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A battery contains one or more electrochemical cells in
which chemical reactions create an electrical potential
between two immersed terminals. This potential can be
discharged as current passing through a load.

How Batteries Work Battery Packs

6 volts

Zinc
Sulfate
Electrolyte

Zinc

Membrane Copper
Separator Sulfate
Electrolyte

Copper

Electrode Electrode
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Voltage: Number of cells * 3,7 V
25 =2*3,7=7,4V

Discharge Rate: How fast can it be safely discharged
450mAh, 30C =450 * 30 = 13.500mA = 13,5A max current

LiPo advantages:
ALight Weight
ALarge Capacity §
AHigh Discharge Rate s+ NG
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* Linear
» Switching
ABuck (step-down)
ABoost (step-up)
ABuck — Boost (step-up/down)
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Inductor Action
51 Open
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* Electrolytic (niobium, aluminum, tantalum)
* Dielectric(Ceramic, Film)

* Etc... i
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* Chip containing a CPU , RAM , ROM and other
peripherals

* Like a mini computer !!!
* Wide range of features available
 Designed to perform specific tasks
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* AVR
* Arduino

* Teensy
* STM32
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Microprocessor AT91SAM3XS8E (Hit)
Clock Speed 84 MHz

Operating Voltage 3.3V

Digital I/0O pins 54 (12 PWM)

Analog pins In: 12 /Out: 2

Flash memory 512 KB

SRAM 96 KB
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Teensy 3.2 Due
Microprocessor Cortex M4 (32 bit) AT91SAM3XSE (&)
Clock Speed 72 MHz (96MHz overclockable) 84 MHz
Operating Voltage 3.3V (5V tolerant) 3.3V
Digital I/O pins 18 (12 PWM) 54 (12 PWM)
Analog-Digital pins 16
Analog pins (input) 5 12
Analog pins (output) 1 2
Flash memory 256 KB + 256 Bytes Cache 512 KB
SRAM 64 KB 96 KB
EEPROM 2 KB
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3 Serial ports
* 2 12C ports
*Interrupts 0 € 0 ADugitat kaoAnalog-Digital
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3.3 Volt, 5Volt Tolerant
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AdigitalWrite(pin, HIGH/LOW);

AdigitalRead(pin);

20



ROBOTICS
CLUB Analog Pins

» 3.3 Volt, 5Volt Tolerant
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AAnalogRead(pin);
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* Digital Pins
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Pulse Width Modulation
0% Duty Cycle - analogWrite(0)

25% Duty Cycle - analogWrite(64)

50% Duty Cycle - analogWrite(127)
£ O ?SQJUW Cycle - analogWrite(191)

100% Duty Cycle - analogWrite(255)

cAVAaAoydod pHE TNV dl]'&C]LCiép el val

*E v T oAndlagWrite(pin, 0-255);
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Motor Driver
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4 *V16180
ToF Range Finder
Sensor

3.3V
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LiPo Battery
2 Cell - 500mAh

Regulator

Boost Regulator
4 12v

DC Motor
Driver

DC Gear Motors
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Encoder Feedback
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Layout Maze
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PCB Maze

27



ROBOTICS
CLUB PCB Fabrication

‘MetTa@opda MegAdv
*‘EkOeonyVaowkti vof
* CNC, milling




ROBOTICS
CLUB Metageopa MeAdavngc

*EkT0Omwon o& yvuao)  SHOUEE
21 0EPWPO TTAVW O
cATTOX OA K WO N

29



ROBOTICS
CLUB EkBeoVawkt1l vopBoAi a

cEKTUOUTTWON d1 a ¢

cTomoBOeétTnon d1La@AaveElL ag¢ O& XO:;
ETIL KAAUL YN

‘EkBeoyVaooktT1l VOBOoAi a

*KaBapl opa KOMPM€EVNC QWTOEULOI O
KOULOTIL KR 00da Y

cATIO X O A K

30



ROBOTICS
CLUB ATTOX OAK WO

TPl XAwWPL 00X
*YTTEPOBOIWAT PO O _ :
Al AL PO Uépox)ncaqnuwap@axu U €

31



ROBOTICS

CLUB Me Ta aumtmpy A K WO N

> w e

UV curablemask ( x p wp a )
Al a1 pnon
Ko mn
KOAANnOoN

32



ROBOTICS
CLUB Testing

Ko u u draces
*BpaxuvKUK Nagse Vv
KatTavaAwon

@ 0T O
oy ~

l/ F 4
o
F P
Z
!

33



ROBOTICS
CLUB Robotics Clubs PCBs 2015-2016

34



ROBOTICS
CLUB ATToOpPi € ¢

tsenebis@ceid.upatras.gr ,j/% http://robotics.mech.upatras.qgr/club/
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