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Effect of Dispersity of Copper Powder in Organic Carriers on Paste Properties

ZHAO Mingrui"*?, QIN Yaolin®, HE Zhuoxi**, ZHOU Junjie™*, LIN Xiongwei"***, LU Shengguo™**

(1. School of Microelectronics, Shenzhen University of Information Technology, Shenzhen 518172, China; 2. School
of Integrated Circuits and School of Materials and Energy, Guangdong University of Technology, Guangzhou
510006, China; 3. Guangdong Provincial Research Center on Smart Materials
and Energy Conversion Devices, Guangzhou 510006, China)

Abstract: To improve the dispersion of copper powder in organic vehicles, contact angles were measured between
copper pellets pressed from different types of copper powder and three solvents: deionized water, terpineol, and ethylene
glycol. Three surfactants (octadecylamine, oleamide, and potassium stearate) were added to terpineol (the solvent with the
smallest contact angle) to modify the copper powder surface, and changes in solid-liquid contact angles before and after
modification were observed. Subsequently, copper pastes were formulated using seven organic vehicles, and the
rheological and sintering properties of the pastes were measured to investigate the effect of dispersion on paste
performance. The results show that copper powder exhibits the best dispersibility in terpineol solvent. All three surfactants
can effectively improve the dispersion of copper powder, with saturation concentrations of 0.5% for octadecylamine, 1.0%
for potassium stearate, and over 2.0% for oleamide; oleamide provides the best improvement in copper powder dispersion.
The dispersibility of copper powder is positively correlated with paste performance. The paste formulated by adding 2.0%
oleamide to terpineol and then mixing with 200 nm copper powder exhibited optimal comprehensive performance.
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Fig.1 Contact angles between terpineol, ethylene glycol,

deionized water and copper sheets
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Fig.4 Contact angles between terpineol system and copper sheets
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Fig.5 Rheological curves of copper paste at different shear rates
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Fig.7 Relationship between modulus and angular frequency
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Tab.4 G' of copper paste contact angle and oscillation test

SCERH G'/Pa M FA/(°)
1 262 540 54.07
2 99 590 47.30
3 259 940 52.45
4 228 830 52.82
5 75043 46.96
6 114 690 48.47
7 157610 51.93
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Tab.5 Film thickness and square resistance of sintered copper paste

Rl | JEJE /um J7BH/(mQ- [T
16.457+£5.557 30.950+3.611
11.858+2.879 9.967+0.918

13.602+4.146
13.864+4.478

9.648+2.115
11.046+3.065
13.072+3.871

=N O LR WD =

20.350+2.188
23.743+1.908

6.686+0.467
13.750+1.153
16.262+1.322
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Tab.6 Resistivity and resistivity relative error of copper films

SCEOAR HLEH 2 /(mQ- um) FRH AR R 22
1 509.344+181.966 0.357
2 118.189+£30.690 0.259
3 276.801£89.466 0.323
4 329.173+109.562 0.332
5 83.803£19.281 0.230
6 151.883+44.026 0.289
7 212.590+65.283 0.307
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Fig.8 SEM images on micro surface of copper films
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