Binary-to-BCD Converter

Discussion D3.1



Shift and Add-3 Algorithm

1. Shift the binary number left one bit.

2. If 8 shifts have taken place, the BCD number 1s in the
Hundreds, Tens, and Units column.

3. If the binary value in any of the BCD columns 1s 5 or greater,

add 3 to that value in that BCD column.
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Steps to convert an 8-bit binary number to BCD
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Truth table for Add-3 Module
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8-bit binary input
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Steps to convert a 6-bit binary number to BCD

Operation Tens Units Binary
1. Clear all bits of z to zero HEX o
2. Shift B left 3 bits Start T 11111
. = . ] Shift 1 1111111
2[8'3] = 515:0]; Sh:ft2 T[T 111
3. Do 3 times Shift 3 R
if Units >4 then add 3 to Units | 2993 M
Shift 4 1lo101]11
(I’lOtCI Units :Z[9I6]) Add 3 1100011
Shift z left 1 bit Shift 5 11]0001]1
Shift 6 11010011
4. Tens = P[6:4] = 2[12:10] A
Units = P[3:0] = 2[9:6] 2L
Z 13 10 9 6|5 0




Operation Tens Units Binary
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use IEEE.std logic unsigned.all; Shift 6
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entity binbcd6 is
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port (
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end binbcdb6;

architecture binbcd6 arch of binbcdb6 is

begin 0
bcdl: process (B) i‘
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binbcd6.vhd (cont.)

begin
for 1 1in 0 to 12 loop
Vi ba ) A
end loop;
z (8 downto 3) := B;

for 1 1in 0 to 2 loop
if z(9 downto 0)
z (9 downto 0) :=
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end if;

z (12 downto 1) := z (11l downto 0);
end loop;
P <= z (12 downto 0);

end process bcdl;
end binbcd6 arch;
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8-Bit Binary-to-BCD Converter binbcd8.vhd

== 11 tel eSS Bala T Vast (©OSBEIE Co nfre Liecia
library IEEE;
use IEEE.std logic 1164.all;

use IEEE.std logic unsigned.all;

entity binbcd 1is
port (
B: in STD LOGIC VECTOR (7 downto 0);
P: out STD LOGIC VECTOR (9 downto 0)
) ;
end binbcd;



architecture binbcd arch of binbcd is

begin binbcd8.vhd (cont.)
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7z (10 downto 3) := B; x° -
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for 1 1in 0 to 4 loop z 16115 12

if z(11 downto 8) > 4 then

z(1ll downto 8) := z (1l downto 8) + 3;
end if;
if z(15 downto 12) > 4 then

z (15 downto 12) := z (15 downto 12) + 3;

end 1if;
z(1l7 downto 1) := z (16 downto 0) ;
end loop;

P <= z (17 downto 8) ;
end process bcdl;
end binbcd arch;
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16-bit binary input
A

’sl N
0 B15 B14 B13 B12 B11B10 B9 B8 B7 B6 B5 B4 B3 B2 B1 BO

16_b1t |v vczv |
Blnal'y—t()—BCD A | "(33" v|
Converter l L

VRV ERVESY.

VARV IRV ERVARY,

Yy \
| c16 | Cc6 |

0
l YVYY Yy (A
| c24 | c17 | c7 |

VoA AN/

YyYvy

0
i YYVY (B
| C31 | c27 | c20 | c10 |

A A Y

A A A

Y Y Y Y Y Y Y Y Y Y Y YY Y YY
C34 C30 C23 C13

gl e =i

P19 P18 P17 P16 P15 P14 P13 P12P11 P10 P9 P8 P7 P6 P5 P4 P3 P2 P1 PO

\_____\(_____/ \_____\/_____/ \_____\(____d/ \_____\(_____/ \_____\/____J

ten thousands thousands hundreds tens units

%

BCD output



16-bit binary input
A

binbcd16.vhd
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library IEEE; |¢¢W
use IEEE.std logic 1164.all; I
use IEEE.std logic unsigned.all; T uflﬁ
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entity binbcdl6 is j¢uf1u
X T
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architecture binbcdl6 arch of binbcdl6 is
begin
bcdl: process (B)
variable z: STD LOGIC VECTOR (34 downto O);



begin
EFor lis* inMiico, SAF cop
7 (I A -
end loop;
z (18 downto 3) := B;

Eormi T e O tose2 STooD
if z(19 downto 10)
z (19 downto 16)
end if;
if z (23 downto 20)
z (23 downto 20)
end if;
if z (27 downto 24)
z (27 downto 24)
end if;
if z (31 downto 28)
z (31 downto 28)
end if;
z (34 downto 1) :=
end loop;
P <= z (34 downto 16) ;
end process bcdl;
ends binlkedd o s chis
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