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Tools mainly used in this class

Synopsys VCS Simulation 

Synopsys Design Compiler Generate gate-level netlist

Cadence Encounter placing and routing
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           Synopsys Design Compiler

           Cadence Encounter



Design Compiler

• Introduction 

 We use Synopsys Design Compiler (DC) to 
synthesize Verilog RTL models into a gate-
level netlist where all of the gates are from 
the standard cell library. So Synopsys DC will 
synthesize the Verilog + operator into a 
specific arithmetic block at the gate-level. 
Based on various constraints it may synthesize 
a ripple-carry adder, a carry-look-ahead 
adder, or even more advanced parallel-prefix 
adders. 



Design Compiler

• TCL File



Design Compiler
• TCL File

set search_path …
set symbol_lib "vtvt_tsmc180.sdb"

Setup library 



Design Compiler
• TCL File

set_input_delay
Sets input delay on pins or input ports relative to a clock 
signal. 

set_max_area
Specifies the maximum area for the current design. 

set_max_delay
Specifies a maximum delay target for selected paths in the 
current design. 

set_min_delay
Specifies a minimum delay target for selected paths in the 
current design. 

Constraint setting



Design Compiler
• TCL File

check_design
check_timing
report_area
report_timing_requirements

Design Compiler settings 



Design Compiler

• TCL File

redirect [format "%s%s" $my_toplevel  _design.repC] { 
report_design }
redirect [format "%s%s" $my_toplevel  _area.repC] 
{ report_area }

Report files define



Design Compiler

• TCL File

Look at the Design Compiler User Guide on 
blackboard for detail.

Other command



Design Compiler

• Compile 
Compile the files by typing in the terminal: 

% dc_shell-t -f <file>.tcl 
In the above example, it should be: 

% dc_shell-t -f compiledc.tcl 
After run this command, there might be some 
warning but no error presented in the terminal. 
Otherwise you need to check your code or tcl file and 
correct them according to the related messages.



Design Compiler

• Timing Report 
★ <my_toplevel>_min_timing.repC 
★ <my_toplevel>_max_timing.repC 
★ <my_toplevel>_out_min_timing.repC 
Make sure the timing report requirements are 
MET. You can observe which module in the 
design is giving the maximum delay and 
optimize accordingly. 



Design Compiler



Design Compiler
• Power Report 
★ <my_toplevel>_power.repC



Design Compiler
• Area Report 
★ <my_toplevel>_area.repC
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Cadence Encounter
• Introduction 
We use Cadence Encounter for placing and routing standard 
cells, but also for power routing and clock tree synthesis. The 
Verilog gate-level netlist generated by Synopsys DC has no 
physical information: it is just a netlist, so the Cadence 
Encounter will first try and do a rough placement of all of the 
gates into rows on the chip. Cadence Encounter will then do 
some preliminary routing, and iterate between more and more 
detailed placement and routing until it reaches the target cycle 
time (or gives up). Cadence Encounter will also route all of the 
power and ground rails in a grid and connect this grid to the 
power and ground pins of each standard cell, and Cadence 
Encounter will automatically generate a clock tree to distribute 
the clock to all sequential state elements with hopefully low 
skew. The automated flow for place-and-route is much more 
sophisticated compared to what we did in the previous tutorial. 



Encounter

 

This is a file generated by Design Compiler. 
(You need to change it according to your design)

• View File



Encounter
• Start Encounter



Encounter

• Import Design



Encounter
• Floor Plan



Encounter

• Power Route Setting



Encounter
• Pins Editting



Encounter
• Place standard cell



Encounter

• Clock tree synthesis 
✦Download Clock.ctstch and place it in working 
directory. 

✦Download Clock.tcl and place it in working 
directory. 

✦Open Clock.tcl using gedit and copy the content 
line by line to the encounter terminal and 
execute it.



Encounter

• Verification
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