OKI1

OKI SEMICONDUCTOR

F *Energy efficiency comparison conducted
\ by OKI SEMICONDUCTOR's of its low
ower microcontroller vs. competitor models

www.okisemi.com/en

OKI SEMICONDUCTOR CO., LTD.



OKI SEMICONDUCTOR's

ultra

Low current consumption

0.5pA suspend (HALT) mode and leakage

current controlled at high temperatures Ui St (R I GET,

Low power equivalent to a mask ROM is achieved.
Original low-leak low-power processes are utilized for
low current consumption throughout the entire
temperature range. As a result battery consumption is
optimized, even at high temperatures.

WDT TIMER
CLOCK GENERATOR

Applicable models :
ML610482, ML610482P, ML610Q482, ML610Q482P, ML6100411, ML610Q411P, ML6100412, ML610Q0412P,
ML610Q421, ML610Q421P, ML610Q422, ML610Q422P, ML610Q428, ML6100428P, ML6100429, ML610Q429P,
ML610Q431, ML610Q432, ML610Q435, ML6100436, ML6100Q438, ML6100438P, ML6100439, ML610Q439P

Low Power Microcontroller
ML610400 / ML610300 series

i§ Simple tools

On-chip debugging

Repeated program loading and debugging
are handled on the chip itself. As a debugging
interface, a dedicated test terminal is
provided, making it possible to debug all
peripheral functions of the microcontroller.

In addition, a uniform development
environment enables optional settings to be
easily made via button operation to a
compiler or other application, while an LCD
image tool allows viewing of the LCD image
on a PC without the need for an LCD panel.

Applicable models :
All products with built-in Flash memory

LCD driver built in

Management tool Emulator
Build tool Reference
LCD development support Board

ROM code generation!
Flash |
Beougitool programming

Ver.1.0

] Chip writing possible

Flash chip products available Short TAT shipping

——
Similar to mask ROM, the customer's program

code is written at OKI SEMICONDUCTOR's
facility, then shipped via short TAT.

Applicable models :
All products enabling Chip Support.

E Supports Flash memory

Integrated LCD driver compatible with

both dot matrix and segment displays

OKI SEMICONDUCTOR's versatile lineup
supports a wide range of LCDs, from multi-dot
displays comprised of 1536 dots to small 55-
segment displays. In addition, a boost circuit that
generates the required LCD bias is included,
eliminating the need for external circuitry.

Applicable models :
All low power microcontrollers with built-in LCD driver

www.okisemi.com/en

LED driver built-in

Integrated Flash memory for programs

The built-in  Flash significantly reduces
development and production time compared with
mask ROM. Also, reprogramming is possible via
serial interface for on-chip debugging.

Applicable models :
Products with built-in Flash memory

Short-term development
& small lot production




Low voltage operating

Works on a single 1.5V battery

Low operating voltage

Most models support low voltage operation from
1.1V, making them compatible with 1.5V battery
sets. This contributes to lower power
consumption and greater miniaturization.

1.1V0mmMn

Applicable models :

ML610482, ML610482P, ML610Q482, ML610Q482P,
ML610Q411, ML610Q411P, ML610Q412, ML610Q412P,
ML610Q421, ML610Q421P, ML610Q422, ML610Q422P, ML610Q428, ML610Q428P, ML610Q429,
ML610Q429P, ML6100431, ML610Q432, ML610Q435, ML610Q436, ML6100438, ML610Q438P,
ML610Q439, ML610Q439P

High performance

One instruction per clock cycle

Utilizes OKI SEMICONDUCTOR's own
RISC 8bit CPU, featuring a pipeline
process that enables execution of most
instructions in a single clock cycle and
delivers 16bit MCU-class performance.

Pipeline process

(Oneinstruction per,clock;

These ultra-low power consumption microcontrollers ensure longer operating times in battery-driven applications.

The increasing concern over global warming demands components and devices that minimize energy consumption. OKI

SEMICONDUCTOR meets these needs by offering a low-power microcontroller equipped with Flash memory that enables

reading at only 1V and features industry-leading operating, suspend, and stop current levels. In addition, the a high-perfor-

mance CPU is utilized capable of processing one instruction per clock cycle for high performance operation.

6 Built-in speaker amp offers
superior sound and voice playback

Monolithic IC delivers excellent audio
and voice reproduction

Simply connect a speaker

(

)
8bit Micro one

controller It's 3 o'clock

@Xﬁj

Proprietary voice synthesis algorithms,
together with an integrated low-pass filter, D/A
converter, speaker amp, and voice analysis
technologies ensure superior audio and voice

playback on a single chip.

Applicable models :
ML610340, ML610Q340, ML610346, ML610Q346,
ML610347, ML610Q347, ML610348, ML610Q348

E 2 types of A/D converters built-in

2 built-in A/D converters: 2 types of ADC

RC Oscillation Type +

Successive Approximation Type Temperature RC
— oscillation

The RC oscillation type A/D converter is Humidity type

designed for temperature and humidity Air Pressure Successive
measurements  while the successive Pressurel approximation
- type

approximation type is used to measure the
output voltage. This enables a variety of
measurements using a single microcontroller.

Applicable models :

ML610Q422, ML610Q422P, ML610Q431, ML610Q432, ML610Q435, ML610Q436,
ML610Q438, ML610Q438P, ML610Q439, ML610Q439P

ML610Q411, ML610Q411P, ML610Q412, ML610Q412P, ML610Q415, ML610Q421, ML610Q421P,

»‘er

ROHM Electronic Components Directive Compliance

Extensive worldwide sales

Record sales in a variety of fields

OKI SEMICONDUCTOR's low-power
microcontrollers have been adopted in a
wide range of devices and applications, from
low-end consumer equipment to industrial
sets requiring high reliability - a testament
to their versatility and dependability.

Applicable models : All models currently mass-produced

Abundant worldwide sales

www.okisemi.com/en



10 years of driving on a single battery

OKI SEMICONDUCTOR's original low-power consumption technology!
industry's lowest current consumption during both normal operation and stop. In addition,

results in the

Iovyest
Imption:

*Based on an OKI SEMICONDUCTOR comparison of flash
microcontrollers with built-in LCD driver

6.4y

Calculation: Theoretical values when driving via li-ion battery at 3V and performing low-/high-speed/suspend (HALT) operations every 5 seconds in the following order:
1) Low-speed (32kHz) for 1.5s, 2) High-speed (1MHz) operation for 10ms, 3) suspend (HALT) operation for 3.49s.

Current Consumption Comparison

High-Speed Operating Mode*1

Co. A(16bit) :

Co. D(8bit)

Co. E(8hit)
OKI SEMICONDUCTOR
(8t

0 100 200 300 400 500 600
: 1: Equivalent to 1MHz, CPU operation duty 100%

Mode (Suspend)' 3

Co. D(8bit)

Co. E(8bit)
OKI SEMICONDUCTOR
(i)

0 0.5 1 1.5 2 25
*3: 32kHz crystal

perat RTC/WDT

A

Co. A(16hit)
Co. B(16hit)
Co. C(16bit)
Co. D(8bit)
Co. E(8hit)
0K SEMICONDUCTOR
(8bit)

Low-Speed Operating Mode*2

5 10 15 20

! 2: 32kHz crystal oscillation operation, CPU operating duty 100% (A)

Co. A(16hit)
Co. B(16bIt)
Co. C(16bit)
Co. D{(8bit)
Co. E(8bit)
OKI SEMICONDUCTOR
(ahit)

Mode (Stop)*4

*4: All clocks

0.2 0.4 0.6 0.8

—

built-in

www.okisemi.com/en
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Low power microcontroller

7
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Key Features

U8 Core
RISC CPU

One instruction per clock

Performance equivalent

to a 16bit microcontroller

Flash LCD
ROM Driver I

1V Flash ROM operation

The internal Flash ROM can be read using only 1V. ADC

Microcontroller operating voltage range: 1.1V to 3.6V Successive RC

approximation oscillation
type 12bit type 16/24bit

Ultra-low current consumption

Low current consumption is ensured under all
operating modes: normal, suspend, stop

800pA (@4MHz CPU operation) 5uA (@32kHz CPU operation)
70pA (@500kHz CPU operation) 0.5pA (during Suspend (HALT) Mode)
0.15pA (during Stop Mode)

Supports various panel sizes

Dot Matrix Type : 144 to 1,536 dots
Segment Type : 55 to 185 dots

Programmable display allocation function
Compatible with changing LCD designs

High precision

2 types of A/D converters built in for high precision
operation (16/24bit RISC oscillation type + 12bit Clock generator
Successive approximation type)

500kHz built-in

RC oscillation

On-chip debugging reduces
development time

Supports debug and Flash memory
writing via OKI SEMICONDUCTOR's
'WEASE' emulator

Fewer parts required
Requires no resonator or oscillator for peripheral IC.

4MHz built-in
PLL oscillation

32kHz
crystal oscillation

Built-in PLL (Phase Locked Loop)
oscillation circuit

The internal PLL circuit generates the high-speed
4.096MHz clock by multiplying the 32.768kHz clock.

Jn-chip debug circuit

Flash Memory Operation Comparison

1V Flash RO Gurrent
A unique low-power method enables Flash memory reading at only 1V. In ’
addition, reducing the charg.e/dlschfa\rge current through bit-line division / |
enables low power consumption equivalentto mask ROMs. | X7/ | |
Applicable models: All models except low power microcontrollers with speech capability ; ;
! ! Voltage
1.0 1.8 V)

Pipeline Process

High-speed 1 instruction/clock cy e L LT LT LT L

L] L]
RISC CPU U8 core Fetch XCommandX Command XCommand X X
The 8bit RISC CPU utilizes parallel processing via a pipeline architecture : =
for high-speed, 1 instruction/clock cycle operation - reducing CPU | p.code X XCom/TandXComénand XCom(r:nandX

operating time significantly.

Command Y Command Y Command
ExecuteX X X A X B X c

One instruction per clock cycle

- Current Leakage
Few current leakage at high temperature o h
80

/

Standard Processmg/l

Original low-power processing prevents current leakage at high
temperatures, making OKI SEMICONDUCTOR MCUs compatible with
even industrial applications.

Leakage
current
minimized
at high
temperatures

60

40

Current consumption(pA)

Low Power Processing. _—# ~ —a—
W PSSR

0 50
Temperature (°C)

2 Types of ADCs

Air pressure/
pressure sensors, (Supports various sensora

2 types if A/D conv

2 types of A/D converters are built in, a Successive Approximation type App’%iprga“m
requiring analog voltage input and an RC Oscillation type that counts the | [12bit ADC 2ch — -

o o . . Standard Optimized for resistance
number of oscillations caused by a resistive sensor (i.e. thermistor, os<|:_|l\a@|_1l<:|rcu|t variation sensors
humidity) and external capacitor. Select the optimum semdr based on the (i.e. thermistor/humidity).

characteristics, measurement accuracy, and curre X2ch | Current consumption can
ADC 2ch be reduced by reducing
oscillation frequency.

Successive etc
“ i <> (analog voltage output)

X2ch

RC
Oscillation Type
16/24bit

Applicable models: Low power MCUs with built-in dot matrix LCD « Thermistor

4 www.okisemi.com/en



Lineup

g |12 Y,

f'ow/power,microcontroller,

oicelkunctionalityiliype .

ML610(Q)346
ML610(Q)347
ML610(Q)348 <56pin>

30pin

Built-in LCD Driver

ROM
Capacity 96K
(Bytes)

Segn|1ent.'l'.ype_

FEar g _anml 5SS
B 23.0.
7T >

]

ML610406(P)

ML610405(P)
ML610404(P)

ML610403(P)
ML610402(P)
ML610401(P)

Digital Thermometer.

ROM type

| ERIAL

con 570 12¢, SS10, and i

. (3 AR nte i Built-in 2MHz RC clock
Description UARTmterfaces built-in L8] Buitin 20z RC dlog

8 ][8 ][18][32]48][63[28]128] row e
:7:5; Max. LCD dots EL(ISi“c-IigciOOkHZ EL(IJiItc-IichMHZ B s R dok

Indoor Fire Alarms

StandardjType

ML610(Q)482(P)

ML610Q489(P)
ML610Q488(P)
ML610Q487(P)

Low Power Microcontrollers

Performance Weather Stations

Bicycle Meters
Pedometers with Graph

ML610Q439(P)
ML610Q438(P)

ML610Q436
| ML610Q435

X ML610Q432
ML610Q431

DotiMatrixglype
ML610Q429(P)
ML610Q428(P)

ML610Q422(P)
ML610Q421(P)

Electronic Sports

S
ML610(Q)409(P) (Multifunction) Watches

ML610(Q)408(P)
ML610(Q)407(P)

ML610Q415
ML610Q412(P)
ML610Q411(P)

Elecitonic Wiishwalches

i_ 37-3@' Token Machines

Package

144pin pins

I@RAMtypeand size

Integrated

SP Integrated A .
yX\72 opamp AMP'I speaker amp @ DD iteriies MmElen w UART interface function

5



/ Consumer Devices Industrial Equipment
Standard Low power microcontrollers

3] EAML6100486 ML6100486P

E4ML6100487 ML610Q487P

EAMLe100488 | | A mL6100488P

|| BAML610482 ML610482P

EAML6100482 ML6100482P

power microcontrollers

FAmLe10340 || FAMLG10340
EAML6100340

=

Wi = Ewcstons £ el
RAM PKG =
i [128]ika T EAmL6100348 | | B ML6100348 | EREH
| These part numbers (identical to thof
Built-in Dot Matrix LCD Driver Low power microcontrollers
FLasHl (16

| EAmL6100411 | | FE mL6100411P

£
!
=

-
=
o
=
=

ROM
18
il 33 400) Ze ] 31 | o4 23
32 ok (e e B 0 D Iy
il 48 lakB| A | EEAML6100428 || fe ML6100428P | ERER BT (5 ET)
i 48 ke kel h | AMLG100429 | | bl ML6100420P | GEIEEEA B 3R Gl it Pl
i % oke oA 0| gAML6T0Q431 || mea N R AR RS
dilet sl Bmetonaz2 || el [ty 1 e 2.
i %8| 56t 0| AML6100435 || TEa C S 0 P P8 R D AR e e )
i 28| kel At h| EMML6100436 | | Fen e ET) P2 60 3 () R G R Pl
* [ 28| kB g 19| EAML6100438 | | bl ML6100438P | EREH B B R IR GGED) (i
IS =

‘\

Built-in Segment LCD Driver Low power microcontrollers

* 1] 8 s b 95| EAML610401 | | A mL610401P |EHIEMLE R [
LOW|

* L8 el | EML610402 || B ML610402P | EAIEXE 1% A

=S

3
-y
3
=D =
=4 =]
S S

=
-
-y
=
=0
(=14
S

=Y
|

=1
|

O mbr
080
- 10
&2
B
a
S5
S
ﬁ
=
£
=

4| EAML6100408 | | 4 ML6100408P | (EHEEEH IR NN TR
=4ML6100409

Low power microcontroller development support system —.

IDU8 integrated development environment (source editor, code generation tool, debugger), on-chip debug emulator, Flash writing software, LCD tool, reference board with microcontroller, demo kit

L.OW| Current consumption at during o5 Low supply voltage (VDD) <> | speech output -20c |-40c . e L
(L] Suspend (HALT) mode: 0.50A 10 0.9pA  [1.1V][1.25V] operation VOICE| functions builtn g i OPeating temperature range [, 0.65mm pin pitch easy to mount

§ ) Easy-to-mount 0.65mm pitch Internal Built-in 16/24bit RC illati D
Integrated 32.768kHz @32.7SSKHZ crystal @ Catmpetlal willh @it Internal 4.096MHz | P} 12bit Successive Approximation-type BT ariors 4o o tomparaturahamidity

O b
oo
40
(2]
DENi
4
=
F
0
=
S
ﬁ
=
=
—

=
|y
[=7]
—r
[—}
o
=
(—]
(1=]
U
o—br
0000
&30
nfﬂ
T
E—L
=2
=
=
=

4.096MHz crystal resonator :
a3 RC clock resonator clock oF ceramic oogilator ologke Ut PLL clock SAADC Qéas(g'rsw(:r.te.rtﬁ:?r:\g)éo \(10;1}226 output (Y Y measurement
Built-in RTC (Real Time Clock) % hiligiiioutentiobactioly R Display allocation RAM m Melody output .! Selectable audio compression method
RTC for sets with calendar function dimming, etc. RAM ] P!
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Standard Type

These low power microcontrollers are ideal for compact, battery-driven systems without an LCD. The units
integrate program memory (32kB-64kB), RAM (1kB-4kB), 3 types of serial communication ports (I1°C, SSIO,

UART), a battery voltage detection circuit, 2 types of A/D converters (24bit RC, 12bit successive i['wm
approximation), timer, PWM, general-purpose port, and LED driver terminal into a single chip.

Low power microcontroller

LINEUP Consumer Grade Industrial Grade Package

%a%rms ML6100486 | FAML6100486P 12 i 7E BLD[fe

TQFP48
n LA RAM L 40 . 4M |24, [sz0as
Illll EAML6100482 ML6100482P %
% Under development Please refer to pages 5 and 6 for icon descriptions Actual size shown
System Diagram
High speed RISC CPU A
Flash/Mask ROM "U8" Core
(Driveable from 1V) This high-speed processor executes
Pin-compatible mask ROM ML610(Q)482P one instruction per clock cycle via
available parallel processing utilizing pipeline
| (1.1V to 3.6V operation) U8 Core I | architecture 4
S \ RISC CPU 1
\ JFlash or 3 : :
Supports a variety of Mask ?’b't 16bit . 5
ser‘i)gl interfaces y ROM Timer PWM Battery voltage detection
2C. SSIO. and UART | The built-in A/D converter enables
L ’ . i Itage measurement (+2%)
interfaces are provided for e 7 precise vo
' broad compatibility _| I*C (Master), SSIO (SPI), UART with low power consumption )
\
Clock generator
i Clock generato Elzzer Built-in 2ch ADC enables both |
32.768kHz 32kHz (External) temperature and humidity
Crystal Resonator i Crystal Oscillator measurements
1H Battery voltage The integrated RC-type ADC is
500kHz (Internal) detection / capable of measuring the temperature
RC Oscillator / and humidity with high accuracy
——— AA
Triple clock functionality » AMHz (Internal) RC-Type —m—
contributes to low power PLL Oscillat 24bit ADC W\— *X2ch
consumption designs schator TR
DR AAS
Current consum.ptio_n can be On-chip debugging shortens
controlied by adjusting On-chip Debugging Circuit L development time
the clock speed: ~

Low (32kHz) OKI SEMICONDUCTOR's yJEASE
Medium (500kHz) provides support for debugging and
Q—Iigh (4MHz) 4 Flash memory writing

www.okisemi.com/en 7




Triple clock system facilitates low power design

Power management via clock selection

Three different clocks can be selected for CPU operation: low-
- . Clock tor block
speed (external) 32kHz crystal oscillation, medium-speed S
(internal) 500kHz RC oscillation, and high-speed (internal)
4MHz PLL oscillation. The medium- and high-speed clocks can Y Frequency division circuit frequsncy/division
- . . L X System /] High speed clock 18.1/4.1/2.1/ circuit
be divided into 1/8ths in order to minimize current consumption. clock4_1gl‘_ 1/8,1/4,1/2,1/1
In addition, the units are compatible with external 4MHz Low speed o | High speed clock circuit
precision oscillators for applications requiring greater accuracy. Low ks .
speed () ONIOFFle—4 Clock selection
omcjlt(:)cul; Medium/
) high
Current Consumption i o " Eromal Spaee
Speed Frequency Current Consumption Built-in Built-in 4MHz crystal/ clock
Ty
32kHz 4”_"'{2 50'2'8"2 ceramic oscillator output
Low speed | (Eyteral Crystal Oscillator) SHA oscillation [ ~oscillation °e’demal el
Low
, 500kHz S External
. peed Hiah} VAN ) isi
Medumspeed (;nternal RC Oscillator) 70pA @ Medium precision
D pee: @ I ”] clock/oscillator
High speed Int Ié'\LAIf% illat 800pA
( nterna scilla Or) Crystal resonator Crystal/ceramic resonator or external clock

Applicable models : ML610482, ML610482P, ML610Q482, ML610Q482P

Battery voltage detection function (BLD)
accurately detects remaining charge

Precise (2%) battery voltage detection makes it possible to
manage operation and performance based on the remaining

battery level.

In addition, 16-step voltage detection is performed between

1.35V and 2.9V, with a voltage accuracy of +2%.

Applicable models : ML610Q486, ML610Q486P, ML61048, ML610482P,

ML610Q482, ML610Q482P

Clock output reduces system costs

Precise battery voltage detection

Both the low and high speed clocks can be output, eliminating
the need for an oscillator for the external peripheral IC,

reducing system costs.

Applicable models : All models except

32kHz oscillator circuit
%Ué

ML610Q486, ML610Q486P, ML610Q489, ML610Q489P

[1: 4MHz generated via internal PLL/ceramic/crystal oscillation,

500kHz via RC oscillation, 32kHz via crystal oscillation

Clock Output Function

4MHz clock & frequency
division circuit d

[8: Only the Master function is compatible with Fast Mode

(400kbps)/Standard Mode (100kbps)

J

Battery level detector (BLD)
VDD
Detect comparator
Remaining
battery level
GND .
C Precise
‘ Determination
Graph -
Slow the clock 2.70V
Function stop - 1 6 q 2'.50V Detection
Low battery display, Determination </ +2 OA) : voltage
Voltage ™~ steps AC :accuracy1l45V
1.40V
1.35V,

Low-/high-speed clock output simplifies system configuration

3

D)
"

(

Choose one of 4MHz, 2MHz, 1MHz,
or 500kHz

)

L

g Peripheral IC

Microcontroller
or ASIC

(32kHz)

[5: The test area comprises 1Kbyte

g Peripheral IC

Specifications : Gulrrem Congu:gﬁuon duhing Suspend (HALT) mode [#: Only the Master function supports Standard Mode (50kbps)  [B: No compatible chip select signals exist for 8bit/16bit SPI bus
at low-spee Z oscillation
Operating Conditions ROM/RAM Function/Feature .
Part No. Operating o Current 2 : ROM RAM Serial port Package | CNP
Operating 5 Operating i . 9 Support
voltage t o capacit; capacit: =
(V)g frequency &‘;’;u@";&f-?) temperature (°C) (gyte)y (Igyte)y WDT | ADC(method) ’c |ssio®| UART
6103, z 150 = as 1 (Sequential) | 1™ | 1
% ML6100486 / ML6100486P | 1.6103.6 |  500kH A 2ol | Flasnak® [k 4 : 1 | TarPas | O
— 5
S ML610Q487 / ML6100487P | 1.8t03.8 32_17“25"sz 1.7pA _2400’&++7§5/ Flash 48K 1.5K 1 = 1 1 2 | TQFP48 ¢)
4MHz —20to +70 / 5
S ML610Q488 / ML6100488P | 1.8103.8 | 35 765kHz 1.7pA 4010 +85 Flash 48K 1.5K 1 - 1 1 2 | TaFP4g | O
4MHz —20t0+70 / 5
% ML610Q489 / ML6100489P | 1.8t0 3.8 (4MH3f1'25kHdZ' - - 40 to +85 Flash 48K 1.5K 1 - 1 1 2 | TQFP48 @)
iz frequency division
4.096MHz 2010470/ 5 — 5
*MLG610482 /ML610482P |1.1t036 |  500kHz 0.5pA 40 10 485 Mask 64K 4K 1 |2(RC oscillation) | 1 1 1 | TaFP48 | O
. v4
4.096MHz 200470/ 5 -
ETAML6100482 / ML6100482P | 1.1 t0 3.6 stg%l;sHklz—! 0.5pA e Flash 64K 4K 1 |2 (RC oscilation) | 1 1 1 TQFP48 o)
. 4

Y Under development

www.okisemi.com/en




Voice Functionality Type

OKI SEMICONDUCTOR low power microcontrollers with voice output function feature program memory (96kB to
128kB), RAM (512B/1kB), successive approximation A/D converter, UART/SSIO interface, timer, general-use port,

voice synthesis, digital filter, 16bit D/A converter, and speaker amplifier.

LINEUP Consume

ML610340

r/Industrial Grade

ML610Q347

ML610348

o {1 B Y

Low power microcontroller

Package

PRLRNRRRRNRINY

QFP56

Please refer to pages 5 and 6 for icon descriptions.

Actual size shown

System Diagram

Low current consumption

Low voltage operation (2.2V to 5.5V)
and low current consumption during
\Suspend (HALT) Mode (1.5pA)

Large internal memory

96kB/128kB Flash/mask ROM enables
Lvoice playback for 30 to 40 seconds

ML610(Q)346
U8 Core 4'/
"T" RISC CPU
Flash or Successive
t
Mask ROM || @pproximation I

Clock generator

High quality, high output voice

playback

A 16bit DAC, low-pass filter,

1W speaker amp, and high

compression/high fidelity HQ-ADPCM
kare implemented using hardware

Y

32kHz (Internal) § |4MHz (External)
RC Oscillator Crystal Oscillato

Operational
mplifier

On-chip debugging reduces
development time

OKI SEMICONDUCTOR's uEASE
provides support for debugging and
Flash memory writing

y
N\

7"".‘ On-chip Debugging Circuit

High speed RISC CPU

‘ "U8" Core

This high-speed processor
executes one instruction per
clock cycle via parallel
processing utilizing pipeline
architecture

[ 3ch ADC built-in
: The 3ch ADC is suitable for
r‘lvoltage output sensor input

—o 1
EL‘ 4.096MHz

1—-| Crystal Resonator
A In

.| Fewer parts

™ A number of components are built in
for analog processing, such as an

/ opamp and speaker amp, reducing

the number of parts required

:|l] Speaker

.

For consumer and industrial equipment

Conventional

Monolithic design with voice functionality

OKI SEMICONDUCTOR

Many of the required features are built in, from a voice
synthesis engine to a speaker amplifier, reducing the number
of external parts. This increase integration reduces the
susceptibility to failures and breakdowns.

www.okisemi.com/en

Voice
mmrocontroller synthesis

Speaker

Amplifier Voice function

[ 3 chips

~N\ Saves space ] (Reduces failure rate

1 chip




Loud, high-fidelity audio playback

OKI SEMICONDUCTOR's audio microcontrollers feature
hardware-based sound functionality. A high-fidelity sound
circuit, comprised of a synthesizer, digital filer, 1W speaker
amp, and 16bit DAC, is integrated, resulting in higher sound
quality than competitors' middleware systems under the same
conditions. In addition, 4 different compression methods can
be selected: 4bit ADPCM2, HQ-ADPCM, 8bit non-linear PCM,
and 8bit/16bit PCM). The sampling frequency is adjustable as
well, from 6.4 to 32kHz, to meet set requirements. The result is
superior audio playback of high compression audio.

Built-in LPF and speaker amplifier minimize noise

Enabling audio playback utilizing middleware requires an
external LPF (Low Pass Filter) and speaker amp. However,
sound quality is adversely affected by the occurrence of noise
between the microcontroller and speaker amp, necessitating
countermeasures. Conversely, OKI SEMICONDUCTOR's
audio microcontroller is equipped with both an LPF and
speaker amp, eliminating the need for troublesome analog
circuit and pattern designs while minimizing sound
deterioration, noise mixing, and noise emission.

Voice synthesis utility simplifies editing
and data creation

OKI SEMICONDUCTOR's voice synthesis utility, along with a
reference board and audio microcontroller, enable easy editing
of the voice data and ROM data generation while listening to
the actual audio. In addition, the application program is
developed using a program development support system,
while a Flash programming software (FWUEASE or
MWUEASE), along with the PEASE on-chip debugging
emulator, enable evaluation of application ROM codes and
voice ROM data in the user's actual set.

High fidelity playback through dedicated hardware

CPU

ROM

(U8) I_)

5 algorlthmgbunt in with selectable Superior sound
sound qual|ty/compre35|on size playback

Register for
speech data
input

AUdIO Playback

(Hardware-based)

Digital
Filter

[

Audio data written to the register
from the ROM via software

General-Purpose

Microcontroller

CPU

[Chbit ADPCM2, HQ-ADPCM, 8bit non-linear PCM, 8/16bit PCM

No noise-induced deterioration

OKI SMICONDUCTOR

Sound quality

countermeasure(s; 1qua
deterioration

required

Noise
contamination

Noise

/‘/'emlsswr;/]/

( Difficult pattern design

)

No noise
countermeasure(s)
required

audio

Sound
Gen.

DAC

CPU |]

LPF

Speaker
Amplifier

Excellent

quality

C

Easy pattern desi

)

gn

Easy development with OKI SEMICONDUCTOR's voice synthesis utility

® OS : MicrosoftR Windows

cable

development
environment

by OKI SEMICONDUCTO
( IDU8 integrated

Windows 2000 (service pack 4 or later)
Windows XP (service pack 2 or later)
Windows Vista

Utility
-Sound clipping/connection

USB /—am

HEASE sold

e Processor and memory : 1GHz IntelR Pentium or equivalent, 512MB RAM
e Hard disk space : 1GB of free space
o Audio system : Windows-compatible sound card supporting at least 16bit and speaker

Set assessment available

[Program data should be developed under "IDEUS8 integrated development environment" separately.

[1:4MHz generated via internal PLL/ceramic/crystal oscillation, [2: Current consumption during Suspend (HALT) mode at low-speed [B: No compatible chip select signals exist for 8bit/16bit SPI bus

SpeC|f| cations 500kHz via RC oscillation, 32kHz via crystal oscillation 32kHz oscillation
Operating Conditions ROM/RAM Functions/Features
Part No. Operating A Current "2 q ROM RAM . Serial port
voltage Operating consumption Operatingl capacity capacity WDT ADC Operational = Package
(%) frequency (Typ.@HALT) temperature (°C) (Byte) (Byte) (method) Amplifier | ss10” | UART
ML610340 22t055 [ 4.096MHz - —40 to +85 Mask 96K 512 1 - - 1 - SSOP30
ML6100340 221055 | 4.096MHz - —40 to +85 Flash 96K 512 1 = - 1 - SSOP30
4.096MHz 12bit x 3ch
ML610346 221055 30kHz 1.5uA —40 to +85 Mask 128K 1K 1 (Sequential) 3 1 1 TQFP64
4.096MHz 12bit x 3ch 3
ML6100346 221055 | “3oehs 1.5pA —40 to +85 Flash 128K 1K 1| (Sequential) 1 1| TaFPe4
4.096MHz 12bit x 12ch -
ML610347 22t05.5 30kHz 1.5pA —40 to +85 Mask 128K 1K 1 (Sequential) 1 1 TQFP64
4.096MHz 12bit x 12ch _
ML6100347 221055 e 1.50A —40 to +85 Flash 128K 1K 1| (Sequential) 1 1 TQFP64
4.096MHz 12bit x 3ch
ML610348 221036 30kHzZ 1.5uA —40 to +85 Mask 128K 1K 1 (Sequential) 2 1 1 QFP56
ML6100348 221036 | 4350MHz 150A 4010 +85 Flash 128K 1K 1| i) 2 1 1 | arpse
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Dot Matrix Type with Built-in LCD Driver

These low-power microcontrollers integrate a boost circuit for driving LCDs, eliminating the need for an external
LCD power supply. The lineup covers a wide range of dot counts, from 144 to 1,536. In addition, program memory

(16kB-96kB), RAM (1kB-7kB), 3 types of serial communication interfaces (I)C, SSIO, UART), a battery voltage '
detection circuit, 2 A/D converters (24bit RC oscillation, 12bit successive approximation), melody, buzzer, capture,

timer, and general-purpose ports are all integrated into a single chip, making them ideal for compact, battery-driven Low power microcontroller

LCD applications.

LINEUP Consumer Grade Industrial Grade

WIIIH EAML6100411
1

LCD

EmL6100411P RS

Package

TQFP120

TQFP128

* Under development Please refer to pages 5 and 6 for icon descriptions

Single-battery drive with remarkably
low current consumption

This entire series features low operating voltage (1.1V to 3.6V) e el

and a suspend (HALT) current of 0.5pA, making it OKI 8bit Flash Microcontroller

SEMICONDUCTOR's lowest power lineup. Operating current
is reduced by up to 86% over conventional models, enabling
operation from a single battery, reducing both costs and waster.

Actual size shown

OKI SEMICONDUCTOR
Low power

Conventional OKI SEMICONDUCTOR
. : ower Two
8bit Flash Microcontroller gyt Fiash Microcontroller dry 4 microcotroler
. batteries, batteries
Operating voltage 1.8V to 3.6V 1.1V to 3.6V Coin battery life also
Suspend(HALT) current 2.0pA 0.5pA extended significantly
Standby(STOP) current 0.8uA 0.15pA ' 5. l
Silver i
) 50pA (32kHz CPU operation)| 5A (32kHz CPU operation) Lithium (Operation) oxide (Operation) ey
Qg BUEn o (4MHz CPU operation) | 0.8mA (4MHz CPU operation) battery &= battery &
[_OKI SEMICONDUCTOR survey 3V 1 55V microcontroller
Applicable models : All models except ML610Q415
2 types of A/D converters enable 2 types of ADC
a variety of measurements Air pressure/ _
9 ¢ AD " built i S . 2ch pressure sensors, SUppOI'tS various sensors
type.s q convc.a.r ers are bui |n,. a Successive Successive etc. 1 (analog voltage output)
Approximation type requiring analog voltage input and an RC Approximation g
Oscillation type that counts the number of oscillations caused 12bit ADC el Optimized for resistance
by a resistive sensor (i.e. thermistor, humidity) and external Standard oscillation | variation sensors
capacitor. Select the optimum sensor based on the rTn"‘: circuit | (i.e. thermistor/humidity).
characteristics, measurement accuracy, and current consumption. 2 4%ci;thRC D 2ch Current consumption can be
Applicable models : All models except Ll J redl"lceq by redUCing
"ML610Q428, ML610Q428P, ML610Q429, ML610Q429P ADC Thermistor oscillation frequency.

www.okisemi.com/en 11




Stable LCD operation - even at low battery levels
A boost circuit is built in that generates all voltages required to
drive the LCD, preventing the battery level from affecting the
display quality. In addition, no regulator is required, reducing
both parts and costs.

32-step contrast control eliminates

Stable power supply circuit for driving LCD
without depending on battery voltage

] 13V
i ™
1 Charge |
1 Regulator pumgp ﬂl LCD Driver
1
1
1V Y
' > by

Enables a variety

display fluctuations

of LCD contrasts

45v |
The LCD drive voltage is adjustable in 32 steps (at 1/3 bias) CPU
via software control, enabling precision contrast adjustment. 3.0V

00000 1111

Help any panel to be even contrast
Triple clock capability facilitates ) )
low power consumption designs Power management via clock selection
Three clocks are selectable for optimum performance: a low- ChclosSiigtic
speed 32kHz clock (crystal), a medium-speed 500kHz clock Hich sooed oo ecuency division circuit Frequencydigiirsciﬂﬂ
(RC), and a high-speed 4MHZ type (PLL). Both the medium- System ((J—THigh speed cloc 1/8, 1/4, 1/2, 111

and high-speed clocks feature adjustable frequency division to
maximize energy efficiency.

In addition, support for an external 4Mhz precision oscillator is
enabled for applications requiring high reliability, such as

Low
speed
clock

o

High speed clock circuit

Low speed ¢
clock

» Clock selection

Orfonordeg

communications circuits. output
Current consumption per clock Built-in 4MI|E_|xtemaIt |
: 4MHz z crysta
Speed Frequency Current consumption i oscillator
Low 32kHz, crystal oscillation 5pA oscillator
e S Low =
Medium [500kHz built-in, RC oscillation 70pA speed 7 N Precision
e L sHleg:d external
High 4MHz built-in, PLL oscillation 800pA [l w component
Applicable models : All models except ML610Q411, ML610Q411P, Crystal resonator Crystal/ceramic resonator or external clock
ML610Q412, ML610Q412P, ML610Q415
Precision RC oscillation-type Hy Easily play a variety of melodies
A/D converter built in for 0.1C° 'H o ) A ./
temperature measurement accuracy H Melody generation is possible based on ./s
= musical score using a maximum of 29
o L . RC = scales, 63 sound lengths, and 5 -’7

0.1°C temperature precision is possible NG AAA H tempos, simply via register setting. In —
through a_Ccombination of software | oscillation s H addition, the output waveform (digital) is eep
coreeer a5 et oS | e (FAUIRIM | oo fom o fervers creut -
converted is considered the best method A/D e 1
for temperature measurement since it is | converter ||, atr~l | 7
easy to adjust component costs and o AAR — i
current consumption based on target ThermistorlHH P S W ————— Melody generation
precision and measurement time. ML610Q411P, ML610Q412,
Applicable models: All models except ML610Q415 ML610Q412P, ML610Q415

1 4MHz gene_lr‘atgd via internal PLL/ceramic/

[2: Current consumption during Suspend (HALTf) mode at low-speed 32kHz oscillation

[5: No compatible chip select signals exist for 8bit/16bit SPI bus

o= E crystal 500kHz via RC [B: Only the Master function is compatible with Fast Mode (400kbps)/Standard Mode (100kbps)  C6: includes 1KByte test area
SpeC|f| cations 32z via crystal oscillation [4: Only the Master Function supports standard mode (50kbps) [7: includes 1KByte LCD allocation RAM
Operating Conditions ROM/RAM Functions/Features
. B - n Chip
Part No. Operating| O ) Current 2 : ROM RAM Serial port Package
perating ; Operating ; b L . 9 Support
vllagelV)| frequency | (T @rALT [lemperature(:C)| i)Y | capacly |WOT) ADCMethod) g g0 T yarr|  LOP driver e
ML610Q411 / ML610Q411P |1.11036| ,500kHz o5uA | 7000/ b ek®| 1k 1 [2RCoscilaton) |y =4 =4 1 MaxA4ddot | rocniog o)
32.768kHz —40 to+85 2 (Sequential) 36seg x 4com.
—20to +70 / 6 ’ q Max.176dot
ML6100412 / ML6100412P [1.11036| oS00z | osua | 005 | Flash 16K 1K 1| oo | 1| 1| 1| a4seg xdcom. | T@FP120 | O
ML6100415 111036| 500kHz | 55.A | 2010470 | FlashteK | 1K 1| a1 1 | s oo, | TaFP120 | ©
4.096MHz ~ % 2 } .
ML6100421/ MLG100421P |1.11036( 200kHz | 0.50A 2010470 | Flash 32K 2K 1| o | 1] 1 | 1 s oo, | TaFP120 | ©
. Z 3
4.096MHz —20t0 +70 / 6 7 i £s Max.800dot
ML610Q422 / ML6100422P 111036 (002 0.5pA 0485 | Flash32K 2K 1 Zz(fsigﬂ'ﬁ{gf)) 1 1 1| 50869 x 16com. | TQFP120 o)
. Z
4.096MHz _ 6 7 3
EEAML6100428 / ML6100428P (111036 R 0.50A _2400‘%:7;’5/ Flash 48K 4K 1| 2(RC oscilltion) | 1 1 1 58"’3'2;1)(32%32;1 TQFP128 )
. Z N
4.096MHz 6 7 =
—20to +70 / ; 3 Max.512dot
EY50A ML6100429 / ML610Q429P |11, 36 giHz | 0suA 0 wgs | Flash4gk 4K 1| 2(Re oscilltion) | 1 1 1| 6aseq x Bcom, | TQFP128 o)
4.096MHz 6 7 2 (RC osaillation) | _ *3 Max.1024dot
ML6100431 111036 33%%@%2 0.5uA —20 to +70 Flash 64K 3K 1| 2'sequential | 1 1 1| 64seg x 16com. | LQFP144 O
4.096MHz 6 7 ilat 3 Max.1536dot
ML6100432 11036] ,S00KHz | 0.5pA ~20t0+70 | Flash 64K 3K 1 zz(gcegﬂ'sﬂ;‘)) 1 1 1| 64seg x 24com. | LQFP144 )
4.096MHz 6 7 2 (RC oscillation) |  *3 Max.1024dot
A ML6100435 11036 00Kz | 0SpA | 2010470 | Flash 96K 3K 1| % (sequental | 1 1 1| 64seg x 16com. | LQFP144 ¢)
4.096MHz T 2 ; R Max.1536dot
Y5 ML6100436 111036| ,S00KHz 05uA | —20t0+70 | Flash 96K 3K 1 Zz%%gﬁ'ﬁt‘l‘gl")) 101 1 | 64509 x 2400m. | LQFP144 o}
o3 ¢ .
4.096MHz 6 7 .
—20to +70/ i 3 Max.1344dot
2MHz 0.5pA Flash 96K 7K 1 | 2(RCoscilltion) | 1 1 (@)
K MLE100438 / ML610Q438P |, 1,56 , 2WHz b A0t res | Flas 2R avlaton e e, | LQFP144
4.096MHz 6 = ; “
—20to +70/ 2 (RC oscillation) 3 Max.1024dot
> ML6100439 / ML6100439P |, - GoHz | 0.5uA 40t +85 | Flash96K 7K 1| % (sequental) | 1 1 1| 6seg x 16com. | LQFP144 ¢)

* Under development
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Segment Type with Built-in LCD Driver

These low-power microcontrollers with segment LCD driver integrates a boost circuit for driving an LCD. The
lineup ranges from 55 to 185 segments. Additional features include built-in program memory (6kB-16kB) and

RAM (192B-1kB), 2 types of serial communication interfaces (SSIO, UART), 16bit RC A/D converter, melody, i ['- -
buzzer, timer, and general-purpose port, making them ideal for compact, LCD-equipped devices. years on hatterv.

Low power microcontroller

LINEUP

Consumer Grade Industrial Grade Package

e2ML610401 | #4ML610401P

MA': LcD ETREm . MAPPING
* @ 75 |2 ki

@@mw i Sorrat

4 ML610404P

44 ML610405P

e ML610409P 77777777777777777777777777777777777777777777777777777777
AML6100407P| {2k

FAML6100408P| (EHEREAAEN IO EHE oo,

w4 ML610Q409P| (L Bk RN T B

“‘

4 ML6100409

* Under development Please refer to pages 5 and 6 for icon descriptions. Actual size shown

System Diagram

‘ High speed RISC CPU A
Low current consumption A U8 Qore
Lgtvhv lvoltage opteration “ '35\’ ct;) 3.6V) ML610(Q)407/ ML610(Q)408 / ML610(Q)409 Z:'eslzggt?uzﬁgﬁdp grf%?ggf%ry gr;e\f;tes
WIth Iow current consumption auring q . s . .
Suspend (HALT) Mode (0.9uA) ﬁ‘L U8 Core J parallel processing utiizing pipefine
g RISC CPU ] 4
Flash/Mask ROM
(Driveable from 1V) | I, Flash or é_3bit 16bit PWM Segment type LCD display
Pin-compatible mask ROM available =™ | MaskROM| | Timer Supports a maximum of 185 segments
\(‘I .25V to 3.6V operation) . (37seg x 5com) y
. SSIO(SP!I 2
2 types of serial I/F - UA(RT ) Melody/Buzzer / ;
Accommodates LCD )
Clock generator| design changes

N

, with external memory

Both SSIO and UART interfaces are V‘
included for testing or connection
gl

= Built-in display allocation RAM makes
32 768kHz 32kHz (External) El)_r(iillgr extremely easy to changes
Crystal Resonator Il Crystal Oscillator .Q)rogrammably the LCD design 4
AAA
16bit
Dual-clock functionality 2MHz (Internal) RC ‘m"‘ x2¢ch
. RC Oscillator ADC W
Control current consumption " BTV

by adjusting the clock speed: ~ X1

‘ —
Low (32kHz) \\ o N
ngh (2MHZ) On_chip Debugg|ng Circuit \\\‘ Built-in 2ch ADC enab_le_s both

\, temperature and humidity

—y measurements

. . . OKI SEMICONDUCTOR's yEASE
On-chip debugging reduces development time provides support for debugging and

OKI SEMICONDUCTOR's uEASE provides support for _ Flash memory writing J
Qiebugging and Flash memory writing g
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Stable LCD operation - even at low battery levels

A boost circuit is built in that generates all voltages required to
drive the LCD, preventing the battery level from affecting the
display quality. In addition, no regulator is required, reducing
both parts and costs.

Applicable models : All models

Easily supports changing LCD designs

Display allocation RAM for mapping separated from the display
RAM, making it easy to change software when changing the
LCD design. In addition, data creation and operation
verification tools are available to facilitate development

for the user.

Applicable models : All models

Stable LCD drive regardless of battery voltage level

3V
LCD -

Internal display allocation RAM easily modified via software
Simply register the display RAM

Charge
pump

1
12V

1 Driver

LCD design change

29 i5cal
Casd

Change of position on board

29 5ca .
29 15ca ‘
Requires onl!

Integrated high precision RC oscillation A/D converter

ideal for measuring temperature and humidity

Using thermistor and humidity sensor, with a small number of
parts, it can measure the temperature and humidity precisely. It
has many bits of counter and can improve the preciseness by
making the measurement time longer.

Applicable models : All models

Easily play a variety of melodies

29 scales, 63 sound lengths, and 5 tempos are integrated,
making it easy to create melodies based on a musical score
via software.

Applicable models : All models except ML610401, ML610401P,
ML610402, ML610402P, ML610403, ML610403P

[1: 500kHz generated via RC oscillation,

Display RAM

= allocation

bits and addresses

Display
RAM

Driving waveform generation block

COM Driver

—
SEG Driver

COM pin
SEG Ein|

=

y changes to the data settings in the display allocation
RAM - no complicated changes to display RAM control needed

Oscillation A/D converter ideal for
temperature/humidity measurement

RC oscillator
in reference
side

Rs

RC oscillator
in sensor side

Ri

Reference
resistance

Sensor

i

Capacity I
T

:

Thermistor, hygrometer, etc.

!Temp. differences detected at 16bit resolution |

4
oscillation] 16bit
Counter

RC (Counts RC oscillation)
oscillation

lRead the count value

CPU
(U8)

=l
g

Detected temperature

Temperature table/
software correction

Frequency ratio

Easy melody generation

Melody generation block

4 4 4
Voice generation Dedicated Dedicated Dedi_catted
via only register register register register
g " sound scale
settings tempo setting Sousngn!ﬁggth gening
Z 1 Z
Various 63
melody 5 tempos sound lengths 29 scales
generation max. max max.

SR N
))) N s
R
\\5’6'8/7
ROM

[2: Current consumption during Suspend (HALT) mode

[B: No compatible chip select signals exist for

[#:includes 256Byte test area

Specifications 32kHz via crystal oscillation at low-speed 32kHz oscillation 8bit/16bit SPI bus [b:includes 1KByte test area
Operating condition ROM/RAM Function/Feature
T | W e | wento| Ty | Ty | oo ey | tcosmer | " | "9
K ML610401 / ML610401P  [1250036| S0z | ogua | 2RO | Mascek ™| 192 | 1 [oRcostain| - - | g e | TaFPes | O
A MLE10402/ ML610402P  [1251036| 50Kz | ogua | ZROTAS | Maskek ™| 192 | 1 [2Rocsaion] - — | el | Tarees | O
H ML610403 / ML610403P 1251036 ,S0%HZ | ooua | 2000470/ | yaskek | 192 1 |2Reosdiaton)  — - 19"5":;' Jodot | TaFPes o
H ML610404 / ML610404P 1250036 20z | ooua | 000 | maskek | 288 | 1 [ome 2 1| e | Tareso | O
H ML610405/ ML610405P  [1251036| o,2MH2 | ogpa | 20070/ | vaskek | 256 1 |2Reosdlaton)] 2 1 22’;’; 12800t 1 TqFPgo o
K ML610406 / ML610406P  [1250036 o, 202 | ooua | 20 | Meskek | 266 | 1 [oReosdlaion| 2 1| yeciasdet | orares0 | O
K ML610407 / ML610407P 1251036 5,200z, | oopa | 201070/ | Mask1ek”| 1K 1 [oReosoiion) 2 1| el | TaRPi0 | O
H ML610408 / ML610408P  [1250036| o202, | oopa | 2000/ | Mask16k®| 1K 1 |2Reosdiaion)| 2 1| gyexifpdel | TaFPi0 | O
K ML610409/ ML610409P  [1250036| 5,2dH2. | oopa | 2900/ | Mask1ek®| 1K 1 |2Reosdiaion]| 2 1| gecisdel | TaFP100 | O
ETETA ML6100407 / ML6100407P [1250036 5, 2002, | ooua | Zootes | Flash1ek®| 1k | 1 |omcosseion| 2 1| yectasdet | rareioo | O
CTATAMLG100408 / ML6100408P [1250036| 52062, | oopa | Gores | Flasn1ek®| 1K 1 |2Reosasion| 2 1| gycistdel | TarPioo | O
CUETAML6100409 / ML6100409P [125036| a57amez | OowA | 200470/ | Fiasntek®| 1k 1 |2Reosalaton)] 2 1 e j82dol | TaFPi00 | O

* Under development
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Development Support System

Overview

OKI SEMICONDUCTOR's development support system consists of hardware and software tools that aid in program development for
the ML610400/ML610300 series. The software tool utilizes an easy-to-understand GUI and facilitates the debugging operation from

program creation.

Integrated software simplifies repeated work during
software development, including programming,
building (object creation), and debugging

User-friendly graphical user interface

Optimized C compiler maximizes microcontroller
performance (minimizing ROM code/increasing
processing speed)

Cost-effective, lightweight, compact debugging
emulator

Optimized C Compiler

Compact, lightweight debugging
¢ emulator PEASE

. (50mmx90mmx9mm 50g)

3K St s w7

OKI SEMICONDUCTOR provides software tools for program building, Flash writing, and debugging. Build tool design and debugging startup
is performed in an integrated IDEU8 environment. In addition, built-in project management and editor functions make software development
more user-friendly. On the hardware side an emulator and reference board are offered that allows for on-chip debugging and writing to Flash

memory while connected to the actual device.

Software Tools
Project Management Tool

IDEU8 - CCU8 C Compiler
Integrated Development [ - RASUS8 Assembler
Environment - RLUS Linker

- LIBUS Librarian
- OHU8 Object Converter

Flash Programming Tools

FWUEASE
Flash Writer

MWPEASE

Build Tools

DTU8 Debugger I—

Program Development Support Tools for LCD Control
LcdAtU8

LCD Image Tool

ROM Code Generation Tool for Code Entry

HTU8 HEX Converter

Instruction Set Simulator

Debugging Tools

Flash Multi-Writer

Hardware Tools

— On-chip Debug Emulator yEASE

Reference Board with Built-In Microcontroller

On-chip Debug Emulator uEASE
This compact, cost-saving emulator supports onboard debugging

and writing to Flash memory by utilizing on-chip debugging
functions when connected to the actual device.

DTU8 Debugger Operation Screen

BED Ar END KD 0HW WY

| piBl blol Efw 2| 8iEFEEEEE.

User-friendly
graphical
user
interface

vold walnivaid)

extarn unsigned int event _flags:

while(1) |
enter_site sode(]:

T ERD near ~ZHLIPT
L ERD.rear -&[FF]
400 ERD.RIH

F ERD near -4H[FP]
oF B804
CHPC A1 BOEFH

BitZ  bitl

bItS bitd

bit]  bitE bitd

Loc PG PER(CIGOMHE) R Adr Duta Probe Source
T T

w3 0:0138 4 1000010
o0 44 1000

BIE 1EH
LR (E]

4 1100
41101

CERALTERTT
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LcdAtU8
LCD Image Tool

Inputting a bitmap file of an LCD panel image and LCD panel layout
information automatically generates table data for LCD allocation
RAM along with a sample control program.

The LCD image tools simplifies complicated mapping operation.

The LCD image tool is divided into 2 tools, one for LCD image
assignment and the other for LCD image verification.

The LCD image assignment tool facilitates LCD panel image mapping
with the microcontroller terminal using the LCD image displayed on
the PC.

The image verification tool aids in checking that the mapping was
correctly performed.

LCD Image Tool Screenshots

LCD Image Verification Tool

[ T

LCD Image Assignment Tool
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The reference board contains

the microcontroller and the minimum
number of parts required. Connection with
WEASE allows evaluation of the operation of
ML610400/ML610300 series products.

=

Interface cable sean

Software development and Flash f Customer's UEASE %
programming are possible. Reference board development -
board

Supports simultaneous Flash
programming of multiple boards of
the same type.

*1:The requisite number of yEASE units must be purchased

MWUEASE

Multi-Writer*1

to use MWUEASE.

HWEASE Connection Method Using MWUEASE

Customer development
boar

Software tools

32UEASE connections max.

PEASE

MWUEASE Screenshot

HTU8 HEX C rter

A tool for creating ROM code data when
writing the customer's code into the Flash

memory (performed

FWUEASE

at OKI Flash writert

SEMICONDUCTOR's facility)

A software tool that acts a Flash
writer for controlling the on-chip
debugging emulator uEASE.

Hardware Tools
Target Products Software Tools Deve_ellgglment Reference Board

ML6100486 / ML610Q486P - Project management tool ML6100486 Reference board
ML6100487 / ML6100487P (IDEUS integrated development environment) ML610Q487 Reference board
ML6100488 / ML6100488P - Build tool ML6100488 Reference board
ML6100489 / ML6100489P - Debugging tool ML6100489 Reference board
ML610482 / ML610482P  Flash programming tool UEASE™® | ML6100482 Reference board
ML6100482 / ML6100482P - ROM code generation tool for code entry ML6100482 Reference board
= |ML610340 / ML6100340 SIRCMICE) UGN ML6100340 Reference board
S = ML610346/ML6100346/ ML610348 / ML6100348 B ML6100346 Reference board
= | ML610347 / ML6100347 - At least 20MB of free hard disk space ML610Q347 Reference board
ML610Q411 / ML610Q411P ML610Q411 Reference board
ML6100412 / ML6100412P ML6100412 Reference board
5 ML6100415 ML6100415 Reference board
® g ML6100421 / ML6100421P ML610Q421 Reference board
S 5 _ML610Q422 / ML610Q422P ML610Q422 Reference board
E © _ML6100428 / ML610Q428P ML6100428 Reference board
= £ ML6100429 / ML610Q429P ML6100429 Reference board
% % ML6100431 + Project management tool ML6100431 Reference board
8 o ML6100432 (IDEUS integrated development environment) ML6100432 Reference board
% ML6100435 + Build tool LEASE™ ML610Q435 Reference board
ML6100436 - Debugging tool . ML6100436 Reference board
ML610Q438 / ML610Q438P - Flash programming tool ML610Q438 Reference board
ML6100439 / ML6100439P - Program development support tool for LCD control ML6100Q439 Reference board

5 ML610401 / ML610401P - ROM code generation tool for code entry ML610Q407 Reference board >

2 _ML610402 / ML610402P ML610Q407 Reference board °

2 g ML610403 / ML610403P ML610Q407 Reference board ’

= Q _ML610404 / MLG10404P ML610Q407 Reference board"®

S = _ML610405 / MLG10405P R ML610Q407 Reference board ®

g’ :é ML610406 / ML610406P - Graphic adapter and display of SVGA (800X600) or more ML610Q407 Reference board '

¢ @ _ML610407 / ML610407P / ML610Q407 / ML610Q407P - At least 20MB of free hard disk space ML610Q407 Reference board
£ ML610408 / ML610408P / ML6100408 / ML6100408P ML610Q408 Reference board
= ML610409 /ML610409P / ML610Q409 / ML610Q409P ML610Q409 Reference board

Demo Kit Connection Method

EASE
l h .%
e tll L :
@]

The demo kit allows confirmation of the melody output, stopwatch, signal, temperature/humidity

measurements, LCD display, and debugging operation.

The demo kit contains an ML610Q431 reference board, a demo board,
and sample program*2, and enables users to verify a host of

Software tool

reference board.

program via the DTU8 debugger.

ML610Q431 reference board + demonstration board

2 The demo kit includes the ML610Q431 reference board with integrated temperature
and humidity sensors. For other types of reference boards, OKI SEMICONDUCTOR
recommends that the user prepare all required parts after purchasing the desired

parameters/functions, including temperature/humidity measurements,
LCD display, UART signals, melody output, and the stopwatch.
Connecting to yPEASE enables confirmation of the included sample

*3 All software except for MWUEASE is bundled in fEASE

*$ Setting the ML610Q407 reference board to ML610Q401 mode enables operation equivalent to the ML610401 Mask version.
*+ All required pEASE units must be purchased when using MWHEASE

*6 Setting the ML610Q407 reference board to ML610Q402 mode enables operation equivalent to the ML610402 Mask version.
*7 Setting the ML610Q407 reference board to ML610Q403 mode enables operation equivalent to the ML610403 Mask version.
*® Setting the ML610Q407 reference board to ML610Q404 mode enables operation equivalent to the ML610404 Mask version.
*9 Setting the ML610Q407 reference board to ML610Q405 mode enables operation equivalent to the ML610405 Mask version.
*1° Setting the ML610Q407 reference board to ML610Q406 mode enables operation equivalent to the ML610406 Mask version.
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Y . [1: 4MHz generated via internal PLL/ceramic/crystal oscillation, [2: Low current consumption during Suspend (HALT) Mode via low-speed 32kHz crystal oscillation
S e lel Catlo n S 500kHz and 2MHz via RC oscillation, Suspend (HALT) Mode: Low-speed oscillation - only a time-based counter and watchdog timer are active.
32.768KkHz via crystal oscillation, and 32kHz via RC oscillation The CPU, LCD bias circuit, and high-speed operation are stopped. The internal regulator is ON.

Standard Type

Operating Conditions ROM/RAM
Part No. Operating o Current 2 Operating ROM RAM
voltage Operating frequency Minimum instruction execution time consumption tempgrature capacity capacity
) (Typ.@HALT) (&) (Byte) (Byte)
% ML6100486 / MLG100486P 161036 500kHz 2018 15pA 200 | Fashak” | 1k
1 _ B
* ML6100487 / ML6100487P 181038 1MHz / 32.768kHz 305 1.70A o0l | Flashask” | sk
0.25 —20to+70/ .
% ML6100488 / ML610Q488P 1.8103.8 4MHz / 32.768kHz 3045& 1.7pA 240 10 485 Flash 48K 7 1.5K
A 0.25ps —20to+70/ 7
Y ML6100489 / ML6100489P 1.8t03.8 | 4MHz/ 31.25kHz(4MHz frequency division) 3045& - 4010 +85 Flash 48K 1.5K
—20to+70/ -
% ML610482 / ML610482P 111036 4.096MHz / 500kHz / 32.768kHz 0.244ps / 2ps / 30.5ps 0.5pA 0 s Mask 64K *7 4K
ML6100482 / ML6100482P 1.1t03.6 4.096MHz / 500kHz / 32.768kHz 0.244ps / 2ys / 30.5ps 0.5pA :ig o Igg / Flash 64K 7 4K

H Under development

Voice Functionality Type I

Operating Conditions ROM/RAM
Part No. OPelgﬂng u Current 2 Operating ROM RAI\/'It
Bz Operating frequenc: Minimum instruction execution time | consumption temperature capacity capacity

) pereing Teareney Mp@HAT | (C) Eyte) ®yte)
ML610340 221055 4.096MHz 0.25ps - —40to +85 Mask 96K 512
ML6100340 221055 4.096MHz 0.25ps - —40 to +85 Flash 96K 512
ML610346 221055 4.096MHz / 32kHz 0.25ps / 31ps 1.50A —40 to +85 Mask 128K 1K
ML6100346 221055 4.096MHz / 32kHz 0.25ps / 31pus 1.50A —40t0 +85 Flash 128K 1K
ML610347 22155 4.096MHz / 32kHz 0.25ps / 31ps 1.50A —40to +85 Mask 128K 1K
ML6100347 22155 4.096MHz / 32kHz 0.25ps / 31ps 1.5pA 40 to +85 Flash 128K 1K
ML610348 221036 4.096MHz / 32kHz 0.25ps / 31ps 1.5pA —40 to +85 Mask 128K 1K
ML6100348 221036 4.096MHz / 32kHz 0.25ps / 31ps 1.50A —40to +85 Flash 128K 1K

Operating Conditions

Part No. Operating . Current 2 Operating ROM RAM
voltage Operating frequency Minimum instruction execution time | consumption temperature capacity capacity
V) (Typ.@HALT) (°C) (Byte) (Byte)
_2| 7 7
ML6100411/MLE100411P | 111036 500KHz / 32.768kHz 20513050 osia | Tootes | Fashiek | K
— 7
ML6100412 / ML610Q412P 11103.6 500kHz / 32.768kHz 2us / 30.5us 0.5pA j%t::):é%/ Flash 16K 1K
ML610Q415 111036 500kHz 2us 5.50A —20 to +70 Flash 16K 7 1K
_ 7 *
ML6100421 / ML6100421P 111036 4.098MHz / 500KHz / 32.768KHz 0.244ps / 295/ 30,50 0.50A 200079 | Flash 32k 2K
—20t0 +70/ . -
ML6100422 / ML6100422P 111036 4.096MHz / 500kHz / 32.768kHz 0.244ps / 2us / 30.5ps 0.5pA 40 :; 185 Flash 32K 7 2K ©
ML610Q428 / ML610Q428P 111036 4.096MHz / 2MHz / 32.768kHz 0.244ps / 2us(@2MHz) / 30.5ps 0.50A ‘_i% ‘t‘: :g%/ Flash 48K 4K
- 7 9
ML610Q429 / ML610Q429P 111036 4.096MHz / 2MHz / 32.768KkHz 0.244ps / 2us(@2MHz) / 30.5ps 0.5pA j% tt‘:) :g;/ Flash 48K 4K
ML6100431 1.1103.6 4.096MHz / 500kHz / 32.768kHz 0.244ps / 2ps / 30.5ps 0.5pA —20 to +70 Flash 64K 3Kk °
ML6100432 111036 4.096MHz / 500kHz / 32.768kHz 0.244ys / 2yis / 30.5s 0.5uA -20t0 +70 Flash 64K 7 3K
ML6100435 111036 4.096MHz / 500kHz / 32.768kHz 0.244ps / 2ps / 30.5ps 0.50A ~20to +70 Flash 96K 7 3K °
ML6100436 111036 4.096MHz / 500kHz / 32.768kHz 0.244ps / 2ys / 30.5ps 0.5pA —20to +70 Flash 96K 3K
~20t0 +70/ . .
% ML6100438 / ML6100438P 111036 4.096MHz / 2MHz / 32.768kHz 0.244ps / 2us(@2MHz) / 30.5us 0.5pA 4010 485 Flash 96K 7K
% ML6100439 / ML6100439P 111036 4.096MHz / 2MHz / 32.768kHz 0.244ys / 2us(@2MHz) / 30,55 0.5uA j%t‘%:g%/ Flash 96K 7K

* Under development

Operating Conditions ROM/RAM
Part No. Operating o Current 2 Operating ROM RAM
voltage Operating frequency Minimum instruction execution time | ~consumption temperature capacity capacity

(v) (Typ-@HALT) (©) (Byte) (Byte)
* ML610401 / ML610401P 1.2t03.6 500kHz / 32.768kHz 2yps / 30.5ps 0.9pA j%tg:_;%/ Mask 6K v 192
+ ML610402 / ML610402P 1.25t03.6 500kHz / 32.768kHz 2us /30.50s 0.90A j%t:;%/ Mask6K | | 102
% ML610403 / ML610403P 12510 3.6 500kHz / 32.768kHz 2yus / 30.5us 0.9uA j%ﬁ:;%/ Mask 6K 7 192
% ML610404 / ML610404P 1251036 2MHz / 32.768kHz 0.50s / 3050 0.9uA 200N | Maskak | 256
* ML610405 / ML610405P 1.25t0 3.6 2MHz / 32.768kHz 0.5us / 30.5ps 0.9pA __i%tg-:?s(;/ Mask 8K 7 256
s ML610406 / ML610406P 1251036 2MHz / 32.768kHz 0.5ps / 30.5us 0.9pA ‘_i%‘;:;(;’ Mask 8K 7 256
s ML610407 / ML610407P 1.25103.6 OMHz / 32.768KHz 0.5s /30,55 0.9uA j%t; j;g/ Mask 16K ° | 1k
* MIL610408 / ML610408P 1251036 2MHz ] 32.768KHz 0.505/30.50s oopa | AN maskiek® | K
s ML610409 / ML610409P 1.25103.6 2MHz / 32.768KkHz 0.5s / 30,55 0.90A j%‘gjgg’ Mask 16K | 1K
ML6100407 / ML6100407P 1.25103.6 2MHz / 32.768KHz 0.5s /30,55 0.90A oo z}%/ Flash 16K | 1k
ML610Q408 / ML6100408P 1251036 2MHz / 32.768kHz 0.5us / 30.5ps 0.9uA ‘_i%tt‘(’)j;%/ Flash 16K ° 1K
ML6100409 / ML610Q409P 1251036 2MHz / 32.768KHz 0.5ps /30508 0.90A ‘_i% ‘l‘; :;‘;’ Flash 16K ® 1K

* Under development
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[8: Including secondary functions

[4: Only master function can support fast mode (400kbps) / standard mode (100kbps)

[5: Only the Master function supports Standard Mode (50kbps)
[6: No compatible chip select signals exist for 8bit/16bit SPI bus

[7:includes 256Byte test area
[8:includes 1KByte test area

[9: 1kByte LCD RAM allocation included

- 5

Functions/Features ohi
*3 : Il
— OZ::: TR soittimer | 12 | pwm |Capture | DT | ADC(method) = S:Sr::)ls OSART d%’%}én LCDdriver | jmierupt sources Others Packag® | g, oport

6 | 5 | 21 |4¢ebix2)| - |16bix1| - 1 |4 (Sequential)] 1°| 1 1 1 - 14:5 - TaFP48 | O
8 | 4 24 | 8(16bitx4)| — [16bitx2 | - 1 - 1 1 2 - - 19:6 Low Sggﬁgcf{;?]“emy TQFP48 | O
8 | 4 | 24 |s¢ebitxa)| - |1ebitx2| 2 1 - 1 1 2 - - 19:6 Low Ssgﬁ,gcf{i‘;ﬂ“ency TQFP48 | O
8 | 4 | 24 |[sebitxa)| - [16pbitx2| 2 1 - (N I - - 19:6 Low speed ffequency | rorpag | o
6 | 4 | 22 |a@ebix2)| - |1ebitx1| 2 1 |2Rc oscilation) 17| 1 1 1 - 15:5 Low speed fr%%“zil?y correction’ | TQFP4g | O
6 | 4 | 22 |aqebix2)| - |1ebitx1| 2 1 |2(RCoscilation) 17| 1 1 1 - 15:5 Low speed frg?]“é‘;fy correction’ | 1oepag | o

—

Functions/Features
Port -3 Serial port Supply Chip
Toput | 8bit timer | 12 | PwM | Capture | WDT | ADG(method)[— 5 voltage | LCDdriver | MorTupt sources i Package | g poort
Input|Output| Output imer I’C | SSIO | UART |detection internal: external
. _ _ — _ _ _ _ . Speech function / ADPCM decoder
B 4 [20ebit<t) - ! ! 9:5 Built-in Speaker Amplifier SSOP30 -
i - X Speech function / ADPCM decoder
B i e - _ ! - ! - ~ B 9:5 Built-in Speaker Amplifier SSOP30 -
12bitx3ch Speech function / ADPCM decoder
i - - - N — - — : Built-in Speaker Amplifier/ TQFP64 -
S 16| 2(16bit<1) T | (sequential) ! ! e Builtn 3¢h Opérational Ampliier @
. 12bitx3ch Speech function / ADPCM decoder
- - - N - - - : Built-in Speaker Amplifier/ TQFP64 -
8| 4 | 16 |2ceeit) ' | (sequentia) ! ! e Builtn dch Gperational Amplier
. 12bitx12ch . Speech function / ADPCM decoder
i 16 j20ebi)| - B B " | (sequentiah] ~ | ! ! - B e Built-in Speaker Amplifier TQFP64 B
; _ _ 12bitx12ch . Speech function / ADPCM decoder
8 | 4| 18 |anebi) - " | (sequentia| = | ! - - 119 Built-in Speaker Amplifier | | o4 | -
i Speech function / ADPCM decoder
4 4 8 [2(16bitx1)| - - - 1 (3132322520 - 1 1 - - 11:5 ; 'Ithtith eake‘rAm‘p;l\ifierll_f QFP56 -
ulit-In 2C perational Amplifier
4| 4 8 | 2(16bitx1) 1 12bitx3ch 1 1 1:5 S e e i | aFpse
- - - . - - - N ulit-in eaker Amplitier/ -
(Sequential) Built-in 2ch ggerahona\pAmgliﬁer

Functions/Features ohi
*3 N ||

o 0::’; (I)'m;xt 8bit timer Jr';zf PWM |Capture | WDT | ADG(method) —— Ssesr:zspol:tART Eli%%%'n LCD driver :;‘t':;‘;ﬁ’t:;‘;’;ej Others Package Supp‘:)n
6| 3| 2 [aevia)| 1 [tevict | 2 | 4 [FGeam F| 1| 1| s Ko, 16:5 Low speed frequency corection’| ep1z0 |
6 | 3 | 14 |4(ebitx2)| 1 |16bix1| 2 1 zz(gigﬂﬁ::f) 1°| 1 1 1 42/;2, 1/dot 16:5 L°WSpeedfreB‘fJ“zi';fym"em”/ TQFP120| O
6 | 3 | 22 [4a¢ebi)| 1 |16bix1 | 2 1 22({{3%:?!:::;?) 1| 1 1 3&2 (dot 16:5 Low speed frequency correction’| raepi20 | O
6 | 3| 22 |a¢ebixo)| 1 [1ebix1 | 2 LN Pt IR I 1 1 s oo, 17:5 o P e o' | TaFP120| O
6 | 3| 14 |s¢evixe)| 1 [1ebia | 2 L P IER I 1 1| somen e, 17:5 L°WSpeiﬂ“e[gz‘;“fgﬁg;;"““°"/ TaFP120| O
6 | 3 | 14 |2¢160itxt)| 1 [tebitxs | - 1 |2(Reosciation) 17| 1 1 1 Sg”;;xé?;’ffg;_ 20:5 RTC/ LOW,;Z?SSyf’f‘gﬁ;%f""ew""’ TQFP128| O
10| 3 20 |2(1ebitx1)| 1 [1ebitxa | - 1 |2(RCoscilation) 17| 1 1 1 eﬂ?éi%ggtm. 20:9 RTC/LOWGZT:S;?%‘SQ%SOWMOn/ TQFP128| O
6 | 3| 22 [aveviva)| 1 [tebict | 2 | 1 [PECeEE 4| g | I Ve 20:5 ey e | LaFP144 | O
6 | 3 | 14 |a¢ebi2)| 1 |1ebixt | 2 U i stomersd IR I 1 1 62”321523?33;_ 20:5 RTC/ LOWGZTSSy"f‘g‘g;gyef""“”""/ LOFP144| O
6 | 3 | 22 |a¢ebi)| 1 |1ebixt | 2 LN st IR I 1 1 anxélofggg;m 20:5 RTC/ LOW,;g?ggyf’?‘gﬁ;%f""em""’ LOFP144| O
6 | 3| 14 |acteviva)| 1 |teviect | 2 | 1 [SFCodEel gl g | 1| el X aaem. 20:5 ey e | LaFP144 | O
10| 3 | 20 |agevive)| 1 [tebiea| 2 | 1 PECeAEE gl 1| I i 23:9 Low spege Hefueny sorecton| Larptas | O
10| 3 | 20 |a¢iebi)| 1 [tebixa| 2 LI St IR I 1 1| s X roem. 23:9 o e e | LaFP1a4 | O

————————————————————————

Functions/Features
*3 N il

-~ Ol::: &ggﬂt 8bit timer :"';'lzr PWM |Capture| WDT | ADC(method) -~ Ssesr::s OSART ﬁ%‘én LCD driver 'I:::;”a‘l’t::t“e’r?:l Others IFEELEED sg;g:)n
4 | 12| 18 |208bixn)| - | - 2 1 |2Reosdiaion) — | - | - - | e e, | tnclude it OR inpup 2 5P frequency correction’| TqFpe4
4 | 8 | 18 |2(16bitx1)| - - 2 1 |2Rcosdilation)| — | - - - 15’::;;55?:?m. (include o inputy| Fo speed f’%‘f}‘g’;”"”“""”’ TQFP64
4| a| 18 |2¢ebin| - | - 2 1 |2Reosdaton) - | - | - = | o e, | ncluge Bit-0R input) | L0 SPecd reauency cortecion’| 1qpgy
5 | 12| 22 |aqebitx2)| — [1ebitxt| 2 1 |2Rcoscilation)) — | 2 1 Pt 1980t | include St OR input) o e ey oot | TQFPB0
5 | 8 | 22 |a¢ebixe)| - [tebitxt| 2 1 |2RC oscilation)] — | 2 1 R P 12500 | nclude St OR input) o e ey worrecton | TQFPg0
5| 4| 22 |a¢evie)| - |1ebit| 2 1 |2®eosdieton) - | 2 | 1 - | e e (include 861t OR input) O e o' | TQFPBO
5 | 12| 22 |a¢ebi)| - |1ebitx1| 2 1 |2(Rcosdlation)| — | 2 1 - | 200 Yodor (inlude 8bit OR input) "°WSpeﬁ;,g%‘;“fgﬁg;”““"”’ TQFP100,
5| 8 | 22 |agevie)| - |1ebict| 2 1 |2Reosdiaion) - | 2 | 1 - | e e (include 8bit OR input) o P et | TQFP100
5 4 22 |4(16bitx2) | -  |16bitx1 2 1 2 (RC oscillation) — 2 1 - 3;\/'512’ Lsgggtm. (include1§b:itjgﬂ input) Lo speinderroed@uze gﬁgzceor"emion/ TQFP100
5 | 12| 22 |aevie)| - |1ebict| 2 1 |2Reosdaton) — | 2 | 1 - | b e (include 8bi O input)| = PNy Buer " |TQFP100
5| 8 | 22 |aqebitx2)| - [1ebitt| 2 1 |2RC osciletion)] — | 2 1 B G (includ 801 OR input| " eaaegey sorrecton! | Tarp100
5 | 4 | 22 |4¢tebix2)| - |1ebitx1| 2 1 |2Rcosclaton)| — | 2 1 - 37'\";2 (8odol (incmd;gbﬁ]gp{ input) L°WS”eﬁe{;i;;“?gz;;”““""’ TQFP100
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@US8 Core is an OKI SEMICONDUCTOR's original 8bit CPU of RISC method. @IDEUS8 is an OKI SEMICONDUCTOR's project management tool for program development. @CCUS is an OKI
SEMICONDUCTOR's C compiler for program development. @RASUS8 is an OKI SEMICONDUCTOR's assembler for program development. @RLU8 is an OKI SEMICONDUCTOR's linker for
program development. @LIBUS8 is an OKI SEMICONDUCTOR's librarian (library generation tool) for program development. @OHUS is an OKI SEMICONDUCTOR's object converter for program
development. @LcdAtU8 is an OKI SEMICONDUCTOR's program development support tool for LCD control. @FWQEASE is an OKI SEMICONDUCTOR's flash writing tool. @HTUS8 is an OKI
SEMICONDUCTOR's ROM code generation tool for code entry (flash writing). @DTU8 is an OKI SEMICONDUCTOR's debug tool for program development. @uEASE is an OKI
SEMICONDUCTOR's on-chip debug emulator. @MWyEASE is an OKI SEMICONDUCTOR's flash writing tool (for multi-writing). @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 are registered trademarks of Microsoft Corporation USA in the US and
other countries.

The content specified in this document is correct as of April 1st, 2010.

No copying or reproduction of this document, in part or in whole, is permitted without the consent of OKI SEMICONDUCTOR CO., LTD.

The content specified herein is subject to change for improvement without notice.

The content specified herein is for the purpose of introducing OKI SEMICONDUCTOR's products (hereinafter "Products"). If you wish to use any such Product, please be sure to refer to the specifications, which can be obtained from OKI
SEMICONDUCTOR upon request.

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

Great care was taken in ensuring the accuracy of the information specified in this document. However, should you incur any damage arising from any inaccuracy or misprint of such information, OKI SEMICONDUCTOR shall
bear no responsibility for such damage.

The technical information specified herein is intended only to show the typical functions of and examples of application circuits for the Products. OKI SEMICONDUCTOR does not grant you, explicitly or implicitly, any license to
use or exercise intellectual property or other rights held by OKI SEMICONDUCTOR and other parties. OKI SEMICONDUCTOR shall bear no responsibility whatsoever for any dispute arising from the use of such technical
information.

The Products specified in this document are intended to be used with general-use electronic equipment or devices (such as audio visual equipment, office-automation equipment, communication devices, electronic
appliances and amusement devices).

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

While OKI SEMICONDUCTOR always makes efforts to enhance the quality and reliability of its Products, a Product may fail or malfunction for a variety of reasons.

Please be sure to implement in your equipment using the Products safety measures to guard against the possibility of physical injury, fire or any other damage caused in the event of the failure of any Product, such as
derating, redundancy, fire control and fail-safe designs. OKI SEMICONDUCTOR shall bear no responsibility whatsoever for your use of any Product outside of the prescribed scope or not in accordance with the instruction
manual.

The Products are not designed or manufactured to be used with any equipment, device or system which requires an extremely high level of reliability the failure or malfunction of which may result in a direct threat to human life
or create a risk of human injury (such as a medical instrument, transportation equipment, aerospace machinery, nuclear-reactor controller, fuel-controller or other safety device). OKI SEMICONDUCTOR shall bear no
responsibility in any way for use of any of the Products for the above special purposes. If a Product is intended to be used for any such special purpose, please contact a ROHM sales representative before purchasing.

If you intend to export or ship overseas any Product or technology specified herein that may be controlled under the Foreign Exchange and the Foreign Trade Law, you will be required to obtain a license or permit under the Law.

Sales Offices : ROHM CO.,Ltd. Contact us for further information about the products. R1060A
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