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Analog Interfacing 1



The PIC Development Board



The Arduino Board



Today, the typical microprocessor-based consumer product can be extremely complex, and contains a wide range of technologies around the main controller. The mobile phone is a good example; in addition to the sophisticated digital communications subsystem which provides its main function ( the GSM module), it can also have a full-color, HD LCD touch screen, in-built camera, Bluetooth, sound system and so on. A detailed understanding of these technologies requires a very high level of engineering skill.



To help develop this skill, some simpler equivalent technologies must be studied – for example, learning how to display characterbased information on a low-resolution monochrome alphanumeric LCD, prepares you to work with more complex LCD screens We now see the various simple ways in which we interface directly to a microcontroller.



Switch inputs



• The simplest input is a switch or push button. This can operate with just one additional support component, a pullup resistor, but there are still some significant issues to consider, such as input loading and debouncing • When the switch is open, the output voltage of the circuit is pulled up to +5 V via the resistor. Another way to look at it is that there is no current in the resistor (assuming there is no load on the output), so there is no volt drop, and the output voltage must be the same as the supply (+5V). When the switch is closed the output is connected direct to 0 V; the resistor prevents the supply being shorted to ground.



Switch inputs



• When the contacts close in any mechanical switch or push button, they tend to bounce open before settling in closed position. In normal life, this is not noticeable or significant, but in microsystems it is liable to cause circuit misbehavior if ignored. This is known as switch debouncing. The effect generally lasts a few milliseconds, but if the switch is sampled at high speed, it can appear that it has been operated several times. The capacitor attached to the pin of the MCU prevents this. • As you well know, we can test whether the switch is on using Polling or Interrupts.



Switch inputs



Keypad input



Keypad input cont’d Using a keypad is quite easy. A keypad is a collection of switches. When a switch is pressed, it completes a circuit. We can program the MCU to know which button was pressed.



You simply connect the LED to the MCU and let the MCU it act as a power source.



Connecting large devices



◦ When you connect a LED in the configuration shown before, the MCU will supply about 10mA at 4.5V approximately. ◦ At the very worst, the output is the maximum current (25mA) at maximum voltage (5V). ◦ A typical DC light bulb is rated 10-15W (used in Solar powered). It canNOT be powered directly from any microcontroller. ◦ The current is amplified using the common emitter configuration. Note: the value of β is never constant and depends on the voltage of the DC source and the base current that the PIC is comfortable releasing.



Connecting large devices DC



To MCU PIN



If there are two pins toggling at different “speeds”, we call these speeds duty cycles. You may have thought that it was simple blinking but such an action has many applications in DC-DC conversion in power electronic systems and in energy-efficient motor control. Take an example of motor control. When a motor is running and the power is cut off, it doesn’t stop immediately but uses its momentum to continue running for a while. If we can keep switching its power source off and on just in time, it will seem to continue running but we are not powering it all the time.



Simple PWM output



PWM



We can have a fixed duty cycle or a changing duty cycle as shown above. The figure to the LHS has a 25% duty cycle while the RHS has a variable duty cycle. The mathematical value of duty cycle is calculated as?



Calculate the PWM
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