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Before Integrated Circuits
Mechanical Computing
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Before Integrated Circuits
Vacuum Tubes
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Before Integrated Circuits
Transistors
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Integrated Circuits
Multiple Components on a Single Substrate
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Integrated Circuits Manufacturing
Similar to Silkscreening



Analog vs Digital

Analog

‘Real World’ vs ‘Computer World’

Digital



ADC

0xFF, 0x12, 0x0F, ...

DAC
Microchip 
MCP 3208

Analog Devices
AD 420

0xFF, 0x12, 0x0F, ...

ADCs and DACs
Convert from Analog to Digital and Back Again



Analog ICs
You Have Already Used A Few!



Analog ICs
Operational Amplifier

0V

5V



Vout =  
Rf

Rin
Vin – —

Analog ICs
Operational Amplifier



Analog ICs
Filter Chips

FILTER

Can design your own with R’s and C’s

FILTER

or



Digital ICs
You Have Already Used a Ton!



Digital ICs
Memory

FLASH EEPROM



Digital ICs
555 Timer



Digital ICs
555 Timer



Digital ICs
555 Timer



Digital ICs

Seconds, minutes, hours, 
date, month and year

Battery lasts for 7-9 years

Keeps track of leap years!

Real-Time Clocks

DS1307

Visit http://www.sparkfun.com/products/99



Digital ICs
Saving Pins

                              



Digital ICs
Decoder

74HC238, a
3-8 Decoder
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Digital ICs
Multiplexer
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CD74HC4067, an 8-1 Mux
(It Also Works for Analog)
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Digital ICs
Shift Register

Visit http://bildr.org/2011/02/74hc595/

Say you want to control a huge number of LEDs with your Teensy...

http://bildr.org/2011/02/74hc595/
http://bildr.org/2011/02/74hc595/


Digital ICs
Shift Register

What does a shift register really do?

Data is read in on the serial 
(SER) input line

Data is shifted once with each 
clock cycle (SRCLK).

The ‘register clock’ (RCLK) acts 
like a clutch, and holds current 
values when set LOW.



Digital ICs
Shift Register

To turn on the 1st, 3rd and 8th LEDs: 

Pull SRCLR low to clear the register

Pull RCLK low to clutch the output

Pulse SER 1, 0, 0, 0, 0, 1, 0, 1 with 
each CLK pulse

Pull RCLK high to turn on the LEDs



Integrated Circuits

Specialized Processors (Like Your Mp3 Decoder)

There Are So Many More!

Digital Signal Processors

7-Segment Display Driver (MC14489B)

Check out SparkFun’s General ICs page for more!



Choosing ICs
Voltage & Current

Choosing parts with the same operating 
voltage will save major headaches and 
components!

Keep your power source in mind. USB, 
batteries and voltage regulators can 
only provide so much current.



Choosing ICs
Packaging

16-DIP 8-SOIC to DIP Adapter



Choosing ICs
Communication Interface

UART?

SPI?

I2C?



Choosing ICs
Community Support



Lab 6 Preview
Using Your MP3 Decoder (Finally!)

Interrupt Handlers (ISRs)

Debouncing Buttons



Lab 6 Preview
Interrupts

Write a special function (an ‘Interrupt 
Service Routine’ or ISR) that gets called 
exactly when the button is pressed.



Lab 6 Preview
Debouncing

Images from the Ganssle Group

What happens when  
you press a button?



Mindmaps
How to Brainstorm on Your Own



Image from Flickr: dmje



MP3 Project Design Activities
Create a Mindmap

Develop a Point of View

Draw Sketches and Diagrams

Requirements and States (If Ready)

Paper Prototype an Interface to Your Player


