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HW4

Name

1 — Create VHDL code and RTL for a D-FF with asynchronous resetb and

synchronous set. Follow all best practices.

20pts

-— ff_d_syncs. vhdl
- Cﬁeated 2/1/2018

-- Inputs: clk, rsth, d, ©
-- Qutputs: q

Tibrary ieee;
use ieee.std_logic_1164.all;

por

i_c1k : im std_logic;

i_rsth : in std_logic;

i_D : in std_Tlogic;

i_set : in std_logic;

o_qQ : out std_logic
end ehtity;

Set (1) and D are syn
0

architecture behavioral of ff_d_syncs 1is
begin
Eroce55(1 clk, i_rsth)
eqgin
'If ('Iqrﬁtbll:l 0 ) then async resetb
_0 ==
elsif (r1s1ng edge(1 c1kl}) then
if (i_set 0" then sync set
0_Q <= i_D;
else
0qQ <= "1";
end if;
end if;
end process;
end behavioral:
i_clk[ > 0_Q~regl

i_set

iD

i_rstb[ >
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2 — Create VHDL code and RTL for a JK-FF with synchronous resetb and

asyl

DES

architecture behavioral of ff_jk_special is

(I
process_0~3 processfﬂtz‘] K

-- ff_jk_special.vhdl begin ¢i 1k
- rocess(i_c
-- created 2/1/2018 Eeg'in
T8 if (i_set = '1") then | gsync set
— 0_Q == .l.’
el 1 c)fq( ising_tdge(i_c1k)) th
________________________________________ elsi risin e ge 1_C Then
- if (i rstg ) then sync resetb
-- Ik flip-flop w/ sync resetb and asy set 0_Q <= "07;
- o_gh <= "17;
———————————————————————————————————————— elsif ((i_3 = "0') and (i_k = "0")) then
__ 0_Q <= 0_Q;
-- Inputs: clk, rsth, j, k o_gb <= o_gb;
-- outputs: g, gb elsif ((i_31 = "0") and (i_k = "1")) then
- o_Qb <= "0";
———————————————————————————————————————— = "1";
Tibrary ieee; e155i)?q((1": 1 ="1") and (i_k = "0")) then
use ijeee.std_logic_11e4.all; Q <= "17; -
. . ) ) <= "07;
e"UtpgrifE]k—SPEUﬂ 15 e'IS'lf ((1 J="1") and (i_K = 1)) then
i_clk : 1in std_logic; o_gb :; QEE g SE
i_rsth : in std_logic; alsa ’
i_set in std_logic; o_q <= 0_Q;
i1 in std_logic; o_qb <= o_aqb
ik e in std_logic; end 1f: -
: d if;
o_qQ : out std_logic; engn A
. ! process;
): o@Qb : out std_logic end behavioral;
end ’ent'ity;
process_0~0
Cases process_0~1

i_rstb[ >

o 0~1

1'h1 1

30pts

iset[ >

o_Q~regd

iclk[ >

1'hO)|

o_Qb~regD

Q and Qb out
Matched delays

O oab
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3 — Create VHDL code and RTL for a special new FlipFlop you have conceived of
— this is a normal D-FF (with async rstb) but has a second data input called
Toggle(T). When T is low, the DFF operates normally, when T is high, the
DFF ignores the D input and synchronously toggles the output. Follow all

best practices. 50pts
e architecture behavioral of ff_d_t is
—_ ff_d_t.vhd1 begin
- —v—rn Y rocess(i_clk, i_rsth)
—- created 2/1/2018 egin . -
— tj o if §1arf:1;b.g._'j ) then async resetb
. 0 elsif (r‘1':-.'ir1g,_edme('i_c'll~:}} then
—— rev if (i_T = '0") then
- - 0_Q <= 1_D;
-- special DFF with toggle mode E1SE Q <= not o_Q;
- : end if;
- - end if;
-— Inputs: clk, rsth, d, t -endegghgﬁgfg%z
-— Qutputs: q :
] T
Tibrary ieee; 0_Q
use ieee.std_logic_1164.all; iD g
; _—
entity ff_d_t is ]
port ( - . oo r [ oA
i_c : in std_logic; Toaqal th -
i_rstb : in std_logic; 0ggie pa 0.9 reen
i_D : in std_logic; L5
i_T : in std_logic; i clk[ > Lok Qb
: ) Th0lscip
o_Q : out std_logic CLRN

r ;
end entity; i_rsto[ >
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