// Top-level module for TEI0010 waveform generator
module waveform_generator_top (
    input  wire       clk_50MHz,
    input  wire       rst_n,
    input  wire       uart_rx,
    output wire       dac_cs_n,
    output wire       dac_sclk,
    output wire       dac_mosi,
    output wire [3:0] led
);

    wire [31:0] freq_word;
    wire [1:0]  wave_sel;
    wire [31:0] phase;
    wire [11:0] wave_data;
    wire        uart_byte_valid;
    wire [7:0]  uart_byte;

    uart_rx #(.CLK_FREQ(50_000_000), .BAUD_RATE(115200)) uart_rx_inst (
        .clk(clk_50MHz), .rst_n(rst_n), .rx(uart_rx),
        .rx_byte(uart_byte), .rx_valid(uart_byte_valid)
    );

    param_controller param_ctrl (
        .clk(clk_50MHz), .rst_n(rst_n),
        .rx_byte(uart_byte), .rx_valid(uart_byte_valid),
        .wave_sel(wave_sel), .freq_word(freq_word)
    );

    dds_core dds (
        .clk(clk_50MHz), .rst_n(rst_n),
        .freq_word(freq_word), .phase(phase)
    );

    wire [11:0] sine, square, triangle, sawtooth;
    wave_lut wave_rom (
        .phase(phase[31:24]),
        .sine(sine), .triangle(triangle), .sawtooth(sawtooth)
    );
    square_wave sq_wave (
        .phase_msb(phase[31]), .square(square)
    );

    reg [11:0] wave_data;
    always @(*) begin
        case (wave_sel)
            2'b00:   wave_data = sine;
            2'b01:   wave_data = square;
            2'b10:   wave_data = triangle;
            2'b11:   wave_data = sawtooth;
            default: wave_data = sine;
        endcase
    end

    dac_spi dac_if (
        .clk(clk_50MHz), .rst_n(rst_n), .data_in(wave_data),
        .dac_cs_n(dac_cs_n), .dac_sclk(dac_sclk), .dac_mosi(dac_mosi)
    );

    assign led = {wave_sel, ~uart_byte_valid};
endmodule
