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ABSTRACT
Remote temperature monitoring system is used in ternperature measurement when difficult
to read and record temperature. But thermometer in this systemn use easy in ternperature
measurernent and computer interface
In thus project, A RTD is used in temperature measurement in 19mV/ 1°C, Analog to digital systemn
is to covert voltage from a RTD to digital data and transmitter is transmitted data in 1200 baud rate
when wireless communication is used to transmnit data to receiver and interface to computer by RS-
232 when record in computer by software.The Remote temperature monitoring system can
temperature measurement 100 data when measurement at 0°C to 100°C and show outpur data by
monitor.
Features of transmitter
Supply voltage & 12 V for transmitter and modulator
Supply voltage 5V for ADC0804
Transmittion frequency 86 MHz
Transmittion area 50m
‘Transmittion power 70mW
Features of receiver
Supply voltage +12 V for receiver and demodulator

Supply voltage 5V for MAX-232
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2.1 TEMPERATRE SENSOR

1
o

- f s  as Y o ) 4
Wy sensor AifimsifAousiludaiulugdusenaudmuniu usedu uionszua aws

aa a 4 ay o a
pangiifinfdouutasy Flidrofunarsyiamu

2.1.1 THERMOCOPLE

Thermocouple U Transducers fndaausundoulvih Semusald 18 Tasasalunios
Tauaziiuiingangla nseaniunuaie

It 1 a ° a 4 4

Thermocouple Hugunsaifiuaiuhasguuainuazesiidifausundou Infule
pangiifdouuadly Thermocuople Usznaududualalanzanriafuasuduaaididae
o~ o 3 P 1 2 Y P o v a o < A A '
AunUmgduvie ddasdntaniasgmilaedulineinieonsesouq aell dasves

R @ et ' [ - & <t ' . . 2
duadtafdenanoiuiliSonin hot junction duBAUMENTI9ZSENT cold junction 1il® hot
. . Vo ¥ a o a [ va . .
junction 1@sunniouszinausady Irfh ficunsadan 187 cold junction

Tasmadeniduniafimnzeay usadu ithezudsaaumsnaouniaswesgmugiia

) b

Msia iesvinguautd lunsutamdsaunudou ludundasm WA Thermocouple

< - Y s . ar d'
mmmmna'lmnﬁu Thermoelectric Transducerﬁdg‘ﬂ‘n 2.1

i
|
<rETATUPE STALE H
}
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L

a ' o 1 v
JU% 2.1 m31s2ynA Y Thermoucopie pa134189
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(fi® hot junction ¥84Thermocouple ¥sunndoumuiuluvasd cold junction 84145
JUNNUANDY ATWUANANYBIYUNANYSY junction ezt lffanszualna muss
ﬂs::1m?iﬁmas(u'c‘rm'f;mmsmzﬂ%'mﬁuuiﬁﬂ'waaqmﬂgﬁ

Saqh19Usznoufudiy Thermocouple Yudunezdun Iron-Constantan,Copper-
Cdt;stantan,Chromel-Alumel Uag Platinum/Rhodium-Platinum _
MINT 2.1 uaasdasaevesqungiiues Thermocouple LIAAZILY agAsuIB IR TU

T > . L4
wiaeiiad araeesnrusulen (Fevesinqusaszdudiuin Indh daudnghasaiiudaay)

AN 2.1 AT UAAIAAYULUDS Thermocouple

%1183 Thermocouple Fregungd ipTIYM
(easnrusulad) (fiadTravineosr sy
{ED)
Iron-Constantan 0-1400 0.03
Chromel-Alumel 500 — 2300 10023
Platinum/Rhodium-Platinum 1000 - 2700 0.005
Copper-Constantan -300 - +700 0.025

Y /a‘ o : a a g L'd
fiaeinlsiu Thermocouple Teziiuiad harifimesuuy permanent-magnet moving
. 12 ' a LY a =3 " aa L4 3
coil Alinuhaemsfdnuutasvssniudu I uReadinies arfidmesuaae sitlusives
ar 4; 4 é o u 4 Y r : ar
usaAU N Thermocouple  afra¥iuFnzduiusgunall  Auiumnavesusadiu Trihd

mnsedfunaouldiiiumizogungild lunsiaeninnues Thermocouple 1Wuriudez 1%

a oy o é s o -
Potentionmeter unufindlnariimey e ldusedulviiomn Thermocouple Tivirlviiiney

wearasa uasz lgnmsulS sufiounusafuues Thermocouple AUAMISIAUULAIADS
SENSITIVE

STANDART HERM
— GALVANOMETER ~ T OCOUPLE
CELL _—. = emf

11 2.2 20T sumousussdu TrHhues Thermocouple Augadu Iridhiiden
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2.1.2 THERMISTOR
. - . a a J & o o dad o ) g
Thermistor 138 Thermal resistor {fudelszAyfasnsdnimiadulssdnivesni
v ' Aﬂ v a Yy a J& ' y " . o 1
AuMuAsuUMUIuay HUADMUNLIUN AINIIUAIUNIUYES Thermistor XAAAY 1u
L4 '
Thermistor URUUUHUM AT UMUYsaiufiguuglifessinezanasi 6% degungiusay
=t a a J P < Y . = ’ a ac Y :
paruAITEARILYN $992ii 149 Thermistor finulademsdlowinlasguuagiidun datu

o

¥
391iouF Thermistor TumsJauazmunuaasasunsyrisganpilugeganniiag faud -

100 °C 94 300 °C
s4q Y o . : Y . .
Tan:aaﬂ'lcmwhmxﬂu Thermistor uu'lﬂuﬂ manganese,nickel,cobalt,uranium,
g 1 [ v P
NBUAS, uazman [y A1nIdIuMTHYB Thermistor 90411549 0.5 Toru 89 75 wany
¢ o a 4 e . o . da 4 4 -
Tovu MisfiezduegiugUauazvuiauessiy Thermistor fllvwmaniqeeziiiuiuugnilanie
° a ' L4 : t . 4’ - : ra
sz filldurguananedaud 0.15 uu. fis 125 uu. Thermistor wuuTiazAansegiivany
1 < 4 3 ' . : : ! .
yoaauduaReazainuAns 1audiu Thermistor tuvduq 171408 Thermistor HUY
é = ) : \J
AU (disk) HOZULIWNIY (washer) FATVHIMEUAITUINAIIANA 2.5 131, B9 25 w11,
Thermistor Uﬂﬂl’ﬁﬂ'ﬂﬁl“ﬂﬂ‘lﬂﬂ]ﬂiuﬂﬁ Fe1¥  Thermistor mmsn“l%"lﬂamqmw
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x:-f r-i g4 o=t

Current (lme:r:s)

7UN 2.4 pardnyazyeseay - aszua’liih

Cunt it QA as)

114 2.5 audnyusveanszud - nal

Thermistor Gaaunsavszynd lWiFlumsTansolmsedariuoulasenlad 18 1aols

Thermistor 783A2093 30U nI0lFlunuianazaruqugangiang 1é8nun
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a1319 22 arsdenldnuledasedagungd

ICNUMBER | LM34CZ LM35CZ LM335Z LM3911N

TEMP RANGE -40°F TO -40°C TO -40°C TO -25°C TO
+230°F +110°C +100°C +85°C

SPOT +08°F AT | +£04°C AT i2°C AT NA

ACCURACY +77°F +25°C +25°C

(TYP)

RANGE +1.8°F +0.8°C +4.0°C +10°C

ACCURACY

(TYP)

OUTPUT 10mv/°C 10mV/°C 10mVv/°K 10mV/°K

SCALE

SUPPLY S5V - 30V 4V - 30V NA 8V - 35V

VOLTAGE

RANGE

QUIESCENT 70uA 60uA 0.4-5 mA 1 mA NORMAL -

CURRENT

nngthziuledfldfulunugaamassuuasfinagn Tashleued LM34CZ une
LM35CZ dfufdsuannaquasiinnuiissnsege Wenwniludadusussnrhelay
uazssmusaFaAEA dauiM3ssz duledfrunsaliudueniyn 'l wazeninmez
Hudadiufiussrunaiunazled LM391IN szsmnestousedudiedaiaasaasugaugd
uazestuouidh B ludnderilfleddmtin hiddusasnaeugunginiei U $idua
Indgungininannfiownsaged 14
2.13.1 8% LM34CZ / LM35CZ,
Faled IM34CZ way LM3SCZ vxfidaauuy TO-02 3afi 3 vurae 183unts
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CENTIGRADE SENSOR FAHRENHEI(T SENSOR

-2 - -110 saruwarIge -5 - +230 eamrtusular

. 14
1U7 2.6 sUs1auaaens Ideufiugiuvesled LM34CZ wag IM35CZ

v o < [} :Y a LY dy Y o 1
nngtnradliifudsginassseslideuvesledaseiall  fidunagesnudniees

1 4 14 [ 1 4
AuFMaHzeumgamglisigah +5 °F uaz +2 °C uatdsams W leFaswiaiiTan 14

¥
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40 °C nioovezlfundsnie Idudvasdimsadrauseduay degudi 2.8

V+ V+

o

3 3

2 Vout 2 Vout
LM3s5CZ t—OQ—0 LM34CZ —o—0
RI=(V-)/50mA % R1l={V-¥50mA
] 1
v V- \9.
CENTIGRADE SENSOR

FAHRENHEIT SENSOR

71U 2.7 299sas19Tagung Tves LM34CZ tay LM35CZ
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3 o o ' 14 a s J ° o s  a < )

TnaaFdimauiudszelure ifdlavhfadu ldesi tasdouvsaiuGoadosnm &
b d * 3 y

Usingmisalll dneszifanugdaseffusdenusunng uagdassaiaunsafiifaldlaonis

aslnaadlu3smngi 2.9

v+ v+ .
o)
T TO HIGH
TO HIGH-Z CAPACITANCE
J -
LM34CZ 5 LOAD LM34CZ ) LOAD

OR 4 OR Q >
LM35CZ LM35CZ %
1 1

__J i I

70 70 v

717 2.9 asas leFdAu Tnaavssruflszage

2.1.3.2 18% LM335Z

To% LM335z asvhaumilouduTiues laleanidsuntausidunssud

as ada a QA o a o a [o)
Tuauganginiinsnfounawesidudssdnsgamaiiiu +10 mv/ °x

V+
BOTTOM VIEW
AL « -
W (mAY Vout
® LM335Z
OUTLINE ov

11 2.10 g5 aasmis IdauduTuvee lod LM335Z

- ¥ g A ' ¥ a o a
nnyduaasidmuasgtiasmsldanled v3ssz Asluuuusssuawazuuud

. b 4
Yiumszdoaldlasheesfivs o 1ddTugegangll +2 °c fa +25 °C dwfulfus r1
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2.133 8% LM3911
TOP VIEW

Ve
4
% l x 6V3 . OW-AMP 0K
f_ -@Lwt.:»j\)ﬂ_7 g

" B I

NC ll

OUTLINE v-

71l 2.11 jUauazudenlaszunsuyeslo® LM3911IN

a o ¢ d < a

Tugtfi 2.11 uaasliudegyiauazsudenlaszunsuves legnrugugungi

A = 1 s _a s el a 1 oa a'
LM3911N Fanolulszneudaofiues 1 leatiousadudiess AansindaguugimAanaiadi

fudsauesminaiunazesiusuil

2.1.4 RTD TRANSDCER
RTD (Resistance temperature detectora) s Temperature transdcer 3;1‘?9111‘}:'7‘{1'{11115 0
Wanuasuantime hifhawgungl quauidfin/founlas Wud  Awannimien
arugunmiues  msiaguuglidiomsiamanuduniuues  RTD unadadadendn
Resistance thermometer RTD daulngiflulanz Platinum(P) msizIfnrugndesquuaziinu
autaifouihuduass PRTD 7119 uilegiiudl Standard n1salugiu 220 fa 850 serniraiFon
Tash PRTD aunsonuegluanmgungiidendnndTasliaugadeuniuimasaciuns
Yol Tawnnyﬁmzﬁmmc’humuqqifmﬁaqmunﬁmifuw?e Sond  fisdanlsednd
amﬂnmﬂumﬂ (PTC: Positive temperature coefficient) mlfluﬂmﬁuumm RTD lm:ﬂﬂlfﬂmﬂ
fiddydndenilves RID  Aenrwaunsalumsasanimdumdininfieganldmandou
wnevesguuginng Sumneds nsiiadosnmlunisiFnuilinsiagungilisiign
Foumue manfiounlasmaninudumiuves RTD svfadludandiusumanudumud
gangilng aium Error snasineziisties Srnudumuiigaunaindves RID i
AN
2.1.4.1 Hann13vee RTD
arug iy hidh Tuduana Tanzeznidoust amaums daif
Rt = Ro(1+0T) 158 dRYdT = oRo

die Rt finAATudIuMuYesada lansngunql ©°C
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Ro ADfIATIUMIUMINY89a74 Tanzngaingdl 0°C
o a fp dulszimimanAsuntasnaudumu Tiieegunai 1oc
é 1 <t | ﬂ' a 1]
(QUQ/°C) (temperature coefficient of resistance) ¥3A1 o LA uLAeu Tuauyiaves lansiyu
watAly 000392 (UQPC) nndmgagll 0°C uaulftdam o« vesmsBeundas
. a [ 1 [} s b4 . . L4 a aa ay
pangiiluudazdsz hinlsduithuduase (nonlinearity) ludesfifmsmasguidesns
l ] ) 9 o d’
Auusuansan 18 lagldaums dadl
Rt=Ro(I+CL T+PB T +¥TH
A1 @, Buaz v 1A91nMINAe. (empirical qantity) FanuTENSHARIEAIMUA

17 19U HaNAdY
L =13.985 X 10°

B

-
]

5856 X 10~

-10

4330 X 10

~
1]

v
=%

qﬂsummsai%"léfﬂaaquzhums1%’@1u’7’i¢’1’nqmsmmgnﬁ’muﬁuz’nqq
(Accurary) 1A Tagviaq 11 msAiussldgas Rt=Ro(1+aD) Tauidonldi o aruaisie

2.1.4.2 ¥1av83 RTD

Tushe 90 Tk aomfunazmnauvarouiiRedestumsHino iR
Téfvuamas gt 1y anudi Tunmunudndanissionieinamany (SaMa)
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(VCQ). The prezm:plifier is usac 2 z limitzr sesh hatine
put signals abeve fypically ZMV RN'S are amziliec o a
consiant hign level signal. The mulliclying-fype shase
datacior 2cis 25 2 dighrad exclusive or gate, its auigut
{unfiltarzd) procuces sum and cilfaransa irequencies of
:ne ingut and the VCC outout, | ingut + {inout (2 incui)
and 1 ingut - { input (0 Hz) when ihe phnase S218aist St
put to remcve (he “swan” {requency component while-
sassing the difference (CC) czmpenem to arive the
VCO. The VCQ is acuually a current comralled oscillator
with its nomina! input current (Ig) set by a resistor (Ra)
10 ground and its driving current with a resisicr (J4)
‘rem the phase detector.

The other seciions of the XR-2211 act to: -.etermine if
e VCQ is driven above or helow the cenizr “recuency
(FSK comparater); pracuced SGi active hign and active
low ouputs 10 indiczte when ‘he main PLL is in lock
{muzdrzture phase cetecior and lock conecior compala-

-
ye
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XR-2211

ELECTRICAL CHARACTERISTICS
Test Ceadiions: T2st Circuit of Figure 1,VH = V= = €V, T3 = +25°C.C = 33007 8y = By = A3 = Rs = 2040,

AL = 4.7 kQ. Sinary ln:'.'s groundes, Sy and S closed, unizss Qlnerwise soeotied,
| xf-zzuvzzniv | x3-2zc |
I . |
PARANMETER | MIN IT‘(P {.v:x KIN 1TYP [XAX | UNITS CTNSITIGHS ;
GINEAAL 3
Sumoty Voltage ~ - g 2.3 20 | a3 20 v !
Sucsly Currert ' * 7 g s mA Ag = iC Q. S22 Sig. 4 |
0SCILLATOR SECTION [
Fraguancy ACTUracy =1 =13 =i 3% Cawvetisnlicm ig = ViRgZ)
Erequency Siabiiity | Ay =12
Temesrature =20 1 =30 =20 comi*C | Se2 Fig. §
Power Supcly 0.3 |[-0.3 0.05 =V VT = 1221V See g T,
.2 0.2 w | VTS = 0.5V S22 Fig. 7.
'Jooar Frecusncy Limu 0o inte) ' 2C0 Natd ‘:‘O = 3.2:9 ﬁ_', = 250 oF
Lewest Practical
Cperating “recusncy . 0.01 0.Gs HZ g = 2M2.Cy = 30 5F
Tirming Resisiar. Rg : Se2 Fig. 5.
Czseraiing Sange 5 e = 2309 139 .
Qasummences Range T 10 | s co <0 S22 Figs. Tarz 8
| 107" -HASE 9ETIITOA SEUT.ON
Pea- Oumout Current =18 :‘.‘C-O! =300 =iCI[=120; =772C P Mezsured at Fin 11
Outout Ottsat Current =1 =2 PRy
Cutzut rpedanca - 3 H ’ en
i Maximum Swing =4 =5 =¢ =3 v :fzrenzad 10 Pin 10
QUADRATURE PHASE DETECTOR ' Mezsursd at Fin 3.
Fezk Curout Current 100 {180 150 2A
Culput mpecance 1 i hEE
Maximum Swing 11 11 Voo
INPYT PREAMP SECTION B Measured at Fin 2,
Inout !mpedance 20 20 k2
Input Sl | .
Voltage Fequired o | . =
Cause Uimiting . 2 10 2 ) .mv
. : rms
YOLTAGE COMPARATOR SECTIONS
Input lmpedance 2 2 MQ Mezsured at Pins 3 and 8.
Input Bias Current 1C0 p{se) nA ’ s
Voitage Gain S5 70 33 70 c¢s RL = 51
Qutput Voage Low 200 200 my Ic = 3mA
Output Leakage Current - 10.01 0.01 pA Vo = 12V
INTERNAL 5§F§E}{CE -
Voltage Level 49 | 53 57 473 |53 [535 v Measured at Pin 10.
Qutput krpecance 100 100 Q -

1-24
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z2 Vekage, Y3 (Pin 10): This pin is internally bjased
elernrce vottzge fevel, Vg Vg = V=72 - 830
—V. The dc voliace levet at tnis pin forms an intemal
rafarance jor the volizge levels at Pins 5.8, 11 -nc Tz,
Pin 10 mes: be bypasssd (o ground with 3 01 27 ca-
pacitor ior Zropar o arziion of the cirzuil.

J4TA

- r:.orot.- "t rex .
= e
_
anipl=tymi=ind
c:‘:—.
.-‘?‘n_} :_] Cd V
re(rmr -

—
td Z ot poms D: S z ;3:_:)::“."

LOCy O€ILCT LOCX 3CTCT
A Cowr

Funcilonal Slock lagram of 5 Tens and 73X

riguis 1.
Ducadiag Sysiem Ysing X8-1211

L=ag Phase Setecizr Quisul (Pln 11): This l2rmikal 218w 28
a migh mpecance ouitut tor he ioac ;nas= c21acior.
foled ~rard

a2 FUL loco liltar is lormed &y Ay ana &y conneciad
S 1

10 Fin 11 (s2e Figure 2). With no incut signal, of with ng

Rase arrol within the PLL. the dc levef at Pin 11 s very

sha
~aarly ecual tc V. The seak voliage swmngG avanzcle at
‘e gnase GEIEC.OI oulput is equal io =Vg.

$1e w1y vy [ '

rex VIRV
(-1 14

Ty Pway
" laCrLeL=Cr

0}

Fiqurs 2. Ganerafizad Circuit Connection for FSX ind Tonz
Deiaction “
YCO Camtred laput (Pin 12): VCO {ree-running frequency is
determined by external iiming resistor, Rg, ccnnected
{rom tis terminal to ground. The VCO {res-running fre-
Quency, {g. 5

g = —1——HZ
Ale

where Cq s the timing capacilor across Fins 13 and 14,
t-3

For optimum temperaiure stability, Rg must e in the
range of 10 KQ to 100 KQ see Figure 8).

AR-221

This terminal is 2 low impedance zoint, and is internzlly
bizsad zt a dc ‘evel equal lo Yg. The maximum timing
curzent &rawn fiom Pin 12 mest b2 ticmited to <Z mA lo

oo

i

'—.v-'se!y preoonicazt 19 the _x:emel iiming ca,,
_Co. cinnecied zcioss ihesa iarminais (se2 Figure
Cq musi S& monpolar, zad in the rang2 of 203 oF 1o

coar cpatation of the circul

3 Timing Cagacher (Pins 12 and 14): VCO frequs {
sacite

{alay
ac:

"lﬂ

e -

fraN

vee -ﬂnn
YCO Frrgquency Adjusis
cannaciing 2 poleniicmeter, Ay, |

-

gut
DESIGN EQUATIONS
F

Lliveiment: YCO czan b2 line-iunad ty
= saries wilh Rg at Pin
12 {3e2 rigure ).

vl F 2s-Aunaing Freguency, ig: XR-2217 does nct have 2
"

VCO ouisut terminzl. Insi2ad, the VCO cut
uis zre internzily cnan2cizd 0 ne onzse CelEcis
2ctions of the circuit. Howaver, for cat-up or agjust:
ment purposas, VCO frzs-running iraguency can Se
~zasured at Pin 2 (with Co disconnacied), with no i
1 2ad with Pin 2 shonieg 13 Pin 10, '

“ﬂ

:S=a Figure 2 lor c2liniticn of camoconants.)

3. VCC Centar Frecuency, !g:

2. Internal Reference “Yoliage, V3 {me22sured at 7in
10k, .

vg = Vi2- &30 mV

3. Locp Low-Pass Fifter Time Ceonsiant.

= Gy

4. Locp Gamping, {:

S
G4

[ o= s
L N .
5. Loop Tracking Eandwidth, =alfg™ oL
allig = Ry/Aq i

(VO . = ~
. FSK Data Filter Time Constant,
T = ReCr
7. Loop Phase Datector Coaversicn Gain, Xo: (Ko is

the differential dc voltage acsoss Pins 10 and 1%
per unil of phase error al ghase cetector input):

K¢ = 02Vg/r voltsiradian
8. VCO Canversion gain, Kg: {Kg is the amount of
change in VCC irequency, per urnit of Sc voltage

change at Pin 11):

Kg = —1VgCqRy Hzvolt



XR-2211 o

8. Teial Losp Gain, Ky
((T - 2:3(9:-(0 = UCQa‘ rac’sacivait
10. Fezk Phasa Ueatecicr Curent igl

(A = V.:. (\‘C'.S,.~.. A

APPLICATIONS INFOEMATION

ESK DECOENNT—
Figure € snows 2 basic cire=xt connacticn iof F3K Ja-
cz fzrence 3 Fgures 2 ang 8, (N2 lunce
ue axiernzi components zre defined 2s foticws: Ry
zng Cy set ime PLL center irecency, 31 sals e Sys-
iem sangwacin, anc Co sets =e leeo dilier time con-
giznt anc R lcoo camping Bcisr. Cranc Az ermoa
cna-pele cosicstecicn liliar 2or the FSK Czis 2uicul.
¢ Az (= Si0°X2) om Pin 7 lo Pin 3 iairo-
tgaczzck eoress 2 FSK comzarzier o
LEASSICA S20ae=n SUITU! oG sizias.

Seccmmencat campsnent vakes Cr scme of (ne mast
commenty ws2s FSK 5ands are given i Talile !,

Tha cucun of Figure © cdn Se fzdorad lof any FIK Ca2-

¢2C:ng aooncaiicn Sy (e cncice of live 2y crreuil Com-

Jonenis: S, Ay C‘,.J Cy 2na Cx For 2 given ser ot F3K

mark ang scace lrecuancies, iy7ang !a, iheca tanime-
a -

-:dates 23S oliows:

b) Chocse value of dming resisicr F3 0 e :n e
range ¢f 10 K2 @ ;80 K. Yhus choice is arsitrary.

v
e e

3

TO reasg

et 3»!' : — é seTECTOR
g ]

Yaer AA
=y ox

MR VITATOTY. VI 2 [J—-—]= 23w
IPEAc) Ry - X

F?gura 3. Desensittzing lnput Stagm

The recommandad vaivae is Ag = 23 KL Th2 fnzl
value of Raas normatiy Gnz-iunac with (e s2risg po-
e...xome(‘r r\x

-

¢! Calcuizte vaive of T from d2sign eguaticn (1) ar
from Fgure £;

. CO = UF.Q{Q .
¢) Calcvlate Ay 17 giva @ Al egqual 10 he mark space

daviation:

}

Ay = nr‘(c( = 2]]

2) Caicuisie Cj 0 s2tlocs zzmiping. (See dasicn scus-
uen No. &)

For Rz = 1CQ KO, 53 = 310 KA, the reccmmencas

Moie: Al calculatss somssnesnl valuss axceni-An €in

%o rounced !0 ing A2ar2st 313nC2(C value, and Pa can

Se varied to hne-iun2 ceriar lrzcuency. ihrough 3 se-
ries gcoientiometer, fy. (S22 Figure £

14

JUPFLY CUNALNIL, [mA)
.

-
-
-
e

SUPPLY YR TAGL Ye (YOLTIY

Figurs 4. Typical Supply Cur.:n‘ vs Y= (Logic Cutputs
Opea Clrcunad)

12 14 1e 18 » = kg
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RR-2217

Gasign Examele:

75 Saud FSK damedulzicr wil mark sgzce
frequancies ¢l 11 TTT Ho

Siep 2: Chocse 8g- 20 K2 (38 KO faed rzsisiorin
saries wiln S RE sgianicmezy)

St2o 3: Caleuizie Cq from Figure 5: Cg = C.0%2 »F

Siep 41 Cales {iFRs = Ro2Zel0E0V = Z20KA

RIREETE N

[
n
I
I3
ir
v

.
!
)
3
v
hY
.

Tagte 1. Racammended Companent Values lor
Commenty Uzed FEX Sinds,
{See Cirzult =! Fgurs 9.)

! FIX 2iKD | L¥20INT VALUES i
!
b 302 Zaud Ch = 0238 .5 Cz = 300847 |
I f+ = 07 "4 :-‘ = 0C Fc = 13 <N H
Sm = *Te v - =~
j Sz o= LG e IO
300 Zaud Cq = 0022 :F Cz = 0CC3urF
) = 2025 H1 1Ty = 0.LC4T 47 3g = 1242
lg = ZZ2S8 Hz |7y = 200 K2 -
12C0 Saud Ca = 0.62T w7 Cz = 0.0022 47
Iy = 1200 Hz [Cy = 007 »rF Ag = 18X
iz = 2200 kz |7y = 30KE

F3X DEZODOING wWiTH CARRIER DETELT:

The lock detect section of XR-2211 can be usad as a
carrier detect opticn. for FEX decccing. The recem-
menzad circuit conrec:ion for this aoplication is shown
in Figure 10. The ocen ccliecior lock cetect cuizut, Pin
8. is shornad to cata suicut (PR 7). Thes, daia cutput

¥C2
Sl . TUME

g
l[,—o 5 o

Figure 10. External Cinneclors far FSX Semedulzan with
Carrisc Dstect Capability

Note: Jatz Qutput is “low™ Whea No Cacrisr is Present.

128

will B2 disztied 3t "few” siate, until (nere is a carriar
wiinia (ha dateciion Band of tha PP 3nd ine 7.3 oue-
Sut gs2s “Niga” 2 enzcie ha daiz culzutl

The minimumvaiva ¢f ine lock Jz2izo {iller czpacilznce

Chis :r.vn s2ly sreponicnal o tha CEoure ranga,
This i incoming raguancizg sver
~DiCh ine icop can 2czuire leck 2nd is shwayvs izss nan
.;_/x..\, rznge. wis lunnar itrmitad by 4. For mest
= +73 XC, tne 2o00r8x-

o= Aoyl
o

H

Zar Q
(o

AUZ. :
s minicum vaiue ¢f Ca can Te datermunac oy.

C5 (37) = i€icasture rance in Hz,

) .=
H2CUENTY Tty

sively |

in2 cck

e, When g iing s ::Pse .
¢! the PLL the logic state 21 (nN2sE JUISULS cnc\.r—e r3.

..‘.e :L.ci‘Oﬂ [oN ..‘.E noulicng.

cnan colleciar

;o resisises Ay

2cth logic quituis 3
typ2 =.ag=s anc recuwire 2xternal

A5 Snown in Figure

L
¢ W

and HL..;-

1
T
L\

romt e = LA, et ves
A ”n./:" = i Sam Tt
=) —
i 187700 {
— :

=it
E‘1
L)
'lfl"ll
FM

|(l
nd
n

———) ¥ o

Locc
LS outrmar o o -
T o OuTNY -
_— o
- ' ' . .

Figura 11, Circzit Canmecten for Tons Detaction '

With reference to Figutes 2and 11, lr'e !unc'xons c{ th
external circuit camponents can be explained as f(oi-
lows: Rg and Cg set VCC center {requencyr Ry satsihe
detection bzncwdit Cy sets the lew. passtcop. flté.
lime constant and the leop damping facior.. Ry and
Ay o are the resgective pull-up tesistors lor the Q and
Q legic oulputs.

Desiga [nstructisns:

The circuit of Frgute 11 can be optimized for any tone
cataction applicazon by the chcice of the S xey circuit
components: Rg, 31, Cg. Cy ang Cp. For a given input.

——

=



~n2 lrequency, 's. thase paramatars ace caicu-
.. Chosse Apto b2 in the (2 2 of 13 X210 1C3 XA,
kH

This cngice i§ aITIIEMY.

ic sa2t cenizr j2cuancy, fy ecual i g
% CO = /A ﬂ‘S

o

12 C

e

O
a
™

=l

se

-

0,

o
[1']
W)

- Czicuizia Ry 10 s&t tandvacin = il (see Casign

azuzticn No. 3}

PTY - . - Tom,
.a- Tha letzl coizeiion Sandwigit govars ine e

M
=
o)
©
Q
é.
il
[

‘.

™

{

“
i

€
Q
(43
hi)
|
[#]

s cotimum for mest isne deeciar 2o
= 0.25 .

sing C. imzicves n2 suot-bane

nan, dulincreases s PLL caciue tmal

> {1E&/casture rance in H2)

ncreasing Co_sicws down he logic cutout ¢ s:::nse

time. :
Jesign Examples:

Tona zetecior with a detection band of 1 kHz = 20 Hz:

o

Choose Rg = 2C
i2nugmeter).

K2 (18°K2 in series wilh 2 X So-

&

Chcase Cq for g = 1 kHz {from Figure &) Cy

Q.05 47

c

-

Czlculate Ry: R1 = (Rg) (3C002T) = 1 ML

d = 0.25.Cq =

—

Calculate Cy:for ¢ = /2 C4

0013 uf

e) Calculate Co: Cp = 16138 = 0.42 47

f) Fine-tune center frequency with 5 X9 poienticmeter,
Rx.

UNEAR FH DETECTION: -

F-2211 can be usad as 3 linear FM deatecior ior 3 wice
ange of analeg communicziions znd leiemelsy zCTh-
zugens. The recommendeq circuit connecticn ior ihis
ocfication is show— in Figure 12, The demcdulated
cuipul is tzken frem the loop chase detector cutcul (Pin
11), rough a pest-detection filter made v of B¢ and

& 2nd an external bulter amptifier. This butter am*lm-
er is necessary because of ithe tigh impedance culout

™ )(

[V e ]

0

-
")

10

at Fin 11, Normaiy, 2
can tevused a5 2 :...

i

[ =
° ° av . pasend
A =
[ 4 —
H e
- T, .
—t Vi :
" '!
—o—i R IT] pumatl IO J
= i
T b I
" B \
—
b b -
n ]
|
| {
= ve
= $ o e °
A e aes I
S PN
<, Go A g > wa

~—" simet

'I[-o

Ny

211 3ng 3 Ineensl
n Izzanan fer Com-

Line2e FM Seteciar Ysing XR-2
0p Amg. {522 Section cp Ceuig
pnasat Viluzs )

Figuee 12, !

Veut = A1 ¥a3100 Rg Vottsi®h cawation

where Vg is thewnia
- 639 mV) For ih2
HQ u.:) v‘\ ang C;

ingl relerance voliage (Vg = ¥ ~12
choice of 2xteraal ccmzenents Ay,
S2CLon on design eguatens.

Pe WCIPLCS OF GPERATION

Sigral muu( (Pin 2): Sm"al is ac \_9""!&0 o thes (errnal,
The inizrnal imgedance &t Pin 2 is 20 X Seccm-
mendad inpul sicrnat lavel is in the (ange of 10 mV o

to 3V Ims. )

Quadraturs Phass Oetecior Qutput (Pin 3): This is e high
impecance output of guadrature chase detector ana is
internally connectad io ihe inpuf of lock Jetect verage
cermparator. In tone detection apphcgnons. Pin 3is con-
necied !0 ground through a parallel combication of Ap
and Cp (see Figure Z) to efiminate the chatter at lock
datect outputs. Il the tone detect section is nat used:
~in 2 can be feft open circuited.

Lock Oetect Ouidut,.Q (Pin S): The output at Pm S is at
“high" state when the PLL is cut of lock and ¢o2s 1o
“lew™ of conducsing siate when the PLL s locked. T
an coen cgllector type output and requires 2 pxii-up e-
sisior, P1, 10 V+ {or proper aperation. At ate, it
can sink. up to 3 mA of lcad current.

Lock Detest Compisment. Q (Pin 5): The output.at Pin 6 is
ihe logic cainptement of ihe lock cetect output 3t 7in 5. -
This cutput is zisa an coen collecicr typs siage which
czn sink 5 mA of lcad current at low or “on” sizie.
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£5X 0ata Ouwizet (Pin 7): This oulzct is an goen callecior FSK Cemgariar laput (Pin 3); This is ne hign impscans
lcgic stage whicha recuires 2 pulkup resistor, Ry to V + inout 10 tne 7 3K volizge comoparzior. Normally, zn FS:
{or prooer eoeraiion, I c2n sink 5 mA cf loag cusrent. nest-gstection of cates hlter is connesied Belween thi
. -y : - . *
vonan decsding F3K sx:.;nals._F:K czia culput is at iermudtal and the PLL onase catactor culzul (Fin 17%)
Tnigatt or el siaiz for low iaout lrecuancy, 2ng at Tris caiz fiier is icrmed 5y Rz anc Cz of Figure 2. T,
“lowe’ of Ton’ siate fer n:;h Dt frecuensy. i no insut T inresnold velizge of inE comzaraisr is s2i v ing intar
sicna!l is prasent, ne logic sizie 2: Pin 7 is incatermi- nairelzrence veltage, Vg, evailesie 2t Pin 30,
natz. ) >
EQUIVALENT SCHEIMATIZC CIAGRAM
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XR-2206

)

Monolithic Function Generator

s23AL GESCRIPTION
~e XR-2273 is 3 mznglitdic luacticn generator inta-
jat=d cizun T3Zasie of - 2reaLsing Nign guality sina,
uare, flangi2, 1ams, anc suise wavelfcrms ¢f hign-
pamiity and 3cIuracy. e cuisut wavaicims can se
i ATZIIUCe NG r2Cuncy Motulat:T 3y an acizfe
wal voltagz. rFerecuancy of So2aisn can a2 saleciag
ixiernaity cva2r 2 fange of G211 Hz o mcra an 1 MMz,

“ha circuit is 1IC2ally suldag lor communicatiens, insitu-
6N, anG luaclica generaicr asslicalons tacu-

“ag sinusOrCai IS, AM, M cr FEK anerstion. linas a

Kt

'_-p-cal el sc2ciicanen of 2C some*C, Tha asaillaior
Suenc, Can T2 23y swast suar 3 200011 recuen.

‘¥ fange. wid an eal2 1 vciiag2, Raving 1

4y gmail AiT2¢l g g sicoen,

FZATURES

:‘.:'N-Sine LWave Jisiornzsn 2.3% Tycics!
Zrcatlent Tarmczrature Slacihiey 20 porvtC, Tyoical
{ge Swaeo Aang2 000, Typcat
‘ow-Sucoly Sansitidy 3514V, Tyaeal

agar Amattuce Adooutanan
7L Cemzacate F3K Conticls

fige Sucoly Aange 1QV tg 23V
giustagte Quly Cycle 1% 0 997
PPLICATIONS

Navefarm Ganeraticr:

iwaeq Ganeraucn

\MIFM Generaticn

«F Coaversica

3K Gereraticn

“isa-acked zcss (VCT)

WSILLTE MAaxuAUN A2TINGS

Swer Sucoty iy
Swer Qissication TEQ mw
. Derata sdove 25°C * SmwiC
Stal Timing Cuss=nt § mA
“Qrage amoaraicsz ~33'C i3 -i15C°C
)]

FUNCTIONAL 2L2CK OIAGAAN

SrvazTay

icJ.

MAVESCANA
AT

I

—

.

CAQu~g

S G
Curul

Jroass

FSx
INPY T

CRCIZING INFOAMATION

Mt Numaer g3 2T Creraing Timparatuca
Cerarme -35*C 3 -125°C
Caramic 9*CTiz ~-70°C
Plasuz 3Cu -73C
Cerarmic 2°C 2 -70°C
Plasuc 0=Cta -73°C

SYSTZIM 0SSCAIPTIAN

Tha XA-2206 is comarised St lour funcienai Soeks: 4
rarIge-contrctiea asc:ttator (VCZ), an asaicg s ser.
ang sine-shacer: 3 uaily gain Sut’ar amptifier; and 3 set
of fuirant switches, )

iha ¥C3 aciuatty procuces an Suisut reguaccy Sro-
poricral 1o an input cusrent, winel is Sresticac Sy 3 fae
Sisicr rom (2 ing emtinals 13 ground Tha cusrang
Failches route one of te Hrng pins SErant i3 e
WCZ coniratled Sy an 73K input S, 13 procucse an Sut-
sul traguancy. With two g Sins, two =scrze2 cutsut
fracuarTizs can be moesancantly precuces ‘o F3X
Gar2s3t:cn Acsfications.
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XR-2206

SLEZVAICAL CHARACTERILTICS

Ves: Cangitions: Test Chzuni ot Frgure 1, Y™ w 12, T = 23° C = J.0% 4F Ay = 1CC Q. Rz = 10«0, Az =~ 22
Unl2ss ginztarse ST2C0IE2. Sy D20 ISr inEngre, closec 37 sine wave.

| X3.7205M i X5-73%8C !
SARAMETERS | I YR D MAX ] MIN TP L MAX | UNITS CINDITIONS

GENEAAL CHARATERISTICS

Singts Sugcsty Verzge 0 5 *Q € Y

Soiit-Sucsly Yonage =3 =13 =3 =132

Suzzv Current 2 7 HO 22°] mA Ay = 0k7

OSCTILLATUOR SETTICR

Mazx, Coerzing Freguancy c.2 v 3.5 H MHz |C = (CC02F 31 = 1x Q2

Law~est Fraciicat Frecusnsy goay ! 321 Hr [C = 2247 3y = 2M2

Frecuancy Acoueacy =1 =2 =2 hootiagin = 1RGC

Tempzaraiure Stediity =201 =33 =20 22ami*C1G6°C 5 Ts s 70°C

Ay = Ag = 20xQ

Suzziy Senkitivity 6% | o gen v Vizw = 10V VuigH =

v
A; = A3 = 20k @
Sw2es Fangs acstofiitiinlslate bt el A=l jfwe a =1k
i l'_:;;.-'lz.'qu
S~a2ez Uneany !
101 Swazs 2 ! 2 %l = 1xMzfy = 0 4Hz
1380.1 Sw2es ) 3 ¥ fow 10D Az Iy = 100
{ YHZ
FM Cisiortion [ o.: kA =1C% Deviation
Reczmmances Twung
Ccmpanants
Timung Cicacrar: C Pt 120 1 0.001 1CO P See Figure 4,
Timing Resrstars:” ! ooy ! 28C0 | «Q
Ay & 3y

Tiangla Sina Wave Curcut See MNote !, Figuwe 2,
Triangte Amphtuce *80Q 160 mvix Q | Figuee 1, Sy Ozen
Sine Wave Arolduge <9 50 H g0 mVik 2 | Figure 1, Sy Closea
Mazx. Cuisut Swwg & 8 V20
Quisut Impecancs &G0 8C0 Q
riangte LUneanty 1 i 4 .
~mchtuge Stagray 0.5 0.5 (== ] For 10C3:1 Sween
Sine Wave Ampatde 2600 2800 ppv*C | See Ncie 2,

Stac:ity : : ’

Sine Wave Distortion A .
without Agjustmern 2.5 2.5 h Ry = 30k2 PR
With Acjusiment 0.4 1.0 0.5 1.8 e See Figures § and 7.

Amclituce Moculation :

Input Imzecance ) 1C0 <0 1C0 k2
Mecutiation Rarnge 1CO 100 e
Cartier Sucoressaon 35 55 ag
Lineanty 2 2 " For 95% mecdulation

Scuare-Wave Cutxst R AR .
Amgzlitude 12 12 Vpp |Measured at Pin 11,
Aise Time ' 250 250 nsec |C_ = 10pF
Fall Tine 30 50 nsec [C_ = 10 pF
Saturation Volage 0.2 | 04 0.2 | 0.6 v I = 2mA
Leakage Current C.1 20 0.1 100 aA Vi1 = 26V

FSK Keying Levet (Pin €} 0.8 1.4 4 0.8 1.4 24 V . | See section on ciccuil

controts

Reterpnce Tycass Voage 2.9 3.3 23 28 3 s v Measureq at Fin 10,

Hats 13 Qutout amoikace &5 Srecny srocoriicnal lo the resisiance, Ra, o0 Pin 3, Seé Figure 2,

Nota 2. For maxirsm umshivce SRoEly, A should de a posiive lemcerature caefticient resistor
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?'):“nq-shiﬂ Xeying:

1, Z”-2205 can ke ::era:ﬂ with TwQ sazarata timing
'5::{5 ]¢ ara A3, ssnneciac 3 ne timing Pin T and
7,soectively, 28 sr.:wn in Figurz 12 Cao2nding ¢
H ;oiaﬂ-{ of e logic signal 2t Pia 9, aither cam or N2
_..- cf (nass timing resisises is aciivatag. i Pia S is
’.,,-..xrc:.uad or cenaaciad ie & Bias voltage 2 2V, eniy
{5 activatad. Simitacyy, it e voliage levei at Pia G is
-.v onty Az is actvaisd Thus, the Sulput lrecuzncy
) xeyﬂ Satw221 teg l-ve's ty ang {7, as:

My = MRACang !y = /A7

- rente o \‘..

¢ egiil-succly co2ration, tne keying vollage 2t Zin s
--,n-nced [ A
i

“_.g OC Level Cantrct:
U

iy dc level at tne cutsye F'-' 2] 's c::r"xnr'ilmv 2
PaeasifNade Sias 2 Pin 3 in s10Q. 11 ane 12
3 is Siased oWy :g:q.,a.n \/v' arc 3reung. o
- 3n outsut ¢ lavsi af «V ™12,

,.._JN

“"_.'CnTICHS INFORMATION

PRI

i3 ‘Wave Genzeaticn

=zul -unui Adjusiment:

.._.‘ R

58 10 sRcws (02 circu! :“rv‘.cﬂ or senarating 1
l:--sou:al ouisut rem (a2 XA- 3. Tha cosznuemarsy,
{at Pin 7, provicas tae casweg !r:c-.:ency tuoing, Tha
Samum ouout $waag 1S graater than YV T2, ang ne2
’::cal arsicsuen (THOY :s <25, Il low2r s1n2 wave
ortion is Sesites, JCSiSRa ac..stmen:s can 22 -
fa as uESC-':E" n e iSiowng section

:

z circuil 3¢ Figure 10 can 22 conver(ed (a sCiK-sLSTly
V:uon simzty Dy restating 2 .;::ur.d czanechans
j~ ¥ = Far scut-susDiy €S2ranen, Bg can 22 ey
“nectad to groung,

-
.

Extyenal Adjusimemt:

.3 r'armon-c camiant o smusscat CU(?.:{ a0 :2 B

=

--;ue 11, The :o:er.:::.

wnant

i 'e wave‘otm symTe :'/. ™= TTacure
ISticws:

23t Rg at miczoim, 39 agyust [ 13t mmmmmum
=siortien,

N Ay sat 3s azcve, 2cjest Sg to luniner recuce
Zsizrticn,

agie Wave Generation

n-tdt .u.-...».;..n“ -....
I

zircuuts ot Frgures 10 ang 1T €3n ST oohvernaT 1D
—.|. ""n wave n-q.’am-q N’ sEmTY coen ; n
g 4 e, S| coan). Amontuze of ne rIngte e 1
':"'-'3'2'1 Tanc2 Ine ne wave cuinul,

1
<

o

1-197

AR-22006

Fleuca 12 snows e circuit coanection ior :—'Ls:uv‘:l
73K sig=al czeration. Mark and stace {rucuancies can
3= lnc::encmvy agjusizd, oy ha chace a! uming re-
sistars, Ay and A7; ne oulcul is £N3se-continuous cur-
ing transitions. The keying signal is agplisa (€ Fin 9. The
circuit can Ba ccnvanad 19 sclit-sucply ogaration by
simgly raziacing ground win V', :

FS¥X Seneration

Pulse 2ad Ramp Generaticn

Figure 13 shows ihe circurt for puisa ard rams wave—
tacen ganaraticn. In tnis moc2 of ocaration, e FSK xey-
ing tarminal (Pn 9) is sh%02G {C N2 square-wav2 cutput
(S 1), ana me circuit auizmaticars -r_.,-e."C/-st
k2ys ilsall Detws2n (WO $222/A(2 I juangizs Curing
(N2 pesiivegomg and’ aegativ2-going ouiSutl wave-
lorms, Tha culse waein anc Zuty cycta can te aciusizd
ftem 1% 0 §3%. By ne casice ¢f 8y anc 83, The val-
u2s of Ay ang A2 should Se i the rang2 of 1 xC @ 2
Ma,

PRINCIFLES OF OPERATION
Qezscriction of Cantrels

Fraquancy of Gperatian:

scuancy of ascitlaton, !g, is d2tarmined Ty (e ex-
i2rnat irming cacacitor, C, 3cress Fin 3 ang S, anc by
e umung c2sistor, A, connecias 10 auner Fia 7 or 8.
The (requancy & grven as:
lg = L H2
AC

ind can 22 icjustad Sy varviag nther R or C. Tha rec-
cmmanc 2 vatues cf 8, fer a givan lregu2ncy range, is
snown m Figuce 4, Temcerature siaoiity is coumum lor
2 %0, < 3 < 203 xC. Aeccmmenced values of C are
from i1CCQ of 1o 100 i

Fraguancy Sweep and Madulaticn:
Fraouanzy of es=faticn is creoortionat 1S the 10l um-

ing cutrent, I, 3wn lrem Pin 7 or 3.

320 Iy (mA)
— HZ
C (w)
T<mng tarmurats (Fin 7 or 8) e low-nscecance pants,

138 arewiarraily Srasad at + 3V, wilh r2spece o Fin 12
Traguancy varies linearty with I cv 3 wade range of

cureem vatuas, from 1 At J r:k The lrecuency can
= soatrcilag gy aoatying 2 canual vollage., Ve 'a the
ICIVated TG our as shawn in Fiqure 9. The irequen-
<7 cf oscttanen = related to Ve ast

a v
PRI S (o] ST
"C el ki



L)

AV SRS
AT Z
whece Yc is in valts. The voltage-lo-frequency cSnver-
sion zzin, X, is givan as:

K = H02YC w = S22 popy
CAUTICN: For sateiy oceraticn of the circuil, iy
snowic he limutec 10 I MAL

Output Amglaydal

Mazimum cuisut amctitude is inversely prezonicnal
e sxiernal resisior, A3, connecizc o Pin 3(s22 Ficure
2). For sine wave cutsul. amptitude is 2o0preximately 60
mV pzak ser k@ of Az; for inangle, the peak ampho-de
is aooreximately 160 mV peak per kC of Rz, Thus. Jor
eamgle, Ry = S8 %0 wouid preduce sopreximataty
=3V sinuscical cutsut amgtilude.

Amglituds Yesuiaten:

Cutout amplituce cza >2 modulaisd Sy 2zolying a2 de O
25 ang a moculating signatto Pin 1. The infzmal impeg.
ance at Pin 1 is 2oorexinmately 100 k2. Cuiswi amsli-
e variesdingarty wiln 52 2opiieq veltsga at Pin g, ler
values cf ¢z bias at this sin, wunin =4 volts A V+12 25
snown in Figure 5. AS Hus Sias level 23proaches Vg,
ne chase ol the cr—===icaal is reversed, anc the am-
chtude goes Rrough zero. This Jropeny is suitacie for
snasa-¢hult keying and sucoressed-carriet AM g2anerg-
lien. Toral eynamic rang2 of amgtituges mocuiation is ao-
sreximately S5 €S.

CAUTION: AM caatrol must Se used in canjunciicn
g 2 wall-regulatec suesly, sinca ne oulput ampiituca
ncw becarnes a function of Y+,
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source program

#Finclude <graphics.h>
#include <conio.h>
#include <dos.h>
#Fnclude <stdio.h>
ﬁnc‘-lude <process.h>

#nclude <bios.h>
#define ESC 0x011B

void initgraphics();

void display1();

void temp!(intint.intint):

void temp5();

void temp6();

void man();

void onepage();

void menu();

void init_port(int,unsigned char);

unsigned char rport(int);

unsigned char TENTEMP({10] = {0,0.0,0,0,0,0,0,0,0};
unsigned char TENTEMPX([10] = {0,0,0,0,0,0,0,0,0,0};
struct time ©

stuct date d;

unsigned char data{200];

unsigned char hour{200];

unsigned char min{200];

unsigned char sec{200];

wt year{200};
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int day{200];
int mon(200];
unsigned int cat = 0;

unsigned char rdata:

void main(void)

{

cirscr();

unit_port(1,0x83);

menu();

void menu(void)

{
it key;
int command = 0;

unsigned int catl;

prind("\a\a\a\a\a\n\n";

princ("
printf(" REMOTE TEMPERATURE MEASUMENT SYSTEM\a™);
prind(”

prind("™\a";

print(" 1. GRAPH\n");

prind(" 2. RECORD\a");

prind(" 3. EXIT\a";

printf("™a™);

prind(" Please select menu.__"™);
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scanf("%d",&command);

switch(command)
{
case [:
'uiitgmphjcs();
do
{
key = bioskey(1);

rdata = rport(]);

data(cnt] = rdata;
gettime(&t);

hour{cnt] = t.ti_hour
min{cnt] = t.ti_min;
sec{cnt] = LIi_sec;
getdate(&d);

year{cnt] = d.da_year;
day [cnt] = d.da_day;
mon {cnt] = d.da_mon;

cat++;

TENTEMPX(0] = TENTEMP(0};
TENTEMPX[1] = TENTEMP(1];
TENTEMPX[2] = TENTEMP(2];
TENTEMPX(3] = TENTEMP(3];
TENTEMPX[4] = TENTEMP(4];
TENTEMPX(5] = TENTEMP(S};
TENTEMPX[6] = TENTEMP(6];
TENTEMPX(7] = TENTEMP(T];
TENTEMPX(8] = TENTEMP(8];
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TENTEMPX[9] = TENTEMP[9];

TENTEMP{[0] = TENTEMP(1};
TENTEMP(1] = TENTEMP(2];
TENTEMP(2] = TENTEMP(3];
TENTEMP(3] = TENTEMP(4];
TENTEMP[4] = TENTEMP(S];
TENTEMP(5] = TENTEMP(6};
TENTEMP(6] = TENTEMP(7};
TENTEMP(7] = TENTEMP(S);
TENTEMP(8) = TENTEMP(9};
TENTEMP(9] = rdata;

man();

delay(6000);
}while(key != ESC);
closegraph();
meau();

break:

case 2.

clrser();

prind(" D/M/Y H/M/S TEMPERATURE™);
prind(Ma”);

for(cnrl = O;cntl < 20:cntl+=+)

{

prind (" %02d:%02d:%02d  %2d:%%02d:%02d %f\a",day{cnrl]

;mon{cnatl],year{catl ],hour{cnrl },min{cnrl],sec{cntl],datafcnrl}/1.28);
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}
getch();
clrser();
prind(" D/M/Y H/M/S TEMPERATURE\"),
prind(™\n");
.t:or(cntl = O:cntl < 20;cntl++)
{
prind(" %02d:%02d:%02d %2d:%02d:%02d Zef\n",day(20+cnt!]
.mon{20+cntl],year{20+cntl ],hour(20+cnt! },min{20+cntl],sec{20+cnt! ]
,dara{20+cnt1]/1.28);
}
getch():
clrser();
prind(" D/M/Y H/M/S TEMPERATURE\n™);
prind(™\a”);
for(cnt! = O;cntl < 20;cntl++)
{
prind(" %02d:%02d:%02d %2d:%02d:%02d %f\n",day{40+cntl]
;mon(d40+cntl],year{40+cntl ], hour{40+cnti],min{40+cncl ],sec{40+cntl]
,data{40+cnel}/1.28);
}
getch();
clrser();
prind(”™ D/M/Y H/M/S TEMPERATURE\™);
prind(Ma”);
for(cntl = O;cntl < 20;catl++)
{ .
prind(” %02d:%02d:%02d.. - %2d:%:02d:9:02d %of\a”,day({60+cntl]
;mon{60+cntl],year{60+cntl },hour{60+cnatt ],min{60+cntl],sec{60+cnatl]
,data{60+<cnrl}/1.28);
!
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getch(};

clrser();

prind("  D/M/Y HM/S  TEMPERATUREW™;
prind(™a”);

for(cntl = Oscntl < 20:cnt‘1%)

R

prind(" %02d:%02d:%02d %2d:%02d:%02d %f\a",day{80+cnc!]
Jmon(80+cntl],year{80+cntl],hour(80+cntl },min(80+cncl ], sec(80+cntl]
,data[80+cntl1]/1.28);

1

getch();

clrser();

menu();

break:
case 3:
exit(0);

break;
default:
breaks

reomns

void init_port(int port.unsigned char code)

{
union REGS r;

rX.dx = port
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rhah =0;

r.h.al = code;

ne86(0x 14 &r,&r);
etum;

}

unsigned char rport(int port)

{
union REGS 13

rx.dx = port:
r.hah =2;

ne86(0x 1 4, &r,&r);

recurn r.hual;

!

void man(void)

{

display1();

remrn,

void imitgraphics(void)-

{

et gdriver = DETECT;

int gmode:

78
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initgraph(&gdriver,&gmode,”c\ec\Nbgi™);
retums:

!

void displayl(void)

{
setbkcolor(BLACK);
rectangle(0,0,638,478);
setcolor(BLUE);
rectangle(2.2,636,50);
setfillstyle( L,BLUE);
floodfill(4,+.BLUEY);
setcolor{ DARKGRAY);
rectangle(2,430,636,476);
sedillstyle(1, DARKGRAY);
floodfill(4,440,DARKGRAY);
setcolor(YELLOWY;
ourtextxy(230,25,"DEGREE OF TEMPERATURE"™);
setcolor{ CYAN);
ountexxy(275,70,"CELSIUS™);
sercolor(19);
ounexixy(520,460,"ESC to exit");
sercolor(CYAN);
line(25,90,574,90);
line(25,90,25,115);
line(86,90.86.115);
line(147,90,147,115);
line(208.90.208,115);
line(269,90.269,115);



line(330,90,530,115);
line(391,90,391,115);
line(452.90,452,115);
line(513,90,513,115);
line(574,90,574,115);
line(300.90,300,40);

temp6();

temp3();
setcolor(153);
temp1(20,120,33,320);
templ(81,120,94,520);
tempi(142,120,155,320);
ternp 1(203.120,216,320);
temp1(264,120,277.320);
temp1(325.120,538,320);
temp1(586,120,399,320);
temp1(447,120,460,520);
temp1(50%,120,521,520);
termp 1(569,120,582,520);
setcolor( YELLOWY; _
outexxy(9,370,"TEMP1");
ounexxxy(70,370,"TEMP2");
oumextxy(129,370, " TEMP3");
outrextxy(191,570," TEMP4™);
outtextxy(252.570,"TEMPS™);
ountextxy(313,570, " TEMPE™);
ounextxy(374.370,"TEMPT™);
ounexxy(435.370,"TEMPY™);

ountexxy(496,570,"TEMP9™);

ountexxy(554.570," TEMP10");

reanmon:

30



void templ(int x1,int y1,int x3,int y2)
{

ine ~cntl;

i.ntl-cntl:

int cne3;

setcolor{GREEN);
rectangle(x1,yl.x2,y2);
rectangle(xi-1,y1-1 x2+1,y2+1);
rectangle(x 1-2,y 1-2,x2+2.y2+2);
setcolor(BLUE);
rectangle(x{-12,y2+20.x2+12.y2+35);
sedtlilstyle(1,BLUE);

floodfill(x 1-6,y2+21,BLUE);
setcolor(13);
outtexxy(x1-5,y2+25,"");
sercolor(195);

for(cntl = Ojcarl < [1;cntl++)

{

line(x2~4,y2-(catl *20),x2,y2-(cati *20));

}
for(cnG = 0;cnG < 50;cnG++)
{
line(x2-1,y2-(cn3*4) x2,y2-{cn3*4));
}
setcolor(15);
- for(ent2 = 0;cn2 < 10:ca2++)
{

ountexxy(x2+7+Hcne2*61),y 1+0,"100");
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outtex Xy (X2+7+cn2*6 1),y 1+20,"90™);
outtextxy(x2+7+(ca2*61),y [ +40,"80");
outtexxy(x2+7+(ca2*61),y1+60,"70");
outtexxy(x2+7-+cn2*61),y 1+80,"60");
outtexmxy(x2+7+{ca2*61),y 1+100,"50");
oi.xttcxbcy(xl+7+(cnt2*6 1),y [+120,"40™);
duttexxy(x2+7-+cn2*61),y1+140,"30™);
outtexxy(x2+7-+cn2*61),y [ +160,"20");
outexXy(x2+7+cn2*61),y L +180,"10");

outtexXy(x2+7+{cnt2*61),y1+200,"0");

void temp3(void)
{

int catl;

setcolor(RED);

for(c’ntl = 0 ;cntl < LOjcntl++)

{
line(20-+cntl*61),(320-TENTEMP{carl ]/1.28),
(33+(catl *61)),(320-TENTEMP({carl /1 .28));
line(20+(cntl *61),(321-TENTEMP{catl1/1.28),
(33+(cntl *61)),(321-TENTEMP(catl [/1.28));
line{20+(cnt] *61),(322-TENTEMP({cnrl}/1.28),
(33-+cntl *61)),(322-TENTEMP[catl /1.28));

}

reqrns

}
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void termp6(void)

{

int caotl;

setcolor(BLACK);

t'or(.c_ntl = O:catl < 10;catl++)

{ .
line(20+{(cnel *61),(320-TENTEMPX[cntl }/1.28),
(33+{catl*61)),(320-TENTEMPX[catl]/1.28));
line(20+(cntl *61),(321-TENTEMPX[cntl}/1.28),
33+{cntl*61)),(321-TENTEMPX[cnt1}/1.28));
line(20+(cntl*61),(322-TENTEMPX[cnrl]/1.28),
(33+{cntl*61)),(322-TENTEMPX[cntl ]/1.28));

requm;
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