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Background

During the development of the XLAUI/CAUI specifications for clause 83B,
assumptions about the speed of internal module design components were
made that resulted in an over-estimate of the transition times possible for
the module high speed electrical outputs.

As a result, simulations of the trade off between minimum Voltage
Modulation Amplitude (VMA) of the module high speed outputs, and the
de-emphasis and transition time of the outputs, did not extend to short
enough transition times.

The unforeseen consequence is that equation 83B-6, which was a second
order fit to the simulations, allows unreasonably low VMA values for short
transition time module outputs.



Minimum VMA spec in Clause 83B: the issue

The Minimum VMA spec in

table 83B-3 refers to equation
lation

83B-6

... it leads to unreasonably
small values of VMA for fast
rise-time (but 83B compliant)
module XLAUI outputs.
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83B Module electrical output eye mask

Table 838-31—Maodule electrical output

Parameser Snbclamse reference Value Unit
Mlamizroen diferential ontpat volizgs, peak-to-pazk B3A 331 a0 m\
Mlinirnne dewmphess 234331 35 d8
Maxizremn de-cozplacis 2345351 & dB
Minimome VAIA 834331 Soz Equetion (B36-4) | =W
Mlaxizremn fermizaticn msmaech 22 1 MHz BEASEZ i T
Maxizremn omprat AC common-puads voltzge, EMS BE4 53] 15 mV
Nininups outpet mies axd f2l tiose (20 to 80%E) 234552 4 Es
Wlaxizremn Total Jiter 234335 0.4 m
Wlaxizremn Datermedrdstic Jittar 834335 025 m
Moduls slecrical cugpeat aye mask defi=iton X1 8343335 0.2 iy
Moduls slecirical cutpeat aye mask defizition X2 B3A.3335 k] I
Moduls alectrical outprs aye mask defstion ¥ 834335 C 16 ) Y
Moduls slecirical cutpet aye mask defzstion Y2 53.-"..3.3.5// 380 m
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Figure 83A—8E—Transmitter eye mask
Eye-mask for module TP4 electrical

output (note that the eye mask is a
diamond shape, since X2=0.5)

There is a minimum 272 mV VMA implied by the electrical eye mask definition, which
is for a 0 dB de-emphasis signal and any rise time.

During the development of 83B, a Finite Impulse Response (FIR) implementation with
constant main tap setting was assumed for adding de-emphasis; the intent was that
the minimum VMA specified in 83B-6 should be consistent with an FIR implementation
of de-emphasis for the 0dB de-emphasis transmitter eye mask test value, and over the
operating range of 3.5 to 6 dB de-emphasis range.



Minimum VMA spec in Clause 83B: the issue
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e However, a FIR implementation cannot be assumed — it is not a normative requirement of
clause 83B (there are many other methods of implementing ‘de-emphasis’), so there’s a
missing normative link between the minimum VMA at 0 dB de-emphasis and the minimum
VMA for the 3.5 to 6 dB de-emphasis range for very fast module output rise-times.

e The intent here is modify 83B-6 to make the minimum VMA implied by an assumed FIR
characteristic explicit. 6



Minimum VMA spec: proposed remedy

e Change equation 83B-6 from

Minimum VMA (mV) = (=110 — 2.13X + 0.32x2) x 107/20)

where

X is the rise or fall time (whichever is larger) in ps

y is de-emphasis value in dB

 to
Minimum VMA (mV) = (=110 — 2.13x + 0.32x2) x 107¥/29)

where
X is the rise or fall time, or 38, (whichever is larger) in ps
y is de-emphasis value in dB

38 is based on the module XLAUI Tx eye mask spec and an assumed FIR
implementation, as was the original intent of the experts developing 83B.



lllustration of the proposed remedy

The effect of setting a minimum allowed value of 38 ps transition time in
equation 83B-6 is to set a minimum VMA of 181.2mV for 3.5dB de-
emphasis, and 135.9 mV for 6dB de-emphasis.
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Back up



Host XLAUI electrical specifications in 83B and 83A

Host output: minimum
VMA is 85 mV p-p

Host input sensitivity is 85
mV p-p (at XLAUI chip
input, see 802.3ba, figure
83A-2)

Tahle 83B-5—Host electrical output

Parameter Subelausze reference Value Units
MMammn cutput AC commen-mede voltage, EMS BeAS3] 20 mV
Dlimrmum output rise and £zl dme (20% to 80%) £3A332 4 s
Dl Total Jitter B3A335 0.62 I
Blaammime Determmistie Jitter B3A 335 042 U1
Haszt elactrical output eve mazk dafinition X1 B3A335 0.31 I
Host electrical cutput eve mask definition 32 B3A335 03 I
Host elactrical cutput eve maszk dafinition V1 B3A3135 425 mV
Hozt elactrical output eve mask dafimition Y2 £3A335 425 W
Table 33A-2—Receiwer characteristics
Subclamze - .
Paramster reference Value Umir:
Signali=g rate per lang (ra=gx) — L0315 =100 ppm &hd
M=tz jnput AL commnom-nuods voltzpe tolarmza, RAE ERAZIL s oV
Mizivrom input dse and fall dme solesezce (20% s BIR) E3A332 4 ps
Differantial imput rerzm less BXA343 Sos Equation (234-T) dB
Differantial to common-meds imprut resamn less EXA 144 S0z Equation (234—8) dB
Serersed receiver relersmoe
iz Total Tnpes Jitwar Tolsrazce ExA342 052 [o]
Mi=i=rom Datereotmistic T=ges Fitter Tolera=ce ExA342 042 m
Farairar wys nuack definssion X1 E3A 341 0.31 jui}
Facabvrer eye mack definsson 32 EXA342 03 a1
Recaier oye mzack defingson ¥ E3A342 425 mV
Bscaivor eve mack definision T2 ExA 342 423 mV
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