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Tarjeta Nexys2 - Conexion USB

Control(10:0) =— See schematic
FIFO DATA(7:0) s== See schematic

CYPRESS TMS Spartan 3E
68013A TCK FPGA

TDO
TD| =
USB-ON

USBcable [PWP ~ Main input
voltage ~ power bus

Que puedo hacer a través de la conexion USB ?
Como transfiero los datos a la FPGA ?

Que logica debo implementar ?
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Tarjeta Nexys2 - Conexion USB

Control(10:0) =— See schematic
FIFO DATA(7:0) s== See schematic

CYPRESS TMS Spartan 3E
68013A TCK FPGA

TDO
TD| =
USB-ON

USBcable [PWP ~ Main input
voltage ~ power bus

» Alimentar la tarjeta desde la PC (300 mA ).
* Programar la FPGA desde el puerto USB.
 Transferir datosa una velocidad maxima de 38 MB/sec.
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% Digilent Adept

NEXYS E B Conneck: IOnI:u:aru:I USE

Product:  MexysZ - SO0

Config |Memory | Test | Register If0 | File 10 | 1/0 Ex | Settings |

I j BrDWSE...I Prograr |
I j BrDWSE...I Pragrann |

Initialize Chain

Board information loaded.

Found device ID: dS046093

Found device ID: 41c22093

Initialization Camplete.
Dewvice 1: XC”35500E
Device 2 XCFO45
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A\ Digilent Adept

NEXYS E B Connedt: IOnl:lDarn:I =B

Product;  Mexwsz - 500

‘Config | Memory | Test  Register /O | File 170 | 1/0 Ex | Settings |

Address Data Read Crata Wr'rite

| oo <= »> _ Read Al

== Write Al |

P

| 000 <

| 000 <<

| cz =3

< e

Display Format

Lt 2

8 Binary
= ™ Diecimal
i* Hex

L

i

Board information loaded,

Found device ID: 5046093

Found device I0: 41c22093

Initialization Caomplete.
Device 1: xC35500E
Device & xCF045
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DEPP: Digilent Asynchronous Parallel
Interface

* La interfaz DEPP consiste en un bus de dato bidireccional de 8-bits y
cuatro senales de control.

* La transferencia de datos es asincroénica y se realiza a través de siclos
de buses.

DSTM : Digilent Synchronous Parallel Interface

* La interfaz DSTM consiste en un bus de dato bidireccional de 8-bits y
nueve sefiales de control.

* La transferencia de datos es sincrdénica y opera basado en un reloj
generado por el microcontrolador USB.
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DEPP: Digilent Asynchronous Parallel
Interface

Nombre Descripcién

DBO — DB? Bus de datos Bidireccional. El host es la
fuente durante los ciclos de escritura y
el periférico es la fuente durante los
ciclos de lectura.

Controla la direccién de la
transferencia.
‘1’ = Lectura, el host lee del periférico.
‘O’ = Escritura, el host escribe en el
ASTB host RE8HeECSrobe. Escribir en el registro de
direcciones.
DSTB host Data strobe. Escribir o Leer el registro
de Datos.
WAIT peripheral Sefial de Handshake usada para indicar
cuando el periférico esta listo para
aceptar datos o tiene datos disponibles.
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Timing Diagrams

Parameter

Description

Time

WAIT low to ASTB or DSTB active

40ns min

ASTB or DSTB active

80ns min

ASTB or DSTB active to WAIT high

Ons to 10ms

ASTB or DSTB inactive to WAIT low

Ons to 10ms

DSTB low to DB valid

20ns max

DSTB high to DB invalid

20ns min

Address Write

DB
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Timing Diagrams

Parameter

Description

Time

WAIT low to ASTB or DSTB active

40ns min

ASTB or DSTB active

80ns min

ASTB or DSTB active to WAIT high

Ons to 10ms

ASTB or DSTB inactive to WAIT low

Ons to 10ms

DSTB low to DB valid

20ns max

DSTB high to DB invalid

20ns min

Data Read

DB

_/




DEPP: Digilent Asynchronous Parallel Interface

FD(7:0) =% EppDB(7:0) CLK_|
FLAGA > EppAS[b RST_'
FLAGB » EppDstb ADR_O(7:0)
FLAGC » EppWir DAT_I(7:0)

DAT_O(7:0)

St WE_O

Epp to Bus

CYPRESS Spartan 3E
68013A FPGA
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Address Write

DB

If (Astb = <0”)

If (Astb =0’
and
Write = ‘0°)
Addr <=DB;

Wait <='1";




Data Write Data Read

|f (Astb i ‘1, and DStb S ‘1’) |f (Astb bbbt 409 Or DStb oo 407)

Wait <= °0';

If (Astb =0’
and
Write = ‘0°)
Addr <=DB;

Wait <='1;

I (Astb = <0°)

Wait <='l";

|f (Write = “0)
Data O <=DB;

else

DB <= Data I;




entity EppToBus is

port (
CLK I SirE Scl S Moy
FD(7:0) =% EppDB(7:0) CLK_I RST I :in  std_logic;
FLAGA » EppAstb RST_|

EppDstb Aggfcigg; EppDB :inout std_logic_vector(7 downto 0);

DAT_O(7:0) EppWr s std foaic
WE_O EppAstb :in std_logic;

EppWr
EppWWait

Epp to Bus EppDstb :in std_logic;
EppWait :out std logic;
CYPRESS Spartan 3E

68013A FPGA :out std_logic_vector(7 downto 0);

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

If (Astb = <1’ and Dstb = “1°) If(Astb =0’ or Dstb = 0”) e :out std_logic
);
end EppToBus

Wait <=<0";

If ( Astb =0’
and
Write = “0°)
Addr <=DB;

Wait <='1";

If (Astb = <0”)

Wait <="1"

If (Dstb = “0”)
If (Write = °0°)
Data O <=DB;
else
DB <=Data I;

type STATE TYPEis (EPP_IDLE, EPP_ STROBE, EPP_DONE, EPP_DAT CYC);

signal EPP_STATE : STATE_TYPE,;




EppDB <= sEppOut when EppWr ='l' else (others => 'Z');
If (Astb= 1’ and Dstb = “1") If(Astb=“0" or Dstb=0")

DAT_O <= sEppln;

ADR O <= sEppAddr;

Wait <=<0';

If ( Astb =0’
G
process(CLK_LRST I) Cl Adi <=DB;
begin Wait <='1";
if (RST_I ='1") then I Ostb =)

EPP_STATE <= EPP IDLE; s
EppWait <='0 S
sEppOut <= (others =>'0");
WE O <=0 when EPP_DAT CYC =>
0 EPP_STATE <= EPP_DONE;
elsif rising_edge(CLK_I) then if (EppWr ='0') then
case EPP_STATE is sEppIn <= EppDB;
when EPP_IDLE => WE O <='1}
if (EppDstb ='0") or (EppAstb ='0") then else
EPP STATE <= EPP STROBE; sEppOut <=DAT _I;
else end if;

EPP_STATE <= EPP_IDLE;
end if; EppWait <='l}

If (Astb = <0°)

EppWait <=0} when EPP_DONE =>
if (EppDstb ='1") and (EppAstb ="'l") then
when EPP_STROBE => EPP_STATE <= EPP_IDLE;
if (EppAstb ='0") then WE_O =
if (EppWr ='0") then else
EPP STATE <= EPP DONE; EPP_STATE <= EPP_DONE;
sEppAddr <= EppDB; end if;
EppWait <='1" when others =>
end if; EPP STATE <= EPP_IDLE;

elsif (EppDstb = '0') then end case;
EPP_STATE <= EPP_DAT CYC; end if;

end if; end process;




Como compruebo que mi codigo VHDL funciona?
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procedure EppWriteAddress(

Address:in std_logic_vector(7 downto 0);
oo S signal EppWait :in  std_logic;
- signal EppDB :out std_logic_vector(Z downto

Address Write

WHRITE

! : signal EppAstb : out std_logic;
A3 ’ — signal EppWr :out std_logic) is

constant Tl : Time := 41 ns;

-- WAIT low to ASTB or DSTB active min time
constant T2 : Time := 81 ns;

Data Write -- ASTB or DSTB active min time

WaAIT

EppDB <= Address;
EppWr <='0";

wait for 36 ns;

EppAstb <='0"

report "Waiting for rising edge of EppWait in
EppWriteAddrees Procedure";
wait until EppWait ='1";

wait for T2;

EppAstb s=uk
EppWr <='l%

wait for T'1;
-- WAIT low to ASTB or DSTB active 40ns mini

end EppWriteAddress;




Address Write procedure EppWriteData(
Data :in std_logic_vector(7 downto 0);
oB ; —— signal EppWait:in std_logic;
' signal EppDB :out std_logic_vector(7 downto
WRITE

! : signal EppDstb : out std_logic;
A3 ’ — signal EppWr :out std_logic) is

WAT ' oo —i constant Tl : Time := 41 ns;
' -- WAIT low to ASTB or DSTB active min time
constant T2 : Time := 81 ns;

Data Write -- ASTB or DSTB active min time

EppDB <= Data;
EppWr <='0";
wait for 36 ns;
EppDstb <='0"

report "Waiting for rising edge of EppWait in
EppWriteData Procedure";
wait until EppWait ='1";

wait for T2;

EppDstb s=k
EppWr <='l%

wait for T'1;
-- WAIT low to ASTB or DSTB active 40ns mini

end EppWriteData;




Address Write procedure EppReadData(
signal EppWait:in  std_logic;
e

signal EppDstb : out std_logic;
WRITE . signal EppWr :out std_logic) is

A3TB ) constant Tl : Time := 41 ns;
i" ?| | -- WAIT low to ASTB or DSTB active min time
war ' ! [ constant T2 : Time := 81 ns;
' -- ASTB or DSTB active min time

Data Write
EppDstb <='0"
report "Waiting for rising edge of EppWait in
EppReadData Procedure";
wait until EppWait ='1";

wait for T2;

EppDstb <='l%
EppWr <='l}

wait for T'1;
-- WAIT low to ASTB or DSTB active 40ns mini

end EppReadData;




Veamos que tal se ve el disefio en el ISE
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Address Write

Q @1

MPETER S1GHALS

Qzeegsﬁg

:

XX

TRG TYPES: MASTER S1C0HALS

Sy

SINGLE WRITE cvcle. SINGLE READ cycle.
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Address Write

VALID

&

S

<
b

>

SINGLE WRITE cycle. SINGLE READ cycle.
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Data Write Data Read

If (Astb 55 ‘1, and DStb T ‘1,) H: (Astb e 407 or DStb S coa)

|f (Astb =0’
and
Write = ‘0’)
Addr <=DB;

War =

I-I: (Astb e cla) If (Dstb = ‘O,)

|f (Write = ‘17)
Data O <=DB;
Wait <='1';

|f (Write = “0°)
T (Dstb=0") Data O <=DB;




DEPP a WB Master Interfaz

FD(7:0) =

FLAGA
FLAGB
FLAGC

SLRD =

CYPRESS

68013A

Raul Arteche Diaz

p EppDB(7:0) CLIK_|
» EppAstb RS_T__|
EEEE;“ DAT_O(7:0)
WE_O

STB_O

ACK_|
Eppto WBC (cvc o

Jeerty

Spartan 3E
FPGA
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DEPP a WB Slave Interfaz

FD(7:0) 4= EpPDB(:0)  CLK| +  EN-» REG_O(T0) s> CAT.OF:0
FLAGA » EppAstb RST_| <« REG_I(7:0) .
FLAGB » EppDsto ADR_O(7:0) — | a0
FLAGC » EppWr DAT_|(7:0) ¢———————DAT_O(7.0) T

3 I ] ﬁ 1 i
SLRD EppWait DAT_O(7:0) DAT_I{(7:0) WE |

FEE————— |
WE_O WE Gl |« RS

DAT_I(7:0)

8-BIT
D-TYPE
Epp to Bus Register

68013A FPGA
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