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1 Features and Types of Semiconductor Devices

1.1 Trends in Semiconductor Devices

As the downsizing, thinning, lightening, and functional sophistication further advance in the electronic
equipment today, similar requirements are also directed to the electronic components. In the area of
semiconductor chips, fine processing techniques and thin-film forming techniques are evolving,
accompanied by higher integration, higher frequencies, and lower power consumptions of those chips, and
packages for accommodating the chips are also moving toward further downsizing, thinning, and increase
of lead pins.

In line with those latest trends, some unique developments have been achieved in the field of
semiconductor chips, such as the development of products with submicron gate length based on an
ultra-fine pattern processing technique, the evolution of bipolar-structure products toward MOS-structure
products, and the improvement of speed attained by bipolar technology.

A great variety of packages have been conceived for surface-mounting type semiconductor devices,
starting from the lead insertion or through-hole mounting type. In addition, new mounting methods of
semiconductor chips have been worked out, including TCP (Tape Carrier Package), CSP (Chip Size
Package), COB (Chip On Board), and MCM (Multi Chip Module) among others, which do not necessarily
concur with the conventional shapes of package, representative of which are DIP, SOP, and QFP.
Opto-devices, GaAs devices, and semiconductor devices that are based on special technologies were
excluded from this technical report, since they require special handling.

1.2 Types of Semiconductor Devices

1.2.1 Types of Semiconductor Chips (-1

Fig. 1 represents a classification of silicon monolithic devices made from the structural standpoint:

—— NPN Transistor
—— PNP Transistor
—— NPN, PNP mixed Transistor

— Bipolar Devices

Vonolith —— MOS FET
D°”.°' ' 1 Unipolar Devices - J-FET
evices
- SBDFET
L gIT

—— Bipolar and Unipolar mixed Device

Fig. 1 — A Classification example of Semiconductor Chip Structures
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