00004, tushu007.com

<Ugpogootbobodotoooods>>

guoooon
O00<<0OD000O0O00ooooooos>>

1300 ISBNUO O 0 9787505386389

1000 ISBNO O 11 7505386387

0dodoo2003-4-1

gooooboooogooao

O O O Michael D.Deal,Peter B.Griffin,James D.Plummer
0ooslr

guooobobbogooooopbrbbbggoooobbbgooooon

00000000 http://www.tushu007.com

Page 1



00004, tushu007.com

<Ugpogootbobodotoooods>>

goon

gobbobbbuodggooobbbbbuoooogobbobobbooooooobob® ougg
gobboobobobouod” gguobbobobbuoooodgobbobbooooooobobobboaog
gobbobobboooggaon
gobbobbbuoogooobbobbuoooogobobobboooooobobobboougg
gobboobbbuodgoguobobobbuodoodobobobobooooooobobboougya
goooo
gobboobbboogogobbobbidoodobobobboooooobobobbooga
goooo
gobbobobbodooooboboobbodoooooboobbooooooobobobbooaa
goboboobbodooooobobbbooooooboobboooooobbooobo

Page 2



00004, tushu007.com

<Ugpogootbobodotoooods>>

goon

OOJamesD.PiummerDd DD OO 0O0OODOODOOOODOODOODOO
gobbobbooggoogobobo

PummerD OO OOODOODOODOODO30O000O00O0OOOMQIOO0ObO0ObDOobOoboD® 0
gooooo” o

199000000 googounooon

gobbobbboogooooboobo

Page 3



00004, tushu007.com

<Ugpogootbobodotoooods>>

goon

gliogogoooobogz2nogoeMos oo goboooobooboboooboobbooobg
40000000 —0000b0b0ob0oboboosbobooboebobooboo/mboooboobmmon
gpoosgboooobooabooooboiboooonooooboobooooobg

Page 4



00004, tushu007.com

<<OUoootoouoototdoods>>

good

[0 O Silicon is unique among semiconductor materials in that its surface can be easily passivated with an oxide
layer. The interface between Si and SiO2 is perhaps the most care-fully studied of all material interfaces and its
electrical and mechanical properties as well as those of the oxide layer itself are almost ideal. SiOe layers are easily
grown thermally on silicon or deposited on many substrates. They adhere well, they block the diffusion odorants
and many other unwanted impurities, they are resistant to most of the chemicals used in silicon processing and yet
can be easily patterned and etched with specific chemicals or dry etched with plasmas, they are excellent insulators,
and they have stable and reproducible bulk properties, The interface that forms between Si and SiO2 has very few
mechanical or electrical defects and is stable over time. These properties make MOS structures easy to build in
silicon and they imply that silicon devices of all types are generally reliable and stable. Virtually all other
semiconductor/insulator combinations suffer from one or more problems that significantly limit their applicability.
We saw a number of applications of SiO2 layers in the CMOS technology example in Chapter 2. These included
use as the gate dielectric layer in MOS devices, as a mask against implantation, as an isolation region laterally
between adjacent devices, and as an insulator between metal layers in back-end processing. These and some other
uses are illustrated in Figure 6-1. The SLA NTRS provides a roadmap for SiO2 and other insulating layers as part of
its general technology requirements, Some of the key issues are summarized in Table 6-1[6.1]. Most of these
requirements relate to oxides < 10 um since these are the critical gate insulators and tunneling oxides in modern
MOS structures The last two rows in the table relate to thicker insulators used primarily for masking and in
back-end processing. These insulating layers are normally deposited rather than thermally grown and will be
discussed in more detail in Chapters 9 and 11. Even at room temperature, silicon exposed to an oxygen or air
ambient will form a thin native oxide layer on its surface. This oxide rapidly covers the surface to a thickness of
0.5-1um [ 5-10 A0 . Growth then slows down and effectively stops after a few hours, with a final thickness on the
order of 1-2 nm. Both the growth rate and the final native oxide thickness depend on the surface preparation and in
particular on the presence or absence of chemical residues from cleaning procedures’ For example, the SC-1 and
SC-2cleaning procedures we discussed in Chapter 4 create chemical oxides on the silicon surface which are
typically 1-2 um thick.
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