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I N EE
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m Clock
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Counter Test Bench Entity
I N

entity Counter Wapper TB is
end Counter_ Wapper TB ;

No port clause since encapsulating counter to
test It.



First Counter Architecture
I N R O[]

architecture Count 1 of
Count er Wapper _TB i s

signal Gock : bit :="°0
begi n
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|_ocal Clock
I N N N E O

Clock P 1 : process

begi n

Cl ock <= not O ock after 50 ns;
walt on Cd ock ;

end process Cock P 1 ;
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Counter Process
L T T T rErIsm

lnc_Cntr: process

vari able Count _Now : integer := 0 ;
begi n

--walt for trailing edge

walt until Cock =0 ;
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Increment Counter
L T T T rErIsm

--increnent nod 8
| f Count _Now = 7 then

Count _now : = 0 ;

el se

Count _now : = Count Now + 1 ;
end I f ;

end process Inc Cntr ;
end Count 1 ;
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2nd Counter Architecture
I N N N E O

architecture Count 2 of
Count er Wapper _TB i s

signal Gock : bit :="°0
begi n

-- no change
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_ocal Clock with Static
Sensitivity List
I N N N E O

Clock P2 : process ( Cock )

begi n
Cl ock <= not Cock after 50 ns:
- renoved ... walt on d ock :

end process Cock P 2 ;
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Counter Process
L T T T rErIsm

lnc_Cntr: process

vari able Count _Now : integer := 0 ;
begi n

--walt for trailing edge

walt until Cock =0 ;

-- no change
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Increment Counter
L T T T rErIsm

--increnent nod 8
| f Count _Now = 7 then Count_now := 0 ;

el se
Count _now : = Count Now + 1 ;
end I f ;

-- no change

end process Inc_Cntr ;

end Count 2 ;

-- no change
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3rd Counter
I N N N N ]

s Same As Others Except for Clock Generator
= Concurrent Clock Instead of Process

m Wrapper Slides Not Repeated Here
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Concurrent Local Clock
I N B E

Cl ock P 3 :

-- renoved process ( d ock )

-- renoved begin

Cl ock <= not O ock after 50 ns;
-- renoved ... wait on d ock ;

-- renoved end process C ock P 2;
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Specific Configuration of

Counter
L T T T rErIsm

configuration Conf KJH 1 of
Counter W apper _TB i s
--no anbiguity here
--only one entity per library
for Count 1
--anbiguity so need to
--specify architecture
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End Configuration
[ LI [ [ [[shll

end for ;
end Conf KJH 1 ;

--architecture 1s now bound
--to entity
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Encapsulation

/" Conf KJH 1
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2nd Specific Configuration of

Counter
L T T T rErIsm

configuration Conf KJH 2 of
Counter Wapper _TB i s
--no anbiguity here
--only one entity per library
for Count 2
--anbiguity so need to
--specify architecture
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End Configuration
[ LI [ [ [[shll

end for ;
end Conf KJH 2 ;

--different architecture iIs
--now bound to sane entity
--nmutual Iy excl usive bi ndi ngs
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Encapsulation
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Encapsulation
I N E R

Conf KJH ?
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Structural Decomposition of

Counter_ Wrapper TB
[ [ I [ [T
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SD Counter Clock Component
[ LI [ [ [[shll

architecture Count SD of
Counter Wapper TB i s

conmponent C ock
generic (PW: tine ) ;
port ( dock : out bit );
end conponent C ock ;

Copyright © 1997/8/9, KJH, 545_9, 5/8/2001

22



SD Counter Component
[ [ I [ [T

conmponent Counter Mbd 8

port (
Clock : In bit
DataQut : out bit vector (2 downto 0 ) );
end conponent Counter Md 8 ;
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SD Verifty Component
[ [ [ [ [[[spll

conponent Verify

port (
Dataln : in bit vector (2 downto 0 ) );

end conponent Verify ;
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SD Signals
[ LI [ [ [[shll

signal dock Tic : bit :="'0 ;
signal Count Data : bit vector

(2 dowmmto O ) := ( others == ‘0" );
--initializes all values to ‘0O
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Clock Instantiation
I N R O[]

begi n
Synch : C ock
generic map ( PW=> 50 ns )
--no ; required cause port next
port map ( Cock Tic ) ;
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Counter Instantiation
I N R O[]

Counter | nstance : Counter Md 8
port map ( G ock Tic , Count Data )
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Verify Instantiation
| [ P [ [ [[[spl

Verify Instance : Verify
port map ( Dataln => Count_ Data )

end Count SD ;
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Block Diagram of SD
[ LI [ [ [[shll
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Approach
[ [ [ [ [[[spll

= Turn Count er _Mod_8 Into an entity and put
In a library after It has been verified

= Count _SD 1Is a good start to a testbench
where the counter drives a signal generator
which creates the sequential signals to
excite the device under test
= Verify Isacomponent which needs to be
expanded with assert/report statements to
- verlfy performance

30



End of Lecture
I N N N E O

= Configuration
= Test Bench

= Structural
Decomposition
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