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Task 1: 2-to-1 Multiplexer

 Find the problems in the given code: E:z:ﬁfﬂlﬂ
» IF statement has no ELSE and no default assignment: if SelxSI = '1' then
» Code will not work as a multiplexer OutxD0 <= InixDI:
» Alatch is produced since OUTxDO should only follow end if; x
In1xDlI if SelxSI = €1° end process,

« Correct the code to fix the problem: Either default statement or else

process(all) process(all)
begin begin
OutxDO <= InOxDI; if SelxSI = '1' then

. OutxD0 <= Inl1xDI;
if SelxSI = '1' then elae

OutxDO0 <= Inl1xDI; OutxD0 <= InOxDI:

end if; / end if; /
end process;

end process;
cPrL
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Task 2: Some Arbitrary Combinational Circuit

 Find and correct the errors in the code: ¢ Draw the schematic:

= Two syntax errors v s s B e T
» Missing semicolon (;) in the last line T ,OJ
« Missing ELSE statement

>
RST
-1 1
A

D—

= One semantic error: clocked process assigns
ResxDN instead of RexDP in one branch
of the IF statement CxDI —— N

signal ResxDN, ResxDP : unsigned(8-1 downto 0);

+1

%
i

begin 00—

process (CLKxCI, RSTxRI)
begin 1 >
if (RSTXRI = '1') then Clcl RSB
ResxDP <= (others => '0'});
‘event and CLEXCI = '1') then
ResxDN <= ResxDP;

end if;

end process,
ResxDN <= AxDI + BxDI when CxDI + DxDI > 1 else

AxDI - @1 - 1 when CXDI > DXDI and DxDI ,.f

AxDI +
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Task 3a: Another Arbitrary Combinational Circuit

 Find and correct the errors in the code:

= Two syntax errors
« 2x missing THEN keyword

« Two semantic errors:
» Clocked process is missing the RSTxRI signal
In the sensitivity list

» Combinatorial logic process is missing many
signals in the sensitivity list: to avoid enumerating
all signals we can use ALL instead

cPFLT
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signal ResxDN, ResxDP : unsigned(8-1 downto 0);

begin

(CLKXCI, RSTxRI)
proce

begin
if (RSTxRI = '1') then
ResxDP <= (others => '0');
elsif (CLKxCI'event and CLKxCI = '1') then
ResxDP <= ResxDN;
end if;
end process;

proces@/ (AL L)

begin
if SelOxSI =
ResxDN <= AxD » :
elsif SelixSI = @
ResxDN <= AxDI + D=
else
ResxDN <= DxDI + 1;
end if; x
end process;




Task 3a: Another Arbitrary Combinational Circuit

 Reconstruct the schematic of the circuit signal ResxDN, ResxDP : unsigned(8-1 downto 0);
begin
AXD| —e— + 1
BxDI D Q OutxDO EZOFess(CLKxCI, RSTxRI)
0 gin
if (RSTxRI = '1') then
] RST ResxDP <= (others => '0');
CxDI + elsif (CLKxCI'event and CLKxCI = '1') then
1 ResxDP <= ResxDN;
end if;
0 end process;
DxDI +1 |
process(all)

begin
if SelOxSI = '1l' then
ResxDN <= AxDI + BxDI;

Sel1xSlI elsif Sel1xSI = '1' then
SelOxSl CLKxClI RSTxRI ResxDN <= AxDI + CxDI;
else

ResxDN <= DxDI + 1; /
end if;

end process;
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Task 4: Counter indicating when it reaches its MAX

» A free-running counter CNTxDP that sets MaxPulsexS0=°1’ in the same cycle
when it (CNTxDP) reaches its maximum value "1111°
* Find the issue(s) with the VHDL code:

= Serious synchronous design issue: signal CNTXDP : unsigned(4-1 downto 0);
MaxPulsesxS0 has no reset and should only

_ - begin
be clocked when RSTxRI is not ‘1
=> lead to logic that combines RSTxRI with CLKxCI e b WILTRT, S EET
) ) DEF1n
= Functional issue: if (RSTXRI = '1') then
« MaxPulsexSO is assigned inside a clocked process 1@?’2&;&?”3 = 'ELIECI o
. . . 2151 aye and = 1 21
(IF clk’event statement) = Signal is output of a register CNTXDP <- CNTXDP + 1i:
if CNTXDP = "1111" then
MaxPulsexS0 <= '1';
+ D Qq else
s MaxPulsexsS0 <= '0';
=t 0 MaxPulseS0 end if;
o end if;
CLExCI l —

end process,

R5T=RI
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Task 5: Block Diagram to VHDL

* Arithmetic translates into corresponding logic blocks

e MUX: some form of conditional statement signal ResxDN, ResxDP : unsigned(8-1 downto 0);
controlled by SelxSI begin
AxDI ° +1 :;? process (CLEKxCI, RSTxRI)
begin
Jim b q OUtDO if (RSTXxRI = '1') then
1 _ -1 10 ResxDP <= (others => '0');
BxDI | P elsif (CLKxCI'event and CLKxCI = '1') then
_~ ResxDP <= ResxDN:
end if;
+ end process;
SelxSl CLKxCI RSTxRI _
with S5elxSI select
ResxDN <= AxDI + 1 when "00",
AxDI - BxDI - 1 whem "O1",
AxDI + BxDI when "10" | "11",

(others => 'X') when others,;

OutxD0 <= ResxDP;
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Task 6: Block Diagram to VHDL

* Multiple MUXes: describe one-by one and connect

« Comparators that control the MUXes can be realized
= As combinational logic that generates explicit select signals controlling the MUX

(i.e., conditional assignments in VHDL) OR
= Directly in the combinational statement

InOxDI

In1xDI ¢

In2xDI

In3xDI

cPFLT

begin

signal Res0xD, ReslxD, Res2xD :
signal CompOxS, ComplxS, Comp2xS :

unsigned(8-1 downto 0);
std_logic;

Comp0xS <= '1' when InOxDI < InixDI
ComplxS <= '1' when In2xDI < In3xDI
Comp2xS <= '1' when Res0xD < ReslxD

else
else
alse

'0'; 1- Comparators

1 | OutxDO Res0xD <= In0xDI when CompOxS = '1'

ReslxD <= In2xDI when ComplxS
0 Res2xD <= Res(0xD when Comp2xS

OutxD0 <= Res2xD;

I1I
I1I

else
alse
else

InizDT; -- Muz
In3zDI;
ResixD;
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Task 7: Block Diagram to VHDL

signal Src0xD, SrclxD : unsigned(8-1 downto 0);

« Adder with multiple possible inputs (shared
resource) with a register

begin

process (CLKxCI, RSTxRI)

begin
™ if (RSTxRI = '1') then
AxDI T 00 ResxDP <= (others => '0');
elsif (CLExCI'event and CLExCI = '1') then
01 ResxDF <= ResxDN:
SrcOxD _ .
DxDI T 10 end 1f;
end process,
11
,ar’ with SelxSI select
ResxDN ResxDP SrcOxD <= axDI when "QO"[|"01",
SelxSI + D Qp—— DxDI when "10"|"11",
(others => '"X') when others:
S
BxDl ——— 00 RST with SelxSI select
CxDI 01 SrcixD <= BxDI when ”?G”,
Src1xD CxDI when "01",
1 10 "Q0000001L" when "10"|"11",
| (others => 'X') when others;
11
a’[’ ResxDN <= Src0xD + SrcilxD;
SelxSl CLKxCI RSTxRI OutxD0 <= ResxDP:
end rtl;

signal ResxDN, ResxDP : unsigned(8-1 downto 0);

EPFL — (5
| Fall 2022 EE-334: Digital System Design 9




	EE-334�Digital System Design
	Task 1: 2-to-1 Multiplexer 
	Task 2: Some Arbitrary Combinational Circuit
	Task 3a: Another Arbitrary Combinational Circuit
	Task 3a: Another Arbitrary Combinational Circuit
	Task 4: Counter indicating when it reaches its MAX
	Task 5: Block Diagram to VHDL
	Task 6: Block Diagram to VHDL
	Task 7: Block Diagram to VHDL

