Basics of Em

Konstantin Tretyakov (kt@ut.ee)
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“Brain”
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“Brain”

“ “Spinal cord”

How many microcontrollers
do you see on the picture?
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“Embedded systems” k&
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MICROCONTROLLER
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while (true) {
toggle (PBO) ;
delay ms (1000);
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MICROCONTROLLER

GND GND

while (true) {
toggle (PBO) ;
delay ms (PB3 2 1000 : 500);




Prototyping boards

» MSP430 LaunchPad
» STM32F Discovery
» Grasshopper AVR

» Teensy

» FEZ Panda/Hydra/...

» Mbed
» BeagleBone/CubieBoard
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Romo— The Smartphone Robot OpenROV - The Open Source Bartendro - A Cocktail Dispensing DIYLILCNC 2.0 - Open-source

by Romotive Underwater Robot Robot plans for a low-cost CNC mill.

Romo is a highly functional robotic by OpenROV by Party Robotics by DIYLILCNC

toy that uses your smartphone as OpenROV is an open-source Bartendro is a modular and open- We're preparing to release version

its brain underwater robot for exploration source cocktail dispensing robot! 2.0 of our free, open-source plans
and education. We want to provide for a robotic cutting machine that
kits for the DIY community you can build yourself.
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Neko: a Color Field Oil Painter OCULUS Surveillance and HackRF, an open source SDR The Practical Meter: Know your
by Laura Lippincott Telepresence Robot platform power!

Neko is a robotic arm built from by Colin Adamson by Michael Ossmann by David Toledo

hobby parts and a 3D printer. I'm Oculus is a motorized frame and Transmit or receive any radio The Practical Meter helps you
priming him with color data, trying software kit that instantly converts signal from 30 MHz to 6000 MHz charge your phone faster by

to make him creative. a small laptop into a web on USB power with HackRF ; : i

% solving a problem millions of
Conrolied ROBOF people experience.
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1. Circuit design
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1. Circuit design
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Altmel

Atmel 8-bit AVR Microcontroller with 2/4/8K
Bytes In-System Programmable Flash

ATtiny25/V | ATtiny45/V | ATtiny85/V

Features

* High Parformance, Low Power AVR® 8-Bit Microcontroller
* Advanced RISC Architecture
= 120 Powerful Instructions — Most Single Clock Cycle Execution
= 32 x B General Purposa Working Registers
= Fully Static Oparation
* Mon-volatile Program and Data Memories
= ZI4/8K Bytes of In-System Programmable Program Memaory Flash
» Endurance: 10,000 Write/Erase Cycles
= 128/256/512 Bytes In-System Programmable EEPROM
» Endurance: 100,000 Write/Erase Cycles
= 128/256/512 Bytes Internal SRAM
= Programming Lock for Self-Programming Flash Program and EEPROM Data Security
* Peripheral Features
= B-bit Timer/Countar with Prescaler and Two PWM Channels
= B-bit High Speed Timer/Counter with Separate Prescaler
= 2 High Frequency PWM Outputs with Separate Output Compare Registers
» Programmable Dead Time Generator
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Through-hole technology

Component Side

\ /%Rpad \\

Lead Solder Side




Surface mount technology
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Breadboard
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ABCDE
100000
200000
300000
4100000
500000
600000
700000
800000
900000
1000000
1100000
1200000
1300000
1400000
1500000
1600000
1700000
1800000
1900000
2000000
2100000
2200000
2200000
2400000
2500000
2600000
2700000
2200000
2900000
3000000
3100000
3200000
3300000
300000
3500000
3600000
3700000
3300000
3900000
4000000
4100000
12200000
4300000
400000
4500000
4600000
4700000
4300000
41900000
5000000
5100000
5200000
5300000
5400000
5500000
5600000
5700000
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00000
000003
000004
00000°
000006
00000’
000008
000009
0000010
0000011
0000012
0000013
0000014
000015
00016
00017
00018
00019
00020

0000000000
00000000

0000044
0000045
000046
0004
000148
00049
00050
00051
00052
00053
00054
00055
000056
0000057

00000000000
000000000
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Figure 1-1.

U1

— VCC

— GND

PBO
PB1
PB2
PB3
PB4
PBS

1. Pin Configurations

Pinout ATtiny25/45/85

PDIP/SOIC/TSSOP
b

(PCINTS/RESET/ADCO/dW) PBS [ ] veC
(PCINT3/XTAL1/CLKI/OCTB/ADC3) PB3 [
(PCINT4/XTAL2/CLKO/OC1B/ADC2) PB4

GND []

o
LA i = O

NOTE: TSSOP only for ATtiny45/V

ATTINY85-20PU

[ PB2 (SCK/USCK/SCL/ADC 1/TOAINTO/PCINTZ)

[ PB1 (MISO/DO/AINT/OCOB/OCTA/PCINT1)
] PBO (MOSI/DI/SDASAING/OCOA/DCT A/AREF/PCINTO)
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U1

VCC

GND

PBO
PB1
PB2
PB3
PB4
PB5

ATTINY85-20PU

GND

GND

\VCC

PBO




3. PCB Design
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4. Manufacturing
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CNC milling




The easy way

Product Options:
File Choose File | No flie chosen

PCB Thickness
PCB Dumension
PCB Coloe
Surtace Finizh

E-Tew

ARSI ¢ uE W o e

10 =]

0]

18mm [+]

£em MarSem Max -
Green .

b =

0% E-tast -

* Oné ime CNAMas Mar aooly

44494944419 q9aA9499949c49q9a

Upload
your design

Please don't forget to
include the drill drawing

4494949494949 49494949494949494949414

Fill in the PCB
parameters

AR AL R B B A B D O B A B A B N B N B B

Add to the cart







Soldering

» General:
Use an ESD mat,
Use a ventilated room,
Be careful with the tip of the soldering iron.

» Set up:
Wet the sponge, clean the tip, tin the tip
350-360 C is good for lead-based solder
370-380 C is good for lead-free solder




Soldering

*slightly different
approach for SMDs

http://www.circuitrework.com

» Soldering
» Solder smaller components first
» Solder corners first
» Use the flux
» Check for bridges after finishing



http://www.circuitrework.com/

Soldering

» In the end
Clean the tip, tin the tip

If the flux is conductive:
Clean it away with alcohol
Check for bridges

Use a current limiter at first
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