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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 7.1 shows a block diagram. 
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Figure 7.1   Block Diagram  
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Padding Bits per System 
Word DWL[2:0] 000 001 010 011 100 101 110 

CHNL 
[1:0] 

Decoded 
Channels 
per System 
Word 

SWL 
[2:0] 

Decoded 
Word 
Length 8 16 18 20 22 24 32 

10 3 000 8        

001 16        

010 24 0       

011 32 8       

100 48 24 0      

101 64 40 16 10 4    

110 128 104 80 74 68 62 56 32 

111 256 232 208 202 196 190 184 160 

11 4 000 8        

001 16        

010 24        

011 32 0       

100 48 16       

101 64 32 0      

110 128 96 64 56 48 40 32 0 

111 256 224 192 184 176 168 160 128 
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25.6.6 Note on Stream Data Transfer (1) 

When reading of the stream data is slower than writing of the stream data, the buffer of the CD-
ROM decoder will overflow. This causes the CD-ROM decoder to be abnormally stopped. 
Caution is required in writing and reading of the stream data. Sample combinations of stream data 
transfer settings are shown below. 

Table 25.4 Sample Combinations of Stream Data Transfer Settings 

Stream Input Stream Output 

LW/cycle-stealing transfer by 
direct memory access controller 
(without padding) 

(1) 16-byte/cycle-stealing transfer by direct memory access 
controller (16 bytes*) 

(2) Burst transfer by direct memory access controller (16 bytes*, 
longword, word) 

LW/cycle-stealing transfer by 
direct memory access controller 
(with padding) 

(1) Cycle-stealing transfer by direct memory access controller 
(16 bytes*, longword) 

(2) Burst transfer by direct memory access controller (16 bytes*, 
longword, word) 

LW write by CPU (1) Cycle-stealing transfer by direct memory access controller 
(16 bytes*, longword, word) 

(2) Burst transfer by direct memory access controller (16 bytes*, 
longword, word) 

Note: * Set bit 25 in the DMA channel control register (CHCR_n) to 1, as well as making the 
regular settings for 16-byte transfer. 

 

25.6.7 Note on Stream Data Transfer (2) 

When reading the stream data, be sure to use either the direct memory access controller or the 
CPU. If both the direct memory access controller and the CPU are used for reading, the stream 
data may not be recognized as being in the CD-ROM format. 
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Bit Bit Name 
Initial 
Value R/W Description 

5 PIPE5BEMPE 0 R/W BEMP Interrupt Enable for PIPE5 

0: Interrupt output disabled 

1: Interrupt output enabled 

4 PIPE4BEMPE 0 R/W BEMP Interrupt Enable for PIPE4 

0: Interrupt output disabled 

1: Interrupt output enabled 

3 PIPE3BEMPE 0 R/W BEMP Interrupt Enable for PIPE3 

0: Interrupt output disabled 

1: Interrupt output enabled 

2 PIPE2BEMPE 0 R/W BEMP Interrupt Enable for PIPE2 

0: Interrupt output disabled 

1: Interrupt output enabled 

1 PIPE1BEMPE 0 R/W BEMP Interrupt Enable for PIPE1 

0: Interrupt output disabled 

1: Interrupt output enabled 

0 PIPE0BEMPE 0 R/W BEMP Interrupt Enable for PIPE0 

0: Interrupt output disabled 

1: Interrupt output enabled 
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Main Revisions and Additions in this Edition 

Item Page Revision (See Manual for Details) 

Table 1.1 
SH726A/726B 
Features 

6 Table amended 

Items Specification

Renesas serial 
peripheral 
interface 

 SH726A: two channels (channels 0 and 1), SH726B: 
three channels 

 SPI operation 

 Master mode and slave mode selectable 

 Programmable bit length, clock polarity, and clock 
phase can be selected. 

 Consecutive transfers 

 MSB first/LSB first selectable 

 Maximum transfer rate: 36 Mbps 

Table 1.3 Pin 
Functions 

18 Table amended 

Classification Symbol I/O Name Function 

Multi-function 
timer pulse unit 2 

TIOC4A, 
TIOC4B, 
TIOC4C, 
TIOC4D 

I/O Input 
capture/ 
output 
compare 
(channel 4) 

The TGRA_4 to 
TGRD_4 input 
capture input/output 
compare output/PWM 
output pins. 

Figure 1.3 (2) 
Simplified Circuit 
Diagram (TTL AND 
Input Buffer) 

33 Figure amended 

PAD

TTL input data

TTL input enable  


