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1  

һ һ һ ӰADASӱһ

ԍ ӰECUӱ

һ ԍ 

һ IEEE 100BASE-T1Ԋ

1000BASE-T1 Ӈ OPEN TC8 ECU

ԍ 

IEEE 100BASE-T1Ԋ1000BASE-T1 OPEN TC8 ECU

Ԋ ԍ 

һ ҹ 

 ̧ Ӈ 

 ̧ ӰDUTҹDevice under testӱ Ӈ 

 ̧ Ӈ 

 ̧ Ӈ 

 ̧ HTMLXML ԍ 

 

ҹ 

 ̧ 100BASE-T1ҹIEEE 802.3bwһ TC8ҹOPEN AllianceһAutomotive Ethernet ECU Test 

Specificationһv3.0ԍ 

 ̧ 1000BASE-T1ҹIEEE 802.3bpԍ 
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2  

2.1 100BASE-T1 

2.1.1  

100BASE-T1 һ IEEE802.3bwOPEN TC8

һ FX-AMETH һ ҹ 

 ̧ 1ҹ / Ӈ 

 ̧ 2ҹ Ӱ ӱӇ 

 ̧ 3ҹTX_TCLK Ӱ ӱӇ 

 ̧ 4ҹ Ӈ 

 ̧ 5ҹ Ԋ ԊMDI Ӈ 

 ̧ SlaveҹMDI ԊMDI ԍ 

 

2.1.2  

100BASE-T1 һ IEEE802.3bwOPEN

TC8ӘOPEN Alliance Automotive Ethernet ECU Test Specificationә ԍ 

 2-1 100BASE-T1 ԍ 

 2-1 100BASE-T1  

 
  

IEEE Std 802.3bw OPEN Alliance TC8 

Section 96.5.4.1 OABR_PMA_TX_01 1 /  

Section 96.5.4.3 OABR_PMA_TX_02 2 Ӱ ӱ 

Section 96.5.4.5 OABR_PMA_TX_03 2 Ӱ ӱ 

Section 96.5.4.3  Slave TX_TCLK Ӱ ӱ 

Section 96.5.4.5  Slave TX_TCLK Ӱ ӱ 

Section 96.5.4.2 OABR_PMA_TX_08 4  

Section 96.5.4.4 OABR_PMA_TX_04 5 ӰPSDӱ  

Section 96.5.6  5  

Section 96.8.2.1 OABR_PMA_TX_05 Slave MDI  

Section 96.8.2.2 OABR_PMA_TX_06 Slave MDI  

 OABR_PMA_TX_07 5 MDI  
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2.2 1000BASE-T1 

2.2.1  

1000BASE-T1 һ IEEE802.3bp

һ FX-AMETH һ ҹ 

 ̧ Test mode 1ҹTX_TCLK125 ӰMasterSlaveӱӇ 

 ̧ Test mode 2ҹ MDI Ӈ 

 ̧ Test mode 4ҹ Ӈ 

 ̧ Test mode 5ҹ Ӈ 

 ̧ Test mode 6ҹ / Ӈ 

 ̧ SlaveҹMDI ԊMDI ԍ 

 

2.2.2  

1000BASE-T1 һ IEEE802.3bp ԍ 

 2-2 1000BASE-T1 ԍ 

 2-2 1000BASE-T1  

   

IEEE Std 802.3bp, Section 97.5.3.6 1 TX_TCLK125  

IEEE Std 802.3bp, Section 97.5.3.3 1 Ӱ ӱ 

IEEE Std 802.3bp, Section 97.5.3.3 1 Ӱ ӱ 

IEEE Std 802.3bp, Section 97.5.3.6 2  

IEEE Std 802.3bp, Section 97.5.3.3 2 MDI   

IEEE Std 802.3bp, Section 97.5.3.2 4  

IEEE Std 802.3bp, Section 97.5.3.4 5 ӰPSDӱ  

IEEE Std 802.3bp, Section 97.5.3.5 5  

IEEE Std 802.3bp, Section 97.5.3.1 6 /  

IEEE Std 802.3bp, Section 97.7.2.1 Slave MDI  

IEEE Std 802.3bp, Section 97.7.2.2 Slave MDI  
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3  

3.1  

100BASE-T1 1000BASE-T1 ҹ 

 ̧ ӰSDS7000Aӱҹ 2GHzһ Ӱ100BASE-T1

SDS7000A-CT-100BASE-T1һ1000BASE-T1 SDS7000A-CT-1000BASE-T1ӱԍ 

 ̧ ӰFX-AMETHӱҹFX-AMETH һ

ӰDUTӱ ԍ 

 ̧ SMA ҹ 

ü Ӱ SAP2500DSAP5000Dӱҹ 2GHzһ Ӈ 

ü SMA ҹ һ ԍ 

 ̧ ҹ MDI ԊMDI ԍ 

 ̧ Ӱ ӱҹ MDI ԍ 

 ̧ ҹ һ ԍ 

 ̧ USB ҹ USB Host USB Device

һ ԍ 
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3.2  

FX-AMETH һ һ һ

һ һ

ԍ 

 3-1  

  

 1 

 1 

 1 

ӰMateNetԊMini-50ԊH-MTD SMA ӱ 1 

50ɋ ӰSMAӱ 2 

SMA Ӱ ҹ1000mmӱ 7 

SMA Ӱ ҹ300mmӱ 2 

BNC-SMA  6 

 2 

 

3.3  

3.3.1  

һ 100BASE-T1 1000BASE-T1 һ

һ  3-1 ԍ 

 

 3-1  
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ҹ 

ѩҹ DUT һ

һ ԍ 

Ѫҹ SMA DUT ԍ 

ѫҹ DUT һ һ

ԍ 

Ѭҹ DUT һ SMA

һ ԍ 

ѭҹ SMA 100BASE-T1 ԍ 

Ѯҹ DUT 100BASE-T1 һ

ԍ 

 

3.3.2  

100BASE-T1 1000BASE-T1 һ

һ һ DUT TX_TCLKӰ100BASE-T1ӱ TX_TCLK125Ӱ1000BASE-

T1ӱ 10MHz һ 10MHz in

һ DUT Ԋ ԍ 

 3-2 ԍ 

 

 3-2  
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ҹ 

(1) J6һJ9ҹ USB type-C USB type-B һ DC5V

һ HL3 HL5 ԍ 

(2) J5ҹ J5 һ J5Ӱpin1,2ӱ CH2

ӰJ2 һ 50ʢӱһ J5Ӱpin2,3ӱ CH1ӰJ1 һ

10kʢӱԍ 

(3) J1ҹSMA һCH1 һ 10kʢһ J5Ӱpin2,3ӱ

һ 0.2V~3.3Vԍ 

(4) J2ҹSMA һCH2 һ 50ʢһ J5Ӱpin1,2ӱ

һ 0.4V~3.3Vԍ 

(5) J7ҹ һ ҹ 

 ̧ J7Ӱpin1,2ӱ CH1 CH2 66.667MHzӇ 

 ̧ J7Ӱpin2,3ӱ CH1 CH2 125MHzԍ 

(6) J3ӰClock Output: CH1ӱҹ 50ʢһ 0V~3.3VӰ 50ʢ ӱ

һ 10MHzԍ 

(7) J12ӰClock Output: CH2ӱҹ 50ʢһ 0V~3.3VӰ 50ʢ ӱ

һ 10MHzԍ 

(8) LED ҹ 

 ̧ HL5ҹ 5V Ӈ 

 ̧ HL3ҹ 5V 3.3V Ӈ 

 ̧ HL1ҹ 66.667MHz 10MHz һ

Ӈ 

 ̧ HL2ҹ 125MHz 10MHz һ

ԍ 

(9) S1ҹ һ ԍ 
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 3-2 ԍ 

 3-2  

  

 5V 

Ӱ ӱ 100mA 

 Type-B  Type-C  

  

 

( J5 ) 
2  

 SMA 

 
CH1:10kɋ 
CH2:50ɋ 

 AC 

 
CH1: 0.2V~3.3V 
CH2:0.4V~3.3V 

 

(  J7 ) 
66.667MHz or 125MHz 

 40%~60% 

  

 2 

 SMA 

(LVCMOS) 45ɋ(min), 50ɋ(typ)һ75ɋ(max) 

 
3.3V( ) 

1.65V(50ɋ ) 

 10MHz 

 (50ɋ ) <1ns 
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3.3.3  

MateNetӰTEӱԊMini-50ӰMolexӱԊH-MTDӰRosenbergerӱ

һ ԍ SMA һ

һ һ

ԍ 

һ һ

ԍ 

 

 3-3  
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4  

IEEE802.3bwԊIEEE802.3bpOPEN AllianceTC8

һ һ һ

һ һ ԍ 

SDS7000A100BASE-T1 1000BASE-T1 һ     ->     

->      100 BASE-T1    1000 BASE-T1  һ   ON  һ һ

 4-1 ԍ ҹ    Ԋ    Ԋ    ԍ 

 

 4-1  
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4.1  

һ  4-2 һ ҹ Ԋ

Ԋ Ԋ Ԋ Ԋ ԍ 

 

 4-2  

 

ü ҹ     Ԋ    Ԋ    ԍ 100BASE-T1

  IEEE    Open Alliance  ԍ 

ü ҹ һ  4-3 ԍ 

 

 4-3  

 

ü ҹ һ һ
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Ԋ һ  4-4 ԍ

ԍ 

 

 4-4  

 

ü ҹ һ  4-5 һ һ

һ һ

ԍ 

 

 4-5  
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ü ҹ  4-6 һ һ         ԍ 

 

 4-6  

 

һ һ һ

ԍ 

һ һ һ

һ һ     ԍ 
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4.2  

    һ ԍ 

һ һ һ

 4-7 ԍ 

һ һ

һ һ  4-8 ԍ 

 

 4-7  

 

 

 4-8  
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4.3  

    һ һ Ӈ   

Ӈ   һ     һ  4-9 ԍ 

Ӑ ӑҹ HTML һ HTML һ Ӱ

ӱһ һ һ ԍ 

 

 4-9  

 

һ һ

һ  4-10 ԍ 
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 4-10   
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5 100BASE-T1  

5.1 /  

DUT 1  5-1 һDUT N Ԁ+1ԁ N

Ԁ-1ԁ ӰNh 34ӱԍ / ԍ 

 

 5-1 1  

 

5.1.1  

/ һ SMA  5-2 ԍ 

1) SMA Ѭ J1Ӱ+ӱԊJ4Ӱ-ӱ һ

ԍ 

2) TP2 ӰDUTӱ ԍ 

3) ԍ 
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 5-2 / SMA  

 

/ һ  5-3 ԍ 

1) ѩ J17һ

ԍ 

2) TP4 ӰDUTӱ ԍ 

3) ԍ 

4) ԍ 
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DUT

Ethernet Cable

Differential Probe

r

 

 5-3 /  

 

5.1.2  

1) DUT 1 ԍ 

2)       IEEE    Open Alliance  ԍ 

3)       /   ԍ 

4)     Ӱ ӱһ һ ԍ 

5)     ԍ 

6)     ԍ 

7) һ     

ԍ һ     ԍ 

8) һ һ

ԍ 

 

5.1.3  

һ IEEE Std 802.3bw96.5.4.1Open Alliance

TC8 2.2 OABR_PMA_TX_01ԍ 500ns

45%ԍ 
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һDUT 1 һ / һ

һ 500ns ԍ ҹ 

Droop = 100 %× (Vd/Vpk) 

Vpk һVd 500ns ԍ 

 

5.1.4  

 5-4 ԍ 

 

 5-4 /  

 

 5-5 ԍ 

 

 5-5   
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5.2 Ӯ ӯ 

ԍ 

DUT 2 һIEEE802.3bwOpen Allianceһ

66 2/3 MHz±100ppmӰ 66.6603 MHz ~ 66.6736 MHzӱ +1 -1 һ

66 2/3 MHz±100ppmԍ 

 

5.2.1  

һ Ә5.1.1 ә ԍ 

SMA  5-2 ԍ 

 5-3 ԍ 

 

5.2.2  

1) DUT 2 ԍ 

2)       IEEE    Open Alliance  ԍ 

3)       Ӱ ӱ  ԍ 

4)     Ӱ ӱһ һ ԍ 

5)     ԍ 

6)     ԍ 

7) һ     

ԍ һ     ԍ 

8) һ һ

ԍ 

 

5.2.3  

IEEE Std 802.3bwSection 96.5.4.5Open AllianceTC8 2.2 OABR_PMA_TX_03

ԍ ӰMasterӱPHY  66 2/3 MHz 

±100ppm ԍ 

IEEE Std 802.3bwSection 96.5.2DUT 2  {+1һ- 1} 

ԍ  {+1һ- 1} ԍ һ 2

PHY ԍ 
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IEEE Std 802.3bwSection 96.5.4.3Open AllianceTC8 2.2 OABR_PMA_TX_02

DUT 2 һDUT MDI JTXOUT ӰRMSһ

Root Mean Squareӱ 50psԍ MDI 2

ӰTIEӱԍ һ һ ԍ 

 

5.2.4  

 5-6 ԍ 

 

 5-6  

 

 5-7 ԍ 

 

 5-7  
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5.3 TX_TCLK  

IEEE Std 802.3bwSection 96.5.4.5 ԍ

ӰMasterӱPHY 66 2/3 MHz±100ppm ԍ 

IEEE Std 802.3bwDUT ӰSlaveӱ һ

ӰSlaveӱ һ 66 2/3 MHzԍDUT TX_TCLK

ԍ 

IEEE Std 802.3bwSection 96.5.4.3 DUT TX_TCLK һDUT

TX_TCLK 0.01UIԍ 

 

5.3.1  

IEEE Std 802.3bwSection 96.5.4.3 Figure 96-24һ  5-8 һ DUT

ӰSlaveӱ Link PartnerӰMasterӱ ӰLink Normal Operationӱһ DUT

TX_TCLK ԍ 

 

 5-8 DUT ӰSlaveӱ TX_TCLK  

 

SDS7000A һ DUTӰSlaveӱ TX_TCLK  5-9 ԍ 
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Link Partner

(Master)

SMA Cable or Diff Probe

Ethernet Cable

Device Under Test 

(Slave)

Link

(Normal Operation)

TX_TCLK

 

 5-9 DUTӰSlaveӱ TX_TCLK  

 

5.3.2  

1) DUT SlaveһLink PartnerMasterһDUT Link Partner

ԍ 

2)       IEEE  ԍ 

3)       TX_TCLK Ӱ ӱ  ԍ 

4)     һ Ԋ ԍ 

5)     ԍ 

6)     ԍ 

7) һ     

ԍ һ     ԍ 

8) һ һ

ԍ 

 

5.3.3  

IEEE Std 802.3bwSection 96.5.4.5 ԍ

PHY 66.666 MHz±100ppm ԍ 

IEEE Std 802.3bwDUT һ

ԍDUT Slave һDUT  {+1һ

- 1} ԍ һ 3 PHY ԍ 
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IEEE Std 802.3bwSection 96.5.4.3һ һ

һ DUT TX_TCLK RMS 0.01 UIһ 150psһ MDI

ԍ 

 

5.3.4  

TX_TCLK  5-10 ԍ 

 

 5-10 TX_TCLK  

 

TX_TCLK  5-11 ԍ 

 

 5-11 TX_TCLK  
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5.4  

IEEE Std 802.3bwSection 96.5.4.2 Open AllianceTC8 2.2 

OABR_PMA_TX_08 һDUT 4 һ 2047 ԍIEEE std 

802.3bw Section 96.5.4.2 MATLAB ԍ 

 

5.4.1  

һ SDS7000A  5-12 ԍ 

һ DUT

ԍ һ һ     һ һ

IEEE Std 802.3bwOpen Alliance һ ԍ 

һ һ һ   

TX_TCLK  һ DUT TX_TCLK һ

10MHz һ 10MHz In һ DUT Ԋ

ԍ 

 

 5-12  

 

5.4.1.1  

  TX_TCLK      һ һ һ

 5-13 ԍ ҹ 

(1) ҹ 

a) J6 J9 5V һHL3 HL5 ԍ 
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b) DUT TX_TCLK J1ӰCH1ӱ J2ӰCH2ӱ ԍ

J5Ӱpin1,2ӱ CH2 ӰCH2 50ʢӱӇ

J5Ӱpin2,3ӱ CH1 ӰCH1 10kʢӱԍ 

c) ҹ J7Ӱpin1,2ӱ TX_TCLK 66.667MHzԍ 

d) ҹHL1 һ 66.667MHz 10MHz

ԍ 

e) HL1 һ һ ԊJ5ԊJ7

һ S1 ԍ 

f) J3ӰClock Output: CH1ӱ J12ӰClock Output: CH2ӱ

ԍ 

g) Ԋ ԍ 

(2) һ Ѫһ ҹ 

a) J5һJ14 50ʢ ԍ 

b) J2һJ8 ԍ 

c) J15һJ16 ԍ 

d) 11.1111MHzӰ1/6 ӱԊ 180°

ԍ 

e) 50ʢһ Ӈ

2.7Vp-pԍ

ԍ ԍ 

 

DUT
TX_TCLK

Frequency 
Converter

10MHz In

Rear Panel

Rear Panel

AWG
Test Fixture

SMA Cable

50

ß

Jumper

50ß 50ß Terminator

50

ß

 

 5-13  
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5.4.1.2  

һ һ

ԍ һ һ

ԍ 

A. TX_TCLK  

һ һ

 5-14 ԍ ҹ 

(1) (DUT) 4ԍ 

(2) ҹ 

a) J6 J9 5V һHL3 HL5

ԍ 

b) DUT TX_TCLK J1ӰCH1ӱ J2ӰCH2ӱ ԍ

J5Ӱpin1,2ӱ CH2 ӰCH2 50ʢӱӇ

J5Ӱpin2,3ӱ CH1 ӰCH1 10kʢӱԍ 

c) ҹ J7Ӱpin1,2ӱ TX_TCLK 66.667MHzԍ 

d) ҹHL1 һ 66.667MHz 10MHz

ԍ 

e) HL1 һ һ ԊJ5ԊJ7

һ S1 ԍ 

f) J3ӰClock Output: CH1ӱ J12ӰClock Output: CH2ӱ

ԍ 

g) Ԋ ԍ 

(3) һ Ѫ Ѭһ ҹ 

a) Ѭ TP2 (DUT)  

b) SMA Ѭ J1Ӱ+ӱԊJ4Ӱ-ӱ һ

Ѫ J2Ӱ+ӱԊJ8Ӱ-ӱ ԍ 

c) Ѫ J15һJ16

ԍ 

d) Ѫ J5һJ14 ԍ 
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DUT
TX_TCLK

10MHz In

Rear Panel

Rear Panel

AWG
Test Fixture

SMA Cable

Jumper

Ethernet Cable

Frequency 
Converter

 

 5-14 Ӱ ӱ 

 

B. TX_TCLK  

һ SMA һ  5-15

ԍ ҹ 

(1) (DUT) 4ԍ 

(2) ҹ 

a) J6 J9 5V һHL3 HL5

ԍ 

b) DUT TX_TCLK J1ӰCH1ӱ J2ӰCH2ӱ ԍ

J5Ӱpin1,2ӱ CH2 ӰCH2 50ʢӱӇ

J5Ӱpin2,3ӱ CH1 ӰCH1 10kʢӱԍ 

c) ҹ J7Ӱpin1,2ӱ TX_TCLK 66.667MHzԍ 

d) ҹHL1 һ 66.667MHz 10MHz

ԍ 

e) HL1 һ һ ԊJ5ԊJ7

һ S1 ԍ 

f) J3ӰClock Output: CH1ӱ J12ӰClock Output: CH2ӱ

ԍ 

g) ԍ 

(3) һ Ѭһ ҹ 

a) Ѭ TP2 (DUT) ԍ 
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b) SMA Ѭ J1Ӱ+ӱԊJ4Ӱ-ӱ һ

ԍ 

DUT

TX_TCLK

Test Fixture

Rear Panel

10MHz In

SMA Cable

Ethernet Cable

Jumper

Frequency Converter

 

 5-15 SMA Ӱ ӱ 

 

һ һ  

5-16 һ SMA ԍ 

 

DUT

TX_TCLK

Test Fixture

Rear Panel

10MHz In

SMA Cable

Ethernet Cable

Jumper

Frequency Converter

r

r

Differential Probe

 

 5-16 Ӱ ӱ 
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5.4.2  

1) DUT 4 ԍ 

2)       IEEE    Open Alliance  ԍ 

3)         ԍ 

4)     Ӱ ӱһ һ TX_TCLKӰ ӱһ

ԍ 

5)     ԍ 

6)     ԍ 

7) һ     

ԍ һ     ԍ 

8) һ һ

ԍ 

 

5.4.3  

IEEE Std 802.3bw-2015һSection 96.5.4.2 Open AllianceTC8 2.2 OABR_PMA_TX_08

һ DUT TX_TCLK һ DUT

һ һ MATLAB

6 һ 2047 һ 10 һ

ԍ һ 15mVԍ 

һ һ һ DUT

ԍ 
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5.4.4  

 5-17 һ  5-18 ԍ 

 

 5-17  

 

 

 5-18  
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5.5  

IEEE Std 802.3bwSection 96.5.4.4.һ 5 һ  

{-1,0,1}һ ӰPSDҹPower spectral densityӱ ԍ 

Open AllianceTC8 һ һ PSD ԍ 

 

5.5.1  

5.5.1.1  

һ Ә5.1.1 ә ԍ 

SMA  5-2 ԍ 

 5-3 ԍ 

 

5.5.1.2 PSD 

һ һ ԍ

 5-19 һ ҹ 

1) (DUT) 5ԍ 

2) ѫ TP3 (DUT) ԍ 

3) SMA J12 RF INPUT ԍ 

4) USB USB Host USB Deviceԍ 

5) һ         һ     ->  

  ->    ->    һ һ

һ һ

Ӱ ӱԍ ҹ 

ü ҹ Ӈ 

ü ҹdBmӇ 

ü ҹ1MHzӇ 

ü ҹ200MHzӇ 

ü RBWҹ10kHzӇ 

ü VBWҹ30kHzӇ 

ü RMS Ӈ 
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ü 60sԍ 

 

 5-19  

 

5.5.2  

1) DUT 5 ԍ 

2)       IEEE    Open Alliance  ԍ 

3)         ԍ 

Ӑ ӑҹ Open Allianceһ PSD ԍ 

4)     Ӱ ӱһ һ һ

ԍ 

5)     ԍ 

һ     һ

ԍ 

6)     ԍ 

7) һ     

ԍ һ     ԍ 

8) һ һ

ԍ 

һ һ

һ ԍ 
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5.5.3  

Ӱ1ӱ ҹIEEE Std 802.3bw Section 96.5.4.4Open AllianceTC8

2.2 OABR_PMA_TX_04 һ 5 һ (PSD)

һ  5-20 ԍ 

 

 5-20 PSD  

 

Ӱ2ӱ ҹIEEE Std 802.3bwSection 96.5.6һ 5 һ MDI

100ʢ һMDI 2.2Vp-pԍ 
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5.5.4  

 5-21 һ  

5-22 ԍ 

 

 5-21 PSD  

 

 

 5-22  
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5.6 MDI  

IEEE Std 802.3bwSection 96.8.2.1һDUT һ 1MHz~66MHz

һMDI 100ʢ һ MDI ԍ 

Open AllianceTC8 2.2 OABR_PMA_TX_05 һDUT һ 0.3MHz ~ 

1000MHz һMDI 100ʢ һ MDI ԍ 

 

5.6.1  

MDI һ VNA һVNA MDI ԍ 

 

5.6.1.1 VNA  

MDI һ VNA һ  5-23 һVNA

ҹ 

1) USB һ USB HostVNA USB Deviceԍ 

2)       IEEE    Open Alliance  ԍ 

3) SMA һ VNA Portһ ԍ 

4) һ       MDI   ԍ     ->  MDI

  һ     һ VNA һ һ

VNA һ VNA Ӱ ӱһ ҹ 

ü ҹ ӰSdd11ӱ 

ü ҹ1MHzӰIEEEӱһ300kHzӰOpen Allianceӱ 

ü ҹ66MHzӰIEEEӱһ1GHzӰOpen Allianceӱ 

ü ҹ  

ü ҹ1601 

ü ҹ-10dBm (min)һ0dBm( ) 

ü ҹ100Hz 

ü ҹ100ʢ 

ü ҹ25ʢ 

ü ҹ  

5)     ->  MDI   һ MDI     һVNA
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ԍ 

6) VNA һ VNA OpenһLoadһShortһThrough ԍ 

 

 5-23 VNA  

 

MDI һ һ     ->  MDI   һ

MDI   S   һVNA һ

50ʢ 100ʢ ԍ  5-24 ԍ 

Calibration Kit

USB Device Port

Rear Panel

USB Host Port

SMA Cable

Ethernet Cable

USB Cable

Vector Network Analyzer

Balun with 

diff. input 

impedance of 

100ß

 

 5-24 VNA  
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5.6.1.2  

MDI  5-25 ԍ 

1) (DUT) Slave ԍ 

2) SMA Ѭ J1Ӱ+ӱԊJ4Ӱ-ӱһ

VNA Portԍ 

3) TP2 (DUT) ԍ 

4) USB һ USB HostVNA USB Deviceԍ 

5)     ->  MDI  һ MDI     ԍ 

6)     һ     һ

VNA MDI һ һ ԍ 

Ӑ ӑҹ һ DUT TP2 һ Ԋ

һ ԍ 

 

 5-25 MDI  

 

MDI S  5-26 ԍ 

1) (DUT) Slave ԍ 

2) SMA һ VNA Portһ

ԍ 
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3) USB һ USB HostVNA USB Deviceԍ 

4)     ->  MDI   һ MDI   S   ԍ 

5)     һ     һ

VNA MDI һ һ ԍ 

Ӑ ӑҹ һ DUT һ Ԋ

һ ԍ 

 

 5-26 MDI S  

 

5.6.2  

1) DUT Slaveһ ԍ 

2)       IEEE    Open Alliance  ԍ 

3)       MDI   ԍ 

4)     ->  MDI   ->    һ     һ VNA

VNA ԍ 

5)       S       ԍ 

6)     ԍ VNA ԍ 

7)     ԍ 
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8) һ     

ԍ һ     ԍ 

9) VNA һ һ ԍ 

 

5.6.3  

(1) IEEE Std 802.3bwҹ 

IEEE Std 802.3bwSection 96.8.2.1.һDUT 100ʢ һ

DUT һ MDI ҹ 

ü 1~30MHzһMDI  - 20dBԍ 

ü 30~66MHzһMDI  - (20-20Ĭlog10(f/30))ԍ 

(2) OPEN AllianceTC8 ҹ 

Open AllianceTC8 2.2 OABR_PMA_TX_05 һDUT 100

ʢ һDUT һ MDI 0.3MHz~1GHzһ

ҹ 

ü 1~30MHzһMDI  - 20dBԍ 

ü 30~66MHzһMDI  - (20-20Ĭlog10(f/30))ԍ 

 

5.6.4  

IEEE һMDI  5-27 һ  5-28 ԍ 

 

 5-27 MDI ӰIEEE ӱ 
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 5-28 ӰIEEE ӱ 

 

 

Open AllianceһMDI  5-29 һ  5-30 ԍ 

 

 5-29 MDI ӰOpen Allianceӱ 
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 5-30 ӰOpen Allianceӱ 
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5.7 MDI  

MDI һ һ IEEE OPEN Allianceԍ 

IEEE Std 802.3bwSection 96.8.2.2 һ ӘOPEN Alliance Automotive Ethernet ECU 

Test Specificationә ӘOABR_PMA_TX_06: Check MDI Mode conversionә һDUT

һ 1MHz~200MHz һMDI 100ʢ һ MDI

ӰSdc11ҹcommon mode to differential mode conversionӱ ԍ 

 

5.7.1  

MDI һ VNA һVNA MDI

ԍ 

 

5.7.1.1 VNA  

VNA SOLT SOLR ԍ һ

һ TRL һ  TRL һ  3 

һTRL  Thru

һ ӰOpenShortӱһ Ӱ

һ һ ӱԍ 

MDI һ VNA һ  5-31 һ ҹ 

1)       IEEE    OPEN Alliance  ԍ 

2) USB һ USB HostVNA USB Deviceԍ 

3) SMA һ VNA Portһ ԍ 

4) һ       MDI   ԍ     ->  MDI

  һ     һ VNA һ һ

VNA һ VNA Ӱ VNA

ӱһ ҹ 

ü ҹ ӰSdc11ӱӇ 

ü ҹ1MHzӰIEEEӱһ0.3MHzӰOpen AllianceӱӇ 

ü ҹ200MHzӰIEEEӱһ1GHZӰOpen AllianceӱӇ 

ü ҹ Ӈ 

ü ҹ1601Ӈ 
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ü ҹ-10dBm (min)һ0dBm( )Ӈ 

ü ҹ100HzӇ 

ü ҹ100ʢӇ 

ü ҹ25ʢӇ 

ü ҹ ԍ 

5) VNA һ SOLT SOLR VNA OpenһLoadһShortһ

Through Ӈ TRL VNA ReflectһThroughһLine

һ ԍ 

 

 

 5-31 VNA  

 

5.7.1.2  

MDI  5-32 һ ҹ 

1) ӰDUTӱ Slave ԍ 

2) SMA Ѭ J1Ӱ+ӱԊJ4Ӱ-ӱһ

VNA Portԍ 

3) TP2 ӰDUTӱ ԍ 

4) USB һ USB HostVNA USB Deviceԍ 
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5)     һ     һ

VNA MDI һ һ ԍ 

Ӑ ӑҹ һ DUT TP2 һ Ԋ

һ ԍ 

 

 

 5-32 MDI  

 

5.7.2  

1) DUT Slaveһ ԍ 

2)       IEEE    Open Alliance  ԍ 

3)       MDI   ԍ 

4)     ->  MDI   ->    һ     һ VNA

VNA ԍ 

5)     ԍ VNA ԍ 

6)     ԍ 
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7) һ     

ԍ һ     ԍ 

8) VNA Sdc11 һ һ ԍ 

 

5.7.3  

MDI һ ҹ 

(1) IEEE Std 802.3bwɣ2015  

IEEE Std 802.3bwɣ2015Section 96.8.2.2һDUT 100ʢ һ

DUT һMDI ԍ 

ü 1~33MHzһMDI  - 50dBԍ 

ü 33~200MHzһMDI  - (50-20Ĭlog10(f/33))ԍ 

(2) TC8ҹOPEN Alliance Automotive Ethernet ECU Test SpecificationһDUT

100ʢ һDUT һMDI һ

 5-33 ԍ 

ü 1~22MHzһMDI  - 60dBԍ 

ü 22~100MHzһMDI  - (60-20Ĭlog10(f/22))ԍ 

ü 100~200MHzһMDI  - (47-30Ĭlog10(f/100))ԍ 

 

 

 5-33 TC8 ECU MDI  
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5.7.4  

MDI һ IEEE  5-34 һ  5-35 ԍ 

 

 5-34 MDI ӰIEEE ӱ 

 

 

 5-35 MDI ӰIEEE ӱ 
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MDI һ Open Alliance  5-36 һ  5-37

ԍ 

 

 5-36 MDI ӰOpen Allianceӱ 

 

 

 5-37 MDI ӰOpen Allianceӱ 
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5.8 MDI  

TC8Ә OPEN Alliance Automotive Ethernet ECU Test Specificationә

ӘOABR_PMA_TX07ҹCheck MDI Common Mode emissionә һDUT 5һ 1MHz~ 

200MHz һMDI 100ʢ һ MDI 24dBuVԍ

PMA ԍ 

 

5.8.1  

MDI һ һ Ӱ  5-38 ӱ Ӱ

 5-39 ӱ ԍ 

(1) MDI һ  5-38 ԍ 

1) SMA Ѯ J3һ

ԍ 

2) Ѯ TP1 (DUT) һ DUT GND

ԍ 

Ӑ ӑҹ һ DUT TP1 һ Ԋ һ

ԍ 

 

 

 5-38 MDI  
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(2) MDI һ  5-39 ԍ 

һ һ ԍ

ҹ 

1) Ѯ TP1 (DUT) һ DUT GND

ԍ 

2) USB һ USB Host USB Deviceԍ 

3) SMA RF input Ѯ J3 ԍ 

4)      MDI   һ     ->  MDI   ->   

->     һ һ һ

һ Ӱ

ӱһ ҹ 

ü ҹ Ӈ 

ü ҹdBuVӇ 

ü ҹPositive PeakӇ 

ü 1MHzһ 200MHzӇ 

ü RBW 10kHzӇ 

ü VBW 3*RBWӇ 

ü 20sӇ 

ü ҹ ԍ 

Ӑ ӑҹ һ DUT TP1 һ ԍ 

 

 5-39 MDI  
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5.8.2  

MDI ҹ 

1) DUT 5 ԍ 

2)       Open Alliance  ԍ 

3)       MDI   ԍ 

4)             һ Ӱ 24dBuVӱ ԍ 

5)     ԍ 

6)     ԍ 

7) һ     

ԍ һ     ԍ 

8) һ һ

һ ԍ 

һ һ һ һ

ԍ 

 

5.8.3  

ӘOPEN Alliance Automotive Ethernet ECU Test Specificationә ӘOABR_PMA_TX07ә

һ 1MHz~200MHz һ 24dBuVһ DUT

24dBuVһ ԍ 

FFT һ һ

1MHz~200MHzһ limit value һ һ MDI

ԍ 

 

5.8.4  

MDI  5-40 һ  5-41 ԍ 
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 5-40 MDI  

 

 

 5-41 MDI  
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6 1000BASE-T1  

6.1 TX_TCLK125  

IEEE Std 802.3bpSection 97.5.2DUT 1 һ

1/6 TX_TCLK125 ԍ DUT 1000BASE-T1 һ

750 MHz±100ppmһ 1/6 һ 125MHz±100ppm

ԍ 

IEEE Std 802.3bp Section 97.5.3.6 ԍ

ӰMasterӱPHY 750 MHz±100ppm ԍ 

IEEE Std 802.3bp DUT ӰSlaveӱ һ

ӰSlaveӱ һ 750 MHzԍ 

IEEE Std 802.3bp Section 97.5.3.3 DUT TX_TCLK125 ԍDUT Master

һTX_TCLK125 RMSӰRoot Mean Squareӱ 5psһMaster

TX_TCLK125 50psԍDUT Slave TX_TCLK125

RMS 10psһTX_TCLK125

100psԍ 

 

6.1.1  

IEEE Std 802.3bpSection 97.5.2.1 Figure 97-31һ  6-1 һ DUT

Link Partner ӰLink-Normal Operationӱһ DUT TX_TCLK125

һ DUT TX_TCLK125 ԍ 

 

 

 6-1 DUT TX_TCLK125 
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SDS7000Aһ DUT TX_TCLK125  6-2 ԍ 

 

 6-2 DUT TX_TCLK125  

 

6.1.2  

1) DUT 1 һ Link Partner ԍ 

2)       TX_TCLK125   ԍ 

3)     һ һ һ ԍ 

4)     ԍ 

5)     ԍ 

6) һ һ DUT MasterSlaveԍ 

7) һ     

ԍ һ     ԍ 

8) һ һ

ԍ 

 

6.1.3  

IEEE Std 802.3bpSection 97.5.3.6 PHY

750MHz±100ppm ԍ 
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IEEE Std 802.3bp  Section 97.5.2 1 1/6

TX_TCLK125 һ 125MHz±100ppm ԍ 

IEEE Std 802.3bp Section 97.5.3.3һ PHYһ DUT һ

һTX_TCLK125RMS 5psһ 50psӇDUT

һTX_TCLK125RMS 10psһ 100psԍ 

 

6.1.4  

 6-3 һ  6-4 ԍ 

 

 6-3 TX_TCLK125  

 

 

 6-4 TX_TCLK125  
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6.2 MDI  

1000BASE-T1 DUT MDI ԍ 

DUT 2 һIEEE802.3bp һ 750MHz±100ppm

Ӱ 749.925 MHz ~ 750.075 MHzӱ 3 Ԁ+1ԁ 3 Ԁ-1ԁ ԍ MDI

125MHz±100ppmһ һ RMS 5psһ

50psԍ 

 

6.2.1  

MDI һ SMA  6-5 ԍ 

1) SMA Ѭ J1Ӱ+ӱԊJ4Ӱ-ӱ һ

ԍ 

2) TP2 (DUT) ԍ 

3) ԍ 

 

 

 6-5 MDI SMA  
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MDI һ  6-6 ԍ 

1) ѩ J17һ

ԍ 

2) TP4 (DUT) ԍ 

3) ԍ 

4) ԍ 

 

DUT

Ethernet Cable

Differential Probe
r

 

 6-6 MDI  

 

6.2.2  

1) DUT 2 ԍ 

2)       MDI   ԍ 

3)     Ӱ ӱһ һ һ

һ ԍ 

4)     ԍ 

5)     ԍ 

6) һ     
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ԍ һ     ԍ 

7) һ һ

ԍ 

 

6.2.3  

IEEE Std 802.3bp Section 97.5.3.6 PHY ԍ

ӰMasterӱPHY 750 MHz±100ppm ԍ 

IEEE Std 802.3bp Section 97.5.2 2 һDUT

750MHz һ 3 Ԁ+1ԁ 3 Ԁ-1ԁ ԍ MDI 125MHz

±100ppmԍ 

IEEE Std 802.3bp Section 97.5.3.3 DUT 2 һ һ

MDI RMS 5psһ 50psԍ MDI

ӰTIEӱһ

ԍ 

 

6.2.4  

MDI  6-7 һ  6-8 ԍ 

 

 

 6-7 MDI  
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 6-8 MDI  
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6.3  

IEEE Std 802.3bpSection 97.5.3.2һDUT 4 һ 2047

ԍSection 97.5.3.2 MATLAB һ

15mVԍ 

 

6.3.1  

һ SDS7000A  6-9 ԍ 

һ DUT

ԍ һ һ     һ һ

IEEE Std 802.3bp һ ԍ 

һ һ һ  

TX_TCLK125  һDUT TX_TCLK125 һ

10MHz һ 10MHz In һ DUT Ԋ

ԍ 

 

 

 6-9  

 

6.3.1.1  

  TX_TCLK125      һ һ һ

 6-10 ԍ ҹ 

(1) ҹ 
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a) J6 J9 5V һHL3 HL5

ԍ 

b) DUT TX_TCLK125 J1ӰCH1ӱ J2ӰCH2ӱ

ԍ J5Ӱpin1,2ӱ CH2 ӰCH2 50ʢӱӇ

J5Ӱpin2,3ӱ CH1 ӰCH1 10kʢӱԍ 

c) ҹ J7Ӱpin2,3ӱ TX_TCLK125 125MHzԍ 

d) ҹHL2 һ 125MHz 10MHz ԍ 

e) HL2 һ һ ԊJ5ԊJ7

һ S1 ԍ 

f) J3ӰClock Output: CH1ӱ J12ӰClock Output: CH2ӱ

ԍ 

g) Ԋ ԍ 

(2) һ Ѫһ ҹ 

a) J5һJ14 50ʢ ԍ 

b) J2һJ8 ԍ 

c) J15һJ16 ԍ 

d) 125MHzӰ1/6 ӱԊ 180°

ԍ 

e) 50ʢһ Ӈ

1.8Vp-pԍ

ԍ ԍ 

DUT
TX_TCLK

Frequency 
Converter

10MHz In

Rear Panel

Rear Panel

AWG
Test Fixture

SMA Cable

50

ß

Jumper

50ß 50ß Terminator

50

ß

 

 6-10  
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6.3.1.2  

һ һ

 6-11 һ  6-12 ԍ һ

һ ԍ 

A. TX_TCLK125  

ҹ 

(1) (DUT) 4ԍ 

(2) ҹ 

a) J6 J9 5V һHL3 HL5

ԍ 

b) DUT TX_TCLK125 J1ӰCH1ӱ J2ӰCH2ӱ

ԍ J5Ӱpin1,2ӱ CH2 ӰCH2 50ʢӱӇ

J5Ӱpin2,3ӱ CH1 ӰCH1 10kʢӱԍ 

c) ҹ J7Ӱpin2,3ӱ TX_TCLK125 125MHzԍ 

d) ҹHL2 һ 125MHz 10MHz ԍ 

e) HL2 һ һ ԊJ5ԊJ7

һ S1 ԍ 

f) J3ӰClock Output: CH1ӱ J12ӰClock Output: CH2ӱ

ԍ 

g) Ԋ ԍ 

(3) һ Ѫ Ѭһ ҹ 

a) Ѭ TP2 ӰDUTӱ  

b) SMA Ѭ J1Ӱ+ӱԊJ4Ӱ-ӱ һ

Ѫ J2Ӱ+ӱԊJ8Ӱ-ӱ ԍ 

c) Ѫ J15һJ16

ԍ 

d) Ѫ J5һJ14 ԍ 
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DUT
TX_TCLK

10MHz In

Rear Panel

Rear Panel

AWG
Test Fixture

SMA Cable

Jumper

Ethernet Cable

Frequency 
Converter

 

 6-11 Ӱ ӱ 

 

B. TX_TCLK125  

һ SMA һ  6-12

ԍ ҹ 

(1) ӰDUTӱ 4ԍ 

(2) ҹ 

a) J6 J9 5V һHL3 HL5

ԍ 

b) DUT TX_TCLK125 J1ӰCH1ӱ J2ӰCH2ӱ

ԍ J5Ӱpin1,2ӱ CH2 ӰCH2 50ʢӱӇ

J5Ӱpin2,3ӱ CH1 ӰCH1 10kʢӱԍ 

c) ҹ J7Ӱpin2,3ӱ TX_TCLK125 125MHzԍ 

d) ҹHL2 һ 125MHz 10MHz ԍ 

e) HL2 һ һ ԊJ5ԊJ7

һ S1 ԍ 

f) J3ӰClock Output: CH1ӱ J12ӰClock Output: CH2ӱ

ԍ 

g) ԍ 

(3) һ Ѭһ ҹ 

a) Ѭ TP2 ӰDUTӱ ԍ 

b) SMA Ѭ J1Ӱ+ӱԊJ4Ӱ-ӱ һ
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ԍ 

DUT

TX_TCLK

Test Fixture

Rear Panel

10MHz In

SMA Cable

Ethernet Cable

Jumper

Frequency Converter

 

 6-12 SMA Ӱ ӱ 

 

һ һ  

6-13 һ SMA ԍ 

DUT

TX_TCLK

Test Fixture

Rear Panel

10MHz In

SMA Cable

Ethernet Cable

Jumper

Frequency Converter

r

r

Differential Probe

 

 6-13 Ӱ ӱ 

 

6.3.2  

1) DUT 4 ԍ 

2)         ԍ 

3)     Ӱ ӱһ һ TX_TCLK125Ӱ
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ӱһ ԍ 

4)     ԍ 

5)     ԍ 

6) һ     

ԍ һ     ԍ 

7) һ һ

ԍ 

 

6.3.3  

IEEE Std 802.3bp-2016һSection 97.5.3.2 һ DUT

TX_TCLK125 һ DUT һ DUT

һ MATLAB 6 һ 2047 һ

10 һ ԍ һ

15mVԍ 

һ һ һ DUT

ԍ 

 

6.3.4  

 6-14 һ  6-15 ԍ 

 

 6-14  
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 6-15  
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6.4 MDI  

IEEE Std 802.3bpSection 97.7.2.1һDUT һ 2MHz~600MHz

һMDI 100ʢ һ MDI ԍ 

 

6.4.1  

MDI һ VNA һVNA MDI ԍ 

 

6.4.1.1 VNA  

MDI һ VNA һ  6-16 һVNA

ҹ 

1) USB һ USB HostVNA USB Deviceԍ 

2) SMA һ VNA Portһ ԍ 

3) һ       MDI   ԍ     ->  MDI

  һ     һ VNA һ һ

VNA һ VNA Ӱ ӱһ ҹ 

ü ҹ ӰSdd11ӱӇ 

ü ҹ2MHzӇ 

ü ҹ600MHzӇ 

ü ҹ Ӈ 

ü ҹ1601Ӈ 

ü ҹ-10dBm (min)һ0dBm( )Ӈ 

ü ҹ100HzӇ 

ü ҹ100ʢӇ 

ü ҹ25ʢӇ 

ü ҹ ԍ 

4)     ->  MDI   һ MDI     һVNA

ԍ 

5) VNA һ VNA OpenһLoadһShortһThrough ԍ 
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 6-16 VNA  

 

6.4.1.2  

MDI  6-17 ԍ 

1) ӰDUTӱ Slave ԍ 

2) SMA Ѭ J1Ӱ+ӱԊJ4Ӱ-ӱһ

VNA Portԍ 

3) TP2 ӰDUTӱ ԍ 

4) USB һ USB HostVNA USB Deviceԍ 

5)     ->  MDI   һ MDI     ԍ 

6)     һ     һ

VNA MDI һ һ ԍ 

Ӑ ӑҹ һ DUT TP2 һ Ԋ

һ ԍ 
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 6-17 MDI  

 

6.4.2  

1) DUT Slaveһ ԍ 

2)       MDI   ԍ 

3)     ->  MDI   ->    һ     һ VNA

VNA ԍ 

4)         ԍ 

5)     ԍ 

6)     ԍ 

7) һ     

ԍ һ     ԍ 

8) VNA һ һ ԍ 

 

6.4.3  

IEEE Std 802.3bpSection 97.7.2.1.һDUT 100ʢ һ
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DUT һ MDI ԍ 

ü 2~20MHzһMDI  - (18-18Ĭlog10(20/f))dBԍ 

ü 20~100MHzһMDI  - 18dBԍ 

ü 100~600MHzһMDI  - (18-16.7Ĭlog10(f/100))dBԍ 

 

6.4.4  

MDI  6-18 һ  6-19 ԍ 

 

 6-18 MDI  

 

 

 6-19 MDI  
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6.5 MDI  

IEEE Std 802.3bpSection 97.7.2.2 һDUT һ 10MHz~600MHz

һMDI 100ʢ һ MDI ӰSdc11ҹcommon mode to 

differential mode conversionӱ ԍ 

 

6.5.1  

MDI һ VNA һVNA MDI

ԍ 

1000 BASE-T1 MDI MDI Ә6.4.1 ә

һ VNA Port ԍ 

VNA SOLT SOLR ԍ һ

һ TRL һ  TRL һ  3 

һTRL  Thru

һ ӰOpenShortӱһ Ӱ

һ һ ӱԍ 

VNA һ SOLT SOLR VNA OpenһLoadһ

ShortһThrough Ӈ TRL VNA ReflectһThroughһLine һ

ԍ 

VNA MDI ҹ 

ü ҹ ӰSdc11ӱӇ 

ü ҹ10MHzӇ 

ü ҹ600MHzӇ 

ü ҹ Ӈ 

ü ҹ1601Ӈ 

ü ҹ-10dBm (min)һ0dBm( )Ӈ 

ü ҹ100HzӇ 

ü ҹ100ʢӇ 

ü ҹ25ʢӇ 

ü ҹ ԍ 

Ӑ ӑҹ һ DUT Ѭ TP2
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һ Ԋ һ ԍ 

 

6.5.2  

1) DUT Slaveһ ԍ 

2)       MDI   ԍ 

3)     ->  MDI   ->    һ     һ VNA

VNA ԍ 

4)     ԍ VNA ԍ 

5)     ԍ 

6) һ     

ԍ һ     ԍ 

7) VNA Sdc11һ һ ԍ 

6.5.3  

IEEE Std 802.3bpɣ2016 Section 97.7.2.2һDUT 100ʢ һ

DUT һMDI һ  6-20 ԍ 

ü 10~80MHz һMDI  - 55dBԍ 

ü 80~600MHzһMDI  - (77-11.51Ĭlog10(f))ԍ 

 

 6-20 MDI  

 



 

www.siglent.com                                                                                      77 

6.5.4  

MDI  6-21 һ  6-22 ԍ 

 

 6-21 MDI  

 

 6-22 MDI  
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6.6  

IEEE Std 802.3bp Section 97.5.3.497.5.3.5 һ 5 һ

5dBmһ ӰPSDҹPower spectral densityӱ

ԍ 

 

6.6.1  

6.6.1.1  

һ Ә6.2.1 ә ԍ 

SMA  6-5 ԍ 

 6-6 ԍ 

 

6.6.1.2 PSD 

һ һ ԍ  

6-23 һ ҹ 

1) ӰDUTӱ 5ԍ 

2) ѫ TP3 ӰDUTӱ ԍ 

3) SMA J12 RF INPUT ԍ 

4) USB USB Host USB Deviceԍ 

5) һ         ->  

  һ     ->    ->    ->    һ

һ һ һ

Ӱ ӱԍ ҹ 

ü ҹ Ӈ 

ü ҹdBmӇ 

ü ҹ0.3MHzӰ 0Hz һ 0Hz

һ 0.3MHz ӱӇ 

ü ҹ600MHzӇ 

ü RBWҹ100kHzӇ 

ü VBWҹ300kHzӇ 
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ü RMS Ӈ 

ü 1sԍ 

 

 6-23  

 

6.6.2  

1) DUT 5 ԍ 

2)         ԍ 

3)     Ӱ ӱһ һ һ

ԍ 

һ     һ

ԍ 

4)     ԍ 

5)     ԍ 

6) һ     

ԍ һ     ԍ 

7) һ һ

ԍ 

һ һ

һ ԍ 
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6.6.3  

(1) ҹIEEE Std 802.3bp  Section 97.5.3.4.һ 5 һ MDI

100ʢ һ 5dBmһ ӰPSDӱ

һ  6-24 ԍ 

 

 

 6-24 PSD  

 

(2) ҹIEEE Std 802.3bp Section 97.5.3.5 һDUT 5 һ

MDI 100ʢ һMDI 1.3Vp-pԍ 
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6.6.4  

 6-25 ԍ 

 

 6-25 PSD  

 

 6-26 ԍ 

 

 6-26  
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6.7 /  

IEEE Std 802.3bp Section 97.5.3.1һDUT 6 һ 4ns

16ns һ Ԋ 10%ԍ 

 

6.7.1  

һ Ә6.2.1 ә ԍ 

SMA  6-5 ԍ 

 6-6 ԍ 

 

6.7.2  

1) DUT 6 ԍ 

2)       /   ԍ 

3)     Ӱ ӱһ һ ԍ 

4)     ԍ 

5)     ԍ 

6) һ     

ԍ һ     ԍ 

7) һ һ

ԍ 

 

6.7.3  

IEEE Std 802.3bp97.5.3.1 ԍ

4ns 16ns 10%һ  6-27 ԍ 

һDUT 6 һ / һ

4ns 16ns ԍ ҹ 

Droop = 100 %× (Vd/Vpk) 

Vpk 4ns һVd 16ns ԍ 
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t

V

Droop=100%*Vd/Vpk

4ns
16ns

Vpk

Vd

 

 6-27 Droop  

 

6.7.4  

/  6-28 һ  6-29 ԍ 

 

 6-28 /  
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 6-29  
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1  

 ̧ AWG: Arbitrary Waveform Generator 

 ̧ CME: Common-mode Emission 

 ̧ DUT: Device Under Test  

 ̧ ECU: Electronic/ Engine Control Unit 

 ̧ EMI: Electromagnetic Interference 

 ̧ H-MTD: High-speed Modular Twisted-pair Data 

 ̧ IEEE: Institute of Electrical and Electronic Engineers 

 ̧ MDI: Medium Dependent Interface 

 ̧ OPEN Alliance: One-Pair Ethernet Alliance 

 ̧ OABR: Open Alliance BroadR-Reach 

 ̧ PSD: Power Spectral Density 

 ̧ RBW: Resolution Bandwidth 

 ̧ RMS: Root Mean Square 

 ̧ SMA: SubMiniature version A 

 ̧ TX_TCLK: Transmit System Clock 

 ̧ VBW: VBW Video Bandwidth 
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