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The Independence of Heroines Depicted in Hayao Miyazaki's Films

NAGAI Ryuji

In the past, there has been criticism that the heroines in Miyazaki's films were only portrayed as cheerful,

wholesome, strong-willed, sexually indifferent and untroubled women, as expected by men. It is suggested

that The Witch's Delivery Service (1989) was produced to dispel this image of women. This film was

groundbreaking in that Miyazaki created an image of a girl hero, an image rarely seen before, where the

heroine helps a boy. Although a girl hero helping a man is physically independent, how is this independence

evaluated from a spiritual standpoint? When women help men, they are forced to do so, and this may be

seen as a mentality of dependence on men. This paper examines this issue from The Witch's Delivery

Service and Miyazaki's later works.

Keywords : Hayao Miyazaki, heroine, feminism, female image, Japanese animation
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International collaborative educational trial using experimental diode materials

YAMADA Kenji

This study details the formulation of experimental materials pertaining to semiconductors and their

subsequent implementation among international students. The experimental documentation titled

"Exploring the inside of a pn junction diode." conducted at the Department of Electronics and Information

Engineering, National Institute of Technology, Ishikawa College, has been translated into English. Notably,

the refinement of the experimental apparatus has resulted in a more streamlined version compared to its

predecessor. Additionally, this investigation addressed the maintenance of a constant temperature within

the thermostatic chamber encompassing the diode because of the time-intensive nature of temperature

control. Three graduate students from Universiti Teknologi Mara, Malaysia, actively participated in the

prepared experiment and subsequently provided feedback through a questionnaire. One noteworthy

suggestion emerged from this feedback, proposing that the comprehension of this experiment could be

enhanced if video demonstration were to accompany the instructional material.

Keywords : pn junction diode, Experimental Practice, Semiconductor educational materials, Data

processing, International exchange
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Exploring the inside of a pn junction diode

1. Introduction

Electronic components using semiconductors have an important role in various
electronic devices. Diodes have rectifying characteristics and many types exist. When a
forward voltage is applied to the diode, the current inerases exponentially. The
purpose of this exercise is to deepen understanding of semiconductor devices by
estimating physical quantities related to the internal structure of pn junction diodes,
while learning basic handling of Microsoft Office spreadsheet software (Excel) using
the measurement results of voltage-current and voltage-capacitance characteristics of
a pn junction diode.

2. Characteristic change by bias application
2. 1 Voltage-current characteristics of pn junction diode

Since various capture centers in the depletion layer recombine and generate
electrons and holes in the diode, the actual current-voltage characteristic is
experimentally expressed by the following equation.

1 L,{exp(ﬂj 1} 1
1k, T

Here, 1 is called the ideality factor and is a constant that takes values between 1 and 2
Figure 1 shows the voltage-current characteristics of & pn junction in the forward

direction.

Slope: -
ores kT

Series resistance

Voltage V [V]

Figure 1 Voltage-current characteristics of pn junction diodes in the forward direction
1

X1 ZAF—FOLL AEREFFAN (1=TVH)

In the range of about 0.5 to 0.8 V. the value of n is about 1. The saturation current Io at
this time becomes the following equation, and the typical value is about 1014 A.

D, D, D, D,
I, =qA| 2o+ %p, |=qAni| o4 e (2)
L, " L, LN, LN,
The following relationship holds between Io and the Energy band gap Eg of Si.
(see Ref. 1)
-
1, ocn? o T exp| — = (3)
kT

2. 2 Capacitance-voltage characteristics

(1) pn junction diode

The width of the depletion layer changes when a bias voltage is applied to the pn
junction. The voltage dependence of the barrier capacitance depends on the
distribution of space charge in the depletion layer, and a typical example is shown in

Figure 2.
NeNa a(Ni-Na) NrNa a(Ni-Na)
4
x 410/t qu 74x <41 0
4\la
—qNa
(2) Abrupt Junction (b) Linearly Graded Junction

Figure 2 Tmpurity density and space charge distribution in depletion layer

In the case of the Abrupt Junction in (a), the depletion layer thickness d and the
barrier capacitance C per unit area are given by where Na and Na are the acceptor and
donor concentrations, respectively.

d:{anee(m +N, )V, ,\,)}z @
qN,N,

ges NN, 1 ~

{Z(N ), V)j .

In the case of the Linearly Graded Junction in (b), the depletion layer thickness d and
the barrier capacitance C per unit area are given by where a represents the gradient of
concentration (Na-Na).
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