
Renesas Electronics America Inc - UPD78F0471GC-GAD-AX Datasheet

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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1.5  78K0/Lx3 Microcontroller Series Lineup 
 

78K0/LC3 78K0/LD3 78K0/LE3 78K0/LF3 ROM RAM 

48 Pins 52 Pins 64 Pins 80 Pins 

60 KB 2 KB − − μPD78F0465 

μPD78F0455 

μPD78F0445 

μPD78F0495 

μPD78F0485 

μPD78F0475 

48 KB 2 KB − − μPD78F0464 

μPD78F0454 

μPD78F0444 

μPD78F0494 

μPD78F0484 

μPD78F0474 

32 KB 1 KB μPD78F0413 

μPD78F0403 

μPD78F0433 

μPD78F0423 

μPD78F0463 

μPD78F0453 

μPD78F0443 

μPD78F0493 

μPD78F0483 

μPD78F0473 

24 KB 1 KB μPD78F0412 

μPD78F0402 

μPD78F0432 

μPD78F0422 

μPD78F0462 

μPD78F0452 

μPD78F0442 

μPD78F0492 

μPD78F0482 

μPD78F0472 

16 KB 768 B μPD78F0411 

μPD78F0401 

μPD78F0431 

μPD78F0421 

μPD78F0461 

μPD78F0451 

μPD78F0441 

μPD78F0491 

μPD78F0481 

μPD78F0471 

8 KB 512 B μPD78F0410 

μPD78F0400 

μPD78F0430 

μPD78F0420 

− − 

 

 

 



CHAPTER  1   OUTLINE 

User’s Manual  U18329EJ4V0UD 33

(2/2) 

Item μPD78F0481 μPD78F0482 μPD78F0483 μPD78F0484 μPD78F0485 

10-bit successive approximation 
type A/D converter 

10-bit resolution × 8 channels (AVREF = 2.3 to 5.5 V) 

16-bit ΔΣ type A/D converter − 

Serial interface • UART supporting LIN-busNote 1: 1 channel 
• 3-wire serial I/O/UARTNote 2:  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)] Note 3 4 
• Common signal outputs: 4 (8)Note 3 

Remote controller receiver Provided 

Manchester code generator Provided 

Internal 21 Vectored 
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 (KR0 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 VDD = 1.8 to 5.5 V 

Operating ambient temperature TA = −40 to +85°C 

Package •  80-pin plastic LQFP (14 × 14) 
•  80-pin plastic LQFP (fine pitch) (12 × 12) 

Notes 1.  The LIN-bus supporting UART pins can be changed to the automatic transmit/receive 3-wire CSI pins (pin 

numbers 75 and 76). 

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

3. 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 UART6 pins (RxD6, TxD6) 

on the bottom side. 

 

<R> 

<R> 
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(2) CALLT instruction table area 

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

 

(3) 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. 

 

(4) CALLF instruction entry area 

The area 0800H to 0FFFH can perform a direct subroutine call with a 2-byte call instruction (CALLF). 

 

(5) 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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4.2.4  Port 4 

Port 4 is an 8-bit I/O 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 I/O, 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  
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P4: Port register 4 

PU4: Pull-up resistor option register 4 

PM4: Port mode register 4 

LCDM: LCD display mode register 

RD: Read signal 

WR××: Write signal 
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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 TTRM0 

 
Clock correction value 

(2.7 V ≤ VDD ≤ 5.5 V) 
 TTRM4 TTRM3 TTRM2 TTRM1 TTRM0 

MIN. TYP. MAX. 

 0 0 0 0 0 −5.54% −4.88% −4.02% 

 0 0 0 0 1 −5.28% −4.62% −3.76% 

 0 0 0 1 0 −4.99% −4.33% −3.47% 

 0 0 0 1 1 −4.69% −4.03% −3.17% 

 0 0 1 0 0 −4.39% −3.73% −2.87% 

 0 0 1 0 1 −4.09% −3.43% −2.57% 

 0 0 1 1 0 −3.79% −3.13% −2.27% 

 0 0 1 1 1 −3.49% −2.83% −1.97% 

 0 1 0 0 0 −3.19% −2.53% −1.67% 

 0 1 0 0 1 −2.88% −2.22% −1.36% 

 0 1 0 1 0 −2.23% −1.91% −1.31% 

 0 1 0 1 1 −1.92% −1.60% −1.28% 

 0 1 1 0 0 −1.60% −1.28% −0.96% 

 0 1 1 0 1 −1.28% −0.96% −0.64% 

 0 1 1 1 0 −0.96% −0.64% −0.32% 

 0 1 1 1 1 −0.64% −0.32% ±0% 

 1 0 0 0 0 ±0% (default) 

 1 0 0 0 1 ±0% +0.32% +0.64% 

 1 0 0 1 0 +0.33% +0.65% +0.97% 

 1 0 0 1 1 +0.66% +0.98% +1.30% 

 1 0 1 0 0 +0.99% +1.31% +1.63% 

 1 0 1 0 1 +1.32% +1.64% +1.96% 

 1 0 1 1 0 +1.38% +1.98% +2.30% 

 1 0 1 1 1 +1.46% +2.32% +2.98% 

 1 1 0 0 0 +1.80% +2.66% +3.32% 

 1 1 0 0 1 +2.14% +3.00% +3.66% 

 1 1 0 1 0 +2.48% +3.34% +4.00% 

 1 1 0 1 1 +2.83% +3.69% +4.35% 

 1 1 1 0 0 +3.18% +4.04% +4.70% 

 1 1 1 0 1 +3.53% +4.39% +5.05% 

 1 1 1 1 0 +3.88% +4.74% +5.40% 

 1 1 1 1 1 +4.24% +5.10% +5.76% 

 
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. 

<R> 
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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)   
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 (e)  Signals are fetched 

 

 

VSS X1 X2

 
 

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

 

(a)  16-bit timer mode control register 00 (TMC00) 

 

0 0 0 0 0/1 0/1 0 0

TMC003 TMC002 TMC001 OVF00

01: Free running timer mode
10: Clear and start mode entered  

by valid edge of TI000 pin.  
 

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

 

0 0 0 0 0 1 0/1 1

CRC002 CRC001 CRC000

1: CR000 used as capture register

1: CR010 used as capture register

0: TI010 pin is used as capture 
trigger of CR000.

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

 
 

(c)  16-bit timer output control register 00 (TOC00) 

 

0 0 0 0 0

LVR00LVS00TOC004OSPE00OSPT00 TOC001 TOE00

0 0 0
 

 

(d)  Prescaler mode register 00 (PRM00) 

 

0/1 0/1 0/1 0/1 0

3 PRM002 PRM001 PRM000ES101 ES100 ES001 ES000

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 CRC001 = 1 is prohibited)

00: Falling edge detection
01: Rising edge detection
10: Setting prohibited
11: Both edges detection

0/1 0/1 0/1
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(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 TM00 are read: 

 The actual TM00 count value is “read value of TM00 + 1”. 

- If TMIF52 = 0 when TM52 and TM00 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> 

 

00H 01H 02HTM52

TMIF52

when timer operation is started

FFH 00H 01H FFH 00H 01H

0000H 0000H 0000HTM00 0000H 0000H 0000H 0000H 0001H 0001H

The timer does not count up 
upon the first overflow of TM52.

The timer counts up upon second 
and subsequent overflows.  

 

<Overflow of higher timer> 

 

FFH 00H 01HTM52

Overflow

FFH 00H 01H FFH 00H 01H

FFFFH 0000H 0000HTM00 0000H 0001H 0001H 0001H 0002H 0002H

The timer counts up as normal 
upon an overflow of TM00.  
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Yes

RTCE = 1 

RWAIT = 1 

No

Yes

RWAIT = 0 

No RWST = 1 ? 

RWST = 0 ? 

STOP mode 

RTCE = 1 

STOP mode 

Waiting at least for 2 
fRTC clocks 

Sets to counter operation 
start 

Shifts to STOP mode 

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 

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. 

 

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

19, Example 1). 

• 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                                                                          Example 2 

 

<R> 
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(5) 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......110 to 1......111.  
 

(6) 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. 
 

(7) 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  
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 Figure 12-18.  Integral Linearity Error Figure 12-19.  Differential Linearity Error 
 

 
0 AVREF

D
ig

ita
l o

ut
pu

t

Analog input

Integral linearity
error

Ideal line

1……1

0……0

 
0 AVREF

D
ig

ita
l o

ut
pu

t

Analog input

Differential 
linearity error

1……1

0……0

Ideal 1LSB width

 
 

(8) Conversion time 

This expresses the time from the start of sampling to when the digital output is obtained. 

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

(9) Sampling time 

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  
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(3) 16-bit ΔΣ 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 ΔΣ 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 ΔΣ type A/D Conversion Result Register (ADDCR) 

 

Symbol

Address:  FF7EH, FF7FH     After reset:  0000H     R

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 ΔΣ 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 ΔΣ type A/D Conversion Result Register (ADDCRH) 

 

Symbol

ADDCRH

Address:  FF7FH     After reset:  00H     R

7 6 5 4 3 2 1 0

 
 

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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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)).Note 

<2> Set the resistance division method via MDSET0 and MDSET1 (bits 4 and 5 of the LCD mode register 

(LCDMD)) (MDSET0 = 0: external resistance division method, MDSET0 = 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 LCDM0 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 (LCDC0). 

<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> 

   •  When 2.0 V ≤ VLCD ≤ VDD ≤ 5.5 V: VAON = 0 

   •  When 1.8 V ≤ VLCD ≤ VDD ≤ 3.6 V: VAON = 1 

  <When set to the 1/3 bias method> 

   •  When 2.5 V ≤ VLCD ≤ VDD ≤ 5.5 V: VAON = 0 

   •  When 1.8 V ≤ VLCD ≤ VDD ≤ 3.6 V: VAON = 1 

  <When set to the 1/2 bias method or 1/4 bias method > 

   •  When 2.7 V ≤ VLCD ≤ VDD ≤ 5.5 V: VAON = 0 

   •  When 1.8 V ≤ VLCD ≤ VDD ≤ 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 MDSET0, 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 = 0 to 7, n = 08 to 11, 13 to 15 

 

Caution  When displaying in a mode with a large number of COMs, such as 8 COM, VLC0 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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(d)  1/4 bias method 

COMn

VLC1

VLC0

VSS

VLCDVLC2

VLC3

TF = 8 × T

(Eight-time slot mode)

 
 

T:  One LCD clock period TF:  Frame frequency 
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Figure 18-19.  Static LCD Drive Waveform Examples 
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21.3  Registers Controlling Interrupt Functions 
 

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

 

• Interrupt request flag register (IF0L, IF0H, IF1L, IF1H) 

• Interrupt mask flag register (MK0L, MK0H, MK1L, MK1H) 

• Priority specification flag register (PR0L, PR0H, PR1L, PR1H) 

• External interrupt rising edge enable register (EGP) 

• 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 Request Flag Interrupt Mask Flag Priority Specification Flag Interrupt  

Source  Register  Register  Register 

INTLVI LVIIF IF0L LVIMK MK0L LVIPR PR0L 

INTP0 PIF0  PMK0  PPR0  

INTP1 PIF1  PMK1  PPR1  

INTP2 PIF2  PMK2  PPR2  

INTP3 PIF3  PMK3  PPR3  

INTP4 PIF4  PMK4  PPR4  

INTP5 PIF5  PMK5  PPR5  

INTSRE6 SREIF6  SREMK6  SREPR6  

INTSR6 SRIF6 IF0H SRMK6 MK0H SRPR6 PR0H 

INTST6 STIF6  STMK6  STPR6  

   INTCSI10 

INTST0 

CSIIF10 Note 1 

STIF0 Note 1  

CSIMK10 Note 2 

STMK0 Note 2  

CSIPR10 Note 3 

STPR0 Note 3  

INTTMH1 TMIFH1  TMMKH1  TMPRH1  

INTTMH0 TMIFH0  TMMKH0  TMPRH0  

INTTM50 TMIF50  TMMK50  TMPR50  

INTTM000 TMIF000  TMMK000  TMPR000  

INTTM010 TMIF010  TMMK010  TMPR010  

 

Notes 1. If either interrupt source INTCSI10 or INTST0 is generated, bit 2 of IF0H is set (1). 

 2. Bit 2 of MK0H supports both interrupt sources INTCSI10 and INTST0. 

 3. Bit 2 of PR0H supports both interrupt sources INTCSI10 and INTST0. 
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(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. 

 

Figure 23-4.  HALT Mode Release by Reset 

 

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

 
HALT

instruction

Reset signal

High-speed
system clock

(X1 oscillation)

HALT mode
Reset
period

Oscillates
Oscillation
stopped Oscillates

Status of CPU

Normal operation
(high-speed

system clock)

Oscillation stabilization time
(211/fX to 216/fX)

Normal operation
(internal high-speed

oscillation clock)

Oscillation
stopped

Starting X1 oscillation is 
specified by software.

Reset
processing
(19 to 80    s)μ

 
 

(2)  When internal high-speed oscillation clock is used as CPU clock 
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(3)  When subsystem clock is used as CPU clock 
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Remark fX:  X1 clock oscillation frequency 

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

Hardware Status After Reset 

AcknowledgmentNote 

Remote controller receive shift register (RMSR) 00H 

Remote controller receive data register (RMDR) 00H 

Remote controller shift register receive counter register (RMSCR) 00H 

Remote controller receive GPHS compare register (RMGPHS) 00H 

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 DH0S compare register (RMDH0S) 00H 

Remote controller receive DH0L compare register (RMDH0L) 00H 

Remote controller receive DH1S compare register (RMDH1S) 00H 

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 

receiver 

Remote controller receive control register (RMCN) 00H 

Request flag registers 0L, 0H, 1L, 1H (IF0L, IF0H, IF1L, IF1H) 00H 

Mask flag registers 0L, 0H, 1L, 1H (MK0L, MK0H, MK1L, MK1H) FFH 

Priority specification flag registers 0L, 0H, 1L, 1H (PR0L, PR0H, PR1L, 

PR1H) 

FFH 

External interrupt rising edge enable register (EGP) 00H 

Interrupt 

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. 

 



CHAPTER  25   POWER-ON-CLEAR  CIRCUIT 

User’s Manual  U18329EJ4V0UD 677

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) 
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Notes 1. The operation guaranteed range is 1.8 V ≤ VDD ≤ 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). 

 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 μs.  

 

Remark VLVI: LVI detection voltage 

 VPOC: POC detection voltage 

 

<R> 
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Standard products

(e) AUTOCSI (Master mode, SCKA0... internal clock output) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

4.0 V ≤ V DD  ≤ 5.5 V 600   ns 

2.7 V ≤ V DD  < 4.0 V 1200   ns 

SCKA0 cycle time t KCY3  

1.8 V ≤ V DD  < 2.7 V 1800   ns 

4.0 V ≤ V DD  ≤ 5.5 V t KCY3 /2 − 50   ns 

2.7 V ≤ V DD  < 4.0 V tKCY3 /2 − 

100 

  ns 

SCKA0 high-/low-level width tKH3 , 

tKL3  

1.8 V ≤ V DD  < 2.7 V tKCY3 /2 − 

200 

  ns 

2.7 V ≤ V DD  ≤ 5.5 V 100   ns SIA0 setup time (to SCKA0 ↑) t SIK3  

1.8 V ≤ V DD  < 2.7 V 200   ns 

SIA0 hold time (from SCKA0 ↑ ) t KSI3   300   ns 

4.0 V ≤ V DD  ≤ 5.5 V   200 ns 

2.7 V ≤ V DD  < 4.0 V   300 ns 

Delay time from SCKA0 ↓ to  

SOA0 output 

tKSO3  C = 100 pF
Note 

1.8 V ≤ V DD  < 2.7 V   400 ns 

 
Note C is the load capacitance of the SCKA0 and SOA0 output lines. 

 

(f) AUTOCSI (Slave mode, SCKA0... external clock input) 

Parameter Symbol Conditions MIN. TYP. MAX. Unit 

4.0 V ≤ V DD  ≤ 5.5 V 600   ns 

2.7 V ≤ V DD  < 4.0 V 1200   ns 

SCKA0 cycle time t KCY4  

1.8 V ≤ V DD  < 2.7 V 1800   ns 

4.0 V ≤ V DD  ≤ 5.5 V 300   ns 

2.7 V ≤ V DD  < 4.0 V 600   ns 

SCKA0 high-/low-level width tKH4 , 

tKL4  

1.8 V ≤ V DD  < 2.7 V 900   ns 

SIA0 setup time (to SCKA0 ↑) t SIK4  4.0 V ≤ V DD  ≤ 5.5 V 100   ns 

SIA0 hold time (from SCKA0 ↑ ) t KSI4   2/f W+100   ns 

4.0 V ≤ V DD  ≤ 5.5 V   2/f W+100 ns 

2.7 V ≤ V DD  < 4.0 V   2/f W+200 ns 

Delay time from SCKA0 ↓ to  

SOA0 output 

tKSO4  C = 100 pF
Note 

1.8 V ≤ V DD  < 2.7 V   2/f W+300 ns 

SCKA0 rise/fall time 

  

tR4, 

tF4 

   1000 ns 

 
Note C is the load capacitance of the SOA0 output line. 

 

 

 


