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Abstract: Due to the increasing need for miniaturization of electronic device, embedded resistor
technology using thick film resistance paste to embed resistors currently mounted on the board thus
effectively reducing board size, is being extensively researched. In this research, thick film resistor paste
having 0.35~4k€)/sq range of resistivity were fabricated using mixtures of carbon black and epoxy resin.
In order to adjust the TCR (temperature coefficient resistivity), TCR modifiers such as Ni-Cr alloy, SiO,
powder were added and were able to improve on TCR value with 100ppm/°C. Finally embedded resistor
board using thick film resistance paste were fabricated. Stable resistivity value and reliability results were

achieved.
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Fig. 1. Process for embedded resistor board
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Fig. 2. Resistivity as a function of carbon black content
(wt%) at room temperature
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Fig. 3. The effect of addition of NiCr alloy or SiO, on
temperature-dependent resistivity
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Table 1. Resistivity properties of embedded resistor board
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Carbon black Content Resistivity Resistivity After embedded HTCR
(Wt%) (k€Y/sq) tolerance (%) Rs Variation(%) (ppm/°C)
20.7 0.3 2.52 -2.8 69.6
15.5 1 4.75 -2.6 210
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Table 2. Reliability test results of embedded resistor board

Temperature &

Test Items Humidity Thermal resistant
Test Condition 60°C/95%RH, 168hr 260°C, 10sec
Resistivity (k€/sq) 0.3 1 0.3 1
Variation (%) 1.0 4.1 1.54 2.70
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Fig. 4. Exterior(left) and cross sectional view(right) of embedded resistance board
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