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Attention N’oubliez pas de bien lire l’´enonc´e en entier avant de commencer a` r´epondre aux questions ! Faites bien attention a` ce que vous r´epondez ! Concentrez-vous sur votre copie.



(5pts) 1. La table des vecteurs d’interruptions est relocalis´ee a` l’adresse 0x45000000 (a) Quelle est la valeur du registre VTOR ? (b) Si it timer2 et it adc1 sont les fonctions, respectivement, de service d’interruption du Timer2 et de l’ADC1, a` quel emplacement m´emoire doivent eˆ tre stock´ee leur adresse ? 2. Un programme e´ crit la valeur 1 a` l’adresse 0x22000090, que se passe-t-il lors de l’ex´ecution de cette e´ criture ? 3. Une demande d’interruption I2 intervient alors qu’une interruption I1 est d´ej`a entrain d’ˆetre servie. Si toutes les sources d’interruptions sont autoris´ees, quelle est la condition n´ecessaire pour que l’interruption I2 interrompe l’interruption I1 ? 4. Lors du traitement d’une interruption, quelle est la valeur du bit 0 du registre CONTROL ? 1
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Wii (15pts)



Figure 1: MEMs de l’acc´el´erom`etre de la Wiimote Afin de pouvoir jouer avec votre console Wii, vous d´ecidez de fabriquer une manette Wiimote, pour cela vous d´ebutez par r´ealiser l’acquisition des signaux de l’acc´el´erom`etre ADXL330 d’Analog Device pr´esent au sein de ce dispositif. C’est un acc´el´erom`etre de type MEMs dit capacitif, dont la capacit´e e´ lectrique varie plus ou moins en fonction de l’acc´el´eration. Une repr´esentation du dispositif MEMs est visible sur la figure 1.



Figure 2: Sch´ema de principe de l’acc´el´erom`etre de la Wiimote



Les signaux XOUT , YOUT et ZOUT sont les sorties du circuit ADXL330 et fournissent respectivement l’acc´el´eration en X, l’acc´el´eration en Y et l’acc´el´eration en Z, voir sur la figure 2. Afin de r´ecup´erer ces signaux, vous utilisez un STM32 cadenc´e a` 8MHz et vous connectez ces sorties sur les ports suivants : Examen ENSEA 2 21 Janvier 2011



MicroProcesseurs-MicroContrˆoleurs • XOUT sur le canal 0 de l’ADC1 (soit la broche 0 du port GPIOA) • YOUT sur le canal 1 de l’ADC1 (soit la broche 1 du port GPIOA) • ZOUT sur le canal 2 de l’ADC1 (soit la broche 2 du port GPIOA) L’acquisition des 3 valeurs d’acc´el´eration est r´ealis´ee par cycle de 132 ms. 1. Une premi`ere m´ethode pour acqu´erir ces valeurs consiste a` suivre l’algorithme d´ecrit dans Algorithm 1. Algorithm 1 Acquisition acc´el´eration 1: i = 0 2: for toujours do 3: Acqu´erir acc´el´eration en X lors de l’interruption i 4: Acqu´erir acc´el´eration en Y lors de l’interruption i + 1 5: Acqu´erir acc´el´eration en Z lors de l’interruption i + 2 6: i = i+3 7: end for Pour mettre en œuvre cet algorithme, nous allons utiliser le convertisseur analogique-num´erique ADC1 coupl´e au Timer2. (a) Si nous consid´erons que les interruptions ont lieu avec une p´eriode temporelle de Tint , calculer la valeur de Tint afin qu’`a chaque cycle de 132 ms trois nouvelles valeurs des acc´el´erations en X, Y et Z soit acquises. (b) D´eterminer les valeurs du registre de pr´edivision TIM2 PSC et du registre d’auto-chargement TIM2 ARR afin d’obtenir un cycle de recyclage du Timer2 e´ gal a` Tint (c) Ecrivez en langage C une fonction appel´ee init timer2() qui initialise le Timer2 en mode interruption, r´egl´e en mode comptage avec une p´eriode de cycle de Tint . Le Timer2 n’est pas enclench´e dans cette fonction. (d) Quelle est la valeur du registre GPIOA CRL permettant d’avoir les broches 0, 1 et 2 du port A r´egl´ees en mode ”Analog Input” ? (e) Ecrivez en langage C une fonction appel´ee init adc1() qui initialise l’ADC1 en mode interruption, r´egl´e en simple conversion sur un canal standard et ayant comme premier canal le canal fournissant l’acc´el´eration en X. (f) Ecrivez en langage C une fonction de service d’interruption appel´ee it timer2() qui lance une nouvelle conversion a` chaque interruption du Timer2 (g) Ecrivez en langage C une fonction de service d’interruption appel´ee it adc1() qui r´ecup`ere la donn´ee qui vient d’ˆetre convertie par l’ADC1 et la copie, en fonction du canal qui vient d’ˆetre converti, dans un tableau de 3 valeurs nomm´ee Accel . • l’acc´el´eration en X est stock´ee dans Accel[0] • l’acc´el´eration en Y est stock´ee dans Accel[1] • l’acc´el´eration en Z est stock´ee dans Accel[2] Examen ENSEA
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MicroProcesseurs-MicroContrˆoleurs Cette fonction change aussi le prochain canal a` convertir suivant l’Algorithm 1. On pourra ici soit d´eclarer une variable locale static canal soit une variable globale canal qui sera initialis´ee a` 0 et qui renverra le num´ero du canal a` convertir : • canal=0 : canal de l’acc´el´eration en X • canal=1 : canal de l’acc´el´eration en Y • canal=2 : canal de l’acc´el´eration en Z Cette fonction met aussi a` 1 une variable globale cycle qui indique qu’un cycle de 132 ms venant de permettre l’acquisition des trois nouvelles valeurs d’acc´el´erations en X, Y et Z vient de se terminer. (h) Ecrivez en langage C une fonction main() qui initialise le Timer2 et l’ADC1 tel que pr´ec´edemment d´efini, qui enclenche le Timer2 et qui affiche la valeur des acc´el´erations en X, Y et Z a` la fin de chaque cycle de 132 ms et seulement a` la fin de ce cycle. 2. Il existe une autre m´ethode pour r´ealiser l’acquisition des 3 canaux en n’initiant qu’un cycle de conversion toutes les 132 ms (a) Quel est ce mode de fonctionnement de l’ADC1 ? (b) Si l’on consid´ere que la fonction de service d’interruption du Timer2 prend 12 cycles d’horloge , combien de cycles e´ conomise-t-on avec ce mode de fonctionnement pour un cycle d’acquisition de 132 ms ? (c) Modifiez la fonction init timer2() pour avoir une interruption toutes les 132 ms (d) Modifiez la fonction init adc1() pour que l’ADC1 fonctionne dans ce mode (e) Ce nouveau mode de fonctionnement a besoin que l’on utilise le DMA i. Pourquoi ? ii. Le DMA utilis´e ici est le DMA1 et le canal de ce DMA utilis´e est le canal1. Ecrivez en langage C une fonction init dma() qui permet de recopier les valeurs converties dans le tableau Accel.
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Annexe



General-purpose and alternate-function I/Os (GPIOs and AFIOs)



8.2



RM0008



GPIO registers Refer to Section 1.1 on page 37 for a list of abbreviations used in register descriptions.



8.2.1



Port configuration register low (GPIOx_CRL) (x=A..G) Address offset: 0x00 Reset value: 0x4444 4444



31



30



CNF7[1:0]



29



28



MODE7[1:0]



27



26



25



24



CNF6[1:0]



MODE6[1:0]



23



22



CNF5[1:0]



21



20



MODE5[1:0]



19



18



CNF4[1:0]



17



16



MODE4[1:0]



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



15



14



13



12



11



10



9



8



7



6



5



4



3



2



1



0



CNF3[1:0]



MODE3[1:0]



CNF2[1:0]



MODE2[1:0]



rw



rw



rw



rw



rw



rw



rw



rw



CNF1[1:0] rw



rw



MODE1[1:0] rw



rw



CNF0[1:0] rw



rw



MODE0[1:0] rw



rw



Bits 31:30, 27:26, CNFy[1:0]: Port x configuration bits (y= 0 .. 7) 23:22, 19:18, 15:14, These bits are written by software to configure the corresponding I/O port. 11:10, 7:6, 3:2 Refer to Table 17: Port bit configuration table on page 140. In input mode (MODE[1:0]=00): 00: Analog input mode 01: Floating input (reset state) 10: Input with pull-up / pull-down 11: Reserved In output mode (MODE[1:0] >00): 00: General purpose output push-pull 01: General purpose output Open-drain 10: Alternate function output Push-pull 11: Alternate function output Open-drain Bits 29:28, 25:24, MODEy[1:0]: Port x mode bits (y= 0 .. 7) 21:20, 17:16, 13:12, These bits are written by software to configure the corresponding I/O port. 9:8, 5:4, 1:0 Refer to Table 17: Port bit configuration table on page 140. 00: Input mode (reset state) 01: Output mode, max speed 10 MHz. 10: Output mode, max speed 2 MHz. 11: Output mode, max speed 50 MHz.



148/995



Examen ENSEA



Doc ID 13902 Rev 9



5



21 Janvier 2011



MicroProcesseurs-MicroContrˆoleurs



RM0008



Analog-to-digital converter (ADC)



11.12



ADC registers Refer to Section 1.1 on page 37 for a list of abbreviations used in register descriptions.



11.12.1



ADC status register (ADC_SR) Address offset: 0x00 Reset value: 0x0000 0000



31



30



29



28



27



26



25



24



23



22



21



6



5



20



19



18



17



16



Reserved 15



14



13



Bits 31:5



12



11



4



3



2



1



0



Reserved



10



9



8



7



STRT



JSTRT



JEOC



EOC



AWD



Res.



rc_w0



rc_w0



rc_w0



rc_w0



rc_w0



Reserved, must be kept cleared.



Bit 4 STRT: Regular channel Start flag This bit is set by hardware when regular channel conversion starts. It is cleared by software. 0: No regular channel conversion started 1: Regular channel conversion has started Bit 3 JSTRT: Injected channel Start flag This bit is set by hardware when injected channel group conversion starts. It is cleared by software. 0: No injected group conversion started 1: Injected group conversion has started Bit 2 JEOC: Injected channel end of conversion This bit is set by hardware at the end of all injected group channel conversion. It is cleared by software. 0: Conversion is not complete 1: Conversion complete Bit 1 EOC: End of conversion This bit is set by hardware at the end of a group channel conversion (regular or injected). It is cleared by software or by reading the ADC_DR. 0: Conversion is not complete 1: Conversion complete Bit 0 AWD: Analog watchdog flag This bit is set by hardware when the converted voltage crosses the values programmed in the ADC_LTR and ADC_HTR registers. It is cleared by software. 0: No Analog watchdog event occurred 1: Analog watchdog event occurred
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Analog-to-digital converter (ADC)



11.12.2



RM0008



ADC control register 1 (ADC_CR1) Address offset: 0x04 Reset value: 0x0000 0000



31



30



29



28



27



26



25



24



Reserved Res. 15



14



13



DISCNUM[2:0] rw



rw



rw



Bits 31:24



12



11



JDISCE N rw



23



22



AWDEN JAWDEN



10



9



DISC EN



JAUTO



AWD SGL



rw



rw



rw



8



rw



rw



7



6



SCAN JEOC IE AWDIE rw



rw



rw



21



20



19



Reserved Res. 5



17



16



rw



rw



rw



rw



4



3



2



1



0



rw



rw



rw



rw



EOCIE rw



18



DUALMOD[3:0]



AWDCH[4:0] rw



Reserved, must be kept cleared.



Bit 23 AWDEN: Analog watchdog enable on regular channels This bit is set/reset by software. 0: Analog watchdog disabled on regular channels 1: Analog watchdog enabled on regular channels Bit 22 JAWDEN: Analog watchdog enable on injected channels This bit is set/reset by software. 0: Analog watchdog disabled on injected channels 1: Analog watchdog enabled on injected channels Bits 21:20



Reserved, must be kept cleared.



Bits 19:16 DUALMOD[3:0]: Dual mode selection These bits are written by software to select the operating mode. 0000: Independent mode. 0001: Combined regular simultaneous + injected simultaneous mode 0010: Combined regular simultaneous + alternate trigger mode 0011: Combined injected simultaneous + fast interleaved mode 0100: Combined injected simultaneous + slow Interleaved mode 0101: Injected simultaneous mode only 0110: Regular simultaneous mode only 0111: Fast interleaved mode only 1000: Slow interleaved mode only 1001: Alternate trigger mode only Note: These bits are reserved in ADC2 and ADC3. In dual mode, a change of channel configuration generates a restart that can produce a loss of synchronization. It is recommended to disable dual mode before any configuration change. Bits 15:13 DISCNUM[2:0]: Discontinuous mode channel count These bits are written by software to define the number of regular channels to be converted in discontinuous mode, after receiving an external trigger. 000: 1 channel 001: 2 channels ....... 111: 8 channels
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RM0008



Analog-to-digital converter (ADC)



Bit 12 JDISCEN: Discontinuous mode on injected channels This bit set and cleared by software to enable/disable discontinuous mode on injected group channels 0: Discontinuous mode on injected channels disabled 1: Discontinuous mode on injected channels enabled Bit 11 DISCEN: Discontinuous mode on regular channels This bit set and cleared by software to enable/disable Discontinuous mode on regular channels. 0: Discontinuous mode on regular channels disabled 1: Discontinuous mode on regular channels enabled Bit 10 JAUTO: Automatic Injected Group conversion This bit set and cleared by software to enable/disable automatic injected group conversion after regular group conversion. 0: Automatic injected group conversion disabled 1: Automatic injected group conversion enabled Bit 9 AWDSGL: Enable the watchdog on a single channel in scan mode This bit set and cleared by software to enable/disable the analog watchdog on the channel identified by the AWDCH[4:0] bits. 0: Analog watchdog enabled on all channels 1: Analog watchdog enabled on a single channel Bit 8 SCAN: Scan mode This bit is set and cleared by software to enable/disable Scan mode. In Scan mode, the inputs selected through the ADC_SQRx or ADC_JSQRx registers are converted. 0: Scan mode disabled 1: Scan mode enabled Note: An EOC or JEOC interrupt is generated only on the end of conversion of the last channel if the corresponding EOCIE or JEOCIE bit is set Bit 7 JEOCIE: Interrupt enable for injected channels This bit is set and cleared by software to enable/disable the end of conversion interrupt for injected channels. 0: JEOC interrupt disabled 1: JEOC interrupt enabled. An interrupt is generated when the JEOC bit is set. Bit 6 AWDIE: Analog watchdog interrupt enable This bit is set and cleared by software to enable/disable the analog watchdog interrupt. In Scan mode if the watchdog thresholds are crossed, scan is aborted only if this bit is enabled. 0: Analog watchdog interrupt disabled 1: Analog watchdog interrupt enabled Bit 5 EOCIE: Interrupt enable for EOC This bit is set and cleared by software to enable/disable the End of Conversion interrupt. 0: EOC interrupt disabled 1: EOC interrupt enabled. An interrupt is generated when the EOC bit is set.
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Analog-to-digital converter (ADC)



RM0008



Bits 4:0 AWDCH[4:0]: Analog watchdog channel select bits These bits are set and cleared by software. They select the input channel to be guarded by the Analog watchdog. 00000: ADC analog input Channel0 00001: ADC analog input Channel1 .... 01111: ADC analog input Channel15 10000: ADC analog input Channel16 10001: ADC analog input Channel17 Other values reserved. Note: ADC1 analog inputs Channel16 and Channel17 are internally connected to the temperature sensor and to VREFINT, respectively. ADC2 analog inputs Channel16 and Channel17 are internally connected to VSS. ADC3 analog inputs Channel9, Channel14, Channel15, Channel16 and Channel17 are connected to VSS.



11.12.3



ADC control register 2 (ADC_CR2) Address offset: 0x08 Reset value: 0x0000 0000



31



15



30



14



JEXTT RIG rw



29



13



28



23



22



21



20



Reserved



TSVRE FE



SWST ART



JSWST ART



EXTT RIG



Res.



rw



rw



rw



rw



7



6



5



4



12



JEXTSEL[2:0] rw



rw



Bits 31:24



rw



27



11



26



25



10



9



24



8



19



18



17



EXTSEL[2:0]



16 Res.



rw



rw



rw



3



2



1



0



CAL



CONT



ADON



rw



rw



rw



ALIGN



Reserved



DMA



Reserved



RST CAL



rw



Res.



rw



Res.



rw



Reserved, must be kept cleared.



Bit 23 TSVREFE: Temperature sensor and VREFINT enable This bit is set and cleared by software to enable/disable the temperature sensor and VREFINT channel. In devices with dual ADCs this bit is present only in ADC1. 0: Temperature sensor and VREFINT channel disabled 1: Temperature sensor and VREFINT channel enabled Bit 22 SWSTART: Start conversion of regular channels This bit is set by software to start conversion and cleared by hardware as soon as conversion starts. It starts a conversion of a group of regular channels if SWSTART is selected as trigger event by the EXTSEL[2:0] bits. 0: Reset state 1: Starts conversion of regular channels Bit 21 JSWSTART: Start conversion of injected channels This bit is set by software and cleared by software or by hardware as soon as the conversion starts. It starts a conversion of a group of injected channels (if JSWSTART is selected as trigger event by the JEXTSEL[2:0] bits. 0: Reset state 1: Starts conversion of injected channels
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RM0008



Analog-to-digital converter (ADC)



Bit 20 EXTTRIG: External trigger conversion mode for regular channels This bit is set and cleared by software to enable/disable the external trigger used to start conversion of a regular channel group. 0: Conversion on external event disabled 1: Conversion on external event enabled Bits 19:17 EXTSEL[2:0]: External event select for regular group These bits select the external event used to trigger the start of conversion of a regular group: For ADC1 and ADC2, the assigned triggers are: 000: Timer 1 CC1 event 001: Timer 1 CC2 event 010: Timer 1 CC3 event 011: Timer 2 CC2 event 100: Timer 3 TRGO event 101: Timer 4 CC4 event 110: EXTI line11/TIM8_TRGO event (TIM8_TRGO is available only in high-density devices) 111: SWSTART For ADC3, the assigned triggers are: 000: Timer 3 CC1 event 001: Timer 2 CC3 event 010: Timer 1 CC3 event 011: Timer 8 CC1 event 100: Timer 8 TRGO event 101: Timer 5 CC1 event 110: Timer 5 CC3 event 111: SWSTART Bit 16



Reserved, must be kept cleared.



Bit 15 JEXTTRIG: External trigger conversion mode for injected channels This bit is set and cleared by software to enable/disable the external trigger used to start conversion of an injected channel group. 0: Conversion on external event disabled 1: Conversion on external event enabled
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RM0008



Analog-to-digital converter (ADC)



Bit 1 CONT: Continuous conversion This bit is set and cleared by software. If set conversion takes place continuously till this bit is reset. 0: Single conversion mode 1: Continuous conversion mode Bit 0 ADON: A/D converter ON / OFF This bit is set and cleared by software. If this bit holds a value of zero and a 1 is written to it then it wakes up the ADC from Power Down state. Conversion starts when this bit holds a value of 1 and a 1 is written to it. The application should allow a delay of tSTAB between power up and start of conversion. Refer to Figure 26. 0: Disable ADC conversion/calibration and go to power down mode. 1: Enable ADC and to start conversion Note: If any other bit in this register apart from ADON is changed at the same time, then conversion is not triggered. This is to prevent triggering an erroneous conversion.



11.12.4



ADC sample time register 1 (ADC_SMPR1) Address offset: 0x0C Reset value: 0x0000 0000



31



30



29



28



27



26



25



24



23



Reserved Res. 15



14



SMP 15_0 rw



13



12



11



SMP14[2:0] rw



rw



Bits 31:24



10



9



8



SMP13[2:0] rw



rw



22



21



20



SMP17[2:0]



rw



rw



18



17



16



SMP15[2:1]



rw



rw



rw



rw



rw



rw



rw



rw



7



6



5



4



3



2



1



0



SMP12[2:0] rw



19 SMP16[2:0]



rw



SMP11[2:0] rw



rw



rw



SMP10[2:0] rw



rw



rw



rw



Reserved, must be kept cleared.



Bits 23:0 SMPx[2:0]: Channel x Sample time selection These bits are written by software to select the sample time individually for each channel. During sample cycles channel selection bits must remain unchanged. 000: 1.5 cycles 001: 7.5 cycles 010: 13.5 cycles 011: 28.5 cycles 100: 41.5 cycles 101: 55.5 cycles 110: 71.5 cycles 111: 239.5 cycles Note: ADC1 analog inputs Channel16 and Channel17 are internally connected to the temperature sensor and to VREFINT, respectively. ADC2 analog input Channel16 and Channel17 are internally connected to VSS. ADC3 analog inputs Channel14, Channel15, Channel16 and Channel17 are connected to VSS.
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Analog-to-digital converter (ADC)



11.12.7



ADC watchdog high threshold register (ADC_HTR) Address offset: 0x24 Reset value: 0x0000 0FFF



31



30



29



28



27



26



25



24



23



22



21



20



19



18



17



16



6



5



4



3



2



1



0



rw



rw



rw



rw



rw



Reserved 15



14



13



12



11



10



9



8



7



HT[11:0] Reserved rw



Bits 31:12



rw



rw



rw



rw



rw



rw



Reserved, must be kept cleared.



Bits 11:0 HT[11:0]: Analog watchdog high threshold These bits are written by software to define the high threshold for the analog watchdog.



11.12.8



ADC watchdog low threshold register (ADC_LTR) Address offset: 0x28 Reset value: 0x0000 0000



31



30



29



28



27



26



25



24



23



22



21



20



19



18



17



16



6



5



4



3



2



1



0



rw



rw



rw



rw



rw



Reserved 15



14



13



12



11



10



9



8



7



Reserved



LT[11:0]



Res



rw



Bits 31:12



rw



rw



rw



rw



rw



rw



Reserved, must be kept cleared.



Bits 11:0 LT[11:0]: Analog watchdog low threshold These bits are written by software to define the low threshold for the analog watchdog.



11.12.9



ADC regular sequence register 1 (ADC_SQR1) Address offset: 0x2C Reset value: 0x0000 0000



31



30



29



28



27



26



25



24



23



22



Reserved Res. 15



14



13



SQ16_0 rw



12



11



10



9



8



SQ15[4:0] rw



rw



rw



20



19



rw



rw



rw



17



16



SQ16[4:1]



rw



rw



rw



rw



rw



rw



rw



7



6



5



4



3



2



1



0



rw



rw



SQ14[4:0] rw



18



rw



rw



SQ13[4:0] rw
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12



rw



rw



rw



rw
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Analog-to-digital converter (ADC)



Bits 31:24



RM0008



Reserved, must be kept cleared.



Bits 23:20 L[3:0]: Regular channel sequence length These bits are written by software to define the total number of conversions in the regular channel conversion sequence. 0000: 1 conversion 0001: 2 conversions ..... 1111: 16 conversions Bits 19:15 SQ16[4:0]: 16th conversion in regular sequence These bits are written by software with the channel number (0..17) assigned as the 16th in the conversion sequence. Bits 14:10 SQ15[4:0]: 15th conversion in regular sequence Bits 9:5 SQ14[4:0]: 14th conversion in regular sequence Bits 4:0 SQ13[4:0]: 13th conversion in regular sequence



11.12.10 ADC regular sequence register 2 (ADC_SQR2) Address offset: 0x30 Reset value: 0x0000 0000 31



30



29



28



27



26



25



24



23



SQ12[4:0]



22



21



20



19



SQ11[4:0]



18



17



16



SQ10[4:1]



Reserved 15



14



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



13



12



11



10



9



8



7



6



5



4



3



2



1



0



rw



rw



SQ10_ 0 rw



SQ9[4:0] rw



rw



Bits 31:30



rw



SQ8[4:0] rw



rw



rw



rw



rw



SQ7[4:0] rw



rw



rw



rw



rw



Reserved, must be kept cleared.



Bits 29:26 SQ12[4:0]: 12th conversion in regular sequence These bits are written by software with the channel number (0..17) assigned as the 12th in the sequence to be converted. Bits 24:20 SQ11[4:0]: 11th conversion in regular sequence Bits 19:15 SQ10[4:0]: 10th conversion in regular sequence Bits 14:10 SQ9[4:0]: 9th conversion in regular sequence Bits 9:5 SQ8[4:0]: 8th conversion in regular sequence Bits 4:0 SQ7[4:0]: 7th conversion in regular sequence
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Analog-to-digital converter (ADC)



11.12.11 ADC regular sequence register 3 (ADC_SQR3) Address offset: 0x34 Reset value: 0x0000 0000 31



30



29



28



27



26



25



24



23



SQ6[4:0]



22



21



20



19



SQ5[4:0]



18



17



16



SQ4[4:1]



Reserved 15



14



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



13



12



11



10



9



8



7



6



5



4



3



2



1



0



rw



rw



SQ4_0 rw



SQ3[4:0] rw



rw



Bits 31:30



rw



SQ2[4:0] rw



rw



rw



rw



rw



SQ1[4:0] rw



rw



rw



rw



rw



Reserved, must be kept cleared.



Bits 29:25 SQ6[4:0]: 6th conversion in regular sequence These bits are written by software with the channel number (0..17) assigned as the 6th in the sequence to be converted. Bits 24:20 SQ5[4:0]: 5th conversion in regular sequence Bits 19:15 SQ4[4:0]: 4th conversion in regular sequence Bits 14:10 SQ3[4:0]: 3rd conversion in regular sequence Bits 9:5 SQ2[4:0]: 2nd conversion in regular sequence Bits 4:0 SQ1[4:0]: 1st conversion in regular sequence



11.12.12 ADC injected sequence register (ADC_JSQR) Address offset: 0x38 Reset value: 0x0000 0000 31



30



29



28



27



26



25



24



23



22



21



20



19



JL[1:0]



18



17



16



JSQ4[4:1]



Reserved 15



14



13



JSQ4_0 rw



12



11



10



9



8



JSQ3[4:0] rw



rw



Bits 31:22



rw



7



6



rw



rw



rw



rw



rw



rw



5



4



3



2



1



0



rw



rw



JSQ2[4:0] rw



rw



rw



rw



rw



JSQ1[4:0] rw



rw



rw



rw



rw



Reserved, must be kept cleared.



Bits 21:20 JL[1:0]: Injected sequence length These bits are written by software to define the total number of conversions in the injected channel conversion sequence. 00: 1 conversion 01: 2 conversions 10: 3 conversions 11: 4 conversions
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14.4



TIMx registers Refer to Section 1.1 on page 37 for a list of abbreviations used in register descriptions.



14.4.1



TIMx control register 1 (TIMx_CR1) Address offset: 0x00 Reset value: 0x0000



15



14



13



12



11



10



9



8



CKD[1:0]



7



6



ARPE



5 CMS



4



3



2



1



0



DIR



OPM



URS



UDIS



CEN



rw



rw



rw



rw



rw



Reserved rw



rw



rw



rw



rw



Bits 15:10 Reserved, always read as 0 Bits 9:8 CKD: Clock division This bit-field indicates the division ratio between the timer clock (CK_INT) frequency and sampling clock used by the digital filters (ETR, TIx), 00: tDTS = tCK_INT 01: tDTS = 2 × tCK_INT 10: tDTS = 4 × tCK_INT 11: Reserved Bit 7 ARPE: Auto-reload preload enable 0: TIMx_ARR register is not buffered. 1: TIMx_ARR register is buffered. Bits 6:5 CMS: Center-aligned mode selection 00: Edge-aligned mode. The counter counts up or down depending on the direction bit (DIR). 01: Center-aligned mode 1. The counter counts up and down alternatively. Output compare interrupt flags of channels configured in output (CCxS=00 in TIMx_CCMRx register) are set only when the counter is counting down. 10: Center-aligned mode 2. The counter counts up and down alternatively. Output compare interrupt flags of channels configured in output (CCxS=00 in TIMx_CCMRx register) are set only when the counter is counting up. 11: Center-aligned mode 3. The counter counts up and down alternatively. Output compare interrupt flags of channels configured in output (CCxS=00 in TIMx_CCMRx register) are set both when the counter is counting up or down. Note: It is not allowed to switch from edge-aligned mode to center-aligned mode as long as the counter is enabled (CEN=1) Bit 4 DIR: Direction 0: Counter used as upcounter. 1: Counter used as downcounter. Note: This bit is read only when the timer is configured in Center-aligned mode or Encoder mode. Bit 3 OPM: One pulse mode 0: Counter is not stopped at update event 1: Counter stops counting at the next update event (clearing the bit CEN).
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Bit 2 URS: Update request source This bit is set and cleared by software to select the UEV event sources. 0: Any of the following events generate an update interrupt or DMA request if enabled. These events can be: – Counter overflow/underflow – Setting the UG bit – Update generation through the slave mode controller 1: Only counter overflow/underflow generates an update interrupt or DMA request if enabled. Bit 1 UDIS: Update disable This bit is set and cleared by software to enable/disable UEV event generation. 0: UEV enabled. The Update (UEV) event is generated by one of the following events: – Counter overflow/underflow – Setting the UG bit – Update generation through the slave mode controller Buffered registers are then loaded with their preload values. 1: UEV disabled. The Update event is not generated, shadow registers keep their value (ARR, PSC, CCRx). However the counter and the prescaler are reinitialized if the UG bit is set or if a hardware reset is received from the slave mode controller. Bit 0 CEN: Counter enable 0: Counter disabled 1: Counter enabled Note: External clock, gated mode and encoder mode can work only if the CEN bit has been previously set by software. However trigger mode can set the CEN bit automatically by hardware. CEN is cleared automatically in one pulse mode, when an update event occurs.



14.4.2



TIMx control register 2 (TIMx_CR2) Address offset: 0x04 Reset value: 0x0000



15



14



13



12



11



10



9



8



7



6



TI1S



5



4



MMS[2:0]



3



2



1



0



CCDS



Reserved



Reserved rw



rw



rw



rw



rw



Bits 15:8 Reserved, always read as 0. Bit 7 TI1S: TI1 selection 0: The TIMx_CH1 pin is connected to TI1 input. 1: The TIMx_CH1, CH2 and CH3 pins are connected to the TI1 input (XOR combination) See also Section 13.3.18: Interfacing with Hall sensors on page 288
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Bits 6:4 MMS: Master mode selection These bits allow to select the information to be sent in master mode to slave timers for synchronization (TRGO). The combination is as follows: 000: Reset - the UG bit from the TIMx_EGR register is used as trigger output (TRGO). If the reset is generated by the trigger input (slave mode controller configured in reset mode) then the signal on TRGO is delayed compared to the actual reset. 001: Enable - the Counter enable signal, CNT_EN, is used as trigger output (TRGO). It is useful to start several timers at the same time or to control a window in which a slave timer is enabled. The Counter Enable signal is generated by a logic OR between CEN control bit and the trigger input when configured in gated mode. When the Counter Enable signal is controlled by the trigger input, there is a delay on TRGO, except if the master/slave mode is selected (see the MSM bit description in TIMx_SMCR register). 010: Update - The update event is selected as trigger output (TRGO). For instance a master timer can then be used as a prescaler for a slave timer. 011: Compare Pulse - The trigger output send a positive pulse when the CC1IF flag is to be set (even if it was already high), as soon as a capture or a compare match occurred. (TRGO). 100: Compare - OC1REF signal is used as trigger output (TRGO). 101: Compare - OC2REF signal is used as trigger output (TRGO). 110: Compare - OC3REF signal is used as trigger output (TRGO). 111: Compare - OC4REF signal is used as trigger output (TRGO). Bit 3 CCDS: Capture/compare DMA selection 0: CCx DMA request sent when CCx event occurs 1: CCx DMA requests sent when update event occurs Bits 2:0 Reserved, always read as 0



14.4.3



TIMx slave mode control register (TIMx_SMCR) Address offset: 0x08 Reset value: 0x0000



15



14



ETP



ECE



rw



rw



13



12



11



ETPS[1:0]



10



9



8



ETF[3:0]



7



6



MSM



5



4



3



2



TS[2:0]



1



0



SMS[2:0] Res.



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



Bit 15 ETP: External trigger polarity This bit selects whether ETR or ETR is used for trigger operations 0: ETR is non-inverted, active at high level or rising edge. 1: ETR is inverted, active at low level or falling edge.
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TIMx DMA/Interrupt enable register (TIMx_DIER) Address offset: 0x0C Reset value: 0x0000



15



14



13



12



11



10



9



8



CC3 DE



CC2 DE



CC1 DE



UDE



Res



CC4 DE rw



rw



rw



rw



rw



TDE Res. rw



Bit 15



7



6



5



TIE Res.



4



3



2



1



0



CC4IE



CC3IE



CC2IE



CC1IE



UIE



rw



rw



rw



rw



rw



Res rw



Reserved, always read as 0.



Bit 14 TDE: Trigger DMA request enable 0: Trigger DMA request disabled. 1: Trigger DMA request enabled. Bit 13



Reserved, always read as 0



Bit 12 CC4DE: Capture/Compare 4 DMA request enable 0: CC4 DMA request disabled. 1: CC4 DMA request enabled. Bit 11 CC3DE: Capture/Compare 3 DMA request enable 0: CC3 DMA request disabled. 1: CC3 DMA request enabled. Bit 10 CC2DE: Capture/Compare 2 DMA request enable 0: CC2 DMA request disabled. 1: CC2 DMA request enabled. Bit 9 CC1DE: Capture/Compare 1 DMA request enable 0: CC1 DMA request disabled. 1: CC1 DMA request enabled. Bit 8 UDE: Update DMA request enable 0: Update DMA request disabled. 1: Update DMA request enabled. Bit 7



Reserved, always read as 0.



Bit 6 TIE: Trigger interrupt enable 0: Trigger interrupt disabled. 1: Trigger interrupt enabled. Bit 5



Reserved, always read as 0.



Bit 4 CC4IE: Capture/Compare 4 interrupt enable 0: CC4 interrupt disabled. 1: CC4 interrupt enabled. Bit 3 CC3IE: Capture/Compare 3 interrupt enable 0: CC3 interrupt disabled. 1: CC3 interrupt enabled.
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Bit 2 CC2IE: Capture/Compare 2 interrupt enable 0: CC2 interrupt disabled. 1: CC2 interrupt enabled. Bit 1 CC1IE: Capture/Compare 1 interrupt enable 0: CC1 interrupt disabled. 1: CC1 interrupt enabled. Bit 0 UIE: Update interrupt enable 0: Update interrupt disabled. 1: Update interrupt enabled.



14.4.5



TIMx status register (TIMx_SR) Address offset: 0x10 Reset value: 0x0000



15



14



13



12



11



10



9



8



7



6



CC4OF CC3OF CC2OF CC1OF Reserved



Reserved rc_w0



Bit 15:13



rc_w0



rc_w0



5



TIF



rc_w0



4



3



2



1



0



CC4IF



CC3IF



CC2IF



CC1IF



UIF



rc_w0



rc_w0



rc_w0



rc_w0



rc_w0



Res rc_w0



Reserved, always read as 0.



Bit 12 CC4OF: Capture/Compare 4 overcapture flag refer to CC1OF description Bit 11 CC3OF: Capture/Compare 3 overcapture flag refer to CC1OF description Bit 10 CC2OF: Capture/compare 2 overcapture flag refer to CC1OF description Bit 9 CC1OF: Capture/Compare 1 overcapture flag This flag is set by hardware only when the corresponding channel is configured in input capture mode. It is cleared by software by writing it to ‘0’. 0: No overcapture has been detected. 1: The counter value has been captured in TIMx_CCR1 register while CC1IF flag was already set Bits 8:7



Reserved, always read as 0.



Bit 6 TIF: Trigger interrupt flag This flag is set by hardware on trigger event (active edge detected on TRGI input when the slave mode controller is enabled in all modes but gated mode, both edges in case gated mode is selected). It is cleared by software. 0: No trigger event occurred. 1: Trigger interrupt pending. Bit 5



Reserved, always read as 0



Bit 4 CC4IF: Capture/Compare 4 interrupt flag refer to CC1IF description Bit 3 CC3IF: Capture/Compare 3 interrupt flag refer to CC1IF description
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Bit 2 CC2IF: Capture/Compare 2 interrupt flag refer to CC1IF description Bit 1 CC1IF: Capture/compare 1 interrupt flag If channel CC1 is configured as output: This flag is set by hardware when the counter matches the compare value, with some exception in center-aligned mode (refer to the CMS bits in the TIMx_CR1 register description). It is cleared by software. 0: No match. 1: The content of the counter TIMx_CNT has matched the content of the TIMx_CCR1 register. If channel CC1 is configured as input: This bit is set by hardware on a capture. It is cleared by software or by reading the TIMx_CCR1 register. 0: No input capture occurred. 1: The counter value has been captured in TIMx_CCR1 register (An edge has been detected on IC1 which matches the selected polarity). Bit 0 UIF: Update interrupt flag –This bit is set by hardware on an update event. It is cleared by software. 0: No update occurred. 1: Update interrupt pending. This bit is set by hardware when the registers are updated: –At overflow or underflow regarding the repetition counter value (update if repetition counter = 0) and if the UDIS=0 in the TIMx_CR1 register. –When CNT is reinitialized by software using the UG bit in TIMx_EGR register, if URS=0 and UDIS=0 in the TIMx_CR1 register. –When CNT is reinitialized by a trigger event (refer to the synchro control register description), if URS=0 and UDIS=0 in the TIMx_CR1 register.



14.4.6



TIMx event generation register (TIMx_EGR) Address offset: 0x14 Reset value: 0x0000



15



14



13



12



11



10



9



8



7



6



5



TG Reserved



4



3



2



1



0



CC4G



CC3G



CC2G



CC1G



UG



w



w



w



w



w



Res. w



Bits 15:7 Reserved, always read as 0. Bit 6 TG: Trigger generation This bit is set by software in order to generate an event, it is automatically cleared by hardware. 0: No action. 1: The TIF flag is set in TIMx_SR register. Related interrupt or DMA transfer can occur if enabled. Bit 5 Reserved, always read as 0. Bit 4 CC4G: Capture/compare 4 generation refer to CC1G description Bit 3 CC3G: Capture/compare 3 generation refer to CC1G description
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TIMx prescaler (TIMx_PSC) Address offset: 0x28 Reset value: 0x0000



15



14



13



12



11



10



9



8



7



6



5



4



3



2



1



0



rw



rw



rw



rw



rw



rw



rw



PSC[15:0] rw



rw



rw



rw



rw



rw



rw



rw



rw



Bits 15:0 PSC[15:0]: Prescaler value The counter clock frequency CK_CNT is equal to fCK_PSC / (PSC[15:0] + 1). PSC contains the value to be loaded in the active prescaler register at each update event.



14.4.12



TIMx auto-reload register (TIMx_ARR) Address offset: 0x2C Reset value: 0x0000



15



14



13



12



11



10



9



8



7



6



5



4



3



2



1



0



rw



rw



rw



rw



rw



rw



rw



ARR[15:0] rw



rw



rw



rw



rw



rw



rw



rw



rw



Bits 15:0 ARR[15:0]: Prescaler value ARR is the value to be loaded in the actual auto-reload register. Refer to the Section 14.3.1: Time-base unit on page 321 for more details about ARR update and behavior. The counter is blocked while the auto-reload value is null.



14.4.13



TIMx capture/compare register 1 (TIMx_CCR1) Address offset: 0x34 Reset value: 0x0000



15



14



13



12



11



10



9



8



7



6



5



4



3



2



1



0



rw



rw



rw



rw



rw



rw



rw



CCR1[15:0] rw



rw



rw



rw



rw



rw



rw



rw



rw



Bits 15:0 CCR1[15:0]: Capture/Compare 1 value If channel CC1 is configured as output: CCR1 is the value to be loaded in the actual capture/compare 1 register (preload value). It is loaded permanently if the preload feature is not selected in the TIMx_CCMR1 register (bit OC1PE). Else the preload value is copied in the active capture/compare 1 register when an update event occurs. The active capture/compare register contains the value to be compared to the counter TIMx_CNT and signaled on OC1 output. If channel CC1is configured as input: CCR1 is the counter value transferred by the last input capture 1 event (IC1).
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10.4.3



DMA channel x configuration register (DMA_CCRx) (x = 1 ..7) Address offset: 0x08 + 20d × Channel number Reset value: 0x0000 0000



31



30



29



28



27



26



25



24



23



22



21



20



19



18



17



16



7



6



5



4



3



2



1



0



MINC



PINC



CIRC



DIR



TEIE



HTIE



TCIE



EN



rw



rw



rw



rw



rw



rw



rw



rw



Reserved 15



Res.



14



13



MEM2 MEM rw



12



PL[1:0] rw



Bits 31:15



rw



11



10



9



8



MSIZE[1:0]



PSIZE[1:0]



rw



rw



rw



rw



Reserved, always read as 0.



Bit 14 MEM2MEM: Memory to memory mode This bit is set and cleared by software. 0: Memory to memory mode disabled 1: Memory to memory mode enabled Bits 13:12 PL[1:0]: Channel priority level These bits are set and cleared by software. 00: Low 01: Medium 10: High 11: Very high Bits 11:10 MSIZE[1:0]: Memory size These bits are set and cleared by software. 00: 8-bits 01: 16-bits 10: 32-bits 11: Reserved Bits 9:8 PSIZE[1:0]: Peripheral size These bits are set and cleared by software. 00: 8-bits 01: 16-bits 10: 32-bits 11: Reserved Bit 7 MINC: Memory increment mode This bit is set and cleared by software. 0: Memory increment mode disabled 1: Memory increment mode enabled Bit 6 PINC: Peripheral increment mode This bit is set and cleared by software. 0: Peripheral increment mode disabled 1: Peripheral increment mode enabled
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Bit 5 CIRC: Circular mode This bit is set and cleared by software. 0: Circular mode disabled 1: Circular mode enabled Bit 4 DIR: Data transfer direction This bit is set and cleared by software. 0: Read from peripheral 1: Read from memory Bit 3 TEIE: Transfer error interrupt enable This bit is set and cleared by software. 0: TE interrupt disabled 1: TE interrupt enabled Bit 2 HTIE: Half transfer interrupt enable This bit is set and cleared by software. 0: HT interrupt disabled 1: HT interrupt enabled Bit 1 TCIE: Transfer complete interrupt enable This bit is set and cleared by software. 0: TC interrupt disabled 1: TC interrupt enabled Bit 0 EN: Channel enable This bit is set and cleared by software. 0: Channel disabled 1: Channel enabled



10.4.4



DMA channel x number of data register (DMA_CNDTRx) (x = 1 ..7) Address offset: 0x0C + 20d × Channel number Reset value: 0x0000 0000



31



30



29



28



27



26



25



24



23



22



21



20



19



18



17



16



7



6



5



4



3



2



1



0



rw



rw



rw



rw



rw



rw



rw



rw



Reserved 15



14



13



12



11



10



9



8 NDT



rw



rw



rw



Bits 31:16



rw



rw



rw



rw



rw



Reserved, always read as 0.



Bits 15:0 NDT[15:0]: Number of data to transfer Number of data to be transferred (0 up to 65535). This register can only be written when the channel is disabled. Once the channel is enabled, this register is read-only, indicating the remaining bytes to be transmitted. This register decrements after each DMA transfer. Once the transfer is completed, this register can either stay at zero or be reloaded automatically by the value previously programmed if the channel is configured in auto-reload mode. If this register is zero, no transaction can be served whether the channel is enabled or not.
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10.4.5



DMA channel x peripheral address register (DMA_CPARx) (x = 1 ..7) Address offset: 0x10 + dx20 × Channel number Reset value: 0x0000 0000 This register must not be written when the channel is enabled.



31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10



9



8



7



6



5



4



3



2



1



0



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



PA rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



Bits 31:0 PA[31:0]: Peripheral address Base address of the peripheral data register from/to which the data will be read/written. When PSIZE is 01 (16-bit), the PA[0] bit is ignored. Access is automatically aligned to a halfword address. When PSIZE is 10 (32-bit), PA[1:0] are ignored. Access is automatically aligned to a word address.



10.4.6



DMA channel x memory address register (DMA_CMARx) (x = 1 ..7) Address offset: 0x14 + dx20 × Channel number Reset value: 0x0000 0000 This register must not be written when the channel is enabled.



31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10



9



8



7



6



5



4



3



2



1



0



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



MA rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



rw



Bits 31:0 MA[31:0]: Memory address Base address of the memory area from/to which the data will be read/written. When MSIZE is 01 (16-bit), the MA[0] bit is ignored. Access is automatically aligned to a half-word address. When MSIZE is 10 (32-bit), MA[1:0] are ignored. Access is automatically aligned to a word address.
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les courts de tennis. 6. Dans cet hôtel, il y a cent-dix chalets chambres boutiques a .... (se coucher - sport - brosser les dents - promenade - aliments et boissons).
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Which B- that C- because D - ensea 

33- She studies history at university but her special interest is â€¦â€¦.. history of medieval France. A- the. B- a. C- an. D- 0. 34- As â€¦â€¦.. farmer, I spend most of my ...
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His brother wants to renounce - ensea 

1- His brother wants to renounce .â€¦ the comforts of modern life and live in India. ... C- move. D- to move. 18- I'd like to run .â€¦ these questions with you because ...
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navigation sensori-motrice visuelle sans carte - ENSEA 

cune carte mÃ©trique ou topologique n'est nÃ©cessaire, le ..... M. Lhuillier, and F. Marmoiton, â€œOutdoor auto- ... Int. Conf. on Simulation for Adaptive Behavior.
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ANNE PECK 

Hauteur 179 Poitrine 82 Taille 59 Hanches 87 Chaussures 40 Cheveux Blonds Yeux Bleus. ANNE PECK. Page 2. A_9 bld de la madeleine_75001 paris T_+33 ...
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Examen(A) 

Il â€¦â€¦â€¦â€¦ hier, dans la rÃ©gion de Delta. a plu pleut va pleuvoir. 27. Les vaches sont dans â€¦â€¦â€¦â€¦ prÃ©. le la les. 28. Tu joues â€¦â€¦â€¦â€¦ trompette? du de la des.
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examen evaluation dadmission examen e dbid o52z1 












 


[image: alt]





Examen(A) 

La mÃ¨re : Oui, bien sÃ»r, il est sportif : il fait de la natation, du ski â€¦. L'employÃ© : Alors, je crois que j'ai quelque chose pour lui. Un sÃ©jour Ã  la montagne dans un ...
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Examen(B) 

B) Lisez ce document puis mettez "Vrai" ou "Faux" : Le métro de Paris est l'un des plus anciens du monde. Aujourd'hui le réseau parisien compte 16 lignes, 300.
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Appendix 2 : Defining a model of cohorts - Anne Duputie 

Fructification was described using the model described in Chuine ... populations covering most of the range of environmental conditions where beech naturally ...
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anne frank 2 le retour by laurent chalumeau -97pdf ... AWS 

PDF File: Anne Frank 2 Le Retour By Laurent Chalumeau - -97PDF-AF2LRBLC. 2/2. Anne Frank 2 Le Retour By Laurent Chalumeau. This. Anne. Frank. 2. Le. Retour. By. Laurent. Chalumeau ... If you're a student, you could find wide number of textbook, acade
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