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4 / 16 / 100 Megabits per second - self healing technology
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Access Control

P PPTMRRR

P - Priority
(000 -> 111 highest)
T - Token (or LLC)
(1=data, 0=token)
M - Monitor
(0 set by the sending station)
(1 set by the active monitor,
if b'1' already set - ring purge)
R - Reservation
(000 -> 111 highest)
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1 Byte

ED
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FC
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MAC Frame

Dest
Addr.

6 Bytes
48 bits

Source
Addr.

6 Bytes
48 bits

MAC Data

Token Ring Destination Address (MSB first)

U
L

I
G

0 = Individual, 1=Group
0 = Universal, 1=Local (x'4x' - x7x')

F
A

Functional Address Indicator (Local)

If I/G and U/L bits =1 and FA = 0 - then a functional address
I/G bit is MSB (non-canonical) - sent first on the wire.

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

FF - b'00' MAC Frames
        b'01' LLC Frames
R - Reserved

ZZZZ - Physical Control Field (PCF)
(used only for MAC types)
b'00 10' - Beacon
b'00 11' - Claim Token
b'01 00' - Ring Purge
b'01 01' - Active Monitor Present
b'01 10' - Standby Monitor Field
b'00 01' - Duplicate Address Test

MAC Frames (Destination Addr.)
C0-00-00 00-00-01  Active Monitor
C0-00-00 00-00-02  Ring Parameter Server
C0-00-00 00-00-08  Ring Error Monitor
C0-00-00 00-00-10  Configuration Rpt Server
C0-00-00 00-00-80  NetBios
C0-00-00 00-01-00  Bridge
C0-00-00 00-20-00  LAN Network Manager (sniffer)
C0-00-00 00-80-00  thru
C0-00-40 00-00-00  User Defined
C0-00-FF FF-FF-FF  MAC Broadcast

0 7

Starting
Delimiter
(J,K code violation)

7

J K

0

J K0 0 00

The J and K bits are code violation 
symbols. Intentional improper 

transitions against the clock signal in 
the Differential Manchester Code.

Ending
Delimiter

7

J K

0

J K1 I E1
I - Intermediate
(0 = last frame, 1 = intermediate -
more data  will follow)
E - Error-Detected
(0 normal, 1 possible FCS errors)

00 - Response
02 - Beacon - absence of token/data
03 - Claim Token - tries to become AM
04 - Ring Purge
05 - Active Monitor Present
06 - Standby Monitor Present
07 - Duplicate Address Test (18 byte frame)
08 - Lobe Test
09 - Transmit Forward
0b - Remove Ring Station
26 - Report NAUN Change
29 - Report Error

MAC Data
(4th byte indicates the type of MAC frame
(Often the same as the ZZZZ field in frame control)

Maximum packet size:
4,523 @ 4Mb

17,851 @ 16Mb
Minimum packet size:

3 (Token Frame)

0 = Functional, 1=Group Address

MAC
LL

2 bytes

MAC
MVID

2 bytes

MAC
Subvectors

variable length

SD
1 Byte

AC
1 Byte

ED
1 Byte

FC
1 Byte

LLC Frame with 802.2 SAP

Dest
Addr.

6 Bytes
48 bits

Source
Addr.

6 Bytes
48 bits

SAP
2 Bytes

RIF
2-18
Bytes

FCS
4 Bytes

FS
1 Byte

D

Information 
(layer 3 - 7)

2-18 bytes in length

Routing Information Field (RIF)

Routing
Type
3 bits

Field
Length
5 bits

Routing
Direction

1 bit

Largest
Frame
3 bits

Reserved
Field
4 bits

Broadcast Type
  0xx - Direct Routing Explorer (x'0')
*10x - All Routes Explorer (x'8') - SNA Test Poll
*11x - Single Route Explorer (x'C')
* Originating ring station initializes length to x'2'
(The first bridge to forward the frame adds x'4'
to the length value - first ring plus second)

Routing Control (2 Bytes)
Initial route discovery size

0 - Forward Direction (left - right)
1 - Backward Direction (right - left)

b'0000'

Largest Frame
000 - up to 516
001 - up to 1,500 max 802.3
010 - up to 2,052 screen 24x80
011 - up to 4,472 FDDI max
100 - up to 8,144 max 802.4
101 - up to 11,407
110 - up to 17,800 max 802.5
111 - 65,535* / 41,600*
* used in All-Routes Broadcast

...
Ring

Number
12 bits

Bridge
Number

4 bits

Ring
Number
12 bits

Bridge
Number

4 bits

Bridge b'0000' at
the end of the field

Routing Description (4-16 Bytes)

Token Ring Initializing Phases
0 - Internal NIC diagnostics,
     Lobe Test (Loopback with MAU cable)
     Phantom voltage
     (Flip the MAU relay to insert itself)
1 - Checks for AM and Standby AM,
     within the attach timer range of 18 secs.
2 - Duplicate Address Test - 1 to 2 frames
     (AC not set)
3 - Downstream Neighbor Notification
     (Learns nearest active upstream
     neighbor (NAUN)).
4 - Initializing parms from RPS,
     Ring Parameter Server.

Source Address RII = 1 bit-0
Then source route (RIF) info
set by source address.

A network station must not hold
the token longer than .010 secs.

(10ms), which would limit the frame size.

S

Control
Fields

1/2 Bytes

optional
IEEE 802.2 LLC

SD
1 Byte

ED
1 Byte

Abort Frame

Starting
Delimiter

Ending
Delimiter

Sent by RS that encounters
recoverable internal error

(1-15)

AC r

Frame Status

A Cr r r

*A - Address Recognized
*C - Frame Copied
  r - reserved
* also set if packet is forwarded
  across a bridging device.

0 7

Active (05) and Standby (06) 
monitor present frames are
sent every 7 seconds using

destination address
C0-00-FF FF-FF-FF.

FCS
4 Bytes

FS
1 Byte

All ring stations copy MAC frames - if destination 
address matches (Individual / Group)

Number of bridges crossed = [(Length -2)/2] -1
After crossing the first bridge.

Unique ring number

CRC polynomial
one's complement of the sum

In source routing, each frame carries information about the route it is to follow.
(Routing information is acquired using the TEST or XID command LPDU)

b'00010000' (10)
b'00011000' (18) - Monitor Set

zzz >=x'1'
Express Buffer

Class

Major
Vector
Length

Dest.
Class

Sourc
e
Class

Specific
Code
Point

Command

4 bits 4 bits 1 byte

Classes
x'0' - Ring Station
x'1' - DLC LAN Mgr
x'4' - Config Rpt Srv
x'5' - Ring Parm Srv
x'6' - Ring Error Mon

F F RR Z Z ZZ

Frame Control

(10/18) (40) LLC
(0x) MAC

Maximum Network Diameter
IBM - 8 Rings / 7 Bridges

IEEE - 14 Rings / 13 Bridges
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