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Bl Abstract

People were able to travel greater distances by riding horses, which were much faster than traveling on
foot. As roads were laid, wheeled vehicles pulled by horses and other animals came into use, and horse-
drawn carriages have been in use since ancient Roman times. These carriages required a rider to control
the horse, but with the advent of the automobile, steering became essential. Steering is a system designed
to intentionally change the direction of a vehicle’s travel.

The origin of the automobile steering system is assumed to be contemporaneous with the birth of the
automobile. An examination of the history of the automobile reveals that the first three-wheeled steam car,
built by Nicolas-Joseph Cugnot in 1769, is recognized as the world's first automobile.

In 1885, Daimler of Germany mounted a gasoline engine on a motorcycle, and conducted a first test
drive. The following year, in 1886, Daimler built a four-wheeled vehicle with an engine mounted on a
wooden carriage. Meanwhile, Benz, also from Germany, focused on practicality by constructing a three-
wheeled car in 1886 and a four-wheeled car in 1889, both made with steel for added safety.

Around 1900, cars produced by the French automobile company Panhard et Levassor were fitted with a
circular steering wheel and pneumatic tires.

In the 1950s, ball screw steering was developed. By inserting steel balls into the contact surface between
the worm gear and nut threads, friction was shifted from sliding friction to rolling friction, similar to that of
bearings, enabling steering with lighter steering effort. In the 1970s, as front-engine front-drive (FF) cars
began to spread, the mainstream steering mechanism was switched from the ball screw type to the rack
and pinion type offering advantages such as compactness for easier installation and more direct, precise
steering with reduced play.

Power steering began with hydraulic power steering, which uses hydraulic power to assist with steering
effort. One of its main advantages is that it offers a natural steering feel and can be easily adapted to both
luxury and larger vehicles. However, hydraulic power steering wastes energy during operation, leading to
the adoption of electric power steering from an energy conservation perspective.

As the world’s first electric power steering, a column-assist type was installed in Japanese light vehicles
in March 1988. In 1989, the first pinion-assist type electric power steering system, mounted in the engine
compartment, was adopted in Japanese light vehicles. Then, in 1990, Japan’s leading new-generation
sports vehicle became the first to feature the world’s first rack-assist type electric power steering for a
regular passenger car.

In contrast, the European market, which favored the natural steering feel of hydraulic steering, began
adopting Hydraulic Electric Power Steering (H-EPS) in the mid-1990s.

The electric power steering (EPS) market has been growing mainly in the Japanese light vehicle sector
since the introduction of the column-assist type EPS, which integrates a DC motor assist mechanism
into the steering column. In the 2000s, the market began expanding more rapidly as the EPS gained a
reputation for reliability, built on its 10 years of successful market performance.

In the European market, as the installation rate of power steering in passenger cars increased, the
demand for power steering in compact cars also grew, leading to the adoption of EPS in compact cars
around 1996. In the North American market, the first column-assist type EPS was installed in small SUVs
as US production vehicles in 2001.

Japanese and European automakers began to adopt rack-assist type EPS for mid-sized and larger
passenger cars that require high output, and domestic and foreign steering manufacturers began to
actively enter the EPS market. By around 2010, the adoption of electric power steering had reached the
same percentage as hydraulic power steering.

From 2010 onwards, the proportion of medium and large vehicles equipped with EPS increased as
a faster pace worldwide, and by 2020, the EPS installation rate surpassed 70%. The dual-pinion type
electric power steering (DP-EPS) and rack-parallel type electric power steering (RP-EPS), developed
specifically for medium and heavy-duty vehicles, have been installed in more vehicles due to their superior
performance.

This report begins by exploring the history of electric power steering technology for automobiles, starting



with the development of automobiles and the evolution of steering systems. The next section presents a
systematic survey of the technological advancements from the birth of EPS to its emergence as the leading
steering system, in terms of installation rate for power steering, with a detailed summary of the findings.
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NEEETLLENZ VDT, FHOBRFEIHEHL72F
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& B OB L ZERLEZVOT, TYAMNIERE
T L7-FXILOREDSHETH Y. E— & HIFFEI
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6.1.3 RO

Bt oK%, X614 2 MW THMT 5, DP-
EPS & C-EPS Tit, E—#2miEL L9 &95HD
A& &2 TR bR Twb, E=FT TR
FORIE, B EBRFEL TV LEmAZITH I L
2% %o DP-EPS O¥if, €E—=FIEATT) ¥ 7¥Y
Ry 7 2T HNTBY, ZOFY Ry 7 Ak
70y MFTIL =AY Y P ENRTWS, 77
L= 3P ARY T a v OO ANZITIEDLIEE
T MR TE T b,

—Ji. C-EPSO¥a. 7V AMHE=F I FIA
NHPRDNY FVOIFRR(ATT Y 737 5) 12
BRENTVD, ATT7Y) 73 ui34 v8% 04
YT F— AR FEVH)EHRICEESN TS, [ ¥
NANA VT H—=A XY M, BHORTF 4 @ EA
Wb AET—ORICRESN, REDODH L5847
MTTETWEY, HORTF 1 DA YT —IZHY A
FENTVLDTHRGLMEDSHERTETWE EIEE
Wz,

C-EPS @ & 5 12, WU FMITEDS 145 TR wia,
E—F T VA MDORIIC L o THY FVEHEERDE W
TLEHILIIR D0, BfEIHT LT v 70X
ZLGLEEDRD) IZENMPEAELTWDEEEZ LN
%, DP-EPS . 7 ¥ A b % Z\F 55 OMIED
KOHRTETVDLOT, BEICHT LT v 7 0H &
720 (GLH EAD) 230 Ny PV EEEZ Y =71

TAXMEET LI LEDNTE S,
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NG DP-EPS
D
DO
N & /

e |_I o
#&ierLy

Steering torque

6.1.4 BREERODLLE

6.1.4 E—#dLUarvbO—-)bA=v bk

DP-EPS (&, HRIHE 7 5 2Ll EAOERD WREE
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E WAL Y ARSI TBY), 2 -
=v b (ECU) M % RH T 2 LEPDH D, /20 &
YHEF RO TRBIZOWTIIANEE 4 ANOBELE )
VEEENL, ERISHLT, 79V LAE—F DF
Fhem b s8Eb72012, =% & ECUO— KL%
AHERE L TWvWh, — KT 52 L TTEd 3THH D
Ay MIhbEEZLND,

@® E—% & ECU [ o #He i MK HTAR IS & 2 %)

ESEN

@ B AR OB X B B TR & 35k
D

® E—% & ECU—TE— % M1 %&MHIHiLE
35 2 LTI R

E—¥ L ECUZ—MELELTIVLVAE—Y OV
fa—5z2=v % [MCUJ (Motor Control Unit) &
ATV 5,

EPS @4 Jy oIy EAZIaNF, # Ao MCU A35H %
ENEFLEN TV D, ZEEREASHTORIA
MCU & L CThiF S 728 Mo MCU O 2, =2
BRI E SR L Gl 35 2,

FRDOMCU I, E—Farra—I05 K&
N7- MCU e L, /N - BRSO TW5, X
6.1.5 {2 MCU O#MBl & 7R $ 2000 SEARICRERIG S
72 MCU &, €—% @ EEBIZ ECU 23 S 2T IR
L% o T (4615 (a) BUTHA MCU ) . E—
% L ECUW, ZNZFNOMANLTT A ¥ TELR,
RBEOTHTE—Y & ECUDERT HHEL - T
Wb, Hifo MCU 3. ECU ofhedtm 2 /M L3 %
ZEIZED, AFTY Y IFYMOMFIFEHEE—S &
DEICECU 2387 MCHWRT LI LWL L.
PekDE—% & ECU MR HAT, A5 T 50%.
BT 30%DHIH A FEBEETW5 (K615 ZH) o
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“ iR - 5900m?

% : 1,190cm®

B 3.4ks B . 2.4kg
@ BiTHMcu (b) gxitftMCU

6.1.5 MCU QL& ?

PRI MCU &, ANEL - BRALB KO 2 b 23R
§ % 72012, ECU KRR an A3 € — % & [ E 12 BC i
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ENTV 5, M6.1.6 128D MCU O P % 7R3,
EIcE— 5 oK (A7 =%, u—%, BLUN
I T)NH Y. FOTIZECU OBEREER dh 25 A
AFN W FHICe— b Y 7 PREINTVWE L —
Ny Y7 TR, ATT Y VXY AR L DY
FFHEL->TBEY, ATT7) Y 7EFXIHNITE S
ETHABRD T IV I Ny Vv FEORE SR E BINO
= by BERE LTHMEH T 2L 7o

TWwb,
_ «b 4
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novvs B
TU—L
UU—ETYa—

6.1.6 #FHID MCU DREEE ?

ECU otge#fmix, MMULAHShTEY, £—
Iy YT — MYy IR E NI EMICERS
ENTWw5b, ECUDFEHIEmE %5 UVW @ 3
MLz 3N =Y 2 — VB X OEIEZEW
TLHYVLU—FEVa— - T rr RIZFEESR
TWwbd, 2O RICIEA v — MRE SN -BIRE 7
L—APHEEINTWwE, KM THLI YT
HBLOFa—2 a4 )V(EMC, Electro-Magnetic
Compatibility ®F5&#05) ZBIREH 7 L — 2 OFHNIZR)
FIMBEINTVWD, ZLT. 50K
e A U= MRS NIRRT L -205 -3
WAZH RSB X OREDE Sh—MEsh Tz, BIRRO
7 L— 20 FEICHIBEEAR DB E S M S
ECU #fE#MIE, TE— oV vy - v 2
TEHSND DT, B L OHIE» S O®EBE 1 X
RS AR L o T b,

C O R ER T 51213, ECU BHET M o/~ AL
MWERINZ TN RSBV, ZOXIREE LT [2Y
J—EVa—NiE, TV AT7r—F— )V FiEEL,
¥4 L2 M) — FEAR (DLB) f 5% ] ¥ 23R & 4,
YL E NN T —E Y 2 — VERHHTAHIET, &
WAL, mtkRe il B XU 4 ZEABP ST %,
MCU o/hE! - BEmflid, HEl~O#F M Z K & < h



L &% T, DP-EPS AN\ 727 ¥— VR A ¥ b D
— DL LTHBMLTITLZEIZR S, X617 12/
X% 7Rg

X6.1.7 #FED MCU DAER?

HER D MCU 1E. IR EH AL AR E L HEH O
RIS LTz, I MCU 23589 5 72012,
MCU & — IR % FE#H i O HHLRNEE 5 5 2
EWdHotze Ty HMA—H—IRED I A7 ¥ AR
\ZHEPLS B 7212, ECU OB ¥ v 7 ORIk %
BRNCHEHRET 5256 d H o720 Hlo MCU Tk
a4 F A HMTREIEE RS L, 327 %
FHD AR FHARRICHENL L TEE T & 2 M4F 2 bk
AL T2, M REEICX ). A2 MBI
FRENDL AR 7 FHBICHEDRELMNIEVES L &
D, SRBEHOBKI A MED FIFFIZEILL T b,

ALY NTETT1T
Z5 7Y > % (DAS)

le2

AT TNA TA XY AT LOW%EIL. EPS 258 E
ILENTZ AP HREADPHBEEN Tz AT T34
TJAXIE, AT TV T7ATGLERATTY VXY %
FEMAIHAE S 54 V7 374 24 b x 7 hHEEL
RAHBIENL, AT A5 A EHBICEFTE S
DT, HEHEOREH CHZ 2% 7253 L Wtk
ENDHEMTH L. LhrL, N IAXHHTHLE
Ko BT VAT AEOME T 5 EAERKEE & X
IRFET 20K ELHETH), AT T A T4
Y YAT AR EHT D100 Bz RIS RS &
ncTwi,

IS oOEICH LT, HEHBERRAH TR,
[ATTYV 7Y% 7 bORBPIZT T v F & THEMW
FICEI DT S & THA IAXYEES LV AT A3
ZBA% L. Infiniti Q50 IZFEHRL T2,

HLWATTY VIR ThHETA VI VTS
FATATFT) Y7 AFTY VOB X 2 ELALE
FICEEWZ T A Y 2B T 2RO AT T~
TYATF AT, IWEBNDBENI A v I RNy F) ¥
rmoEiEgEtEr o4 NCRETE 27T

VYT VATATHD, UTIZ, ¥4V 7 T T
T4 TATTY 7 (DAS) OBZSMERG 2. H EHIR.
Nissan Technical Review % ZMH L Ttk 35 ¥,

6.2.1 DAS Y X7 LiEa
DAS VAT AE AT TV YT T VI N-T 7 Fa
I—%, AFTIVY T T+ —A - TrFaT—%, 7
F v F,. BLU 3O ECU & ECU M Hl1E THE
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AFTVITTYTN T FaT—%3, Fv7
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ZNZFNOY=F vy 7 MIWHEEE 7T LR
E—IPRESINT, 2RO T ¥ A b ERBY R AHE AL
ENTWDB, /2, ¥ AT AHERERS O R IZ, /8
77 v THEEE L CRRE L T b ¥ =% ~ EPS Bk
PERT 2 L JITBEE LD IV R = % v
HICHEFEINTVE, T ¥4 L7 MBS %
"D, AT TV YT Ty TN T 7 F 2T —45I3,
IO~ Y Ty VA FERHE T ARV Vg
YAYNEMTFOR Y Y MEEDSE SN TV,
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2AFTFVITT oI T I Faz—H
K6.21 ¥ XTLIEKY

ATTIVSYTTH—RA T FaL—%iF, ¥~=a7
Vg AL OREEE R ->TBY, NV FLVY YT b
TS, 79 Y L AE—=F A FIcERS L Tw»
Bo NY FVKA—=NVERITHADOT TV AE—FIE,
WAET ATy A L7 MCHASNTWS, E—
I T L Assy EALTCATTY V7R —=VITHE
WMENLID, =DMV IZIRBPEDEEATFTT
VY TR =N E R UN—UEDBZ DS, K
E=FIIEWLERHA L, AT TV T 74 =)0 7%
BLbLRVE I VIR OEHZ > TWb, &
7oy KHEE - WMV RE—S 25 0L, ATTY Y
TAVTF A= a VOEEICHREL TV,

75y Fid, BR - BTV AT LRI AR L
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TTVY T T r—A T FaL—%%lkid 50T,
AV IFTAIA M7 M RICRRE SN TW S,
AFT) YT Tr—RA T2 FaL—%OECU DY
FvFDOIVIA FE@ETHIET, 77y FIEH
BENb, EHEFIEH SN TWD L XEF, 75y
FIEAERGIRETH . B EJRLY ECU (2t S il
Ko BFYAT LAOWMEZE % FEHi L T2 5, ECU
V7 Iy FreMBETAIET Iy FIdHEKEIN, &
TOT77Fax—5 ORI ER»HRIND X H I
HEFEhTw 5,

DAS VAT A&, AT TV YT Ty TN T
FarI—FHELTC2HDOE=%., BXUATTY ¥
TIF—=A T Faz—=y L TIMDOE—%T
GEF3MOE— A I TV 5, 3SMOE—F %
EXBh3 % 72912 ECU 2% 3fE#E# S 1. 3@ ECU It
THHEEE D FEAT S IAEBPIRI 2 M HA R AL S %
LT, BR BT VAT LAOREERMEEICKETE
LR E LCTwWhb, 3o ECU oI @EICIE, 8
B ECU MRFHIFIHEETE 2 L) ICHEFEN T 5,
ECU M OAHHEAE 11L& 3 T g ko i 4 v
7 — 2 HiiiTd % Flex Ray' 255 S, BHHEE
BEOmEWEEMEE ) 7V 7 £ ZUED R ST b,

RTTIT I+ —R-

6.2.2 DAS YAFLOBEE
779 FDOIVI)A NE@ETHI LTI T v Tk
S, ETFO7 2 F 2T — & ORMRIYHER AR
ENDELHICEFEIEN/Z2DAS VA7 A3, BAES
IZHDNWT Y A Y ORI & AR 2 AT 5 2
LX), IRAWHIPEO XY IO EDTHET, KH
IERE 2 IVEME O RERR & BT 2> & DAVELI K 5 B
RREVEZRMN. S, fEROATFT) v 7 TIREHTE
Te o 7R HEE R 2 iR I TE L X ) 10k o 720
O R TR e WERER TR E CHliAT) %12
HHETE 2, —H, MAUSTIES A Y oM
HEZ RS LT RFREEZEE R OIS,
@ B (b72H) RETHAXPENTH T IHER
SRDLIENUMETH Y, P EEoTI -8
MA@ MT 5L EOEMEEIER TS,
@ W5 ATISNDMNG 7 4 Y IRB) 70 &EORE
BAREZ IS LC @i OREHFAERSI N5,

6.2.3 YRATFTLODEREE

DAS Y A7 ADMRAEEER, X622 1RF, #Hifx
BHDVBAEL TN VAR AT T V7T +— A
TIFLL—FDATFT) Y ITT V7N - Ly TH

S RSRU TP T
4

AF RV 92
ATIHERE

FA VIt EERH

BEY—NGH{E

ATFTFIVTTT I
FHOFaiIT—4

K6.22 YRTFLOEKREHEY
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B EICaET 2 ETELEBELEHLTVL, TOHRTIR, REFZA IV I/RIEEZTOEDT
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HMENECU T ENL, ATFTY YT T VT -
7 2 F2T—% ECU E. ECU M D@E T/ KV
EERZEL, €ONY FVAES X OHE L & o il
B2 [F 4 VvishempEl 28045, 2L C[%
A Yushefy | 2SHEMEICR D MRS — Rl A 7
TOVYTT TN T Far—yTEITEND,
BHEEPRLBLATFTY VIR AFTI VT
TUTN T I FaT—3 DI AV IHISHESN
%777+ —REREE 5% EDOHEMTEHD O LE
BB IBHEMEN AT TV T T d =R T 7 F 2
I— 5 DERE SN THAE) & U GlIRE RS
bo FHEF L, BIEORBEK NI ELTT74— Ny
7 ENDBDT, EMERNY FVARTREEDS T RE L % 50

6.24 YRATFLMERONYITvT

R - BTV AT 41 ECU ORI =R
BT H LD REESHRIBENZE EITE. ATTY
VT TH—R T FaL—¥HDECU P oS
NTWw227 7y F2MRT2ERELELIEL L
T, 779 Ik sNb, 2L C0 AT T) VT
T —A T I F2L—=FEATT)VTT TN
T F X — I ER SN T A = Ve
fepsfE Rt sz, 2L T 2D 2 9 b OlEd
BHELTWEWATFT ) YT YT 77 Far—
ZOECU LE—=FIINY 7T v 7E—FTHFELT
BET % (X623 ) .

[GSIzRe

e

623 Ny IF7yTE—RK?

Steering
force

Steering force

EPS Y A7 ATk, VAT AN L2546, 7
VA MEREZELLL T 2T VATFTY Y Z7I2Y0)
B2 TR MR L TV 5%, DAS ¥ 27 ATl
WD Ny 77 v THEEEZAHLTBY, Y AT LD
—HBICHEDAE LT, RS EIET 0w Z
L (Fo b ZBHEAS/N L CO) BfE LT 5 & 5
LY AT AEFENE o TV A,

6.2.5 DAS #gE L DYFH
DAS ¥ A7 A TId, WM 2L % & DR
ZHHEVEBRESTTNHNY FVERTFT) ¥ 7 EFYHigE
MINTVEDT, ZOESETICHIEEZMZ S L
Ty IBBEBENAVNSVIEMER AT 7)) ¥ 7% & Wi
LT (X624 ZH) .

Conventional system Direct Adaptive Steering
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FORIHNEL R, Ty 7Ny 7 OL R0 ERkE
T4 =) Y THIREEIN TS (625 SH)

DAS Y A7 &%, BALBFITHEONWTH A Y Df
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HILTIE S A Y ORI Z RS L TR Z2EAER
END L NS (X626 ZH) o

IBEVVEEEL |

Steering gear ratio

Vehicle speed
6.26 EHRIIIGU =FYHEOR]ZEEH

DAS ¥ A7 A, NRWICHBEIRZ Hig L7z
AT LEB Do BEMOKFH TEPS &38R 420.
WBEREIZ Ny 7 7 v THBEZ D, 74—V - ML
5 » b (Fault Tolerant) & WHEN 2 #&ET Tz A7z
VAT LAEROoTWA, TA—NV - ML T EIE
VAT AR OFETH Y. Y AT A O—EIZHEA
ALTH, EERFEEELET2 L) 2R (2
ABEREAHNLCTH) BIELBIT 2 LD BT AT 2 %
HET b0 TH L,

DAS Y A7 A% L7288 5SS M BEaE 258
FEHENLZE, FLTC, 79y FaRlhwiEseh
AT TN T A4 XA 2L S h b,

I 6.3 #aets (1SO 26262) HISEPS

HEJHEICE BRSNS ER - BV AT A 38R
EEREAL - EARRE LSRR L. AR D A
ML Twa, BR - BT AT A0S 7z kg
AR R E By 72 < BIME L. HEJEAYZEIET T
LI ENRDOENS, ZD72, IEC 61508 TEFEH
BAL SN TV IR & DE 2 H A H BB REFEITEA
ENBH T LR, 2011 F I HE) HOBREL 4O E
BB & LT ISO 26262 35T E N7z 99,

H B S B e 2 A EI RS B (ISO  26262) @ B %€ 7
DAL, PV IZEIFET A MV RS
H: & % MCU (Motor Control Unit) #R® € — % BX#E)
2 SLRAL L. MBERE T 7 ¥ A N kbt & i
L. fliyZetkng, Pudtkom B e /b2 28 S 270k
A% 4 (ISO 26262) MG T A7 ¥ A b ¥ 4 7 EPS A*
2015 AE ISR PERIB SN T WS (631 M) . DTS
JTEKT Engineering Journal % ZWB L Citib 35 7,
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MCU (Motor Control Unit)
ALY %y b

MLTEZY

M6.31 JATFLT7IXMaATEPS?

6.3.1 EPS OZ£M4HER

EIBSHA 1SO 26262 DFEIC LY., BFHEHFTHRA
TEN=FT TR Y 7 by 2 TS 53712
L BREEL, G, SHEE, B IO ORI (£
631 ZM) I2)t U T ASIL (Automotive Safety Integrity
Level : [ HBJ L AKEE ) 12T » 717 Sh b,

#F6.3.1 ASIL RENDIEE
Ei=1=d AR B4
BEXE (8154 L] (S0) ~
(RSIANELRR |\ [EREBPT / BHHLE

Severily | =i 11 5152 | 5] (S3)
D1EE) 4 B
BERER [JER I HER A EL) (EO) ~
Exposure | (BEIEN /Y — K| [FEEICHERIZV] (E4)
CEET BIERE) | 5 AR
HERTAERE [#4 U CHIEIRTEE] (CO) ~

Controllability | (K51 /82 & 2R | [4I#07EE] (C3)
EOBEOHSE) |4 B

ISO 26262 » ASIL 1Zid A, B, C. D Cighllshis 4 oD
BREDSE SN T Wb, £ 631187 ASIL g O
FRE ASIL LXVoOBfR%E, 146321279, ASIL-A X
HE)HEONY — FOREED IR HAK, ASIL-D 3k b &
W EERLTWS, B, QM (Quality Management)
T ASIL-A X ) LRUVPE DT, FFESINL Y X
7 P& 7 )RR LA W L < TH LvalEE oM
HERP A S NDHIB L %25,

Exposwe (S5/)

£ Controllability (321F)
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/N Severity (FEE) X
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EPS ¥ A7 A Tld. LT OMEEE— F2YISO 26262
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IS OMEEE— FIZH LTid, B% - &Gl Lo
B O KB THRIBRSZRICEDbEMWEDIEY
AEFERL, WERORNEFHmERET S L1
L0, TBEIsA & R R A TRICA DY S 2 & TRG
LCTWwb, F72. TNHLOWED ED, Y AT AR
HWHFAELBICT 27 Va7 <A 3 v OEHERER
T ANVE—T7HEICL) A7 23 EREL, FhL
FEB KRB 2 5 v X S ISR 2 s s T
Wb, LA L. EPS O RHHAHLRK L TH Y Hif
DORAL (B IS L. EPSYATLADT VA b
HPBERLTWDLDT, VAT ATERIZY AT 25
IEDHFE SNV E 2o TE TV A,

6.3.2 EPS 7Y R MMEIEDZLRETBIRE 2 R
EFENDIRA

BHBHES X O/ ED S ERI BT - 72
EPS (3, Z DA T A& Mkie iy 2z thrgm B d & ) oK
R HAEIC O RARE S Twb, —F. EPS i
B - BTEHMCHEINTBY ., Hh—. Kk
LA, 724 vk —T70BME LTREeMIC
BETLLIIC. TYAMEILT S X ) ICiEIsh
T&7,

T YA MEIE LG, BREEE L) KREL %R
0. FRICKRBSER O &, ok To/NEISRH R L
T 2L, EHICKERT VA MIRLELLTW
L2DT, TYAMELEOEELREL, 20X %K
BIZBWT, WL CBEE 2 MR 2013 X 0§
L %b, TYAMEILEFRESERVWDITIE, B
B S ERWARERENHAN R BEE SND. LA L,
BEMICTE TR O T % B2 2 aHE B gEmIC
ATRETH ) WML 2HE0) 27 2 W2 5 HRE%L
BEDOEZFVBLELE SN S,

B EYHLIC B 5 BEREZ 4013, ISO 26262 THIMEAL &
NTEH, EPSDO7 ¥ A Mo ] fgdk % fi ) K <
LTy 7Y A MEIERFEESERVHILE LV, £
D7D, T ¥ A MEIE OSSR % MR AR S
572012, E— ¥ ORE) NI % TUEAL L 72 2 Rk
77 L AMCUDHEINTWS, BRlatts >
Y — T SNz 2 ZERE) 77 2 L A MCU D%

\22>W T, DENSO TECHNICAL REVIEW % %1
LTUFICRERE Y %

6.3.3 2 %k#HEE ISV L X MCU

BSE S N7z 2 RMBREN 75 ¥ L A2 MCU @ N R &
i3, E— ¥ EERO EEBIC ECU 2SR & 1T 5 h 7z ik
BEIZ %> T2 (K633 M), E— 7 BHMEH» 5
275 %5 3 (UVW) OF— ¥ AT, 3
77— Y 2 — )V (Power Module) 1244 L 27 M2
¥ixhd, ECUIE, b=y ¥ 2, 2 OBIREMNR.
aR7 5, BLUO2RHEDO/NNT —FY 2=V THEK S
N, = b2 v 7% 2BOBIRIENRTET A 5K,
2MDINT —F Y 2= VTEADSPA AL L
L. =% OIS ENITHE 5 & 9 I/ s T
Wb, B, E— Y ONREEAERILT S N VRV
3K PT (TMR : Tunnel Magneto-Resistance) % T &
AR EAR L ICEE S hTw b,

Power Module

Microcomputer

6.3.3 MCU OREBIEE ©

2 FARERB A IE T B E— 71k, AT — 7 EBME S
HBEICLT2RMBRLET S LT, 2 5MEEH) %
gL LTWwWabe £ LT 2% % nlfiz ) i1
30 deg 7 b &EAMITEZEL, 7 b3S
MZET 2 RMEZMET S & T, HERD 1 RERENIC
HARKIEIZ MV 2 )y TR S Tw5 (X634
ZH) o

2nd Winding

Segment Conductor
Distributed Winding

10poles/60slots
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E—F AT —FOFEFHI, 10/ 12 217 v FTOHE
FRENS, 1060 A1 v o SC HRT D540 %
% (Segment Conductor Distributed Winding) % %
FT5IET, E—F AT Y OERE— FEL AL
S, IRE) EEBE 2L T 5 (X635 1) .
F 72 WEROGE T T TIINEWNT 57— AEBOMRLET
AT7OMMEE T v TS UEN Do 72HS — kT
TIZTHZETOHENDr — ZADRHDTREL % 0 &
wLEh T3,

Concentrated Winding
( 10poles/12slotes )

Divided-Type <‘] r'

Distributed Winding

( 10poles/60slots )
Integrated-Type
Core

o0
3 Deformation
s ff Mode
&

K635 E—42X7—%"Y

ECU %, E— 5 ZE)T254 o N—F MBI
B L= 2 R THER SN T2 (K636 %
W) o E— 7 BREIRF ORI Z A X —Y LTHhD
L. IR SN TWS EPS Ot KEMAT T 1)
Y7V E100% & L7z YA, EATHE (10 km/h BL
B ICRBEEENDEATT) Y7 MV 713K 50% LT
b B, WERO 1 RBERE) EPS O R RIEIZ1E
TYA MMV H100%EIE L, FEEITK E R -
V7 REEHICHEE I ND, Ll 2R M THN
1 RMEEFETLR 0% DT AN MV 2T
CENWHRETH O, EATHE (10 km/h BLE) IC0EE
ENBATFTIV YT M BHERENDLZ 2R 5D,

1st Drive Inverter

Vindings

6.3.6 2 RiGEFENDMEFEE

Thbb, 2 RMEKE MCU @ 1 R ALK L 72
BAECBWTH, BAET HIEH % 1R CTEITEE (10
km/h PLE) ICBE SNDLAFTY ¥ 7 v i3H
Eh, BEERECIZ, ¥y Y aR—=FHAD T v TRT
W—TEEINLOT, EETILE%YTE Tl
M RETH V. BHEETLZINET 4 —F— BB T
Yl ENOETDWRREEZZ ON D,

6.34 [EEAEtVY

7Y VAE—=FTIE, E—Fu—F iz ik
HEVZHRIN L CEDMEEIZIS LT 3D AT — & Bikic
IEREE AN S & 912, ECU BB MO 1 >~
IN— & BEDHE STV 5o IERE T/ 7 [ i £
e LT b A VEIESRES (TMR @ Tunnel
Magneto-Resistance) -+t V3 SN T 5,
E—=F VX7 MEWICE YT Ry DR L,
ECU MM EIC TMR W IC #5952 & T, JE
ol 22 5 35 72 LG B CA EEMRI 2 W REE LTV b
(X637 ) .

Magnet for sensor

N

TMR sensor

6.3.7 TMRE#EZA >

ECU #AMK E2 TMR £ IC H3%6# S b O T,
TMR #ZF v HICEE—F T v 7 FEMICHY A
oz v sk Mk, MR AE X LT
ST LML D D, 22T AL — X 7% EPSBK
BT LE SNLMBEORE L ER T H72012, E—
% & ECU 234 A&A F 17z MCU A AR IRF L2 [ i £
oM NEEEE= S — L, HRKEOMAEIN
U7RIE 2 EhE L Twb,

6.35 ND—EJa1-)b

E— Y ERE)E A 2 RFICTH EA Y N—F KT
ffi F} & 115 MOS-FET (Metal-Oxide-Semiconductor
Field-Effect Transistor) ®¥&E b 2 f5& 7% ) ECU ¥
NOFEWAR—ADFERPH L 5%, 22Ty 154

*1 SC (Segment Conductor) & 1353EI8AMRD Z & T, SCHA L I HEEINAMOWEBE AT —F I T OR

R LAATHEE T APMOZ Lo
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MCMH &5 MOS-FET & —fD/87 —E Y 2— )b
D3y = VIR B Z L TERmB R L. 1Ek
TTOA ZN—= M & ARIEZ /N EZ E L, /D
B> MCU OREH 2 AL ST 5, (638 ) o

< Conventional > <New Design>
*MOSFET
*Shunt Resistance |
=Wiring Integration

o

6.38 NT—FT1—-JL?

T/, —MHAONRNT—FEV 2NNy =I5
LT, B{HED/Sy =YD MOS-FET i+ %
By L BT B L. WO MDA T Ln b
WERPRIR SN D 2B SOOI —FY 2 —
W2MH & B — F BRI 2R A L7 MTEHRENT,
2 /D E— & ERENEE AR S T %,

6.3.6 ¥V

FEREZ 4 1SO 26262 ICHERL L 72 HRE 2 AT 4D
HFECBWT, EPS ¥ A7 AR E LRV ORENE
KOOLMN S ASIL-D Z KT 2 LEDDH D, Hil~
43 OgEFRIZRETH 20FIT (Failure In Time:
IFIT & 10 IR 4 72 0 1 m o fhE s & 5 i) 72
FEEEbLNLTHEY, ASIL-D OfgfERoHiEEE S b
10FIT 272 22 o 2 2°C it 28 0 SPFM
(Single Point Failure Metrics) >99% & LFM (Latent
Failure Metrics) > 90% ® HEEA R E SN TV b,
ASIL-D # #5720 0 70t v 4 a7 oufix
B 2RefiEL LT, Fa7varuy 7 A7y 7
PEHRHASN TS (14639 BHd) .

bl Comparator

Core #2

M6.39 Fa7)Ia70yTXTyT9

FHERTIZ 12054 I1HERL-2o0 7Tty
Yarvoray 7 2FHRSERES, EhFhoaTr
TH UM ZIT>TWb, ZLTC, TNEFIhOITO

ALBRAS B % LRI B8 CHO LT W] CALBEAE R 72 5 72
L ERIFUADFETEND, T/ RAMR 7T v v a
AEY =7 LA % ECC (R ) ARIRETIE) M%<,
HCZ W %2479 BIST (Built in Self-Test) 7% &3
s Tns,

6.3.7 EIREERDEIETES

IRAFEHRD 7 o+ — 2 % FE SRR TSR Ly Wiy i)
ANWE LT ET, WAEHIAIE D7) 7 3 a ¥ 2k
HT20% 50K S & AE 2 ) B 3272 (63102 M) o

T4—4L  FEEHHHOE

6.3.10 BRMEDEMEZFF 7
6.3.8 BHRmODIFR
MO R IK 6311 127" 7,
(1) 73 A bkt
WL OBIEZRIBT S MV sy e, T
AN MV &R SE D MCU B0 € — % BRE)
k2 U RAL L, R THIEF 2 RETOT
T A M REBEASI] B
(2) izt
ATAT Xy MROMEETICLY, HET
AV — WRIIRE o BiE JBEAiT 712k e % 1) b
(3) Pt
WABEIBD Y + — K B HELFRTHI LT, 7
V7 e v RGERIE 20% KiK.
(4) /4L (MCU)
E—F BB AN —E Y 2 — VR L TMNIL
DR R R A BIPAV/NE < ¥ e i o )
ANRERH RN, ARRET 25% I

((Eps7uosa> Gmims | ( MCU /Bt )

MCU {43, %

EPS 7Y 72ax, %

[ER

6.3.11

FREMDIER"
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Sy IINFGLIVTIANEAT
EBE)/NT—XFT7Y) >4 (RP-EPS)

)64

BRIEEROE T ) L E RO S BB L0
HHRN LOELR ENL, RMEmL ks 7 ADH

(BB ST — A7 TV ¥ (EPS) O = — X
PRL T B, FFIZRBIEIZ B W TiE, il H O
TPV EPS ICER SN L 7 ¥ A b MV 7 OfEAK
L %oTKL A,

BASH Y =4 727 M, KREEICHERTEER 7 v
INRFGVUNVT VAN A TEEYRT—RATTY V7
(RP-EPS) % BA5& L. 2016 4F 12 H\Z = pE % B IA L
726 RP-EPS %, AFT7 VU Y 7Otz T A T
%E—5 DN BAENL M XD FYiHE R —
VR ZHWT 2 BRFFICHES 2SR S, &
AR=ATLYEMIIOEPS VAT LELTTA ¥
>y FENT. LWNIZJTEKT Engineering Journal
ZZM LT3 5 00,

6.4.1 RP-EPS Di&i&

RP-EPS &, # A X2 Wi iEIZE—% & ECU %
RETEITI VI TIYANIA TIZHEEN, ZOHT
b E IS BE 2 EPS OfsE & LGRS Nz,
Ty ZHEINCR— VR EPEITLNTEY, =% b
WAV MITy 7ME TV AMNTAHI LT, #
fETERBICENCHB Y, WIS LZZ Lo - K
R CH L 72BE) ST =277 Y 72> Twb,
BB, Ty EAMICE— Y ERELL [Ty 7T
A N¥ 4T EPS] O#LEL %D,

v 7T YAMNYATEPS & RP-EPS &, bV 2o
R Y= VEICAECE S % O3 dkE LT 5 25,
E—FLarbu—5% 7y 7 EPTICLATY MY
%M CHEE DS R > TWw 2 (641 28) , RP-EPS

TiE ATTIV Y TOERNZT VAT HE—FID
MV ZE, NV MZE B FYV AL AL TR — LA

WfmZEE N, A= VR CIMEES NG NV %
7/7mﬁ WCEHL, Iy 7%k 7 A M oHiEEL
HoTws (K642 EM) .

6.4.2 RP-EPS B®RHEER 1V

6.4.2 #aERE(CHIL LTz RP-EPS A MCU

H By L A AR 2 4 B3 A IEIBE RS (ISO  26262)
WCHELL, HEEEORIMEZMRINT 2 PV 2k,
TYAN VY BREASELE— 7R E 2 R
L. FHEDON—F2 = 7ikERE, b9 —HOIEH %
HFETT ¥ A KA HE & 72 > TV b0 MCU
Tuyr7ME, 643K T. £720 FYNELS
MCU D 7RG AT B it R i % Z R L 72
x5 % % 0 A A CT.RP-EPS HIMCU 25#kat ST\ %,
FXNIBAOKBATT— Y ZHCTRIELTW2
L ETFHOMPOERICE ) T AT L,
ZOBWKEH S ERET LA, FYONET»S
MCU ~DKRAIZ & ) ik BR eI h s, 20
s & LCE— 2 Mo W iic s Shbfiiszic
FANT =T KEAZ BT 5 HEE T D
LBNTWV5 (K644 W) o

MCU
(£ — 2 ERE)EIFRAER)

VT

6.4.1
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Relay 2

MCU

ECU (m=12&)

Inverter 1

Current
Sensor 1

Current
Sensor 2

Inverter 2

6.43 MCU#ER 7Oy v

MCU

6.4.4 MCU KBAXIEE

RP-EPS A& # S 1L % Hipjid, ik 4% ¢ AR i & 1
RHPRESNLEOT, XYkl AR THEGED L
DO LWlEbN 2 Z BT 2 5ERH Y, ZHITHIG
TH0ICBEfAE L CRmLIEEZBMNL T2
(%641 B XU 645 BR) o

%6.41 MEAEMLE
LR e, R REALIE
Fusomn | JLTAIZER Y- IVEDBERMIED =%
S A TV A MLIEEE
o RV b, MEYEEEERT DDy
’ E-4275—-X VISR - E KA

Fle—= BT BP0 k) HR— (P2 =S L)

E-425-2 (8

RIS ()
6.4.5 MCU MEELHE

6.4.3 R—ILRUEBTHRET D MLIZE)

E#h T 7 AOHMIZHE RS D RP-EPS Tld, /b
BRI 72 LIS ARBREBEANDOER B E L 2 De 2O
FWESRNWE R S50, F—IVALICA
NR—FR— V2R LR L [ LS TmEm Rz
XoTwb,

AT T YT ORRE NV 7 EEDET S L s
FZREAT T TR AL =V 2@ U CENKZEZ 5,
Z OEFEIIFHEE L TCR—=NV R L EHWIZATT
VY ZEXIZBOWTIE, L=y F o vy VR ED/MEM
O BLBRIE LN ENDH D, MV ZEHEE
DIERE BV 7 W % K 646 1R T o bV 7 2B
—EDWTHEAL, ZoRERMEIR—rRQA Lo
M E T2 Eh 0, = VALIKRKT S b
VI EETH DL LD SN D,

MO EBHYDOEEL, PVIEBRLOLED
A=V LOWNHFOMKTZ XHCT AF v THLZL
ToRERZ K 647 1R MV EBL LORAITR—
WASERBBCTHAEL TV ADIIH L. /MEAERED
BLHE NIV EBD ) OYEIBNTIE, K- psH
ft L CHET A& KE T E AN T WL EAT
WOV bNE, THI/MEAOEEYRELIZLD,
R— VDR AN LA R ZE 2 5N b,

AMEAOBEYRLIZED, BEVEIR—LE) Lok
fliASHEZ B & ML 2R — VTR BRI T
%o TOTRYBEHEOLEIZL Y K= )L DiR)s ) 3E B
HHESNL20, HOBRLOMEMIZED, F—n &
9 Lot L7 E 52 81l b, F720 K—
VH DT BEEIL, ZEMOR— V385 5 726
DIFIDVKREL B0, E6THEKELIZR—LES L
OFMAEINLE LEZ SN, K= VEOFTD B
B 2 RS LETH L LRI TV D,
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BRAE ML Y

BREAE
6.46 btILUZEEHW

MV EENS )

NEAEIR R L B Y

K—ILfalFv b

MLOEEN L L

- !
A= R—JlhaUsh

6.47 KR—ILHLUDOXIECTEHEWY

6.44 AR—YR—)VICKDMR
R=NVRLOEFTE LT, =) LT JEE
BT 2 e LT, A= R V2T 5
HEETTimsh T, EEHR— VAL TIZH
b ENBEASLNDL, ANR—=FR— &I, Lk
K=V ERFR—IVOMIZE W, XRHR—VEDE
RONERR= VO LT, ZOEHFEBIX, KO X
VICHHAT LI ENTE S,
AR=FR=VEHHLEVEE, 0L EKR—
VOB HFIEFE T TH Y. BT 2 R— VT
fill 5% &9 RRWTIER =V TT R BEEHPA L.
R—= VR LDOR—= VORI HFEAE LTIV s
BEDIRAETHZ 2R D (X648 BH) .

R — VEFEHE) 7 v Ml UE (Eik)

A@E A @
\\\:béﬁ//ﬁbmwnbﬁ(lm
BT A R

K648 X~N—HKR—JELW
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ANR—=HR—= VR L7228, AR—F K=
FTHER— VLY ERIVPNIOE= VO TRLHEICX
LI ZZF T, TRV E O N s 5 2
EWTE D, TORD, K= &) LIWFEMT L XS
BIRWTFIZBVTD AR—F R =)V HBCH 5 iz [l
T A5DT, K=V TTRYBENIEL LW &I
%% (649 ZH) .

Fv MilzaUiE (Eix)

Tecec.

B Uil UE (BE)
ZA HR=J

Iﬁf N
K6.49 A~NR—HKR—JLdHi) W

ATFT) Y IEX I LAMTEICETIEE
<y HLEATEWIT ) SN Ly MK &
BRITAEMIIIMT 50 R—NVRLO MV 7 LN
FAE L CEIREEMNEEZRELZ 501E, EICL—r
Fx VB EDNMEM BB RTHETH Y, FH)
L BAEAEAVNES <L AT E L TR
B COMFHER L HESIT TV D,

AR PR TIX, EimEA bV 7 EFHE KL T Vv
oo, ANR—H KR VITAMEZIT S 2 & % XH

— )b & ORI [l diz L C 9 X 0 BRI & #I L T
R=—NVRLEAL— XM SELIENTE S, 5
AR TR A= VR COMALEEZ ZER L T, AN—
AR=NVHAMO—HMEFHTELLHICTHI LI
I, AR—BF RNV EZHNE I L THREASNBA
OB TEHHITLILNTEL, ZO200B &%
WV T&AH LIS, LFRHR=—NVEAR=F K-V O
BAEOBEIAER STV 5,

Vo EBHRE L 7 b EATRM LR RS R e
L. SOFEMFTR—VQALITmbaAMmMERELL,
DALY THFR— LV E, F—VRALHB L OFR—
VARULTy FETREAET ZHIEDEEZ KD, TO%E
HRZTFR—NVE AR R VOBEFEEL LTH
FELTW5h,

COBFEDOREIL D, K-V Uh & R —
VI, TRHR—=—NVER=LVRAULFy MEOZENRZFND
B R OGP LR =V L AR R—VOH
FEEHA L E, AR R—VIER— VR Ui E
ez iG>, B O—E% 55 L T A O T 0%
W& 7 %R Ui ORKIETED A2 8H$ 5 2 &8
T& 5,

TRV EAR—F R VOEFELZFMEE L



72l & o, AR O R — )V i Ui o546 %
6410 127”0 TORER, KM E AR—H K —
W7 LOIRREITH LT 5% FRED EAICHZ 5hTw
bo Fo, AN T, AXR—FFR—- VOmEIZ
B ZoTBY, AR=P KR WIZXBHFFR—IVEH
TOTRY) BEEOMRAR RAIFEE ) ([ZHERE L T 5
Z L DR E Nz,

K prEEmmEswEE | | e TIA-LEY
Ao f——— : ____________ :_-—-—1’\'—*)’*—»&‘[/
" EEE
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D )
T T U [
| i
S 117 | -2 oS-
: il :
2 B 1511/ A i zx—tk—o I ------
:JJ 1 @se

K= UFEAE
X 6.410 HUBEESSRY

6.4.5 £ 2 tt{{ RP-EPS D%

2016 4 12 H\Z® R L7 RP-EPS Z# R L[4
2 1A% RP-EPS] »BA%s sz 2 L%, A& Y =
45727 b® Web X—31220234 12 A 21 HAR &
NTW5, M b3 5 ABYH RSO H 8 il
Dy Fa)—][TVT77—F][TzV7747]
WIS NTWw 5, %2 148 RP-EPS 048l %,
64.11 127”9,

8 2 fibf RP-EPS T, 1) =ik, BXU2) 4
74 YOHBLEHEEL TV D,

BEAATIE.TVINY YV 7 E2REBLT 572012,
BRIEEIIC LB L SRR WAT VY TR O TV 3 %
WL, el i) TERRT A L CTHERMERL

6.4.11

LHROEEALTWS (M64125H). /20 T
JNEILE T =) oL X OB IRIE 2 Y (14
6413 ) . 1A B L T, 22% 0B =K
ZEBE LTS (X6414 ZH) o

SN

21

saEfbury7

6.412 TIVINTT L TDOEEIL?

SR 2t

Syl 7 394 JF-

INR(E INEUELAERE(E

6.4.13 BURHEIBDEE(L Y

BRI

A22% 1

EARLE e P21
6.414 H1HACE2HANESLEEHE?

BNLIEY

2 2 X RP-EPS M 41%] 12
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6.4.15 RP-EPS 74 DAL THKRyY b2

2Z - 5|IAXE

1) https//www.jtekt.co.jp/news/2009/002053.html
JTEKT TOP =2 — A FaT7 V¥ =% Y EE/H
7—A7 7Y ¥7 (DP-EPS) % Fi%
(2024.07.09 B%)

2) EREBA., &EFEZ. FAE 5. EPS H kA
E—rarviue—S5a2=v b, =FEEIHE

Vol.87, No.8, pp.22-25, (2013)

3)  ARA SRR Fh, TR A FR SRR A
HAS 3, B A T7A4Y A7 7Y 712858
AT AYEAM O, HER Nissan Technical
Review, 5 74 %5, pp.19-23, (2014)

4) https://jawikipedia.org/wiki/FlexRay
v 4 FX57 17 (Wikipedia) FlexRay
(2024.07.16 FI%)
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techdata_26262.pdf
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JSL EREMAGEIF TSV VAE—FEH IS LT VAN AT EPS

FERE 2 A FEREHE (ISO 26262) ~OxfInz R L, AEEW (CE 7 Xy FUTF) 25 e Lz, NEITE
iz 7SV VAER=F%2ERLIZTTLT VAN AT EPSIZOWT, 2019 58470 JTEKT Engineering
Journal ML Tt 3 %,

FREZ et & LT, MERETHRSINAEELRBERTT Y A M &k TE % X ) ICILRNEE TR S
NTWwb, TERKEZLZ>TVWAIDIE, E—F&MH., T—FHREEK, M orery, BLOHEMA L~
HEhoTnh,

TR % T TV VAE=F T 5700, E=FLaritu—J2=v &~k L7 MCU (Motor
Control Unit) e L. KT A MET A T A2V AATVWS (M1ZH), E=r0~< 7%y NI, A&
THEHFATL)TERL T2 I 7%y PERALT, K3 A MEBXURTHE (LT 7—X) 57
A7 DKEER > TWb, 720 E—FERICHHT2 34 VLT 5 2 & TEHRY — U BEER

LTE—% MV OWMRERD, E— 7 EREHNEKORKERZ KT 5 2 & TE— & EREhH g2 /NI L L,
IR IBIEBL e — by 7T L=y FMEER > TV 2,

A

»

Z =KV bHIE
3 A2 &

- 31 VHRERME
cE—-445-XEKLL
< EiR 1 Kk
cE—42YL—KL
= A -

TL—LI> =t
FFTLSTIIM T Ty b

1 /B2l TS L X MCUY

37 A OIEREE T PERMEED S F 2 — WG E L T4 2 LI XD Eah s B E 45 KA 5 35 KIS
BT % 2 &I LT, 27 48E LT 13%DEEEREAER SN TS (X2 SH) .

KRz
PorsZary b

YNNG TLG

ek F¥m
2 17 LEpEEkE Y

2% - 5|AXm
1) RATT7V Y THERB BT =Antr s —, NIE—Y kR ECU BRI T 25 TEH)/ N7 —
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7 | ABEEEE T — 25 7Y ¥ 7 ORRIE

BT —A7T7Y 7 (EPS) X, ATFTY VT
IFAICHEHEE—FI2L DT VA MEEE —RICHA
AATEAS LT YA NT AT EPS A, 1988 4EICH#EH
B RS U CURE. BB HE MR T L2 L o1l
=—XIZEHL., BHBEISE R L, PR K E
BHEAOEHHHEA TV Do EPS & HE DL K[
. RREIERHEICHIN LTy I TV AMNIA TD
EPS L LT, FaT7VE=F VT YA MY A TEBS
T—=A7 77 (DP-EPS). Ty 78T VLLVT A
NEE)ST — A7 T Y7 (RP-EPS) 371 »F+ v 7
ENTH 5 EPS ORI KIFICEML TV 5%,

EPS ## il T3, HEJBEHE Y A7 AR L — Y F—
¥V r7T7 VAN EOMERTAE Y AT L O A HEA
TE72, WHEDT VY 2 — ¥ BRI D LEHE %R
FRHL =%, 7 A5 EOHEMOEPHZ KT 5+
Yo EEKa 2 MEIC KD, BEERSGE Y
AT 5 (ADAS) OFEH & A2 BTN L T3,
INODY AT MIF, SCBG I ER BB Bai A~
DOHFGELKE L. ADAS HRO B HAL BRI
HEARKIFIZE RPN T2 2L FMSN TS,

BR - BETVATLAOELZEELICE Y, iR
DY T AT LHNERZAT ) BE)ERL Y 2 T A2
LCTd. HREIRES X OEH s & B U CHEH A5
BENTWD, Sk & 512 ADAS ORI A7
mes&ebic, BEREiRY X7 A OFEALIH#T L
TRENZ DS, ERENLHERERO L XVIZR T
ATTN YT Y AT AOFRENSIEROERZDAT T
)Y TR ST — T VA MY B IRERES S, HEY
BlEY AT AP HORREZTCTAT T ¥ 7 0MEH)
T L BRACEREI R REANE D S 2 LIl B,

7.1

WRO A EE S AT AORKN 2 EA 2 E 27
AFTVY T VAT AL BEBEEEY AT A
(ADAS) ~Oxfit, & HICHBE LY X T ANDH
A & FERERREIC B 2 BB O W ALE L Sh
TL %o HEREfEOER L, EiELALOGEATT &
) ICHEHEBNEROBMEZR LS5 I LA
FENTwDE, BEZDOAT T ¥ kA4 — V%
M LELAETICER T 28t =y b, ZOER
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Scope

Definitions

Application for approval
Approval

Constructions provisions
Test provisions
Conformity of production

Penalties for non-conformity of production

© »® N s g W =

Modifications and extension of approval of the
vehicle type

10. Production definitively discontinued

11. Names and addresses of Technical Services
responsible for conducting approval tests and
of Type Approval Authorities

Annexes
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UN-R79 B39 % B0 H
5. Construction provisions
5.1. General provisions
5.1.6. Advanced driver assistance steering systems

516.1. A CSF system shall be subject to the
requirements of Annex 6.

5.1.6.2. An ESF system shall be subject to the
requirements of Annex 6.

51.6.3. An RMF system shall be subject to the
requirements of Annex 6.

5.6. Provisions for ACSF
Any ACSF shall be subject to the
requirements of Annex 6.

5.6.1. Special provisions for ACSF of Category A
5.6.2. Special Provisions for ACSF of Category Bl
56.3. (Reserved for ACSF of Category B2)

5.6.4. Special Provisions for ACSF of Category C
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ADAS Advanced Driver Assistance Steering Systems =R R AE
CSF Corrective Steering Function HHIE R
ESF Emergency Steering Function EiZR EEE ST HR A RE
RMF Risk Mitigation Function 1) R 7 ERimiERE
ACSF Automatically Commanded Steering Function B EhRfErERE
Category A Parking assist (Including RCP) BENETE () £ EEEEN)
Category B1 Lane keeping assist (hands on) NS XA AR
Category B2 Lane keeping function (hands off) N T TR
Category C Lane change assist HIREE
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