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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.

You should not alter, 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. You 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 in this 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 errors in 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 depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use 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 of each Renesas Electronics product is “Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances; machine 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 equipment; and medical equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life 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.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,

especially with respect to the maximum 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 malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is 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 all 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) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

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




DATA SHEET

MOS INTEGRATED CIRCUIT

1PD5555

CMOS TIMER CIRCUIT

TYPICAL CHARACTERISTICS

The uPD5555 is a CMOS version of the uPC617/1555 timer IC. Being a CMOS circuit, the uPD5556 eircuit requires
only alittle current, and outperforms the bipolar version in characleristics such as operating voltage, reset pinfunction,
input current, and oscillation frequency. Moreover, its circuit configuration is highly immune to chattering, so it is best
suited for applications such as a one-shot multivibrator and pulse generator.

Recommended oparating voltage : 3 to 16 V

PIN CONFIGURATION

» Cirguit current : 115 uA (Voo = 5 V) GND | 1 ~
« Output saturation voltage 1014 V (lsmx = 3.2 mA)
Trigger | 2
FEATURES
» Pin-compatible with the 556 type timer Output E
« Requires only a small power supply bypass capacitance bacause
of only a litite switching noise occurring Reset | 4

E Voo

3 Discharge

E Threshold

E Control

0.047 uF for Voo < 10 V

0.1 pF for Voo 2 10 V

No interference occurs evean if two or more units of this model are
connectad 10 the same power supply line.

Setting the raset pin to a low level stops oscillation, thus clamping the output to a low level.

Can drive both CMOS and TTL circuits.
Sufficiant provision to prevant electrostatic breakdown

ORDERING INFORMATION

Part number Package

HPD5555C | 8-pin plastic DIP (300 mil}

HPD5555G | 8-pin plastic SOP (225 mil}

EQUIVALENT CIRCUIT

E{%ﬁj:; | % é é |_< O Voo
PR L

o ﬁa % E"E@ J:P OGND

Reset Discharge

Document No. G10651EJ4V0DS00 (41h edition)
(Previous No. 1C-1994)

Date Published November 1995 P

Printed in Japan

© NEC Comporation 1989



NEC uPD5555
ABSOLUTE MAXIMUM RATINGS (Ambient temperature Ta = 25°C)
Parameter Symbol Rated value Unit
Supply voltage Voo 0310 +18 v
Input voltage Vin 03<Vius Voo +03 v
(trigger, thrashold, reset, control)
Output voltage Vo -03<Vo<Voo +0.3 \
{output and discharge)Note 4
Qutput current lo 100Note 1 mA
Operating temperature range Ta —20to +70 °C
Storage temperature range Ty -55to +125 °C
Power dissipation | (C package) Pr 350Note 2 mw
{G package} 440Nots 3

Notes 1. Be sure to use the product within the Power dissipation.
2. The lisled total loss applies when the ambiant temperature is below 55°C. If the ambient temperature

is 55°C or higher, the tolal loss should be derated at -5 mW/°C,

3. The listed total loss applies when the ambient temperature is below 25°C. |f the ambient temperature

is 25°C or higher, the total loss should be derated at -4.4 mW/°C.

4. This is an external valtage that can be applied to the output pin without detariorating the quality of the
product or causing damage to the product.

Be sure to use the product within the rated value under any conditions including power-an/-off transitions.

The output voltage that can be obtained during normal operation is within the cutput saturation voltage

range.

RECOMMENDED OPERATING CONDITIONS (Ta = 25°C)

Parameter Symbol Conditions MIN. MAX. Unit
Supply voltage Voo 3 16 v
Oscillation frequency f Voo =31t015V 0.1 500 k Hz
Output pulse width tw (oum) Voo =3to 15V 2u 10 Sec
Input voltage (trigger, threshold) Vi 0 Voo v
Input voltageNete 3 (control) Vi 2.0 Voo — 1 Y
Reset voltage {high level) Vieser H Voo =3to 15V 20 Voo A
Reset voltage (low level) ViesetL Voo=3to 15V 0 0.6 v
Qutput sink current lo simk 0 32 mA
QOutput source current lo source 0 1 mA
Operating temperature range Ta -20 +70 °C

Note 5. This parameter defines the voltage that can be applied when a PWM mode application circuit is

configured by applying an external voltage to the control pin. Usually, a capacitance of 0.01 uF is
connected as shown in the application circuit.



NEC LPD5555

ELECTRICAL CHARACTERISTICS (Ta = 25°C, Voo = +3 to +15 V, unless otherwise specified)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Supply current loo Voo=5V o 115 250 HA
Voo =15V 0 150 350
Threshold voltage Vn 2/3Voo v
Threshold current in Voo=15V 50 pA
Voo=5V 10
Voo =3V 1
Trigger voltage Ve 1/3Veoe v
Trigger current le Voo =15V 50 pA
Voo=5V 10
Voo =3V 1
Resel voltage (Voltage used Viess Voo =15V 0.6 1.1 2.0 v
to set the output to a low level) Voo =3 V 06 11 20
Reset current lresat Vraeser = GND, Voo = 15 V 100 pA
Vreser = GND, Voo =5 V 20
Vrgser = GND, Voo =3 V 2
Qutput saturation voltage {iow) VoL Voo = 15 V, lsmx = 3.2 mA 0 0.06 0.4 v
Voo =5 V, Isink = 3.2 mA o 0.14 0.4
Output saturation voltage (high) VoH Voo = 15 V, Isource = 1 mA 14.25 14,85 15.00 v
Voo =5 V, Isource = 1 mA 4.0 4.7 50
Qutput Rise time trise Ri=10MQ, C.=7pF, Voo=5V 40 ns
Qutput Fall time tran R.=10MQ, C.=7pF, Voo=5V 40 ns
Maximum oscillation frequency fuax Astable vibration 500 kHz
Propagation delay toa Monostable multivibration 350 ns
Minimum trigger voltage =
0.1 - Voo
Minimum trigger pulse width tw itr) Voo=5V 160 ns
Minimum trigger voltage =
0.1 - Voo
Minimum reset pulse width T tresey Voo =5V 0.8 us
Reset voltage =06 V
Control voltage Veont 2/3Voo Vv
Timing error Ri, Rz = 1 Kk to 100 k& 2 %
Initial accuracy C=01uF
Temperature drift Vep =St 15V 50 ppm/°C
Supply voltage drift 1 %lV




NEC 1PD5555
Notes 1. To preventoutput switching pass-through current from causing noise ontha Voo
power supply line, connect a bypass capaciter (having the capacitance g—.l_c
listed below) to tha Veo pin (pin 8). 1 :"r
Capacitance: C 2 0.047 uF for Voo < 10 V r
C201uFforVoo> 10V
2. It a reset signal for this IC is supplied from an external digital device VFD
operating on a supply voltage other than the one to which this IC is _D:J-’Mk‘l4?
connected, Connect a resistor of 4,7 k{2 or higher in series to the reset T
pin.



NEC 1PD5555
TYPICAL CHARACTERISTIC CURVES (Ta = 25°C, TYP.}
Iop-Voo charactaristic lo sink-Vou characteristic
500 100 4 I
z Voo 15V
— g 0 5
i 400 20
8 S 1 3V
€ 300 E 5 r/
§ Ta.— 20°C 3 s i
3 =1 259C £ 1
] [t w oy
o l—{70°C 5 05 2
100 B //
8 g-f 7
o2 4 6 ® 10 12 14 16 18 20 0.010.020050.102 05 1 2 5 10
Supply voltage Voo (V) Output saturation voltage Vo (V)
lo sounce-AV characteristic lois sink-Vois Low characteristic
EE~ 100 %‘ 100 l
= by Voo 15 VA
w 50 Voo 15 Vi1 - 50 * ’S_IV
¥ 20 P @ 20 V.
3 v 8 T3V
2 10 As v = 10 A
2 7 g d
g s / // s s 4 “
=]
E / - e ° . /
3 2 A v x 2 74
g 1 // : 1 V'
QD
5 02 LAL 5 0.2
8 - 7 A, .
5 0.1 e 5 01
O 0010020050102 05 1 2 5 10 2 0010020050102 05 1 2 5 10
Voo-output potential ditference AV (V) Discharge in saturation voltage Vos ow (V)
VoL-Ta characteristic AV-Ta characteristic
S 400 = |
E E 400 [
>6' lsink =3.2 mA % Voo 5 V
e 300 8 ~l al
= c 300
8 g ]
8 2 wll
8 Voo=5V & 200
£ g 100 "] Vop=15 V
B Voo=15V F-
3 o ' 3
-20 0 50 8O L5 0
2 -20 © 50 80

Ambient temperature Ta (°C) Ambient temperature Ta (°C)
mbient tempera a(°



NEC uPD5555

Vois ow-Ta characteristic

5
E 5
& 400
3 .. 4
2 £
Q
& 300 e
B L 3
c 5
= 200 Voo=5V E
£ 100 Voo = 15V 5 1 V4
@ VDD =5V
g 0 ﬁ/'// VDD - 3 V
8 9 o 50 80 0.1 1 10 100 1000
(=
Ambient temperature Ta (°C) Astable multivibrator frequency f (kHz)
tea-Vir characteristic tw on-Vr characteristic (monostable multivibrator)
triggW - Voo=5V
1500 ! o Moo=5Y 1500 oo
2 P e 3
*-j— output, fSO%\ g_
g £
€ 1000 3 1000
2 2
2 2
=] (=1
o / 5 1
500 e 500
5 /
£
E mp———
0 0
0 0.1 0.2 03 0.4 0 0.1 0.2 0.3 0.4
Minimum trigger voltage Ve (xVon)} Minimum trigger voltage Ve x Voo (V)
tea-Ta characteristic tw an-TA characteristic
z
400 T 400
—-"—-—‘—-__ 5
@ /"'— £
£ ,_--/ T
& z
& kS
7] b=}
‘é 200 o 200
Q
g £
£ g
E
0 = 9
-20 0 50 80 -20 0 50 80
Ambient temperature Ta (°C) Ambient tamperature Ta (°C)



NEC 1PD5555
APPLICATION CIRCUITS
(1) Manostable muttivibrator
Fig. a Monostable Multivibrator Example Fig. b Monostable Response Wavaform
t=0.1 ms/DIV
Voo=3tw0 15V
e, . .
_L 0.1 4F Trigger input voltage: 5 V/DIV Voo =5V
; :EHI
4 8
TRIGGER ” 7}— Output voltage: 5 V/DIV
DS555 ¢ J =, L H
S ”
OUTPUT 5 e oL
1 Capagitor (C1) voltage: 2 V/DIV
Control voltage A
I 0.01 4F //
When the uPD5555 is conligured as shown in (R1 =81k, Cr =001 4F, Ri=1 k)

Fig. a, it funcltions as a monostable multivibrator.
Applying a voltage one-third as high as Voo or lass Fig. ¢ Interrelationships among Output
(trigger pulse*) to pin 2 (trigger pin) drives the output 1o Pulse Width. R:. and Ci

a high level. Under this condition, capacitor C1 starts
charging through resistor R1, When C1 is charged up LQ'
to two-thirds as high as Voo, pin 6 (threshold pin) is R
turned on and inverted 1o a low level. At this point, Ci ) \9‘9‘9
starts discharging through pin 7. When a trigger pulse
is applied to pin 2 again, the same operation is re-
peated. Fig. b shows this operation. A capacitor

<
=
&

o

[+

=
=

o
g
=

connected to pin 5 functions as a nosa filter for the

Capacitance C1 (F)

=
8
o
-

control voltage. M pin 4 {reset pin) is connected to 2 V ] / / /
]

J

circuit operation can be stopped by switching it from 2 / { {
V or higher to a GND level. : 1g 10p 100u 1m 10m 100m 1 10

or higher (for exampls, by being connected to Voo), the 10p

S S
e

Qutput pulse width £ {s)
The outpul pulse width (delay) is determined

theoretically by (see Fig. c):
t=11.C1. R

The value obtained by this equation is only an approximate value, however. Il it is necessary 1o obtain an accurate
output pulse width, determine Ri and C1 through actual measurement and confirmation; a trimmer should be used
as required. Moreover, R1 should be 300 Q or higher.

* Keep the trigger pulse width smaller than the output pulse width,

The application circuits and their parameters are for references only and are not intended for use in actual
design-in's.
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{2) Astable multlvibrator example

Fig. d Astable Multlvibrator Example

Vlg =31015V
'L 0.1 uF
; EE R1
4 8
o—3 7
OUTPUT D5555 $R2
5 6
L= d] ]
Control voltage C1
0.01 uF I ’L I

Whan the #PD5555 is used in a circuit configuration
shown in Fig. d, the circuit is triggered by itself to
oparate as an astable multivibrator, because pin 2
(trigger pin} and pin 6 (threshold pin} are connaected to
each other. Whan the output voltage is high, capacitor
C» is charged through R1 and Rz. When Ci is charged
up to a voltage two-thirds as high as Voo, the threshold
pin is turnad on, and the output pin becomes low. At
this point C1 starts discharging through R2. When Ci
discharges, and the voltage across C1 decreases 1o a
voltage one-third as high as Voo, the trigger pin is turnaed
on, and the output voltage becomas high, causing the
charge current to flow into C1 through R1 and Rz again.
This operation is shown in Fig. e. Because C1 repeats
charging and discharging belween one-third as high as
Voo and two-thirds as high as Vob, the oscillation
frequency is not affectad by the supply voltage.

Oscillation is represented theoretically using the
following expressions.

When the output voltage is high, the charge time is

When the output voltage is low, the discharge time is :

Adding expressions (1) and (2) determines period T
Tharefore, the oscillation frequency is
{see Fig. f for reference)

The duty cycle is determined by the equation (5)

Capacitance G (F)

1PD5555

Fig. @ Astable Multlvibrator Response Waveform

t = 0.5 ms/DIV

Qutput voltage: 5 V/[LV
A H

He

oL o

Capacitor (C1) voltage: 1.7 V/IDIV

(Ri=Re=4.8k0 Ct =0.1uF, Ru=1kQ)

Fig. f Interrelatlonships among Osclllation
frequency, R1, R2, and C1

NN N
0.1 I N N, N, I"‘_-,%
0014 \\\ \\)Cb’fk,fg
\\\@W \
0.001 4 ’04,_ 7 X
& \ \
100 p \ WL
\ Al
I
1 10 100 1k 10k 100k 1M

Oscillation frequency (Hz)
(Free running frequency)

t1=0.693 {R1+ Rz) C1
t2=0.693.R2. Gy
T=t1+12=0693(R1 +2R2) Cr i,

1.44
(R1 + 2R2) Ci

Rz
e ——————— (5)
R1 + 2Rz

'I':

9
T e ——————— (4)

The values obtained this way are approximate values, however. If it is necessary to obtain an accurate oscillation

frequancy, determine R1, Rz, and C» through actual measurement and confirmation; a trimmer should be used as
required. Moreover, R1 and Rz should be 300 Q or higher.



NEC uPD5555

8PIN PLASTIC DIP (300 mil)

8 5
1 7r17r1

Y -
"

1 7.
A [«]
—1 P L
— M ul
! Il |/
\! / ' I }
l Y
- | FU‘
— G B M R
F
DO N ®
NOTES ITEM MILLIMETERS INCHES

1) Each lead centerline is located within 0.25 mm {0.01 inch) of A 10.16 MAX.  0.400 MAX.
its true position (T.P.) at maximum material condition. 2] 1.27 MAX. 0.050 MAX.
c 2.54 (T.P.) 0.100 (T.P.)
2) Item "K" to center of leads when formed parallel. o 0.50£0.10 0.020+0.004
' : 2e%_0.005
F 1.4 MIN. 0.055 MIN.
G 3.210.3 0.126+0.012
H 0.51 MIN. 0.020 MIN.
| 4.31 MAX. 0.170 MAX.
J 5.08 MAX. 0.200 MAX.
K 7.82 (T.P.) 0.300 (T.P.)
L 6.4 0.252
Mo 020{0 00103808
N 0.25 0.01
P 0.9 MIN. 0£.035 MIN.
R 0-~15° 0-~15°
P8C-100-3008,C-1



8 PIN PLASTIC SOP (225 mil)
detail of lead end
: }
H H H H )
1 4
A
H
[
© ' ' J
| I
w
é ] 1 | 1 1 |
ol ik s b - EREREEREEE
7] B L
o[ M @)
NOTE ITEM MILLIMETERS  INCHES
Each lead centerline is located within 0.12 mm (0.005 inch) of A 5.37 MAX. 0.212 MAX.
its true position (T.P.) at maximum material condition. B 0.78 MAX. 0.031 MAX.
c 1.27 (T.P.) 0.050 {T.P.)
0.1 004
D 0.40*3:39  0.01673.994
E 0.1£0.1 0.00410.004
F 1.8 MAX. 0.071 MAX.
G 1.49 0.059
H 6.510.3 0.25610.012
} 4.4 0.173
J 1.1 0.043
0.1 0.004
K 0.15:332  0.0063:994
0.008
L 0.610.2 0.02410.009
M 0.12 0.005
N 0.10 0.004
a 70 a 70
P 35 3° 3
SBGM-50-225B-4

10



NEC 11PD5555

RECOMMENDED SOLDERING CONDITIONS

The conditions listed below shall be met when soldering the uPD5555.

Please consult with our sales offices in case any other scldering process is used, or in case soldering is done under
ditferant conditions.

Surface-Mount Devices
For details of the recommended soldering conditions, refer to our document SMD Surface Mount Technology
Manual {(IEI-1207).

uPD5555G
Soldering process Soldering conditions Symbol
Infrared reflow Peak package's surface temperature: 230°C IR30-00
Reflow time: 30 seconds or [ess (at 210°C or more)
Maximum allowable number of reflow processes: 1
Exposure limit: NoneNote
VPS Peak package's surface temperature: 215°C VP15-00
Reflow time: 40 seconds or lass (at 200°C or more)
Maximum allowable number of reflow processes: t
Exposure limit; NoneNcte
Wave soldering Temperature in the soldering vessel: 260°C or less WSE0-00
Soldering time: 10 seconds or less
Maximum allowable number of reflow processes: 1
Exposure limit: NongNote
Partial heating method | Pin temperature; 300°C or less
Flow time: 10 seconds or less
Exposure limit: NongNote

Note Exposure limit before soldering after dry-pack package is opened.
Storage conditions: Temperature of 25°C or less and maximum relative humidity of 85% or less

Caution Do not apply more than a single process at once, except for “Partial heating method.”

Through-Hole Mount Devices

HPD5555C
Soldering process Scldering conditions
Wave soldering Temperature in the soldering vessel; 260°C or less
Soldering time: 10 seconds or less

11



NEC 1PD5555

REFERENCE
Document name Document No.
NEC Semiconductor Device Reliability/Quality Control System IEl-1212
Quality Grade on NEC Semiconductor Davices IEI-1209
Semiconductor Device Mounting Technology Manual IEI-1207
Semiconductor Device Package Manual IEI-1213
Guide to Quality Assurance for Semiconductor Devices MEI-1202
Semiconductor Selection Guide MF-1134

12



NEC 1PD5555

[MEMO]
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NEC 1PD5555

[MEMO]

No part of this document may be copied or reproduced in any form or by any means without the prior written
consent of NEC Corporation. NEC Corporation assumes no responsibility for any errors which may appear in this
document

NEC Corporation does not assume any liability for infringement of patents, copyrights or other inteilectual
property rights of third parties by or arising from use of a device described herein or any other liability arising
from use of such device. No license, either express, implied or otherwise, is granted under any patents,
copyrights or other intellectual property rights of NEC Corporation or others.

While NEC Corporation has been making continuous effort to enhance the reliability of its semiconductor devices,
the possibility of defects cannot be eliminated entirely. To minimize risks of damage or injury to persons or
property arising from a defect in an NEC semiconductor device, customer must incorporate sufficient safety
measures in its design, such as redundancy, fire-containment, and anti-failure features.

NEC devices are classified into the following three quality grades:

“Standard”, “Special”, and "Specific”. The Specific quality grade applies only to devices developed based on
a customer designated ”quality assurance program” for a specific application. The recommended applications
of a device depend on its quality grade, as indicated below. Customers must check the quality grade of each
device before using it in a particular application.

Standard: Computers, cffice equipment, communications equipment, test and measurement eguipment,
audio and visual equipment, home etectronic appliances, machine tools, personal electronic
equipment and industrial robots

Special: Transportation equipment {automobiles, trains, ships, etc.), traffic control systems, anti-disaster
systems, arti-crime systems, safety equipment and medical equipment {not specifically designed
for life support)

Specific: Aircrafts, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems or medical equipment for life support, ete.

The quality grade of NEC devices in “Standard” unless otherwise specified in NEC's Data Sheets or Data Books.
If custormers intend to use NEC devices for applications other than those specified for Standard quatity grade,
they should contact NEC Sales Representative in advance.
Anti-radioactive design is not implemented in this product.
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