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Test Setup for | = 350 mA (red trace), | = 0 mA (pink trace)
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Transmit Template Measurements

1-Dec—HE REMOTE EMABLE
11:52:04 'y
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VOoDOC & 1. 1 D -B.638 v
AC  —— & H'oFF 12.0 ps O  STOPPED

40.6.1.2.1 Template 1 Channel A point A
| = 350 mA (red trace), | = 0 mA (pink trace)
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Transmit Template Measurements
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40.6.1.2.1 Template 1 Channel A point B
| = 350 mA (red trace), | = 0 mA (pink trace)
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Transmit Template Measurements
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AC &——— & HoFF 12.0 ps 0 STOPPED

40.6.1.2.1 Template 1 Channel A point C
| = 350 mA (red trace), | = 0 mA (pink trace)



Transmit Template Measurements

1-Oec-00d REMOTE EMABLE

1. GO TO ‘

LOCAL

— T

E W DOC IEI
VoOCH M0 1 OC -0.035 4

AC  —— % H’oFF 12.0 ps O  STOPPED

40.6.1.2.1 Template 1 Channel A point D
| = 350 mA (red trace), | = 0 mA (pink trace)
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Transmit Template Measurements

DUT. " Temp (Fy | 25 | Phase (Degrees): | 143

Date / Time - [ 12-05-2000:15:0437 | Ve (V) - 33 | DC Offset (mv): | -38.9

DT, Configuration :

40.6.1.2.1 Peak Differential Output “oltage and Level Accuracy

Description Fep. Blin. hWeas blax. |Llnits

Paint & [ +2m' 0.67 0b649| 082 W
Point B +2m' -0.582 06634 | 067 W
Point C [ +2rm' 0.3309 - Y
PointD +2m -0.3297 - Y
(1 + Point A/Foint B) ™ 100% +0.25% -1 -0.22 1 Yo
(1- (057 {FPointA + PointB) £ 2) / PointC) ™ 100% +0.5% -2 -0.36 2 Yo
(1- (0.5 7-{FaintA + PoiintB) /2 / PointD) ™ 100% +0.5% -2 -0.72 2 Yo

Measurements from Template on Next Page
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Transmit Template Measurements

40.6.1.2.3 Differential Output Template 1

Marmalized Time Domain Transmit Template 1

1.200-
1.000 -

0.200 -

0.600 -

0.400 -

0.200-

-0.000 -

-0.z00 - 1 T [ 0 [ 0

-0 0o 50 10.0 15.0 20.0 25.0 20.0
Time (n=)

Description Horzontal Margin | Units | Wertical Margin |Units |
Foint A 0.375 ns 0.034 mh
Faint B 0.425 ns 0.036 rt
Foint C 0.450 ns 0.032 mh
Faint [ 0.350 ns 0.030 rt

Differential Output Template 1
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Transmit Template Measurements

A0.6.1.2.2 Maximum Output Droop

Description Rep. Pelir hMeas Plan Units
Foint F + 21 & 2008 i W
Puaint 5 +-2mh -1.852 L
Foint H +-2 & 2.020 5 LY
Fuaint J + 2 4 1.873 W
(FointG f PointF) * 100% +0 5% 731 = & Yo
(FointH / PointJ) * 100% +[0 5% 731 g28 Yo

Measurements from Template on Next Page
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Transmit Template Measurements

40.6.1.2.3 Differential Output Template 2

Mormalized Time Domain Transmit Template 2

1.20-

1.00-

os0-

0.60-

0.40-
0.20-
-0.00-
-0.20- ] [ [ T [ ] [ ] [ ] [ ]
150 00 S0 00 A0 100 150 200 250 300 350 400 450 500
Time (nS)
Description Harzantal Margin |Units | Yertical Margin |Units |
Fuoint F 0.775 ns 0.029 m'’
Paint H 0.R40 ns 0.030 '

Differential Output Template 2
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Transmit Template Measurements

40.6.1.2.4 Distortion

16.5 mV with and with out Power



Transmit Template Measurements

T: 136._820 n: 136._820 E: O.000

L: 19392_7149 I: 136._263 E: 807e_012

Histogram
300 Per
250 Ch 1
. il o
5 ‘ Stop
I
o 5n I||
1
- |
=
s N I
0 1l N
L] "
1936 1966 1996 802H 8055 808h
Time {p= )
Mean 1-5igma PE-Pk Maximuam Minimm Sample=s #Pa=s=zex=
Latest 8005.1 21.6 142. 8 8083.5 7940.7 10000
Orerall 8005.4 21.7 145.9 8083.5 T937.6 120000 1z

40.6.1.2.5 Master Jitter TX_TCLK filtered 10"5 samples
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Transmit Template Measurements

> 195_s07

250.

208

166

125.

83.

41.

Latest
Orerall
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nD: 124 561 E: 1 Dds L: 14800_005%% D: 99 _ 4311 E:
His=togram
oo
33
. Ll |
"“
) ¥ il H\H\
W
IR
) N \HHI\IMIW '”
7 I —— J!su4!!!!Lllhllﬂmllm._ll ............................................................ mm““hllu bl
14793 14816 14839 14861 14884 14507
Time {pz=)
Mean 1-Sigma PEK-Pk Maximuam Minimm Sample=s
14855.5 14.8 107.4 14903.0 14795.5 10000
14854.7 14.6 112.3 14906.0 14793.7 120000

40.6.1.2.5 Jtxout Channel A with | =0 mA

CisCO.Ccom

14899 4409

TPD++

Ch 1 & 2

Arm on
Lttop

HPasses

12
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Transmit Template Measurements

200.0 psddiw

histogram
scale 659 hitsAdiw
mean 31.94553 ns
std dev 15.712 ps
p-p 116 ps

of fset
median
hits
peak

0 hits
31.9435
22.10

2.616

22 ns
khits
khits

pila
piZa
pEiaa

Hist windaow
Hcale source

w1l Paositiaon

32.1600 ns

Y1 Positian
-6.99 ml

w2 Position

31.7660 ns

Y2 Position
-5.19 mu

Lefault
Wwindaw
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Transmit Template Measurements

: 195 607

250.

208.

166.

125.

£83.

41

Latest
Orerall

nD: 194 561 E: 1 046 L: 14805_1515 nD: 29 0223 BE: 149204_ 1737
Hi=stogram
00 TPD++
33 Ch 1 & 2
all Ll | Rrm on
L “ Stop
) \H i |
ML
) "mll ‘NMNMWM‘ |mmm
.00 o !!L!IJIL!LIHILIHH“""“ ................................................................ UUIHIJ!MM .....
14799 14821 148441 11866 14889 14911
Time (p=)
Mean 1-5igma PEK-Pk Maximmm Minimm Sample=s #Passes
14858.3 14.8 95.2 14902 .3 14807.1 10000
14858.6 14.8 111.7 14910.9 14799 .2 120000 12

40.6.1.2.5 Jtxout Channel A with | =350 mA
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Transmit Template Measurements

Calor grade is enabled...

200.0 psfdiw

histagram
scale 205 hitsAdiv of fset
mean 31.99678 ns median

std dev 16.970 ps hits

p-p 1249 ps=s peak

Hist windaw
Scale souvrce

®1l Positian

32,1600 ns

Y1 Positiaon
-5.65 ml

w2 Positian

|1 ||'||'||| n=

Y2 Positian
-9, 498 ml

Default
windaw

40.6.1.2.5 Jtxout Channel A W|th | =350 mA



Transmit Template Measurements

T: 195607 D: 192 462 B: 3_138 L: 151%_ 304 D: 228_012 E: 1846 323
Hi=s=togram
250_00 TPD++
208323 Ch 1 & 2
16667 L o
5 o
= Stop
I
1] | 1
1 125_ 00 ||
=]
=
. i 'H""' HH\HW\""||||||HH“
. "H"I‘I HH“ |‘“H“HH“HHNHHH' """"
T —— '"|'||'|"||"'|w ............................................................. |||||“|""“"“"' ............... :
1498 1573 1649 1725 1801 1876
Time (p=s )
Mean 1-5Sigma PEK-Pk Maximmm Minimm Sample=s #Pa==ze=
Latest 1680.4 44.8 335.1 1851.2 1516.1 10000
Ovrerall 1680.3 45 374.8 1874.4 1499.6 120000 12

40.6.1.2.5 Slave Jitter TX_TCLK filtered 10"5 samples
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Transmit Template Measurements

O T - R AT

Histogram
300 TPD ++
250 Ch 1 & 2
il e on
200 i Stop
150 — |
100 L
50 Il
0 "
1802 1895 1988 2080 2173 2266
Time (p=)
Mean 1-5Sigma Pk-Pk Maximm Minimm Sample=s H#Pa=z=e=s
Latest 2044 .8 44 .2 319.2 2208.9 1889.6 10000
Overall 2034.6 43 .8 458.4 2263.2 ig04.8 14330000 1433

40.6.1.2.5 Slave Jitter TX _TCLK not filtered 100ms
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Return Loss Schematic

WEAMCH S
‘OPEN,C

- © AND TURNED GURREMT ON-OR OFF- APPROPIATELY -
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MDI

bl Memory Log Mag 1@.@ dB/ Ref @.6@8 4B C
BP2: Transmission Log Mag 1@.8 dB/ Ref @.88 dB
4B Chl:Mkr8 BH. A@Hd MHz
a8 -15.90 dB
-20 SR
\ |
L E
-3p i m s
3
Ch2 M 2|
-8 1
-60
-70
-80
Abs
Start 1.0800 MHz Stop 199,208 HHE
1:Mkr (MHz) dB 2: Mkr (MHz) dB
1: 18. B8 -3B8.84
. 20.00 -34.32
3 ig. ga -29.171
L 4@, 08 -26.87
oF s@.8a -23.19
b 6. 81 -28.42
7 78.080 -1B.098@
g8 8d. 04 -15.594

40.8.3.1 Return Loss Channel A, | =0 mA
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MDI

pl:Reflection Log Mag 1@.8 dB/ Ref @.88 dBF C
p2: Transmission Log Mag 18.8 dB/ Ref B.88 dB

4B ChlzMkr8 BH. AR MHz
- ’
SN 15.99 dB
_1ﬂ 4
,-—JL-’""'—H—]
-28 7]
\ d 4
-3¢ £ &
3
Ch2 b L —
-5@
-6
=78
-8@
Abs
Start 1.008 MHz Stop 10@. 280 HH%
1:Mkr (MHz) dB 22 Mk [(MHz) dBi
1: 18. 88 -368.58
[ 0. 70 -35.16
3 i, B9 -29. k6
I : LA, AB -26.h3
5! 50, A8 -2¢.h1
'+ 60, A8 -28. 46
7! 70. 08 -1B8.23
ok g8, AR -15.92

40.8.3.1 Return Loss Channel A, | =350 mA
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Ml:Reflectiaon

kM Log Mag
Log Mag

B2 Transmission

MDI

1@.8 dB/ Ref
18.8 dB/ Ref

#.08 dB ¢C
?.80 dB

Chl:MKr8 Bd.A0A MHz

-15.86 dB

4] *N
o
—
r

-10

-20

- 30

Ch2

E.-w--""‘""

"
-

-o0

-60

-0

-840
bbs

My

Start 1.080 MHz Stop 10@. 008 MH
1:Mkr (MHz) dB 2: Mk (MHz) dB

I 19.80 -4B8.72

e 20.88  -33.24

3 3.8  -259.71

e 4@. 88  -26.50

o oB.B8 -23.73

6! 60.80 -28.57

IE 78.88  -1B.41

gr B80.80 -15.86

40.8.3.1 Return Loss Channel A 1= 0 and | = 350 mA
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MDI

Pl: Transmission &M Log Mag 1@.8 dBS Ref -45.0H 4B 07

B2 Off
Chl:Mkr8 7. AFA MH=z
dB -36. 3P dB
-5
-15
-25
B
-35 merm 1
Chl M ?Rn
-5 = l% ]
—65“
- 75
-85
Abs
Start 1.000 MH=z Stop 104@. 200 MH=z
1:Mkr (MHz2 dB 22 Mk (MH=z) dB
1: 1. A@ -5, 44
L 18, A@ -48.51
3 0. @8 -53.92
L - 3@0. @A -F1.21
= 4@, B -47.86
N 5P, @8 -41.8@
7 : 6. AB 4@, 74
0y 8. B - 36. 38

40.8.3.2 MDIl impedance balance, 1 =0, | =350 mA
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MDI

15-0Dec-A0A

17:16:5k

b ops

5 b
2 BB m\
3 BB mW
4 BE my

T A
il . L
‘M1 ‘
B ops
Bl m\ .
4 T
INTIE TR W YA MmN s i PR 1R .__ sp = e e

oc 4

A 1 GS/s

AC I OC -2 Fmy

Oc § STOPPED

40.8.3.3 MDI common-mode output voltage,
| =0 mA (red); I =350 mA (yellow)
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CIECO-SYSTEMS - - - - - - o o

— Lol RESISTORS MATOHED TO 1% -+ © . © o L
e LISED 350Ma MATCHED CORRENT SOLRCES . | - [0 010 00

------------------------- MGTE EEEE G023 FIGURE CHAMGES - - - - -« - - 0 o e
E. ..........................................
Size A I Rev: 20
Sheet: 1 of 1 Revised: 20-Dec-2000
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Modified 802.3 Schematics to measure
| =0 mA (red); | =350 mA (yellow) [previous slide]
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40.6.1.3.4 RX Alien Crosstalk

noise rejection
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Receliver Common Mode Noise
Rejection Using a Clamp

1 t
2 2
3 3
4 4
5 5
& 8
N R R - LT FECo SYSTEMS :
R ' Ll N e Rev: 10 —
B I L] sheet: 1 0f1 Rewvized: 20-Dec-2000 .
S A - ;
I Coluoono | Drawnby Roger Maram Created: 31-Mar-1933 :
| . | PLEASE SEE.THE GEMERIC T¥ AMD RX MAGMETIC-SCHEMATICS BELGWY © © - © 0 0 0 0 0 00 . File: Dx\DatatdocuiTain32phnioLAMP-GIG sch I
] e e ] o e | F ] -5 | & ] 7 ] 3

0 and 350 mA: able to receive 1000BaseT traffic with no
errors for 10 minutes at max cable
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UNBALANCE TEST AT CABLE

LENGTH

¥ TopSPICE Schematic - ACMTODIFFB.sch |- [=] ]
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UNBALANCE TEST
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UNBALANCE TEST AT CABLE
LENGTH

With a 1.2 ohms series- resistor we run error free at
cables longer than 30m when 350ma is used, the
DCR of a 30m cable=5.2o0hms

This is worse than the 10/100 case, but 1 out 5 ohms
1S a 20% error
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Effect Of Supply Noise On BER

Condition Applied, Used A Linear Cable Source, Load,

Supply And A Resistor Length Errors  Errors
|I=0 And | = 350ma 1-3m  0/0/0 0/0/0
|I=0 And I=350ma 167M  0/0/0 0/0/0
|I=0 Testl/Test2/Test3= 180M  7/10/10 2/3/2
100Million Packets I=350ma 180M 5/7/10  3/3/3

Basically No Change Is Visible
When Power Was Added, Please
Revisit The July 2000 Presentation
For A Proof Of EMI Limitations That
Would Impede The System Way A
Head Of Any Cable Reach Issues.
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Sine Wave Injection Test At

¥ TopSPICE Schematic - aswitcher.sch
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Noise across center taps
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Sine Wave Injection Test At
Center Taps

4 - Injected Sine Wave Amplitude At Zero Error
Vs Freq Cable =167m
12 + ‘\

L

VOLTS
]
'

0.1 0.2 0.5 1 2 4 5 10 20 30 40 50 62.5 80 100
MHZ

Noise across center taps
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VOLTS

Sine Wave Injection Zoom To
Freq > 4 Mhz

09 - Injected Sine Wave Amplitude At Zero Error

Vs Freq Cable =167m
0.8 «
NN

NN

0.5

L A /

NIV AN
NIV

0.1

5 10 20 30 40 50 62.5 80 100
MHZ
Noise across center taps
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CONCLUSION

POWER OVER 1000BT IS FEASIBLE

34



