I/O I/O I/O

serial bus (cable environment)

parallel bus

serial bus (backplane environment)

CPU CPU memory I/O bridge

parallel bus

serial bus (backplane environment)

CPU CPU memory I/O bridge

LK_DATA.req

LK_DATA.conf

LK_DATA.ind

LK_DATA.resp

LK_ISO.req

LK_ISO.conf

Link Layer

Packet Transmitter Packet Receiver Cycle Control

Transaction Layer

Arbitration

PH_DATA.req

PH_DATA.ind

PH_ARB.req

PH_ARB.conf

TR_DATA.req

TR_DATA.conf

TR_DATA.ind

TR_DATA.resp

LK_CONT.req

LK_CONT.conf

TR_CONT.req

TR_CONT.conf

PH_CONT.req

PH_CONT.conf

Serial Bus Management

SB_CONT.req

SB_CONT.conf

SB_CONT.ind

LK_STATE.ind

TR_STATE.ind

Data Resynch

Physical Layer

Strandard CSRs

LK_ISO.ind

PH_STATE.ind

(read, write, lock)

Signal Levels

Connectors/Media

Encode/Decode

Connection State

PH_CLOCK.ind

CYCLE_SYNC.ind

subaction gap packet subaction gap packet subaction 1: request subaction 2: response

ack gap ack gap ack ack arb subaction gap arb

packet isoch gap arb packet packet

first channel second channel third channel arb arb isoch gap isoch gap isoch gap

110 ‰ impedance

0.75 ‰ resistance, low Z

1Meg‰ .01uf 1kv

TpA

TpB

Power

.01uf 1Meg‰

110 ‰ impedance

Power

1Meg‰

1Meg‰ .01uf 1kv

.01uf

TpA

TpB

Sbus_Data

Sbus_Strb

1 0 1 1 0 0 0 1

Sbus_Data ^ Sbus_Strb

(delayed)

SBUS_DATA_IN

SBUS_STRB_IN SBUS_CLK = SBUS_DATA ^ SBUS_STRB

(delayed)

d q d q SBUS_DATA_1

(rising edge of

SBUS_CLK)

SBUS_DATA_0

(falling edge of

SBUS_CLK)

SBUS_DATA

SBUS_CLK d q d q

SBUS_DATA_OUT q SBUS_STRB_OUT

data-strobe encoder example data-strobe decoder example

leafleaf branch#1#2#1#1#2#3#1#1#2node B

node D node C node E

branch

node A

leaf#6#7#5#4#3#2offoffoffoffoffoffoffp

leaf leaf

branch

#1 #2

#1 #1

#2 #3 #1 #1 #2

node B node D node C node E

root

node A

leaf

#6 #7 #5 #4 #3 #2 off off off off off off off p p

p p

ch ch ch ch

leaf node #1 leaf node #2

branch node #3

#1 #2

#1 #1

#2 #3 #1 #1 #2

node B node D node C node E

ch-i ch-i ch-i ch-i p p

root node #4

off p

self_ID_count = 5 node A

leaf node #0

#6 #7

p off off #5 off #4 off #3 off #2 off

#1 #2

#1 #1

#2 #3 #1 #1 #2 node B

node D

node C node E ch ch

ch ch p

p off p

root node #4

branch node #3

leaf node #1 leaf node #2

request request

node A

leaf node # 0

#6 #7 #5 #4 #3 #2 off off off off off off p

#1 #2

#1 #1

#2 #3

#1 #1 #2

node B node D node C node E

ch ch ch ch

p p off p

root node #4 branch node #3 leaf node #1 leaf node #2

request

request data_prefix

request data_prefix

node A

leaf node # 0

#6 #7 #5 #4 #3 #2 off off off off off off

p

#1 #2

#1 #1

#2 #3

#1 #1 #2 node B

node D

node C node E ch ch

ch ch p

p off p

root node #4

branch node #3

leaf node #1 leaf node #2

request request data_prefix grant

data_prefix

data_prefix node A

leaf node # 0

#6 #7 #5 #4 #3 #2 off off off off off off p

#1 #2

#1 #1

#2 #3 #1 #1 #2

node B node D node C node E

ch ch ch ch p p off p

root node #4 branch node #3 leaf node #1 leaf node #2

data_prefix

grant data_prefix data_prefix data_prefix

node A

leaf node # 0

#6 #7 #5 #4 #3 #2 off off off off off off p

#1 #2

#1 #1

#2 #3

#1 #1 #2 node B

node D

node C node E ch ch

ch ch p

p off p

root node #4

branch node #3

leaf node #1 leaf node #2

data_prefix data_prefix

data_prefix

data_prefix node A

leaf node # 0

#6 #7 #5 #4 #3 #2 off off off off off off p

owner A subaction gaps arbitration reset gap subaction owner B owner M arbarb

ack

¥ ¥ ¥ fairness interval N+1 N-1 fairness interval N arb data set at arbitration reset gap cleared when node wins arbitration node A fairness interval N+1 interval N-1 fairness interval N arb node A node B node C node B node C arbitration reset gap

(natural priority of A > B > C)

fairness interval N — 1

N + 1 arb node A node B node C arbitration_enable set at arbitration reset gap urgent_count decremented when urgent node sends a packet node A arbitration_enable node B urgent_count

321arb

node B1 arbitration_enable reset when

fair node wins arbitration 321 urgent_count set to 3 at arbitration reset gap node C

Note: offset_ID of A > B > C 3 urgent_count incremented by 3 after a fair node wins arbitration & sends a packet first fair packet second fair urgent arbitration reset gap a node using the urgent protocol has a higher priority

than any fair node

fairness interval N

cycle start data = x ch J ch K ch L ch N packet C data = y packet A

nominal cycle period = 125 �sec cycle synch cycle #m start delay = x cycle #m+1 start delay = y cycle #m+1 cycle #m-1 isochronous (short) gaps subaction (long) gaps

ack

cycle #m

packet B

ackack

ack (short) gap subaction (long) gap