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ABSTRACT

This thesis presents the control system design ot robot anms for playing “GONG WONG
YAIL”, The objective is o contral the angie and the jength of the arms o hit the "“GONG™
according 1o the defined music note. For hitting the “GONG” at the right position. each robot anm
will use the feedback signals which are the angle and the length of the robot arms. These signals
are measared by adjustable resistiive sensors of which their electrical voltage signals will be
changed accurding to the angle and the Jength of the robot arms. These robot arms use DC motors
as their actuators. Microcontrotiers are employed as the controller and interfacing unit 1o
compitter.

Then, the experiments m contralling the robot amis are conducted using different types
of conteollers. Tt is found that the suitable controfler to controf the angle of the rabot arm i1s ON-
OFF control and to controller the length of the robot arm iy PI controlier with antiwindup. As a
result, the robot arms can it the “GONG™ at the right position according to the defined music

note at sutficiently slow rhythm.
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AR TN H

Upn| = K ¢[n] (5.27)
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Uplng = K, - (5.29)
[Fi

AIATIANL AR

Uiy [ = Uyl + U | (5.30)
AR AR L

Uy = Lpfnf+ T n] (5.31)
AN TN TR

Ly In] = Uplng+ U]+ U n] (5.32)
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#include <bios.h>

#include <conio.h>

#include <graphics.h>
#include <stdio.h>

#define LTP1 Ox378
#detine COM1 1

#define DATA READY Ox100
#define scale |

#define SETTINGS ( 0xEO | 0x00 ; 0x00 | 0x03) /8a5 1015 5D s oy at UURS232
void graph(void);

float out ADC(void):

void send data_to PIC(void):

void recive data from P1C{vid):



mt drv = VGA;

mt md - VGAHI;

float plot_yO,plot_y,plot_yv commandU,plot y commandUQ0,plot setpoint,ib,sper;

it plot x0.key;
int main()

|
t

oscom (0, SETTINGS, COML): initialize the port*/
do

print{{"pleasc insert the sctpoint value to plot grahp ")
scanfl"%f(" &sp).

printt{"please inscrt the commandU value ")
scanf("%t" &plot vy _commandUi);

plot_setpoint = (-370/5)¥sp-400);

printi{"Please insert the sctpoint value  "):send data to PIC():

printt("Data recive from PIC are "Yrecive data_from PIC(),
printf{"n\nPlease insert the Ke value "y:send data_to PIC():
pringt("Dara recive from PIC wre "Jirecive_data_ fram PIC();
printfi’ninPlease insert the Ti value ")send data to PIC();
printf{"Data recive from PIC arc ")irecive data from PIC();
printf("nnPleasc insert the Tt value ")send data to PIC(),
printfi”Data recive from PIC are "Jrecive data from PIC()

bioscom{1,'s  COM1):/*send a data to recive feedback value
initgraph(&drv.&md."C A TCRBGI):

araph():

plot x{0 = 10;

fb = cut ADC():

plot y0 = (-370/5)*fb+1 400:

plot y commandUG = (-370/5)*th—400;

do!

th = out ADC();

gotoxy(1.1):printf{setpoint = %™ sph:

gotoxy(1.2pnnd{” feedback -~ ot th)
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gotoxy(1.3);printf"error = %{" er);
plot_y = {-370/5y*th-400:

plot_y commandU = {-370/5)*2+400);
setcolor{GREEN);

Hne(plot x0 ploi_vO.plot x041 plot y0);
line(plot x0+1,plot_vO.plot_xO+1.plot_vy);
plot_x0 = plot_x0+scale:

plot y0 =plot y;

setcolor(RED):

line(plot x0 plot y commandUG,plot x0+1 plot v commandUQ0);

line(plot_x0+1.plot v commandUQ,plot x0-1,plot ¥ commandU}.

plot_x0 = plot_x0-scale;

plot_v0 = plot_v;

plot_y commandUQ == plot_y commandll;
if (plat x0==639)

i

plot x0 = 10;

clearviewport();

graph{);

i
i

while('kbhit()):

getch();

key — getch();

bioscom(l,'g .\COMI); *send a data*/
closegraph():

fwhiletkey!=27),

closegraph():

return {;

1
H

4y =(-370/5)*fo+400:
setlinestyle(1,1.1);

scteolor(15);
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line(10,y,639 v):

putpixel(x,y.RED});

x=x-1;

twhile(fb!=13):

getch();

closegraph():

1

e IAFUTIMS VUAAINA N x LA UNT y VNAHT IO FRk ks
void graph(void)

i

int x;

float v;

setviewport((h45,639.479.1);
setlinestyle{(SOLID LINE.L.1);
setcolor(15);

line{10,0,10,434 ).

line(10,400,639,400);

tine( 10,plot_sctpoint,639,plot_setpoint):
for (x=0;x<=3:x++)

y=(370./5.)*x+30;

line(8.y.12,v)

4
3

!
H

o as o w  w w s o
el gfaudmdusutoyadyanatlounduanlulainou Insamand xexrsers

u

float out ADC(void)

[}
I

int  outQ.out! out2, outd,outd.outs status;

float ADC:

do |

status = bioscom(3. 0. COMI ) AFwait until get a data*/

i istatus & DATA READY)



§

do

out)) = bioscom(2, 0, COMI );
twhile(out(!="s");

out] = bioscom(2, 0, COMID):
out? — bioscom(2, 0, COM]1);
ould = bioscom(2, 0, COMI):
outd = bioscom(?2, O, COM1);
out3 = bioscom(2, 0, COM1 ),

4
4

twhile{('s'+'t") '= (out(+outs));

ADC = ({out1-0x30)* 1000 +=((out2-0x 3N * 1O+ (out3-0x301* 10} (outd-0x30):
return ¢ (5.0/1023.0*ADC )

1

I

o o o s t A W ow - o ’ 9/ a t
mxsailanaudmiuaadoyalvnulylasaeuinsmes wu deyadwmniams

inADuT NTodayataT 1006 199 TUR s o R

void send_data to PIC{void) /* send a data(float) to Mircracontraller(PIC16F877)*/

s
'

nt a,b,count;

char data[20] *ptr_data:

dot

gets(data);

a=-l:

b =0

ptr_data = data;

tfor (ptr_data—data;*ptr_data!'=NUIL.1.:ptr_data- -)
i

a=atl;

if (*ptr_data == ")

b= b+l

if (N0 (*ptr_dataz>="00) && (*pir_data<="9") || (*ptr_data=="")} )

a—-1:

90
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1

i (((b--0|b—1}) &d& (al=-1))

it { (datala] '="") && (b==0) )

J
1

datala+1]=""
datalar2] =0
datala~3} = NULL;
a=a-2;

else if ( (dawalal==""} && (b—1))

b
t

datala-1] =0
datala-2] = NULL;
a=atl:

t
'

t
)

twhile( ((a==-1)|(b>1)) ):

for (count=a:;count>=0;count--)

bioscom(1.data[count],COM1).  /*send a data™;

bioscom( 1.t COM1); *send a data*/

ll'

merrslaigudwiviudoyganinluinaou Tnnnesiions deunugndodes
Fayandaliiy Tl lasneu Insamoiosr et et krks e csrpr e o)
void recive data from P1C(vold)/* recive a data(float) from
Mircrocontroller(PIC 16F877)*/

;

int status,out;

do

status = bioscom(3, 0, COM! )

if (status & DATA READY)

91
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dos
out — hioscom(2, 0, COM1);

twhile{out!='s');

do

out = bioscom(2, 0, COM1):
if {(out!="t)

putch(out):

swhile(out!="1");

!

rwhile(out!="t"Y;

1.2 WansulilulnsneuInsanas

w

»
Tunti lsunsululasaeuInnass lulassautaz 19 TUsunsuni1dduda

-~ o o ﬁg P=1 1 g t c;
IlsunsumsiiauvedlulasaouInsames Fi5wazdeavailisnsvazeenaniudiudg

s

QY 9Tl

Tlo

r i

u.2.1 aidsudmsudatouaving 10 U

u

=3 To o Qs t o A g F o 1 = '
whilandudmivdadoyavna 10 ia Fuiludoyadwmiwewwunaddeaislng

A [ - o 4 g
wdalinaaunnes Wananwaoannamieeluglvainid

void send data to computerintle feedback)

]
t

if {feedback <= §)

i
1

printf("s");

printf{"000" );
printf{"%ld", feedback}:
printf{"t"):

else if {feedback = 9 && fecdback <— 99)



print{("s");

printf("00");

printf{"%ld", feedback);

printi{"t"),

}

else if (feedback > 99 && feedback <= 999 )

|
1

printi{”s"};
printf{"Q");
printf{"%ld", feedback):
printfl"t");

b
+

clse if (feedback = 999 )

printt{s"):
printf{("%ld", feedback);
printf{"t");

1
i

1
¥

dos o voow . ¢
1.2.2 Aanvudmivivdeyaanneunianes

w Y ! =
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float recrve data from comivoid)

char data|20];
int count1=0;
int32 b=0;
nt32 c=0;
float ¢:

int32 a:

int count2—0;
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doi
a - geieh();

it Cla=="t]| a=="")[(a>='0" && a<="9") ) )

f
t

ifal="r")

i
1

data[countl | = a-0x30;

countl=countl+1;

1
i

rwhile{a!="t');
LE
for {count2—=0;count?<count | ;:count2++)

{
t

if (data[count2]!= (.- Ox30) )

i
1

b = b+{datafconnt2|*a);
a=a*l0;

L
I

cisc if (data[count2] == (.- 0x30))

C7an

t

I

1

]

¢ b

¢ = efe

retuim c;

!
i

das o @ wr 1
1.2.3 Hantudmivdafgananiugueuunadeidug
[=] & Q @ [ = ' < oYY
dluilsidudmsvdidayaiunluguuna 8 Ta duasesulasdygmdiaeadi

as <
AW IIaeN



void output b to plan{float output)

3
'

it y:

output = {255.0/10.07*output-5.0)+255.0;

v = output;

output_bly): ~daloyadmyaimaiuguuauna */

1
J

¥.2.4 Wsupsusnvguuuuila-ta

prErrrrerakatrecive feedback value from plap*¥**x*xxcxaixx;
frErxdx bk e xe*faadback value from 0 to Svoitg*¥x*xkrikrnioe
fpdayadamiataunduaneiiyasesgunsaiuanihulSanfroiusumis
whiisnes

scl ade channel(O):

delay us(10);

ADC = Read_ADC();

fh = (5.0/1023.0)*ADC;

er = sp - fb:
L e e e R L L L)
f*****t***#******* ()N_()FF LONTROLLER #*******************/
;‘*******************ﬁ?ﬂﬁﬂﬂmmu&ﬂﬂ-ﬂﬂ TE LI T T TR ST P LY
if (er < 0}

output b to plan(255): ﬁ'"‘ff&i'laljﬁllqllﬂ “iytymmmmmuﬂa */

else it (er > 0)

output b_ta_plan(0), AAsdayadyn mniuauiyuna */

else il {er == )

output b_to_plan(0); /*dadayndy aaluguiunn ¢

SRR K kR R ROR RO KOR R R R KRR R ok R ok Kk kKK

v.2.5 Tsunsudanuguuuun

pexrexxxrxxssirocive [cedback value from plan*a* =ty

perxxrnkkxkerfandhack value from 0 1o Svoltg¥**x*exerxrat/
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ar

#sudayadamutlaundianeinasesginsaluaziunafienfiouiudwmis
RIRTEPVRTIY

set_ade channel(0);

dekay us(10);

ADC = Read ADCI():

fb = (5.0/1023.0)*ADC,

cr = sp - th;

3 kR KR KKK Rk o ok RO R RK K % ok R Kk KR KRRk ok

SRRk Rk okt D CONTROLLEPR **k*#ess dkomkxrkkx ek

f’**************** ﬁ’]ﬂj“ﬂ(‘”u““ﬁ ***********i*********!’
q

P = Kc*er:
if{P = 5.0)
P~ 5.0

clse tf (P < -5.0)

P --50

cr O=er

output b 10_plan(P): ~#dalnyadayauANIRUILUND */

SRR kR KRR KR RO R KR O KK Ok

4.2.6 Tlsunsusnnrugauuunle

perrkerkakknkracive feedhack value from plan* #¥* e xekxkns;
pexxxxresrxexk*kfoedback value from 0 10 Svoltg* ¥ *x¥¥x®xsdkny
msuvayadyaatloundunnenavegunsoluasiunnSouieunuduma
v

set_ade_channel(0);

delay us(10);

ADC = Read ADC():

fb - (5.0/1023.0)*ADC:

er —sp - fbe

f*w********m**********************************ﬁ**********f

jrEkmFRk ek Rk kkExk D] CONTROLLER ¥¥%®rorktdr ok dokdkokd k

EIIIT TSRS ﬁaﬂfﬁlﬂuﬂﬁniﬁiﬂ k3 3 ok ok o o KK OHOR ok ok Rk /



Po= Kc*ern

[ (Ke T * (T + (Ts/2)er - or 0) )
Pl = P+l

if (P1>35.0)

Pl= 5.4k

else il (P1 < -3.0)

Pl=-50;

er O0=crn:

output b _to_plan(P1); .r'*f'r'aﬂffagaﬁ’tyagmmuammuna */

KA A KA AR KRR AR KK Ok SR R ROR K R R KRR Rk R ok ok

a = -~
4.2.7 lssnsudanuguuuunled

Jrrxxkxeksrerrecive feedback value from plan****x++* £ xxxx;
et rer focdback value [rom (0 (o Svoltg**#xer sk krksks,
AHudoyadyadenndnninemiyavesglnisiuasihunFemReududumis
S1RTIPTRtIL:

set ade channe(0):

delay us{10);

ADC — Read ADC():

th = {(5./1023.0*ADC:

er = sp- th:

R R T e L PPy
/'**** R REKENR Rk kR XK PID (()N]R(}LLER ********************/
SRERR R ARk ﬁamnammuﬁ"la AR AR R KRR KA K
P = Kc*ern:

I = AKe/TO) * (T v (Tsi2D)*er -cr_0) );

7 = (Ke*Td) * ({er -er 0)is )

PID — P+1+D;

H{PID = 3.0)

PiD - 5.0;

clse if (PID < -5.0)

PID - -3

97



er {} = er;
output_b_to_plan(PID): /*dalinyadynimaanguuaung */

[ FA AR A AR KKK KKK K KKK K AOK KR K Kk

o =l ar A dar
v.2.8 Taunsusnvguuuuile o1do uoualddn

frERRRREEREEE*recive feedback value from plan®** k¥ ¥ 3 kxrsex/
:"*************fbcdback value from 0 w0 Svoltg* ek *rokkdkdn ko /
~sudoyadyanudlavundunmominaveanlnssinazinidSsudousiudumlg
ithnane

set_ude channe(0);

delay us(10});

ADC - Read ADC();

fb = (5.0/1023.0)*ADC;

er —sp - b

R A R KR kKK ROK KR K OR Rk K KRR
Jrexrxad*kpl CONTROLLER WITH ANTIWINDUP **kkkkxknkksr)
g R GaRULLIUR D 1Y HOURTIRGW #rexsxssnbnnsss
P - Kc*er;

o= T+ Te2* (Ke/Tibler —er 1) - (1T (es +es 1) )

Vo Pl
iV >5.0)
U-=3:

else it (V <-3.0)
U=-50;

else if (-5 <= U && U > §)

U=V,
er_l=ecr

es | = cs:
es VU

outpul_b to plan(U). f*ﬁ‘a%’mgﬂﬁ'muﬂymﬂ’mﬂmwuﬂa *

R AR AOR AR E R ORK R KR ok R Kk ok sk oK kR o HOK Kk ok ke

a8
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o7 TIP31A/31C
N/ 4 TIP32A/32B/32C
COMPLEMENTARY SILICON POWER

TRANSISTORS

APPLICATION

p LINEAR AND SWITCHING INDUSTRIAL
EQUIPMENT

DESCRIPTION

The  TIPGiA  and TIPIIC  ars silicon
Eptaxial-bass  NPM  tiansislors  mountssd  n
deden TO-Z20 plastic package . Thay ars inlentad
fuir use g mediom powsar linear std ssatshing
Applications

The complamentury PNP types are TIP 24 and
TIP32C rasp e tvely T0-220
Also TIPZZE & a PNP Iype.

INTERNAL SCHEMATIC DIAGRAM

o2} Co{2)
() ()
B 3
Fo(z) Fo{3}
ELUBTE D SECHR
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
NPN TIP31A TIP31C
PNP FIPazA TIPr32B TiP32C
i SollE o ase Valtage dp = o G £ [ v
Viepn o [Collecta-Emitter oltage g = Gl g QLY \
Vg Emmiz-Base Yoltags e = 1 o v
I Zalles e Tuirant 3
I 1y Collzzton Peak Surient 3 A
I Eas= Juniend ! A
Frroa Total Deasipation a1 T .. - 2670 4 ¥
Tt 25" _ <
Towy  [Storags Temperatue 55 10 150 73
T, Flax Operating Junetion Tempsatu= P "0

For PHP G s st il sumsnt walles are pe1ah =

d’ = o §
3t A1 NTAEADT TIPIIC aag TIP32C
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Order this document
by ZN3055A:D

Compiementary Sllicon
High-Power Transistors

PowerEase coinplamsntary transistons destared for figh pave:
malon Jodk otheer Insar apphications, These devicss can also be
suitehing crendts such as elay o salencid dovies A o =do conver
fur indactive loads racurineg mghen sale of

awdion sleppin

=pting area thar the 2MA055 anct k12455
s LUnent=isam — Sandvadth-Product
fr o= 8 M-z K - NPN
=22 KAz - PNP

» bafs Crwating Area = Ralad b Gl ared 120

;o= T A

Mespacliesly

sedh 1 prowel

CreER s o

NPN
2N3055A
MJ15015*
MJ2955A

PNP
MJ15016"

Molerola Prafarred Divice

T AsE TEMFERATURE . 7.

Figure 1. Power Deratling

15 AMPERE
‘MA, GS
MAXIMUM RATIN COMPLEMENTARY
2N3055A MJ15015 SILICON
Raling Symbaol M.J2955A | MJ15016 Unit POWER TRANSISTORS
il Aot —E it v ddange E 1o ol 60. 120 VOLTS
115, 180 WATTS
el tod —Bona = EON HEX L el
ol ter—Emtar Lol s Base E L 1 - L [
Ficiersed Biaset
Eenitta - Eoise b= VEES T e
el T el — i L I 15 Aol
Bne Current IE: 7 Al
- . ; T ; - - CASE 1-07
T-"l[?! [‘:;‘:Ilj’-_— Lis J-'Ih.‘ ez Tye= A% Fra Hi : t*:’ TO_204AA
el Al A (TO—S)
pEratneg el Sterad-direclion T1 Tapy B (] .
Termiiseraturs Range '
THERMAL CHARACTERISTICS
Characteristic Symbol Max Max Unit
Thetinal Resistan,e JLicticon 1 Jase R [ g Y
Hidietas JEOEC Raqisterad] Dot 2NAORSA
E_; 160 \ i Dap—
£ \ L
[v'g
L
I —
w
E
w
T
;_Jé T t
H wE XTI PR FO N b A X T
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Philips Samiconductors Product specification
N-channel TrenchMOS™ transistor IRF540, IRF540S
FEATURES SYMBOL QUICK REFERENCE DATA

= ‘Trench' tzchnology

s Lowas anestale rasiatges Vees, = 100V

o Fast swiiohin
e Loy thermnnd re s ztomos JD o
R o, 77 mis

GENERAL DESCRIPTION

M-l snhzEnosaent moda feld-sfect e Dansslonin g paste wovelope using trench testmiology

Applications:-

oo todoo convarters

< switched midle sower supplies

s T and computal moenitorn powar sujphes

The IRFSJN s supplied inthe SOTTR (TOZ20AR ronventional leadert [k age
The IRFS40S is supplied in the SOT404 ;D'PAK siface ineunting rackage,

PINNING SOT78 (TO220AB) SOT404 (D*PAK)
PIN DESCRIPTION !
[
! gate
2 Srann
4 SN
tah i 1
LIMITING VALUES
Limiting values i aceordance with the Absolule Raximuom Systar GEC 144,
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
W Lran-sonisa voltage T, =05 T 175 0 - 1[‘!(’) v
Ve Crraini-gata voltage T = ,-'w Lt 1TRCOR D T A ke - Eieln L
YL Gala-anime voltage - + .gu v
i Cannnaess drain clirrent Tor = 28 OV =10 - 24 A
Tml‘ = LN L= Ty 18 A
[IFR Filaad -ham rrant T =30 - b2 A
R, al power dissipation T,,[ - 100 Wy
T T, vatingy punction and - E& 175 @
-.( HARE Teiniperallli &

= = s
N A3 NTLTmA BT IRFS40
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FAIRCHILD

SEMICONDUCTOR® www. fairchildsemi.com

LM741

Single Operational Amplifier

Features

* Shor e protection

< Dxeellent iemperature <kl

< Intemnal Beguenes compunsaten
« b bnpurvoltuee angey

* ullbod e

Internal Block Diagram

NOLL | () ne
IN (- ‘ o Voe
IN {+) e CUTPUT
Ver o OFFSET
NULL
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LM117/217
LM317

1.2V TO 37V VOLTAGE REGULATOR

OUTPUT YOLTAGE RANGE : 1.2 TO 37V
OUTPUT CURRENT INEXCESS OF 1.54
0.1% LINE AND LOAD REGULATICN
FLOATING OPERATION FOR HIGH
VOLTAGES

« COMPLETE SERIES OF PRGTECTIONS :
CURRENT LIMITING, THERMAL
SHUTDOWMN AND SOA COGNTROL

DESCRIPTION

The LMUIZLMZI7AM317  ae moenalithic
integrated circuit in TO-220, ISOWATT220, T0-4
and DPAK packages intended for use as
positive adjustable vollage regulators,

They are designed lo supply more than 1.5A of
load curent wilth an output voltage adjustabie
overa 1.2 1o 37V ange.

The nominal output voltage is selected by maans
of only a resistve divider, making the device
exceptionally easy {o use and eliminaling the
stocking of many fixed regulators.

ABSOLUTE MAXIMUM RATING

ISOWATT220

Symbol Parameter Value Unit
Vi Inpat-cuty ut Differential Yoltange 47 Y
I Output Surrent intenrally Limitad
T Cigwaating dunation Temperatue for L1117 SN Ce R "G
Lki217 -I5 by 160 G
LM317 Do 125 o
P Fovear Dissipation Imtermally Limited
Tory (Sterage Temperatne - G5 to 150 “C
THERMAL DATA
Symbol Parameter TO-3 T0-220 [ISOWATT220] D-PAK Unit
R -— i Thennal Reastanas Jundtion-case bay 4 3 4 3 SOANW
R e 1T henmal Resstance Junction-ambiet bl 35 KK i 62.5 O
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"_ SGS-THOMSON

MICROELECT WO ICS

LM137/LM237

LM337

THREE-TERMINAL ADJUSTABLE
NEGATIVE VOLTAGE REGULATORS

w DUTPUT 2L TASE ADJUSTAGBLE Qv Tio

Vel

{54 GUARANTEED OUTPUT SURREMT

S TYRICAL LOAL REGULATIOHN

G019 TYFIAL LINE REGULATICH

CURRENT LIRIT CONSTANT wITH TER-

FERATURE

« RIPPLEREECTION 7746

o STAMDARD wLEAD TRANSISTOR FACk-
AGES

« EXCELLENT  THERKAL  REGLILATE M
G e

e Cippme . TERIPERATURE <0 BFFRENT

DESCRIPTION

The LM 13T cerizs are adjustable 4= il n=aa-
tive voltag Adators capatle of SUpRlywe i oex.
CEsi - T DA e - ) 2t - 27 output vollage g2
They = exceptionally =y b uses and reguies only
teer ext2nial pesstors Weosst the cutput woltan= Fur-
ther bath fins ared Toad reguladion are betlsr than
standard fiecd cequlators Alsee LETTIY reqolators
arg supole] e stzdad tansistor packages wlnch
are easly meantsl and hawdied. e addition o
high=r pecformance than fined reguiatros the
LEATET sernizs offer full ove load protectiven oy anlabl=
el i integrat=a cicuits . Inaudsd oo the chip are
surrent imit. thenmal dverload protection and <o fe
ared pratechon. Al cverload protection crctry r=-
rrin s fully functenal evzn ifthe adpstimsat temingl

15 isonnnscted

PIN CONNECTIONS

TO-3%

»

TO-3 T0-39
Chattn i R

+CH1220
bt 1 - A
B AT PR 1] [0
L b dnpar Y- inpul

TG-2240

efrant s

0

|

1

He=atsink soelaess comhen ted Lo inpel

1 - Fudj
22 Dulpal
A= Inpad

31l a6 laar 1 M337
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LM78XX
Series Voltage Regulators

Features Voltage Rang
& Dutput corrent in sxcess of 1A L7 i ¥
® [rtemal themmal cveroad protection o B
® No sxtanal components reguire! Ledraz 12
® Cutput tronsistor safs area peatection LRI7E T |57
® [itermal =heet Srcont corrent ini
B Ay ailable n the alummnum T35 packans
Connection Diagrams
Metal Can Package Plastic Package
T0-3 (K} T0-220 (T}
Aluminum
AN it | —— R
Gue - O :___‘,:m
| O —
W T— T15002 45 2
e Top View
Bottom View Order Number LM7805CT,
Order Number LM7805CK, LM7812CT or LM7815CT
LM7812CK or LM7815CK See NS Package Number T03B

See NS Package Number KCO2A

d e
sun a7 lod LM78XX
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National Semiconductar

LM79XX Series

3-Terminal Negative Regulators

General Description

Thes LET S5 s oo
et ptpaut ot ange of

tepmiesal fedplatirs tlad |- sth
1Y oand -1y
=l —a

KR Skt i Ok

S g e
el caby cpre e teenai cian
Ayl Al e gt The LI
Toegat powes povkadp ant s
St s

SR s ivealioan -

=ibcthe

Thess 1=
4=

Ay i Sl ad Sopddens

Juiatsrs oy ernst surresd esitery <o e
w30 e shutchran fOr pantectican dEeetoon-

Lova apesunid e cent b e LEIT 20900 ceies affieers o

A 1 T sy e,

atind

s et e et - e ot

sl ol applane A

Sepbember 204

poalatig deodsn The bew guresasrd corrsnt drain of thess
sl e aarnamm <

elatett ey e el baoaodtes

lzatiens esqanng thar wollages ses

Features

@ Thznnl shoal eovant and <afe asa protscliun
& High g pls et

LIRS [T R R

[ IS

hodser s

S prEsEl sl oltogse

Connection Diagrams

TO-220 Package
NPT

D putR
O ::ﬁ INPUT
0 '_—‘--——_,__::) GRING

[ESTARE S §

Front view
Order Number LMT905CT, LMT912CT or LM7915CT
Ses NS Package Numbar TO3B

Typical Applications

Fixed Regulator

___I__ -j-l:‘;_' -——LL’J'

VoI

INFLT LRTRXXCT QuTEgT

Lt 3

Heaqi=a 1§ r=qubalos 15 s n0r sl

freate Hyarn 370 P

ponn (ilter capaciter by
sapacitor st he solid
tantaliene cSuE it =s okt ma sulsdituted

salle s

Dacitar Mt he
W Ny e Sl
. st et

b pF o buglh s snt
il o g e outpat TR
[T N O OO ER AR ISR LA S TR TR WIN R STRTR BN

Feeguwad f stabaliy For calin= givan oo
sotel Largalons ZS0F alornam s :
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SalUES grEC Gy S

Fon G TN e

=il prodect the
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MICROCHIP

PIC16F87X

28/40-pin 8-Bit CMOS EEPROM/Flash Microcontrollers

Peripheral Features:

« Timzrte 3-bit timar codnter with S-5tpreseale

< Tirnet b TE-Dit limercouimen it prescdl-)
can be ncramented during stesg: <19 2xtznad
arystaliclock

+ Tirer 2 d-Lit Y counter with S-0it penee)
regislei. prescalzn and posiscalzi

- Lo Caplure Gompare. PYWR moduizs

 Captore 15 15-hit max resaluton s 17 5
Compare s bt max resoltion & Jodns,
PYWE max. resalution is 10-bit

« 10-bt molhi-channe! Analog-to-Digital coanwentsr

+ Synchtenons Setal Porl (SSPwith 5P Masled
Mods: and 10 HasterSlave:

» Universal Synctuonous Asynchronats Recela
Transmitter (USARTSCH with 9-bil ardrress
datection

+ Parallel Slave PortiPSPy 8-bits wide with
axtarnal KCWR and CS controbs iduidd-pin onle

< Brown-oul detection cireuitry fo
Browi-oul Reseat :BOR;

Pin Diagram

PDIP

TR THY ——

AT e ]

REGTTTARS a—e [

FEZTANT w—e [

i ——ae [

[ puum—

o2 1IN —— [ 1

JarUMARLIN [ S R I_:
BT EEOTICH e [
RETTION OO e [

[

RSP e [

AN —e ] 2

":‘:-——-E'

M E N
sk e [ 1

REG PSP w—e O 1

Al

FL8/2.849101d

EET
Rl
FB:
B4
FRAPGH
Ry

RE1
RROINT
Y

YN

RL:7IaF 7
e PSE

RCA S-S 0A
P25
RL PSR

qun a9 lag 167877
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ﬁNﬂHOnal Semiconductor

DAC0830/DAC0831/DAC0832 8-Bit uP
Compatible, Double-Buffered D to A Converters

Features Key Specifications

¥ Double-butiered. sngle-buftered or flow-througt: digital 8 Current setliing tirme
data inputs B Reselution

m Easy interchange and pincampatible  with 20t & (i gar ity
DAC=230 series (guaranteed over lemp)

w Direct interface 1o ali popular micToprocessors m Gain Tempeo

B Linearjty specilied with zem and full scale adjust oniy-
NOT BEST STRAIGHT LINE FiT.

B Works with - 0V reference -lull 4-quadrant
multiplication

B Can be used in the voltage swilching mode

& Logic inputs which meet TTL voltage level specs (* 4V
logic thresbold)

® Operates "STAND ALONE" {without pP) f desied
® Available in 20-pin smal-outline or molded chip carrier

Low power dissipation
B Singke powet supply

package
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FIGURE 1. DACOB30 Functional Diagram

Y ps
8 bits
8.9 o 10 hits

9.0002% FS/°C
20 mw
51075 Ve

= 0 e
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