RA FAMILY
HARDWARE MANUAL GUIDE
(ELECTRICAL CHARACTERISTICS)

APRIL, 2026

GP EMBEDDED PROCESSOR AND CONTROLLER PRODUCT
MARKETING DEPARTMENT

EMBEDDED PROCESSING MARKETING DIVISION
EMBEDDED PROCESSING PRODUCT GROUP

RENESAS ELECTRONICS

R0O1TU0457EJ0100 rev1.0 z
© 2026 Renesas Electronics Corporation. All rights reserved. Apr., 2026 | E N ESAS



1.

Notice

10.

11.
12.

13.
14.
(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.

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.

Renesas Electronics hereby expressly disclaims any warranties against and liability for infingement 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.

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

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.

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.

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.

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.

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.

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.

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.

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.

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.

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

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

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

53. Electrical Characteristics

Supported peripheral functions and pins differ from one product name to another.

Unless otherwise specified, the electnical charactenistics of the MCU are defined under the following conditions: /
* VCC=AVCCO=VCC USB=VBATT =2.7Tto 3.6 V, VCC_USBHS = AVCC USBHS=30to 3.6V
s 2.7=VREFH)/VREFH = AVCCD

& VS5 = AVES0=VREFLO/VREFL = VS§_USB = V851 _USBHS = V582 USBHS = AVSS_USBHS = PVS5_USBHS
=0V
s T,= Trl.'lFIl

Figure 53.1 shows the iming conditions.

For example, P100 I 0
I c

Vou=VCC = 0.7, Voo =VCC = 0.3
Viu=WVCC =07 Vo=VCC =03
Load capacitance C = 30 pF

Figure 53.1 Input or output timing measurement conditions

The recommended measurement conditions for the timing specification of each peripheral provided are for the best
peripheral operation. Make sure to adjust the driving abilities of each pin to meet your 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.

RO1TUO0457EJ0100 rev1.0 Pace 4
Apr., 2026 age

LENESANS




ABSOLUTE MAXIMUM RATINGS

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

53.1 Absolute Maximum Ratings
Table 53.1 Absolute maximum ratings

Parameter Symbaol Value Unit

Paower supply voltage WOC, WVCC_LUSE™ ~03to+4.0 W

VBATT power supply vollage VBATT 03 10+4.0 v /_
Input voltage (except for 5 V-tolerant ports™1) Via -0.310VCC +0.3 }’/

Input voltage (5 V-tolerant ports ') Vin 0310+ VCC + 4.0 (max. 5.8) 7 [V

Reference power supply voltage VREFHVREFHD 031 VOC +0.3 W

USBHS power supply voltage VCC_USBHS 03to+4.0 W

USBHS analog power supply voltage AVCC USBHS 0.3 to+4.0 W

Analog power supply voltage Mooo< ~03to+4.0 W

Analog input voltage Van =0.3 10 ANCCO + 0.3 /j/
Operating temperature > Top —40to +105 —— °C

Storage temperature Tasg =55 to +125 -
MNote 1 ris P205, P206, P400, P401, P407 to P415, P51, P512, and PTO8 1o P713 are 5V tolerant. \

Mote 2.
Mote 3. .
Mote 4. Contact a Renesas Electronics

systematic reduction of koad for improved re

The notes provide supplementary
information regarding the electrical
characteristics.

Necessary conditions for use.

ce for information on derating operation when Ta = +85°C to +105°C. Derating is the

. 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

R0O1TU0457EJ0100 rev1.0
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RECOMMENDED OPERATING CONDITIONS

Table 53.2 Recommended operating conditions

Conditions required to guarantee AC

Parameter Symbol Value Min Typ Max Unit specifications and normal operation.
Power supply voltages VCC When USB/USBHS is not 27 — 36 W
used
When USB/USBHS s used 30 — ig W
Vss — ] — W
USE power supply voltages VCC_USB, WVCC_USBHS — VCC — W
W35 _USB, AVSS USBHS, PVSS_USBHS, — 0 — v
WS51_USBHS, VS82_USBHS
VBATT power supply voltage VBATT 1652 — 3.6 W
Analog power supply voltages Aveen —_ VCC — W
AVSSE0 — 0 — W

MNote 1. Connmect AVCCO to VCC. When the AD converter and the D/ converter are not in use, do not leave the AVCCO, VREFHNVREFHO,

AVES0, and VREFLWREFLO ping open. Connect the AVCCO and VREFHNVREFHO pins to WCC, and the AVSS0 and WREFL/
VREFLO pins to V35, respectively.
Mote 2. Low CL crystal cannot be used below VBATT = 1.8V,

R01TU0457EJ0100 rev1.0
© 2026 Renesas Electronics Corporation. Al rights reserved. Apr., 2026 Page 6
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Table 53.4

VO Vi, Vi (2 0f 2)

Parameter Symbol | Min Typ | Max Unit
Schmitt trigger Peripheral IIC (except for SMBus) Vi VCC x — |vCC+36 |V
input voitage function pin 0.7 (max 5.8)
Vi -— — |vCCx03
AVt VCC x e
0.05
CEC Vin 20 - |—=
Vo — — |08
AVy — 04 (—
5 \-tolerant ports™* "5 Vi VCC x — |vec+38
0.8 (max 5.8)
Vi — — |vCCx02
avy  |veex  |— [—
0.05
RTCICO, When using the | When VBATT Vi Vearr* |— |Vearr+03
RTCIC1, Battery Backup | power supply is 08
RTCIC2 Function L d
Vl — — Vaxrr x 0.2
. . . g AvVr Vearr* |— |—
Terminals for which AVt is not specified are 0.05
i i i When VCC Vi VCC = — | Higher
not guaranteed to have hystere3|s WIdﬂ"]. |t.IS. e = % bl
only guaranteed to be recognized as High if it selected el N
is above VIHmIin and Low if it is below or
f— VearT + 0.3
VILmax. v
Vo — — |vCCx02
avr  |veex  |[— [—
0.05
When not using the Battery Backup | Vg VCC = — |VCC+03
Function 0.8
Vo - — |vCCx02
AVt VCC x == |z
NG 0.05
Other input pins 2 Vin veCx  [— |—
08
Vi — — |VCCx02
AvVr VCC = e
0.05
Ports 5 V-tolerant ports™ "5 7 VCC x — |vec+36 |V
08 (max 5.8)
Vi — — |VCCx02
Other input pins™ Viy Ve = |=
08
Vi — — |VCCx02
R0O1TU0457EJ0100 rev1.0 z
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DC CHARACTERISTICS

This is the average current over the
MCU’s operating cycle.

and 3mA, the average value is 6mA/3
= Average 2mA

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

53.23  1/O low, loL

Table 53.5 1O lgw, loL (1 of 2)

external circuitry.

The current flowing out of the MCU to the

The current flowing into the MCU from
the external circuitry

Parameter Min | Typ | Max | Unit
Permissible output current (average Ports PO0D to PO10, PO14, PO15, P201 — |D; — |— |-2.0|mA
value per pin) o —1— T [
Ports P205, P206, P407 to P415, PT0810 | Low drive’® o — |— [-20|ma
P713, PBO1 (total 18 pins) - N P P
Middle drive™® | lon — |— |4.0|ma
oL — |= |40 |ma
High drive™® lon — |— |-20 [ma&
le — |— |20 |mA
Parts P100 to P107, P208 to P21, P214, Low drive ! lasn — |— |-20|mA
P&00, PE01 (total 15 pins) - N P P
Middle drive™® | lon — |— |4.0|ma
oL — |= |40 |ma
High drive™® lon — |— |16 [ma
oL — |= |18 |ma
High speed lan — |— |20 |m#A
high drive™® o N I P Y
Other output pine3 Low drive™! loH — |— |-20|ma
oL — |= |20 |ma
Middle drive™® | lon — |— |4.0|ma
oL — |= |40 |ma
High drive™® lon — |— |16 [ma
oL — |= |18 |ma

© 2026 Renesas Electronics Corporation. All rights reserved.
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DC CHARACTERISTICS

The maximum allowable current value
that can flow in per pin. If this value is
exceeded, operation cannot be
guaranteed and the LS| may be
permanently damaged

Total current value of all MCU output pins.

Table 53.5 1O lgy, lg (2 0f2)

Parameter Symbol | Min | Typ | Max | Unit

Permissible output current (max value | Ports PO0O to PO10, PO14, PO15, P201 _ lan — |— | 40| mA

lat loL — |=— |40 |mA

Parts P205, P206, P40T to P415, PT08to | Low drive™ loH — |— |4.0|mA

P713, PBO1 (total 18 pins) o I B Y

Middle drive™® | lon — |— |-B.0|mA

loL — |— |80 |mA

High drive™® laH — |— |-40 |ma

loL — |— |40 |mA

Ports P100 to P107, P208 to P211, P214, Low drive’ laH — |— |40|ma

P800, PE01 (total 15 pins) o B N Y

Middle drive2 | lon — |= |-B.0|mA

loL — |— |80 |mA

High drive'? lan — |— |-32 |mA

laL — |— [32 |maA

High speed lan — |— |40 |mA

high drive™ o T {0 [

Other output pins™ Low drive’! lesii — |— |-4.0|ma

lesi — |— |40 [ma

Middle drive? | lon — |— |-80[mA

laL — |=— |80 |mA

High drive'® loH — |— |-82 [mA

laL — |= [32 |mA

kPermissible output current (max value | Maximum of all output pins ZloH may) | — | — [-80 [mA
of total of all ping)

oL jmaxy |— |— |80 |mA

Note 1. This is the value when low driving ability is selected in the Port Drive Capability bit in the PmnPFS register. The selected driving
ability is retained in Deep Software Standby mode.
Note 2. This is the value when middle driving ability is selected in the Port Drive Capability bit in the PmnPFS register. The selected driving
ability is retained in Deep Software Standby mode.
Note 3. This is the value when high driving ability is selected in the Port Drive Capability bit in the PmnPFS register. The selected driving
ability is retained in Deep Software Standby mode.
Note 4. This is the value when high gpeed high driving ability is selected in the Port Drive Capability in the PmnPFS register. The selected
driving ability is retained in Deep Software Standby mode.
Nate 5. Except for P200, which ks an input port.

Caution: To protect the reliability of the MCU, the output current values should not exceed the values in this table.

The average output current indicates the average value of current measured during 100 ps.

R01TU0457EJ0100 rev1.0
© 2026 Renesas Electronics Corporation. All rights reserved. Apr., 2026
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DC CHARACTERISTICS

53.24 /0 Von, Voo, and Other Characteristics

Table 53.6 'O Vgn, VoL, and other characteristics

Parameter Symbol | Min Typ | Max | Unit | Test conditions
Output valtage c Voo — — |04 [V |lg=30mA
Voo — — |08 o, = 6.0 mA
e Voo — — |04 lgL = 15.0 mA (ICFER.FMPE = 1)
Voo - 04 [— loL = 20.0 mA (ICFER_FMPE = 1)
ETHERC VoH VCC-05|— [— lon = 1.0 mA
Var — — |04 lo = 1.0 mA
CEC Vo — — |06 log =21 mA
Ports P205, P206, P407 to P415, |V, VCC-10|— |— Iy = -20 mA . . ey
PT08 10 P13, PBO (iotal of 18 | e Caay 7 | Forinformation under the test conditions
pins)’® Voo |— — |10 loL = 20 mA which are not listed here, refer to the IBIS
NCC =33V model.
Other output pins Viou VCC-05|— |— Ioy = -1.0 mA
Leakage current of terminals other Voo |~ e lou = 1.0 mA
than those described in the "Input Input leakage current RES LU i e L
Vin=55V
"
Leakage Current”item. E— — — 73 oV
The off state refer to the high Vin = VCC
impedance state. Three-state leakage 5 \/-tolerant ports vl - — |50 [pA [Mip=0V
\current (off state) Vin=565V
Other ports (except for port P200) — — |1.0 VMin=0W
Built-in pull-up resistor value can be Vin = VCC
i i Input pull-up MOS cumrent | Ports PO to PB | 300 — |-10 |pA |WMCC=2Tw36V
calculated by using this value. e b ety
. . . Input capacitance Ports P04, P05 Cin — — |16 |pF |[Vbias=0V
Pull-up resistor = voltage in use + Ip vamp = 20 mv
USB_DP and USE_DM - — |12 =1 MHz
USBHS_DP. USBHS_DM, and — — |10 Ta = 25°C
poriz P400, P401, P51, P512
Other input pins — — |8

MNote 1. SCLO_A, SDAD_A, SCL1_A, SDA1_A (total 4 pins).
Mote 2. This is the value when high driving ability is selected in the Port Drive Capability bit in the PmnPFS register.
The selected driving ability is retained in Deep Software Standby mode.

R01TU0457EJ0100 rev1.0
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DC CHARACTERISTICS

Required conditions to guarantee the

53.25 Operating and Standby Current e e
specification.
C t Hi h ; fi Table 53.7  Operating and standby current (1 of 2)
urren consump ion w ep all functions —_— Symbol[Win s [Wax] Ui [Testcontiions
except BGO are in operation. Supply Higns PR e |— |— |143 [ma |icik =200z ¢
current’! mode . . PCLKA = 100 MHz .
Maximum (witholst LISEHS) il ol e Current consumption value for the low
H . &5 "6 — 22 — =
Current consumption value when BGO is not == PCLKD = 100 MHz power modes
. . Mormal mode | All peripheral clocks enabled, — |32 |— FCLK = 50 MHz
working and the clock to modules described while (1) code executing from BCLK = 100 MHz —~—
in Module Stop Control Registers i fo”
In odule Op o 0 gIS ersis All peripheral clocks — |18 [—
i disabled, while (1) cod
Supp“ed/Stopped . ef:cunng\;ror: flash™ sﬁ //
Sleep mode’s "8 1 |55
e Da“"”ji’iz//_ e
y Code flas — |8 —
opelatlon
Low-speed mode™® "8 = — |18 |— ICLK = 1 MHz . .
pr—— — 1 Ty Differences in Typ/max a.re due'to.
- SNZCRFXOREGEN =1 —— T — tgmpergture, manufacturing variations, etc.
SNZCR RXDREQEN = 0 R PR - (in particular due to temperature)
. Deep Power suppliaq to Sl_anclby SRAM and USB — (169131 |pA |— /
Current consumption value of each low power poffverslll |resume deincling unit
. Sy Power not Power-on reset circuit low = |11.8|33.7 /
consumption mode. Refer to Low Power mode suppliedto | power function disabled
- . SRAM or USB — Lo . .
Consumption chapter for the peripheral state of rosume B o et =12 |28 |- This is current consumption value in the
each modes. S RTC operation
. Increase when | When the low-speed on-chip — |45 [— — -
(Below is an example of RA6MS5) the RTC.and | osallator (LOCO) is i use To calculate the current consumption
are N
'I:I:.Iam.z ‘Operating conditions of each low power mode (1 of 2) s operating r::sgoztm;?:ﬂ"z;zrfm - B = - dunng RTC Operatlon |n eaCh mode, add
Transition candftion W1 instruction whila == " quest trigger in ::"’""“" thnacrystaloacillqlo.rfm — |15 |— - /- thiS Value.
SBYCRSSBY=0 |SBYCRSSBY=1 Sofivaro Sancy moce. SEYCASSEY 1 and standard clock loads is in use
: DPSBYCRDPSBY =0 RTC operating while VCC is off (with the | When a crystal /—11— — Vearr = 1.8V,
Canceling method :‘:;n::;ﬁ;ilsnsh e in Table maw in Table: Mrm;lms‘ab‘\: Table 10.3. ball&rv backup funclion. cnly the RTC DSW VCC - 0 \.I’
e meie il el N ) e o bs n use — s = Vorrr =33V, This is the transient current observed upon
d il e it E vee=ov recovery from Deep Software Standby mode.
‘State after cancellabion by a reset | Reset state Reset state Rasel stata Reset state ‘When a crystal —_ 11 |= Vearr=1.8Y, . .
rep—— — e p— = oscilltor for veC =0V A temporary inrush current occurs, during
Sub-clock oscillator Selectable Salectable Salectable ‘Selectable S[and&l’ﬂ chk H
e e e = loads Is In use — 18 ]- VearT =33V, which the current exceeds the steady-state
Middle-speed on-chip oscillstor Selectable Stop Selectable Stop vec=ov 4-/_ IeVeI
Low-speed on-chip cscillator Selectable Selectable Selectable Selectable™® Inrugh current on retuming from Deep Infush current’™ lrusH — | 160 — .
IWDT-dedicated on-chip oscillator | Selectable™ Selectable™! Selectable™! Stop Software Standby mode
En "FERUSH — [10 |— |pC
current 7
R01TU0457EJ0100 rev1.0 i z
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DC CHARACTERISTICS

Conversion result

“'-—-.H‘ result (2) ——

Analog During 12-bit A'D CONVerSee— Alae — |08 [11 |mA [— . .
power — Current consumption during
supply Temperahire sensor i = —_— conversion by ADC12.
ek During DVA conyersion (per unit) Without AMP output — |01 |02 |mA |— It is applied at the timing shown in the
/e With AMP output — |06 (1.1 [mA |— figure below.
Waiting fo Dl DA conversion (all units) — |09 [16 |mA |—
ADCA 2 in standby modes (all units)™® — |2 |&8 |pA [—
S—
Current consumption of an analog
power supply.
The current is consumed to operate
ADC12, DAC12, and Temperature Current consumption during conversion
sensor. waiting by ADC12 and DAC12. /
Itis applied at the timing shown in the figure . Scanning pertormed g
below. aost P St » L
.[\\l::l-cmmsim time: '1'-1-;1
Aﬁﬁﬁm; i'm"ﬂﬁ'm'ﬂ;ll AD corrvession 1 ?1\ ;’J Wailing for conversion
A haanel 1 [aibng for conversion |}mwﬂm’§m2ﬁ { Waiting for convession |
"T;':,';{E.”‘;; jfing for conversion ra_\D cofversion 3 k Wailing for conversion
Q )
Write to wifto Wiite to Write to J— Stared
DADRO R DADRO DACR {for chanrel x) X AD conversion result 1 /
l l 1 l ADDRY (2], Stored ﬂ
DADRO X/ Conversion data (1) X Conversion data (2) {tor channel y) X mm%:ﬂu
. . (wﬁ?.&.zgz] '|| x AD conwersion result 3
Current .consumptlon during DACRDAGED | | _— CmmL a
conversion by DAC12. | e | - —

n

High-impedance state

It is applied at the timing shown in
the figure below.

tocowy: DIA conversion time

Tocoen

Note:

¥, y, and z (x < y = 2) are the selected channel numbers by ADANSADM.
Mote 1. ADC12i_ ADI{i=0,1)

Interrupt generated

Figure 44.2 Example of DAC12 operation

Figure 43.8

selected

Example basic operation in single scan mode when the analog inputs (channel x to z) are

R0O1TU0457EJ0100 rev1.0
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DC CHARACTERISTICS

Table 53.8 Coremark and normal mode current

Parametar Symbol Typ Unit Test conditions
Supply Current ! | Coremark lee 107 pAMHZ ICLK = 200MHz
: PCLKA = — .
Normal mode | All peripheral 104 \ PCLKB = This is the current-consumption value measured
clocks disabled, - . . .
cache on, EEEEEN during execution of the EEMBC-specified
P et FCLK = | CoreMark program.
flash™? ST The current is primarily consumed by CPU
All peripheral 8T operatlon .
clocks dizsabled,
cache off,
while (1) code
executing from
flash™

Mote 1. Supply current values are with all cutput pins unloaded and all input pull-up MOSs in the off state.
MNote 2. Supply of the clock signal to peripherals is stopped in this state. This does not include the BGO operation.

R01TU0457EJ0100 rev1.0
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53.26 VCC Rise and Fall Gradient and Ripple Frequency

DC CHARACTERISTICS _

Paramater Symbol Min Typ |Max | Unit conditions
VCC rising gradient | Voltage monitor 0 reset disabled at startup SA/CC 0.0084 | e 20 mel | —
. . . Voltage monitor 0 reset enabled at startup 'm - — —
If the VCC rise time at power-on is faster
. SCIUSE boot mode ™ 00084 |— |20 -
than this, it is out of the guaranteed - — - —
. VC(Q falling gradient - 0084 [— [— [m -
operating range. (0.0084ms/V) ] /2ling gradient
- resat from voltage monitor 0 is disabled regardless of the value of the OF31.LVDAS bit.
applies when VBATT is used.

if VCC rise time at power-on is slower Talle 53.10 Rising and falling gradient and ripple frequency characteristics

than thiS, It iS OUt Of the guaranteed V)JWhen the YCC change exceeds VCC £10%, the allowable voltage change rising and falling gradient dv'dVCC must be mel
operating range. (20ms/V) Farameter Symbol Min Typ Max Unit Test conditions
lowable ripple fr vee) _ — 10 kHz Figure 53.6
. . . equency W =VCC =02
If VCC fall time when changing to VBATT is e
— — 1 MHz Figure 53.6

faster than this, it is out of the guaranteed Vi vy S VCC % 0.08

operating range. (0.0084ms/V) — - 0 v Figure 536

Sudden voltage drops when using VBATT Vi vee) £ VCC * 0.06

can cause malfunction on return. Allowable voltage dtdViCC 1.0 — - s/ When VCC change
change rising and exceeds VCC £10%

falling gradient \

Vee(V)

Allowable rising/falling slope of a

VCC Lower Bound voltage change (greater than £10%).
(Varies by product) If a voltage change is faster than this, it
is out of the guaranteed operating
range. (1ms/V)

0 10 20 30 40 50 60 70 80 90 100 110 || 200 210 220 230 240 time(ms)
Example for VCC=5V

R01TU0457EJ0100 rev1.0
© 2026 Renesas Electronics Corporation. Al rights reserved. Apr., 2026 Page 14 [ | z E N ESAS




DC CHARACTERISTICS

Table 53.11 Thermal Resistance
Thermal resistance according to
Paramater Package Symbal Value™ Unit | Test conditions JEDEC standard.
Thermal Resistance 100-pin LQFP (PLOPO100KE-B) Bja 350 “CW | JESD 51-2 and 51-7 Please refer to below for details.
144-pin LOFP (PLQP0144KA-B) \‘33\ compliant B
176-pin LQFP (PLOPD176KBE-C) 23 \\\ ;:xts‘iismaﬁon Mechanism |
100-pin BGA (PLBGO100KB-A) 36.3 JEW TEEReS
144-pin BGA (PLBGO144KB-A) 6.3 compliant
176-pin BGA (PLBGO176GF-A) 35.4 \
100-pin LQFP (PLQPO100KE-B) Wit 0.76 “C/W | JESD 51-2 and 51-7 Oja=(Tj-Ta)/P
144-pin LOFP (PLQP0144KA-B) 063 | Compliant
176-pin LOFP (PLQP0176KB-C) 0.48 \\
100-pin BGA (PLBGO100KB-A) 0.60 JESD 51-2 and 51-9 Wjt=(Tj-Tt)/P
144-pin BGA (PLBGO144KB-A) 0.60 compliant
176-pin BGA (PLBGO176GF-A) 0.52

Mote 1. The values are reference values when the 4-layer board is used. Thermal resistance depends on the number of layers or size of the
board. For details, refer to the JEDEC standards.

Please refer to next pages for Tj
calculation.

The power dissipation flows out of the
component through multiple paths.

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

R01TU0457EJ0100 rev1.0
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DC CHARACTERISTICS

53.2.7.2 Example of T calculation

Assumption :
e Package 176-pin LQFP : 8ja=32.3 °C/W
e Ta=100°C
® I-cmax =70 mA

e VCC=35V(VCC=AVCC0=AVCC _USBHS =VCC_USB = VCC_USBHS)

e Igy=1mA, Voy=VCC - 0.5V, 12 Outputs

e Iy =20mA, Vo = 1.0V, 8 Outputs

e Ig =1mA, Vg =0.5V, 12 Outputs

e C,;, =8 pF, 32 pins, Input frequency = 10 MHz

® Cjoad = 30 pF, 32 pins, Output frequency = 10 MHz

Leakage currentof I0 =X (Vg * Igg) / Voltage + Z ((VCC - Vo) * ko) / Voltage
=(20mAx1V)x8/35V+(1mAx05V)x12/35V+((VCC-(VCC-05V))x1mA)x12/35V

=457mA+ 171 mA+1.71 mA
=49.1mA

Dynamic current of 10 = X |0 (Cj,, + Cyoag) * 10 switching frequency x Voltage
=((8 pF x 32) x 10 MHz + (30 pF x 32) x 10 MHz) x 35V

=426 mA

Total power consumption = Voltage x (Leakage current + Dynamic current)
=(7T0mAx35V)+ (491 mA+426mA)x35V

= 566 mW (0.566 W)

T| =Ta + 6ja x Total power consumption
=100 °C + 32.3 "C/W x 0.566W
=118.7°C

R0O1TU0457EJ0100 rev1.0
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AC CHARACTERISTICS AND OTHERS
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PREREQUISITES:

1. About Indication in Figures in AC Characteristics section

a
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

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.

» Time

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

R01TU0457EJ0100 rev1.0
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AC CHARACTERISTICS: CLOCK TIMING

Table 53.17 Clock timing except for sub-clock oscillator

This is the time until the oscillation of the —\ Parameter Symbol |Min |Typ |Max |Unit | Test conditions
resonator stabilizes. This value follows the EBCLK pin output cycle time [ 2 [- [- ns |Figure 53.7
matching evaluation by the resonator EBCLK pin output high pulse width tex 33 |- |- ns
manufacturer. EBCLK pin output low pulse width o 33 -_ -_ ns
EBCLK pin output rise time toy - - 50 ns
It takes time to stabilize the oscillation after EBCLK pin output fall time e — —  |so ns
LOCO is oscillated (LOCOCR.LCSTP=0). EXTAL extemal clock input cycle time Exeye 4186 |— |—  |[ns [Figure 538
Max. 60.4us is applied under the EXTAL external clock input high pulse width ten 1583 |— |— ns
conditions in this table. EXTAL extemnal clock input low pulse width texy 1583 |— |— ns
EXTAL extemal clock rise time texr — — 50 ns
HOCO oscillator frequency can be selected from EXTAL external clock fall fime ot — = [s0 |ms
several options. For this device, the oscillator Main clock osclllator frequency o 8 N PYRE PV .
frequency of 16/18/20MHz can be SeleC'ted.. This Main clock oscillation stabilization wait time (crystal)’? | tuanosowT | — — - ms | Figure 53.9
table also shows the errors at each oscillation LOCO clock ascillation frequency foco 20.4912 | 32.768 | 36.0448 | kHz |—
frequency. LOCO clock oscillation stabilization wait time wocont | — —  |e04  [ps [Figures3.10
In addition, note that the me.as.urement conditions ILOCO clock asciliation frequency oo 135 115 les lwiz =
have temperature Ch?raCte”S.t'CS- _ MOCO clock oscillation frequency Moco 68 |8 92  |MHz|—
The accuracy according to this value is as follows. \ MOGCO clock oecilation stabilization wall ime oo | — — 150 | I—
Oscillation HOCO clock oscillater oscillation Without FLL | fuocore | 15.78 |16 [16.22 |MHz|-20sTas 108°C
frequency Error Error frequency ; 775 T8 82e
(MHz) (Ta =-20~105°C) (Ta =-40~-20°C) HOCO18 17 :
fuocozn 1872 |20 |2028
16 +2.4375% +3%
fuocas  |1571 |16 |16.29 405 Tas-20°C
18 +2.44% +3% fHooo1s 1768 |18 18.32
20 £2.4 % +3% fuocom  |19.64 |20 |20.36
With FLL  |fuocos | 15.960 |16 [16.040 —40sTa s 105°C
Sub-clock frequency accuracy is
fhocoe 17.855 |18 18.045 +50 ppm.
. . i 19950 |20  |20.050
Period jitter indicates the temporal oo
o : . I P _ — 64.7 —
Varlatlon Of the C|0Ck perlod. HOCO clock oscillation stabilization wait time thocowT u=
HOCO period jitter —_ _ +85 —_ ps |—

R01TU0457EJ0100 rev1.0
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AC CHARACTERISTICS: CLOCK TIMING

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.

_\ FLL stabilization wait wfie
NPLL clock frequency

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.

FLLwT —_ — 18 me [—
et \ 120 |— |200 |[MHz|—
PLL2 clock frequency ais \ 120 |— |240 |mmHz|—
pPLL/IPLLZ clock oscillation stabilization wait time teL LT \\— — 1749 |us |Figure 53.11
PLL/PLLZ period jitter — +100 |— ps |—
PLUPLL?ﬁnng term jitter — —_ \ +300 |— ps | Term: 1ps, 10ps
| |
FLLWT
Time from FLL Activation to HOCO — P
Clock Stabilization
HOCO .

© 2026 Renesas Electronics Corporation. All rights reserved.
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POWER-ON RESET CIRCUIT AND VOLTAGE DETECTION CIRCUIT
CHARACTERISTICS

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 tror + tdet elapses. *1
Turn up VCC to working voltage before release.

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 Vdeto, it will cancel the internal
reset after tLvbo + tdet has elapsed. *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 tLvon + tdet elapses. (The timing
changes depending on the value of
LVDNnCRO.RN)*1

Turn up VCC to working voltage before release.

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 tLvbn + taet has elapsed.

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 tvorr, the voltage
cannot be detected correctly when the VCC
rises, and the power-on reset will not occur.

Table 53.51 Power-on reset circuit and voltage detection circuit characteristics (1)
Un
Parameater Symbol |Min |Typ |(Max |it | Testconditions
= ~ age detection | Power-on reset DPSBYCR.DEEPCUT[1:0] = 00b or Veor 25 |26 |27 |V |Figure 53.88
v (POR) 01b.
DPSBYCR.DEEPCUT[1:0] = 11b. 18 225 |27
Voltage detection circuit (LVDO) Ve 1 |284 |294 |304 Figure 53.89
; Ve 2 |277 |2.87 |2.87
Ve s |2.70 |2.80 |2.80
Voltage detection circuit (LVD1) Vet 1 |289 |299 |309 ﬁute 53.00
Vit 2 |2.82 |292 |3.02
— Vaert s |275 | 285 2;( yd
Voltage detection circuit (LVD2) Va1 |289 2_99/6.09 Fyﬂs.m
Vaeu_z 282 2 3.02 /
Viez 5 |275/|285 |2 y
Intemgl reset time | Power-on reset time tror ‘4 4_5/,— ms | Figure 53 88
LVDO reset time R /{51 — Figure 53.89
LVD1 reset time oy /( 0.38 |— Figure S0
LVD2 reset time woe |— 038 |— Jd="TFigure 53.91
Minimum VCC down time"! WorF y/—, —_ us | Figure 53.88,
-1 Figure 53.89
Response delay Lt wg— - 200 |ps |Figure 53.89 to
SN Figure 53.91
.
LVD operation stabilization time (after LVD is enabled) wea |— = us | Figure 53.90,
Figure 53.91
Hysteresis width (LWVD1 and LVD2) Vi —_ 70 — m
v

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

Mote 1. The minimum YOC down time indicates the time when VCC is below the minimum value of voltage detection levels Vogg, Ve,

Vaat1, and Vgar for POR and LWD.

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.

© 2026 Renesas Electronics Corporation. All rights reserved.
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SUPPLEMENTARY INFORMATION : POWER-ON RESET CIRCUIT AND

VOLTAGE DETECTION CIRCUIT CHARACTERISTICS

B To enable POR, apply more than VCC™ to RESET pin.

power-on reset.
*1 : VCC must comply with the following rising slope (SrVCC).
Example of RA6M5 case :
Power supply startup with LVDO : (0.0084ms/V) = SrVCC = (20ms/V)

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

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

m 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.

B tVOFF(vcc down time)

RESET terminal applied voltage = VCC

Guaranteed voltage range

VCC 24
To ensure that the /=\ /; -
reset occurs, the (\(\73‘1122)
tVOFF = 200 ys must Veeto /
be met. (LVDO) l
If the potentia| returns Vpor: sy Y R B

before the specified

time, the reset cannot
be issued correctly.
*The above is a

/

[

sample RAG6MS5.

Internal reset signal(active low)

1) When LVDNnCRO.RN ="0"

2) When LVDnCRO.RN = "1"
n:12

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.

B Internal-reset operation when POR is applied

Min:tVOFF
VPOR- ------------------------------- @ -; ----------------------- éu -@

Tdet! tPOR |

Tdet: tPOR

B |Internal-reset operation by LVDO, 1, 2
(LVD1,2 is when LVDnCRO.RN = "0")

@, Min:tVOFF 1
® @ |,
Tdet! Tdeti tLVD(0,1,2) |

B Internal-reset operation by LVD1, 2

(When LVDnCRO.RN ="1")

Min:tVOFF

® @

Tdet! tLVD(1, 2)

*LVD1 and 2 can be reset by setting

LVDnCRO.RN ="1".

R0O1TU0457EJ0100 rev1.0
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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.

AC CHARACTERISTICS: RESET TIMING

53.3.3 Reset Timing

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.

Table 53.19 Reset timing (1 of 2)
Parameter Symbol | Min | Typ | Max | Unit | Test conditions
RES pulse width Power-on lepgape (07 |[— |[— ms | Figure 53.13
Deep Software Standby mode treswp |06 |— [— ms | Figure 5314
Software Standby mode, Subosc-speed teesws (03 |— |[— s
mode
All other tgegwy (200 | — [— ps
Wait time after RES cancellation tregwt |— (373 (412 |ps |Figure 53.13
Table 53.19 Reset timing (2 of 2)
Paramater Symbol | Min | Typ | Max | Unit | Test conditions
Wait time after intemal reset cancellation lgegws |— | 324 |397 7 (ps |—
{IWDT reset, WDT reset, software reset, SRAM parity eror reset, SRAM ECC emor
reset, bus master MPU error reset, TrustZone emor reset, Cache parity error resat)

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.

© 2026 Renesas Electronics Corporation. All rights reserved.
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AC CHARACTERISTICS:

LOW POWER MODE

53.3.4 Wakeup Timing
Example) Table 53.20  Timing of recovery from low power modes (1 of 2)
If th.e system clock source is the main clock = Symbol | Min | Typ Tl
oscillator and the LOCO is in operation.
Recovery time from | Crystal resonator System clock source is Usevmc 13 | — 21 24 |ms |Figure 5315
. ‘ Software Standby connected to main clock | main clock DSCW The division ratio of all
Total return time = mode’ 1 oscillator _ = oscillators s 1.
tseymc + tseyoscwrt - tseyoscwt + 2n / fLoco Systen KSourCe e |tggype 0 |— (22 |26 |ms
T with main clock
Longest clock Main clock / oscillator’
n: Number of weeks ‘Winwtm System clock source is tsgyex 0 |— |45 126 |p=
fLoco: LOCO frequency In clock oscillator main clock oscillator™
System clock source I8 [tggype 13 |— [170 | 255 |[ps
PLL with rmain clock
oscillator™®
Please refer to the Cont_ents of Note 1‘?’ System clock source is sub-clock oscillator ® ™ tsgysc 2 |— |O0-F (0B |ms
and the table below to find the return time. - — - 7 Tos
Below is an example of the RAGMS5. System clock source is LOCO lseno 7| (BT RE)me
System clock source is HOCO clock oscillator ® tsgyno 2 |— |85 (130 |ps
System clock source is PLL with HOCO™ tegypn 2 |— |175 265 |ps
o MAX N\ |uni System clock source is MOCO clock oscillator' ™ |tegyn ¥ | — [35 |65 |us
tSBYOSCWT tSBYSEQ tSBYOSCWT 1SBYSEQ
ISBYMC (MSTS[7:0]"32 +3)/ |35+ 18/ACLK + 4n/fMAIN | (MSTS[7:0]"32 + 14/ | 62 + 18/ fICLK + 4n ”’W‘JN\ s Mote 1. The recovery time is determined by the system clock source. When multiple oscillators are active, the recovery time can ba
0.262 0.2% A determined with the following equation:
1SBYPC (MSTS[7:0]°32 + 34)/ |35+ 18 /ICLK + 4n/ fPLL (MSTS[7:0]"32 + 45)/ |62 + 18/ fICLK + 4n [ fPLL \ Total recovery time = recovery time for an oscillator as the system clock source + the longest tISBYOSCWT in the active oscillators
0.262 0234 - tSBYOSCWT for the system clack + 2 LOCO eyeles (when LOCO iz aperating) + Subose iz oscillating and MSTPCO = 0 (CAC
ISBYEX 10 35 + 18 / ICLK + 4n / FEXMAIN | 62 B2 + 18 / fICLK + 4n / FEXMAIN | ps madule stop))
1SBYPE 138 35 + 18 / ICLK + 4n / fPLL 192 B2 + 18/ fICLK + 4n [ PLL ps \ ) ) ) ) )
SEVS0 0 35+ 18 LK + an /508 0 2+ 18 1ICLK = an 11508 " ote 13. The recovery urr_le can be calculated with the n_z-quaunn of tSBYOQOSCWT + _tSB‘r‘SECI-. And_thi_:y can be determined with the following
value and equation. For n, the greatest value is selected from among the intemnal clock division settings.
ISBYLO 0 35+ 18/ ICLK + 4n /fLOCO |0 62 + 18/ fICLK + 4n /LOCO  |ps
ISBYHO 20 35 + 18/ ICLK + 4n / fHOCOD | &7 B2 + 18/ fICLK + 4n /fHOCOD | ps
1SBYPH 140 35 + 18 [ ICLK + 4n / fPLL 202 B2 + 18/ fICLK + 4n [ PLL ps
ISBYMO 0 35 + 18/ fICLK + 4n / MMOCO |0 62 + 18/ fICLK + 4n /MOCO | ps

© 2026 Renesas Electronics Corporation. All rights reserved.
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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.

53.3.5 NMI and IRQ Noise Filter
Table 53.21 NMI and IRQ noise filter
Parameter Symbeol Min Typ Max Unit Test conditions
LNMI pulse tagmany 200 —_ —_ ns MM digital filter tpeye * 2 S 200 ns
width disabled
tpeye % 271 — — tpeye * 2 > 200 ns
200 — —_ MM digital filter tapck * 3 s 200 ns
- enabled
tamick * 3.572 — — tnick ® 3 = 200 ns
IRQ pulse YRow 200 - - ns IRC digital filter tpeye * 2 S 200 ns
width disabled
tpgye * 21 — — tpeye * 2 > 200 ns
200 - — IRC digital filter lirock * 3 5 200 ns
= enabled
trock * 3.5 - — tirgck ® 3 = 200 ns

ote: 200 ns minimum in Software Standby mode.
ote If the clock source iz switched, add 4 clock cycles of the switched source.

Note 1.
Note 2.
Note 3.

tpeye indicates the PCLKE cycle.
ipnick indicates the cycle of the MMI digital filter sampling clock.
hrock indicates the cycle of the IRQI digital filter sampling clock.

traaw

Figure 53.18

NMI interrupt input timing

trow

Figure 53.19

IRQ interrupt input timing

R0O1TU0457EJ0100 rev1.0
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AC CHARACTERISTICS: BUS TIMING

53.3.6 Bus Timing
Table 53.22 Bus timing
Condition:

Output load conditions: VOH = VOC = 0.5, VOL = VCC = 0.5, C= 30 pF.

EBCLK: High drive output is selected in the Port Drive Capability bit in the PmnPFS register.
Others: Middle drive output is selected in the Port Drive Capability bit in the PminPFS register.

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.

As for this value, it does
not become 0 or less.

Parametar Symbol Min Max Unit Test conditions
Address delay tan — 125 ] Figure 53.22 to
Byte contral delay tach == 125 ne Figure 53.25

CS delay tesn _ 125 ns /
ALE delay time talED — 12.5 ns /

RD delay teesp) — 125 M

Read data setup time | tros 125 — / ne

Read data hold time | tgon 1] — ng

WRMWRn delay twRD — 125 ns

Write data delay twoo — 125 ns

Write data hold time | twon 1] — ns

WAIT setup time twrs 125 — s Figure 53.26
WAIT hold tirme teTH 1] —_ ]

© 2026 Renesas Electronics Corporation. All rights reserved.
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AC CHARACTERISTICS: BUS TIMING

Address cycle E Data cycle :
: Tll \ TI1 : Tm I : : : : : E
E Twn i Tz i Twa E T i Tws i T Ten i Trz i E
P i i W W W W W
E o | | | N
Address bus E i E
E tan tane 1 RRdw E
) Addrese bus/ i _{ k' }
A0~A15 is output from the address / e | ! / 1 :
bus/data bus (A0/D0~A15/D15). - ' i
After A16, it is output from the Adress ich i ] bk ] LEn | | i
address bus of Axx. (ALE) & |
/ p—] tRe=n tran
Dataread o _} E
iHDJ ] i : I | i | ! I
i te i
Chip salect | . | i ._m :
(CSn) E | 'It i ! i | 1 | I
: | / 5 ! ' '

Figure 53.20 Address/data multi plmf?ﬁ bus read access timing

Read timing is the rising edge of
EBCLK's Tend.

R01TU0457EJ0100 rev1.0
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AC CHARACTERISTICS: BUS TIMING

Twi Tw2 Tw3d Tend Tni Twi Tw2 Tw3d Tend Tni

EBCLEK pin output

External bus clock !ll'l Ell] III !ll]l;lll
[BCLE)

Address .
(A28t AD) e h A X ——

i i MNomal read cycle wait ﬁmfﬁiﬁ {,:ES ! i i i i i i

: : {CSRWAIT) 3 (CBROFF): 1 CSRWAIT:3  CSROFF:1 | : :

Chip select ——————+—— | o T N
e TR e U DU S R > — S A R

! CS aasert wait (CSOM): 1 i gtsomt : : ! : !

Byte conrol 1} P R
(Bom#) {14 S—— A — P

i ! RDassetwat(RDONj2 | i ROON:2 P 3 i & & 1

Dela reed  F——————T— : - | 1
e I A — | i 1 i i |

Data bus i i i i oy | : j . i i :
@swoo) i 1 ] AU e T U
© : Indicabes the sampling point.

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.

Figure 14.15 Example of normal read operation when BCLK/2 is selected in the EBCLK Pin Output Select
Bit and two rounds of bus access are generated in response to a single transfer request (n=

Oto7, m=0to1)
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AC CHARACTERISTICS: 1/0 PORTS TIMING

The time varies depending on the
frequency of the peripheral module clock

53.3.7 /O Ports, POEG, GPT, AGT, and ADC12 Trigger Timing (PCLK), so please check it together with
the set PCLK period.
Table 53.23 /O ports, POEG, GPT, AGT, and ADC12 trigger timing (1 of 2) In the example shown, tpg,, X 1.5 is the
GPT32 Conditions: input data pulse width.
High drive output is selected in the Port Drive Capability bit in the PmnPFS register.
AGT Conditions:
Middle drive output is selected in the Port Drive Capability bit in the PrmnPFS register.
Parameter Symbaol Min |Max | Unit / Test conditions
IO ports Input data pulse width terw 1.5 — tpq..! Figure 53.27
POEG POEG input trigger pulse width tpoeEw 3 — troye Figure 53.28
GPT Input capture pulse width Single edge teTicw 15 —_ teDcye Figure 53.29
Skew represents the time | Dual edge 25 |=
difference between signals when _\ GTIOCKY output skew Middle drive buffer [ torg. — 4 ns Figure 53.30
transmitting multiple signals (=013, Y =AorB) High drive buffer — |a
simultaneously. GTIOCKY output skew Middle drive buffer — |a
(x=4tk08,¥=AorE) High drive buffer — |a
GTIOCKY output skew Middle drive buffer — 6
=0to9,¥Y=AarB )
x or B) High drive buffer — 6
OPS output skew tetosK — 5 ns Figure 53.31
GTOUUP, GTOULD, GTOVUFR,
GTOVLO, GTOWUP, GTOWLO
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AC CHARACTERISTICS: 1/0 PORTS TIMING

Table 53.23 /0 ports, POEG, GPT, AGT, and ADC12 trigger timing (2 of 2)

GPT32 Conditicns:
High drive output is selected in the Port Drive Capability bit in the PmnPFS register.
AGT Conditions:
Middle drive output is selected in the Port Drive Capability bit in the PmnPFS register.
Parameter Symbol Min |Max |Unit Test conditions
AGT AGTIO, AGTEE input cycle lacve © 100 —_ ns Figure 53.32
AGTIO, AGTEE input high width, low width taciowH, taciw 40 - ns
AGTIO, AGTO, AGTOA, AGTOB cutput cycle tacycz 625 |— ns
ADC12 ADCA2 trigger input pulse width tTRow 1.5 — trcye Figure 53.33

Mote: tpgye: PCLKB cycle, tppey: PCLKD cycle.
Mote 1. This skew applies when the same driver 1F0 is used. If the /O of the middle and high drivers is mixed, operation i not guarantesed.
Mote 2. Constraints on input cyclhe:

When not switching the source clock: tpgye * 2 = tagyg should be satisfied.

When switching the source clock: teeye ® 6 < tacye should be atisfied.

The reference clock is the peripheral
module clock supplied to I/O port.

Check in the Clock Generation Circuit / _—
chapter. T
* "

The RA6M5 example uses the r trrw
following clocks as a reference:
ADC12 : PCLKA

AGT : PCLKB

Figure 53.27 IO ports input timing
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53.3.10 SPI Timing

Table 53.28 SPI timing
Conditions: High drive output is selected in the Port Drive Capability bit in the PmnPFS register.

Parameter Symbol Min Max Unit | Test conditions.
A‘ ‘ HARA‘ I E RI S I I ‘ S L] S P I I I M I N G SPl RSPCK clock cycle Master tsPeye 2 4098 tpeye | Figure 53.42
| Slave 4 4096
RSPCK clock high Mastar tspokwH (tapeye —tspowr — tapcw) | | — ns
pulse width 2_3
Slave 0.4 0.6 tepeye
SPCK clock low Master tspekwL (tspeye —tspoke - lspexd) | | — ns
pulse width 2-3
Slave 04 06 tpoye
RSPCK clock rise and | Master tgpekr, tepokr | — 5 ns
fall time:
Slave —_ 1 ps
Data input setup time | Master tsy 4 — ns Figure 53.43 to Figure
Siave 5 — 5348
Data input hold time | Master tHF 1] — ns
(PCLKA
division ratio
set to 1/2)
. . . Master tH tpeye —
To achieve the maximum bit rate (PCLKA
. . division ratio
Please considering carefully the set o a value
e . . other than
specifications of the bus driver / bus 112)
interface LSl , such as settup and Slave t 20 —
hold time , and the bus configuration SSL setup time Master fieno N tspeye - 107 Nlspoe s [ns
. 100
(bus loading) to make sure the S
. . . ave 4 xtoeye - ns
maimum bit rate can be achieved Py ——— pys— e TET—T Netoraes |
reliably. 1002
Slave 4 % tpeye — ns
Data sutput delay Master tom — 6.3 ns
topz 6.3
Slave tho —_ 20
Data output hold time | Master tam (1] — ne
Slave 1] —
Successive Master tro tspoys + 2 * trgye Bxtgpeyu+2 ns
transmitssion delay *tpgye
Slave 4% ooy
MOSI and MISO rise | Output tor, tor — 5 ns
and fall time
Input — 1 us
SEL rise and fall ime | Output teg o gy — 5 ns
Input — 1 ps
Slave access time e - 25 ns Figure 53.47 and
Figure 53.48
Slave output release time trEL — 25

Mote:  tpg,.: PCLKA cycle.
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AC CHARACTERISTICS: QSPI TIMING

53.3.11 QSPI Timing

Table 53.29  QSPI timing
Conditions: High drive output is selected in the Port Drive Capability bit in the PmnPFS register.

Parameter Symbaol Min Max Unit Test conditions
QSPI QSPCK clock cycle toseye 2 48 tpeye Figure 53.49
QSPCK clock high pulse | toswH logeye * 0.4 —_ ns
width
QSPCK clock low pulse | taswy laseye * 0.4 - ng
width
Data input setup tirme tsy 10 —_ ng Figure 53.50
Data input hold time tiH 0 —_ ng
QSSL setup time teaD (N +0.5)= tosc,-c-ﬁ'1 (M + 0.5) % lggeye + ns
1007
0OSSL hold time fac (N + 0.5) * toseye - 52 (N + 0.5) = tggeye + ns
10072
Data output delay too —_ 4 ng
Data output hold time Lan =33 - ns
Successive transmission | trp 1 16 loseye
/ﬁlay
Mote:  lpgye: PCLKA cycle.
In the case of continuous transfer, this Note 1. Mis setto 0 or 1in SFMSLD.

is the free time from the end of the Note2. Mis setto 0 or 1 In SFMSHD.

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 "lIC
Bus Specifications"
proposed by NXP.

BaTas — — fap faTas
4
L ?
g1 T P
tenes
As the rise time varies
depending on the load Mote 1. S, P, and Srindicate the following conditions:
conditions, observe the S: Start condition
P: Stop condition
actual output waveform Sr: Restart condition
after mounting the board
and check. Figure 53.57  |ZC bus interface inputioutput timing
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A/D CONVERSION CHARACTERISTICS ... ioc:cnmcessc

Table 53.44 A/D conversion characteristics for unit 0

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)".

Conditions: PCLKC = 1 to 50 MHz

Parameter Min Typ | Max | Unit | Test conditions
Frequency 1 — |50 |MHz|—
Analog input capacitance —_ — |30 |pF |—
Quantization emror — +05(— |LSB|—
Resolution — — 12 | Bits |—
High-precision high-speed Conversion time”! Permissible signal 052 (0.26)2|— |— [ue [Samplingin13
channels (operation at PCLKC = | source impedance states
[ANDOD to ANDDS) 50 MHz) Max. =1 k02
Max. =400 0 0.40(0.14)2|— |— |uws |Sampling in 7 states
VCC = AVCCO =30
o 3.6V
3.0V s VREFHD £
AVCCO
Offset error - +1.0| 425 (LSBE |—
Full-scale efror — +1.0(+25|LSB |—
Absolute accuracy —_ +2.0|+4.5|LSB | —
DML differential nonlinearity eror —_ +05|+1.5|LSB | —
INL integral nonlinearity error - +10|+25|LSB |—
High-precision normal-speed Conversion time” ! Permissible signal 092 (066)2|— |— [us |Samplingin 33
channels (Operation at PCLKC = |source impedance slates
[ANDODE to ANO10, AND12, 50 MHz) Max. =1 k0
AND13)
Offset error - +1.0 (+25|LSB |—
Full-scale efror — +1.0(+25|LSB |—
Absolute accuracy - +20|+45|LSB | —
DML differential nonlinearity eror —_ +05|+1.5|LSE | —
INL integral nonlinearity error — +1.0(+25|LSB |—

stable.

conditions.

Note 2. Values in parentheses indicate the sampling time.
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These specification values apply when there is no access to the external bus during A/D conversion. If access occurs during A/D
conversion, values might not fall within the indicated ranges.
The use of pins ANDOD to ANO10, ANO12, ANO13 as digital outputs is not allowed when the 12-Bit A/D converter is used.

The characteristics apply when AVCCO, AVSS0, VREFHO/VREFH, VREFLD, VREFL, and 12-bit A/D converter input voltage are

When bath unitd and unit! are used, do not select the following analog input combinations at the same time except the interleave
function. If selected, values might not fall within the indicated ranges.
o AN100 and ANOOD or ANDD1 or ANDDZ
e AN101 and ANOOO or ANOD1 or ANDOZ or ANOO3
e AN102 and ANOOO or ANOD1 or ANDDZ or ANDO3 or ANOO4
The comversion time includes the sampling and comparizon times. The number of sampling states is indicated for the test
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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
(VREFHO = 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. FFFh - - - T

» |ntegral 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.

Integral nonlinearity
error (INL)

. . . . AD convert ’ :
= Differential nonlinearity error (DNL) output code. E-_-_--r-;-’ deal lne of actual AD'
Differential nonlinearity error is the difference between 1-LSB width Actual AD conversion 7 comemencharadensie
. . . . characteristic ; H
based on the ideal A/D conversion characteristics and the width of the actual output code. L é,—_f :
g
= Offset error Ideal A/D conversion

characteristic Differential nonlinearity error (DNL)

Offset error is the difference between a transition point of the ideal first output code § o ape ey :

and the actual first output code.

. £ i ) o
- Full-Sca|e error /// % !—? #— Differential nonlinearity error (DNL)
Full-scale error is the difference between a transition point of the ideal last output code " orrerdan thrscsariatc
and the actual last output code.

Absolute accuracy

1
1
1]
L]
Ll
4 >
0 Analog input voltage 4 VREFHO

000h Offset error 12

(full-scale)
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D/A CONVERSION CHARACTERISTICS

0V~0.2V and AVCC1-
0.2~AVCC are not guaranteed,
although the voltage is output.

53.6 DAC12 Characteristics

Table 53.48 D/A conversion characteristics

This is the buffer Paramater Min Typ Max Unit Test nmﬁﬁ.
characteristic when the low- - :
. . Resolution — — 12 Bits — / /
capacitance impedance
buffer is enabled. Without output ampiifier / /
Absolute accuracy —_ — 24 L3SB éesis ife boad 2 MO
Some products have no NNL — £20 |48 LB |Resjflive load 2 MO
buffer. PONL — +10 420 is8 [/
/Dulput impedance - B.5 —_ k{2 )L
In the case of buffered output, DNL and INL characteristics —_— Conversion time — — 3 = / Resistive load 2 M), Capacitive load 20 pF
are guaranteed rather than absolute accuracy.
QOutput voltage range 0 —_ VREFH W —_
With output amplifier
INL - £2.0 240 LSB —
Output resistor (RO) in D/A converters. DNL _ 10 |20 LSB  |—
When external buffers are connected, a voltage-drop Comversion e — — a0 —
occurs due to the output-resistance inside D/A converter. — i =
The actual Vr are as follows. Resistive load 5 — — kQ —
Vr = Output voltage*R/ (R + RO) Capacitive load - - 50 pF -
Output voltage range 0.2 — VREFH - 0.2 W —
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).
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TSN CHARACTERISTICS

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.

53.7 TSN Characteristics

Table 53.49 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.

Parameter Symbol Min Typ Unit Test conditions
Relative accuracy — — +1.0 “C —_
Nemperature slope — — 4.0 mvieC —_
QOutput voltage (at 25 °C) — — 1.24 v —_
Temperature sensor start time | tstarT — — us —_
Sampling time — 4.15 — ys —_

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.

© 2026 Renesas Electronics Corporation. All rights reserved.
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BATTERY BACKUP FUNCTION CHARACTERISTICS

53.10 VBATT Characteristics

Table 53.52 Battery backup function characteristics
Conditions: VCC = AVCCO =VCC_USB = 2.7 to 3.6 V, 2.7 s VREFHO/VREFH = AVCCO, VBATT = 1.65 to 3.6 v

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.

VBATTMNSELR.VBATTMMSEL is 1 compared
to the case that VBATTMNSELR.VBAT TMNSEL

is 0)

Parameter Symbaol Min Typ Max Unit Tast mndllinm/
Voltage level for switching to battery backup VoETEATT 250 2.60 270 W Figure 53
Lower-limit VBATT valtage for power supply VearTsw 270 — —_ W

switching caused by VCC voltage drop ~

WEC-off period for starting power supply bYOFFBRATT 200 — — us

switching

VBATT low voltage detection level Vhatidet 18 18 20 W Figure 53.93
Minimum VBATT down time lBATTOFF 200 — — [1t3

Response delay tpATTdet — — 200 us

VBATT monitor operation stabilization ta(E-a) —_ — 20 153

time (after VBATTMNSELR VBATTMMSEL is

changed to 1)

VBATT current increase (when h/gATTSEL —_ 140 350 na

tvosrearT

\_

WCC supply Wearr supply VCC supply

Backup power
area

Figure 53.92

Battery backup function characteristics

Mote:  The VCC-off period for starting power supply switching indicates the period in which VCC is below the minimum value of the voltage
level for switching to battery backup (Voeteart)-

Mote 1. Low CL crystal cannot be used below VBATT = 1.8 V.

leaTToRF

Y
VBATT atnset

VBATTMON

VBATTMNSEL

Figure 53.93

Battery backup function characteristics

© 2026 Renesas Electronics Corporation. All rights reserved.

R0O1TU0457EJ0100 rev1.0

Apr., 2026

Page 38

LENESANS




FLASH MEMORY CHARACTERISTICS s comrmamess

Conditions: Program or erase: FCLK = 4 to 50 MHz
ead: FCLK s 50 MHz

FCLK =4 MHz 20 MHz = FCLK = 50 MHz Tost
L]
Required conditions to guarantee the Parameter | SymboliMin | Typ™® | Max |Min Typ® |Max |Unit |conditions
following specifications. W — PO YTRETTY o T 1o
B-KB tpak —_ &0 212 |— 27 96 ms
32-KB tpazk —_ 234|848 [— 106 384 [ms
The range of typ/max values depends on .
. .. . . Erasure time 8-KB teak —_ T8 216 |— 43 120 ms
individual differences in the product, Npg £ 100 times
. 32KB tgaaK - 283 |84 [— 157 480 [ms
temperature, number of writes, etc.
Erasure time 8-KB teak - a4 260 |— 52 144 ms
MNpge > 100 times
32-KB teazK —_ 341 | 1040 [— 189 576 [ms
| Reprogramming/erasure cycle™ MNpgc 100007 |— — |100007 |— — Tirmes
The target area of the program/erase count /| Suspend delay during programming tsep | — — |24 [— — 120 |ps
is for each area of the program unit. Pregramming resume time bRt |— — |10 |— —  ls0 |us
For example, if the program unit is 4B for a First suspend delay during erasure in suspend tsgsp1 | — —_ 26 |— —_ 120 |ps
32 KB area, it is possible to achieve more priority mode
Writes than described as a WhOle by Sgcgnd su:epend delay during erasure in suspend tegspe | — — 17 |— _ 1.7 ms
. . 7 priority mo:
Staggerlng the area_s InStead Of ertmg to Suspend delay during erasure in efrasure priority tseeD - — 17 |— —_ 17 ms
the same area continuously. mode
First erasing resume time during erasure in suspend |tgesty |— — 17 |— —_ 1.7 ms
priority mode™
53.12 Flash Me maory Cha teristics Secaond erasing resume time during erasure in trestz |— —  |144 |— — 80 e
suspend priority mode
5 12 1 C'Dde F|a5h Memow C_ rﬂctﬂristics Erasing lesd:ms time during erasure in erasure tREET —_ — 144 |— —_ 80 us
" * pricrity mo
Talle 53.54  Code flash memory characteristis (1 of 2) Farced stop command trD - i e - 20 fus
Conditions: Program or erase: FCLK = 4 to 50 MHz Data hold time ™ torp w2 |— = [107F |— - Years
Read: FCLK 5 50 MHz 02 = 1= lsz= = = TasaeC
e e Tast Mote 1. This is the minimum number of times to guarantee all the characteristics after reprogramming. The guaranteed range is from 1 to
g 5 the minimum wvalue.
F——— | | L= Typ Mizx | Nink | comeiti oo MNote 2. This indicates the minimum value of the characteristic when repregramming is performed within the specified range.
R _ _ Note 3. This result is obtained from reliability testing.
ng mmrglljng time 128-byla 128 075 |132 034 6.0 ms Note 4. The reprogramierase cycle is the number of erasures for each block. When the reprogram/erase cycle is n times (n = 10,000),
pec = 100 times BKE g _ 40 176 |[— 29 &0 me erasing can be performed n times for each block. For example, when 128-byte programming is performed 64 times for different
K ;ddressas '::r;da-KE hlocksl. gnd then the entire blq-ck is eras;ldém; replp-;ram.'era.s:_bgycée is counted as one. However, programming
e same address several times as one erasure is not enabled. Overwriting is prohibited.
32-KB tpaak - 194 04 | — Bg 320 ms Mote 5. Time for resumption includes time for reapplying the erasing pulse (up to one full pulse) that was cut off at the time of suspension_
Mote 6. The reference value at VCC = 3.3V and room temperature._
R01TU0457EJ0100 rev1.0
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DATA FLASH CHARACTERISTICS

Required conditions to guarantee the
following specifications.

53.12.2 Data Flash Memory Characteristics

Table 53.56  Data flash memory characteristic

Conditions: Program or erase: FCLK = 4 to 50 MHz
Read: FCLK £ 50 MHz

2) The range of typ/max values depends on
individual differences in the product,
temperature, number of writes, etc.

FCLK = 4 MHz 20 = 50 MHz
— Tast

Parameter Symbol | Min Typ ® | Max | Min Typ® |Max |Unit | conditions
Programming time 4-bwyte | tppy — 036 |38 |— 0.186 1.7 ms

B-byte |tpps - 038 |40 |— 017 |18

16-byte |tppg | — o4z |45 [— 018 |20
Erasure time B4-byte | toess — 31 18 |— 1.7 10 ms

128-byte | tpgqzs | — 47 |27 |— 26 15

256-byte | tpgase | — 89 |30 |— 49 | __| | The target area of the program/erase count
Blank check time 4byte |topea |— — |84 |— - 30 |ps / is for each area of the program unit.
Reprogramming/erasure cycle! Mopec | 1250002 | — — |1250002 |— — — For example_, If the prpgram umt, is 4B fora

: _ 32 KB area, it is possible to achieve more

Suspend delay during programming 4-byte  |lpspn | — — |24 |— — |120 |ps writes than described as a whole by

B-byte — — |84 |— — 120 staggering the areas instead of writing to the

16-byte — — 264 [— — 120 same area continuously.
Programming resume time toprr | — - 10 | — — 30 us
First suspend delay during erasure in B4-byte |tosgsoy |— — 26 | — — 120 | ps
sugpend priofity mode 128-byte — — 216 | — — 120

256-byte - — |26 |— - 120

R01TU0457EJ0100 rev1.0
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DATA FLASH CHARACTERISTICS

Table 53.55 Data flash memory characteristics (2 of 2)

Conditions: Program or erase: FCLK = 4 to 50 MHz
Read: FCLK s 50 MHz

FCLK = 4 MHz 20 MHz = FCLK = 50 MHz Test
Parameter Symbol | Min Typ™® | Max | Min Typ® |Max |Unit | conditions
Second suspend delay during erasure in | 64-byte | tosespz | — — 300 | — — 300 |ups
suspend priority mode 128-Dyte — — 350 | — — 380
256-byte — — 570 | — - 570
Suspend delay during erasing in erasure | 64-byte |toseep | — — 300 |— — 300 |ps
pricrity mode 128-byte _ — 300 | — _ 380
256-byte — - 570 | — — 570
First erasing resume time during erasure in suspend | toresT1 | — — 300 (— — 300 |ps
priofity mode >
Second erasing resume time during erasure in toresTZ | — — 126 | — —_ TO 153 /
suspend priority mode
Erasing resume time during erasure in erasure toreeT | — — 126 | — —_ T0 153 /
priarity mode
Forced stop command o - - 2 |- — 20 ys /
Data hold time™ tore 03 [— — (o7 — — Year /
303 |— |— |soze |—  |— Ta= +35°c/

MNote 1. The reprogramierase cycle is the number of erasures for each block. When the reprogramferase cycle is n times (n = 125.1]04.

erasing can be performed n times for each block. For example, when 4-byte programming s performed 16 times for different
addresses in 64-byte blocks, and then the entire block iz erased, the reprogram/erase cycle s counted as one. However,

programming the same address several times as one erasure is not enabled. Overwriting is prohibited.

Mote 2. This ks the minimum number of times to quarantee all the characteristics after reprogramming. The guaranteed range is from

the minimum value.

Mote 3. This indicates the minimum value of the characteristic when reprogramming is performed within the specified range.

Mote 4. This result iz obtained from reliability testing.

1to

/-

Mote 5. Time for resumption includes time for reapplying the erasing pulse (up to one full pulse) that was cut off at the time of suspension.
Mote 6. The reference value at VCC = 3.3 V and room temperature.

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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