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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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Preface 

The H8/3664 Group are single-chip microcomputers made up of the high-speed H8/300H CPU 
employing Renesas Technology original architecture as their cores, and the peripheral functions 
required to configure a system. The H8/300H CPU has an instruction set that is compatible with 
the H8/300 CPU. 

Target Users: This manual was written for users who will be using the H8/3664 Group in the 
design of application systems. Target users are expected to understand the 
fundamentals of electrical circuits, logical circuits, and microcomputers. 

Objective: This manual was written to explain the hardware functions and electrical 
characteristics of the H8/3664 Group to the target users. 
Refer to the H8/300H Series Software Manual for a detailed description of the 
instruction set. 

Notes on reading this manual: 

�x�� In order to understand the overall functions of the chip 

Read the manual according to the contents. This manual can be roughly categorized into parts 
on the CPU, system control functions, peripheral functions and electrical characteristics. 

�x�� In order to understand the details of the CPU's functions 

Read the H8/300H Series Software Manual. 

�x�� In order to understand the details of a register when its name is known 

Read the index that is the final part of the manual to find the page number of the entry on the 
register. The addresses, bits, and initial values of the registers are summarized in section 19, 
List of Registers. 

Example: Bit order: The MSB is on the left and the LSB is on the right. 
 
Notes: 

When using the on-chip emulator (E7, E8) for H8/3664 program development and debugging, the 
following restrictions must be noted. 

1. The NMI pin is reserved for the E7 or E8, and cannot be used.  

2. Pins P85, P86, and P87 cannot be used. In order to use these pins, additional hardware must be 
provided on the user board.  

3. Area H'7000 to H'7FFF is used by the E7 or E8, and is not available to the user.  
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5.1 System Clock Generator 

Clock pulses can be supplied to the system clock divider either by connecting a crystal or ceramic 
resonator, or by providing external clock input. Figure 5.2 shows a block diagram of the system 
clock generator. 

LPM

LPM: Low-power mode (standby mode, subactive mode, subsleep mode) 

2

1

OSC

OSC

 

Figure 5.2   Block Diagram of System Clock Generator 

5.1.1 Connecting Crystal Resonator 

Figure 5.3 shows a typical method of connecting a crystal resonator. An AT-cut parallel-resonance 
crystal resonator should be used. Figure 5.4 shows the equivalent circuit of a crystal resonator. A 
resonator having the characteristics given in table 5.1 should be used. 

1

2

C1

C2

OSC

OSC
C1 = C2 = 12 pF ±20%

Note:  Capacitances are reference values.  

Figure 5.3   Typical Connection to Crystal Resonator 
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Figure 5.4   Equivalent Circuit of Crystal Resonator 
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Table 6.2 Transition Mode after SLEEP Instruction Execution and Interrupt Handling 

 
 
DTON 

 
 
SSBY 

 
 
SMSEL 

 
 
LSON 

Transition Mode after 
SLEEP Instruction 
Execution 

 
Transition Mode due 
to Interrupt 

0 0 0 0 Sleep mode Active mode 

   1  Subactive mode 

  1 0 Subsleep mode Active mode 

   1  Subactive mode 

 1 X X Standby mode Active mode 

1 X 0* 0 Active mode (direct 
transition) 

— 

 X X 1 Subactive mode (direct 
transition) 

— 

[Legend] 
X: Don't care. 

Note: * When a state transition is performed while SMSEL is 1, timer V, SCI3, and the A/D 
converter are reset, and all registers are set to their initial values. To use these 
functions after entering active mode, reset the registers. 
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14.6.1 Multiprocessor Serial Data Transmission 

Figure 14.16 shows a sample flowchart for multiprocessor serial data transmission. For an ID 
transmission cycle, set the MPBT bit in SSR to 1 before transmission. For a data transmission 
cycle, clear the MPBT bit in SSR to 0 before transmission. All other SCI3 operations are the same 
as those in asynchronous mode. 

No

<End>

Yes

Start transmission

Read TDRE flag in SSR[1]

Set MPBT bit in SSR

Yes

No

No

Yes

Read TEND flag in SSR

[2]

No

Yes

[3]

Clear PDR to 0 and set PCR to 1

Clear TE bit in SCR3 to 0

TDRE = 1

All data transmitted?

TEND = 1

Break output?

Write transmit data to TDR

[1] Read SSR and check that the TDRE 
flag is set to 1, set the MPBT bit in 
SSR to 0 or 1, then write transmit 
data to TDR. When data is written to 
TDR, the TDRE flag is automatically 
cleared to 0.

[2] To continue serial transmission, be 
sure to read 1 from the TDRE flag to 
confirm that writing is possible, then 
write data to TDR. When data is 
written to TDR, the TDRE flag is 
automatically cleared to 0.

[3] To output a break in serial 
transmission, set the port PCR to 1, 
clear PDR to 0, then clear the TE bit 
in SCR3 to 0.

 

Figure 14.16   Sample Multiprocessor Serial Transmission Flowchart 
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5. Read ICDR and clear the IRIC flag in ICCR to 0. The RDRF flag is cleared to 0. 

Receive operations can be performed continuously by repeating steps [4] and [5]. When SDA is 
changed from low to high when SCL is high, and the stop condition is detected, the BBSY flag in 
ICCR is cleared to 0. 

 

SDA
(master output)

SDA
(slave output)

21 2143 65 87 9

Bit 7 Bit 6 Bit 7 Bit 6Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

IRIC

ICDRS

ICDRR

RDRF

SCL
(master output)

Start condition issuance

SCL
(slave output)

Interrupt
request
generation

Address + R/W

Address + R/W

[5]  ICDR read  [5]  IRIC clearanceUser processing

Slave address Data 1[4]

A

R/W

High

 

Figure 15.7   Example of Slave Receive Mode Operation Timing (1) 
 (MLS = ACKB = 0) 
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SDA

IRIC

SCL

ACK Bit 7

Data output

[3]  (Restart) Start condition instruction issuance

[4]  IRIC determination

[5]  ICDR write (next transmit data)

[2]  Detemination of SCL = Low

[1]  IRIC determination

Start condition
(retransmission)

IRIC = 1?

Yes

Clear IRIC in ICSR

Read SCL pin

Write transmit data to ICDR

Write BBSY = 1,
SCP = 0 (ICSR)

[1]

[1]  Wait for end of 1-byte transfer

[2]  Determine  whether SCL is low

[3]  Issue restart condition instruction for transmission

[4]  Determine whether start condition is generated or not

[5]  Set transmit data (slave address + R/W)

[2]

[3]

[4]

[5]

Yes

Yes

No

No
IRIC = 1?

Yes

SCL = Low?

Start condition
issuance?

No

No

Other processing

Note:  Program so that processing from [3] to [5] 
 is executed continuously.

9

 

Figure 15.17   Flowchart and Timing of Start Condition Instruction Issuance for 
Retransmission 
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20.5 Output Load Condition 

VCC

2.4 kΩ

12 kΩ30 pF

LSI output pin

 

Figure 20.8   Output Load Circuit 
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PDR

PCR

SBY

TMCIV

PDR: Port data register
PCR: Port control register

Internal data bus

Timer V

[Legend]

 

Figure B.12   Port 7 Block Diagram (P75) 


