












































































































































































































































































































































































































































































































































































































































































































































SHARP 

SYSTEM COMFIGURATION EXAMPLE 

(FOR GAME APPLICATION) 

APPLICATION EXAMPLE 

LCD GAME 

�~�i�i�i�i�i�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�l�~�1�1�1�1�1�1�1�1� 
Common signal 

Segment signal 

K12-K17 
H.-Ha 1--------' 

DIO.-DIOa SM3507 

XCR 

KI. Vee TEST RESET XI XO BZ 

I -II -II - I I -II -I - - -I _I.U.U. •• ·CI.O. 
I-In I-I 1-11-1 

0.0.0.· • ·CI.O. 

7 8 9 Me 
4 5 6 X MR 

1 2 3 - M-
0 = + M+ 

DUAL LINE CAL. 

EO. 
E02 Individual output 

Vee 

00·00 
UU·UU 

WORLD TIME CLOCK 

SM3507 
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SM3503 
DESCRIPTION 
The SM3503 is a CMOS 4-bit single-chip micro

computer for databank incorporating data memory 

RAM, LCD driver, key input circuit and buzzer out

put circuit. By connecting an external crystal, a 1 Hz 

timer interrupt is made possible for easier clock 

function. 

FEATURES 
• ROM capacity : 

Program ROM 6 k x 23 bits 

Character ROM 5 x 8 x 128 bits 

• RAM capacity : 
Working RAM 

Display RAM 

Data RAM 

256 x 4 bits 

60 x 8 bits 

1 k x 8 bits 

• LCD display : 60 segment x 8 common 

• liD ports: 
Buzzer output 1 bit (4 kHz) 

Key input 7 bits 

• Standby release : 2 events (2 Hz signal, key input) 

• Built-in oscillator: 

System clock (built-in CR oscillator) 250 kHz 

Timer (built-in CR oscillator) 32.8 kHz 

(external crystal) 32.768 kHz 

• Instruction cycle time : 12 ~s 

• Operating temperature : -10 to +60°C 

• Supply voltage : 2.5 to 3.4 V 

• Packages: 
100-pin QFP (QFP100-P-1420) 

Chip (84-pad) 

SM3503 

4-Bit Single-Chip Microcomputer 
(For Data Bank Use) 

352 In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in equipment using any SHARP devices shown in 
catalogs, data books, etc. Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device. 
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SYSTEM COMFIGURATION EXAMPLE 

Common signal 

Segment signal 

S,-S60 

Hl-H. f-------' 

K12-K17 SM3503 

XCR 

Kll Vee TEST RESET XI XO BZ Vee 

APPLICATION EXAMPLE 

LCD Control : 60 x 8 dot 

111111111111 

A7B CD Et 8 
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W 
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SM3503 
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KEY: MAX. 85 key 
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SM3503 
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SHARP 

SM3504 
DESCRIPTION 
The SM3504 is a CMOS 4-bit single-chip micro

computer for databank incorporating data memory 

RAM, LCD driver, key input circuit and buzzer out

put circuit. By connecting an external crystal, a 1 Hz 

timer interrupt is made possible for easier clock 
function. 

FEATURES 
• ROM capacity: 

Program ROM 6 k x 23 bits 

Character ROM 5 x 8 x 128 bits 

• RAM capacity : 
Working RAM 

Display RAM 

Data RAM 

256 x 4 bits 

60 x 8 bits 

512 x 8 bits 

• LCD display : 60 segment x 8 common 

• 1/0 ports: 
Buzzer output 1 bit (4 kHz) 

Key input 7 bits 

• Standby release: 2 events (2 Hz signal, key input) 

• Built-in oscillator: 

System clock (built-in CR oscillator) 250 kHz 

Timer (built-in CR oscillator) 

(external crystal) 

• Instruction cycle time: 12 ~s 

32.8 kHz 

32.768 kHz 

• Operating temperature : -10 to +60 DC 
• Supply voltage : 2.5 to 3.4 v 

• Packages: 
80-pin QFP (QFP80-P-1420) 

Chip (83-pad) 

SM3504 

4-Bit Single-Chip Microcomputer 
(For Data Bank Use) 

354 In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in equipment using any SHARP devices shown in 
catalogs, data books, etc. Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device. 



SHARP 

SYSTEM COMFIGURATION EXAMPLE 

APPLICATION EXAMPLE 
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SM3514 
DESCRIPTION 
The SM3514 is a CMOS 4-bit single-chip micro

computer for databank incorporating data memory 

RAM, LCD driver, key input circuits and buzzer out

put circuit. By connecting an external crystal, a 1 Hz 

timer interrupt is made possible for easier clock 

function. 

FEATURES 
• ROM capacity : 

Program ROM 8 k x 23 bits 

Character ROM 5 x 8 x 128 bits 

• RAM capacity : 
Working RAM 

Display RAM 

Data RAM 

256 x 4 bits 

60 x 10 bits 

512 x 8 bits 

• LCD display : 60 segment x 8 common 

• 1/0 ports: 
Buzzer output 1 bit (4 kHz) 

Key input 7 bits 

• Standby release: 2 events (2 Hz signal, key input) 

• Built-in oscillator : 
System clock (built-in CR oscillator) 300 kHz 

Timer (built-in CR oscillator) 32.8 kHz 

(external crystal) 32.768 kHz 

• Instruction cycle time: 1 0 ~s 

• Operating temperature : -10 to +60 DC 

• Supply voltage : 2.5 to 3.4 V 

• Packages: 
100-pin QFP (QFP100-P-1420) 

Chip (83-pad) 

SM3514 

4-Bit Single-Chip Microcomputer 
(For Data Bank Use) 

356 In the absence of confirmation by device specification sheets. SHARP takes no responsibility for any defects that may occur in equipment using any SHARP devices shown in 
catalogs, data books, etc. Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device. 
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SYSTEM COMFIGURATION EXAMPLE 

Common signal 
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SM3515 
DESCRIPTION 
The SM3515 is a CMOS 4-bit single-chip micro

computer for databank incorporating data memory 

RAM, LCD driver, key input circuits and buzzer out

put circuit. By connecting an external crystal, a 1 Hz 

timer interrupt is made possible for easier clock 

function. 

FEATURES 
• ROM capacity : 

Program ROM 12 k x 23 bits 

Character ROM 5 x 8 x 128 bits 

• RAM capacity : 

Wm~~RAM 256x4b~ 

Display RAM 60 x 1 0 bits 

Data RAM 512 x 8 bits 

• LCD display : 60 segment x 8 common 

• I/O ports: 
Buzzer output 1 bit (4 kHz) 

Key input 7 bits 

• Standby release: 2 events (2 Hz signal, key input) 

• Built-in oscillator : 

300 kHz System clock (built-in CR oscillator) 

Timer (built-in CR oscillatm) 

(external crystal) 

32.8 kHz 

32.768 kHz 

• Instruction cycle time: 1 0 ~s 

• Operating temperature : -10 to +60 °C 

• Supply voltage : 2.5 to 3.4 V 

• Packages: 
100-pin QFP (QFP100-P-1420) 

Chip (83-pad) 

SM3515 

4-Bit Single-Chip Microcomputer 
(For Data Bank Use) 

358 In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in equipment using any SHARP devices shown in 
catalogs, data books, etc. Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device. 



SHARP 

SYSTEM COMFIGURATION EXAMPLE 
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SHARP 

SM3509 
DESCRIPTION 
The SM3509 is a CMOS 4-bit single-chip micro

computer for databank incorporating data memory 

RAM, LCD driver, key/switch input circuit, 8-bit par

allel I/O port, 2 output ports, external memory con

trol circuit, and buzzer output circuit. 

FEATURES 
• ROM capacity : 

Program ROM 8 k x 23 bits 

Character ROM 5 x 9 x 128 bits 

• RAM capacity : 
Working RAM 256 x 4 bits 

Display RAM 60 x 9 bits 
Data RAM . 2 k x 8 bits 

• Memory expansion (external) : 8 k x 8 bits 

• LCD display : 60 segment x 9 common 

• I/O ports: 
Parallel I/O 8 bits 

Output 2 bits 

Buzzer output 1 bit (4 kHz) 

Key input 7 bits 

• Standby release : 2 events (2 Hz signal, key input) 

• Built-in oscillator : 

System clock (built-in CR oscillator) 250 kHz 

Timer (built-in CR oscillator) 32.8 kHz 

(external crystal) 32.768 kHz 

• Instruction cycle time : 12 ~s 

• Operating temperature : -10 to +60 °C 

• Supply voltage : 2.5 to 3.4 V 

• Packages: 
100-pin QFP (QFP100-P-1420) 

Chip (98-pad) 

SM3509 

4-Bit Single-Chip Microcomputer 
(For Data Bank Use) 

360 In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in equipment using any SHARP devices shown in 
catalogs, data books, etc. Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device. 
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SYSTEM COMFIGURATION EXAMPLE 
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SM3512 
DESCRIPTION 
SM3512 is a CMOS 4-bit single-chip microcomput
er for databank incorporating data memory RAM, 
LCD driver, key/switch input circuit, 8-bit parallel I/O 
port, 2 output ports, external memory control circuit, 
and buzzer output circuit. 

FEATURES 
• ROM capacity: 

Program ROM 8 k x 23 bits 
Character ROM 5 x 9 x 128 bits 

• RAM capacity : 
Working RAM 
Display RAM 
Data RAM 

256 x 4 bits 
60 x 9 bits 
8 k x 8 bits 

• Memory expansion (external) : 8 k x 8 bits 
• LCD display : 60 segment x 9 common 
• I/O ports: 

Parallel I/O 8 bits 
Output . 2 bits 
Buzzer output 1 bit (4 kHz) 
Key input 7 bits 

• Standby release: 2 events (2 HZ<~I.·.:.;.g ... , .. ; ....•......... n .. : .•.. ai, key 
• Built-in oscillator :./"'\ 

System clock (built-in 9,B;psCiIl9-tor) 
Timer (built-in CR oscjI!9~9r,) . 

250 kHz 
32.8 kHz 

( extern~~.,,~~~!al) 
• Instruction CYd;;nti,we;\~;:~{;."ps 
• Operating temp~r~~.~I~':'~~;,8.,to +60 °C 
• Supply ~~!~~~~>: 2;9;}.g.{~.4 V 
• Packag~?' :)':\\\,f'<" 

tQf.k~in' OFP (OFP100-P-1420) 
ChiR,O,92-pad) 

32.768 kHz 

SM3512 

4-Bit Single-Chip Microcomputer 
(For Data Bank Use) 

362 In the absence of confirmation by device specification sheets. SHARP takes no responsibility for any defects that may occur in equipment using any SHARP devices shown in 
catalogs. data books. etc. Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device. 
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SYSTEM COMFIGURATION EXAMPLE 
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SHARP 

SM3508 
DESCRIPTION 
The SM3508 is a CMOS 4-bit single-chip micro

computer for databank incorporating data memory 

RAM, LCD driver (the output is adjustable in 16 

steps for various contrast), key/switch input circuit, 

8-bit parallel I/O port, 2 output ports and buzzer 

output circuit. The chip also has memory expansion 

controlling feature. One of two ports contains spe

cial output circuit for infrared(IR) communication. By 

connecting an external crystal, a 1 Hz timer interrupt 

is made possible for easier clock function. 

FEATURES 
• ROM capacity : 

Program ROM 12 k x 23 bits 

Character ROM 6 x 8 x 256 bits 

• RAM capacity : 
Working RAM· 256 x 4 bits 

Display RAM 74 x 16 bits 

Data RAM 3 k x 8 bits 

• Memory expansion (external) : 1 M x 8 bits x 3 

• LCD display : 74 segment x 16 common 

• I/O ports: 
Parallel I/O 8 bits 

Input 2 bits 

Output 2 bits 

Buzzer outpu 1 bit (4 kHz) 

Key input 6 bits 

• Standby release: 2 events (2 Hz signal, key input) 

• Built-in oscillator : 

System clock (built-in CR oscillator) 1 MHz 

(external ceramic resonator) 

Timer (built-in CR oscillator) 

(external crystal) 

• Instruction cycle time : 3 ~s 

• Operating temperature : -10 to +60 °C 

• Supply voltage : 2.5 to 5.5 V 

• Packages: 
128-pin OFP (OFP128-p-2828) 

Chip (128-pad) 

1 MHz 

32.8 kHz 

32.768 kHz 

SM3508 

4-Bit Single-Chip Microcomputer 
(For Data Bank Use) 

364 In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in equipment using any SHARP devices shown in 
catalogs, data books, etc. Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device. . 
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SYSTEM COMFIGURATION EXAMPLE 

(HIGH END DATABANK) 
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SHARP 

SM3511 
DESCRIPTION 
The SM3511 is a CMOS 4-bit single-chip micro
computer for databank incorporating data memory 
RAM, LCD driver (the output is adjustable in 16 
steps for various contrast), keylswitch input circuit, 
8-bit parallel 1/0 port, 3 output ports, external mem
ory control circuit, buzzer output circuit and voltage 
detector circuit. One of three ports contains special 
output circuit for infrared(lR) communication. It is 
easy to realize timer function by timer signal inter
rupt since the oscillator circuit is built-in. 

FEATURES 
• ROM capacity : 

Program ROM 
Character ROM 

24 k x 23 bits 
6 x 8 x 256 bits 

• RAM capacity : 
Working RAM 
Display RAM 
Data RAM 

256 x 4 bits 
98 x 32 bits 

512 x 8 bits 
• Memory expansion (external) : 16 M x 8 bits x 4 
• Built-in battery detector 
• LCD display : 98 segment x 32 common 
• 1/0 ports: 

Parallel 1/0 8 bits 
Input 2 bits 
Output 3 bits 
Buzzer output 1 bit (4 kHz) 
Key input 6 bits 

• Standby release : 2 events (Timer signal, key input) 
• LCD contrast adjustable : 16 levels 
• Built-in oscillator : 

System clock (built-in CR oscillator) 
(external ceramic resonator) 

Timer (built-in CR oscillator) 
(external crystal) 

• Instruction cycle time : 3 ~s 
• Operating temperature : -10 to +60 °C 
• Supply voltage : 3.8 to 6.0 V 
• Package: Chip (180-pad) 

1 MHz 
1 MHz 

32.8 kHz 
32.768 kHz 

SM3511 

4-Bit Single-Chip Microcomputer 
(For Data Bank Use) 

366 In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in equipment using any SHARP devices shown in 
catalogs, data books, etc. Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device. 
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SYSTEM COMFIGURATION EXAMPLE 

(HIGH END DATABANK) 
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SHARP 

SM3513 
DESCRIPTION 
The SM3513 is a CMOS 4-bit single-chip micro

computer for databank incorporating data memory 

RAM, LCD driver (the output is adjustable in 16 

steps for various contrast), key/switch input circuit, 

8-bit parallel I/O port, 3 output ports, external mem

ory control circuit, buzzer circuit and voltage detec

tor circuit. One of three ports conta~s special out

put circuit for infrared (IR) communication. It is easy 

to realize timer function by timer signal interrupt 

since the oscillator circuit is built-in. 

FEATURES 
• ROM capacity : 

Program ROM 24 k x 23 bits 

Character ROM 6 x 8 x 256 bits 

• RAM capacity : 
Working RAM 

Display RAM 

Data RAM 

256 x 4 bits 

74 x 32 bits 

512 x 8 bits 

• Memory expansion (external) : 16M x 

• Buil-in battery detector 
• LCD display : 74 segment x 32 r-nnnrY"lr,n 

• I/O ports: 
Parallel I/O 8 hits 

Input2>8Jt~ 
Output 3;~i~~L"<,,y;,i"'" 
Buzzer ,,~,utP\.Jt 1 bit (;1 kHz) 
Key input 6,bits 

• Standbyr,,7J~~§~ :2:~y,~,~ts (Timer signal, key input) 
• LCD contrastadjustable : 16 levels 

• Built-in'Oscillcitor : 
Systeijlclock (built-in CR oscillator) 

(external ceramic resonator) 

1 MHz 
1 MHz 

32.8 kHz Timer (built-in CR oscillator) 

(external crystal) 32.768 kHz 
• Instruction cycle time: 3 I-ls 

• Operating temperature: -10 to +60 °C 

• Supply voltage : 3.8 to 6.0 V 

• Package: Chip (156-pad) 

SM3513 

4-Bit Single-Chip Microcomputer 
(For Data Bank Use) 

368 In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in equipment using any SHARP devices shown in 
catalogs, data books, etc. Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device. 
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SYSTEM COMFIGURATION EXAMPLE 
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(HIGH END DATABANK) 
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SHARP 

PRECAUTIONS FOR 
SINGLE-CHIP MICROCOMPUTERS 

Installation Considerations-Mounting 
OSC on PCB 
When mounting LSI and oscillation circuit on PCB, 

observe the following precautions to minimize stray 

capacitance of wiring and noise interference. 
1) All wirings to/from oscillator must be as short as 

possible. Capacitor and crystal must be placed 

close to the LS I. 
2) Do not connect GND of oscillator to return line 

of high current circuit. 

3) Do not derive clock directly from oscillator 
wirings, leads. 

4) On a multi-layered PCB, do not intercross 

oscillator pattern and other circuit pattern. 
5) Do not run patterns carrying high current near 

the oscillator. 

6) Connect ground lead of capacitor directly to 
GND of LSI to eliminate potential difference. 
This also minimizes stray capacitance of wiring 

and leads. 

7) Stray capacitance of wiring to GND and Voo of 
LSI must be minimum. 

Recommended OSC circuit connection 

GND OSCIN OSCOUT 

o 

372 

PRECAUTIONS FOR 
SINGLE·CHIP MICROCOMPUTERS 

Preferable connection practice 
• Short wiring. Short distance between LSI and 

oscillator. 

• No direct clock output. 
• No high-current return is connected. 
• No intercross with wiring from/to other circuit(s). 

• All returns of oscillation circuit are at the same 
potential. 

• No high-current pattern running nearby. 



SHARP 

Undesirable Oscillator Circuit Connections 

• Long wiring. Crystal is not close to LSI. 

• GND of oscillator is connected 
to return path of High-current. 

High-current 

Long wirings 

• Current flows on line connecting ground 
points of oscillator. Voltage drops occurs 
across points a, band c. 

PRECAUTIONS FOR 
SINGLE-CHIP MICROCOMPUTERS 

• Clock is directly output. 

• (Multi-layered PCB) Oscillator 
wiring and another wiring intercross. 

PO 

• Pattern carrying High-current runs along oscillator. 

373 

CJ 
a 
L1 
t 
ii 
:2 
C c.; 

a: C 
0 a 
u. c.; 

en ~ 
z a. 
0 :E i= (J 
::l I 

oCt W 
0 --w C!l 
a: z 
a. (jj 





DEVELOPMENT SUPPORT SYSTEMS 

~I .. :"'.'.'i" " 0 . 
~' Q 
~. , ~ 



SHARP DEVELOPMENT SUPPORT SYSTEMS 

DEVELOPMENT SUPPORT SYSTEMS 

Centronics 
Parallel 
Interface 

• Support Tools for a-Bit Single-Chip Microcomputers 

In-Circuit Emulator Emulation Pod 

The development support systems for 8-bit 

single-chip microcomputers are configured 

with a host computer and an appropriate 

in-circuit emulator. 

The development support systems for 4-bit 

single-chip microcomputers are configured 

with a host computer and dedicated debug

ging tools (an emulator and an evaluation 

board). The SME-4D is a currently available 
high-performance SM emulator. 

jlDl~ , 
I:r-=~ .. ~ 

• Support Tools for 4-Bit Single-Chip Microcomputers 

Emulator 

I,~.DI Host computer 
(Perconal computer with 
MS-DOS'" operating system, 
such as Sharp's PC8900 
series or IBM's PC/AT) 

SME-40 

8-Bit Single-Chip Microcomputer 
Development Support Systems 

In-circuit Emulator 
This emulator helps develop 8-bit single-chip micro

computer programs efficiently. 

It implements the functions of a single-chip micro

computer, 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. 

376 

4-Bit 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-4D emu

lator 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 mount

ed on the board. 

An evaluation board connected to an SME-4D emu

lator permits programs to be run in the emulator. 
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One-Time Programmable Microcomputer 
8-bit single-chip microcomputers with one-time-pro
grammable (OTP) memory are pin compatible with 
SM8300 series microcomputers. Data can be wit
ten to their program ROM once only in the same 
way as a EPROM is written to. 
When OTP microcomputers 
installed in user systems after 
memory writing, they func

tion in the same way as 
masked ROM devices used 
for evaluation or production. 

Evaluation Chip 
An evaluation chip is a program debugging LSI 
device to which an external memory module can 
be connected in place of the internal ROM of a sin
gle-chip microcomputer. 

DEVELOPMENT SUPPORT SYSTEMS 

Microcomputer with Built-In Flash Memory 
Microcomputers with built-in flash memory are 

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

Piggyback 
Piggyback chips have a double stacking structure 
in which an EPROM socket is mounted on an eval

uation chip housed in a regular Ie pakage. They 
can be installed in user sys- !S 

tems to allow evaluation in 
a physical package simi
lar to that used in mass pro
duction. 

* Under development 

a-Bit Single-Chip Microcomputer Development Support Tools 

Model No. 
In-Circuit Emulator 

Unit I Emulation Pod 
Evaluation Chip Piggyback 

OTP 

Microcomputer 

SM8311/3/4/5 LU8300H7 I LU8313H4 LU8313H5 LU8313H6 LU8311 PO/P1 

SM8502* 13* 14/5* 16 Refer to page 379 *LU8500FO/F1 * 
* Microcomputers with built-in flash memory. 

Support Tool Features 

• 64k-byte emulation memory • Line assembler and reverse assembler 

In-circuit emulators • RS232C interface to host • Centronics interface 

(LU8300H7) • Instruction cycle time count • Coverage function 

• Real-time trace function • Structured assemler for SM8300 
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SHARP DEVELOPMENT SUPPORT SYSTEMS 

* Under development 

4-Bit Single-Chip Microcomputer Development Support Tools 

SME-40 System 

• Target microcomputers: 
4-bit single-chip microcomputers 

• Emulator: 
SME-40 (LU4DH400) 

• Evaluation board 

• Host computer 
Personal computer with MS-DOSTM 

operating system 

• Optional software : 
Cross-assembler/Mapper 

Emulator software 

378 

Supported MPU Evaluaton Board 

SM3503/04/14 L13504H2 

SM3507 L13504H2*1 

SM3508 L13508H2 

SM3509 L13502H2 

SM3511/13* L13511 H2 

*SM3512 L13512H2 

SM3515 L13515H2 

SM3903 -

SM3905 -

SM563 LU563H2 

SM565 LU565H2 

SM5K4/5K5 LU5K5H2 

SM5K6 *LU5K6H2 
SM5L 1 /5L2/5L3 LU5L1H2 

*1 Evaluation chip: Ll3507H5 
*2 OTP microcomputer 

Piggyback / OTP 
-
-
-
-
-
-

-
-
-

LU563H6 

LU565H6 
LU5K5PO/P1 /P2/P5/P6/P7 *2 

*LU5K6POOIP101P201P50/P60/P70*2 
-



SHARP DEVELOPMENT SUPPORT SYSTEMS 

* Under development 

16-Bit/8-Bit Single-Chip Microcomputers, 
32-Bit RISC Microcomputer Development Support Tools 
The development support tools for 16-bit/S-bit 
microcomputers and 32-bit RISC microcomputer 

are supplied by the YOKOGAWA Digital Computer 
Components. 

Supported MPU Support tool Package 

SM8311/13/14/15 AD200-S56/P POO 1 64SDIP 

SM8502* 103* 104/05* 106 AD200-S56/PP150 
100QFP 

Emulator 100QFP' 

*SM6003/04/05 
advice 

* 
100QFP 
100QFP' 

ARM7D Core * QFP, PGA, etc. 

* 0.5mm pin-pitch advice is the registered trademark of YOKOGAWA Digital Computer Corporation. 

Debbuger Supported MPU Language 

SM8311/13/14/15 Assembler 

microVIEW 
SM8502* 103* 104/05* 106 Assembler, Structured assembler/C compiler by ADaC 

*SM6003/04/05 Structured assemblerlC compiler by ADaC 

ARM7D Core C compiler confirming to ANSI by ARM 

ADaC : Advanced Data Controls Corp. ARM : Advanced RISC Machines, Ltd. 

FEATURES 
SM0300 Series SM8500 Series 

*SM6000 Series ARM7D Core 
(SM8311/13/14/15) (SM8502*103* 104/05*106) 

CPU core 8-bit CPU 8-bit CPU 16-bit CPU 32-bit RISC CPU 

ROM (byte) 8k to 32k 24k to 60k 16k to 96k 
Selectable 

RAM (byte) 512 to 1k 1k to 2k 512 to 3.5k 
at user's option 

liD 52 84 88 

Operating voltage 2.7 to 5.5 V 1.8 to 5.5 V 2.5 to 5.5 V 2.7 to 5.5 V 

Instruction cycle 500ns (at 5V) 330ns (at 5V) 67 ns (at 5 V)/100 ns (at 3 V) 30 ns (at 5 V)/50 ns (at 3 V) 

• NO converter 
• Timer 16-bit x 1 • Timer/counter 16-bit x 6 ·OMAC 
• Timer 8-bit x 7 • NO converter ·INTC 

Remarks • Zero cross detector circuit 
• NO converter • O/A converter ·IOC/BUSC 

• Pulse width measuring function 
• O/A converter ·PWM • RTC 

·SIO 
• UART/SIO • UART/SIO • 82CXX series etc. 

Application Office Automation equipment, Communication equipment, Audio visual equipment, 
POA etc. 

Home appliances Home appliances Bussiness equipment 

ARM is the trademark of Advanced RISC Machines, Ltd. 
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PACKAGING 



SHARP PACKAGING 

Package Outline (Unit: mm) 

SDIP : Shrink DIP* 

30 SDIP (SDIP030-P-0400) SOP : Small Outline Package 
QFP : Quad Flat Package 
LQFP : Low Profile QFP 
*DIP : Dual In-line Package 

10.16 TYP. 

I I 

J~ :~l~~> 

64 SDIP (SDIP064-P-0750) 

382 

M ~ 

[;:~::::::::::::::::::€:::ll~ 
11 58.0 ±O.3 32

1 '" 

11 19.05TYP. 

~~I() 
mmmvvmvmmmvmvm~-! 1'~ <5~'< 
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SHARP PACKAGING 

28 SOP (SOP028-P-0450) 

32 SOP (SOP032-P-0525) 

O.4±O.l 1.27TYP. 1611 0.15 I@)i 

~r II lT17~ 

II 0.15 ±O.05 
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SHARP 

24 SSOP (SSOP024-P-0275) 

0.27±O.1 0.65 TYP. IEBI 0.15 I@ 
1h II II 13 -. 

b1p H H Htl H H H HH I~c:i 
Ljo[0.15 I ~ 

ci 

36 OFP (OFP036-P-1 01 0 ) 

0.8TYP. 0.38±O.1 

2711 II 19 
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18 
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tI 
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~ 

36 0 10 

I j:b I 
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I 13.5±O.4 I 
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SHARP 

60 QFP (QFP060-P-1414) 

0.8TYP. O.38±O.l IEeI 0.15 ~ 

~lT II 

46 

60 

64 QFP (QFP064-P-1420) 
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SHARP 

72 OFP (OFP072-P-1 01 0 ) 

0.5TYP. 

5411 
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SHARP 

100 LQFP (LQFP100-P-1414) 
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SHARP 

128 QFP (QFP 128-P-2828 ) 
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SHARP CORPORATION Japan 
HEAD OFFICE IC SALES DEPARTMENT 
INTERNATIONAL SALES & MARKETING GROUP 
-IC/ELECTRONIC COMPONENTS 

INTERNATIONAL SALES & MARKETING GROUP 
-IC/ELECTRONIC COMPONENTS 

22-22, NAGAIKE-CHO, ABENO-KU, OSAKA 545, JAPAN 
PHONE: (06) 621-1221 

2613-1, ICHINOMOTO-CHO, TENRI-CITY, NARA 632, JAPAN 
PHONE: (07436) 5-1321 

FAX: 6117-725300,6117-725301,6117-725302 FAX: (07436) 5-1532 

U.S.A. 
SHARP ELECTRONICS CORPORATION 
Microelectronics Group 

North America 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 75261-9035 
PHONE: (1) 214-574-5205 
FAX: (1) 214-574-9870 

9950 Cypresswood, Suite 350, 
Houston, TX 77070 
PHONE : (1) 713-955-9909 
FAX: (1) 713-955-9910 

Midwest 
1300 Napervill Road, 
Romeoville, IL 60441 
PHONE : (1) 708-759-6326 
FAX: (1) 708-759-6319 

1825 S. Woodward Avenue, Suite 170, 
Bloomfield Hills, MI48302 
PHONE: (1) 810-377-9220 
FAX: (1) 810-377-9222 

East 
14A Second Avenue, 
Burlington, MA 01803 
PHONE: (1) 617-270-7979 
FAX: (1) 617-229-9117 

Canterbury Hall, 4815 Emperor Blvd., 
Suite 140, Morrisville, NC 27560 
PHONE : (1) 919-941-0065 
FAX: (1) 919-941-0066 

EUROPE 

SHARP ELECTRONICS (EUROPE) 
GmbH 

Head Office 
Microelectronics Division, (MED) 
Sonninstrasse 3, 20097, Hamburg, 
Germany 
PHONE : (49) 40-23 76 22 86 
FAX: (49) 40-23 76 22 32 

Germany 
MED Stuttgart Office 
Zettachring 8, 70567, Stuttgart, 
Germany 
PHONE: (49) 711-72094'20 
FAX: (49) 711-7209428 
MED Nurnberg Office 
Donaustrasse 69, 90451 NOrnberg, 
Germany 
PHONE : (49) 911-642 70 51 
FAX: (49) 911-6426669 

France 
MED Paris Office 
Immeuble Rosny 2, Avenue du 
General de Gaulle 93110 
Rosny So us Bois Cedex, France 
PHONE : (33) 1-48 55 91 53 
FAX: (33) 1-48554678 

Itary 
MED Milano Office 
Centro Direzionale Colleoni 
Palazzo Taurus Ingresso 2 
20041 Agrate Brianza, Milano, Italy 
PHONE: (39) 39-68 99 946 
FAX: (39) 39-6899948 

U.K. 
MED London Office 
Centennial Court, Easthampstead 
Road, Bracknell, Berks RG12 1JA, 
United Kingdom 
PHONE : (44) 1344-86 99 22 
FAX: (44) 1344-36 09 03 
MED Scotland Office 
Unit 48 
Grovewood Business Centre, 
Strathclyde Business Park, 
8ellshill ML43NQ, 
Scotland, United Kingdom 
PHONE: (44) 1698-843442 
FAX: (44) 1698-84 28 99 

Ireland 
MED Dublin Office 
First Floor, Block 1, St. Johns Court, 
Santry, Dublin 9, Ireland 
PHONE: (353) 1-8428705 
FAX: (353) 1-8428455 

ASIA 
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 
8 Fl., 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 ELECTRONIC 
COMPONENTS (KOREA) CORPORATION 
RM 501 Geosung BID, 541, 
Dohwa-dong, Mapo-ku, Seoul, Korea 
PHONE : (82) 2-711-5813 to 5818 
FAX: (82) 2-711-5819 
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