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Silicon (Si) =4.1x10® K™
Copper (Cu) =16.5x10° K™
Molybdenum (Mo) =5.1x10° K™
Solder =28x10° K™
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Devices
Semiconductor
Diode

Thyristor

Wafer

Junctions

Energy bands
Minority charge carriers
Mobility

Lifetime

Reverse voltage

I -V characteristic
Delatation electrode
Hard solder

Soft solder

Thermal coefficients
Internal stress
Compressive stress

Tensile stress
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Bimetallic Odas 4%
Cracks Eass
Margin (ot 9p ) D1 b
Tearing d;f
Homoginity s P
Bending moment PUFS
Modulus of elasticity Gyl folae
Intermediate layer gk b
Annealing layer Lae 2 b
Probability density function BESH D1y ez
Cumulative probability oS 1A a2 o1 > Lazrt
distribution function

Cumulative failure frequency SLAN oS 51 S

Failure Dependence Of Semiconductor Devices
On Low Temperatures

“M. R. Salem L. A. Talat

Abstract
The paper studies the effect of low temperatures on the failure of power
semiconductor devices. Due to the high difference of thermal coefficient
between the silicon wafer and dilatation electrodes , and in some cases in the
solder connecting both ; a high mechanical stress occurs and results cracks in
the intermediate layers. These cracks produce big change in the reverse I - V
characteristic for some devices and finally an electrical failure occurs .

* Omer Al- Mukhtar University Faculty of Engineering Beida — Libya
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There are different methods used for location of failure , this study uses
a simple method based on mechanical stability of the system .

Different sets were chosen randomly from different groups of
production . The samples were put in the cryostat and the temperature was
‘adjusted from 0 °C to — 196 °C to determine the failure sample and its
corresponding temperature. The data collected experimentally was analyzed
using probability density function and cumulative probability distribution
function .

The results indicate that there are a strong correlation between the
critical temperature and the type, construction of system as well as the quality
of the technological processes during the manufacturing of semiconductor
devices .
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