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1. FANE

loT®tYH - Ry hNT—0, BEEGNBEICRN DOHIBE. ERETFVATLDN—RD T
T7ELTOEBEDHERISEENEE > TW5, K. ADAS (GEEHGIIEIVRT L) BEDEREIC
KD, BHEXY bT—VDEBEBRLEEFRDIC, EMC EXRHRERD [/ 1 THROEMM ] M HHEIRD
BT - ERUEZHERT DTODRMAEER L DDOH D, ARFIC, 1 I 227 1 515X ESD (B
BAWNE) MtomrEicimz. AHED7A VL AERADBEII v a3 VvERNEEH. BRETF
VAT LDOREZE S FBET /N XD EMC §Hffi& EMC BEHIDWTEEERLNTE > T\ 5,
IEC @ TC47 (¥BRT /N1 R) /SCATA (EHEEIE) TlE. E£EEEE (IC) O EMC EERZ/ERL TW
2H. AR TIE IEC 62228 ) — XA DERBEIREH RE EMC RI8ESE XM 1 RV 2 &L THE
MY D, WH. FEET/NA XD EMC FFZICEAT HME(ZVCCIZLND No.139 3, TIv3Yv
BITEEIZ VCCI 2R DD No.146 4 RUA 2 2 =7 1 BIEE(F VCCI 72K D D No.147 ¥ [HBE SN T
WBDTESEINT,

2. EBEEBRAERBFEDOEMCIRE : AR - b5V —/N\EMCFHiiiE : IEC 622282 ') — X

EREERD EMC BIEFHIERE AR S IEC SC47TAWGY Tl RERIIBFEHERFHOTIMTIEEL
9, —RMRERBREE (IC) ODII v avELPM I a7 HEEDEREZT > TW, IEC
62228 1) — X EHBEEMC IZEAT 51O TORRFHRIETHDEER 5.

BHERYNTI—JBENSYY—/VIC D EMC FHfiAR1E IEC62228 ) —XDIRER 1 [TRT &K
V) —=XlE, HFEHRXY FT7—2 & L TRLERAEIMNS CAN (Controller Area Network) D{E#E
MHERDI=8. CAN AD k5> > —/NIC D EMC FiksHEE & U T 2004 F£(C R YD B REINE
T E4E (TS:Technical Specification) & U TREBIE SNz ZDE. EEFE/NZAD LIN (Local Interconnect
Network) k> >3 —/\NIC M EMC §HiE (IEC 62228-2)h"EBRIEXE (IS: International Standard) &
LT 2016 F (BB IN, FARFIZ 2016 FEMD IEC 750 7))L b&i& (SCATAWGY) T—ED [N
2 h SV —/NEMC HEERIE] % IEC62228 ) =X & 2 AHIRE SN,

ZD#. CAN OE&EBERR CAN-FD (Flexible Data-rate) (X9 % IEC 62228-3:2019. R4EH
Ethernet (100BASE-TX) & & U'EE&E A Ethernet (100BASE-T1,1000BASE-T1) Bi&ANRE T 5 IEC
62228-5:2021 H¥ 5 =.2022 FEIZA D BARRBED CXPIA k5> ¥ —/NIC DRI IEC 62228-7:2022
DEITINT=
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&K1 NR -+ IV I—NREMCFHEERERUVEETE (2022F12R11%)
Integrated Circuits- EMC evaluation of bus transceivers
Title BLUVBETE
IEC/TS 62228:2007

Ed. 1.0 (2007-02-16)

Integrated circuits- EMC evaluation of CAN transceivers

IEC 62228-1: 2018
Ed. 1.0 (2018-01-09)

Integrated circuit- EMC evaluation of transceivers-
Part 1: General conditions and definitions

IEC 62228-2: 2016
Ed. 1.0 (2016-11-18)

Integrated circuit- EMC evaluation of transceivers- Part 2: LIN transceivers

IEC 62228-3: 2019
Ed. 1.0 (2019-03-11)

Integrated circuit- EMC evaluation of transceivers- Part 3: CAN transceivers

IEC 62228-4

Part 4: Flex Ray = (IRRMSHE : RE. BY : XTE)

IEC 62228-5: 2021
Ed. 1.0 (2021-04-26)

IEC 62228-5/AMD!1
47A/1148/CDV
(2022-12-16)

Integrated circuit- EMC evaluation of transceivers- Part 5: Ethernet
transceivers

Amendment 1- Integrated circuit- EMC evaluation of transceivers
- Part 5: Ethernet transceivers (JtEthernet 1000BASE-RH)

IEC 62228-6: 2022
Ed. 1.0 (2022-11-08)

Integrated circuit- EMC evaluation of transceivers- Part 6: PSI5 transceivers

IEC 62228-7: 2022
Ed. 1.0 (2022-02-22)

Integrated circuit- EMC evaluation of transceivers- Part 7: CXPI transceivers
= (2017(ZWorking Doc.322. 2017-12:NP 2019-06:CD : HAEY)

IEC 62228-8 Part 8: SENT/SPC = (1B=RFFHA : RE. Y K1)
IEC 62228-9 Part 9: LVDS = (IRZXEFHER : KE. BY : K7TE)
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(1) TIEC 62228 > 1) —X] D#EEL

IEC62228 ) — X TIKS BIEDIIFER - M ROV - BEEREEZXFELOHDE. TRDLDITH S,
7212 L. Part5: Ethernet ICE LTI, D@D BEHAY A —H R v b (1 Gbps BLUVILFFH)
(B L TH EMC FFMEFHEAREDONRE U TERZRIB L TW5B,

AC R R @ (FfRER - MROY - BERE)

Part 1 General |—MHIEIA :

Part 2 LIN general purposes: ( 1 wire * bus * 20 kbps)

Part 3 CAN general purposes: ( 2 wires * bus * kbps to Mbps)

Part 4 FlexRay general purposes: ( 2 wires * P2P, bus *+ 10 Mbps)

Part 5 Ethernet general purposes: (2, 4, 8wires * P2P + 10 Mbps to 1Gbps)

Part 6 PSI5 general purposes, sensors interface: (2 wires * P2P, bus * 125 kbps)
Part 7 CXPI general purposes: (1 wire * bus * 20 kbps)

Part 8 SENT/SPC |general purposes, sensors interface: (1 wire + P2P + 20 kbps)

Part 9 LVDS general purposes, high speed data: (2 wires * P2P + few Gbps)

BE. TRABD. IEC62228Y ) —AWRESNFZT V7 7L bRE WG9 BBERICEHINT
W3,
IEC 622283 1) — XD RDEF - BHIE [—REIFE (general purposes) | &9 3,
IEC 622282 ) — XM, FIRELRPRND . £EEDFICHKT %,
IEC 62228 1) — X, EHIGA (automotive applications) [ZFRE LAWY,
BIRHRFEDBIBADEREEEET 255 (E. BIED (BPartd) ScopellBART %,

YV V VYV V

2016 FRER THRIBIEXTRIZESH T = FlexRay (IEC 62228-4) [FIRFEENE S RIBELD O E 1T,
LVDS (Low Voltage Differential Signaling) (3BEICEH R TEFERAINTWEESREFHEER T, IEC
622289 LB FETH DN, HIRTIE IEC NDREEDRE(FIE LV, LVDS ZEHILICERDE
BIfE 5 R M SerDes FIZCDWTIE, %R OPEN Alliance & ASA & DEEDH TRIBFILDTRIZH S
CEMEEIN, HEATLESEIREAREELEZ 5N 5,

(2) TIEC 62228 > —X| D5|FAKRE

IEC 62228 ') —XTIZ.EMCAIEEDHEE L TSC47TARMEZSIAL TWB.6l& U TIEC62228-
5:2021(Ethernet k5> —/NIC)D5| AR ZERE TRT & LUITDED ZDMD ISO g, 1EC
BE5IALTWS, 2D BINormative references]|FARIE A T5| F SN 2B RIE DRIE THZH.
ER Y NE(F[Bibliography (2E XN & L TEIAINTWSRIE T, ZnE BRI TIIHERE TIER
WS ER Annex (Informative)E TERAINTWAHED T, [FRNICIE [REEH] L2 FHRMENH 2,
BFIZO BEEFIZI vy - 4122271 &£ Informative Tdh % HETE(Radiated) EMC FRERIED IC
stripline method (IEC 61967-8, IEC 62132-8) [Z2WTIE. TEMcellmethod & EH B TEZFETH %,
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[Normative references(E#E & %4 % 5| R 1))
EMC RIEEBED AT (BIE)
IEC 61967-1: General conditions and definitions
IEC 61967-4: 1 ohm/150 ohm direct coupling method
IEC 62132-1: General conditions and definitions
IEC 62132-4: Direct RF power injection (DPI) method
IEC 62215-3: Nonsynchronous transient injection method
IEC 62228-1: General conditions and definitions
ISO 10605, Road vehicles- Electrostatic discharge (ESD)

ISO 7637-2, Road vehicles- Electrical transient conduction along supply lines only

[Bibliography(Z%& X))
CISPR 16-1-1: Radio disturbance and immunity measuring apparatus — Measuring apparatus
IEC 61000-4-2: Electrostatic discharge (ESD) immunity test
IEC 61000-4-4: Electrical fast transient/burst immunity test
IEC 61000-4-5: Surge immunity test
IEC 61967-2: TEM cell and wideband TEM cell method
IEC 61967-8: IC stripline method
IEC 62132-2: TEM cell and wideband TEM cell method
IEC 62132-8: IC stripline method
IEC 62615: Transmission line pulse (TLP)

(3) MEC 62228 >!)—X] &/\— ~DHE
IEC 62228-2 (LIN) : Ed.1.0 (2016)
B (V7 ILT7147) DER/NRTHD. BHE. EMC HBEIREIZ3 MV Y —NZEREL
B CHBET 2RETH TN N\ AFELEEOEMCRETIEIARL ICEAEDII VY3V - 132
T RES LV ESD MHEETFMT 2 EDAH T, 2 IV I—/BRIZEEINTWS,

IEC 62228-7 (CXPI) : Ed.1.0 (2022)

LIN ERICK B8R U FILT747) OEENRE L THEARNSERES NI CXPI (Clock Extension
Peripheral Interface) b 5 > > —/\IC M EMC FHMiAR#EAY. 2022 &£ 2 BIZ IEC 62228-7 Ed.1.0 & L TH
TSNT=.CXPI (FBAB EBERIiS JASO D015 & & U SAE J3076 THIRIL T1.,2020 F(2 1SO 20794
ELTBERBNEBIZEERKE A >TWS, LIN [ZHLT CXPI (X, BEREIRETHIN. /—
RIEMBFOREERERY. / — NEM - BIROBS . T5—&H (CRCH) [CX2EERERE.
BHERY FT—2 & LTOMKICIMA EMC HERN O R TEFIRNEFTE, JEITA 8K EMC-SC
THERBRREICHIFRIEER G E XM L. EMC FHlEREZ 2017 FICIECRELIZEDTH S, Y
AOMIL b Z > —/NICIZIIA. Embedded B k5 o —/N\EEHFHERIEE > TW B,
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B, IZSvIyavssCMIazs485ED)I vy bS04 Y 2y 75X (limitclass) DA
[ZDWTIEEd.1.0 TIEREBHEH E R > TWBH, BHEHEIRD EMC 35 & O ISERZBE\LT 52 HME
DERNBL L H>TETH N EJ.2.0 TOEEICHIT JEITA FE{KX EMC-SC TSk L T %,

IEC 62228-3 (CAN) : Ed.1.0 (2019)

CAN k5> o —/\iB#8 (Part3) (4. #E3EMD IEC/TS 62228:2007 (K RBIEM(E High Speed CAN

(8]RK 1Mbps) & Low Speed CAN (&K 125kbps)) %Z2{iE L T. CAN FD (CAN with Flexible Data
Rate, 7—% L — K 2Mbps & 5Mbps) [ZRE L. CAN-FD 7L —LZERALEYR7HBRICK S 1
SaZTAFHEAEIREINT WS, £7=. 2015 FITHET - BTN TWS ISO 11898 MIE (KT
G L. EEHBERE CAN-PN (Partial Networking) (ISO 11898-6) \DM L& & H. HEHRKD CAN [ZEBIIS
NI=F7=7% wake-up mode DR ELH N TWD, £/, AEVE—RFIa— V28T HBIESE
NTW3, REBREREDOBRIZ. “IEC/TS 62228 : 2007 EA.1.0" TIE3 b SV ¥ — /B TH > 1=H
R TIL LIN A& IEC 622282 EA.1.0"EEMRIC, 2 SV —/\BRIZEEINTWS, HEEE
FE(ZDWTIE, 1SO 11898, Road vehicles- Controller area network (CAN)IZZEHL L TW 5,

IEC 62228-3 (CAN)D Annex D (informative) [Z1&, [AEVE—RF3—7 (CMC)DOFHEE] AR
ESINTWB, Informative THZDT [H#EB]| TIEH 51, FEEDFHIELKENRED CMC DL
MICK2EESCOFTIENRHIE SN TED, EEMICEAERSEBEADND, 12720, CAN kS YV
=/\D /0 1ZEBREIEZAFEEIZEEICEVNDT, 1—HRY AP LDSHBEDLS ICEVWF
BEZF OEMTEREIARENICHRWAIELR D, CMC FHERRICOVWTIE, BRESE,

IEC 62228-5 (Ethernet) : Ed.1.0 (2021)

Ethernet k5> > —/VIC M EMC #1& (Part5) (&, EICEH Ethernet ZX R & L. Ed.1.0(2021)
(XEEEF 100 BASE-T1, 1000 BASE-T1 & &K U'ER4F 100 BASE-TX DHERETH 5, IEC62228 1) —
AELTIIHREEFH R Y FT7—JICRELARWZH. O— KTy 7 TIEI2R. 4 1R, 8 #R]D Ethernet
SV o—N%ZRS ZEITR>TWBH RERICIZEFH A D Ethernet AR DHAFIZEXE(L £k 5 OPEN
Alliance*'hY, 44T L CTEMC HRIBREHEM L TW 5, 7 EH OPEN(One-Pair Ether-Net) & (FEEEHRED

[2 #R 1 XJ Ethernet @15 ] Z#RBKL TED. IEEE TRE SN BERIKD S BEEH A Ethernet DE
XA HEREIZ OPEN Alliance M4 TC (Technical Committee) Ttk (Specification) & L T S 41,
Z M1 EMC BBEEHR (S IEC SCA7A [CHRIZIREIN S, IEC 622285 : EdA.1.0 D IEC IZH(F5 NP £
E(32018F 1 BTHSH. OPEN Alliance TlE. 100BASE-T1 Ak S>> —/NIC D EMC H#k*2h%
2017 % 10 BIZ. 1000BASE-T1 FBMD EMC 4:*3h%, 2017 £ 12 BI(Z Public Specification & L TAF
INTEDH, ZOWBIZIEC D NP & (ZIZFE—TH 3,

IR7E. OPEN Alliance Tl&. BXVILFFH Ethernet & [TCOITCI5I CEZEL THEN, ORI YEF

*1 OPEN Alliance (One-Pair Ether-Net) Inc. https://www.opensig.org/home/

*2 B, Korber, FTZ Zwickau, "T00BASE-T1 EMC Measurement Specification for Transceivers", Ver.1.0, Final, Public, OPEN Alliance,
October 4, 2017.

*3 B. Korber, FTZ Zwickau, "1000BASE-T1 EMC Measurement Specification forTransceivers", Ver.1.0, Final, Public, OPEN Alliance,
December 13, 2017.
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MEDBEE ) VoI XY MERAEDRINEA TWLWD, =512 OPEN & ASATC E*4 & DEHE
LEATWEESTHD (BEXM 2 £#58R), [Transceiver EMC test spec for Multi GBASE-T1] €
[TCIBEY > TWVWB LS TH D,

EX 10Mbps DEH A 2 #& Ethernet(10PSE : 10BASE-T1S)IZ 2L\ T (&, OPEN Alliance [TC9] [TC14]
TEELTESBNETHTHS (BEXM 2 25R), NOHEEVEEK, IEC [CEMREREINZA
BEHAESVLDTHRENBETH S,

[EC 62228 ) —XDIAEVE—RFI3—oE LU ESD FEXRTIHEE

IEC 62228-3(CAN)& & U IEC 62228-5(Ethernet) [Z[&. Informative Annex £ LTI AEVE—RF 33—
7 (CI\/IC)O)EWEE%J & [ESD RERFIHME] NEFEMN TS, Ethernet (3 CAN [CHERTHEFEED
ERHIE < FFICEE Ethernet (CEA T % CMC & ESD RERFICEBWVWFEEABERINTW S,
Ethernet FAD CMC & ESD {REZRFIZXI T 5 EKI(%. OPEN Alliance TlE kT > —/NIC M EMC 3
L & (FRIDERTEE LT, BIEREZ &2 100BASE-T1 A& K U 1000BASE-T1 FBE L THRITS
NTHD*, FHEFHRDED 10BASE-TIS BIZDWTHERDEENHBAINT WS,

. YIILF ROy EEZERT 2 10BASE-TIS (£, 1 X 1 D P2P (Peer to Peer) BE TH 2
100BASE-T1 & &K U' 1000BASE-T1 & (FEARND. ROV T/ — R TOREAZNSLK T E2HEEISZ(E
KRX)D/ — FREDRKEZNSKTEIENERIN.CMC ITHTHFERTENDEREEL <
BBAM TR INTWD, 2720, [BREAFTOFERE] WIS TEERICEREICER LU
BRICIIFEREISEMT 270, [HEADER] OXZLEDRIDVDBETH %,

mH. RED IEC 62228-5(Ethernet) D Annex [ZEEE SN TS CMC DOEIFIRERICERINS TLP
AEEZDAEBREDHERDIZOICIE. BEDERTIIRTRERNH D LREN, BHEAND IEC
SC47AWGY [ZX U THRIBDHEZDRENFFEINTWD (SEXH 2 25R),

IEC 62228-5/AMD1 (J¢Ethernet) : (202212 %2 &H)

HEAMNS, 72RFvIHXT 74 /\(POF)EERT % 1Gbps 3 Ethernet (1000 BASE-RH. IEEE
802.3bv) IIMEd B hZ > —/NIC & FOT (Fiber Optic Transceiver) @ EMC RE&E% IEC
622285 M Annex & LT 2022 £ 3 BAIZIREL. BEZMAB LI, BEDN A —HY vk IC (KDPOF
) 3\ T ) —BERV_BANEFLHRWEOHS I 2271 HBRPERING W, L > T, Hi2
RRFIZIvIaVAEDHD EMC FHMFRER EBR>TWVWS, LAL, O—HILERRNODHED
BAICEZBHEETDICHRTZZ LI TERVD T, SRIZALHOETAO—NILERZNSD
BHEICHT DM I 27T 4 HADEMNBEEEZ BN,

IEC 62228-6 (PSI5) : Ed.1.0 (2022)
PSI5 (Part6) & SENT/SPC (Part8) (&, TV H A V¥ 71 —RF(ILERSND, TF7/N\yTHERY
R7—2 & ULTHERAEINS PSI5 (Peripheral Sensor Interface 5) (& PSI 5 organization TRREKE &

*4 Automotive Serdes Alliance (ASA), TC E(Channel & EMCTesting) https://auto-serdes.org/
*5 https://www.opensig.org/about/specifications/
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1) MEESD:
2020.7.

2) FMHEECS:
2022.7.

3) {EMAIER -

4)  {EAIER -

5) fEEHIERM -

NTED 2O BEFER L TEA I 2271552 TWSRALKIFZNYITRAVY 71—
2D DSI (Distributed System Interface) (&, $D& A IEC 62228 ) —XDA— K<y FIZIFE
FNTUWARWL, SENT/SPC (3. BEE VU Ry T —0 TEBASINS [SENT (Single Eage Nibble
Transmission ,SAE J2716) Protocol Interface including SPC (Short PWM Code) Support.] T#H . IR
KTl PSI 5 FHAARE# IEC 62228-6 D& IEC [TREIMN EA.1.0 512022 & 11 BICHfTINT=

VI, &7 /\1 RIS % EMC 1], HHO EMC 1% - FiEl (2020 FERR). BABEERBR. pp.42-52,

VI ¥EET /N 2B 2 EMC RIE]. HED EMC RI& - 8H (2022 F£ERR). BABEXRBS. pp.59-67.

(BT /N1 2D EMC #8718
(84T /N1 2D EMC 381
[FEET /N1 2D EMC 1

~HE~ |, VCCIZ& N, No.139, pp.11-13. 2021.1.
~I Iy aVAElEE~] VCCIZE&ND. No.146. pp.9-13. 2022.10.
~A4 227 4 JEER~]. VCCI7Z&D, No.147, pp.11-14, 2023.1.
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