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High-Speed Gigabit Data Transmission Across Various
Cable Media at Various Lengths and Data Rate

Boyd Barrie, Huimin Xia Wizard Branch, Bus Solution Group
ABSTRACT

This application report focuses on characteristics of gigabit signals across different cable
media, transmission distance, and Data Rates. The signal quality of four different cables
is evaluated using eye measurements and TI's TLK2500 evaluation modules (EVMSs).
This document provides guidance for cable selection to use with Texas Instruments line of
gigabit parts.
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1 Introduction

The transmission line plays an important role in network communication. The signal quality is
mainly decided by the cable performance. The general issue in communication’s cabling is the
ability to handle the required Data Rate over a given distance. This report shows the customer
the characteristics of gigabit signals across different cables via different lengths and Data Rates.

Four different cables are tested using the TLK2500EVM board with a TLK2500 multigigabit
transceiver and an interface board for the cable test. The TLK2500 evaluation module (EVM)
board is used to evaluate the TLK2500 for data transmission applications. All tests are
performed at room temperature with nominal performing TLK2500 devices.

2 Baseline Eye Measurement

2.1 Description

This test is used to establish a base line eye measurement over three different R-Ref values and
three different frequencies. The test uses the TLK2500EVM in test mode configured to generate
2’-1 PRBS (pseudo random bit stream) pattern.

TLK2500 offers the options for the voltage swing by adjusting reference resistor R_Ref and
termination resistor Z. The equation for the de-emphasis is as follows.

Vod=(3.75/R_Ref)*Z (in our case, Z=50 for the transmission line)
The theoretical values for the various R_Ref are as follows:
R_Ref=100 Vod=1875 mv

R_Ref=200 Vod=937.5 mv

R_Ref=500 Vod=375 mv

2.2 Test Setup

The test set up for the baseline eye measurement is shown below:

High-Speed Gigabit Data Transmission Across Various Cable Media at Various Lengths and Data Rate 3
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HP8133A

Trigger out

Pulse out

CH1

Trigger <

CH2

HP83480A

Figure 1.

Base Line Test Setup

Baseline testing will be tested at boundary conditions that represent maximum, nominal, and
minimum high-speed serial output voltage swing. This will require changing R-Ref resistor to
100, 200, and 500 W.

2.3 Test Result

At normal ambient temperature, record eye measurements were recorded at different R-Ref
values over various frequencies in the following table.

Table 1. Base Line Eye Measurements
R-Ref 1.6 Ghps 2.0 Ghps 2.5 Gbps
(Ohm) Jitter (ps) Vod (mV) Jitter (ps) Vod (mV) Jitter (ps) Vod (mV)
100 82.8 1551.49 50.1 1473.4 39.7 1336.1
200 75.6 784.10 48.9 732.61 33.3 633.30
500 80.4 314.76 55.4 291.02 31.9 228.85

High-Speed Gigabit Data Transmission Across Various Cable Media at Various Lengths and Data Rate
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Jitter vs data rate Eye height vs data rate

B R_REF=100 Ohm @ R_REF=200 Ohm OR_REF=500 Ohm @ R_REF=100 Ohm BR_REF=200 Ohm O R_REF=500 Ohm

2000

1500 1

.2 1000 7 j

e Be===mp S = B

1.6 2 2.5
Data rate (Gbps)

Eye height (mv)

Data rate (Gbps)

Figure 2. Bar Chart of Eye Measurement

2.4 Conclusion

From the testing results, we can see that by selecting R_REF=100 for the test results in
maximum output swing over the various Data Rates. Since cable length is more amplitude
dependent than jitter dependent, 100 Wwas selected as the R_REF value for testing the
different cable lengths. An R_REF=200 Wwas selected for the default on EVM measurements
for optimum jitter.

Little discrepancy exists between the theoretical value we got from the formula and the test
result. This is mainly due to the cable and connector insertion loss.

3 Cat5 Cable Eye Measurement

3.1 Description

This test is used to establish eye measurement over cable length and frequency. The test uses
the TLK2500EVM in test mode configured to generate a PRBS pattern. The PRBS pattern will
be sent across different cable lengths until a maximum length is reached. The maximum length
is when the signal running over the cable length exhibits either a 60% eye closure or eye height
drops below 200 mV Cable selection.

Since cable quality contributes strongly to signal quality, cable quality should be evaluated in
detail. Three different cat5 cables were tested using TLK2500EVM.

Cable A: BELDEN-E DATATWIST® 1585A

CATS5, specified up to 200-MHz, blue cable in the following figure, to the left

Cable B: BELDEN-M DATATWIST®1701A

CAT5 (exceeding CATS5), specified up to 350 MHz, white cable in the following figure, in the
middle

Cable C: BELDEN-M MEDIATWIST® 1872A

High-Speed Gigabit Data Transmission Across Various Cable Media at Various Lengths and Data Rate 5
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CATS5 (exceeding CATS5), specified up to 350 MHz, red cable in the following figure, to the right.

Figure 3. Picture of the Cables

3.2 Test Setup

> Interface

Board

Pulse out

i Cable under test
Trigger out

HP8133A

/

HP83480A

cH1 | Interface
Board

cH2 |

> Trigger

The picture of the above test setup follows.
Figure 4. Picture of the Test Setup
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Figure 5. Cable Eye Measurement Test Setup

The interface board used for testing the Belden cable is anSMA-t0-RJ45 adapter board (picture
below).

Figure 6. Picture of the SMA-to-RJ45 Adapter Board

High-Speed Gigabit Data Transmission Across Various Cable Media at Various Lengths and Data Rate 7
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4 Test Result
4.1 1.Cable A-BELDEN-E DATATWIST® 1585A
Table 2. Cable A - - Eye Measurement
LENGTH 1.6 Gbps 2.0 Ghps 2.5 Gbps
(m) Jitter (ps) Vod (mV) Jitter (ps) Vod (mV) Jitter (ps) Vod (mV)
81.3 1343.91 65.4 1316.43 58.7 1183.16
88.0 1295.36 69.3 1037.05 56.0 1012.78
3 84.0 1243.15 65.8 1040.26 60.0 955.82
90.0 979.29 79.3 842.77 80.0 746.13
10 148.9 582.78 157.1 387.60 158.7 315.44
15 264.0 301.54 286.2 174.75 NO DATA 54.41
Jitter vs data rate Eye height vs data rate
E1m@E 2m0 3m0 5mE 10m@ 15m E1mE 2m03m0 5mi 10m3 15m
350 = 1500
300 — E
g 250 H £ 1000f
S 200 2
E_) <
= L% 5001
0.
2 25 1.6 2
Data Rate (Gbps) Data rate (Gbps)
Figure 7. Jitter and Eye Height vs Data Rate of Cable A
4.2 2.CableB -BELDEN-M DATATWIST ® 1701A
Table 3. Cable B - Eye Measurement
LENGTH 1.6 Gbps 2.0 Ghps 2.5 Gbps
(m) Jitter (ps) Vod (mV) Jitter (ps) Vod (mV) Jitter (ps) Vod (mV)
1 82.0 1399.32 63.8 1251.72 62.7 1147.04
92.0 1267.05 65.3 1105.86 81.3 1109.37
88.0 1186.89 63.8 1099.73 73.3 960.43
96.0 1008.59 74.7 901.53 80.0 815.01
10 146.0 546.12 169.6 475.03 158.7 332.15
15 252.0 266.76 # N/A 103.75 # N/A # N/A

8 High-Speed Gigabit Data Transmission Across Various Cable Media at Various Lengths and Data Rate
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Jitter vs data rate Eye height vs data rate
B1mi2m0 3m Smi 10 B15 @ 1mE2mO3ma5mE10 @15
300 150
g 250 z
5 200 z 1007
£ 150 2
100 °
© 500
507 -
0+ o+
Data rate (Gbps) Data rate (Gbps)
Figure 8. Jitter and Eye Height vs Data Rate of Cable B
4.3 3.Cable C-BELDEN-M MEDIATWIST ® 1872A
Table 4. Cable C - Eye Measurement
LENGTH 1.6 Gbhps 2.0 Gbhps 2.5 Gbps
(m) Jitter (ps) Vod (mV) Jitter (ps) Vod (mV) Jitter (ps) Vod (mV)
1 80.0 1327.65 71.6 1236.05 70.7 1099.56
2 84.0 1293.16 65.3 1155.19 65.3 930.06
3 96.0 1227.02 65.3 922.72 73.3 924.81
5 98.0 1083.61 68.4 812.17 81.3 825.06
10 136.0 615.47 149.3 519.26 177.3 384.28
15 224.0 302.92 255.0 160.96 #N/A 60.79
Jitter vs data rate Eye height vs data rate
i
%) > 1 it
%ggg — E100 { '
2 £ 8001
=150 T 6007
<
100 © 4007
501 1w 2001
0- 0-
1.6 2.0 25 1.6 2.0 25

Data rate (Gbps)

Figure 9.

Data rate (Gbps)

Jitter and Eye Height vs Data Rate of Cable C
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4.4 Conclusion

10

Jitter (ps)

Vod (mV)

In summary, the various characteristics of the cable tests are shown below.
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Jitter vs Cable Length

4 6 8 10 12

Cable Length (m)

Figure 10. Jitter vs Cable Length

Vod vs Cable Length

4 6 8 10 12

Cable Length (m)

Figure 11. Vod vs Cable Length

14

16

1585A 1.6Gbps

1701A 1.6Gbps

1872A 1.6Gbps
—=— 1585A 2.0Gbps.
== 1701A 2.0Gbps
—a— 1872A 2.0Gbps
——=— 1585A 2.5Gbps
~——#— 1701A 2.5Gbps
—— 1872A 2.5Gbps

1585A 1.6Gbps
1701A 1.6Gbps
1872A 1.6Gbps
——&—— 1585A 2.0Gbps
—m— 1701A 2.0Gbps
—— 1872A 2.0Gbps
—a 1585A 2.5Gbps
—=— 1701A 2.5Gbps
—a— 1872A 2.5Gbps

The eye height decreased with an increase in frequency and may be limited by rise time.
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At short length, the PLL jitter improves with increasing the Data Rate, but on longer cable runs,
the cable length will dominate the PLL jitter performance. We can see, at some given length, the
jitter increased with increasing the Data Rate.

The amplitude loss is more significant than jitter in long distance transmission. This amplitude
loss could have resulted due to connector reflections or cable loss.

From the test results of the four cables, we can see that the MediaTwist® 1872A cable is the
best solution. It provides a maximum cable length of 10m at 2.5 Gbps.

5 Twinax Cable Eye Measurement

In this measurement, we chose Gore DXSN2095 twinax cable for testing. We used the same
test setup except for the interface board. This time a Teradyne VHDM backplane open-ended
differential interface board was used (part #494 5010-002).

The cable is shown in the figure12, and the interface board is shown in figure 13.

Figure 12. Picture of Gore Twinax Cable

Figure 13. Interface Board

High-Speed Gigabit Data Transmission Across Various Cable Media at Various Lengths and Data Rate 11



*ﬁi TEXAS

SLLA091 INSTRUMENTS
Table 5. Cable D - Eye Measurement
LENGTH 1.6 Gbps 2.0 Ghps 2.5 Gbps

(m) Jitter (ps) Vod (mV) Jitter (ps) Vod (mV) Jitter (ps) Vod (mV)
1 74.0 1416.87 59.1 1337.79 41.3 1353.12
5 76.0 1154.59 62.2 1022.12 52.0 947.81
15 126.0 528.13 110.4 400.26 117.3 266.89
20 182.0 293.36 #N/A 183.45 #N/A 86.97

O 1m @ 5m O15m O020m

Cat5 cable is cost effective vs Gore Twinax cable, but the Gore cable gives better performance.

Eye height (mV)

Eye height vs data rate

O 1m B5m O15m O20m

1500

1000 1

500 1

1.6

2.0
Data rate (Gbps)

Figure 14. Jitter and Eye Height vs Data Rate of Cable D

The Gore cable's maximum length is 15 m @ 2.5 Gbps.

2.5

12 High-Speed Gigabit Data Transmission Across Various Cable Media at Various Lengths and Data Rate
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Appendix

Color grade is enabled... Color grade is enabled...

100.0 psAdiv 22.4650 ns
histogram current mean std dew
scale 26 hitsddiv of fset 0 hits Eye widthicgl S66.5 ps 565.09 ps 710 f=

mean  32.86433 ns median  32.86367 ns ptlo 72.3H Eye heighticg) 784.10 ny 783,926 ml 447 pl)
std dev 11.14929 ps hits 1.001 khits pEZa 96, 1%
p-p ©2.5 ps peak 105 hits pEia 99.6%

Figure 15. Eye Measurement @ R_Ref=100 O Captured From HP83480A
Figure 15a. @ 1.6-GHz Data Rate

Color grade is enabled... Color grade is enabled..
FINE FINE

32.5938 32. 8 ns
histogram current mean std dew

scale 27 hitsddiv offset 0O hits Eys heighticg) 1.47340 U 1.47401 U 1.074 ml
mean 32.86421 ns median  32.86458 ns ptla 74.9%
std dev §.0012 ps hits 1.013 khits pE2o  96.5%
p-p 50.1 ps peak 108 hits pt3c  100%

Figure 15b. @ 2.0-Gbps date rate

14 High-Speed Gigabit Data Transmission Across Various Cable Media at Various Lengths and Data Rate
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Color grade is enabled... Color grade is enabled..
FINE FINE

histogram current mean std dew

scale 36 hits/diwv offset 0 hits Eye height{cg} 1.33610 U 1.33553 U §92 pl
mean  32.86880 ns median 32.86791 ns ptla  78.2%
std dev 35.4687 ps hits 1.009 khits pE2o 96,68
p-p  39.7 ps peak 143 hits pE3ac 99, 8%

Figure 15c. @ 2.5-Gbps Data Rate

Color grade is enabled... Color grade is enabled..

histogran current mean std dew

scale 23 hitsddiv affset 0 hits Eye height{cg) 1.5114%9 U 1.510649 U 1.540 mu
mean  22.68657 ns median 22.68600 ns pla  73.1%
std dev 11.1963 ps hits 1.008 khits piZo 96, 0%

peak pE3a

"Figure 16. Eye Measurement @ R_Ref=200 O Captured From HP83480A
Figure 16a. @ 1.6-Gbps Data Rate

Color grade is enabled... Color grade is ensbled..
FINE

100.0 ps/div 100.0 ps/div 50
histogran current mean std dev
scale 30 hits/div offset 0O hits Eye width{cg} 462.6 ps 462,99 ps 1.42 ps
mean  22.67846 ns median  22.67900 ns pilo  75.28 Eye height{cg) 732.61 mu T32.61 mU 0.0 u
std dev 7.5914 ps hits 1.000 khits pE2a 9708
p-p 48.9 ps peak 119 hits pi3c 99.9%

Figure 16b. @ 2.0-Gbps Data Rate

High-Speed Gigabit Data Transmission Across Various Cable Media at Various Lengths and Data Rate 15
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Color grade is enabled...

FINE

Color grade is enabled...

FINE

100.0 ps/div

histogram
scale 93 hitsddiv
mean 22.67131 ns

std dev 4.9707 ps

p-p 33.3 ps

Color grade is enabled...

of fset
median
hits
peak

0 hits

22.67233 ns pEla 7198
996 hits pE2a 97,5
170 hits pE3c 99,95

100.0 ps/div

current
Eye widthicg) 379.8 ps
Eye height{cg) 633.30 ml

Figure 16¢c. @ 2.5-Gbps Data Rate

120.6 psidiv
histogram
scale

28 hitsddiv
mean 22, 684928 ns

std dew 11.0345 ps
p-p 80,49 ps

of fset
median
hits
peak

0 hits

22.68408 ns pilo  76.5%
1.010 khits pE2o  96.9%
113 hits pE3c 99.8%

Color grade is enabled...

mean
380,10 ps
633,407 ml

80 ns

std dev
430 T3
201 pU

120.6 psidiv
current
Eye widthicg) S66.1 p=
Eye height{cg) 314.76 ml

mean
SE3.40 p=
314.802 ml

151 ns

std dev
1.66 ps
163 pll

Figure 17. Eye Measurement @ R_Ref=500 ? Captured From HP83480A
Figure 17a. @ 1.6-Gbps Data Rate

Color grade is enabled...

FINE

Color grade is enabled...

FINE

histogram
scale
mean
std dew
p-p 55.4 ps

26 hitsddiv
22.67542 ns
5§.3070 ps

of fset
median
hits
peak

0 hits

22.67563 ns ptla  A5.6%
1.014 khits pE2o  95.9%
105 hits pi3s  99.8%

current

Eye width{cg) 4560.4 ps
Fye heighticg) 291.02 mU

Figure 17b. @ 2.0-Gbps Data Rate

mean
459.94 ps
291.109 ml

std dev
1.05 ps
254

16 High-Speed Gigabit Data Transmission Across Various Cable Media at Various Lengths and Data Rate
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Color grade is enabled... Color grade is enabled..

histogram current mean std dew

scale 33 hits/diwv offset 0 hits Eye width{ca) 380.2 ps 380.499 ps 700 fs
mean  22.66839 ns median 22.668249 ns pxla 74,03 Eye height{cg} 228.85 ml 2258.564 ml a0 pl)
std dev 5.0839 ps hits 1.003 khits p*2a  96.9%
p-p 31.9 ps peak 132 hits pE3c 99,98
Figure 17c. @ 2.5-Gbps Data Rate
Color grade is enabled... Color grade is enabled...
FINE

histogran current
scale 20 hitsddiv of fset Eye heighticg) 1.22661 U licgl= -716.87 ml 31.9650 ns
mean 22.62663 ns median 22.52696 ns pla  F2.7E 2{cgl= 627.04 my 33.3040 ns
std dev 12.2810 ps hits 1.000 khits pila Q6. 0% & = 1.34391 U 1.3390 ns
p-p &1.3 ps peak V& hits pE3oc 99.7% 1/48% = 796,83 MHz

Figure 18. Cable A - Eye Measurement @ 1 m Captured From HP83480A
Figure 18a. @ 1.6-Gbps Data Rate

Color grade is enabled... Color grade is enabled..
FINE FINE
—

histogranm current i %

scale 22 hitsddiv offset 0 hits Eye heighticg} 1.10981 U 1icgl= -673.36 ml 31.9650 ns
mean  22.62124 ns median  22.62054 ns ptla  74.4% 2{cgl= 643.07 mU 33.3040 ns
std dev 9.3136 ps hits 1.00&6 khits piio  97.7E & = 1.31643 U 1.3390 n=
p-p 65.4 ps peak 86 hits pt3a 99.5H 144% = 7496.83 MHz

Figure 18b. @ 2.0-Gbps Data Rate

High-Speed Gigabit Data Transmission Across Various Cable Media at Various Lengths and Data Rate 17
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Color grade is enabled...
FINE

Color grade is enabled...
FINE

histogram
scale 15 hits/div offset 0 hits
mean  22,62388 ns median  22.62900 ns pxla B9, 9%
std dev 10,4630 ps hits 1.004 khits p*2s 95.2%
p-p 56.7 ps peak 59 hits p3c  99.9%

T

current Y 3

Eye heighticg) 1.08673 U licgl= -613.36 my 31.9630 ns
2{cgl= 569.79 mU 33.30490 ns

& = 1.18316 U 1.3390 ns

144% = 746.83 MHz

Figure 18c. @ 2.5-Gbps Data Rate

Color grade is enabled...

FINE

Color grade i5 enabled...

FINE

histogram

scale 17 hits/div offset 0O hits
mean 22,79513 ns median 22.79400 ns prla  7O0.9%
std dev 12,4683 ps hits 1.006 khits pE2s  95.5%
p-p &6.0 ps peak 69 hits pE3c  99.8%

Figure 19. Cable A - Eye Measurement @ 2 m Captured From HP83480A

current ks 3

Eye height{cgd 1.11320 U 1{cg)= -643.59 U 31.9650 ns
2{cg)= 651.77 mU  33.3040 ns

b= 1.29538 U 1.3390 ns

1/8% = 746.83 MHz

Figure 19a. @ 1.6-Gbps Data Rate

Color grade is enabled...

FINE

Color grade is enabled...

FINE

histogram

scale 21 hits/div offset 0O hits
mean 22.64763 ns median  22.64711 ns ptla 72.7%
std dev 10,5314 ps hits 1.016 khits pE2o  96.3%
p-p 69.3 ps peak 82 hits pt3s 99.9%

current kS

Eye height{cg)  950.88 my 1({cg)= -528.63 mU  31.9650 ns
2{cg)= G08.42 mU  33.3040 ns

4= 1.03705 U 1.3390 ns

1/8% = 746.83 MHz

Figure 19b. @ 2.0-Gbps Data Rate

18 High-Speed Gigabit Data Transmission Across Various Cable Media at Various Lengths and Data Rate
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Color grade is enabled... Color grade is enabled..

e -
&5 a7 i3
e =
histogramn current i ®
scale 17 hits/div of fset 0 hits Eye heighticg) 584, 40 mu licg)= -504. 36 my 31.96530 ns
mean  22.73226 ns median  22.73333 ns pla 71,28 2{cgl= 508.42 mU 33.30490 ns
std dev  9.0439 ps hits 1.014 khits p*20 95.8% & = 1.01273 U 1.3390 ns
p-p 56.0 ps peak 69 hits p3c  100% 1/8% = 7496.83 MHz
Figure 19c. @ 2.5-Gbps Data Rate
Color grade is enabled... Color grade is enabled...
FINE FINE

histogram current i A

scale 19 hitsddiv offset 0O hits Euye heighticg) 1.11320 U 1icgl= -643.59 ml 31.9650 ns
mean 24.85720 ns median 24.83700 ns pla  74.3% 2{cgl= 631.77 my 33.3040 ns

std dev 12.3991 ps hits 1.0058 khits pilo  96.0% & = 1.29536 U 1.3390 ns
p-p 84.0 ps peak 77 hits pi3oc 99,95 1/8% = 7496.83 MHz

Figure 20. Cable A - Eye Measurement @ 3 m Captured From HP83480A
Figure 20a. @ 1.6-Gbps Data Rate

Color grade is enabled... Color grade is enabled..
FINE FINE

histogranm current i %

scale 19 hits/div offset 0 hits Eye heighticg} 862,11 ml 1icgl= -536.688 mU 31.9650 ns
mean  29.68864 ns median  24.68833 ns ptla  69.5H 2{cgl= 503.38 mU 33.7710 ns
std dev 10,0330 ps hits 1.000 khits pido 9745 & = 1.049028 U 1.8060 n=

P-p 65.8 ps peak 74 hits pt3a 99.3% 144% = 553.71 MHz

Figure 20b. @ 2.0-Gbps Data Rate

High-Speed Gigabit Data Transmission Across Various Cable Media at Various Lengths and Data Rate 19
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20

Color grade is enabled...

Color grade is enabled...

histogram
scale 16 hits/div of fset
mean  24,50222 ns median
std dev 9.5758 ps hits
p-p 60.0 ps peak

Color grade is enabled...

current Y

0 hits Eye height{cg) 793.51 mu 1i{cgl= -988.81 mV
24.50233 ns pEla  71.2%

1.003 khits pE2o 97,17

64 hits pE3c 99.9% =

Figure 20c. @ 2.5-Gbps Data Rate

Color grade i5 enabled...

FINE

31.9650 ns
33.7710 ns
1.8060 ns
553.71 MHz

histogram

scale 18 hitsddiv of fset
mean  32.782495 n= median
std dew 14.8620 ps hits
20,0 ps peak

IE_iDgure 21.

Color grade is enabled...

current

0 hits Eye height{cgd  752.53 mll 1{cgl= -516.31 mll
32.78200 ns  prla  70.5% 2icg)=  462.95 mll
1.002 khits  pt2e 96.6% b= 979.29 U
70 hits pt3g 99,9 1/8% =

Figure 21a. @ 1.6-Gbps Data Rate

Color grade is enabled...

FINE

31.9650 ns
33.7710 ns
1.8060 ns
553.71 NHz

Cable A - Eye Measurement @ 5 m Captured From HP83480A

histogram
scale 15 hits/div of fset
mean  32.87790 ns median
std dew 11,8713 ps hits
p-p V9.3 ps peak

current i

0 hits Eye height{cg)  667.06 my 1{cg)= -435.30 mll
32.87611 ns  prla 69.5% 2icg)=  A04.47 mU
995 hits pt2g  96.8% b= B42.77 mU
61 hits pt3s 09,92 1/8% =

Figure 21b. @ 2.0-Gbps Data Rate

®
31.9650 ns
33.7710 ns
1.8060 n=s
553.71 MHz

High-Speed Gigabit Data Transmission Across Various Cable Media at Various Lengths and Data Rate
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Color grade is enabled... Color grade is enabled..
FINE FINE

histogramn current i ®
scale 9 hits/div of fset 0 hits Eye heighticg) 557.87 my licgl= -367.05 my 31.96530 ns
mean  32.87028 ns median  32.86966 ns pla  67.0H 33.7710 ns
std dev 16.7783 ps hits 1.015 khits pEia 95,18 1.8060 ns
p-p 80.0 ps peak 37 hits p3c  100% = 553.71 MHz
Figure 21c. @ 2.5-Gbps Data Rate
Color grade 15 enabled... Color grade is enabled..
FINE FINE

histogranm current i x
scale 9 hits/div offset 0 hits Eye height{cg)  335.46 mu 1{cg)= -306.79 mu 31.9650 ns
mean  32.60589 ns median  32.60483 ns pila  6E.9% 2{ogl= 275.92 mU 33.7710 ns

std dew 27.7360 ps hits 1.015 khits piio  96.49% A& = 582.78 ml 1.8060 ns

37 hits pE3o 100X 1/8% = 533.71 HHz

FPi_éulFBégiSZ. Cable A Eye Measurement @ 10 m Captured From HP83480A
Figure 22a. @ 1.6-Gbps Data Rate

Color grade is enabled... Color grade is enabled..
FINE FINE
: - 1 1

histogranm

current ¥ b
scale 8 hits/div offset 0 hits Eye heighticg} 161.12 mu 1{cgl= -185.13 mU 31.9650 ns
mean  32.32983 ns median  32.33166 ns ptla  69.8% 2{cgl=  202.46 ml 33.7710 ns
std dev 29.6811 ps hits 1.058 khits piio  95.3% & = 3E7.60 ml) 1.8060 n=

p-p 157.1 ps peak 30 hits pt3a  100% 144% = 553.71 MHz

Figure 22b. @ 2.0-Gbps Data Rate
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Color grade is enabled...

FIKE

histogram
scale 5 hits/div of fset
mean 32, 18915 ns median
std dew 41.3139 ps hits
p-p 158.7 ps peak

Color grade is enabled...

0 hits

32.19466 ns pEle  B2.1%
993 hits pE2o 99,97
21 hits pE3c  100%

Color grade is enabled...

FIKE

Figure 22c. @ 2.5-Gbps Data Rate

histogram
scale & hitsddiv of fset
mean  32.03636 ns median
std dew 52.4900 ps hits
p-p  264.0 ps peak

Figure 23.

Color grade is enabled...

0 hits
32.06000 ns
1.076 khits
29 hits

65. 7%
958. 6%
100

pla
ptla
pE3a

FINE

current Y #
Eye height{cg) Eye? 1icgl= -158.57 mV 31.9650 ns
2{cgl= 156.87 ml 33.7710 ns
& = 315.449 ml 1.8060 ns
144% = 553.71 MHz
Color grade is enabled...
FINE

current

Eye height{cgl 72.41 mU

Figure 23a. @ 1.6-Gbps Data Rate

FINE

Color grade is enabled...

ks 3

= -157.21 mU 31.9650 ns
= 1494.33 mV 33.7710 ns
= 301.54 mU 1.8060 ns

148y = 3533.71 MHz

Cable A - Eye Measurement @ 15 m Captured From HP83480A

FINE

el

histogram
scale 4 hitsddiv of fset
mean  31.74741 ns median
std dew 64,7109 ps hits
p-p 2B6.2 ps peak

22

0 hits
31.74533 ns
993 hits

16 hits

63, 9%
97. 4%
100

ptla
HEZa
pt3a

current
Eye?

Eye heighticg) 1{cg)

2ica)
o

Figure 23b. @ 2.0-Gbps Data Rate

i kS
= -88.73 mU 31.9650 ns
= B6.02 ml 33.7710 ns
= 174.75 mJ 1.8060 n=s
140 = 553.71 MHz

High-Speed Gigabit Data Transmission Across Various Cable Media at Various Lengths and Data Rate
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Color grade is enabled...

Color grade is enabled...

o e e e e

current Y kS

Eye height{cg) Eye? 1i{cg)= -70.09 my 31.5160 ns
2{cgl= -15.68 ml 33.7710 ns

4 = 54.41 ml 2.2550 ns

144% =  443.46 MHz

Figure 23c. @ 2.5-Gbps Data Rate

Color grade is enabled...
FINE

histogram
scale
mean

std dev

18 hits/div
24.34798 ns
12.7615 ps
82.0 ps

IE_iDgure 24,

Color grade is enabled...

Cable B - Eye Measurement @ 1 m Captured From HP83480A

current
of fset 0 hits Eye heighticg) 1.269058 U 1{cgl= -697.05 mU 29.3340 ns
median  24.34700 ns pilo 67.9% 2{cgl=  7T02.27 mU 33.7710 n=s
hits 1.0058 khits pila  96.5E 4 = 1.39932 U 4.4370 ns
peak 73 hits pi3oc 99,85 1485 225,378 IMHz

Figure 24a. @ 1.6-Gbps Data Rate

Color grade is ensbled...
FINE

histogranm
scale
mean
std dev
P-R

18 hits/div
25.434973 ns
9.6876 ps
£3.8 ps

High-Speed Gigabit Data Transmission Across Various Cable Media at Various Lengths and Data Rate

current

of fset 0 hits Eye heighticg} 1.11966 U 1{cgl= -636.17 mU 29.3340 ns

median  25.43555 ns pila  A9.TE 615.54 ml 33.7710 n=s
hits 1.009 khits piio  95.46% 1.25172 U 4.4370 ns
peak 70 hits pi3a  99.9% 1/4% = 225.378 MHz

Figure 24b. @ 2.0-Gbps Data Rate
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Color grade is enabled... Color grade is enabled..

histogram current Y &
scale 19 hits/div offset 0O hits Eye height{cg) 1.03089 U l1icgl= -594.12 my 29,3340 ns
mean 25, 23677 ns median 25, 23666 ns pxla  B9.6% 2{cgl= 552.91 mU 33.7710 ns
std dev 10,9750 ps hits 1.001 khits p*2e 97.2% & = 1.14709 U 4.4370 ns
p-p BZ.7 ps peak 55 hits p3c 1008 144% = 225,378 MHz
Figure 24c. @ 2.5-Gbps Data Rate
Color grade is enabled... Color grade is enabled..

FINE FINE

histogram current Y %
scale 16 hitsddiv offset 0O hits Eye height{cg) 1.05839 U 1icgl= -641.493 my 29.3340 ns
mean 25.05809 ns median  25.05800 ns ptla 70.2% 2icgl= 625.62 ml 33.7710 ns
std dev 13.5012 ps hits 995 hits pi2o 96, 3% & = 1.26705 U 4.49370 ns

hits pE3c 99.8% 1/8% = 225,378 MHz

IE_ipgfffDepSZS. Cable B - Eye Measurement @ 2 m Captured From HP83480A
Figure 25a. @ 1.6-Gbps Data Rate

Color grade is enabled... Color grade is enabled..
FINE FINE

current i kS

histogram

scale 18 hitsddiv offset 0O hits Eye height{cgl 2941.21 ml 1icg)= -595.88 my 29,3340 ns
mean  249.90273 ns median  24.90400 ns ptla 69.2% 2{cgl= 509.99 mU 33.7710 ns

std dev 10,2599 ps hits 1.001 khits pE2o  96.6% & = 1.10586 U 4.4370 ns
p-p 65.3 ps peak 73 hits pt3s 99.9% 144% = 225.378 MHz

Figure 25b. @ 2.0-Gbps Data Rate

High-Speed Gigabit Data Transmission Across Various Cable Media at Various Lengths and Data Rate
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Color grade is enabled...

Color grade is enabled...

FINE

histogran current Y %
scale 11 hitsAdiv offset 0 hits Eye height{cg) 950.05 ml 1{cg)= -565.22 my 29.3340 ns
mean  24.89745 ns median 24.89666 ns ptla  69.5H 2icgl= 544.15 ml 33.7710 ns=s
std dev 13.3989 ps hits 1.0058 khits pEio 96,495 & = 1.10937 U 4.4370 ns
p-p 81.3 ps peak 4% hits pt3a  99.3% 1/8% = 225.378 MHz

Figure 25c. @ 2.5-Gbps Data Rate

Color grade is enabled...
FINE

Color grade is enabled...

current i 3

histogram
scale 17 hits/div affset 0 hits Eye height{cg) 1.04238 U 1icgl= -A12.52 mU 29.3340 ns
mean  25.11390 ns median  25.11400 ns ple 69,38 2{cgl= 574.37 mU 33.7710 ns
std dev 13.6201 ps hits 1.018 khits piZa 96 4% & = 1.18689 U 4.4370 ns

pi3g  99.8%

1/06% = 225,378 MHz

IE_iDglaffDepSZG. Cable Bm-mlfye Measurement @ 3 m Captured From HP83480A
Figure 26a. @ 1.6-Gbps Data Rate

Color grade is enabled...

FINE

Color grade is ensbled...

FINE

histogramn current i #
scale 16 hits/div of fset 0 hits Eye height{cgl  937.26 ml ticgl= -560.40 nl 29.3340 n=
mean  24.8§5490 ns median  24.8%422 ns  ptle 67.3% 2({cg)= 539.33 mV 33.7710 ns

std dev 9.9524 ps hits 1.006 khits p2o 96.9% & = 1.,09973 U 4.4370 ns

p-p E3.8 p= peak 63 hits pi3o  99.8% 1/d% = 235.378 MHz

Figure 26b. @ 2.0-Gbps Data Rate
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Color grade is enabled... Color grade is enabled..
FINE FINE
- mgy x T
gt T P L A
i ) =
E ; =
t v
- Ll
g 3
o s il
E i A
e _' o z : i ey
b - 4l S v o
histogram current
scale 16 hits/div offset 0O hits Eye height{cg) g37.26 my l1icgl= -505.97 my 29,3340 ns
mean  29,951492 ns median  24.95100 ns pxla  71.49% 2{cgl=  454.96 ml 33.7710 ns
std dev 10,1443 ps hits 1.032 khits p#2e 95.3% & = 960,493 ml 4.4370 ns
p-p V3.3 ps peak 64 hits p3c  99.6% 144% = 225,378 MHz

Figure 26¢c. @ 2.5-Gbps Data Rate

Color grade is enabled... Color grade is enabled...

FINE

histogram current

scale 14 hitsddiv offset 0O hits Eye heighticg) 308,496 ml licgl= -520.20 mU

mean 24,90093 ns median 24.90200 ns prla  73.6% 2{cgl= 485.39 mU

std dev 15.6320 ps hits 1.004 khits pE2o 96.2% & = 1.00859 U
p-p  96.0 ps peak 57 hits pE3c 99.9% 1485 =

Figure 27. Cable B - Eye Measurement @ 5 m Captured From HP83480A

Figure 27a. @ 1.6-Gbps Data Rate

Color grade is enabled... Color grade is enabled..

FINE

29.3340 ns
33.7710 ns
4.4370 n=s

225,378 MHz

FINE
— B - o e o
i 5 i =
= > E
., - iy &
: =, - -
=T (i T TR
histogram current Y X
scale 16 hitsddiv offset 0O hits Eye height{cgl 703.56 mu 1icg)= —-4962.89 ml 29,3340 ns
mean  249.99729 ns median  24.99733 ns ptla  71.8% 2{cgl= 435.64 mU 33.7710 ns
std dev 11.7279 ps hits 1.007 khits pE2o  96.9% & = 901.33 ml 4.4370 ns
p-p V4.7 ps peak 62 hits pt3s 99,7 144% = 225.378 MHz

Figure 27b. @ 2.0-Gbps Data Rate
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Color grade is enabled... Color grade is enabled..

FINE

histogran current i b3

scale 11 hitsAdiw affset 0 hits Eye heighticg) 673,11 mU 1i{cgl= -421.24 my 29.3340 n=
mean  24.86819 ns median 24.86866 ns ptla  68.2E 2icgl= 393.76 ml 33.7710 ns=s
std dev 15.3989 ps hits 1.014 khits piio  96.7E & = 815.01 my 4.4370 ns
p-p 80.0 ps peak 449 hits pt3a  100% 1/8% = 225.378 MHz
Figure 27c. @ 2.5-Gbps Data Rate
Color grade is enabled... Color grade is enabled..

FINE

histogram current i ®

scale 8 hitsddiw affset 0 hits Eye height{cg) 344.07 mu 1{cg)= -277.29 mU 29.3340 ns
mean  249.73708 ns median  24.73700 ns ple  68.5% 2{cgl= 268.83 mU 33.7710 ns
std dev 26.6203 ps hits 1.022 khits piZa  97.5% A = 546,12 ml 4.4370 ns

31 hits pE3oc  100% 140 = 225,378 MHz

FPi_éulFééoiSS. Cable B - Eye Measurement @ 10 m Captured From HP83480A
Figure 28a. @ 1.6-Gbps Data Rate

Color grade is enabled... Color grade is enabled..
FINE FINE

histogranm current i %
scale 7 hits/div offset 0 hits Eye heighticg} 259,66 ml 1{cgl= -253.59 mU 29.3340 ns
mean  29.78892 ns median  24.78633 ns ptla  B5.49% 2{cgl=  221.449 mU 33.7710 ns
std dev 33.8611 ps hits 1.030 khits piio  97.9% & = 475.03 ml) 4.4370 ns
p-p  169.6 ps peak 26 hits pt3c 100 1/4% = 225.378 MHz

Figure 28b. @ 2.0-Gbps Data Rate

High-Speed Gigabit Data Transmission Across Various Cable Media at Various Lengths and Data Rate 27



ﬂ’ TEXAS

SLLA091 INSTRUMENTS

28

Color grade is enabled... Color grade is enabled..

histogram current Y &
scale 7 hits/diwv offset 0O hits Eye height{cg) 93.75 my l1icgl= -172.96 mV 29,3340 ns
mean 29, 77116 ns median  24.76733 ns pxla  B62.8% 33.7710 ns
std dew 37,2334 ps hits 1.033 khits pE2o 95.8% 4.4370 ns
p-p 158.7 ps peak 27 hits p3c 1008 144% = 225,378 MHz
Figure 28c. @ 2.5-Gbps Data Rate
Color grade is enabled... Color grade is enabled...
FINE FINE

histogram current Y %
scale 5 hitsddiv offset O hits Eye heighticg) -5.92 ml 1i{cgl= -190.88 mU 29.3340 ns
mean 29,55311 ns median  24.55300 ns ptla 65.7% 2icgl= 125.83 ml 33.7710 ns
std dev 3549.3%67 p3 hits 1.028 khits pEZo 98, 1% A = 266.76 mU 4.4370 ns

20 hits pE3c  100% 1/6% = 225,378 MHz

Fpi_gp]uzﬁzéufsg. Cable B - Eye Measurement @ 15 m Captured From HP83480A
Figure 29a @ 1.6-Gbps Data Rate

Color grade is ensbled...

current Y kS
Eye height{cg) Eye? 1icgl= -58.25 ml 29.3340 ns
2{cgl=  45.49 ml 33.7710 ns
& = 103.75 ml) 4.4370 ns

1/4% = 225.378 MHz

Figure 29b. @ 2.0-Gbps Data Rate
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Color grade is enabled...

current Y X

Eye heighticgl Eye? licgl= -70.09 my 31.5160 ns
2{cgl= -15.68 ml 33.7710 ns
&= 54.41 ml 2.2550 ns

1/8% = 443.46 NHz

Figure 29c. @ 2.5-Gbps Data Rate

Color grade is enabled... Color grade is enabled...
FINE FINE

histogram current A
scale 17 hitsddiv offset 0O hits Euye heighticg) 1.10185 U 1icgl= -670.98 mU 31.5160 ns
mean 31.49527 ns median 31.499600 ns pla  FO.0% 2{cgl= 636.66 mU 33.7710 ns
std dev 13.0709 ps hits 999 hits pilo  96.6% & = 1.32765 U 2.2550 ns
p-p 80.0 ps peak 67 hits pi3oc 99,95 1/8% = 493.46 MHz

Figure 30. Cable C - Eye Measurement @ 1 m Captured From HP83480A
Figure 30a. @ 1.6-Gbps Data Rate

Color grade is enabled... Color grade is enabled..
FINE

histogranm current
scale 16 hits/div offset 0 hits Eye heighticg} 905, 83 m 1icgl= -623.35 mU 30.5060 ns
mean  31.24729 ns median  31.24855 ns ptla  68.5E 2{cgl= 612.69 mU 33.7710 ns
std dev 11.6013 ps hits 1.001 khits piio  97.1E & = 1.23605 U 3.2650 ns
p-p 7l1.6 ps peak 6% hits pt3a  100% 144% = 306.279 MHz

Figure 30b. @ 2.0-Gbps Data Rate
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Color grade is5 enabled... Color grade is enabled..

current Y kS

histogram

scale 13 hitsAdiv offset 0O hits Eye heighticg) 92560 ml licgl= -558.77 mV 30.5060 ns

mean  31.12651 ns median 31.12600 ns ptla 67.4% 2icgl= 540.79 ml 33.7710 ns
std dev 11.9376 ps hits 1.012 khits pE2o  97.2% 4 = 1.09956 U 3.2650 ns
p-p V0.7 ps peak 52 hits p3c  100% 144% = 306,279 MHz
Figure 30c. @ 2.5-Gbps Data Rate
Color grade is enabled... Color grade is enabled..

FINE

histogram current Y &

scale 17 hitsfdiv offset 0O hits Eye height({cg) 1.07552 U 1i{cgl= -657.32 mU 30.5060 ns
mean  31.26987 ns median  31.27000 ns pxla  73.9% 2{cgl= 635.83 mV 33.7710 ns
std dev 12,3602 ps hits 993 hits pE2o  96.4% & = 1.29316 U 3.2650 ns

68 hits pi3o 99.7% 170 306,279 MHz

IE_iDgLTfDepél. Cable C - Eye Measurement @ 2 m Captured From HP83480A
Figure 31la. @ 1.6-Gbps Data Rate

Color grade is enabled... Color grade is enabled..
FINE

current

histogram
scale 16 hitsddiv offset 0O hits Eye height{cgl 797.07 mu 1icgi= -562.72 ml 30,5080 ns
mean  31.01203 ns median  31.01333 ns ptla £9.9% 2{cgl= 592.47 mU 33.7710 ns
std dev 10,2813 ps hits 9949 hits pE2o 97.0% 4 = 1.13519 U 3.2650 ns
p-p 65.3 ps peak 65 hits pt3s 99,7 144% = 306.279 MHz

Figure 31b. @ 2.0-Gbps Data Rate
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Color grade is enabled... Color grade is enabled..
FINE FINE

histogramn current i ®
scale 17 hits/div of fset 0 hits Eye heighticg) 535,29 my licgl= -4449.89 my 30.5060 ns
mean  31.10129 ns median  31.10233 ns pla  70.9% 2{cgl= 485.16 mU 33.7710 ns
std dev 10,2393 ps hits 996 hits piZa  96.5% & = 930,06 ml 3.2650 ns
pP-p B65.3 ps peak 66 hits pE3c 99.7E 1/4% = 306.279 MHz
Figure 31c. @ 2.5-Gbps Data Rate
Color grade is enabled... Color grade is enabled...

FINE FINE

histogranm current
scale 14 hitsddiv offset 0 hits Eye height{cg)  933.65 ml 1{cg)= -606.52 mnl 30.5060 ns
mean  30.85027 ns median  30.85000 ns pla  70.8% 2{cgl= £20.50 ml 33.7710 ns
std dev 15.0255% ps hits 1.020 khits piio  96.8% A = 1.22702 U 3.2650 ns

o6 hits pE3oc 99.7E 1/8% = 306,279 NMHz

IE_iDglgffDepsSZ. Cable C - Eye Measurement @ 3 m Captured From HP83480A
Figure 32a. @ 1.6-Gbps Data Rate

Color grade is enabled... Color grade is enabled..
FINE

histogranm current i %
scale 18 hits/div offset 0 hits Eye heighticg} TH2.78 mU 1icgl= -454.36 ml 30.5060 ns
mean  30.59800 ns median  30.59677 ns ptle 72.0% 2{cgl=  468.35 mU 33.7710 ns
std dev 10,0809 ps hits 1.002 khits piio  96.35E & o= 92272 ml) 3.2650 ns
P-p 65.3 ps peak 71 hits pt3a 99.3% 144% = 306.279 MHz

Figure 32b. @ 2.0-Gbps Data Rate
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Color grade is enabled... Color grade is enabled..
FINE FINE

histogram current Y &
scale 13 hits/div offset 0O hits Eye height{cg) 793,39 mu l1icgl= -963.56 my 30,5060 ns
mean  30,498778 ns median 300498766 ns pxla  B5.0% 2{cgl= 461.25 ml 33.7710 ns
std dev 11.8736 ps hits 1.011 khits  p*20 95.7% & = 924,81 ml 3.2650 ns
p-p V3.3 ps peak 51 hits p3c  99.9% 144% = 306,279 MHz
Figure 32c. @ 2.5-Gbps Data Rate
Color grade is enabled... Color grade is enabled...
FINE FINE

divy

histogram current Y &
scale 14 hitsddiv offset 0O hits Eye height{cgl 782.52 mU 1icgl= -551.12 ml 29,9520 ns
mean 30.205499 ns median 30.208600 ns prla  7O0.9% 2{cgl= 532.49 mU 33.7710 ns
std dev 15.0180 ps hits 999 hits pElo  96.6% & = 1.08361 U 3.8190 ns
p-p 96.0 ps peak 54 hits pE3c 99.7% 148% = 261,899 MHz

Figure 33. Cable C - Eye Measurement @ 5 m Captured From HP83480A
Figure 33a. @ 1.6-Gbps Data Rate

Color grade is enabled... Color grade is enabled..
FINE FINE

T T ——— T F——— T

Y AR i
i . e 3
i 0 e il
histogram current Y %
scale 16 hitsddiv offset 0O hits Eye heighticgl 608,20 ml 1icgl= -399.08 mU 29.9520 ns
mean  29.94595 ns median  29.94566 ns ptla 71.5% 2{cgl= 413.09 mU 33.7710 ns
std dev 11.3777 ps hits 1.003 khits pE2o  96.3% b= S12.17 mU 3.6190 ns
p-p 68.4 ps peak &4 hits pt3c  100% 144% = 261.849 MHz

Figure 33b. @ 2.0-Gbps Data Rate
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Color grade is enabled...

FINE

histogramn
scale 11 hits/div offset 0 hits
mean  29.81706 ns median  29.81833 ns pla  6E.5H
std dev  15.0216 ps hits 1.027 khits p#la 96,7
p-p 81.3 ps peak 44 hits p3c  100%

Color grade is enabled...

FINE

current i "
Eye heighticg) 595, 95 muy licgl= -431.30 my 29.6800 ns
33.7710 ns
4.0910 ns
= 244.439 MHz

Figure 33c. @ 2.5-Gbps Data Rate

Color grade is enabled...

FINE

histogram
scale 10 hits/div of fset 0 hits
mean 29.62525 ns median 29.62700 ns pla  66.7%
std dev 24.2534 ps hits 1.023 khits pilo  96.8%F
p-p 136.0 p3s peak 39 hits pi3oc  100%

Figure 34. Cable

Color grade is enabled...

current s S
Eye heightico)  33%.09 U ticgl= -297.89 mU 29,6800 ns
2{cgl= 317.58 my 33.7710 ns
A = B515.47 ml 4.0910 ns

L/8% = 294.439 IHz

- Eye Measurement @ 10 m Captured From HP83480A

Figure 34a. @ 1.6-Gbps Data Rate

Color grade is enabled...

FINE

histogranm
scale 6 hits/div of fset 0 hits
mean  29.57171 ns median  29.57022 ns ptla  63.8%
std dev 32,6836 ps hits 989 hits pido 99,05
p-p 149.3 ps peak 24 hits pt3a  100%

Color grade is enabled...

FINE

current i S
Eye heighticg) 320067 mY 1icgl= -271.32 ml 29.3340 ns
2{cgl=  247.93 mU 33.7710 ns
& = 519,26 ml) 4.4370 ns

1/4% = 225,378 MHz

Figure 34b. @ 2.0-Gbps Data Rate
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Color grade is5 enabled...

histogran
spale 7 hitsddiv
mean  29.74911 ns
std dew 35,3443 ps
p-p 177.3 ps

Color grade i5 enabled...

of fset
median
hits
peak

0 hits
2974600 ns
1.004 khits
26 hits

ptla  63.92
pt2o 97.1%
pt3o 100%

Color grade is enabled...

current Y A
Eye height{cg)  155.23 my 1({cg)= -195.93 mU  29.3340 ns
188.34 mll  33.7710 ns
4= 384.28 mUu  4.4370 ns
1/4% = 225,378 MHz

Figure 34c. @ 2.5-Gbps Data Rate

FINE

histogram
scale 6 hitsddiv
mean  29,95201 ns
std dew 48.44999 ps

Figure 35. CableC

Color grade is enabled...

of fset
median
hits

0 hits
29.95700 ns
1.003 khits
23 hits

- Eye Measurement @ 15 m Captured From HP83480A

ptl  64.0%
Pt 9832
pE3o 100%

Color grade i5 enabled...

FINE

current ks b

Eye height{cg) -9.05 mU 1icgl= -174.24 mU 29.3340 ns

2{cgl= 128.68 ml 33.7710 ns
& = 302.92 ml 4.4370 ns

14 225,378 MHz

Figure 35a. @ 1.6-Gbps Data Rate

FINE

histogram

scale & hits/div

mean 29, 75807 ns

std dew 54,3903 ps
p-p  255.1 ps

of fset
median
hits
peak

0 hits
2975922 ns
977 hits

23 hits

ptla  67.2%
pt2o 96,72
pt3o 1002

Color grade is enabled...

current i kS

Eye height{cgl} Eye? 1icgl= -65.29 ml 29,3340 ns
2{cgl=  75.72 mU 33.7710 ns
& = 160.96 ml 4.4370 ns

1/4% = 225,378 MHz

Figure 35b. @ 2.0-Gbps Data Rate
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Color grade is enabled...

current i "
Eye height{cg) Eye? 1icgl= -36.11 my 29,3340 ns
2{cgl=  24.68 ml 33.7710 ns
4 = 60.79 ml 4.4370 ns

1/b¥% = 225.378 HHz

Figure 35c. @ 2.5-Gbps Data Rate

Color grade is enabled... Color grade is enabled...
FINE

histogranm current
scale 19 hitsddiv of fset Eye heighticg} 1.32195 U 1{eg)= -715.29 my 29.3340 ns
mean  24.43138 ns median  24.43200 ns ptla 72.5% 2{cgi= 701.63 ml 33.7710 ns
std dey 11.3569 ps hits 999 hits ptlo 96.5% & o= 141687 U 4.4370 ns

pide  99.7% L/8% = 225.378 MHz

IE_iDgﬂquepsSG. Cable [ST-hilfye Measurement @ 1 m Captured From HP83480A
Figure 36a. @ 1.6-Gbps Data Rate

Color grade is enabled... Color grade is enabled..
FINE

histogranm current %
scale 20 hits/div offset 0 hits Eye heighticg} 1.33329 U 1icgl= -666.496 ml 29.3340 ns
mean  29.27182 ns median  24.27255 ns ptla  67.2E 2{cgl= 671.33 mU 33.7710 ns
std dev 3.3030 ps hits 1.007 khits piio  96.8% & = 1.33779 U 4.4370 ns
p-p 59.1 ps peak 80 hits pt3a 99.5H 144% = 225.378 MHz

Figure 36b. @ 2.0-Gbps Data Rate
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Color grade is enabled... Color grade is enabled..
FINE FINE

histogram current
scale 23 hits/div offset 0O hits Eye heighticg) 1.23719 U licgl= -AB2.08 my 29.3340 ns
mean  29,07552 ns median  249.07600 ns pxla  73.5% 2{cgl= 691.049 mU 33.7710 ns
std dev 6.3959 ps hits 1.005 khits p*2e  96.9% &= 1.35312 U 4.4370 ns
p-p 41.3 ps peak 90 hits p3c  99.9% 144% = 225,378 MHz
Figure 36¢. @ 2.5-Gbps Data Rate
Color grade is enabled... Color grade is enabled...

FINE

histogram current Y &

scale 21 hitsfdiv offset 0O hits Eye height({cg) Q39.85 mu 1i{ecg)= -586.33 mU 29.3340 ns
mean  29,32991 ns median  24.32400 ns pxla  75.3% 2{cgl= 568.27 ml 33.7710 ns

std dev 11.1690 ps hits 997 hits pElo 96.1% & = 1.15459 U 4.4370 ns
52 hits pi3o  99.6% 1/8% 225,375 MHz

IE_ipgfffoepf%?. Cable D - Eye Measurement @ 5 m Captured From HP83480A
Figure 37a. @ 1.6-Gbps Data Rate

Color grade is enabled... Color grade is enabled..
FINE

FINE

histogram current b kS
scale 19 hitsAdiv offset 0O hits Eye heighticg) S65.06 mll 1icgl= -515.25 mU 29,3340 ns
mean 249.17036 ns median 24.16986 ns pElo  F2.TE 2{cgl= S06.88 my 33.7710 ns
std dev 9.1752 ps hits 1.00% khits pE2o  96.5% b= 1.02212 U 4.49370 ns

p-p 62.2 ps peak 74 hits ptido 99.6% 1/4% = 225.378 MHz

Figure 37b. @ 2.0-Gbps Data Rate
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Color grade is enabled... Color grade is enabled..
FINE

histogramn current
scale 20 hits/div of fset 0 hits Eye heighticg) 512,53 my licgl= -991.19 my 29.3340 ns
mean  249.17274 ns median  24.17233 ns pla  70.5% 33.7710 ns
std dev  8.3279 ps hits 1.022 khits p*20 95.1% 4.4370 ns
p-p  49.3 ps peak 80 hits p3c  100% = 225.378 MHz
Figure 37c. @ 2.5-Gbps Data Rate
Color grade is enabled... Color grade is enabled...
FINE FINE

histogranm current i x
scale 10 hitsddiv of fset 0 hits Eye height{cg) 276.92 ml 1{cgl= -265.536 my 29.3340 ns
mean  29.30184 ns median  24.30000 ns pila 67.5% 2{ogl= 262.55 mlU 33.7710 ns

std dev 22.7607 ps hits 998 hits pi2g  97.3% & o= 525.13 ml 4.4370 ns

39 hits pE3o 100X L/8% = 225.378 MHz

F':i_éulﬁséof& Cable D - Eye Measurement @ 15 m Captured From HP83480A
Figure 38a. @ 1.6-Gbps Data Rate

Color grade is enabled... Color grade is enabled..
FINE

histogranm current i %
scale 9 hits/div offset 0 hits Eye heighticg} 196,89 mu 1icgl= -203.449 mV 29.3340 ns
mean  29.13284 ns median  24.13166 ns ptla  65.0% 2{cgl=  196.82 mU 33.7710 ns
std dev 23.0651 ps hits 1.004 khits piio  9E.3E & = 400,26 mb) 4.4370 ns
p-p 110.4 ps peak 34 hits pt3c  100% 1/4% = 225.378 MHz

Figure 38b. @ 2.0-Gbps Data Rate
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Color grade is5 enabled... Color grade is enabled..

histogram current W %

scale 6 hits/div offset 0 hits Eye height{cg) Eye? -128.76 ml 29.3340 ns
mean  24.01733 ns median  24.01633 ns pila  B2.3% 138.13 mU 33.7710 ns
std dev 27.0899 ps hits 1.033 khits pE2o 99.2% 266,89 mU 4.4370 ns
p-p 117.3 ps peak 23 hits p3c  100% 144% = 225,378 MHz
Figure 38c. @ 2.5-Gbps Data Rate
Color grade is enabled... Color grade is enabled...

FINE FINE

histogram current Y &

scale 6 hitsddiv offset 0O hits Eye height({cg) QE. 496 mU 1fegl= -151.64 mU 29.3340 ns
mean  23,649200 ns median  23.549300 ns pxle  ©52.6% 2{cgl= 141.71 mV 33.7710 ns

std dev 41.8986 ps hits 1.023 khits pElo  99.6% & = 29336 ml 4.4370 ns
29 hits pE3c  100% 1/4% = 225,378 MHz

F'Ji_éulﬁzéufg. Cable D - Eye Measurement @ 20 m Captured From HP83480A
Figure 39a. @ 1.6-Gbps Data Rate

Color grade is enabled...
FINE

current I k3
Eye heighticg} Eye? 1{cgl= -100.27 md 29.3340 ns
2{cg 83.18 mU 33.7710 ns

& = 183,45 ml 4.4370 n=
1/8% = 225.378 MHz

Figure 39b. @ 2.0-Gbps Data Rate
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Color grade is enabled...

FINE

current i "
Eye height{cg) Eye? 1i{cgl= -52.89 my 29,3340 ns
2{cgli= 34.13 ml 33.7710 ns
4 = 86.97 ml 4.4370 ns

1/b¥% = 225.378 HHz

Figure 39c. @ 2.5-Gbps Data Rate
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