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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  a signal 

generator and oscilloscope to define an appropriate range. This interface card constructed 

with 8-channel multiplex IC and select  blank  address  port by using  a dip  switch and 

74SC688 IC. 
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n'er6i~~emrmsfieruflfirramansfiCu dinisdd~ayaaanuiuufifi$aqa Inu~JaunaiuiiCu 

q:lodds$ayaaanuiluiaa~ani 30 nanosec. riau$&yyina MEMR ~:nKer~fluna?n 
P,P, I 

1 6 ~ 9 1 QGn"del6 8088 ~?u$a~ni~n;ad 
P, 

dies?uluszes4i~suaunit DIVA Gu DMA - Controller qznauquflfiviid vad 

rzuunnu 8088 ~1nz8yyim MEMR qzqnl~uflfi!~~'lnuadnisdiu%a~n~inesiau 

naiuii ( siiaynqnd~qinaJaunaiuii!dl6n5u~dntsld" 110) 

DRQ 1 - DRQ 3 (DMA Request 1 - 3 ; "111 B18,B6 bbazB16) ; 
cd 

uid'yyimh 3 ~~flu&yyim~u~n~~anGd~aa?n I sc$dnsnkiiuuan 

fiiuisn%%unisua DMA qinszeru ~nunisfiausz6uyimaa?n " 1 " %fin"erul DRQ 

ui~mrimda ( ui DRQ uivkfiiudziei+i<u DRQI - DRQ3 ua~ 8237A-5) 
2 w a  

Ida 8237~-5 !~~u8~~1mu~man~zwta~fiau~iinim DMA ~u~nu~~uadii 

Bi6unaiudiK~ ( Priority ) tpndi~$alai dilaiiii;qzdinisufi DMA qin 8088 LIR~ 

mou?unirua DMA sing1Jns6.iuuan (~QQIW uea~~~~u~uniua DMA 9:: 



,¶2 4 44 0 

L~enGd) uolniu 8237A-5 iiqzdinisua DMA lS;5u~nuuua~uai~unaiudiKy~~n.d1 
44 0 

riau~~&aui?iddinisue DMA 1fi~i~L~au~ua~uai6unaiudi~y~in.di ni~ll~ ROM BlOS 

Ted IBMiPC q~hhkf~?~ 8237A-5 Id DRQI iii16unaiudiK~g.r~n~~nz DRQ 3 di16~ 

rrdaunaiu4ldrflu Dynamic RAM 

Iunisue DMA &~t~yqjim DQR < ~~~e~~~en~~e~1u~a~szuz~aairrd~~~i6u 
n"l&yylna~~enGdu~u~iiuld q:diIiiPnnuuaunlo DMA iuuinii I uuaunislui 

eiirrruadqriuo DMA ~nuia~l~~~~a~zl~~~qjir~dmeu~unim DMA rr;et~yqjim 

W Ci 4 Ci oACK ueuauLLund I (DACK 1) Lde~~ut~qjqjina~in DACK I ~~aanqzs~ant~qj~lm 
DRQ 1 (~d~uu~inae?n "1" du "0") 

- - 
DACK 1 - DACK 3 (DMA Acknowledge 0-3 ; "111 B19,B17,B26 bb8Z B15) ; 

P, P, 2 4  
i~yqjinavi;l4 ~LfluLolniy~~mnGdinnin ddo9p $4 8237~-5 a!muuae~~andIiiaa 

wn1uuondu.o DMA nsluiinituo DMA $uliiunimeuauedn~? LLn:: 8237~-5 qz~4i 

uuaunls DMA ~~olfinisd.rdiu~o~arzrr.d~~qdnssld" 110 due DMA 5urrdaunaiuiniin 
A' 
uu~finunsd (A~lrjdlu 8088 ) In~l&qjqjl~ DACK dz~~en~dIu~~ruuualn~ue~5u 

A' 
uuaunis DMA ~~~~n~~bflunismauaue~nisue DMA IULL~~LLU~I~ duKiwaunis 

DMA d~zLbPnn6uiULflunltneuaueddeniTue DMA IULL~ULLU~~ 2 (DRQ2) tTyylm 
- 
DACK 2 iiqz~~enGd bfluiiu 

6ddnilaLL&aiitTQqjm DRQO $uqi~ri~ndeeenui~qu?a~eol 6~6uaqqsiu 
- 

~wes9da~~lria~uisn~~ue DMA diuni~~~qu~~ua o 26 ~~d&qjqj7m DACK o qz;ndaaan 
P,P, I 
w 4Ci dl 

~7~da~ew6au ("11 119) w~unbwa~~ufin~IS;a~~sZu~~eQ~dad~~ ~siu.d~maun~s 
A'a A' A 90 

DMA nLnnauluda;lnnid DACKO LLenGdtu ~9luuuauni~nlaalrrQun~s3~ds"11rrdau 



n?iuiiddu Dynamic RAM Ida~aq~uam5~da~l4vodauma7uiid~:bnwdaiui~nqzGi 

WZ.a"bunis%dt.a Dynamic RAM da~1u?aqs16 

~muni~Ldnvd?umaiu4i;u~:L"nm~u1uqn 7 I 5.1 2 usec. d m yn 7 72 m8mn 
- P, 

&;u&qjqjim DACK o i?iqzlmn$d?uqn 7 15.12 usec &?u 

AEN (Address Enable ; ai A1 I ) : 
A,=? 

&ry~im~~flu~m~~ndl.a"bun~~b~~naii~alr~~a~~nmvuludaa~aaid&syyim AEN 
P, 

blm~id (aaqn "1 ") 'I~u Lhfifi~?il1~a"u~9'11El?~ni~ DMA 

d7a?ul:uuubulaum~mum9 IBM I PC l?u ~r1.n"&~~l~d1UnIS8fib~L~~ (Disable) 

8288  Bus Controller bbazqzl.n"bb 1 1 0 ila 7 $kb~u?$aak"uu?unls 
.A, 12 $0 P, P, 

DMA w~nmwu nq~~~ufimad~~"dOd~~s~zZu~rv~~~vuaun~s DMA fiu 8237~ - 5 qz 
- - 

d~bl~hb~~fi'11~~~9d?~R?l~~l~~n~l'~~fifi~b~~b~~~ bb8~9~dl%$&Q6&1761d IOR M?B IOW 

~rmnRi6su kiufii~ridinis~akmb~awmffl I I 0 d~~~aol~milrfinwn"'~~~~~mmbmsa'~ufifi 

T / C (Terminal  Count ; m'l 627) : 
P 

&qq~nr~~naha.a~inn~r~~~a~&~~im~m~w"~ndvi EOP uaa 8237A - 5 

u~nCuamin (kuW~nn inverter) diWplryqim T I c dLun~ddnm?n 11~11 

1ivi~~~~imi~zb~am~d~~m~7u9u~un%n~sd~~iu$a~ a"um9vuaun7s DMA 

1u~~au~~ualmmubLuavd~ nsuniu4iuqud6ivuml4 ~muML?ld~~q&~qjimdqt~nl.d"bu 

nltiugmnirau?unif~~~ ddinisd~ejiu4ar?a~3u'u~mn ~deaqin&yyim$qzbban~d 
P, P, 

Imd~~~fimaii~flu&ry~im"uas ~nu~~uolm kCuf an"aadinis~i&syyim T I c ejiu 

mn Inverter LL~~GI!~ OR h &~~l m DACK bda~~awisnnsiu~tiii &yrylm T / 
1" c ~~m.auriu~~u&yyimvaa~bqub~uaIm diu?u~umubbuad o ~!u&yryim T I c 9: 

A, 2 a4 
~~mn$dludsa~?a?n~annm yn 7 990.804 millisec.?ilannadlar?a7d1flun7s~bd~.avdau 

na~u4~"lrin 64 Kbyte Cubma 



+5Vdc ("111 B3 bbaz B29) : 
P, P, 4 

"~C~fia~~ia5u~~vd~47~!4 DC +5~ "U~SZPI~ Cmuq:~6i~aiu~vu~[i;l~~ 

(Regulated) 

+ 5% i;aatjluda.r +4.75 +5.25 Vdc 

+12 Vdc ("117 B9) : 

udqria5ui~vddiw! DC +I 2~ ilaaszuu lmuqzii61naw~$uanss 

(Regulated) 

5% AaotjMaa +I I .4 '1d +I 2.6 V ~ C 

-5 Vdc ("11 75) : 

d 
uidqr~ie~ut~vi DC -5~ ~'ilqszuu ~muqzii~i~ai~~vu~rns~ 

(Regulated) 

+ I 0% Aoetjludad -5.5 -4.5 V ~ C 

(Regulated) 

+ 10% Aaadludaa -13.2 5.1 -10.8 vdc - 



GND (711 81, 610 LLBz B31) : 

rl~~alu&zBiadln"unsla6 (Ground) YePsLuu 

n~sCm$gglmuuaIa(iil"~~aa IBM PC I XT 

dlwrulu IBM PC 1 XT ~uqs~fi~mm8la~ub~audan"uaqqsn7uuan16u?n$u 
dl 

l9d IBM PC l XT ~~~lnl~L~~~l~9~d~fid~~UUL~U~~~~$9dbfl~ 8 fi60~ qlnL?hd 
Y 

Gmdafjuq 5 ~~GBWEIM IBM PC I m n m m  $uGq 8 adam~~Gqnq~w5au 

hlu IBM PC L~U~LL~~~T~~IN~IP 7 dlzQndqamnu~~qalam4a6mmd 8 $ qz~ndo 

d~ua.iqrbuntz~~a (Buffer) fk19d L L B ~ ~ fidmmd 8 d8dl 88 m-~nlB.i~ud(?u kuqz 

gnl%~flu91 CARD SLCTD (wk Card  Selected) ~4U1&Qlbilmd1zL~U&~GlN~UYYI 
ri d 

qlnqqqsnluuandduuoiuuadDmw ~L~BI~x~~~~uL~uuB;~wTIE~~I~I;Is~~B~UP~~~~~~P~ 

6pnL~anl%.numgj &qzd116 Driver uulrruue5miilnlsdluw~mad~~mya1d~~fid~md 8 





020 - 03F 

040 - 05F 

060 - 06F 

070 - 07F 

080 - 09F 

OAO - OBF 

oco - ODF 

OF0 

OFI 

nauquZu~wafQdfi I, 8259 (8-11abrnaC) 

~9~Fj8-1h b8-118254 - 2 

nauq8-1wa5rnluuiub~~z~~uaim 8042 

Real Time Clock< NMI ~baz~uaabbs8-1 
4 a 
rn~au~anq??a~rna4 74~~612 

nauq8-1Zu~naf3dfi 2,8259 (fibad) 

nauquAdura 2 ,8237~ - 5 

bt4&I5b"bbfiFn~Cd~b~da bq84 
4 

s~.nrn~~usFnsfels~qa~qa5 

380 - 38F 

3A0 - 3AF 

3B0 - 3BF 

3CO - 3CF 

300 - 3DF 

~ F O - 3F7 

3F8 - 3FF 

OF8 - OFF 1 rr~s~ns'idsc.aar.aa~80287(~dsr"6~bae~n~rnfl1aw~) 

SDLC ~~~?~~~t~sd.n" 1 

!um?aaisn?"bsd.n" 1 

azrrndrwaR8-1Fdns8-1 ~~azan$asw"uw" 

asada" 

azbbnd~rna5d / nsid%nnd 

6anauqrrZanlnsd 

wo5myns8-1 1 



gdns60a:$ay noiia7~l~unisMplnea 

I . tfi~eameu~l mequ 8088 Liiacqinnau9qlma4fud L~ufund~~h~lul~ 
d *or drzfuau~uninlrzuaawa~dsbbn~u'~~~anue~~u~~~~~~d~~fl~do~~nsuvuimb~ ~~az 

6odnlsl~al~unlsdszuaawa~au &~ubR$adnaU~?Lmaf~u 8088 i~fiiuisn Upgrade 
* 24 

18irLaquq.rnq~iui'~<dsz1ua~uhiudu ~~iauizauliuq~fiu~~vadLR$ad idyuiiu~di 

I I L L I  nirmsqqimCayaLu*ad&uwid9wuifiifiw4 lunisnnaasdir~ iflu 

Tdt~~nsugiutyavuin~Sn ~uzbi6adnionqiu h1unisdrzuaa waqauin 

n.gdns6~uma wa 

2.1 ufimdwan'U~a ~u~u~nsu(~onochrom)~~a~~un~i~~~u?~d~iuim 

aamd waIifiudad~u$ 8088 a ~~axamt ~gu~fiun ti4 ~muijuukiiin'u 
*or a 

2.2 ~~du Diskette ~~uuwn~aMav~~~maadLda ~1u1~~~L~~s1fl.11~ 
6.4 P* 

3 qdnsnaMlads:neulunisa?iarm$aa~e ~Y.Iuqllnr6daiqio8 TAKASHI 

YASUl ~d~a~mflm~~in~i(ld~daamfl~~i~adqmniwvad~dnt6 l~tl~qdn~N3L~R 

wsaian~wiimrda~lu~udsrafi~i(u~~bfluqdnf6d~9N61iwriau~id~d Inu~iianqin 

qdns6dnnr~IriLLvrduinb~azfi$idadq~Ih4iu 



bd P, Q 

3.1 qdnomnlardu Transducer dia51Mirn~~r~rn~6u 

7 ~IW~I~~~~?&ENSOR ildl LEI:: INTERFACE GARD 

3.1 .I Temperature Sensor 14 LM35 

* 
;dd 8 nlwrilu TEMPERATURE SENSOR LM 35 LLfiZddlt 



3.1.2Humidity Sensor %$ EYH - H02N 

;d$ 9 nlwdlu Humidity Sensor EYH - H02N LLnEI.lW 

3.1.3 %~t71?w?Iq?~LLfi.lfih $3 Solar cell Solar battery  A200 

Ed$ 10 nlwdlu Solar cell Solar battery  A200 unrI.lq? 





3.2.2 AMPLIFIER ~illldIdYLI1U&S&lQ761dd~Elb$7U7~9~"U~7m 

9 
~Zn16hu1mFm~u 

Ed$ 13 991'2 AMPLIFIER 

3.2.3 AID CONVERTER ~IMCI~LII~UUK~~~I~~I~ $~S&~IN 

ANALOG bihd&QQlbld DIGITAL 

cam 

?dd 14 99q9 AID CONVERTER 



3.3.gdns6dlfiunitwtaqfiauua 

Oscilloscope bbaz Signal  Generator "112uqinTdtb~ntu?"111 qan&q 

4.~e~noiid~dI$d~zneu1uni~eenuu.u~a~~ 
,4 A 

4.1 a'ilna~u~lmiu~ua~1~~uuuiCugdnt6 

4.2 aanrauuwiu Web site ddfii~itn down Load TdtrrntulrXqin 

Internet 7zbflu~dtbbntu 2 &lWtUz &?~~dtbbntudt",m Share 

wear Tdt~~ntudtz~n~ School Version Tds~~ntu$Giui2.a"i%1 

"Hercapl' ~i~uTdt~mtu$fiiuisn capture v6iqaam:nnaad 

~w'a~iiutya~~~ci~a~n"m6 ~~hGiuir~dllsrii$~~j~ LL~: 

bhbmtu Free Demo School Version "Hi-Wire2" Lw'adau~u 

nitaen~~uu~~azGuuadqt 

Web  site dfil~ltn6u~ln lnternet 

4.3 nenbbul~Tnul~$ayaqln Magazine Transitor GIJUTHU 

(in Japaniess Language) * 





uuuoblu~u%.rfilultnb~au~u9b~7n"udaun~tdt:~aawab~~~~1iilaa bbrr"a~hW 

dt:uaawanisluariau~aiu41"ua~t:uu~a~~GabIiila bAalfi~iafiit%aya$u~wdL+i 

'ill6 Tmu3 Interface Card dimdiifia;ln"u+aya $Ld~uuqin%aynLruua:uiaanui~flu 

~~uu~~naa~~adc~%11d~~u1fiariau~a1~411~l99"qsy~1ut:~a'1~n1t~1u~aya~~a~dau 

199" CPU $191~16 
2 4 4 

'iudi~quu qdnd Tranducer RIIU~IU AO 1aq LM35 RaIUruRa 

EYH- H02N bba: bb~9fia'l98O Solar cell Battery  A200 

17 niwdiu ~~~~I~~SENS OR P'~IP~ ha:: INTERFACE CARD 



UlPPl 

;dd I8 Address Decode 



nlr~l&~ryimqln SENSOR d1.1~1$lfj INTERFACE CARD BB~ILLUU~~;~~IW 

Oohul&~ Pa&bfmmm't; 



cd 9 2 
niTCAl-IBRATE f @ m m WI4~~ 

ihiaU~Unlt CALIBRATE watluam~~iijjnalU~mwaimiQ 

I .148~~1mqin SIGNAL GENERATOR ~~QU~~IU~S~~INTERFACE LL~Z wsaq 

aau ~ma~da"oscl LLOSCOPE<~~QQI~~QQ~ L~QU~~T~S~~.I~Y~~QIN$R~~~T~IR 

~~s~I~P~~~QI~~BQu~%I 

21 niwiia nitI+i SIGNAL GENERATOR LLR:OSCILLOSCOPE Iunit 

CALIBRATE :dntFldc 



2.nirrii~um~uim~a~a~nauu~ad1~~~am~wa1~~iu~i1iint~<u"~~dimua~ 

tYtytyinrddau~$i nk~in~ws~~aau~~arriiimn~iunainLndau$~nolqinnitio 

qdnrGdiql~~da7qW sensor ada~rirmnraq~u~~sy16~drniud~r~n'~1"~a~qdn~61dh diu 

rii ~~sil~n$aulrlfii $16 riiuiriimuma~nafu~n$aq~aa'mq?q ~~ariiuirilu~a~alum 

~~uTds~~ns~%~~~am~ua~~un~irluuqaniw 

22 ~?W~?U~ISAM~~BUSENSOR na1u~aufl~ THERMOMETER 





nisa)i.rw$o.rjienr?1~ Tmunislfi sensor airmA1.r~ diariidri.Ju Transducer 61 

&QQICU analog b$iuii$.rqr Multiplex 4.r~ IC MPC 508 A ~fluh~ihn &~~QIN 6itd 
bbda~%flbfl~ Digital Pm~%fi AID converter AD574A bba:%fi74CH688 fk~Q.rqt DIP SWITCH 

d.rdi~ddszuaawa~~o~~aw.rwado~d 

asqsh#'Lunisnmnorr 

25 ?4q~auy?&o4 Interface Card 



qlnnl?nolno4~us~~~0~ LM35 &L~U TEMPERATURE SENSOR qzMn~id 

4.2 P 
b!~Ub8UW99 ~~~? AI N~~ NI~~~~I~~BP~ WI W N Y U 

26 n~~dsinn~snwa.oq?:sRai~bL~~bfiiau~d~i riu qru~qij 

"114 TEMPERATURE  SENSOR LM 35 



CH 2 -5 - Calibration 

Voltage 

1.50 

- - i.. 

0.00 - 
0.0 50.0 100 0 150.0 

Temperature 



n~s~ran.rtrni%yn 

nit~~an~wfiadiqodilnunitCi$a;fidl6ui fiuu~fluIdt~~nrudaaan~wfiInuI% 

i 
$ % W 

niwi c &~fluniwin ywuuin~wi~au~a~pla~niwitz6uiun?~ lhfluniwidauizrhni t 
A 

AuuIdn~ntuGozuuciu finq~sn'loiirilu~~niwi~z6u~ibba:niwit:m"ug~ buoaqin 

niwi c ~?l$nit~%i'1qtz611~id~n ua~ai5nwi ~u-~fluniwitz6u~a~daqqinnitl.n"bbaz 

~nwah~naur)unisdi~iuua~Pdt~~n~u~Knwmz~du~~~an"uniwi~z6u~~ naiuaiuisok 

aatadi~ddi~~;nai8.1aiui~nIu~z6uffiua~niwi c aiuim~<umwiz~ndailrd Iut:Kuga 

iiszdu?mzsin ai5m~~a5 ~bazla"{uqiu ai4m~~afdwninwaiulm" niwi c ariuitnafw 
4 a 

tkn~ai~nteaaqpltq~uairnuaq$a; fi!k7?,6baq ~~di~~t~bntu~~iiuuuubn~o~~n~a~~$~ 

dildl.a"bu~n b~%994$91& 



ADBUF6. CPP 

#define  BIOS IBMPC 
#include <bios . h> 

#define ESC Oxlb 
#define xmax 640 
#define ymax 348 

November 28, 1999 

/* Define the escape key * / 

static int data [8] ={Of 0,0,0,0, 0, 0, 0); 
static int cx,cy,ch; 
static int ch a,ch b; 
static int port,twait; 
static char buf [lo] ; 
//static int xmax,ymax; 
static int volt [xmax-801 [8] ; 
static int step=70,thick=24,height=150,wkey=50,spl=4,sp2=6; 
static double FullScale=lO.O; 
static double avg1,avg2,max1,max2,minl,min2; 

int func (int port) ; 
int gprintf( int xloc, int yloc, char *fmt, ... ); 
void trigger (int ch) ; 
void wait (void) ; 

! int chr2num(char ch) ; 
void make window (void) ; 

I void date time (void) ; 
void reticle (void) ; 

int main (int argc, char *argv [I ) 
t - 

int x, y, z, i; 
long div period,div start,div - end; double div - time; 
int gdriver,gmode,errorcode; 
FILE *in; 
i.nt dfront, dback; 
int key; 



............................. 
// Rrad data from config.dat 
............................. 
if ( (in = fopen("config.datW, "rt") ) 

== NULL) 
t 

fprintf(stderr, "Can not open config.dat file\nn); 
return 1; 

1 
,' 

fgets (buf, 80, in) ; 
switch (buf [O] ) { 

case 'E':gdriver=EGAMONO; gmode=EGAMONOHI;break; 
case 'el:gdriver=EGAMONO; gmode=EGAMONOHI;break; 
case 'H' :gdriver=HERCMONO; gmode=HERCMONOHI;break; 
case 'hl:gdriver=HERCMONO; gmode=HERCMONOHI;break; 

1 
fgets (buf, 80, in) ; 
port=chr2num (buf [O] ) *4096+chr2num (buf[l] ) *256+chr2num (b~f [2 1 ) * 
16+chr2num (buf [3] ) ; 

printf("%d %d %d %x\n",gdriver,gmode,port,port); 
fgets (buf,80,in); 
switch (buf [O] ) { 

case 'S':printf("Single modeAnM);break; 
case 'sf:printf("Single mode\nW);break; 
case 'D1:printf("Dual mode\nW); break; 
case 'dV:printf("Dual mode\nU); break; 

fgets (buf, 80, in) ; 
ch a=atoi(&buf[O]); 

fgets (buff 80, in) ; 
ch b=atoi (&buf [O] ) ; 
prhtf ("Channel A = %d \nChannel B = %d\nql, ch - a, ch - b) ; 

fgets (buf, 80, in) ; 
twait=atoi (&buf [O] ) ; 

fgets (buf, 80, in) ; 
dfront=atoi (&buf [OI ) ; 

fgets (buf, 80, in) ; 
dback=atoi (&buf [O] ) ; 

delay (3000) ; 
fgets (buf, 80, in) ; //max voltage 
fgets (buf, 80, in) ; //min voltage 

for (ch=O; ch<8; ch++) { 
fgets (buf, 80, in) ; -- 
fgets (buf, 80, in) ; 
fgets (buf, 80, in) ; 
I 
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/* calcuration of center */ 
cx=xmax/2;cy=ymax/2; 

make - window ( ) ; 

// getcho ; 
I' 

while(!kbhit()) { 
// while ( (key = bioskey (0) ) !=0x4400) { 
date time () ; 

/* ~ata-acquire */ 
/ / ch-a 
for (x=O;x<xmax-80; x++) { 

trigger(port+(ch-a-l)*2); 
wait (); 
volt [x] [0] =func (port+ (ch-a-1) *2) ; 
1 

/ / ch-b 
for (x=O;x<xmax-80;x++) { 

trigger (port+ (ch-b-1) *2) ; 
wait () ; 
volt [x] [l] =func (port+ (ch-b-1) *2) ; 
t 

/ / 
setviewport(80+1,thick+1,~ma~-1,thick+height*2-1,1); 
clearviewport () ; 
setviewport(80,thick,xmax-l,thick+height*2,1); 
reticle () ; 

setlinestyle(SOL1D - LINE, 0, 1); 
for (x=O;x<xmax-8l;x++){ 
fcr (ch=O;ch<2;ch++) I 

line (x, (chtl) *height- (int) ( (double) volt [x] [ch] * 
(double)height/4095.0), 
x+l, (ch+l) *height- (int) ( (double) volt [x+l] [ch] * 
(double)height/4095.0)); 
1 
delay (dfront) ; 

1 
date t-ime ( ) ; 
delay (dback) ; 

I I 

I avgl=0.0;avg2=0.0;maxl=-FullScale;max2=-FullScale; 

I 
minl=FullScale;min2=FullScale; 

- 

for (x=O;x<xmax-8l;x++) { 

I - avgl=avgl+ (double)volt[x1 [O] /4095.0; 

1 avg2=avg2+ (doub1e)volt [XI [I] /4095.0; 

I 
1 

I 



avgl=avgl/ (double) (xmax-81)'; 
avg2=avg2/ (double) (xmax-81) ; 

I for (x=O; x<xmax-8l;x++) { 
I , if ( (double) volt [XI [O] /4095.O>maxl) maxl= (double) volt [x] [O] /4095.0; 

, if ( (doub1e)volt [XI [I] /4095.O>max2) max2=(double)volt [x] [I] /4095.O; 
C 

if ( (doub1e)volt [XI 101 /4095.0<minl) minl= (dopb1e)volt [x] [O] /4095.0; 
if ( (double) volt [XI [I] /4095.O<min2) min2=(double) volt [XI [I] /4095 .O; 

I 
setviewport (0, thick,80, thick+height*2,1) ; 
setfillstyle (EMPTY - FILL, 1) ; 
bar (1,35,79,100) ; 
bar (1,35+height, 79,1OO+height) ; 

1 settextstyle(SMALL - FONT,HORIZ - DIR ,5); 
1 gprintf (3,35, "Max=%+4.2f11, (maxl-0.5) *FullScale*2 -0) ; 

outtextxy (3,35+12, "M") ; 
gprintf (3+10,35+12, "in=%+4. 2fn, (minl-0.5) *FullScale*2.0) ; 
gprintf (3,35+24, "Avg=%+4 .2ff1, (avgl-0.5) *FullScale*2.0) ; 

gprintf (3,35+height, "Max=%+4 .2ff1, (max2-0.5) *FullScale*2.0) ; ' 
outtextxy(3,35+height+12,"M"); 
gprintf(3+10,35+height+12,"in=%+4.2f",(min2-O.5)*FullScale*2.O); 
gprintf(3,35+height+24,"Avg=%+4.2f", (avg2-0.5)*FullScale*2.0); 

settextstyle (SMALL FONT, HORIZ - DIR ,5) ; 
bar (1,35+100,7~, 100+20) ; 
gprintf (5,20+100, "%2.lfms/Div",div - time*1000.0/8.0) ; 

key = bioskey(0); 
if (key==Ox3dOO) { 

switch (ch-a) 
case (8) :ch a=l;break; 
default :ch-a++; - 
1 

1 
I else if (key==Ox3eOO) 1 
I switch (ch b) 

case 78) : ch b=l; break; 
1 
I -- default :ch-b++; - - 

I 1 

- 

else if (key==Ox4400) { 
goto Ending; 

1 



goto Scanning; 

/* ending */ 
Ending : 
closegraph ( ) ; 

// getch0; 
printf("BYE ! See You Again ... \n"); 
clrscr ( ) ; 

,I return 0; 
1 
void wait () 
I 

int t; 
for (t=O; t<twait; t++) { 
asm{ 

NOP 

I 
I 

I 
void trigger(int port) 
I 

int dummy=O; 
outportb (port, dummy) ; 

I 
int func(int port) 
I 

int a=inportb (port) *16+ (inportb (port+l) >>4) ; 
a++; // +1 correction 
return a; 

I 
int gprintf( int xloc, int yloc, char *fmt, ... ) 
I 
va list argptr; 
char str [l40] ; 

/* Argument list pointer * / 
/* Buffer to build sting into */ 

int cnt ; /* Result of SPRINTF for return */ 

va - start( argptr, fmt ); /* Initialize va - functions */ 

cnt = vsprintf( str, fmt, argptr ); /* prints string to buffer */ 
outtextxy(xloc, yloc, str ); /* Send string in graphics mode */ 
// *yloc += textheight( "H" ) + 2; /* Advance to next line +I 

va - end ( argptr ) ; /* Close va - functions * / 

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



int chr2num (char ch) 
I 

int num; 
switch ( (int) ch) { 

case ('0') :num=O;break; 
case('1') :num=l;break; 
case ( '2 ' ) : num=2; break; 
case ( ' 3 ' ) : num=3;break; 

t 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=lO;break; 
case ( 'A' ) :num=lO;break; 
case ('b') :num=ll;break; 
case ('B') :num=ll;break; 
case ( ' c ' ) : nun=12; break; 
case ( 'C' ) :num=12; break; 
case ('dl) :num=13;break; 
case ('D') :num=13;break; 
case ( 'el ) :num=14; break; 
case ( 'E ' ) : num=14; break; 
case ( ' f ' ) : num=15;break; 
case ( ' F' ) : num=15;break; 
default : num=O; 

1 
return num; 

1 
void make window (void) - 
I 

char patterns [8] = { OxAA, 0x55, OxAA, 0x55, OxAA, 0x55, 

OxAA, 0x55 1; 
int i; 

//Over title 
setfillstyle (CLOSE DOT FILL ,I) ; 
setlinestyle (SOLID-LINE, 0, 1) ; 
bar3d (0,0, xmax-1, thick,-0 , 0) ; 

//Under title 
//setfillstyle (INTERLEAVE FILL ,I) ; 
setfillpafiern ( &patternsn], 1) ; 
setlinestyle (SOLID LINE, 0,l) ; 
bar3d (0, ymax-thick7xmax-1, ymax-1, 0 , 0) ; 

/* MENU */ 
/* F1-F12 */ 
char *fn [12] ={"HELP", "MODE", "CH-A", "CH-B", "F5", f'F6l', "~7"~ 11~8 !I, IIF~II, IIEXITII, 

- 

'' " 1 " " 
; - 



settextstyle(SMALL FONT , HORIZ DIR, 6); - 
setfillstyle(~~~~~-~~~~,l); 
for (i=o;i<lz;i++)T 

bar (lO+i*wkey+ (i/4) *sp2, pax-thick+2, lo+ (i+l) *wkey+ (i/4) pax-2) ; outtextxy (l4+i*wkey+ (i/4) *sp2,ymax-thick+2, fn[i] ) ; 
1 
//Logo 

'' settextstyle (TRIPLEX SCR FONTIHORIZ DIR ,I) ; - 
. ' r settextjustify (LEFT - TEXT~TOP TEXT) ; 

- 
setcolor (0) ; 
outtextxy(4,2, "Project One") ; 
outtextxy (3,1, "Project One") ; 
outtextxy (l,0, "Project One") ; 
outtextxy(3,0, "Project One"); 
outtextxy (2, -1, "Project One") ; 
outtextxy(2,1, "Project One"); 
outtextxy (1, -1, "Project One") ; 
outtextxy (3, -1, "Project One") ; 
outtextxy(l,l, "Project One") ; 
outtextxy (3,1, "Project One") ; 
setcolor (1) ; 
outtextxy (2,0, "Project One") ; 
//CopyRight 
settextstyle (SMALL FONT, HORIZ DIR , 4) ; 
settextjustify(~E~T - TEXT,TOP - TEXT); 
setcolor (0) ; 
outtextxy (4+2*step, 2, "1999") ; 
outtextxy (3+2*step, 1, "1999") ; 
outtextxy(1+2*step,O, "1999"); 
outtextxy (3+2*step, 0, "1999") ; 
outtextxy (2+2*step, -1, "1999") ; 
outtextxy(2+2*step,l, "1999"); 
outtextxy (l+2*stepI -1, "1999") ; 
outtextxy (3+2*step, -1, "1999") ; 
outtextxy (1+2*step, 1, "1999") ; 
outtextxy (3+2*step, 1, "1999") ; 
setcolor (1) ; 
outtextxy (2+2*step, 0, "1999") ; 

setcolor (0) ; 
outtextxy(4+2*step,2+12, "R.I.P. & T.YasuiW); 
outtextxy(3+2*steprl+12, "R.I.P. & T.Yasui"); 
outtextxy(l+2*step,0+12, "R.I.P. & T.YasuiW); 
outtextxy (3+2*step, 0+12, "R. I. P. & T.YasuiW)-; 

I 

I outtextxy(2+2*stepI-1+12, "R.I.P. & T.YasuiU); 
outtextxy(2+2*steprl+12, "R.I.P. & T.YasuiW); 
outtextxy(l+2*stepI-1+12, "R.I.P. & T.Yasuil'); 
outtextxy(3+2*stepI-1+12, "R.I.P. & T.YasuiW); 

I 
outtextxy(l+2*step,l+12, "R.I.P. & T.YasuiW); 
outtextxy(3+2*step,l+12, "R.I.P. & T.YasuiW); 

1 - setcolor (1) ; 
outtextxy(2+2*step,0+12, "R.I.P. & T.YasuiW); 



//CHI 
//setfillstyle(INTE~LE~V~ FILL ,I); 
setfillpattern( &patternsT~~, 1); 
bar3d(0,thickr80,thick+height,0,0); 
rectangle(80,thick,xmax-l,thick+height); 

//CH2 

I' 
setfillstyle (CLOSE DOT FILL ,I) ; 
bar3d (0, thick+height,80, thick+2*height, 0, 0) ; 

. t 

I 
rectangle(8Orthick+height,xmax-l,thick+2*height); 

//Reticles 
setlinestyle(D0TTED LINE,O,l); 
line (80, thick+height/2, xmax-1, thick+height/2) ; 
line(80,thick+l.5*height,xmax-l,thick+l.5*height); 

for (i=O; i<8; it+) { 
line(80+step*i,thick,80+step*i,thick+height); 
line(80+step*i,thick+height,80+step*i,thick+2*height); 
1 

// Make CH-A CH-B 
setviewport (0, thick, 80, thick+height*2, 1) ; 
setfillstyle(EMPTY - FILL,l); 
bar (5,51-50,25) ; - 

settextstyle (SMALL FONT, HORIZ - DIR , 6) ; 
outtextxy (8,5, "CH-A") ; 
bar (55,5,75,25) ; 
gprintf (55+5,5, "%d", ch - a) ; 
bar (1,35,79,100) ; 

settextstyle (SMALL FONT, HORIZ - DIR ,6) ; 
outtextxy (8, 5+height, "CH-B" ) ; 
bar (55,5+height, 75,25+height) ; 
gprintf (55+5, 5+heightI ll%dllI ch-b) ; 
bar (1,35+height, 79,1OO+height) ; 

I 

void reticle (void) - 
I - 

int i; 
setlinestyle (SOLID LINE, 0,l) ; 

rectangle (0,0 ,xmax-1, height) ; 
rectangle (0; height, xmax-1 , height*2) ; 

//Reticles 
setlinestyle (DOTTED LINE, 0,l) ; 

line (0, height/2Txmax-1, height/2) ; 
line (0,l. 5*height, xmax-1,l. 5*height) ; 



for (i=O;i<8;i++) { 
line (O+stepki, 0, O+step*i, height) ; 
line(0+step*iIheight,0+step*i,2*height); 

I 
1 
void date - time (void) 
1 

//date & time 
time - t t; 

time (&t) ; 
setviewport (xmax-196,6,xmax-4,18,1) ; 
clearviewport () ; 
settextstyle(SMALL - FONT , HORIZ - DIR, 5) ; 
moveto (4, -1) ; 
outtext (ctime (&t) ) ; 
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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,b) 
1 // ~~~=Linear/~XP=exponential/~~~=~ogarithmic 
1 // constant a 
LIN // constant b 
1 // Y=a*X+b (Linear) a: inclination b: offset 
1 // Y=a*ln (XI +b (Logarithmic by e=2.71828) 
LIN // Y=a*exp (X) +b (Exponential of e=2.71828) 
1 
1 

// 

LIN //channel 4 
1 
1 
LIN //channel 5 
1 
1 
LIN //channel 6 
1 
1 
LIN //channel 7 
1 
1 
LIN  //channel 8 
1 
1 
// 
// This file is nessesary on runnig of adbuf**.exe 

and its name is "config.datW unique. 
// How to compile:  needs Tc or Borland C graphics 

libraly for DOS 
// bcc adbuf**.cpp graphics.lib 
// or 
// Tc adbuf**.cpp graphics.lib 
// adbuf**.exe needs 1 parameter for config.dat 

filename each time on run. 
// Usage: adbuf** 
// read from config.dat automatically. 
// Copyright Takashi Yasui & RIP 
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C 

CMOS ANALOG MULTIPLEXERS 
I 

FEATURES The MPC508A and MPCS~WA are fabricated urlh 
Burr-Brown ' \ dielectncnlly :solated CMOS technol- 

ANALOG OVERVOLTAGE PROTECVON: ogy Tbe mult~plexzm are aviulable in pl.a.\tlc DIP ,and 

7'OvP-P 
plastic SOIC pnckages. Temperature range 1s 4°C ro 

NO CHANNEL INTERACTlON WRING 
+85"C. 

OVERVOLTAGE 

BREAK-BEFORE-MAKE SWITCHING FUNCTIONAL DIAGRAMS 

ANALOG SIGNAL RANGE: k15V 

STANDBY POWER: 7.5mW typ 
In 1 

TRUE SECOND SOURCE CUI 

DESCRIPTION 
In 2 

The MPCS08A is an 8-channel singleendmi malog 
multiplexer and the MPCSOYA 1s a 4-channel chfferen- 
tlal multiplexer. 

The MPCS08A and MPCSOYA multiplexers  have in- 
put overvoltage pmtectlon. Analog input voltages may 
exceed either power supply voltage without dmagmg 
the device or disturhmg the ~lgnal path of other chan- 
nels. The protection clrcultry assures that slgnal fidel- 
~ty is maintained even under  fault  conditions that 4 A, 4 EN 

would destroy other multiplexers. Analog  inputs can 
withstand 7OVpp slgnal levels and standard ESD 

In 1A 
tests. Signal sources are protected from short circu~ts 
should multiplexer power loss occur, each lnput pre- In ,A 
sents a 1kR res~ance under this condition. Digtal 
inputs can also susw continuous faults up to 4V In 1B 

greater than either supply voltage. 
In 4B 

These features make the hQPC508A and MPC509A 
ideal for use in systems where the analog signals 
originate from external equipment or separately pow- 
ered sources. 

NOTE (1) Cig~lal 

M PC509A ;d x, EN 
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PIN COkIFIGURATIONS 

Top VI Top Vi 

A, 4 A0 A1 

En 4 En Gmund 

-"SIIPRY Ground - v ~ ~  +v-~ 

In 1 +"my In 1A In 18 

In 2 In 5 In 2A In 28 

In 3 In 6 In 3A In 33 

In 4 tn 7 In 4A In 48 

Out In 8 Out A Ckll 5 

vl'csos A (Plaaic) 

TRUTHTABLES 

ABSOLUTE MAXIMUM RATiNGS(') 

MPC508A 

A2 

X 
L  

L  

L  

L  

H  

H  

H 

H 

Voltage between supply pins ............................................................ 44V 
V+ to ground ................................................................................... 22V 
V- to gmund ............................................................... .. ........ .. ....... 25V 
Digital inpul overvotlage VR* VA: 

V,,, (+) ................................................... +4v 
.................................................... v-, (-) -4v 

or 20mA. whichever wurs lirst. 
AMlog input avervdfage V,: 

......................... ............... VSUPPLY (+) .. +20v 

Vmy (-j ................................................. -2OV 
Cmtinuous current, S or D ............................................................. 20mA 
Peak wrrent. S or D 

......................................... (pulsed a1 1 ms, 10% duty cycle max) 40mA 

Powefdissipation(2) ....................................................................... 1.28W 
Opemting temperalure range ........................................... 40°C to tS5"C 
Storage temperature range ............................................. q C  to +1WC 

-- 
NOTE: (1) Absdute maxinum ratings are smiting ~dues, applied individu- 
diy, beyond which the serviceabilii of me circuit may be impaired. Func- 
ti~d operalion under any of these conditions is not necessarily irnplifd. 
(2) 2)raie 1.28mWPC above T, = +W. 

ORDERING INFORRlARON 

, A1 

X 
L  

L  

H 
H 

L  

L  

H 

H 

MPC509A 

. 

PACKAGE INFORMATION 

I 
A, I EN 

X L  

L I  H  
H  

H  

H 

L I H  

H ~ H  

'OM' 

CHANNU 

PNR A* 

NOTE: (1) For detailea drawing and dimension table, please see em of data 
sheeI, or-Appendix C of BurrBrorm IC Data Book. "- 
- 

'ON" 

CHANNEL 

None 
1 

2 
3 

4 

5 
6 
7 
a 

40 j EN 

WRR- mQ 

MPCSA, 509A 

x 

PACKAGE DRAWING 

NUMBER(') 

180 
211 

PRODUCT 

MPC508/509AP 

MPCSOW509AU 

X I L  1 None 

PACKAGE 

1Win Plasl'c DIP 
16-Pin Plaslii SOlC 




