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Instruction Memory

e Entity name
— mylM

e Inputs
— Addr [9:0], Data [7:0], MemRead, MemWrite, Clk

e OQOutput
— Instr [7:0]



Instruction Memory

* Function (when Clk 1)

— If MemRead =1
* Instr = Mem[Addr]

— If MemRead = 0 and MemWrite = 1
 Mem[Addr] = Data

— If MemRead = 0 and MemWrite =0
* Nothing happens



Instruction Memory

* Implementation

ENTITY myIM IS
PORT (Addr:IN std_logic_vector (9 DOWNTO 0);
Data : IN std_logic_vector (7 DOWNTO 0);
MemRead, MemWrite, CIk : IN std_logic;
Instr: OUT std_logic_vector (7 DOWNTO 0));
END mylM;




Instruction Memory

* Implementation

ARCHITECTURE mylM_arch OF myIM IS
SUBTYPE byte IS std_logic_vector (7 DOWNTO 0); <«
TYPE t_1KB IS ARRAY (0 TO 1023) OF byte;
SIGNAL mem : t 1KB;
BEGIN
PROCESS (CIk)
VARIABLE ind : unsigned (9 DOWNTO 0); < Incluge “USE IEEE.numeric_std.all”.
BEGIN
IF rising_edge (CIk) THEN
ind := unsigned (Addr);
IF (MemRead = ‘1) THEN

Use “SUBTYPE” if you define

an existing type.

Instr <= mem (to_integer(ind));
ELSIF (MemWrite =‘1") THEN
mem(to_integer(ind)) <= Data;
END IF;
END IF;
-~ | ENDPROCESS,
END myIM_arch;




e Test

W

ul: myOSC PORT MAP (n_clk);

u2 : mylM PORT MAP (n_addr, n_data, n_mem_read, n_mem_write, n_clk, n_instr);

PROCESS

BEGIN
n_addr <= “0000000000";
n_data <= “00000000";
n_mem_read <=‘0’;
n_mem_write <=‘0’;
WAIT FOR 0.7 NS;
n_mem_write <= ‘1’;
n_data <= “01010101";
WAIT FOR 1 NS;
n_addr <= “0000000001";
n_data <= “10101010";
WAIT FOR 1 NS;
n_mem_read <= ‘1’;
n_mem_write <=‘0’;
n_addr <= "“0000000000";
WAIT FOR 1 NS;
n_addr <= *0000000010";
WAIT FOR 1 NS;
n_addr <= “0000000001";
WAIT FOR 1 NS;




Instruction Memory

Signal name Value | - -
nr n_clk 1
ar n_mem_read a | | |
I N_mem_write Q _|—| ]
ar n_addr 0oo [T w001 w000 yoo0E yoood Y oog W O01 w000 W 002 'y o0
[E] ar n_dsts oo ooy s A 5 A&
nr n_data[7] a |
ar n_data[f] O D | [ ]
nr n_data[g] a |
nr n_data[4] o [ 1 [ 1
nr n_data3] a |
ar n_data[2] o [ 1 [ 1
nr n_data[1] a |
nr n_data]0] ' [ 1
R R o e S s— - T
r n_inste[7] { boscoooocococosooosooooas 1 po----- [ fo----- I
nr n_instrg] g F I A i T lessoeq L
nr n_instr{&] { boocoooocoocosooosooooas 1 f------ [ f------ I
nr n_instr4] T |feosccosccozccoscoozcns I lococeg i T Lessoeq L
r n_instr[3] 1 |fooososocccccosoooooses 1 po----- I p------ [
nr n_instr2] T |fococooooccccoooosooosss I Lcoooog i T lbozoosq L
ar n_instr[1] { |bocosooccoocosooosooooas 1 po----- [ fo----- I
nr n_instr0] g F I A i T Llocoooq |




	EE434�ASIC & Digital Systems
	Instruction Memory
	Instruction Memory
	Instruction Memory
	Instruction Memory
	Instruction Memory
	Instruction Memory
	Slide Number 8
	Instruction Memory

