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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.   This document is provided for reference purposes only so that Renesas customers may select the appropriate  
      Renesas products for their use. Renesas neither makes warranties or representations with respect to the  
      accuracy or completeness of the information contained in this document nor grants any license to any 
      intellectual property rights or any other rights of Renesas or any third party with respect to the information in 
      this document. 
2.   Renesas shall have no liability  for damages or infringement of any intellectual property or other rights arising 
      out of the use of any information in this document, including, but not limited to, product data, diagrams, charts, 
      programs, algorithms, and application circuit examples.
3.   You should not use the products or the technology described in this document for the purpose of military  
      applications such as the development of weapons of mass destruction or for the purpose of any other military 
      use. When exporting the products or technology described herein, you should follow the applicable export 
      control laws and regulations, and procedures required by such laws and regulations.
4.   All information included in this document such as product data, diagrams, charts, programs, algorithms, and 
      application circuit examples, is current as of the date this document is issued. Such information, however,  is 
      subject to change without any prior notice. Before purchasing or using any Renesas products listed in this 
      document, please confirm the latest product information  with a Renesas sales office. Also, please pay regular 
      and careful attention to additional and different information to be disclosed by Renesas such as that disclosed 
      through our website. (http://www.renesas.com )
5.   Renesas has used reasonable care in compiling the information included in this document, but Renesas 
      assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information 
      included in this document.
6.   When using or otherwise relying on the information in this document, you should evaluate the information in 
      light of the total system before deciding about the applicability of such information to the intended application.  
      Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any 
      particular application and specifically disclaims any liability arising out of the application and use of the 
      information in this document or Renesas products.  
7.   With the exception of products specified by Renesas as suitable for automobile applications, Renesas 
      products are not designed, manufactured or tested for applications or otherwise in systems the failure or 
      malfunction of which may cause a direct threat to human life or create a risk of human injury or which require 
      especially high quality and reliability such as safety systems, or equipment or systems for transportation and 
      traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or undersea communication 
      transmission. If you are considering the use of our products for such purposes, please contact a Renesas 
      sales office beforehand. Renesas shall have no liability for damages arising out of the uses set forth above.
8.   Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:
        (1) artificial life support devices or systems
        (2) surgical implantations
        (3) healthcare intervention (e.g., excision, administration of medication, etc.)
        (4) any other purposes that pose a direct threat to human life
      Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who  
      elect to use Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas 
      Technology Corp., its affiliated companies and their officers, directors, and employees against any and all 
      damages arising out of such applications. 
9.   You should use the products described herein within the range specified by Renesas, especially with respect 
      to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation 
      characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or 
      damages arising out of the use of Renesas products beyond such specified ranges.
10. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific 
      characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use 
      conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and 
      injury or damage caused by fire in the event of the failure of a Renesas product, such as safety design for 
      hardware and software including but not limited to redundancy, fire control and malfunction prevention, 
      appropriate treatment for aging degradation or any other applicable measures.  Among others, since the 
      evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or  
      system manufactured by you.  
11. In case Renesas products listed in this document are detached from the products to which the Renesas 
      products are attached or affixed, the risk of accident such as swallowing by infants and small children is very 
      high. You should implement safety measures so that Renesas products may not be easily detached from your 
      products. Renesas shall have no liability for damages arising out of such detachment.
12. This document may not be reproduced or duplicated, in any form, in  whole or in part, without prior written 
      approval from Renesas. 
13. Please contact a Renesas sales office if you have any questions regarding the information contained in this  
      document, Renesas semiconductor products, or if you have any other inquiries.
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2.5.6 Branch Instructions 

Table 2.15 Branch Instructions 

Instruction Operation Code 
Execution 
Cycles T Bit 

BF label If T = 0, disp × 2 + PC → 
PC;  
if T = 1, nop  

10001011dddddddd 3/1* ⎯ 

BF/S label Delayed branch, if T = 0,  
disp × 2 + PC → PC;  
if T = 1, nop 

10001111dddddddd 2/1* ⎯ 

BT label If T = 1, disp × 2 + PC → 
PC;  
if T = 0, nop 

10001001dddddddd 3/1* ⎯ 

BT/S label Delayed branch, if T = 1,  
disp × 2 + PC → PC;  
if T = 0, nop  

10001101dddddddd 2/1* ⎯ 

BRA label Delayed branch,  
disp × 2 + PC → PC 

1010dddddddddddd 2 ⎯ 

BRAF Rm Delayed branch, 
Rm + PC → PC 

0000mmmm00100011 2 ⎯ 

BSR label Delayed branch, PC → PR, 
disp × 2 + PC → PC 

1011dddddddddddd 2 ⎯ 

BSRF Rm Delayed branch, PC → PR, 
Rm + PC → PC 

0000mmmm00000011 2 ⎯ 

JMP @Rm Delayed branch, Rm → PC 0100mmmm00101011 2 ⎯ 

JSR @Rm Delayed branch, PC → PR, 
Rm → PC 

0100mmmm00001011 2 ⎯ 

RTS  Delayed branch, PR → PC 0000000000001011 2 ⎯ 

Note: * One cycle when the branch is not executed. 
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5.2 Resets 

5.2.1 Types of Resets 

Resets have priority over any exception source. There are two types of resets: power-on resets and 
manual resets. As table 5.5 shows, both types of resets initialize the internal status of the CPU. In 
power-on resets, all registers of the on-chip peripheral modules are initialized; in manual resets, 
they are not. 

Table 5.5 Reset Status 

 
Conditions for Transition to 

Reset State  Internal State 

Type RES 
WDT 
Overflow MRES CPU, INTC 

On-Chip 
Peripheral 
Module 

POE, PFC, 
I/O Port 

Low ⎯ ⎯ Initialized Initialized Initialized Power-on reset 

High Overflow High Initialized Initialized Initialized 

Manual reset High Not overflowed Low Initialized Not initialized Not initialized 

 

5.2.2 Power-On Reset 

Power-On Reset by RES Pin: When the RES pin is driven low, this LSI enters the power-on 
reset state. To reliably reset this LSI, the RES pin should be kept low for at least the oscillation 
settling time when applying the power or when in standby mode (when the clock is halted) or at 
least 20 tcyc when the clock is operating. During the power-on reset state, CPU internal states and 
all registers of on-chip peripheral modules are initialized. See appendix A, Pin States, for the 
status of individual pins during power-on reset mode. 

In the power-on reset state, power-on reset exception handling starts when driving the RES pin 
high after driving the pin low for the given time. The CPU operates as follows: 

1. The initial value (execution start address) of the program counter (PC) is fetched from the 
exception handling vector table. 

2. The initial value of the stack pointer (SP) is fetched from the exception handling vector table. 

3. The vector base register (VBR) is cleared to H'00000000 and the interrupt mask bits (I3 to I0) 
of the status register (SR) are set to H'F (B'1111). 

4. The values fetched from the exception handling vector table are set in PC and SP, then the 
program starts. 
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• TIER_5 

Bit:

Initial value:
R/W:

7 6 5 4 3 2 1 0

0 0 0 0 0 0 0 0
R R R R R R/W R/W R/W

- - - - - TGIE5U TGIE5V TGIE5W

 
 

Bit Bit Name 
Initial 
Value R/W Description 

7 to 3 ⎯ All 0 R Reserved 

These bits are always read as 0. The write value should 
always be 0. 

2 TGIE5U 0 R/W TGR Interrupt Enable 5U 

Enables or disables interrupt requests (TGIU_5) by the 
CMFU5 bit when the CMFU5 bit in TSR_5 is set to 1. 

0: Interrupt requests (TGIU_5) disabled 

1: Interrupt requests (TGIU_5) enabled 

1 TGIE5V 0 R/W TGR Interrupt Enable 5V 

Enables or disables interrupt requests (TGIV_5) by the 
CMFV5 bit when the CMFV5 bit in TSR_5 is set to 1. 

0: Interrupt requests (TGIV_5) disabled 

1: Interrupt requests (TGIV_5) enabled 

0 TGIE5W 0 R/W TGR Interrupt Enable 5W 

Enables or disables interrupt requests (TGIW_5) by the 
CMFW5 bit when the CMFW5 bit in TSR_5 is set to 1. 

0: Interrupt requests (TGIW_5) disabled 

1: Interrupt requests (TGIW_5) enabled 
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10.3.29 Timer Interrupt Skipping Counter (TITCNT) 

TITCNT is an 8-bit readable/writable counter. The MTU2 has one TITCNT. TITCNT retains its 
value even after stopping the count operation of TCNT_3 and TCNT_4. 

Bit:

Initial value:
R/W:

7 6 5 4 3 2 1 0

0 0 0 0 0 0 0 0
R R R R R R R R

- 3ACNT[2:0] - 4VCNT[2:0]

 
 

Bit Bit Name 
Initial 
Value R/W Description 

7 ⎯ 0 R Reserved 

This bit is always read as 0. 

6 to 4 3ACNT[2:0] 000 R TGIA_3 Interrupt Counter 

While the T3AEN bit in TITCR is set to 1, the count in 
these bits is incremented every time a TGIA_3 interrupt 
occurs. 

[Clearing conditions] 

• When the 3ACNT2 to 3ACNT0 value in TITCNT 
matches the 3ACOR2 to 3ACOR0 value in TITCR 

• When the T3AEN bit in TITCR is cleared to 0 

• When the 3ACOR2 to 3ACOR0 bits in TITCR are 

cleared to 0 

3 ⎯ 0 R Reserved 

This bit is always read as 0. 

2 to 0 4VCNT[2:0] 000 R TCIV_4 Interrupt Counter 

While the T4VEN bit in TITCR is set to 1, the count in 
these bits is incremented every time a TCIV_4 interrupt 
occurs. 

[Clearing conditions] 

• When the 4VCNT2 to 4VCNT0 value in TITCNT 

matches the 4VCOR2 to 4VCOR2 value in TITCR 

• When the T4VEN bit in TITCR is cleared to 0 

• When the 4VCOR2 to 4VCOR2 bits in TITCR are 
cleared to 0 

Note: To clear the TITCNT, clear the T3AEN and T4VEN bits in TITCR to 0. 
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⎯ Example of Procedure for Suppressing MTU2–MTU2S Synchronous Counter Clearing 

An example of the procedure for suppressing MTU2–MTU2S synchronous counter 
clearing is shown in figure 10.63. 

 

Stop count operation (MTU2 and MTU2S)

MTU2-MTU2S synchronous counter 
clearing suppress

Start count operation (MTU2 and MTU2S)

Output waveform control at 
synchronous counter clearing and 

synchronous counter clearing suppress

[1]

[3]

• Set the following.
• Complementary PWM mode (MTU2S)
• Compare match/input capture 
   operation (MTU2)
• Bit WRE in TWCR (MTU2S)

[2]

Set bit SCC in TWCR (MTU2S) [4]

[1] Clear bits CST of the timer start register (TSTR) in the MTU2S 
to 0, and halt count operation. Clear bits CST of TSTR in the 
MTU2 to 0, and halt count operation. 

[2] Set the complementary PWM mode in the MTU2S and 
compare match/input capture operation in the MTU2. When bit 
WRE in TWCR should be set, make appropriate setting here.

[3] Set bits CST3 and CST4 of TSTR in the MTU2S to 1 to start 
count operation. For MTU2-MTU2S synchronous counter 
clearing, set bits CST of TSTR in the MTU2 to 1 to start count 
operation in any one of TCNT_0 to TCNT_2. 

[4] Read TWCR and then set bit SCC in TWCR to 1 to suppress 
MTU2-MTU2S synchronous counter clearing*. Here, do not 
modify the CCE and WRE bit values in TWCR of the MTU2S. 
MTU2-MTU2S synchronous counter clearing is suppressed in 
the intervals shown in figure 10.62.

Note: * The SCC bit value can be modified during counter 
operation. However, if a synchronous clearing occurs 
when bit SCC is modified from 0 to 1, the synchronous 
clearing may not be suppressed. If a synchronous 
clearing occurs when bit SCC is modified from 1 to 0, the 
synchronous clearing may be suppressed.

 

Figure 10.63   Example of Procedure for Suppressing MTU2–MTU2S Synchronous Counter 
Clearing 

⎯ Examples of Suppression of MTU2–MTU2S Synchronous Counter Clearing 

Figures 10.64 to 10.67 show examples of operation in which the MTU2S operates in 
complementary PWM mode and MTU2–MTU2S synchronous counter clearing is 
suppressed by setting the SCC bit in TWCR in the MTU2S to 1. In the examples shown in 
figures 10.64 to 10.67, synchronous counter clearing occurs at timing (3), (6), (8), and (11) 
shown in figure 10.56, respectively. 

In these examples, the WRE bit in TWCR of the MTU2S is set to 1. 
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T1 T2

H'FFFE H'FFFF N N + 1

H'FFFF

M

M

N

P

Q P

M

Disabled

TCNT_2 write data

TCNT_2 address

TCNT write cycle

Address

Write signal

TCNT_2

TGRA_2 to
TGRB_2

Ch2 compare-
match signal A/B

TCNT_1 input 
clock

TCNT_1

TGRA_1

Ch1 compare-
match signal A

TGRB_1

Ch1 input capture
signal B

TCNT_0

TGRA_0 to
TGRD_0

Ch0 input capture
signal A to D

MPφ

 

Figure 10.130   TCNT_2 Write and Overflow/Underflow Contention with Cascade 
Connection 
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Operation when Error Occurs during PWM Mode 1 Operation, and Operation is Restarted 
in Complementary PWM Mode: Figure 10.148 shows an explanatory diagram of the case where 
an error occurs in PWM mode 1 and operation is restarted in complementary PWM mode after re-
setting. 

1
RESET

2
TMDR

(PWM1)

3
TOER

(1)

5
PFC

(MTU2)

4
TIOR
(1 init
0 out)

6
TSTR

(1)

7
Match

8
Error 
occurs

9
PFC

(PORT)

10
TSTR

(0)

11
TMDR

(normal)

12
TIOR
(0 init
0 out)

13
TIOR

(disabled)

14
TOER

(0)

15
TOCR

16
TMDR

(CPWM)

17
TOER

(1)

18
PFC

(MTU2)

19
TSTR

(1)

MTU2 module output

TIOC3A

TIOC3B

TIOC3D

Port output

PE9

PE8

PE11

Not initialized (TIOC3B)

Not initialized (TIOC3D)

High-Z

High-Z

High-Z

 

Figure 10.148   Error Occurrence in PWM Mode 1, 
Recovery in Complementary PWM Mode 

1 to 10 are the same as in figure 10.144. 

11. Set normal mode for initialization of the normal mode waveform generation section. 

12. Initialize the PWM mode 1 waveform generation section with TIOR. 

13. Disable operation of the PWM mode 1 waveform generation section with TIOR. 

14. Disable channel 3 and 4 output with TOER. 

15. Select the complementary PWM output level and cyclic output enabling/disabling with 
TOCR. 

16. Set complementary PWM. 

17. Enable channel 3 and 4 output with TOER. 

18. Set MTU2 output with the PFC. 

19. Operation is restarted by TSTR. 
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Figure 14.5 shows an example of the operation for transmission. 

1

0 D0 D1 D7 0/1 1 0 D0 D1 D7 0/1 1

1

TDRE

TEND

Serial 
data

Start 
bit

Data Parity 
bit

Stop 
bit

Start 
bit

Idle state 
(mark state)

Data Parity 
bit

Stop 
bit

TXI interrupt 
request

Data written to SCTDR 
and TDRE flag cleared to 0 
by TXI interrupt handler

One frame

TXI interrupt 
request

TEI interrupt 
request

 

Figure 14.5   Example of Transmission in Asynchronous Mode  
(8-Bit Data, Parity, One Stop Bit) 
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14.7.6 Note on Using DTC  

When the external clock source is used for the clock for synchronization, input the external clock 
after waiting for five or more cycles of the peripheral operating clock after SCTDR is modified 
through the DTC. If a transmit clock is input within four cycles after SCTDR is modified, a 
malfunction may occur (figure 14.25). 

SCK

TDRE

TXD D0 D2 D6D1 D3 D4 D5 D7

t

Note:   When using the external clock, t must be set to larger than 4 cycles.  

Figure 14.25   Example of Clock Synchronous Transfer Using DTC 

When data is written to SCTDR by activating the DTC by a TXI interrupt, the TEND flag value 
becomes undefined. In this case, do not use the TEND flag as the transmit end flag. 

14.7.7 Note on Using External Clock in Clock Synchronous Mode 

TE and RE must be set to 1 after waiting for four or more cycles of the peripheral operating clock 
after the SCK external clock is changed from 0 to 1. 

TE and RE must be set to 1 only while the SCK external clock is 1. 

14.7.8 Module Standby Mode Setting 

SCI operation can be disabled or enabled using the standby control register. The initial setting is 
for SCI operation to be halted. Register access is enabled by clearing module standby mode. For 
details, refer to section 24, Power-Down Modes. 



Section 15   Synchronous Serial Communication Unit (SSU) 

  Rev. 3.00  Jan. 18, 2010  Page 625 of 1154 

  REJ09B0402-0300 

SCS

SSCK

(1)  When 8-bit data length is selected (SSRDR0 is valid) with CPOS = 0 and CPHS = 0

(2)  When 16-bit data length is selected (SSRDR0 and SSRDR1 are valid) with CPOS = 0 and CPHS = 0

(3)  When 32-bit data length is selected (SSRDR0 to SSRDR3 are valid) with CPOS = 0 and CPHS = 0
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Figure 15.7   Example of Reception Operation (SSU Mode) 
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16.4.4 Slave Transmit Operation 

In slave transmit mode, the slave device outputs the transmit data, while the master device outputs 
the receive clock and returns an acknowledge signal. For slave transmit mode operation timing, 
refer to figures 16.9 and 16.10. 

The transmission procedure and operations in slave transmit mode are described below. 

1. Set the ICE bit in ICCR1 to 1. Set the MLS bit in ICMR and bits CKS3 to CKS0 in ICCR1. 
(Initial setting) Set the MST and TRS bits in ICCR1 to select slave receive mode, and wait 
until the slave address matches. 

2. When the slave address matches in the first frame following detection of the start condition, 
the slave device outputs the level specified by ACKBT in ICIER to SDA, at the rise of the 9th 
clock pulse. At this time, if the 8th bit data (R/W) is 1, the TRS bit in ICCR1 and the TDRE bit 
in ICSR are set to 1, and the mode changes to slave transmit mode automatically. The 
continuous transmission is performed by writing transmit data to ICDRT every time TDRE is 
set. 

3. If TDRE is set after writing last transmit data to ICDRT, wait until TEND in ICSR is set to 1, 
with TDRE = 1. When TEND is set, clear TEND. 

4. Clear TRS for the end processing, and read ICDRR (dummy read). SCL is free. 

5. Clear TDRE. 
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19.7 CAN Bus Interface 

A bus transceiver IC is necessary to connect this LSI to a CAN bus. A Renesas HA13721 
transceiver IC and its compatible products are recommended. Figure 19.15 shows a sample 
connection diagram. 

MODE

Rxd

Txd

NC

CANH

Vcc CANL

GND

CRx0

[Legend]
NC: No Connection

CTx0

This LSI

CAN bus

120 Ω

120 Ω

Vcc

HA13721

 

Figure 19.15   High-Speed CAN Interface Using HA13721 
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Bit Bit Name 
Initial 
Value R/W Description 

10 

9 

8 

PA14MD2 

PA14MD1 

PA14MD0 

0*2 

0 

0 

R/W 

R/W 

R/W 

PA14 Mode 

Select the function of the PA14/A10/RXD1/SSI pin. 

000: PA14 I/O (port) 

100: A10 output (BSC)*3 

101: SSI I/O (SSU) 

110: RXD1 input (SCI) 

Other than above: Setting prohibited 

7 ⎯ 0 R Reserved 

This bit is always read as 0. The write value should 
always be 0. 

6 

5 

4 

PA13MD2 

PA13MD1 

PA13MD0 

0*2 

0 

0 

R/W 

R/W 

R/W 

PA13 Mode 

Select the function of the PA13/A9/SCK1/SSCK pin. 

000: PA13 I/O (port) 

100: A9 output (BSC)*3 

101: SSCK I/O (SSU) 

110: SCK1 I/O (SCI) 

Other than above: Setting prohibited 

3 ⎯ 0 R Reserved 

This bit is always read as 0. The write value should 
always be 0. 

2 

1 

0 

PA12MD2 

PA12MD1 

PA12MD0 

0*2 

0 

0 

R/W 

R/W 

R/W 

PA12 Mode 

Select the function of the PA12/A8/SCK0/SCS pin. 

000: PA12 I/O (port) 

100: A8 output (BSC)*3 

101: SCS I/O (SSU) 

110: SCK0 I/O (SCI) 

Other than above: Setting prohibited 

Notes: 1. The initial value is 1 in the on-chip ROM enabled/disabled external-extension mode. 
 2. The initial value is 1 in the on-chip ROM disabled external-extension mode. 
 3. This function is available only in the on-chip ROM enabled/disabled external-extension 

mode. Do not set to this value in single-chip mode. 
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22.6 Protection 

There are three kinds of flash memory program/erase protection: hardware, software, and error 
protection. 

22.6.1 Hardware Protection 

Programming and erasing of flash memory is forcibly disabled or suspended by hardware 
protection. In this state, the downloading of an on-chip program and initialization of the flash 
memory are possible. However, an activated program for programming or erasure cannot program 
or erase locations in a user MAT, and the error in programming/erasing is reported in the FPFR 
parameter. 

Table 22.9 Hardware Protection 

  Function to be Protected 

 
Item 

 
Description 

 
Download 

Programming/
Erasure 

FWE-pin protection The input of a low-level signal on the FWE 
pin clears the FWE bit of FCCS and the LSI 
enters a programming/erasing-protected 
state. 

⎯ √ 

Reset/standby 
protection 

• A power-on reset (including a power-on 
reset by the WDT) and entry to standby 

mode initializes the programming/erasing 
interface registers and the LSI enters a 
programming/erasing-protected state. 

• Resetting by means of the RES pin after 

power is initially supplied will not make 
the LSI enter the reset state unless the 
RES pin is held low until oscillation has 

stabilized. In the case of a reset during 
operation, hold the RES pin low for the 
RES pulse width that is specified in the 

section on AC characteristics. If the LSI is 
reset during programming or erasure, 
data in the flash memory is not 

guaranteed. In this case, execute erasure 
and then execute programming again. 

√ √ 
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Bit Bit Name 
Initial 
Value R/W Description 

2 MSTP10 1 R/W Module Stop Bit 10 

When this bit is set to 1, the clock supply to the SSU is 
halted. 

0: SSU operates 

1: Clock supply to SSU halted 

1 ⎯ 1 R Reserved 

This bit is always read as 1. The write value should 
always be 1. 

0 MSTP8 1 R/W Module Stop Bit 8 

When this bit is set to 1, the clock supply to the RCAN-
ET_0 is halted. 

0: RCAN-ET_0 operates 

1: Clock supply to RCAN-ET_0 halted 
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24.7 Module Standby Mode 

24.7.1 Transition to Module Standby Mode 

Setting the MSTP bits in the standby control registers (STBCR2 to STBCR5) to 1 halts the supply 
of clocks to the corresponding on-chip peripheral modules. This function can be used to reduce the 
power consumption in normal mode. 

Do not access registers of an on-chip peripheral module which has been set to enter module 
standby mode. For details on the states of on-chip peripheral module registers in module standby 
mode, refer to section 25.3, Register States in Each Operating Mode. 

24.7.2 Canceling Module Standby Function 

The module standby function can be canceled by clearing the MSTP bits in STBCR2 to STBCR5 
to 0. The module standby function can be canceled by a power-on reset for modules whose MSTP 
bit has an initial value of 0. 
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Register Name Abbreviation 

No. of 

Bits Address Module Access Size No. of Access Cycles 

Connected 

Bus Width 

Timer counter_0 TCNT_0 16 H'FFFFC306 16 

Timer general register A_0 TGRA_0 16 H'FFFFC308 16, 32 

Timer general register B_0 TGRB_0 16 H'FFFFC30A 16 

Timer general register C_0 TGRC_0 16 H'FFFFC30C 16, 32 

Timer general register D_0 TGRD_0 16 H'FFFFC30E

MTU2 

16 

MPφ (reference clock) 

B: 2 

W: 2 

L: 4 

16 bits 

Timer general register E_0 TGRE_0 16 H'FFFFC320  16, 32   

Timer general register F_0 TGRF_0 16 H'FFFFC322  16   

Timer interrupt enable register 

2_0 

TIER2_0 8 H'FFFFC324  8, 16   

Timer status register 2_0 TSR2_0 8 H'FFFFC325  8   

Timer buffer operation transfer 

mode register_0 

TBTM_0 8 H'FFFFC326  8   

Timer control register_1 TCR_1 8 H'FFFFC380  8, 16   

Timer mode register_1 TMDR_1 8 H'FFFFC381  8   

Timer I/O control register_1 TIOR_1 8 H'FFFFC382  8   

Timer interrupt enable 

register_1 

TIER_1 8 H'FFFFC384  8, 16, 32   

Timer status register_1 TSR_1 8 H'FFFFC385  8   

Timer counter_1 TCNT_1 16 H'FFFFC386  16   

Timer general register A_1 TGRA_1 16 H'FFFFC388  16, 32   

Timer general register B_1 TGRB_1 16 H'FFFFC38A  16   

Timer input capture control 

register 

TICCR 8 H'FFFFC390  8   

Timer control register_2 TCR_2 8 H'FFFFC400  8, 16   

Timer mode register_2 TMDR_2 8 H'FFFFC401  8   

Timer I/O control register_2 TIOR_2 8 H'FFFFC402  8   

Timer interrupt enable 

register_2 

TIER_2 8 H'FFFFC404  8, 16, 32   

Timer status register_2 TSR_2 8 H'FFFFC405  8   

Timer counter_2 TCNT_2 16 H'FFFFC406  16   

Timer general register A_2 TGRA_2 16 H'FFFFC408  16, 32   

Timer general register B_2 TGRB_2 16 H'FFFFC40A  16   
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Figure 26.6   Reset Input Timing 
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Figure 26.7   Interrupt Signal Input Timing 



Item Page Revision (See Manual for Details) 

1.4   Pin Functions 

Table 1.2   Pin 
Functions 

15 Table amended 
Classification Symbol I/O Name Function 

User break 
controller (UBC) 

UBCTRG O User break 
trigger output 

Trigger output pin for UBC condition 
match 

Available only in the SH7136/ 
SH7137. 

TCK Test clock Test-clock input pin. 

TMS Test mode select Inputs the test-mode select signal. 

User debugging 
interface 
(H-UDI)  
(SH7136 and 
SH7137 only) TDI Test data input Serial input pin for instructions and 

data. 

TDO Test data output Serial output pin for instructions and 
data. 

TRST Test reset Initialization-signal input pin. 

I

I

I

O

I

 16 Classification Symbol I/O Name Function 

E10A interface 
(SH7136 and 
SH7137 only) 

ASEMDO I ASE mode Sets the ASE mode. When this pin is 
driven low, the LSI enters ASE 
mode, and when driven high, the LSI 
operates in normal mode. Emulator 
dedicated functions can be used in 
the ASE mode. When nothing is 
input to this pin, it is pulled up 
internally. 

 ASEBRK I Break request E10A emulator break input 

 ASEBRKAK O Break mode 
acknowledge 

Indicates the E10A emulator has 
entered the break mode. 

3.4   Address Map 

Figure 3.1   Address 
Map for Each Operating 
Mode in SH7131 (128-
Kbyte Flash Memory 
Version) 

52 Figure added 

Figure 3.2   Address 
Map for Each Operating 
Mode in SH7131 and 
SH7136 (256-Kbyte 
Flash Memory Version) 

53 Figure title amended 

Figure 3.3   Address 
Map for Each Operating 
Mode in SH7132 (128-
Kbyte Flash Memory 
Version) 

54 Figure added 

Figure 3.4   Address 55 Figure title amended 
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Map for Each Operating 
Mode in SH7132 and 
SH7137 (256-Kbyte 
Flash Memory Version) 


