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Figure S1.  Schematic representation of XRD on the multilayer samples. 
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Figure S2. XRD data of the multilayer device with Al, Cu, Fe powders were carried out after BBO at 275 

for 3h for the 2 for 30°-60° angle range.  
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Figure S3. XRD data of the multilayer device the Al, Cu, Fe electrode metals were carried out after cold 

sintering at 260 for 3h for the 2 for 30°-60° angle range. 
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Table S1. Activity series of metals and their oxidation reaction and energy data (Kilocalories per 
gram equivalent weight at 25°C)

1
 

 

 

Table S2. Heat of Oxidation for Potential Electrode Chemistries2 

Electrode Material Heat of Oxidation (-kJ/mol) 

Al 1626 

Fe 823 

Ni 240 
Cu 162 

Pd 116 

Ag  31 

W 843 

Pt -169 

Au -3 
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Table S3. Comparison of the ESR of different metal type reported for deposition and/or traditional thick 
film. 

 

Electrode 
Type 

Method 
Metal Layer 

Thickness 
(µ𝒎) 

Firing 
Temperature (°C) 

ESR 
(𝒎𝜴/□) 

Ref. 

Cu Deposition 0.16 - 179 3 
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Al Deposition 0.21 - 2.4x103 4  

Ag/Pd 
Printed and 

Fired 
- 900 5 5 

Cu 
Printed and 

Fired 
25 925-950 3.0 6 

Ag/Pd/Pt 
Printed and 

Fired 
15-17 850 32-42 7 

Silver 
Printed and 
Fired 

12 850 1.5-2.5 8 

Cu 
Printed and 

Cold Sintered 
5-6.5 260 6.50 

In this 

Work 

Fe 
Printed and 

Cold Sintered 
4-5.5 260 114 

In this 

Work 

Al 
Printed and 

Cold Sintered 
4-5.5 260 2.3x104 

In this 

Work 
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