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Production of Measurement System using recycle PC

for Science education in high school.
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Abstract

Construction of an interface card for processing analogue data in a computer by

converting analogue signal which is a physics quantity to digital signal. The interface

card connected to inner slot on mainboard to select and convert input signal, then send

data to process in computer by written program (in C language). The output on a

¥

monitor was scaled to make it coincident with the actual input by using ¢
generator and oscilloscope to define an appropriate range. This interface ezéd‘ c %ﬁcfed
AR

with 8-channel multiplex IC and select blank address port by igyswitch and
Q
745C688 IC.
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TUgUNTHNTUAAINA

ADBUF6.CPP November 28, 1999

#include <stdarg.h>
#include <graphics.h>
#include <stdlib.h>
#include <stdio.h>
#include <conio.h>
#include <math.h>
#include <dos.h>
#include <string.h>
#include <time.h>

#define BIOS IBMPC
#include <bios.h>

f/’h
#define ESC Oxlb /+ Defi
#define xmax 640 a X
#define ymax 348 .1-‘ 2 '\\\)

static int data[8]={0, Q*G‘ S§§%g¥ }i

static int cx,cy,ch;
static int ch a, ch«b,i§b

static int K
Gl \ \f\ﬂ\\\/\,-%'

static char :
\iﬁ Xmax- 80] (8] :

//statlc
statlc

45 at s ep=70,thick=24,he Qh¥ \ih key~50 spl=4,sp2=6;
le FullScale=10.07 %
,~s£§%\ ouble avgl,avg2, maxl Q,ﬁﬁﬁ% min2;
'Q§ t func (int port):
\\?\5 int gprintf( int x1

P\

yloc, char *fmt, ... );
void trlgger(lnt
void wait v01g
int chanum

'\dle (void):

void o1
Vo 1d %k@‘\-i»me (void):

}maln (int argc, char *argv(])

int x,y,z,17

long div périod,div start,div.end; double div_time;
int gdriver,gmode,errorcode;

FILE *in;

int dfront,dback;

int key;
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117177707717 0707777707777717
// Rrad data from config.dat

L17777707177700777077777117177
if ((in = fopen("config.dat", "rt"})
== NULL)
{
fprintf(stderr, "Can not open config.dat file\n");
return 1;

)
fgets(buf,80,1in) : \

switch(bufl[0]) { ,.‘%
case 'E':gdriver=EGAMONO; gmode=EGAMONOHT;break ‘§§.¢J
case 'e':gdriver=EGAMONO; gmode=EGAMONOHT : 1;:1:%&< 5

case 'H':gdriver=HERCMONO; gmode'-HE‘.RCMO
case 'h':gdriver=HERCMONO; gmode"HE‘.R

eak;

}
fgets(buf,80,in);
port= c:hr2num(buf[0])*4096+chr2

l6+chr2num (buf [3]);
printf ("3d %d %d %x\n", @?‘l—"’& £

fgets (buf, 80, 1n) «§§ ;
switch(buf(0]) {‘ & AR
case 'S' prlnt.t mcf&‘é_ n'") ;break; \X}\s
case ' prJ.n;tf le mode\n") ;break; \&\‘“;,
: W

case ; x‘ng ual mode’\n") ;
case % §( ("Dual mode\n");
Lo K

fgets \R
£ A *a 01{&buf[01}

80, 1n)

P _b atoi( &buf[O]) S €
\ ¥ printf ("Channel A 'Q\%\ hannel B
\x gets(buf,80,1in): i&‘)
\b\\ twalt=atoi, &b, J
A‘”\ fgets(buf, g0, 1nl

L dfront= at\@‘r “““ [(01)
fgets(buf i'}\ <
Adb ‘f{ cEbuf {0)):
dela' é )b
£,80,1in): //max voltage
uf,80,in): //min voltage

\\X |
or (ch=0;ch<8; ch++}{
fgets (buf,80, 1n)

fgets(buf,80,1in):
fgets (buf, 80,in} :
}




fclose(in);
171 rirrr77

/* GraphicSystem Initialize & local constant initialize */

initgraph(&gdriver, &gmoQe’ "");
/* Get Result of Initialization */

errorcode = graphresult();

if (errorcode != grOk) { /* Error occurred ? */
printf ("Graphic errer%s\n", grapherrormsg(err/cg;

printf ("Push Any Key for Quit");
getch();
exit(1);

!

f/*
gprintf (0,0, "Graphic InltlallZ§{}
gprintf (0,50, "Now Scannlng Per

/* div geriod measurement */ “§§§§5
/* get Diostimp */ ol
div startﬂ»ostlme (g\l@%

/* Data acqw1€§
for (i=0; 1<10C:?"“ i

for (C'l'ﬁﬁ & \/‘;\Q
<xmax 801x++}{ \“\V e
‘;///), 5 &‘% trigger(port +ch*2Q ,( \
: o i’-"\i\rolt [x] [ch]= func-morjﬂ&?if e
¥ )%

\3\/

P e Div_end= blost
7/

Qrintf ( "%lq, n::\\ % start) ;
mr;ntf(?ﬁ ;

: ,dagg% =|Double) div_pPriod/ (18.2%100.0%2);
6&@ f ("%lyp %2. 5f\n“,ci1w__mm riod,div_time);
S" -

. d.'I.V ez‘“j&:’!ﬁmlv end-div start;
| )
| : //delay(lOOOO),

“";I ;

‘initgraph(&gdriver, &gmode,

setcolor [getmaxcolor());
//xmax = getmaxx();
//ymax = getmaxy();
//th=textheight ("H");
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/* calcuration of center */
cx=xmax/2;cy=ymax/2;

make_window() :

/[ getch{};
while (!kbhit()){
// while( (key = bioskey(0))!=0x4400) {
date_time() :
/* Data acquire */
//ch_a

wait () PR
volt[x] [0]= func(port+(ch a- fz# 0

}
//ch_b
for (x=0; x<max—%§§ %3
trigger

wait ()} : %&I@

volt[x][l
!

//

wport()
wport(BO thick, xmas- L;

s@ﬁv%&(%ﬂ th1ck+l,xmax-’ i\%ig\f&lelght*z 1,1);

eight*2,1};

le():
&> \’;\ Sineggylee SOLID_LINQ (\1\&\\’
)

r (x=0; x<xmax-81l; x++ St
€‘$Q§§ ) fcr (ch=0;ch<2 ch++§
(‘\f" line(x, (ch+ _(int) ((double) volt [x] [ch] *
q\§§b 095 0),

-\élght 1nt)({double)volt[g+1}[ch]*

\\\\\\

avgl=0.0;avg2=0.0; maxl=-FullScale;max2=-FullScale;
minl=FullScale;min2=FullScale;

for (x=0;x<xmax-81;x++}{

N avgl=avgl+(double)volt[x] [0]/4095.0;

!
J avg2=avgz+(double)voltlx])[1}/4095.0;




avgl=avgl/ (double) (xmax-81)7;
avgZ2=avg2/(double) (xmax-81);

for (
I , if (
if |
if
if

x=0;x<xmax~-81;x++} {

(double)volt[x] [0]/4095.
(double)volt[x][1]/4095.
( (double)volt[x])[0]/4095.
((double)volt(x]f1]/4095.

O>maxl)
O>max2)
0<minl)
O<min2)

i

setviewport(0,thick,80,thick+height*2,1) ;

setfillstyle(EMPTY._FILL,1):
bar(1,35,?9,100);
bar(1l,35+height,79, 100+height) ;

/?')‘ )

\ settextstyle (SMALL.FONT, HORIZ. DIR. M\

H gprintf (3, 35, "Max=%+4 .
‘ outtextxy(3, 35+12 "M") =

,"r/(

gprintf(3+10, 35+12 "in

outtext
prlntf(
gprl e’

yie (SMALL_FONT,HORI

' E§§§ 35+100,79,100+20) :
fﬁ\s\k intf(5,20+100,"32.1

@ '
KUY &
"P\X\ 1t (Key-o0x3500) 4 -@4
,{}}‘-uw :

}ch_a=1;break;
:ch_g++;

FI{.‘;‘

”\\f%%?mb

AT Q§y key==0x3e00) {
\{\ v@ switch{(ch_b)

case (8):ch_b=1;break;
- : default :ch_b++; .
}

'
else if (key==0x4400) {

goto Ending;

!
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maxl=(double)volt[x] [0]/4095.0;
max2={double)volt[x] [1)/4095.0;
minl=(double)volt[xj(0] 95.0;
min2= (double}volt[x}. §§Q95 0;

%)

@@ullScale*Z 0): v
S «§ A\ S

\\ e
R (minl-0.5)*Fulls *%&iﬁk
gprintf(3,35+24, "Av% . Cavgl-0.5) *FullS\ %
gprintf( g35+ é " ax=%+4.2f", (max2-0 ul*Stale*Z 0):'
ight+12, "M") ;
+height+12, "in=%+4,

\% he1ght+°4 “Avg—%+4‘).2f'\ p

s {\\*‘\é\

\@ 20.5) *FullScale*2.0);
0.5)*FullScale*2.0):




goto Scanning;

/* ending */

Ending:
closegraph(} :

!/ getch() :
printf ("BYE ! See You Again...\n");
clrscr():

v return 0;
}
‘ void wait ()

I

int t;
for (t=0;t<twait;t++} {
asm(

NOP
I
I
I
void trigger (int port)

int dummy=0;

b

o

a++;  Fh \%(' % 1” correction W, ¥
W\ 3

int func(int port)JA z&%&\

retu¥n AN L A‘.\i\.

I -\@\T\ & : “{;\’ S
2250+ e = i F & 3 %
f/:;\ %\\;r&// f{ int xloc, int ?f:,\{\&%\ﬁ\r fmt,

;;"\*% ist argptr;

N P ;;iii:fgument list pointer */
& Lo ar str(140]; AQ%\’\! Buffer to build sting into  */

d \b\\i\ int cnt: : ,3%'\/ Result of SPRINTF for return */
%\v}w va_start ( ar me ) ; /* Initialize va.. functions */

)

str, fmt, argptr ): /* prints string to buffer */

CaRBXy , yloc, str ); /¥ Send string in graphics mode */
/& ‘Q}:}“l": textheight( "H" ) + 2; /* Advance to next line */

Qﬁ;@:&nd( argptr }: /* Close va.. functions */
1

ZaNF
cnt = v&@“
X ™Y e
oudytgRBx Y\ ®¥Toc

return( cnt ); /* Return the conversion count */




int chr2num (char ch)
{
int num;
switch( (int)ch} {
case('0') :num=0;break;
case('1l') :inum=1;break;
case('2"'} :num=2;break;
case('3'") :num=3;break;

. case('4") :num=4;break;

case('5') :num=5;break;
case('6'):num=6;break;
case ('7'") :num=7;break;
case('8'}:num=8;break;
case('9"'):num=9;break;
case('a'):num=10;break;
case('A') :num=10;break;

case('b'):num=11l;break; _

case('B') :num=11;break; £ :

case('c'}) :num=12; break; “\:

case('C") :num=12; bz iak;,/,-. \ ) ?‘»
case('d') :num=13;b ;:"k*,%\'\\, ° (\1\.,&\\\;
case('D') :num=13;br&aky 2\, £\ i
case('e'") :num=143 % ﬁv /\"’\&\S}
case['E'):nqpéQ§§§§§ ; Q§§ 3

case ('€"') ; =15 b a%& o

eak;
E'Q‘F : k 315 break;
‘.2,'; ;

) &
£ >
- 5§§§§,0§§5, OxAA, 0x55, OxAA, O0X55,
Y

Yo,
s,

//Over title A\
setfi'lst,'“ ZDOT- FILL ,1):
setlif sﬁ?} 'SOLID-LINE,0,1):

Oykmax-1, thick,-0,0)

‘etfillstyle (INTERLEAVE FILL ,1):

Q
»setfillpattern( &patterns(0], 1):

setlinestyle (SOLID LINE,O,1):
bar3d (0,ymax-thick,xmax-1,ymax-1,0,0):

/* MENU */

/* F1-rF12 */

Char *fn[lZ] =£:HEI||P"I “MODE“; "CH“A"; “CH_B"! IIF5n' l'IE'G'I'l'lr IOF'?II! !IF8 l!_Ir "F9", "EXIT";
r }; _




settextstyle (SMALL FONT ,
setfillstyle(EMPTY_FILL,I];
for (i=0;i<12;i++) {

HORIZ DIR, 6) ;

bar(10+i*wke¥+{1/4) sp2, ymax-thick+2,10+(i+1) *wkey+ (i/4)
outtextxy(l4+i *wkey+(1/4¥msp2 ymax-— thlck+2 fnli]):

}

//Logo

settextstyle (TRIPLEX_SCR_FONT,HORIZ DIR ,1):
"+ settextjustify (LEFT-TEXT, TOP TEXT) -

setcolor(0):

outtextxy (4,2,
outtextxy (3,1,
outtextxy(1l,0,
ocuttextxy (3,0,

outtextxy(2,-1,

outtextxy (2,1,

outtextxy(l,-1,

outtextxy (3, -1,
outtextxy (1,1,
outtextxy (3,1,
setcolor(l) ;
outtextxy (2,0,
//CopyRight
settextstyle (S

settextjustlf

MALL F , 4
( L'-" P_TEXT

"Project One"):
"Project One");
"Project One");
"Project One");

"Project One"): B
"Project One") ; AN
"Project One") : 5 \
"Project One"): ‘;;; \\

"Project One"):
"Project One# I

x\\

"PIOJect Qp

setcolor(OJ', ; ,‘ﬁﬁg}s
outtextxy (4+2% "1999"); ; ’AW?’
outtextxy, (£ &\( 1, "1999"): A ,\\:
outtext ep O "1999") ; 2 Q$§r¢
‘_—Z*Qtep, , "1999%) oy 5%‘\\‘7
} (2 +2*step, -1, "1999"Y "N}
,;~ HtRexexy (2+2*step, 1, "19909%) S\
thyfl 2*step,-1, 9\};
\ textxy (3+2*st ep,—lﬁ‘@%;
ﬂ§;\:\g outtextxy (1+2*steR, "\ﬁ )
s outtextxy (3+ 2*su _t>)1999")-
setcolor(l) &4
n n -
outtextxy 2,+€\K £,0, "1999");
setco %‘
1LE %§§ 4|“*qtep,2+12, "R.I.P. & T.Yasui");
Q§§$% p (3+2*step, 1412, "R.I.P. & T.Yasui");
\<‘§§,d xt X}\1+2*step,0+12 "R.I.P. & T. Yasu;“),
olttextxy (3+2*step,0+12, "R.I.P. & T.Yasui™);
outtextxy (2+2*step,-1+12, "R.I.P. & T.Yasui");
ttextxy (2+2*step,1+12, "R.I.P. & T.Yasui");
outtextxy (l+2*step,-1+12, "R.I.P. & T.vasui");
outtextxy (3+2*step,-1+12, "R.I.P. & T.Yasui");
outtextxy (1+2*step,1+12, "R.I.P. & T.Yasui'):
outtextxy (3+2*step,1+12, "R.I.P. & T.Yasui");
setgolor(l) :
- outtextxy (2+2*step,0+12, "R.I.P. & T.Yasui");
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//CH1

//setfillstyle (INTERLEAVE FILL ,1);
setfillpattern( &patterns[0], 1);

bar3d (0, thick, 80, thick+height,0,0);
rectangle (80, thick, xmax-1,thick+height);

//CH2

setfillstyle(CLOSE_DOT FILL ,1}):

bar3d{0,thick+height, 80,thick+2*height,0,0);

rectangle (80,thick+height,xmax-1, thlck+2*he1ght), Q%}

//Reticles ﬂ\§

setlinestyle (DOTTED LINE,0,1);
line(80,thick+height/2,xmax-1, tthk+ %%%
elght),

line (80, thick+1l.5*height, xmax-1, th

1
& ,A o ;\f‘\‘\\“‘&
setlinestyle (USERBIT LINE &%iéb : fq£§§§>jié ‘
\&

for (i=0;i<8; ly){/ ‘i?

llne{80+step*1r be step*l thlck+helght} \\m
llne(80+step*i lght 80+step*1, élght)
} _;'ﬁé?k

// V%t;e \CH
setv thick, 80,thick+h >
setf m‘[EMPTY_FILL 1); e\s?}\§>
0,25};
o % tstyle(SMALL_ FONT,\H @R
textxy (8,5, "CH-A")})
§\ ar(55,5,75,25)

3 gpr1ntf(55+5 S "%

Q§5 “bar(1l,35,79, 10@&3 1
3 25+height) ;

bar (5, 5+h
sette s@‘, (SMALL FONT,HORIZ_DIR ,6):
5+height,"CH-B"):

ou it
hHeight,75,25+height):
W1ﬁtf(55+5,5+helght "$d",ch_b):
,Jﬂsgy 1,35+height,79 100+helght),

v01d reticle (void)
{ -
int i;
setlinestyle(SOLID LINE,O0,1):
rectangle(0,0,xmax-1,height):
rectangle(0; height,xmax-1,height*2) ;
//Reticles
setlinestyle(DOTTED_LINE,0,1};
line (0,height/2, xmax-1,height/2};:
_ line(0,1.5*height, xmax-1,1.5*height) ;

- d
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setlinestyle (USERBIT_LINE,0x8080 , 1);

for (i=0;i<8;i++){
line(0+step*i,0,0+step*i, height);
” line (O+step*i, height,O+step*i, 2*height);
-, } }
void date_time (void)
L

//date & time
time_t t;

time (&t) z

m
0]
ot
<
'_I-
2
0]
[
ot
et
=
W
-
|
=
O
I
N
]
=3
js 1]
Frad
|
s
[
jeul
..

clearviewport() : -
.’/"’)

settextstyle (SMALL_FONT 7,

moveto (4,-1}):
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FILE CONFIG.DAT

HERC // Graphic mode HERC or EGA

03C0 // port address by HEX code

D // Initialize by Double channel mode , S=single/D=double

3 // First channel no.

4 // Second channel no. if S mode, it is meaningless.

5 // Waiting cycle (800 on fast machine)

0 // Delay {(msec) on graphic in front, if fast PC to be 1
or above.

1000 // Delay (msec) at back ground.

10 // Maximum voltage for A/D converter

-10 // Minimum voltage for A/D converter

LIN // mathematical function for channel

from 1 to 8 (mode,a,Db)

1 // LIN=Linear/EXP=exponential/LOG=Logaxi thmit

1 // constant a

LIN [/ constant b

1 [/ Y=a*X+b (Linear) a: inclination b: offset

1 // Y=a*1In(X)+b (Logaxrithmic oy &£2.71828)

LIN ?ﬁ Y=a*exp (X} +b (Expcotiential\ of e=2.71828)

1

1

LIN //channel 4

1

1

LIN //channel 5

1

1

LIN //chanhel\:é€

1

1.

LING YWehannel 7

1

1

LIN //channel 8

1

1

//

// This £ile,i8! nessesary on runnig of adbuf** exe
angh ity fiame is "config.dat" unique.

// <HQW tO compile: needs Tc or Borland C graphics
WNiPraly for DOS

WY "Bee adbuf**.cpp graphics.lib

X! or

// Tc adbuf#*+*.cpp graphics.lib

// adbuf**.exe needs 1 parameter for config.dat
filename each time on run.

// TUsage: adbuf**

// read from config.dat automatically.

// Copyright Takashi Yasui & RIP
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. Celsius (Centigrade) tempersture. The LM35 thus has an package.

| proved accuracy). The LM3S series is available packaged.in

September 1997
&thioual Semiconductor

LM35/LM3SAALM35C/LM35CA/LM35D
Precision Centigrade Temperature Sensors

LM35CA, and LM35D are also availabie in the plastic TO-92
The LM35 series are precision integrated-circuit temperature transistor package. The LM35D is aiso available in an 8-ead

9ens0rs, whose output voliage is linearly proportional 10 the  riace mount small outine package and a plastic TO-220

* Kelvin, as tha user is not required to subtract a con-
&':am Features

scaling. The LM35 does not require any exiemal calibration @ Calibrated directly in * Ceisius {Centigrads)
or timming to provide typical accuracies of +%°C at mom & Linesr T 10.0 mV/ C scale factor
temperature and +£%°C over a full -55 1o +150°C tempera- @ 0.5% accuracy guarantesable (at #25'C)
nmmm.mmxmwwm ® Rated for full 55" 10 +150°C. mange

waler lovel. LM35's iow output impedance, linear ¢ 5 katie forremote applications.
output, and precise inherent calibration make intertacing to @ Low cost due to walrigvel (meing

with single power suppliss, or with phus and minus supplies,  ® PSS from 4o 3 voils

As it draws only 80 A from its supply, it has very low © LeEUEN GO KA Emectarin
sefi-heating, less than 0,1°C in stll air. The LM3S is rated to @ Low sel-beating, 0.08°C in stk air

operate over & -85 to +150°C temperaiure range, while the @ Nonlirsartty only, =% G typical

LM35C is rated for a —40° 1o +110°C mnge (10" withint & Lak impadants outpl, 0.1 G for 1 mA load

Typical Applications -
b} : ]
e o sa e * %: -
> - —
DO00se- 8 Chones ) = -Ve/50 yA
FIGUREL.\Basic Contirade Temperature Sensor Vhyte+1,500 mV at +150'C
i y = +250 +25C
(+2°C to +180°C) --ﬂ::':-u‘c

RGURE 2. Full-Range Centigrade Tempersture Sensor

slosues aunjeiadusa) epeibpua) UsERald QSENTVVISER VOSENVVSENT/SENT

TR-STATE® is a of Mationad Conposmtion

© 1087 National 8 , Daosests " www.national.com




Absolute Maximum Ratings (e 10) TO-48 Package,
# MiNtary/Aerospace specified devices are required, (Soldering, 10 saconds) 300G
plesse COntact the Netional Semivonductor Seles Oow TO.92 and TO-220 Package,
Distributors for avaitabiiity and specifications. (Soldering, 10 seconds) 200°C
SO Package (Note 12)
Supply Voitage +35V 1o 0.2V Vapor Phase (60 seconds) 215°C
Output Voliage +8V 1o ~1.0V infrared (15 seconds) 2200
Output Current 10 mA ESD ‘Suscaptibilty (Nete 11) 2500V
Storage Temp.; Spacified Operating Temperature Rangs: T,y 10 T aax
TO-46 Packnge, -60°C tg +180°C {Note 2)
TO-92 Package, -60°C to +150°C L3S, LM3SA -55°C to +150'C
. SO-8 Package, —85°C to +150'C LM35C, LM35CA —40°C 10 +110°C
+  TO-220 Package, -85°C to +150'C LM35D 0°C to +100°C
Electrical Characteristics
{Notss 1, 8)
[Ty LMISCA !
Parameter Conditions Testsd | Design Testad | Design, | -Units
Typical | Lima Umt | Typloal | Limk Limit \\| (Mex.)
(Note 4) | (Note 8) (Nede &) | (WNota 5)
Accuracy T a=+25°C *0.2 =0.5 0.2 205 ‘C
(Nota 7) Ta=-10'C +0.3 203 ; 21.0 i
T A= Thax +0.4 £1.0 +0¢ 21.0 c
T a=Tums 04 21,0 x0.4 1.5 {=
Nonlinearity T rene<TaSTarax 20,18 038 =0.15 0.3 o)
{Ncte 8)
| Sensor Gain T wmiSTas Thaax +10.0 +89, \ +10.0 +0.9, mvi G
(Average Slope) - »701, +10.1
Load Reguiation T A=425'C 204 %1.0 20.4 £1.0 IVITTA
(Note 3) 0sl <1 MmA T neweSTasTuinx £0.5 23,0 208 | » 238, mvimA
Line Reguiation TAm+25G 2001 ¥ =008 2001 | 2088 MV
(Note 3) ‘| avev g<a0V £0.02 20.1 20,02 0.1 mVn
Quisacent Current V g =45V, 42570 56 58 7 "y
(Note 9) Vi 845V 108 m ol 114 HA
W, o= 30V,+25°C 58.2 562 88 WA
{ Vg=aaov 1085 134 13 18 HA
Change of AV<V,s30V, +25°C 0.2 1.0 0.2 1.0 pA
Quieagent Current 4VSV 40V 0s 20 0.8 20 wA
(Naea, 3) '
Tampgratine +0.0 +0.5 +0.29 +05 pASC
Coefiicient of
Quisacent Current
Minimum Temperature | In circuit of 15 +20 +1.5 +2.0 ‘C
for Rated Accuracy Figure 1 A%=0.
Long Term Stability T =T foh +0.08 +0.08 C
1000 hours )
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BURR - BROWN®

==

MPC508A
MPC509A

Single-Ended 8-Channel/Differential 4-Channel
CMOS ANALOG MULTIPLEXERS

FEATURES

® ANALOG OVERVOLTAGE PROTECTION:
70Vp-p

NO CHANNEL INTERACTION WRING
OVERVOLTAGE
BREAK-BEFORE-MAKE SWITCHING
ANALOG SIGNAL RANGE: +15V
STANDBY POWER: 7.5mW typ

TRUE SECOND SOURCE

DESCRIPTICN

The MPC50BA is am;8<channelsingle-ended analog
multiplexer anditbe MPCSH9A s a 4channel differen-
tial-multipleser:

The MPC308A and MPCS09A multiplexers have in®
putgver¥hitige protection. Analog input voltages may
exceed elther power supply voltage without dagiagidg
the device or disturbing the signal path offGther chan”
nels. The protection circuitry asguresfliat signadfidel-
ity is maintained even under fault cendifions that

would destroy other multiplexets. Msittlog inputs can
withstand 70Vp-p signa¥ levels“and standard ESD
tests. Signalsources ara protected from short circuits
should muluplexer-poiver loss occur; each mput pre-
sents a LD cesistanice under this condition. Digital
ipits-ogn\alsd “sustain contnuous faults up © 4V
ereater than either supply voltage.

These features make the MPCS08A and MPCS09A
ideal for use in systems where the analog signals
originate from external equipment or scparately pow-
ered sources.

The MPC308A and MPCSE9A are,\fabricated with
Burr-Brown's dielectricaliy\isélated " €MOS technol-
ogy The multiplexers ate avaikble in plastic DIP and
plastic SOIC packages. Tentperature range 15 —H)“C 1o

+85°C.
FUNCTIONAL DIAGRAMS
1k \
i _V:‘VV*._ —y— G-"p,_.i_ 2 .....G .
i u
kG2 3 I
I 2 A= *"I R
. i R Driver
° ;
Overvollage
Clamp and
Signal
Isolation
NOTE: (1) Digital
Input Protection.
MPC508A
1k f’ |.
In 1A - ﬂf‘\N‘ . &
| . Ou A
In aA A o T
kil |
In 1B o AAR
" 5— 1k | C;.rl B
= - Decoder/
In 4B \_}-W .|, E _:_' Drver
Quervoltage A4
Clamp and 5V Level }_
Signal Ret Shift |
Isolation ,
" NOTE (1) Digital é}é} : Eil
input Protection. i
] -
MPCS00A Ag Ay B

Intarnational Aioport Industrial Park « Maifing Addrees: PO Box 11400, Tucson, AZ BST34 + Street Address: 6730 5. Tucson Bivel, Tucson, AZ 5709 = Tel: (520) 7461117 « Twr: S10-863-411t
iamet: htp:warw burr-brown comy = FAXLinec (800) 5406133 (US/Canade Only) « Cabls: BBRCORP + Telexs 068-6491 « FAX: (520 885-1510 « Ivmeckate Procict Infy; {800) 5486122

**15%8 Burr-Brown Corporstion PDS-TTSE

Printed 11 USA. March, 1998




PIN CONFIGURATIONS

Top View TopYew
/ u
Ao 1 1814, Al 1 16| A,
En| 2 15 A, En{ 2 15| Ground
Veypery I_—:l—_ 14 | Ground “Vsvepry E El Yooy
n1[ 4] 13] +Vauemy niAl 4 13| nis
in2|s 12| s |n2AE] 12| n2B
in3| 6 1|6 naaf 6 | 11| nas
Ind |7 0|7 IndA | 7 10 | In 48
out| 8 2 (Ing outAl| 8 l—a—-l' outg
MPC508A (Plastic) MPC509 A(Plastic)
TRUTHTABLES
MPC508A MPC509A
| "ON" oM
A A, A § EN CHANNEL CHANNEL
X X X ? L None Ay Ay i EN PAIR
L L L H 1 :
L L H H 3 X _’ X | L Ngne
L H L H 3 t L H 1
L H Ho. H 4 L [ H H | 2
H L L H E H L f } 3
H L H H 6 H H N 4
H H L H s
H H " | 3 a
ORDERINGINFORMATION
TEMPERATURE
ABSOLUTE MAXIMUMBRATINGSt PRODUCT PACKAGE RANGE DESCRIPTION
MPESOBAPYM: 16-Pin Plastic DIP °C 1 d hannel
Vuhagcbe!ween wypms 44y Al &-Pin stic —40°C 10 +85°C 5%;&?::9(:
Y+ to grgunid ., * b e EN,
V- o gmungFs, 25V MPESDAALL | 16-Pin Plastic S0IC | -40°C 10 +85°C 3-Channel
Digitalinput ove l‘vuﬂﬂqc \-l";_N. \.I".\ Single-Ended
Vaupay (1) v s Y MPCS09AP | 16-Pin Plastic DIP | —10°C 10 +85°C 4-Channel
Vaurmy (-) : AN ) Difterential
\ q’ZﬂmA, whichever accurs first, MPC509AU | 16-Pin Plastic SOIC 10 +85°C 4-Chanmel
ARalogimipul overvoltage W 10°C Diffarential
Vnmpw(ﬂ
er( i
Continuous awrent, S or D . -
Peak current, S or D PACKAGE INFORMATION
o N~ —— AOmA
Pomer oo A A ST ST W PACKAGE DRAWING
Operating temperature YanOE:: 4070 10 485°C PRODUCT PACKAGE NUMBER(!
Storage temperatyHEnoY,} -85 10 +150°C MPC308/509AP | 16-Pin Plastic DIP 180
MPC508/508AU 16-Pin Plastic SCIC 211

NOTE: (1) Absclite midximum ratings are smiting ~d u e sapplied individu-
Ally, belyond vihichi the serviceability of me circuit may be impaired. Fung-
tionat-operation underany of these conditionsis not necessarily implied.
(2Y Deate 1.2BmW/AC above T, =+70°C.

NOTE: (1) For detailed drawing and dimension table, please see e m of data
sheet, or-Appendix C of Burr-Brown IC Data Book

WRR_BRg

MPCS508A, 509A






