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The Core Technical Trends of TESLA EV(Electric Vehicle) Motors

Jin-Yong BaeT and Yong Kim'

Abstract

This paper reviews the core technical trends of TESLA EV Motors. The TESLA EV Motors is explosively
popular with a considerable recharging infrastructure, a wide 17-[inch] touch display, 417 [HP], and 378 [kml]
going distance. The object of this study analyzes the body appearance, motor and, battery cooling system,

battery arrangement, battery management system, super charging station, power electronics, and induction

motor.

Key words: TESLA Motors, EV(Electric Vehicle), Patent, Design, motor and battery cooling system, Battery
arrangement, BMS(Battery Management System), Super charging station, IM(Induction Motor)
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TESLA EV
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Fig. 1. Key performance of TESLA EV model S.
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@ Open now
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Fig. 4. Tesla Super Charging Station!®.

TABLE 1
PATENT STATUS OF TESLA EV

Section Detailed Tech. R%gﬁzer:?d Ratio
Tech. 1 | Body Appearance of EV 44 27.8%
Tech. 2 | Battery Management System(BMS) 28 17.7%
Tech. 3 | Motor and Battery Cooling Tech. 27 17.1%
Tech. 4 | Battery Placement Tech 25 15.8%
e | o | om
Tech. 6 | Battery Charger Tech. 11 7.0%
Tech. 7 | EV Control Tech. 5 3.2%
Tech. 8 | Overcurrent Protection tech 4 2.5%
etc. Communication between Cars 1 0.7%
Total 158 100.0%
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Fig. 5. TESLA EV exterior design patent USD683268".

Fig. 6. TESLA EV exterior design patent USD775005[5],
USD775006°, and USD780653'"".

Fig. 7. TESLA EV wheel design patent USD669008™,
USD660219™ USD7668021" and USD774435M.
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Fig. 9. TESLA EV charger connector design patent
USDE%4188™ and US85796351,

Fig. 10. TESLA EV external charger connector patent
US8720968™!,
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Fig. 11. TESLA EV sunroof patent US8708404",
US807642/'™, US8807643", and US8807644",
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TABLE O
ENERGY DENSITY COMPARISON OF GASOLINE AND
LITHIUM-ION BATTERY™

Section Gasoline Lithium—ion Battery Gap
Weight(1kg) 46MJ 0.7MJ 65.71 times
Volume(1L) 36Mm 2.23W 16.14 times
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Fig. 13. TESLA EV structure patent US9030063%!.
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Fig. 14. TESLA EV stator and rotor cooling patent
US9030063%,
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Fig. 15. TESLA EV rotor cooling patent US7489057%,
US7579725% and US93315527%4,
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Fig. 16. TESLA EV battery cooling patent U88154256[?5],
and US8263250™",
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Fig. 18. TESLA BMS patent US7433974%
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TESLA SUPER CHARGER SPECIFICATION®!
Section Charge Specification
Input Voltage AC 200~480[V]
Input Current 280A @200-240VAC / 160A@480VAC
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Fig. 20. TESLA super charger patent US8754614°" and
US897018282
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High Resistance Conductor

Fig. 21. TESLA model S IM(Induction Motor)(left) and IM
patent US8122500°Y and US8154166™ (right).
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Fig. 22. TESLA power electronics patent US8493032%' and
US8638069"%.
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