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Timer: USART:
. > TIM1 TIM2 [ TIM3 | TIM14 TIM16 [ TIM17 USARTL USART2
Klassendiagramm x speichern % APB2 APB1 (max 48MHz) APB2 (max 48MHz) APB2_(max 48MHz) APB1 (max 48MHz)
Disgrammname: BoispialNE2 CH1 | A8 (AF2) AO(AF2) | AB(AFL) | AA(AF4) | AB(AF5) | A7 (AFS5) TX | A9(AF1) | B6(AF0) | A2 (AF1) | Al4 (AFD)
) CH2 A9 (AF2) Al (AF2) A7 (AF1) RX_| A10(AF1) [ B7(AFQ) A3 (AF1) | Al5 (AF1)
Sprache: CH3 | Al0 (AF2) | A2 (AF2) | BO (AFL)
Kommentar: >> CH4 All (AF2) A3 (AF2) B1 (AF1) 2
ETR | Al2 (AF2) | A5 (AF2) 1C:
] o SDA [ SCL
Simple C Codebeispiel / C code example: APBL (8MHz, max 48MHz)
Opti ARM . 12C1 DO (AF1L A10 (AF4 D1 (AFL A9 (AF4)
ptionen #include <stddef.h> CAN: ery | (G ery ] (BF)
Hardware: [MM32L073 MM32 Beard light v #include <stdlib.h> CAN
Programimer. #include "hal_rcc.h” APBL (max 48MH2) SPI:
#include "hal_gpio.h" RX_ | AILL(AF4) | BB (AF4) MOSI [ MISO [ SCK
#include !'myARM. h . TX A12 (AF4) | BB (AF4) APB2 (max 48MHz)
0000000 oooooeeooo. #include "hardware.h SPIL A7 | B3 | A6 B4 | A5 | B5
000000000000000000 void initApplication() (Bro) | (F0) | (aF0) (AF0) (BFQ) | (AF0)
0000000000000 00O000O { .
0000000000000000000 // init code. MM32L073
000000000000 0000000 %sﬁ ck_config(SystemCoreClock/100);
o P 3 . -
o g 8 0000000000000000 RCC_AHBPeriphClockcmd (RCC_AHBPeriph_GPIOB, ENABLE); “ebloe “eplee
OC000000000OO0000 : . USART2 [—JAPB1| |APB2[— USART1 600
00000000000 GPIO_InitTypeDef led;
CO0000000 led.GPIO_Mode = GPIO_Mode_Out_PP;
0000000 0000000000 ° led.GPIO_Pin = GPIO_Pi n_0; . <<blocior> <<blocke> <<block=> BO1
00 00000000000 led.GPIO_Speed = GPIO_Speed_2MHZ; ™2 TIMA
00 0000000000 Q GPIO_Init(GPIOA,&led);
(o] 0000000000 } . ) = aPoA p— Py,
(o) 0000000000 int main(void) ™3| TIM16
ARM Cortex Mg ©09©000009 systemInit(); === ] ] O
AT initApplication(Q); —
(ORxDi Reseto do{ PP O
St AL50|  gpeaker GPIO_SetBits(GPIOA,GPIO_Pin_0);
oog £=9 o | waitMs (200) ; . _
oAl Féo . GPIO_ResetBits(GPIOA,GPIO_Pin_0); e
3 o2\ % B70 b whi3itHs (200); i = =
- oA3 B6o while (true); -
é\ oA4 B50 LED-Red return 0; «blockx CAN sPn
@ OAS 5 8B40 oo =k } ) i i CAN Driver
= ' extern "C" void SysTick_Handler(void) <block-> <<olocie>
2 00 OA6 B3o LED-Yellouw oo use [ ADC1
Potl 7 géo, o0 Tl S // Application SysTick default 10ms SWD e
o o pry— e
= : LED-Green / { AHB ‘** GPIOD 12C AddOns
Photo mySTHM Board light (2] TR Y
y = =9 2F042
el IR GND UCC
Interrupts MM32L073: extern “c“ void vektor ( ) { .. ClearITPendingBit(...); } ADC:
EXTIO_L_IRQN EXTI Line 0 and 1 extern "C" void EXTIO_L_IRQHandler() ADC [ Channel
EXTI2_3_IRQn //EXTI Line 2 and 3 extern “C“ void EXTI2_3_IRQHandler() APB2 (max 14MHz)
EXTI4_15_IRQn //EXTI Line 4 to 15 extern “C" void EXTI4_15_IRQHandler() A0 0
DMAL_channell_IRQn //DMAL channel 1 extern “C* void DMA1l_cChannell_IRQHandler () Al 1
A2 2
ADC1_COMP_IRQN //ADC Interrupts extern “C* void ADC1_COMP_IRQHandler() 2‘31 i
Pinbe|egung der Erweiterungsbuchse TIM1_BRK_UP_TRG_COM_IRQn //TIM1 Break, Update, Trigger extern “C" void TIML_BRK_UP_TRG_COM_IRQHandler() A5 5
. A TIM1_CC_IRQn //TIM1 Capture Compare extern “C* void TIM1_CC_IRQHandler()
Pin assignments of the add-on-socket TIM2_IRQn //TIM2 Interrupt extern “C* void TIM2_IRQHandler() AG 6
TIM3_IRQn //TIM3 Interrupt extern “C“ void TIM3_IRQHandler() A7 7
o TIM14_IRQn //TIN14 Interrupt extern “C* void TIM14_IRQHandler() B0 3
O AN MO ONODOAM SLON~NQOND TIM%?_IRQn //TIM%? Interrupt extern *C* vo‘[g TIM%?_IRQHan:Her() Bl 9
PP P RN S Omoo I E TIM17_IRQn //TIM Interrupt extern “C* void TIM17_IRQHandler()
PEtEEEEEEEEEE R a PEEEE e I2C1_IRQn //12C1 Interrupt extern “C* void I2C1_IRQHandler()
O 0000000 O0OO0OO0OOo QZ OO OO0 O O SPI1_IRQn //SPI1 Interrupt extern “C“ void SPI1_IRQHandler()
[ o T o R W W WY Y W T a W a W o O [a N e T a TN a W a W 0 ) SPI2_IRQn //SPI2 Interrupt extern “C" void SPI2_IRQHandler()
L L L 1 B I B L B I I UART1_IRQn //USARTL Interrupt extern “C* void UART1_IRQHandler()
A AN MNMTUOLOMNODOOO AN oM <t 0N ONMNOWOOO UART2_IRQn //USART2 Interrupt extern “C" void UART2_IRQHandler()
— — - e I I B I aY
CAN_IRQN //CAN Interrupts extern “C“ void CAN_IRQHandler()
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Kurzibersicht / short overview myMM32 C++ PEC Portable Embedded Framework (Beispiele / Examples)

class: basic pattern MM32 PEC-AppIication)

class: example MM32 PEC-AppI\camﬂ/

T

# registerDevice() : void
+ onPower() - void
+ onStart() : void

+onPower() - void

+onStart() : void

+onWork() : void {sm}
+onTimer10ms() - void {sm}
+onEvent100ms() - void {smj}
+onEventis() . void {sm}

+ systimeSec : uint32_t=0

+ systimeMsec10 - uint8_t=0
# systimeMsec100 : uint8_
#runningStage - sysUint t=0

<<bing>>

Y%queueSize¥%

eenumeraton=>.
EventDefs

PecEvent

+ object : ObjectType
+data : sysUint_t

+type - uintd_t=0

+events |%queueSize%

ContinueEvent = 0
CancelEvent = 1
OnTimer100ms = 10

PecEPinOutput

PecPininterrupt

OnTimer1s = 11

DirectedEvent = 0x80
PecSysEvent = 0x40

+onPininterrupt() : void

+on() : void

+ off() - void

+toggle() : void #pin
_—

+ setState(newState:bool) - void

pintﬁuIIDown

PecEventQueue

#firstEventPos : sysUint_t=0

PeclLed

P iiAtg“:\Ra>> | <<imports> app : Controller <<import=>
app : Controller ec ermel |————— app : Controller : __simeertr
PP . MCU_MM32L0 : MCU_MM32L0
| i \ A
H | H
= : -
~
~ 2
Controller Controller
PecButtonClickAndHold | . FunctionKey +unctionkey +indicatorLED <<tings PecLed
- ] + onStart() : void cbinds
+ onStart() ‘vouli Syt onClick() - void +onWork{)-:vod [ L
+onWork() : void # onHoldStart() - void
PEC_APP PEC_GPIO
PecEventHandler
PecPininput
’—‘> + onEvent(event PecEvent&) - uint8_t {sm} - + config(portport_t, bitmask pinMask_f) - void
+getState() - bool +getData() - portMask_t B
P — PecAppModul + setPullUp(mask:portMask_t) - void
PecDevice .

1

PecPort utput

+setData(newData:portMask_t) : void
+ operator=(newValue:portMask_{&) : portMask_t

+on3ysTick() : void

+ beforeOnStart() - void
+ beforeOnPower() : void
+ initSystemClock() - void

#workEvents() : void

+hasEvents() - bool {inline}

+ postEvent(type-uint8_t, data:sysUint_.

+ postEvent(type-uint8_t, data:sysUint_...) : bool

) - bool

#flashTimeout : uint8_t
#blinkCode - uint8_t=0
#blinkCounter - uint8_t
#blinkTimeout : uint3_t
#DblinkTime : uint8_t = 20
# changeState - uint8_t=0

#idx-uint8_t=0
# delayMs - uint16_t =
# count - sysUint_t=0

PEC_UART

+ config(baudrate:uint32_t, dataBits...) : void
+ writeByte(data:uint8_t) : void

#init() : void

+ dataAvailable() - sysint_t

+ readByte() - uint8_t

+ writeString(buffer-char*) - void

+ writeData(buffer-void*, count:sysUint_t) : void
+ write(data:uint16_t) : void

+ write(data:int16_t) : void

+ write(data:uint32_t) : void

+ write(data:int32_t) : veid

+ onPower() - void

+ on(delayMs-uint16_{) - void

# workTimer(timeBaseMs:uint8_t) - void

+ off(delayMs:uint16_{) : void
+toggle(delayMs:uint16_{, durationM...) - void
+ pulse(delayMs:uint16_t, pulseMs:u...) : void
+isBusy() - bool

# onTimer10ms() : void

+ onTimer() : void

# onStart() : void

+ pulse(delayMs:uint16_t, pulseMs:u...) : void

+on() : void

+ off() : void

#onTimer10ms() : void
+flash(flashTime:uint8_t=10) - void

+ blink(blinkCode-uint8_t=1) - void

+ nextBlinkCode(offset:inté_t=1) : void
+toggle() : void

+ getBlinkCode() - uint8_t

+ setBlinkCode(blinkCode:uint8_t) - void
+config(port:port_t, bitmask:pinMask_t) : void {iniine}
+dimm() : void

+flicker() : void

+ slowBlink() : void

PecPininput ‘ |P{gcAppModuI

o paskage FEC_AFF]

A

<<ting>>

# state : state_t {sm}
# holdCounter : uint8_{ volatile = 0
#releaseCounter : uint8_t volatile = 0

#onClick() - void
#onTimer1Oms() : void {sm}
# onHoldStart() - void

# onHoldEnd() - void
+IsPressed() : bool

# onHolding() : void

+ waitForPress() : void

+ onEvent(event PecEvent&) : uint8_t

PEC_ADC

+ onEventRx(data:uint8_{) : void {sm}

uartintRx

+ onlntRx() : void {sm}

Pa

PecDevice |
o package PEC_APP)
b

PecAdcthannel

channel0

PecAdcSingle

+ config() : void

+ getValue() - adc_t
+ enPower() : void
+ onStart() : void

+ config() : void
+ getValue() : ade_t

[ PEC_TIMER |

PecTimer

PecPwmChannel

+ configHz(frequency:uint32_t) - bool
+onTimer() . void

+ configUs(microSeconds:uint32_t) - bool
+ configMs(milliSeconds:uint32_t) : bool
+stop() : void

+ stop() - void

+ configHz(frequency:uint32_t) - bool
+ setDuty(duty-uint32_f) - void

+ setValue(duty-uint16_£) - void
+start() : void
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