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¥essuring the distance by using light is sncther
application of light. This project composes of the transmitter
and receiver., The concept is the 1light was 4renszitted from
the transmitter thrcugh the sir to the target and reflzct tack to
the receiver. Tken, .we ccnpare the received signal snd the
transmitted signal. These two signals have the sare fréquency but,
difference in phase. We use microprocessor to compu.e this phese
different snd get the result, which is the distance tevween thisg
meter and the target. This project wss designed for ressuring the

short distarce, end yvive Lthe fdes to develore this przlect {n Lie

future.
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S/N = 2(pnq/hv)

4KTB/1§L

1S p = wdseruuashunannTEY

n = Quantum Effiéiency

h = A1AIRIDILMAIE (Plank ‘s Constant)

v = anadvesniuua

B = Wwyuden(Bendwidth)

q = ﬁﬁﬂ18?51%ﬂm7au(Electronic Charge)

T = ouuadlc LARIW)

K = A1AeRu99 Boltzman
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Signetics

Linear Products

DESCRIPTION

The MCI408 15 & MONDILNC .30l
baianzed modutator/demodulaiur e
signec for use where the oulpJt v
s & product of an inpJt voltage (+:2ni')
and a switched funcuon (carner). The
MC 1596 will operate over the full military
temperature range of -55°C to + 125°C.
The NC1496 is intended for apphicatsns
withir the range of 0°C to +70°C.

ORDERING INFORMATION

Demodcuicior

pProzust Epecificstion

SEATLRES
o Srredem: rorier Suopressidn
8B yp [ N
2338 ) ¢ UNMHZ
o AZjustauic ©2in and signal
handling
o Balanced inputs and outputs
e B.zh cummon-mode rejection —
2598 vp

AFPUCATIONS

® Auopresscd carrier end smplitude
moduation

* Synzhrorous detection

e Fi2 tetection

* Phese detection

s Sampiing

o Single sideband

e Freguency doubling

DESCRIPTION TEWPLRATURE S4NGE ORDER CODE
14-Pin Corcip [ TR i MC1486F
14-Pin Plastc 0ty «30°C MCT1496N
14.Pin Cerdip -55°C to +325°C MC1596F
1¢-Pin Plastc ~55°C to * 125°C MC1596N

EQUIVALENT SCHEMATIC

canmiEn(-) o

e b

4
$IOMAL (=} o—————{%&;
A

wrUl (e} ©

B O

March 18, 1087
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Iznetss Lness sruTooe.

2103u¢t Soecroguon

Bolonced Modufc?cr-':er:-:-:u‘cf:r

WCHISE 1AC 4595

ABSOLUTE MAXIMUM RATINGS

SYMBOL '’ PARAMETZR
! Apz ez L 1 I v i
Nie Vs, Crttpcrnes =0 oy P [ “
PN N
Visve, CRp— .
vy, gt s 2oz ¢
i -+ B curme 10
t ManTu~T praer Cssgauen, Ta e 2000 .
Fx I fsibepet .
P |
l F paceage 1180 !
: 1 Nopettrge 1420 |
' Ta ! Oporaing temse-ature range ,
| naziese Co+70 | e
] MT1595 ~8210 +125 | ¢
. Tevg ‘ Siorage temoe-anre sange i~ e | e l
NOTE:

' Cwrate sDOve 25°C. at e $300wng rates
F package ot @ &mv, C
N pechage at 11 amarC

DC ELECTRICAL C#: SACTERISTICS veo= » 12Voz: Voo m et

unlesn Sthsrwse 1. sien

VoSt Is = 1L.0mAy Ry - 3601, Fpe-

Ll T 252,

; MC1596 ] MT156
i SYMBOL FAFLVETER TEST CONDITIONS UNIT
{ Min | Typ | Max | Min J'fi L‘_&x
: Single-endcz = - oZance Sonal oo, fe £ Jhepy
S Parahel cxas :o< iinze - , 200 22 k02
i G Perane! mou ¢ .zemance 2.0 20 pF
H Single-ence? cmut svoe3ance LR IR H ,
| Roe Parslio! outzr res:ziance i 40 20 |19
! Coe Paraliel £z caserzarce 5.0 5.0 pF
| Input bias Gurvent ; uA
il hel ,
1 g lgs = T 12 25 12 30
]
! + .. , -
U ge loc = 3212 ' 12 | 2 12 1 30 LA
: Input of1se! crent R HA
i los los® h-1, 07 | s0 07 | 70
loe hog = =ty 07 | zo ¢7 { 70 uA
Ave-age teToeralse coethorent
Teho of input oftse current 2.0 20 nA/C
Outout offse: crrent .
loo 1g= by 14 50 15 80 uA
Teloo Average tempsraire coeftoent 90 90 nA/*C
of outout oftse: curent
Commor-mace ousescent
Vo oulout vollape (P 6 or Pin 12) 8.0 8.0 Vos
Powet supply currant mApoc
5. lg+ 1)y 20 | 30 20 | <0
o ha 30 | 40 30 | so |
Po DC power trssoation ok} 33 mw
March 18, 1987 - 4-61 -




Signenst Lned’ S100uCh

Balanced Moduloior/Demodulctor MC1496/MCA4596

AC ELECTRICAL CHARACTER!ST\CS Vae = 43300 Ve, by @ 1.0mACC. R =392 Re* 10K, Ta=+23°C,

R Es Sinar

e e e

r—‘-'—""" '___’——_——’—_—[_—"‘ ] H Ll K
H H MC 1496 ' MC1496 ' H
. sYmMBsOL | PARAMETER | TEST CONDITIONS ; : T T T y T UNT |
! '

Ll

Min § Typ W7 Min | Typ | Max
SRS LA, A

e o e A 34

e g .
vt - ot . :
! O L Coprer
80, ¢ 14T ' ¢
-~ ' b ! H
, ot rw BV ' 1 ' l l i
Y . .
| iy zeto ‘ ’;3(.: |2 \ ; coe \ 04 | MVaus ‘
! i o 1= 10N | L o g 0! I
Ves | Carmer supptassions 15- 10xHz, 300MVamus s-newlve
'  £20KkH1, 60MViug Sincwave so | 65 40 | 65 ¢8
|~- A MHz GOmVa.,-— ancwave 50 50
I aw : 3t pandwidin “Zarer vt g6 l | 200 {300 |
3B ‘ *euadmitiance banOws Ve = L0mVias \ h
T éLamude) (Ry = 5081 ¢ imewpve g = 1.OEHZ
S‘. 270MMVnys Srmave
. tagna! inpul pont,
’. Ve 300MVi S 80 80 MHz
; st Nave IVe.i= USVoC
Avs T Sigrat gein o = 100mVus. 1= 1.0kHz 25 | 38 286 | 35 \ vIv
i Ivele 0.5Voc :
CMV " Carmmon-mods input swing Sgnet pon, I ™ 1.0kH2 5.0 5.0 Ve.p
Acw . Sommon-mode gRn Sipnat port, 1s = 1.0kHz -85 -85 48
: vci=0.5Voc
T - N |
.aixrentisl outpyt voltage
vV, . X
\ BVounr l weng cepability \ 8.0 | 80 Vep
]
March 18, 1987 . - 4-62
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Svencs Lneor Prooucts >ozos hnesisotan

Balanced Modulator/Demodulater MC1496,MT 4596

TEST CIRCUITS
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LM592

National
Semiconductor
Corporation

LM592 Differential Video Amp

General Description

The LM592 is a two stage ditferential input, ditferentia! out-
put, wideband video amplifier. The use of intenal series-
shunt feecback gives wide bandwidth with low phase distor-
tion and high gain stabiity. Emitter {oliower outputs provide
low output impedances necessary to drive capacrive loads.
This device offers fxred gains of 100 and 400 with no exter-
nal components plus the tiexibility of adjusting the gan from
0 10 400 with the add.tion of a single resistor. This flexibility
also allows the device 10 be configured as a high pass, low
pass, of band pass filter.

The LM592 is ideal for use in magnetc memory systems.
The device is 8iso very useful as a video and pulse ampifier
in video recorders and other communications systems.

Features

8 120 MHz bandwidth

u Adjustable gains from O to 400

® Adjustable pass band

® No frequency compensation required

Applications

B Disc file memories

B Magnelc tape systems

B Thin film or plated wire memories
B Wide band video amplifiers

Connection Diagram
DuakIn-Line and Small Outline Package

GAIN
INPUT seEct outPut
TN Gy 6y YoM

taeb 3) w2l ] o] o 8

NG

>

L7

i ) 3 4] 5) 8] 7
NPUT NC Gy Gy V™ NC OUTPUT
2 GAIN 2
sorcr

Top View

TL/m/8701-1

Order Number LM592M or LMS92N
See NS Package Number M 14A or N14A

Disc/Tape Phase Modulated Readback Systems
*SY

[
'
-o----

AOUTUDE: 1=10mY pep L &
FREQUENTY: 1-4 WH2

Ctooeseseaw

READ hIAD

DFTIRENTUTOR
AMPLFIER

i S

ZERO CROSSING DETLCTOR
TUHETC1-2

3-8
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Absolute Maximum Ratings

if Miltary/Aerospace specified devices are required,
contact the Nationa! Semiconductor Sales Otfice/
Distedutors for availabllity and specifications.

Ditferential Input Voitage +5v
Common Mode Input Voltage 26V
Viupply + 8V
Output Current 10mA
Power Dissipation (Note 1) 500 mw
Juncgon Temperature +150°C

Storage Temperature Range =65'Cto +150°C

Operating Temperature Range 0°Cto +70°C
Soldering Information
Dual-In-Line Package
Scldering (10 seconds) 260°C
Small Outfine Package
Vapor Phase (60 seconds) 215°C
Intrared (15 seconds) 220°C

See AN-450 “Surface Mounting Methods and Their Etfect
on Product Reliability™ for othe: rivethods of soldering sur-
face mount devices.

Electrical Characterisﬁcs Ta = 25°C, unless otherwise specified. see test Circuits, Vg = 2 6.0V (Note 5)

LM592
Test Tested Design Units
Characteristics Clrcult Test Conditions Typ Umit Limit (Limit)
. . (Note 6) (Note 7)
Ditferential Voltage Gain
Gam 1 (Note 2) 400 259 210 (Min)
1 RL = 2k, Voyur = 3 Vpp 600 620 {Max)
Gain2 (Note 3) 100 80 78 (Min)
120 120 (Max)
Bandwdth:
Gam ¥ 40 Mz
Gamn2 2 90 MH2z
! Rise Tvme
Gam1t Voutr = 1 Vep 10.5 ns
Gan2 2 4.5 12 ns (Max)
Propagation Delay
Gamn1 Voutr = 1Vpp 7.5 ns
Gan2 2 6 10 ns (Max)
Input Resistance
Gaint 4 k
Gain2 23 10 . kil (Min)
Input Capacitance Gain 2 2 pF
Input Ofsst Current 0.4 5 ] rA (Max)
Input Bes Current 9 26 31 nA (Max)
Input Noise Vottage BW = 1 kHz 10 10 MH2 12 nVrms
Input Vaitage Range 1 =1 =1 V (Min)
Commaon Mode Rejection Rabo
Gain2 1 Veu = 21V 86 60 80 9B (Min}
Gain2 Vom = 21V, {= §mHy 60 dB8
Supply Voltaga Rejsctior Ratio
Gain2 1 AVg = $0.5V 70 50 50 d3 (Min)
Output Offset Voltage
Gain1 1 R = o 0.35 0.75 0.75 V (Max)
Output Common Mode Voltage |- 1 R= 29 24 2.4 V (Min)
(Note €) 3¢ 3.4 V (Max)
| _Output Voitage Swing 1 Ry = 2k 4 3 3 Y (Min)
Output Sink Current KK 25 2.3 mA (Min)
Cutput Resistance 20 N
Power Sunply Current 4 R = = 18 24 24 mA (Max)

8nd 135°C/W in the "M pschage Trax « 10°C.
u«mzmcumcwmw.
Noha:mcumszamm.

Note S: Bokeface numbers apply st temperature extremes.
Note 6: Gawranteed #n 100N producton tested.

ity leves.

——

Note ¢: Gan seiect prs cpen Outoxt Camemon Mode Vottage = (Vay + Voa)/2.

Note 1: For operation st srevated temoestres Drte 0evices must be dersted 5ased on & Permal resstance of Canrc Tmac f,, = 92°C/Win the "N* pacrage

Note 7: Guaartesd (but not 100% Frocucton 1ested) oviv the OpSTabNG lemperaturs and SO0y voltage ranges Thess bnts e noxt used 15 caizuiste outgong
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Typical Applications
Fitter Networks impedance Desired Vo(S) Transfer
Ty 48 Network Filter V,(5) Function i
] L
O-A—TYYY\—0 1.4 % 104 [ ]
Low Pass -——-—
TUMH/ETO1-10 + R/L
v § 1.4 % 104
TL/H/GTO1-3 O-JVW—-"-O High Pass ___ [_____]
VolS) = 14w 104 TURATOI- 1 s + V/RC
Vi(St T U+ 2
- 14%x104
i TR 2 L € )
BASIC CONFIGURATION o.w-.f\’f“—"—o 1.4 % 104 s
Band Pass TT A+
TL/H/8T01 - 12| 8 Ls LC
1
m 1,4x104[ $2 + 1/LC ]
Band Reject 82 + 1/LC + 8/RC
c
TL/H/8701-13
Nots: In the networks above, the R vakue uted § assumed 10 Mciude 21, Of sprommately 320
Test Circuits
Test Circult 1 Test Circuit 2
o 0.2 uf
A\ RL:; Your }
< ~—
mid @ . ”“' -
5183 518 ‘L
<|_ 583 .1 kf .
== ' 1 L =T
TL/H/BTOV-4 - - -_— = .
U S
Yoltage Gain Adjust Clrcult :
e o

3-10




Schematic Dlagram
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Typical Performance Characteristics

Pulse Response vs

TL/H/6701-7

Pulse Response vs

“ Pulse Response " Temperaturs " Supply Voltage
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0 11 [-:i( o { Too20%) | | ™ Tll"I I
e N/ A JEREY ARNEN Ew /AN
_Q:l::x:::T _q::lT,i 'f _J :‘
- B t w bt L1 T [ ) IRENERE
340 S LT BB S-S0 S NVDBDDS 51040 S W DADS
T (va) ™ (na) ™ (o)
Phase Shift va Phasse Shift va Ditferential Overdrive
o Frequency 0 Frequency - nRocovory Time
! o, CaM 3TH vem g 6Y 1 |
N SN Len) g T
. N0t e I “"\' 1 !”WII |1
2 AN E ol P \\awa 1] ol ] FT
i 1 - T i3 - r—
I N IR 5» HER
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