®0 KHOANG CACH BANG
SRFOS + MSP430 LAUNCRPAD KIT
HIEN THT LEN MAY TINEF

Phan ci’rng
- MSP430 Launchpad Kit ( Gid 4.3% )
- 1 cdm bién siéu am SRF05
- Vai sdgi Bus hoac day noi

Phan mém:
- Phan mém IAR Embedded

Phan mém PuTTy (nhan d{r liéu UART)
Link: http://www.putty.org/
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http://www.putty.org/

Viét chuong trinh cho KIT launchpad

ENE
M3 IAR Embedded Workbench g ‘ va lam theo cac budc sau:

EE TR

/& 1AR Embed
File Edit View |Project| Tools Window Help

D= Add Files...

Workspace Add Group...
Import File List...
Files Edit Configurations...
Remove

Create New Project...
Add Existing Project...

Options...

Version Control System
Make

Compile

Rebuild All

Clean

Batch build...

Stop Build

bat tén Project ...

Alt+F7

Fi
Ctrl+F7

F8

Ctrl+Break

|- ¢S

/Iq Q o /

Ti..‘.i;.'.f:

GUIDES
product
aticn in PDF

es you all the

Tool chain: | MSF430

)

Project templates:

- Emply project
t-A50
-- asm
-- C++
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Description:

| C project using default tool zettings including an empty main.c file.




Cai dat cac thong so6 sau:

Options for noce 'main’ N NN
C/C++ compiler
Assembler
Custom Build Target | Output | Library Corfiguration | Library Options [ Stack/Heap | 4] | Categony:
Build Actions )
Linke -
Dlzb ' e Device Data Model General Options
iy b _ ® Smal CJC++ compiler
;::;thla:;gger )4 MsF @ Medium Assembler
Laxge Custom Build Setup |Jmages | Exdra Options | Plugir 'Sl
L092 Build Actions o
° l(;[[:;:é modT d HSoij:nogf-tP;g:'double' ke -~ Runto
@ 32bits FET Deb > FET Debugger "'] main
Hardware multiplier EpLgger
&4 bit i
[¥] Hardware multiplier © s Simulator
@ Alow direct Setup macros
ow direct access
Positionindependent code
Uze only library calls Use macro file
Exclude RESET wector |

Device description file
Cvemide default
|5TOO LKIT_DIRSconfighMSP430G2553.ddf

[ Ok ] [ Cancel

o e —

Categony:

C/C++ compiler
Assembler
Custom Build Library Corfigura
Build Actions ] .
Linker Library: Descript
Debugger )3 )[CUE v] Use the
FET Debugger
Simulator

Library file:
| STOOLKIT_DIRE\LIBMCLIB GI4Z

Configuration file;
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Viét chuong trinh cho “main.c” nhu sau:

#include <msp430g2553.h>
#include <stdbool.h>
/111111111111///Defines////111111111]1]

#define LED1 BIT6

#define LEDO BITO

#define DAT BITO //P2.0 //input signal port
#define VCC BIT5 //P1.5

#define GND BIT4 //P1.4

#define KICH BIT1
char charbuffer[8];
inti=0;

int j=0;

unsigned int capture_array[51]; // RAM array for captures
int tick=0;

int cap=0;

int pre_cap=0;
int first_pulse=0;

/1111117771777//Function Protos///////11111111/
void TX(char *tx_message);

void DO_KHOANG_CACH(void);

static char *i2a(unsigned i, char *a, unsigned r);
char *itoa(int i, char *a, int r);

static char *i2a(unsigned i, char *a, unsigned r)
if (i/r > 0) a =i2a(i/r,a,r);

*a = "0123456789ABCDEFGHIJKLMNOPQRSTUVWXYZ"[i%r];
return a+1;

b
char *itoa(int i, char *a, int r)
{
if ((r<2)]|(r>36))r=10;
if (i <0)
{
*a — |_|;
*i2a(-(unsigned)i,a+1,r) = 0;
b
else *i2a(i,a,r) = 0;
return a;
b
void TX(char *tx_message)
{

unsigned int i=0; //Define end of string loop int

char *message; // message variable

unsigned int message_num; // define ascii int version variable
message = tx_message; // move tx_message into message
while(1)

{

if(message[i]==0) // If end of input string is reached, break loop.

{break;}

message_num = (int)messageli]; //Cast string char into a int variable

UCAOTXBUF = message_num; // write INT to TX buffer
i++; // increase string index
__delay_cycles(10000); //transmission delay
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if(i>50) //prevent infinite transmit

// P1OUT |= (LED1+LEDOQ);
break;
b
} // End TX Main While Loop
} // End TX Function

int main(void)

{ WDTCTL = WDTPW + WDTHOLD; // Stop watchdog timer
//setup clock to 1IMHZ
BCSCTL1 = CALBC1_1MHZ; // Set DCO to 1MHz
DCOCTL = CALDCO_1MHZ;
//111111111111//USCI setup///////111/11]]/

P1SEL = BIT1 + BITZ2; // Set P1.1 to RXD and P1.2 to TXD

P1SEL2 = BIT1 + BIT2; //

UCAOCTL1 |= UCSSEL_2; // Have USCI use SMCLK AKA 1MHz main CLK
UCAOBRO = 104; // Baud: 9600, N= CLK/Baud, N= 1076 / 9600
UCAOBR1 = 0; // Set upper half of baud select to 0

UCAOMCTL = UCBRS_1; // Modulation UCBRSx = 1

UCAOCTL1 &= ~UCSWRST; // Start USCI

/1111111111111//General GP1O Defines/////////1/111]]
P1DIR |= (LEDO + LED1+GND+VCC); //define output ports

P1OUT &= ~(LEDO + LED1+GND); //turn ports low

P2DIR |= KICH;

P2IE |= DAT;
P2IFG &= ~DAT;
P2SEL = DAT; // Set P2.0 to TAO

/11111117111111//SETUP TIMER

TA1CCTLO = CM_3 + SCS + CCIS_0 + CAP + CCIE; // falling edge + CCIOA (P2.0)// + Capture Mode +
Interrupt
TA1CTL = TASSEL_2 + MC_2; // SMCLK + Continuous Mode

__enable_interrupt();

while(1)

{
__delay_cycles(100000);
DO_KHOANG_CACH();

b

b

// Timerl interrupt service routine
#pragma vector=TIMER1_AO_VECTOR
__interrupt void TIMER1(void)

{
if ( (first_pulse==0) & (DAT == 1))

{
P1OUT |= LED1;
pre_cap=TA1CCRO;
first_pulse=1;

by

else
{
P10OUT &= ~LED1;
tick = TA1CCRO;
cap = (tick- pre_cap)/58;
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first_pulse =0;
TA1CCRO=0;

itoa(cap, charbuffer, 10);
TX(charbuffer);
TX("\r\n");

b

b

void DO_KHOANG_CACH(void)
P20OUT |= KICH;
__delay_cycles(20);

P20UT &= ~KICH;
b

Sau khi hoan tat thi Download chucng trinh xuong KIT

T AR Enbesied e DL

File Edit View |Project | Emulator Teols Window Help

ARy =N- N Add Files... B
Workspace Add Group... lﬂ_
| Debug Import File List... =
Files Edit Configurations...
=20 min - D Remove
=1 [ main.c
Cutp Create Mew Project...
||: 12: Add Existing Project...
|_ msp4 Options... Alt+F7  BF
L— [ stde D+
[ Cutput Version Control System 4
Make F7 I’
1 — Cempile Ctrl+F7
Rebuild All
Clean
Batch build.. B[
Stop Build Ctrl+Break
VAR Dewnload and Debug CsD  FC
Debug without Downleading
Make & Restart Debugger Ctrl+R
W Restart Debugger Ctrl+Shift+R |
x Messages Download L
Open Device File r
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K&t noi véi SRFO5

vce Sv Supply

P2.0  Echo Output
P2.1 ;

Trigger Input

Mode (No Connection)

GND Ov Ground

LaunchPad

INSTRUMENTS
7 ? )

%

Veasad
LR R R " "

| @ 5
-

Cha y: Béi sang mode Hardware Uart bdng cdch thay déi cdc Switch két néi nhu hinh khoanh
mau vang.

M3 chuang trinh PUTTY ( hi vong ban s& hiéu hinh sau néi gi ) hi

Fois, Device Manager . i — et ——— ————| o [ E |58 ] —_—

File Action View Help
He= = E HE & Bk
4= LBK-PC
[» @ Batteries
&> -yM Computer
. . . - ~
b Disk drives §R PuTTY Configuration I -
- M Display adapters
b ey DVD/CD-ROM drives Category:
|§ Cﬁ Human Interface Devices = Session | Basic options for your PUTTY session |
b g IDE ATA/ATAPI controllers T i I_.oglging Specify the destination you wart to cornect to
%5 Imaging devices - Kepboard Serial line Speed
b= Keyboards Bl comig 9600
|_>--E! Mice.and other pointing devices . Festures ErmesmiTs
» & Monitors & Window © Raw () Telnet ) Rogn ) SSH  (© Seral
> WK Network adapters . Appearance )
4 f? Ports (COM & LPT) . Behaviour Load, save (.:r delete a stored session II
. L.73 MSP430 Application UART (COMLE) . Translation Saved Sessions
i -4} Processors - Selection
b -8 SIMATIC NET i anﬁg:r: Defautt Settings Load
»»-%| Sound, video and game contrallers =
: .. Data
[ - Systemn devices - Proxy
= i Universal Serial Bus controllers . Telnet
[ -] UNTLWDevice .. Rlogin
L) gl
- 55H
- Seral Close window on ext:
() Mways () Never @) Only on clean exit
About [ open ][ cancel
\ e @@= @
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Két qua do:

£ COMI6 - PuTTY [ESREEE =

m

Giai thich so lugc vé chuang trinh.

Chuong trinh s& dung Timerl & ché d6 Capture dé bdt xung tir chdn P2.0. C&’ mbi 100ms chuong
trinh sé& phat xung (20us) ra chdn P1.1 dé kich cho SRFO5 hoat déng. SRFO5 trad vé gig tri do
dudc & chéan P2.0.

Gig tri do duoc sé dugc chia cho 58 dé ra khodng céch tinh bdng centimet. Sau dé gig tri duoc
gui 1én may tinh.

Moi viéc da xong roi do.

Good luck to you !

Nguyén Phudc Loc
loc.plsoft@gmail.com
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