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FPGA RISC
Design and Implement of RISC Microprocessor
Based on FPGA
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Abstract: A RISC microprocessor is developed by using modular design method and VHDL
language based on FPGA and EDA technology. The microprocessor mainly consists of
controller, operator and registers, and have the basic functions of instruction control,
operation control,time control and data process. Its instruction length is 16 bits. Immediately
addressed and directly addressed are adopted. Its clock frequency reaches 23. 02MHz and its
function is satisfied.
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array , VHDL language
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’ N rst ’ °
. RISC 8 rst fetch
LDA.STO,]JMP,ADD,AND,XOR,SKZ,HLT .
o 4 b b
o 8 s
1 . , clkl,fetch,alu—-clk
A :
PC>AR->ABUS -
DBUS-=[R[15..8] o
PC+1
i 2.2
PC->AR->ABUS 3 o
DBUS->IR[7..0]
PC+] ,RISC
Fifeat ] ’
IMP LDA XOR STO HLT o
i Acg i . .
IR[11..0} M->DBUS~->ALU - .
>AR->ABUS|IACC XORALU {LALUZ2DR VHDL e ESM 3
M--DBUS -*ACC TR(IT.01-5AR Controior
) >ABUS : _ g
[pBUS->ALU->ACC] DR->DBLS->M ] ek 1 ine_pe f—;
- - i P —— zero load_pc —'
-——l fetch load_acc [—
1 -— rst rd v—*
:—— opcode[2..0] wr —~
2 load _ir (—
: datactl_ena ._,
RISC , alt | —
. . . . Linst
. ROM/RAM
° architecture rtl of statctl is
° type mystate is (st0,stl,st2,st3,std,st5,st6,
2L st7);
: Pulse : .
: H slgnal cur state : mystate;
..__ ¢k eik ) ___ begin
—trst felch b process (clkl,ena)
: alu clk = begin
L ' if falling edge(clkl)  then
...................................... if(ena:,o’) then
2 cur _state<=st0; inc pc<=’'0";
Pulse 2 , load—acc<<=’0"; load pc<<=’0’;
rd<l=’0"; wr<<=’0"; load ir<<=’0";
5 datactl ena<C=’0"; halt<(=’0";
° else
clk .
case cur _state 1s
clkl,fetch,alu clk when st0 => ......
o ISt » TSt when stl =>......
) ) when st2 =>......
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when st3 = cur—state<=st4; bsf 4 o

when st4 =>> cur _state<{=st5;

if (opcode=jmp) then ......

elsif (opcode=add or opcode=ann

or opcode=xo00 or opcode=Ilda) then

elsif (opcode=sto) then ... else ...
when st5 =2 cur state<{=st6;
if (opcode =add or opcode=ann or —— ,
opcode =x00 or opcode=1da) ] b7t . ]
then......
elsif (opcode =skz and zero="1") presrryn B8
then ...... Eﬁ:’jf.,n_.w .
elsif (opcode=jmp) then......
elsif (opcode=sto) then ......
else ......
when st6 == cur state<=st7; |IDMeMmMmm— —/— —m—m —m - —— 1 | e
if (opcode=sto) then ...... 4
elsif (opcode=add or opcode=ann , Quartus I 4. 2 i
or opcode =x00 or opcode=1da) 5 ) 5 ,
thcn""}" 2 3CH (00111100)
else ......
when  st7 —> cur _state< =st0; 18H (00011000) , 24H (00100100)
if (opcode =skz and zero="1") then ...... wr °
else ...... °
when  others => ...... data ’
end case; .
end if;
end if; |
end process; E
end rtl; ’":?‘
2.3 ALU of
ALU , B ST
ALU . ALU 5
IR 4 )
L,ALU alu—clk
o 4 o 00 11000000 JMP L1 ;L1—>PC
3 01 00000100
04 10100000 LDA R2 ;(0E)—>R2
3.1 05 00001110
11 s 06 10000000 XOR R1,R2 ;(R1)xor(R 2)—
3 , IR, ACC, >(R1)
PC, ROM/RAM, 07 00001111
ADDR R Quartus T 4. 2 08 11000001 STO ; (R1)—>(0F)
, s % ., bsf 0A 00000000 HLT ; stop

s top. bdf, 0B 00000000
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