To our customers,

Old Company Name in Catalogs and Other Documents

On April 1%, 2010, NEC Electronics Corporation merged with Renesas Technology
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April 1%, 2010
Renesas Electronics Corporation

Issued by: Renesas Electronics Corporation (http://www.renesas.com)
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Notice

1.  Allinformation induded in this document is arrent s of the dete this document is issud. Sud information, however, is
subject to change without any prior notice. Before purchasing or usng any Renesas Electronics produds listed herein, please
confirm thelatest produd information with a Renesas Electronics sales office Also, please pay regular and areful atention to
additiond and different information © be disclosed by Renesas Eledronics such as tha disclosed through our webste.

2.  Renesa Electronics does not assume any liability for infringement of paents, @pyrights, or oher intellectud property rights
of third paties by or arising from the use of Renesas Electronics produds or technical information described in this doaument.
No license, express implied orotherwise, is granted heeby unde any paents copyrights or other intellectud propety rights
of Renesas Electronics or others.

3. You shoud notdter, modify, copy, or othewise misappropiate any Renesas Electronics produd, whether in wholeorin part.

4.  Descriptionsof circuits, oftware and aher related information in this document are provided only to illugtrate theopeation of
semicondudor products and gpplicatiion examples. You ae fully responsble for theincorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsbility for any losses incurred by
you orthird parties arising from the use of these circuits, software, orinformation.

5.  When exporting the produds or technology described in thisdoawment, you shoud comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. You shoud not use Renesas
Electronics produds orthetechndogy desaibed in this doaument for any purposerdating to military applications oruseby
the military, induding but not limited to thedevelopment of wegponsof massdestruction. Renesas Electronics products and
technology may not beused for or incorporated into any produds or systens whose manufadure, use, or sale is prohibited
unde any gpplicable dorrestic or foreign laws or regulations

6.  Renesas Electronics has used reasonéble care in preparing theinformation included in this document, butRenesas Electronics
does nd warrart that such informaton is error free. Reresas Bectronics assmes ro liability whatsoeverfor ary damages
incurred by you resulting from errors inor omissions fom theinformation included heein.

7. Reresas Electroics poducts areclassfied accading to the following three quality grades: “Stadard”, “Hig h Quality”, and
“Specific”. The recommerded applications for eachReresas Electrnics poduct depends on the product’s quality grade, as
indicated bdow. You must chedk the quality grade of each Renesas Electronics product before usirg it in aparticular
application. You may not u® any Renesas Electronics produd for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may notuseany Renesas Electronics product for any application for
which it is rot intended without the prior written consent of Renesas Electronics. Renesas Electronics shdl not bein any way
liable for any damages or losses incurred by you orthird parties arising from the use of any Renesas Electronics product for an
application categorized as “ Specific” or for which theproduct is not intended where you have failed to dotain theprior written
consent of Renesas Electronics. The qudity grade of each Renesas Electronics produdt is “Standad” unless oherwise
expressy specifiedin a Remsas Bectronics dita shees a databooks, efc.

“Standad”: Computes; office equipment; communications equipment; test and measurement equipment; audio and visua
equipmert; home electronic apliances;machne adls; persoral electonic equipment; ard indwstria robots.

“High Qudity”: Transportdion equipment (autonobiles, trains, slips, €c.); traffic control systams; anti-disaster systems; anti-
crime systernrs; safety equipment; and medical equipment na spedficdly designed for life suppot.

“Specific”: Aircraft; aergpace egipment; submersble regatrs;nuclear reaatr control systems; medical equipmert or
systens for life suppot (e.g. atificial lif e suppot devices or systemg, surgical implantations or hedlthcare
intervertion (eg. exciion, etc.), and ary other gpplicaions or purposes hat pose a drectthreatto humanlife.

8.  You shoud use the Renesas Electronics products described in this doaument within the range spedfied by Renesas Electronics,
especialy with resped to the maximum rating, opeating supply voltage range, movement power voltage range, hest radiation
charaderistics, ingtallation and other produd charaderistics. Renesas Electronics shall have no liability for malfundionsor
damages arising out ofthe use of Renesas Electronics produds beyond such spedfied ranges.

9.  Althoudh Renesas Electronics endeavorsto improve thequality and rdiability of its products, semiconductor produds have
specfific characteristics sich as he accurence d failure ata ceréin rate and malfunctions under cerin use corditions. Further,
Reresas Eectonics poducts arenot subjectto radaton resstance design. Please b sure © implemen sakty measues b
guard them against thepossilility of physical injury, and injury or damage causel by fire in theevent of thefailure of a
Renesas Electronics produd, such as safety design for hardware and sftware includingbut not limited to redundancy, fire
control and malfundion prevention, gpropriate tregment for aging degradation or any othe appropiate measures. Becaise
the evaluaion of microcompute software doneis very difficult, pleese evaluate the safety of thefinal produds or system
manufadured by you.

10. Please cotacta Remsas Eectonics sabs dficefor details as b envionmertal matters sich as he ervironmenta
compatibility of each Renesas Electronics product. Please useRenesas Electronics produds in compliance with al applicable
laws and regulations tha regulate theinclusian or useof controled substaces, including without limitation, theEU RoHS
Directive. Renesas Electronics assunes no lidility for damages or losse ocurring as aresult of your nahcompliance with
applicable laws and regulations.

11. This doament may not bereproduced or duplicated, in any form, in wholeorin part, without prior written consent of Renesas
Electonics.

12. Please contact a Renesas Electronics sdles officeif you have any questions regarding theinformation contaned in this
doaument or Renesas Electronics produds, or if you have any othe inquiries.

(Note 1) “Renesas Eectonics” as @edin this document mears Reresas Eedronics Caporation ard akoincludes its majority-
owned subgdiaries.

(Note2) “Renesas Electronics produd(s)” means any product developed or manufadured by or for Renesas Eledronics.
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LENESAS

HD74LV123A

Dual Retriggerable Monostable Multivibrators

REJO03D0314-0600Z
(Previous ADE-205-258D (2))

Rev.6.00
Jun. 02, 2004

Description

TheHD74LV123A feauresoutput pulse-duration control by three nethods. In the first method, the A inputislow and

the Binput goeshigh. In the secand method, the Binputis high ard the A input goes low. In the third method, the A
input is low, tre B input is high, andthe clear{CLR) input goeshigh.

The basic pulse duation is pogrammed by seleting external resistance ad cgacitancevalues.

The exterral timing capacitar must ke connected letweenCex andRext/Cext (positive) ard anexterral resisor
connected betweeRext/Cext ad Vcc

To obtain variable puseduratiors, conrect an eternal vaiable resistancbetweenRext/Cex ard Vcc.

Oncetriggerea, the bast pulse duraiion can be extended by retriggering the gatedow-level-active (A) or high-levet
acive (B) input Pulse duration can bereduced by taking CLR low.

Features

Vce = 2.0 V 105.5 Voperation

AllinputsV iy (Max.) =5.5V (@Vcc=0Vto55V)

All outputs Vo (Max.) =55V (@Vcc=0V)

Output current 26 mMA (@Vcc=3.0V 1036 V), £12 mA (@Vcc = 4.5V t0 5.5V)
Ordering Information

Part Name Package Type Package Code Package

Abbreviation

Taping Abbre viation
(Quantity )

HD74LV123AFPEL SOP-16 pin(JEITA) FP—16DAV FP EL (2,000 pcs/reel)
HD74LV123ARPEL SOP-16 pin(JEDEC)  FP-16DNV RP EL (2,500 pcs/reel)
HD74LV123ATELL TSSOP-16 pin TTP-16DAV T ELL (2,000 pcs/reel)

Note: Please consult the sales office for the above package availability.

Rev.6.00 Jun. 02, 2004 page 1 of 15
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Function Table
Inputs Outp uts
CLR A B Q Q
L X X L H
H H X L H
H X L L H
H L 1 n v
H ! H il v
1 L H il v
Note: H: High level
L: Low level
X: Immaterial
1: Low to high transition
L High to low transition
;. High level pulse
T: Low level pulse
Pin Arrangement
1A [1] 16 Vee
1B [ 2] 115] 1Rext / Cext
1CIR | 3] 14] 1cext
1q [4] 13]1Q
2q [5] 1220
2Cext | 6] 11] 2CIR
2Rext / Cext E E‘ 2B
GND| 8] (9] 2A
(Top view)
Rev.6.00 Jun. 02, 2004 page 2 of 15
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HD74LV123A

Absolute Maximum Ratings

Item Symbol Ratings Unit Condit ions

Supply voltage range Vee -05t07.0 Y

Input voltage range** Vi -0.5t07.0 v

Output voltage range*™ 2 Vo —0.5t0 Ve + 0.5 \Y Output: H or L
-0.5t07.0 Vcc: OFF

Input clamp current lik -20 mA V<0

Output clamp current lok +50 mA Vo <0orVo>Vcc

Continuous output current lo +25 mA Vo =010 Vcc

Continuous current through Icc or lenp +50 mA

Ve or GND

Maximum power dissipation at Pt 785 mwW SOP

Ta = 25°C (in still air)* * 500 TSSOP

Storage temperature Tstg —65 to 150 °C

Notes: The absolute maximum ratings are values, which must not individually be exceeded, and furthermore, no two of
which may be realized at the same time.
1. The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are
observed.
2. This value is limited to 5.5 V maximum.
3. The maximum package power dissipation was calculated using a junction temperature of 150°C.

Recommended Operating Conditions

Item Symbol  Min Typ Max Unit  Conditions
Supply voltage range Vce 2.0 — 55 \%
Input voltage range \ 0 — 55 \Y
Output voltage range Vo 0 — Vce \%
Output current lon — — -50 HA Vee=2.0V
— — -2 mA Vee=23t02.7V
— — -6 Vec=3.0t03.6V
— — -12 Vec=45t055V
loL — — 50 WA  Vec=20V
— — 2 mA  Vcec=231t02.7V
— — 6 Vec=3.0t03.6 V
— — 12 Vec=4.5t05.5V
Input transition rise or fall rate At /Av 0 — 200 ns/V.- Vec=23t02.7V
0 — 100 Vec=3.0t03.6 V
0 — 20 Vec=451055V
External timing resistance Rext 5 — — kQ Vee=2.0V
1 — — Vee22.3V
External timing capacitance Cext — Unlimited — F
Power-up ramp rate At /AVee 1 — — ms/
\Y,
Operating free-air temperature Ta -40 — 85 °C

Note: Unused or floating inputs must be held high or low.

Rev.6.00 Jun. 02, 2004 page 3 of 15
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HD74LV123A

Logic Diagram

Rext/
Cext Cext

O
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Ql

CLR

5
=
B}
40

Ol
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HD74LV123A

DC Electrical Characteristics

Ta=-40to 85°C
Item Symbol Vee (V)* Min Typ Max Unit  Test Conditi ons
Input voltage ViH 2.0 1.5 — — \%
23t02.7 Vee x0.7 — —
3.0t03.6 Vee x0.7 — —
45t05.5 Vee x0.7 — —

Vi 2.0 — — 0.5

23t027 — — Vee x 0.3

3.0t0 3.6 — — Vee x 0.3

45t05.5 — — Vee x 0.3
Output voltage Von Min to Max Vcc-0.1 — — \% lon = =50 pA

2.3 2.0 — — lon =—2 mA

3.0 2.48 — — lon =—6 mA

45 3.8 — — lon ==12 mA

VoL Min to Max — — 0.1 lo. =50 pA

23 — — 0.4 loL =2 mA

3.0 — — 0.44 loL =6 MA

4.5 — — 0.55 loL =12 mA
Input current Iin 0to5.5 — — +1 LA Vin=5.5V or GND
Input current Iin 5.5 — — +2.5 A Vin = Ve or GND
Rext / Cext
Quiescent supply lcc 55 — — 20 HA Vin =Vccor GND, Io =0
current
Active state supply  Alcc 2.3 — — 220 HA Vin = Vee or GND
current 3.0 — — 280 Rext/Cext = 0.5 Vcc
(per circuit) 45 _ _ 650

5.5 — — 975
Output leakage lore 0 — — 5 HA ViorVo=0Vto55V
current
Input capacitance Cin 3.3 — 40 — pF V| = Vcc or GND

Note: For conditions shown as Min or Max, use the appropriate values under recommended operating conditions.

Rev.6.00 Jun. 02, 2004 page 5 of 15
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HD74LV123A

Switching Characteristics
Vee=2.5+0.2V

Ta =25C Ta =-40 to 85°C Test FROM TO
Item Symbol Min Typ Max Min Max Unit  Conditions (Input)  (Output)
Propagation teLH — 135 314 1.0 37.0 ns CL=15pF AorB QorQ
delay time tPHL — 16.0 36.0 1.0 42.0 CL =50 pF
— 11.0 25.0 1.0 29.5 CL=15pF CLR QorQ
— 13.0 328 1.0 345 CL=50pF
— 140 334 1.0 39.0 C.=15pF CLR QorQ
— 16.0 38.0 1.0 44.0 CL=50pF (Trigger)
Output pulse two — 170 260 — 320 ns CL =50 pF, Cext = 28 pF, Rext = 2 kQ
width 90 100 110 90 110 us  CpL=50pF,
Cext = 0.01 pF, Rext = 10 kQ
0.9 1.0 1.1 0.9 1.1 ms CL =50 pF,
Cext = 0.1 pF, Rext = 10 kQ
Atwg — +1 — — — % CL=50pF
Pulse width tw 60 — — 65 — ns A BorCLR
Retrigger time ter — 40 — @ — — ns A orB
(Rext = 1 kQ, Cext = 100 pF)
— 15 — — — us A orB

(Rext = 1 kQ, Cext =0.01 pF)

VCC =3.3x 0.3V

Ta=25C Ta =-40to 85°C Test FROM TO
Item Symbol Min Typ Max Min Max Unit  Conditions (Input)  (Output)
Propagation teLH — 9.7 206 1.0 24.0 ns C_=15pF AorB QorQ
delay time tprL — 115 241 1.0 27.5 CL=50pF
— 80 158 1.0 18.5 C_.=15pF CLR QorQ
— 95 193 1.0 22.0 CL =50 pF
— 99 224 10 26.0 CL=15pF CLR QorQ
— 115 259 1.0 29.5 CL=50pF (Trigger)
Output pulse two — 150 240 — 300 ns CL =50 pF, Cext = 28 pF, Rext = 2 kQ
width 90 100 110 90 110 us  CpL=50pF,
Cext = 0.01 pF, Rext =10 kQ
0.9 1.0 1.1 0.9 1.1 ms C. =50 pF,
Cext = 0.1 pF, Rext = 10 kQ
Atwo — +1 — — — % C_ =50 pF
Pulse width tw 50 — — 50 — ns A BorCLR
Retrigger time ter — 30 — — — ns AorB
(Rext =1 kQ, Cext = 100 pF)
— 1.2 —  — — us A orB

(Rext =1 kQ, Cext = 0.01 uF)

Rev.6.00 Jun. 02, 2004 page 6 of 15
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HD74LV123A

Switching Characteristics (cont)
Vee=5.0£0.5V

Ta=25C Ta=-40to 85°C Test FROM TO
Item Symbol Min Typ Max Min Max Unit  Conditions (Input)  (Output)
Propagation tpLH — 73 120 1.0 14.0 ns C.=15pF AorB  QorQ
delay time tPHL — 8.5 140 1.0 16.0 CL =50 pF
— 59 94 10 11.0 CL=15pF CLR QorQ
— 7.5 114 1.0 13.0 C_ =50 pF
— 73 129 10 15.0 CL=15pF CLR QorQ
— 8.7 149 1.0 17.0 C_L =50 pF (Trigger)
Output pulse two — 140 200 — 240 ns CL =50 pF, Cext = 28 pF, Rext = 2 kQ
width 90 100 110 90 110 pus  CL=50pF,
Cext = 0.01 pF, Rext =10 kQ
0.9 1.0 1.1 0.9 1.1 ms C. = 50 pF,
Cext = 0.1 pF, Rext = 10 kQ
Mtwo - # = — — %  CL=50pF
Pulse width tw 50 — — 50 — ns A BorCLR
Retrigger time ter — 20 — — — ns A orB
(Rext =1 kQ, Cext = 100 pF)
— 0.95 — — — us A orB

(Rext =1 kQ, Cext = 0.01 pF)

Operating Characteristics

C. =50 pF
Ta =25C

Item Symbol Vee (V) Min Typ Max Unit Test Conditi ons
Power dissipation capacitance  Cpp 3.3 — 74.0 — pF f=10 MHz

5.0 — 86.0 —
Test Circuit

Vee
Cext  Rext Cext = 28 pF or 100 pF or 0.01 WF or 0.1 pF

-y Rext =1 kQ or 2 kQ or 10 kQ

V
cc Cext Rext/ Vcc
? 7N Cext

A Q Output
Refer
CL =15 pF or 50 pF

to
Input O——Func-
tion

Table

7J7'\/

>

@

Ql

Output

@)
=
my)

CL =15 pF or 50 pF

Gj; J’_

Note : CL includes the probe and jig capacitance.

Rev.6.00 Jun. 02, 2004 page 7 of 15
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HD74LV123A

Timing diagram

>|

trr

vs)

L

|

O
£
By

Rext/
Cext

tw tw - Tyt

Caution in use

In order to prevent any malfunctions due to noise, connect a high frequency
performance capacitor between Vcc and GND, and keep the wiring between the
External components and Cext, Rext/Cext pins as short as possible.

Large values of Cext may cause problems when powering down the HD74LV123A

because of the amount of energy stored in the capacitor. When a system containing

this device is powered down, the capacitor may discharge from Vcc through the protection
diodes at pin 7 or pin 15.

Current through the input protection diodes must be limited to 20 mA; therefore, the turn-off
time of the Vcc power supply must not be faster than t = Vcc « Cext/(20 mA). For example,

if Vec =5V and Cext = 22 pF, the Vcc supply must turn off no faster than t = (5 V) « (22 pF)/
20 mA =5.5 ms. This is usually not a problem because power supplies are heavily filtered
and cannot discharge at this rate.

When a more rapid decrease of Vcc to zero volts occurs, the HD74LV123A may sustain damage.
To avoid this possibility, use an external calmping diode.

The input pins for unused circuit should be used under conditions to fix the outputs to avoid
malfunction cased by noises. Also, it's recommended that Rext / Cext terminals are open and
external parts are not connected to.

Rev.6.00 Jun. 02, 2004 page 8 of 15
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HD74LV123A

* Waveform -1

90% \
A 50%
Input A \(10%
tr
90%
Input B /50% 0
10% 7/
el i tr
90% 90% 90%
Input CLR / 50% 50% 50%
— 10% , 10% 10%
tpLH (trigger) tpHL
Output Q /SO%V \ 500 V/
/ cc \ o Vee
tpHL (trigger) tpLH
OUtpUt 6 \\50% VCC //50% VCC

GND

Von

VoL

VoH

Rev.6.00 Jun. 02, 2004 page 9 of 15
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HD74LV123A

» Waveform - 2
tr tf tr

B 90%  90% /0% Vee
Input A / 50% 50% / 50%
10% 10% 10% GND
_ tw (H) N tw (L)
tf tr L tf
—_— —_—
90% N\ 90%  90% N ce
Input B 50% \ / 50% 50% \
\10%  10%  10% GND
tw (L) N tw (H)
Von
Output Q 50% Ve 50% Ve
VoL
tw (out)
VoH
Output Q 50% Ve 50% Vee
VoL

* Waveform - 3

Vee
Input A
10% GND
tr
0% Vee
Input B  50%
10% GND
VoH
Output Q 50% Ve 50% Ve
VoL
tw (out) + Ty
VoH
Output Q 50% Vee 50% Vce
VoL

Notes: 1. Input waveform: PRR <1 MHz, Zo =50 Q, t,<3ns, tf<3 ns
2. The output are measured one at a time with one transition per measurement.
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HD74LV123A

Application Data

Vec=25V
10000.0  p——r—r—rrrrr——t—r—rrrr ——rrrr ——rr .
__1000.0 & 5 3
] 3
2 ]
> ]
E ]
100.0 ¥ y ]
< E
] ]
2 i
3
2 100 E .
o 3 E
E. : Rext ]
= L ]
0 ( —o— 1kQ
10 E A —B— 10kQ [
E —o— 100kQ| 1
P —X%— 1 MQ h
102 10° 10* 10° 10° 10
Timing capacitance  Cext (pF)
Vec=3.3V
10000.0  p—T—rrrrr——rrrr ———rr ——rr =
1000.0 E £ 4 3
« E E
= L ]
> C ]
Z ¥ 1
100.0 F % 4 3
= F 3
5 i ]
2 [ ]
3 A c
2 100 E .
o 3 E
2 Rext
3 g —6— 1kQ
10 E —B— 10kQ [
F —O6— 100kQ| ]
3 —¥— 1 MQ 1
q X 1
102 10° 104 10° 10° 10
Timing capacitance  Cext (pF)
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HD74LV123A

Veec=5.0V
10000.0 p—r—rrrrr——rr —— —— z
10000 [ g Y .
(2] E 3
= 3 ]
> [ ]
E A i
100.0 F % 4 3
= F 3
5 - ]
= i i
o <
2 100 3 3 .
o 3 E
E. Rext
3 g —6— 1kQ
10 E —8— 10kQ [
F —6— 100kQ| 3
F —— 1 MQ k
102 10° 104 10° 10° 10’
Timing capacitance  Cext (pF)
Rext =2 kQ
: * * :
I Cext ]
i —e— 1000 pF 1
X 10000 pF | |
= 100000 pF | 1
_-g 1000000 pF|
() o
0 ]
>
2 ]
= i
a .
E *\«j
S [ = = =
g 10 [ % 3
o L -
()
g A i
o 09 | ]
2.0 2.5 3.0 35 4.0 4.5 5.0 55 6.0
Supply voltage V¢ (V)
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HD74LV123A

Coefficient of output pulse width K

1.4

Rext = 10 kQ

13

—o— 1000 pF

—<— 100000 pF
—— 1000000 pF

—8— 10000 pF |

0.8

25

3.0 3.5 4.0 4.5

Supply voltage V¢ (V)

5.0 55 6.0
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HD74LV123A

Package Dimensions

10.06
10.5 Max

161100000009
O
D

()
1 UOOoooot g

5.5

As of January, 2003

Unit: mm

*

*Ni/Pd/Au plating

8 7.807833
o
0.80 Max H 1.15
*H‘i o . f—
N
I £ I ] Y
o 3 \;o -8
S 0.70 £ 0.20
+
o
—
*0.40 £ 0.06 (=}
Package Code FP-16DAV
JEDEC —
*Ni/Pd/Au plating JEITA Conforms
Mass (reference value) 0.24g
As of January, 2003
Unit: mm
9.9
10.3 Max
einnnnoonn ®
°l g
Po p
10000000T 8
x
o)
@—L ag g S 6.10:8:%8
%510 S
- 0.635 Max 3! o S 1.08
[ ——— — ] o ) —
A ¥ T S ﬁt(f _g
*0.40 + 0.06 0.60* 8588

Package Code FP-16DNV
JEDEC Conforms
JEITA Conforms
Mass (reference value) 0.15¢g

Rev.6.00 Jun. 02, 2004 page 14 of 15

RENESAS

Downloaded fronDatasheet.su




HD74LV123A

As of January, 2003

Unit: mm
..5.00 |
5.30 Max
1.0
\
6.40 +0.20 ——
= P \
« o - - 0.50+0.10
g S =S
o +
o + 5
- 5 o
e
Package Code TTP-16DAV
JEDEC —
*Ni/Pd/Au plating JEITA —
Mass (reference value) 0.05¢g
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RenesaSTeChnOIOQY Corp. Sales Strategic Planning Div. Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Keep safety first in your circuit designs!

1. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble
may occur with them. Trouble with semiconductors may lead to personal injury, fire or property damage.
Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary
circuits, (ii) use of nonflammable material or (iii) prevention against any malfunction or mishap.

Notes regarding these materials

1. These materials are intended as a reference to assist our customers in the selection of the Renesas Technology Corp. product best suited to the customer's

application; they do not convey any license under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or a third party.

2. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-party's rights, originating in the use of any product data,
diagrams, charts, programs, algorithms, or circuit application examples contained in these materials.

. All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on products at the time of
publication of these materials, and are subject to change by Renesas Technology Corp. without notice due to product improvements or other reasons. It is
therefore recommended that customers contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor for the latest product
information before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.

Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by various means, including the Renesas Technology Corp. Semiconductor
home page (http://www.renesas.com).

. When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms, please be sure to
evaluate all information as a total system before making a final decision on the applicability of the information and products. Renesas Technology Corp. assumes
no responsibility for any damage, liability or other loss resulting from the information contained herein.

. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which human life

is potentially at stake. Please contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when considering the use of a

product contained herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater

use.

The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in whole or in part these materials.

If these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese government and

cannot be imported into a country other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of destination is prohibited.

. Please contact Renesas Technology Corp. for further details on these materials or the products contained therein.
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Renesas Technology Europe Limited.
Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, United Kingdom
Tel: <44> (1628) 585 100, Fax: <44> (1628) 585 900

Renesas Technology Europe GmbH
Dornacher Str. 3, D-85622 Feldkirchen, Germany
Tel: <49> (89) 380 70 0, Fax: <49> (89) 929 30 11

Renesas Technology Hong Kong Ltd.
7/F., North Tower, World Finance Centre, Harbour City, Canton Road, Hong Kong
Tel: <852> 2265-6688, Fax: <852> 2375-6836

Renesas Technology Taiwan Co., Ltd.
FL 10, #99, Fu-Hsing N. Rd., Taipei, Taiwan
Tel: <886> (2) 2715-2888, Fax: <886> (2) 2713-2999

Renesas Technology (Shanghai) Co., Ltd.
26/F., Ruijin Building, No.205 Maoming Road (S), Shanghai 200020, China
Tel: <86> (21) 6472-1001, Fax: <86> (21) 6415-2952

Renesas Technology Singapore Pte. Ltd.
1, Harbour Front Avenue, #06-10, Keppel Bay Tower, Singapore 098632
Tel: <65> 6213-0200, Fax: <65> 6278-8001
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