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ABSOLUTE MAXIMUM RATINGS @

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.

Item Symbols Conditions Ratings Unit
_\Ig_UFTP_W_V_Oﬁﬁe—J VDD -0.5to +6.5 \
EVDDO, EVDD1 | EVDDO = EVDD1 -0.5to +6.5 \Y
EVsso, EVss1 | EVsso = EVsst1 -0.5to0 +0.3 \Y
———REGC pin input voltagdl | ViReac REGC 0.3 t0 +2.1 Vv
and -0.3 to VDD + 0.3Note 1
Input voltageI Vi1 P00 to P07, P10 to P17, P30 to P37, -0.3 to EVDDO + 0.3 \Y
_———— P40 to P47, P50 to P57, P64 to P67, and -0.3 to VDD + 0.3Note 2
P70 to P77, P80 to P87, P90 to P97,
P100 to P106, P110 to P117, P120,
P125 to P127, P140 to P147
Vi2 P60 to P63 (N-ch open-drain) -0.3to +6.5 \%
Vi3 P20 to P27, P121 to P124, P137, -0.3 to VDD + 0.3Note 2
P150 to P156, EXCLK, EXCLKS, RESET

Note 1. | Connect the REGC pin to Vss via a capacitor (0.47 to 1 uF). The listed value is the absolute maximum rating of the REGC
| I pin. Only use the capacitor connection. Do not apply a specific voltage to this pin.
|[Note 2. | This voltage must be no higher than 6.5 V.
| |

(Cautionj  Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any parameter.
That is, the absolute maximum ratings are rated values at which the product is on the verge of suffering physical
damage, and therefore the product must be used under conditions that ensure that the absolute maximum

ratings are not exceeded.

r—n

——

. Guaranteed values of

characteristics and values that
users should adhere to

. Guaranteed value of characteristics

. Explanation subject
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ABSOLUTE MAXIMUM RATINGS @

This is the output voltage Item Symbols Conditions Ratings Unit
. . —————y

range for each pin that will _\|Output voltage, Vo1 P00 to P07, P10 to P17, P30 to P37, -0.3 to EVDDO + 0.3 v

not damage the _———— P40 to P47, P50 to P57, P60 to P67, and -0.3 to VDD + 0.3Note 2

microcontroller. P70 to P77, P80 to P87, P90 to P97,

P100 to P106, P110 to P117, P120,
P125 to P127, P130, P140 to P147

- . gy Note 2
This is the input voltage range —\ Vo2 P20 to P27, P121, P122, P150 to P156 0.3 to VDD + 0_3Note \Y
for the analog pin that will not JAnalog input voltagel VAI1 ANI16 to ANI26 -0.3 to EVDDO + 0.3 %
damage the microcontroller. === and -0.3 to AVREFP + 0.3
Notes 2, 3
VAI2 ANIO to ANI14 -0.3to VDD + 0.3 \%
and -0.3 to AVREFP + 0.3
Notes 2, 3
—— - _
This is supplementary Note 2. | This voltage must be no higher than 6.5 V.
information regarding I Note 3. | The voltage on a pin in use for A/D conversion must not exceed AVREFP + 0.3.
electrical characteristics. |
In order to use it correctly, it l_Ca_ti_n| Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any parameter.
is necessary to confirm these That is, the absolute maximum ratings are rated values at which the product is on the verge of suffering physical
conditions as well. damage, and therefore the product must be used under conditions that ensure that the absolute maximum

ratings are not exceeded.

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

. Guaranteed value of characteristics

r—n
1 I': 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.

Iltem

Symbols

Conditions

Ratings

Unit

H

_/L

T ———y
igh-level output current

loH1

Per pin

P00 to P07, P10 to P17, P30 to P37,
P40 to P47, P50 to P57, P64 to P67,
P70 to P77, P80 to P87, P90 to P97,
P100 to P106, P110 to P117, P120,
P125 to P127, P130, P140 to P147

-40

mA

Total of all pins
-170 mA

P00 to P04, P07, P32 to P37, P40 to P47,
P102 to P106, P120, P125 to P127, P130,
P140 to P145

mA

P05, P06, P10 to P17, P30, P31, P50 to P57,
P64 to P67, P70 to P77, P80 to P87,

P90 to P97, P100, P101, P110 to P117, P146,
P147

-100

mA

loH2

Per pin

Total of all pins

P20 to P27, P121, P122, P150 to P156

-5

mA

-20

mA

Iljw—level output currentl
— o - —

loL1

Per pin

P00 to P07, P10 to P17, P30 to P37,
P40 to P47, P50 to P57, P60 to P67,
P70 to P77, P80 to P87, P90 to P97,
P100 to P106, P110 to P117, P120,
P125 to P127, P130, P140 to P147

4QNote

mA

Total of all pins
170 mA

P00 to P04, P07, P32 to P37, P40 to P47,
P102 to P106, P120, P125 to P127, P130,
P140 to P145

70

mA

P05, P06, P10 to P17, P30, P31, P50 to P57,
P60 to P67, P70 to P77, P8O0 to P87,

P90 to P97, P100, P101, P110 to P117, P146,
P147

100

mA

loL2

Per pin

Total of all pins

P20 to P27, P121, P122, P150 to P156

10

mA

20

mA

—
Note lThe rating for the following port pins is 80 mA when loL1 = 40.0 mA is specified by the 40-mA port output control register

|PTDO).

« Pins P04, P10, and P120 of the 64- to 100-pin package products with 384- to 768-Kbyte flash ROM

« Pin P110 of the 100-pin package products with 384- to 768-Kbyte flash ROM
I « Pins P17 and P51 of the 30- to 52-pin package products

« Pin P70 of the 32- to 52-pin package products

I Caution | Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any parameter.
— —

That is, the absolute maximum ratings are rated values at which the product is on the verge of suffering physical

damage, and therefore the product must be used under conditions that ensure that the absolute maximum
ratings are not exceeded.

r—n

——

Guaranteed values of
characteristics and values that
users should adhere to

Guaranteed value of characteristics

Explanation subject
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ABSOLUTE MAXIMUM RATINGS @

Item Symbols Conditions Ratings Unit
Ambient operating TA In normal operation mode 3C: Industrial applications -40 to +105 °C

temperature 2D: Consumer applications -40 to +85

In flash memory programming mode | 3C: Industrial applications -40 to +105

This is the temperature range - 2D: Consumer applications -40 to +85
for storage without operating Storage temperature! Tstg -65 to +150 °C

the microcontroller. el

Caution Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any parameter.

That is, the absolute maximum ratings are rated values at which the product is on the verge of suffering physical
damage, and therefore the product must be used under conditions that ensure that the absolute maximum

This is supplementary ratings are not exceeded.

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

r—n
1 I': Explanation subject
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CHARACTERISTICS OF THE OSCILLATORS

CHARACTERISTICS OF X1 AND XT1 OSCILLATORS

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

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.

37.2.1 Characteristics of the X1 oscillator

T (TA=-4010 +105°C, 1.6 V< VDD <55V, Vss = 0 V)|

Item Resonator Conditions Min. Typ. Max. Unit

1 clock oscillation allowable input. | Ceramic resonator/ 0.05 1 Hs
cycle timeNote crystal resonator
=

Note The listed time and frequency indicate permissible ranges of the oscillator. For actual applications, request evaluation by the
manufacturer of the oscillator circuit mounted on a board so you can use appropriate values. Refer to AC Characteristics for
instruction execution time.

Caution Since the CPU is started by the high-speed on-chip oscillator clock after release from the reset state, the user
should use the oscillation stabilization time counter status register (OSTC) to check the X1 clock oscillation
stabilization time. Specify the values for the oscillation stabilization time in the OSTC register and the oscillation
stabilization time select register (OSTS) after having sufficiently evaluated the oscillation stabilization time with
the resonator to be used.

37.2.2 Characteristics of the XT1 oscillator
(TA=-40to +105°CJ2.4 V < VDD < 5.5 V for the 30- to 36-pin pr ducts,|1 .6V =VDD = 5.5V for the 40- to 128-pin products,
Vss=0V)
ltem Resonator Conditions Min. Typ. Max. Unit
XT1 clock oscillation frequency Crystal resonator 32.768 kHz
(fXT)NOte

Note The listed time and frequency indicate permissible ranges of the oscillator. For actual applications, request evaluation by the
manufacturer of the oscillator circuit mounted on a board so you can use appropriate values. Refer to AC Characteristics for
instruction execution time.

r—n

——

. 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

37.2.3 Characteristics of the On-chip Oscillators

(TA=-40to +105°C, 1.6V =VDD<5.5V,Vss=0V)

Item Symbol Conditions Min. Typ. Max. Unit

High-speed on-chip fiH 1 32 MHz

oscillator clock frequency
This is the accuracy range of —— |High-speed on-chip -; HIPREC =1 [+85t0+105°C |18V <VDD<55V | -2.0 +2.0 %
the clock frequency for the oscillator clock frequency
high-speed on-chip oscillator. [accuracyNote _I 16V=VbD=55V 6.0 *6.0 %
The operation of the CPU and -20t0+85°C [18V<VDD<55V -1.0 +1.0 %
peripheral functions depends
on the accuracy of the 16V<VDD=55V -5.0 +5.0 %
selected operating clock. -40 to -20°C 1.8V=sVDD<55V -1.5 +1.5 %

1.6V=VDD=s55V -5.5 +5.5 %
_ 0,
By adjusting the High-Speed _ HIPREC = Ohote 4 " 0 %
On-Chip Oscillator Trimming _\ High-speed on-chip .: 0.05 %
Register (HIOTRM), flH can be oscillator clock correction
corrected. It indicates the resolution, _ _ _ _|
frequency accuracy that Note 1. The accuracy values were obtained in testing of this product.
changes when the setting Note 2. The listed values only indicate the characteristics of the oscillators. Refer to AC Characteristics for instruction execution . Guaranteed values of
value of HIOTRM is varied by time. characteristics and values that
L Note 3. Guaranteed by characterization results. users should adhere to N
Note 4. The listed condition applies when the setting of the FRQSELS3 bit is 1. + Guaranteed value of characteristics

r—n
1 I': Explanation subject
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DC CHARACTERISTICS

PIN CHARACTERISTICS @

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.

(TA =-40 to +105°C, 1.6 V < EVDDO = EVDD1 = VDD < 5.5V, Vss = EVss0o = EVss1=0V) (1/7)
\l Item Symbol Conditions Min. Typ. Max. Unit
[Allowable high-level 1 | IoH1_Per pinfor P00 to P07, 16V <EVDDO<55V 100 | mA
Ioutput currentNote 1 | /?1010131 7, P30 to P37, Note 2
=TT TT= P40 to P47, P50 to P57,
P64 to P67, P70 to P77,
P80 to P87, P90 to P97,
P100 to P106, P110 to P117,
P120, P125 to P127, P130,
P140 to P147
—_—————————
Total of P00 to P04, F>o7,I 40V<EVDDO<55V -55.0 mA
/ P32 to P37, P40 to P47, : Note 4
P102 to P106, P120
’ ’ < =
/ o o b1y 1o I 27V <EVDD0<4.0V 10.0 mA
P140 to P145 1.8V=<EVDD0O <27V -5.0 mA
when duty < 70%Note 3
wvhen duty= 2% 2, 1.6 V<EVDDO< 18V 2.5 mA
Total of P05, P06, P10 to P17, 40V<EVDDO<55V -80.0 mA
P30, P31, P50 to P57, P64 to P67, Note 5
P70 to P77, P80 to P87, i
P90 to P97, P100, P101, 2.7V <EVDD0<4.0V 19.0 mA
P110 to P117, P146, P147 1.8V <EVDDO <27V -10.0 mA
(when duty < 70%Note 3)
1.6 V<EVDDO< 1.8V -5.0 mA
Total of all pins 16 V<EVDD0O<55V -135.0 mA
Note 6

(when duty < 70%Note 3)

(Notes, Caution, and Remark continue on the next page.)

r—n

——

. 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 @

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

When using with a duty > 70%
condition, the current value

The average current that can
flow remains unchanged.

(TA =-40 to +105°C, 1.6 V < EVDD0 = EVDD1 < VDD £ 5.5V, Vss = EVsso = EVss1=0V) 1/7)
Item Symbol Conditions Min. Typ. Max. Unit
Allowable high-level loH2 | Per pin for P20 to P27, P121, f20V=Vbp <55V 30 | mA
output currentNote 1 P122, P150 to P156 . Note 2
J27V<VDD<4.0 v -1.0 mA
1 Note 2
1.8V<Vvop<27V]| -1.0 mA
I Note 2
| ] !
/ l1.6V<VbD<1.8V 05 mA
I Note 2
Total of all pins 40V<VDD<55 VI -20.0 mA
< o, Note 3
(when duty < 70%Hefe %) 27VsVop<40Vh 1100 | mA
18VsVop<27V! 5.0 mA
J1.6V<vop <18V 50 | mA
R R e ———— ]

Note 1. Device operation is guaranteed at the listed currents even if current is flowing from the EVDbDo, EVDD1, or VDD pin to an
output pin.
Note 2. The combination of these and other pins must also not exceed the value for maximum total current.

that can flow becomes smaller.

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

INote 3.1 The listed currents apply when the duty cycle is no greater than 70%. Use the following formula to calculate the output
- current when the duty cycle is greater than 70%, where n is the duty cycle.
« Total output current from the listed pins = (IoH x 0.7)/(n x 0.01)
Example when n = 80% and |oH =-10.0 mA
Total output current from the listed pins = (-10.0 x 0.7)/(80 x 0.01) =-8.7 mA
Note that the duty cycle has no effect on the current that is allowed to flow into a single pin. A current higher than the
absolute maximum rating must not flow into a single pin.

Note 4.I The maximum value is -30 mA in the products for industrial applications (R7F100Gxx3Cxx) with an ambient operating

b | temperature range of 85°C to 105°C.
INote 5.| The maximum value is -50 mA in the products for industrial applications (R7F100Gxx3Cxx) with an ambient operating
| temperature range of 85°C to 105°C.

Note G.I The maximum values are respectively -100 mA and -60 mA in the products for industrial applications (R7F100Gxx3Cxx) with
= ™= an ambient operating temperature range of -40°C to 85°C and of 85°C to 105°C.

Caution The following pins are not capable of the output of high-level signals in the N-ch open-drain mode.
P00, P02 to P04, P10 to P15, P17, P34, P42 to P45, P50, P52 to P55, P71, P72, P74, P80 to P83, P96, P120, and
P142 to P144

r—n

——

. 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 ®

(TA =-40 to +105°C, 1.6 V < EVDD0 = EVDD1 £ VDD £ 5.5V, Vss = EVsso = EVss1 =0 V)

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.

Item

Symbol

Conditions

Min.

Typ.

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.

FAllowable Tow-level |
Ioutput currentNote 1

loL1_APer pin'for P00 to P07,
P10 to P17, P30 to P37,
P40 to P47, P50 to P57,

P64 to P67, P70 to P77,
P80 to P87, P90 to P97,
P100 to P106, P110 to P117,
P120, P125 to P127, P130,
P140 to P147

Per pin for P60 to P63

jTotal of POO to P04, P07,

_—"|jPs2t0 P37, P40 to Paz, |
1

P102 to P106, P120,
IP125 to P127, P130, |
IP140 to P145

Jwhen duty < 70%Note 4)

40V <EVDDO<55V

27V <EVDD0<40V

1.8V=EVDD0<2.7V

16 V=<EVDD0O<18V

Total of P05, P06, P10 to P17,
P30, P31, P50 to P57, P60 to P67,
P70 to P77, P80 to P87,

40V <EVDDO<55V

P90 to P97, P100, P101,

27V <=EVDD0<4.0V

P110 to P117, P146, P147
(when duty < 70%Note 4)

1.8V =<EVDD0 <27V

1.6 V<EVDD0O <18V

Total of all pins
(when duty < 70%Note 4)

(217)
Max. Unit
20.0 mA
Notes 2, 3

15.0 mA
Note 2

70.0 mA
Note 5

15.0 mA

9.0 mA

45 mA

80.0 mA
Note 5

35.0 mA

20.0 mA . Guaranteed values of

characteristics and values that
10.0 mA users should adhere to
1500 mA . Guaranteed value of characteristics
Note 6
r—n-

(Notes and Remark continue on the next page.)

. Explanation subject
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DC CHARACTERISTICS

PIN CHARACTERISTICS @

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

The average current that can
flow remains unchanged.

that can flow becomes smaller.

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

(TA =-40 to +105°C, 1.6 V < EVDDO = EVDD1 <= VDD £ 5.5V, Vss = EVsso = EVss1 =0 V) (217)
Item Symbol Conditions Min. Typ. Max. Unit
Allowable low-level loL2 Per pin for P20 to P27, P121, LTO V_s \ED S_S‘SV| g 5Note2| mA

output currentNote 1 P122, P150 to P156

l27v<vop<4.0V] 1 5Note2| mA
1.8Vsvop<27VI 0.6Note2| mA
16V=vop<18Vvl 04Note2| mA
Total of all pins 40V=VbpDs55V I 20 mA
(when duty < 70%Note %) 27V<Vop<40Vh 20 | mA
1.8V5VDD<2.7V! 15 mA
1 6ys\op<18y] 10 mA

Note 1.

Note 3]

_\l-Note4_l
b o

— Note 5'
| |

Note 6
L =1

Remark

Device operation is guaranteed at the listed currents even if current is flowing from an output pin to the EVsso, EVss1, or
Vss pin.
The combination of these and other pins must also not exceed the value for maximum total current.
The maximum rating for the following port pins is 40 mA when loL1 = 40.0 mA is specified by the 40-mA port output control
register (PTDC).
+ Pins P04, P10, and P120 of the 64- to 100-pin package products with 384- to 768-Kbyte flash ROM
+ Pin P101 of the 100-pin package products with 384- to 768-Kbyte flash ROM
* Pins P17 and P51 of the 30- to 52-pin package products
+ Pin P70 of the 32- to 52-pin package products
The listed currents apply when the duty cycle is no greater than 70%. Use the following formula to calculate the output
current when the duty cycle is greater than 70%, where n is the duty cycle.
« Total output current from the listed pins = (IoL x 0.7)/(n x 0.01)
Example when n = 80% and loL = 10.0 mA
Total output current from the listed pins = (10.0 x 0.7)/(80 x 0.01) = 8.7 mA
Note that the duty cycle has no effect on the current that is allowed to flow into a single pin. A current higher than the
absolute maximum rating must not flow into a single pin.

The maximum value is 40 mA in the products for industrial applications (R7F100Gxx3Cxx) with an ambient operating
temperature range of 85°C to 105°C.
The maximum value is 80 mA in the products for industrial applications (R7F100Gxx3Cxx) with an ambient operating
temperature range of 85°C to 105°C.

The characteristics of functions multiplexed on a given pin are the same as those for the port pin unless otherwise
specified.

r—n

——

. 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 &

(TA=-40to +105°C, 1.6 V< EVDD0 = EVDD1 <VDD <55V, Vss = EVsso = EVss1=0V) (3/7)
This is the voltage range in — - -
which the read value of the \l Item Symbol Conditions Min. Typ. Max. Unit
port register reliably becomes Input voltage, high | | ViH1 | P00 to P07, P10 to P17, Normal input buffer | 0.8 EVDDO EVobo | V
"1", - - T == P30 to P37, P40 to P47,

P50 to P57, P64 to P67,
P70 to P77, P80 to P87,
P90 to P97, P100 to P106,
P110 to P117, P120,

P125 to P127, P140 to P147

V2 |PO1, PO3, P04, P10, P11, [ TTLinputbuffer || 2.2 EVooo | V
P13 to P17, P43, P44, 40V <EVDD0<55 VI
P53 to P55, P80, P81, P142, )
The characteristics change P143 | TTL input buffer | 2.0 EVDDO v
when set as a TTL input buffer. —|3:3V=EVDD0<4.0V,
I TTL input buffer | 1.5 EVDDO \Y;
1.8 V.S EVOR0 <33V
P60-P63 are pins with a VIH3 P20 to P27, P150 to P156 0.7 VbD VDD
voltage withstand capabilit ——
g pabiity ViHe | P60 to P63 eV i 6.0,
of 6V. -
VIH5 P121 to P124, P137, EXCLK, EXCLKS, RESET 0.8 VDD VDD
Caution The maximum value of ViH of pins P00, P02 to P04, P10 to P15, P17, P34, P42 to P45, P50, P52 to P55, P71, P72, . Guaranteed values of
P74, P80 to P83, P96, P120, and P142 to P144 is EVDDo, even in the N-ch open-drain mode. characteristics and values that

users should adhere to

. Guaranteed value of characteristics

r—n
1 I': Explanation subject
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DC CHARACTERISTICS

PIN CHARACTERISTICS ®

(TA =-40to +105°C, 1.6 V < EVDD0O = EVDD1 £ VDD < 5.5V, Vss = EVss0 = EVss1=0V) (3/7)
This is the voltage range in Item Symbol Conditions Min. Typ. Max. Unit
which the read value of the _\ ——
t reist liablv b Epgt vgltage@w: Vi1 P00 to P07, P10 to P17, Normal input buffer 0 0.2EVDDO | V
’rl)o"r register reliably becomes P30 to P37, P40 to P47,
0". P50 to P57, P64 to P67,
P70 to P77, P80 to P87,
P90 to P97, P100 to P106,
P110 to P117, P120,
P125 to P127, P140 to P147
=B
ViL2 P01, P03, P04, P10, P11, TTL input buffer I 0 0.8 \%
The characteristics change — P13 to P17, P43, P44, 40V <EVDD0O=<55 VI
: g \ P53 to P55, P80, P81, P142, i
when set as a TTL input buffer. ~—~——|P143 JTTL input buffer | 0 0.5 \Y
\ 3.3V<EVDD0<4.0 VI
I TTL input buffer | 0 0.32 \%
|1 .6 V<EVDD0< 3.3 Vl

ViL3 P20 to P27, P150 to P156 0 0.3 VDD
ViL4 P60 to P63 0 0.3 EVDDo
VIL5 P121 to P124, P137, EXCLK, EXCLKS, RESET 0 0.2 VDD

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

. Guaranteed value of characteristics

r—n
1 I': Explanation subject

——

RO1TUO439EJ0100 Rev1.00
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DC CHARACTERISTICS

PIN CHARACTERISTICS @

This is the voltage value

output from the pin during _\

high-level output. The voltage
value varies depending on the
conditions of IOH.

(TA=-40to +105°C, 1.6 V< EVDD0O =EVDD1=<VDD <55V, Vss =EVsso = EVss1 =0 V) (4/7)
Item Symbol Conditions Min. Typ. Max. Unit
Output voltage, highl | Vor1 | P00 to PO7, P10 to P17, 40V <EVDD0O<55V, | EVDDO \Y
- P30 to P37, P40 to P47, loH1 =-10.0 mA -15
P50 to P57, P64 to P67,
P90 to P97, P100 to P106, IoH1 =-3.0 mA -0.7
P110 to P117, P120, 2.7V<EVDD0<55V, | EVDDO Y%
P125 to P127, P130, [OH1 = -2.0 MA -06
P140 to P147
1.8V=<EVDD0OL<55YV, EVDDO \
IoH1 = -1.5 mA -05
1.6 V=<EVDD0O<55YV, EVDDO \
IoH1 =-1.0 mA -05
VOH2 P20 to P27, P121, P122, 40V=sVDD=55YV, VDD \
P150 to P156 loH2 = -3.0 mA -0.7
27V =sVDD<4.0V, VDD \
loH2 =-1.0 mA -05
1.8V=VDD<27YV, VDD \
loH2 =-1.0 mA -05
16V=VDD<18YV, VDD \
loH2 =-0.5 mA -05

Caution P00, P02 to P04, P10 to P15, P17, P34, P42 to P45, P50, P52 to P55, P71, P72, P74, P80 to P83, P96, P120, and

P142 to P144 do not output high-level signals in the N-ch open-drain mode.

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

. Guaranteed value of characteristics

r—n
1 I': Explanation subject

——
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DC CHARACTERISTICS

PIN CHARACTERISTICS

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

(TA =-40 to +105°C, 1.6 V < EVDD0 = EVDD1< VDD < 5.5V, Vss = EVsso = EVss1 =0 V) (5/7)
Iltem Symbol Conditions Min. | Typ. | Max. | Unit
Output voltage, Iov_v. VvoL1 P00 to P07, P10 to P17, 40V<=<EVDD0O<55V |loL1=20.0mA 13 \Y
——— P30 to P37, P40 to P47,
P50 to P57, P64 to P67, loL1 = 40.0 mANote =
P701to P77, P8O0 P87, |44y <Evopo<55V |loLt =8.5mA 07 | v
P90 to P97, P100 to P106,
P110 to P117, P120, IoL1 = 17.0 mANote 07 | V
P125 to P127, P130,
P140 to P147 27V<EVDD0O<55V |loL1=3.0mA 0.6 \
loL1 = 6.0 mANote 0.6 \Y
27V<EVDDO<55V [loL1=15mA 04 | V
loL1 = 3.0 mANote 04 Y
1.8V <EVDD0O<55V |loL1=0.6mA 04 \
loL1 = 1.2 mANote 04 \Y
16 V<EVDDOL55V |loL1=03mA 0.4 \%
loL1 = 0.6 mANote 04 \
Vo2 |P20to P27, P121,P122, |40V <VDD<55V, loL2=85mA 07 | V
P150 to P156
27V<VDD<40V,loL2=15mA 05 | V
18V <VDD<27V,IloL2=0.6 mA 04 | V
16V<VDD<18V,loL2=0.4 mA 04 | V
VoL3 P60 to P63 40V <EVDD0<5.5V,IoL3=15.0mA 2.0 \
40V <EVDD0£55V,loL3=50mA 04 \
2.7V <EVDDO<55V,IloL3=3.0mA 04 | V
1.8V <EVDD0O<5.5V, loL3 =2.0 mA 04 | V
. Guaranteed values of
16V <EVDD0O<5.5YV,loL3=1.0 mA 04 |V characteristics and values that

users should adhere to

Note The listed value applies when loL1 = 40.0 mA is specified for the following port pins by the 40-mA port output control register

(PTDC). . Guaranteed value of characteristics
+ Pins P04, P10, and P120 of the 64- to 100-pin package products with 384- to 768-Kbyte flash ROM

« Pin P101 of the 100-pin package products with 384- to 768-Kbyte flash ROM r -: . .

« Pins P17 and P51 of the 30- to 52-pin package products 1 . Explanation subject

——

« Pin P70 of the 32- to 52-pin products

© 2023 Renesas Electronics Corporation. All rights reserved.
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DC CHARACTERISTICS

PIN CHARACTERISTICS ©

(TA = -40 to +105°C, 1.6 VV < EVDDO0 = EVDD1 < VDD < 5.5 V, Vss = EVsso = EVss1 =0 V) 6/7)
ltem Symbol Conditions Min. Typ. Max. Unit
This is the value of the current Output currentNote) | CCDIoL | P16, P17, P50, P51 |CCSm=01H [40V=EVopo<55V | 10 | 18 | 26 | mA
that can flow when the output L e = = = P60 to P63
; 27V<EVDDO<40V | 08 | 15 | 23 | mA

current control function is
enabled. CCSm=02H |4.0V<EVDDO<55V 30 | 49 | 65 | mA
If an external resistance is
connected, the current is

limited by the limiting resistor. CCSm=03H |4.0V<EVDD0O<5.5V 6.6 100 | 132 | mA

3.0V<EVDD0O<4.0V 2.7 4.3 5.9 mA

3.3V=EVDD0<4.0V 6.0 9.1 12.1 mA

P60 to P63 CCSm=04H |40V <=<EVDD0<55V 10.2 15.0 19.8 mA

3.3V <EVDD0O<4.0V 9.4 13.8 18.2 mA

Note The listed currents apply when the output current control function is enabled.

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

. Guaranteed value of characteristics

r—n
1 I': Explanation subject

——

RO1TUO439EJ0100 Rev1.00
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DC CHARACTERISTICS

PIN CHARACTERISTICS @

(TA =-40 to +105°C, 1.6 V < EVDD0 = EVDD1< VDD £ 5.5V, Vss = EVsso = EVss1 =0 V)

(7/7)

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

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

ltem

Symbol

Conditions

Min.

Typ.

Max.

Unit

Input leakage c:urrent,I
Ihigh

o - o e - )

ILIH1

P00 to P07, P10 to P17, P30 to P37,
P40 to P47, P50 to P57, P60 to P67,
P70 to P77, P80 to P87, P90 to P97,
P100 to P106, P110 to P117, P120,
P125 to P127, P140 to P147

Vi = EVDDO

0.5

MA

ILIH2

P20 to P27, P137, P150 to P156,
RESET

Vi =VDD

0.5

MA

ILIH3

P121 to P124
(X1, X2, XT1, XT2, EXCLK, EXCLKS)

Vi =VDD

0.5

MA

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

Input leakage current, |
low

-——— = — o= o

ILILA

P00 to P07, P10 to P17, P30 to P37,
P40 to P47, P50 to P57, P60 to P67,
P70 to P77, P80 to P87, P90 to P97,
P100 to P106, P110 to P117,

P120, P125 to P127, P140 to P147

VI = EVsso

MA

ILIL2

P20 to P27, P137, P150 to P156,
RESET

VI =Vss

MA

ILIL3

P121 to P124
(X1, X2, XT1, XT2, EXCLK, EXCLKS)

VI =Vss

MA

—
On-chip pll-up
resistance

Ru

P00 to P07, P10 to P17, P30 to P37,
P40 to P47, P50 to P57, P64 to P67,
P70 to P77, P80 to P87, P90 to P97,
P100 to P106, P110 to P117,

P120 to P122, P125 to P127,

P140 to P147

VI = EVsso, In input port

10

20

100

kQ

r—n

——

. 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 @

This is the total current
flowing through VDD and
EVDD.

1. 30- to 64-pin package products with 96- to 128-Kbyte flash ROM

The operating mode indicates
the CPU's operating state.

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

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

(TA=-40to +105°C, 1.6 V< EVDDO<VDD=<5.5V,Vss =EVsso=0V) (1/4)
Item Symbol Conditions Min. | Typ. | Max. | Unit
Y T — — — — — — —

Supply ¢ | D1 Operating' | HS 7 |fh=32MHzNote2  [Basic I|voo=50vV 13 | — [mA
| 1
current mode | (high-speed main) operation|
[ Note 1_| / = = = Imode I ;| Voo =18V 1.3 —
/ I I Normal ||Vbp=5.0V 30 | 50 | mA
I operation
== = J\V/DD=18V 3.0 5.0
|1.s/ | |fiH=24 MHzNote 2 Normal |VbD=5.0V 23 | 38 | mA
/l(low-speed main) operation
mode | VoD =1.8V 23 | 38
// ; : fiH = 16 MHzNote 2 Normal VDD =35.0V 1.7 27 | mA
I | operation
I I VDD =1.8V 1.7 2.7
| I |fim =4 MHzNote 3 Normal |VDD=5.0V 04 | 07 [ mA
I | operation
VbD=1.6V 0.4 0.7
[]
L]
jLP | |fm=2 MHzNote 3 Normal VbD =50V 200 | 325 | pA
(low-power main) operation _
Imode | VDD =16V 200 | 325

— : I fim = 1 MHzNote 3 Normal Vbbb =50V 112 178 | pA

| operation
IHS I |fvmx =20 MHzNote4 | Normal VDb =50V 1.9 32 [ mA
|(high-speed main); | Square wave input operation —
mode . _ VDD = 1.8V 1.9 3.2

(Remarks are listed on the next page.)

r—n

——

. 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.

(TA=-40to +105°C, 1.6 V< EVDDO<VDD=<5.5V,Vss =EVsso=0V) (1/4)
Item Symbol Conditions Min. | Typ. | Max. | Unit
Supply | IDD1 Operating | LS _ ﬁﬂx_: 23 MT—IZEJte_{ -; Normal | VDD =5.0V 1.8 30 | mA
Eztrﬁnt mode ELoc:/é-espeed main)  ||Square wave input I operation Voo = 18V e o
lfo =20 MHzNote 4, | Normgl Vbb=5.0V 1.9 3.2 | mA
//lResonator connectionl operation VDD = 18V 19 39
| T I N
fmMx = 10 MHzNote 4 | Normal Vbbb =50V 0.9 1.6 | mA
ISquare wave input | operation VDD = 1.8V 09 16
IfMx = 10 MHzNote 4 : Normgl VbD =50V 1.0 1.7 | mA
jResonator connectionI operation VDD =18V 10 17
X = 8 MHzZNote 4, | Normal VoD =5.0V 08 | 13 | mA
Square wave input : operation VDD= 1.8V AL
Ifvx = 8 MHzNote 4, || Normal | VDD =5.0V 09 | 14 | mA
IResonafor conpectiony| operation 1y "=7e 08 | 14

\_

Note 1.] The listed currents are the total currents flowing into VDD and EVDDo, including the input leakage currents flowing when the

Note 4. The listed currents apply when the high-speed on-chip oscillator, middle-speed on-chip oscillator, low-speed on-chip

| level of the input pin is fixed to VDD, EVDDO or Vss, EVsso. The currents in the Max. column include the peripheral operation
| current, but do not include those flowing into the A/D converter, LVD circuit, /O port, and on-chip pull-up/pull-down resistors,
I and those flowing while the data flash memory is being rewritten.
| Note 2.| The listed currents apply when the high-speed system clock, middle-speed on-chip oscillator, low-speed on-chip oscillator,
I and subsystem clock are stopped.
I Note 3.I The listed currents apply when the high-speed on-chip oscillator, high-speed system clock, low-speed on-chip oscillator, and
subsystem clock are stopped.

oscillator, and subsystem clock are stopped.

. 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.

(TA =-40 to +105°C, 1.6 V < EVDDO< VDD < 5.5V, Vss = EVsso = 0 V) (2/4)

Iltem Symbol Conditions Min. | Typ. | Max. | Unit

Supply IDD1 Operating | Subsystem fsug = 32.768 kHzNote 2 | Normal Ta=-40°C | 3.2 55| HA
current mode clock operation | Low-speed on-chip operation .
Note 1 mode oscillator operation Ta=+25°C 2 Bl
ITa = +50°c | 38 | 85
Ta=+70°C | 44 | 138
Ta=+g5C I 53 | 221
TA= +105°(:I 7.7 | 40.9
fsus = 32.768 kHzNote 3 | Normal TA =-40°C 1 3.2 5.6 MA
i operation
Square wave input p Ta = +25°C 1 34 57
TA=+50°C | 37 | 85
TA =+70°C ! 4.3 13.7
'}
Ta=+85°C 52 | 214
TA= +105°C: 7.6 | 39.0
T
_\ fsuB = 32.768 kHzNote 3, | Normal  [Ta=-40"C | 32 | 52 | pA
[ — Resonator connection operation ~ 1
T —— TA = +25°C 3.4 54
\ !
\ TA =+50°C 1 3.7 7.7
\ TA = +70°C I 4.3 134
Ta = +85°C I 52 | 209
!TA;+1£5°C_" 7.7 | 385

Note 1. The listed currents are the total currents flowing into Vbb and EVDDo, including the input leakage currents flowing when the
level of the input pin is fixed to VDD, EVDDO or Vss, EVsso0. The currents in the Max. column include the peripheral operation
current, but do not include those flowing into the A/D converter, LVD circuit, I/O port, and on-chip pull-up/pull-down resistors,
and those flowing while the data flash memory is being rewritten.

Note 2. The listed currents apply when the high-speed on-chip oscillator, middle-speed on-chip oscillator, high-speed system clock,
and subsystem clock are stopped. They do not include the current flowing into the RTC, 32-bit interval timer, and watchdog
timer.

Note 3. The listed currents apply when the high-speed on-chip oscillator, high-speed system clock, middle-speed on-chip oscillator,

and low-speed on-chip oscillator are stopped, and the low power consumption oscillation 3 is specified (AMPHS 1, AMPHSO0

=1, 1). They do not include the currents flowing into the RTC, 32-bit interval timer, and watchdog timer.

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

. Guaranteed value of characteristics

r—n
1 I': Explanation subject

——
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DC CHARACTERISTICS

SUPPLY CURRENT CHARACTERISTICS @

4 ! Peripheral Functions (Common to all products)J
This is the current flowing into _/(TA= -40 to +105°C, 1.6 V < EVDD0 = EVDD1< VDD < 5.5V, VSs = EVsso = EVss1=0V) (1/2)
VDD when the peripheral Item Symbol Conditions Min. | Typ. | Max. | Unit
functions are operational. High-speed on- | |FiNote 1 380 HA
chip oscillator
operating current
. X Middle-speed on- | |FjvNote 1 20 UA
The watchdog timer operating chip oscillator
current includes the low- operating current
speed on-chip oscillator clock Low-speed on- |FiLNote 1 03 A
operating current. chip oscillator
operating current
RTC operating IRTC fRTCCLK = 32.768 kHz 0.005 MA
current Notes 1,2, 3
. . . fRTCCLK = 128 Hz 0.002 A
This is the current flowing into s
the AVREFP pin. 32-bit interval I 0.04 HA
timer operating Notes 1,2, 4
current
This is the current flowing Watchdog timer y | IwDT fiL = 32.768 kHz (typ.) 0.32 HA
when selecting the internal  operating current | Notes 1,2,5
reference voltage as the + A/D converter |IADC When conversion at Normal mode, AVREFP = VDD = 5.0 V 095 | 1.6 mA
i operating current | Notes 1,6 maximum speed
side reference voltage of the perating P Low voltage mode, AVREFP = VpD = 3.0 V 05 | 075 | mA
A/D converter or when ——
selecting the internal AVREFP current Il‘f:'REEF AVREFP=5.0V 52 MA
reference voltage as the A/D _
conversion target. AD co:wefrter I:‘Et’REF 114 HA : Guaranteed values of
I\Z;[I?;Z;ae gir(:;i':ce e characteristics and values that
—_ - — e — users should adhere to
This is the current flowing .
i Temperature | ITmpsNote 1 110 MA . Guaranteed value of characteristics
when selecting the sensor operating
temperature sensor output current__ - r—-
i I : Explanation subject
:[/olta%e as the A/D conversion (Notes and Remarks continue on the next page.) I_ _— P )
arget.
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DC CHARACTERISTICS

SUPPLY CURRENT CHARACTERISTICS &

(TA=-40to +105°C, 1.6 V < EVDD0O = EVDD1<VDD< 5.5V, Vss = EVsso = EVss1 =0V) (1/2)
Item Symbol Conditions Min. | Typ. | Max. | Unit
D/A converter IDAC Per channel 150 MA
operating current | Notes 1,8
Comparator lcmp 6 MA
operating current |Notes 1,9
The TYP. value represents the —\ D . | o0 "
average current. The MAX. operating LVDo ’ H
curren | Notes 1, 10
value represents the
. hat fl ILVD1 0.02 MA
maximum current that flows Notes 1, 10
momentarily. Self-programming | IFspP \ '_2 5 1225 mA
2 i 2]
operating current | Notes 1, 11 — :
Data flash rewrite |IBGO ! 25 12.2I mA
operating current | Notes 1,12 I
" | es do ot includ | SNOOZE mode || Isus fiH = 32 MHz 30- to 64-pin package products with 96- to UERT mA
ese vajues do not include sequencer Notes 1, 13 128-Kbyte flash ROM |
the current flowing through ' operating current |
IDD1. IDD2. and IDD3 - - 30- to 64-pin package products with 192- to | 1.1 I
4 ! ) 256-Kbyte flash ROM and 80-pin package |
product with 128- to 256-Kbyte flash ROM I |
44- to 80-pin package products with 384- to I 14 I
768-Kbyte flash ROM and 100- to 128-pin |
package products 1 l
fiL = 32.768 kHz 30- to 64-pin package products with 96- to | 1.2] MA
128-Kbyte flash ROM__ I
It is the average current when 30- to 64-pin package products with 192- to | 12] . Guaranteed values of
executing various sequencer 256-Kbyte flash ROM and 80-pin package | I characteristics and values that
processing commands. product with 128- to 256-Kbyte flash ROM L users should adhere to
44- to 80-pin package products with 384- to I 16 I : Guaranteed value of characteristics
768-Kbyte flash ROM and 100- to 128-pin - d
package products r=-
1 I': Explanation subject
(Notes and Remarks continue on the next page.) -

RO1TUO439EJ0100 Rev1.00
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AC CHARACTERISTICS @

37.4 AC Characteristics

(TA =-40 to +105°C, 1.6 V < EVDD0 = EVDD1< VDD < 5.5V, Vss = EVsso = EVsst1 =0 V)

Item Symbol Conditions Min. Typ. | Max. | Unit
Instruction cycle Tcy Mam sy_steﬁ cT:ck_ H_S - T 1.8V=VDD=55 \7| 0.03125 1 V]
(minimum instruction (fMAIN) operation | (high-speed main) 1
execution time) mode 1.6VsVbp=18V I hzs L HS
The MIN. and MAX. values of LS 1.8V<VDD<55V | 0.04167 1 us
the |nst.ruct|on cycle va.rY (low-speed main) 16V=VoD<18V | 0.25 ] us
depending on the conditions. mode .
LP 16V<VDD<55V , | 05 1 us
Note: Operating frequency (low-power main) I
=1/ (instruction cycle) mode |
Subsystem clock (fsuB) operation 16V=<VDDs55V : 26.041 | 30.5 | 31.3 Ms
In the self HS 1.8V<VDD<55V ; 0.03125 1 us
programming (high-speed main)
mode mode 16V=VDD=<18V | 0.5 1 [VE
LS 18V=VDD=55V : 0.04167 1 V]
(low-speed main) - e\ <vop<18v, | 05 1 us
e — e fmode |
External system clock fEX 1.8V=VDD=55V 1.0 20.0 | MHz
frequency 1.6V=VDD<1.8V 1.0 40 | MHz : Guaranteed values of
characteristics and values that
fExs e SEA kHz users should adhere to
External system clock tEXH, 1.8V=VDD=55V 15 ns : Guaranteed value of characteristics
input high-level width, tEXL
low-level width 16V=VDD<18YV 120 ns r=-n
1 I': Explanation subject
(Note and Remark are listed on the next page.) -
RO1TU0439EJ0100 Rev1.00
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AC CHARACTERISTICS @

(TA=-40to +105°C, 1.6 V < EVDD0O = EVDD1<VDD< 5.5V, Vss = EVsso = EVss1=0V)

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

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.

Item Symbol Conditions Min. Typ. | Max. | Unit
TI00 to TI07, TI0 to TI7 [tTiH, 1/fMcK nsNote
input high-level width, tTI +10
low-level width
TO00to TOO7, TO10to |fro  |HS (high-speed main) mode 40V <EVDDO<55V) 16 | MHz
TO17 output frequency LS (low-speed main) mode 27V <EVDDo <4.0 Vi 8 MHz
18V < EVbDo <27 VI 4 | MHz
1.6 V<EVDDO< 1.8V, 2 | MHz
LP (low-power main) mode 16 V<EVDD0O=<55V 2 MHz
PCLBUZO, PCLBUZ1  |frcL  |HS (high-speed main) mode [4.0V <EVDDO <55 16 | MHz
output frequency LS (low-speed main) mode 27V <EVDDO<4.0 VI 8 MHz
1.8V <EVopo <27V 4 | MHz
1.6V <EVDDO < 1.8 \j 2 | MHz
LP (low-power main) mode 1.6 V<EVDD0O<18V 2 MHz
Interrupt input high-level |fiNTH, | INTPO 16VsVops55v |1 1 | us
width, low-level width 1 INTL e 1 S INTP 11 16V <EVDDO<55V : 1 : us
} ]
Key interrupt input low- | fKrRH, KRO to KR7 1.8V <EVDDO=<55V I 250 I ns
eveT it KR, 16V<EVDDO <18V || 1 | us
RESET low-level width | frRsL 1 10 | us

Note

1.8 V<EVDD0 < 2.7 V: 125 ns min.
1.6 V <EVDDO < 1.8 V: 250 ns min.

The following conditions are required for low voltage interface when EVDDO0 < VDD.

r—n

——

. 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 @

37.5.1  Serial array unit

1. In UART communications with devices operating atlsame voltage levels |

When the high-level voltage (Ta=—40-tc~+T0U5°C, 1.6 V < EVDD0 = EVDD1< VDD < 5.5V, Vss = EVsso = EVss1=0V)
applied to the RxDq pin is at HS LS LP
the same potential as EVDD, | Svmbol Condi (High-Speed Main) | (Low-Speed Main) | (Low-Power Main) _
this electrical characteristic is tem ymbo onditions Mode Mode Mode Unit
applicable. Min. Max. Min. Max. Min. Max.
Transfer rate 1.6 V<EVDDO<55V fMCK/6 fMCK/6 fMCK/6 bps
Note 1 Note 2 Note 2
Theoretical value of the 5.3 4 0.33 Mbps
maximum transfer rate
These are the specified fmck = fcLkNote 3
conditions for the peripheral ———
function characteristics Note 1. | The transfer rate in the SNOOZE mode is within the range from 4800 to 9600 bps.

INote 2. | The following conditions are required for low voltage interface when EVDDo < VDD.
I 2.4V <EVDDO < 2.7 V: 2.6 Mbps max.
I 1.8 V<EVDDO < 2.4 V: 1.3 Mbps max.
1.6 V<EVDDO < 1.8 V: 0.6 Mbps max.
Note 3. IThe maximum operating frequencies of the CPU/peripheral hardware clock (fcLK) are as follows.
HS (high-speed main) mode : 32 MHz (1.8 V=VDD<5.5V)

1
I 4MHz (1.6 V<VDD<55V) G reed val "
. ) . uaranteed values O
I LS (low-speed main) mode : 24 MHz (1.8 V<VDD<55YV) characteristics and values that
4MHz(1.6V=VDD<55YV) users should adhere to
| LP (low-power main) mode : 2 MHz (1.6V<VDD<5.5V) . Guaranteed value of characteristics
1
I --
Eau_tio_ Select the normal input buffer for the RxDq pin and the normal output mode for the TxDq pin by using port input, I : Explanation subject
mode register g (PIMg) and port output mode register g (POMg). -=

RO1TUO439EJ0100 Rev1.00
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CHARACTERISTICS OF THE PERIPHERAL FUNCTIONS

SERIAL ARRAY UNIT @

2. ] In simplified SPI (CSIl) communications in the master mode with devices operating at same voltage levels with thel

. internal SCKp clock (the ratings below are only applicable to CSI00) I
When the high-level voltage _/<I——————__________________________

applied to the Slp pin is at the _(TA=-40 to +85°C, 2.7 V < EVDD0 = EVDD1< VDD < 5.5 V,IVss = EVsso = EVss1 = 0 V)
same potential as EVDD, this S S T
electrical characteristic is - (High-Speed Main) | (Low-Speed Main) | (Low-Power Main) |
applicable. CSI0O0 allows for a ltem Symbol Conditions Mode Mode Mode Unit
faster transfer rate compared Nin Max Min Max Min Max
to other channels. However,
. .\ i 2 < <
different conditions for the SCKp cycle time | tkcY1 tkcy12 2/fclk (4.0 V< EVDDO< 5.5V 62.5 83.3 1000 ns
power supply voltage apply. 27V<EVDDO<55V| 833 125 1000 ns
SCKp high-/ tKHA1, 40V <EVDDO<55V tkey1/2 tkey1/2 tkey1/2 ns
low-level width tKL1 -7 -10 - 50
27V <EVDD0O55V tkey1/2 tkey1/2 tkey1/2 ns
-10 -15 -50
Slp setup time tsIK1 40V =<EVDDO<55V 23 & 110 ns
Note 1
(to SCKp1) 2.7V <EVDDO< 5.5V 33 50 110 ns
Slp hold time tksI 27V <=EVDD0<55V 10 10 10 ns
(from SCKp1)
Note 1
Delay time from tkso1 | C = 20 pFNote 3 10 10 10 ns
SCKp| to SOp
OutputNoteZ
These are the specified - = —

Note 1. |The setting applies when DAPmn = 0 and CKPmn = 0, or DAPmn = 1 and CKPmn = 1. The setting for the Slp setup time

conditions for the peripheral
f ‘i h t Pt' P I becomes “to SCKp|” and that for the Slp hold time becomes “from SCKp|” when DAPmn =0 and CKPmn = 1, or DAPmn = . Guaranteed values of
unction characteristics. ’
|1 and CKPmn = 0. characteristics and values that
ote 2. is setting applies when mn=0an mn =0, or mn=1an mn = 1. The setting for the delay time to SOp users should adhere to
I Note 2. "This setti li hen DAP 0 and CKP. 0, or DAP 1 and CKP 1. The setting for the delay time to SO hould adhere t
1 Ioutput becomes “from SCKp?1” when DAPmn = 0 and CKPmn = 1, or DAPmn = 1 and CKPmn = 0. : Guaranteed value of characteristics
ote 3. is the load capacitance of the p an p output lines.
|Nt 3. IC is the load it f the SCK d SO tput li
| -
|

-
I : Explanation subject
=)

L Cautionl Select the normal input buffer for the Slp pin and the normal output mode for the SOp pin and SCKp pin by using
- the port input mode register g (PIMg) and the port output mode register g (POMg).

RO1TU0439EJ0100 Rev1.00
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CHARACTERISTICS OF THE PERIPHERAL FUNCTIONS

SERIAL ARRAY UNIT ®

5. In simplified 12C communications with devices operating at same voltage levels

(TA =-40 to +105°C, 1.6 V < EVDD0 = EVDD1s VDD < 5.5V, Vss = EVsso = EVss1 =0 V) (1/2)
HS LS LP
» (High-Speed Main) | (Low-Speed Main) | (Low-Power Main) .
Item Symbol Conditions Mode Mode Mode Unit
Min. Max. Min. Max. Min. Max.
SCLr clock frequency | fscL 27V=<EVDD0O£55YV, 1000 1000 400Note 1 [ kHz
Cb =50 pF, Rb = 2.7 kQ Note 1 Note 1
1.8 V<EVDDO<55YV, 400Note 1 40QNote 1 400Note 1 [ kHz
Cb =100 pF, Rb = 3 kQ
1.8V <EVDD0O<27YV, 300Note 1 300Note 1 300Note 1 | kHz
Cb =100 pF, Rb = 5 kQ
1.6 V<EVDDO< 1.8V, 250Note 1 250Note 1 250Note 1 kHz
Cb =100 pF, Rb = 5 kQ
Hold time when SCLr |tLow 2.7V <EVDD0O<55YV, 475 475 1150 ns
is low Cb =50 pF, Rb =2.7 kQ
1.8 V<EVDDO<5.5V, 1150 1150 1150 ns
Cb =100 pF, Rb = 3 kQ
1.8 V<EVDDO<27YV, 1550 1550 1550 ns
Cb =100 pF, Rb =5 kQ
16V <EVDDO<18Y, 1850 1850 1850 ns
Cb =100 pF, Rb = 5 kQ
Hold time when SCLr | tHIGH 27V <EVDD0O<55YV, 475 475 1150 ns
is high Cb =50 pF, Rb = 2.7 kQ
1.8 V<EVDDO<55V, 1150 1150 1150 ns

Cb =100 pF, Rb = 3 kQ

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

. Guaranteed value of characteristics

1.8V <EVDDO<2.7V, 15650 15650 1550 ns
Cb =100 pF, Rb = 5 kQ

1.6 V<EVDDO<1.8YV, 1850 1850 1850 ns
Cb =100 pF, Rb =5 kQ

r=-
(Notes and Caution are listed on the next page, and Remarks are listed on the page after the next page.) 1 I : Explanation subject

——
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CHARACTERISTICS OF THE PERIPHERAL FUNCTIONS

SERIAL ARRAY UNIT @

5. In simplified 12C communications with devices operating at same voltage levels

(TA =-40to +105°C, 1.6 V < EVDD0O = EVDD1< VDD £ 5.5V, Vss = EVsso = EVss1 =0 V) (2/12)
HS LS LP
(High-Speed Main) | (Low-Speed Main) (Low-Power Main)
Item Symbol Conditions Mode Mode Mode Unit
Min. Max. Min. Max. Min. Max.
Data setup time tsuDAT |2.7V=<EVDD0O<55YV, 1/fmcK 1/fMcK 1/fMCK ns
(reception) Cb =50 pF, Rb = 2.7 kQ + 85 + 85 + 145
Note 2 Note 2 Note 2
1.8V =<EVDD0O<55YV, 1/fmcK 1/fMcK 1/fMCK ns
Cb =100 pF, Rb = 3 kQ + 145 + 145 + 145
Note 2 Note 2 Note 2
1.8V <EVDD0O<2.7YV, 1/fMCcK 1/fMcK 1/fMCK ns
Cb =100 pF, Rb =5 kQ + 230 + 230 + 230
Note 2 Note 2 Note 2
1.6 V<EVDDO< 1.8V, 1/fmMckK 1/fmcK 1/fmMCK ns
Cb =100 pF, Rb =5 kQ + 290 + 290 + 290
Note 2 Note 2 Note 2
Data hold time tHD:DAT |2.7 V<EVDD0O<5.5YV, 0 305 0 305 0 305 ns
(transmission) Cb =50 pF, Rb = 2.7 kQ
1.8V <EVDD0O<55YV, 0 355 0 355 0 355 ns
Cb =100 pF, Rb =3 kQ
1.8V <EVDD0O<2.7YV, 0 405 0 405 0 405 ns
Cb =100 pF, Rb =5 kQ
1.6 V<EVDD0O <18V, 0 405 0 405 0 405 ns
Cb =100 pF, Rb =5 kQ
. Guaranteed values of

Note 1. The listed times must be no greater than fMck/4. characteristics and values that
Note 2. Set fMcK so that it will not exceed the hold time when SCLr is low or high. users should adhere to
. Guaranteed value of characteristics

Caution Select the normal input buffer and the N-ch open drain output (withstand voltage of VDD (when 30- to 52-pin
products)/withstand voltage of EVDD (when 64- to 128-pin products)) mode for the SDAr pin and the normal r= ': ) )
output mode for the SCLr pin by using port input mode register g (PIMg) and port output mode register h |_ — g Explanation subject
(POMh).
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CHARACTERISTICS OF THE PERIPHERAL FUNCTIONS

SERIAL INTERFACE UARTA

37.5.2 Serial interface UARTA

(TA =-40 to +105°C, 1.6 V < EVDD0 = EVDD1< VDD < 5.5V, Vss = EVsso = EVss1 =0 V)

ltem Symbol Conditions Min. Typ. Max. Unit

Transfer rate

200 0 153600 bps

Caution Select the normal input buffer for the RxDq pin and the normal output mode for the TxDq pin by using port input

mode register g (PIMg) and port output mode register g (POMg).

. Guaranteed values of

characteristics and values that
users should adhere to

. Guaranteed value of characteristics

r—n
1 I': Explanation subject

——
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CHARACTERISTICS OF THE PERIPHERAL FUNCTIONS

SERIAL INTERFACE IICA

1. 12C standard mode

(TA = -40 to +105°C, 1.6 V < EVDDO = EVDD1< VDD < 5.5V, Vss = EVsso = EVss1 =0 V)

Item Symbol Conditions Min. Typ. Max. Unit
SCLAO clock frequency fscL Standard mode: fcLk = 1 MHz 0 100 kHz
Setup time of restart condition tsu:sTA 4.7 us
Hold timeNote 1 tHD:STA 4.0 us
Hold time when SCLAO is low tLow 4.7 us
Hold time when SCLAQO is high tHIGH 4.0 us
Data setup time (reception) tSU:DAT 250 ns
Data hold time (transmission)Note 2 tHD:DAT 0 3.45 us
Setup time of stop condition tsu:sTo 4.0 Ms
Bus-free time tBUF 4.7 us

Note 1. The first clock pulse is generated after this period when the start or restart condition is detected.
Note 2. The maximum value of tHD:DAT applies to normal transfer. The clock stretching will be inserted on reception of an

acknowledgment (ACK) signal. : Guaranteed values of

characteristics and values that
users should adhere to

Caution The listed frequency and times apply even when bit 2 (PIOR2) in the peripheral I/O redirection register (PIOR) is
1. In such cases, the pin characteristics (IoH1, loL1, VOH1, VoL1) must satisfy the values in the redirect

destination. r=-" _ _
1 I': Explanation subject

——

. Guaranteed value of characteristics
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ANALOG CHARACTERISTICS

A/D CONVERTER CHARACTERISTICS @

37.6.1 A/D converter characteristics

1. Normal modes 1 and 2

(TA=-40to +105°C, 2.4V < AVREFP VDD <55V, Vss =0V,
reference voltage (+) = AVREFP (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) = AVREFM (ADREFM = 1),
target pins: ANI2 to ANI14, internal reference voltage, and temperature sensor output voltage)

ltem Symbol Conditions Min. Typ. Max. Unit
Resolution RES 8 12 Bit
Conversion clock faD 1 32 MHz
Overall errorNotes 1, 3,4, 5 ML’HZ-bit resolutionl{ 4.5V < AVREFP=VDD< 5.5V +7.5 LSB
2.7V <AVREFP=VDD<55V 9.0 LSB
———
The total error (LSB) at 10-bit 24V <AVREFP=VDD<55V £9.0 LSB
resolution is obtained by Conversion timeNote 6 tcoNv | 12-bit resolution |4.5V < AVREFP=VDD<55V| 20 us
dividing it by 4 (= 27 (12-10)) .
27V <AVREFP=VDD<55V 2.0 Js
24V <AVREFP=VDD<55V 2.0 Js
Zero-scale errorNotes 1, 2,3,4,5 |EZS 12-bit resolution ([4.5V < AVREFP=VDD< 55V +0.17 %FSR
27V <AVREFP=VDD< 55V +0.21 %FSR
24V <AVREFP=VDD<55V +0.21 %FSR . Guaranteed values of
Full-scale errorNotes 1,2,3,4,5 | EFs 12-bit resolution | 4.5 V < AVREFP =VDD< 5.5V +0.17 %FSR characteristics and values that
users should adhere to
2.7V =sAVREFP=VDD=< 5.5V +0.21 %FSR : Guaranteed value of characteristics
24V <AVREFP=VDD<55V +0.21 %FSR -
1 I': Explanation subject
(Note and Remark are listed on the next page.) -
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ANALOG CHARACTERISTICS

A/D CONVERTER CHARACTERISTICS @

(TA=-40to +105°C, 2.4V < AVREFP VDD <55V, Vss =0V,
reference voltage (+) = AVREFP (ADREFP1 = 0, ADREFPO = 1), reference voltage (-) = AVREFM (ADREFM = 1),
target pins: ANI2 to ANI14, internal reference voltage, and temperature sensor output voltage)

Item Symbol Conditions Min. Typ. Max. Unit
Integral linearity errorNotes 1,4, 5 | [LE 12-bit resolution [4.5V < AVREFP=VDD=< 5.5V 3.0 LSB
27V <AVREFP=VDD=<5.5V 3.0 LSB
24V <AVREFP=VDD=<55V +3.0 LSB
Differential linearity errorNote 1 [ DLE 12-bit resolution {45V < AVREFP=VDD< 55V +1.0 LSB
27V <AVREFP=VDD= 55V 1.0 LSB
24V <AVREFP=VDD=< 55V 1.0 LSB
Analog input voltage VAIN 0 AVREFP \%

Note 1. This value does not include the quantization error (+1/2 LSB).
Note 2. This value is indicated as a ratio (%FSR) to the full-scale value.
I_NOE 3-| When pins ANI16 to ANI31 are selected as the target pins for conversion, the maximum values are as follows.
I Overall error: Add £3 LSB to the maximum value.

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

| I Zero-scale/full-scale error: Add £0.04%FSR to the maximum value.
| Note 4.I When reference voltage (+) = VDD and reference voltage (-) = Vss, the maximum values are as follows.
| Overall error: Add £10 LSB to the maximum value.
| I Zero-scale/full-scale error: Add £0.25%FSR to the maximum value.
| I Integral linearity error: Add +4 LSB to the maximum value. .
| Note 5.J When AVREFP < VDD, the maximum values are as follows. : Guaranteed values of
—— characteristics and values that
Overall error/zero-scale error/full-scale error: Add (£0.75 LSB x (VDD voltage (V) - AVREFP voltage (V)) to the maximum users should adhere to
value. : Guaranteed value of characteristics
Integral linearity error: Add (0.2 LSB x (VDD voltage (V) - AVREFP voltage (V)) to the maximum value. R
Note 6. When the internal reference voltage or the temperature sensor output voltage is selected as the target for conversion, 1 I': Explanation subject

——

the sampling time must be at least 5 ps. Accordingly, use standard mode 2 with the longer sampling time.
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ANALOG CHARACTERISTICS

TEMPERATURE SENSOR/INTERNAL REFERENCE VOLTAGE CHARACTERISTICS, D/A CONVERTER CHARACTERISTICS

37.6.2

(TA=-40to +105°C, 1.8V =VDD<55V,Vss=0V)

Temperature sensor/internal reference voltage characteristics

Item Symbol Conditions Min. Typ. Max. Unit
These are the characteristics Temperature sensor output | VTMPS25 | Setting ADS register = 80H, TA = +25°C 1.05 \
voltage
of the temperature sensor -
output voltage that can be Internal reference voltage| |VBGR Setting ADS register = 81H 1.42 1.48 1.54 \%
specified as the A/D -
. Temperature coefficient FvTmPs Temperature dependency of the temperature -3.3 mVv/°C
conversion target. — - ——— -
sensor voltage
Operation stabilization wait | tAmP 5 us
These are the characteristics time
of the + side reference voltage
of the A/D converter or the
internal reference voltage L
that can be specified as the 37.6.3 DJ/A converter characteristics
A/D conversion target.
(TA=-40to +105°C, 1.6 V< EVDD0 =EVDD1=VDD<5.5V, Vss = EVsso = EVss1 =0 V)
Item Symbol Conditions Min. Typ. Max. Unit
Resolution RES 8 Bit
: Guaranteed values of
Overall error AINL Rload = 8 MQ 18V=VDD<55V 25 LSB characteristics and values that
hould adh
B e Rload=4MQ  [1.8V<VDD<55V +25 LSB users should adhere to .
This is the time it takes for the _\ : Guaranteed value of characteristics
set voltage to be output.  Settling time ! tsET Cload = 20 pF 27V=sVopbs55V 3 us
- s o b r ———
16V<VDD<55V 6 us 1 I': Explanation subject
—
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ANALOG CHARACTERISTICS

COMPARATOR CHARACTERISTICS

37.6.4 Comparator characteristics

(TA =-40 to +105°C, 1.6 V < EVDD0 = EVDD1< VDD £ 5.5V, Vss = EVsso = EVss1 =0 V)

Item Symbol Conditions Min. Typ. Max. Unit
Input voltage range IVREF Input to the IVREFO and IVREF1 pins 0 VDD- 1.4 \%
COLVL=0,C1LVL=0 and
EVDDO
Input to the IVREFO and IVREF1 pins 14 EVDDo \%
CoLvL=1,C1LVL =1
Ivemp Input to the IVCMPO and IVCMP1 pins -0.3 EVDDo + \%
0.3
Output delay td VbD =3.0V, High-speed mode 1.5 VE]
Input slew rate > 1 V/us
Low-speed mode 3.0 us
Offset voltage — High-speed mode 50 mV
Low-speed mode 40 mV
These gre the characteristics Operation stabilization | tcmp 30 [VE]
of the internal reference wait time : Guaranteed values of
voltage that can be selected characteristics and values that
as the reference voltage for Internal reference | VBGR2 14 1.6 \Y users should adhere to
Comparator 0 ﬂ)lt@e_ —_—J . Guaranteed value of characteristics
r—n-
1 I': Explanation subject

——
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ANALOG CHARACTERISTICS

POR CIRCUIT CHARACTERISTICS

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

37.6.5 POR circuit characteristics

(TA = -40 to +105°C, Vss = 0 V)

ltem Symbol Conditions Min. Typ. Max. Unit
Detection voltage VPOR, VPDR 1.43 1.50 1.57 \%
Minimum pulse widthNotel TPw 300 us

Note  This width is the minimum time required for a POR reset when Voo falls below Vprpr. This width is also the
minimum time required for a POR reset from when VDD falls below 0.7 V to when Vbb exceeds Vror in the
STOP mode or while the main system clock is stopped through setting bit 0 (HIOSTOP) and bit 7 (MSTOP) in
the clock operation status control register (CSC).

TePw

Supply voltage (VbD)

VPOR

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

e |

VPDR OF 0.7 V ======mmmmmmmmaaaa

. Guaranteed value of characteristics

r—n
1 I': Explanation subject

——
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ANALOG CHARACTERISTICS

LVD CIRCUIT CHARACTERISTICS

This is the time required to
detect the state of

Voltage fluctuations of less
than 500us may not result in
LVD reset or interrupt
requests being generated.

VDD =VLVDO or VDD <VLVDO.

This is the time from the state
of VDD2VLVDO or VDD <
VLVDO until an LVD reset or

interrupt request is generated.

37.6.6

LVD circuit characteristics

1. LVDO Detection Voltage in the Reset Mode and Interrupt Mode

(TA =-40 to +105°C, VPDR< VDD < 5.5V, Vss =0 V)

~

ltem Symbol Conditions Min. Typ. Max. Unit
Detection Supply voltage level | VLvDoo The power supply voltage is rising. 3.84 3.96 4.08
voltage The power supply voltage is falling. 3.76 3.88 4.00 V
VLVDO1 The power supply voltage is rising. 2.88 297 3.06 Vv
The power supply voltage is falling. 2.82 2.91 3.00 \%
VLVvD02 The power supply voltage is rising. 2618 2.67 2.75 \%
The power supply voltage is falling. 2.54 2.62 2.70 \%
VLvD03 The power supply voltage is rising. 2.31 2.38 2.45 \%
The power supply voltage is falling. 2.26 2.33 2.40 \Y
VLVD04 The power supply voltage is rising. 1.84 1.90 1.95 \%
The power supply voltage is falling. 1.80 1.86 1.91 \%
VLVD05 The power supply voltage is rising. 1.64 1.69 1.74 V
The power supply voltage is falling. 1.60 1.65 1.70 \%
Mlni__mLEw ;zulse_ wE_th: tw 500 V5
Eeticti_n d_ a_tirﬂe;I 500 V&

r—n

——

. 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

37.6.7 Power supply voltage rising slope characteristics

(TA =-40 to +105°C, Vss =0 V)
This is the specification for ltem Symbol Conditions Min. Typ. Max. Unit
when poweris turnedon.Itis | =\ ——
not a specification for ripple Power supply voltage rising " | SvDD 54 V/ms
slope |
voltage. L pep———
Caution

Make sure to keep the internal reset state by the LVDO circuit or an external reset until VDD reaches the operating
voltage range shown in AC characteristics.

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

. Guaranteed value of characteristics

r—n
1 I': Explanation subject

——
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RAM DATA RETENTION CHARACTERISTICS

37.7 RAM Data Retention Characteristics

(TA =-40 to +105°C, Vss = 0V)

Item Symbol Conditions Min. Typ. Max. Unit

Data retention supply voltage |VDDDR 1.43Note 515 \%

Note This voltage depends on the POR detection voltage. When the voltage drops, the data in RAM are retained until a POR is
applied, but are not retained following a POR.

STOP mode Operation mode

RAM data retention———

VbD
T VDDDR
STOP instruction execution
Standby release signal /
i . Guaranteed values of
(interrupt reques?) N / characteristics and values that
1

users should adhere to

. Guaranteed value of characteristics

r—n
1 I': Explanation subject
—
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FLASH MEMORY PROGRAMMING CHARACTERISTICS @

37.8 Flash Memory Programming Characteristics

(TA=-40t0 +105°C, 1.6 V=VDD<55V,Vss=0V)

Item Symbol Conditions Min. Typ. Max. Unit
CPU/peripheral hardware clock frequency fcLk 1 32 MHz
Number of code flash rewritesNotes 1,2, 3 Cerwr Retained for 20 years 1,000 Times
TA=85°C
Number of data flash rewritesNotes 1,2, 3 Retained for 1 year 1,000,000
TA=25°C
Retained for 5 years 100,000
TA=85°C
Retained for 20 years 10,000
TA=85°C

Note 1. 1 erase + 1 write after the erase is regarded as 1 rewrite. The retaining years are until next rewrite after the rewrite.

Note 2. The listed numbers of times apply when using flash memory programmer and Renesas Electronics self programming library.

Note 3. These are the characteristics of the flash memory and the results obtained from reliability testing by Renesas Electronics
Corporation.

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

. Guaranteed value of characteristics

r—n
1 I': Explanation subject

——
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FLASH MEMORY PROGRAMMING CHARACTERISTICS @

—440 to +105°C, 1.6 V < VDD< 5.5V, Vss = 0 V)

This is the characteristic of
code flash memory during

. fcLk =1 MHz fcLk =2 MHz, 3 MHz | 4 MHz < fcLk < 8 MHz |8 MHz < fcLK < 32 MHz fcLk = 32 MHz
self-programming for ltem Symbol Unit
rewriting. Min. | Typ. Max. Min. | Typ. [ Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max.

Programming |4 bytes |tP4 — 74.7 | 656.5 — 51.0 | 464.6 — 41.7 | 384.8 — 371 | 346.2 — 342 | 3219 | ps
time
Erasure time |2 Kbytes |teck — 104 | 3122 — 7.7 | 258.5 — 6.4 | 2318 — 58 | 2184 — 56 | 2144 | ms
Blank checking |4 bytes |tBC4 — — 384 — — 19.2 — — 13.1 — — 10.2 — — 8.3 us
time

2 Kbytes [tBC2K — — | 26189 | — — |[13095| — — | 658.3 — — 332.8 — — 2341 | ps
Time taken to forcibly stop [tSED — — 18.0 — — 14.0 — — 12.0 — — 11.0 — — 10.3 us
the erasure
Security setting time tAWssSAs | — 18.2 | 526.2 — 14.4 | 469.2 — 12.5 | 4411 — 11.6 | 4271 — 11.3 | 422.6 | ms
Time until programming  |— 20 — — 20 — — 20 — — 20 — — 20 — — Us

starts following
cancellation of the STOP
Iinstruction

. . . . . . . . . Guaranteed values of
Caution The listed values do not include the time until the operations of the flash memory start following execution of an characteristics and values that

instruction by software. users should adhere to
. Guaranteed value of characteristics

r—n
1 I': Explanation subject

——

RO1TU0439EJ0100 Rev1.00
© 2023 Renesas Electronics Corporation. All rights reserved.  Jul. 20. 2023 Page 40 ™ 2 E N ESAS



FLASH MEMORY PROGRAMMING CHARACTERISTICS 3®

2._£)a las eorzl

TA =-401to +105°C, 1.6 V=VDD<55V,Vss=0V)

This is the characteristic of

R fcLk =1 MHz fcLk =2 MHz, 3 MHz | 4 MHz < fcLK < 8 MHz |8 MHz < fcLKk < 32 MHz fcLk = 32 MHz
data flash memory during self- Item Symbol Unit
programming for rewriting. Min. | Typ. Max. Min. | Typ. [ Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max.
Programming (1 byte tP4 — 74.7 | 656.5 — 51.0 | 4646 | — 417 | 3848 [ — 37.1 | 346.2 — 342 | 321.9 | ps
time
Erasure time  |256 bytes |tE2k — 7.8 259.2 — 64 | 2320 | — 58 | 2185 [ — 55 | 211.8 — 54 | 209.7 | ms
Blank checking |1 byte tBC4 — — 38.4 — — 19.2 — — 13.1 — — 10.2 — — 8.3 us
time
256 bytes |tBc2k — — | 13261 — — | 663.1 — — | 3351 — — 171.2 — — 121.0 | us
Time taken to forcibly stop [tSED — — 18.0 — — 14.0 — — 12.0 — — 11.0 — — 10.3 | us

the erasure

Time until programming  |— 20 — — 20 — — 20 — — 20 — — 20 — — us
starts following
cancellation of the STOP
instruction

Time until reading starts  |— 0.25 — — 0.25 — — 0.25 — — 0.25 — — 0.25 — — us
following setting DFLEN
to 1

. Guaranteed values of
characteristics and values that
Caution The listed values do not include the time until the operations of the flash memory start following execution of an users should adhere to
instruction by software. . Guaranteed value of characteristics

r—n
1 I': 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).

_},Dedlcated Flash Memory Programmer Communication (UART)I

(TA =-40to +105°C, 1.8 V < EVDD0O = EVDD1< VDD < 5.5V, Vss = EVss0o = EVss1 =0 V)
Item Symbol Conditions Min. Typ. Max. Unit
Transfer rate During serial programming 115,200 1,000,000 | bps

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

. Guaranteed value of characteristics

r—n
1 I': Explanation subject

——
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TIMING OF ENTRY TO FLASH MEMORY PROGRAMMING MODES

37.10 Timing of Entry to Flash Memory Programming Modes

(TA =-40to +105°C, 1.8 V < EVDD0 = EVDD1 = VDD £ 5.5V, Vss = EVsso = EVss1 =0 V)

Item Symbol Conditions Min. Typ. Max. Unit
Time to complete the communication for the |tsuiNIT | POR and LVD reset must be released 100 ms
initial setting after the external reset is before the external reset is released.
released
Time to release the external reset after the |tsu POR and LVD reset must be released 10 us
TOOLDO pin is set to the low level before the external reset is released.
Time to hold the TOOLO pin at the low level | tHD POR and LVD reset must be released 1 ms
after the external reset is released before the external reset is released.
(the processing time of the firmware to
control the flash memory is not included)

<1> <2> <3> <4>
RESET
723 ps + tHD
processing
- time > 1-byte data for setting mode
TOOLO Guaranteed values of
characteristics and values that
Ltsu i, tSuNIT R users should adhere to
Guaranteed value of characteristics
<1> The low level is input to the TOOLO pin. r-n
<2> The external reset is released. Note that the POR and LVD reset must be released before the external reset is released. l- . .
- ; 1 . Explanation subject
<3> The TOOLO pin is set to the high level. ——a
<4> Setting of the flash memory programming mode by UART reception and complete the baud rate setting.
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