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Abstract

This report describes a design and construction of a Car Survey Track which is constant
velocity via radio frequency and-use GPS(Global Positioning System) to identify the car’s
position. The applications of this car is for surveying track to protect rebellion that always
happen. The parts usedin this project consist of car structure that canidrive on.track. The dc
motor driver cireuit controls speed from microcontroller that has signal feedback from the

encoder and the position can be shown on the computer.
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YuJsunsu Microcontroller
/1 solf start pwm duty 250 Hz 2 sensor
#include <16F877A.h>
#use delay(clock=4000000)
#fuses HS,NOWDT,NOLVP
#define speed pin b0
#define gear_in PIN b2
#define bsensor pin_b6
#define fsensor pin_b7
#define gear_out PIN_A0
int d0;
void main() {

setup adc ports(NO ANALOGS);

setup_adc(ADC OFF);

setup_psp(PSP DISABLED);

setup_spi(FALSE);

setup_timer O(RTCC INTERNALRTCC DIV 2):

setup_timer 1(T1 _DISABLED);

‘setup_timer_Z(TZ_DIV_BY_l6,249,1);

setup_ccpl(CCP PWM);

setup_ccp2(CCP_OFF);

port_b pullups(true);

set_tris_a(0x00);

output_a(0x00);

d0=0;

white(1)

{
// check input F/B

if(input(gear_in))
{
output_high(gear out);



else

output_low(gear out);
H
// check mput ON/OFF
if ((tinput(fsensor)&&input(gear in)) || (input(bsensor)&&!input(gear_in)))
{ if (input(speed))
{
while (d0 < 125)
{ d0=d0+5;
delay ms(100);

set_ pwml/ duty(d0);—— // speed 50%

else

{
do=0;
/twhile (d0 = )

{
set pwml duty(d0);' </ speed stop
;
}
)
else
{
d0=0;
set pwml_duty(d0); // speed stop
}



TaJsunsu Visual Basic
Private Declare Function Inp Lib "inout32.d1l" Alias "Inp32" (ByVal Portaddress As String)
Dim buffer As String
Dim result As String

Dim str(300) As String
Dim strl As String

Dim str2 As String

Dim keep As String

Dim latitude As String
Dim N As String

Dim longtitude As String
Dim E As String

Dim No As String

Dim data As String

Ditn lipdala As Integer
Dim lipdalong As Integer
Dim lipdalal As String
Dim lipdala2 As String
Dim lipdalong] As String
Dim lipdalong2 As String
Dim lati As String

Dim longti As String
Dim x As String

Dim y As String

Dim j As Integer

Dim i As Integer

Private Sub Commandl Click()
MSComm]!.PortOpen = True
Timerl.Interval = 1

End Sub



Private Sub Command2 Click()
MSComm]1.PortOpen = False
Timerl.Interval = 0

End Sub

Private Sub Command3_Click()
End
End Sub

Private Sub Form_Load()
MSComm}.CommPort = 10
MSComml.Settings = "1200,n,8,1"
MSComml.InputlLen = 1
MSComm!.DTREnable =False
MSComm1.RTSEnable =False
Timerl.Interval = 0

j=0

Refresh

End Sub

Private Sub Timer] Timer()

If (MSComml1.PortOpen = True) Then
buffer = MSComm 1 .Input
Textl.Text = buffer
str(i) = buffe

If (i > 250) Then

End If
If buffer = "$" Then



"Text7. Text=1
data = str(0) & str(1) & str(2) & str(3) & str(4)
If (data = "GPGGA") Then
Text3.Text = "GPGGA"
Textd. Text = str(13) & str(14) & str(15) & str(16)
Text6.Text = str(24) & str(25) & str(26) & str(27) & str(28)
lipdalal = str(18) & str(19) & str(20)
lipdalong]l = str(30)- & str(31) & str(32)
lipdala2 = str(18) & str(19)
lipdalong? = str(30) & str(31)
Text12.Text = lipdalal
Text13.Text'= lipdalongl
Text5. Text = str(22)
Text7. Text = str(34)
Text8.Text = str(38) & str(39)
lipdala = Val(lipdala2)
lipdalong = Val(lipdalong?)
Text12.Text = lipdalal
Text13.Text = lipdalong1
If (lipdala = 6) Or (lipdala = 7) Then
y=1560
x = Abs((lipdalong - 56) * 174) + 120
Picturel.Move x, y
End If
Else

Text3. Text=""



End If
Else
Exit Sub
End If
End Sub
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Air Ultrasonic Ceramic Transducers

Specification

.

400ST160 Transmitter

400SR160 Receiver

Center Frequency 40:0:£1.0Khz

Bandwidth (-6dB) [4008ST16Q" J2.0Khz
400SR 160 F+2:5khz

Transmitting Sound Pressure . [120dB min.

Level

at 40.0Khz; 0dB re 0.0002[1bAr

per 10Vrms at 30cm

Receiving Sensitivity 465dB min.

at 40.0Khz 0dB = | volt/ubar

Capacitance at IKhz +20% 2400pF

Max. Driving Voltage (cont.) 20¥tms

Total Beam Angle -6dB 58 typical

Operation Temperature 30 to S0°6

Storage Temperature -40 to 85°C

All specification taken typical at 25°C
Closer frequency tolerance can be supplied
upon request.

Models available:

400ST/R160 [Aluminum Housing

400ST/R16B |Black Al. Housing

400ST/R10P |Plastic Housing

WD | =

400ST/R16F |Al. Housing w/Solid Grid

400ST/R160

Dimensions: dimensions are in mm

ALUMINUM
HOUSING

Impedance/Phase Angle vs. Frequency

Tested under 1Vrms Oscillation Level
400SR160 Impedance

400SR160-Phase
400ST160 Tmpedanee e
400ST160 Phase Sy, My
100000 = 90
R = =75
o 60 §
£ r45 &
5 10000 30 2
o = === 15 3
g B i e=H o
= ism \ =t 15 &
§ 1006, 30y
L —] -45 =
=5 Sk T 0
100 Ik N = j ‘w..‘#\ e
39y 360/ 3p——38-—19 90 4).=d2 |48 44 45
Frequency/(Khz)
Seasitivity/Sotind |Pressure Level
Tested under 410Vems @30¢m
.50 130
“E5 ——1{ 125
&) 60 P | 120
T 65 PV 15 g
2 ) P e i z
= -70 > 110 7
= LA ™~ o
§' -75 /4‘ ==t 105 &
ANed J Y 100
-85 95
.80 : 90
s Fle6p 37 380" 39 40 41 42 43 a4 45
Frequency (Khz)

Beam Angle: Tested at 40.0Khz frequency




Air Ultrasonic Ceramic Transducers 400ST/R160

400SR160 Receiver 400ST160 Transmitter
Sensitivity Variation vs. Loaded Resistor SPL Variation vs. Driving Voltage
40 125
-45 120 - gt
"
& -50 115 >
S -5 e & 10 v ]
z 0 ]/ 2 s 7
£ -85 % 100 f[
» 70 95
-75 90
-80
® 39K 10K 39K 100K 390K 85

0 2 4 6 B 10 12 14 16 18 20 22 24 26 28 30

Loaded Resistor (Ohm) Vms

Center Frequency Shift vs. Loaded Resistor Center ¥Frequency.Shift vs. Driving Voltage

30 00
20 o 10
®
PRl £\ 7%
% 00 8
s S 30
% 0 L I
w (S
20 -4.0
30 -50
x® 39K 10K asKk 100K 380K 002 4,68 8 101214 16,18 20 22 24 26 28 0
Loaded Resistor {Ohm) Vms
Sensitivity Variation vs. Temperature SPL Variation vs. Temperature
-40 130
a5 125
@ -50 120
2 55 e ]
£ 50 =10
R % 108
& 10 100
75 95
-80 a0
40 30 20 10 O 10 20 30 40 50 60 70 80 S0 100 40 -30 20 10 O 10 20 30 40 50 60 70 80 80 100
Temperature (Degree C) Temperature {Degrea C)
Center Frequency Shift vs. Temperature Center Frequency Shift vs. Temperature
3.0 38
20 20
“‘g" 10 . E 10 ]
B 00 =~ 3 00
g — g
5 -10 5 10
w w
20 20
30 30
40 30 20 10 O 10 20 30 40 SO 60 7O 80 90 100 40 30 20 40 © 10 20 30 40 50 €0 70 80 90 100

Temperature (Degree:C} Temperature (Degree C)



TOSHIBA TLP250

TOSHIBA Photocoupler GaAlAs Ired & Photo-IC

TLP250

Transistor inverter
Inverter For Air Conditionor " .

Unit in mm
IGBT Gate Drive ' '
Power MOS FET Gate Drive

The TOSHIBA TLP250 consists of a GaAlAs light emitting diode and a
integrated photodetector.

This unit is 8-lead DIP package.

TLP250 is suitable for gate driving circuit of IGBT or power MOS FET.

¢ Input threshold current: If'=5mA(max.)
»  Supply current (Icc): 11mA{max)
s Supply voltage (VcC): 10-35V
o Qutput current {I0): £1.5A (max.)
» Switching time (tpLH/tpHL)* t.5ps(max)
s Isolation voltage: 2500V rms(min.)
e UL recognized: UL 1577, file No.E6734%
¢ Option (D4) type
VDE approved: DIN.VDEQ884/06.92,certificate No.76823 TOSHIBA 11-10C4
Maximum operating insulation voltage: 630VpK Weight: 0.54 g
Highest permissible over voltage: 4000VpK

"R

(Note) When a VDE0884 approved type.is needed,
please designate the “option (D4)"
» Creepage distance: 6.4mm{min.)

Clearance: 6.4mm{min:)

Schmatic Pin Configuration (top view)

jT $———0' Ve¢ i —* s
8

r 2L 17
Ve i :}3{> — ~ 3E}_)EV i

3- (__' Vo
o & o 3]s
{Tr2)
3 > —0
. 5 GND 1 N.C.
A 0.1pF bypass capcitor must be 2 : Anode
connected between pin 8 and 5 (See Note 5). 3 : Cathode
4 :N.C.
5:GND
6 . Vo (Cutput)
7.Vo
8. Vee
Truth Table
Tr Te2
Input On .0On Off
LED off off on
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Absolute Maximum Ratings (Ta = 25°C)
Characteristic Symbol Rating Unit
Forward current Ie 20 mA
Forward current derating (Ta 2 70°C) Alg 1 ATa -0.36 mA/°C
@ Peak transient forward curent {Note 1) lEpT 1 A
Reverse voltage Vr 5 \%
Junction temperature T 125 °C
‘H'peak output current (Pyy < 2.5pus.f < 15kHz) {Note 2) loPH -15 A
“L"peak output current (Pyy < 2. 5us.f s 15kHz) {Note 2) lopL +1.5
(Ta s 70°C) 35
Quitput voltage Vo \Y
5 {Ta = 85°C) 24
E (Tas/70°C) 35
2z Supply voltage Vee v
(Ta=85"C) 24
Output voitage derating (Ta2 70°C) AVt ATa -0.73 vi°C
Supply voltage derating(Ta = 70°C) AVee / ATa -0.73 Vi°C
Junction temperature Tj 125 C
Operating freguency (Note 3) f 25 kHz
Operating temperature range Tope ~20~85 “C
Storage temperature range Tatg -55~125 °C
Lead soldering temperature (10 s) (Note 4) Tsal 260 °C
Isolation voltage (AC, 1 min., R.H'< 60%) {Note 5) BVsg 2500 Vrms

Note 1. Pulse width Pyy < 1us, 300pps

Note 2. Exporenential wavefom

Note 3:

Note 4:  Itis 2 mm or more from a lead root.

Note 5:

Note 6:

Recommended Operating Conditions

together.

Exporenential wavefom, lopr < —1.0A( s 2.5us), lop < +1.0A( < 2:54s)

Device considerd a two terminal device: Pins 1,2, 3 and 4 shorted together, and pins 5, 6, 7 and 8 shorted

A ceramic capacitor(0:1pF) should be connected from pin 8 to pin 5to stabilize the operation of the high

gain linear amplifier. Failure to-provide the bypassing may impair the switching proparty. The totat lead
length between capacitor and coupler should.not exceed 1cm:

Characteristic Symbol Min. Typ. Max. Unit
input current, on (Note 7) le(ON) 7 8 10 mA
Input voltage, off VF(OFF) Y — 08 v
Supply voltage Voo 15 — 30 20 A
Peak output current lopH/loPL — — 0.5 A
Cperating temperature Topr -20 25 70 85 °C

Note 7: Input signal rise time {fall ime) < 0.5 us.

2004-06-25



TOSHIBA

TLP250
Electrical Characteristics (Ta = -20~70°C, unless otherwise specified)
Test
Characteristic Symbol Cir- Test Condition Min. Typ.* Max. Unit
cuit
Input forward voltage VE - lF=10mA A Ta=25C 1.8 1.8 \Y
Temperature coefficient of _ s
forward voltage AVE! ATa — Ip = 10 mA — 2.0 — mvV/°C
Input reverse current IR — Vr=5V, Ta=25C — 10 pA
input capacitance Cy —_ V=0,f=1MHz A Ta=25°C — 45 250 pF
“H" level lopH 3 - :619;‘\‘/“ 05 | 15 —
Output current XE‘:)C = 3ov & A
@ IF=0
L" level lopL 2 Ve 5= 25V 0.5 2 —
iy Voot = +18V, Vegs = 18V o
H" level VOH 4 R( = 2000, I = 5mA 11 12.8
Output voltage v
w Vecr=+15Y, VEpy=-15V _ B
L" level VoL 5 Ry = 2000, VF = 08V 14.2 12.5
Vee = 30V, I = 10mA b 7 N
“H" level IccH | Ta=28°C
Vee = 30V 4 =10mA — - "
Supply current cc = S0Vt % mA
Vce = 30V, IF = 0mA 75 o
“Llevel lecL o Ta = 25°C
Ve = 30V, Ig=0mA — — 11
Threshold input "Outplt A0 __JVog1 =+15V, Ve = =158V | ¢ 12 5 mA
current L—H R = 2000, Vg > 0V
Threshold input “Output lEHE £) Voo = H15V, Veg 1= 15V 0.8 s i B v
voltage H&L R( =2000, Vg <0V Y
Supply voltage Vee - 3 10 o 35 v
Capacitance c Vg=0, f=1MHz
S = : — 1.0 2.0 F
{input-output) Ta=25" - P
; f _ Vs =500V, Ta = 25°C ) 14 i
Resistance(input-output) Rs — R H.£ 60% =10 10 Q

* All typical values are at Ta= 25°C

(*1): Duration of Ig time </50ps
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TOSHIBA TLP250

Switching Characteristics (Ta = -20~70°C , unless otherwise specified)

Test
Characteristic Symbol Cir- Test Condition Min. Typ.* Max. Unit
cuit
Propagation L—-H toLH - 0.15 05
delay time Hol toHL Ig = 8BmA (Note 7) — 0.15 05
- 6 Vee1 = +15V, VEg1 = -15V us
Output rise time t Ry = 2000 — — —
Output fall time i — — —
Common mode transient _ _
immunity at high levet CwmH 7 ¥CM; ggsv.'rgzz_zsg?é -5000 — - Vs
output cc '
Common mode transient
h ; Vem =600V, IF = OmA
immunity at low leve! Cm 7 _  apo 5000 — — Vs
output Vg = 30V, Ta =25°C

* All typical vatues are at Ta = 25°C
Note 7: Input signal rise time (fall ime) < 0.5 us:
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TOSHIBA

TLP250

Test Circuit 1 :

Test Circuit 3 10PH

L

I;L

I

N .

Test Circuit 5 : Vo
1 [

Wi
L

o[

[ }“T

lopH

Test Circuit 2 : IOPL

1[]
1
[
1l

Test Circuit 4 : VOH

an

3
vee
] i

T 0.WF
o
| y
} VoH
=
i T
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TOSHIBA TLP250

Test Circuit 8: {1, LorL, U s

O Hy
_ﬂ_oiF__[ lo.wF l veer

80%
Ry,
]_ 80%
1000 [ 1 v
EE1
Test Circuit 7. Cpmu. CmL
8
1 X
sw e IO 1wk
:l T {Vee
A B T
1 p
o[ i
Ve
e ,L
600V
Vem
4
— m: t80 ()
SWOA(lg=8mA) r{us}
4
. (7 CH A ts_o(l/l
Vo ~L v = 28V t(s)
Che
SW B(IF=0)

CML(CMH) is the maximum rate of rise (fali) of the .common mode voltage that can be sustained with the output
voltage in the tow {high) state.
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TOSHIBA TLP250

lp=Vp * Vel - Ta-Ig
100 26
Ta=25°C
50
0 e
z PR
. / 0¥ 24
S~
E o™ > 332
5 7 o= 22
s 3 ,’ Ew ™~
1)
-— - . ™y
5 1 B 20
£ 85
o 05 £ 5}
l >
z 03 v Y =
® ] 5 -18
5 / 23
A == == s &
— w o
0.05 2 16
0.03 v
0.01 / -1.4
10 1.2 14 16 18 20 0.1 03 a5 1 35 10 30
Forward voltage VE (V) Forward current Ie {mA)
le=Ta Vo -Ta
40 40
=
€ 30 (8] 30
g el \
a \
B~ o
E 5
5= 5 20
o L 2
- N, g
jod 3
3 o
2 ©
< 10 % 10
Z
o] ¢}
o 20 40 60 80 100 0 20 40 60 80 100
Ambient temperature ©'Ta. (°C) Ambient temperature Ta (*C)
lopH, lopL - Ta
I e
PW+ 25us Fr «15 KHz
€ 2
o
=
3
o o~~~
5%
s
3 &
o)
% C
ar A
o &
5 O
o
2z
2
x
0

Q 20 40 60 80 100

Ambient Temperature Ta {°C)
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International
TSR Rectifier IRF540N
HEXFET® Power MOSFET
Advanced Process Technology D

Ultra Low On-Resistance Vpss = 100V
Dynamic dv/dt Rating

175°C Operating Temperat
Fast Switching

Fully Avalanche Rat

RDS(on) =44mQ

Ip = 33A

Description
Advanced HEXFET®Power MOSFETS fro
ﬁﬁpﬁe schnig

extremely low on-rgsi iC
device design t
known for, provi
andreliable dev,

The TO-220

Absolute Ma

Paramet . Units

Ip@ T¢ =25°C CapfinuotisDrain e
Ib @ T¢ = 100°C|  Contipiigus Dfain Surrent, 2 A
lom Puls in C ©
Po @Tc =25°C | Power Dissipation %90 v {\@\&3 v 4 w

Linear Derati re e ’ G Wi°C
Vas Gate-to-Source 0 Vv
lar Avalanche Current® 16 A
Ear Repetitive Avalanche Energy® 13 mJ
dv/dt Peak Diode Recovery dv/dt ® 7.0 Vins
T, Operating Junction and -55 to+ 175
Tsie Storage Temperature Range °C

Soldering Temperature, for 10 seconds 300 (1.6mm from case )

Mounting torque, 6-32 or M3 srew 10 Ibfsin (1.1N+m)
Thermal Resistance

Parameter Typ. Max. Units
Rosc Junction-to-Case — 1.15
Rocs Case-to-Sink, Flat, Greased Surface 0.50 — °C/IW
Roua Junction-to-Ambient s 62
www.irf.com 1
03/13/01

& PN Y o Y] Y] B = & ! Y o ] ¢ v v
whanstiduenansianulidmsunsldnuiionisnerinu lleygslmiluldusslomisnunisén

lidnsdilagiadu dnvievnuiilvidaulasient wagdesdnadadadivesenaisynasaninisialuly



IRF540N

International
TR Rectifier

Electrical Characteristics @ T, = 25°C (unless otherwise specified)

Parameter Min. | Typ. | Max. | Units Conditions i
ViBRIDSS Crain-to-Source Breakdown Voltage 100 | — | — v Vs = 0V, tp = 250pA
AVisrioss/AT, | Breakdown Voltage Temp. Coefficient | — | 0.12 | —— | W/°C| Reference to 25°C, Ip = TmA
Rps(on) Static Drain-to-Source On-Resistance | — | —— | 44 mQ | Vgs =10V, Ip=16A @
VGsith) Gate Threshold Voltage 20 | — | 4.0 ] Vbs = Vs, lo = 2500A
Ofs Forward Transconductance 21 —_— — S | Vps =50V, ip = 16A®@
lpss Drain-to-Source Leakage Current e uA Vos = 100V, Vgs = OV
— | — 1 250 Vps = 80V, Vgs = OV, T = 150°C
loss Gate-to-Source Forward L.eakage ~— | — 1100 DA Ves = 20V
Gate-to-Source Reverse Leakage — | —}-100 Vgs = =20V
Qg Total Gate Charge — | —=1T71 Ip = 1BA
Qgs Gate-to-Source Charge — | — 1 14 nC | Vpg =80V
Qgd Gate-to-Brain ("Miller”) Charge — | —] 21 Vas = 10V, See Fig. 6 and 13
taony Turn-On Delay Time — | 11— Vpp = 50V
t Rise Time — 1 85 | — [~ Ip= 16A
ta(off) Turn-Off Delay Time — |39 [ R =5.1Q
t Fall Time — ] 35| — Vgs = 10V, See Fig. 10 @
Lp Intemal Drain Inductance e <( oy ) o) "l = EEMTen G
A 6mm (0.25in.)
from package
ts Jiramsoucy gy ST e “\\ and centerof die contact
Ciss Input Capacitance —— (1960}~ Vs = 0V
Coss Qutput: Capacitange — | 250 | — Vpg = 25V
Crss Reverse Transter Capacitance —— | 40 | —— | pF | f=1.0MHz SeeFig. 5
Eas Single Pulse Avalanche Energy@ —- |7008[185® | mJ | las=16A, L = 1.5mH
Source-Drain Ratings and Characteristics
Parameter Min. | Typ.| Max. | Units Conditions
Is Continuous Source Current PR MOSFET symbol °
{Body Diocde) A showing the
Ism Puised Source Current integral reverse B
Body Diode)® e e p-n junction diode. s
Vsp Diode Forward Voltage —_——1 12 V | T§=25°C,I3=16A, Vo5 =0V @
trr Reverse Recovery Time — I"115] 170 ns | T)=25°C, Ir = 16A
Qrr Reverse Recovery Charge —|"5051 760 | -nC | di/dt = 100A/ps @
ton Forward Turmn-On Time Intrinsic tum-on time is negligible {tum-on is dominated by Lg+lp)
Notes:

@ Repetitive rating; pulse width limited by

@ Igp < 16A, difdt < 340A/us, Vpp < V(grjoss.

max. junction temperature. (See fig. 11)

@ Starting Ty=25°C, L =1.5mH
Rg = 25Q, Ias = 16A. (See Figure 12)

T;<175°C

@ Putse width < 400ps; duty cycle < 2%.

® This is a typical value at device destruction and represents
operation outside rated limits.

® This is a calculated value limited to T, = 175°C .

www.irf.com



International IRF540N

ISR Rectifier

1000 vos 1000

TOP 15V TOP ngs %L
2
< o g ey
e o g
% BOTTOM 4.5 g BOTTOME:%
100 = S 100 &
3]
S = =S5 2
E o
3 5
3 &
k] s 4.5V
§ 0 o 4.5V w10
a a
- "4 -
o 0
y’ 20ps PULSE WIDTH 20ps PULSE WIDTH
: TJ=25°C ; T}=175°C
o 1 10 100 o1 1 10 100
Vps Drain-to-Source Voltage (V) Vps, Drain-to-Source Voltage (V)
Fig 1. Typical Output Characteristics Fig 2. Typical Qutput Characteristics
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Fig 12a. Unclamped Inductive Test-Circuit
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Fig 13a. Basic Gate Charge Waveform
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International

IGR Rectifier
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Fig 13b. Gate Charge Test Circuit

www.irf.com



IRF540N

International
IGR Rectifier

Peak Diode Recovery dv/dt Test Circuit

Circuit Layout Considerations
o Low Stray Inductance
+ Ground Plane
* Low Leakage Inductance
Current Transformer

¢ _dv/dt controlled by Rg
* lgp controlied by Duty Factor "D
s D.U.T. - Device Under Test
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i
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* Reverse Polarity of D.U.T for P-Channel
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*** Vg = 5.0V for Logic Levet and 3V Drive Devices

Fig 14. For N-channel HEXFET® power MOSFETs
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