Homework 3


[bookmark: _GoBack]Question 1: Confound and  in a 24 factorial experiment using 
i) Sign Table method;  ii) Defining Contrast method; iii) Principal Block method; iv) MINITAB 
Question 2: Consider a variation of the bottle filling experiment.  The data are shown below.

	 
	Coded Factors
	Fill Height Deviation

	Run
	A
	B
	C
	Replicate  1
	Replicate  2

	1
	-
	-
	-
	-3
	-1

	2
	+
	-
	-
	0
	1

	3
	-
	+
	-
	-1
	0

	4
	+
	+
	-
	2
	3

	5
	-
	-
	+
	-1
	0

	6
	+
	-
	+
	2
	1

	7
	-
	+
	+
	1
	1

	8
	+
	+
	+
	6
	5



	 
	Factor Levels

	 
	Low (-1)
	High (+1)

	A (%)
	10
	12

	B (psi)
	25
	30

	C (b/m)
	200
	250



(a)  Analyze the data from this experiment.  Which factors significantly affect fill height deviation?
(b) Suppose that each replicate was run on a separate day.  Analyze the data assuming that the days are blocks.
(c) Consider the fill height deviation experiment in Problem 6.18.  Suppose that only four runs could be made on each shift.  Set up a design with ABC confounded in replicate 1 and AC confounded in replicate 2.  Analyze the data and comment on your findings.
(d) Compare the results of parts (a)-(c) and comment.
Question 3: Semiconductor manufacturing processes have long and complex assembly flows, so matrix marks and automated 2d-matrix readers are used at several process steps throughout factories.  Unreadable matrix marks negatively effect factory run rates, because manual entry of part data is required before manufacturing can resume.  A 24 factorial experiment was conducted to develop a 2d-matrix laser mark on a metal cover that protects a substrate mounted die.  The design factors are A = laser power (9W, 13W), B = laser pulse frequency (4000 Hz, 12000 Hz), C = matrix cell size (0.07 in, 0.12 in), and D = writing speed (10 in/sec, 20 in/sec), and the response variable is the unused error correction (UEC).  This is a measure of the unused portion of the redundant information embedded in the 2d matrix.  A UEC of 0 represents the lowest reading that still results in a decodable matrix while a value of 1 is the highest reading.  A DMX Verifier was used to measure UEC.  The data from this experiment are shown below.

	Standard Order
	Run Order
	Laser Power
	Pulse Frequency
	Cell Size
	Writing Speed
	UEC

	[bookmark: OLE_LINK3]8
	1
	1
	1
	1
	-1
	0.80

	10
	2
	1
	-1
	-1
	1
	0.81

	12
	3
	1
	1
	-1
	1
	0.79

	9
	4
	-1
	-1
	-1
	1
	0.60

	7
	5
	-1
	1
	1
	-1
	0.65

	15
	6
	-1
	1
	1
	1
	0.55

	2
	7
	1
	-1
	-1
	-1
	0.98

	6
	8
	1
	-1
	1
	-1
	0.67

	16
	9
	1
	1
	1
	1
	0.69

	13
	10
	-1
	-1
	1
	1
	0.56

	5
	11
	-1
	-1
	1
	-1
	0.63

	14
	12
	1
	-1
	1
	1
	0.65

	1
	13
	-1
	-1
	-1
	-1
	0.75

	3
	14
	-1
	1
	-1
	-1
	0.72

	4
	15
	1
	1
	-1
	-1
	0.98

	11
	16
	-1
	1
	-1
	1
	0.63




(a)  Analyze the data from this experiment.  Which factors significantly affect UEC?
 (b) Using the data from the 24 design as given above in part (a), construct and analyze a design in two blocks with ABCD confounded with blocks.
(c) Compare the results of parts (a)-(b) and comment.
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