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Example of Lead Free for space projects

• EU LETTERS (Ongoing) https://letterssproject.eu/

• ESA Lead free task group (Ongoing)

• ESA Roadmap (2020)

• NASA/IPC NASA-DoD Lower Process Temperature Lead-Free Solder Project 

https://letterssproject.eu/
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Mismatch between materials

17 ppm/°C

5 ppm/°C

? ppm/°C 60 ppm/°C

SnPb app. 
24 ppm/°C

CTE X and Y ? 
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Example of standards for high reliability

• ECSS-Q-ST-70-61C High reliability assembly for surface mount and through hole connections

• ESCC 23500 REQUIREMENTS FOR LEAD MATERIALS AND FINISHES FOR COMPONENTS FOR SPACE APPLICATION

• ECSS-Q-ST-70-12C Rev.1 Design rules for printed circuit boards

• ECSS-Q-ST.70-60C Rev. 1 Qualification and procurement of printed circuit boards

• IPC J-STD-001JS Space and Military Applications Electronic Hardware Addendum 

• IPC J-STD-001J Requirements for Soldered Electrical and Electronic Assemblies
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Example: Lead Free Low Melting Point 
(LMP) loddetin

• SnAg3Cu0,5(SAC305) (Senju patent)

• SnAg0,3Cu0,7 (LowSAC0307) (Alpha Metals 
patent)

• SnCu0,7Ni0,1 (SN100C) (Nihon patent)

• Sn42Bi57Ag1 (LMP type)

• SnAg3.8Cu0.7Ni0.12Sb1.5Bi (Innolot: Heraeus, 
Alpha and Loctite patent)

• Typically SAC adjusted with e.g. Bi, In, Zn, ….…
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Patent (e.g. Japan)
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Typically materials for solder

• Tin (Sn)

• Lead (Pb)

• Silver (Ag)

• Copper (Cu)

• Bismuth (Bi)

• Indium (In)

• Gold (Au)

• Antimony (Sb)

• Germanium (Ge)

• Gallium (Ga)

• Silicium (Si)

• Zinc (Zn)
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ECSS-Q-ST-70-61C
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Solder accepted by ESA
ECSS-Q-ST-70-61C
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Example (CAVE Center for Advanced Vehicle Electronics)
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Solder ductility

• Elongation is a measure of a material's plastic 
deformation and is a key indicator of its ductility.
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Mechanical properties in solder
Example Almit 
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Example elongation test (Interflux)
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Interflux LMPATM-Q  (Example)

Sikkerheddatablad Interflux
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Example of documentation of IMC growth
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IMC layers
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100 hours at 120°C

Before aging After aging
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Alpha Metals (Example)
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Alpha Metals (Example)
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Qualitek DSP 863 (Sn42/Bi58) (Example)
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Indium (Example)

20



HYTEK © 2025

Improving Thermal Cycle and Mechanical Drop Impact 
Resistance of a Lead-free Tin-Silver-Bismuth-Indium Solder Alloy 
with Minor Doping of Copper Additive (KOKI)
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Development of a Lead-Free Alloy for High-Reliability, High-Temperature 
Applications (Henkel)
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AIM REL22 (Example)
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AIM Solder example
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From high reliability to low reliability in 5 seconds

Good ductility Bad ductility
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