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Default assignment:
cache _upd='0',
done="0',
data_sel=from_cache

wait_on_cache
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VHDL nava noaynn 9Ixn

1% a| Jibrary ieee;

23 | u=e iege.ztd logic 1164.all:

SR use ieee.std logic arith.all:;

B uge ieee.std logic unsigned.all:;

S5

o entity cache ctrl is

T generic | instr width integer := 32:

= addr _width integer := 3Z:

L 1log2 of cache depth @ integer := 12):

10 port |

113 clk ! in std Jogic;

122 rst : in std logic:

1% addr ! in std Jogic rector (addr widch-1 downto 0] :
143 MeEMOTY read ! in  std Jogic;

153 ingt from mem : in =std logic vector (instr width-1 downto 0):
le3 mem_done ! in std Jogic;

17> inst to_cpu : out std logic vector (instr width-1 downto 0]:
153 done : out std Jogic):;

123 end entity cache crtrl;

NOYNN PARYNII NTVPOIIIXR NITHIN

architecture arc cache ctrl of cache ctrl is

signal
signal
signal
signal
tyvpe

std logic vector| (instr width+(addr width-logZ of cache depth)-1)

signal

hit, miss : =td logic;
cache upd @ std logic:
read en ¢ std Jogic;
data sel : std logic;
mem _arr is array (0 to

cache mem ! mem &rr;

((2%%log2d of cache depth)-1)) of

alias cachg;gddr : std:lugiq_vecturingZ_Df_cachE_dEpth—l dovnto 0) is
addr (logZ2 of cache depth-1 downto 0 ;

alias tag : std Jogic vector((addr width-logZ of cache depth)-1 downto 0O)

type
signal
hegin

addr (addr_width-1 downto logz of cache depth):
f=zm st is (idle, wait on cache, walt on mem);

C=s i fam st;

process [(clk, rst) is

hit/miss DOV HTHTI PHVN PIITN TIVI VI

begin

if (rst = '0') then
hit <= 'ot
miss = 'o';
cache mem <= (others => [others => '0')];

elsif rising edge(clk)] then
hit <= '0';
miss <= '0';
if (read en = '1') then

if (tag = cache mem(conv integer (cache addr))

[ {addr width+instr width-logz of cache depth-1) downto instr width))

hit <= '1';

else

miss <= '1';:

end if;

end

if:

if (cache upd = '1'] then
cache mem|(cony integer (cache addr)) <= tag & inst from mem:

end
end if;

if:;

end process;

downto 0);

is

then



SDNPNR IV DTN DY PN N
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inat to cpu<=cache mem(convy integer (cache addr) ) (inst to cpu! I when
[data sel= ] else inst from mem;

DVLDNID NP2 NNMINY THX DDIN92 Mealy ©axn NN MYXNINI NP DTN WD

3 A process [(clk, rst) is

3 | rariahle n= : fam st;

> bhegin

> if (rst = 1 then

> done <= ;

> cache upd <= H

> read en o= ;

> data sel <= ;

3 oS <= 1idle:

> elgif rising edge(clk) then

> ns 1= CS;

> done <= H

> cache upd <= H

> read en <= H

> data sel <= H

> case ©s 1s

> when idle =»> if [mewory read = 1 then
> ns = wait on cache;
> read en <= ;

3> end if;

> when wait on cache => if [(hit = I then
> ns = idle:;

> done <= ;

> el=sif (miss = I then
> ns 1= wait_on mem;
> end if:;

> when wait on mewm => if (mwem done = 1 then
> ns t= idle;
> done o= H
3 cache upd <= H
> data sel <= H
3> end if:;

3> when others => null;

> end case;

> CS<=ns;

3 end if:;

> end process;

n ) Yl

> end architecture arc_cache_ctrl;



