
Kert (www.edaboard.com)  2010-06-21 

STEP-BY-STEP INSTRUCTIONS Verilog-A + ADS 

Tutorial how to make Verilog-A in ADS and add created models to the simulation 

1) Install design kit to run the verilog-A (instructions taken from the http://www2.ece.ohio-

state.edu/~bibyk/ee894z/verilogaADS.pdf) 

a) Run ADS and in the ‘main’ window follow “DesignKit” -> “install design kits” 

b) Navigate in the ‘path’ field to “$HPEESOF_DIR/tiburon-da/ads/designkits/tiburon-da_veriloga” (or 

just type this into the field right away). E.g.: C:\ADS2009\tiburon-da\ads\designkits\tiburon-

da_veriloga 

c) The fields should auto-load. Now finish the installation (OK). 
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2) Create a verilog-A file for example 

DCO.va: 

`include "constants.vams" 
`include "disciplines.vams" 
module DCO(b0,b1,b2,b3,sigOut); 
input b0,b1,b2,b3; 
output sigOut; 
electrical sigOut; 
voltage b0,b1,b2,b3; 
integer progr_freq_select,n; 
real period_out,freq_out,next,tt,temp; 
parameter real logic_high=1.2,logic_low=0,logic_threshold=0.6; 
parameter real t_delay=3p,t_rise=1p,t_fall=1p; 
parameter real f_delta=5G; 
parameter real f_min=10G,f_max=25G; 
 analog begin 
 progr_freq_select=(V(b0)>logic_threshold)+2*(V(b1)>logic_threshold)+4*(V(b2)>logic_threshold)+8*(V(b3)>logic_threshold); 
  period_out=1/(f_min+progr_freq_select*f_delta); 
  //for debugging purposes 
  if(temp!=1/period_out) begin 
   temp=1/period_out; 
   $display("selected frequency is ",temp); 
   $display("selected state is ",progr_freq_select); 
  end 
  //set initial conditions of the time step (i.e. 1/2 period) 
  @(initial_step) begin 
   next=0.5*period_out; 
   //$display("at initial_step next is now ", next); 
  end 
  //alternate the output level at rate of 1/2 of the selected period 
  @(timer(next)) begin 
   n=!n; 
   //$display("the value of n is ",n); 
   next=next+0.5*period_out; 
   //$display("the value of next is ",next); 
  end 
  //rise and fall times dynamically update depending on output period 
  tt=0.005*period_out; 
  //output the DCO signal 
  V(sigOut)<+transition(n ? logic_high : logic_low,0,tt); 
  //$display("the value of sigOut is ",V(sigOut)); 
 end 
endmodule 

**************Note, The module name is also DCO*************** 
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3) Create a new project and name it for example DCO_simple 

4) Create a new design and name for example DCO (schematic) 

5) Navigate on your computer to the directory where this project was created (e.g. 

C:/adsusers/default/DCO_simple_prj) 

6) create a folder “veriloga” and place your DCO.va file there. 

7) Go back to the design (schematic) window and select the component palette called “Devices – 

Verilog - A” 

8) From this palette select the “Verilog-A Load” component 

 

9) Provide the file name “DCO.va” to the loader 

10) You can create the symbol at this point but cannot use the model yet 

a) Assuming the “DCO.dsn” file is still open, go to the “View->Create/Edit…” 
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b) Draw the symbol you like and add pins with the same names as they were declared in your 

file (e.g. b0,b1,b2,b3,sigOut) and with appropriate modifiers (input/output) 

 

 

11) Save this file and navigate to the project directory i.e. “C:/adsusers/default/DCO_simple_prj” 

and find the folder “networks” locate the AEL file for this DCO (“DCO.ael”, may need to run a 

dummy simulation which will fail just to force ADS to create these files) and open it with text 

editor to modify it as follows: 

create_item("DCO",                       // name 
            "DCO",       //label 
            "DCO",                       // prefix 
            0,                                      // attributes 
            NULL,                                   // netlist priority 
            "v_dco",                       // icon name 
            standard_dialog,                  // dialog name 
            "*",                                    // dialog data 
            ComponentNetlistFmt,           // netlist format 
            "DCO",                       // netlist data 
            ComponentAnnotFmt,           // display format 
            "DCO",                       // symbol name 
            no_artwork,                             // artwork type 
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            NULL,                                   // artwork data 
            ITEM_NOSUBNET_HEADER_EX, 
            create_parm("b0","DCO b0", PARM_OPTIMIZABLE | PARM_STATISTICAL, "StdFileFormSet", UNITLESS_UNIT, 
prm("StdForm","1.0")), 
            create_parm("b1","DCO b1", PARM_OPTIMIZABLE | PARM_STATISTICAL, "StdFileFormSet", UNITLESS_UNIT, 
prm("StdForm","1.0")), 
            create_parm("b2","DCO b2", PARM_OPTIMIZABLE | PARM_STATISTICAL, "StdFileFormSet", UNITLESS_UNIT, 
prm("StdForm","1.0")), 
            create_parm("b3","DCO b3", PARM_OPTIMIZABLE | PARM_STATISTICAL, "StdFileFormSet", UNITLESS_UNIT, 
prm("StdForm","1.0")) 
            ); 
 

BELOW ARE THE MEANING OF THE ABOVE FUNCTIONS 
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12) Now you can create a new design (schematic) called “DCO_test.dsn” and add your DCO model 

to it “Insert”->”Component”->”component Library”.  
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13) Add the sources and terminations, simulate. 
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STILL TO FIGURE OUT 

How to tie the external parameters to the internal functions (e.g. b0,b1,b2,b3 modifiers near the 

symbol) 
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Things that helped me 

1) http://cp.literature.agilent.com/litweb/pdf/ads2008/usrguide/ads2008/Working_with_Symbols.

html#WorkingwithSymbols-DrawingaCustomSymbol 

2) http://cp.literature.agilent.com/litweb/pdf/ads2008/dkarch/ads2008/Basic_Parts_of_an_ADS_

Design_Kit.html 

3) http://www.edaboard.com/viewtopic.php?t=164139&highlight=veriloga+ads 

4) http://edocs.soco.agilent.com/display/ads2009/Using+Verilog-A+and+Verilog-

AMS+in+Advanced+Design+System 

5) http://edocs.soco.agilent.com/display/ads2009/Getting+Started+with+Verilog-A+and+Verilog-

AMS+in+Advanced+Design+System#GettingStartedwithVerilog-AandVerilog-

AMSinAdvancedDesignSystem-InstallingVerilogA%2FAMSDevicesProvidedinaDesignKit 

6) http://edocs.soco.agilent.com/display/ads2009/Introduction+to+AEL 
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