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ABSTRACT

This thesis presents the control system design of rabot anms for playing “GONG WONG
YAL”, The objective s 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 arm
will use the feedback signals which are the angle and the length of the robot arms. These signals
are measared by adjustable resisiive sensors of which their electrical voltage signals will be
changed according to the angle and the Jeagth of the robot arms. These robot arms use DC motors
as their actuators. Microcontroticrs are employed as the controller and interfacing unit 1o
compaitter.

Then, the experiments m contralling the robot amis are conducted using different types
of conteollers. Tt is found that the suitable controller 1o controf the angle of the rabot arm s 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™ a1 the right position according to the defined music

note at sutficiently slow rhythm.
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#include <bios.h:>

#include <conio.h>

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

#define LTP1 0x378
#detine COM1 1

#define DATA_READY 0x100
#define scale |

#define SETTINGS ( 0xEO | 0x00 ; 000 | 0x03) /8035 1M s S Ve sdoyatUURS232
void graph{void);

float out ADCiveand):

voud send data_to PIC(vond).

voud recive data from P1CGvond):



mt drv = VGA;

mt md - VGAHI;

float plot_yO,plot_y,plot_y commandU.,plot y commandUQ,plot setpoint,th sper;

int plot x0.key:;
int main()

|
t

bioscom(0, SETTINGS, COMI): Minitialize the port*/
do

printi{"please insert the setpoint value to plot grahp ")
scantl "% &sp),

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

plot_setpoint = (-370/5)*sp+400;

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

printt{" Data recive from PIC are “)irecive_data_from_PIC();
printf{"n\nPlease mnsert the Ke value "):send data to PIC{):
printtt"Data recive Irom PIC are "Jrecive_data_from PIC();
printfininPlease insert the Ti value “lsend data to PIC(),
printf{"Data recive from PIC are “Yreeive data from PECO):
printf("'n'nPlease insert the Tt value ")isend data to PIC(),
printfi"Data recive from PIC are "Jaecive data from PIC();

bioscom{1,'s’,COM]1):/*send a data to recive feedback value
initgraph(&drv.&md."CTCRBGI):

araph():

plot x00 = 10:

tb = cut ADC():

plot_y0 = (-370/51*th1 400;

plot y commandU( = (-370/5)*th—400;

do!

th = out ADC();

gotoxy (1.1 ):printf{"scipoint = %al™ spl:

gotoxy(1.2hpand{” feedback -~ Yt th):

87



gotoxy(1.3);printf"error = %1 er);
plot_y = {-370/5y*th-400:

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

Hne(plot xG ploi_yO.plot x04 1 plot y0);
line(plot x0+1.plot_vO.plot_x011.plot_vy),
plot_x0 = plot_xO+scale:

plot vO=plot y:

setcolor(RED):

line(plot x0 plot vy commandUO,plot x0+1 plot v commandUQ);

line{plot. x(+ 1 plot v commandUG,plot x0-1,plot ¥y commandU):

plot_x0 = plot_x0-scale;

plot_v0 = plot_v;

plot_y commandUQ == plot_y commandl:
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

Py (37075 P b +200:
setlinestyle(1,1.1);

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

putpixel(x,y . RED);

x=x~1,

ywhile(fb!=13);

getehl);

closegraph():

14

A IAFUTIMS VUAAINA UNY x AT UNT Yy MIHTITDRRRk ks
void graph(void)

i

int x;

float y;

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_setpoint, 639 plot setpoint):
for (x=0;x<=5:x++)

y=(370./5.)%¥x+30:

line(8.y.12,v)

4
3

!
H

dar o w aw Y wr as o
peeeesilaftudmduivtoyadynintlounduninlulasaouInsmaes xoroy

a

float out ADC(vord)

[}
I

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

float ADC:

do|

status = bioscom(3, 0, COM 1) AFwait until get a data*/

i istatus & DATA READY)



§

do

out0 = bioscom(2, 0, COM1};
twhile(outO!="s");

outl = bioscom(2, 0, COMD):
out? — bioscom(2, 0, COM]1);
ould = bioscom(2, 0, COMI):
outd = bioscom(2, (), COM1);

outd = bioscom(2, ¢, COM1);

4
4

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

ADC = ({out 1-0x30)* 100D +(Cout2-0x 3N * 1O+ (out 3-0x 301 10 (outd-0x30):
return ¢ (5.0/1023.0*ADC ):

1

I

o o o a t Y A M - o r 9t a t
meeexilanaudmsuasdoyalviulylasaen insmes 1w deyadwnuans:

nADUT NTodaYaBATvIInR 199 TR e

vold send_data to PIC(void) /* send a data(float) to Mircrocontroller(PIC16F877)*/

§
'

int a,b,count;

char data[20] *ptr_data:

dot

gets{data);

a=-l;

b =0

ptr_data = data;

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

a=atl;

if (*pir_data =="")

b= b+l

0N (R per_dataz="0") && (*ptr_data<='9") || (*ptr_data=="") ) )

a—-1:

90



t
1

I (((b--0|b——1}) && (al=-1))

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

J
1

datala+1]=""
datalar2] =0
data[a+3] = NULL:
a=a-2;

else if ( (dawalal==""} && (b—=1))

b
t

datala-1] =04
dataja~2] = NULL;
a=atl:

t
'

t
]

ywhile( ((a==-1}|(b>1)) )

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

bioscom( 1. datal[count] COM 1}, /*send a data*/

bioscom(]. 1"\ COM1); *send a data*/

ll'
seesilafiudwiuivdogannluinsaouTnunesiiens wdeun 1 ugndoed
ﬁTﬂuﬂﬁﬁﬁdiﬁﬁllanﬂﬁﬂﬂuiﬂiﬂmﬂ{*********************************/
void recive data from P1C(vold)* recive a data(float) from
Mircrocontroller(PIC 16F877)*/

;

int status,out;

do

stafus = bioscom(3, 0, COM! };

if (status & DATA READY)
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dos
out — bioscom(2, 0, COM1);

twhile{out!='s');

do

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

putch{out):

rwhile(out!="1');

!

rwhile(out!="1"Y;

1.2 YannsulululnaneuInsaians

w

W
luntsldsunsuluTninauinnass lulassoutaz 1 Tusunsunivdduds

-~ a o é 1 1 : t =
IsunsumsiauaedlylasaouIniamos s15wazbeavealdsunivazvenantudui
Wy A

Tlo

v.2.1 Fhandudmivastoyavuia 10 In
=] o o o a Py B . = & 3 & a 1 T 1
Whuilindudmiudsdayavwia 10 To Futhidoyadumuivewvunaado vy

A o - o 4 3
e linunaununes Wwenaawwasenmantiwe luglyanig

voul send data to computer(intl6 feedback)

i
t

if {feedback <= 9)

i
3

printf{("s");

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

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



print{("s");

printf("00");

printf{"%ld", feedback);

printi{"t"),

}

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

|
i

print{{”s"};
printt{"Q");
printf{"%ld", feedback):
printf{"t");

4
+

clse if (feedback = 99%)

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

1
i

1
¥

dor o v =Y [
1.2.2 Hanvudmiviudeyaanneunines

[ | =
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au
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ﬂ@igﬁﬂWLLﬁlJJ‘izﬂzﬂﬁ&ﬂﬁﬂu‘ﬂ ‘Hiﬁ]ﬂl'ﬂgﬂﬂﬂ‘iﬂjﬁﬂﬂﬂﬂﬂ I.‘I_h—!@'l'lé

float recrve data from comivoid)

char data|20];
int count] =({;
int32 b-=0;
nt32 c=0;
float ¢:

int32 a:

int count2—0;
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do
a - geieh();

ifl ( (a=="t]] a==""Y|(a>="0 && a<="9") ) )

f
t

ifal="r")

i
1

data[countl | = a-0x30;

countlb=countl+1;

1
i

fwhile{a!'="t');
HE
for {count2—=0;count2<count | :count24 +)

{
t

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

i
i

b = b+(datafconntZ|*a):
a=a*l;

L
I

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

Coa;

[}

I

1

]

¢ b

c = efe

return ¢

!
i

das o W af 1
¥.2.3 Waiudwmivdedyanamiuguuvunandeidve
[=] & Q [ [ = ' < oY=y
dluilsidudmsoddyaunluguuua 8 Ta duasssulasdygmdiaead

as <
[N ISR RIS KR



vord output b to plan{float output)

3
'

it y:

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

v = output;

output_bly): ~aalpyadyamaiuguuaung */

1
J

.24 Wsupsusnvnuuuuila-le

pRErE ks kit rocive feedback value from plap**xseEs xssosx
frekekdbrdsidt faodhack value from 0 to Svoitg*¥rsskkskiotn
sfudayadamatiaunduaneivasosginssinanihulSondfnndus i
i/

scl ade channel(O):

delay us(10);

ADC = Read ADC();

fh = (5.0/1023.0)*ADC;

et =sp-1b:

R R Rk SRR SRR KRR R R KR KRR X ok ok e kKR
f***************** ()N_()FF LONTROLLER ********************/
f‘*******************ﬁ?ﬂ’llllﬂmmﬂhﬂﬂ-ﬂﬂ A K kR KK o
if (er < O}

output b to plan(255); f"*ffﬂ"lalj@!;l‘ﬂ “tyﬂgmmmmwuﬂa =

else it (er > 0)

output_b_ta_plan(0), AAslayadynmaduauiuena */

else il {er == 0)

output b_to_plan(0); /*dadiayndygualuguiauna ¥
g L LA LET

.25 T)sunsusinuguuuun

perrrrxxxxkxkrocive [cedback value from plap* sk sk,

poksrees kR faedback value from 0 10 Svolg¥F*r*setsriio;
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ssudoyadamatloundiaineiinavetginsaluazinafTeuifieuiudwmis
(e

set_ade channel(0);

dekay us(10);

ADC = Read ADCI():

fb — (5.0/1023.0)*ADC:;

cr = sp - th;

30K o ok o ok ok o 3 Kk s R R ok o R K KRR OR o Sk sk R Rk Kk Rk ROk Rk

Sk ockockk R R Rk D CONTROLLER #%k* ke sk kkksonks e xdoksd)

SRR R kR R kK ﬁ?ﬂ?i”ﬂhulﬂjﬁ A s o ok ok ok ook ok ok ok ok Kk
q

P = Kc¢*er:
i {P 5.0}
P~ 50

¢lse tf (P < -3.0)

P50

cr O=er

output b 10_plan{P): /*’c’fa%yjaﬁrgagwmmuﬂmmuﬂﬁ */

JEOKR R R KR R R OR S OR R R R KRROR R kO RR R Xk

¥.2.6 Talsunsusnaugauuuile

prErkrkdak k¥ recive feedhack value from plap****xssskksacks/
perxxxraxrxxkxfoedback valuc from § to Svoltg*¥¥xxrscktirion/
r3udoyadaadouniunineinavagasoluasiunulboudeunudumia
dhviane*

set_ade_channel(0);

delay us(10);

ADC = Read ADC():

fb = (5.0/1023.00*ADC:

er —sp - fbe

.‘f’************************************‘k*******************',f

srErRR ek kkkkkkk D] CONTROLLIER %% %% ok kbbb ok dokokskoh ok f

o Kk Ak R ok R KRR KK ﬁﬁﬂfﬁlﬂuﬂﬁniﬁiﬂ ok ok K ok o R OROK ok R Rk R/



P o= Kc*er

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

if (P1>35.0)

Pl= 5.4k

elsc 1l (P1 < -5.0)

Pl=-5.0;

er (0~ cr

output b to_plan(P1); .r'*f'r'aﬂafmcgaﬁ’iyagmmuammuﬂa */

AR AR RO R 0K RKK o SR KE HOR OR8]

a = ]
24.2.7 Tilsunsusianuguuuuiled

prxmwkxrrrrrrkrecive feedback value from plan®*#k s kxkkk s/
prorrdakkktrx xfeedback value from 0 fo Svoltg**** #* ¥ xkkk ks
AdudyadygpaleundinnoviuavesgilniaivashuilSeneviudwnia
Whnwna*s

set adc channe(0):

delay _us{10);

ADC - Read ADC():

th = (5.0/1023.0*ADC:

er = sp - th:
’;********************************************************/
/'***************** PID (()N]R(}LLER ********************/
T IT ﬁdﬂ?lﬂjuulﬂlﬁqﬂ R AR OK Rk KK X
P = Kc*ern:

I = AKe/TO) * (T + (Tsi2)*er -er_0) );

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

PID = P+1+D;

i (PID > 5.0)

PiD - 5.0,

clse 1 (PID < -5.0)

PID - -3



er {} = er;
output_b_to_plan(PID): /*daliny@dyn imaIuauuIung */

[HFFAAAAAAAAA AR AR KK AR KK XKk ok ook KKK K RO K Kk o

o =l ar Pt dar
v.2.8 Tsunausnvguuuuiile o1de upualddn

prEEERRRRREEEkrecive feedback value from plan*** #x skt kkscess )
grakErrraxckxk feedback value from 0 1o Svolts*=r*ekkkkikn s/
~sudoyadyanudlaundinnemyeveanlnisinasniwaSenfouiud wls
Lﬁ“’liﬂﬂ*!

set_ude channe(0);

delay us(10}):

ADC - Read ADC();

b= {5.0/1023.*ADC,

er —sp - fb:
4.’********************************************************/‘
prrmrkrsiP] CONTROLLER WITH ANTIWINDUP *##kkksk skttt
e R R GaNIRULIUT D 874 HOUR IREW »*wmnnrssswnns)
P - Kc*er

o= I Ts2¥0 (Ke/Tiber —er 1) - (VTO*es +es 1) )

Vs P
iV >50)
U-=3:

else if{V <-5.0)
U=-50;

elseif (-5<= U && U > §)

U=V,
er_l=er

es | =cs:
es VU

outpul_b_to plan(U): A afoyndananiuauuiung

AR ok kKK KK KK KKK ok ok ok ook R o s sk ok KR oK o K Kk ok o o ko ok

a8
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&7 TIP31A/31C
N/ 4 TIP32A/32B/32C
COMPLEMENTARY SILICON POWER

TRANSISTORS

APPLICATION

a LINEARAND SWITCHING INDUSTRIAL
EQUIPMENT

DESCRIPTION

The  TIFGTA  and TIPI1C  are silicon
Eptaxial-bass  NPMN tiansislors mountesd
deden TO-Z20 plastic package Thay ars inlentad
fuir wse g mediom power linear std - sstehing
applications

The complamentury PNP tynes are TIF 24 a0
TIP320 respectivedy TO-220
Also TIPZZE - a PNP lype.

INTERNAL SCHEMATIC DIAGRAM

Cotz; Co{2)
g -
B(‘J 3( ;
Fo(x) Fo(3)}
ELURTE ) LCCHM Y
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
NPN TIP31A TIP31C
PNP TiP32zA TiIP328 TiP32C
LTI ol -Base Valtage g = G b3l [ s
Viepn o [Collecta-Emitter Woltane g = Gl g [ A
Ve Emmie-Base Yoltags e = 1 E v
I Zalles i Tuitant 3
I 1y Collzzton Peak Surient 2 A
I Eass Suniend 1 A
Proa Total Deasipation & 7 .. 2670 41 ¥
Tomp <500 i £ ki
Towy  |Storage Temperatue 55 e 150 o
T, Fax. DOperating Junction Termps atg = PR "

For PHP G s wndtac- il sumsnt walles are pe1ah =

d’ = o §
31 A1 g aRes TIP31C ang TIP32C
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Order this document
by ZN3055A:D

Complementary Sllicon
High-Power Transistors

PowerEase coinplamsntary transistons destared for figh pave:
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MJ15016*
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T AsE TEMFERATURE . 7

Figure 1. Power Deraling
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Philips Samiconductors Product specification
N-channel TrenchMOS™ transistor IRF540, IRF540S
FEATURES SYMBOL QUICK REFERENCE DATA

= Trench' tzchnology
Lo anesiale rasaties Veos, = 100V

o Fast swfiohine
e Loy (Rt re s ztomos JD .
R, o, 0 77 mie

GENERAL DESCRIPTION

M-csEn el snhEoe aent mods ekl sfect eves Dansslon i g paste wove e using trench tetmelogy

Applications:-

oo todoo converters

< swatched miele nowen supplies

T and computEr moeniton power sujpphiss

The IRFSJN 1 supplisd nthe SOTFS (TOZ20AR conventional leadedt [k AQe
The IRFS40%5 15 supplisd in the SOT404 ;DPAK sifaze mounting rackage,

PINNING SOT78 (TO220AB) SOT404 (D*PAK)
PIN DESCRIPTION ol
L’
! et
2 Srann
4 SN
tah diain 1
LIMITING VALUES
Limiting values i aceordance with the Absolule Raximum Systary dEC 144,
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
Vo Drani-soniea voltag e T, =05 T 17a - 1[‘!(’) 9
Ve Crraiii-gata voltage T = ,-'w e ITERCOR D T A ke - 00 L
YL Gala-a0ime voltage - + gu v
i Connnasis deain clirrent To = 28 0NV =10y - 23 A
Tml‘ = LN L= Ty 18 A
I s Puls=d -lamn eorrent T = &0 - b2 A
R, al power dissipaton T,,[ - 100 W
T T, vating punetion and -E& 175 C
-.( HARE Teiniperallli &

A = -
3 A3 NIUT AT IRF340
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FAIRCHILD

SEMICONDUCTOR® www fairchildsemi.com

LM741

Single Operational Amplifier

Features

* Shor e protection

< Dxcellentremperature stbilne

< Intemal Begueney compnsaton
« b bnput volliee ange

* Sullog e

internal Block Diagram

NOLL (&) ne
IN (=) ‘ o v
IN (+) e OUTPUT
Ver o OFFSET
NULL

31 a4 Tod LM741
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LM117/217
LM317

1.2V TO 37V VOLTAGE REGULATOR

OUTPUT VOLTAGE RANGE - 1.2TO 37V
OUTPUT CURRENT INEXCESS OF 1.54
0.1% LINE AND LOAD REGULATION
FLOATING OPERATION FOR HIGH
VOLTAGES

« COMPLETE SERIES OF PROTECTIONS :
CURRENT LIMITING, THERMAL
SHUTDOWN AND SOA CONTROL

DESCRIPTION

The LMUIZLMZI7AM317  ace menalithic
integrated cireuit in TO-220 1ISOWATT220. T2
and DPAK packages intended for use as
positive adjustable vollage regulators.

They are designed lo supply more than 1.5A of
load curent wilh an output voltage adjustahie
overa 1.2 37V iange.

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

AEBSOLUTE MAXIMUM RATING

ISOWATT220

Symbol Parameter Valye Unit
Vi Inpatcuty ut Differeatial Yoltage 40 Y
| Ot et intenrally Limitad
T Cigweaating dundticn Temperatune for L1117 SN E R "G
Lki217 S P LT G
LM317 T 125 o
P Fovear Dissipation litermally Limited
Tory (Sterage Temperating - G5 to 150 “C
THERMAL DATA
Symbol Parameter TO-3 T0-220 |ISOWATT220| D-PAK Unit
R o— i Thennal Reastanas Jundtion-case Flay ) 3 4 3 SN
R 1 Thermal Ressstance Junction-ambet (AR 15 50 K 62.5 AN
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‘7_ SGS-THOMSON

MICROELECTWOR ICS

LM137/LM237

LM337

THREE-TERMINAL ADJUSTABLE
NEGATIVE VOLTAGE REGULATORS

s DOUTRUT Bl TAGE ADJUSTAGLE QelvyMN Ti
Yt

TLA S UARANTEED OUTPUT TURKRENT

[ ]
PR TrRICAL oAl REGULATIOHN
o 0 TYRIDAL LINE REGULETIOHN
L}

CURRENT LIMIT ZONSTANT WITH TEL-

FERATURE

RIPPLEREIECTIIN - 7746

o STAMDARD SLEAD TRAMSISTOR Fadk-
AGES

« EXCELLENT THEREIAL REGUILATEORM

v

oppme L TERPERATURE (L EFFRTIERT

DESCRIPTION

The LM 13T cenien are adjustanle 2 A=nnin ol n=aa-
tive voltage regqulatars capakle of Suppbare o ex-
era- 1 2 b - 27 cutput voltace g
They o= exceptionally =y b uses and reguies only
e et 2l Eesstors W sst the cutpit woltan = Fur-
ther bt fins el Toad regulation are betl=e than
standind fiesid cequlators Alsee LETTIT requlatas
arg supolel e stzapdad transistor packadges wlnch
are exsly meoantsl and hawdied. e acddition
high=r pecformarce than fixed reguiztes the
LEATET serizs offe full ove load protectiven ou anlabl=
el i intsrat=c chcuits lnaudsd oo the chip are
surrent imit. thenmal averload protecion and < afe
area pratechor, Al cserhoacd protaction crcotry r-
rrins fully functenal even fthe adpstmsat emingl

15 isonnnssted

PIN CONNECTIONS

TO-3%

70.3 T0-39

HUM240

Vlatte e ST s
L)
10
20
bt 1 - A
S fuitg PR 1] [0
L b dnpar Y- inpul

TO-220

efranit cises

O

|

1

He-ataink suirlaes conleated Lo inpael

1 - Fudj
2 < Oulul
A= Inpd

31l a6 laar 1 m337
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Klay 2000
&Natluna! Semiconductor

LM78XX
Series Voltage Regulators

Features Voltage Rang
® Cotout currertn sxcess of 1A L7 i ¥
® [riemral thermal ceerload protection o o
® Mo osxtzinal components reguired LE7a2e |
® Ctput tronsistor safs area peatetion LEI7E T |57
® [ptemal heet circat aurrent i
B Ay allable n the alumnunt T35 pockans
Connection Diagrams
Metal Can Package Plastic Package
T0-3 (K} 10-220 (T}
Aluminum
1.1 e | —
G - O :_—_‘,:m
| O —r
LT — IS0 5 1
1iE R Top View
Bottom View Order Number LM7805CT,
Order Number LM7805CK, LM7812CT or LM7845CT
LM7812CK or LM7815CK See NS Package Number T03B

See NS Package Number KCO2A

= [ =
sun a7 Tod LM78XX
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National Semiconductar

LM79XX Series

3-Terminal Negative Regulators

General Description

The LET S5 5 s oo
et ptpaut ot ange of

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

KM S ldezn i Ok

S g e
el caby cpre e teenai cian
Ayl Al e utpt The LI
Toegat powers oekade et s
St S

SR s ivealioan -

ibthe

These 12
=

Al i Sl ad Sorddens

Juiatsrs Snpdoe ernsl curresd emtery <o are
w30 e Shutchean) f0r pante e et -

Lov aesunid e cent b e LIIT XN ey affieers o
A 10 T sy B

RIFRIFE]

toct afions e pereset - Olie 2t

cogsabde ol applane A

Sepbember 204

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

elatett ey e el baoaodtes

lzatiens esqanng thar wollages ses

Features

@ Thzonal shoal eoount and <afe asa peotsclon
& Hih nig ol regs g

L BRI [T e P

.

hodgaranes

SN rESEL il Loltoge

Connection Diagrams

T(-220 Package
NPUT

W ——— Ryl %}
O :—L_r:> NPT
0 '_—‘--——_,__::) GRING

e 1

Front View
Order Number LMTS0SCT, LMT912CT or LM7915CT
See NS Package Number TO3B

Typical Applications

Fixed Regulator

___I__ -j-l:‘;_' -——LL’J'

Vi

INFLT URTRYXCT QUTEYT

Lrvwdiis i 3

Herqui=a 1§ r=qubalos s asnaratecd e filtsr capacitor by
sapacitar st he ol

slaslituled

mads Whan 370 Fonosabls cpesn

tatdalione 2 5o Gt =le ket M

Feguwad fatabiliy For cali= givan capaemton nuest he
sotel Largalonys ZEuF Ao = vy e Slhel-
ke = st et

B Ut Santan G i = b epF o bugh s snt
e o g e outpat TR
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MICROCHIP P|C1 6F87X

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

Peripheral Features:
< Timzrte 3-bit timer codnter with S-5tpt esea2
< Timet b 16-hit lnsecotntal with plesidl=) PDIP

Pin Diagram

can b rerzmented during stesp «n =utainal TR e O (N B[] e B
crystallock s w0 ] e
+ Tt 2 @=Lt Y counter with S-bit peneoe) 2 H ) - RE
reqislel. prescaler and posiscalzo . ) : % =% fgir"n
o Two Caplure. Compare. PR miduizy ‘A A/ E = E LR 0
» Caplure 1s 1E-bit mag. esolution s 10 5o 1RiAN T - [ e | == B
Compare & H-bIt max resolution 18 o0 s, I B LAl 4 LE 1o T
Pyikd max. 1esalution is 10-bit o\ Wy Y :1 g -y 1\"
« 10-hit molh-channe Analog-lo-Digital coanue Ber RrTpe— BT 3 RO PepT
* Syhchtenous Senal PortiSSPomth 5P Kastsr Ve — [] B 3 Pk
Rode: and o HasterSlaved TN '
* N W oY J R I-m’,‘.i"l Rl .-__E 14 L-J
» Universal Synctionous Asynchronots Recelie LT IEOTICK = [] [
Transmittsr (USART-SCH with 9-bil adriress RETTIOSNCOR? w11
detection [ETo Tyl ) p— o
» Parallel Slave Port (PSP 8-bils wide wath Ilhhl:ll :E : % :—_—: IFIIHI:;PA
axtarnal EC. WWR and CS controis (Judd-pin ol KU1 e [0 o ) e FOEPSHS

< Browen-oul detection cireuitry fa
Browan-0ul Resat (BUR)

il a9 Tax 167877
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Features

W Double-butiered. single-butbered or flow-through digital
data inputs

W Easy interchange and pinccampatible  with -~ 2-bit

DAL 230 series

Direct interdace 1 ali popular microprocessors

Linearity specilied with zere and full scale adjust only-—
NOT BEST STRAIGHT LINE FIT.

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

Carn be used In the voltage swilching mode

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

Operates "STAND ALONE' {withowt pP) i desied
Available in 20-pin small-outline of molded chip carier
package

&Nﬂfionaf Semiconductor

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

Key Specifications
8 Current setlling tirme
B Reselution
N {ingarity
(quaranteed over lemp.)
® Gain Tempoo
B Low power dissipation
B Singke powet supply
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FIGURE 1. DACO830 Functionai Diagram

February 1045

TR
8 bits
6.9 o *0 hits

30002% FS/°C
20 mw
51075 Ve

= 0 A
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