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Abstract

This project is to develop a prototype device used for measuring the signal to the ignition
system of the gasoline engine at the engine spark plug wire (crminals and displaying the signal
through the monitor of a personal computer. The hardware of the prototype device can measure
signals , and transmit measured signals to a computer with a maximum sampling rate of 500,000
data per second. The software also supports for signal processing and display in term ol a graphic
user interface. From the lesting of the developed device, it found that the device can measure the
Sine signal whose Irequency ranges [rom 0 Hz to 2000 Hz with the error maximum value of 7%.
Moreover, it can also monitor the ignition signal of spark plug with the error maximum value of

12% when compared with the signal measured by the oscilloscope.
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NARNUIN D

saldsunsuildlumaiiuiinaslulnsaeulnsamedju dsPIC30F2010

#include <p30£2010.h>

- Wlaldaulansis dspic30F2010

#tinclude <stdlib.h>

- Waldanulausisms stdlib.h

#include "stdio.h"

- Walgaulavsinmaulasdoya

#include <UART.h>

- Ala1%9a1573 UART iHedadoY

LA RS-232 vhumawa%mgmu

#include<adc10.h>

- dalFamiauss mamlasdeyauuy

owaonliiudeyauuuainea vuia 10 ia

_FOSC(CSW_FSCM_OFF & XT_PLL16);

- MUA THUAMS I ULUY XT AT 8900 4 —
A A A |
10 MHz 1l PLLx16 fBY127MAUD

994 clock 16 (N1

_FWDT(WDT OFF);

- Pamsiaw watchdog Timer

unsigned char UART buf[40];
unsigned int adc_buff[4];
unsigned int adc_count;

char UART1 buf[40];

float UART]1 data[40];
unsigned char Pointer;

char rangeno;

unsigned char ADC_temp{200];
int samplingrate;

int elapsed,;

int rangfre;

- @umsdszmadouls e ldsesiudoyaiila
vinmitinsdoyafiiluouaon Wmeith

Yoyaniiunvaon

void init UART(void);

- szmeldanileddunsdadeyn

void init_adc(void);

o as
- dszmalFauisnsumsulaseuanemiu

AIR0A

void Delay10us(unsigned int us){

unsigned int x,a;
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for(x=0;x<us;x++)

{ for(a=0;a<33;at1)

}

void DelayMs(unsigned int ms){

unsigned char i;
while(ms--)
{
i=4;
while(i--)

{ Delayl0us(25); }

Tulasuf uazmitananluszduliadnn
HOMLEIIIAINITRINUYDS

TinsnouInsaaod

Pl
void putchar! (char c)
{

if (c = "\n')

{ UITXREG = 0x0D;
while ({U1STAbits. TRMT);
UISTAbits. TRMT = 0;

}
UITXREG = ¢;

while (!UISTADbits. TRMT);
U1STAbits. TRMT = 0;

}
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UART IfHonszdunisdstoya g
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ABUNIUADT

void prin_UART i{void)

{ char *p;
p=UARTI buf;

do

{ putcharl(*p)
ptt,

}

while(*p 1="0";

refurn;
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}
char getcharl )

{
char c;
while ({U1STAbits.URXDA);
¢ = ULIRXREG;
UISTAbits. URXDA =0;
return (¢);

}

void senddata(}
{ inti;
putcharl(Pointer);
for(i=0;i<200;i++)
{ putcharl(ADC templil); }
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putchar1('#"); 200 %uaniuﬁ'u
}
void UART lInit(char ISR_ON) YA, e Y e oy
- Liuﬂucl‘m'mﬁammm‘immsuawagn
{

unsigned int UIMODEvalue, ULST Avalue,

BaudRate;

- Uszmeaails¥e UIMODEvalue,

U1STAvalue 1Ay BaudRate uuus syl
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o [ L] 9 A 3 ] [ L]
- UaanFumsd s/ 14 Y 0 IHBAIAINITAIR I
CloseUARTI1(); . N - ,
may,a"lﬂmﬂaummas
Y ar AT d"
UISTAvalue = - ﬂﬁ:ﬂ1ﬁ1ﬂﬁ')llﬂi U1STAvalue UAAIU

UART INT TX_BUF_EMPTY &
UART TX PIN_ NORMAL &
UART INT RX_CHAR &

UART ADR_DETECT DIS &

UART RX OVERRUN_CLEAR;
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OpenUARTI(UIMODEvalue, U1STAvalue,
BaudRaie);
}

- @amslFamilansuaisg audunlsi'ld
fuane Au1ls UIMODEvalue

U1STAvalue UnizBaudRate

void Litte_ ADC Init(void)

{
ADCONIbits. ADON = 0;
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SetChanADC10(ADC_CHX_POS_SAMPL
EA_ANOANIAN2&ADC CHX NEG SA

MPLEA NVREF);
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- AL SUT YR IMAVNYT Vg

ConfigIntADC10{ADC_INT DISABLE);

- PamslFamsumes ninmsmladuyan

OpenADCI0(ADC MODULE ON &
ADC IDLE CONTINUE &

ADC_FORMAT INTG &
ADC CLK AUTO &
ADC_AUTO _SAMPLING ON &
ADC_SAMPLE_SIMULTANEOUS &
ADC_SAMP ON,
ADC_VREF AVDD AVSS &
ADC_SCAN ON &
ADC_CONVERT CH_0ABC &
ADC_SAMPLES PER INT 1&
ADC_ALT BUF OFF &
ADC_ALT INPUT OFF,
ADC_SAMPLE_TIME 0 &
ADC_CONV_CLK SYSTEM &
ADC_CONV_CLK 5Tcy2,
ENABLE ANO ANA &
ENABLE AN1 ANA )}

i
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void ISR _TlInterrupt();
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int main(void)
{
unsigned int inttempadc;
unsigned char temp;
init_adc();
init_ UART();
sprintflUART buf,"Student Oscilloscope
\n\r");
putsUART 1 ({(unsigned int *JUART buf);
while(BusyUART1(});
TRISE=0x100;
putcharl(":");
rangeno=1;
ADCONI1bits. ADON = 1;
while(1){
iflU1STAbits.URXDA) {
UARTI data[0] = getcharI(};
ifUART! _data[0]=="1"){
putchar1('l'); rangeno=1; }
else if (UART1_data[0]=="2") {
putchar1{'2'); rangeno=2; }
else if (UART1_data[0]="3") {
putcharl('3'); rangeno=3; }
else if (UART_data[0]=—"4") {
putchar1('4"); rangeno=4; }
iffTUART!} _data[0]==R") {
if (rangeno==1){
for(Pointer=0;Pointer<200;Pointer++){
inttempadec=read adc(0);
ADC_temp[Pointer]= inttempadc>>2;
Delay10us(1);

}
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IMANUIN U

stialdsupsunoniinnesniglullsunsy Visual Basic 6.0

Dim DataChl{) As Double
Dim tempDataChi() As Double
Dim xtempDataCh1() As Double

Dim rangesetting As Integer

- lszmedunls¥oDataChimeliA U duny
ar Y 4 d (Y

- bszmrsiuilae empDaChl tle 4R UA A xay

- bz nsToxempDaeChliNe 1HA 1A 10y

ar 4 A o 1 o o
- 1hsree 11 /5%® rnpescting W0 1A LA W D s

Private Sub Commandl_Click()
MSComml.PortOpen = True
MSComml.CommPort = tempport
MSComm]l.Secttings = tempBaudrate
Timer!.Enabled = True
Timer!.Interval =

Val(txtrefreshrate, Text)

End Sub

- M nileiFuilotinisnatly Commandi
- Wlansl$nudesAndedons

- Mnuatemamsanda oM

- fmuain g 1 lums i dadioya

- dalgauaniunm

- M UAAINTIUIAINIUNEDY txtrefreshrate

Private Sub Command2_Click()
MSComml.PortOpen = False
cmdrunning.Enabled = False
Timerl.Enabled = False

End Sub

- Vo siuidotinisnatly Command?
- YagoamennsAndedons
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- nygAam i nuANn
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Private Sub

CWKnobFre PointerValueChanged
(ByVal Pointer As Long, Value As
Variant)

If CWKnobFre.Value = 1 Then
CWGraphl.Axes(1).Minimum =0
CWGraphl.Axes(1).Maximum = 1

CWGraph1.Axes(1).Ticks.MajorUnitsInter
val=0.1
CWGraphl.Axes(1).Ticks.MinorUnitsInter

o ar a

- andladFusudunsadnunm

- Slinmsvyuify TimeDIV Tddedwinian 1
a oo = o = [
Haai fazuanigilnsimuuaunudn ¥eq
Az 0.1 Jad un 147U 10 ¥09 lpausazyod
swiliduuaainiolurodn 10 1dY szozv1ady
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val=0.01
ElseIf CWKnobFre.Value = 2 Then
CWGraphl.Axes(1).Minimum = 0

CWGraphl.Axes(1).Maximum = 10

CWGraphl.Axes(1).Ticks.MajorUnitsInter
val=1
CWGraph!.Axes(1).Ticks.MinorUnitsInter
val=10.1
ElseIf CWKnobFre.Value = 3 Then
CWGraph!.Axes(1).Minimum = 0
CWGraphl.Axes(1).Maximum = 100
CWGraphl.Axes(1).Ticks.MajorUnitsInter
val =10
CWGraphl.Axes(1).Ticks.MinorUnitsInter
val =1
Elself CWKnobFre.Value =4 Then
CWGraphl.Axes(1).Minithum = 0
CWGraphl.Axes(1).Maximum = 1000
CWGraphl.Axes(1).Ticks.MajorUnitsInter
val=100
CWGraphl.Axes(1).Ticks.MinorUnitsInter
val =10
End If
End Sub
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Private Sub
CWVolt_PointerValueChanged(ByVal
Pointer As Long, Value As Variant)
If CWVolt.Value = | Then
CWGraphl.Axes(2).Minimum = -2
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CWGraphl,Axes(2).Maximum = 2
CWGraphl . Axes(2).Ticks.MajorUnitsInter
val=0.5
CWGraphl.Axes(2).Ticks.MinorUnitsInter
val = 0.1

Elself CWVolt.Value = 2 Then

CWGraphl.Axes(2).Minimum = -4

CWGraphl.Axes(2).Maximum = 4
CWGraph1.Axes(2).Ticks.MajorUnitsInter
val=1
CWGraphl.Axes(2).Ticks.MinorUnitsInter
val=0.2

Elself CWVolt. Value = 3 Then

CWGraphl.Axes(2).Minimum = -8

CWGraphl.Axes(2).Maximum = 8
CWGraphl.Axes(2).Ticks.MajorUnitsInter
val=2
CWGraph 1. Axes(2).Ticks.MinorUnitsInter
val =04

End If
End Sub
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Private Sub cmdrunning_Click()

Dim tempmessage As Siring

"Tf CWKnobFre.Value = | Then
tempmessage =

SlavePoll(CStr{CWKnobFre.Value), 10, 1)

If CWKnobFre.Value = 1 Then

rangesetling = 1000

Elself CWKnobFre, Value = 2 Then

rangesetling = 100
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Elself CWKnobFre.Value = 3 Then

rangeselting = 10

ElseIf CWKnobFre. Value = 4 Then
rangesetting = 1
End If

End Sub

luTasneu Insanesdidoyameuuaainagl
daynlugaaai 0.01 Jui
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Private Sub Timerl Timer()

Fori=10 To 197
DataCh1(i) = (Asc(Mid({tempmessage, i +
3, 1)) *5) /255
DataChl(i) = DataChl1(i) -+
Val(txtofset. Value)
If CWCoupling.Value = True And i > 0
And statustrigger = 0 Then
If CWSlope.Value = True Then
If DataChl(i) >= CWlevel. Value And
DataChl(i - 1) < CWlevel.Value Then
statostrigger = 100
triggerpoint =i
End If End If
If CWSlope. Value = False Then
If DataChl(i) <= CWlevel.Value And
DataChl(i - 1) > CWlevel.Value Then
statustrigger = 100
triggerpoint = i
End If End If End If
tempsum = tempsum + DataCh1(i)
strmessage = strmessage & vbTab &
Format(DataCh1{i), "0.000")

If tempmax < DataChl1{i) Then tempmax =
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DataChl(i) = (Asc(Mid(tempmessage, i + 3, 1)} *
5) /255
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DataCh1{i)
End If

If tempmin > DataCh1(i) Then

tempmin = DataChl1(i)

End If

Next i

txtvoltreal. Text = Format({tempmax -
tempmin), "0.00")

txtvoltmax, Text = Format({lempmax,
"0.00")

txtvoltmin. Text = Format(tempmin, "0.00")
txtvoltavg. Text = Format(tempsum / (i -+
1), "0.00")

End Sub
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Private Sub chksave Click()
Dim Path name As String
If chksave.Value = | Then
Path_name = App.Path & "\"
Open Path_name &
"OscilloscopeData.txt” For Output As #4
Print #4, "Date:" & vbTab & Date &
vbTab & Time
Else
Close #4
End If
End Sub
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annsasnuRu@yidnnenmsuazgiion1sldaues MPLAB 30 Tasannso Download
210 Website 489 Microchips Iaglumsiioy1damTsunsy MPLAB c30 Tumisidou
Tlsunsaniu sududeniinisnass Isinsuses Microchips 319U 2 Tilsunsudaiia

" MPLAB IDE #iihu T1Jsunsn Text Editor 489 Microchips
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" A pic30-as.exe ” FudludalilsunsundndminlFlumsdeanlunsala

ﬁTc'% qmmuaﬁumuuﬁvm dsPIC (Assembler)
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4 v o .
" da < pic3o-dexe * FuTuTisunsumandmsuldlumssnlddaeqdh
Aomunoasraflu Hex Fite 494 dsPIC (Linker)

A ot o -
" g = pic30-arexe ” Fuilulusunsumdnlunisdamsiv Library

msfmuamsidonloallsunsuni 4 Wannsal#uiy MPLAB IDE viansa

Iamuddusuneude il

1. & Run Talsunsu MPLAB IDE TaseniSonein “IcON” vealisunsunie
5UNEIUWindows 910 * Start > Program > PIC development Tools > Microchip MPLAB>
MPLAB *

2. ARANNAAMING © Project —> Set Language Tools Locations.. ” U&udon
Amuans I Tadsunsy MPLAB 1DE $auduTUsinsu MPLAB C30 ududon “ OK » #9
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Set Lansirace Lael L acating.
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