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1  

100 Base-TX 1000 Base-T

ԍ Ԋ Ԋ Ԋ Ԋ

ԍ 1000 Base-T Ԋ ԍ 

1000 Base-T һ ҹ 

 ̧ Ӈ 

 ̧ ӰDUTҹDevice under test ӱ Ӈ 

 ̧ Ӈ 

 ̧ Ӈ 

 ̧ HTMLXML ԍ 
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2  

2.1  

1000BASE-T  IEEE802.3ab  PMA

ԍ һ

ԍ 

1000BASE-T ҹ 

 ̧  

ü  

ü Ӱ ӱ 

ü  

ü Ӱ ӱ 

ü Ӱ ӱ 

 ̧  

ü  

ü Ӱ ӱ 

ü  

ü Ӱ ӱ 

ü Ӱ ӱ 

 ̧ Ӱ ӱ 

ü  

ü  

ü  

ü  

 ̧ Ӱ ӱ 

ü JTXOUT 

ü  

ü  
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ü JTXOUT 

ü  

ü  

 ̧  

ü MDI  

ü MDI  

 

IEEE802.3ab ԍ DUT ԍ

DUT ԍ 

һ һ

DUT ԍIEEE802.3ab һ 1000BASE-T

DUT 4 һ һ  2-1 ԍ 

ҹ 

 ̧ 1ҹ Ԋ Ӱ ӱ Ԋ Ӈ 

 ̧ 2ҹ Ӈ 

 ̧ 3ҹ Ӈ 

 ̧ 4ҹ Ԋ Ԋ ԍ 

 

 

 2-1 1000BASE-T   
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2.2  

1000Base-T һ ӘIEEE802.3-2018һSubclause40ә

һ  2-1 ԍ 

IEEE802.3 ҹwww.ieee802.orgԍ 

 2-1 1000Base-T  

    

IEEE 802.3-2018, 
Subclause 40.6.1.2.1 

1 Peak Output voltage  

IEEE 802.3-2018, 
Subclause 40.6.1.2.3 

1 Template test  

IEEE 802.3-2018, 
Subclause 40.6.1.2.2 

1 Droop test Ӱ ӱ 

IEEE 802.3-2018, 
Subclause 40.6.1.2.5 

2 Jitter Master unfiltered  

IEEE 802.3-2018, 
Subclause 40.6.1.2.5 

2 Jitter Master filtered  

IEEE 802.3-2018, 
Subclause 40.6.1.2.5 

3 Jitter slave unfiltered  

IEEE 802.3-2018, 
Subclause 40.6.1.2.5 

3 Jitter slave filtered  

IEEE 802.3-2018, 
Subclause 40.6.1.2.4 

4 Transmitter distortion test  

IEEE 802.3-2018, 
Subclause 40.8.3.3 

4 
MDI common mode output 
voltage 

MDI  

IEEE 802.3-2018, 
Subclause 40.8.3.1 

4 MDI return loss MDI  

 

  

http://www.ieee802.org/
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3  

3.1  

ҹ 

 ̧ (SDS7000A)ҹ Ó2GHzһ Ӱ100BASE-TX SDS7000A-CT-

100BASE-Tһ1000BASE-T SDS7000A-CT-1000BASE-Tӱԍ 

 ̧ (FX-ETH)ҹ һ ӰDUTӱ

ԍ 

 ̧ SMA ҹ 

ü Ӱ SAP2500DSAP5000Dӱҹ 2GHzһ Ӈ 

ü SMA ҹ һ ԍ 

 ̧ ҹ MDI ԍ 

 ̧ USB ҹ USB Host USB Deviceһ

ԍ 

 ̧ ҹ1000BASE-T Ԋ Ԋ Ӱ ӱԊ

һ һ 32MHz ԍ 

 ̧ ҹ1000BASE-T TX_TCLK 103m

ԍ 
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3.2  

FX-ETH  3-1 һ һ

һ һ

һ ԍ 

 

 3-1 FX-ETH  

  

 1 

 1 

Ӱ15cm ӱ 1 

50ɋ ӰSMAӱ 8 

SMA  4 

BNC-SMA  4 

 12 
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3.3  

FX-ETH SDS7000A һ

һ 10 һ һ

һ ԍ 

һ  3-1 ԍ 

 

 3-1  

 

ҹ 

0ҹח һ Ԋ Ԋ ԍ 

ѩҹ 100 Base-TX 1000 Base-T ԍ 

Ѫҹ һ ԍ 

ѫҹ 1000 Base-T ԍ 

Ѭҹ 1000 Base-T DUT Ԋ Ӱ ӱԊ һ

ԍ 

ѭҹ100 Base-TX һ SDS7000A Link Partnerһ

ӰDUTӱ ԍ 

Ѯҹ SMA 100 Base-TX 1000 Base-T ԍ 

ѯҹ 1000 Base-T ԍ 

Ѱҹ һ 12 ԍ 

ѱҹ100 Base-TX һ SDS7000A Link Partnerһ

ӰDUTӱ һ ѱ TX RX ѭ һ

ԍ 
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4  

IEEE802.3ab IEEE802.3u һ

һ һ һ

һ ԍ 

SDS7000A 1000 Base-T һ     ->    ->    

  1000 Base-T һ   ON  һ һ  4-1 ԍ

ҹ    Ԋ    Ԋ    ԍ 

 

 

 4-1 1000 BASE-T  
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4.1  

    һ  4-2 һ ҹ Ԋ

Ԋ Ԋ Ԋ Ԋ ԍ 

ü ҹ Ԋ Ԋ ԍ 

 

 4-2  

 

ü ҹ һ  4-3 ԍ 

 

 4-3  

 

ü ҹ һ һ
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Ԋ Ԋ һ  4-4 ԍ 

 

 4-4  

 

ü ҹ һ  4-5һ һ

һ һ

ԍ 

 

 4-5  
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ü ҹ  4-6 һ һ һ

һ ԍ 

 

 4-6  

 

һ һ ԍ 

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  



1000 Base-T  

www.siglent.com                                                                                   17 

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  

Ԋ Ӱ ӱԊ һ ԍ 

ԊMDI MDI һ ԍ 

һ Ә9 ә ԍ 

5.1  

Ԋ Ӱ ӱԊ һ һ ѩ

ѮԍDUT 1 ԍFX_ETH

SMA һ ҹ 

ҹ  5-1 һ ҹ 

(1) ѩ J28һ DUTԍ 

(2) DUT ӰDAԊDBԊDCԊDDӱһ

ӰJ1ԊJ10ԊJ21һJ25ӱһ ԍ 

 

 5-1  
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SMA ҹ SMA  5-2 һ ҹ 

(1) Ѯ J27һ DUTԍ 

(2) DUT һ SMA һ ҹDAӰJ4Ԋ

J17ӱԊDBӰJ5ԊJ18ӱԊDCӰJ6ԊJ19ӱDDӰJ7ԊJ20ӱӇ SMA

ԍ 

(3) һ 50ʢ ԍ 

 

 5-2 SMA  
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5.2  

Ԋ Ӱ ӱԊ Ԋ TX_TCLKһ һ

ѬһDUT 1 4 ԍ 

FX_ETH SMA ԍ 

һ һ DUT Ԋ

ԍ ԍ 

5.2.1  

һ Ѭ  5-3 һ ҹ 

 ̧ J64ҹ һ DUTӇ 

 ̧ J65һJ81ҹSMA һ Ӈ 

 ̧ J66һJ82ҹSMA һ Ӈ 

 ̧ J71һJ59һJ76һJ84ҹ2 һ 2.54mm һ Ӈ 

 ̧ J63һJ80ҹ3 һ 2.54mm һ ԍ 

 

Ḫ

J65

J81

Data_P

Data_N

U1

Power Combiner

Port 1

DUT( )
J64

J59

J71

SUM_PORT

Port 2

J66

Power Combiner

U2

Port 1

J76

SUM_PORT

Port 2

J84J82

J63 50ß
GND

J80

50ß
GND

2 13

2 13

 

 5-3 /  
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 5-3 һ 1000M һ һ DUT 4

һ  5-1 һ ԍ 

 

 5-1 DUT  

 

 
Pair A Pair B Pair C Pair D 

 

Ӱ ӱ 

J60 
J67 

J69 
J75 
J79 

J73 
J77 

J62 
J75 
J79 

J61 
J68 

J62 
J69 
J79 

J74 
J78 

J62 
J69 
J75 

 

 

5.2.2 DUT  

SMA DUT һ  5-4Ԋ  5-5 һ ҹ 

(1) Ѭ J64һ DUTԍ 

(2) SMA Ѭ J82ӰD-ӱ J66(D+)һ

ԍ 

(3) AWG J65һJ81 50ʢ ԍ 

(4)  5-1 һ DUT Pair A һ J60ԊJ67 һ

Pair A Ӈ J69ԊJ75ԊJ79 һ 100ʢ 

ԍ ӰPair B/C/Dӱ һ  5-1 ԍ 

(5)  5-4 һ J71ԊJ84 һ J59ԊJ63ԊJ76ԊJ80 һ

DUT һ     һ DUT ԍ 

(6) DUT һ     һ DUT

U1 U2 ԍ 

(7)  5-5 һ J59ԊJ63Ӱpin2һ3ӱԊJ76ԊJ80Ӱpin2һ3ӱ һ J71Ԋ

J84 һ DUT U1 U2 һ

    ԍ 

(8) DUT һ DUT ԍ 

Ӑ ӑҹ 0.7һ 1.43ԍ 
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 5-4 DUT  
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 5-5 DUT  

 

һ һ ӰPair 

A/B/C/Dӱһ һ     ->    ->    ->    

һ  5-6 ԍ һ     һ         һ

ԍ 
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 5-6  

 

 

5.2.3  

SMA һ  5-7 һ ҹ 

(1) Ѭ J64 DUT ԍ 

(2) J59ԊJ71ԊJ76ԊJ84һJ63Ӱpin1һ2ӱһJ80Ӱpin1һ2ӱԍ 

(3) ( һ

)һ 180°ԍ 

(4) һ һ һ

һ  5-2 ԍ 

Ӑ ӑҹ 0.7ԍ 

 

 5-2  

   

1 31.25MHz 2.8 Vp-p 

4 20.833MHz 5.4Vp-p 
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SMA

SMA

 

 5-7 SMA  
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5.2.4  

SMA DUT Ԋ Ӱ ӱԊ Ԋ һ

 5-8һ ҹ 

(1) Ѭ J64һ DUTԍ 

(2) SMA Ѭ J82ӰD-ӱ J66(D+)һ

ԍ 

(3) SMA Ѭ J81ӰD-ӱ J65(D+)һ

ԍ 

(4)  5-1 һ DUT Pair A һ J60ԊJ67 һ

Pair A Ӈ J69ԊJ75ԊJ79 һ 100

ʢ ԍ ӰPair B/C/Dӱ һ  5-1 ԍ 

(5) J59ԊJ63Ӱpin2һ3ӱԊJ76ԊJ80Ӱpin2һ3ӱ һ J71ԊJ84 һ

DUT U1 U2 ԍ 

(6) DUT 1 4һ  5-2

ԍ 

(7) һ һ ԍ 

 



1000 Base-T  

28                                                                                    www.siglent.com 

 

 5-8 SMA  
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6  

6.1  

DUT 1һ һDUT

IEEE802.3-2018һSubclause 40.6.1.2.1 һ DUT 1

AԊBԊCԊD һ Ӱ ӱ

ԍ 1  6-1 ԍ 

 

 6-1 1  

 

IEEE 802.3һSubclause 40.6.1.2.1һ  6-1 ԍ 

 6-1  

  

A  A 670mV~820mV 

B  B 670mV~820mV 

AԊB  
A ԊB A ԊB

1% 

C  
C A ԊB

1/2 2%  

D  
D A ԊB

1/2 2%  
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ҹ 

 ̧ 100 Ӈ 

 ̧ Ӈ 

 ̧ EMIһ FCC ClassA Ӈ 

 ̧ һ A BһC D ԍ 

 

 

6.2  

ҹIEEE 802.3-2018һSubclause 40.6.1.2.1ԍ 

DUT 1 һ 2MHz һ

AԊBԊCԊD ԍ 

AԊB ҹ 670mV~820mVӰ750mV±0.83dBӱ ԍ 

 

AԊB ҹ 

|(|Peak A or B| - (|Peak A| + |Peak B|)/2) / ((|Peak A| + |Peak B|)/2)| * 100%ʯ1% 

 

CԊD ҹ A ԊB 1/2

2% һ ҹ 

ȿ0ÏÉÎÔ # ÏÒ $ȿ ρ ςϷ
ρ

ς
 ȿ0ÅÁË !ȿ ȿ0ÅÁË "ȿȾς 

 

ȿ0ÏÉÎÔ # ÏÒ $ȿ ρ ςϷ
ρ

ς
 ȿ0ÅÁË !ȿ ȿ0ÅÁË "ȿȾς 
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6.3  

һ ԍ ԍ 

6.3.1  

5.1  5-1  5-2ԍ 

6.3.2  

(1) һ   >    >  ӰIEEE802.3 40.6.1.2.1ӱ ԍ 

(2)     һ Ԋ IDӰPair A/B/C/Dӱ ԍ 

(3)     ԍ 

(4)    ԍ 

(5) һ     

ԍ һ     ԍ 

(6) һ һ

2MHz һ һ ԍ 
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6.4  

һ Ѭ һ

180°Ԋ 31.25MHz ԍ DUT һ

2.8Vp-pԍ 

6.4.1  

һ һ 5.2 ԍ 

6.4.2  

(1) һ   >    >  ӰIEEE802.3 40.6.1.2.1ӱ ԍ 

(2)     һ Ԋ IDӰPair A/B/C/Dӱԍ 

(3)     ԍ 

(4)    ԍ 

(5) һ     

ԍ һ     ԍ 

(6) һ һ

2MHz һ һ ԍ 
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6.5  

 6-2ԍ 

 

 

 6-2  

 

 6-3ԍ 

 

 6-3  
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7 Ӯ ӯ  

7.1  

Ӱ ӱ DUT 1һ һ

IEEE802.3-2018һSubclause 40.6.1.2.2 һ DUT 1

G J F H ԍF  6-1

һG F 500ns ԍH  6-1

һJ H 500ns ԍ 

1  6-1 ԍ 

IEEE802.3-2018һSubclause40.6.1.2.2һ һ4

G ԊJ F ԊH 73.1%ԍ

ԍ 

 

 

7.2  

Ӱ ӱ ҹ 

(1) һ  6-1 F ԊH һ Vpeak_FһVpeak_Hԍ 

(2)  6-1 F ԊH 500ns һ V_GһV_Jԍ 

(3) G ԊJ Ӱ ӱ һ ҹ 

G Ӱ ӱ =100%*V_G/Vpeak_FӇ 

J Ӱ ӱ =100%*V_J/Vpeak_HӇ 

ӰIEEE 802.3 40.6.1.2.2ӱһG F 73.1%ӇJ

H 73.1%ԍ 
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7.3 Ӯ ӯ  

7.3.1  

 5-1  5-2ԍ 

7.3.2  

(1) һ   >    >  Ӱ ӱӰIEEE802.3 40.6.1.2.2ӱ ԍ 

(2)     һ Ԋ IDӰPair A/B/C/Dӱ ԍ 

(3)     ԍ 

(4)    ԍ 

(5) һ     

ԍ һ     ԍ 

(6) һ һ

Ӱ ӱ һ Ӱ ӱ һ ԍ 
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7.4 Ӯ ӯ  

Ӱ ӱ һ Ѭ һ

180°Ԋ 31.25MHz ԍ DUT һ

2.8Vp-pԍ 

7.4.1  

һ һ 5.2 ԍ 

7.4.2  

(1) һ   >    >  Ӱ ӱӰIEEE802.3 40.6.1.2.2ӱ ԍ 

(2)     һ Ԋ IDӰPair A/B/C/Dӱԍ 

(3)     ԍ 

(4)    ԍ 

(5) һ     

ԍ һ     ԍ 

(6) һ һ

Ӱ ӱ һ Ӱ ӱ һ ԍ 
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7.5  

Ӱ ӱ  7-1ԍ 

 

 7-1 Ӱ ӱ  

 

Ӱ ӱ  7-2ԍ 

 

 7-2 Ӱ ӱ  
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8  

8.1  

DUT 1һ һ

IEEE802.3-2018һSubclause 40.6.1.2.3 ԍ 

1  6-1 ԍ 

2MHz һ һ

ԍ A A Ӈ BԊCԊDԊFԊH

һ  8-1 ԍ 

 8-1  

1   

Point A Point A  

Point B Point A  

Point C 1/2 Point A  

Point D 1/2 Point A  

Point F Point F  

Point H Point F  

 

һ һ һ ԍ

ԍ 

IEEE802.3-2018һSubclause 40.6.1.2.3һAԊBԊCԊD һ  8-1

ӇFԊH һ  8-2 ԍ 
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 8-1 AԊBԊCԊD  

 

 

 8-2 FԊH  
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8.2  

1 2MHz һ ԍ

AԊBԊCԊDԊFԊH һ  8-1 ԍ 

һ IEEE802.3-2018һSubclause 40.6.1.2.3һAԊBԊCԊD

һ  8-1 ӇFԊH һ  8-2 ԍ һ

ԍ 

 

8.3  

8.3.1  

 5-1  5-2ԍ 

8.3.2  

(1) һ   >    >  ӰIEEE802.3 40.6.1.2.3ӱ ԍ 

(2)     һ Ԋ IDӰPair A/B/C/Dӱ ԍ 

(3)     ԍ 

(4)    ԍ 

(5) һ     

ԍ һ     ԍ 

(6) һ һ

2MHz һ һ

ԍ 

 

  



1000 Base-T  

www.siglent.com                                                                                   41 

8.4  

һ Ѭ һ 180°Ԋ

31.25MHz ԍ DUT һ

2.8Vp-pԍ 

8.4.1  

һ һ 5.2 ԍ 

8.4.2  

(1) һ   >    >  ӰIEEE802.3 40.6.1.2.3ӱ ԍ 

(2)     һ Ԋ IDӰPair A/B/C/Dӱԍ 

(3)     ԍ 

(4)     ԍ 

(5) һ     

ԍ һ     ԍ 

(6) һ һ

2MHz һ һ

ԍ 
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8.5  

AԊBԊCԊD һ  8-3Ԋ  8-4 ԍ 

FԊH һ  8-5Ԋ  8-6 ԍ 

 

 

 8-3 AԊBԊCԊD  

 

 

 8-4 AԊBԊCԊD  
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 8-5 FԊH  

 

 

 8-6 FԊH  
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9  

9.1  

 IEEE802.3-2018 Subclause 40.6.1.2.4

ӰDUTӱ 4 һ ԍ

һ 5.4VԊ20.833MHz ԍ 

DUT 4һ һ

TX_TCLK һ IEEE802.3-2018 Subclause 40.6.1.2.4

matlab 2047 һ Ӱwith no intervening cableӱ

60%UI 10mVԍ 

4  9-1 ԍ 

 

 9-1 4  

  



1000 Base-T  

www.siglent.com                                                                                   45 

9.2  

IEEE 802.3-2018 Subclause 40.6.1.2.4 ӰDUTӱ

4 һ ҹ 

(1) Ӱ ӱԍ 

(2) ԍ 

(3) 2MHz ԍ 

(4) DUT ԍ 

(5) ԍ 

Ӑ ӑҹ һ һ һ һ

100ʢ ԍ 

 

9.3  

9.3.1 Ӯ ӯ 

9.3.1.1  

5.1  5-1  5-2ԍ 

Ӑ ӑҹ һ һ һ һ

100ʢ ԍ 

 

9.3.1.2  

(1) һ   >    >  ӰIEEE802.3 40.6.1.2.4ӱ  >  

Ӱ ӱ ԍ 

(2)     һ Ԋ IDӰPair A/B/C/Dӱ ԍ 

(3)     ԍ 

(4)    ԍ 

(5) һ

ԍ һ     ԍ 

(6) һ һ

IEEE 802.3-2018 40.6.1.2.4 һ һ

ԍ 
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9.3.2 Ӯ ӯ 

9.3.2.1  

һ SMA һ ԍ 

SMA һ  9-2 һ ҹ 

(1) Ѯ J27һ DUTԍ 

(2) DUT һ SMA һ ҹDAӰJ4Ԋ

J17ӱԊDBӰJ5ԊJ18ӱԊDCӰJ6ԊJ19ӱDDӰJ7ԊJ20ӱӇ SMA

ԍ 

(3) SMA DUT TX_TCLKһ ԍ 

Ӑ ӑҹ һ һ һ һ

100ʢ ԍ 

 

 

 9-2 SMA  
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һ  9-3 һ ҹ 

1) ѩ J28һ DUTԍ 

2) DUT ӰDAԊDBԊDCԊDDӱһ

ӰJ1ԊJ10ԊJ21һJ25ӱһ ԍ 

3) SMA DUT TX_TCLKһ ԍ 

Ӑ ӑҹ һ һ һ

ԍ 

 

 

 9-3  

 

9.3.2.2  

(1) һ   >    >  ӰIEEE802.3 40.6.1.2.4ӱ  >  

Ӱ ӱ ԍ 

(2)     һ Ԋ IDӰPair A/B/C/Dӱ ԍ 
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(3)     ԍ 

(4)    ԍ 

(5) һ

ԍ һ     ԍ 

(6) һ һ

IEEE 802.3-2018 40.6.1.2.4 һ һ

ԍ 

 

9.4  

һ Ѭ һ

180° 20.833MHz ԍ DUT һ

5.4Vp-pԍ 

9.4.1 Ӯ ӯ 

9.4.1.1  

һ һ 5.2 ԍ 

Ӑ ӑҹ һ һ һ һ

100ʢ ԍ 

9.4.1.2  

(1) һ   >    >  ӰIEEE802.3 40.6.1.2.4ӱ  >  

Ӱ ӱ ԍ 

(2)     һ Ԋ IDӰPair A/B/C/Dӱ ԍ 

(3)     ԍ 

(4)    ԍ 

(5) һ     

ԍ һ     ԍ 

(6) һ һ

IEEE 802.3-2018 40.6.1.2.4 һ һ

ԍ 
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9.4.2 Ӯ ӯ 

9.4.2.1  

һ һ 5.2 ԍ 

SMA һ  9-4 һ ҹ 

(1) Ѭ J64һ DUTԍ 

(2) SMA Ѭ J82ӰD-ӱ J66(D+)һ

ԍ 

(3) SMA Ѭ J81ӰD-ӱ J65(D+)һ

ԍ 

(4)  5-1 һ DUT Pair A һ J60ԊJ67 һ

Pair A Ӈ J69ԊJ75ԊJ79 һ 100

ʢ ԍ ӰPair B/C/Dӱ һ  5-1 ԍ 

(5) J59ԊJ63Ӱpin2һ3ӱԊJ76ԊJ80Ӱpin2һ3ӱ һ J71ԊJ84 һ

DUT U1 U2 ԍ 

(6) DUT 4һ  5-2

ԍ 

(7) SMA DUT TX_TCLKһ

ԍ 

(8) һ һ ԍ 

Ӑ ӑҹ һ һ һ һ

100ʢ ԍ 
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 9-4  

 

9.4.2.2  

(1) һ    >    >  ӰIEEE802.3 40.6.1.2.4ӱ  >  

 Ӱ ӱ ԍ 

(2)     һ Ԋ IDӰPair A/B/C/Dӱ ԍ 

(3)     ԍ 

(4)    ԍ 

(5) һ     

ԍ һ     ԍ 

(6) һ һ

IEEE 802.3-2018 40.6.1.2.4 һ һ

ԍ 
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9.5  

 9-5 һ  9-6 ԍ 

 

 

 

 9-5  

 

 

 

 9-6  

  



1000 Base-T  

52                                                                                    www.siglent.com 

10 Ӯ ӯ  

10.1  

DUT 2 3 һDUT IEEE 802.3-2018һSubclause 

40.6.1.2.5һMDI  10-1 ԍ 

 

 10-1 2 3  

 

10.2 Ӯ TX_TCLKӯ 

DUT 2 һ ԍ IEEE 802.3-2018һSubclause 

40.6.1.2.5ԍ 

ҹ 

 ̧ JTXOUTҹ DUT MDI ӰTX_TCLKӱ һ

һ һ

ԍ 

 ̧ ҹ DUT ӰTX_TCLKӱ һ

1.4nsԍ 

 ̧ ҹ DUT ӰTX_TCLKӱ һ

5kHz һ JTXOUT 0.3nsԍ 
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10.2.1 JTXOUT 

JTXOUT ҹDUT 2 һMDI

ӰTX_TCLKӱ һ һ

һ ԍ 

10.2.1.1  

JTXOUT ҹDUT 2 һMDI

ӰTX_TCLKӱ ԍ һ

ԍ 

JTXOUT һ 100ms~1s ԍ 

ҹ 

(1) DUT MDI ӰTX_TCLKӱ ԍ 

(2) ӰTX_TCLKӱ Ӱ Ԋ ӱ ԍ 

(3) TX_TCLK MDI һ

MDI ԍ 

(4) (1) (3)һ һ һ 100ms

ԍ 

(5) JTXOUT ԍ 

(6) 4 ӰPair A/B/C/Dӱ һ JTXOUTԍ 

 

10.2.1.2  

JTXOUTһ SMA MDI ԍ 

MDI һ  10-2 һ ҹ 

(1) DUT ѩ J28ԍ 

(2) ӰDAԊDBԊDCԊDDӱһ ӰJ1һJ10һJ21һ

J25ӱһ ԍ 

(3) SMA DUT TX_TCLKһ

ԍ 
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 10-2 JTXOUT  

 

SMA һ  10-3 һ ҹ 

(1) Ѯ J27һ DUTԍ 

(2) DUT һ SMA һ ҹDAӰJ4Ԋ

J17ӱԊDBӰJ5ԊJ18ӱԊDCӰJ6ԊJ19ӱDDӰJ7ԊJ20ӱӇ SMA

ԍ 

(3) SMA 50ʢ ԍ 

(4) SMA DUT TX_TCLKһ ԍ 
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 10-3 JTXOUT SMA  

 

10.2.1.3  

(1) һ   >  Ӱ ӱ  >   JTXOUTӰIEEE802.3 

40.6.1.2.5ӱ ԍ 

(2)     һ Ԋ IDӰPair A/B/C/Dӱ ԍ 

(3)     ԍ 

(4)    ԍ 

(5) һ     

ԍ һ     ԍ 

(6) һ һ

0.1s~1s һ ԍ 
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10.2.2  

DUT ӰTX_TCLKӱ һ 1.4nsԍ 

10.2.2.1  

 10-4 һDUT Master һ DUT

ӰTX_TCLKӱ һ 1.4nsԍ 

һ һ ԍ һ

ҹ 

(1) TX_TCLK 50% ԍ 

(2) һ TX_TCLK ԍ 

(3) TX_TCLK һ ԍ 

(4) TX_TCLK ԍ 

(5) ԍ 

(6) 100ms~1s ԍ 

(7) һ ԍ 

 

10.2.2.2  

 10-4 һ ҹ 

(1) DUT Link Partner ԍ 

(2) SMA DUTӰ Masterӱ TX_TCLK һ

ԍ 
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 10-4  

 

10.2.2.3  

(1) һ   >  Ӱ ӱ  >  ӰIEEE802.3 

40.6.1.2.5ӱ ԍ 

(2)     һ Ԋ IDӰPair A/B/C/Dӱ ԍ 

(3)     ԍ 

(4)    ԍ 

(5) һ     

ԍ һ     ԍ 

(6) һ һ

0.1s~1s һ ԍ 

Ӑ ӑҹDUT һ Master timing modeԍ 

 ̧ DUT Link PartnerӇ 

 ̧ DUT bit9.12 Master-SLAVE Ӈ 

 ̧ DUT bit9.11һ DUT MasterӇ 

 ̧ Link Partner bit10.13=1һ Link Partner DUT

ԍ 

Ӑ ӑҹ bitx.yx xӰ ӱһy ԍ 
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10.2.3  

DUT Masterһ DUT ӰTX_TCLKӱ һ

5kHz һ JTXOUT 0.3nsԍ 

10.2.3.1  

ҹ 

(1) DUT (TX_TCLK) 100k ԍ 

(2) DUT TX_TCLK ԍ 

(3) 5kHz һ5kHz ҹ 

Ὄ Ὢ
ὮὪ

ὮὪυπππὌᾀ
 

һ ԍ 

(4) 5kHz JTXOUT 0.3nsԍ 

 

10.2.3.2  

һ 10.2.2.2ԍ 

 

10.2.3.3  

(1) һ   >  Ӱ ӱ  >  ӰIEEE802.3 

40.6.1.2.5ӱ ԍ 

(2)     һ Ԋ IDӰPair A/B/C/Dӱ ԍ 

(3)     ԍ 

(4) JTXOUT ԍ 

(5)    ԍ 

(6) һ     

ԍ һ     ԍ 

(7) һ һ

0.1s~1s һ ԍ 

Ӑ ӑҹDUT һ Master timing modeԍ 

 ̧ DUT Link PartnerӇ 

 ̧ DUT bit9.12 Master-SLAVE Ӈ 
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 ̧ DUT bit9.11һ DUT MasterӇ 

 ̧ Link Partner bit10.13=1һ Link Partner DUT

ԍ 

Ӑ ӑҹ bitx.yx xӰ ӱһy ԍ 

 

10.2.4  

 10-5 һ  10-6 ԍ 

 

 

 10-5  

 

 10-6  
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10.3 Ӯ TX_TCLKӯ 

DUT 3 һ ԍ IEEE 802.3-2018һSubclause 

40.6.1.2.5ԍ 

ҹ 

 ̧ JTXOUTҹ DUT MDI ӰTX_TCLKӱ һ

һ һ

ԍ 

 ̧ ҹ DUT ӰTX_TCLKӱ Link Partner

ӰTX_TCLKӱ ԍ һDUT ӰSlaveӱһ

Link Partner ӰMasterӱһDUT Link PartnerIEEE802.3-2018

Ә40.6.1.1.1 Test channelә ԍ һ 100 ms

1s һ 1.4nsԍ 

 ̧ ҹ 100000 ԍ DUT

ӰTX_TCLKӱ Link Partner ӰTX_TCLKӱ һ

32kHz Ӈ ӰMasterӱ Link Partner

TX_TCLK һ 5kHz ԍ

JTXOUTһ Link PartnerӰMasterӱ

TX_TCLK5kHz һ 0.4nsԍ 

 

10.3.1 JTXOUT 

JTXOUT ҹDUT 3 һMDI

ӰTX_TCLKӱ һ һ

һ ԍ 

10.3.1.1  

JTXOUT ҹDUT 3 һMDI

ӰTX_TCLKӱ ԍ һ

ԍ 

JTXOUT һ 100ms~1s ԍ 

ҹ 

(1) DUT MDI ӰTX_TCLKӱ ԍ 

(2) ӰTX_TCLKӱ Ӱ Ԋ ӱ ԍ 

(3) TX_TCLK MDI һ
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MDI ԍ 

(4) (1) (3)һ һ һ 100ms

ԍ 

(5) JTXOUT ԍ 

 

10.3.1.2  

JTXOUTһ SMA MDI ԍ 

MDI һ  10-7 һ ҹ 

(1) DUT ѩ J28ԍ 

(2) ӰDAԊDBԊDCԊDDӱһ ӰJ1һJ10һJ21һ

J25ӱһ ԍ 

(3) SMA DUT TX_TCLKһ

ԍ 

 

 10-7 JTXOUT  
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SMA һ  10-8 һ ҹ 

(1) Ѯ J27һ DUTԍ 

(2) DUT һ SMA һ ҹDAӰJ4Ԋ

J17ӱԊDBӰJ5ԊJ18ӱԊDCӰJ6ԊJ19ӱDDӰJ7ԊJ20ӱӇ SMA

ԍ 

(3) SMA 50ʢ ԍ 

(4) SMA DUT TX_TCLKһ ԍ 

Ӑ ӑҹ һ һ һ

ԍ 

 

 

 10-8 JTXOUT SMA  
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10.3.1.3  

(1) һ    >  Ӱ ӱ  >  JTXOUTӰIEEE802.3 

40.6.1.2.5ӱ ԍ 

(2)     һ Ԋ IDӰPair A/B/C/Dӱ ԍ 

(3)     ԍ 

(4)    ԍ 

(5) һ     

ԍ һ     ԍ 

(6) һ һ

0.1s~1s һ ԍ 

 

10.3.2  

DUTӰSlaveӱ ӰTX_TCLKӱ Link PartnerӰMasterӱ ӰTX_TCLKӱ

ԍ һDUT ӰSlaveӱһ Link Partner

ӰMasterӱһDUT Link Partner ԍ 

1.4nsԍ 

 

10.3.2.1  

ҹDUTӰSlaveӱ Link PartnerӰMasterӱһ DUT Link Partner

TX_TCLKԍ 

һ Link PartnerTX_TCLK 50% ԍ DUT

TX_TCLK һ 50% һ

ԍ 

100ms~1s ԍ 

ӰTX_TCLKӱ һ

1.4nsԍ 

 

10.3.2.2  

һ 103m һ Link PartnerӰMasterӱ DUT

ӰSlaveӱһDUT Link Partner һ DUT TX_TCLK Link Partner

TX_TCLK ԍ 
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һ IEEE802.3-2018Ә40.6.1.1.1 Test channelә һ

 10-9 һ A DUTԍ 

 

 10-9 IEEE802.3 DUT Link Partner  

 

 10-9 һ  10-10 һ Link 

PartnerӰMasterӱ ѯ J30 ԍ ҹ 

(1) ѯ J29һ DUTӰ ӱԍ 

(2) ѯ J30һ Link PartnerӰ ӱһ

 10-10 Test Spool  10-9 ԍ 

(3) SMA Link PartnerTX_TCLKһ

ԍ 
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(4) SMA DUT TX_TCLKһ

ԍ 

 

 10-10  

 

10.3.2.3  

(1) һ    >  Ӱ ӱ  >  ӰIEEE802.3 

40.6.1.2.5ӱ ԍ 

(2)     һ Ԋ IDӰPair A/B/C/Dӱ ԍ 

(3)     ԍ 

(4)    ԍ 

(5) һ     

ԍ һ     ԍ 
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(6) һ һ

0.1s~1s һ DUTӰ ӱTX_TCLK Link PartnerӰ ӱ

TX_TCLK һ 1.4nsԍ ԍ 

Ӑ ӑҹLink Partner һ Master timing modeԍ 

 ̧ Link PartnerӇ 

 ̧ Link Partner bit9.12 Master-SLAVE Ӈ 

 ̧ Link Partner bit9.11һ Link PartnerMasterԍ 

Ӑ ӑҹDUT һ Slave timing modeһ

ԍ 

 ̧ DUTӇ 

 ̧ DUT bit9.12 Master-SLAVE Ӈ 

 ̧ DUT bit9.11һ DUT SlaveӇ 

 ̧ DUT bit10.13=1һ DUT Link Partnerԍ 

Ӑ ӑҹ Link PartnerDUT TX_TCLK һ

TX_TCLK ԍ DUT TX_TCLKLink PartnerTX_TCLKԍ 

Ӑ ӑҹ bitx.yx xӰ ӱһy ԍ 

 

10.3.3  

100000 ԍ DUT ӰTX_TCLKӱ Link 

Partner ӰTX_TCLKӱ һ 32kHz

Ӈ ӰMasterӱ Link PartnerTX_TCLK

һ 5kHz ԍ

JTXOUTһ Link PartnerӰMasterӱ TX_TCLK5kHz һ 0.4nsԍ 

10.3.3.1  

ҹMasterӰLink Partnerӱ TX_TCLK һ

5kHz ӇDUT ӰTX_TCLKӱ Master

ӰTX_TCLKӱ ԍ 

DUTӰSlaveӱ TX_TCLK Link PartnerӰMasterӱ TX_TCLK һ

10.3.2.1 ԍ һ 32kHz һ

ԍ 

32kHz ҹ 
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Ὄ Ὢ
ὮὪ

ὮὪσςπππὌᾀ
 

Link PartnerӰMasterӱ TX_TCLK һ 10.2.2.1һ10.2.3.1ԍ 

ҹ 

(1) DUT TX_TCLKLink PartnerTX_TCLK 100k ԍ 

(2) Link PartnerӰMasterӱ TX_TCLK 50% 

ԍ 

(3) DUT TX_TCLK һ 50% һ Link 

PartnerTX_TCLK ԍ 

(4) Link PartnerӰMasterӱ TX_TCLK ԍ

5kHz ԍ 

(5) DUTӰSlaveӱ JTXOUT DUT TX_TCLK32kHz

һ Link PartnerӰMasterӱ TX_TCLK5kHz һ

0.4nsԍ 

 

10.3.3.2  

10.3.2.2 10-10 ԍ 

 

10.3.3.3  

(1) һ   >  Ӱ ӱ  >  ӰIEEE802.3 

40.6.1.2.5ӱ ԍ 

(2)     һ Ԋ IDӰPair A/B/C/Dӱ ԍ 

(3)     ԍ 

(4)    ԍ 

(5) һ     

ԍ һ     ԍ 

(6) JTXOUTӰ Pair A/B/C/D ӱ ԍ 

(7) һ һ

DUT TX_TCLKLink Partner TX_TCLK 100000 ԍ 

(8) DUTӰ ӱTX_TCLK Link PartnerӰ ӱTX_TCLK һ

0.4nsԍ ԍ 
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Ӑ ӑҹLink Partner һ Master timing modeԍ 

 ̧ Link PartnerӇ 

 ̧ Link Partner bit9.12 Master-SLAVE Ӈ 

 ̧ Link Partner bit9.11һ Link PartnerMasterԍ 

Ӑ ӑҹDUT һ Slave timing modeһ

ԍ 

 ̧ DUTӇ 

 ̧ DUT bit9.12 Master-SLAVE Ӈ 

 ̧ DUT bit9.11һ DUT SlaveӇ 

 ̧ DUT bit10.13=1һ DUT Link Partnerԍ 

Ӑ ӑҹ Link PartnerDUT TX_TCLK һ

TX_TCLK ԍ DUT TX_TCLKLink PartnerTX_TCLKԍ 

Ӑ ӑҹ bitx.yx xӰ ӱһy ԍ 

 

10.3.4  

 10-11 һ  10-12 ԍ 

 

 

 10-11  
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 10-12  
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11 Ӯ ӯ  

DUT TX_TCLKһ һ һ

һ TX_TCLK ԍ 

11.1 Ӯ TX_TCLKӯ 

IEEE 802.3-2018һSubclause 40.6.1.2.5һ JTXOUT

TX_TCLK ԍ TX_TCLK һ

JTXOUT TX_TCLK ԍ 

ҹ 

 ̧ ҹDUT ӰMasterӱ һ MDI

ԍ 

 ̧ ҹDUT ӰMasterӱ һ MDI

һ 5kHz ԍ 

 

11.1.1  

DUT ӰMasterӱ һ 2һ MDI

һ 1.4ns һ 1.4ns ԍ 

11.1.1.1  

DUT TX_TCLKһ MDI TX_TCLK һ

MDI ԍ 

IEEE802.3-2018һSubclause 40.6.1.2.5һ TX_TCLK

1.4nsԍ 1.4ns ԍ 

100ms 1s һ 12.5*10^6 һ

ҹ 

(1) MDI ԍ 

(2) 10.2.2.1 һ ԍ 

(3) MDI ҹ MDI

ԍ 

(4) һ MDI ԍ 

(5) Ӱ1ӱ Ӱ4ӱ һ һ 100ms~1s

ԍ 
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(6) ԍ 

 

11.1.1.2  

Ӱ ӱһ SMA MDI ԍ 

SMA MDI һ  11-1 һ ҹ 

(1) Ѯ J27һ DUTԍ 

(2) DUT һ SMA һ ҹDAӰJ4Ԋ

J17ӱԊDBӰJ5ԊJ18ӱԊDCӰJ6ԊJ19ӱDDӰJ7ԊJ20ӱӇ SMA

ԍ 

(3) һ 50ʢ ԍ 

 

 

 11-1 Ӱ TX_TCLKӱ SMA  

 

һ  11-2 һ ҹ 

(1) ѩ J28һ DUTԍ 
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(2) DUT ӰDAԊDBԊDCԊDDӱһ

ӰJ1ԊJ10ԊJ21һJ25ӱһ ԍ 

 

 

 11-2 Ӱ TX_TCLKӱ  

 

11.1.1.3  

(1) һ    >  Ӱ ӱ  >  ӰIEEE802.3 

40.6.1.2.5ӱ ԍ 

(2)     һ Ԋ IDӰPair A/B/C/Dӱ ԍ 

(3)     ԍ 

(4)    ԍ 

(5) һ     

ԍ һ     ԍ 

(6) һ һ

0.1s~1s һ ԍ 
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11.1.2  

ҹDUT ӰMasterӱ һ MDI

һ 5kHz ԍ

0.3ns һ 0.3ns һ ԍ 

11.1.2.1  

IEEE802.3-2018һSubclause 40.6.1.2.5һ JTXOUTӰ DUT TX_TCLKMDI

ӱ ԍ MDI һJTXOUT

һ һ 0.3nsһ ԍ 

0.3nsһ һ

TX_TCLK һ Ӱ ҹ һ 10.2.3

һ JTXOUT TX_TCLK ӱԍ 

ҹ MDI һ

5kHz һ ԍ 

100k һ ҹ 

(1) 100k ԍ 

(2) MDI һ 5kHz һ

ԍ 

(3) һ ԍ 

(4) ԍ 

 

11.1.2.2  

11.1.1.2ԍ 

 

11.1.2.3  

(1) һ    >  Ӱ ӱ  >  ӰIEEE802.3 

40.6.1.2.5ӱ ԍ 

(2)     һ Ԋ IDӰPair A/B/C/Dӱ ԍ 

(3)     ԍ 

(4)    ԍ 

(5) һ     

ԍ һ     ԍ 
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(6) һ һ

100k һ ԍ 

 

11.1.3  

Ӱ TX_TCLKӱ  11-3 һ  11-4 ԍ 

 

 

 11-3 Ӱ TX_TCLKӱ  

 

 

 11-4 Ӱ TX_TCLKӱ  

 



1000 Base-T  

www.siglent.com                                                                                   75 

11.2 Ӯ TX_TCLKӯ 

һ 10.3 һ DUT DUT

TX_TCLK һ ԍ һ DUTӰSlaveӱ Link Partner

ӰMasterӱ MDI TX_TCLKһ MDI һ

DUTӰSlaveӱ MDIJTXOUT TX_TCLK ԍ 

һ һ DUT 3 һ ԍ 

Ӱ TX_TCLKӱ һ ҹ Ӱ

TX_TCLKӱԊ Ӱ TX_TCLKӱԍ 

Ӱ TX_TCLKӱ ҹ 

 ̧ ҹ DUT(Slave)һMDI һ

Ӱ TX_TCLKӱ ԍ 

 ̧ ҹ DUT(Slave) MDI һ 32kHz

һ һ Ӱ

TX_TCLKӱ һ ԍ 

 

11.2.1  

DUT 3 һ DUT(Slave) MDI һ

Ӱ TX_TCLKӱ ԍ 

һ ԍ 

11.2.1.1  

һ DUT Link 

Partner ԍ Ӱ TX_TCLKӱ ԍ 

ҹ 

(1) Ӱ TX_TCLKӱԍ 

(2) DUTӰSlaveӱ MDI ԍ 

(3) DUT ԍ 

(4) MDI һ ԍ 

(5) DUT Ӱ TX_TCLKӱ һ

һ 0.1s~1s Ӱ 1250 ӱԍ 

(6) ԍ 
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11.2.1.2  

Ӱ ӱһ SMA MDI ԍ 

SMA MDI һ  11-5 һ ҹ 

(1) Ѯ J27һ DUTԍ 

(2) DUT һ SMA һ ҹDAӰJ4Ԋ

J17ӱԊDBӰJ5ԊJ18ӱԊDCӰJ6ԊJ19ӱDDӰJ7ԊJ20ӱӇ SMA

ԍ 

(3) һ 50ʢ ԍ 

 

 11-5 Ӱ TX_TCLKӱ SMA  

 

һ  11-6 һ ҹ 

(1) ѩ J28һ DUTԍ 

(2) DUT ӰDAԊDBԊDCԊDDӱһ

ӰJ1ԊJ10ԊJ21һJ25ӱһ ԍ 
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 11-6 Ӱ TX_TCLKӱ  

 

11.2.1.3  

(1) һ    >  Ӱ ӱ  >  ӰIEEE802.3 

40.6.1.2.5ӱ ԍ 

(2)     һ Ԋ IDӰPair A/B/C/Dӱ ԍ 

(3)     ԍ 

(4)    ԍ 

(5) һ     

ԍ һ     ԍ 

(6) һ һ

0.1s~1s һ ԍ 

Ӑ ӑҹ DUT Ӱ TX_TCLKӱԍ 

 



1000 Base-T  

78                                                                                    www.siglent.com 

11.2.2  

DUT(Slave) MDI һ 32kHz һ

һ Ӈ Ӱ TX_TCLKӱ

һ ԍ 

һ ԍ 

11.2.2.1  

һ DUT Link Partner

ԍ Ӱ TX_TCLKӱ ԍ 

ҹ 

(1) Ӱ TX_TCLKӱԍ 

(2) 100k DUTӰSlaveӱ MDI ԍ 

(3) DUT MDI һ 32kHz

һ ԍ 

(4) Ӱ TX_TCLKӱ

ԍ һ ԍ 

 

11.2.2.2  

11.2.1.2ԍ 

 

11.2.2.3  

(1) һ    >  Ӱ ӱ  >  ӰIEEE802.3 

40.6.1.2.5ӱ ԍ 

(2)     һ Ԋ IDӰPair A/B/C/Dӱ ԍ 

(3)     ԍ 

(4)    ԍ 

(5) һ     

ԍ һ     ԍ 

(6) һ һ

100k һ ԍ 

Ӑ ӑҹ DUT ԍ 
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11.2.3  

 11-7 һ  11-8 ԍ 

 

 

 11-7  

 

 

 11-8  
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 11-9 һ  11-10 ԍ 

 

 

 11-9 Ӱ ӱ  

 

 

 11-10 Ӱ ӱ  
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12 MDI  

12.1 MDI  

MDI DUT 1MHz-100MHz IEEE802.3-2018һ

Subclause 40.8.3.1 ԍ

ԍ 

һ DUT 4 ӰMaster timing modeӱԍ 

1MHz - 40MHz һ  -16dBһ40MHz - 100MHz  

-Ӱ10-20lgӰf/80ӱӱdBԍ 

 

12.2  

IEEE802.3-2018һSubclause 40.8.3.1 1000BASE-T ӰPMAӱ

ӰMDIӱ / ԍ 1.0 MHz40 MHz

-16 dBһ 40 MHz100 MHz  - (10 - 20log10(f/80))dBԍ һ

һ 100ʢÑ15%һ һ 85ʢԊ100ʢ 115ʢ

ԍ 

һ 100ʢ һ 85ʢ 115ʢ һ

ԍ 

 

12.3  

MDI һ VNA һ MDI ԍ 

12.3.1 VNA  

VNA ҹ 

(1) SMA һ Ѫ J47ԊJ52 һ

Ѯ ԍ 

(2) Ѯ һ 50ʢ SMA ԍ 

(3)     ->      MDI ӰIEEE802.3 40.8.3.1ӱ ԍ 

(4) SMA һ     ->      VNA   VNA

һ Ѫ J48ԍ 
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(5) USB һ USB HostVNA USB Deviceԍ 

(6) һ Ѯ J27һ 0ח J46һ

Open ԍ 

(7)     һ         ->    ->    һ

VNA һ VNA Ӱ VNA

ӱһVNA ҹ 

ü ӰMeasӱ S11Ӈ 

ü 1MHzһ 100MHzӇ 

ü 100HzӇ 

ü 500Ӈ 

ü ԍ 

(8)         ->    ->  VNA   ->    һ Open ԍ 

(9) ShortLoad һ         ->  

 VNA  һ     Ԋ    ԍ 

 

VNA  12-1 ԍ 

 

 12-1 VNA  
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12.3.2 MDI  

ҹ 

(1) SMA һ Ѫ J47ԊJ52 һ

Ѯ ԍ 

(2) Ѯ һ 50ʢ SMA ԍ 

(3) SMA һ     ->      VNA   VNA

һ Ѫ J48ԍ 

(4) USB һ USB HostVNA USB Deviceԍ 

(5) һ Ѯ J27һ DUTԍ 

(6) DUT һ 4 ӰMaster timing modeӱԍ 

(7)         һ     һ VNA

һ һ ԍ 

 

DUT MDI  12-2 ԍ 

 

 12-2 VNA  
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12.4  

MDI  12-3 ԍ 

 

 12-3 MDI  

  








