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S3A6 Datasheet 1. Overview

Table 1.3 System (2 of 2)

Feature Functional description

Memory Protection Unit (MPU) Four Memory Protection Units (MPUs) and a CPU stack pointer monitor function are provided
for memory protection. See section 15, Memory Protection Unit (MPU) in User’s Manual.

Watchdog Timer (WDT) The Watchdog Timer (WDT) is a 14-bit down-counter. It can be used to reset the MCU when

the counter underflows because the system has run out of control and is unable to refresh the
WDT. In addition, a non-maskable interrupt or interrupt can be generated by an underflow. A
refresh-permitted period can be set to refresh the counter and used as the condition to detect
when the system runs out of control. See section 25, Watchdog Timer (WDT) in User’s
Manual.

Independent Watchdog Timer (IWDT) | The Independent Watchdog Timer (IWDT) consists of a 14-bit down-counter that must be
serviced periodically to prevent counter underflow. It can be used to reset the MCU or to
generate a non-maskable interrupt/interrupt for a timer underflow. Because the timer operates
with an independent, dedicated clock source, it is particularly useful in returning the MCU to a
known state as a fail-safe mechanism when the system runs out of control. The IWDT can be
triggered automatically on a reset, underflow, refresh error, or by a refresh of the count value in
the registers. See section 26, Independent Watchdog Timer (IWDT) in User’s Manual.

Table 1.4 Event link

Feature Functional description

Event Link Controller (ELC) The Event Link Controller (ELC) uses the interrupt requests generated by various peripheral
modules as event signals to connect them to different modules, enabling direct interaction
between the modules without CPU intervention. See section 18, Event Link Controller (ELC) in
User’s Manual.

Table 1.5 Direct memory access
Feature Functional description
Data Transfer Controller (DTC) A Data Transfer Controller (DTC) module is provided for transferring data when activated by an
interrupt request. See section 17, Data Transfer Controller (DTC) in User’s Manual.
DMA Controller (DMAC) A 4-channel DMA Controller (DMAC) module is provided for transferring data without the CPU.

When a DMA transfer request is generated, the DMAC transfers data stored at the transfer
source address to the transfer destination address. See section 16, DMA Controller (DMAC) in
User’s Manual.
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Figure 1.5 Pin assignment for 64-pin LQFP (top view)
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Figure 1.9 Pin assignment for 40-pin QFN (top view)
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S3A6 Datasheet 2. Electrical Characteristics

2. Electrical Characteristics
Unless otherwise specified, the electrical characteristics of the MCU are defined under the following conditions:

VCC*1=AVCCO0 = VCC_USB*2=VCC_USB_LDO*2= 1.6 to 5.5V, VREFH = VREFHO0 = 1.6 to AVCC0, VBATT =
1.6 to 3.6V, VSS = AVSS0 = VREFL = VREFLO = VSS_USB =0V, T, = T

Note 1. The typical condition is set to VCC = 3.3V.
Note 2. When USBFS is not used.

Figure 2.1 shows the timing conditions.

For example P100 I O
T°

Von =VCC x 0.7, VoL =VCC x 0.3
Vi =VCC x 0.7,V =VCC x 0.3
Load capacitance C = 30 pF

Figure 2.1 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.

Each function pin used for the same function must select the same drive ability. If the I/O drive ability of each function
pin is mixed, the AC specification of each function is not guaranteed.
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Table 2.6

/0 lop, oL (2 of 2)

Conditions: VCC = AVCCO = VCC_USB =VCC_USB_LCO=16t05.5V

Parameter Symbol Min Typ Max Unit
Permissible output current Ports P212, P213 - lon - - 4.0 mA
(Max value per pin)
IOL - - 4.0 mA
Port P408 Low drive*1 loH - - -4.0 mA
|o|_ - - 4.0 mA
Middle drive for IIC | loy - - -8.0 mA
Fast-mode*4
vcc=27t055V | loL - - 8.0 mA
Middle drive*2 lon - - -20.0 mA
VCC=3.0to 55V
loL - - 20.0 mA
Port P409 Low drive* loH - - -4.0 mA
|o|_ - - 4.0 mA
Middle drive*2 lon - - -8.0 mA
VCC=27t03.0V
loL - - 8.0 mA
Middle drive*2 loH - - -20.0 mA
VCC=3.0to55V
|o|_ - - 20.0 mA
Ports P100 to P115, Low drive*" lon - - -4.0 mA
P201 to P204, P300 to P307,
P500 to P503, P600 to P603, loL - - 4.0 mA
P608 to P610, P808, P809 . N
’ ) *2 - - -
(total 41 pins) Middle drive lon 4.0 mA
|o|_ - - 8.0 mA
Ports P914, P915 - lon - - -4.0 mA
loL - - 4.0 mA
Other output pin*3 Low drive* lon - - -4.0 mA
|o|_ - - 4.0 mA
Middle drive*2 loH - - -8.0 mA
loL - - 8.0 mA
Permissible output current Total of ports PO00 to P008, P010 to P0O15 ZloH (max) | - - -30 mA
(max value total pins)
ZIOL (max) - - 30 mA
Ports P914, P915 ZIOH (max) - - -2.0 mA
ZIOL (min) - - 2.0 mA
Total of all output pin*® ZloH (max) | - - -60 mA
ZIOL (max) - - 60 mA

Caution:

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

Note 1.
Note 2.
Note 3.
Note 4.
Note 5.

This is the value when low driving ability is selected with the Port Drive Capability bit in PmnPFS register.
This is the value when middle driving ability is selected with the Port Drive Capability bit in PmnPFS register.
Except for ports P200, P214, P215, which are input ports.
This is the value when middle driving ability for IIC Fast-mode is selected with the Port Drive Capability bit in PmnPFS register.
For details on the permissible output current used with CTSU, see section 2.11, CTSU Characteristics.

To protect the reliability of the MCU, the output current values should not exceed the values in this table. The
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Note 1. All peripheral operations except any BGO operation are operating normally. This is the average of the actual
measurements of the sample cores during product evaluation.

Note 2. All peripheral operations except any BGO operation are operating at maximum. This is the average of the
actual measurements for the upper limit samples during product evaluation.

Figure 2.17 Voltage dependency in high-speed operating mode (reference data)
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Note 1. All peripheral operations except any BGO operation are operating normally. This is the average of the actual
measurements of the sample cores during product evaluation.

Note 2. All peripheral operations except any BGO operation are operating at maximum. This is the average of the
actual measurements for the upper limit samples during product evaluation.

Figure 2.18 Voltage dependency in middle-speed operating mode (reference data)
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Figure 2.23 Temperature dependency of RTC operation with VCC off (reference data)
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2.2.10 VCC Rise and Fall Gradient and Ripple Frequency

Table 2.15 Rise and fall gradient characteristics
Conditions: VCC = AVCC0=0t0 5.5V

Parameter Symbol | Min Typ | Max | Unit | Test conditions
Power-on VCC Voltage monitor O reset disabled at startup (normal | SrVCC | 0.02 | - 2 ms/V | -
rising gradient startup)

Voltage monitor 0 reset enabled at startup*1 0.02 | - -

SCI/USB boot mode*?2 0.02 |- 2

Note 1.  When OFS1.LVDAS = 0.
Note 2. At boot mode, the reset from voltage monitor 0 is disabled regardless of the value of OFS1.LVDAS bit.

Table 2.16 Rising and falling gradient and ripple frequency characteristics

Conditions: VCC = AVCCO =VCC_USB=16t055V

The ripple voltage must meet the allowable ripple frequency f,cc) within the range between the VCC upper limit (5.5 V) and lower limit
(1.6 V).

When VCC change exceeds VCC +10%, the allowable voltage change rising/falling gradient dt/dVCC must be met.

Parameter Symbol | Min Typ Max Unit Test conditions
Allowable ripple frequency fr vee) - - 10 kHz Figure 2.24
Vr (vee) <SVCC x0.2
- - 1 MHz Figure 2.24
Vi (vecy < VCC x 0.08
- - 10 MHz Figure 2.24
Vr (vee) <VCC x 0.06
Allowable voltage change rising and | dt/dVCC | 1.0 - - ms/V When VCC change exceeds VCC +10%
falling gradient

» <« 1/ fr(vcc)

VCC m Vivee)

Figure 2.24 Ripple waveform
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234 Wakeup Time
Table 2.24 Timing of recovery from low power modes (1)
Test
Parameter Symbol | Min | Typ | Max | Unit | conditions
Recovery time High-speed Crystal System clock source is | tsgymc | - 2 3 ms | Figure 2.34
from Software mode resonator main clock oscillator
Standby mode™! connected to (20 MHz)"2
ma|1r1| CtIOCk System clock source is | tsgypc | - 2 3 ms
oscflator PLL (48 MHz) with main
clock oscillator™2
External clock System clock source is | tsgyex | - 14 25 us
input to main main clock oscillator
clock oscillator | (20 MHz)"3
System clock source is | tsgype | - 53 76 us
PLL (48 MHz) with main
clock oscillator™3
System clock source is HOCO™ tseyHo | - 43 | 52 us
(HOCO clock is 32 MHz)
System clock source is HOCO™* tseyno | - 44 | 52 us
(HOCO clock is 48 MHz)
System clock source is HOCO™ tseyno | - 82 | 110 |ps
(HOCO clock is 64 MHz)
System clock source is MOCO tseymo | - 16 25 ys

Note 1. The division ratio of ICK, FCK, and PCKXx is the minimum division ratio within the allowable frequency range. The recovery time
is determined by the system clock source.
Note 2. The Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to 05h.
Note 3. The Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to 00h.
Note 4. The HOCO Clock Wait Control Register (HOCOWTCR) is set to 05h.
Note 5. The HOCO Clock Wait Control Register (HOCOWTCR) is set to 06h.
Table 2.25 Timing of recovery from low power modes (2)
Test
Parameter Symbol | Min | Typ | Max | Unit | conditions
Recovery time Middle-speed | Crystal System clock source is | tsgymc | - 2 3 ms | Figure 2.34
from Software mode resonator main clock oscillator
Standby mode*1 connected to (12 MHz)*2
ma|1r1| CtIOCK System clock source is | tsgypc | - 2 3 ms
osciflator PLL (24 MHz) with main
clock oscillator*2
External clock | System clock sourceis | tsgyex | - 29 |10 us
input to main main clock oscillator
clock oscillator | (12 MHz)*3
System clock source is | tsgype | - 49 76 us
PLL (24 MHz) with main
clock oscillator*3
System clock source is HOCO (24 MHz) tseyHo | - 38 50 us
System clock source is MOCO tseymo | - 35 |55 ys

Note 1.

Note 2.
Note 3.

The division ratio of ICK, FCK, and PCKXx is the minimum division ratio within the allowable frequency range. The recovery time
is determined by the system clock source.

The Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to 05h.
The Main Clock Oscillator Wait Control Register (MOSCWTCR) is set to 00h.
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2.3.6 I/O Ports, POEG, GPT, AGT, KINT, and ADC14 Trigger Timing
Table 2.31 1/0 Ports, POEG, GPT, AGT, KINT, and ADC14 trigger timing
Test
Parameter Symbol | Min Max Unit conditions
1/0 ports Input data pulse width tPrRwW 1.5 - treyc Figure 2.38
Input/output data cycle (P002, P0O03, P004, PO07) trocyc 10 - us

POEG POEG input trigger pulse width tpoew | 3 - tpeyc Figure 2.39

GPT Input capture pulse width Single edge teticw | 1.5 - tPDeyc Figure 2.40
Dual edge 2.5 -

AGT AGTIO, AGTEE input cycle 27V<VCC<55V | tacyc*! | 250 - ns Figure 2.41
24V<sVCC<27V 500 - ns
1.8V<sVCC<24V 1000 - ns
1.6VsVCC<18V 2000 - ns

AGTIO, AGTEE input high level 27V<VCC<55V | tackwh, | 100 - ns

width, low-level width 24V<VCC <27V tackwL 200 _ ns
1.8V<sVCC<24V 400 - ns
1.6VsVCC<18V 800 - ns

AGTIO, AGTO, AGTOA, AGTOB | 27V <VCC<55V | tacyco | 62.5 - ns Figure 2.41

output cycle 24V<VCC<27V 125 |- ns
1.8V<sVCC<24V 250 - ns
16V<sVCC<18V 500 - ns

ADC14 14-bit A/D converter trigger input pulse width trrRew 1.5 - tpeye Figure 2.42

KINT KRn (n = 00 to 07) pulse width tkr 250 - ns Figure 2.43

Note 1. Constraints on AGTIO input: tpeye X 2 < tacyc
Note: tpeyc: PCLKB cycle, tppeye: PCLKD cycle
Port >¥ %

D terw g

Figure 2.38 1/0 ports input timing
POEG input trigger >%t jF<
1< >
troew
Figure 2.39 POEG input trigger timing
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Input capture
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Figure 2.40 GPT input capture timing
< tacve
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(input) \
N
< tacve >
AGTIO, AGTO,
AGTOA, AGTOB
(output) -
Figure 2.41 AGT 1/O timing
ADTRGO —+
I‘ tTRGW i
Figure 2.42 ADC14 trigger input timing
KROO to KRO7 *
-+
" tkr i
Figure 2.43 Key interrupt input timing
2.3.7 CAC Timing
Table 2.32 CAC timing
Test
Parameter Symbol | Min Typ | Max | Unit | conditions
CAC CACREF input pulse width tPchc*1 < tcac*z tCACREF 4.5 x tcac + 3 x tPchc*1 - - ns -
tecyc” > teac™ 5 X toac + 6.5 X tpgye™ | - - ns

R01DS0308EU0110 Rev.1.10
Jun 25, 2018
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Figure 2.45

Table 2.34 SCI timing (2) (1 of 2)

SCI input/output timing in clock synchronous mode

Parameter Symbol Min Max Unit Test conditions
Simple | SCK clock cycle output (master) tspeyc 4 65,536 tpeyc Figure 2.46
SPl I"SCK clock cycle input (slave) 6 65536
SCK clock high pulse width tspckwH 0.4 0.6 tspeyc
SCK clock low pulse width tspckwiL 0.4 0.6 tspeyc
SCK clock rise and fall time 1.8 Vorabove | tgpcr, - 20 ns
1.6 V or above | 'SPCKf - 30
Data input setup Master 2.7V orabove | tgy 45 - ns Figure 2.47 to
L 2.4V or above 55 - Figure 2.50
1.8 V or above 80 -
1.6 V or above 110 -
Slave 2.7V or above 40 -
1.6 V or above 45 -
Data input hold time | Master ty 33.3 - ns
Slave 40 -
SS input setup time tLEAD 1 - tspeyc
SS input hold time tLaG 1 - tspeyc
Data output delay Master | 1.8 Vorabove | top - 40 ns
1.6 V or above - 50
Slave 2.4V or above - 65
1.8 V or above - 100
1.6 V or above - 125
Data output hold Master | 2.7 Vorabove | toy -10 - ns
time 2.4V or above -20 -
1.8 V or above -30 -
1.6 V or above -40 -
Slave -10 -
Data rise and fall Master 1.8 Vorabove | tp, tpy - 20 ns
L 1.6 V or above - 30
Slave 1.8 V or above - 20
1.6 V or above - 30
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Figure 2.57 SPI timing for slave when CPHA =0
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Observation
DP point
DP Y
- 1
% 50 pF
DM
50 pF
Figure 2.66 Test circuit for Full-Speed (FS) connection
Observation
DP point
DP Y
L
L 200 pF to
% 600 pF 36V
1.5 KQ
DM
l 200 pF to /

; 600 pF  Observation
point

Figure 2.67 Test circuit for Low-Speed (LS) connection

242 USB External Supply

Table 2.41 USB regulator

Parameter Min Typ Max Unit Test conditions
VCC_USB supply current | VCC_USB_LDO =3.8V | - - 50 mA -
VCC_USB_LDO =45V | - - 100 mA -
VCC_USB supply voltage 3.0 - 3.6 \Y -
R01DS0308EU0110 Rev.1.10 -IENESAS Page 86 of 130
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C1: A capacitor connected between CAPH and CAPL
C2: A capacitor connected between VL1 and GND
C3: A capacitor connected between VL2 and GND
C4: A capacitor connected between VL4 and GND
C1=C2=C3=C4=0.47 yF £30%.

Note 2.

This is the time required to wait from when the reference voltage is specified using the VLCD register (or when the internal

voltage boosting method is selected (by setting the MDSET[1:0] bits in the LCDMO register to 01b) if the default value reference
voltage is used) until voltage boosting starts (VLCON = 1).

Note 3.

[1/4 Bias Method]
Table 2.65

Conditions: VCC=1.8Vto 5.5V

Internal voltage boosting method LCD characteristics

This is the wait time from when voltage boosting is started (VLCON = 1) until display is enabled (LCDON = 1).

Parameter Symbol | Conditions Min Typ Max Unit .tl:-s::iitions
LCD output voltage Vi1 C1to C5*1 =0.47 uF VLCD =04h | 0.90 1.0 1.08 \ -
variation range VLCD = 05h | 0.95 105 113 |V -
VLCD =06h | 1.00 1.10 1.18 \Y -
VLCD =07h | 1.05 1.15 1.23 \Y -
VLCD =08h | 1.10 1.20 1.28 \Y -
VLCD=0%h | 1.15 1.25 1.33 \ -
VLCD =0Ah | 1.20 1.30 1.38 \ -
VLCD=0Bh | 1.25 1.35 1.43 \ -
VLCD =0Ch | 1.30 1.40 1.48 \Y -
Doubler output voltage | V|, C1to C5*1=0.47 pF 2V 4-0.08 | 2V|4 2V 4 \Y -
Tripler output voltage Vis C1to C5*1 =0.47 pF 3V 4-0.12 | 3V 4 3V 4 \Y -
Quadruply output Vg4 C1to C5*1=0.47 pF 4V 1-0.16 | 4V|4 4V 4 \Y -
voltage
Reference voltage tvL1s 5 - - ms Figure 2.81
setup time*2
LCD output voltage tvLwT C1to C5*1 =0.47 uF 500 - - ms
variation range*3

Note 1.

C1: A capacitor connected between CAPH and CAPL
C2: A capacitor connected between V| 4 and GND

C3: A capacitor connected between V|, and GND
C4: A capacitor connected between V| 3 and GND
C5: A capacitor connected between V| 4 and GND

C1=C2=C3=C4=C5=0.47 pyF £ 30%
This is the time required to wait from when the reference voltage is specified by using the VLCD register (or when the internal

Note 2.

This is a capacitor that is connected between voltage pins used to drive the LCD.

voltage boosting method is selected (by setting the MDSET1 and MDSETO bits in the LCDMO register to 01b) if the default

value reference voltage is used) until voltage boosting starts (VLCON = 1).
This is the wait time from when voltage boosting is started (VLCON = 1) until display is enabled (LCDON = 1).
V| 4 must be 5.5V or lower.

Note 3.
Note 4.
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S3A6 Datasheet

Appendix 1. Package Dimensions

JEITA Package Code RENESAS Code Previous Code MASS (Typ) [9]
P-LFQFP48-7x7-0.50 PLQP0048KB-B — 0.2
Ho Unit: mm
*1 D
36 25
7 ]
37 I 1 24
[t - I
[t - I
[t - I
[t - I
[t - I u
I -] ~ T
 —— 1
 —— 1
it - I
it - I
48 I o,
TTTRARTeE A
1 12 NOTE 4
Index area NOTE)
NOTE 3 1. DIMENSIONS “*1” AND “2" DO NOT INCLUDE MOLD FLASH.
F 2. DIMENSION “*3" DOES NOT INCLUDE TRIM OFFSET.
3. PIN 1 VISUAL INDEX FEATURE MAY VARY, BUT MUST BE
LOCATED WITHIN THE HATCHED AREA.
/ ’ / \\ 4. CHAMFERS AT CORNERS ARE OPTIONAL, SIZE MAY VARY.
S
Reference | Dimensions in millimeters
b Symbol | Min | Nom | Max
D 6.9 7.0 71
s " E |69 70| 71
@@l A2 — 14 —
Hp 8.8 9.0 | 9.2
He 8.8 9.0 | 9.2
( \ A — — 1.7
0
< <& ! \ﬁ . At | 005 — | 015
1 (AR by | 0.17 | 020 | 027
_ :17 c 009 | — | 020
< 0 0° | 35° | 8
LP
L e | — | 05| —
X — — | 0.08
Detail F
y | — | — |o008
Lp 045 | 06 | 0.75
L1 — 1.0 —
Figure 1.5 48-pin LQFP
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S3A6 Datasheet Appendix 1. Package Dimensions

JEITA Package code RENESAS code Previous code MASS(TYP.)[g]
P-HWQFN48-7x7-0.50 | PWQNOO48KB-A | pagher oo obas 0.13
D
36 25
37 24 DETAIL OF (A) PART
- 2 A
1 o
48 13 —A1 —C2
1 12
INDEX AREA

Referance| Dimension in Millimeters
Symbol Min Nom Max
D D 6.95 7.00 7.05
2
E 6.95 7.00 7.05
—Lp EXPOSED DIE PAD A — | = 0.80
1 12 A 0.00 I J—
UUUUUUUUUUU 7. !
48P (= b 0.18 0.25 0.30
D e
= c — 0.50 —
2 = ) 0.40 .
= )= Lp 0.30 0.50
D [ — — 0.05
=) + = E2 X
-) (= y — — 0.05
D (e . .
Ze = a Zp 0.75
g E Z — 0.75 —
“C'nnnnnnnannnn 1* 2 | 015 | 020 | 025
36 25 Do — 5.50 —
Zp E E, — 550 | —
bl x @ s|AB|
© 2013 Renesas Electronics Corporation. All rights reserved.
Figure 1.6 48-pin QFN
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Notice

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 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.

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 ible for i iting safety 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 in i i laws and r i 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 i laws and r i 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.

. Itis 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.
11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.
(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

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