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Using GPDP on BSP-15 DSP to achieve VGA/XGA analog signal capture
Key word: BSP-15 DSP GPDP iMMediaTools YUV RGB
By the Video conference application to be spread, the H.239 standard be passed by 1TU, on July 2003. Based on this
technology, the Two-Media-Stream functions become necessary. It always use the VGA or other High-Definition signal
as input. Now in the video encode device, such as BSP-15 card, does not support the VGA as input signal directly,
but we can achieve it by the GPDP, a general purpose data input/output port.
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VHDL GPDP_transfer.vhd
--Copy Right (C) 2005-2008 Firstlink LTD.
--Files name: GPDP_transfer.vhd
--Version: V1.0
--Project: VGA
--Writer: fengcr
--Creat: 2005-02-01
--Function: VGA FPGA-XC3S1500-456 GPDP
- 1. BSP-15 GPDP VGA
- 2. , 32bit FIFO DDRAM VGA
--updata: 2005-03-08
- <<VGA FPGA doc>>

library IEEE;
use IEEE.STD_LOGIC_1164.ALL;
use IEEE.STD_LOGIC_ARITH.ALL;
use IEEE.STD_LOGIC_UNSIGNED.ALL;
Library spartan3;
use spartan3.components.all;
-- pragma translate_off
library UNISIM;
use UNISIM.VComponents.all;
-- pragma translate_on
entity gpdp_transfer is

Port (
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__/* */
RESET_IN :

__/* */
GPDP_CLK_IN :
FIFO_CLK_IN :

—-/*DCM
VGA_DCM_LOCKED:

in std_logic;

in std_logic; --54MHz

in std_logic; --13.5Mhz

*/
in std_logic;

--/* FIFO */
DIN : in std_logic_vector(31 downto 0);
WR_EN : in std_logic;
WR_CLK : in std_logic;
FULL : out std_logic;
AINIT : in std_logic;
DATA_COUNT_WR: out STD_LOGIC_VECTOR(4 downto 0);
--/*C15 GPDP */
GPDP_RCV_CLK : out std_logic;
GPDP_RCV_REQ : out std_logic;
GPDP_RCV_ACK : in std_logic;
GPDP_IN_DATA : out std_logic_vector(7 downto 0);
GPDP_XMT_CLK : out std_logic;
GPDP_XMT_REQ : in std_logic;
GPDP_XMT_ACK : out std_logic;
GPDP_OUT_DATA : in std_logic_vector(7 downto 0);
-- /*FIFO */
FIFO_DATA_VALID: in STD_LOGIC;
--/*VGA */
VGA_INPUT_FLAG: in std_logic;
--/*C15 */
SYS_CONTROL_INTERFACE : out std_logic_vector(15 downto 0);
--/*GPDP */
TEST_GPDP : out std_logic_vector(7 downto 0) );

end gpdp_transfer;

architecture Behavioral of gpdp_transfer is

--CoreGen FIFO32BIT
component fifo32bit

port (

din: IN std_logic_VECTOR(31 downto 0);
wr_en: IN std_logic;

wr_clk: IN std_logic;

rd_en: IN std_logic;

rd_clk: IN std_logic;

ainit: IN std_logic;

dout: OUT std_logic_VECTOR(31 downto 0);
full: OUT std_logic;

empty: OUT std_logic;

wr_count: OUT std_logic_VECTOR(4 downto 0));

end component;

--Gloabl clock buf with Enable port
attribute syn_black_box : boolean;

attribute syn_black_box of fifo32bit : component is true;

component BUFG
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port (
1 : in std_logic;
0: out std_logic
);

end component;
component BUFGCE

port (
1 : in std_logic;
CE : in std_logic;
0: out std_logic
);

end component;

--GPDP Read command State machine define

type gpdp_wr_state is (wr_stO,wr_stl,wr_st2,wr_st3,wr_st4,wr_st5);
signal wr_current_state : gpdp_wr_state;

--Gpdp command Reg

signal cmd_01: std_logic_VECTOR(7 downto 0);
signal cmd_02: std_logic_VECTOR(7 downto 0);
signal cmd_03: std_logic_VECTOR(7 downto 0);
signal cmd_04: std_logic_VECTOR(7 downto 0);
signal cmd_05: std_logic_VECTOR(15 downto 0);
signal cmd_06: std_logic_VECTOR(7 downto 0);

--VGA data recieve Disable signal
signal rcv_dis: std_logic;
signal rcv_dis_reg: std_logic_VECTOR(7 downto 0);

--FIFO32BIT read signal(rd_en,rd_clk,dout,rd_count,empty,fifo_full)

signal rd_clk: std_logic;
signal rd_count: std_logic_VECTOR(4 downto 0);
signal rd_en: std_logic;
signal fifo_full: std_logic;
signal dout: std_logic_VECTOR(31 downto 0);
signal empty: std_logic;

signal dout_reg : std_logic_VECTOR(31 downto 0);
signal send_count : std_logic_VECTOR(2 downto 0);

signal rd_en_reg : std_logic;
signal xmt_start: std_logic;
signal read_reg_start: std_logic;
signal read_data_start: std_logic;
signal WR_CLK_BUF: std_logic;
signal send_start: std_logic;
signal send_start_reg: std_logic;
signal send_start_regl: std_logic;

signal GPDP_RCV_REQ_regl : std_logic;
signal GPDP_RCV_REQ_reg2 : std_logic;
signal GPDP_RCV_REQ_reg3 : std_logic;
signal GPDP_RCV_REQ_reg4 : std_logic;
signal GPDP_RCV_REQ_reg5 : std_logic;
signal GPDP_RCV_CLK_reg : std_logic;
signal GPDP_RCV_REQ_reg : std_logic;
signal GPDP_XMT_CLK_reg : std_logic;

signal SYS_CONTROL_REG_reg : std_logic_vector(15 downto 0);
begin
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GPDP_RCV_CLK <= (not GPDP_RCV_CLK_reg) and GPDP_RCV_REQ_ reg and send_start;
GPDP_RCV_REQ <= GPDP_RCV_REQ_reg;

GPDP_XMT_CLK <= GPDP_XMT_CLK_reg;
SYS_CONTROL_INTERFACE <= SYS_CONTROL_REG_reg;

bufgl: BUFG port map(l => GPDP_CLK_IN, O => GPDP_XMT_CLK_reg);

--ask RCV_ACK signal to BSP-15
GPDP_XMT_ACK <= GPDP_XMT_REQ;

--Gpdp write to FPGA state machine
process(RESET_IN,GPDP_XMT_CLK_reg,GPDP_XMT_REQ)
begin
if(RESET_IN = "1%) then
wr_current_state <= wr_st0;
elsif rising_edge(GPDP_XMT_CLK_reg) then
case wr_current_state is
when wr_st0 =>
if(GPDP_XMT_REQ ="1" ) then
wr_current_state <= wr_stl;
else
wr_current_state <= wr_st0;
end if;
when wr_stl =>
if(GPDP_XMT_REQ ="1" ) then
wr_current_state <= wr_st2;
else
wr_current_state <= wr_st0;
end if;
when wr_st2 =>
if(GPDP_XMT_REQ ="1" ) then
wr_current_state <= wr_st3;
else
wr_current_state <= wr_st0;
end if;
when wr_st3 =>
if(GPDP_XMT_REQ ="1" ) then
wr_current_state <= wr_st4;
else
wr_current_state <= wr_st0;
end if;

when

when

when

wr_st4 =>
wr_current_state <= wr_st5;
wr_st5 =>
wr_current_state <= wr_st0;
others =>

wr_current_state <= wr_st0;
end case;
end if;
end process;

process(GPDP_XMT_CLK_reg)
begin
if rising_edge(GPDP_XMT_CLK_reg) then
--rcv disable untill get rcv command
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if(rcv_dis_reg /= "00000001") then

rcv_dis <= "1"; --disable vga send
else
rcv_dis <= "0"; --require start vga send
end if;
end if;

end process;

--FULL is cleared only when fifo not full and asked to send VGA data
FULL <= rcv_dis or fifo_full ;
--generate GPDP read clock
bufg3: BUFG port map(l => GPDP_CLK_IN, 0 => GPDP_RCV_CLK_reg);
--generate GPDP send data req signal
GPDP_RCV_REQ_regl <= (not rcv_dis) and (not empty);
process(rd_clk)
begin
if rising_edge(rd_clk) then
if RESET_IN = "1" then
GPDP_RCV_REQ_reg2 <= "0";
else
GPDP_RCV_REQ_reg2 <= GPDP_RCV_REQ_regl;
GPDP_RCV_REQ_reg3 <= GPDP_RCV_REQ_reg2;
GPDP_RCV_REQ_reg4 <= GPDP_RCV_REQ_reg3;
GPDP_RCV_REQ_reg5 <= GPDP_RCV_REQ_reg4;
end if;
end if;
end process;
GPDP_RCV_REQ_reg <= GPDP_RCV_REQ_regl or GPDP_RCV_REQ_reg5;
--generate FIFO read clock
rd_clk <= GPDP_RCV_CLK_reg;

process(rd_clk)
begin
if rising_edge(rd_clk) then
if RESET_IN = "1" then
send_count <= "000";
elsif GPDP_RCV_ACK = "1" and GPDP_RCV_REQ_reg = "1° then
if send_count = "100" then
send_count <= "001";
else
send_count <= send_count + "001";
end if;
end if;
end if;
end process;
rd_en_reg <= "1" when send_count = "001" else "0°;
send_start_reg <= "0" when send_count = "000" else "17;

process(rd_clk)
begin
if falling_edge(rd_clk) then
if RESET_IN = "1" then
rd_en <= "0";
send_start <= "0";
else
rd_en <= rd_en_reg;
send_start_regl <= send_start_reg;
send_start <= send_start_regl;
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end if;
end if;
end process;
process(send_count)
begin
case send_count is

when 010" => GPDP_IN_DATA <= dout(7 downto 0);
when 011" => GPDP_IN_DATA <= dout(15 downto 8);
when "'100" => GPDP_IN_DATA <= dout(23 downto 16);
when 001" => GPDP_IN_DATA <= dout(31 downto 24);
when others => GPDP_IN_DATA <= *00000000";
end case;

end process;

--core fifo32bit
u_fifo32bit : fifo32bit
port map (
din => DIN,
wr_en => WR_EN,
wr_clk => WR_CLK,
rd_en => rd_en,
rd_clk => rd_clk,
ainit => AINIT,
dout => dout,
full = fifo_full,
empty => empty,
wr_count => DATA_COUNT_WR
)

end Behavioral;

--FIFO dout reg 0--7 bit
--FIFO dout reg 8--15 bit
--FIFO dout reg 8--15 bit
--FIFO dout reg 8--15 bit

FPGA BSP-15
GPDP VHDL
BSP-15 GPDP EQUATOR iMMediaTools
EQUATOR  GPDP
iMMediaTools
GPDP
iMMediaTools $ETI-TOOLS-INSTALL-DRIVER\eti_tools\src\mediadrv
libmediadrv.a GPDP
Makefile MAKE GPDP
GPDP
1 GPI0
2 GPI0
3 Makefile
4 Build libmediadrv.a
iMediaiools 5.5
1 1 ..\eti_tools\src\mediadrv\gpio\drvgpio.c
2 .. \eti_tools\src\mediadrv\gpio\drvgpio.h
2 GPI0
A .- \ETI_TOOLS\src\mediadrv\utiI\drv.h(30)

#include <eti/drvgpio.-h>//include gpio header.Add by fengcr
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.- \ETI_TOOLS\src\mediadrv\init\ drvinit.c
1):SCODE EtiDriverInit() : //add Gpioinit.
SCODE EtiDriverlnit()

{
SCODE err = ETIDRV_OK;

DrvHandle BoardHandle = NULL;

/* add for Initial Driver again after Encrypt. 2004-09-15*/
s_bInitialized = FALSE;
if (s_blnitialized) {
return err;

}
s_blnitialized = TRUE;

err = EtiGpiolnit(); //add by fengcr 2004-08-27
it (CHECK_RC && ETIDRV_CHECK_ERROR(err)) {
ETIDRV_ERROR_MSG(("EtiGpiolnit failed\n™));
return err;

}

2):SCODE EtiDriverUninit() : /Zadd Gpioinit.

err = EtiGpioUninit() ;/*add by fengcr for stop GP10 2004-09-15*/
if (CHECK_RC && ETIDRV_CHECK_ERROR(err)) {
ETIDRV_ERROR_MSG(("EtiGpioUninit failed\n™));
return err;

(1) ..\eti_tools\src\mediadrv\stream\drvstream.h
typedef enum {

ETI1_STREAM_VIN, //1I< Video capture stream type.

ETI_STREAM_TCI, //1I< TCI stream type.

ETI_STREAM_VCXO, //1< VCXO stream type.

ETI_STREAM_IIS, /1< 11S stream type.

ETI_STREAM_IEC958, /1< IEC958 stream type.
ETI1_STREAM_GPI0, //1< GPDP stream type. Add by fengcr
//ET1_DRV_STREAM_DES, //I< DES stream type.

ET1_STREAM_SIZEOF /1< Total number of stream types.

} ETI_STREAM_ENUM;

//1 Structure used for passing settings to the Setup function.
typedef struct _STREAM_SETTINGS {
int iVersion; //I< Driver version expected by app.
UINT16 uiAccessMode; /1< Specifies whether to use the data cache or not
when
//I<  transferring data. Default value is DS DESC DATA ACCESS NC.
/1< Use the DS DESC DATA ACCESS * macros to set a different value.

int iBufSize; //1I< Size of buffers in bytes.
BUF_SETTINGS BufSettings; //I< Buffer management settings.
union {
VIN_SETTINGS Vin; //I< Video capture settings.
TCI_SETTINGS Tci; //I< TCI settings.
VCXO_SETTINGS Vcxo; /1< VCXO settings.
11S_SETTINGS lis; /1< 11S settings.
IEC958_SETTINGS  l1ec958; /1< [EC958 settings.
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GPI10_SETTINGS Gpio; //1I< GPIO settings. Add by fengcr
} Media; //I< Union of settings for the media type.
BOOL bAutoMute; /1< Automatically mute the output,

//when no buffers are available.
}STREAM_SETTINGS;

(2) ..\eti_tools\src\mediadrv\stream\drvstream.c

1 EtiStreamOpen EtiGpioOpen

2 EtiStreamDefault EtiGpioDefault
3 EtiStreamSetup EtiGpioSetup

4 EtiStreamKick EtiGpioKick

5 EtiStreamHalt EtiGpioHalt

6 EtiStreamClose EtiGpioClose

7 EtiStreamCheCkFifos

1): GPIO_STATUS GpioStatus;
2): EtiGpioCheCkFifos

3) --\eti_tools\src\mediadrv\stream\drvstream.c
it ((MediaType == ETI_STREAM_IIS || ETI_STREAM_GPIO || // Add by fengcr
MediaType == ETI_STREAM_IEC958) &&
iPort == STREAM_OUTPUT_PORT) {

pContext->bOut = TRUE;
}

3 Build libmediadrv.a Makefile

1 .-\eti_tools\src\mediadrv Makefile
## Object files that compose the target(s)
OBJS :=

board/drvboard
board/drvdolphin
board/drvshark
board/drvstingray
buf/drvbuf
buf/drvbufdsd
chip/drvchip
drc/drvdrc
drc/drvdrcdl
iec958/drviec958
iic/drviic
iis/drviis
gpio/drvgpio \ Add by fengcr
encrypt/drvencrypt \ Add by fengcr
init/drvinit \
rcon/drvrcon
stream/drvstream
tci/drvtci
util/drvutil
vcap/drvvcap
vcxo/drvvexo
vdis/drvvdis
vf/drwf

AP AP AP R WP AP A P

PP A

1
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vin/drvwvin
vout/drvvout
basicvideo/drvbasicvideo
## Names of headers to install
INSTALL_INC :=
board/drvboard.h
buf/drvbuf.h
chip/drvchip.h
drc/drvdrc.h
iec958/drviec958.h
iic/drviic.h
iis/drviis.h

\
\

A A

\

gpio/drvgpio.h \ Add by fengcr
encrypt/drvencrypt_.h \ Add by fengcr

init/drvinit.h
rcon/drvrcon.h
stream/drvstream.h
tci/drvtci.h
util/drv.h
util/drvcommon.h
util/drvutil.h
vcap/drvvcap.h
vexo/drvvexo.h
vdis/drvvdis.h
vf/drvf.h
vin/drvvin.h
vout/drvvout.h

basicvideo/drvbasicvideo.h

PPV AP P A P A

2 ..\eti_tools\src\mediadrv

ETI_TOOLKIT_INSTALL

ETI_TOOLKIT_LOCAL

Build

d:\equator\eti_tools
d:\equator\eti_tools

DISK :\..\eti_tools\src\mediadrv\make

libmediadrv.a

4 ..\eti_tools\src\mediadrv
Equator BSP15
1 VHDL
2 BSP-15 1/0 Interfaces (BSP15Vol4RevB)
3 Xiliinx
4 1SE6.1.0.3

Email fengcr@firstlink.com.cn fengchunri@163.com
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