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Example: Standard Cell (NAND Logic Gate)
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OpenLane

• An automated RTL to GDSII flow

• All ASIC implementation

• Supports sky130 PDK, gf180mcu PDK, other PDK’s 

• Open source utilities

• Single configuration file

• Two main use cases: Hardening a macro and Integrating a SoC

• Open Lane does everything from logic synthesis, placement, routing, 
optimizations and evaluations

• One full stack flow to develop chips to be fabricated

• Successfully tape out a family of RISC-V based SoC’s called striVe.
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Hardening Macros

• Base Requirements
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S.No Key JSON TCL

1 DESIGN_NAME “DESIGN_NAME”: sample set ::env(DESIGN_NAME) {sample}

2 VEERILOG_FILES “VEERILOG_FILES ”: “dir::src/*.v”, set ::env(VERILOG_FILES) [glob $::env(DESIGN_DIR)/src/*.v]

3 CLOCK_PORT “CLOCK_PORT”: null set ::env(CLOCK_PORT) {clk}

4 DESIGN_IS_CORE “DESIGN_IS_CORE”: false set ::env(DESIGN_IS_CORE) {0}



Hardening the Core
• The chip core would usually have other macros inside it.

 Synthesis

 Static Timing Analysis

 Floorplan

 IO Placement

 Placement

 Clock Tree Synthesis

 Power Grid/Power Distribution Network

 Routing

 GDS Streaming

 Final Reports and Checks
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S.No Key

1 VERILOG_FILES

2 VERILOG_FILES_BLACKBOX

3 EXTRA_LEFS

4 EXTRA_LIBS

5 EXTRA_GDS_FILES

6 SYNTH_READ_BLACKBOX_LIB

7 MACRO_PLACEMENT_CFG

Link

https://openlane.readthedocs.io/en/latest/reference/configuration.html


Chip Level Integration

The methodology views the chip using the following hierarchy:
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OpenLane Architecture
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Quick Start
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Installing OpenLane

Prerequisites:

1. Linux is preferred. WSL to make installation easy.

2. Docker

3. Git

4. Python 3.6 or higher (venv and Pip)

5. GNU Make                                                                                         Link
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https://github.com/The-OpenROAD-Project/OpenLane


Screenshots of Execution flow
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Contd.,
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Contd.,
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Design Stages and Tools of OpenLane

• Synthesis (yosys/abc, OpenSTA)

• Floor planning (init_fp, ioplacer, pdngen, tapcell)

• Placement (RePlace, Resizer, OpenDP)

• CTS (TritonCTS)

• Routing (FastRoute, TritonRoute, OpenRCX)

• Tape out (Magic, KLayout)

• Signoff (Magic, KLayout, Netgen, CVC)
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Results Directory Structure
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KLayout view of Open eFPGA (.gds)
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KLayout view of Open eFPGA (.lef)
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