
Leland High School

Team604

Electronics Workshop



Team 604 ïIntroduction to Electronics

Å Electronics basics

ï Volts / Amps / Ohms

ïOhms Law

ïComponents

ÅResistors, capacitors, inductors, diodes, transistors

ïMotor controllers

Å Making your robot more robust

ïWire gauge selection

ï Making secure connections

ï Introduction to soldering

ï Trouble shooting with a  VOM (Volt Ohm Multimeter)

Å Robot controller

ï System overview

ï Connections
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Robot Motor Controllers

High Voltage Speed Controller.

Sixteen MOSFET transistors 

allows the Victor HV to handle 

120A continuous duty.

The high voltage Victor provides 

output control from 3% to 

100%. The high current capacity, 

low voltage drop, and peak surge 

capacity make the Victor HV ideal 

for drive motors, while its braking 

options and precise control meet 

the demanding needs of arms and 

lift systems.



Robot Motor Controllers



Robot Motor Controllers



Team 604 ïIntroduction to Electronics

Å Electronics basics

ïComponents

ÅResistors, capacitors, inductors, diodes, transistors, ICs

ÅConnectors and wire

ï Volts / Amps / Ohms

ï Ohms Law

Å Making your robot robust

ïWire gauge selection

ï Making secure connections

ï Battery maintenance

ï Trouble shooting with a  VOM (Volt Ohm Multimeter)

Å How does it all work?

ïRobot controller connections



Wire Gauge 4 0.20 5.19 0.25 0.82 135

5 0.18 4.62 0.31 1.03 118

6 0.16 4.11 0.40 1.30 101

7 0.14 3.67 0.50 1.63 89

8 0.13 3.26 0.63 2.06 73

9 0.11 2.91 0.79 2.60 64

10 0.10 2.59 1.00 3.28 55

11 0.09 2.30 1.26 4.13 47

12 0.08 2.05 1.59 5.21 41

13 0.07 1.83 2.00 6.57 35

14 0.06 1.63 2.53 8.28 32

15 0.06 1.45 3.18 10.44 28

16 0.05 1.29 4.02 13.17 22

17 0.05 1.15 5.06 16.61 19

18 0.04 1.02 6.39 20.94 16

19 0.04 0.91 8.05 26.41 14

20 0.03 0.81 10.15 33.29 11

21 0.03 0.72 12.80 41.98 9

22 0.03 0.65 16.14 52.94 7

23 0.02 0.57 20.36 66.78 4.7

24 0.02 0.51 25.67 84.20 3.5

25 0.02 0.45 32.37 106.17 2.7

26 0.02 0.40 40.81 133.86 2.2

27 0.01 0.36 51.47 168.82 1.7

28 0.01 0.32 64.90 212.87 1.4

29 0.01 0.29 81.83 268.40 1.2

30 0.01 0.25 103.20 338.50 0.86

31 0.01 0.23 130.10 426.73 0.7

32 0.01 0.20 164.10 538.25 0.53

Ohms per 

km

Maximum 
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Diameter 

Inches
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mm
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1000 ft

Stranded Wire

Solid Wire



Wire Strippers

http://images.google.com/imgres?imgurl=http://www.azarpartoo.com/images/6PK-223.jpg&imgrefurl=http://www.azarpartoo.com/index.php%3Fmain_page%3Dindex%26cPath%3D125_154&h=264&w=320&sz=15&hl=en&start=126&sig2=6_8Ie1UUlJnVBIY7XvGTJg&tbnid=ROstbrd5PdviJM:&tbnh=97&tbnw=118&ei=uRpLR7bkDJ2SggOz35zVDg&prev=/images%3Fq%3Dsolid%2Bstranded%26start%3D108%26gbv%3D2%26ndsp%3D18%26svnum%3D50%26hl%3Den%26sa%3DN


Crimp Connectors



Molex Connectors

http://images.google.com/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/thumb/3/31/Molex_female_connector.jpg/800px-Molex_female_connector.jpg&imgrefurl=http://commons.wikimedia.org/wiki/Image:Molex_female_connector.jpg&h=534&w=800&sz=34&hl=en&start=11&sig2=xU3oQ3Ac0WkO_EnkYfXJnQ&um=1&tbnid=3StU8IFLIUso2M:&tbnh=95&tbnw=143&eid=cAxVR6fuFY2ChQOwyInvDQ&prev=
http://images.google.com/imgres?imgurl=http://www.flexiglowhk.com/images/products/CableKits/f5.jpg&imgrefurl=http://www.flexiglowhk.com/products/CableKits.htm&h=500&w=500&sz=36&hl=en&start=4&sig2=pt2US8rFsdIHcS69o06LFA&um=1&tbnid=FznFPoi3KxBwoM:&tbnh=130&tbnw=130&eid=cAxVR6fuFY2ChQOwyInvDQ&prev=


Anderson Power Pole Connectors

0-45 Amps50-100 + Amps





DIP Switch

Rocker Switch Slide Switch

http://images.google.com/imgres?imgurl=http://www.robotroom.com/DipSwitch.jpg&imgrefurl=http://www.robotroom.com/AlphanumericDisplay.html&h=259&w=311&sz=15&hl=en&start=4&sig2=aZAYAsGWyre_ReWoMltvJg&tbnid=7RDrFmjRPN9TCM:&tbnh=97&tbnw=117&eid=_v9UR86REKiUggPVxPDjDQ&prev=
http://www.smartcomputing.com/images/smartcomputing/fullsize/293n0113.jpg










VOM ïVolt, Ohm Meter



VOM




