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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 infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or arising from the use of Renesas
Electronics products or technical information described in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.

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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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

Item Symbol Value / 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
Input voltage (except for ports for 5 \ tolerant*!) Vin —0.3t0 VCC + 0.3 (up to 4.0) permanent damage to pins.
Input voltage (ports for 5 V tolerant*') Vin —0.3to VCC + 4.0 (up to 5.8) 4~ v The value in the bracket is applied when
Reference power supply voltage VREFHO —0.3 to AVCCO + 0.3 (up to 4.0) v VCC or AVCC is equal or greater than the
Analog power supply voltage AVCCO, AVCC1*2 0310 +4.0 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 T —40to+105 ___L——e— Junction temperature range that doesn’t

G version T —40to +125 °C cause permanent damage
Storage temperature Tstg —55to0 +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.

R01TU0436JJ0200 rev2.0
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RECOMMENDED OPERATING CONDITION

differs between when USB is in use
(3.3V) and when USB is not in use

specification. Please make sure to
comply with USB power supply's
specification.

The USB power supply's specification

(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

The temperature at which the
operation is guaranteed.
Equivalent to Ta unless otherwise
specified.

during power-up as well

This relationship should be maintained

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

© 2024 Renesas Electronics Corporation. All rights reserved.

Must follow the recommended value
for the smoothing capacitor for internal

Conditions to guarantee AC specifications and
normal operation

The reference voltage might be different
between pins

Table 45.2 Recommended operating conditions (1)
ltem Symbol Min. Typ. Max. Unit
Power supply voltage vee 27 —_ 55
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*>
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
temperature ChEEion - —40 — 105

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

Notes on High-Temperature Operation

’_—_M‘

Note 3.

Note 4.
Note 5.

Table 45.3

Recommended operating conditions (2)

omply 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.
When not using any of the12-bit A/D converter (unit O 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.
This is only available for products with 128 Kbytes of RAM.
When VOLSR.PGAVLS = 0 and ADPGADCRO.PxDEN = 1 (x = 000, 001, 002, 100, 101, 102).

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

Item

Symbol

TR

\Decoupling capacitance to stabilize the internal voltage

CVCL

0.47 pF + 30%*1

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

Only multilayer ceramic capacitors should be
used

R01TU0436JJ0200 rev2.0
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DC CHARACTERISTICS

Table 45.4 DC Characteristics (1)

Required conditions to guarantee the
following specifications

Conditions: VCC =27t0 55V, VCC_USB = 27to 5.5V, AVCCO = AVCC1 = AVCC2 = 3.0ta 55V,
VSS = VSS_USB = AVSS0 = AVSS1 = 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 - = || meoves
POE input pin PN S 0.06 x VCC — _
POEG input pin
TMR input pin
SCl input pin . .
ADTREE input pin The reference voltage might be different
RESF M between pins
IRQ input pin Vi 0.8 x VCC = = -
(except for P52 to PS5, and PE0 . T
P ViL — — | nz2xvce
Vg DO0BxVCC | — —
IRQ input pin Vi D8xAvVCC2 | — —
(PS2 to PSS, and PE0 to PES) Vie — — |o2xavcez
AV |0DExaAvCC2| — _
RIIC input pin Vi 07xveC | — = Terminals for which AVt is not specified are
(except for SMBus) = — — o= . . .
Vic &&/ not guaranteed to have hysteresis width. It is
vt 0.06 % VCC_|_ e = . S e
T T — onIy_ guaranteed to_ be recogm_ze_d.as High if it
{PB1, PB2, PCO*1, and PD2) ™ — e is above VIHmin and Low if it is below
ZAnalog input pins Vs DBxAVCCl | — — VILmax.
(P40 to P47, and PHO to PHT) i — — e
Analog input pins VIH 0.8 = AVCC2 — —
(PSO0 to PSS, and P60 to PES) Vi — — e
Other input pins Wiy D8 xVCC — —
(pins other than those above) viL — — 0.2 xVCC
Highz-level inputfo MD pin, EMLE Vi 0.9 = VCC = = v
voltage pt for 5 " 3 = — —
Sonmit tiggar | EXTAL, WAIT# RSPI input pin 0.8 x VCC
imput pin) D0 to D15 0.7 x VCC _ —
RIIC (SMBug) 21 = =
Low-level input | MD pin, EMLE Vi = — | oaxvec | v
voltage {except for - - — — T
Sohmit tiganr | EXTAL, WAIT# RSPI input pin 0.2 xVCC
input pin) DOto D15 = — | o3xvec
RIIC (SMBug) — — 08
MNote 1. This is only available for products with 128 Kbytes of RAM.
RR— 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 to 5.5V, VYCC_USB = 2.7 t0 5.5 V, AVCCO = AVCC1 = AVCC2 = 3.0 to 5.5V,
VSS = VSS_USB = AVSS0 = AVSS1 = AVSS2=0V
=T
ltem Symbol Min. Typ. Max. Unit Test Conditions
High-level output P43, P47, PH1 to PH3, and Voy | AvCCi-D5| — — vV |lgg=—10ma
voltage PHS to PHT
P50 to PS5, and P60 to PES AVCC2-D05| — — lgn=—1.0 mA
P90 to P85, P71 to P76, P81, VCC - 10 — — lg = 5.0 mA
P85, and PD3 {when the large
current cutput is set)
Other than above VCC-05 — — loy=-1.0m&
Low-level output P43, P47, PH1 to PH3, and VL — — 05 lgL = 1.0 mA
voltage PHS5 to PHT
P50 to P55, and P60 o PG5 — — 05 lgL = 1.0 mA
P90 to P85, P71 to PTE, P81, — — 10 IgL = 15 mA
PBS5, and PD3 (when the large
current output is set)
RIIC pins — — 04 lg, =3.0 mA
. — — 0.6 lg = 6.0 mA
Leakage current of terminals other poT—— — — 0s o = 10 mA
than those described in the "Input Input leakage current | RES#, MD pin, PE2, and Il — — 1.0 pA |Vn=0V
Leakage Current" item EMEr fnziee
9 " P40 to P42, and P44 to P46 — — 10 Vip=0W
The off state refer to the high Vin = AVCCH
i PHO and PH4 _ _ 10 Vp=0V
impedance state v aveer
VOLSR.PGAVLS = 1
Three-state leakage | RIC pins e — — 50 Vip=0V
Built-in pull-up resistor value can be cument (off state) [ rove - - 10 Vin = VEC
calculated by using this value === Inputpull-up resistors | P43, P47, PH1 to PH3, I —300 — —10 AVCC1 = AVCC2 =
current PHS to PH7, P50 to P55, and 30tosS5V
PED to PES Vip=0W
Pull-up resistor = voltage in use + Ip Fins other than those above and 300 — | - VCC=271055V
PEZ Vip=0W
Input pull-down EMLE 10 — 300 Vi, = VCC = AVCC
resistors cumrent
Input capacitance RIIC ping, PHO, and PH4 Cin — — 16 PF | Vhas=0V
= = . — — Vg = 20 m
USBD_DP, and USBO_DM pins 16 o Mz
Other than above — — 8 T,=25°C
Output voltage of the VCL pin VgL — 125 — v

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

R01TU0436JJ0200 rev2.0
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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 ditiong: VYWCC =27t 55V, VCC_USB=27to 55V, AVCCO =AVCC1 = AVCC2 = 3.0 to 5.5V
except BGO are in operation. VSS = VS5_USB = AVSSO = AVSS1 = AVSS2=0V,
Ta= Topr
Ot version ] [ o
Current consumption value when BGO is not liem =ymoel e T Tve. | Max. L'“"/ Test Cpnditions
yvorkmg and the clock to mo_dules _descrlbed ~SoPPly—_ | Full operation™2 e | — | — | 75 Ol = 1o mAz
in Module Stop Control Registers is current*! [ Peripheral module clocks are supplied™ N — PCLKA = 80 MHz
supplied/stopped & Laperation - _ _ PCLKB = 40 MHz
pp pp - EETEherﬁl module clocks are stopped 12 PCLKC = 160 MHz
= ' 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 & | Slesp mﬁe: Peripheral module clocks are — 18 37 BCLK pin=40MHz | Differences in Typ/max are due to
Power Consumption chapter for the g supplied . temperature, manufacturing
Increase current by BGO operation®s — 13 /— to temperature)
. Increase current by operating Trusted Secure IP — 39 50
(Below is an example of RX66T) y J 7
Table11.2  Entering and Exiting Low Power Consumption Modes and Operating States in Each Mode Software Btaﬂdtl'_'.l' mode — 09 7.0~ YVOLSR.PGAVLS =1
Eoim ot aosiog Aokt Sotawesundey BespSomue Deep software standby mode — 14 / 20 pA | VOLSRPGAVLS =1
Transifion condiion Conirol regisier + Control register < Coniral register + Contral register + 7
e B o o Mote 1. Supply current values are measured when all output pins are unloaded and all input pull-up resistors are disabled.
S st Pz emcscn e oz et o oce e Popmocee | Note 2. Peripheral module clocks are supplied. This does not include operations as BGO (backgrolnd operations).
WMain ciock ascllatr Gperating possible Opérating possible Stopped Stepped Note 3. Icc dﬂpendﬂ on f “CLK] as follows. . .
—— s - — {when ICLK : PCLKA : PCLKB : PCLKC : PCLKD : BCLK : BCLKpin=4:2:1:4:1:1:13dE{ How to calculate the actual current consumption is
IWDT-dedicated on-chip oscillator Gperalfng possible’® Operating pussfh\?'i Operating possible™® ‘Stopped (Undefined)™ *® D 'hlersion mum . . “ . . .
= e e e lo Max. = 0.375 x £+ 15 fulloperation in high-spesd operating mode) described In "Precautions for high temperature operation
RAM and ECCRAM Gperatg posse Stopped (Refained) Stopped (Retained) Siopped (Undsfned) IC’C Tw =009 xf+5 |:|'|D|T|'|a| Dpemtiﬂn in high_speed Dperaﬁng rnode] Of eaCh group . For detallS, please refer tO the document
Flash memory ! Operating Smwed-c.Rmmdl Smpned-\‘:maimd\ Smmed-jﬂmned\ Icq Max. = []'135 =f+ 15 {SIBEFI I'I"[)dE}l ] ] b6|OW
o i Mote 4. This does not include operations as BGO (background operations). Whether the peripheral module
Idependrt e v (V3T oo pssi?_ Operingpbe”  Openiog posil?_ Sipeed Crieed stopped is controlled only by the bit settings in the module stop control registers A to D. .
e e L Mote 5. When peripheral medule clocks are stopped, each clock freguency is set for division by 64, and the | Useful Information for RX MCUs
Vollage detection cireult (LVDA] Operating possible Operating possible Operating possible Operating passible™ FlCLKAI PCU{B’ FFCLKC’ PCU{[]I and thE B': LK p“-l are thE SaMne.
e e Motz 6. This is an increase caused by programierase operation to the code flash memory or data flash memory during executing the
10 portz Operating Retaned" 10 Retained11 Retained" user prﬂgmm

R01TU0436JJ0200 rev2.0
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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
Volta itoring 0 0.02 — 20
Allowable slope of power supply i
variation when VCC variation exceeds |= N\ startup*1. 2
=+ 10% 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 //\\ . dt/.dVCC
6 " range when LVDO Power supply startup 7 Allowable rising/falling slope of a voltage
is not uged range when using LVDO pa \ \ . change (greater than £10%).
5 ’ < — — If a voltage change is more rapid than this
/ L
. Sr'VCC(MIN) _ / = } } // it is out of the guaranteed range. (Ims/V)
if VCC ramp rate at power-on is more rapidly 4
than this, it is out of the guaranteed range 4 / A ~ p // AHA/XT
3
(0.0ZmSN) // = |} : : VCC lower limit(varies by product)
: // | \
| {\{\ \\
0 0 10 20 30 40 50 60 70 80 90 100 110 \\ 200 210 220 230 240

Time(ms)

Example when VCC=5V

R01TU0436JJ0200 rev2.0
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DC CHARACTERISTICS

The current value that flows in from
external

Average current over MCU driving time.

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

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

Required conditions to guarantee the
following specifications

Conditions: VCC = AVCCO0 = AVCC1=VCC_USB =VpgarTr=2710 3.6V, 2.7 V< VREFHO0 = AVCCO,
VS8 = AVSS0 = AVSS1 =VREFLO=VSS_USB =0V,

\ Ta= Topr

Port driving ability set by Port
Capacity Control register
(DSCRX). 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*? Normal drive )/,— — 20 mA
ST T All output pins*2 High drive 1 — — 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
W RIRR) All output pins*2 High drive — — 7.6
All output pins*3 High-speed interface — — 15
high-drive
Permissible output low curreﬂptal} 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.

© 2024 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 (FLOPO144KA-B) l&ja|\ — — 324 "C/W | JESDS1-2 and Please refer to below for detalils.
112-pin LQFP (PLQP0112JA-B) _\\ 338 JESD51-7 compliant L ,
- <Heat-dissipation Mechanism |
100-pin LFQFP (PLQP0100KB-B) — — [T Renesas>
80-pin LFQFP (PLQPO0DS0KB-B) — — 36.3 T
80-pin LQFP (PLQFPO080JA-A) — — 357
64-pin LFQFP (PLQP0064KB-C) — — 379 Oja=(Tj-Ta)/P
144-pin LFQFFP (PLOPO144KA-B) Wi — — 06
112-pin LOFP (PLAQP0112JA-B) — — 0.6 Wit=(Tj-Tt)/P
100-pin LFQFF (FLOPO100KB-B) — — 0.8
80-pin LFQFF (PLQFODEOKE-B) — — 0.8
80-pin LQFP (PLQFPO080JA-A) — — 0.8
64-pin LFQFP (PLQP0064KB-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
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

R01TU0436JJ0200 rev2.0
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AC CHARACTERISTICS AND OTHERS
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PREREQUISITES:

1. About Indication in Figures in AC Characteristics section notation is basically as follows.
*If the expressions are different, they will be

described separately.

a
Voltage For output notation: VOH or VOL

For input notation: VIH or VIL

Overshoot and undershoot should
be kept within the absolute
maximum rating.

» Time
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.

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

R01TU0436JJ0200 rev2.0
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AC CHARACTERISTICS : RESET TIMING R

4541 Reset Timing

Table 45.17 Reset Timing
Conditions: VCC =2.7105.5V, VCC_USB =27 to 5.5V, AVCCO = AVCC1 = AVCC2 = 3.0 fo 5.5V

VSS = VS5_USB = AVSS0 = AVSS1 = AVSS2=0V,

This is the reset time required for Ta=Topr
internal initialization. fem symool | Min | Ty | Maxc | Unt | T
Be sure to Inpl'It a reset that IS greater _/ R!ES# pulse | Power-on tRESWP 20 — — ms Figure 45.2
than or equal to the value described in vt Deep software standoy mode w0 | 06 | — | — Figure 453
this manual. If the reset time is short, Software standby mode tRESws 03 - -
IR P i f th de flash f 200 — —
the MCU may not be initialized memory. or programming. erasure or blank Resur .
. checking of the data flash memory
corre_ctly and operation may not be et o PR E——
pOSS|bIe- Waiting time after release from the RES# pin reset tRESWT 62 — 63 tLeye Figure 452
Internal reset time tRESW2 108 — 116
(independent watchdog timer reset, watchdog timer reset,
software reset)

After the reset pin is turned High, the
reset process is required internally.

After this time has elapsed, the reset is 4 o

canceled and the user program is

executed. e
. . . Intemnal reset signal Ireswe —

The starting point of tRESWP is the ] (Low s vald) 4 5

lower limit of the recommended line- tresurt
voltage (in this case, 2.7V).

Figure 45.2 Reset Input Timing at Power-On

treswp, tresws. treswr, tresw

——
RES# i
Internal reset signal
(Low is valid) \
%
treswr

Figure 45.3 Reset Input Timing

R01TU0436JJ0200 rev2.0
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POWER-ON RESET CIRCUIT
AND VOLTAGE DETECTION CIRCUIT CHARACTERISTICS

This is used to release the internal-reset state at the
time of power-on (when VCC rises). Internal-reset
release is released after tdet+tPOR period has
elapsed from VPOR. Increase VCC to the operating
voltage before releasing.

45.11

S = VSS_USB = AVSS0 = AVSS1 = AVSS52 =0V, Tg = Topr

5.54 Power-on Reset Circuit and Voltage Detection Circuit Characteristi

Power-on Reset Circuit and Voltage Detection Circuit Characteristics

CS

/_

Required conditions to guarantee the following
specifications.

\ Item Symbol Min Typ Max Unit Test Conditions
Enab|e or disab|e can be Selected by the voltage that Voltage detection level | Power-on reset (POR) VpoR 246 2.58 270 v Figure 45.67
generates the internal reset When VCC drops Voltage detection circuit Vdeto_1 4.04 4.22 4.40 Figure 45.68
. (VD) —
When enabled, the voltage can be selected from n —/r Voltage defection circut X‘“‘” i; ji: j?: /[ Figure 4569
level (2 level in this example). The internal-reset (VD) V::*? 10 i e /
release is released after the elapse of tdet+tLVDO Vam 2 | a1 | 43z | 420 7/ /
period from VdetO. Increase VCC to the operating Va3 | 281 | 293 P /
voltage before releasing. oy 276 | 288 300
Voltage detection circuit Ve 0 4.39 4.57 4.y Figure 45.70
) (LVD2) Voo 120 7 765
These are the voltages that interrupt (You can V: Z—; 0 /};‘:2 /,/4(5 - /
choose from non-maskable and maskable. In Vauz 3 2(9/‘ 2 | 25
addition, the timing of occurrence can be selected Vaer 4 J 88 | A
from both ascent and descent.) or cause an internal Internal reset time Power-on reset time tpor ‘, — 13 T/, — ms | Figure 45 67
reset when VCC rises and falls. Enabled/Disabled LVDD reset time woo \ A | 98| — Figure 45 68
can be selected. The voltage can be selected from n L/D1 reset tme Lo - Ao // Figure 4569
levels (5 levels in this example). When L/D2 reset tme o2 // 0T A~ Figure 4570
- . Mini VCC down ti 200 — Fi 4567,
LVD1RN(LVD2RN) = "0", the internal-reset release imum VEE donn e ore // et
is released after Vdetl (2) rising voltage elapses for Response delay time e 7 — e~ us |Figure 45671
tdet+tLVD1 (2) time, and when LVD1RN(LVD2RN) = — Figure 4570
- . . LVD operation stabilization time (after LVD is enabled) Ta(e-A) — — 20 us Figure 45.69,
1", the internal-reset release is released after tLVD1 Figure 45.70
. . Hysteresis width (LVD1 and LVD2) VLvH — 80 — mY
(2) time elapses for Vdetl (2) falling voltage.

Increase VCC to the operating voltage before
releasing.

Internal-reset holding period of POR.

Internal-reset holding period of LVDn.

This is the time below the detect voltage (the time
from detecting the voltage at VCC drop to detecting
the voltage at VCC rise). If the period is not secured,
the voltage cannot be detected correctly when VCC
rises, and a power-on reset does not occur.

Voltage detection response delay time (delay time
until it reacts after voltage detection).

Even if LVD is enabled, it will not function as an
LVD immediately.

Td(E-A) Be sure to wait for the time before using the
product.

Note
and Vg for the POR/ LVD.

The minimum VCC down time indicates the time when VCC is below the minimum value of voltage detection levels Vpog, Vet1,

Voltage detection has hysteresis. Detecting
deviation of TYP:80mV occurs.

R01TU0436JJ0200 rev2.0
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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. ® Dt/dVCC B Internal-reset operation when POR is applied
Note that if a capacitor is inserted to RESET pin to protect against noises, RESET pin rising potential Allowable rise/fall gradient for power supply
will be slower than VCC rising potential, which means that the pin is judged to be a RESET pin reset, fluctuation (fluctuation exceeding +10%). )
not a power-on reset. If the power supply suddenly fluctuates Min:tVOFF
*1 : VCC must comply with the following rising slope (SrVCC). more than 1ms/V, it will not be covered by VPO(% """"""""""""""""" ey ®
Example of RX66T case : the warranty. ! A ! -
Power supply startup without LVDO : (0.02ms/V) = SrVCC = (8ms/V) *The above is a sample RX66T. There are P R (( PR i
Power supply startup with LVDO : (0.02ms/V) = SrVCC = (20ms/V) some products that have no default. H i I |
1 I
Tdet: tPOR | |Tdet! Tdet! tPOR !
= RESET terminal applied voltage =— VCC Guaranteed voltage range
VCC 4 I 5
- ® Internal-reset operation by LVDO, 1, 2
m WOFF LVD1.2 / N\ £ (LVD1,2 is when LVDNCRO.LVDNRN = "0")
In order to reliably ’
generate resetting, the Min:tVOFF
potential must be lowered LVDO % %
for more than tVOFF SOOI est RSO SO ! -
. VPOR i
period. - JREN,
If the VCC returns prior to i
tVOFF period, resetting Tdet! Tdetl tLVD(0,1,2) !
cannot be issued / ! ’ ’
correctly.
> B Internal-reset operation by LVD1, 2
@ ® ®| @ Time (When LVDNCRO.LVDNnRN = "1")
) Min:tVOFF
Internal reset signal
— al ® @
1) When LVDnCRO.LVDnRN = "0"
I I
B — | Tdet! tLVD(,2)| !
2) When LVDnCRO.LVDnRN ="1" ' '
*LVD1 and 2 can be reset by setting
LVDnCRO.LVDNnRN ="1".

n:1.2
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.

R01TU0436JJ0200 rev2.0
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AC CHARACTERISTICS : CLOCK TIMING

45.4.2 Clock Timing

Since the BCLK pin is connected to the Table 45.18 BCLK Pin Output Clock Timing (1)
. Conditions: 4.5V <VCC<£55V, VCC_USB=271t055V, AYCCO=AVCC1=AVCC2Z=3.0to 5V,
other deV|Ce, please check the VSS = VSS_USB = AVSS0 = AVSS1 = AVSS2 =0V, \
specifications of the other device before Ta=Topr

confirming this characteristic. Item Symbol Min Ty | Max | Unit | S
BCLK pin output cycle time th,C 25 — — ns Figure 45 4 Requ”ed Cor_]dltlons tO gu_arantee the
BCLK pin output high pulse width tcn 75 — — following specifications.
BCLK pin output low pulse width oL 75 - - In addition, there are cases where two types
BCLK pin output rising time o — — 5 are listed for the same terminal output as
BCLK pin output falling time o — — 5 shown in the two tables on the left. These

are different conditions, so please confirm
Table 45.19 BCLK Pin Output Clock Timing (2) that you have met your usage conditions.

Conditions: 27V <VCC<45V VCC_USB=271t055V, AVCCO=AVCC1=AVCC2=30to 55V
VES = VSS_USB = AVSS0 = AVSS1 =AVSS2=0V,

Ta= Topr
Iltem Symbol Min Typ Max Unit Cor-sif‘itons

BCLK pin output cycle time tBeye 31.25 — — ns Figure 45.4

BCLK pin output high pulse width tcH 10.625 — —

BCLK pin output low pulse width toL 10.625 — —

BCLK pin output rising time ter — — 5

BCLK pin output falling time fer — — 5
The tg, start and end points are VOH.

thyc
len “ to
Th t tart .. d d . t BCLK pin output ! \
e start origin and en oints are ", .
VCC E;;yeczdian (0] 59><VCC) i / 4{ . \ | The measurement conditions shown in the
: : — fe figure are also Required conditions to
Test conditions: Yoy = 0.7 x VCC, Vg = 0.3 x VCC, C =30 pF guarantee_
High-drive output is selected by the driving ability control register

Figure 45.4 BCLK Pin Output Timing
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AC CHARACTERISTICS : CLOCK TIMING

Table 45.21 Main Clock Timing

This is the time until the
oscillation of the resonator

Required conditions to guarantee the
following specifications.

stabilizes. This value follows the
matching evaluation by the

resonator manufacturer.

Conditions: VCC=27t055V,VCC_USB=271t055V, AVCCO=AVCC1=AVCC2=30to55Y

WSS =VSS_USB = AVSSO = AVSS1 = AVSS2 =0V,

Ta= Topr

Item Symbol Min T Max. | Unit Test
y ' yp- ' Conditions
Main clock oscillation frequency s 8 — 24 MHz
\Main clock oscillator stabilization time (crystal) fmaiNOSC — — —1 ms. | Figure 45.6
_/Main clock oscillation stabilization wait time (crystal) IMaINOSCWT — — —*2

Time required to further stabilize

The clock oscillation stabilization time
and clock oscillation stabilization wait
time are indicated by the
microcontroller. These values are for
reference only.

the internal circuit after the
external resonator has stabilized.

stabilization wait time in accord with the formula below.
tmainoscwT = [(MSTS[7:0] bits = 32) + 7]/ fLoco

This bit stops the main clock oscillator.
Setting this bit to "0" starts output of the main clock
oscillator.

flag.

stabilized.

_/ MOSCCR.MOSTP !‘

determines the main clock oscillation

Note 1. When using a main clock, ask the manufacturer of the oscillator to evaluate its oscillation. Refer to the results of evaluation
provided by the manufacturer for the oscillation stabilization time.
Note 2. The number of cycles selected by the value of the MOSCWTCR.MSTS[7:0] bi

Main clock oscillator output

MOSCWTCR.MSTS[7:0] must be

higher tyanosc-

The formulas are described in
MOSCWTCR section of the clock-
generator.

Please consider the f oo in terms of
specifications on the MAX side. For
more information, see MOSCWTCR

tI\.'l."—\INOSJZZ\«'..I’T . .
This bit is the main clock oscillation stabilization < > register section.
OSCOVFSR MOOVF ]f
After a lapse of tyanoscwr time, this flag is set to 1. _/ 0 ;
This flag depends on MOSCWTCR.MSTSJ[7:0]. Main clock }[_\_/'
When the setting value is correct, it can be used 4 4
as a flag to indicate that the resonator has
- 5 Main Clock Oscillation Start Timing
R01TU0436JJ0200 rev2.0
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AC CHARACTERISTICS : LOCO, IWDT CLOCK TIMING

Table 45.22 LOCO and IWDT-Dedicated Low-Speed Clock Timing

Required conditions to guarantee the
following specifications.

Conditions: VCC=27to55V,VCC_USB=27t055V, AVCCO=AVCC1=AVCC2=3.0 IUM_

V88 =VSS_USB = AVSS0 = AVSS1 = AVSS2=0V,

Ta= Topr
One-cycle period of LOCO. He Symbol | M | Ty | Max | unt | ot One-cycle time (cycle) of IWDT
Calculated from the oscillator LOCO clock cycle fime foye 378 | 416 | 463 | ps dedicated on-chip oscillator.
frequency of LOCO. LOCO clock oscillation frequency floco 216 240 264 kHz Calculated from the oscillator
Ex ) TYP : 4.16us = 1/240KHZ LOCO clock oscillation stabilization time tLocowT — — 44 Hs Figure 45.7 /—— frequency Of IWDT dedicated on-
. N IWDT-dedicated low-speed clock cycle time tiLeye 7.57 8.33 9.26 Chl OSCi”a.tor
:xz:-jejica:e: :ox:.:—spee: c:oc:: osci:\la:ion frtezulenjy — : fiLoco 108 fé ::[2) kHz - — EXF; TYP . 8.3.3US — 1/140KHZ
Oscillating frequency error Of LOCO e -dedicated low-speed clock oscillation stabilization wai ILOCOWT — Hs igure
I(;Salschuolggld Af‘rc(‘):r‘;r?;é Szlnuge The oscillation frequency error of
: . ' IWDT dedicated on-chip oscillator is
Negative side:-10%=(216-240)/240 LOCOCRLCSTP ‘* shown. Accuracy can bFe)z calculated
Positive side: +10%=(264-240)/240 "
On-chip oscillator output from thlS Value _
Negative side:-10%=(108-120)/120
, N tocowr > Positive side: +10%=(264-240)/240
It takes time to stabilize the LOCO clock I\ \S
oscillation after LOCO is oscillated
(LOCOCR.LCSTP=0). Figure 45.7 LOCO Clock Oscillation Start Timing It takes time for oscillation to stabilize
Max..44us is applled under the after IWDT dedicated on-chip
conditions in this table. oscillator is oscillated
LOCOCR ILesTP —jﬁ (ILOCOCR.ILCSTP=0).
Max. 190us is applied under the
IWDT-deg;iﬁltaetcé:);?;Lpt m—\m conditions in this table.
tiLocowt
OSCOVFSR.ILCOVF ]l
IWDT-dedicated
low-speed clock )l_\_/_\_/_
Figure 45.8 IWDT-dedicated Low-Speed Clock Oscillation Start Timing
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R01TU0436JJ0200 rev2.0

Jul., 2024

Page 19

LENESAS




AC CHARACTERISTICS : HOCO CLOCK TIMING

several options. For this device, the oscillator

table also shows the errors at each oscillation
frequency.

In addition, note that the measurement
conditions have temperature characteristics.
The accuracy according to this value is as
follows.

HOCO oscillator frequency can be selected from

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

Table 45.23 HOCO Clock Timing

Conditions: VCC =27 to 5.5V, VCC_USB =27 ip 5.5 V. AVCCD = AVCC1 = AVCC2 = 3.0 to 5.5V,
W33 =35 _USBE=AVISD=AVES1 = AVESZ=0V,
Ta= Toar

Required conditions to guarantee the
following specifications.

It takes time to stabilize the oscillation
after HOCO is oscillated
(HOCOCR.HCSTP=0).

Max. 149us is applied under the
conditions in this table.

Oscillation
frequency Error Error
(MHz) (Ta = -20~105°C) (Ta = -40~-20°C)
16 +2.4375% +3%
18 +2.44% +3%
20 +2.4 +3%

It takes time for the operation to stabilize after
power is supplied to HOCO. When changing
HOCO power supply to OFF—ON, make sure
that HOCO oscillates (HOCOCR.HCSTP=0)
after the power supply stabilization period has
elapsed. After resetting, the power is supplied
(HOCOPCR.HOCOPCNT=0).

leem Symibol Min_ Typ. Max Uit Test Conditions

HOCO clack oscillation frequency fhooo 1561 18 1630 MHz |-20°C =T,<105°C
1756 13 1544
18.52 20 2043
1552 18 1548 —40°C = T, <-20°C
1746 13 1854
1840 20 20.80

HOCO clock oscillation stabilization wait time tuocomwT — 108 149 us Figure 45.9

HOCO clock power supply stablization time boroe — — 150 Figure 45.10

HOCOCR.HCSTP !'[
High-speed on-chip
et //AWASAWAWS
Bpcawt |
OSCOVFSR HCOUF /
HOCO clock

Figure 45.9
HOCOCR.HCSTP Bit)

HOCO Clock Oscillation Start Timing (Oscillation is Started by Setting the

HOCOPCR HOCOPCNT

HOCOCR HCETP

Intemnal power supply for
high-speed on-chip oscillator

B [
B

7

==}

Figure 45,10 High-Speed On-Chip Oscillator Power Supply Control Timing
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AC CHARACTERISTICS : PLL 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
after PLL is oscillated
(PLLCR2.PLLEN=0).

Max. 320us is applied under the
conditions in this table.

Table 45.24 PLL Clock Timing
Conditions: WCOC =27 to 5.5V, WVCC_USB =27 o 5.5V, AVCCD = AVCC1 = AVCCZ = 3.0 to 5.5V, Required conditions to guarantee the
WSS =V55_USE = AVSE0 = AVEST = AVESZ =0V, — following specifications.
Ta=Togr
ltem Symbol | Min. | T Max | Unt Test
ym ) ¥P- Conditions
I/——F'LL clock oscillation frequency T 110 — 240 MHz
’_F'LL clock oscillation stabilization wait time te LT — 254 A0 ps Figure 4511
PLLCR2 PLLEM _IF
emsnms S\ A\S\S
TrLuwr .
]
OSCOVFSR.PLOVF T
|:I: i
i AVav;
Y “.E'-'r

Figure 45.11 PLL Clock Oscillation Start Timing
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AC CHARACTERISTICS :
TIMING OF RECOVERY FROM LOW POWER CONSUMPTION MODE

4543

Timing of Recovery from Low Power Consumption Modes

Table 45.25 Timing of Recovery from Low Power Consumption Modes (1)

Required conditions to guarantee the
following specifications.

Please calculate the recovery time by
entering the required parameter
values according to your usage

conditions.

Conditions: WOC =27 10 5.5V, VCC_USB=2.7 o 5.5V, AVCCD = AVCC1 = AVCC2 = 3.0 1o 5.5
VS5 =W35 USBE = AVSSD = AVSS] = AVSS2=0V,
Ta=Togr
Mao
ltem Symbal | Min. | Typ. Unit | T:'f*
tapvoacwT - togresa"? onditions
Recovery ime | Crystal Main clock tevwe | — | — [(MSTS[7:0] bits = 100+ T ifig c+ | ps Figure
ater resonator oscillator 32) + TEY 0216 2 4512
cancellation of | connected to | operating
5‘3‘;’1’9 "‘a'ﬁ:f:“ Main clock | tegyec {IMSTS[T-0]bits x | 100+T /figue +
f'm’;E,}" asol oscllator and 32) + 138}/ 0.218 2n i fayy
PLL circuit —
. e
cpErating
Extemnal clock | Main clock topvex 352 100+ T M g +
input to man | oscillator I fopaum
clock oscillator | operating
Main clock tapype 639 100+ 7/ fIGLK +
oscillator and 2n i fa
PLL circuit
operating
High-speed High-speed Laavno 454 100+ T i+
on-chip on-chip 2n M fhoco
oscillator oscillator
operating operating
High-speed tegven 41 100+ 7/ figLe +
on-chip 2n f fa
oscillator
operating and
PLL ircuit
operating
Low-speed on-chip oscillator tagvio 338 100+ 7/ fioe +
operating"4 n i foco
Mote 1. The time for return after release from software standby is determined by the value obtained by adding the oscillation stabilization
waiting time (togyne o) and the time requined for operations by the software standby release sequencer (togyagal
MNote 2.

waiting time tegyooowT is selected.

Mote 3.
Mote 4.

For n, the greatest value is selected from among the mtemal dock division settings.
This condiion applies when fioyw  frpe=1:1,2:1, or4: 1.

When several oscillators were running before the fransition to software standby, the greatest value of the oscllation stabilization

© 2024 Renesas Electronics Corporation. All rights reserved.
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AC CHARACTERISTICS : CONTROL SIGNAL TIMING

4544  Control Signal Timing

Table 4527 Control Signal Timing

Conditions: WOC =27 to 55V, VCC_USE = 2.7 to 5.5V, AVOOD = AVCC1 = AVCC2 = 3.0 to 5.5V,
WES =VES_USE = AVESD=AVEST = AVESZ2 =0V,

—

Please note that depending on the

Ta = T.:FH'
ltem Symbol Min *1 Tye. M Unit Test Conditions™1 / clock frequen(_:y use_d, the min of the
. pulse width will change.
MNMI pulse width thamaras 200 — — ns 2 ¥ tpgeye = 200 ns, Figure 450
Y - — — 2 ¥ tpg . * 200 ns, Figure 45.14
IRQ pulse width tmow 200 — — 2 % tpgeye = 200 ns, Figure 45.15
2 E tpgeye — — 2 ¥ tpgye = 200 ns, Figure 45135
Note 1. lpgcyc: PCLKE cycle Both level detection and edge
detection must satisfy this condition.
MMI Y H
CRF ] L trmares
Figure 4514 HNMI Interrupt Input Timing /
IRCN W i :
i Lirecyes i oy / 1
Figure 4515 IRG Interrupt Input Timing
R01TU0436JJ0200 rev2.0
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AC CHARACTERISTICS : BUS TIMING

—_— Pay special attention when selecting the output load conditions and drive
45.4.5 Bus Tlmlng 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.

Table 45.28 Bus Timing (1)
Conditions: 45V=VCC=55V, VCC USB=27t055V, AVCCO=AVCC1=AVCC2=301t05.5V,
VSS = VSS_USB = AVSS0 = AVSS1 = AVSS2 =0V, T; = Ty,
ICLK =8 to 160 MHz, PCLKA =8 to 120 MHz, PCLKB = 8 to 60 MHz, PCLKC =8 to 160 MHz, BCLK = 8 to 60 MHz,
Output load conditions: Voy = 0.2 x VCC, Vg = 0.2 x VCC, C = 30 pF,
High-drive output is selected by the driving ability control register (other than for P53 to P55 and P60 to P65).

ltem Symbal Min. Typ. Max. Unit Test Conditions
Address delay time tap — — 125 ns Figure 45.16 to
Byte control delay time taco — — 125 Figure 45.21
CS# delay time trsp — — 12.5

) = As for this value, it does
ALE delay time taLeD — — 125 not become 0 or less.

RD# delay time trap - — 1256 /
Read data setup time trps 12.5 —

_—
Read data hold time trom 0 — //—
WR# delay time twRD - = 125
Write data delay time twoo — — 125
Write data hold time twoH 0 — —
WAIT# setup time twrs 12.5 — — Figure 4522
WAIT# hold time twTH 0 — —

R01TU0436JJ0200 rev2.0
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AC CHARACTERISTICS : EXTERNAL BUS READ/WRITE TIMING

In 1-write strobe mode, the
WR# signal is always
asserted at the write
timing, and the
corresponding BCn#
signal is asserted at the
same time.

In the byte strobe mode,
the BCn# signal is invalid.

In byte strobe mode,

the corresponding
WRn#(0~3) signal is
asserted at the write timing.
In 1-write strobe mode,
everything except WRO# is
invalid.

B\e sirobe mode

A0 to AD

A0 to Al

BC1#, BCGD#

Common to both Dyt strobe mode
and 1-write sirobe mode

CE3#to Ol

WRIE, WROE, WR (Wiite)

D15 io DO (Wiite)

Natz 1. Specity WDON and WDOFF a5 &t [e3st one cysle of BOLK.

COWWAITZ
al
17
CSWOFF:2
C50MND WDOFF:1 ™
Tan Tve Terst Trt Tz
— —
| L L \ L | \
1 (S [ [ J— (I
o] fann tan
/Y
—i\
b tem face
— —

teso
—
N

117

Eamc
_1\
|

bao

i

| b
]

Byte strobe mode

A0t AD

1-write strobe mods

A to A1

BC1%, BCO#

Commian o both byte strobe mode
and 1-write strobe mods

CE3#to Col#

RD# (Read)

D15 to 00 (Read)

CSRWAIT:2
RDON:1
C3ROFF:2
CSON:0
Tn Tva Taca Tm T
BRSSO o -
[0) Read timing is the rising
. | || edge of BCLK's Tend.
_j (When BCLK terminal =
] Internal BCLK)
les]fecn | tacs
] toce I tece
— -
l—s t —o tose
1
Ii 1
teso thse
teos e

Figure 45.1% External Bus Timing/Normal Write Cycle (Bus Clock Synchronized)

Figure 45.18 External Bus Timing/Mormal Read Cycle {(Bus Clock Synchronized)
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AC CHARACTERISTICS : ADDRESS/DATA MULTIPLEX TIMING

AO0~A15 is output from the address
bus/data bus (A0/D0O~A15/D15).
After A16, it is output from the
address bus of Axx.

ADdress ous

/

Afdress Dus!
a3 bus

Address latch
[ALE}

Data read
{RD)

Chip select
{CS18)

——  Address cycle i Diata cycle
[ i [] i i i n
i T} T T | i ! : !
E T | T ; Toe E Tow E Toe | Te | T i i
t i
B n s anU SnU an U an U St o —\_§
: - | i | . =
[ ] H [ I =
E — Lo i E ! E i i | i
i & i H H H i | i
L ! I n ! n 1 1

| |
i —{Lan i i ijtu—|< i tl!:i:i1:5- | :
i | | | | 1 | | |

| | ,

- —T_n ' :

i i i H i | i | i
—— ] R e S—
L A E
i | i | H i
i | ; | i i | i i

: | : ] e L‘L‘m | :

: | : | Lt |

| p—les | | l : |

i i ' i ! H
] 1 I [] (1 [ ] 1 1 | n
S I L R R A I

Figure 45,16 Addrezs/iData Multiplexed Bus Read Access Timing
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AC CHARACTERISTICS :
NOTE WHEN BCLK PIN IS SET TO 1/2 OF THE INTERNAL BCLK

WAIT cycling is inserted synchronously with
the inner BCLK. When BCLK 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

i : ; T T Rl T s Twi | Tw2 | Tend | 1\4 ; ; ; rising timing but also at the falling timing of
_ H i i i the BCLK pin depending on the number of
BCLK pin output : =
i i WAITSs set.
External bus clock i
semwmarcon (0] 1) ) PLE L L L L L L L L
: 1 ) : : 1 ) ) : : : ) ) 1 ; i
[hEAEle ?JE:E; - ) i
A A R A A A R A R
E i E Normal read c‘,-::le waiti Re.lad-aooesls cs e,qlensjc.n {homal writs ¢3-'<.:le wait ["J'-'I'itE'-JC;DESS €5 extension G‘N*E'i
chi et ] ] 1 ([CSRWAIT): 2 cyole (CSROFF): 2 H (CSWWAITY 2 i :[CS'."UOFF}: 14 H H
P 52 - T > — j———m i
(CSr) i i 1 H 1 H i 1 i !
. E Lo oo
ore s £ = P P
i i i i i i i i
H FD assert wait (RDOM): 1 ' ' | '
i ] oy [ 1 1 ]
Detaret 1 ! o
{
i i i i i i
_ P P P
Diata write H 1 1 1 H | i 1
IWRH) ! ! ! | ] | A — : i i H
: : : 1 WR assert wait (WRON): 1 1 1 V
i i i i i i i i i i
! : : = I : : : 'u"tllr"rte |:Ia‘t.':|I output ex‘tensior.\ e !
: = i I = i Wrihe.data oui;:nulwai‘t (WDOFF): 1|-|1-P [ ] =
S I I N T P R A B - U U
{D15t0 DO) | i i i s Dt o/ i i i i i
n n 1 ] (] T T 1 ] ] 1 1 1
C5 assert wait (CSOM): 0
- Indicates the sampling point.

Figure 15.15  Example of Normal Access
(when 1/2 BCLK is Selected with the BCLK Pin Output SelectBit) (n=0t0o3, m=0,1)
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© 2024 Renesas Electronics Corporation. Al rights reserved. Jul.. 2024 Page 27 [ ] z E N E SAS



AC CHARACTERISTICS : I/O PORT TIMING

The reference clock is the peripheral
module clock supplied to I/O port.
Check in the Clock Generation Circuit
chapter.

In the following example, itis an
PCLKB.

PCKA[3:0]
PCKB[3:0]
PCKC[3:0]
PCKDI[3:0]

Peripheral module clocks

| « PCLKA RSPI, SCIi, MTU3, GPTW,
N and HRPWM

—» « PCLKB Peripheral modules
F——> other than above

« PCLKC MTUS3, GPTW, and HRPWM
« PCLKD 12-bit AD

Selector

45.4.6.1 I/O Port

Table 45.30 I/O Port Timing
Conditions: VCC =271t b5V, VCC_USB=27to 55V, AVCCO=AVCC1=AVCC2=30to 5.5V,
VS5 =V35_USB = AVSS0 = AVSS1 = AVSS2 =0V, T, = Ty,
ICLK = 8 to 160 MHz, PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, PCLKC = 8 to 160 MHz, BCLK = 8 to 60 MHz,
Output load conditions: Vg = 0.5 x VCC, Vg = 0.5 x VCC, C = 30 pF,
High-drive output is selected by the driving ability control register (other than for P53 to P55 and PG0 to P65).

. . Test
*1
[tem Symbol Min. Max. Linit Conditions
IO ports Input data pulse width tepw 15 — trgeye | Figure 4523

Note 1. tpgey.- FCLKEB cycle

FCLKE /—\_/—\_/—\_/—\: The time varies depending on the

frequency of the peripheral module clock
(PCLK), so please check it together with

the set PCLK period.
Port }K In the example shown, tpge,. X 1.5 is the
,-l

input data pulse width.

Y

torw

Figure 45.23 /O Port Input Timing
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AC CHARACTERISTICS : MTU

The MTIOCnm pin (n=0~4,6,7,9,
m=A~D) and the MTIC5m pin
(m=U,V,W) and the internal clock of
the input capture pin are
asynchronous. Therefore, the input
capture input pulse width must be at
least 1.5 PCLKC wide on a single

Table 45.32 MTU Timing

Conditions: VCC =27t 55V, VCC_USB =2.7 to 5.5V, AVCCO = AVCC1 = AVCC2 =3.0 to 5.5V,
V85 =VSS_USB = AVSS0 = AVSS1 = AVSS2=0V, T, =T,
Hz, BCLK = 8 to 60 MHz,

ICLK = 8 to 160 MHz, PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, PCLKC = 8 to 16
Output load conditions: Vg = 0.5 x VCC, Vo, = 0.5 = VCC, C = 30 pF,
High-drive output is selected by the driving ability control register (other than for P53 to P55 and P60 to PE5).

Required conditions to guarantee the following
specifications.
Clock and output load conditions in particular are greatly
affected by clock timing.

edge and 2.5 PCLKC on both edges.

Input timing of external clock pins
and external clock pins in phase
coefficient mode.

Note that High width /Low width is
specified.

] ] Test
1
Item Symbol Min. Ma. Unit Conditions
MTL Input capture input pulse Single-adge tvmiow 15 — tF.Cc’,c Figure 4525
width setting
N Both-edge 25 —
setting
Timer clock pulse width Single-edge tarckwe, 15 — tpeeye | Figure 45.26
setting tarerwe
Both-edge 25 —
setting
Phase counting 25 —
mode

Mote 1. tpcwc: PCLKC cycle

PCLKC s

Input capture
input

L4
tumew

Figure 45.25 MTU Input Capture Input Timing

PCLKC

MTCLKA to
MTCLKD,
MTIOC1A

[

e

T

Figure 45.26 MTU Clock Input Timing
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AC CHARACTERISTICS : POE, POEG

Table 45.33 POE Timing

Conditions: VCC=2Tt055V,VCC_USB=271t0 55V, AVCCO =AVCC1=AVCC2=301t0 55V,

VS8S =VSS_USB = AVSS0 = AVSS1 = AVSS2 =0V, T, =T,

ICLK = 8 to 160 MHz, PCLKA =8 to 120 MHz, PCLKB = 8 to 60 MHz, PCLKC = 8 to 160 MHz, BCLK = 8 to 60 MHz,

pre

Output load conditions: Vigy = 0.5 x VCC, Vg = 0.5 = VCC, C = 30 pF,
High-drive output is selected by the driving ability control register (other than for P53 to P55 and P60 to P5).

Required conditions to guarantee the following
specifications.
Clock and output load conditions, in particular, are
greatly affected by timing.

Hem Symibol Min. | Typ. Max. Unit*1 Test Conditicns
POE POEm input pulse width troEw 15 — — tppeye | Figure 43.27
.. {n=0,4,and Bto 14)
This is a rules for POE3 (POft Output Outputdisable ime | Transition of the POEn# tozm | — | — | 5PCLKB+024 | ps |Figured528
Enable 3) module e (CSRm POENMS0] 60005
T _— (m=1105Tt09.n=0,4 8t
The control target pins of POE3 are 14)
PWM output pins of MTU3 and PWM ;m;:;&q?ur; conduction | tpogng | — | — | 3PCLKB+02 ps | Figure 45.29
output pins of GPTW. mon of comparator tospg | — | — | SPCLKB+02 | ps ;E:hr_e n:tesi.s% A when the noise
filter for comparator C is notin
use (CMPCTL CDFS[1:0] = D0b)
and excludes the time for
detecfion by comparator C.
Register satting teoEDs | — | — | 1PCLKB+02 | ps | Figure 4531 Please note that PO E(MTU 3/GPTW pOI‘t
Time for to the register i
notmcluged. output enable and POEG(GPTW port output
Oscillation stop defecfon | teoenos | — | — 2 ps | Figure 4532 enable differ in their specifications. They
.. POEG | GTETRGN input pulse width (n = Ato D) osow | 15 | — — topeye | FIOUME 45.33 . . .
Thls IS a rUIeS for POEG (GPTW Port Output disable time | Input level dgted_innmme troean — — IPCLKB + 0.34 us Figure45.34_ ) . dlffer accordlng to the eleCtrlcal i
Output Enable) modules. GTETRGA pin (via fiag) e e characteristics. Therefore, the timing of
POEG control target terminal is PWM ~ |[=——" (n=AwD) reflection is different.
. Detection of the output troEsDE — — 0s us | Figure 45.35
output terminal of GPTW. Note that Soppang sgral fom
MTU3's PWM out terminal is not simultaneous high output,
included. o
Edge detection signal from | tpoeane — — 4 PCLKB+ 05 ps Figure 45.36
a comparator The time is that when the noise
filter for comparator C is notin
use (CMPCTL.CDFS[1:0] = 00b)
and excludes the ime for
deteciion by comparator C.
Register setting troEcDs — — 1PCLKE +0.3 us | Figure 45.37
Time for access to the register is
not included.
Oscillation stop detection | tposapos | — | — 21 ps | Figure 45.38
Input level detection of the | tpoeaon — — 2 PCLKB + ps | Figure 45.39
GTETRGn pin (direct path) 1PCLKC +0.34
Level detection signal from | tpoesppe | — — 3PCLKE + 0.3 ps | Figure 45.40
a comparator The time is that when the noise
filter for comparator C is notin
use (CMPCTL.CDFS[1:0] = 00b)
Setochon by comparstor C
Note 1. tpggye: PCLKB cycle
R01TU0436JJ0200 rev2.0
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AC CHARACTERISTICS : POE, POEG TIMING

(TRIGGER PIN INPUT)

B External trigger pin input (Specified pulse width)

Trigger terminal input pulse width (POE3:
POEN#, POEG:GTETRGN) of POE3, POEG
module. Both are asynchronous to the internal
clocks, so the input-pulse width requires a
1.5PCLKB width at a minimum.

i

POES3

B External trigger pin input (Stop time)

In the case of POE3, this is the time from the input of
POE# to the time when the output stop of the following
target PWM output pins.

In the case of POEG, this is the time from the input of
GTETRGN to the time when the output stop of the

following target PWM output pins.

- Target PWM Output port
POE3 : PWM output port of MTU3/GPTW
POEG : PWM output port of GRTW

The POE3 waveform on the right shows the timing
diagram at the time of edge detection. The POEG
waveform shows a timing diagram in case of the noise
filter is not used and “via flag”/"direct path”.

In addition, the level detection stops the output of the
target PWM output terminal after the sampling count set
by ICSRmM.POENnM2[3:0] for POE3 or OEGGN.NFCSJ[1:0]
for POEG has been met and the time to stop output as

shown in the right figure has elapsed.

MTU PWM output pins
GPTW PWM output pins

taozw

| Outputs disabled

teosm

e /N N S Poke_ [\ | /
POEn# input GTETRGH input ;_ JK
(n=0,4,81t014) I r (n=AtoD) - 3
teoew teozaw
Figure 45.27 POE Input Timing Figure 45.33 POEG Input Timing
— POE3 POEG
POER# input GTETRGn input o 4
(n=0,4,81014) (n=AtoD) ) X

GPTW PWM output pins

toozew

A Outputs disabled
e

troecom

Figure 45.28 Output Disable Time for POE in Response to Transition of the POEn# Signal Level

GTETRGn pin

Figure 45.39 Output Disable Time for POEG in Direct Response to the Input Level Detection of the

GTETRGn input
(n=AtoD)

POEGGN.PIDF flag
(n=AtoDj}

taoecw

GPTW PWM output pins

Outputs disabled

-

troeco

Figure 45.34 Output Disable Time for POEG via Detection Flag in Response to the Input Level
Detection of the GTETRGn pin

R01TU0436JJ0200 rev2.0
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AC CHARACTERISTICS : POE, POEG TIMING
(PWM OUTPUT SHORT-CIRCUIT, OSCILLATION STOPPED)

B PWM output-short circuit

When the short-circuit of PWM output signal
(positive and negative phases are active at the
same time) continues for longer than 1PCLK,
the following target PWM output pins stop
output.

- Target PWM Output port
POE3 : PWM output port of MTU3/GPTW
POEG : PWM output port of GPTW

B Stop oscillation

This is the time until the target PWM output
pins listed below stop outputting when an
oscillation stop detection signal is input to the
POE3 or POEG module.

- Target PWM Output port
POE3 : PWM output port of MTU3/GPTW
POEG : PWM output port of GPTW

— POES3

POEG

MTU PWM output pins [
GPTW PWM output pins

S —

T

Note 1. When the active level is set to low.

taceo

Simultaneous active-level outputs detected*’

T outputs

disabled

Qufput stopping signal I
from GPTW*'
GPTW PWM output pins 2L Outputs disabled

teoesoe

Note 1. GPTWn.GTST.DTEF (dead time error flag), GPTWn.GTST.OABLF (simultaneous low output flag),
or GPTWn.GTST.OABHF (simultaneous high output flag)

Pins

Figure 45.29 Output Disable Time for POE in Response to the Simultaneous Conduction of Qutput

Figure 45.35 Output Disable Time for POEG in Response to Detection of the Output Stopping Signal
from GPTW

S POE3

POEG

e

Oscillation stop detection
signal (internal signal)

MTU PWM output pins
GPTW PWM output pins

taoepos

- Oufputs disabled
B

Oscillation stop detecfion

signal (intemnal swgnal}4;

GPTW PWM output pins IDumms disabled

froEcnos

Figure 45.32 OQutput Disable Time for POE in Response to the Oscillation Stop Detection

Figure 45.38 Output Disable Time of POEG in Response to the Oscillation Stop Detection

R01TU0436JJ0200 rev2.0
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AC CHARACTERISTICS : POE, POEG TIMING
(COMPARATOR DETECT AND REGISTER SETTINGS)

B Comparator output detection

This is the time until the target PWM output — POE3 POEG

terminals listed below stop outputting when
the COMPnN level detection signal is input to coMEn level cetecton ] COMEn leveldetecton k

signal (n = (o] —_— signal (n = 0 —_—
the POE3 or POEG module.

MTU PWM output pins < Outputs disabled ) { Oulputs di
GPTW PWM output pins e GPTW PWM output pins o disahied.

- Target PWM Output port

trozne trozaone
POE3 : PWM output port of MTU3/GPTW
POEG : PWM OUtpUt port of GPTW Figure 45.30 Output Disable Time for POE in Response to Detection of the Comparator Outputs Figure 45.40 Output Disable Time for POEG in Response to Level Detection Signal from a
Comparator
COMPn edge detection Ik

signal (n=0to 5)

GPTW PWM output pins :EOUIpuls

trozane

Figure 45.36 Output Disable Time for POEG in Response to Edge Detection Signal from a
Comparator

B Register setting

When output stop is set by software (register), POES3 POEG
it takes until the following target PWM output
pins stop output.
Corresponding bit in + POEGGN.SSF hit

. . e register —______ / n=AtoD,
- Stop setting register e SPORR ee eAeD
- Target PWM Output port B o

POE3 : PWM OUtpUt port of MTU3/GPTW Figure 4531 Output Disable Time for POE in Response to the Register Setting Figure 45.37 Output Disable Time for POEG in Response to the Register Setting

POEG : PWM output port of GPTW

R01TU0436JJ0200 rev2.0
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AC CHARACTERISTICS : A/ID CONVERTER TRIGGER TIMING

Table 45.36 A/D Converter Trigger Timing

Conditions: VCC =271t 55V, VCC_USB=27Tt0 55V, AVCCO=AVCC1=AVCC2=301t0 55V,
VS5 =V55_USB = AVSS0 = AVSS1 = AVSE2 =0V, T, = T,
ICLK = 8 to 160 MHz, PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, PCLKC = 8 to 160 MHz, BCLK = 8 to 60 MHz,

Cutput load conditions: Vg = 0.5 = VCC, V5, = 0.5 x VCC, C =30 pF,
The timing clock for capturing A/D High-drive output is selected by the driving ability control register (other than for P53 to P55 and P60 to P&5).
converter trigger pin level is captured not _ _ Test
by the operation clock for A/D but by the ltem Symbol Min. Max. Unit*1 Conditions
operation clock for 1/0.
*For this example, PCLKB is not A/D AID A/D converter trigger input pulse width Hrew 15 — tpawc Figure 45 .44
operation clock but I/O operation clock. converter

Note 1. tpggye: PCLKE cycle

For VIH/VIL, refer to ADTGR# Input PCLKE \ / \ af \.H /
Terminal section of the Schmitt Trigger —_— \ / [ { ! - /
Input Voltage in DC Characteristics.
ADTGR# pin has a hysteresis-width.

ADTRGO#, \ \ i
ADTRG1#, _'"»

ADTRGH

trrew

Figure 45.44 A/D Converter Trigger Input Timing
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AC CHARACTERISTICS : RSPI

Table 45.41 RSPI Timing

Conditions: VCC =2T10 565V, VCC_USBE =27 to 5.5V, AVCCD = AVCC1 = AVCC2 = 3.0 to 5.5V,

V35 =V53_USB = AVS50 = AVS51 = AVS52 =0V, T3 = Topr.

ICLK =8 to 160 MHz, PCLKA =8 to 120 MHz, PCLKE = & to 60 MHz, PCLKC = & to 160 MHz, BCLK = & to 60 MHz,

QOutput load conditions: Vigy = 0.5 % WCC, Vg =0.5 x VCC,
High-drive culput is selected by the driving ability control register {other than for P53 to P55 and PB0 to PE5).

=30 pF,

Required conditions to guarantee the
following specifications.

. . Item Symizol Min."? Max."! Unit*? Test Conditions
Consider the max. bit rate RSPl |RGFCH clock | Master — 2 4006 fongye | Figure 45.52
considering the specifications of the — —— ‘ -

. . . RESPCK clock Master - = ns
communication-facing IC, such as high puls width
setting up and holding, and the bus o - =
configuration (bus loading). REPCK clock | Master tamcau - =
ow pulse width
Slave (temcye — tarchr — ns
—tapour (2
RSPCK clock Output — 5 ns
riseffall ime Input — b=
Diata input setup | Master oy 5] — ns  (WCC 245V | Figure 45.54 0
time: 1 — VGG < 2.5y | Figure 45.52
Slave 83 - Figure 45.54 to Figure 45.59
Data input held FCLKA division [ [ — ns
time: 5 ratio set to 12
% [ PCLKA division te toncye —
= | ratio setto 3 value
other than 112
Slave 83 -
SS5Lsetup time | Master tiean 1 g targe
Slave i} — temme
SSLhold time | Master as 1 ] tapere
Slave g - Leace
Data output Master ton — 6.3 ns |VCOC z4.5V |Figure 4554 to
deday tirme Tiove — 78 Figure 45.52
Master - 13 ns |WCC <45V
Slave — a3
E_}'ataomputhnld Master ton a — ns Figure 45.54 to Figure 45.59
time v 1 —
Sucoessive Master tro taprye + 2% B ¥ tanry, ns
transmission L L -
delay time e T oy
MOS! and MISO | Output tor, tor — 5 s
riseffall time Input — 1 s
S5L Qutput tooer — ] ns
riseffall ime Input ) — 1 us
Slave access time taa - 2 X feprye+28 | ns  |VCC 245V |Figure 45.58,
— 2% tongyet 33 VCC <45y | Figune 45.58
Slave output release time taeL — 2 ¥ty + 28 ns VCC =45V
— 2% tapg, +33 VCC <45V
Mote 1. g, PCLKA cycle
R01TU0436JJ0200 rev2.0 E N ESAS
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AC CHARACTERISTICS : SIMPLE SPI TIMING

Table 45,40 Simple SPI Timing

Required conditions to guarantee the
following specifications.

Conditions: VCC =27 t0 5.5V, VCC_USB =27 1o 5.5 V, AVCCD =AVCC1 = AVCC2 = 3.0 10 5.5V,
VES =V55_USBE = AVSSD=AVSS1 = AVES2 =0V, T3 =Ty
ICLE = 8 to 160 MHz, PCLEA =B to 120 MHz, PCLKB =8 to SE(MI-Z, PCLEC =8 to 160 MHz, BCLE = 8 to 60 MH=z,
Output load conditions: Vigy = 0.5 x VGG, Vo = 0.5 = VCC, C=30pF,
High-drive cutput is selected by the driving ability control register (other than for P52 to PS5 and PE0 to PE5).
lem Symbal Min. Max. Unit*t CD:;;‘LE
Simple | SCK clock cycle cutput (master) topeye 4 65536 feacy: |Figure 45.43
Consider the max. bit rate by i) | SO slock cycle input (slave) =
considering the specifications of the == CX. clock high pulse width tascam 04 torcy
communication destination IC, such e tapokwL e topeye
as setting up and holding, and the =K clock reefallime fspor. lsrcnr — - i
) . . Data input s=tup time tay 33 — ns Figure 4548 to
bus configuration (bus loading). Sei= i hold s - =3 — —| Figure 45.52
535 mput setup time fean 1 — trcye
S5 npart hold time tas 1 — tapeye
Data output delay time too — a2 ns
Data output hobd time ey -10 — ns
Diata rise/fall time tor toe — 166 ns
5 input riseffall Gme toarr bzer — 166 ns
slb(e access time ™ — 7 tracye | Figure 4551,
Slawﬁutput release time tae — T teacye Figure 45.52
Simple | SCK GN cycle cutput {master) topeye 4 65536 fegoy: |Figure 45.43
.'SSF{‘I,H SCK clod({yde nput (slave) —
SCI5, SCK clock high pulse width A— 04 D.& -
gg:g SCK clock kow pulse width Pa— 04 0.6 tarcec
519, SCK clock rsefall time tapokr torowr — 20 ns
SCNH2) Toata input s=tup time tay 33 — ns Figure 4548 to
Data input hold time i 333 — ns | Figure 45.52
S5 input setup time fean 1 — topeye
35 input hold time tas 1 — tepeye
Data output delay ime too — 33 ns
Data output hobd time tosy -10 — ns
Diata rise/fall time tor tor — 16.6 ns
35 inpurt risefall tme taarr Loy — 168 ns
Slave access time foa — T tppcye | Figure 45.51,
Slave output release time tae — T fppcye Figure 45.52
Note 1. tpare: PCLKA oycle, tegoye: PCLKE oycle
R01TU0436JJ0200 rev2.0
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AC CHARACTERISTICS (RSPI)

When performing continuous
communication, a wait time is
required when one frame of data is
transmitted.

tapcmm fesenr
WVan H Vs
RSPCHA - L
master select - Vs Wy
e Vo Va7
EPCIAL
tapcmwm basrcnr
Vin H Vet
RSPCHKA I
slave select input Vo Ve
——

Vo= 0.7 % VO, Ve, = 0.3 ¥ VCC, V=07 2 WCC, V, = 0.3 = VCCT

Figure 45.53 RSPI Clock Timing

tias

|

{ MSBIN
-
ﬁfm" B mseoUT 'K DATA }Z LSE OUT X IDLE ¥ MSB OUT
Figure 45.54 RSPI Timing (Master, CPHA = 0) (Bit Rate: PCLKA Divigion Ratio Set to a Value Other

Than 12
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RIIC BUS INTERFACE INPUT/OUTPUT 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.

As the rise time varies
depending on the load
conditions, observe the
actual output waveform
after mounting the board
and check.

R

SDA

teur

SCLO

k: » |4— tspay

Note 1. 5, P, and Sr indicate the following conditions.

S: Start condition
P: Stop condition
Sr: Restart condition

[—| tsTas

S’

Test conditions
Viun=07xVCC,V, =03 xVCC
VOL =0.6 V, IDL =6 mA

VOL =04 V, |::||_ =3mA

]

tstos

The properties of IIC are
based on the "lIC Bus
Specification" proposed by
NXP.

Figure 45.60 RIIC Bus Interface Input/Output Timing
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A/D CONVERSION CHARACTERISTICS

458 A/D Conversion Characteristics

Table 45.46 12-Bit A/D (Unit 0, 1, 2) Conversion Characteristics (1)
m——_ Conditions: VCC=271055V,VCC_USB=271t055V, 4.5V <AVCCO = AVCC1 =AVCC2 <55Y,
VSS =VSS_USB = AVSS0 = AVSS1 = AVSS2 = 0V, Ty = Tgpr, PCLKB = PCLKD = 8 fo 60 MHz*1,
Source impedance = 1.0 kQ

Required conditions to guarantee the
following specifications.

Item Min. | Typ. Max Unit Test Condit

Resolution 2 ] 12 12 | Bit N

Analog input capacitance — — 30 pF \

Cl)rl\&'erg\urllime"2 ANOOO to ANDO2, ‘Channel-dedicated | Constant 1.00 — — ps |« Sampling time: 24 PCLKD ¥ . . ..

Operalionat |y |ANIO0ANIOZ | sample-andhald | samping There is an upper/lower limit in PCLK of usage
sl R B R e 54 D conditions. Please note that the settable
disabled « Sampling time: 24 PCLKD . -

e pe——rn [T R frequency varies depending on the product.
hold circuits not in use
ANO03 to ANDO6, AN103 to AN106 0.90 — — + Sampling time: 30 PCLKD
ANOO7, AN107, AN200 to AN211 095 — — + Sampling time: 33 PCLKD
AN216 to AN217 1.05 — — « Sampling time: 39 PCLKD
Offset error ‘Channel-dedicated sample-and- — +1.5 6.0 LSB | ANDOO to ANOO2, AN100 to AN102 =
hold circuits in use 02v
‘Channel-dedicated sample-and- — 15 50
hold circuits not in use
Full-scale error ‘Channel-dedicated sample-and- — +1.5 +55 ANDOO to ANOO2 = AVCCO-02V
hold circuits in use AN100 to AN102 = AVCC1-02V
‘Channel-dedicated sample—and— — 15 45
——— hold circuits not in use
Refer to the next page for the terms of A/D e Chamekdedicated sampleand. | — | 205 | —
. hold circuits in use
CO nve rS I O n . ‘Channel-dedicated sample-and- — 105 —_
hold circuits not in use
Absolute accuracy ANO0O to ANDO2, ‘Channel-dedicated sample—and— — 30 6.0
AN100 to AN102 hold circuits in use
‘Channel-dedicated sample-and- — 25 55
hold circuits not in use
ANOO3 to ANDO7, AN103 to AN107 — 125 55
AN200 to AN211 — 125 55
When a channel-dedicated sample-and-hold B AT = [=s] s
. oy DNL differential nonlinearity emmor ‘Channel-dedicated sample-and- | — 1.0 225
C”’Cult IS used hold circuits in use
. . Cnannel-qedital_ed sample-and- — +1.0 15 .
Indicates the input-range that can guarantee fold creufs notn use ﬁ/— Complete all channels A/D conversion of the
. . . . INL integra\ nommeanty error ‘Channel-dedicated sample—ann— — 15 +#40 . . .
A/D transformation accuracy. In this situation, channel-dedicated sample-and-hold circuitry
. . Channel-dedicated sample-and- | — | #1.5 2.5 . .
A/D conversion accuracy is not guaranteed / (ANXO0~ANX02) by this time.
. . . Holding time of the channel-dedicated sample-and-hold circuit — — 20 s /
for input-voltages outside the dynamic range. e o [ — e e e R
hold circuits in use -02
AN100 to AN102 ‘Channel-dedicated sample-and- 02 — AVCC1
hold circuits in use -02

Note The above specification values apply when there is no access to the external bus during A/D conversion. If access proceeds

during A/D conversion, values may not fall within the above ranges.
P I ease aISO refer to th e H ardware M an u aI Note 1. When PCLKD was higher than 40 MHz, capacitors with the following values were placed in parallel with the 0.1-pF capacitors
" . . . between AVCCO and AVSSO, AVCC1 and AVSS1, and AVCC2 and AVSS?2 for measurement of the A/D conversion
Analog input sampling time and scan charadteistics
. . . . " - Products with 64 Kbytes of RAM: 1000 pF
conversion time (com parison i me) . - Products with 128 Kbytes of RAM: 0.01 uF

Note 2.¥ The conversion time is the sum of the sampling time and the comparison time. The numbers of sampling-clock cycles are
indicated as the test conditions.
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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.

» |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.

= Differential nonlinearity error (DNL)
Differential nonlinearity error is the difference between 1-LSB width
based on the ideal A/D conversion characteristics and the width of the actual output code.

= Offset error
Offset error is the difference between a transition point of the ideal first output code
and the actual first output code.

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

FFFh

A/D converter
output code

1\
AV

000h

Integral nonlinearity
error (INL)

Actual A/D conversion
characteristic 4

Ideal A/D conversion
characteristic

Full-scale error -

ANy

Differential nonlinearity error (DNL)

Ideal line of actual AID'

conversion characteristic
1

i 1-LSB width for ideal A/D !

. !—1 #— Differential nonlinearity error (DNL)

H
H 1-LSB width for ideal A/D
conversion characteristic

Absolute accuracy

Offset error 12

Analog input voltage " VREFHO

(full-scale)
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A/D INTERNAL REFERENCE VOLTAGE CHARACTERISTICS

It is the reference voltage inside the chip, not
the reference voltage of A/D converters.
Measuring this value can be used to determine if
AD modulehas failed.

This is a total consideration including voltage-
fluctuation, temperature-fluctuation, secular
change, and variation of individual MCU.

Table 45.48 AJD Internal Reference Voltage Characteristics
Conditions: VCC=27t055V,VCC_USB=27t055V, AVCCO=AVCC1=AVCC2=30t05

ltem Min. Typ. Max. // Unit Test Conditions
A/D internal reference voltage 1.20 1.25 1307 W

Note:  The above specification values apply during

Required conditions to guarantee the
following specifications.

Can be used to determine if a AD module is
faulty or a reference voltage is faulty.
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PROGRAMMABLE GAIN AMPLIFIER CHARACTERISTICS

Table 45.49 Programmable Gain Amplifier Characteristics (single-ended input)
Conditions: VCC=27t05.5V, VCC_USB =271t05.5V, AVCCO = AVCC1 = AVCC2 = 3.0 to 5.5V,
VSS = VSS_USB = AVSS0 = AVSS1 = AVSS2=0V, Ty = Topr

Item Symbol Min. Typ. Max. Unit Test Conditions .

T ofet vortage Vo = 3 5 v Voltages in the range of O to

Single-ended input voltage range Visr VR (Min)iG — Vor (Min)/G v m | n, max ~ AVCC are Output

Output voltage range Vor 0.10 x AVCCn — 0.90 x AVCCn

015X AVCCn | — | 0.85 x AVCCn % | G = 4.000 10 6.667 HOWGVGF, you cannot guarantee
020xAVCCn | — | 080 x AVCCn G = 8000 to 20.000 these values.
Gain G 2.000 — 20.000 Linear
gain

Gain error Ec — +05 +20 % |G=2000
— +05 20 G=2500
— +05 +20 G=3077
— +05 +20 G=3636
— +06 +20 G =4000
— +06 +20 G=4444
— 07 20 G=5.000 /
— 107 3.0 G =6.667 /
— +07 +30 G=8000
— +07 +40 G = 10000 /

o B ) - - — +11 +4.0 G=13333 /
This is the time until the operation stabilizes - #13 | w0 G=200 /
after PGA is enabled in L R 0 - - | /
peration stabilization time tatart — — 5 Hs /
S12ADX.ADPGACR.PXxXCR[3:0]. —

Table 45.50 Programmable Gain Amplifier Characteristics (pseudo-differential inpyft)
Conditions: VCC=2T7to55V,VCC_USB=271t055V, AVCCO=AVCC1=AVCC2=3.0t0 5.5V,
VSS = VSS_USB = AVSS0 = AVSS1 = AVSS2 =0V, Ty = Topr

ltem Symbol Min. Typ. Max. Unit Test Conditions*!
Input offset voltage Via — 10 20 m/
Differential input voltage range Vipr 028 x — 0.28 x
AVCCn/G AVCCn/G
Output voltage range Vor 0.22 x AVCCn = 0.78 x AVCCn 4
Input voltage range (PGAVSSn) ViPeavss) -05 — 03 AVCCn <43V
-05 — 0.6 AVCCn=z43V

Gain error Eg — 305 20 % G=1.500

— +05 20 G =4.000

— 08 30 G=7.000

— 1.2 4.0 G=12333
pew rate SR 10 — — Vips
Operation stabilization time toart — — 5 us

n=0and 1
Note 1. When AVCCO0 = AVCC1 = AVCC224.0V, VOLSR.PGAVLS =0
When AVCCO = AVCC1 = AVCC2 <4.0V, VOLSR PGAVLS = 1
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COMPARATOR CHARACTERISTICS

458 Comparator Characteristics

This is the waiting time required to stabilize
the operation after changing the setting of
the comparator using the CMPSELX register.

This is the time it takes for the operation to
stabilize after setting CMPCTL.HCMPON-=1.

/ yoliage

Table 45.51 Comparator Characteristics

Conditions: VCC=27t055V,VCC_USB=27t0 55V, AVCCO = AVCC1=AVCC2=3.0to 55V,
VSS = VSS_USB = AVSS0 = AVSST = AVSS2 =0V, T = Tepr

Required conditions to guarantee the

following specifications.

ltem Symbol Min. Typ. Max. Unit Test Conditions
Input offset voltage Vio — 8 40 mvy
Reference input voltage range Vief 0 — AVCC1 \% CMPSEL1.CVRS[3:0] =
0100b, 1000b
0 — AVCC2 CMPSEL1.CVRS[3:0] =
0001b, 0010b
Response time tiot(r) — — 200 ns VOD = 100 mV
— _ CMPCTL.CDFS[1:0] = 00b
ot 200//
Waiting time for stabilization following tewait 300 — ——
switching of the input - /
Operation stabilization time / — 1 Hs

/trmp‘

Reference input

A
100 mY
Y

AN

It is an electrical characteristic value at
overdrive voltage (VOD) = 100 mV.

CMPCn0 to CMPCn3

A
100 m/
Y

(analog input voltage)

COMPn

Loty

(output for monitoring the
results of companson)

in=01to05)

Tio)

Figure 45.66 Comparator Response Time
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D/A CONVERSION CHARACTERISTICS

60.7 D/A Conversion Characteristics Required conditions to guarantee the
following specifications.

Table 60.52 D/A Conversion Characteristics
Conditions: VCC = AVCCO = AVCC1=VCC_USB =Vgarr=2.71t0 3.6 V, 2.7 V £ VREFH0 < AVCCO,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB =0V,

Ta= Topr
Item Symbol Min. Typ. Max. Unit Test Conditions
Resolution — 12 12 12 Bit __— If an output without buffer is
d and a buffer i ted
Unbuffered output | Absolute accuracy — — — 6.0 /kS-B’m resistive load used and a bufler IS connecte
_— 10.bit . externally, it must be larger
It conversion than RO resistor (for example,
Differential nonlinearity error D — +10 +20 LSB 2-MQ resistive load 100 times or more).
. Output resistance Ro — 8.6 — kQ (Refer to the next page.)
This is the buffer — —
characteristic when the low- Setting time is — — 3 bs 20-pF capacitive load
capacitance impedance  [~NBuffered output | Load resistance RL 5 — — kQ
buffer is enabled. -
Load capacitance CL — — 50 pF /_ V0.2V and AVCCL.
Some products have no Output voltage Vo 02 — AVCC1 - /J/, 0.2~AVCC are not guaranteed,
buffer. 02 1 although the voltage is output.
Differential nonlinearity error DNL — 1.0 20 LSB
Integral nonlinearity error INL \\ — 20 0 LSB
Setting time tg \ — 4 us

In the case of buffered output, DNL and INL characteristics
are guaranteed rather than absolute accuracy.
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D/A CONVERSION CHARACTERISTICS

60.7 D/A Conversion Characteristics

Table 60.52 D/A Conversion Characteristics
Conditions: VCC = AVCCO = AVCC1 =VCC_USB = Vearr =27 t0 3.6 V, 2.7 V £ VREFHO £ AVCCO,

VSS = AVSS0 = AVSST = VREFLO = VS5 _USB=0V,

Ta= Topr
ltem Symbol Min. Typ. Max. Unit Test Wilions
Resolution — 12 12 12 Bit /
Unbuffered output | Absolute accuracy — — — +6.0 LSB /ﬁwn resistive load
/ 10-bit conversion

Differential nonlinearity error DNL — +1.0 20 SB 2-MQ resistive load

Output resistance Ro — 86 — kQ

Setting time tg — — 3 us 20-pF capacitive load
Buffered output Load resistance Ry 5 — — kQ

Load capacitance Cp — — 50 pF

Output voltage Vo 02 — AVCC1- \

02

Differential nonlinearity error DNL — +1.0 20 LSB

Integral nonlinearity error INL — 20 +40 LSB

Setting ime ts — — 4 us

Output resistor (RO) in D/A converters.
When external buffers are connected, a voltage-drop occurs due to the output-
resistance inside D/A converter. The actual Vr are as follows.
Vr = Output voltage*R/ (R + RO)

Therefore, in order to bring Vr closer to the output voltage,
The external resistance (R) must be greater than RO (e.g., 100 times or more).

RX

RO
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TEMPERATURE SENSOR CHARACTERISTICS

The temperature can be calculated
using this value. However, this
value is only an average value,

and there are individual differences.

If you wish to perform more
accurate temperature
measurement, we recommend that
you perform two-point
measurement for each chip and
calculate the slope individually.

60.8 Temperature Sensor Characteristics

Table 60.53 Temperature Sensor 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.

Conditions: VCC = AVCCO =AVCC1=VCC_USB =Vgar=27t03.6V, 27V = VREFHO = AVCCC,
VES = AVSS0 = AVSS1 = VREFLO =VSS_USB =0V,

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,

and there are individual differences.

If you want to make more accurate
temperature measurements, we
recommend that you make actual
measurements for each chip and
use that value.

Ta= Topr
\ Item Min. Typ. Max. Unit Test Conditions
Felalive accuracy — +1 — °C
‘Femperature slope — 4 — mV/{°C
Putput voltage — 1.21 — \ Ta=25°C
/Temperalure sensar start time — — 30 us
) 415 — — us

Sa\’npling time*1
Note\1. Set the S12AD1 ADSSTRT register such that the sampling time of the 12-bit A/D converter satisfies this specification.

This is the stable waiting time of the output (reference voltage) of the temperature sensor.
After starting up the temperature sensor, wait for the temperature sensor startup time before starting the A/D conversion.
The temperature sensor activation signal differs for each microcomputer. Check the temperature sensor chapter.
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FLASH MEMORY CHARACTERISTICS

45.13 Flash Memory Characteristics

Table 45.56 Code Flash Memory Characteristics
Conditions: VCC=27t0 5.5V, VCC_USB =27 to 5.5V, AVCCO = AVCC1=AVCC2 = 3.0 to 5.5V

VSS = VSS_USB = AVSS0 = AVSS1 = AVSS2 =0V,
Temperature range for program/erase: Ty = Top,

Required conditions to guarantee the
following specifications.

The range of typ/max values depends on

individual differences in the product,

Hem Symbol | TCLK=4MHz | 20MHz <FCLK=00MHz |__gef™ )\ 1 conditions temperature, number of writes, etc.
Min. Typ. Max. Min Typ. Max.

Program time 256 bytes tposs — 09 132 — 04 6 ms
(Neec =100 cycles)  Tgypites ok | — 20 | 176 | — 13 80

32 Kbytes [ — 116 | 704 — 52 320
Program time 256 bytes tpass — 1.1 158 — 05 72
(Npec > 100 cycles) - Tgiputes e | — 3B | 212 | — 16 96

32 Kbytes tpak | — 140 | 848 — 64 384
Erase time 8 Kbytes tEak — 71 216 — 39 120
(Npgc =100 cycles) T35 kptes | team | | 254 | 864 | — | 141 | 480
Erase time 8 Kbytes tEak — 85 260 — 47 144
(Neec> 100 cycles)  Tooypvtes | temx | — | 304 | 1040 | — | 169 | 576
Program/erase cycles*! MNpge: | 1000*2 — — 10002 — — Cycles
Program suspend latency tspp — — 264 — — 120 us
Primary erase suspend latency in tsEsDy — — 216 — — 120
suspend prionty mode
Secondary erase suspend latency in | tsgspp — — 1.7 — — 1.7 ms
suspend prioriy mode The target area of the program/erase count
Erase suspend latency in erase tseep — — 17 — — 1.7 . .
priority mode is for each area of the program unit.
Forced stop command trp — — 32 — — 20 us For example, if the program unitis 4B fora
Data retention*2. *4 tre | 20 _ _ 20 _ — Year |T,=85C 32 KB area, it is possible to achieve more

10 — — 10 — — T, = 1052 writes than described as a whole by

Note 1. Definition of program/erase cycle 7 staggering the areas instead of Writing to

The program/erase cycle is the number of erasing for each block. When the number of program/erase cycles is n, each block
can be erased n times. For instance, when 256-byte program is performed 32 times for different addresses in 8-Kbyte block and
then the block is erased, the program/erase cycle is counted as one. However, the same address cannot be programmed more

than once before the next erase cycle (overwriting is prohibited)
Note 2 Characteristics are degraded as the number of program/erase increases_ This is the minimum value of program/erase cycles to
guarantee all characteristics listed in this table
Note 3. This shows the characteristic when the flash memory writer or self-programming library from Renesas Electronics is in use, and
the number of times programming and erasure proceed does not exceed the specified value

Note 4 These values are based on the results of reliability testing.

the same area continuously.
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DATA FLASH CHARACTERISTICS

Table 45.57 Data Flash Memory Characteristics Required conditions to guarantee the
Conditions: VCC=27t055V,VCC_USB=271t055V, AVCCO =AVCC1=AVCC2=30t1to 55V, foIIOWing SpeCificationS.
VS5 =VS5_USB = AVSS0 = AVSS1=AVSS2=0V,

Temperature range for program/erase: T5 = TQpr

FCLK =4 MHz 20 MHz = FCLK = 60 MHz
Item Symbol - - Unit Test Conditions
Min. Typ. Max. Min. Typ. Max.

Program time 4 bytes tppa — 0.36 38 — . \17 ms
Erase time 64 bytes toEea — 31 18 — 1.7 10 \\
Sk chock e 2 bytes r— — — ” — — o s \ The range of typ/max values depends on

64 bytes tonces _ _ 280 — — 100 - individual differences in the product,

2 Kbytes P — — T 6160 — — T 20 I— temperature, number of writes, etc.
Program/erase cycles*1 Nppgc | 100000 — — 100000 — — Cycles

*2 *2 \

Program suspend latency thspD — — 264 — — 120 \us\
Primary erase suspend latency in tpsesD1 — — 216 — — 120

suspend priority mode

The target area of the program/erase count
Secondary erase suspend latency in | tpsesp? — — 300 — — 300 is for each area of the program unit.

d priority mod . o
suspend priority mode For example, if the program unit is 4B for a

Erase suspend latency in erase foseep | — | — | 300 ) — ) — | 300 32 KB area, it is possible to achieve more
priority mode - ! )
Forced stop command : > N / writes than described as a whole by
- _ _ — — . . e
: staggering the areas instead of writing to the

Data retention*3. *4 toore 20 — — 20 — — /aar T,=85°C same area continuously

10 — — 10 — — / T, <105°C ’
Note 1. Definition of program/erase cycle: /

The program/erase cycle is the number of erasing for each block. When the number of program/erase cycles is n, each block

can be erased n times. For instance, when 4-byte program is performed 512 times for different addresses in 2-Kbyte block and o

then the block is erased, the program/erase cycle is counted as one. However, the same address cannot be programmed more If the speC|f|ed number of prOQramS/erases

than once before the next erase cycle (overwriting is prohibited). is exceeded, the write/erase time will be
Note 2. Characteristics are degraded as the number of program/erase increases. This is the minimum value of program/erase cyclesp/- Ionger and read errors will be more Iiker to

guarantee all characteristics listed in this table.
Note 3. This shows the characteristic when the flash memory writer or self-programming library from Renesas Electronics is in use, and occur.

the number of times programming and erasure proceed does not exceed the specified value.
Note 4. These values are based on the results of reliability testing.
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REVISION HISTORY

Revision Date Page Contents
1.00 2022/11 - 1stversion issued.
P.6 Updated the description regarding hysteresis width.
2.00 2024/07
P.12 ~ 48 Add the contents for “AC characteristics and others”.
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