6.780
Semiconductor Manufacturing
Spring 2003

QUIZ #2

Wednesday, April 23, 2003: 9:30 am - 10:55 am
Name: CoLUTIONS

For each of the following questions, please be sure to show your work. If you need to make substantial
assumptions, be sure to state them.

Question 1 OO POI NT?) 92

A semiconductor chip is 4 mm x 5 mm in size. At a particular process step, the defect density is 2/01—1@—
and the critical area is 25% of the total chip area.

(a) Assuming a Poisson yield model, what is the chip yield at this step?
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(b) Assuming a negative binomial yield model with clustering coefficent o = 2, what is the chip yield at

this step? o
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Question 2 CQ—O PO lMTS’B

In a thermal oxidation process, two random sites are measured on each of two wafers, with the measured
oxide thicknesses as shown in Table 1.

Table 1: Oxide thickness measurements (nm)

Wafer 1 Site 1 18 7 ( 47
Site 2 20 ) (7
Wafer 2 Site 1 14
75
Site 2 16
(a) Estimate 03—‘,, the variance in the wafer averages: w = # W“Q*’g =2

(b) Estimate 0‘§, the site to site (or within wafer) variances:
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(c) Estimate O'W,the wafer to wafer variance: M= £ Sves ?e o
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(d) An X control chartwith 36 control limits is to be used to monitor for mean shifts from wafer to
wafer. Each wafer average will be based on five site measurements within that wafer. What should the
centerline (CL), upper control limit (UCL) and lower control limit (LCL) be?
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C4O POINTSB

A CVD process is under investigation, where the goal is to model the thickness of a barrier metal layer as
a function of two process parameters, the pressure (P) and temperature (T). The following experiment has
been performed. The process conditions are shown in normalized units (-1 to +1) in Table P,

Question 3

Table 2: CVD experimental design and results
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Your task is to produce, and justify, a model for this process. Thorough explanation and justification must
_include analysis of variance, effects or interaction plots, lack of fit analysis, estimates of any significant
DL €3

16k effects and interactions, confidence intervals Qe.g. standard errorsTn model paramkter estimates, and__li2
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and adjusted R? values.
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Question 3, continued
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Question 3, continued
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Question 3, continued
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Question 3, continued

By, we o aleolade BT qul alsed - 27

2% - SSpma o 8hsHus g :..(0‘881’
SS 1oy~ Save 1328 ~ lod.g 2235 ——~“J
lz?ag = [ - MSQ““W
5 MS e

- { - M S vV

R - | ©0.8%4 '
(1318 -11cA.S) /7 \\____J

f { \/AU \ ‘ S
‘ ﬁvl'“/\oug\/\ M &c?\ TcLHA] Vecbuf’d"?(\) Wes Q ana Y
w  aloo gbo.L Pvad(?ce:

€ No Ae?ewéeme

gl

L * ‘e N oTre ob eshwate
T . . > QPPQ\/@V\&,

o ~T

1 .

-2 ¢ . o
0 S Xs} 5 206 QL

We domt lnave Vow ov Se?}ze\/\oe nombou ¢ o

e
we did we dwooll Use iz —@oo\lro cee
L Aeerds



