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Overview

e The goal to Is define atransmitter
that works over 0-100 meters of
CAT-5with asimple recelver

e No adaptive equalizers
o Simplified electrical specification
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Rationale

 NRZ binary level encoding + 8b10b

— Optimized for eye at 100 meters
o Amplitude versus f equalized
* Phase shift versus f equalized

— Allow large ringing at << 100 meters lengths

 Therecalver must tolerate ringing (e.g.,
clipsthe signal)
— Recelver can have a good termination network
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CAT-5 Loss Characteristics
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Cable Equations

O;V[z, t] ==-rif[z, t] -1 o¢1 [z, t]
Oz1 [z, t] == -gV][zZ, t] -CcOotV][zZ, t]
| ) { rac(L-i f/7fg), f <fg
I'internal = rdc'\/f /o (L-i). f »fo
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| 0ss Parameter
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Voltage Transfer

August 18, 1998 Eric Hannah/Intel



Amplitude Correction Filter

N=2 Butterworth + 0.4 Leakage Filter
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Post Amplitude Correction
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Phase Problems Remain

Fadians CAT-5 UTF 100 m. Phase

n 1 n N n 1 N N N 1 N n N 1 N N n 1 Hz
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All Pass Filter for Phase

Cutl -l w

Cut +| w
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Post Amp+Phase Equilization

Radians CALT-5 UTP 100 m. FPhase
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Removal of High Frequencies

gain Fifth order Butterworthfilter
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Single-ended circuit

55 Ohms

AN
N SHI )
Vac @D " e —_Tc —_c, —_Tc
! ool
C3=7.2pF
Cl=41pF L3 =230 nH
L1 =500 nH C4 =23 pF
C2 =120 pF L4 =230 nH
L2=1.4nH C5=7.2pF
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Test Sequence

{1,1,0,0,0,0,0,1,0,1,0,0,1,1,1,12,1,0, 1, 0}

Vout,¥in i MEEEE EESE Vout/¥in 100 meter case

0.15F
0.75} [
o.1f
0.5¢ C

0.25} M [\/\ o.05F ﬂ

5 . . . . . . tilme : : : : : £ ime

50 100 1 2000 30 E 50 100 ] oo 250 3po
o), -0.05}
-0.5} i
-0.1f
-0.75} :
-0.15F

All filtersin place, realistic cable transfer function used
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Simulated Eye Diagrams
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S0 meters case
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Specification via Template

Vout/fin Temp late

Lime

As measured at the end of a 1 meter long stub CAT-5 cable
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