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Design of Alarm System of Temperature and Gas Based on MSP430

ZHAO Na, SONG Wen-ai
(Key Laboratory of Instrumentation Science and Dynamic Measurement , North University of China, Taiyuan 030051, China)

Abstract; This paper presented an alarm system of temperature and gas based on MSP430. The production environment is very
bad in the coal mining. For the insecure factor of working in the coal, this paper gave the helmet system that can monitor timely.
The system can control temperature sensor and the gas sensor through single-chip microcomputer, and the temperature and gas den-
sity can be gathered and processed timely. When the temperature and gas density exceed the alarm limitation, it will make an a-
larm that can make miner get out of danger as soon as possible. The system has the characteristic of miniature and low cost, which

can reach the request that every miner has one. The application results show that the system is stable, and can monitor timely.

Key words:MSP430; digital temperature sensor; DS18B20; concentration of gas

1 BEZRZMERRIERE

HRAE/INRUAY, St W I 2 R, 240 A MSP430 &1 Rl &%
ALl eh B SE X DS18B20 A 5 28 B 7 1R B 4% 14 il MJC4/
3. 0L FLEH G R I RSO F 4k, B REMRBE: 5%
AR RS LTI R A R R T M BUHE s IOl f4 B
BB AT EE KRR RPN EERNO0~3.3V
BIEGES, B HES 8 58 8 35 A/D i ie RE D K FLET
PR TR S, B TR BRI BB, B LA R B
WA BA L R PLMSP430, I FH LED %7 RT3 My BLIT M
BRI . MMTS A EB T FSE i e rE AT, By 31 R L3R i
T eiRE , REMERD 1 R,
2 IRERTNE
2.1 7R eS8 DSISB20

DS18B20 j& 3 [ DALLAS /A &) tH i 81 B 28 B MR i
B CEAREMIN 3 4 X TDC U718 1% 2548%, Bk B,
BEELHAGEERN™, BEMNEEEN -55 ~
125 C T B R BRIA 12 SIEE 3R B, IR B B R fh a2
750 ms;DS18B20 T 4EHE 9 £7.10 fir 11 i FN 12 AR I AR
BEAFE KK R 0.5 0. 25C 0. 125 0. 0625C ), ¢ BA
MFFR AL D X IR BB B IR EEHE R I REFES,
BT S A V0 510, RESS BRI B Y A R
BETHTIREARNNERE, EAEBN AESHEER
(3.0~5.5 V)  WTLICR AN e 7 =, t 0T LISk 34 e iR

W B 2007 -06 - 28 W #& 250 B33 . 2008 - 05 - 30

I, B BIRAR AR,

DSI8B20 SRFH 3 i TO 92 $H3 B i =i 8; [Fpd L 8
21 SOIC #F %%, I E W E K - 55 ~ 125¢P,
DS18B20 75 - i) ROM Ff7i— 64 fi7 ID 5 1§l 8 2=k
RIS FJG 48 PLE RN B B8-S, BJG 8 ALERTE 56 7
MBS TR RS, AT R A A7 s R 07 it e, Bk,
— %% 2R b AT LA 40 DS18B20, W] J7 8 i SE 8L 2 5
BERZ, B, PRI RRE R 8RS KR RE
EFFRAE TH F TL(HF G HRSRF4E) . DSI8B20 I 2| f38
BHEERARTRIG, A FAFMS T, H 5 EME TH R
TL BEAT HLA, 200800 A o 44 7 Y RN, SR e AR5 5, 3
B BRI B IR R R R R, &3, {4848 DSISB20
B O iSRS PLE P30 AR, Shin b hr e B, 1B
PR AN B R, B T e BN 2 BT

g —1

— U6
DS18B20 LED 8% = GND oo 33v
MJC4/3.0L ' DQ T O
R, DS18B20 =
Ei4 ) o
%% &
o
B1 ZE&iElE M2 #OmH

2.2 EHTfERLEE

FE YR F MIC4/3. 0L, MJC4/3. OL B4 b 0 A AR $E 8 AL %
BE3ON PJE T AR, R AR 0 4 R T4 Bl X 2H B LA 1Y 2
AVE BT AR A ST 44 e LT R, B B B R AR 1R,
2% 0L 72 B AR v B T A OE B B3 K, #ME ST R S 1


http://www.cqvip.com

50 Instrument Technique and Sensor

.0 0 0 http://www.cqvip.com]

Aug, 2008

BRI EERMEAE . B R B i s o TR SR R A o L AR
A RIFRER N S T TERE THE P HS P

1RSSR/, R R B A LI ER . MR
R 2RSS A AR S HEAT R . i T MSPA30F149 J Py 4E
BT 12 Arfy ADC Bk, 3R AT LA HEHE R R R H A AR AL
MRS H8 ) HLIN A/D # A B TE P6. 0 A
2.3 WM

TERIRE— R, B 3 AR R EATH, IR
BB ASIH B PLA P3. 1 BH, Ko, B e S
LI K- BIRRE, e G IRFEEE S0, BEA M BIR
FREWFHA, THRALAGSHRE. REH L. TREK
R E, HEE RS RED N EE T RERE, &
P3.1 =1 WA SCBREEAG B4R

3 s

2.4 g

RGP mTHEMEHIRBEE D, MOR s i s
o TIREEEA 4 4, TETRRE R HEMN R E &I
HIhEE, B0 B SR A VLA PL.O~PL.3 D, BERHN
TAXIUAE I LA R B, S i T et 5 | AR S R 3,
Hit, REER G EEX UMK B, AT U E &
HIREET , AT AR FRF, B4 i,

L 5V
o

RIO RH RIZ Rl.’l

PLO S
5 |

PL1 o |
5

P12 = |

PL3 _S.*SJ

B4 EgEh

3.5 BoRiEmR

R ZS B oy 2t PR AR B0 IR S R 754517415244
HRe B0 O R e F B 0 A s AR, BOR A
75451 X AR S AT BOK, EERBRE NP kR. B TR
RIE ORI | 741244 BB R HLABDE A a,b,c d,
e,f,g,dp FB, HP, B P PL. 4 ~P1.7 575451 s AH
B, IR BRE W 4 PRI, AP P2.0~P2.7
HIREE R 7418244 (i AR, EH B R NEE. fln,E
BRE=ZABEE SR O, MTERE ML 3H R

B, 8 MRIECHE “a,b,c,d,e,f,g,dp” P 6 I FB a,b,
c,d, e, f35,
3.6 MSP430F149 & F §1H 8%

RG0SR MSP430 R 518 tll, MSP430 R 518 fr Hld—
Frle B AP, B TERAERER SEIREFEE BIED
HERABATI ZHANA. $3ETHBIRTIFERE. FE
BB ATEFRRA . ARBEBRREPER,

R Yk ] MSP430F149,, iZ 51 i LI BAR, ETEMRIRE
ST TAERBHEAA 0.8 pA, BETE2.2 V.1 MH2 KT T
VEfI R i A 280 pAl.

3 REmERit

RYRA CEFHTRF, KARE THRERIE
AR, [RIE, BT P2 M SCRS BRI 2 5 AR , 8 T

E AP FRR SR B M R BT h R AL B A SE BB
RH, FAEBERE S5 RS LY, B0 E # AEER AL
I, FEAERR S R AL FR AR SR A B B, T B B AT
AhER, BB IRE SRR T B R ERE, HTREN L
FRANF PR ER B, H M R 7 B K #r FLASH BUTE B BLAT IR
BIRE SR EAESS EEROM BB ERENIREETRFE
BN, WRBFEGSHTERBUERE, REZEAH#AT
—B b, MBS AERN | B, S8 A Bk, B AL
15 b0 FUI (5 A R AR BRI A/D 540, RBUUE . BE
RIS A/D Bk, ERTEE B 5 IR E 1L AR BRI

B, SRR A RAREL, EX ERABN . RERBED
& 5 BiRo
[BFmm | [RERTEE A | «—
v
JEH EEROM.
Flash B 1

5 RgmEA
DS18B20 B 5 D RBAZ 43 B 58 BRK , ' T4 Fy B B ABR
&, BILRGERT DSISB0 f & FRE LB BT, T
TRLLL DS18B20 s, 45 i 7E MSP430 R 518 51l C EEFE LU
PR5E Work-bench THIJLAEE C ¥, i TR, RFH
2,
(TF#% 60 I)


http://www.cqvip.com

60 Instrument Technique and Sensor

D000 http://www.cqvip.com]

Aug. 2008

®1 WRBEAHRFREST

average average  min

min max min max max  average

6 () ) ) &) ) B ®
BP W% -0.8963 1.5359 -4.7787 4.5662 0.3819 0.6667 0.0338 4.7943 0.8334

BP #i RBF
-0.2353 0.0260 -0.4549 0.0797 -0.0035 -0.0066 0.0000 0.5018 0.0080
e

FibE: -0.755 1.5230 -0.8183 1.0093 0.1714 0.1543 0.0297 1.7289 0.2563
R2 SRAHEREST

average average  min

() () () () (&) () () () (»

BP f#%  -0.8829 16114 -2.9367 4.2078 0.3855 0.6402 0.0290 4.4304 0.8172
BP #i RBF

N -0.0130 0.0186 -0.0197 0.0242 0.0013 0.0021 0.0001 0.0253 0.0027

(1) B2 RBF J£% #0124 F — MR 2 BOE B 4L, 7T LAY BP
R4 B LA AU TIR 24015, BT LA BP R4 i B bn s i i &
BAK, MR B R . k2 NEP RS H
SHAEXT BP W4 I1453) 21 4 H MSE =7. 50601 ~ 006 {15 .
T FE T RBF M4 #ATREE8

(2) B2 BP M4 B BARKE BEBUR , UL LA B 2 A~3R v BP
ZRIRHET R AR DB R, A — SRS B
FE I R IR 1], BP 4% (ol )G BE R SRS Rl A —
A FREIR A, (Hi T BP MK E M, RURH AR,

(3) BT By IR A st b KR K5HE — @R 2, T
1EX} BP # RBF 2 #2 W 48 Y 4 F1E S i, Big A E . 204
—Ab. Bk, 7E 5 R S0 B BT, o & R 45 )T BB A5 R
NAATRIE—4k .
4 HFiE

MW BRERREE AR B X3 E REE
PUBBARERY , SO 1 T 5T BP A RBF 2 firi 2 4 45 4 10
ARG B4R BEOR T AR E 7 ik, TR RIGR BB S

min max min max max  average

B, 55T BP WA MK AR E LMW S EHET T .
SEIEE AR, BT B A B B R AR R, S 2 R
JED B TR, F P AR AR B9 0 B UL I A B K BE

WEHA 0.5 mm, FHIEE IR 2N 0.008 mm. FEH HHY

&, (X, Y) FRE W SR BRTE T HERR B ZRATAR R md B0 T 5 A R 2

BAGRAR W R BB IR R AR BRI 2R, OB R

AT RBRE, RO RAETEXBORTES TE,

SESCHK:

[1] CHEN F,BROWN C M, SONG M. Overview of three-dimensional
shape measurement using optical methods. Opt. Engng. , 2000, 39
(1):10 -22.

[2] SUXY,BALLY G V,VUKICEVICD. Phase stepping grating profilom-
etry: Utilization of intensity modulation analysis in complex objects e-
valuation. Opt. Commun. ,1993,98(1) ;141 - 150.

[3] WUB,YAN X Y,XUE T,et al. Technology of the on-field calibration
of a stereo-visual sensor based on the 3 — D measuring model. Jounal
of Optoelectronics + Laser ( Yo HL T - # %) ,2003,14(8) :817 -
819.

[4] ARRUE. BREVURE RAREEARBIFR [ A6 3C]. BE: WX
%#,2005:23 -25.

[5] SHAPIRD L G,STOCKMAN G C. i+ EHLM . IEA, 875, 5FF
i, 1. dba AU AR, 2005 :31 - 32.

[6] BREE. RAISSHOL T ik m S 4 s BRI 8 [ 2RAnie s ] Kok K%
T K24 ,2005 .41 -43.

[7] ®EXBHEHBE L. WA S MATLABY 3. 46
B T AR R, 2006 :44 — 51,102 - 103,116 —119.

(8] SREE, ZACGH, Bk, 5. BT BP M& M EMRILE AM I RGAR
7 ——Robocup RFIFF L. B BhL5{XFE,2004(5) :8 - 10.

[9] #IuE, Ik, 2R 4. RBF W47 (R R F TS, i+ 8
LSRR, 2004(11) :15 - 17.

YEEB M W BI972—) , WLBHFTE , TEBFT I E A REE R,

E-mail : rxhwyh@ vip. sina. com.

(L% 50 @)
char DS18B20_Reset( void)
!
char presence;
/7 BB i O A
PIDIRI = DQ;
/7 ¥ DQ BHLAK
PIOUT & = ~(DQ);
// FEBT 480 ps
delay(480) ;
/7 ¥ DQ EHIHLE
PIOUT! = DQ;
/7 FEBY 60 s
delay(60) ;
/7 BEEE R AT I8
PIDIR & = ~(DQ):
/7 BERUEE
presence = (char) (P1IN & DQ);
/7 FEBY 60 ps
delay(25) ;
return( presence ) ;
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