


Signal MOS FET

A wide line-up from small-signal interface applications to

semi-power switching applications

Small-signal MOS FETs have been increasingly employed mainly in portable systems as high-
performance switching elements that supersede the existing bipolar transistors.

Like power MOS FETSs, these small-signal MOS FETs can improve their chip performances and
are expected to grow rapidly in future as the market of portable systems expands.

NEC recognized their marketability and started development and marketing of small-signal MOS
FETs from the very beginning, and now provide many variations. Use this Selection Guide when
you select the one best-suited to your application from these variations.

FEATURES

Low power dissipation

. Low voltage drop
(as compared with bipolar Tr.;especially, in low current region)

Easy driver circuit design
. Voltage control element
. Drive current not necessary

High breakdown voltage
. G-S protection diode provided

High-frequency operation
. High switching speed

@®The protection diode provided between the gate and source protects the MOS FET from the effects of
static electricity. If there is a possibility that a voltage higher than that rated will applied to the MOS
FET under the actual operating conditions, provide an external protection circuit.

@A parasitic diode is formed between the drain and source due to the structure of the MOS FET.



Example Comparing Characteristics with a Transistor Containing a Resistor

The ON resistance of a MOS FET is almost independent of the current and shows almost a straight
curve in the region lower than the rated current of the MOST FET. Therefore, in applications, such
as interfacing small signals, where the MOS FET is used in a low current region, the MOS FET can
smoothly replace the existing transistors containing resistors.

The figure below compares the characteristics of a representative transistor containing a resistor
with those of a small-signal MOS FET ideal for replacing the transistor. This figure indicates that
the characteristics of the signal MOS FET are almost equivalent to those of the transistor containing
a resistor in the region below several mA.
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Signal MOS FET

As an example of an application circuit using the small-signal MOS FET, a level shift circuit where both
3.3-V and 5-V ICs are used together.

In a level shift circuit using only pull-up resistors, the resistance must be set to a high level in order to
suppress the current flowing into and out of the CMOS output stage of an IC.

As a result, the switching speed of the next input stage slows down. If a small-signal MOS FET is in-
serted as a buffer in this case, favorable switching characteristics can be obtained by decreasing the
pull-up resistance while suppressing the current of the CMOS output stage.
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Compatibility between Small-Signal Transistor and MOS FET

The following table shows the compatibility of the general-purpose type MOS FET that is mainly used for
applications, such as small-signal interfacing, and that has basic characteristics and package almost

equivalent to those of the bipolar transistor.

*:Under development

Compatible Model
Polarity Package Bip Tr _ _ MOS FET Remark
General-purpose Tr (Tr containing a resistor
NPN TO-92 2S5C945 AALT |series 2SK1132
Nch SST 2SC2785 BA1l ] series 2SK1398 2.5-V drive type
2SK1656 Low leak type
2S5K2541 1.5-V drive type
SC-59 2SC1623 FALl ] series 25K1133
2SK1399 2.5-V drive type
25K1657 Low leak type
25K2158 1.5-V drive type
SC-70 25C4177 GALll Jseries 2SK1580 2.5-V drive type
2SK1658 Low leak type
2SK1958 1.5-V drive type
2SK2090 2.5-V drive type
2SK2858 2.5-V drive type
25K3054* 2.5-V drive type
Super small MM 2SC4783 None 2SK1824 2.5-V drive type
Compound MPA500T None MPAS02T
package UPA570T UPAS572T 2.5-V drive type
UPABOOT/604T HPAB02T/606T
UPAG70T MWPAGT72T 2.5-V drive type
PNP TO-92 2SA733 AN1Tl | series 28J165
Pch SST 2SA1175 BN1l]series 253184 2.5-V drive type
253460 2.5-V drive type
SC-59 2SA812 FN1l ] series 25J166
25J185 2.5-V drive type
25J461 2.5-V drive type
SC-70 2SA1611 GN1I | series 253202 2.5-V drive type
2S5J463A 2.5-V drive type
Super small MM 2SA1836 None 253243 2.5-V drive type
Compound MPA5S01T None MPA5S03T
package UPAS71T UPAS573T 2.5-V drive type
UPABOL1T/605T pPAB03T/607T
MPAG71T None




Signhal MOS FET

Small-Signal MOS FET Product Map (N-ch type)

*:Under development
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Major Characteristics of Small-Signal MOS-FET (N-ch type)

ON-ch type (small-signal system: 0.2 A MAX.)
1: 4-V drive type

Voss Vess IOC RDbs(on)(Q) RDs(0n)(Q) RDs(on)(Q) RDbs(on)(Q) Ciss
Part Number ©0 | pke VGs(i(V) @Ves=1.5V @Ves=2.5V @Ves=4V @Ves=10V. (pF)

\2 %) ) MIN. | MAX. | TYP. | MAX. | TYP. | MAX. | TYP. | MAX. | TYP. | MAX. | TYP.
25K1582 30 20 02 | Sc50 | 08 18 ) 5 14 3 28
2SK1132 50 7 0.1 SsT 1.0 2.0 16 50 7
25K1133 50 7 01 | SC59 | 1.0 2.0 16 50 7
2SK1590 60 20 02 | sc59 | o8 18 3.2 6 24 3 26
2SK1589 100 20 01 | sc59 | 08 18 19 30 15 25 16
2SK1591 100 20 02 | Sc59 | 08 1.8 5.8 8 4.8 6.5 25
2: 2.5-V drive type *:Under development

RDs(on)(Q) RDs(on)(Q) RDs(on)(Q) RDs(on)(Q) Ciss

Part Number | VPSS | VeSS | 0O | prg ViesEnity) @Ves=1.5V @Ves=2.5V @Ves=4V @Ves=10V (pF)

2 2 ) MIN. | MAX. | TYP. | MAX. | TYP. | MAX. | TYP. | MAX. | TYP. | MAX. | TYP.
25K1580 16 16 01 | sc70 | o8 16 9 15 6 10 18
2SK1581 16 16 02 | sc59 | 08 16 3.2 5 2.2 3 27
25K1656 30 7 0.1 SST 0.9 15 25 45 18 25 15
25K2858 30 20 01 | sc70| o8 17 5.6 8 35 5 10
25K1657 30 7 01 | Sc59 | 0.9 15 25 45 18 25 15
25K1658 30 7 0. | sc70 | 0.9 15 25 45 18 25 15
25K1824 30 7 0.1 |swersmalWv_ 0.8 15 7 13 5 8 16
25K1398 50 7 0.1 SST 1.0 2.0 22 40 14 20 8
25K1399 50 7 01 | SCc59 | 1.0 2.0 22 40 14 20 8
25K2090 50 7 0l | sc70| o7 15 20 40 15 20 6
25K3054 50 7 01 | sc70| 1.0 2.0 22 40 14 20 8
2SK3107*| 30 20 0.1 |swersmalwv|_ 0.8 17 5.6 8 35 5 10
3: 1.5-V drive type

RDs(0n)(Q) RDs(on)(Q) RDs(on)(Q) RDs(0n)(Q) Ciss

Part Number | VP55 | Vess | oo | prg VGs(of)(V) @Ves=15V @Ves=2.5V @Ves=4V @Ves=10V (pF)

2 V) ®) MIN. | MAX. | _TYP. | MAX. | TYP. | MAX. | TYP. | MAX. | TYP. | MAX.| TYP.
25K1958 16 7 01 | sc70 | 05 11 20 50 7 15 5 12 10
25K2158 50 7 0. | SC59 | 05 11 32 50 16 20 12 15 6
25K2541 50 7 0.1 SST 05 11 32 50 16 20 12 15 6

®N-ch type (semi-power system: 0.5 A MIN.)

1: 4-V drive type

RDs(0n)(Q] RDs(on)(Q RDSs(on)(Q RDs(0n)(Q Ciss
Part Number VDss Vess ID(oe) PKG Vesern(V) @VGS:]F.S{/ @VGS=2(.5{/ @VGS=(4\3 @sz=§03/ (pF)
2 2 ®) MIN. | MAX. | TYP. | MAX. | Tvp. | MAX. | TYP. | MAX. | Tvp. | MAX. | TYP.
2SK679A 30 20 05 | T092 | 1.0 25 0.6 1 0.4 0.7 130
25K1584 30 20 05 | sCce2 | 1.3 25 12 2 065 | 15 60
2SK681A 30 20 1 SP8 | 10 25 0.6 1 0.4 0.7 130
25K1586 30 20 1 [ scez| 13 25 0.3 1 0.2 0.6 170
2SK680A 30 20 1 | sc62 | 10 25 0.6 1 0.4 0.7 130
25K1482 30 20 15 [ 1092 | 13 25 0.4 08 | 015 | 04 230
2SK1483 30 20 2 | sce2 | 13 25 0.4 08 | 015 | 04 230
25K2157 30 20 5 MP2 | 15 25 009 | 045 | 006 | o1 650
2SK1592 60 20 05 | sce2| 08 2.0 16 25 12 2 52
25K2109 60 20 05 | sc62 | 08 2.0 0.55 1 041 | 08 111
2SK1272 60 20 1 [ To92 | 10 25 0.31 1 024 | 065 | 220
2SK2111 60 20 1 [ sce2| 08 2.0 032 | 06 | 024 | 045 | 170
2SK1274 60 20 15 | sp8 | 1.0 25 031 1 024 | 065 | 220
25K1273 60 20 2 | sce2 | 10 25 031 1 0.24 | 065 | 220
25K2054 60 20 3 MP2 | 08 2.0 018 | 025 | 045 | 02 530
25K2857 60 20 4 | sce2 | 10 2.0 015 | 022 | 041 | 015 | 250
2S5K1484 | 100 20 05 | 1092 | 08 2.0 0.6 12 05 0.8 230
2SK1593 | 100 20 05 | sc62 | 08 2.0 4 6 3.4 5 55
25K2110 | 100 20 05 | sc62 | 08 2.0 095 | 15 | 082 | 12 100
2SK1485 | 100 20 1 [ sce2| 08 2.0 0.6 12 0.5 0.8 230
2S5K2112 | 100 20 1 [ sce2| o8 2.0 058 | 12 0.5 0.8 178
2SK2070 | 100 20 15 | sp8 | 08 2.0 028 | 045 | 0.4 | 035 | 530
2S5K2055 | 100 20 2 MP2 | 08 2.0 028 | 045 | 024 | 035 | 530
2:2.5-V drive type
RDS(on)(Q, RDs(on)(Q RDS(0n)(Q RDs(on)(Q Ciss
Part Number Vbss | Vess | IbDC) | pre Ves(ii)(V) @Veszl(.S{/ @Vss:Z(.S{/ @Ves:(4\3 @sz=§03/ (PF)
2 2 ) MIN. | _MAX. | _TYP. | MAX. | _TYP. | MAX. | _TYP. | MAX. | TYP. | MAX. | TYP.
25K1583 16 16 05 | sC62 | 08 16 18 2 0.8 15 60
2SK1585 16 16 1 | sce2 | o8 16 0.6 12 0.3 1 116
25K1587 16 16 2 | sce2 | 08 16 05 0.8 0.3 05 180
2SK1588 16 16 3 | sc62 | 08 16 025 | 05 | 017 | 03 240
3: 1.5-V drive type
RDS(on)(Q RDs(on)(Q RDs(on)(Q RDs(on)(Q Ciss
Part Number | VPSS | VEss | oGO | pyq Ves(ofn(V) @sz=1(.5{/ @sz=2(45{/ @sz=(4\3 @szziog/ (pF)
2 2 ®) MIN. | MAX. | TYP. | MAX. | TvP. | MAX. | TYP. | MAX. | Tvp. | MAX. | TYP.
25K1959 16 7 2 | sce2 | 05 11 0.8 32 | 036 | 06 | 028 | 05 160
2SK1960 16 7 3 | sce2 | 05 11 | 035 | 08 | 017 | 03 | 042 | 0.2 370
25K2053 16 7 5 MP2 | 05 11 | 019 | 04 | 008 | 015 | 006 | 0.2 730
2S5K2159 60 14 2 | sce2 | 05 L1 | 055 | 07 | 027 | 05 | 022 | 03 319




Signal MOS FET

Major Characteristics of Small-Signal MOS-FET (P-ch type)

®P-ch type (small-signal system: 0.2 A MAX.)
1: 4-V drive type

RDs(0n)(Q) RDs(on)(Q) RDs(on)(Q) RDbs(0n)(Q) Ciss

Part Number || “2sS - [FVessEIRIDEO I by g Vel @Ves=15V @Ves=2.5V @Ves=4V @VGs=10V (pF)

V) ) &) MIN. | MAX. | TYP. | MAX. | TYP. | MAX. | TYP. | MAX. | TYP. | MAX. | TYP.
251204 30 20 02 | SC50 | 14 2.4 85 13 5 8 27
257165 50 7 0.1 SST 1.0 3.0 18 50 18
257166 50 7 0.1 | sc59 | 1.0 3.0 18 50 18
257210 60 20 02 | SC59 | 1.4 2.4 10 15 6 10 27
2572009 100 16 01 | scs9 | 15 25 60 100 37 60 17
25J211 100 20 0.2 | SC59 | 14 2.4 15 30 11 20 27

2:2.5-V drive type *:Under development

RDS(0n)(Q RDs(on)(Q RDs(on)(Q RDs(on)(Q Ciss

Part Number | VPSS | VEss | GO | oy Vet @VG(SZ)]F.E){/ @VG(SZ)Z(.S{/ @V((;s;(zl\; @VG(S=)£O\)/ (PF)

M i\ ») MIN. | MAX. | TYP. | MAX. | TYP. | MAX. | TYP. | MAX. | TvP. | MAX. | TvP.
253202 6 7 01 | sc7o | 11 2.1 70 100 23 30 18
251203 16 7 02 | scso | 12 22 15 23 7 10 28
251463A 30 20 0. | scz0 | 1.0 17 26 60 12 23 10
251243 30 7 0.1 [suersmlii] 1.6 2.3 55 100 20 25 16
257184 50 7 0.1 SST 12 2.0 25 40 13 20 22
251460 50 7 0.1 SST | 07 13 46 100 31 50 6
257185 50 7 01 | scse | 12 2.0 25 40 13 20 22
253461 50 7 0. | Ssc59 | 0.7 13 46 100 31 50 6
25)559* 30 20 01 |swersmali] 1.0 17 26 60 12 23 10

®P-ch type (semi-power system: 0.5 A MIN.)
1: 4-V drive type

RDS(on)(Q RDs(on)(Q RDs(on)(Q RDS(on)(Q Ciss
Part Number || /BsSt |Vess by H oy Ves@i) @sz=1(.51/ @VGS:Z(.S{/ @sz=(4\3 @sz=£0\)/ (pF)
2 Y ®) MIN. | MAX. | TYP. | MAX. | TvP. | MAX. | TYP. | MAX. | Tvp. | MAX. | TYP.
257206 30 20 05 | sC62 | 1.0 3.0 2 4 0.8 3 100
257178 30 20 1 | 109 | 10 3.0 0.8 15 0.4 1 210
251180 30 20 1 sP8 | 10 3.0 0.8 15 0.4 1 210
2571179 30 20 15 | sCe2 | 1.0 3.0 0.8 15 0.4 1 210
250355 30 20 2 | sce2 | 10 2.0 0.5 06 | 026 | 035 | 300
257357 30 20 3 MP2 | 1.0 2.0 023 | 035 | 012 | 02 645
250411 30 20 5 SP8 | 10 2.0 018 | 024 | 0.096 | 011 | 790
257212 60 20 05 | sc62 | 1.0 3.0 15 4 0.8 3 160
251196 60 20 1 | 1092 | 10 3.0 0.9 15 05 1 220
257197 60 20 15 | sc62 | 1.0 3.0 0.9 15 05 1 220
257356 60 20 2 | sc62 | 10 2.0 065 | 095 | 041 | 05 270
257358 60 20 3 MP2 | 1.0 2.0 029 | 04 | 018 | 03 600
250353 60 20 15 | sp8 | 1.0 2.0 058 | 068 | 033 | 037 | 320
257198 100 20 05 | T092 | 1.0 3.0 15 2.5 11 2 220
250199 100 20 1 | sce2| 10 3.0 15 25 11 2 220
250213 100 20 05 | SC62 | 1.0 3.0 25 5 18 2.2 165
2: 2.5-V drive type
RDS(on)(Q, RDs(on)(Q RDs(on)(Q RDs(on)(Q, Ciss
Part Number | VY255 | Vess | Ib©O | prg VeEeil) @sz=1(.5{/ @sz=2(.5{/ @sz=(4\3 @sz=£0\)/ (pF)
V) U ® MIN. | _MAX. | _TYP. | MAX. | TvP. | MAX. | TYP. | MAX. | TyP. | MAX. | TYP.
250462 [P 8 25 | MP2 | 07 13 0195 | 029 | 035 | 0.19 940
257205 16 16 05 | sce2 | 14 2.4 3 5 15 3 105
250207 16 16 1| sce2 | 14 2.4 2.6 4 0.9 15 180
257208 16 16 2 | sc62 | 14 2.4 16 3 0.7 1 230




Major Characteristics of Small-Signal MOS-FET(compound type)

NEC also provides compound package types of MOS FETSs that are ideal for portable systems where a
high mounting density is a must. These types are best-suited for small systems such as portable tele-

phones and lithium-ion battery packs.

@Compound package series

Circuit
configuration
(Top View)

RDbs(on)(Q) RDs(on)(Q) Rbs(on)(Q) Ciss T
Package | Vo | Vess ) 109 Vesei) @Ves=2.5V @Ves=4V @Ves=10V (pF) | Crout
U ) @) "MIN._ | MAX. | _TYP. [ MAX. | TYP. | MAX. | _TYP. | MAX. | TYP.
5-pin mini-mold UPA502T 50 20 0.1 0.8 1.8 19 30 15 25 16
UPA503T -50 -16 -0.1 -15 2.5 60 100 40 60 17
UPAS05T | 50/-50 | 20/-16 | 0.1/-0.1 | 0.8/-1.5 | 1.8-2.5 19/60 | 30/100 | 15/40 | 25/60 | 16/17
5-pin small mini-mold | HPAS572T 30 7 0.1 0.8 1.5 7 13 5 8 16
UPA573T -30 -7 -0.1 -1.6 2.3 55 100 20 25 16
6-pin mini-mold UPAB02T 50 20 0.1 0.8 1.8 19 30 15 25 16
UPABO3T -50 -16 -0.1 -1.5 25 60 100 40 60 17
UPABO6T 50 20 0.1 0.8 1.8 19 30 15 25 16
UPA607T -50 -16 -0.1 -1.5 25 60 100 40 60 17
UPAB10TA | -50 -20 -0.1 -1 1.7 26 60 12 23 10 G
MPAG11TA 50 20 0.1 0.8 1.7 5.6 8 35 5 10 4
6-pin small mini-mold | UPA672T 50 7 0.1 0.7 1.5 20 40 15 20 6 ®
@ @ S ©

@

L5~
i
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Signal MOS FET

Package Semi-power model
Name SP-8 TO-92 MP-2 SC-62
Appearance ’
e sy
Dimensions T i [ |- T ﬂ Il;:] fj
120 e OO -
) | |
(211) [ WS
Package Small Signal Type (1-element type)
Name SST SC-59 SC-70 Super small MM
Appearance e
Dimensions IE:J C[ IE:J C[ IE:J C[
_]_2.0
Package Small Signal Type (Compound type)
Name 5-pin MM 6-pin MM [5-pin small MM [6-pin small MM
Appearance
Dimensions | " IL:;:I C[ IL:::::I C[ " =] E[ " I[:::j C[
A H R R
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The information in this document is based on documents issued in August, 1998 at the latest. The
information is subject to change without notice. For actual design-in, refer to the latest publications of

data sheet, etc., for the most up-to-date specifications of the device.

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 intellectual 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, customers 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, office equipment, communications equipment, testand measurement equipment, audio
and visual equipment, home electronic appliances, machine tools, personal electronic equipment
and industrial robots

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

The quality grade of NEC devices is "Standard" unless otherwise specified in NEC's Data Sheets or Data Books.
If customers intend to use NEC devices for applications other than those specified for Standard quality grade,
they should contact an NEC sales representative in advance.

Anti-radioactive design is not implemented in this product.

M8 96.5
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For further information, please contact:

NEC Corporation

NEC Building

7-1, Shiba 5-chome, Minato-ku
Tokyo 108-8001, Japan

Tel: 03-3454-1111

Fax: 03-3798-6059

[North & South America]

NEC Electronics Inc.
2880 Scott Blvd.

Santa Clara, CA 95050-2554, U.S.A.

Tel: 408-588-6000

800-366-9782
Fax: 408-588-6130
800-729-9288

[Regional Sales Offices]

Central Region
Greenpoint Tower
2800 West Higgins
Road Suite 765
Hoffman Estates,
IL 60195, U.S.A.
Tel: 847-839-6300
Fax: 847-519-9329

Norcal Region

3033 Scott Blvd.

Santa Clara, CA 95054, U.S.A.
Tel: 408-588-5100

Fax: 408-588-5134

Eastern Region

901 N. Lake Destiny Drive
Suite 320

Maitland, FL 32751, U.S.A.
Tel: 407-875-1145

Fax: 407-875-0962

Western Region

One Embassy Centre
9020 S.W. Washington
Square Road

Suite 400

Tigard, OR 97223, U.S.A.
Tel: 503-672-4500

Fax: 503-643-5911

NEC do Brasil S.A.

Electron Devices Division

Rodovia Presidente Dutra, Km 214
07210-902-Guarulhos-SP Brasil
Tel: 55-11-6465-6810

Fax: 55-11-6465-6829

Document No. D11050EJ4VOPFO00(4th edition)
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© NEC Corporation 1996

[Europe]

NEC Electronics (Germany) GmbH
Kanzlerstr. 2,

40472 Dusseldorf

Germany

Tel: 0211-650302

Fax: 0211-6503490

Munich Office

Arabellastr. 17

81925 Munchen, Germany
Tel: 089-921003-0

Fax: 089-92100315

Stuttgart Office
Industriestr. 3

70507 Stuttgart, Germany
Tel: 0711-99010-0

Fax: 0711-99010-19

Hannover Office

Konigstr. 12

30175 Hannover, Germany
Tel: 0511-33402-0

Fax: 0511-33402-34

Benelux Office
Boschdijk 187a
5612 HB Eindhoven,
The Netherlands
Tel: 040-2445845
Fax: 040-2444580

Scandinavia Office
P.O. Box 134

18322 Taeby, Sweden
Tel: 08-6380820

Fax: 08-6380388

NEC Electronics (UK) Limited
Cygnus House, Sunrise Park Way,
Milton Keynes, MK14 6NP, U.K.
Tel: 01908-691-133

Fax: 01908-670-290

NEC Electronics (France) S.A.

9, rue Paul Dautier-BP 187
78142 Velizy-Villacoublay Cédex
France

Tel: 01-30-67-58-00

Fax: 01-30675899

Madrid Office

Juan Esplandiu, 15
28007 Madrid, Spain
Tel: 01-504-2787
Fax: 01-504-2860

NEC Electronics Italiana s.r.l.
Via Fabio Filzi, 25/A,

20124 Milano, Italy

Tel: 02-667541

Fax: 02-66754299

[Asia & Oceania]

NEC Electronics Hong Kong Limited
12/F., Cityplaza 4,

12 Taikoo Wan Road, Hong Kong
Tel: 2886-9318

Fax: 2886-9022/9044

Seoul Branch

10F, ILSONG Bldg., 157-37,
Samsung-Dong, Kangnam-Ku
Seoul, the Republic of Korea
Tel: 02-528-0303

Fax: 02-528-4411

NEC Electronics Taiwan Ltd.

7F, No. 363 Fu Shing North Road
Taipei, Taiwan, R. O. C.

Tel: 02-2719-2377

Fax: 02-2719-5951

NEC Electronics Singapore Pte. Ltd.
101 Thomson Road #04-02/05
United Square, Singapore 307591
Tel: 65-253-8311

Fax: 65-250-3583
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