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-— #%% Teat Bench - User Defined Section *+%

th : PROCESS
BEGIN

D_IN <= "0000";: --10
wait for 100 ns;

D_IN <= "0001":; --1
wait for 100 ns;

D_IN <= "Qolo™; -- Z
wait for 100 ns;

D_IN <= "Qoll™; -- 3
wait for 100 ns;

D_IN <= "01007; -- 4
wait for 100 ns;

D_IN <= "0101"; =-- &
wait for 100 ns;

D_IN <= "0110"; -- @A
wait for 100 ns;

D_IN <= "0111"; -- 7
wait for 100 ns;

D_IN <= "lo00"; -- &
wait for 100 ns;

I_IN <= "lo0l"; -- 9
wait for 100 ns;

D_IN <= "l010"; -- 10
wait; -- will wait forewer

END» PROCESS;
-— #%% End Test Eetich - User Defined Section ###
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18.432MHz
CLKDIV

CNT 18432000

-V

port ( CLK  : in std_logic;
RST : in std_logic;
LOAD : in std_logic; --
SEC  : out std_logic );

--v 18432000

iIfCCNT = N - 1) then

CNT <= (others=>"0");

SEC <= "1%;
elsif( LOAD = "1") then --

CNT <= "1000110010011111111111121";
else

CNT <= CNT + "1°%;

SEC <= "0";

library IEEE;

use IEEE.STD_LOGIC_1164.ALL;

use IEEE._STD_LOGIC_ARITH.ALL;
use IEEE.STD_LOGIC_UNSIGNED.ALL;

entity CLKDIV is
--v 1/18432000
-- 25
generic ( WIDTH : integer := 25;
N : integer := 18432000 );

-V
port ( CLK  : in std_logic;
RST : in std_logic;
SEC  : out std_logic );
end CLKDIV;

architecture RTL of CLKDIV is

-V / WIDTH

signal CNT : std_logic_vector( WIDTH - 1 downto
0);

begin
--v CLK RST
process( CLK, RST ) begin
if( RST = "1") then
CNT <= (others=>"0");
SEC <= "0";
--v CLK
elsif( CLK"event and CLK = "1") then
--v 18432000
IFCCNT = N - 1) then
CNT <= (others=>"0%);
SEC <= "1°%;
else
CNT <= CNT + "1°%;
SEC <= "0";
end if;
end if;
end process;
end RTL;
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COMPONENT clkdiv

PORT(  CLK : IN std_logic;
RST : IN std_logic;
LOAD : IN std_logic;
SEC : OUT std_logic );

END COMPONENT;

-V

SIGNAL CLK : std_logic := "0";

SIGNAL RST : std_logic;

SIGNAL LOAD : std_logic;

SIGNAL SEC : std_logic;

BEGIN

uut: clkdiv PORT MAP(
CLK => CLK,
RST => RST,
LOAD => LOAD,
SEC => SEC );

- *** Test Bench - User Defined Section ***
tb : PROCESS
BEGIN
RST <= "1%; LOAD <= "0%;
--v100ns
wait for 100 ns;
RST <= "0";
wait for 500 ns;
LOAD <= "1%;
wait for 100 ns;
LOAD <= "0";
wait; -- will wait forever
END PROCESS;

-V
process begin
--Vv 50ns
wait for 50 ns;
CLK <= not CLK;
end process;
-- *** End Test Bench - User Defined Section ***
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-8 Desien Entry Utilities
: User Gonstraints

Wiew WHDL Ihetantiation
Synthesize FATHET
Implement Design f$.li: =)
Generate Programming File S )
FoMT L

B Process Wien I
6. 12 & EMIEIREDER

Schematic top_sch
I |

Tl LB
fean
TaLaeg

e —

F o9 rh HOlA)

TR wbn | A%
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-I:‘:'::-.u F_l-’-".- W ARMNeY E=cam= :.-
DR LT W O& A s = ,,—*““‘-'.-_\ ' Clk(
__'_'_: r: SCLK \.‘: CLE
e i N 22 T al RET
-.. - }\ 5 5 )i . B
LOAD
C:/myHDL/COUNT %3:&3iR 1
) GNDT
.'.-.‘-I d | | i
[Categories] SEQ dEC __#E-;'-l\_
c:/myHDL/COUNT [Symbols] clkdiv - = : T =
seg dec D_INGE0) D_0UTiE:o) I}
i-uizmianu /07— — CREAD B
W e =) - 5 10
D FmiE SRRWT RE
10 [CB4RE]
[AND2] [Symbols] ® |
(il
CEQ p—s
abit ) i) CBARE e
o e - ;. [rm—
HRELS - =
chdfvy L
. . iLd
- i MDZ 4 7 SAO0 SAO0
Low
[ ]
[ ] ESC [ no errors detected ]
I/0 CLK = =
60 W eaxxnE | [Sd-sam
SG(6:0)  [output] NOA 3 1 i-/: | Select Branche: >
CB4RE _ ~ seg_dec
. arm —— D_INC3:00 D_OUTE:00 ——
01. Qm)
02' Q)
- clkdiv 03 €0 -
ELK cLK . -SEC BE . CEO S %’L 2o S - :
ReT c e 3‘
R
= I L/ A =
L
_T_ GND-
" | Gno
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6. 13 UCF 271 JILDER

FPGA UCF
top_sch  [Edit Implementation Constraints File]

Fodzoboy-2 |
B Gount
E| EE xc2s100-5tql44-5T \.-‘HDL
@ top_sch (top_sch.sch]
@[ chdiv GLKDIV vhd)
- [ sez_dec (SEG_DEGwhd)

N B Wdocule Wigw l I8 Shapshat iew ‘ |E Library Wiew I

L3
k.

D

ERLEV-ADF0EA
EIW Design Entry Utilities
E| ----- W |Jzer Constraints

G Edlt Implementatlon Oonstramts Conztra
Create Schematic Symbol
[ b BlnAalT i S labo

NET “CLK” LOC = "P88”;
NET “SG<0>” LOC = "P44”;
NET “SG<1>” LOC = "P43”;
NET “SG<2>” LOC = "P42”;
NET “SG<3>” LOC = "P41”;
NET “SG<4>” LOC = "P40”;
NET “SG<5>” LOC = "P31”;
NET “SG<6>” LOC = "P30";
#VvSG<T>

#NET “SG<7>” LOC = "P29”;
#tv

NET “SA0” LOC = “P46”;
#NET “SA1” LOC = "P47";
#NET “SA2” LOC = "P48”;
#NET “SA3” LOC = "P49”;

6. 14 MEBEROEST

top_sch
[Synthesize]

IEIRLEY 2070
D33|gn Entry Utilities

Implement Dezign
Gererate Programming File

RTL HDL

6. 15 EERKEDET

[Implemant Design]
B LEV-ADTOEA

Deszien Entry Utilities

FPGA
clkdiv  seg dec
/
6. 16 FOJSIVTI7MILDER
EDX-001 FPGA( XC2S100 )

[Generate Programming File]

ERLEY A0 OEA
Degzign Entry Utilities

Done: completed successfully.

c:¥myHDL¥count top_sch . bit
)
[Generate Programming File] [Start-UP
Clock] [Jtag Clock]
CCLK
TN =
Ty Uypinorm | Comdigpamton nprors. 31ohg optoes | Raaiack nptona |
jarros I [ ] ]
B b P | =
Doy Krtpmt Hoandsd
il Bt s e B 1
Erm s e B e b Tlatgm® fan il
Fonuse e fn Syt Dovsin]
e
[ ] v | st |
6. 17 EDX-001 ~D&HrO—K
EDX-001 FPGA
COM PC
( )
DONE-LED
7 LED O 9
FPGA INIT
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7 FAFIVIRM

7 LED 1
LED

seg decoder

seg_decade

R
seq_decoder

w5 ISR ELY4S

TR T4

. SB cht 3
l twaﬁaﬂww

SAO0 SA3 1 0 (Low)
SA 0 (Low)
SA
SG ( )
kHz
SG
STO SA1 SA2 SA3 \8
jome] i{ome] Mowe) I [ome
AL || =] [
7.1 G AbTa—4
VHDL

7.2 vLYZRAAIAE

HUMANDATA

SEL <= CNT;

process( CLK, RST ) begin
ifl RST ='1) then
CNT <= "00";
elsif( CLK' event and CLK ='1") then
—— V¥ 2.25kHz
if( CE ='1’) then
ifl CNT = MAX_SEG - 1) then
CNT <= "00";
else
CNT <= CNT + 1}
end if;
end if;
end if;
end process;

-V
process( CLK, RST ) begin
ifl RST ='1") then
DIVCNT <= (others=>'0");
elsif( CLK'event and CLK ='1") then
if( DIVCNT = MAX_DIVCNT ) then
DIVCNT <= (others=>'0");
CE <="1}
else
DIVCNT <= DIVCNT + '1’;
CE <=0
end if;
end if;
end process;

end RTL;
generic ( MAX_SEG : integer == 4 ),
wpr g g SEL
“00-01-10-11-00" g

SEL *00-01-10-00"

7.3 ®TAVMELYS
00011011

Vv SEG_CNT
library IEEE; SEL () [SA0 3 ( ) |sGo 6 ( )
use IEEE.STD_LOGIC_1164.ALL; 00 0777 DATA A
use [EEE.STD_LOGIC_ARITH.ALL; —
use I[EEE.STD_LOGIC_UNSIGNED.ALL; o1 2022 DATAB
10 77207 DATAC
entity SEG CNT is 11 2220 DATAD
-V 0 4
generic ( MAX_SEG : integer := 4 ); v SEG_MUX
port ( CLK :in std_logic; __
RST :in std logic; entity SEG_MUX is
SEL : out std_logic_vector( 1 downto 0) );
end SEG_CNT; port( DATA A,
DATA B,
architecture RTL of SEG_CNT is DATA C,
“TVCOLK  18432MHz  CE 225kHz DATA D : in std_logic_vector( 6 downto 0 );
constant MAX_DIVCNT : integer := 4095; SEL :in std_logic_vector( 1 downto 0 );
DATA_OUT : out std_logic_vector( 6 downto 0 );
signal CNT  : std_logic_vector( 1 downto 0 ); SA : out std_logic_vector( 3 downto 0 ) );

signal DIVCNT : std_logic_vector(11 downto 0 );
signal CE : std_logic;

end SEG_MUX;
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architecture RTL of SEG_MUX is v
begin
-VSG Address Contents
DATA_OUT <= DATA_A when SEL = "00" else A2 A1l A0
DATA_B when SEL = "01" else 0 ¥ X Control Word
DATA C when SEL = "10" else DATA D; — .
_VSA 1 0 Digit O {rightmost)
SA <= "0ZZZ" when SEL = "00" else 1 0 1 Digit 1
"Z0ZZ" when SEL = "01" else | | 0 Digit 2
"ZZ0Z'" when SEL = "10" else — -
"7770" when SEL = 11" else "Z7zZ"; ' ! ! Digit 3 (leftmast)
end RTL;
A2 H
Al A0 L
LED
D-FF v
D7 (D6 |Ds |Da |D3 |D2 |D1 |DO |Operation
8 P‘yI~7I~U‘y727_'°4Zjl/40))f—i'JiT 0 0 X X X |X |0 0 Elank
0 0 X XX X | 25% brightness
(PD4435) @ 0 0 X X X X 1 0 50% brightness
) 0 ] X X X X 1 1 Full brightness
A Ox41 DISP.DO 7 ¥=don't care
DISP.A2,1,0 0 X X DISP.D7 0
CPLD ; ‘ FPGA
%] —_
= teda 8.1 ®=FIR
o0 & 2R g
aaa o Oa'a'n
Qe A noa
-1~ A== w
A VHDL
B VVY ¥ A
o -4 —- |= o NN
38 [e g
X
o S
CEO
Fyb2hUYIRT4RT LA GND
1 2 3 4
DISP_.A DISP_WR CPLD A A A A
1(High) | | l i
= [}
DISP.RST IERE | : | |
FPGA DISP_A DISP_WR DISP_A 2---0— oXX X 111 X 110 X 101 X 100 »—
DISP_RST
CPLD — 57 Y —
DISPD 70— g7 X_ 1" X "2 X 3 X ‘4 »—
DISP_WR
[ N O O
x /
DISPA20 —<_ >
© ( Full
O —R%a" A £ 0x61
DISP D 7---0 _&ﬂ X brightness ) DISP_A2---0
- "0XX” DISP_D7---0  “00XXXX11”
DISP_WR —lj
USB USB_DAT
DISP.A0 Al USB_RE
DISP_A2
DISP_WR 25 70ns Low DISP7WR Low 70ns
18.432MHz 1 54ns
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8.2 {/EREYa—IL

library IEEE;

use IEEE.STD_LOGIC_1164.ALL;

use IEEE.STD_LOGIC_ARITH.ALL;
use IEEE_STD_LOGIC_UNSIGNED.ALL;

entity PD_LED is
Port ( CLK : in std_logic;
RST : in std_logic;

USB_RE : in std_logic;
DISP_WR_N : out std_logic;
DISP_ADR
DISP_DAT

end PD_LED;

architecture RTL of PD_LED is

--VFull brightness
DISP_DAT <= "QOXXXX
DISP_ADR <= "OXX";
DISP_WR N <= "17;
STATE <= S1;
else
STATE <= S0;
end if;
when S1 =>
DISP_WR_N <= "0%;
STATE <= S2;
when S2 =>
DISP_WR N <= "1%;
STATE <= S3;

USB_DAT : in std_logic_vector( 7 downto 0 );

: out std_logic_vector( 2 downto 0 );
: out std_logic_vector( 7 downto 0 ));

signal STATE : std_logic_vector( 3 downto 0 );
-V
constant SO : std_logic_vector := "0000";
constant S1 : std_logic_vector := "0001";
constant S2 : std_logic_vector := "0010";
constant S3 : std_logic_vector := "0011";
constant S4 : std_logic_vector := "0100";
constant S5 : std_logic_vector := "0101";
constant S6 : std_logic_vector := "0110";
constant S7 : std_logic_vector := "0111";
constant S8 : std_logic_vector := "1000";
constant S9 : std_logic_vector := "1001";
constant S10: std_logic_vector := "1010";
constant S11: std_logic_vector := "1011";
constant S12: std_logic_vector := "1100";
constant S13: std_logic_vector := "1101";
constant S14: std_logic_vector := "1110";
constant S15: std_logic_vector := "1111";
—V 7* o Ox2A
constant AST: std_logic_vector := "00101010";
begin
process( CLK, RST ) begin
if ( RST ="1") then

DISP_DAT <= "00000000";

DISP_ADR <= "000";

DISP WR N <= "1";

STATE <= S0;

elsif( CLK"event and CLK="1") then
case STATE is
when SO =>
--vUSB ==

if( USB_RE="1" and USB_DAT=AST ) then

11"

when S3 =>
if( USB_RE="1") then
--vUSB
DISP_DAT <= USB DAT; -
DISP_ADR <= "111";
DISP_WR N <= "17;
STATE <= S4;
else
STATE <= S3;
end if;
when S4 =>
DISP_WR_N <= "0%;
STATE <= S5;
when S5 =>
DISP_WR N <= "1%;
STATE <= S6;
when S6 =>
if( USB_RE="1") then
DISP_DAT <= USB_DAT; --
DISP_ADR <= "110";
DISP_WR N <= "1%;
STATE <= S7;
else
STATE <= S6;
end if;
when S7 =>
DISP_WR_N <= "0";
STATE <= S8;
when S8 =>
DISP_WR N <= "1%;
STATE <= S9;
when S9 =>
if( USB_RE="1") then
DISP_DAT <= USB DAT; --
DISP_ADR <= "101";
DISP_WR N <= "17;
STATE <= S10;
else
STATE <= S9;
end if;
when S10 =>
DISP_WR_N <= "0%;
STATE <= S11;
when S11 =>
DISP_WR N <= "1%;
STATE <= S12;
when S12 =>
if( USB_RE="1") then
DISP_DAT <= USB_DAT; --
DISP_ADR <= "100";
DISP_WR N <= "1%;
STATE <= S13;
else
STATE <= S12;
end if;
when S13 =>
DISP_WR_N <= "0";
STATE <= S14;
when S14 =>
DISP_ WR N <= "1%;
STATE <= S15;
when others => STATE <= S0;
end case;
end if;
end process;
end RTL;




9 USBE{ERER

EDX-001 USB
v
FPGA 558
RxFa —
FT245BM Al LT
1 E 1 \GE WF
LS FIFG - ﬁmu‘?ﬁ? AR a=tuk
LISR DUl Tl I.'l: LSR DATANLT)
9.1 Y—FHAIILDEAZIVT Fr—b
PC USB-001
FIFO(FT245BM) RXF# Low
RD# FIFO
FIFO
RXF# HIGH
D0..D7 RD# T3(30ns)
RD# T4(10ns)
‘ T6 |
—> 54—
RXF# /—//—\;

RD# y \
—> T34 — T4 e
D0..D7
< valid data >
Time | Description Min Ma
X
T1 RD Active Pulse Width 50
T2 RD to RD Pre-Change Time 50+T6
T3 RD Active to Valid Data 30
T4 Valid Data Hold Time from RD inactive 10
T5 RD inactive to RXF# 5 25
T6 RXF inactive after RD cycle 80

( ins)
9.2 SAMIAINDRAIVT Fr—b

TXE# Low
FIFO(FT245BM)
TXE# T12(80ns) High
FIFO FIFO
TXE# High
WR T9(20ns)
T10(10ns) T12
“«——»
—»T11lq—
TXE# /—\;
< L >< T8 .
WR
T10
— 19 <« -
D0.D7

< valid data >

HUMANDATA

Time | Description Min Max
T7 WR Active Pulse Width 50
T8 WR to WR Pre—-Change Time 50
T9 Data Setup Time before WR inactive 20
T10 Data Hold Time from WR inactive 10
T WR inactive to TXE# 5 25
T12 TXE inactive after RD cycle 80
( ‘ns)
FTDI
9. 3 FEEREOKEEBE
FPGA
USB
usB
USB FIFO
Busy
v
FxF# =1
HFIFO HhZE

=3
RD# <=1

A=k ADU—F(EE

52
RO# <=0
USB a7 —3 M AR

SO RXF#=1 PC
USB FIFO
RXF#=0 USB FIFO
S1 RD#<=0
uUSB
T3(30ns)
S2 S2 RD#
uUSB
S3 RD#<=1
usB
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v
5ﬂu=hmwv
L1
,ilf?Pim\}_
N RE S A LRSS B
_—.'-’. o .--} T
. © F-sELrRMCEn
(e o
g N —— ETFO AT
e EE T, g THEEED
{rranm )
\ipm=1 Y/
Cu
SO (TGWR=1)
S1 S1
TXE#=1 FIFO USB FIFO
TXE#=0
S2 FPGA
S3 WR=0
S1 WR
USB FIFO

9. 4 USB @f£[EE& VHDL EVa—IL

constant S3 : std_logic_vector := "11";

library IEEE;

use IEEE.STD_LOGIC_1164.ALL;

use IEEE.STD_LOGIC_ARITH.ALL;
use IEEE_STD_LOGIC_UNSIGNED.ALL;

entity USB_ARBITER is
Port (CLK : in std_logic;
RST : in std_logic;
RXF_N : in std_logic;
TXE_N : in std_logic;
RD_N : out std_logic;
WR : out std_logic;
BUS_BUSY : out std_logic;
TG_READY : in std_logic;
USB_DATA : inout std_logic_vector( 7 downto

0);
TG_DO : out std_logic_vector( 7 downto 0 );
TG_DI : in std_logic_vector( 7 downto 0 );
TG_RD : out std_logic;
TG_WR :in std_logic );

end USB_ARBITER;
architecture RTL of USB_ARBITER is

signal RXF_REG : std_logic;

signal TXE_REG : std_logic;

signal USB_DATA REG : std_logic_vector( 7 downto
0);

signal DIR : std_logic;

signal RD_STATE : std_logic_vector( 1 downto 0 );
signal WR_STATE : std_logic_vector( 1 downto 0 );

constant SO : std_logic_vector := "00";
constant S1 : std_logic_vector "01";
constant S2 : std_logic_vector := "10";

begin

v USB

USB_DATA <= USB_DATA REG when( DIR = "1%) else

“Z27777777",
v BUSY

BUSY Low
BUS_BUSY <= "0" when( WR_STATE="00" and
RD_STATE="00" ) else "17;

v D-FF
TXE# D-FF

process( CLK, RST ) begin
if ( RST ="1") then
RXF_REG <= "0";
TXE_REG <= "0";
elsif( CLK"event and CLK="1") then
RXF_REG <= not RXF_N;
TXE_REG <= not TXE_N;
else
NULL;
end if;
end process;

v
process( CLK, RST ) begin
v

if ( RST ="1") then
TG_DO <= "XXXXXXXX"';
TG_RD <= "0%;
RD_N <= "1%;
RD_STATE <= S0;

elsif( CLK"event and CLK="1") then
case RD_STATE is

when SO =>
v TG_READY

WR_STATE="00"
if( RXF_REG="1" and
TG_READY="1" and
WR_STATE="00") then

v s1  RDN

RD_N <= "0";
RD_STATE <= S1;
else
RD_STATE <= S0;
end if;
when S1 =>
TG_DO <= USB_DATA;
RD_STATE <= S2;
when S2 =>
RD N <= "1%;
TG_RD <= "1";
RD_STATE <= S3;
when S3 =>
TG_RD <= "0°;
RD_STATE <= S0;
when others => RD_STATE <= SO0;

High
IDLE

RXF#
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\

end case;
end if;
end process;

v
process( CLK, RST ) begin
if( RST ="1") then
WR <= "1%;
WR_STATE <= SO;
DIR <= "0";
elsif( CLK"event and CLK="1") then
case WR_STATE is
when SO =>
v
if( TG_WR="1") then
USB_DATA REG <= TG DI;
WR_STATE <= S1;
else
WR_STATE <= S0;
end if;

VFIFO

if( TXE_REG="1" and RD_STATE="00") then
WR <= "1°%;
DIR <="1%;
WR_STATE <= S2;
else
WR_STATE <= S1;
end if;
when S2 =>
WR <= "0";
DIR <= "1";
WR_STATE <= S3;
when S3 =>
WR <= "17;
DIR <= "0";
WR_STATE <= SO;
when others => WR_STATE <= SO;
end case;
end if;
end process;
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10 EDX-001 4> 7 /LE STATE_MACHINE.vhd ( )
/
cD
/l STOP.SW =1
10. 1 Yo7 I)LEE J
7 LED
«go”  “5gn
_— - - || e -
o0 0| 0 000 STOP.SW =0 ~_ <" STOP.SW=0
e ==
EDXSPL1_TOP
CLK60 10 1 \\
CLKDIV
SEG.CTL STOP.SW = 1
SEG_CNT
SEG DECODER

SRR o N
s s

CLKDIV.vhd ( )

/18432000 STATE_OUT
SEC CLK60 -
| |
I |
entity CLKDIV is — BEHR —p
v 18432000
generic ( WIDTH : integer := 25; 10. 3 ¥ FILEES
N - integer := 18432000 );

usSB 9
port ( CLK : in std_logic;
RST : in std_logic; PC
SEC : out std_logic );

end CLKDIV;

Windows
usB
10. 2 Yo7 IILERE2
0 v
100Hz il b g ———
[ — e, e Ll ] BUDY f—
" o — — ol L]
o——Utvhk |-::-:.|-: ;:3 P
Wrc/o—xh‘yj’ | RE— —iem
o |30 DATA
- - - (| e L
¢ 9|0 O ¢ e o - o]
I]I:II:'| > -
VHDL
EDXSPL2_TOP
CLK60 10 !
v
library IEEE;
CLKDIV 1Hz 100Hz use IEEE.STD_LOGIC_1164.ALL;
CHATTERING use IEEE.STD_LOGIC_ARITH.ALL;
use IEEE.STD_LOGIC_UNSIGNED.ALL;
STATE_MACHINE
SEG_CTL
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v

entity EDXSPL3_TOP is
Port(CLK : in std_logic; -- SYSTEM CLOCK

PSW3 : in std_logic; -- SYSTEM RESET

RXF_N : in std_logic;

TXE_N : in std_logic;

RD_N : out std logic;

WR : out std_logic;

USB_DATA : inout std_logic_vector(7 downto 0));
end EDXSPL3_TOP;

architecture RTL of EDXSPL3_TOP is

component USB_ARBITER is
Port(CLK : in std_logic;
RST : in std _logic;
RXF_N : in std_logic;
TXE_N : in std_logic;
RD_N : out std_logic;
WR : out std_logic;
BUS_BUSY : out std_logic;
TG_READY : in std_logic;
USB_DATA : inout std_logic_vector(7 downto 0);
TG_DO : out std_logic_vector( 7 downto 0 );
TG_DI : in std_logic_vector( 7 downto 0 );
TG_RD : out std_logic;
TG_WR : in std_logic );
end component;

signal RST  : std_logic;
signal DATA : std_logic_vector( 7 downto 0 );
signal ENB  : std_logic;
signal READY : std_logic;
signal BUSY : std_logic;

begin

v L
RST <= not PSW3;
READY <= not BUSY;

U0 : USB_ARBITER port map
( CLK => CLK,
RST => RST,
RXF_N => RXF_N,
TXE_N => TXE_N,
RD_N => RDN,
WR => WR,
BUS_BUSY => BUSY,
TG_READY => READY,
USB_DATA => USB_DATA,
TG_DO => DATA, -- USB
TG_DI => DATA, --

TG_RD => ENB, -- ENB
TG_WR => ENB ); -- ENB
end RTL;

10. 4 Yo 7))L EK4
UsSB

(pd_led.vhd )

DISP_RST

pd_led

Ul : PD_LED port map
( CLK => CLK,
RST => RST,
USB_DAT => DATA, --USB
USB_RE => ENB, --
v
DISP_WR_N => DISP_WR_N,
DISP_ADR => DISP_ADR,
DISP_DAT => DISP_DAT );
v

DISP_RST <= not PSW3;

ENB
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