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ABSOLUTE MAXIMUM RATINGS ①

This is the range of power 
supply voltage that will not 
damage the microcontroller.

This is the input voltage range 
for the REGC pin that will not 
damage the microcontroller.

These are the input voltage 
ranges for each pin that will 
not damage the 
microcontroller.

This is supplementary 
information regarding 
electrical characteristics.
In order to use it correctly, it 
is necessary to confirm these 
conditions as well.

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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ABSOLUTE MAXIMUM RATINGS ②

This is the output voltage 
range for each pin that will 
not damage the 
microcontroller.

This is the input voltage range 
for the analog pin that will not 
damage the microcontroller.

This is supplementary 
information regarding 
electrical characteristics.
In order to use it correctly, it 
is necessary to confirm these 
conditions as well.

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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ABSOLUTE MAXIMUM RATINGS ③

This is the upper limit of the 
current that can flow during 
the high-level output of each 
pin to prevent damage to the 
microcontroller.

This is the upper limit of the 
current that can flow during 
the low-level output of each 
pin to prevent damage to the 
microcontroller.

This is supplementary 
information regarding 
electrical characteristics.
In order to use it correctly, it 
is necessary to confirm these 
conditions as well. :

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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ABSOLUTE MAXIMUM RATINGS ④

This is the temperature range 
for storage without operating 
the microcontroller.

This is supplementary 
information regarding 
electrical characteristics.
In order to use it correctly, it 
is necessary to confirm these 
conditions as well.

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject



© 2023 Renesas Electronics Corporation. All rights reserved. 
R01TU0439EJ0100  Rev1.00
Jul. 20. 2023 Page 6

CHARACTERISTICS OF THE OSCILLATORS
CHARACTERISTICS OF X1 AND XT1 OSCILLATORS

For the X1 oscillator circuit, 
you can use a ceramic 
oscillator or crystal oscillator 
with a nominal frequency 
ranging from 1MHz to 20MHz. 
There is no need to consider 
frequency tolerance deviation.

Products with 30 to 36 pins 
have different power supply 
voltage conditions.

These are the assumptions for 
the specifications. Please 
make sure to confirm them.

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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CHARACTERISTICS OF THE OSCILLATORS
CHARACTERISTICS OF THE ON-CHIP OSCILLATORS

This is the accuracy range of 
the clock frequency for the 
high-speed on-chip oscillator.
The operation of the CPU and 
peripheral functions depends 
on the accuracy of the 
selected operating clock.

By adjusting the High-Speed 
On-Chip Oscillator Trimming 
Register (HIOTRM), fIH can be 
corrected. It indicates the 
frequency accuracy that 
changes when the setting 
value of HIOTRM is varied by 
1.

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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DC CHARACTERISTICS
PIN CHARACTERISTICS ①

This is the upper limit of the 
current that can flow during 
the high-level output of each 
pin. Please limit the current 
with external circuitry to not 
exceed this value.

This is the upper limit of the 
current that can flow per pin.

This is the total upper limit of 
the current that can flow 
through the relevant pins. 
"Duty ≤ 70%" indicates the 
percentage of time during 
which the current can flow.

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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DC CHARACTERISTICS
PIN CHARACTERISTICS ②

The current value that can 
flow depends on the 
conditions of VDD.

When using with a duty > 70% 
condition, the current value 
that can flow becomes smaller. 
The average current that can 
flow remains unchanged.

The current value is different 
when products for industrial 
applications are used in the 
temperature range of -40°C 
to 105°C.

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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DC CHARACTERISTICS
PIN CHARACTERISTICS ③

This is the upper limit of the 
current that can flow during 
the low-level output of each 
pin. Please limit the current 
with external circuitry to meet 
this specification.

This is the total upper limit of 
the current that can flow 
through the relevant pins. 
"Duty ≤ 70%" indicates the 
percentage of time during 
which the current can flow.

This is the upper limit of the 
current that can flow per pin.

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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DC CHARACTERISTICS
PIN CHARACTERISTICS ④

The current value that can 
flow depends on the 
conditions of VDD.

This is the characteristic when 
used as a 40mA port output.

When using with a duty > 70% 
condition, the current value 
that can flow becomes smaller. 
The average current that can 
flow remains unchanged.

The current value is different 
when products for industrial 
applications are used in the 
temperature range of -40°C 
to 105°C. :

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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DC CHARACTERISTICS
PIN CHARACTERISTICS ⑤

This is the voltage range in 
which the read value of the 
port register reliably becomes 
"1".

The characteristics change 
when set as a TTL input buffer.

P60-P63 are pins with a 
voltage withstand capability 
of 6V.

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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DC CHARACTERISTICS
PIN CHARACTERISTICS ⑥

This is the voltage range in 
which the read value of the 
port register reliably becomes 
“0".

The characteristics change 
when set as a TTL input buffer.

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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DC CHARACTERISTICS
PIN CHARACTERISTICS ⑦

This is the voltage value 
output from the pin during 
high-level output. The voltage 
value varies depending on the 
conditions of IOH.

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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DC CHARACTERISTICS
PIN CHARACTERISTICS ⑧

This is the voltage value 
output from the pin during 
low-level output. The voltage 
value varies depending on the 
conditions of IOL.

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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DC CHARACTERISTICS
PIN CHARACTERISTICS ⑨

This is the value of the current 
that can flow when the output 
current control function is 
enabled. 
If an external resistance is 
connected, the current is 
limited by the limiting resistor.

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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DC CHARACTERISTICS
PIN CHARACTERISTICS ⑩

This is the current that flows 
through the transistor on the 
VSS/EVSS0 side when the 
input pin is allowed to have 
the same voltage level as 
VDD/EVDD0.

It is the resistance value of the 
pull-up resistor set by the pull-
up resistor option register 
(PUxx).

This is the current that flows 
through the transistor on the 
VDD/EVDD0 side when the 
input pin is allowed to have 
the same voltage level as 
VSS/EVSS0.

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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DC CHARACTERISTICS
SUPPLY CURRENT CHARACTERISTICS ①

This is the total current 
flowing through VDD and 
EVDD.

The current value flowing 
through depends on the flash 
operating mode.

The operating mode indicates 
the CPU's operating state.

The value of the current 
flowing through the CPU 
varies depending on its 
processing.

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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DC CHARACTERISTICS
SUPPLY CURRENT CHARACTERISTICS ②

The value of the current 
flowing varies depending on 
the CPU clock used.

These are the specified 
conditions for the power 
supply current.

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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DC CHARACTERISTICS
SUPPLY CURRENT CHARACTERISTICS ③

If the value varies significantly 
depending on the ambient 
temperature, the ambient 
temperature will be included 
as a specified condition.

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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DC CHARACTERISTICS
SUPPLY CURRENT CHARACTERISTICS ④

This is the current flowing into 
VDD when the peripheral 
functions are operational.

This is the current flowing 
when selecting the 
temperature sensor output 
voltage as the A/D conversion 
target.

The watchdog timer operating 
current includes the low-
speed on-chip oscillator clock 
operating current.

This is the current flowing into 
the AVREFP pin.

This is the current flowing 
when selecting the internal 
reference voltage as the + 
side reference voltage of the 
A/D converter or when 
selecting the internal 
reference voltage as the A/D 
conversion target.

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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DC CHARACTERISTICS
SUPPLY CURRENT CHARACTERISTICS ⑤

These values do not include 
the current flowing through 
IDD1, IDD2, and IDD3.

It is the average current when 
executing various sequencer 
processing commands.

The TYP. value represents the 
average current. The MAX. 
value represents the 
maximum current that flows 
momentarily.

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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AC CHARACTERISTICS ①

The MIN. and MAX. values of 
the instruction cycle vary 
depending on the conditions.

Note: Operating frequency 
 = 1 / (instruction cycle)

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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AC CHARACTERISTICS ②

The MIN. and MAX. values of 
the output frequency vary 
depending on the power 
supply voltage.

The MIN. value indicates the 
reliably detectable range. 
MIN. There is a possibility of 
detecting signals even below 
the MIN. value.

The MIN. and MAX. values of 
the output frequency vary 
depending on the power 
supply voltage.

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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CHARACTERISTICS OF THE PERIPHERAL FUNCTIONS
SERIAL ARRAY UNIT ①

When the high-level voltage 
applied to the RxDq pin is at 
the same potential as EVDD, 
this electrical characteristic is 
applicable.

These are the specified 
conditions for the peripheral 
function characteristics.

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject



© 2023 Renesas Electronics Corporation. All rights reserved. 
R01TU0439EJ0100  Rev1.00
Jul. 20. 2023 Page 26

When the high-level voltage 
applied to the SIp pin is at the 
same potential as EVDD, this 
electrical characteristic is 
applicable. CSI00 allows for a 
faster transfer rate compared 
to other channels. However, 
different conditions for the 
power supply voltage apply.

These are the specified 
conditions for the peripheral 
function characteristics.

CHARACTERISTICS OF THE PERIPHERAL FUNCTIONS
SERIAL ARRAY UNIT ②

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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CHARACTERISTICS OF THE PERIPHERAL FUNCTIONS
SERIAL ARRAY UNIT ③

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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CHARACTERISTICS OF THE PERIPHERAL FUNCTIONS
SERIAL ARRAY UNIT ④

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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CHARACTERISTICS OF THE PERIPHERAL FUNCTIONS
SERIAL INTERFACE UARTA

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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CHARACTERISTICS OF THE PERIPHERAL FUNCTIONS
SERIAL INTERFACE IICA

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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ANALOG CHARACTERISTICS
A/D CONVERTER CHARACTERISTICS ①

The total error (LSB) at 10-bit 
resolution is obtained by 
dividing it by 4 (= 2^ (12-10)) .

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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ANALOG CHARACTERISTICS
A/D CONVERTER CHARACTERISTICS ②

The characteristics vary 
depending on factors such as 
the selected analog input 
channel and other conditions.

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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ANALOG CHARACTERISTICS
TEMPERATURE SENSOR/INTERNAL REFERENCE VOLTAGE CHARACTERISTICS, D/A CONVERTER CHARACTERISTICS

These are the characteristics 
of the temperature sensor 
output voltage that can be 
specified as the A/D 
conversion target.

This is the time it takes for the 
set voltage to be output.

These are the characteristics 
of the + side reference voltage 
of the A/D converter or the 
internal reference voltage 
that can be specified as the 
A/D conversion target.

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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ANALOG CHARACTERISTICS
COMPARATOR CHARACTERISTICS

These are the characteristics 
of the internal reference 
voltage that can be selected 
as the reference voltage for 
Comparator 0.

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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ANALOG CHARACTERISTICS
POR CIRCUIT CHARACTERISTICS

Voltage fluctuations of less 
than 300us may not result in a 
reset occurring.

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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ANALOG CHARACTERISTICS
LVD CIRCUIT CHARACTERISTICS

This is the time required to 
detect the state of 
VDD≧VLVD0 or VDD＜VLVD0. 
Voltage fluctuations of less 
than 500us may not result in 
LVD reset or interrupt 
requests being generated.

This is the time from the state 
of VDD≧VLVD0 or VDD＜
VLVD0 until an LVD reset or 
interrupt request is generated. :

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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ANALOG CHARACTERISTICS
POWER SUPPLY VOLTAGE RISING SLOPE CHARACTERISTICS

This is the specification for 
when power is turned on. It is 
not a specification for ripple 
voltage.

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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RAM DATA RETENTION CHARACTERISTICS

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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FLASH MEMORY PROGRAMMING CHARACTERISTICS ①

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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FLASH MEMORY PROGRAMMING CHARACTERISTICS ②

This is the characteristic of 
code flash memory during 
self-programming for 
rewriting.

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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FLASH MEMORY PROGRAMMING CHARACTERISTICS ③

This is the characteristic of 
data flash memory during self-
programming for rewriting.

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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DEDICATED FLASH MEMORY PROGRAMMER COMMUNICATION (UART)

This is the transfer rate when 
using the dedicated flash 
memory programmer (PG-
FP6).

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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TIMING OF ENTRY TO FLASH MEMORY PROGRAMMING MODES

:

： Guaranteed values of 
characteristics  and values that 
users should adhere to

： Guaranteed value of characteristics

： Explanation subject
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