32 10 Vol. 32 No. 10
2014 10 Water Resources and Power Oct. 2014
: 1000-7709(2014)10-0166-03
1 2 2
’ ’
(1. s 4300745 2. s 430074)
P AFENTRBENZHE ZBF AR X TAFPGA ARFZCHEFTRE., FAERGFERATE
WHRAKBHMAZFTHEELBE ADISS M H R AR BT ARMFERIT TN £ L5 A KA L AR
Kb FTRHAREEL R KETESTOEY, 2MNX. ZALATRIGLEZALZ TN E GMPEFHMR. LR
B R AR AR R AR E T R R RIS A,
: 155 FPGA# F A4k =R %S
: TM93 : B
FPGAFF AR
1 AN
AD
o @%M@ﬁe
— Rk B RAE
£—5 S
’ Gl =il
’ R =
RIEE
Kz (= [ =
N N MR bt
g JOS Ban
, 1
Fig.1 Constitution diagram of system
o s FPGA 0.1.10 pF
[1] R H
: 8 Hz~ 8 L
MHz, 10 mVpp~10 Vpp, ’ AD
N N ’ H 1 MHz ’
o 5 AD(CAD9288)
2 RAM ;
RAM RAM
FPGA , , RAM
LCD . LCD R
. 1, 3
SN AD .FPGA
.LCD R 3.1
BUF634 A ’
10 MQ., 8 MHz, °
: 2013-12-09, : 2014-03-12

(1967-),

’ ’ )

\EDA , E-mail ; wujx@ hust. edu. cn




32 10 :FPGA o 167 -
D) D) . SO .
H , RAM,
o b Sl b b
RAM 512
, o . S2 , 1 024
LCD SO s
, 256, 1 024
’ ’ 4 b b
AD [6] .
o , 4
1 ,
At , s 4.3 (480 X272)
s 4.3
2, (RGB) 8 , 24
1) 8 MHZO
""""" A o |
| ! .LCD .
At 2At 4 . X
Y, X 8 (D7~
2 Do), Y , X
Fig.2 Schematic diagram of equivalent time sampling s X 479 s
: Y 1. 24 RGB :
N=T/At (D °
sN ;T o 1) (8 MHZ)
| X=0 | X=1 ! ! X=479 |
’ ° ID7 D6 D35 D4 D3D2DI [)0'[)7 D6 D35 D4D3D2 DI D()I :D7 D6D3 D4 D3D2DI l)U|
, 100 Msa/s . &+
Xilinx IPcore DCM 100 MHz | :
|
, 10 ns R | :
|
. 10 ns : !
|
o | :
. | |
| I
R Y=269| L.
o e — — —
3.2 Y=271
4 LCD
RAM o
Fig. 4 Schematic diagram of LCD screen scans
RAM s RAM
’ ’ , LCD12864
, RAM 3
S ’ ’ :
A = ) A, : LCD12864
s 12 M B S
1 024 JUB Lot
i hec s/ R/W ,
RIS 024 T HIE E
YREFEE ’
3 RAM , CLK 2 MHz,
[8]

Fig. 3 Diagram of RAM memory state machine

o



+ 168 - 2014

RS D (7 < 5
e Las oL
R/W - .
RETR a. FPGA
E )
e TN , ,
D S N—
T. o
b.
5 LCD12864
Fig.5 Sequence diagram of LCD12864 parallel timing ’
; RAM,
) . O. 3 S
b b o
. ASCII ,
C. ’
ASCII ; ,
8 : o, ’ ’
g§ 5 8
“ ”»
1 s s y . ( )
GB-2312 B2AS, (1]
(M. : ,2008.
DDS ,
(2] . .
[M]. : ,2007.
° [3] . . . FPGA  VGA
’ ’ [Jl. ,2012, 35
S (10):30-35,49.
vl 1, 1 , [4] ,
s 8 MHz, 8 Hz, L1l ,2008,26(4):181-183.
10 Vpp, 10 mVpp, (5] ’ ’ : FPGA
1% 39 (1l ,2012,29(4) ;329
! 330,333.
Tab.1 Comparative of systems measure index 6] ’ ’ ATPG
Jl ,2008,27(11) :17-19,84.
DDS
L7] . . PP-
f/Hz V/mV  f/Hz V/mV  f/Hz V/mV GA AR »2009(3) :68-71.
3 50 8 50 9 52 [8] . [7l.
200 80 200 80 201 83 .2009.28(5) :5-7.
20X10° 120 20X10° 120  20X10° 121 (9]
100X10° 500  100X10° 500  101X10° 501 . ’
500X10° 800  500X10° 800  501X10% 802 (GB2012-80) [S .
1X105  1X10°  1X10°  1X10% 1X106 1X10° »1981.
5X105  5X10%  5X105  5X10°  5X105 5,01X10° [10] , .
8§X105 10X10° 8X10% 10X10° 8X10% 9.90X10° [Jj ,2009,27(3):138-142.

Design of Sample Storage and Display Oscilloscope Based on FPGA
WU Jianxin' ,ZHANG Hongguang” ,CHEN Xu®
(1. Department of Electronics and Information Engineering, Huazhong University of Science and Technology,
Wuhan 430074, China; 2. School of Optical and Electronic Information, Huazhong
University of Science and Technology, Wuhan 430074, China )

Abstract: To achieve a high-speed, economical portable oscilloscope, this paper designs a digital oscilloscope based
FPGA control core. System uses hardware of variable gain amplifier for signal conditioning circuits, AD9288 for high-
speed digit-analog converter and LLCD screen for display of the waveform. In the software design, soft trigger, adjustable
trigger level and interpolation algorithms are adopted to improve the signal waveform. Test results show that the system
can achieve better signal measurement. storage and display functions as well low cost, small size and broad range of appli-
cation, which has a strong spread value.
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