Number of ive| AEC-Q100
Part No. VoI&/a)ge Fre(&L'J_?Zr;cy Oscillator Temr({eorsa\ture caﬁ)?{):lty B % (s Pla"l?]aeck F Out&g{tS éW)/ Intgrhr:(;lingch Others Package Gade | Suppor
Rewrite Flash from
2.71t03.6 e External 12C/Clock *6/Qgri i
ML22530 or 2098 |Buittin, maximum | 4,096 | 109min*" | synchronization MO ™/Seril hudio| p.1QrP4g.0707-050 | v/ |Preparig
331055 : 128M serial 1.0/ detection
I IOy 1 004" Built-in, Clock AB-class | Speaker terminal
ML22594 45t05.5 4.096 |External External (Buift-in 519/ | 304sec synchronization and short circuit P-SSOP30-56-0.65 v v
maximum | oo 512) External serial detection
128M 109min*® function

*1 Maximum playback time when the sampling frequency is 6.4kHz in HQ-ADPCM. *2 Maximum playback time when the sampling frequency is 6.4kHz in ADPCM2.
*3 With an external memory module (Max 128Mbit). Maximum playback time when the sampling frequency is 6.4kHz in HQ-ADPCM. *4 Mask's built-in ROM is 6Mbit and an external memory module (Max 128Mbit) can be connected.
*5 Total of mask’s internal 512 phrases and external memory's 512 phrases. *6 While using it clock synchronization serial.

Short playback Speech Synthesis LSIs (P.12)

Internal D-class Speaker Amplifier Type

Operating Operating Operating Memory Number Maximum CPU SP Amplifier | Number of ive| AEC-Q100
Part No. Voltage Fre&uency Oscillator | Temperature |  capacity of Playback VE Outgut (W)/ | Mixing Others Package Grate | S
(V) (MHz) (C) ﬁ)ﬂ) Phrases ime lass Internal) (ch) Uoport
* ML220234 Clock synchr?nlzatlon . . P-TSSOP20-0225-0.65| — o
A Nl Eel 10/ Disconnection
Y ML22Q244 | 2.0t055 8.192 | Built-in |[—40to +105| (TBD) 62 (TBD) | Stand-alone | p_gjass 1 anddsert]gr';tti((:)lgcun P-TSSOP20-0225-0.65 | — _
G function i e B —
ﬁ? ML220254 P-TSSOP20-0225-0.65
Internal AB-class Speaker Amplifier Type
Operating Operating Operating Memory Number Maximum CPU SP Amplifier | Number of ive| AEC-Q100
Part No. Voltage Frequency |Oscillator | Temperature| capaci of Playback Output (W)/ | M Oth Pack:
artio (V)g re(ﬂlllj—iz) G %6) . ﬁ)it)Ity Phrases T)llms V/F u&:SéW) Interlnxéngch ers ERi Grade | Support
ML22562 b 99sec*! P-SSOP30-56-0.65| — | —
Mask Clock 1.0/ .
ML22563 2.7t05.5 4.096 External | —40 to +85 M 1,024 —— synchronizationserel | AB-class 4 Fail safe P-SSOP30-56-0.65| — —
ML220563 i P-SSOP30-56-0.65| — | —
*1 Maximum playback time when the sampling frequency is 6.4kHz in ADPCM2. Y¢: Under Development
Speech MCUs (p.14)
8bit ML610Q300
Speech Play Back MCU (8bit)
Operating ROM | DataFlash | |/ RAM Port Operating Frequency (Max) Minimum Current Operating
Part No. Voltage  [ROM type| Capacity | Capacity ca?)rggig Capacity o] IEitructtllon Consumption| Temperature
) Byte) | (Byte) Byte " | input [output| oot Low Speed High Speed | “&oUio" | (Typ@HALT) C)
ML610Q304 11 2.7uA
32.768kHz 0.122ps/
YeML6100305 |2.0to55 | Flash | 96K 2K |FlashROM | 1K 1|3 12 (Internal RC oscillation) | 8-192MHz | 30 5,5 —40 to +85
(TBD)
¢ ML610Q306 15




ong playback Spee ynthesis LSls (P.09 to P.

Internal Flash Memory Type

Operating Operating : Operating Memory Number Maximum cPU SP Amplifier | Number of e
Part No. Voltage Freﬂluency Oscillator| Temperature | capacity of Plgryback e Ou'%)ut (W)/ | Mixing Others Package nGus d”a
(V) (MHz) (‘C) ﬁ)l_t) Phrases ime lass Internal) (ch) rade
ML220623 Fﬁ\jh 192sec*® V4
ML220624 Flash 397sec*® Rewrite Flash v
e o s nchrggo:uks serial from MCU/
ML220625 Flash 13min** | dbtaction v
Flash L3
ML220626 | 57103600 | 4.096 |Buitin| 32M L | 27min ey P-TQFP32-0707-080 | ¥
T | 33t055 | 4.000 |External| ~40t0+70 4,096 class, | 4 : 0505
Flash *3 D-class P-WQFN32-0505-0.50
ML22Q0663 v 192sec 4
ML220664 Fgﬁh 397sec*® Failure v
R — 2C detection
ML220665 Flash 13min*® v
ML220666 Flasn 27min*® v
Internal P2ROM™ Memory Type
Operatin, Operatin, Operatin Memol Number Maximum SP Amplifier | Number of 5
Part No. \?ol{agleg Frg Le}\c%/ Oscillator| TenEpera{tl?re cal acig uof Pla Iba%k ClPU Outgutp(\ll\l)/r L;\llixiné Others Package Ingus(tjrlal
V) (MHz) (‘C) bit) Phrases ime lass (Internal {eh) race
ML22723 PRROM™ 161sec*! P-SSOP30-56-0.65 v
P2ROM™ *1 Clock
ML22724 8 325sec™ | hronous serl P-SSOP30-56-0.65 v
ML22725 57103.6 o PROM™ 11min*” 0.7/ Speech-speed | P-SSOP30-56-0.65 v
—— 33t055 4.096 |External| —40 to +85 — 4,096* AB-class 1 and pitch
ML22763 PaRoM 161sec” conversion | p_550P30-56-0.65 | v
ML22764 PZ%(,?AMTM 325sec*’ 1’C P-SSOP30-56-0.65 v
ML22765 pamoN™ Tmin®' P-SSOP30-56-0.65 v

*1 Maximum playback time when the sampling frequency is 6.4kHz in ADPCM2. *2 1024 phrases (1 bank)x4 banks. *3 Maximum playback time when the sampling frequency is 6.4kHz in HQ-ADPCM.

Supports external memory Speech Synthesis LSIs (P.13)

Internal AB-class/D-class Speaker Amplifier Type

Operatin Operatin Operatin Memol Number Maximum SP Amplifier | Number of 5
Part No. \‘l)oltageg Frg&uenc% Oscillator| TerTF\)peratl?re cal a.cig of Playback CVPFU Outy utp(\/\l)/ Mixing Others Package Ingusénal
() (MHz) (C) Fblt) Phrases ime lass Internal (ch) rade
Clock Rewrite Flash
ML22620 synchronlfatlon fromdMCU/FaiIure v
2.7t03.6 4.096 Built-in External w2 serial 1.0/ etection P-TQFP32-0707-0.80
or3.3to 4000 |External| 4010 +85 | maximum | 4,096 | 109min AB-class, | 4 :
5E xternal ey Dol Failure | PWQFN32-0505-0.50
ML22660 IC detection v
Internal AB-class Speaker Amplifier Type
Operatin Operatin: Operatin Memol Numbel Maximum SP Amplifier | Number of q
Part No. Vpol{agleg Frg&lrJeAcgy (Oscillator]| TerrF\)ptrare{tugre ca| e_\ci?yl uof ! Pla Ibalé:k Ci/PFU Outé)utp(\ll\ll)/r l;\nixinz; Others Package Inéius(tjrlal
V) (MHz) (C) bit) Phrases ime lass (Internal (ch) race
Clock
ML22420 synchroniTation v
External - serial
271055 | 409 [Exemal ~4010+85| maximum | 1024 | 87min k At |4 - P-SSOP30-56-0.65
ML22460 12C v

*1 Maximum playback time when the sampling frequency is 6.4kHz in ADPCM2.
*2 With an external memory module (Max 128Mbit). Maximum playback time when the sampling frequency is 6.4kHz in HQ-ADPCM.

Serial Port Supply External )
8bit Timer | PWM | WDT ( mAeIch%d) \oltage é—.CD Interrupt SP Am%lc;:tspl"t Wy Others Notes Package Ingusérlal
e sSI0 UART Detection | “Ve" | Sources ERE
Speech function/ P-VQFN28-0505-0.50
_ ADPCM2 decoder/
Built-in speaker P-SSOP30-56-0.65 4
10bitx3 Amplifier P-WQFN32-0505-0.50
(SAtype) |
4 aster/ Half Duplex 1.0 (@5Vy/ P-WQFN32-0
; - -0505-0.50
; — Slave — Speech function/ —
(16bitx2) 1 a 2 x1 9 D-class P BPCME. P-TQFP32-0707-0.80 v
LLDx1 HQ-ADPCM
10bitx4 B ldecoder/k
itx uilt-in speaker
(SA type) Amplifier P-WQFN36-0606-0.50 v

Y¢: Under Development



®P2ROM™ is a trademark of LAPIS Semiconductor.

®Sodiac is technology which converts the speed and pitch and of speech playback and is a trademark of AREX Co.

®HQ-ADPCM is Ky's high-quality, high-compression audio technology. "Ky's" is a registered trademark of Kyushu Institute of Technology.

®Windows® 2000/Windows® XP/Windows® Vista/Windows® 7/Windows® 8.1/Windows® 10 are registered trademarks of Microsoft Corporation USA in the US and other countries.

1) The information contained in this document is current as of March 1st, 2021.

2) The information contained herein is subject to change without notice. Before you use our Products, please contact our sales representative (as listed below) and verify the latest specifications.

3) Although LAPIS Technology is continuously working to improve product reliability and quality, semiconductors can break down and malfunction due to various factors. Therefore, in order to prevent personal injury or fire arising from failure,
please take safety measures such as complying with the derating characteristics, implementing redundant and fire prevention designs, and utilizing backups and fail-safe procedures. LAPIS Technology shall have no responsibility for any
damages arising out of the use of our Products beyond the rating specified by LAPIS Technology.

4) Examples of application circuits, circuit constants and any other information contained herein are provided only to illustrate the standard usage and operations of the Products.The peripheral conditions must be taken into account
when designing circuits for mass production.

5) The technical information specified herein is intended only to show the typical functions of and examples of application circuits for the Products. LAPIS Technology does not grant you, explicitly or implicitly, any license to use or exercise

intellectual property or other rights held by LAPIS Technology or any other parties. LAPIS Technology shall have no responsibility whatsoever for any dispute arising out of the use of such technical information.

6) The Products are intended for use in general electronic equipment (i.e. AV/OA devices, communication, consumer systems, gaming/entertainment sets) as well as the applications indicated in this document.

7) The Products specified in this document are not designed to be radiation tolerant.

8) For use of our Products in applications requiring a high degree of reliability (as exemplified below), please contact and consult with a LAPIS Technology representative: transportation equipment (i.e. cars, ships, trains),

primarycommunication equipment, traffic lights, fire/crime prevention, safety equipment, medical systems, servers, solar cells, and power transmission systems.

9) Do not use our Products in applications requiring extremely high reliability, such as aerospace equipment, nuclear power control systems, and submarine repeaters.

10) LAPIS Technology shall have no responsibility for any damages or injury arising from non-compliance with the recommended usage conditions and specifications contained herein.

11) LAPIS Technology has used reasonable care to ensure the accuracy of the information contained in this document. However, LAPIS Technology does not warrant that such information is error-free and LAPIS Technology
shall have no responsibility for any damages arising from any inaccuracy or misprint of such information.

12) Please use the Products in accordance with any applicable environmental laws and regulations, such as the RoHS Directive. For more details, including RoHS compatibility, please contact a LAPIS Technology sales office as listed below.
LAPIS Technology shall have no responsibility for any damages or losses resulting non-compliance with any applicable laws or regulations.

18) When providing our Products and technologies contained in this document to other countries, you must abide by the procedures and provisions stipulated in all applicable export laws and regulations, including without limitation the
US Export Administration Regulations and the Foreign Exchange and Foreign Trade Act.

14) This document, in part or in whole, may not be reprinted or reproduced without prior consent of LAPIS Technology.
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