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Introduction

Placement
optimization criteria

Wirelength (HPWL)
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Density (ePlace)
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~--4 Front-en

1T Intension
Constraints are applied to modules or critical paths: Limited flexibility
* Placement bounds Multiple
* Pre-placed cells iteration

Degraded PPA

How to guide global placement to achieve coupling between front-end
logical information and physical design process without PPA loss?
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Virtual Object Constraint

Virtual Net

Standard cell

________________________________

* Clusters cells together even if
they are not connected in a
netlist

* Optimized just like real nets

Front-end design
intension

Artificially
controllable
constraints

Physical design

Virtual Cell

Standard
cel W a B°
______________ .}‘\\;;_____————-(3’7-‘ 0O

--------------- P
. O Virtual
Virtual 9
nets
cell

* Enables guided placement
of submodules




Implementation

Initial placement
(B2B)

Global placement

v
Detail placement

Additional operations w.r.t. original

[ Initialization of Data Structure

flow:

® Introduce virtual objects (cell,pin,net)

initial location of
cells/parameters

= )

in data structure according to pin list
specified by users.

® [nitialize weight of virtual net based
on user settings

[ Nesterov opt ] [Gradient calculation IS

7

update location
of cells
- N

update parameters ]—

l N

l B
\‘l ® calculate location of virtual cell

» ® wirelength gradient of virtual net

\‘l ® density gradient of virtual cell

New artificially controllable constraints are

implemented under framework of
OpenROAD
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User Interface

pin lists connected with virtual nets

(several groups)

1r

Weight of virtual nets

pin lists connected with virtual cells

(several groups)
Connection of virtual cells D

Welght of virtual nets

Std cell -virtual cell
connection weights

Virtual cell - virtual
cell connection weight
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set pin_list_for_virtual { {pinl_1 pinl_2 pinl_3 ...} {pin2_1 pin2_2 pin2_3 ...} ...}
-user_virtual -with_virtual_cell $pin_list_for_virutal

-apply_virtual_net

set net_weight {weight_1 weight_2 ...}

-virtual_net_weight Snet_weight

tl

## pin_list

set pin_list_for_virtual { {pinl_1 pinl_2 pinl_3 ...} {pin2_1 pin2_2 pin2_3 ...} ...}
-user_virtual -with_virtual_cell $pin_list_for_virutal

## net weight

set net_weight {weightl weight2 weight3 ...}

-virtual_net_weight $net_weight

set net_weight2 { {weightl1_1 weight1_2 weight1_3 ...} {weight2_1 weight2_2 weight2_3 ...} ...}
-virtual_net_weight2 $net_weight2

## virtual cell connection

set virtual_connect_list {{virtual_cell_index1l virtual_cell_index2 ..

-virtual_cell_connection $virtual_connect_list
set connection_weight {weightl weight2 ...}
-virtual_connection_weight $connection_weight

.} {virtual_cell_index3 virtual_cel




Clos Network Optimizatiqr

Original With virtual net
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: : Same colotandard cells __ single
Original With virtual net - crossbar o
8 Thanks to virtual nets, placement optimization
Same color for standard cells of one behavior is indirectly guided to be consistent with
layer the front-end




Optimization of Submodules Placement
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Summary

Placement is a step of paramount importance in chip physical design

Traditional placer driven by objectives of minimizing total wirelength and density cause
mismatch between actual dataflow and design intention

This work introduces new artificially controllable constraints: virtual objects for global
placement.

They allow to guide the placement in a more intuitive and simple way, coherent with design
intension

This work promotes coupling of front-end logical information and physical design process




,l 00 X POS00O000000000008
b ® ¢
o pes
oo 20, SO
g ey X o9
M L
SE als d
A s d
S kel d
p s
R L el
| iy
® s
e
4 <
=
i ®
1 2 >
4 o %a s
b o o
X ) 8 8 2
T e 5
0 5
@ ) 4
e e e P ) 4 -
4 o
A

Thank you®

BEGINS
ESIGN
MATION

WHERE
INNOVATION

w
Q
4
]
[+
]
™
=
Q
o

AUT

m =
ol 2
o
N U
- =
Bu
7 =
ek
gN
(o}
i
- 9
- 2

L
v
=
<
o
)
i
v
o
4
<
=
e
2
=
v




