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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of 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.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

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 of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may 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.

Renesas Electronics has used reasonable care in preparing the information included inthis document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errorsin or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics/product dependson theproduct’ s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics productibefare using it in a particular
application. You may not use any Renesas Electronics product forany application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not usé anyRenesas Electronies product for any application for
which it is not intended without the prior written consent of RehesasiEl ectronies?”Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from theluse of any Renesas Electronics product for an
application categorized as “ Specific” or for which the product is'not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade offeach Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data booKs, ete:

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances; maghine tools; personal electronic equipment; and industrial robots.

“High Quality”: Transportation equipment (automobiles; trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety ‘eguipment; and medica equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems fordife,support (e.g. artificiablife support devices or systems), surgical implantations, or healthcare
intervention, (e.g. excision,etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use theRenesasiEl ectronics praducts described in this document within the range specified by Renesas Electronics,
especially with respeehto the' maxi muin rating; operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of ‘Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and mal function prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software aloneis very difficult, please evaluate the safety of the final products or system
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. Please use Renesas Electronics products in compliance with al applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be 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, or if you have any other inquiries.

(Note 1) “RenesasElectronics’ asused in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




LENESAS
M62023L/P/FP

System Reset IC with Switch for 3V Memory Back-up

REJ03D0528-0200
Rev.2.00
Jun 15, 2007

General Description

The M62023L/P/FP is a system reset |C that controls the memory backup function of an SRAM and an embedded RAM
of amicrocontroller.

The 1C outputs reset signal's (RES/RES) to a microcontroller at power-down and power failure. It also shifts the power
supply to RAMs from main to backup, outputs asignal (CS) that invokes standby mode, and alters RAMs to backup
circuit mode.

Features

e Built-in switch for selection between main power supply and backup power supply to RAMs
e Small difference between input and output voltages (Ioyt = 80mA, Vy=3V): 0.15V typ.

e Detection voltage (power supply monitor voltage): 2.57V typ.

e Chip select signal output (CS)

e Two channels of reset outputs (RES/RES)

e Power on reset circuit.

Application

Power supply control systems for memory of microcontroller systems in electronic equipment such as OA equipment,
industrial equipment, and home-use electronic appliances and SRAM boards with built-in backup function that require
switching between external power supply and battery.

Block Diagram

SW
VIN CS) O/ O f1 Vourt

D1

R1

Com '
X o 2) VBAT
Reset Circuit

[N

I

<
O

RES é Delay Circuit @ Ct

- m
GND
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M62023L/P/FP

Pin Arrangement

M62023L

(Top view)
Outline: PRSS0008AA-A (8P5) [L]

M62023P
M62023FP
Vour [1] O [ 8]Cs
Vear [ 2| | 7 ]RES
vin[3] | 6 |GND
Ct[ 4 | | 5 |RES

(Top view)
Outline: PRDPO008AA-A (8P4) [P]

PRSPO0008DE-C [FP] (recommend)
PRSPO008DA-A (8P2S-A) [FP] (not recommend for new design)

Pin Description

Pin No. | Symbol Name Function

1 Vour | Power supply output Vin and Vear are controlled by means of an internal switch and output

through Vour.
The pin is capable of outputting up to 100mA. Use it as Vpp of CMOS
RAM and the like.
2 VBaT Backup power supply | Backup power supply is connected to this pin.
input If a lithium battery is used, insert a resistor in series for safety purposes.

3 VIN Power supply input +3V input pin. Connect to a logic power supply.

4 Ci Delay capacitor A delay capacitor is connected to this pin. By connecting a capacitor, it is

connection pin possible to delay each output.

5 RES Positive reset output Connect to the positive reset input of a microcontroller. The pin is
capable of flowing 1mA sink current.

6 GND | Ground Reference for all signals.

7 RES | Negative reset output | Connect to the negative reset input of a microcontroller. The pin is
capable of flowing 1mA sink current.

8 CS | Chip select output Connect to the Chip Select of RAM. The CS output is at low level in
normal state thereby letting RAM be active. Under failure or backup
condition, the CS output is set to high level, then RAM enters standby
state disabling read/write function. The pin is capable of flowing a 1mA
sink current.

REJO3D0528-0200 Rev.2.00 Jun 15, 2007
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M62023L/P/FP

Absolute Maximum Ratings

(Ta= 25°C, unless otherwise noted.)

Item Symbol Ratings Unit Conditions
Input voltage Vin 7 \Y%
Output current lout 100 mA
Power dissipation Pd 800 (L) / 625 (P) / 440 (FP) mw
Thermal derating Ko 8(L)/6.25 (P)/ 4.4 (FP) mwW/°C Ta > 25°C
Operating temperature Topr —-20to +75 °C
Storage temperature Tstg —40 to +125 °C

Electrical Characteristics

(Ta= 25°C, unless otherwise noted.)

Item Sysbol Min Typ Max Unit Test Conditions

Detection voltage Vs 2.44 2.57 2.70 vV Vin (At change from H—L)
Hysteresis voltage AVs 50 100 200 mV  |AVs = Vshy — Vs
Circuit current lec — 15 3.0 mA  |lout =0mA |ViN=2V

— 6.5 10 Vin =3V
Difference between input and Vorop — 0.1 0.2 y Vin = 3V loutr = 50mA
output voltage — 0.15 0.3 lour = 80MA
Ct output voltage (high level) Vor(ey 2.0 2.4 N Vo |[Vin=3vH
Ct output voltage (low level) Voucy — 0.02 0.1 Vo [Vin=2v+
RES output voltage (high level) VOH(RES) 15 2.0 — VvV |[Vn=2v+
RES output voltage (low level) — 0.02 L Vin =3V

VoL(rES) \4 _ e

- 0.04 0.2 Vin =3V, Isink = ImA
RES output voltage (high level) VOoH(RES) 2.5 3.0 — Vo |[Vn=3v#
RES output voltage (low level) Vouss — 0.02 — v [Um=2v «1

— 0.04 0.2 Vin = 2V, Isink = 1mA
CS output voltage (high level) Vones 1.3 1.6 — v Vin = 2V * i

2.40 2.47 — Vin = 0V, Vgar =3V *

CS output voltage (low level) Voucs o 0.07 — v [Um=3v «1

— 0.08 0.3 Vin = 3V, Isink = 1mA
Backup Di leak current I — — +0.5 uA Vgar = 3V Vin =3V

— — +0.5 Vin = 0V
\I?;i::;g Di forward direction Ve o 054 06 Vv I = 10pA
Delay time tpd 10 27 55 ms |[Vin=0V—>3V, Ct=4.7puF
Response time td — 5.0 25.0 ps  |Vin=3V-2Vv
RES limit voltage of operation VopL ®ES) — 0.65 — v o

Notes: 1. Regarding conditions to measure Von and Vo, voltage values are generated by internal resistance only and
no external resistor is used.
2. These values are produced inserting an external resistor, Rgs = 1MQ, between the CS pin and GND.
3. With no external resistor (10kQ internal resistance only).

REJ03D0528-0200 Rev.2.00 Jun 15, 2007 RENESAS
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M62023L/P/FP

Application Example

+3.0V M62023
(Main Power Supply) VIN SWO/ J\VOUT
o 3) e O, *e
+ ' D1 +
CiN¥! R1 Com : vear Battery Cout"! VDD
/- 3V
Reset Circuit, \2) VVY +_1
VDD

Y

R2 cs
3)
.y 71'7 1.24V )
CMOS

or REC
ES
CPU 7) Delay Circuit @)Ct , RAM

RES GND [ 7, Ct B

Note: 1. Capacitance to be connected: CIN: 10uF; CouT: 4.7uF; Ct: 4.7uF

REJ03D0528-0200 Rev.2.00 Jun 15, 2007 RENESAS
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M62023L/P/FP

Configuration

<Power supply detector>

Theinternal reference voltage Vref is compared by means of a comparator with resistor divided voltage VR (resistor-
divided voltage produced by R1 and R2 from VIN).

If theinput voltage is3V, VR is set to 1.24V or higher, so the comparator output is at low level and the Ct output (Q1
collector output) is set to high level. If the input voltage dropsto below 2.57V in an abnormal condition, VR becomes
below 1.24V, so the comparator output goes from low to high level and the Ct output, from high to low. The input
voltage at this point iscalled VSL. Next, when the input voltage, restored from abnormal state, has arise, the
comparator output goes from high to low level and the Ct output, from low to high.

The comparator used for detection has 100mV hysteresis (AV's), so that malfunctioning is prevented in case that the
input voltage slowly drops or VR nearly equals Vref.

—

> 30

8

g 20 F AVs
5

=3

3 1.0 V/sLy 4 VsH
8}

0 | | 1 I
24 25 26 27 28 29
Input voltage VIN (V)

<Delay Circuit>

Connecting an external capacitor to the Ct pin lets RES, RES, CS, and VOUT be delayed due to RC transient
phenomenon (electric charge).

Delay timeis determined as follows.
[VOH(Ct)-VoL(Ct)]
[VOH(Ct)-INV1(VTH)]
= Ctx22kx0.2389

Delay time (tpd) = CtxR3xIn

= 5.26x10°xCt

Note: Ctis an external capacitance.

Taking into consideration the time taken by the oscillator of microcomputer to be stable, connect a 4.7uF capacitor to
the Ct pin.

(Asthe response time of detection can be slowed due to internal structure depending on the rising rate of power supply,
avoid connecting atoo large capacitance.)

INV1 (Vth)

VoL (Ct)

Delayed output waveforms of Ct

REJ03D0528-0200 Rev.2.00 Jun 15, 2007 RENESAS
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M62023L/P/FP

<Schmitt trigger circuit>

Since waveforms show a gentle rise due to the RC delay circuit, INV1, INV2, and R6 constitute a Schmitt trigger circuit
to produce hysteresis so as to prevent each output from chattering.

Internal Circuit

Ct VIN RES RES
Q4 Vout
| R6 R7 g{ks \
47KQ 10kQ
| W R1 R3S ¢ R4 | RE —An— D1
25.6kQ2 22kQ 00 | 10kO R10 VBAT
| Com ’o o> ’o o> Q2 80002 1%?(1) ‘
Q1 INV1 INV2 [INV3 INV4
| ¢ >o—>—{>—103 ®cs
| R2 Vref INV5 INV6 INV7 ‘
24kQ l‘l .24V >‘ .> Q5
‘ INVs  INvg R9 s R10
5kQ & 22kQ (6) GND
| \
. - __ . - - - e M M (a4 oo &  _ _
REJ03D0528-0200 Rev.2.00 Jun 15, 2007 RENESAS
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M62023L/P/FP

Timing Chart
VIN
ov
Vourt
CS LY oy ¥§
VOL(CS)
3V
VIN(VSL)
RES
VOL(RES)
VOH(RES)
VIN(VSL)
RES
VOL(RES)

V1=VIN-VDROP

V2=VIN-VEB(SW Tr.)
V3=VBAT-VF

Input voltage
In normal operation In failure Restoration from failure In backup state
(instantaneous drop) (instantaneous drop)
Output | |nput voltage: 3V Input voltage: 3V—>2V Input voltage: 2V—3V Input voltage: OV
pin Each output varies if the input If the input voltage goes higher Backup voltage: 3V
voltage drops to Vs or under than Vg by 100mV, each output
varies after delay produced by
the delay circuit.
Vour | With SW Tr. setto ON, a SW Tr. is turned OFF. A voltage SW Tr. is turned ON after delay | Vear-Ve
voltage (Vin-Voror) is output. | (Vin-Ves) is output by the diode and a voltage (Vin-Vorop) iS
between E and B of SW Tr. output.
RES The output level is As the state shifts from a logic low | A logic high is maintained, and
VoL (res) With a logic low. to logic high, the output level then shifts to a logic low.
becomes approximately equal to
the input voltage.
RES | The output level is Vouges) As the state shifts from a logic A logic low is maintained, and
with a logic high. high to logic low, the output level then shifts to a logic high.
becomes Vo, res)
CS The output level is Vo, (cs) As the state shifts from a logic low | A logic high is maintained, and The output is a logic
with a logic low. to logic high, the output level then shifts to a logic low. high and the output
becomes the voltage Vin-Ves. level is Vgar-VE

REJO3D0528-0200 Rev.2.00 Jun 15, 2007
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M62023L/P/FP

Typical Characteristics

Thermal Derating (Maximum Rating)

1000 ‘
% M6202§L
= 800
[l
c M62023P
£ 600 _‘\‘
% M62023FP
2 400 N
©
5 NN
= \ W
T 200 \\\:\
N\
N
0
0 25 50 75 100 125
Ambient temperature Ta (°C)
Detection Voltage vs . Hysteresis Voltage vs .
Ambient Temperature Ambient Temperature
2.64 140 —
< 2.63 < 130 LTj =25%
= £
g 2.62 & 120
) >
> 2.61 <110
- [0
S 260 100 .
c o //
2 259 > 90
o 2.58 o 80
a X}
2,57 2 70
T
2.56 60
20 0 20 40 60 80 100 20 0 20 40 60 80 100
Ambient temperature Ta (°C) Ambient temperature Ta (°C)
Circuit Current vs. Circuit Current vs.
10 Ambient Temperature 40 Ambient Temperature
I 1 ° |
o ViN=3V VIN = 2V
< z 3.5
= 7 = 25
C c
o o
£ 6 £ 20
(6] [&]
= 5 £ 15
e S
5 4 o 10
3 0.5
2
-20 0 20 40 60 80 100 -20 0 20 40 60 80 100
Ambient temperature Ta (°C) Ambient temperature Ta (°C)
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M62023L/P/FP

Output Current vs.
Difference Between Input and Output Voltages

)4

/

/

/

100 ‘
E VIN = 3V
— 80
2
2
§ 60
5
(&)
3 40
5
o /
20 /
0
0 50

100

150

200

Difference between input
and output voltages VDROP (mV)

250

Difference between input and

output voltages VDROP (MmV)

Difference Between Input and Output Voltages vs.
Ambient Temperature

400 —
VIN = 3V
350
300
250 [louT=100mA
—
200 fioyr=gomA] """
150 | =——t— —
louT=50mA —
100
50
0

20 0 20 40 60 80 100
Ambient temperature Ta (°C)

T Backup Di Forward Direction Voltage vs.
= Backup Di Forward Direction Current vs.Voltage g Ambint Temperature
L 160 v 0.8
= >
S 140 S 07
= ©
120 S 06 NS
S c SNNF=100uA
5 100 S 0.5 I 10‘A
5 80 £ o4 \*‘ |
§ 60 T 03 IF=1pA—
oS 40 § 0.2
8 20 2 01
Q. Q.
= >
€ 0 S
3 0 0.1 0203040506 0.7 0.8 A 20 0 20 40 60 80 100
Backup Di forward direction voltage VF (V) Ambient temperature Ta (°C)
RES "L" Output Voltage vs . RES "L" Output Voltage vs.
. Ambient Temperature . Ambient Temperature
Z T S 80 —
= 1 | VN=3V £ | ViN=2V
2 lsink =1mA 2 0 lsik=1mA
S 60 € 60
o
= 50 > 50
()
3 o)
S 40 — £ 40
Q ©
< 30 Z 30
> >
=3 a
3 20 *g‘ 20
= 10 210
0 0
e 20 0 20 40 60 80 100 o -20 0 20 40 60 80 100
Ambient temperature Ta (°C) Ambient temperature Ta (°C)
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M62023L/P/FP

CS "L" Output Voltage vs.
Ambint Temperature
160 B —

140 | VIN=3V
Isink =1mA

120
100

80
60

N

40

20

CS "L" output voltage VoL (CS) (mV)

20 0 20 40 60 80 100
Ambint temperature Ta (°C)

Delay Time vs. External Capacitance

CS "H" output voltage VOH (©8) (MV)

4.0
3.8
3.6
3.4
3.2
3.0
2.8
2.6
24

CS "H" Output Voltage vs.
Ambient Temperature

| 1
7VIN=2V
RCS=1MQ

Lt

20 0 20 40 60 80 100
Ambient temperature Ta (°C)

1000 Co‘nn‘e‘c‘te‘dlto 'I"he Ct Pin 40 Delay Time vs. Ambient Temperature

7
51-VIN=0V =+ 3V ) | [
NS 5 35 | _vin=0v = 3V

B 2 o Ct=4.7pA

£ / g 30

= 100 # R 4 T~

g 7 /’ £ 25

) 5 )

E 3 £ 20 ™

5 &

3 10 / o 19

(m] 7 (&)
5 /) 10
3
2 5
10_123571 235740 2357100 20 0 20 40 60 80 100

External capacitance connected Ambient temperature Ta (°C)
to the Ct pin Ct (uF)
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M62023L/P/FP

Package Dimensions

JEITA Package Code | RENESAS Code |  Previous Code | MASS[Typ] |
P-SIP8-6.4x19-2.54 | PRSSO0008AA-A | 8P5 | 073 |
19.0 =02 2.8 =02
/'\
g
]
S
::l, =
254 0.5 01 0.85 97 1.2 501
1257 0.27 5
LT TIITT TIIT TIIT TIIT TIIT TIITT T
JEITA Package Code | RENESAS Code |  Previous Code | MASS[Typ.] |
P-DIP8-6.3x8.84-2.564 | PRDPO00BAA-A | 8P4 | 059 |
8 5
1 4
NOTE)
1. DIMENSIONS "*1" AND "2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "*3" DOES NOT
2 o INCLUDE TRIM OFFSET.
o Dimension in Millimeters
< ‘ ‘ = Symbol [“Min | Nom | Max
e |7.32|7.62|7.92
5 A—y! N D | 87 89 91
. ‘ ‘ < E |6.15] 6.3 |6.45
SEATING PLANE Al —|—145
‘ } | SRR A1 1051 —
3 by A | — 133
by 3 b, bp | 04 05] 06
. b, | 09 10] 13
b3 14 15| 18
c 1022|0.27]|0.34
e [ oo | —1]15
e 229254279
L [30] —
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M62023L/P/FP

JEITA Package Code

| RENESAS Code | Previous Code

[ MASS[Typl] |

P-SOP8-4.4x4.85-1.27

| PRSPO00SBDE-C |

0.1g

Index mark

He

Terminal cross section
( Ni/Pd/Au plating )

1. Dll\/?ENSIONS"1éNN<‘)g\BDAIEIIIE) *ZH

'INCLUDE TRIM OFFSET

Reference| Dimension in Millimeters

Symbol [ "Min [ Nom [ Max

Index mark

by

Ay Ay

Detail F

%[ Ex @ D |14.65|4.85|5.05
. E |42 ] 44 ] 46
= A | — |185| —
R A1]0.00| 0.1 0.20
/ \ A|—]—1203
7 - ’ -N gp 0.34| 04 |0.46
1 1 T — 1 — | —
K_ \e c [0.15]0.20 | 0.25
E LY ol —1=1=
= 0 0° | — 8
Detail F He| 57 [ 62 [ 65
€ [1.12]1.27|1.42
x | — ] —1]012
y | — [ —10.10
Z | — | — 1075
L [0.25]0.45]0.65
Ly | — 090 ] —
JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ.] |
P-SOP8-4.4x5-1.27 | PRSP0008DA-A | 8P2S-A | 0079 |
8 5
NOTE)
1. DIMENSIONS ™1" AND "2"

DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "3" DOES NOT
INCLUDE TRIM OFFSET.

Dimension in Millimeters

Symeol [ "Min [ Nom | Max

D | 48| 50 ] 5.2

E [ 42| 44| 46

A | — | 15| —

A1 |0.05] — | —

Al—[—119

by | 0.35] 04 | 05

c |0.13/0.15] 0.2

6 | 0° | —]10°

He | 59| 6.2 | 65

e 1121127142
y |—|— 101
L |]02]04] 06

REJO3D0528-0200 Rev.2.00 Jun 15, 2007

Page 12 of 12

RENESAS




RenesasTech nology COI’p. Sales Strategic Planning Div.  Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Notes:

1. This document is provided for reference purposes only so that Renesas customers may select the appropriate Renesas products for their use. Renesas neither makes
warranties or representations with respect to the accuracy or completeness of the information contained in this document nor grants any license to any intellectual property
rights or any other rights of Renesas or any third party with respect to the information in this document.

2. Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising out of the use of any information in this document, including,
but not limited to, product data, diagrams, charts, programs, algorithms, and application circuit examples.

3. You should not use the products or the technology described in this document for the purpose of military applications such as the development of weapons of mass
destruction or for the purpose of any other military use. When exporting the products or technology described herein, you should follow the applicable export control laws
and regulations, and procedures required by such laws and regulations.

4. All information included in this document such as product data, diagrams, charts, programs, algorithms, and application circuit examples, is current as of the date this
document is issued. Such information, however, is subject to change without any prior notice. Before purchasing or using any Renesas products listed in this document,
please confirm the latest product information with a Renesas sales office. Also, please pay regular and careful attention to additional and different information to be
disclosed by Renesas such as that disclosed through our website. (http://www.renesas.com )

5. Renesas has used reasonable care in compiling the information included in this document, but Renesas assumes no liability whatsoever for any damages incurred as a
result of errors or omissions in the information included in this document.

6. When using or otherwise relying on the information in this document, you should evaluate the information in light of the total system before deciding about the applicability
of such information to the intended application. Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any particular
application and specifically disclaims any liability arising out of the application and use of the information in this document or Renesas products.

7. With the exception of products specified by Renesas as suitable for automobile applications, Renesas products are not designed, manufactured or tested for applications
or otherwise in systems the failure or malfunction of which may cause a direct threat to human life or create a risk of human injury or which require especially high quality
and reliability such as safety systems, or equipment or systems for transportation and traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or
undersea communication transmission. If you are considering the use of our products for such purposes, please contact a Renesas sales office beforehand. Renesas shall
have no liability for damages arising out of the uses set forth above.

8. Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

3) healthcare intervention (e.g., excision, administration of medication, etc.)

4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who elect to use Renesas products in any of the foregoing
applications shall indemnify and hold harmless Renesas Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.

9. You should use the products described herein within the range specified by Renesas, especially with respect to the maximum rating, operating supply voltage range,
movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or damages
arising out of the use of Renesas products beyond such specified ranges.

10. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific characteristics such as the occurrence of failure at a certain
rate and malfunctions under certain use conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and injury or damage
caused by fire in the event of the failure of a Renesas product, 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 applicable measures. Among others, since the evaluation of microcomputer software
alone is very difficult, please evaluate the safety of the final products or system manufactured by you.

11. In case Renesas products listed in this document are detached from the products to which the Renesas products are attached or affixed, the risk of accident such as
swallowing by infants and small children is very high. You should implement safety measures so that Renesas products may not be easily detached from your products.
Renesas shall have no liability for damages arising out of such detachment.

12. This document may not be reproduced or duplicated, in any form, in_whole or in part, without prior written approval from Renesas.

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

any other inquiries.
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