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Motivacija – generalno

● Zašto uopšte pričati o ovome?
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Integrisana kola

https://commons.wikimedia.org/wiki/File:4016_Pinout.svg
https://commons.wikimedia.org/wiki/File:Three_IC_circuit_chips.JPG
https://www.tomshardware.com/reviews/intel-core-i7-9700k-9th-gen-cpu,5876.html


Jezici za opis hardvera Luka Simić

Ciklus razvoja

● Softver:
○ Planiranje
○ Analiza
○ Dizajn
○ Implementacija
○ Testiranje
○ Održavanje
○ …

● Hardver:
○ Specifikacija
○ Arhitektura
○ Dizajn
○ Verifikacija
○ Layout
○ Fabrikacija
○ Validacija
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Šta će nam?

https://commons.wikimedia.org/wiki/File:Circuit_diagram_%E2%80%93_pictorial_and_schematic.png
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Šta će nam?

https://commons.wikimedia.org/wiki/File:OpAmpTransistorLevel_Colored_Labeled.svg
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Šta će nam?



Jezici za opis hardvera Luka Simić

Šta će nam?
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Murov zakon

https://commons.wikimedia.org/wiki/File:Moore%27s_Law_Transistor_Count_1970-2020.png
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Razlike od programskih jezika

● Ne izvršavaju se na procesoru
● Moraju da se pretvore u hardver
● Nisu proceduralni
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Primeri

module and_2 (
    input in1,
    input in2,
    output out
);
    assign out = in1 & in2;
endmodule

bool and_2 (
    bool in1,
    bool in2
) {
    return in1 && in2;
}
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Primeri

module mux_2 (
    input [31:0] i0,
    input [31:0] i1,
    input control,
    output [31:0] out
);
    assign out = control ?
        i1 :
        i0;
endmodule

int mux_2 (
    int i0,
    int i1,
    bool control
) {
    return control ?
        i1 :
        i0;
}
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Primeri

module mux_2 (
    input [31:0] i0,
    input [31:0] i1,
    input control,
    output reg [31:0] out
);
    always @(*) begin
        if (control == 1'b0)
            out = i0;
        else
            out = i1;
    end
endmodule

int mux_2 (
    int i0,
    int i1,
    bool control
) {
    int out;
    if (control == 0)
        out = i0;
    else
        out = i1;
    return out;
}
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Primeri

module red (
    input clk,
    input in,
    output reg out
);
    reg prev;
    always @(posedge clk) begin
        prev <= in;
        out <= (in == 1'b1) && (prev == 1'b0);
    end
endmodule
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Primeri

module red (
    input clk,
    input in,
    output reg out
);
    reg prev;
    always @(posedge clk) begin
        prev <= in;
        out <= (in == 1'b1) && (prev == 1'b0);
    end
endmodule
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Primeri

module red (
    input clk,
    input in,
    output reg out
);
    reg prev;
    Reg i
    always @(posedge clk) begin

For (i +)
    end
endmodule
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Hvala na pažnji!

Pitanja?


