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RENESAS TECHNICAL UPDATE TN-RL*-A0109A/E Date: Jan. 19, 2023

1. 7.3.4 Real-time clock control register 1 (RTCC1) (p.284)

Incorrect corect Fi 7-5.F f Real-time Clock | Regi 1 (RTCCH1) (2/2
Figure 7-5. Format of Real-time Clock Control Register 1 (RTCC1) (2/2) igure 7-5. Format of Real-time Clock Control Register 1 ( ) (2/2)
RIFG Constant-period interrupt status flag RIFG Constant-period interrupt status flag
0 Constant-period interrupt is not generated. 0 Constant-period interrupt is not generated.
1 Constant-period interrupt is generated. 1 Constant-period interrupt is generated.

This flag indicates the status of generation of the constant-period interrupt. When the constant-period interrupt is
generated, it is set to “1”.
This flag is cleared when “0” is written to it. Writing “1” to it is invalid.

RWST Wait status flag of real-time clock
0 Counter is operating.
1 Mode to read or write counter value

This status flag indicates whether the setting of the RWAIT bit is valid.
Before reading or writing the counter value, confirm that the value of this flag is 1.

RWAIT Wait control of real-time clock
0 Sets counter operation.
1 Stops SEC to YEAR counters. Mode to read or write counter value

This bit controls the operation of the counter.

Be sure to write “1” to it to read or write the counter value.

As the counter (16-bit) is continuing to run, complete reading or writing within one second and turn back to 0.
When RWAIT = 1, it takes up to 1 clock (frrc) until the counter value can be read or written (RWST = 1).Notes 1,2
When the counter (16-bit) overflowed while RWAIT = 1, it keeps the event of overflow until RWAIT = 0, then counts
up.

However, when it wrote a value to second count register, it will not keep the overflow event.

(c) 2023 Renesas Electronics Corporation. All rights reserved.
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This flag indicates the status of generation of the constant-period interrupt. When the constant-period interrupt is
generated, it is set to “1”.
This flag is cleared when “0” is written to it. Writing “1” to it is invalid.

RWST Wait status flag of real-time clock
0 Counter is operating.
1 Mode to read or write counter value

This status flag indicates whether the setting of the RWAIT bit is valid.
Before reading or writing the counter value, confirm that the value of this flag is 1.

RWAIT Wait control of real-time clock
0 Sets counter operation.
1 Stops SEC to YEAR counters. Mode to read or write counter value

This bit controls the operation of the counter.

Be sure to write “1” to it to read or write the counter value.

As the counter (16-bit) is continuing to run, complete reading or writing within one second and turn back to 0.
When reading or writing to the counter is required while generation of the alarm interrupt is enabled, first set the
CT2 to CTO bits to 010B (generating the constant-period interrupt once per 1 second).

Then, complete the processing from setting the RWAIT bit to 1 to setting it to 0 before generation of the next
constant-period interrupt.

When RWAIT = 1, it takes up to 1 clock (frrc) until the counter value can be read or written (RWST = 1).Notes 1.2
When the counter (16-bit) overflowed while RWAIT = 1, it keeps the event of overflow until RWAIT = 0, then counts
up.

However, when it wrote a value to second count register, it will not keep the overflow event.
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2. Figure 7-21. Procedure for Reading Real-time Clock (p.296)

Incorrect:
Note Be sure to confirm that RWST = 0 before setting STOP mode.

Caution Complete the series of process of setting the RWAIT bit to 1 to clearing the RWAIT bit to 0 within 1

second.

Remark The second count register (SEC), minute count register (MIN), hour count register (HOUR), week count
register (WEEK), day count register (DAY), month count register (MONTH), and year count register (YEAR)
may be read in any sequence.

All the registers do not have to read and only some registers may be read.

3. Figure 7-22. Procedure for Writing Real-time Clock (p.297)

Incorrect:

Note Be sure to confirm that RWST = 0 before setting STOP mode.

Cautions 1. Complete the series of operations of setting the RWAIT bit to 1 to clearing the RWAIT bit to 0
within 1 second.

2. When changing the values of the SEC, MIN, HOUR, WEEK, DAY, MONTH, and YEAR register
while the counter operates (RTCE = 1), rewrite the values of the MIN register after disabling
interrupt servicing INTRTC by using the interrupt mask flag register. Furthermore, clear the
WAFG, RIFG and RTCIF flags after rewriting the MIN register.

Remark The second count register (SEC), minute count register (MIN), hour count register (HOUR), week count
register (WEEK), day count register (DAY), month count register (MONTH), and year count register (YEAR)
may be written in any sequence.

All the registers do not have to be set and only some registers may be written.

(c) 2023 Renesas Electronics Corporation. All rights reserved.
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Correct:
Note Be sure to confirm that RWST = 0 before setting STOP mode.

Caution Complete the series of process of setting the RWAIT bit to 1 to clearing the RWAIT bit to 0 within 1
second. When reading to the counter is required while generation of the alarm interrupt is enabled,
first set the CT2 to CTO bits to 010B (generating the constant-period interrupt once per 1 second).
Then, complete the processing from setting the RWAIT bit to 1 to setting it to 0 before generation of

the next constant-period interrupt.

Remark The second count register (SEC), minute count register (MIN), hour count register (HOUR), week count
register (WEEK), day count register (DAY), month count register (MONTH), and year count register (YEAR)
may be read in any sequence.

All the registers do not have to read and only some registers may be read.

Correct:

Note Be sure to confirm that RWST = 0 before setting STOP mode.

Cautions 1. Complete the series of operations of setting the RWAIT bit to 1 to clearing the RWAIT bit to 0
within 1 second. When writing to the counter is required while generation of the alarm interrupt is
enabled, first set the CT2 to CTO bits to 010B (generating the constant-period interrupt once per 1
second). Then, complete the processing from setting the RWAIT bit to 1 to setting it to 0 before
generation of the next constant-period interrupt.

2. When changing the values of the SEC, MIN, HOUR, WEEK, DAY, MONTH, and YEAR register
while the counter operates (RTCE = 1), rewrite the values of the MIN register after disabling
interrupt servicing INTRTC by using the interrupt mask flag register. Furthermore, clear the
WAFG, RIFG and RTCIF flags after rewriting the MIN register.

Remark The second count register (SEC), minute count register (MIN), hour count register (HOUR), week count
register (WEEK), day count register (DAY, month count register (MONTH), and year count register (YEAR)
may be written in any sequence.

All the registers do not have to be set and only some registers may be written.
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4. 30.3.2 Supply current characteristics (p.858 to p.861)

Incorrect:
30.3.2 Supply current characteristics

(TA=-40to +85°C,1.6 V<EVbp =Vbp < 5.5V, Vss = EVss =0 V) (113)
Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply Ioo1 Operating | HS (high- fin = 24 MHzNote 3 Basic Voo =5.0V 15 mA
current mode speed main) operation [\/oo =30V 15 mA
Note 1 modeNetes - :

Normal |Vop=5.0V 33 5.0 mA
operation |/, =30V 33 | 50 | mA
fsus = 32.768 kHz"*** | Normal | Square wave input 4.1 7.7 LA
Ta=+85°C operation [ Resonator connection 42 7.8 LA

Notes 1. Total current flowing into Vbp and EVbp, including the input leakage current flowing when the level of the input

pin is fixed to Vbp, EVop or Vss, EVss.

2. When high-speed on-chip oscillator and subsystem clock are stopped.

3. When high-speed system clock and subsystem clock are stopped.

4. When high-speed on-chip oscillator and high-speed system clock are stopped. When AMPHS1 = 1 (Ultra-low
power consumption oscillation). However, not including the current flowing into the RTC, 12-bit interval .
timer, watchdog timer, and L.CD_controller/driver,

Relationship between operation voltage width, operation frequency of CPU and operation mode is as below.

o

HS (high-speed main) mode: 2.7 V < Vbbb £ 5.5 V@1 MHz to 24 MHz
24V <Vop<55V@1 MHz to 16 MHz

LS (low-speed main) mode: 1.8V <Vbp<55V@1 MHz to 8 MHz

LV (low-voltage main) mode: 1.6 V < Vop < 5.5 V@1 MHz to 4 MHz

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock
frequency)
2.fii:  High-speed on-chip oscillator clock frequency
3. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)

4, Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C

(c) 2023 Renesas Electronics Corporation. All rights reserved.
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Correct:
30.3.2 Supply current characteristics

(TA=-40to +85°C,1.6 V<EVbob=Vbp < 5.5V, Vss=EVss =0 V) (1/3)
Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply loo1 Operating | HS (high- fin = 24 MHzNote 3 Basic Voo =5.0V 15 mA
current mode speed main) operation [y, =30V 15 mA
Note 1 modeNetes : .

Normal | Voo=5.0V 33 5.0 mA
operation | yv/pp =30V 33 | 50 | mA
fsus = 32.768 kHz"** | Normal | Square wave input 4.1 7.7 LA
Ta=+85°C operation [ Resonator connection 42 7.8 LA

Notes 1. Total current flowing into Vop and EVop, including the input leakage current flowing when the level of the input
pin is fixed to vop, EVbp or Vss, EVss. The following points apply in the HS (high-speed main), LS (low-speed
main), and LV (low-voltage main) modes.

* The currents in the “TYP.” column do not include the operating currents of the peripheral modules.

* The currents in the “MAX.” column include the operating currents of the peripheral modules, except for
those flowing into the A/D converter, LVD circuit, 1/0 port, and on-chip pull-up/pull-down resistors, and
those flowing while the data flash memory is being rewritten.

In the subsystem clock operation, the currents in both the “TYP.” and “MAX.” columns do not include the

operating currents of the peripheral modules. However, in HALT mode, including the current flowing into the

RTC.

2. When high-speed on-chip oscillator and subsystem clock are stopped.
3. When high-speed system clock and subsystem clock are stopped.
4. When high-speed on-chip oscillator and high-speed system clock are stopped. When AMPHS1 = 1 (Ultra-low
power consumption oscillation).
5. Relationship between operation voltage width, operation frequency of CPU and operation mode is as below.
HS (high-speed main) mode: 2.7 V < Vop < 5.5 V@1 MHz to 24 MHz
24V <Vop<55V@1 MHz to 16 MHz
LS (low-speed main) mode: 1.8V <Vbop<55V@1 MHz to 8 MHz
LV (low-voltage main) mode: 1.6 V < Vop £ 5.5 V@1 MHz to 4 MHz

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock
frequency)
2. fiH:  High-speed on-chip oscillator clock frequency
3. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)

4. Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C
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RENESAS TECHNICAL UPDATE TN-RL*-A0109A/E

(TA=-40 to +85°C, 1.6 V<EVbp=Vpp< 5.5V, Vss=EVss=0V) (2/3)
Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply ooz - | HALT HS (high- | fi= 24 MHZNote4 Voo =5.0V 044 | 128 | mA
current Nete ! mode speed main) Voo = 3.0V 0.44 108 A
mode NateX
fin = 16 MHz Note4 Voo =5.0V 0.40 1.00 mA
Voo =3.0V 0.40 1.00 mA
LS (low- fin = 8 MHz Note 4 Voo =3.0V 260 530 LA
speed main) Voo =2.0V 260 | 530 | A
mode NeteZ
LV (low- fin = 4 MHz Note 4 Voo =3.0V 420 640 LA
voltage Voo =2.0V 420 | 640 | A
main) mode
Note
HS (high- fux = 20 MHzNete 3, Square wave input 0.28 1.00 mA
speedmain) | v/, =50V Resonator connection 045 117 mA
modeNateX
fux = 20 MHzNte 3, Square wave input 0.28 1.00 mA
Voo =3.0V Resonator connection 0.45 117 mA
fux = 10 MHzNote 3, Square wave input 0.19 0.60 mA
Voo =5.0V Resonator connection 0.26 0.67 mA
fux = 10 MHZNote 3, Square wave input 0.19 0.60 mA
Voo =3.0V Resonator connection 0.26 0.67 mA
LS (low- fux = 8 MHzNote3, Square wave input 95 330 LA
speedmain) | v = 3,0V Resonator connection 145 380 LA
mode NateZ
fux = 8 MHzNote3, Square wave input 95 330 LA
Voo =2.0V Resonator connection 145 380 HA
Iops’ STOP Ta=-40°C 0.17 0.50 LA
mode 88 " " o5eC 023 | 050 | A
Ta=+50°C 0.32 1.10 LA
Ta=+70°C 0.43 1.90 LA
Ta=+85°C 0.71 3.30 LA

Notes 1. Total current flowing into Vbp and EVbp, including the input leakage current flowing when the level of the input

pin is fixed to Vop, EVbp or Vss, EVss.

2. During HALT instruction execution by flash memory.

3. When high-speed on-chip oscillator and subsystem clock are stopped.

4. When high-speed system clock and subsystem clock are stopped.

5. When high-speed on-chip oscillator and high-speed system clock are stopped. When RTCLPC = 1 and
setting ultra-low current consumption (AMPHS1 = 1). The current flowing into the RTC is included.

(c) 2023 Renesas Electronics Corporation. All rights reserved.
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(TA=-40to +85°C,1.6 V<EVbp =Vpp < 5.5V, Vss=EVss=0V) (2/3)
Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply ooz - | HALT HS (high- | fin = 24 MHzNote4 Voo = 5.0V 044 | 128 | mA
currentete mode | speedmain) Voo =3.0V 044 | 128 | mA
mode Note6
fin =16 MHz Note 4 Voo =5.0V 0.40 1.00 mA
Voo =3.0V 0.40 1.00 mA
LS (low- fin= 8 MHz Note 4 Voo =3.0V 260 530 LA
speed main) Voo =2.0V 260 | 530 | uA
mode Note6
LV (low- fin = 4 MHz Note 4 Voo =3.0V 420 640 LA
voltage Voo =2.0V 420 | 640 | 4A
main) mode
Note 6
HS (high- fux = 20 MHzNete 3, Square wave input 0.28 1.00 mA
speedmain) | v/ =50V Resonator connection 045 | 117 | mA
mode Note6
fux = 20 MHzNete 3, Square wave input 0.28 1.00 mA
Voo =3.0V Resonator connection 0.45 1.17 mA
fux = 10 MHzNete 3, Square wave input 0.19 0.60 mA
Voo =5.0V Resonator connection 0.26 0.67 mA
fux = 10 MHzNete 3, Square wave input 0.19 0.60 mA
Voo =3.0V Resonator connection 0.26 0.67 mA
LS (low- fux = 8 MHzNote 3, Square wave input 95 330 LA
speedmain) | /o =30v/ Resonator connection 145 380 LA
modeNote&
fux = 8 MHzNote 3, Square wave input 95 330 LA
Voo =2.0V Resonator connection 145 380 HA
loos STOP Ta=-40°C 0.17 0.50
mode Nt [ 25eC 023 | 050
Ta=+50°C 0.32 1.10
Ta=+70°C 0.43 1.90
Ta=+85°C 0.71 3.30 LA

Notes 1. Total current flowing into Vbp and EVop, including the input leakage current flowing when the level of the input

pin is fixed to Vbp, EVoD or Vss, EVss. The following points apply in the HS (high-speed main), LS (low-speed

main), and LV (low-voltage main) modes.

* The currents in the “TYP.” column do not include the operating currents of the peripheral modules.

* The currents in the “MAX.” column include the operating currents of the peripheral modules, except for
those flowing into the A/D converter, LVD circuit, 1/0 port, and on-chip pull-up/pull-down resistors, and
those flowing while the data flash memory is being rewritten.

In the subsystem clock operation, the currents in both the “TYP.” and “MAX.” columns do not include the

operating currents of the peripheral modules. However, in HALT mode, including the current flowing into the

RTC.

In the STOP mode, the currents in both the “TYP.” and “MAX.” columns do not include the operating currents

of the peripheral modules.

2. During HALT instruction execution by flash memory.

3. When high-speed on-chip oscillator and subsystem clock are stopped.
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7. Relationship between operation voltage width, operation frequency of CPU and operation mode is as below.
HS (high-speed main) mode: 2.7 V < Vbp £ 5.5 V@1 MHz to 24 MHz
24V <Vop<55V@1 MHz to 16 MHz
LS (low-speed main) mode: 1.8V <Vbp<5.5V@1 MHz to 8 MHz
LV (low-voltage main) mode: 1.6 V < Vop < 5.5 V@1 MHz to 4 MHz

8. Regarding the value for current to operate the subsystem clock in STOP mode, refer to that in HALT mode.

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock
frequency)
2.fii:  High-speed on-chip oscillator clock frequency
3. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)

4. Except subsystem clock operation and STOP mode, temperature condition of the TYP. value is Ta = 25°C

(c) 2023 Renesas Electronics Corporation. All rights reserved.

RENESAS

Date: Jan. 19, 2023

4. When high-speed system clock and subsystem clock are stopped.
5. When high-speed on-chip oscillator and high-speed system clock are stopped. When RTCLPC = 1 and
setting ultra-low current consumption (AMPHS1 = 1).
6. Relationship between operation voltage width, operation frequency of CPU and operation mode is as below.
HS (high-speed main) mode: 2.7 V < Vop < 5.5 V@1 MHz to 24 MHz
24V <Vop<55V@1 MHz to 16 MHz
LS (low-speed main) mode: 1.8V <Vbop<55V@1 MHz to 8 MHz
LV (low-voltage main) mode: 1.6 V < Vop £ 5.5 V@1 MHz to 4 MHz

7. Regarding the value for current to operate the subsystem clock in STOP mode, refer to that in HALT mode.

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock
frequency)
2. fiH:  High-speed on-chip oscillator clock frequency
3. fsuB: Subsystem clock frequency (XT1 clock oscillation frequency)

4. Except subsystem clock operation and STOP mode, temperature condition of the TYP. value is Ta = 25°C
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5. 31.3.2 Supply current characteristics (p.916 to p.919)

Incorrect:
31.3.2 Supply current characteristics

(Ta=-40 to +105°C, 2.4 V<EVbD=VDD< 5.5V, Vss =EVss =0 V) (1/3)
Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply Ioo1 Operating | HS (high- | fin =24 MHzNe**2 | Basic Voo =5.0V 15 mA
current mode speed main) operation [v/,0 =30V 15 mA
Note 1 mode Nete s - -

Normal | Voo =5.0V 33 53 mA

opertion | v/, = 3,0V 33 | 53 | mA
fsus = 32.768 kHz Normal | Squarewaveinput 41 77 LA
Note 4 Operalion | Resonator connection 4.2 7.8 LA
Ta=+85°C
fsus = 32.768 kHz Normal | Squarewave input 6.4 19.7 LA
Note 4 operaion | Resonator connection 65 | 198 | A
Ta=+105°C

Notes 1. Total current flowing into Vbp and EVop, including the input leakage current flowing when the level of the input

pin is fixed to Vop, EVbp or Vss, EVss.

2. When high-speed on-chip oscillator and subsystem clock are stopped.

3. When high-speed system clock and subsystem clock are stopped.

4. When high-speed on-chip oscillator and high-speed system clock are stopped. When AMPHS1 = 1 (Ultra-low
power consumption oscillation). incl n ing i -hit i

) hdog i {LCD llet/dri

Relationship between operation voltage width, operation frequency of CPU and operation mode is as below.

o

HS (high-speed main) mode: 2.7V <Vbb <5.5V @1 MHz to 24 MHz
24V<Vop<55V @1 MHz to 16 MHz

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock
frequency)
2.fii:  High-speed on-chip oscillator clock frequency
3. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)

4. Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C

(c) 2023 Renesas Electronics Corporation. All rights reserved.
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Correct:
31.3.2 Supply current characteristics

(TAa=-40 to +105°C, 2.4 V<EVpp=VpD< 5.5V, Vss = EVss =0 V) (1/3)
Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply Ioo1 Operating | HS (high- fin= 24 MHzNt¢® | Basic | Vop=5.0V 15 mA
current mode speed main) operation |y =30V 15 mA
Note 1 mode Note 5 . =

Normal | Voo =5.0V 33 53 mA

operdlion | v/p, = 3.0V 33 | 53 [ mA
fsus = 32.768 kHz Normal | Squarewave input 4.1 77 LA
Note 4 operalion | Resonator connection 42 7.8 LA
Ta=+85°C
fsus = 32.768 kHz Normal | Squarewave input 6.4 19.7 LA
Noted operalion |- Resonator connection 6.5 19.8 LA
Ta=+105°C

Notes 1. Total current flowing into Vop and EVop, including the input leakage current flowing when the level of the input
pin is fixed to Vop, EVop or Vss, EVss. The following points apply in the HS (high-speed main) mode.

* The currents in the “TYP.” column do not include the operating currents of the peripheral modules.

« The currents in the “MAX.” column include the operating currents of the peripheral modules, except for
those flowing into the A/D converter, LVD circuit, 1/0 port, and on-chip pull-up/pull-down resistors, and
those flowing while the data flash memory is being rewritten.

In the subsystem clock operation, the currents in both the “TYP.” and “MAX.” columns do not include the

operating currents of the peripheral modules. However, in HALT mode, including the current flowing into the

RTC.

2. When high-speed on-chip oscillator and subsystem clock are stopped.
3. When high-speed system clock and subsystem clock are stopped.
4. When high-speed on-chip oscillator and high-speed system clock are stopped. When AMPHS1 = 1 (Ultra-low
power consumption oscillation).
5. Relationship between operation voltage width, operation frequency of CPU and operation mode is as below.
HS (high-speed main) mode: 2.7V < Vbp < 5.5V @1 MHz to 24 MHz
24V <Vop<55V @1 MHzto 16 MHz

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock
frequency)
2. fiH:  High-speed on-chip oscillator clock frequency
3. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)

4. Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C
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(TA=-40 to +105°C, 2.4 V<EVpp =VbD < 5.5V, Vss =EVss =0 V) (2/3)
Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply Iobz HALT HS (highj fin = 24 MHz Note 4 Voo =5.0V 0.44 23 mA
ourrent Moz | mode ,Snpsz: ol Voo=3.0V 044 | 23 | mA
fin = 16 MHz Note 4 Voo =5.0V 0.40 17 mA

Vob=3.0V 0.40 1.7 mA

HS (high- | fux = 20 MHzNet3, Square wave input 0.28 19 mA

speed main)

modedsaz | Voo=5.0V Resonator connection 0.45 2.0 mA

fux = 20 MHzNte 3, Square wave input 0.28 19 mA

Voo =3.0V Resonator connection 0.45 20 mA

fux = 10 MHzNote 3, Square wave input 0.19 1.02 mA

Vob=5.0V Resonator connection 0.26 1.10 mA

fux = 10 MHzNote 3, Square wave input 0.19 1.02 mA

Voo =3.0V Resonator connection 0.26 1.10 mA

Ioos STOP Ta=-40°C 0.17 0.50 HA

modete | 1. 4 o5ec 023 | 050 | A

Ta=+50°C 0.32 1.10 LA

Ta=+70°C 0.43 1.90 LA

Ta=+85°C 0.71 3.30 LA

Ta=+105°C 2.90 15.30 HA

Notes 1. Total current flowing into Vop and EVbp, including the input leakage current flowing when the level of the input

pin is fixed to Vop, EVDp or Vss, EVss. The values below the MAX. column include the peripheral .

ent, Ho

. During HALT instruction execution by flash memory.

. When high-speed on-chip oscillator and subsystem clock are stopped.

2
3
4. When high-speed system clock and subsystem clock are stopped.
5

. When high-speed on-chip oscillator and high-speed system clock are stopped. When RTCLPC = 1 and

1. Relationship between operation voltage width, operation frequency of CPU and operation mode is as below.

HS (high-speed main) mode: 2.7V <Vbop £ 5.5V @1 MHz to 24 MHz
24V <Vop<55V @1 MHzto 16 MHz

8. Regarding the value for current operate the subsystem clock in STOP mode, refer to that in HALT mode.
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(TA=-40 to +105°C, 2.4 V<EVpp=VDD< 5.5V, Vss =EVss=0V) (2/3)
Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply ooz HALT HS (high- | i = 24 MHzNete4 Voo =5.0V 0.44 23 mA
curent | %2 | mode ;’fﬁ‘e’ = Voo =3.0V 044 | 23 | mA
o fin =16 MHz Note4 Voo =5.0V 0.40 1.7 mA

Voo =3.0V 0.40 1.7 mA
HS (high- | fyx = 20 MHzNete?, Square wave input 0.28 1.9 mA
speed main)
mode Note 6 Voo =5.0V Resonator connection 0.45 20 mA
fux = 20 MHzNete 3, Square wave input 0.28 19 mA
Voo =3.0V Resonator connection 0.45 20 mA
fux = 10 MHzNete 3, Square wave input 0.19 1.02 mA
Voo =5.0V Resonator connection 0.26 1.10 mA
fux = 10 MHzNote 3, Square wave input 0.19 1.02 mA
Voo =3.0V Resonator connection 0.26 1.10 mA
Iop3 STOP Ta=-40°C 0.17 0.50 LA
modee®e ™ | 1, - o5ec 023 | 050 | A
Ta=+50°C 0.32 1.10 LA
Ta=+70°C 0.43 1.90 LA
Ta=+85°C 0.71 3.30 LA
Ta=+105°C 290 15.30 LA

Notes 1. Total current flowing into Vop and EVDD, including the input leakage current flowing when the level of the

input pin is fixed to Vbp, EVop or Vss, EVss. The following points apply in the HS (high-speed main) mode.

* The currents in the “TYP.” column do not include the operating currents of the peripheral modules.

* The currents in the “MAX.” column include the operating currents of the peripheral modules, except for

those flowing into the A/D converter, LVD circuit, 1/0 port, and on-chip pull-up/pull-down resistors, and

those flowing while the data flash memory is being rewritten.

In the subsystem clock operation, the currents in both the “TYP.” and “MAX.” columns do not include the

operating currents of the peripheral modules. However, in HALT mode, including the current flowing into the

RTC.

In the STOP mode, the currents in both the “TYP.” and “MAX.” columns do not include the operating currents

of the peripheral modules.

2. During HALT instruction execution by flash memory.

3. When high-speed on-chip oscillator and subsystem clock are stopped.

4. When high-speed system clock and subsystem clock are stopped.

5. When high-speed on-chip oscillator and high-speed system clock are stopped. When RTCLPC = 1 and

setting ultra-low current consumption (AMPHS1 = 1).

6. Relationship between operation voltage width, operation frequency of CPU and operation mode is as below.
HS (high-speed main) mode: 2.7V < Vbop < 5.5V @1 MHz to 24 MHz
24V<Vop<55V @1 MHzto 16 MHz
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Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock
frequency)
2.fii:  High-speed on-chip oscillator clock frequency
3. fsuB: Subsystem clock frequency (XT1 clock oscillation frequency)

4. Except subsystem clock operation and STOP mode, temperature condition of the TYP. value is Ta = 25°C
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7. Regarding the value for current operate the subsystem clock in STOP mode, refer to that in HALT mode.

Remarks 1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main system clock
frequency)
2. fiH:  High-speed on-chip oscillator clock frequency
3. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)

4. Except subsystem clock operation and STOP mode, temperature condition of the TYP. value is Ta = 25°C
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