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Agenda

Motivation: Why Verification Components?

Overview of UVVM

Deep Dive: UVVM Internal Communication

Building Custom UVVM Verification Components

Questions & Discussion
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Motivation: BFMs for Multiple Interfaces

• Why we need more than plain procedures
• Many interfaces – AXI, UART, SPI – exercised in parallel

• BFM is a VHDL procedure 
• Great for one interface

• Multiple interfaces?
• A VHDL process can only run one procedure at a time

• Need multiple processes + manual synchronization

• Testbench code gets cluttered with wait-statements – does not scale
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Motivation: From BFMs to VVCs
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• VVC, VCC
• VVC = VHDL Verification Component 

• VCC = Verification Component

• A VVC is an entity
• It contains processes that run in parallel

• Each VVC is responsible for handling a single interface
• For example: one VVC for UART, another for I2C

• VVCs use BFMs internally

• The testbench controls the VVCs
• Test sequencer: commands the VVCs to do the work

         
           

   

   

    

   

    

   

    

 

 

 

              



         
           

   

   

    

   

    

   

    

 

 

 

              

UVVM Testbench Architecture
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test_sequence : process is
begin

uart_transmit(UART_VVCT, 1, x"BE");
uart_transmit(UART_VVCT, 1, x"EF");
insert_delay(UART_VVCT, 1, 100 ns);
uart_transmit(UART_VVCT, 1, x"26");
await_completion(UART_VVCT, 1, 10 ms);
axi_check(AXI4_VVCT, 1, x"00", x"AB");
uart_transmit(UART_VVCT, 2, x"EF");
await_completion(VVC_BROADCAST, ALL_VVCS, 10 

ms);
std.env.stop;

end process;



                       

     

                                 

                                 

                                

                                 

                                   

                                         

                                              

           

         
           

   

   

    

   

    

   

    

 

 

 

              

UVVM Test Sequence Example
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test_sequence : process is
begin

uart_transmit(UART_VVCT, 1, x"BE");
uart_transmit(UART_VVCT, 1, x"EF");
insert_delay(UART_VVCT, 1, 100 ns);
uart_transmit(UART_VVCT, 1, x"26");
await_completion(UART_VVCT, 1, 10 

ms);
axi_check(AXI4_VVCT, 1, x"00", 

x"AB");
uart_transmit(UART_VVCT, 2, x"EF");
await_completion(VVC_BROADCAST, 

ALL_VVCS, 10 ms);
std.env.stop;

end process;



         
           

   

   

    

   

    

   

    

 

 

 

              

UVVM Test Sequence Example
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test_sequence : process is
begin

uart_transmit(UART_VVCT, 1, x"BE");
uart_transmit(UART_VVCT, 1, x"EF");
insert_delay(UART_VVCT, 1, 100 ns);
uart_transmit(UART_VVCT, 1, x"26");
await_completion(UART_VVCT, 1, 10 

ms);
axi_check(AXI4_VVCT, 1, x"00", 

x"AB");
uart_transmit(UART_VVCT, 2, x"EF");
await_completion(VVC_BROADCAST, 

ALL_VVCS, 10 ms);
std.env.stop;

end process;
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UVVM VVC Communication Channel

         
                 

           

   

    

   

    

   

    

   

              

                             

                  

                     

             

   

         

                    

                     

               

              

 

             

             

                   



Shared Variable: VVC Command

11

                            

                

                                               

                                           

                                                          

                 

             

   

          

                                   

                                                                 

• Shared variable defined in a package

• Contains all data the VVC needs to execute the command

• UVVM v3 (beta): protected shared variable



                                  

                       

                                         

                                   

                                

   

     

                                    

                                   

                          

   

                                       

                                             

                       

           

                       

             

Inside the VVC Method (uart_transmit)
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A UVVM Verification Component
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VVC Command Interpreter
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VVC Command Interpreter
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VVC Command Queue
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VVC Command Executor
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Recap
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VVC Generator Script
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• Python script in uvvm_vvc_framework/script
• Required parameter: component name

• Advanced options (scoreboard, multiple executors, multiple channels, …)

                                                                    

                                    

                            

                    

                         

                                   

                                                                    



VVC Generator Output & User Input
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VVC Generator: <USER_INPUT> Example
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