Ordering number: EN %4301 |

LC86E6232

CMOS LSI

- 8-Bit Single Chip Micx__;n_,gpmputer

Preliminary

Overview

and 32K-byte EPRDM the program data is rewritable.
It ix suitable to develop the program.

Features
(1) Optlon switching by EFROM data
The option function of LC866200A series can be :peci.ﬁaid by
LCB86E6232 can be checked the functions of trial pi i
{2} Internal 32K-b}'le UVEPROM

IESGGZSMBNZ-IMONMA
(3) The pin compatible with mask ROM version

(4) Pactory shipment
QFC-100E

Notice for use

inlormation [mchading n-m&amms and owcuil parameisrs) heren B tor axample onty . it @ not d for wok i
SANYO balisves information herein s wocurate and relmble, but no guarinises sre wmade or imphed mrd-\cmmulnrmﬁm
sments of nteleciual properly nights of other rights o thind perlies.

Specifications and information herein are subject to change without notice.
SANYO Electric Co Ltd SPm;conductor Busine

bR Tt Wt Tonror v 1)
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LC86E6232

(3) ROM space

LC866232A

LCB66228A

LCB66224A  LLBE6220K

Itam

LCBSES232

Operating temperaiar
range (Topg)

+10C~+40TC

Qurput form of port
af reset

Output form of
segment
*SO/TO~5&/T6
‘SITT~S15/TIS
+816~523
-§24~831

Opersting supply

‘Opﬁon

Contents of option
Por 3 1. Input : No Pullup MOS Tr.
(spexified in m bit) Quiput  : N-channel opendrsin
2.Input  : Pullep MOS Tr.
Qutput  : COMS
1. Input : Programmable pullap MOS Tt,
(specified in a bit) Quiput  : N-channel opendrain
2. Input : Programmable pullup MOS Tr.
Ouput  : COMS
Poct3, 4,5 1. Input : No programmable puliup MOS Tr.
(specified in a bit) Ootput : N-channel opendrain
2. Input : Programmable pullap MOS Tr.
Ourput  : COMS
Pullup MOS Tr. of Fonr? 1. No pullup MOS Tr.
input port (specified ina bit) | 2. Pullup MOS Tr.
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LC86E6232

‘A kind of option not corvesponding LCBEE6232

A kind of optien Pins, Circuiu Contents of option
Puildown resistor of *S0/TO~S&/T6 1. Pulldown resisior
high voltage withstand *516~-831 2. No pulldown resistor
output terminal (specified in a bit)

How 10 use
(1) Specification of option

the option specified area (FFOOH~7FFFH) of its HEX file.
{2) How 10 program for EPROM

LCB6ES232 can be progmmmed by EPRCM progrmmmer with

* Recommended EPROM programmer

Productoc EPROM programimer
Advantest R4945, R4944, R4943
Andou AFS704
AVAL PKW-1100; PKW.3
Minato electronics MODEL18;
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Pin Assignment

us
e

28

eEadBALERIEY

2BERE

B

AT

Case Quttine

m

SANYO : QFC100E
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System Block Diagram

Intefrupt Control |
Stand-by Control
O—>
e CF
RO Clock
Generator
O——»
[Tee X1al
Base Timer [« Bus Interface .+
S0 ta Portt
8101 O
Timer 0 B
Timer 1 O Bu
ADC o
INTO-3 <
Noise Fliter
Real Time
Service

PSW

RAR

RAM

Stack Pointer

PORT 0

1 & ¥4 871

Watch Dog Timer
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LC86E6232 Pin description

Pin name | VO | Function description Option Fomction &t PROM mode
VsS — | Power pin{-}.
YDD — | Power pin(+).
VP __ | Power pin(-) for VFD output pulldown
resistor.
VDDVPP | — | Power pin{+).
PORTO KO | - 8-bit inputioutput port . *Pullup resistor :
POO~PO7 ‘Input for port O interrupt. Provided / Not provided.
+Inputioutpot in nibble wvnits. *Owtput form : CMOS!
*Inpot for HOLD release.
PORTI VO | - 8-bit inpuyioutput port.
P10--P17 -Inputhoutput can be specified in bit unit
*Other pin fanctions
P10: SIO0 data cutput
P11 : SIO0 data input / tus inpat/output
P12:S100 clock inpuijoutput
P13 : SIO1 data output
P14 : SiO1 data input / bus Inpatiourput
P15 : SIO1 clock input/output
P16 : Buxzer output
P17 : Timez 1 cutput (PWM ocutpu
PORT2 1/O | *8-bit input/output pert.
P20~P27 -Inputfoutput can be specified’ i bit
PORT3 /O | -8-bit input/output port. ' Address input
P30~P37 Inpulbuq)ut can be speé"ﬁed in it A7~AQ
PORT4 Address input
P40~P47 ‘Al4—Af
P47 : TA (*9)
PORTS
P50~P52 -
PORT?7 Pullep resistor :
Provided / Not provided.
P70 Input of PROM coatrol nan
- DASEC {*1)
-OE  (*2)
-CE (*3)
VECTCR
03H
0BH
13H
1BH
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Pin name | JO | Function description Funcion ar PROM mode
PORT®E I 8-bit inpar port
P80~P8? ‘Other functions.
AD input port (8 port pins)
PWM1 O | PWM ourput port (CMOS)
SO/T0~ 0 | Output for VFD display controller
S6/TS segmentiiming in common.
LY /4 b O | Outpat for VFD display controller
S15T15 segmentiiming in common
with internal polldown resistor.
816—~823 | O | Output for VFD display controller
segment cutpul
internal pulldown resistor output
$24~-531 { O | Output for VFD display controller
segment output
internal puolidown resistor output
RES T | Reser pin.
TEST1 O | Test pin,
Should be left unconneciad.
Xmn I | Input pin for 32.768kHz crystal oscillati
In case of non use, comnect w0 VDP,
XT2 O | Ouputpin for 32.768kHz crysal oucl.lhtion.
In case of non use, should be left éndonnected:}:
CFi I h'lputpinfutmmicmomoidl
CF2 O | Output pin for ceramic resopator oscilla

*1 Memory select input for daia security’
*2 Ouiput ensble inpnt

*3 Chip ensble input

*4 TA — PROM conirol signal

No.4301-7/18




LCB6E6232

1, Absolnte maximom ratings/ Ta=25C, VSS=0V

Parameter Symbol Pins Conditions
: . VDD[v] unit
Supply voliage ¥DD MAX | VDD, VDDVFP VDD=VDDVPP v
Input voliage ¥i(l) *Porus 71,72,73
“Pont 8
-RES
VI(2) VP
Output voltage VO(1) +SO/TO~-S515/T15
) 816831
VO(2) PWMI1
Input/output YIO(1) *Ponts 0,1,2,70
voliage ‘Pons 34,5 st CMOS
output
VIio{2) *Ports 34,5 a1 open
drain output
High |Pesk IOPH(1) ‘Ponts 0,1,2,3,4,5
Level |output ‘PWMI
output | current IOPH(2) SO/TO~S15/T15
current] IOPH(3) 516~531
Total ZIOAH(1) Ports 0,1,3
output :
current ZIOAH(2) | *Ports 24,5
‘PWM1
ZIOAH(3) | -SO/TO~SI5TIS
-816~§31

TOPL(L)
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2 Recommendod operating range / Ta =+10T w0 +40T, VSS =0 V

Parameter Symbol Pins Conditions Limits
VDDiv] | min. max, unit
Opemting supply vDD vDD 098 us & Teye
voltage range Teyc & 400 u s
HOLD voltsge VHD vDD RAMs and
Registers hold
voliage . HOLD
Pulldown voltage |YP vP
Input high VIH(1) Port 0 {Schmiu)
voliage
VIH(2) Ports 1,2
Ports 72,73
*Ports 34,5 1 CMOS
output,  {Schmit}
VIH(3) -Poris 3,4,5 al open
drain outpal,
{Schmirt)
VIH(4) *Port 70
Port input/

0.9vDD! VDD
0.75vDD{ VDD

VvsS [o2vDD

vsS lo2svpp

VsS 025VDD

VSS 10.8VDD

-1.0
VSS [o2svDD
098 400 I

No.4301-9/19



LC86EG232

Parameter Symbol Pins Conditions
VDD[v] | min. max. [ unit.
Oscillation fre- FmCF(1) CF1.CF2 1 12MHz{ceramic| 4.5~6.0 |11.76
quency range resonmtor oscll-
(Nowe 1) lation).
‘Refer 10 figure 1
FenCF(2) CF1.CF2 *3MHz(ceramic | 45~6.0
resonator oscll-
lation).
“Refer o figure 1
FmRC RC oscillation
FsX1al XT1,XT2 +32. 768k Hz(crys
Ozcillation TmsCF(1) CF1CF2
sabls time
period
(Note 1)

1.5 )
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3. Electrical charscteristics / Ta=+10T 10 +40T , V5SSO V

Parameter Symbol Pins Conditions
vDD[v]| min.
Input high (1) +Ports 3,4,5 ‘Output disable | 4.5~6.0
current at open drin output | * VIN=13.5V
(including off-
leak cumrent of
output Tr.)
1H(2) +Port 7 withont Output disable { 4.5~6.0
pullup MOS Tr. |:VIN=VDD
+Porrs 1,2,3,4,5 (including off-
jesk cumrent of
cutpat Tr.)
OH(3) *Port 7 without VIN=VDD
pullup MOS Tt
*Port 8
TH@E) ‘RES 1
Input low .Q) «Ports 1,2,3,4,5
current *Port 0 without
pullop MOS Tr.
oLe2)
IIL(3)
Output high VOH(!) 4560} YDD-1 Y
volage
VOH(2) IOHs-0.lmA | 45~6.0|VDD-0S
VOH(3) IQHs.20mA | 45~6.0]VDD-18
VOH(4 {[OH=-1.0mA | 4.5~6.0|VDD-1
¥ The current of
any unmeasure-
ment pin is not
over 1 mA,
IOH=-SmA 45~6.0]1VDD-1.8
‘I0H=-1.0mA | 4.5~6.0|VDD-1
*The current of
&Ny UnMeasure-
ment pin is not
over 1| mA.
Ports 0,1,2,3.4.5 IOL=10mA 4560 15
' I0L=16mA | 45~6.0 04
Port 70 IOL=1mA 45~6.0 0.4
Pullup MOS “Ports 0,1,2,34,5 | VOH=09 VDD | 45~60[ 15 0 kD
Tr. retisior Port 7 '
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Parameter Symbol Pins Conditions
YDD{v] anit.
Cutput off- IOFF() * SO/TO~- 56/T6 Output Pchannel] 4.5--6.0 HA
leaksge current :524~S31 Tr . OFF.
(Without pull ‘VOUT=VSS
10FF(2) down resistor.) | Output P-channe] | 4.5~—6.0
Tr. OFF.
. *VOUT=VDD-40v
Pulldown an. Rpd -SUT?7—S15T15 | -Output Pchannel
sistor resistor +$16~523 Tr . OFF.
{With pulldown *“VOUT=3V
resistor.) * Vp=-30V
Hysteresis VHIS +Ports 0,1 *Qutput disable
voliage ‘Port 7
‘RES
Pin capacitance cp All pins.
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4, Serial inporjootput charactaristics / Tem+10T lnl+40'c. VSS = 0 V

Parameter Symbotl Pins Condltions Limits

' VDD[v] | min] typ. | max. | wnit.
Cycle | TCKCY(1) $CK0,5CK1 Referwofigure 5 }4.5~60| 2
Low |TCKL(1)
level
pulse
width
High | TCKH(1)
- Jovel
pulse
width
Cycle | TCKCY(2) | SCK0,5CK1

Input clock

Serial clock

Low | TCKL{2)
level
pulss
width
High | TCKBE(2)
level
pulse
width
Data set TICK » S10,S11
up time *5B0.5B1
Dats. hold TCKI

hme

Qutput clock

ial input

Output delay
time

(Serinl clock
is extnal
clock)
Output delay
time

(Serial clock
is intemal

+02

45~6.0 13Tcye
+0.2

Serial output
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5. Pulse input conditions /Ta=+10T to +40T , VSS = 0 V

Parameter Symbol Pins Conditions Limits
' - VDDIv] [ min. mex. | unit
Highflow (1) *INTO,INT1 *Interrupt accept- | 4.5~6.0 1
level palse TPIL(1) -INT2/TOIN able
width Timer{-countable
[TPIH(2) INTYTUN ‘Interrupt accept- | 4.5~6.0
[TPIL{2) (The noise rejection able
clock select to * Timer0-countablqd
1/1.)
TPIH(3) INT3/TOIN Interrupt accept- |
TPIL{Y) (The noise rejection
clock select 10
_1/64)
TPIL(4) RES

Parameter Symbol Pins
Max. unit.
Resolution IN bit
Absolate [eT +15 | LsB
precision (Note 2)
Convenzion TCAD 15.68 65.28 ut
tirme |(Tcyom (Teyom
0.98 4 8) 408 4 5)
31,35 13056
(Teyes (Teye=
0,98 yr.5) 408 us) '
Amlog input 45~601 vss VDD v
voliage range
Amlog port 4560 1 HA
input current I VAIN»VSS 45~60| -1

m mmplele digital convmlon value o register from exegution of instruction
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7.Current dissipation charactesistics / Tam+10T to +40T , VSS = 0 V

Parametar Symbol Pins Conditions Limius
VDDIv] | min.
Current IDDOP(1) vDD ‘FmCF=12MHz | 4.5—~6.0
dissipation Ceramic resona-
during basic tor oscillation.
operation FsX1al=32,768
{Note 4} kHz crystal
oscillation.
+System clock :
CF oscillation.
‘Internal RC
oscillation stops.

‘FmCF=3MHz

-FsXtalm32.768
kHz crysal
ocillation.
*System clock :
[ Xta} oscillation.
*Internal RC
oscillation stops.
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Parameter Symbol Pine

Conditions

VDD{v)

min,

unit.

IDDHALT(1)} VDD
dissipation
HALT mode

{Nowz 4)

IDDHALT(2)

IDDHALT(3)

*HALT mode
*FmCF=12MH:z
Ceramic resona-
tor oscillation.
‘FiXal=32,768
kHz crystal
oscillation.
-System clock :
CF oscillation ,
*Internal RC

oscillation stops.

4.3~6.0

“HALT mode
FmCF=3MHz

800 [ uA

*FsXtal=32.768
kHz crystal
oscillation.
*System clock:
Xial oscillation.
Internal RC
oscillation s1ops.

70

Current vDD

digsipation
HOLD mode
{Notz 4)

IDDHOLD(2)

HOLD mode

4.5~6.0

0.05

30

2545

0.02

(Note 4) The currents of oulput transistors and pull-up trensistors are ignored.
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Table 1. Ceramic illation gusranteed consiant {main-clock}
A kind of oscillation Producer |  Oscillator Cl 2
12MH2 ceramic resonator | Murata CSA120MTZ | 33pF | 3%F
oscillation CSA120MT | 33pF | 33pF

CST12.0MTW on chip
Kyocera KBR-12.0M 33pF | 33F
IMHz ceramic resonmor | Murata CSA3.00MG 33pF | 33pF
oscillation CST3.00MOW on chip
Kyocers | KBR-1.0MS 47pF | 4%pF

% Both C1 and C2 must be used K rank (£10%) and SL charactesistics.

Tabje 2. Crystal oacillation guaranieed conitant (sub-clock)

A kind of oscillation

Producer

Oscillstor C3

32.768kHz crystal oscillation

Dai Sinkn | DT-38(1TA252E00) | 18pF:

Kyocera | KF-38G-13P0200 | 18pF°

% Both C3 and C4 must be used J mnk (+5%) and CH charmcterittics.
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— VvDD
cerssnssnssensasnansunsasnanss: YV D limit

HOLD release signal

Internal RC
resomator oscillation

CF1, CF2

XT1l, XT2

(Note) Fix the value of CRES, RRES that is
sure 1o reset untill 200 i 8, after Power supply
has been over inferior limit of supply voltage.

CRES

Figure. 4 Reset circuil

No.4301-18/19



LC86E6232

SCKD 2\

SCK1

0.5VDD

< AC timing point>

510
Sit

S00,501

$B0,SB1

Pulse input timing condition
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