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ABSTRACT

A novel respiratory sensor based on optical fibre was studied and
developed. In this instrument, a light beam from laser diode used as a light source
was launched into a sensing coiled fibre which located at a paﬁent,s stornach. The
changing volurne of the stomach was considered to related to the oscillating output
from the coiled fibre. The detected light was fetched into an online computer via an

interfacing cable for a graphical display of the breathing signal against time.
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2.8.2 fanjesdygmin Analog 11iily Digital(Analog to Digital Convertor)

Tunsezidenld AD ssdesinsands 2 daufidhdy As anudauay
resolution Feziildiusdaniienancey 3 wila A ADC technologies Tufleyiiu
f: ﬁﬂ (1) Flash or parallel converters

(2) Dual slope converters

(3) Successive approximation converters
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szuudu q fidesldFeyaitaamgnieann q uazwiagaieR 185 oo
mﬂ‘ﬁﬁﬁl‘u ADCs 18 successive approximation type éﬂﬁ#ﬁﬂlﬂﬂ‘mmﬂf?‘lﬁi
A3, resolution uAZIIA MTIN 2.1 umemsnouduseniieiiaves
ADC
2.3.2.1 FLASH CONVERTERS

juuves flash converters Lmasegfl 219 munAdusiesinezinlas
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31

fundads teutdr 10v AlSithumdreddinhiu Tasszannafhy seps dail
10, 8.75, 7.50, 6.25, 5.00, 3.75, 2,00, 1.25 @2 comparators UUARITZIMIAVA
ANuAIAngS e sTiusnesnuidivdyn sl analog input lﬁﬂ‘lﬁ'ﬁtymm output
duguivdonils Fuegiumedwiiuiunumiomon dofudt mpu G v
comparators 97‘2'?!1 2 e 7 'Bﬂ?’i’ﬁ'lguﬂ' 1mzi"| comparators ﬁ"ﬁl 0 unz 1 Wi
wils Taoun@uda N-bit converter 924891% 2" comparators uazfafiumu danu
resolution 92QNE1AARILSIIUTEL comparator HeTAwviah flash converters i

' e
¥INNI1 8 bits ILUTIMNUNANN

R R R R R R R R
Vigt T AN AW A M AV A AN
Analog =
input
— + — + — + — — — + \/ T+
Comparators Y Y l \/
74148 Priority encoder
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1% 2.19 Flash ADC
- =
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Speed 4 - 1000 ns 50 - 1000ms - "1 - 100 us
" Resolution 4 - 10 bits 10 - 22 bits 8 - 16 bits
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int x1=280,x2=80;
float y1 = 400,53 = 400;

float y2 = 50;

nt X3 = 580;

int  vx = 405; /* Display value on horizontal axis*/
int vy = 70; /* Display value on vertical axis */

void maimn(void)
{
int data,datl dat2;
mt coum,poyl,poyi,poxl,poxz;
it gdriver = DETECT,gmode;
mitgraph(&gdriver,&gmode,""); /* Change to graphic mode */
demo();
setcolor(LIGHTRED);
datl = inportb(ADC_PORT),
delay(450);
dat2 = inportb(ADC_PORT);
delay(450);
poyl = (255-dat1)*((y1-y2)/255)+y2; /* Startpoint on Y */
poy2 = (255-dat2)*((y1-y2)/255)+y2; /* Finishpoint on Y */
poxl = x1; /* Startpoint on X ¥/

pox2 = pox1+1; /* Finishpoint on X */

for(count=1;count<=(x3-x1);count++)

{
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line(pox 1,poy 1,pox2,poy?2);

poxl = pox2;

poyl = poyZ2;

pox2 = pox2 + I;

data = inportb( ADC_PORT);

poy2 = (255-data)*((y1-y2)/255)+y2;
delay(450);

while(!kbhit());

closegraph();

/* SCREEN SECTION */

void demo(void)

{

int mpx = (x3-x1)/6; /* Devide horizontal axis */

it mpy = (y1-y2)/3; /* Devide vertical axis */

setbkcolor(LIGHTGRAY);
setcolor{MAGENTA);

line(x1,y1,x2,y2);

line(x1,y1,x3,y3);

setcolor(LIGHTGREEN);
outtexixy(15,25,"SIGNAL OF BREATHING");

73



74

outtextxy(570,415,"TIMES");

setcolor(LIGHTBLUE);

outtextxy(55,35,"(VOLTS)"),

outtextxy(3535,425,"(SECONDS)Y™);

sefcolor{ YELLOWY);

outtextxy(vy,vx,"0"y; /* Define scales on horizontal axis */
outtextxy(mpx+x1,vx,"10™);

outtextxy({2*mpx)+x1,vx,"20");

outtextxy{(3*mpx)+x1,vx,"30");

outtextxy((4*mpx)+x1.vx,"40");

ouftextxy({S*mpx)+x1,vx,"50");

outtextxy((6*mpx)+x1,vx,"60");

outtextxy(vy,y2,"37); /* Define scales on verticle axis */
outtextxy(vy,y2+mpy,"2");

outtextxy(vy,y2+(2*mpy),"L");
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DIY Kit 41, MENIATURE 5mW VISIBLE RED

LASER DIODE

MODULE 3

If vou want to experiment with laser light then this is the way to do it. Buy the iaser
module, connect it to a3.0 VDCsourcc aad there itis. NOTE: never look into the laser
light. lt can easily harm your eyes permanently. Do not shine it at a persons face.

Quiput power: S5mW.

Wavelength:

670 nm, decp red. Wavelengthis 2

a function of

torreralure, AL C s umnm increasing in a
linear fashion to 075nm at 40°C.

Coilimating leus:

Sarey
o

Operating volisge:

m:l the diode.

Operating current: S5mA,

Laser diode:

J0VEC Donet.

;m}:ic. asphicric, anti-retlective ceated

coover 30V Yoo will just burn

Hitachi HLo711G.

Cas.: brass tube.

Dircnsions: cvlinder 1§3mmx L5 (diam.), €.753" x 57,
Bean: omme at 5 meters

Qeam dimneter: G picaliv dmm x omaor,

Croerating Tenn zevo w4t deprecs Centigrade.

You can make your own laser peinter or security beani fence with the
sitch and a battery hoider supplied.

button aw

n“hL L "TP"’

Just add 2 x AA bauteries

LASER DIODES

Laser Diades (1.0} have beconie the mast widely used
type of lusers. They are found in CD players, video disks,
CD-ROM, printers and supermarket checkout counters
wherc they scan the bar code printed en your purchases
to automate and speed-up check-out time. Oaly laser light
can be used in these applications. Polvchromatic light
(multi-wavelength) cannot be used. Monrochromatic light
is required.

Compared to the older He-Ne lascrs, LDs are smaller,
cheaper and [ar less complicated (both in their own phys-
ical size and the support clectronics to power them,)
Standard LDs arc made from gallium-aleminium-arse-
mde. ‘they give faser Highi ol 7750 w ek i
infra-red part of the spectrum. The newer LDs are made
from indium-gallium-aluminium-phosphide which gives
laser light at 665um (red.) It is these visible red LD
modules which are uscd in harcode readers. These read-
ers scan the white and black bars ol a batcode; 12 white
bars refleat light which [alis on a photadiode while the
black bars abisorb light. The contrast between reflected
and absorbed light becomes greater as the wavelength
becomes staller. Wavelengths above about 780um canaot
be used.

n the nen

Most CD players, CD_ROM and wideo disks use 77 5um
LD modules. On a CD plaver thus allows a distance
betweentracks of L9 um. This &iusa wtai of 18,000 tracks
on a 3.3cm wide CD recording surface. Now if smaller
66Unm light could be used the number of tracks (and rhus
the piaying time) could be increased by 187, Blue laser
light at 428nm and 523nm is now heing looled at for the
next generation of these consumer goods for even greater
information storage densities - and playbeck tiaes.

The actual emissicn surface of LDs is sall - only 2.5
squarc mus. Light is not only cmitted forward. About 5%
is cmitted b.xckwards from its back pl;ll’lL This falls onto a
photodivde whose resistance varics in dircat propertion
1o the intensity. This allows a feedback circuit controlled
by the pbotodiode to regulate the current tirough tae Lo.
Despite the fact that the photodiods is contained in the
same housing the whole unit is referred to as the laser
diode. Laser light from a LD is not produces in a parrow
beam. A lens system is required to cetiimate the buam.

Efficient heat sinking is necessary since a temperature
rise causcs a deercasc of optical output power.
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TECHNICAL DATA

MRD500
Photo Detectors MRD510

Diode Output

.. .designed for application in laser detection, light demodulation, detection of visible PHOTO DETECTORS
and near infrared light-emitting diodes, shaft or position encoders, switching and logic DIODE OUTPUT
dircuits, or any design requiring radiation sensitivity, ultra high-speed, and stable PIN SILICON
characteristics. 90 MILLIWASTTS
® Ultra Fast Response — (<1 ns Typ) 180 VOLT i
& High Sensitivity — MRD500 (1.2 uA'mW.cm2 Min)

MRD510 {0.3 pA/mW'em2 Min)
® Available With Convex Lens (MRDS00) or Flat Glass {MRD510} for Design Flexibility ({;5:}?\\
® Popular TO-18 Type Packags for Easy Handling and Mounting ) Q/‘:fﬁ
® Sensitive Throughout Visibie and Near Infrared Spectral Range for Wide Application s /\a
@ Annular Passivated Structure for Stability and Retiability /_,."

CAr” L6t

MAXIMUM RATINGS (TA = 25°C unless otherwise noted)

Rating Symbal T Vaiue Uniz
~—— A
Reverse Vi ! 1 Volt: 7
er olta?e __ _ VR Gt olts / 7
Totat Power Dissipation @ Tp = 25°C Pp 280 mw 7
Derata abave 25°C 227 mW °C s P
P S BN |
Operating Temperature Range Ta -35 0 -!ZSL °C Tearen
Starage Temperatura Aange Tsig j-850 - 'ISOL °c 3 el
STATIC ELECTRICAL CHANACTERISTICS (T4 = 25°C unlass otherwise noted!
Charac2ristic . Fig. No. | Symbal | Min e |- Ui
Dark Current {Vg = 29 ¥, R = Y magohm) Motz 2 2ar33 p nA
TA = 25C - - z
Ta = 1CC°C - 14 -
Revarse Broakdown Voltage {Ip = 10 pA) - Vigar 1€0 20 - Vislig
Forward Voitage {Iz = 50 mA) - Vs - — i Volis
Series Rasistance (I = 50 mA) . - Rs - — 1 Ohais
Total Capacitance (VR = 20 V, { = 1 MHz) 5 Cr -_ - 2 PR
OPTICAL CHARACTERISTICS (T4 = 25°C unless otherwise noted)
Light Current MRD53) 1 IL 6 9 - »A
{VR = 20 V} Note 1 MRDS510 15 21 -—
Sensitivity at 0.8 um MRD500 —_ S(x=08um)l — 6.6 — A mwW
o IVR = 20 V) Nate 3 MAD510 - 15 - cm?
. Responsa Time (VR = 20 V, R, = 50 Ohms) — Yresp) _ 1 . — rs
Wavelength of Peak Spectral Response 5 As — 08 L —_ um

NOTES: 1. Radiation Flux Density (H) aqLal to 5 mW.cm?2 emitted from a tungsten source st a o/0r temperature of 2670 K
2. Measured under dark conditions. {H ~ 0).
3. Radiation Flux Density {H) equal t6 0.5 mW/cm?2 a1 0.3 um.
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N

Volts
Volts

Ohmsg

:

pF

pA

rAIMW/
cm:

MRD500, MRD510

TYPICAL CHARACTERISTICS
MRDS500 MROSW0
100 r —F T —. = ] 1 —
° —— M - 2miwem2 . TUNGSTEN SOURCE TEWP = 2870k = = mitem?3
— 10 —_- 5
SN i,
& | 5 =
a 3 &
€ 0p——p-—t-—1 L z 1 2
=] S o
- 22— ——r] -
5 s — g a3 '
35 9 r—' i - =1 -
= T 1 = 05T
Y L) ———
- i 1 0:
T 05
1 | LK S N N S N B
0 19 0 W0 N & 70 8 N 100 b 1 0. W W WV O W W XN 0
VR, REVERSE VOLTAGE iVOLTS) VR, REVEASE VOLTAGE (VOLTS:
Figure 1. lrradiated Voltage — Currant Characteristic
10.60¢ - el
—— ¢ T
VR = 0V Ta25¢C
1000 H=l e H=0
3z g 0 .
% 100 ,E ;
P
§ 10 - E 3¢ ‘./
g =) .~
o
a Z
1
K-] == 3 o L~
il -
>
Y] s //
0.01 g . :
25 50 ] w 125 150 0 10 i 0 0 = 8 0 80 9 0
Ta. TEMPERATLAE ) VR. REVERSE JCOLTAGE (VOLTS .
Figure 2. Dark Currant versus Temperature Figure 3. Dark Current versus Reverse Voltage
8 > i i
! f=1m . A
= 1Mz [
_8 . /
g w 7 \
w § 2 & Z‘
G & 7
g |\ . / \
s 3 F~— £ l
S 2 x
2 & 1/
. X
1 = © / \
P, N
)] 0
G 0 20 0 40 5 &6 W0 8 9 10 02 03 04 05 05 07 08 03 LT P4

VR, REVERSE VOLTAGE (VOLTS)

Figure 4. Capacitance versus Voltage

A, WAIELENGTH [um]

Figure 5. Relative Spectral Response




MRDS00, MRD510

+¥

Vagnal

Figure 6. Typical Operating Circuit

OUTLINE DIMENSIONS
. CASE 209-01 CASE 210-01 A
MRDS00 MRD510 oA,
; {CONVEX LENS) (FLAT GLASS) i 1
i K :
y I
. s n37ES i | ¢
- 7 ¥ 1. PIN 2 INTERNALLY CONNECTED T CASE % : L
e~ 2 LEADS MITHIN 313 mm 10 0081 RADILS OF TRLE o8 AN 02 3 X5 : A
X POSIT-ON AT SEATING PLANE AT WAX UM TUASS AEA 272 XS A5 CF G !
; MATE AL LONGION POSIT.ON A7 SEA7SG ZANE 5 WEL ALY | '3
[] * : MATERIAL ZNC TS l
D-——.—
+ } MLUMETERS | INCMES_ )
__ﬂ‘/._r‘ < oM N | WAX [ BN MAX [ s wods
i ) -

AT s3] sm; om0z
A57 | 4% 019 01%

¢ 1 508 635 | 020 ; 0%

0 Tout T 0eg T oo o3,

184
MR R TN
[ £ 7 o5 |
(6 gsissc | amoasc |

W om ! 1T 00n | gom :
: 1 o n o.o%"‘ﬁf'! 3 '*":a T o grvie
P E ANODE X un - Lﬁl.z_::‘- N Tun T~ T - PN T ANODE
2 CaTeocE L s e w9 W e &35 2 CATCCE
M S HL
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ICL7650
Chopper-Stabilized -
Operational Amplifier

GENERAL DESCRIPTION .

The ICL765Q chooper-siandized amolifier .5 a ‘ugh-
performance cevice which offers axceptionaily ‘ow Jfset
voitage and inout-dias parameters, comgined with axceilent
bandwidth ana speed charactenstics. !ntersi's .rque
CMOS approacn to chopper-stabilized: amolitier aesign
yields a versatie precision component that :an -221ace
more expensive ybnd or monofithic devices.

The chopper amplifisr acnieves its low offset 2v comoar-
ing the inverting and non-inverting :nput vaftages 0 1 nuiling
amolifier, nuileg by altermate clock phases. "wo axiernai
capaaitors are required to store the Correcang 20t2ntiais on

FEATURES

Extremely Low !nogut Offset Voitage — 2uV
Low Long-Term and Temperature Orifts of Inpyt}
Offset Voitage £
Low DC Input Bias Current— 10pA (20pA 76;05',,
Extremely High Gain. CMRR and PSRAR — Min
12048

Hignh Siew Rate —2.5V/us

Wide Bandwidth — 2MHz &
Unity-Gain Compensated 13
Very Low Intermodulation £ffects (Open Loop
Phase Shift < 10°C & Chopper Frequency)

TPRED N

Nate: All typical vaiues have been guaranteeq by cnaractanzapon-and are not tested.

the wo amciifier auiling .nouts; mese are the oniy exiarnal ¢ Clamo Circuit to Avoid Overicaa Recavery +
components 1ecassary. Prabltems and Allow Comparator 'Jse ey
The clock oscillator and ail.the other control :rsuitry s ° g:‘:rentve!y Low Chwooping Seikes at Input and  ~ '
~ entirely ssif-contained, however the 14-pin version :nciudes Py g
a crovision tor the use of an exiernal clock, if requirea ‘or a i
particular apptication. in addition, the ICL7630 s 'nierraily |
compensated ‘Cr unity-gain operation. :
ORDERING INFORMATION .
]
| TEMPERATURE ! - : . TEMPERATURE | T
i PART : RANGE i PACXAGE i PART ; AANGE ; PACKAGE '
l'icL7e50CRA-1 °Cio ~70°C | &-FIN Slastc i {CLTB50D ' -28°C 0 -35°C | 14-2IN CEROIP
i : ;
1 ICL7650BCPA. 5 ! 0'Ci +70°C | 3PN Sigsme CLIS5580 T .2C o -55°C | :4.P'N CEROIP !
j ICLT850CPD . PCio ~MC | 132N Slastic SICLTBSOITV-1 i -25°C y -35°C 3.PIN TO-98
LICLTGSOECPO PC o »70°C | 4PN Jasue | ICL73508ITV- ; -28°C 0 -35°C . 8-P'N TO-99
ICL.7850CTV-1 i 0°Cwo -70°C | 27N TO-29 : [CLTES0MJD i -35°C w0 -125°C . '4-PIN CEROIP |
ICL78508C7V-1 7T 0 +WT | PIN T2-99 ! ICL78508MJD P -35°C 10 -125°C ! 14-PIN CERODIP |
. ICL78501JA-1 -25°C ‘o ~35°C . 8PN CEFDIP : ICLTB50MTV-1 i =352 10 -25°Ci  3-PIN TO-99
| ICLT850B1JA- 1 -25°C o -35°C | 3PIN CEAOWP { ICL7630BMTV-1 . -35°C 0 -'25°C AN TO89 .
R
b : "uvlq'. 'Ccarl :u“l;‘ - ‘”'.1:”.&
orass .c. by - cema2 AL EXT CLK i
2k ouT 0=t : s -'t:v-c.\u “CGUAD 3 12 Cimr cLK OUT
—— e g .
s - q BT sLCUTPUT --l; s ‘o JuTPUT .
: iandadind - - NCiGUarm ) 8 +C oureur cLaue 1
1) >_. . o e 3. 28 0IP ‘s am QI R
= 9 s s
bV —— ] .
Cop UM O 9 CEXTA ocuxTe id
! - - ’
: ‘?., :
SExva Y T VT CAsSE :,
S e B ey I - LV A
b W pa PP o (2 ‘jourmv ‘.
—_—t -
i 1 ouTeuT .
T MDA i o
—_— et .
JLEAQTO- W
FD00%4 1
TO1STD
Figure 1: Functional Diagram Figure 2: Pin Configuration
450 302061-003%,
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xt}-_\.,._u.l\’bult‘ e 6 ¢

.- ~ -
ICL7650 SINERSIL 3
- =
. ~
-]
ABSOLUTE MAXIMUM RATINGS -1
Total Supply Voitage (V™ 10 V™) .cooovvvreeeennn. 18 Voits Cont. Total Power Disson (Ty = 25°C)
mnout Voltage .................. (V* +0.3) to (V™ -0.3) Voits CERDIP Package .......c.ccoceeeereereeenieen. S00mw
voitage on oscillator control pns................. V7T to V™ Plastic PaCKage .......ccooomemvineniiiiiinennns J75mw
axcept EXT CLOCK IN: ...(V¥ +0.3) to (V¥ -6.0) Veits TO-99 ... rrmrreenenrrranenrennnnnes. 250MW
puration of Output short circuit ..................... indefinite Storage Temp. Range ....................... =85°C to 150°C
Current iNtO ANY PN ....ooviiiiiiiacicieeeniiineneneens 10mA Operating Temp. Range See Note 1
—while operating (Note 4) .........c.........cevueennnn 100uA Lead Temperature (Soidenng, “Jsec) ................. 300°C
Stressas above those listed unger “ Absoiuta Maximum Aatngs * may cause permanent damagd to the cewce. Thesa are sTass raongs anly and funcnonal
soeranan of the device at thesa or any other condittons above 'hose naicated :n the aoeratonal of he % 1§ § "ot i Zxposure to
1osolute Maximum raung sonaitony ior axtended cencas mav arlect device .;ehaoiitv.
ELECTRICAL CHARACTERISTICS
R ~ast Conditions: V* = +3V, V™ = -5V, Ty = +25°C. \uniess otherwise soecified)
“\ I - )
o= i i LIMITS 7650 |  LIMITS 76508 |
1 - .- SYMBOL i PARAMETER l TEST CONDITIONS " T - UNIT
t B . ! MIN' TYP |MAXMIN: TYP  MAX|
H ., Vos inout Offset Veoitage [Ty = -25°C . =2 i =5, ; =3 ;51004
1-28°C ¢ Ty« =95°C ' =5 l b . =5 : ! uv
y | -55°C < Ta < +125°C : D =50 b v 275 |
i - [ : . : - !
Vos IA'wlarage ;:smc. ;oerfu:nmt : =25°C . Ta N -85°C % | : . - RN & od
. —_— ol t a1 Voitage R i
. AT i = i Lk !
; v T .
- AVos Change n :nout i : *co : e ! av/month |
. —_— Offsat Yontage { : V !
S AL .| with Time . ' ! ]
° =as | Input Bias Current TTam +25°C ERTCRR T =5 z20 | i
ERl (douples avery 10°C) leoc < Ta< ~70°C : 235 =38 i A :
—_— Poiarity 1§ = or - ¢ o - q, e ! - |
'.h (Note 3) ;-ZSC\.Ak-QSC ! z*Co ! =*Co 1 !
- 08 Input: Offser Current (Nota 5) | T4 = 25°C i ) EX) i i . 0 . ' 2A ;
3 ! ETY Inout Resistance ; i R R ' )
) AyoL Large Signat Vonage Gan | A, = 10hQ fix1081  sx108 f1arpd! zee08 : VIV
l R YouT .. Output Voitaga Swang | Ay = 10682 47 ! =185 | a7 =338 ' v
: Note 3 TR = 100e0) L zad95 : Poo=e ! !
: Ccmmon Moge Voitage cnt =320 | e ) = -322 !
— © o CMVR | e 9 pesoi T s esgr TITS s | v '
SMRR | Gommon Mode Reeeion  ouvA = sV 1o - 1.5 I 1o 0 10 -8 ! 48 '
. SRR | Power Supply Asjecton Rauo | =3V to 13V {120 30 ‘20 . 30 38
34 Input Noise Voitage Ag = 100 [ i 2 : X - H uVpg
{=9Q %0 ‘0Hz ! ' i ’
N n Input Noise Current {{=0Hz i .01 H pa| v 0A/GHZ
. G38W Umty Gain angwigth ’ [ 20 ; MHz
K SR Slaw Aate iCy = S00F. Ay, = 10kE2 i I i Vius
S " Rise Time ) 1 ) X 32 | us
H Overshoot - ; i ! 29 [ 0 i * !
. /+ 0 V- |Operating Sucply ange i {45 BRI 16 | v |
= ‘supP | Supply Current Tno icaa : — z¢ | 35 29 35 1 mA 1
4 o 1 i Chogpmmg ¢ Ipins *2.14 ogen (DIF) | 120 1 200 375 . 120 200 5 | Hz !
A i i Clamp ON Current (note 2 | Ry = '00kQ} 1 25 70 - 25 - 09 *50 4A '
i i !Clamp OFF Current (note 2) | =4.0V < Yoyur < -40V E . ; ' . 2A :
: NOTES: 1. QOoeratng temoaratura range for M sanes dans 18 -35'C . =~ 125°C, -or . sanes 13 -25°C ‘0 ~-95°C. -or € 3anes 18 0°C ©
3 +70°C
= 2. See QUTPUT CLAMP under jetaiea Iescrouon.
ﬁ 3. QUTPUT CLAMP not connected. S3e 'vpical £haractenstic curves 10r Sutbut swing vs cClamop cumrent Sharaciensacs.
4 4. uimiting inout current o 00pA 1S recommenaed to avoid latchup proclems. Tvpically !mA .$ sate. “owever s ‘s not guaranteed.
——§ 5. los =2 ® igjas
303°
403% 451
“ ‘lote: All typrcal values have Ceen guaramteed ov cnaractanzation and are not 'ested.
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ET—-DIGITAL INPUT/OUTPUT CARD

ET—DIO CARD

snvasinqliluas ET-p1o cazp
ET-D10 cARD | Jufnwaryos Pc carp 1§ FouroRuiadas PC 180
va1asnuu5ugnuaz;51ﬁgn Widenldnndeduda ET-p10 CARD Fran7a
ﬁaz?uﬁ@q1m5ugnuaz1iﬁqq1mt51ﬁgnaanu11ﬁﬁa1uzﬂﬂae Analoy uav
Digital ﬁ11i§ﬂ71u59u511un17€11ﬂﬂzegn51ia1u1uﬁ1ud14115u1n§e§u
$4 ET-B10 CARD ﬁqﬂn&‘?uuuauﬁiﬂsénq 1oL D IR IAD '
f

- ﬁ 13% 825Ss ( Prograemmable Pheripheral interfecel)

LJ o a‘ n' : ‘
31438 1 79 ﬁaa1u11nnau1iTﬂ1un1u1isﬁu1ﬁha5ugnuaet51ﬂqnﬂ1uﬂz1u

L4
L £ o«
rosmIvosdliiasldnonun 3 wedn wio 24 fm 1/0 Tusrvosdagw

Digital WuLD9

- ﬁ 18% 8253 ( Programmable Interval Timer ) 51“1“ 1 ﬁ)

vl% ET-DIO CARD a1u1snﬁa=ﬂ7uqnﬂ1ia1utﬁﬂaﬁussnu§1unaaﬁé1aq

Tonnus 11w

1. Tﬂsun1u1ﬁﬁﬁo1utﬁuseaia§1e§1ut1a1unud1aq

2. Tusunsnlii vl ssstunuuansg

3. Tsunsal¥ifurensadrodmnn. tnterrupe 18300 Pe
a. Tysun7ulidus993as198ma Square Wave

s. Tusunsuli fuvessasrennud

]
i

39 1c 8253 % lassasramelulrlieinds 3 uzunua  uasuRar

“~

WEULUR N1INUUBNIINARDDNIDATE



- § 1o% ADC ¢ Analog to Digital Converter ) ¥2u7U 1 §7 %9

-. O ‘- -3 ) -
auTonselfonlulAte 2 (uaT Ao ADCOBO4 <8 fin) wTo ADCI001(10 1in)

Faal¥ ET-DIO CcARD a1u1fnnauﬂ1uunn1na1u1un11ﬂtzaau usan111n

amm1mutatuamm1mauwn1u1ﬂuaeamm1m Analog 1ﬂ 1 channal 1€ﬂu1ﬂﬂ80

@ Analog nfutﬂ1u1a1u11nnau1uTﬁTﬂaﬂfeaena 5VDC wFonnn3 lag
(1 esTimegdacda lBniintan w19 ET-DI0 carD awa1snﬂtuﬂnn
1ﬁtﬁutaiacuaaﬂammwmnweq1ﬂu1nu1ﬂnnu
1. 1A%osTauT ey
2. Lﬂéacihn1eua
3. tavacaaamunu
4. tasaaoﬂﬂkunwun1u
5. ;asacaﬂa71ua
ﬁananacn117ﬂunun1c1 a1u11nnaeu1u1tnunﬁuuﬂuuaaawsauaaeua

1usﬂuuuaunﬂnwunaenwaﬂa51ﬁtuﬂuTﬂsunfunuuﬂutao

- 513% DAC ( Digitel] to Analog Converter ) 51u1u 1 ﬁi
FoawT0ton]F18ds 2 (uaf @0 DACOsIZ (8 fmIwTe DACIZIZ (12 J)
T9t5onlAlaan1s Set Jumper JP1 (Q71ﬂael58ﬂtéacn11 Setup Jumper)
1 l% ET-DIO CARD a1u1snﬁazﬂ1egn51i1uo1ua7uqud101 Tngdsdngaly
71104 Analog aan1ﬂn1uquqﬂnsinwauan %enuwnnaaﬁqum Analog 173993
OP - AMP ;damﬂ1ﬂuu1ﬂﬂaeﬁqg1maéu57%a§1ia1u11nﬂ§uwu1nwaaﬁqq1m15

f3A O V - 10.66 VDC
o o o . é o Y ° v -

- msTnonTRaR UL YR IueIINSs 1He e M ldasaInluniTi iR

o . ' - v [ . ° ves
wURINUNUITDINDTR Raelderulasdinlnents SET DIP-swITCH  nin 1wy
A2wo0uM3 1un13 114971 waea uTaRaEEY  ET-DI0 CARD @ailufuia3al

v . ° ' v o . - <o -
PC 1nuwnna1~1 carD Taatinuawosnlserunuannaiy (aymar L Gun -
\&u1504n15 DECODE PORT)

- § Working Aresr wanfa 5 CM x 9 ¢ i lidRuianeldew
u1nﬂauu40n11nﬁ1n a1u11nnazﬂ1unnﬂlﬁa1uﬂaao u?atﬁuuﬁuaﬂnsddwoqiﬁ

ynyguar ﬂzﬂ?ﬂﬂ a'uu
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A17 DECODE PORT

.« . ¢ '

AUNUIVDINDIN UL ET-DIO CARD ssl§ 1C TTL 7415688 (U3)

74LS139 (U4) 74LS32 (U7) SWITCH DIP-8 (SW1) qodiufiut fuzeasy
“ a 4 4

DECODE PORT 1mgld SWITCHI iiudadwuacuss wodn  sinA LA

- ve . ' 14 4
n11uaa§1u Taglu ET-D10  carD seldduntsvoswodn navua 12 wodn

P

XXOH = Port PA %39 8255

XX1H = Port PB 194 8255

XX2H = Port PC 133 8255

XX3H = Port Control 1493 8255
XX4H = Port Counter0 tae.8253
XXSH = Port Counterl %33 8253
XX6H = Port Counter2 7239 8253
XX7H = Port Control 193 8253
XX8H = Port Control 4194 DAC
XX9R = Port Control 1493 DAC
XXAH = Port Control 933 ADC
XXBH = Port Control 993 ADC

™ o ' I'4 ° Y
LSIRWITONILANUAL UDIWDIN 16 lAEnITnINATERY  Logic W

AUAUMEY  ADDRESS  %uq MINAIAADINTT Fouu ET-DIO CARD a1a13am

eAWMuATEAUYDY  Logic  |WnuAIuWil ADDRESS laq lagld SwITCH1 T3

%I ON SWITCH 3t lngeéy Logic “0" uwn OFF SWITCH %r lastau

Logic "1*



dograidy  drusadosnisdivuadiunis Port ADDRESS 1flu aoon

A TanIEN 1A iR

1.0 MuATEdy Logic Wiy ADDRESS s1eq 1Winaifu 300H fo

A1l A10 A9 AS A7 A6 A5 A4 A3 A2 Al A0

0 o 1 1 o o0 o o | x x x X

d ' oe ' ) ™ “ e
ML NI INAIUNYY  Port 300H (710991 Logic =1°  fusn
Unuy ADDRESS AB,A9 UReM9d1® Logic "O0" fiu ADDRESS A11,A10,A7,
AG6,A5,A4 ¢ T3 A4 - A11 anAD1INY Dip-Switch SW1 ) @a7u A0 - A3

-

an DECODE e loT 7415139 Jnnulie fetiu SW1  I3Twu1LFon ADDRESS

»
LUEIRDINANINIUY

2.SET SWITCH (Hofnun Logic |WA1uWud ADDRESS mN1D 1

sl I sl

A4 AS A6 A7 A8 A9 A10 AV}




ﬁ1ﬁaan1sﬁ1uuaﬁ1uuﬁa ADDRESS 280H 3tld

A1l A10 A9 A8 AT A6 A5 A4 A3 A2 A1 AO

0 0 1 0 1 0 o (1] X X

2 8

LT

A4 AS A6 A7 AS A9 A10 All

£a1ho19 0 mualy  ET-DIO  CARD ua1a1uuuasn11aua1n1111a1u

aﬂn1m1aq w ET-DIO CARD @29913R WK
(ON SW1TCH 'nmu.mw 1,2,3,4,7,8

uauuqtaua lﬁ“ l11ﬂ1ﬂ“ﬂ1ﬂ

ET-D10 CARD n1e1unn1uuua 300H

. - 4 - S
uae OFF SWITCH Ylﬂ'\u.ﬂua 5,6) auum'\‘lmum Port l.'ﬂuﬂeuﬂ‘o

Port PA T2 8255

300H =
-

301H = Port PB w93 8255

302H = port PC w23 8255

303H = Port Control a3l 8255

304H = Port Counter0 183 8253
+ 30SH = Port Counterl 203 8253

306H = port CounterZ 183 8253

307H = port Control! 733 8253

308H = port Control 923 DAC

309H = popt, Control Fad DAC

30AH = port Control 9ad ADC

30FH = port Control 233 ADC




170 Address Nap

.
by
- s, e e ST

Hex Range Usage

000K - OOFH | DMA Chip 8237A-5 :
020H - 021H Interrupt 8259A
040H - 043H | Timer 8253-5

060H - 063H | PPI B255A-5 - :

080H - 083H DMA Page Registers

¢ ———

oax" NMI Mask Register
0ocX Reserved
OEX Reserved

200H - 20FH Game Control
210H - 217H Expansion Unit
220H - 24FH Reserved

278H - 27FH Reserved

2FO0H - 2F7H Reserved

2F8H - 2FFH Asynchronous Communications (gecondary)
300H - 31FH Prototype Card

320H - 32FH Fixed Disk

378H - 37FH Printer

380H - 38CH""| SDLC Communication

380H - 389H'. Binary Synchronous Communications (Sec.)
3A0H - 3A9H Binary Synchronous Communications (Pri.)

3B0H - 3BFH 1BM- Monochrom Display/Printer

3COH - 3CFH Reserved

3DOH - 3DFH ‘Color/Graphics
4EOH - 3E7H Reserved
3FOH - 3F7H Diskette

3F8H - 3FFH Asynchronous Communicat.ions (Primary)




a171897u 6255 ¢ Progrsumalle Pheripheral Inmterface )

197 o255 (Programmable Pheripheral Interface) u(hﬂM gt

naua1uuain1iaﬂuna 3 uasﬂuaz uasna1unu (CONTROL PORT) on 1 uasn

11ﬂlﬁu 4 uasn ﬁ0101 8255 ﬂﬁﬂﬁ?ﬂﬂQVTﬂiuﬁiﬂ1ﬂl§u1ﬂﬂdallﬂuR8l01ﬂﬂﬂ

1ﬂﬂ§ 3 ﬂaiﬂ w30 24 in 170 Tﬁﬂﬂ11ﬂ1ﬂﬂﬂﬂﬂ07ﬂﬂ1uﬂﬂ (CONTROL PORT)

£an171TunTufigsuddsAn  Control Word Code 1ﬂ1wua1nﬂannutuan1uun

ﬂ11ﬂ101uﬂ00 8255 10”11088t0ﬂﬂu38ﬂ10ﬂ10017Tﬂ7uﬂiuﬂ0ﬂﬂa

2

L d g o g ‘ A
Do 1ia1u1un1uunn11n1a1uuaaua1n C {19 (PCO - PCD) Ao

g 1 mushaldidu 1npue
fudu o wureaa iy output
L ) - ‘ -
p1 1§gwmSutmuaniTninsurssvain B (PEO - PBT) £3
iy 1 wangfolicd
Sudu 1 wunefeldidu input

gidu 0 wneelviiu output
L] o [ J - ‘ A , -
02 134 mIurinun TRuAMIINI3MT0IUDTA C S1IUALUITR B AD

o ‘ . ‘ -
gy 0 wuredslivodn € arsuarvaTh B yeluluee 0
-ﬁ a‘lr é . ['4 - OIT
Gifu 1 wuredalwodn € aruarwain B mianuluiven 1
v e - e o ‘ -
p3 14 rFutMuANIINI9IuT2weIR C YU (PC4 - PCTY AD
vﬁ - vﬂ
gy 1 wanede il Input
fndu o wuradelwiiu output
e w o - ‘ a8
04 143 wFUMRUANITINIINLOIWDTA A (PAO - PA7) @D
Gdu 1 warpde iy Input

Edu 0 wanedelFiiu output
D6, D5 1ﬁa1u7unﬂwuﬂfuuanﬂinweﬂuuaeuasn C yuuarvaIn A @0
g du 00 wunsfeldwodn © yuuarwota A nraululvae o
uﬁ 4:1. é s o
didu o1 wanedelduesn € wuuarwaIn A neululuue 1
uﬁ ub‘lv é é e ‘1‘[
Eidu 1x wungfeldwoin ¢ yuuavuoin A Maululwia 2
p7 143 wSufmun MODE SET FLAG fd
gl 1 wanoha ACTIVE 2 ot wun Wini iy 1 Lane

Sy 0 wangoie NON-ACTIVE

v AT, St g ariaass o s




Mode 0 é&\ﬁguﬁﬂom

CONTROL WORD #0
D7 06 OS O4 0302 O 0O

[LLEEEEE <~

8
al—j—rarenn

UBE2CS5A)] 4
|y PCIFCA

[
j——p—ePCIPCO

0700 -]

8
8 j—+— Pa7s80

CONTROL WORD
0?7 O8 D5 D4 D3 D201 DO

‘ [Jelo]e]efofof -]

]
A f—s—erareso
UMRICESA .
| PC2PCA
{

el —pc3ec0
8 |—=3-=rare80

0700 «—————e]

1
H

S T P e

i
" CONTROL WORD #2
07 08 08 D4 O3 02 01 DO

npoopoonn

8
Al——rp— PAYPAD

4
#- = ¥CT-PCH
0700 «» ——] C-l

4
e PCIPCO
8 -I-O-—Pa?m

CONTROL WORD 73
07 D8 DS D4 D3 02 B9 DO

mEooooon

al-/8.rarran

UMEICSEA 4
c{ | — 4= - PC7.PCe

0700 = —— .
o — $CI PCD

8 |2 rureu0

__ CONTROL WORD 4

mnaoso-m‘ormob

naganoco)

0700 o

CONTROL WORD #5

fums20s8A

07 D8 D5 O4 D3 G2 01 0O

BpEnnoen

oo of

CONTROL WORD #6

[}
A l—y—=PATPAD

8 |—yf—=PB7+80

8
v PA2-PAD
4

Yoep—>rCrPCA

—A—n:m

©7 D6 D5 D4 03 D2 D1 00

noganang

DIV0 -——=f € {

CONTROL WORD #,7

|—t—ePATPAD
le- -/ ~—PCPPCA

»

fo—y—$87P80

D7 D6 O5 D D3 D2 D1 DO

mooonoeD

0700 - - C{

UMKICSSA

. 8 earen0

.. 44 —pcTPCe

. ;
e 4= —#C3 PCO

.._,'—mwéo




CONTROL WORD #8
©7 D8 0% 04 03 D2 DY 0O

pagpnoooo

B ParPAD

A
UMB2CSSA, P

8}y .rarreo

CONTROL WORD 9
07 D6 DS 04 D3 O2 D1 0O

[fofo] ]olofe] ]

a8 _rareao
usenzcssa

ci:_ﬁf-.ﬂnﬂn

g—r—erarra0

CONTROL WORD 10
07 08 DS 04 D3 D2 D1 OO

nooEceon

__ﬁg—PA1PAD

A
vancsal
c-[‘——n—-rcna
B

07-00 et a
. eyt PC3-PCOD

fes®pB7.PED

CONTROL WORD £11
07 08 D3 04 03 D2 OY 00

I|IOIOIIIOIOI|I:'

o

07-D0~—""""

CONTROL WORD 12
D7 06 DS D4 O3 02 Oy DO

CTlLL)

Al B earenn
Unep2cssA
2 rCr9Ca
0700 e C-[
—s® = PC3PCO
o2 rares0
CONTROL WORD #13
D? D6 OS D4 03 D2 01 OO
L ]ofe]r]rfefof ]
al_® _rareno
vmszcssa {7
™ PCTPCA
0700 «—— ‘{ a
fag— - PCIPCO
[ ] -L—me
‘.
CONTROL WORD f14

[lofelrfrfolefo}

ale® _razeno

v 4
{ po—gpe PCTPCA
[~

0700 e}

sle—2 _rerre0

CONTROL WORD £18
07 08 05 04 03 D2 DY DO

clefef ] yel+ i}

A fomye— PATPAO
e PCTPCA
eyt . PCIPCD

sl—~8 _rerPB0

07-00+———= c

JEN S



o ] » ..: M ’ r'4 ‘
fa9819t 1y t31foen1tline 3 waIn 1ol 8255 (PA,PB,PC) L1
»

‘ z r-r._J
;51ngnnauunau1ﬁ Control Word Code §3lAd
p7 D6 DS D4 pa D2 D1 DO

1 0 o o 0 0 0 0

. -
aeEuaeld control Word Code = 80H

word Code wSantsTsunsul 8255 N

a v

lﬂa1ﬂ Control
] . o ‘
A3AY Control Word Code 1ﬂaauacmhuu

g o .
Control Word ‘Code NLUEIUA

»
Ay (Control Port) ﬂ111ﬂ1uﬂ1”ﬂﬁﬂ1l§ﬂﬂﬂ1§lﬂ31lﬂ1uu
b

198131 T8 1I1LRINUDALATAYDY ET-D10 CARD 197 300Hay lanuvu s

{ w S
YITA AIUAD

Port PA 793 825S

300H =

301H = Port PB 193 8255

302H = Port PC 193 8255

303H = Port Control Y93 8255

(inﬂaetﬁﬂntﬁutﬁut?aanwi DECODE PORT)

' o
nwsTﬂsunsuﬁwTﬁTﬂﬂnwiéadw Control Word Code ( Tunsan son >

¢ Py-ou
Yuatnadvax ¢ lufinde 303H )
L ]
saonrenig lsunauAlan Y PASCAL fio

Port[$3031 := $803



S,

n7ld47u 8253 (Progremmable Interval Timer)

10% 8253 ( Programmsble Intervsl Timer )iilu 1ai%aﬂssnau
de wadnlisru 3 voin uauuafﬁﬁ1uqun1sﬁ1e1u ( Contrel Port ) 30
1 wodn Tauiily 4 woda 5¢ e2ss ;nu1uﬁ1u¥un111ia1u1u51g51ut1a1
d1a1%o§5ugn 2 Juun (CLK uay GATE) uauta1ﬁ!n 1 |a1§gn (ouT)
o 1 upuuus Felu 8258 Hl91de1uAe 3 uruuua uasuAREuYELLRS BN
NI NAuDE19aTE 8253 unReuTuLNARINITOLRONAITMAElG 6 Tuua

nsTusunsal® 8253 Mmsrululnunlntudrlalaeni1sdeAn Control Word
%Ny Register Mode Control (Port Control 8253) FeIs 8atidEa

»
n1TldTunTaRcuR
]
in D7 D6 | bBS D4 D3 pz | m Do

wuan | sc1 | sco | BL1 | RLO | M2 M1 MO BCD

in D?,D6 (SC1,SCO) 3
Select Counter |¥a MTULIRONUYLLUATIADINAT AD

sct | sco uﬂuuuuaﬁgntﬁan

Q0 Q widuus O
o 1 winuua t
1 0 usuuus 2

1 1 -

———ry,

L e o
i
'y
Y
i



fin D5,D4 (RL1,RLO) 3
ve v e I'{ . - ]
Read/load 1ﬁa1a1un1wuﬂ1un1un1ta1u/xnﬂuuaga

e St mn el e s ire e B
— O 20 b o it os .

- ——

.

RLt | RLO ®wun
e é ao £ v £ é
0 o | mnsuandarluI3ainaT-iauined
¢ | 1 | dwilisy taursliovala & n dre (Lse)
1 o 21w/t Tou taunuﬁaga1u 8 Im uu (MSB)

| 4 .
w/1inu doxaris 16 imlani3usn & im
alnou a1niu3¢61u/siuuia§a1u 8 imuu

in D3,D2,D1(M2,M1,M0) :
TdawFuifonTusaninin9uros 8253 @9

Mode
M2 | M1 MO Twaanr9misn
0 0 (4] Twua 0 ¢ Interrupt On Terminal
(4 o 1 Twuﬂ { ¢ Programmable One-Shot
x i 0 Twun 2 ¢t Rate Generator
x 1 1 Tvus 3 : Square Wave Generator
1 0 (4] Auue 4 : Software Trigger Stobe
1 o 1 Tﬂ&lﬂ S : Hardware Trigger Stobe
BCD : 1§ﬁ1uuan1$éﬂéﬁﬁa§aqu§3aLﬂaitﬁwﬁx934 Nanan
- ‘ > wo Jd v ¢ [4
mxﬁu 1 mmawaga‘luﬂamaﬁxmumasasnnmaauuu BCD
v
. v €] e { w & 1
61lﬁu (Y ﬂ1ﬂ00ﬂ0¥3l“?ﬁalﬂaﬁtﬂﬁulﬂaﬁﬂvnﬂaﬂﬂﬂuuu Binary
<




e TR TR e

.- oo e

MODE 0: INTERRUPT ON TERMINAL COUNT

!
i
Eg

o
)
. [
‘f1__J-—+———f‘
- r WS oo
e s B A mam—
o T“ﬂo-——:_—

.} MODE 1: PROGRAMMASLE ONE-HDT

MOOE 2: RATE GENERATOR

acee JSUUUUUNUIUNUIUUUULUL
e TS -

4 3 2 1N33 SN2t 9

LT W W
PO o ’ll}!'nl'
-~y L

" A

* " MODE 3: SOUARE WAVE GENERATOR

e
Ll | . )

UMB253 Timing Disgrams

fIAETILTY 151909017 IRuTuuua 0 nrenlulvun 0 (interrupL)

L4
Qn1a Control Word ﬁqﬁﬁa

D7 D& DS D4 D3 b2 p1 DO
0 0 0 1 0 0 (] 0
- - v
ﬂduu%:iﬂ Control Word = 10H
- "4_




!
{
i
H
!

o Su ¢
ﬂ11auanewu1ﬂtanuasn111ie1uautn011uﬂ

“NELAY Int.

AT leeu

$0
$1
$2
$3
$4
$5
$6
$7
¢8
%9
$A
$B
$C
$D
$E
¢F

10

$12
$£13
£14
$€15

€16

aaau1§51u§un1&w1151uqué
asulSidon1miieudanaviAga ¢ dwdy DEBUG )
Herd Ware Interrupt Uuy NMI ( Parity Error )
301111';51“;11?6\ Break point '
asu13dmTunstiiaraunan ¢ Overflow )
SwSutanivinee ( Print Screen )

anulld

anuld

SuinosTumAIaL2a1 ¢ 1RQO )
5n;ﬂ04¥u5n1ea1§nu1§uaeﬁéua§a ¢ IRQ1 )
sl SEwTuorsauad ¢ 1RA2 )
ae1u1§51u§uiaon11§aa11wu1atau 2 ¢ IRQ3 )
syl mivtonToa1Twanatay 1 ¢ 1RQ4 )
5utna§§u551u§ua14ﬂaaé ( 1RQS )
Sutnotiung wTuaaLAnn ¢ IRQE )

aulld

§1n§ua1uqun11uaneuau{1aa
asaaaaugﬂn1§1u1euu

#5I9RDITUIATD IUUIGAITNIN
51u§uﬂ1uquuasn1161ut%uuﬁaxﬁnﬁ
51w§un1i§uéaﬂ5gauaeua§ﬂagn5u
swdvdanotuinlanacee ¢ awaelofifadid o
fuiaEaQﬁnﬁﬁuaéﬂ

éaiagaaan1ﬂ%tﬂéaeﬁuﬁ

t58n ROM BASIC

d -': v e
!ﬂﬂuﬂ?ﬂ?ﬂliuﬂuﬂaﬂnﬁﬁkiﬂn Dos




S e ——— e

AT suanmangtaruaemslderudut pofiwst do

$1A 13877990y
* »e o ] -d {
$18 aa1u1aa1u7un11uqﬂn1e1uTauaanasa
$1C aevi1551w¥un11uqan§nxaa1
o a le -
$1D MTDUUITINL ADTARTULUAAIUAUURD
. - ‘ ‘ ‘
$1E NMTIUNITINLADTVDIAFLNAA
$1F amFuadrionusensain .

n1315971 ADC  (Analog To Digital Converter)

19% apcosos (fJuled n1uu1n1uamm1mauun1u1ﬂﬁaa Analog Ua7

Lﬂaﬂutﬁu Digital Luaae1u CPU 1dstalaua ﬂaﬂ1u170ﬂﬂvﬂ78ﬂnﬂ1ﬂ

aﬁu1uﬂﬁ71§auna (Interface) ﬂUOﬂﬂfﬂﬂﬁﬂuOﬂﬂ1ﬂﬁﬂﬂ1ﬂtﬁu Analog 10
- -

ET-DIO CARD awninfudngra Analog ldlapassfia § vDC uTowinnin

Tﬂﬂ§1§tﬁﬂatﬁutﬁuaaasﬂaﬂﬂé1u5ﬂ tiut@safuiaFasianaqld Femuam
: >
1998Q07m Analog NFULTINIUL  AIWITONMUAUOUAINNIIS ¢ Range )

ﬂaaamm1m1ﬁ?nanﬂ7n1unuvu1nuae Vi- uar Vrefsz 39 vi- sstdusam

uunant1unuusaa1n1aﬂuaeamm1mn7utu1uﬂ7nﬂuu ET-DIO CARD §1ia1
uﬂsntaan1ﬁTaﬂ JP4 §ofin Short JP4 HRAuWNe 1-2 ( Ground ) FwwA
Short

Tuammﬁmtsunua1n ov 3uie Max imum (1un11tnu 5V ) uﬂn1d1n

JP4  Feuwie  2-3 Qﬂt7umumaaaqq1masvuagnuuu1nuaaaq@1m vi-
AINAPUINTAONIIN  Connector  CN2 %a§1%ﬁaaﬁ1uuataa%aTﬂﬂﬂsna
LAINBIUAININNTY OV Weid NG Vref/2 taun  @rudmm Vref/2 artiu

AINIMUATUIRAIBATD IR INTUL EIN? ¢ Maximum ) WuAD
. - -~ -

ddue Analoy Hutdwaen duzifinuae Vrers2 axls DATA = FFH
7FH

NTULDIB XA YU LN1PDA Vrefs2 Sz le DATA

fraugm Analog
= OOH

G13ye Analog NTMLAINITANNIAY VI- a8 DATA

ey

o
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program TestDAC;

{ TUTUaTmAdaUAITNIUNEY Ic DAC

Uses crt;
Var WantOut,StepOut,OutValue ! real;
OutPort,StepReal : integer;
Quit : boolean;
Ch : char;
Const
Step = 5/256;
Begin
Repeat
Clrscr;
Quit := False; ’
writeln(” TUsunsufzasianasussyadafaru ET-DIO CARD®);
writeln; .
writeln(” #20813015un ET-DIO CARD 1f3qutfuiafasdinusadu-);
writeln;
write( ‘nJm11ddusafufitaanasdanon Bufiaas (0..5) : °);
Read(¥WantOut);
If WantOut < O then
Begin

WantOut := 0;

1And Ic DAC mauiBu
1a%834mus3fu uaznwmun1¥ ET-DIO CARD whwil Port 300H }

uriteln( ‘fusafudqn-iRinfiafassssunsanmid’);
writeln( " 1A%239zn 015 Lulsu L BuddngafiBuutd 7 ) ;

End;
If WantOut>5 Then
Begin
WantOut := 5;

uriteln(‘ﬁﬂusaﬁuganiﬂﬁﬁhﬂ1a€5ea:aﬂu1snnﬁ1ﬁ’);
writeln( " ta%a39:n N5 LBy 1 BudrgegeRcDuund - );

End;
writeln;
StepOut =
StepReal

QutPort : epReal-1;

= WantOut/Step; { AYuIMA" Step WaI1d }
:2 Round(StepOut); { A uad1 Step 933 tDutud 3
= St

OutValue := StepReal * Step; { fiqyandisafuidiaanaty )
uriteln( " ms3fiufifizanasdaaan
uriteln( #rwas (Jun 6 Step

uriteln('ﬁﬁuidﬁuﬁWﬁ%gd
Port{$308] := QutPort;
- writeln;

J
L

t

“,WantQut:5:2,°

11aﬁ‘);

“,Step:5:2,° 1av");

“,0utValue:5:2,°

S7a¥°);

dadTyafarana¥ Port Control DAC }

writeln( agrmafitie faniatudn wleneidd "Ese” (Houn1finnasvnanu ) ;

Ch := BReadkey;
If Ch = 827 then Guit
else Quit := False;
until Quit;
end.

True
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-ogram TestADC;
AWTUNTINARDUNITNIMUDDY Te ADC 1an¥ Ic ADC ww3quiflu

D

H4

=T

£

C Volt Meter uszn wua1¥ ET-DIO CARD w93 u¥ Port 300H }

s crt;

AdjustIn : integer;
InValue : real;

in
Clrscr;

Repeat
AdjustIn := port{$304]; { B87udIn 59090 Ic ADC )}
InValue := AdjustIn * (5/256); { AT wW3IANRNISTAIRBURAILAVEIRD )

gotoxy(20,2);write(” Tusunsuflanansussyndifaau ET-DIO CARD °);
gotoxy(17,4);write(” Mau13n15un ET-DI0O CARD 1%3ruifiu DC Volt Heter
gotoxy(5,10);write(” nquiusy Volume tﬁannaaunﬂs1u§auuuaaﬁ1usaﬁu’);
gotoxy(5,15);write(” wanasiadusadufvduifwanda b : )

textattr := 15;

highvideo;
gotoxy(48,15);write( [ ",InValue:4:1,  VDC ]°);

textattr := 11;

normvideo;
gotoxy(26,19);uriteln( ‘n3u1 nafiiaa 1Rosun 1Bnnqsnaay”);

delay(200);
vntil keypressed;

.




Program TestOut8255;
{ "ARBUAITNIUDD

Ic 8255 anuafl Ic 8255

. s
e et b P B U i i

fuvasauanant LED

1Butusunsauinta %3 3 Port 4Au1Y ET-DIO CARD v ufl Port 300H }

Uses Crt;
Var StepPort : integer;

StepOut : integer;
Type DataQut = Array [1..24] of integer;

FortNo = Array [1..3] of integer;

Const QutValue : DataOut = ($01,$02,$04,$08,$10,$20,$40,¢80,
$C0,$E0,$F0,$F8,$FC,$FE,$FF,$7E,
$3C,$18,¢00,$18,$3C,$7E,$FF,$00);

{ n'wuan1s fin-u 283 LED %3 8 Bits }
OutPort : PortNo = ($300,$301,$302);
Begin
Fort[$303) := €80; { nwuf Control Word Code ¥ Control Port
¥a9 £255 iaunmuaiiiBu QUTPUT %3 3 Port }
For StepPert := 1 fg 3 do
Begin
For StepOut := 1 to 24 do
Begin
Port[OutPort[StepFortl] := OutValue[StepOutl;
Delay(100);
End;
End;

End.
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SPECIFICATIONS

DESCRIPTION MIN MAX UNITS
INPUT LOGIC LOW - 0.5 0.8 VOLT
INPUT LOGIC HIGH 2.0 5.5 VOLT
OUTPUT LOGIC LOW - 0.45 VOLT
OUTPUT LOGIC HIGH 2.4 5.0 VOLT
FREQUENCY INPUT - To2.6 MHz
ANALOG INPUT (VI1+) 0 5 VOLT
ANALOG OUTPUT 0.1 10. 67 VOLT
VREF/2 (DAC) - 2.50 VOLT
VEEF/2 (ADC) 0.1 2.50 VOLT
vi- 0.0 5.0 VOLT

VCC s 4+ 85V
s 4+ 12V
s - 12V
¢ GND

HALF €LOT (9 X 17 CM)

o
.
~N
m
o

WORKING AREA (9 X 5 CM)

: TOTAL AREA (9 X 22 CM)
CIGITAL 1/0 : 3 FORT (24 BITS 1/0 8255)
TIMER/COUNTER : 3 CHANNAL (8253)
AKALGG INFUT  z 1 CHANKAL (ADC 8 BITS OR 10 BITS OPTION)
ARATOG SITEUT @ 1 CHANNAL <DAC 8 BITS UR 12 BITS OPTION)
SCNRECT R s 44 PIK X 1 CHEADER 17 PIN X 2 KOW)
S0 PIN X 1 (HEADER 10 PIN X 2 ROW)

T ENALAS AR E) : ¢ PrOSITION DI SWITCH
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