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Abstract : The purpose of this research is to select an electrical and electronic architecture concept of the powertrain domain
that will be applied to electric vehicles after 2025. Previously, automobile electrical and electronic architecture was
determined only after trend analysis, but the purpose was to determine scenarios based on data and to select them with clear
evaluation indicators. First, the functional feature list was defined. Then, the scenario candidates were organized by using the
functional feature list. Finally, an architectural scenario was selected after performing functional architecture modeling with

evaluation indicators. As for the powertrain domain of electric vehicles according to the research results, the DCU and VCU
integrated architecture was selected as an architectural concept that can be applied to the next-generation electric vehicle. In
terms of cost, it was unfavorable or at the same level, but it was superior under most indicators, including stability, security,

and hardware demand.
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Fig. 1 Electrical and electronic architecture trend
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Table 1 Functional feature list definition

Subsystem Feature reflection (O, X) Expert opinion
Driver demand .(Reﬂef:tion) 5. cases
. including vehicle speed
detection
control
Vehicle data | (Reflection) 2 cases
determination | including Board Computer
Torque (Reflection) 3 cases PT Feature
coordination | including All Wheel Drive needs to be
(Reflection) 1 Case : Parking reflected

Transmission

lock

Charging

(Reflection) 4 cases
including on board charging

Electric energy

(Reflection) 10 cases

management | including Cell Balancing
(Reflection) 3 cases
Thermal including Auxilary heating
management | (Not reflected) 1 Case :
Electric coolant pump Non-reflected
(Reflection) 3 cases case of other
Electric including E-creep domain
drivetrain (Not reflected) 1 Case : functions
Sound imitation
Anti theft (Not reflected) 2 cases
protection | including GPS anti theft

Table 2 Classification of movable functions by controller

Function Moveability (O, X) Expert opinion
Thermal
Thermal  |(Possible) 6 cases including management
management |Thermal Demand function can be
moved
(Possible) 6 cases including
Electrical Energy Charging, | Unable to move
Electri ! Electrical Energy Management because
ectric suj
PPy (Not allowed) 9 cases BMS/converter
including Battery Data is unique
Dectection
(Possible) 13 cases including
Torque coordination, Mode
. Lo . Unable to move
Vehicle coordination, Anti Surge b VCUi
ecause is
functionalityies | Damper, Vehicle function(GW) .
unique
(Not allowed) 5 cases
including Drive Mode Dectection
Unable to move
. .. |(Notallowed) 7 cases
Electric drive |, K o because the
including Electric drive data |, L.
mnverter 18 unique
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Fig. 2 Electrical and electronic architecture concept scenario
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Table 3 Architecture concept scenario evaluation

Scenario 1 Scenario 2 Scenario 3 Scenario 4

Scenario Weigth  pcuncu vcu DCUNVCU VCUNCMS
Separated Expanded Integrated Separated

DCU vcu
combined vcu bcu funtions
with VCU distributed

Criteria evaluated accoring to Rough

reference scenario explanation
Weight of

Criteria category criteria

Electronic cost
Expendability / Updateability
Safety [ Security 10%

Validation effort 5%

Hardware demand 10%

ECU active while charging 5%
Total sum 100 %
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