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RA Family  

Hardware Manual Guide (peripheral functions) 

Introduction  

This manual is an easy-to-understand summary of each peripheral functional chapter of the hardware 
manual, using the RA4L1 and RA6M5 as examples.The purpose of this document is to provide a much 
deeper understanding of the functions by using it with the hardware manual.For more detailed usage 
instructions, please refer to  the application notes provided on each page.This document does not cover all 
the information described in the manual. For detailed information such as precautions for each function, 
please check the hardware manual for the product you want to use. 

Please also refer to the Hardware Manual Guide: Electrical Characteristics(R01TU0457EJ) 
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1. Low power consumption  

1.1 Low Power Consumption function by product group  

The Low Power Consumption functions for each product are shown in the table below. 

Product 

Group 

Low power modes Power control modes 

Sleep Software 
Standby 

Deep 
Software 
Standby 

Snooze High-
speed 

Middle-
speed 

Low-
speed 

Subosc-
speed 

RA4L1 ᾛ ᾛ - ᾛ ᾛ ᾛ ᾛ ᾛ 

RA6M5 ᾛ ᾛ ᾛ ᾛ ᾛ - ᾛ ᾛ 

Some products may not support certain modes, so please refer to the hardware section of the user's manual 
for each product for details. 

 

1.1.1 Overvies of l ow Power Consumption function in the  RA4L1 GROUP 

The following summarize the low power consumption funtion featuers of the RA4L1 group 

 

 

*1 For details of snooze mode, see this page. 

*2 USB resumption detection is possible. 

*3  Wake-up interrupt operation only. 
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1.1.2 Overvies of l ow Power Consumption function in the  RA6M5 GROUP 

The following summarize the low power consumption funtion featuers of the RA6M5 group 

 

 

*1 For details of snooze mode, see this page. 

*2 For the IIC0,Wake-up interrupt operation only possible. 

*3 Stop Only EBCLK pin:(retained) 

*4 Stop Only AGT4~5:(Undefined) 

 
 

 
 
 

1.2 Snooze mode  

During software-standby mode, some peripheral functions can operate without wakening the CPU 
(intermittent operation). By performing intermittent operation in software standby and snooze mode, the total 
current consumption can be reduced from mA to uA level compared to sleep mode operation. 
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1.3 High -speed, Middle -speed, Low -speed, OSC  mode  

By selecting the appropriate operating power control mode according to the operating frequency, power 
consumption can be reduced in normal, sleep, and snooze modes. In each mode, it will operate within the 
following operating voltages and operating frequency ranges 
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1.4 Tips for reducing power consumption  

Introduce tips for reducing power consumption using the RA4L1 as an example. The following information 
depends on the product you are using. For details, please refer to the Userôs Manual: Hardware of each 
product. 

 

(1) Utilize High -speed / Middle -speed / Low -speed / Subosc -speed operation mode as appropriate  

Power consumption can be further reduced by lowering the operating frequency of the system when entering 
sleep or deep sleep mode. 

 

Example) Comparison of current consumption in sleep mode and operation of all peripheral modules (typical) 

 High-speed Middle-speed Low-speed Subosc-speed 

Current consumpion 22.8mA 3.4mA 0.94mA 15uA 

 
(2) Stop unused peripheral modules  

There is a large difference in current consumption when ñall modules are operatedò or ñall modules are 
stoppedò. Therefore, power consumption can be reduced by stopping unused peripheral modules. 

 
Example) Comparison of current consumption of peripheral module operation/stop in High-speed sleep 
mode (typical) 

 All peripheral operation Stop all peripherals 

Current consumption 22.8mA 5.63mA 

 
(3) I/O Port  

The current consumption of the I/O port for which the output is selected can be reduced by the following 
process. (If it is connected to a pull-up resistor, set the output level to High, and if it is connected to a pull-
down resistor, set the output level to Low.) 
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(4) Clock generation circuit  

When using low power mode, observe the following clock frequency settings: Here are some examples of 
the highest operating frequency and the circumferential ratio. For more information, refer to the chapter on 
Clock Generation Circuit in the user manual.  
 

 

 

 

 

 

 
 

 

 

(5) Changing the Regulator (LDO) Operating Mode  

The LDO has normal operating mode and high-performance mode. Power consumption can be minimized by 
operating in the normal mode. 
 
(6) Sub-clock oscillator drive capability switching function  

This function is implemented in some products of the RA4L1 Group.  
The current consumption decreases in the following order: Normal mode> Low power mode 1, >Low power 
mode 2, > Low power mode 3. In addition, to achieve low-power consumption modes 1, 2, and 3, the 
external crystal must be a low-CL product. Therefore, when requesting a matching evaluation, please inform 
the oscillator manufacturer of the above requirements, or refer to the application note below to perform the 
matching evaluation. 
 
ƴApplication Note 
Renesas RX and RA families Design Guide for Main Clock Circuits and Sub Clock Circuits R01AN7202EJ 
 
 

1.5 Application note s for Low Power Consumption function  

Please refer to the following APN for details on how to use the Low Power Consumption function. 
 

Application note name Document No. 

RA2L1 Group Capacitive Touch Low Power Guide R01AN6266EJ 

RA6M2 Group Capacitive Touch Low Power Guide R11AN6473EJ 

RA2E3 Group RA2E3 HS4001 Low Power Sensor System Example R01AN7744EJ 

Renesas RA0 Family Low Power Consumption Guide R01AN7893EJ 

RA Family Examples of Transitioning to Low Power Modes R01AN8013EJ 

 
  

https://www.renesas.com/en/document/apn/renesas-rx-and-ra-families-design-guide-main-clock-circuits-and-sub-clock-circuits-rev102?queryID=b10579749254086ff43dfad4f5c9c396
https://www.renesas.com/en/document/apn/ra2l1-group-capacitive-touch-low-power-guide?queryID=2d5950489563b713a8af3fd0bf045d1d
https://www.renesas.com/en/document/apn/ra6m2-group-capacitive-touch-low-power-guide?queryID=2d5950489563b713a8af3fd0bf045d1d
https://www.renesas.com/en/document/apn/25573693?queryID=eb6a55b3429e306211ffd9ae99e4233b
https://www.renesas.com/en/document/apn/ra0-family-low-power-consumption-guide?queryID=590898063065e4f091a012b974d377c6
https://www.renesas.com/ja/document/apn/ra-family-examples-transitioning-low-power-modes?language=en
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2. I/O port  

2.1 List of port functions  

ñInput pull-up functionò, ñOpen-drain output functionò,ò Drive capacity switching functionò, ñ5V tolerant settingò 
are also valid for other signals (such as serial and other peripheral functions) that share pins with general-
purpose I/O ports. 
 

 
*This function is described using the RA6M5 as an example. 

 

2.2 Additional information for the Input/Output port configuration page  

Additional information for the Unput/Output port configuration is shown. 
 
(1) General I/O input port  
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(2) General I/O out put port  

 
 
(3) Pheropheral funcion Input  

When the pin function of the port is set to "Use the pin as peripheral function" and the peripheral function to 
be used is the input operation. 
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(4) Peripheral function output  

When the pin function of the port is set to "Use the pin as peripheral function" and the peripheral function to 
be used is the output operation. 

 
 
(5) analog function input  
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(6) analog function output  

 

 

(7) Pull -up 
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(8) N-channel open -drain  

 

 

2.3 Notice for I/O Port Settings  

(1) Common  

When PmnPFS.PIDR is read, the pin status is read regardless of PmnPFS.PDR and PmnPFS.PMR 
registers. Pull-up enables the input pull-up resistor of the pin corresponding to the bit with the PmnPFS.PCR 
register set to ñ1ò when the pin is in the input state. The pull-up resistor is disabled during a reset. The input-
pull-up function, open-drain output function, drive capacity switching function and 5V tolerant setting are also 
valid for other signals that share a port with the general-purpose I/O port. 

 

(2) Interrupt pins  

The ISEL bit is set when used as an IRQ input pin (external pin interrupt). It can also be used in combination 
with peripheral functions. 
However, it is prohibited to enable IRQn of the same number by two or more pins. 

 

(3) Analog port  

When setting the pins as analog pins with ASEL bit, set the relevant bit of the port mode register 
(PmnPFS.PMR) and the relevant bit of the port direction register (PmnPFS.PDR) to ñ0ò to set the relevant 
pins as general-purpose inputs, set PmnPFS.ASEL bit to ñ1ò. The pin status cannot be read at this time. 

 

(4) Peripheral function port  

The PmnPFS.PSEL[5:0] bit should be changed with the PmnPFS.PMR bit set to ñ0ò. 
 

(5) Other  

For ports to which RIIC and RI3C are assigned, set the PmnPFS.PCR bit to ñ0ò. 
(Pull-up is automatically turned off for peripheral function outputs other than RIIC and RI3C.) 
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3. Watchdog timer/Independent Watchdog Timer  (WDT/IWDT) 

3.1 Functional Comparison of WDT and IWDT  

The functional comparison between WDT and IWDT is as follows. 

 

*1 Each low-power mode works differently. For details, see the Low power consumption page. 

 

3.2 WDT settings list  

The watchdog timer has two modes of operation: auto start mode and register start mode. Each mode is 
configured by setting registers in the Option Setting Memory (OFS) or WDT. The following figure shows the 
registers that need to be set in each operation mode. 
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3.3 IWDT settings list  

IWDT support auto start mode only. Auto start mode is configured by setting registers in the Option Setting 
Memory (OFS). The following figure shows the registers that need to be set in each operation mode. 
 

 
 

3.4 Function explanation: Window mode  

In window mode, set the permitted and prohibited periods for refresh operations. If a refresh operation is 
executed during the prohibited period, a refresh error occurs and the system is judged to be out of control. 
In addition to CPU running out of control, this function can also detect deviations in the processing cycle, 
making it suitable for applications with high periodicity and reliability requirements. 
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3.5 Use case  

WDT or IWDT can output signals to the ELC when a refresh error or underflow occurs and can output 
external signals from I/O ports using the ELC without going through the CPU. 

The figure below shows how to detect an alert in IWDT, send an alert notification to the external main MCU, 
and execute a hardware reset from the main MCU. The main MCU can check the status of the sub-MCUs 
and monitor the number of alerts. 

 
*When using ELC, non-maskable interrupt request or interrupt request output must be enabled 
(IWDTRCR.RSTIRQS = 0). 
 

3.6 Note 

(1) Stopping the WDT and IWDT  

When WDT or IWDT is operated, it cannot be stopped except under the count stop condition. The stop 
conditions are as follows. 

- Reset 

- Low power consumption state (IWDT can be enabled/disabled by register setting) 

- In case underflow or refresh error occurs (only in register start mode) 

 

(2) Debugging on an emulator  

When debugging on the emulator, the WDT and IWDT counts stop during the break. The stopped counts are 
restarted during program execution. 
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4. Event link controller (ELC)  

4.1 ELC Overview  

The Event Link Controller (ELC) is a function that uses an event signal generated from one peripheral to 
activate another peripheral without involving the CPU. It is possible to trigger multiple functions with an event 
generated by one module. 

 

 

 

4.2 Comparing ELC and CPU Interrupts  

The following compares the case where the event link controller is used with the case where a CPU interrupt 
is used. 
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4.3 How to connect ELC input and output event  

The figure below shows the structure of the Event Link Controller. ELC is controlled by one control register 
(ELSRn) for each output event. Multiple input events can be set by one output event. Input events and 
interrupt status flags (IR bits) are independent and have no effect on CPU interrupts. 
 

 
 

4.4 Summary of ELC input and output events  

Summary of input and output events. The following is an example of RA6M5. For details, please refer to the 
ñELCò chapter on manual of each RA product. 
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4.5 Related Register when using ELC  

ELC is controlled by the ELCR and ELSRn registers. When using the functions in the red frame, the register 
settings within each function are also needed. 

 
 
The following figure shows the registers that need to be set on the function side other than ELC. 
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4.6 How to set ELC  

There are two types of events for a port: 

- Input: When an event is entered, the pin level of the number corresponding to event n is sent to 
PCNTR2.EIDRn. 

- Output: When an event is input, the value set by PCNTR1PODRn is output from the pin of the number 
corresponding to event n. By setting PCNTR4.EORRn or PCNTR4.EOSRn, you can change the output 
value from pin. 

 
 

4.7 Supplementary information & notes for ELC settings  

(1) Supplementary information  

ELC can operate even when CPU is stopped, such as in sleep mode. 
However, please note that it will not operate in a mode where the clock supplies to the ELC and the target 
peripheral module is stopped, as described in the "Usage Notes" section of the ELC chapter. Input events 
used for the ELC can also be used as a transferring source for DTC. 

 

(2) Precautions  

Be sure to read the precautions for using the ELC in the section "Usage Notes" in ELC chapter. Be sure to 
read the "Usage Notes" for each of the peripheral modules to be used. 
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4.8 Use case  

ELC can be used for a variety of purposes, the following is the example. 

 

(1) Use case 1: Execute peripheral function without CPU operation  

The following shows an example in which a peripheral module is executed at a fixed period without CPU 
operation by utilizing ELC. 

 
e.g.: Starting a 12 bits A/D or D/A converter cycle by the compare match timer or a RTC cycle event 

 
 
(2) Use case 2: Execute several different peripherals with one event signal  

The following shows how to use ELC to activate several peripheral modules with a single input-event signal. 
 

 
 

e.g.: Simultaneously operating 12AD0, 12AD1 and I/O output at GPT compare match. 
 

 
(3) Use case 3: Execute sequentially of peripherals by connecting them together  

The following shows an example of starting several peripheral modules in succession with a single input-
event signal by utilizing ELC. 

 

 

e.g.: Conversion of 12AD0 is started by software event, conversion of 12AD1 is started by 12AD0 conversion 
end as input event. 
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4.9 Advanced Example  

Detailed examples are introduced in the following. 

 

(1) Example 1: Perform SCI data transfer and reset after timeout without using the CPU  

This is an example of using the GPT to automatically detect a timeout from the end of one SCI reception to 
the end of the next in a system requiring SCI reception at regular intervals. The CPU is not involved at all. 
The SCI receive data full interrupt is used as an ELC input event, and the ELC clears the GPT timer count. 
The timer is configured to compare-match according to the reception interval. If the counter clear is not 
performed in time, a compare match interrupts occurs to notify the CPU of the timeout. Concurrently, the 
receive data full interrupt is also used as a transfer request to transfer the received data to SRAM via 
DMAC/DTC. 

 

 

(2) Example 2: Periodically AD converting & save the conversion result in SRAM without CPU 
operation  

By combining the ELC and DMAC, the results from a A/D conversion can be moved to SRAM automatically 
without CPU intervention. The ELC triggers the start of A/D conversion using a GPT compare match as an 
input event. Additionally, the A/D conversion end interrupt serves as a transfer request factor, allowing the 
DMAC to store the A/D conversion results into SRAM. By configuring the DMAC to free-run mode, there is 
no need to reconfigure the transfer count. 
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4.10 List of Application Notes using ELC  

Below are examples of applications using ELC. For details, please refer to each application note. 

Application note name Document No 

RA2E1/RA2E2 Group Low Power Application (Use of ADC, DTC and ELC at 
Snooze mode) for FPB-RA2E1 and FPB-RA2E2 

R30AN0392 

Sensorless Vector Control of PM Motor for Renesas Flexible Motor Control 
Series, Equipped with Flying Start 

R01AN8230 

Renesas RA8 Series Getting Started with RA8 Power Management 
Techniques 

R01AN7342 

 

  

https://www.renesas.com/document/apn/low-power-application-use-adc-dtc-and-elc-snooze-mode-fpb-ra2e1-and-fpb-ra2e2?language=ja&queryID=7293a2d10b3993f2df6ad62f95567de5
https://www.renesas.com/document/apn/sensorless-vector-control-pm-motor-equipped-flying-start-mckmcb-ra-familyrx-family?queryID=dbd70c121ffeebddf472babe940736ab
https://www.renesas.com/document/apn/getting-started-ra8-power-management-techniques?queryID=fdd1fb616972aabfeb68bf4552f939d4
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5. External bus controller  

5.1 Bus Controller configuration  

RA internal buses are divided into master and slave sections, with the master and slave connected in a 
matrix pattern. 

 

 

5.2 Arbitration  

Mean of arbitration is the priority set for each bus to prevent collisions in bus access. By setting the value of 
the BUSSCNT<slave>.ARBS bit corresponding to the slave, you can decide the arbitration for each master 
for each slave. Below are examples of bit settings and priority for the FHBIU bus. 

 

 

  



RA Family Hardware Manual Guide (peripheral functions) 

R01TU0458EJ0200  Rev.2.00  Page 24 of 42 

Jul.21.26  

5.3 External bus  

The external address space is divided into several CS areas and SPI area. 

Bus connection can be made by setting the access method and waiting according to the specifications of the 
other device and controlling the output waveform. 

 

ƴCS areas 

 Some products support this function. 

 For each space, you can set the following individually: 

 Access Methods (Separate bus or Address/data multiplexed bus)ה 

 Bus widthה 

 Recovery cycles, Cycle wait, External/Internal wait controlה 

 Write access mode (Single write strobe mode/byte strobe mode)ה 

 endian modeה 

 Page Read Access/Page Write Accessה 

 

ƴSPI areas 

   Some RA products have QSPI and OSPI interface. Below SPI means both interfaces. SPI areas are 
supporting some RA products. Each space is matched with external storage areas, so it provides high-speed 
access through serial communication. For details, see the "Serial Peripheral Interface (SPI)", "Quad Serial 
Peripheral Interface (QSPI) ñ, ñOcta Serial Peripheral Interface (OSPI)ò on manual of each RA product. 
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5.3.1 Mode and pin list for External Bus  

The following is a list of the modes of the external bus and the available pins. 

 

* A0/D0~A15/D15 are dedicated to address/data multiplexing. 
  It cannot be used as an address on a separate bus. 

 
 

5.3.2 Mode and registers for external bus  

The following is a list of the modes of the external bus and the registers. 

 

* Inside to <>, the slaveôs name is written. 

  Since the number of masters varies for each slave, the size of the arbitration setting bit area varies. 

  Please be careful when setting bits. 
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5.3.3 Mode and registers for external bus (Detail info. For CS)  

The following are the register details that require each mode and configuration of the external bus in CS 
areas. 

W: Write, R: Read 

 

 

5.3.4 Pin settings for External bus interface  

Pin settings for external bus interface are performed by setting Pin Function Select Register 
(PmnPFS.PSEL[4:0]). Please disable write prohibition in Write-Protect Register (PWPR) before operating 
PSEL [4:0]. Below is an example of the RA6M5. 
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5.3.5 CS area (Write Access mode)  

There are two write access modes in the CS space: Byte Strobe and Single Write Strobe mode. 

 

Byte strobe  : This mode uses multiple write signals (WR0#, WR1#) for writing processing. 
   Since different writing signals are used for each byte position, byte control signals  

are not used. 
Single write strobe : This mode performs write processing using a single write signal (WR#).  
      Use the byte control signal (BC0#, BC1#) to specify the effective byte position. 
 
 

5.3.6 Write Access mode  

Write access mode support Byte strobe mode and Single write strobe mode. An example of each signal 
output is shown below. 
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5.3.7 Endian  

The endian type for the external bus can be set for each CS area. In addition, multiple accesses occur in a 
single transfer request depending on the set endian type and access address. If you access a data size of 
more than the bus width, page access may occur after the second time the number of accesses. By 
specifying the access address according to the bus width of the space to which the access is being 
accessed, the increase in the number of accesses can be reduced. 
 

 
 

5.3.8 Each wait setting  

(1) Normal read timming  

Example of the timing when it is ñNormal read". Please insert the wait to match the connected device and 
control the output waveform. 
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(2) Normal write  timming  

Example of the timing when it is ñNormal write". Please insert the wait to match the connected device and 
control the output waveform. 

 

 

 

5.3.9 External bus Clock and BCLK pin  

Depending on the product, BCLK pin output must be set to 1/2 of the internal BCLK.  Here are some 
examples of how this works and precautions. 

 

 

 

 

  



RA Family Hardware Manual Guide (peripheral functions) 

R01TU0458EJ0200  Rev.2.00  Page 30 of 42 

Jul.21.26  

5.3.10 Page Access  

Page access occurs when multiple accesses occur in a single transfer request.  Page access can have a 
different number of waiting between data accesses than normal access. 

 

 

5.3.11 Address / Data Multiplexed Bus  

The following is access example of Address/Data Multiplexed Bus. Please insert the wait to match the 
connected device and control the output waveform. 
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5.3.12 Recovery Cycles  

RA can set recovery cycles (extended CS# pin negate period) between external access and external access. 
Need to set the CS Negate period according to the connected device. In addition, if two or more external bus 
accesses are required for a single transfer request from the bus master, and the following conditions for 
inserting recovery cycles are met, the insertion of recovery cycles into the intermediate access is as follows. 

(1) For normal access case:  

When page access is disabled: Recovery cycles are inserted into intermediate access 
When page access is enabled: Recovery cycles are not inserted into intermediate access 

(2) For Address/Data Multiplexed case:  

Recovery cycles are inserted into intermediate access regardless of whether page access is 
enabled/disabled 

 
*: When CSnWCR2.CSROFF[2:0] is 000b (Read CS extend cycle is 0), The next bus start cycle will be one 

cycle later. Even if you do not insert a cycle in this setting, the one cycle negate period will be inserted. 
 
 
The following is an example of an insertion of recovery cycles. 
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5.3.13 Bus Error  

RA can detect five main types of bus errors. Each time an error occurs, each bit in BUS Error Status Register 
(BUSn.ERRSTAT) is set to 1. If an error occurs simultaneously, bits will be activated in the following priority 
order; Bus Master MPU Error > Illegal Address Access Error, Slave Bus Error. Illegal Address Access Error 
and Slave Bus Error do not occur simultaneously. 

 

 

(1) Illegal Access Error  

Area that can detect illegal address access errors is decided for each bus. Below is an example of the 
RA6M5. 

 

 

  



RA Family Hardware Manual Guide (peripheral functions) 

R01TU0458EJ0200  Rev.2.00  Page 33 of 42 

Jul.21.26  

(2) TZF error  

If non-secure access is made to a memory area set to Secure or Non-secure callable, a TrustZone access 
error will occur. Size of the area where Security Attribution is set is decided by the value of Security 
Attribution Monitor Register corresponding to each area. For details, please refer to the "Security Features" 
chapter on manual of each RA product. Below is an example of the RA6M5. 

 

 

5.4 Cache 

The specifications for the RA cache are detailed below, featuring the RA6M5 configuration as an example. 
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5.5 Early forwarding function  

Early Forwarding Function bring forward the timing of CPU reads data when a data request is made during 
cache fill. If the Address of cache fill and Address of CPU read request are the same, the CPU reads 
immediately without waiting for the entire cache fill to complete. 

 

 
 

5.6 Appendix: Terminology  

This is an explanation page for some terms that appear in the "Buses" chapter "Cache" section of manual of 
each RA product. 

 

(1) Cache Flush  

This process occurs when the amount of data in the cache exceeds a certain amount.       
After writing data from the cache to main memory, the data in the cache is cleared. 

(2) Cache Line  

This is the unit of data to be written to the cache. 

(3) Coherency  

It refers to the consistency of data between main memory and cache. If there is a discrepancy between the 
main memory and cache data contents, correct processing cannot be performed. Techniques for maintaining 
coherency include Write-through, where the contents of the main memory write are directly to the cache, and 
Write-back, where data ejected from the cache is written to main memory. 

(4) Cacheability  

This attribute is assigned to addresses in main memory that can use cache. Available areas are assigned as 
Cacheable, while unavailable areas are assigned as non-cacheable. 

 

5.7 List of Application Notes using Buses  

Below is an example of an application using an external bus. For details, please refer to each application 
note. 
 

Apprication note name Document No 

Renesas RA Family Driving an LCD Using the External Memory Bus on the RA6M4 R01AN7454 

Renesas RA8 Series Getting Started with RA8 Memory Architecture, Configurations 
and Topologies 

R01AN7088 

 
 
  

https://www.renesas.com/ja/document/apn/driving-lcd-using-external-memory-bus-ra6m4?queryID=1124aa810389c15616c469b991862236
https://www.renesas.com/ja/document/apn/getting-started-ra8-memory-architecture-configurations-and-topologies?queryID=1124aa810389c15616c469b991862236


RA Family Hardware Manual Guide (peripheral functions) 

R01TU0458EJ0200  Rev.2.00  Page 35 of 42 

Jul.21.26  

6. Interrupt Controller Unit (ICU)  

6.1 Specification summary of Interrupt Controller  

Structure of the interrupt controller can be divided into four sections, as shown in the diagram on the right.  

This guide explains the following four sections in order. 

  Maskable Interruptה 

  Non-Maskable Interruptה 

 Filteringה 

 Return from Low Power Modesה 
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6.2 Maskable interrupt  

The features of maskable interrupts are shown below. 

 

ǐ This interrupt occurs when IRQ Pin or peripheral functions act as an interrupt source. 

ǐ Maskable interrupt request pins IRQn (n = 0~15) include a digital filter function. 

ǐ Interrupt request source (and interrupt name) is managed by Interrupt Vector Table and Event Table. 

  For details, please refer to the "Vector Table" section on manual of each RA product. 

ǐ Maskable interrupts can trigger CPU interrupts or request a transfer by the DTC/DMAC. 

ǐ When generating a maskable interrupt, you need to set not only register for the interrupt function but also 

  registers for peripheral functions and the CPU. 

ǐIf the manual only mentions 'interruptô, it refers to a maskable interrupt. 

 Unless it is labeled as a non-maskable interrupt, it refers to a non-maskable interrupt. 

 

 

6.2.1 Maskable interrupt structure  

Below are the structures of maskable interrupt and the register names that need to be configured. For details 
of register, please refer to ñInterrupt Controller Unitò chapter ñRegister Descriptionsò section on manual of 
each RA product. * 

 

*: The diagram shows an example of the RA6M5. 

*1: This is the NVIC register. 

   For detail, please refer to Reference provided at the end of this chapter of this guide. 
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6.2.2 Vector Table  

RA Family is configured to use both interrupt vector tables and event tables. 

ǐIn interrupt vector tables, interrupt request source is not directly assigned. Instead, the correspondence 
between IRQ numbers and IELSRn registers is defined. You can set an event number for the IELS [8:0] bit in 
each IELSRn register. 

 

ǐThe event table defines association between event number and interrupt request source (and interrupt 
name). By configuring registers, you can assign same interrupt vector to different interrupt request sources. 

 

 
 
Below is an example of associating interrupt vectors and interrupt factors within RA Family. 
 

 
 
  












