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v NEW! 300-mm wafer processing
v NEW! Nanotechnology processes
v NEW! Flip-chip and bump packaging processes

v NEW! Green processing
v NEW! Next Generation Lithography (NGL)
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called the feature size and is usually expressed in microns or nanome:
ters. A micron is 1/1,000,000 of a meter or about 1/100 the diameter of
a human hair. A nanometer is 1/1,000,000,000 of a meter. A more SPe€’
cific tracker of semiconductor devices is gate width Trénsistors are
composed of three parts, one of which acts to allow th.e passage of cur-
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rent. In today’s technology, the most popular transistor is the metal-
oxide-semiconductor (MOS) structure. The controlling part is called
the gate. Smaller gate widths drive the industry by producing smaller
and faster transistors and more dense circuits. Currently, the industry
is driving to the 90-nm gate width, with projections in the Interna-
tional Technology Roadmap for semiconductors projecting 22 nm size
in 2016.

In 1965, Gordon Moore, a founder of Intel, noted that the number of
transistors on a chip were doubling every 18 months. He published the
observation, which was immediately dubbed Moore’s law. Industry ob-
servers have used this law to predict the future density of chips. Over
the years, it has proven very accurate and now drives technical ad-
vances (Fig. 1.8). It is the basis of the International Technology Road-
map for Semiconductors, developed by the Semiconductor Industry
Association.

Circuit density is tracked by the integration level, which is the num-
ber of components in a circuit. Integration levels (Fig. 1.9) range from
small scale integration (SSI) to ultra large scale integration (ULSI).
ULSI chips are sometimes referred to as very very large scale integra-
tion (VVLSI). The popular press calls these newest products megachips.

Year Transistor count

1978 29,000

1982 275,000

1985 1,200,000

1991 3,100,000

1993 7,500,000

1997 9,500,000 Figure 1.8 Source: Intel Corpo-
ration.

2001 55,000,000

Level Abbreviation # Components per Chip

Small Scale Integration ssi 2-50

Medium Scale Integration MSI 50 - 5000

Large Scale Integration LSI $000 - 100,000

Very Large Scale Integration VLS| Over 100,000 - 1,000,000

Ultra Large Scale Integration uLSI > 1,000,000

Figure 1.9 IC integration table, >
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Goal of Wafer Fabrication

f microchip manufactur.ing are materiy]

tion, crystal growth and wafer preparation, wafer fabricztprepara.

packaging. The first two stages have been explored in Ch ion, o

this chapter, the fundamentals of stage 3, wafer fabriCatiozter 3
1 8re g

plained. ;
s the manufacturing processes used to cre
a

Wafer fabrication i :

semiconductor devices 1n and on th.e wafer surface. The polishedte the

ing wafers come into fabrication with blank surfaces and exjt Witsh 2
J

surface covered with hundreds of completed chips (Fig. 4.1),

The four stages O

Wafer Terminology
A completed wafer is illustrated in Fig. 4.2. The regions of a wafer gy.

face are:

1. Chip, die, device, circuit, microchip, or bar. All of these terms are
used to identify the microchip patterns covering the majority of the

wafer surface.

. Scribe lines, saw lines, streets, and avenues. These areas are
spaces between the chips that allow separation of the chip from the
wafer. Generally, the scribe lines are blank, but some companies
place alignment targets, or electrical test structures (see photo-

masking) in them. ;
3. Engineering die, test die. These chips are different from t.he r.egI;-
lar device or circuit die. They contain special devices and cu‘_cult_e'
ements that allow electrical testing during the fabrication

processing for process and quality control.

4. Edge chips. The edges of the wafer contain partial
that are wasted space. Larger chips on the same d

chip patter®
jameter wafer

Circuit/devices formed in
and on wafer surface.
Individual chips electronically
tested ( wafer sort)

)00
:

n
t

Figure 4.1 Wafer fabrication and wafer sort.

Ex.1015/Page 5 of 5
TSMC





