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/*****************************************************

This program was produced by the

CodeWizardAVR V1.25.3 Professional

Automatic Program Generator

© Copyright 1998-2007 Pavel Haiduc, HP InfoTech s.r.1.

http://www.hpinfotech.com

Project : TA - Sensor Parkir
Version : 1.0

Date :10/05/2010

Author : Hendri / 0727004
Company : HP

Comments: TUGAS AKHIR

Chip type : ATmegal6
Program type : Application
Clock frequency :11,059200 MHz
Memory model : Small

External SRAM size : 0

Data Stack size :256

et st st s sheshesi sk seste st sk ke ke stk steste sttt stk stestekoskoskoskokokoskokokoloskolokokokokoksiokoskokokokekek /

#include <megal6.h>

/I Alphanumeric LCD Module functions
#asm

.equ__lcd port=0x18 ;PORTB
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#endasm
#include <lcd.h>
#include <delay.h>

#include <stdio.h>

#define PULSE1 PORTA.O
#define PULSE2 PORTA.1
#define ECHO1 PINA.O
#define ECHO2 PINA.1
#define ARAHI DDRA.O
#define ARAH2 DDRA.1
#define OUT 1

#define INP 0

// Declare your global variables here
unsigned int count1=0;

unsigned int count2=0;

float jarakl1;

float jarak?2;

unsigned char katal[16];

unsigned char kata2[16];

void main(void)

{

// Declare your local variables here

// Input/Output Ports initialization
// Port A initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Func1=In FuncO=In
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// State7=T State6=T State5=T State4=T State3=T State2=T State1=T StateO=T
PORTA=0x00;

DDRA=0x00;

// Port B initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Func1=In FuncO=In
// State7=T State6=T State5=T State4=T State3=T State2=T State1=T State0=T
PORTB=0x00;

DDRB=0x00;

// Port C initialization

// Func7=0ut Func6=0Out Func5=Out Func4=Out Func3=0Out Func2=0Out Func1=Out Func0=Out
/I State7=0 State6=0 State5=0 State4=0 State3=0 State2=0 State1=0 State0=0

PORTC=0xFF;

DDRC=0xFF;

// Port D initialization

// Func7=0ut Func6=Out Func5=0ut Func4=0ut Func3=0ut Func2=0ut Func1=0Out Func0=Out
// State7=0 State6=0 State5=0 State4=0 State3=0 State2=0 State1=0 State0=0

PORTD=0x00;

DDRD=0xFF;

// Timer/Counter 0 initialization
// Clock source: System Clock
// Clock value: Timer 0 Stopped
// Mode: Normal top=FFh

/1 OCO output: Disconnected
TCCR0=0x00;

TCNTO0=0x00;
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OCRO0=0x00;

// Timer/Counter 1 initialization

/I Clock source: System Clock

// Clock value: Timer 1 Stopped

// Mode: Normal top=FFFFh

// OC1A output: Discon.

// OCI1B output: Discon.

// Noise Canceler: Off

// Input Capture on Falling Edge

// Timer 1 Overflow Interrupt: Off
// Input Capture Interrupt: Off

/I Compare A Match Interrupt: Off
/I Compare B Match Interrupt: Off
TCCR1A=0x00;

TCCR1B=0x00;

TCNT1H=0x00;

TCNT1L=0x00;

ICR1H=0x00;

ICR1L=0x00;

OCR1AH=0x00;

OCRI1AL=0x00;

OCR1BH=0x00;

OCRI1BL=0x00;

// Timer/Counter 2 initialization
/I Clock source: System Clock
// Clock value: Timer 2 Stopped

// Mode: Normal top=FFh

B-4



// OC2 output: Disconnected
ASSR=0x00;
TCCR2=0x00;
TCNT2=0x00;

OCR2=0x00;

// External Interrupt(s) initialization
// INTO: Off

// INT1: Off

// INT2: Off

MCUCR=0x00;

MCUCSR=0x00;

/I Timer(s)/Counter(s) Interrupt(s) initialization

TIMSK=0x00;

/I Analog Comparator initialization

/I Analog Comparator: Off

/I Analog Comparator Input Capture by Timer/Counter 1: Off
ACSR=0x80;

SFIOR=0x00;

// LCD module initialization

led init(16);

while (1)

{

// Place your code here

// port as output
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count1=0;

ARAH1=0UT;
// pulse 2us
PULSE1=1;
delay _ms(5);

PULSE1=0;

// port as input
ARAHI1=INP;
//with pull-up

PULSE1=1;

while (ECHO1==0) {};

while (ECHO1==1)
{

countl++;

}

jarakl=(count1*1/65.536);
sprintf(katal,"Jarak=%3.2f cm" jarak1);
led_clear();

led_gotoxy(0,0);

led puts(katal);

if(jarak1<=30)

{

PORTD.7=1;

delay ms(100);
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PORTD.7=0;
delay _ms(100);

}

// port as output

count2=0;

ARAH2=0UT;
// pulse 2us
PULSE2=1;
delay_ms(5);

PULSE2=0;

// port as input
ARAH2=INP;
//with pull-up

PULSE2=1;

while (ECHO2==0) {};

while (ECHO2==1)
{

count2++;

}

jarak2=(count2*1/65.536);
sprintf(kata2,"Jarak=%3.2f cm" jarak2);
led_clear();

led_gotoxy(0,1);

B-7



led_puts(kata2);
if(jarak2<=30)

{

PORTD.7=1;
delay _ms(100);
PORTD.7=0;
delay _ms(100);
}
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ATMEL

Pin Figure 1. Pinout ATmegalé
Configurations PDIP
./
(XCKITO) PBO O] 1 40 O PAQ (ADCD)
(T1) PB1 O 2 39 O PA1 (ADC1)
(INTZ/AIND) PB2 O 3 38 [ PA2 (ADC2)
(OCDIAINT) PB3 O 4 37 O PA3 (ADC3)
(55) PB4 O 5 36 [0 PA4 (ADC4)
(MOSI) PB5 [ & 35 O PAS5 (ADCH)
(MISO) FB6 O 7 34 O PAG (ADCE) ler
(SCK) PB7 O] 8 33 [0 PAT (ADCT)
RESET O 9 32 [0 AREF
vee o 10 31 0 GND es
GND O 11 30 O AVCC
XTAL2 O 12 29 0O PC7 (TOSC2)
XTALT O 13 28 O PC6 (TOSC1)
(RXD) PDO O 14 27 O PCE (TDI)
(TXD) PD1 O] 15 26 O PC4 (TDO) Ie
(INTO) PD2 O] 16 25 O PC3 (TMS)
{(INT1) PD3 O 17 24 ] PCZ (TCK)
{OC1B) PD4 O 18 23 O PC1 (SDA)
{OC1A) PD5 O 19 22 O PCO (SCL)
(ICP1) PDE O 20 21 O PD7 (0C2) —
TQFP/QFN/MLF
S
5% 2 e AR
zz2-3 8388
WL L LLL
T RNER282392
oo d>oooo
aonnnonnonnn
@ 44,,42, 40,38, 36, 34
(MOSI) PBS ] 1 33 [ PA4 (ADC4)
(MISO) PBE ]2 T~~~ -~~~ 1 32 [ PA5 (ADCS)
(sck) PB7T 3 ! ' 31 O PAG (ADCE)
RESET O 4 : : 30 [ PAT (ADCT)
vee O 5 | 29 [ AREF
GND O] 6 | 28 [ GND
XTALZ OO 7 | 27 O AVCC
XKTAL1T 0 8 | I 26 [ PCT (TOSC2)
(RXD) PDO ] 9 ! ' 25 O PCS (TOSCH)
(TxD) PD1 CJ 10 e 4' 24 [ PC5 (TDI)
(INTO) PD2 ] 11 23 [ PC4 (TDO)
1213 4150617151 %0215,
OO0 oooooo
T OO OO0~ oM
oTE: SEEEECSZ80E8
— ML o o ¥ W
Egtégfgeﬁ%%?%%dund. 25008 B8EE
Disclaimer Typical values contained in this datasheet are based on simulations and characterization of

other AVR microcontrollers manufactured on the same process technology. Min and Max values
will be available after the device is characterized.
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s A TMega16(L)

Overview The ATmegai6 is a low-power CMOS 8-bit microcontroller based on the AVR enhanced RISC
architecture. By executing powerful instructions in a single clock cycle, the ATmegai6 achieves
throughputs approaching 1 MIPS per MHz allowing the system designer to optimize power con-
sumption versus processing speed.

Block Diagram Figure 2. Block Diagram

F&0 - PAT FCo-PCT
VoG F F b F h h r h
R R
PORTA DRIVERSBUFFERS PORTC DRIVERSEBUFFERS
(;:D PORTA DIGITAL INTERFACE PORTC DIGITAL INTERFACE
ANCC < . o >
ADC
_'< M;‘Igc& ] wrerrace ] M 0™
L
AREF =
] .
TIMERS/ [
PROGRAM STACK r— ji— OSCILLATOR
M counter [ rPointer [T COUNTERS
|| | |
1 !
PROGHAM T INTERMAL
FLASH || ShaMm e OSCILLATOR
1 HTALA
L ! B
INSTRUGTION GENERAL l—y WATCHDOG OSCILLATOR  —|
REGISTER Hs{ PURPOSE TIMER _L
REGISTERS I
| A m 1 XTAL2 H
INSTRUCTION MCL CTRL.
DEGCODER I h 1 aTminG RESET
1 o Z
CONTROL INTERRUPT INTERMAL
NN B T GALIBRATED
1
AVR CPU poE s o e—s]  EEPROM
v ) SPI e s USART
COMP.
N INTERFACE [*
< — )
FORTE DIGITAL INTERFACE PORTD DIGITAL INTERFACE
PORTE DRIVERS/EUFFERS FORTD DRIVERSEBUFFERS
w r r L
PBO - PBY PDo - FD7
2466P5-AVR-08/07 I
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AIMEL

Ordering Information

Speed (MHz) Power Supply Ordering Code Package Operation Range

ATmegal6L-8AC 444 Commercial
ATmegal6L-8PC 40P6 (C°C 1o 70°C)
ATmegal6L-8MC 44M1
ATmegal6L-8Al 444

8 2.7-55V ATmegaisL-8aut 44
ATmegal6L-8PI 40P86 Industrial
ATmegalsL-8PU™ 40P6 (-40°C to 85°C)
ATmegal6L-8MI 44M1
ATmega16L-8MU" 44M1
ATmegal6-16AC 444 Commercial
ATmegal6-16PC 40P6 (0°C to 70°C)
ATmegal6-16MC 44M1
ATmegal6-16Al 444

16 4.5- 5.5V ATmegalig-16AU" 444
ATmegal6-16PI 40P6 Industrial
ATmegalé-16PUT 40P6 {-40°C to 85°C)
ATmegal6-16MI 44M1
ATmega16-16MUT 44M1

Mote: 1. Pb-free packaging alternative, complies to the European Directive for Restriction of Hazardous Substances (RoHS direc-
tive). Also Halide free and fully Green.

Package Type

44A 44-lead, Thin (1.0 mm) Plastic Gull Wing Quad Flat Package (TQFP)
40P6 40-pin, 0.600" Wide, Plastic Dual Inline Package (PDIP)
44M1 44-pad, 7 x 7 x 1.0 mm body, lead pitch 0.50 mm, Quad Flat No-Lead/Micro Lead Frame Package (QFN/MLF)

12 ATmegal6(L) m—

2466PS-AVR-08/07
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Dot Matrix Ligu

CHARACTER TYPE

* FEATURES :

o Slim, light weight and low power consumption
» High contrast and wide viewing angle

+« SPECIFICATIONS :

| Di

M

» Built-in controller for easy interfacing
» | G0 modules with built-in EL or LED backlight

: Slandard products : Products of optional specification
Ceharzeter Formal (sharacler & ling) 161 1652 1552 1652 1654 02
Madel M1641 M1632 L1642 L1652 L1614 L2z
Reflective M1G410AS M1532045 L164200J0005 L165200J2005 L161400J0005 L201200.0005
EL bescklight W1 B4 90WE MAEI2ADWS L 1642110005 L1GE221J2005 L1614:241J0005 L201221J0005
LED becklight W1 6N TOYS M1G3ZFOYS 1642610005 L165261.J2005 L1614B1J0005 L2012E1.J0005
Reflective (wids temp) M1641005 M16320CS L164200L0005 L165200L2005 L161400L0005 L2D1200L0005
LED biaeklight (wide: temp) MIB1TIVS M163270YS L6421 L000S L1G52E1L2005 L1614B1L000S L2012B1L0ons
| Characher fant S37 dots + cursor | 5e7 dols +cursor | ST dals +cursar | Sa7 dofs + cursor | SR dals +ousar | Sx7 dols + curses
Module |Rtlective A00x36,0x11.3 | BS0x300x1010 | A0 0x 360113 (122 0x 4402113 | 8702600116 [1160x370x 11,3
sl EL backlight 80,0 x 36,0113 | 8503004107 | 800%360%71,3 | 1220 dd0x 113 | B704600 %116 (116053702113
[HxNxT) mm_ JLED backlight A00x 36,0156 | BOOx00x158 | A00x 3600158 (1220440156 | 870600158 | 1160x 53701548
Wigwing area (HxV) mm G4.5x138 G205 16,0 64,5 %138 99,0 % 24,0 B1BEx257 A3,0 %186
|Character size (HeV) mm_ =1 307X E TS 27884707 2,85 3.40 4,64 % 8,08 2955415 3.20 & 4.85
Dt siza (HeN) mm 0553 0,75 0.50 % 0,55 0502055 0,92 %110 0,55 x 0,55 0,60 » 0,65
Powear supply vollage (VDD-YS5) +5W +5Y +5W +54 +5W +5W
Current consumipticn ] 1,5 20 15 20 27 20
(Ao ILC 4 0,2 0.2 03 04 1. 04
Driving method (duky) 116 116 1116 116 1116 116
KS0066 KE0065 k30066 KS0068 KS0056 KS00GE
Buit-in L3I 0 uivalent MSM533E MEME839 MSM3a33 KS0063 K50063
ar eguivalent of equivalent ar equivakenk or equivalent o equivalent
Oiperating temperaiure ("G)  [noemal lamp. 0 + 50 010+ 50 0 [ + &0 [ 1o+ 50 017 +50 [0+ 50
wide femp. 2 - 2o+ 7 -20ta+70 - 200+ 70 - 20t +70 - 2040+ 70 - ko + 70
Storage temperature (=C) rarmal lemp., - 20 o + 60 - 2010+ 6D - 2010 + 80 - 2010 + G - 20 1o + B - 2010 + Gl
wite lemp. - 30 1o+ B - 30 ta +40 - 3010+ 80 - 0 ta + 80 - 30 to + 80 - 30 ko + B0
Weight [Riatlective 25 5 25 i 50 a0
(0, typ.] |EL backlight 0 B 3 55 55 45
LED backlight 35 40 35 85 G5 B0
[Model 58 55 55 50 5A 54
Inverters Power supply (¥} +5.0 +50 +5.0 +5.0 +5.0 +50
fior EL calrrant consumption (mA) *3 10 10 1) 35 45 45
LED 100 112 100 240 200 154
backlight Forward input voltage
W bvp) +41 +4.1 +41 +4.1 +4.1 +4.1
"1 ; Bxcluding cursor H : Horizantal W Verlical T : Thickness {max)

*2: Wiith axtarmal lemperature compersation
*1 - Inchiding EL backlight
*4 ; Based on pornal lemper e range

Since our policy is one of continues improvements wa ressrva the right 1o change the spacilications for the products in the cafalogue without notice.
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L2022

L2014

» SPECIFICATIONS :

L2432

[ - standard products

L4042

Man24

[ 1 Products of oplional specificatian

Characher Formal (character x ey 20%2 Hxd 2duz 404 2 0xd
Mads| Lan2z L2014 L2432 L4042 4024
Raflective - L20140040005 2433000005 LA04200L0005 Wa024045
EL igh L2014 30005 L245321.J0005 L4042 JOO0S I 4024u0WE
LED: backlight - L2014B1J000S L343 3B100005 LA042B1J000S M402470YS
Reflectiv (wids temp) L20z200P 0005 L201400L0005 243 200L0005 Land2aoLonns fan240cs
LED backlight [wide temp) L20FBAPO00S L2014B1L0005 L2432B1L0005 LA042B1L000ZE MADZATIVE
Charactar fan ST dols + cursor 57 dals + cursar 57 s + cursor a7 dals + cursoe S7 dols + cursor
Module Reflective 1800 40,0105 | 960600116 | MA0LI60x113 | 182023355 11,3 | 190,0x54.0% 101
size EL backligt 1800 40,0105 | 960600116 | MA0LI60x113 | 182023355 11,3 | 190,0x54.0% 101
[HelaT) min_ JLED becalight 1800 % 400 146 | 9BO0GDOL 158 | 11804360158 | 1820x 335163 | 1900 54.0% 163
Viewing area [HxW) mm 149,0x 23.0 Th0% 252 B45x1ra 15448158 147,08 295
Character siza (Ha\) rm 1 6,00 % 9,65 2955415 3,20 % 4,85 3,20 % 4,55 278427
Dt size {He\) mm 1125112 01,55 £ 0,55 (1,60 x 65 01,60 » 0 85 0,50 % 0,55
Power supply valtage (VDD-VSS) ¥ +5V +5Y +5Y +54 +5Y
Currant consumetian 100 42 24 25 1] 8.0
[md. typ) ILC =4 26 1,2 0.5 1.0 30
Diriving mathod {duty) 116 1116 16 116 /16
KS0066 KS0066 K200E5 KS0066 KS0066
Buiti-in LS| k50063 M3M5a39 k50063 k50083 MEM5339
ar equivakent ar equivalenk of egquivalent ar equivakenk ar equivalent
Cperating temperatura (=C) normel temp. = 0to+50 0 to + 50 0o +50 o +50
wide temp, 2 - 20k +70 - 2016 + 70 - 2016 + 70 - 20 +70 - 201 + 70
Storage temperaiure [°C) nomal fEmg. - - 20 b + 60 - Hto+ 60 - 2010 + 60 - 2010 + 60
Wik tamg, - 50 e + 80 - 3010 + B - 3010 + B - 30 g + a0 - 30 kg + &0
Wieight Reflective & 55 40 7 &0
(. by EL bescklinht - G 45 7h 105
LED bechlight 110 i) )] 95 140
|Madel - SA SA 56 50
Irverters Fower supply (V] +5.0 +5.0 +5.0) +5.0 +5.0
fior EL cument consumption (mA) “3 - 45 45 P 1
Forward currant
LED consumpdion (md) 320 240 150 260 440
backlight |Fﬂr1.ran:l input vaoltage
[ yp.) +4.1 +4,1 +4,1 +4.1 +41
*1: Excluding cursor H : Harizantal W Wertical T : Thickness (max)

"2 Wilh e emal lempes sbure compensalion
"3 Including EL backight
"4 : Besed on normal lemperaturs ranga
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Dot Matrix Liquid Crystal Display Modules

GRAFHIC TYPE

« FEATURES :
“Wide viewing angle and high contrast
*Full det configuration fits any application

=5Slim, light weight and low power cansumation

~Available in 3TN and FSTN

AThuEhdu i Tohadlbe FEI]P:!E]'D:!-'B .

- '|'5I]l-l15l&_il FE[IIEE]'IE,D Egi?-b[llﬂl-
4550250 21 B % 524 micsa
3350 346 EELES UL [ EE]

043 %051 D43 %043 0435048
+ 50 +!.E + + .0

- -ﬁEI -!_|1 -B2

0.14d F1] 1] an

- 1.6 1.6 20

1 i) 164 1454
SEMME3ID HOEI 302 HOE1202 HEN10T
HOE1203 HOE1203 0108
HEI.“' Eﬂﬁ'ﬂlﬂ mgw
- M =20+ T 014 + 50
=3+ 8% =300 + B -l + 8
23 il .
] 45 Tz
40 0 iFs
3B i1 a1

*1 : buiin DCIDC corweror (sngh pawer sourca|
“3* Usie with axkmal Sampsnah e Compensaion deil
Shaea our oy 1 (94 CONINAKER NTQMORGTINS W N thes e % chinga thi speaciicatitns of e proshists in T cxdakog s widca nakea
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Liquid Crystal Display Modules

B REFLECTIVE/TRANSFLECTIVE/TRANSMISSIVE LCD

@ Reflective LCD @ Transflective LCD € Transmissive LCD
Reflector bonded to the rear polarizer Transflector bonded to the rear polarizer re- Without reflector or transflector bonded to the
reflects the incoming ambient light. Low power flects light from the front as well as enabling rear polanzer. Backlight required. Most com-
consumption because no backlight is required. lights to pass through the back. Used with mon is transmissive negative image.
backlight off im bright light and with it on in low
light fo reduce power consumpticn.
light
ligh FOUrCE
slxgutme lighit soures fransmitied light source
o ) (backlight) light {oacklight)
< < reflected light A (- S—
A —
r-rlmlzilgﬁ transmitted | )
reflector light = yranshector
W POSITIVE/NEGATIVE MODE
Positive I I ! Megative Negative typs
type i hl | tng (inverse image)
i I I | ! (when data is inverted)

B TN TYPE/STN TYPE/FSTN TYPE

™ {Background 'dat caler) TM( Twisted Mematic) fype is mest conventional and ecenomical, It is used for static drive LCD and

Gray/Black low-duty drive LCD | watch,calculater, eic.)

ellowgreen  Dark blue . . ) ) ) I
ST STH {Super Twisted Nematic) type has a higher twist angle, and thus provides dear visibility
L e -] and wider viewing angle. This is suitable especially for high-duty drive LCD

White/Elue

FETH White/Black FSTN (Film Super Twisted Mematic) type utiizes RCF {Retardation Centrol Film) to remove
the caloring of STH LCD. Thus FSTN type provides sasy-1o-read black-and-white digplay.

H STRUCTURE AND FEATURE OF LCD MODULE WITH BACKLIGHT

CFL (Cold Cathode Fluorescent Lamp) backlight EL (Electroluminescent Lamp) backlight
Features: high brightness, long service life, inverter reguired LED (Light Emitting Diode) backlight

Features: EL: thin, inverter required
LED: long service life, low voltage

* Edge backlight type
(G2446,G5242C)

Fi LCD
(G3210.G6400)0 ame ! ,-EFL driving, no inverter required
E LI LN
[ — —T—_
", Light guide *_PCE Frame Lo
- J| . |In| )
Backlight type Erame LCD N o oL
r r % . or
,% ol
" PCB — JCFL '\ PCE
B POWER SUPPLY
® Character modules (single power supply)  ® G2448 G242C (Built-in DC-DC conv.)  * G3210, G324E and GG480
LCD maodule LCD module
Voo sy o cvsy LED madule
Yic - :i:-._,-'ﬁ . .5V
e I oGnND e GND )
GMND
® Y1206 and G1226 3
TR .
LED module Me T a mg?g;:\e

Mate 1:Contrast can be adjusted by VR.
Mate 2:For module with backlight, pewer supply

GND far backlight Is necessary.
Wi -, Negative
© yolfage -

O - 2 (min)

‘Megative voltage should be variabie for
contrast adjustment.
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£33 Menio Drive, Sule 100 Beneral: Imooamalax com
Rockin, Calfomia 3575, LG4 Teohnical suppoth3raraiay.com
Offlos: (21€) S24-3333 ‘Web Blbs maw. panalicom

Fax: (151 524-8003 Educaticnal: aww.slamasinciazs.com

PING)))™ Ultrasonic Distance Sensor (#28015)

The Parallax PING))) ultrasonic distance sensor provides precise, non-contack distance measurements
from about 2 cm (0.8 inches) to 3 meters (3.3 yards). It is very easy to connect to BASIC Stamp® ar
Javelin Stamp microcontroliers, reguiring only one I/O pin.

The PING))} senscr works by transmitting an ultrasonic (well above human hearing range) burst and
providing an output pulse that corresponds to the time required for the burst echo to return to the
sensor, By measuring the echo pulse width the distance to target can easily be calculated,

Features

Supply Yoltage — 5 VDC

Supply Currant — 30 mA typs 35 mA max

Range —2 cm to 3 m (0.8 in to 3.3 yrds)

Input Trigger — positive TTL pulse, 2 uS min, 5 ps typ.

Echa Pulse — positive TTL pulse, 115 uS to 18.5 ms

Echo Held-off — 750 ps from fall of Trigger pulse

Burst Frequency — 40 kHz for 200 ps

Burst Indicator LED shows sensor activity

+  Delay before next measurement — 200 ps

* Size—22mmHx 46 mmW x 16 mm D {0.84 in x 1.8 in x 0.6 in)

Dimensions

ha——— 1 B |45 Trm|  — & e — 1 6" (41 Trmm)
 a— —)-I (3 Amm) |.¢. By =
{16.3mm)

N

74" &
{18.8mm) (15 3mrm)

+ = il

1

e
129.3mm)

[

—|-| |-|— A7 (2.5mm)




Pin Definitions

GMD Ground (Vss)
5V S5VDC (Wdd)
51G Signal (170 pin)

The PING)}) sensor has a male 3-pin header usad to supply powsar
(5 ¥OC), ground, and signal. The header allows the sensor to be
plugged into a solderless breadboard, or to be located remaotely
through the use of a standard servo extender cable [Parallax part
#B05-00002), Standard connections are show in the diagram to
the right.

Guick-Start Circuit

This circuit allows you to quickly connect your PING))) sensor to a BASIC Stamp™ 2 via the Board of
Education® breadboard area. The PING))) module’s GND pin connacts to Vss, the 5 pin connects fo
Vdd, and the SIG pin connects to I/C pin P15, This circuit will work with the example program

Ping_Demo.BS2 listed on page 7.

Servo Cable and Port Cautions

If you want to connect your PING])) sensor to a Board of Education
using a servo extension cable, follow these staps:

1. When plugging the cable onto the PING))) sensor, connect
Black to GMD, Red to 5V, and White tc 5IG.

2. Chedk to se= if your Board of Education servo ports have a
jumper, as shown at right.

3. If your Board of Education servo ports have a jumper, set it
to Wdd as shown,

4, If your Board of Education servo ports do not have a
jumper, do not use them with the PING))) sensor, These
ports anly provide Vin, not Vdd, and this may damage your
PING])) sensor. Go to the next step.

L. Connect the servo cable directly to the breadboard with a
3-pin header. Then, use jumper wires to connect Black fo
Vs, Red to Vdd, and White to I/0 pin P15,

© Paraliax. Ine. - FINGH™ Ubrasanic Distance Sensor (#23015) - v1.3 6122008

Board of Education Servo Port
Jumper, Set to Vdd
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Theory of Operation

The PING])) sensor detects objects by emitting a short ultrasonic burst and then "listening” for the echa.
Under control of a host microcontroller (trigger pulse), the senser emits a short 40 kHz {ultrasonic) burst.
This burst travels through the air at about 1130 feet per second, hits an object and then bounces back to
the sensor,  The PING])) sensor pravides an cubput pulse to the host that will terminate when the echo
is detacted, hence the width of this pulss corresponds to the distance to the target.
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Test Data

The test data on the following pages is based on the PING])) sensor, tested in the Parallax lab, while
connected to a BASIC Stamp microcontroller module. The test surface was a lincleum floar, so the
sensor was elevated to minimize floor reflections in the data. Al tests were conducted at room
temperature, indoars, in a protected environment. The target was always centared at the same elevation
as the PING))) sensor,



Test1

Sensor Elavation: 40 in. {101.6 cm)
Target: 2.5 in. (8.9 cm} diameter cylinder, 4 f£. {121.5 om) tall — vertical crientation
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Test2

Sensor Elevation: 40 in. {101.6 cm)
Target: 1Zin x 12 im. (30.5 om x 20.5 cm) cardboard, mounted en 1 im. (2.5 cm) pole
# target positionad parallel to backplane of sensor
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Program Example: BASIC Stamp 2 Microcontroller

The following program demonstrates the use of the PING))) sensor with the BASIC Stamp 2
microcontroller,  Any model of BASIC Stamp 2 module will work with this program as conditional
compilaticn techniguas are used to make adjustments basad on the module that is connacted.

The heart of the program is the Get_Sonar subroutine, This routine starts by making the output bit of
the salected 10 pin zero — this will cause the successive PULSOUT to be low-high-low as required for
triggering the PING])) s=nsce. After the krigger pulse falls the sensor will wait about 200 microseconds
before transmitting the ultrasonic burst. Thiz allows the BSZ to load and prepars the next instruction.
That instruction, PULSIN, is used to measure the high-going pulse that corresponds to the distance ta
the target object.

The raw return value from PULSIN must be scaled dus to resolution differences between the various
members of the B52 family. After the raw wvalue is converted to microseconds, it is divided by two in
order to remove the "reburn trip” of the echo pulse, The value now held in rasdistis the distance to the
target in microseconds.

Convearsion from microseconds B inches (or centimeters) is now a simple matter of math. The generally-
accepted value for the speed-of-sound 5 1130 fest per second. This works cut to 13,560 inches per
second or one inch in 73.746 micossconds. The gquestion becomes, how do we divide our pulse
measurement value by the floating-point number 73,7467

Arcther way to divide by 73,746 is to multiply by 0,01356. For new BASIC Stamp users this may seem a
dilernma but in fact there is a special operator, **, that allows us to do just that, The ** operator has
the affect of multiplving a value by units of 1/65,535. To find the parameter for ** then, we simply
multiply 0.01356 by 55,536; the result is 388,653 [we'll round up to 835).

Convearsion to centimeters uses the same process and the result of the program is shown below:

" Debug Terminal #1
Com Paik Baud A= Pakyr
[owi =] o =]
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1 Blle. a e Fing Demo.BE2

1 Purpose. ... Dem> Oode for Parallax PING))) Scnar Sensor
1 Author. . ... Parallax, Inc.

! E-mail..... support@parallax. com

! EBtarted. ...

! Updated.... 0B JUN 2045

' {gsTAMP BSZ)
| {SEBASIC Z.5)

' Thies program demcnetrates the use of the Parallax PING] )} sensor and then
' conwerting the raw measurement to English (inches] and Metric (cm] unita.

! Somar Math:

' At s=a level scund travels through ailr at 1130 feet per second. Thise
! equates to 1 inch in 73.746 usS, or 1 cm in 29.034 us).

' Since the PING])) senscor measures the time regquired for the sound wawve to
' trawvel from the senscr and back. The result -- after conversion to

' microseconds for the BASIC Stamp module in use -- i divided by two ko

' remove the return portion of the echo pulse. The final raw result ie

' the duration from the front of the senaor to the target in microseconds.

#SELECT 2ETAMP
#CAEE BE2, BEIE

Trigger OO 5 ' trigger pulse - 10 ug
Ecale oo 2200 ' 'Taw x 2.00 = us
#CAEE BE2SX, BS2P, BEZPFX
Trigger fas ] 13
tcale O s0CD ' raw ¥ 0.90 = us
#CAEE BEZPE
Trigger fas | 5
Ecale s o] 21E1 ' 'raw ¥ 1.99 - us
#EMDEELECT
RawToIn [ ) 9499 ra .." 73.746 (with ww)
RawToCm SO 21257 ''1 [/ 29.034 (with #w)
IsHigh o 1 ' for PULESOUT
Islow oo L]



rawDiet VAR Word ' raw measurement
inches VAR wWord
cm VAR Word
L [ InitialdZatdom J-cmmmmm e m e e e e e
Reget:
DEBUG CLE,
"Parallax PING))} Sonar", CR, ' setup report screen
[ ISTSPR R —————
CR,
"Time {uS)..... ", CR,
"Inches........ n, CR,
"Centimeters... t]

Main:
Do
B0EUE Get Scnar ' get esnsor valus
inches = rawDlst ** RawToIn ' conwert to lnches
cm = rawDlst ** RawToCm ' conwvert to centimeters
DEBIX3 CRSRKY, 15, 3, ' update report scresn
DEC rawDiet, CLREOL,
CRSRXY, 15, 4,
DEC inches, CLREOL,
CRSRXY, 15, 5,
DEC cm, CLREECL
PATEE 100
LooP
END
L [ Bubroutines J------ oo m e -
' This subroutine triggers the PING]))] sonar senscr and measures

' the echo pulse. The raw valus from the aensor 15 converted to
' microseconds based on the Stamp module in use. This wvalue i=

' diwvided by two to remove the return trip -- the result wvalue is
' the distance from the senaor to the target in microssconds.

Gat Eonar:
Ping = IzLow ' make trigger 0-1-0
FULECUT Ping, Triggsr ' activate sensor
FULEIN Ping, IsHigh, rawDist ' measure echo pulse
rawhilst = rawDlst */ Scale ' conwvert to us
rawDist - rawDist /[ 2 ' remove return trip
RETTTEH



1 File....... Fing Demo.BEL

! Purpose. ... Demo Code for Parallax PING))) Sonar Bensor
1 Author. .... Parallax, Inc.

! E-mail..... support@parallax.com

! EBtarted. ...

0 Updated.... 06 JUN 2004

' {gsTAMP BS1}
! {spRASIC 1.0)

' This program demcnetrates the use of the Parallax PING) )) sensor and then
' converting the raw measurement to English {(inches) and Metric {cm) units.

' Scmar Math:

' At sea level scund travela through air at 1130 feset per aecond. This
' aquatea to 1 inch in 73.746 us, or 1 cm in 2%.034 ug).

' Since the PING)))] senscr measurss the time required for the sound wawve to
' trawvel from the senscr and back. The result -- after converslon to

' microseconds for the BASIC Stamp module in use -- is divided by twe to

' remowve the return portion of the eche pulas. The final raw result is

' the duration from the front of the sensor to the target in microssconds.

SYMBOL Trigger -1 ' 10 ug trigger pulse
SYMBECL EScale = 14 ' TAW ¥ 10.00 - us
SYMECL RawToln - 9495 "1 73.746 (with ww)
SYMBECL RawToCm = 2287 "1/ 29.034 (with ww)
SYMBOL IsHigh -1 ' for FULSOUT

SYMBECOL IsLow - 0

SYMBECL rawDilst - Wl ! raw measurement
S¥YMBOL inches - W2
SYMBEZL cm - W3



Maln:
FOEUR G3et Sonar ' get sensor valus
inches = rawbhist *+ RawToln ' conwert to lnches
oM = rawhlst *% RawTolm ' convert to centimeters

LDEBUE CLE ! raport
DEBUS "Time {(uS)..... ", drawhDlist, CR

DEBUG "Inches........ " #lnches, CR

LEBRUE "Centimeters... ", #cm

EAUEZE =00
GOTD Main

END

' This subroutine triggers the PING))) sonar sensor and measures
' the echo pulse. The raw value from the sensor 1s converted to
! microeeconds based on the Stamp module in use. This wvalue i=

' divided by two to remove the return trip -- the result value i=
' the diatance from the asenaor to the target in microseconda.

Fet_Scmar:
LowW Ping ' maks trigger 0-1-0
BULECQUT Ping, Triggsr ' acktivate sensor
FULEIN Ping, IsHigh, rawDi=st ' measure echo pulse
rawlist = rawDlst * Ecale ' comwert to us
rawDist - rawDist / 2 ! remows return trip
RETURH

E-10



Program Example; Javelin Stamp Microcontroller

This clazs file implements ssveral methods for using the PING]]) sensor:
package atamp.peripheral.sensor;

import stamp.cors.¥;

)
* This class provides an interface to the Parallax PING) )} ultrascnic
* range finder module.
* D
¥ cls-Usager«/lzchrs
¥ coodes
L Ping range = new Ping(CPU.pind]; /} trigger and echo on EO
v o« foodes
¥ oD
* Detalled documentaticn for the PING))) Sensor can be found at: <brs
* http://www.parallax.com/detall.asp?product 1d-2B015
¥ D>
w
o
o

@version 1.0 03 FEB 2005
')

public final class Fing |

private int 1oPing

Juw

* Creates PING))) range finder cbhisct
o

* gparam loPin PING] )} trigger and echo return pin
oyl
¢
public Ping {imt ioPin) |
thiz.ioPin = icPin;
}

Juw

* Beturns raw distance value from the PING))) senecr.
w

* @return Raw distance value from PING)))
ey
puLlic int getRaw() |
int echokaw = 0;
CEU.wrltePin{icPin, falae); /4 setup for high-golng pulae
CPU.pul=edut {1, icPin); /4 send trigger pulss

echoRaw = CEU.puleeIn(2171, iloPin, true); [/ measure echo return

// return echo pulee if in range; zero if out-of-range
return {echoRaw < 2131) 7 echoRaw : 0

E-11



.

o o# o o®oEoEoE o=

The PING))) returne a pulse width of 73.746 us per inch. Since the
Javelin pulseIn(] round-trip eche time 1= in B.68 us unit=, this 18 the
game as a one-way trip in 4.24 us unikta. Dividing 73.746 by 4.324 we
get a time-per-inch conversicn factor of 16.9922 (x 0.058251).

Valuezs to deriwve conversion factore are selected to prevent roll-over
paskt the 15-bit positive waluss of Javelin Stamp integers.
Iln'
Juw
* greturn PING) )] distance walue in inches
ol
!
public int getIni{) §
return (getRaw(] * 3 / 51}, f// Taw * 0.058824

b

Juw
* greturn PIMG))) distance valus in tenths of inches
w
L
public int getInlo() |
return (getRaw(] * 3 / 5); Jf raw / 1.6667

-

o % B R B R o oE

The PING))] returne a pulse width of 29.033 us per centimeter. A8 the
Javelin pulseIn() round-trip scho time i= in B.68 us units, this is the
game ag a one-way trip in 4.24 us uniktas. Dividing 2%.0332 by 4.34 we
get a time-per-centimeter converslon factor of 6.6894.

Valuea to deriwve conversion factors are selected to prevent roll-owver
past the 15-bit positive walues of Javelin Stamp integers.
Iln'
Juw
* greturn PING))) distance walue in centimeters
)
¢
public int getom() {
return (getRaw(] * 3 J 20} J/ raw / G.666T

_.-'lrt
* greturn PING))) distance wvalus in millimeters
W
L
public int getMmi{] {
return (getRaw(] * 3 J 2}, f/ raw / D.66&T

This simple demao illustrates the use of the PING])) ultrasenic range finder class with the Javelin Stamp:
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import stamp.core.*;
lmport atamp.peripheral . sensor.Ping;

public class testPing {
public atatic final char HOME - 0=01,

public astatic wold main() |

Ping range = new Ping(CPU.pino);
stringBuffer msg - new sStringBuffer();

int diztance;

while (true) |
/4 measure distance to target in inches
distance = rangs.getInl);

// create and display measuramsnt message
mag.clear{];

mag. append (HOME]

mag.append{distance};

mag.append{" " \a"d g

Eystem.out.print (mag.tostringil] ;

// walt 0.5 secconds between readings
CPU.delay({s000]) ;
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