
Graceful degradation to prolong 
lifetime of semiconductors

Sustainability footprints are caused by 
semiconductor malfunctioning; production 
challenges (low yield) and customer returns 
(wear-out). We work with standards, 
techniques, and methods to quickly and 
accurately pin-point and mitigate 
malfunctioning aiming at graceful degradation 
to prolong operational lifetime.
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As our society goes digital, there are semiconductor 
components in everything; from advanced medical and 
telecommunication systems to personal devices like 
mobile phones, television, and washing machines, and 
everything in between. The semiconductor industry is one 
of the largest industries in the world with an annual 
production value of approximately US$400 billion [1]. 
More advanced semiconductor components give yield 
challenges at production and wear-out faults during 
operation. The problems are:  
• Yield challenges at production increase the chemical 

waste [2]
• Wear-out faults during operation increase costumer 

returns, which give repair cost (material, 
transportation) and shorter operational life-time (earlier 
product replacement) [3]
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Computer IBM PC Apple Imac Difference
Year 1981 2021 40 years

Price 45000 SEK 
(1981)

15000 SEK 
(2021) 9 times cheaper

Processor Intel 8088 Apple M1 Difference
Transistors 29 000 16 000 000 000 550000 times more

Clock period 210ns 
(4.77MHz)

0.31ns 
(3200MHz) 670 times faster

Technology 3000nm 5nm 600 times smaller

40 years of development.   


