Special Lecture

Basic Stamp 2 Programming

(Presented on popular demand)

Polytechnic




Programming Environment

“# BASIC Stamp - C:\Program Files\Parallax Inc\Stamp Editor ¥2.2\,052\BRANCHDS2 =[0] %]
Filo Edt Ciroctive Bun Heb
a8 taBa 5 & =22 Py 200 DDErPER AEAE| e
B owasesz omctay ~| BRANCH.352 |
30 Stepbdirv22 2| ' BRANCH.BS2 =
10 B31 " Thie pregram shoews how the value ¢f idx controlas the destinatioen of the
¥ B2 * ERAMCH instruction.

i BS2p ==

i BSipx ¥ _

— 5 (SETAME BS52

') BS2an
4 = | o ' (SEBABIC 2.5)
BRANC-LDBS2 - : " ry
BUTTON S 1dx VAR Hik
COUNT.BS2
DATA FSZ )
DEBUG_DEBUGIM.B52 | Malin:
pDoL00PEs2 DEBUG "idx: ", DBCl idx, "™ *
DIMFOUT.RS2 | ERAMNCH idx, [Task 0, Task 1, Task 2] branch te task
BT B52 DEBUG "BRANCH Targst errar...", CR, CR d nrnlass sur ~Ff rance
FORMNEXT BS2 | -
FFE.DDJT'BS: Next Task:
23;3122" | idw = idx + 1 // & force idx to be 3
HIGH_LOW BS2 PAUSE 250
IF-THEM BSZ | EOT0 Main
IF-THEM-ELSE.BS2
INFLIT_OUTPUT BS2 | Task 0:
LOOKDOWN BS2 DEBUG “"BRANCHed To Task_0", CR
LOOKUPES2 ! GOTO Next_ Task
MAPBSZ T -
ON-GOSUD BS2

i Task 1:

ONGOTOESZ -
PAUSE B2 DEBUG "BRANCHed to Task_ 1", CR
PULSIN BS2 GOTO I‘}EHt_I'&B}:_
PULSINZ RS2
PULSOUT BS2 Task _2:
PR, 852 DEBUG "BRANCHed to Task_2", CR
RANDOM 852 GOTO Mexmt Task
RCTIME 1852 :J = =
[BASIC Stave fles 5! bas bu2*boe =] [ 4] | 2|
(333 | Mediied [INS [ 4
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Servo Motor: How It Work?

* The editor window consists of
the main edit pane with an
integrated explorer panel to its
left, as shown above.

* The main edit pane can be used
to view and modify up to 16
different source code files at
once.
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Servo Motor Wiring

Syntax Element Text Color Character Case
Command Blue Upper Case
Comment Green MNo Change

Constant -Binary Default No Change

Constant - Decimal Default Mo Change
Constant - Hexadecimal Default Mo Change
Constant — Predefined Purple Upper case

Constant — String Red Mo Change
Operators Default Upper case
Declaration Default Upper Case

Directive, Conditional Compile Gray(Bold) Upper case
Directive, Editor Teal (Bold) Upper case
Directive, Target module Teal (Bold) Upper case
Input/Output Formatter MNavy Upper case
Selection White on Navy Mo change

Search match Lime on black MNo change
Variable modifier Default Upper case
Variable — predefined Purple Upper case
Variable, type Default Capitalize
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Servo Motor with BS2

Only when you use
AA battery pack

2 servo motors only
Need another capacitor for additional servo motors
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Sample Code

Automatic line numbers can be enabled or disabled
via the “Show LineNumbers” checkbox on the

N&P ESZ | PULSOLTBS2 PAUSE BS2 |

. 1l " PAUEE._EBSZ2

Preferences — Editor Appearance tab. 2| This program demonstrates
3 " the program will put the 1
4

. . I 5 |' [STAMP R92:

Bookmarks can be enabled or disabled via the 5
7 Main:

“Show Bookmarks” checkbox on the Preferences — B sric rpaumea. . n, cw

. . @ 9| PAUSE 1000
Editor Appearance tab. The bookmarks appear in the T i

gutter as small numbered icons, providing a way to
mark lines or sections of code that you need to
navigate to quickly or repeatedly. You can define up
to nine bookmarks by clicking on the gutter where
you want one placed,
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PWM

$ B @ | L AP W O {’*’_‘,i‘_‘,-‘*jb

Unlitled? | l>

T [ Com

‘I.

T }'_l "o N |
- . I - |

L E
' {$PBASIC 2.5}

T4 :1,—1

* The BASIC Stamp Editor supports all of the BASIC
Stamp models, and all versions of the PBASIC
programming language. Compiler directives must be
placed 1n each program to indicate the desired
BASIC Stamp model and language version.

' {$STAMP BS1} 'This indicates to use a BASIC Stamp 1 module

' {$STAMP BS2} 'This indicates to use a BASIC Stamp 2 module

' {$STAMP BS2e} 'This indicates to use a BASIC Stamp 2e module

' {SSTAMP BS2sx} 'This indicates to use a BASIC Stamp 2sx module
' {$STAMP BS2p} 'This indicates to use a BASIC Stamp 2p module

' {$STAMP BS2pe} 'This indicates to use a BASIC Stamp 2pe module
' {$STAMP BS2px} 'This indicates to use a BASIC Stamp 2px module
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PWM - Duty Cycle

#f#Mamory Map - EEPROM 60% Full {(DATA.ESZ) |
EEPROM Map RAM Map

clilz 3]zl l7le = ]a]le]lc]o =]E ][] BEIEE NN AE FEEL 3210
1E0|6E 65 73 20 74 EB &5 20 49 6 B4 65 78 210 76 61 ::|Nu5+5:
IP0|72 69 €1 62 6C E5 2C 20 72 65 74 72 69 &5 76 65 DiEs
400|72 20 OD 74 6B E5 20 £3 £L 61 72 61 62 T4 &5 72 FEGH: CTTT T TTTTITTITITTT]
410|200 61 74 20 74 E8 65 Z0 45 45 50 52 4F 4D 20 &C AEGT: [T T
420|6F 63 61 74 69 GF 6K 20 70 6F 69 6E 74 65 64 20 EEE%: ::::H:::H::H:
430|74 6F 20 £2 79 20 &9 74 IC 20 61 6E &4 20 OD 70 AEGe T T T T T T T T T T
440|72 69 6E T4 T3 20 59 74 20 T4 6F 20 74 68 65 20 BEGH: [TITT T I ITI T TITIT T
450|732 €2 73 €5 65 EE 20 75 6E 74 £9 20 69 74 20 & REGE: CTT T T T T T T T I TITT11]
460|659 6E 64 73 20 61 20 62 T9 74 65 20 77 69 74 68 _| REGT: LLIIT T TTT T T T T1]
470|200 61 20 7¢ 61 EC 75 £5 10 €F E& 20 32 15 15 2E EEEE: ::::H:::H::H:
480|000 CO OO0 Q0 0D DO 00 OO0 OO0 OO0 DO OO Q0 00 a0 an FEGI-L T T T T T ITITITITTIT]
480 FEGI:LL T T T TT T T TTTHTTT]
4 A0 FEGI2ZL T T T T T T T T T T T T TT]
480 —HAM Legend
i 1) BN Pr: B -wod B Dy
400 ﬂ [N - Hitble [ - Eit [ - Unuzed

EEFROM Legend
[~ Dizplay ASCI I - Undel Diata [0 - Frogram
L iy L Source Code Irln'n RSz

The Memory Map is divided into two sections, the RAM map and the EEPROM map. The RAM map
shows how much of each register has been allotted to program variables. The RAM legend details how
much is used by I/0 Pins, Word, Byte, Nibble and Bit variables, and how much is unused. The main
view is the detailed EEPROM map, which displays the data in hexadecimal format in each location.

IVl SUMMIT  Funded by The New York State Education Department

[ 3



The Basic PWM Control

The Debug Terminal window provides a convienent

. #i Debug Terminal #1 =0 x|
dlsplay for data Carn Pert: Baud Bare Fanty:
received from a BASIC Stamp during run-time, and ElC| E
[rata B Fbr.u Cantal @& T< [~ OTR [ ATS
also allows for the lE =l ¢ =zl @mx ®0sR @cCTs

transmission of characters from the PC keyboard to
the BASIC Stamp. The

Debug Terminal is automatically opened and
configured when a PBASIC

program, containing a DEBUG command, is
downloaded. You can

manually open a Debug Terminal one of three ways: Macros. | Pase | oea | oo | ® Echooi
select
Run — Debug — New, rey _ (o x|
keyboard, or click on the

Debug Terminal toolbar bur | & 4 BEr &(&)E & & @

© & nuamber:

of “Z3)
Terminals can be NS

open at once (on four differ ~
left open while editing ser of large text strings into EEPRCOM with the <‘

and downloading source coilids them. one character a a tima via the DEBRUG
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The BASIC Stamp
searchable, indexe

B? PBASIL Syntax Guide

or

Back

Help by sel%tm@ﬁelp

HéIH:H

v\-"cl..cmc

=] Corst

\&] Pins

E] Compler Dirctives

_'| PRASIC Oparator:

petica Lising ol Commands
E] Categorcal Listig of Commands
J Cordilicnal Complaion Direcive:
Z] The Elemerts of PEASIC Siyls
E] 351 Sedal ddapher 5chematic

Ind

HEASIC Bible

=10i %]

3

+

4]

Note: For BSLES2-compstive commands, syntsx shown below is in BS2 format. Seme commands may use clightyy

_Pﬁhgmtmseference
cXELErS

different formating with the B51

* AUXIO

« BRANCH?

« BUTTOM

« COUNT

« DATA,

« DEBLIG

« DEBUGIN 22
o DO LOGE 25
« DTMFCUT

» EEPROM

* END

« ExIT 25

» FOR. ..HEXT
» FREQDUT

« GET

- GOSLE

« GOTO

# HilaH

25 Note: Recuires {$PBASIC 2.5F drective,
Note: Compound, mult-line command; syntax not shown,

a] |
NZEE N
jZEE_n
EEELn
aEEUm
jaEEJN
ZRELR
LZEE_R
IEEUR
1]
iZEECOn
AEE N
LSl ] |
AEEUN

EE_R
IZEEn
12EE_N
jZEE_N

| ¥

AUXIOD
BRANCH &ifsel, fAothesst, Acdhess2, .. AddressiNg

BUTTON #ii RownSiste, Delsy, Rate, Worlspsre, Targeltiats, Address
COUNT Fin, Duration, Variable

(Symbol) DATA Datalterm |, Dataliam. ...)

DEBUG OulpuiDats |, OuipudDsta )

DEBUGIN [rutlats

DO {WHILE | UNTIL Corditanis? + .. LODOP {UNTIL | WHILE Condition(si
DIMFOUT Pin, {QnTime, OFTime, ¥ fTone {. Tore. . 37

EEPROM {L0cstion} (Dstarem{, Daiarten, ...-)

END

EXIT

FOR Couler = Startlisbe TO EndYalue {STEP Stepbale) . NEXT
FREQOUT Pin, Duration, Fragl {, Fregs)
OET Locaton, {Word ™5} Varmbie {, ..} &
GOS8 {ozecs

c

GOTO dddress

HIGH Fir

sl
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Stepper Motor with BS2

]
P5 17 Brown

'16 White
16 Lo 124D

I
113 Green
b}

210 Black

ULN 2803 high-current transistor driver
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Motor Experiments

Experiments Chapters
What’s micro controller 4
Basic A and D

Earth measurements

Robotics 2
StampWorks 26 and 27
Others
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_ecture 9

555 Timer
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Pulse Generation

* Pulsout
— Software version of pulse generation

— Pulsout pin, Period
 Pin: specified I/O pin from 0 to 15

* Period: 2 Psec per each unit

e 555 Timer

— Hardware version of pulse generation
— BS2 can do other works
— Microcontroller 1s not necessary
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555 Timer

Highly stable devices for generating
accurate time delay or oscillation

Not programmable

Controlled by resistors and capacitors

Applications

— Pulse generation
- PWM

— Time delay generation
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555 Timer Block Diagram

P > -~ 8
St 1
{3
, A N 4y Reset
555 Pt
& 3
A T{:‘g%?r 5 —Gnntrul_“
\ p Lower E/F

-+ Comp.
\ o U 2 173 >
o Yoo |
~ T1
~ ~ 7 I Power Dut?}ut
I Output 3
. =

1

Ground

|
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Connection Diagram

Identifier

Trigger Bf§2 7

output il 3 DRt

h Yo

B Discharge

- Threshold

- Control
Yoltage

Polytechnic

SUMMIT Funded by The New York State Education Department



555 Timer without BS2

Vdd Vdd

T -
Connect to P1
*\ 1k
N 7
P0 O D\ 3 g
15 ki)
LED! NES55 6

+
Vss - 10 pF

Vss
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555 Timer with BS2

Vdd Vdd

1 ki)
i
o0 O . 3 8
15 k(2
LED @ MESSS
¥ 6
“m

*4?0.

Vss

-

o=
— 10 pF

a
]
]

Vss

Polytechnic SUMMIT Funded by The New York State Education Department



Astable Operation 1

i Ve
Vee= 6V
R, 2/3Vpe= 4V = o
10K g
8 4 IIBVCcz 2V R AR Cary i s =
7
R, ¢
20K § 2 B gl ‘:Iou: Ihigh t
0.4| 14.1
G 6 Vec=1.5V | ms| ms
1 3
C__L
680 nF > L oo1F -
-
* 0.IVE —
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Calculation of Duty Cycle

i 'Li.'.l.
&Y
[ _-I
” |
i :
= d

i

20K §—£
680 oF 775 J' o
| 1]

t,. = 0.693 R,C
thigh = 0.693 (R1 + Rz)C
1.
Duty cycle = nh
1:high + tIow
1
f =
Chigh  + Tiow
‘lowd 'high!
0.4/ 14.1 |
|'.-'{_l:_—' 1.5V ms| ms |
VDUI
0.1V = e SR e

i —

[N SUMMIT

Funded by The New York State Education Department



Calculation of Duty Cycle

| ., =0.69320K)(680nF) =9.6ms
[ & tyon = 0.693(10K + 20K )(680nF) = 14.1ms

Dutycycle= l4ms _ _ 0.6

14.1ms+9.6ms

¢ 1
14.ImSs+9.6ms

=42Hz
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Astable Operation 2

Frequency vs.C, R, andR,

\ %_(Rﬁ EZREJ_‘

s
/

/

P
\\
e
""""""" RN
0.01 |- % %;QY&—-\

ol

0.1 l 10 100 | 10 100
Hz Hz Hz Hz kHz kHz kHz

frequency

=

Capacitance (UF)
=
/
|

o
S
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Applications 1

Dark Detector

e Itwill sound an alarm if it

R
pliooK t—p +9Y gegsdtor:) dark all over
T T _l o sudde
3
e « The LDR enables the
555 alarm when light falls
LS below a certain level

Fig. 1
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Applications 2

supply
i Power Alarm o
 This circuit can be used as

a audible 'Power-out
Alarm’

* When the line voltage falils,
the tone will be heard In
the speaker

01,0203 = N9l - 9 Fig. 2
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Applications 3

t —a \V+
x| A1 Rz | « Actually really a alarm
Recer E! E circuit, it shows how to use
_,qf' +-1 8 a 555 timer and a small
s2% J [ 5 . glass-encapsulated
[ — = [output mercury switch to indicate
ca| |22 tilt"
o l]-1uF'_ =
=
mercu J_ Fia. 3
Tilt Switch =
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Applications 4

Metronome

®+9V . A Metronome is a device
i E vateh orientation of *+¥" used in the music industry
peed " t

7 3\|] |t indicates the rhythm by
LInF a 'tic-toc’ sound which
H 1) speaker speed can be adjusted with

6 s ohm the 250K potentiometer

£ Fig. 5

22aF L+
Y — l

= Gnd,
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555 Timer Experiments

Experiments Chapters
What’s micro controller 5
Basic A and D 6

Earth measurements

Robotics
StampWorks 17 and 18
Others
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