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ABSTRACT

This thesis purpose the application of optical technology in distance measurement using
electronic circuit. Based on the conversion from quantity and property of light to electrical signal,
the principle of this thesis is to transmit the laser light with modulated signal 3.5 MHz to
impact the object. Then the phase of received signal is compared to the transmitted one, the measured
distance is evaluated from the phase difference using specific formular ,The result is displayed on

the personal computer monitor.
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Ed
o a d 1
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J o ‘r ] o
gaibiuSuees icwsonemld
o g as A d ?  ar 3 @ a I'4
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3. Fyanaua3uRuTuIReS (Printer control signals)
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wes Tasaeuiusesszinudideyalilinlfumes sesznszquuidygia STROBE vealiu
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(high) iedayanaiignnszduidiiszdum tow) wiliunnfimiiunes

t o 2 o 4 a o .
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¥ g L4 ] 14 d
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{ay (Data Port), WO3NA0UE (Status Port) 1aWBINATUG (Control Port)
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Line Printer Data Port Status Port (Read Only) Control Port (R/W)
LPT1 03BCH 03BDH 03BEH
LPT2 0378H 0379H 037AH
¥ LPT3 0278H 0279H 027AH
DATA PORT STATUS PORT CONTROL PORT
—D, D, p—Reserved D, —+STROBE
| D, D, | _ Reserved D, |  AUTOFDXT
. LD, D, |«IRQ D, |»INIT
—D, D, ‘__E'RROR D, _’SLCT(In)
D, D, | SLCT D, | ,IRQEnable
D D, {«—PE D; —Dircction
D, D, [ ACK D, |__Reserved
LD, D, le—BUSY D, | —Rescrved
2l 29 uaaeswaidoaveamasndeya , weinmaoius tazvainanigy

9
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3.2 1055 uTRN (Receiver)
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§ 1K -fy%— 50 )

7
\Is/ anass7

- 1K i
S l I 10uF]
22 ? l o.luF] l

10K

317 32 uaaseesTudyanu

{ o ar o d o { o o
vngUn 32 dusesiudgana Si I lafmanes Amihidudfmadaanaurs
dede 9 9 o et 9 o o
mwesnsuduninaediudaenanseua it Afvinaulsawemnduvesdayanauraawes
» v »
winmiudagnah Idvegauaoulfiiudaenuussdu i lavasssvnodyenauuy
a d o o o Qs da
nsuddufinaud dagnaussdun ldnmessvnedamnaunmsmdsuivaudergnunodaols
as P o 9 o o A J
wvodya uawdguh iinnavesdyanamssiudin 1ageiu
o a 4 . ar
2995 VT RYIUULNT IHTDUTUAUS  (Transimpedance Amp) iluaessvenodaygnalu
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P 4 1
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Q) :: Cd 2 Rc
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DY Yy
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" da &g
S1 =  Wudaanusuniu (Shot Noise) MAAYURY AV (Base)

S2

o da 4 d
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o da 4
83 = Lﬂuﬁcgmmmn’m (Thermal Noise) NAAYUIN RE

TR =  wuasufilausvesmevowdaanad 2

| o
™ >

Fe T g 990

319 3.4 uaawnviaesvesdamaluiges

gl 34 eldnswmmwesWafdu (Transfer Function) ¥99959010dggnauuil

Taofmuald ¢, = 0) diu

Ao Reﬁ'

ZC(S) 1l ’ ’ X r
T+ (SR /R )t +C, R )+ 8%, CR

L nR 1+ A,)
T r+R 1+ 4,)

Taen

N\ Rfrd
Rf *r,

A o 9/
e mualn
C,

spuynanhduaudgililagegavesasssvoe
( Amplifier Total Close-Loop Input Capacitance )
C, = Asuwnanhduaudvesisssvoogiila

( Amplifier Total Open-Loop Input Capacitance )
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P a o
E‘J‘ﬂ 35 l’-ﬁﬁq‘lﬂﬂgllﬂsu‘ugqqaﬂiﬂi']uﬁﬂﬂwuﬂuqf

Fafu  Z_(s) sviiIna(Pole) of 2 M

7 ()= Z,(0)
= T ow )+ (1 w,)?

X fis uawdadawes (Damping Factor) = 1/2Q
Tavauwah ¢,((C,R, uwas C;=C, (dmiu C, << C, )
A o ~ 4 1 o = =t
3 oiitrmsoRsaneenuuuaieg  nssswoedgyeuuunuaduiivaudld  Tao

° 9/ s oy & et 1 ~
n‘muﬂ"lﬂ g uﬂmawaw'luunaﬁmﬂﬂusm‘wwnam

- @ \ d' J o !
Lmu’lﬁ‘ﬁﬂi’)ﬁﬂﬂgﬁlﬂﬂl ( Signals Banwidth ) 12700 3 dB Y84 Zc Gw) vunua1ed K

yazdmualaasil
A
B ~ B 149 K> 1
B ~ 1.2872B iia |
B ~ 1414B e K= 1/42
; 1
Tash B -
2nC,R 4
mA1 R, Ay
1 4
R=—"7"—""-— Be K>>1
<~ 81B.2C, +C,
12872 A
e K=1

R=gmB2C.+C,
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1414 A

R =c——— s K=1/2
<~ 8nB_2C. +C,
C, = ﬂ’lﬂi%tmﬂ")?ﬁltﬁh’é)dﬁ R, YiaHuA ( Total Parasitic Capacitance Across R.)
@& 1 - 1 a o
FaRuRoumveauLuIaN veadNNTUNIU ( Equivalent Noise Bandwidth) gniszuiulae
B = (®/2)B
> i 4 o - 4 ot o
aviu nszuer 1, Mmuzaite ludaudnswadmans e ldneslidyapasuniudes

=
e

_(KT14q)2nCB.)
8 3B,

mnnmﬂ?Umﬁtmamauﬁﬁaxmnsmqs1uﬁ§uﬁu.ﬁ11c§s%ﬁmxmuazwu:hmsﬁ'mws
HUURMIALAA (Cascade) 1xildanasunIUiasnIINABNISLLUABNIBUDTAMDS/ABLNBUABD
RAIABY (CE/CC) SoRusensaaIesssiiniaian ( Cascade ) Sntlszmswily fe  Whwud3ad
ahandinsAsuuLAeINBUBIAINe T /AB LB UABAIAAAET ( CE/CC) Fatmzannsoiianes
m‘\Jﬁl.mwfﬁ'aawﬁLﬂ‘f;'u ( Miller Capacitance Multiplication ) ‘114711\1‘1]{31735136’\'?1@11%’1]?{1 Lﬁﬂw}'

9 a o« 9
Tauuuianiauasenis

a d
33 J99980a%alamas ( Oscillator )
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34 13030 TBIUOUAINDHNIY (Bandpass Filter )

500 4TpF
AN ——p————|
BUNN

2.2uF 2K
| InF T 22uH ¢ 500

31U 3.7 UAALINIINTBIOVATWDNTU

L4 o A

. b 4 [l 1
a9vInsesrsanmdruilsimihiidadendygnafidesnis Wannsorassseenly
18 Tavh lignaaney
WINTBIFNATWAFN Lieendli 2 801978 299508 IR IMDF U IUA

( narrow band filter ) LOEINVINTBIFWAVMANIUFINIG (wide band filter ) TAY 29950504

4 da 3 3 4
armdruTIuaY selituuddstesndt 0.1 hweenands Isuuud (B <0.1 W) uaziess

pseagumImdigrndn wliuwudisnand 0.1 tihwesramds Truwud (B > 0.1 W)

'Y 1 . eley d o day o ' .
BATITIUTTMINANINAT [HUUUFFULUUAS Fon quality factor (Q) Tay

B W,
0
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HUABAT Q  YBINITNTVIANWANUENUAD wHAWIMAT 10 HOZA1 Q YDIIIIINTDITIN
d' [} 1 a9 J
aRrurIendn azdianiesnit 10
#MiUNINTBIF1AWAAMUSI1$I995UUY Narrow-Band Coupled Resonators
L d‘
ueraefagln 3.7
LK} L 4
nseenuuUs vz muarWdNdesns (£ ) uazA1 BW 3 dB funsulunsesnuuuias
d’ =
i fio
1191 Q,, 910

_
Bl

Qy,

2. M1 g UaE k W5 RBS v IAALenIABS (nth-order) 3INAISM (Bessel Capacitive Coupled

Resonators)

+ &
than lduveduilseans Tas

Q1 7 prx ql
Qn Y pran
k—W
lg(y— Q[Jp N

3.1@00M) L iimingaaierinyin Ry uaz R, 910

R=w LQ,
R, =w 1LQ,
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4. w1191 FR3 N INUANINUADIN
c 1
node wZL
' = o o Q’
w1 Eaesaddas v

ny = Ig(y Cnode

' a d ] 2 § o o (AN LY o’:
5. mmﬂ11h=15maﬁnnumz)axmaﬂﬂuﬂ cyuﬁammsannui):é’fmmm‘um Cnode ANHY
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35 29953155003 (Zeroe Crossing Detector )
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i LM360
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ar = y ) o s o < o 4 ~
wisvowdyanuanudged  dmivwnedygauseadaames 1 eflewduduwn
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3.7 1osulSsumeama (Phase Comparator)

Bunnl 1 1
© o
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L/
5 D 5) ¢, 82
o— o—-
Bunn 2

U0 3.10 wranseslaaeunsIAD

t 4 ]
WosSvunene (Phase Comparator) i sufvuavesdygnamioty
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vngUi 300 WuasesnlSvuifiousa (Phase Comparator) nlgilnsaluewnauas

a o o o ar o 2 d I Y aa
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Diff. Pulse = 5,.S,



30

A15199 3.1 UAAIAITHADINIFY

S, S, diff.pulse
0 0 0
0 1 0
1 0 1
1 ! 0

. »
< =4

Tay S, =  dasnudmiousiolueiesia
S, = doanadwmdouniudiun
@ A 1
Diff. Pulse = e uRaTAa N

38 2393R7URNSANIMIvEESaluiA  (Automatic Gain Control : AGC)
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4.34 -14.326
45 -16.496

4785 -18.436
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#include<dos. h>
#include<conio.h>
#include<stdio.h>
#include<stdlib.h>
void main()

int i, data;

clrser();

printf(“Optical Rank Meter works when you enter number
printf("Enter number,please:");

scanf("%d",&data);

if(data==1)

{
outp(0x37A,0x00);
for(i=0;i<=10;i++)
{
outp(0x378,data);
delay(100);

3

printf({"%d...Thank You",data);

getch();

printf("\n,\n");

}
else
printf("Enter number again sPlease:");
scanf("%d" ,&data);

1%);



#include <dos.h>
#include <conio.h>
#include <stdio.h>
#include <stdlib.h>
void main()

int data,i,j,b,k,a[l6],s8,t,u,v,
sl,s82,s83,84,85,86,87,88,89,
sl0,s11;
unsigned long v;
/* DISPLAY*/
clrscr();
printf(“Range between the Optical Rank Meter and Target is
\n");
/* LOW BYTE */
outp(0x374,0xf0);
for (i = 0;1i <=50;i++)
{
inp(0x378});
delay(10);
data=inp(0x378};
3
for (j = 8 ; j<=15;j++)
{

af[j1=0;

}
vhile (data <=255)
{

] ¥ j-1;

aljl data%2;

b data/2;
data b }

if (data ==0)break;

L R

printf(“LOW BYTE : “);
for (j=8;j<=15;j++)

{
grintf(“%d"pa[J]);

printf (*\n\n");

getch() ;

/* HIGH BYTE */

for(i=0;i<=50;i++)
{
inp(0x378);
delay(10);
data=inp(0x378);
}
for (k=0;k<=7;k++)
{
alk]=0;
3

vhile (data<=255)
k =k-1;
a[k]=data%2;
b =data/2;
data=b;
if (data==0)break;

printf("HIGH BYTE : ");
for (k=0;k<=7;k++)

{
printf("%d",alk]);

}
printf(“\n\n");
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{

s1 =21-(1.909%11);

printf("Total Range between
Target is %lu m\n“,sl);

) }
if(w==10)
{
82 =21-(1.909%10);
printf("Total Range between
Target is %1lu m\n",s2);
}
if(w==9)
§3 =21-(1.909%9);
printf(“Total Range between
Target is %lu m\n",s3);
}
if(w==8)
{
84 =21-(1.909%8);
printf("Total Range between
Target is %1lu m\n",s4);
}
if(w==7)
{
s5 =21-(1.909*7);
printf(“Total Range between
Target is %lu m\n",s5);
}
if(v==6)
{
s6 =21-(1.909%6);
printf(“"Total Range between
Target is %lu m\n",s6);
}
if(w==5)
{
87 =21-(1.909%*5);
printf(“Total Range between
Target is %lu m\n",s7);
}
if(w==4)
88 =21-(1.909+%4);
printf("Total Range between
Target is %lu m\n",s8);
}
if(w==3)
{
89 =21-(1.909%3);
printf("Total Range between
Target is %lu m\n",s9);
}
if(w==2)
{
810 =21-(1.909*%2);
printf("Total Range between
Target is %lu m\n",sl0);
}
if(w==1)

{
s11 =21-(1.909%1);

(a[15]*1+a[14]*2+a[13]*4+a[12]*8);

s =

t = s+(afll]*1l6+a[l0]*32+a[9]*64+a[8]*128);

u = t+(a[7]*256+a{6]*512+a[5]*1024+a[4]1*%2048);
v = u+{a[3]}*4096+a[2]%8192);

4 = v+{af[l1]*16384+a[0]*327681);

if(w==11)

the Optical Rank Meter and

the Optical Rank Meter and

the Optical Rank Meter and

the Optical Rank Meter and

the Optical Rank Meter and

the Optical Rank Meter and

the Optical Rank Meter and

the Optical Rank Meter and

the Optical Rank Meter and

the Optical Rank Meter and



printf(“Total Range between the Optical Rank Meter and
Target is %lu m\n®,sll);
if(w==0)
printf(“Set Optical Rank Meter again ,please ");

else
printf(“Total Range between the Optical Rank Meter and
Target is %lu m\n",w);

getch();

printf("\n\n");
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Philips Semiconductors RF Communications Products Product specification

Video amplifier NES592

DESCRIPTION PIN CONFIGURATIONS
The NE592 is a monolithic, two-stage, differential output, wideband D, N Packages
video ampilifier. It offers fixed gains of 100 and 400 without extemal [\
components and adjustable gains from 400 to O with one external INPUT 2 Eﬁ ‘—E‘ INPUT 1
resistor. The input stage has been designed so that with the addition Ne E 53] ne
of a few external reactive elements between the gain select — it
terminals, the circuit can function as a high-pass, low-pass, or Gag GAIN SELECT {_a_ 12| G4 GAIN SELECT
band-pass filter. This feature makes the circuit ideal for use as a ‘ -
video or pulse amplifier in communications, magnetic memaries, G1p GAIN SELECT E \\/ j G1A GAIN SELECT
display, video recorder systems, and floppy disk head amplifiers. v E 0] va
Now avaitable in an 8-pin version with fixed gain of 400 without #
external components and adjustable gain fiom 400 to 0 with one NC E | 9 ne
external resistor. OUTPUT2 | 7 (— L —"j OUTPUT 1
TOP VIEW
FEATURES
® 120MHz unity gain bandwidth
® Adjustable gains from 0 to 400
INPUT 2 INPUT 1
@ Adjustable pass band G1pg GAIN SELECT GyA GAIN SELECT
® No frequency compensation required V- v+
® Wave shaping with minimal externa! components oUTRPUT 2 a OUTPUT 1
® MIL-STD processing available JORVIEW
APPLICATIONS
® Floppy disk head amplifier
® Video amplifier
® Pulse amplifier in communications
® Magnetic memory
® Video recorder systems
BLOCK DIAGRAM
- 9 0 +V
>
R S R2 SR8 %mo o R J
5 p: <
Qs
J - N
0—————&05
P o
'\ﬁ Q4 oa)j——]
—0—-] RM
AN~ -0 OQUTPUT 1
INPUT 2
INPUT 1 O—r /Qj Q2 }o ANA
™ tH &—0C OUTPUT2
G1A 3 G18
R3 2 RS
G2A G28
Vl ‘
ars o8 ag ate
aza \/{ S b an
'\% R7A ga'm gms R16 '\} R13 R14
+ * & + > o -V
250 853-0911 06456
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Philips Semiconductors RF Communications Products

Product specification

Video amplifier NE592
ORDERING INFORMATION
DESCRIPTION TEMPERATURE RANGE ORDER CODE DWG #
14-Pin Plastic Dual in-Line Package (DIP) 0to +70°C NE592N14 04058
14-Pin Smalt Quttine (SO) package 010 +70°C NE592D14 01750
8-Pin Plastic Dual In-Line Package (DIP) 0to +70°C NES92N8 04048
8-Pin Smalt Outline (SO) packags 0to +70°C NE592D8 0174C
NOTES:
N8, N14, D8 and D14 package parts alsc available in *High” gain version by adding “H" before
package designation, i.e., NESS2HDB
ABSOLUTE MAXIMUM RATINGS
Ta=+25°C, unless otherwise specified.
SYMBOL PARAMETER RATING UNIT
Vee Supply voltage 18 v
Vin Differential input voltage +5 Y
Ve Common-mode input voltage 6 \'4
lout Qutput current 10 mA
Ta Operating ambient temperature range Oto +70 “C
Tsta Storage temperature range -65 to +150 °C
Pp max Maximum power dissipation,
Ta=25°C (still ain?
D-14 package 098 w
D-8 package 0.79 w
N-14 packags 1.44 w
N-8 package 1.17 w
NOTES: .

1. Derate above 25°C at the following rates:
D-14 package at 7.8mW/°C
D-8 package at 6.3mW/°C
N-14 package at 11.5mW/°C
N-8 package at 9.3mW/C

Aprit 15, 1992
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Philips Semiconductors RF Communications Products Product specification

Video amplifier NES92

DC ELECTRICAL CHARACTERISTICS
Ta=+25°C Vgg=t6V, Vom=0, unless otherwise specified. Recommended operating supply voltages Vs=+6.0V. All specifications apply to both
standard and high gain parts unless noted differently.

SYMBOL PARAMETER - TEST CONDITIONS - NES92 UNIT
Min Tvp Max X
AvoL Differential voltage gain,
standard part,

Gain 11 Re=2kQ, Vour=8Vpp 250 400 600 Vv

Gain 224 80 100 120 VN
Rin fnput resistance

Gain 1! 4.0 kQ

Gain 22,4 10 30 kQ
Cin Input capacitance® Gain 24 2.0 pF
los Input offset current 0.4 5.0 HA
IBIAS Input bias current 9.0 30 pA
VNOISE Input noise voltage BW 1kHz to 10MHz 12 uVams
Vin Input voltage range +1.0 v
CMRR Common-mode rejection ratio

Gain 24 Vent1V, f<100kHz ! 60 86 dB

Gain 24 Vomt1V, f=5MHz 60 dB
PSRA Supply voltage rejection ratio

Gain 2¢ AVg=t0.5V 50 70 dB
Vos Gutput offset voltage

Gain 1 Ry=eo 1.5 \'

Gain 24 Ry=o0 1.5 v

Gain 3% Ry = 0.35 075 \
Veom Qutput common-mode voltage Ry=e 24 29 34 v
Vout Output voltage swing ‘ R =2kQ 30 40 v

differential
Rout Output resistance 20 Q
lcc Power supply current Ry = 18 24 mA
NOTES:

1. Gain select Pins Gy and Gyg connected together.
2. Gain select Pins Gy and Gop connected together.
3. All gain sslect pins open.

4. Applies to 14-pin version only.

April 15, 1992 252
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Philips Semiconductors RF Communications Products Product specification

Video amplifier NE592

DC ELECTRICAL CHARACTERISTICS
DC Electrical CharacteristicsVgg=+6V, Vam=0, 0°C <Tp<70°C, unless otherwise specified. Recommended operating supply voltages Vg=16.0V.

All specifications apply to both standard and high gain parts uniess noted differently.

SYMBOL PARAMETER TEST CONDITIONS - NEss2 UNIT
Min Typ Max
AvoL Differential voltage gain,
standard part
Gain 11 R =2kQ, Vour=3Vp.p 250 600 4
Gain 22.4 80 120 N
Rin Input resistance
Gain 22.4 8.0 kQ
los Input offset current 6.0 pA
Igias Input bias current RA
Vin Input voltage range +1.0 v
CMRR Common-mode rejection ratio
Gain 24 Vo1V, f<100kHz 50 dB
PSRR Supply voltage rejection ratio
Gain 24 AVg=t0.5V 50 dB
Qutput offset voltage )
Gain 2 A= s v
Gain 33 1.0
Vout Qutput voltage swing differentiat R =2kQ 28 v
lec Power supply current  * Ry= 27 mA
NOTES:

1. Gain select Pins G4 and Gyp connected together.
2. Gain select Pins Goa and Gog connected together.
3. All gain select pins open.

4. Applies to 14-pin versions only.

AC ELECTRICAL CHARACTERISTICS
Tp=+25°C Vgg=t6V, Vom=0, unless otherwise specified. Recommended operating supply voltages Vg=16.0V. All specifications apply to both
standard and high gain parts unless noted differently.

SYMBOL PARAMETER TEST CONDITIONS NE/SA592 UNIT
Min Typ Max
Bandwidth
BW Gain 1! 40 MHz
Gain 22.4 90 MHz
Rise time
tr Gain 11 Vour=1Vp.p 10.5 12 ns
Gain 22.4 45 ns
Propagation delay
tep Gain 11 Vour=1Vp.p 75 10 ns
Gain 224 6.0 ns
NOTES:

1. Gain select Pins G4 and Gyg connected together.
2. Gain select Pins Goa and Gog connected together.
3. All gain select pins open.

4. Applies to 14-pin versions only.
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Philips Semiconductors RF Communications Products

Product spacification

Vide

o amplifier -

NE592

TYPICAL PERFORMANCE CHARACTERISTICS

Common-Mode Rejection Ratio
as a Function of Frequency
i T T
g% vg=s6v |T]
= & ] TA=25°C {1
g n
= N
& s
o
g 50 N
W 40
2 a0
§ 20
s 10
Q
0 9
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Supply Current as a
Function of Temperature
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< 24 A
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1 '/
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a 20
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g rd
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Voltage Gain as a
Function of Temperature
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OUTPUT VOLTAGE - V

Output Voltage Swing as
a Function of Frequency
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
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TYPICAL APPLICATIONS
+6
2re ?
N
10
. v 532 V
NOTE: 1 1 - (]
Vole) 1410 © s
Ve ~ZE) + 2 4
14 - 104 Py
= ZS) + 32 -

02uF

g
g
!

1 -
é 8
592 4
1 47 =
C } L $ L b 2k0

f l —o O
H . s
AMPLITUDE: 1-10mVpp 3 T NOTE:
FREQUENCY: 1-4 MHz < 8] =
& S —= For frequency Fq << 122 (32) C
Y Vo = 14 x 10%C %\?
READ HEAD DIFFERENTIATOR/AMPLIFIER ZERD CROSSING DETECTOR
Differentiation with High
Disc/Tape Phase-Modulated Reacdback Sy Common-fode Noise Rejection
FILTER NETWORKS
FILTER Vo (3) TRANSFER
Z NETWORK TYPE V4 (s) FUNCTION
] L
am 14 x 104 1
O o LOW PASS L [s T R/L]
R 1.4 x 104 s
WA il o HIGH PASS R s+ 1/RC
R L c "
14 x 10 [
o—AMA——TTM__{|_ 5 BAND PASS T 2+ Rjs + 110
L
R 14 x 104 s2 + 1AC
) . BAND REJECT A 82 + 1/LC + s/RC

NOTES:

S=ja
@ =2zt

In the networks above, the R value used is assumed 1o Include 2rg, o approximately 320
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1. William Fred J. Taylor. Electronic Filter Design Handbook . McGraw-Hill , Inc.

John D. Lenk . McGraw-Hill circuit encyclopedia and troubleshooting Guide . McGraw-Hill , Inc.

2. Laurence G. Cowles . transister circuit design . prentice-hall , Inc.,Englewood cliffs,
Newjersey.

Laser receivers,John Wiley & sons, Inc.,Newyork.
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