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Projections

Projected that by 2020 EV sales
all Vehicle sales.
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, ama made EV sales a
ity, 1M cumulative

ded Tax Incentives
ded DOE/DOT Research and Dev’t.
idized Advanced Battery Dev’t and Production.

announced > 100 Plug-in Vehicles by
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012 Outlook

Projected that by 2020 EV sales
"~hicle sales.

T T

d
2016 Reuters: “Electric Vehicle Sales Fall Far Short of
Obama Goal”
- 115,000 Plug-in Sales
- 3.9% of Total Vehicle Sales
| duction.
51 OEN L announced - . 5 by

- 2020.
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012 Outlook

Projected that by 2020 EV sales
"~hicle sales.

T T

d
2020 Edison Electric Institute (EEI):
- 2019 EV Sales Top 1M for the First Time
- 8% of Total Market Sales
| duction.
51 OEN L announced - . 5 by

- 2020.
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| J‘anuary 2020 Status

R

TOTAL EV SALES BY AUTOMAKER

Tesla 381,190
General Motors 211,587 KEY FACTS
Nissan 139,231 * General Motors EV sales
Ford 114,321 have surpassed the 200,000
Tovot cap for the federal tax
ovote S a credit. The credit will begin
S 85,888 S to phase out in April 2019.
Fiat Chrysler =
@
Volkswagen O » Tesla, GM, and Nissan
Honda K account for 62% of the
Caimler E

Volvo

100,000 300,000
Cumulative Number of EVs Sold

200,000 400,000

Source: InsideEVs.com and HybridCars com



- California Market

PEV Market California 2019
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Source: UC-Davis Gil Tal



2dth to Commercialization
perability. Importance of Harmonized

% of vehicle cost. (5% is general

(largest producer) has indicated WPT is not

1in N.A. market. No plans to develop.

mic Charging is unlikely to be deployed any time
infrastructure cost, extreme maintenance
battery cost reductions defeat value

~ calculations, political pressure (benefit to rich early

- adopters.))
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YAE 2954 Interoperability

All OEMs consider
Interoperability to be
Critically Important to

This Technology!

. = (Home, Workplace, Public)

requency, Communication protocol and Master Coil set to
oduct interoperability.

own to function at minimum efficiency levels, with the Master
, are confirmed to be J2954 Compliant.

patibility planned. Allowing for innovation while preserving
mercial product compliance.

5 Standard publication expected ~May 2020.
@ Harmonization established with ISO 19363 and IEC 61980 (2/18 ~ 2/27)
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Minimum Interoperability
Requirements

AE ]2847/6, ISO/IEC 15118-7)

[I Requirements (Incl. FCC Part 18)
re Limits (ICNRP2010) and
its 15uT.

ve Power Transfer Performance Targets

ole Frequency (85kHz)

imum Efficiency 85% aligned, 80% offset.

= Defined Alignment (X,Y,Z)

= Within Packaging Constraints of OEMs.

= Standardized location in parking spot/vehicle.

al Device Exposure L
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dhe lrouble with High Power
WPT (L3, L4)

FCC Industry Waive

OEM WPT AdViSOl‘y Boa
threshold and test procedu
Limit of 64.4dBt -otects L
Support filings nm, Dair
requesting I
Objection filir
FCC hearing e

OEM anc
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ANSI 65.30

: Agreed test procedure:

» Fixed EUT Ring 1.9m radius
» Centered VA/GA Assy.

» Measure at 10m from boundary
» Extrapolate to FCC 300m

Repeatable, Consistent
Standard, single measurement.
Downside - underestimates
emissions (limit matter)
Paves the way for FCC limit rule.
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man Exposure and Medical
Device Compliance

SAE
J2954
Region

ISO 14117-2012 ICNIRP 2010
IMD Requirement Human Exposure Requirement

AAMI Zone 2 Reference Level (27uT)

E (15 uT @ 85 kHz) or Basic Restrictions

AAMI Zone 2 Reference Level (27uT)
(15 uT @ 85 kHz) or Basic Restrictions

Three options are given:

i)y  Active or passive access control

i)  Detection and shutdown
Region 1 recommended i) Meet_legmza Human Exposure

i width Fx =Ll
Body Width MNote: RMS values are given for comparison to AAMI and ICNIRF levels.
Mulllple by 1 414 to obtam TIR J2954 speufcatlc:n of peak values.
= ontrol is functioning.

jon 1 Discussion

/% Part of Region 1 where options (i) or (i) may not cover, but option (jii) is applied {(e.g. Basic Restrictions)

Performance requirement for pacemakers & ICDs at 80-90kHz according to ISO 14117-2012*

AAMI Zone 3a
AAMI Zone 2 - No permanent damage.

Operation Unaffected . Pacemakers - reversion
- ICDs - characterization

. " . Y
I Cal

15uT 29uT 125uT
* According to AAMI, EMF exposure levels higher than Zone 2 values should be infrequent and transient, lasting a matter of seconds.
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lopics Under
J-*v-*l.um-*n /Resolution

ocol for interoperable control. 1ISO
’ e for harmonization ~2/2020.
>63.30 Publication ~5/2020.

Action for FCC EMC threshold (Level 3 and

r Industry waiver.

4 Standard to include flush-mounted spec.
amic Charge Requirements.
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