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Welcome to E-XFL.COM

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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Product Status Obsolete

Core Processor H8S/2000

Core Size 16-Bit

Speed 24MHz

Connectivity SCI, SmartCard, USB

Peripherals DMA, POR, PWM, WDT

Number of I/O 68

Program Memory Size 256KB (256K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 16K x 8

Voltage - Supply (Vcc/Vdd) 2.7V ~ 3.6V

Data Converters A/D 6x10b; D/A 2x8b

Oscillator Type External

Operating Temperature -20°C ~ 75°C (TA)

Mounting Type Surface Mount

Package / Case 120-TQFP

Supplier Device Package 120-TQFP (14x14)
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Configuration of This Manual 

This manual comprises the following items: 

1. General Precautions in the Handling of MPU/MCU Products 

2. Configuration of This Manual 

3. Preface 

4. Main Revisions for This Edition 

The history of revisions is a summary of sections that have been revised and sections that have 
been added to earlier versions. This does not include all of the revised contents. For details, 
confirm by referring to the main description of this manual. 

5. Contents 

6. Overview 

7. Table of Contents 

8. Summary 

9. Description of Functional Modules 

• CPU and System-Control Modules 

• On-Chip Peripheral Modules 

The configuration of the functional description of each module differs according to the 
module. However, the generic style includes the following items: 

i) Features 

ii) I/O pins 

iii) Description of Registers 

iv) Description of Operation 

v) Usage: Points for Caution 
 
When designing an application system that includes this LSI, take the points for caution into 
account. Each section includes points for caution in relation to the descriptions given, and points 
for caution in usage are given, as required, as the final part of each section. 

10. List of Registers 

11. Electrical Characteristics 

12. Appendix 

• Product-type codes and external dimensions 
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Figure 2.9   General Register Data Formats (2) 



 
Section 2   CPU 

REJ09B0140-0900  Rev. 9.00  Page 39 of 846 

Sep 16, 2010   

 
H8S/2215 Group 

2.6 Instruction Set 

The H8S/2000 CPU has 65 types of instructions. The instructions are classified by function in 
table 2.1. 

Table 2.1 Instruction Classification 

Function Instructions Size Types 

MOV B/W/L 5 

POP*1, PUSH*1 W/L  

LDM*5, STM*5 L  

Data transfer 

MOVFPE*3, MOVTPE*3 B  

ADD, SUB, CMP, NEG B/W/L 19 

ADDX, SUBX, DAA, DAS B  

INC, DEC B/W/L  

ADDS, SUBS L  

MULXU, DIVXU, MULXS, DIVXS B/W  

EXTU, EXTS W/L  

Arithmetic 
operations 

TAS*4 B  

Logic operations AND, OR, XOR, NOT B/W/L 4 

Shift SHAL, SHAR, SHLL, SHLR, ROTL, ROTR, ROTXL, 
ROTXR 

B/W/L 8 

Bit manipulation BSET, BCLR, BNOT, BTST, BLD, BILD, BST, BIST, BAND, 
BIAND, BOR, BIOR, BXOR, BIXOR 

B 14 

Branch Bcc*2, JMP, BSR, JSR, RTS — 5 

System control TRAPA, RTE, SLEEP, LDC, STC, ANDC, ORC, XORC, 
NOP 

— 9 

Block data transfer EEPMOV — 1 

  Total: 65 
Legend:   
B: Byte 
W: Word 
L: Longword 
Notes:  1. POP.W Rn and PUSH.W Rn are identical to MOV.W @SP+, Rn and MOV.W Rn, 

@-SP. POP.L ERn and PUSH.L ERn are identical to MOV.L @SP+, ERn and MOV.L 
ERn, @-SP. 

 2. Bcc is the general name for conditional branch instructions. 
 3. Cannot be used in this LSI. 
 4. Only register ER0, ER1, ER4, or ER5 should be used when using the TAS instruction. 
 5. The ER7 register functions as a stack pointer for the LDM and STM instructions, so it 

cannot be for saving (STM) or restoring (LDM) data.  
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10.5.2 Synchronous Operation 

In synchronous operation, the values in a number of TCNT counters can be rewritten 
simultaneously (synchronous presetting). Also, a number of TCNT counters can be cleared 
simultaneously by making the appropriate setting in TCR (synchronous clearing). Synchronous 
operation enables TGR to be incremented with respect to a single time base. Channels 0 to 2 can 
all be designated for synchronous operation. 

Example of Synchronous Operation Setting Procedure:  Figure 10.14 shows an example of the 
synchronous operation setting procedure. 

No

Yes

Synchronous operation
selection

Set synchronous
operation

Synchronous presetting

Set TCNT

<Synchronous presetting> <Counter clearing> <Synchronous clearing>

Synchronous clearing

Clearing
source generation

channel?

Select counter
clearing source

Start count

Set synchronous
counter clearing

Start count

Set to 1 the SYNC bits in TSYR corresponding to the channels to be designated for synchronous
operation.
When the TCNT counter of any of the channels designated for synchronous operation is
written to, the same value is simultaneously written to the other TCNT counters.
Use bits CCLR2 to CCLR0 in TCR to specify TCNT clearing by input capture/output compare,
etc.
Use bits CCLR2 to CCLR0 in TCR to designate synchronous clearing for the counter clearing
source.
Set to 1 the CST bits in TSTR for the relevant channels, to start the count operation.

[1]

[2]

[3]

[4]

[5]

[1]

[3]

[5]

[4]

[5]

[2]

 

Figure 10.14   Example of Synchronous Operation Setting Procedure 



 
Section 15   Universal Serial Bus Interface (USB) 

Page 510 of 846  REJ09B0140-0900  Rev. 9.00 

  Sep 16, 2010 

H8S/2215 Group

15.3.7 USBFIFO Clear Register 0 (UFCLR0) 

UFCLR0 is a one-shot register used to clear the FIFO for each end point from EP0 to EP3. 
Writing 1 to a bit clears the data in the corresponding FIFO. For IN FIFO, writing 1 to a bit in 
UFCLR0 clears the data for which the corresponding PKTE bit in UTRG0 is cleared to 0 after 
data write, or data that is validated by setting the corresponding PKTE bit in UTRG0. For OUT 
FIFO, writing 1 to a bit in UFCLR0 clears data that has not been fixed during reception or 
received data for which the corresponding RDFN bit is not set to 1. Accordingly, care must be 
taken not to clear data that is currently being received or transmitted. EP2i, EP2o, EP3i, and EP3o 
FIFOs, having a dual FIFO configuration, are cleared by entire FIFOs. Note that this trigger does 
not clear the corresponding interrupt flag. For information on accessing this register, see 2.9.4, 
Accessing Registers Containing Write-Only Bits. 

Bit Bit Name Initial Value R/W Description 

7 

 

EP3oCLR 

 

0 

 

W 

 

EP3o clear 

0: Performs no operation 

1: Clears EP3o OUT FIFO 

6 

 

EP3iCLR 

 

0 

 

W 

 

EP3i clear 

0: Performs no operation 

1: Clears EP3i IN FIFO 

5 

 

EP2oCLR 

 

0 

 

W 

 

EP2o clear* 

0: Performs no operation 

1: Clears EP2o OUT FIFO 

4 

 

EP2iCLR 

 

0 

 

W 

 

EP2i clear 

0: Performs no operation 

1: Clears EP2i IN FIFO 

3 

 

EP1iCLR 

 

0 

 

W 

 

EP1i clear 

0: Performs no operation 

1: Clears EP1i IN FIFO 

2 

 

EP0oCLR 

 

0 

 

W 

 

EP0o clear 

0: Performs no operation 

1: Clears EP0o OUT FIFO 

1 

 

EP0iCLR 

 

0 

 

W 

 

EP0i clear 

0: Performs no operation 

1: Clears EP0i IN FIFO 

0 

 

— 

 

0 

 

R 

 

Reserved 

This bit is always read as 0 and cannot be modified. 
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16.4 Interface to Bus Master 

ADDRA to ADDRD are 16-bit registers. As the data bus to the bus master is 8 bits wide, the bus 
master accesses to the upper byte of the registers directly while to the lower byte of the registers 
via the temporary register (TEMP). 

Data in ADDR is read in the following way: When the upper-byte data is read, the upper-byte data 
will be transferred to the CPU and the lower-byte data will be transferred to TEMP. Then, when 
the lower-byte data is read, the lower-byte data will be transferred to the CPU. 

When data in ADDR is read, the data should be read from the upper byte and lower byte in the 
order. When only the upper-byte data is read, the data is guaranteed. However, when only the 
lower-byte data is read, the data is not guaranteed. 

Figure 16.2 shows data flow when accessing to ADDR. 

TEMP
(H'40)

ADDRnL
(H'40)

ADDRnH
(H'AA)

TEMP
(H'40)

ADDRnL
(H'40)

ADDRnH
(H'AA)

Read the upper byte

 Read the lower byte

 (n = A to D)

 (n = A to D)

 Module data bus

 Module data bus

Bus interface

Bus interface

Bus master
(H'40)

Bus master
(H'AA)

 

Figure 16.2   Access to ADDR (When Reading H'AA40) 
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Table 16.4 A/D Conversion Time (Scan Mode) 

CKS1 CKS0 Conversion Time (State) 

0 512 (Fixed) 0 

1 256 (Fixed) 

1 0 128 (Fixed) 

 1 64 (Fixed) 

 

16.5.4 External Trigger Input Timing 

A/D conversion can be externally triggered. When the TRGS0 and TRGS1 bits are set to 11 in 
ADCR, external trigger input is enabled at the ADTRG pin. A falling edge at the ADTRG pin sets 
the ADST bit to 1 in ADCSR, starting A/D conversion. Other operations, in both single and scan 
modes, are the same as when the bit ADST has been set to 1 by software. Figure 16.6 shows the 
timing. 

φ

ADTRG

Internal trigger signal

ADST
A/D conversion

 

Figure 16.6   External Trigger Input Timing 
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Section 20   Masked ROM 

This LSI incorporates a masked ROM which has the following features. 

20.1 Features 

�x Size: 
P ro d u c t  Cl a ss  ROM S i z e  ROM Ad d re s s  ( Mo d e s  6  a n d  7 )  

H8S/2215 Group HD6432215B 128 kbytes H'000000 to H'01FFFF 

 HD6432215C 64 kbytes H'000000 to H'00FFFF 

 

�x Connected to the bus master through 16-bit data bus, enabling one-state access to both byte 
data and word data. 

 
Figure 20.1 shows a block diagram of the on-chip masked ROM. 

Internal data bus (upper 8 bits)

Internal data bus (lower 8 bits)

H'000000

H'000002

H'000001

H'000003

H'03FFFE H'03FFFF
 

Figure 20.1    Block Diagram of On-Chip Masked ROM (256 kbytes) 
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25.9 Usage Note 

General Notice during Design for Printed Circuit Board: Measures for radiation noise caused 
by the transient current in this LSI should be taken into consideration. The examples of the 
measures are shown below. 

• To use a multilayer printed circuit board which includes layers for Vcc and GND. 

• To mount by-pass capacitors (approximately 0.1 μF) between the Vcc and GND (Vss) pins, 
and the PLLVCC and PLLGND pins, of this LSI.  

 


