
Time in uSecs (.001) 10-3

Bytes

Bits

-9.6

96

 12

Nodes wait 
9.6u Secs
minimum

before sending.
InterFrame Gap

(IFG)

6.4

64

8

Collision Zone

0

Preamble
56+8 (SFD) bits

clock synch.

Source
Addr.

6 Bytes
48 Bits

Dest
Addr.

6 Bytes
48 Bits

802.3 w/802.2 SAP

Ethernet II (DIX)

802.3 w/802.2 (Novell Only)

802.3 w/802.2 SNAP

Len.
2 Bytes

Dest
Addr.

6 Bytes
48 Bits

Dest
Addr.

6 Bytes
48 Bits

Dest
Addr.

6 Bytes
48 Bits

Source
Addr.

6 Bytes
48 Bits

Source
Addr.

6 Bytes
48 Bits

Source
Addr.

6 Bytes
48 Bits

SAP

DD     SS

SAPLen.
2 Bytes

Len.
2 Bytes

AA AA

FF FF
2 Bytes

Ether.
Type

2 Bytes

Greater than
1500 (x'05 dc')

Not Length
IP Type     x'08 00'
X.25          x'08 01/5'
ARP Type x'08 06'
Netware    x'81 37' IPX/SPX

OUI
3 Bytes

Ether.
Type

2 Bytes

03
1 Byte

I
G

C
R

DSAP SSAP Control
8 or 16 bits

0 = Individual, 1=Group
0 = Command, 1=Response

IEEE 802.2 Logical Link Control (LLC)
Ethernet Destination Address (LSB first)

U
L

I
G

0 = Individual, 1=Group
0 = Universal, 1=Local

F
A

Functional Address Indicator

If I/G and U/L bits =1 and FA = 0 - then a functional address
Source Address I/G = 1 (LSB) - then source route (RIF) info
I/G bit is LSB (canonical) - sent first on the wire.

Organizationally Unique Identifier (OUI) Vendor (16,777,216)

1 byte ctrl - UI, XID, Test
SABME, DISC, DM,FRMR, UA
2 byte ctrl - I, RR, RNR, REJ
(N(R), N(S)) sequence numbers
                     (Receive, Send)

Appletalk ARP Type x'80 F3'
Apple EtherTalk        x'80 9b'
DEC Phase IV          x'60 03'
DEC LAT Phase V   x'60 04'

SAP 00 - TEST/XID
SAP 04/08 - SNA
SAP 06 - IP
SAP E0 - Netware
SAP F0 - NetBios
SAP 42 - BPDU (802.1d) Spanning Tree

data 46-1500 bytes (octets)
(includes LLC field)

FCS
4 Bytes
32 Bits

FCS
4 Bytes
32 Bits

FCS
4 Bytes
32 Bits

FCS
4 Bytes
32 Bits

variable
padding

protocol

(default for Novell Netware V4.x)

(default for Novell Netware V2.x and V3.x  -  "802.3 raw")

S
F
D

Start-frame
delimiter

10101011
1 Byte
8 Bits

S
F
D

Start-frame
delimiter

10101011
1 Byte
8 Bits

S
F
D

Start-frame
delimiter

10101011
1 Byte
8 Bits

data 46-1500 bytes (octets)
(includes x'ff ff')

data 46-1500 bytes (octets)

CRC Check Routine

Transmitter generates a bit pattern called FCS, 
Frame Check Sequence based on the contents 

of the frame. The combined contents of the 
FCS and the frame are exactly divisible.

Manchester Encoding

There is a transition at the middle of each bit period.
The mid-bit transition serves as a clocking 

mechanism and also as data.

0 - transition from high to low in middle of interval.
1 - transition from low to high in middle of interval.

Collision (simultaneous broadcasts)
Exponential Back-off Algorithm

1. Jam bits (32-48 bits)
2. Random wait number from 0 to the nth power of 2, 
where n=number of successive collisions.
0 to 2 after the first, 0 to 4 after the second, 0 to 8 
after the third. Until the 10th collision - 1024.
3. Multiple this random number by the slot time
(51.2usecs = 512 bits) and wait this amount of time
before trying to resend.
4. Give up after 16 attempts.

(1980)

(1985)

10 Megabits per second - Carrier Sense, Multiple Access/ Collision Detection

Sub-Network Access Protocol

LLC2 Timers
T1 Timer - Response / Reply Timer (Starts when frame is sent) , retries if expires. (1-2) Secs.
                    Should be greater than total round trip delay time.
T2 Timer - Acknowledgement Timer (Starts when frame is received).
Ti Timer - Inactivity Timer (60 seconds), runs whenever T1 not active, solicits status if expires. (10 times T1 timer)

In any "Ethernet" collision domain, the round-trip 
propagation delay must not exceed 512 bit times 

51.2usecs (one slot time).

51.2 1214.4
151864

512 12144

collisions > 512 bit times,
retransmitted by

transport/application layer
(Uses CPU cycles)

< than 512 bit times are
retransmitted by

the data link layer.
(NIC Card)

D - Destination
S - Source

100Base LAN
equates to
.96u secs

DLC LLC

1 Byte 1 Byte

Control 1/2

x'03' = UI

01-80-c2 00-00-00
BPDU 802.1d multicast

(14 Bytes) (3/4 Bytes)
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