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VEX Game Rule Corrections?

2008 VEX Inventors Manual is online

EasyC V4 for Cortex Software Upgrade Version
requires (firmware) Mastercode update

Must remove EasyC license at end of season
Controller Configuration page

OCCRA VEXnet field system

VEXnet Cortex and Joystick marriage

2012 OCCRA VEX Inspection Form

General Programming Tips

Lesson from Vex Users



2012 OCCRA VEX Game Rules

« OCCRA has eliminated the VEX game portion of that
was typically paired to the large robot game.

* A “closed” VEX Tournament will be held in Dec 2012
for OCCRA VEX teams playing the official VEX game
this year.

A VEX field will be available for exhibition match play
at each regular OCCRA Tournament (5).

*Mike Martus is a RECF representative for VEX



Website: www.innovationfirst.com
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’ Support and Downloads

| Welcome to VEX Robotics Support. We offer several options for quick resolution of your technical questions.
» See below for the complete download library of drivers, firmware, code and documentation,

» Check VexForum.com to find answers to frequently asked questions and some more complex technical issues.
» E-Mail info@vexrobotics.com for questions not answered on our forum.

» Call our Technical Support line at 903.453.0802 Monday-Friday from 8:00am to 5:00pm CST.

» Learn how to get a guote online.

» For educational support search our listings to find a representative in your area.




VEX Documentation - 2008 VEX Inventor's Guide

VEX 2008 Inventor's Guide Below is the 2008 update to the VEX Inventor's Guide. The Inventor's Guide is provided as a reference guide for all

Complete builders using of the VEX Robotics Design System.
(27M pdf, 07-22-2008) The individual sections of this guide are available for download below:
Combined VEX 2008 Inventor's Guide - 1 Introduction (0. 7M pdf, 06-27-08)

VEX 2008 Inventor's Guide - 2 Structure (3. 2M pdf, 06-27-08)

VEX 2008 Inventor's Guide - 3 Motion (6.6M pdf, 06-27-08)

VEX 2008 Inventor's Guide - 4 Power (2. 1M pdf, 06-27-08)

VEX 2008 Inventor's Guide - 5 Sensors {1.9M pdf, 06-27-08)

VEX 2008 Inventor's Guide - & Control (4. 1M pdf, 06-27-08)

VEX 2008 Inventor's Guide - 7 Logic {1.9M pdf, 06-27-08)

VEX 2008 Inventor's Guide - 8 Programming {divider] (0. 1M pdf, 06-27-08)

VEX 2008 Inventor's Guide Reference - Appendix &, Safety (0. 1M pdf, 06-27-08)

VEX 2008 Inventor's Guide Reference - Appendix B, Glossary (0.5M pdf, 06-27-08)

VEX 2008 Inventor's Guide Reference - Appendix C, Challenges (0.4M pdf, 06-27-08)

VEX 2008 Inventor's Guide Reference - Appendix D, Control Configurations (2.6M pdf, 06-27-08)
VEX 2008 Inventor's Guide Reference - Appendix E, Transmitter Menus (3. 1M pdf, 06-27-08)

Mote: The easyC programming software indudes a programming section to insert in the Inventor's Guide, Other support materials are available for
each of the VEX programming languages from their manufacturer. Refer to VEX Robotics Proaramming for mare information,
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's Gui
Inventor’s Guide
Tahle of Contents:

Motion Subsystem 31
Power Subsystem 4.1
Sensor Subsystem 5.1
Control Subsystem 6.1
Logic Subsystem 7.1
Programming Subsystem 8.1

L.

vEx Inventor's Guide

Welcome!

Thiz Inventor's Guide is provided as a tool to help you get accustomed o all the
features and functionality of the WEX Robotics Design System. Incleded in this guide
are various chapters which detail the indwidual subsystems involved in a basic robot.
Each chapter includes a description of the components used, the concepts involved

in designing and building the subsystem, and how the subsystem interacts with other
subsystems.

&long with the Inventor's Guide, there are many resources available to enrich and
enhance your experience with the VEX Robotics Design System. Our main portal,

www. VEXrobotics.com has many rescurces including software, tools for educators,

picture galleries of VEX robots and CAD medels of our entire product line.

www.VEXrobotics.com is also the official source to purchase products for the VEX

Robotics Design System.

If you have any quastions about the WEX Robotics Dasign System, or want to show off
your new creations, you can visit Www, VEXforum.com, the offcial hub of the VEX
community. Here you can network with other VEX users, and have your tachnical
questions answered directly by the engineers who design the VEX products.

To learn more about the VEX Robotics Competition and othar VEX Robotics events in
your area, visit www.robotevents.com. RobotEvents.com exists to connect students,
mantors, and schoals in every community to a variety of successful and engaging
technology-based programs. You'll fing information on VEX competitions, as well as
conferences and workshops in your local community and beyond.




Important 2011 VEX Programming Information

Upgrade EasyC Cortex V4 software this
year V 4.1.0.5 — Win7/WinXP/Vista

You will need to use the VEXnet upgrade
utility V3.2.8 to update the firmware
(mastercode) inside the Cortex and_the
Joystick

2010 OCCRA Easy_ C Site V4 License
XXX1-YYY3-Z2Z2Z5 (1 per team)



VEXnet Upgrade Utility V.3.2.8
released as part of Cortex Upgrade

g s . - - @E'i]
@-ﬂ 1. = Start Menu » Programs » easyC V4 for Cortex » 'J_;?| |Searth R |
File Edit View Tools Help
‘ Organize == Views Open & Bum
Favorite Links Mame Date modified Type
E| Documents 1. Drivers 9/23/2011 8:55 PM File Fol::]
o ['E! easyC V4 for Cortex 9/23/2011 8:55 PM  Shortcu l
E "tL_"ES [ easyC V4 for Cortex Help 9/23/2011 8:55PM  Shortcu
B Music [A1IFI VEXnet Firmware Upgrade 9/23/2011 8:55 PM  Shortcu
More » [ = VEXnet Upgrade Utility V 2. 13_u|ﬂm I‘
I Folders —
P
| Start Menu V20 COM:
|| Programs ' * Joystick " Cortex
R . — Fram Device "
| Activision Functions Version
1. Administrative Tools
) ASTRA3Z WRITE ID DOWwWHLOAD Bootload &
L | Autodesk b azter ?
1. Cypress ]
i 1o easyC V2 for Vex I oty "
| 1. easyC V4 for Cortex
1. Drivers
1 ESET
)\ Extras and Upgrades | Writing Sector 10 |
| _Free Text Pad |
IFI WEXnet Firmware Upgrade Date mo
Date cr
JOY_W3_23.BIN —




VEXnet Upgrade Utility V.3.2.8
released as part of Cortex Upgrade

* Cortex V3 23.Bin
« JOY_V3 23.BIn



Downloading a Program BES'%
Option 1: Direct USB Download

Uses only the A-A USB cable.

August 1, 2010 Copyright ©2010 BEST Robotics, Inc. Al rights reserved. 31



Downloading a Program BES'%
Option 2: Tethered Download

Uses the programming cable with
A-A USB tether.

Allows advanced debugging.

August 1, 2010 Copyright ©2010 BEST Robotics, Inc. All rights reserved. 32



Downloading a Program BES’%>
Option 2: Tethered Download

Uses the programming cable with
A-A USB tether.

Allows advanced debugging.

August 1, 2010 Copyright ©2010 BEST Robotics, Inc. All rights reserved. 32
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Re-Syncing (Pairing) VEXnet BF.S‘f

If VEXnet does not connect,
you may need to re-sync the
joystick/controller pair by simply
Power Cortex First, then Joystick connecting a USB cable and
powering on both units.

August 1, 2010 Copyright @ 2010 BEST Robotics, Inc. All rights reserved. 27



For the Cortex to operate properly the following
conditions MUST be true:

1. Both the cortex and controller MUST be using
the same version of Firmware

2. The Cortex and Controller MUST be "Married"
via the USB AA tether

3. The Cortex MUST have a charged battery 7.2
or higher.

4. The controller MUST have good batteries.
The first light MUST be green.

5. Starting sequence MUST be followed: Cortex,
Blinky lights on Cortex, Key must be in or Comp
Cable plugged in, Power Adapter or turn on
joystick, watch for green lights



CORTEX Microcontroller and Joystick Quick Start Guide

4_ Diagnestics Infarmation: refer to the following chart for Joystick and CORTEX light patterrns and meanings.

VEXnet
Elip Startup - looking for USE device
Fast Linking - Searching for VEXnet mate
Fast igreen) Linked
Slow ivellow) Linked - Data guality reducad
Solid )l Tetherad
:& Fault: Lost Link — Searching for VEXnet mate
Robot (1]
Main Battery = Dead (<5.5wv) or CORTEX Off =1
iyellow) Main Battery = Low ({<&_3v) 21
Main Battery = Good
Saolid All Good: Both Joysticks connectad

Solid + 1 Blink

All Good: Txl |ovstick connected

Fault: Low Backup Battery (Ow—E8wvl

Mote 1 Bobor LED onky works on joystick when Linked
Mote ¥ Lowest CORTEX batery coler lanched an Joystch asd CORTEX

Mole 32 Mo Backup Barteny only isScated I competithss cable 13 connerisd

Game |4

Off Mo Competition connection
Solid greend Driver

Fast (green) Autonomaous

Fast fyellow) Disabled

Mote 4 - Came LED only used when the competition cable is comnected.

Game LED only works on the Bobot when Lindked.

stick (s
Joystick Battery = Dead (=5.5wv)

iyellow)

Joystick Battery = Low (<&.5w)

fgreen)

Joystick Battery = Good

Fast

Tweo Joysticks in use

Solid

One Joystick im use

Mote 5 loystick LED only on loystick.

Robot, WVEXnet, and Game LED's
show the same data [2] s

Page 7 of 9

ROBDTICS DESIGHM SYSTEMM




You must remove the EasyC V4
license code from your laptop
at the end of OCCRA In
December 2012



Function Blocks

B ’fj*ml-’rogram Flow
(% Inputs

(% Outputs

- Joystick

-5 LD

(% Battery

% Mathematics
(% User Functions

| File Edit View Project Build and Download Tools Window Help
FRME A N e e T T m e

ax % | Start Page xl

Projects

M OCCRAT1 Sonar2

{2 Victor Test 03

=M OCCRAT1 Sonar1

{2 Victor Test 02

{2 Victor Test 01

/2 OCCRA_2010_Stop_Switch11

New/ Open

] New Standalone Project
] New Compeition Project
57 Open Project...

New- Sept 2011

1 Projects

&H Tools

[ Tutorials

=X

Competition Proiect Settia - '

(@ Field Control Competition Project

) Timed Competition Project

Team Number: 3548




You must create your OCCRA program using the
New Competition Project feature in easyC V4

e
'@ easyC V4 for Cortex

| File | Edit View Project Build

and Download Tools Window Help

il ] New Standalone Project ctri+N Rl b Lo g Lot
A \_.] New Competition Project Ctri=M B statPage x ] /
.5 Open Project... Ctrl=0O R
Projects
New / Open
Open Source File...

Print Setup...

- mtelltek»

©zo0s5 - 2010
I.ﬂ.._ B

If you miss this step, VEXnet WI|| not work with your system and

You will have to retype your entire program back in starting with
This step — BIG GOTCHA! — 2010 slide




. & easyC V4 for Cortex - Competition Project - Untitled ==

! File Edit View Pro;ect Build and Download Tools Window Help

Functlon Blocks

Iu X ¥ Project Explorer o x

EJ"L} J -3¢+ Controller Configuration
gjﬁ Inputs \ ﬂm I N NN BN BN I BN BN BN BN B B . - B .= Macros and Constants

#-{%4 Outputs Recent Projects -9 Global Variables
[#-{% Joystick - Block Diagram
@13 LCD 4% Autonomous
(%4 Battery New./.Open % Initialize

(% Mathematics j New Standalone Project 43 Main

4a] New Competition Project

Y i =
“{% User Functions 3 Open Project... ‘ b4 Oper.atorControI
421 Source Files
= || & 2] Header Files
..[n] APLh

ﬂ UserInclude.h
{2 Library Files

----- .| ReadMe.bdt
I Projects |
&3 Tools ]
|| Tutorials ‘ < T
Qutput & Tasks a X
M < » ¥ Build Output  Find Resuts -
| CAP| NUM| STM32F103VD | Program size: Unknown . [Lline 3 of 5 | 8:33 PM




Initialize, Autonomous and Operator Control each have
Their own high level Tab for easy switching between.

f — 7
|@8 easyC V4 for Cortex - Competition Project - Untitled EIEI&J

! File Edit View Projet Build and Download Tools Window  Help
ik 3 S TR o 3 e G e ot 10~ ot

Function Blocks B X i i,, iiiii"' - 0[3 Main X itiali w Project Explorer o x|

#-{% ProgramFow - 24 & e | -~ %+ Controller Configuration
[j—-ﬁé} Inputs Y A Y A A, T e = Macros and Constants
(% Outputs (e 45 4 [f /A | % Global Variables
[]--]sz, Joystick |(;|u—_|;¥| [—]Q% Block Diagram
= : L L
E]--]_z’z LCD L—]BEGIH_ void main ( voigl ) %z Altltlorllomous
[-{% Battery - - { o “¢ Initialize
#-{% Mathematics %t Main
-{#% User Functions 4| Initialize [ ) : %z OperatorControl
----- =] Source Files
=42 Header Files
@ butonomous { 0 ) : w.[n] APLh
Lo 0] Usernclude.h
TR Y AR /A | = Library Files
| 48] J: operatorcontrel (0) ¢ 4 |} ReadMe bt
[ “END )

Autonomous (0) and Operator Control (0) times are
Controlled by VEXnet field control system.
|

Output & Tasks o x

Ready | CAP| MUM| STM32F103YD | Program size: Unknown | Line 3 of § | 8:37 PM




EasyC V4 adds while (1)
automatically for you

[g easyC V4 for Cortex - Competition Project - Untitled - ——
File Edit Wiew Project Build and Download Tools Window Help
R N0 W e e WS N e W s e 5 R e R
Function Blocks nx wm 4 In "% OperatorControl X > I X
[j--@ Program Flow - || ...
0 £ Inputs en . I
k CperatorControl | unsigned long ulTime )
D..izi Outpfns @ S (=
@ 5 Joysic =
-5 LCD
&
D"ﬁ’i’ Battery while ( 1 ) // Insert ¥Your RC Code Below
(-4 Mathematics
1%’. User Functions
o Place Code Here
E_:I.. E
l
o
[ EHD }
..... L
I
4
| CAP| MUM| STM32F103VD | Program size: Unknown | line 3 of 5 | 925 PM
- - - NN i X L Tree—




Controller Configuration — where digital
Inputs/outputs can be selecte

g Controller Configuration U - - — -
ANALOG & DIGITAL EE
Desaription — : = | =
Analog Input =1 1 {
2 |0} A=
3 Q. ) ) N
o||l550 7\
7 e
a ————
Digital Output=1 1 —»0
2 —»0 MOTORS
3 =0 Description
4 —0 0 0] 1 | 2-wire motor
5 =0 — : 2 | 3-wire motor
sl =211 ] l|leLL 3
7| =2C_ A ‘
8 —bo H
Digital Input#1 22?2 Marc Center U 0 °
10 “+——0 7
Dual Driver Mode, Tank Drive Jumper " “+—0 O 0O0]|e
2 O QO 5
sP ) l 10 | 2-wire motor
o . 4 k. -.\ . : 7 N
(" rRoBOT
e I (7 VEXNet V X | J
(" GaME
Left-Click to set Digital I/O [ OK ] [ Cancel ] [ Help ] [ Restore Defaults } f Hide Description
i |

— — _—



EasyC On-Line Control

How can we see if
Motor’s are wired

up and determine
Direction if positive or
Negative?

How can we see If
Encoder is working?

[i# IFl/intelitek Loader

Port Setting  Options

Help

={ On-Line Control (Enabled)

Main Battery Voltage: |7.4

Motaors:

[

Disable

l I Reset Al

)

Backup Battery Voltage: [p.0

Set Invert
D R e — )] ] Value: Group: Direction:
# il 0 MNfA
#2: i -15 N/A
#3; i 0 NJA
4 | 0 MfA
| 5: i 0 /A B
Connel #6: far 0 MfA |
=7: i 0 NJA
#8: i 0 N/A
#q; { 0 /A
E i 0 NJA
Digital IfO: Analog Inputs: | I .
How can we see if
#: 1 #&: 1 #0:[0 #2: 67 #6: 64 .
a1 oot omn = s ==L Analog potentiometer
s a. Help "
#¢ 1| #: 1 #1220 #4; 65 #3: 64 i— IS Worklng/
Close I I Help
COM port is open... Cortex COM3  BitRate




Graphic Display vs Terminal Window

i IFLfintelitek Loader M

Port Setting Options  Help
| log Download | 1 Terminal | E1 Graphic Display
o 10 20 30 40 50 &0 o
T I T O T T O T T T i N T U e T T T T N i O O U Y i T T T T ol T I T i T T A B 0 A
0[] o
] Sonar = 8
while 1 =1
Joystick? = 27 C‘"'“EE) L ‘ : }
Joystick2 = 27
| m Sonar = GetUltrasonic (1 , 11 ) !
10[ Iﬁl J/PrintTextToGD ( 2 , 2 , 16711335 , "Sonar = %d\n" , Sonar ) ;
: '@, PrintToScreen ( "Sonar = 33d\n" , (int)Sonar ) ;
: @ PrintToScreen | "JoystickZ=%4d\n" , (int)Joystick2 ) ;
] lﬁl PrintTextToGD ( 2 , 2 , 0 , "Somar = %d\mn" , Sonar ) :
20(_
: lﬁl PrintTextToGD ( 4 , 2 , 0 , "JoystickZ = %3d\n" , Joystick? ) :
: lﬁl PrintTextToGD ( 6 , 2 , 0 , "Joystick2 = %4d\n" , JoystickZ ) ;
I\_’_IIIIIIIIIUIIIIIIIIUIIIIIIIIUIIIIIIIIUIIIIIIIIUIIIIIIIIUIIIIIIIIUIIIIIIIII
o 10 20 30 40 50 &0 ritl
[¥] Scale . sttt || stp || clear || Refresh | [ Hep | |
COM port is open... Cortex STM32FLO3VD COM3 115200




Graphic Display vs Terminal Window

| E IFLintelitek Loader u

Port Setting Options Help
|
ly Download | 2 Terminal | £ Graphic Display |

Joystick2= 0 X
Sonar = 8

JoystickZ= -8

Sonar = 8

JoystickZ= -9

Sonar = 8 :"“EE)
JoystickZ= -6
Sonar = 8
Joystick2= 0
Sonar = 8
Joystick2= 0
Sonar = & .
Joystick2= 7 ab] f/PrintTextToGD ( 2 , 2 , 16711935 , "Sonar = %¥d\n" , Sonar ) ;
Sonar = 8§
Joystick2= 21 T P
Sonar = 8 :

o
N
=
D e *
il
il
il

while (1 ==1)
f

Sonar = GetUltrasonic (1 , 11 ) :

PrintToScreen ( "Sonar = 33d\n" , (int)Sonar ) ;

Sonar — 8 PrintToScreen | "JoystickZ=%4d\n" , (int)Joystick2 ) ;

JoystickZ= &5
Sonar = 8
JoystickZ= &5
Sonar = 8
JoystickZ= &5
Sonar = 8
Joystick2= 39
Sonar = 8
Joystick2= 14
Sonar = 8
Joystick2= 0 |

Sonar = 8§

Joystick2= -8

Sonar = 8

Joystick2= -9

Sonar = 8
Joystick2= -9 -

PrintTextToGD ( 2 , 2 , 0 , "Somar = %d\mn" , Sonar ) :

PrintTextToGD ( 4 , 2 , 0 , "JoystickZ = %3d\n" , Joystick? ) :

PrintTextToGD ( 6 , 2 , 0 , "Joystick2 = %4d\n" , JoystickZ ) ;

Start | |CaptureText|[ Stop ] [ Clear ][ Refresh ] [ Help ]

COM port is open... Cortex STM32F103VD COM3 115200




Graphic Display vs Terminal Window

S

lie| IFfntelitek Loader

Port Setting  Options  Help
|

5 saptcOy

0 10 2 0 40 50 80 i
Cor e M M Ao Ao A Ao
0 1]
Jonar = &

Joystick? = 27

Joyatick2 = 27

[y Y Y Y A Y A Y A VA
0 ) 0 0 ) 5 b n
|| Wsae | swt || sw |[ e | [ Refien || b | |

COM port is apen... Cortex  STM3ZFI0VD  COM3 115200
T ——————

| E IFlfintelitek Loader

Port Setting  Options  Help
IR Download

T Terminal | £ Graphic Display

Joystick2= 0
Sonar = 8
Joystick2= -8
Sonar = 8
Joystick2= -9
Sonar = 8
Joystick2= -6
Sonar = 8
Joystick2= 0
Sonar = 8
Joystick2= 0
Sonar = 8
Joystick2= 7
Sonar = 8
Joystick2= 21
Sonar = 8
Joystick2= &5
Sonar = 8
Joystick2= 65
Sonar = 8
Joystick2= &5
Sonar = 8
Joystick2= &5
Sonar = 8
Joystick2= 65
Sonar = 8
Joystick2= 39
Sonar = 8
Joystick2= 14
Sonar = 8
Joystick2= 0
Sonar = 8
Joystick2= -8

h Start | |CaptureText| [

J

Stop Clear | [ Refresh | [ Help |

COM port is open..

Cortex STM32F103VD COM3 115200




4  VEXnet System Components (OCCRA KOP)

Home /Products /Robot Accessories /Logic / VEXnet System Bundle

VEXnet System Bundle
P/N: 276-1604

VEXnet System Bundle

The VEXnet System Bundle contains everything you need to get
started C(_Hl;fl_l“l:"‘.g a VEX robot using the VEX Cortex Microcontroller.

& (1) VEX Cortex Microcontroller
B> (1) VEXnet Joystick
B> (2) VEXnet USB Adapter Keys
> (1) VEXnet Backup Battery Holder
B> (1) USB A-A Cable

$399.99

&% In Stock

VEXnet System Bundle

oty: [1 PRIl OR Add to Wishlist HOVER TO VIEW, CLICK TO ZOOM

(/"‘w—/',



VEX Cortex Microcontroller
P/N: 276-2194

If you could make yourself smarter, wouldn't you?

The VEX Cortex Microcontroller coordinates the flow of information
and power on the robot. All other electronic system components

must interface to the Microcontroller.

B STMicroelectronics ARM Cortex-M3 user processor

> Wireless with buift-in VEXnet technology

> (8) Standard 3-wire Motor ports

> (2) 2-wire Motor ports

B (1) 12C "smart sensor” port

> (2) UART Serial Ports

> (8) Hi-res (12-bit) Analog Inputs

> (12) Fast digital I/O ports which can be used as interrupts

B Programmable with easyC v4 for Cortex or ROBOTC for Cortex &
PIC

$249.99

2 In Stock

oty: 1 | IITTIETE OR Add to Wishiist

VEX Cortex Microcontroller

HOVER TO VIEW, CLICK TO ZOOM

-



-
VEXnet Cortex M3 Controller Bgsf%

WiFi 802.11

8 Analog Proprietrary Comm
inputs
!
g Standard Serial
12 Digital Interfaces
inputs or outputs 1 (UART, 12C)

—_— BN AS W

Speaker 10 Motor/Servo Ports
Output

(Built-In ESC on 2 ports)

System Status
Indicators

August 1, 2010 Copyright @ 2010 BEST Robotics, Inc. All rights reserved.



August 1, 2010 Copynight © 2010 BEST Robotics, Inc. All nghts reserved.

VEXnet Joystick BEST.

+“Playstation” game-style controller
8 buttons on top

2 XY analog joysticks

6 AAA
rechargeable
batteries

Power switch

Plug-in USB/ WiFi Key

4 Button on front-side

Programming Interface 3 Axis Accelerometer
(XY Tilt, XYZ Accel, Shake)
7



VEX Cortex Connectors BEST.

Gnd +5v Sig
(Blk) (Red) (Wht)

Standard Serial

Interfaces
(UART, 12C)
1
Analog __|
in
‘_8
1 2-wire motor
Digital __|
in/out . 3-wire PWM
servo/motor ctrl
12 9
Speaker—_S P 10 2-wire motor
Out

Sig +5v Gnd
(Wht) (Red) (Blk)

August 1, 2010 Copyright ©2010 BEST Robotics, Inc. All rights reserved. 10



VEX Cortex Pinouts

ug%
® Ground §
+ 5V 8

@ Signal/Control
@ + Battery Power

® Battery Power
(for + control input)

@ + Battery Power
(for — control input)

!
4
g
0]
=

0 LOW s

~Cfvdvonvawnelevenwaswn =

PR R

v
s w

August 1, 2010 Copyright @ 2010 BEST Rcbotics, Inc. All nghts reserved. 12



LED Status Lights BES

joystick battery status

robot battery status

comm. link status

Game status
(not used by
BEST)

« Green battery — good charge » Green VEXnet — comm. established
* Yellow battery - dying * Yellow VEXnet — searching
* Red battery — dead « Lights on the controller and the joystick

are the same
August 1, 2010 Copyright © 2010 BEST Robotics, Inc. All nghts reserved. 35



VEXnet Joystick — new
programming location

Config Switch




VEXnet Joystick batteries last two
hours — turn off frequently

VEXnet Joystick

The VEXnet Joystick 1s a controller for the VEX Robotics system. It sends VEXnet
signals through a VEXnet USB Adapter Key to one attached to a microcontroller on a
VEX robot. The VEXnet Joystick 1s compatible only with the VEX Cortex

Microcontroller.

Operator Controls

The joystick has two 2-axis analog joysticks, 4 trigger buttons on the back side and two
4-button directional pads on the top. It also has a 3-Axis Accelerometer that provides X-
Y tilt outputs., X-Y-Z acceleration and a shake output. This allows you to control an arm
or drive system by changing the orientation of the joystick (tilting. turning or shaking).

Il = I IS IS I IS IS I IS S D S D D D S S Sy

{ Power and Tethering l

I The VEXnet Joystick 1s powered by (6) AA A Batteries. For longest battery life. turn ON I
the unit only when needed. Fresh batteries in the Joystick will provide about two hours of

I run time. The battery life status can be seen from the LED labeled “Joystick™ on the top I

of the unit — see Troubleshooting (LED Codes) below for more details.

\__________________/

If wireless operation is not required, substitute the VEXnet keys with a USB A-A Tether
Cable. For this tether configuration. turn ON the Cortex Microcontroller but leave the
Joystick OFF. The USB A-A cable will power the Joystick.



4  VEXNET Cortex System (OCCRA KOP)

Big Robot programming

NO Jumpers Installed - Single Driver Mode, Tank Drive

Jumper installed in Digital 11 - Dual Driver Mode, Tank Drive

‘Mator 1 |LEFT DRIVE Primary Driver Channel 3 (left stick, Y-axis) Joystick Up = Motor CW
|Mator 2 LEFT DRIVE Primary Driver Channel 3 (left stick, Y-axis) Joystick Up = Motor CW
Motor 3 |LEFT DRIVE Primary Driver Channel 3 (left stick, Y-axis) Joystick Up = Motor CW
|Mator 4 |RIGHT DRIVE Primary Driver Channel 2 (right _s_t__lgk Y-axis) |Joystick Up = Motor CCW
'Mator 5 'RIGHT DRIVE Primary Driver Channel 2 (right stick, Y-axis) Joystick Up = Motor CCW
'Motor 6 MECH 1 Primary Driver |Channel 5 (left shoulder buttons) |U Button = Motor CW
Motor 7 \MECH 2 Primary Driver |Channel 6 (right shoulder buttons) |U Button = Motor CW
Motor 8 MECH 3 Primary Driver Channel 7 (left d-pad buttens, U/Dj lU Button = Motor CW
|Mator 9 |MECH 4 | Primary Driver |Channel 8 right d-pad buttons, U/D) |U Button = Mator CW
|Motor 10 |RIGHT DRIVE  |Primary Driver |Channel 2 (right stick, Y-axis) | Joystick Up = Motor CCW

'Motor1  |LEFT DRIVE Primary Driver Channel 3 (left stick, Y-axis) Joystick Up = Motor CW
| Mator 2 |LEFT DRIVE Primary Driver Channel 3 (left stick, Y-axis) Joystick Up = Motor CW
|Motar 3 \LEFT DRIVE Primary Driver Channel 3 (left stick, Y-axis) Joystick Up = Motor CW
|Mator 4 |RIGHT DRIVE | Primary Driver |Channel 2 (right stick, Y-axis) |Joystick Up = Motor CCW
Mator 5 'RIGHT DRIVE Primary Driver Channel 2 (right stick, Y-axis) Joystick Up = Motor CCW
‘Mator5  |MEGH 1 I&oondary Driver  |Channel 5 (eft shoulder buttons) U Button = Motor CW
|Mator 7 MECH 2 'Secondary Driver |Channel 6 (right shoulder buttans) 'U Button = Motor CW
‘Motor 8 |MECH 3 |Secondary Driver |Channel 3 (eft stick, Y-axis) |Joystick Up = Motor CW
|Mator 9 |MECH 4 |Secondary Driver |Channel 2 (right stick, Y-axis) | Joystick Up = Motor CW
‘Motor 10 RIGHT DRIVE | Primary Driver |Channel 2 (right stick, Y-axis) |Joystick Up = Motor CCW



Big Robot programming

Jumper installed in Digital 12 - Single Driver Mode, Arcade Drive

Digital Input1 T 2 ]
Motor 1 |LEFTDRIVE | Primary Driver Arcade Drive (see separate chart) = |
' Mator 2 LEFT DRIVE Primary Driver Arcade Drive (see separate chart) : = ! __!
(Motor3  |LEFTDRIVE  |Primary Driver Arcade Drive (see separate char) | [=] & |
‘Mator4  |RIGHT DRIVE | Primary Driver Arcade Drive (see separate chart) =
'Motor 5 RIGHT DRIVE | Primary Driver Arcade Drive (see separate chart) 0 || +o
‘Motor5  |MECH 1 Primary Driver Channel 5 (eft shoulder buttons) ==
'Mator 7 'MECH 2 Primary Driver Channel 6 (right shoulder buttans) w|lcoo i
Motor8 |MECH 3 Primary Driver Channel 3 (eft stick, Y-axis) O ——H
Motord  |MECH4 |Primary Driver Channel 4 left stick, X-axis] Lt O N\
‘Motor 10 |RIGHT DRIVE  |Prmary Driver Arcade Drive (see separate chart) () cae |
Jumper installed in Digital 11 & Digital 12 - Dual Driver Mode, Arcade Drive
'Mator 1 LEFT DRIVE Primary Driver Arcade Drive (see separate charl)
'Motor 2 LEFT DRIVE Primary Driver Arcade Drive (see separate chart)
‘Mator 3 LEFTDRIVE  |Primary Driver Arcade Drive (see separate chart)
'Motor 4 RIGHT DRIVE | Primary Driver ‘Arcade Drive (see separate chart)
'Mator 5 RIGHT DRIVE | Primary Driver ‘Arcade Drive (sse separate chart)
‘Mator 6 MECH 1 Secondary Driver Channel 5 (ieft shoulder buttons) U Button = Motor CW
‘Mator 7 MECH 2 Secondary Driver Channel 6 (right shoulder buttons) U Button = Motor CW
'Mator B MECH 3 Secondary Driver Channel 3 (left stick, Y-axis) Joystick Up = Motor CW
'Motor 9 MECH 4 Secondary Driver \Channel 2 (right stick, Y-axis) Joystick Up = Motor CW
'Motor 10 |RIGHT DRIVE | Primary Driver \Arcade Drive (see separate chart)




4  VEXNET Transmitters (OCCRA KOP)

User Features

¥ Mew LED scheme: Robot, YEXnet, and Game LEDs an the robot and
transmitter.

» Robot LED is for battery status and joystick status
¥ VEXnet LED is for Link status and data quality
¥ Game LED shows Disabled, Driver, and Autonomaous maodes

¢ The VEXnet Transmitter Upgrade Module is paired to the VEXnet
Microcontroller Upagrade Module at the factory

¥ Users can pair their robot to a different transmitter simply by
tethering them together

Competition Features

¥ Mew VEXnet field controller for competitions

¥ Spedal Game LED on the robot and transmitter lets you know your
mode: Disabled, Driver, or Autonomous

¥ Mo more templates for autonomous timing
¥ The field now signals both Start/Stop and Driver /Autonomous

Compatibility
¥ VEXnet works with easyC and ROBOTC.
¥ Watch for software updates to optimize VEXnet functionality.

¥ Click here for a list of VEX & VEXnet electronics product
compatibilities,

Future Features
b Autonomous (no transmitter) while connected to a PC

¥ Plug the VEXnet USE Adapter into your PC

¥ Wireless driving, programming, and debugaging

¥ Simply connect the upgraded fransmitter to & PC using the current
arange Programming Cable.

¥ Two VEX Transmitters can connect to one robot (only one VEXnet
Upgrade Bundle required)

¥ The second transmitter is connected to the primary transmitter using
a R.1-10 tether cable. Both transmitters send data to the same
VEXnet Upgrade Module which provides the wireless link to the VEX
microcontroller.

¥ easyC and ROBOTC software patch required for VEXnet operation
for competition

¥ Low battery re-boots will not cause autonomous to restart
» Robots are automatically switched to a private channel for
competitions

» Robots are automatically switched to one of the pit channels when
not competing

» Plugging the YEXnet USE Adapter into your PC will allow for
programming, debugging, and driving from the PC

¥ More with future VEX microcontrollers




4 Vexnet Field Controller

VEXnet Field Controller Kit A full set of controllers and cables for use with the VEXnet 802. 11g system andjor the VEX 75MHz Crystal Radios.
(802.11q) Field control allows for accurate starting of competition matches, The VEXnet Field Controller Kit consists of the
following: 1 Field Controller, 2 Alliance Splitters, 1 USB A-B Cable, 2 50' Ethernet Cables, 4 5' Ethernet Cables, 10

o ° : Coiled Headset Cords, and 1 Software CD to installed on your PC.

¢S B aE

a2 e
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'’ @@ A VEXnet Field Controller P ——
275-1401 (802.11g) $199.99ea In Stock o [  Buy Now |
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1 WEX Sack Attack Cluick Description

WVEX Sack Attack is played on a 12'x12' square field configured as seen 1.1 VEX Sack Atack Game Detalls
above. Two alliances — one “red” and one “blue” — composed of two teams EUETEE Al DA A LS R L
each, compete in matches consisting of a fiteen second autonomous 2SR FEA I TR R B S

. . . .

period followed by one minute and forty-five seconds of driver- contralled i'.E.rIt:cChampmnshlp Information
inks

play.

The object of the game is to attain a higher score than the opposing Alliance by Scoring Sacks and Bonus Sacks in your
colored Floor Goals, Troughs and High Goal, and by having the most Robots of your color Parked at the end of the Match.

VEX Sack Attack Game Details

There are a total of ninety-eight (98) Sacks and four {4) Bonus Sacks available as Scoring Objects in the game. Most Scoring
Objects begin in designated locations on the field, while some are available to be loaded prior or during the Match. Each Robot
(smaller than 187x18"x18” to start) begins a match on one of their Alliance Starting Tiles. There are ten (10) scoring areas, five
(8) of each color, of varying heights which teams can Score Sacks or Bonus Sacks in. Alliances earn a bonus for having the
most Robots of their own color touching their Alliance Starting Tiles at the end of the Match. A bonus is awarded to the Alliance
that has the most total points at the end of the Autonomous Period.



VEX Sack Attack Documents & Downloads

= WVEX Sack Attack Manual B (Last Updated: 6/22/20132)

» WVEX Sack Attack - Appendix A (Field Drawings, Specifications & BOM) & (Last Updated: 4/20/12)
» VEX Sack Attack - Appendix B Robot Skills Challenge B

» WVEX Sack Attack - Appendix C Programming Skills Challenge B

» WVEX Sack Attack - Appendix D Inspection Guidelines B

» VEX Sack Attack - Appendix E Awards B

» VEX Sack Attack - Appendix F College Challenge B (Last Updated: 8/23/2012)
» WVEX Sack Attack Inspection Checklist B

» WVEX Sack Attack College Challenge Inspection Checklist B

= VEX Sack Attack Referee's Scoresheet B

» Sack Attack Referee Training Videos (YouTube) @@

» VEX Sack Attack Game Animation &

» VEX Sack Attack Logos &

VEX Sack Attack Tournaments, League Play and World Championship Information

= 2013 VEX Robotics Competition World Championship Qualifying Critena B
s 2012-2013 VEX Robotics Competition Season Events &
s 2012-2013 VEX Robotics Competition College Challenge Events &

Links

m VEX Sack Attack Official Q&A Forum &



2012 VEX Inspection Form is Online at VEX website

VEX Robotics Competition - Sack Attack E
Robot Inspection Checklist (VEXnet or Crystal)

Team Number:

COMPETITION

Size Inspection

Robot fits within starting size restrictions (18" x 18" x 18") does not touch walls or ceiling of the sizing box! Robot o
should be measured WITH Robot Flag & Team ID # Plates installed,

Overall Inspection

| Team is only competing with ONE robot - they have no spare ot replacement robots. R
Robot displays VEX Team Identification Number on at least (2) opposing sides. R18
Robot does NOT contain any components which will be intentionally detached on the playing-field. G10
Robot does NOT contain any components that could damage the playing-field or other robots, R3
Robot does NOT contain any sharp edges or cornets. R3
Robot poses NO obvious unnecessary risk of entanglement. R3




/ General Programming Tips

1) Save your program often, in a new file so that you have a string
of files, especially at the end of class, session or after having
completed a “milestone”. It is a good practice to save every
15 minutes during “heavy activity” times.

2) Use a file index system (Team3548 VEX YY1)

3) Program one part at a time and debug one part at a time

4) Try to think like the VEX controller when programming and
debugging (process of making your program operate the
way your think it should — design intent) your program

6) Work with a partner if possible — “two head'’s better than one”

7) After two hours maximum of programming — take a break

8) Don'’t bother with high-school “overnighters”




8 Lessons shared from existing VEX users

1) Motor module and Servo module look similar (both
green) - use#6 lock washers on both
2) Shatft collars are required on the outputs of shafts
but are not shown in the 2005 instructions
3) Spacers are missing or use lock collars w/set screw
3) INFO —Bolt thread are #8-32 and wrench size is 11-32
4) TIP- Need to purchase more allen wrenches (5 ?)
5) TIP-Charge up rechargeable battery pack, first thing,
mark new VEX NiMH Battery with 2012 label
6) TIP- Try to obtain a laptop that will be regularly used with
the VEX robot to speed up development process
7) TIP —



