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Test Information
Date ............................................................................................................................................................................................................... January 24, 2008
Customer ................................................................................................................................................................................................................... Tim Estes
Company ..................................................................................................................................................................................................................... CAT Inc.
Phone ................................................................................................................................................................................................................ 505−797−0100
Email .................................................................................................................................................................................................... tim.estes@cat−test.info
Number of Coupons .............................................................................................................................................................................................................. 18
Cycles Requested ............................................................................................................................................................................................................... 500
Total Cycle Time (minutes) .............................................................................................................................................................................................. 11.12
High Temperature (C) ...................................................................................................................................................................................................... + 145
Low Temperature (C) ......................................................................................................................................................................................................... − 40
High Temperature Extended Dwell Time (minutes) ........................................................................................................................................................... 0.25
Low Temperature Extended Dwell Time (minutes) ............................................................................................................................................................ 0.25
Failure Criterion (%) .............................................................................................................................................................................................................. 10
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Coupon Design
Design Name ................................................................................................................................................................................................ 20 Layer Example
Design Date ................................................................................................................................................................................................... January 24, 2008
Coupon Width (inches) ......................................................................................................................................................................................................... 2.0
Coupon Height (inches) ........................................................................................................................................................................................................ 0.9
Layers .................................................................................................................................................................................................................................... 20
Soldermask Expansion (mils) .................................................................................................................................................................................................. 3
Minimum Clearance (mils) ..................................................................................................................................................................................................... 12
Plane Layers ........................................................................................................................................................................................................................... −
Ground Plane Relief (mils) ...................................................................................................................................................................................................... −

Number
Net

Type
Via

(mils)
Size
Hole

(mils)
Size
Land

(mils)
Width
Track

(mils)
Size
Grid

Sequence
Interconnect

Net
per
Vias

2221·2050724.09.0through1

2221·12·2·14·3·16·5·18·7·19·9·2050724.0*9.0through2

1141·12·2·14·3·16·5·18·7·19·9·2050740.0*24.0through3

2281·225712.0*5.0blind4

* teardrop design
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Coupon Designations
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Number
Coupon Designation

HATS_ex11

HATS_ex22

HATS_ex33

HATS_ex44

HATS_ex55

HATS_ex66

HATS_ex77

HATS_ex88

HATS_ex99

HATS_ex1010

HATS_ex1111

HATS_ex1212

HATS_ex1313

HATS_ex1414

HATS_ex1515

HATS_ex1616

HATS_ex1717

HATS_ex1818
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Outside Values

Upper Adjacent Value

Third Quartile

Median
Average

First Quartile

Lower Adjacent Value

Outside Values

Notched Box Plot
Notched box plots are used to display the distribution of the data.   The
notch is centered at the median, and the box extends from the first quartile
(25th percentile) to the third quartile (75th percentile), encompassing 50
percent of the population.  A line extends from the first quartile to the lower
adjacent value.   This range encompasses 25 percent of the population
except when there are outside values, which are plotted as individual points
and reduce the population accordingly.  Similarly, a line extends from the
third quartile to the upper adjacent value and encompasses 25 percent of
the population less any outside values at the upper bound.  In some cases,
the average is indicated by an open circle and is typically near the median.

Failure Analysis
A two−parameter log−likelihood Weibull analysis is performed when a group
includes four or more coupons having one or more failures.  The results are
presented in graphs that show "Cumulative Failure Probability" plotted vs.
"Cycles to Failure" with the Weibull fit indicated by the dotted line and
90% Confidence bounds (likelihood ratio and contour plots method) indicated
by red lines.  The analysis is preformed on both 10% failures and Open Circuit
failures.  Confidence bounds may be included when Beta (the slope of the data)
is greater than or equal to 1.0.
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Reliability
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Statistics
Cycles to 10% Change

Net 1 Net 2 Net 3 Net 4

Cycles to Open Circuit (20 ohms)

Net 1 Net 2 Net 3 Net 4

Number Failed

Minimum

First Quartile

Median

Third Quartile

Maximum

Mean

Range

Number Passed

00630064

−−308354−−304304

−−361−−−354311

−−367445−−360374

−−416−−−388439

−−475463−−470454

−−385421−−374376

−−167109−−166150

1818121518181214
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Reliability
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Net 1 Resistance by Cycle

Cycle Number
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Net 2 Resistance by Cycle

Cycle Number
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Net 3 Resistance by Cycle

Cycle Number
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Net 4 Resistance by Cycle

Cycle Number
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Reliability by Coupon
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Number
Coupon at 25C (ohms)

Initial Resistance
at 145C (ohms)

Reference Resistance
10% Change

Cycles to
Open Circuit (20 ohms)

Cycles to
at 500 Cycles

Percent Change

Net 1 Net 2 Net 3 Net 4 Net 1 Net 2 Net 3 Net 4 Net 1 Net 2 Net 3 Net 4 Net 1 Net 2 Net 3 Net 4 Net 1 Net 2 Net 3 Net 4

0.10.70.8−>500>500>500354>500>500>5003042.0301.2714.2241.3561.3910.8692.8920.9271
0.00.2−−>500>500360463>500>5003564342.0661.2764.3081.4381.4150.8712.9480.9832
0.00.61.14.5>500>500>500>500>500>500>500>5002.1371.2984.3221.3991.4640.8872.9580.9553
0.10.21.34.5>500>500>500>500>500>500>500>5002.4351.3074.5801.3431.6690.8933.1350.9184
0.10.2−4.4>500>500308>500>500>500304>5002.3811.3124.5641.3491.6320.8963.1240.9215
0.10.31.75.9>500>500>500>500>500>500>500>5002.5281.3234.6881.3561.7320.9043.2080.9266
0.10.16.64.5>500>500>500>500>500>500>500>5002.6191.3464.7141.3171.7950.9193.2250.8997
0.10.31.65.7>500>500>500>500>500>500>500>5002.5581.3244.6961.3371.7510.9033.2110.9128
0.00.5−1.1>500>500363>500>500>500354>5002.2391.2614.4151.0471.5340.8613.0200.7149
0.10.2−1.0>500>500475>500>500>500470>5002.3351.2674.4311.0881.6000.8653.0330.74310
0.00.30.31.0>500>500>500>500>500>500>500>5002.2051.2484.3531.0881.5120.8512.9800.74311
0.00.60.61.3>500>500>500>500>500>500>500>5002.0641.2374.2731.1441.4150.8452.9250.78212
0.00.32.11.4>500>500>500>500>500>500>500>5002.0861.2094.1951.1171.4290.8252.8710.76313
0.00.1−2.3>500>500431>500>500>500396>5002.0151.2164.1641.1741.3790.8292.8500.80114
0.10.32.09.9>500>500>500>500>500>500>500>5002.6191.3294.5941.5441.7960.9073.1441.05415
0.10.42.26.0>500>500>500>500>500>500>500>5002.5991.3414.6431.5761.7820.9173.1781.07716
0.10.72.3−>500>500>500445>500>500>5003132.7051.3534.6751.5181.8550.9253.2011.03717
0.00.7−219.2>500>500371>500>500>5003654542.3861.3204.5691.4511.6340.9003.1250.99018
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Net 1 Reliability (10% Change)

Example Report Copyright © 2002−2008 Integrated Reliability Test Systems, Inc., All Rights Reserved. March 3, 2008

Cycles to Failure
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Net 2 Reliability (10% Change)
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Cycles to Failure
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Net 1 Reliability (Open Circuit)
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Cycles to Failure
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Net 2 Reliability (Open Circuit)
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Cycles to Failure
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