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Propeller Board of Education Project Builders

Add speech synthesis, servo control, wireless XBee communication, or microSD card data

storage to your project. These Spin tutorials for the Propeller Board of Education will show you
the basics.

sssssssssss Pluginyour
audio output

Copyright © Parallax Inc. Parallax BOE Project Builders 03/21/2018 Page 1 of 45


http://www.parallax.com/
https://learn.parallax.com/
http://forums.parallax.com/
mailto:sales@parallax.com
mailto:support@parallax.com

Tutorial 1) Speech Synthesis

This Propeller Spin project is based on Phil Pilgrim’s Phonemic Speech Synthesis (3rd
installment, 7 Nov 2006). This is one of the many resources available from forums.parallax.com.

Phil’s talk object has methods that you can pass addresses of strings to, and the strings
represent phonemes. The result is something akin to “text to speech.” The difference is that the
object does not analyze actual text and figure out how it is supposed to sound. You have to
pass strings (well, actually the addresses of strings) to the object’'s say method that describe
each word’s phonemes.

Circuit

This is one of the Propeller Board of Education's convenience features—instant audio without
having to wire up anything—the circuits that allow the Propeller to generate audio are built right
into the board.

v Plug your audio device into the Propeller BOE’s audio jack.

v Ifit requires batteries and on/off switch adjustment, do it now.

;;;;;;;;;;
..........

----------

Plug in your
audio output
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Simple Talk

Simple Talk.spin passes strings of text that represent the phonemes in “hello” and “goodbye” to

the talk object’s say method.

v Navigate to the PropBOE_Speech_Synthesis_20120320 subfolder.

v Run Simple Talk.spin and listen carefully.

# Propeller Tool - SimpleTalk =10 =]
Fle Edt Aun Melp
SingieTak: |
* FullSowece 1 Condented 1 Sumensy 1 Documenistion x|

OB ]

volica I “talk”

system = "Fropeller Beard of Education”

ting 2 "Tining'
PUB Co

systen.Clock (50 008 020)
voice.start (26)

voice.say(string( heloa))
tine.Pause (1008
volce.say(string( coodbae’))

4 | ¥
ECEN [ ireet | I [ #

Make sure to View the Talk Object in Documentation Mode

You will find a full explanation of the text representations of the Talk object’'s phonemes.

v Open the Talk object and make sure to examine its phonemes in Documentation

mode.
~loix
Fia Edé Pun Heip
SimcleTalk  tak |
¢ FulSouce " Condented Summay (5 Documentaion x|

a A as in At. -]

ae Long I sound, as in blte.

al AL, as in pfAL.

al,ay Long A sound, as in bAIt.

ar AR, as in pARt.

sh, o "sh™ sound, as in pOt.

e Short E sound, as in pEt.

[ Long E sound, as in fEEd.

ew EH, as in pEH.

er, ir IR, as in gIRl

el EL, as in pELt. J

i Short I sound, as in hIt.

-} Short 0 sound, as in plt.

o3 Long O sound, as in bOAT.

or OR, as in fORt.

ol “ahl" sound, as in wALL

ou, ow U, as in OUt.

oi,oy 0¥, as in bOY.

on Long 00 sound, as in bOOt. _r-_rj
4 *
|'1:1 [ReadOnkp | Ineet | Compied | £
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Your Turn

For fun, listen to all the vocalizations you can get from talk_demo.spin.
v IMPORTANT: Before running the program, you will have to change its sound port
constant declaration from 10 to 26.

v Run the program and listen carefully.

v Start looking up the symbols the demo uses in the talk object’'s documentation, and
you’ll be well on your way to talking applications.
=Ioix]

Fis Edt Fun Help
SiploTolt | 1ok tak_demo |

" FullSowce (" Condensed © Susmay ™ Documentsion x|

CON =l

_climode xtall + pllifix

_xinfreq 5 _00@_foa

sound_port =1@a
0B

&3 ealkt
PUB =tart

t.start (sound_port)

t.set_speaker (3, 90)
t.set speaker (1, 118)
t.set speaker (2, 10@)

t.say(string ('
‘Spelling:

t.say(string ("M8lkan u'oo spell misis//ipee. BIXTH++sh’ o
t.spell (string( 51
t.sayletring(" nizis’ ipee. #8v' “a res o//uu\iuuds, .. ')
4 *

11 [ et | [ #

Projects

1. Modify Simple Talk.spin so that you can type the text representations of phonemes
directly into the Parallax Serial Terminal. You will have to copy Parallax Serial Terminal
to the same folder with the other objects, declare it in the OBJ block, and then find a
method that returns the address of text that you type into the Parallax Serial Terminal's
Transmit windowpane.

2. Add functionality that alerts when a pushbutton has been pressed.
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Tutorial 2) Servo Control

Standard hobby servos are useful in a variety of microcontroller projects. Here are just a few
examples:

Animatronics

Robotic armatures

Humanoid robots

Turret control for distance sensors
Throttle control
Rudder/flap/steering adjustments.

The reason they are useful is because microcontrollers send standard servos signals that cause
them to turn that four pointed star in the figure (called a horn) to certain positions. The servo
then takes care of holding that position and resisting forces applied that might try to take its horn
away from the position. The servo’s horn can then be attached to anything that needs a
position held, like all those applications in the list above.

The Parallax Standard
Servo

(1) Piug

(2) Cablg

{3) Hom

{4) Screw that alfaches
tha hor fa the servo’s
output shart

{o) Casge

Continuous rotation servos are a little different. They are controlled by signals that are similar to
the ones for standard servos, but instead of holding positions, they keep turning at settable
speeds and directions.
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You can use continuous rotation servos in place of standard servos for this lesson. Just keep in
mind that instead of turning to and holding certain positions, the continuous rotation servos will
turn at certain speeds and in directions instead.

Activity 1: Connect One Servo to Your Propeller BOE

Circuit

The Propeller Board of Education has three power selection jumper posts to the left of each pair
of servo ports. A conducting sleeve called a jumper shunt (or just jumper) is placed over either
the lower to posts to set power for the servos to 5 V, or over the upper two posts to set servo
power to VIN (unregulated input voltage). For the 5V setting, which is better for Parallax servos,
the jumper sleeve should be covering the lower two posts, like in the picture.

v Check to make sure the jumper is covering the lower to power selection posts for
all three pairs of servo ports. If it's covering the upper pair, just pull the jumper up
off the posts, then slide it over the lower two posts.

P14 P15 P16P17 P18 P19
VIN , , VIN-_ . VIN

Make sure this

jumper shunt is

covering the lower . H N e B L
two posts here L

BU

...and here ...and here!
Let’s start with just one servo, connected to the port labeled P14. Servos can end up pulling
more current than the USB port can supply. So for these lessons, we want to eithera 9V
battery, a 6 V battery pack, or a DC supply. If you are using a DC supply that plugs into the
wall, a higher current rating, like 1000 mA (also expressed as 1 A) or more is recommended.

v Cut power to the board buy setting the PWR switch to 0.

v Connect your external power source (9 V battery, 6 V battery pack or 1000+ mA 6
to 9 V DC supply) to either the 9 V battery clip or 2.1 mm power jack.

With the power to the board is turned off, you can safely plug the servo into the port with the
P14 label above it. Make sure it's plugged in the right way by matching the cable colors to the
legend in the wiring picture.

v Carefully connect your servo to the leftmost servo port (labeled P14). Make sure
the order of your cable’s color coded wires matches the picture.
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Wiring

~./ P18 P19
« WUIN * =

Schematic

On the Propeller BOE, I/O pins are connected to the pins labeled P14, P15, etc in the servo
header group at the top-right of the board. These topmost pins get connected to the servo’s
white signal lead when you plug it in. There are 3.9 kQ resistors between the Propeller I/O pins
and the servo pins to make the Propeller chip's 3.3 V I/O pins compatible with certain sensors
with 5 V outputs that are designed to be plugged into servo ports. So long as the 3.9 kQ is

between the 5 V sensor output and the 3.3 V I/O pin input, the pin will safely detect the sensor's
signals.

3.9k

Servo

Parallox

GND
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Activity 2: Test Position Control with One Servo

Test One Servo.spin makes the servo position its horn at —45° for two seconds, then at 0° for
two more seconds, and finally at 45° for two seconds. The servo will stay in the 45° position
after the program ends, but it only “holds” that position for two seconds. After that, it will not
resist twisting force to move its horn away from that position.

Your servo's zero degree position may not be as precise as the one in the picture, but it's easy
to adjust. Simply unscrew the screw that holds the horn to the servo’s output shaft. Then pull it
up and off the shaft, and then push it back on in a position that makes it more precise. Of
course, you may need some position that's much different from what'’s in the picture when you
are using the servo to control armatures, flaps, etc. So, adjust the horn to suit your application.

v/
v
v

Set the PWR switch to 2.
Navigate to the PropBOE_Servos_20120323 subfolder.

Open Test One Servo.spin with the Propeller Tool software, and load it into the Propeller
with F11.

Watch the servo as it goes to and holds each position for three seconds.

Try modifying your code for different values in the 800 to —800 range.
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i Propeller Tool - Test One Servo =10] x|

Fia Edit Run Help
Test One Setvo ]

(+ Ful Source ™ Condensed ™ Sumeay Documentation x|
0BJ tal

systen @ "Propeller Board
Servo
tine

PUB Go
systen.Clock (8GR0 @AA)

servo.Set (14, -450)
tine.Pause (2008)

servo.Set (14, 0)
tine.Pause (Z000)

servo.Set (14, 450)
tine.Pause (2000)

servo.Disable (14)

P — o
23:19 | Insert | y
How It Works

After nicknaming the PropBOE Servos object servo, a call to servo. Set positions a Parallax
Standard Servo connected to a certain I/O pin to a certain number of tenths of degrees from
center of its range of motion. For example, servo.Set (14, -450) positions the servo
connected to the P14 port to the—45° position. After a 2 second pause, the servo.Set (14,
0) call makes the servo position its horn at the 0° position. After another two seconds,
servo.Set (14, 450) positions the servo horn to 45°.

Did You Know?

Each servo needs to receive a pulse (brief high signal) that instructs it where to position itself 50
times per second. The 0° signal is a pulse that stays high for 1500 ys. For every 10th of a
degree you want to add to the position in the counterclockwise direction, add a microsecond to
the pulse. Likewise, for every 10th of a degree you want to shave off the position (in the
clockwise direction), subtract a microsecond from the pulse.

For example, to make the servo hold the 45° position, it needs to send the servo pulses that last
1500 us + 450 ys = 1950 ys. To make the servo keep holding that position, the PropBOE
Servos object has to keep sending those 1950 us pulses 50 times per second.

The first call to a PropBOE Servos method that sets servo position causes it to automatically
launch servo control code into another cog. That one cog will control up to 14 servos. Keep
going through the pages in this lesson, and you'll see code examples that control two and three
servos. Modifying the code for even more than that is just a matter of following the same
pattern until you get to 14. At that point, if you need to control more servos, just make a copy of
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the PropBOE Servos object (the file), declare it in your OBJ block, and give it a different
nickname.

Your Turn — Servo Sweeper

Instead of using numbers like —450, 0, and 450, you can use a variable, and the code can
change that variable periodically.

v Save your code under a new name.
v Modify it to look like below.
v Load it into the propeller and watch as the servo sweeps back and forth
v Try increasing the step size from 10 to 20 in just one of the repeat loops to make it go
one direction more quickly than it goes the other direction.
o104
Fle Edt Run Help
Sweep One Sermvo i
" FulSource Condensed Summmy Documentstion |
0BJ L.l
system I "Propeller Board of Education’
servo = 'PropBOE Servos”
tine & "Timing"
PUB Go | angle
systen.Clock (50 802 @00)
repeat
repeat angle from -600 to B0 step 18
servo.Set (14, angle)
time.Pause (20)
repeat angle from 600 to -600 step 10
servo.Set (14, angle) il
tine.Pause (20)
1 I l-I
[21:19 | [ Insert | I 4

Did You Know?

You can also use the PropBOE Servos object’s StepSize method to make it turn gradually.
Then, you can just give the servo a target position and an amount of time to get there. Like this:
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"'Sweep One Servo with StepSize.spin

DB.
system ° Propeller Board of Education”
servo = 'PropBOE Servos"
time = "Timing"

PUB Go | angle
systen.Clock (B0 _DOP POE)

servo.Set (14, -G00)
time.Pause (100)
servo.StepSize (14, 10)

repeat
servo.Set (14, GOO)
time.Pause (2400)
servo.Set (14, -B00)
time.Pause (2400)

After the servo.StepSize (14, 10) call, the PropBOE Servos object will only allow the P14
servo to move by 1/10th of a degree every 50th of a second. So, the servo gradually makes its
way to its target position, and you don't have to write repeat loops. However, if you want your
servo to make it to its destination, your code will have to give it enough time to get there before
using making it move to another position.

Activity 3: Control Two Servos

Adding and controlling a second servo is pretty simple. Just connect the servo to another port,
and add set calls to your code with updated pin parameters (that match the number of the port
you plugged the servo into). When the PropBOE Servos object sees the new pin parameter in a
call like servo. Set, it automatically adds it to the list of pins that it sends control signals.

Hardware Setup

For this example, we'll just connect a second servo to the P15 port, which is just to the right of
the P14 port.

Copyright © Parallax Inc. Parallax BOE Project Builders 03/21/2018 Page 11 of 45



Wiring
Here’s a close-up of the servo port connection.
v Set the PWR switch to 0 before connecting the second servo.

v' Make sure the P15 servo’s white, red, black wire order is the same as P14.

v Set the PWR switch to 2.

16 P17 P18 P1S
el e

GND

BU

Circuit
Your second servo’s red and black wires draw from the same 5V and GND supplies, but its
white signal line is connected to Propeller I/O pin P15 instead of P14.

P D>—AAN—] 5o
39k S5
Sa

Parallax
Servo
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Code Example

One quick and easy way to test the second servo connected to P15 would be to add calls like
servo.Set (15, -450) to a copy of the Test One Servo.spin object.

v Open Test One Servo.spin and save it as Test Two Servos.spin.

v Modify it by adding the servo.Set (15, -450), servo.Set(15, 0), and
servo.Set (15, 450) as shown in the Test Two Servos.spin example below.
Set the 3-position PWR switch to the 1 position (middle).
Use F11 to load it into the Propeller chip.
Set the 3-position PWR switch to the 2 position (far right).
Verify that the P15 servo turns to 45° when the P14 servo turns to -45°. After two
seconds, they should both turn to 0° for two seconds. Then, the P15 servo should turn
to -45° and P14 should turn to 45°.

" Test Two Serwvaos.spin

NSNS S

0BJ
system = Propeller Board of Education”
servo - PropBOE Servos”
time : "Timing"

PUB Go

systen.Clock (BR POR RRE)

servo.Set (14, —450)
servo.Set (15, 450)
time.Pause (Z000)

servo.Set (14, B)
servo.Set (15, @)
time.Pause (Z000)
servo.Set (14, 450)
servo.Set (15, —450)
time.Pause (Z000)

servo.Disable (14)
servo.Disable (15)

Your Turn — Two Servo Sweeper
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v Try adding servo.StepSize calls before the first servo. Set call to make your
program gradually move the servos to each destination. See the last program example
on the previous page if you need ideas on how to do it.

Activity 4: Set and Sequence Groups of Servos

Simple calls to the set method are well and good when you're controlling just one or two
servos, but imagine doing that for an animatronics application with 10 servos. Instead of just
one or two Set calls, you might end up having to write ten Set calls each time you want to
update all the servo positions.

Fortunately, the PropBOE Servos object has methods for setting the positions of groups of
servos with a single method call. It also has methods for setting up entire sequences of
positions for groups of servos along with provisions for tasking another cog with the executing
sequences. Used together, these are powerful tools that can greatly simplify coding for
animatronics and humanoid robot applications.

Hardware Setup

For these examples, we’ll add a third servo.

Wiring
Connect a third servo to the P16 servo port. As before:

v Set the PWR switch to 0 before connecting the second servo.
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v Make sure the P16 servo’s white, red, black wire order is the same as P14 and
P15 — white on top, then read, then black on the bottom.

v Set the PWR switch to 2.

Circuit
After plugging in the third servo, the schematic will look like this.
5V
Q\_/Q
P14 O>—VVV = hl g e
e o c B
o ® Em
N7
P1s[D>—AAN VAT
39k ¢ 0 gﬁﬁ
o
P16 >—AAM

38k
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Use SetList to Position Multiple Servos

The PropBOE Servos object has a SetList method that is designed to receive lists of values
that are either stored in an array, or in a DAT block. The Set Three Servos at Once.spin
example uses a DAT block. This DAT block has a list named pins, with three servo port values,
and then -1 to indicate the end of the list. (The Propeller chip doesn’t have any negative 1/O pin
values!)

The DAT block also has three sets of servo position values, labeled A, B, and C. The call to
servo.SetList (@pins, @A) passes the PropBOE Servos object’s SetList method the
address of the pin list, and the address of position set A. The SetList method then takes
care of the rest. It does this for two more position sets, B, and C. Let's try it:

v Open Set Three Servos at Once.spin.
v Use F11 to load it into the Propeller chip.

v/ Monitor the servos. The P14 servo should turn to 80°, then 0°, then -80°. At the
same time, the P15 servo should turn to 0°, then -80°, then 80°. And, at the same
time as all that, the P16 servo should turn to -80°, 80°, then 0°.

" Set Three Servos at Once.spin

DB
system * "Propeller Board of Education’
serva = "PropBOE Servos'
tine = “Timing"

DAT

pins long 1%, 15 15, el
H long GAOQ, B, -Ge
B long B, -GBO, GpA
C long —0BB, GO8, B
PUB Go
system.Clock (30 PRA_QOA)

servo.Setlist (8pins, eA)
time.Pause (Z00E)

servo.Setlist(@ping, €B)
tine.Pause (Z000)

servo.Setlist (€pins, eC)
tine.Pause (Z000)

servo.Disablelist (Bpins)
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Did You Know?

The PropBOE Servos object remembers the most recent pin list. So, after
servo.SetList (@pins, @A), the program could have used servo.UpdateList (@B) and
servo.UpdateList (@C) for the second and third position sets.

Use Sequence for Multiple Position Lists

After you’ve got pin and position lists, you can add a sequence list. Take a look at the last two
lines in the DAT block below. It's a sequence that can be used to make the servos turn to the A
position list for 2 seconds, then the B position list for 2 seconds, and so on...

The sequence list has a few rules: The first entry in the sequence list has to be the address of
the sequence list's name. The second entry has to be the address of the pins list. Then, the
sequence is the address of a position list, followed by the number of milliseconds the servos
should hold that set of positions. Add as many position set addresses + hold times as your
program needs, and then end the list with -1. To make the PropBOE Servos object run the
sequence list, just pass the address of the sequence list's name to the Sequence method, like
servo.Sequence (@seq).

v Open Set Three Servo Sequence.spin.
v Use F11 to load it into the Propeller chip.

v Monitor the servos. They should execute the same sequence as three Servos at
Once.spin.

' Three Servo Sequence.spin

0BJ
system * 'Propeller Board of Education”
seryo = 'PropBOE Serwvos”
tine = "Timing"

DAT

pins long 1%, 16 16, Sl
H long G0, A, -50A@
B long @, -GeA, G©ea
I long -G0B, G06, @

seq long @seq, @pins
long @A, 2000, eB, 2000, eC, 200@, -1

PUB Go
systen.Clock (50000 _20@)
servo. Sequence (@seg)

servo.Disablel ist (€ping)
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Your Turn

Sequences are really easy to work with. Here’s an example that makes the servos backtrack to
position set B, then position set A after the A, B, C sequence you’ve already seen.
v Start with the last line in the DAT block: @A, 2000, @B, 2000, @C, 2000,
-1

v/ Changeitto @A, 2000, @B, 2000, @C, 2000, @B, 2000, @A, 2000,
-1.

v Run the modified program and verify that after third position in the sequence, it
backtracks through the first two.

Execute Sequences with Another Cog

Maybe your application needs to monitor sensors as it’s ticking through a sequence of servo
positions. No problem. Instead of calling servo.Sequence, call servo.StartSequence.
In this last example, it calls StartSequence, and then displays counting in the Parallax Serial
Terminal while another cog makes the servos move.

v Run your Parallax Serial Terminal and be ready to click it's Enable button.

v Open the Set Three Servo Sequence in Other Cog.spin example program

v Use F11 to load it into the Propeller chip.
v Click the Parallax Serial Terminal’s Enable button.
v Monitor the servos and the Parallax Serial Terminal. The servos should go

through their sequence while the Propeller sends numbers to the Parallax Serial
Terminal.
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" Three Servo Sequence in Other Cog.spin

0BJ
system * 'Propeller Board of Education”
serva * 'PropBOE Serwvaos"
time & "Timing"
pst : "Parallax Serial Terminal Plus”
DAT

pins long 1%, Th, 18, s
A long G0@, B, -0ee
B long @, -G0e, ©emo
E long -G08, 0@, ]

seq long ®©seq, €pins
long eF, 2000, eB, 200@, eC, 2@@@, -1

PUB Go | val
systen.Clock (B0 ROA_PAA)

" Launch seguence into another cog.
Servo.StartSequence(eseq)

" This cog moves on to display counting.
repeat val from @ to 53

pst.Dec (val)

pst.Mawline

tine.Pause (100)
pst.Str (string ("ALL done! "))

SerVD.DisableList(EpinS)

Did You Know?

In Three Servo Sequence.spin, the program had to wait at the servo.Sequence (@seq) call
for 6 seconds while the cog 0 completed the sequence. In Three Servo Sequence in Other
Cog.spin program, servo.StartSequence (@seq) launched the sequence code into cog 1,
allowing cog 0 to immediately move on to the repeat loop where it started counting. At that
point, the Parallax Serial Terminal object launched serial communication code into cog 2 for
communicating with your computer (and the Parallax Serial Terminal). So, at that point, your
application is running three of the Propeller chip’s eight processors.
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Tutorial 3) Wireless XBee Communication

XBee modules are versatile radios that work great for communication between microcontrollers,
other microcontrollers, and the PC.

Available as a PDF, the "Getting Started with XBee RF Modules" tutorial by Martin Hebel
includes both BASIC Stamp and Propeller example programs. Aside from being highly
informative, the PDF textbook is a free download from here, and you may also download the
source code from here.

Circuit

All you have to do to prepare your Propeller BOE to communicate wirelessly with XBee radios is
plug in the XBee module into its socket on the Propeller BOE, and connect a couple of jumper
wires. One jumper should connect the XBee DO socket to a Propeller I/O pin, and the other
should connect XBee DI to an 1/O pin.

v Insert the XBee into its socket on the Propeller BOE as shown below.
v Connect P7 to XBee DO with a jumper wire.

v/ Connect P6 to XBee DI with another jumper wire.

5

2 3 PV P PRI V;gn{.:b
% Figy ey -
=1 i 3
ok S, Wl .
T J— T
:
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Schematic

3.3V 3.3V
Rx Tx
u
L 33y XBee.
2200 “I:g‘ f 20
NCC ADQYDIO0
P7 < oDOUT ADAMDIOT &
P6 — DIN ADZDI0Z
008 ADIDI03
RESET RTSIADB/DIE o
PWMORSSI ASSOCIADSDINS
oPWM1 VREF©
{Reserved) ON/SLEEP =
OTRISLEEP_RQDIS TTS/DI0T«
oGHND AD&DIN4 =

The LEDs in this circuit are built into the PropBOE. All you have to do is connect each I/O pin to

\.’gs

the correct XBee socket with a jumper wire.

Code Examples

There are two code examples to get you started with XBee modules. One sends messages, and
the other receives them. You will need a pair of Propeller BOE boards and XBee modules to run

this activity.

v Navigate to the Wireless_XBee_Communication folder

v Remember that you have to open programs from within the folder.

v Open, read, and run “1 Test XBee Transmit.spin”.

M Propeller Tool - 1 Test ¥Bes Transmit

fie Edt Fun Help
1 Test XBee Transmt i

(= Full Souce Condensed

I Summary

=1l

™ Documentafion

0B

systen =
time
]

rg

= "XBee_Dbject 1"
PUB Start
systen.Clock (0008 800)

xb.start (7, 6, @, 968Q)
xb.AT_Init

repeat
xb.str (string(Hallo! ",
tine.pause (500)

Kl —

“"Propeller Board of Education”

xb.AT_ConfigVal(string ("ATHY"), B)
xb.AT_ConfigVal (String("ATOL'), 9)

13))

#

»f

|22:15 |

| Inset | Compied | Move cursor bo ses souwce informahbon |

A
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v Open “2 Test XBee Receive.spin” and use F11 to load it into the Propeller chip.
v While the program is loading, click the Parallax Serial Terminal’s Enable button.

It should take five or so seconds for the XBees to sync up. Be patient, the hello messages
should start up.
JRSTES| - oroto scriol Terminal_(COMELE) =10/

Fle Edt Run Help
2 Test XHes Recens ]
i+ Full Source Conderged  Summary 7 Documentation k|

k3

=
L] e

0B.J B Lo
OF
system ° "Propeller Board of Education” Hello!
pst ¢ "Parallax Serial Terminal Plus”
tine : "Timing Hello!
xh t "MBee Object 1 Hello!
Hello!
PUB Go | ¢ Hello!
Hello!
systen.Clock (B0_G0A_ B0}
: e Hello!
pst.Start (115 288)
xb.start (7,6,0,9608)
xb.AT Init
xb.AT_ConfigVal(string( ATHY'), §
xb.AT_ConfigVal (String( "ATOL"), 8)
repeat
¢ = xb.rxChack i -]
it conE =l 1 -
pst.Char (c) ComPot _ BaudRale
# T [ OTR " RTS
([l [comiiix] [115200 ¥ o rt @ D3R o c15 . ESHROM
4 I 1]
. . . : : Peis. |  Cea |  Pause |  Diabie |
| 26:15 Insert | Compded | Move curzos bo see sousce nfemation | i

Wireless Programming with XBee

This project is based on the application note ANOQ7: Soft-loading an Application Image into the
Propeller P8X32A via XBee Transceivers.

With a combination of an object running code in one of the Propeller Chip's Cogs and the
Propeller XBee Loader software, you can wirelessly program and reprogram your PropBOE's
Propeller chip.

Recommended Equipment

(2) XBee Modules
(1)XBee USB Adapter
(1) Propeller Board of Education
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Hardware Setup

v Follow the instructions in the XBee USB Adapter product documentation to solder
together your XBee USB adapter.

v Socket one of your XBee modules into the adapter.

v If you have not already done so, connect your XBee to your Propeller BOE. Use
the wiring and schematic from Wireless XBee Communication (above).

Software Setup

v Open the Propeller_SoftLoad_with_XBee_2011_11_02 subfolder and then
open PropBOE_XBee_ Softload Prep.spin with the Propeller Tool software.

v Use F11 to load it into the PropBOE's Propeller and EEPROM.
=10] x|

n Propeller Tool - PropBOE_XBee_Softload_Prep
File Edit Run Help
PropBOE_XBee_Softoad_Prep |
(* Full Souice i~ Condensed (™ Sumnaty ™ Docusnentation

0BJ

o f1x

systemn : "Propeller Board of Education”
*b t "xbes_loader.spin”
tine : "Timing

PUB Go | char
system.Clock (56 088 @)

xb.start (7, 6, 96@8) ]
xb.Str (3tring(Hello from Propeller via #Bes'))

16:23 | | Insert | | 7

Before running the XBee programming software, let's be sure which COM port the XBee is
connected to.
v In the Propeller Tool, click Edit and Select Preferences.

v Click the Operation Tab, and then the Edit Ports button.

v Watch carefully as you connect the XBee USB Adapter to your computer. Another
COM port will appear in the list, and that's your XBee port. Make a note of the

COM port number.
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Before the XBee
Adapter is connected,

x
N = After the XBee
The Propeller loading process will scan these seral ports, Adapter is connected.
in the order shown.

(Ports excluded from the search appear in alins

Serial Port Search List x|

The Propeller loading process will scan these serlal pons,
in the order shown.

(Paorts excluded from the search appear in talics.)

Port ID Part Description
COMN | Commitiracations Port

To modify the Serial Port Search List:

Port ID Part Description Present
= Click and drag ports up or down to change their se: COMI | Cominiirscations Pait Ve
= Right-click on ports for includelexclude options, COMIM | U0 Sersal Port Yés

Restors Detauls | Areept E To maodify t erial Port Search List:

= Clickand i | ook, another port was

= Right-clickd added. That's your USB

XBee adapter. Make a note
festors perazs]  OF that COM port number,

1

Before using the wireless connection to load a different .spin program into the Propeller chip, it's
a good idea to test and make sure the serial communication link is working. Here's how:

v Make sure the power is connected to your Propeller BOE.
v Open the Parallax Serial Terminal.

v Set the COM port to the value you got from the Propeller Tool software's Serial
Port Search List.

v/ Set the Baud Rate to 9600, and then click Enable.

v Press and release the Propeller BOE's rest button to restart the program. The
"Hello..." message should appear in the Parallax Serial Terminal.

v Click the Parallax Serial Terminal's Disable button to make sure the port is open for
the Propeller XBee Loader software.
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. * Parallax Serial Terminal - (COM101) =10 x|

4]

=]

o

Hello from Propeller via XBee i’

_p_iL,

Il

ComPot. _ BaudRale. @ TX I~ DTR [ RTS

[comior 7] [s600 +] o mx @ DSR o cTs 7 Coredn
Fais | nmue|

Now, let's use the Propeller XBee Loader tool to wirelessly load a different Spin program into
the Propeller Chip.

v
v

v

v

Propeller XBEE Loader »1.0 {with CLEAN »0.34} i = I I:IIEI
1. Choose= |*&HEH}THHEH&&E&&'hﬁﬁﬁﬂiﬁﬂd&ﬁﬂﬁ&ﬂﬂﬁ?;ﬂﬁﬁﬂa!EﬁﬁLﬂﬁﬁrﬁﬂ!EHeﬁF

2. Select programming path:

3. Select option(s): ™ Compress Spin file.

Test
4 Only

Find LoadPropXB.exe in your Propeller SoftLoad with XBee and run it.

Set the COM port to the value you got from the Propeller Tool software's Serial
Port Search List.

Click the Scan button. The Propeller XBee Loader tool will report how many
XBee's it found, and display a unit ID. (You can scroll through them to select which
remote XBee you want to program.)

Click the Choose button, and use it to open the
PropBOE_XBee_Softload_Prep.spin program from your App Dev\Propeller
SoftLoad with XBee folder.

Click the Load ROM button to load the new program into your Propeller Tool.

RIS and unit ID: [ELrg&l=e:

Load
RAM

Load
ROM

Save
BIN

With a new program running, your Parallax Serial Terminal will behave differently.

v Click the connect button on the Parallax Serial terminal. If you don't see any

messages, press/release the reset button on your Propeller BOE.
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v Click the Parallax Serial Terminal's Transmit windowpane, and type characters.
The Propeller chip will wirelessly transmit back the character you typed.

Parallax Serial Terminal - [Disabled, Click Enabde buttion
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Tutorial 4) SD Card Data Storage

An SD card opens up lots of project options because it can store and retrieve large amounts of
data. Especially with a FAT (file allocation table) driver, the same MicroSD card that you can
use with a PC to create and modify files will work with the Propeller BOE. It's completely
interchangeable.

The PropBOE MicroSD object you'll use in this lesson makes it easy to create, open, read,
modify and delete files on your MicroSD card. So, your applications can now work from data
saved by a PC, or store data for later analysis by a PC. Or, the SD card can be used like a
gigantic repository of values for your Propeller BOE application. Even better, you can store lots
of different programs for the PropBOE on your SD card, and write code to decide which one to
boot.

Circuit
The PropBeller BOE has a built-in MicroSD card socket.
Wiring

v Simply insert a MicroSD card into the PropBOE socket.

PERL?  PIBPLE Fmr.'n.no
MO RUIM R UIN o4

g R * 5

T L g

- AATRTEDYgn, -

I
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Schematic

These connections are built into the Propeller BOE.

33V
o B4
1 100k 100 k& 100 k
I 100k 100 k
0.1 uF e S
—_— ngﬂgwém F20
B g o —
DAT2 | feng s ..
CINDATHCS =
CMD/MOSI | 2
VLD
CLE -c:i = i
Vs
DATOMISO 33 —
DATI + { >
Do e
mcras —=

The resistors shown in the schematic are here:

MicroSD Card Data Storage/Retrieval Examples

09_SD_Card_Storage.zip has example programs that demonstrate how to work with text files,
store values in a spreadsheet format, in the Propeller chip’s native format. It also has an
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example that demonstrates how one program can boot another program that is stored on the
MicroSD card.

v Open the SD_Card_Storage folder.
v Remember that you have to open programs from within the folder.

v Follow these sections below for a guided tour through each example program and
how it works.

Activity 1: Create, Modify and View a Simple Text File

The PropBOE MicroSD object has methods for creating, modifying and reading text files. This is
useful for applications that need to keep a running log of events that occur.

SD Card Write Test
The 01 SD Card Test.spin object creates a file named Test.txt and leaves a message in it.
v Open “01 SD Card Test.spin” and use F11 to load it into the Propeller chip.

v While the program is loading, click the Parallax Serial Terminal’s Enable button.

v Verify that the messages look similar to those shown in the Parallax Serial
Terminal below. If you run the program twice, it will display a message indicating
that it cannot create a new file with that name because one already exists.

ol serolTerminal - [Diabled ChERESSMERI 1~ 1
Fle Edt Run Help B
015D Card Teat |
&+ FulSowce  ~ Condensed  ( Summay 1 Documentation x| 4] _'l_|
- oBJ || [sD engine started. il
et =B e o o B s e Partition mounted.
= e i Gt Filename=TEST.TXT
. e = File opened.
¢ PUB go File closed.
7 Partition unmounted.
system.Clock (30 00 _B0@)
sd.Mount ()
sd.FileNew (Str‘ing ("Test. txt'))
sd.FileQpen (Str'ing(' Test.txt') ; "W =
sd.WriteStr (String{"'Hello 5D card!')) e _f
ed.FilaClase cﬁ - L
' ok audBRatee o 7 T DTR [T
: sd.Unmount _ld cowss Elisam EllG et Gor G
1 ¥
e _ — o | 0o | o | [CEmbe)
|120:1m Insett | Compded | Move cussos bo zee sowce nlomahon A
How it Works
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You have to mount the file system before you can use methods to create, read, modify and
close files. The sd.Mount (0) method call mounts partition zero, which is typically the only
partition you'll see on a MicroSD card. After that sd.FileNew creates a file named Test.txt and
then sd.FileOpen opens it. sd. WriteStr stores a text message in the file, and
sd.FileClose closes it. Before removing the SD card from the socket, it has to be
unmounted, with sd.Unmount.

Did you Know?

The “W” parameter in the FileOpen method stands for Write. You can also use “R” for read, or
“A” for append.

Your Turn

You can add a second line to your text file by appending “Hello SD card” with 13, 10. Then, add
a second line with a second WriteStr method call.

Learn More about the Methods

v In the Propeller Tool software, click Run -> Compile Current -> View Info... F8. The
F8 next to the menu selection means that you can use the F8 key as a shortcut to
this feature.

v Double-click the PropBOE MicroSD object to open it. Then close the Object Info
window.

v The PropBOE MicroSD object should be the active tab in your Propeller Tool
software now. Click the Documentation radio button.

v Read the documentation for the following methods: Mount, FileNew, FileOpen,
WriteStr, FileClose, and Unmount.

SD Card Read Test

You can also program the Propeller to read text from a text file. This can be useful for displaying
from a large dictionary of text messages that a computer stored on an SD card. It can also be
useful to display what the first test program stored in the text file. Let’s try it.

v Open “02 SD Card Test.spin” and use F11 to load it into the Propeller chip.
v While the program is loading, click the Parallax Serial Terminal’s Enable button.

v Verify that the “Hello SD Card!” message and anything you added is displayed
between the “File opened” and “File Closed” methods.
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M Propeller Tool - 02 SD Card Test . * Parallax Serial Terminal - [Disabled. Click Ené =10]=f

Fle EdR Run Hep =
025D Covd Test |
(# FulSouca (" Condentsd Summaty Documsntation x| 4] Lrl
108J =l [sD engine started. j
\ : i Partition mounted. |
sustem = Propeller Board of Education ;
=d : “PropBOE MicroSD' Flle opened.

0 Hello 5D card!

 PUB go File closed.
Partition unmounted.
system.Clock (30_000_00Q)

sd.Mount (2)
sd.FileOpen (String('Test. txt'), "R")
sd.Displaylext

sd.FileClose —! |
sd. Unmount EIm |
Com Post: Baud Rate: 1 73 DTR I RTE P
i L - COMIs = 115200 = O R DER Oy D15 a2
fe:16 | [Tt [ Comrgmont] |00 ot 1o hk stxcs Wi o) | = i cea | | [pae |
How it Works

Notice how the sd.FileOpen call passes an “R” to the method’s mode parameter. This opens the
file in Read Only mode. Then, the a call to the DisplayText method displays the contents of the
file.

View the Data with NotePad

You might need an SD to USB adapter to connect your MicroSD card to your computer. These
are available at most electronics stores and online.

v After you insert the MicroSD card into the SD card reader and plug that into your
computer, it should display it as a disk drive.
v When you open it, the TEST.TXT file should be visible.

v Double click it to open, and since it’'s extension is .TXT, the Notepad program
should open it.
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§55 =] .} I [P TEST.TXT - Notepad R [=] 1
| Fle Edt View Favorkes Tot »| " Fle Edit Format Wiew Help
| . - = Hello sD card! .:I
|J.Address |--- E:l . j -Gu |

Playlisks
Type [14bytes | ) My Computer 7 |

v When you’re done, make sure to close all the files and windows that access the
MicroSD card drive.

v Then, click your system tray’s “Safely Remove Hardware” icon and select your
MicroSD drive. Wait until the system tray displays the “Safe to Remove Hardware”
message before you disconnect the drive.

Click your
system tray’s
"Safely Remove
Hardware™ Icon
and select your
MicroSD Drive,

Safely remove USE Mass Storage Device - Drive(E:)
Safely remove USB Smart Card reader
Safely remove SONY DVD+-R'W DW-QS8A - Drive{D:)

« % | ACD 4:54PM

Activity 2: Save Data and Import to Spreadsheet

This next example program saves values in their decimal text representations separated by
commas for cells on the same row and carriage returns for the next row.

SD Card Spreadsheet Numbers

This next example program saves values in their decimal text representations separated by
commas for cells on the same row and carriage returns for the next row.
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v Open “03 SD Card Spreadsheet Numbers.spin” and use F11 to load it into the
Propeller chip.

v While the program is loading, click the Parallax Serial Terminal’'s Enable button.

Click the Parallax Serial Terminal’s Transmit windowpane and type in three pairs of
X, y values. Make sure to press the Enter key after each value.

<ol
Fle Edt Rin Hp
035D Covd Spisadshest Humbers |
 FullSowce 1 Condenssd Summay Documenision |
L 0BJ = Type your number values
e into this windowpane.
system = b7 lucat 1
=d
pst 1 Plus
" % Parallax ! erial Terminal - (COMaS) 8 =] S
PUB go | x, u -
systen. Clock (50_000_220) » ol
sd. Mount () SD engine started. ﬂ
sd.FileNew (String( Sslata. txt’ oo Partition mounted.
=d.Filelpen (String ('S W) Entry Already Exist
g - - File opened.
sd. WriteStr (String (X Values, Y Walues', 13, 1@)) Enter % wvalue 1
Ceseat 3 Enter y value 100
speat 3
e U T Enter x wvalue 2
dpeiait Enter v value 200
sd.HriteDec (x) Enter X value 3
sd. HriteByte (' ") Enter y value 300
File closed.
pst.Str (String("Enter y value ")) Partition unmounted.
y = pst.lecln >
sd.HWriteDec (u) | v
sd.HriteByte (13) i ComPet  BsdRos @ TX [ DIR [ RIS
sd.HriteByte {10) ! couss 7] [1sz0 =] g me @osA g ors T Eo0
sd.FileClose - P, | o | Pam | Dt |
3 sd.Unmount -
1| 3
[31:50 | [ et | I 1] r

How it Works

The x and y variables are signed, 32-bit binary numbers in the Propeller chip’s RAM. The
sd.WriteDec method stores character representations of those x and y variables to the SD
card. For the carriage return in Notepad, the program uses sd.WriteByte to write a 13
(carriage return) followed by a 10 (linefeed).

Did you Know?

Carriage return and line feed are old printer and typewriter terms.

Your Turn
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Try viewing the text with 02 SD Card Test.spin. Keep in mind that the 13 followed by the 10 will
cause the cursor in the Parallax Serial Terminal to add a carriage return that you will not be able
to see with the Notepad program.

Learn More about the Methods
We are using some more new methods from the PropBOE MicroSD object.

v In the Propeller Tool software, click Run -> Compile Current -> View Info... F8. The
F8 next to the menu selection means that you can use the F8 key as a shortcut to
this feature.

v/ Double-click the PropBOE MicroSD icon to open it. Then close the Object Info
window.

v The PropBOE MicroSD object should be the active tab in your Propeller Tool
software now. Click the Documentation radio button.

v Read the WriteDec and WriteByte method documentation. How does it relate to
the example program?

View the Text File with Notepad First
Before important the file into a spreadsheet, let’s take a look at the text file first.

v View the MicroSD drive with your PC and card reader, and open the SSDATA.TXT
file.

v/ Examine the comma delimited data.

v Close the text file when you're done.
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= Remavable Disk (E:)

Q- O - §| Psema

|| Address [ €1 ~ B

TEST.TET

| Fe Edt vew Favorkes Tok ®| J¥ |

[Type: Te 41 bytes [ 5§ My Compuser

B 55017 - Notepad ~SNIT-TE
File Edt Foemat Wiew Help
¢ values, ¥ values i
1,100 =
2, 200
3, 300

=

Import the File into Microsoft a Spreadsheet

This is a Microsoft Excel example, but the process is similar for most spreadsheet software

packages.

v In Microsoft Excel, click File and select Open.

v Set the Files of type field to either Text files or All files. The example below uses All

files.

v Double click your SSDATA.TXT file.
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21

Dpeery

Lockin: |~ Removable Disk (E:) = @-3 QX 30 Toos~

~

= =)
Playlists SEDATA.TXT TEST. TXT

M
Deaskton

First, select either the SSDATA.TXT file
Text Files or All Files, to start the import.

Iy
Flaces Files of Eype:

= |
"

R
- "'] Then, double-click
=,

Text Fles {®.pon; * bk ®ocsv)

Al Microsoft Cffice Excel Files (. d®; *.ads; * ot * b
Microsaft Office Excel Filag (*.d%; *.xds; *.xla; *.odt; * ™ |
Al Wb Pages (* B, * hind; *.ebt; . sbbrl)

WML Fles (* oo}

Text Fibes (*.prn; ®.bak; *.cov) x

The Text Import Wizard will need to know how the values are formatted in the text file.

v In Step 1 of 3, click the Delimited radio button.

v/ Since your values are comma delimited, click the comma checkbox in step 2 of 3.

v If the preview looks good in Step 3 of 3, click the finish button.
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Text Import Wizard - Step 1 of 3 2=

The Text Wizard has determined that wour dats is Foced Width.
If this is correct, choose Next, or chooga the data type that best describes your data.

[Criginal data type #
| Choose the file type that best describes your data:
| o+ = Characters such as commas or tabs separate sach fiedd.

{" = Fiedds are aligned in columns with spaces between sach field.

Click Delimited,
then click the Mext
button.

Start import akrow: |1 =] Flegign: | %37 : OEMUnied States =

Praview of e E:\SSDATA.TXT. Text Import Wizard - Step 2 of 3 2 x
This sereen leks you set the delimibers your daka contains. You can see

if:;;“"' LTt how your beue i affected in the preview below.

lak, 200

[, 300 [ Delmiters [~ Treat consecutive delimters as one

= P T Semcokn F{@ ‘

I | space [ gther: [ | s et | =

rData preview

Make sure the

Comma checkbox  fmmgp | [ Values | ¥ Values

is checked, o0
oo
Text Import Wizard - Step 3 of 3 . .ﬁ.’ﬂ _f_l l
This screen lets youw select aach column and et rCokmnn data Format
the Data Format. = General el | < Back l m>| Einish |

‘Ganeral corverts numeric vahses to numbers, date | Text
walues to dates, and all remaining values to teudt.  Date: Im‘-‘ "I

£~ Do not import: column (skip)

i’DH-I preview

<

]

Click Finish

d |

e
concel | <Back | rest - |E

Here’s the result, in a spreadsheet. Now, the data is ready for analysis.
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() Fle EdR wiew Insert Formet Took Data Window Help  AdoheFDF - &
E b
DEHS @R YR sa-70 EEsma- B
i i el > i 2 ¥ [ @ snook | window -8
HEE
Al - f X Values L
A B | i | O | E | E: | ] Epmy

‘ilx‘v‘arues Y Walues Fl
2] ] 100

3| 2 200

245 3 300 i
|

E..

?l

LI .
THR whssoata/ o | a1
Ready HUM 2
Your Turn

e Use the spreadsheet’s Chart Wizard or other graphing feature to make a graph of
the values.

Activity 3: Store and Retrieve Values from SD Card

If it's just the Propeller chip that needs to store and access values, there’s no need to store
them as characters. It's more efficient to store them as binary values that occupy the successive
byte values in the text file. It's kind of like storing values to and retrieving them from RAM.
However, if you need to store values that are modified frequently, you should consider
connecting a RAM chip to your Propeller instead. SD card memory cells can wear out after a
certain number of write cycles.

Store and Retrieve Values
v Open “1 First Program.spin” and use F11 to load it into the Propeller chip.
v While the program is loading, click the Parallax Serial Terminal’s Enable button.

v Procedural instructions.
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i Propeller Tool - 04 Store and Retrieve Yaluss

File Edt Run Help
4 Stote and Retieve Values |
f+ FulSouce  ( Conderged

" Summary Documentabon

[0BJ

suystem : Fropeller Board of Education'
sd : "PropBOE MicroSD"
pst : "Parallax

/PUB go | values
system.Clock (B0 800 _000)

sd. Mount (9}
sd.FileNew (String(''Vallata, tet')
sd.FileOpen (String ( '¥alData, txt'), "W}

repeat 3
pst.Str(String(”Ent&r value: ')
value := pst.Decln
sd.Writelong(value)

sd.FileClose
sd.FileOpen (String('ValData. txc'), "W
repeat 3
pst.Str(String(*'You entered: ')
value = sd.Readlong
pst.Dec(value
pst.Newl ine

sd.FileClose
sd.Unmount

Serial Terminal Plus"

How it Works

Remember: Type your
number values into this

; “Parallax Se al Terminal - (COMS5)

<]

SD engine started.
Partition mounted.
Entry Already Exist
File opened.

Enter value: 48

Enter wvalue: -1000000
Enter value: 25

File closed.

File opened.

You entered: 48

Tou entered: -1000000
Tou entered: 25

File closed.
Partition unmounted.

5 B

=]
1 LI
BaudRste @ T [ DIR [ ATS

Echol
115200 7] o RX @ DSR O CT5 4

Cex | Dissble |

COMSS =

ﬁdh.l Pause |

This application uses the PropBOE MicroSD object’s WriteLong and ReadLong objects for

storing and retrieving the values.

Did you Know?

You can also use sd.WriteWord, sd.WriteByte, sd.ReadWord, and sd.ReadByte.

Learn More about sd.Write and sd.Read

v In the Propeller Tool software, click Run -> Compile Current -> View Info... F8. The
F8 next to the menu selection means that you can use the F8 key as a shortcut to

this feature.
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v Double-click the PropBOE MicroSD object to open it. Then close the Object Info
window.

v The PropBOE MicroSD object should be the active tab in your Propeller Tool
software now. Click the Documentation radio button.

v Read the WriteLong and ReadLong method’s documentation. How does it
relate to the example program?

Examine the Values in Notepad

Keep in mind that Notepad is designed to display ASCII values. In contrast, the values that you
stored are 32-bit binary values.
e View the MicroSD drive with your PC and card reader, and open the SSDATA. TXT
file.

e Note that the numbers don’t make any sense when viewed with notepad.

e Close the text file when you're done.

-loj _lojx]
Fle Edt Wiew Favorbes Took * QP Fie Edt Format Yiew Helo
| ek - ) - (T | JIsean * P ¢ =
:_E.ﬁ.d:h'ml--E;g j EGD . T
- Keep in mind that
’_J E these are raw

numbers stored
Playlists SSOATA.TXT in the file. Tl_'IiS

: garbled text is
the Motepad
program’s
interpretation of
those values as
ASCII characters.

&

TEST.TXT

{Type: T /12 bytes o =|

How it Works

Remember that your Propeller program successfully stored and retrieved the values from
VALDATA.TXT. Well, in their 32-bit signed binary format, they don’t make a lot of sense in
Notepad because they are not in a format that is designed for Notepad.
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Activity 4: Make One Program Launch Another

You can use the Propeller Tool to store many programs on the MicroSD card, and then write
programs that load them into the Propeller chip and launch them. It's called a soft boot.

Program to Be Launched to SD Card

v Open “05 Other Program.spin”.

v Click Run, then select Compile Current and View Info... F8.

# Propeller Tool - 05 Other Prograrm =10l x|

File Ede | pun Help

ok o | TR

LoadRAM  FlO {_Docusmeristion A
0B, fdenty Hardware L Load EEPROM  FIL it
Paralax Sarial Termnal,,, F12 5 =
——rEpETTET Board of Education’
sd : "PropBOE MicroSD™
pst * "Parallax Serial Terminal Plus"
time : "Timing"
GPUB go | ¢
systen.Clock (G0 _000_000)
pst.5tr(String (('Now @5 Other Program.spin running.'})
pst.Meul ine
repeat &)
repeat ¢ from 'a to z
1 pst.Char (c)
17 time.pause (100)
ﬂ' | 3

| Compile the: current Fle: and view appication infomation .

v Use your computer and MicroSD card reader to view your MicroSD drive.

v If just the left side of the Object Info window is visible, click the Show Hext button
to get the rest of it to display.

v Click the Save EEPROM File button.

v Save the file to your MicroSD drive.
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i Dhject Infa

) 05 Other P -
() Fropedes Bosrd of Education
[ PropBOE MiciaSD
I SD-MMC_FATE ngne
I Parallay Serisl Teminal Plus

G0 18 B7 88 8d E£7 18

(2 Timing
I Parallsx Senal Temrnal Plus
I Timireg
0010 RAM Usage $TFFF
Program - 3.260 Longs |
Variable - 230Longs |

Stack/Free:  46%8Longs

Clock Mode : RCFAST

Clock Freq = 12 MHz

XIN Freq <ignorad»
cose | roenes |

v' Check your MicroSD drive to verify that the “05 Other Program.eeprom” file is
there.

| Fle £t Vew Favortes Took Hebp | &
| Qe - D - (T | I seach | roktes | [T
| Adckess | e =l &3 |

C
"0

Playhsts TEST.TET
VALDATA, THT
{Type: Propeler Source Code D 320 KB [ My Computer =
How it Works

The .eeprom file is a binary image of the program that can be loaded into the Propeller chip and
run. Since it's on the MicroSD card, it can be accessed by the PropBOE MicroSD object.
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Display Directory

The SD_MMC_FATEngine object the PropBOE MicroSD card object abstracts is designed to
work with the short filename. To see the short filename, you can use the sd.ListFiles method.

v Insert the MicroSD card into your PropBOE’s socket.

v Use the Propeller Tool to load 06.Display Directory.spin into the PropBOE.

v While the program is loading, click the Parallax Serial Terminal’'s Enable button.

 Propeller Tool - 06 Display Directory B

Fle Ed® Run Help
06 Display Drectone |
= Full Soumce

" Cordersed 5

=181x]

L 0BJ

system * 'Propeller Board of
sd * "PropBOE MicroSD"
pst ”PFI!- -':|; 1-3.‘: <-L":"- 1 E\:‘.

_ Terminal
h'PUB ago | value
system.Clock (B0_000_00a)
sd.Mount (2)

=d.ListFiles ("'N")
sd.Unmount

eion”

Educat

Plus"

x|

This is the “short™

filename.

How it Works

_“ Parallax Serial Terminal - (COMI5)

=181 =]

<]

SD engine started.
Partition mounted.
TEST . TXT

PLAYLI~1

SSDATA.TXT
VALDATA.TXT
050THE~1.EEP
Partition unmounted.

] s

Com Post: Baud Rate

pets.. | [T0es |

Paute |

& T< [ DTR [” RTS
comss =] [1520 7] o px @ DSR o cr1s . EROR

_LH

Disatie |

When you write code to perform operations on files, use the short filename. This program allows

you to view it.

Did you Know?

The Short filename is also called the 8.3 filename.

Boot One Program with Another

Alright, now we can load a program into the Propeller that boots the program we stored on the

MicroSD card.

v Open “07 Boot Other Program.spin” and use F11 to load it into the Propeller chip.

v While the program is loading, click the Parallax Serial Terminal’s Enable button.
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i Propeller Tool - 07 Boot Dther Program

File Edit Run Help

07 Boot Other Progrant"
{» Full Sowce Condensed 1 Summary Documentation x|

| 0BJ 2

3 system ! Propeller Board of Education”

&isd : "PropBOE MicreSD”

Ll pst 2 "Parallax Serial Terminal Plus"

b time : "Timing"

5PUB go | i

1 system.Clock (30 000 _001)

13 pst.Neuline
14 time.Pause (100@)

12, pst.Str(String(''This is @7 Boot Other Program.spin'’))

15 pst.5tr{String('Let's run 85 Other Program.spin...'))

16 pst.NeuLine

}? time.Pause (1000) -

19 sd.Run (String ("OSOTHE~L.EEF'))

20 .

< | _I‘I
Fﬁ"ﬁfm"'r_lﬁ“[&m | Move cursor bo see sousce nfomation | =

v Watch carefully, the display on the left is 07 Boot Other Program.spin running.

Then, the screen will clear and you’ll see the output from 05 Other Program.spin

when it loads.

. * Parallax Serial Terminal - (COMAS5)

; ¥ Parallax Serial Terminal - (COMS5)

4]

g

=
o of

This is 07 Boot Other Frogram
. Spin
Let's run 05 Other Program.sp
b 3 e

k]

Now 05 Other Program.spin runil
ning.

abedefghijklmnopgrstuvwxyzabe
defghijklmnopgqrstuvwiyzabedef

SD engine started. ghijklmnopgrstuvwxyza
Partition mounted.

Film] o Il | ST
R B S LR L e (BB B SR L L e
Preis.. | Cea |  Peuse | Disabie | Pets. | Cew |  Powe | Disoble

How it Works
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After running and doing some jobs, “07 Boot Other Program.spin” passes the short filename of
050THE~1.EEP to the PropBOE MicroSD card object’s sd.Run method. This loads the 05
Other Program.spin EEPROM image into RAM, and the program starts running. Since it's
loaded into RAM, it loads quickly. The 1 second delay is for the time.Pause method call in the
07 program to give you time to read the display.

Did you Know?

You can chain programs together, or use IF or CASE statements to choose which program to
load.

Your Turn

Try writing a program that uses IF statements to decide which program to run based on either
Parallax Serial Terminal input characters or button presses.

Learn More about the Run Method

v In the Propeller Tool software, click Run -> Compile Current -> View Info... F8. The
F8 next to the menu selection means that you can use the F8 key as a shortcut to
this feature.

v Double-click the PropBOE MicroSD object to open it. Then close the Obiject Info
window.

v The PropBOE MicroSD object should be the active tab in your Propeller Tool
software now. Click the Documentation radio button.

v Read the Run method’s documentation.
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