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Objectives

[ Revise state diagrams proposed in
chou 01 0508 to make implementation easier
and cover some logic loose ends.

dList timers used in the LPI 1000BASE-TX and
propose their default value;

» Enough margin to allow flexibility of implementation
» Support Single Tg:Tr duty cycle with specified Tqg:
» Tg is 20ms for TX, and 24ms for RX

" Tsis setto be equalto Tr
= Lowest power with 200:1 ratio; Ts=Tr=100us
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Modifications of PCS state diagrams

d Transmit State Diagram (Fig 24-8)

» No explicit Wake state. The Wake timer is controlled by system.

» The Refresh state goes directly to Quiet state without passing
through Sleep state. The Refresh state will send Sleep signal.

 Receiver State Diagram (Fig 24-11)

» No explicit Refresh state. The Refresh state is acted by entering
Sleep state from Wake state when the received signal is decoded
as Sleep. The Refresh duration is determined by the Sleep time.

» The Link failure can be triggered by expirations of both Quiet
timer, which is 20% longer than Quiet timer of TX, and the Wake
timer.

» The LPI_Link_Fail state will automatically exit to IDLE state when
link_status is not OK.
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Figure 24—-8—Transmit state diagram
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Figure 24-11—Receive state diagram
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LPI Transition Diagram (Sleep)
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LPI Transition Diagram (Wake)
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LPI Transition Diagram (Refresh)
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" Proposed LPI Timing Parameters (PCS)

% 5 @ 5 s
LP1 TX 3 o = 3 L
o wn ' wn i n ) (0]
Quiet = | Quiet = Quiet = uiet
S I S
Ts Tq Tr — — g Tq: Shortened Tw
. Tq Fixed by Wake state l
LP1 MAC Active L | Low Power .| Active
4 ________
LP2 TX » z > &
& S s | S
© n 0 1 0
Quiet = Quiet = | | Quiet = Quiet
) Sy ~— p\ A I
"™~ Tq: Fixed ‘i”'—‘
LP2 MAC Acive | Low Power |
Line State | Timing Parameter (TX) Timing Parameter (RX) Line Signal
Sleep Ts = 100us Ts = 100us 4B5B code-group 5b00000
Quiet Tgt =20ms (specified) Tgr =24ms (specified) Electric differential DC 0V
Wake Tw = 30us (negotiable) Tw = 30us (negotiable) IDLE code-group
Refresh Tr = 100us N/A 4B5B Code-group 5b00000

Energy

Q]fsy Efficient |IEEE 802.3az July 2008 Plenary Meeting ,M REALT EK
i 1

Ethernet



11

Proposed LPI Timing Parameters (PMD)
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Figure 18 — Signal_Detect threshold and timing
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Table 25-2—Signal_Detect summary

Characteristic Minimum Maximum Units
Aszzert time 1000 s
Nommal operation mode
Deassert time 350 s
Nommal operation mode
" Asserttime T TTTTTToyTTTTTTTTTITL oo w1
I
! Low Power Idle mode TBD(S) |
1
| Deassert time s i
TBD(5
| Low Power Idlemede ______________________|_________| =" S I .
Aszzert threshold VEDA 1000 my
100 ohm balanced cable peal: to peak
Desssert thresheold VSDD 200 my
100 ohm balanced cable peal: to peak
Aszzert threshold VEDA 1225 my
150 ohm balanced shielded cable peal: to peak
Desssert threshold VSDD 245 my
150 ohm balanced shielded cable peak to peak
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Summary

O PCS Timers (All specified values have £ 10% margin)

» Tg:Tr(Ts) duty cycle: 200:1

» Lpi_tx_ts_timer: Sleep state timer for Transmitter (100us)
» Lpi_tx_tq_timer: Quiet state timer for Transmitter (20ms)

» Lpi_tx_tr_timer: Refresh state timer for Transmitter (100us)

» Lpi_tx_tw_timer: Wake state timer for Transmitter (30us)
(Note: This timer is not implemented in PHY)

» Lpi_rx_ts timer: Sleep state timer for Receiver (100us)

» Lpi_rx_tg_timer: Maximum time allowed for Quiet state of Receiver
(24ms)

» Lpi_rx_tw_timer: Wake state timer for Receiver (30us)
0 PMD Timers (Maximum value )

» AS_MAX on LPI mode : Assert time of signal_detect (5us)
» AMS_ MAX on LPI mode : De-assert time of signal_detect (5us)
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Link Monitor state diagram

{lpi_rx = FALSE " signal_status = OFF) +
BEGIN {lpi_rx = TRUE * Ipi_link_fail = TRUE) +
(
(

l l l link_control = DISABLE) +

faulting = TRUE)
LINK DOWN

link_status <= FAIL
l signal_status = ON

HYSTERESIS

Start stabilize_timer

l stabilize_timer_done

LINK READY
link_status = READY

l link_control = ENABLE

link_control =

SCAN_FOR_CARRIER LINKUP

link_status <= OK

NOTE—The wvanables link_control and link_status are designated as
link_control_[TX] and link_status_[TX], respectively, by the Auto-Negotia-
tion Arbitration state diagram (Figure 28-18).

Figure 24-15—Link Monitor state diagram
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