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Current Status Charging Connectors

Various regional connectors should be migrated into one global solution in the 

second generation. 

� Regional, mutually 
incompatible connectors

1st Generation

� Combined Charging System for 
global AC and DC charging

2nd Generation
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IEC 62196-2 Type 2 for Europe

Type 2 supports all infrastructure scenarios in Europe and meets OEM 

requirements.

mixed

3-phase (households): 

1-phase (households): 

� Type 2 applicable for 

� charging modes 1, 2, and 3

� high power AC charging up to 63A 

� DC charging up to 30 kW

� Type 2 at vehicle inlet restricts use of mode 1 by its 

design/construction

� Type 2 has a lean design without additional 

mechanical parts

� Small packaging for vehicle inlet

� No provision of packaging for mechanical parts

� Higher robustness and long term durability

� Type 2 shall be used for vehicle and infrastructure

� Single connector for easy use by customers
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Advantages of DC Charging for End Users

Current_status_of_the_Combined_Charging_System_V1.2

DC charging offers a huge comfort for customers and leverages eMobility. 

DC charging creates new use cases due to its ability to charge faster.  

� DC charging satisfies customer expectations for range extension and ultra-fast charging.
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charging 
time

distance

5 min 15 min 30 min

50 km

100 km

150 km

200 km

20 kW
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Design DC Combo 2 Inlet

The Combo 2 inlet provides comprehensive functionality at a high level of 

safety. 

Diagnosable lock

1

Proximity and control pilot

2

Charging control 

communication with PLC

3

Safety features

1-phase AC charging with Type 2

1

DC charging with Type 2

3

3-phase AC charging with Type 2

4

Function

High power DC charging via 

dedicated pins

5

Integration into smart grid

2
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Availability of Combo DC-Chargers

Sample chargers for the Combined Charging System are ready.
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� Two-box design: charge pump and 
separate converter

� Network connection to AC 3ph 125A 400V 
� Charging communication via PLC
� Charging connector DC Type 2
� Safety measures according to IEC 61851-

23

� Two sample vehicles with integration of DC 
Type 2 or Combo 2 Inlet respectively

� Charging current up to 70A DC
� Alternatively, charging with AC 1ph via the 

same inlet possible
� Vehicles used for permanent tests
� Handling with high comfort
� Acceptable temperature rise at connector

Charging 
Station

Vehicle
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Combined Charging System
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Combined Charging: the universal charging system for electric vehicles has 

been demonstrated at vehicles of German OEMs at the 15th international 

conference on „Electronics in Vehicles“ at Baden-Baden on October 12-13.
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Availability of Vehicles
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Vehicles have been announced and are under development. 

Current_status_of_the_Combined_Charging_System_V1.2

VW E Up! at IAA

VW E Up!

Smart ForTwo EV 

BMW i3 at IAA

Focus EV 

Audi R8 e-tron VW Golf blue-e-motionBMW i3
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Strategic Assessment of existing Charging Systems
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European OEMs have agreed to exclusively support Type 2 / Combo 2 based 

charging systems after 2017.
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� ACEA suggest the Type 2/ Combo 2 
� to be used in the EU 
� as the standard for AC/DC charging
� both on the side of the vehicle and 

the public charging infrastructure

� Preference PLC communication 
between EV and EVSE shall be 
ISO/IEC 15118 compliant

� ACEA decided to concentrate all efforts 
on IEEE 1901 Profile Green PHY on 
CPLT/PE, with a demand for further 
tests to confirm this direction

� Joint position and recommendation is 
based on today’s best knowledge of the 
current situation and state of technical 
development

See: http://www.acea.be/images/uploads/files/20110922 

_ACEA_Position_Paper_on_EVs_standardisation.pdf
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Joint support for the Combined Charging System will have a significant impact 

on the future market of Electric Vehicles. 
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World car production of Top 50 brands
Total 60 M, Share 30%

See: http://oica.net/wp-content/uploads/ranking-2010.pdf

Europe vehicle production of all brands
Total 17 M, Share 55%

See: http://www.ccfa.fr/?action=dw2_out&id=5112

� Alignment of OEMs in the definition of the Combined Charging System provides guidance for 
sustainable investment

� Market shares will establish significant demand for charging stations according to the Combined 
Charging System

� Continuous support of alternative technologies will slow down dissemination 
� Customer acceptance will decrease

� For comparison: vehicle registrations in Norway 2010 127.000 pcs.

See: http://sdw.ecb.europa.eu/browseTable.do?sk=132.STS.M.NO.W.CREG.PC0000.3.ABS&node=SEARCHRESULTS
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Charging Connectors for the Combined Charging System

The Combo inlet shall serve as a universal plug for all relevant charging 

scenarios.

AC-1ph

AC-3ph

DC-low

DC-high

Household 
socket
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