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Inertial Delay 

0  ns1  2  3  4 5 6 7 8

Y <=    X   after 3 ns; 

X

Y

after 3 ns

0  ns1  2  3  4 5 6 7 8

X

Y

after 3 ns

after 3 ns
after 3 ns

X = 1

X = 0

X = 1

X = 1 New event with a conflict value 
is scheduled before updating 

after 3 ns
X = 0

Default: Inertial delay mode

Cancel the previous schedules

Keep the latest one

Spikes, Glitches

Absorbed, not propagated
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Transport Delay 

0  ns1  2  3  4 5 6 7 8

Y <=    transport X   after 3 ns; 

X

Y

after 3 ns

0  ns1  2  3  4 5 6 7 8

X

Y

after 3 ns

after 3 ns
after 3 ns

X = 1

X = 0

X = 1

X = 1 New event with a conflict value 
is scheduled before updating 

Transport delay mode

No cancellation of schedules

Keep all the schedules

Spikes, Glitches

Propagated, Pass through
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Inertial Delay & Transport Delay 

0  ns1  2  3  4 5 6 7 8

0  ns1  2  3  4 5 6 7 8

Y <=    X   after 3 ns; 

3 ns

3 ns

3 ns

3 ns

X

X

Y

Y

0  ns1  2  3  4 5 6 7 8

0  ns1  2  3  4 5 6 7 8

Y <=    transport X   after 3 ns; 

3 ns

3 ns

3 ns

3 ns

X

X

Y

Y

≤ 3ns

> 3ns

≤ 3ns

> 3ns
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Multiple Assignments to the Same Target

Multiple Concurrent Assignment is 
legal only when a resolution 
function is defined.  

(wire­and, wire­or)
process (A, B, C, D, E, F)

begin

end process;

end

architecture arch of entity ent is 

begin

X1 <= A or B ;
X1 <= C or D ; 

Y2 <= A or B ;

Z2 := A or B ; 

Variable Z2 has the result of the 
latest assignments (The new 
assignment overwrites the old one)

variable Z2 : bit;

● Overwrite
● Append 
● Keep 

Y2 <= C or D ;

Z2 := C or D ; 

Multiple Concurrent Assignments  

Multiple Sequential Assignments  

Multiple Variable Assignments  
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Multiple Sequential Assignments 

Multiple Concurrent Assignment is 
legal only when a resolution 
function is defined.  

(wire­and, wire­or)
process (A, B, C, D, E, F)

begin

end process;

end

architecture arch of entity ent is 

begin

X1 <= A or B ;
X1 <= C or D ; 

Y2 <= A or B ;

Z2 := A or B ; 

Variable Z2 has the result of the 
latest assignments (The new 
assignment overwrites the old one)

variable Z2 : bit;

● Overwrite
● Append 
● Keep 

Y2 <= C or D ;

Z2 := C or D ; 

Multiple Concurrent Assignments  

Multiple Sequential Assignments  

Multiple Variable Assignments  
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Inertial Delay (1)

process (…)  

begin

end process;

X2 <= '1'   after 5 ns;
X2 <= '0'   after 3 ns; 

process (…)  

begin

end process;

X2 <= '1'   after 3 ns;
X2 <= '0'   after 5 ns; 

0  ns1  2  3  4 5 6 7 8

 New one overwrites

0  ns1  2  3  4 5 6 7 8

 New one overwrites

Multiple Sequential Assignments  

before

after

different values
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Inertial Delay (2)

process (…)   

begin

end process;

X2 <= '1'   after 5 ns;
X2 <= '1'   after 3 ns; 

process (…)  

begin

end process;

X2 <= '0'   after 3 ns;
X2 <= '0'   after 5 ns; 

0  ns1  2  3  4 5 6 7 8

0  ns1  2  3  4 5 6 7 8

Both are kept

Multiple Sequential Assignments  

 New one overwrites

before

after

same value
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Transport Delay (1) 

process (…)  

begin

end process;

X2 <= transport   '1'   after 5 ns;
X2 <= transport   '0'   after 3 ns; 

process (…)  

begin

end process;

X2 <= transport  '1'   after 3 ns;
X2 <= transport  '0'   after 5 ns; 

0  ns1  2  3  4 5 6 7 8

 New one overwrites

0  ns1  2  3  4 5 6 7 8

Multiple Sequential Assignments  

before

after
 New one is appended
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Transport Delay (2) 

process (…)  

begin

end process;

X2 <= transport   '1'   after 5 ns;
X2 <= transport   '1'   after 3 ns; 

process (…)  

begin

end process;

X2 <= transport  '0'   after 3 ns;
X2 <= transport  '0'   after 5 ns; 

0  ns1  2  3  4 5 6 7 8

 New stat overwrites

0  ns1  2  3  4 5 6 7 8

 New one is appended

Multiple Sequential Assignments  

before

after
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Inertial Delay 

process (…)  

begin

end process;

X2 <= v1   after t1 ns;
X2 <= v2   after t2 ns; 

New one overwritest1t2 <

t1t2

 New one overwritest1 t2<
t1 t2

v1v2 ≠

v1 v2≠

New one overwritest1t2 <

t1t2

Both are keptt1 t2<
t1 t2

v1v2 =

v1 v2=

Multiple Sequential Assignments – Inertial Delay  

New one overwritest1t2 < v1v2 =

v1v2 ≠ New one overwrites

Both are keptt1 t2< v1 v2=

v1 v2≠ New one overwrites

before before

after after
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Transport Delay 

process (…)  

begin

end process;

X2 <= transport   v1   after t1 ns;
X2 <= transport   v2   after t2 ns;

 New one overwritest1t2 <

t1t2

 New one is appendedt1 t2<
t1 t2

Multiple Sequential Assignments – Transport Delay  

 New stat overwritest1t2 <

 New stat is appendedt1 t2<

before

after
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Inertial & Transport Delay Model (1)

Inertial Delay  

 New one overwrites

The simulation time of a new event

Before the time of an old one

After the time of an old one

New one overwritest1t2 < v1v2 =

v1v2 ≠ New one overwrites

Both are keptt1 t2< v1 v2=

v1 v2≠ New one overwrites

Transport Delay  

 New one overwrites

The simulation time of a new event

Before the time of an old one

After the time of an old one

 New stat is appendedFor the same value

For different values

Both are kept

New one overwrites

 New stat overwritest1t2 <

 New stat is appendedt1 t2<



Inertial & Transport 15 Young Won Lim
06/07/2012

Inertial & Transport Delay Model (2)

Inertial Delay  

 New one overwrites

The simulation time of a new event

Before the time of an old one

After the time of an old one

New one overwritest1t2 < v1v2 =

v1v2 ≠ New one overwrites

Both are keptt1 t2< v1 v2=

v1 v2≠ New one overwrites

For the same value

For different values

Both are kept

New one overwrites
0  ns1  2  3  4 5 6 7 8

0  ns1  2  3  4 5 6 7 8

Y <=    X   after 3 ns; 

3 ns

3 ns

3 ns

3 ns

X

X

Y

Y

≤ 3ns

> 3ns

overwrites



Inertial & Transport 16 Young Won Lim
06/07/2012

Inertial & Transport Delay Model (3)

Transport Delay  

 New one overwrites

The simulation time of a new event

Before the time of an old one

After the time of an old one

 New stat is appended

 New stat overwritest1t2 <

 New stat is appendedt1 t2<

0  ns1  2  3  4 5 6 7 8

0  ns1  2  3  4 5 6 7 8

Y <=    transport X   after 3 ns; 

3 ns

3 ns

3 ns

3 ns

X

X

Y

Y

≤ 3ns

> 3ns

appended
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Multiple Concurrent Assignments 

Multiple Concurrent Assignment is 
legal only when a resolution 
function is defined.  

(wire­and, wire­or)
process (A, B, C, D, E, F)

begin

end process;

end

architecture arch of entity ent is 

begin

X1 <= A or B ;
X1 <= C or D ; 

Y2 <= A or B ;

Z2 := A or B ; 

Variable Z2 has the result of the 
latest assignments (The new 
assignment overwrites the old one)

variable Z2 : bit;

● Overwrite
● Append 
● Keep 

Y2 <= C or D ;

Z2 := C or D ; 

Multiple Concurrent Assignments  

Multiple Sequential Assignments  

Multiple Variable Assignments  
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Resolution Function

Multiple Concurrent Assignment is 
legal only when a resolution 
function is defined.  

(wire­and, wire­or)

process (A, B, C, D, E, F)

begin

end process;

end

architecture arch of entity ent is 

begin

X1 <= A or B ;
X1 <= C or D ; 

FUNCTION w_and (drivers : bit_vector) RETURN bit is

BEGIN

END w_and;

SIGNAL X1 : w_and bit; 

X1 <= w_and (A or B, C or D) ;

 process (A, B)

 begin

 X1 <= A or B ;

 end process;

 process (C, D)

 begin

 X1 <= C or D ;

 end process;

w_and
X1
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Inertial Delay

process (…)  

begin

end process;

X2 <= '1'   after 5 ns;
X2 <= '0'   after 3 ns; 

0  ns1  2  3  4 5 6 7 8

0  ns1  2  3  4 5 6 7 8

process (…)  

begin

end process;

X2 <= '1'   after 3 ns;
X2 <= '0'   after 5 ns; 

Wire­or 
resolution 
function

Wire­or 
resolution 
function

Multiple Concurrent Assignments  
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Transport Delay

process (…)  

begin

end process; 0  ns1  2  3  4 5 6 7 8

0  ns1  2  3  4 5 6 7 8

process (…)  

begin

end process;

Wire­or 
resolution 
function

Wire­or 
resolution 
function

X2 <= transport   '1'   after 5 ns;
X2 <= transport   '0'   after 3 ns; 

X2 <= transport  '1'   after 3 ns;
X2 <= transport  '0'   after 5 ns; 

Multiple Concurrent Assignments  
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Inertial Delay

process (…)  

begin

end process;

X2 <= A   after 5 ns;
X2 <= A    after 3 ns; 

0  ns1  2  3  4 5 6 7 8

process (…)  

begin

end process;

X2 <= A   after 3 ns;
X2 <= A   after 5 ns; 

Wire­or 
resolution 
function

Wire­or 
resolution 
function

Multiple Concurrent Assignments  

A

X2
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Transport Delay

process (…)  

begin

end process;

X2 <= A   after 5 ns;
X2 <= B    after 3 ns; 

process (…)  

begin

end process;

X2 <= A   after 3 ns;
X2 <= B   after 5 ns; 

Wire­or 
resolution 
function

Wire­or 
resolution 
function

Multiple Concurrent Assignments  

0  ns1  2  3  4 5 6 7 8

A

X2
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