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MC81F4204

8 bit MCU with 12-bit A/D Converter

1. OVERVIEW

1.1 Description

MC81F4204 is a CMOS 8 bit MCU which provides a 4K bytes FLASH-ROM and 192 bytes RAM.

It has following major features,

12 bit ADC : It has 10 ch A/D Converter which can be used to measure minute electronic voltage and

currents.

810 Core : Same with ABOV& 800 Core but twice faster. 800 Core use a divided system clock but

810 Core use a system clock directly

1.2 Features

ROM (FLASH) : 4K Bytes
SRAM :192 Bytes
Minimum instruction execution time
166n sec at 12MHz (NOP instruction)
12-bit A/D converter : 10 ch
General Purpose I/0 (GPIO)
20-pin PKG: 18
16-pin PKG: 14
Timer/counter
8Bit x 3ch (or 16 Bit x 1ch + 8 Bit x 1ch)
SIO : 1ch
PWM
8Bit x 2ch
10Bit x 2ch (High Speed PWM)
Basic Interval Timer (BIT) : 8Bit x 1ch
One Watchdog timer (WDT) : 8Bit x 1ch
Buzzer : 1ch
244 ~ 250kHz @8MHz
Power On Reset(POR)
Low Voltage Reset (LVR)
4 level detector (2.4/2.7/3.0/4.0V)

March 5, 2009 Ver.0.5

Interrupt sources :21ch
External Interrupt : 12ch

Timer . 8ch

SIO . 1ch
Power Down Mode

Stop mode

Sleep mode

Operating Voltage & Frequency
2.2Vi 55V (at1.07 4.2MHz)
2.7Vi 5.5V (at 1.0 1 8.0MHz)
4.0Vi 55V (at1.07 12.0MHz)

Operating Temperature
-40°C ~ 85°C

Oscillator Type
Crystal, Ceramic, RC for main clock
Internal Oscillator (8MHz/4MHz/2MHz/1MHZz)

Package
20PDIP, 20SOP
16PDIP, 16SOP, 16 TSSOP
Available Pb free package
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1.3 Development Tools

The MC81F4204 is supported by a full-featured macro assembler, C-Compiler, an in-circuit emulator
CHOICE-Dr.™ , FALSH programmers and ISP tools. There are two different type of programmers
such as single type and gang type. For more detail, Macro assembler operates under the MS-
Windows 95 and up versioned Windows OS. And HMS800C compiler only operates under the MS-
Windows 2000 and up versioned Windows OS.

Please contact sales part of ABOV semiconductor. And you can see more information at
( http://www.abov.co.kr )

Figure 1-4 StandAlone Gang4

(for Mass Production)

Figure 1-1 PGMplusUSB ( Single Writer )

[y s

T

= s

Figure 1-2 SIO ISP ( In System Programmer )
Figure 1-5 Choice-Dr ( Emulator )

Figure 1-3 StandAlone ISP

8 March 5, 2009 Ver.0.5
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1.4 Ordering Information

Device Name FLASH ROM RAM Package
MC81F4204R 16_TSSOP
MC81F4204M 16_SOP
MC81F4204V 4K Bytes 192 Bytes 16_PDIP
MC81F4204D 20_SOP
MC81F4204B 20_PDIP

March 5, 2009 Ver.0.5
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2. BLOCK DIAGRAM

EXTO/ANO/RO2/ECO ——
AN1/RO3/TOO/PWMOO/EXT1 4—»

EXT2/AN2/SCK/RO4/EC1 ——p
AN3/R0O5/T1O/PWMI1O/EXT3 4—»

EXT4/AN4/SO/RO6/EC2 ——p
AN5/RO7/T20/EXT5 4—»

EXT7/AN6/R11/PWM20 €——
EXT8/BUZO/AN7/R12/PWM30 4——

EXT8/AN7/PWM30/R12/BUZO 4——

EXT10/R00 4—»

EXT11/R01 4¢—»
ECO/EXTO/ANO/RO2 4—»
PWMOO/TOO/EXT1/AN1/R03 4¢—»
EC1/EXT2/SCK/AN2/R04 4—»
PWM1O/T10/EXT3/SI/AN3/R0O5 4—»
EC2/EXT4/SO/AN4/R06 4—»
T20/EXT5/ANS/R07 4—»

Xin
RESET  Xout

VDD VSS

'

8-bit Timer/Counter0

SIo

AID Converter

8-bit Timer/Counterl
8-bit Timer/Counter2 Port I/0 and EXTerrupt
Control
High Speed PWM
BUZZER
LVR (POR) G 810 CPU
Basic Timer/
Watchdog Timer
4K x8-bitRom| | 192X 8bit

Port 0

RAM

Port 3

Port 1

44— SCK/RO4/AN2/EXT2/EC1
4— SI/RO5/AN3/EXT3/T10/PWM10
—» SO/R0O6/AN4/EXT4/EC2

4—— ANO/RO2/ECO/EXTO

44— AN1/R03/TOO/PWMOO/EXT1
44— AN2/R04/SCK/EC1/EXT2
<4— ANB/R05/SI/TIO/PWM10O/EXT3
4—— AN4/R06/SO/EC2/EXT4
4—— AN5/R0O7/T20/EXT5

4—— AN6/R11/PWM20O/EXT7
4—— AN7/R12/PWM3O/EXT8/BUZO
4— ANB/R13/EXT9

<4— AN14/R31

44— Vref/R10/EXT6

<4—» R31/AN14
<4+—» R32

<4—» R33/Xout
<4—» R34/Xin
<4—» R35/RESETB

<4—» R10/Vref/[EXT6

<4—» R11/PWM20O/EXT7/AN6
<4—» R12/AN7/BUZO/PWM3O/EXT8
4—» RI13/ANS/EXT9

<+—» R14

10

Figure 2-1 System Block Diagram
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3. PIN ASSIGNMENT

3.1 20 pin- PDIP/SOP

EC1/SCK/EXT2/AN2/ROAC] 1 N 20 [ RO3/AN1/EXT1/TOO/PWMOO
PWM10O/T10/SI/EXT3/AN3/RO5C—] 2 19 [—1 RO2/ANO/EXTO/ECO
EC2/SO/EXT4/AN4/RO6C—] 3 18 I RO1/EXT11
(SDATA) T20/EXT5/ANS/RO7C] 4 17 1 ROO/EXT10
VDD 5 16 1 Vss
Vref/[EXT6/R10C—] 6 MC81F4204 - 1 RESETB/R35/VPP
(SCLK) PWM20O/EXT7/AN6/R11C—] 7 14 [ Xin/R34
BUZO/PWM3O/EXT8/AN7/R12C] 8 13 [ Xout/R33
EXTO/ANS/R13C—] 9 12 IR32
R14C] 10 11 I R31/AN14
3.2 16 pin- PDIP/SOP
EC1/SCK/EXT2/AN2/R04C] 1 N 16 [—IR03/AN1/EXT1/TOO/PWMOO
PWM1O/T10/SI/EXT3/AN3/RO5—] 2 15 —IR02/ANO/EXTO/ECO
EC2/SO/EXT4/AN4/RO6C] 3 14 JRO1/EXT11
(SDATA) T20/EXTS/ANS/ROTC 4 1 ~3q =494 13 FIROVEXT10
VDD 5 12 [IVss
Vref/[EXT6/R10—] 6 11 —IRESETB/R35/\Vpp
(SCLK) PWM20O/EXT7/AN6/R11C—] 7 10 [IXin/R34
BUZO/PWM3O/EXT8/AN7/R12C—] 8 9 [IXout/R33

March 5, 2009 Ver.0.5 11
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3.3 Summary
alternative functions Pin number Pin status
20pin | 16pin at RESET

ROO | EXT10/SXin 17 13 input

RO1 | EXT11/SXout 18 14 input

R0O2 | ANO/EXTO/ECO 19 15 input

RO3 | AN1/EXT1/TOO/PWMOO 20 16 input

R04 | AN2/EXT2/EC1/SCK 1 1 input

RO5 | AN3/EXT3/T10/PWM10O/SI 2 2 input

R0O6 | AN4/EXT4/EC2/SO 3 3 input

RO7 | AN5/EXT5/T20 4 4 input

R10 | Vref/[EXT6 6 6 input

R11 | AN6/EXT7/PWM20 7 7 input

R12 | AN7/EXT8/PWM30/BUZO 8 8 input

R13 | AN8/EXT9/PWM40 9 X Open-drain output
R14 i 10 X Open-drain output
R31 | AN14 11 X Open-drain output
R32 - 12 Open-drain output
R33 | xout 13 9 input

R34 | xin 14 10 input

R35 | RESETB 15 11 input

VDD \ 5 5 )

VSS - 16 | 12 -

Note :
Some pins are initialized by open-drain output mode, when the device is reset. Because the
pins are hided in 16 pin package and it is stable that hided pins are be in open-drain-output
mode.

12 March 5, 2009 Ver.0.5
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4. PACKAGE DIAGRAM
4.1 20 PDIP- MC81F4204B
C1 1 1 1 1 1 1 1 1 1
O unit: inch
( MAX
MIN
LT LT LT L L7 07 LT 0T LT 0[]
1.043
1.010 TYP 0.300
0.270
Q 2 0.245
@ o .
S 1] | 2z
240 1=
= =N =]
218
o _ci 00,\4
4,‘0‘021 L e =y 008
0.015 0.065 TYP 0.100 0~15°
0.050
4.2 20 SOP - MC81F4204D
PARARARARE T
O
o | = @ MIN
&% 38

0.5118
0.4961

0.104
0.093

Jisi=iar=

0.020
—_—
0.013

TYP 0.050

SRR RN

0.0125

March 5, 2009 Ver.0.5
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4.3 16 PDIP - MC81F4204V
L L L LT unit: inch
© MAX
4 MIN
7 7 7 L7 T LT 7 7
TYP 0.300
0.765
0.745 0.260
@ s 0.240
st | Z ——
< 4=
= ) O
S
v _d 0_0'\‘flf
0.022 ‘ ‘ wf |e g 008
0.015 . 0.065 TYP 0.100 0~15°
0.050
4.4 16 SOP - MC81F4204M
] unit: inch
MAX
~ MIN
o
./
oo
NN
B 3 g—(_)
e
1 JI_‘l
ols )
oo ]l
1NN ®
=]
)
0.394
0.386
o|o |
S
= I‘I +
g g ‘ 0.020 0.050
gla 0.014 0.050

14
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4.5 16 TSSOP - MC81F4204R

H H H H H H H H—r unit: inch(mm)
i MAX
g g8 i
N I B
(EIE gle
= NN
oo olo
- ,
il |
z
-
: '
N oo .
Flije= |
: 3 0~8°
= 0.03Q| |, -
0.007(0.19) 0.026(0.65)BSC 0020
15
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5. PIN DESCRIPTION

Pin Names 1/0 Pin Description Alterngtlve
Functions
ROO I/O | This port is a 1-bit programmable 1/O pin. EXT10
RO1 Schmitt trigger input, Push-pull, or Open-drain output port. EXT11
RO2 Whe.n.use.d as gn input port, a Pull-up resistor can be ANO/ECO/EXTO
specified in 1-bit.
RO3 AN1/TOO/
PWMOO/EXT1
R0O4 AN2/EC1/SCK/
EXT2
RO5 AN3/SI/EXT3/
T10/PWM10
R06 AN4/EC2/SO/
EXT4
RO7 ANS5/T20/EXT5
R10 I/O | This port is a 1-bit programmable I/O pin. Vref/[EXT6
R11 Schmitt trigger input, Push-pull, or Open-drain output port. ANG6/PWM20/
When used as an input port, a Pull-up resistor can be EXT7
R12 specified in 1-bit. AN7/PWM30/
BUZO/EXTS8
R13 ANS/EXT9
R14 i
R31 I/0O | This port is a 1-bit programmable 1/O pin. AN14
R32 Input, Push-pull, or Open-drain output port. i
When used as an input port, a Pull-up resistor
can be specified in 1-bit.
R33 I/0 | This port is a 1-bit programmable I/O pin. Xout
R34 Schmitt trigger input, Push-pull, or Open-drain output port. Xin
R35 Whe.n.use.td as fam input port, a Pull-up resistor can be RESETB
specified in 1-bit.
EXTO I/O | External interrupt input RO2/ANO/ECO
EXT1 I/O | External interrupt input/Timer O capture input RO3/AN1/T0OO/
PWMOO
EXT2 I/O | External interrupt input RO4/AN2/SCK/
EC1
EXT3 I/O | External interrupt input/Timer 1 capture input RO5/AN3/SI/
T10/PWM10
EXT4 I/O | External interrupt input RO6/AN4/SO/
EC2

16
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NABON MC81F4204
Pin Names 1/0 Pin Description ';“lejircrl?ctlr\]/s?
EXTS I/O | External interrupt input/Timer 2 capture input RO7/AN5/T20
EXT6 I/0O | External interrupt input R10/Vref
EXT7 R11/AN6/
PWM20
EXT8 R12/AN7/
PWM30/BUZO
EXT9 R13/AN8
EXT10 ROO
EXT11 RO1
TOO I/0 | Timer O clock output RO3/ANL/EXT1/
PWMOO
PWMOO I/O | PWM O clock output RO3/AN1/EXT1/
TOO
ECO I/O | Timer O event count input RO2/ANO/EXTO
T10 I/0 | Timer 1 clock output RO5/ANS/EXT3/
SI/PWM10
PWM10O I/O | PWM 1 clock output RO5/AN3/EXT3/
SI/IT10
EC1 I/O | Timer 1 event count input RO4/AN2/SCK/
EXT2
T20 I/O | Timer 2 clock output RO7/AN5S/EXT5
EC2 I/0 | Timer 2 event count input RO6/AN4/SO/
EXT4
PWM20 I/O | PWM 2 clock output R11/ANG/EXT7
PWM30 /O | PWM 3 clock output R12/AN7/EXTS8/
BUZO
BUZO I/O | Buzzer signal output R12/AN7/
PWM1O/EXT8
ANO I/O | ADC input pins RO2/EXTO/ECO
AN1 RO3/EXT1/TOO/
PWMOO
AN2 RO4/EXT2/SCK
/EC1
AN3 RO5/EXT3/SI/
T10/PWM10
AN4 RO6/EXT4/SO/
EC2
ANS RO7/EXT5/T20
March 5, 2009 Ver.0.5 17




MC81F4204 NABON
Pin Names 1/0 Pin Description Alterngtlve
Functions
ANG6 I/O | ADC input pins R11/EXT7/
PWM20
AN7 R12/EXT8/
PWM30/BUZO
ANS8 R13/EXT9
AN14 R31
SCK I/0O | Serial clock input RO4/AN2/EC1/
EXT2
Sl I/O | Serial data input RO5/AN3/EXT3/
T10/PWM10
SO I/O | Serial data output RO6/AN4/EC2/
EXT4
RESETB | | System reset pin R35
XIN i ) ) _ R34
Main oscillator pins
XouTt ) R33
VDD T . ) T
- Power input pins -
Vss I I
VREF 1 | A/D converter reference voltage R10/EXT6

18
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MC81F4204

6. PORT STRUCTURE

[Schmitt trigger In] + [Out/Open-drain-out] + [Xin/Xout]

OPEN-
DRAIN

*QOutput data*

Output
Disable

*Input data* <

Pull-up
Enable

VDD

>o—

VDD
/0
4_

OSCSs

ROM Option

*Xin/Xout*

Input/Output data

Clock

R33

Xin

R34

Xout

[Schmitt trigger In] + [Out/Open-drain-out] + [SXin/SXout]

Pull-up
Enable

OPEN-
DRAIN

*Qutput data*

Output
Disable

VDD

>o—
VDD

|

110

*Input data* <«

0OSCs

|

ROCONL

*Sxin/Sxout*

!

Input/Output data

Input data Clock

ROO

EXT10 SXin

RO1

EXT11

SXout

March 5, 2009 Ver.0.5
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MC81F4204 NABON

Schmitt trigger In] + [Out / Open-drain-out] + [ADC]

VDD
Pull-up |
Enable {>O [
VDD
OPEN-
DRAIN 3
*Qutput data* le]
Output
Disable b
ADC enable
ADC select )
*Input data* « \_{L { T ®
Input/Output data Input data Output data ADC
R0O2 EXTO/ECO - ANO
R0O3 EXT1 TOO/PWMOO AN1
R04 EXT2/SCK/EC1 SCK AN2
R0O5 EXT3/SI T10/PWM10 AN3
R06 EXT4/EC2 SO AN4
RO7 EXT5 T20 AN5
R10 EXT6 - Vref
R11 EXT7 PWM20 ANG6
R12 EXT8 PWM30/BUZO AN7
R13 EXT9 PWM40 ANS
Schmitt trigger In] + [Out / Open-drain-out]
VDD
Pull-up |
Enable {>O [
VDD
OPEN-
DRAIN )
*Output data* /0
Output <+
Disable
*Input data*« { L
Input/Output data Input data Output data

R14 - -
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NABON MC81F4204
Input] + [Out / Open-drain-out] + [ADC]
VDD
Pull-up |
Enable {>O %
VDD
OPEN-
DRAIN j
*Qutput data* 110
Output
Disable hi
ADC enable
ADC select >:
*Input data* < \_l { ®
ADC* < =
Input/Output data Input data Output data ADC
R31 - - AN14
Input] + [Out/Open-drain out]
VDD
Pull-up |
Enable {>O |
VDD
OPEN-
DRAIN )
*Qutput data* 110
Output <+
Disable
*Input data*« {
Input/Output data
R32
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NABON

Schmitt trigger In] + [Open-drain-out] + [Reset]

O

LVREN

Input data 4—@
Data <« * © Vo
Output Disable \;7
Internal RESET 4—@ LVREN

22
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ABON MC81F4204

7. ELECTRICAL CHARACTERISTICS

7.1 Absolute Maximum Ratings

Parameter Symbol Ratings Unit Note
Supply Voltage VDD -0.371 +6.0 \4 i
Vi -0.371 VDD+0.3| V' |yoltage on any pin with respect

VO -0.31 vDD+0.3 \% to Vss
mA | Maximum current output sourced

IOH -10 X
Normal Voltage Pin by (IOH per /O pin)
Zl OH -80 MA |Maxi mum current
o 15 mA | Maximum current sunk by (IOL
per /O pin)
Z1 Ol 120 MA [Maxi mum current
Total Power Dissipation fXIN 600 mw )
Storage Temperature TSTG -6571 +150 C i
Note :
Stresses above those | i stReadt iunngdsedr niaAyb scoal uustee pMearxn amuer

damage to the device. This is a stress rating only and functional operation of the device at
any other conditions above those indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating conditions for extended periods may affect
device reliability.

7.2 Recommended Operating Conditions

Parameter Symbol Conditions Min Typ Max Units

fx=1.07 4.2MHz 2.2 - 55

Operating Voltage VDD fx=1.07 8.0MHz 2.7 - 55 Vv
fx=1.07 12.0MHz 4.0 - 5.5

Operating TOPR |VDD =227 55V 40 85 °C

Temperature

o i fxin 1 - 12 MHz

perating

Frequency FOPR | Internal RC - 8 - MHz

External RC 1 - 8 MHz
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MC81F4204 NABON
7.3 A/D Converter Characteristics
(TA=-40 Cto+85C,Vpp=2.7Vto5.5V)
Parameter Symbol Conditions Min Typ | Max Units
A/D con.vertmg . i i 12 i bits
Resolution
Integral Linearity Error ILE T | °3
Differential Linearity DLE i : o o
Error Vref =5.12V,
Offset Error of Top EOT |[Ves=0V,TAo=+25 C i °1 | °3 g
Offset Error of Bottom EOB T °1 °3
Overall Accuracy T T °3 °5
Conversion time tcony T 25 | T
Analog input voltage VAIN T Vss T Vref \%
Analog Reference Vref i 57 : 55 v
Voltage
Analog input current IAIN | VDD = Vref =5V i | 10 m
VDD = Vref = 5V ) 1 3
mA
VDD = Vref = 3V i 0.5 15
Analog block current IAVDD
VDD = Vref = 5V i 100 500 nA
Power down mode
- VDD =5v,Tpo=+25 C| - 1.67 - v
BGR - VDD =4v, TA=+25 C - 1.63 - \Y;
- VDD =3v, ToA=+25 C - 1.62 - v
24 March 5, 2009 Ver.0.5




ABON MC81F4204

7.4 DC Electrical Characteristics

(TA=-40 Cto+85C,Vpp=2.2i 5.0V, Vss=0V, fXIN=12MHz)
Parameter Symbol Conditions Min Typ Max Units

ROx, R1x, R33 T R35

VIH1 VDD = 4.5V i 5.5V 0.8vDD | VDD+0.3

All input pins except
Input High Voltage VIH2 | VIH1, VIH3, 0.7vDD i VDD+0.3| v
VDD =4.5V1T 5.5V

Xin, Xout

VIH3 VDD = 4.5V i 5.5V 0.8vDD I VDD+0.3

ROx, R1x, R33 71T R35

VIL1 VDD = 4.5V i 5.5V 1 0.3 | 0.2vDD

All input pins except

Input Low Voltage VIL2 | VIHL, VIH3, i 0.3 i 0.3VDD vV
VDD =4.5V 1T 5.5V
Xin, Xout
VIL3 1 0.3 T 0.2vDD

VDD =4.5V1 5.5V

All output ports

VOH [IOH=T1 2mA VDD-1.0 i i v
VDD = 4.5V i 5.5V

Output High
Voltage

All output ports

voL |lOL=15mA i i 2.0 V]
VpD = 4.5V i 5.5V

Output Low Voltage

Input high leakage

IIH ROx i R3x, Vin=VDD i i 1 uA
current
Input low leakage IL | ROXi R3x, Vin=Vss 1 i i uA
current
VI=0V, TA=25 C,
ROx 1 R3x except R35 25 50 100
VDD=5V
Pull-up resistor RPU — kq
VI=0V, TA=25 C,
ROx 1 R3x except R35 50 100 200
vVDD=3V
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MC81F4204 NABON
7.5 DC Electrical Characteristics (Continued)
(TA=-40 Cto+85C,Vpp=2.27i 5.0V, Vss=0V, fXIN=12MHz)

Parameter Symbol Conditions Min Typ Max Units
OSC feedback Rx | nTVPD, XOuVSS 350 | 700 | 1500 Mg
resistor TA=25 C, VDD=5V

Active mode,
fx=12MHz, VDD=5V+10% T 8.0 15.0
IDD1 Crystal oscillator My
fx=8MHz, VDD=3V+10% T 3.0 6.0
Supply current Sleep mode, .
fx=12MHz, VDD=5V+£10% I 15 3.0
ISLEEP1 Crystal oscillator mA
fx=8MHz, VDD=3V+10% T 0.8 15
ISTOP Stop mode - T 0.5 5 UA
VDD=5.5V, TA=25 C
7.6 Input/Output Capacitance
(TA=-40 Cto+85C,Vpp=0V)
Parameter Symbol Conditions Min Typ Max Units
Input Capacitance CIN f=1MHz
Output Capacitance COUT [ Unmeasured pins i i 10 pF
I/O Capacitance ClO are connected Vss

26
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ABON MC81F4204

7.7 Serial /0O Characteristics

(TA=-40 Cto+85C,Vpp=2.2Vto5.5V)

Parameter Symbol Conditions Min Typ | Max | Units
. External SCK source 1,000
SCK cycle time tkey ns
Internal SCK source 1,000
hih. | dth ) ) External SCK source 500
SCK high, low widt KH: (KL - nS
’ Internal SCK source tkcy/2i 50 i
I i
. ) External SCK source 250
Sl setup time to SCK high tglk nS
Internal SCK source 250
) ) External SCK source 400
Sl hold time to SCK high tks| ns
Internal SCK source 400
Output delay for SCK External SCK source ) ) 300
tKso i i nS
to SOUT Internal SCK source 250
. . . UNTH, - y y .
Interrupt input, high,low width NTL All interrupt, Vpp =5V 200 i [ nS
RESETB input low width trsL | Input, Vpp =5V 10 i i us
UNTH tNTH
External —— 0.8 Voo N
Interrupt
—— —+— 0.2 Vbp

Figure 7-1 Input Timing for External Interrupts

trRsL
[« >

RESETB

—— —— 0.2 Vbp

Figure 7-2 Input Timing for RESETB
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UNTH tUNTH
SCK
/— 0.8 Vop
| 0.2 Vbp 7
tsik ol ks
7L ARO.B Vob
) \ /s
e 7 0.2 Voo
1Kso
SO Output Data

Figure 7-3 Serial Interface Data Transfer Timing

28
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7.8 Data Retention Voltage in Stop Mode

(TA=-40 Cto+85C,Vpp=22V1t055V)

Parameter Symbol Conditions Min Typ | Max Units
Data retention suppl
PPY 1 Vpppr i 2.2 i 5.5 Y,
voltage
. V =2.2V
Data retention supply DDDR . ..
IDDDR - | i 1 uA
current (Tp =25 C), Stop mode
IDLE Mode
X (Watchdog Timer Active)
|¢—————— Stop Mode -
Normal
Operating Mode
|¢—— Data Retention ——p|
Vb s
T \VDDDR
Execution of
STOP Instruction
0.8VDD7L
INT Request
—P{twAIT|€—
NOTE: tWAIT is the same as 256 X 1/BT Clock
Figure 7-4 Stop Mode Release Timing When Initiated by an Interrupt
RESET
Occurs
l Oscillation
——— > <t> R .
Stop Mode X Stabillization Time
. 7 Normal
4—— Data Retention ——p| Operating Mode
VDD it
V DDDR
Execution of
h . STOP Instruction
é Z‘ 0.8VDD
0.2VD
—P TWAIfE—

NOTE: tWAIT is the same as 256 X 1024 X 1/fxx (65.5mS @4MHz)

Figure 7-5 Stop Mode Release Timing When Initiated by RESETB
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NABON

7.9 LVR (Low Voltage Reset) Electrical Characteristics

(TA=-40 Cto+85C,Vpp=2.2V to55V)

Parameter Symbol Conditions Min Typ Max Units
2.2 24 2.6
LVR voltage VLVR i 23 27 29 \Y
2.7 3.0 3.3
3.6 4.0 4.4
VDD voltage rising time R T 10 T (note2) uS
VDD voltage off time lOFF | 0.5 T T S
ll:|\)//thereS|s voltage of Vv . . 10 100 my
Current consumption ILVR (VDD =3V T 45 80 uA

NOTES:

1. The current of LVR circuit is consumed when LVR is enabled by FROM Optiono .

2. 216/fx (= 6.55 ms at fx = 10 MHz)
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7.10 Main clock Oscillator Characteristics

(TA=-40 Cto+85C,Vpp=22Vto5.5V)

Oscillator Parameter Conditions Min Typ. Max Units
o 22Vi55V 1.0 i 4.2
Crystal Maf'” oscillation %2 5 5y 1.0 i 8.0 MHz
requency
40Vi 55V 1.0 T 12.0
_ - 22Vi55V 1.0 i 4.2
Cergmlc Main oscillation 57Vi55V 10 i 8.0 MHz
Oscillator frequency
40Vi 55V 1.0 T 12.0
22Vi 55V 1.0 T 4.2
E’I(;irk”a' XN input frequency | 2.7 Vi 55V 1.0 i 8.0 MHz
40Vi 55V 1.0 T 12.0

Figure 7-6 Crystal/Ceramic Oscillator

Figure 7-7 External Clock
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