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Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Active

78K/0

8-Bit

10MHz

3-Wire SIO, LINbus, UART/USART
LCD, LVD, POR, PWM, WDT
62

16KB (16K x 8)

FLASH

768 x 8

1.8V ~ 5.5V

Internal

-40°C ~ 85°C (TA)

Surface Mount

80-LQFP
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CHAPTER 1 OUTLINE

1.5 78K0/Lx3 Microcontroller Series Lineup

ROM RAM 78K0/LC3 78K0/LD3 78KO0/LE3 78KO0/LF3
48 Pins 52 Pins 64 Pins 80 Pins
60 KB 2 KB - - uPD78F0465 #PD78F0495
uPD78F0455 #PD78F0485
uPD78F0445 uPD78F0475
48 KB 2 KB - - uPD78F0464 uPD78F0494
uPD78F0454 uPD78F0484
uPD78F0444 uPD78F0474
32 KB 1 KB uPD78F0413 #PD78F0433 uPD78F0463 #PD78F0493
uPD78F0403 uPD78F0423 uPD78F0453 uPD78F0483
uPD78F0443 uPD78F0473
24 KB 1 KB uPD78F0412 uPD78F0432 uPD78F0462 uPD78F0492
uPD78F0402 uPD78F0422 uPD78F0452 uPD78F0482
uPD78F0442 uPD78F0472
16 KB 768 B uPD78F0411 #PD78F0431 uPD78F0461 #PD78F0491
uPD78F0401 1PD78F0421 uPD78F0451 1PD78F0481
uPD78F0441 1uPD78F0471
8 KB 512B uPD78F0410 uPD78F0430 - -
uPD78F0400 #PD78F0420
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CHAPTER 1 OUTLINE

@/2)

ltem

uPD78F0481 uPD78F0482 4PD78F0483 HPD78F0484 uPD78F0485

10-bit successive approximation
type A/D converter

10-bit resolution x 8 channels (AVrer = 2.3 10 5.5 V)

16-bit AX type A/D converter

Serial interface

» UART supporting LIN-bus"™": 1 channel
« 3-wire serial I/O/UART""**: 1 channel
¢ Automatic transmit/receive 3-wire CSI:1 channel

LCD controller/driver

* External resistance division and internal resistance division are switchable.
» Segment signal outputs: 40 (36) [36 (32)] **°**
» Common signal outputs: 4 (8)"*°*

Remote controller receiver Provided
Manchester code generator Provided
Vectored Internal 21
interrupt sources | External 7

Segment key source signal output

Segment key source signal outputs: 8 (SEG24(KS0)-SEG31(KS7))

Key interrupt

Key interrupt (INTKR) occurs by detecting falling edge of key input pins (KRO to KR7).

Reset

¢ Reset using RESET pin

¢ Internal reset by watchdog timer

¢ Internal reset by power-on-clear

¢ Internal reset by low-voltage detector

On-chip debug function

Provided

Power supply voltage

Voo =1.8t0 5.5V

Operating ambient temperature

Ta=-40to +85°C

numbers 75 and 76).

Package ¢ 80-pin plastic LQFP (14 x 14)
* 80-pin plastic LQFP (fine pitch) (12 x 12)
Notes 1. The LIN-bus supporting UART pins can be changed to the automatic transmit/receive 3-wire CSI pins (pin

2. Select either of the functions of these alternate-function pins.

w

. The values in parentheses are the number of signal outputs when 8com is used.

4. The values in square brackets are the number of signal outputs when using the UART®6 pins (RxD6, TxD6)

on the bottom side.
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CHAPTER 3 CPU ARCHITECTURE

)

(©)

(4)

(5)

70

CALLT instruction table area
The 64-byte area 0040H to 007FH can store the subroutine entry address of a 1-byte call instruction (CALLT).

Option byte area

A 5-byte area of 0080H to 0084H and 1080H to 1084H can be used as an option byte area. Set the option byte
at 0080H to 0084H when the boot swap is not used, and at 0080H to 0084H and 1080H to 1084H when the boot
swap is used. For details, see CHAPTER 27 OPTION BYTE.

CALLF instruction entry area
The area 0800H to OFFFH can perform a direct subroutine call with a 2-byte call instruction (CALLF).

On-chip debug security ID setting area

A 10-byte area of 0085H to 008EH and 1085H to 108EH can be used as an on-chip debug security ID setting
area. Set the on-chip debug security ID of 10 bytes at 0085H to 008EH when the boot swap is not used and at
0085H to 008EH and 1085H to 108EH when the boot swap is used. For details, see CHAPTER 29 ON-CHIP
DEBUG FUNCTION.
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CHAPTER 4 PORT FUNCTIONS

4.2.4 Port4
Port 4 is an 8-bit I/0 port with an output latch. Port 4 can be set to the input mode or output mode in 1-bit units

using port mode register 4 (PM4). When the P40 to P47 pins are used as an input port, use of an on-chip pull-up
resistor can be specified in 1-bit units by pull-up resistor option register 4 (PU4).

This port can also be used for key interrupt input, segment key scan input, timer 1/0, remote control receive data
input, and power supply voltage for driving the LCD.

Reset signal generation sets port 4 to input mode.

Figures 4-12 to 4-14 show a block diagram of port 4.

Figure 4-12. Block Diagram of P40

Vob
M\
WRepu
l PU4
> PU40 P-ch
b—l -cl
Alternate
function
RD
(2]
- | g
2 [}
£
WRProRrT
P4
Output latch
~ (P40) 5 —©) P40/Vica/KRO
(o]
WRem %
PM4 @
S PM40
N Vics
LCDM
LCDMO to LCDM2
P4: Port register 4

PU4: Pull-up resistor option register 4
PM4:  Port mode register 4

LCDM: LCD display mode register

RD: Read signal

WRxx: Write signal
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CHAPTER 5 CLOCK GENERATOR

<R> Figure 5-9. Format of Internal High-speed Oscillation Trimming Register (HIOTRM)

Address: FF30H After reset: 10H R/W

Symbol 7 6 5 4 3 2 1 0
HIOTRM 0 0 0 TTRM4 TTRM3 TTRM2 TTRM1 TTRMO
TTRM4 TTRM3 TTRM2 TTRM1 TTRMO Clock correction value
(27V<VbD<5.5V)
MIN. TYP. MAX.

-5.54% | -4.88% | —-4.02%
-5.28% | -4.62% | -3.76%
-4.99% | -4.33% | -3.47%
-4.69% | -4.03% | -3.17%
-4.39% | -3.73% | -2.87%
-4.09% | -3.43% | —2.57%
-3.79% | -3.13% | -2.27%
-3.49% | -2.83% | -1.97%
-3.19% | -2.53% | -1.67%
—2.88% | -2.22% | -1.36%
—223% | -1.91% | -1.31%
-1.92% | -1.60% | -1.28%
-1.60% | -1.28% | -0.96%
-1.28% | -0.96% | -0.64%
-0.96% | —0.64% | -0.32%
-0.64% | -0.32% 0%
+0% (default)
0% +0.32% | +0.64%
4+0.33% | +0.65% | +0.97%
+0.66% | +0.98% | +1.30%
+0.99% +1.31% +1.63%
+1.32% | +1.64% | +1.96%
+1.38% +1.98% +2.30%
+1.46% | +2.32% | +2.98%
+1.80% +2.66% +3.32%
+2.14% | +3.00% | +3.66%
+2.48% +3.34% +4.00%
+2.83% | +3.69% | +4.35%
+3.18% +4.04% +4.70%
+3.53% | +4.39% | +5.05%
+3.88% +4.74% +5.40%
+4.24% | +5.10% | +5.76%

Al a|lalalalala|lajla|lala|la|la|la]l a0l O] O] O] O] O

alalalalalala|la|lo|olo|lo|lo|o|o|o|—|=a|=|a|a|a|2~|loo|o|o|o|o|o|o
ala|ala|lo|lo|o|lo|w|—|a|=|o|o|o|o|—|=a|=2|a|o|o|o|o|=|=|a|a|o|o|o|o
sl a|lo|lo|l=w|w|o|lo|m|m|lo|lo|=|m|o|lo|—|=|lo|lo|r|—|o|o|=|=|o|o|=|=|o|lo
s|lo|=|lo|l=|lo|n|lo|m|o|=|lo|=|o|=|o|—|lo|=|o|n|o|=|o|=|o|=|o|=|o|=-|o

Caution The internal high-speed oscillation frequency will increase in speed if the HIOTRM register
value is incremented above a specific value, and will decrease in speed if decremented below
that specific value. A reversal, such that the frequency decreases in speed by incrementing the
value, or increases in speed by decrementing the value, will not occur.
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CHAPTER 5 CLOCK GENERATOR

Figure 5-12. Examples of Incorrect Resonator Connection (2/2)

(c) Wiring near high alternating current (d) Current flowing through ground line of oscillator
(potential at points A, B, and C fluctuates)

Vop

Pmn

Vs X2

R AN
T 9 l
T

S
A . B TC
High current
77 cali

High current

(e) Signals are fetched

Vs! X2

Yo
T

[

e

Remark When using the subsystem clock, replace X1 and X2 with XT1 and XT2, respectively. Also, insert
resistors in series on the XT2 side.

Caution 2. When X2 and XT1 are wired in parallel, the crosstalk noise of X2 may increase with XT1,
resulting in malfunctioning.
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CHAPTER 6 16-BIT TIMER/EVENT COUNTERS 00

Figure 6-52. Example of Register Settings for Pulse Width Measurement (1/2)

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

TMC003 TMC002 TMC001 _OVFQO
[ o | o | o | o | on | on | o | o |

LH

01: Free running timer mode
10: Clear and start mode entered
by valid edge of TI000 pin.

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

CRC002 CRC001 CRC000
[ o | o [ o | o | o | 1 [ on | 1 |

—— 1: CRO0O0O0 used as capture register

0: TIO10 pin is used as capture
trigger of CR000.

1: Reverse phase of TI000 pin is
used as capture trigger of CR000.

1: CRO10 used as capture register

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

OSPTO0 OSPEOO TOC004 LVSO0 LVROO TOCO001 TOEOO

Lol ofofofo]ofofco]

(d) Prescaler mode register 00 (PRMO00)

ES101 ES100 ES001 ES000 3 PRM002 PRMO001 PRMO000

Selects count clock
(setting valid edge of TI000 is prohibited)

00: Falling edge detection
01: Rising edge detection
10: Setting prohibited
11: Both edges detection
(setting when CRCO001 = 1 is prohibited)

00: Falling edge detection
01: Rising edge detection
10: Setting prohibited

11: Both edges detection
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CHAPTER 6 16-BIT TIMER/EVENT COUNTER 00

(2) Cautions for input enable control for TI52 pin
The input enable control signal (TMH2 output signal) for the TI52 pin is synchronized by the TI52 pin input clock,
as described in Figure 6-54 Configuration Diagram of External 24-bit Event Counter and Figure 6-55
Operation Timing of External 24-bit Event Counter. Thus, when the counter is operated as an external event
counter, an error up to one count may be caused.

(3) Cautions for 16-bit timer/event counter 00 count up during external 24-bit event counter operation
16-bit timer/event counter 00 has an internal synchronization circuit to eliminate noise when starting operation,
and the first clock immediately after operation start is not counted.
When using the counter as a 24-bit counter, by setting 16-bit timer/event counter 00 and 8-bit timer/event counter
52 as the higher and lower timer and connecting them in cascade, the interrupt request flag of 8-bit timer/event
counter 52 which is the lower timer must be checked as described below, in order to accurately read the 24-bit
count values.
- If TMIF52 = 1 when TM52 and TMOO are read:
The actual TMOO count value is “read value of TMOO + 1”.
- If TMIF52 = 0 when TM52 and TMOO are read:
The read value is the correct value.

This phenomenon of 16-bit timer/event counter 00 occurs only when operation is started. A count delay will not
occur when 16-bit timer/event counter 00 overflows and the count is restarted from 0000H, since synchronization

has already been implemented.

<When starting operation>

TM52 __00H X _01H X 02H FFH_X_00H X _01H FFH X_ooH X otH X
TMOO  0000H X 0000H X 0000H 0000H X 0000H X 0000H 0000H X 0001H X 0001H X
TMIF52 [
when timer oplration is started The timeeroes not count up The tier counts up upon second

upon the first overflow of TM52.  and subsequent overflows.

<Overflow of higher timer>

™52 FFH X 00oH X O1H FFH X 0oH X 01H FFH_X_ooH X o1H X
TM00 FFFFH X 0000H X 0000H 0000H X 0001H X 0001H 0001H X'0002H X 0002H X
Overflow The timer counts up as normal

upon an overflow of TM0O.
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CHAPTER 9 REAL-TIME COUNTER

<R> 9.4.2 Shifting to STOP mode after starting operation
Perform one of the following processing when shifting to STOP mode immediately after setting RTCE to 1.

However, after setting RTCE to 1, this processing is not required when shifting to STOP mode after the first
INTRTC interrupt has occurred.

e Shifting to STOP mode when at least two input clocks (frtc) have elapsed after setting RTCE to 1 (see Figure 9-

19, Example 1).

e Checking by polling RWST to become 1, after setting RTCE to 1 and then setting RWAIT to 1. Afterward, setting
RWAIT to 0 and shifting to STOP mode after checking again by polling that RWST has become 0 (see Figure 9-

19, Example 2).

Figure 9-19. Procedure for Shifting to STOP Mode After Setting RTCE to 1

Example 1

=

RTCE=1

Waiting at least for 2
frrc clocks

STOP mode

~L

328

Sets to counter operation
start

Shifts to STOP mode No

Example 2

(

RTCE=1

RWAIT =1

é

Yes

RWAIT =0

%\

Yes

STOP mode

¢

User's Manual U18329EJ4V0OUD

Sets to counter operation

start

Sets to stop the SEC to YEAR
counters, reads the counter
value, write mode

Checks the counter wait status

Sets the counter operation

Shifts to STOP mode



CHAPTER 12 10-BIT SUCCESSIVE APPROXIMATION TYPE A/D CONVERTER (uPD78F048x and 78F049x only)

(5)

(6)

(7)

Full-scale error
This shows the difference between the actual measurement value of the analog input voltage and the theoretical
value (Full-scale — 3/2LSB) when the digital output changes from 1 111.

Integral linearity error

This shows the degree to which the conversion characteristics deviate from the ideal linear relationship. It
expresses the maximum value of the difference between the actual measurement value and the ideal straight line
when the zero-scale error and full-scale error are 0.

Differential linearity error
While the ideal width of code output is 1LSB, this indicates the difference between the actual measurement value
and the ideal value.

Figure 12-16. Zero-Scale Error Figure 12-17. Full-Scale Error

1]
_:‘éT T Full-scale error
S Ideal line e
Q 5 /
9] ™ 111 /- ; ;
= - — 1 T
g on 5 VAR
:I/ S 1 /< 1 1
5 = 1 1 1
> st | fmm e AN I 1 1
£ otor . g’ ! /: I
° ! 3 . ! !
“g : © : ! 1
£ oorld X g0 ! .
5 o1 :\Zero-scale error a R \ Ideal line
' 2 ~ '
000 ! L . N 000 | | | |
0 1 2 3 AVRer 0 AVrer-3  AVmer—2  AVmer—1 AVRer

Analog input (LSB) Analog input (LSB)

Figure 12-18. Integral Linearity Error Figure 12-19. Differential Linearity Error

Ideal 1LSB width

Ideal line

Digital output

Integral linearity
error

)T

Analog input

AVrer

(8) Conversion time
This expresses the time from the start of sampling to when the digital output is obtained.

Digital output

L — Differential

linearity error

(
T

Analog input

The sampling time is included in the conversion time in the characteristics table.

(9) Sampling time

368

This is the time the analog switch is turned on for the analog voltage to be sampled by the sample & hold circuit.

. Sampling ___|
time

Conversion time

User's Manual U18329EJ4V0OUD
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CHAPTER 13 16-BIT AZ TYPE A/D CONVERTER (4PD78F049x only)

(3) 16-bit AT type A/D conversion result register (ADDCR)
This register is a 16-bit register that stores the A/D conversion result. Each time A/D conversion ends, the
conversion result is loaded from the AX A/D circuit. The higher 8 bits of the conversion result are stored in FF7FH
and the lower 8 bits are stored in FF7EH.
ADDCR can be read by a 16-bit memory manipulation instruction.
Reset signal generation clears this register to 0000H.
Figure 13-4. Format of 16-Bit AX type A/D Conversion Result Register (ADDCR)
Address: FF7EH, FF7FH  After reset: 0000H R
Symbol FF7FH FF7EH
ADDCR

Cautions 1. When N-bit resolution is set, conversion results are stored starting from the higher bits and
the remaining 16-N bits are fixed to “0”.
2. If the conversion completion interrupt and conversion result read operation conflict, the
conversion result may be undefined. Read the conversion result after the generation of the
conversion result completion interrupt, and before the next conversion completion.

(4) 8-bit AX type A/D conversion result register (ADDCRH)

This register is an 8-bit register that stores the A/D conversion result. The higher 8 bits of 16-bit resolution are
stored.

ADDCRH can be read by an 8-bit memory manipulation instruction.

Reset signal generation clears this register to 00H.

Figure 13-5. Format of 8-Bit AX type A/D Conversion Result Register (ADDCRH)

Address: FF7FH  Afterreset: OOH R

Symbol 7 6 5 4 3 2 1 0
ADDCRH | | | | | | | | |

Caution If the conversion completion interrupt and conversion result read operation conflict, the read
value of the conversion result may be undefined. Read the conversion result after the
generation of the conversion result completion interrupt, and before the next conversion
completion.
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CHAPTER 18 LCD CONTROLLER/DRIVER

18.4 Setting LCD Controller/Driver

18.4.1 Setting method when not using segment key scan function (KSON = 0)
When not using the segment key scan function (KSON = 0), set the LCD controller/driver as follows. Set the LCD
controller/driver using the following procedure.

<1> Set (VAON = 1) internal gate voltage boosting (bit 4 of the LCD display mode register (LCDM))."*

<2> Set the resistance division method via MDSETO and MDSET1 (bits 4 and 5 of the LCD mode register
(LCDMD)) (MDSETO = 0: external resistance division method, MDSETO = 1: internal resistance
division method).

<3> Set the pins to be used as segment outputs to the port function registers (PF2m, PFnALL).

<4> Set an initial value to the RAM for LCD display.

<5> Set the number of time slices via LCDMO to LCDM2 (bits 0 to 2 of the LCD display mode register
(LCDM)).

<6> Set the LCD source clock and LCD clock via LCD clock control register 0 (LCDCO).

<7> Set (SCOC = 1) SCOC (bit 6 of the LCD display mode register (LCDM)).
Deselect signals are output from all the segment and common pins, and the non-display status is
entered.

<8> Start output corresponding to each data memory by setting (LCDON = 1) LCDON (bit 7 of LCDM).

Subsequent to this procedure, set the data to be displayed in the data memory.

Note Set VAON based on the following conditions.
<When set to the static display mode>
e When2.0V <Vieco <Vbob <5.5V: VAON =0
e When 1.8V <Vico <Vbob <3.6 V: VAON =1
<When set to the 1/3 bias method>
e When2.5V <Vico <Vopb<5.5V: VAON =0
e When 1.8V <Vico <Vbp < 3.6 V: VAON =1
<When set to the 1/2 bias method or 1/4 bias method >
e When 2.7V <Vico<Vob<5.5V: VAON =0
e When 1.8V <Vico <Vop <3.6 V: VAON =1

Remarks 1. Use the following procedure to set to the display-off state and disconnect the internal resistors

when using the internal resistance division method.

<1> Clear LCDON (bit 7 of LCDM) (LCDON = 0).
Deselect signals are output from all segment pins and common pins, and a non-display
state is entered.

<2> Clear SCOC (bit 6 of the LCD display mode register (LCDM)) (SCOC = 0).
Ground levels are output from all segment pins and common pins.

<3> Assume MDSETO, MDSET1 (bits 4 and 5 of the LCD mode register (LCDMD)) = (0, 0)
and set the resistance division method to the external resistance division method.

2. m=0to7,n=08to11,13to 15

Caution When displaying in a mode with a large number of COMs, such as 8 COM, V.co may not be
able to obtain sufficient contrast under the low-voltage conditions, depending on the panel
characteristics. Use the LCD controller/driver after having performed thorough LCD
display evaluation and confirmed that there are no problems regarding the display quality.
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CHAPTER 18 LCD CONTROLLER/DRIVER

(d) 1/4 bias method

COMn Vico

(Eight-time slot mode)

T: One LCD clock period Tr: Frame frequency
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CHAPTER 18 LCD CONTROLLER/DRIVER

Figure 18-19. Static LCD Drive Waveform Examples

Te

Vico

como

Vss

Vico

SEG11

Vico

SEG12

+Vico

COMO-SEG11 0

-Vico

+Vico

COMO-SEG12 0

-Viep
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CHAPTER 21

INTERRUPT FUNCTIONS

21.3 Registers Controlling Interrupt Functions

The following 6 types of registers are used to control the interrupt functions.

o Interrupt request flag register (IFOL, IFOH, IF1L, IF1H)
o Interrupt mask flag register (MKOL, MKOH, MK1L, MK1H)

o Priority specification flag register (PROL, PROH, PR1L, PR1H)

o External interrupt rising edge enable register (EGP)

e External interrupt falling edge enable register (EGN)

¢ Program status word (PSW)

Table 21-2 shows a list of interrupt request flags, interrupt mask flags, and priority specification flags corresponding
to interrupt request sources.

Table 21-2. Flags Corresponding to Interrupt Request Sources (1/2)

Interrupt Interrupt Request Flag Interrupt Mask Flag Priority Specification Flag
Source Register Register Register
INTLVI LVIIF IFOL LVIMK MKoOL LVIPR PROL
INTPO PIFO PMKO PPRO
INTP1 PIF1 PMKA1 PPR1
INTP2 PIF2 PMK2 PPR2
INTP3 PIF3 PMK3 PPR3
INTP4 PIF4 PMK4 PPR4
INTP5 PIF5 PMK5 PPR5
INTSRE6 SREIF6 SREMK®6 SREPR6
INTSR6 SRIF6 IFOH SRMK6 MKOH SRPR6 PROH
INTST6 STIF6 STMK6 STPR6
INTCSI10 CSIIF10 ™! CSIMK10 "*? CSIPR10 "**
INTSTO STIFQ "' STMKOQ "** STPRO "*°
INTTMH1 TMIFHA1 TMMKH1 TMPRH1
INTTMHO TMIFHO TMMKHO TMPRHO
INTTM50 TMIF50 TMMK50 TMPR50
INTTMOO0O TMIFO00 TMMKO000 TMPRO000
INTTMO10 TMIFO10 TMMKO10 TMPRO10
Notes 1. If either interrupt source INTCSI10 or INTSTO is generated, bit 2 of IFOH is set (1).
2. Bit 2 of MKOH supports both interrupt sources INTCSI10 and INTSTO.
3. Bit 2 of PROH supports both interrupt sources INTCSI10 and INTSTO.
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CHAPTER 23 STANDBY FUNCTION

(b) Release by reset signal generation
When the reset signal is generated, HALT mode is released, and then, as in the case with a normal reset
operation, the program is executed after branching to the reset vector address.

<R> Figure 23-4. HALT Mode Release by Reset

(1) When high-speed system clock is used as CPU clock

~ HALT
instruction
((
Reset signal )
Normal operation Reset Normal operation
(high-speed Reset |processing (internal high-speed
Status of CPU system clock) HALT mode period [(181080 ) oscillation clock)
High-speed Oscillation|Oscillation
syst%m gock Oscillates stopped | stopped | Oscillates
(X1 oscillation) \ J/

*Oscillation stabilization time

1 16
Starting X1 oscillation is ¢ /X027

specified by software.

(2) When internal high-speed oscillation clock is used as CPU clock

~ HALT
instruction
l (
Reset signal o
Normal operation Reset Normal operation
(internal high-speed Reset |processing (internal high-speed
Status of CPU  oscillation clock) HALT mode period [(191080 g) oscillation clock)
) Oscillation
Internal high-speed Oscillates stopped Oscillates
oscillation clock

Wait for oscillation
accuracy stabilization
(86 to 361 us)

(3) When subsystem clock is used as CPU clock

- HALT
instruction
((
Reset signal )y
. Restt  Normal operation mode
Normal operation Reset |processng|  (internal high-speed
Status of CPU  (subsystem clock) HALT mode period |(191080 us) oscillation clock)
Oscillation| Oscillation
Subsystem clock Oscillates stopped | stopped | Oscillates

(XT1 oscillation) |

Starting XT1 oscillation is
specified by software.

Remark fx: X1 clock oscillation frequency
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CHAPTER 24 RESET FUNCTION

Table 24-2. Hardware Statuses After Reset Acknowledgment (4/4)

Hardware Status After Reset
Acknowledgment**
Remote controller Remote controller receive shift register (RMSR) O00H
receiver Remote controller receive data register (RMDR) OOH
Remote controller shift register receive counter register (RMSCR) 00H
Remote controller receive GPHS compare register (RMGPHS) O00H
Remote controller receive GPHL compare register (RMGPHL) 00H
Remote controller receive DLS compare register (RMDLS) 00H
Remote controller receive DLL compare register (RMDLL) 00H
Remote controller receive DHOS compare register (RMDHOS) O00H
Remote controller receive DHOL compare register (RMDHOL) 00H
Remote controller receive DH1S compare register (RMDH1S) O00H
Remote controller receive DH1L compare register (RMDH1L) 00H
Remote controller receive end width select register (RMER) 00H
Remote controller receive interrupt status register (INTS) 00H
Remote controller receive interrupt status clear register (INTC) 00H
Remote controller receive control register (RMCN) O00H
Interrupt Request flag registers OL, OH, 1L, 1H (IFOL, IFOH, IF1L, IF1H) O00H
Mask flag registers OL, OH, 1L, 1H (MKOL, MKOH, MK1L, MK1H) FFH
Priority specification flag registers OL, OH, 1L, 1H (PROL, PROH, PR1L, FFH
PR1H)
External interrupt rising edge enable register (EGP) 00H
External interrupt falling edge enable register (EGN) 00H

Note During reset signal generation or oscillation stabilization time wait, only the PC contents among the hardware
statuses become undefined. All other hardware statuses remain unchanged after reset.
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CHAPTER 25 POWER-ON-CLEAR CIRCUIT

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

(2) In 2.7 V/1.59 V POC mode (option byte: POCMODE = 1)

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

Supply voltage
(Vop)

Vivi
Voopoc = 2.7 V (TYP.)

1 8 vNole1
Vpoc=159V (TYP)

oV i i
iWait for oscillation H ‘\Wait for oscillation : 'Wait for oscillation
1accuracy stabilization H \accuracy stabilization ! \accuracy stabilization
(86 to 361 us) 1 /(86 t0 361 us) ' 1(86 to 361 us)
[ — 1 I —— ' ]
Internal high-speed
oscillation clock (frH)
. ' Starting oscillation is : Starting oscillation is ! Starting oscillation jis
High-speed ' f specified by software. ' f specified by software. : f specified by softwate.
system clock (fx+) ! ! :
(when X1 oscillation
is selected) ! - ! -
Normal operation  Reset period! Normal operation Reset perod Normal operation
' (internal high-speed : (oscilation } . (internal high-speed * oscillation | . (internal high-speed
Operation ' : oscillation clock)\'*2 i sop) ' oscillation clock)™®2 ! stop) ' oscillation clock)'e? )
CpU stops : ' j j : ] ' ' T Operation stops
f Reset processing (11 to 47 us) ‘ i Reset processing (11 to 47 us) ! w Reset processing (11 to 47 us)f

Internal reset signal

Notes 1. 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.

2. 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.

Cautions 1. Set the low-voltage detector by software after the reset status is released (see CHAPTER 26
LOW-VOLTAGE DETECTOR).
<R> 2. A voltage oscillation stabilization time of 1.93 to 5.39 ms is required after the supply voltage
reaches 1.59 V (TYP.). If the time the supply voltage rises from 1.59 V (TYP.) to 2.7 V (TYP.) is
within 1.93 to 5.39 ms, a power supply stabilization wait time of 0 to 5.39 ms occurs
automatically before reset processing and the reset processing time becomes 19 to 80 us.

Remark Vwvi: LVI detection voltage
Vproc: POC detection voltage
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CHAPTER 31 ELECTRICAL SPECIFICATIONS (STANDARD PRODUCTS)

(e) AUTOCSI (Master mode, SCKAO... internal clock output)

Standard products

Parameter Symbol Conditions MIN. TP. MAX Unit
SCK&ycle time i ey 4.0/ <Vp <®/ ] ns
27V<Vo 4.0 120 n$
1.9/ <Vo 2.7V 10 n$
SCKhigh-low-level width s, 4.0/ <Vo <5/ & 2 -6 ns
t 27V<Vo 4.0/ ey 2 - ns
10
1.8/ <Vo 2.7V ey 2 — ns
20
SIAGetup time fo SCK0 1) t s 27V<Vo <5/ 10 ns
1.9/ <Vo 2.7V 20 ns
SlAthold time from SCK0 1) tas 30 ns
Blay time from SCK0 | to tgos C=QF 4.0/ <Vo <5/ 20 ns
SOA®utput 27V<Vo 4.0/ 30 ns
1.8/ <Vo 2.7V 40 ns
Note C is the load capacitance of the SCKGnd SOA®utput lines.
(f) AUTOCSI (Slave mode, SCKAO... external clock input)
Parameter Symbol Conditions MIN. TP. MAX Unit
SCK&ycle time 1 e 4.0/ <Vo <%/ ] ns
27V<Vo 4.0 120 n$
1.8/ <Vo 27V 16 ns
SCKigh-low-level width s, 4.0/ <Vo <5/ 30 ns
k& 27V<Vo 4.0/ ) ns
1.9/ <Vo 2.7V 0 n$
SlAGetup time to SCK0 1) tsik 4.0/ <Vo </ 10 ns
SlAtold time from SCK0 1) tau 2f w0 ns
Blay time from SCKO | to tsoa C AQF 4.0/ <Vo <5/ 2ff w0 |[ns
SOA®utput 27V<Vo 4.0/ 2 wa0 |ns
1.9/ <Vo 2.7V 2f w30 ns
SCKarisefall time tra, 10 ns
tra
Note C is the load capacitance of the SOAG®utput line.
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