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Table 3: Synthesis comparison
Figure 1: mygcd architecture for a clock period of 10ns

The original control unit does not take advantage that the register file, in the data path can
be read and written at the same time. The new control unit architecture (mygcd), depicted in
Figure 1, exploits this specification to reduce the number of clock cycles per iteration.
Table 2 summarizes the improvements obtained with the new architecture.

The behaviour of the states in mygcd are the followings:
-) #start: Initialization of the system.
-) #read1: The input data is written in reg(0).
-) #read2 : The input data is written in reg(1). The content of reg(0) loaded in cmp_1.
-) #init_comp: The content of reg(1) is loaded in cmp_r.
-) #load_add_10: The content of reg(0) is loaded into add_1.
-) #load_add_11: The content of reg(1) is loaded into add_1.
-) #load_add_r@: The content of reg(0) is loaded into add_r and cmp_1.
-) #load_add_r1: The content of reg(1) is loaded into add_r and cmp_1.
reg(0) issetequaltoreg(1).
-) #sub_comp: The result of the subtraction is stored in reg(1) and cmp_r.
-) #finished: This state is visited when the computation is completed.

Simulations. The system has been tested successfully, both in pre and post synthesis, with inputs
from gcd16_large.txt input file. However, for graphical purposes, in the following we will show
only the computation of the gcd for 16 and 4.

Slack and area for the synthesis of mygcd are reported in Table 3.
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cmp_add_ctrl_mygcd_arch.vhd

1 architecture mygcd of cmp_add_ctrl is

2

OV ooNO UV bW

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

-- definition of type state
type state is (
start,readl, read2, init_comp, load_add 10,
load_add_11, load_add_ro, load_add_ril,sub_comp, finished
)
signal current_state, next_state: state;
begin -- begin architecture
seq : process(clk, reset)
begin
if reset='1" then
-- reset action
current_state <= start;
req <= '1';
ready <= '0';
elsif(rising_edge(clk)) then
current_state <= next_state;
if (next_state = readl) or (next state = finished) then
req <= '1";
else
req <= '0';
end if;
if next_state = finished then
ready <= '1';
else
ready <= '0';
end if;
end if ;
end process ; -- end process seq
new_state : process(current_state, equal, greater)
begin
case(current_state) is
when start => next_state <= readil;
when readl => next_state <= read2;
when read2 => next_state <= init_comp;
when init_comp =>
if equal= '1"' then
next_state <= finished;
elsif greater = '1' then
next_state <= load_add_10;
else
next_state <= load_add_11;
end if ;
when load_add_10 => next _state <= load add ri;
when load_add_11 => next_state <= load add ro;
when load_add_r@ => next_state <= sub_comp;
when load_add_rl => next_state <= sub_comp;
when sub_comp =>
if equal= '1"' then

localhost:4649/?mode=vhdl

1/4



9/14/2020 cmp_add_ctrl_mygcd_arch.vhd

61 next state <= finished;

62 elsif greater = '1' then

63 next_state <= load_add _10;

64 else

65 next_state <= load_add_11;

66 end if ;

67 when finished => next_state <= readil;
68 end case ;

69 end process ; -- end process new state

70

71 outputs : process(next_state)

72 begin -- process outputs

73 sub <= '1';

74 case(next_state) is

75

76 when start =>

77 -- nothing happens. It can be considered an init state of the system
78 -- adder configuration

79 add_1 _sel <= '-'; add_1_en <= '-';
80 add r sel <= '-'; add_r_en <= '-";
81

82 -- cmp configuration

83 cmp_1 sel <= '-"; cmp_1 en <= '-';
84 cmp_r_sel <= '-'; cmp_r_en <= '-"';
85 -- reg file configuration

86 rd_addr <= "--"; wr_addr <= "--";
87 wr_sel _en <= "--";

88 when readl =>

89 -- read data from data_in port and writing
90 -- the content of reg[@] = data_in
91 -- adder configuration

92 add_1_sel <= '-'; add_1_en <= '-';
93 add r sel <= '-'; add_r_en <= '-";
94 -- cmp configuration

95 cmp_1 sel <= '-"; cmp_1 en <= '-";
96 cmp_r_sel <= '-'; cmp_r_en <= '-';
97 -- reg file configuration

98 rd_addr <= "--"; wr_addr <= "00";
99 wr_sel _en <= "11";

100

lo1 when read2 =>

102 -- read data from data_in port and writing
103 -- the content of reg[l] = data_in
104 -- load the left comparator register with reg[0]
105

106 -- adder configuration

107 add_1 sel <= '-'; add_1 en <= '-';
108 add_r_sel <= '-'; add_r_en <= '-';
109

110 -- cmp configuration

111 cmp_l_sel <= '0'; cmp_l_en <= '1";
112 cmp_r_sel <= '-'; cmp_r_en <= '-';
113 -- reg file configuration

114 rd_addr <= "00"; wr_addr <= "01";
115 wr_sel en <= "11";

116

117 when init_comp =>

118 -- load the rigth comparator register with reg[1]
119

120 -- adder configuration
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add 1 sel <= '-'; add_1 en <= '-"';

add r sel <= '-'; add_r_en <= '-";

-- cmp configuration

cmp_1 sel <= '-"; cmp_1l_en <= '9';
cmp_r_sel <= '@'; cmp_r_en <= '1';
-- reg file configuration

rd_addr <= "01"; wr_addr <= "--";
wr_sel en <= "00";

when load_add_lo =>
-- load left register of adder with reg[0]

-- adder configuration
add_1 sel <= '0'; add_1_en <= '1°;

add_r_sel <= '-'; add_r_en <= '-';

-- cmp configuration

cmp_1 sel <= '-"; cmp_1_en <= '-";
cmp_r_sel <= '-'; cmp_r_en <= '-';
-- reg file configuration

rd_addr <= "00"; wr_addr <= "--";

wr_sel en <= "00";

when load_add_11 =>
-- load left register of adder with reg[1]

-- adder configuration
add_1 sel <= '0'; add_1 en <= '1';

add_r_sel <= '-'; add_r_en <= '-';

-- cmp configuration

cmp_1 sel <= '-'; cmp_1l_en <= '-";
cmp_r_sel <= '-'; cmp_r_en <= '-"';
-- reg file configuration

rd_addr <= "01"; wr_addr <= "--";

wr_sel en <= "00";

when load_add_ro =>

-- load rigth register of adder and comp left register with reg[9]

-- adder configuration
add_1_sel <= '-'; add_1_en <= '9';
add r sel <= '0'; add_r_en <= '1";

-- cmp configuration

cmp_1 sel <= '@'; cmp_1 en <= '1';
cmp_r_sel <= '-'; cmp_r_en <= '-';
-- reg file configuration

rd_addr <= "00"; wr_addr <= "--";
wr_sel _en <= "00";

when load_add_rl =>
-- load rigth register of adder and comp lef register
-- set reg(@) = reg(l)

-- adder configuration
add_1 sel <= '-'; add_1 en <= '9';

with reg[1]
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181 add r sel <= '0'; add_r_en <= '1";
182

183 -- cmp configuration

184 cmp_1 sel <= '@'; cmp_1 en <= '1';
185 cmp_r_sel <= '-'; cmp_r_en <= '-"';
186 -- reg file configuration

187 rd_addr <= "01"; wr_addr <= "00";
188 wr_sel _en <= "10";

189

190 when sub_comp =>

191 -- load rigth register of comp and reg[l] with sub result
192

193 -- adder configuration

194 add 1 sel <= '-'; add_1 en <= '0"';
195 add r sel <= '-'; add_r_en <= '0';
196

197 -- cmp configuration

198 cmp_1 sel <= '-"; cmp_1l_en <= '0';
199 cmp_r_sel <= '1'; cmp_r_en <= '1';
200 -- reg file configuration

201 rd_addr <= "--"; wr_addr <= "01";
202 wr_sel en <= "01";

203

204

205 when finished =>

206

207 -- adder configuration

208 add_1 sel <= '-'; add_1 en <= '-";
209 add_r_sel <= '-'; add_r_en <= '-';
210

211 -- cmp configuration

212 cmp_1 sel <= '-"; cmp_1l_en <= '-';
213 cmp_r_sel <= '-'; cmp_r_en <= '-';
214 -- reg file configuration

215 rd_addr <= "01"; wr_addr <= "--";
216 wr_sel en <= "--";

217

218

219 end case ;

220

221 end process; -- outputs

222

223 end mygcd ; -- mygcd arch
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1 configuration conf_tb_siso_gen_dpctrl of tb_siso_gen_top is

2 for top

3 for tg: tb_siso_gen use entity work.tb_siso_gen(structure)

4 generic map (word length => 16);

5 for structure

6 for duv: siso_gen use entity work.siso_gen(dpctrl);

7 for dpctrl

8 for dp: cmp_add_dp use entity work.cmp_add_dp(behavioral);
9 end for;

10 for cn: cmp_add_ctrl use entity work.cmp_add_ctrl(mygcd);
11 end for;

12 end for;

13 end for;

14 for tvc: tvc_siso_gen use entity work.tvc_siso_gen(file_io)
15 generic map (word_length => 16,

16 half_clock_period => 5 ns,

17 in_file name => "gcdl6Small.in",

18 out_file name => "gcdl6.out");

19 end for;

20 end for;

21 end for;

22 end for;
23 end conf_tb _siso gen dpctrl;
24
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2 configuration conf_tb_siso_gen_dpctrl of tb_siso_gen_top is

3  for top

4 for tg: tb_siso_gen use entity work.tb_siso gen(structure)

5 generic map (word_length => 16);

6 for structure

7 for duv: siso_gen use entity work.siso_gen(flat_dpctrl _gcd 16 10);
8 end for;

9 for tvc: tvc_siso_gen use entity work.tvc_siso_gen(file_io)
10 generic map (word_length => 16,

11 half clock period => 5 ns,

12 in_file_name => "gcdl6Small.in",

13 out_file name => "gcdl6.out");

14 end for;

15 end for;

16 end for;

17 end for;
18 end conf_tb_siso gen dpctrl;
19
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