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1. The changes to the RA4E1 microcontroller group are as follows.

1.1 21.2.12 GTCR : General PWM Timer Control Register

<Current description> page 470

MD[2:0] bits (Mode Select)

The MD[2:0] bits select the GPT operating mode. The MD[2:0] bits must be set while the GTCNT operation 1s stopped.
<Changed description>

MD[2:0] bits (Mode Select)

The MD[2:0] bits select the GPT operating mode. Only the MD[2] hit is valid at input capture. Counting in saw-wave mode is
performed with O for the MD[2] bit, and counting in triangle-wave mode is performed with 1 for the MD[2] bit. The MD[2:0] bits
must be set while the GTCNT operation is stopped. During the event count operation (when at least one bit among the bits for

the GTUPSR and GTDNSR registers is set to 1), set the MD[2:0] bhits to the initial value (000b).

1.2 21.3.4 Automatic Dead Time Setting Function
<Current description> page 516

Writing to GTCCRB 15 prohibited when the automatic dead time setting function 1s used. Dead time setting bevond the
cycle 1s also prohibited. Values for automatic dead time setting can be read from GTCCEB. In tnniangle-wave mode. when
the dead time 1s beyond the cycle by setting the value GTCCRA =0 or GTCCEA = GTPR for GTCCERA. the output
protection function keeps the level of output. For details, see section 21.7 3. GTIOCnm Pin Output Negate Control (n=1_ 2,
4. 5, m=A_B). The automatic dead time value setting to GTCCEB 1s performed at the next clock cycle count when
registers that are used for calculating the automatic dead tune value are updated.

When a dead time error occurs, the compare match values for positive and negative waveforms are adjusted to generate the
waveforms with the dead time as shown 1n Table 21 .20.

The adjusted value for the negative waveform 1s set for GTCCEB automarically.

The adjusted value for the positive waveform 1s used as internal signal and not set for GTCCERA.

<Changed description>
Dead time for the changing point of a negative waveform is set in the GTDVU register.

Values for automatic dead time setting can be read from GTCCRB. Writing to GTCCRB is prohibited when the automatic dead

time setting function is used. Dead time setting beyond the cycle is also prohibited.

When a dead time error occurs, the compare match values for positive and negative waveforms are adjusted to generate the
waveforms with the dead time as shown in Table 21.20. The adjusted value for the negative waveform is set for GTCCRB
automatically. The adjusted value for the positive waveform is used as internal signal and not set for GTCCRA.

In saw-wave one-shot pulse mode, if the order of the change point becomes inconsistent by adjustment of the waveform
change point due to occurrence of dead time errors, or if the change point exceeds the count period even after the adjustment,
the complementary relation between the positive- and negative-phases cannot be guaranteed.

The automatic dead time value setting to GTCCRB is performed at the next clock cycle count when registers that are used for
calculating the automatic dead time value are updated. In triangle-wave mode, it also can be done at the next count clock from

the current crest.
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2. The changes to the RA4E2 microcontroller group are as follows.
2.1 20.2.12 GTCR : General PWM Timer Control Register
<Current description> page 482

MD[2:0] bits (Mode Select)

The MD[2:0] bits select the GPT operating mode.

Only the MD[2] bit 1s valid at input capture. Counting in saw-wave mode 15 performed with the MD[2] bit set to 0, and
counting in triangle-wave mode is performed with the MD[2] bit set to 1.

The MD[2:0] bits must be set while the GTCNT operation is stopped.

During the event count operation (when at least one bit among the bits for the GTUPSE and GTDNSR registers 1s set to 1),
setting of the MD[2:0] bits are ignored, where counting in saw-wave or triangle-wave modes is not performed. Instead. up-
counting or down-counting by a source set by the GTUPSR and GTDNSR registers 1s performed.

<Changed description>

MD[2:0] bits (Mode Select)

The MDJ2:0] bits select the GPT operating mode.

Only the MD[2] bit is valid at input capture. Counting in saw-wave mode is performed with the MD[2] bit set to 0, and counting
in triangle-wave mode is performed with the MD[2] bit set to 1.

The MDJ[2:0] bits must be set while the GTCNT operation is stopped.

During the event count operation (when at least one bit among the bits for the GTUPSR and GTDNSR registers is set to 1),

initial value (000b).
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3. The changes to the RA4M2 microcontroller group are as follows.

3.1 21.2.12 GTCR : General PWM Timer Control Register

<Current description> page 489

MD[2:0] bits (Mode Select)

The MD[2:0] bits select the GPT operating mode. The MD[2:0] bits must be set while the GTCNT operation 1s stopped.
<Changed description>

MD[2:0] bits (Mode Select)

The MD[2:0] bits select the GPT operating mode. Only the MD[2] hit is valid at input capture. Counting in saw-wave mode is
performed with O for the MD[2] bit, and counting in triangle-wave mode is performed with 1 for the MD[2] bit. The MD[2:0] bits
must be set while the GTCNT operation is stopped. During the event count operation (when at least one bit among the bits for

the GTUPSR and GTDNSR registers is set to 1), set the MD[2:0] bhits to the initial value (000b).

3.2 21.3.4 Automatic Dead Time Setting Function
<Current description> page 538

Writing to GTCCEB 15 prohibited when the automatic dead time setting function 1s used. Dead time setting beyond the
cycle 15 also prohibited. Values for automatic dead time setting can be read from GTCCEB. In tnangle-wave mode, when
the dead time 1s beyond the cycle by setiing the value GTCCRA = 0 or GTCCRA = GTPR for GTCCRA. the output
protection function keeps the level of output. For details, see section 21.7.3. GTIOCnm Pin Output Negate Control (n =0 to
7.m=A. B). The automatic dead time value setting to GTCCRBE 1s performed at the next clock cycle count when registers
that are used for calculating the automatic dead time value are updated.

When a dead time error occurs, the compare match values for positive and negative waveforms are adjusted to generate the
waveforms with the dead time as shown 1n Table 21 20

The adjusted value for the negative waveform 1s set for GTCCREB automatically.

The adjusted value for the positive waveform is used as internal signal and not set for GTCCRA.
<Changed description>
Dead time for the changing point of a negative waveform is set in the GTDVU register.

Values for automatic dead time setting can be read from GTCCRB. Writing to GTCCRB is prohibited when the automatic dead

time setting function is used. Dead time setting beyond the cycle is also prohibited.

When a dead time error occurs, the compare match values for positive and negative waveforms are adjusted to generate the
waveforms with the dead time as shown in Table 21.20. The adjusted value for the negative waveform is set for GTCCRB
automatically. The adjusted value for the positive waveform is used as internal signal and not set for GTCCRA.

In saw-wave one-shot pulse mode, if the order of the change point becomes inconsistent by adjustment of the waveform
change point due to occurrence of dead time errors, or if the change point exceeds the count period even after the adjustment,
the complementary relation between the positive- and negative-phases cannot be guaranteed.

The automatic dead time value setting to GTCCRB is performed at the next clock cycle count when registers that are used for
calculating the automatic dead time value are updated. In triangle-wave mode, it also can be done at the next count clock from

the current crest.
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4. The changes to the RA4M3 microcontroller group are as follows.

4.1 21.2.12 GTCR : General PWM Timer Control Register

<Current description> page 505

MD[2:0] bits (Mode Select)

The MD[2:0] bits select the GPT operating mode. The MD[2:0] bits must be set while the GTCNT operation 1s stopped.
<Changed description>

MD[2:0] bits (Mode Select)

The MD[2:0] bits select the GPT operating mode. Only the MD[2] hit is valid at input capture. Counting in saw-wave mode is
performed with O for the MD[2] bit, and counting in triangle-wave mode is performed with 1 for the MD[2] bit. The MD[2:0] bits
must be set while the GTCNT operation is stopped. During the event count operation (when at least one bit among the bits for

the GTUPSR and GTDNSR registers is set to 1), set the MD[2:0] bhits to the initial value (000b).

4.2 21.3.4 Automatic Dead Time Setting Function
<Current description> page 554

Writing to GTCCRB 1s prolubited when the automatic dead time setting function 1s used. Dead time setting bevond the
cycle is also prohibited. Values for automatic dead tume setting can be read from GTCCRB. In tnangle-wave mode, when
the dead time 1s beyond the cycle by setting the value GTCCRA = 0 or GTCCRA = GTPR for GTCCEA. the output
protection function keeps the level of output. For details. see section 21.7. 3. GTIOCnm Pin QOutput Negate Control (n =0 to
7.m=A. B). The automatic dead time value setting to GTCCRB 1s performed at the next clock cycle count when registers
that are used for calculating the automatic dead time value are updated.

When a dead time error occurs, the compare match values for positive and negative waveforms are adjusted to generate the
waveforms with the dead time as shown in Table 21.20.

The adjusted value for the negative waveform 1s set for GTCCEB automatically.

The adjusted value for the positive waveform 1s used as internal signal and not set for GTCCRA.
<Changed description>
Dead time for the changing point of a negative waveform is set in the GTDVU register.

Values for automatic dead time setting can be read from GTCCRB. Writing to GTCCRB is prohibited when the automatic dead

time setting function is used. Dead time setting beyond the cycle is also prohibited.

When a dead time error occurs, the compare match values for positive and negative waveforms are adjusted to generate the
waveforms with the dead time as shown in Table 21.20. The adjusted value for the negative waveform is set for GTCCRB
automatically. The adjusted value for the positive waveform is used as internal signal and not set for GTCCRA.

In saw-wave one-shot pulse mode, if the order of the change point becomes inconsistent by adjustment of the waveform
change point due to occurrence of dead time errors, or if the change point exceeds the count period even after the adjustment,
the complementary relation between the positive- and negative-phases cannot be guaranteed.

The automatic dead time value setting to GTCCRB is performed at the next clock cycle count when registers that are used for
calculating the automatic dead time value are updated. In triangle-wave mode, it also can be done at the next count clock from

the current crest.
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5. The changes to the RA4T1 microcontroller group are as follows.
5.1 20.2.12 GTCR : General PWM Timer Control Register
<Current description> page 473

MD[2:0] bits (Mode Select)

The MD[2:0] bats select the GPT operating mode.

Only the MD[2] bit 1s valid at input capture. Counting in saw-wave mode 1s performed with the MD[2] bit set to 0, and
counting in triangle-wave mode is performed with the MD[2] bat set to 1.

The MD[2:0] bits must be set while the GTCNT operation 1s stopped.

During the event count operation (when at least one bit among the bits for the GTUPSE and GTDNSE registers 1s set to 1),
setting of the MD[2:0] bits are ignored, where counting in saw-wave or triangle-wave modes is not performed. Instead, up-
counting or down-counting by a source set by the GTUPSE. and GTDNSR registers 1s performed.

<Changed description>

MD[2:0] bits (Mode Select)

The MDJ2:0] bits select the GPT operating mode.

Only the MD[2] bit is valid at input capture. Counting in saw-wave mode is performed with the MD[2] bit set to 0, and counting
in triangle-wave mode is performed with the MD[2] bit set to 1.

The MDJ[2:0] bits must be set while the GTCNT operation is stopped.

During the event count operation (when at least one bit among the bits for the GTUPSR and GTDNSR registers is set to 1),

initial value (000b).
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6. The changes to the RA6E1 microcontroller group are as follows.

6.1 21.2.12 GTCR : General PWM Timer Control Register

<Current description> page 503

MD[2:0] bits (Mode Select)

The MD[2:0] bits select the GPT operating mode. The MD[2:0] bits must be set while the GTCNT operation 1s stopped.
<Changed description>

MD[2:0] bits (Mode Select)

The MD[2:0] bits select the GPT operating mode. Only the MD[2] hit is valid at input capture. Counting in saw-wave mode is
performed with O for the MD[2] bit, and counting in triangle-wave mode is performed with 1 for the MD[2] bit. The MD[2:0] bits
must be set while the GTCNT operation is stopped. During the event count operation (when at least one bit among the bits for

the GTUPSR and GTDNSR registers is set to 1), set the MD[2:0] bhits to the initial value (000b).

6.2 21.3.4 Automatic Dead Time Setting Function
<Current description> page 549

Wrniting to GTCCRB 1s prolubited when the automatic dead time setting function 1s used. Dead time setting beyvond the
cycle 1s also prohibited. Values for automatic dead time setting can be read from GTCCREB. In triangle-wave mode, when
the dead time 15 beyond the cycle by setting the value GTCCRA = 0 or GTCCRA = GTPR for GTCCEA. the output
protection function keeps the level of output. For details, see section 21.7.3. GTIOCnm Pin Output Negate Control (n=1. 2.
4to 7. m=A B). The automatic dead time value setting to GTCCEB 1s performed at the next clock cycle count when
registers that are used for calculating the automatic dead time value are updated.

When a dead time error occurs, the compare match values for positive and negative waveforms are adjusted to generate the
waveforms with the dead time as shovwn in Table 21.20.

The adjusted value for the negative waveform 1s set for GTCCRB automatically.

The adjusted value for the positive waveform 15 used as internal signal and not set for GTCCRA.

<Changed description>
Dead time for the changing point of a negative waveform is set in the GTDVU register.

Values for automatic dead time setting can be read from GTCCRB. Writing to GTCCRB is prohibited when the automatic dead

time setting function is used. Dead time setting beyond the cycle is also prohibited.

When a dead time error occurs, the compare match values for positive and negative waveforms are adjusted to generate the
waveforms with the dead time as shown in Table 21.20. The adjusted value for the negative waveform is set for GTCCRB
automatically. The adjusted value for the positive waveform is used as internal signal and not set for GTCCRA.

In saw-wave one-shot pulse mode, if the order of the change point becomes inconsistent by adjustment of the waveform
change point due to occurrence of dead time errors, or if the change point exceeds the count period even after the adjustment,
the complementary relation between the positive- and negative-phases cannot be guaranteed.

The automatic dead time value setting to GTCCRB is performed at the next clock cycle count when registers that are used for
calculating the automatic dead time value are updated. In triangle-wave mode, it also can be done at the next count clock from

the current crest.
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7. The changes to the RA6E2 microcontroller group are as follows.
7.1 20.2.12 GTCR : General PWM Timer Control Register
<Current description> page 490

MD[2:0] bits (Mode Select)

The MD[2:0] bits select the GPT operating mode.

Only the MD[2] bit 1s valid at input capture Counting in saw-wave mode 15 performed with the MD[2] bit set to 0, and
counting in triangle-wave mode 1s performed with the MD[2] bat set to 1.

The MD[2:0] bits must be set while the GTCNT operation 1s stopped.

During the event count operation (when at least one bit among the bits for the GTUPSE and GTDNSR registers 1s set to 1),
setting of the MD[2:0] bits are ignored, where counting in saw-wave of triangle-wave modes is not performed. Instead. up-
counting or down-counting by a source set by the GTUPSR and GTDNSR registers 1s performed.

<Changed description>

MD[2:0] bits (Mode Select)

The MDJ2:0] bits select the GPT operating mode.

Only the MD[2] bit is valid at input capture. Counting in saw-wave mode is performed with the MD[2] bit set to 0, and counting
in triangle-wave mode is performed with the MD[2] bit set to 1.

The MDJ[2:0] bits must be set while the GTCNT operation is stopped.

During the event count operation (when at least one bit among the bits for the GTUPSR and GTDNSR registers is set to 1),

initial value (000b).
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8. The changes to the RA6M4 microcontroller group are as follows.

8.1 21.2.12 GTCR : General PWM Timer Control Register

<Current description> page 569

MD[2:0] bits (Mode Select)

The MD[2:0] bits select the GPT operating mode. The MD[2-0] bits must be set while the GTCNT operation 1s stopped.
<Changed description>

MD[2:0] bits (Mode Select)

The MD[2:0] bits select the GPT operating mode. Only the MD[2] hit is valid at input capture. Counting in saw-wave mode is
performed with O for the MD[2] bit, and counting in triangle-wave mode is performed with 1 for the MD[2] bit. The MD[2:0] bits
must be set while the GTCNT operation is stopped. During the event count operation (when at least one bit among the bits for

the GTUPSR and GTDNSR registers is set to 1), set the MD[2:0] bhits to the initial value (000b).

8.2 21.3.4 Automatic Dead Time Setting Function
<Current description> page 618

Writing to GTCCREB 1s prolubited when the automatic dead time setting function 1s used. Dead time setting beyond the
cycle is also prohibited. Values for automatic dead time setting can be read from GTCCRB. In tnangle-wave mode, when
the dead time 1s beyond the cycle by setting the value GTCCRA = 0 or GTCCRA = GTPR for GTCCRA_ the output
protection function keeps the level of output. For details, see section 21.7.3. GTIOCnm Pin Output Negate Control (n=10 to
9. m=A. B). The automatic dead time value setting to GTCCRB is performed at the next clock cycle count when registers
that are vsed for calculating the automatic dead time value are updated.

When a dead time error occurs, the compare match values for positive and negative waveforms are adjusted to generate the
waveforms with the dead time as shown in Table 21.20.

The adjusted value for the negative waveform 1s set for GTCCEB automatically.

The adjusted value for the positive waveform is used as internal signal and not set for GTCCRA.
<Changed description>
Dead time for the changing point of a negative waveform is set in the GTDVU register.

Values for automatic dead time setting can be read from GTCCRB. Writing to GTCCRB is prohibited when the automatic dead

time setting function is used. Dead time setting beyond the cycle is also prohibited.

When a dead time error occurs, the compare match values for positive and negative waveforms are adjusted to generate the
waveforms with the dead time as shown in Table 21.20. The adjusted value for the negative waveform is set for GTCCRB
automatically. The adjusted value for the positive waveform is used as internal signal and not set for GTCCRA.

In saw-wave one-shot pulse mode, if the order of the change point becomes inconsistent by adjustment of the waveform
change point due to occurrence of dead time errors, or if the change point exceeds the count period even after the adjustment,
the complementary relation between the positive- and negative-phases cannot be guaranteed.

The automatic dead time value setting to GTCCRB is performed at the next clock cycle count when registers that are used for
calculating the automatic dead time value are updated. In triangle-wave mode, it also can be done at the next count clock from

the current crest.
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9. The changes to the RA6M5 microcontroller group are as follows.

9.1 21.2.12 GTCR : General PWM Timer Control Register

<Current description> page 593

MD[2:0] bits (Mode Select)

The MD[2:0] bits select the GPT operating mode. The MD[2:0] bits must be set while the GTCNT operation 1s stopped.
<Changed description>

MD[2:0] bits (Mode Select)

The MD[2:0] bits select the GPT operating mode. Only the MD[2] hit is valid at input capture. Counting in saw-wave mode is
performed with O for the MD[2] bit, and counting in triangle-wave mode is performed with 1 for the MD[2] bit. The MD[2:0] bits
must be set while the GTCNT operation is stopped. During the event count operation (when at least one bit among the bits for

the GTUPSR and GTDNSR registers is set to 1), set the MD[2:0] bhits to the initial value (000b).

9.2 21.3.4 Automatic Dead Time Setting Function
<Current description> page 642

Wrniting to GTCCEB 1s prolubited when the automatic dead time setting function 1s used. Dead tume setting bevond the
cycle 1s also prohibited. Values for automatic dead tume setting can be read from GTCCRB. In tnangle-wave mode, when
the dead tume is beyond the cycle by setting the value GTCCERA = 0 or GTCCRA = GTPR for GTCCEA. the output
protection function keeps the level of output. For details. see section 21.7 3. GTIOCnm Pin Output Negate Control (n =10 to
9. m=A_ B). The automatic dead time value setting to GTCCEB 1s performed at the next clock cycle count when registers
that are used for calculating the automatic dead tuime value are updated.

When a dead time error occurs, the compare match values for positive and negative waveforms are adjusted to generate the
waveforms with the dead time as shown in Table 21.20.

The adjusted value for the negative waveform 1s set for GTCCEB automatically.

The adjusted value for the positive waveform is used as internal signal and not set for GTCCRA.
<Changed description>
Dead time for the changing point of a negative waveform is set in the GTDVU register.

Values for automatic dead time setting can be read from GTCCRB. Writing to GTCCRB is prohibited when the automatic dead

time setting function is used. Dead time setting beyond the cycle is also prohibited.

When a dead time error occurs, the compare match values for positive and negative waveforms are adjusted to generate the
waveforms with the dead time as shown in Table 21.20. The adjusted value for the negative waveform is set for GTCCRB
automatically. The adjusted value for the positive waveform is used as internal signal and not set for GTCCRA.

In saw-wave one-shot pulse mode, if the order of the change point becomes inconsistent by adjustment of the waveform
change point due to occurrence of dead time errors, or if the change point exceeds the count period even after the adjustment,
the complementary relation between the positive- and negative-phases cannot be guaranteed.

The automatic dead time value setting to GTCCRB is performed at the next clock cycle count when registers that are used for
calculating the automatic dead time value are updated. In triangle-wave mode, it also can be done at the next count clock from

the current crest.
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10. The changes to the RA6T2 microcontroller group are as follows.
10.1 21.2.10 GTICASR : General PWM Timer Input Capture Source Select Register A

<Current description> page 491

Bit Symbol Function RW

24 ASOC Cther channel Source GTCCRA Input Capture Enable RAW

0: Disables GTCCRA input capture by other channel factor
1: Enables GTCCRA input capture by other channel factor

<Changed description>

Bit Symbol Function RW

24 ASOC Other channel Source GTCCRA Input Capture Enable R/W
0: Disables GTCCRA input capture by other channel factors
1: Enables GTCCRA input capture by other channel factors

10.2 21.2.10 GTICASR : General PWM Timer Input Capture Source Select Register A
<Current description> page 493
ASOC bit (Other channel Source GTCCRA Input Capture Enable)

Select enable or disable for an input capture to the GTCCRA register by other channel factor.

Input capture of other channel factors 1s not subject to input capture factors to other channels set by the ICAFA and ICBFA
bits of the GTICCR register.

<Changed description>

ASOC bit (Other channel Source GTCCRA Input Capture Enable)

Select enable or disable for an input capture to the GTCCRA register by other channel factors of inter channel cooperation
which is set in the GTICCR register of other channels. Input capture of other channel factors which enabled by this bit is not

subject to input capture factors to other channels set by the ICAFA and ICBFA bits of the GTICCR register.

10.3 21.2.11 GTICBSR : General PWM Timer Input Capture Source Select Register B

<Current description> page 495

Bit Symbol Function RW

24 BSOC Other channel Source GTCCRE Input Capture Enable R

0: Disables GTCCRE input capture by other channel factor
1: Enables GTCCRSE input capture by other channel factor

<Changed description>

Bit Symbol Function RW

24 BSOC Other channel Source GTCCRB Input Capture Enable R/W
0: Disables GTCCRB input capture by other channel factors
1: Enables GTCCRB input capture by other channel factors
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10.4 21.2.11 GTICBSR : General PWM Timer Input Capture Source Select Register B

<Current description> page 496

BSOC bit {(Other channel Source GTCCRB Input Capture Enable)

Select enable or disable for an input capture to the GTCCRB register by other channel factor

Input capture of other channel factors is not subject to input capture factors to other channels set by the ICAFB and ICBFB
bits of the GTICCR register

<Changed description>

BSOC bit (Other channel Source GTCCRB Input Capture Enable)

Select enable or disable for an input capture to the GTCCRB register by other channel factors of inter channel cooperation

which is set in the GTICCR register of other channels. Input capture of other channel factors which enabled by this bit is not

subject to input capture factors to other channels set by the ICAFB and ICBFB bits of the GTICCR register.

10.5 21.2.12 GTCR : General PWM Timer Control Register
<Current description> page 499
MD[3:0] bits (Mode Select)
(omission)
During the event count operation (when at least one bit among the bits for the GTUPSE and GTDNSR registers 15 set to

1), setting of the MD bits are ignored. where counting in saw-wave or triangle-wave or complementary PWM modes is not
performed. Instead, up-counting or down-counting by a source set by the GTUPSR and GTDNSR registers 1s performed.

<Changed description>
MD[3:0] bits (Mode Select)
(omission)

During the event count operation (when at least one bit among the bits for the GTUPSR and GTDNSR registers is set to 1),

the MD bits to the initial value (0000b).

10.6 Table 21.18 GTPR buffer transfer timing in complementary PWM mode
<Current description> page 571

Table 21.18 GTPR buffer transfer timing in complementary PWM mode
Complementary PWM mode 1 | Complementary PWM mode 2 | Complementary PWM mode 3,
4
GTPDBR After one GTCLK cycle from After one GTCLK cycle from After one GTCLK cycle from

l
Temporary register P

GTCCRD register write of slave
channel 2 (GPT32n+2)

GTCCRD register write of slave
channel 2 (GPT32n+2)

GTCCRD register write of slave
channel 2 (GPT32n+2)
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<Changed description>
Table 21.18 GTPR buffer transfer timing in complementary PWM mode

Complementary PWM mode 1 | Complementary PWM mode 2 | Complementary PWM mode 3,
4
GTPDBR (1) Counting in process (1) Counting in process (1) Counting in process
l After one GTCLK cycle from After one GTCLK cycle from After one GTCLK cycle from
Temporary register P GTCCRD register write of GTCCRD register write of GTCCRD register write of slave
slave channel 2 (GPT32n+2) |slave channel 2 (GPT32n+2) | channel 2 (GPT32n+2)
(2) Counting stopped (2) Counting stopped (2) Counting stopped
After one GTCLK cycle from After one GTCLK cycle from After one GTCLK cycle from
GTPDBR register write GTPDBR register write GTPDBR register write

10.7 Figure 21.22 Example of GTPR double buffer operation with complementary PWM mode 1

Change the values of the GPT32n.GTPDB register, GPT32n.Temporary register P, GPT32n.GTPB register, and

GPT32n.GTPR register in the figure as follows.
0x0000 0300 — 0x0000 3000

0x0000 0500 — 0x0000 5000

0x0000 0700 — 0x0000 7000

0x0000 0900 — 0x0000 9000

0x0000 0BOO — 0x0000 BOOO

<Current description> page 573

GTCNT counter value

a0000 co%0

00000 8060
aaaaaaaaa

00000 8060
040000 7000
060000 6050

Regete
GPTInGTPDBR regsier tezcon 053

GPT3n Temporary register P 040000 03 =X

GPT32n GTPBR register 9:0000 0560

0000 0500

GPT2n GTPR register 0:0000 0500

Figure 21.22 Example of GTPR double buffer operation with complementary PWM mode 1

<Changed description>

GTCHT counter value
a

00000 c000

00000 5000

0x0000 4000

GPT12n GTPOBR register

[

GPT32n Temporary register P 50000 303 )|

iiv

GPT32n GTPER register 510300 300 )

GPT320 GTPR register 20000 00

Figure 21.22 Example of GTPR double buffer operation with complementary PWM mode 1
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10.8 Figure 21.23 Example of GTPR double buffer operation with complementary PWM mode 2

Change the values of the GPT32n.GTPDB register, GPT32n.Temporary register P, GPT32n.GTPB register, and
GPT32n.GTPR register in the figure as follows.
0x0000 0300 — 0x0000 3000
0x0000 0500 — 0x0000 5000
0x0000 0700 — 0x0000 7000
0x0000 0900 — 0x0000 9000
0x0000 0BOO — 0x0000 BOOO
<Current description> page 573
Figure 21.23 Example of GTPR double buffer operation with complementary PWM mode 2
<Changed description>
,,,,, > E— =
t - M”: ””””””””””” : x\f\m
GPTIn.GTPOBR register 0:0000 i X :::c:a -
GPTI2n Temporary register .-m?.‘)(.,.m S Y oo E—

e
Figure 21.23 Example of GTPR double buffer operation with complementary PWM mode 2
10.9 Figure 21.24 Example of GTPR double buffer operation with complementary PWM mode 3, 4
Change the values of the GPT32n.GTPDB register, GPT32n.Temporary register P, GPT32n.GTPB register, and

GPT32n.GTPR register in the figure as follows.
0x0000 0300 — 0x0000 3000
0x0000 0500 — 0x0000 5000
0x0000 0700 — 0x0000 7000
0x0000 0900 — 0x0000 9000
0x0000 0BOO — 0x0000 BOOO
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<Current description> page 574

GPT32n GTPEA register

GPT320 GTPR register

Figure 21.24 Example of GTPR double buffer operation with complementary PWM mode 3, 4

<Changed description>

0x0000 7000
0000 6000

GPTIn GTPOBR regisier

GPTIN

emposary register P

LA
GPT32n GTPBR register 0c0000 3000 )

GPTI2n GTPR register 010000

Figure 21.24 Example of GTPR double buffer operation with complementary PWM mode 3, 4

10.10 Table 21.35 Example for Setting Complementary PWM Mode 1,2,3 (1 of 2)
<Current description> page 623
Table 21.35 Example for Setting Complementary PWM Mode 1,2,3 (1 of 2)

No. | Step Name Description

1 Set operating mode Set the operating mode with GTCR.MD[3:0] bits of GTP32n channel.
2 Select count clock Select the count clock with GTCR.TPCS[3:0] bits of GPT32n channel.
3 Set cycle Set the cycle in GTPR of GPT32n channel.

<Changed description>
Table 21.35 Example for Setting Complementary PWM Mode 1,2,3 (1 of 2)

No. | Step Name Description

1 Set operating mode Set the operating mode with GTCR.MD[3:0] bits of GTP32n channel.
2 Select count clock Select the count clock with GTCR.TPCS[3:0] bits of GPT32n channel.
3 Set cycle Set the cycle in GTPR, GTPBR and GTPDBR of GPT32n channel.

,1 Page 15 of 19
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10.11 Table 21.40 Example for Setting Complementary PWM Mode 4 (1 of 2)

<Current description> page 638

Table 21.40 Example for Setting Complementary PWM Mode 4 (1 of 2)

No. |Step Name Description

1 Set operating mode Set the operating mode (1111b) with GTCR.MD[3:0] of GTP32n channel.

2 Select count clock Select the count clock with GTCR.TPCS[3:0] bits of GPT32n channel.

3 Set cycle Set the cycle in GTPR of GPT32n channel.

4 Set GTIOCnm /GTIOCn+1m/ | Set the function of the GTIOCnm, GTIOCn+1m, and GTIOCn+2m pins with GTIOA[4:0] and
GTIOCn+2m pin function GTIOB[4:0] bits in the GTIOR register of the GPT32n, GPT32n+1, and GPT32n+2 channels.

5 Enable GTIOCnm / Set to enable the output from the GTIOCnm, GTIOCn+1m, and GTIOCn+2m pins with the OAE
GTIOCn+1m /GTIOCn+2m pin | and OBE bits in the GTIOR register of the GPT32n, GPT32n+1, and GPT32n+2 channels.
output

6 Set buffer operation Set buffer operation with the GTBER2.CP3DB bit of the GPT32n, GPT32n+1, and GPT32n+2

channels.

7 Set compare match value Set the output pin changing point during up-counting after count start in the GTCCRA register of

the GPT32n, GPT32n+1, and GPT32n+2 channels.

<Changed description>

Table 21.40 Example for Setting Complementary PWM Mode 4 (1 of 2)

No. | Step Name Description
1 Set operating mode Set the operating mode (1111b) with GTCR.MD[3:0] of GTP32n channel.
2 Select count clock Select the count clock with GTCR.TPCS[3:0] bits of GPT32n channel.
3 Set cycle Set the cycle in GTPR, GTPBR and GTPDBR of GPT32n channel.
4 Set GTIOCnm /GTIOCn+1m | Set the function of the GTIOCnm, GTIOCn+1m, and GTIOCn+2m pins with GTIOA[4:0]
JGTIOCNn+2m pin function and GTIOB[4:0] bits in the GTIOR register of the GPT32n, GPT32n+1, and GPT32n+2
channels.
5 Enable GTIOCnm | Set to enable the output from the GTIOCnm, GTIOCn+1m, and GTIOCn+2m pins with
JGTIOCh+1m /GTIOCNn+2m the OAE and OBE bits in the GTIOR register of the GPT32n, GPT32n+1, and GPT32n+2
channels.
pin output
6 Set buffer operation Set buffer operation with the GTBER2.CP3DB bit of the GPT32n, GPT32n+1, and
GPT32n+2 channels.
7 Set compare match value Set the output pin changing point during up-counting after count start in the GTCCRA

register of the GPT32n, GPT32n+1, and GPT32n+2 channels.

10.12 21.10 Usage Notes

<Current description>

(There is no description in 21.10 Usage Notes.)

<Changed description>

21.10.12. Setting Range of the GTPBR and GTPDBR register in complementary PWM mode (GPT32n (n = 4~9))

In complementary PWM modes 1, 3, and 4, if GTPR buffer transfer occurs at the end of the crest section, set the GTPBR and

GTPDBR value to the restricted range(GTPBR2GTPR-GTDVU, GTPDBR=GTPR-GTDVU) so that the GTPR value after the

buffer transfer is not less than the GTCNT counter value of the master channel at the end of the crest section. When GTPR

buffer transfer occurs at the end of the trough section or clearing counter, there is no restriction on the setting range of GTPBR

and GTPDBR.
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11. The changes to the RA6T3 microcontroller group are as follows.
11.1 20.2.12 GTCR : General PWM Timer Control Register
<Current description> page 484

MD[2:0] bits (Mode Select)

The MD[2:0] bits select the GPT operating mode.

Ounly the MD[2] bit 1s valid at input capture. Counting in saw-wave mode 1s performed with the MD[2] bit set to 0. and
counting in triangle-wave mode 15 performed with the MD[2] bt set to 1.

The MD[2:0] bits must be set while the GTCNT operation is stopped.

During the event count operation (when at least one bit among the bits for the GTUPSR and GTDNSR registers is set to 1),
setting of the MD[2:0] bits are ignored, where counting in saw-wave or triangle-wave modes is not performed. Instead. up-
counting or down-counting by a source set by the GTUPSE. and GTDNSR registers is performed.

<Changed description>

MD[2:0] bits (Mode Select)

The MDJ2:0] bits select the GPT operating mode.

Only the MD[2] bit is valid at input capture. Counting in saw-wave mode is performed with the MD[2] bit set to 0, and counting
in triangle-wave mode is performed with the MD[2] bit set to 1.

The MDJ[2:0] bits must be set while the GTCNT operation is stopped.

During the event count operation (when at least one bit among the bits for the GTUPSR and GTDNSR registers is set to 1),

initial value (000b).

12. The changes to the RA8D1 microcontroller group are as follows.
12.1 21.2.12 GTCR : General PWM Timer Control Register
<Current description> page 716

MD[2:0] bits (Mode Select)
The MD[2:0] bits select the GPT operating mode.

Only the MD[2] bat 1s valid at mnput capture. Counting in saw-wave mode 1s performed with 0 for the MD[2] bat, and
counting in tnangle-wave mode 1s performed with 1 for the MD[2] bit. The MD bits must be set while the GTCNT operation
15 stopped. During the event count operation (when at least one bit among the bits for the GTUPSE. and GTDNSE registers
15 set to 1), setting of the MD bits are ignored, where counting in saw-wave of triangle-wave modes 15 not performed.
Instead. up-counting or down-counting by a source set by the GTUPSRE. and GTDNSR registers 1s performed.

<Changed description>

MD[2:0] bits (Mode Select)

The MD[2:0] bits select the GPT operating mode.

Only the MD[2] bit is valid at input capture. Counting in saw-wave mode is performed with 0 for the MD[2] bit, and counting in
triangle-wave mode is performed with 1 for the MD[2] bit. The MD bits must be set while the GTCNT operation is stopped.

During the event count operation (when at least one bit among the bits for the GTUPSR and GTDNSR registers is set to 1),

(000D).
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13. The changes to the RA8E1 microcontroller group are as follows.
13.1 21.2.12 GTCR : General PWM Timer Control Register
<Current description> page 571
MD[2:0] bits (Mode Select)
The WMD[2:0] bits select the GPT operating mode.
Only the MD[2] bit 15 valid at input capture. Counting in saw-wave mode 15 performed with 0 for the MD[2] bit, and
cnuuti.nb in triangle-wave mode 1s performed with 1 for the MD[2] bit. The MD bits must be set while the GTCNT operation
1s stopped. During the event count operation (when at least one bit among the bits for the GTUPSR and GTDNSE registers
1s set to 1), setting of the MD bits are ignored, where counting in saw-wave or triangle-wave modes 15 not performed.
Instead. up-counting or down-counting by a source set by the GTUPSR and GTDNSER registers 1s performed.
<Changed description>
MD[2:0] bits (Mode Select)
The MDJ2:0] bits select the GPT operating mode.
Only the MDJ[2] bit is valid at input capture. Counting in saw-wave mode is performed with O for the MD[2] bit, and counting in

triangle-wave mode is performed with 1 for the MD[2] bit. The MD bits must be set while the GTCNT operation is stopped.

During the event count operation (when at least one bit among the bits for the GTUPSR and GTDNSR registers is set to 1),

(000b).

14. The changes to the RA8M1 microcontroller group are as follows.
14.1 21.2.12 GTCR : General PWM Timer Control Register
<Current description> page 688

MD[2:0] bits (Mode Select)

The MD[2:0] bits select the GPT operating mode.

Omnly the MD[2] bit 1s valid at input capture. Counting in saw-wave mode 1s performed with 0 for the MD[2] bit, and
counting in triangle-wave mode 1s performed with 1 for the MD[2] bat. The MD bats must be set while the GTCNT operation
1s stopped Durig the event count operation (when at least one bit among the bats for the GTUPSR and GTDNSR registers
1s set to 1), setting of the MD bits are ignored. where counting 1n saw-wave or triangle-wave modes 15 not performed.
Instead. up-counting or down-counting by a source set by the GTUPSE. and GTDNSR registers 1s performed.

<Changed description>
MD[2:0] bits (Mode Select)
The MD[2:0] bits select the GPT operating mode.

Only the MD[2] bit is valid at input capture. Counting in saw-wave mode is performed with 0 for the MD[2] bit, and counting in

triangle-wave mode is performed with 1 for the MD[2] bit. The MD bits must be set while the GTCNT operation is stopped.

During the event count operation (when at least one bit among the bits for the GTUPSR and GTDNSR registers is set to 1),

(000D).
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15. The changes to the RA8T1 microcontroller group are as follows.
15.1 20.2.12 GTCR : General PWM Timer Control Register
<Current description> page 649

MD[2:0] bits (Mode Select)

The MD[2:0] bats select the GPT operating mode.

Only the MD[2] bit 1s valid at input capture. Counting in saw-wave mode 1s performed with 0 for the MD[2] bit, and
counting in triangle-wave mode 1s performed with 1 for the MD[2] bit. The MD bits must be set while the GTCNT operation
1s stopped Durig the event count operation (when at least one bit among the bits for the GTUPSE and GTDNSR registers
15 set to 1). setting of the MD bats are 1gnored. where counting i saw-wave or inangle-wave modes 1s not performed.
Instead. up-counting or down-counting by a source set by the GTUPSR and GTDNSE registers 1s performed.

<Changed description>

MD[2:0] bits (Mode Select)

The MDJ2:0] bits select the GPT operating mode.

Only the MDJ[2] bit is valid at input capture. Counting in saw-wave mode is performed with O for the MD[2] bit, and counting in

triangle-wave mode is performed with 1 for the MD[2] bit. The MD bits must be set while the GTCNT operation is stopped.

During the event count operation (when at least one bit among the bits for the GTUPSR and GTDNSR registers is set to 1),

(000b).

16. The changes to the RA8E2 microcontroller group are as follows.

16.1 21.2.12 GTCR : General PWM Timer Control Register

<Current description> page 659
MD[2:0] bits (Mode Select)

The MD[2:0] bats select the GPT operating mode.

Only the MD[2] bit 15 valid at input capture. Counting in saw-wave mode is performed with 0 for the MD[2] bit, and
counting in triangle-wave mode 1s performed with 1 for the MD[2] bit. The MD bits must be set while the GTCNT operation
15 stopped During the event count operation (when at least one bit among the bits for the GTUPSR and GTDNSR registers
1s set to 1), setting of the MD bits are ignored, where counting 11 saw-wave of triangle-wave modes is not performed.
Instead. up-counting or down-counting by a source set by the GTUPSR and GTDNSR registers 1s performed.

<Changed description>

MD[2:0] bits (Mode Select)

The MD[2:0] bits select the GPT operating mode.

Only the MD[2] bit is valid at input capture. Counting in saw-wave mode is performed with 0 for the MD[2] bit, and counting in

triangle-wave mode is performed with 1 for the MD[2] bit. The MD bits must be set while the GTCNT operation is stopped.

During the event count operation (when at least one bit among the bits for the GTUPSR and GTDNSR registers is set to 1),

(000D).

- That's all -
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