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[Before correction of Table 5.5 States of LOCO when a reset occurs] (Page 60) 

[After correction of Table 5.5 States of LOCO when a reset occurs] 

Table 5.5 States of LOCO when a reset occurs 

Reset source 

POR/LVD0/LVD1 Other 

LOCO Enable or disable Initialized to enable 

Table 5.5 States of LOCO when a reset occurs 

Reset source 

POR/LVD0/LVD1 Other 

LOCO Enable or disable Initialized to disable. However, during IWDT operation, LOCO oscillates regardless of 

the value of LCSTP. 
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[Before correction of Figure 9.1 Low power mode transitions] (Page 105) 

Figure 9.1 shows the transition between Normal mode to low power mode. 

[After correction of Figure 9.1 Low power mode transitions] 

Figure 9.1 shows the transition between Normal mode to low power mode. 
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[Before correction of Table 11.1 ICU specifications] (Page 124) 

11. Interrupt Controller Unit (ICU)

11.1 Overview

The Interrupt Controller Unit (ICU) controls which event signals are linked to the Nested Vector Interrupt Controller 

(NVIC), and the Data Transfer Controller (DTC) modules. The ICU also controls non-maskable interrupts. 

Table 11.1 lists the ICU specifications, Figure 11.1 shows a block diagram, and Table 11.2 lists the I/O pins. 

Table 11.1 ICU specifications 

Item Description 

Maskable 

interrupts 

Peripheral function 

interrupts 

● Interrupts from peripheral modules

Number of sources: 33

External pin interrupts ● Interrupt detection on falling edge, rising edge, rising and falling edges. One of these

detection methods can be set for each source

● 6 sources, with interrupts from IRQi (i = 0 to 5) pins.

Interrupt requests to CPU 

(NVIC) 

● 39 interrupt requests are output to NVIC.

DTC control ● The DTC can be activated using interrupt sources*1 

● The method for selecting an interrupt source is the same as that of the interrupt request to

NVIC.

Non- 

maskable 

interrupts*2 

NMI pin interrupt ● Interrupt from the NMI pin 

● Interrupt detection on falling edge or rising edge

IWDT underflow/refresh 

error*3 

Interrupt on an underflow of the down-counter or occurrence of a refresh error 

Low voltage detection 1*3 Voltage monitor 1 interrupt of the voltage monitor 1 circuit (LVD_LVD1) 

RPEST Interrupt on SRAM parity error 

Low power modes ● Sleep mode: return is initiated by non-maskable interrupts or any other interrupt source 

● Software Standby mode: return is initiated by non-maskable interrupts. Interrupt can be

selected in the SBYEDCRn register.

● Snooze mode: return is initiated by non-maskable interrupts. Interrupt can be selected in the

SBYEDCRn register.

See section 11.2.14. SBYEDCR0 : Software Standby/Snooze End Control Register 0 and 

section 11.2.15. SBYEDCR1 : Software Standby/Snooze End Control Register 1. 

Note 1. For the DTC activation sources, see Table 11.5. 

Note 2. Non-maskable interrupts can be enabled only once after a reset release. 

Note 3. These non-maskable interrupts can also be used as maskable interrupts. When used as maskable interrupts, do not change the 

value of the NMIER register from the reset state. To enable voltage monitor 1 interrupts, set the LVD1CR1.IRQSEL bits to 1. 
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[After correction of Table 11.1 ICU specifications] 

11. Interrupt Controller Unit (ICU)

11.1 Overview

The Interrupt Controller Unit (ICU) controls which event signals are linked to the Nested Vector Interrupt Controller 

(NVIC), and the Data Transfer Controller (DTC) modules. The ICU also controls non-maskable interrupts. 

Table 11.1 lists the ICU specifications, Figure 11.1 shows a block diagram, and Table 11.2 lists the I/O pins. 

Table 11.1 ICU specifications 

Item Description 

Maskable 

interrupts 

Peripheral function 

interrupts 

● Interrupts from peripheral modules

Number of sources: 33

External pin interrupts ● Interrupt detection on falling edge, rising edge, rising and falling edges. One of these

detection methods can be set for each source

● 6 sources, with interrupts from IRQi (i = 0 to 5) pins.

Interrupt requests to CPU 

(NVIC) 

● 39 interrupt requests are output to NVIC.

DTC control ● The DTC can be activated using interrupt sources*1 

● The method for selecting an interrupt source is the same as that of the interrupt request to

NVIC.

Non- 

maskable 

interrupts*2 

NMI pin interrupt ● Interrupt from the NMI pin 

● Interrupt detection on falling edge or rising edge

IWDT underflow/refresh 

error*3 

Interrupt on an underflow of the down-counter or occurrence of a refresh error 

Low voltage detection 1*3 Voltage monitor 1 interrupt of the voltage monitor 1 circuit (LVD_LVD1) 

RPEST Interrupt on SRAM parity error 

Low power modes ● Sleep mode: return is initiated by non-maskable interrupts or any other interrupt source 

● Software Standby mode: return is initiated by non-maskable interrupts or any other

interrupt source. Interrupt can be selected in the SBYEDCRn register.

● Snooze mode: return is initiated by non-maskable interrupts or any other interrupt source.

Interrupt can be selected in the SBYEDCRn register.

See section 11.2.14. SBYEDCR0 : Software Standby/Snooze End Control Register 0 and 

section 11.2.15. SBYEDCR1 : Software Standby/Snooze End Control Register 1. 

Note 1. For the DTC activation sources, see Table 11.5. 

Note 2. Non-maskable interrupts can be enabled only once after a reset release. 

Note 3. These non-maskable interrupts can also be used as maskable interrupts. When used as maskable interrupts, do not change the 

value of the NMIER register from the reset state. To enable voltage monitor 1 interrupts, set the LVD1CR1.IRQSEL bits to 1. 
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[Before correction of 13.2 Usage Notes] (Page 152) 

[After correction of 13.2 Usage Notes] 

13.2 Usage Notes 

13.2.1 Notes on the Use of a Debugger 

The memory cannot be debugged if the FRP is enabled. Disable the flash read protection when debug a program, OCD 

debug only valid when OFS1.FRPDIS bit is 1. 

13.2.2 Compiler Settings 

The FRP is a kind of execute-only memory (XOM). Since data in a protected region is not readable, a protected region 

cannot have constant data such as literal pool. Therefore, appropriate compiler settings are required. 

13.2.3 Protection of OFS1 Register 

Because overwriting OFS1.FRPS[5:0], OFS1.FRPE[5:0], or OFS1.FRPDIS bits can disable the protection of the FRP, OFS1 

register (address = 0x0000_0404) must be protected by the access window function. However, setting the access window 

function, which includes setting AWS.FSPR bit to 0, also disables changing AWS.BTFLG and FISR.SAS[1:0] bits used for 

the startup area select function. Therefore, the startup area select function is not available when using the FRP function. See 

section 28.5.2. Startup Area Select for the startup area select function and section 28.5.3. Protection by Access Window for 

13.2 Usage Notes 

13.2.1 Notes on the Use of a Debugger 

The memory cannot be debugged if the FRP is enabled. Disable the flash read protection when debug a program, OCD 

debug only valid when OFS1.FRPDIS bit is 1. 

13.2.2 Compiler Settings 

The FRP is a kind of execute-only memory (XOM). Since data in a protected region is not readable, a protected region 

cannot have constant data such as literal pool. Therefore, appropriate compiler settings are required. 

13.2.3 Protection of OFS1 Register 

Because overwriting OFS1.FRPS[5:0], OFS1.FRPE[5:0], or OFS1.FRPDIS bits can disable the protection of the FRP, OFS1 

register (address = 0x0000_0404) must be protected by the access window function. However, setting the access window 

function, which includes setting AWS.FSPR bit to 0, also disables changing AWS.BTFLG and FISR.SAS[1:0] bits used for 

the startup area select function. Therefore, the startup area select function is not available when using the FRP function. See 

section 28.5.2. Startup Area Select for the startup area select function and section 28.5.3. Protection by Access Window for 
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[Before correction of 17.1 Overview] (Page 207) 
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[After correction of 17.1 Overview] 
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[Before correction of 21.3.22 SO1: Serial Output Register 1] (Page 361) 

21.3.22 SO1: Serial Output Register 1 

The SO1 is a buffer register for serial output of each channel of serial array unit 1. 

The value of the SO[n] bit of this register is output from the serial data output pin of channel n. 

The value of the CKO[n] bit of this register is output from the serial clock output pin of channel n. 

The SO[n] bit of this register can be rewritten by software only when serial output is disabled (SOE1.SOE[n] = 0). When 

serial output is enabled (SOE1.SOE[n] = 1), rewriting by software is ignored, and the value of the register can be changed 

only by a serial communication operation. 

The CKO[n] bit of this register can be rewritten by software only when the channel operation is stopped (SE1.SE[n] = 0). 

While channel operation is enabled (SE1.SE[n] = 1), rewriting by software is ignored, and the value of the CKO[n] bit can 

be changed only by a serial communication operation. 

To use the pin for serial interface as a port function pin, set the corresponding CKO[n] and SO[n] bits to 1. 
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[After correction of 21.3.22 SO1: Serial Output Register 1] 

21.3.22 SO1: Serial Output Register 1 

The SO1 is a buffer register for serial output of each channel of serial array unit 1. 

The value of the SO[n] bit of this register is output from the serial data output pin of channel n. 

The value of the CKO[n] bit of this register is output from the serial clock output pin of channel n. 

The SO[n] bit of this register can be rewritten by software only when serial output is disabled (SOE1.SOE[n] = 0). When 

serial output is enabled (SOE1.SOE[n] = 1), rewriting by software is ignored, and the value of the register can be changed 

only by a serial communication operation. 

The CKO[n] bit of this register can be rewritten by software only when the channel operation is stopped (SE1.SE[n] = 0). 

While channel operation is enabled (SE1.SE[n] = 1), rewriting by software is ignored, and the value of the CKO[n] bit can 

be changed only by a serial communication operation. 

To use the pin for serial interface as a port function pin, set the corresponding CKO[n] and SO[n] bits to 1. 

0  0 0  0 
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[Before correction of 25.2.3 ADM2: A/D Converter Mode Register 2] (Page 574) 

[After correction of 25.2.3 ADM2: A/D Converter Mode Register 2] 
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[Before correction of 25.2.6 ADS: Analog Input Channel Specification Register] (Page 578) 

(Omitted) 

[After correction of 25.2.6 ADS: Analog Input Channel Specification Register] 

(Omitted) 

Note: Rewrite the value of the ADISS bit while conversion is stopped (ADCS = 0, ADCE = 0). 

Note: If using VREFH0 as the ‘+’ side reference voltage of the A/D converter, do not select AN000 as an A/D conversion 

channel. 

Note: If using VREFL0 as the ‘-’ side reference voltage of the A/D converter, do not select AN001 as an A/D conversion 

channel. 

Note: When the setting of the ADISS bit is 1, the internal reference voltage cannot be used for the ‘+’ side reference 

voltage. After the ADISS bit is set to 1, the initial conversion result cannot be used. For the setting flow, see section 

25.6.5. Example of Using the ADC12 when Selecting the Temperature Sensor Output Voltage or Internal Reference 

Voltage, and Software Trigger No-wait Mode and One-shot Conversion Mode. 

For details about the internal reference voltage, see section 31, Electrical Characteristics TA = -40 to +105°C. 

Note: Do not set the ADISS bit to 1 when shifting to Software Standby mode, or to Sleep mode while the CPU is operating 

on the subsystem clock. When the ADISS bit is set to 1, the A/D converter reference voltage current (IADREF) 

indicated in section 31.3.2. Operating and Standby Current will be added. 

Note: When the setting of the ADISS bit is 1, the hardware trigger wait mode and one-shot conversion mode cannot be 

used at the same time. 

Note: Rewrite the value of the ADISS bit while conversion is stopped (ADCS = 0, ADCE = 0). 

Note: If using VREFH0 as the ‘+’ side reference voltage of the A/D converter, do not select AN000 as an A/D conversion 

channel. 

Note: If using VREFL0 as the ‘-’ side reference voltage of the A/D converter, do not select AN001 as an A/D conversion 

channel. 

Note: When the setting of the ADISS bit is 1, the internal reference voltage cannot be used for the ‘+’ side reference 

voltage. After the ADISS bit is set to 1, the initial conversion result cannot be used. For the setting flow, see section 

25.6.5. Example of Using the ADC12 when Selecting the Temperature Sensor Output Voltage or Internal Reference 

Voltage, and Software Trigger No-wait Mode and One-shot Conversion Mode. 

For details about the internal reference voltage, see section 31, Electrical Characteristics TA = -40 to +105°C. 

Note: Do not set the ADISS bit to 1 when shifting to Software Standby mode, or to Sleep mode while the CPU is operating 

on the subsystem clock. When the ADISS bit is set to 1, the A/D converter reference voltage current (IADREF) 

indicated in section 31.3.2. Operating and Standby Current will be added. 

Note: When the setting of the ADISS bit is 1, the hardware trigger wait mode and one-shot conversion mode cannot be 

used at the same time. 

Note: When the setting of the ADISS bit is 1, the software trigger wait mode and one-shot conversion mode cannot be 

used at the same time. 
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[Before correction of Figure 25.13 Example of software trigger wait mode (select mode, one-shot conversion mode) 
operation timing] (Page 587) 

[After correction of Figure 25.13 Example of software trigger wait mode (select mode, one-shot conversion mode) 
operation timing] 

RENESAS TECHNICAL UPDATE  TN-RA*-A0132A/E Date: Dec. 27, 2024 



Page 14 of 32 

[Before correction of 25.7 Snooze Mode Function] (Page 605) 

[After correction of 25.7 Snooze Mode Function] 
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[Before correction of 25.7.1 A/D Conversion by Inputting a Software Trigger] (Page 605, Page 606) 
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[After correction of 25.7.1 A/D Conversion by Inputting a Software Trigger] 

All deleted. 
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[Before correction of Figure 25.25 Block diagram when using Snooze mode in hardware trigger wait mode] (Page 607) 

[After correction of Figure 25.25 Block diagram when using Snooze mode in hardware trigger wait mode] 
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[Before correction of Table 28.5 Mapping for the extra bit of the startup area selection and security setting (address 
(P/E) :0x0000_0010)] (Page 633) 

[After correction of Table 28.5 Mapping for the extra bit of the startup area selection and security setting (address 
(P/E) :0x0000_0010)] 

BTFLG 
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[Before correction of Table 28.6 Mapping for the extra bit of the access window information program (address 
(P/E) :0x0000_0010)] (Page 633) 

[After correction of Table 28.6 Mapping for the extra bit of the access window information program (address 
(P/E) :0x0000_0010)] 

BTFLG 
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[Before correction of 28.3.25 PNRn : Part Numbering Register n (n = 0 to 3)] (Page 641) 

The PNRn is a read-only register that stores a 16-byte part numbering. The PNRn register should be read in 32-bit units. 

Each byte corresponds to the ASCII code representation of the product part number as detailed in product list. 

In case of the part number is ’R7FA0E1073CNK’, 16-byte part numbering is stored as follows. 

Address 0x0101_1080: ’K’, 0x4B in ASCII code 

Address 0x0101_1081: ’N’, 0x4E in ASCII code 

Address 0x0101_1082: ’C’, 0x43 in ASCII code 

Address 0x0101_1083: ’3’, 0x33 in ASCII code 

Address 0x0101_1084: ’7’, 0x37 in ASCII code 

Address 0x0101_1085: ’0’, 0x30 in ASCII code 

Address 0x0101_1086: ’1’, 0x31 in ASCII code 

Address 0x0101_1087: ’E’, 0x45 in ASCII code 

Address 0x0101_1088: ’0’, 0x30 in ASCII code 

Address 0x0101_1089: ’A’, 0x41 in ASCII code 

Address 0x0101_1090: ’F’, 0x46 in ASCII code 

Address 0x0101_1091: ’7’, 0x37 in ASCII code 

Address 0x0101_1092: ’R’, 0x52 in ASCII code 

Address 0x0101_1093: ’’(space) , 0x20 in ASCII code 

Address 0x0101_1094: ’’(space) , 0x20 in ASCII code 

Address 0x0101_1095: ’’(space) , 0x20 in ASCII code 

RENESAS TECHNICAL UPDATE  TN-RA*-A0132A/E Date: Dec. 27, 2024 



Page 21 of 32 

[After correction of 28.3.25 PNRn : Part Numbering Register n (n = 0 to 3)] 

The PNRn is a read-only register that stores a 16-byte part numbering. The PNRn register should be read in 32-bit units. 

Each byte corresponds to the ASCII code representation of the product part number as detailed in product list. 

In case of the part number is ’R7FA0E1073CNK’, 16-byte part numbering is stored as follows. 

Address 0x0101_1080: ’K’, 0x4B in ASCII code 

Address 0x0101_1081: ’N’, 0x4E in ASCII code 

Address 0x0101_1082: ’C’, 0x43 in ASCII code 

Address 0x0101_1083: ’3’, 0x33 in ASCII code 

Address 0x0101_1084: ’7’, 0x37 in ASCII code 

Address 0x0101_1085: ’0’, 0x30 in ASCII code 

Address 0x0101_1086: ’1’, 0x31 in ASCII code 

Address 0x0101_1087: ’E’, 0x45 in ASCII code 

Address 0x0101_1088: ’0’, 0x30 in ASCII code 

Address 0x0101_1089: ’A’, 0x41 in ASCII code 

Address 0x0101_108A: ’F’, 0x46 in ASCII code 

Address 0x0101_108B: ’7’, 0x37 in ASCII code 

Address 0x0101_108C: ’R’, 0x52 in ASCII code 

Address 0x0101_108D: ’’(space) , 0x20 in ASCII code 

Address 0x0101_108E: ’’(space) , 0x20 in ASCII code 

Address 0x0101_108F: ’’(space) , 0x20 in ASCII code 
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[Before correction of Table 28.15 Basic functions] (Page 644) 

[After correction of Table 28.15 Basic functions] 

Not supported 

Supported 

Supported with conditions 
Se e section 28.8. 
Protection 

Supported with conditions 
Se e section 28.8. 
Protection 

Security configuration Configures the protection of security function (Access 
w  indow and Start-up area selection 
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[Before correction of 29 True Random Number Generator (TRNG)] (Page 666) 

[After correction of 29 True Random Number Generator (TRNG)]29.4 Usage Notes 

29.3 Operation 

29.3.1 Overall Processing Flow 

Table 29.2 shows the overall processing flow of TRNG activation. 

Table 29.2 Procedure for using the True Random Number Generator to generate a random number seed 

No Step Name Description 

1 Module stop setting Set the MSTPCRC.MSTPC28 = 0 to cancel the module-stop state. 

2 Wait Wait for the peripheral module clock (PCLKB) × 6. 

3 TRNG enable setting Set the TRNGSCR0.SGCEN = 1 to enable the true random number generator. 

4 TRNG interrupt setting Set the TRNGSCR1.INTEN bit to enable/disable the TRNG interrupt output. 

5 TRNG operation start setting Set the TRNGSCR0.SGSTART = 1 to start the generation of a random number seed. 

6 Read the seed data There are 2 operation for TRNG seed generation, Polling and Interrupt. 

1. Polling operation ; Read TRNGSDR for 4 times after the TRNGSCR0.RDRDY = 1 

2. Interrupt operation ; Read TRNGSDR register for 4 times after TRNG interrupt is generated.

7 TRNG operation stop setting Set the TRNGSCR0.SGCEN = 0 to disable the true random number generator. Set the 

TRNGSCR0.SGSTART = 0 to stop the generation of a random number seed. 

8 Module stop setting Set the MSTPCRC.MSTPC28 = 1 to enter the module-stop state. 

29.3 Operation 

29.3.1 Overall Processing Flow 

Table 29.2 shows the overall processing flow of TRNG activation. 

Table 29.2 Procedure for using the True Random Number Generator to generate a random number seed 

No Step Name Description 

1 Module stop setting Set the MSTPCRC.MSTPC28 = 0 to cancel the module-stop state. 

2 Wait Wait for the peripheral module clock (PCLKB) × 6. 

3 TRNG enable setting Set the TRNGSCR0.SGCEN = 1 to enable the true random number generator. 

4 TRNG interrupt setting Set the TRNGSCR1.INTEN bit to enable/disable the TRNG interrupt output. 

5 TRNG operation start setting Set the TRNGSCR0.SGSTART = 1 to start the generation of a random number seed. 

6 Read the seed data There are 2 operation for TRNG seed generation, Polling and Interrupt. 

1. Polling operation ; Read TRNGSDR for 4 times after the TRNGSCR0.RDRDY = 1 

2. Interrupt operation ; Read TRNGSDR register for 4 times after TRNG interrupt is generated.

7 TRNG operation stop setting Set the TRNGSCR0.SGCEN = 0 to disable the true random number generator. Set the 

TRNGSCR0.SGSTART = 0 to stop the generation of a random number seed. 

8 Module stop setting Set the MSTPCRC.MSTPC28 = 1 to enter the module-stop state. 

29.4 Usage Notes 

TRNG operation is prohibited for a period of 20 µs before and after the MCU operation mode transition. 

RENESAS TECHNICAL UPDATE  TN-RA*-A0132A/E Date: Dec. 27, 2024 



Page 24 of 32 

[Before correction of Table 31.1 Absolute maximum ratings] (Page 668) 

RENESAS TECHNICAL UPDATE  TN-RA*-A0132A/E Date: Dec. 27, 2024 



Page 25 of 32 

[After correction of Table 31.1 Absolute maximum ratings] 

*2 

*2 

*2 
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[Before correction of Table 31.11 I/O other characteristics] (Page 674, Page 675) 
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[After correction of Table 31.11 I/O other characteristics] 

P215 

P215 

RENESAS TECHNICAL UPDATE  TN-RA*-A0132A/E Date: Dec. 27, 2024 



Page 28 of 32 

[Before correction of Table 31.12 Operating and standby current (1) (2 of 2)] (Page 677) 

Note 1. Supply current is the total current flowing into VCC. Supply current values apply when internal pull-up MOSs are in the 

off state and these values do not include output charge/discharge current from any of the pins. 

Note 2. The clock source is high-speed on-chip oscillator (HOCO). 

Note 3. The clock source is middle-speed on-chip oscillator (MOCO). 

Note 4. The clock source is the Sub-clock oscillator (SOSC) and CMC.SODRV[1:0] are 10b (Low power mode 2). 

Note 5. VCC = 3.3 V. 

Note 6. Includes operating current for PCLBUZ, TAU, SAU, and IICA functions only. For other peripheral operating currents, 

please add the current in Peripheral Functions Supply current in Table 31.14. 
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[After correction of Table 31.12 Operating and standby current (1) (2 of 2)] 

Note 1. Supply current is the total current flowing into VCC. Supply current values apply when internal pull-up MOSs are in the 

off state and these values do not include output charge/discharge current from any of the pins. 

Note 2. The clock source is high-speed on-chip oscillator (HOCO). 

Note 3. The clock source is middle-speed on-chip oscillator (MOCO). 

Note 4. The clock source is the Sub-clock oscillator (SOSC) and CMC.SODRV[1:0] are 10b (Low power mode 2). 

Note 5. VCC = 3.3 V. 

Note 6. Includes operating current for PCLBUZ, TAU, SAU, and IICA functions only. For other peripheral operating currents, 

please add the current in Peripheral Functions Supply current in Table 31.14. 

Note 7. Includes operating current for PCLBUZ, TAU and SAU functions only. For other peripheral operating currents, please add 

the current in Table 31.14. 

*7

*7
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[Before correction of Table 31.16 Reset timing (2 of 2)] (Page 684) 

[After correction of Table 31.16 Reset timing (2 of 2)] 

 
tRESW2 Internal reset by independent watch dog timer reset, SRAM 

parity error reset, software reset 
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[Before correction of Figure 31.11 Reset input timing (2)] (Page 684) 

[After correction of Figure 31.11 Reset input timing (2)] 

 
tRESW2 
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[Before correction of Table 31.46 LVD1 characteristics (2 of 2)] (Page 719) 

[After correction of Table 31.46 LVD1 characteristics (2 of 2)] 

LVD1 detection voltage stabilization time 
(after changing the LVD1 detection voltage) 

td(E-A) ― ― 1500 µs ― 
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