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The design of ultrasonic proximity alarm device

Hui Yanbo Wang i Niu Qunfeng Wu Ying
(College of electrical engineering, Henan University of Technology, Zhengzhou 450001, China)

Li Yongchao

Abstract: With the development of economy and the speeding up of our life, the number of cars in China is increasing
year by year, which followed by the traffic accidents. In order to avoid the occurrence of traffic accidents, an ultrasonic
proximity alarm device was designed in this paper. This system take MSP430G2553, a 16 bit controller of TI, as the
controller. The ultrasonic transmitting circuit was formed by 741.S04 and MAX232. CX20106A was the core
component of the ultrasonic receiving circuit. The measuring range of this device was between 17 cm~8 m, which is

accurate and reliable. This system could be used on not only cars, but also the crane arm and guide apparatus, which

can guarantee our safety.

Keywords: MSP430G2553; CX20106A; ultrasonic ranging; crashproof

—_

1 3] 5

7 I LA A 1 A i ) R 7 B U AR E i
JH 5 LB LA ) 22 5 8 VR RN T A R D
0 P )R A P A T LA 3 B 4 e R v ) 4 R
SERC A UERT . BRI K 22 R0 ) A TR O A S A T LA
BEAE I R L A RE LA [ B 25 B B AR

AR SCBE T AR 7 I G B I 4R 2 A T s
R IR E] 8 m., By E AT LU B A B i AR
Gevh . i ] DL AR R B AL R L S E B Pl AR Ll
B AEE R R G OB R iR R

2 BFERENEERE

R 0 B i AN AT 1T S L R I B R R AR Y
W A BEL B I 2 e A B S5 o 3 el P 9B A S 3] A e (] 22
AR A . RA D PR XD

W H 3B - 2015-07

« 120 -

A1

7R 0 st R T

At RS AT IR ) RAT IR ) Lo Ay PR A R L 0 Ol kAT
LR 5 DA P RSk PR R A AP R SRR Y
PR B RS .0 ff T 20 e TR T DU S — 2 B IR

kTR,
d= AZ; Ycosd @D



Bakgk R FREIEREE F Rt

%530

R B —E W E X B DB . i T
P LA 233 3 2R KGR ] — K [ 40 kA 4
I 3 Ao A R [ ) A D TE R 81 . DA B E i E
TG PP ) 22 16 1 22 6 [ 5 3 A IR ] 3530 0 oA 119 B Ol
MEE X .

3 REEMEKIRIT
RGBT 2 IR A R R AR R A

P IR B R A R RS ARG
28R B T2 &) 9 MSPA30 ks i 28, & R B4 2 v 19
FHEFAE 24 7 vz, HAg s AT A M e T RE AR AR R RS
MSP430 PN &R B B 152 4%, Fl TR S S EBIE., #
A R SR BRR T MAX232 1 741,804 H3 BRAL IO T R &
S BRSO SR T CX20106 A, 53X 354> 3 A R G vk
B Ar, & B UT E— A BB A R S
Toik TAE . HRECR 2 e Mg 25, Y B A5 4 B B/ T

B R I R P A4 24 T i B O S 2 A
FTETE. 7R BEH R AT OLED il 5 - 16 LA L 30 #
7 4 2 A0S T 4 7 7 4 U
REL

R

R

Wy R AR ’ —
W
K2 RGN

4 MBI

A L X R 0 L 3 o i S P OB S
P RO R R R SCBE R AN 3 B

Pl et

VvCC

Q

YUUTUUTUT<

D= —=—=———a
I\)'—‘OUI-B’»JI\)'—OO

L]

S1
1 RST
Inf

GND

MSP430

R40
T P R P AR

Cc7

GND
¥ R4

5

473

C8
GND M1 4. Juf

RS
—:I—Cg—
RES2

GNE})_I 330pf

P1.3

c
GND ]

4.7uf

CX20106A

R AR

MAX232

R2
C3
vCC
o |—H—100nf Cl+  VOC—— cs
- Cl- VS+
P10 4 100nf !
PIO 1A vee | 2+ VS
1Y 6A —— 100nf
E‘ m By X Pra GN%O
PIO | TIIN T1IN
By XEE HE e
C T2IN s
—{GND  4Y =8 ——RIOUT PN 2 DN
——{R20UT RIIN
74LS04 Lo\ RN
GND

R vee

GND

B3 e gg A

AR EE G EEERME TI AF 16 i (9
MSP430G2553 {45 il #% » MSP430 42 il #% LA AR T #E
e e R A A B R T R N AR AR R
TAFGU . MSP430 ff 45 il 8% 9 A0 A 8T B R AR AR L X
FERRAS PP AR B A R R I8 AT LU oRE S S0 0 H B 3 1 X
B RS B2 Y R . AR SEAT IO AR P T R R T B B Sl
HITE 2 e /DN R GE BT i MSPA30 fi % il #5 1 e /D R 5

Rt Bt AR s i AT 7. Bk R1AC2 a1 1
PO HL B P A AE R IBE IR S AT R G A . H
BRI RST & N m i F. REIEH TAE. ST R E A%
B, 24T ST FERE AT URE RS AL

TR P 0 IR P Ry 40 KHZ 7R IR R
RS BE R o R R SRSk SR T TCT40-16, H iR =k
X A RCT40-16, MSP430 ) P1. 0 % 1 45 40 kHz Jr i,

- 121 -



%39 & o F o

T H A

Zead )M #% HD741.S04 fil MAX232 3K 3l #8 7 I 8 3k .
T4LS04 J& 6 BRAE U AHER M LR RS 6V, M AR
F2 V g k& & P, A MSP430 HL JE D L.,
MAX232 i B2 22 {5 (MAXIM) 2 7 % h RS-232 47 #fi: &2
F BT A B T P S 40 R A 45V L R AR
Jr Bk A S LA R R R AR M R FE RE ), R A8 7 AR ik
+l2VM—12 VHEE. SHEERTFEy 12 V. F5%
WG B AH 4% 3% B MAX232 3K 8 #% 85 1 MAX232 % 3
R TR DA R 2 1 WA, LA R 1 T 2 v R D 1 R S o
B DT 4 R 2 5

CX20106A J&— & FHR s F-, 2o i 28 g i o
FO 5| &M 2z i BHLAE RS B o] A AS 4 i 4 3 . RS B fE
I A P AT AR e B P B R=220 Q. T4 i 951 R 24
38 kHz, 5iZ RS vk B 40 kHz % Ry 3305, m] RAAG I 51
R AES . R4 AT C6 #4 RC A2 B 4%, T 58 ij B K
5 11 1 25 A2 R, B2 ISR B R IO R4 4.7 Q. C6 L
4.7 (0, 2 CX20106A g F) 40 kHz 115 50, & 78
OUT 5| By — A K H P R B Bk i . MSP430 j@ it P1. 3
S| A BT B o DT R4S 7 AT ]
5 mEEIT

T T P B AR e R BT E AR SR A s 1k
TR I S R R B R P R A R . AN Rk =
AR E RIS E, Bn B EE YR,

A R T R ESE B PL. O 51 I 40 kHz J7 B
(] BF FF J A i o B R R U R S Y [ B A T
Sy ik G E A B 0l 9 22 i T A kR R D R T R R —
PRGN, PREME LA EZ A 0. RIFZ 5N
Lo B —E ny B ) J5 B0 22 0 30 8 75 i, BT BT 3l
R R PR T I FRT ke v, o B B AR T EE] 65535
DA E A Ui AR T 33 A B ) ) DAL R U AR R KT 22 m
KA SRR IT LA AR A Ak 0 T R 5 R R S P U B
i, — FLE A b T DL B bR AL B 1. FE0E I b R
XA A AV PR R 5 F R R K

YRR [0 1915 5 K5 25 30F A A1 o 1 Ak 3R I 7
JFHHIWOR A A AWAES T A AR
FFULEHERS T iR T 1 ms (10H X, 0502 F /I &=
JEEIRAE/NT 17 em, MR ZA HME 5 W15 30 2C 1AM 8 v
W 5 L4521k ik S R 3 T s O M8 O A 12 W R
PR, TR AW RS S AR AL 1 LLJE D IR
TR 4 i 8 75 30 o BE E AT 08 0E . AR AT R 7 I B TR
AT B I) LG T H 5 A e 0 11 B S 4% U 7 SR R R R 3
HIRE B, JF 0 W7 B B R /N FIRE RS RN TR g BE
0 R Y

6 LIGHER
A SC T B B 1 2 X O RO S T B B 4 ik
© 122 .

T AR A e BE. S5 R EE 1 iR, 78
17~800 cm Z [a], M EIRZEAE 2% LA, By 8 i 25 f KAl
Pt B E| 8 m, o] LI B IR E SR K.

x1 WELER
YA/ 0 i/ em
cm 1 2 3 4 5
20 20. 11 20.07 20.09 20. 07 20.12
100 100.78 100.83 100.98 101.29 101.26
200 201.51 201.39 201.14 201.43 201.59
400 402.83 403.41 402.57 402.98 402.42
800 806.66 804.57 809.98 807.31 809.84
7 B %

AR T —F A R E RS NN A T R
S0 R {2 ) SR A2 O R AR 9 T R 0 B T R R 40 Ak
FEOFRARAR T S M A . SEHT 17 em~8 m Z [AIHE &
ARG B I 2, DA S ] RO BEE (0] FE T B R i B
2B A L HBR Z i o N B 2RI R,
S & Uk

(SR o % = (N o K S N ES R e iR o
PUARCTD. 2R ,2011,36(4) :60-62.

[2]  ARE.RKTV. B B EEMRENRIT] B
A e, T I B AR L 2009,28(6) :65-67.

[3] 2%, Wi, & —. REHRERSIRERRI] B0
8715 ,2013,35(12) : 31-37.

(4] 3K, m . 88 P BE AR oE (1], AR R,
2011(9) :58-60.

(5] LUk, BRM. 3T B 4R s P i R g it
[J]. Bmm5E A, 2011, 19(2) . 27-29.

(6] Xigmg, NIEDG, TR, — Bl ks B 7 o e &
g [ 9 W58 5 JF &, 2006, 26 (3):
62-65.

(71 e, SBEE, M A, %, T 8 R HLAYHEE 75 B
BB LT Bl FH AR, 2012, 35 (7):
126-129.

(8] & JAJy,#hik. T ARM-+DSP ({54 biis B %
WRGEMIFIELT]. H KL K223 A RB 4R,
2015,36(1) :77-80.

9] Tl SRz, T BAEEMREHRREREN

BT, il A 3h4k . 2009,31(4) . 75-77.

I JE D) B . RE R AR B R gk
[J]. PEAER 224 A SRR R, 2013,32(6) . 68-72.
EEE

BIER 1964 4F B A g Tolk K21 wF o 4 500,
FEWF G5 1 Ay e B 5 ) R 3 AR AR
SR N G2 S a ST B2 L AV Rl 5 N & S - N
PE
E-mail : myliyongchao@126. com

[10]



