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Correction for Incorrect Description Notice RL78/G13 Information
Title Descriptions in the User’s Manual: Hardware Rev. 3.51 Cat Technical Notification
Changed ategory
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: RL78/G13 User’s Manual: Hardware
Agp"gabt'e RL78/G13 Group 'Seferenc‘f[ Rev. 3.51
roduc All lots ocument | R01UH0146EJ0351 (Dec. 2022)

This document describes misstatements found in the RL78/G13 User’s Manual: Hardware Rev. 3.51 (RO1UH0146EJ0351).

Corrections

Applicable Item Applicable Contents
Page

7.3.4 Real-time clock control register 1 (RTCC1) Incorrect descriptions
Page 383 revised

Figure 7-21. Procedure for Reading Real-time Clock Incorrect descriptions
Page 395 revised

Figure 7-22. Procedure for Writing Real-time Clock Incorrect descriptions
Page 396 revised

29.3.2 Supply current characteristics Page 938 to Incorrect descriptions
Page 949 revised

30.3.2 Supply current characteristics Page 1007 to | Incorrect descriptions
Page 1014 revised

Document Improvement

The above corrections will be made for the next revision of the User’s Manual: Hardware.
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RENESAS TECHNICAL UPDATE TN-RL*-A0104A/E
Corrections in the User's Manual: Hardware

Date: Jan. 19, 2023

Corrections and Applicable ltems Pages in this
No. . document for
Document No. English RO1UH0146EJ0351 corrections

1 | 7.3.4 Real-time clock control register 1 (RTCC1) Page 383 Page 3

2 | Figure 7-21. Procedure for Reading Real-time Clock Page 395 Page 4

3 | Figure 7-22. Procedure for Writing Real-time Clock Page 396 Page 4

4 | 29.3.2 Supply current characteristics Page 938 to Page 949 Page 5 to Page 13

5 | 30.3.2 Supply current characteristics Page 1007 to Page 1014 Page 14 to Page 19
Incorrect; Bold with underline; Correct: Gray hatched

Revision History
RL78/G13 Correction for incorrect description notice

Document Number Issue Date

Description

TN-RL*-A0104A/E Jan. 19, 2023 First edition issued

Corrections No.1 to No.5 revised (this document)
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RENESAS TECHNICAL UPDATE TN-RL*-A0104A/E

7.3.4 Real-time clock control register 1 (RTCC1) (Page 383)

Incorrect:

Date: Jan. 19, 2023

Correct:

Figure 7-5. Format of Real-time Clock Control Register 1 (RTCC1) (2/2)

Figure 7-5. Format of Real-time Clock Control Register 1 (RTCC1) (2/2)
RIFG Constant-period interrupt status flag
0 Constant-period interrupt is not 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.

RIFG Constant-period interrupt status flag
0 Constant-period interrupt is not 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.

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 internal 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 one cycle of frrc until the counter value can be read or written (RWST =
1).Notes 1.2 \When the internal 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.

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

© 2023 Renesas Electronics Corporation. All rights reserved.
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This bit controls the operation of the counter.

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

As the internal 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 O before generation of the next
constant-period interrupt.

When RWAIT = 1, it takes up to one cycle of frrc until the counter value can be read or written (RWST =
1).Netes 1.2 \When the internal 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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RENESAS TECHNICAL UPDATE TN-RL*-A0104A/E
2. Figure 7-21. Procedure for Reading Real-time Clock (Page 395)

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 (Page 396)

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.
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Date: Jan. 19, 2023

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. 29.3.2 Supply current characteristics (Page 938 to Page 949)

Incorrect:
29.3.2

Supply current characteristics

(1) Flash ROM: 16 to 64 KB of 20- to 64-pin products
(TA=-40to +85° C, 1.6 V< EVppo< Vb £ 5.5V, Vss = EVsso = 0 V) (1/2)

Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply Ioo1 Operating | HS (high- | fin =32 MHzN***3 | Basic Voo = 5.0V 21 mA
currentNete ! mode speed main) operaon [y, "~ 3 0y 21 A

mode Nete 8
Normal | Voo =5.0V 46 7.0 mA
operation v/~ 30V 46 | 70 | mA
fsus = 32.768 kHz Normal | Squarewaveinput 46 77 HA
Note 4 operation | Resonator connection 47 7.8 7
Ta=+85°C

Notes 1.

Remarks

Total current flowing into Voo and EVopo, including the input leakage current flowing when the level of
the input pin is fixed to Voo, EVooo or Vss, EVsso. The values below the MAX. column include the

rin fl i
When high-speed on-chip oscillator and subsystem clock are stopped.
When high-speed system clock and subsystem clock are stopped.
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 i Lti l hdog timer.

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

as below.
HS (high-speed main) mode: 2.7 V < Voo £ 5.5 V@1 MHz to 32 MHz
24V <Voo<55V@1MHz to 16 MHz
LS (low-speed main) mode: 1.8V <Voo<5.5V@1 MHz to 8 MHz
LV (low-voltage main) mode: 1.6 V< Voo <5.5V@1 MHz to 4 MHz

1. fwx: High-speed system clock frequency (X1 clock oscillation frequency or external main
system clock frequency)

fi:  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

N
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Date

Correct:
29.3.2

»Jan. 19, 2023

Supply current characteristics

(1) Flash ROM: 16 to 64 KB of 20- to 64-pin products
(TAa=-40to +85° C, 1.6 V< EVppo < Vop < 5.5V, Vss = EVsso = 0 V) (1/2)

Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply Ioo1 Operating | HS (high- fin =32 MHzNte® | Basic Voo =5.0V 21 mA
current Nete 1 mode speed main) operation [y, =3 gy 21 mA

mode Note 5 . -
Normal | Voo =5.0V 46 7.0 mA
OPerioN | v/ = 3.0 v 46 | 70 | mA
fsus = 32.768 kHz Normal | Squarewaveinput 46 77 PA
Note 4 operation | Resonator connection 4.7 78 LA
Ta=+85°C
Notes 1. Total current flowing into Voo and EVooo, including the input leakage current flowing when the level of

Remarks

the input pin is fixed to Voo, EVooo or Vss, EVsso. 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.
When high-speed on-chip oscillator and subsystem clock are stopped.
When high-speed system clock and subsystem clock are stopped.
When high-speed on-chip oscillator and high-speed system clock are stopped. When AMPHS1 = 1
(Ultra-low power consumption oscillation).
Relationship between operation voltage width, operation frequency of CPU and operation mode is
as below.
HS (high-speed main) mode: 2.7 V < Voo < 5.5 V@1 MHz to 32 MHz
24V <V <55V@1 MHzto 16 MHz
LS (low-speed main) mode: 1.8V <Voo<5.5V@1 MHz to 8 MHz
LV (low-voltage main) mode: 1.6 V <Vop <5.5 V@1 MHz to 4 MHz

1. fwx: High-speed system clock frequency (X1 clock oscillation frequency or external main
system clock frequency)

2. fu: 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*-A0104A/E

(1) Flash ROM: 16 to 64 KB of 20- to 64-pin products
(TA=-40 to +85° C, 1.6 V< EVppo < Vbp £ 5.5V, Vss = EVsso = 0 V) (2/2)

Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply Ioo2 HALT HS ézighj fin = 32 MHzNete4 Voo =5.0V 054 | 163 mA
curent | "% | mode ) Voo = 3.0V 054 | 163 | ma
fin = 24 MHz Nete 4 Voo =5.0V 0.44 1.28 mA
Voo =3.0V 0.44 1.28 mA
fin =16 MHz Nete 4 Voo =5.0V 0.40 1.00 mA
Voo =3.0V 0.40 1.00 mA
LS (low- fi = 8 MHzNete Voo =3.0V 260 530 7y

speed main)
mode deteZ Voo =2.0V 260 530 A
LV (low- fin = 4 MHz Note 4 Voo =3.0V 420 640 uA

voltage main)

mode NeteZ Voo =2.0V 420 640 YA
HS (high- | fyx = 20 MHZNete3, Square wave input 0.28 1.00 mA

speed main)
modedaez | Voo=5.0V Resonator connection 0.45 1.17 mA
fux = 20 MHzNte 3, Square wave input 0.28 1.00 mA
Voo =3.0V Resonator connection 0.45 117 mA
fux = 10 MHzNte 3, Square wave input 0.19 0.60 mA
Voo =5.0V Resonator connection 0.26 0.67 mA
fux = 10 MHzNte 3, Square wave input 0.19 0.60 mA
Voo =3.0V Resonator connection 0.26 0.67 mA
LS (low-speed | fux = 8 MHzNete3, Square wave input 95 330 LA
main)mode | v, =30V Resonator connection 145 380 pA
o fux = 8 MHzNete3, Square wave input 95 330 LA
Voo =2.0V Resonator connection 145 380 pA
IDD:«W STOP Ta=-40°C 0.18 0.50 A
moded®sd | 1, - 4o5eC 023 | 050 | pA
Ta=+50°C 0.30 1.10 uA
Ta=+70°C 0.46 1.90 HA
Ta=+85°C 0.75 3.30 A

Notes 1. Total current flowing into Voo and EVopo, including the input leakage current flowing when the level of
the input pin is fixed to Voo, EVooo or Vss, EVsso. The values below the MAX. column include the .

During HALT instruction execution by flash memory.

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

© 2023 Renesas Electronics Corporation. All rights reserved.
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(1) Flash ROM: 16 to 64 KB of 20- to 64-pin products

(TA=-40to +85° C, 1.6 V<EVDDo< VoD £ 5.5V, Vss = EVsso = 0 V) (2/2)

Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply Iop2 HALT HS (high- | iy = 32 MHZ Nete s Voo =5.0V 054 | 163 mA
ourrent | 2| mode ol Voo = 3.0V 054 | 163 | mA
fin = 24 MHz Nete4 Voo =5.0V 0.44 1.28 mA
Voo =3.0V 0.44 1.28 mA
fin = 16 MHz Nete4 Voo =5.0V 0.40 1.00 mA
Voo =3.0V 0.40 1.00 mA
LS (low- fin = 8 MHzMte4 Voo =3.0V 260 | 530 pA

speed main)
mode Notes Voo =2.0V 260 530 HA
LV (low- fin = 4 MHz Note 4 Voo =3.0V 420 640 pA

voltage main)

mode Notes Voo =2.0V 420 640 LA
HS (high- | fyx = 20 MHzZNet3, Square wave input 0.28 1.00 mA

speed main)
mode Notes Voo =5.0V Resonator connection 0.45 117 mA
fux = 20 MHzZNete 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 MHzZNete 3, Square wave input 0.19 0.60 mA
Voo =3.0V Resonator connection 0.26 0.67 mA
LS (low-speed | fux = 8 MHzNete3, Square wave input 95 330 LA
L"f‘is") mode | vpp=3.0V Resonator connection 145 | 380 pA
. fux = 8 MHZNote 3, Square wave input 95 330 LA
Voo =2.0V Resonator connection 145 380 HA
loos STOP Ta=-40°C 0.18 0.50 HA
modetee? | 1, - 425°C 023 | 050 | pA
Ta=+50°C 030 | 1.10 YA
Ta=+70°C 0.46 1.90 HA
Ta=+85°C 0.75 3.30 HA

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

the input pin is fixed to Voo, EVooo or Vss, EVsso. 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.
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RENESAS TECHNICAL UPDATE TN-RL*-A0104A/E

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

ncluded, However, nof including.the ent flowing.into the 12-bit interval timer and
watchdog timer. .

6...Not including the current flowing into the R 2-bit interval timer, and watchdog time

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

HS (high-speed main) mode: 2.7 V<V..<5.5V@1 MHz to 32 MHz
2.4V <V <55V@1 MHz to 16 MHz
LS (low-speed main) mode: 1.8V <Voo<5.5V@1 MHz to 8 MHz
LV (low-voltage main) mode: 1.6 V< Voo <5.5V@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. fw: High-speed system clock frequency (X1 clock oscillation frequency or external main
system clock frequency)
2. fu:  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

© 2023 Renesas Electronics Corporation. All rights reserved.
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o s DN

Remarks

In the STOP mode, the currents in both the “TYP.” and “MAX.” columns do not include the operating
currents of the peripheral modules.
During HALT instruction execution by flash memory.
When high-speed on-chip oscillator and subsystem clock are stopped.
When high-speed system clock and subsystem clock are stopped.
When high-speed on-chip oscillator and high-speed system clock are stopped. When RTCLPC = 1
and setting ultra-low current consumption (AMPHS1 = 1).
Relationship between operation voltage width, operation frequency of CPU and operation mode is as
below.

HS (high-speed main) mode: 2.7 V <V..<5.5 V@1 MHz to 32 MHz

24V <Voo£55V@1 MHz to 16 MHz

LS (low-speed main) mode: 1.8V <Voo<5.5V@1 MHz to 8 MHz

LV (low-voltage main) mode: 1.6 V<Vop <5.5V@1 MHz to 4 MHz
Regarding the value for current to operate the subsystem clock in STOP mode, refer to that in HALT
mode.

1. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main
system clock frequency)
2. fu:  High-speed on-chip oscillator clock frequency
fsus: Subsystem clock frequency (XT1 clock oscillation frequency)
Except subsystem clock operation and STOP mode, temperature condition of the TYP. value is Ta =
25°C
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RENESAS TECHNICAL UPDATE TN-RL*-A0104A/E

(2) Flash ROM: 96 to 256 KB of 30- to 100-pin products
(TAa=-40 to +85° C, 1.6 V < EVbpo = EVbp1 £ Vop £ 5.5 V, Vss = EVsso = EVss1 =0 V) (1/2)

Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply Ioo1 Operating | HS (high- fin = 32 MHzN°te® | Basic Voo =5.0V 23 mA
Eurrent mode speed main) operaion [\, "~ 3 gy 23 mA
lote 1 mode Note 5
Normal | Voo =5.0V 52 85 mA
operdion | v/, =30V 52 | 85 | mA
fsus = 32.768 kHz Normal | Squarewaveinput 5.7 13.3 PA
Note 4 G
operalion | Resonator connection 58 134 HA
Ta=+85°C

Notes 1. Total current flowing into Voo, EVooo, and EVoor, including the input leakage current flowing when the
level of the input pin is fixed to Voo, EVopo, and EVoo1, or Vss, EVsso, and EVssi. The values below the

MAX. column.include the peripheral operation curre owever, not in

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). in i h lowing int -bi
. Lti ) hd .
5. Relationship between operation voltage width, operation frequency of CPU and operation mode is as
below.
HS (high-speed main) mode: 2.7 V < Voo £ 5.5 V@1 MHz to 32 MHz
24V <Vop£55V@1 MHz to 16 MHz
LS (low-speed main) mode: 1.8V <Voo <5.5V@1 MHz to 8 MHz
LV (low-voltage main) mode: 1.6 V< Voo <5.5V@1 MHz to 4 MHz

Remarks 1. fwx High-speed system clock frequency (X1 clock oscillation frequency or external main
system clock frequency)

fii: High-speed on-chip oscillator clock frequency

3. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)

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

N

>
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(2) Flash ROM: 96 to 256 KB of 30- to 100-pin products
(Ta=-40 to +85° C, 1.6 V < EVppo = EVbp1< Vop £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (1/2)

Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply Iop1 Operating | HS (high- fin= 32 MHzNte® | Basic Voo =5.0V 23 mA
surrenl mode speed main) operation [\, =39y 23 mA
ote 1 dee Note 5
Normal | Voo =5.0V 52 8.5 mA
operaon |y, =30y 52 | 85 | mA
fsus = 32.768 kHz Normal | Squarewaveinput 5.7 13.3 HA
Note 4 G
operaion |- Resonator connection 58 134 HA
Ta=+85°C

Notes 1. Total current flowing into Voo, EVopo, and EVoo, including the input leakage current flowing when the
level of the input pin is fixed to Voo, EVopo, and EVoo1, or Vss, EVsso, and EVssi. 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, I/0O 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 < Voo < 5.5 V@1 MHz to 32 MHz
24V <Voo£55V@1 MHz to 16 MHz
LS (low-speed main) mode: 1.8V <Voo<5.5V@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)

fi: 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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(2) Flash ROM: 96 to 256 KB of 30- to 100-pin products

Date: Jan. 19, 2023

(2) Flash ROM: 96 to 256 KB of 30- to 100-pin products

(TA=-40to +85° C, 1.6 V< EVbpo = EVbp1 £ Vbp £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/2)

Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply Ioo2 HALT HS (high- | fi = 32 MHz Note 4 Voo=5.0V 062 | 186 | mA
(N:‘:Lnent Note 2 mode ;p:g:m) Voo =3.0V 0.62 1.86 mA
fin = 24 MHz Note 4 Voo =5.0V 0.50 1.45 mA
Voo =3.0V 0.50 145 mA
fin= 16 MHz Note 4 Voo =5.0V 0.44 1.1 mA
Voo =3.0V 0.44 1.1 mA
LS (low-speed | fin = 8 MHzNete4 Voo =3.0V 290 620 HA
main) mode Voo =20V 290 | 620 | pA
LV (low- fin =4 MHz Note 4 Voo =3.0V 440 680 HA
‘r’:gzgm”) Voo=2.0V 440 | 680 | pA
HS (high- fux = 20 MHzNte 3, Square wave input 0.31 1.08 mA
speedmain) | vp5 =50 v Resonator connection 0.48 1.28 mA
mode dateZ
fux = 20 MHzNte 3, Square wave input 0.31 1.08 mA
Voo =3.0V Resonator connection 0.48 1.28 mA
fux = 10 MHZNte 3, Square wave input 0.21 0.63 mA
Voo =5.0V Resonator connection 0.28 0.71 mA
fux = 10 MHzNete 3, Square wave input 0.21 0.63 mA
Voo =3.0V Resonator connection 0.28 0.71 mA
LS (low-speed | fux = 8 MHzN°te3, Square wave input 110 360 pA
L":__i;‘) mode | vpp=3.0V Resonator connection 160 | 420 pA
fux = 8 MHzNete3, Square wave input 110 360 pA
Vop=2.0V Resonator connection 160 420 YA
Inmw STOP Ta=-40°C 0.19 0.52 HA
modetaiad ' o5ec 025 | 052 | pA
Ta=+50°C 0.32 221 HA
Ta=+70°C 0.55 3.94 HA
Ta=+85°C 1.00 7.95 HA

(TA=-40 to +85° C, 1.6 V< EVbpo = EVbp1 £ VoD £ 5.5V, Vss = EVsso = EVss1 = 0 V) (2/2)

Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply lop2 HALT HS (high- fin = 32 MHz Nete 4 Voo =5.0V 0.62 1.86 mA
curent | "% mode | speedrai) Voo=3.0V 062 | 186 | mA
fin = 24 MHz Note 4 Voo =5.0V 0.50 145 mA
Voo =3.0V 0.50 145 mA
fin = 16 MHz Nete4 Vop=5.0V 0.44 1.1 mA
Voo =3.0V 0.44 1.1 mA
LS (low-speed | fin = 8 MHz Nete4 Voo =3.0V 290 620 A
misn) mode Voo =2.0V 290 620 pA
LV (low- fin = 4 MHz Note4 Voo =3.0V 440 680 HA
vollagean) Voo =2.0V 440 | 680 | pA
HS (high- fux = 20 MHzNete 3, Square wave input 0.31 1.08 mA
speedmain) | v/, =50 v Resonator connection 0.48 1.28 mA
mode Note
fux = 20 MHzNete 3, Square wave input 0.31 1.08 mA
Voo =3.0V Resonator connection 0.48 1.28 mA
fux = 10 MHzNete 3, Square wave input 0.21 0.63 mA
Vop=5.0V Resonator connection 0.28 0.71 mA
fux = 10 MHzNete 3, Square wave input 0.21 0.63 mA
Voo =3.0V Resonator connection 0.28 0.71 mA
LS (low-speed | fux = 8 MHzN°te?, Square wave input 110 360 LA
mgi:) mode | vpp=3.0V Resonator connection 160 420 pA
fux = 8 MHZzNte 3, Square wave input 110 360 LA
Voo =2.0V Resonator connection 160 420 HA
lops STOP Ta=-40°C 0.19 0.52 A
modetete” " " 950 025 | 052 | pA
Ta=+50°C 0.32 2.21 PA
Ta=+70°C 0.55 3.94 A
Ta=+85°C 1.00 7.95 HA

Notes 1. Total current flowing into Voo, EVopo, and EVoo1, including the input leakage current flowing when the
level of the input pin is fixed to Voo, EVooo, and EVoo1, or Vss, EVsso, and EVssi. The values helow the.

MAX. column include the peripheral operation curre IOWEYE SINIL

During HALT instruction execution by flash memory.

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

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

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_.

o s DN

NCIYAEa,. Nowever, notlinciuaing tne curren oMIng. i the la-pit 1nkerya mer.ang
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Notes 1. Total current flowing into Voo, EVooo, and EVoo1, including the input leakage current flowing when the
level of the input pin is fixed to Voo, EVopo, and EVop+, or Vss, EVsso, and EVss1. 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, I/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 < Voo £ 5.5 V@1 MHz to 32 MHz
24V <Voo<55V@1MHz to 16 MHz
LS (low-speed main) mode: 1.8V <Voo<5.5V@1 MHz to 8 MHz
LV (low-voltage main) mode: 1.6 V< Voo <5.5V@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. fwx High-speed system clock frequency (X1 clock oscillation frequency or external main
system clock frequency)
2. fu: 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

© 2023 Renesas Electronics Corporation. All rights reserved.
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Date: Jan. 19, 2023

Remarks

When high-speed system clock and subsystem clock are stopped.
When high-speed on-chip oscillator and high-speed system clock are stopped. When RTCLPC =1
and setting ultra-low current consumption (AMPHS1 = 1).
Relationship between operation voltage width, operation frequency of CPU and operation mode is as
below.

HS (high-speed main) mode: 2.7 V < Voo < 5.5 V@1 MHz to 32 MHz

24V <Vop£55V@1 MHz to 16 MHz

LS (low-speed main) mode: 1.8V <Vop<5.5V@1 MHz to 8 MHz

LV (low-voltage main) mode: 1.6 V< Voo <5.5V@1 MHz to 4 MHz
Regarding the value for current to operate the subsystem clock in STOP mode, refer to that in HALT
mode.

1. fwx: High-speed system clock frequency (X1 clock oscillation frequency or external main
system clock frequency)

2. fi: 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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(3) 128-pin products, and flash ROM: 384 to 512 KB of 44- to 100-pin products
(TAa=-40 to +85° C, 1.6 V < EVppo = EVop1 £ Vpp £ 5.5V, Vss = EVsso = EVss1=0 V) (1/2)

Date: Jan. 19, 2023

(3) 128-pin products, and flash ROM: 384 to 512 KB of 44- to 100-pin products
(Ta=-40to +85° C, 1.6 V < EVbpo = EVbp1< Vop £ 5.5 V, Vss = EVsso = EVss1=0 V) (1/2)

Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply Ioo1 Operating | HS (high- | fin =32 MHzN***3 | Basic Voo = 5.0 V 26 mA

Note 1 i e
current Note mode rsnpszi mﬁ:r;) operation Voo =3.0V 26 mA
Normal | Voo =5.0V 6.1 95 mA
operaion | vo5 = 3.0 v/ 6.1 95 | mA
fsus = 32.768 kHz Normal | Squarewaveinput 6.6 16.3 A

Note 4 b
operaion | Resonator connection 6.7 16.4 HA

Ta=+85°C

Notes 1. Total current flowing into Voo, EVooo, and EVoor, including the input leakage current flowing when the

VIAA. column.inciug ne_peripneral operauon current. now er,.noLinciuding tine curren

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

When high-speed system clock and subsystem clock are stopped.
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 .
5. Relationship between operation voltage width, operation frequency of CPU and operation mode is as
below.
HS (high-speed main) mode: 2.7 V < Voo £ 5.5 V@1 MHz to 32 MHz
2.4V <Vop<55V@1 MHz to 16 MHz
LS (low-speed main) mode: 1.8V <Voo<5.5V@1 MHz to 8 MHz
LV (low-voltage main) mode: 1.6 V< Voo <5.5V@1 MHz to 4 MHz

Remarks 1. fwx: High-speed system clock frequency (X1 clock oscillation frequency or external main
system clock frequency)
2. fu: High-speed on-chip oscillator clock frequency
3. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)
Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C

>
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level of the input pin is fixed to Voo, EVopo, and EVoo1, or Vss, EVsso, and EVssi. The values below the

Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply Ioo1 Operating | HS (high- fin = 32 MHzNte® | Basic Voo =5.0V 26 mA

Note 1 i b
current Note mode ;pgji Nm:elr;) operation Voo = 3.0V 26 mA
Normal | Voo =5.0V 6.1 9.5 mA
operion | y/o0 =30V 6.1 95 | mA
fsus = 32.768 kHz Normal | Squarewaveinput 6.6 16.3 HA

Note 4. G
operation | Resonator connection 6.7 16.4 YA

Ta=+85°C

Notes 1. Total current flowing into Voo, EVooo, and EVoor, including the input leakage current flowing when the
level of the input pin is fixed to Voo, EVopo, and EVoo1, or Vss, EVsso, and EVssi. 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, /O 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.
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 < Voo < 5.5 V@1 MHz to 32 MHz
24V Voo £55V@1 MHz to 16 MHz
LS (low-speed main) mode: 1.8V <Voo<5.5V@1 MHz to 8 MHz
LV (low-voltage main) mode: 1.6 V<Vop <5.5V@1 MHz to 4 MHz

Remarks 1. fux High-speed system clock frequency (X1 clock oscillation frequency or external main
system clock frequency)
fi: High-speed on-chip oscillator clock frequency

N

3. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)
Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C

B
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(3) 128-pin products, and flash ROM: 384 to 512 KB of 44- to 100-pin products
(TAa=-40 to +85° C, 1.6 V < EVppo = EVop1 £ Vpp £ 5.5V, Vss = EVsso = EVss1= 0 V) (2/2)

Date: Jan. 19, 2023

(3) 128-pin products, and flash ROM: 384 to 512 KB of 44- to 100-pin products
(Ta=-40 to +85° C, 1.6 V < EVbpo = EVop1 < Vop £ 5.5 V, Vss = EVsso = EVss1=0 V) (2/2)

Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply Iob2 HALT HS (high- fin = 32 MHz Nete 4 Vop=5.0V 0.62 1.89 mA
gurent | Mz | mode ;pgz‘;mi’;) Voo =3.0V 062 | 189 | mA
fin = 24 MHz Nete4 Voo =5.0V 0.50 1.48 mA
Voo =3.0V 0.50 1.48 mA
fin = 16 MHz Note 4 Voo =5.0V 0.44 112 mA
Voo =3.0V 0.44 112 mA
LS (low-speed | fin = 8 MHzMote# Voo =3.0V 290 620 YA
main) made Voo =2.0V 200 | 620 | pA
LV (low- fin = 4 MHz Note 4 Voo =3.0V 460 700 HA
‘r’T‘]’(')‘sgeug‘fZ‘”) Voo=2.0V 460 | 700 | pA
HS (high- fux = 20 MHzNete 3, Square wave input 0.31 1.14 mA
speedmain) | v/, =50y Resonator connection 0.48 1.34 mA

mode bateZ
fux = 20 MHzNete 3, Square wave input 0.31 1.14 mA
Voo =3.0V Resonator connection 0.48 1.34 mA
fux = 10 MHzNete 3, Square wave input 0.21 0.68 mA
Voo =5.0V Resonator connection 0.28 0.76 mA
fux = 10 MHzNete 3, Square wave input 0.21 0.68 mA
Voo =3.0V Resonator connection 0.28 0.76 mA
LS (low-speed | fux = 8 MHzN°te3, Square wave input 110 390 LA
L:iil”) mode | v/pp=3.0V Resonator connection 160 450 VA
fux = 8 MHZNete 3, Square wave input 110 390 LA
Vop=2.0V Resonator connection 160 450 HA

I T

Innam STOP Ta=-40°C 0.19 0.54 HA
modedaied I'r " o5eC 026 | 054 | pA
Ta=+50°C 0.35 3.37 HA
Ta=+70°C 0.68 5.98 A
Ta=+85°C 1.40 10.34 HA

Notes 1. Total current flowing into Voo, EVopo, and EVoo1, including the input leakage current flowing when the
level of the input pin is fixed to Voo, EVooo, and EVoo1, or Vss, EVsso, and EVssi. The values helow the.

MAX. column include the peripheral operation curre IOWEYE SINIL

During HALT instruction execution by flash memory.

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

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

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_.

o s DN

NCIYAEa,. Nowever, notlinciuaing tne curren oMIng. i the la-Rit 1nkerya mer.ang
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Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply loo2 HALT HS (high- fin = 32 MHz Nete 4 Voo =5.0V 0.62 1.89 mA
S‘L’lel;ent Note2 mode ;ps:(; Nm;if;) Voo =3.0V 0.62 1.89 mA
fin = 24 MHz Note 4 Voo =5.0V 0.50 1.48 mA
Voo =3.0V 0.50 1.48 mA
fin= 16 MHz Note 4 Voo =5.0V 0.44 1.12 mA
Voo =3.0V 0.44 1.12 mA
LS (low-speed | fin = 8 MHz Note4 Voo =3.0V 290 620 HA
main) mode Voo =20V 20 | 620 | pA
LV (low- fin = 4 MHz Note4 Voo =3.0V 460 700 HA
‘r::’(')tsgeum"f”) Voo =20V 460 | 700 | pA
HS (high- fux = 20 MHzNete 3, Square wave input 0.31 1.14 mA
speedmain) | v;5 =50V Resonator connection 0.48 1.34 mA

mode Nete®
fux = 20 MHzNete 3, Square wave input 0.31 1.14 mA
Voo =3.0V Resonator connection 0.48 1.34 mA
fux = 10 MHzNete 3, Square wave input 0.21 0.68 mA
Voo =5.0V Resonator connection 0.28 0.76 mA
fux = 10 MHzNete 3, Square wave input 0.21 0.68 mA
Voo =3.0V Resonator connection 0.28 0.76 mA
LS (low-speed | fux = 8 MHzNete3, Square wave input 110 390 LA
m:i:) mode | o5 =3.0V Resonator connection 160 450 pA
fux = 8 MHZNte 3, Square wave input 110 390 LA
Voo =2.0V Resonator connection 160 450 MA

I

loos STOP Ta=-40°C 0.19 0.54 HA
modeNee” 'r " o5ec 026 | 054 | pA
Ta=+50°C 0.35 3.37 HA
Ta=+70°C 0.68 5.98 HA
Ta=+85°C 1.40 10.34 HA

Notes 1. Total current flowing into Voo, EVooo, and EVoo1, including the input leakage current flowing when the
level of the input pin is fixed to Voo, EVopo, and EVop+, or Vss, EVsso, and EVss1. 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 < Voo £ 5.5 V@1 MHz to 32 MHz
24V <Voo<55V@1MHz to 16 MHz
LS (low-speed main) mode: 1.8V <Voo<5.5V@1 MHz to 8 MHz
LV (low-voltage main) mode: 1.6 V< Voo <5.5V@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. fwx: High-speed system clock frequency (X1 clock oscillation frequency or external main
system clock frequency)
2. fw: 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

© 2023 Renesas Electronics Corporation. All rights reserved.
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Date: Jan. 19, 2023

Remarks

When high-speed system clock and subsystem clock are stopped.
When high-speed on-chip oscillator and high-speed system clock are stopped. When RTCLPC =1
and setting ultra-low current consumption (AMPHS1 = 1).
Relationship between operation voltage width, operation frequency of CPU and operation mode is as
below.

HS (high-speed main) mode: 2.7 V < Voo < 5.5 V@1 MHz to 32 MHz

24V <Vop£55V@1 MHz to 16 MHz
LS (low-speed main) mode: 1.8V <Vop<5.5V@1 MHz to 8 MHz
LV (low-voltage main) mode: 1.6 V< Voo <5.5V@1 MHz to 4 MHz

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

1. fwx: High-speed system clock frequency (X1 clock oscillation frequency or external main
system clock frequency)

2. fiu: 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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5. 30.3.2 Supply current characteristics (Page 1007 to Page 1014)

Incorrect:
30.3.2 Supply current characteristics

(1) Flash ROM: 16 to 64 KB of 20- to 64-pin products
(Ta=-40 to +105° C, 2.4 V< EVbpo < Vbp £ 5.5V, VSS = EVsso = 0 V) (1/2)

Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply lop+ Operating | HS (high- fin =32 MHz N3 |Basic Voo =5.0V 21 mA
current Nete 1 mode speed main) operaion [ 0y 21

mode Note 5 . .
Norm_al Voo =5.0V 46 75 mA
Voo=3.0V 46 75
fsue =32.768 kHz [Normal | Squarewaveinput 46 77 | pA
ot Resonator connection 4.7 7.8
Ta=+85°C
fsus =32.768 kHz |Normal | Squarewaveinput 6.9 19.7 | A
Note Resonator connection 70 | 198
Ta=+105°C
Notes 1. Total current flowing into Voo and EVono, including the input leakage current flowing when the level of

Remarks

the input pin is fixed to Voo, EVooo or Vss, EVsso. The.values below the MAX. column jnclude the

peripheral operation curren owever, not including the current flowing into the A/D

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

When high-speed system clock and subsystem clock are stopped.
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 .
Relationship between operation voltage width, operation frequency of CPU and operation mode is as
below.
HS (high-speed main) mode: 2.7 V < Voo 5.5 V@1 MHz to 32 MHz
24V Voo £55V@1 MHz to 16 MHz

1. fw: High-speed system clock frequency (X1 clock oscillation frequency or external main
system clock frequency)

2. fu: 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

© 2023 Renesas Electronics Corporation. All rights reserved.

RENESAS

Date: Jan. 19, 2023

Correct:

30.3.2 Supply current characteristics

(1) Flash ROM: 16 to 64 KB of 20- to 64-pin products
(TA =-40 to +105° C, 2.4 V <EVppo < Vop £ 5.5 V, Vss = EVsso = 0 V) (1/2)

Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply Ioot Operating | HS (high- | fin=32 MHz"t® |Basic |Voo=5.0V 2.1 mA
current e mode | speed main) PN Vo =30V 21

mode Note 8
Normal | Vop=5.0V 46 75 mA
opeion | S0V 46 | 75
fsus =32.768 kHz  [Normal | Squarewaveinput 46 77 | WA
Noted operaton Resonator connection 4.7 78
Ta=+85°C
fsus =32.768 kHz [Normal | Squarewaveinput 6.9 19.7 A
Noted operation Resonator connection 7.0 19.8
Ta=+105°C
Notes 1. Total current flowing into Voo and EVopo, including the input leakage current flowing when the level of
the input pin is fixed to Voo, EVooo or Vss, EVsso. 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.

Remarks

When high-speed system clock and subsystem clock are stopped.
When high-speed on-chip oscillator and high-speed system clock are stopped. When AMPHS1 =1
(Ultra-low power consumption oscillation).
Relationship between operation voltage width, operation frequency of CPU and operation mode is as
below.
HS (high-speed main) mode: 2.7 V < Voo < 5.5 V@1 MHz to 32 MHz
24V Voo £55V@1 MHz to 16 MHz

1. fw: High-speed system clock frequency (X1 clock oscillation frequency or external main
system clock frequency)

fi: 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

N
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(1) Flash ROM: 16 to 64 KB of 20- to 64-pin products
(TAa=-40 to +105° C, 2.4 V< EVopo < Vbp £ 5.5V, VSS = EVsso = 0 V) (2/2)

Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply [ HALT HS (Zigh-_ fin = 32 MHz Note 4 Voo =5.0V 0.54 | 2.90 | mA
curent | "% | mode e Voo =3.0V 054 | 290 | mA
fin = 24 MHz Note 4 Voo =5.0V 044 | 230 | mA
Voo =3.0V 044 | 230 | mA
fi = 16 MHz Note 4 Voo =5.0V 040 | 1.70 | mA
Vop=3.0V 040 | 1.70 | mA
HS (high- fux = 20 MHzNete 3, Square wave input 0.28 | 1.90 | mA

speed main)
mode NeteZ Voo =5.0V Resonator connection 045 | 2.00 | mA
fux = 20 MHzNote 3, Square wave input 0.28 | 1.90 | mA
Voo =3.0V Resonator connection 045 | 2.00 | mA
fux = 10 MHzNt 3, Square wave input 0.19 | 1.02 | mA
Vob=5.0V Resonator connection 026 | 1.10 | mA
fux = 10 MHzNote 3, Square wave input 0.19 | 1.02 | mA
Voo =3.0V Resonator connection 026 | 1.10 | mA

[

1005 STOP Ta=-40°C 0.18 | 0.50 | pA
modedted | 1 _ o5eC 023 | 050 | pA
Ta=+50°C 0.30 | 1.10 | pA
Ta=+70°C 046 | 1.90 | pA
Ta=+85°C 0.75 | 3.30 | uA
Ta=+105°C 294 | 1530 pA

Notes 1. Total current flowing into Voo and EVopo, including the input leakage current flowing when the level of
the input pin is fixed to Voo, EVooo or Vss, EVsso. The values below the MAX. column include the

peripheral operation current.. However, not including the current flowing.into the A/D

During HALT instruction execution by flash memory.

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

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

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

Ul o

and setting ultra-low current consumption

(AMPHS1 = 1). The current flowing.into the RIC is..

NCIUaea, nowever, nol inciuaing e

uding the ent flowing into the R -bit interval timer, and watchdog timer.
7. Relationship between operation voltage width, operation frequency of CPU and operation mode is as
below.
HS (high-speed main) mode: 2.7 V < Voo £ 5.5 V@1 MHz to 32 MHz
2.4V <Voo£55V@1 MHz to 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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(1) Flash ROM: 16 to 64 KB of 20- to 64-pin products
(TA=-40to +105° C, 2.4 V< EVbpo < Vop £ 5.5V, VSS = EVsso = 0 V) (2/2)

Parameter | Symbol Conditions MIN. | TYP. [ MAX. | Unit
Supply Ioo2 HALT HS (high- fir = 32 MHz Nete 4 Voo =5.0V 054 | 290 | mA

current Note2 mode speed main) _
urr mode Nots & Voo =3.0V 054 | 2.90 | mA
fin = 24 MHz Nete 4 Voo =5.0V 044 | 230 | mA
Voo =3.0V 044 | 230 | mA
fin = 16 MHz Nete 4 Voo =5.0V 040 | 1.70 | mA
Voo =3.0V 040 | 1.70 | mA
HS (high- fux = 20 MHzNete 3, Square wave input 028 | 1.90 | mA

speed main)
mode Note 6 Voo =5.0V Resonator connection 045 | 2.00 | mA
fux = 20 MHZNete 3, Square wave input 0.28 | 1.90 | mA
Voo =3.0V Resonator connection 045 | 2.00 | mA
fux = 10 MHZNete 3, Square wave input 019 | 1.02 | mA
Voo =5.0V Resonator connection 026 | 1.10 | mA
fux = 10 MHZNote 3, Square wave input 019 | 1.02 | mA
Voo =3.0V Resonator connection 026 | 1.10 | mA
\

loos STOP Ta=-40°C 0.18 | 0.50 | pA
modeNee” | 1, - 4500 023 | 050 | pA
Ta=+50°C 030 | 1.10 | pA
Ta=+70°C 046 | 1.90 | pA
Ta=+85°C 0.75 | 3.30 | pA
Ta=+105°C 294 | 1530 pA

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

Ll o

the input pin is fixed to Voo, EVooo or Vss, EVsso. 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, 1/0O 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.

During HALT instruction execution by flash memory.

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

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

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

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

Date: Jan. 19, 2023
. fux: High-speed system clock frequency (X1 clock oscillation frequency or external main 6. Relationship between operation voltage width, operation frequency of CPU and operation mode is as
system clock frequency) below.
2. fu: High-speed on-chip oscillator clock frequency
3. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)
4.

HS (high-speed main) mode: 2.7 V < Voo < 5.5 V@1 MHz to 32 MHz
Except subsystem clock operation and STOP mode, temperature condition of the TYP. value is Ta =
25°C

2.4V <Voo<55V@1 MHz to 16 MHz
7. Regarding the value for current operate the subsystem clock in STOP mode, refer to that in HALT
mode.

Remarks 1. fwx:

High-speed system clock frequency (X1 clock oscillation frequency or external main
system clock frequency)
2. fi: High-speed on-chip oscillator clock frequency

fsus: Subsystem clock frequency (XT1 clock oscillation frequency)

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

© 2023 Renesas Electronics Corporation. All rights reserved.
RENESAS

Page 16 of 19



RENESAS TECHNICAL UPDATE TN-RL*-A0104A/E

(2) Flash ROM: 96 to 256 KB of 30- to 100-pin products
(TAa=-40 to +105° C, 2.4 V < EVpbpo = EVop1 £ Vbp £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (1/2)

Parameter | Symbol Conditions MIN. [ TYP. [ MAX. | Unit
Supply Ioot Operating | HS (high- fin = 32 MHz Nete3 | Basic Voo =5.0V 23 mA
current Nete 1 mode speed main) operaion Voo = 3.0V 23

mode Note 5 . -
Normal |Vop=5.0V 52 9.2 mA
Voo=3.0V 52 92

fsus =32.768 kHz |Normal | Squarewaveinput 57 133 | pA
et Resonator connection 58 134
Ta=+85°C
fsus =32.768 kHz |Normal | Squarewaveinput 10.0 46.0 HA
Note# Resonator connection 10.0 46.0
Ta=+105°C

Notes 1. Total current flowing into Voo, EVopo, and EVoor, including the input leakage current flowing when the

level of the input pin is fixed to Voo, EVooo, and EVoo1, or Vss, EVsso, and EVssi. The values below the

When high-speed on-chip oscillator and subsystem clock are stopped.
When high-speed system clock and subsystem clock are stopped.
When high-speed on-chip oscillator and high-speed system clock are stopped. When AMPHS1 =1
(Ultra-low power consumption oscillation). i i flowing. i
5. Relationship between operation voltage width, operation frequency of CPU and operation mode is as

below.

HS (high-speed main) mode: 2.7 V < Voo £ 5.5 V@1 MHz to 32 MHz

24V <Voo<55V@1MHz to 16 MHz

Remarks 1. fwx: High-speed system clock frequency (X1 clock oscillation frequency or external main
system clock frequency)
2. fu: High-speed on-chip oscillator clock frequency
3. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)
Except subsystem clock operation, temperature condition of the TYP. value is Ta = 25°C

>

© 2023 Renesas Electronics Corporation. All rights reserved.
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Date: Jan. 19, 2023

(2) Flash ROM: 96 to 256 KB of 30- to 100-pin products
(Ta=-40 to +105° C, 2.4 V < EVpbpo = EVop1< Vop £ 5.5 V, Vss = EVsso= EVss1 = 0 V) (1/2)

Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply Ioo1 Operating | HS (high- | fi = 32 MHzN°te? | Basic Voo =5.0V 2.3 mA
current Nete ! mode speed main) operatio Voo =3.0V 23

mode Note s ' -
Normal |Vop=5.0V 52 9.2 mA
Voo =3.0V 52 9.2

fsus =32.768 kHz  [Normal | Squarewaveinput 57 133 | pA
Noted Resonator connection 58 134
Ta=+85°C
fsus =32.768 kHz [Normal | Squarewaveinput 10.0 46.0 HA
Noted Resonator connection 10.0 46.0
Ta=+105°C

Notes 1. Total current flowing into Voo, EVopo, and EVoo+, including the input leakage current flowing when the
level of the input pin is fixed to Voo, EVopo, and EVoo1, or Vss, EVsso, and EVss1.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.
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 < Voo < 5.5 V@1 MHz to 32 MHz
24V <Vop£55V@1 MHz to 16 MHz

Remarks 1. fuwx High-speed system clock frequency (X1 clock oscillation frequency or external main
system clock frequency)

fi: 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

N
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(2) Flash ROM: 96 to 256 KB of 30- to 100-pin products
(Ta =-40 to +105° C, 2.4 V < EVpbpo = EVop1 £ Vbp £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/2)

Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply ooz HALT HS (high- | fi = 32 MHz Note Voo =5.0V 062 | 340 | mA
gurent | tete® | mode fnpszgm) Voo =3.0V 062 | 340 | mA
fin = 24 MHz Note 4 Voo =5.0V 0.50 2.70 mA
Vop=3.0V 0.50 2.70 mA
fin= 16 MHz Note 4 Voo =5.0V 0.44 1.90 mA
Voo =3.0V 0.44 1.90 mA
HS (high- fux = 20 MHzNete 3, Square wave input 0.31 2.10 mA
speedmain) | \/pp =50V Resonator connection 0.48 2.20 mA

mode NeteZ
fux = 20 MHzNote 3, Square wave input 0.31 210 mA
Voo =3.0V Resonator connection 0.48 220 mA
fux = 10 MHzNte 3, Square wave input 0.21 1.10 mA
Voo =5.0V Resonator connection 0.28 1.20 mA
fux = 10 MHzNte 3, Square wave input 0.21 1.10 mA
Voo =3.0V Resonator connection 0.28 1.20 mA

I

|DD3M STOP Ta=-40°C 0.19 0.52 HA
modedaed 'r " o5ec 025 | 052 | uA
Ta=+50°C 0.32 221 YA
Ta=+70°C 0.55 3.94 HA
Ta=+85°C 1.00 7.95 HA
Ta=+105°C 5.00 40.00 HA

Notes 1. Total current flowing into Voo, EVooo, and EVoor, including the input leakage current flowing when the
level of the input pin is fixed to Voo, EVopo, and EVoo1, or Vss, EVsso, and EVssi. The values below the

MAX. column.include the peripheral operation curre owever, not in

During HALT instruction execution by flash memory.

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

Ll ol o

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

NCIYAed, nowever, notl inciuaing tne

Not including the ent flowing into the R 2-hit interval timer, and watchdog timer.
7. Relationship between operation voltage width, operation frequency of CPU and operation mode is as
below.
HS (high-speed main) mode: 2.7 V < Voo £ 5.5 V@1 MHz to 32 MHz
2.4V <Voo<55V@1 MHz to 16 MHz
8. Regarding the value for current operate the subsystem clock in STOP mode, refer to that in HALT
mode.

© 2023 Renesas Electronics Corporation. All rights reserved.

RENESAS

Date: Jan. 19, 2023

(2) Flash ROM: 96 to 256 KB of 30- to 100-pin products
(Ta =-40 to +105° C, 2.4 V < EVpbpo = EVop1< Vbop £ 5.5 V, Vss = EVsso = EVss1 = 0 V) (2/2)

Parameter | Symbol Conditions MIN. TYP. MAX. Unit
Supply ooz HALT HS (high- | fir = 32 MHz Note Voo =5.0V 062 | 340 | mA
gurent | "% mode | speedar) Voo=3.0V 062 | 340 | mA
fin = 24 MHz Nete 4 Voo =5.0V 0.50 2.70 mA
Voo =3.0V 0.50 270 mA
fin = 16 MHz Note 4 Voo =5.0V 0.44 1.90 mA
Voo =3.0V 0.44 1.90 mA
HS (high- fux = 20 MHzNete 3, Square wave input 0.31 2.10 mA
speedmain) | v, =50V Resonator connection 0.48 2.20 mA

mode Note &
fux = 20 MHzNete 3, Square wave input 0.31 2.10 mA
Voo =3.0V Resonator connection 0.48 220 mA
fux = 10 MHZNete 3, Square wave input 0.21 1.10 mA
Voo =5.0V Resonator connection 0.28 1.20 mA
fux = 10 MHZNete 3, Square wave input 0.21 1.10 mA
Voo =3.0V Resonator connection 0.28 1.20 mA

I T

Ipps STOP Ta=-40°C 0.19 0.52 HA
modeNete” ' 'y o5ec 025 | 052 | pA
Ta=+50°C 0.32 2.21 HA
Ta=+70°C 0.55 3.94 A
Ta=+85°C 1.00 7.95 HA
Ta=+105°C 5.00 40.00 HA

Notes 1. Total current flowing into Voo, EVopo, and EVoo+, including the input leakage current flowing when the

level of the input pin is fixed to Voo, EVopo, and EVoo1, or Vss, EVsso, and EVss1. 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, 1/0O 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.

During HALT instruction execution by flash memory.

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

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

Lol S o

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 < Voo < 5.5 V@1 MHz to 32 MHz
2.4V Voo £55V@1 MHz to 16 MHz
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Remarks 1. fwx

High-speed system clock frequency (X1 clock oscillation frequency or external main
system clock frequency)

2. fu: 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

© 2023 Renesas Electronics Corporation. All rights reserved.
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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. fw: High-speed on-chip oscillator clock frequency

fsus: Subsystem clock frequency (XT1 clock oscillation frequency)

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