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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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Item Page Revision (See Manual for Details)

9.1.5  Pin Functions 162 Description amended

• P14/TIOCA2/TCLKC pin
Notes: 1. When the MD1 and MD0 bits are set to B'00 and the IOA3 bit to 1, the pin function

becomes the TIOCA2 input pin.
Clear PCR14 to 0 when using TIOCA2 as an input pin.

2. When the TPSC2 to TPSC0 bits in TCR_2 are set to B'110, the pin function becomes
the TCLKC input pin.
Clear PCR14 to 0 when using TCLKC as an input pin.

TPU Channel 2
Setting

(2) (1) (2) (1) (1) (2)

MD1, MD0 B'00 B'1x B'10 B'11

IOA3 to IOA0 B'0000
B'0100
B'1xxx

B'0001 to
B'0011

B'0101 to
B'0111

B'xx00 Other than
B'xx00

Other than B'xx00

CCLR1, CCLR0     Other than
B'01

B'01

Output Function  Output
compare
output

 PWM mode
1* output

PWM
mode 2
output



[Legend] x: Don't care.

Note: * The output of the TIOCB2 pin is disabled.

163 • P13/TIOCB1/TCLKB pin
TPU Channel 1
Setting

Next table
(1)

Next table (2) Next table (3)

PCR13  0 1 0 1

P13 input pin P13 output
pin

P13 input pin P13 output
pin

TIOCB1 input pin

Pin Function 

TCLKB input pin*

Note: * When the TPSC2 to TPSC0 bits in TCR_1 or TCR_2 are set to B'101, the pin function
becomes the TCLKB input pin.
Clear PCR13 to 0 when using TCLKB as an input pin.

TPU Channel 1
Setting

(2) (3) (1)

MD1, MD0 B'00 B'10, B'01, B'11

IOB3 to IOB0 B'0000 B'1xxx B'0001 to B'0111 B'xxxx

CCLR1, CCLR0 B'xx

Output Function  Setting prohibited

[Legend] x: Don't care.

164 • P12/TIOCA1/TCLKA pin
Notes: 1. When the MD1 and MD0 bits are set to B'00 and the IOA3 bit to 1, the pin function

becomes the TIOCA1 input pin.
Clear PCR12 to 0 when using TIOCA1 as an input pin.

2. When the TPSC2 to TPSC0 bits in TCR_1 or TCR_2 are set to B'100, the pin function
becomes the TCLKA input pin.
Clear PCR12 to 0 when using TCLKA as an input pin.
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13.3 Register Descriptions

The asynchronous event counter has the following registers.

•  Event counter PWM compare register (ECPWCR)
•  Event counter PWM data register (ECPWDR)
•  Input pin edge select register (AEGSR)
•  Event counter control register (ECCR)
•  Event counter control/status register (ECCSR)
•  Event counter H (ECH)
•  Event counter L (ECL)

13.3.1 Event Counter PWM Compare Register (ECPWCR)

ECPWCR sets the one conversion period of the event counter PWM waveform.

Always read or write to this register in word size.

Bit Bit Name
Initial
Value R/W Description

15 ECPWCR15 1 R/W

14 ECPWCR14 1 R/W

13 ECPWCR13 1 R/W

12 ECPWCR12 1 R/W

11 ECPWCR11 1 R/W

10 ECPWCR10 1 R/W

9 ECPWCR9 1 R/W

8 ECPWCR8 1 R/W

7 ECPWCR7 1 R/W

6 ECPWCR6 1 R/W

5 ECPWCR5 1 R/W

4 ECPWCR4 1 R/W

3 ECPWCR3 1 R/W

2 ECPWCR2 1 R/W

1 ECPWCR1 1 R/W

0 ECPWCR0 1 R/W

One Conversion Period of Event Counter PWM
Waveform

When the ECPWME bit in AEGSR is 1, the event
counter PWM is operating and therefore ECPWCR
should not be modified.

When changing the conversion period, the event
counter PWM must be halted by clearing the ECPWME
bit in AEGSR to 0 before modifying ECPWCR.
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Figure 14.1   Block Diagram of Watchdog Timer

14.2 Register Descriptions

The watchdog timer has the following registers.

•  Timer control/status register WD1 (TCSRWD1)
•  Timer control/status register WD2 (TCSRWD2)
•  Timer counter WD (TCWD)
•  Timer mode register WD (TMWD)
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14.2.2 Timer Control/Status Register WD2 (TCSRWD2)

TCSRWD2 performs the TCSRWD2 write control, mode switching, and interrupt control.
TCSRWD2 must be rewritten by using the MOV instruction. The bit manipulation instruction
cannot be used to change the setting value.

Bit Bit Name
Initial
Value R/W Description

7 OVF 0 R/(W)* 1 Overflow Flag

Indicates that TCWD has overflowed (changes from
H'FF to H'00).
[Setting condition]
When TCWD overflows (changes from H'FF to H'00)

When internal reset request generation is selected in
watchdog timer mode, this bit is cleared automatically
by the internal reset after it has been set.

[Clearing condition]
•  When TCSRWD2 is read when OVF = 1, then 0 is

written to OVF* 4

6 B5WI 1 R/(W)* 2 Bit 5 Write Inhibit

The WT/IT bit can be written only when the write value
of the B5WI bit is 0. This bit is always read as 1.

5 WT/IT 0 R/(W)* 3 Timer Mode Select

Selects whether the WDT is used as a watchdog timer
or interval timer.
0: Watchdog timer mode

1: Interval timer mode

4 B3WI 1 R/(W)* 2 Bit 3 Write Inhibit

The IEOVF bit can be written only when the write value
of the B3WI bit is 0. This bit is always read as 1.

3 IEOVF 0 R/(W)* 3 Overflow Interrupt Enable

Enables or disables an overflow interrupt request in
interval timer mode.
0: Disables an overflow interrupt

1: Enables an overflow interrupt
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9.7.3 Pin Functions

The relationship between the register settings and the port functions is shown below.

•  P87/SEG32 to P84/SEG29 pins

The pin function is switched as shown below according to the combination of the PCR8n bit in
PCR8 and SGS3 to SGS0 bits in LPCR.

(n = 7 to 4)

SGS3 to SGS0
Other than B'1000, B'1001, B'1010,
B'1011, B'1100, B'1101, B'1110, B'1111

B'1000, B'1001, B'1010, B'1011,
B'1100, B'1101, B'1110, B'1111

PCR8n 0 1 x

Pin Function P8n input pin P8n output pin SEGn+25 output pin

[Legend] x: Don't care.

•  P83/SEG28 to P80/SEG25 pins

The pin function is switched as shown below according to the combination of the PCR8m bit
in PCR8 and SGS3 to SGS0 bits in LPCR.

(m = 3 to 0)

SGS3 to SGS0
Other than B'0111, B'1000, B'1001,
B'1010, B'1011, B'1100, B'1101, B'1110

B'0111, B'1000, B'1001, B'1010,
B'1011, B'1100, B'1101, B'1110

PCR8m 0 1 x

Pin Function P8m input pin P8m output pin SEGm+25 output pin

[Legend] x: Don't care.
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Table 12.6 MD3 to MD0

Bit 1
MD1

Bit 0
MD0 Description

0 0 Normal operation

1 Reserved

1 0 PWM mode 1

1 PWM mode 2

12.3.3 Timer I/O Control Register (TIOR)

TIOR controls TGR. The TPU has a total of two TIOR registers, one for each channel. Care is
required as TIOR is affected by the TMDR setting.

The initial output specified by TIOR is valid when the counter is stopped (the CST bit in TSTR is
cleared to 0). Note also that, in PWM mode 2, the output at the point at which the counter is
cleared to 0 is specified.

•  TIOR_1, TIOR_2

Bit Bit Name
Initial
Value R/W Description

7

6

5

4

IOB3

IOB2

IOB1

IOB0

All 0 R/W

R/W

R/W

R/W

I/O Control B3 to B0

Specify the function of TGRB.

For details, refer to tables 12.7 and 12.8.

3

2

1

0

IOA3

IOA2

IOA1

IOA0

All 0 R/W

R/W

R/W

R/W

I/O Control A3 to A0

Specify the function of TGRA.

For details, refer to tables 12.9 and 12.10.
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Clocked synchronous mode

•  Data length: 8 bits

•  Receive error detection: Overrun errors detected

Table 15.1 SCI3 Channel Configuration

Channel Abbreviation Pin*1 Register*2 Register Address

SMR3_1 H'FF98

BRR3_1 H'FF99

SCR3_1 H'FF9A

TDR3_1 H'FF9B

SSR3_1 H'FF9C

RDR3_1 H'FF9D

RSR3_1 

Channel 1 SCI3_1 SCK31

RXD31

TXD31

TSR3_1 

IrCR H'FFA7

SMR3_2 H'FFA8

BRR3_2 H'FFA9

SCR3_2 H'FFAA

TDR3_2 H'FFAB

SSR3_2 H'FFAC

RDR3_2 H'FFAD

RSR3_2 

Channel 2 SCI3_2 SCK32

RXD32

TXD32

TSR3_2 

Notes: 1. Pin names SCK3, RXD3, and TXD3 are used in the text for all channels, omitting the
channel designation.

2. In the text, channel description is omitted for registers and bits.


