SH ARP . Single-chip Microcomputers

|MAR. 1996 |

p’s Complete Lineup Helps You to
elop Products to Meet the Needs of
e Times!




Sharp’s Integrated vy
Approach to Tomorrow:;

Sharp Creates Advanced “W
Technology for a Better Life

Mlcrocomputers along with electronlcs are

their applications to an unlimited number of fields.
Microcomputers have become an indispensable

part of our lives and business by enabling the creation
of lighter and more compact products with greater
functions and improved reliability and safety.

Sharp developed high-speed, low-voltage models with
greater functions to enhance a wide-ranging lineup and
meet the needs of the times. In addition, we have put greats, “
efforts into strengthening our development support tools and support systems. - T
Sharp will continue to endeavor to develop a greater array of products.
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16-bit

Single-chip Microcomputers

The SM 6000 Series are 16-bit single-chip microcomputers used as general purpose controllers. Since they are low
powered and have a fast speed (10MHz at 2.5V operation), they are optimal for controlling such devices as AV,

information and communication equipment.

*SM6006

*SM6005

ROM: 96 kB
RAM: 3.5 kB

*SM6004

ROM: 60 kB
RAM: 2 kB

*SM6003

ROM: 32 kB
RAM: 1 kB

ROM: 124 kB
RAM: 3.5 kB

*LU6GO0OFO/F1

I

Built-in Highly Reliable Flash Memory
Flash Memory: 124 kB
RAM: 3.5 kB

SM6000 Series

Portable Equipment and AV Applications

- Camcorder

- Still Camera

- Cordless Phone
- HDD ete.

16-bit

Bl Main Features

* Low voltage (2.5V) and high speed
(10MHz at 2.5V)

¢ High-speed Multlpllcatlon/Dlwswn
Instruction applicable to data processing
(16-bit x 16-bit: 1us, 32-bit + 16-bit: 3.9us)

¢ Multi-functional Timer Unit suitable for
various applications

¢ Built-In A/D, D/A and real time output
suitable for motor control

¢ Bus Controller allows access to external
memory

-

Applications

Camcorders, portable communication
terminals, cellular telephones, PHS, Mini
Disc recorders/players, printers, copiers,
facsimiles, CD-ROMs, HDDs

Single-chip
Microcomputers

H Block Diagram

% Under development

Bus Controller

|

SM6000 CPU

Serial Interface
UART/Clock Synch x 2
Clock Synch x 1

ROM

RAM

PWM x 2

| A/D Converter: 8ch

Timer Unit
16-bit Timer x 6

i D/A Converter: 2ch [

!

Watch Dog Timer |

Intel

rnal Bus

|

t

1/0 Port




16-bit Single-chip

Microcomputers
Low-power/High-speed Controller for General Purpose
System Configuration Example
Digital Color Camcorder
hLens Exp<l>sure CCD
UO ; ggg ™ col:\fgter DspP
| Lens |Exposure Timing
driver driver Generator
P4 DAs DA1 Po—P+ -~
P é — g § — Y output
£ 5
crorfeef SMG004 o] |
E S % [— C output
SIO °
Microcomputer for system control
Bl Specifications
*SM6003 *SM6004 *SM6005 *SM6006 *LUG000FO0/F1
ROM (x 8-bit) 32k 60 k 92 k 124 k 124 k*!
RAM (x 8-bit) 1k 2k 2k 3.5k 3.5k
I 8 8
Vo Port /g 80 80
Serial UART/Clock Sync. 2 2
Interface | Clock Sync. 1 1
A/D Converters (10-bit) 8ch 8 ch
D/A Converters (8-bit) 2ch 2ch
16-bit Timer 6 6
Input Capture Function O O
Output Compare Function O O
8-bit Watch Dog Timer 1 1
PWM Output 14-bit x 2 (14-,12-, 10-, 8-bit selectable) 14-bit x 2
Real Time Output (4-bit) 2 2
External bus access capability
Bus Controller Multi/nonmulti-address and data selectable o
Selectable bus width, 8 and 16 bits
Auto-wait
Interrupt Internal 22 22
P External 4 4
Instruction Cycle (us) 0.133 (5V) 0.133 (5V)
Supplv Voltage V) 2.5 to 5.5 (main-clock 20MHz) 2.7 t0 3.6 (20MHz)
pply Voliag 4.5 10 5.5 (main-clock 30MHz) 4.510 5.5 (30MHz)
Supply Current [TYP.] (mA) 65 (5V, 30MH2) 65 (5V, 30MH2)
Standby Mode HALT / STOP HALT / STOP
Operating Temp. Range (°C) —20to 70 —201t0 70
Package 100 QFP 100 QFP/
9 100 LQFP*1 100 LQFP*2
Remarks Built-in Flash Memory

*1 |Internal Flash Memory capacity
*2 0.5mm fine pin-pitch

* Under development



8-bit |
Single-chip Microcomputers

We developed three types of 8-bit single-chip microcomputer CPU cores : the SM82(high-speed type), SM83(standard type)
and SM84(low-power consumption type). Each promotes the development of ASSPs, letting you select the optimum product
to meet your needs.

For Home Appliances

SM8315 Qutdoor unit of

air conditioners
(inverter control)

Controllers for General Purpose

[LUB500FO/F1

Built-in Highl
Reliable i *SM8505 SM8314 SM8320
Flash Memory —

SM8504 SM8313

*SM8503

SM8311

For Communication
Systems

Cordless telephones efc.

8-bit
Single-chip
Microcomputers

VCR servo
controller

SM8203

SM8415

SM8205

*SM8207

(swsa0s)

Auto focus camera efc.

For Hand-held
Systems

For Servo Controllers

* Under development




8-bit Single-chip
Microcomputers

Selection Guide

/9/3/8/8/S/n/2/X/0/8/0/S/x/2/8/8/8/S/8/8/5
$/85/65/8/85/8/8/8/8/8/8/8/&/8/3/8/8/ /8§ T/ &

Applications Controllers for Home Appliances Communication | Hand-held Servo
General Purpose Systems Systems | Controllers
LCD Direct Drive L BN BN J
LED Direct Drive [ BN AN BN BN BN AN BN BN AN J
Serial Interface L AN BN BN AN BN BN BN AR BN BN AN BE BN NN J L AN BN BN BN J
A/D Converter L AN BN BN AN BN AN BN BN BN BN AN BN BN BN AR AN BN AN BN BN RN J
D/A Converter L BN BEK BN BN AN J
8-bit Timer 5/5|5|5|5(5|3|3|3|3|3|6|6|6|6[|2|2|2|3|3|3]|3
16-bit Timer 11 (11111171171
Watch Dog Timer L AN BN BN AN BN AN BN BN BN BE BN AN BN AR L BN BN AN J
PWM Output BK BN BK BN AN BN BN AN BN ) [ BN BN BN BN BN NN
Buzzer Output L BN BN BN BN K BN BN BN BN J
Waveform Generator L AN BN BN BN BN J
Input Capture Function | @ @  ©® | ©® | @®(®
Zero Cross Detection Circuit ( 2K BN BN J
Pulse Width Measurement Circuit L BN BN BN J
Inverter Control Circuit ®
MSK Data Communication Circuit 11111]2
OP Amp ® o ®
Comparator L AN BN J
VCR Servo Controller L 2N BEK BN J
ROM (byte) 24k | 32k |40k |48k | 60k [60k | 8k |16k |24k |32k |12k |10k | 16k |24k |32k [ 8k |12k |16k |10k |16k |16k |16k
RAM (byte) 1k [ 1k | 1k | 2k | 2k | 2k |512(512] 1k | 1k {256(320|512|512| 1k {128|128]256|256)|256|512(512
= % Telephones
| Al conditione@
) Mini Disc , Cameras
Application Examples Cordless telephones  recorders/players . - I
ﬁ == ‘ Cordless telephones
c— Fan heaters Hand-held measurement
Camcorders Pagers Washing machines systems

% Under development



[ Lugs00F0/F1 : SM8506 )

ROM: 60 kB
# RAM:2KkB

*SM8505

ROM: 48 kB
RAM: 2 kB

SM8504

ROM: 40 kB
RAM: 1 kB

*SM8503

ROM: 32 kB
RAM: 1 kB

Built-in Flash Memory
Flash Memory: 60 kB
RAM: 2 kB

Controllers for General Purpose '

System Configuration Example

Cordless Telephone
Z

RF Receiver IF Amplifier

Compan

RF
Transmitter

DTMF Output

Scramble

der/

-
‘@

—

P33 P30 DAoutc  DAouTi

LCR

P70-P73

P50~ P57

SM8502/3/4/5/6

Buzzer Output «— p7g

P8o--P87
P6o--P67  PQo-P0O7 P1o-P17

P36
Voo
RESET
P20-P27

Pdo-P47
Low Ba

Transmitter Receiver

Battery Control

Secondary Battery

ttery Detection

Answering Machine
Controller

*SM8502 ‘Qrﬁ’" @@
ial Key
LED x 8
ROM: 24 kB
RAM: 1 kB _
B Specifications
*SM8502 % SM8503 SM8504 % SM8505 SM8506 LU8B500F0/F1
ROM (x 8-bit) 24 576 32 768 40 960 49 152 61 440 61 440*!
RAM (x 8-bit) 1024 1024 1024 2048 2048 2048
External Memory Expansion O O
[ 16 16
i/0 Port O (High current) 16 16
: 1/0 52 52
Serial Interface (Clock Sync.) 1 1
Serial Interface (UART) 1 1
A/D Converters (10-bit) 8 ch 8 ch
D/A Converters (8-bit) 2ch 2ch
8-bit Timer 5 5
16-bit Timer 1 1
8-bit Prescaler 1 1
Watch Dog Timer O O
Input Capture Function O O
PWM Output 4 ch 4 ch
Waveform Generator 2 ch*? 2 ch*?
Buzzer Output O O
Interrupt Internal 10 10
External 4 4
Instruction Cycle (us) 0.33 (5V) 0.33 (5V)
2.7t03.6
Supply Voltage (V) 1.8t05.5 451055
Supply Current [TYP.] (mA) 10 (System clock 6 MHz) 20
Standby Mode HALT / STOP HALT / STOP
Operating Temp. Range (°C) -20to 70 -20t0 70
Package 100 QFP 100 QFP/
100 LQFP*3 100 LQFP*3
Remarks Available for DTMF output Buikt-in Flash Memory

*1 Internal Flash Memory capacity

*3 0.5mm fine pin-pitch

*2 Wavéform generator can be used by combining with D/A converters.

* Under development
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8-bit Single-chi
Microcomputers

For Home Appliances :

| SM8315 l

ROM: 32 kB
RAM: 1 kB

/ sy_3314 )

ROM: 24 kB
RAM: 1 kB

SM8313

ROM: 16 kB
RAM: 512 B

SM8311

SM8320

(Inverter Control)

d

System Configuration Example

Inverter Air Conditioner Indoor Unit

Room temperature S 3
Humidity ensor P5s— PS; D
Heat exchanger Circuit v
temperature [ 5ad current :
- 1 X8
+5V
8 P3o— P3s
P50~ P5: -
volume
Serial SM8313
& inter Kl Remote control receiving unit
face
Microcomputer P4d/Sw
For outdoor side unit P4:/Sour Switch
{SM8320) P42/Scx i : oy
P2e-P2: i x8
Hall IC Pde/PI o
:
eser

ROM: 8 kB
RAM: 512 B
H Specifications
SM8311 SM8313 SM8314 SM8315 SM8320
ROM (x 8-bit) 8 192 16 384 24 576 32 768 12 288
RAM (x 8-bit) 512 512 1024 1024 256
| 12 8
1/0 Port O (High current) 16 —
1/0 24 40
Serial Interface {Clock Synch.) 1 1
A/D Converters (10-bit) 12 ch 8 ch
8-bit Timer 3 3
16-bit Timer 1 —
Prescaler 10-bit x1 14-bit x1
Watch Dog Timer ®) o
Zero Cross Detection Circuit 1ch —
Pulse Width Measurement Circuit O —
PWM Output 1 ch 6 ch (For Inverter Control)
Buzzer Qutput O —
Interrupt Internal 8 8
External 2 1
Instruction Cycle (us) 0.5(5V) 1
Supply Voltage (V) 27t055 5+10%
Supply Current [TYP](mA) 6 (1us) 6
Standby Mode HALT / STOP HALT / STOP
Operating Temp. Range (°C) -20to 70 —20t0 70
Package 64 SDIP 64 SDIP
64 QFP 80 QFP




For Communication Systems

System Configuration Example

f§M34 13

Increased ROM/RAM Capacity Base unit Portable unit
2 Built-in MSK MODEMs ? %

SM84 Y et
1 1 Front IR3N78 M = t IR3N78
T ron
— Scrambler [¢|Compander Scrambier [¢]Compander| ¢
. LR4809/N Communication
Increased ROM Capacity T _st_<1‘ 1 SM8415  __ . LR4809/N

SM8413 :::{

| MSK |
LED —~— ———
S

QF‘J

SM8410 | MSK]I [Power(C]

SM8411

Dial key

LED

i

SM8410

Increased ROM/RAM Capacity
Increased |/O Ports

SM8415

L

Speech network

BESE
SN[
[

[ 3T

MSK Data
Communication

L_| Front Scrambler Compander
end R

1RIN78

B Specifications

SM8415 SM8410 SM8411 SM8413
ROM (x 8-bit) 10 240 16 384 24 576 32 768
RAM (X 8-bit) 320 512 512 1024
| 15 19 19 20
0 2 2 2 2
/O Port O (High current) 12 16 16 16
1/0 22 22 22 22
Serial Interface (Clock Synch.) 2 2 2 2
MSK Data Communication Circuit 1 1 1 2
. (Transfer rate) (1200/2400 bps) {1200/2400 bps) (1200/2400 bps) (1200/2400 bps)
A/D Converters (8-bit) 5 ch 7 ch 7 ch 7 ch
8-bit Timer 6 6 6 6
8-bit Prescaler 1 1 1 1
Watch Dog Timer - 0O O O O
PWM Output 3ch 3ch 3ch 3ch
Interrupt Internal 13 13 13 15
External 2 2 2 2
*1 *1 *
Instruction Cycle (us) R R e 0.72
*1 #1 *1
Supply Voage V) 341055 3410550 Sat0 550 5410%
131 11 11
Supply Current [TYP](mA) 4%2 42 4% 10
HA HALT HALT
Standby Mode STIC;; STOP STOP gﬁ%l
Operating Temp. Range (°C) ~20to 70 -20to 70 -20t0 70 -20t0 70
80 QFP
Package 80 QFP 80 QFP 80 LQFP*3 80 QFP
g 80 LQFP#3 80 LQFP*3 100 LQFP#3 - 100 LQFP*3

*1 The system clock is 1/8 th of the main-clock.
*2 The system clock is 1/4 th of the main-clock.
*3 0.5mm fine pin-pitch



For Hand-held Systems

~ 8-bit Single-chip
Microcomputers

Built-in SIO

Increased ROM Capacity,
1/0 Number

System Configuration Example

Ref. voltage

Auto Focus Camera

Voo

<
{LED

=

- om

/;; Motor driver

x 6)

\\//R Pdo — Pds PG — PG OPa _ T bt
oo P7o
== -
SM8408 P
7 Strobf: cgntrol
Increased ROM Capacity 4 oM —come e TP PP et
So— Se P30 — P33 P20 — P2 P52
S
LCD
SM8405 / 40 segments ) Amﬁ;{;%‘;:f e
B Specifications
SM8405 SM8406 SM8408
ROM (x 8-bit) 8192 12 288 16 384
RAM (x 8-bit) 128 128 256
| 23 23 18
I/0 Port | O (High current) 16 16 16
/0 4 4 14
Serial Interface (Clock Synch.) — e 1
LCD Driver (Max. segments) 40 40 40
A/D Converter (8-bit) 6 ch 6 ch 8 ch
8-bit Timer 2 2 2
OP Amp 1 1 1
15-bit Prescaler 1 1 —
Comparator 1 1 2
PWM Output 1ch 1ch 1ch
Interrupt Internal 4 4 5
External 3 3 3
Instruction Cycle (us) 23V) 2 (3V) 238V)/1(5V)
Supply Voltage (V) 1.8t05.5 1.8t05.5 1.81t05.5
Supply Current [TYP](mA) 2.5(3V) 2.5(3V) 2.5(3V)
HALT HALT HALT
Standby Mode STOP STOP STOP
Operating Temp. Range (°C) —20to 70 —20to 70 —20to0 70
Package 72 QFP* 72 QFP* 80 LQFP*
*0.5mm fine pin-pitch
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For Servo Controllers

d

*SM8207

System Configuration Example

VCR Controller

Serial interface

Drum mator

Data i P5U/P?/;/;Gn e |
I Built-in OP Amp v, (;:f: EZESLK P51/FI'3V-VF:\/(I; (M
CFG ————
SM8206 | o w
— Pdo/ADo Capstan motor
Increased ROM Capacity, /0 Number #LLK_{ SM8205
Built-in Up/Down Counter Mechanism sensor ————— ¥ PayAD RECOTLO)
Cassette sensor —————————# P4:/AD: RECTLE® CTL head
Mechanism control +————— P1o
Cassette control +———————— P1, PB-CTL
Higher Speed Reel sensor ———————»{ Ptz ii’fﬂ:ﬁ; — R‘:afydhead” |
) " S * Head amplifier contro
inoreased ROM Gapacly e N [ of e il Lo W
Faise vertical SV"Ch";??;’: o 4 Envelope comparative signal
SM8203 B:EPI PETO PG-ADJ J PG adjust
Head SW for audio <———————— Pa/AHSW 3
M Specifications
SM8203 SM8205 SM8206 *SM8207
ROM (x 8-bit) 10 240 16 384 16 384 16 384
RAM (x 8-bit) 256 256 512 512
| 8 8 8 8
1/0 Port 0] 16* 16* 24 24
/0 24 24 32 32
Serial Interface (Clock Synch.) 1 1 1 1
VCR Servo Controlier O O O ®)
A/D Converter (8-bit) 8 ch 8 ch 8 ch 8 ch
8-bit Timer 3 3 3 3
8-bit Up/Down Counter — — 1 1
Watch Dog Timer ®) — — —
OP Amp — — — 2
Interrupt Internal 8 8 9 9
External 2 2 2 2
Instruction Cycle (us) 0.8 0.44 0.5 0.5
Supply Voltage (V) 5+10% 5+10% 5+10% 5110%
Supply Current [TYP](mA) 10 15 15 TBD
Operating Temp. Range (°C) 2010 70 -20to0 70 -201t0 70 —201t0 70
Package 64 SDIP 64 SDIP 80 QFP 100 QFP

* 8 terminals are middle withstand voltage output ports.

* Under development



4-bit _
Single-chip Microcomputers

Sharp developed a wide range of LCD driver series single-chip microcomputers, an indispensable part of consumer
products, LCD games, portable information equipment, etc. Our lineup consists of low-voltage/low-power consumption
types with a possible 1.5V operation, multi-segment types for optimum use in electronic organizers, built-in transmission
circuit types for remote control applications and many other types. And we also offer a controller series of single-chip
microcomputers with a built-in 10-bit high-precision A/D converter.

Controller Series LCD Driver Series
Built-in A/D Converter |(Compact|/ High- 1.5V Operation
Electric shavers, System speed LCD games,
Bty Sharers, Watches,

Air conditioners,
Fan heaters
etc.

*SM5K7 |

Clock: ith

SM5L3 ) calsulator
etc.

[ SM5L2 ' ( SM530 '

[ smsL1 ) [ smM531 )

Radio
cassette tape
recorders,
Facsimiles,
Washing
machines
etc.

Toys,
Electric fans,
Refrigerators
etc.

( sms91 )
Lﬁxs)(zn%g) ( sm595 )

smsk4 ) ( sM578 )/|( smM590 )

#

3V Operation

LCD games,
Digital clocks,
Calculators etc.
Voice emitting
*SM5N3 LCD games,
Toys etc.

(*sm5N2 ) [ SM5K1 ) [ SM5M2

4-bit
. _Single-chip
M icrocom pu te rs . tape recorders

N ((SM563 P SM565 ) Faciocassete

Multi-segment LCD Display

Data banks(electronic organizers),
Calculators with clock, Cameras, .
LCD games etc. High-function type

' [ SM3508 Jmmp(*SM3513 Jumsp SM3511)

[ SM3509 Jmmmp(*SM3512) Standard type

SM3514 Jmmp( SM3515 )

SM3507 Jmemp( SM3504

SM3503 )
Low-end type

Remote Control

(SM3903 Jmmp SM3905 SM565

Infrared remote controls

% Under development

12
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Selection Guide (1)

&
£

§/8/%

N
3
3

Z

3
5

- 5/&/&/ X/
8/ 88/8/5/8/8/8/8/8/8/8/8
/Qééé$$$$$$$$$$

Aoplications LCD Driver Series LCD Driver Series LCD Driver Series
PP (1.5V Operation) (3V Operation) (For Multi-segment LCD)
LCD Direct Drive L 2N BN BN BN AN BN BN BN BN EN BN BE BN BN AN BN BN BN )
LED Direct Drive o
Serial Interface L BN
8-bit Timer 1 1
ClockOscillator(32kHz) | ® @ | ® | ©® | 6 ©® ©® & 0 © ©/ 0 0 060 0 0 0 0
Voice Synthesizer Circuit (APCM) ]
Melody GeneratorCircuit | @ | @ | ® | ® (O | ©® | ® L BN
Buzzer Output ' AN | BN NN BN AN BN BN )
Built-in Carrier Output Circuit Py
For Remote Control
Standby Function (BN BN BN BN BN BN ) L JEAR AL 2R AL BN AN BN NN BN BN
Character ROM ( AN BN BN NN )
1.2k| 2k | 2k | 3k | 4k | 3k | 4k | 3k [1.2k|2.7k| 4k | 4k | 4k | 8k | 6k | 6k | 6k | 8k |12k
ROM (byte)
. CGD|EDCED D)
52 |88 |69 {130|170{130(170(130] 80 |128|128(128(160|256|256|256|256|256|256
+ |+ |+ ]+ |+
RAM (nibble)
512| 1k |{512(512|512
(*¥2)| (*2)| (*2)| (*2)[ (*2)
LCD Digital clocks
games Voice emitting @ @ lg
clock O (=) =) ) =)
i LCD games LCD games LCD games
Application Examples
. Sports watches \Voi d Data bank;
Watches with er?]li?ﬁng Radiocasselle | Galculators ezt oz
calculator Calculators toys recorders with clock

*1 23-bit data width.

*2 Memory for storing telephone numbers, addresses, etc.

% Under development




4-bit Single-chip
Microcomputers

Selection Guide (2)
$/5/8/8/5/8/8/8/8/8/8/8/8/8/8/8/8/8/8/8
S/S/S/S/S/S/8/F/S/8/FES/8/E/E/F/S/8/§
O/ D/ 0/ D/ @O/ v/ D/ D/ O/ O/ D/ D/ D/ H/ DD/ DD/ /D
* * /o *
Applicati LCD Driver Series Controller Series Controller Series Controller Series
pplications {For Multi-segment LCD) (Built-in A/D Converter) (For General Purpose) | (For Remote Control)
LCD Direct Drive ( AN BN BN BN J | BN BN |
LED Direct Drive { BN BN BN )
Serial Interface L NN BN BN BN ) ( AN ) L AN
10-bit A/D Converter { BN BN BN )
8-bit A/D Converter L BN BN J
8-bit Timer 1111212121212 1411 11
Watch Dog Timer | BN )
Clock Oscillator(32kHz) | @ @ © | @ | @ 2N BN BN BN BN | o0 L BN
Buzzer Output I o o/oloe o oo
Built-in Carrier Qutput Circuit
For Remote Control ¢ o 0 o e o
Standby Function L BN BN BN BN BN BN AN BN BN NN BN BN BN BN BN BN BN AN BN )
Character ROM AN BN BN BN )
8k | 8k 112k |24k 24K| 2k | 2k | 4k | 8k | 4k | 6k | 8k |508|762| 1k | 4k | 6k |2.7k| 4k | 8k
ROM (byte)
GDED|CED|ED | (*2)|(*2)((*2)
256|256(256|256]256|128|128|256|512({192|256|256( 32 | 32 | 56 |256(320|128(160|256
+l+ )+ ]+ ]+
RAM (nibble)
2k | 8k | 3k {5121512
| (+3){(+3)
External Address Memory (byte) | 8k | 8k |3M [64Mi64M
L )

Application Examples

Data banks
(Electronic organizers)

=

Electric shavers  Camcorders — Battery chargers

(robots efc.}

l Electric
fans

Refrigerators

Radio

Tecorders

hing

ma

Facsimiles

cassette

chings

Infrared remote
controls

*1 23-bit data width.
*2 9-pit data width

*3 Memory for storing telephone numbers, addresses, etc.

* Under development

14
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LCD Driver Series (1.5V/3.0V Operation)

System Configuration Example

Sports Watch Calculator with Game Function
LCD
Measurement LCD
Mode
o O O 168 segments
mitesmon] B W 0N 000 00
Voo -5
18 Ho —Ha
M_;de ’ﬁ;u" Plo— P1s
So— S §_:et
Ho — Hz Reset SM5L3
Plo—P1s 52 Start/Stop Key":a S P
SM5L1 ﬂ
INTA &——— Count pulse input F—
Oscillator | oson
F Osnl;:w OTCouv 32.768 kHz L osCeur o
S%S%ga‘:ﬁrz (l)ontlrot slignall
B Specifications
SM531 SM530 SM5L1 SM5L.2 SM5L3 *SM5N2 | *SM5N3
ROM (x 8-bit) 1260 2016 2 048 3072 4 096 3072 4 096
RAM (x 4-bit)
(Including display RAM) 52 88 69 130 170 130 170
| 6 8 1 1
1/0 Port 0 — 8 5 5
) I1/0 — — 8 8
LCD Drive | Segment 40 48 21 34 42 34 42
Output Port | Common 2 2 4 4 4 4 4
Duty Ratio (Duty, Bias) 1/2,1/2 1/2,1/2 1/4,1/2 1/4,1/2 1/4,1/2 1/4,1/2 1/4,1/2
Clock Oscillator (32 kHz) Available for O

system clock

Available for
system clock

Available for system clock

Available for system clock

Melody Generator Circuits O O O O
Instruction Cycle (us) 91.6 91.6 61 61
Supply Voltage (V) 1.5720% 1.5220% 1.5320% 2.4t03.3
Supply Current [TYP](uA) 10 12 8 (122us) | 10 (122us) | 12 (122us) | 25 (122us) | 30 (122us)
HALT HALT
Standby Mode HALT HALT STOP STOP
Operating Temp. Range {°C) 0 to 50 0 to 50 0 to 50 0 to 50
72 QFP* 72 QFP*
Package 60 QFP 80 QFP 60 QFP 80 QFP 80 QFP 80 QFP 80 QFP

* 0.5mm fine pin-pitch

-

% Under development




LCD Driver Series (3V Operation)

4-bit Single-chip .
Microcomputers

System Configuration Example

Voice Emitting LCD Game

=0
=0
a0
=0

=0

Amusement LCD Game

[Ny RN

[xixgtwin]

=0 ==

T B o
&2

= o
2
[ RO WE WS
TIME M.DEMO SELECT START

Calculator with Game and
Melody Function

Ss | S2 | &

do #|so #

9 6 3 0
re la mi ti

%

X
do#{falt

alti|fa|d

C/CE| -

+
re#f [la#| do | so
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136 segments

To LCD Panel la # re rv
Voo J\ Voo % 4 /T/ 34 ?Vnu Voo Voo L Ki—Ka Hi—Ha
479 Ho—He  S0—Sw%  Vosr I a—ams
{ Voice I oo o5 S br—bis
VR ;(.;NN S:RT SM511 bs1,bsz
. SHOT S;_LECT 0osCw Oscillator
VOICE SM5M2 ,E;Z:g;i CHARGE MUSIC DEMO 0SCout 32.768 kHZ
CKi1 INTA le—— Pause key
{ OSCn |  Oscillator
CKe OSCour |— 82.768kHz
B Specifications
SM5M2 SM5K1 SM510 SM511 SM512 SM563 SM565
ROM (x 8-bit) 3072 1280 2772 4 032 4032 4 096 8192
RAM (x4-bit) (Including display RAM) 130 80 128 128 128 160 256
i 1 6 6 6 6 4 4
1/0 Port 0 6 5 10 9 9 — —
1/0 7 8 — — — 11 11
LCD Drive | Segment 34 16 33 34 50 32 (15*" 64 (16*1)
Output Port | Common 4 4 4 4 4 4 4
Duty Ratio (Duty, Bias) 1/4,1/2 1/30r1/4,1/3 1/4, 1/3 1/4,1/3 1/4,1/3 1/4,1/3 1/4,1/3
LED Drive Output Port - 4*2 — — — — —
Serial Interface (Clock Synch.) — — — — — 1 1
8-bit Timer — — — — 1 1
Clock Oscillator (32 kHz) Available for Available for Available for | Available for Available for © ©
system clock system clock system clock system clock system clock
Voice Synthesizer Circuit (APCM) O — — — — — —
Melody Generator Circuit @) — — O O — —
Buzzer Output — O O — — o O
Instruction Cycle (us) (2?;2) S é1 o1 &1 6?7(??\5/\)/) 8.r9
Supply Voltage (V) 2.41t0 3.3 241055 3x10% 3+10% 3+10% 2.7105.5 2.4t05.5
Supply Carrent [TYPJ(uA) 120 250(3V) 40 50 50 400 (3V) 160 (3V)
Standby Mode HALT/STOP | HALT/STOP HALT HALT HALT STOP STOP
Operating Temp. Range (°C) 0to 50 —20t0 70 0to 50 0to 50 0to 50 -20t070 | -20to0 70
F;ackage Chip 42 SDIP 60 QFP 60 QFP 80 QFP 64 QFP 100 QFP
72 QFpP*4 48 QFP
12.8s voice Built-in qarri_er
Remarks é”;:ﬁ;’l‘i’r:‘gtg?e ?Ourtf;r; S;EUIt
5MHz) control

*1 From among the segment output terminals, the number of terminals which
can be used with the I/O ports is indicated in parentheses.

*2 When using with /0 port

*3 Incorporates two oscillators. With the removal of the main oscillator, the sub-
oscillator (32kHz) is available for system clock use.

*4 When using the clock with the system clock.
*5 0,.5mm fine pin-pitch
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Multi-segment LCD Driver Series (For data bank use)

System Configuration Example

Electronic Organizer (Data bank)

LCD

ZNEEEEESEEESHE
BEBEE88888888

Common sign.

-

al

{T Segment signal
|

S1-Se0
s [
Key matrix :> Kio—Kr .
S1-Se (max. 84 keys) SM3514
Ss53-Se0
,Jy—— XCR
Kt Vec Test Reset XI XO BZ Vee :
Veo L ) >
%} || )
v - J; I ;L' Buzzer
B Specifications
SM3507 SM3503 SM3504 SM3514 SM3515
ROM (x 23-bit) 6 144 6 144 6144 8192 12 288
Working RAM (x 4-bit) 256 256 256 256 256
Data RAM (x 8-bit) 512 1024 512 512 512
Display RAM (bit) 48 x 8 60 x 8 60 x8
Character | Character Number 128 128 128
ROM Character Configuration 4 x 8 dot 5 x 8 dot 5 x 8 dot
I 2 — -
1/0 Port 0 2 — —
/0 8 — —
LCD Drive | Segment -48*1 60* 60*"
Output Port | Common 8 8 8
Duty Ratio (duty, bias) 1/8, 1/3.75 1/8,1/3.75 1/8,1/3.75
Clock Oscillator (32 kHz) O O ®)
Key Matrix 14 x4 14 %6 14 x6
ON Key 1 1 1
Buzzer Output O O O
Instruction Cycle (us) 12 12 10
Supply Voltage (V) 251034 251034 251034
Supply Operating 85 85 100
Current Sglsgg{(“ Display ON 20 20 20
[TYP.] Stopped | Display OFF 3*2/1 3*2N 3%
LA) Standby 1 (MAX.) 1 (MAX.) 1 (MAX.)
Operating Temp. Range -10 to 60 -10to 60 -10to 60
Package Chip / 80 QFP Chip / 100 QFP | Chip /80 QFP Chip /100 QFP

*1 Available for segment/strobe pins.
*2 During clock operation.




System Configuration Example

4-bit Single-chip
Microcomputers

$+-Ss
So-Ses

So-Saz

High-End Electronic Organizer (Data bank) with Optical Transmission Function

ZT Segment signal

CE CE1—CE«

RW

S1-Ses

Expansion
memory

(16M byte x 4) DIO-DIOs

Voc  Test Reset

SM3511

CXI

Common signal

Hi-Ha2

Comp

Reference
voltage

® e Sync [ Vee

LCD-CTRL [—®

EQ2
CXOBZ Vee

Key matrix

Kle-Kiz
Kla K
1 bt | %
{max. 96 keys) swj' + 0
i O

Infrared signat for
IR communication

2)))

Electric buzzer

B Specifications

SM3509 [ *SM3512 SM3508 SM3511 [ *SM3513
ROM (x 23-bit) 8192 12 288 24 576
Working RAM ({x 4-bit) 256 256 256
Data RAM (x 8-bit) 2048 | 8192 3072 512
External Address Memory Space 8 k-byte 3 M-byte 64 M-byte
Display RAM (bit) 60 x9 74 x16 98 x 32 | 74 x32
Character | Character Number 128 256 256
ROM Character Configuration 5x 9 dot 6 x 8 dot 6 x 8 dot
I — 2 2
WOPort [ O 2 2 3
1/0 8 8 8
LCD Drive | Segment 60*" 741 98*2 | 74%2
Output Port | Common 9 16 32
Duty Ratio (duty, bias) 1/9,1/4 1/16, 1/2%3 1/32,1/3 or 1/6.65
LCD Contrast Adjustable Level — 16 16
Infrared Communication — O O
Clock Oscillator (32 kHz) O O O
Key Matrix 14 x6 16 x5 16 X5
ON Key 1 1*4 1*+4
Low Battery Detector (External Reference Voltage) — — @
Buzzer Output O O @
Instruction Cycle (us) 12 3 3
Supply Voltage (V) 251t03.4 251t05.5 3.8106.0
Supply Operating 85 270 3V) 600 (5V)
Current Sé’fgglf‘“ Display ON 20 40 (3V) 50 (5V)
[TYP.] | stopped | Display OFF 3 4 (3V) 10 (5V)
(HA) Standby 1 (MAX.) 1 (MAX) 1 (MAX)
Operating Temp. Range -10to 60 -10t0 60 -10to 60
Package Chip / 100 QFP Chip / 128 QFP Chip

*1 Available for segment/strobe and segment/address pins.

*2 Avaijlable for segment/strobe pins.
*3 1/4 bias, 1/5 bias also possible

*4 Can be used as key matrix.

* Under development




Controller Series (For General Purpose/Remote Control)

System Configuration Example

Charger Control Remote Control with LCD Display -
-6-voo LCD
oo 4x4 4 4
power Key matrix 256 segments
0 @b P @; supply
Switches P00 PO PO, POs Plo-P1s Hi-Ha
4 64
~ ot P0o-P0s So-S63
b out
P P2 " Switching Rechargeable ¢ P2o-P2s ﬁa/_>
O Pa: P2, [&——  circuit battery Control signal
SM5K5/6 SM565  Pao-p3s s
Oscillator [ | 95" .
32768 kHz | | 0SCour To 10-bit A/D Converter 0SCw

Oscillator
0SCour 32.768 kHz

i

B Specifications: Controller Series (Built-in A/D Converter)

SM5K4 | SM5K5 SM5K6 *SM5K7 SM578 SM579 SM5J6
ROM (bit) 2048 x8 4096 x 8 8192 x8 4064 x9 6096 x 9 81929
RAM (x 4-bit) 128 256 512 192 256 256
| 8 (MAX))*! 4 9 9 9
1/0 Port 0 4 — 2 2 12
/0 12 (MAX.)*? 20 11 4 31
LED Drive Output Port 4%3 8*3 — —
Serial Interface (Clock Sync.) — 1 1 1 1
10-bit 4 ch 8 ch — — —
A/D Converters |51y — — 20 ch 20 ch 10 ch
8-bit Timer ! 1 2 2 2 2
Watch Dog Timer - Avallable foh 8-bit timer - - -
Clock Oscillator (32 kHz) — é\yvsatié%glg%rk Available for system clock O O O
Buzzer Output — O O O O
Instruction Cycle (us) 1.2 1 1 2 2 2
Supply Voltage (V) 2.71t05.5 2.2t05.5 2.0t05.5 271055 2.7105.5 2.7t05.5
Supply Current [TYP.] (mA) 1.2 1.6 1.8 1.8 5
HALT HALT HALT HALT HALT
Standby Mode STOP STOP STOP STOP STOP
Operating Temp. Range (°C) | 2010 85 2010 70 —20to 70 -10to70 | -10to70 | —-10t0 80
- i 30 SDIP 30 SDIP 30 SDIP
24 SSOP 28 SOP 64 SDIP 64 SDIP 64 SDIP
Package 32 SOP
32 S0P 32 SOP 36 QFP 64 QFP 64 QFP 64 QFP
36 QFP 36 QFP :

*1 8 (30 SDIP/28 SOP/32 SOP/36 QFP), 5 (24 SSOP)
*2 12 (32 SOP/36 QFP), 11 (30 SDIP), 8 (24 SSOP/28S0P)
*3 Available for I/0 ports.

% Under development



 4-bit Single-chip
Microcotnputers

B Specifications : Controller Series (For General Purpose)

SM590 SM595 SM591 SM552 SM5E4
ROM (x 8-bit) 508 762 1016 4 096 6 144
RAM (X 4-bit) 32 32 56 256 320
I — — — 4 4
/0O Port (6] — — — 16 16
1/0 15 (MAX )* 15 (MAX.)* 15 (MAX.)* 28 48
Serial Interface (Clock Synch.) — — — 1 1
8-bit Timer — — — 1 1
. Clock Oscillator (32 kHz) — — — O O
Instruction Cycle (us) 15V 15V 16V 1.74(5V) 1.74(5V)
Supply Voltage (V) 25t05.5 2.51t05.5 2.5t05.5 27t055 2.7t05.5
Supply Current [TYP] (mA) 1 (2us) 1 (2us) 1 (2us) 1 (4us) 1 (4us)
Standby Mode STOP STOP STOP STOP STOP
Operating Temp. Range (°C) -10to 70 -10to 70 -10to0 70 -20to 70 -20t0 70
16 DIP 16 DIP 16 DIP
18 DIP 18 DIP - 64 SDIP
Package ;g [D):E 20 DIP 20 DIP 60 QFP 80 QFP
18 MFP 18 MFP
* 10 I/O ports (at a maximum) can be used as output ports for 1T0mMA. (7mA for the SM595)
B Specifications : Controller Series (For Remote Control)
SM3903 SM3905 SM565
ROM (x 8-bit) 2772 4 096 8192
RAM (x 4-bit) 128 160 256
I 6 4 4
t/0 Port 0 10 — —
. /0 — 11 11
LCD Drive Segment 33 32 (15)* 64 (16)°
Output Port Common 4 4 4
Duty Ratio (Duty, Bias) 1/4,1/3 1/4,1/3 1/4,1/3
Serial Interface (Clock Synch.) — 1 1
B Carmer Qulont Gl 0 0 0
8-bit Timer — 1 1
Clock Oscillator (32 kHz) — O O
Buzzer Output — O O
Instruction Cycle (us) 52.8 8.79 8.79
Supply Voltage (V) 2.6103.2 2.7103.6 241055
Supply Current [TYP] (uA) 40 160 160 (3 V)
Standby Mode HALT STOP STOP
Operating Temp. Range (°C) 0to 50 -20to 70 201070
Package 60 QFP 64 QFP 100 QFP

* The figures inJparentheses represent the number of ports that can be used as I/O ports.




Development Support Systems

The development support systems for 8-bit single-

Chip microcomputers are confi gure d with a host Contronics [ ] Supp.ort'Systems for 8-bit Single-chip Mlcrgcomputers
computer and an appropriate in-circuit emulator. parallel f-cireut Emuiator Emujation Pod

The development support systems for 4-bit single-
chip microcomputers are configured with a host
computer and dedicated debugging tools

(an emulator and an evaluation board).

The SME-40 is a currently available high-
performance SM emulator.

The development of 16-bit and 8-bit single-chip
computers by using the development support

\

RS-232C

@ Support Systems for 4-bit Single-chip Microcomputers
Host computér

‘ Emulator Evaluation Board
(personal computer with

MS-DOS™ operating system,
such as Sharp's PC8900
series or IBM's PG/AT)

21

systems of another manufacturer is also possible.

8-bit Single-chip Microcomputer
Development Support Systems

In-circuit Emulator

This emulator helps develop 8-bit single-chip microcomputer
programs efficiently. It implements the
functions of a single-chip
microcomputer, allowing PC-
based program entry and
debugging.

Emulation Pod -

This emulation pod connects an emulator to a user system.
It has a probe cable for external signals.

4-hit Single-chip Microcomputer

Development Support Systems

Emulator

This emulator expedites the development of 4-bit single-chip
microcomputer programs. An evaluation
board connected to an SME-40
emulator allows program
development plus PC-based
program entry and debugging.

-Evaluation Board

Evaluation boards provide the functions of a single-chip
microcomputer running in a user system. An evaluation chip
and an EPROM socket are
mounted on the board.

An evaluation board
connected to the SME-40
emulator permits programs
to be run in the emulator.

One-time Programmable Microcomputer

8-bit single-chip microcomputers with one-time-
programmable (OTP) memory are pin-compatible with
SM83/84 series microcomputers. Data can be written into
their program ROM once only in the same way as a EPROM
is written onto.

When OTP microcomputers
are installed in user systems
after memory writing, they
function in the same way as
masked ROM devices used for
evaluation or production.

Poiss
RTINS
PEFy
I/,,'\"
tras,
’4
L4y

Piggyback

Piggyback chips have a double stacking structure in which an
EPROM socket is mounted on an evaluation chip housed in a
regular IC package. They can be installed in user systems to

allow evaluation in a physical
package similar to that used
in mass production.

Microcomputer with Built-in Flash Memory

Microcomputers with a built-in flash memory are pin-
compatible with the SM8500 and SM6000 series
microcomputers. Data can be rewritten repeatedly onto
their program ROM in the 3 write modes of PROM mode,
copy mode and serial transmit mode (on-board mode).
When microcomputers with built-in flash memory are
installed in user systems after memory writing, they function
in the same way as masked ROM devices used for evaluation
or production.

Evaluation Chip

An evaluation chip is a program debugging LS| device to
which an external memory module can be connected in
place of the internal ROM of a single-chip microcomputer.



Support Systems

B 8-bit Single-chip Microcomputer Development Support Systems * Under development
In-circuit emulator . . . Built-in OTP
Model No. Unit l Emulation pod Evaluation chip Piggyback microcomputer
SM8203/5/6/7* LU8200H7 LUB203/5H4 LU8203/5/6H5 LU8203/5/6/7H6 -
SM8311/3/4/5 LUB313H4 LU8313H5 LU8313H6 LU8311P0O/P1
SM8320 LU8320H4 LU8320H5 LU8320H6 -
SM8405/6 LU8405H4 LU8405H5 LUB405H6 LU8405P0
SM8408 LUS300H7 LU8B408H4 LUB408H5 LU8B408H6 LU8408F0
SM8410/11 LU8B410H4 LU8410H5 LU8410H6 LU8410P0O/P1
SM8413 LU8413H4 LU8413H5 LU8413H6 LU8413P0
SM8415 LU8410H4 LU8410H5 LU8B410H6 LU8410P0
Support Systems Features
* 64k-byte emulation memory ¢ |ine assembler and reverse assembler
SM82 and SM83/84 ¢ RS232C interface to host ¢ Centronics interface
In-circuit emulators ¢ Instruction cycle time count ¢ Coverage function
(LU8200H7, LU8300H7) ¢ C compiler for SM82 e Structured assembler for SM83/84
¢ Real-time trace function

H 4-bit Single-chip Microcomputer Development Support Systems

SME-40 System | SM Series |  Evaluation board | Piggyback
SM3503/04/14 LI3504H2 -
¢ Target microcomputers : SM3507 LI3504H2 %1 -
4-bit single-chip microcomputers SM3508 LI3508H2 .
e Emulator : SM3509 LI3502H2 -
SME-40(LU4DH400) SM3511/13* LI3511H2 -
¢ Evaluation board * SM3512 o LI3512H2 -
Host ' SM3515 LI3515H2 -
¢ Host computer . —
Personal computer with SM3903
MS-DOS™ operating system SM3905 - -
- SM500 LU500H2A -
¢ Optional software : SM510 LU5S10H2A -
Cross-assembler/Mapper SM511/512 LU512H1 %2 LU512H3*3
Emulat ft
muator sottware SM530/531 LUS30H2A -
SM552 LU5S50H2A LU550H6A
SM563 LU563H2 LU563H6
SM565 LU5S65H2 LU565H6
SM578/579 LUS78H2A LU578H6
SM590/591/595 LU590H2A LU590H6
SM5E4 LUSE3H2 LUSE4POP*4
SM5J6 LUSJBH2 LU5J6H6
SM5K1 LUSK1H2E/2R LU5SK1H6E/6R
*1 Evaluation chip : LI3507H5 SM5K4/5K5 LU5SK5H2 LUSK5PQ/P1/P2/P5/P6/PT+4
: Emulagon téy a bread board SM5K6/*SM5K7 * | USKBH2 * LUSKBPOO/PA0/P20/PS/PBO/PT)*4
iggy boar
*4 OTP microgomputer SM5L1/5L2/5L3 LUSL1H2 -
* SM5M2 LUSM1H2 -

B Development Support System Supplied by the Following Vendor
(For 16-bit/8-bit Single-chip Microcomputer)

Vendor Support System Applicable Model No. Remark
i SM8311/3/4/5
Z;OKOG?WA Digital Computer Emulator advice SM8502*/3*/4/5* /6 Cross-software is supplied by Sharp
orporation * SMB003/4/5/6
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SHARP CORPORATION Japan

HEAD OFFICE
INTERNATIONAL SALES & MARKETING GROUP
-IC/ELECTRONIC COMPONENTS

22-22, NAGAIKE-CHO, ABENO-KU, OSAKA 545, JAPAN

PHONE : (06) 621-1221
FAX : 6117-725300, 6117-725301, 6117-725302

U.S.A.

IC SALES DEPARTMENT

INTERNATIONAL SALES & MARKETING GROUP

-IC/ELECTRONIC COMPONENTS

2613-1, ICHINOMOTO-CHO, TENRI-CITY, NARA 632, JAPAN

PHONE : (07436) 5-1321
FAX : (07436) 5-1532

EUROPE

ASIA

SHARP ELECTRONICS CORPORATION

Microelectronics Group

North American Head Office
5700 Northwest Pacific Rim Blvd. #20,
Camas, WA 98607

PHONE : (1) 360-834-2500

FAX (1) 360-834-8903

West

1980 Zanker Road,

San Jose, CA 95112
PHONE : (1) 408-436-4900
FAX  : (1) 408-436-0924

16841 Armstrong Avenue,
irvine, CA 92714

PHONE : (1) 714-250-0225
FAX  : (1) 714-250-0438

Central

1025 Royal Lane,

DFW Airport, TX 75261-8035
PHONE : (1) 214-574-5205
FAX  :(1)214-574-9870

9950 Cypresswood, Suite 350,
Houston, TX 77070

PHONE : (1) 713-955-9809
FAX  : (1) 713-955-9910

Midwest

1300 Naperville Road,
Romeoville, Il. 60441
PHONE : (1} 708-759-6326
FAX  :(1)708-759-6319

1825 S. Woodward Avenue, Suite 170,
Bloomfield Hills, MI 48302 -
PHONE : (1) 810-377-9220

FAX  : (1) 810-377-9222

East

14A Second Avenue,
Burlington, MA 01803
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FAX 1 (1) 617-229-9117

Canterbury Hall, 4815 Emperor Blvd., Suite 140,
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Head Office

Microelectronics Division, (MED)
Sonninstrasse 3, 20097 Hamburg, Germany
PHONE : (49) 40-23 76 22 86

FAX 1 (49) 40-23 76 22 32

Germany :
MED Stuttgart Office
Zettachring 8, 70567, Stuttgart, Germany
PHONE : (49) 711-720 94 20
FAX  :(49)711-72094 28

MED Niirnberg Office

Donastrasse 69, 90451 Nirnberg, Germany
PHONE : (49) 911-642 70 51

FAX  :(49)911-642 66 69

France :
MED Paris Office
Immeubie Rosny 2, Avénue du
Général de Gaulle 93110
Rosny Soua Bola Cédex, France
PHONE : (33) 1-48 5591 53
FAX  :(33)1-48 554678

Raly :
MED Milano Office
Centro Direzionale Colleoni
Palazzo Taurus Ingresso 2
20041 Agrate Brianza, Milano, italy
PHONE : (39) 39-68 99 946
FAX : (39) 39-68 99 948

UK.: 3
MED London Office
Centennial Court, Easthampstead
Road, Bracknell, Berks RG12 1JA,
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PHONE : (44) 1344-86 99 22
FAX  : (44) 1344-36 09 03

MED Scotland Office

Unit 48 Grovewood Business Centre,
Strathclyde Business Park,

Bellshill ML43NQ,

Scotland, United Kingdom
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FAX  : (44)1698-84 28 99

Ireland :
MED Dublin Office
First Floor, Block 1, St. Johns Court,
Santry, Dublin 8, Ireland
PHONE : (353) 1-842 87 05
FAX :(353)1-842 8455

SHARP-ROXY (HONG KONG) LTD.
3rd Business Division,
Room 1701-1711, Admiralty Centre,
Tower 1, Harcourt Road, Hong Kong
PHONE : {852) 28229311
FAX  : (852) 28660779

SHARP ELECTRONICS (SINGAPORE)
PTE., LTD.

Electronic Components Division,
100, Beach Road #32-07 to 13,
Shaw Towers, Singapore 0718
PHONE : (65) 295-0566

FAX : (65) 295-0977

SHARP ELECTRONIC
COMPONENTS (TAIWAN) CORPORATION

8F1., No. 16, Sec. 4, Nanking E. Rd.,
Taipei, Taiwan, Republic of China
PHONE : (886) 2-577-7341

FAX  : (886)2-577-7326/2-577-7328

SHARP ELECTRONICS
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Dohwa-dong, Mapo-ku, Seoul, Korea
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The circuit application examples in this publication are provided to explain representative applications of
SHARP devices and are not intended to guarantee any circuit design or license any intellectual property
rights. SHARP takes no responsibility for any problems related to any intellectual property right of a third
party resulting from the use of SHARP devices.

SHARP reserves the right to make changes in the specifications, characteristics, data, materials, struc-
tures, and other contents described herein at any time without notice in order to improve design or reliabil-
ity. Contact SHARP in order to obtain the latest device specification sheets before using any SHARP
device. Manufacturing locations are ailso subject to change without notice.

in the absence of confirmation by device specification sheets, SHARP takes no responsibility for any
defects that occur in equipment using any of SHARP devices, shown in catalogs, data books, etc.

Observe the following points when using any device in this publication. SHARP takes no responsibility for
damage caused by improper use of the devices, which does not meet the conditions and absolute maxi-
mum ratings for use specified in the relevant specification sheet nor meet the following conditions:

W The devices in this publication are designed for use in general electronic equipment designs such as :
¢ Personal computers
» Office automation equipment
¢ Telecommunication equipment (except for trunk lines)
¢ Test and measurement equipment
* Industrial control | .
* Audio visual equipment
* Consumer electronics

M Measures such as a fail-safe function and redundant design should be taken to ensure reliability and
safety when SHARP devices are used for or in connection with equipment that requires higher reliability
such as

* Main frame computers

* Transportation control and safety equipment (i.e. aircraft, trains, automobiles, etc.)
 Traffic signals

* Gas leakage sensor breakers

* Alarm equipment

* Various safety devices, etc.

M Sharp devices shall not be used for or in connection with equipment that requires an extremely high
level of reliability and safety such as :
* Military and aerospace applications
* Telecommunication equipment (trunk lines)
* Nuclear power control equipment
* Medical and other life support equipment (e.g., scuba)

Contact a SHARP representative in advance when intending to use SHARP devices for any "specific"
applications other than those recommended by SHARP or when it is unclear which category mentioned
above controls the intended use.

if the SHARP devices listed in this publication fall in the scope of strategic products described in the
Foreign Exchange and Foreign Trade Control Law, it is necessary to obtain export permission or approval
under the law in order to export such SHARP devices.

This publication is the proprietory product of SHARP and copyrighted with all rights reserved. Under the
copyright laws, no part of this publication may be reproduced or transmitted in any form or by any means,
electronic or mechanical, for any purpose, in whole or in part, without the express written permission of
SHARP.

Express written permission is also required before any use of this publication may be made by a third

party.

Contact and consult with a SHARP representative if there are any questions about the contents of this
publication.
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Singlechip LH7xxxx ‘790 ‘789 ‘ 791 SMxxxx ‘K series MCU Microcontroller MPU Microprocessor
ARM Advanced RISC Machines Databank LCD Controller LCD Driver Controllers Processors Portable
Low Power Low Voltage High Performance Power curve MIPS MIPS/Watt Execution Cycle Multiplier
High Speed Compact Handheld System on Chip System Integration Chip Integration Integration
Superchip Standard Cell Core Core based IC VHDL Verilog Synthesis Chip on Board COB Chip on Flex
COF Device on Board DOB Power Supply Controller Handy Products Development Tools Board Support
Software Tools Tools 2.10 Software Support Emulators Evaluation Boards I CE In-Circuit Emulators
ROM ICE SME Series Programmable User Configurable RTOS Real Time Operating Systems

Third Party Support Software Hardware Y okogawa Digital Cosmic Compiler C Language C Like
Assembler Linker Debugger Debug A/D D/A DAC Analog Digital 10-bit 4-bit 8-bit 16-bit 32-bit
Address bus Data Bus



