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module Division (clk, reset, di, do, q, r);
input clk, reset, [bw:0]di, [bw:0]do;
output reg [bw:0]q, [bw:0]r;

always @( or negedge reset)
begin
if (reset == 1'b0)
g <= BW’b0;
else FEsbERseane RETRRLERTRRNE)
if (x==1"b1) AFVVFFTVTVVIvVIVVIVITTIE, 5 G X 4

// calculations and iterations
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module Division (clk, reset, di, do, q, r);
input clk, reset, [bw:0]di, [bw:0]do;
output reg [bw:0]q, [bw:0]r;
always @(posedge clk or negedge reset)
begin
if (reset == 1'b0)
g <= BW’b0;

else i SEERGANIESAEEARIRNNERAS
ebabalelahab ot atalalabalals))

if (x == 1"b1) S M R T
// calculations and iterations

end
endmodule
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int ( unsigned int D _or, unsigned int D _end )
I
L

unsigned int Q, R, E, temp end;

E

Q
Dor = 10112 = 1110 . (D_end D _or)
Dyng = 10011001,= 1534, bits

E- (Dend 2 1) | (E
D end = D_end ;

}

1 bits

1011|10011 :
D_end = (E ) | (D_end

-1011 E-E
> 1 (bits
) = 0Q :
001010 > 1 (D_end D_or)
-1011 {
111 —> O Dend =D end - D or;
v D end = (E Y | (D_end
0010101 temp_end = D_end;
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R=01010, =10 Q=1101, =134 Dend = (E & 1) | (tenp_end

temp_end = D_end;




int ( unsigned int D _or, unsigned int D _end )
r

1

unsigned int Q, R, E, temp end;

(D_end D or)

bits++;
E = (D_end Y | (E
D end = D_end ;
1
bits
D_end = (E : B3
ECE > 1 Finite
(bits State Fix

0 << 1 Machine Remainder
(Ij_end D_or)

D end =D end - D or;

D end = (E Y | (D_end
temp_end = D_end;

Q=0 :
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D_end = (E Yy | (temp_end
temp_end = D_end;
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int ( unsigned int D _or, unsigned int D _end )
r

1

unsigned int Q, R, E, temp end;

(D_end

bits

E (D;end
D end = D_end

1

bits --;

D_end = (E

E E :
(bits

Q

D_end
D_end

temp_end
Q=0

D_end

temp_end

(Ij_end >
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module {
input rst, clk,
input [7:0]D or,
input [7:0]D end,
input start,
output reg [7:0]0Q,
output reg [7:0]R,
output reg done);

POSITIVE

Updates

Fix
Remainder

NEGATIVE

Verilog

regq : E;

reg [7:0] tD_end;
reg : bits;

reg [7:0] old D end;

reg [3:0] 5;
reg [2-0] N5;

parameter INIT 'de,

WHILE_COND 1
WHILE_BODY 1
FIX = 4'd3,
WHILE_COND 2
WHILE 2 Q
WHILE 2_POS
WHILE 2 _NEG

'd1,
'd2,

'd4
'd5,

'd6,

'dv,

=

WHILE 2 UPDATE - 4'd8,
FIX REM - 4'd9,

DONE 'd1e
ERROR "hF

always @(posedge clk
{rst 'b@)
5 INIT;

5 N5;

=

»

negedge rst)




always @(*)

(start 'b1) NS = WHILE_COND:;
NS INIT;
WHILE_COND f1<*if (tD_end == D_or) NS - WHILE_BODY_1:
NS FIX:
WHTLE BODY"1- NS - WHILE_COND 1:
FIX-* RS = WHILE_COND 2:
WHILE_COND 2- it (bits ) NS = WHILE 2 Q;
NS FIX REM;
WHILE 2 Q= if (tD_end == D or) NS - WHILE 2_POS:
NS - WHILE 2 NEG:
WHIBE 2.POS- NS - WHILE 2 UPDATE:
WHILE 2 NEG- NS - WHILE 2 UPDATE:
WHILE 2 UPDATE- NS - WHILE COND 2:
FIX REM: NS DOME ;
DONME- NS DOME ;
- NS ERROR ;
endcase

Finite
State
Machine

POSITIVE NEGATIVE

Updates




always @(posedge clk negedge rst)

(rst 'bB)

begin
bits 'de;
1] 'do;
R 'da:
done 'bl;
E 'd;

end

(5)
INIT-
begin
bits 'de;
Q 'de;
R 'de;
done 'b8;
E 'de;
end
WHILE_BODY 1-
begin
bits bits 'bi;
E <= (tD_end "'he1)
tD_end tD_end :
end
qa_o FIX:
bits bits 'bi;
State tD_end <= (E 'ho1)
. i E E =
Fix Machine .
Remainder WHILE 2 Q- Q <= Q
WHILE_2_POS-
begin
tD_end (E 'h@1) | ((tD_end - D_or)
old D end (E 'he1) | ((tD_end - D or)
Q Q "het;
end
WHILE 2 NEG:
begin
POSITIVE NEGATIVE tD end = (E 'he1) | (old D end I
old D end = (E 'hel) | (old D end e
end
WHILE_ 2 UPDATE:-
begin
E E =
Updates bits <= bits - 8'd1;
end
FIX REM- R tD_end
endcase|




module (
input rst, clk,
input [7-0]D_or,
input [7:6]D_end,
input start, : (start 'b1) NS = WHILE_COND;
output reg [7-0]Q, NS = INIT;
output reg [7:0]R, WHILE_COND_1- (tD_end >= D_or) NS ILE_BODY_1;
output reg done); NS FIX;
WHILE_BODY_1: NS - WHILE_COND_1;
reg [7:6] E; FIX- NS LE_COND_2;
reg [7-0] tD_end: WHILE_COND_2:- (bits ) NS = WHILE_2_Q;
reg [3:0] bits; NS - FIX_REM;
reg [7:6] old_D_end; WHILE 2 Q: (tD_end D_or) NS - WHILE_2_POS;
NS - WHILE_2_NEG;
reg [3:6] S; WHILE_2 POS: NS - WHILE_2_UPDATE;
reg [3:6] Ns; WHILE_2 NEG: NS - WHILE_2 UPDATE;
parameter INIT 'do, _UPDATE: NS = WHILE_COND
WHILE_COND_1 FIX_REM: NS = DONE;
WHILE_BODY_1 DONE- NS = DONE:
FIX 'd3, - NS = ERROR;
WHILE COND 2 endcase
WHILE_2_Q !
WHILE_2_POS 'de,
WHILE_2_NEG d7,
WHILE_2_UPDATE 'ds,
FIX_REM 'ds,
DONE *d1e, ,da'd@:
ERROR hF: ‘o
done 'be;
F tda-

always @(*)

always @(posedge clk negedge rst)
b

FLA: -'j'l r!'!,_“!iilllllllllll.llllll‘

begin s slebalalelilalatalaia TR T
bies < bits - 1'bl; FRISINNRIVIVIRIVIVEIVINIVIER G G
tD_end 3 'he1) | (tD_end :

E E :

end

WHILE_Z Q- Q <= Q

WHILE 2 POS:

begin
tD_end 3 'he1) | ((tD_end - D _or)
old D_end <= (E "he1) | ((tD_end - D _or)

Q Q *he1;

end

WHILE 2 NEG:

begin
tD end = (E 'he1) | (old D_end )
old D_end - (E 'he1) | (old_D_end

end
WHILE_2_UPDATE -
begin

E E ;

bits bits 'd1;

end

FIX REM- R tD_end
endcase]
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'g;ﬂ} f;’c; :’N_N ww& module Division (clk, reset, di, do, g, r);
LU input clk, reset, [bw:0]di, [ow:0]do; B
= output reg [bw:0]q, [bw:0]r;
U‘ i always @(posedge clk or negedge reset)
begin
é if (reset == 1’b0)
q <= BW’b0;
else

N FEsEn e dTEIIT e
if (x == 1'b1) b ) R
// calculations and iterations
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