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LAYER 3

LLC
IEE 802.2
ISO 8802.2

\ 4

MAC MAC

IEEE 802.3 IEEE 802.5
|ISO 8802.3 |ISO 8802.5

Sub-LAYER 2 - LLC

MAC

FDDI
ISO 9314

Sub-LAYER 2 - MAC
LAYER 1

:

HICK CABLE HIN CABLE UTP

FIBER OPTIC

10base5 ] [ 10base? ] [ 10baseT ][FOIRL, 10baseFP, 10baseFB, 10baseFL
T

|
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Frame length:
within 64-1518 octets

A
A 4

PREAM.|SFDIDSAP|SSAP| LEN. LLC PDU PAD | FCS
Octets 7| 1 ‘ 6 6 2 0 + 1500 0+46| 4
Start of Frame Delimiter PAD need to guarantee

a minimum frame length
of 64 bytes
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NETWORK
LAYER
802.2 Logical Link Control
1ISO 8802.2

DATA LINK LLC
LAYER Ethernet

Verzs'g” MAC | 802.3| | 802.5 | | FDDI

: 1ISO 1ISO 1ISO [

PHYSICAL 8802.3| |8802.5| | 9314
LAYER

CSMA/CD CSMA/CD

Ethernet v2.0 by:

Digital, Intel, Xerox Standard: ANSI/IEEE & ISO/IEC
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Network Layer (or others upper layers)

LLC

MAC IEEE 802.2
Ethernet v2.0 ML\C
Physical Layer Physical Layer

Ethernet v2.0 |IEEE 802.3
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Different values:

TYPE > 1500
Ethernet v2.0
Destinat Source Of Length £ 1500
MAC MAC v
PREAM. |SFD|DSAP|sSAP| 10 DATA FCS
' TYPE
Octets 7 1 6 6 2 46 = 1500 4

PREAM. |SFD|DSAP|SSAP| LEN. LLC PDU PAD | FCS

IEEE 802.3 LLC

Header
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Timer based on backoff algorithm
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(‘6 ) B 50 W TERMINATOR
3D © [ 1 TRANSCEIVER

2 E - 2 #1 [0 BARREL CONNECTOR

STATION | TRANSCEIVER CABLE | STATION
DROP CABLE or
AUI CABLE

HH_H

50 Wcoax cable
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Pin 13 Pin 13
+12V,or + 15V ; Pin6 | —— Power ——— |Pin6 Isolated
Power Supply
Pin 5 Pin 5
. - +
Receiver [ [pin 12[ < RX Pin 12] 3¢ J*
Pin 2 Pin 2 <
. -+ — - Coll.
Collision — —_— < <
| |Pin9 Coll. Pin 9 3§§ aire.
Pin 3 Pin 3
.+
Transmitter| " Ipin 10 TX > |Pin 10 §Lo|\ >
{k
A yy
Coax
Cable
DTE Transceiver MAU
Cable
\ 4
v

——1
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3D< 12 3D< 12
Station with

iIntegrated
transceiver

STATION

TRANSCEIVER CABLE
—— DROP CABLE or

AUl CABLE SUAULCA
/ 50 Wcoax cable

“T” Connector
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easy to install
easy termination on RJ45 plug and jack
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TX station - RX repeater
RX station - TX repeater
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RJ45 jack RJ45 plug

RJ45: 8 contacts central key
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JACK POSITIONS I

Front view
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MAU Cable MAU
DO 1 TD+ _ 1. | 1 TD+ DI
> N =<
C_|Q_ Coll. 2 TD- 2 TD- Coll. Cl
detect detect |>
DI A o 3 RD+ i | 3RD+ ~ ~_ DO
N N TR | rRD- v

The crossover function can be directly
Implemented in the MAU

MAU: Medium Attachment Unit (Transceiver)




H
( 2*# +# & 1 1#- # -

& H "( +# #
H % & #%
this is also know as Heartbeat
‘1% - # % # # 9
#

% ) &) $ ' # +# +
#



Ethernet v2.0

SQE test

FRAME 230
360 ns

_min. |

. 2000 ns max. R
IEEE 802.3

SQE test
FRAME B
600 ns
< min.

A

\ 4

3000 ns max.

\ 4
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Link Integrity Test

Jabber
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power budget calculation

1.5dB
8 dB
1dB

2 ST connectors insertion loss
attenuation over 2 Km
margin

10.5 dB

power budget
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10Baseb
10Base?2
10BaseFP

/
10BaseT
FOIRL
10BaseFL
10BaseFB

+ #
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Application Application
Presentation Presentation
Session Session
Transport Transport
Network Network
Data Link Repeater Data Link
Physical Physical | Physical Physical

I B BE—
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1 repeater

2 drop cable (50 m)
2 transceiver

# & < ) -%X
Delay equivalency 530 m of cable

m/
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DTE 1

G
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Link Segment

100 m — 10BaseT

r2

—— 500 m — 10Base5 —
185 m — 10Base?

RS

Coax Segment

DTE 2
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Link Segment

100 m — 10BaseT

I_—(Ii

DTE 1

R1 R2

R3

Link Segment
1000 m — FOIRL or
1350 m — 10BaseFL

DTE 2
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Segment Max. num. Max Minimum Max medium
Type of MAU segment Vp delay
per segm. Length (m) X segm. (ns
Mixing segment
10base5 100 500 0.77c* 2165
10base?2 30 185 0.65c 950
10baseFP 33 *** 1000 ** 0.66 5000
Link segment
FOIRL 2 1000 0.66 c 5000
10baseT **** 2 100 0.59 c 565
10baseFB 2 2000 0.66 c 10000
10baseFL 2 2000 0.66 c 10000
c=3x108 m/s (speed light)
**  MAU to passive-star link will not exceed 500 m.
***  Actual number depends on the passive-star charac  teristics
% Actual maximum segment length depends on cable characteristics
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64 octets = 512 bit
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56 bit preamble
8 bit Start Frame Delimiter
511 bit (collision window - 1)

575 bit Max. Round Trip Delay
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< PDV maximum 570 bit time

(NN A

«— LEFTEND
SDV componets

MID segment
SDV componets

RIGHT END __,
SDV componets

A

[ — .

Medium Medium Mediu
VA Ay | MA———A] | MAG——WAd
DTE 1 DTE 2

<«— Transmitting End —« MID segment —»—— Final segment —»
SVV componets : SVV componets no SVV

e N

) PVV maximum 49 bit time
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Round-trip delay values in Bit time (PDV max. 570)
Left End Mid-segment Right End RT

Segment Max. Base Max. Base Max. Base Max. delay/
Type lenght meter
10baseb 500 11.75 55.05 46.5 89.8 169.5 212.8 0.0866
10base2 185 11.75 30.731 46.5 65.48 169.5 188.48 0.1026
FOIRL 1000 7.75 107.75 29 129 152 252 0.1
10baseT 100* 15.25 26.55 42 53.3 165 176.3 0.113
10baseFP 1000 11.25 111.25 61 161 1835 284 0.1
10baseFB 2000 N/A**  N/A** 24 224  N/A** N/A*** 0.1
10baseFL 2000 12.25 212.25 33,5 2335 156.5 356.5 0.1
Exc. len. AUl 48 0 4.88 0O 4.88 0 4.88 0.1026

*

*%

Actual maximum segment length depends on cable characteristics;
Not Applicable,10BASE-FB does not support end connections.
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Segment variability values in Bit time (PVV max. 49 )
Segment type Transmitting Mid
End segment

Coax 16 11
Link except 10baseFB 10.5 8

10baseFB N/A** 2
10baseFP 11 8

**Not Applicable,10BASE-FB does not support end con  nections.



