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Safety
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Variant handling
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HW dependability

54 stedoldl $54 7ls

Security

HeE 87ARES AEE Sl 584

Development cost
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Integration & migration possibility

NZE SW 7152 71& A7172 Architectureo] 588 7154
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Maintenance effort
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Hardware demand
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Number of distributed features

thefst ECU9 Wl Z == 75

Number of ECUs active in charging process

sk ol sAshs ECU 7l

Number of Pins

Aol ZAAol dEHE | F

Organizational

Aol ek =49 AT

- 56 -




7¥8l7] fleiMeltt. HE A7 71 Eel 2
L3 HolHE 71 2El AetrlE ghe 4
3kl 7} 71 mES AHE 47he] s e
ErRl b IEA Alue] 2ol g3t
3.6 O7|&iX] i AlLt2|2 HIt
A7IAREAE o 1EA A Auel2E
o] 7IW& &8st 17709 Alue]e SolA 4
Mol AN AR 2F Skl 4709f Alve]
L8 VR VT B %1 = TH
%

SSRek
Aug ez ZAH, Ao Jrkd o 3l

FUTURE

Vehicle Computer &
Zone-ECUs - -

TOMORROW
é *

Domain
Centralization

. Intergrati

TODAY
(=]

<2l 3> X|ZF

Vehicle Cloud Computing

L[: L!.' L]r
gi‘é’é l:: I:Sf: and Vehicle Computer

gk 2712 A EH Q] =Ml W)AA; ofF|EA AT
o} Akl H71E a4 Rhapsody EollA]

JHe e ke 2835k Atsla Hrt
Ak 47le] A4 AUE] E 7HA AL 3
T RS ArEeiA Ha ArE 53 Av

202 HF oplEA Auges AT

4» ﬁi%

s}
=

V. g5 Zut

4.1 FIIRKSR H7IHAL O |HIN S8
b

AFsAe] A 715 FAIBkE Alol7]e] ¢
ol S7FskaL glaL Alol7] 3ke] QIEj# 0|27}
Bl ook Bdd stedojer AxE
glofel HA 2 Fatk vlgo] Frska ek A
713 Eoell A= 18] 23 Fa7AE 9} 24 <t
A Sol A A= Ae] owAM o 3

2 71 l? wE Ao, mAY% 1Y

= 2] S Fasa

VISION
Vehicle functions
in the cloud

Zone Oriented Architecture

Cross Domain
“Central ECUs”

Domain specific
“Central ECUs”

Functional Integration

H7|H%} of7|HX St



FARAZEAT, A31A A4E, 2022\ 129

A5l th 171 ol7lelA B

ZAR3 A, <719 353} ol

el 18 ProM S Fa PR
%

3 Ao gl x}‘“* AT E o]
ﬂlOIE% Skixe) A(Over The Air) 5 7%
oA FE SHol Aok T IFH
@7114 op7ElX 2 o] A tﬁ_ﬁ}@r A A
Edo] #HdME TFH 0S9 slto] 78
3 dti(Jiang, 2019). A71AFsAke] 7%, &
A =)l FHF3) T2 A 9 ke 313
= A AT ol A A7 1As A
GA A, =HRl 7 FRE A S
8y Folrh. 7|25 FIEH Q] =rR1<]
A7) 7k 7% e B3 HAskE oplE)
A 7444 ko] 1
B34 7€ B4R opEA A BE op]
g 29 7% ARyt 8gs & 4 St

-+ @
rﬁL

0

2ag Aotk FF £4=

42 S5 EL DYUYS S5t Jls =5

—e

A AoIZeA e ol dE s
2 F23e] £ mﬂ%g AT, 5
dolelg 2
AR, B TS B e 4
Holg ®SAT, A £A0) EE Y
< Apkela ojg2] elolEl e oz 7 B4
o E28 #8% 29 WA 19w

7F Ao B0 g H|E2S el golE

v
A
N
1o
)
A
)
;Y
o
o
ﬁ

BT 9] doj= By 725 2831
oj' ©olso] Bol he=AE Al

Aot EFY] 720l e dd dolE
3l B motor, vehicle, power, battery, energy,
charging 5] 8 E¥ 0% 1o} 952 <l
& % glok Y oS 2713 B EHQ
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total_topic = []
total_score = []

for i in range(len(mdl.docs)):
for topic, score in mdl.docs[i].get_topics(top_n=mdl.k):
total_topic.append(topic)
total_score.append(score)

# MY SHY EZRE RS Yo

total_doc = pd.DataFrame(data= { topic': total topic, 'total_score': total_score})
total_doc.sort_values(by=[ 'topic'], axis=8, inplace=True)

total_value = total doc.groupby(by=["topic']).sum{).groupby(level=[@]).cumsum{)
total_value.reset_index(inplace=True)

#topic_doc NME S HNHIEECE 3 24N EIF FFE FE H2
topic_doc = total_value

#3 A EZE RE HEF FatI
topic_doc[ "total_topic_prob'] = total_value['total_score']

#= EZN FoE &7
topic_label = []
for k in range(mdl.k):
# EZO o FF 57
labels = ', '.join(label for label, score in labeler.get_topic_labels(k, top_n=1@))

topic = str("topic") + str(k+1) + str(" : ")} + labels
# E&Z & 49 SN 57
# Labels = ', '.join(word[8] for word in mdl.get_topic_words(k,28))
# topic = str("topic”) + str(k+1l) + str(" : ") + Labels
topic_label.append{topic)

topic_doc['topic'] = topic_label

<37 4> solM2 #83 =1 2y

<2 5> EZ|Y =
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contro
management

mechanism
plate

box

speed
detection
nformation
controller
voltage
rod

supply
water

side

<ag 6> AflulE

m

o1

<E 3> M7|X olEfel 7|5 #H EX
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1H

ARIE0] (FREH0])

vehicle, control, system, power, battery, engine, torque, unit, motor, speed,

vehicle control .
energy, signal, wheel, voltage

motor, device, power, unit, value, engine, control, vehicle, state, system,

motor control
voltage, DC, mode, converter

battery, vehicle, end, side, control, power, plate, body, box, energy, device,

battery management management, information, driving

power, control, module, system, motor, unit, device, voltage, circuit, switch,

ower control - L
P speed, signal, DC, communication

charging, device, vehicle, control, motor, unit, drive, brake, element, voltage,

charging control LS . .
ging circuit, combustion, machine

Zol| AREE= A|o719] 7153 Aol U= sk
olE v3ds] 2™ vehicle, control, motor, o

power, body, supply, air, energy, battery 5| AT} 18]3 energy B2 H7]219] tinlo]

oltt. Eelw) B4 Ao} 2ol vehicle EZe] 2 8 Alo] Pl B350 SRHT YL F
g9ItolE oA Ao A Aolshs Flsel AT 5 ANTh VTR battery E2-E )
E32 gol 52HL FHY AT vl EY B wAYUE, Alo] Bl B8 S=o) B
A% motor EE ARG A Aol Th F4E 4 gk
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shelek 4 AT, motor Mcy

E3 23 ndgs B4 Y& =9 B battery BMS

55 B8 ndds B U 8 By power ICCU or VCMS
2 2802 71| A A7 RS2 AL energy ICCU or VCMS
£HT Qe Ao7) F& G5 R Thes

A= Aot7) wiAS [t 74 B 4.3 7|5 Feature 2|AE X9|

o] A== A7 AFsAE AL EHSQ] el A

OI7|EL <X 459} o] BEsAT. e 2025'd o] % I A7 AsAF 2 EHIS
(vehicle) AoJS 3 Ao7|2= VCU Su¢l 7)% Feature BJ2EE <X 5>¢} o]
(Vehicle Control Unit) =2 DCU(Domain AoJstatt A 7 71E At 5l A7)
Control Unit)7} 912 =E](motor) A|o1E 9 zke] 7)%5-& 7Hke & 19t 7] Feature =
3} A|017] 2= MCU(Motor Control Unit)7} 1 Vehicle speed control 5 357 @52 A2|st
3, EjE)(battery) & Bel3lr] QI3 Alojr)e R FY AeTbEst wefsie 314 Jle
BMS(Battery Management System)7} $1.0.H, Feature S RHgs1=2 2As3H

39 (powen) s} V17 energy) & Alofst]

<¥E 5 7|5 Feature 2|AE A9

Subsystem Feature HHd 0{5 ME7t olA
Driver Demand Detection (RF9)Vehicle speed control 5 571
Vehicle Data Determination (RF9)Board Computer 5 271
Torque coordination (RF9)AIl Wheel Drive 5 371 9 EHQ! Feature
Transmission (RF9)Parking lock & 171 kg de
Charging (¥+%)On board charglng 47

Electric Energy Management (¥+%)Cell Balancing 5 1074
(¥F9)Auxilary heating 5 37
(71%+%9)Electric coolant pump 5 171

Thermal Management

(FF9)E = 37 PiRkg e
o 3k5)E-creep & 37

Electric Drivetrain ° o =l 75
(7¥+9)Sound imitation 5 171 B =Hl 71
Anti Theft Protection (74kd) GPS anti theft 5 27
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267 715 RE
LH 1 437}74%& 2488 4 = ASI

04% l ﬂ%?ﬂ % Hsigitt o 7]
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715l thet T2= Xt 71 Feature
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AuE|edE 58 B wllgs FelA 4
gk Aoi7lel 7% RES wiEske A49e 3
YTk F 4709 A71:AL o7 1EA Al
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[¢]

I E HZ=AF 10 EEAL 10 Total
Electronic cost 47 45 92
Expandability / Updatability 44 43 87
Hardware demand 40 41 81
Safety / Security 38 40 78
Validation effort 33 35 68
Number of ECUs active in charging process 32 33 65
Number of Pins 29 25 54
Variant handling 25 22 47
HW dependability 24 22 46
Development cost 21 24 45
Number of distributed features 21 16 37
Organizational 18 19 37
Maintenance effort 16 19 35
Integration & migration possibility 18 13 31
Communication effort 12 15 27
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cost(97h), Safety(Hd S7AK} T8 8-0]4),
Expandability / Updatability(Z-34/d ol E
£-0]4), Validation effort(d% &7, Hardware
demand(3t=4llo &7-AF}), Number of ECUs
active in charging process(3% & 7lojvb=
ECU 7i=p) oItk Ayl L H71E fleliA Bt
23 B £4S AoFet S aFARRS.
E ASIL g8 Ao, st=glo] a4t
o2 A4kEsl, RAMIROM Ato]=, B4 3
ZA|4(Golden Oak - NXP MPC555) & 71
o7 yHglo]zste] AsMRsE SASHAIT
B7re] 78S A R x3hE JRE
SIAIL 7% 849 119 QlEHo|2~ Q%
o 14l 7} 7% aho F7HE 54
o] FREAUTE HFAar 2| 75 849
9 "H1E BT A T tig H)
o= ASIL /(715 ¢H4), a3 Z24
A 25 9 FF 7% 249 RAM/ROM 7]

of thet HR7} E3HATE B 1o FA7E &4
ARE ol <19 10>3 2tk

Z712F AU EH Q] EwHlol] g 7=}
oFIElA HAAE AsiA Z BIHRAEER s
A& AETre A FelA 483tk Bt
B 7SR A7 40%, FHAIATHOlE &l
3 30%, o B EF @AY oS 8ol
10%, A% &< 5%, st=gdlo] QTARF 10%,
Z3A Z 7jolu= ECU 7<= 5% 2 ZASHA
o 271AF L EQ] =Wl A" 2 7]
A o EA N g =2 7EY
A opdlA AErFed oEA H7FE X8
stk HE W7t A= obef <3 8>3 Atk

A7k 74$, VCU [ VCMS(Vehicle
Charging Management System) &2]&¢] &/
o7 WrkEAtk F7HE] HW7F ZeskA] ¢
7] W&ol wEtA tE AluE] 2Eol Hls)
7HEQl i vlE= BE ek Ay eqth

Shortharmse
SupportngDocumen
Ups L

Desorption rran functionalties:- ...auxdary funchonalties:- ...excuded functional
High_Maturity

LongMame

OEM_Responsbity

Prowy il in Dutiook Entry; Le. - Name - Frst Mame{s) - (Organsational unit)
Rarmark

Responsble fil n Outlook: Entry; Le. - Hame - First Mame(s) - (On tional unt)

ICE, HEV, PHEV, BEV, REX

Mame Value

<IB 10> 715 BE MU It 5N
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< 8> OpPF|HXN ZH AlLlZ|2 HIt

Scenario

DCunvCcu  VCU
=dd

DCUNNCU VCUNCMS
=dd

#3d Bl

Criteria evaluated accoring to Rough L5l B
reference scenario ? ex Iangtion SEELIEY S o) i)
P with VCU distributed

o Weight of

Criteria category eitoria

Electronic cost

Expendability / Updateability 30%

Safety / Security 10%

Validation effort 5%

Hardware demand 10%

ECU active while charging 5%

Overall rating 100 %

SAAIFECIE gol A Yol thelAE
VCU ¥ DCUE &5 ¥3}5= DCU / VCU
223 Adelert 7 €9 iAol &7
el 7 %2 552 7Hlth DCU / VCU
FHI= NEL 7)5S FsM =93t o
Hlo|Ed = glohaL Aesiar VCURE A5t
= F Adgles #3d 9 YulolE 7FsA
o] Y& ECU ARE-2o.2 QI3 YAl H71=E ATk
‘HoPoAE AUE]2 DCU / VCU 583 2
DCU / VCU #8132 DCUS]| 73t H2t 7]
o2 sl FEol =UTE e Tkt
7159 ol wet gebsnh 4719 Alue] e
ZollA VCU g3 9 DCU / VCU 339
Twol SRtk “AF FE T AI@
A st=gofol tigk @ FAREC E ECU 9]
w2} Z713ch DCU / VCU B8 Aug] e
+ OE AlvE ol Bls ECU <7} B7] Wi
ol ©@3o] 9t} VCU / VCMS E83d Ay
27} ECU RIE|# o2 7} 7] wjiel 713

7}E) 21Tk DCU / VCU £2]3 Alue e
ECU <7} ©a1 3R Alo] Aol thgt S}
Hio|2g Ashs Y TSt o=
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<Abstract>

A Study on the Electrical and Electronic Architecture of Electric
\ehicle Powertrain Domain through Big Data Analysis

Kim, Do Kon - Kim, Woo Ju

Purpose

The purpose of this study is to select the electronic architecture concept of the powertrain domain
of the electronic platform to be applied to electric vehicles after 2025. Previously, the automotive
electrical and electronic architecture was determined only by trend analysis, but the purpose was

to determine the scenario based on the data and select it with clear evaluation indicators.

Design/methodology/approach

This study identified the function to be applied to the powertrain domain of next-generation
electric vehicle, estimated the controller, defined the function feature list, organized the scenario
candidates with the controller list and function feature list, and selected the final architecture

scenario.

Findings

According to the research results, the powertrain domain of electric vehicles was selected as
the architectural concept to apply the DCU (Domain Control Unit) and VCU (Vehicle Control Unit)
integrated architecture to next-generation electric vehicles. Although it is disadvantageous or
equivalent in terms of cost, it was found to be excellent in most indicators such as stability, security,
and hardware demand.

Keyword: Centralized Architecture, Function Module, Domain Control Unit, Vehicle Control Unit,

Electric Vehicle, Topic Modeling
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