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ABSOLUTE MAXI M U M RATI N GS The range that does not cause
"permanent damage" to the LSI. It
doesn’t mean the normal operation is
guaranteed.

60.1  Absolute Maximum Ratings

Requirements to guarantee the following
electrical characteristics

Table 60.1 Absolute Maximum Rating
Conditions: VSS = AVSS0 = AVSS1 = VREFLO=VSS_USB =0

The voltage ranges of power supply that

ltem Symbol vae / nit don’t cause permanent damage
Power supply voltage VCC, VCC_USB —0.3to+4.0 \
VgarT power supply voltage VeaTT _03to+4.0 vV The input voltage ranges that d_on’t cause
~ permanent damage to pins.
Input voltage (except for ports for 5 \ tolerant*!) Vin —0.3t0 VCC + 0.3 (up to 4.0)
Input voltage (ports for 5 V tolerant*1) Vin —0.3t0 VCC +4.0 (up to 5.8) £~ v The value in the bracket is applied when
Reference power supply voltage VREFHO -0.3to AVCCO + 0.3 (up to 4.0) \% VCC or AVCC is equal or greater than the
Analog power supply voltage AVCCO, AVCCA*2 —03to+40 v minimum voltage described in the
recommended operating voltage.
Analog input voltage Van —0.31t0 AVCC + 0.3 (up to 4.0) \
Junction temperature D version TJ- —40 to +105 _____________.--qe-"""_ Junction temperature range that doesn’t
G version T —40to +125 °C cause permanent damage
Storage temperature Tstg —55to +125 \J:\
Caution: t damage to the LS| may result if absolute maximum ratings are exceeded. The storage temperature when the chip

Note 1. Ports 07, 11 to 17, 20, to C3 are 5V tolerant. doesn’t operate
Note 2. Connect the AVCCO, AVCC1, and VCC USB pins to SS1, and VSS_USB plns to VSS.
When the A/D converter unit O is not to be used, connect the VREFHO pin to VCC an respectively.
Do not leave these pins open. Insert capacitors of high frequency characteristics between the AVCCO and AVSS0 pins,
AVCC1 and AVSS1 pins. Place capacitors of about 0.1 yF as close as possible to every power supply pin and use the shortest
and heaviest possible traces.

Supplementary information for electrical
property items.
Necessary conditions for use.
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RECOMMENDED OPERATING CONDITION

specification.

The USB power supply's specification
differs between when USB is in use
(3.3V) and when USB is not in use

(5V). If VCC_USB is connected to 5V

VCC since USB is not in use initially,

the change to use USB later will cause
incompliance to USB power supply's
specification. Please make sure to

comply with USB power supply's

The temperature at which the
operation is guaranteed.

specified.

Equivalent to Ta unless otherwise

during power-up as well

This relationship should be maintained

power supply stabilization.
Otherwise, the normal operation
couldn’t be guaranteed.

© 2022 Renesas Electronics Corporation. All rights reserved.

Must follow the recommended value
for the smoothing capacitor for internal

Table 45.2 Recommended operating conditions (1)
ltem Symbol Min. Typ. Max. Unit
Power supply voltage vee 27 —_ 55 \Y
VSS — 0 —_
USB power supply voltage™? When USB in use VCC_usB 3.0 — 3.6
/ VSs_USB — 0 —
When USB notin VCC_UsSB — vCceC —
use VSS_USB — vss —
Analog power supply voltage™ AVCCO, AVCC1, 3.0 — 5.5
AvVCc2*
AVSS0, AVSS1, — 0 —_
AVSS2 /_
Input voltage PB1, PB2, PC0*, and PD2*+ Vin 0.3 — 5.8 /
P40 to P42, and With negative input -1.0 —_ AVCC1+0.3
P44 to P46 enabled*>
With negative input -0.3 —
disabled
PHO, PH4 With negative input -0.5 —_ AVCC1+0.3
enabled*> L
With negative input 03 — /
disabled -
P43, P47, PH1 to PH3, and PH5 to PH7 —03// AVCC1+0.3
P50 to P55, and P60 to P65 =203 — AVCC2+0.3
USBO_DP, USBO_DM / 0.3 — VCC _USB +0.3
Other than above -0.3 — VCC+0.3
Operating D version / Topr —40 — 85 °C
temperature ChEEion - —40 — 105

—______Mﬂd-—Comp\y with the following voltage condition: VCC_USB = VCC < AVCCO0 = AVCC1 = AVCC2
Note 2. When the USB interface is not to be used, connect VCC_USB to VCC and VSS_USB to VSS, and set VOLSR.USBVON=0.

Note 3. When not using any of the12-bit A/D converter (unit 0 to 2), 12-bit D/A converter, comparator C, or temperature sensor, connect
AVCCO, AVCC1, and AVCC2 to VCC, and AVSS0, AVSS1, and AVSS2 to VSS, respectively. For details, refer to section
38.6.10, Voltage Range of Analog Power Supply Pins.

Note 4. This is only available for products with 128 Kbytes of RAM.

Note 5. When VOLSR.PGAVLS = 0 and ADPGADCRO.PxDEN =1 (x = 000, 001, 002, 100, 101, 102).

Table 45.3 Recommended operating conditions (2)

\ Item Symbol \%
Decoupling capacitance to stabilize the internal voltage 0.47 pF + 30%*1

CVCL

Conditions to guarantee AC specifications and
normal operation

The reference voltage might be different
between pins

Refer to the application note for precaution of
high-temperature operation.

Notes on High-Temperature Operation

VCL should be connected only to VSS via a
capacitor.(Do not connect to VCC)

—
Note 1. Use a multilayer ceramic capacitor whose nominal capacitancmmmrra‘rEﬂo% or better.

Only multilayer ceramic capacitors should be
used
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DC CHARACTERISTICS

Table 45.4 DC Characteristics (1)

Required conditions to guarantee the
following specifications

Conditions: VCC=27to 55V, VCC_USB =27to 55V, AVCCD=AVCC1=AVCC2=301055V,
V35 = V55_USB = AVSS0 = AVS51 = AVS52 =0V,
Ta= Tc:p:
" - Test
ltem Symbeol Min. Typ. Ma. Unit Conditions
Schmitt trigger CAN input pin Wiy 0.8 =VCC — — W
input voltage MTU input pin ‘ =
GPTW input pin Vi - = || L=ster
POE input pin PN S 0.06 x VCC — _
POEG input pin
TMR input pin
SCl input pin . .
ADTRG# input pin The reference voltage might be different
RES# hMI between pins
IRQ input pin Viy 0.8 x VCC = — 1
(except for P52 to PS5, and PE0 . T
1o Pes) ViL = = 0.2 x VCC
PN S 0.06 x VCC — —
IRQ input pin Viy 0BxAVCC2 | — —
(P52 to P55, and PED to PES) viL — — D.2 x AVCC2
MVT 0.06 = AVCC2 — —
RIIC input pin Wiy 0.7 = VCC — —
tEXCBpthfSMEUS} - F / . )
Vi = — | 03%VCC et Hysteresis width cannot be guaranteed for
PN D06 % VCC L — H :
d e terminals without AV, so only VIH and VIL are
Ping for SV tolerant Vig =T 0.8 x VCC — — t d
1 1
(PB1, PB2, PCO*', and PD2*1) Vi — — 02 Ve guaranteead.
Analog input pins ™ 0.8 = AVCCH — —
(P40 to P47, and PHO to PHT) Vie — — [ o2xAvcct
Analog input pins VIH 0.8 = AVCC2 — —
(PS0 to PS5, and PED to PES) viL — — 0.2 x AVCC2
Other input pins Wiy D8 xVCC — —
(pins other than those above) viL — — 0.2 xVCC
High-level input | MD pin, EMLE Vi 0.9 = VCC = = v
voltage pt for 5 " 3 =
Schmitt rigger EXTAL, WAITZ, RSP input pin 0.8 x VCC — —
imput pin) D0 to D15 0.7 x VCC _ —
RIIC (SMBus) 21 — —
Low-level input MD pin, EMLE WViL — — 0.1 = VCC W
voltage {except for - - — — T
Schmitt trigger EXTAL, WAITE, RSP input pin 0.2 xVCC
imput pin) DOto S — — 0.3 xVCC
RIIC (SMBus) — — o0&
MNote 1. This is only available for products with 128 Kbytes of RAM.
Novz2202 ENESAS
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DC CHARACTERISTICS

Required conditions to guarantee the
following specifications

For information under the test conditions
which are not listed here, refer to the IBIS
model

Table 45.5 DC Characteristics (2)
Conditions: VCC =27 ta 5.5V, VCC_USB = 2.7 0 5.5 V, AVCCO = AVCC1 = AVCC2 = 3.0 to 5.5V,
VSS = VSS5_USB = AVSSD = AVSS1 = AVSS2=0V
Ta=Tope
ltem Symbol Min. Typ. Max. Unit Test Conditions
High-level output P43, P47, PH1 to PH3, and Vou | AVCC1-05| — — vV [lgy=—1.0ma
voltage PHS to PHT
P50 to P55, and PE0 to PES AVCC2-05 | — — lon=—-1.0 mA
P90 to PS5, P71 to P76, P81, VCC—-1.0 — — loy=—5.0 mA
P85, and PD3 {when the large
current cutput is set)
Other than above VCC-05 — — loy=-1.0 m&
Low-level output P43, P47, PH1 to PH3, and VoL — — 05 loL = 1.0 mA
voltage PHS to PHT
P50 to PSS, and PEO to PES — — 05 lop = 1.0 mA
P90 to P95, P71 to P76, P81, — — 10 lop = 15 mA
PBS, and PD3 (when the large
current output is set)
RIIC pins — — 04 gL =3.0 mA
- — — 06 loL = 6.0 mA
Leakage current of terminals other Other than above — — s o = 10mA
than those described in the "Input Input leakage current | RES#, MD pin, PE2, and [l — — 10 | pA |Ve=0V
" EMLE*! Vi =VCC
Leakage Current" item.
. P40 to P42, and P44 to P46 — — 10 V=0V
The off state refer to the high Vin = AVCCH
; PHD and PH4 — — 10 V=0V
impedance state o aveer
VOLSR.PGAVLS = 1
Three-state leakage | RIC pins | by | — — 50 Vip=0V
Built-in pull-up resistor value can be cument (off state) [ op o rove — — 10 Vin=VCC
calculated by using this value === Input pull-up resistors | P43, P47, PHA to PH3, I —300 — —10 AVCC1 = AVCC2 =
current PHS to PH7, P50 to P55, and 30tosS5V
P60 to PES V=0V
Pull-up resistor = voltage in use + Ip Fins other than those above and 300 — | - VCC=271055V
PE2 V=0V
Input pull-down EMLE 10 — 300 Vi = VCC = AVCC
resistors cumrent
Input capacitance RIIC ping, PHO, and PH4 Cin — — 16 pF | Vhas=0V
= S " — — Vamg = 20 mY
USBD_DP, and USBO_DM pins 16 Fo Mz
Other than above — — 8 T,=25C
Output voltage of the VCL pin VgL — 125 — v

Mete 1. The input leakage current value at the EMLE pin is only when Vi, = 0.
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DC CHARACTERISTICS

Required conditions to guarantee the

Table 45.6 DC Characteristics (3) (Products with 64 Kbytes of RAM. D version) following specifications
Current consumption when all functions ditions: WCC=27t0 55V, VCC_USB =27 ta 5.5V, AVCCD = AVCC1 = AVCC2 = 3.0 to 5.5V
except BGO are in operation. W55 = /S5 _UUSB = AVSS0 = AVSS1 = AVSS2 =0V,
Ta=Tope
Ot version ) [ o
Current consumption value when BGO is not ltem =ymoel e T Tve. | Max. U“'t/ Test Cpnditions
yvorklng and the clock to moldules .descrlbed “SoPPy—l_ | Full operation™2 e | — | — | 75 Ol = 1o mAz
in quul;e Stop Control Registers is current*! Peripheral module clocks are supplied™ — [ 21 | — Egtﬁ; = Eg m:z
supplied/stopped 2 Laparation - _ _ = =
- E?Tf?hem' module clocks are stopped 12 PCLKC = 160 MHz
=4 PCLKD = 40 MHz
£ | CoreMark | Peripharal module clocks are stopped — Py — 7 FCLK = 40 MHz
Current consumption value of each low i *4,+5 / BCLK = 40 MHz
power consumption mode. Refer to Low & | Sleep mode: Peripheral module clocks are — 18 a7, BCLK pin=40MHz | Differences in Typ/max are due to
. = gt ;
Power Consumption chapter for the E | . temperature, manufacturing
peripheral state of each modes. All module clock stop mode {refereni:e value) — 94 IS variations, etc. (m partlcular due
Increase current by BGO operation™™ — 13 /— to temperatu re)
. Increase nt by operating Trusted S = — 39 [fs50
(Below is an example of RX66T) [ICTEASE Curment by ng “rusted secure 1
Table 11.2 Entering and Exiting Low Power Consumption Modes and Operating States in Each Mode Sﬂﬁware Etandb'_‘u" deE — I:I-g ?U - HIGLSHPGH“"LS = 1
— Allodule Clock Siop  Software Standby Ef;ﬁﬁm“.{: DEEFI softwarns Stﬂl'ldb‘:.' mode —_— 14/ 20 H,I!\ VOLSR.PGAVLS =1
Control register + [ 4
— Mote 1. Supply current values are measured when all cutput pins are unloaded and all input pull-up resistors are disabled.
sate e Mote 2. Peripheral module clocks are supplied. This does not include operations as BGO (backgroupd operations).
Sopped Sopped Mote 3. lp depends on f (ICLK) as follows. : :
— e fwhen ICLK : PCLKA : PCLKB : PCLKC : PCLKD : BCLK :BCLKpin=4:2:1:4:1:1:1and ] How to calculate the actual current consumption is
erat e Operating possble’> _ Stopped (Undefined)"® # [ varsion mum . T . . .
o e loe Max. = 0.375 £+ 15 (full speration in high-speed operating mode) described in “Precautions for high temperature operation
e S Sops o) s Ui loc Typ. =0.099 x f + 5 {normal aperation in high-speed operating mode) of each group”. For details, please refer to the document
Operating Stopped (Retained) Stopped (Retained) Stopped (Retained) ICC Max.=0135=f+ 15 {SIEEFI deE} beIOW
e e Mote 4. This does not include operations as BGO (background operations ). Whether the peripheral module
Opers Opersing possble™s _ Operatng posivs _ Sopped (Undsfned stopped is controlled only by the bit settings in the module stop control registers A to D. .
- e e Mote 5. When peripheral medule clocks are stopped, each clock frequency is set for division by 64, and the | Useful Information for RX MCUs
Operating possible. Operating possible Operating possible Operating possible™® PCLKAI FH:LKB’ PCLKC’ PCU{DI and the BCLE pm are the same.
Fashesmois Svaioasos Sepoed Gaed et el S i Note 6. This is an increase caused by programierase operation to the code flash memory or data flash memory during executing the
1/ ports. Operating Retained" 10 Retained" 1! Retained"1! Lsar prﬂgrﬂm
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DC CHARACTERISTICS

Table 45.11 DC Characteristics (5)

Required conditions to guarantee the
following specifications

Conditions: VCC=271t0 55V, VCC_USB=271t0 55V, AVCC0=AVCC1=AVCC2=3.01055V,

VSS = VSS_USB = AVSS0 = AVSS1 = AVSS2=0V,

Ta= T1:>pr
Iltem Symbol Min Typ Max_ Unit Test Conditions
VCC ramp rate at power-on At normal startup SrvCC 0.02 — 8 ms/V
Allowable slope of power supply Voltage monitoring 0 0oz | — |
variation when VCC variation exceeds |™ \, startup*?. 2
4+ 1 OO/O . e ramp rate at power fluctuation dt/dvVCC 1.0 — — When VCC change
exceeds VCC +10%
Note 1. When OFS1.LVDAS =0.
Note 2. Settings of the OFS1 register are not read in boot mode or user boot mode, so turn on the power supply voltage with a ramp rate
SrVCC(MAX) SrVCC(MAX)
VCC ramp rate at power-on when LVDO is not VCC ramp rate at power-on when LVDO is
used. If the VCC ramp rate is slower than this, used. If the VCC ramp rate is slower than this, it
it is out of the guaranteed range (8ms/V) is out of the guaranteed range (20ms/V)
- Power startup //\\ N dt/'dVCC
6 |~ range when LvDO -/ Power supply startup 4 Allowable rising/falling slope of a voltage
is not uged range when using LVDO P \ \ _ — change (greater than £10%).
5 ’ 7 ) If a voltage change is more rapid than this,
_ SrVCC(MIN) _ _ / } } -~ it is out of the guaranteed range. (1ms/V)
if VCC ramp rate at power-on is more rapidly 4
than this, it is out of the guaranteed range "~ / A ~ 4 // A*]lﬁ/‘\/
3
(O'OzmSN) // = |} : : VCC lower limit(varies by product)
: / | \
|4 | \
0 \ \
0 10 20 30 40 50 60 70 80 90 100 110 \ \ 200 210 220 230 240

Time(ms)

Example when VCC=5V

R01TU0436EJ0100 Rev1.0
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DC CHARACTERISTICS

Required conditions to guarantee the
following specifications

The current value that flows in from
external

Average current over MCU driving time.

(Example) If the values of 3 pin are
1mAh, 2mAh and 3mAh, the average
value per pin is 6mA/3h = Average
2mA/h

The maximum allowable current value
that can flow in per pin. If this value is

exceeded, reliability cannot be ensured.

Total current value of all MCU output
pins

The current value that flows out from
MCU

Table 61.8

Permissible Output Currents

Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =VpgarT=2710 3.6V, 2.7 V< VREFHO0 = AVCCO,

~\

Ta= Topr

VS8 = AVSS0 = AVSS1 =VREFLO=VSS_USB =0V,

Port driving ability set by Port
Capacity Control register
(DSCRXx). The output impedance
is as follows.

Normal drive > High drive > High
speed interface high drive

\ Item Symbol Miy/Typ. Max. Unit
P%:rmissible output low current All output pins*1 Normal drive )/,— — 20 mA
ST T All output pins*2 High drive — — 3.8

All output pins*3 High-speed interface — — 7.5
high-drive
Permissible output low current All output pins*1 MNormal drive loL — — 4.0 mA
L el ) All output pins*2 High drive — — 7.6
All output pins*3 High-speed interface — — 15
high-drive
Permissible output low curreyg:tal} Total of all output pins ZlgL —_ —_ 80 mA
j All output pins*1 Normal drive lon _ _ =2.0 mA
All output pins*2 High drive —_ —_ =38
All output pins*3 High-speed interface — — -7.5
high-drive
Permissible output high current All output pins*! Normal drive lon —_ —_ 4.0 mA
ax. value per pin) All output pins*2 High drive — — -76
All output pins*3 High-speed interface —_ —_ -15
high-drive
Permissible output high current (total) | Total of all output pins Zlon — — -80 mA

Caution: To protect the MCU's reliability, the output current values should not exceed the values in Table 61.8.

Note 1. This is the value when normal driving ability is set with a pin for which normal driving ability is selectable.

Note 2. This is the value when high driving ability is set with a pin for which normal driving ability is selectable or the value of the pin fo

which high driving ability is fixed.

Note 3. This is the value when high-speed interface high-driving ability is set with a pin for which high-speed interface high-driving ability

is selectable.

© 2022 Renesas Electronics Corporation. All rights reserved.
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DC CHARACTERISTICS

Table 45.13 Thermal Resistance Value (Reference)

Conditions: VCC=271t0 55V, VCC_USB=271055V, AVCCO=AVCC1=AVCC2=3.01t0 5.5V,
VS5 =V55_USB = AVSS0 = AVSS1 = AVS52 =0V,

Ta= Topr
: : — Thermal resistance according to
ltem Package Symbol | Min. Typ. Max_ Unit Test Conditions JEDEC standard.
Thermal resistance 144-pin LFQFP (PLOP0144KA-B) &}ja|\ — — 324 "C/W | JESDS1-2 and Please refer to below for details.
112-pin LQFP (PLQP0112JA-B) _\\ 338 JESD51-7 compliant L _
~ <Heat-dissipation Mechanism |
100-pin LFQFP (PLQPO100KB-B) — — \354;!\ Renesas>
80-pin LFQFP (PLQFPODE0OKE-B) — — 36.3 \
80-pin LQFP (PLQPO080JA-A) — — 357
64-pin LFQFP (PLQPO0DG4KB-C) — — 379 Oja=(Tj-Ta)/P
144-pin LFQFP (PLOP0144KA-B) Wit — — 0.6
112-pin LOFP (FLOPO112JA-B) — — 0.6 Wit=(Tj-Tt)P
100-pin LFQFP (PLQPO100KB-B) — — 0.8
80-pin LFQFP (PLQFPODE0OKE-B) — — 0.8
80-pin LQFP (PLQPO080JA-A) — — 0.8 imm
64-pin LFQFP (PLQPO0DG4KB-C) — — 0.8
Note:  The values are reference values when the 4-layer printed circuit board is used. Thermal resistance depends on the number of I.\fr-jo ~

layers and size of the board. For details, refer to the JEDEC standards.
The power dissipation flows out of the
component through multiple paths.

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

RO1TU0436EJ0100 Rev1.0 z
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