Ordering number : EN5899

CMOS IC

LC573010A, 573015A

SANYO

4-bit Single Chip Microcontroller

Overview

LC573010A and LC573015A are CMOS 4-bit
microcontroller featuring low-voltage operation and low
power dissipation.

Both LC573010A and LC573015A incorporate a 4-bit
parallel processing ALU, 1 K bytes/1.5 K bytes ROM, a
32 x 4-bit RAM, a 16-bit timer, and an infrared remote
control transmission carrier output circuit.

Applications

» Remote controller
* Control of small measuring instruments

Features
« ROM : 1024 x 8 bits (LC573010A)
1536 x 8 hits (LC573015A)
* RAM : 32 x 4 bits
e Cycletime
Cycle System clock Oscillatiény
time generator frequghgy
17.6 psec Ceramic oscillation circuit | 455 kHz

 Current dvain
At normal operation

Current System clock
drain generator

150 pAtyp | CR oscillation
400 pAtyp | CR oscillation
HALT mode

Current sttqm clock ¢
drain ¢

80 pA typ CR ng_li ation
300 pAtyp | CR oscillation

Package Dimegnsio
unit: mm
3112-MFD24

6.35
7.6

-
:
0.625‘ l

SANYO: MFP24S
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plications;;r‘fbét require extremely high levels of reliability, such as life-support systems, aircraft’s
cerﬁlﬂtrﬁk§y‘sf§r-‘r’is, or other applications whose failure can be reasonably expected to result in serious
phy'é‘ftz@: “Andl/or material damage. Consult with your SANYO representative nearest you before using
any SAN¥O products described or contained herein in such applications.

B SANYO assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other
parameters) listed in products specifications of any and all SANYO products described or contained
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LC573010A, 573015A

* Port
— Input port (S port, M port) :  2-port (8 pins)  [Key scan input port]
— Input/Output port : 3-port (10 pins)
PO port, P1 port 2-port (8 pins)  [Key scan output port]
P2 port 1-port (2 pins) [Key scan expansion port]

[LED direct drivable port]
* Infrared remote control carrier generation circuit
— Software-controllable remote control carrier output ON/OFF.
— Software-controllable carrier frequency and duty ratio.
<38 kHz-1/3 duty, 38 kHz-1/2 duty, 57 kHz-1/2 duty>
(When fixed carrier signal is output, it is specified by mask option)
—1 kHz to 200 kHz infrared remote control transmission carrier frequenc
(When carrier output is selected by timer at mask option, and when 4
— Infrared carrier output-dedicated terminal built-in (CA terminal).
—108 ms HALT-mode cancel signal output.
e Timer
— 16-bit software-controllable timer
Timer input clock : Ceramic (CR) oscillation frequency (455 L<Hz)
—108 ms HALT release request signal generation timer (Fré
—Watchdog timer (changed over between USED/UNUSE by
« Sub-routine stack level ;
—2levels
Oscillation circuit ey
— Ceramic (CR) oscillation circuit : 455 kHz (fof System
« Standby function ’
—HALT mode
HALT mode used to reduce current drat
HALT mode suspends program ex
Following shows how to release the“‘ {
(A) System reset _
(B) HALT mode release reques
—HOLD mode T
HOL D mode stops cer
(A) System reset

ation); feedback resistor built-in.
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LC573010A, 573015A

The Application Development System for the LC573100 Series.

Manua
(1) Users Manual : LC573100 Series Users Manua
(2) Development Tool Manual : LC573100 Series Development Tool Manual

Development Tools
 Toolsfor application development of the LC573100 Series
(1) Personal computer (MS-DOS based)
(2) Cross assembler (LC573100. EXE)
(3) Mask option generator (SU573100. EXE)
 Toolsto evaluate application development of the LC573100 Series.
(1) EVA chip (LC5797)

Note: 1 As RAM capacity differs between EVA chip (LC5797) and the
programming and debugging.
LC573010A/LC573015S : 64 x 4 hits
LC5797 : 256 % 4 bits

Note: 2 Always keep the DPH vaue in mind when programmin
address.

trouble caused.

(2) EVA chip board (TB5730)

Senal
interface

DCB-1A TB5730 EVA-420
Do not cross or twist these cables.

Development Support System Outline

No. 5899-3/12
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Block Diagram

(+- Pre—-Divider

Control c

CF1 00—
CF2Q0=e—

cF —— Divider ]_,7

osc

CA O+——

Carrier

Generator <____|Time,..(1555._1-_5)|=——

POO O+—
P04 O«
P02 O«
PO3 Qe

Input/Output
PORT

P10 Qe
P11 O=—
P12 O
P13 O—

Input/Output
PORT

P20 Oe——*
P21 Qe

Input/Output
PORT

Stack

(2Level)

S1 O—™
s2 O—
S3 00—
S4 O—

Input

PORT

MiI O——
M2 O—
M3 O——
M4

Input
PORT

Vpp O—
VssO——

A00622
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Pin Assignment

Pin Functions
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P10

MFP24S|  Pin Input/ ) ) )
Pi Function desgription Option Reset status

in no. name | output £ A

17 Vbp - Supply voltage. See Figure 1.

14 Vgs — | Ground. See Figure 1.

15 CF1 Input | Used for system clock oscillation

+ 455 kHz ceramic resonator is conngcted betweg
16 CF2 Output|  Stops oscillation when receiving I@;ﬁscillat'
Input port S. . (1) Low level « Pull-down

5 S1 + LS| system is reset by charging/pp, to HOLD Tr resistor ON

s :; Input | » Data is loaded in accumulgtas: YES/NO « Reset signal
a Sa (2) Resetby S1 | ENABLE

to S4.

9 M1 Input port M.

10 M2 putp Low level HOLD | « Pull-down
11 M3 Input Tr YES/NO resistor ON
12 M4

21 P00

22 PO1 Input/

23 P02 output

24 P03

P10 Inpt/sltput port
P11 Input/ | «Hata loaded it

Fixed carrier
output/carrier
output by timer

* At reset low
level

* At fixed carrier
output 38 kHz-
1/3 duty

No. 5899-5/12



LC573010A, 573015A

Supply Connections

L ssA[Ti]

100
10093

aan®]
vo(e]
024[e]

12d[]
00d[z]
—— 104[Z]
204
£0d[z]

LC573015A/10A

1

Key Matrix

(max : 8 x8 — 64 keys)

el Supply Connections

No. 5899-6/12
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Mask Option
Input port option

Option

Circuit

Remarks

Low level hold
Tr selection

'L’ level Hold Tr

Reset signal option by S port

Option

Circuit

Remarks

Resetting IC by
S port

C system,feset

Befects signal for resetting IC

gystem by simultaneously charging
'High level to S1 to S4.

« Allow

« Prohibit

Carrier standard

Option

Remarks

38/57 kHz

CARRIER ON/OFF CONTROL

Aeration circurl——{/‘<

L CA pin

eneration circuit 1——{%__}

Fgr 8-bite'counter

)

{

rcuit

ir/2

@Pmparison ci

i

—

AOD4a34

Software-controllable carrier

frequency and duty.

« Following carrier frequency and
duty may be selected by setting
control register 4.

(1) 38 kHz-1/3 duty
(2) 38 kHz-1/2 duty
(3) 57 kHz-1/2 duty

Timer 8-bit overflow signal
generates carrier signal for infrared
remote control.

Fixed 1/2 duty

No. 5899-7/12
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Watchdog timer circuit option

Option

Circuit

Remarks

Watchdog timer
selection

S-R latch

15-stage divider| B15

e Wi timer |—
circuit alchdog u s Watchdog
G > timer reset
Initial clear signal :

Watchdog timer reset
command

Timing

P -

\o—]’ i Mask option

Watchdog timer used/unused
se!,ec,gon

Specifications

Absolute Maximum Ratings at Ta=+25+2°C,Vgg=0V

Parameter Symbol Rating Unit
Supply voltage range Vbbb -0.3t0 +7.0 \
Input voltage range ViN —0.3to Vpp +0.3 \
Output voltage range Vout -0.3to Vpp +0.3 \

louT1 25 mA
Output current lout2 500 PA
(Per 1 pin) louTs P20, P21 (per 1 pin) 10 mA
louTta Output pins other tl 500 HA
Total output current | 25 A
of all pins except CA ALL m
Operating temperature .
range Topr -30to +70 C
Storage temperature N
ge temp Te, _40t0 +125 c
range g

No. 5899-8/12




LC573010A, 573015A

Recommended Operating Range at Ta=-30t0+70°C,Vgg=0V

" Ratings
Parameter Symbol Conditions - Unit
min typ max
Supply voltage Vbp
Input high level voltage | V)43 S1 to S4, M1 to M4, POO to P03, P10 to P13, P20, P21

(PO, P1, P2 ports are input mode)

Input low level voltage | V1

Input high level voltage | V2

RES

Input low level voltage | V) »

Operation frequency forpa At CR oscillation, Figure.2

No. 5899-9/12
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Electrical Characteristics at Ta=-30t0+70°C, Vgg=0V

i Ratings
Parameter Symbol Conditions - Unit
min typ max
Vpp=2.9V,V, =04V, i
Rin1A S1 to S4, M1 to M4: Low level hold Tr, Figure 3 150 kQ
Input impedance R 1B Vpp=29V,V, =04V, Slto S4, M1to M4:
IN Low level pull-down Tr, Figure 3
Rin2 Vpp = 2.9V, V| = Vpp, RES

Output high level voltage | Vol

Vpp =2.9V, lgy =450 pA, P00 to P03, P10 to P13

Output off-leak current

lloFrl

lloFr!

Vpp = 2.9V, P00 to P03, P10 to P13

Output high level voltage | Vg2

Vpp = 2.9V, gy = —10 mA, P20, P21

lloFr!

Oscillator start-up time | tgt

Output off-leak current Vpp =2.9V, P20, P21
lloFel

Output current (H) lopl Vpp =3.0V,Voy=Vpp-1.5V, CA

Output current (L) loll Vpp=3.0V,Vgy=09V,CA mA

HALT-mode supply Vpp = 3.0V, 455 kHZ CR oscillation, Ccd = Ccg 180 pF,

current IbD1 Ta< 50°C, Figure 5 300 KA

) Vpp = 3.0V, 455 kHz CR oscillation, Ccd =
Operating Current Ipp2 Ta<50°C, Figure 5 500 HA
Supply leak current 1 | 1 1 A
pply LEAK Vpp = 3.0V H

Supply leak current 2 ILEAKk2 5 HA

Oscillator start-up

voltage Vst 23 v

Oscillator sustaining

voltage Vsus v
30 ms

Recommended Oscillators

Oscillator

Manufacturer

Kyocera

455 kHz ceramic

Murata

oscillator

Fuji Ceram

No. 5899-10/12
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Electrical Characteristics at Ta=-30t0+70°C, Vgg=0V

o Ratings
Parameter Symbol Condition - : Unit
min yp max
RIA Vpp =5.0V, V) =0.4V, S1to S4, M1 to M4: Low level hold 300 o
IN Tr, Figure 3
Input impedance Rin1B Vpp = 5.0V, S1 to S4, M1 to M4: Low level pull-down Tr, Figure 3 _ 100 kQ
RiN2 Vpp =5.0V, RES
Output high level
voltage Voul Vpp = 5.0V, loy = =750 pA, POO to P03, P10 to P13
lloFel
Output off-leak current loee] Vpp =5.0V, P00 to P03, P10 to P13
OFF
Output high level _ _
voltage Von2 Vpp =5.0V, Igy = =10 mA, P20, P21
|
Output off-leak current lore! Vpp =5.0V, P20, P21
llorel
Output current (H) lonl Vpp =5.0V,Voy=Vpp-25V,CA
Output current (L) lo 1 Vpp=5.0V,Vp =09V, CA
HALT-mode supply . Vpp = 5.0V, 455 kHz CR oscillation, Ccd = Ccg %150 p| 400 A
current DD Ta < 50°C, Figure 5 H
Vpp = 5.0V, 455 kHz CR oscillation Ccd #°Cég = 15
Operating current Ipp2 ng s0°C F’igure 5 z Hat 17 Geo s 500 A
Supply leak current 1 ILeakd Ve = 5.0V 0.2 1 HA
DD = -
Supply leak current 2 ILeAk?2 1 5 HA
Oscillator start-up
voltage Vst 23 v
- — Ccd = Ccg = 150 pF, 455 k
Oscillator sustaining v v
voltage Sus
Oscillator start-up time | tgt Vpp =2.3V, Ccd =Cg 30 ms
f—
Ccg
VDD  cF1 —s
CJCR
CF2 | —
/ DUT Ccd
/s
‘L’ level pull-down Tr
Vss
Figure3: Sl1lto S4 [
A00626

Time Measuring Circuit

data is high.

Figure 5:

A00627

Supply Current Measuring Circuit

Figure4 : Oscillator Start-Up Voltage, Oscillator
Sustaining Voltage, and Oscillator Start-Up

Note : CR is 455 kHz, S-PORT: M-PORT: Input Pull-down transistor is on. RES
terminal has resistor built-in and is open. 1/O-port is set at output mode and
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ation may be reproduced or transmitted in any form or by any means, electronic or
ing photocopying and recording, or any information storage or retrieval system,

prodl}@t/técﬁnology improvement, etc. When designing equipment, refer to the “Delivery Specification”
for the SANYO product that you intend to use.

W Information (including circuit diagrams and circuit parameters) herein is for example only; it is not
guaranteed for volume production. SANYO believes information herein is accurate and reliable, but
no guarantees are made or implied regarding its use or any infringements of intellectual property rights
or other rights of third parties.

This catalog provides information as of December, 1998. Specifications and information herein are
subject to change without notice.
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