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Introduction



Modern FPGA Macro Placement Challenges

Massive Design
► Millions of cells in a single FPGA design

Highly Heterogeneity
► Various cells types (macros & standard cells)
► Cascaded macro
► Cascaded macro group

Highly Discrete
► Clock region
► Fence region constraint

The modern FPGAs come with advanced technologies along with more chanllenges.



FPGA Architecture (I)

Various Instance Type

► Heterogenous resources  & columnar distribution

► LUT & FF (standard cell, placed in CLB)

► DSP, BRAM (Macro)  

► IO, etc.

► Clock Region

Fence Region Constraint

► Cells s.t. the constraint must be placed within the region

► Stem from clock regions or can be user-defined
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FPGA Architecture (II)

Cascaded Macro (CM)

► Cells must be placed in continuous columnated sites in a prescribed 
sequence

► Constraints on two macro types

► Cascaded DSP Macros

► Cascaded BRAM macros

Cascaded Macro Group

► definition: cascaded macros + the standard cells closely connected to them

► e.g., I/O signals of cascaded DSP macros are often connected to 
numerous FFs (~100)
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FPGA macros significantly impact the overall routability of the design! 



Contribution

We propose OpenPARF 3.0, a robust FPGA macro placer considering both fence region constraints and 
cascaded macro constraints.

► We propose a novel multi-electrostatics region model accompanied by a footprint compression 
technique to effectively handle the discontinuity in the fence region.

► We propose a divergence-aware density weight scheduling scheme which can effectively addresses 
robustness issues.

► We propose a cascaded macro shredding technique to address the imbalance issue of cascaded macro 
sizes.

► Experiments demonstrate that OpenPARF 3.0 can achieve 13.3-49.1% overall score improvement as 
well as 1.81-3.18× speedup compared with Xilinx Vivado 2021.1 and other SOTA academic FPGA 
macro placers.



The OpenPARF 3.0 Framework



Overall Flow of OpenPARF 3.0
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Global Placement Model

Resource Tpye Set 𝒯

Multi-Electrostatics-based Global Placment Model

considering fence region constraints and cascaded macro constraints,

where 𝑆! denotes the multi-electrostatics density model as OpenPARF [Mai+, ASICON’23], 

Multi-Electrostatics-based Region Model

𝑆" denotes our proposed multi-electrostatics region model to resolve fence region constraints.

𝒯 = 𝐿𝑈𝑇, 𝐹𝐹, 𝐷𝑆𝑃, 𝐵𝑅𝐴𝑀, 𝐼𝑂 .

𝑆! = S#$%! , 	S&&! , 	S!'(! , S)"*+! , S,-! .

min
𝒙,𝒚

𝐿 𝒙, 𝒚 = 9𝑊(𝒙, 𝒚) + ∑1	∈'	 𝜆1𝒟1,

s.t. 𝒟1 = Φ1 +
4
5
𝒫1Φ1

5, ∀𝑠	 ∈ 𝑆! ∪ 𝑆",
Cascaded macro Constraints,



Multi-Electrostatics Region Model (I)

Multi-Electrostatics-based Region Model

For each resource type 𝑡	 ∈ 𝒯 within each fence region 𝑓 ∈ ℱ, we construct an electrostatics system 𝑆6,7" .

In other words, we construct |𝑆"| = |𝒯| ℱ  more potential energy terms as the density objective.
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<latexit sha1_base64="Bs7EgsCHMQiVuzM0RJaWUh0DaD8=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgQUoifh0LevDgoWLTFtJYNttNu3SzG3YnQgn9GV48KOLVX+PNf+O2zUFbHww83pthZl6YcKbBcb6twtLyyupacb20sbm1vVPe3WtqmSpCPSK5VO0Qa8qZoB4w4LSdKIrjkNNWOLye+K0nqjSTogGjhAYx7gsWMYLBSP5DN7vzGifO+PGmW644VWcKe5G4OamgHPVu+avTkySNqQDCsda+6yQQZFgBI5yOS51U0wSTIe5T31CBY6qDbHry2D4ySs+OpDIlwJ6qvycyHGs9ikPTGWMY6HlvIv7n+SlEV0HGRJICFWS2KEq5DdKe/G/3mKIE+MgQTBQzt9pkgBUmYFIqmRDc+ZcXSfO06l5Uz+/PKjUnj6OIDtAhOkYuukQ1dIvqyEMESfSMXtGbBdaL9W59zFoLVj6zj/7A+vwBLImQfQ==</latexit>

SD
LUT,0

<latexit sha1_base64="r/Ql2hAX22+/BakiwofVsYCM81g=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAEjxGNA9M1jA7mU2GzMwuM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQcyZNq777SwsLi2vrObW8usbm1vbhZ3duo4SRWiNRDxSzQBrypmkNcMMp81YUSwCThvB4GrsN56o0iyS92YYU1/gnmQhI9hY6eGuk1Yqx+7o8bpTKLoldwI0T7yMFCFDtVP4ancjkggqDeFY65bnxsZPsTKMcDrKtxNNY0wGuEdblkosqPbTycUjdGiVLgojZUsaNFF/T6RYaD0Uge0U2PT1rDcW//NaiQkv/ZTJODFUkumiMOHIRGj8PuoyRYnhQ0swUczeikgfK0yMDSlvQ/BmX54n9ZOSd146uz0tlt0sjhzswwEcgQcXUIYbqEINCEh4hld4c7Tz4rw7H9PWBSeb2YM/cD5/AGR/kAo=</latexit>

SD
FF,0

<latexit sha1_base64="r/Ql2hAX22+/BakiwofVsYCM81g=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAEjxGNA9M1jA7mU2GzMwuM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQcyZNq777SwsLi2vrObW8usbm1vbhZ3duo4SRWiNRDxSzQBrypmkNcMMp81YUSwCThvB4GrsN56o0iyS92YYU1/gnmQhI9hY6eGuk1Yqx+7o8bpTKLoldwI0T7yMFCFDtVP4ancjkggqDeFY65bnxsZPsTKMcDrKtxNNY0wGuEdblkosqPbTycUjdGiVLgojZUsaNFF/T6RYaD0Uge0U2PT1rDcW//NaiQkv/ZTJODFUkumiMOHIRGj8PuoyRYnhQ0swUczeikgfK0yMDSlvQ/BmX54n9ZOSd146uz0tlt0sjhzswwEcgQcXUIYbqEINCEh4hld4c7Tz4rw7H9PWBSeb2YM/cD5/AGR/kAo=</latexit>

SD
FF,0

<latexit sha1_base64="eEveTeMVyu57+BzCE/LJ/ZygDjQ=">AAAB8nicbVDJSgNBEK2JW4xb1KOXxiB4kDAjbseAOXiMxCwwGUNPpydp0tM9dPcIYchnePGgiFe/xpt/Y2c5aOKDgsd7VVTVCxPOtHHdbye3srq2vpHfLGxt7+zuFfcPmlqmitAGkVyqdog15UzQhmGG03aiKI5DTlvh8Hbit56o0kyKBzNKaBDjvmARI9hYya93s2q9duaOH6vdYsktu1OgZeLNSQnmqHWLX52eJGlMhSEca+17bmKCDCvDCKfjQifVNMFkiPvUt1TgmOogm548RidW6aFIKlvCoKn6eyLDsdajOLSdMTYDvehNxP88PzXRTZAxkaSGCjJbFKUcGYkm/6MeU5QYPrIEE8XsrYgMsMLE2JQKNgRv8eVl0jwve1fly/uLUsWdx5GHIziGU/DgGipwBzVoAAEJz/AKb45xXpx352PWmnPmM4fwB87nDxb5kG8=</latexit>

SD
DSP,0

<latexit sha1_base64="eEveTeMVyu57+BzCE/LJ/ZygDjQ=">AAAB8nicbVDJSgNBEK2JW4xb1KOXxiB4kDAjbseAOXiMxCwwGUNPpydp0tM9dPcIYchnePGgiFe/xpt/Y2c5aOKDgsd7VVTVCxPOtHHdbye3srq2vpHfLGxt7+zuFfcPmlqmitAGkVyqdog15UzQhmGG03aiKI5DTlvh8Hbit56o0kyKBzNKaBDjvmARI9hYya93s2q9duaOH6vdYsktu1OgZeLNSQnmqHWLX52eJGlMhSEca+17bmKCDCvDCKfjQifVNMFkiPvUt1TgmOogm548RidW6aFIKlvCoKn6eyLDsdajOLSdMTYDvehNxP88PzXRTZAxkaSGCjJbFKUcGYkm/6MeU5QYPrIEE8XsrYgMsMLE2JQKNgRv8eVl0jwve1fly/uLUsWdx5GHIziGU/DgGipwBzVoAAEJz/AKb45xXpx352PWmnPmM4fwB87nDxb5kG8=</latexit>

SD
DSP,0

<latexit sha1_base64="qsS6lk6xDt4XA8JrhPi/yBkY4PA=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4kDAjbse4HLwIcckCyRh6Oj1Jk56eobtHGIb8hhcPinj1Z7z5N3aSOWjig4LHe1VU1fMizpS27W8rNze/sLiUXy6srK6tbxQ3t+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8AaXI7/xRKVioXjQSUTdAPcE8xnB2kjt+056cXd+c2APH686xZJdtsdAs8TJSAkyVDvFr3Y3JHFAhSYcK9Vy7Ei7KZaaEU6HhXasaITJAPdoy1CBA6rcdHzzEO0ZpYv8UJoSGo3V3xMpDpRKAs90Blj31bQ3Ev/zWrH2z9yUiSjWVJDJIj/mSIdoFADqMkmJ5okhmEhmbkWkjyUm2sRUMCE40y/Pkvph2TkpH98elSp2FkcedmAX9sGBU6jANVShBgQieIZXeLNi68V6tz4mrTkrm9mGP7A+fwCYgZC0</latexit>

SD
BRAM,0

<latexit sha1_base64="qsS6lk6xDt4XA8JrhPi/yBkY4PA=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4kDAjbse4HLwIcckCyRh6Oj1Jk56eobtHGIb8hhcPinj1Z7z5N3aSOWjig4LHe1VU1fMizpS27W8rNze/sLiUXy6srK6tbxQ3t+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8AaXI7/xRKVioXjQSUTdAPcE8xnB2kjt+056cXd+c2APH686xZJdtsdAs8TJSAkyVDvFr3Y3JHFAhSYcK9Vy7Ei7KZaaEU6HhXasaITJAPdoy1CBA6rcdHzzEO0ZpYv8UJoSGo3V3xMpDpRKAs90Blj31bQ3Ev/zWrH2z9yUiSjWVJDJIj/mSIdoFADqMkmJ5okhmEhmbkWkjyUm2sRUMCE40y/Pkvph2TkpH98elSp2FkcedmAX9sGBU6jANVShBgQieIZXeLNi68V6tz4mrTkrm9mGP7A+fwCYgZC0</latexit>

SD
BRAM,0

<latexit sha1_base64="sQXZ2YF30gQ2cLxtNjM9pYzPFD4=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgQUoifh0LevDgoWLTFtJYNttNu3SzG3YnQgn9GV48KOLVX+PNf+O2zUFbHww83pthZl6YcKbBcb6twtLyyupacb20sbm1vVPe3WtqmSpCPSK5VO0Qa8qZoB4w4LSdKIrjkNNWOLye+K0nqjSTogGjhAYx7gsWMYLBSP5DN7vzGifu+PGmW644VWcKe5G4OamgHPVu+avTkySNqQDCsda+6yQQZFgBI5yOS51U0wSTIe5T31CBY6qDbHry2D4ySs+OpDIlwJ6qvycyHGs9ikPTGWMY6HlvIv7n+SlEV0HGRJICFWS2KEq5DdKe/G/3mKIE+MgQTBQzt9pkgBUmYFIqmRDc+ZcXSfO06l5Uz+/PKjUnj6OIDtAhOkYuukQ1dIvqyEMESfSMXtGbBdaL9W59zFoLVj6zj/7A+vwBLhCQfg==</latexit>

SD
LUT,1

<latexit sha1_base64="sQXZ2YF30gQ2cLxtNjM9pYzPFD4=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgQUoifh0LevDgoWLTFtJYNttNu3SzG3YnQgn9GV48KOLVX+PNf+O2zUFbHww83pthZl6YcKbBcb6twtLyyupacb20sbm1vVPe3WtqmSpCPSK5VO0Qa8qZoB4w4LSdKIrjkNNWOLye+K0nqjSTogGjhAYx7gsWMYLBSP5DN7vzGifu+PGmW644VWcKe5G4OamgHPVu+avTkySNqQDCsda+6yQQZFgBI5yOS51U0wSTIe5T31CBY6qDbHry2D4ySs+OpDIlwJ6qvycyHGs9ikPTGWMY6HlvIv7n+SlEV0HGRJICFWS2KEq5DdKe/G/3mKIE+MgQTBQzt9pkgBUmYFIqmRDc+ZcXSfO06l5Uz+/PKjUnj6OIDtAhOkYuukQ1dIvqyEMESfSMXtGbBdaL9W59zFoLVj6zj/7A+vwBLhCQfg==</latexit>

SD
LUT,1

<latexit sha1_base64="ltkR0jZuvYSiGN5/CabwHqk4WqQ=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAEjxGNA9M1jA7mU2GzMwuM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQcyZNq777SwsLi2vrObW8usbm1vbhZ3duo4SRWiNRDxSzQBrypmkNcMMp81YUSwCThvB4GrsN56o0iyS92YYU1/gnmQhI9hY6eGuk1Yqx97o8bpTKLoldwI0T7yMFCFDtVP4ancjkggqDeFY65bnxsZPsTKMcDrKtxNNY0wGuEdblkosqPbTycUjdGiVLgojZUsaNFF/T6RYaD0Uge0U2PT1rDcW//NaiQkv/ZTJODFUkumiMOHIRGj8PuoyRYnhQ0swUczeikgfK0yMDSlvQ/BmX54n9ZOSd146uz0tlt0sjhzswwEcgQcXUIYbqEINCEh4hld4c7Tz4rw7H9PWBSeb2YM/cD5/AGYGkAs=</latexit>

SD
FF,1

<latexit sha1_base64="ltkR0jZuvYSiGN5/CabwHqk4WqQ=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAEjxGNA9M1jA7mU2GzMwuM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQcyZNq777SwsLi2vrObW8usbm1vbhZ3duo4SRWiNRDxSzQBrypmkNcMMp81YUSwCThvB4GrsN56o0iyS92YYU1/gnmQhI9hY6eGuk1Yqx97o8bpTKLoldwI0T7yMFCFDtVP4ancjkggqDeFY65bnxsZPsTKMcDrKtxNNY0wGuEdblkosqPbTycUjdGiVLgojZUsaNFF/T6RYaD0Uge0U2PT1rDcW//NaiQkv/ZTJODFUkumiMOHIRGj8PuoyRYnhQ0swUczeikgfK0yMDSlvQ/BmX54n9ZOSd146uz0tlt0sjhzswwEcgQcXUIYbqEINCEh4hld4c7Tz4rw7H9PWBSeb2YM/cD5/AGYGkAs=</latexit>

SD
FF,1

<latexit sha1_base64="3kaGzSynKJj0Gk7hawWARS8Rntw=">AAAB8nicbVDJSgNBEO2JW4xb1KOXxiB4kDAjbseAOXiMxCwwGUNPpydp0tM9dNcIYchnePGgiFe/xpt/Y2c5aOKDgsd7VVTVCxPBDbjut5NbWV1b38hvFra2d3b3ivsHTaNSTVmDKqF0OySGCS5ZAzgI1k40I3EoWCsc3k781hPThiv5AKOEBTHpSx5xSsBKfr2bVeu1M2/8WO0WS27ZnQIvE29OSmiOWrf41ekpmsZMAhXEGN9zEwgyooFTwcaFTmpYQuiQ9JlvqSQxM0E2PXmMT6zSw5HStiTgqfp7IiOxMaM4tJ0xgYFZ9Cbif56fQnQTZFwmKTBJZ4uiVGBQePI/7nHNKIiRJYRqbm/FdEA0oWBTKtgQvMWXl0nzvOxdlS/vL0oVdx5HHh2hY3SKPHSNKugO1VADUaTQM3pFbw44L8678zFrzTnzmUP0B87nDxiAkHA=</latexit>

SD
DSP,1

<latexit sha1_base64="3kaGzSynKJj0Gk7hawWARS8Rntw=">AAAB8nicbVDJSgNBEO2JW4xb1KOXxiB4kDAjbseAOXiMxCwwGUNPpydp0tM9dNcIYchnePGgiFe/xpt/Y2c5aOKDgsd7VVTVCxPBDbjut5NbWV1b38hvFra2d3b3ivsHTaNSTVmDKqF0OySGCS5ZAzgI1k40I3EoWCsc3k781hPThiv5AKOEBTHpSx5xSsBKfr2bVeu1M2/8WO0WS27ZnQIvE29OSmiOWrf41ekpmsZMAhXEGN9zEwgyooFTwcaFTmpYQuiQ9JlvqSQxM0E2PXmMT6zSw5HStiTgqfp7IiOxMaM4tJ0xgYFZ9Cbif56fQnQTZFwmKTBJZ4uiVGBQePI/7nHNKIiRJYRqbm/FdEA0oWBTKtgQvMWXl0nzvOxdlS/vL0oVdx5HHh2hY3SKPHSNKugO1VADUaTQM3pFbw44L8678zFrzTnzmUP0B87nDxiAkHA=</latexit>

SD
DSP,1

<latexit sha1_base64="RkDGJETOnO8z2vZap4vBdUv40/o=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4kDAjbse4HLwIcckCyRh6Oj1Jk56eobtHGIb8hhcPinj1Z7z5N3aSOWjig4LHe1VU1fMizpS27W8rNze/sLiUXy6srK6tbxQ3t+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8AaXI7/xRKVioXjQSUTdAPcE8xnB2kjt+056cXd+c+AMH686xZJdtsdAs8TJSAkyVDvFr3Y3JHFAhSYcK9Vy7Ei7KZaaEU6HhXasaITJAPdoy1CBA6rcdHzzEO0ZpYv8UJoSGo3V3xMpDpRKAs90Blj31bQ3Ev/zWrH2z9yUiSjWVJDJIj/mSIdoFADqMkmJ5okhmEhmbkWkjyUm2sRUMCE40y/Pkvph2TkpH98elSp2FkcedmAX9sGBU6jANVShBgQieIZXeLNi68V6tz4mrTkrm9mGP7A+fwCaCJC1</latexit>

SD
BRAM,1

<latexit sha1_base64="RkDGJETOnO8z2vZap4vBdUv40/o=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4kDAjbse4HLwIcckCyRh6Oj1Jk56eobtHGIb8hhcPinj1Z7z5N3aSOWjig4LHe1VU1fMizpS27W8rNze/sLiUXy6srK6tbxQ3t+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8AaXI7/xRKVioXjQSUTdAPcE8xnB2kjt+056cXd+c+AMH686xZJdtsdAs8TJSAkyVDvFr3Y3JHFAhSYcK9Vy7Ei7KZaaEU6HhXasaITJAPdoy1CBA6rcdHzzEO0ZpYv8UJoSGo3V3xMpDpRKAs90Blj31bQ3Ev/zWrH2z9yUiSjWVJDJIj/mSIdoFADqMkmJ5okhmEhmbkWkjyUm2sRUMCE40y/Pkvph2TkpH98elSp2FkcedmAX9sGBU6jANVShBgQieIZXeLNi68V6tz4mrTkrm9mGP7A+fwCaCJC1</latexit>

SD
BRAM,1

Region#0 Region#0 Region#0Region#0 Region#1 Region#1Region#1 Region#1

BRAM IODSPFFLUT

Region-free Region #0 Region #1

Resource Type

Movable FillerFixed

Fence Region



Multi-Electrostatics Region Model (II)

1. Placement Instances
All placement instances are firstly categorized as movable instances, fixed instances, and fillers.
Fillers are artificially created for the purpose of target density control for each electrostatics system.

Assigned
Intances

Background 
Density Maps

Placement
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Assign Instances
Discard fence region-free Instances

<latexit sha1_base64="Bs7EgsCHMQiVuzM0RJaWUh0DaD8=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgQUoifh0LevDgoWLTFtJYNttNu3SzG3YnQgn9GV48KOLVX+PNf+O2zUFbHww83pthZl6YcKbBcb6twtLyyupacb20sbm1vVPe3WtqmSpCPSK5VO0Qa8qZoB4w4LSdKIrjkNNWOLye+K0nqjSTogGjhAYx7gsWMYLBSP5DN7vzGifO+PGmW644VWcKe5G4OamgHPVu+avTkySNqQDCsda+6yQQZFgBI5yOS51U0wSTIe5T31CBY6qDbHry2D4ySs+OpDIlwJ6qvycyHGs9ikPTGWMY6HlvIv7n+SlEV0HGRJICFWS2KEq5DdKe/G/3mKIE+MgQTBQzt9pkgBUmYFIqmRDc+ZcXSfO06l5Uz+/PKjUnj6OIDtAhOkYuukQ1dIvqyEMESfSMXtGbBdaL9W59zFoLVj6zj/7A+vwBLImQfQ==</latexit>

SD
LUT,0

<latexit sha1_base64="Bs7EgsCHMQiVuzM0RJaWUh0DaD8=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgQUoifh0LevDgoWLTFtJYNttNu3SzG3YnQgn9GV48KOLVX+PNf+O2zUFbHww83pthZl6YcKbBcb6twtLyyupacb20sbm1vVPe3WtqmSpCPSK5VO0Qa8qZoB4w4LSdKIrjkNNWOLye+K0nqjSTogGjhAYx7gsWMYLBSP5DN7vzGifO+PGmW644VWcKe5G4OamgHPVu+avTkySNqQDCsda+6yQQZFgBI5yOS51U0wSTIe5T31CBY6qDbHry2D4ySs+OpDIlwJ6qvycyHGs9ikPTGWMY6HlvIv7n+SlEV0HGRJICFWS2KEq5DdKe/G/3mKIE+MgQTBQzt9pkgBUmYFIqmRDc+ZcXSfO06l5Uz+/PKjUnj6OIDtAhOkYuukQ1dIvqyEMESfSMXtGbBdaL9W59zFoLVj6zj/7A+vwBLImQfQ==</latexit>

SD
LUT,0 Field

<latexit sha1_base64="r/Ql2hAX22+/BakiwofVsYCM81g=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAEjxGNA9M1jA7mU2GzMwuM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQcyZNq777SwsLi2vrObW8usbm1vbhZ3duo4SRWiNRDxSzQBrypmkNcMMp81YUSwCThvB4GrsN56o0iyS92YYU1/gnmQhI9hY6eGuk1Yqx+7o8bpTKLoldwI0T7yMFCFDtVP4ancjkggqDeFY65bnxsZPsTKMcDrKtxNNY0wGuEdblkosqPbTycUjdGiVLgojZUsaNFF/T6RYaD0Uge0U2PT1rDcW//NaiQkv/ZTJODFUkumiMOHIRGj8PuoyRYnhQ0swUczeikgfK0yMDSlvQ/BmX54n9ZOSd146uz0tlt0sjhzswwEcgQcXUIYbqEINCEh4hld4c7Tz4rw7H9PWBSeb2YM/cD5/AGR/kAo=</latexit>

SD
FF,0

<latexit sha1_base64="r/Ql2hAX22+/BakiwofVsYCM81g=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAEjxGNA9M1jA7mU2GzMwuM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQcyZNq777SwsLi2vrObW8usbm1vbhZ3duo4SRWiNRDxSzQBrypmkNcMMp81YUSwCThvB4GrsN56o0iyS92YYU1/gnmQhI9hY6eGuk1Yqx+7o8bpTKLoldwI0T7yMFCFDtVP4ancjkggqDeFY65bnxsZPsTKMcDrKtxNNY0wGuEdblkosqPbTycUjdGiVLgojZUsaNFF/T6RYaD0Uge0U2PT1rDcW//NaiQkv/ZTJODFUkumiMOHIRGj8PuoyRYnhQ0swUczeikgfK0yMDSlvQ/BmX54n9ZOSd146uz0tlt0sjhzswwEcgQcXUIYbqEINCEh4hld4c7Tz4rw7H9PWBSeb2YM/cD5/AGR/kAo=</latexit>

SD
FF,0 Field

<latexit sha1_base64="eEveTeMVyu57+BzCE/LJ/ZygDjQ=">AAAB8nicbVDJSgNBEK2JW4xb1KOXxiB4kDAjbseAOXiMxCwwGUNPpydp0tM9dPcIYchnePGgiFe/xpt/Y2c5aOKDgsd7VVTVCxPOtHHdbye3srq2vpHfLGxt7+zuFfcPmlqmitAGkVyqdog15UzQhmGG03aiKI5DTlvh8Hbit56o0kyKBzNKaBDjvmARI9hYya93s2q9duaOH6vdYsktu1OgZeLNSQnmqHWLX52eJGlMhSEca+17bmKCDCvDCKfjQifVNMFkiPvUt1TgmOogm548RidW6aFIKlvCoKn6eyLDsdajOLSdMTYDvehNxP88PzXRTZAxkaSGCjJbFKUcGYkm/6MeU5QYPrIEE8XsrYgMsMLE2JQKNgRv8eVl0jwve1fly/uLUsWdx5GHIziGU/DgGipwBzVoAAEJz/AKb45xXpx352PWmnPmM4fwB87nDxb5kG8=</latexit>

SD
DSP,0

<latexit sha1_base64="eEveTeMVyu57+BzCE/LJ/ZygDjQ=">AAAB8nicbVDJSgNBEK2JW4xb1KOXxiB4kDAjbseAOXiMxCwwGUNPpydp0tM9dPcIYchnePGgiFe/xpt/Y2c5aOKDgsd7VVTVCxPOtHHdbye3srq2vpHfLGxt7+zuFfcPmlqmitAGkVyqdog15UzQhmGG03aiKI5DTlvh8Hbit56o0kyKBzNKaBDjvmARI9hYya93s2q9duaOH6vdYsktu1OgZeLNSQnmqHWLX52eJGlMhSEca+17bmKCDCvDCKfjQifVNMFkiPvUt1TgmOogm548RidW6aFIKlvCoKn6eyLDsdajOLSdMTYDvehNxP88PzXRTZAxkaSGCjJbFKUcGYkm/6MeU5QYPrIEE8XsrYgMsMLE2JQKNgRv8eVl0jwve1fly/uLUsWdx5GHIziGU/DgGipwBzVoAAEJz/AKb45xXpx352PWmnPmM4fwB87nDxb5kG8=</latexit>

SD
DSP,0 Field

<latexit sha1_base64="qsS6lk6xDt4XA8JrhPi/yBkY4PA=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4kDAjbse4HLwIcckCyRh6Oj1Jk56eobtHGIb8hhcPinj1Z7z5N3aSOWjig4LHe1VU1fMizpS27W8rNze/sLiUXy6srK6tbxQ3t+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8AaXI7/xRKVioXjQSUTdAPcE8xnB2kjt+056cXd+c2APH686xZJdtsdAs8TJSAkyVDvFr3Y3JHFAhSYcK9Vy7Ei7KZaaEU6HhXasaITJAPdoy1CBA6rcdHzzEO0ZpYv8UJoSGo3V3xMpDpRKAs90Blj31bQ3Ev/zWrH2z9yUiSjWVJDJIj/mSIdoFADqMkmJ5okhmEhmbkWkjyUm2sRUMCE40y/Pkvph2TkpH98elSp2FkcedmAX9sGBU6jANVShBgQieIZXeLNi68V6tz4mrTkrm9mGP7A+fwCYgZC0</latexit>

SD
BRAM,0

<latexit sha1_base64="qsS6lk6xDt4XA8JrhPi/yBkY4PA=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4kDAjbse4HLwIcckCyRh6Oj1Jk56eobtHGIb8hhcPinj1Z7z5N3aSOWjig4LHe1VU1fMizpS27W8rNze/sLiUXy6srK6tbxQ3t+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8AaXI7/xRKVioXjQSUTdAPcE8xnB2kjt+056cXd+c2APH686xZJdtsdAs8TJSAkyVDvFr3Y3JHFAhSYcK9Vy7Ei7KZaaEU6HhXasaITJAPdoy1CBA6rcdHzzEO0ZpYv8UJoSGo3V3xMpDpRKAs90Blj31bQ3Ev/zWrH2z9yUiSjWVJDJIj/mSIdoFADqMkmJ5okhmEhmbkWkjyUm2sRUMCE40y/Pkvph2TkpH98elSp2FkcedmAX9sGBU6jANVShBgQieIZXeLNi68V6tz4mrTkrm9mGP7A+fwCYgZC0</latexit>

SD
BRAM,0 Field

<latexit sha1_base64="sQXZ2YF30gQ2cLxtNjM9pYzPFD4=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgQUoifh0LevDgoWLTFtJYNttNu3SzG3YnQgn9GV48KOLVX+PNf+O2zUFbHww83pthZl6YcKbBcb6twtLyyupacb20sbm1vVPe3WtqmSpCPSK5VO0Qa8qZoB4w4LSdKIrjkNNWOLye+K0nqjSTogGjhAYx7gsWMYLBSP5DN7vzGifu+PGmW644VWcKe5G4OamgHPVu+avTkySNqQDCsda+6yQQZFgBI5yOS51U0wSTIe5T31CBY6qDbHry2D4ySs+OpDIlwJ6qvycyHGs9ikPTGWMY6HlvIv7n+SlEV0HGRJICFWS2KEq5DdKe/G/3mKIE+MgQTBQzt9pkgBUmYFIqmRDc+ZcXSfO06l5Uz+/PKjUnj6OIDtAhOkYuukQ1dIvqyEMESfSMXtGbBdaL9W59zFoLVj6zj/7A+vwBLhCQfg==</latexit>

SD
LUT,1

<latexit sha1_base64="sQXZ2YF30gQ2cLxtNjM9pYzPFD4=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgQUoifh0LevDgoWLTFtJYNttNu3SzG3YnQgn9GV48KOLVX+PNf+O2zUFbHww83pthZl6YcKbBcb6twtLyyupacb20sbm1vVPe3WtqmSpCPSK5VO0Qa8qZoB4w4LSdKIrjkNNWOLye+K0nqjSTogGjhAYx7gsWMYLBSP5DN7vzGifu+PGmW644VWcKe5G4OamgHPVu+avTkySNqQDCsda+6yQQZFgBI5yOS51U0wSTIe5T31CBY6qDbHry2D4ySs+OpDIlwJ6qvycyHGs9ikPTGWMY6HlvIv7n+SlEV0HGRJICFWS2KEq5DdKe/G/3mKIE+MgQTBQzt9pkgBUmYFIqmRDc+ZcXSfO06l5Uz+/PKjUnj6OIDtAhOkYuukQ1dIvqyEMESfSMXtGbBdaL9W59zFoLVj6zj/7A+vwBLhCQfg==</latexit>

SD
LUT,1 Field

<latexit sha1_base64="ltkR0jZuvYSiGN5/CabwHqk4WqQ=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAEjxGNA9M1jA7mU2GzMwuM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQcyZNq777SwsLi2vrObW8usbm1vbhZ3duo4SRWiNRDxSzQBrypmkNcMMp81YUSwCThvB4GrsN56o0iyS92YYU1/gnmQhI9hY6eGuk1Yqx97o8bpTKLoldwI0T7yMFCFDtVP4ancjkggqDeFY65bnxsZPsTKMcDrKtxNNY0wGuEdblkosqPbTycUjdGiVLgojZUsaNFF/T6RYaD0Uge0U2PT1rDcW//NaiQkv/ZTJODFUkumiMOHIRGj8PuoyRYnhQ0swUczeikgfK0yMDSlvQ/BmX54n9ZOSd146uz0tlt0sjhzswwEcgQcXUIYbqEINCEh4hld4c7Tz4rw7H9PWBSeb2YM/cD5/AGYGkAs=</latexit>

SD
FF,1

<latexit sha1_base64="ltkR0jZuvYSiGN5/CabwHqk4WqQ=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAEjxGNA9M1jA7mU2GzMwuM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQcyZNq777SwsLi2vrObW8usbm1vbhZ3duo4SRWiNRDxSzQBrypmkNcMMp81YUSwCThvB4GrsN56o0iyS92YYU1/gnmQhI9hY6eGuk1Yqx97o8bpTKLoldwI0T7yMFCFDtVP4ancjkggqDeFY65bnxsZPsTKMcDrKtxNNY0wGuEdblkosqPbTycUjdGiVLgojZUsaNFF/T6RYaD0Uge0U2PT1rDcW//NaiQkv/ZTJODFUkumiMOHIRGj8PuoyRYnhQ0swUczeikgfK0yMDSlvQ/BmX54n9ZOSd146uz0tlt0sjhzswwEcgQcXUIYbqEINCEh4hld4c7Tz4rw7H9PWBSeb2YM/cD5/AGYGkAs=</latexit>

SD
FF,1 Field

<latexit sha1_base64="3kaGzSynKJj0Gk7hawWARS8Rntw=">AAAB8nicbVDJSgNBEO2JW4xb1KOXxiB4kDAjbseAOXiMxCwwGUNPpydp0tM9dNcIYchnePGgiFe/xpt/Y2c5aOKDgsd7VVTVCxPBDbjut5NbWV1b38hvFra2d3b3ivsHTaNSTVmDKqF0OySGCS5ZAzgI1k40I3EoWCsc3k781hPThiv5AKOEBTHpSx5xSsBKfr2bVeu1M2/8WO0WS27ZnQIvE29OSmiOWrf41ekpmsZMAhXEGN9zEwgyooFTwcaFTmpYQuiQ9JlvqSQxM0E2PXmMT6zSw5HStiTgqfp7IiOxMaM4tJ0xgYFZ9Cbif56fQnQTZFwmKTBJZ4uiVGBQePI/7nHNKIiRJYRqbm/FdEA0oWBTKtgQvMWXl0nzvOxdlS/vL0oVdx5HHh2hY3SKPHSNKugO1VADUaTQM3pFbw44L8678zFrzTnzmUP0B87nDxiAkHA=</latexit>

SD
DSP,1

<latexit sha1_base64="3kaGzSynKJj0Gk7hawWARS8Rntw=">AAAB8nicbVDJSgNBEO2JW4xb1KOXxiB4kDAjbseAOXiMxCwwGUNPpydp0tM9dNcIYchnePGgiFe/xpt/Y2c5aOKDgsd7VVTVCxPBDbjut5NbWV1b38hvFra2d3b3ivsHTaNSTVmDKqF0OySGCS5ZAzgI1k40I3EoWCsc3k781hPThiv5AKOEBTHpSx5xSsBKfr2bVeu1M2/8WO0WS27ZnQIvE29OSmiOWrf41ekpmsZMAhXEGN9zEwgyooFTwcaFTmpYQuiQ9JlvqSQxM0E2PXmMT6zSw5HStiTgqfp7IiOxMaM4tJ0xgYFZ9Cbif56fQnQTZFwmKTBJZ4uiVGBQePI/7nHNKIiRJYRqbm/FdEA0oWBTKtgQvMWXl0nzvOxdlS/vL0oVdx5HHh2hY3SKPHSNKugO1VADUaTQM3pFbw44L8678zFrzTnzmUP0B87nDxiAkHA=</latexit>

SD
DSP,1 Field

<latexit sha1_base64="RkDGJETOnO8z2vZap4vBdUv40/o=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4kDAjbse4HLwIcckCyRh6Oj1Jk56eobtHGIb8hhcPinj1Z7z5N3aSOWjig4LHe1VU1fMizpS27W8rNze/sLiUXy6srK6tbxQ3t+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8AaXI7/xRKVioXjQSUTdAPcE8xnB2kjt+056cXd+c+AMH686xZJdtsdAs8TJSAkyVDvFr3Y3JHFAhSYcK9Vy7Ei7KZaaEU6HhXasaITJAPdoy1CBA6rcdHzzEO0ZpYv8UJoSGo3V3xMpDpRKAs90Blj31bQ3Ev/zWrH2z9yUiSjWVJDJIj/mSIdoFADqMkmJ5okhmEhmbkWkjyUm2sRUMCE40y/Pkvph2TkpH98elSp2FkcedmAX9sGBU6jANVShBgQieIZXeLNi68V6tz4mrTkrm9mGP7A+fwCaCJC1</latexit>

SD
BRAM,1

<latexit sha1_base64="RkDGJETOnO8z2vZap4vBdUv40/o=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4kDAjbse4HLwIcckCyRh6Oj1Jk56eobtHGIb8hhcPinj1Z7z5N3aSOWjig4LHe1VU1fMizpS27W8rNze/sLiUXy6srK6tbxQ3t+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8AaXI7/xRKVioXjQSUTdAPcE8xnB2kjt+056cXd+c+AMH686xZJdtsdAs8TJSAkyVDvFr3Y3JHFAhSYcK9Vy7Ei7KZaaEU6HhXasaITJAPdoy1CBA6rcdHzzEO0ZpYv8UJoSGo3V3xMpDpRKAs90Blj31bQ3Ev/zWrH2z9yUiSjWVJDJIj/mSIdoFADqMkmJ5okhmEhmbkWkjyUm2sRUMCE40y/Pkvph2TkpH98elSp2FkcedmAX9sGBU6jANVShBgQieIZXeLNi68V6tz4mrTkrm9mGP7A+fwCaCJC1</latexit>

SD
BRAM,1 Field

→ → → → → → → →

+ + + + + + + +

Multi-Electrostatics 
Region Model Obj

Colored sites exhibit a 
non-zero capacity, so 
their background 
densities are zero.
Vice versa for sites 
without color.

<latexit sha1_base64="Bs7EgsCHMQiVuzM0RJaWUh0DaD8=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgQUoifh0LevDgoWLTFtJYNttNu3SzG3YnQgn9GV48KOLVX+PNf+O2zUFbHww83pthZl6YcKbBcb6twtLyyupacb20sbm1vVPe3WtqmSpCPSK5VO0Qa8qZoB4w4LSdKIrjkNNWOLye+K0nqjSTogGjhAYx7gsWMYLBSP5DN7vzGifO+PGmW644VWcKe5G4OamgHPVu+avTkySNqQDCsda+6yQQZFgBI5yOS51U0wSTIe5T31CBY6qDbHry2D4ySs+OpDIlwJ6qvycyHGs9ikPTGWMY6HlvIv7n+SlEV0HGRJICFWS2KEq5DdKe/G/3mKIE+MgQTBQzt9pkgBUmYFIqmRDc+ZcXSfO06l5Uz+/PKjUnj6OIDtAhOkYuukQ1dIvqyEMESfSMXtGbBdaL9W59zFoLVj6zj/7A+vwBLImQfQ==</latexit>

SD
LUT,0

<latexit sha1_base64="Bs7EgsCHMQiVuzM0RJaWUh0DaD8=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgQUoifh0LevDgoWLTFtJYNttNu3SzG3YnQgn9GV48KOLVX+PNf+O2zUFbHww83pthZl6YcKbBcb6twtLyyupacb20sbm1vVPe3WtqmSpCPSK5VO0Qa8qZoB4w4LSdKIrjkNNWOLye+K0nqjSTogGjhAYx7gsWMYLBSP5DN7vzGifO+PGmW644VWcKe5G4OamgHPVu+avTkySNqQDCsda+6yQQZFgBI5yOS51U0wSTIe5T31CBY6qDbHry2D4ySs+OpDIlwJ6qvycyHGs9ikPTGWMY6HlvIv7n+SlEV0HGRJICFWS2KEq5DdKe/G/3mKIE+MgQTBQzt9pkgBUmYFIqmRDc+ZcXSfO06l5Uz+/PKjUnj6OIDtAhOkYuukQ1dIvqyEMESfSMXtGbBdaL9W59zFoLVj6zj/7A+vwBLImQfQ==</latexit>

SD
LUT,0

<latexit sha1_base64="r/Ql2hAX22+/BakiwofVsYCM81g=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAEjxGNA9M1jA7mU2GzMwuM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQcyZNq777SwsLi2vrObW8usbm1vbhZ3duo4SRWiNRDxSzQBrypmkNcMMp81YUSwCThvB4GrsN56o0iyS92YYU1/gnmQhI9hY6eGuk1Yqx+7o8bpTKLoldwI0T7yMFCFDtVP4ancjkggqDeFY65bnxsZPsTKMcDrKtxNNY0wGuEdblkosqPbTycUjdGiVLgojZUsaNFF/T6RYaD0Uge0U2PT1rDcW//NaiQkv/ZTJODFUkumiMOHIRGj8PuoyRYnhQ0swUczeikgfK0yMDSlvQ/BmX54n9ZOSd146uz0tlt0sjhzswwEcgQcXUIYbqEINCEh4hld4c7Tz4rw7H9PWBSeb2YM/cD5/AGR/kAo=</latexit>

SD
FF,0

<latexit sha1_base64="r/Ql2hAX22+/BakiwofVsYCM81g=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAEjxGNA9M1jA7mU2GzMwuM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQcyZNq777SwsLi2vrObW8usbm1vbhZ3duo4SRWiNRDxSzQBrypmkNcMMp81YUSwCThvB4GrsN56o0iyS92YYU1/gnmQhI9hY6eGuk1Yqx+7o8bpTKLoldwI0T7yMFCFDtVP4ancjkggqDeFY65bnxsZPsTKMcDrKtxNNY0wGuEdblkosqPbTycUjdGiVLgojZUsaNFF/T6RYaD0Uge0U2PT1rDcW//NaiQkv/ZTJODFUkumiMOHIRGj8PuoyRYnhQ0swUczeikgfK0yMDSlvQ/BmX54n9ZOSd146uz0tlt0sjhzswwEcgQcXUIYbqEINCEh4hld4c7Tz4rw7H9PWBSeb2YM/cD5/AGR/kAo=</latexit>

SD
FF,0

<latexit sha1_base64="eEveTeMVyu57+BzCE/LJ/ZygDjQ=">AAAB8nicbVDJSgNBEK2JW4xb1KOXxiB4kDAjbseAOXiMxCwwGUNPpydp0tM9dPcIYchnePGgiFe/xpt/Y2c5aOKDgsd7VVTVCxPOtHHdbye3srq2vpHfLGxt7+zuFfcPmlqmitAGkVyqdog15UzQhmGG03aiKI5DTlvh8Hbit56o0kyKBzNKaBDjvmARI9hYya93s2q9duaOH6vdYsktu1OgZeLNSQnmqHWLX52eJGlMhSEca+17bmKCDCvDCKfjQifVNMFkiPvUt1TgmOogm548RidW6aFIKlvCoKn6eyLDsdajOLSdMTYDvehNxP88PzXRTZAxkaSGCjJbFKUcGYkm/6MeU5QYPrIEE8XsrYgMsMLE2JQKNgRv8eVl0jwve1fly/uLUsWdx5GHIziGU/DgGipwBzVoAAEJz/AKb45xXpx352PWmnPmM4fwB87nDxb5kG8=</latexit>

SD
DSP,0

<latexit sha1_base64="eEveTeMVyu57+BzCE/LJ/ZygDjQ=">AAAB8nicbVDJSgNBEK2JW4xb1KOXxiB4kDAjbseAOXiMxCwwGUNPpydp0tM9dPcIYchnePGgiFe/xpt/Y2c5aOKDgsd7VVTVCxPOtHHdbye3srq2vpHfLGxt7+zuFfcPmlqmitAGkVyqdog15UzQhmGG03aiKI5DTlvh8Hbit56o0kyKBzNKaBDjvmARI9hYya93s2q9duaOH6vdYsktu1OgZeLNSQnmqHWLX52eJGlMhSEca+17bmKCDCvDCKfjQifVNMFkiPvUt1TgmOogm548RidW6aFIKlvCoKn6eyLDsdajOLSdMTYDvehNxP88PzXRTZAxkaSGCjJbFKUcGYkm/6MeU5QYPrIEE8XsrYgMsMLE2JQKNgRv8eVl0jwve1fly/uLUsWdx5GHIziGU/DgGipwBzVoAAEJz/AKb45xXpx352PWmnPmM4fwB87nDxb5kG8=</latexit>

SD
DSP,0

<latexit sha1_base64="qsS6lk6xDt4XA8JrhPi/yBkY4PA=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4kDAjbse4HLwIcckCyRh6Oj1Jk56eobtHGIb8hhcPinj1Z7z5N3aSOWjig4LHe1VU1fMizpS27W8rNze/sLiUXy6srK6tbxQ3t+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8AaXI7/xRKVioXjQSUTdAPcE8xnB2kjt+056cXd+c2APH686xZJdtsdAs8TJSAkyVDvFr3Y3JHFAhSYcK9Vy7Ei7KZaaEU6HhXasaITJAPdoy1CBA6rcdHzzEO0ZpYv8UJoSGo3V3xMpDpRKAs90Blj31bQ3Ev/zWrH2z9yUiSjWVJDJIj/mSIdoFADqMkmJ5okhmEhmbkWkjyUm2sRUMCE40y/Pkvph2TkpH98elSp2FkcedmAX9sGBU6jANVShBgQieIZXeLNi68V6tz4mrTkrm9mGP7A+fwCYgZC0</latexit>

SD
BRAM,0

<latexit sha1_base64="qsS6lk6xDt4XA8JrhPi/yBkY4PA=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4kDAjbse4HLwIcckCyRh6Oj1Jk56eobtHGIb8hhcPinj1Z7z5N3aSOWjig4LHe1VU1fMizpS27W8rNze/sLiUXy6srK6tbxQ3t+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8AaXI7/xRKVioXjQSUTdAPcE8xnB2kjt+056cXd+c2APH686xZJdtsdAs8TJSAkyVDvFr3Y3JHFAhSYcK9Vy7Ei7KZaaEU6HhXasaITJAPdoy1CBA6rcdHzzEO0ZpYv8UJoSGo3V3xMpDpRKAs90Blj31bQ3Ev/zWrH2z9yUiSjWVJDJIj/mSIdoFADqMkmJ5okhmEhmbkWkjyUm2sRUMCE40y/Pkvph2TkpH98elSp2FkcedmAX9sGBU6jANVShBgQieIZXeLNi68V6tz4mrTkrm9mGP7A+fwCYgZC0</latexit>

SD
BRAM,0

<latexit sha1_base64="sQXZ2YF30gQ2cLxtNjM9pYzPFD4=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgQUoifh0LevDgoWLTFtJYNttNu3SzG3YnQgn9GV48KOLVX+PNf+O2zUFbHww83pthZl6YcKbBcb6twtLyyupacb20sbm1vVPe3WtqmSpCPSK5VO0Qa8qZoB4w4LSdKIrjkNNWOLye+K0nqjSTogGjhAYx7gsWMYLBSP5DN7vzGifu+PGmW644VWcKe5G4OamgHPVu+avTkySNqQDCsda+6yQQZFgBI5yOS51U0wSTIe5T31CBY6qDbHry2D4ySs+OpDIlwJ6qvycyHGs9ikPTGWMY6HlvIv7n+SlEV0HGRJICFWS2KEq5DdKe/G/3mKIE+MgQTBQzt9pkgBUmYFIqmRDc+ZcXSfO06l5Uz+/PKjUnj6OIDtAhOkYuukQ1dIvqyEMESfSMXtGbBdaL9W59zFoLVj6zj/7A+vwBLhCQfg==</latexit>

SD
LUT,1

<latexit sha1_base64="sQXZ2YF30gQ2cLxtNjM9pYzPFD4=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgQUoifh0LevDgoWLTFtJYNttNu3SzG3YnQgn9GV48KOLVX+PNf+O2zUFbHww83pthZl6YcKbBcb6twtLyyupacb20sbm1vVPe3WtqmSpCPSK5VO0Qa8qZoB4w4LSdKIrjkNNWOLye+K0nqjSTogGjhAYx7gsWMYLBSP5DN7vzGifu+PGmW644VWcKe5G4OamgHPVu+avTkySNqQDCsda+6yQQZFgBI5yOS51U0wSTIe5T31CBY6qDbHry2D4ySs+OpDIlwJ6qvycyHGs9ikPTGWMY6HlvIv7n+SlEV0HGRJICFWS2KEq5DdKe/G/3mKIE+MgQTBQzt9pkgBUmYFIqmRDc+ZcXSfO06l5Uz+/PKjUnj6OIDtAhOkYuukQ1dIvqyEMESfSMXtGbBdaL9W59zFoLVj6zj/7A+vwBLhCQfg==</latexit>

SD
LUT,1

<latexit sha1_base64="ltkR0jZuvYSiGN5/CabwHqk4WqQ=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAEjxGNA9M1jA7mU2GzMwuM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQcyZNq777SwsLi2vrObW8usbm1vbhZ3duo4SRWiNRDxSzQBrypmkNcMMp81YUSwCThvB4GrsN56o0iyS92YYU1/gnmQhI9hY6eGuk1Yqx97o8bpTKLoldwI0T7yMFCFDtVP4ancjkggqDeFY65bnxsZPsTKMcDrKtxNNY0wGuEdblkosqPbTycUjdGiVLgojZUsaNFF/T6RYaD0Uge0U2PT1rDcW//NaiQkv/ZTJODFUkumiMOHIRGj8PuoyRYnhQ0swUczeikgfK0yMDSlvQ/BmX54n9ZOSd146uz0tlt0sjhzswwEcgQcXUIYbqEINCEh4hld4c7Tz4rw7H9PWBSeb2YM/cD5/AGYGkAs=</latexit>

SD
FF,1

<latexit sha1_base64="ltkR0jZuvYSiGN5/CabwHqk4WqQ=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAEjxGNA9M1jA7mU2GzMwuM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQcyZNq777SwsLi2vrObW8usbm1vbhZ3duo4SRWiNRDxSzQBrypmkNcMMp81YUSwCThvB4GrsN56o0iyS92YYU1/gnmQhI9hY6eGuk1Yqx97o8bpTKLoldwI0T7yMFCFDtVP4ancjkggqDeFY65bnxsZPsTKMcDrKtxNNY0wGuEdblkosqPbTycUjdGiVLgojZUsaNFF/T6RYaD0Uge0U2PT1rDcW//NaiQkv/ZTJODFUkumiMOHIRGj8PuoyRYnhQ0swUczeikgfK0yMDSlvQ/BmX54n9ZOSd146uz0tlt0sjhzswwEcgQcXUIYbqEINCEh4hld4c7Tz4rw7H9PWBSeb2YM/cD5/AGYGkAs=</latexit>

SD
FF,1

<latexit sha1_base64="3kaGzSynKJj0Gk7hawWARS8Rntw=">AAAB8nicbVDJSgNBEO2JW4xb1KOXxiB4kDAjbseAOXiMxCwwGUNPpydp0tM9dNcIYchnePGgiFe/xpt/Y2c5aOKDgsd7VVTVCxPBDbjut5NbWV1b38hvFra2d3b3ivsHTaNSTVmDKqF0OySGCS5ZAzgI1k40I3EoWCsc3k781hPThiv5AKOEBTHpSx5xSsBKfr2bVeu1M2/8WO0WS27ZnQIvE29OSmiOWrf41ekpmsZMAhXEGN9zEwgyooFTwcaFTmpYQuiQ9JlvqSQxM0E2PXmMT6zSw5HStiTgqfp7IiOxMaM4tJ0xgYFZ9Cbif56fQnQTZFwmKTBJZ4uiVGBQePI/7nHNKIiRJYRqbm/FdEA0oWBTKtgQvMWXl0nzvOxdlS/vL0oVdx5HHh2hY3SKPHSNKugO1VADUaTQM3pFbw44L8678zFrzTnzmUP0B87nDxiAkHA=</latexit>

SD
DSP,1

<latexit sha1_base64="3kaGzSynKJj0Gk7hawWARS8Rntw=">AAAB8nicbVDJSgNBEO2JW4xb1KOXxiB4kDAjbseAOXiMxCwwGUNPpydp0tM9dNcIYchnePGgiFe/xpt/Y2c5aOKDgsd7VVTVCxPBDbjut5NbWV1b38hvFra2d3b3ivsHTaNSTVmDKqF0OySGCS5ZAzgI1k40I3EoWCsc3k781hPThiv5AKOEBTHpSx5xSsBKfr2bVeu1M2/8WO0WS27ZnQIvE29OSmiOWrf41ekpmsZMAhXEGN9zEwgyooFTwcaFTmpYQuiQ9JlvqSQxM0E2PXmMT6zSw5HStiTgqfp7IiOxMaM4tJ0xgYFZ9Cbif56fQnQTZFwmKTBJZ4uiVGBQePI/7nHNKIiRJYRqbm/FdEA0oWBTKtgQvMWXl0nzvOxdlS/vL0oVdx5HHh2hY3SKPHSNKugO1VADUaTQM3pFbw44L8678zFrzTnzmUP0B87nDxiAkHA=</latexit>

SD
DSP,1

<latexit sha1_base64="RkDGJETOnO8z2vZap4vBdUv40/o=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4kDAjbse4HLwIcckCyRh6Oj1Jk56eobtHGIb8hhcPinj1Z7z5N3aSOWjig4LHe1VU1fMizpS27W8rNze/sLiUXy6srK6tbxQ3t+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8AaXI7/xRKVioXjQSUTdAPcE8xnB2kjt+056cXd+c+AMH686xZJdtsdAs8TJSAkyVDvFr3Y3JHFAhSYcK9Vy7Ei7KZaaEU6HhXasaITJAPdoy1CBA6rcdHzzEO0ZpYv8UJoSGo3V3xMpDpRKAs90Blj31bQ3Ev/zWrH2z9yUiSjWVJDJIj/mSIdoFADqMkmJ5okhmEhmbkWkjyUm2sRUMCE40y/Pkvph2TkpH98elSp2FkcedmAX9sGBU6jANVShBgQieIZXeLNi68V6tz4mrTkrm9mGP7A+fwCaCJC1</latexit>

SD
BRAM,1

<latexit sha1_base64="RkDGJETOnO8z2vZap4vBdUv40/o=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4kDAjbse4HLwIcckCyRh6Oj1Jk56eobtHGIb8hhcPinj1Z7z5N3aSOWjig4LHe1VU1fMizpS27W8rNze/sLiUXy6srK6tbxQ3t+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8AaXI7/xRKVioXjQSUTdAPcE8xnB2kjt+056cXd+c+AMH686xZJdtsdAs8TJSAkyVDvFr3Y3JHFAhSYcK9Vy7Ei7KZaaEU6HhXasaITJAPdoy1CBA6rcdHzzEO0ZpYv8UJoSGo3V3xMpDpRKAs90Blj31bQ3Ev/zWrH2z9yUiSjWVJDJIj/mSIdoFADqMkmJ5okhmEhmbkWkjyUm2sRUMCE40y/Pkvph2TkpH98elSp2FkcedmAX9sGBU6jANVShBgQieIZXeLNi68V6tz4mrTkrm9mGP7A+fwCaCJC1</latexit>

SD
BRAM,1

Region#0 Region#0 Region#0Region#0 Region#1 Region#1Region#1 Region#1

BRAM IODSPFFLUT

Region-free Region #0 Region #1

Resource Type

Movable FillerFixed

Fence Region



Multi-Electrostatics Region Model (III)

2. Assigned Instances
The placement instances are then assigned to electrostatics systems based on 1) their resource type and 2) the 
constraints imposed by the fence region they subject to.
Region-free Instances will be discarded.

Assigned
Intances

Background 
Density Maps

Placement
Instances

Assign Instances
Discard fence region-free Instances

<latexit sha1_base64="Bs7EgsCHMQiVuzM0RJaWUh0DaD8=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgQUoifh0LevDgoWLTFtJYNttNu3SzG3YnQgn9GV48KOLVX+PNf+O2zUFbHww83pthZl6YcKbBcb6twtLyyupacb20sbm1vVPe3WtqmSpCPSK5VO0Qa8qZoB4w4LSdKIrjkNNWOLye+K0nqjSTogGjhAYx7gsWMYLBSP5DN7vzGifO+PGmW644VWcKe5G4OamgHPVu+avTkySNqQDCsda+6yQQZFgBI5yOS51U0wSTIe5T31CBY6qDbHry2D4ySs+OpDIlwJ6qvycyHGs9ikPTGWMY6HlvIv7n+SlEV0HGRJICFWS2KEq5DdKe/G/3mKIE+MgQTBQzt9pkgBUmYFIqmRDc+ZcXSfO06l5Uz+/PKjUnj6OIDtAhOkYuukQ1dIvqyEMESfSMXtGbBdaL9W59zFoLVj6zj/7A+vwBLImQfQ==</latexit>

SD
LUT,0

<latexit sha1_base64="Bs7EgsCHMQiVuzM0RJaWUh0DaD8=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgQUoifh0LevDgoWLTFtJYNttNu3SzG3YnQgn9GV48KOLVX+PNf+O2zUFbHww83pthZl6YcKbBcb6twtLyyupacb20sbm1vVPe3WtqmSpCPSK5VO0Qa8qZoB4w4LSdKIrjkNNWOLye+K0nqjSTogGjhAYx7gsWMYLBSP5DN7vzGifO+PGmW644VWcKe5G4OamgHPVu+avTkySNqQDCsda+6yQQZFgBI5yOS51U0wSTIe5T31CBY6qDbHry2D4ySs+OpDIlwJ6qvycyHGs9ikPTGWMY6HlvIv7n+SlEV0HGRJICFWS2KEq5DdKe/G/3mKIE+MgQTBQzt9pkgBUmYFIqmRDc+ZcXSfO06l5Uz+/PKjUnj6OIDtAhOkYuukQ1dIvqyEMESfSMXtGbBdaL9W59zFoLVj6zj/7A+vwBLImQfQ==</latexit>

SD
LUT,0 Field

<latexit sha1_base64="r/Ql2hAX22+/BakiwofVsYCM81g=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAEjxGNA9M1jA7mU2GzMwuM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQcyZNq777SwsLi2vrObW8usbm1vbhZ3duo4SRWiNRDxSzQBrypmkNcMMp81YUSwCThvB4GrsN56o0iyS92YYU1/gnmQhI9hY6eGuk1Yqx+7o8bpTKLoldwI0T7yMFCFDtVP4ancjkggqDeFY65bnxsZPsTKMcDrKtxNNY0wGuEdblkosqPbTycUjdGiVLgojZUsaNFF/T6RYaD0Uge0U2PT1rDcW//NaiQkv/ZTJODFUkumiMOHIRGj8PuoyRYnhQ0swUczeikgfK0yMDSlvQ/BmX54n9ZOSd146uz0tlt0sjhzswwEcgQcXUIYbqEINCEh4hld4c7Tz4rw7H9PWBSeb2YM/cD5/AGR/kAo=</latexit>

SD
FF,0

<latexit sha1_base64="r/Ql2hAX22+/BakiwofVsYCM81g=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAEjxGNA9M1jA7mU2GzMwuM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQcyZNq777SwsLi2vrObW8usbm1vbhZ3duo4SRWiNRDxSzQBrypmkNcMMp81YUSwCThvB4GrsN56o0iyS92YYU1/gnmQhI9hY6eGuk1Yqx+7o8bpTKLoldwI0T7yMFCFDtVP4ancjkggqDeFY65bnxsZPsTKMcDrKtxNNY0wGuEdblkosqPbTycUjdGiVLgojZUsaNFF/T6RYaD0Uge0U2PT1rDcW//NaiQkv/ZTJODFUkumiMOHIRGj8PuoyRYnhQ0swUczeikgfK0yMDSlvQ/BmX54n9ZOSd146uz0tlt0sjhzswwEcgQcXUIYbqEINCEh4hld4c7Tz4rw7H9PWBSeb2YM/cD5/AGR/kAo=</latexit>

SD
FF,0 Field

<latexit sha1_base64="eEveTeMVyu57+BzCE/LJ/ZygDjQ=">AAAB8nicbVDJSgNBEK2JW4xb1KOXxiB4kDAjbseAOXiMxCwwGUNPpydp0tM9dPcIYchnePGgiFe/xpt/Y2c5aOKDgsd7VVTVCxPOtHHdbye3srq2vpHfLGxt7+zuFfcPmlqmitAGkVyqdog15UzQhmGG03aiKI5DTlvh8Hbit56o0kyKBzNKaBDjvmARI9hYya93s2q9duaOH6vdYsktu1OgZeLNSQnmqHWLX52eJGlMhSEca+17bmKCDCvDCKfjQifVNMFkiPvUt1TgmOogm548RidW6aFIKlvCoKn6eyLDsdajOLSdMTYDvehNxP88PzXRTZAxkaSGCjJbFKUcGYkm/6MeU5QYPrIEE8XsrYgMsMLE2JQKNgRv8eVl0jwve1fly/uLUsWdx5GHIziGU/DgGipwBzVoAAEJz/AKb45xXpx352PWmnPmM4fwB87nDxb5kG8=</latexit>

SD
DSP,0

<latexit sha1_base64="eEveTeMVyu57+BzCE/LJ/ZygDjQ=">AAAB8nicbVDJSgNBEK2JW4xb1KOXxiB4kDAjbseAOXiMxCwwGUNPpydp0tM9dPcIYchnePGgiFe/xpt/Y2c5aOKDgsd7VVTVCxPOtHHdbye3srq2vpHfLGxt7+zuFfcPmlqmitAGkVyqdog15UzQhmGG03aiKI5DTlvh8Hbit56o0kyKBzNKaBDjvmARI9hYya93s2q9duaOH6vdYsktu1OgZeLNSQnmqHWLX52eJGlMhSEca+17bmKCDCvDCKfjQifVNMFkiPvUt1TgmOogm548RidW6aFIKlvCoKn6eyLDsdajOLSdMTYDvehNxP88PzXRTZAxkaSGCjJbFKUcGYkm/6MeU5QYPrIEE8XsrYgMsMLE2JQKNgRv8eVl0jwve1fly/uLUsWdx5GHIziGU/DgGipwBzVoAAEJz/AKb45xXpx352PWmnPmM4fwB87nDxb5kG8=</latexit>

SD
DSP,0 Field

<latexit sha1_base64="qsS6lk6xDt4XA8JrhPi/yBkY4PA=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4kDAjbse4HLwIcckCyRh6Oj1Jk56eobtHGIb8hhcPinj1Z7z5N3aSOWjig4LHe1VU1fMizpS27W8rNze/sLiUXy6srK6tbxQ3t+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8AaXI7/xRKVioXjQSUTdAPcE8xnB2kjt+056cXd+c2APH686xZJdtsdAs8TJSAkyVDvFr3Y3JHFAhSYcK9Vy7Ei7KZaaEU6HhXasaITJAPdoy1CBA6rcdHzzEO0ZpYv8UJoSGo3V3xMpDpRKAs90Blj31bQ3Ev/zWrH2z9yUiSjWVJDJIj/mSIdoFADqMkmJ5okhmEhmbkWkjyUm2sRUMCE40y/Pkvph2TkpH98elSp2FkcedmAX9sGBU6jANVShBgQieIZXeLNi68V6tz4mrTkrm9mGP7A+fwCYgZC0</latexit>

SD
BRAM,0

<latexit sha1_base64="qsS6lk6xDt4XA8JrhPi/yBkY4PA=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4kDAjbse4HLwIcckCyRh6Oj1Jk56eobtHGIb8hhcPinj1Z7z5N3aSOWjig4LHe1VU1fMizpS27W8rNze/sLiUXy6srK6tbxQ3t+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8AaXI7/xRKVioXjQSUTdAPcE8xnB2kjt+056cXd+c2APH686xZJdtsdAs8TJSAkyVDvFr3Y3JHFAhSYcK9Vy7Ei7KZaaEU6HhXasaITJAPdoy1CBA6rcdHzzEO0ZpYv8UJoSGo3V3xMpDpRKAs90Blj31bQ3Ev/zWrH2z9yUiSjWVJDJIj/mSIdoFADqMkmJ5okhmEhmbkWkjyUm2sRUMCE40y/Pkvph2TkpH98elSp2FkcedmAX9sGBU6jANVShBgQieIZXeLNi68V6tz4mrTkrm9mGP7A+fwCYgZC0</latexit>

SD
BRAM,0 Field

<latexit sha1_base64="sQXZ2YF30gQ2cLxtNjM9pYzPFD4=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgQUoifh0LevDgoWLTFtJYNttNu3SzG3YnQgn9GV48KOLVX+PNf+O2zUFbHww83pthZl6YcKbBcb6twtLyyupacb20sbm1vVPe3WtqmSpCPSK5VO0Qa8qZoB4w4LSdKIrjkNNWOLye+K0nqjSTogGjhAYx7gsWMYLBSP5DN7vzGifu+PGmW644VWcKe5G4OamgHPVu+avTkySNqQDCsda+6yQQZFgBI5yOS51U0wSTIe5T31CBY6qDbHry2D4ySs+OpDIlwJ6qvycyHGs9ikPTGWMY6HlvIv7n+SlEV0HGRJICFWS2KEq5DdKe/G/3mKIE+MgQTBQzt9pkgBUmYFIqmRDc+ZcXSfO06l5Uz+/PKjUnj6OIDtAhOkYuukQ1dIvqyEMESfSMXtGbBdaL9W59zFoLVj6zj/7A+vwBLhCQfg==</latexit>

SD
LUT,1

<latexit sha1_base64="sQXZ2YF30gQ2cLxtNjM9pYzPFD4=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgQUoifh0LevDgoWLTFtJYNttNu3SzG3YnQgn9GV48KOLVX+PNf+O2zUFbHww83pthZl6YcKbBcb6twtLyyupacb20sbm1vVPe3WtqmSpCPSK5VO0Qa8qZoB4w4LSdKIrjkNNWOLye+K0nqjSTogGjhAYx7gsWMYLBSP5DN7vzGifu+PGmW644VWcKe5G4OamgHPVu+avTkySNqQDCsda+6yQQZFgBI5yOS51U0wSTIe5T31CBY6qDbHry2D4ySs+OpDIlwJ6qvycyHGs9ikPTGWMY6HlvIv7n+SlEV0HGRJICFWS2KEq5DdKe/G/3mKIE+MgQTBQzt9pkgBUmYFIqmRDc+ZcXSfO06l5Uz+/PKjUnj6OIDtAhOkYuukQ1dIvqyEMESfSMXtGbBdaL9W59zFoLVj6zj/7A+vwBLhCQfg==</latexit>

SD
LUT,1 Field

<latexit sha1_base64="ltkR0jZuvYSiGN5/CabwHqk4WqQ=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAEjxGNA9M1jA7mU2GzMwuM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQcyZNq777SwsLi2vrObW8usbm1vbhZ3duo4SRWiNRDxSzQBrypmkNcMMp81YUSwCThvB4GrsN56o0iyS92YYU1/gnmQhI9hY6eGuk1Yqx97o8bpTKLoldwI0T7yMFCFDtVP4ancjkggqDeFY65bnxsZPsTKMcDrKtxNNY0wGuEdblkosqPbTycUjdGiVLgojZUsaNFF/T6RYaD0Uge0U2PT1rDcW//NaiQkv/ZTJODFUkumiMOHIRGj8PuoyRYnhQ0swUczeikgfK0yMDSlvQ/BmX54n9ZOSd146uz0tlt0sjhzswwEcgQcXUIYbqEINCEh4hld4c7Tz4rw7H9PWBSeb2YM/cD5/AGYGkAs=</latexit>

SD
FF,1

<latexit sha1_base64="ltkR0jZuvYSiGN5/CabwHqk4WqQ=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAEjxGNA9M1jA7mU2GzMwuM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQcyZNq777SwsLi2vrObW8usbm1vbhZ3duo4SRWiNRDxSzQBrypmkNcMMp81YUSwCThvB4GrsN56o0iyS92YYU1/gnmQhI9hY6eGuk1Yqx97o8bpTKLoldwI0T7yMFCFDtVP4ancjkggqDeFY65bnxsZPsTKMcDrKtxNNY0wGuEdblkosqPbTycUjdGiVLgojZUsaNFF/T6RYaD0Uge0U2PT1rDcW//NaiQkv/ZTJODFUkumiMOHIRGj8PuoyRYnhQ0swUczeikgfK0yMDSlvQ/BmX54n9ZOSd146uz0tlt0sjhzswwEcgQcXUIYbqEINCEh4hld4c7Tz4rw7H9PWBSeb2YM/cD5/AGYGkAs=</latexit>

SD
FF,1 Field

<latexit sha1_base64="3kaGzSynKJj0Gk7hawWARS8Rntw=">AAAB8nicbVDJSgNBEO2JW4xb1KOXxiB4kDAjbseAOXiMxCwwGUNPpydp0tM9dNcIYchnePGgiFe/xpt/Y2c5aOKDgsd7VVTVCxPBDbjut5NbWV1b38hvFra2d3b3ivsHTaNSTVmDKqF0OySGCS5ZAzgI1k40I3EoWCsc3k781hPThiv5AKOEBTHpSx5xSsBKfr2bVeu1M2/8WO0WS27ZnQIvE29OSmiOWrf41ekpmsZMAhXEGN9zEwgyooFTwcaFTmpYQuiQ9JlvqSQxM0E2PXmMT6zSw5HStiTgqfp7IiOxMaM4tJ0xgYFZ9Cbif56fQnQTZFwmKTBJZ4uiVGBQePI/7nHNKIiRJYRqbm/FdEA0oWBTKtgQvMWXl0nzvOxdlS/vL0oVdx5HHh2hY3SKPHSNKugO1VADUaTQM3pFbw44L8678zFrzTnzmUP0B87nDxiAkHA=</latexit>

SD
DSP,1

<latexit sha1_base64="3kaGzSynKJj0Gk7hawWARS8Rntw=">AAAB8nicbVDJSgNBEO2JW4xb1KOXxiB4kDAjbseAOXiMxCwwGUNPpydp0tM9dNcIYchnePGgiFe/xpt/Y2c5aOKDgsd7VVTVCxPBDbjut5NbWV1b38hvFra2d3b3ivsHTaNSTVmDKqF0OySGCS5ZAzgI1k40I3EoWCsc3k781hPThiv5AKOEBTHpSx5xSsBKfr2bVeu1M2/8WO0WS27ZnQIvE29OSmiOWrf41ekpmsZMAhXEGN9zEwgyooFTwcaFTmpYQuiQ9JlvqSQxM0E2PXmMT6zSw5HStiTgqfp7IiOxMaM4tJ0xgYFZ9Cbif56fQnQTZFwmKTBJZ4uiVGBQePI/7nHNKIiRJYRqbm/FdEA0oWBTKtgQvMWXl0nzvOxdlS/vL0oVdx5HHh2hY3SKPHSNKugO1VADUaTQM3pFbw44L8678zFrzTnzmUP0B87nDxiAkHA=</latexit>

SD
DSP,1 Field

<latexit sha1_base64="RkDGJETOnO8z2vZap4vBdUv40/o=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4kDAjbse4HLwIcckCyRh6Oj1Jk56eobtHGIb8hhcPinj1Z7z5N3aSOWjig4LHe1VU1fMizpS27W8rNze/sLiUXy6srK6tbxQ3t+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8AaXI7/xRKVioXjQSUTdAPcE8xnB2kjt+056cXd+c+AMH686xZJdtsdAs8TJSAkyVDvFr3Y3JHFAhSYcK9Vy7Ei7KZaaEU6HhXasaITJAPdoy1CBA6rcdHzzEO0ZpYv8UJoSGo3V3xMpDpRKAs90Blj31bQ3Ev/zWrH2z9yUiSjWVJDJIj/mSIdoFADqMkmJ5okhmEhmbkWkjyUm2sRUMCE40y/Pkvph2TkpH98elSp2FkcedmAX9sGBU6jANVShBgQieIZXeLNi68V6tz4mrTkrm9mGP7A+fwCaCJC1</latexit>

SD
BRAM,1

<latexit sha1_base64="RkDGJETOnO8z2vZap4vBdUv40/o=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4kDAjbse4HLwIcckCyRh6Oj1Jk56eobtHGIb8hhcPinj1Z7z5N3aSOWjig4LHe1VU1fMizpS27W8rNze/sLiUXy6srK6tbxQ3t+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8AaXI7/xRKVioXjQSUTdAPcE8xnB2kjt+056cXd+c+AMH686xZJdtsdAs8TJSAkyVDvFr3Y3JHFAhSYcK9Vy7Ei7KZaaEU6HhXasaITJAPdoy1CBA6rcdHzzEO0ZpYv8UJoSGo3V3xMpDpRKAs90Blj31bQ3Ev/zWrH2z9yUiSjWVJDJIj/mSIdoFADqMkmJ5okhmEhmbkWkjyUm2sRUMCE40y/Pkvph2TkpH98elSp2FkcedmAX9sGBU6jANVShBgQieIZXeLNi68V6tz4mrTkrm9mGP7A+fwCaCJC1</latexit>

SD
BRAM,1 Field

→ → → → → → → →

+ + + + + + + +

Multi-Electrostatics 
Region Model Obj

Colored sites exhibit a 
non-zero capacity, so 
their background 
densities are zero.
Vice versa for sites 
without color.

<latexit sha1_base64="Bs7EgsCHMQiVuzM0RJaWUh0DaD8=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgQUoifh0LevDgoWLTFtJYNttNu3SzG3YnQgn9GV48KOLVX+PNf+O2zUFbHww83pthZl6YcKbBcb6twtLyyupacb20sbm1vVPe3WtqmSpCPSK5VO0Qa8qZoB4w4LSdKIrjkNNWOLye+K0nqjSTogGjhAYx7gsWMYLBSP5DN7vzGifO+PGmW644VWcKe5G4OamgHPVu+avTkySNqQDCsda+6yQQZFgBI5yOS51U0wSTIe5T31CBY6qDbHry2D4ySs+OpDIlwJ6qvycyHGs9ikPTGWMY6HlvIv7n+SlEV0HGRJICFWS2KEq5DdKe/G/3mKIE+MgQTBQzt9pkgBUmYFIqmRDc+ZcXSfO06l5Uz+/PKjUnj6OIDtAhOkYuukQ1dIvqyEMESfSMXtGbBdaL9W59zFoLVj6zj/7A+vwBLImQfQ==</latexit>

SD
LUT,0

<latexit sha1_base64="Bs7EgsCHMQiVuzM0RJaWUh0DaD8=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgQUoifh0LevDgoWLTFtJYNttNu3SzG3YnQgn9GV48KOLVX+PNf+O2zUFbHww83pthZl6YcKbBcb6twtLyyupacb20sbm1vVPe3WtqmSpCPSK5VO0Qa8qZoB4w4LSdKIrjkNNWOLye+K0nqjSTogGjhAYx7gsWMYLBSP5DN7vzGifO+PGmW644VWcKe5G4OamgHPVu+avTkySNqQDCsda+6yQQZFgBI5yOS51U0wSTIe5T31CBY6qDbHry2D4ySs+OpDIlwJ6qvycyHGs9ikPTGWMY6HlvIv7n+SlEV0HGRJICFWS2KEq5DdKe/G/3mKIE+MgQTBQzt9pkgBUmYFIqmRDc+ZcXSfO06l5Uz+/PKjUnj6OIDtAhOkYuukQ1dIvqyEMESfSMXtGbBdaL9W59zFoLVj6zj/7A+vwBLImQfQ==</latexit>

SD
LUT,0

<latexit sha1_base64="r/Ql2hAX22+/BakiwofVsYCM81g=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAEjxGNA9M1jA7mU2GzMwuM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQcyZNq777SwsLi2vrObW8usbm1vbhZ3duo4SRWiNRDxSzQBrypmkNcMMp81YUSwCThvB4GrsN56o0iyS92YYU1/gnmQhI9hY6eGuk1Yqx+7o8bpTKLoldwI0T7yMFCFDtVP4ancjkggqDeFY65bnxsZPsTKMcDrKtxNNY0wGuEdblkosqPbTycUjdGiVLgojZUsaNFF/T6RYaD0Uge0U2PT1rDcW//NaiQkv/ZTJODFUkumiMOHIRGj8PuoyRYnhQ0swUczeikgfK0yMDSlvQ/BmX54n9ZOSd146uz0tlt0sjhzswwEcgQcXUIYbqEINCEh4hld4c7Tz4rw7H9PWBSeb2YM/cD5/AGR/kAo=</latexit>

SD
FF,0

<latexit sha1_base64="r/Ql2hAX22+/BakiwofVsYCM81g=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAEjxGNA9M1jA7mU2GzMwuM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQcyZNq777SwsLi2vrObW8usbm1vbhZ3duo4SRWiNRDxSzQBrypmkNcMMp81YUSwCThvB4GrsN56o0iyS92YYU1/gnmQhI9hY6eGuk1Yqx+7o8bpTKLoldwI0T7yMFCFDtVP4ancjkggqDeFY65bnxsZPsTKMcDrKtxNNY0wGuEdblkosqPbTycUjdGiVLgojZUsaNFF/T6RYaD0Uge0U2PT1rDcW//NaiQkv/ZTJODFUkumiMOHIRGj8PuoyRYnhQ0swUczeikgfK0yMDSlvQ/BmX54n9ZOSd146uz0tlt0sjhzswwEcgQcXUIYbqEINCEh4hld4c7Tz4rw7H9PWBSeb2YM/cD5/AGR/kAo=</latexit>

SD
FF,0

<latexit sha1_base64="eEveTeMVyu57+BzCE/LJ/ZygDjQ=">AAAB8nicbVDJSgNBEK2JW4xb1KOXxiB4kDAjbseAOXiMxCwwGUNPpydp0tM9dPcIYchnePGgiFe/xpt/Y2c5aOKDgsd7VVTVCxPOtHHdbye3srq2vpHfLGxt7+zuFfcPmlqmitAGkVyqdog15UzQhmGG03aiKI5DTlvh8Hbit56o0kyKBzNKaBDjvmARI9hYya93s2q9duaOH6vdYsktu1OgZeLNSQnmqHWLX52eJGlMhSEca+17bmKCDCvDCKfjQifVNMFkiPvUt1TgmOogm548RidW6aFIKlvCoKn6eyLDsdajOLSdMTYDvehNxP88PzXRTZAxkaSGCjJbFKUcGYkm/6MeU5QYPrIEE8XsrYgMsMLE2JQKNgRv8eVl0jwve1fly/uLUsWdx5GHIziGU/DgGipwBzVoAAEJz/AKb45xXpx352PWmnPmM4fwB87nDxb5kG8=</latexit>

SD
DSP,0

<latexit sha1_base64="eEveTeMVyu57+BzCE/LJ/ZygDjQ=">AAAB8nicbVDJSgNBEK2JW4xb1KOXxiB4kDAjbseAOXiMxCwwGUNPpydp0tM9dPcIYchnePGgiFe/xpt/Y2c5aOKDgsd7VVTVCxPOtHHdbye3srq2vpHfLGxt7+zuFfcPmlqmitAGkVyqdog15UzQhmGG03aiKI5DTlvh8Hbit56o0kyKBzNKaBDjvmARI9hYya93s2q9duaOH6vdYsktu1OgZeLNSQnmqHWLX52eJGlMhSEca+17bmKCDCvDCKfjQifVNMFkiPvUt1TgmOogm548RidW6aFIKlvCoKn6eyLDsdajOLSdMTYDvehNxP88PzXRTZAxkaSGCjJbFKUcGYkm/6MeU5QYPrIEE8XsrYgMsMLE2JQKNgRv8eVl0jwve1fly/uLUsWdx5GHIziGU/DgGipwBzVoAAEJz/AKb45xXpx352PWmnPmM4fwB87nDxb5kG8=</latexit>

SD
DSP,0

<latexit sha1_base64="qsS6lk6xDt4XA8JrhPi/yBkY4PA=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4kDAjbse4HLwIcckCyRh6Oj1Jk56eobtHGIb8hhcPinj1Z7z5N3aSOWjig4LHe1VU1fMizpS27W8rNze/sLiUXy6srK6tbxQ3t+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8AaXI7/xRKVioXjQSUTdAPcE8xnB2kjt+056cXd+c2APH686xZJdtsdAs8TJSAkyVDvFr3Y3JHFAhSYcK9Vy7Ei7KZaaEU6HhXasaITJAPdoy1CBA6rcdHzzEO0ZpYv8UJoSGo3V3xMpDpRKAs90Blj31bQ3Ev/zWrH2z9yUiSjWVJDJIj/mSIdoFADqMkmJ5okhmEhmbkWkjyUm2sRUMCE40y/Pkvph2TkpH98elSp2FkcedmAX9sGBU6jANVShBgQieIZXeLNi68V6tz4mrTkrm9mGP7A+fwCYgZC0</latexit>

SD
BRAM,0

<latexit sha1_base64="qsS6lk6xDt4XA8JrhPi/yBkY4PA=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4kDAjbse4HLwIcckCyRh6Oj1Jk56eobtHGIb8hhcPinj1Z7z5N3aSOWjig4LHe1VU1fMizpS27W8rNze/sLiUXy6srK6tbxQ3t+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8AaXI7/xRKVioXjQSUTdAPcE8xnB2kjt+056cXd+c2APH686xZJdtsdAs8TJSAkyVDvFr3Y3JHFAhSYcK9Vy7Ei7KZaaEU6HhXasaITJAPdoy1CBA6rcdHzzEO0ZpYv8UJoSGo3V3xMpDpRKAs90Blj31bQ3Ev/zWrH2z9yUiSjWVJDJIj/mSIdoFADqMkmJ5okhmEhmbkWkjyUm2sRUMCE40y/Pkvph2TkpH98elSp2FkcedmAX9sGBU6jANVShBgQieIZXeLNi68V6tz4mrTkrm9mGP7A+fwCYgZC0</latexit>

SD
BRAM,0

<latexit sha1_base64="sQXZ2YF30gQ2cLxtNjM9pYzPFD4=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgQUoifh0LevDgoWLTFtJYNttNu3SzG3YnQgn9GV48KOLVX+PNf+O2zUFbHww83pthZl6YcKbBcb6twtLyyupacb20sbm1vVPe3WtqmSpCPSK5VO0Qa8qZoB4w4LSdKIrjkNNWOLye+K0nqjSTogGjhAYx7gsWMYLBSP5DN7vzGifu+PGmW644VWcKe5G4OamgHPVu+avTkySNqQDCsda+6yQQZFgBI5yOS51U0wSTIe5T31CBY6qDbHry2D4ySs+OpDIlwJ6qvycyHGs9ikPTGWMY6HlvIv7n+SlEV0HGRJICFWS2KEq5DdKe/G/3mKIE+MgQTBQzt9pkgBUmYFIqmRDc+ZcXSfO06l5Uz+/PKjUnj6OIDtAhOkYuukQ1dIvqyEMESfSMXtGbBdaL9W59zFoLVj6zj/7A+vwBLhCQfg==</latexit>

SD
LUT,1

<latexit sha1_base64="sQXZ2YF30gQ2cLxtNjM9pYzPFD4=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgQUoifh0LevDgoWLTFtJYNttNu3SzG3YnQgn9GV48KOLVX+PNf+O2zUFbHww83pthZl6YcKbBcb6twtLyyupacb20sbm1vVPe3WtqmSpCPSK5VO0Qa8qZoB4w4LSdKIrjkNNWOLye+K0nqjSTogGjhAYx7gsWMYLBSP5DN7vzGifu+PGmW644VWcKe5G4OamgHPVu+avTkySNqQDCsda+6yQQZFgBI5yOS51U0wSTIe5T31CBY6qDbHry2D4ySs+OpDIlwJ6qvycyHGs9ikPTGWMY6HlvIv7n+SlEV0HGRJICFWS2KEq5DdKe/G/3mKIE+MgQTBQzt9pkgBUmYFIqmRDc+ZcXSfO06l5Uz+/PKjUnj6OIDtAhOkYuukQ1dIvqyEMESfSMXtGbBdaL9W59zFoLVj6zj/7A+vwBLhCQfg==</latexit>

SD
LUT,1

<latexit sha1_base64="ltkR0jZuvYSiGN5/CabwHqk4WqQ=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAEjxGNA9M1jA7mU2GzMwuM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQcyZNq777SwsLi2vrObW8usbm1vbhZ3duo4SRWiNRDxSzQBrypmkNcMMp81YUSwCThvB4GrsN56o0iyS92YYU1/gnmQhI9hY6eGuk1Yqx97o8bpTKLoldwI0T7yMFCFDtVP4ancjkggqDeFY65bnxsZPsTKMcDrKtxNNY0wGuEdblkosqPbTycUjdGiVLgojZUsaNFF/T6RYaD0Uge0U2PT1rDcW//NaiQkv/ZTJODFUkumiMOHIRGj8PuoyRYnhQ0swUczeikgfK0yMDSlvQ/BmX54n9ZOSd146uz0tlt0sjhzswwEcgQcXUIYbqEINCEh4hld4c7Tz4rw7H9PWBSeb2YM/cD5/AGYGkAs=</latexit>

SD
FF,1

<latexit sha1_base64="ltkR0jZuvYSiGN5/CabwHqk4WqQ=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAEjxGNA9M1jA7mU2GzMwuM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQcyZNq777SwsLi2vrObW8usbm1vbhZ3duo4SRWiNRDxSzQBrypmkNcMMp81YUSwCThvB4GrsN56o0iyS92YYU1/gnmQhI9hY6eGuk1Yqx97o8bpTKLoldwI0T7yMFCFDtVP4ancjkggqDeFY65bnxsZPsTKMcDrKtxNNY0wGuEdblkosqPbTycUjdGiVLgojZUsaNFF/T6RYaD0Uge0U2PT1rDcW//NaiQkv/ZTJODFUkumiMOHIRGj8PuoyRYnhQ0swUczeikgfK0yMDSlvQ/BmX54n9ZOSd146uz0tlt0sjhzswwEcgQcXUIYbqEINCEh4hld4c7Tz4rw7H9PWBSeb2YM/cD5/AGYGkAs=</latexit>

SD
FF,1

<latexit sha1_base64="3kaGzSynKJj0Gk7hawWARS8Rntw=">AAAB8nicbVDJSgNBEO2JW4xb1KOXxiB4kDAjbseAOXiMxCwwGUNPpydp0tM9dNcIYchnePGgiFe/xpt/Y2c5aOKDgsd7VVTVCxPBDbjut5NbWV1b38hvFra2d3b3ivsHTaNSTVmDKqF0OySGCS5ZAzgI1k40I3EoWCsc3k781hPThiv5AKOEBTHpSx5xSsBKfr2bVeu1M2/8WO0WS27ZnQIvE29OSmiOWrf41ekpmsZMAhXEGN9zEwgyooFTwcaFTmpYQuiQ9JlvqSQxM0E2PXmMT6zSw5HStiTgqfp7IiOxMaM4tJ0xgYFZ9Cbif56fQnQTZFwmKTBJZ4uiVGBQePI/7nHNKIiRJYRqbm/FdEA0oWBTKtgQvMWXl0nzvOxdlS/vL0oVdx5HHh2hY3SKPHSNKugO1VADUaTQM3pFbw44L8678zFrzTnzmUP0B87nDxiAkHA=</latexit>

SD
DSP,1

<latexit sha1_base64="3kaGzSynKJj0Gk7hawWARS8Rntw=">AAAB8nicbVDJSgNBEO2JW4xb1KOXxiB4kDAjbseAOXiMxCwwGUNPpydp0tM9dNcIYchnePGgiFe/xpt/Y2c5aOKDgsd7VVTVCxPBDbjut5NbWV1b38hvFra2d3b3ivsHTaNSTVmDKqF0OySGCS5ZAzgI1k40I3EoWCsc3k781hPThiv5AKOEBTHpSx5xSsBKfr2bVeu1M2/8WO0WS27ZnQIvE29OSmiOWrf41ekpmsZMAhXEGN9zEwgyooFTwcaFTmpYQuiQ9JlvqSQxM0E2PXmMT6zSw5HStiTgqfp7IiOxMaM4tJ0xgYFZ9Cbif56fQnQTZFwmKTBJZ4uiVGBQePI/7nHNKIiRJYRqbm/FdEA0oWBTKtgQvMWXl0nzvOxdlS/vL0oVdx5HHh2hY3SKPHSNKugO1VADUaTQM3pFbw44L8678zFrzTnzmUP0B87nDxiAkHA=</latexit>

SD
DSP,1

<latexit sha1_base64="RkDGJETOnO8z2vZap4vBdUv40/o=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4kDAjbse4HLwIcckCyRh6Oj1Jk56eobtHGIb8hhcPinj1Z7z5N3aSOWjig4LHe1VU1fMizpS27W8rNze/sLiUXy6srK6tbxQ3t+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8AaXI7/xRKVioXjQSUTdAPcE8xnB2kjt+056cXd+c+AMH686xZJdtsdAs8TJSAkyVDvFr3Y3JHFAhSYcK9Vy7Ei7KZaaEU6HhXasaITJAPdoy1CBA6rcdHzzEO0ZpYv8UJoSGo3V3xMpDpRKAs90Blj31bQ3Ev/zWrH2z9yUiSjWVJDJIj/mSIdoFADqMkmJ5okhmEhmbkWkjyUm2sRUMCE40y/Pkvph2TkpH98elSp2FkcedmAX9sGBU6jANVShBgQieIZXeLNi68V6tz4mrTkrm9mGP7A+fwCaCJC1</latexit>

SD
BRAM,1

<latexit sha1_base64="RkDGJETOnO8z2vZap4vBdUv40/o=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4kDAjbse4HLwIcckCyRh6Oj1Jk56eobtHGIb8hhcPinj1Z7z5N3aSOWjig4LHe1VU1fMizpS27W8rNze/sLiUXy6srK6tbxQ3t+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8AaXI7/xRKVioXjQSUTdAPcE8xnB2kjt+056cXd+c+AMH686xZJdtsdAs8TJSAkyVDvFr3Y3JHFAhSYcK9Vy7Ei7KZaaEU6HhXasaITJAPdoy1CBA6rcdHzzEO0ZpYv8UJoSGo3V3xMpDpRKAs90Blj31bQ3Ev/zWrH2z9yUiSjWVJDJIj/mSIdoFADqMkmJ5okhmEhmbkWkjyUm2sRUMCE40y/Pkvph2TkpH98elSp2FkcedmAX9sGBU6jANVShBgQieIZXeLNi68V6tz4mrTkrm9mGP7A+fwCaCJC1</latexit>

SD
BRAM,1

Region#0 Region#0 Region#0Region#0 Region#1 Region#1Region#1 Region#1

BRAM IODSPFFLUT

Region-free Region #0 Region #1

Resource Type

Movable FillerFixed

Fence Region



Multi-Electrostatics Region Model (IV)

3. Background Density Maps
For sites with capacity, the background density is set to zero, indicating the permissibility of placing instances 
on those sites. 
For sites without capacity, the background density is set to the non-zero target density.

Assigned
Intances

Background 
Density Maps

Placement
Instances

Assign Instances
Discard fence region-free Instances

<latexit sha1_base64="Bs7EgsCHMQiVuzM0RJaWUh0DaD8=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgQUoifh0LevDgoWLTFtJYNttNu3SzG3YnQgn9GV48KOLVX+PNf+O2zUFbHww83pthZl6YcKbBcb6twtLyyupacb20sbm1vVPe3WtqmSpCPSK5VO0Qa8qZoB4w4LSdKIrjkNNWOLye+K0nqjSTogGjhAYx7gsWMYLBSP5DN7vzGifO+PGmW644VWcKe5G4OamgHPVu+avTkySNqQDCsda+6yQQZFgBI5yOS51U0wSTIe5T31CBY6qDbHry2D4ySs+OpDIlwJ6qvycyHGs9ikPTGWMY6HlvIv7n+SlEV0HGRJICFWS2KEq5DdKe/G/3mKIE+MgQTBQzt9pkgBUmYFIqmRDc+ZcXSfO06l5Uz+/PKjUnj6OIDtAhOkYuukQ1dIvqyEMESfSMXtGbBdaL9W59zFoLVj6zj/7A+vwBLImQfQ==</latexit>

SD
LUT,0

<latexit sha1_base64="Bs7EgsCHMQiVuzM0RJaWUh0DaD8=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgQUoifh0LevDgoWLTFtJYNttNu3SzG3YnQgn9GV48KOLVX+PNf+O2zUFbHww83pthZl6YcKbBcb6twtLyyupacb20sbm1vVPe3WtqmSpCPSK5VO0Qa8qZoB4w4LSdKIrjkNNWOLye+K0nqjSTogGjhAYx7gsWMYLBSP5DN7vzGifO+PGmW644VWcKe5G4OamgHPVu+avTkySNqQDCsda+6yQQZFgBI5yOS51U0wSTIe5T31CBY6qDbHry2D4ySs+OpDIlwJ6qvycyHGs9ikPTGWMY6HlvIv7n+SlEV0HGRJICFWS2KEq5DdKe/G/3mKIE+MgQTBQzt9pkgBUmYFIqmRDc+ZcXSfO06l5Uz+/PKjUnj6OIDtAhOkYuukQ1dIvqyEMESfSMXtGbBdaL9W59zFoLVj6zj/7A+vwBLImQfQ==</latexit>

SD
LUT,0 Field

<latexit sha1_base64="r/Ql2hAX22+/BakiwofVsYCM81g=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAEjxGNA9M1jA7mU2GzMwuM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQcyZNq777SwsLi2vrObW8usbm1vbhZ3duo4SRWiNRDxSzQBrypmkNcMMp81YUSwCThvB4GrsN56o0iyS92YYU1/gnmQhI9hY6eGuk1Yqx+7o8bpTKLoldwI0T7yMFCFDtVP4ancjkggqDeFY65bnxsZPsTKMcDrKtxNNY0wGuEdblkosqPbTycUjdGiVLgojZUsaNFF/T6RYaD0Uge0U2PT1rDcW//NaiQkv/ZTJODFUkumiMOHIRGj8PuoyRYnhQ0swUczeikgfK0yMDSlvQ/BmX54n9ZOSd146uz0tlt0sjhzswwEcgQcXUIYbqEINCEh4hld4c7Tz4rw7H9PWBSeb2YM/cD5/AGR/kAo=</latexit>

SD
FF,0

<latexit sha1_base64="r/Ql2hAX22+/BakiwofVsYCM81g=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAEjxGNA9M1jA7mU2GzMwuM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQcyZNq777SwsLi2vrObW8usbm1vbhZ3duo4SRWiNRDxSzQBrypmkNcMMp81YUSwCThvB4GrsN56o0iyS92YYU1/gnmQhI9hY6eGuk1Yqx+7o8bpTKLoldwI0T7yMFCFDtVP4ancjkggqDeFY65bnxsZPsTKMcDrKtxNNY0wGuEdblkosqPbTycUjdGiVLgojZUsaNFF/T6RYaD0Uge0U2PT1rDcW//NaiQkv/ZTJODFUkumiMOHIRGj8PuoyRYnhQ0swUczeikgfK0yMDSlvQ/BmX54n9ZOSd146uz0tlt0sjhzswwEcgQcXUIYbqEINCEh4hld4c7Tz4rw7H9PWBSeb2YM/cD5/AGR/kAo=</latexit>

SD
FF,0 Field

<latexit sha1_base64="eEveTeMVyu57+BzCE/LJ/ZygDjQ=">AAAB8nicbVDJSgNBEK2JW4xb1KOXxiB4kDAjbseAOXiMxCwwGUNPpydp0tM9dPcIYchnePGgiFe/xpt/Y2c5aOKDgsd7VVTVCxPOtHHdbye3srq2vpHfLGxt7+zuFfcPmlqmitAGkVyqdog15UzQhmGG03aiKI5DTlvh8Hbit56o0kyKBzNKaBDjvmARI9hYya93s2q9duaOH6vdYsktu1OgZeLNSQnmqHWLX52eJGlMhSEca+17bmKCDCvDCKfjQifVNMFkiPvUt1TgmOogm548RidW6aFIKlvCoKn6eyLDsdajOLSdMTYDvehNxP88PzXRTZAxkaSGCjJbFKUcGYkm/6MeU5QYPrIEE8XsrYgMsMLE2JQKNgRv8eVl0jwve1fly/uLUsWdx5GHIziGU/DgGipwBzVoAAEJz/AKb45xXpx352PWmnPmM4fwB87nDxb5kG8=</latexit>

SD
DSP,0

<latexit sha1_base64="eEveTeMVyu57+BzCE/LJ/ZygDjQ=">AAAB8nicbVDJSgNBEK2JW4xb1KOXxiB4kDAjbseAOXiMxCwwGUNPpydp0tM9dPcIYchnePGgiFe/xpt/Y2c5aOKDgsd7VVTVCxPOtHHdbye3srq2vpHfLGxt7+zuFfcPmlqmitAGkVyqdog15UzQhmGG03aiKI5DTlvh8Hbit56o0kyKBzNKaBDjvmARI9hYya93s2q9duaOH6vdYsktu1OgZeLNSQnmqHWLX52eJGlMhSEca+17bmKCDCvDCKfjQifVNMFkiPvUt1TgmOogm548RidW6aFIKlvCoKn6eyLDsdajOLSdMTYDvehNxP88PzXRTZAxkaSGCjJbFKUcGYkm/6MeU5QYPrIEE8XsrYgMsMLE2JQKNgRv8eVl0jwve1fly/uLUsWdx5GHIziGU/DgGipwBzVoAAEJz/AKb45xXpx352PWmnPmM4fwB87nDxb5kG8=</latexit>

SD
DSP,0 Field

<latexit sha1_base64="qsS6lk6xDt4XA8JrhPi/yBkY4PA=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4kDAjbse4HLwIcckCyRh6Oj1Jk56eobtHGIb8hhcPinj1Z7z5N3aSOWjig4LHe1VU1fMizpS27W8rNze/sLiUXy6srK6tbxQ3t+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8AaXI7/xRKVioXjQSUTdAPcE8xnB2kjt+056cXd+c2APH686xZJdtsdAs8TJSAkyVDvFr3Y3JHFAhSYcK9Vy7Ei7KZaaEU6HhXasaITJAPdoy1CBA6rcdHzzEO0ZpYv8UJoSGo3V3xMpDpRKAs90Blj31bQ3Ev/zWrH2z9yUiSjWVJDJIj/mSIdoFADqMkmJ5okhmEhmbkWkjyUm2sRUMCE40y/Pkvph2TkpH98elSp2FkcedmAX9sGBU6jANVShBgQieIZXeLNi68V6tz4mrTkrm9mGP7A+fwCYgZC0</latexit>

SD
BRAM,0

<latexit sha1_base64="qsS6lk6xDt4XA8JrhPi/yBkY4PA=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4kDAjbse4HLwIcckCyRh6Oj1Jk56eobtHGIb8hhcPinj1Z7z5N3aSOWjig4LHe1VU1fMizpS27W8rNze/sLiUXy6srK6tbxQ3t+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8AaXI7/xRKVioXjQSUTdAPcE8xnB2kjt+056cXd+c2APH686xZJdtsdAs8TJSAkyVDvFr3Y3JHFAhSYcK9Vy7Ei7KZaaEU6HhXasaITJAPdoy1CBA6rcdHzzEO0ZpYv8UJoSGo3V3xMpDpRKAs90Blj31bQ3Ev/zWrH2z9yUiSjWVJDJIj/mSIdoFADqMkmJ5okhmEhmbkWkjyUm2sRUMCE40y/Pkvph2TkpH98elSp2FkcedmAX9sGBU6jANVShBgQieIZXeLNi68V6tz4mrTkrm9mGP7A+fwCYgZC0</latexit>

SD
BRAM,0 Field

<latexit sha1_base64="sQXZ2YF30gQ2cLxtNjM9pYzPFD4=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgQUoifh0LevDgoWLTFtJYNttNu3SzG3YnQgn9GV48KOLVX+PNf+O2zUFbHww83pthZl6YcKbBcb6twtLyyupacb20sbm1vVPe3WtqmSpCPSK5VO0Qa8qZoB4w4LSdKIrjkNNWOLye+K0nqjSTogGjhAYx7gsWMYLBSP5DN7vzGifu+PGmW644VWcKe5G4OamgHPVu+avTkySNqQDCsda+6yQQZFgBI5yOS51U0wSTIe5T31CBY6qDbHry2D4ySs+OpDIlwJ6qvycyHGs9ikPTGWMY6HlvIv7n+SlEV0HGRJICFWS2KEq5DdKe/G/3mKIE+MgQTBQzt9pkgBUmYFIqmRDc+ZcXSfO06l5Uz+/PKjUnj6OIDtAhOkYuukQ1dIvqyEMESfSMXtGbBdaL9W59zFoLVj6zj/7A+vwBLhCQfg==</latexit>

SD
LUT,1

<latexit sha1_base64="sQXZ2YF30gQ2cLxtNjM9pYzPFD4=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgQUoifh0LevDgoWLTFtJYNttNu3SzG3YnQgn9GV48KOLVX+PNf+O2zUFbHww83pthZl6YcKbBcb6twtLyyupacb20sbm1vVPe3WtqmSpCPSK5VO0Qa8qZoB4w4LSdKIrjkNNWOLye+K0nqjSTogGjhAYx7gsWMYLBSP5DN7vzGifu+PGmW644VWcKe5G4OamgHPVu+avTkySNqQDCsda+6yQQZFgBI5yOS51U0wSTIe5T31CBY6qDbHry2D4ySs+OpDIlwJ6qvycyHGs9ikPTGWMY6HlvIv7n+SlEV0HGRJICFWS2KEq5DdKe/G/3mKIE+MgQTBQzt9pkgBUmYFIqmRDc+ZcXSfO06l5Uz+/PKjUnj6OIDtAhOkYuukQ1dIvqyEMESfSMXtGbBdaL9W59zFoLVj6zj/7A+vwBLhCQfg==</latexit>

SD
LUT,1 Field

<latexit sha1_base64="ltkR0jZuvYSiGN5/CabwHqk4WqQ=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAEjxGNA9M1jA7mU2GzMwuM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQcyZNq777SwsLi2vrObW8usbm1vbhZ3duo4SRWiNRDxSzQBrypmkNcMMp81YUSwCThvB4GrsN56o0iyS92YYU1/gnmQhI9hY6eGuk1Yqx97o8bpTKLoldwI0T7yMFCFDtVP4ancjkggqDeFY65bnxsZPsTKMcDrKtxNNY0wGuEdblkosqPbTycUjdGiVLgojZUsaNFF/T6RYaD0Uge0U2PT1rDcW//NaiQkv/ZTJODFUkumiMOHIRGj8PuoyRYnhQ0swUczeikgfK0yMDSlvQ/BmX54n9ZOSd146uz0tlt0sjhzswwEcgQcXUIYbqEINCEh4hld4c7Tz4rw7H9PWBSeb2YM/cD5/AGYGkAs=</latexit>

SD
FF,1

<latexit sha1_base64="ltkR0jZuvYSiGN5/CabwHqk4WqQ=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAEjxGNA9M1jA7mU2GzMwuM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQcyZNq777SwsLi2vrObW8usbm1vbhZ3duo4SRWiNRDxSzQBrypmkNcMMp81YUSwCThvB4GrsN56o0iyS92YYU1/gnmQhI9hY6eGuk1Yqx97o8bpTKLoldwI0T7yMFCFDtVP4ancjkggqDeFY65bnxsZPsTKMcDrKtxNNY0wGuEdblkosqPbTycUjdGiVLgojZUsaNFF/T6RYaD0Uge0U2PT1rDcW//NaiQkv/ZTJODFUkumiMOHIRGj8PuoyRYnhQ0swUczeikgfK0yMDSlvQ/BmX54n9ZOSd146uz0tlt0sjhzswwEcgQcXUIYbqEINCEh4hld4c7Tz4rw7H9PWBSeb2YM/cD5/AGYGkAs=</latexit>

SD
FF,1 Field

<latexit sha1_base64="3kaGzSynKJj0Gk7hawWARS8Rntw=">AAAB8nicbVDJSgNBEO2JW4xb1KOXxiB4kDAjbseAOXiMxCwwGUNPpydp0tM9dNcIYchnePGgiFe/xpt/Y2c5aOKDgsd7VVTVCxPBDbjut5NbWV1b38hvFra2d3b3ivsHTaNSTVmDKqF0OySGCS5ZAzgI1k40I3EoWCsc3k781hPThiv5AKOEBTHpSx5xSsBKfr2bVeu1M2/8WO0WS27ZnQIvE29OSmiOWrf41ekpmsZMAhXEGN9zEwgyooFTwcaFTmpYQuiQ9JlvqSQxM0E2PXmMT6zSw5HStiTgqfp7IiOxMaM4tJ0xgYFZ9Cbif56fQnQTZFwmKTBJZ4uiVGBQePI/7nHNKIiRJYRqbm/FdEA0oWBTKtgQvMWXl0nzvOxdlS/vL0oVdx5HHh2hY3SKPHSNKugO1VADUaTQM3pFbw44L8678zFrzTnzmUP0B87nDxiAkHA=</latexit>

SD
DSP,1

<latexit sha1_base64="3kaGzSynKJj0Gk7hawWARS8Rntw=">AAAB8nicbVDJSgNBEO2JW4xb1KOXxiB4kDAjbseAOXiMxCwwGUNPpydp0tM9dNcIYchnePGgiFe/xpt/Y2c5aOKDgsd7VVTVCxPBDbjut5NbWV1b38hvFra2d3b3ivsHTaNSTVmDKqF0OySGCS5ZAzgI1k40I3EoWCsc3k781hPThiv5AKOEBTHpSx5xSsBKfr2bVeu1M2/8WO0WS27ZnQIvE29OSmiOWrf41ekpmsZMAhXEGN9zEwgyooFTwcaFTmpYQuiQ9JlvqSQxM0E2PXmMT6zSw5HStiTgqfp7IiOxMaM4tJ0xgYFZ9Cbif56fQnQTZFwmKTBJZ4uiVGBQePI/7nHNKIiRJYRqbm/FdEA0oWBTKtgQvMWXl0nzvOxdlS/vL0oVdx5HHh2hY3SKPHSNKugO1VADUaTQM3pFbw44L8678zFrzTnzmUP0B87nDxiAkHA=</latexit>

SD
DSP,1 Field

<latexit sha1_base64="RkDGJETOnO8z2vZap4vBdUv40/o=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4kDAjbse4HLwIcckCyRh6Oj1Jk56eobtHGIb8hhcPinj1Z7z5N3aSOWjig4LHe1VU1fMizpS27W8rNze/sLiUXy6srK6tbxQ3t+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8AaXI7/xRKVioXjQSUTdAPcE8xnB2kjt+056cXd+c+AMH686xZJdtsdAs8TJSAkyVDvFr3Y3JHFAhSYcK9Vy7Ei7KZaaEU6HhXasaITJAPdoy1CBA6rcdHzzEO0ZpYv8UJoSGo3V3xMpDpRKAs90Blj31bQ3Ev/zWrH2z9yUiSjWVJDJIj/mSIdoFADqMkmJ5okhmEhmbkWkjyUm2sRUMCE40y/Pkvph2TkpH98elSp2FkcedmAX9sGBU6jANVShBgQieIZXeLNi68V6tz4mrTkrm9mGP7A+fwCaCJC1</latexit>

SD
BRAM,1

<latexit sha1_base64="RkDGJETOnO8z2vZap4vBdUv40/o=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4kDAjbse4HLwIcckCyRh6Oj1Jk56eobtHGIb8hhcPinj1Z7z5N3aSOWjig4LHe1VU1fMizpS27W8rNze/sLiUXy6srK6tbxQ3t+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8AaXI7/xRKVioXjQSUTdAPcE8xnB2kjt+056cXd+c+AMH686xZJdtsdAs8TJSAkyVDvFr3Y3JHFAhSYcK9Vy7Ei7KZaaEU6HhXasaITJAPdoy1CBA6rcdHzzEO0ZpYv8UJoSGo3V3xMpDpRKAs90Blj31bQ3Ev/zWrH2z9yUiSjWVJDJIj/mSIdoFADqMkmJ5okhmEhmbkWkjyUm2sRUMCE40y/Pkvph2TkpH98elSp2FkcedmAX9sGBU6jANVShBgQieIZXeLNi68V6tz4mrTkrm9mGP7A+fwCaCJC1</latexit>

SD
BRAM,1 Field

→ → → → → → → →

+ + + + + + + +

Multi-Electrostatics 
Region Model Obj

Colored sites exhibit a 
non-zero capacity, so 
their background 
densities are zero.
Vice versa for sites 
without color.

<latexit sha1_base64="Bs7EgsCHMQiVuzM0RJaWUh0DaD8=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgQUoifh0LevDgoWLTFtJYNttNu3SzG3YnQgn9GV48KOLVX+PNf+O2zUFbHww83pthZl6YcKbBcb6twtLyyupacb20sbm1vVPe3WtqmSpCPSK5VO0Qa8qZoB4w4LSdKIrjkNNWOLye+K0nqjSTogGjhAYx7gsWMYLBSP5DN7vzGifO+PGmW644VWcKe5G4OamgHPVu+avTkySNqQDCsda+6yQQZFgBI5yOS51U0wSTIe5T31CBY6qDbHry2D4ySs+OpDIlwJ6qvycyHGs9ikPTGWMY6HlvIv7n+SlEV0HGRJICFWS2KEq5DdKe/G/3mKIE+MgQTBQzt9pkgBUmYFIqmRDc+ZcXSfO06l5Uz+/PKjUnj6OIDtAhOkYuukQ1dIvqyEMESfSMXtGbBdaL9W59zFoLVj6zj/7A+vwBLImQfQ==</latexit>

SD
LUT,0

<latexit sha1_base64="Bs7EgsCHMQiVuzM0RJaWUh0DaD8=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgQUoifh0LevDgoWLTFtJYNttNu3SzG3YnQgn9GV48KOLVX+PNf+O2zUFbHww83pthZl6YcKbBcb6twtLyyupacb20sbm1vVPe3WtqmSpCPSK5VO0Qa8qZoB4w4LSdKIrjkNNWOLye+K0nqjSTogGjhAYx7gsWMYLBSP5DN7vzGifO+PGmW644VWcKe5G4OamgHPVu+avTkySNqQDCsda+6yQQZFgBI5yOS51U0wSTIe5T31CBY6qDbHry2D4ySs+OpDIlwJ6qvycyHGs9ikPTGWMY6HlvIv7n+SlEV0HGRJICFWS2KEq5DdKe/G/3mKIE+MgQTBQzt9pkgBUmYFIqmRDc+ZcXSfO06l5Uz+/PKjUnj6OIDtAhOkYuukQ1dIvqyEMESfSMXtGbBdaL9W59zFoLVj6zj/7A+vwBLImQfQ==</latexit>

SD
LUT,0

<latexit sha1_base64="r/Ql2hAX22+/BakiwofVsYCM81g=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAEjxGNA9M1jA7mU2GzMwuM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQcyZNq777SwsLi2vrObW8usbm1vbhZ3duo4SRWiNRDxSzQBrypmkNcMMp81YUSwCThvB4GrsN56o0iyS92YYU1/gnmQhI9hY6eGuk1Yqx+7o8bpTKLoldwI0T7yMFCFDtVP4ancjkggqDeFY65bnxsZPsTKMcDrKtxNNY0wGuEdblkosqPbTycUjdGiVLgojZUsaNFF/T6RYaD0Uge0U2PT1rDcW//NaiQkv/ZTJODFUkumiMOHIRGj8PuoyRYnhQ0swUczeikgfK0yMDSlvQ/BmX54n9ZOSd146uz0tlt0sjhzswwEcgQcXUIYbqEINCEh4hld4c7Tz4rw7H9PWBSeb2YM/cD5/AGR/kAo=</latexit>

SD
FF,0

<latexit sha1_base64="r/Ql2hAX22+/BakiwofVsYCM81g=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAEjxGNA9M1jA7mU2GzMwuM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQcyZNq777SwsLi2vrObW8usbm1vbhZ3duo4SRWiNRDxSzQBrypmkNcMMp81YUSwCThvB4GrsN56o0iyS92YYU1/gnmQhI9hY6eGuk1Yqx+7o8bpTKLoldwI0T7yMFCFDtVP4ancjkggqDeFY65bnxsZPsTKMcDrKtxNNY0wGuEdblkosqPbTycUjdGiVLgojZUsaNFF/T6RYaD0Uge0U2PT1rDcW//NaiQkv/ZTJODFUkumiMOHIRGj8PuoyRYnhQ0swUczeikgfK0yMDSlvQ/BmX54n9ZOSd146uz0tlt0sjhzswwEcgQcXUIYbqEINCEh4hld4c7Tz4rw7H9PWBSeb2YM/cD5/AGR/kAo=</latexit>

SD
FF,0

<latexit sha1_base64="eEveTeMVyu57+BzCE/LJ/ZygDjQ=">AAAB8nicbVDJSgNBEK2JW4xb1KOXxiB4kDAjbseAOXiMxCwwGUNPpydp0tM9dPcIYchnePGgiFe/xpt/Y2c5aOKDgsd7VVTVCxPOtHHdbye3srq2vpHfLGxt7+zuFfcPmlqmitAGkVyqdog15UzQhmGG03aiKI5DTlvh8Hbit56o0kyKBzNKaBDjvmARI9hYya93s2q9duaOH6vdYsktu1OgZeLNSQnmqHWLX52eJGlMhSEca+17bmKCDCvDCKfjQifVNMFkiPvUt1TgmOogm548RidW6aFIKlvCoKn6eyLDsdajOLSdMTYDvehNxP88PzXRTZAxkaSGCjJbFKUcGYkm/6MeU5QYPrIEE8XsrYgMsMLE2JQKNgRv8eVl0jwve1fly/uLUsWdx5GHIziGU/DgGipwBzVoAAEJz/AKb45xXpx352PWmnPmM4fwB87nDxb5kG8=</latexit>

SD
DSP,0

<latexit sha1_base64="eEveTeMVyu57+BzCE/LJ/ZygDjQ=">AAAB8nicbVDJSgNBEK2JW4xb1KOXxiB4kDAjbseAOXiMxCwwGUNPpydp0tM9dPcIYchnePGgiFe/xpt/Y2c5aOKDgsd7VVTVCxPOtHHdbye3srq2vpHfLGxt7+zuFfcPmlqmitAGkVyqdog15UzQhmGG03aiKI5DTlvh8Hbit56o0kyKBzNKaBDjvmARI9hYya93s2q9duaOH6vdYsktu1OgZeLNSQnmqHWLX52eJGlMhSEca+17bmKCDCvDCKfjQifVNMFkiPvUt1TgmOogm548RidW6aFIKlvCoKn6eyLDsdajOLSdMTYDvehNxP88PzXRTZAxkaSGCjJbFKUcGYkm/6MeU5QYPrIEE8XsrYgMsMLE2JQKNgRv8eVl0jwve1fly/uLUsWdx5GHIziGU/DgGipwBzVoAAEJz/AKb45xXpx352PWmnPmM4fwB87nDxb5kG8=</latexit>

SD
DSP,0

<latexit sha1_base64="qsS6lk6xDt4XA8JrhPi/yBkY4PA=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4kDAjbse4HLwIcckCyRh6Oj1Jk56eobtHGIb8hhcPinj1Z7z5N3aSOWjig4LHe1VU1fMizpS27W8rNze/sLiUXy6srK6tbxQ3t+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8AaXI7/xRKVioXjQSUTdAPcE8xnB2kjt+056cXd+c2APH686xZJdtsdAs8TJSAkyVDvFr3Y3JHFAhSYcK9Vy7Ei7KZaaEU6HhXasaITJAPdoy1CBA6rcdHzzEO0ZpYv8UJoSGo3V3xMpDpRKAs90Blj31bQ3Ev/zWrH2z9yUiSjWVJDJIj/mSIdoFADqMkmJ5okhmEhmbkWkjyUm2sRUMCE40y/Pkvph2TkpH98elSp2FkcedmAX9sGBU6jANVShBgQieIZXeLNi68V6tz4mrTkrm9mGP7A+fwCYgZC0</latexit>

SD
BRAM,0

<latexit sha1_base64="qsS6lk6xDt4XA8JrhPi/yBkY4PA=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4kDAjbse4HLwIcckCyRh6Oj1Jk56eobtHGIb8hhcPinj1Z7z5N3aSOWjig4LHe1VU1fMizpS27W8rNze/sLiUXy6srK6tbxQ3t+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8AaXI7/xRKVioXjQSUTdAPcE8xnB2kjt+056cXd+c2APH686xZJdtsdAs8TJSAkyVDvFr3Y3JHFAhSYcK9Vy7Ei7KZaaEU6HhXasaITJAPdoy1CBA6rcdHzzEO0ZpYv8UJoSGo3V3xMpDpRKAs90Blj31bQ3Ev/zWrH2z9yUiSjWVJDJIj/mSIdoFADqMkmJ5okhmEhmbkWkjyUm2sRUMCE40y/Pkvph2TkpH98elSp2FkcedmAX9sGBU6jANVShBgQieIZXeLNi68V6tz4mrTkrm9mGP7A+fwCYgZC0</latexit>

SD
BRAM,0

<latexit sha1_base64="sQXZ2YF30gQ2cLxtNjM9pYzPFD4=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgQUoifh0LevDgoWLTFtJYNttNu3SzG3YnQgn9GV48KOLVX+PNf+O2zUFbHww83pthZl6YcKbBcb6twtLyyupacb20sbm1vVPe3WtqmSpCPSK5VO0Qa8qZoB4w4LSdKIrjkNNWOLye+K0nqjSTogGjhAYx7gsWMYLBSP5DN7vzGifu+PGmW644VWcKe5G4OamgHPVu+avTkySNqQDCsda+6yQQZFgBI5yOS51U0wSTIe5T31CBY6qDbHry2D4ySs+OpDIlwJ6qvycyHGs9ikPTGWMY6HlvIv7n+SlEV0HGRJICFWS2KEq5DdKe/G/3mKIE+MgQTBQzt9pkgBUmYFIqmRDc+ZcXSfO06l5Uz+/PKjUnj6OIDtAhOkYuukQ1dIvqyEMESfSMXtGbBdaL9W59zFoLVj6zj/7A+vwBLhCQfg==</latexit>

SD
LUT,1

<latexit sha1_base64="sQXZ2YF30gQ2cLxtNjM9pYzPFD4=">AAAB8nicbVBNS8NAEN3Ur1q/qh69BIvgQUoifh0LevDgoWLTFtJYNttNu3SzG3YnQgn9GV48KOLVX+PNf+O2zUFbHww83pthZl6YcKbBcb6twtLyyupacb20sbm1vVPe3WtqmSpCPSK5VO0Qa8qZoB4w4LSdKIrjkNNWOLye+K0nqjSTogGjhAYx7gsWMYLBSP5DN7vzGifu+PGmW644VWcKe5G4OamgHPVu+avTkySNqQDCsda+6yQQZFgBI5yOS51U0wSTIe5T31CBY6qDbHry2D4ySs+OpDIlwJ6qvycyHGs9ikPTGWMY6HlvIv7n+SlEV0HGRJICFWS2KEq5DdKe/G/3mKIE+MgQTBQzt9pkgBUmYFIqmRDc+ZcXSfO06l5Uz+/PKjUnj6OIDtAhOkYuukQ1dIvqyEMESfSMXtGbBdaL9W59zFoLVj6zj/7A+vwBLhCQfg==</latexit>

SD
LUT,1

<latexit sha1_base64="ltkR0jZuvYSiGN5/CabwHqk4WqQ=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAEjxGNA9M1jA7mU2GzMwuM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQcyZNq777SwsLi2vrObW8usbm1vbhZ3duo4SRWiNRDxSzQBrypmkNcMMp81YUSwCThvB4GrsN56o0iyS92YYU1/gnmQhI9hY6eGuk1Yqx97o8bpTKLoldwI0T7yMFCFDtVP4ancjkggqDeFY65bnxsZPsTKMcDrKtxNNY0wGuEdblkosqPbTycUjdGiVLgojZUsaNFF/T6RYaD0Uge0U2PT1rDcW//NaiQkv/ZTJODFUkumiMOHIRGj8PuoyRYnhQ0swUczeikgfK0yMDSlvQ/BmX54n9ZOSd146uz0tlt0sjhzswwEcgQcXUIYbqEINCEh4hld4c7Tz4rw7H9PWBSeb2YM/cD5/AGYGkAs=</latexit>

SD
FF,1

<latexit sha1_base64="ltkR0jZuvYSiGN5/CabwHqk4WqQ=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8SNgVX8eAEjxGNA9M1jA7mU2GzMwuM7NCWPIXXjwo4tW/8ebfOEn2oIkFDUVVN91dQcyZNq777SwsLi2vrObW8usbm1vbhZ3duo4SRWiNRDxSzQBrypmkNcMMp81YUSwCThvB4GrsN56o0iyS92YYU1/gnmQhI9hY6eGuk1Yqx97o8bpTKLoldwI0T7yMFCFDtVP4ancjkggqDeFY65bnxsZPsTKMcDrKtxNNY0wGuEdblkosqPbTycUjdGiVLgojZUsaNFF/T6RYaD0Uge0U2PT1rDcW//NaiQkv/ZTJODFUkumiMOHIRGj8PuoyRYnhQ0swUczeikgfK0yMDSlvQ/BmX54n9ZOSd146uz0tlt0sjhzswwEcgQcXUIYbqEINCEh4hld4c7Tz4rw7H9PWBSeb2YM/cD5/AGYGkAs=</latexit>

SD
FF,1

<latexit sha1_base64="3kaGzSynKJj0Gk7hawWARS8Rntw=">AAAB8nicbVDJSgNBEO2JW4xb1KOXxiB4kDAjbseAOXiMxCwwGUNPpydp0tM9dNcIYchnePGgiFe/xpt/Y2c5aOKDgsd7VVTVCxPBDbjut5NbWV1b38hvFra2d3b3ivsHTaNSTVmDKqF0OySGCS5ZAzgI1k40I3EoWCsc3k781hPThiv5AKOEBTHpSx5xSsBKfr2bVeu1M2/8WO0WS27ZnQIvE29OSmiOWrf41ekpmsZMAhXEGN9zEwgyooFTwcaFTmpYQuiQ9JlvqSQxM0E2PXmMT6zSw5HStiTgqfp7IiOxMaM4tJ0xgYFZ9Cbif56fQnQTZFwmKTBJZ4uiVGBQePI/7nHNKIiRJYRqbm/FdEA0oWBTKtgQvMWXl0nzvOxdlS/vL0oVdx5HHh2hY3SKPHSNKugO1VADUaTQM3pFbw44L8678zFrzTnzmUP0B87nDxiAkHA=</latexit>

SD
DSP,1

<latexit sha1_base64="3kaGzSynKJj0Gk7hawWARS8Rntw=">AAAB8nicbVDJSgNBEO2JW4xb1KOXxiB4kDAjbseAOXiMxCwwGUNPpydp0tM9dNcIYchnePGgiFe/xpt/Y2c5aOKDgsd7VVTVCxPBDbjut5NbWV1b38hvFra2d3b3ivsHTaNSTVmDKqF0OySGCS5ZAzgI1k40I3EoWCsc3k781hPThiv5AKOEBTHpSx5xSsBKfr2bVeu1M2/8WO0WS27ZnQIvE29OSmiOWrf41ekpmsZMAhXEGN9zEwgyooFTwcaFTmpYQuiQ9JlvqSQxM0E2PXmMT6zSw5HStiTgqfp7IiOxMaM4tJ0xgYFZ9Cbif56fQnQTZFwmKTBJZ4uiVGBQePI/7nHNKIiRJYRqbm/FdEA0oWBTKtgQvMWXl0nzvOxdlS/vL0oVdx5HHh2hY3SKPHSNKugO1VADUaTQM3pFbw44L8678zFrzTnzmUP0B87nDxiAkHA=</latexit>

SD
DSP,1

<latexit sha1_base64="RkDGJETOnO8z2vZap4vBdUv40/o=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4kDAjbse4HLwIcckCyRh6Oj1Jk56eobtHGIb8hhcPinj1Z7z5N3aSOWjig4LHe1VU1fMizpS27W8rNze/sLiUXy6srK6tbxQ3t+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8AaXI7/xRKVioXjQSUTdAPcE8xnB2kjt+056cXd+c+AMH686xZJdtsdAs8TJSAkyVDvFr3Y3JHFAhSYcK9Vy7Ei7KZaaEU6HhXasaITJAPdoy1CBA6rcdHzzEO0ZpYv8UJoSGo3V3xMpDpRKAs90Blj31bQ3Ev/zWrH2z9yUiSjWVJDJIj/mSIdoFADqMkmJ5okhmEhmbkWkjyUm2sRUMCE40y/Pkvph2TkpH98elSp2FkcedmAX9sGBU6jANVShBgQieIZXeLNi68V6tz4mrTkrm9mGP7A+fwCaCJC1</latexit>

SD
BRAM,1

<latexit sha1_base64="RkDGJETOnO8z2vZap4vBdUv40/o=">AAAB83icbVDJSgNBEK2JW4xb1KOXxiB4kDAjbse4HLwIcckCyRh6Oj1Jk56eobtHGIb8hhcPinj1Z7z5N3aSOWjig4LHe1VU1fMizpS27W8rNze/sLiUXy6srK6tbxQ3t+oqjCWhNRLyUDY9rChngtY005w2I0lx4HHa8AaXI7/xRKVioXjQSUTdAPcE8xnB2kjt+056cXd+c+AMH686xZJdtsdAs8TJSAkyVDvFr3Y3JHFAhSYcK9Vy7Ei7KZaaEU6HhXasaITJAPdoy1CBA6rcdHzzEO0ZpYv8UJoSGo3V3xMpDpRKAs90Blj31bQ3Ev/zWrH2z9yUiSjWVJDJIj/mSIdoFADqMkmJ5okhmEhmbkWkjyUm2sRUMCE40y/Pkvph2TkpH98elSp2FkcedmAX9sGBU6jANVShBgQieIZXeLNi68V6tz4mrTkrm9mGP7A+fwCaCJC1</latexit>

SD
BRAM,1

Region#0 Region#0 Region#0Region#0 Region#1 Region#1Region#1 Region#1

BRAM IODSPFFLUT

Region-free Region #0 Region #1

Resource Type

Movable FillerFixed

Fence Region



Footprint Compression Technique

Space Complexity of previous approach: 
Three Observations
► Each movable and fixed instance subject to at most one fence region 

constraint.
► Each filler is exclusively associated with one electrostatics system.
► Filler sizes within the same electrostatics system are consistent.

Footprint Compression Technique
► For movable and fixed instances

o I8+	: the electrostatics system to which instance i is assigned
o K8+	: the size of the instance

► For fillers
o I8& 	: the electrostatics system to which instance i is assigned
o K9&: the size of the filler within electrostatics system

Space Complexity of our approach: 
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<latexit sha1_base64="u+AGLfxb8goNTAQ6/6AIVDMpKrQ=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokUtRl0Y07K9gHNKFMppN26OTBzI1QQjb+ihsXirj1M9z5N07SLLT1wIXDOfdy7z1eLLgCy/o2Kiura+sb1c3a1vbO7p65f9BVUSIp69BIRLLvEcUED1kHOAjWjyUjgSdYz5ve5H7vkUnFo/ABZjFzAzIOuc8pAS0NzSNHu4CdgMCEEpHeZbhQhmbdalgF8DKxS1JHJdpD88sZRTQJWAhUEKUGthWDmxIJnAqW1ZxEsZjQKRmzgaYhCZhy0+KBDJ9qZYT9SOoKARfq74mUBErNAk935oeqRS8X//MGCfhXbsrDOAEW0vkiPxEYIpyngUdcMgpipgmhkutbMZ0QSSjozGo6BHvx5WXSPW/YF43mfbPeui7jqKJjdILOkI0uUQvdojbqIIoy9Ixe0ZvxZLwY78bHvLVilDOH6A+Mzx/SlpaR</latexit>

|O|

Our Approach

Redundant Zeros! Duplicated Sizes! 

<latexit sha1_base64="zs9aO0mlept1OC5PatYLWZRBOoE=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokUtRl0Y0rqWAf0IQymU7aoZMHMzdCCdn4K25cKOLWz3Dn3zhJs9DWAxcO59zLvfd4seAKLOvbqKysrq1vVDdrW9s7u3vm/kFXRYmkrEMjEcm+RxQTPGQd4CBYP5aMBJ5gPW96k/u9RyYVj8IHmMXMDcg45D6nBLQ0NI8c7QJ2AgITSkR6l+FCGZp1q2EVwMvELkkdlWgPzS9nFNEkYCFQQZQa2FYMbkokcCpYVnMSxWJCp2TMBpqGJGDKTYsHMnyqlRH2I6krBFyovydSEig1CzzdmR+qFr1c/M8bJOBfuSkP4wRYSOeL/ERgiHCeBh5xySiImSaESq5vxXRCJKGgM6vpEOzFl5dJ97xhXzSa981667qMo4qO0Qk6Qza6RC10i9qogyjK0DN6RW/Gk/FivBsf89aKUc4coj8wPn8A0QuWkA==</latexit>

|N |

<latexit sha1_base64="zs9aO0mlept1OC5PatYLWZRBOoE=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokUtRl0Y0rqWAf0IQymU7aoZMHMzdCCdn4K25cKOLWz3Dn3zhJs9DWAxcO59zLvfd4seAKLOvbqKysrq1vVDdrW9s7u3vm/kFXRYmkrEMjEcm+RxQTPGQd4CBYP5aMBJ5gPW96k/u9RyYVj8IHmMXMDcg45D6nBLQ0NI8c7QJ2AgITSkR6l+FCGZp1q2EVwMvELkkdlWgPzS9nFNEkYCFQQZQa2FYMbkokcCpYVnMSxWJCp2TMBpqGJGDKTYsHMnyqlRH2I6krBFyovydSEig1CzzdmR+qFr1c/M8bJOBfuSkP4wRYSOeL/ERgiHCeBh5xySiImSaESq5vxXRCJKGgM6vpEOzFl5dJ97xhXzSa981667qMo4qO0Qk6Qza6RC10i9qogyjK0DN6RW/Gk/FivBsf89aKUc4coj8wPn8A0QuWkA==</latexit>

|N |

<latexit sha1_base64="zs9aO0mlept1OC5PatYLWZRBOoE=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokUtRl0Y0rqWAf0IQymU7aoZMHMzdCCdn4K25cKOLWz3Dn3zhJs9DWAxcO59zLvfd4seAKLOvbqKysrq1vVDdrW9s7u3vm/kFXRYmkrEMjEcm+RxQTPGQd4CBYP5aMBJ5gPW96k/u9RyYVj8IHmMXMDcg45D6nBLQ0NI8c7QJ2AgITSkR6l+FCGZp1q2EVwMvELkkdlWgPzS9nFNEkYCFQQZQa2FYMbkokcCpYVnMSxWJCp2TMBpqGJGDKTYsHMnyqlRH2I6krBFyovydSEig1CzzdmR+qFr1c/M8bJOBfuSkP4wRYSOeL/ERgiHCeBh5xySiImSaESq5vxXRCJKGgM6vpEOzFl5dJ97xhXzSa981667qMo4qO0Qk6Qza6RC10i9qogyjK0DN6RW/Gk/FivBsf89aKUc4coj8wPn8A0QuWkA==</latexit>

|N |

<latexit sha1_base64="u+AGLfxb8goNTAQ6/6AIVDMpKrQ=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokUtRl0Y07K9gHNKFMppN26OTBzI1QQjb+ihsXirj1M9z5N07SLLT1wIXDOfdy7z1eLLgCy/o2Kiura+sb1c3a1vbO7p65f9BVUSIp69BIRLLvEcUED1kHOAjWjyUjgSdYz5ve5H7vkUnFo/ABZjFzAzIOuc8pAS0NzSNHu4CdgMCEEpHeZbhQhmbdalgF8DKxS1JHJdpD88sZRTQJWAhUEKUGthWDmxIJnAqW1ZxEsZjQKRmzgaYhCZhy0+KBDJ9qZYT9SOoKARfq74mUBErNAk935oeqRS8X//MGCfhXbsrDOAEW0vkiPxEYIpyngUdcMgpipgmhkutbMZ0QSSjozGo6BHvx5WXSPW/YF43mfbPeui7jqKJjdILOkI0uUQvdojbqIIoy9Ixe0ZvxZLwY78bHvLVilDOH6A+Mzx/SlpaR</latexit>

|O|
<latexit sha1_base64="fFCzG3d4KY9DRKEqCK6PPwOvEJ0=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY4YLx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfju7nffkKleSwfzCRBP6JDyUPOqLFS47ZfLLlldwGyTryMlCBDvV/86g1ilkYoDRNU667nJsafUmU4Ezgr9FKNCWVjOsSupZJGqP3p4tAZubDKgISxsiUNWai/J6Y00noSBbYzomakV725+J/XTU1Y9adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWldl77pcaVRKtWoWRx7O4BwuwYMbqME91KEJDBCe4RXenEfnxXl3PpatOSebOYU/cD5/AJLJjMQ=</latexit>

A

<latexit sha1_base64="dmdWKn58jkoL/NbNUI9efMLFwAg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKaI4BL3oQIpoHJGuYncwmQ2Znl5leIYR8ghcPinj1i7z5N06SPWhiQUNR1U13V5BIYdB1v53cyura+kZ+s7C1vbO7V9w/aJg41YzXWSxj3Qqo4VIoXkeBkrcSzWkUSN4MhldTv/nEtRGxesBRwv2I9pUIBaNopfubx9tuseSW3RnIMvEyUoIMtW7xq9OLWRpxhUxSY9qem6A/phoFk3xS6KSGJ5QNaZ+3LVU04sYfz06dkBOr9EgYa1sKyUz9PTGmkTGjKLCdEcWBWfSm4n9eO8Ww4o+FSlLkis0XhakkGJPp36QnNGcoR5ZQpoW9lbAB1ZShTadgQ/AWX14mjbOyd1E+vzsvVStZHHk4gmM4BQ8uoQrXUIM6MOjDM7zCmyOdF+fd+Zi35pxs5hD+wPn8AezejYs=</latexit>

IM
<latexit sha1_base64="Iga9DdF8UnWjO940gp5SO9farmo=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKaI4BL4IIEc0DkjXMTmaTIbOzy0yvEEI+wYsHRbz6Rd78GyfJHjSxoKGo6qa7K0ikMOi6305uZXVtfSO/Wdja3tndK+4fNEycasbrLJaxbgXUcCkUr6NAyVuJ5jQKJG8Gw6up33zi2ohYPeAo4X5E+0qEglG00v3N4223WHLL7gxkmXgZKUGGWrf41enFLI24QiapMW3PTdAfU42CST4pdFLDE8qGtM/blioaceOPZ6dOyIlVeiSMtS2FZKb+nhjTyJhRFNjOiOLALHpT8T+vnWJY8cdCJSlyxeaLwlQSjMn0b9ITmjOUI0so08LeStiAasrQplOwIXiLLy+TxlnZuyif352XqpUsjjwcwTGcggeXUIVrqEEdGPThGV7hzZHOi/PufMxbc042cwh/4Hz+AO/qjY0=</latexit>

KM

<latexit sha1_base64="lCZqE0L8YD0mEsXTBcJI9BOLu7I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKaI4BQfQW0TwgWcPsZDYZMju7zPQKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkQKg6777eRWVtfWN/Kbha3tnd294v5Bw8SpZrzOYhnrVkANl0LxOgqUvJVoTqNA8mYwvJr6zSeujYjVA44S7ke0r0QoGEUr3d8+XneLJbfszkCWiZeREmSodYtfnV7M0ogrZJIa0/bcBP0x1SiY5JNCJzU8oWxI+7xtqaIRN/54duqEnFilR8JY21JIZurviTGNjBlFge2MKA7MojcV//PaKYYVfyxUkiJXbL4oTCXBmEz/Jj2hOUM5soQyLeythA2opgxtOgUbgrf48jJpnJW9i/L53XmpWsniyMMRHMMpeHAJVbiBGtSBQR+e4RXeHOm8OO/Ox7w152Qzh/AHzucP4kKNhA==</latexit>

IF
<latexit sha1_base64="pjdCa32ZvyBnrPIFtTLBRjwD7Jg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKaI4BQQQvEc0DkjXMTmaTIbOzy0yvEEI+wYsHRbz6Rd78GyfJHjSxoKGo6qa7K0ikMOi6305uZXVtfSO/Wdja3tndK+4fNEycasbrLJaxbgXUcCkUr6NAyVuJ5jQKJG8Gw6up33zi2ohYPeAo4X5E+0qEglG00v3t43W3WHLL7gxkmXgZKUGGWrf41enFLI24QiapMW3PTdAfU42CST4pdFLDE8qGtM/blioaceOPZ6dOyIlVeiSMtS2FZKb+nhjTyJhRFNjOiOLALHpT8T+vnWJY8cdCJSlyxeaLwlQSjMn0b9ITmjOUI0so08LeStiAasrQplOwIXiLLy+TxlnZuyif352XqpUsjjwcwTGcggeXUIUbqEEdGPThGV7hzZHOi/PufMxbc042cwh/4Hz+AOVOjYY=</latexit>

KF

<latexit sha1_base64="ds2tTLnKuZrplcWmVcqN2qO8Ed8=">AAAB+HicbZDJTsMwEIadspWyNMCRi0WFxKlKEEuPlbhwLEsXqQ2V4zqtVceJ7AlSifokXDiAEFcehRtvg5vmAC0jWfr0/zOa8e/HgmtwnG+rsLK6tr5R3Cxtbe/slu29/ZaOEkVZk0YiUh2faCa4ZE3gIFgnVoyEvmBtf3w189uPTGkeyXuYxMwLyVDygFMCRurb5Z5xAd893OKM+nbFqTpZ4WVwc6igvBp9+6s3iGgSMglUEK27rhODlxIFnAo2LfUSzWJCx2TIugYlCZn20uzwKT42ygAHkTJPAs7U3xMpCbWehL7pDAmM9KI3E//zugkENS/lMk6ASTpfFCQCQ4RnKeABV4yCmBggVHFzK6YjoggFk1XJhOAufnkZWqdV96J6fnNWqdfyOIroEB2hE+SiS1RH16iBmoiiBD2jV/RmPVkv1rv1MW8tWPnMAfpT1ucPJaeSvg==</latexit>

|SR|

<latexit sha1_base64="ds2tTLnKuZrplcWmVcqN2qO8Ed8=">AAAB+HicbZDJTsMwEIadspWyNMCRi0WFxKlKEEuPlbhwLEsXqQ2V4zqtVceJ7AlSifokXDiAEFcehRtvg5vmAC0jWfr0/zOa8e/HgmtwnG+rsLK6tr5R3Cxtbe/slu29/ZaOEkVZk0YiUh2faCa4ZE3gIFgnVoyEvmBtf3w189uPTGkeyXuYxMwLyVDygFMCRurb5Z5xAd893OKM+nbFqTpZ4WVwc6igvBp9+6s3iGgSMglUEK27rhODlxIFnAo2LfUSzWJCx2TIugYlCZn20uzwKT42ygAHkTJPAs7U3xMpCbWehL7pDAmM9KI3E//zugkENS/lMk6ASTpfFCQCQ4RnKeABV4yCmBggVHFzK6YjoggFk1XJhOAufnkZWqdV96J6fnNWqdfyOIroEB2hE+SiS1RH16iBmoiiBD2jV/RmPVkv1rv1MW8tWPnMAfpT1ucPJaeSvg==</latexit>

|SR|
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<latexit sha1_base64="u+AGLfxb8goNTAQ6/6AIVDMpKrQ=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokUtRl0Y07K9gHNKFMppN26OTBzI1QQjb+ihsXirj1M9z5N07SLLT1wIXDOfdy7z1eLLgCy/o2Kiura+sb1c3a1vbO7p65f9BVUSIp69BIRLLvEcUED1kHOAjWjyUjgSdYz5ve5H7vkUnFo/ABZjFzAzIOuc8pAS0NzSNHu4CdgMCEEpHeZbhQhmbdalgF8DKxS1JHJdpD88sZRTQJWAhUEKUGthWDmxIJnAqW1ZxEsZjQKRmzgaYhCZhy0+KBDJ9qZYT9SOoKARfq74mUBErNAk935oeqRS8X//MGCfhXbsrDOAEW0vkiPxEYIpyngUdcMgpipgmhkutbMZ0QSSjozGo6BHvx5WXSPW/YF43mfbPeui7jqKJjdILOkI0uUQvdojbqIIoy9Ixe0ZvxZLwY78bHvLVilDOH6A+Mzx/SlpaR</latexit>

|O|

Our Approach

Redundant Zeros! Duplicated Sizes! 

<latexit sha1_base64="zs9aO0mlept1OC5PatYLWZRBOoE=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokUtRl0Y0rqWAf0IQymU7aoZMHMzdCCdn4K25cKOLWz3Dn3zhJs9DWAxcO59zLvfd4seAKLOvbqKysrq1vVDdrW9s7u3vm/kFXRYmkrEMjEcm+RxQTPGQd4CBYP5aMBJ5gPW96k/u9RyYVj8IHmMXMDcg45D6nBLQ0NI8c7QJ2AgITSkR6l+FCGZp1q2EVwMvELkkdlWgPzS9nFNEkYCFQQZQa2FYMbkokcCpYVnMSxWJCp2TMBpqGJGDKTYsHMnyqlRH2I6krBFyovydSEig1CzzdmR+qFr1c/M8bJOBfuSkP4wRYSOeL/ERgiHCeBh5xySiImSaESq5vxXRCJKGgM6vpEOzFl5dJ97xhXzSa981667qMo4qO0Qk6Qza6RC10i9qogyjK0DN6RW/Gk/FivBsf89aKUc4coj8wPn8A0QuWkA==</latexit>

|N |

<latexit sha1_base64="zs9aO0mlept1OC5PatYLWZRBOoE=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokUtRl0Y0rqWAf0IQymU7aoZMHMzdCCdn4K25cKOLWz3Dn3zhJs9DWAxcO59zLvfd4seAKLOvbqKysrq1vVDdrW9s7u3vm/kFXRYmkrEMjEcm+RxQTPGQd4CBYP5aMBJ5gPW96k/u9RyYVj8IHmMXMDcg45D6nBLQ0NI8c7QJ2AgITSkR6l+FCGZp1q2EVwMvELkkdlWgPzS9nFNEkYCFQQZQa2FYMbkokcCpYVnMSxWJCp2TMBpqGJGDKTYsHMnyqlRH2I6krBFyovydSEig1CzzdmR+qFr1c/M8bJOBfuSkP4wRYSOeL/ERgiHCeBh5xySiImSaESq5vxXRCJKGgM6vpEOzFl5dJ97xhXzSa981667qMo4qO0Qk6Qza6RC10i9qogyjK0DN6RW/Gk/FivBsf89aKUc4coj8wPn8A0QuWkA==</latexit>

|N |

<latexit sha1_base64="zs9aO0mlept1OC5PatYLWZRBOoE=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokUtRl0Y0rqWAf0IQymU7aoZMHMzdCCdn4K25cKOLWz3Dn3zhJs9DWAxcO59zLvfd4seAKLOvbqKysrq1vVDdrW9s7u3vm/kFXRYmkrEMjEcm+RxQTPGQd4CBYP5aMBJ5gPW96k/u9RyYVj8IHmMXMDcg45D6nBLQ0NI8c7QJ2AgITSkR6l+FCGZp1q2EVwMvELkkdlWgPzS9nFNEkYCFQQZQa2FYMbkokcCpYVnMSxWJCp2TMBpqGJGDKTYsHMnyqlRH2I6krBFyovydSEig1CzzdmR+qFr1c/M8bJOBfuSkP4wRYSOeL/ERgiHCeBh5xySiImSaESq5vxXRCJKGgM6vpEOzFl5dJ97xhXzSa981667qMo4qO0Qk6Qza6RC10i9qogyjK0DN6RW/Gk/FivBsf89aKUc4coj8wPn8A0QuWkA==</latexit>

|N |

<latexit sha1_base64="u+AGLfxb8goNTAQ6/6AIVDMpKrQ=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KokUtRl0Y07K9gHNKFMppN26OTBzI1QQjb+ihsXirj1M9z5N07SLLT1wIXDOfdy7z1eLLgCy/o2Kiura+sb1c3a1vbO7p65f9BVUSIp69BIRLLvEcUED1kHOAjWjyUjgSdYz5ve5H7vkUnFo/ABZjFzAzIOuc8pAS0NzSNHu4CdgMCEEpHeZbhQhmbdalgF8DKxS1JHJdpD88sZRTQJWAhUEKUGthWDmxIJnAqW1ZxEsZjQKRmzgaYhCZhy0+KBDJ9qZYT9SOoKARfq74mUBErNAk935oeqRS8X//MGCfhXbsrDOAEW0vkiPxEYIpyngUdcMgpipgmhkutbMZ0QSSjozGo6BHvx5WXSPW/YF43mfbPeui7jqKJjdILOkI0uUQvdojbqIIoy9Ixe0ZvxZLwY78bHvLVilDOH6A+Mzx/SlpaR</latexit>

|O|
<latexit sha1_base64="fFCzG3d4KY9DRKEqCK6PPwOvEJ0=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHYNUY4YLx4hkUcCGzI79MLI7OxmZtaEEL7AiweN8eonefNvHGAPClbSSaWqO91dQSK4Nq777eQ2Nre2d/K7hb39g8Oj4vFJS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfju7nffkKleSwfzCRBP6JDyUPOqLFS47ZfLLlldwGyTryMlCBDvV/86g1ilkYoDRNU667nJsafUmU4Ezgr9FKNCWVjOsSupZJGqP3p4tAZubDKgISxsiUNWai/J6Y00noSBbYzomakV725+J/XTU1Y9adcJqlByZaLwlQQE5P512TAFTIjJpZQpri9lbARVZQZm03BhuCtvrxOWldl77pcaVRKtWoWRx7O4BwuwYMbqME91KEJDBCe4RXenEfnxXl3PpatOSebOYU/cD5/AJLJjMQ=</latexit>

A

<latexit sha1_base64="dmdWKn58jkoL/NbNUI9efMLFwAg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKaI4BL3oQIpoHJGuYncwmQ2Znl5leIYR8ghcPinj1i7z5N06SPWhiQUNR1U13V5BIYdB1v53cyura+kZ+s7C1vbO7V9w/aJg41YzXWSxj3Qqo4VIoXkeBkrcSzWkUSN4MhldTv/nEtRGxesBRwv2I9pUIBaNopfubx9tuseSW3RnIMvEyUoIMtW7xq9OLWRpxhUxSY9qem6A/phoFk3xS6KSGJ5QNaZ+3LVU04sYfz06dkBOr9EgYa1sKyUz9PTGmkTGjKLCdEcWBWfSm4n9eO8Ww4o+FSlLkis0XhakkGJPp36QnNGcoR5ZQpoW9lbAB1ZShTadgQ/AWX14mjbOyd1E+vzsvVStZHHk4gmM4BQ8uoQrXUIM6MOjDM7zCmyOdF+fd+Zi35pxs5hD+wPn8AezejYs=</latexit>

IM
<latexit sha1_base64="Iga9DdF8UnWjO940gp5SO9farmo=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKaI4BL4IIEc0DkjXMTmaTIbOzy0yvEEI+wYsHRbz6Rd78GyfJHjSxoKGo6qa7K0ikMOi6305uZXVtfSO/Wdja3tndK+4fNEycasbrLJaxbgXUcCkUr6NAyVuJ5jQKJG8Gw6up33zi2ohYPeAo4X5E+0qEglG00v3N4223WHLL7gxkmXgZKUGGWrf41enFLI24QiapMW3PTdAfU42CST4pdFLDE8qGtM/blioaceOPZ6dOyIlVeiSMtS2FZKb+nhjTyJhRFNjOiOLALHpT8T+vnWJY8cdCJSlyxeaLwlQSjMn0b9ITmjOUI0so08LeStiAasrQplOwIXiLLy+TxlnZuyif352XqpUsjjwcwTGcggeXUIVrqEEdGPThGV7hzZHOi/PufMxbc042cwh/4Hz+AO/qjY0=</latexit>

KM

<latexit sha1_base64="lCZqE0L8YD0mEsXTBcJI9BOLu7I=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKaI4BQfQW0TwgWcPsZDYZMju7zPQKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkQKg6777eRWVtfWN/Kbha3tnd294v5Bw8SpZrzOYhnrVkANl0LxOgqUvJVoTqNA8mYwvJr6zSeujYjVA44S7ke0r0QoGEUr3d8+XneLJbfszkCWiZeREmSodYtfnV7M0ogrZJIa0/bcBP0x1SiY5JNCJzU8oWxI+7xtqaIRN/54duqEnFilR8JY21JIZurviTGNjBlFge2MKA7MojcV//PaKYYVfyxUkiJXbL4oTCXBmEz/Jj2hOUM5soQyLeythA2opgxtOgUbgrf48jJpnJW9i/L53XmpWsniyMMRHMMpeHAJVbiBGtSBQR+e4RXeHOm8OO/Ox7w152Qzh/AHzucP4kKNhA==</latexit>

IF
<latexit sha1_base64="pjdCa32ZvyBnrPIFtTLBRjwD7Jg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKaI4BQQQvEc0DkjXMTmaTIbOzy0yvEEI+wYsHRbz6Rd78GyfJHjSxoKGo6qa7K0ikMOi6305uZXVtfSO/Wdja3tndK+4fNEycasbrLJaxbgXUcCkUr6NAyVuJ5jQKJG8Gw6up33zi2ohYPeAo4X5E+0qEglG00v3t43W3WHLL7gxkmXgZKUGGWrf41enFLI24QiapMW3PTdAfU42CST4pdFLDE8qGtM/blioaceOPZ6dOyIlVeiSMtS2FZKb+nhjTyJhRFNjOiOLALHpT8T+vnWJY8cdCJSlyxeaLwlQSjMn0b9ITmjOUI0so08LeStiAasrQplOwIXiLLy+TxlnZuyif352XqpUsjjwcwTGcggeXUIUbqEEdGPThGV7hzZHOi/PufMxbc042cwh/4Hz+AOVOjYY=</latexit>

KF

<latexit sha1_base64="ds2tTLnKuZrplcWmVcqN2qO8Ed8=">AAAB+HicbZDJTsMwEIadspWyNMCRi0WFxKlKEEuPlbhwLEsXqQ2V4zqtVceJ7AlSifokXDiAEFcehRtvg5vmAC0jWfr0/zOa8e/HgmtwnG+rsLK6tr5R3Cxtbe/slu29/ZaOEkVZk0YiUh2faCa4ZE3gIFgnVoyEvmBtf3w189uPTGkeyXuYxMwLyVDygFMCRurb5Z5xAd893OKM+nbFqTpZ4WVwc6igvBp9+6s3iGgSMglUEK27rhODlxIFnAo2LfUSzWJCx2TIugYlCZn20uzwKT42ygAHkTJPAs7U3xMpCbWehL7pDAmM9KI3E//zugkENS/lMk6ASTpfFCQCQ4RnKeABV4yCmBggVHFzK6YjoggFk1XJhOAufnkZWqdV96J6fnNWqdfyOIroEB2hE+SiS1RH16iBmoiiBD2jV/RmPVkv1rv1MW8tWPnMAfpT1ucPJaeSvg==</latexit>

|SR|

<latexit sha1_base64="ds2tTLnKuZrplcWmVcqN2qO8Ed8=">AAAB+HicbZDJTsMwEIadspWyNMCRi0WFxKlKEEuPlbhwLEsXqQ2V4zqtVceJ7AlSifokXDiAEFcehRtvg5vmAC0jWfr0/zOa8e/HgmtwnG+rsLK6tr5R3Cxtbe/slu29/ZaOEkVZk0YiUh2faCa4ZE3gIFgnVoyEvmBtf3w189uPTGkeyXuYxMwLyVDygFMCRurb5Z5xAd893OKM+nbFqTpZ4WVwc6igvBp9+6s3iGgSMglUEK27rhODlxIFnAo2LfUSzWJCx2TIugYlCZn20uzwKT42ygAHkTJPAs7U3xMpCbWehL7pDAmM9KI3E//zugkENS/lMk6ASTpfFCQCQ4RnKeABV4yCmBggVHFzK6YjoggFk1XJhOAufnkZWqdV96J6fnNWqdfyOIroEB2hE+SiS1RH16iBmoiiBD2jV/RmPVkv1rv1MW8tWPnMAfpT1ucPJaeSvg==</latexit>

|SR|

𝑶(#𝒏𝒐𝒅𝒆𝒔	×	#𝒆𝑺𝒚𝒔𝒕𝒆𝒎𝒔)

Memory allocation is required to store the sizes of placement instances under different electrostatics systems.

Reduce the GPU memory usage from 21.4GB to 3.9GB on case Design_142 with 22 fence regions!

𝑶(#𝒏𝒐𝒅𝒆𝒔 + #𝒆𝑺𝒚𝒔𝒕𝒆𝒎𝒔)



Divergence-aware Density Weight Scheduling

The update strategy for density weight 𝝀	also plays a crucial role in the result quality and optimization stability.
Two additional auxiliary variables

where 𝒩1 represents all the nodes within the electrostatics system s.
Divergence-aware weight 𝜽

When the optimization comes to the final stage, the large density gradient ( 𝒅 ≫ 𝒘 ) is likely to cause the 
optimization to diverge.
𝜽 can effectively govern the growth rate of 𝜆1 not to surpass a upper bound :

;!
(#$%)/=!

(#$%).

min
𝒙,𝒚

𝐿 𝒙, 𝒚 = )𝑊(𝒙, 𝒚) + ∑$	∈'	 𝜆$𝒟$,

s.t. 𝒟$ = Φ$ +
(
)
𝒫$Φ$

), ∀𝑠	 ∈ 𝑆* ∪ 𝑆+



Cascaded Macro Shredding Technique

Pesudo Net Weighting within Cascaded Macro Group
Enlarge the weight of nets within the cascaded macro groups by a factor of two.

Macro Shredding
1. substitute large cascaded structures with multiple individual macros.
2. shred the cascaded macros into individual macros and update the placement
3. At the end of each iteration, arrange the shredded macros in a columnar shape based on the 

horizontal coordinates of their center of gravity.
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Experimental Results



Experimental Setup (I)

Implementation
► C++ & Python

► Build upon OpenPARF [Mai+, ASICON’23] for agile development with GPU acceleration

Machine

► Intel(R) Xeon(R) Silver 4210R CPU (2.40 GHz, 10 cores)

► 512GB RAM

► One NVIDIA RTX 2080Ti GPU

Benchmark Suite

► MLCAD 2023 FPGA Macro Placement Contest [Bustany+, MLCAD’23] 

Macro Placers for Comparison
► Vivado 2021.1: a representative FPGA placement commercial tool

► UTDA, SEU, and  MPKU: top three winners in MLCAD 2023 FPGA Macro Placement Contest [Bustany+, 
MLCAD’23]



Experimental Setup (II)

Evaluation Flow

Evaluation Metrics

Macro Placement
Macro Placer Vivado (Router) Routing 

Results
Pre-place 
Checkpoints

Vivado (Placer)
Macro Placement

+ Standard Cell Placement

for macro placer = Vivado 2021.1

for macro placer = 
UTDA / SEU / MPKU / 

OpenPARF 3.0

Vivado
(Std. Cell Placer)

Metrics Indication

Score Overall evaluation of placement runtime, routing runtime, and routability [Bustany+, MLCAD’23] 
Routability Short, long, and global congestion

#ripup Detailed routing overflow

RTmpl Macro placement runtime



Experimental Setup (III)

Benchmark Statistics

►16nm single-die UltraScale+ xcvu3p

►140 synthetically generated designs

►Varying levels of difficulty

o #clocks (1, 24, 30, 38)

o Rent’s Exponent (0.65, 0.67, 0.7, 0.72)

Benchmark Overview



Comparison with State-of-the-Art Placers
Overall Score Comparison on MLCAD 2023

► 27.8% better than Vivado 2021.1
► 13.3% better than SEU

► 6.9% better than UTDA
► 49.1% better than MPKU
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Comparison with State-of-the-Art Placers
Routability Comparison on MLCAD 2023

► 22.8% better than Vivado 2021.1
► 12.1% better than SEU

► 8.7% better than UTDA
► 39.1% better than MPKU
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Comparison with State-of-the-Art Placers
Overall #ripup (detailed routing congestion) Comparison on MLCAD 2023

► 10.8% better than Vivado 2021.1
► 4.0% better than SEU

► 2.7% better than UTDA
► 16.8% better than MPKU
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Comparison with State-of-the-Art Placers
Macro Placement Runtime RTmpl Comparison on MLCAD 2023

► 3.180X faster UTDA
► 2.599X faster than MPKU

► 1.808X faster than SEU
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Robustness Evaluation
Overflows and HPWL Comparison on the Design_156

► The density weight updating method in [Gu+, ICCAD’20]

► Our proposed divergence-aware density weight scheduling

Divergence!



Conclusion & Future Work



Conclusion & Future Work

► OpenPARF 3.0: a robust FPGA macro placer considering cascaded macro groups 
and fence regions

► We resolve the fence region heterogeneity by a novel multi-electrostatics region 
model to handle the discontinuity of the solution space

► We propose  a macro shredding technique to mitigate the size imbalance of 
cascaded macros

► We propose a dynamic density weight scheduling scheme to address robustness 
issues of divergence

Conclusion

Future Work
► Timing-driven / Routability-driven FPGA Macro Placement
►  Reinforcement Learning for FPGA Macro Placement
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