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A Patent Analysis on the Battery and Rechageable System of the Plug-in Hybrid Car
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Recent technologies of the car are focused on improving vehicle's fuel efficiency and developing
alternative energy sources. These technologies bring on the development of hybrid car. On the
other hand, because of short driving distance, low efficiency of charging and high price, energy
storage system need to improve the storage capability. It is very important to understand the
existing technologies, grasp the existing patent and establish the technical target to improve the
energy storage system. In this paper, technology trends of energy storage system of the hybrid
car are analyzed. This study was based on the applied and registered patent in Korea, Japan,
U.S.A and Europe until December 2008. The analyses are divided into two categories : a battery
system and charging system of the hybrid car. The facts of the level of technology, trends of the
R&D of leading companies, key patents, blank of the technology were analyzed. Finally, the
future R&D strategy of hybrid car are established.
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Table 1 Regional analysis section and the number of
patents
Nation | Period of analysis | Analyzed patent (No.)

Korea ~2008.12 310
Japan ~2008.12 386
Europe ~2008.12 191
America ~2008.12 471
Total 1358
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Table 2 Technology category of the analytic target

Technol

echnology Classification Category
category Symbol
Energy storage | Battery System A
system of plug-

in hybrid vehicle Recharging System B
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Table 3 Technology range of the analytic target

Classification Technology range
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Fig. 1 Annual trends of patent application by natives and
foreigners in four countries
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Fig. 2 Annual trends of patent application by natives and
foreigners on the Korea patents
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Fig. 10 Current situation of secondary battery market
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b

(((hybrid-vehicle* or hybrid-car* or electric-vehicle or electric-car
or hev or hv) or ((hybrid or electric) NEAR (vehicle* or car* or
automobile*)) ) or ((fuel-cell or (fuel adj cell) or fuel) and ((hybrid
or electric) NEAR (vehicle* or car* or automobile*)))) and
((battery-manage or battery-system or battery-moniter* or energy-
moniter* or BMS) or ((battery or energy) near (system or moniter*
or manage*)) or ((Li-ion or NiMH or LiPB) or ((ultra or super*)
NEAR capacitor) or ((power adj require*) or (power adj density))
or (lithium AND (ion or polymer)) or (nickle NEAR metal) or SOC
or (cell balance* or cell equal* or interlock*) or (available* AND

(energy* or power* or capacity*)) ))

w5 1645 7 (199 A) F3H:626 7 (81 1)

A2. STEAAH AHMN

A21 B34
e
LEE TR
5
(@1 B =R or A713F or A7)AER; or AAZ or (3
2 olBFE or A7) or AA)adj (FF2}F or ) or (AEA
Z1*or AR AR *or FA*or FL*or FL* or FU*)adj
4 0
(A5 or Z3))) and (NEV* or MW EI* or WIE}* or Hle|*
A or ZA 3R] or bettary* or SOC) and (EW* or EA* or =AY
£ | 39% o QIEI S or charg* or A *))or (2 or 2 or
4 cool*) adj (X128 or system)))
S 19147 (153 7), D& 1646 A (259 71)
A22 YEY
e
FEAN
5
(((hybrid-vehicle* or hybrid-car* or electric-vehicle or electric-
2 car or hev or hv) or ((hybrid or electric) NEAR (vehicle* or car*
or automobile*)) ) or ((fuel-cell or (fuel adj cell) or fuel) and
A
bt ((hybrid or electric) NEAR (vehicle* or car* or automobile*))))
A and (((SOC or convert* or invert*) or (charg* near (connect* or
& system or plug or control* or algorithm or method* or station or
.| infrastructure)) or (cool* or charging) or (cool* near system)))
w2007 A (230 A) FrE:9204 (7237




