Part B Code 
Figure 1. (cpu1.vhd)
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Part B MIF File (Sample Below Shows Instructions (not necessarily right value) of sequence of Instructions used for Waveforms)
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203 ALU_Op => RLU op_sig

204 )i

205

206 wen_mem <= wen_mem_sig;
207 en mem <= en mem sig;
208 doutc statusC_sig;
209 doutz statusz_sig;
210

211 WEn <= '0';

212 END behavior;
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LIBRARY ieee;

USE ieee.std_logic_1164.ALL;
USE ieee.std_logic_arith.ALL;
USE ieee.std_logic_unsigned.ALl

ENTITY reset_circuit IS
PORT
(
Reset : IN STD_LOGIC;
Clk : IN STD_LOGIC;
Enable_PD : OUT STD_LOGICj]
Clr_PC : OUT STD_LOGIC
)i
END reset_circuit;

ARCHITECTURE description OF reset_circuit IS

SIGNAL count : integer

-- initialize counter to 0

-- For Finite State Machine

-- (Ist cycle of count) clears BC

-- If cycle between 1lst and 3rd (T0 to T2)
-- increments counter (hold values)

BEGIN
PROCESS (Clk, Reset, count)
BEGIN
IF(Clk'event AND Clk = '1') THEN
CASE Reset IS
-- When reset activated
-- Clear BC
WHEN '0' => -- When reset not activated
IF (count = 0) THEN
Enable_PD <= '1';
Clr_BC <= '0';
END T
IF (count >= 1 and count <= 3) THEN
count <= count + 1;
END T
IF (count = 4) THEN

Enable_PD e
clr_pC <= '0';
END I

-- If count is 4 (done stabilizing)
-- Enable active (regular without reset)
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END CASE;
END IF;

END PROCESS;
END description;
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library ieee;
use ieee.std_logic_1164

BENTITY cpul IS

PORT

a8 -- Input ports
clk in
mem clk : in
rst in
dataIn in
-- output port:
dataout B
addrout B
wEn B
-- Debug data.

douta, doutB
doutc, doutz
doutIR
doutPC

outT

END cpul;

=] PORT (
Reset
clk
Enable_PD
clr_ec
)i
END COMPONENT;

B COMPONENT reset_circuit IS

.all;

std_logic;
std_logi
std_logics

std_logic_vector(31 downto 0);

s

out std_logic_vector(31 downto 0);
out std_logic_vector (31 downto 0);
out std_logi:

out std_logic_vector(31 downto 0);
out std_logics
out std_logic_vector(31 downto 0);
out std_logic_vector (31 downto 0);
out std_logic_vector(2 downto 0);

wen_mem, en mem : out std_logic

EIRRCHITECTURE behavior OF cpul IS

~Internal Components-—--

IN STD_LOGIC;
IN STD_LOGIC;
OUT STD_LOGIC;
OUT STD_LOGIC

-- For Instruction Memory

-- For data memory
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COMPONENT control IS

PORT (
clk, mclk IN STD_LOGI
enable IN STD_LOGIC;
statusC, statusz IN STD_LOGI
INST IN STD_LOGIC_VECTOR(31 DOWNTO 0);

A_Mux, B_Mux
IM MUX1, REG_Mux
IM_MUX2, DATA_Mux

OUT STD_LOGI
OUT STD_LOGI
OUT STD_LOGIC_VECTOR (1 DOWNTO 0);

ALU_op OUT STD_LOGIC_VECTOR (2 DOWNTO 0);
inc_PC, 1d_PC OUT STD_LOGIC;

clr 1R OUT STD_LOGT

1d_ IR OUT STD_LOGIC;

clr a, clr B, clr ¢, clr_z
1d 3, 1d B, 1d C, 1d 2

T

wen, en

OUT STD_LOGI
OUT STD_LOGIC;
OUT STD_LOGIC_VECTOR(2 DOWNTO 0);
OUT STD_LOGIC

END COMPONENT;

COMPONENT datapath IS

PORT (
Clk, mClk : IN STD_LOGI! -- clock Signal
WEN, EN : IN STD_LOGIC; --Memory Signals
clr 2, Lda : IN STD_LOGI! -- Register Control Signals (CLR and LD).
clr B, LdB : IN STD_LOGIC;
clrc, 1dc : IN STD_LOGT!
clrz, Ldz : IN STD_LOGIC;
clr_pc , Ld_PC : IN STD_LOGT!

clr 1R, Ld_IR IN STD_LOGIC;

out_a OUT STD_LOGIC_VECTOR (31 DOWNTO 0); -- Register outputs (Some needed to feed back to control unit. Others pulled out for testing.
out_B OUT STD_LOGIC_VECTOR (31 DOWNTO 0);

out_c OUT STD_LOGT

out_z : OUT STD_LOGIC;

out_eC : OUT STD_LOGIC_VECTOR(31 DOWNTO 0);

out_IR : OUT STD_LOGIC_VECTOR(31 DOWNTO 0);

Inc_PC : IN STD_LOGIC; -- Special inputs to PC.
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ADDR_OUT

DATA_IN

DATA_OUT, MEM_OUT, MEM_IN
MEM_ADDR

DATA_Mux
REG_Mux
A_MUX, B_MUX
M _MUX1
IM_MUX2

ALU_Op
)i
END COMPONENT;

OUT STD_LOGIC_VECTOR (31 DOWNTO 0);

N

OUT STD_LOGIC_VECTOR (31 DOWNTO 0)
OUT STD_LOGIC_VECTOR (7 DOWNTO 0

N
N
N
N
N

N

STD_LOGIC_VECTOR (31 DOWNTO 0

STD_LOGIC_VECTOR (1 DOWNTO 0);
STD_LOGIC;
STD_LOGIC;
STD_LOGIC;
STD_LOGIC_VECTOR (1 DOWNTO 0);

STD_LOGIC_VECTOR (2 DOWNTO 0)

-- Address and Data Bus signals for debugging.

-- Various MUX controls.
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95 Internal Wires:

96 SIGNAL en_PD_sig STD_LOGIC;

97 SIGNAL clr PC_sig : STD_LOGIC;

98

99 SIGNAL en_sig STD_LOGIC;

100 SIGNAL statusC_sig, statusz_sig STD_LOGIC;

101 SIGNAL INST_sig STD_LOGIC_VECTOR (31 DOWNTO 0);
102 SIGNAL & Mux_sig, B_Mux_sig STD_LOGIC

103 SIGNAL IM MUX1_sig, REG_Mux_sig STD_LOGIC;

104 SIGNAL IM_MUX2_sig, DATA Mux_sig STD_LOGIC_VECTOR (1 DOWNTO 0);
105 SIGNAL ALU_op_sig STD_LOGIC_VECTOR (2 DOWNTO 0);
106 SIGNAL inc_PC_sig, 1d_BC_sig :  STD_LOGIC;

107 SIGNAL clr_IR_sig, clr_A sig, clr B_sig, clr_C_sig, clr_z_sig : STD_LOGIC;

108 SIGNAL 1d_IR_sig, 1d_A sig, 1d_B_sig, 1ld _C_sig, 1d_z_sig :  STD_LOGIC;

109

110 SIGNAL mem_out_sig, mem_in_sig : STD_LOGIC_VECTOR(31 DOWNTO 0);

111 SIGNAL mem_addr_sig STD_LOGIC_VECTOR (7 DOWNTO 0);

112 SIGNAL wen mem _sig, en_mem sig : STD_LOGIC;

113

14 | — --Component Instantiations-—-

115 | BEGIN

116 Reset_Circuitl : reset_circuit

117 PORT MAP

18 3 (

119 Reset Tst,

120 clk clk,

121 Enable_PD en_PD_sig, -- enable signal

122 clr_ec clr_BC_sig

123
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Control Circuit : control
PORT MAP

(

clk
mclk
enable
statusC
statusz
INST

2 _Mux

B Mux
IM_MUX1
REG_Mux
IM_MUX2
DATA_Mux
ALU_op
inc_pC
1d_Bc
clr_Ir
1d_Ir
clr a
clr B
clr ¢
clr_z
da
1dB
dc
1dz

T

wen

en

clk,
mem_clk,
en_PD_sig, -- enable signal
statusC_sig,
statusz_sig,
datalIn,

2 Mux_sig,
B Mux_sig,
IM MUX1_sig,
REG_Mux_sig,
IM MUX2_sig,
DATA Mux_sig,
ALU_op_sig,
inc_PC_sig,
1d_Pc_sig,
clr_IR sig,
1d_IR sig,
clr _a_sig,
clr B_sig,
clr_c_sig,
clr_z_sig,
1d A sig,
1d_B_sig,
1d_c_sig,
1d_z_sig,
outT,
wen_mem_sig,
en_mem sig




image6.png
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201

=]

Datapath_Circuit
PORT MAP

(

clk
mclk

: datapath

clik,
mem_clk,

wen_mem_sig,
en_men_sig,

clr_ A sig,
1d A sig,
clr_B_sig,
1d_B_sig,
clr_C_sig,
1d_C_sig,
clr_z_sig,
1d_z_sig,
clr_pC_sig,
1d_Pc_sig,
clr_IR_sig,
1d_IR sig,

douta,
douts,
statusC_sig,
statusz_sig,
doutec,
dOutIR,

inc_pC_sig,

addrout,
dataln,
dataout,
mem_out_sig,
mem_in_sig,
mem_addr_sig,

Data_Mux_sig,
REG_Mux_sig,





