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q(d) % (Hz) Ja (ms) q() % (Hz) Ja# (ms)
I 100 000 000.00 0.000 01 12 12 207.03 0.081 92
0 50 000 000.00 0.000 02 13 6103.52 0.163 84
1 25 000 000.00 0.000 04 14 3051.76 0.327 68
2 12 500 000.00 0.000 08 15 1 525.88 0.655 36
3 6250 000.00 0.000 16 16 962.94 1.31072
4 3125 000.00 0.000 32 17 381.47 2,621 44
5 1 562 500.00 0.000 64 18 190.73 5.242 88
6 718 250.00 0.001 28 19 95.37 10.485 76
7 390 625.00 0.002 56 20 47.68 20.971 52
8 195 312.50 0.005 12 21 23.84 41.943.04
9 97 656.25 0.01024 22 11.92 83.886 08
10 48 828.13 0.020.48 23 5.96 167.772 16
11 24 414.06 0.040 96 24 298 355.544 32
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module slowClock(clk, reset, clk_1Hz);

input clk, reset;

output clk_1Hz;

reg clk_1Hz;

reg [25:0] counter;

/I counter size calculation according to input and output frequencies

parameter sys_clk = 100000000; // %1 ABFERAIZ A 100 MHz, 34T 100M 4347
parameter clk_out = 1; // /4G AP AR A 1 Hz

parameter max = sys_clk / (2*clk_out)-1; // & KitH%uE, RIA4 49 999 999

4



always@ (posedge reset or posedge clk)
begin
if (reset == 1'b1) begin
clk 1Hz <=0;
counter <= 0;
end
else  begin
if (counter == max) begin
counter <= 0;
clk 1Hz <= ~clk_1Hz;
end
else
counter <= counter + 1,
end
end
endmodule

FER: D7 U 5 B AR v SO R T B R,
R B ST BOE A 10 7345 73 41 -

module slowClock(clk, reset, clk_1Hz);
input clk, reset;
output clk_1Hz;
reg clk_1Hz;
reg [2:0] counter;
parameter sys_clk = 10; //#E4T 10 4345
parameter clk_out = 1;
parameter max = sys_clk / (2*clk_out) -1; // fx KTl
always@(posedge reset or posedge clk)
begin
if (reset == 1'b1) begin
clk 1Hz <=0;
counter <= 0;
end
else begin
if (counter == max) begin
counter <= 0;
clk 1Hz <= ~clk 1Hz;
end
else
counter <= counter + 1;
end
end
endmodule

A2 P EAE R R, AMETREm LR I
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module counter_M (clrn, clk, enp, ent, ldn, din, gout, rco);
parameter din_width ='d7;
parameter qout_width ='d7;
parameter counter_size ='d100; //#{ 100
input clrn, clk, ent, enp, ldn;
input [din_width-1: 0] din; //Z¥fb5 L%
output [qout _width-1: 0] qout; //Z¥fbiE XL
output rco;
reg [gout_width-1 : 0] gout;
always @ (posedge clk)
begin
if (~clrn) qout<=0;
else if (!1dn) qout<=din;
else if (enp && ent==1)
if (qout==counter_size-1) gout<=0; / /5B R N b
else gqout<=qgout +1;
else qout<=qout;

end
assign rco=(qout==counter_size-1 && ent) ? 1 : 0; /1 BB I 4 4 iR
endmodule
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1. %A Verilog f&BHFt

Verilog Cheat Sheet ——— s winberg and J Taylor
Comments /I Select

/I One-liner A[N] A[N:M]

/* Multiple /I Reduction

lines */

Numeric Constants

/I The 8-bit decimal number 106:

8'b_0110_1010 // Binary
8'0_152 // Octal

8'd_106 // Decimal

8'h_6A // Hexadecimal

"j" /I ASCII

78'bZ /1 78-bit high-impedance

Too short constants are padded with zeros

on the left. Too long constants are truncated

from the left.

Nets and Variables

wire [3:0]w; // Assign outside always blocks

reg [1:7]r; // Assign inside always blocks

reg [7:0]mem[31:0];

integer j; // Compile-time variable

genvar K; // Generate variable

Parameters

parameter N = 8;

localparam State = 2'd3;

Assignments
assign Output = A * B;

assign {C, D} ={DJ[5:2], C[1:9], E};

Operators

/I These are in order of precedence...

&A ~&A |A ~|JANA ~NA

/I Compliment

1A ~A

/l Unary

+A -A

/I Concatenate

{A, ..., B}

/I Replicate

{N{A}}

/I Arithmetic

A*B A/B A%B

A+B A-B

/1 Shift

A<<B A>>B

/I Relational

A>B A<B A>=B A<=B
==B Al=B

/1 Bit-wise

A&B

A"B A~"B

AB

/I Logical

A&&B

A|B

// Conditional

A?B:C

Module
module MyModule

#(parameter N = 8) // Optional parameter
(input Reset, CIk,
output [N-1:0]Output);



/I Module implementation

endmodule Function

function [6:0]F;
Module Instantiation

input [3:0]A;
/I Override default parameter: setting N = 13 input [2:0]B;
MyModule #(13) MyModulel(Reset, CIk, Result); begin
F={A+1'b1, B+2'd2};
Case end
always @(*) begin endfunction
case(Mux)
2d0: A =84d9; Generate
2'd1, .
genvar j;
2'd3: A =28'd103; .
wire [12:0]Output[19:0];
2'd2: A=8'd2;
generate
fault:;
default: for(j=0; < 20; =j+1)
endcase begin: Gen_Modules
end

MyModule #(13) MyModule_Instance(
always @(*) begin

Reset, CIK,
Decoded .
casex(Decoded) output(i]
4'b1xxx: Encoded = 2'd0; )
4'b01xx: Encoded = 2'd1; ,
end
4'h001x: Encoded = 2'd2;
endgenerate

4'h0001: Encoded = 2'd3;

default: Encoded = 2'd0;
State Machine

endcase
end reg [1:0]State;
localparam Start = 2'b00;
localparam Idle = 2'b01;
Synchronous P

localparam Work = 2'b11;
always @(posedge CIk) begin

if(Reset) B <=0;
else B<=B + 1'bl;

localparam Done = 2'b10;

reg tReset;
end
always @(posedge CIk) begin
Loop tReset <= Reset;
always @(*) begin if(tReset) begin
Count = 0; State <= Start;
for(j=0;j<8;j=j+1) end else begin
Count = Count + Input[j]; case(State)
end Start: begin



State <= Idle; Done: begin

end State <= Idle;
Idle: begin end
State <= Work; default:;
end endcase
Work: begin end
State <= Done; end
end
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—4 LUT3
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D
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Kl 23
get_pins -of [get_cells my_i] i&[A my /10 my i1l my /12 my i/O
get_nets -of [get_cells my_i] EFElabced
get_cells -of [get_nets -of [get_cells my_i]] EFE1 12 151 1my i

HEER M

XDC AR AR Tel i85, (BHAGTREAN) Tel B R . FIRNIS HAEL, WIS E & 01E
IR SCAF VO 253835 AT LUB IS FE Vivado H source —A> Tel SCHF 77 k¥ 8. XDC EEATE L AT LA
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DA A SEIR R Bl RS9 VO 293, it nI DL4s& B R B E s a4 .
S s e s = s

set_property -dict {PACKAGE PIN P17 IOSTANDARD LVCMOS33} [get ports sys_clk in ]
set_property -dict {PACKAGE PIN P15 IOSTANDARD LVCMOS33} [get ports sys rst n ]

s = R s

set_property -dict {PACKAGE_PIN N5 IOSTANDARD LVCMOS33} [get ports PC_Uart rxd]
set_property -dict {PACKAGE_PIN T4 IOSTANDARD LVCMOS33} [get ports PC_Uart _txd]

s - s

set_property -dict {PACKAGE PIN L3 IOSTANDARD LVCMOS33} [get ports BT Uart rxd]
set_property -dict {PACKAGE PIN N2 IOSTANDARD LVCMOS33} [get ports BT Uart txd]

set_property -dict {PACKAGE PIN D18 IOSTANDARD LVCMOS33} [get ports {bt _ctrl o[0]}]

set_property -dict {PACKAGE PIN M2 [IOSTANDARD LVCMOS33} [get ports {bt ctrl o[1]}]

set_property -dict {PACKAGE PIN H15 IOSTANDARD LVCMOS33} [get ports {bt ctrl o[2]}]
11



set_property -dict {PACKAGE PIN C16 IOSTANDARD LVCMOS33} [get_ports {bt ctrl o[3]}]
set_property -dict {PACKAGE_PIN E18 IOSTANDARD LVCMOS33} [get ports {bt _ctrl o[4]}]

set_property -dict {PACKAGE_PIN C17 IOSTANDARD LVCMOS33} [get ports bt mcu_int i]

e = A w s

set_property -dict {PACKAGE _PIN T1 IOSTANDARD LVCMOS33} [get ports audio pwm_ 0]
set_property -dict {PACKAGE PIN M6 IOSTANDARD LVCMOS33} [get ports audio_sd o ]

N s
set_property -dict {PACKAGE _PIN F18 IOSTANDARD LVCMOS33} [get ports pw_iic_scl io]
set_property -dict {PACKAGE_PIN G18 IOSTANDARD LVCMOS33} [get ports pw_iic_sda io]

TN X ADC B80T

set_property -dict {PACKAGE_PIN B12 IOSTANDARD LVCMOS33} [get ports XADC AUX v n ]
set_property -dict {PACKAGE_PIN C12 IOSTANDARD LVCMOS33} [get ports XADC AUX v p |
set_property -dict {PACKAGE PIN K9 [IOSTANDARD LVCMOS33} [get ports XADC VP VN v n]
set_property -dict {PACKAGE_PIN J10 IOSTANDARD LVCMOS33} [get ports XADC VP VN v p]

T THTTS A3 G110 CA R AR 22 B /111111

set_property -dict {PACKAGE_PIN R11 IOSTANDARD LVCMOS33} [get ports {btn_pin[0]}]
set_property -dict {PACKAGE PIN R17 IOSTANDARD LVCMOS33} [get ports {btn_pin[1]}]
set_property -dict {PACKAGE_PIN R15 IOSTANDARD LVCMOS33} [get _ports {btn_pin[2]}]
set_property -dict {PACKAGE PIN V1 IOSTANDARD LVCMOS33} [get ports {btn_pin[3]}]
set_property -dict {PACKAGE PIN U4 IOSTANDARD LVCMOS33} [get ports {btn_pin[4]}]

HITTHTTTTTTTTTTTAR RS T 2% swO~sw /711111115 B VAT IR 22 BV #E 111111111

set_property -dict {PACKAGE_PIN P5 IOSTANDARD LVCMOS33} [get ports {sw_pin[0]}]
set_property -dict {PACKAGE PIN P4 IOSTANDARD LVCMOS33} [get ports {sw_pin[1]}]
set_property -dict {PACKAGE_PIN P3 IOSTANDARD LVCMOS33} [get ports {sw_pin[2]}]
set_property -dict {PACKAGE_ PIN P2 IOSTANDARD LVCMOS33} [get ports {sw_pin[3]}]
set_property -dict {PACKAGE_PIN R2 IOSTANDARD LVCMOS33} [get ports {sw_pin[4]}]
set_property -dict {PACKAGE PIN M4 IOSTANDARD LVCMOS33} [get_ports {sw_pin[5]}]
set_property -dict {PACKAGE_PIN N4 IOSTANDARD LVCMOS33} [get ports {sw_pin[6]}]

set_property -dict {PACKAGE PIN R1 IOSTANDARD LVCMOS33} [get ports {sw_pin[7]}]

I AR RS T % sw8~sw 5/ ASE B CAER TRIAR 22 B9 uE/11111111)

set_property -dict {PACKAGE_PIN U3 IOSTANDARD LVCMOS33} [get ports {dip_pin[0]}]
12



set_property -dict {PACKAGE_PIN U2 IOSTANDARD LVCMOS33} [get ports {dip_pin[1]}
set_property -dict {PACKAGE_PIN V2 IOSTANDARD LVCMOS33} [get ports {dip_pin[2]}
set_property -dict {PACKAGE PIN V5 IOSTANDARD LVCMOS33} [get ports {dip_pin[3]}
set_property -dict {PACKAGE_PIN V4 IOSTANDARD LVCMOS33} [get ports {dip_pin[4]}
set_property -dict {PACKAGE_PIN R3 IOSTANDARD LVCMOS33} [get ports {dip_pin[5]}]
set_property -dict {PACKAGE_PIN T3 IOSTANDARD LVCMOS33} [get ports {dip_pin[6]}]
set_property -dict {PACKAGE_PIN T5 IOSTANDARD LVCMOS33} [get ports {dip_pin[7]}]

]
]
]
]

I TLEDO~LED LS /111117111 B CA B RIA 22 B /1110111111111

set_property -dict {PACKAGE _PIN F6 IOSTANDARD LVCMOS33} [get ports {led pin[0]}]
set_property -dict {PACKAGE PIN G4 IOSTANDARD LVCMOS33} [get ports {led pin[1]}]
set_property -dict {PACKAGE_PIN G3 IOSTANDARD LVCMOS33} [get ports {led pin[2]}]
set_property -dict {PACKAGE_PIN J4 IOSTANDARD LVCMOS33} [get ports {led pin[3]}]
set_property -dict {PACKAGE_PIN H4 IOSTANDARD LVCMOS33} [get ports {led pin[4]}]
set_property -dict {PACKAGE_PIN J3 IOSTANDARD LVCMOS33} [get ports {led pin[5]}]
set_property -dict {PACKAGE_PIN J2 IOSTANDARD LVCMOS33} [get ports {led pin[6]}]
set_property -dict {PACKAGE PIN K2 IOSTANDARD LVCMOS33} [get ports {led pin[7]}]

set_property -dict {PACKAGE PIN K1 IOSTANDARD LVCMOS33} [get ports {led pin[8]}]
set_property -dict {PACKAGE_PIN H6 IOSTANDARD LVCMOS33} [get ports {led pin[9]}]
set_property -dict {PACKAGE PIN H5 IOSTANDARD LVCMOS33} [get ports {led pin[10]}]
set_property -dict {PACKAGE_PIN J5 IOSTANDARD LVCMOS33} [get ports {led pin[11]}]
set_property -dict {PACKAGE PIN K6 IOSTANDARD LVCMOS33} [get ports {led pin[12]}]
set_property -dict {PACKAGE_PIN L1 IOSTANDARD LVCMOS33} [get ports {led pin[13]}]
set_property -dict {PACKAGE_PIN M1 IOSTANDARD LVCMOS33} [get ports {led pin[14]}]
set_property -dict {PACKAGE PIN K3 IOSTANDARD LVCMOS33} [get ports {led pin[15]}]

i v S N ki =Ry
set_property -dict {PACKAGE PIN G2 IOSTANDARD LVCMOS33} [get ports {seg_cs_pin[0]}]
set_property -dict {PACKAGE_PIN C2 IOSTANDARD LVCMOS33} [get ports {seg_cs pin[1]}]
set_property -dict {PACKAGE PIN C1 IOSTANDARD LVCMOS33} [get ports {seg_cs pin[2]}]
set_property -dict {PACKAGE_PIN H1 IOSTANDARD LVCMOS33} [get ports {seg cs_pin[3]}]
set_property -dict {PACKAGE PIN G1 IOSTANDARD LVCMOS33} [get ports {seg_cs_pin[4]}]
set_property -dict {PACKAGE_PIN F1 IOSTANDARD LVCMOS33} [get ports {seg_cs pin[5]}]
set_property -dict {PACKAGE PIN E1 IOSTANDARD LVCMOS33} [get ports {seg cs_pin[6]}]
set_property -dict {PACKAGE_PIN G6 IOSTANDARD LVCMOS33} [get ports {seg cs_pin[7]}]

13



T RS 565 O AL A& Ry B 5 -5 /g

set_property -dict {PACKAGE_PIN B4 IOSTANDARD LVCMOS33} [get ports {seg_data 0 pin[0]}]
set_property -dict {PACKAGE_PIN A4 IOSTANDARD LVCMOS33} [get ports {seg _data 0 pin[1]}]
set_property -dict {PACKAGE PIN A3 IOSTANDARD LVCMOS33} [get ports {seg data 0 pin[2]}]
set_property -dict {PACKAGE_PIN B1 IOSTANDARD LVCMOS33} [get ports {seg_data 0 pin[3]}]
set_property -dict {PACKAGE PIN A1 IOSTANDARD LVCMOS33} [get ports {seg data 0 pin[4]}]
set_property -dict {PACKAGE_PIN B3 IOSTANDARD LVCMOS33} [get ports {seg_data 0 pin[5]}]
set_property -dict {PACKAGE_PIN B2 IOSTANDARD LVCMOS33} [get ports {seg data 0 pin[6]}]
set_property -dict {PACKAGE_PIN D5 IOSTANDARD LVCMOS33} [get ports {seg _data 0 pin[7]}]

set_property -dict {PACKAGE_ PIN D4 IOSTANDARD LVCMOS33} [get ports {seg data 1 pin[0]}]
set_property -dict {PACKAGE _PIN E3 IOSTANDARD LVCMOS33} [get ports {seg data 1 pin[1]}]
set_property -dict {PACKAGE_PIN D3 IOSTANDARD LVCMOS33} [get ports {seg _data 1 pin[2]}]
set_property -dict {PACKAGE_PIN F4 IOSTANDARD LVCMOS33} [get ports {seg _data 1 pin[3]}]
set_property -dict {PACKAGE_PIN F3 IOSTANDARD LVCMOS33} [get ports {seg data 1 pin[4]}]
set_property -dict {PACKAGE _PIN E2 IOSTANDARD LVCMOS33} [get ports {seg data 1 pin[5]}]
set_property -dict {PACKAGE_PIN D2 IOSTANDARD LVCMOS33} [get ports {seg data 1 pin[6]}]
set_property -dict {PACKAGE PIN H2 IOSTANDARD LVCMOS33} [get ports {seg data 1 pin[7]}]

TN GA AT [R5 35 RSAE S/

set_property -dict {PACKAGE PIN D7 IOSTANDARD LVCMOS33} [get ports vga_hs_pin]
set_property -dict {PACKAGE_PIN C4 IOSTANDARD LVCMOS33} [get ports vga vs_pin]

i e e 3 X ==y

set_property -dict {PACKAGE_PIN F5 IOSTANDARD LVCMOS33} [get ports {vga data_pin[0]}]

set_property -dict {PACKAGE PIN C6 IOSTANDARD LVCMOS33} [get ports {vga data pin[1]}]

set_property -dict {PACKAGE_PIN C5 IOSTANDARD LVCMOS33} [get ports {vga data pin[2]}]

set_property -dict {PACKAGE PIN B7 IOSTANDARD LVCMOS33} [get ports {vga data pin[3]}]

set_property -dict {PACKAGE_PIN B6 IOSTANDARD LVCMOS33} [get ports {vga data pin[4]}]

set_property -dict {PACKAGE PIN A6 IOSTANDARD LVCMOS33} [get ports {vga data pin[5]}]

set_property -dict {PACKAGE_PIN A5 IOSTANDARD LVCMOS33} [get ports {vga data pin[6]}]

set_property -dict {PACKAGE PIN D8 IOSTANDARD LVCMOS33} [get ports {vga data pin[7]}]

set_property -dict {PACKAGE PIN C7 IOSTANDARD LVCMOS33} [get ports {vga data pin[8]}]

set_property -dict {PACKAGE_PIN E6 IOSTANDARD LVCMOS33} [get ports {vga data pin[9]}]

set_property -dict {PACKAGE PIN E5 IOSTANDARD LVCMOS33} [get ports {vga data pin[10]}]
set_property -dict {PACKAGE_PIN E7 IOSTANDARD LVCMOS33} [get ports {vga data pin[11]}]

I TDAC SO 1T
14



set_property -dict {PACKAGE PIN R5 IOSTANDARD LVCMOS33} [get ports dac_ile]
set_property -dict {PACKAGE PIN N6 IOSTANDARD LVCMOS33} [get ports dac_cs_n]
set_property -dict {PACKAGE PIN V6 IOSTANDARD LVCMOS33} [get ports dac_wrl _n]
set_property -dict {PACKAGE_PIN R6 IOSTANDARD LVCMOS33} [get ports dac wr2 n]
set_property -dict {PACKAGE PIN V7 IOSTANDARD LVCMOS33} [get_ports dac_xfer n]

set_property -dict {PACKAGE PIN T8 IOSTANDARD LVCMOS33} [get ports {dac_data[0]}]
set_property -dict {PACKAGE PIN R8 IOSTANDARD LVCMOS33} [get ports {dac_data[1]}]
set_property -dict {PACKAGE _PIN T6 IOSTANDARD LVCMOS33} [get ports {dac_data[2]}]
set_property -dict {PACKAGE_PIN R7 IOSTANDARD LVCMOS33} [get ports {dac_data[3]}]
set_property -dict {PACKAGE PIN U6 IOSTANDARD LVCMOS33} [get ports {dac_data[4]}]
set_property -dict {PACKAGE_PIN U7 IOSTANDARD LVCMOS33} [get _ports {dac_data[5]}]
set_property -dict {PACKAGE PIN V9 IOSTANDARD LVCMOS33} [get ports {dac_data[6]}]
set_property -dict {PACKAGE_PIN U9 IOSTANDARD LVCMOS33} [get ports {dac_data[7]}]

i S
set_property -dict {PACKAGE PIN K5 IOSTANDARD LVCMOS33} [get ports ps2 clk ]
set_property -dict {PACKAGE_PIN L4 IOSTANDARD LVCMOS33} [get ports ps2 data |

N ) NN

set_property -dict {PACKAGE PIN L15 IOSTANDARD LVCMOS33} [get ports {sram_addr[18]}]
set_property -dict {PACKAGE_PIN L16 IOSTANDARD LVCMOS33} [get ports {sram_addr[17]}]
set_property -dict {PACKAGE PIN L18 IOSTANDARD LVCMOS33} [get ports {sram_addr[16]}]
set_property -dict {PACKAGE_PIN M18 IOSTANDARD LVCMOS33} [get ports {sram_addr[15]}]
set_property -dict {PACKAGE PIN R12 IOSTANDARD LVCMOS33} [get ports {sram_addr[14]}]
set_property -dict {PACKAGE_PIN R13 IOSTANDARD LVCMOS33} [get _ports {sram_addr[13]}]
set_property -dict {PACKAGE PIN M13 IOSTANDARD LVCMOS33} [get ports {sram_addr[12]}]
set_property -dict {PACKAGE_PIN R18 IOSTANDARD LVCMOS33} [get _ports {sram_addr[11]}]
set_property -dict {PACKAGE PIN T18 IOSTANDARD LVCMOS33} [get ports {sram_addr[10]}]
set_property -dict {PACKAGE_PIN N14 IOSTANDARD LVCMOS33} [get ports {sram_addr[9]}]
set_property -dict {PACKAGE PIN P14 IOSTANDARD LVCMOS33} [get ports {sram_addr[8]}]
set_property -dict {PACKAGE_PIN N17 IOSTANDARD LVCMOS33} [get ports {sram_addr[7]}]
set_property -dict {PACKAGE PIN P18 IOSTANDARD LVCMOS33} [get ports {sram_addr[6]}]
set_property -dict {PACKAGE PIN M16 IOSTANDARD LVCMOS33} [get ports {sram_addr[5]}]
set_property -dict {PACKAGE_PIN M17 IOSTANDARD LVCMOS33} [get ports {sram_addr[4]}]
set_property -dict {PACKAGE PIN N15 IOSTANDARD LVCMOS33} [get ports {sram_addr[3]}]
set_property -dict {PACKAGE_PIN N16 IOSTANDARD LVCMOS33} [get ports {sram_addr[2]}]

15



set_property -dict {PACKAGE_PIN T14 IOSTANDARD LVCMOS33} [get _ports {sram_addr[1]}]
set_property -dict {PACKAGE_PIN T15 IOSTANDARD LVCMOS33} [get ports {sram_addr[0]}]

set_property -dict {PACKAGE_PIN V15 IOSTANDARD LVCMOS33} [get ports sram_ce n]
set_property -dict {PACKAGE_PIN R10 IOSTANDARD LVCMOS33} [get_ports sram _1b_n]
set_property -dict {PACKAGE PIN T16 IOSTANDARD LVCMOS33} [get ports sram_oe_n]
set_property -dict {PACKAGE_PIN R16 IOSTANDARD LVCMOS33} [get ports stam_ub_n]
set_property -dict {PACKAGE_PIN V16 IOSTANDARD LVCMOS33} [get ports sram_we n]

set_property -dict {PACKAGE _PIN T10 IOSTANDARD LVCMOS33} [get ports {sram_data[15]}]
set_property -dict {PACKAGE PINT9 IOSTANDARD LVCMOS33} [get ports {sram_data[14]}]
set_property -dict {PACKAGE _PIN U13 IOSTANDARD LVCMOS33} [get ports {sram_data[13]}
set_property -dict {PACKAGE_PIN T13 IOSTANDARD LVCMOS33} [get ports {sram_data[12]}
set_property -dict {PACKAGE_PIN V14 IOSTANDARD LVCMOS33} [get ports {sram_data[11]}
set_property -dict {PACKAGE PIN U14 IOSTANDARD LVCMOS33} [get ports {sram_data[10]}
set_property -dict {PACKAGE_PIN V11 IOSTANDARD LVCMOS33} [get _ports {sram_data[9]}]
set_property -dict {PACKAGE PIN V10 IOSTANDARD LVCMOS33} [get ports {sram_data[8]}]
set_property -dict {PACKAGE_PIN V12 IOSTANDARD LVCMOS33} [get ports {sram_data[7]}]
set_property -dict {PACKAGE PIN U12 IOSTANDARD LVCMOS33} [get ports {sram_data[6]} ]
set_property -dict {PACKAGE_PIN U11 IOSTANDARD LVCMOS33} [get _ports {sram_data[5]}]
set_property -dict {PACKAGE PIN T11 IOSTANDARD LVCMOS33} [get ports {sram_data[4]}]
set_property -dict {PACKAGE PIN V17 IOSTANDARD LVCMOS33} [get ports {sram_data[3]}
set_property -dict {PACKAGE_PIN U16 IOSTANDARD LVCMOS33} [get ports {sram_data[2]}
set_property -dict {PACKAGE PIN U18 IOSTANDARD LVCMOS33} [get ports {sram_data[1]}
set_property -dict {PACKAGE_PIN U17 IOSTANDARD LVCMOS33} [get ports {sram_data[0]}

]
]
]
]

]
]
]
]

e Y Y - M

set_property -dict {PACKAGE_PIN B16 IOSTANDARD LVCMOS33} [get ports {exp_io[0]}
set_property -dict {PACKAGE PIN A15 IOSTANDARD LVCMOS33} [get _ports {exp io[1]}
set_property -dict {PACKAGE _PIN A13 IOSTANDARD LVCMOS33} [get ports {exp_io[2]}
set_property -dict {PACKAGE_ PIN B18 IOSTANDARD LVCMOS33} [get_ports {exp _io[3]}
set_property -dict {PACKAGE_PIN F13 IOSTANDARD LVCMOS33} [get ports {exp_io[4]}
set_property -dict {PACKAGE_ PIN B13 IOSTANDARD LVCMOS33} [get_ports {exp _io[5]}
set_property -dict {PACKAGE_PIN D14 IOSTANDARD LVCMOS33} [get ports {exp io[6]}
set_property -dict {PACKAGE PIN B11 IOSTANDARD LVCMOS33} [get ports {exp io[7]}
set_property -dict {PACKAGE_PIN E15 IOSTANDARD LVCMOS33} [get ports {exp io[8]} ]
set_property -dict {PACKAGE PIN D15 IOSTANDARD LVCMOS33} [get ports {exp_i0[9]} ]
set_property -dict {PACKAGE PIN H16 IOSTANDARD LVCMOS33} [get ports {exp i0[10]}]

]
]
]
]
]
]
]
]

16



set_property -dict {PACKAGE PIN F15 IOSTANDARD LVCMOS33} [get ports {exp io[11]}]
set_property -dict {PACKAGE PIN H14 IOSTANDARD LVCMOS33} [get ports {exp io[12]}]
set_property -dict {PACKAGE_PIN E17 IOSTANDARD LVCMOS33} [get ports {exp io[13]}]
set_property -dict {PACKAGE PIN K13 IOSTANDARD LVCMOS33} [get ports {exp io[14]}]
set_property -dict {PACKAGE _PIN H17 IOSTANDARD LVCMOS33} [get ports {exp io[15]}]

set_property -dict {PACKAGE_PIN B17 IOSTANDARD LVCMOS33} [get ports {exp_i0[16]}]
set_property -dict {PACKAGE_PIN A16 IOSTANDARD LVCMOS33} [get ports {exp i0o[17]}]
set_property -dict {PACKAGE PIN A14 IOSTANDARD LVCMOS33} [get ports {exp i0o[18]}]
set_property -dict {PACKAGE_PIN A18 IOSTANDARD LVCMOS33} [get ports {exp_i0[19]}]
set_property -dict {PACKAGE_PIN F14 IOSTANDARD LVCMOS33} [get ports {exp_i0[20]}]
set_property -dict {PACKAGE_PIN B14 IOSTANDARD LVCMOS33} [get ports {exp_io[21]}]
set_property -dict {PACKAGE PIN C14 IOSTANDARD LVCMOS33} [get _ports {exp i0[22]}]
set_property -dict {PACKAGE_PIN A11 IOSTANDARD LVCMOS33} [get ports {exp_i0[23]}]
set_property -dict {PACKAGE PIN E16 IOSTANDARD LVCMOS33} [get ports {exp i0[24]}]
set_property -dict {PACKAGE_PIN C15 IOSTANDARD LVCMOS33} [get ports {exp_i0[25]}]
set_property -dict {PACKAGE PIN G16 IOSTANDARD LVCMOS33} [get ports {exp i0[26]}]
set_property -dict {PACKAGE_PIN F16 IOSTANDARD LVCMOS33} [get ports {exp i0[27]}]
set_property -dict {PACKAGE PIN G14 IOSTANDARD LVCMOS33} [get ports {exp_i0[28]}]
set_property -dict {PACKAGE_PIN D17 IOSTANDARD LVCMOS33} [get ports {exp_i0[29]}]
set_property -dict {PACKAGE PIN J13 IOSTANDARD LVCMOS33} [get ports {exp i0o[30]}]
set_property -dict {PACKAGE PIN G17 IOSTANDARD LVCMOS33} [get ports {exp_io[31]}]
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