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CHAPTER 2 PIN FUNCTIONS

(2) Control mode
P140 to P143 function as segment signal output and simultaneous output of segment key source signal for the
LCD controller/driver.

(a) SEG24 (KSO0) to SEG27 (KS3)
These pins are the segment signal output pins for the LCD controller/driver.
The segment key source signal output can be simultaneously used by setting the LCD mode register
(LCDMD).

2.2.12 P150 to P153 (port 15)

P150 to P153 function as a 4-bit I/O port. These pins also function as pins for segment signal output and
simultaneous output of segment key source signal for the LCD controller/driver. Either I/O port function or segment
signal output function can be selected using port function register ALL (PFALL).

(1) Port mode
P150 to P153 function as a 4-bit I/0 port. P150 to P153 can be set to input or output port in 1-bit units using port
mode register 15 (PM15). Use of an on-chip pull-up resistor can be specified by pull-up resistor option register 15
(PU15).

(2) Control mode
P150 to P153 function as segment signal output and simultaneous output of segment key source signal for the
LCD controller/driver.

(a) SEG28 (KS4) to SEG31 (KS7)
These pins are the segment signal output pins for the LCD controller/driver.
The segment key source signal output can be simultaneously used by setting the LCD mode register
(LCDMD).

2.2.13 AVrer (uPD78F048x and 78F049x only)
This is the 10-bit successive approximation type A/D converter reference voltage input pin and the positive power
supply pin of port 2 and 16-bit AXZ type A/D converter.

Note

When the A/D converter is not used, connect this pin directly to Voo ™".

Note When one or more of the pins of port 2 is used as the digital port pins or for segment output, make AVRer
the same potential as Voo.

2.2.14 AVss (4PD78F048x and 78F049x only)
This is the A/D converter ground potential pin. Even when the A/D converter is not used, always use this pin with
the same potential as the Vss pin.

2.2.15 COMO to COM7
These pins are the common signal output pins for the LCD controller/driver.

2.2.16 Vicoto Vics
These pins are the power supply voltage pins for driving the LCD.

2.2.17 RESET
This is the active-low system reset input pin.
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CHAPTER 2 PIN FUNCTIONS

2.2.18 REGC
This is the pin for connecting regulator output (2.4 V) stabilization capacitance for internal operation. Connect this
pin to Vss via a capacitor (0.47 to 1 xF: recommended).

f REGC

Vss

Caution Keep the wiring length as short as possible in the area enclosed by the broken lines in the above figures.

2.2.19 Voo
This is the positive power supply pin.

2.2.20 Vss
This is the ground potential pin.

2.2.21 FLMDO
This is a pin for setting flash memory programming mode.
Connect FLMDO to Vss in the normal operation mode.
In flash memory programming mode, connect this pin to the flash memory programmer.
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CHAPTER 5 CLOCK GENERATOR

(1) Example of setting procedure when restarting oscillation of the internal high-speed oscillation clock"™'
<1> Setting restart of oscillation of the internal high-speed oscillation clock (RCM register)
When RSTORP is cleared to 0, the internal high-speed oscillation clock starts operating.

<2> Waiting for the oscillation accuracy stabilization time of internal high-speed oscillation clock (RCM

register)
Wait until RSTS is set to 1"*°*.

Notes 1. After a reset release, the internal high-speed oscillator automatically starts oscillating and the

internal high-speed oscillation clock is selected as the CPU clock.

. This wait time is not necessary if high accuracy is not necessary for the CPU clock and peripheral

hardware clock.

(2) Example of setting procedure when using internal high-speed oscillation clock as CPU clock, and

internal high-speed oscillation clock or high-speed system clock as peripheral hardware clock

<> e

Restarting oscillation of the internal high-speed oscillation clock"™®

(See 5.6.2 (1) Example of setting procedure when restarting internal high-speed oscillation
clock).

Oscillating the high-speed system cloc
(This setting is required when using the high-speed system clock as the peripheral hardware clock.
See 5.6.1 (1) Example of setting procedure when oscillating the X1 clock and (2) Example of
setting procedure when using the external main system clock.)

kNote

Note The setting of <1> is not necessary when the internal high-speed oscillation clock or high-
speed system clock is already operating.

<2> Selecting the clock supplied as the main system clock and peripheral hardware clock (MCM register)
Set the main system clock and peripheral hardware clock using XSEL and MCMO.

XSEL MCMO Selection of Main System Clock and Clock Supplied to Peripheral Hardware
Main System Clock (fxp) Peripheral Hardware Clock (fers)
0 Internal high-speed oscillation clock | Internal high-speed oscillation clock
1 (frH) (frH)
1 0 High-speed system clock (fxH)

<3> Selecting the CPU clock division ratio (PCC register)
When CSS is cleared to 0, the main system clock is supplied to the CPU. To select the CPU clock
division ratio, use PCCO0, PCC1, and PCC2.

CSss PCC2 PCC1 PCCO CPU Clock (fcru) Selection
0 0 0 0 fxp
0 1 fxp/2 (default)
0 1 0 fxp/2?
0 1 1 fxp/2°
1 0 0 fxp/2*
Other than above Setting prohibited
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CHAPTER 6 16-BIT TIMER/EVENT COUNTERS 00

Figure 6-18. Example of Register Settings for Square Wave Output Operation

(a) 16-bit timer mode control register 00 (TMCO00)

TMC003 TMC002 TMCO001 _OVFO00
Lo [ o [ o of «+ [+ ] o] o]

LH

(b) Capture/compare control register 00 (CRC00)

Clears and starts on match
between TM0O0 and CR000.

CRC002 CRC001 CRC000
Lo [ o[ o] ol of o o] o]

\— CRO000 used as
compare register

(c) 16-bit timer output control register 00 (TOCO00)

OSPTO0 OSPE0O0 TOC004 LVS00 LVROO TOC001 TOEQO
|o\o\0\o\0/1\0/1\1\1|

\— Enables TOO0O output.

Inverts TOOO output on match
between TMOO and CR000.

Specifies initial value of TO00 output F/F

(d) Prescaler mode register 00 (PRMO0O0)

ES101 ES100 ES001 ES000 3 PRM002 PRMO001 PRMO000

| 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 01 ‘ 0/1 ‘ 0/1 |

Selects count clock

(e) 16-bit timer counter 00 (TMO0O)
By reading TMOO, the count value can be read.

(f) 16-bit capture/compare register 000 (CR000)
If M is set to CR0OO0O, the interval time is as follows.

e Square wave frequency = 1/[2 x (M + 1) x Count clock cycle]
Setting CR000 to 0000H is prohibited.
(g) 16-bit capture/compare register 010 (CR010)
Usually, CR010 is not used for the square wave output function. However, a compare match interrupt

(INTTMO10) is generated when the set value of CR010 matches the value of TMO0O.
Therefore, mask the interrupt request by using the interrupt mask flag (TMMKO010).
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CHAPTER 6 16-BIT TIMER/EVENT COUNTER 00

212

Figure 6-26. Timing Example of Clear & Start Mode Entered by TI0O00 Pin Valid Edge Input
(CR000: Compare Register, CR010: Capture Register) (2/2)

(b) TOCO0 = 13H, PRMO00 = 10H, CRC00, = 04H, TMCO00 = 0AH, CR000 = 0003H

M N P Q

TMOO register

0003H
0000H

Operable bits 00 >
(TMCO003, TMC002)

Capture & count clear input —l _l
(TI000 pin input)

Compare register
(CR000) X 0003H

Compare match interrupt '| '| '| '| '|
(INTTMOO00)

Capture register
(CR010) 0000H M >

Capture interrupt '| '| '| '|
(INTTMO10)

TOOO0 output

10

This is an application example where the width set to CR0O00 (4 clocks in this example) is to be output from the
TOO0O0 pin when the count value has been captured & cleared.

The count value is captured to CR010, a capture interrupt signal (INTTMO010) is generated, TMOO is cleared (to
0000H), and the TOOO output is inverted when the valid edge of the TIO00 pin is detected. When the count value
of TMOO is 0003H (four clocks have been counted), a compare match interrupt signal (INTTMOO0O) is generated
and the TOOO output level is inverted.
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CHAPTER 6 16-BIT TIMER/EVENT COUNTER 00

Figure 6-46. Example of Software Processing for One-Shot Pulse Output Operation (2/2)

<1> Count operation start flow

(s )

Register initial setting Initial setting of these registers is performed
PRMOO register, before setting the TMC003 and TMCO002 bits.
CRCOO register,

TOCOO registerNte,
CR000, CR0O10 registers,
port setting

TMCO003, TMCO002 bits =

01 or 10 Starts count operation

<2> One-shot trigger input flow

|

TOCO00.0SPTO00 bit =1 Write the same value to the bits other than the
or edge input to TIO00 pin OSTPOO bit.

|

<3> Count operation stop flow

The counter is initialized and counting is stopped

TMC003, TMCO02 bits = 00 by clearing the TMC003 and TMCO02 bits to 00.

=

Note Care must be exercised when setting TOCO00. For details, see 6.3 (3) 16-bit timer output control
register 00 (TOCO00).

238 Users Manual U18329EJ4VOUD



CHAPTER 7 8-BIT TIMER/EVENT COUNTERS 50, 51, AND 52

7.1 Functions of 8-Bit Timer/Event Counters 50, 51, and 52
8-bit timer/event counters 50 and 51 have the following functions.

e Interval timer

o External event counter™’

Note 2

e Square-wave output
e PWM output™*?

Notes 1. TM52 and TMOO can be connected in cascade to be used as an external 24-bit event counter. Also,
the external event input of TM52 can be input enable-controlled via TMH2. For details, see CHAPTER
6 16-BIT TIMER/EVENT COUNTER 00.
2. TM50 and TM51 only.
7.2 Configuration of 8-Bit Timer/Event Counters 50, 51, and 52

8-bit timer/event counters 50, 51, and 52 include the following hardware.

Table 7-1. Configuration of 8-Bit Timer/Event Counters 50, 51, and 52

ltem Configuration
Timer register 8-bit timer counter 5n (TM5n)
Register 8-bit timer compare register 5n (CR5n)
Timer input TI5n
Timer output TO50, TO51
Control registers Timer clock selection register 5n (TCL5n)

8-bit timer mode control register 5n (TMC5n)

Input switch control register (ISC)

Port mode register 3 (PM3) or port mode register 4 (PM4)
Port register 3 (P3) or port register 4 (P4)

Remark n=0to2

Figures 7-1 to 7-3 show the block diagrams of 8-bit timer/event counters 50, 51, and 52.
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CHAPTER 7 8-BIT TIMER/EVENT COUNTERS 50, 51, AND 52

(2) 8-bit timer mode control register 5n (TMC5n)
TMC5n is a register that performs the following five types of settings.

<1>
<2>
<3>
<4>

<5>

8-bit timer counter 5n (TM5n) count operation control

8-bit timer counter 5n (TM5n) operating mode selection
Timer output F/F (flip flop) status setting
Active level selection in timer F/F control or PWM (free-running) mode
Timer output control

Note

Note

Note

Note

TMC5n can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation sets this register to 00H.

Note TM50 and TM51 only.
Remark n=0to02

Address: FF6BH

Figure 7-9. Format of 8-Bit Timer Mode Control Register 50 (TMC50)

After reset: 0OH  R/W"™*

Symbol <7> 6 5 4 <3> <2> 1 <0>
TMC50 TCE50 TMC506 0 0 LVS50 | LVR50 | TMC501 | TOES50

TCE50 TM50 count operation control
0 After clearing to 0, count operation disabled (counter stopped)
1 Count operation start

TMC506 TM50 operating mode selection
0 Mode in which clear & start occurs on a match between TM50 and CR50
1 PWM (free-running) mode

LVS50 LVR50 Timer output F/F status setting

0 0 No change
0 1 Timer output F/F clear (0) (default value of TO50 output: low level)
1 0 Timer output F/F set (1) (default value of TO50 output: high level)
1 1 Setting prohibited

TMC501 In other modes (TMC506 = 0) In PWM mode (TMC506 = 1)

Timer F/F control Active level selection
0 Inversion operation disabled Active-high
1 Inversion operation enabled Active-low
TOES50 Timer output control

0 Output disabled (TO50 output is low level)
1 Output enabled

Note Bits 2 and 3 are write-only.

(Cautions and Remarks are listed on the next page.)
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CHAPTER 8 8-BIT TIMERS HO, H1, AND H2

Cautions 1. When TMHE1 = 1, setting the other bits of TMHMD?1 is prohibited. However, TMHMD1 can be
refreshed (the same value is written).

2. In the PWM output mode and carrier generator mode, be sure to set the 8-bit timer H compare
register 11 (CMP11) when starting the timer count operation (TMHE1 = 1) after the timer count
operation was stopped (TMHE1 = 0) (be sure to set again even if setting the same value to
CMP11).

3. When the carrier generator mode is used, set so that the count clock frequency of TMH1
becomes more than 6 times the count clock frequency of TM51.

4. The actual TOH1/P31/INTP3 pin output is determined depending on PM31 and P31, besides
TOH1 output.

Remarks 1. frrs: Peripheral hardware clock frequency
2. fr:  Internal low-speed oscillation clock frequency

User's Manual U18329EJ4VOUD 291



CHAPTER 8 8-BIT TIMERS HO, H1, AND H2

<1>

<2>

<3>

<4>

<5>

<6>
<7>

Figure 8-17. Carrier Generator Mode Operation Timing (2/3)

(b) Operation when CMP01 =N, CMP11 =M

8-bit timer H1

count clock J

B e o X X XCTX B XXX, X EERETE XL YGR X XToH

CMPO1 ‘ ‘ . N : [
CMP11 ‘ M ; ‘
TMHET |
INTTMHA1 :
<3> <4>
<1><2>
Carrier clock B E—

8-bit timer 51
count clock

TM51 count value 00HX0THX

CR51 K,

TCES1 |

INTTM51 4 .

INTTM5H1 . \ /

NRZB1 0 X i X 0 G X0

NRZ1 Q \ 7’ X 0 7 0

Carrier clock mTﬁﬂ U LU w
<6>

TOH1 1 s N 1 P 1 ) I

When TMHE1 = 0 and TCE51 = 0, the 8-bit timer counter H1 operation is stopped.

When TMHE1 = 1 is set, the 8-bit timer counter H1 starts a count operation. At that time, the carrier clock
remains default.

When the count value of the 8-bit timer counter H1 matches the CMPO1 register value, the first INTTMH1
signal is generated, the carrier clock signal is inverted, and the compare register to be compared with the 8-
bit timer counter H1 is switched from the CMPO1 register to the CMP11 register. The 8-bit timer counter H1
is cleared to OOH.

When the count value of the 8-bit timer counter H1 matches the CMP11 register value, the INTTMH1 signal
is generated, the carrier clock signal is inverted, and the compare register to be compared with the 8-bit timer
counter H1 is switched from the CMP11 register to the CMPO1 register. The 8-bit timer counter H1 is cleared
to O0H. By performing procedures <3> and <4> repeatedly, a carrier clock with duty fixed to other than 50%
is generated.

When the INTTM51 signal is generated, it is synchronized with the 8-bit timer H1 count clock and is output as
the INTTM5H1 signal.

A carrier signal is output at the first rising edge of the carrier clock if NRZ1 is set to 1.
When NRZ1 = 0, the TOH1 output is held at the high level and is not changed to low level while the carrier
clock is high level (from <6> and <7>, the high-level width of the carrier clock waveform is guaranteed).

Remark INTTM5H1 is an internal signal and not an interrupt source.

308
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CHAPTER 9 REAL-TIME COUNTER

<R> 9.4.5 1 Hz output of real-time counter
Set 1 Hz output after setting 0 to RTCE first.

Figure 9-23. 1 Hz Output Setting Procedure

( Start )

RTCE =0 Stops counter operation.
I
Setting RTCCL Selects clock input of real-time counter (RTC).
I
RCLOE1 =1 Enables output of RTC1HZ pin (1 Hz).
I
RTCE =1 Starts counter operation.

@utput start from RTC1HZ p@

<R> 9.4.6 32.768 kHz output of real-time counter
Set 32.768 kHz output after setting 0 to RTCE first.

Figure 9-24. 32.768 kHz Output Setting Procedure

s )

RTCE =0 Stops counter operation.
I
Setting RTCCL Selects clock input of real-time counter (RTC).
I
RCLOEO =1 Enables output of RTCCL pin (32.768 kHz).
I
RTCE =1 Starts counter operation.

32.768 kHz output
start from RTCCL pin
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CHAPTER 15 SERIAL INTERFACE UART6

(2) Error of baud rate
The baud rate error can be calculated by the following expression.

e Error (%) =

Actual baud rate (baud rate with error)
Desired baud rate (correct baud rate)

—1] % 100 [%]

Cautions 1. Keep the baud rate error during transmission to within the permissible error range at the
reception destination.
2. Make sure that the baud rate error during reception satisfies the range shown in (4)
Permissible baud rate range during reception.

Example: Frequency of base clock = 10 MHz = 10,000,000 Hz
Set value of MDL67 to MDL60 bits of BRGCS6 register = 00100001B (k = 33)
Target baud rate = 153600 bps

Baud rate = 10 M/ (2 x 33)
= 10000000/ (2 x 33) = 151,515 [bps]

Error = (151515/153600 — 1) x 100
= -1.357 [%]
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CHAPTER 15 SERIAL INTERFACE UART6

(5) Data frame length during continuous transmission
When data is continuously transmitted, the data frame length from a stop bit to the next start bit is extended by
two clocks of base clock from the normal value. However, the result of communication is not affected because

the timing is initialized on the reception side when the start bit is detected.

Figure 15-28. Data Frame Length During Continuous Transmission

Start bit of

1 data frame '/ second byte
\ Start bit /< Bit 0 X Bit 1 x x Bit 7 XParity bity Stop bit \ Start bit A Bit 0 x
L FL FL

FL FLstp FL FL

FL F

Where the 1-bit data length is FL, the stop bit length is FLstp, and base clock frequency is fxciks, the following

expression is satisfied.
FLstp = FL + 2/fxcLke
Therefore, the data frame length during continuous transmission is:

Data frame length = 11 x FL + 2/fxcLke
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CHAPTER 17 SERIAL INTERFACE CSIAO

502

Figure 17-17. Internal Buffer RAM Operation in Automatic Transmission/Reception Mode

(End of Transmission/Reception)

<1> End of 6th byte transmission/reception

Receive data 6 (R6)

Data reception

SIOAQ i —

ADTPO

ADTCO

ACSIIF

<2> End of automatic transmission/reception

FA1FH
FAO5H Transmit data 6 (T6)
Receive data 5 (R5)
Receive data 4 (R4)
Receive data 3 (R3)
Receive data 2 (R2)
FAOOH Receive data 1 (R1)
FA1FH
FAO5H Receive data 6 (R6)
Receive data 5 (R5)
Receive data 4 (R4)
Receive data 3 (R3)
Receive data 2 (R2)
FAOOH Receive data 1 (R1)
FA1FH
FAO5H Receive data 6 (R6)
Receive data 5 (R5)
Receive data 4 (R4)
Receive data 3 (R3)
Receive data 2 (R2)
FAOOH Receive data 1 (R1)
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t Match

5

Receive data 6 (R6)

SIOAO0
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ACSIIF

SIOA0
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CHAPTER 18 LCD CONTROLLER/DRIVER

18.1 Functions of LCD Controller/Driver

The functions of the LCD controller/driver in the 78K0/LF3 are as follows.

(1)
@)
®)

(4)
(6)

(6)

The LCD driver voltage generator can switch external resistance division and internal resistance division.
Automatic output of segment and common signals based on automatic display data memory read
Six different display modes:
» Static
¢ 1/2 duty (1/2 bias)
1/3 duty (1/2 bias)
(
(

e 1/3 duty (1/3 bias)
1/4 duty (1/3 bias)
1/8 duty (1/4 bias)
Six different frame frequencies, selectable in each display mode
1PD78F047x: Segment signal outputs: 40" (SEGO to SEG39),

Common signal outputs: 8" (COMO0 to COM?7)
1PD78F048x: Segment signal outputs: 40™* (SEGO to SEG39),

Common signal outputs: 8" (COMO to COM7)
1PD78F049x: Segment signal outputs: 32" (SEGO to SEG31),

Common signal outputs: 8" (COMO0 to COM?7)
Output of LCD segment signals and time division output of segment key source signals in each display mode
(except static mode)
Segment key source signal outputs: Max. 8 (SEG24 (KS0) to SEG31 (KS7))

Note The four segment signal outputs (SEGO to SEG3) and four common signal outputs (COM4 to COM7) are

alternate-function pins. COM4 to COM7 can be used only when eight-time-slice mode is selected by the
setting of the LCD display mode register (LCDM).
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CHAPTER 20 REMOTE CONTROLLER RECEIVER

(4) Remote controller receive GPLS compare register (RMGPLS) (Type B reception mode)
This register is used to detect the low level of a remote controller guide pulse (short side).
RMGPLS is set with an 8-bit memory manipulation instruction.
Reset signal generation sets RMGPLS to 00H.

(5) Remote controller receive GPLL compare register (RMGPLL) (Type B reception mode)
This register is used to detect the low level of a remote controller guide pulse (long side).
RMGPLL is set with an 8-bit memory manipulation instruction.
Reset signal generation sets RMGPLL to 00H.

RIN

Counter value

Guide pulse

RMGPLS register value

RMGPLL register value

AN

—

Allowable

range

User’'s Manual U18329EJ4VOUD

If RMGPLS < counter value < RMGPLL
is satisfied, it is assumed that the low
level of the guide pulse has been
successfully received.
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CHAPTER 20 REMOTE CONTROLLER RECEIVER

Clock

RIN (ideal)

RIN

Synchronization

samp1

samp2

Internal RIN

Remark

Clock

Clock RIN (ideal)

RIN

Synchronization

samp1

samp2

samp3

Internal RIN

Remark

626

Figure 20-16. Noise Elimination Operation Example (1/2)

(a) 1-clock noise elimination (PRSEN = 0, NCW = 0)

L L L

Noise

L Since synchronized signal = samp1 = H is not satisfied, samp1 is not latched.

L

Delayed by 2 to 3 clocks

Internal RIN is a signal after synchronization and sampling are performed twice, and is therefore later

than the actual signal input from the outside to the RIN pin by two to three clocks.

(b) 2-clock noise elimination (PRSEN = 0, NCW = 1)

R I O O

Noise

-

Since synchronized signal = samp1 = H, samp1 is latched from this
= point and later.

' Since synchronized signal = samp2 = H is not satisfied, samp2 is
DL not latched.

Delayed by 3 to 4 clocks

Internal RIN is a signal after synchronization and sampling are performed three times, and is therefore
later than the actual signal input from the outside to the RIN pin by 3 to 4 clocks.
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CHAPTER 25 POWER-ON-CLEAR CIRCUIT

<R>

Figure 25-2. Timing of Generation of Internal Reset Signal by Power-on-Clear Circuit
and Low-Voltage Detector (1/2)

(1) In1.59 V POC mode (option byte: POCMODE = 0)

Set LVl to be Set LVIto be Set LVl to be
used for reset used for interrupt used for reset

Supply voltage

(Vob)

Vivi

1.8 \Note 1

VPoc=1.59 V (TYP) ~===-==> S b R RESRRRRREEE — A §

Internal high-speed
oscillation clock (frH)

High-speed

system clock (fx+)
(when X1 oscillation
is selected)

CPU

Internal reset signal

Notes 1.

Caution

Remark

676

0.5 V/ms (MIN.)"**2

ov A A A

\Wait for oscillation ‘
: : \accuracy stabilization ' '
i Note 3 , : 1(86 to 361 us) ' : Note 3 ,
o ! -~ ' _—

1 Starting oscillation is ' | Starting oscillation is | Starting oscillation is 1
ispecified by soﬂware.\ ' ' fspeciﬁed by softwaré. | specified by scﬂware.\ !
' Wait for voltage Normal operation fReselpenodf Normal operation  Resetperod: Wait for voltage Normal operation
_ ; stabilization | , (internal high-speed : (oscilaion | . (internal high-speed ' (osilaion |~ stabilization | (internal high-speed !
Operation (193 to 5.39 ms): : oscillation clock)¥e4; stop) 1 oscillation clock)N®4 " gop) ! (1.93t05.39 ms) ! | oscillation clock)Mte 4 .
stops B i T ; T T T T " ~— Operation stops
Reset processing (19 to 80 us) Reset processing (11 to 47 us) Reset processing (19 to 80 us)

] L L .

The operation guaranteed range is 1.8 V < Voo < 5.5 V. To make the state at lower than 1.8 V reset
state when the supply voltage falls, use the reset function of the low-voltage detector, or input the low
level to the RESET pin.

If the voltage rises to 1.8 V at a rate slower than 0.5 V/ms (MIN.) on power application, input a low level
to the RESET pin after power application and before the voltage reaches 1.8 V, or set the 2.7 V/1.59 V
POC mode by using an option byte (POCMODE = 1).

The internal voltage stabilization time includes the oscillation accuracy stabilization time of the internal
high-speed oscillation clock.

The internal high-speed oscillation clock and a high-speed system clock or subsystem clock can be
selected as the CPU clock. To use the X1 clock, use the OSTC register to confirm the lapse of the
oscillation stabilization time. To use the XT1 clock, use the timer function for confirmation of the lapse
of the stabilization time.

Set the low-voltage detector by software after the reset status is released (see CHAPTER 26
LOW-VOLTAGE DETECTOR).

Vwvi:  LVI detection voltage
Vroc: POC detection voltage

User's Manual U18329EJ4V0OUD



<R>

CHAPTER 31 ELECTRICAL SPECIFICATIONS (STANDARD PRODUCTS)

DC Characteristics (5/5)

(Ta =-40 to +85°C, 1.8 V < Vbp < 5.5 V, AVReF < Vbp, Vss = AVss =0 V)

Standard products

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
Watchdog timer | lwom™*" | During 240 kHz internal low-speed oscillation clock operation 5 10 LA
operating current
LVI operating e 9 18 LA
current
Successive lanci™*® 2.3V < AVRer < Vop 0.86 1.9 mA
approximation
type A/D
converter
operating current
AZ type A/D Iapca™*® 2.7 V < AVRer < Vop 1.4 2.7 mA
converter
operating current
LCD operating l.eoi™e* | LCD display off (deselect signal output) Voo =5.0V 3.0 8.0 LA
ourrent (LCDON =0, SCOC =1) Voo =3.0V 20 | 50 | uA

Iep2* | LCD display on Voo =5.0 V 30 | 80 | A
(LCDON =1, SCOC =1) Voo = 3.0 V 20 50 LA

Notes 1.

This includes only the current that flows through the watchdog timer (including the operating current of the

240 kHz internal oscillator). When the watchdog timer is operating in HALT mode or STOP mode, the
current value of the 78KO0/LF3 is obtained by adding Iwpt to Ibb2 or Ippa.
2. This includes only the current that flows through the LVI circuit. When the LVI circuit is operating in HALT
mode or STOP mode, the current value of the 78KO0/LF3 is obtained by adding ILvi to lbb2 or Ippa.
3. This includes only the current that flows through the A/D converter (AVrer). When the A/D converter is
operating in HALT mode or STOP mode, the current value of the 78KO0/LF3 is obtained by adding labc1 or
lapc2 to lbb1 or Ippz.
4. This includes only the current that flows through the LCD controller/driver. Not including the current that
flows through the LCD divider resistor. The current value of the 78KO0/LF3 is obtained by adding the LCD
operating current (l.cp1 or I.cp2) to the supply current (Iop+, Iopz, or Ibps).
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CHAPTER 31 ELECTRICAL SPECIFICATIONS (STANDARD PRODUCTS)

Tl Timing

Standard products

trio

TI000

| triHo

1/fnis

triLs

TI50, TI51, TI52 \

|| triHs

Interrupt Request Input Timing

tinTL

tiNTH

INTPO to INTP5

Key Interrupt Input Timing

tkR

KRO to KR7

RESET Input Timing

trRsL

RESET
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