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The complete VHDL language
VHDL code which
can be synthesized

The original purposes for VHDL was to write code which:

• Described existing hardware – System Models
• Generated stimuli for a UUT (Unit Under Test)
• Evaluated the output  and gave errors/warnings

VHDL for simulation
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Normally will the ENTITY of a
TestBench be empty

But your allowed to create OUT and INOUT
signal for the presentation of Data

The Unit Under Test will normally
be some VHDL code for Synthesize

The TestBench provide stimuli for UUT.

VHDL for simulation - TestBenches
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The Clock generators – Example of Stimuli (1)

The VHDL statements after and wait for are only ment for simulation
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Exercises – Asymmetric clock-signal

Create an Asymmetric clock-signal

Create an Asymmetric clock-signal – with a start offset (3 ns)
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The Clock generators – Example of Stimuli (2)
The Wait statement can take three forms:

Wait for time ns;
Wait until condition true;
Wait on change of signal;

Finally can you mix those forms if needed.
The Wait statement only for processes

Note – A Process ”born” with an infinite loop, but your
allowed to make your own with LOOP .. End LOOP
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”Slope” generator – Example of Stimuli (1)
Shared variable can be very usefull if
processes need to exchange data
during a simulation.

Please note!!
For simulation purposes, are you allowed to set
or change a Shared variable from more then one 
process. 
This not allowed when you are dealing with code 
for synthesizing.
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”Slope” generator – Example of Stimuli (3)
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”Sinus” generator – Example of Stimuli (4)
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Conversion between real, integer .. vectors etc.

VHDL is known for its ”hard” use of types – However is it possible to convert
between most types, eighter by using build in functions like real( ) and integer( ).

Other conversion functions can be found in libraries – like for instance:
Conv_Integer( ) and Conv_std_logic_vector(  , )
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”Sinus” generator – Example of Stimuli (5)

When it comes to watch a vector
as an analog value, choose the
modelsim simulator instead of
the ISE simulator.
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”Sinus-Sweep” generator – Example of Stimuli (6)
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”Sinus-Sweep” generator – Example of Stimuli (7)
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”Sinus-Sweep” generator – Example of Stimuli (8)
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”Sinus-Sweep” generator – Example of Stimuli (9)
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Difference Between – Transport .. After & After (1)

The After delay will normally be used to 
simulate a gates propagation delay –
hence glitch rejection needed.
The signal should at least be as long as
the delay time to change the output.

The Transport .. After used for 
a transmission line.
The signal will show up after
the delay time.
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Difference Between – Transport .. After & After (2)
Please compare the ISE simulation and next two slides with Modelsim simulation ??
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State Machines for simulation

The structure of a hardware state machine more or less fixed and can be drawn as above

State Machines often used in concern with highlevel languages like C and Java. 
When it comes to simulation in VHDL will the idea of thinking in states surely shows to very
usefull as well.

How ever will you learn that you can make the rules and structure of a Simulation State 
Machine like you like them to be.
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”Function” generator – Example of Stimuli (10)
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”Function” generator – Example of Stimuli (10)
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”Function” generator – Example of Stimuli (10)
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