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72.7.1.10 Transmitter output waveform

The 10GBASE-KR transmitter includes programmableadigation to compensate for frequency-dependent
loss in the backplane channel and facilitate detavery at the receiver. This equalization maadeom-
plished with a three-tap finite impulse respond®Btructure as shown in Figure 72-11. The adtuple-
mentation of the transmit equalizer, including theorporation of additional taps, is beyond thepscof
this standard.
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Figure 72—11—Transmit equalizer example

Transmit equalizer performance is specified in @O\ Vo5 Vss Rore 2R, g-asthe voltageslefined
in 72.7.1.11. It should be noted that the validgeofthe c(1) andc(-1) coefficients mayaveincludepos-
itive er-andnegative values. A value of zero is used to tufreqtialization for the tap.

The state of the transmitter equalizer and henedrémsmitter output waveform is manipulated via pho-
tocol defined in 72.6.10 or via management. Thengka in the transmitter output waveform resultirogrf
coefficient update requests shall meet the requresnstated in Table 72—7. The coefficient updat@ests

Copyright © 2006 IEEE. All rights reserved.
This is an unapproved IEEE Standards Draft, subject to change 108



O©oO~NOOULD WNPE

Draft Amendment to IEEE Std. 802.3-2005

IEEE Draft P802.3ap/Draft 2.3d

May 19, 2006

in Table 72—7 are to be followed by a coefficieptlate equal to hold for all taps. The results ardaet veri-
fied after the coefficient status for all tapseported as not_updated.

Table 72—7—Transmitter output waveform requirements

related to coefficient update

Coefficient update Requirements
_ MoeaVa (K) MeVo(K) Vo | MeaVa(K) —MeaVa(k—
o(1) c(0) c(-1) " (m\) k1) (m\)ag 1) (mv)
increment hold hold -20t0 -5 —265t0—520° 5t0 20
decrement hold hold 5t0 20 51020 -20to -5
—-20to -5
hold increment hold —2065t0-520 5to0 20 5to0 20
51020
hold decrement hold 2010 -5 -20to -5 -20to -5
. 51620
hold hold increment 5to 20 5to 20 20 t0-5
hold hold decrement -20to -5 -20to-5 —205t0-520

lStep size requirements for the tap under test applgrdless of the current value of the other taps.
2This difference is measured relative to tladue-of the—coefficientoltageprior to the assertion coefficient update
equal to hold.

When sufficient increment or decrement updates haem applied to a given tap, it will reach a maxim
or minimum limit governed by the coefficient rangeby restrictions placed on minimuvissteady stater
maximum,,,-peak voltageand the coefficient status is reported accordinBhe transmitter output wave-
form shall meet the requirements of Table 72—8afbof the limiting cases represented in the talstgle-
mentation ofc(-1) or c(1) coefficient values greater than zero or lessitthe minimum defined bR,

(min) andR,st (Min) is optional.

Table 72-8—Transmitter output waveform requirements related to

coefficient status

Coefficient status Requirements
c(1) c(0) c(-1) Rpre Rpst MesVp (MV)
disabled minimum disabled 0.90 t0 1.10 0.90 to 1.10 tB28BO
disabled maximum disabled 0.95to 1.0p 0.95 to 1.05 ta@DO
minimum minimum disabled - 4.00 (min) -
disabled minimum minimum 1.54 (min) - -

IA coefficient may be disabled by first asserting fireset control defined in Table 45-56 and
45.2.1.78, then manipulating the other coefficietsequired by the test.

In addition_for all transmit equalizer configuratians

a) The quantitized\v, andAvs shall not exceed 40 my/. .
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b) The positive and negative voltages shall match sttt each of the quantities;fv,)/vy,
(Vo+V5)/V,, and (/5+ve)/vs does not exceed 0.05. -

c) Foral-transmitequalizerconfigurationg The quantitw, shall be greater than or equal to 40 mV.

d) Any coefficient update equal to decrement appitedny tap that would result Wssv, less thar
40mV shall return a coefficient status value minimum. -

e) Any coefficient update equal to decrememplied-toc(—1)-ore(d)that would result in a violation of
72.7.1.4 shall return a coefficient status vahmedmurminimum for that coefficient

f)  Any coefficient update equal to incremembptiec—tee(0)-that would result inv,—greater—than

600-mV,a violation of 72.7.1.4hall return a coefficient status valg@ximurmaximum for that
coefficient

72.7.1.11 Transmitter output waveform measurementr  equirements

The transmitter output waveform shall be verifieithvithe square wave test pattern defined9r2.8with n
greater than or equal to 8.
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Figure 72—-12—Transmitter output waveform

The transmitter output waveform test is based «mvtbitaqu/; throuqhvﬁévg, andAvE which shall be

measured as shown in Figure 72—13 and describedbel
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Figure 72—-13—Transmitter output waveform

Mok = peak-differential-transmit output-amplitude

T = symbol period

toty = zero-crossing point of thigst rising edge of the AC-coupled signal

tyto = zero-crossing point of the falling edge of the A@ipled signal

tots = zero-crossing point of theecondising edge of the AC-coupled signal

VFp;e\_/; = minimummaximumvoltage measured in the interégl; tot)+T

Vo = positive steady-state voltage measured as the @veditage in the interval

- t)+2T to ty—Fte4,2T

VipsiVz = maximum voltage measured in the interydb—T to tg++1,

VerippleVa= maximum-—rippleminimum voltage measureid the intervaligt, to ty+2Fte
t—2FT

Vg5 = negativesteady-state voltage measured as the average @dhtiathe interval
tg+2T -

Izﬂto t1*I3-2T

VipreVp = minimum voltage measured in the interigalz—T to t;t3

VipsVp = maximumpositive voltageripple measuredr-as the peak-to-peak value thie
intervalt,toty+Tdifference

Veiople = maximum-ripplebetween the voltage the intervatranget,-+-2T to t,—2T=2T
andv,

Ve v = steady-statenegative voltage ripple _measured as thewerage—veltage—in

peak-to-peak value dheintervalt,+2Tdifference
between the voltage in the range2T to t,t;—2F2T andvg

From these voltages, the pre- and post-cursor qtiah ratiosR, . andRy; arederivedlerived Equations

(72-10) and (72-11)

_ rpre
Rpre - __P_M
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72.7.2 Receiver characteristics

The 10GBASE-KR receiver characteristics are sunmadrin Table 72-9 and detailed in the following-sub

clauses.

IEEE Draft P802.3ap/Draft 2.3d
May 19, 2006

(72-9)

(72-10)

(72-11)

Table 72—-9—Receiver characteristics for 10GBASE-KR

Par ameter ?;ft;(r:lsnucss Value Units
Bit error ratio 72.7.2.1 10%?
Signaling speed 72.7.2.2 10.3125 + 100 ppm GBd
Receiver coupling 72.7.2.3 AC
Differential input peak-to-peak amplitude (maximum) 72.7.2.4 1208 mV
Differential input return loss (minimurf) 72.7.2.5 gsn%eE%?;;%i?ln(%z_;)‘]) dB

1The receiver shall tolerate amplitudes up to 1680without permanent damage

2Relative to 10® differential.
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