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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples.  You are fully responsible for the incorporation or any other use of 

the circuits, software, and information in the design of your product or system.  Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of these circuits, software, or 

information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or arising from the use of Renesas 

Electronics products or technical information described in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.  

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export, manufacture, sales, utilization, distribution or other disposal of any products incorporating 

Renesas Electronics products, if required.

5. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part.  Renesas Electronics disclaims any and all liability for any losses or damages incurred by you or third parties arising from such 

alteration, modification, copying or reverse engineering.

6. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”.  The intended applications for each Renesas Electronics product depends on the product’s quality grade, as indicated 

below.  

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are not intended or authorized for use in 

products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space system; undersea repeaters; nuclear power 

control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas 

Electronics product that is inconsistent with any Renesas Electronics data sheet, user’s manual or other Renesas Electronics document.  

7. No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics hardware or software products, Renesas Electronics shall have absolutely no liability arising out 

of any vulnerability or security breach, including but not limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS ELECTRONICS DOES NOT WARRANT OR 

GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE, 

HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY 

VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH RESPECT TO THIS DOCUMENT 

AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.

8. When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that 

usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas Electronics disclaims any and all liability 

for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such specified ranges.

9. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a certain rate and malfunctions under 

certain use conditions.  Unless designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are not subject to radiation 

resistance design.  You are responsible for implementing safety measures to guard against the possibility of bodily injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics 

products, such as safety design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures.  Because the 

evaluation of microcomputer software alone is very difficult and impractical, you are responsible for evaluating the safety of the final products or systems manufactured by you.

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product.  You are responsible for carefully and sufficiently investigating applicable 

laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these applicable laws and regulations.  Renesas 

Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

11. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or regulations. You shall comply 

with any applicable export control laws and regulations promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.

12. It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or transfers the product to a third party, to notify such third party in advance of the contents and 

conditions set forth in this document.

13. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

14. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev. 5.0-1 October 2020)
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DC CHARACTERISTICS
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TIMING CONDITIONS

The AC characteristics described in this 

manual are guaranteed only under the 

following conditions.

If these conditions are not met, the AC 

characteristics cannot be guaranteed.



© 2026 Renesas Electronics Corporation. All rights reserved. 
R01TU0457EJ0100 rev1.0

Apr., 2026 Page 5

Operation outside this voltage range 
could cause permanent damage to 
the LSI.
This does not mean that normal 
operation is guaranteed

The voltage ranges of power supply that 

don’t cause permanent damage.

The input voltage ranges that don’t cause 

permanent damage to pins. 

Application of a voltage outside of this 

range could cause permanent damage to 

the LSI pins.

The value in the brackets is applied when 

VCC or AVCC is equal or greater than 

the minimum voltage described in the 

recommended operating voltage

. Operation outside this temperature 

range if not guaranteed and may cause 

permanent damage to the LSI.

Derating pf the operation may be required 

at temperatures above 85 oC

Storage of the device outside this 

temperature range may cause permanent 

damage to the LSI

ABSOLUTE MAXIMUM RATINGS

The notes provide supplementary 

information regarding the electrical 

characteristics.

Necessary conditions for use.
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Conditions required to guarantee AC 

specifications and normal operation.

RECOMMENDED OPERATING CONDITIONS
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DC CHARACTERISTICS

Terminals for which ΔVt is not specified are 

not guaranteed to have hysteresis width. It is 

only guaranteed to be recognized as High if it 

is above VIHmin and Low if it is below 

VILmax.
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The current flowing into the MCU from 

the external circuitry

This is the average current over the 

MCU’s operating cycle.

(Example) If the values are 1mA, 2mA 

and 3mA, the average value is 6mA/3 

= Average 2mA

DC CHARACTERISTICS
The current flowing out of the MCU to the 

external circuitry.
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The maximum allowable current value 

that can flow in per pin. If this value is 

exceeded,  operation cannot be 

guaranteed and the LSI may be  

permanently damaged

Total current value of all MCU output pins.

DC CHARACTERISTICS
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For information under the test conditions 

which are not listed here, refer to the IBIS 

model.

Leakage current of terminals other 

than those described in the "Input 

Leakage Current" item.

The off state refer to the high 

impedance state.

Built-in pull-up resistor value can be 

calculated by using this value.

Pull-up resistor = voltage in use ÷ Ip

DC CHARACTERISTICS
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Required conditions to guarantee the 

specification.

Current consumption value of each low power 

consumption mode. Refer to Low Power 

Consumption chapter for the peripheral state of 

each modes.

(Below is an example of RA6M5)

Differences in Typ/max are due to 

temperature, manufacturing variations, etc. 

(in particular due to temperature)

Current consumption value for the low 

power modes

This is current consumption value in the 

RTC operation.

To calculate the current consumption 

during RTC operation in each mode, add 

this value.

This is the transient current observed upon 

recovery from Deep Software Standby mode.

A temporary inrush current occurs, during 

which the current exceeds the steady-state 

level.

Current consumption when all functions 

except BGO are in operation.

Current consumption value when BGO is not 

working and the clock to modules described 

in Module Stop Control Registers is 

supplied/stopped.

DC CHARACTERISTICS
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DC CHARACTERISTICS

Current consumption of an analog 

power supply.

The current is consumed to operate 

ADC12, DAC12, and Temperature 

sensor.

Current consumption during 

conversion by ADC12.

It is applied at the timing shown in the 

figure below.

Current consumption during 

conversion by DAC12.

It is applied at the timing shown in 

the figure below.

Current consumption during conversion 

waiting by ADC12 and DAC12.

It is applied at the timing shown in the figure 

below.
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This is the current-consumption value measured 

during execution of the EEMBC-specified 

CoreMark program.

The current is primarily consumed by CPU 

operation.

DC CHARACTERISTICS
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If the VCC rise time at power-on is faster 

than this, it is out of the guaranteed 

operating range. (0.0084ms/V) 

Allowable rising/falling slope of a 

voltage change (greater than ±10%).

If a voltage change is faster than this, it 

is out of the guaranteed operating 

range. (1ms/V)

If VCC fall time when changing to VBATT is 

faster than this, it is out of the guaranteed 

operating range. (0.0084ms/V)

Sudden voltage drops when using VBATT 

can cause malfunction on return.

DC CHARACTERISTICS

Example for VCC=5V

This is start-up voltage range when Voltage monitor 0 

reset disabled at startup or SCI/USB boot mode enabled.

VCC Lower Bound

(Varies by product)

if VCC  rise time  at power-on is slower 

than this, it is out of the guaranteed 

operating range. (20ms/V) 
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Thermal resistance according to 

JEDEC standard.

Please refer to below for details.

<Heat-dissipation Mechanism | 

Renesas>

Θja=(Tj-Ta)/P

Ψjt=(Tj-Tt)/P

DC CHARACTERISTICS

Ta: Temperature of a place not affected by a heat source

Please refer to next pages for Tj

calculation.

https://www.renesas.com/support/technical-resources/packaging/characteristic/heat-dissipation
https://www.renesas.com/support/technical-resources/packaging/characteristic/heat-dissipation
https://www.renesas.com/support/technical-resources/packaging/characteristic/heat-dissipation
https://www.renesas.com/support/technical-resources/packaging/characteristic/heat-dissipation
https://www.renesas.com/support/technical-resources/packaging/characteristic/heat-dissipation
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DC CHARACTERISTICS
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AC CHARACTERISTICS AND OTHERS
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PREREQUISITES:

Time

Voltage

Overshoot and undershoot should 

be kept within the absolute 

maximum rating.

The base point of the horizontal line in the 

notation is basically as follows.

*If the expressions are different, they will be 

described separately.

For output notation: VOH or VOL

For input notation: VIH or VIL

Typical example in AC Characteristics

1. About Indication in Figures in AC Characteristics section

2. Notation of clocks in AC Specification section

Depending on the product, there are places where the clock notation is omitted. 

For the exact clock name, refer to the Clock section of the hardware manual.

Example : Notation in AC Characteristics section : PCLK, notation in Clock section : PCLKB

Notation in AC Characteristics section : ADCLK, notation in Clock section : PCLKD
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AC CHARACTERISTICS: CLOCK TIMING
This is the time until the oscillation of the 

resonator stabilizes. This value follows the 

matching evaluation by the resonator 

manufacturer.

It takes time to stabilize the oscillation after 

LOCO is oscillated (LOCOCR.LCSTP=0).

Max. 60.4us is applied under the 

conditions in this table.

HOCO oscillator frequency can be selected from 

several options. For this device, the oscillator 

frequency of 16/18/20MHz can be selected. This 

table also shows the errors at each oscillation 

frequency.

In addition, note that the measurement conditions 

have temperature characteristics.

The accuracy according to this value is as follows.

Period jitter indicates the temporal 

variation of the clock period.

Oscillation 

frequency

(MHz)

Error

(Ta = -20~105℃)

Error

(Ta = -40~-20℃)

16 ±2.4375% ±3%

18 ±2.44% ±3%

20 ±2.4 % ±3%
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AC CHARACTERISTICS: CLOCK TIMING

This  is an indication of the  timing variability of the clock 

period.

Period jitter takes the difference from the previous period for 

each cycle and statistically expresses the variation.

Long term jitter expresses the variation from the difference 

between the ideal and actual clock cycles.

The output clock frequency range of 

the PLL frequency synthesizer.

Note that this is not the operation 

clock. In addition, please note that 

the input frequency range of the PLL 

frequency synthesizer is determined 

by the productNOTE.

NOTE : Refer to the Clock 

Generation Circuit section in the 

User's Manual Hardware.

It takes time to stabilize the 

oscillation (OSCSF. PLLSF=1) after 

PLL is oscillated (PLLCR. 

PLLSTP=0).Max. 174.9us is applied 

under the conditions in this table.

This is the time between enabling 

FLL (Frequency Correction) and 

stabilizing.

The frequency accuracy of the FLL 

is guaranteed only after the FLL is 

stabilized.

HOCO

tFLLWT

Time from FLL Activation to HOCO 

Clock Stabilization

Time from FLL Activation to HOCO 

Clock Stabilization
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The internal reset hold time of the POR.

If the VCC exceeds VPOR, an internal unreset

signal is issued after the tPOR + tdet elapses.

LVDn (n=0~2) internal reset retention time.

If the VCC exceeds Vdetn, an internal unreset

signal is issued after tLVDn + tdet has elapsed.

Voltage detection response delay time (the 

delay time until it reacts after voltage detection).

There is delay by tdet from when the voltage 

crosses the threshold to when the internal reset 

signal switching occurs.

This is the minimum amount of time that needs 

to be secured when the VCC falls below the 

detection voltage.

If the VCC exceeds the detected voltage after 

the VCC drops for less than tVOFF, the voltage 

cannot be detected correctly when the VCC 

rises, and the power-on reset will not occur.

This is the voltage that causes an internal reset 

when the VCC is lowered. (You can choose to 

enable/disable)

When enabled, the voltage can be selected from 

the n-level (in this case, two levels).

If VCC drops below Vdet0, it will cancel the internal 

reset after tLVD0 + tdet has elapsed. *1

Turn up VCC to working voltage before release.

This is the voltage that cancels the internal reset 

when the power supply is started (when VCC 

rises).

If the VCC exceeds the VPOR, it cancels the 

internal reset after the tPOR + tdet elapses. *1

Turn up VCC to working voltage before release.

This voltage causes an interrupt or internal reset 

when VCC rises or falls. (You can choose to 

enable/disable)

If VCC falls below or above Vdetn, it cancels the 

internal reset after tLVDn + tdet elapses. (The timing 

changes depending on the value of 

LVDnCR0.RN)*1

Turn up VCC to working voltage before release.

*1 See here for information on when a reset occurs/cancels.

POWER-ON RESET CIRCUIT AND VOLTAGE DETECTION CIRCUIT 
CHARACTERISTICS
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SUPPLEMENTARY INFORMATION : POWER-ON RESET CIRCUIT AND 
VOLTAGE DETECTION CIRCUIT CHARACTERISTICS

◼ To enable POR, apply more than VCC*1 to RESET pin.

Note that if a capacitor is inserted to RESET pin to protect against noises, RESET pin rising potential will 

be slower than VCC rising potential, which means that the pin is judged to be a RESET pin reset, not a 

power-on reset.

*1 : VCC must comply with the following rising slope (SrVCC).

Example of RA6M5 case : 

Power supply startup with LVD0 : (0.0084ms/V) ≦ SrVCC ≦ (20ms/V)

NOTE :The above is true when Voltage monitor 0 reset disabled at startup or SCI/USB boot mode enabled. 

◼ Dt/dVCC

Allowable rise/fall gradient for power supply 

fluctuation (fluctuation exceeding ±10%). 

If the power supply suddenly fluctuates 

more than 1ms/V, it will not be covered by 

the warranty.

*The above is a sample RA6M5. There are 

some products that have no default.

VCC

tVOFF

VPOR

Vdet0

(LVD0)

Vdet1,2

(LVD1,2)

Time

NOTE :Various values in the statements and tables vary depending on the product. Refer to the electrical characteristics in the hardware manual of each product.

NOTE :For more information on the symbol symbols in the diagram, see here.

① ② ③ ④ ⑤ ⑥ ⑦

◼ tVOFF(VCC down time)

To ensure that the 

reset occurs, the 

tVOFF ≧ 200 μs must 

be met.

If the potential returns 

before the specified 

time, the reset cannot 

be issued correctly.

*The above is a 

sample RA6M5.

n : 1,2

Min:tVOFF

Tdet Tdet tLVD(0,1,2)

◼ Internal-reset operation by LVD0, 1, 2

(LVD1,2 is when LVDnCR0.RN = "0")

Min:tVOFF

Tdet tLVD(1, 2)

* LVD1 and 2 can be reset by setting 

LVDnCR0.RN = "1”.

Min:tVOFF

Tdet Tdet tPOR

◼ Internal-reset operation when POR is applied

Tdet tPOR

VPOR

①
② ③

④
⑥

⑤
⑦

⑥ ⑦

◼ Internal-reset operation by LVD1, 2

(When LVDnCR0.RN = "1")

2) When LVDnCR0.RN = "1"

1) When LVDnCR0.RN = "0"

Internal reset signal(active low)

RESET terminal applied voltage VCC Guaranteed voltage range
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AC CHARACTERISTICS: RESET TIMING

This is the reset time required for 

internal initialization.

Be sure to input a reset signal that is 

greater than or equal to the value 

described in this manual. If the reset 

time is short, the MCU may not be 

initialized correctly, and operation may 

not be possible.

After the reset pin goes High, the reset 

process is required internally. After this 

time has elapsed, the reset is 

cancelled and the user program is 

executed.

This is the waiting time that occurs 

after an internal reset due to the 

above factors.

After this time, the internal reset is 

cancelled, and the CPU starts 

handling the reset exception.
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AC CHARACTERISTICS: LOW POWER MODE

Example)

If the system clock source is the main clock 

oscillator and the LOCO is in operation.

Total return time =

tSBYMC + tSBYOSCWT - tSBYOSCWT + 2n / fLOCO

Longest clock Main clock

n: Number of weeks

fLOCO: LOCO frequency

※注13を参照して算出する旨を記載※注13を参照して算出する旨を記載
Please refer to the contents of Note 13 

and the table below to find the return time.

Below is an example of the RA6M5.
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AC CHARACTERISTICS: NOISE FILTER

The pulse widths shown in this table 

are for normal mode operation.

In software standby mode, a pulse 

width of Min = 200us is required.

If you switch the clock source to 

something other than PCLKB and use a 

filter, the 4 clocks of the switched clock 

source will be added to the pulse width 

shown in the table.
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AC CHARACTERISTICS: BUS TIMING

As for this value, it does 

not become 0 or less.

Required conditions to guarantee the following specifications.

Pay special attention when selecting the output load conditions and drive 

capability. If the normal drive output is selected for bus driving, the timing 

may not be long enough and access may not be performed correctly.
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AC CHARACTERISTICS: BUS TIMING

A0~A15 is output from the address 

bus/data bus (A0/D0~A15/D15). 

After A16, it is output from the 

address bus of Axx.

Read timing is the rising edge of 

EBCLK's Tend. 
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AC CHARACTERISTICS: BUS TIMING
WAIT cycling is inserted synchronously with 

the inner EBCLK. When EBCLK pin output is 

set to 1/2 of the internal BCLK clock, note 

that the assertion/negation timing of the 

control signals may change not only at the 

rising timing but also at the falling timing of 

the EBCLK pin depending on the number of 

WAITs set.
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AC CHARACTERISTICS: I/O PORTS TIMING

The time varies depending on the 

frequency of the peripheral module clock 

(PCLK), so please check it together with 

the set PCLK period.

In the example shown, tPBcyc x 1.5 is the 

input data pulse width.

Skew represents the time 

difference between signals when 

transmitting multiple signals 

simultaneously.
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AC CHARACTERISTICS: I/O PORTS TIMING

The reference clock is the peripheral 

module clock supplied to I/O port.

Check in the Clock Generation Circuit 

chapter.

The RA6M5 example uses the 

following clocks as a reference:

ADC12：PCLKA

AGT：PCLKB
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AC CHARACTERISTICS: SPI TIMING

To achieve the maximum  bit rate 

Please considering carefully  the 

specifications of the bus driver / bus  

interface LSI , such as settup and 

hold time , and the bus configuration 

(bus loading) to make sure the 

maimum bit rate can be achieved 

reliably.
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AC CHARACTERISTICS: QSPI TIMING

In the case of continuous transfer, this 

is the free time from the end of the 

transfer to the start of the next transfer.
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AC CHARACTERISTICS: IIC TIMING

The upper/lower limit of 

tSCLH,tSCLL differs 

depending on the 

communication speed of 

IIC. For more information, 

please refer to the "IIC 

Bus Specifications" 

proposed by NXP.

As the rise time varies 

depending on the load 

conditions, observe the 

actual output waveform 

after mounting the board 

and check.



© 2026 Renesas Electronics Corporation. All rights reserved. 
R01TU0457EJ0100 rev1.0

Apr., 2026 Page 34

A/D CONVERSION CHARACTERISTICS

Refer to the next page for the terms of A/D 

conversion.

Please also refer to the Hardware Manual 

"Analog input sampling time and scan 

conversion time (comparison time)".
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EXPLANATION OF 
A/D CONVERTER-CHARACTERISTIC TERMINOLOGY

▪ Absolute accuracy

Absolute accuracy is the difference between output code based on the theoretical A/D conversion characteristics, and the actual A/D conversion result. When 

measuring absolute accuracy, the voltage at the midpoint of the width of analog input voltage (1-LSB width), that can meet the expectation of outputting an equal 

code based on the theoretical A/D conversion characteristics, is used as an analog input voltage. For example, if 12-bit resolution is used and if reference voltage 

(VREFH0 = 3.072 V), then 1-LSB width becomes 0.75 mV, and 0 mV, 0.75 mV, 1.5 mV, ... are used as analog input voltages.

If analog input voltage is 6 mV, absolute accuracy = ±5 LSB means 

that the actual A/D conversion result is in the range of 003h to 00Dh though an output code, 

008h, can be expected from the theoretical A/D conversion characteristics.

▪ Integral nonlinearity error (INL)

Integral nonlinearity error is the maximum deviation between the ideal line 

when the measured offset and full-scale errors are zeroed, and the actual output code.

▪ Differential nonlinearity error (DNL)

Differential nonlinearity error is the difference between 1-LSB width 

based on the ideal A/D conversion characteristics and the width of the actual output code.

▪ Offset error

Offset error is the difference between a transition point of the ideal first output code 

and the actual first output code.

▪ Full-scale error

Full-scale error is the difference between a transition point of the ideal last output code 

and the actual last output code.
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D/A CONVERSION CHARACTERISTICS

This is the buffer 

characteristic when the low-

capacitance impedance 

buffer is enabled.

Some products have no 

buffer.

In the case of buffered output, DNL and INL characteristics 

are guaranteed rather than absolute accuracy.

Output resistor (RO) in D/A converters.

When external buffers are connected, a voltage-drop 

occurs due to the output-resistance inside D/A converter. 

The actual Vr are as follows.

Vr = Output voltage*R/ (R + RO)

Therefore, in order to bring Vr closer to the output 

voltage,

The external resistance (R) must be greater than RO 

(e.g., 100 times or more).

0V~0.2V and AVCC1-

0.2~AVCC are not guaranteed, 

although the voltage is output.
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TSN CHARACTERISTICS
This temperature sensor can measure the temperature inside the chip.

Since there is a variation between individual values of this temperature sensor, the 

temperature slope and output potential of this temperature sensor characteristics are 

average (typical).

If you want to measure the temperature with higher accuracy, perform trial measurements 

of 1 and 2 points of temperature for each individual, and calculate the temperature slope 

and output potential.

For the calculation method, please refer to the How to use the temperature sensor in the 

Temperature Sensors chapter.

The temperature can be calculated 

using this value. However, this 

value is only an average value 

across all LSI , and there are 

individual differences between 

each device.

If you wish to perform more 

accurate temperature 

measurement, we recommend that 

you perform two-point  calibration 

for each chip and calculate the 

slope individually.

Average value of temperature 

sensor output potential when 

ambient temperature is 25°C. The 

temperature can be calculated 

using this value. However, this 

value is only an average value 

across all LSI, and there are 

individual differences between 

each device..

If you want to make more accurate 

temperature measurements, we 

recommend that you make actual 

measurements for each chip and 

use that value.

This is the stable waiting time of the output (reference voltage) of the temperature sensor.

After starting up the temperature sensor, wait for the temperature sensor startup time before starting the A/D conversion.

The temperature sensor activation signal differs for each microcomputer. Check the temperature sensor chapter.
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BATTERY BACKUP FUNCTION CHARACTERISTICS

This is the voltage applied to the VBATT terminal 

when switching the power supply from VCC to Vbatt. 

If the condition Vbatt < 2.7V is met during  the time 

that VCC ia falling, it will not transition  to the  

battery backup.
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FLASH MEMORY CHARACTERISTICS

Required conditions to guarantee the 

following specifications.

The range of typ/max values depends on 

individual differences in the product, 

temperature, number of writes, etc.

The target area of the program/erase count 

is for each area of the program unit.

For example, if the program unit is 4B for a 

32 KB area, it is possible to achieve more 

writes than described as a whole by 

staggering the areas instead of writing to 

the same area continuously.
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DATA FLASH CHARACTERISTICS

The range of typ/max values depends on 

individual differences in the product, 

temperature, number of writes, etc.

Required conditions to guarantee the 

following specifications.

The target area of the program/erase count 

is for each area of the program unit.

For example, if the program unit is 4B for a 

32 KB area, it is possible to achieve more 

writes than described as a whole by 

staggering the areas instead of writing to the 

same area continuously.
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DATA FLASH CHARACTERISTICS

The target area of the program/erase count 

is for each area of the program unit.

For example, if the program unit is 4B for a 

32 KB area, it is possible to achieve more 

writes than described as a whole by 

staggering the areas instead of writing to the 

same area continuously.

If the specified number of programs/erases 

is exceeded, the write/erase time will be 

longer and read errors will be more likely to 

occur.
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