dipnoayanan wsy WU IIANTETY

w o ¥ d 3/
fmugudanaImuamullsunsula

PROGRAMMING POSITION CONTROL VALVE

WA 130l

UIHFIN I

[§
favnil...

al

RUNZDE U G 25.8.9
'au,mau,ﬂ..l.ﬁ..ﬁ.-ﬂ.,_,&g

d
auY I

529H1

b lblbnd!

0
Jevseraratasrnnenesiansurenass e

L] PP ¥ g W ar
WBganiinusidugumilwamsinnmumdnganSyanimnsumansiiadia

MVINIAINTTUMIIAYN

s 4

MAWIAINTINMITAgN  asedanssumans
ar < ¢ v (7
aoiunalulagwizeeuni IS IguMHITINNIEYa

5 =
Un1sanyl 2548



PROGRAMMING POSITION CONTROL VALVE

SARAWUTH SOMBOON

SAWIAN TIWONGSA

A THESIS SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIREMENT FOR THE DEGREE OF
BACHELOR OF ENGINEERING IN INSTRUMENTATION ENGINEERING
DEPARTMENT OF INSTRUMENTATION ENGINEERING
FACULTY OF ENGINEERING
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG
2005



MAPNIAIMNITUM I TAnN
= <
AR IAINT I IAAS
amiiumalulognszaeundus nammsmansziia

TususesSaaniinug

wr 9/ L) o o o ¥ ¢ ¥
weliantinug  dmuqudnnisndinsunun Tisunsl3

PROGRAMMING POSITION CONTROL VALVE

ar o o = o L] o &
Wnfngdam WATIA auyIsl sHalszdidy 46015460
MPASIHIBY T hadsz$ida 46015466
YIayan WINTINAITAT IR
MU N3 s Tanu
=) =
Unmafnu 2548
¢ a ¢ a A
p1sogAIuRsleantinus aeiioYe

WL E19 YA (ﬂ—;ﬁh" }\r?)
Y <>

=3 ar ¥
MAIVITUIBIUDD

A"

a & d
(aaszing  Qamiaed)

Aamhamndndanssumsiagu



o 5 L & w a r o 1)
Wveilganiinug  Amugudnniainanuguuuy idsunsu1d

PROGRAMMING POSITION CONTROL VALVE

wnAnugdan wwAsTal auysel sAmlsz911 46015460
WWASHIU 5T stm)szdidn 46015466
dci ®
a10sanfinm WAL W Ay
= =]
imsfinm 2548
ut 1
UNnnNALD

3
o ar o v o [l
unanuil Idiuauemsaiisdinivaudniidiningy udiuusmily
o, T a 3
IINAADINIA UK UIUDI7187 (Stroke Indicator) HIAAIND (0-100 %) YU LCD Module
wr o o o ] o =
wasnminezilunsadudmauaudumiamsidla-lla 431187 Tagazldadune (Key-pad)
1 o 3 o 3 E v s
Tunsteunniiunosiiud (0-100%)  uaAwARI8 LCD Module  Fam 1/ 101119937187
4 civ T ar A & o = ~
wlauuntiszdslilisdaunusnzdsznoudin s TasnouInsmesiuazrevsdinanseiind

& o o ' g ¥ o
LWE}G!"HE!Hﬂ'ﬁﬂ'ﬁjﬂmﬁ’Illﬁuﬁﬂ'ﬁﬁﬂﬂ-ﬂﬂ’ﬂﬁ? ATAYU UV TIATIU 4-20 mA.



Thesis Title Programming Position Contro} Valve

Authors Mr. Sarwuth Somboon
Mr. Sawian Tiwongsa
Thesis Advisor Asst.Prof. Sart Kammoon
Year 2005
ABSTRACT

This article has presented the building up a fortune controlling a valve position.
In the first part succeeded to experience take a position (Stroke indicator) of the control valve.
With show LCD Module (0-100 %). There after closed a -openness position. By will use
the Key-pad. In the value feeder was the percent (0-100 %) with show LCD Moadule.
Which the position value of the control valve will still send the controller. The Programming
Position Control Valve it will micro controller and electronic circuits assemble. For use controlled

position an openness and closes the control valve. With a standard signal 4-20 mA.
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3.4.2 MAWAN (Controller)
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mp(t) = Kpe(t)+m (3.18)
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{

mp(t) = K [e(e)de+m, (0) (3.20)
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de(t
mp(t) = K d(t) (3.21)
A 1 o ar . -
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No. 3wmsgUnsal S No. swnisgUnsel o
1| nifeuaauny 22015V 1 20 | LM358 2
2 | IC Diode 1103 2W06 1 21 | PCF8591P 1
3 | C2200uF 25 V Electrolite - | 2 22 | Socket 16 Pin 1
4 | C100uF 25 V Electrolite 2 23 | Socket 8 Pin 2
5 | C10uF 25V Electrolite 2 24| Key-Pad 4x4 1
6 | C 1uF 25V Electrolite 2 25 | LCD Module 1
7 | IC Regulate KA7809 1 26 | R 50k 1/4 5% 1
8 | IC Regulate KA7909 1 27 | R 47k 1/4 5% 1
9 | IC Regulate KA7805 i 28 | R 30k 1/4 5% 3
10 | IC Regulate KA7905 1 29 | RIM 1/45% 3
11 | Heat Sing 4 30 | VR 1fendh 10K 1
12 | Fuse 220V 0.5A 1 31 | VR ifionih 500 1
13 | Con 2 Pin 9 32 | VR 50K 1
14 | Con3 Pin 2 33 | VR 10K 1
15 | Pow Con 2 Pin 1 34 | VR5K 1
16 | Header 8x2 A2f] ¥1n3 9 1 35 | VRIK 1
17 | Header 8x2 A1iie 1 36 | 2N3053 1
18 | Header 8x1 A2 ¥IA59 1 37 | PCB 1
19 | Header 8x1 A3y 1 38 | EOUN 0.51R3 1
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No. TemsgUnsal S
39 | VR 100K 1
40 | UHUWAAANNUT 0.5 cm 1

4.3.5 MINAABINDS

o ' ¥vq 9 k4 4 v 1
MNMTIADNITUALNANDINIG 1111“]5@11!IlﬂﬂﬂJN'E]uLI"'UﬂTi1‘5&1”1ﬂ€i“ﬂﬂﬂ@ﬂﬁﬂﬁ]ﬂ%ﬁ

vunsa s Tduesa

4.3.6 9anuUVDILI993 1ael¥lisinsi PROTEL 99 SE

= Design [xplorer - [D:\praject int\S0S.ddh]
!wmzamm.mrmmwuemwhmm - &%
ik 2HS PPAEI B L5150 F P B H wa? !

(PRAwE DAL NSRBI TNAET A S BOCOORIRE

| Exlom | powss PeB] 0 et 7 B 505 Pob [ Previen 505 7PC]

© ) CAM Cutpurs for SO5.cam
£3J Copy of Praview 505 PPC
£l Proview SUS.PRC

g 505

) 3058

e, ———

A UTBYD P

7N 4.10 uaasli/sunsy PROTEL 99 SE N4 lunseanuuuaisnias



51

4.3.7 M3NAAIIDS

a ] a:f ar ¥ ¥ = ¥ ¥
u"Iliwuﬂﬁuﬂ-lﬂﬂa’]ﬂj\ﬁlii‘ﬂulﬂﬂ'luﬂﬂﬂﬂuﬂﬂvl'} HASATINTDUNNUYNADIUD]

RIS E P

3
(9) 81823393 Signal Condition UMitHUL/TU

(%) 2107999 Supply UMIHWSY

¥ ¥
(ﬂ'l‘ﬂ‘ﬁ 4.11 UAAIAYNIIUNLHULTY



<
43.8 Usznevginsainamines

(V) 2993 Power Supply

:; o ] év
AN 4.12 uaasn1sdsenougilnsalaauunruilsu

v ¥
MNA 4.13 LAAINIARAY Key-Pad 1A LCD Module

52



53

4.3.9 A59a9Y
° o o o v J
AsvABUNAZIIMINARBIVYTIa0A AU gy TYsunsu'ld

woldinileinasiiadeannsaldnuldgndes

1. Span Adj. (OV-5V)

2. Zero Adj. (OV-5V)

3. Zero Adj. (4mA-20mA)
4. Span Adj. (4mA-20mA)
5. Set Point

6. Manipulated Signal

7. Process Variable

8. Bar Graph

9. Keypad

a o "ow n’: ' @ [ 1 o v
MNN 414 LAAIAUIRUIANIMVBIAIAIVANA I EINa M T sunsy 18

4 o o (-] 1 {
MNN 4.15 uaauusassdmugudmmtiinauu Tsunsy1d



=
unn 5

manaasdlazHani1inaasd

5.1 yalszasnlumsnanes

A 1 d'l a ¥ & o d’. c{
1. wenagauiievimsilouaninfduna 0-100% 1drasamaeundla-la
amatou1ans e
d'l 1 ¥ o o  dar - -
2. INOVIATRUNATUAAINAYDIID LCD Laadua Iadunus nunsmaeuiila-ila
YDINAINIVA
A o & W o
3. wenadeumslidnugunaimivawun Tdsensyld aruaundwnila

{Closed Loop) T mmusiitlon1dess

5.2 THADUATINAAB
5.2.1 NOADUTIUNIINTAING

¥
Tudumsnaassfidiumsnagevduuansayes 1L.CD Tngve ¥ Standard Supply

w0 IFhnszudase 4-20 mA.

L.CD
[ ]
-
Micro
Air Controtter
Supply Pt T
g Y
Standard | + i Differentiat
Supply I/P Converter Air Output Amplifier
- A S

4-20mAde Tt

Controt
Valve

§ 3 4
.ﬂ'l‘ﬂﬁ 5.1 !Lﬁﬂ\?ﬂﬁﬂ"ﬁﬁﬂ@ﬂﬂSMﬂWiﬂﬂﬁﬂimﬂﬁ LCD

o 1 & :
1. vmsaeeesiazgUnTalaiuning 5.1

2. »wvfinszuansa9n Standard Supply



55

3. I3 Set Zero, Set Span  LBUISUUAITER Sensor a13130 a1 LTI Stroke
Valve I8 329101535208 MSIAADURYDS Stroke Valve BAMINY 1.9 irufiums

a. hinsafeananino-1.9 om Wi 0-100% el lumsgainsiadeufives
Stroke Valve

5. wonnuFunszuda i 420 ma. Tnedunasivasnnuauiing iaus s

I-P Converter 11 19A1AMUFUAINAIT 1IHANITNABOIR 5.1

6. MINITNARDIMUMIIHAMINAADIT 5.1 nAudna assualidh  uozdn
% Stroke Valve
M 5.1 HAAINAMINARDIA IR IHE
HRUBIMTHATOUIIE
P (psi) TS (mA) Stroke (%)

2 4.02 100

3 5.51 93.2

4 6.74 84.9

5 8.01 76.5

6 9.18 69.3

? 10.46 57.3

8 11.92 49.8

9 13.23 41.7

10 14.57 36.1

11 16.11 25.9

12 17.24 16.5

13 18.53 8.7

14 20.03 0
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Key adei1 ndeit2 n¥eii3 AVERAGE

Pad a9 S Gl it m i as ol
0 0 0 0 0 0 0 0 0
5 43 0 4.2 0 4.5 4] 4.3 0
10 9.1 1.9 9.1 2.1 10.3 3.7 9.5 2.7
15 14 6.8 14.2 7 14.1 7.2 14.1 7
20 8.9 11.9 18.9 12.3 20.1 13.5 19.3 12.7
25 24 17 25 18 24.8 19 24.6 18
30 30.1 227 29.7 23 31.5 24 33.7 23.2
35 35.6 27.9 36 28 35.2 28.2 35.6 28
40 41.1 33.4 40.7 33.8 a2 34.6 412 33.9
45 46.3 38.7 46.5 38.6 45.5 38.7 46.1 38.6
50 51.4 44 51.2 44.4 52.4 45.2 51.6 44.5
55 57.1 49.9 58 51.2 57.5 50 57.5 50.3
60 62.8 55.1 62.6 55.5 63.6 56 63 55.5
65 67.9 61.4 66.8 61.6 67.5 62.1 67.4 61.7
70 73.1 66.7 73.1 66.5 74.3 66.7 73.5 66.6
75 78.4 72 78 73 77.9 72.6 78.1 72.5
80 84.5 77.8 843 77.6 85.1 71.6 84.6 77.6
85 89 83.1 87.7 84.3 90 83.8 88.9 83.7
90 95.1 88.2 94.7 88.2 95,6 88 95.1 88.1
95 99.2 99.2 99.4 99 99.2 99.2 99.2 99,1
100 100 100 100 99.4 100 99 100 99.4
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a ' { q’.: =y o
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4 : a o [ 1 o T
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ar
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y = o
ﬂ]‘:ﬂ\iﬁ 53 !.i.ﬁﬂ\w\lﬂﬂ']'iﬂﬂﬂ'ﬂQﬂ'JUﬂllﬂ_ﬁlﬂﬂ'Tlﬁq (Close Loop)

HAN1INABDINIUNITITIAE (Close Loop)
Keypad (%) Toutput (mA) P (psi) LCD (%)
0 20.01 14 0
5 18.21 13 5
10 17.38 12.4 9.9
15 16.63 11.9 15
20 16.09 11.2 19.9
25 15.26 10.9 25
30 14.71 10 301
35 13.7 9.6 35
40 12.87 9 40.1
45 12.16 84 45
30 11.53 8 50
55 10.77 74 549
60 10.19 7 60
65 9.36 6.1 64.9
70 8.6 5.5 70
75 7.84 5 74.9
80 7.14 4.5 80
85 6.31 4 85.1
90 5.72 3.6 90
95 5.04 3 95.1
100 4.02 2 100
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HAMINANBINILANMSTAAT (Close Loop)

Keypad (“o) Toutput (mA) P (psi) LCD (%)
0 19.98 14 0.1
5 18.46 12.9 4.8
10 17.47 12.1 9.9
15 16.93 1.8 15
20 16.14 1.2 20.1
25 15.36 10.8 25
30 14.87 10 29.9
35 13.94 9.4 35
40 13.11 8.9 39.9
45 12.49 8.4 45
50 11.63 7.9 50
55 10.97 7.2 549
60 10.43 6.9 60
65 9.56 62 65.1
70 9.03 5.8 70
75 8.51 5.4 74.9
80 7.75 4.8 80
85 7.07 4.1 85.1
90 6.15 3.5 90
95 5.42 3 94.9
100 4.07 2 100
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#include "89c51ac2.h"
#include "absacc.h”
#include "intrins.h"
#include "Delay.c"
#include "scankey.c"
#include "12C.c"
#include "led.¢"
#include "a2d.c"

#include "Tx Rx.c"

#define BARLEVEL 625
#define Direct 0

#define Reverse |
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/*****************************************************************************/

void PID Out(void);
void TunePID(void);
void TunePage(void);
void MonPage(void);

void Monitor(void):

void WR_PV(unsigned int Buffer);
void SetSP(unsigned char key);
void SetKP(unsigned char key);
void SetTI(unsigned char key);
void SetTD(unsigned char key);
void ChkSP(void);

void ChkKP(void);

void ChkTI{void);

void ChkTD{(void};

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

bit Mode,Pass=1;

/f Reverse or Direction
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bit TuneMon=0;
unsigned char Cnt=0,Index=0,Step=0;
unsigned int Data=0,DlySet=0,blink=0;
unsigned int tempSP=0,tempKP=0,tempTI=0,tempTD=0;
unsigned char SetS[3]={0,0,0},SetP[4]={0,0,0},Seti[4]={0,0,0} SetD[4]-{0,0,0};
float err2,errl err0,Mv1,Mv,Sp,Pv;
float Kp, Ti,Td;
sbit Lamp=P2"6;
f*****************************************************************************/
void ReloadPID(veid)
{ GOTO_XY(0,3); WR_3WORD(tempSP);
GOTO_XY(0,12); WR 4WORD(tempKP);
GOTO _XY(1,3); WR_4WORD(tempTI);
GOTO_XY(1,12); WR_4WORD(termpTD):

}
void DlySetTime(unsigned char Sec)
{ if (Sec<181)
§ DlySet= Sec*50; /1 Sec =50 Count
THO=0x88;
TLO=0x09;
TR1=1;
¥
}

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

void main()

{
unsigned char Key,i; // LCD Menu

ADCF=0x01;
TMOD=0x11; // Timer0Q 16 bit,Timerl 16 Bit
THO=0x88; /1 18432000/12 : 1536000/50=30720 :7800H
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TLO=0x00; / 10000H-7800H = 8800H

TH1=0x88; A 18432000/12 : 1536000/50=30720 :7800H
TL1=0x00; # 10000H-7800H = §800H

SCON=0x50; /f Serial Port RxTx Mode

T2CON=0x34; // Baud rate mode

RCAP2H=0xFF;// 18432000/2/16=576000 :576000/9600=60 =3CH
RCAP2L~0xC4;// 10000H-3CH = FFC4H

EA=L;
ES=1;
ETO=1;
ET1=1;
TRO=1,
TR1=0);

Sp=50; Kp=50; Ti=50; Td=2; Mv=0;

tempSP=S8p; tempKP=Kp; tempTI=Ti; tempTD=Td;

Init Led();

while(1)

{
Hf(DlySet==0){ Monitor(); Pass=1; } // Monitor Mode

ifl(Scan_Key()=Func)&&(DlySet=0))
{ KeyUp(); DlySetTime(2); Pass=0; TunePage(); ReloadPID();
Step=0;
for(i=0;i<3;i++){ SetSi]=0; }
for(i=0;i<4;i++){ SetP[i}=0; Setl[i]-0; SetD[i]=0;}
Index=0;

tempSP=Sp; tempKP=Kp; tempTI=Ti; tempTD=Td;



if{Pass==0)}
{ if(blink>=10}{ TunePID(); blink=0; }

ifl(Scan_Key()!=0xFF))

{ Key=Scan Kev();
DlySetTime(2);
KeyUp();

iflKey<10)
{ switch(Index)

{ case 0: SctSP(Key); break;
case 1: SetKP(Key); break;
case 2: SetTHKey); break;
case 3: SetTD{(Key); break;

default : break;

¥
)
if(Key==Enter)
{ switch(Index)
{ case 0: ChkSP(); break;

case 1: ChkKP(); break;
case 2: ChkTI(); break;
case 3: ChkTD(); break;
default : break;

Step=0;
for(i=0;i<3;i++)}{ SetS[il=0; }

for(i=0;i<4;i++){ SetP[i]=0; Setl[i]=0; SetD[i}=0;}



}
}// While Loop

}
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ifiKey==Clear)

{ tempSP=Sp; tempKP=Kp; tempTI=Ti; tempTD=Td;

Step=0;
for(i=0,i<3;i++){ SetS[i]=0; }
for(i=0;i<4;i++){ SetP[i}=0; Setl[i}-0; SetD[i]=0;}

}

iflKey==Func)

{ Index=Index+1;
ifilndex=-4)
{ Index=0:}
Step=0;

ReloadPID();

i

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

void Serial_Int() interrupt 4
{ if(RD)
{ RI=0;
Mv=SBUF;

!

void Timer0() interrupt 1

{
THO=0x88;
TLO=0x00;
blink=blink-+1;

// Time Base 20 ms



Data = AZD{(0);

Process Value
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7

Pv=Data*(0.19569471624266144814090019569472);

Cat=Cnt+1;

if{Cnt>=10)

{ Cnt=0; PID_Out();
TX BYTE(Sp);
TX_BYTE(Pv);

}

}

void Timerl() interrupt 3

{ THO-(x88;
TLO=0x00;
DlySet--;

if(DlySet==0)} {
i

1 Cnt=20 ms { 5 Cnt=100 ms)

//Time Base-Reload

TR1=0; }

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

void PID_Out{void)
{ float T=0.2;
float a,b;

float kp,ti,td;

kp=Kp/100;
ti=Ti/100;

td=Td/100;

err2=errl;
errl=err(;
Mvi=Mv;

/{ Update Error

/f Update
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err0=Pv-Sp; // Error

IMv=Mv1-+(err0-err Y*KpH({(errO* TV Ti) +{{err0-(2*err1 ) +err2)*(TH/T)):
a=(td/T);
b=(T/i);

Mv=Mv1+({err0-err1)*kp);
Mv=Mv+{errQ*b),

Mv=Mv-H({err0-(2*errl)+err2 }*a);
HMv>100) ! Mv=100; } // Reset Wind-Up
Protect

else ifiMv<0) { Mv=0; }

Write_ D2A((Mv*2.55),0);

}

void Menitor{void)

{
GOTO_XY(0,0);
WR_DDRAM(S'); WR_3WORD(Sp); WR_DDRAM(%; // Setpoint
WR_DDRAM('M'); WR_3WORD(Mv); WR_DDRAM('%"); // Manipulate
WR_DDRAM('P'Y, WR_PV(Pv*100); /i Process Value
XBarGraph(Pv);

}

void TunePID(void)

{ bit blink;

switch{Index)



}

{ case 0: GOTO XY(0,3);
/f Setpoint
if(blink—1){ WR_Blank(3);  blink=0; }
else { WR_3WORD(tempSP); blink=1; }
break;
case 1: GOTO_XY(0,12);
{/ Propertional Gain
if(blink==1){ WR_Blank(4), blink=0); }
else { WR_4WORD(tempKP); blink=1; }
break;
case 2: GOTO_XY(1,3);
// Intregtral Time
iflblink==1){ WR_Blank(4); blink=0; }
else { WR_4WORD(tempTI); blink=1; }
break;
case 3: GOTO XY(1,12);

// Derivative Time

if(blink=1){ WR Blank(4); blink=0; }
else { WR_4WORD(tempTD); blink=1; }
break;

default :
break;
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/*****************************************************************************/

void ChkSP(void} // Check SetPoint

{

if{tempSP<=100)
{ Sp=tempSP; } // New Setpoint
else

{ tempSP=Sp; }



¥
void ChkKP(void)
{ Kp=tempKP; }
void ChkTI{void}
{ if{tempTT!=0)
{ Ti=tempTT; }
else
{ tempTI=T1; }
}
void ChkTD(void)
{ Td=tempTD; }
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/{ Check Propertional Gain

/{ Check Integral Gain

[{ Check Derivative Gain

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

void SetSP(unsigned char key)

{ if{Step<3)
i if(Step==0){
}
if{Step==1)}{

if(Step==2H
H

Step++;

SetS[0l=key;

SetS{1]=SetS{0]; SetS{0]=key;

SetS[2]=SetS[1]; SetS[11=SetS[0]; SetS[0)=key; }

tempSP=(SetS[2]*100)+(SetS{1]1*10)}+5etS[0];

GOTO XY{0,3);

H
void SetKP(unsigned char key)
{ if(Step<4)
{ if(Step=—0}{
}
if(Step==1){

WR_3WORD(tempSP);

SetP[0]=key;

SetP[1]=SetP[0]; SetP[0)=key;
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if(Step=2){  SetP[2]=SetP[1]; SetP[1]=SetP[0]; SetP[0l=key; }
if(Step==3){  SetP[3]=SetP[2]; SetP[2]=SetP[1]; SetP[1]=SetP[0];
SetP[0]=key; }
}
Step++;

tempKP—~(SetP[3]*1000)+(SetP[2]*100)+(SetP[1]*10}+SetP[0];

GOTO XY(0,12); WR_4WORD(tempKP);
}
void SetTI(unsigned char key)
{ f(Step<4)
{ ifiStep==0){  Setl[0]=key;
}
if{Step==1}{ SetI[1]=Setlf0]; Setl[0]=key;
}
if(Step=2){  Setl[2}=SetI[1]; Setl{1]=SetI[0]; Setl[0}=key; }
if{Step==3){  Setl[3]=Setl[2]; Setl[2]=SetI[1}; Setl[1]=SetI[0]; Setl[0]=key;
1
}
Step++;

tempTI=(Set][3]*1000)+(Setl[2]* 100)+(SetI{ 1]*10)+Set1[0];

GOTO_XY(1,3); WR_4WORD(tempTI);
}
void SetTD(unsigned char key)
{ if(Step<4)

{ if(Step==0){  SetD[0]=key;

}
ifiStep==1){  SetD[1]=SetD[0]; SetD[0}=key;

if(Step=2}{  SetD[2]=SetD[1]; SetDf1]=SetD[0]; SetD[0]=key; }
if(Step==3){  SetD[3]=SetD{2]; SetD[2]}=SetD[1]; SetD}1]=SetP[0];
SetD[0]=key; 1}
}
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Step++;
tempTD=(SetD[3]*1000}+(SetD[2]1*100)+(SetD[11*10)+SetD[0]:
GOTO _XY(1,12) WR_AWORD(tempTD);

/’*****************************************************************************/
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SEME 2N3053
MECHANICAL DATA MEDIUM POWER SILICON
Dimensions in mm (inches) NPN PLANAR TRANSISTOR
- j FEATURES
- *Vceeo = 40V
*lc =0.7A
- *Piot = 5W
T e
) | @1# ' 3,(5 f—/
TO39 PACKAGE
Underside View
Pin 1=Emitter  Pin2=Base Pin 3 = Collector

ABSOLUTE MAXIMUM RATINGS (T, = 25°C unless otherwise stated)
‘cBO Collector - Base Voltage 60V
‘cEO Collector - Emitter Voltage 40V
‘cCER Collector — Emitter Sustaining Voltage 50V
{CEX Collector - Emiiter Voitage 60V
'EBO Emitter-Base Voltage 5V
o Collector Current 0.7A
ToT Power Dissipation T, = 25°C 1w

Tease = 25°C oW
] Junction Temperature 200°C
st Storage Temperature -85 to 200°C
‘thijc) Thermal Resistance Junction to Case 35°C /W
Yh(ja) Thermal Resistance Junction to Ambient 176°C /W
Semelab plc. Telephone +44({0)1455 556565, Fax +44{0)1455 552612, Prelim.01/01

E-mail: sales@semelab.co.uk

Website: hitp:/fiwww.semelab.co.uk
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T 2N3053

ELECTRICAL CHARACTERISTICS (T, = 25°C uniess otherwise stated)
Parameter Test Conditions Min.  Typ. Max. Unit
VCEO(SUS) Coliector — Emitter Voltage |C = 100mA IB =0 40
Veergusy: Collector — Emitter Voltage Rge= 1002 I = 100mA 50 v
Viericeor  Collector - Base Breakdown Voltage |l =0.1mA™ |- =0 60 o
Vigriego+  Emitter ~ Base Breakdown Voltage E=0.1mA I5=0 5
cso Collector — Base Cut-off Current ' Veg = 30V =0 0.25 nA
= Emitter - Base Cut-off Current Veg =4V Ic=0 025 |
Veesaty  Collector — Emitter Saturation Voltage | I = 0.15A Iz = 0.015A 1.4 v
VBe@sayr  Base — Emitter Saturation Voitage lc=0.15A 15 =0.015A \ 1.7
hoqge Static Forward Current Transfer ratio [lo = 0.16A Vg = 10V 50 250 —
' ’ Ve =10V 1o =0.05A
fr Transistion Frequency G i 100 MHz
f=100MHz

Conp, Output Capacitance Veg =10V  f=iMHz 15 F
Cimn input Capacitance Veg = 10V f =1MHz 80 P
* Puised tp = 300uS 6< 2 %
Semelab plc. Telephone +44{0)1455 556565, Fax +44(0)1455 552612. Prelim.01/01

E-mail: sales@semetab.co.uk

Website: http://www.semelab.co.uk
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SEMICONDUCTOR®

KA78XX/KA78XXA

3-Terminal 1A Positive Voltage Regulator

www.fairchildsemi.com

Features Description

+ Qutput Current up to 1A The KA78XX/KA78XXA series of three-terminal positive
« Output Voltages of 5,6, 8,9, 10, 12, 15, 18, 24V regulator are available in the TO-220/D-PAK package and
= Themnal Overload Protection with several fixed output voltages, making them useful in a
+ Short Circuit Protection wide range of applications. Each type employs internal

* Output Transistor Safe Operating Area Protection current limiting, thermal shut down and safe operating area

protection, making it essentially indestructible. If adequate
heat sinking is provided, they can deliver over 1A output
current. Although designed primanly as fixed voltage
regulators, these devices can be used with external
components to obtain adjustable voltages and currents.

TO-22¢

1. Input 2. GND 3. Output

Internal Block Digram

mPUT SERIES ouTPUT
=) FASS >
+ ELEMENT 3
CURRENT s0A g
GENERATOR PROTECTICN 'i-
STARTING REFERENCE ERRAORA
CIRCUT - VOLTAGE AMAIFIER
3
3
THERMAL <
PROTECTION
I eND
o o
2

Rev. 1.0.0

©2061 Fairchild Semiconductor Corporation



KATBXX/KATEXXA

Absolute Maximum Ratings

Parameter Symbol Value Unit
Input Voltage (for Vo = 5V to 18V) Vi 35 v
(for Vo = 24V) Vi 40 vV
Thermal Resistance Junction-Cases (TO-220) RaJjc 5 ‘TIW
Thermal Resistance Junction-Air (TO-220) ReJa 65 TW
Operating Temperature Range (KA78XX/AR) ToPR 0~+125 C
Storage Temperature Range TsTG -85 ~ +150 ke

Electrical Characteristics (KA7805/KA7805R)
(Refer to test circuit 0°C < T < 125°C, lo = 500mA, V| =10V, C|= 0.33uF, Co=0.1uF, unless otherwise specified)

KAT805 .
Parameter Symbol Conditions - Unit
Min. | Typ. | Max.
Ty =+25°C 48 | 50 | 5.2
Output Voitage Vo 50mA < lo < 1.0A, Po < 15W y
V=7V to 20V 4751 50 | 525
. . : VO = 7V to 25V - 4.0 | 100
Line Regulation (Note1) Regline | Ty=+25°C my
Vi=8Vio 12V - 1.6 50
i 0= 5.0mA to1.5A - 9 100
Load Regulation (Note?) Regload | T)=+25°C my
10 =250mA to 750mA | - 4 50
Quiescent Current IQ TJ=+25°C 2 50 | 80 mA
10 =5mA to 1.0A - 003 | 05
Quiescent Current Change Alg © mA
V=7V to 25V - 03 13
Output Voltage Drift AVO/AT | 10=5mA - 0.8 - mv/ °C
Qutput Noise Voltage VN f= 10Hz to 100KHz, TA=+25°C " 42 4 uvivVO
. o f=120Hz
Ripple Rejection RR Vo = 8V 10 18V 62 73 - dB
Dropout Voltage Vorop | lo=1A,Ty=+25°C - 2 - v
Output Resistance o f=1KHz - 15 - me2
Short Circuit Current Isc V| =35V, Ta =+25°C 4 230 - mA
Peak Current IPK T)=+25°C - 22 - A
Note:

1. Load and line regulation are specified at constant junction temperature. Changes in Vo due to heating effects must be taken
into account separately. Pulse testing with low duty is used.




KATBIOUKATBXXA

Electrical Characteristics (KA7809/KA7809R)
(Refer to test circuit 0°C < Ty < 125°C, o = 500mA, Vi =15V, Cj= 0.33yF, Co=0.1uF, unless otherwise specified)

" KA7809 )
Parameter Symbol Conditions - Linit
Min. | Typ. | Max.
T4=+25°C 8.65 9 9.35
Output Voltage Vo 5.0mA= 10 <1.0A, Po <15W Y
Vi=11.5V to 24V 86 9 94
Line Regulation (Note1 Regline | T=+25°C Vi= 1.5V 10 25V S L L) ey
ation {No eglin =
egu °1) gine 1 T Vi= 12V o 179 -T2 oo
) I0=5mAto 15A - 12 180
Load Regulation (Note1) Regload | TJ=+25°C mv
1o = 250mA to 750mA - 4 90
Quigscent Current o) TJ)=+25°C - 50 | 80 mA.
R IO =5mAto 1.0A - - 05
Quiescent Current Change Alg mA,
Vi=115V to 26V - - 1.3
Output Voltage Drift AVO/AT | 1o = BmA - -1 - Imv/oC
Output Noise Voltage VN f=10Hz to 100KHz, Ta =+25°C - 58 - uvivo
Ripple Rejection f=120Hz
RR v =13vio 23v SO T § || ¢B
Dropout Voltage Vorop | l0=1A, TJ=+25°C - 2 - v
Output Resistance o f=1KHz - 17 - me
Short Circuit Current Isc Vi= 35V, Ta =+25°C = 250 - mA
Peak Current [=14 TJ=+25°C = 2.2 - A
Note:

1. Load and line regulation are specified at constant junction temperalure. Changes in Vo due to heating effects must be taken
into account separately. Pulse testing with low duty is used.
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SEMICONDUCTOR® www.fairchildsemi.com

KA79XX/KA79XXA
3-Terminal 1A Negative Voltage Regulator

Features Description

* Output Current in Excess of A The KATIXX/KATIXXA series of three-terminal negative
* Output Voltages of -5, -6, -8, -9, -10, -12, -15, -18, -24V regulators are available in TO-220 package and with

* Internal Thermal Overload Protection several fixed output voltages, making them useful in a wide
* Short Circuit Protection range of applications. Each type employs internal current
= Output Transistor Safe Operating Arca Compensation limiting, thermal shutdown and safe operating area

protection, making it essentially indestructible.

TO-220

'/Vin

1‘

1. GND 2. Input 3. Qutput

Internal Block Digram

GNDO—
I
VOLTAGE <+
REFERENCE :;RZ
- —0 Gutput
+
\ Q
o]
PROTECTION
|11 |2[ CIRCUITRY
Rsc

Input

Rev. 1.0.1

©2002 Fairchild Semiconductor Corporation



KATCURATIXAA

Absolute Maximum Ratings

Parameter Symbol Value Unit

Input Voltage Vi -35 vV

Thermai Resistance Junction-Case (Note1) ReJc ' 5 “CW

Thermal Resistance Junction-Air (Note1, 2) RaJa 65 G

Operating Ternperature Range ToPR 0~+125 °C

Storage Temperature Range TSTG - 65 ~ +150 °C
Note:

1. Thermal resistance test board
Size: 76.2mm * 114.3mm * 1.6mm{150P)
JEDEC standard: JESD51-3, JESD51-7

2. Assume no ambient airflow

Electrical Characteristics (KA7905)
(VI =-10V, 1o = 500mA, (°C < T < +125°C, C1 =2.2uF, Co =1uF, unless otherwise specified.)

Parameter Symbol Conditions J Min. | Typ. : Max.| Unit
Ty=425°C 48501 -52
Output Voltage VO  {10=5mA fo 1A, PO <15W \
V| = 7V 1o -20V -4.75] -5.0 |-5.25
. . Vi= -7V 1o -25V - 35 | 100
Line Regulation (Note3) AVQo | Tu=+25°C my
V) =-8Vto -12V - 8 50
. Ta=+25°C, lo=5mAto 1.6A = 10 | 100
Load Regutation (Note3) AVD my
Ty =+25°C, lg = 250mA to 750mA - 3 50
Quiescent Current o) TJ=+25"C ~ 3 5] mA
. {0 = 5mA to 1A - 10051 05
Quiescent Current Change Alg mA
V| =-8Vtn -25V 2 01| 08
Temperature Coefficient of Vo | AVO/AT | 10 = 5mA - 04 - mveC
Output Noise Voltage VN f=10Hz to 100kHz, Ta = +25°C - 40 - uv
f_RippIe Rejection RR f=120Hz, AV) = 10V 54 | 60 - dB
Dropout Voltage Vi Ta=+25°C, o = 1A - 2 - v
Short Circuit Current Isc TJ=+25°C, V| = -36V - 300 - mA
Peak Current IPK Ty =+25°C - 22 - A

Note

3. Load and line regulation are specified at constant junction temperature. Changes in Vo due to heating effects must be taken
inte account separately. Pulse testing with low duty is used.




KATROUKATIXXA

Electrical Characteristics (KA7909) (continues)
(Vi = -15V, I0 = 500mA, 0°C < Ty +125°C, C1 =2.2uF, CO =1, unless otherwise specified.)

Parameter Symbol Conditions Min. { Typ. | Max. | Unit
Ty=+25°C 87| 80|93 |
QOutput Voltage V = < A
e i T 86 | 90 | 94
Line Regulation (Notet) AVQ | Ty=+25°C VEMSVo 20V, - 119 1180 ) oy
Vi=-12V to -18V - 5 90
i Ty=+25°C, Io = 5mA to 1.5A - 12 | 180
Load Regutation (Note1) AVD — my
TJ=+25°C, o = 250mA to 750mA - 4 g0
Quiiescent Current g Ty=+25°C - 3 6 mA
. lo=56mAto 1A - 005 05
Quiescent Current Change AlQ mA
VI=-11.5V to -26V - 0.1 1
Temperature Coefficient of VD AVOIAT | 1o =5mA - -0.6 - mv/C
Output Noise Voltage VN f=10Hz to 100kHz, Ta = +25°C - 175 - Y
Ripple Rejection RR f=120Hz, AVi= 10V 54 80 - dB
Dropout Voitage VD Ta=+25°C, Io = 1A - 2 L A%
Short Cireuit Current Isc Ty =+25°C, V| = .35V - 300 - mA
Peak Current IPK Ty = +25°C - 22 - A

Note

1. Load and line regulation are specified at constant junction temperature. Changes in Vo due to heating effects must be taken
into account separately. Pulse testing with low duty is used.
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POWER SEMICONDUCTORS

2W005 - 2W10

2.0A BRIDGE RECTIFIER
Features
® Diffused Junction
® Low Forward Voitage Drop |.,__ A _.[
& High Current Capability
® High Reliability
®  High Surge Current Capability B
® I|deal for Printed Circuit Boards t ~ o~ - RB-20
® UL Recognized File # E157705 [T Dim Min Max
A 9.10 9.40
c D B 6.90 7.40
! c 27.9 —_
Mechanical Data | 5 254 -
® Case: Molded Plastic E E 0.71 0.81
® Terminals: Plated Leads Solderable per G 4.60 5.60
MIL-STD-202, Method 208 Al Dimensions in mm

Polarity: As Marked on Body
Weight: 1.3 grams (approx.)
Mounting Position: Any
Marking: Type Nurnber

Maximum Ratings and Electrical Characteristics @1,-25°C unless otherwise specified

Single Phase, half wave, 60Hz, resistive or inductive load.
For capacitive load, derate current by 20%.

Characteristic Symbol | 2W005 | 2W01 | 2W02 | 2W04 | 2W06 | 2W08 | 2W10 | Unit
Peak Repefitive Reverse Voltage VRRM
Working Peak Reverse Voltage VRWM 50 100 200 400 800 800 1000 v
DC Blocking Voltage VR
RMS Reverse Voltage VRRMS) 35 70 140 280 420 560 700 V
Average Rectified Output Current lo 20 A
{Note 1) @T, =50°C ’
Non-Repetitive Peak Forward Surge Current
8.3ms Single haif sine-wave superimposed on IFsM 50 A
rated load (JEDEC Method)
Forward Voltage (per element) @l = 2.0A VFM 1.0 v
Peak Revarse Current @T,=25°C 1M 10 A
At Rated DC Blocking Voltage @7, = 100°C 500 H
Operating Temperature Range Ti -55 10 +125 °C
Storage Temperature Range TsTa -55 to +150 °C

Note: 1. Leads maintained at ambient temperature at a distance of 9.5mm from the case.

2W005 - 2W10 1of 3

© 2002 Won-Top Electronics
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