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Ethernet
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Ethernet. major milestones

CSD.UoC

802.3a 1985 10BASE?2 10Mbps COAX
802.3i 1990 10BASE-T 10Mbps UTP
802.3u 1995 100BASE-TX 100Mbps UTP
802.3z 1998 1000BASE-X 1Gbps FIBER
802.3ab 1999 1000BASE-T 1Gbps UTP
802.3ae 2003 10GBASE-SR 10Gbps FIBER
802.3an 2006 10GBASE-T 10Gbps UTP
802.3ba 2010 100GBASE-LR4 100Gbps FIBER
802.3bz 2016 2.5/ 5GBASE-T 2.5/5Gbps UTP
802.3by 2016 25GBASE-SR 25Gbps FIBER
802.3cd ZAONES S0GBASE-SR 90Gbps FIBER
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Ethernet:
the early years
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Twisted Pair Cables

Types
| oldname | new name |cable screening pairshieiing|
UTP U/UTP - -
FTP F/IUTP {e]] -
STP U/FTP - {e]]
S-FTP SF/UTP | foil + braiding -
S-STP S/IFTP braiding foil
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Twisted Pair Cables

SF/IUTP
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Twisted Pair Cables

U/UTP
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Twisted Pair Cables

Categories
e CAT5: 100MH2z (up to 1Gbps at 100m)
e CAT5e: >100MHz
e CAT6: 250MHZz (up to 10Gbps at 55m)
e CAT6a: 500MHz (up to 10Gbps at 100m)
e CAT7: 600MHz (U/FTP)
e CAT7a: 1000MHz (S/F TP)(up to 40Gbps/100Gbps at 50/15m)
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ANSI/TIA/EIA-568-B

Commercial building cabling for telecom products and services
Set of structured cabling standards:

e cable types

e distances

e connectors

e architectures

e terminations

e performance

do not confuse with TS68A / T568B (that describe only termination)
*ANSI/TIA-568-D 2015, TIA/EIA-568-C 2009, TIA/EIA-568-B 2001, TIA/EIA-568-A 1995, TIA/EIA-568 1991
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ANSI/TIA/EIA-568-

Vianagement

Data Cabinet

DD

Electronic Equipment Distribution Telecommunications Electronic Equipment
Device Outlets

TO Cable

V . il Ef———
;;;;?3?5”"' >—‘ CECEEEEEEEEEETTR T ‘ Patch Cord
Ethernet 295 ft (90 m)
Switch maximum
DDtoTO

Patch Cord

328ft (100m) maximum

electronic equipment to electronic equipment
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CSD.UoC

TS568A & T5638B
8P8C - RJ45

Pin T568A Pair TS568B Pair Wire

2

tip

TS568A Color T568B Color
) E— () I

white/green stripe | white/orange stripe

= g

green solid orange solid

Q—> QY

white/orange stripe white/green stripe

blue solid blue solid

o

white/blue stripe  white/blue stripe

) I B

orange solid green solid

o |

white/brown stripe white/brown stripe

brown solid brown solid

Pins on plug face (socket is reversed)

Pin Position
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Ethernet crossover cable
MDI-X

10Base-T1/100Base-TX 1000Base-T

Connection 1: T568A Connection 2: T568B Connection 1: TS68A Connection 2: T568A Crossed
Pin Pins on plug face Pin
signal pair color signal pair signal pair color signal pair color

) E— ) E— D )
: . BI_DB+ 2 1 BI_DA+| 3 BI_DB+ 2
white/green stripe

- white/orange stripe white/green stripe white/orange stripe
U ) (E) y ' Pin Position BI_DA‘ U ) BI_DB‘

2 | Bi_DA- green solid BI_DB- orange solid ’ o green solid orange solid

) E— T— ~7 ) E—
- : Bl_DB+
white/orange stripe

1 Bl _DA+

BlI_DA+

BI_DA+

3 BI_DB+

2
white/green stripe " white/orange stripe white/green stripe

v b ¥ 5 B1_DC+ s P

blue solid blue solid ;A blue solid white/brown stripe

Dy ; Dy g 81 bC-| 1 Dy DD-
white/blue stripe white/blue stripe w7 / - white/blue stripe -
) ) »)] . ot )] )
3 ' BI_DB- BI_DA-

BI_DA-
orange solid . green solid _ orange solid - green solid

Q— P B1_DD+ e ;.

white/brown stripe white/brown stripe white/brown stripe blue solid

O s D 81 DD- - N—

brown solid brown solid brown solid white/blue stripe

brown solid

note: Auto MDI-X devices do not need crossover cables
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Power over Ethernet

Power source Powered field

Three standards of PoE: Sqdlpment Squipment
o |EEE 802.3af-2003 (PoE) 12.9W
o |EEE 802.3at-2009 (PoE+) 25.5W
e |[EEE 802.3bt-2018 (PoE++) 71.3W

SPARE PAIR

PINS on 10/100 DC on Spares (mode B) 10/100 Mixed DC & Data (mode A) 1000 (1 Gigabit) DC & Bi-Data (mode 1000 (1 Gigabit) DC & Bi-Data (mode
Switch B) A)

Pin 1 Rx + Rx + DC + TxRx A + TxRx A + DC +
Pin 2 Rx - Rx - DC + TxRx A - TxRx A - DC +
Pin 3 Tx + Tx + DC - TxRx B + TxRx B + DC -

Pin 4 DC + unused TxRx C + DC + TxRx C +
Pin5 DC + unused TxRx C - DC + TxRx C -

Pin 6 Tx DC - TxRx B - TxRx B - DC -
Pin7 DC - unused TxRx D + DC - TxRx D +
DC DC

Pin 8 unused TxRx D - TxRx D -
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Switch/Hub

Data pair

Power
Sourcing
Equipment
(PSE)

Data pair - | -

Switch/Hub

Data pair = ’ -

Power
Sourcing
Equipment
(?SE)

Power Over Etherne

Endpoint PSE, Alternative A

Powered End Station

-5 Data pair

] Powered
Device
(PD)

- | = Data pair

Powered End Station

Data pair

" Powered |
Device
(PD)

WLA-S000AP

POE-100PR

AL Liwe ' POE-100BU

PoE Cable |

simple
POE
injector

Data pair = I -

Management

_ | Data parr Station

Endpoint PSE, Alternative B

Non-PSE Midspan Power

Switch/Hub » Insertion Equipment oy : ' ; j p
Data pair _ ’ _ | _ | - Data pair PowerDsine 6500/6500G PO E
) 4 T _ T Ethernet Cable

Powered End Station

- Power & Data
| Powered Active \NL e gma
Device Splitter - e
(PD) - Management

Power
Sourcing
Equipment
(PSE)

3 \
=) Lo - - . \ -
Data pair 3| 2= { / ~— Data pair WD)

-

Wireless LAN
Access Point

Network

IP Phone
Camera

Midspan PSE, Alternative B
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Fiber Optic Cables

1.core
2.cladding
3.buffer
4.jacket

Index of refraction Input pulse OQutput pulse

Step mtlex

| QT

Glatled mdex fiber

HCS/PCS

@

lopm [::’

Sinc emO( e fiber

Multimode

IR M otc: POF is used mainly in SPDIF/Toslink
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Fiber Optic Cables

e MultiMode (MM) (LED/VCSEL)
e OM1:62.5/125 um

Multimode Multimode Single-mode
50/125 pm 62.5/125 pm 9/125 pm

e OM2: 50/125 um
e OM3: 50/125 pym (10G - 300m, 100G - 100m)
e OM4/5: 50/125 um (10G - 400m, 100G - 150m)
e 3.5 - 1.5 dB/km attenuation
e SingleMode (SM)
e 0OS1/2: 8-10/125 um (10G - 80km)
e OS51:1dB/km & OS2: 0.4 dB/km max attenuation
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Fiber Optic Connectors

F‘ S }'I" .":'-. Ff) C‘ I-" f'\-l ':

" SC-D uplex

LC-Duplex

FC/APC E-2000 E-2000/4PC
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Patch Panels
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Patch Panels

eIty
v " X
9 == = . -
Z — / ’/'-—- v Y—’F -

g |
| '

<CS-435> Network Technology and Programming Laboratory
CSD.UoC Stefanos Papadakis spring 2025



Patch Panels (optical)
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CSD.UoC
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19" Rack St

Threaded holes
#12-24 or #10-32

@ 2U Rail |

1U Tray 4U Rail

1U Hub Switch

1U Server

88¢ ,oE'- "oE'.

1U Power Strip

1U Spacer

D O~

Multi U Server

100

2 Hub Switch

1 1U KVM Switch
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Costs (copper)

UTP(FTP)
o CAT 5: 1(+0.5) €/m

o CAT 6: 1.1(+0.5) €/m
e CAT 7: 1.8(+0.5) €/m

Patchpanel 24 (CAT 5e)
e 70 €

Patch Cord (UTP)
e Im: 1€

Termination (UTP)
e 6€/2ends
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Costs (fiber)

e MM/SM fiber
e 0.5 €/m
e Patchpanel 24 (LC)
e 400 €
e Patch Cord (LC)
e 1m: 7 €
e 26m: 25 €
e Termination

e 10 €/end
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Termination (copper)
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Termination (fiber)
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Testing/Certification
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Vertical, Horizontal, Backbone
cabling

Work Area

Telecommunications
Closet

Work Area

Telecommunications
Closet

Work Area

Equipment Room/
Entrance Facility

Horizontal Wiring - Backbone Wiring Outside Wiring

Ninng Notes
-
1. Category SE/6 unshielded twisted pair is the norm. Us 2. Maximum distance for a horizontal run is 90m plus an
solid conductor inside the walls, 4 pair stranded for patch additional 10m for patching
cords. Plenum rated cabling may be necessery depending
upon fire codes in your area

3.Fiber 15 the common choice for backbone wiring. It is also
recommended for horizontal runs over 100m.,
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Vertical, Horizontal, Backbone
cabling

Builing B — Building C -
Library and Administration and
Communication Center Data Center

Access

Social Science and Health -

Floor 5 — po——/ Distribution
__Arts and Technology [E— i)

Floor 4 — g\g
/ |

| S WAN
History and Geography I u—
Floor 3 — . — S——
Library and Communication Center -’ Disﬁibulitx istributi | I-EI
~ Fleera- | .’ ,

’
Core
Floor 2 — p—/ PSTN I I

Administration and Data Center
ot )| vt 1

~ Building D - ‘Building E -
Social Science Arts and
and Health Techmolog
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Redundancy:
multiple paths/devices

Xl 4 4 4 4 4 4 434

FCC1/SC [\\

High Speed Core Egl l

FCC2/SC

félif-i-]

=

esh connection FCC3/SC FCC3/SC
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Data Center

I nternet
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Rapid Deployment Example

fiber to UTP
bridges

\ |
W
<tl\

A
POE

injectors
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Good Examples

<CS-435> Network Technology and Programming Laboratory
CSD.UoC Stefanos Papadakis spring 2025



Bad Examples
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UoC

e TnAepwvia

e 1.817 TnAewVIKEC ouokeuEg, 220 Voicemall, 120 EpapuoyEg
Autopartng TnAepwvikng I'paupareiag

e Evouppatn lNpocfaon

e 2 AakTUAIOI OTITIKWYV VWV (I'aAAog — BouTteg), 100 kataveunTEc
OIKTUOU, 185 AIKTUOKEG 2UOKeUEG, 7.000 evepyEg TTOPOXEC (TTPICEC)
OIKTUOU

e Aouppuartn lNpoofaon

e 6 Controllers kevtpikn¢ dlaxeipiong, 370 Access Points, 2 Baoika
OikTua & adhoc dikTua Yia €I0IKEC XPNOEIC
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