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Numerous synthesis protocols of silver nanoparticle and Ag-based ink formulas exist. But only few
protocols are scalable, have high-yield and long shelf life. And even less inks are based on non-polar
nanoparticles. Use of small Ag and VO; nanoparticles (diameter <10 nm) for ink formulation is
favourable for decrease of nozzle clogging problem.

High price of ink-jet printing consumables (cartridges) prompted us to test a cheaper and faster laser-
sintering method, as a possible alternative of ink-jet printing.

Inks were made from nanoparticles < 10 nm (TEM, DLS), and were stable for at least 2 months (UV-
VIS). The ink contained 13% of silver by weight. Ink-jet printed Ag films (Dimatix Materials Printer
DMP-2850) were annealed at various temperatures. These films (200-500 nm) had conductivities of up
to 80% of bulk silver conductivity. Films that were prepared by combining blade-casting/spin-coating
with selective laser-sintering (SW 455 nm PWM laser) were annealed at 250°C. Using blade-casting, we
achieved 1-1.5 um thick silver films with conductivities of up to 13% and 50% of bulk silver (before
and after annealing). Using spin-coating thickness of films was in range 50-150 nm and excellent
morphology. Conductivities improved to 50% and 82% (before and after post-annealing at 250°C).
Additionally, an Ag/VO; multilayer coating was also prepared for demonstration purposes.

Our novel silver inks can be applied to prepare conductive structures with both ink-jet and laser-sintering
methods. Our protocol is suitable for small-scale industrial ink production and can be scaled up.
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Jaunas terpienola bazetas sudraba tintes: ink-jet drukas un selektivas lazeratkvélinasanas
metoZu salidzinajums pielietoSanai atraja daudzslanu elektrisko iekartu prototipesana
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Zinami daudzi sudraba nanodalinu sintézu protokoli un tinsu formulas. Tikai dazi no protokoliem ir
mérogojami, ar augstu iznakumu un ilgu glabasanas laiku. Un vél mazak tinSu bazetas uz nepolaram
dalinam. Mazu (diamertrs <10 nm) Ag un VO: dalinu izmanto$ana tinSu formula ir labvéliga sprauslu
aizsprostoSanas problémas samazinasanai.

Ink-jet printeru izejmaterialu dargums pamudinaja mils izm&ginat 1&taku un atraku lazersatkvélinasanas
metodi, ka iesp&jamo alternativu ink-jet printésanai.

Tintes pagatavotas no nanodalinam ar izm&ru <10 nm (7EM, DLS), tas bija stabilas vismaz 2 me&nesus
(UV-VIS). Sudraba saturs tintes bija 13%. Izdrukatas (Dimatix Materials Printer DMP-2850) Ag pléves
atkveélinatas dazadas temperatiiras. Drukatam plévém (200-500 nm) vaditsp&ja sasniedza 80 %. Ar
bleid-kastingu/spin-koutingu un selektivas lazeratkvélinasanas metodi (5 W 455 nm PWM lazers)
pagatavotas pléves atkvelinatas 250 °C temperattira. Bleid-kastinga iegiitajam 1-1,5 pm biezam
sudraba plévém vaditsp&ja sasniedza 13 % un 50 % no tira sudraba vaditsp&jas (pirms un péc
atkvelinaSanas). Spin-koutinga iegiitajam 50-150 nm biezam plévém vaditsp&ja sasniedza 50 % un 82
% (pirms un p&c atkvélinasanas 250 °C temperatiira), morfologija bija izcila. Demonstracijas noltika
tika sagatavots Ag/VO, daudzslanu parklajums.

Miisu jaunas sudraba tintes ir pielietojamas vadoSu struktiiru pagatavosana gan ar ink-jet gan ar
lazeratkvelinasanas metodi. Tinsu sint€zes protokols ir mérogojams.
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