State Diagram for Rx FIFO Write PAL

(identical for BS and IGC ports)

\sserts "DestAddr" marker on spare FIFO bit with destination address
(assuming destination address is valid on the cycle after
first RxPut following Reset or RxTail.
If FIFO is full and ring asserts RxPut, an RxErr error is g.enerated, ~CIk20H v ~RxPut
and the word is skipped. If skipped word was destination
address, DestAddr is asserted with first data word which
is successfully written.
If no errors occur, one word is written into FIFO for every RxPut. Head
y ~RxPut / RxE
Nothing is written into FIFO for RxTail. s Err
Note than ring signals RxPut and RxTail are mutually exclusive, and are

"’AL is clocked by CIk40H (rising edge).

Y
sampled only near the end of the high half of the CIk20H cycle. N e et
FIFO full flag (FF) is valid a setup time prior to the rising edge of 2T ey AW Chk20H * RxPut e |
Clk40H which occurs at the end of the low half of CIk20H cycle. - MR | RAER
e o
T Head e
\ A\ A
Note: 'Reset' input causes immediate (\ ' |z S Here
jump to Idle state (Widle or Ridle) AQ &
with all outputs de-asserted. All other x  ~FF/Write, DestAddr
transitions implicitly assume ~Reset. §
:'ve'z: RxPut / DestAddr
lnouts; e
Reset - unconditonally resets to Idle state ~RxPut / DestAddr ¢! g
FF/RxEr &
ClIk20H - 20 MHz TTL clock g
RxPut - indi packet destination address or %
data word valid on next CIk20H cycle e P4
FF - (active low) indicates FIFO is full; writing Erry

to a full FIFO generates RxErr

RxTail - asserted after last word of message, before
first RxPut of next message

~Clk20H v (~RxTail » ~RxPut)

QM Y
Write - assert active low write pulse for FIFO, ma¥ only
be asserted during high phase of Clk20H
DestAddr - asserted into spare FIFO input with destination
address of packet
RxErr - assert active low RxErrL error strobe, occurs

wh full FIFO pi a Write,
asserted for one CIk20H cycle

State Diagram for Rx FIFO Read PAL

(identical for BS and IGC ports)

PAL is clocked by Clk40H (rising edge). ~CIk20H v EF
FIFO empty flag (EF) is valid a setup time prior to the rising edge of
Clk40H which occurs at the end of the high half of CIk20H cycle.
When a word is read, New is asserted. New remains asserted, _
and data stays valid on RxLatch, until recepient asserts Ack.
Recepient need only assert Ack for one 20 MHz cycle, and New | Vi urkid Qv
will be re-asserted when next word is ready (or remain
asserted if next word is ready immediately). The old word remains . |, [ (ll1Yel} X
valid during the 20 MHz cycle during which Ack is first asserted. CIk20H A ~EF / Read, New

Ridle

Inputs:
Reset - unconditonally resets to Idle state
CIk20H - 20 MHz TTL clock, aligned with Clk40H Read
EF - (active low) indicates FIFO is empty FIFO

Ack - recepient asserts if ready for another
word on the next CIk20H cycle, should
be latched on rising edge of Clk20H

Outputs:
Read - active low Read pulse for FIFO, is asserted
only during low phase of Clk20H

' New - asserted with Read to notify recepient that next
word will be ready starting with next Clk20H cycle

Ack * (~Clk20H v EF)

X/ New

~Ack / New

Ack * Clk20H * ~EF / Read, New
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RxErrL
FIFO Write Timing Example
Shows a 2 word (plus dest-addr) message being
received and written into FIFO, followed by a 1 word

message in which the dest-addr is missed (generating
an error) so the Head bit is attached to the data word.

' Clk40H

Clk20H

Ack
EF\ caused by R "L

EFJ caused by WS

state

Rldle
Rldle
Rldle
Read
Wait
Rldle
Rldle
wm
Read
Wait
Read
Wait
Wait
Wait
Wait
Wait

New
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FIFO Read Timing Example
Word #1 is Read, wait a cycle for empty FIFO,
Read words 2, 3, and 4, wait two cycles for Ack
of word #4, Read word #5, FIFO is empty again.

Note that Read PAL has no concept of beginning
. and ending of messages; it just passes the Head
bit as a 33rd data bit.
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