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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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• BCLR instruction executed 

BCLR   #0,    @PCR5  The BCLR instruction is executed for PCR5. 

 

• After executing BCLR instruction 

 P57 P56 P55 P54 P53 P52 P51 P50 

Input/output Output    Output  Output Output Output Output Output Input 

Pin state Low  
level 

High  
level  

Low  
level 

Low  
level 

Low  
level 

Low  
level 

Low  
level 

High  
level  

PCR5 1 1 1 1 1 1 1 0 

PDR5 1 0 0 0 0 0 0 0 

 

• Description on operation 

1. When the BCLR instruction is executed, first the CPU reads PCR5. Since PCR5 is a write-only 
register, the CPU reads a value of H'FF, even though the PCR5 value is actually H'3F. 

2. Next, the CPU clears bit 0 in the read data to 0, changing the data to H'FE.  

3. Finally, H'FE is written to PCR5 and BCLR instruction execution ends. 
 
As a result of this operation, bit 0 in PCR5 becomes 0, making P50 an input port. However, bits 7 
and 6 in PCR5 change to 1, so that P57 and P56 change from input pins to output pins. To prevent 
this problem, store a copy of the PDR5 data in a work area in memory and manipulate data of the 
bit in the work area, then write this data to PDR5. 

• Prior to executing BCLR instruction 

MOV.B   #3F,  R0L 
MOV.B   R0L,  @RAM0 
MOV.B   R0L,  @PCR5 

 The PCR5 value (H'3F) is written to a work area in 
memory (RAM0) as well as 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 

Low  
level 

PCR5 0 0 1 1 1 1 1 1 

PDR5 1 0 0 0 0 0 0 0 

RAM0 0 0 1 1 1 1 1 1 
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7.4 Flash Memory Programming/Erasing 

A software method using the CPU is employed to program and erase flash memory in the on-
board programming modes. Depending on the FLMCR1 setting, the flash memory operates in one 
of the following four modes: Program mode, program-verify mode, erase mode, and erase-verify 
mode. The programming control program in boot mode and the user program/erase control 
program in user program mode use these operating modes in combination to perform 
programming/erasing. Flash memory programming and erasing should be performed in 
accordance with the descriptions in section 7.4.1, Program/Program-Verify and section 7.4.2, 
Erase/Erase-Verify, respectively. 

7.4.1 Program/Program-Verify 

When writing data or programs to the flash memory, the program/program-verify flowchart shown 
in figure 7.3 should be followed. Performing programming operations according to this flowchart 
will enable data or programs to be written to the flash memory without subjecting the chip to 
voltage stress or sacrificing program data reliability. 

1. Programming must be done to an empty address. Do not reprogram an address to which 
programming has already been performed. 

2. Programming should be carried out 128 bytes at a time. A 128-byte data transfer must be 
performed even if writing fewer than 128 bytes. In this case, H'FF data must be written to the 
extra addresses. 

3. Prepare the following data storage areas in RAM: A 128-byte programming data area, a 128-
byte reprogramming data area, and a 128-byte additional-programming data area. Perform 
reprogramming data computation according to table 7.4, and additional programming data 
computation according to table 7.5. 

4. Consecutively transfer 128 bytes of data in byte units from the reprogramming data area or 
additional-programming data area to the flash memory. The program address and 128-byte 
data are latched in the flash memory. The lower 8 bits of the start address in the flash memory 
destination area must be H'00 or H'80. 

5. The time during which the P bit is set to 1 is the programming time. Table 7.6 shows the 
allowable programming times. 

6. The watchdog timer (WDT) is set to prevent overprogramming due to program runaway, etc. 
An overflow cycle of approximately 6.6 ms is allowed. 

7. For a dummy write to a verify address, write 1-byte data H'FF to an address whose lower 2 bits 
are B'00. Verify data can be read in words or in longwords from the address to which a dummy 
write was performed. 
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The FLMCR1, FLMCR2, and EBR1 settings are retained, however program mode or erase mode 
is aborted at the point at which the error occurred. Program mode or erase mode cannot be re-
entered by re-setting the P or E bit. However, PV and EV bit settings are retained, and a transition 
can be made to verify mode. Error protection can be cleared only by a power-on reset. 

7.6 Programmer Mode 

In programmer mode, a PROM programmer can be used to perform programming/erasing via a 
socket adapter, just as a discrete flash memory. Use a PROM programmer that supports the MCU 
device type with the on-chip 64-kbyte flash memory (FZTAT64V5). 

7.7 Power-Down States for Flash Memory 

In user mode, the flash memory will operate in either of the following states: 

• Normal operating mode 

The flash memory can be read and written to at high speed. 

• Power-down operating mode 

The power supply circuit of flash memory can be partly halted. As a result, flash memory can 
be read with low power consumption. 

• Standby mode 

All flash memory circuits are halted. 
 
Table 7.7 shows the correspondence between the operating modes of this LSI and the flash 
memory. In subactive mode, the flash memory can be set to operate in power-down mode with the 
PDWND bit in FLPWCR. When the flash memory returns to its normal operating state from 
power-down mode or standby mode, a period to stabilize operation of the power supply circuits 
that were stopped is needed. When the flash memory returns to its normal operating state, bits 
STS2 to STS0 in SYSCR1 must be set to provide a wait time of at least 20 µs, even when the 
external clock is being used. 
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Section 8   RAM 

This LSI has an on-chip high-speed static RAM. The RAM is connected to the CPU by a 16-bit 
data bus, enabling two-state access by the CPU to both byte data and word data. 

Product Classification RAM Size RAM Address 

Flash memory version H8/36057F, 
H8/36037F 

3 kbytes H'EC00 to H'EFFF, H'F780 to H'FF7F* 

 H8/36054F, 
H8/36034F 

2 kbytes H'F780 to H'FF7F* 

Masked ROM version H8/36057, 
H8/36037 

2 kbytes H'EC00 to H'EFFF, H'FB80 to H'FF7F 

 H8/36036 2 kbytes H'EC00 to H'EFFF, H'FB80 to H'FF7F 

 H8/36035 2 kbytes H'EC00 to H'EFFF, H'FB80 to H'FF7F 

 H8/36054, 
H8/36034 

2 kbytes H'EC00 to H'EFFF, H'FB80 to H'FF7F 

 H8/36033 1 kbyte H'FB80 to H'FF7F 

 H8/36032 1 kbyte H'FB80 to H'FF7F 

Note: * When the E7 or E8 is used, area H'F780 to H'FB7F must not be accessed. 
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9.4.2 Port Data Register 6 (PDR6) 

PDR6 is a general I/O port data register of port 6. 

Bit Bit Name 
Initial 
Value R/W Description 

7 

6 

5 

4 

3 

2 

1 

0 

P67 

P66 

P65 

P64 

P63 

P62 

P61 

P60 

0 

0 

0 

0 

0 

0 

0 

0 

R/W 

R/W 

R/W 

R/W 

R/W 

R/W 

R/W 

R/W 

Stores output data for port 6 pins. 

If PDR6 is read while PCR6 bits are set to 1, the value 
stored in PDR6 are read. If PDR6 is read while PCR6 bits 
are cleared to 0, the pin states are read regardless of the 
value stored in PDR6. 

 

9.4.3 Pin Functions 

The correspondence between the register specification and the port functions is shown below. 

• P67/FTIOD1 pin 

Register TOER TFCR TPMR TIORC1 PCR6  

 
Bit Name 

 
ED1 

CMD1, 
CMD0 

 
PWMD1

IOD2 to 
IOD0 

 
PCR67 

 
Pin Function 

Setting Value 1 00 0 0 P67 input/FTIOD1 input pin 

    

000 or 
1XX 1 P67 output pin 

 0 00 0 001 or  
01X 

X FTIOD1 output pin 

   1 XXX   

  Other than 
00 

X XXX   

[Legend] 

X: Don't care. 
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Section 12   Timer Z 

The timer Z has a 16-bit timer with two channels. Figures 12.1, 12.2, and 12.3 show the block 
diagrams of entire timer Z, its channel 0, and its channel 1, respectively. For details on the timer Z 
functions, refer to table 12.1. 

12.1 Features 

• Capability to process up to eight inputs/outputs 

• Eight general registers (GE): four registers for each channel 

 Independently assignable output compare or input capture functions 

• Selection of five counter clock sources: four internal clocks (φ, φ/2, φ/4, and φ/8) and an 
external clock 

• Seven selectable operating modes 

 Output compare function 

Selection of 0 output, 1 output, or toggle output 

 Input capture function 

Rising edge, falling edge, or both edges  

 Synchronous operation 

Timer counters_0 and _1 (TCNT_0 and TCNT_1) can be written simultaneously. 

Simultaneous clearing by compare match or input capture is possible. 

 PWM mode 

Up to six-phase PWM output can be provided with desired duty ratio. 

 Reset synchronous PWM mode 

Three-phase PWM output for normal and counter phases 

 Complementary PWM mode 

Three-phase PWM output for non-overlapped normal and counter phases 

The A/D conversion start trigger can be set for PWM cycles. 

 Buffer operation 

The input capture register can be consisted of double buffers. 

The output compare register can automatically be modified. 

• High-speed access by the internal 16-bit bus 

 16-bit TCNT and GR registers can be accessed in high speed by a 16-bit bus interface 

• Any initial timer output value can be set 

• Output of the timer is disabled by external trigger 
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Bit Bit Name 
Initial 
Value R/W Description 

2 

1 

0 

IOA2 

IOA1 

IOA0 

0 

0 

0 

R/W 

R/W 

R/W 

I/O Control A2 to A0 

GRA is an output compare register: 

000: Disables pin output by compare match 

001: 0 output by GRA compare match 

010: 1 output by GRA compare match 

011: Toggle output by GRA compare match 

GRA is an input capture register: 

100: Input capture to GRA at the rising edge 

101: Input capture to GRA at the falling edge 

11X: Input capture to GRA at both rising and falling edges 

[Legend] 
X: Don't care 

 

TIORC: TIORC selects whether GRC or GRD is used as an output compare register or an input 
capture register. When an output compare register is selected, the output setting is selected. When 
an input capture register is selected, an input edge of an input capture signal is selected. TIORC 
also selects the function of FTIOC or FTIOD pin. 

Bit Bit Name 
Initial 
Value R/W Description 

7  1  Reserved 

This bit is always read as 1. 

6 

5 

4 

IOD2 

IOD1 

IOD0 

0 

0 

0 

R/W 

R/W 

R/W 

I/O Control D2 to D0 

GRD is an output compare register: 

000: Disables pin output by compare match 

001: 0 output by GRD compare match 

010: 1 output by GRD compare match 

011: Toggle output by GRD compare match 

GRD is an input capture register: 

100: Input capture to GRD at the rising edge 

101: Input capture to GRD at the falling edge 

11X: Input capture to GRD at both rising and falling edges 

3  1  Reserved 

This bit is always read as 1. 
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HRXD SOF Arbitration Control Data CRC ACK EOF Intermission SOF

ACK bit Intermission

[4] Clear MBn in TXCR 
to 0 even if set to 1 at 
frame reception

[4] Set MBn in RXPR and 
DFRI in TCIRR0 to 1 at 
data frame reception

[4] Set MBn in RFPR and 
RFRI in TCIRR0 to 1 at 
remote frame reception

[5] Internal arbitration for message 2 
is determined after normal reception 
has completed

[3] Write receive message

[2] Identifier of message 
1 is compared with that 
of Mailbox

SOFHTXD

MBn in TXPR

MBn in RXPR

DFRI in TCIRR0

MBn in TXCR

RFRI in TCIRR0

MBn in RFPR

Message 1 Message 2

Message 2

Message 1 reception

Message 2 transmission

Transmission for message 2 
cannot be canceled by TXInternal arbitration for message 2 can be set

Bus idle

Bus idle

 

Figure 15.15   Set Timing for Message Reception 
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22.3.2 DC Characteristics 

Table 22.12 DC Characteristics (1) 

VCC = 2.7 to 5.5 V, VSS = 0.0 V, Ta = –20 to +75°C (regular specifications) or Ta = –40 to +85°C 
(wide-range specifications), unless otherwise indicated. 

Values 

Item Symbol Applicable Pins Test Condition Min. Typ. Max. Unit Notes 

Input high 
voltage 

VIH RES, NMI, 
WKP0 to WKP5, 
IRQ0 to IRQ3, 
ADTRG,TMRIV,  

VCC = 4.0 to 5.5 V VCC × 0.8 — VCC + 0.3 V  

  TMCIV, FTIOA0 
to FTIOD0, 
FTIOA1 to 
FTIOD1, SCK3, 
SCK3_2*1, SCS, 
SSCK, TRGV, 
TMIB1 

 VCC × 0.9 — VCC + 0.3   

  RXD, RXD_2*1, 
SSI, SSO, HRXD, 
P10 to P12,  
P14 to P17, 
P20 to P24, 
P50 to P57, 

VCC = 4.0 to 5.5 V VCC × 0.7 — VCC + 0.3 V  

  P60 to P67, 
P70 to P72, 
P74 to P76, 
P85 to P87 
P90 to P97 

 VCC × 0.8 — VCC + 0.3   

VIH PB0 to PB7 VCC = 4.0 to 5.5 V VCC × 0.7 — AVCC + 0.3 V   

   VCC × 0.8 — AVCC + 0.3   

OSC1 VCC = 4.0 to 5.5 V VCC – 0.5 — VCC + 0.3 V    

  VCC – 0.3 — VCC + 0.3   

 


