Ordering number: EN*5584A

CMOS LS|
LC86E4564

SA///WYO 8-Bit Single-Chip Microcontroller

Preliminary

Overview

The LC86E4564 is a CMOS 8-hit single chip microcontroller
with UVEPROM for the LC864500 series.

This microcontroller has the same function and the pin assign-
ment as for the LC864500 series mask ROM version, and the
64K -byte EPROM. The program datais rewritable. Itis
suitable for developing programs.
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Features

(1) Option switching by EPROM dat

2
©)

RAM capacity

327 68 bytes 256 bytes
18672 bytes 256 bytes
4576 bytes 256 bytes

# 20480 bytes 256 bytes
16256 bytes 256 bytes
12288 bytes 256 bytes
8192 hytes 256 bytes
45V to 55V

(5)'fl nﬁructl : 1.0 us to 366 us

(6) @perwng : +10°C to +40°C

(7) Thei pin ahel the package campatl bIe with the LC864500 series mask ROM devices

(8 Appllcabfamésk ROM'verson 1 LC864532, LC864528, LC864524, L C864520, LC864516, LC864512, L C864508
(9) Factory shlpmen : DIC52S
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LC86E4564

Usage Notes

When using, take notice of the followings.

(1) Differences between the L C86E4564 and the L C864500 series

Item LC86E4564

Operation after reset The option is specified by degrees until 3 ms

releasing after going to a 'H' level to the reset pin. The
program is executed from O0H of the program
counter.

Operating voltage 45Vt06.0V

range (Vob)

Operating temperature +10 to +40°C

range (Topr)

Current drain Refer to 'Electrical Characteristics' on the semig

The LC86E4564 uses the program memory area of 256 bytes from OEFQOH to OF &l ect the gptions.

* The option types of the LC86E4564

Option types Pins, Circuits

Conterfts of the option

Input/output form of Port 0

input/output ports *1

*2

? Programmable pull-up MOS transistor
: N-channel open drain

: Programmable pull-up MOS transistor
: CMOS

Port 1

Port 7 pull-up MOS
transistor

: No Programmable pull-up MOS transistor
: Programmable pull-up MOS transistor

*1) Specmed in blt
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LC86E4564

(3) ROM space
The LC86E4564 and L C864500 series use the program memory area of 256 bytes from OFFOOH to OFFFFH to select the
options. The program memory capacity of the seriesis 65280 bytes addressed on 0000H to OFEFFH.
Note that the capacity of the LC86E4564 user-available EPROM is 32768 bytes addressed on 0000H to 7FFFH, although the
L C86E4564 has 65536-byte EPROM. :

13FFFFH Character Character Character Character Cha@(‘ffgr Q{,C‘lgé'racter
generator ROM generator ROM generator ROM generator ROM generatopROM .:ﬁgﬁérator ROM
OFFFFH . . ] ] ! ] ] ) ) .
OFFOOH Option specified Option specified Option specified Option specified +Option specified
OFEEFEH area 256 bytes area 256 bytes area 256 bytes area 256 bytes ., area 256 bytes area 256 bytes
ODFFFH
OBFFFH
09FFFH |
07FFFH | [
O5FFFH | |
04FFFH | [
03FFEH — Programarea || Programarea | | program area
02FFFH —| 32Kbytes 1 28K bytes 24K bytes — PTSE-E‘ area Program area
0000H U 8K bytes
LC864532 LC864528 LC864512 LC864508

No. 5584-3/19




LC86E4564

Writing to EPROM

(1) Create programming data for LC86E4564
Programming data for EPROM of the LC86E4564 is required.
Debugged evaluation file (EVA file) must be converted to an INTEL-HEX formatted file (HEXflg) with file converter
program SU86K.EXE. The HEX fileis used as the programming data for the L C86E4564.

(2) How to write datato EPROM
The LC86E4564 can be programmed by a general-purpose EPROM programmer with attaé
» Recommended EPROM programmer '

Supplier EPROM programmet.
Advantest R4945, R4944, RA943
Andou
AVAL

Minato Electronics

*"27010 (Vp-p = 12.5 V) Intel high-speed programming” mode shoukd be ado ited. tress st'be set to "0 to 13FFFH"
and ajumper (DASEC) must be set to 'OFF" at programming. ' -

(3) How to use the data security function
"Data security" is the function reading to disable the EPR

Notes : ~ :
+ Datasecurity is not executed when i addresseshave sequence 2 above.
» Data security cannot be executed 213a] igt operation "BLANK=>PROGRAM=>VERIFY"

cannot be executed data securit

Jumper

WB86EP4564D

(4) Howto mmate

The programnﬁngﬁd;atfé can be erased by using the EPROM eraser.

(5) Shielding
Because the UVEPROM (ultraviolet erasable programmable ROM) isincorporated in LC86E4564, put the seal on the
window in use.

No. 5584-4/19
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Pin Assignment

P10/ SCO
P11/ SI 0/ SBO
P12/ SCKO
P13

P14

P15

P16

P17/ PVWM
DVSS

CF1

CF2

DvDD

P90/ ANO
P91/ AN1
P92/ AN2
P93/ AN3
RES

LC1

© 00 ~NO Ol WN -

1", 1 1 1 1 1 1 1 1 -1 11 1 e 1l

Iy B = W

Top view
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System Block Diagram

CF 3
C— ~2
o ®©
RC | oo
SR
LC g
O—

Interrupt control

e

'

Standby control

g

SI00

Timer 0

Timer 1

ADC

v

Bus interfag;ae

INTOto 3
Noise rejection filter

PWM

CGROM

B register

C register

Stack pointer

VRAM

Port 0

Watchdog timer
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LC86E4564

Pin Description

 Port option can be specified by bit units except the pull-up resistor selection of port 0.

Pin Description Table

Pin name Pin No. 110 Function description
DVSS 9 — Negative power supply for digital circuit
CF1 10 | Input for ceramic resonator
CF2 11 O Output for ceramic resonator
DVDD 12 — Positive power supply for digital circuit
RES 17 I | Reset
LC1 18 | LC oscillation circuit input
LC2 19 (@] LC oscillation circuit output
FILT 20 O Filter for PLL
AVDD 21 — Positive power supply for analog circuj
AVSS 22 — E
DAO 23 110 DAO output / General I/O port
DAl 24 110 DA1 output / General 1/0 por g
Vs 25 |
HS 26 | Horizontal synchroniza‘tiéq}gm
R 27 0 | Red (R) output of RGB iage g A4 (*1)
G 28 0 | Green (G) output 6f K AS (*1)
B 29 e} A6 (*1)
BL 30 O | Fast blanking ct A7 (1)
Switch TVzing4
PWMO 31to 40 (0] PWM Oto 8:
to PWM9 A8 to A16 (*1)
PWM 9 : "L" fixed
Port 0 Pull-up resistor
POO to PO7 | 4510 52 in nibble units Z;Ot\:iitdsgi/t r;;’t provided
Output Format
CMOS/Nch-OD
(in bit units)
Port 1 Output format DO to D7 (*2)
P10 to P17 (.:MQS/N.ch-OD
(in bit units)

No. 5584-7/19
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Pin name

Pin No.

/0

Function Description

Option

PROM mode

Port 7
P70
P71 to P73

41
42to 44

110

4-bit input port
Other function

Pull-up resistor
provided/

P70 | INTO input/HOLD release input/

P71 | INT1 input/HOLD release input
P72 | INT2 input/timer 0 event input
P73 | INT3 input (noise rejection filter
attached input/timer O event input)

Nch-transistor output for watchdog timer

not provided
(in bit units)

Interrupt receiver format vector address

Rise Fall Rise/Fall

H level

INTO | enable | enable disable

INT1 | enable | enable disable

INT2 | enable | enable enable

INT3 | enable | enable enable

P70 : VPP (*3)
P71 : DASEC (*4)
P72 : OE (*5)

P73 : CE (*6)

Port 9
P90 to P93

13 to 16

4-bit input port
Other function
A/D converter input port (4 lines)

A0 to A3 (*1)

*1 An - Addressinput

*2 Datal/O

*3 Power for programming
*4 Memory select input/output for data security

*5 Output Enable input
*6 Chip Enable input

« All of port options except the pull-up resistor o

* Port status in reset

Terminal 110
Port 0 Input
Port 1
Port 7

* AVDD and AVES@re the p
supply terminélsor theig

LSl

DVvDD

DVSS

AVDD

AVSS

No. 5584-8/19



LC86E4564

Specifications

1. Absolute Maximum Ratings at Ta=25°C,Vss=0V

&

Parameter Symbol Pins Conditions Unit
Supply voltage Vbpmax DVvDD, AVDD DVvDD = AVDD
Input voltage Vi(1) *«P71,72,73
*Port9
*RES, HS, VS
Output voltage Vo(1) R, G, B, BL, FILT
Vo(2) PWMO to PWM9
Input/output Vio(1) Ports 0, 1, P70
voltage DAO, 1 .
High- Peak lopH(1) Ports 0, 1 *Pull-up MOS traﬁsigtor mA
level output output
output |current *At each pi
current lopH(2) Ports 0, 1 *CMOS ¢ itput
DAO, 1
lori(3) | R, G, B, BL
Total S loan(1) Port 1 -10
output Sloan(2) |Porto -10
current
Sloan(3) |R, G, B, BL -15
Low- Peak lopL(2) Ports 0, 1 DAQ;"1 20
level output lopL(2) 30
output |current
current lopL(3) 5
Total YloaL(1) 40
output zloAL(Z) ofal 40
current Sloa(3) Thetotal of all pins 15
zIOALgﬁ... (M9 The'total of all pins 30
Maximum power nax Ta = +10 to +40°C 600 | mw
dissipation
Operating 10 +40 °C
temperature
range
Storage -55 +150

supplied the same voltage, Vss.
ipplied the same voltage, Vpp.

Vss=DVSS=AVSS
Vpp =DVDD =AVDD

No. 5584-9/19




LC86E4564

2. Recommended Operating Range at Ta=+10°C to +40°C, Vgs=0V

Parameter Symbol Pins Conditions Ratings Unit
Voo [V] min .| typ max
Operating ) DvDD, AVDD 0.98 ps < tCYC
supply tCYC <1.02 ps
voltage range
Hold voltage Vo DvDD, AVDD RAMs and the
registers hold data at
HOLD mode.
Input high V(1) Port 0 (Schmitt) Output disable
voltage Vin(2) « Port 1 (Schmitt) Output disable
*P72,73
* HS, VS
Vi(3) « P70 Output N-channe
port input / interrupt | transistor OFF
* P71
* RES (Schmitt)
Vin(4) P70 Vbp
Watchdog timer input
Viu(5) Port9 DAO, 1 Vop
port input
Input low ViL() Port 0 (Schmitt) Vss 0.2Vpp
voltage Vi@  |ePortl  (Schmity’ Vss 0.25Vop
*P72,73
«HS, VS
* Port 9
45t05.5 Vss 0.25Vop
45t05.5 Vss 0.6Vop
45t05.5 Vss 0.3Vop
Operation [OSD function 451055 098] 1 1.02| ps
cycle time | Except OSD function | 4.5t0 5.5 0.98 30
Oscillation 12 MHz (ceramic 45t05.5 | 11.76 12 12.24 MHz
frequency range resonator oscillation)
Refer to Figure 1.
14.11 MHz 45t05.5 | 14.11
(LC oscillation)
Refer to Figure 2.
RC oscillation 45t05.5 0.4 0.8 3.0
12 MHz (ceramic 451t05.5 0.02 0.2 ms
resonator oscillation)
Refer to Figure 3.

Notel: Refert

abled and

e

Table 2 for oscillation constant.

e W
Note 2: The oscill &tign;stable time period refers to the time it takes to oscillate stably after the following conditions.

1 Applj}ing the first supply voltage.
2. Release of the HOLD mode.
3. Release of the stopping of the main-clock oscillation.

No. 5584-10/19
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3. Electrical Characteristics at Ta= +10°C to +40°C, Vss=0V

* Unmeasured input
pins are set to
Vss level.

e Ta=25°C

Parameter Symbol Pins Conditions Ratings Unit
Vop [V] max
Input high-level hi(1) «Port1 DAO, 1 * Output disable 45105.5 PA
current « Port 0 without * Pull-up MOS
pull-up MOS transistor OFF
transistor *Vin=Vop
(including the off-
leak current of the
output transistor)
IH(2) « Port 7 without pull- | ViNn = Vbp 1
up MOS transistor
* Port 9
* RES
«HS, VS
Input low-level (1) «Portl DAO,1 * Output disabl
current « Port 0 without * Pull-up MOS
pull-up MOS
transistor
1L(2)  Port 7 without pull-
up MOS transistor
*Port9
|||_(3) *RES
+HS, VS
Output high-level Vor(1) | CMOS outuf of 451055 v
voltage A DA,
Von(2) 45t05.5 | Vpp—0.5
Output low-level Vou(1) 45t05.5 15
oltage
voltag Vol(2) *loL 71 451055 0.4
« The total current of
gports 0, 1 is 40
A or less.
loL =3.0 mA 451t05.5 0.4
« The current of any
unmeasured pin is
3 mA or less.
. loL =1 mA 45t05.5 0.4
Pull-up MOS tran Vor = 0.9Vop 451055 13 38| 80 kQ
sistor resistahge
- PWMD to PWM9 Vour =135V 451055 5 HA
«Ports 0, 1 Output disable 451055 0.1Vpp Y%
e Port7
* RES
+HS, VS
Pin capacitance All pins o f=1MHz 45t05.5 10 pF

No. 5584-11/19
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4. Serial Input/Output Characteristics at Ta=+10°C to +40°C, Vss=0V

Parameter

Symbol

Pins

Conditions

Ratings

Voo [V] min Lyp

max

Unit

Serial clock

Cycle

tCKCY(1)

Low-
level

pulse
width

tCKL(L)

Input clock

High-
level

pulse
width

tCKH(L)

*SCKO
*SCLKO

Refer to Figure 5.

451t05.5

451055

Cycle

tCKCY(2)

Low-
level

pulse
width

tCKL(2)

Output clock

High-
level

pulse
width

tCKH(2)

*SCKO
* SCLKO

*Use a pull-upresist

drain output
« Refer to Figur

tCYC

Serial input

Data setup
time

tICK

Data hold
time

tCKI

SI0

us

Serial output

Output delay
time
(External
serial clock)

tCKO(1)

Output delay
time
(Internal
serial clock)

tCKO(2)

45105.5

7/12tCYC
+0.2

45105.5

1/3tCYC
+0.2

us

No. 5584-12/19
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5. Pulse Input Conditions at Ta=+10°C to +40°C, Vss=0V

Parameter Symbol Pins Conditions Ratings Unit
Vop [V] min |, typ max
High/low level tPIH(1) *INTO, INT1 « Interrupt acceptable | 4.5t05.5 tcYe
pulse width tPIL(1) | <INT2/TOIN * Timer O pulse
countable
tPIH(2) INT3/TOIN « Interrupt acceptable
tPIL(2) (The noise rejection | * Timer 0 pulse
clock is set to 1/1) countable
tPIH(3) INT3/TOIN « Interrupt acceptable
tPIL(3) (The noise rejection | * Timer 0 pulse
clock is set to 1/16) countable
tPIL(4) RES Reset acceptable Us
tPIH(5) HS, Vs Display position tcyc
tPIL(5) controllable
Each active ed
HS, VS musthé more
Rise/fall tTHL HS 500 ns
time tTLH
Horizontal 16.23 kHz
pull-in range
Parameter Ratings Unit
Vop [V] min typ max
Resolution 451t05.5 4 bit
Absolute precision 45t05.5 +1/4 +1/2 LSB
Conversion time 1 bit conversion time 451t05.5 1.96 us
ig |=2tCYC
&
Reference current’|, (Regulate the ladder 45t05.5 1.0 2.0 mA
resistor)
451055 | Vss Voo \
45t055 1 HA
45t05.5 -1

No. 5584-13/19
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7. D/IA Converter Characteristics at Ta=+10°C to +40°C, V=0V

Parameter Symbol Pins Conditions Ratings Unit
Vop [V] max

Resolution NDA 45t055 bit
Absolute precision ETDA 7 bits mode (Note 4) 45t05.5 LSB
Settling time tSDA (Note 5) us
Analog input Vaout DAO to DAl Y,
voltage range
Output register RODA (Note 6) kQ

Note 4 :
Note 5 :

corresponding to the digital on the specific port is generated.
DA data = 80H

Note 6 :

Absol ute precision excepts quantizing error (+1/2 LSB).

Parameter Symbol Pins Ratings Unit
min typ max
Current drain Iobor(1) DVob, AVbp 21 32 mA
during basic
operation
(Note 7)
Current drain lopHALT(L) D 451t05.5 5 10 mA
in HALT mode ’
(Note 7)
(wﬁen oscillation stops)
ystem clock :
Internal RC oscillation
stops.
HALT mode 45t05.5 400 800 HA
FmCF = 0 MHz
(when oscillation stops)
FmLC =0 Hz
(when oscillation stops)
System clock :
Internal RC
‘ DVpp, AVbp ¢ HOLD mode 45t05.5 0.05 20 HA
 All oscillation stop.

Note 7 :

The cli ren yfgrt e output transistors and the pull-up MOS transistors are ignored.

No. 5584-14/19
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Oscillation type Supplier Oscillator C1 Cc2
12 MHz ceramic resonator Murata CSA12.0MTZ 33 pF | 33 pF
oscillation CST12.0MTW on chip
Kyocera KBR-12.0M 47 pF | 47 pF

* Both C1 and C2 must use K rank (£10%) and SL characteristics.

Table 1. Ceramic Resonator Oscillation Guaranteed Constants (Main clock)

Oscillation type L C3 Cc4
14.11 MHz LC oscillation 4.7 pH 33 pF 45 pF (Trimmer)
4.7 pH £10% 33 pF 33 pF
(Variable)

* See Figures 11 and 12 for the LC oscillation frequency characteristics.

Table 2. LC oscillation Guaranteed Constants (OSD clock)

(Notes)  Since the circuit pattern affects the oscillation frequency, pkage the
pins as possible with the shortest possible pattern length £

« If you use other oscillators herein, we provide no guarahitee for t

« Adjust the voltage of monitor point in Figure 10 to 1/2Vpp+1

circuit.

LCL L2

OSD clock
Figure 2 LC resonator oscillation

No. 5584-15/19
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VDD
VDD limit

Power supply

RES

Internal RC
resonator
oscillation

tmsCF

CF1, CF2

XT1, XT2

Operation mode Unfixed

HOLD release signal

Internal RC
resonator
oscillation

CF1, CF2

Reset execution mode

(Note) Set the values of Cres, Rres so that the
Cres reset timeis 200 ps or longer.

Figure 4 Reset Circuit

No. 5584-16/19
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<AC timing point >

SCKO N

SI0

SO0 50pF —

<Test load >

tPIH (5)

— 0.75VDD """

HS /- 0.25vop.._ '\
tTHL

VS -

tPIH (5)

more than +1tCYC

(b) In case of active high

Figure 7 Pulse Input Timing Condition - 2

LC86E4564
10 kQ

0 HS
HS o C536

Figure 8 Recommended Interface Circuit

No. 5584-17/19
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(Note) < Placethe parts connected FILT terminal asclosetothe FILT as

LC oscillation frequency [MHz] —

16

15

14

13

Monitor point

N

22 kQ

’ FI LT

2.2 WF 1000 pF

board.
- Vop=5.0V
L=4.7uH
c=C3=c4
Ta = 25°C L =4.5uH
L=4.7uH
L=4.9uH
L=5.1pH
/
L L | |
0 1 2 3 2 3 4 5

FILTIV] - | FILT [V] —

Figure 12 FILT-LC Oscillation Frequency (2)

No. 5584-18/19
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| :6r contained herein stipulate the performance,
y'the |ndependent state, and are not guarantees

: "‘ported without obtaining the export license from the authorltles
_ rdance W%’ﬁ the above law.

yotocopying and recording, or any information storage or retrieval system,
prior written permission of SANYO Electric Co., Ltd.

tion described or contained herein are subject to change without notice due to
provement, etc. When designing equipment, refer to the “Delivery Specification”
oduct that you intend to use.

B Inforriafi limcluding circuit diagrams and circuit parameters) herein is for example only ; it is not
guaranté%d.ﬁ)r 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 February, 1998. Specifications and information herein are subject to change without notice.
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