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Digitalne strukture
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Opis vezij z VHDL
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library IEEE;

. T IEEE.STD_LOGIC_1164.ALL;
Nacrtovanje digitalnih vezij: 156 IEEE STD_ LOGIG_ARITHALL;

use |IEEE.STD_LOGIC_UNSIGNED.ALL;

» ponavadi shematsko (nivo logi¢nih vrat, entity prim is
: : : Port (A:in STD_LOGIC_VECTOR (1 downto O);
tranzistorjev, registrov) "B STD_LOGIC_VECTOR (1 downto 0);
_ _ B _ _ _ ~ frout STD_LOGIC);
» pri kompleksnih vezjih zaradi vecCje preglednosti end prim;
uporabimo strojno opisne jezike architecture Behavioral of prim is
signal f1, 2, f3: std_logic;
begin

f1<= A(1) or (not B(1));
f2<= A(1) or A(0) or (notB(0));
f3<= A(0) or (not B(1)) or (not B(0));
f<=f1 and f2 and f3;
end Behavioral;
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Nacrtovanje digitalnih vezij:

» ponavadi shematsko (nivo logi¢nih vrat,
tranzistorjev, registrov)

» pri kompleksnih vezjih zaradi vecje preglednosti
uporabimo strojno opisne jezike

Strojno opisni jeziki: jeziki za simulacijo in opis digitalnih vezij (VHDL, Verilog,
Abel,...)

VHDL: Very High Speed Integrated Circuit Hardware Description Language
(jezik za opis zelo hitrih digitalnih vezij)

primer_vezja

Model vezja v VHDL.: .
vhodi =)

=) izhodi

reset —,
clk —
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Model vezja v VHDL.: primer_vezja
: : «
» vmesnik (entity) vhod =) . |
entity primer_vezja is y =) izhod
reset —
port (vhod: in std_logic_vector (3 downto 0); ok —

reset, clk: in std_logic;
izhod: out std_logic vector (3 downto 0));
end primer_vezja;

» zgradba (architecture)

architecture opis of primer_vezja is

signal x, y, z: std_logic;

begin

x<= (vhod(0) and vhod(1)) or (vhod(2) and vhod(3));
izhod (0)<= not(x);

end opis;
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4a) Enobitni primerjalnik

VHDL:

f<= x, and not (x,);

4b) Dvobitni primerjalnik
|zhajajte iz oblike MDNO, vpeljite nove spremenljivke:
NP f(X4,Xp,X3) = X1Xp + XoX3 = WY

VHDL.:

signal w, y: std_logic;
f<=wory;

w<= X, and X, ;

y<= X, and not (X;);




LABORATORI]J ZA BIOKIBERNETIKO

FAKULTETA ZA ELEKTROTEHNIKO UNIVERZA V LJUBLJANI

4c¢) Primerjalnik z multipleksorjem 0 \
0
Uporabite stavek when...else B,
0 | f
ime_spremenljivke<= vrednost1 when izraz1 else 1 M
vrednost2 when izraz2 else 0
vrednost n; 1
B0
Al AO B1
4d) Dekodirnik 2-4
Uporabite stavek with...select...when £ P—Ys
_C Y
with ime_izbirnega_signala select o T2
ime_spremenljivke <= vrednost 1 when izbor 1, A Dk
vrednost 2 when izbor 2, 1 0— Y,
vrednost n when others; AL O—Yq
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Xilinx ISE — Programiranje FPGA
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Xilinx ISE - P iranje FPGA
e Ailinx - ISE - D\desktop\primenjalnik\primerjal [prim.vhd] L& ]
File Edit View Project Source Process Window Help EE =
X o] : = :
DAEHF L SREX| Da| N PAHAXA R REDD AR NEK e @ @eRst: 9
EE|Z2Z2 (4% 80N
1 e -
Sources for: | Synthesis./Implementation E 2 -- Company:
prirnerjalnik 3 -- Engineer:
B £ xc3s2004256 ° =
. - - - - 5 —- Create Date: 17:59:28 12/14/2010
rim - Behavioral (prim vhd) .
[ —— Design MName:
7 —— Module Hame: prim - Behavioral
8 —— Project HName:
g —-— Target Devices:
ia -— Tool versions:
11 —— Description:
12z -
B} Sources | {541 Snapshots | IEImeries | 12 -- Dependencies:
14 --
15 —— Revision:
Processes for: prim - Behavioral 16 —— Revision 0.01 - File Created komentar I
: - i7 —-— Additional Comments:
Add Edsting Source an M
Create Mew Source 10 e S
View Design Summary 20 library IEEE;
Design Utilities 21 use IEEE.STD LOGIC 1164.ALL;
User Constraints 22 use IEEE.STD LOGIC ARITH.ALL;
Synthesize - ¥5T 23 use IEEE.STD LOGIC UNWSIGNED.ALL:
Implement Design 24 ) _ _ ) o o
Generate Programming File 25 - Uncorrr_r.e:_'lt tne_ftfnlj_Low:.ng l:L?:Pary declaration if instantiating
26 ———— any ¥ilinx primitives in this code.
27 —-library UNISIM:
28 ——use UNISIM.VComponents.all;
23
30 entity prim is
31 Port ( Al,20,B1,B0 : in STD LOGIC;
32 £ : out STD LOGIC):
23 end prim;
34
35 architecture Behawioral of prim i=s
36
37 begin
38
39
40 end Behavioral;
41
42
< | e r
Processes
M prim.vhd
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e linx - ISE - Dhdesktop\primenalnik\primenalnik.ise - [prim.vhd] L& ]

Eile Edit View Project Source Process Window Help & X
DPEHA L XREX D M PP AL RIRA EDC: AN & [lE & | @EELLTEY

EE|Z2Z2 (AR DN

1 o
Sources for: | Synthesis/Implementation E 2 -- Company:
E--"primerjalnik 2 —— Engineer:
B £ xc3200-4256 S e
0 - - 5 -- Create Date: 17:59:28 12,/14/2010
----nnpnm—Beha\noml {prim.vhd) 6 -- Design Name:
T —— Module MName: prim - Behavioral
8 —— Project HName:
g —— Target Devices:
10 —— Tool versions:
11 —— Description:
12 -
B Sources | {5 Snapshots | [ Libraries | ii -- Dependencies:
15 —— Revision:
Processes for: prim - Behavioral 16 —— BRewvision 0.01 - File Created
[0 Add Besting Source i; - Additional Comments:
[  Create New Source 18
- & View Design Summary 20 ol
w3  Design Liiities 21 .5TD_LOGIC 116&4.ALL;
@3 User Constraints 22 use I STD_LOGIC RRITH.ALL;
[—jt} Syrthesize - X5T 23 use IEEE.STD LOGIC UNSIGNED.ALL;
: @ View Synthesis Report 24

25 ———— Uncomment the following library declaration if instantiating
26 ———— any Xilinx primitive= in
——library UNISIM;

_ I Check Synta
--{} Implement Design 30 entity prim is
#-f)  Generate Programming File 31 Port ( A1,R0,B1,BO : in 35TD LOGIC:
32 f : out STD LOGIC):
33 end prim;

s architecture Behawvioral of prim is

37 begin

40 end Behavioral;

4 3
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Xilinx ISE — Programiranje FPGA
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Design Object List - /0 Pins == ]

F:rocesses for: prim - Behavioral 10 Hame | 1O Direction Loc Bank IO Std.
[ Add Bdsting Source AD Input k14 BANK
M Create Mew Source A1 Input k13 BANK
E  View Design Summary BO Input j14 BANK
#-3F  Design Ltities Input
0¥

User Constraints

i yn Package Pins
i -[2] EdtConstraints (Text) I
=-P)  Synthesize - XST -

@ View Syrthesis Report
[3]  View RTL Schematic [
@ View Technology Schematic
. - PAE)Check Syntax |
O Generate Post-Synthesis Simulation
-- P2  Implement Design

- )  Generate Programming File

£

4 1 » Package View b Architecture View / | |_’|—j|
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3 Hilinx - ISE - DAdesktop\primerjalnik\primenal e - [prim.vhd]
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- T i [ = e
DPEHF S XREXwa D AAXKKAEDN =500 4% Aa HETE SRR 9
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71, | -
Sources for: | Synthesis/Implementation E 2 -- Company:
prirnerjalnik 3 —— Engineer:
Bﬂmaﬁ 26 : - C te Dat 17:59:28 12,/14/2010
oo ) X —-— Create Date: T: 128 12 2
;;mpnm Behavioral {prim vhd) 6 -- Design Name:
T —— Module MName: prim - Behavioral
8 —— Project HName:
g —— Target Devices:
10 —— Tool versions:
11 —— Description:
12 -
B Sources | Snapshots | Eubmnes | 13 -- Dependencies:
14 --
15 —— Revision:
Processes for: prim - Behavioral 16 —— BRewvision 0.01 - File Created
17 -- Additiomal C EntS:
[  Add BEdsting Source 2 Trrens CIERES
[  Create New Source 18
- & View Design Summary 20
E]"‘ﬁI Design Ltilities 21
E—J--ﬁ‘ User Constraints 22 STD LOGIC ARITH.ALL;
Create Timing Constraints 23 5TD LOGIC UNSIGHED.ALL;
Assign Package Pins 24
Create Area Congtraints 22 - Uncoir_r.ir_'lt t'ne_fr:‘nl:_Lowinig li%:pary geclaration if instantiating
i ) ———-— any Xilinx primitives in this code.
= Edit Constraints (Text) 27 --library UNISIM;
ElQ  Synthesize - XST 28 --use UNISIM.VComponents.all;
@ View Synthesis Report 29
~[@  View RTL Schematic 30 entity prim is
@ View Technology Schematic 31 Port ( A1,A0,B1,B0 : in S5TD LOGIC:
- B (@) Check Syrtax 32 f : out STD LOGIC):
@ f) Generate Post-Syrthesis Simulation Model 33 end prim;
#H-P3  Implement Design 34 . . o
. Ha architecture Behavioral of prim is
=-f) Generate Programming File
38
(=1 Do oo il Ceoasiion Doo oo
_@ 37 begin .
S o st 1 || ey | G te PROM, ACE or JTAG Fil
enerate , or (S
orfigure Dievice il 39
40 end Behavioral;
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Xilinx ISE — Programiranje FPGA

r 7
= iIMPACT - Welcome to iMPACT EEREERC >

Please select an action from the list below
-:q Corfigure devices using Boundary-Scan {JTAG}I

Automatically connect to a cable and identify Boundary-Scan chain E
i) Prepare a PROM File
() Prepare a System ACE File
") Prepare a Boundary-5Scan File
SVF
) Corfigure devices

using Slave Serial mode

< Back
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Xilinx ISE — Programiranje FPGA

-

xc3s200 xcflds
— file ¥ — — file ¥ —
TDO
l_sﬂ Aszsign New Configuration File m
Look in: | (2 D/desktop/primeriainik/ [«] & & ek @@=
K.
| _ngo
| . _xmsgs
[EEE ]
File name: | prim bit Cpen
File type: | Al Design Fles (*bit * bt *nky “isc * hsd) El Cancel
| CancelMl | | Bypass |
@ Mone
(7) Enable Programming of SP| Flash Device Atached to this FPGA
(7) Enable Programming of BP| Flash Device Atached to this FPGA
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Xilinx ISE — Programiranje FPGA

-

xc3s200 xcflds
prim. it — file ¥ —
TDO
5 Assign Mew Configuration File @lﬂ
Look in: | =5 D:/desktop./primerainik, [=] 4= 5% B

K.
| B _ngo
|| _xmsgs
| xst

File type: | All Design Files ("mcs = exo ~isc ~ bsd) E‘ Cancel

@ Mone
() Enable Programming of SP| Hash Device Attached to this FPGA
(7) Enable Programming of BFI Flash Device Attached to this FPGA
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Xilinx ISE — Programiranje FPGA

Desni klik na vezje xc3s200

prim.b Get Device ID
Get Device Signature/Usercode

Assign Mew Configuration File...
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1 ______________________________________
Sources for: | Synthesis/Implementation IE‘ 2 —- Company:
1 H E"--primerjalnik 3 —- Engineer:

a Besedllo Vaje B fxc3s 256 : __ Create Date: 17:59:28 12/14/201C
= P T - ) . - : 7:59:28 a
m‘_;pnm Behavioral (prim vhd) 6 -- Design Name:

o VHDL koda za vsako nalogo e

g 8 —— Project Name:
g —— Target Devices:
0 RTL shematika e
11 —— Description:
12 -
Hi$ Sources | Snapshots | Emeﬁes | 13 —- Dependencies:
14 -
15 —— Revision:
Processes for: prim - Behavioral 16 —— Rewvision 0.01 - File Created
17 —— Additional C Eents:
[  Add Edsting Source om rriens OIIERTS
[  Create New Source 13
- E View Design Summany 20
@@  Design Uities 21 use IEEE.STD LOGIC 11&4.ALL;
-3 User Constraints 22 .STD_LOGIC_ARITH.ALL;
Create Timing Constraints 23 STD_LOGIC_UNSIGNED.RALL;
Assign Package Fins 24
Create Area Constraints ;2 ——— Unco;_r_r.i:_it the_ft_:l_}owincj; li?::_cary u:
) ) ———— any Xilinx primitivez in thi=s ecod
Edit Constraints (Text) 27  —-library UNISIM:
28 ——use UNISIM.VComponents.all;
L] L] 29
View RTL Schematic | € Rty
31 Port ( A1,A0,E1,B0 : in 3TD LOGIC
32 £ : out STD LOGIC):
-2  Generate Post-Synthesis Simulation Model 33  end prim;
#-f2  Implemert Design 3
: . 25 architecture Behavioral of prim is
E-fQ  Generate Programming File o
; E Programming File Generation Report 37 begin
[  Generate PROM. ACE. or JTAG File 38 fe=(Al and AD)or (31 and B0);
~T  Corfigure Device (MPACT) 39
40 end Behawvioral;
41
42
< A | |
E'—t Processes i
prim.vhd
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0 Besedilo vaje
o VHDL koda za vsako nalogo
0 RTL shematika

ilinx - ISE - D:\desktop\primerjalnik\primerja
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Sources for; | Synthesis/Implementation IE‘

'-f"—‘f] primerjalnikc
= £ xc3s200-41256
£ ﬁﬁﬁ prim - Behavioral (prim whd)

ENg Sources | {551 Snapshots | [ Libraries |

Processes for: prim - Behavioral
Add Edsting Source
Create New Source
View Design Summany
Design Lkilties
User Constraints
E?Z Create Timing Constraints
Assign Package Fins
Create Area Constraints
[E]  Edit Constraints (Text)
- P2 Synthesize - XST
(=] View Svrithesis Report
El WIS = IOy cilia
¥ (@ Check Syrtax
#-f)  Generate Post-Synthesis Simulation Model
#-f2  Implement Design
=-f2) Generate Programming File
E Programming File Generation Report
G  Generste PROM. ACE. or JTAG File
:ff@ Conrfigure Device (MPACT)

e Od0d
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E'—t Processes

—— Create Date: 17:59:28 12/14/201C
—— Design Name:
—— Module Name: prim - Behavioral

—— Project Name:
—— Target Devices:
Tool versions:
—— Description:

e
S T N Y- I . N7 QY SRR W
|
|

15 —— Revision

16 —— Revision 0.01 - File Created

17 —— Additional Comments

18 -

19

20

21

22

23

24

25 ———— Uncomment the following library &
26 -—-—— any ¥Xiliny primitives in this cod
27 ——library UNISIM:

28 ——use UNISIM.VComponents.all;

29

30 entity prim is

31 Port ( A1,A0,E1,B0 : in 3TD LOGIC
32 £ : out STD LOGIC):

33 end prim;

34

25 architecture Behavioral of prim is

37 begin
38 f«=(A1 and &0)or (Bl and BO):

40 end Behawvioral;
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prim.vhd




