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THE METAL OBJECT CRACK AND THICKNESS DETECTOR USE

ULTRASONICS
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1997

ABSTRACT

This thesis presents the development of the metal object crack and thickness by using
Ultrasonics. It’s non destructive testing. A probe will send ultrasonic pulse to the object and

receive the reflacted pulse from the object. When the object has crack, that delay time change

from normal.
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M3197 2.2 mmﬁaﬂﬁmﬁmua:mm‘nmuﬁumaﬂam

Tans {metals) c.(m/s) cr(m/s) P (g/cml)
agiitioy 6200-6400 3130 2,7
pgiiflouduinns 6500 lifidoya 2.7
NOUNFDY 3830-4250 2050-2200 8,1-8,5
Manwae 3500-5800 2200-3200 6,9-7,3
NDIAAY 4600-4750 2260-2300 8,9
Tansud 6800-7300 4000-4700 - 11,0-15,0
Man 5850-5900 3230 7,7-7,86
Az 2160-2400 700 11,3-11,4
Uson 1450 v 13,6
Tuaufiu 6280-6420 3360 10,2
Hina 5600-5894 2960-3219 8,8
Hinany 4760 2160 8,4
[{QU 3600-3790 1590-1760 10,5
manndreowma lug 5500-6100 3250-3450 7,8
manndrazy 5900-6100 3190-3350 7,7-7,86
AYyn 3210-3320 1530-1670 7,3
Mnaziau 5183-5460 2620-2860 19,1-19,3
daned 4120-4170 2350-2410 7,1




A1990 2.3 ANUS A AUF LR AN UL N8 Tany

olany (metals) c.(m/s) cr(m/s) P (g/cm’)
SHendLsdu 2400-2900 1100 1,1-1,25
uf210g 5260-5660 2960-3420 2,5-3,6
ufaud 3760-4800 2220-2950 3,0-4,6
uAInI0nd 5570 3520 2,6
uns IWada 1100-3900 litidoya 1,8-2,35
wWis Ui 2200 liifidoya 0,83
wesautln 2730 1430 1,18
Tndio lua 2200-2600 1100-1200 1,1-1,2
Tndalasu 2350 1150 1,06
nsufloundou 4750-6700 3000-3950 2,4
104 2300 hifidoya 1,2
81909 U 1480 Tifidoya 0,9
mnaou 1350 550 2,2
VYo - N -
i (20°C) 1250 ; 0,8
NALYBTU (20°C) 1920 . 1,26
vl Tasa (15°C) 1395 . 0,79-0,82
ﬁyw (20°C) 1483 - 1,0
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bttt bbbt

/‘¢ 111
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B =1a0anm (398) uA1na (cathode ray tube (CRT))
P =%UNAABY (test piece)

St =@muluFuau (reflector (flaw))

v o

Pr=WadudaI@oU (probe)

@ o a w

1 = 'Jmmﬂﬂﬁ'uﬁmnm (pulse generator)

[

= 1]nﬂ%“mﬁuﬁmmmmmumuau (time-base generator(sweep))

QU

v v
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U (receiver)

vu

zZ
S =INWAYYIN (transmitter)
E = @5 undu

A o a v .
a = AAUAYNIBUINAY (transmitter pulse)
UMNL

ngmm:ﬁ'auna"u (back wall echo)
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D = 411 (WAN) Mdnau ¢ (Tadiuns)
N =5z0:n18nau1nd (near field length) (fTaduny)

V= YUHNAU (°)

{ o 1 o 4 ar ] 4 =4
UM 2.14 dnyazvegsdniu vosdiaand(transducen lumanngn

D =20 fladuns A'=3 Uadas (N =33 aduns ve =4.3°)
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2.1.8 YH1AUBIAIAINDY (transducer)
aaunnudsani laindesAuagiuanumunvesdadinau d (Husiglele)

U

f (2.8)
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4 < a4 v e w1 A&
o f=A0NND c= mmmﬂau”lmﬁqmmmﬂau
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1UN 2.15 vinavestadeniy

YA ¢ D dmsuindudmiaeunenduasaiia D = 24 Tadums (20 aduas)

a a v o y o
iaz D =10 yaaluas (ﬂ')ﬁuﬂﬂlﬁﬂumu‘]ﬂlﬂﬂ)
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AAUTOU
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N = szozarwaaulndludag (near field length) vzlinnudunius 4 D uay

1 4
[Y o o
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AMVe1IAAU A TuileYaaaadl

q

A (2.9)

o A d
yudnauh -20 dB

o A 4
l\l\ ________________________ yuawmaun -6 dB

|
L

711 2.17 dhparsvesgisndwdunazviin : D =24 Gadwas 1 =3 fadwas 1dm

N =48 Uadung

A
P4
v

S

D-s

L

0
a

v = quﬁmﬁuﬁ -6 dB

o S = szozlaiin (Haduag)
D= faa mﬁ"uﬂ:j Asen (effective transducer)
Der= 0,95 . D

Dp = vinadurugudnandnay

5
[Do| -6 dB ~ 2.

31N 2.18 vinanazgUTaauildau
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S = AunvInaUTonN

‘ﬂ. v (Y s :‘l d’
TR = ﬂauﬁ:waunammﬁmﬁm I 1,23............. )

2.3.2 ms‘nﬂaavmqﬂnﬂws'aﬂmﬁ’eﬂnmnmusm
Tasldvimaaaunse (AAU Longitudinal wave) Hamsiansiiansdnuasin
[} o - 9y ' ' & A & Y [y n’:
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.....
.....
.....
.....
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2.3.3 Manareuniuninsinszven (lasldimaaeunse Ay Longitudinal )
[ 4 1 o 4 o :: U A
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3.1.1 1asezmmdadafluusinesily Tod 555
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MseenuL1993 exatadiaan luusnesAle IC 555 Ap MId1uInIAT RA, RB

uaz CA MmmeaniuANudves Vo fidesmslash ca ifnlszqeeiingzua 1c riw

o 1 2 o v..o
(RA+RB) 971LITIAH -3- Vee TUD9 3- Vee (i]i)‘lﬂgﬂ‘ﬂ 3.2) MIUU Eo (Initial Voltage)

Y o o o

e 1 2 3 &,
iy = Vectiaz ce= = Veo usedunwIdiudun sz E=vee 910
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AU 3.1 92 14N
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3.1.2 2slulumaidiavadluusines
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v ]
(Q2=on) MU Vg = Vg s + Vo (10 T0a D, retitetlosiusesdediimes uaziuauss
Q » tazluanzindnezifausaiu wiilszgegin ¢, Tawidu Eo (Bo = Vee - Vi)
WgUN 33 Mudves Q, wwde R, lufineaanmesves Q, uazesde R, [Whiy
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1 /
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et iugadi ¢, medszgnua (Eo=0v) dunavingt fusaiu v, =ov
P A s q ¥ Y S a @ g a
(1981 1,) 11189910 Eo = OV M Ianusmimuves ¢, iaumdugudTevu suifans s
¥ [
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WhiBnaesnilaiiflenldiunn foldledfifiuea wes 74221 dueaalugyliis.e
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PW = 0.7'C 1Ry (3.4)
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From monostable
I1C4 13 to buffer circuit
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0.01uF 74221 O
Monostable
14 8

From timming circuit
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3.1.5 N9 Transister Switch Differential
. . . . = b A o Qs o
2993 Transister Switch Differential Hwiisudygrafitlouninin
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e IBNYATADA (ANALOG -TO -DIGITAL CONVERTER)
¢ o L. d A dy a o o
Ao ladiady 89159 (Quantitation Error) nﬂummawag“lunnmmm A/D

converter ﬂmgﬂﬁ 3.14 (D) UARAIDY A/D converter 4 in Uanvazidea (resolution)

o e a a.

a = L) 4 ~y A
146/ 100 TadTra 517 3.14 (v) Haas AUy IuLBNIABNIRZIDINYAATRDATINE

= <] [ o - a
ldvziuduvesdyrmiouasnduyn

Digital output

Analog input A/ID converter ———p, (23)
NN ————A2 (22)

Va 100mV  |—— A1 (21)
resolution ~ ———A0 (2%)

)

»Output

OOOd 0001 : 0010 0011 0100 0101
(M)

gﬂﬁ 3.14 A/D converter : (1) '"ty nyal (V)Quantitation Error
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I's 1 a oo ¢ =2 aoa o EY o« [ 3 Y =
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0 ) fi1vea D/A Audaanfie 300 fadTva ednlsauminn$iruseduduyneg
] a A o 4 a a ¢ o .’,' ' . . [y dyd
Tuge 250 dad1an D9 350 Had 128 AATUAT Quantitation Error Tudnyaziife
50 fadlaan (lufeusidudunasziiify 300 Tadlradl + 50 Hadlaav =
a a I4 a a I'd a a I4 a a 14
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A -1 l L] _a wa =y 1 1 dv 1 o/
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ANUANGINTIVDAUITIAUB 19D
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oy
Y a Yo q
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Vb *®

(M)

gﬂﬁ 3.15 Analog comparator : (1) uty inyol

10 ) @ ulayneUNBINGS (ANALOG - TO - DIGITAL FLASH CONVERTER)

A/D flash converter fi® A/D u‘uu‘nﬁqTﬂmﬂ?iﬂuﬁ’numpmuamaamﬂu N-bit
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ueuraennelu 8 da 1datesndt 1 1 Tudn
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o Ay < a A yed
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/*************************************/

/* Main Program */
/***************************f*********/
#include <control.h>

#include <show.h>

#include <ultra.h>

#define Alum 6320;

#define Steel_Iron 5900;

[¥*xx%% Declare Global variable ***/
int vrow,vcol,vpush;

extern int buff[1024];

extern int distance_flaw;

boundwin Win[40]:

int vmaterial_constant;

int numwin=-1;

/*** Declare Prototypes ***/

void Firstscreen(void);

void Thirdscreen(void);

void Secondscreen(void):

void Selectmaterial(void):

void Selectfunction(void);

void Plotgraphwin(void);

void Savemenu(void);

void TextWindowS(int x1,int yl.int x2,int y2.int fcolor,int beolor),

N

void TextWindow(int x1.int y1,int x2,int y2.int fcolor,int beolor);

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

/* Function */

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

void Firstscreen(void)
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{
/* Plotwin */ Win[2].x1=55 , Win[2].y1=80, Win[2].x2=190, Win[2].y2=115,
Win[2].color=GREEN, Win[2].fillstyle=1, Win[2].effect=1;
/* Selectwin*/ Win[3].x1=250, Win[3].y1=80, Win[3].x2=385, Win[3).y2=115,
Win[3].color=RED ,Win[3].fillstyle=1, Win[3].effect=1;
/* Savewin */  Win[4].x1=435, Win[4].y =80, Win[4].x2=580, Win[4].y2=115,
Wi|1[4].coI01‘=MAGENTA. Win[4].fillstyle=1, Win[4].effect=1;
/* Win of Plot */ Win[5].x1=5, Win[5].yl=145, Win[5].x2=634, Win[5].y2=474,
Win[5].color=BLACK. Win[5] filistyle=1, Wi'n[S].effect=O;
Mouse_hide_cursor();
cleardevice();

Windows_background(0,0.639,479,LlGHTGRAY, D);
Frame_background(0.0,639,479, WHITE);

Windows_background(40.15,600,65,BLUE, 1); Frame_background(40,15,600,65, WHITE):

settextstyle(!,0,1);setcolor(!1):

outtextxy(55,29,"THE METAL OBJECT CRACK AND THICKNESS USE
ULTRASONIC "),

Windows(Win([2]); settextstyle(0,0,1); outtextxy(74,93." START TEST ");

Windows(Win[3)): outtextxy(285.93,"OBJECT");

Windows(Win[4]): outtextxy(470,93,"SAVE GRAPH");

Windows(Win[5]); Frame(Win[5]); /* Back Window color Black */

setcolor(LIGHTGREEN);

outtextxy(20,459."Press ESC break test");

outtextxy(207155,vmaterial_text);  /* Show name of material*/

outtextxy(160,155,"Thickness");

outtextxy(310,155,"mm.");

setcolor(14);

outtextxy(400,155."Distance Crack");

outtextxy(575.155."mm."):
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outtextxy(426,459,"Click find distance flaw");
Windows_background(10,170,630,455,BLACK,1); /* Clear Screen */
setcolor(LIGHTGREEN);
Plot_Screen();
Show_thickness(260,155,231.5,157.5); . /* Show graph */
Mouse_on_cursor();
}
void Thirdscreen(void)
{
/* Main */ Win[2].x1=55 , Win[2].y =12, Win[2].x2=190, Win[2].y2=42,
Win[2].color=MAGENTA. Win[2].fillstyle=1, Win[2].effect=1;
*clear */ Win[3].x1=435, Win[3].y =60, Win[3].x2=577. Win[3].y2=90,
Win[3].color=RED, Win[3].fillstyle=1, Win[3].effect=1:
/* Exit ¥/ Win[4].x1=435, Win[4].y =12, Win[4].x2=577, Win[4].y2=42,
Win[4].color=GREEN. Win[4].Fillstyle=1. Win[4].effect=1;
/* Save */  Win[5].x1=55 , Win[5].y =60, Win[5].x2=190, Win[5].y2=90,
Win[5].color=RED, Win[5].fillstyle=1, Win[S‘].effect=l;
/* Open */  Win[6].x1=250, Win[6].y =60, Win[6].x2=385, Win[6].y2=90,
Win[6].color=YELLOW, Win[6].fillstyle=1, Win[6].effect=1:
/* Win of Plot */Win[8].x1=5, Win[8].y1=145, Win[8].x2=634, Win[8].y2=474,
Win(8].color=BLACK. Win[8].fillstyle=1, Win[8].effect=0;
Mouse_hide cursor();
cleardevice();
Windows_background(0,0,639.479,LlGHTGRAY,I);
Frame_background(0,0,639,479, WHITE);
settextstyle(0,0,1); setcolor(BLACK);
Windows(Win[2]); outtextxy(84.23."MAIN M ENU™):
Windows(Win[3]): outtextxy(490.72."CLEAR");

Windows(Win[4]); outtextxy(494.23 "EXIT");
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Windows(Win[5]); outtextxy(105,72,"SAVE");
Windows(Win[6]); setcolor(1); outtextxy(303,72,"OPEN"),

Windows(Win(8]); Frame(Win[8]); /* Plot screen */
Plot_Screen(); /* Show graph */
outtextxy(20,155,vmaterial_text); /* Show name of material*/

outtextxy(160,{55,"Thickness");
Windows_background(250,l50,300,!70,BLACK,I); /* Clear, Tickness */
Show_thickness(260.155,231.5,157.5):

outtextxy(300,155."mm.");

Mouse_on_cursor();

}

void Selectfunction(void)

{

/* Plotwin */ Win[2].x1=55 . Win[2].y =80, Win[2].x2=190, Win[2].y2=115,

Win[2].color=GREEN, Win[2].fillstyle=1, Win[2].effect=1;

/* Selectwin */ Win[3].x1=250, Win[3].y1=80, Win[3].x2=385. Win{3].y2=115,

Win[3].color=CYAN ,Win[3].fillstyle=1, Win.[3].effect=l;

/* Savewin */ Win[4].x1=435, Win[4].y1=80, Win[4].x2=580, Win[4].y2=115,

Win[4].color=MAGENTA, Win[4].fillstyle=1. Win[4].effect=1:

/* Win of Plot */ Win[5].x1=3, Win[5].y =145, Win[5].x2=634, Win[5].y2=474,

Win[5].color=BLACK, Win[5].fillstyle=1, Win[5].effect=0;
do{
/* Click Windows 2-4 go to other menu */
numwin=Windows_cIick_change,dge(Z.S.vrow,vcol,vpush);
switch(numwin) /* Jump to other meun */

{

case 2: Plotgraphwin(); numwin=0: break:

case 3: Selectmaterial(); return;

case 4: Savemenu(): break:
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case 5: numwin=0;
Mouse_readstatus(&vrow,&vcoI,&vpush);
distance_flaw=vrow;
Mouse_hide_cursor();

Windows_background(520,150.570,170,BLACK, 1); /* Clear distance flaw

setcolor(LIGHTGREENY);
Show_Flaw_distance(533,155,504,157.5);

Mouse_on_cursor();

}

while(!((numwin>=2)&&(numwin<=5))):

void Plotgraphwin(void)

{

}

Mouse_hide_cursor():
setcolor(LIGHTGREEN):
while(Getkbnowait()!=ESC)
{
Write data();
Read_data();
Windows_background(lO,l70,630.455.BLACK,1); /* Clear Screen */
Plot_Screen():
Windows_background(250.150,300.170.BLACK.1): /* Clear Tickness */
Show_thickness(260.155.231.5.157.5):
}

Mouse_on_cursor():

void Savemenu(void)

[
1
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int colorplot=9;
Thirdscreen();
do{
numwin = Windows_click_changedge(2,7,vrow,vcol.vpush);
switch{(numwin)
{
case 2: Close_graphic(); Initial_graphic(): Gmouse();
Mouse_on_cursor(): break:
case 3: numwin=0; Clear_buff():
Windows_background(10.170,630,455,BLACK.1); /* Clear Screen */
Windows_background(250,150,300,170,BLACK,1); /* Clear Tickness */
Windows_background(520.150.570.170.BLACK.1); /* Clear flaw distance */
break:
case 4: Close_graphic();
clrser(); exit(0);
case 5: Mouse_hide_cursor(): save(); numwin=0: Mouse_on_cursor(); break;
case 6: Mouse_hide_cursor(); open(): numwin=0: :
setcolor(colorplot);
Plot_Screen(),
Windows_background(250.150.300. 1 70,BLACK.!): /* Clear thickness */
setcolor(WHITE):
Show_thickness(270.159.233,161.5);
colorplot++; Mous€_on_cursor();
if(colorplot==15) colorplot=9;
break:
}

fwhile(Y((numwin>=2)&&(numwin<=6))):

}

void main(void)
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{
vmaterial_text="None"; vmaterial_num|="00"; decpnt=2; vmaterial_num2="00";
NOTE();
getch();

Initial_graphic();
cleardevice();
Gmouse();
Mouse_on_cursor();
while(1)
{
Firstscreen();
Selectfunction():
i
}
NOTE(void)
{
clrscr();
TextWindowS(1,1.80.25.CYAN.RED):
TextWindow(1.1,80.5,BLUE.CYAN);
textc‘olor(RED):
gotoxy(10,3):
cprintf("THE METAL OBJECT CRACK AND THICKNESS USE

ULTRASONIC...VERTION 1.0 \n"):

TextWindow(6,8.74,23,BLACK.BLACK); .
TextWindow(7.7,73.22,LIGHTMAGENTA . BROWN);

textcolor(BLUE);

gotoxy(17.9);

cprintf("KING MONGKUT INSTITUTE OF TECHNOLOGY LADKRABANG");

textcolor(11):
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gotoxy(13,11);

cprintf("DESING PROGRAM BY...");

textcolor(9);

gotoxy(44,11);

cprintf("ADVISER™);

textcolor( WHITE);gotoxy(15,13);
cprintf("MRJINTAWAT THONGKUM");gotoxy(15,14);
cprintf("MR.CHAIYUT KONDEE"):gotoxy(15,15);
cprintf("MR.PRAKORN RUNGRUANG");gOto.\y(IS,Ié):
cprintf("MR.SARAYUT AMNUAISAK");
textcolor(14):gotoxy(46,13):

cprintf("MR.WISUIT ATIPORNTU M");goloxy(46, | 4):
cprintf("MR.WORAWIT SOMHA"):gotoxy(46.15):
cprintf("MR.SURAPONG SIRIPONGDEE");
textcolor(GREEN);gotoxy(15.20):
cprintf("EDUCATION ENGINEER 18"):
textbackground(BLUE);

textcolor( WHITE|BLINK):gotoxy(64.24):

cprintf{"Please any key...");

void TextWindow(int x[,int y1.int x2.int y2.int fcolor,int beolor)

{

int x,y;
textcolor(fcolor);
textbackground(beolor);
for(y=y1+1:y<y2:y++)
{

for(x=x1+1:x<x2:x++)

{
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gotoxy(x,y);
putch(0x20);
}
gotoxy(x1,y);putch(0xb3);
gotoxy(x2,y);putch(0xb3);
}
gotoxy(xI+1.yl):
for(x=x[+1:x<x2:x++)putch(0xcd):
gotoxy(xi+1.y2);
for(x=x1+1;x<x2:x++)putch(0xcd):
gotoxy(x!.yl);putch(Oxda);
gotoxy(x2,y1);putch(0xbh):;
gotoxy(x1,y2);putch(0xc0);
gotoxy(x2.y2):putch(0xd9):
} _
void TextWindowS(int x1.int y i.int x2.int y2.int fcolor,int beolor)
{
int x.y;
textcolor(feolor);
textbackground(bcolor);
for(y=y Ly<=y2:y++)
{
for(x=x|:x<=x2;x++)
{
gotoxy(x.y):

putch(0xb2):
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void Secondscreen(void)
{
/* Topic*/  Win[7].x1=150, Win[7].y 1=80, Win[7].x2=460, Win{7].y2=115,
Win[7].color=LIGHTMAGENTA, Win[7].fllstyle=1, Win[7].effect=0:
/* Aluminumn */ Win{8].x1=150, Win[8].y |=130, Win[8].x2=460, Win[8].y2=150,
Win{8].color=LIGHTGREEN, Win[8].fillstyle=1, Win[8].effect=1;
/* Steel Iron */ Win[9].x1=150, Win[9].y =165, Win[9].x2=460, Win[9].y2=1385,
Win[9].color=LIGHTBLUE, Win[9].fillstyle=1, Win[9].effect=1;
Mouse_hide_cursor():
cleardevice();
/* Windows_background(0,0.639.479,LIGHTGRAY .1);
Frame_background(0.0,639.479, WHITE):*/
Windows_background(200,15.440,65,BLUE. I);
Frame_background(200.15.440,65, WHITE):
settextstyle(1.0,2); setcolor( WHITE):
outtextxy(240.29." OBJECT TEST");
Win{7].x1=150; Win[7].x2=460:; Windows(Win[7]); Frame(Win[7]):
settextstyle(0,0,1); setcolor(BLACK); outtextxy(180.97."Material Logitudinal Velocity™):
Windows(Win[8]): setcolor(BLACK): outtextxy(180,140." Aluminum 6320 m/s 0.249
infus");
Windows(Win[9]); outtextxy(180,175."Iron 5900 m/s 0.232 in/us");
outtextxy(100,300,"THE METAL OBJECT CRACK AND THICK DETECTER USE
ULTRASONIC"),
Mouse_on_cursor();
}
void Selectmaterial(void)
{
Secondscreen();

/* Click Windows 8-35 go to other menu*/



do{
numwin= Windows_click_changedge(8,35,vrow,vcol,vpush);

switch(numwin)

{

case 8: vmaterial_constant=Alum;
vmaterial_text="Aluminum":
break;

case 9: vmaterial_constant=Steel_[ron;
vmaterial_text="Steel iron"; )
break;

}

while(!((humwin>=8)&&(numwin<=35))):
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/************************************/

/* FILE ULTRA.H ENTER WRODS */
JHRREA A AA A A A A A AR AR AR A AR
#include <stdlib.h>

#include <string.h>

#include <graphics.h> .

#define Esc 27

fidefine Bcksp 8

/* Declare Protoype */

void bcksp_action_file(int *f):

void enter_file_menu(int Lint r,int t,int b);

void outmessage(char *mes,int L,int r.int t.int b):
void out_file(int l,int r.int t,int b);

void clear_file(void);

int final_enter_file(char key. int f1);

int enterfile(int l,int r.int t,int b):

void writefile(int y);

void readfile(int *y);

void outdata(int data.int |,int r.int t.int b);

int savefile(void);

int openfile(void);

void save(void);

void open(void);

FILE *fp;

char tempfile[15]:

char file[15];

extern int buff] 1024];

char *mes[8]={"OK","CANCEL","NO FILE"."ERR FILE",
"WAIT PLEASE","ERR OPEN""SAVE FILE OK"."OPEN FlL.E OK"}.
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void bcksp_action_file(int *f)
{
-*f
tempfile[*f]=NULL;
}
void enter_file_menu(int l,int r,int t,int b)
{

setfillstyle(SOLID_FILL,CYAN);

bar(l.t-2,r,b+2);

setcolor(YELLOW):

rectangle(],t-2,r,b+2);

while(!kbhit())

{
setﬁllstyle(SOLID_FILL.L‘IGHTGRAY);
bar(l+2,t,r-2.b):
delay(150);
setfillstyle(SOLID_FILL.WHITE);
bar(1+2.t,r-2,b);

delay(150);

}

void outmessage(char *mes.int Lint r,int t.int b)

{
setcolor(RED);
settextstyle(DEFAU LT_FONT.,HORIZ_DIR,1);
setfillstyle(SOLID_FILL,WHITE);
bar(1+2,t,r-2,b);
settextjustify(CENTER_TEXT,CENTER_TEXT):
settextstyle(DEFAULT_FONT.HORIZ_DIR.1):
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moveto((I+r)/2,(t+b)/2);
outtext(mes);

)
void out_file(int l,int r,int t,int b)
{
setcolor(BLUE);
settextstyle(DEFAULT_FONT,HORIZ_DIR,I);
setfillstyle(SOLID_FILL.WHITE);
bar(i+2,t,r-2.b):
settextjustify(CENTER_TEXT,CENTER_TEXT);
settextstyle(DEFAULT_FONT,HORIZ_DIR,1);
moveto((l+r)/2.(t+b)/2);
outtext(tempfile),
}
void clear_file(void)
{
int f1;
for(f1=0:f1<=14;++f1)
tempfile[f1]=NULL;

1
J

int final_enter_file(char key,int f1)
{
int getf,ok=1 cancel=-1 .nofile=0,errfile=99;
getf=nofile;
if(f1>0)
{
getf=ok:
}
if(key==Esc)
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{
getf=cancel,
}
else if(Fl==0&&key=="\")
{
getf=nofile;
}
else if(f1<0)
{
getf=errfile;
}
if(getfl=ok) clear_file():
return getf;
!
int enterfile(int Lint r.int t.int b)

{
t

char key keyout;

int £1=0,getf,loop,out,nofile=99;
getf=nofile: loop=1: out=0:

clear_file():

enter_file_menu(lrt,b);

key=getch():
while(key!="\r'&&fl<=14&&loop!=out)
{

if(((A'<=key&&key<=Z)||(a'<=key&&key<="z)[|('0'<=key& &key<='9")[[key==""|key=="]|ke

y==92)&&f1<15)

{
tempfile[fl]=key: ++f1:
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out_file(l,r,t.b);

}

else if(key==Bcksp)

{
beksp_action_file(&f1);
out_file(l,r,t,b);

}

else if(key==Esc)

{
keyout=Esc;
loop=out;

}
if(loop!=out) key=getch();
h
if(key=="r")
{
strepy(fite.tempfile):
1
getf=final_enter_file(keyout,f1):
return getf:
}
void writefile(int y)
{
fprintf(fp,"%d" (int)y);
fputc(NULL., fp);
}
void readfile(int *y)
{

char data[50];



P

31

int datai;

fscanf(fp,"%s",data);

*y=atoi(data);

fgetc(fp);
}
void outdata(int data,int Lint r,int t,int b)
{

char str[207];

itoa(data,str,10);

setfillstyle(SOLID_FILL.WHITE);

bar(l.t,r,b);

settextjustify(CENTER_TEXT,CENTER_TEXT);

settextstyle(DEFAULT_FONT,HORIZ_DIR, 1)

moveto((+r)/2 (t+b)/2);

outtext(str);

}
int savefile(void)
{

int count=0,y.i;

/* for(i=0;i<=1023;++i) bufti]=i:*/
if((fp=fopen(file,"w"))I=NULL)

{
outmessage(mes(4],55,190,100.120);
for(i=0:i<1023;++i)

{
y=buffli];
writefile(y);
++count;

if{count==10)



fputc(0x0a,fp);

count=0;

}
felose(fp);
outmessage(mes[6],55.190,100,120);

}

else outmessage(mes(5].55.190.100.120)

return 1;

1
J

int openfile(void)
d

int count=0.y.i;

for(i=0:i1<1023;4++i)

buffli]=NULL.:

if((fp=fopen(ﬁIe."r"))!=NULL)

{ :
outmessage(mes[4],250,385,100.120);
for(i=0:i<1023:++i)

{
readfile(&buff[i]):
outdata(buff[i].250.385.100,120):
delay(1);
++count;
if(count==10)
{
fgete(fp):

count=0;

+
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}
}
fclose(fp);
outmessage(mes[7],250,3 85‘100,.120);
getch():
}
else outmessage(mes[5],250.385.100.120);
return |;
}
void save(void)
{
int check;
check=entertile(55,190.100.120);
if(check==1) outmessage(mes[0],55,190,100.120):
else if{check==-1) outmessage(mes[1],55.190.100,1 20);
else if(check==0) outmessage(mes{2].55.190.100.120):
else if(check==99) outmessage(mes[3],55.190.100,120);
if(check==1)
{
savelile();
}
setfillstyle(SOLID_FILL.LIGHTGRAY):
bar(55.98,190.122);
}
void open(void)
{
int check;
check=enterfile(250.385,100.120):

if(check==1) outmessage(imes[0],250.385.100,120);
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else if(check==-1) outmessage(mes[1],250,385,100,120);
else if(check==0) outmessage(imes{2],250,385,100,120);
else if(check==99) outmessage(mes[3],250,385,100,120);
if(check==1)
{

openfiie();
}
setfillstyle(SOLID_FILL.LIGHTGRAY);
bar(250.98.385.122);
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/************************************/

/* FILE SHOW.H */
/************************************/
#include <process.h>
f#idefine ESC 0x001B
#define ENTER 0x000D
#define Maxx 639
#define Maxy 479
/*** Declare Variables from project ***/
typedef struct{
intx!l; intyl:
int x2; int y2;
int color; int fillstyle;
int effect;
yboundwin;

extern boundwin Win[40];

[***% Declare Protoype ***/

void Initial_graphic(void);

void Close_graphic(void);

/* Use Mouse_initial() */

void Gmouse(void);

int Mouse_initial(void);

void Mouse_on_cursor(void):

void Mouse_hide_cursor(void);

int Mouse_readstatus(int *x, int *y, int *click);

int Windows_click_changedge(int firstwin. int finalwin.

int X. int y. int click); /* use Mouse_readstatus */
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int Getkbnowait{void);

void Usesound(int freq, int loop);

void Windows( boundwin point);

void Windows_background(int x1, int y1, int x2, int 2, int color, int fillstyle);
void Frame( boundwin point);

void Frame_background(int x1, int y1, int x2, int y2, int color);

void Edge unshawdow( boundwin point):

void Edge_shawdow( boundwin point);

/***************************#*****************/

/* Function */

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

void Windows(boundwin point)

{

/* x1 =left x2=right yl =top y2 = bottom */

/* colorr = color of background fillstype= Bacakground windows

/* effect = Style of windows  chage_edge= chang effect of edge*/

setfillstyle( point.fillstyle, point.color);

bar( point.x!, point.yl, point.x2, point.y2);

if (point.effect==1)

{

setcolor(BLACK);  line(point.x2,point.y1,point.x2,point.y2);
fine(point.x1,point.y2,point.x2,point.y2);
line(point.x2-1,point.y [-1,point.x2-1,point.y2-1);
line(point.x1-1,point.y2-1,point.x2-1,point.y2-1);

setcolor(WHITE); line(point.xl-I.point.yl-l,point.x2—l,point.ﬂ—]);
Iine(point.xl-l,point.yl-l,point.xl-l,p.oint.y2-l);
line(point.x1-2,point.y-2,point.x2-2,point.y 1-2);

line(point.x1-2.point.y |-2.point.x1-2 point.y2-2);
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}
void Windows_background(int x1, int y1, int x2, int y2, int color, int fillstyle)
{
setfillstyle( fillstyle, color);
bar(x!, yl, x2, y2);
}
void Edge_unshawdow(boundwin point)
{
Mouse_hide_cursor();
setcolor(WHITE);  lineg(point.x2,point.y | ,point.x2,point.y2);
line(point.x1,point.y2,point.x2,point.y2);
line(point.x2-1 point.y -1, point.x2-1.point.y2-1);
line(point.x|-1,point.y2-1,point.x2- 1 point.y2-1):
setcolor(BLACK): line(point.x1-1.point.yI-1,point.x2-1.point.y[-1);
line(point.x1-1.point.y!-1,point.x1-1 point.y2-1);
line(point.x1-2,point.y -2,point.x2-2,point.y | -2);
line(point.x1-2,point.y1-2,point.x1-2,point.y2-2);
Mouse_on_cursor();
return;
}
void Edge_shawdow(boundwin point)
{
Mouse_hide_cursor();
setcolor(BLACK); line(point.x2.point.y I,point.x2.point.y2);-
line(point.x1,point.y2.point.x2,point.y2);
line(point.x2-1.point.y-1.point.x2-1,point.y2-1);
line(point.xI-1.point.y2-1 point.x2-1,point.y2-1);
setcolor(WHITE); line(point.x1-1 point.yl-1,point.x2-1,point.yl-1);

line(point.x1-1 point.y|-1,point.x1- [ point.y2-1);
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line(point.xI-2,point.y1-2,point.x2-2,point.y| -2)

+

line(point.x 1-2,point.y [-2,point.x |-2,point.y2-2);

Mouse_on_cursor();
return;
}

void Frame(boundwin point)

{
setcolor( WHITE);

rectangle(point.x1, point.y I, point.x2, point.y2);

rectangle(point.x1+3.point.y | +3,point.x2-3,point.y2-3);

return;

}

void Frame_background(int x1, int y1, int x2, int y2. int color)

{

setcolor(color):
rectangle(x1.y1,x2,y2):
rectangle(x1+3,y 1 +3,x2-3.y2-3):

return;

}

void Initial_graphic(void)

{

/* Request auto detection */

int gdriver = DETECT.gmode.errorcode;

/* Initialize grpahics mode */
initgraph(&gdriver,&gmode,"");

/* Check if error */

errorcode = graphresult();

if (errorcode != grOk) /* an error occurred */

{
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printf(" Grpahics error : %s \n", grapherrormsg(errorcode));

printf(" Press any key to halt : ");
getch();
exit(1); /* Return with error code */

}

return;
}
void Close_graphic(void)
{
closegraph();
return;
}
void Gmouse(void)
{
if(!Mouse_initial())
{ printf(" Mouse could not be initilalize . \n"):
exit(1);
}

return;
}
int Mouse_initial(void)

{
union REGS regs:

regs.x.ax =0;
int86(0x33,&regs.&regs);
return regs.x.ax;

}

void Mouse_on_cursor(void)

{
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union REGS regs;
regs.x.ax =| ;
int86(0x33,&regs,&regs),
}
int Mouse_readstatus(int *x, int *y, int *click)
{
union REGS regs;
regs.x.ax =3 ; /* Call function mouse */
int86(0x33.&regs,&regs);
*click=regs.x.bx ;
*X = regs.x.CX:
*y = regs.x.dx;
return |;
}
void Mouse_hide_cursor{void)
{
union REGS regs;
regs.x.ax =2 :
int36(0x33,&regs,&regs);

return;

int Windows_click_changedge(int firstwin ,int finalwin, int x. int y. int click)

{

/* firstwin = number begin Windows at change edge

!

finalwin = number final Windows at change edge

intx = for value input to function Mouse function at = vrow
R DU "= veol
0t CHCK= e "= vpush

output int= number windows select interval firstwin to finalwin */
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int c;
do{
Mouse_readstatus(&x,&y,&click);
}while(clicki=1):
if(click==1) /* check click ¥/
for( c= firstwin ; c<=finalwin ; c++)
{
if(((y> Win{c].yD&&(y<Win[c].y2))&&((x>Win[c].x 1 )&&(x<Win[c].x2)))
{
Usesound(350,2);
Edge_unshawdow(Win[c]):
do|
Mouse_readstatus(&x.&v.&click);
Fwhile(click!=0): /* check release */

Usesound(500.1);

f(((y>Win[c].y &&(y<Win[c].y2))&&((x>Win[c].x | )& &(x<Win[c].x2)))

i
L

Edge_shawdow(Win[c]): return c; /* exit program */

else

Edge_shawdow(Win[c]);

——

1
§
return c;

}

int Getkbnowait(void)
1

union REGS regs:



regs.h.ah =6 ;
regs.h.dl =0xff;
int86(0x21,&regs.&regs);
return(regs.h.al);
}
void Usesound(int freq, int loop)
{
unsigned i=0;
unsigned char p;
int j:
union{
long divisor;
unsigned char c[2];
}count;
count.divisor=119382/freq;
outportb(67.182);
outportb(66.count.c[0]);
outportb(66,count.c[1]);
p=inportb(97):
outportb(97,p|3):
for(j=0; j<loop; j++)
for(i=0; 1<64000; i++);
outportb(97,p);
return;

}

92
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/*******************************************/

/* FILE CONTROL.H This Head file for control */
R e T Ty

#include "dos.h"

#include "stdio.h"

#include "stdlib.h"

#include "conio.h"

#include "bios.h"

#include "alloc.h"

#include "graphics.h"

#define Output_8bit 0x378

#define Input_Sbit 0x379

#define Qutput_4bit 0x37a

#define centre 449

#define factor gain 5

#define calibrate constant 0.078

/* Cohen Sutherlnad bound of windows */

#define Four 4

Hdefine xw_min 10

Adefine xw_max 630

Adefine yw_min 170

#define yw_max 450

/* Decalre Golbal variable */

int buff{ 10247,

int readx,check,decpnt.sign;

int distance_flaw;

float vmaterial_float;

char *vmaterial_text:

char *vmaterial_numl;
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char *vmaterial_num?2;

extern int vmaterial_constant;

/* Declare Prototype */

void Write_data(void);

void Read_data(void);

void Plot_Screen(void);

/* Cohen sutherland algorithm */

void Encode(int x, int y,int c[Four] );

int Accept(int ¢l [Four], int c2[Four]):

int Reject(int cI[Four]. int c2{Four]):

void Swap(int *x1. int *y |, int *x2, int *y2).

void Suther_clip(int done.int display. int xI. int vl intx2, int y2):./* use above function */

/* Find Thickness value */

int Find_thickness(int data[]);

void Show_thickness(int x1. int y[, float x2. float y2);

void Clear_buff(void):

/* Find Distance of flaw */

int Distance_flaw(int data[]);
void Show_Flaw_distance(int x1. int yl. float x2, float y2);

/*  Write data from A/D to SRAM */

void Write_data(void)

!
L

int delayx;

outport(Output_8bit.0x7): /*** [nitial port ***/
outport(Output_4bit.0x7f); /*** Select Hard clock ***/
/*** Reset binary counter 74HC19] by DO***/
outport(Output_8bit,0xT7e); /*** D ="Q" **%/
for(delayx=0:delayx<2:delayx++ Yo **¥* Delay time **%/

outport(Qutput_8bit.OX7f): /*** Up to binary ready count ***/



/*** Enable SRAM Write Mode by D2 & D3 7654 3210  **%/
outport(Output_8bit,0x73); *011rroolt #

/*** Enable A/D & buffer by D4 01100011 =63 ***/
outport(Output_8bit,0x63);

/*** Start to binary counter **%/

outport(Output_8bit,0x61); [2%* 0110 0001 =61 ***/
[*** Wait check A1Q = "Q" ***/
do{

check =inport(Input_5bit); /*%* Check D3 = "Q" ***/

ywhile(((check&0x01)>>3)!=0);

/*** Stop Binary counter by Inital Mode ***/
outport(Output_8bit,0xff); /*** Select Software colck ***/
outport(Output_4bit,0xff); /*** DO by 37a ="(" ***/
return;

}

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

/* Read data from SRAM */

[HHFAAAAA AR R EAREA RS EERFARAR AR RS RA KA F
void Read_data(void)

{

int delayx;

/*** Reset binary counter 74HC 9] ***/

outport(Output_8bit,0xfe); /*** DO ="Q" ***/

for(delayx=0 ; delayx<2 ; delayx++);

outport(Output_8bit,0xff);

/*** Enable SRAM Read Mode by-D2 & D3 and Disable counter ***/
/*** Enable Select data & buffer D6 & D5 *Ek/
outport(Output_8bit,0x9b); [*** 7654 3210 kA

/%1001 1011 =9B  **+/



96

/*** Enable Binary counter ***/
outport(Output_8bit,0x99); F** 1001 1001 =99 ***/
readx=0;
/*** Start Binary counter by PC Port(37a) D1 ***/
do{
outport(Output_4bit,0xfe); /*** Set DO Port 37a="]" ***/
buff[readx] = (inport(Input_5bit)>>4)&0x000f ;
readx++;
outport(Output_4bit,0xff); -~ /*** Set DO Port 37a = "Q" ***/
check = inport(Input_5bit); [**¥* Check D3 = "Q" **#/
ywhile(((check&0x0f)>>3)1=0) ;
/*** Disable counter for read 4 low bit and Set read 4 high bit b.y Do ="1" **¥/
" outport(Output_8bit.0xdb); [A%% 1101 1011 = DB **%/
/*** Reset binary counter 74HC191 For 4 high bit ***/
outport(Output_8bit.0Oxfe);
for(delayx=0 ; delayx<2 ; delayx++);
outport(Output_8bit,0xff);
/*** Enable counter D= "(" ***/
outport(Output_8bit.0xd9); [¥*% 1101 1001 = D9 **#/
readx=0:
/*** Start Binary counter for 4 high bit by Sync Pc by D1 ***/ .
do{
outport(Output_4bit,0xfe);  /*** Set DO Port 37a="1" **%/
bufflreadx] =((inport(Input_5bit)&0x00f0)|buft{readx]);
readx++; /*** Inport 4 ***/
outport(Output_4bit,0xff);  /*** Set DO Port 37a = "0" ***/
check = inport(Input_5bit);  /*** Check D3 ="0" ***/
ywhile(((check&0x0)>>3)!=0):

return:
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}

/*¥* Plot data to screen ***/
void Plot_Screen(void)
{
float loop,restx.resty;
restx=0; resty=0;
/¥** Read data to Plot ***/
for(loop=0 ; loop<=1024 ; loop++)
{
Suther_clip(0,0,restx, centre-resty, loop. centre-(buff[loop]*factor_gain)):
restx=loop; resty=buff{loop]*factor_gain;
}
}
void Suther_clip(int done.int display. int x1. int y1, int X2, int y2)
{
int codel{Four],code2[Four];
float m;
while(!done)
{
Encode(x1,yl,codel):
Encode(x2.y2.code2);
if(Accept(codel code2)) /* completely inside the window */
{
done ={; display=1;

}
else /* complete outside the window */
{

if (Reject(code! code))

{
t
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done =1 ;
}

else /* fine intersection */
{

/* make sure that (x1.y1) is outside window */
if{(codel[0]==0) && (code[1]==0) && (code|[2]==0) && (codei[3]==0))
{
Swap(&xl,&yl.&x2,&y2);
b
if(x11=x2)
m=(y2-y1)/(x2-x1);
if(code 1 [0]) /* cross left side */
{
yl =yl+(xw_min-x{)*m;
x| =xw_min;
}
else /* crosses right side */
if(codel{1])
{
vyl =yl+(xw_max-xi)*m;
x| =xw_max:
)
else /* crosees bottom side */
if(codel[2])
{
if(x1==x2) x1=xI;
else  xl=x! +(yw_max-yl¥m;
yl =yw_max:

]
)
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else /* crosses top side */
if(codel[3])
{
if(x1==x2) x1=xI:
else xI=x1+(yw_min-y[)/m :
yl =yw_min;
}
} /* else Reject */
} /* else Accept */
} ¥ while*/
if(display)
line(x1.yl,x2,y2): /* Line to screen */
}
void Encode(int x. int y , int c[Four])
{
/* use screen coordinate system */
if(x<xw_min) c[0]=1 :/* left of window */
else c[0] =0;
if(xw_max<x) c[1]=1: /* right of window */
else c[1]=0;
if{lyw_max<y) c[2]=1: /* below the window */
else c[2] = 0;
if{ly<yw_min) ¢[3]=1: /* above the window */
else c[3] =0;
return:
}

int Accept( int cl[Four], int c2[Four])

{
§

int k.a:
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/* if either has value '!" in its code .
thus, the line isn't completely in side the window */
a=1;
for( k=0; k<4: k++)
if(c1[k] || c2[k]) a=0;
return(a);
]
int Reject(int ¢l [Four].int c2[Four])
{
int k,r:
r=0:
for( k=0: k<4: k++)
iftcl[k]&&c2[k]) r=1:
return(r):
}
void Swap( int *x1,int * y1, int *x2. int *v2)
{
int *temp:
*temp = *x2; *x2=*x]; *x1=*temp:
ftemp = *y2: *y2=ty|; *y|=*temp:
return;
}
it Find_thickness(int data[])
{
float count.maxy.maxx:
maxy =-32768; /* Set max to mininum value */
for( count=20 : count<1024 : count++)
/* 1f maximum value is less than data. then assign value to max */

if{maxy<data[count])
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{ maxy = data[count] ;
maxx = count;
distance_flaw=maxy; /* Send data to global variable */
return maxx;

}

int Distance_flaw(int data[])
{
float count;
for( count=20; count<1024; count++)
if(data[count]> | &&data[count]<distance_flaw)
return count;
}
void Show_thickness(int x1, int v1, float x2, float y2)
{
float thickness;
thickness = Find_thickness(buff);
vmaterial_float = ((thickness*calibrate_constant)*vmateriaI_constant);
vmaterial numl = ecvt(vmaterial_float.3,&decpnt,&sign);
outtextxy(x1,yl.vimaterial_numl); outtextxy((x2+(decpnt*8)),y2,"."
}
void Show_Flaw_distance(int x1, int v, float x2. float y2)

{

vimaterial_float = ((distance_ﬂaw*calibrate_constant)*vmaterial_constant);

3

vmaterial_numi = ecvt(vmaterial_float,3.&decpnt,&sign):
outtextxy(xl.yl,vmaterial_numl); outtextxy((x2+(decpnt*8)),y2,".")

}
void Clear_buff(void)

)

{
t
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float loop;

for(loop=0; loop <=1024; loop++)
buff[loop}=0;

}
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Dual Monostable Multivibrator with Schmitt-Trigger Input
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FEATURES PIN CONFIGURATION
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Terminal Positive Regulators: " aikia
SG7800A/7800AC/7800/7800C/140/240/340
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SG7800A/7800AC/7800/7800C/140/240/340

DESCRIPTION

The SG7800A/7800/140 seres of posilive requlators ofter self
contained, lixed-voltage capability with up 1o 1 § amps of load cur-
rent and input voltages up to 50 volts. (SG7BO0A sanes only)

These units leature a unique on-chip tremming system 1o sel the
Output voitages 10 within = 1.5% of norminal on tha SG7800A saces,
£ 2.0% on the SG140/240 saries, and *4 0% on the SG7800/340
saries. The SG7B00A versions also otfer much improved line and
load regulation charactenstics.

Al protective lealurus of thermal shutdown, current limiting, and
sale-area control have been dasignad Into these units and since
thesa regulators require only a small output capacitor lor satislac-

FEATURES

.

Output voltage set internally to +1.5% on SG7800A
Input voltage range to 50 volts max. on SG7800A
Two volt Input-output ditferential

Excollent line and losd reguiation

Foldback current limiting

Thermal overlosd protection

Voltages avallable — 5V, 6V, 8V, 12V, 15V, 18V,
20V, 24v

tory performance, easa ol application is assured.

Although designed as lixed-voltaga requiators, the output voltage
can be increased through the use of a simple voltage divider. The

ABSOLUTE MAXIMUM RATINGS

low quisscant drain curent of the davice-insures good requlaton Device Input THO0A Seres Input Yoltage
whan this method is used Output Voltage Input Voltage (Output shorted
Yohage (operatling)  (trenebent)* 1o ground)
Product is available in harmatically saaled TO-3. TO-39 and TO-66 Y sV sov sy
power packages as well as the plastic T0-220 packaga sV asv S0V sy
8v v sov sV
12v asv sov sy
15v asv sov AV
SIMPLIFIED SCHEMATIC 18V v sov I8¢
A 20v sV SV asv
o 24V v sov asv
é—«\' — “sea note next page
..E' Operating Junction Tempersturs Range
SG7800A/7800/ 140 ~55°C to +150°C
- u.» $G240 0°C 10 +150°C
SG7800AC/7800C/340 0°C v +128C
mane et Storage Temperature Range ~85°C 10 +150C
Typical Powss/Thecmal Charsctertatics
Packege K (TO-2) [A(TO44) | P (TO-7301 | T (TO-3%
. ooty 20w | 15w | tsw | 2w
25°C Ambsant 2
oy e 43wl dow| 20w [1ow
K o Desgn Cument 15| 154 [ 104 (084
T 'Y Therm. Res. 84C ("C/W) 30| sof 320 | s
LJ 9JA ("C/w) as w0 &0 120
e
CONNECTION DIAGRAMS TOP VIEWS CHIP LAYOUT
Tab
o o Tk o) S
10-179
@ FRONT VIEW
® & |
oureur ¢ V- tnout
O 2~ Outeut
% \ (@ 3 - Ground
-t g e Tab - Ground

LR el
1O

To-
103
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National
Semiconductor

LM117/LM217/LM317 3-Terminal Adjustable Regulator

General Description

The LMIT7/LM21T/LM317 are adjustable 3 terminal
positive voltage regulators capable of supplying in excess
ol 1.5A over a 1.2V 10 J7V output range, They ate
exceprionally easy to use and require only two externat
resistors to sel the output voltage, Further, both tine
andl toad regulation are better than standard fixed requls-
tors Also, the LM117 15 packaged in standard transistor
packayes which are eanly mounted and handled.

In 3ddition to higher performance than fixed reguiators,
the LM117 series offers 1{ull overload protection
avaiable only n IC’s, tncluded on the chip are current
lmit, thermal overload protectian-and safe area protec:
von. All overload protection circuitry remaing fully
functionai  even I he adustment terminal s
uncymnected.

Features

& Adpusiabile output down to 1.2V

* Zuaranteed 1.5A output current

® Line reyulation typically 6 014V

* Load regutation typrcolly 0.1%

# Cutrent hmit constant with temperature

= 100% electrical burn.in

L) tinnates the need to stock many vollages
» Sitandard J-lead tranustor package

2 8D df npple regection

Normually, no capacitors are needed unless the device i
sewated lar lromy the input Blter capacitors in which
case a0 0pul bypass s neeoed. An optoniat output
411301101 can be added to smprove transient response,
The adjustment termunal can be bypdssed to achieve
verv high cipole rejections ratios which are difticult
10 achteve with standurd 3-terminal reguiators.

Connectlon Diagrams

Besides replacing fixed regulators, the LM117 is uselul
in 3 wide variety of other apphcaticns, Since the regu-
tator it “tloating™ and sees only In npul-to-outut
ditlerential voltage, supplies of seveial hundred volts
can Le requiated a3 long o8 the m. ximum input 10
vutput ditlerential is not exceeded.

Also, it makes an especially imple ad ustable switching
requidtor, a programmable output egulator, or by
connecting a fixed resistorn. between th adiusiment and
output, the LM117 can be used as ¢ precssion Current
reguistor, Supplies with efectronic swutdown can be
achieved by clamping the adjustment t rminal to ground
which programs the output ta 1.2V vhere most loads
draw lhittle current,

The LMIT17K, LM217K and LMJ1TK ere packayed
stonderd TO-3 trannsior packages wrile the LMII7H,
LMZ217H and LM317H are packaged in a sohd Kovar
tase TO-39 transistor package. The LM117 is reted for
vperetion hhon  85°C to 11507C, “he LM217 troin
-25"C to +150"C and the LM317 tror1 0°C to +1257C,
The LM3N7T und LM3I1IMP, rated fo ooeration over 4
0°C to $125°C r1ongu, sre avwilabls v v TO-720 plssug
packuge and a TO-202 puackagye, respect vely,

For apphcations requiring greater o itput current in
excess of 3A and 5A, see LMISO sre and LMI138
series data sheets respeclively, For th- regative comple.
ment, see LM137 senies data sheet

LMY Saries Pachager and Power Capebilnty

(TO-38TER)
Metal Con Pocha +

son-rTegat »
N\,
[ Ll
1 O—— sonttmrar
ey
outrur 1 ouTrvl
€Al 3 ourryy
$9TT0w vigu

0rIte vHw

Grdor Number:

LMI117K STEEL
LM217K STEEL
LM31IX STEEL
Bt Pockeyn XOIA

Order Nuiber:
M7
LM217H
LMITH

Sae Pockage HOLA.

AATED DESIGN
DEVICE PACKAGE POWER LOAD
DISSIPATICN CURRENT
LM117 103 Iove 15%A
LM217 <
St 1039 w usa
CIA3IT 10 7:0 15w T5A
[ Y0 207 T SW 0 bA
TO29) (T0-2201
Metal Con Packngs A i 4 tro.202

EOJ )

{ = Voer

LYY — Yy

Al

Yeur e
LY LERZIT

Order Numbmr:
LMI7T .

Sov Pockage TOID

b Yout
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221 Crescent St Waltham MA 02154
Tel: 800-225-8330, 617-899-2719

>z>§m,_.m_o..m Fax: 617-899-1552

RY

TRANSDUCER DESCRIPTION

PART NO.. A106S FREQUENCY:  2.25 MHz
SERIAL NO.: 228280 ELEMENT SIZE: .5 in. DIA
DESIGNATION: ~ CONTACT

TEST INSTRUMENTATION

PULSER/RECEIVER:  PANAMETRICS 5052 UA f1

DIGITAL. QSCILLOSCOPE: LECROY 9400 - V 2.06FT 3E0322
TEST PROGRAM: 1P 1031 VER. 965 1D SEIUP:  DWG. 59/
CABLE: RG=58 /1) FrNeIE: 1.

TEST CONDITIONS

PULSER EMERGY: |

PULSER DAMPING: 100 ohm

RECEIVER SETTING: 40 dB GAIN / 54dB ATTENUATION

TARGET: BACK WALL OF 1.3 in. STEEL

MEASUREMENTS PER ASTM E1065

WAVEFORM DURATION: SPECTRUM MEASURANDS:

~14DB LEVEL ~— 74415  CENTIR FREQ. ———= 2.31Mlz
~20DB LEVEL ~— 936US  PEAK FREQUENCY —- 2 34MHy
—40DB LEVEL —— 19205  —BDB BANDWIDTH —— 73.50 %
COMMENTS:
<. ae ACCEPIED. L L
.\\. i -
TECHNICIAN: (4)  _~ \ _ DATE: 12-18-96

SIGNAL WAVEFORM

0.8 y—— : : : T
0.4 p—reee-- W ............... m ........ um ........ m ........ ;.m m
0.4 IO SO N |
....... i S S .
(0 w A
( .5 USEC / DIVISION )
FREQUENCY SPECTRUM
i.0 H ‘ g ' N
0.8 |- .
O@ . M .............. ; .
- —eag ¢\
0.4 f=----- ”. ...............
O w. brmaamaan m ............. :
i
N
00 _ - I
000 _ . . 250 _u i1
(MHz) o _

(VOLT)
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