
Embedded Thursday
Inputs + Switch Bouncing + if & while 
statement 



Today

› The project Goal and System

› Recap

› While loop

› Hardware Inputs

› Update Blinky



Goal Description

› Learn C as embedded language

› Use C to understand underlying processor

› Have a project so learning stays
– We are making a self balancing robot

› Todays Goal
– Learn to get an input from the board
– Learn how to set up the serial port
– Learn how to set up a timer



Recap on Outputs and registers
› Step 1: enable ports use register RCC_AHB1ENR

› Step 2: set Ports as IN or OUT writing to register GPIOx_MODER

› Step 3: set Pin HIGH or LOW writing to register GPIOx_ODR

Note: Register functionality definition is in the datasheet

OperatorsOperatorsOperatorsOperators

› XOR ^=^=^=^= Use: switch bit to opposite value

› OR |=|=|=|= Use: Impact a bit, don’t disturb others

ExamplesExamplesExamplesExamples

› RCC_AHB1ENR =  0x00000008  Enable GPIO D 

› RCC_AHB1ENR |= |= |= |= 0x00000008  Add GPIO D enable

› GPIOD_MODER =  0X55000000  Set PortD-Pin12 to 15 to OUTPUTs

› GPIOD_ODR ^= 0b1010000000000000    swap value of bit at location of 1, write 1



The while loop
› A controller at power up always 
start at the same start location

› Program will enter the main(void) 
function
– It will execute each line of code 
once and move on

– Once it finds the last code it will 
stop for ever
› An infinite loop allows a 
microcontroller to keep doing things 
over and over

› While will perform statements 
within bracket if condition is 
TRUE
– Zero (0): Condition = FALSE
– Non-Zero (i.e.1): Condition = TRUE
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STM32F411E

› Port-A: 0-15

› Port-B: 0-10, 12-15

› Port-C: 0-15

› Port-D: 0-15

› Port-H: 0-1



Hardware of Inputs

› Input should always be 
defined as one of two states 
– Active LOW 

– Active HIGH

Board has Active HIGH switchBoard has Active HIGH switchBoard has Active HIGH switchBoard has Active HIGH switch

› When the switch is pressed 
voltage VDD will be 
connected to PA0

› When switch is not pressed 
the resistor will pull down the 
voltage to ground
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SWITCH
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SWITCH 
BOUNCING
• Physical reaction of 

contacts inside switch

• When switch is pressed 
the contacts bounce up 
and down 
microscopically 

• Bounce is seen by 
microprocessors as 
multiple button presses

HIGH max Voltage

LOW

HIGH min Voltage

Button pressed

PA0 detected 
signals = 4



Enable Ports to use 

› Switch is physically located on PA0

› First thing to do, enable Port-A 

• RCC_AHB1ENR =  0x00000001  Enable GPIO A  (…or)
• RCC_AHB1ENR |= |= |= |= 0x00000001  Add GPIO A enable



Define Port direction
› We need Port-A Pin0 to be an INPUT

› Register GPIOx_MODER (General Purpose Input Output  
Mode Register) controls direction

GPIOA_MODER = 0X00000000;   Set all PORT-A to Inputs



Read Pin Status

› The input data register (GPIOx_IDR) captures the data 
present on the I/O pin at every AHB clock cycle.
– AHB clock cycle max 100Mhz 

› PortA_status = GPIOA_IDR



Reading Button Pressed

› Step 1: Start button not pressed
– PA0= LOW 
– If GPIOA_IDR=0b0000 0000

› Then GPIOAGPIOAGPIOAGPIOA---->IDR >IDR >IDR >IDR &&&& (0x1(0x1(0x1(0x1) ) ) ) = TRUE

› Step 2: Button pressed 
– PA0= HIGH
– If GPIOA_IDR=0b0000 0001

› Then GPIOAGPIOAGPIOAGPIOA---->IDR >IDR >IDR >IDR &&&& (0x1) (0x1) (0x1) (0x1) = TRUE

› Step 3: Check if pressed

SwitchStatus = FALSE  (not pressed)

SwitchStatus = TRUE   (pressed)



Blinky Update



De-bounce
› Software add delay to wait for bouncing to dampen 

› Hardware fix is to add filter

Reduce delay value until 
unexpected behavior

Capacitor will filter 
noise along with 
R34



Internal Pull Up or Pull down

› All GPIO pins have weak internal pull-up and pull-down 
resistors
– GPIOx_PUPDR register can activated or not depending on its 
value.



Homework?
Extra Activities



Homework

› Create block diagram of design

› Get switch to blink lights at different rates



Back Up Slides
Hardware Reference Material



SIMPLIFIED 
STM34F411 
ARCHITECTURE

• IIII----Code Bus Code Bus Code Bus Code Bus use to fetch 
instructions from Flash ROM

• System Bus: System Bus: System Bus: System Bus: use to work with 
variables and IO Ports

• DDDD----Code Bus: Code Bus: Code Bus: Code Bus: debug bus

• Advdvdvdv Hi i i i Bus: us: us: us: Connection to IO 
ports and dedicated USB 
ports



STM32F411 
BLOCKDIAGRAM
Note the following buses:

• RCCRCCRCCRCC---->AHB1ENR   >AHB1ENR   >AHB1ENR   >AHB1ENR   
needed as Port D uses 
AHB1 (yellow)


