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ABSTRACT

I. Title

A Study on the Development for the Temperature and Salinity

Bridge

II.

II1.

Object and Significance

Secure the measurement technique of important factor on
ocean research

Drive the locaization for the ocean research equipment
Compile and accumulate the data for the C T D to be devel -
oped in near further

Improvement of the technique for the adjustment and cali-

bration in field of oceanographic instrument

Contents

Febrication of the measuring instrument for the temperature
and salinity

Improvement of the data acquistion and processing technique
by a personal computer

Interfacing with the microprocessor between A/D Converter

and personal computer



1IV. Applications
- To be used with combined measuring instrument in laborat-
ory instead of the temperature bridge and the salinometer.
- To be utilized in the site as a portable Instrument
- To be utilized with a test model for the development of

CTD system,
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Temperature ' Temperature
Sensor Bridge
A/D
Converter
Conductivity Conductivity AC/DC —
Converter
Sensor Bridge
Oscillator
Power Personal
CPU
Supplier Computer
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Aul2E)o] thyt £ o] MY THoT F&H) AYL SE Z7le] wel
271U} BEAQ) Mnj2E ARe PAYE Yoo o BANeR
Uehid chest ol Bk,

R(t) =R(O)[ 1 + at + bt + ct + ——--- )
oJ714 R(0) = 0 - CUuh2] * %} (Ohm)
R(t) = t<C Uufe] = &}H(Ohm)

a = A|8}e] &% A|4=(0hm/Chm o C)
b,c = LA 3l Alats]E Algoltt
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HBolMe &3 BaxH2(201), vibA FFHI 2 (202) o] FAR 2
g glYolelol2 2 & U HoTA oF 2%l F2A AL v Hd o}
& 0.19712] &4 4 AUAEE 3l gom FHRAY AQABE 2571 0
cCYul] ZYAYE OVE ZHY 4 UASIE Ho) SFHEE 2% =2F
| 29X E 2AYS UEF 3l & F=E Kol ¥4 LS UAEF
5 Qi)

Aol 23t =9 AD HUYAL] BAE F.13 Jjd. o A3 JF

staich.

Temperature | Resistance | A/D Value A/D Value 2.2}
[ -C] [ Ohn] [AFX NI | [AAEA] N] [N
0 100.00 0 0

5 101.99 323 350 =27
10 103.97 681 700 -19
15 105.95 936 1050 -114
20 107.93 1342 1400 -58
25 109,91 1784 1750 +34
30 111.88 2138 2100 +38
35 113 85 2457 2450 +7
40 115.81 2768 2800 =32
45 117.77 3131 3150 -19
50 119.73 3564 3500 +64

F 1. 2xHe) w2 AYY Ap \AZ
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Fig4.Relationship curve of temperature,
resistance and A/D converter
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U AAEE

SR3A0] AH-H A7 AxE WM doME AFT vie} o] Elect-
rode type 22 T 6.3} 7.0l4 Hi=ulet o] HFHIF] aFAYE
AZIH = 3|2 =HEo] W AFIE TE2A S ojufe AFFE
FAHe 2N AVAEEE FFPsHe WS AMEI Qth.orlH AL
WARNE AAFFI(301)S AHEY YA oA o 200khze] AFAYE
WA ES 2t AT Jdo] 7T 4o =& ulel FIE
B TEE ARE AF-IAY HBYRE B3 IARE AYeE: HBANA
o BHRIHZE AME3t ARE AFE HUWF A/D HHH 2o A4s}
o &3 stdch.

A7l A% | A/D Value A/D Value 2 2} H] 31
[ mmho ] [(Ad&X] N1 | [A4IA] N] [N]

0 24 0 +24

10 398 409 -11

20 803 818 -15

30 1255 1227 +28

40 1787 1636 +151

50 2104 2045 +59

60 2520 2454 +66

70 2961 2863 +98

X 2. A7) AEE Mo wE AD HUY
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Ehia

2) AdF

A AYL a7 8. o] AC 110VE YHILPLE 3y Uiz
Hel71§ AxHA AC 24(V)E 7} A121¥F A F Blx|(101)& B3l Az
ARl AF Ados HHULEE stgden FHY FlA Silicon Contro
1 Rectifier(SCR)& AM&-3led A8} 2t 2ol WRE dH= +15V,-15V,
+12V,-12V,+5V7} BFEEF stz gon &YYo FF TRE AAH3HH
Z+zt o} 3A 7HA] &Y €& FUF AFch
3k A/D Converter?] 7|EA¢go = AHMe Voltage Reference(1Ul)S
AHg3lo] AHHFo] BAGle]l ¥ 4BY Ay 5V FIFHESF A
= 3

3) Clock ¥ 2H-F

Clock¥ 2= BEFIE A3t WAt AT E WAAA|FIY Parall-
el AFE Serial® W3}l AL3l=u L 1E = Clock Frequency &
AF 3t A& G 1Y AddressAl TUBS 913 3 2ol
T4 G2 3H 9 oA Riuiet o] 2.4576(MHz) Crystal ZF=jet
A Agako] 33p2} 5pgl 2782] EAA|, Inverter IC 4069 , 3.3 M OhmA| 3}-&
AFR-3F WA B9l Counter IC 4040 AME¥ £33 2 Dual Type Flip-Flop
I1C4013& o]& 3%t Address Al ¥t 328 P50 it
wleta] WA F34 2 4576MHzE 233 1200Hz& Y2 A/D Converter?] Cl-
ockA1 Z 2 300Hz& Y2 A/D Converter?] Start pulset Lo T A8 314
th. #&F71E dY3hdset PEYAILE 18313 Counter IC 2 & 1
th2 o] &3te] Hdej2f|Xo] AZA3 2 23S 6.8 54.6% 3.7% 14.7
£ BFLo 2 HdYste A4 AU=F stgrt
ob g2 Multiplexer oA XhdHelg ¢|3} Addressil® WA= BC
D Up/Down Counterql IC 4510& AR&3ted I3} FEHF 7)o wio]
UYESF 5 ojqls A/D Converter?] H#A] AFE ClockA TR AR 3}
Act.
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4) A/D Converter ¥ SHE

A/D AZHFL AMo| ZHAEH EeHU HH}S AVFHY NI = upp
o #FHOZ Computero] YIAAS Sl Fel2 AITE HE AJ]:
Wyog T3 10.0] ¢ubAel A/D, D/A AZTHHREE A stch
o] 2 & Aol 2o 71 F43U S = FELE ANE K
B Solet Ay oid® ¥ Husla oldEa AJFE #FH
F71o] gtFo] tIXY o E WA= dHE = FELE 27482
)12, 2}Zho] MAX170 A/D Converter, 1C4051 8 channel analoge multipl-
exer IC 4510 BCD counter, IC 4013 Dual D type Flip Flop 528 74 ¥
o] olct.
A/D Converteri= oj2j7}A] WAl oz FEE0] A=y H 3. S HBLTO
£ A/D Converter?] | “J’Q% el F3 olch
o 71 A A}E-H MAX170-2 12-bit ZXx}d]5L3] OMOS A/D Converter=A "’%
14. 8] F oA Hi=nule} Zo] Reference HY O E vz MUY “"‘:— 12
-bit D/A Converter, ¢J¥Adetz} A/D ¥€¥-& H]23}= Comparator, H|zL
AXE 7193 F= x| A AE( Successive Approxiation Regist-
er) 3l HojRE Fd5 o] gl
A7IME ulzxlY oidE UYL tlAY EFHITE WHAII] ¢
23148 A/D Converter®] tiE2Ql wWHIIAlel x|} v|arj&d ol&
3t olom HHIMA WPoEE YFEHEY AZ JHo3 why
2} Self- Start ModZ} Qlou} 7] & &R ele] ol wWHo] HE= W
HE At HEE 74 sl
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Physical Sensor and Analog-to-

system —>- signal - digital- —»1 Computer
conditioner converter
1 2 3 4
0101101
Physical signal Electrica.l signal Electrical signal Electrical signal
(analog) {conversion) (digital)
Temperature Voltage Sampling Binary codes
Pressure Digitization
Displacement
Velocity
Flow
Radiation (a)
Digital-to- Signal
Computer g analog ™ conditioner |
converter
1 2 3
0101107
Electrical signal Electrical signal Electrical signal
{digital) {quantized) {analog)
(b)

I3 10.A/D H3 (a) D/AEH (b) ATE
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Tadele HA HBIA A Z T} Lowitelol A High® WH¥E o] Sxpuia
Y A AE(SAR) 7} D/A Converter&¥-& IL%A]F]= B11(MSB)& Set A]F)|A
HE o2 9J¥2 HHUA] AZF Clock pulseZt FHAZ Low el
2 Huj7tR] MSBAE Latchdli Fxju|a X AEJL ok BitE vlay
o 7}x] o]}t vl stA . 18] MSBR]A )= Clocko] LowH ¥ 80nSec
olujol Datag &¥3tA Eojolch wiebM 12Bite] HES 13| Clock
cycleollAq] #T 5|31 Data 282 14H#A] Clock cycleo] Low o)A HighZ
du &Y=Eo] zAch wlety ERx|olA AH2E A/D Converterd &2
d<4H Binary Code® Serial 28& &4 ¥t}

UYL 5(V)E 7I&AYLE AHESIL 0(V) ~ +5(V)Unipolar Yo
&Y 17 16. 2} ol 1LS =1.22uV(5V/4096)2] Binary HEel7} EHo IC
40-51 Multiplexer& Al&3lo] 8709 o2 U S HE3lq AHE U4
Q=& 3}9itt. Channel A ej-2 H¥/|A] 21T E IC 4510 BCD Counterd A}
£3}od 87] Channelo] A3 oz HYHs JEF sjich

5) RS232 Interface ¥} EXRE

RS232C Interfaceo]] glojM& vIE71WAZ F7¥A0] glon dntze
= Personal Computeroj A= v]%E7] WAlS F2 A3} Qi) o 7] A

28d 71¢Ad AE APt ot gk

- Parity chack :

1 Character®] n}x]2} BitE& Check-§ 22 H7}3ld £11Z0A o7}
A3 A4xlo] Y=7}S Check 3}7] $|3t Zolm Parity check= Parity
o] 28 Ko uwietd AAHc) xb, Character Data Bit7} 8BitYd wi:
Parity Bit& 7% 4 ¢lcl.
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- Start Bit&} Stop Bit :

Datax= 1% 8. 3} o] 1 Character Data?] A-2of 1Bit®] Start Bit
2} upx|atol 1Bite] Stop Bit& ¥7I5te] $Alch whepd $41%2) LSI
+ Start Bit(¥=2] 0)2} Stop Bit(i=2] 1)& 1 Characterujt} 57|15 ZA
Hcl
- Baud rate (R dgolE) :

Baud rate ¥ 1X% HZI 4T waln RS232 Interface oflA:= A
=9} 2] 3122 w912 A bps7t AMEHCE AF9 H$EEE Program

o] A&zt FA HolE FR/F BAviNY 46 nlgME ti=
A Brl $43F2e= AFEE3 glE Baud rate: 75,150,300, 600, 1200,
2400, 4800, 9600, 19200bps 1t F2 300 - 9600 ZoA] 3hIE Medslo

A}-&3}1aL glct.

- Bit length (W]EZo9]) :

1 Character§ Uthju] Al EHE B E42E 28 7 £ 8 BitE 9
o] ARg¥cl.
¥ A/D ConverterE £33 2= 12Bit serial &2 87C51 Micropr-
ocessorg ©|-8-5}o Start Bit, No parity W 2 Stop bitE Software 3o
2 BI1313 9600bpsE AFEEE RASES slg=uy 7] 87C51-FA
Microprocessor®] L4 ROMoll 7]19J x|l Software= A 53 Data Acquisit-
ion Software oA 7]& 3}eict.

Start bit
double
check D, Dy D, D; D, Dg Dg Parity Stop

Logic 1 (1dle) , l ) ) , ‘ l { l l

{Mark)
Logic O
{Space) ’ l
Start Start of
next
Time character
—_—

% 11, Serial Data Format
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MBEE (o 98P | Fo $8Eol | Saude w BwY
2y |-Oxg gesegdage ARsa
A48 |22 AR [Oxg LEA |AENNY AAE o
(415 - 45)| -9st WP |-Ax e |83l AvuABEG 4N
_dy gamz S Aoz FURE
) o] oA oz 23
So) WBEo] A5
A% w2250 W¥e) b/ WEE
248 |-axwagd-Zzddde  |TEstL gdALe
(4408 - | -2% wjzeal|-pow BA A8 Havoz siol
4100uS) ADEBE ANsin 7}
% gol AL2H I gt}
2R w2 -ny RN |gae waAE g
2 & & |97 waPa |-itle FEAe s Bauze)
(4nS - |-wa waw WBg AW o
4=100nS) A 2 JI&oL} FEHE
7 Bakstn 2719
3 AB4To] IE AD A A
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A 2A FE AP HgH=
1)A/D Converter, MAX170

o] MAXIMALOA ABAbstiiglE CMOS ICE ¥ A|Zbo] 5.6USQ) 3145
Kol Ao FT 8/ IgkE Il UX|gt W] Parallel/Serial ¥
B 42171 WSS 12bit Serial&® A/D Converter® AZAx]e] AMA
U 32713 A2 2 s 1P 8s UEF sojolrh
3 FHIHZR FAHE Uctsle] AQ2F 2} Reference Decoupling Capac-
itort o2 TR LS g AHEL A UA|gt 22 AHo| oF 135
Z Tt} A/D Converter H|3} tiA 97| wfEof Bug|E o] &3 7] A
FRES k= By A oE o]l§ 18 stojof ¥3lolr}.

3% 14. &= MAX1702] Functional Diagram>} ﬂlﬁ}]i]-g_- % 15. = H¥ M-
odeo] W& Timing Diagram& 13 16,2 H¥ 54L& el 33 gt

2)Microprocessor, 87C51-FA

o] INTELA}2] 8-bit CMOS Microprocessor2# ¥t7)2] Chipoll ROM 2}
RAM, Parallel port,Serial port, Counter So] E¥E| o] glo] A o]
T AsAl Eotol dr] Roln =t F& A}e i} Yl

- 8 ON - Chip EPROM

- 256 Bytes of ON - Chip Data RAM

- 32 Programmable 1/0 Lines

- Three 16 - Bit Timer/Counters

- Up/Down Timer and Counter

- Programmable Serial Channel

- 64K External Program Memory Space
- 64K External Data Memory Space

37 13.2 2o ALLH 87C51-FAL) dutyel 3 whx| =9} Alternate
Function& HEA|3] F319it}.
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Top View

VDDE. ~ 8] Vs

MAXIMN J—
AN [Z] [7] coNvST/EGC
MAX170 [ ¢ oex

Veer O3]
GND [T 5] DATA
pIP
[ ]
Voo [0 18] Vss
N.c. [2] 15} N.C.
Ne 3 4] N.C.

AN [ MAXIMI convsTEST

Vaer [5] MAX170 7 cLock
*Agnp [6] 7] N.C.
*Agno [T E N.C.
*Dano (2] (8] DATA

SO

*Leads 6, 7 and 8 must be connected together as close to
the package as possible.

VREF AIN
3 2
! Vi
‘ 2.5k s oD
g 12-BIT —Vss
-5.25y | DAC 4
! —GND
REFERENCE
CONVSY/ 7 =
EOC »1 CONTROL »| SAR )
crock&»| LoGic b—imu

3% 14.Maxim 170 Functional Diagram
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0UTPUT FULL SCALE
CODE TRANSITION
TIRRIT
"...10
... ]
! /
/
} el FS = 5V
| ) 1LSB = _FS$
00...000 _l—/ 4096
00...010
00... 001
0.0 44—
01 2 3 s
LSBLSB'S LSB'S L
AIN, INPUT VOLTAGE (IN TERMS OF LSB'S)

CONVST/EOC /

CLOCK

PREVIOUS l NEXT CONVERSION
CONVERSION CYCLE CYCLE

tcH —~-ta-tcr
2

l<— tpD

DATA B1 X BO

/

\L 811 (MSB) XBW

a

# 16. A/D Converter W3 EA
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3) P/C Interface ,MAX232

o2 MAXIMALY] AEo 2 TILHMS A1Z & RS232C Al¥e] At #@E=
W3Hs}y] 9la] AMRst Qlen) Zee] IC 75188 E: IC 7518950 *
12(V)e] Aglo] WoMx|T H7IE 23 17. olAel o] +5(V) T
Ahog YA 271¢] Charge Pump] A} HHU/I2 +10(V)%} -10(V)&
nSo] Wt wheld EdAnE/eAY I 747 2 E3E o] gl +5
(V) o]9]2] AL &9 284 MAAE TV ¥ 4 dE FHo| oy
282357 gorme AYFT AU g3 FFHeo dF o o]
Bl=Z o] ujzta] YAojct.

+5V INPUT

22uF
F_.) %0
+ DTR

+5VTO +10v |21 10V

nF T C1
W LD 10V OSRS v+, V- OUTPUT VOLTAGES VS.
t—YH v T0 -1V |-
2¥FZEC2 5| yoLTAGE INVERTER 5 ] 224F LOAD CURRENT
sV T 10
400k =
11 % 14 sD 9 /V’ [Vee=4.5V)
f +5V RS-232 OUTPUT
TTL/CMOS | ,, .
INPUTS
10 7 RS
RS-232 OUTPUT 7

OUTPUTS St CONDITIONS :

A} T,=+25C
[ Bl TRANSMITTER OUTPUTS
OPEN CIRCUIT

3012345678910
|1Loapl [mA]

8 ,Cs
X RS-232 INPUT

OUTPUT VOLTAGE [IV]]

-

'IHW‘— Il—vw—‘

12 13 RD
RS-232 INPUT
TTL/CMOS )

Typical Application +5V Powered RS-232 Dual
Transmitter/Receiver

Y 17, Max 232 2Y 2ujx]
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4) cMOS =3 WA g

2oAM W2 3= AFE FuEE 7] f¥ME X 22y
Y (Colpitts non - adjusting)o] 3 HAHL 7tx2 Qlgeg 43
U HEE 743k Zo] Fut weld B oM 2,4576MHz Crys-
tal Oscillator®} CMOS UB Seriesq! 4069UBE o|-&3te] vz} o] 74
3to] ALE-3}a Qlct.

4R1

4USA 4USBA

4069 4069

2.4576M
1M

L1

—— 4C7 —— 4C8
33P SP

.||F
..qk

3% 18, 73 U3Y=

»

5) Edge Z&3¥ =8

YUY 2 2] EdgeE Z &3l o2& thE ¥ =Z 2 ClockolL} HEARA] 4l
T2 A3 Z9 "Wk 53 B ARG daxt st AL
Shift register& AM&3}o] Clockoll F7]%} Edge Pulse & &4 Qli=y)
ofzl 233} 2 2 FH2 8 A5l Edge, 317 A]2] Edge 18] @
Edge& Z& sh=Zo] 7Hsdltl. of7]M A1&H IC 40132 D type Flip-
Flop2 2 *%2] Flip-Flop2 d&3h= tio]E|E Clockoll F7] Al Ho]
] Fcte] Flip-FlopZ 1 Clock®] X|HRAE AME3le) Ay AS
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=& st glon] IC 4011 Positive NANDZ} A4 % 1% 22l & E-
dge§ &9 Rch £ FAo] H &Y NI o|F U5 Edge HEHZEN
HuH = A AZR AHE ST

a
= =~ = lg B 1 5
ENFUT >—21p s a2 21p s oS Z
ELSCE >—3-bCLK 1l berk 4011
R @ 2 R E.ig_
4013 T 4013
4q 0
CIRCUIT FOR UP EDGE
= \6 a “E—-:- IB B
TNPUT 5/p s af-t 2ip s @3- A
CLOCK 3 oLk 1l beLk 1 =
R &12- R §f2 2
| 4013 I 4013 4011
4 &
CIRCUIT FOR DOWN EDGE
i L a
TNPUT 5ip s o4 2fp s o A3 2
TLOCK 3 beLk 1 berk 4030
R 32 R @2
4013 '1 4013
a ]

CIRCUIT FOR UP/DOWN EDGE

7% 19, Edge A2 3=
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A 34 3= A¥
1) A8y

HEAEE ALEE AARE A/D HERES R ro] AAH Y&
t}& Solderless Bread Board 4le] ¥ 2 E FA3ln 7] BE3ln 9=
T3 A2 AFPHE o83l Eef 4xe Jlso] ¥H 71|
Ad 43 Rgsis PPos AW shgch
- Digital Oscilloscope
- Analogue Oscilloscope
- Power Supplier
- Digital Multimeter
- Analogue Multimeter

- Personal Computer
2) dEeA

AEeHe 94 MM ASEE AY, H85E AY, Ad8E Ay
coZ Y oo FFEEC] T uio] AFEHI S YA}
=l 7Hx= W2 Ao Azto] 48 Hded dESH eAzAR
= xgHo B¢, HAERE F|RY HAE], F92 NoiseF Al
& F& shustust oz w0 A¥ol A& 2 svl= sty
T AF AEAFAN dH715S BURUCIET} 31 $Fo] 7=
HEY BF AFEY Catalogue ol £Jfso] gloL}t AR A|FoAE:
Fuids e B9t Yol HA AAME cjr] HAsl Ao} si=F
o A =Y cfFEdcL
o E§5o] ¥ £2ALE Analogue Multiplexer £} 12Bit A/D Converter2]
71%5& 71 4271 A FF 4= dout dFE AYWI|E ot
71 stded At REo] ohd B9 £3E FEY A poE F
s ee -7t Wakch
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A 4 A 3273t Board A2}

327 dAS=UE £05HE REE A2 7] BAPY dZAY
4, BE FA45S 7o YR 7FoT wjd H=ALE FE
A1z} g System?] ¥ sHsA, M2 R/, 48] B4, Board?]
FE5E 13 BT '?le—i 2a3to A zsteE 3¢ Weh #
AT ol AL sl A LR, AN F&F, F HERE
weo] Azt stglon Auzre] AUAHY dFAH EIEE %01'5}71] 3171
$13le] A48 BoardE HEO] uitol AAIstAch
T-S Bridge Board &J¥-& 41718} Circuit Board £} HA|Q =2t AQ]x],
AY, AAN dFREo] THE #FFZ @AM A3 Helgt =2
el 2 slojo} Firl. EX ALY F4AE 13l T4 BFL VS
A3 Y 4 UEF ADSA A3} =] Frh & FAol ALH
23 Aluminum &% A" ZoT  HBIIY FAJEE AYHI{AL
A8 ZLE ASF UE FZHLE JIB 25Cn HE 27Cn o] 14Cn
AE FUjERE 38 4 Jd2o2 g Ay 713 AF A 2dAB S
A A2 6 3 ol A ¥ 3t
Sjpole] AAL MMM, AYM, 2YHoT 34 ol 2= HEE
Axete] AAL % Connectord ©|83t FlolEL 1I7/iH LR Ae|3lgl
3 EFEod d4E fI%hMs 9% Serial portE Board FH-o ¥
stgct.
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#) 5 A Data Acquisition System

o] 711 8] Software:= CPU 87C51-FA Microprocessor?] U ROMoj| 7]Ql%]
+ Assembly( 7] Ao])&} Personal Computero]] ¢ 3}9)-&uf Data Acquis-
ition Board ofld 1) &¥H A8E ¢lo] Eols Z21¢¥ 2) ¢¥H
AA2E Aelste] Fdol Ueh: X233 3) Diskl} Printero] A8 F
71§3te 221 oF o] AUEd CPUR FEY &3& Personal
Computer?] COM2E Opendlo] ¢lo] Ho|3l COM2 PortE CPU £33} 2
3 el 9600bps, 8 Data bit, No Parity bit, 2 Stop bitZ 3 3slgr}.
CPU ROMo]] 7]J X233 Data Acquistion Program2 THS-2}t}.

Assembly code for CPU 87C51-FA

: MAX170. ASM 1993.6.19
1 INST. =1.6276usec, 7372800Hz
96000bps, No parity, 8bit, 2stop

P1.0 - CLOCK
P1.1 - DATA
P3.1(TDX) - TXD
P3.2(INTROO - (-)CONVST

PCON EQU 87H
TEMP EQU 7FH
CHANNEL EQU T7EH
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BINHEX

SOUT:

ONEBIT:

LJMP BOOT
ORG 0003H
LJMP INTRO

MOV B,A

SWAP A

ANL A, #OFH
ADD A, #07H
MOVC A, @A+PC
XCH A,B

ANL A, #0FH
INC A

MOVC A< @A+PC
RET

DB 0123’

DB 4567’

DB '89AB’

DB 'CDEF’

JNB TL, $
CLR TI

MOV SBUF, A
RET

JB P1.0,$
JNB P1.0,$
MOV C,P1.1
RLC A

RET

—50~

; Intro0

1A:Binary input
iB:High, A:Low

;Adjust PC



BOOT: MOV TMOD, #21H :Tl=baud, T1=16bit Timer
MOV TH1, #OFEH : 9600bps
MOV SCON, #ODAH :9bit, TB=1, Ti=l
MOV TCON, #41H :TF1, TR1, TFO, TRO, IE1, IT1, (Lv), IEO, ITO(E

MOV IE, #10000001B :EA,EC, ET2,ES, ET1, ETO, EX0
MOV CHANNEL, #08 :Counter for channel#

IDEL:  ORL PCON, #01 : Idel mode operation
JMP IDEL
INTRO: JB P1.0,$ :Skip possible 1
JNB P1.0, §
JB P1.0.%
JNB P1.0, %

CLR A

CALL ONEBIT

CALL ONEBIT

CALL ONEBIT

CALL ONEBIT

MOV TEMP, A ;Store temperarily

CLR A

CALL ONEBIT
CALL ONEBIT
CALL ONEBIT
CALL ONEBIT
CALL ONEBIT
CALL ONEBIT
CALL ONEBIT
CALL ONEBIT
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XCH A, TEMP

CALL BINHEX

MOV B, A

MOV A, #'’ :Space
CALL SOUT

MOV A,B

CALL SOUT

MOV A, 7TFH

CALL BINHEX

XCH A,B

CALL SouT

XCH A,B

CALL SOUT

DJNZ CHANNEL, RETURN

NOV A, #0DH :Carrage return
CALL SOUT

MOV A, #0AH ; Line feed
CALL SoUT

MOV CHANNEL, #08

RETURN RETI

—-52 -



1000 ’'max170. bas

1010 DEFSNG A-Z: DEFINT I-N: KEY OFF: BEL$ =CHR$(7)
1020 1F$ = CHR$(10): cr$ = CHR$(13)

1050 OPEN "COM2:9600,N, 8,2,CS,DS” FOR RANDOM AS #2
1140 PRINT : PRINT ” Receiving ”

1170 GOSUB 2000: IF f$ <> 1f$ THEN 1170

1180 iw = 8

1190 GOSUB 2000

1210 GOSUB 2000: f = VAL("&H" + f$) * 256

1220 GOSUB 2000: a$ = f$: GOSUB 2000: = a$ + f$: f = f+ VAL("&H + f
$)

1230 PRINT USING "###as”; f.

1240 iw =iw - 1: IF iw = O THEN PRINT : GOTO 1170
1260 GOTO 1190

1400 END

2000 IF INKEY$ < " THEN END

2010 IF LOC(2) < 1 THEN 2000

2030 f$ = INPUT$(1, #2): RETURN

—53 -



A4Z3HE R B9

B AL vixo] AlPAIR2] Temperature - Salinity Bridge W&

SHE stgon} MM RS HE AR 4 TUE VME ALS
U Be dFME ¥Eo] et AoE wict Foch aleby MAFE
S HER Azl AP ¥ ALo2 AsA HAh
ol A MFoM dAE ARAE] 7He¥t HF Systemo] F71H
3 g, gAY F2AY FA7 sFH CD g JRTUAR
Y & g Zes Hc)
T 2 YA oy Biupe} o] ¥sl8 CPUE Personal Computer
2}¢] Interface§ #13l AM&3tdedl ol AAAHQ System Tgo] €=
¥ Fol CPUE o] 8% BL-EAM AFol= o]’ {2] Microprocessor& ©]
£3t] Kl A%h3] HardwareE /831l Aol 2] BHEIt & ASFSHA
g /s g Zew wcigow WA ATE B3 ol #H
717] ol FE3] ¥EHEF stojof Yot 2 & A3 E AN
3h= 2ol oAk Aol ulF HAdEd "oy RES 1S
e Zeet AEHER 40" UEERE HAES S3iMEe 4 7B
A de B4t Wol 2o oyt 32X AEY dAASY ¥,
F8 FFo oy AbdFole] F48280] tiA] ¥hH A Eglct
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Willis J. Tompkin & 1988 Interfacing sensor to the

John G, Webster IBM PC

Benjaminc. Kuo 1989 2H5A| o

Axpled+3H 1988 C-M0S IC &] A}&¥

7] 1992 AH AEZTY

ZAE A 1992 A/D AWE

AE% 9 1990 A9} mlojhe] QlEjmo]A

e

HARA (714D 1990 RS232 UEjHlolA -§-L&-AlalR

ol 5% 1992 IF713Y APBEY LHUe
L)

A37 1991 HF £33 BUEF Alag i
a3

34 38A 1985 BUEE A (=)
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H

B
1. d¥gxis
1993.6.30
Time Ch. 1 Ch 2 Ch 3 Ch4

10:45:26 1045 284 0 0
10: 45:31 1045 288 0 0
10:45:36 1049 275 0 0
10: 45: 41 1049 273 0 0
10: 45: 46 1049 281 0 0
10: 45:51 2125 535 0 0
10:45:56 2077 539 0 0
10:46: 1 2073 544 0 0
10:46: 6 2069 538 0 0
10:46:12 2069 538 0 0
10: 46:17 2071 541 0 0
10:46:22 2069 543 0 0
10:46:27 2771 531 0 0
10: 46:32 3095 872 0 0
10: 46:37 3093 880 0 0
10: 46: 42 3093 874 0 0
10:46: 48 3093 875 0 0
10: 46:53 3093 877 0 0
10:46:58 3093 881 0 0
10:47: 3 3093 883 0 0
10:47: 8 3093 883 0 0
10:47:13 3093 879 0 0
10:47:18 3091 875 0 0
10:47:23 3091 878 0 0
10:47:28 3091 872 0 0
10:47: 34 3001 873 0 0
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Time Ch.1 Ch.2 Ch.3 Ch.4
10:47:39 3089 879 0 0
10:47:44 3091 871 0 0
10:47:47 3093 875 0 0
10:47:52 3091 875 0 0
10:47:58 3093 869 0 0
10:48: 3 3093 873 0 0
10:48: 8 3093 872 0 0
10:48:13 3091 878 0 0
10:48:18 3091 883 0 0
10:48:23 3091 882 0 0
10:48:28 3093 878 0 0
10:49:49 3091 881 0 0.
10:49:54 3091 885 0 0
10:49:59 3091 884 0 0
10:50: 4 3089 879 0 0
10:50: 9 3089 875 0 0
10:50:14 3089 875 0 0
10:50:19 3089 873 0 0
10:50:24 3091 876 0 0
10:50: 30 3091 872 0 0
10:50:35 3089 873 0 0
10:50: 40 3091 877 0 0
10:50:45 3091 880 0 0
10:50:50 3091 879 0 0
10:50:55 3089 874 0 0
10:51: 0 3089 878 0 0
10:51: 5 3091 873 0 0
10:51:11 3089 873 0 0
10:51:16 3091 871 0 0
10:51:21 3091 875 0 0
10:51:26 3091 874 0 0
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Appendix 2. Port test Program

#include <stdio.h)>
#include <{string. h)
#include <conio, h)>
#include <bios.h>
#include <dos.h)
#include <stdlib.h>

#define COM1 0O
#define COM2 1

#define BUFLEN 4096

#define BASE 0x2f8 /% COM2 %/

#define DATA BASE /% THR/RBR */

#define IER BASE+1 /% Interrupt Enable Register */

#define 11R BASE+2 /% Interrupt Identification Register %/
#define LCR BASE+3 /% Line Control Register %/

#define MCR BASE+4 /% Modem Control Register %/

#define LSR BASE+5 /¥ Line Status Register %/

#define MSR BASE+6 /* Modem Status Register */

#define ONMASK Oxf7 /% 8259 interrupt mask IRQ3,COM2 %/
#define OFFMASK 0x08
/% 1RQ4, COM12&] 73-9-+= ONMASK=Oxef, OFFMASK=0x10 */

#define PICMASK 0x21 /% 8259 Interrupt Mask Register %/
#define PICEOI 0x20 /% End Of Interrupt %/

#define IRQ4 Ox0c /% QE|YHE W %/

#define IRQ3 0x0b

#define DATA7 Ox02 /% A 29o] x7|3}o) R A4E *x/
#define DATA8 0x03 /* tjolE} H|E 8 F= 7 %/

#define STOP1 O0x00 /% ABHIE | &= 2 %/
#define STOP2 Ox04
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#define NOPA  0x00 /% :j2le] ¢S, &4 ®H4 »/
#define ODDP 0x08
#define EVENP 0x18

#define B1200 O0x80 /% &KX %/
#define B2400 Oxa0
#define B4800  Oxc0
#define B3600 Oxe

#define OK 0 /% Flo]R 2elel gutI= ATVOI TS A& uf */
#define CONNECT300 1

#define RING 2

#define NO_CARRIER 3

#define ERROR 4

#define CONNECT1200 5

#define NO_DIALTONE 6

#define BUSY 7

#define NO_ANSWER 8

#define CONNECT2400 10

typedef char byte:
typedef unsigned int word:

byte buffer[BUFLEN]:

word front=0, rear=0;

void interrupt (%*oldvec)():
char online=0;

void interrupt intsr(void) {
rear%=BUFLEN:
buffer[rear++]=inportb(DATA):
outportb(PICECI, 0x20);

}

int rsready(void) {
return ((front==rear)?0:1):

}
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byte rsin(void) {
front%=BUFLEN;
return buffer{front++]:

}

void rsout(byte ch) {
do { } while (!(inportb(LSR) & 0x20)):
outportb(DATA, ch):

}

void rsouts(byte *s) {
while (%s) rsout(%s++):

}

void flush_buffer(void) {
while (front!=rear) {
front%=BUFLEN;
putchar(buffer[front++]);

}

void clear_buffer(void) {
front=rear:

}

void initport(void) {

oldvec=getvect(IRQ3):

setvect(IRQ3, intsr):

bioscom(0, DATA8!STOP2iNOPA!B1200, COM2):

outportb(MCR, 0x0b):

outportb(IER, 0x01):

outportb(PICMASK, (inportb(PICMASK)&ONMASK) )
}

void closeport{void) {
outportb(MCR, 0x00):
outportb(IER, 0x00):
outportb(PICMASK, ( inportb(PICMASK) {OFFMASK ) ):
setvect(IRQ3, oldvec):
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int detect_carrier(void) {
return inportb(MSR)&0x80:
}

void main(void)

{

// byte inbuf[1000]:
byte ch:
FILE %out;
char buf[1000],dest{1000]="":
int cc=1, count=1:
double aaa,cl, c2,dl,d2:

initport():

clear_buffer():

clrser():

flush_buffer():
out=fopen(“serial.out”, "wt”);

while(1) {

if(kbhit())
if(getch()==45)

{

free(dest):

free(buf):
// fprintf(out, "dest length >> %d buffer length => %d
\n”, strlen(dest), strlen(buf)):

closeport():

exit(0):

}

if (rsready())
{
ch=rsin();

// putchar(ch):
printf("%d ", ch):
fprintf(out, "%d\n”,ch):

if(cc == 1)
*dest=NULL:
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Jif(ch==" ")

{

sound(100):

delay(100):

nosound( ):

switch(count)

{
case 1 : aaa = atof(dest):
printf(”\ndest : %s i aaa
%1f\n”,dest, aaa):

*dest=NULL;
count++;
break:

case 2 : cl = atof(dest):
printf("\ndest : %s
*dest=NULL:
count++;
break:

case 3 : dl = atof(dest):
printf(”\ndest :
*dest=NULL:
count++;
break:

case 4 : ¢2 = atof(dest):
printf("\ndest : %s
*dest=NULL:
count++;
break:

case 5 : d2 = atof(dest):
printf(”\ndest :
*dest=NULL;
count = 1.
break:

}/%end of switch%/

= %1f\n”,dest, cl):
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%1f\n",dest,dl):

0
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= %1f\n”, dest, c2):

-

)

&
I

= %1f\n”, dest, d2):

}
else
{
*buf = ch;
strncat(dest, buf,1):
}
}

} /% end of while %/
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closeport();
fclose(out):

—63 —



	표지 
	제출문 
	요약문 
	ABSTRACT 
	목차 
	그림목차 
	표목차 
	사진목차 
	제1장 서론 
	제2장 기본구성 및 특성 
	제1절 기본구성 
	제2절 센서의 구성및 특성 

	제3장 재료및 개발방법 
	제1절 회로설계 
	제2절 부품의 선정과 적용회로 
	제3절 회로 실험 
	제4절 회로기판및 Board 제작 
	제5절 Data Acquisition System 

	제4장 결론 및 토의 
	참고문헌 
	부록 

