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Abstract: Analysis of electric semiconductor packaging technology for electric vehicles was performed. Topic modeling
using LDA technique was performed by collecting valid patents by deriving valid patents. It was classified into 20 topics,
and the definition of technology was defined through extracted words for each topic. In order to analyze the trend of
each topic, the trend of power semiconductor packaging technology was analyzed by deriving hot and cold topics by
topic through regression analysis on frequency by year. The package structure technology according to the withstand
voltage, the input/output-related control technology and the heat dissipation technology were derived as the hot topic
technology, and the inductance reduction technology was derived as the cold topic technology.
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Overall term frequency
I Estimated term frequency within the selected topic

1. saliency(term w) = frequency(w) * [sum_t p(t | w) * log(p(t | w)/p(t))] for topics t; see Chuang et. al (201:
2. relevance(term w | topic ) = A * p(w | ) + (1 - A) * p(w | t)/p(w); see Sievert & Shirley (2014)

(a)

(b)
Fig. 3. Word frequency (a) and word cloud (b) for total patent.
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No. Definition Topic Word

Tl Withstand Voltage Structure substrat layer metal structur dielectr ceram
T2 Hest Dissipation Package integr compon embodi electron singl capacitor
T3 Electrical Conductivity electr coupl conduct plural isol core
T4 Bonding form pad bond region lower upper
T5 Die transistor switch diod base two voltag
T6 Circuit chip electrod contact area top flip
T7 Switching Efficiency side switch low mosfet driver convert
T8 Reliability Test signa memori line set amplifi test
T9 Terminal termin gate pin arrang sourc main
T10 Wire Bonding connect wire extern pattern end electr
T11 Manufacturing Method devic improv invent process structur aspect
T12 Voltage Regulation voltag suppli output current input sourc
T13 Inductance Reduction reduc ground path induct plane dtate
T14 Mutilayer board leadfram top bottom multi print
T15 Heat Dissipation Structure heat plate thermal sink member dissip
T16 I nput/Output die conduct control fet atach drain
T17 Processing control switch drive current configur detect
T18 Molding Structure surfac mount portion mold resin seal
T19 Power Control temperat optic laser posit light communi
T20 Insulation Structure element lead frame insul electr encapsul
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T1 1513616 0.018 Hot 8.61% 1
T2 -0.8353222  0.533 - 4.67% 8
T3 0.1472995 0.895 - 4.53% 9
T4 0.6803594 0.488 - 3.50% 1
T5 0.7633588 0.524 - 4.67% 8
T6 -0.7524272  0.429 - 5.55% 5
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T20  0.4810127 0.728 - 4.09% 10
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