
INTRODUCTION RESULTS

Design, Fabrication, and Characterization of MultilayerThinFilm Solid State Batteries

DISCUSSION / CONCLUSION

Abstract: Thermoelectric materials generate electricity

from temperaturegradients. Thin film batteries(alsocalled

micro batteries) are solid-state batteries comprised of

anode,cathode,and electrolyte layers. These solid-state

batteriescan be fabricatedusing a thermal,electrical and

opticalcharacterizationtechniques

Thin-film solid-state batterieswere designedasshownin figure 1 and fabricationprocessstarted. First the substrateswere deposited
with Cu+Althin films for electricalcontacts. Then,cathodematerials(Lithium CobaltOxide)were depositedat the top of Cu+Al. Next,
LIPON(Lithium Phosphate)buffer layerwasdepositedasin electrolytefor the thin-film batteries. Then,Al2O3 ( Aluminum Oxide) layer

wascoatedon the top of theLIPON layer to protectthecathodeandfor havinglongerlife cyclesfor thebatteries. Theprogressfor the

completionof the fabricationof thin-film batteriesis still ongoingdue to the startingdateof project was at Jan24,2022. Completed

resultsof theresearchprojectwill bepresentedduringthenextSTEMdayin 2023.
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EXPERIMENTAL

Advanced manufacturing techniques were used
includingDC/RFSputtering,thermalannealing.

Important  Parameters

ZT = S2ˋ¢κk Figure of Merit 
(Efficiencyof the thermoelectricdevicesand
materials)

S Seebeckcoefficient,
ˋElectrical conductivity,
T  Temperature,
kThermal conductivity.

I-V characterization of batteries
Impedance measurements  for batteries
Four probe van der Pauwresistivity, 

mobility, density , Hall effect measurements  

The SiO2 substrateswere cut into varying

sizes and underwent the process of

deposition in the DC/RF Magnetron

Sputteringsystem. Uponitôsfirst deposition,

CopperAluminum wasused. It wasthencut

again for various measurementsand then

underwent the processof deposition once

more,this time usingLithium CobaltOxide

andLIPON ( Lithium Phosphate) targets.

Fig. 1. The geometric compositions of two separate thin film 

Lithium -Ion batteries with unique anode materials

Fig. 3. Loadingof the samplesto the DC/RF
Magnetronsputteringsystem

Figure 7a and 7b: The substrate material after many 
layered depositions.

Fig. 2. Cutting of SiO2 at different geometries   

Figure 4a: Deposition of Cu+Al

Thin Films.

.

Figure 4b: After Deposition of 

Cu + Al Thin Films.

Figure 6: Masking of substrates for 
deposition 

a

b

Figure 5: Team congregating 

during deposition in clean room 


