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library IEEE;

use IEEE.STD_LOGIC_1164.all;

use IEEE.STD_LOGIC_ARITH.all;

use IEEE.STD_LOGIC_SIGNED.all;

entity adder_signed_carryout is

port(

a : in STD_LOGIC_VECTOR(1 downto 0);

b : in STD_LOGIC_VECTOR(1 downto 0);

sum : out STD_LOGIC_VECTOR(2 downto 0));

end adder_signed_carryout;

architecture arch of adder_signed_carryout is

signal tempsum : std_logic_vector(2 downto 0);

begin

tempsum <= (a(1) & a) - (b(1) & b); -- sign extend BEF ORE subtract, very important

sum <= tempsum;

end arch;
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x(n)
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h(0)
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h(1)
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• old: 000110.11010001 (N=14, L=8) = 6.81640625
• new: 000110.11 (N'=8, L'=2) = 6.75
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• old: 000110.11010001 (N=14, L=8) = 6.81640625
• new: 000111. (N'=6, L'=0) = 7.0
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X = xK-1 xK-2 … x1 x0 . x-1 x-2 …………… x-L

Y = yK-1 yK-2 …….. y0 . y-1 y-2.. y-L'
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x k-1 x k-2 .. x 1 x0. x -1 x -2 .. x -L

= y k-1 y k-2 .. y 1 y0. 
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• 011.10 (3.5) 10 � 011 (3) 10

• Error = -0.5

• 100.01 (-3.5) 10 � 100 (-4) 10
• Error = -0.5

��	�
����4�4�

%	��
��
���
��
�



��

 �����
���

trunc(x)

–4

–3

–2

–1

x
–4 –3 –2 –1 4321

4

3

2

1
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0-3101-3101.00

-0.75-4100-3.25100.11

-0.5-4100-3.5100.10

-0.25-4100-3.75100.01

-0.7530113.75011.11

-0.530113.5011.10

-0.2530113.25011.01

030113011.00

Error

(decimal)

trunc(x)

(decimal)

trunc(x) 
(binary)

X 
(decimal)

X 
(binary)
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• 010.01 (2.25) 10 � 010 (2) 10

• Error = -0.25

• 101.11 (-2.25) 10 � 110 (-2) 10

• Error = +0.25
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x k-1 x k-2 .. x 1 x0. x -1 x -2 .. x -L

+   1  
= y k-1 y k-2 .. y 1 y0. 
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x k-1 x k-2 .. x 1 x0. x -1 x -2 .. x -L

+ x -1

y k-1 y k-2 .. y 1 y0. 
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rtn(x) 

–4 

–3 

–2 

–1 

x 
–4 –3 –2 –1 4 3 2 1 
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0-2110-2110.00

+0.25-2110-2.25101.11

+0.5-2110-2.5101.10

-0.25-3101-2.75101.01

+0.2530112.75010.11

+0.530112.5010.10

-0.2520102.25010.01

020102010.00

Error

(decimal)

rtn(x)

(decimal)

rtn(x) 
(binary)

X 
(decimal)

X 
(binary)
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S16.15

S31.30

x(n)

y(n)

h(0)

S16.15 S16.15

h(1)

S16.15

h(2)
S16.15

h(3)

S31.30 S31.30 S31.30 S31.30

S31.30 S31.30
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S16.15

S31.30

x(n)

yfixed(n)

h(0)

S16.15 S16.15

h(1)

S16.15

h(2)
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h(3)
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S31.30 S31.30
Q
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e(n)
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