6.1113% JF11

A RN
2T
“FEAT R )
(BT THEED
Ty A F: ANALU
R EI A 2 e

N
~/\T SER VRS 142 T
X5 TUART, ‘EATAEE A IASGESE i 6 20 B it
- Rk R, T LR
Sending |7 | Reehiieg DAV.
oA

e NS e
KRR T, TR ?%q&%lkﬁlﬁ%; ﬁﬁﬂ/ﬁ’%

RDAV.
[FTST N ———
KTV [ RILZRFF A, HE
DATA TTTTTR vl T DAV.
]
Dut smvest b vead lutre ALY, Zilﬁ%ﬁ?ﬂ?i@i?ﬁiﬁl

PERT A4 5/RDAV, X g
ﬂ%wu"ﬂa" R

H3

EF
é’liﬁﬁ)\%%%ﬁﬁ’]ﬁﬂ%ﬁiﬁ*%‘&T
RO AR T R TR T BT A AL AN 5 1

A PR i B RDY g
. LB S K0T
| RDY
A et R ERIAA, R
BATA B ADAV

B AR
pav & I ORI, AT
oy : I wwmstr  RDY

DATA TTTTIW 23 STTTIIITT

RIL AT LG FDAVHIA

200

FATR] AT BT S A7 BROR SRR SR AR 3 . K2 — Ak
LA BCRESHL:  (RETH

|

|}/—\,.\ VL;:/'\I
) . i dw
library ieee; x_‘___,L__ J

use ieee.std_logic_1164.all; fers
entity fullsend is
generic (size: integer := 4);
port (rdy, clk : in std_logic;
datin : in std_logic_vector(size-1 downto 0);
dav : out std_logic;
datout : out std_logic_vector(size - 1 downto 0));
end fullsend;
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library ieee; ".. -
use ieee.std_logic_1164.all; I_V":‘..II
y
\
entity fullrecv is e -
generic (size: integer := 4); '

port (dav, rclk : in std_logic;
datin : in std_logic_vector(size-1 downto 0);
rdy : out std_logic;
datout : out std_logic_vector(size - 1 downto 0));

end fullrecv;

architecture behavioral of fullrecw is
type StateType is (w_dav, datav, r_rdy, wt_ndav);
attribute enum encoding of StateType: type is 00 01 11 10%;
signal state : StateType;

begin

rdy <= ‘1’ when (state = w_dav) or (state = datav) else ‘0’

handshake : process{relk)
baegin
if rising_edge(celk) then
case state is
when w_davw =>
if daw = '1° then
state <= datav;
elee
state <= W _dav;
end if;
when datay =>
datout <= datin;
state <= r rdy;
when r_rdy ==
state <= wt ndawv;
when wt_ndav =>
if daw = '0° then
state <= w_dav;
else
state <= wt_ndav;
end if;
end case;
end if;
end process handsheake;
end;
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architecturs behavioral of fullsend is
type StateType is (wt, dat, d_av, r_dy);
attribute emm encoding of Statefype: type is “00 01 11 10°;
signal state : StateType;
begin
dav <= "1’ when (state = d_av) or (state = r_dy) else "0’
handshake : process(clk)
begin

F

if rising_edge(clk) then
case state is
when wi =>
if rdy = '1° then
state <= dat;
else
state <= wi;
wnd if;
when dat =>
datout <= dating
state <= d_av;
when d_av =>
state <= ¢ dy;
when r_dy =»
if rdy = '0" then
state <= wtj
else
state <= ¢ dy;
end if;
end casej

end if;
end process handshake;
end; %6}?
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library ieee;
use ieee.std_logic_ll64.all;
use work.std_arith.all;
entity ctr is
generic (size: integer := 4);
port (n_clr, n_ld, p, t, clk : in std_leogic;
data: in std_logic_vector(size-1 downto 0);
count: out std_logic_vector(size-1 downto 0);
rco : out std_logic); %Sﬁ

end ctr;



architecture behavioral of ctr is
signal cnt_int : std_logic vector(size - 1 downto 0);

signal int_cnt : std_logic_vector(size - 1 downte 0); --  NEBE
signal all_ones : std_logic_vector(size downte 0);
begin -- behavioral
all_ones <= (others => "1');
reo <= ‘1’ when (t & ent_int) = all_ones else "0';
count <= cnt_int;
logical:precess(p, t, n_clr, n_ld, cnt_int, data)
begin
if n_elr = '0' then USRI, R
e S e B VR B PIAERR
elsif n_ld = '0" then
int_ent <= data; AR, %A
elsif p = '0" or t = '0' then K
int_cnt <= cnt_int;
else

int_cnt <= cnt_int + 1;

end if; ‘/
end process logical;

state_transitien:process(clk)
begin
if rising_edge(clk) then
cnt_int <= int_cnt;

7 MRS, ST
%

end if;
end process state_transition;
end behavioral; - -
B9
count 2.C=
clk
count_1.D=

t*/count 1.0 *count 0.Q*n clr*n_Id*p
+count 1.2*n clr*n_Id*/p

+count_1.Q */count 0.Q * n_clr* n_Id
+/M*count 1.Q* n clr *n_Id

+n_clr*/n_Id * data 1

count 1.C=
elk

count 0.D=
t*/count 0.Q*n clr*n Id*p
+count 0.Q*n clr*n Id*/p
+/* count 0.Q* n_clr *n_Id
+n_clr*/n_Id*data 0

count 0.C=

clk JXSEE SRS o
EEUZAEERCLL T .

AN

DESIGN EQUATIONS (11:32:34)

rco=
t*count 2.Q° count_1.Q* count_0.Q* count_3.Q

count 3.0 =
t* count 2.0* count 1.Q* count 0.Q*n clr*n Id*p*
/count_3.Q
+n_clr*n_Id*/p*count 3.0
+/count 0.Q *n_clr *n_Id * count_3.Q
+J/ecount 1.0 *n_clr *n_Id * count_3.Q
+J/ecount 2.0 *n_clr *n_Id * count_3.Q
+/*n_clr*n_Id* count_3.Q
+n_clr*/n_Id* data_3

count 3.C=
clk

count 2.0 =
t*/count 2.0% count 1.Q° count 0.Q*n clr*n Id* p
+count 2Q*n_clr*n_Id*/p
+count 2.0° fcount 0.Q *n_clr *n_Id
+count 2.0° fcount 1.Q *n_clr *n_Id
+/t*count 2.Q*n clr*n_Id
+n_clr*/n_Id * data 2

RESOURCE ALLOCATION (11:32:34)

Information: Macrocell Utilizatiom.

Description Used Max
| pedicated Inputs | 8 | g |
| Clock/Inputs | 1 1
| Enable/Inputs | o | 1
| output Macrocells | 5 | 8 |

e / 18 =77
Information: Output Logic Product Term Utilization.
NHode# Output Signal Name Used Max
| 12 | count_3 | 7 8 |
| 13 | count_2 | 6 | 8 |
| 12 | count_1 | s | 8 |
| 15 | count_0 | 4 | 8 |
| 16 | rco | 1| 8 |
| 17 | Unused | o | 8 |
| 18 | Unused | o | 8 |
| 19 | Unused | o | 8 |
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library ieee;

use ieee.std _logic_ll64
use work.std_arith.all;
entity test_tri is

port{clk, oe, cnt_enb :

counter : buffer
data : inout std

.all;
-- needed for integer + signal

in std_logic;
std_logic_wector (3 downto 0);
_logic_vector(3 downto 0));

end test tri;
architecture foo of test_tri is
-- signal counter : std_logic_vector(3 downto 0);

begin
process (oe, counter)
begin
if (oe = 'l') then data <= counter;
else
data <= "ZZIZ"; -- N.B. I must be UPPERCASE!
end if;

end process;
process (clk)

begin
if rising_edge(clk) then
if (oe = '0') and (cmt_enb = ‘1') then
counter <= counter + 1;
end if;
end if;

end process;
end architecture foo;
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ifecin=1,c<=a_int+b _int+ 1

2. a int=="0'&a&c in
b inte="0'& b&c in
c_int<=a_int+ b_int
¢ <==c_int{width downto 1)

library iece;
use ieee.std logic 1164.all;
use work.std arith.all; -- needed for integer + signal
entity alu is
port{cin : in std_logic;
a, b :in std_logic vector{1 downto 0);
alu_ctl : in std_logic wvector(1 downto 0);
c :out std logic_vector(2 downto 0));
end alu;
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architecture justright of alu is
signal a_int, b_int : std_logic_vector(2 downto
constant add : std_logic_wector(l downto 0)
constant sub : std_logic_wector(l downto 0)
constant shift: std logic_wector(l downtoc 0)
begin
a_int <= '0' & a;
b_int <= '0' & b;
small alu: process{a_int, b_int, cin, alu ctl)
begin
case alu ctl is
when add => if cin = ‘0°
then ¢ <= a_int + b_int;
c

else ¢ <= a_int + b_int + 1;
end if;
when sub => e <= a_int - b_int;
when shift =» if ein = 'O’

then ¢ <= a_int + a_int;
else ¢ <= a_int + a_int + 1;
end if;
when others => ¢ <= (others => '-');
end case;
end process small_alu;
end architecture justright;
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architecture justright of alu is
signal a_int, b_int, c_int : std legic_vector(3 downte 0);
constant add : std legic wvector(l downto 0) := "00";
constant sub : std legic wvector(l downto 0) := "01";
constant shift: std logic_wector(l downto 0) := "10";

begin
a_int <= '0' & a & cin; JX&V‘*‘%%’*E%
b_int <= '0' & b & cin; TRy . v

small_alu: process{a_int, b _int, cin, alu_ctl)

begin EFANRN

case alu ctl is TR NUE 2
= aE: R e ?2§§444\ﬁigiﬁ%¥i
e e L L i ] ) InCin.
e e T e <t e, | RIVESRRT

end case; - %?@%ﬁ%ﬁo F{HC‘

end PrD?E::353311;§1:= IEINRIGE . (8
Cc <= c_im oW ¥: LIRS =L
end architecture justright; ;%g&é i 7
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architecture justright of alu is

signal a_int, b_int, c_int : std_logic _wector(3 downto 0);

signal & 1, n b, upper, lower : std logic wector(3 downto 0);
constant add : std logic_vector(l downto 0) = “00°;
constant sub 1 std logic wector(l dewnto 0) = "0Ll°;
constant shift: std logic_vector(l downto 0) = “10°%;

a_int <= '0" & & E cinj
b_int <= '0" & b & cing
a1l <= '0" E aE "1';
a b <= "l" & (ot b) & '17;
upper: process(a_int, a 1, alu_ctl)
begin
case alu_ctl is
when add => upper <= & int;
when sub  => upper <= & 1;
when shift => upper <= a_int;
when others => upper <= (others => '="});
end casej
end process upper;
lower: process(a_int, b_int, n_b, alu_ctl)
begin
case alu_ctl is
when add => lower <= b int;
when sub => lower <= 0 b;
when shift => lower <= a_int;
when others => lower <= (others => '=-");
end casej
end process lower;
€_int <= upper + lower;
e <= g_int (3 downto 1);
end architecture justright;
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Information: Macrocell Utilization.

- el 4 L 2 il
= & 4 Description Used Max
CELE i e Dedicated Input 1 1
am 4] RS R R A | Closrmpuee | 4| & |
N (s} N7
L1, N12: A RS, T | o messtte [ 7 |t |
WU Buried Macrocells 3 64
#/I\ﬁﬂ%‘g/‘]j]n‘}z%&o | PIM Input Connects | 1z | 312 |
3
27/ 445 =6 L
- 4 B
maitct o
L+ = 7. b 4B T
LA ’ Y — z
b . M7 SR ] — LEIB A B 1
Eg'fﬁ—%‘o Reguired Max (Available)
CLOCK/LATCH ENABLE signals (] 4
= Input REG/LATCH signals o 69
- 4 I~ ] Input PIN signals 5 5
i "~ .
> N A > YA Input PINs using I/0 cells 2 2
T Eiﬁﬂﬂj EP%%“T ’fio Output PIN signals 5 62
4
ap % L
& Total PIN signals 12 69
ook ¥ -~ Macrocells Used 8 128
| Unigue Product Terms 43 640
2101 52271
S e Spse — - i
Information: Macrocell Utilization.
Information: Macrocell Utilization.
Description Used Max
Description Used Max
| Dedicated Imputs | 1| 1|
Clock/Inputs 4 4 edicate nputs
| /Inp | | | | Dedicated Input: | 1 1
I1/0 Macrocells 6 64 oc nputs
| zs | | | | Clock/Input | 4| 4 |
Buried Macrocells 2 64 acrocalls
| | | | | 1/0 M 1 | 5 | 62 |
PIM Input Connects 12 312 urie. acrocells
I P | | | | Buried M ms | 1 | 62 |
| PIM Input Connects | 8 | 312 |

25 / a45 =5 %

19 / 445 =4 %

Required Max (Awailable)

CLOCK/LATCH ENABLE signals (] 4 Required Max (Available)

Input REG/LATCH signals v] 69 CLOCK/LATCH ENABLE signals ] 4

Input PIN signals 5 5 Input REG/LATCH signals (] 69

Input PINs using I/0 cells 2 2 Input PIN signals 5 5

Output PIN signals 4 62 Input PINs using I/0 cells 2 2
Output PIN signals 3 62

Total PIN signals 11 69

Macrocells Used 6 128 Total PIN signals 10 69

Unique Product Terms 28 640 Macrocells Used 4 128
Unigue Product Terms 28 640

52371 552477



