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FSM with Multiple Transition Arcs

State Diagram - One Always Block Coding Style
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modul e fsml (output reg yi,
i nput

jm. go, clk, rst_n);

= 4' 0000
S1 = 4'b0001,
S2 = 4'b0010
S3 = 4'b0011L
S4 = 4'b0100
S5 = 4'b0101
S6 = 4'b0110
S7 = 4'b0111
S8 = 4'b1000
S9 = 4'b100L

reg [3:0] state;

alvays @posedge clk or negedge rst_n
if (Irst_n) begin

else state
SL: if (jnp) begin
y1 <= 1'bl;

end
S3: if (jnp) begin
y1 <= 1'bl;

end

el'se stat
S4 : if (jnp) begin
y1 <= 1'bl;
else state <:
S5 ¢ if (jnp) begin
y1 <= 1'bl;

else state
$6 ¢ if (jnp) begin
y1 <= 1'bl;

state

end

else state
S7: if (jnp) begin

y1 <= 1'bl;

end

else stat
S8 : if (jnp) begin
y1 <= 1'bl;

else state <
S9 ¢ if (jnp) begin
y1 <= 1'bl;
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nmodul e fsml (out put
i nput

par amet er SO
S1
S2
S3
S4
S5
S6
S7
S8
S9

N

reg [3:0] state;

reg yi,
im, go, clk, rst_n);

' b0000,
' b0001,

b0010,
b0011,
b0100,
b0101,
b0110,
b0111,

' b1000,
' b1001;

al ways @ posedge cl k or

if (!'rst_n) begi
state <= | DLE;
yl <= 1'bO;

end

el se begin
yl <= 1'bO;
state <= 4'bx;
case (state)

n

negedge rst_n)

e
end
endnodu

SO : if (!go) state <= S0;
else if (jnp) begin
yl <= 1'b1;
state <= S3;
end
el se state <= S1;
S1: if (jnmp) begin
yl <= 1'b1;
state <= S3;
end
el se state <= S2;
S2 : begin
yl <= 1'b1;
state <= S3;
end
S3 : if (jnmp) begin
yl <= 1'b1;
state <= S3;
end
el se state <= S4;
S4 : if (jnp) begin
yl <= 1'b1;
state <= S3;
end
el se state <= S5;
S5 : if (jnmp) begin
yl <= 1'b1;
state <= S3;
end
el se state <= S6;
S6 : if (jnmp) begin
yl <= 1'b1;
state <= S3;
end
el se state <= S7;
S7 : if (jnp) begin
yl <= 1'b1;
state <= S3;
end
el se state <= S8;
S8 : if (jnmp) begin
yl <= 1'b1;
state <= S3;
end
el se state <= S9;
S9 : if (jnp) begin
yl <= 1'b1;
state <= S3;
end
el se state <= S0;
ndcase

le
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FSM with Multiple Transition Arcs P

State Diagram - SystemVerilog Coding Style
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nmodul e fsnB (output reg yli,
jm, go, clk,

i nput

enum state {SO
S1
S2
S3
sS4
S5
S6
S7
S8
S9
XX

N N

al ways_conb begi
yl = 1' bO;

=

' b000O,
' b0001,

b0010,
b0011,
b0100,
b0101,
b0110,
b0111,
b1000,

' b1001,
' bxxxx} state @ posedge clk);

if (!rst_n) ->> state. S0O;

el se begin
->> state. XX

transition (state)

SO : if (!go)

SO;

else if (jnp) begin

yl =1
end
el se
S1: if (jmp)
yl =1
end
el se
S2 : begin
yl =1
end
S3 : if (jmp)
yl =1
end
el se
S4 : if (jnp)
yl =1
end
el se
S5 1 if (jnp)
yl =1
end
el se
S6 : if (jnp)
yl =1
end
el se
S7 : if (jmp)
yl =1
end
el se
S8 1 if (jmp)
yl =1
end
el se
S9 ¢ if (jnp)
yl =1
end
el se
endtransition
end
endnodul e
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FSM with Multiple Transition Arcs P

State Diagram & Two Always Block Coding Style

Irst_n & 9o

go & ljmp Much more
\ concise! <

jmp /Jmp Much less <
typing
jmp

|
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/mp the next slide

-
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nmodul e fsn2 (output reg yli,

i nput jmp, go, clk, rst_n);
paranmeter SO = 4'b0000,
S1 = 4'b0001,
S2 = 4'b0010,
S3 = 4'b0011,
S4 = 4'b0100,
S5 = 4'b0101,
S6 = 4'b0110,
S7 = 4'b0111,
S8 = 4'b1000,
S9 = 4'bl1001;

reg [3:0] state, next;

al ways @ posedge cl k or negedge rst_n)
if (Irst_n) state <= IDLE;
el se state <= next;

al ways @ begin
state = 4' bx;

yl = 1' bO;
case (state)

SO : if (!go) state = SO;
else if (jnp) state = S3;
el se state = S1;

S1: if (jnp) state = S3;
el se state = S2;

S2 state = S3;

S3 : begin yl = 1'bil;

if (jnp) state = S3;
el se state = S4;
end

S4 : if (jnp) state = S3;
el se state = S5;

S5 : if (jnp) state = S3;
el se state = S6;

S6 : if (jnp) state = S3;
el se state = S7;

S7 . if (jp) state = S3;
el se state = S8;

S8 : if (jmp) state = S3;
el se state = S9;

S9 : if (jnp) state = S3;
el se state = SO;

endcase
end
endnodul e
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