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Lekcijas saturs

 HDL valodu pielietojums
* Verilog valodas pamati

* Veriog programmas sastavdalas
« Objekti
e Datu tipi
» Ciparu shému veidosana izmantojot Verilog
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Shému aprakstisanas veidi

* Lidz Sim iepazinamies ar ciparu shemtehnikas
pamatiem!

 |r ari citi veidi ka izveidot ciparu principialo
elektrisko shemu:

* Pielietojot programmésanas valodas (Hardware
Description Languages — HDL)

 Kombingjot kopa — HDL un shemtehniku
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Ciparu shémas projektésana
izmantojot HDL valodu

module seven_segment_ctrl // Modula nosaukums
(
input [3:0] data_in, // leeju definéSana
output reg [6:0] data_out /Il 1zeju definéSana
);
Always@(*) /' logikas dala

case(data_in)
4'b0000: data_out <= 7'b1111110;
4'b0001: data_out <= 7'b0110000;
4'b0010: data_out <=7'b1101101;
4'b0011: data_out <= 7'b1111001;
4'b0100: data_out <= 7'b0110011;
4'b0101: data_out <=7'b1011011;
4'b0110: data_out <= 7'p1011111;
4'b0111: data_out <= 7'p1110000;
4'b1000: data_out <= 7'b1111111;
4'b1001: data_out <= 7'p1111011;
default: data_out <= 7'b1111110;

endcase

endmodule
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Ciparu shémas projektésana kombinejot

HDL valodas un shemtehniku

a

Ir iespéjams izmantot dazada veida HDL valodas un izveidotos modulus

izmantot k3 shémas blokus!

module seven_segment_ctrl

input [3:0] data_in,
output reg [6:0] data_out
);

Always@(*)
case(data_in)
4'b0000:
4'b0001:
4'b0010:
4'b0011:
4'b0100:
4'b0101:
4'b0110:
4'b0111:
4'b1000:
4'b1001:

data_out <= 7'b1111110;

data_out <= 7'b0110000;
data_out <= 7'b1101101;
data_out <= 7'b1111001;
data_out <= 7'b0110011;
data_out <= 7'b1011011;

data_out <= 7'b1011111;

data_out <= 7'b1110000;

data_out <= 7'b1111111;
data_out <= 7'b1111011;

default: data_out <= 7b1111110

endcase
endmodule
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Kapéc radas nepieciesamiba péec
programmeésanas valodam, kas ir paredzéetas
ciparu elektronikai?
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HDL kopigais un atskirigais ar citam
valodam

« Kopigais ar klasiskajam programmeésanas valodam
* |r iespéjams aprakstit secigas darbibas
« |auj stradat dazados abstrakciju [imenos

» Atskirigais no klasiskajam programmeésanas valodam:

* |riespéjams aprakstit procesus, kuri izpildas paraléli
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HDL - hardware description language

 HDL valodas izmanto, lai formali aprakstitu
ciparu elektronikas:

e shému uzbuvi
e shémas darbibu
e testus darbibas simulésanail

e HDL iedalas:

 VHDL
» Verilog

« System Verilog

Verilog



Verilog HDL

» Verilog valoda ir lidziga C/C++, Python
programmeésanas valodai

* Verilog valoda ir "case sensitive", visi rezervetie
vardi ir ar maziem burtiem

input // a Verilog Keyword

wire // a Verilog Keyword

WIRE // a uniqgue name ( not a keyword)
Wire // a unique name (not a keyword)
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Verilog HDL

* Verilog koda iekomentésana ir iespéjama divos
veidos:

* Vienas rindas komentars //
 Bloka komentars /* ...... */

« Komentésanas piemeérs

module my_and (a, b, result)
input a; // vienas rindas komentars
[* input b; bloka komentars
output result; */

endmodule
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Verilog satavdalas

Module declaration

Interface

LT

Body

Ports

A A 4
yvy

Sequential or
combinatoric
Logic implementation
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Module declaration

* Pirmais solis ir definét moduli (module _name)un izmantoto
signalu nosaukumus (sig_name_1, sig name_2...)
o Lietotaja definétiem nosaukumiem jaievéro sadi likumi
» Jasakas ar burtiem [a-z] vai [A-Z]
* Nedrikst sakties ar $ vai [0-9]

» Case sensitivity — my_sig # My _sig

module module _name (sig_name_1, sig_ hame_2,..., sig_name_n);

endmodule
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Module declaration

» Otrais solis ir definét signalu virzienu un datu
tipu
« Signalu virzieni var bit — ieeja, izeja, divvirzienu
« Datu tipi — bits, bitu vektors, utt.

module module_name (sig_name_1, sig_name_2,..., sig_name_n);
iInput sig_ name_1; /[ viens Dbits
Input [3:0] sig_name_2; // bitu vektors — 4 biti
output sig name n; /[ viens bits;

endmodule
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Module declaration - example

Pirmais solis ir definét moduli | module my_and (a, b, result)
un izmantoto signalu
nosaukumus

endmodule

Otrais solis ir definét modula | module my_and (a, b, result)
leejas un izjas. e &
iInput b;

output result;

endmodule
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Kas mums ir sanacis!?

* |zveidojam moduli, kuram ir:
* Divas ieejas — a un b;
* Viena izeja - result

result >

Turpmakie darbi — definét izveidotajam modulim ta veicamo
funkcionalitati
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Funkcionaltitates definesana

e Kombinatoriskas shémas veidosana

module my_and (a, b, result)
iInput a;
Input b;
output result;

assign result = a & b;

endmodule
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Funkcionaltitates definesana

e Kombinatoriskas shémas veidosana

module my_and (a, b, result)
Input a;
iInput b;
output result;
wire int_sig;

assign int_sig = a | b;

endmodule

assign result =a & b * int_sig;

Bitu limena operandi

Verilog

* & —  AND
| —  OR

° ~ —  NOT

o« A —  XOR

e ~AMvai M~ —  XNOR



Logiskas operacijas

&& —  AND
| OR
! —  NOT

l

|zeja Ir viena bita vértiba — 0,1 vai x
A=06; A&k B — 1&& 0 —0;
B = 0; AlI'B — 1|1 —1;
C=x; ClIB — x]|lO — X;

Verilog



Saliksanas operacija

« {op 1, 0p 2, ..} - saliek signalu no vairakiem
atseviskiem signaliem

reg a,
reg [2:0] b, c;
. Catx={a,b,c:;  //1 010 101
a=1b1; Caty = {b, 2b11, a}: // 010 _11 1
b=3b010;
c=3b 101;
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Secigas shémas veidosana —
skaititajs

* |egjas signalu deklarésana

module counter
(
input clk,
input enable in,
output en_out,
output [3:0] counter_out

);

reg [3:0] cnt_reg = 4'p0000;
reg [3:0] cnt_next = 4'p0000;
reg en_next = 1'p0;

reg en_reg = 1'b0;
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Secigas shemas veidosana —
skailtitajs

e Sinhrona dala

// state reg process
always@(posedge clk) begin
cnt_ reg <=cnt_next;
en_reg <= en_next;
end
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Secigas shemas veidosana —
skailtitajs

* Asinhrona (kombinatoriska) dala

// combinatoric logic
always@(*) begin
if (enable_in == 1'b0) begin
cnt_next <= cnt_reg;
en_next <=1'bO;
end
else begin
if (cnt_reg == 9) begin
cnt_next <= 4'b0000;
en_next <=1'b1;
end
else begin
cnt_next <=cnt_reg + 1;
en_next <=1'b0;
end
end
end
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Secigas shemas veidosana —
skailtitajs

* |zejas dala

// output logic
assign counter_out = cnt_reg;
assign en_out = en_reg;

endmodule
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Papildus uzdevumi majas

« Patstavigi iepazities ar Verilog valodu
e Secigu un paralélu shému veidoSanas principi
e |zveidoto modulu izsauksana

e simbola izveidosana no izveidotajiem moduliem
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Praktiskie darbi

o Stradajam pie kursa projekta

* Drikst stradat ari pie tiem majasdarbiem,

kuri vél nav iesniegti
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Paldies par uzmanibu!
Jautajumi?
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