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Abstract: In order to realize the rapid signals processing and control of the peripheral sensor devices of different unmanned under-
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water vehicle (UUV) detection systems, a universal processing system for the UUV target detection based on high-speed digital sig-
nal processor (DSP) is designed by using the high-speed data processing ability of DSP and the high-speed interface data interaction a-
bility of FPGA. The system adopts the hardware architecture design of XC7Z045T chip to expand TMS320C6678 chip. and carries out
the programming design by configuring the SPI bus to produce the clock distribution design schemes of 250 MHz, 156.25 MHz,
100 MHz and 50 MHz. which supports 2-channel 100 M Ethernet interface communication and 16-channel RS232 serial port data
transmission and reception, and can expand the CAN communication and RS485 communication according to the actual needs. The ex-
perimental test shows that the system design scheme can complete the data transmission from 100 M Ethernet to the target detection
sensor equipment, which realizes the address definition, reading and writing, and data communication operations for different RS232 sensor e-

quipment. The results show that the system design scheme achieves the purpose of rapid processing and control of Ethernet sensor devices and

different RS232 peripheral sensors, and realizes the design of a universal system for the UUV target detection based on DSP.
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4.1 MOREGNK

A JTAG ¥ i g # . n 48 3 FPGA ., FHHH
SDK B im0 i g7 R 5o 38 2 IR e 0 08I0 &5 SR 4 &
11 fliR.

————— TwiP TCP echo server ------

TCP packets sent to port 6001 will be echoed back
auto-negotiated 1ink speed: 100

Ethernet Link down

DHCP Timeout

configuring default IP of 192.168.1.10

Board IP: 192.168.1.10

Netmask : 255.255.255.0

GatewaK : 192.168.1.1

TCP echo s

erver started @ port 7

B11 BFINEUE . &80 pu g

PLEgESR, BRaJkm PHY HERTIE® . MR Server
W& IEH, HARSEHL IP. 192.168.1.10, #11. 7; Pl

) Ping 4. I 3190 265 38 £ 77 D 0, L a4 2R 1]
12 PR .
=

icrosoft Windows (23 10.0. 10586
{c) 2015 Microsoft Corporation. REFERF.

‘\¥indows\system32>ping 192.168.1.10

IE#E Ping 192.168.1.10 BF 32 FArAI4E:
8 192.168.1.10 FIEE: FH=32 fF@<los TIL=253
.168.1.10 REIS: 2W=22 Bf(R<1lms TIL=253
92,168, 1. 10 BY[EIM: FH=32 B [@)<lms TIL=253
2.168.1. 10 )@ X : FH=32 Bf(8<1lms TIL=255

192. 168. 1. 10 B9 Ping SEit1E 8

HI|E: CREZE -4, Bl =4 EX =0 (8 EX),
R ITFEAY i T (8) (LIRS L) -

=¥E = Ons, ¥ = Oms, FH3 = Ons

C:\¥indows\system32>
B 12 438 1 il 45

HIIEL 12 BT, E R R Gl AR I, R, AR
B AT B R LU SRR
4.2 RG5EEVEEZENK

% EAALEAFE E TCP/IP Pl 5 T L4758, I
REHLVE % s, REBLAE D AR 55 3 . T SLALAG TP A 11
APAE B ALHLAT AT B X L H SRR B BE B R . S
BT HLEPE S 3l ik 3 3 3% 5 R AL A SR dn] RAAE B
FEHLERAE G 35 18 3% T AL LR Moy . =3l AR A2 BL TP AN

v AT, FohiEg. mE INKERE] > [FMW
BLY, FEHH B R R A AR 0 TP Mg O 5. SRS
B, TRAG S LALALAE B, AR B A g
g 13 frs .,

-
ReEn

all: TP=192 168 1 60, WO
TRAME T eDelrolTastTarthisWebogitert bt ;:;
Qexlod " . - |
I '
emerio) ° % apLn
L
awexlod M e F 1 =
RHnS .
Bmen o) 2 E 2N
|
ekl 2 - . . em
N
Smerin] © 3 T ) iR
2nHs

B3 by TR LA R 0 1 A T R G 2R

4.3 RS2321EEHETHREMIK

AT B, T LA B A i Y A 4 s SO e g
DL sk O ) RS232 B 4%, a2 % A [ ik 00 47 33
G bR, SCHIN R [A] RS232 % 5 13 5 44

D BEAENK: €/ 1398 “R&SUiN” X
A R 0x11 B A TR EE 5. 50 R R R T
BT, R EURTIER R, L R 14 MR .

2) EERAEMG. fER 13 thiy ARV DIEEX
W, IR A M EE 0x12 AR R, 5 M & os BE T &R
ys B e 4660, MRS S ANE] 14 A5 MR .

t2ddbhrE Debug Info LR X E R X R T
FrameHead = 0x5a5a5aba

trex=xi+ Debug Info *t*rttes
uFrameHead = Ox5aSabada

uCmd = O0x1

uAddressOpt = Ox11
uLengthOpt = 0x4

uPackageNum = 0x0Q
uLengthData = Ox4

PackageNum = Ox0
LengthData = 0Ox4

0x5
uFrameTail = Oxa5aSaSas

gana# cmd: data write ##### FrameTail = OxaSaS5a5as

Pl 14 R R A 0 A

5 SHXRiE

AP RS EL T 5 F DSP (15 UUV H AR R 8 A &
4. HLE R DSP iy A AL BRE U7 . DL K FPGA 1)
EEEE ORI T RE S, Wt FPGA X H 7 ., W4
& FPGA A B % 12 6 A b 59 %31, el 78— %
RS232 3 {5 12 1132 35 0 S A i . S5 A LK 9 58 A
A LB R SR A 4 SR B G, SE4A S TR Y RS232
LA AN [F] 4 i kb, P38 0 0 S [R) b ik 6 47 52 5 Ml hE 2K
PadAE, MMSEBL T X UUV #5002 G5 [R50 2% 17 S o1 il
WA TE BAR R I H AR50 S i ab B A ] . 2 D S 0 3R
W, ZAR G EEE T xR M AL RS A
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