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Ethermet Physical Layer (PHY)

Interfaces

Ethernet
Physical Layer

10 Gb/s I

10 Mb/s 100 Mb/s 1 Gb/s |
| | |
10 Base-T 10 Base-FP 100 Base-TX 100 Base-FX
Cat 3 10 Base-FB Cat 5 1300 nm 100 Base-X 100Ci?35e-T
10 Base-FL
FOIRL
|
100 Base-T4 | I
100 Base-T2 1000 Base-LX 1000 Base-SX
Cat 3 1300 nm 850 nm

@Data rates increase as a power of 10
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Ohjectives of IEEE 802.3a¢e

10rGh/st Etnemet Working Group

@ Link distances

Installed 62.5 or 50 micron

O
MMF New 2200 MHz-km 50 micron
O R

100 meters 300 meters

SIVIE

)

10 km 40 km

>
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Ohjectives of IEEE 802.3a¢e

10rGh/st Etnemet Working Group

@ Support fiber media selected from the second
edition of ISO/IEC 11801

5' -- Bandwidth

- 5 At 850 nm At 1300 nm

MMF 62.5 um 160 MHzekm | 500 MHzekm

MMF 62.5 um 200 MHzekm | 500 MHzekm

MMF 50 pm 500 MHzekm | 500 MHzekm

MMF 50 pm 2200 MHzekm | 500 MHzekm <
SMF
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Ohjectives of IEEE 802.

3ae

10rGh/st Etnemet Working Group

@ Define two families of PHY's

+ A LAN PHY operating at a data rate of 10 Gb/s
+ A WAN PHY operating at the OC-192 data rate of 9.95328

Gb/s

(10.00000 Gb/s —
From '

LAN or WAN <
Network
Interface

Controller { 9:95328 Gb/s =

OC-192 rate = OC-1 x 192
or
51.84 Mb/s * 192 = 9.95328 Gb/s

Optics ==

onnoncrrr

Optics [

ononoanrr
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World=-\Wide: Ethernet 2

9.95328 Gb/s

WAN
Backbone
10 Gb/s WAN Router
LAN w/ CSU/DSU
Backbone

Backbone
Switch / Router
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Jihree Noetable Schemes: Under

Consideration

@ 1310 nm WWDM (Wide Wavelength Division Multiplexing)
+ Supports 300 m over installed 62.5 pum and 50 um fiber
+ Supports at least 10 km over SMF
+ Requires the use of an offset patch cord just like 1000Base-LX

@ 850 nm VCSEL (Vertical Cavity Surface Emitting Laser)

+ Supports 300 m over new 2200 MHz-km 50 pm fiber but less than
100 m over installed 62.5 pum fiber

+ No SMF support

@ 1310 nm DFB (distributed feedback) laser

+ Cooled version supports 40 km
+ Uncooled version supports 10 km

+ Candidate for supporting dual data rate communications - 10 Gb/s for
the LAN environment and OC-192 data rates for the WAN
environment
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VWAN DM TFransmission

Use 4 wavelengths @Wide

around 1310 nm Wavelength
1280 Division
1300 Multiplexing
1320 + 300 meters
1340 over MMF
Ll + 10 km over

Each Wavelength SME

carries 1/4 of the data

rate @Widely
4 x 3.125 Gbd = 12.5 Gbd appllcable

- Agilent Technologies



350nm VESEL Transmission

@ 300 meters

over new 2200

Uses serial
= © MHz-km
transmission MME

850 nm @ Less than 100
meters over
Installed MMF

Requires 2200 MHz- @ No SMF
km 50 micron fiber support

@New
Installations
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1310 DEB I_aser lfransmission

| ©@1310 nm DFB
Uses serial ngStFIbUtEd
transmission eedback) laser

+ Cooled version
1310 nm

supports 40 km

+ Uncooled version
supports 10 km

Distributed ..
@ Optimized for

Feedback Laser .

LAN or WAN SMF long distance

transmission
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Possible 101 Gh/s: Ethernet PHY:S

1o be Standardized

Installed 62.5 or 50 micron V1310 WWDM |
O
MMF New 2200 MHz-km 50 micron 1310 WWDM
@) R I

| | + 850 VCSEL
| | >
100 meters 300 meters
\ 1310 WWDM
o , < 1310 DFB cooled or uncooled
@MF Q > +/1310 DFB cooled
| | g

10 km 40 km
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Eield testing

@What guidance do generic cabling
standards provide?

: * Agilent Technologies



Eiber Less LLimits

\ “ Optical fiber Wavelength Maximum attenuation
k cable type (nm) (dB/km)
50/125 pum 850 3.5
1300 1.5
62.5/125 um 850 3.5
1300 1.5
Singlemode 1310 1.0
Inside plant cable 1550 1.0
Singlemode 1310 0.5
outside plant cable 1550 0.5
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Connection LLess Limits

Attenuation

(dB)
Splice 0.3
Connection, TIA 0.75
Connection, ISO 0.5

Loss per Splice

QUI db

Cable Losses
L ass BS0nm 3.25 dB¥Em

Loss 1300nm  3.25 dBKm

-‘ Previous

Cancel |
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TIA 568-A Link Budget

Attenuation
(dB) Link with 2 connectors, no splices

8

g 1.5 dB/km
3.5dB/km
6 850 nm MMF 1300 nm MMF
1.0 dB/km
] Inside plant SMF
4 1310, 1550 nm
3 .
2 0.5 dB/km
Outside plant SMF
1 1310, 1550 nm
0
Distance
(km)
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Generic Canling: LLimits for Fiber

@How are generic fiber limits used to
verlfky) whether high speed Ethernet will
work’
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_ength and Attenuation Limits

oK I Gh/s Ethernet

Gigabit Type of Wave- Fiber Core | Modal Bandwidth Maximum Attenuation
Ethernet Fiber length Size (MHz * km) Distance (dB)
Specification (hm) (microns) (m)
1000Base-SX | MMF 850 50 400 500 3.37
500 550 3.56
62.5 160 220 2.38
200 275 2.60
1000Base-LX | MMF 1310 50 400, 500 550 2.35
62.5 500 550 2.35
SMF 1310 10 5,000 4.57
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Automated Eield Testing

Cable: 3-1-1-2 -- [Test: Fiber Certify Metworkz]

| ST Overview Te&tSetting&I Cable Infarmation | Test Probes

" Metworks - Ot -

j Losz at 850nm

e we  PASS  mm
[l US40040118 TR
" Length SmartFrobe+ 830 nm SrnartProbes+ 1300 nm

Pulti Made Mebworks

Certified Metwark | Result | Comments

1000 Base-5i PASS ]
1000 B aze-L+ PASS

10 Basze-FL PASS

10 Baze-FB PASS
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Autemated Eield Tresting

Cable: 3-1-1-6 -- [Test: Fiber Certify Metwork ]

i Summary Certified Networks I Test Limitz

& Metworks

Highlight dezired netwaork, to view certification results below.

| Loss at 850nm —
Certified Mebwark, | Heszult | -

+ Lenagth 1000 B aze-5x
10 Baze-FL
10 Baze-FB
ATh-155 ShwiL
Fibre CHS

| ey N o B b |

xaaa«i

Certification resulks:

Test | Yalue | b argin | Lirvit |
Lozs at 850 nm [dB) 1.1 21 3.2
Cable length [rn) 2RR.Y 19.3 2700
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Eield Testing Complexity.

Connect the fibers as per diagram
below. Wait for the fiber cables to
be drawn and hit Start Test

Fiher 2

Wire Dhsall
Soope Remote

Ready 1o Test Both Fibers

B Mutimode Testing )
Fiber SmartProbess

# 1M0nm  J}, 850nm 8
Ready f: Ready

[roaarm @ s 5w

N Bm:lr.| ::;: { Help |

@ T different limits for
1 Gb/s Ethernet

@ Probably more limits
for 10 Gb/s Ethernet

+ 4 distance targets
+ 5 different fiber types
+ ? 3 transceiver schemes

@ Important to
automate due to
Increased complexity
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Eor more mirormation.. .

www.wirescope.com
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