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Figure 1 : tapis incliné
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Figure 2 : tapis horizontal
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Figure 3 : cycles préprogrammeés
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Figure 6 : réponse 2 a la simulation (vitesse)
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Figure 8 : dispositif d'inclinaison du tapis
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Figure 9 : rendement du dispositif vis-écrou
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Le rendement d'un dispositif de transformation
de mouvement est donné par le rapport (en
valeur absolue) entre la puissance de sortie du
mécanisme et sa puissance d'entrée.

Cas de sollicitation n°1: un couple moteur est
applique a la vis et une charge résistante est
imposée a |'écrou.

Cas de sollicitation n°2: une charge motrice est
appliquée a I'écrou et un couple résistant est
appliqué a la vis.
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Figure 12 : distance EH en fonction de la pente du tapis
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Figure 13 : réseau de courbes de fréquence cardiaque
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Chaque courbe posséde un maximum puisque, au-dela d’une certaine vitesse, le coureur rentre dans
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temporairement.
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Document Ressource 1 ; microcontrbleur

PIC16F87X

7.0 TIMER2 MODULE

Timer2 is an 8-bit timer with & prescaler and &
postscaler, It can be used as the PWN time-base for
the PWN mode of the CCP module(s). The TMR2 reg-
ister is readable and writable, and is cleared on any
device RESET.

The input clock (Fosci4) has a prescale option of 1:1,
4, or seiected by control  bits
T2CKPS1:T2CKPS0 (T2CON<1:0>}.

The TimerZ module has an 8-bit period register. FR2.
Timer2 increments from 00h until it matches PR2 and
then resets to 00h on the nextincrement cyde. PR2 is
a readable and writable register. The PR2 register is
initialized to FFh upon RESET,

The match output of TMR2 goes through a 4-bit
postscaler (which gives & 1:1 to 1:18 scaling inclusive}
b generate a TMR2 interrupt (latched in flag bit
TMR2IF. (PIRt<t>})

Timer2 can be shut-off by clearing contro! bit TMRZ0ON
(T2ZCON<23>), to minimize power consumption.

£.4
.19,

REGISTER 7-1:

u-o RMAW-0 RMW-0

Reglster 7-1 shows the Timer2 control register.

Additional information on timer modules is available in
the PICmicro™ Mid-Range MCU Family Reference
Manual (DS33023).

FIGURE 7-1:

Sstz Fiag :
bt TMR2IF | Gteeqm

TIMERZ BLOCK DIAGRAM

Foeoid

T20UTFSS:
TZ0UTPSO

Note 1:TMRZ regisizr outout 220 be sofiwars seiscted oy the
SSF moduie 83 5 baud ciock

T2CON: TIMERZ CONTROL REGISTER (ADDRESS 12h)

RAN-0 RMV-0 RAN-0 RAN-0 R/MV-0

|

[ rouTPsa| TouTPs2[ ToUTPS [TOUTPSO | TMR2ON [T2CKPS1 [ T2CKPSO |

bit 7

bit 7
bit 6-3

Unimplemented: Read as '0'

= 1.1 Postscale
= 1:2 Postscale
= 1.3 Postscale

1111 =1:18 Postscale
TMR2ON: Timer2 On bit

1= Timer2ison
a=Timer2 is off

bit 2

bit 1-0
= Prezcaleris !
Ji1=Frescaleris4
ixz=FPrescaleris 16

bit O

TOUTPS3:TOUTPSO: Timer2 Cutput Postscale Select bits

T2CKPS1:T2CKPSO0: Timer2 Clock Prescale Select bits

Legend:
R = Readable bit
-n = Value at FCR

ey
=

W = Writable bit

U = Unimplemented bit, read as 0
'0" = Bit is deared

Bitis set x = Bitis unknown




8.0 CAPTURE/COMPARE/PWM
MODULES

Each Capture/Compare/PWh (CCPF) module contains
a 16-bit register which can operate as a:

« 16-bit Caplure register
« 18-hit Compare register
« PWHM Master/Slave Duty Cyde register

Both the CCF1 and CCPF2 modules are identical in
operation, with the exception being the operation of the
special event trigger. Table 8-1 and Table 8-2 show the
resources and interactions of the CCP module(s). In
the following sections. the operation of a CCF module
is described with respectto CCF*. CCP2 operates the
same as CCP1, exceptwhere noted.

CCP1 Module:

Capture/Compare/PWN Register! (CCPR1} is com-
prised of two B-bit registers: CCFRIL (low byte; and
CCPR1H (high byte}. The CCP1CCN register controls
the operation of CCPF1. The special event trigger is
generated by a compare match and will reset Timert.

REGISTER 8-1:

CCF2 Iloduie:

Capture/Compare/PWN Register2 (CCPR2) is com-
prised of two 8-bit registers: CCPR2L (low byte} and
CCPR2H (high byte}. The CCP2CCN register controls
the operation of CCP2. The special event irigger is
generated by a compare match and will reset Timer1
and start an A/D conversion (if the A'D module is
enzbied).

Additional information on CCF modules is available in
the FICmicro™ Mid-Range MCU Familv Reference
Manual (D833023) and in application note AN594,
“Using the CCP Modules” (DS00594}.

TABLE 8-1: CCP MODE - TIMER
RESOURCES REQUIRED
CCP Mode Timer Resource
Capture Timer1
Compare Timer
P Timer2

CCP1CON REGISTER/CCP2CON REGISTER (ADDRESS: 17h/1Dh)

u-0 u-0 R/W-0 RAW-0 RAN-0 RMAW-0 RAN-0 RAW-0
[ — | = [ cepxx | cepxy | ccPxma [CCPxm2 | CCPxi1 [ CCPxMO
bit 7 bit 0
bit 7-6 Unimplemented: Read as 0
bit 5-4 CCPxX:CCPxY: PWM Least Significant bits
Capture mode:
Unused
Compare mode:
Unused
PWHNM mode:
These bits are the two LSbs of the FWh duty cvcle. The eight MSbs are found in CCFRxL.
bit 3-0 CCPxM3:CCPxMO0: CCPx Mode Select bits

Capture/Compare/FWHnh disabled (resets CCPx module}

Capture mode, every falling edge

= Capture mode. every rising edge

= Capture mode, every 4th rising edge

= Capture mode. every 16th rising edge

Compare mode, setoutpul on match (CCPxIF bit is set)

1 = Compare mode, clear output on match (CCPxIF bit is set}

o= Compare mode, generate software interrupt on match (CCPxIF bitis set, CCPx pin is

unaffected)

1211 = Compare mode, trigger special event (CCPxiF bitis set, CCPx pin is unaffected}, CCF1
resets ThMR1; CCF2 resets TMR? and starts an A/D conversion (if A/D module is
enabled)

L lxx = PWM mode

i Ga0 s

[ R SR U o o Y o v |

Legend:
R = Readable bit
-n=\Value at PCR

W = Writable bit
1" = Bitis =zet

U = Unimplemented bit, read as 0’
‘0" = Bitis deared x = Bitis unknown

Tournez la page S.V.P.




8.3 PWM Mode (PWM)

In Pulse Width Modulation mode, the CCPx pin pro-
duces up lo a 10-bit resolution PYWM oulput. Since the
CCP1 pin is mulliplexed with the PORTC dala lalch,
the TRISC<2> bit must be cleared lo make the CCP1
pin an outpul.

Note: Clearing the CCP1CON register will force
the CCR1 PWM output latch lo the defaull
low level. This is not the PORTC O dala
lateh,

Figure 8-3 shows a simpliied block diagram of lhe
CCF module in PWM mode.

For a step-by-slep procedure on how to selup lhe CCP
module for PWM aperation, see Seclion 8.3.3.

FIGURE 8-3: SIMPLIFIED PWM BLOCK
DIAGRAM
Dty Cychs Registers —— CCPICON<54=
CCPRIL 3
¥
CCPR1H {Stave)!
JL RC2AGCP
Comparator R 2 h‘]'
A0
TMR2 {Note 1)
I *—i
Comparator ’__l_.‘ TRISC=2>
Chear Tamer,

CCP1 pan ared
Beh D.C.

N
PR2

Note 1: The &-td timer 5 concatenated widh 24w internal O
dock, or 2 hits of the prescaber, 1o areats 10-bit time-

bawse,

A PWM output (Figure 8-4) has a time-base (period)
and a time that the oulpul stays high (duty cycle). The
frequency of the PWM is the inverse of the period
(1/period).

FIGURE 8-4. PWM OUTPUT

Porsd

Y

)

[
- '
Duty Cycle |

L TMR2 = PR2

TMR2 = Duly Cycle

TMR2 = PR2

831 PWM PERIOD

The PWM period is specified by wriling lo the PR2 reg-

ister. The PWM period can be calculaled using Lthe fol-

lowing lformula:
PWM poriod = [{PR2} 4 1]+ 4« Tosc »

{TRR2 prescile valuc)

PWM frequency is defined as 1/ [PYWM period].

When TMR2 is equal lo PR2, the folowing lhree evenls

ocecur on lhe nextincrement cycle:

« TMR2 is cleared

» The CCP1 pin is sel (exception: if PWM duty
gycle = 0%, the CCP1 pin will nol be sel)

« The PWM duty cycle is lalched from CCPR1L inlo
CCPR1H

Note: The Timer2 posiscaler (see Seclion 7.1) is
ol used in the determinalion of the PWM
frequency. The posiscaler could be used
lo have a servo updale rale al a different

frequency than the PWM oulpul.

83.2 PWM DUTY CYCLE

The PWM duly cycle is specified by wriling o lhe
CCPR1L regisler and o the CCP1CON<5:4> bils. Up
o 10-bil resolulion is available. The CCPR1L conlains
he eighl MSbs and lhe CCP1CON<5:4> conlains lhe
two LSbs., This 10-bil value 15 represenied by
CCPR1L:CCP1CON<5:4=, The following equalion is
used Lo calculate the PWM duly cycle in time:

PWA duly eycle ACCPRILCCP ICON=5:4> )+

Tose « {TMR2 preseale value)

CCPR1L and CCP1CON<5:4> can be wrillen lo at any
time; bul lhe duly cycle value is nol lalched into
CCPR1IH until after a malch between PR2 and TMR2
oceurs [i.e., the period is complele). In PWM mode,
CCPR1H is a read-only regisler.
The CCPR1H regisler and a 2-bil internal lalch are
used lo double buffer lhe PWM duly cycle. This double
bulfering is essential for glitch-lree PWM operation.

When the CCPR1H and 2-bil lalch malch TMR2, con-
catenaled with an inlernal 2-bit Q clock, or 2 bils of the
TMRZ2 prescaler, lhe CCP1 pin is cleared.

The maximum PWM resolution (bils) for a given PWM
frequency is given by the formula:

f%( :l'-}\ﬁlu)

luj,{ 2}

Resolulion = Dbits

Note: If the PWM duty cycle value is longer than
he PWM period, the CCP1 pin will not be

cleared.




Document Ressource 2 : diode électroluminescente orange

Round Type
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LNSIRPHL ~--eeeeeeeeees LNGROIRDD eeeeveeeer Orange é | -{ '| -
INEIRCPHL »+eeereees LNGEOILDD #o-veeeees Orange & M___ i H
LNSIWPHL -erremeeenee LNGROIW DD «eeeeeees Orange =0 l sz z ‘
LNGICPHL wweevseiesesesr LNGROICDD -eoeeveeee Orange o & | p——
W Absolute Maximum Ratings (T, =25°C) . ";
Lighting Colar [Pp(mW)| Ie{mA) [lep(mA)7| VR(V) | TaplC) | Tee(°C) I-:—-—"- =
Orange S0 30 150 3 =25 ~ +80|=30~ <100 )
Pulse widih | msae. The condition of Iy is Sy 10%, Pulse widik: | msee E K 'n]_%
=
B Eleciro-Optical Characteristics (T, =25°C)
Conventional [Lightin 3 A7
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LN8IRCPHL Orange| Red Clear 20.0 8.0 20 2.1 2.8 | 630 | 40 20 10 3
LNSIWPHL Orange| White Diffused | 15.0 6.0 | 20 2.1 2.8 630 40 20 10 3
IN8ICPHL Orange| Clear 25.0 | 0.0 | 20 2.1 2.8 630 40 20 10 3
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Wavelength Characteristics 500
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Document Ressource 3 : optocoupleur

e ]
EFAIRCHILD 6-PIN PHOTOTRANSISTOR

e e OPTOCOUPLERS
SEMICONDUCTOR"

CNX35U CNX36U CNX38U CNX39U
DESCRIPTION

The CNX35U, CNX36U CNX38U and CNX38U are optically coupled isola-
tors consisting of an infrared emitting GaAs diode and a silicon NPN photo-
transistor with accessible base. These devices are housed in 6-pin dual-in-
line packages (DIP).

FEATURES

= High output/input DC current transfer ratio
» Low saturation voltage

» UL recognized (File # ES0700)

» VDE recognized (File # 94766)
-Ordering option '300' (e.g. CNX35U.300) SCHEMATIC
APPLICATIONS ancoe [} elosse
= Power supply regulators
= Digital logic inputs CATHODE [f] ,—-§| coL
* Microprocessor inputs w4
» Appliance sensor systems -
- In?jﬁ:strial controls Y B ] e
Parameters Symbol Device Value Units
TOTAL DEVICE
Storage Temperature Tste o SRR e
Operating Temperature Topr All -40 to +100 °C
Lead Solder Temperature TsoL All 260 for 10 sec °C
EMITTER
Continuous Reverse Voltage VR Al » e
" Continuous Forward Current [ 1g R 100  mA
Forward Current - Peak (10 ps pulse, 8 = 0.01) [r(pk) All 3.0 A
Total Power Dissipation up to 25°C Ambient 5 AL 200 n'!‘fl_\.f'_ i
Derate Linearly from 25°C P All 2.0 mW/°C
DETECTOR CNX38U 80
Collector to Emitter Voltage (open base) Veeo ChX35U, CNX36U, CNX3BU 30 v
Collector to Base Voltage (open emitter) Veeo ity 12 v
CINX35U, CNX36U, ChX39U 70
Emitter to Collector Voltage (open base) Veeco All 7 v
DC Collector Current Ic All 100 mA
Detector Power Dissipation up to 25°C Ambient B All 200 mw
Derate Linearly from 25°C o All 2.0 mW/°C

© 2001 Fairchild Semiconductor Corporation
DsS300401 5/23/01 www.fairchildsemi.com




EAIRCHILD 6-PIN PHOTOTRANSISTOR
B e OPTOCOUPLERS
SEMICONDUCTOR"

CNX35U CNX36U CNX38U CNX3SU

TRANSFER CHARACTERISTICS (T = 25°C Unless otherwise specified.)

DC Characteristics Test Conditions Symbol Device Min Typ Max Units
CNX35U 40 160
g =10mA, Vgg =04V | CNX39U 60 | 100
_ CNX36U 80 200
Output/Input Current Transfer Ratio - =10 mA Vg = 10V CTR 70 210 %
CNX38U
lg=16mA, Vee =04V 50
lg=2mA Veg=5V All 15
g =10mA, lg=2mA CNX35U, CNX39U 0.15 0.4
Collector-Emitter Saturation Voltage lg=10mA, lc=4mA Veesan CNX36U 019 0.4 v
lg=16mA, lc=2mA ~ CNx3su | | o2 | o4
AC Characteristics Test Conditions Symbol Device Min Typ Max Units
Non-Saturated Switching Times CNX35U 20
) R =100Q, |.=2mA, Ve =5V CNX38U 20
Turn-On Time . * ton CNX36U 0 us
Skl R =100, = AmAVoa =5V owasu || T
R o CNX35U 20
Turn-Off Time R =100Q | =2mA, Vi =5V CNX39U 20
See Fig. 1 and Fig. 2 tor CNX36U 20 is
R =100, k=4 mA, Vo =5V CNX38U 20
Saturated Switching Times CINX35U 50
Retiazmess o [ORRRU [ B e
See Fig. 1 and Fig. 2 R_=1KE, I = 4mA, Ve =5V CNX38U 50
"CNX35U B 50
Turn-Off Time R =1kQ lc=2mA V=5V CNX30U 50
See Fig. 1 and Fig. 2 ot CNX36U 50 i
R =1k Ic=4mA Ve =5V CNX38U 50
DS300401 5/23/01 www.fairchildsemi.com
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EAIRCHILD 6-PIN PHOTOTRANSISTOR

e OPTOCOUPLERS
SEMICONDUCTOR"

CNX35U CNX36U CNX38U CNX39U

Vi
0
| |
| |
Vol  leowf |
|
/R
| ]
I : |
) I : 10%
0 i } | 1
Loa1
—w! Yon ';-— I 1
] 1
1
7 _“'Ir tott 1
Fig. 1 Switching Test Circuit Fig. 2 Switching Test Waveforms
Fig. 3 LED Forward Voltage vs. Forward Current Fig. 4 Normalized CTR vs. Forward Current
18— — - — - 15
Fi
% Vep =500 oty
2 16 Ta=25%C
w
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& § G 10 "
g 8 g
Tp=05CLA” AuNrd \
14 — A — = - ~ -
g —_ /,/ gn
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o] T - 2 o5 i
it = 7 |
b =TT T e
= ,--/
|
10 : 0o
1 10 100 0 5 10 15 20
|- LED FORWARD CURRENT (mA} FORWARD CURRENT - I (mA)
Fig. 5 Normalized CTR vs. Temperature Fig. 6 CTR vs. RBE (Unsaturated)
12 T T = e -
I = 10ma, ; . /_..——"'" F\ ‘-___‘_,.—-F"_”__-
E{ - / J) ~ /
10 Iy = 5mA « /‘ N | S = 20ma FERT
v o~ I .\ o a7 / H i
5 lg I, = 20mA \ ¥ e / ré\ ™1, = 10mA
o 08 / \ 14 4 )
g 5 os / N
g 4 N \ S os
§ — o / / y = SmA
06 - 04 /
4 ~ o / /
% \m\ g 0.3 / /
04 4— Mormahzed To CTR at 2 02
le =10ma, = / A
Vg =5V & o
T,=25%C zZ ]
@2 ! ] 10 100 1000
75 -50 25 0 25 50 75 100 125 :
AMBIENT TEMPERATURE T , - (°C) Ree - BASE RESISTANCE (k<)

www.fairchlldsemi.com 5/23/01 DS300401




Document Ressource 4 : résistances

Série de résistances:
Toutes les valeurs de résistance n'existent pas, Voici suivant la série les valeurs possibles sur une
décade: pour trouver la suite de la série, il suffit de multiplier par 10!

Série E3 100 220 470
Série E6 100 150 220 330 470 680
Série
E12 100 120 150 180 220 270 330 390 470 S60 680 820
100 110 120 130 150 160 180 200 220 240 270 300
Série
E24
330 360 390 430 470 510 560 620 680 750 820 910

100 108 110 115 121 127 133 140 147 154 162 169 178 187 196 205

Ei:e 215 226 237 249 261 274 287 301 316 332 348 365 383 402 422 442

464 487 511 536 562 590 619 649 681 715 750 787 825 866 909 953

100 102 105 107 110 113 115 118 121 124 127 130 133 137 140 143

147 150 154 158 162 165 169 174 178 182 187 191 196 200 205 210

215 221 226 232 237 243 249 255 261 267 274 280 287 294 301 309
Série

E96
316 324 332 340 348 357 365 374 383 392 402 412 422 432 442 453

464 475 487 499 511 523 536 549 562 576 590 604 619 634 649 665

681 698 715 732 750 768 787 806 825 845 866 887 909 931 953 976

Tournez la page S.V.P.



Document Ressource 5 : afficheur
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March 1888

BCD to 7-Segment Decoder/Driver with Open-Collector

Outputs

General Description

The 'LS47 accepts four lines of BCD (8421) input dafa, gen-
erales their complements intemally and decodes the dalz
with seven AND/OR gates having open<ollector ottputs fo
drive indicalor segments directly. Each segment oulput is
guaranteed to sink 24 mA in the ON (LOW) state and with-
stand 15V inthe OFF (HIGH) state with a maximum leakage
cutrent of 250 pA. Auxiliary inputs provided blanking, lamp
test and cascadable zero-suppression functions.

Features

m Open-collector outputs

® Drive indicator segments directly

m Cascadable zero-suppression capability
m Lamp test inpul

Connection Diagram
Dual-In-Line Package

_/

Description

BCD Inputs

Ripple Blarking Input (Active LOW)
Lamp Test Input (Active LOW)
Blanking Input (Actve LOW) or
Ripple Blanking Cutput (Active LOW)
*Segment Culpuls (Active LOW)

ar—1 16 |—Vee | Pin Names
w2z 15 i | AD-A3
e N 14 —q 1 RBI
B/EE0— 4 15—z o
Tl — 8 12 =5 BIIRBO
e 1] =
an—7 10 f—d a-g
GHD~—4 8 ol
Logic Symbol
6§ 3 5

HRERYY

AQ A1 A2 AZ LT REI

Numerical Designations—Resultant Displays
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103456 1895l

sINdINQ 10399]10J-uddQ yYum JanLg/4aposaq Juswbag-, 01 40g LvSTvZING



DOCUMENTS REPONSE

Document Réponse 1 :
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codage des registres

tableau de fonctionnement du pont en H
incrémentation de la fréquence cardiaque
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EDE NUM 2



Modéle ENSD eNEOPTEC
Nom :

(Suivi, s’il y a lieu, du nom d’épouse)

Prénom :

N° d’inscription :

(Le numéro est celui qui figure sur la convocation

ou la feuille d’émargement)

Né(e) le :

Concours

Sect

ion/Option

Epreuve

Matiére

EDE NUM 2

Documents reponse 1 a 6

Tournez la page S.V.P.




Document Réponse 1 : codage des registres

Registre

Bit 9

Bit 8

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit2 | Bit1

Bit 0

T2CON

PR2

Registre de

comparaison

CCPR1L

CCP1CON

Document Réponse 2 : tableau de fonctionnement du pont en H

Input1

Input2

TO5

TO6

Mos TO1

Mos T02

Mos T03

Mos T04

Moteur

Notation imposée :

P = Passant

B = Bloqué




|

0.8

0,6

0,4

Document Réponse 3 : incrémentation de la fréquence cardiaque
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Modéle ENSD eNEOPTEC
Nom :

(Suivi, s’il y a lieu, du nom d’épouse)

Prénom :

N° d’inscription :

Né(e) le :

(Le numéro est celui qui figure sur la convocation ou la feuille d’émargement)

Concours

Sect

ion/Option Epreuve

Matiére

EDE NUM 2

Documents reponse 1 a 6

suite et fin

Tournez la page S.V.P.




Document Réponse 4 : influences sur le comportement du pont

Grandeurs influentes

B epaisseur largeur /
Influence sur la déformation |/ N\ —> r) 2N —> ‘? A Vg —> 9
Influence sur la résistance ANy —> () AN — ‘7 A Ry =3 ‘?

Legende
des
symboles

W Induit une augmentation de la

grandeur caractéristique

Induit une diminution de la grandeur
¥ caractéristique

_, N'apas d'influence sur la grandeur
caractéristique

o Il n'y a pas assez d'éléments pour

se prononcer

- Le critére retenu pour juger de la déformation est la valeur maximale du déplacement des points de

la ligne moyenne

- Le critére retenu pour juger de la résistance est la valeur maximale de la contrainte normale dans

la poutre

Document Réponse 5 : tableau indicateurs environnementaux

Masse Madule de Phase de
. - Recyclage
Volumique Young fabrication indice de performance
P E GWP GWP
(Kg/m®) (GPa) (Kg eq CO,/Kg) |(Kg eq CO./Kg)
Acier courant 7850 207,5 2,5 0,69
Acier inoxydable 7850 202 515 143
Thermoplastique
1440 3.1 24 1
(PVC)
Thermoplastique
1110 2 3,45 1,45
(ABS)
Aluminium 2700 70 12,05 1,09
Fonte grise 7138 109 1,02 0,305

(données issues du logiciel CES edupack 2009)




Document Réponse 6 : affichage de la fréquence cardiaque

PB, A
-
4 12 14 t(ms)
PB, A
4 12 14 t(ms)
PB,
| } i
4 12 14 t(ms)
A A
4 12 14 t(mS)
B
1 : i
4 12 14 t(ms)
C
- } -
4 12 14 t(mS)
D A
4 112 1.4 -

t(ms)





