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Chip; require power delivery.netvyorks (PD!\I), t.he system of metal wires .that SmartPDN Workflow: The full generation pipeline was tested using a real chip description file, demonstrating
distributes power from the chip's pins to its circuits. Verifying PDN properties that the tool can we be used in to process realistic workloads. All validation checks
requires running simulations, and to run simulations you need a circuit model were successfully run, confirming that the input was well-defined and consistent.

called a netlist.

Step 1: Write a chip description file The engineer describes the chip's power network in a
structured text file: which metal layers exist, how wide the wires are, how cells are arranged,

and how they connect. The pipeline successfully completed,
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J ptof Chip P matched expected values, with the SKILL
Essentially, physical layout (placing and routing every wire on every metal layer Step 2: Input grammar check If the file _— layout producing 26.6 Q and the SPICE
of the chip) takes engineers weeks before any extraction tool can start. This has formatting errors or invalid ™ rechition e netlist producing 26.4 Q, demonstrating
means PDN problems are not discovered until very late, when fixing them is | comactanes o e acceptable accuracy compared to
, , , references, the tool reports exactly what | fringe actor: 1.0 nd dard s | L
expensive and time-consuming. is wrong and where, so the engineer can e e Industry-standarad tools tor early-stage RSCALC (for verification)
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SmartPDN lets engineers skip the wait. Instead of a finished layout, fix it before proceeding. wn 5 P
engineers provide a simple chip description file. SmartPDN reads it and “ e In addition, the full pipeline execution time was significantly reduced: the SKILL layout
produces simulation-ready outputs in minutes. Step 3: Automatic processing pipeline spachs. cap perumilenoth | Wit 0 was generated in approximately 30 seconds, the netlist in 10 seconds, and HSPICE
Once the file is valid, SmartPDN parses it e e e L g s e e s e SiMUlation completed in ~160 seconds. This end-to-end flow is driven entirely by the
into an internal model of the chip. S Sk, Lt s oo chip description input and eliminates the need for manual layout design, which
Grammar-Checker Feature traditionally takes weeks, enabling rapid iteration and early PDN validation. The project

also produced detailed documentation and example files, making the project easy to

Step 4: Choose your output From the command line, the engineer can generate any of the .
use, test, and expand in the future.

included outputs:
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* Achip description f'||e (YAML format) On-Screen Visualization (SVG): SKILL File for Cadance Simulation:
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RURS 4 Bibeline: including adding support for multiple networks at once and modeling relevant
1> d PIPENNE. effects. A stretch feature could also make the tool support 3D geometries, which is
validate — interpret — generate outputs used in advanced packaging
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Outputs - Explore improving the usability and integration of this program. Future work could
: N s . ] | oo S RN | L ol look to make the process of describing a chip easier and more accessible.
« On-screen floorplan visualization (SVG) g Eee RS ERR P 5 P
 Layout script for Cadence Virtuoso (SKILL « Exploring the possible integration into larger workflows, such as simulation,
file) SPICE Netlist Generation (PDN Modeling): making the process of simulating a prototype seamless.
« Simulation-ready circuit netlist (SPICE Leaf Cell:
format, unreduced and reduced) S = |
« Spatial resistance heat map e : U
{ } e e e e = - SmartPDN enables engineers to model and verify a chip's power delivery network
e o e byl i PR j before the physical layout is finished. By accepting a simple chip description file and
Container- = automatically generating visualizations, layout scripts, and simulation-ready netlists, the
[ J = " tool moves PDN analysis from the end of the design cycle to the beginning, reducing
e s e e risk and enabling faster iteration.
— The core pipeline is complete and validated, ready for real-world application.
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