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Purpose of this presentation
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• Provide reasons why to specify the latency objective

• Propose the latency objective



Broad market potential
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We should avoid the situation of excluding this big market potential of low 
latency industrial control applications because of no PHY latency objective

See more details in Dayin Xu’s presentation: Use Case: Servo Drive Motor Communication

https://www.ieee802.org/3/SPEP2P/public/xu_3SPEP2P_01a_04282021.pdf


Servo motor control cycle time break-down 
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Feedback data acquisition time break-down
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PHY latency requirement: PHY TX time + PHY RX time < 1.64us
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the feedback data acquisition time shall be less than 10us
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Specifying latency is not a new topic
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• The latency has already been specified 
almost in all Ethernet PHY standards 
(e.g. 100BASE-T1 and 1000BASE-T1) , 
sometimes for a special purpose (e.g.
MAC control PAUSE operation for 
1000BASE-T1). It is not a new topic at 
all.

• High speed PHY (e.g. 1000BASE-T1, 
10GBASE-T) has already shown the long 
latency issue because of using FEC, and 
therefore has lower throughput for 
close-loop applications.  Attentions 
required since the study group is 
studying high speed PHY for industrial 
control applications!

100BASE-T1

1000BASE-T1



Technical feasibility for “<=1.5us and 100m”
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Src: IEEE 802.3 Single Pair Ethernet Enhancements 
Call for Interest Consensus Building

Latency spec in Dp83tc811 datasheet

Min Max

897ns

895ns

RMII: Slave TX + 
Master RX = 897ns

RMII: Master TX + 
Slave RX = 895ns

100BASE-T1 PHY shows the technical feasibility of <1us 
TX+RX latency and 100m-200m reach with the shielded 
link segment under the industrial noisy environment.

https://www.ieee802.org/3/cfi/0321_1/CFI_01_0321.pdf


Is it technical feasible for 1000Mb/s?
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1000BASE-T1 PHY TX+RX latency is about 8us, can not meet the latency requirement for the 

servo motor control, any chance to reduce it if we plan a 1000BASE-T1L PHY?
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The proposed latency objective for 100Mb/s
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• Do not preclude operation with latency (TX+RX) <= 1.5us when 
the reach is <=100m

• With this objective, the 100Mb/s long reach PHY could be used for
• Reasonable reach (e.g. 100m), low latency applications (e.g. servo motor control)

• Long reach (e.g. 500m), higher latency applications (e.g. process automation trunk)

• The 100Mb/s PHY could be implemented with a configuration bit to disable 
FEC for low latency applications and enable FEC for long reach applications



Summary
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• Propose the latency objective as “Do not preclude operation 
with latency (TX+RX) <= 1.5us when the reach is <= 100m” for 
100Mb/s long-reach PHY

• Specifying latency properly will enable the broad market 
potential for those low latency industrial control use cases (e.g.
Servo motor control)

• Specifying latency is not a new topic
• <=1.5us latency and 100m reach 100Mb/s SPE PHY is technically 

feasible according to the specification and test on the available 
100BASE-T1 PHY



Thank You
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