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4 Line States of EEE FE PHY
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5 EEE FE Fully Asymmetric Operations
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6 LPI Transition Diagram (Sleep)
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7 LPI Transition Diagram (Wake)
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8 LPI Transition Diagram (Refresh)
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9 LPI Line State Diagrams (PHY)
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10 LPI Operating State Diagrams (MAC)
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11 Simulation Result of LPI 
Transition
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12
Single Ethernet FE PHY Block Diagram
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13
Power estimations (100Base-TX PHY)

Power estimation is based on Realtek RTL811x’s simulation data.
Ptx: TX active power = 64  mW
Prx: RX active power = 125 mW
Pcontrol: Control, and clock driver power (w/o MAC, system bus) = 60 mW

Fully Active (Case 1) ＝Pcontrol + Ptx + Prx＝60+64+125
＝249 mW

RX LPI (Case 2) ≒Pcontrol + Ptx + Prx*(Tr)/( Tr+Tq)) 
≒60+64+125*11us/(11us+100ms) 
≈ 124 mW (RX in LPI)

TX LPI (Case 3) ≒Pcontrol + Ptx*(Tr)/( Tq+Tq) + Prx
≒60+64*11us/(11us+100ms)+125 
≈ 185 mW (TX in LPI )

Fully LPI (Case 4) ≒Pcontrol + (Ptx+Prx)*(Tr)/( Tr+Tq)
≒60+(64+125)*11us/(11us+100ms)
≈ 60 mW (Both TX and RX in LPI )

Additional Power: P_MAC(TX) ≒29 mW; P_MAC(RX) ≒43 mW
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14 Signals between two EEE FE parties
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15 Signals between MAC and PHY (MII)

EEE_LPI
Opcode from 
MAC to PHY

EEE_LPI
Opcode from 
PHY to MAC

Note: From 802.3az Task Force Dove_01_0108.pdf
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16 Signals between PHYs
- Sleep/Wake Request Code-groups

Normal IDLE code-
group to Wake or 

Refresh the Remote 
PHY

Unused code-group for 
Low-Power Line Signal 

to Request Sleep or 
Refresh the Remote PHY
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17 Summary
Symmetric and Asymmetric operations are no difference 
on LPI 100Base-TX. 

Refresh is merely a Wake-followed-by-Sleep signal.

Short and fixed transition time (around and smaller than 
10 us) across different line states.

Faster transition time (Wake, Refresh) can be achieved 
with shorter Quite time.

Minimum modification of existing Standard.

Incorporate Loss of Link Detection during LPI mode.

Future Works:
Criteria of Signal Detection.
Simulation verification of State Diagrams and Timing 
parameters.
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18

Thank you 

Questions?


