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Abstract: CPU design can be made, simulated and tested on QuartusIl by means of a top — down method and modular design based on the
integration of FPGA and VHDL. Introduces the design of CPU which applies module ALU based on VHDL and module RAM based on
macro module and the test of the design by the initialization program. The result suggests that the FPGA — based CPU design is customn

—made with flexibility, reliability and easiness for extension.
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library {EEE;

use [EEE. std_ logic- 1164. all;

use [EEE. std _ logic - unsigned. all;

use work. cpu_ lib. all;

entity alu is

port{ a, b : in bitl6; sel : in t-alu; ¢ : out bitl6 );

end alu;
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architecture rtl of alu is N " —
) ps 28 Us 2.55 Us 3.84 Us 512 ks
begin Nane Value st ) ! ! !
10.3 ns |110.3 ns
aluproc: process(a, b, sel) 1]
begin sel B 000D | 0000 umo YO011 Y0100 Y0101 m@m 000 Y1001 ¥1010 Y,
1 a - H 4567 i | H | H HERE i |458'i" R
case sel is 21 wone | —— v v — ' =
when alupass= > ¢< =a after 1 ns; when an- i — 1
4567 . B (B
dOp => ¢< =aand b after 1 ns; [ . AT | 0
1

when orOp = > ¢< = aor b after 1 ns; when
xorOp = > ¢< = a xor b after 1 ns;

@ W 6 6 0 6 9

o

when notOp = > ¢< = not a after 1 ns; when plus = > ¢<
= a + b after 1 ns;

when alusub = > ¢<= a — b after 1 ns;

when inc =2 c¢< = a + “0000000000000001" after 1 ns;

when dec =2 ¢< = a —"0000000000000001" after 1 ns;

when zero = > ¢< = “0000000000000000" after 1 ns;

when others = > ¢< = “0000000000000000” after 1 ns;

end case;end process;

end rtl;
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0111 C=A+1 fm
1000 C=A-1 B
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