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Documents Cours, TD, TP autorisés

INTERPRETATION ALGEBRIQUE DU GRAFCET
Soit le systéme d'équations logiques suivant correspondant a I'interprétation algébrique par activation -
désactivation d'un Grafcet :

E20 = E0.E11./M./DR + E2.E11./M./DS + E20./(E10.M) + 120
E0 = E20.E10.M + E3.CS./CR + E0./(DR./DS + E11./M./DR)
E1 = (EO + E3).DR./DS + E1./(CR./CS + DS./DR)

E2 = E1.CR/CS + E2./(DS./DR + E11./M./DS)

E3 = (E2 + E1).DS./DR + E3./(CS./CR + DR./DS)

E10 = E11.(E0 + E2)/M + B10./(E20.M) + 110

E11 =E10.E20.M + E11./((E0 + E2)./M)

POSS = EO

POSR =E2

0S =E3

OR =E1

VER =El1

1) Grafcet
Donner le Grafcet correspondant a ce systéme d'équations logiques.

2) Synchronicité de I’évolution

Expliquer ce qui distingue une évolution asynchrone d’une évolution synchrone au niveau :
a) du respect des reégles d’évolution du Grafcet ?

b) de la programmation du systeme d’équations ?

¢) du résultat d’exécution du programme ?

3) Choix du type d’évolution
Que choisiriez vous comme type d’évolution pour ce Grafcet? Justifier.

4) Algorithme de traduction
Dormner 1’algorithme de traduction du Grafcet correspondant & I’évolution que vous avez choisi.

5) Programme LD de commande
Donner le programme en langage LD correspondant & une évolution asynchrone.

6) Programme ST de commande
Donner le programme en langage ST correspondant a une évolution synchrone.

7) Situation accessible

A partir de la situation initiale et pour M=1, quelle sera la situation atteinte :
a) dans le cas du programme LD ?

b) dans le cas du programme ST ?

La situation atteinte est-elle identique pour les 2 programmes? Pourquoi ?
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Examen ESIAL 1% année, Module IAI
Acquisition de I'Information

Pour la rédaction de ce devoir :
« vous donnerez les formules littérales avant de passer a I'application numérique,
« vous donnerez vos réponses avec 4 chiffres significatifs et préciserez les unités des
grandeurs.

1. Capteurs de Température

Le capteur de température AD590 d'Analog Devices fournit un signal de 1u A/°K . Sa gamme
de mesure s'étend de -25°C a +150°C.On place deux capteurs AD590 dans une cuve remplie
d'eau pure portée a ébullition. Un relevé des indications T1 et T, fournies par chacun des
capteurs a différents instants a donné le tableau suivant:

a- Pour chacun des capteurs donnez sa justesse et sa fidélité,
b- Concluez quand au meilleur capteur en justifiant votre réponse.

2. Transmetteur de température
Un transmetteur électronique de température possede une étendue de mesure allant de -50°C a
200°C. Son signal de sortie varie de 4 a 20 mA et sa précision est de 1,6% de I'étendue de
mesure.

a- Calculez la sensibilité de I'appareil.

b- Quel devrait étre, si I'appareil était parfait, la valeur du signal de sortie si la

température réelle est de 77 °C ? quelle est sa sortie réelle ?

c- Quel est la température pour une valeur de sortie de I'appareil de 14,5 mA ?

d- Quelle erreur absolue peut commettre cet appareil ?

e- Quelle est I'erreur relative maximale si la température mesurée est de -30 °C ?

3. Sonde Pt100

On se propose de mesurer la température a I'aide d'une sonde Pt100 branchée sur un
amplificateur. La réponse de la sonde est :

R(T)=R,(1+al) avecR,=100Qeta=385.10"°C"

Alexandre Voisin -1-
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TH81215

THS1215 a3V, 12-BIT, 15 MSPS, LOW-POWER ANALOG-TO-DIGITAL CONVERTER
3.3V, 12-BIT, 15 MSPS, LOW-POWER ANALOG-TO-DIGITAL CONVERTER WITH POWER DOWN
WITH POWER DOWN sz MARCHa
s e heolute max| Al ting free-alr tem t
ahso maximum ratings over apera ree-alr rat ure {unles:
features DW DR FW PACKAGE o P " pe ( s otherwise nated)
({TOP YIEW) Supply vol range. AVpp o AGND, DVppteDGND ... ... . . =030 4V
- Og“:u:qs_m'iu:u::n_gw“ T PP 120 rang hm_w_ucﬁomzc:mn._:....::..... e, =03 D03 Y
- m.-._n_m.maawa ] AGND [11 28] CLK Raferance woltage input range, REFT, REFBIo AGND . .......................... -0310A¥pp +0.3 ¥
- m!u_w.m_”.amni.__.ozwn_ CON1 _mm 27|] Avpp Analog input voltage range, AN+, AN~ to0 AGND . e, =030 AV + 0.3 Y
- Differential CONO [fs 25[] QE Chck input voltage range, CLKIo AGND ..., —03 0 AVDD + 0.3 Y
® 33V Supply Operalion EXTREF [}a zs|] DO Digital input voltage range. digitalinputto DGND ......... . =03taDV¥pn +0.3V
# Inlermnal Vollage Reference AlN+ mm 2a[] D1 nUu._m__ﬁ_o_._%_._ZM_ﬁ@n range, digital output to DGND . . e . ~03toDVpp +0.3V
) - AIN-T]& 23 D2 pemting junction tempemture mnge. Ty ... OPC D IECPC
& Out-ofRange Indicator AnD[]z  2zfjDe Storage toMParatum EAGE, TETE «« -« cv v v e erieraereeieaniiieiaieeeeii ... —BPC 10 150°C
® Power-Down Made Avgp [ls 21 [ D4 Lead temperature 1,6 mm {1416 in} from case for 10 saconds .. ................................ 300°C
applications REFT []9 20| DV¥pp = ey Moeeiiated under maxITU M ralinge” My causspermanan camageiothedevice. Thees are sirees raiings only, and
REFB [J10 19]] DGND unglional oparaten of he cevce 21 Meee or a1y oher condions beyond Noae Ir LNEBr ‘recom mended ;] flone” I& not
® Camcorders OVRNG[J11  18[] D5 Impiied. Expoeuns 10 abenilite- max MU mH-rates conctons ler extencsa pericrs may atied devios relaniy.
# Digilal Camera Dit1fjtz  17[[DB
. Dig __,w s prafliz  1sfo7 electrical characteristics over recommended operating conditlons (AVpp = DVpp =33 Y,
Copiers o oeflia  15[os {5 = 15 MHZ/B0% duty cycle, MODE = 1, 1-V Input span, Internal reference, Tryin 10 Tmax) { unless
& Communicalions otherwise noted)
# Tesi hsirumenis . "
- pand Digilizalion sampling rale and resolution
Base| PARAMETER MIN _ NDM  MAX| LNT
description 1g Sample Tequency sk 15| MSFS
The TH51215 is a CMOS, low 12-bit, 15 MSPS analog-to-digital convarter (ADC) thatoperates with Dol 12 B
@ isa . low power, it analkog-to-digital convartel atoperates with a 3
32V supply. The THS1215 glvas ciruit developers complata flexibilty. Theanalog input to the THS1215 can Finteeebin i e sk S i
ba aither single-andad, singla-andad with offsat, or diferential. The THS1215 provides a wide saelaction of i I supplies =
voltage referances to match the user's design requiremants. For mora dasign flaxibility, the internal refa e nce analog inputs (all fies ~3.3 Suhmpsﬂmm prr———— T

can ba bypassed fo usean extarnal reference to sutthedc accuracy andtemparature drift raquirements of the

application. Theout-of-rangecutput is usedto mon itor any out-of-rnga condition in the THS1215's in put range. Peeltve analog Input, Alll+ [ App| ¥
The spead, rasolution, and single-supply operation of the TH51215 are sufted for applicatons in vidao, Liegatve ansiog inpul Al 2 Appj ¥
multimedia, high-speedscquisition, andcommun kations. The speed and rasclution ideally suitcharga-cou ple MODE! - A
davice (CCD) In put systems such as digital copiars, digital cameras, and cameordars. The wide input voltage Analoginput voltage difierence 17 2670 scalé ADC out, (AllN+) - (Al-) MODEZ -2 ¥
rmnge batween Ve g and Vet allows the THE1215 to be dasignad into multiple systems. WMODE3 ) ¥
The THS1215C is characterizad for operation from O°C to 7¢°C. The THS1218! is charcterized for opamation sl ; hd
from —40°C to B5°C. Analoginpul voitage dfierence 10 Ll scale AT out, Al+) — (A=) MODEZ z v
A¥AILABLE DPTIDNS e —— MODEs M. hd
PAG KA GED DEVICES G@&ﬂ. =— 3} er
Ta 28-TEZOF (W) 28-801C (DW) : pAme. kap) 2 2
Aperire unosriainty (itier) 2 pe
0°C 10 70°C THS1215CPW THS1218CoW Yo ———— =
—A0°C 1085°C THE1Z1SIPW THE121510W S, Lppl=aiy B2

m_omnouams_m.d._:m;:_avo:m..__:oaoono.._oms._snmcm__mu_:e.Rm:nnasm:,m:im.:n:mn.__._na__nm_ mbn&.nw__c.._ng
Texas IneTuments semiconaucior procucle and dedal mers ihensio appears a1 Neend ol hie dala sheel.
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> ANALOG
DEVICES

10-Bt 2MPS 160 A
QVCSADGonverter

AB76

FEATURES

CMDS 10-B1t 20 M5P5 Sampling A/D Converter

Pin-Co mpatible 8-Bit Dption

Power Diaslipstion: 160 mW

+5 ¥ Single Supply Operation

Different sl No niinearity: 0.5 LS8

Guamanteed No Mlasing Codes

Fower Dow n (Btandby) Mode

Three-State Dutputs

Digltal ifDx Go mpat|ble with +§ ¥ or +3.3 V logle

Ad |uatable Reference Input

Small Blze: 28-Lead SDIC, 2B-Lead SE0P, or 48-Lead
Thin Quad Flatpack {TGFP)

PRODUCT DESCRIPTION

The ADB?6 Ba CMOS, 160 mW, LO-bit, 20 MSPS analog-10-
digital convertet ¢ ADC). The ADB?6 hazan on-chip input
mmple-and-hok amplifier. By implementing a mu Histage pipe-
lined architectu i with output ettot cotrection logic, the ADBIG
offers acctate perfomance and guataniees no meming codez
ovet the full opetating temperatu ve tange. Force and senge con -
nections 1o the wference inpuigminimize external voltage dwpe.

The ADB76 can be placed into o sland by mode of operation
teducing the power below 50 mW. The ADB76'z digital 1O
interfhces 10 either +5 V 0r+3.3 V bgie. Digital ontpnt ping
can be pheed ino high impedance siate; the fomat of the out-
put B itaight binary coding.

The AD876'z gpeed, teznhution and zingle -zupply opemtion
ideally sn it & vatiety of applicationg in video, amltimedi, imag-
ing, high zperd dato acqu ition and communiestions. The
ADB6's low power and single-gmpply operation st ity tequire-
mentz for high apeed portable applicationz. Lts zpeed and tego-
lntion ideally il chatge coupled devioe (CCDyinput gyslems
such ag oolot scannez, digital copiets, electronic still camerz
and camcorderz.

REV.B

niarmadian urnished by Ansag Devices ix beli eved 1o be accurate mnd
relinhle. Hawever ,na respansibilify is zeumed by Analag Devicesiarits
um=, nor {ar any infringamenis o palents ar ather rights ai third parfies
which may resuld fam it use. Na license is granied by implicadian ar
alhawiseund & any prlent ar pateni righis ol Analag Devicss.
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CHL figy OV DRV

The ADS76 comez in a gpace sving 28-lead SOIC and 48-lead
thin quad flatpack (TQFP)and iz gpecified overthe commeial
(0°C 10 +70°C) tem petatn e range.

PRODUCT HICHLICHTS

Low Pawer

The ADE16 a1 160 mW consmmeza froction of the powerof
presently avaikble 8- or L0-bit, video apeed converters. Fower-
down mode and =ingle upply opetation fartherenhance itz
degitability in low power, battery opetated applications sneh
agelectronic =il exmeras, camcorderz and commu nicotion
FYREME.

Yery Small Package

The ADR76 comez in a 28-kad SOIC, 28-lead SSOP, and 48-
lead zm tface monnt, thin quad flat package. The TQEF package
is ideal for wcy tight, low headtoom designz.

Digital T8 Functianality

T he ADB?6 offerz three-giate cutput control.

Pin Campatible Upgrade Path

The AD876 offerz the option of laying out designg for eight
bitz and migrating to 10-bit wemolution i prototype tem lig
wartant,

one Technology Way, P.O. Box 8103, Norsiood, HAG2162-3106, U.E.A.
Tel: 781) 29-4704 World Wide Web&te: http:)) w'sw analkg gom
Fax:761)328-6703 O Analkyg Devices, inc., 1836

ACB/6-SPHOAACAT

(om0 T With B = +5,0¥ Difo= +50Y D= +33 Y, g = +40V Viggp=
+20V faax=20METS unisesctherwise notad)

ADETEIR-8 ADET
Parameter Min Typ Max Min Typ Max Units
RESQLUTION L) o Bitz
DC ACCURACY
Lmegral Nonlineatity (1ML} 10.3 ti0 L0 LS8
Diffecentiol Monlinearity (DMLY 10.1 1035 0.5 Tt LSB
No Miming Codez GUARANTEED G UARANTEED
Offzet Erme ol 04 % FSR
Gain Etrot 0.1 0.2 % ESR
ANALOG INPUT
Lnput Range 2 2 Ypp
Lnput Capacitance 50 50 pE
REFERENCE INPUT
Refeence Top Vollage 335 40 4.5 35 10 4.5 v
Refemnos Botlem Voliage Lé 0 2.5 Lée 0 23 A
Reference Lnpot Regigtance 250 250 f+]
Refemnee Lnput Current 30 BO mA
Reference Top Ot 5 35 mv
Reference Bottom Offat 15 35 ny
DYN AMIC PERFORMANCE
Effective Nomberof Bita
fur= L MHz 18 90 Bita
fior= 1.58 MHz 74 18 8.2 %0 Big
frr= LOMHZ 15 82 Bitz
Signal-1o-Noke and Digortion (SN +D) Ratio
fpr= | MHZ 19 56 dB
fir = 3.58 MHz Er » 51 56 a8
fr= LOMHz Ey) 51 48
Total Hotmonic Digtortion {THD
fir=1 MHz 62 62 dB8
fier=3.58 MHz 62 -36 &2 -36 dB
fir=10MHzZ 60 -0 dB
Sputicuz Free Dynamic a.ﬂ_w«._ ~65 65 dB
Full Power Bandwidth L50 150 MHz
Differential Phose 0.5 0.3 Degree
Diffetential Gain L L %
POWER SUPPLIES
Operating Voltage
AVpp' +4.5 +525 ++.5 +5.25 Voliz
DVpp' ++5 +525 +4.5 +5.25 Yoliz
DR Vpp +30 +5125 +3.0 +5.25 Yoliz
Opetating Cotrent
LAVpp 0 25 20 25 mA
LDVpp 12 L6 12 L6 mh
LDRVYpp 0.t L al 3 nh
FOWER CONSUMPTION 160 190 160 190 nW
TEMPERATURE RANGE
Specified o +70 o +70 °C
1NOTES

'AVeo and D Voo mum be withn 05 ¥ of each ocher to omncain gpecified perbrmanos leek

2158 WH:= Input Frequency.

Specibeacions mi bject o change wihour nodce. See Definkion of Speciicrions for addiion 1 mbruncion,

REV. B



