“Ordering number: EN %4301 |

| No. w01 |/ LC86E6232

CMOS LSI
- 8-Bit Single Chip Microcomputer

* Preliminary

Overview
The LCBEES232 microcomputer s CMOS 8-bit single chip microcomputer with UVEPROM for
LCBGG200A. series,
This microcomputer has the function and the pin discription of LCB66200A scrics mask ROM version,
and 32K:byte EPROM, the program data is rewritable.
It is suitable to develop the program.

Features
(1) Option switching by EPROM data
The option function of LC866200A szeries can be specified by EFROM damm.
LCB6EG232 can be checked the functions of trial piece using mass production bosrd
{2) Interrml 32K-byte UVEPROM
32K-byte UVEPROM (ultraviolet erasable and programmable ROM) is built in. This corresponda to
LCB66232A/28A/24A/20A/16A.
(3) The pin compatible with mask ROM version
(4) Factory shipment
QFC-100E
|
Notice for use :
LCB6E6232 is provided for the progmm development and checking the function of LC866200A series.
At bilng, mks notice of the followings.
(1) Reset
It is necessary o be sure 1o go into ‘L’ level and hold far 20045 10 reset terminal after power
supplied voltage has been over inferior limit of supply voluge.
The option is specified ontil 3m s afer going into 'H' level 10 reset terminal by degrees.
The program is executed fom OH of program counter, The output form of all paris are N-channel
open drain while L' Jevel w reset terminal
(2) Option
LCSSEL232 uses 256 bytes which is addressed on 7FOOH~7FFFH in the progrmm memory as option
date area. This sres docs not affect the cxocution of program but the program memory capacity of
LC856232A is 32512 bytes which s addressed on 0000H ~ TEFFH,
The option dats is created by oplion specified progrum "SU866200. EXE", The cresied option
daa is linked progmm ares by linkage loader "L866200. EXE".

Inlormation (including Diroudt giagrams and circuil parameters) hersin is jor axample only . it i not guaranesd for volume production.
SANYO beleves information herein i wovurat and reliable, but no guamnises s made or imphed regardng s use o any infung-
ements of nteheciusl properly righis or other rights of thid perlies

Specifications and information herein are subject to change without notice.

SANYO Eiectric Co. Ltd. Semiconductor Busine

Yo b IOE Testy e U oy Weerag, Tonro s RS it
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LC86E6232

(3) ROM space

LC866232A

LCB66228A  LCBE6224A  LCB66220A  LCB66216A

(4) Points of differencs LCB6ES6232 and LCB66200A series (mask ROM version)

‘Option

Item LCB6E6232 LC866232A/2BA/24AS20A/16A
Operating temperator | +10C~+40C -30C ~707C
range {Topg)
Output form of port Open drxin cutput | Output form spacified by option data
al resel
Output form of Pulkiown resisior Pulldewn resistor
segment Provided / Not provided
*SO/TO~S&/T6 Not provided Specified by option
‘SHUTT~S15TIS Provided (fixed) Provided (fixed)
'$16~823 Provided (fixed) Specified by option
-§24~$31 Provided (fixed) Specified by option
Opernting supply 45~-60V 25~60V
volmge range (VDD)
- A kind of option corresponding LCBSES232
A kind of option Pins, Circuits Contents of option
Inputfoutput formof | Pont @ 1. Input : No Pulivp MOS Tr.
inpotfoutput porta (specified in m bit) Output  : N-channe! opendrain
2. Input : Pullup MOS Tr.
Qupmt  : COMS
Port 1,2 1. Input : Programmable pullup MOS Tr.
(specified in a bit) OQuiput  : N-channe! opendrain
2. Input : Programmable pullup MOS Tr.
Oupot : COMS
Port 3,4, % 1. Input : No programmable pullup MOS Tr.
(specified in a bit} Qutput  : N-chiomel opendeain
2. Input : Programmable pullop MOS Tr,
Ouput  : COMS
Pullup MOS Ti. of Porn 7 1. No pullup MOS Tr.
input port (specified ina bit) | 2. Pullup MOS Tr,
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‘A kind of option not corresponding LCB6E6232

A kind of option Pins, Circuits Contents of option
Pulldown resistor of «30/TO~S&/T6 1. Pulldown resinor
high voltage withatand +$16~531 2. No pulldown resistor
output terminal (specified in a bit)

How 10 use

(1) Specification of option
LCB6E6232 must be programmed after specifying option data. The option is specified by "SUB66200.
EXE". The specified option file and tha file created by our macro assembler "MB66200. EXE" are
linked by our linkage loader "LB6620K . EXE® which cremies HEX file, then the option code is put in
the option specified area (FJFOOH~7FFFH) of its .HEX file,

{2) How 1o program for EPROM

LCBSES232 can be programmed by EPROM programmer with attachment ; WBSEP§232Q
* Recommended EPROM programmer

Producior EPROM pro
Advantest R494S, R4944, R4943
Andou AF-9704
AVAL PKW-1100, PKW-3000
Minsto electronics MODEL1890A

» Y27512 (Vpp=12.5V) Iniel high speed progmmming” mode available. The address must be set
“0H~7FFFH" and jumper (DASEC) must be set 'OFF at programming.
(3) How to use the data security function
*Data security” is the function disable 10 read the dats of EPROM.
The following [s the process in order 0 execule data secarity.
1. Set 'ON' the jumper (DASEC) of attachment.
2. Program again. Then EPROM programmer displays emor. The error is the reason of
daia security, not trouble of EPROM progammer or of LSL
Notes
* Data security is not executed when the data of all address have 'FF at sequence 2 above,
* The programming by sequential operation "BLANK-+PROGRAM—VERIFY™ cannot be
exocuted data security at sequence 2 above. .
* Set 'OFF the jumper after execulion of dmia security.
(4) How to eliminate

The programming data can be erased by using the EPROM eraser.
(5) Shielding

UVEPROM (ultraviolel erasable and programmable ROM) is iniL Put the seal on the window in use.
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* Pin Assignment
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System Block Diagram

Intetrupt Control [«m IR PLA
+ e Al5 ~AD
- 7 ~00
Stand-by Control [  l&—| EPROM [§— &2
' 4, Control | 7%
O—>» — DASEC
CF o — VODNVPP
L Clock Bus +
RC Generator
O——> «<— EPROM {32KB)
e X'tal T
s PC
Base Timer [« O Bus interface O
<> ACC
SI00 O O Port1
at B Reg
8|0t O | Port7
<> C Reg
Timer 0 ot < Ports
Timer 1 T Port2 > N\
ADC < Port3 > ALU
-t /
INTO0-3 < e Portd _
Noise Fliter ot
e PortS
: R PSW
Real 1:|me e PWM1
Service
4 - - RAR
XRAM - RAM
(128 bytes) ©
¢ O Stack Pointer
VFD Controller [t
Y <  PORTO
High Voltage O Watch Dog Timer
> Qutput
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LC86E6232 Pin description

Pin name | /O | Function description Option Pomction at PROM mode
VsS — | Power pin(-).
YDD — | Power pin{+).
YpP __ | Power pin(-) for VFD output pulldown
resisior.
VDDVPP | — | Power pin{+). Power for programming
PORTO IO | - 8-bit inputfoutput port . Pallup resiswor :
PO~FO7 Input for part 0 interrupt. Provided / Not provided.
-Input/output in nibble units. *Output form : CMOS/
*Inpot for HOLD releass, N-channe] open drain.
PORT! O | - 8-bit input/output port. Ootput form : CMOS/ Data input/output
P10~P17 -Inputéoutput can be specified in bit unit | N-channel open drain, . DO~D7
Other pin functions
P10 : SI00 data cutput
P11 : S1I00 data input / bus inpot/output
P12 : §100 clock input/output
P13: SI01 data output
P14 : S10t data input / bus Inpat/output
P15 : SIO1 clock input/output
P16 : Buxzar cutput
P17 : Timer 1 output (PWM cutput)
PORT2 17O | 8-bit input/output port. Pullup resistor :
P20~-P27 -Inputfoutput can be specified in bit wnit, Provided / Not provided
PORT3 IO | -B-bit inpuvioutpat port. Address input
P30-P37 ‘Inputioutput can be spacified in bit unit. AT~AQ
« 15V withstand st N-channel open drzin outpu
PORTA 170 | «B-bit irput/output port. Address input
PA)~P47 *Inputfoutput can be specified in bit unit *Al4~—ASB
+ 15V withstand at N-channs! open drain output] P47 : TA (*4)
PORTS - /O] 3-bit input/output port.
P50~P52 -Input/output can be specified in bit unit
* 15V withstand at N-channel open drain outpuy]
PORT? +4-bit input port Fullup resistor @
-Other pin functions. Provided / Not provided.
P70 10| P70:INTO irpot/HOLD release /N-channel Inpat of PROM mu-olsimllr
Tr. output for watchdog timer.
PN~P13 | 1 P71 :INT ) inpatHOLD release. « DASEC (*1}
P72:INT 2 inputtimer 0 event input. -0 ("
P73:INT 3 input with noise fikerAimer 0 -CE (%
event input.
‘Intenupt received form , vector address.
Leading| Trailing]Leading | HIGH | LOW [ VECTOR
& Level { Level
Trailing
Wy O | O X Q] O] 03H
mn| O | O | X | O | O | oBH
INT2{ O O O X X 13H
INT3 O O o X X 1BH

No.4301-6/18
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Pin name | VO | Function description Option Funcion at PROM mode
PORTS I 8-blt inpat port :
P80—PB? ‘Other functions.
AD input port (8 port ping)
FWMI1 O | PWM output port {CMOS)
SOT0~ O | Output for VFD display controller
56/T6 segmentiming in common.
s~ Q | Output for VFD dirplay contoller
S15T15 segmentiiming In common
with internal polldown resistor.
816523 | 'O | Output for VFD display controlier
segment cutput
internal pulldown resistor output
$24~-531 { O | Output for VFD display controllar
segment outpt
internal pulidown resistor output
RES T | Reset pin.
TEST1 O | Test pin,
Should be left unconneciad.
X1 [ | Input pin for 32.768kHz crysial oscillation,
In case of non uvse, connect 1o VDD,
XT2 O | Outputpin for 32.768kHz crystal oscillation.
In case of non use, should be left unconnected.
CFl I | Input pin for ceramic resonator oscillation.
CF2 O | Output pin for ceramic resonator oscillation.

*] Memory select input for data security
*2 Ouiput enable inpot

*3 Chip ensble input

*4 TA — PROM control signal irput

% All of port options can be specified in bit unit
* A uate of pins af reset. '

Pin pame Input/output mods

A mate of pullop resistor specified a1 pullup option

Pors 0,7 Inpot

Fixed pullup resistor exist

Port 1,2 Inpat

Programmable pullup resistor

OFF

Pont 34,5 Inpat

Programmuable puliup resistor

OFF

Pin name A state of P-channel twnsistor
SOTO~-S15/T151 P-channel transistor OFF
$16~531 P-channel transistor OFF

No.4301-7/18
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1, Absolnte maximum ratings/ Ta=23TC, VSS=0V

Parameter Symbol Pins Conditions Limits
' . VDD[v] tin, max. unit
Supply voltage vbD MAX | VDD,VDDVPP YDD=VYDDVPP 0.3 +1.0 Y
Input voliage VI(l) Ports 71,72,73 0.3 VDD+0.3
*Port 8
-RES
Vi(2) vpP VDD-45 VDD+0.3
Qutput voltage VO(l1) +SO/TO~S15/T15 VYDD-45 VDD+0.3
) +816~831
vO(2) PWMI 03 VDD+0.3
Input/output YIO(1) +Ports 0,1,2,70 0.3 VDD+0.3
vollage *Pons 3,4,5 &t CMOS
output
VIO{2) *Ports 34,5 a1 open 0.3 15
drain output
High |Peak IOPH(1) ‘Ports 0,1,2,3,4,5 *CMOS output -4 mA
Level |output PWMI1 *At each ping,
output | current IOPH(2) SO/TO~-S15/T158 At each pins. -30
cument IOPH(3) §16~531 At each pins. -13
Total ZI0AH(1) Ports 0,13 The total ali -25
output . pins.
current ZI0AH(2) | :Ports 24,5 The 1ol all 25
‘PWM1 pins.
ZIOAH(3) *S0/TO~S15/T15 The towl all -140
+816~8§31 pins,
Low |Peak TOPL(1) ‘Ports 0,1,2,3,45 At each pins. 20
Lavel |output ‘PWM1
output | carrent I0PL{Y) Fort 70 At each pins. 15
current| Total ZI1CAL{1) | Porx©,1 The total ail 40
outpat pins.
current ZI0OAL(Y) Port 3 The wal all
pins.
ZI0OAL(3) | 'Pons 2,5,70 The total all
‘PWMI1 pins.
SI0AL(4) 1| Pontd The toial all 40
pins.
Power Pdmax QFCI100E Tam+ 10~+40T mw
dissipation(max.)
Operating Topg +10 +40 T
iemperature range
Storage Tag -65 150
emperature range
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2 Recommendad opemting rangs / Ta =+10C w0 +40T, VSS =0 V

Parameter Symbol Pins Conditions Limits
VDD{v] | min. |typ. | max. unit
Opomting supply | VDD vDD 098 us % Tcyc 45 60 v
volimge range Teye & 4004 s
HOLD voltage VHD VDD RAMs and 20 6.0
Registers hold
voltage st HOLD
. mode,
Pulldown volage |VP vr 45~60 ¢ -35 vDD
Input high VIH(1) Pors 0 (Schmiull Ouvtput disable  [4.5~6.0 |0.4vDD) VDD
voliage . +.9
VIH(2) -Forts 1,2 Output disable 45~6.0 [0.75VDD vDD
*Ports 72,73
*Ports 3,4,5 11 CMOS
output.  (Schmitt}
VIH(3) ‘Ports 3,4,5 atopen | Output disable  |4.5~6.0 |0.75VDD 135
drain outpat,
(Schmirt)
VIH(4) ‘Port 70 Output N-channel | 4.5~6.0 |0.75¥DD) VDD
Port input/ Ts. OFF
interrupt.
‘Port 11
‘RES (Schmitt)|
VIH(S) Port 70 Output Nchannel | 4.5~6.0 |0.9VDD) vDD
Waichdog timer. Tr. OFF
VIH(S) Port 8 45~6.0 |0.75VDDr YD
Input Jow VIL(1) Port 0 (Schmitty Output disable 45~60]| VSS jo2vbD
voluage VIL(2) -Ports 1,2,3,4,5 Output dissble  [45~6.0 | VSS lo2svDD
+Pons 72,73
{Schmit) .
VIL(3) *Port 70 N-channel Tr. OFF [ 43~6.0 | VS8 025VDD
Port inpuy/
interrupt.
‘Ponn 1
RES (Schmi)|
VIL{3) Por1 70 N-channel Tr. OFF |4.5~6.0 | V58 10.8VDD
Wachdog timer. -1.0
VIL(S) Port 45~60 | VS8 [025vDDE
Operation cycle time | Teye 43~60 | 098 400 | us
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Symbol

Pins

Conditions

VDD|v]

typ.

max. onit.

FmCF(1)

CF1,CR2

1 * 12MHz{ceramic

resonaor  oscll-
Iation).
:Refer 10 figure 1

4560

11.76

FmCF(2)

CF1.CF2

+ IMHz(ceramic
resonator oscil-
lation).

Refer to figure 1

45-~60

294

3.06

FmRC

RC oscillation

4,560

0.4

20

FsX1al

+32. 768 kHz(crys
tal oscillation).
*Refer to figure 2

43~6.0

0.8
32.?67

Oscillation
stable time

period
(Note 1)

TrasCF(1)

CF1,CF2

+12MHz{ceramic
resonator oscil-
Imtion}.

*Refer to figure 3

45~6.0

0.02

TmsCF(2)

CF1,CR2

*IMHz({ceramic
resonator oacil-
lation).

*Refer 1o figure 3]

45~6.0

0.1

TasXcal

XT1XT2

+32.768kHx{crys
tal osciliation).
*Refer to figure 3|

45~60

(Note 1) The oscillation constant is shown on table 1| and wmble 2,

T
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3. Electrical characteristics / Ta=+10T 10 +40T, VSS=0 V

Parameter Symbol Pins Conditions
VDD[v]] min. max. unit
Input high ITH{ 1) Ports 34,5 *Output disable | 4.5~6.0 1 HA
current at open dmin output | * VIN=13.5V
(including off-
leak curmrent of
output Tr.)
1IH(2) ‘Port 7 without -Output disable | 4.5~6.0 1
pullup MOSTr. |-VIN»VDD
+Potrs 1,2,3,4,5 (including off-
leak current of
output Tr.)
OH(3) *Port 7 without VINaVDD 45~6.0
pullep MOS Tr.,
*Port 8
H(4). RES VINVDD | 4.5~6.0 1
Input low L) +Ports 1,2,3,4,5 'Outpat dizable | 4.5~6.0 -1
current ‘Port 0 without ‘Pallup MOS Tr,
pulluep MOS Tr. | OFF, YIN=VSS
(incloding off-
lesk coment of
output Tr,)
L{2) ‘Port 7 without VIN=VSS 45~60| -1
pullup MOS Tr.
-Pont 8
ML(3) "RES VIN=VS$§ 45~60| -1
Output high VOH(1) ‘Ports 0,1,2,3,45a1 | IOH=.1.0mA | 45~6.0}1 YDD-1 v
voltage CMQCS ontput
VOH(2) ‘PWM1 10H=-0.lmA | 45~6.0| VDD-0.5
VOH(3) SO/TO~—-S15/T15 IOH=-20mA 45-~6.01VDD-18
VOH({4) JOH=-1.0mA | 4.5~—6.0|VDD-1
+The current of
any unmeasure-
mext pin 1s not
over | mA.
VOH(S) S16~831 IOHs=-5mA 4.5~6.01VDD-13
VOH(5) -IOH=-1.0mA | 4.5~6.0{VDD-1
*The current of
any unmeasure-
ment pin is not
over | mA.
Outpnt low YOL(1) Ports 0,1,2,3,4,5 IOL=10mA 4560 135
voliage VOL(2) IOL=1.6mA 4560 0.4
VOL(3) Port 70 JOLs=ImA 4.5~6.0 0.4
Pullup MOS Rpu +Por12 0,1,2,3 4 5 VOH=09 VDD | 45~6.0] 15 10 kD
Tr. resistor Port?
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Parameter Symbol Pins Conditions Limin
VDD{v] | min.| typ. Mmax. anit.
Cutput off- IOFK1) *SO/TC~ 55/16 ‘Output P-channel} 43~6.0 | -1 HBA
leakage current -824--831 Tr . OFF.
(Without pull *VOUT= V5SS
IOFK2) down resistor.) | Output P-channej | 4.5~6.0 | -30
Tr . OFF.
*VOUTaVDD-40v
Pulldown Lran. Rpd -SUTT—~S15TIS *Output P-channel 3.0 60 100 200 k)
sistor resimor -816~523 Tr . OFF.
{With pulldown “VOUT=3V
resistor.) * Vp=-30V
Hyneresis VHIS *Ports 0,1 *Outpnt dizable | 4.5--6.0 0.1vbQ v
voliage ‘Port 7
‘RES
Pin capacitance Ccp Al pins. *f=1MHz 45~60 10 .pF
*Unmeasurement
terminals for
input are st W
VSS level,
~Tam25C
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4, Serisd inputfootput characteristics / Tem+10T m.MOC. VSS = 0 V

Parameter Symbol Pins Condizions Limius
‘ VDD[v] | min] typ. | max. | unit.
Cycle | TCKCY(1) SCK0,5CK} Referto figure 5 j4.5~60| 2 Teye
Low | TCKL{1) 45~6.0][ 1
‘3‘ Jevel
‘G| pulse
= | widh _
,E' High |TCKH(1) 45~60| 1
- lovel
3| |
S width
= Cycle [ TCKCY(2) | SCKX0,5CK1 +Use pullup 45~60]| 2
E resistor (1k63)
when open drain
FIE S output. 45~60]  [\/2Tckey
O | level ‘Refer to figure §
5| pulse
Bl widh
5 High | TCKH(?) 45~6.0 12T ckey
level
pulse
width
5 | Data set TICK +SI10,811 ‘Data set-upto | 45~6.0 [ 0.1 at
£ [upiime +SBO,SBI $CKO,1
— | Data bold TCKI +Daa hoid from | 4.5~6.0] 0.1
;E time SCKO,1
*Refer o figure 5
Output delay | TCKO{1) 800,501 +Use pullup 4560 T 2Teyc
tme -SBO,SB1 resistor (1k0) +0.2
5 (Serial clock when open drain
gi is extral output,
& |clock)
w [Oupurdelsy [TCKO2) ‘Damhold from [4.5~6.0 1/3Tcye
5 time SCK0,1 +02
(Serial clock *Refer to figure 5
is intemnal
clock)
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5. Pulse input conditions /Ta=+10T o +40T , VSS = 0 V

Parmeter {Symbol | Pins Conditions Limiss
' - VDDIv] | min. max. | unit
RHighlow {1) *INTO,INT1 *Interrupt accept- | 4.5~6.0 1 Teye
Jevel pulse TPIL1) +INTY/TOIN able
width “Timer0-countabley
TPIH{2} INTYTUN ‘Interrupt accept- | 4.5~60] 2
TPIL(2) (The noise rejoction able
clock select to * TimexO-countabhd
1/1.)
TPIH(3) INT3/TOIN *Interrept accept- | 4.5~60 | 128
TPIL(3) (The noise rejection able
clock select 0 *Timer(-countablg
_154,)
[TPILCe) RES Reset scceplable | 4.5~6.0 | 200 us
6. A/D conventer charscteristics /Ta=+10T 10 +40T , VS8 =0 V
Parameier Symbol Pins Conditions Limits
YDD{v] | min. MAX. unik,
Resolution IN 45~6.0 bit
Absolute [eT 45~6,0 +15 | LsB
precision (Note 2)
Converzion TCAD AD convertion |4.5~6.0 [ 15.68 65.28 e
time time=16XTecye »(Tcyc- (Teyem
{(ADCR2=0) .98 u Y 40Bu5)
{Note 3)
AD conversion 31.36 13056
time=32 X Teye (Teycs= (Teyem
{(ADCR2=1) 0.98 g6} 408 us) '
{Nois 3} ;
Amlog input VAIN ANO~AN7 45~601 vss VDD v
voltage range
Analog portt H VAIN=VDD 4560 1 A
input cutrent JAINL VAIN=VSS s5~60| -

(Nots 2) Absoluis precision excepts quantizing emor(+1/2 LSB).
(Note 3) The conversion time means the time t set complete digital conversion value to register from execution of instruction
to start conversion.
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7.Current dissipation characteristics / Tam+10T 10 +40C , VSS = 0 V

Parsmeter

Symbol

Fins

Conditions

Limiu

VDDYv]

1yp.

vnit.

Current
dissipation
diring basic

{Note 4)

IDDOP(1)

IDDOP(2)

IDDOP(3) |

IDDOP(4)

vDD

*FmCF=12MHz
Ceramic resona-
tor oscillation.
«FsX1al=32,768
kHz crystal
oscillation.
+System clock :
CF oscillation.
*Intermal RC
oscillation stops.

4560

13

B[E

*FmCF=3MH2
Cerami¢ resona-
tor oscillation.
*FsXtal=31,768
kHz crystal
oscillation,

- System clock :
CF oscillation.
*Internal RC
oscillation stops.

45~6.0

63

14

*FmCF=0Hz
(when oscillation
stops).

' FsXtal=32. 768
kHz crystal
oscillation,
+System clock :
RC osclllation.

4560

10

' FmCFwlHz
{when oscillation
stops).
-FsX1al=32.768
kHz crysal
oscillation.
*System clock ¢

[ Min} oscillstion.

-Internal RC
oscillation stops.

4,5~6.0

s
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Parameter Symbol Pins Conditions Limits
VDD{v] { min. | yp. | max. | unit
" | Corremt « [IDDHALT(1); VDD *HALT mode | 4.5~6.0 5 10 mA
dissipmtion *FmCF=12MHz
HALT mode Ceramic resona-
(Note 4) : tor cscillation.
*FaXul=32,768
kHz crysial
oscillation.
-System clock :
CF cacillation .
*Interna] RC
oscillation stops.
IDDHALT(2) "HALT mode | 4.5—6.0 1.9 4.8
FmCF=3MHz
Ceramic resomna-
1or cacillation,
* FeX1ai=32.768
kHz crystal
oscillation,
*System clock :
CF cscillation .
‘Internal RC
oscillation stops.
IDDHALT(3) ‘HALT mode | 4560 400 | BOO | uA
FmCF=0Hz
{when oscilladon;
stops). ]
FaXal=32 768
kHz crysial :
oscillation.
*System clock !
RC oscillaton.
IDDHALT(4) *HALT mode 45~60 20 70
FmCF=0Hz
{when oecillation|
slops).
*FsXtal=32.768
kHz erystal
osciliation.
*System clock:
Xal oscillation.
'Internal RC
oscillation siops.

Current IDDHOLD{1}| VDD HOLD mode 4.5~6.0 0.05 30
digsipation
HOLD mode IDDHOLD(2) 2545 0.02 20

{Nowe 4)

(Note 4) The currents of outpul transistors and puli-up Uansistors are ignored.
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Table 1. Cerumic_resonator_oscillation_guarantsed constant (main-clock)
A kind of oscillation Producer Qacillator Cl 2
12MHz ceramic resonator | Murata CSA120MTZ | 33pF | 3%F
oscillation CSA1Z0MT | 33pF | 33pF
CST12.0MTW on chip
Kyocen | KBR-12.0M 33pP | 33pF
IMHz cermic resonator | Murata CSA3.00MG 33pF AyF
oscillation CST3.00MOW on chip
Kyocers | KBR-1.0MS 4F | 47pF

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

Table 2. Crystal oecillation guaranieed constant (sub-clock)

A kind of oscillation Producer Oscillator c1 | c4
32.768kHz crymal oscillation | Dai Sinkn | DT-38(0TA252E00) | 18pF | 18pF
Kyocera | KF-38G-13P0200 | 18pF | 18pF

% Both C3 and C4 must be used J mnk (15%) and CH characteristics.
(Not In need of high precision, use K rank (£10%) and SL characteristics.)

Notes - Since the circuit pattern affects the oscillation frequency, place the oscillation-relssd parts
as close to the oscillation pins as possible with the shortest possible patiem length.
-Hf you use other oscillamrs herein, we provide no guarantee for the cheracieristics.
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