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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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1.3 Pin Arrangement 
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Notes: 1.  Do not connect NC pins (these pins are not connected to the internal circuitry).
2.  The SCK3_2, RXD_2, and TXD_2 pins are not multiplexed in the H8/36037.  

Figure 1.2   Pin Arrangement of F-ZTATTM and Masked ROM Versions (FP-64K, FP-64A) 
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Table 2.6 Bit Manipulation Instructions (2) 

Instruction Size* Function 

BXOR 
 
 

BIXOR 

 

B 
 
 

B 

 

C ⊕ (<bit-No.> of <EAd>) → C 
XORs the carry flag with a specified bit in a general register or memory 
operand and stores the result in the carry flag. 

C ⊕ ¬ (<bit-No.> of <EAd>) → C 
XORs the carry flag with the inverse of a specified bit in a general 
register or memory operand and stores the result in the carry flag. 
The bit number is specified by 3-bit immediate data. 

BLD 
 
 

BILD 

B 
 
 

B 

(<bit-No.> of <EAd>) → C 
Transfers a specified bit in a general register or memory operand to the 
carry flag. 

¬ (<bit-No.> of <EAd>) → C 
Transfers the inverse of a specified bit in a general register or memory 
operand to the carry flag. 
The bit number is specified by 3-bit immediate data. 

BST 
 
 

BIST 

B 
 
 

B 

C → (<bit-No.> of <EAd>) 
Transfers the carry flag value to a specified bit in a general register or 
memory operand. 

¬ C → (<bit-No.> of <EAd>) 
Transfers the inverse of the carry flag value to a specified bit in a 
general register or memory operand. 
The bit number is specified by 3-bit immediate data. 

[Legend] 

B: Byte 
Note: * Refers to the operand size. 
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• BCLR instruction executed 

BCLR   #0,    @RAM0  The BCLR instructions executed for the PCR5 work area  

  
(RAM0). 

 

• After executing BCLR instruction 

MOV.B   @RAM0, R0L 
MOV.B   R0L,  @PCR5 

 The work area (RAM0) value is written to PCR5. 

 

 P57 P56 P55 P54 P53 P52 P51 P50 

Input/output Input Input Output Output Output Output Output Output 

Pin state Low  
level 

High  
level  

Low  
level 

Low  
level 

Low  
level 

Low  
level 

Low  
level 

High  
level  

PCR5 0 0 1 1 1 1 1 0 

PDR5 1 0 0 0 0 0 0 0 

RAM0 0 0 1 1 1 1 1 0 
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• P96/HRXD pin 

Register TCMR PCR9  

Bit Name PMR96 PCR96 Pin Function 

Setting Value 0 0 P96 input pin 

  1 P96 output pin 

 1 X HRXD output pin 

[Legend] 
X: Don't care. 

 

• P95 pin 

Register PCR9  

Bit Name PCR95 Pin Function 

Setting Value 0 P95 input pin 

 1 P95 output pin 

 

• P94 pin 

Register PCR9  

Bit Name PCR94 Pin Function 

Setting Value 0 P94 input pin 

 1 P94 output pin 

 

• P93/SSI pin 

Register PCR9  

Bit Name PCR93 Pin Function 

Setting Value 0 P93 input pin 

 1 P93 output pin 

 X SSI input/SSI output pin 

[Legend] 

X: Don't care. 

Note: When this pin is used as the SSI pin, register settings of the SSU are required. For details, 
see section 16.4.4, Communication Modes and Pin Functions. 
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φ

Address TCORA address

Internal write signal

TCNTV

TCORA

N

N

N+1

M

TCORA write data

Inhibited

T1 T2 T3

TCORA write cycle by CPU

Compare match signal

 

Figure 11.12   Contention between TCORA Write and Compare Match 

Clock before 
switching

Clock after 
switching

Count clock 

TCNTV N N+1 N+2

Write to CKS1 and CKS0  

Figure 11.13   Internal Clock Switching and TCNTV Operation 
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Figure 12.24   Example of PWM Mode Operation (3) 
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14.3.8 Bit Rate Register (BRR) 

BRR is an 8-bit register that adjusts the bit rate. The initial value of BRR is H'FF. Table 14.3 
shows the relationship between the N setting in BRR and the n setting in bits CKS1 and CKS0 of 
SMR in asynchronous mode. Table 14.4 shows the maximum bit rate for each frequency in 
asynchronous mode. The values shown in both tables 14.3 and 14.4 are values in active (high-
speed) mode. Table 14.5 shows the relationship between the N setting in BRR and the n setting in 
bits CKS1 and CKS0 of SMR in clocked synchronous mode. The values shown in table 14.5 are 
values in active (high-speed) mode. The N setting in BRR and error for other operating 
frequencies and bit rates can be obtained by the following formulas: 

[Asynchronous Mode] 

N =
φ

64 × 22n–1 × B
× 106 – 1

 

Error (%) =                                          – 1   × 100








φ × 106 
(N + 1) × B × 64 × 22n–1

 

[Clocked Synchronous Mode] 

N =
φ

8 × 22n–1 × B
 × 106 – 1

 

[Legend] 
B: Bit rate (bit/s) 

N: BRR setting for baud rate generator (0 ≤ N ≤ 255) 

φ: Operating frequency (MHz) 
n: CSK1 and CSK0 settings in SMR (0 ≤ n ≤ 3) 
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16.4.5 Operation in Clocked Synchronous Communication Mode 

Initialization in Clocked Synchronous Communication Mode: Figure 16.4 shows the 
initialization in clocked synchronous communication mode. Before transmitting and receiving 
data, the TE and RE bits in SSER should be cleared to 0, then the SSU should be initialized. 

Note: When the operating mode, or transfer format, is changed for example, the TE and RE bits 
must be cleared to 0 before making the change using the following procedure. When the 
TE bit is cleared to 0, the TDRE flag is set to 1. Note that clearing the RE bit to 0 does not 
change the contents of the RDRF and ORER flags, or the contents of SSRDR. 

Start

Clear TE and RE bits in SSER to 0

Clear SSUMS bit in SSCRL to 0

Set SCKS bit in SSCRH to 1 
and set MSS and SOOS bits

Clear CPOS and CPHS bits to 0 and set
MLS and CKS2 to CKS0 bits in SSMR 

Clear ORER bit in SSSR to 0

Set the TE and RE bits in SSER to 1 
and set RIE, TIE, TEIE, and RSSTP 

bits according to transmission/
reception/transmission and reception

End
 

Figure 16.4   Initialization in Clocked Synchronous Communication Mode 
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RES

Vcc

PSS-reset
signal

Internal reset
signal

Vss

Vss

OVF

131,072 cycles

PSS counter starts Reset released

tPWON

Vpor

 

Figure 19.2   Operational Timing of Power-On Reset Circuit 

19.3.2 Low-Voltage Detection Circuit 

LVDR (Reset by Low Voltage Detect) Circuit: 

Figure 19.3 shows the timing of the LVDR function. The LVDR enters the module-standby state 
after a power-on reset is canceled. To operate the LVDR, set the LVDE bit in LVDCR to 1, wait 
for 50 µs (tLVDON) until the reference voltage and the low-voltage-detection power supply have 
stabilized by a software timer, etc., then set the LVDRE bit in LVDCR to 1. After that, the output 
settings of ports must be made. To cancel the low-voltage detection circuit, first the LVDRE bit 
should be cleared to 0 and then the LVDE bit should be cleared to 0. The LVDE and LVDRE bits 
must not be cleared to 0 simultaneously because incorrect operation may occur.  

When the power-supply voltage falls below the Vreset voltage (typ. = 2.3 V or 3.6 V), the LVDR 
clears the LVDRES signal to 0, and resets the prescaler S. The low-voltage detection reset state 
remains in place until a power-on reset is generated. When the power-supply voltage rises above 
the Vreset voltage again, the prescaler S starts counting. It counts 131,072 clock (φ) cycles, and 
then releases the internal reset signal. In this case, the LVDE, LVDSEL, and LVDRE bits in 
LVDCR are not initialized. 

Note that if the power supply voltage (Vcc) falls below VLVDRmin = 1.0 V and then rises from that 
point, the low-voltage detection reset may not occur. 

If the power supply voltage (Vcc) falls below Vpor = 100 mV, a power-on reset occurs. 
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Section 21   List of Registers 

The register list gives information on the on-chip I/O register addresses, how the register bits are 
configured, and the register states in each operating mode. The information is given as shown 
below. 

1. Register addresses (address order) 

• Registers are listed from the lower allocation addresses. 

• The symbol  in the register-name column represents a reserved address or range of reserved 
addresses.  
Do not attempt to access reserved addresses. 

• When the address is 16-bit wide, the address of the upper byte is given in the list. 

• Registers are classified by functional modules. 

• The data bus width is indicated. 

• The number of access states is indicated. 
 
2. Register bits 

• Bit configurations of the registers are described in the same order as the register addresses. 

• Reserved bits are indicated by  in the bit name column. 

• When registers consist of 16 bits, bits are described from the MSB side. 
 
3. Register states in each operating mode 

• Register states are described in the same order as the register addresses. 

• The register states described here are for the basic operating modes. If there is a specific reset 
for an on-chip peripheral module, refer to the section on that on-chip peripheral module. 
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Table A.2 Operation Code Map (2) 
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[Legend]
Port mode register
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Figure B.6   Port 2 Block Diagram (P22) 
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PDR
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: Port data register
: Port control register

[Legend]
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control

 

Figure B.20   Port 9 Block Diagram (P97) 
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B.2 Port States in Each Operating State  

Port Reset Sleep Subsleep Standby Subactive Active 

P17 to P14,  
P12 to P10 

High 
impedance 

Retained Retained High 
impedance* 

Functioning Functioning 

P24 to P20 High 
impedance 

Retained Retained High 
impedance 

Functioning Functioning 

P57 to P50  High 
impedance 

Retained Retained High 
impedance* 

Functioning Functioning 

P67 to P60 High 
impedance 

Retained Retained High 
impedance 

Functioning Functioning 

P76 to P74, 
P72 to P70 

High 
impedance 

Retained Retained High 
impedance 

Functioning Functioning 

P87 to P85 High 
impedance 

Retained Retained High 
impedance 

Functioning Functioning 

P97 to P90 High 
impedance 

Retained Retained High 
impedance 

Functioning Functioning 

PB7 to PB0 High 
impedance 

High 
impedance 

High 
impedance 

High 
impedance 

High 
impedance 

High 
impedance 

Note: * High level output when the pull-up MOS is in on state. 

 


