E2BESH
® 200 %58

L/ IR (7N

Electric Power Automation Equipment

Vol.27 No.5
May 2007

3L T DSP.CPLD Al J ML 1Ty o
Bofn ok B0 ki

AR, I @ AT A,

#l, E AR

(TRBIZFKE ©ATRR, TR 400035)

WE., YRR BEREIRPHARERSHEFHEABRTO LW EHER ZHT -
BRERE, ZEEANA2AA/DGAERANAGELE BAENETHRARFES FELE
T Y5 A2 38 4% B4 (CPLD), A1 2 40 RAM #4755 8 45 45 . CPLD = A A/D %K a9 426 0 5
AR 2 4 RAM 8938 B 4= 4 8f 5 JFA5 5 L 2% 7 (DSP) 454 A/D #3k0y R4612 5  JFidd
CPLD #: 5 RAM W 69 RAF 248 RBGAEE 4 E 7 AL UG A A £ 5 ALy USB 4 v R & B AE 2
LPCH, 2T &k DSP @3] FRBEE FARALERAMNERT DSPEAS I FREK Sk, @i

EEMEEER RS E LR PO LA, AW LR

AE T SE L
XKW, #IEKLE, DSP; CPLD; £ 4
FESES. TN911.72 XERARIRES. B

BE & TR A, AT 0 A 3l A s a8 B
2o AR T SR D o NS (= i A S
BRI BT T — R R AR

1 BEERGA N
RGN 1R,

HERES | [me
i A/D

HL i

Tif

cPLp
- g‘ggﬁﬁm
[ram«—T

B | RGME LY
Fig.1 Hardware structure of device

FRYGEHG R AR S A T RS 43 Sl
2 B A/D R IR EUCTR T 2R R A ] gm AR
ZE(CPLD), FE I 2 4 RAM SEIHA7-if R S 8
CPLD 774 A /D & 6B 7 | DL J 2 41 RAM
ML S P HI BT, BTS2 A B R (DSP) 10
#6 A/D iR G555, JfE i CPLD 5 RAM
o SR BE B | ARG AR 26 45 B R HL R R R
HLI) USB #2 1K REEFIRAL 16 45 PC AL, R HLiE
T SE O DSP 5] 3 5 PR AT 55

2 RIIFE R EXGEIE ADC——LTC 2299

LTC 2299 s& Linear Technology 2\ wl #f #E i [
XU B & 3 ADC, H A PER Oy 14 7, B = R A
N 80 MSPS, fit ABLALLHL FEYE N 1V (V) B
2V (Vep), KH 3V TAEHRE  DIFEILH 445 mW , B
I #&5 B #5.2006-07-20; & E H#.2007-02- 10

BRGRESROHBIBEBRERHIESE DM B

XEHS: 1006-6047(2007)05-0110-04

WIE 2k 222 mW, Za EFE 70 MHz B 19 15 W HE
(SNR) N 73 dB, JE 2 A= sh &5l (SFDR) 4 85 dB;
TE =15 140 MHz 1}, SNR #1 SFDR 439l A 72.6 dB
80 dB, LTC 2299 KM 9 mmx9 mm 1 64 5| QFN
ESE

RS A /D FE4000 B B ME R A A B
EEHIEY , LTC 2299 A 2 F iy A =, —Fp 2 &=
FH#EX (multiplexing mode ) , 73 — Fi J2& dF &2 H 85 =0
(separate data bus), K52 AR X 0 5 1 s
WE 2 (a) BroR >R AR AL 2T i 4 i B 5 2 (5]
2(b) IR,

FEBE T R R RS, T4 CPLD 1Y i
H, R E A SR w687 & B CPLD
A

3 EEFAEHA RAM——IS61LV 51216

RS0 RAM K H Integrated Silicon Solution 2\ F)
) IS61LV 51216, B & 512 Kx 16 bit = 5 2 i &
RAM, TEFTRITAY M3 RE RS # IS61LV 51216
3R 2 A A AR L R R R MR S A4 4
R IS61LV 51216 A%, A B AFGE PR BE R 4 Mx 16 bit,

IS61LV 51216 M5 £ il i e an i 3 i | i 45
WU 4 FiR , fEIZCRE RS 1S61LV 51216
(525 2 i B )P B CPLD 774

4 ISPMACHLC4256V

ISPMACHLC 4256 V A 4 FlEF5571.100 TQFP
144 TQFP 176 TQFP 256 fpBGA , MR 4 3 48 i) 5 22 |
X P T 176 TQFP B4 X &4 256 174
e 128 >3l H A& A4 A4 51 d5 i AR5



%54 PR 5 2T DSPCPLD AL AL I 5 200 R S 8 15 o 111)

1 322 MHz, TAEHLIE A 33V, 51216 FEALE 6 kb, IR RAEEE R S A H
TEFT T e R AR R G, Al ISPMACHLC c. AW 4 R RS Y A IS61LV

4256V SR E S I R4 E 51216 $EALEgEgl K op ¥ SRAM A A7t 10 SR AR 5L
a. PN 2 a) R i HI o0 B AL 4EEEA CPLD

TR E A /Dt LTC2299 $ A4 6l ik op | IF4 2% BEA CPLD ™ A9 SR A Bl % DSP HOE | 138 3

FEEHE 2 A CPLD DSP ) HPI M A& 45 5 /B, B Je i R HILAY USB 2

b. P WA 3 Fros B9 S B HEF b 1S61LV F3E1E PC ML, S8 B RAE A7 Lk n et i,

> <l
A A+l A+2 A+3 A+4
B

A
B A J i
‘ Ly Ly,
<>
CLKA=CLKB=MUX
DOA - D13A,0FA A-6 X B-6 X A-5 X B-5 X A-4 X B-4 X A-3 X B-3 ¥ A-2
<1p —= <1l
DOB - D13B,0FB B-6 X A-6 X B-5 A-5 % B-4 X A-4 X B-3 X A-3 XB-2

(a) & Rt A 32 o nsf e

(SR TPN

CLK

tp
DO- D13, 0F )I: N-6 X N-5 X N-4 X N-3 X N-2 XN-1
(b) AR5 FARE = A (3 42 o s

B 2 LTC 2299 Byl E
Fig.2 Control timing of LTC 2299

twe
ADDRESS > i3 A e
OE Lha
OE
CE _row
Law
WTE tl’\“ﬂ]
tsy l€e———>
UB s LB lppw
oS Lz HIGH-Z < lizwe —>b7
DOUT AR SR !

DIN S K

B 3 IS61LV 51216 B B = B 7
Fig.3 Write cycle timing of I1S61LV 51216

tre

st > P

27 Lona
—
OE
Ipox thzok
CE Lizok ‘
Lizce e e
LB,UB
HIGH-7 ' fm i fun
bour = > i BCRR
VDD
Supply <l 50 % Lpp
Current

B 4 1S61LV 51216 K= HI K F
Fig.4 Read cycle timing of IS61LV 51216



12 & D & %

w g % g27%

5 TMS320VC5402 DSP

T & R EE RS SR DSP P A 4%
il A /D 5 3 () B Bk i | I X6 1 0 R AR B R AT T
Qb PR 5 43 Kt 1 T 6 SR AR B 10 A7 6 2 A7 A R 1) 35
Wil HF A /D e i R RO R K R
RFHLE L AN GE W L 2Rk I EE A T TI
8 FHE Y16 bit 22 25 DSP TMS320VC 5402 (LA
A FR C 5402), C 5402 it WAL & A 16 Kx 16 bit &
[T RAM(DARAM) ., DARAM 43 /% 2 1~ 8 K x 16 bit
He 8 1 ASHLES R o a] DX RS BR R AT 2 ki ek
LUEEMI RS, MRRFEEANBET 16 K, 0]

A

KB 23O BT 2 A DARAM, DLREIE
RGBT A 46 5 = T R R et e
BUORERGIE AR T,

C5402 17 4Kx16bit F'P9 ROM(FOOOH-FFFFH) ,
1M} Bootloader 2 /3 5t J& Hrp —&B4 . 7£)3 3 € 5402
i, Bootloader B8 H Bl A7 il 76 AN 4R AR 1) R 7 51
& BB RE T A A 0 AR AT 25 (] 58 9 DARAM,

C5402 51 8 HE HPI 515  H17 EEPROM
1'% 1751 FrESR 5% UART 51% .1/0 51
FAER, SR R R AN A S TR

EZ MR RGP R HPT 51 S8, A
A B F B FR R R BLSE AR,

HPL 5| %

< INT2 b AR > Y—J “ﬂ
N Y

AT 0 RIIR 1k

% H XF N

H17 EEPROM 5] %
INT3 b A B >Y><<Fi %R 47 EEPROM 5159 >

brifeifr 0515

< MeBSPIT> Y e 7 A1 20> Yo B
N N

N vY
e I .
< MBSPOT > S B > 1 i
o N Ny
M 1/0 %) FFFFH 751
i A S
HROF 791 %7 > 10 MK )
N N [N
B 25 18] FFFFH v
155U ; HPIL 31 % (ki)
: ~ Y
: L ONEPEY F s
RO 57 > T 5 U ECEUEY
N

5 C5402 51 & miEE
Fig.5 Flowchart of bootload of C 5402

6 i USB % A5 A HL C8051F 320

USB 2 O AN A8 R AT Bk e 0 B
FCAHE 1 TC3: e LA DL 3, S RE G 3R, = L IE A B
I B 15 4% 5 B0 A% i 3 B DR S AU [R) AP A%
5 HAT,USB 2% 8 A 2 B, — LA MCU
B USB #1, —MEpainy usSB 0, tH T
Cygnal 22 H] 77 MCU B USB 42 H 8 i C8051F 320
(LK F320),

F320 K 32-pin LQFP #%<  32HF 12 Mbit/s #
WAL 1.5 Mbit/s FIIRE AL 3R 14E 8 Aol |
WA 1 KB ) USB SRAM F1 USB U k& #% , N &
16 KB 1 Flash f7fi##% A1 256 B ) RAM ., F320 A
RIS AL HE 25 4~ 1/0 11 SPL UART .SMBus.,

iz RERG T R F320 @M 170 H
56T C 5402 HPI ¥ il . 24 R 8 sh itk
C 5402 B P51 525483 DARAM 7 ; 78 5¢ Wl — R s
KAEJG, H ISPMACHLC 4256V #% I1S61LV 51216
B ECHE 2 A €5402 SRR IE 25 F 320, I )5 AL

H USB 2 PR B s 4% 3% 45 PC L,

USB #53 BFAF 51143 8 A MLAR A R 57 AL
Ak 2 A5, LA HLERAER A Visual C++ 6.0 58
B, T AEALER A A E S USB AMSE AY E 4 (firmware )
PP BT Cygnal 7 @) $2 Bt 19 4 BT & 30 55 4
5 R ST AR B PC ALK& R 19 4 Fl USB IE
K, VATERLE A2 [R50 4t B 1L 4

7 NH

B HT, 208 B O TR LB o S 00 RN gk g
S KPR AT R HOR S I U AR A 45 PC L,

FERLRL R o S AL i A T AR R
X HEL Ty e B AT B R SRS R e UOR AR
PR L L B E R R L R A T SR R AR | SR 3
B 50 MSPS, 1 AR B A 4 Mx 16 bit, K It Bk
RAEFFL AT )2 80 ms, BRUCRAETE MG | 14 B ds
2% 5] PC ML, 2 X Ecd 19 oA, TR R AR AR A
TR i e T R AR s i AR IS



%58

FERHR % HE T DS CPLD I HL I i 4 R 44 i ®

T 4 B 1] A4S, A SRR AR MR AE 5 MSPS LA T H%
FIRAI I 2 0 e

FEARHL AR S5 R F 320 (19 1/0 EIXT R 45
VRS R AR o FEFEAT 4R L6 X gk H 8% AT HRAE
BF, BT IS 24 0 i E] S 2l R R T R R AR | A
FNEE R T, B R B AL 15 45 PC HL, TE
SEG SRR SRAENE R 10 MSPS, 1 T AR EE R
4 Mx 16 bit, KUt , B UK S HFLERT ] /& 400 ms,

S F I 2R AR RE T L AR T SC K A gk
SIS A A R T B R PR v A O SR 4R Rk
WAL D)6 | B B 0 v A&

Sk,

(1] BRoF  BLNI. DSP AR E M LB R E R G I AT R[],
A A ,2006(3):57 - 59.
CHEN Mao,ZHU Gang. Application of DSP technology in
portable data acquisition system development[ ] ].
Manufacturing Technology,2006(3):57 - 59.
(2] SRMSHE, # G4 AT A, — B 3E T DSP Ao i o £ 40 % 4 4k
BIRLG[)]. BHRHL,2006,33(1):16-18.
ZHANG Peng - cheng,CAO Jia - nian,FU Jiang - zhi,et al. High
-speed data - acquisition and process system with DSP []J].
Applied Science and Technology,2006,33(1):16- 18.
HIBRAR RIS AR RO AR R T XL DSP i R R AR 4
BT ], HEPLT R, 2006,32(22):227 - 228,251,
SI Dong - sen,Ll Zeng - zhi,NIU Sheng - fen,et al. High speed
data sample and controller with two DSPs[J]. Computer Engineering,
2006,32(22):227-228,251.
(4] REE EHORTTF S BT TMS320VC5410 $odli R4 R ALY
REPFBT(]]. rhrg RS20 A IR R 2005,24(4) :61-63.
WU Yin - qin, WANG Min,LI Wan - ping,et al. Hardware design
of TMS320VC5410 based data acquisition system[]J]. Journal of
South- Central University for Nationalities:Natural Science Edition,
2005,24(4):61-63.
R BT ERAR ST TMS320VC5410 19 XU 4 15 45 i R
RGBT, NS R0 A ARFRER,2006,37(6) -
672-675.
LIU Yang,TIE Yong,LI Shu - hua. Design of a double - channel
acoustic signal data acquisition system based on TMS320VC5410

Equipment

—
(98]
[

—
W
[

[J]. Acta Scientiarum Naturalium Universitatis Neimongol ,2006,
37(6):672-675.

TR BRI SRR R, ST TMS320LF2407DSP At 7 (197K Hi AL
v BAU R SR GE ()], WOR B, 2005,21(12) :30-32.

=)}
[t}

HE Xiu - ru,CHENG Yuan - chu,GUO Zhi-jun. A high - speed
data collecting system of hydro - electric power unit based on
TMS320LF2407 DSP[]].
(12):30-32.

[7] 5K45, 5k UK. &7 DSP A B R SAL A G R BT[] ].
ML) RS E ,2006,27(1):70 - 73.
ZHANG Ju,ZHANG Shu-e. Design of data acquiring and processing

Microcomputer Application , 2005 , 21

system based on DSP[J]. Telecommunications for Electronic
Power System,2006,27(1):70-73.
AL, A% 2. BT DSP Mok B R AE S AL () ].
[ 41 # F oo &1, 2005 (1) 140 - 43.
TAO Rui,ZHOU Xue-jun,LI Wei. High-accuracy data acquisition
and processing system based on DSP[]J]. International Electronic
Elements,2005(1) :40 - 43.
[9] ARAh BRI, 2T DSP MLl IE m B RERG(T). 5 EHK
AL fF K ,2006(1):104 - 107.
ZHU Wei,CHEN Shu. Multi - channel high - speed data collec -
tion system based on DSP[J]. Information Technology & Infor -
matization, 2006 (1) :104 - 107.
[10] A= B, 2602 JH S 4L, 5. DSP H AR AE i T 5 48 80d R 4
SRR BT[], RHEEHE TR 227 4, 2005,21(4) <21 - 24,
LI Guo - xiang, WU Ping - an,ZHOU Xue - song,et al. Appli -

cation of DSP technology in power system of data acquisition

—
o0
[}

and processing [J]. Journal of Tianjin University of Tech -
nology,2005,21(4):21 - 24.

i AE T, XU RERE. JE T CPLD A9 i 3 8000 R 4 2 40 4% il S B 11y
WAt 5[], MBREM T R4 ,2006,11(3):75-77.

QU Zhen - yu,LIU Sheng - hui. Design principles and reali -

[11

[

zation of high - speed data acquisition system control module
based on CPLD technology [J]. Journal Harbin Univ Sci &
Tech,2006,11(3):75-77.

(EEHRE. B4R

EER .

FER973-), 8, ERA BT AL KE G 334
7 1 69 TAF (E - mail : yzq123@126.com) ;

I B(1966-), 8 , FRA SIHE NFREIET G
oy AR,

BEFAE970-), 5, FRA &l#% L AEE A b
F 7 1 #) 4% (E - mail : ren65551210@126.com ) ;

2 #(1972-), 8, FRA AL AFilAE TAG @
T4k,

FARE(1979-),8 , L AGMA MEHLE NEE )
LA TR R

High frequency signal sampling device based on DSP,CPLD and SCM
YAN Zhi - giang, WANG Yu,REN Kai- chun,LIU Liu, WANG Yong- min
(Chongging Communication Institute,Chongging 400035, China)

Abstract: A signal sampling device is designed to meet the requirements for higher frequency and

resolution. The analog signals of voltage and current are converted into digital signals with two A/D

chips, transferred to CPLD ( Complex Programmable Logic Device ) ,and stored in two RAM chips.
CPLD issues the control timings for A /D chips and RAM chips. DSP(Digital Signal Processor)
outputs the original signals to control A /D conversion,reads and writes the sampled data in RAM
via CPLD,then transfers them to SCM (Single Chip Micyoco),which transfers the sampled data to PC
via USB port. The bootload program of DSP is bootloaded by SCM and the detail is described. Its

applications in experiments of thunder - strike simulation and electric relay show its effectiveness and

reliability.
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