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IEEE 802.3 ”Enhancements to Single Pair 

Long Term
Bandwidth is always a limitation for future use-cases !

Harad Mueller, Endress + Hauser 2

Source: CFI George Zimmermann March 2021



Why is there a great market potential for bandwidth extension !!!

• Building Automation

• Factory Automation

• Renewable energy industry

• Process Automation

• and more …
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Ethernet-apl Group activities 
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APL Project Phase1: 10 Mbps Project Phase 2: 100 Mbps 

Bandwidth Enhancement use Case in Standard and EX-area 

Document Source: LINK

https://www.profibus.com/index.php?eID=dumpFile&t=f&f=107608&token=97abc376e3e83e010df1902d93deba94d1a30d22


E+H APL Phase 1 with 10Base-T1L 
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E+H APL Phase 1 with 10Base-T1L 
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E+H APL Phase 1 with 10Base-T1L 
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E+H APL Phase 1 with 10Base-T1L 
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IEEE SPE long term Bandwidth Enhancement 
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• Bandwidth limitation



IEEE SPE Bandwidth Enhancement 

IEEE SPE point-to-point Bandwidth Enhancement
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Bandwidth Enhancement use Case in Standard and EX-area !

Trunk (300…500m max. cable length TBD ) and Spur (200 m max. cable length) 

Trunk Trunk
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IEEE SPE Bandwidth Enhancement 
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Bandwidth Enhancement use Case in Standard and EX-area !

=> External termination resistor, limited voltage transmit level, 

DC free modulation, Auto negotiation (similar to IEEE802.2cg: 10BASE-T1L PHY) 

Max. (300..500 m) TBD

Bandwith: 100 Mbps ? TBD



IEEE SPE Bandwidth Enhancement - Cable
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Re-Use existing Fieldbus Type A cable !

SPE Bandwidth Enhancement: APL Project Phase 2:

For this purpose, detailed cable measurements of Fieldbus 

Cable Type A cables, which are already widely used in the 

industry, were first carried out. Figure 3 shows the results of 

insertion loss measurements for various shielded twisted-

pair cables.

Figure 3: Insertion loss measured at different temperatures for 

various Fieldbus Type A cables

10BASE-T1L

APL cable specification, according IEEE802.3CG



APL Phase2 Project :

Working Prototype 200 m

Fieldbus Type A Cable

@ 100Mbps / PAM 3

Technical Feasibility Implementations
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Technical Feasibility Implementations

• 10 Mbps: 10BASE-T1L
Backward compatibly with 10 Mbps at least 800 m using 0.5 V transmit 

amplitude (1 V pp)  

• 100 Mbps:
300 m cable by using 1 V transmit amplitude (2 V pp), without bit error

220 m cable by using 0.5 V transmit amplitude (1 V pp), without bit error

3B2T encoding was tested for 100Mbps and achieved the same maximum 

reach -> 4B3T is more applicable for intrinsic safety applications due to its 

disparity observing encoding
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Summary 

• Support Bandwidth 100 Mbps

• Support more than 300 m cable length, Wish length max. 500 m

• Support re-use of Fieldbus Type A cable

• Support low power consumption ( less than TBD mW) (wish less than 200 mW PHY-IC consumption) 

• Backward compatibly with 10 Mbps 10BASE-T1L => Support of auto negotiation IEEE802.3cg 

10BASE-T1L 

• Do not preclude intrinsically safety use case ( use inside EX-Area )

- DC-free signal coding 4B3T

- optional external termination resistor

- limitation of max. transmit voltage ( 1 V pp )
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Thank you! 
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