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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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Program Memory Type FLASH
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Voltage - Supply (Vcc/Vdd) 2.7V ~ 5.5V

Data Converters A/D 31x10b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount
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M16C/5LD Group, M16C/56D Group 1.  Overview

1.2 Specifications
Table 1.1 to Table 1.4 list specifications of the M16C/5LD Group, M16C/56D Group.

Table 1.1 Specifications (80-pin Version) (1/2)
Item Function Specification

CPU Central processing unit

M16C/60 Series CPU Core (Multiplier: 16 × 16  32 bits, Multiply-accumulate 
unit: 16 × 16 + 32  32 bits)
• Basic instructions: 91
• Minimum instruction execution time:

31.25 ns (f(BCLK) = 32 MHz, VCC = 3.0 to 5.5 V)
40ns (f(BCLK) = 25MHz, VCC = 2.7 to 5.5V)

• Operating mode: Single-chip mode
Memory ROM, RAM, data flash See Table 1.5. and Table 1.6.
Voltage 
Detection Voltage detector • 2 voltage detect points

Clock Clock generator

• 4 circuits (Main clock, sub clock, PLL frequency synthesizer, 125 kHz on-
chip oscillator)

• Oscillation stop detector: Main clock oscillator stop/restart detection
• Frequency divide circuit: Divide-by-1, 2, 4, 8, or 16 selectable
• Low-power consumption modes: Wait mode, stop mode
• Real-time clock

I/O Ports Programmable I/O 
ports • 71 CMOS inputs/outputs, a pull-up resistor selectable

Interrupts
• Interrupt vectors: 70
• External interrupt inputs: 11 (NMI, INT × 6, key input × 4)
• Interrupt priority levels: 7

Watchdog Timer
• 15 bits × 1 (with prescaler)
• Automatic reset start function selectable
•
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Note:
1. Refer to Table 1.5 “Product List of M16C/5LD Group” and Table 1.6 “Product List of M16C/56D

Group” for the Operating Temperature.

Table 1.4 Specifications (64-pin Version) (2/2)
Item Function Specification

CRC Calculator
• 1 circuit
• CRC-CCITT (X16 + X12 + X5 + 1), CRC-16 (X16 + X15 + X2 + 1) compliant
• MSB/LSB selectable

Multi-master I2C-bus Interface 1 channel
CAN Module 32-slot message buffer × 1 channel  (M16C/5LD Group only)

Flash Memory

• Programming and erasure supply voltage: 2.7 to 5.5 V
• Programming and erasure endurance: 1,000 times (program ROM 1, 

program ROM 2)/10,000 times (data flash)
• Program security: ROM code protect, ID code check

Debug Functions On-board flash rewrite function, address match × 4
Operating Frequency/Power Supply 
Voltage

32 MHz / 3.0 to 5.5 V
25 MHz / 2.7 to 5.5 V

Current Consumption Described in 5. “Electrical Characteristics”
Operating Temperature -40°C to 85°C (1)

Package 64-pin plastic mold LQFP: PLQP0064KB-A (Previous package code: 64P6Q-A)
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M16C/5LD Group, M16C/56D Group 3.  Memory
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M16C/5LD Group, M16C/56D Group 5.  Electrical Characteristics

5.1.5 Voltage Detector and Power Supply Circuit Electrical Characteristics

Note:
1. Necessary time until the voltage detector operates when setting to 1 again after setting the VC25 bit in the VCR2

register to 0.

Note:
1. Necessary time until the voltage detector operates after setting to 1 again after setting the VC27 bit in the VCR2

register to 0.

Table 5.8 Voltage Detector 0 Electrical Characteristics
The measurement condition is VCC = 2.7 to 5.5 V, Topr = -40�qC to 85�qC, unless otherwise specified.

Symbol Parameter Condition
Standard

Unit
Min. Typ. Max.

Vdet0 Voltage detection level Vdet0 When VCC is falling. 2.70 2.85 3.00 V

td(E-A)
Waiting time until voltage detector operation 
starts (1) 100 �Ps

Table 5.9 Voltage Detector 2 Electrical Characteristics
The measurement condition is VCC = 2.7 to 5.5 V, Topr = -40�qC to 85�qC, unless otherwise specified.

Symbol Parameter Condition
Standard

Unit
Min. Typ. Max.

Vdet2_0
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VCC = 5 V
Timing Requirements
(VCC = 5 V, VSS = 0 V, at Topr  = ��40�qC to 85 �qC unless otherwise specified)

5.2.2.6 Serial Interface

Figure 5.12 Serial Interface

5.2.2.7 External Interrupt INTi Input

Figure 5.13 External Interrupt INTi Input

Table 5.26 Serial Interface

Symbol Parameter
Standard

Unit
Min. Max.

tc(CK) CLKi input cycle time 200 ns
tw(CKH) CLKi input high pulse width 100 ns
tw(CKL) CLKi input low pulse width 100 ns
td(C-Q) TXDi output delay time 80 ns
th(C-Q) TXDi hold time 0 ns
tsu(D-C) RXDi input setup time 70 ns
th(C-D) RXDi input hold time 90 ns

Table 5.27 External Interrupt INTi Input 

Symbol Parameter
Standard

Unit
Min. Max.

tw(INH) INTi input high pulse width 250 ns
tw(INL) INTi input low pulse width 250 ns

CLKi

TXDi

RXDi
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REVISION HISTORY M16C/5LD Group, M16C/56D Group Datasheet

Rev. Date
Description

Page Summary
1.10 Dec.01, 2009 � First edition issued
1.20 Nov. 25, 2011 Overall Specified Renesas Electronics sales office as a contact.

Overall

Modified register names are as follows:
� 0075h �CAN0 Receive Completion Interrupt Control Register� to �CAN0 Reception 

Complete Interrupt Control Register�
� 0076h �CAN0 Transmit Completion Interrupt Control Register� to �CAN0 Transmission 

Complete Interrupt Control Register�
� 0071h �CAN0 Wakeup Interrupt Control Register� to �CAN0 Wake-up Interrupt Control 

Register�
� 037Ch �Count Source Protect Mode Register� to �Count Source Protection Mode 

Register�

Overall

Changed terminologies are as follows:
� �voltage detector 2� to �voltage monitor 2�
� �oscillation stop detection reset� to �oscillator stop detect reset�
� �detection circuit� to �detector�
� �Oscillation stop and re-o scillation detect� to �Osci llator stop/restart detect�
� �oscillation/oscillator circuit� to �oscillator�
� �oscillator� to �a cr ystal/ceramic resonator�
� �oscillator manufacturer� to �manufac turer of crystal/ceramic resonator�
� �on-chip oscillator oscillation ci rcuit� to �on-chip oscillator�

Overview

3, 5 Table 1.2, Table 1.4 Specifications (2/2) (80-pin, 64-pin):
Added the Current Consumption row, and added note 1.

8, 9

Figure 1.3, Figure 1.4 Block Diagram (80-pin, 64-pin):
� Deleted �8-bit� from the description for the UART/clock synchronous serial interface.
� Deleted �(8-bit x 1 channel)� from the description for the Real-time clock.
� Added �(1 channel)� to the description for the Multi-master I 2C-bus.
� Moved �dedicated 125 kHz on-chip oscillator fo r the watchdog timer� to description for 

the watchdog timer.

10, 13 Figure 1.5, Figure 1.6 Pin Assignments (80-pin, 64-pin):
Added TSUDA and TSUDB to pins P8_0 and P8_1, respectively.

11, 14 Table 1.7, Table 1.9 Pin Names (1/2) (80-pin, 64-pin):
Added TSUDA and TSUDB to pins P8_0 and P8_1, respectively.

16

Table 1.11 Pin Functions (64-Pin and 80-Pin Packages) (1/2):
� Deleted �pin� or �pins� from �input pin/pins� and �output pin/pins�.
� Changed �low active input� to �input�.
� Added �Pins� to �AVCC and AVSS� in the De scription column of the Analog power 

supply row.
� Deleted �Low active input pin.� from the Reset input row.
� Changed the description in the Description column of the CNVSS row.
� Added footnote reference number (1) in the Sub clock input and output rows in the 

Description column.
� Deleted �INT2 is used to input Z-phase of timer A� in the Description column of the INT 

interrupt input row.
� Added UART0 to UART3 in the Signal Name column of the Serial interface row.
� Added UART2 to the Signal Name column of the I2C mode row.

17

Table 1.12 Pin Functions (64-Pin and 80-Pin Packages) (2/2):
� Deleted �pin� or �pins� from �input pin/pins� and �output pin/pins�.
� Changed �low active input� to �input�.
� Added �TSUDA, TSUDB� to the Pin Name in the Timer S row.
� Changed �Input pin� to �Receive data input� and �Output pin� to �Transmit data output� 

in the Description column of the CAN Module row.
� In the Description column of the I/O port row, changed the explanation of the direction 

register, and changed �4 input ports� to �4 bits�.




