
802.3ab, San J

Ev ized Three-

eigh, 
amueli

d.
ose, February 12-13, 1998

aluatio
n of the Synchron
Phase Startup

Oscar Agazzi, John Cr
Mehdi Hatamian, Henry S

Broadcom Corp.
16251 Laguna Canyon R

Irvine,  CA 92618
714-450-8700



802.3ab, San Jose, February 12-13 1998,

Overview

• Simulation of Signal Detector

• Simulations of Startup State Machine

• Probability of restart

• Fast Link Pulses (FLP) and signal detect

• Conclusions  
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Signal Detection in an Echo Cancellation Environment
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Simulation Model
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Features of Simulation Environment

• Complete handshake between Master and Slave is captured

• Fully asynchronous simulation, with 200ppm initial frequency offset 
between Master and Slave clocks

• All details of adaptive filter convergence and timing recovery (frequency 
and phase) captured

• Transmitter fully compliant with current draft (D1.2) of the PCS

• All startup sequencing is done automatically under PHY_CONTROL

• Signal detector triggers transitions from Phase I to Phase II at the Master 
and from SYNCHRONIZE to Phase I at the Slave  
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Signal Detector Simulation Results
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Startup State Machine Cases Simulated

• CASE 1: Master ends autonegotiation first. Cable length 100m. Normal 
SNR (27dB)

• CASE 2: Slave ends autonegotiation first. Cable length 100m. Normal SNR 
(27dB)

• CASE 3: Slave ends autonegotiation first. Cable length 100m. Low SNR 
(21dB)

• CASE 4: Slave ends autonegotiation first. Cable length 0m. High SNR 
(33dB)

• CASE 5: Slave ends autonegotiation first. Cable length 140m. Normal SNR 
(26dB)
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Sequenced Startup ( master )
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Sequenced Startup ( slave )
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Sequenced Startup ( master )
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Sequenced Startup ( slave )
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Sequenced Startup ( master )
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Sequenced Startup ( slave )
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Sequenced Startup ( master )
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Sequenced Startup ( slave )
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Sequenced Startup ( master )
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Sequenced Startup ( slave )
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Conclusions

• Signal detector proposed by Dan Dove meets requirements of 1000Base-T 
and is very robust

-  Insensitive to FLP pulses

-  With simple modification can accommodate autoselect

• Startup state machine is fully consistent with startup protocol approved in 
Montreal

• Extensive simulations of startup state machine done

• Probability of restart is extremely small even under outrageous noise con-
ditions 
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