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Abstract
Backed by the rise in environmental concern and demands for energy saving, the fields involving inverter controls

such as FA (Factory Automation) and home appliances incorporating photocouplers are required both to reduce their
system sizes and improve their functions. This paper introduces a series of SDIP (Shrink Dual Inline Package) -
packaged photocouplers that features a reduction of the mounting area by about a half while maintaining the package
structure parameters in compliance with the safety standards of high-speed couplers and IGBT gate-drive couplers.

photocoupler, inverter, small package, SDIP, FA (Factory Automation), safety standard

1. Introduction 2. Photocoupler Structure

Backed by the rise in environmental concern and demands
for energy saving, the fields involving inverter controls such
as industrial equipment (FA) and home appliances have re-
cently been improving the efficiency, function and perform-
ance of their systems.

In particular, photocouplers are now used widely based on
environmental considerations for general-purpose inverters in
the FA market and for air conditioners and other white goods
in the consumer market as well as for solar panels and wind
power generation. Their applications are expected to achieve
significant growth with an estimated annual growth rate of 8%
until 2010. In the FA market subject to the requirements for
functional improvements at the same time as for system size
reduction, the calls for enhancing the integration of semicon-
ductor devices and implementing them in smaller packages are
becoming more demanding than ever. As systems are some-
times used in high-voltage environments of 200 to 600V, the
photocouplers used in electrical insulation are also required to
comply with global safety standards and to have their insula-
tion characteristics enhanced. This paper will introduce the size
reduction technology and the actual compact photocoupler
products that are packaged in 6-pin SDIP (Shrink Dual Inline
Package) "' . This technology has been developed in order to
meet the above user needs by halving the mounting area while
at the same time maintaining the package structure parame-
ters that are compliant to the relevant safety standards.

The photocoupler is an electronic component fabricated by
packaging a light emitting diode and a Photo-Diode for con-
verting light into an electrical signal. It is packaged in a molded
unit in order to insulate the electricity inside. Since the photo-
coupler is an insulation component, it is subjected to structur-
al restrictions that are usually not applied to other semicon-
ductor packages because it has to satisfy the safety standards
of many countries. There are three main parameters involved
in its architecture as shown below ( Fig. 1).

1) Air Distance

A minimum path through air distance between the external

lead on the input side and that on the output side.
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Fig. 1 General photocoupler structure.

*1In the photocoupler market, any packages that are smaller than the traditional 8-pin DIP are referred to by the generic term of SDIP.
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2) Creepage Distance

A minimum distance along the mold resin between the lead

on the input side and that on the output side.

3) Insulation Thickness

A minimum distance between the conductor on the input side

and that on the output side.

As systems in the FA market are sometimes used in high-
voltage environments of 200 to 600V, the photocoupler pack-
age must comply with global safety standards and may be used
in a wide range of applications if an air distance of =8.0mm,
a creepage distance of = 8.0mm and an insulation thickness of
= 0.4mm can be guaranteed.

In the past, the 8-pin DIP (Dual Inline Package) satisfying
the package structure parameter requirements has been used
generally in these applications. However, since it is consid-
ered that a size reduction in the photocoupler packages that are
used in large quantities is indispensable for the size reduction
of systems, it has become a very important issue to reduce the
size of the photocoupler package while at the same time re-
taining the requisite package structure parameters.

3. SDIP Package Assembly Technology

The design issues for reducing the size of the photocoupler
package are to satisfy the heat resistance and the withstand-
ing voltage characteristics while securing the package struc-
ture parameters as described above. In order to resolve these
issues, we have adopted the following techniques and imple-
mented the 6-pin SDIP package.

(1)Securing the Structural Parameters

To reduce the package size from the traditional 8-pin DIP to

SDIP, we have optimized the angle (tapering) of the mold

side of the package and have achieved a creepage distance

of 8mm. At the same time, we have also modified the lead
shape and halved the pin pitch to 1.27mm to enable size re-
duction.

(2)Securing the Withstanding Voltage

We adopted the W-shaped structure ( Fig. 2 ) as the pack-

age structure to achieve high-speed switching with im-

proved light transmission efficiency and secured an insula-

tion thickness of 0.4mm. We also optimized the thickness
and area of the insulation film and inserted it between the

LED and light-receiving elements (the Photo Detector) in the

package in order to secure the withstanding voltage at the

same level as the previous package and comply with the
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Fig. 2 SDIP W-shaped package structure.

relevant global safety standards.

(3)Securing the Package’s Heat Resistance

If the mount position of the insulation film is deviated, the
package tends to be cracked due to the difference in the ther-
mal expansion coefficient between the mold resin and the
insulation film, and the heat resistance of the package would
thus be affected. To prevent this happening, we reduced the
insulation film mounting position deviation and optimized
the amount and the dropping method of the potting resin of
the photo detector in order to enable mounting it stably and
with high accuracy.

4. Lineup of SDIP Packaged Products

Photo shows the external view of the commercialized SDIP
and Table displays its details. The most impressive feature of
the new 6-pin SDIP is that its mounting area can be reduced by
about a half compared to that of the traditional 8-pin DIP.

The LED is a GaAlAs type high-speed LED, and five kinds
of photo detector are available according to application as
shown in Table.

The new products are also compliant to the global safety
standards. Particularly, the two models PS8302 and PS9313
guarantee a maximum operable ambient temperature of 110°C

NEC TECHNICAL JOURNAL Vol.4 No.1/2009 — 41



Semiconductors and Solutions for Energy—saving/Low—-power Systems

SDIP-Packaged High-Speed Coupler Series

Table SDIP package lineup.

Photo SDIP package (PS9313).

in a high-speed communication application of 1Mbps and the
PS9317 features operation at an even higher speed of 10Mbps.

5. Future Perspectives, Conclusion

We consider that the new products described above, which
are currently deploying positive sales activities, are capable of
reducing the sizes of various systems including FA. In the fu-
ture, we will offer products meeting more diverse user needs
in a timely manner and enhance product appeal by develop-
ing new packages and by reducing power consumption even
further in order to promote the development of products that
feature effective environmental measures.

Authors' Profiles

TORIKAI Masahiro

Team Manager,

Compound Semiconductor Devices Division,
NEC Electronics Corporation

42

ASAI Michinari

Manager,

Compound Semiconductor Devices Division,
NEC Electronics Corporation

KANATAKE Mitsuhito

Assistant Manager,

Compound Semiconductor Devices Division,
NEC Electronics Corporation



