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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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Figure 3-15.  Correspondence Between Data Memory and Addressing (μPD78F0443, 78F0453) 
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(1)  Example of setting procedure when oscillating the XT1 clock 

<1> Setting XT1 and XT2 pins and selecting operation mode (PCC and OSCCTL registers) 

When OSCSELS is set as any of the following, the mode is switched from port mode to XT1 oscillation 

mode. 

OSCSELS Operation Mode of Subsystem 

Clock Pin 

P123/XT1 Pin P124/XT2 Pin 

1 XT1 oscillation mode Crystal/ceramic resonator connection 

 

<2>  Waiting for the stabilization of the subsystem clock oscillation 

Wait for the oscillation stabilization time of the subsystem clock by software, using a timer function. 
 

Caution Do not change the value of OSCSELS while the subsystem clock is operating. 
 

(2)  Example of setting procedure when using the subsystem clock as the CPU clock 

<1>  Setting subsystem clock oscillationNote 

(See 5.6.3 (1)  Example of setting procedure when oscillating the XT1 clock) 
 

Note The setting of <1> is not necessary when while the subsystem clock is operating. 
 

<2>  Switching the CPU clock (PCC register) 

When CSS is set to 1, the subsystem clock is supplied to the CPU. 

CSS PCC2 PCC1 PCC0 CPU Clock (fCPU) Selection 

0 0 0 

0 0 1 

0 1 0 

0 1 1 

1 0 0 

fSUB/2 1 

Other than above Setting prohibited 

 

(3) Example of setting procedure when stopping the subsystem clock 

<1>  Confirming the CPU clock status (PCC and MCM registers) 

Confirm with CLS and MCS that the CPU is operating on a clock other than the subsystem clock. 

When CLS = 1, the subsystem clock is supplied to the CPU, so change the CPU clock to the internal 

high-speed oscillation clock or high-speed system clock. 

CLS MCS CPU Clock Status 

0 0 Internal high-speed oscillation clock 

0 1 High-speed system clock 

1 × Subsystem clock 

 

<2>  Stopping the subsystem clock (OSCCTL register) 

When OSCSELS is cleared to 0, XT1 oscillation is stopped. 
 

Cautions 1. Be sure to confirm that CLS = 0 when clearing OSCSELS to 0.  In addition, stop the 

peripheral hardware if it is operating on the subsystem clock. 

 2. The subsystem clock oscillation cannot be stopped using the STOP instruction. 
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5.6.7  Condition before changing CPU clock and processing after changing CPU clock 

Condition before changing the CPU clock and processing after changing the CPU clock are shown below. 

 

Table 5-6.  Changing CPU Clock 

CPU Clock 

Before Change After Change 

Condition Before Change Processing After Change 

X1 clock Stabilization of X1 oscillation 

• MSTOP = 0, OSCSEL = 1, EXCLK = 0 

• After elapse of oscillation stabilization time 

Internal high-

speed oscillation 

clock 

External main 

system clock 

Enabling input of external clock from EXCLK 

pin 

• MSTOP = 0, OSCSEL = 1, EXCLK = 1 

• Internal high-speed oscillator can be 

stopped (RSTOP = 1). 

X1 clock X1 oscillation can be stopped (MSTOP = 1).

External main 

system clock 

Internal high-

speed oscillation 

clock 

Oscillation of internal high-speed oscillator 

• RSTOP = 0 External main system clock input can be 

disabled (MSTOP = 1). 

Internal high-

speed oscillation 

clock 

Operating current can be reduced by 

stopping internal high-speed oscillator 

(RSTOP = 1). 

X1 clock X1 oscillation can be stopped (MSTOP = 1).

External main 

system clock 

XT1 clock Stabilization of XT1 oscillation 

• OSCSELS = 1 

• After elapse of oscillation stabilization time 

External main system clock input can be 

disabled (MSTOP = 1). 

Internal high-

speed oscillation 

clock 

Oscillation of internal high-speed oscillator 

and selection of internal high-speed 

oscillation clock as main system clock 

• RSTOP = 0, MCS = 0 

X1 clock Stabilization of X1 oscillation and selection 

of high-speed system clock as main system 

clock 

• MSTOP = 0, OSCSEL = 1, EXCLK = 0 

• After elapse of oscillation stabilization time

• MCS = 1 

XT1 clock 

External main 

system clock 

Enabling input of external clock from EXCLK 

pin and selection of high-speed system 

clock as main system clock 

• MSTOP = 0, OSCSEL = 1, EXCLK = 1 

• MCS = 1 

XT1 oscillation can be stopped (OSCSELS 

= 0). 
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Figure 6-18.  Example of Register Settings for Square Wave Output Operation 

 

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

 

0 0 0 0 1 1 0 0

TMC003 TMC002 TMC001 OVF00

Clears and starts on match 
between TM00 and CR000. 

 

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

 

0 0 0 0 0 0 0 0

CRC002 CRC001 CRC000

CR000 used as 
compare register 

 

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

 

0 0 0 0 0/1

LVR00LVS00TOC004OSPE00OSPT00 TOC001 TOE00

Enables TO00 output.

Inverts TO00 output on match 
between TM00 and CR000.

0/1 1 1

Specifies initial value of TO00 output F/F  
 

(d)  Prescaler mode register 00 (PRM00) 

 

0 0 0 0 0

3 PRM002 PRM001 PRM000ES101 ES100 ES001 ES000

Selects count clock

0/1 0/1 0/1

 
 

(e) 16-bit timer counter 00 (TM00) 

By reading TM00, the count value can be read. 

 

(f) 16-bit capture/compare register 000 (CR000) 

If M is set to CR000, the interval time is as follows. 

 

• Square wave frequency = 1 / [2 × (M + 1) × 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 

(INTTM010) is generated when the set value of CR010 matches the value of TM00. 

Therefore, mask the interrupt request by using the interrupt mask flag (TMMK010). 
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6.4.8  Pulse width measurement operation 

TM00 can be used to measure the pulse width of the signal input to the TI000 and TI010 pins. 

Measurement can be accomplished by operating the 16-bit timer/event counter 00 in the free-running timer mode 

or by restarting the timer in synchronization with the signal input to the TI000 pin. 

When an interrupt is generated, read the value of the valid capture register and measure the pulse width.  Check 

bit 0 (OVF00) of 16-bit timer mode control register 00 (TMC00).  If it is set (to 1), clear it to 0 by software. 

 

Figure 6-47.  Block Diagram of Pulse Width Measurement (Free-Running Timer Mode) 
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 Figure 6-48. Block Diagram of Pulse Width Measurement  

 (Clear & Start Mode Entered by TI000 Pin Valid Edge Input) 
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9.4  Real-Time Counter Operation 
 

9.4.1  Starting operation of real-time counter 
 

Figure 9-18.  Procedure for Starting Operation of Real-Time Counter  
 

Setting RTCCL

Setting MIN

RTCE = 0

Setting SEC (clearing RSUBC)

Start

INTRTC = 1?

Stops counter operation.

Selects clock input of real-time counter (RTC).

Setting AMPM, CT2 to CT0 Selects 12-/24-hour system and interrupt (INTRTC).

Sets second count register.

Sets minute count register.

No

Yes

Setting HOUR Sets hour count register.

Setting WEEK Sets week count register.

Setting DAY Sets day count register.

Setting MONTH Sets month count register.

Setting YEAR Sets year count register.

Clearing IF flags of interrupt Clears interrupt request flags (RTCIF, RTCIIF).

Clearing MK flags of interrupt Clears interrupt mask flags (RTCMK, RTCIMK).

RTCE = 1Note Starts counter operation.

Reading counter
 

 

Note  Confirm the procedure described in 9.4.2 Shifting to STOP mode after starting operation  when shifting to 

STOP mode without waiting for INTRTC = 1 after RTCE = 1. 

<R> 
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Figure 25-5.  Timing of Low-Voltage Detector Internal Reset Signal Generation  

(Detects Level of Supply Voltage (VDD)) (1/2) 

 
(1) In 1.59 V POC mode (option byte: POCMODE = 0) 
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Notes 1. The LVIMK flag is set to “1” by reset signal generation. 
 2. The LVIF flag may be set (1). 
 3. LVIRF is bit 0 of the reset control flag register (RESF).  For details of RESF, see CHAPTER 23  

RESET FUNCTION. 
 

Remark <1> to <7> in Figure 25-5 above correspond to <1> to <7> in the description of “When starting 
operation” in 25.4.1 (1)  When detecting level of supply voltage (VDD). 

 


