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3. HOwBH TR MANEL T g Fw d M AT

Newton was born in sixteen-forty-two in Woolsthorpe, England. During his lifetime, he made
discoveries in astronomy, mathematics, optics, and physics. They helped change the direction of
scientific discovery for centuries.

Newton received his education at Trinity College in Cambridge, England. He invented the
theory of integral calculus in the sixteen-sixties. Calculus is the area of mathematics that deals
with changing amounts, or quantities. A German mathematician, Gottfried Wilhelm von Leibniz,
developed differential calculus independently.

Newton discovered how the universe is held together. He called this theory the “Law of
Universal Gravitation.” He explained his ideas in a book commonly called “Principia.” It is
considered by experts to be one of the greatest scientific books ever written. It includes Newton’s
three laws of motion. His first law of motion states that an object in motion will continue moving
unless it is affected by a foreign, or outside, force. His second law says the speed of an object
depends on two things -- the force acting on the object and the object’s mass. His third law states
that, for every action, there is an equal and opposite reaction. Newton showed that white light was
made up of colors mixed together. He discovered this through a series of experiments with a prism
of cut glass. He used his discoveries to build a reflecting telescope. It used a flat surface to show
images of objects in the sky.

Isaac Newton died in seventeen twenty-seven. He was buried at Westminster Abbey in
London. Today, he is considered one of the greatest scientists who ever lived. His laws and
theories influenced religion and culture for years after his death.
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1.

(104 ) It is well known that the speed of light is C km/hr, and the speed of sound is B km/hr.
A private investigator is driving a car at a constant speed of A km/hr along a straight freeway
towards a freeway gas station. When the distance between the investigator and gas station is X
km, the gas station explodes. (1) How much more distance does the investigator drive when he
sees the light of explosion? (2) How much more distance does the investigator drive when he
hears after he saw the explosion? (3) How much time does the investigator take to arrive at the

gas station after the explosion? (4) If C>>A, C>>B, and B>>A, what are those approximate
distance in (2)?
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(104 ) Determine and prove the following sequences converge or diverge?
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The world’s most sophisticated cameras—the lithography machines that project a circuit image
onto a photochemical “resist” covering the silicon wafer, the disk that is later cut up into individual
chips. A developing chemical removes, say, the exposed area, and then an etching chemical transfers
the pattern into the wafer.

The most common method of making circuits smaller is to reduce the wavelength of light with a
machine that traces progressively tinier circuit features on a wafer. Lithography toolmakers had
bumped up against numerous obstacles in making a machine that radiates wavelengths of 157
nanometers. Going from one lithography generation to another requires adoption of new lasers,
masks (the stencil-like pattern of circuits through which laser light is projected), lenses that reduce
the image size and exposure, and photoresists. For 157 nanometers, equipment companies could not
figure out how to fashion lenses from calcium fluoride with few enough defects and optical
aberrations to form a clear image on the wafer.

In the summer 2002, Burn Lin, an executive from Taiwan Semiconductor Manufacturing
Company, the world’s largest contract chip manufacturer, was scheduled to give a speech on
immersion lithography, a hand-me-down from Amici’s ideas. Physicist Giovanni Battista Amici
placed a drop of liquid on a specimen in his Florence laboratory, improving the quality of the image
seen through his microscope’s eyepiece. Now, 165 years later, the global semiconductor industry is
just getting around to adopting Amici’s innovative technique. The decision to baptize chips under a
thin liquid stratum will allow the making of circuits with features that measure the breadth of a virus.

Water, which is transparent to 193 nanometer radiation but not to 157 nanometer, can enhance
resolution because it enables a lithography machine to be built with a higher numerical aperture, a
key factor in its ability to resolve fine detail. Water also improves the depth of focus—the distances
from the camera at which the image projected onto the photoresist stays acceptably sharp. Depth of
focus remains a particular concern in advanced chipmaking because the slightest unevenness on the
wafer surface can spoil the image. The refractive index of water—the ratio of the speed of light in a
vacuum to that of its speed in a medium such as water (essentially a measure of water or another
medium’s ability to bend light and a critical parameter for figuring numerical apertures)—

(from SCIENTIFIC AMERICAN, July 2005)
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