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; ; FIFO FIFO LPM_FIFO
,lSJ RTL 6 :clock: ;data: ;rdreq: ; WITEQ: ; Empty:
; full: S ; usedw:
scfifo:scfifo_component
clock [ >————— |c10ck empty 1 Sempty
rdreq [ >————— ldreq full | |——————{ full
wrreq | > wrreq q[5..0] p———i >q(5..0]
data[5..0_>———————— {ata[5..0] usedw[11..0] | p==——————"Susedw[11..0]
6 FIFO RTL

FIFO
LIBRARY iece;
USE ieee. std_logic_1164. all;
LIBRARY altera_mf;

VHDL

USE altera_mf. altera_mf_components. all;

ENTITY my_fifo IS
PORT(clock: IN ST D_LOGIC;

data:IN STD_LOGIC_VECTOR (15 DOWNTO 0);

rdreq: IN STD_LOGIC;
wrreq: IN STD_LOGIC;
empty: OUT ST D_LOGIC;
ful:OUT STD_LOGIC;

q OUT STD_LOGIC_VECTOR (15 DOWNTO 0);
usedw: OUT STD_LOGIC_VECTOR (11 DOWNTO 0));
END my_fifo;

ARCHITECTU RE SYN OF my_fifo IS

SIGNAL sub_wire0: STD_LOGIC_VECT OR ( 11
DOWNTO 0);

SIGNAL sub_wirel: STD_LOGIC;

SIGNAL sub_wire2: STD_LOGIC_VECT OR (15
DOWNTO 0);

SIGNAL sub_wire3: STD_LOGIC;

COMPONENT scfifo
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Abstract: T he design and realization of a higlrspeed data acquisition system based on FPGA and DSP is
introduced in the paper. The FPGA is EPIK50TC144_3 which belongs to ACEX 1K serial and produced

GENERIC (

intended_device_family: STRING;

lpm_numwords: NATURAL;

Ipm_showahead: STRING;

Ipm_type: STRING;

lpm_width: NATU RAL;

Ipm_widthu: NATURAL;

overflow _checking: STRING;

underflow _checking: STRING;

use_eab: STRING

)

PORT (

usedw: OUT STD_LOGIC_VECTOR (11 DOWNTO 0);
rdreq: IN STD_LOGIC;

empty: OUT ST D_LOGIC;

clock: IN STD_LOGIC;

q: OUT STD_LOGIC_VECTOR (15 DOWNTO 0);
wrreq: IN STD_LOGIC;

data: IN STD_LOGIC_VECTOR (15 DOWNT O 0);
ful: OUT STD_LOGIC

)

END COMPONENT;

BEGIN

usedw < = sub_wireD(11 DOWNT O 0) ;

empty < = sub_wirel;

1 FPGA  DSP

q< = sub_wire2( 15 DOWNTO 0);
full < = sub_wire3;
scfifo_component: scfifo
GENERIC MAP (
intended_device_family = > "ACEX1K",
lpm_numwords = > 4096,
Ipm_show ahead = > "OFF",
lpm_type = > "scfifo",
Ipm_width = > 16,
Ipm_widthu= > 12,
overflow_checking = > "ON",
underflow_checking = > "ON",
use_eab = > "ON"

)

PORT M AP (

rdreq = > rdreq,

clock = > clock,

wrreq = > wrreq,

data = > data,

usedw = > sub_wire0,

empty = > sub_wirel,

q=> sub_wire2,

full = > sub_wire3

):

END SYN;
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Design of High Speed Data Acquisition System Based on FPGA and DSP

YANG Yong-dong, ZENG Qing li
( College of Physics Science and Information Engineering, Jishou University, Jishou 416000, H unan China)

by Altera; while the DSP processor is TM S320C6713 which belongs to TM S320 serial produced by TI.

T he data acquired by ADC is transferred to FPGA, then transferred to DSP after being pre processed by

FPGA and finally to console via the interface of USB. The system’ s realtime data acquisition rate is up

to 100MBYTE/S, so it is applicable to most of the highrspeed data acquisition occasions.
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