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Consideration of Competitiveness Factors of
Power Semiconductor Based on Architecture Analysis.
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Kuniaki Tanaka **

Abstract:

The global competitiveness of Japanese firms in the semiconductor industry has
declined markedly since the 1990s, largely due to the loss of leadership in integrated circuits
(ICs). In contrast, power semiconductors have remained an area of relative strength, making
it essential to clarify the reasons for this persistence.

This study applies architecture theory to power semiconductors, focusing on insulated
gate bipolar transistors (IGBTs). By analyzing both internal architecture (product—process
relationships) and external architecture (device—system relationships), it demonstrates that
power semiconductors follow an integral architecture, characterized by cyclic interdependence
among function, structure, and process, and inseparability from system-level requirements
such as wiring, cooling, and EMI.

The study contributes academically by extending the modular/integral dichotomy and
proposing an integrated tripartite architecture (system—device—process). Practically, it
highlights how accumulated design and process know-how underpins Japanese competitiveness
and provides implications for the design and standardization of next-generation devices
such as SiC and GaN.
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Integrated Circuits, Power Semiconductor, competitiveness factors, Architecture,

Modular-type, Integral-type
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FHHEIZOWT, ML U FREER-RCBERE L TEA SN MELH 2. HE
SEERCIBERRE SN WG 2 X A3 IR L, RN LA R ST 5,

FETIE, BIHER O IGBT & LT IEGT (Injection Enhanced Gate Transistor) & B %6 L C\»
%o IGBT IZHART, WDV LY F7 = MEMERT TV LD, T3y 5B
FAEMIAEL %Y, Fr ) T7TORTFWHEI NG, TOMRE, FrUTOEREIEE, N
N=ZADF ¥ ) THABLI v ¥ EHUTHMT 5, TO7r— MEEORMIZX Y, &t
LCOEERTOMAEZIA 2 2 L #EB L7 (I, 2000) .

= ZEWP¥TIE, CSTBT (Carrier Stored Trench Bipolar Transistor) % BH%§L CT\»%, CSTBT i,
P N— AR FICEMERME 23T 2 2 LT VIRBIREIC Y A4 o — FIEwF v ) 7HES i &
b, ko L U FIGBT & 0 & I Y BHEALZFZH L 72 (Takahashi, H.,and ) Tomomatsu,
Y., 2001)
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