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Hub from the Front

Red-Green-Blue
(RGB) Color LED
(Built-in)

USB Port (mini)
to connect to

Brightness calculator and
computer

SI: n-Tto_r I12C Port used to P

(Built-in) connect to Rover
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Hub from the Bottom

Tl-lInnovator Hub
with Tl LaunchPad Board
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FECEA R

MADE IN CHINA  FABRICADQ NA CHINA
HECHO EN CHINA  FABRIQUE EN CHINE

[ )

SOUND

Speaker
(Built-in)
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Hub from the side — input ports

Input ports for external sensors with Grove connectors

5V IN3 ) IN 2 IN1 j33v

3.3 Volt ports, IN 1 and IN 2,
required for Ranger and DHT

& Vernier SensorLink
Magnetic Field Adaptor
(Hall Effect)

.. Digital Temperature
Temperature Moisture Light Level and Humidity (DHT)
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Hub from the side — Output ports

Output ports for external motors and other outputs
with Grove connectors

I Ras
= E

33vq OUT 1 OuUT 2y | OUT 3ysv

5 Volt port, OUT 3, /,

required for motors

(-

MOSFET controls Vibration Motor
power level to pump Continuous
and other devices Pump External LED Servo Motor
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USB Port (micro)
connects to
external batteries
and wall socket.

Connects to
computer for

u-pdatlng Hub L L TR R
firmware. F T T T T T T T

Breadboard ports

RGB Array Four-Chambered
Heart Project

Path to STEM Projects
with breadboard
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Putting Inputs and Outputs together
In a Smart System

Smart Irrigation Project

= —_—

Pump

HORHAL

Y
\ N

MOSFET

distr

,,,,,

ccccc

Moisture
Sensor

Temperature and

iy Light Level
Humidity Sensor

Sensor
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Connectlng the Hub to your calculator

Note: The Hub is powered by the calculator. When the
cables are connected the Hub goes through a brief “boot-
up” process. During the boot-up the RGB LED displays a
color that indicates the Hub firmware release, in this case,
orange.

TI-84 Plus CE

LORS
0SE YOUR COLOR"

2 \

1 Plug A side of
Plug B side of cable into port on

cable into USB B calculator.
port of the Hub.

Unit-to-unit cable
i3 TEXAS
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Creating a new Python Program

1 2

»GRAPH -
B=EEE o s

1:TI-Basic LINREGR
quit ins

FAPsthon Arp TELLOA
ack link list

Allowed
O - Up to 8 characters

- First character:f-2
- Remaining characters:fA-2 0-9

graw C distr Optional

m Run [Edit [ New [Shell[Hanage] Eec | [Types] ok
Press down arrow You have the option to You are orompted to
matrix D sin! E cos' F tan! G T H .
ﬂ B [enter] or press [2] to run, edit, create or tu promp
select 2: Python App manage programs. enter a program name.

g The blinking A cursor

v 1 { K } Le M
ﬂ - - E] Press [New] softkey shows that you are in

alpha entry mode. The

ﬁ @ [[j (200m button) green alpha labels on

5 U vl W the keys are active.

. InianE

L1 Y L2 Z L3 8 mem ¢

rcl X 5 6
- |ENENEN N

R e P T L] [CXE 1
of cat i i ans ? entry sol PROGRAM LINE 0001 =)
Bl )] i
Allowed
Press the [prgm] key to T Piret Sharacierthoz
Create, edIt and execute - Remaining characters:A-2 0-9 _
TI-Python programs. Optional
Esc ) [Types] ok ] [ Fns.. [a A #[Tools| Run [Files
Type your program You are now in position
name and press [OKk]. to begin entering
statements to your
program.
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Entering a Tl-Innovator Hub Program - 1
importing the ti-hub module

Fns. |[a A #]Tools| Run [Files]

EDITOR: FLY

F Ctl Ops List Type I/0 Modul
def function():
2:return

Esc

The Python program editor uses
an insert cursor and a
backspace delete.

Press [Fns...] softkey to see
functions to use in your program.

EDITOR: HUB
PROGRAM LINE 0002
from ti_hub import ¥

[ Fns. [a A #]Tools| Run [Files]

The ti_hub module import
statement is pasted to your
program. The ti_hub import
statement brings in the
functions and statements
available on the ti_hub
Commands and Advanced
menus.

You will include additional
import statements for inputs
and outputs in your programs.

Press right arrow repeatedly or
left arrow to move to the Modul
menu.

You are now ready to add
statements to complete your
program.

See the next slide.

EDITOR: HUB

ti_hub module
Import Commands Ports ﬂdv.nccd
tHHub Built-in devices.
2:Input devices..
3:0utput devices..
4:Collect data..

Esc_|HModul

You will see a menu of
installed modules available to
use functions from. Select
6:ti_hub...

&y EDITOR: HUB

ti_hub module

2:connect("ob j","arg"
3:disconnect("ob j","arg")
4iset("obj", "EFQ")
Siread("obj","a
S:eallbrate("obJ" "arg")
7:range(“obj",“arg")
8:version()

9:begin()

Bdstart()

[TEsc THodul

Press right arrow repeatedly
or left arrow to move to the
Advanced menu.

TeExAs
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Entering

EDITOR: DRIVE I'I
PROGRAM LINE 0002 (=]
import ti_rover as rv

(‘; EDITOR: HUB

Func Ctl Ops List Type I/0 [
Ll:math..

: Input devices..

g'{f:?_" 3:0utput devices..
4:ti_system.. 4:Collect data..
S:ti_plotlib.

Hti_hub..

7:ti_rover..

[Frs.. [a A #[Tools| Run [Files]|

Esc | Help | [Rdd-0n]

Esc |HModul

You are now ready to import
modules for specific inputs and

a Tl-lnnovator Hub Program

4

or 3 Hodul menu 0 (1

n devices

RGB LED Output

Red LED Output
Sound Output

4:Brightness Light Sensor Input

Then select 6:ti_hub... to see

options. control the built-in Red-
outputs. Navigate to the ti_hub Green-Blue color LED.
menu by pressing [Fns...] then Select 1:Hub Built-in
arrow to the Modul menu. devices...
6
DITOR: HUB -
@ Frocnn LINE 0003 EPIEDITORHUE N o SOLTOR: HUB
from ti_hub import ¥ Func Ctl Ops List Type 1,0 GCCM
import color 1:math.. rgb(r,g.b)
2:random.. 2:blink(freq,time)
3:time.. 3:o0ff()
4:ti_systen..
S:ti_plotlib..
6:ti_hub..
7:ti_rover..
EHAColor.. «Hub Output»
Fns. |a A #[Tools| Run [Files [Esc | Help | [Add=0n] Esc Hodul

The import color statement
brings the functions to control
the Color RGB LED.

Ouir first program will be to

0-255

Esc |Import]

Navigate to the color menu
by pressing [Fns...] then
arrow to the Modul menu.
You will now see a menu
item for Color...

Select the Color... menu
item to see the functions
available for the Color RGB
LED.

Select 1:rgb(r,g,b) to paste
the function into your editor.

Select 1:Color to import the
Color RGB LED module.

ay EDITOR: HUB n
PROGRAM LINE 0003 [=]

from ti_hub import ¥
import color
color.rgb(_,)

EDITOR: HUE n
PROGRAM LINE 0003 o

from ti_hub import ¥
6y EDITOR: HUB ]
PRDEHRNLXNODOJ =]

import color
color.rgb(255,0,0_
from ti_hub import ¥
import color

color.rgb(255,0,0)_

) EDITOR: HUB n
PROGRAM LINE 0004 (=]

from ti_hub import ¥

import color

color.rgb(255,0,0)

Fns. [a A #]

[Frs. Ta A #]Tools|

Frs. [a A §

Fns. [a A #lTools| Run [Files

Your cursor is positioned just before the first comma ready
to enter the input value for red. Values range from 0 (off)
to 255 (full power). To display red type 255 then right
arrow to position the cursor just before the second
comma. Type 0 for the value of green. The right arrow
and type 0 for the value for blue.

Right arrow to the end of the line and press [enter]
to complete the statement.

A faster approach is to use [2nd] [enter] from any
place on a line to complete the statement and move
the cursor to the beginning of a blank line below.

Note: It is important that each statement begin on a
new line.
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Running a H

EDITOR: HUB lj
PROGRAM LINE 0004 (=]

from ti_hub import ¥

import color

color.rgb(255,0,0)

| Fns.. [a A #]|Tools| Run [Files]|

Press [Run] (trace key) to run the
program from the Python shell.

Before running the program

make sure that the calculator and the

Hub are connected.

2

@ PYTHON SHELL

>>> # Shell Reinitialized
>>> # Running HUB

>>> from HUB import ¥

55> |

| Fns.. |a A #]Tools]tditor]Filesl‘

Your program runs in a Python
shell.

You can re-run the program from
the shell by pressing [Tools]
(zoom key) then select 1:Rerun
Last Program from the menu.

Ub Program

STRUMERTS
E) :
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1
(p PYTHON SHELL i

>>> # Shell Reinitialized
>>> # Running DRIVE

>>> from DRIVE import ¥
55> |

Editing a Hub Program

EDITOR: HUB n
PROGRAM LINE 0004 0

from ti_hub import ¥

import color

color.rgb(255,0,0)

EDITOR: HUB n
PROGRAM LINE 0003 (=]

from ti_hub import ¥

import color

color.rgb(255_0,0)

EDITOR: HUB n
PROGRAM LINE 0003 )

from ti_hub import ¥

import color

color.rgb(0,255_0)

0

[ Fns.. |a A #|Tools |[Editor|Files|

[ Fns.. |a A #|Tools| Run [Files|

Press [Editor] to go back to your
Python editor page.

5

EDITOR: HUB n
PROGRAM LINE 6003 (w]

from ti_hub import ¥

import color

color.rgb(0,255,255_

To display cyan instead of red,
use the arrow keys to position
the cursor just after the red input
of 255.

6

EDITOR: HUB [l
PROGRAM LINE 0004 (=]
from ti_hub import ¥

import color
color.rghb(0,255,255)

| Fns.. [a A #]|Tools| Run [Files]|

[ Fns.. [a A #|Tools| Run [Files|

Press [del] to
backspace over 255.

7

@ PYTHON SHELL

>>> # Shell Reinitialized
>>> # Running DRIVE

>>> from DRIVE import x
55> |

[ Fns.. [a A #]Tools| Run |[Files]|

| Fns.. |a A #]|Tools| Run [Files|

Right arrow to just after the
0 for the blue input.

Press [del] to backspace
over 0. Type 255 for the
blue input.

Press [2d] [enter] to
complete the statement.

Press [Run] to run the
program in the Python shell.

[ Fns.. |a A #]|Tools |[Editor|Files|

Type 0 for the red value.

Right arrow to just after the 0 of
the green input.

Press [del] to backspace over 0.
Type 255 for the green input.

i3 TEXAS
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Tl-Innovator Hub Module Menus

Commands

Commands Ports Advanced
Hub Built-in devices..

2:Input devices.,
3:0utput devices..
4:Collect data.

Esc |HModul

EDITOR: ARA I'I
aste + Color > Hodul menu =]

i n devices
1 RGB LED Output
2:Light Red LED Output
3:Sound Sound Output
4:Brightness Light Sensor Input

Color

Esc |Import|

NE 0005
from ti_hub import ¥
import color
import sound
import brightns

Fns.. |a A #]Tools| Run [Files]|

[w]
Import Ports Advanced
Hfrom ti_system import #
2:sleep(seconds)
3:disp_at(row,"text","align") »
4:disp_clr()
S:idisp_wait()
6:disp_cursor()
7:while not escape():

Esc | Modul

clear text screen
[clear]
O=off 1=on
[clear]

Color Menus*®

Ports Advanced

EDITOR: ARA » n
ti_hub module 0
Import Commands Advanced
FHOUT 1
2:0UT 2
3:0UT 3
4:1IN
S:IN
6:IN

EDITOR: ARA

ti_hub module o
Import Commands Ports
[Hfrom ti_hub import ¥
2:connect("ob j","arg")
3:disconnect("ob j","arg")
4:set("obj","arg")
S:read("obj","arg")
6:calibrate("obj","arg")
7:range("ob j","arg")
8:version()
9:begin()
Odstart()
A:about() t
Biisti()
C:what()
D:who()

E:last_error()

0 F:sleep(seconds)

HOWONONNAEONHEWONE

it 0
[s] =] * . .
Func Ctl Ops List Type 1/0 . - Importlng a Hub ObjeCt module adds to
imath.. rgb(r,g, -
2:random.. 2:blink(freq, time)
2:nando SIS the Modul menu.
4:ti_systen..
S:ti_plotlib..
6:ti_hub..
7:ti_rover..
EHColor.. «Hub Output»
9: Sound.. «Hub Output»
0:Brightness.. «Hub Input»
[ Esc [ Help | [Add=0n] Esc |Hodul
. Brightness Menus*
Sound Menus rightness iienus
@ EDITOR: ARA - n EDITOR: ARA B n EDITOR: AAA - n @ EDITOR: ARA = n
Func Ctl Ops List Type I/0 Y[ Sound Func Ctl Ops List Type I/0 Brightness -
1:math. tHtone(freq, time) 1:math.. lneasurcnent[)
2:random.. 2:note("string", time) 2:random. 2:range(min,max)
3: time.. 3:tone(freq,time, tempo) 3:time..
4:ti_systen. 4:note("string", time, tempo) 4:ti_systen.
S:ti_plotlib.. S:ti_plotlib.
6:ti_hub.. 6:ti_hub..
7:ti_rover.. 7:ti_rover..
8:Color.. «Hub Output» 8:Color.. «Hub Output»
ERSound.. «Hub Output» 9: Sound.. «Hub Output»
0:Brightness.. 4Hub Input» EHBrightness.. «Hub Input»
[T Esc T Help ] [Rdd-0n] Esc |Hodul ["Esc T Help | [Rdd-0n] Esc | Modul

i3 TEXAS
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Copying and Pasting a Line of Code

EDITOR: HUB n
PROGRAM LINE 0003 0
from ti_hub import ¥

import color

color.rgb(0,255,255_
sleep(2) \

EDITOR: HUB N n
00,5 0

u skl

1:Ind9r|\ plvayed'

2:Indent «

3:Undo Clear

4:Insert Line Above

S:Cut Line

|&HCopy Line

7:Paste Line Below

8:Go to Program Line..

9:Go to New Shell

|0¢Return to Shell

[ Fns.. |a A #]Tools| Run [Files|

| Esc |

3

EDITOR: HUB N n
PROGRAM LINE 0004 =)
from ti_hub import ¥

import color
color.r?b(B.ZSS.ZSS)

_leep(2 \

| Fns.. |a A #]|Tools| Run |[Files|

Use arrow keys to move the
cursor to a position anywhere on
the line that you would like to

copy.

5

EDITOR: HUB y n
PROGRAM LINE 0005 0

from ti_hub import ¥

import color

color.rgh(0,255,255)

sleep(2)

color.rgb(0,255,255) _

[ Fns.. [a A #]Tools| Run [Files|

You can paste again by
returning to the [Tools] menu
and selecting 7:Paste Line
Below.

Press [Tools] then select 6:Copy
Line from the menu.

After you select you will be
returned to the editor.

Use arrow keys to move the
cursor to any location on the
line above where you would
like to insert the copied line.

EDITOR: HUB

TOOLS
1l:Indent »
2:Indent «
3:Undo Clear
4:Insert Line Above
S:Cut Line
6:Copy Line
APaste Line Below
8:Go to Program Line..
9:Go to New Shell
BiReturn to Shell

Esc

0

Press [Tools] then select
7:Paste Line Below from the
menu. The copied line will be
pasted.

i3 TEXAS
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Opening an existing Python Program File

1 2 3 5
Statplot 1 thiset f2 format f3 calc 4 table f5 @ LI 2l @ FILE HANAGER EDITOR: HUB n
- PROGRAM LINE 0001 =]
E] PROGRAMMING ’EEE ARA _rom ti_hub import ¥
1:TI-Basic cee Be8 soiom rab(0,255,255)
pd - FBPsthon fee He .ﬁﬁg SETEEEEZI:(B’ZSS'ZSS)
Run | Edit [ New [Shell [Manage] Fns.. Ja A #]| Tools| Run |Files
) . Run [ Edit | New [Shell [Manage|
Press [enter] or To edit an existing Press [Edit] to open v ‘
matrix D sin! E cos! F tan! G T H
n E Press [2] to program, use the Up with Pvthon Editor with Ou can now make
select 2: Python App and Down Arrow keys y changes to the

EE J

- ( k1 Le wm the selected program. program or run the
n - - - [E to select a program. program.

10 N u o v Pw Q[ R

(] (2 )]

e s 4 T L5 U L6 v w
el X L1 YL2 ZL3 8 mem “
catalog s i Ians 7 entry solve

| - [DEEE)

Press the [prgm] key to
create, edit and execute
TI-Python programs.

i3 TEXAS
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Copying/Replicating a Python Program File

EDITOR: HUB n
PROGRAM LINE 0001 0

_rom ti_hub import ¥
import color
color.rgh(0,255,255)
sleep(2)
color.rgb(0,255,255)

2

ANAGER
(g FILE HANAGE af

»ARA
BBB
ccc
HUB

3

(g FILE MANAGER oy

AAA
BBB
ccc
»HUB

FILE MANAGER n
MANAGE =]
Python App:v5.7.1.0022

(HReplicate Progran..

2:Delete Program. [del]
3:Rename Program.

4:RAbout..

S:Quit Python

[ Fns.. [a A #]Tools| Run [Files]|

[ Run | Edit | New |[Shell [Manage|

[ Run | Edit | New |[Shell [Manage|

| Esc |

Press [Files] to return to the file
management screen.

5

FILE MANAGER n n
REPLICATE PROGRAM 0
Current Name:HUB

Name=f

Allowed

- Up to 8 characters

- First character:f-2

- Remaining characters:A-2 0-9

Esc [0k |

Type in the name of the new
program using the green alpha
key labels.

Use the Up and Down Arrow
keys to select a program.

FILE MANAGER I‘I
REPLICATE PROGRAM =)

Current Name:HUB

Name=HUB2_

Press [Manage] to see
file options.

Allowed

- Up to 8 characters

- First character:A-2

- Remaining characters:A-2 0-9

EDITOR: HUB2 T
PROGRAM LINE 00061 0

_rom ti_hub import ¥

import color

color.rgb(0,255,255)

sleep(2)

color.rgb(0, 255, 255)

[ Fns.. [a A #]Tools| Run [Files|

Esc Ok

To use a number in the name,
exit alpha mode by pressing
[279] [alpha] then a number
key.

Press [OK] to finish the dialogue.

You are now in the editor ready
to make changes or to run the
new program.

Select 1:Replicate
Program to receive a
prompt.

i3 TEXAS
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Entry and Edit Tips

Use number key shortcuts or arrow keys and
[enter] to select from menus

Use arrow keys to move the cursor around the
screen.

Use [alpha] repeatedly to cycle from numeric, to
lower case alpha to upper case alpha entry mode.
The cursor indicates the current mode.

Use [29] [A-lock] to lock to alpha entry or to
return to numeric entry.

Use [Fns...] softkey to bring up Python function
menus, including the Modul (modules) menu.
Use [clear] or [Esc] softkey to back out of a
menu.

Use [del] as a destructive backspace

Use [2nd] [enter] from any place on a line to

complete the statement and move the cursor to
the beginning of a blank line below.

Use [Tools] softkey menu to undo a clear and to
copy, cut, paste and more.

Use [Editor] softkey to return to the editor from
the Shell.

Use [2nd] [quit] to leave the Python app and
return to the calculator.

TI-84 Plus CE-T

PYTHON EDITION

EDITOR: BB n
PROGRAM LINE 6665 0

from ti_hub import ¥

import color

color.rgb(255,0,0)

sleep(2)

Rip TEXAS INSTRUMENTS

Fns.. [a A #]Tools| Run [Files

statplot f1 tbiset f2 format f3 calc f4 table f5

[ y= ] [window] [zoom] [trace] [graph]

A-lock link & list
oo Lcrong ot

test A angle B draw C distr

matrix D sinl E cos! F tanl G T

m-m-
xn-.IIIII]
IM[7][8][9][ ]

L4 U L6

“[4][5][61[—]

rcl X L1 Y L2 6 mem &

[1][2][3][+]

catalog v i . ans ? entry solve

m[ 0 J[- J{t) ) [enter]

i3 TEXAS
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COLOR OUTPUTS




Task: Set the color output of the S et th e CO I or

Red, Green, Blue (RGB) LED.

Each color takes a value ,
Press [Fns...] (Functions), Left Arrow to Modul (Modules) menu,
of (0_255) select 6:ti_hub..., then arrow to Advanced to import ti_hub.

@ EDITOR: RGBCOLOR @ EDITOR: RGBCOLOR ~ @ EDITOR: RGBCOLOR n
o ti_hub module 2] PROGRAM LINE 0002 (=]
. Func Ctl Ops List Type I/0 Import Commands Ports [{E[f from ti_hub import ¥
Challenge Tasks i ron (T Teport -
- 2: random,. 2:connect("ol
3: time..
4:ti_systenm..
5:ti_plotlib..
ry 1o make yYellow iR
7:ti_rover.
8:Color.. «Hub Output» 8:version()
9:begin()
Try to make HER
Esc [ Help | [Add-0n] Esc [Hodul [Fns. Ta A #]Tools] Run [Files

Try to make

Press [Fns...] (Functions), Left Arrow to Modul (Modules) menu,
select 6:ti_hub..., Import 1: Hub Built-in Devices, 1:Color to
import Color.

@ EDITOR: RGBCOLOR EDITOR: RGBCOLOR B EDITOR: RGBCOLOR -n
ti_hub module Paste + Color 3 Modul menu 0 PROGRAM LINE 0003 0
n o n . Hub Built-in devices fron ti_hub import ¥
ew rrogram. e it PH na Bt | et
3;0utpu'z deuiee;.. a;Seund Sound Output -
4:Collect data.. 4:Brightness Light Sensor Input
PROGRAM LINE 0003 0 n
fr'o.'l tl_hUb lmpor‘t * Esc [Modul Esc [Import] Fns.. [a A #[Tools| Run [Files

import color
color.rgb(_,)

Press [Fns...] (Functions), Left Arrow to Modul (Modules) menu, select
Color..., select 1: rgb(r,g,b). Type in values for red, green and blue
between commas. When done with number entry, press [2"9] [enter][ to
complete the statement and move the cursor to the next row.

EDITOR: RGBCOLOR EDITOR: RGBCOLOR n
o . PRRLN0003 - (=]
Func Ctl Ops List Type I/0 EXIN rom ti_hub impor
1:math.. tHrgb(r,g,b) 0-255 import color
2:random.. 2:blink(freq, time) color.rgb(_,)
3:time.. 3:o0ff()
4:ti_systen.
S:ti_plotlib,
6:ti_hub,
7:ti_rover.
EAColor.. «Hub Output»
.
Esc | Hel [idd=0n) [ Esc THodul] Fns. |a A #]Tools| Run |Files
| Fns.. |a A #]|Tools| Run |Files| FecTres)  feon (e AR [ Toots on |
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Tk Create and
ask: Create your own color
and give it a name. Name a Color

To add the print() function to the bottom of your program,

move your cursor to the beginning of the empty row at the bottom
of your program.

Challenge Tasks:

Print the name of your color.

Press [Fns...] (Functions), Right Arrow to I/O (Inputs/Outputs)
menu, select 1:print().

Press [2n9] [A-lock] to lock into alpha entry mode. Enclose your
color name in quotes [+] key. Space is the [0] key.

Press [2n9] [enter] to complete the statement and move to the
next line.

Add to previous Program:

-y EDITOR: RGBCOLOR

(ﬁ“‘ EDITOR: RGBCOLOR

PROGRAM LINE 0003
from ti_hub import ¥

EDITOR: RGECOLOR Ny sofor-rabos) Zeiraut )
PROGRAM LINE 0005 0 4:str.format()
from ti_hub import ¥

import color
color.rgb(,,)
print("my cool color")

PROGRAM LINE 0004
from ti_hub import ¥
import color
color.rgb(,,)
print(_

string format

Fns.. |[a A #]Tools| Run [Files

Esc Fns. |a A #]Tools| Run [Files

| Fns.. |a A #|Tools| Run |Files|

i3 TEXAS
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Task: Display a sequence of DlSp|ay a series of
colors for 2 seconds each. CO|OFS

To remove the print statement, move your cursor to the row with
print() and press [clear].

Challenge Tasks:

The sleep() function pauses the program for the number of
seconds that you enter as an input.

Try to have your LED match the

pattern of a traffic light. |
Press [Fns...] (Functions), Left Arrow to Modul (Modules) menu,
Try to have your LED turn off at the select 6:ti_hub..., then arrow to Commands and select 2:sleep().

end Of the Sequence- Enter a value for the number of seconds to pause the program.
You can use decimal values.

EDITOR: RGECOLOR

EDITOR: RGBCOLOR
n n . ti_system module frort .
Edlt preVIOUS Prog ram n 1:from ti_system import ¥ import color
Hsleep(seconds) color.rgb(,,)
3:disp_at(row,"text","align") » 441 systen sleep(_
EDITOR: RGBCOLOR n eidiop-elni)) clear text sereen |l tiTplotlibn
PROGRR“ LINE 0009 El 7:while not escape():0=°{f:11::? [;:3:2:3;.-.
from ti_hl.lb il\por‘t * 8:Color.. «Hub Output»
il\pOl"t color Esc THodul] [Esc T Help | [Add=0n) [Fns. [a A #]Tools| Run [Files]
color.rgb(,,)
sleep(2)
color.rgb(,,) You can use copy line and paste to line below from the [Tools]
sleep(2) menu to speed up editing.
color.rgb(,,)
sj.eep(z) 1:Indent »
2:Indent «
- 3:Undo Clear
4:Insert Line Above
S5:Cut Line
HCopy Line
3:Co to Program Line.
| Fns.. |a A #|Tools| Run |Files| biRetecnte Shell
[Esc 1
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Task: Set the RGB LED to a Extra

color then keep ON for 2
seconds then turn the LED OFF Turn the LED ON and OFF

fOI' 2 seconds. The sleep() function pauses the program for the number of
seconds that you enter as an input.

What values for the red, green and blue inputs to the color.rgb()
Challenge Tasks: function will turn the LED off?

Try to blink (turn on and turn Oﬁ) 4 times Press [Fns...] (Functions), Left Arrow to Modul (Modules) menu,
Try to blink 4 times in 8 seconds select 6:ti_hub..., then arrow to Commands and select 2:sleep().

Enter a value for the number of seconds to pause the program.
You can use decimal values.

@ F2lihi L oo
ti_system module =] PROGRAM LINE 0004
Import Ports Advanced from ti_hub import ¥

1:from ti_system import ¥ import color
Hsleep(seconds) color.rgb(,,)
3:disp_at(row,"text","align") » sleep(_
4:disp_clr() clear text screen
S:disp_wait() [clear]
6:disp_cursor() O=off 1=on
7:while not escape(): [clear]

@ EDITOR: RGBCOLOR n

o
Func Ctl Ops List Type I/0
1:math..
2:random..
3:time..

EDITOR: BLINK s ttvindl

PROGRAM LINE 0007 EBti hub.
from ti_hub import ¥ 8:Celor. Hub Outputs
import color Esc [ Help | Add=on
color.rgb(,,)

sleep(2)
color.rgb(,,) You can use copy line and paste to line below from the [Tools]

sleep(2) menu to speed up editing.

& EDITOR: RGBCOLOR
- (‘TUULS Dn
Tools
1:Indent »
2:Indent «
3:Undo Clear
4:Insert Line Above
S:Cut Line
HCopy Line
7:Paste Line Below
8:Go to Program Line..

| Fns.. |a A #]|Tools| Run |Files| DiRetecn 1o Shell
[Ees ]

Esc |HModul [ Fns.. [a A #[Tools| Run [Files]
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Task: Set the RGB LED to a
color then keep ON for 2
seconds then turn the LED OFF
for 2 seconds.

Challenge Tasks:
Try to blink (turn on and turn off) 4 times
Try to blink 4 times in 8 seconds

EDITOR: BLNKLOOP
PROGRAM LINE 6011

from ti_hub import ¥
import color

#The loop repeats the
Hstatements in the indented
#block 10 times.

for i in range(10):
color.rgb(,,)

sleep(2)

color.rgb(0,0,0)

sleep(2)

ansm |a A #|Tools| Run [Files|

size variable.

Extra

Blink the LED Repeatedly

for i in range(size): sets up a loop that will repeat the statements
in a block of code for the number of times that you enter for the

Press [Fns...] (Functions), Right Arrow to Ctl (Control) menu,
select 4:for | in range(size):

Enter a value for the variable size. Size sets the number of times
that the loop will repeat.

After entering the value for size press [2"9] [enter] to complete the

the statement and move to the beginning of the next row.

The next row is indented. The indented rows are part of the loop
block of statements that will be repeated.

2:if .. else ..

3:if .. elif .. else

(Hfor i in range(size):

S:for i in range(start,stop):
6:for i in range(strt,stp,step):
7:for i in list:

8:while condition:

9:elif :

O:else:

[Esc ]

EDITOR: BLNKLOOP n
PROGRAM LINE 0004 =]
from ti_hub import ¥
import color

for i in range(_:

EDITOR: BLNKLOOP
PROGRAM LINE 0005
from ti_hub import ¥

import color

for i in range(10):

[ Fns.. [a A #]Tools| Run [Files]

[ Fns.. [a A #]Tools| Run [Files]|

Note: j is the loop counter variable. Enter 10 as the value for the loop
size. i starts with a value of 0. Each time the loop completes i is
increased by 1. If i is less than loop size value looping continues,
otherwise looping stops and the program moves to the next statement
after the block.
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Task: Play a sound tone by entering a
value for frequency (sound vibrations
per second) and a value for time in
seconds to play the tone.

Note: Human voices tend to be in the 85 to 255 Hertz
(vibrations per second) range.

What is the lowest tone that you can
hear?

What is the highest tone that you
can hear?

| EDITOR: TONE

PROGRAM LINE 0004
from ti_hub import ¥
import sound
sound, tone(, )

| Fns.. |a A #|Tools| Run |Files|

Play a Sound Tone

Press [Fns...] (Functions), Left Arrow to Modul (Modules) menu,
select 6:ti_hub..., then arrow to Advanced to import ti_hub.

Q EDITOR: RGBCOLOR

& EDITOR: RGBCOLOR

4y EDITOR: RGBCOLOR

o @ ti_hub modulo o) @ proRAM LINE 0002 ol
Func Ctl Ops List Type 1/0 from ti_hub import ¥
1:math. -
2:random..
3: time..
4:ti_systenm..
5:ti_plotlib..
[ti_hub
7:ti_rover. 7:range("obj",
8:Color.. «Hub Output» 8:version()
9:begin()
Odstart()
Esc [ Help | [Add-0n] Esc [Hodul [Fns. Ta A #]Tools] Run [Files

Press [Fns...] (Functions), Left Arrow to Modul (Modules) menu,
select 6:ti_hub..., Import 1: Hub Built-in Devices, 3:Sound to
import Sound.

@ EDITOR: RGBCOLOR 6y EDITOR: TONE
ti_hub module

PROGRAM LINE 0003
from ti_hub import ¥

in devices
iHHub Built-in devices. 1:Color RGB LED Output import sound
2:Input devices.. 2:Light Red LED Output N
3:0utput devices.. ERSound Sound Output
4:Collect data.. 4:Brightness Light Sensor Input
Esc | Modul Esc [Import Fns.. |a A #|Tools| Run [Files

Press [Fns...] (Functions), Left Arrow to Modul (Modules) menu,
select Sound..., select 1: tone(freq,time). Type in values for
sound frequency and time duration separated by commas. When
done with number entry, press [2"9] [enter] to complete the
statement and move the cursor to the next row.

Func ﬁtl Ops List Type I/0 [{ETII mc(freq.time] from ti_hub import ¥

3 randon-. Zinote("string, tine) acind. tone(.)
3:time.. 3:tone(freq,time, tempo) -

4:ti_system.. 4:note("string", time, tempo)
S:ti_plotlib.
6:ti_hub..

7:ti_rover..
EASound... «Hub Output»

Esc [Hodul Fns.. [a A #]Tools| Run [Files

Esc [ Help | [Add-0n]
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Find your Favorite

Task: Play a sound tone by entering a

value for frequency (sound vibrations SOU nd TOne

per second) and a value for time in
seconds to play the tone.

To add the print() function to the bottom of your program,
move your cursor to the beginning of the empty row at the bottom

. . of your program.
Find your favorite frequency. YOTPog

Press [Fns...] (Functions), Right Arrow to I/O (Inputs/Outputs)
menu, select 1:print().

Challenge Tasks:
_ _ Press [2n9] [A-lock] to lock into alpha entry mode. Enclose your
Give your frequency a name and prlnt color name in quotes [+] key. Space is the [0] key.

the name.

Press [2n9] [enter] to complete the statement and move to the
next line.

EDITOR: TONE
PROGRAM LINE 0003

from ti_hub import ¥ from ti_hub import ¥
import sound import sound

EDITOR: TONE f e o) St coind. et
PROGRAM LINE 0005 0 4:str.format() -
from ti_hub import ¥
import sound
sound' torie( ’ ) [ Fns.. Ta A #]Tools| Run [Files]
print("my cool sound")

Add to previous Program:

oy EDITOR: TONE n
PROGRAM LINE 0004 (=]

string format

Esc Fns.. |a A #[Tools| Run [Files

| Fns.. |a A #|Tools| Run |Files|
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Sound tone frequencies map to musical notes.

Middle C (C4) on the piano keyboard has a frequency of 261.6 Hertz.

A440 (A4) is used by orchestras for tuning.

See Making Music with Code project for an in-depth treatment of digital music

=2403

with the Hub. https://resources.tistemprojects.com/tistemprojects-home/?resource id
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Task: Enter and play the Play a Musical Note Extra

doorbell tones using the
Sound.nOte() fu nCtion. sound.note() is on the Sound menu.

Press [alpha] then the key corresponding with the desired letter to
enter notes. The number represents the octave.

EDITOR: BELL

Create your own doorbell

1:tone(freq, time)
2:random.. Anote("string", tine)
tone 3:time.. 3:tone(freq,time, tempo)
- 4:ti_system.. 4:note("string", time, tempo)
S:ti_plotlib.
6:ti_hub..
7:ti_rover..
EHSound.. «Hub Output»
[ Esc [ Help | [Rdd=0n] Esc_|Hodul

It is important to pause the program with a sleep() function between sounds.

This allows the sound to play completely before the program starts the next
sound. (Try playing multiple sounds without sleep() functions.)

New Program:

EDITOR: BELL . o
PROGRAM LINE 0008 If you want to have a short silence between sounds add an additional .1
from ti_hub import ¥ seconds to the sleep function, sleep(.5+.1) or insert an additional sleep(.1)
import sound between sounds.
| is on the H mmands men
sound.note("ed4",.85) ° eep() s on the Fub Co @"m il
sleep(.9) C——— k ‘. vs,em,mp,duje =
sound.note("c4",1) irandon ﬂ::p(%%:z:d:g et )
3:time.. tdisp_a row,"text","align") »
sleep(1) s e
?21:255;—_ b Outout 7;uh?€;c:::°:scape(): _o[cle;ro‘?
1 Sound.. 4hul utput»
[ Esc | Help | [Add=0n] Esc |Hodul
[ Fns.. ] af# ] Tools ] Run ] Files ] Note: 6:Copy Line and 7:Paste to Line Below from the Tools menu

may help you enter your program faster.
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Task: Write a program to play each [ Extra ]

note of Do-Re-Mi-Fa-Sol-La-Si-Do as
whole notes. Play the Notes of an Octave

0O

% o o © < ﬂ
o
C4 D4 E4 F4 G4 A4 B4 C5

This is an entire octave.
Recall at 100 BPM a whole note lasts

for 2.4 seconds. The first note Do is
”c4" and the last note Do is ”’c5".

Include a .1 second rest between
notes.

sound.note() is on the Sound menu.

Press [alpha] then the key corresponding with the desired letter to
enter notes. The number represents the octave.

Func Ctl Ops List Type I/0 [

1:math.. l:tone(freq.time]
2:random.. EAnote("string", tine)
New Prog ram: 3: time.. 3: tone(freq, tine, tempo)
u 4:ti_system.. 4:note("string", time, tempo)
S:ti_plotlib..

6:ti_hub..
EDITOR: OCTAVE @sound. Hub Outputs
PROGRAM LINE 0006 [
from ti_hub import ¥
import sound

[ Esc [ Help | [Add=0n] Esc |HModul

sleep() is on the Hub Commands menu.

EDITOR: BELL
sound.note("c4",2.4)

(‘ EDITOR: BELL
ti_system module

Import TITLEL Ports Rd\unced

1:math.. 1:from ti_system import ¥
‘1..p ( 2 * 4+ - 1 ) 2::andom.. Hlsleep(seconds)

3:time.. 3:disp_at(row,"text","align") »
— 4:ti_system.. 4:disp_clr() clear text screen

Siti_plotlib. Sidisp_wait() [clear]

EHti_hub.. 6:disp_cursor() O=off 1=on

7:ti_rover.. 7:while not escape(): [clear]

8:Sound.. «Hub Output)»

[ Esc [ Help | [Add=0n] Esc |HModul

Note: 6:Copy Line and 7:Paste to Line Below from the Tools menu
[ Fns. ] afA§ ] Tools ] Run I Files ] may help you enter your program faster.
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Measure Brightness

Task: Enter and run the program to
measure brightness.

e O

BRIGHTNESS 12C DATA .\PB

: . . Brightness
What is the light level in your room? sensor

To import brightns, the Hub built-in light level sensor, press [Fns...] (Functions),
Left Arrow to Modul (Modules) menu, select 6:ti_hub..., Import 1: Hub Built-in
Devices, 4:Brightness.

OED"UR: BRIGHT I-I
o
Func Ctl Ops List Type I/0 [{EYII
tha

Try shining a light on the brightness
sensor.

& EDITOR: RGBCOLOR |-| (9 EDITOR: BR!GHI ~ n
ti_hub module [s] Paste + BriShtness 3 Modulmenu O
Hub Built-in devices
IfHub Built-in devices.. 1:Color RGB LED Output
2:Input devices. 2:Light Red LED Output
: - 3:0utput devices.. 3:Sound Sound Output
4:ti_systen.. 4:Collect data.. [HBrightness Light Sensor Input
S5:ti_plotlib..
EHti_hub..

7:ti_rover..

Q EDITOR: BRIGHT
PROGRAM LINE 0003
from ti_hub import ¥
import brightns

1l:ima

Try covering the brightness sensor.

[(Esc THelp | [Add=0n] ["Esc THodul] [(Esc Timpord Fns. |a A #]Tools| Run [Files
Find while not escape(): on the Hub Commands menu. This sets up a loop that will run
until the [clear] key is pressed. To use while not escape(): you will need to import the ti-
system module that is available on the Commands menu. You may use the Insert Line
Above command from the Tools menu. sleep() is also available from the Hub
Commands menu.

cy EDITOR: BRIGHT

@ EDITOR: BRIGHT n
ti_system module

EDITOR: BRIGHT Al e AT I 1¥7ren SRR Copor X
fr‘an o 2:51eep(secondﬁj " Nalignt Er‘a:eon.- is :epaserc‘gz g ext","align") »
PROGR“" LIN 0009 i;:i’::;:hm.. ::i::::t,(.nu'cﬁ:: 1,:%_‘2;2,; :E:i_:;ltcn.. i:isﬁ:c}r('() 'c.teart‘ ,texi gcrlen
- - S:ti_plotlib. S:disp_wait() [clear] S:ti_plotlib. Szd.i.sp_wa.i.t() . [cleir]
from ti_hub import ¥ i AT s ] | P e R N b
illpor‘t brigh tns 8:Brighiness.. Hub Tnputy| | iUhile not escape():  [clear] 8:Brightness.. «Hub Inputs| | pel):
from ti_system ll'lpOl"t ¥ Esc [ Help | [Rdd=0n] [Esc THodul] Esc [ Felp | [dd=on] [(Esc THodul]
The measurement value is stored to a variable named b.
while not escape(): = is available from the test menu at [2"¢][math] or by pressing [sto ->].
b=brightns.measurement() brightns.measurementy() is available from the brightness menu.
print("brightness= ",b) print() is available from the /0 menu. Quotes are available by pressing [alpha] [+].
. &~ EDITOR: BRIGHT on EDITOR: BRIGHT EDITOR: BRIGHT . o0
s‘leep( 25) _ (to »] ctﬁu Ops List Type I/0 [{FYIM [?Tgh’mes; . ::iﬁtt)op- List Type [y Hodul
- Zixery  equal 2:randon. N O 2: input()
3:x?'=y not equal 3:time.. 3:eval()
4125y 4:ti_system.. 4:str.format() string format
Six>=y 5:ti_plotlib.
gx:z 6:ti_hub..
S:in;v 7:ti_rover..
9:or EHBrightness.. «Hub Input»
: Oinot
" FnSm l - H # ] T°°ls I Run I Fl les ] [Eec ] Esc | Help | [dd=0n] Esc [Modul] [Esc ]
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Task: Add brightness.range(0,255) to the Control an RGB LED with Extra

program to set brightness measurements to be

from 0 to 255 instead of 0 to 100. Brightness Measurements

Use the brightness values stored in variable b
as inputs for some or all of the

color.rgb(red,green, blue) inputs. {um ]

BRIGHTNESS 12C DATA '\PB

Brightness
sensor

Try shining a light onto the Brightness sensor.

Set the range of brightness measurements to match the output range values of the

color.rgb LED, 0-255.
Challenge Task:

Try color.rgb(255-b,0,0). How does the Find the brightness.range() function on the Hub Built-in Devices, Brightness
behavior change? Input menu.

Note: The default brightness range is 0 to 100.

(f-“‘ EDITOR: BRIGHT (F‘ EDITOR: BRIGHT

1:measurement()
range(min,max)

Add to previous Program:

EDITOR: BRIGHT
O n

«Hub Input»

PROGRAM LINE 0001 «Hub Outputs
from ti_hub import ¥ [EscThelp]  [dson [Esc Thodul]
import brightns

from ti_system import ¥
import color
brightns.range(0,2595)

You will also need to import color from the Hub, Built-in devices... menu.
Then you will insert a color.rgb() statement into the program.
You may use the Insert Line Above command from the Tools menu.

EDITOR: BRIGHT I'I

EDITOR: BRIGHT

iunctﬁtl Ops List Type I/0 JEXIT from :iihl:lbhimport * ;unctgu Ops List Type 1/0
imath.. import brightns imath..
2: dom,. from ti_system import ¥ 2: dom,
“h i 1 e no t es °a pe ( ) : a:ﬁ:e:n inp:rt co’l’or "P tineoh
- e
b-bl‘ighths .measurement ( ) Sitiplotlib. i RGB LED Output | |10 oo - o (. o.b)
- n - " e Red LED Output | |" 28 o, oomli: Indent » [2:blink(freq, tine)
print("brightness= ",b) = AR S IO il o ey i A 3040
1 b b 0 0 sleep(.25)_ ml:s:r‘t :::l Above
co or e r‘g ’ ’ [Esc [ Help | S:Cut Line
1 25 Esc [ Help Fns. [a A ”]TS:Copy Line
7:Paste Line Below
s eep( * ) g:go to ;rogg;nlliinc..
:Go to New She
[ Fns.. I afA&§ ] Tools I Run I Files ] Esc ITmpord] 0iReturn to Shell Esc IHodul
Esc
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Thank You

www. TIstemProjects.com

Contact stem-team@ti.com with questions
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