Ordering number: EN *5648

CMOS LSI

LC86E4448

SA////WYO UVEPROM built-in 8- b|t Single Chip

rocontroller

Preliminary

Overview

The LC86E4448 is a CMOS 8-bit single chip microcontroller unit: mm
with UVEPROM for the LC864400 series.

This microcontroller has the function and pin description of 3162-DIC6?
the LC864400 series mask ROM version, and the 48K -byte
EPROM. The program datais rewritable. It is suitable for
developing programs.
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Features SANYO : DIC64S

(1) Option switching by EPROM data

@
®

Internal EPROM capacity

Internal RAM capamty

RAM capacity

384 bytes

384 bytes

384 bytes

7 36864 bytes 384 bytes
32768 bytes 384 bytes
28672 bytes 384 bytes
24576 bytes 384 bytes
20480 bytes 384 bytes

145V to 55V
:0.99 us to 366 us
(6) Operating remﬁerq:dre : +10°C to +40°C
(7) Thepin compaﬁblewnh the LC864400 series mask ROM devices
(8) Applicable mask ROM version : L C864448/L C864444/1 C864440/L C864436/L C864432
L C864428/L C864424/1.C864420
(9) Factory shipment : DIC64S

(5) | nstrtjctton"cycl etimg’

SANYO Electric Co.,Ltd. Semiconductor Bussiness Headquarters

TOKYO OFFICE Tokyo Bldg., 1-10, 1 Chome, Ueno, Taito-ku, TOKYO, 110-8534 JAPAN
22898HA (11) No. 5648-1/20




LC86E4448

Usage Notes

At using, take notice of the followings.

(1) A point of difference the LC86E4448 and the L C864400 series

@)

Item

LC86E4448

Operation after reset
releasing

The option is specified by degrees until 3 ms
after going to 'H' level to the reset to the

reset terminal. The program is executed from
00H of the program counter.

Operating supply
voltage range (Vbp)

45V to 55V

Operating temperature
range (Topr)

+10 to +40°C

Power dissipation

All options of the LC864400 series can be specified.

Option

The option data is written with the option specifying progs
linkage loader "L 86K.EXE".
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LC86E4448

(3) ROM space
The LC86E4448 and L C864400 series use the program memory area of 256 bytes from FFOOH to FFFFH to select the options.
The program memory capacity of the seriesis 49152 bytes addressed on 0000H to BFFFH.

13FFFFH Character Character Character Character

generator ROM generator ROM generator ROM generator ROM
OFFFFH Option specified Option specified Option specified Option specified
OFFOOH | area 256 bytes area 256 hytes area 256 bytes area 256 hytes
OFEFFH
OBFFFH
OAFFFH |
09FFFH |
08FFFH |
O7FFFH |
06FFFH |

Program area Program area Program area Program area
48K bytes 44K bytes 40K bytes 26K bytes
0000H .
LC864448 LC864444 LC86444 LC864428
13FFFFH Character Character

generator ROM generator ROM

OFFFFH Option specified Option specified
area 256 bytes area 256 bytes

OFFOOH byt
OFEFFH
05FFFH
04FFFH |
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Writing to EPROM

(1) Preparation
A complete evaluation (EVA) file must be converted to an INTEL-HEX formatted (HEX) file for program to the L C86E4448.
An EVA2HEX.EXE can convert an EVA fileto aHEX file.
Program the file that converted by the EVA2HEX to the L C86E4448.

(2) How to write datato EPROM
The LC86E4448 can be programmed by the EPROM programmer with attachment ; W86E
« Recommended EPROM programmer

Supplier EPROM programmer

Advantest R4945, R4944, R4943
Andou AF-9704
AVAL PKW-1100, PKW-30

Minato Electronics

e "27010 (Vp-p = 12.5V) Intel high-speed programming" mode sho fd be u Sbress must:be set to "0 to 13FFFH"

and ajumper (DASEC) must be set to 'OFF' at programming.

(3) How to use the data security function A
"Data security” is the function to prevent the EPROM datafrém bei

The following is the process in order to execute the dat ity. ™

1. Set the jumper of attachment 'ON'.

2. Program again. The the EPROM programmer will“display s . “i¥idi cation means normal activity of data
security. It does not trouble the EPROM prag aﬁwmer:

Notes
+ Data security is not executed when the data S
+ Data security cannot be executed by prograpiry t ion fBLANK=>PROGRAM=>VERIFY" at procedure 2

above. Rk

Data security OFF

Jumper

WB86EP4448D
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Pin Assignment

P10/ SO0
P11/ SI 0/ SBO
P12/ SCKO
P13

P14

P15

P16

P17/ PYM

XT1

DvDD
P90/ ANO
P91/ AN1
P92/ AN2
P93/ AN3
P94/ ANA
P95/ AN5
P96/ AN6
P97/ AN7

S e e e e e e S e e e e e Y e Y O

© 0O ~NOO O~ WDN P

PR RRPRRRERPR
0 ~NOUIDAWNREO

N [y I [ ) I [ [y I B N [

L1 O O O OO0 OO0 od

23/ | NT3) TOI N
P72/ FNT2/ TOI N
P73 F'NT1

Top view
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System Block Diagram

Interrupt control |-

Standby -t

-

o—m .. =
Xtal 5
o
RC | = -
oo
(@) c
O—p )
Ot cF o
Base timer
SI00
Timer 0
Timer 1
ADC
RAR
INTO to INT3
Noise rejection filter
RAM
PWM
Stack
Data slicer
Port 0

Watch dog timer

No. 5648-6/20



LC86E4448

Pin Description

« Port option can be specified by bit units.
e At port O, 'Pull-up resistor provided' when specifying CM OS output.
'Pull-up resistor not provided' when specifying N-ch open drain output.

« At port 1 and 2, 'Programmable pull-up resistor provided' when specifying either CMOS or N-ch opk 7

Pin Description Table

P00 to PO7

Pin name Pin No. 1/0 Function description
DVSS 11 - Negative power supply for digital circuit
XT1 9 | Input pin for the crystal oscillation
XT2 10 (0] Output pin for the crystal oscillation
CF1 12 | Input terminal for ceramic resonator
CF2 13 o Output terminal for ceramic resonator
DVvDD 14 - Positive power supply for digital circuit
RES 23 I | Reset terminal
LC1 24 | LC oscillation circuit input terminal
LC2 25 O LC oscillation circuit output termig;ié
FILT 26 O | Filter terminal for PLL "
AVDD 27 - Positive power supply for ap g circy
AVSS 28 - Negative power supply f\gr_ﬁﬁalog ci
CVIN 29 | Video signal input terﬁ‘ipﬁi
VS 30 | Vertical synchroni;é{igh sign
HS 31
| 32
R 33
G 34 A5 (*1)
B 35 A6 (*1)
BL 36 A7 (*1)
PWMO 37to 46 PWMOto 8:
to PWM9 A8 to A16 (*1)
PWM 9 : "L" fixed
Port 0 Pull-up resistor

Provided/not provided
(in bit units)

Output Format
CMOS/Nch-OD
(in bit units)

SI100 data output

P11 | SIOO0 data input /bus input/output
P12 | SIOO clock input/output
P17 | Timer 1 (PWM) output

Output Format

CMOS/Nch-OD
(in bit units)

DO to D7 (*2)

Port 2

&

P20 to P25

51 t0'56

110

6-bit Input/output port

Input/output can be specified in bit units.

Output Format

CMOS/Nch-OD
(in bit units)

No. 5648-7/20
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Pin name Pin No. 1/0 Function description Option PROM mode
Port 7 4-bit input port Pull-up resistor P70 : VPP (*3)

P70 a7 I/O | Other function provided/ P71 : DASEC (*4)

P71 to P73 48 to 50 | P70 | INTO input/HOLD release input/ not provided
Nch-transistor output for watchdog timer || (in bit units)
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

Interrupt receiver format vector address

Rise Fall Rise/Fall
INTO | enable enable disable
INT1 | enable enable disable
INT2 | enable enable

INT3 | enable enable

P90 to P93 :
A0 to A3 (*1)

Port 9 8-bit input port

P90 to P97 15 to 22 | Other function
A/D converter input port (8 lineg)

*1 An - Addressinput
*2 Datal/O

*3 Power for programming
*4  Memory select input/output for data security
*5  OQutput Enable input
*6 Chip Enableinput

 Port status during reset

A

Terminal I/0 puII-upj;,mfi{ion
Port 0 Input Pull-up résiStor OFF, | eds

Port 1,2 Input Progranfmable;

Port 7 Input .

*AVDD and AVSS are the pi wer suppl’ mi nalsfor the’
terminals for the digital opération bl Hect themyt

og operation block. DVDD and DV SS are the power supply
& the following figure to reduce the mutual noise influence.

LSl

L DVDD
’ 3 T DVSS

ZZ}Z L AVDD
T AVSS

No. 5648-8/20
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Specifications

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

Parameter Symbol Pins Conditions Unit
Supply voltage Voo max | DVDD, AVDD DVDD = AVDD
Input voltage Vi(1) e P 71,72,73
*Port9
+RES, HS, VS, CVIN
Output voltage Vo(1) R, G, B,BL, |, FILT
Vo(2) PWMO to PWM9
Input/output Vio(1) Ports 0, 1, 2, P70
voltage
High- Peak lopH(1) Ports 0, 1, 2 * Pull-up MOS ;" . mA
level output transistor optpit
output current « At each pi
current lorn(2) | Ports 0, 1, 2
lopH(3) R, G, B, BL, |
Total Yloan(l) | Portl
output = 1 5 10,(2) | Ports 0, 2
current
Yloan(3) | R, G, B, BL, |
Low- Peak lopL(1) Ports 0, 1,2
level output lopL(2) 30
output current
current lopL(3) 5
Total S loac(1) 40
output Y loaL(2) The gt“a"f of all pins 40
current =
> loa(3) lie fotal of all pins 15
“THe total of all pins 30
Maximum power Ta =+10to +40°C 720 mw
dissipation
Operating +10 +40 °C
temperature range ;*
Storage -55 +150
temperature rafgé

Vss= DVSS=AVSS
Voo =DVDD=AVDD

No. 5648-9/20
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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 supply Vop(1) DvDD, AVDD 0.97 us <tCYC
voltage range <1.02 ps
Vop(2) 0.97 us<tCYC
<400 ps
Hold voltage VHD DVDD, AVDD RAMs and the
registers hold data
at HOLD mode.
Input high-level ViH(1) Port 0 (Schmitt) Output disable
voltage Viu(2) | +Ports 1,2 (Schmitt) | Output disable
+P72,73
* HS, VS
ViH(3) * P70 Output N-chan
port input / interrupt | transistor OF,
« P71
* RES (Schmitt)
ViH(4) P70 Vbb
Watchdog timer input
ViH(5) Port 9 ¥4 0.7Vbp Vbb
port input
Input low-level ViL(1) Port 0 (Schmitt,)\":k_ i Vss 0.2Vpp
voltage ViL(2) -Ports 1,2 (Schiit) Vss 0.25Vop
«P72,73
*HS, VS
* Port 9
45t05.5 Vss 0.25Vpbp
45t05.5 Vss 0.6Vop
45t05.5 Vss 0.3Vop
CVn input 5.0 1Vp-p| 1Vp-p 1Vp-p | Vp-p
amplitude -3dB +3dB
Operation OSD function 45t05.5 0.97 1 1.02 us
cycle time Except OSD function | 4.5 to 5.5 0.97 400

* \/p-p : Peak; '

No. 5648-10/20



LC86E4448

Parameter Symbol Pins Conditions Ratings Unit
Voo [V] min typ max
Oscillation FmCF(1) | CF1, CF2 12 MHz (ceramic 45t055 |11.76 12 12.24 MHz
frequency range resonator oscillation)
(Note 1) Refer to Figure 1.
FmCF(2) 12.08 MHz (ceramic 451t05.5
resonator oscillation)
Refer to Figure 1.
FmLC LC1, LC2 14.11 MHz
(LC oscillation)
Refer to Figure 2.
FmRC RC oscillation
FsXtal XT1, XT2 32.768 kHz (crystal kHz
resonator oscillation)
Refer to Figure 3.  :
Oscillation stable tmsCF(1) | CF1, CF2 12 MHz (ceramic, ms
time period resonator oscill
(Note 2) Refer to Figuge .
tmsCF(2)
tss Xtal XT1, XT2 S

No. 5648-11/20
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3. Electrical Characteristics at Ta=+10°C to +40°C, V=0V

e Port 7

Parameter Symbol Pins Conditions Ratings Unit
Voo [V] min | s, typ max
Input high current k(1) *Ports 1, 2 « Output disable 45t05.5 1 HA
« Port 0 without * Pull-up MOS
pull-up MOS transistor OFF
transistor * Vin= Vbop
(including the off-leak
current of the output
transistor)
lin(2) « Port 7 without ViN = Vbp
pull-up MOS
transistor
e Port 9
*RES
*HS, VS
Input low current (1) *Ports 1, 2
« Port 0 without
pull-up MOS
transistor
Ii(2) « Port 7 without
pull-up MOS
transistor
e Port 9
@) |*RES -1
Output high 45t055 | Vpp-1 \
voltage
451t05.5 |Vpbp-0.5
Output low 451t05.5 15
voltage 451055 0.4
40 mA or less.
*loL=3.0 mA 45t055 0.4
« The current of
any unmesured
pin is 3 mA or less.
lo. =1 mA 45t05.5 0.4
Von = 0.9 Vbp 45t05.5 13 38 80 kQ
Vour =135V 45t05.5 5 HA
*Ports 0, 1, 2 Output disable 45t05.5 0.1Vop \%
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Parameter Symbol Pins Conditions Ratings Unit
Voo [V] min typ max
Input clamp Vcimp CVIN 5.0 2.3 25 2.7 \%
voltage
Pin capacitance CP All pins o f=1MHz 451t05.5
* Unmeasured
input pins

are set to
Vss level.
*Ta=25°C

Parameter Symbol Ratings Unit
typ max
Cycle | tCKCY(1) |+ SCKO tcYC
Low- tCKL(1) | » SCLKO
~ | level
S ulse
o p'
= | width
Q.
£ | High- tCKH(1)
level
é pulse
© width
©
5 Cycle tCKCY(2) 45t05.5 2
n
Low- tCKL(2) 1/2tCKCY
S | level
o
S | pulse
5 | width
g
3 | High- 1/2tCKCY
level
pulse
width
5 Data set-up « Data set-up to 45t05.5 | 0.1 us
_g— time SCKO rising
@ Data hold « Data hold from 0.1
@ | time SCKO rising
. * Refer to Figure 6.
Outptit;delay » Use a pull-up 451055 7/12tCYC
tigt resistor (1 kQ) +0.2
= |4 when open drain
= output
oF
—é * Data set-up to 45t055 1/3tCYC
g" SCKO falling +0.2
« Data hold from
SCKO falling
» Refer to Figure 6.
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5. Pulse Input Conditions at Ta=+10°C to +40°C, Vss=0V

Parameter Symbol Pins Conditions Ratings Unit
Voo [V] min | .. typ max
High/low-level tPIH(1) * INTO,INT1 « Interrupt acceptable | 4.5t05.5 tCYC
pulse width tPIL(1) * INT2/TOIN « Timer/counter
0 pulse countable
tPIH(2) INT3/TOIN « Interrupt acceptable
tPIL(2) (The noise rejection « Timer/counter
clock is set to 1/1) 0 pulse countable
tPIH(3) INT3/TOIN « Interrupt acceptable
tPIL(3) (The noise rejection « Timer/counter
clock is set to 1/16) 0 pulse countable
tPIL(4) RES Reset acceptable us
tPIH(5) H_S V_S Display position tCYC
tPIL(5) controllable
Each active edg
HS, VS must'hé more
than 1tC\§é
Rise/fall time tTHL HS 500 ns
tTLH
Horizontal FH HS h& monitor poirits; 16.23 kHz
pull-in range figurg; 1/2
Parameter Ratings Unit
Vob [V] min typ max
Resolution 45t05.5 5 bit
Absolute precision 451t05.5 +1/4 +3/4 LSB
Conversion time 1 bit conversion 45t05.5 2 us
time = 2tCYC
Reference current (Regulate the 451t05.5 1.0 2.0 mA
ladder resistor)
Analog input 4.51t05.5 Vss Vbbp \Y
voltage rangg
Analog poit jhput Va = Voo 451055 1| pA
45t05.5 -1
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7. Current Drain Characteristics at Ta=+10°C to +40°C, V=0V

Parameter

Symbol

Pins

Conditions

Ratings

Voo [V]

min

max

Unit

Current drain
during basic
operation

(Note 4)

Ibpor(1)

Ibbor(2)

DvDD,
AVDD

e FMCF = 12 MHz or
FmCF =12.08 MHz
when ceramic resonator
oscillation

* FsXtal = 32.768 kHz
when crystal oscillation

e FMLC = 14.11 MHz
when LC oscillation

« System clock :

CF oscillation
« Internal RC oscillation stop:

451t05.5

* FMCF =0 Hz
(when oscillation stops)
*FmMLC =0 Hz
(when oscillation stops)
* FsXtal = 32.768 K

16

Current drain in
halt mode
(Note 4)

IobHALT(1)

DvDD,
AVDD

10

mA

(wh;eﬁb scillation stops)
« Fpil€ = 0 Hz

£uen oscillation stops)
* PFsXtal = 32.768 kHz

# when crystal oscillation
« System clock :

Internal RC

45105.5

400

1600

* FMCF =0 Hz
(when oscillation stops)
*FmMLC =0 Hz
(when oscillation stops)
* FsXtal = 32.768 kHz
when crystal oscillation
« System clock :
LC oscillation
« Internal RC oscillation stops

451t05.5

25

100

HA

Current drain in
hold mode
(Note 4)

", |[BDHOLD

AVDD

« HOLD mode
« All oscillation stop

451t05.5

0.05

30

HA

(Note4) The currentsinto the output transistors and the pull-up MOS transistors are ignored.
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Oscillation type Supplier Oscillator C1 C2
12 MHz ceramic resonator Murata CSA12.0MTZ 33 pF 33 pF
oscillation CST12.0MTW on chip
Kyocera KBR-12.0M 33 pF
12 MHz ceramic resonator Murata CSA12.0MTZ021 33 pF
oscillation CST12.0MTWO021 on chip
Kyocera KBR-12.08M 33 pF |

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

Table 1. Ceramic Resonator Oscillation Guaranteed Constant (main-cloc

Oscillation type L C3
14.11MHz LC oscillation 4.7 pH 33 pF

4.7 uH+10% 33 pF
(Variable)

* See Figures 12 and 13.

Table 2. LC Oscillation Guaranteed Constant (OSD clq{i\ )

Oscillation type Supplier
32.768 MHz crystal Seiko Epson
oscillation

Table 3. Crystal Oscillation Guarantegd Con.

(Notes)  Since the circuit pattern affects the SCF
as possible with the shortést’ possibl]
+ If you use other oscill gtors her
« Adjust the voltage onitor i
circuit.

provige no guarantee for the characteristics.
RFigure 11 t6 1/2Vpp+10% by the L C oscillation constant 'L' or 'C' to lock the PLL

LCL L2 LCL L2

sl L sl L Lo
A

A A

OSD clock
Figure 2 LC Resonator Oscillation

main clock
Figure 3 Crystal Resonator Oscillation
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VDD
Voo limit
ov

Power supply

Reset time
RES -
Internal RC
resonator !
oscillation i
! tmsCF
<
CF1, CF2 3
§ tssXtal
~<
XT1, XT2

Operation mode Unfixed Reset

><

HOLD release signal

Internal RC
resonator
oscillation

CF1, CF2

nstruction execution mode

CRES (Note) Set the values of Cres and Rres so that
I the reset time is 200 ps or longer.

Figure 5 Reset Circuit
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<AC timing point >

<
Serial N

clock

Serial
input

tCKO

Serial
output

<Test load >

tPIH (5)

0.75VpbD "

{—— more than tltcyc

(b) In case of active high

Figure 8 Pulse Input Timing Condition - 2

LC86E4448

Figure 9 Recommended Interface Circuit
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Noise filter

C Video [ |

Monitor point
22kQ

board.

| ——L=45pH
| L=47uH

| _—L=409pH
| —{L=51uH

VbD = 5.0V

1 1 Cl=C2 = 33pF
. ~ Ta = 25°C
N

T
: =
> > 15
e 2
& 9]
] >
8 9_0-’_ /
5 § Y[ —
8 = L
35 3 T
g 8

13
9 9
1 1
0 1 2 3 4 5
FILT [V] -

Figure 13 FILT-LC Oscillation Frequency (2)
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B SANYO assumes no responSIbllgty for equ’
exceed, even momentarily, rated valu
parameters) listed in prodsic 5
herein.

ts degtribed or contained herein stipulate the performance,
bed proﬂucts in the |ndependent state, and are not guarantees

oms anqstates that cannot be evaluated in an independent device,
x-and tesi Qewces mounted in the customer’s products or equipment.

Hroperty. When designing equipment, adopt safety measures so
cannot occur. Such measures include but are not limited to protective

pnoduct/tech 'stbgy improvement, etc. When designing equipment, refer to the “Delivery Specification”
’ or the SANY‘O product that you intend to use.

| Infor a,tlﬂn (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 February, 1998. Specifications and information herein are subject to change without notice.
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