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LC88FC3KO0A

Function Details
B Xstromyl6 CPU
® 4G-byte address space
e General-purpose registers : 16 bits x 16 registers

W Flash ROM
® 786432 x 8 bits
® Programming voltage level : 2.7 to 3.6V.
® Block-erasable in 2K byte units.
® Data written in 2-byte units.

H RAM
® 48640 x 8 bits

B Minimum instruction cycle time (tCYC)
® 100 ns (10 MHz), VppD=2.7t03.6V

W Ports
® Normal withstand voltage /O ports
Ports whose I/O direction can be designated in 1 bit units : 86 (POn P1n, P2n, P3n, P4n, P5Sn, P6n, P7n, PAn
PBO to PB6, PC2, PDO to PD5)

® Oscillation/normal withstand voltage 1/0 ports : 4 (PCO, PC1, PC3, PC4)

® Reset pins : 1 (RESB)

® TEST pins : 1 (TEST)

® Power pins :8(Vssl to4, VpDp1 to 4)
B Timers

® Timer 0 : 16-bit timer that supports PWM/toggle outputs

<1> 5-bit prescaler

<2> 8-bit PWM x 2, 8-bit timer + 8-bit PWM mode selectable

<3> Clock source selectable from system clock, OSCO0, OSC1, and internal RC oscillator.
® Timer 1 : 16-bit timer with capture registers

<1> 5-bit prescaler

<2> May be divided into 2 channels of 8-bit timer

<3> Clock source selectable from system clock, OSCO0, OSC1, and internal RC oscillator
® Timer 2 : 16-bit timer with capture registers

<1> 4-bit prescaler

<2> May be divided into 2 channels of 8-bit timer

<3> Clock source selectable from system clock, OSCO, OSC1, and external events
® Timer 3 : 16-bit timer that shpports PWM/toggle outputs

<1> 8-bit prescaler

<2> 8-bit timerx 2ch or 8-bit timer+8-bit PWM mode selectable

<3> Clock source selectable from system clock, OSCO, OSC1, and external events
® Timer 4 : 16-bit timer that supports toggle outputs

<1> Clock source selectable from system clock and prescaler 0
® Timer 5 : 16-bit timer that supports toggle output

<1> Clock source selectable from system clock and prescaler 0
® Timer 6 : 16-bit timer that supports toggle outputs

<1> Clock source selectable from system clock and prescaler 1
® Timer 7 : 16-bit timer that supports toggle output

<1> Clock source selectable from system clock and prescaler 1

*Prescaler 0 and 1 are consisted of 4bits and can choose their clock source from OSCO or OSC1.
® Base timer

<1> Clock may be selected from OSCO (32.768 kHz crystal oscillator) and frequency-divided output of

system clock.
<2> Interrupts can be generated in 7 timing schemes.
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LC88FC3KO0A

B Real time clock
<1> Calender with Jan. 1, 2000 to Dec.31, 2799 including automatic leapyear calculation function.
<2> Consisted of Indipendent second-minuit-hour-day-month-yeare-century counters.

M Serial interfaces

® SIOO0 : 8-bit synchronous SIO
<1> LSB first/MSB first mode selectable
<2> Supports data communication with a data length of 8§ bits or less (1 to 8 bits specifiable)
<3> Built-in 8-bit baudrate generator (4 tCYC to 512 tCYC transfer clocks)
<4> Continuous/automatic data transmission (9- to 32768-bit units specifiable)
<5> Interval function (intervals specifiable in 0 to 64tSCK units)
<6> Wakeup function

® SIO1 : 8-bit synchronous SIO
<1> LSB first/MSB first mode selectable
<2> Supports data communication with a data length of 8§ bits or less (1 to 8 bits specifiable)
<3> Built-in 8-bit baudrate generator (4 tCYC to 512 tCYC transfer clocks)
<4> Continuous/automatic data transmission (9- to 32768-bit units specifiable)
<5> Interval function (intervals specifiable in 0 to 64tSCK units)
<6> Wakeup function

® SIO4 : 8-bit synchronous SIO
<1> LSB first/MSB first mode selectable
<2> Supports data communication with a data length of 8§ bits or less (1 to 8 bits specifiable)
<3> Built-in 8-bit baudrate generator (4 tCYC to 512 tCYC transfer clocks)
<4> Continuous/automatic data transmission (9- to 32768-bit units specifiable)
<5> Interval function (intervals specifiable in 0 to 64tSCK units)
<6> Wakeup function

® SMIICO : Single master I°C/8-bit synchronous SIO
Mode 0 : Single-master mode communication
Mode 1 : Synchronous 8-bit serial I/O (MSB first)

® SMIIC]I : Single master I°C/8-bit synchronous SIO
Mode 0 : Single-master mode communication
Mode 1 : Synchronous 8-bit serial I/O (MSB first)

® SLIICO : Slave I*C/8-bit synchronous SIO
Mode 0 : I°C slave mode communication
Mode 1 : Synchronous 8-bit serial I/O (MSB first)

Note: usable only with the external clock source
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LC88FC3KO0A

Package Dimensions
unit : mm

TQFP 100, 14x14
CASE 932AN-01

ISSUE O
D
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—
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I
1
F=50 ANAM P/N 32776 A\
= SYMBOL] MIN [ NOM [ MAX
= A | - 1T -T120
= Al [0.05] — Jo0.15
—A— = A2 [0.95]1.00[1.05
o |
= D 16.00 BSC
A = | D1 14.00 BSC
E EI T =1 E 16.00 BSC
= =] 14.00 BSC
= —B— L |0.45]0.60]0.75
= e 0.50 BSC
= B _[0.17 [0.22]0.27
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SEE DETAIL A
SEATING PLANE
ANo.10
c —_—
o —
-~ ‘
J RADIUS
G RADIUS 1. ALL DIMENSIONS ARE IN MILLIMETERS.
/2 PACKAGE OUTSIDE FEATURES AND PIN 1 INDICATOR
a.\/ VARY FROM VENDOR TO VENDOR.
/3\ THIS PART CONFORMS TO JEDEC 95, MS—026, VARIATION "AED".

DETAIL A
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Pin Description

LC88FC3KO0A

Pin Name 110 Description
VSSI1, VSS2, - — power sources
VSS3, VSS4
VDDI1, VDD2, - + power sources
VDD3, VDD4
Port 0 /O | * 8-bit I/O port
P00 to PO7 * I/O specifiable in 1-bit units
* Pull-up resistors can be turned on and off in 1 bit units
* HOLD release input (P00 to P03, P04, P05)
* Port O interrupt input (P00 to P03, P04, P0O5)
* Pin functions
P06 : Timer OL output
P07 : Timer OL output/UARTO clock input
Port 1 I/O | * 8-bit I/O port
P10 to P17 * I/O specifiable in 1-bit units
* Pull-up resistors can be turned on and off in 1 bit units
* Pin functions
P10 : SIOO0 data output
P11 : SIOO0 data input/pulse input/output
P12 : SIOO0 clock input/output
P13 : UARTO transmit
P14 : Timer 3L output/UARTO receive
P15 : Timer 3H output
P16 : UART?2 receive
P17 : UART?2 transmit
Port 2 I/O | * 8-bit I/O port
P20 to P27 * I/O specifiable in 1-bit units

* Pull-up resistors can be turned on and off in 1 bit units
* Pin functions
P20 : INT4 input/HOLD release input/timer 3 event input/
timer 2L capture input/timer 2H capture input
P21 : INTS input/HOLD release input/timer 3 event input/
timer 2L capture input/timer 2H capture input
P22 : SMIICO clock input/output
P23 : SMIICO bus input/output/data input
P24 : SMIICO data output (used in 3-wire SIO mode)
P25 : Timer 4 output
P26 : Timer 5 output
Interrupt acknowledge type
INT4, INTS5 : H level, L level, H edge, L edge, both edges
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LC88FC3KO0A

Continued from preceding page.

Pin Name

110

Description

Port 3

P30 to P37

I/O

* 8-bit I/O port

* I/O specifiable in 1-bit units

* Pull-up resistors can be turned on and off in 1 bit units

* Pin functions
P30 : INTO input/HOLD release/timer 2L capture input
P31 : INTI1 input/HOLD release/timer 2H capture input

P32 : INT2 input/HOLD release/timer 2 event input/timer 2L capture input/

Infrared Remote Controller Receiver input

P33 : INT3 input/HOLD release/timer 2 event input/timer 2H capture input

P34 : UARTS3 receive
P35 : UART3 transmit
P36 : Timer 6 output
P37 : Timer 7 output

Interrupt acknowledge type

INTO to INT3 : H level, L level, H edge, L edge, both edges

Port 4

P40 to P47

/O

* 8-bit I/O port
* 1/O specifiable in 1-bit units
* Pull-up resistors can be turned on and off in 1 bit units
* Pin functions
P40 : INT6 input/HOLD release input
P41 : INT7 input/HOLD release input
P43 : SIO1 data output
P44 : SIO1 data input/bus input/output
P45 : SIO1 clock input/output
P46 : PWMOA output
P47 : PWMOBoutput

Interrupt acknowledge type
INT6, INT7 : H level, L level, H edge, L edge, both edges

Port 5

P50 to P57

/O

* 8-bit I/O port

* I/O specifiable in 1-bit units

* Pull-up resistors can be turned on and off in 1 bit units
* HOLD release input

* Port 0 interrupt input

Port 6

P60 to P67

/O

* 8-bit I/O port
* 1/O specifiable in 1-bit units
* Pull-up resistors can be turned on and off in 1 bit units
* Pin functions
ANO (P60) to AN7 (P67) : AD converter input port

Port 7

P70 to P77

/O

* 8-bit I/O port
* 1/O specifiable in 1-bit units
* Pull-up resistors can be turned on and off in 1 bit units
* Pin functions
ANS8 (P70) to AN15 (P77) : AD converter input port
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LC88FC3KO0A

Continued from preceding page.

Pin Name 110 Description
Port A I/O | 8-bit I/O port
PAO to PA7 * I/O specifiable in 1-bit units
* Pull-up resistors can be turned on and off in 1 bit units
* Multiplexed pin functions
PAO : SIO4 data output
PA1 : SIO4 data input/pulse input/output
PA2 : SIO4 clock input/output
PA3 : SIO4 chip select input
PA4 : SLIICO clock input
PAS5 : SLIICO bus input/output/data input
PA6 : SLIICO data output (used in 3-wire SIO mode)
Port B I/o |*7-bit I/O port
PBO to PB6 * 1/O specifiable in 1-bit units
* Pull-up resistors can be turned on and off in 1 bit units
* Multiplexed pin functions
PB4 : SMIIC1 clock input/output
PBS : SMIIC1 bus input/output/data input
PB6 : SMIICI data output (used in 3-wire SIO mode)
Port C /O | 5-bit I/O port
PCO to PC4 * I/O specifiable in 1-bit units
* Pull-up resistors can be turned on and off in 1 bit units(PC2)
* Pin functions
PCO : 32.768 kHz crystal oscillator input
PC1 : 32.768 kHz crystal oscillator output
PC2 : FILT of VCO
PC3 : Ceramic oscillator input
PC4 : Ceramic oscillator output/VCO output
Port D I/O | 6-bit I/O port
PDO to PD5 * I/O specifiable in 1-bit units
* Pull-up resistors can be turned on and off in 1 bit units
TEST I/O |* TEST pin
* Used to communicate with on-chip debugger.
* Connects an external 100 kQ pull-down resistor.
RESB /0

Reset pin
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LC88FC3KO0A

Port Output Types
The table below lists the types of port outputs and the presence/absence of a pull-up resistor.
Data can be read into any input port even if it is in the output mode.

Option Selected in .
P N T Pull-up R
ort Name Units of Output Type ull-up Resistor

P00 to PO7 CMOS

P10to P17

P20 to P27

P30 to P37

P40 to P47 Able to program special

P50 to P57 functions’output type from CMOS

P60 to P67 1 bit output or Nch-opendrain Programmable

P70 to P77

PAO to PA7

PBO to PB6

P60 to P67

P70 to p77

PDO to PD5 CMOS

PC2
N-channel open drain

PCO - N
(32.768 kHz crystal oscillator input) one
Nch-open drain

PC1 - (32.768k kHz crystal oscillator None
output)

PC3 - CMOS . . . None
(ceramic oscillator input)

PC4 - CMOS . . None
(ceramic oscillator output)

* Make the following connection to minimize the noise input to the VDDI1 pin and prolong the backup time.
Be sure to electrically short the VSS1, VSS2, VSS3 and VSS4 pins.

Example 1 : When data is being backed up in the HOLD mode, the H level signals to the output ports are fed
by the backup capacitors.

LSI
Power g zlz z;z £ Voo
i
For buckup . VPR2
r B
Vpp3
L DD
Vpp4
£ DD
] |Vsst Vss2 Vss3 Vsst

J
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LC88FC3KO0A

m Electrical Characteristics at Ta=40 to +85°C, Vgg1=Vgg2=V5g3=Vgg4=0V

Applicable Pin . Specification
Parameter Symbol Conditions
/Remarks Vpp [V] min typ max unit
High level input IIH (1) |Ports 0, 1,2 Output disabled
current Ports 3,4, 5 Pull-up resistor off
Ports 6,7 VIN=VDD 271036 1
Ports A. B.C. D (including output Tr. off
RESB leakage current)
Low level input IIL (1) |(PortsO, 1,2 Output disabled HA
current Ports 3, 4, 5 Pull-up resistor off
Ports 6,7 VIN=Vss 271036 | -1
Ports A. B. C. D (including output Tr. off
RESB leakage current)
High level output VOH (1) |Ports 0, 1, 2,3 IOH=-0.4mA
£ P M 3.0t03.6 | VDD=0-4
voltage Ports 5, 6
VOH (2) |Ports A, D, PC2 IOH=-0.2mA
P40 to P45 27t03.6 | VDD=0-4
PB2 to PB6
VOH (3) | P46, P47 IOH=-1.6mA 3.0t03.6 | VDD-0-4
VOH (4) |PBO, PBI IOH=-1.0mA 271036 | VDD—04
VOH (5) | PCO, PCl, IOH=-1.0mA 30103.6 | VDD-0.4
PC3, PC4
VOH (6) |~ 7 I0H=-0.4mA 2.7t03.6 | VDD0.4
Low level output VOL (1) |Ports 0,1,3 , 4 IOL=1.6mA
voltage Ports 5, 6,7, D 3.0103.6 0.4 v
PC2
P20 to P21, OL=1.0mA
VOL @) |pog 10 P27 -
PAOto PA3 271036 0.4
PAG6 to PA7
PBO to PB3, PB6
VOL (3) | P22, P23, IOL=3.0mA 3.0t0 3.6 0.4
PA4, PAS _
VOL (4) ’ ’ IOL=1.3mA
PB4, PB5 2.7103.6 0.4
VOL (5) | PCO, PC1, I0L=1.0mA 30t03.6 0.4
PC3, PC4, —
VOL (6) [OL=0.4mA 2.7103.6 04
Pull-up resistor Rpu (1) |PortsO,1,2,3 VOH=0.9Vpp
3.0t03.6 15 35 80
Ports 4,5, 6,7 kQ
Rpu (2) | Ports A, B, D, PC2 271036 | 15 35 100
Hysteresis voltage VHYS | RESB
When ports 1, 2, 3,
0.1V
4AB 2.7103.6 DD \%
PnFSAn=1
Pin capacitance CP All pins Pins other than that under
test
VIN=VsS 2.71t03.6 10 pF
f=1 MHz
Ta=25°C

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product performance may not be
indicated by the Electrical Characteristics if operated under different conditions.
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LC88FC3KO0A

m Serial I/O Characteristics at Ta=40 to +85°C, Vgg1=Vgg2=Vgg3=Vgg4=0V
Serial I/0 Characteristics (Wakeup Function Disabled) (Note 4-1-1)

Specification

Applicable .
Parameter Symbol . Conditions
Pin/Remarks VpD [VI] min typ max unit
Cgf 5 Period tSCK (1) SCKO (P12) | - See Fig. 6. 4
= f} Low level tSCKL (1)
g ;%. pulse width 2
High level tSCKH (1) 2
pulse width tSCKHA (1) * Automatic communication
mode 6
- See Fig. 6. 271036
tSCKHBSY * Automatic communication teYe
(1a) mode 23
- See Fig. 6.
tSCKHBSY * Mode other than automatic
(1b) communication mode 4
- See Fig. 6.
© | Period tSCK (2)  |SCKO (P12) | - CMOS output selected
=l - See Fig. 6. 4
é Low level tSCKL (2) -
7 | pulse width
High level {SCKH (2) SCK
pulse width 122
tSCKHA (2) + Automatic communication
mode
+ CMOS output selected 271036 6
- See Fig. 6.
tSCKHBSY * Automatic communication
(2a) mode 4 ’ tCYC
+ CMOS output selected
- See Fig. 6.
tSCKHBSY * Mode other than automatic
(2b) communication mode 4
- See Fig. 6.
@ | Data setup time tsDI (1) SI0 (P11), - Specified with respect to
E; SBO (P11) rising edge of SIOCLK 0.03
E. Data hold time thDI (1) * See Fig. 6. 27t03.6
0.03
‘é’ 5 Output delay tdDO (1)  |SOO0 (P10), |- (Note 4-1-2)
5|8 |time SBO (P11)
e | & 1tCYC
g = +0.05 | us
1% tdDO (2) * (Note 4-1-2) 2.7103.6
E
3 1eye
= +0.05

Note 4-1-1 : These specifications are theoretical values. Add margin depending on its use.
Note 4-1-2 : Specified with respect to the falling edge of SIOCLK. Specified as the interval up to the time an
output change begins in the open drain output mode. See Fig. 6.
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LC88FC3KO0A

S101 Serial Input/Output Characteristics (Wakeup Function Enabled) (Note 4-4-1)

Applicable N Specification
Parameter Symbol . Conditions
Pin/Remarks Vpp [V] min typ max unit
(g{ﬁ E Period tSCK (6) SCK1 (P45) | - See Fig. 6. 5
B e
o | 2 | Low level tSCKL (6)
o |8 . 1
2 | = | pulse width
High level tSCKH (6) 2.7t03.6 . tCYC
pulse width

tSCKHBSY

© 2
Cgf Data setup time tsDI (4) SI1 (P44), | - Specified with respect to 0.03
=) SB1 (P44) rising edge of SIOCLK )
§ Data hold time thDI (4) - See Fig. 6. 27t03.6
- 0.03
% |5 | Output delay | 1dDO (6) SOI (P43), | - (Note 4-4-2) K
5| £ | time SBI (P44)
o | o 1tCYC
=18 2.7103.6
B F +0.05

Note 4-4-1 : These specifications are theoretical values. Add margin depending on its use.
Note 4-4-2 : Specified with respect to the falling edge of SIOCLK. Specified as the interval up to the time an
output change begins in the open drain output mode. See Fig. 6.
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LC88FC3KO0A

SMIICO Simple SIO Mode Input/Output Characteristics (Note 4-7-1)

Applicable . Specification
Parameter Symbol . Conditions
Pin/Remarks Vpp [V] min typ max unit
g g Period tSCK (10) | SMOCK See Fig. 6. 4
=3 =S (P22)
o | &
S | 8 | Low level tSCKL (10)
== . 2.7103.6 2
pulse width oy
tCY!
High level tSCKH (10) 5
pulse width
9 Period tSCK (11) | SMOCK * CMOS output selected 4
E (P22) - See Fig. 6.
2. | Low level tSCKL (11)
8 . 2.71t03.6 12
7 | pulse width
tSCK
High level tSCKH (11) ) SC
pulse width V
@ | Data setup time tsDI (7) SMODA - Specified with respect to
=1 .. 0.03
=N (P23), rising edge of SIOCLK
5 - . 2.7t03.6
< | Data hold time thDI (7) - See Fig. 6.
=4 0.03
ZD’ Output delay time | tdDO (10) SMO0DO + Specified with respect to S
g (P24), falling edge of SIOCLK H
% SMODA - Specified as interval up to 1tCYC
e . 2.7t03.6
s (P23) time when output state starts +0.05
changing.
- See Fig. 6.

Note 4-7-1 : These specifications are theoretical values. Add margin depending on its use.
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LC88FC3KO0A

SMIICO I°C Mode Input/Output Characteristics (Note 4-8-1) (Note 4-8-2) (Note 4-8-4)

time when output state starts

changing.

Applicable Specification
Parameter Symbol . Conditions
Pin/Remarks Vpp [V] min typ max unit
Q g Period tSCL SMOCK - See Fig. 8. s
)
%2 (P22)
g | Lowlevel |tSCLL
= . 2.7t03.6 2.5
pulse width il
Tfilt
Highlevel | tSCLH , !
pulse width
O | Period tSCLx SMOCK + Specified as interval up to
) . 10
Ef (P22) time when output state starts
2. | Low level tSCLLx changing.
8 . 2.71t03.6 12
7 | pulse width
High level | tSCLHx ) tSCL
pulse width V
SMOCK and SMODA | 5P SMOCK (P22) | - See Fig. 8.
pins input spike SMODA (P23) 2.71t03.6 1 TAilt
suppression time
= | tBUF SMOCK (P22) | - See Fig. 8.
2 SMODA (P23) 25 Tfilt
tBUFx SMOCK (P22) | - Standard clock mode
Bus release time SMODA (P23) | - Specified as interval up to 5s
between start and time when output state starts| 5 753 6 ’
stop g changing. .
g - High-speed clock mode "
- Specified as interval up to L6
time when output state starts ’
changing.
tHD;STA | SMOCK (P22) | - When SMIIC register
SMODA (P23) | control bit, 20
12CSHDS=0 ’
= - See Fig. 8.
S ; Tfilt
=} * When SMIIC register
control bit
2.5
12CSHDS=1
Start/restart .
o - See Fig. 8.
condition hold 2.7t03.6
i tHD;STAx | SMOCK (P22) | - Standard clock mode
ime
SMODA (P23) | - Specified as interval up to "
time when output state starts ’
g changing. s
g + High-speed clock mode
+ Specified as interval up to 0
time when output state starts L
changing.
— | tSU;STA | SMOCK (P22) | - See Fig. 8.
5
2 SMODA (P23) 1.0 Tfilt
tSU;STAx | SMOCK (P22) | - Standard clock mode
SMODA (P23) | - Specified as interval up to
Restart condition time when output state starts 5.5
. . 2.7t03.6
setup time 9 changing.
= B us
=3 + High-speed clock mode
+ Specified as interval up to L6
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LC88FC3KO0A

SLIICO Simple SIO Mode Input/Output Characteristics (Note 4-11-1)

Applicable . Specification
Parameter Symbol . Conditions
Pin/Remarks Vpp [V] min typ max unit

(g{ﬁ 5 Period tSCK (13) | SLOCK See Fig. 6. 4
=3 =S (PA4)
o | &
S | 8 | Low level tSCKL (13)
== . 2.7t03.6 2 tCYC

pulse width

High level tSCKH (13) 5

pulse width
@ | Data setup time tsDI (9) SLODA + Specified with respect to 0.03
=) (PAS), rising edge of SIOCLK 5 3 )
5 . 7t03.6
5 | Datahold time | thDI (9) - See Fig. 6. 7o
=S 0.03
Cgf Output delay time | tdDO (13) SLODO + Specified with respect to S
B (PA6), falling edge of SIOCLK #
é, SLODA + Specified as interval up to ) 36 1tCYC
g (PAS) time when output state starts 7103, +0.05

changing.
- See Fig. 6.

Note 4-11-1 : These specifications are theoretical values. Add margin depending on its use.
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LC88FC3KO0A

: Specification
Parameter Symbol A};pllcablz Conditions
Pin/Remarks Vpp [V] Min typ max | Unit
tF SLOCK (PA4) | - See Fig. 8.
g SLODA (PAS5) 271036 300
SLOCK and tF SLOCK (PA4) | - When SLIICO register
SLODA pins fall SLODA (PAS5) | control bits 3 20+0.1Cb 250 ns
time o PSLW=I1, PHV=1 (Note 4-12-3)
=1
=1
=8 + SLOCK, SLODA port output
FAST mode 3.0t03.6 100
- Cb < 100pF
Note 4-12-1 : These specifications are theoretical values. Add margin depending on its use.

Note 4-12-2 : The value of Tfilt is determined by the values of the register SLICOPCNT, bits 5 and 4 (BRP1,
BRPO) and the system clock frequency.

BRP1 BRPO THilt
0 0 tCYCx1
0 1 tCYCx2
1 0 tCYCx3
1 1 tCYCx4

Set bits (BPR 1, BPRO) so that the value of Tfilt falls between the following range :
250 ns > Tfilt > 140 ns
Note 4-12-3: Cb represents the total loads (in pF) connected to the bus pins. Cb < 100 pF
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UARTO Operating Conditions at Ta=40 to +85°C, V§§1=Vg§2=Vgg3=Vgg4=0V

Specification

Parameter Symbol PAP/%hcablE Conditions
n/Remarks Vpp [V] min typ max unit
Transfer rate UBRO UORX (P13),
UOTX (P14),
UOBRG 2.7103.6 4 8 tBGCYC
(PO7)
Note 4-9 : tBGCYC denotes one cycle of the baudrate clock source.
UART2 Operating Conditions at Ta=40 to +85°C, Vgg1=Vgg2=V§§3=Vgg4=0V
- Specification
Parameter Symbol P.Al;%hcabli Conditions
n/Remarks VpD [V] min typ max unit
Transfer rate UBR2 U2RX (P16),
U2TX (P17),
2.7103.6 8 4096 tBGCYC
Note 4-10: tBGCYC denotes one cycle of the baudrate clock source.
UART3 Operating Conditions at Ta=40 to +85°C, Vgg1=Vg52=Vgg3=Vgg4=0V
i Specification
Parameter Symbol PADI;I}){llcablli Conditions
yRemarks Vpp [V] min typ max unit
Transfer rate UBR3 U3RX (P34),
U3TX (P395),
2.7t03.6 8 4096 tBGCYC

Note 4-10 : tBGCYC denotes one cycle of the baudrate clock source.

m Pulse Input Conditions at Ta=40 to +85°C, Vgg1=Vgg§2=Vgg3=Vgg4=0V

Specification

Parameter Symbol | Applicable Pin/Remarks Conditions
Vpp [V] min typ max unit
High/low level | tPIH (1) | INTO (P30), + Interrupt source flag can be
pulse width tPIL (1) INT1 (P31), set.
INT2 (P32), + Event inputs for timers 2 and
INT3 (P33), 3 are enabled.
INT4 (P20),
INTS5 (P21), 2.7t03.6 2 tCYC
INTG6 (P40),
INT7 (P41)
tPIL (2) RESB Resetting is enabled. 27t03.6 10 us
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m AD Converter Characteristics at Ta=40 to +85°C, Vgg1=Vgg2=Vgg3=Vgg4=0V
12-bit AD Conversion Mode

: : Specification
Parameter Symbol Ap/lﬁlcabli Pin Conditions
emarks VDD [V] min typ max unit
Resolution NAD ANO (P60) 27103.6 12 bit
to AN7 (P67),
Absolute accuracy | ETAD | AN8 (P70) (Note 6-1) 2710 3.6 +16 LSB
Conversion time TCADI2| *© ANIS (P77) Conversion time calculated 3.0t03.6 64 115
271036 128 230 K
Analog input VAIN v v
voltage range 2.7103.6 SS DD v
Analog port IAINH VAIN=Vpp 27103.6 1
input current HA
TAINL VAIN=Vgg 271036 1
. . . . _ 52
— Conversion time calculation formula : TCAD12 = ( xpgniionmaie T2) X tCYC
8-bit AD Conversion Mode
. . Specification
Parameter Symbol Ap/};ilcabliPm Conditions
emarks VpD [V] min typ max unit
Resolution NAD ANO (P60) 27103.6 3 bit
to AN7 (P67),
Absolute accuracy | ETAD ANS (P70) (Note 6-1) 27103.6 415 LSB
Conversion time TCADS to ANI5 (P77) Conversion time calculated 30t03.6 39 71
271036 79 140 K
Analog input VAIN v v
voltage range 271036 8§ DD Vv
Analog port IAINH VAIN=Vpp 27103.6 1
input current pA
TIAINL VAIN=Vgg 2.7t03.6 -1
. . . . _ 52
— Conversion time calculation formula : TCADS = (pgviiormane 72) X tCYC

Note 6-1 : The quantization error (£1/2LSB) is excluded from the absolute accuracy.

Note 6-2 : The conversion time refers to the interval from the time a conversion starting instruction is issued
till the time the complete digital value against the analog input value is loaded in the result register.
The conversion time is twice the normal value when one of the following conditions occurs:

- The first AD conversion is executed in the 12-bit AD conversion mode after a system reset.
- The first AD conversion is executed after the AD conversion mode is switched from 8-bit to 12-bit AD
conversion mode.
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m Consumption Current Characteristics at Ta=—40 to +85°C, Vgg1=Vg§2=Vgg3=Vgg4=0V
typ : 3.3V

Specification

Applicable Conditions

Parameter Symbol Pin/Remarks Vop [V]

min typ max unit

Normal mode | IDDOP (1) | Vppl * FmCF=10 MHz ceramic oscillator
consumption =Vpp2 mode

current =VpDp3 * FmX'tal=32.768 kHz crystal oscillator
(Note 7-1) B mode 2.7t03.6 5.0 12.0
=Vpp4 - System clock set to 10 MHz

+ Internal RC oscillation stopped
+ 1/1 frequency division mode

IDDOP (2) * FmCF=0Hz (oscillation stopped) mA
- FmX'tal=32.768 kHz crystal oscillator
mode

+ System clock set to internal RC 27103.6 08 21
oscillation

* 1/1 frequency division mode

IDDOP (3) * FmCF=0Hz (oscillation stopped)

- FmX'tal=32.768 kHz crystal oscillator
mode

+ System clock set to 32.768 kHz

* Internal RC oscillation stopped

* 1/1 frequency division mode

2.7t03.6 30 136 HA

Continued on next page.
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m Power-on Reset (POR) Characteristics at Ta=—40 to +85°C, V§§1=Vg§2=Vgg3=Vgg4=0V

Specification

Parameter Symbol Pin/Remarks Conditions Option selected ] ]
min typ max unit
voltage
Por release PORRL * Select from option. 2.57V 247 2.57 272
voltage (Note 8-1) 287V 277 | 287 | 3.02
Detction voltage | POUKS * See Fig 10. v
unknown state (Note 8-2) 0.7 0.95
Power supply PORIS - Power supply rise time
rise time from OV to 1.6V. 100 ms

Note8-1 : The POR release level can be selected out of 2 levels only when the LVD reset function is disabled.
Note8-2 : POR is in an unknown state before transistors start operation.

m Low Voltage Detection Reset (LVD) Characteristics

at Ta=—40 to +85°C, Vg51=V§§2=Vgs3=Vss4=0V

Specification
Parameter Symbol Pin/Remarks Conditions Option selected ] ]
min typ max unit
voltage

LVD reset LVDET * Select from option.
voltage (Note 9-2)
(Note 9-1) - See Fig 11. 281V 2.71 2.81 2.96 \%
LVD hysteresis | LVHYS
width 2.81V 60 mV
Detection LVUKS - See Fig 11.
voltage unknown (Note 9-3) 0.7 0.95 \Y%
state
Low voltage TLVDW * LVDET-0.5V
detection - See Fig 12.
minimum width 0.2 ms
(Replay
sensitivity)

Note9-1 : LVD reset voltage specification values do not include hysteresis voltage.

Note9-2 : LVD reset voltage may exceed its specification values when port output state changes and/or when a
large current flows through port.

Note9-3 : LVD is in an unknown state before transistors start operation.
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POR release voltage
(PORRL)

O

Vpp

et

Unknown-state
(POUKS)

RES#

Figure 10. Waveform observed when only POR is used (LVD not used)
(RESET pin : Pull-up resistor RRES only)

» The POR function generates a reset only when power is turned on starting at the Vgg level.

* No stable reset will be generated if power is turned on again when the power level does not go
down to the Vg level as shown in (a). If such a case is anticipated, use the LVD function
together with the POR function or implement an external reset circuit.

* A reset is generated only when the power level goes down to the Vg level as shown in (b) and
ower is turned on again after this condition continues for 100us or longer.

LVD hysteresis width
(LVHYS)

!

VbD \/

LVD release voltage
(LVDET+LVHYS)

)
L
)

AN
R

C1 7" Resef period _

Unknown-state
(LVUKS)

RES#

Figure 11. Waveform observed when both POR and LVD functions are used
(RESET pin : Pull-up resistor RRES only)

* Resets are generated both when power is turned on and when the power level lowers.

« A hysteresis width (LVHYYS) is provided to prevent the repetitions of reset release and entry
cycles near the detection level.
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Vbbp

LVD release voltage \ 1 [J
LVD reset voltage —/

i

- — — LVDET-0.5V

Figure 12. Low voltage detection minimum width
(Example of momentary power loss / Voltage variation waveform)
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