Ordering number: EN *5585

CMOS LS|
LC86P4564

SANYO One-time PROM built-in

8-bit Single Chip Microcontroller

Preliminary

Overview

The LC86P4564 is a CMOS 8-hit single chip microcontroller
with One-time PROM for the L C864500 series.

This microcontroller has the function and the pin assignment

identical to those of the LC864500 series mask ROM version,
and has the built-in 64K -byte PROM.
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Features

(D] Options switchable by PROM data

The functions of the trial pieces
(2) Internal PROM capacity

(3) Internal RAM capacity ; ‘
The LC86P4564 containg'a:65512: gfte PREM and a2§6‘fbyte RAM. Each size is the maximum capacity of the LC86P4564
mask-ROM series. : ’

RAM capacity
256 bytes
256 bytes
256 bytes
256 bytes

16384 bytes 256 bytes

12288 bytes 256 bytes

8192 bytes 256 bytes

: 45V to 55V
: 1.0 us to 366 ps

4)
©)

Operating terhp@r "'ufe

(6) : =30°C to +70°C

(7) The pin and the package compatible with the L C864500 series mask ROM version

(8) Applicable mask ROM version : LC864532/L C864528/L C864524/L C864520/L C864516/L C864512/L C864508
(9) Factory shipment : DIP52S

SANYO Electric Co.,Ltd. Semiconductor Bussiness Headquarters

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
53098HA (II) No. 5585-1/20




LC86P4564

Usage Notes
When using, take note of the followings.

(1) Differences between the LC86P4564 and the L C864500 series

i

ltem LC86P4564 LC864582/28/24/20/4.6/12/08
Operation after reset The option must be set internally within 3 ms i ek )
releasing after a high-level signal is applied to the reset

terminal. In this period options are switched
gradually, and after that, the program is
executed from O0H of the program counter.

Operating supply voltage 45V1to55V
range (Vbp)

Current drain under normal Refer to 'electrical characteristics' on the semi
operation

Port format of the LC86P4564 during the reset isidentical to that of th 2128/24/20/16/12/08
i ; 1o set ‘pﬁons. In thisway, all options

» | C86P4564 options

Option types Pins, circuits Contents of the option

Input/output specifications
of input/output ports

N-chanfief open-drain output

. CM@S dutput *1
. P_;pﬂ:? p MOS transistor provided

Pufl-up MOS transistor not provided *2

nput : Programmable pull-up MOS transistor
Output : N-channel open drain

. Input  : Programmable pull-up MOS transistor
Output : CMOS

Pull-up MOS transistor of
input port.

. Pull-up MOS transistor not provided.
. Pull-up MOS transistor provided.

*1) Specified in bit units
*2) When the "CMOS gt tput” is
channel open-draifi ot

7 output férmat, the pull-up MOS transistor will be provided, and when the "n-
€d:the pul ‘us MOS transistor will not be provided.

(2) Option setting progr
The option.dafais witten wi

: 1 the optig g)ecifyi ng program "SU8B6K.EXE". The option datais linked to the program area by
the linkage Joader "L'&86K .E
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LC86P4564

(3) ROM space

The LC86P4564 and L C864500 series use 256 bytes addressed on OFFO0H to OFFFFH in the program memory as the option
specified data area. The program memory capacity of the series is 65280 bytes addressed on 0000H to OFEFFH. Note that the
capacity of the LC86P4564 user-available PROM is 32768 bytes addressed on 0000H to 7FFFH, because the maximum ROM

capacity of the LC864500 series ROM version is 32 K byte.

13FFFFH Character Character Character Character
Generator ROM Generator ROM| | Generator ROM Generator ROM
OFFFFH
OFFOOH Option Specified Option Specified Option Specified Option Specified
OFEFFH | &€ 256 bytes area 256 bytes area 256 bytes area 256 bytes
ODFFFH
OBFFFH
O07FFFH
06FFFH |
O5FFFH | L
04FFFH | ] T
O3FFFH ] M
02FFFH | N B
01FFFH
P Program Space
fogram Space d a Program Space Program Space
0000H 32K bytes 28K bytes 24K bytes 12K bytes 8K bytes
LC864532 LC864528 L€864524 LC864512 LC864508

No. 5585-3/20
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How to Use

(1) Create aprogramming data for LC86P4564
Programming data for PROM of the L C86P4564 is required.
Debugged evaluation file (EVA file) must be converted to an INTEL-HEX formatted file (HEX file}.with file converter
program EVA2HEX.EXE. The HEX fileis used as the programming data for the L C86P4564.

(2) How to program for the PROM

* Recommended EPROM programmers are as shown in the table below.

Manufacturer EPROM programmer
Advantest R4945, R4944
Andou AF-9704

AVAL PKW-1100, PKW-3000
Minato electronics MODEL1890A

he storage area addressed "0
F' at programming.

g ] FBr Wi ti g,
to 13FFFH" requires to be selected for address setting and the jumper (DA S _be set_tow.@F

(3) How to use the data security function
"Data security” is the function to prevent the EPROM
The following is the process in order to execute the data'security.

1. Setthejumper of attachment 'ON'. &5 e ;
2. Program again. The EPROM programmer i ication means normal activity of the data
security. It does not mean atrouble of the

Notes .
« Data security is not executed when the'dafa of all ad ave 'F Sequence 2 above.
¥ seguential operation "BLANK=>PROGRAM=>VERIFY" at

Data security OFF

W86EP4564D
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Pin Assignment

DIP52S

_/

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

P14

P15

P16

P17/ PVWM
DVSS

CF1

CF2

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

© 0o ~NO O WN P

0 i e S S S S e S S S S e S S S S e

T 7 7 O 7 O 7 I

Top view
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System Block Diagram

Interrupt control ‘=

'

Standby control <&

Y

CF p
Ot— 8
o ®©
RC | 2o
O c
LC g’
C—
| . .
. Bus interfac B fegister
SI00 g P C register
Timer O ALD
Timer 1
ADC PSW
INTOto 3
Noise rejection filter RAR
PWM RAM
Stack pointer

Port 0

Watchdog timer
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Pin Description

Pin Description Table

Pin name | Pin No. | I/O Function description Option #w,_ PROM mode
DVSS 9 — | Negative power supply for digital circuit
CF1 10 I | Input for ceramic oscillator
CF2 11 O | Output for ceramic oscillator
DVDD 12 — | Positive power supply for digital circuit
RES 17 | | Reset
LC1 18 | | LC oscillation circuit input
LC2 19 O | LC oscillation circuit output
FILT 20 O | Filter for PLL
AVDD 21 — | Positive power supply for analog circuit
AVSS 22 — | Negative power supply for analog circuit
DAO 23 1/0 | DAO output/General purpose /O port
DAl 24 1/0 | DAL output/General purpose I/O port
Vs 25 || Vertical synchronization signal input.~
HS 26 | | Horizontal synchronization signal iﬁpﬂt
R 27 o} A4 (*1)
G 28 o A5 (*1)
B 29 o} A6 (*1)
BL 30 O | Fast blanking control sigral A7 (*1)
TV image signal or @S imagé'si
selecting e
PWMO (311040 | O | PWMO to PWMY6utput PWM 0 to PWM 8 :
to PWM9 15V withsta A8 to A16 (*1)
PWM 9 : fixed to "L"
Port0 Pull-up resistor
P00 to PO7 |45 to 52 provided/not provided
Output Format
CMOS/Nch-OD
Portl DO to D7 (*2)
Output Format
P10 to P17 .
CMOS/Nch-OD
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LC86P4564

Terminal No. 110 Function description Option PROM mode
Port7 4-bit input port Pull-up resistor P70 : VPP (*3)
P70 41 1/0 | Other function provided/ P71 : DASEC (*4)
P71to P73|42t044 | | P70| INTO input/HOLD release input/ not provided P72 OE (*5)
n-ch transistor output for watchdog timer{| (in bit units) PY% ‘C_(*G)

P71| INT1 input/HOLD release input
P72 INT2 input/timer O event input
P73| INT3 input (noise rejection filter
attached input/timer 0 event input
Interrupt receiver format vector address

Rise Fall Rise/Fall H level
INTO | enable enable disable enable
INT1 | enable enable disable enable

INT2 | enable enable enable disal;lé .

INT3 | enable enable enable

Port9 4-bit input port

AO 16 A3 (*1)

P90 to P93 | 13 to 16 | Other function

A/D converter input port (4 lines)

*1
*2
*3
*4
*5
*6

* Port states during reset

An - Addressinput

Datal/O

Power for programming

Memory select input/output for data security
Output enable input

Chip enable input

All of port options except the pull-up resistor,
When the “CM OS output” |s selected for port 0as ari

provided.

Terminal 1/0

Port 0

Port 1 fite puII u esistor OFF

Port 7 *p’iitll up resistor provided

* AVDD and AV SSare th
terminals for the digi

v »-\"

upply tepmi fials for the anal og operation block. DV DD and DV SS are the power supply
block. sCennect as shown in the following figure to reduce the mutual noise influence.

LSI

ZZ}Z % DVDD

d DVSS

7J77 ZZ}Z :[: AVDD

o . AVSS

No. 5585-8/20
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Specifications

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

Parameter Symbol Pins Conditions Unit
Supply voltage Vppmax | DVDD, AVDD DVDD = AVDD
Input voltage V(1) e P71,72,73
e 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- | Ppeak lopn (1) | Ports 0, 1 « Pull-up MOS transistor mA
level output output
output | current * At each pi
current lopr(2) | Ports 0,1 . CMOSgﬁEaﬁt
DAO, 1 « At each pin
lori(3) | R, G, B, BL
Total Sloan (1) Port 1
output | 5w (2) | Porto -10
current
Sloan(3) | R, G, B, BL _15
Low- | Peak lopL (1) | Ports 0,1 DAO, 20
level output lopL (2) . 30
output current
current lop (3) 5
Total SloaL (1) 40
output Sloa (2) 20
current
Y loaL (3) 15
S loaL (45 ' The'total of all pins 30
Allowable power 4 -30to +70°C 430 | mw
dissipation
Operating -30 +70 °C
temperature
range
Storage —-55 +150
temperatur
range
; e applied to both DVSS and AVSS. Vss=DVSS=AVSS
Mtist be gpplied to both DVDD and AVDD. Vpp=DVDD=AVDD
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2. Allowable Operating Range at Ta=-30°C to +70°C, Vgss=0V

Parameter Symbol Pins Conditions Ratings Unit
Vop[V] min | typ max
Operating supply Vob DvDD, AVDD 0.98 us <tCYC
voltage range tCYC<1.02 us
Hold voltage VHp DVDD, AVDD RAMs and the
registers held at
HOLD mode.
High-level input ViH(1) Port 0 (Schmitt) Output disable
voltage Vin(2) « Port 1 (Schmitt) Output disable
- P72,73
* HS, VS
ViH(3) * P70 Output n-channel
port input / interrupt | transistor OFF
P71
* RES (Schmitt)
ViH(4) P70 Watchdog timer | Output n-channel
input transistoF' QFF
ViH(5) Port9 DAO, 1 Vob
port input
Low-level input Vi(1) Port 0 (Schmitt) 0.2Vop
voltage ViL@) | sPort1  (Schmit) Vss 0.25Vo
P72, 73
* HS, VS
* Port 9
ViL(3) Vss 0.25Vop
ViL(4) 45t05.5 Vss 0.6Vop
45t05.5 Vss 0.3Vop
Operation ) 451t05.5 0.98 1 1.02 us
cycle time “No OSD function 451055 0.98 30
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Parameter Symbol Pin Conditions Ratings Unit
Voo [V] min typ max
Oscillation FmCF CF1, CF2 12 MHz 45t05.5 11.76 12 12.24 MHz
frequency range (ceramic resonator oscillation)
(Note 1) Refer to Figure 1
FmLC LC1, LC2 14.11 MHz (LC oscillation) 45t05.5

Refer to Figure 2

FmRC RC oscillation 45t05.5
Oscillation tmsCF | CF1, CF2 12 MHz 45t05
stable time (ceramic resonator oscillation)
period (Note 2) Refer to Figure 3

(Note 1) Refer to Table 1 and Table 2 for the oscillation constant.
(Note 2) The oscillation stable time is a period necessary for the oscillation to
mode released and the main-clock oscillation stop instruction rel eased
Refer to the Figure 3 for details.

ied, the HOLD
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3. Electrical Characteristics at Ta=-30°Ct0+70°C, V=0V

Parameter Symbol Pins Conditions Ratings Unit
Voo [V] typ max
Input high- (1) e Port1 DAO, 1 « Output disable 45t05.5 1 HA
level current « Port 0 without pull-up « Pull-up MOS transis-
MOS transistor tor OFF
* Vin= VoD
(including the off-
leakage current of
the output transistor)
n(2) * Port 7 without pull-up | vy = Vbbb
MOS transistor
e Port 9
*RES _
* HS, VS
Input low- (1) *Portl DAO, 1 » Output disable
level current  Port 0 without pull-up * Pull-up MOS t i
MOS transistor ’
h(2) « Port 7 without pull-up
MOS transistor
* Port9
hL(3)
Output high- Vor(1) 451055 Vpp-1 \Y
level voltage
VoH(2) 0. 451t05.5 | Vbo—0.5
Output low- Vou(1) 10 m/ 451055 1.5
level volt £
evetvotage | o) oL= 1.6 A 451055 0.4
The totdl current of
oits 0, 1 is not
| 451055 0.4
The current of any pin
is 3 mA or less.
loL=1mA 4.51t05.5 0.4
Pull-up MOS Vor = 0.9 Vop 451055 13 38| 80 kQ
transistor
resistance
Vour=13.5V 45t05.5 5 pHA
Output disable 451t05.5 0.1Vop \%
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Parameter Symbol Pins Conditions Ratings Unit
Voo [V] min typ max
Pin capacitance CP All pins « f=1MHz 45t05.5 10 pF

« Unmeasured input pins
are set to Vss level.
*Ta=25°C

4. Serial Input/Output Characteristics at Ta=-30°C to +70°C, V

Parameter Symbol Pins Conditions
Cycle tCKCY(1) | * SCKO Refer to Figure 5 tCYC
=
S | Low-level tCKL(1) | SCLKO
© | pulse width
3
| £ High-level tCKH(1)
S pulse width
© F
s |  |Cycle tCKCY(2) | »SCKO * Use a puliFup
— [} . & ;, -
8 | S [Low-level {CKL(2) | *SCLKO resisor{1 kQ) 1/2tCKCY
5 | pulse width wher '
3 ;
3 |High-level tCKH(2) f 1/2tCKCY
pulse width
& | Data set-up time tICK SI0 0.1 ps
2
€ | Dataholdtime | tCKI 451055 | 01
&
Output delay time | tCKO(1) 451t05.5 7112tCYC Hs
(External +0.2
5 | serial clock)
Qo
3 )
= | Output delay time | tCKO(2 * Synchrgnized with | 4 51555 1/3tCYC
% (Internal ‘h?‘“f;’%‘*“”g edge of +0.2
serial clock) SQKO )
# Refer to Figure 5
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5. Pulse Input Conditions at Ta=-30°C to +70°C, Vss=0V

Parameter Symbol Pins Conditions Ratings Unit
Vop [V] min_ | ..fyp max
High/low level | tPIH(1) « INTO, INT1 * Interrupt factor flag settable. 45t055 tCYC
pulse width tPIL(1) * INT2/TOIN * Timer and counter 0
pulse-countable.
tPIH(2) INT3/TOIN « Interrupt factor flag settable.
tPIL(2) (The noise rejection | «Timer and counter O
filter time constant pulse-countable.
is 1/1)
tPIH(3) INT3/TOIN « Interrupt factor flag settable.
tPIL(3) (The noise rejection | «Timer and counter O
filter time constant pulse-countable.
is 1/16)
tPIL(4) RES Reset acceptable ps
tPIH(S) | HS, VS Display position carybe tCYC
tPIL(5) controlled
Each active edge 6f HS
VS must be sétdpart
more than JAGYC.
Refer to Figtire 7
Rise/fall time tTHL ! 500 ns
tTLH
Horizontal FH 15.23| 15.73| 16.23 kHz
pull-in range
Parameter Ratings Unit
Voo [V] min typ max
Resolution 45t05.5 4 bit
Absolute precision 45t05.5 +1/4 +1/2 LSB
Conversion time 1 bit conversiontime = | 4510 5.5 1.96 us
2tCYC
Reference Gtireé (Regulate the ladder 451055 1.0 2.0 mA
’ resistor)
45t05.5 Vss Vpp \
Vain= Vop 45t05.5 1 [.lA
VaIN = Vss 4.51t05.5 -1
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7. D/IA Converter Characteristics at Ta=-30°C to +70°C, Vss=0V

Parameter Symbol Pins Conditions Ratings Unit

Voo [V] min ;,

max

Resolution NDA 45t055 bit
Absolute precision ETDA 7 bits mode (Note 4) 451t05.5 LSB
Settling time tSDA (Note 5)

Analog input Vaout DAO to DA1

voltage range

Output resistor RODA (Note 6)

Note4: The+1/2-LSB quantization error is not included. (No load.)
Note5: Settling time refersto the time from when the D/A conversion instruetio

corresponding to the digital voltage on the specific port is generatet
Note 6 : D/A data= 80H

the&nal og voltage output

8. Current Drain Characteristics at Ta=-30°C to wa(‘)"Cﬁ,;

Parameter Symbol Pins Ratings Unit
min typ max
Current drain during|  Ippop(1) DVDD, AVDD 21 32 mA
basic operation
(Note 7)
Current drain in IopHALT(L) 45t05.5 5 10 mA
HALT mode i
(Note 7) ‘ whe# géramic
o;éikéftion
FrplC = 0 Hz
(when oscillation stops)
# System clock :
12 MHz
* Internal RC
when oscillation stops.
DVPDi AVDD| * HALT mode 45t05.5 400 800 HA
* FMCF = 0 MHz
(when oscillation stops)
e FmMLC =0 Hz
(when oscillation stops)
« System clock :
Internal RC
DVDD, AVDD| * HOLD mode 45t05.5 0.05 20 HA
« All oscillation stops.
(Note 7)

Note7: The current fito the output transistors and the pull-up MOS transistors are ignored.
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Oscillation type Manufacturer Oscillator C1 Cc2
12 MHz ceramic resonator Murata CSA12.0MTZz 33 pF 33 pF
oscillation CST12.0MTW on chip
Kyocera KBR-12.0M 47 pF | 47 pF 7

* Both C1 and C2 must use an K rank (x10%) and an SL characteristics.

Table 1 Ceramic Resonator Oscillation Guaranteed Constant (main-clock)

Oscillation type L C3
14.11 MHz LC oscillation 4.7 uH 33 pF
4.7 uH +10% 33 pH
(Variable)

* See Figures 11 and 12.
Table 2

(Notes) « Sincethe circuit pattern affects the oscillation frequency,
pins as possible with the shortest possible pattern length

PLL circuit.

LC Oscillation Guaranteed Constant (OSD clock)

Figure 2 LC Oscillation

LC2

s close to the oscillation
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Power supply

RES

Internal RC
oscillation

CF1, CF2

XT1, XT2

Operation mode

HOLD release signal

Internal RC
resonator
oscillation

CF1, CF2

Vop
Voo lower limit

Instruction execution

OLD sélease signal and oscillation stable time.>

Figure 3 Oscillation Stable Time

Vbb
RREs

(Note) Set the values of Cres, Rres so that
CREs the reset time is 200 pis or longer.

Figure 4 Reset Circuit
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<AC timing point >

SCKO N\

SI0

SO0
SBO

<Test load >

tPIH (5)

— — 0.75VDD "7 7°

HS HS /- 0.25vop.._ |\
tTHL

VS VS

Vs A tPH(5)

S than +1tCYC — (—— more than +1tCYC

(b) In case of active high

Figure 7 Pulse Input Timing Condition - 2

LC86P4564
10 kQ

0 HS
HS o C536

Figure 8 Recommended Interface Circuit
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Monitor point

N

22kQ

FI LT

2.2puF 1000pF

Figure 10 FILT Recommended Circuit

(Note) s Place the parts connected FILT terminal as close to the FILT as posgl

the board.
1 16 \L/D=D4=.7?i£v
—_ C=C3=C4
N Ta = 25°C L=45uH
= L =4.7uH
? 15 L = 4.9uH
% L=5.1pH
o
o
§ M
k=
T
(=]
o 13
|
| | 1 1
0 1 2 3 1 2 3 4 5
FILT [V] - FILT [V] -
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¢ specifications that can handle
Aife-support systems, aircraft’s

parameters) listed in prod
herein.

W Specifications of any a;\ all SA
characteristics, and functlons oi,-

ptoms anéi sfates that cannot be evaluated in an independent device,
ate and test«dewces mounted in the customer’s products or equipment.

s or evems ‘cannot occur. Such measures include but are not limited to protective
h ci for safe desngn redundant deS|gn and structural deS|gn

pro uct/techrﬂ) gy improvement, etc. When designing equipment, refer to the “Delivery Specification”
.. for.the SAN’YO product that you intend to use.

| Inf@rm on (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 May, 1998. Specifications and information herein are subject to change without notice.
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