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Design of 6 bit Frequency divider chip using Open source tools
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ABSTRACT

• Process Design flow  of Frequency divider chip using open source tools.

• Design of complete chip in Cloud based eda tool.

• Front end tool using CloudV tool.

• Backend design of compiled netlist in OpenGalaxy tool.

• Placement & routing of synthesized core chip to I/O pads followed by 

addition of substrate and antenna tie down.
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INTEGRATED OPEN SOURCE CLOUD BASED EDA 
PLATFORM  

▪ Use of one platform consisting of various eda tools embedded into single platform 

instead of multiple softwares.

▪ A complete chip can be designed in systematic way from code to layout.

▪ Errors can be minimised or corrected at every stage interactively.

▪ Flexible & Robust.

▪ Works in real time. 
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FROM VERILOG CODE TO COMPLETE CHIP
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DIGITAL SYNTHESIS FLOW
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REPORTS & SIMULATIONS

▪ Synthesis report – statistics containing no. of cells , wires inside core chip.

▪ Placement – User can configure the orientation of Pins in Arrange dialog box. Placement of cells are carried 

out in real time using Simulated annealing algorithm. Graphical view of arrangement is possible here.

▪ Static timing analysis: timing analysis of each & every flop is obtained and the number of paths analysed is 

encapsulated in a single report file. 

▪ Routing stage: Uses global routing procedure for connections between cells. User can configure the no.of 

layers as min or max.

▪ Post STA: timing analysis is obtained but with improvement in max clock frequency.

▪ Migration , LVS is carried out & their reports are generated. 
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Synthesis reports:
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Config of orientation of I/O pins at core cell 
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RESULTS AND WIP

STA REPORT

Design meets minimum hold timing

No.of paths analysed: 77

Max path delay :  N[1] to DFRRQX4_6/D is 1333.45 ps

Min  path delay :  DFRRQX4_5/C to DFRRQX4_5/D is 
632.357ps

PLACEMENT REPORT

12/24/2018WWW.VLSISYSTEMDESIGN.COM 12

VSDOpen Conference 2018

User input Practical output

Stripe width 2 µm 1.89 µm

Stripe pitch 50 µm 34.902 µm
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STA log 

file 

12/24/2018



ROUTING STAGE
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Routing reports
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RESULTS AND WIP
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attributes N=6 N=8

Total stdcells 236 314

Total cell width 116000 nm 152000 nm

Total cell height

Total cell area

115000 nm

56500 µm

153000 nm

74200 µm

Total core area 56500 µm 74200 µm

Average cell height

Horizontal tracks

Vertical tracks

No. of Routing layers

488 µm

113

138

6

488 µm

137

147

6
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Routing reports 

cont’d
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2nd Stage of 

Routing: No 

failed routes 
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Qrouter:
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POST STA

12/24/2018



WWW.VLSISYSTEMDESIGN.COM 21

Migration
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DRC : 4 errors . Minor fixes 

required!
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DRC with 2 

Finally no DRC in core cell.
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CORE CELL WITH NO 
DRC
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I/O PADS & INTERCONNECTIONS
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POWER & GROUND CONNECTIONS
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SUBSTRATE CONNECTIONS TO GND PAD
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PI CONNECTIONS TO GROUND FOR LVS
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ANTENNA DIODE
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FINAL LAYOUT
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LVS : LAYOUT VS VERILOG NETLIST IN RUN LVS TOOL



RAPID PHYSICAL IC IMPLEMENTATION 
AND INTEGRATION USING EFABLESS 
PLATFORM
ALBERTO GOMEZ SAIZ (AGS@DISROOT.ORG)

MSC. IMPERIAL COLLEGE LONDON
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ABSTRACT

• Bio

• Project description

• Backend flow

• Physical implementation

• Top level integration

• Q&A
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BIO

• MSc. IC Design, Imperial College London

• Analog IC Designer (>5y)

• IoT & connectivity

• Low power data converters

• Mixed signal design: PLL, ADC

• Top level chip integration

• Coder and open-source community member
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PROJECT DESCRIPTION

• Digital Backend flow for a small RTL design

• Efabless platform

• Free to access

• Cloud based

• Uses open-source tools

• IP:

• Frequency Divider RTL from Efabless catalog

• 0.18um XFAB 6M
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BACKEND FLOW OVERVIEW

• From RTL to Tapeout:

• Synthesis (CloudV)

• Placement (qflow GUI)

• STA & Routing (qflow GUI)

• LVS & DRC (qflow GUI)

• Top level integration (Magic VLSI)

• Top level verification (LVS Manager)
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PHYSICAL IMPLEMENTATION: SYNTHESIS

• CloudV: Digital simulator + Synthesis tool 
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PHYSICAL IMPLEMENTATION: PLACEMENT

• Define block aspect ratio

• Specify Power Stripes

• Requires power estimation

• Create placement and 

arrangement pin constrains (GUI) 
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PHYSICAL IMPLEMENTATION: STA & ROUTING

• STA -> max. freq of the design and worst delay path

• Specify number of metal layers for routing

• Post-Route STA recalculates max freq. with routing parasitics
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PHYSICAL IMPLEMENTATION: DRC & LVS

• Using Magic VLSI fix LVS and DRC errors (if any)
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PHYSICAL IMPLEMENTATION: COMPLETED 
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TOP LVL INTEGRATION: PAD RING

• Generate the pad ring

• Select pads based on IN/OUT 

requirements

• Use foundry cells (ESD protected)

• If design core limited uses fillers
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TOP LVL INTEGRATION: ROUTING

• Connect pins to pads

• Connect power busses to pads

• Add global substrate contact

• Add antenna diodes to digital outputs
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TOP LVL INTEGRATION: LVS

• Verify Top-level connectivity 
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SUMMARY

• Full backend and integration flow for a small RTL design in Efabless platform

• No cost, available to everyone

• Streamlined process steps. It took less than 3h (!)

• Physical Implementation  ~ 1h

• Top level integration ~ 2h

• IP catalog available to provide auxiliary block for your design > Rapid 

prototyping of new IP
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