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The Wiring Complexity Trade-off Q%
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* Each AXI channel gets its own physical 192-bits  256-bits 3 1024-bits

link

* Simple router microarchitecture

. Cost: High wiring cost As link get wider physical duplication

gets more and more expensive
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The Wiring Complexity Trade-off Q%
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Multiplane Lightweight Virtual Channels
Router 1 Router 2 Router 1 Router 2
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* Each AXI channel gets its own physical * Same physical link is shared
link * Traffic classes remain logically separated
* Simple router microarchitecture  Fixed AXI traffic classes:

* Cost: High wiring cost * No Complex VC allocation

* Simple arbitration
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From Naive VCs to Preemptive VCs Q%

Router (TX)
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Naive: Credit Based:
@ Single 512b physical data link @ Credit signal to indicate dowstream flit consum
@® Ready-valid combinational dependency © Credit counter: cut the naive critical path
©® Long tile-to-tile combinational path ® Extra buffering for full bandwidth support

Combinational flow control turns Credit round-trip latency requires

link delay into the critical path extra buffering for full bandwidth
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Preemptive Virtual Channels
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Downstream not ready!

The data has not been Valid sent downstream

accepted, is still buffered
\Aeeep S

The sent data has not been
- it can be
pted!
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Preemptive VC breaks the naive critical path and
support full bandwidth without extra buffering!
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Second stream can take over in
the next cycle since RX is ready.
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Results

TSMC 7nm, @S5S 0.675V, 125°C

* System level
) -4 CreditBased -# Naive
* Integrated into a 4x4 multicluster SoC & ‘\\‘_ -8~ Multiplane Preemptive
O 350 —
X —dh
Area-Timing z 8%
* Naive: 15% frec L.
multiplane Preemptive VCs: achieve multiplane | 2 13
* Credit-based: 2 efficiency with 76% less wiring.
* Preemptive: +1pe
reditbased I In.Buff. +3%
* Same frequency as multiplane: 1.7 GHz Naive - , 1 OULBUff 1% X>
Multiplane T28% I Rest 60
* Only 3% area increase Baseline ' I
- Save 76% routing resources over 0 100 200 300 400 500 0 1000 2000 3000
. (b) Area [KGE] (c) Num. Metal Tracks
multiplane @1GHz
https://github.com/pulp-platform/FlooNoC !
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