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ABSTRACT

-Laser target designation system has been composed of
target designator with laser. signal generator inside, target
and laser tracking system. When the infrared laser signal is
illuminated on the target, the laser signal will be reflected
from the target. If the reflected laser signal can be detected
by photodiodes,performing as optical detectors, then the laser
signallis transformed to an according electrical signal.. The
signal is amplified and filtered to get rid of noise. The
filtering signal is decoded by tone decoder circuit and the
output is passed to the diréctional control section for
controlling the laser tracking system to turn towards the
illuminated target all time the target is designated. Simulation
gystems were set up for experimentation. Laser pulsed +trains
were generated from laser diode. The pin photodiode was used for
detecting the reflected signal from the target. The rotational
direction of the stepping motor could be cotrolled by the
decoding output as designed. The study results show that the
development of the lasér target designation system for the real

applications can be possible.
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dygnon 41 lgr995n589n i AN
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t, = 0.693R,C 3uf (59)
Tunsiil R, = 200 Towy

R, = 75,000 Tevy

c = 0.1 luTlaannsa

INENNT (58) uar (59) 'l

t; = 5.21 x 1073 Aunil
t, = 5.20 x 1073 Auni

e
be

uaza:iﬁﬂﬂumaQanﬁ T Tu 1 $29n8u Aol

T -X) > Nts (60)
fiufe T = 5.21 x 1073+ 5.20 x 1073= 10.41 x 1073 Fu"d
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OG0 DA 2ok il o

o P A ANy
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tnn (gate) Y991 8d30T (SCR : silicon - controlled rectifier) fido
agfiuuniud 1 (By) ¥09ytafinaii aruiaaamiefiuvesudazdaefiad T ua'ldaan

gas

T = RCp 1n [1/(1-7)] (61)

X
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HFD Series (1060; 1100) Uitra-Fast Photodiode/OP-AMP

Features

* 600 V/10¢ S Slew Rate Amplifier .

s Groundable Case

Temperature and Voltage Stable .

* Low Voltage Operation .

Operating Data and Specifications at 23°C
Performance at —15 V Bias (Photodiode) and +5 V (Amplifier)

Shielded Amplifier
Wide Spectral Range

Characteristic Minimum Typical Maximum | Units

Active Area — 15 — Sq. mm (HFD-1060)

Active Area — 5.1 — Sq. mm (HFD-1100)

Responsivity 5 6 — 104 V/W (850 nm);
Ry = 100 K ohms

Responsivity 35 4 — 104 VIW (633 nm);
R¢ = 100 K ohms

Frequency Range? DC — 1.2 GHz

Noise Voltage - 700 — 106 V RMS; Ry=

3 100 K ohms

Minimum Detectable Power - 1.2 —_ 10-8 W at 850 nm;
Ry= 100 K ohms

Minimum Detectable Power — 13 - 108 W at 633 nm;
Ry = 100 K ohms

Open Loop Gain - 300 —_ R, 2150 chms

Bias Current? - 5 — 106 A

Ofiset Current - 3 - 106 A

Offset Voitage3 — 2 — mv

" Offset Voltage Drift - 5 - 10-V/°C
’ Output Resistance — 10 —_ Chms

Slew Rate. AD - 600 vI10-8

Supply Voltage +5 — +12 Vv

Supply Current 8 4 14 mA

Power Consumption .80 220 336 mwW

Operating Temperature 0 — 70 °C

Notes
1. Gein bandwidth product.

2. Doubles every ~10 °C.

3. Adjustable to 0 volts with external trimmiing circuit.

Typical Spectral Response

07 T

06

05

04

03

0.2

. PHOTODIODE
RESPONSIVITY (AMPS/WATT)

0.1

1.2

I\ EG:zG PHOTON DEVICES

35 CONGRESS STREET, PO BOX 5006. SALEM, MA 01970-8526
TEL (508) 745-3200 » TLX: 681 7405 EGGSA UW + FAX: (508) 7450894
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Ultra-Fast Photodiode/OP-AMP

Mechanical Data

9.20 —-0&' . !»——
840 — }-—
6.10 L T ! I 610 19 |
254 L ol . g
: ———i f-—— ACTIVE 22— |
(1100) ” II AREA M
1.40 : .
{1060) Z > ! -
1
Z | —
| =
5 PHOTODIODE REFERENCE
PLANE
Notes: 1. Al dimensions in millimeters.
2. Pin circle ciameter is 5.84 mm.

Electrical Data

Straight Feedback Loop “T" Feedback Loop

Notes: 1. .','_lndicates recommended resistor: values.
2. High frequency filtering may be required on power supply lines.

Pin Assignments

1 Signal Ground { +In) 6 Output

2 -V Supply 7 +V Supply

3 -V Bias (Anode) 8 Not Connected

4 Case Ground 9 Inverting Input (-in)
5 Not Connected 10 Cathode

J%EGzG PHOTON DEVICES

35 CONGRESS STREET, PO BOX 5006. SALEM, MA 019706526
TEL: (508) 745-3200 « TLX: 6813405 EGGSA UW » FAX: (508) 745-0834
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E Semiconductor
a Corporation

LM592 Differential Video Amp

General Description

The LM592 is a two stage differential input, differential out-
put, wideband video ampilifier. The use of internal series-
shunt feedback gives wide bandwidth with low phase distor-
tion and high gain stability. Emitter follower outputs provide
low output impedances necessary to drive capacitive loads.
This device offers fixed gains of 100 and 400 with no exter-
nal components plus the flexibility of adjusting the gain from
0 to 400 with the addition of a single resistor, This flexibility
also allows the device to be configured as a high pass, low
pass, or band pass filter.

The LM592 is ideal for use in magnetic memory systems.
The device is also very useful as a video and pulse amplifier
in video recorders and other communications systems.

Features

® 120 MHz bandwidth

| Adjustable gains from 0 to 400

m Adjustable pass band

= No frequency compensation required

Applications

® Disc file memories

® Magnetic tape systems

m Thin film or plated wire memories
W Wide band video amplifiers

Connection Diagram

Dual-In-Line and Small Outline Package

INPUT K OUTPUT
1 NC Gy G, VEONC

4] 13| 2] 1) 10l o] s

5

N

>

/

2] 3] 4 5[ e 7

INPUT NC Gy Gp V-  NC OUIPUT

2 GAIN 2
SELECT TL/H/8708 -1
Top View

Order Number LM592M or LM592N
See NS Package Number M14A or N14A

Disc/Tepe Phase Modulated Readback Systems

+6V
(o]

+5V

AMPLITUDE : 1=10mV p=p L ¢
FREQUENCY: 1=4 MHz

READ HEAD
AMPLIFIER

DIFFERENTIATOR

ZERO CROSSING DETECTOR

TL/H/B701-2
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Absolute Maximum Ratings

Il Military/Aerospace specified devices are requlired,
tontact the National Semlconductor Sales Office/
.Distributors for avallabllity and specitications.

Oporating Temperature Range
Soldering Information
* Dual-In-Line Package

0°Cto +70°C

Diflerentia! Input Voltage +5V Soldering (10 seconds) 260°C
Common Mode input Voltage 16V Small Outline Package
Viupply +8v Vapor Phase (60 seconds) 215°C
Ouiput Current 10 mA Infrared (15 seconds) 220°C
Power Dissipation (Note 1) 500 mW See AN-450 “Surface Mounting Methods and Their Effect
Junction Temperature +150°C on Product Reliability” for other methods of soldering sur-
Siorage Temperature Range —65°Cto +150°C face mount devices.
Electrical Char acteristics Ta = 25°C, unless otherwise specified, ses test circuits, Vg = +6.0V (Note 5)
LM592
Test Tested '.| Design Units
Characteristics Circult Test Conditions Typ Limit Limit (Limit)
(Note 6) (Note 7)
Diferential Voltage Gain
Gain 1 (Note 2) 400 250 210 (Min)
; 1 Ry =2k, Voyut = 3 Vpp 600 620 (Max)
Gain 2 (Note 3) 100 80 75 (Min)
120 120 {Max)
Bandwidth
Gain 1 y 40 - MHz
Gain 2 2 90 MHz
Rise Time h
Gain 1 Vour = 1 Vpp 10.5 - ns
Gain 2 2 4.5 12 ns (Max)
Propagation Delay
Gain 1 . Vour = 1 Vpp 75 ns
Gain 2 2 6 10 ns (Max)
kput Resistance
Gain 1 4 kQ
Gain 2° 23 10 kN (Min)
hout Capacitance Gain 2 2 pF
npul Offset Current 0.4 5 6 nA (Max)
put Bias Current 9 26 - <y | pA (Max)
kput Noise Voltage BW = 1 kHz to 10 MHz 12 pVrms
kput Voltage Range 1 = T | V (Min)
Common Mode Rejection Ratio
Gain 2 1 Vem = £1V 86 60 50 dB (Min})
Gain 2 Vom = 21V, = 5mHz 60 dB
Supply Voltage Rejection Ratio
Gain 2 - 1 AVg = 0.5V 70 ‘50 50 dB (Min)
Output Offset Voltage :
Gain 1 1 R, = e 0.35 0.75 0.75 V (Max)
Ouput Common Mode Voltage 1 AL=w 2.9 2.4 2.4 V (Min)
{Note 4) 3.4 3.4° V (Max)
Output Voltage Swing 1 Rp = 2k 4 3 3 V (Min)
Output Sink Current 3.6 2.5 2.3 mA (Min)
Output Resistance : 20 ) 1
Power Supply Current 1 R =0 18 24 24 mA (Max)

Kole 1: For operation at elevated temperalures, these devices must be deratod based on a thermal resistance of 6js and Tymax. Oja = 90°C/W in the “N" package
¥d 135°C/W in the “M" package. Tymax = 150°C, ' .

Jots 2 Pins G1A and G1B connected logether.

Kote 3 Pins G2A and G2B connecied logsther.

Yote 4: Gein select pins open. Oulput Common Mode Voltage =~ (Vo1 + Vp2)/2.
ols 5: Boldt bers apply at t e extremes.

kie 6: G d and 100% prod tosted.

Jele 7: Guarantsed (but not 100% production esled) over the operating temperaiura and supply voltage ranges. These hmits are not used 1o calculate outgoing
walty levels.

2651
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Typical Applications:

Filter Networks

Iy, 4

TL/H/8701-2

Vo(S) = 1.4 X 104
VWE T e+ 2,
- 14 %104
Z(s) + 32

" BASIC CONFIGURATION

Test Circuits
Test Clrcult 1

Impedance Desired "~ Vo(S) Transfer
Network Fliter V4(S) Function
R L
O~AMA—"TTT—0 1.4 X 104 [ 1 ]
Low Pass _——_——
TLH/6701-10 L s + R/L
R C o~ -
4 X 1
o—w—{|-o High Pass 14 10t [ ]
TL/HIB701-11 R s + 1/RC
c
'R' \ v ”_0 Band Pass 14 %104 { S ]
TL/H/6701-12 L s2 + R/Ls + 1/LC
L .
o'm 1.4 X 104 { s2 +1/LC ]
Band Reject R s2 + 1/LC + s/RC
c
‘TL/H/6701413 .

510

>
51&%

N
Viv - > RL% Vour
-

Note: in the networks above, the R value used Is assumed to Include 2r,, or approximately 320 .

Test Circuit 2

TL/HIE701-4

Voitage Galn Adjust Circult

” M%uf 4

TL/H/6701-8

TL/H/ET01-8




136

Schematic Diagram

>
<
+

R1 éRlD
Lkl 21.0k0

-

S R1 R2 R8
S24x0 $24k0 S0k l\ [
> N
1o Q4
RN
T A OUTPUT |
7k0
A
,’{Yz" ouTPUT 2
GAIN GAIN 7k8
SELECT s 3500 SELECT
6 Gy
o8 s ot |/0”
R13 R14
gjon gn 14k 3000 000, 000

Pulse Response

4 Vg=t6Y
14 T,=25%
12 Rtk
£ ozl 1
% 1 /1 Aoy
g i
>
5 04 Il/
& o2
o
0
02— 5
a4
~15-10-5 0 5 10 15 20 25 30 35
TME (ns)
Phase Shift vs
Frequency
' 1
N s=2
- T,=25%
5 \\ A
£ N
L =0 \\
z N
T
Z 1
-20 \\
-25

¢ 123 4567¢85910
FREQUENCY (MMz)

OUTPUT YOLTAGE (V)

PHASE SHIFT (%)

td.pgeegcers

Typical Performance Characteristics

Pulse Response vs
Temperature

GAIN 2
I Vomi6V
Ry =1k

H-FI r

J 71
_\I-IA-ZS"C
} Ta=70%C

15=-10-5 0 5 10 15 20 25 20 35
TIME (ns)

Phase Shift vs

0 Frequency

100

1] Y, ’- ];‘STV
ST

\ GA(N‘Z

\
\

\
1 10 100 1000
FREQUENCY {MHz)

OUTPUT VOLTAGE (V)
tt.regesnra

OVERDRIVE RECOVERY TIME (ns)

TU/H/E701-7

Pulse Response vs
Supply Voltage

GAMN 2

! T =25
Yg=28V=R=1ka

V516V |

l/___vs =2 3¥

/4
V4

“13-10=5 0 5 10152025 X0 3

, Recovery Time

60
50
40
30
0

10
0

TIME (ns)

Differential Overdrive

Yg= 2 6V
Ty=25%
GAIN 2 //
A
y

V

0

o0 80 120 180 200
DIFFERENTIAL INPUT VOLTAGE (mv)
TL/H/6701-8

Z6SW
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Typical Performance Characteristics (continved)

Voltage Gain va Galn vs Frequency
Frequency Temperature
(%) © s
§ ol M vz} g L LW LI ezt
Ty I" B = 1K8 il I i 2l
é © bbbl o M ] g 0 i
b cam 2101 gg g il T,20% |
2 % : X . S Wf
§ Fo "—]I \ :' § 20 il L*' .sf
g LT g . WL
é . i \ i g 1,-7o°c i
rq n f ' l H
® -10 i' } I '-I-J 4 -10 -J- M
1 $ 10 0100 500 1000 1 s 10 50100 300 1000
FREQUENCY (MHz) FREQUENCY (MHz)

Voltage Gain vs
Voltage Galn vs RADJ > Temperature

" 7
G § Vg=16V

N |

1.00 o pom——

28 s
99 et N

RELATIVE YOLTAGE GAN

L]

0 10 20 30 40 30 & 70
TEMPERATURE {°C)

: Supply Current, Output
Output Voltage Swing vs Voltage and Current
Frequency Swing vs Supply Voltage
0 T 24 5
= M TTTI vs =2 u[Urme
IermmmiE e
g :”7’ 8 i[. 3 ::
§ ., i i ih B sS4
g o LU TN T g5 = g%
g I TN T Sx Al :
]
3 1 I X !i g ‘ et SK CURREND e ¢
o LTI - 1,
1 $ 16 50 100 £00 1000 30 40 80 6.0 70 B0
FREQUENCY (MHz) SUPPLY YOLTAGE (V)
Common Mode :
Rejectlon Ratlo vs Input Nolse Voltage vs
- Frequency Source Resistance
g o [ T e o [T T T 217
= N it Ye=
g ol 'mﬂ T3 =250 T w _.,Jﬁ: i 1= 250
& Sl 1118 H i H'T >~ o i i 8w = {0UNT,
g Y 1in O 11 1 I’i T
é | ! i [ so [—LEHI 111 i 1]
T T e g ol T T
8 i T T T AN
3 TR £ ! i
§ A RAND * i AT T
g e TTIT 10 T 1] il a8 m
1 0 i R
W tw oM 1 10 100 X 10K
FREQUENCY (Hz) SOURCE RESISTANCE (2)

(A) HIMS 30Y10A 1NdINO

RELATIVE VOLIAGE GAMN

SINGLE~INDED VOLTAGE GAM (0B)

SUPPLY CURRENT (mA}

OUTPUT YOLTAGE SWING (Vp_p)

8 B 5§ 8 8

o

o - LN
RiRili Tﬁﬁrﬁ'\ i;

Galn vs Frequency vs

Supply Voltage
T [T ez
TG o

Vg =28V

—
LG f
ez I

i

Tats T l, —H |

1 510 50100 5001000
FREQUENCY (MHz)

Voltage Galn vs
Supply Voltage

e
AL
GAIN 1

¢ 5 & 1
SUPPLY VOLTAGE (2V)

Output Voltage Swing vs

Load Resistance
70

T
m ﬂ| Yoz 26V |
80 l 1,=25%C §
]
* I
40 0
[T
y Il i |
/ :
1/
10 T J ” ;
0 i} :
1 5 10 50 100 500 1000
LOAD RESISTANCE ()
Supply Current and
Input Reslistance vs
Temperature
60
n Yg=16Y
2 GAIN 2 50
19 40
SUPPLY CURRENT -
18 R 30
LT 1
17 20
LT WPUT RESISTANCE
18 10
15

o
0 10 20 30 40 50 60 70

TEMPERATURE (°€)

(o) 3oNVISISIS LNdN

TL/H/6701-9
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National
Semiconductor
Corporation

LM567/LM567C Tone Decoder

General Description

The LMS567 and LM567C are general purpose tone decod-
ers designed to provide a saturated transistor switch to
ground when an input signal is present within the passband.
The circuit consists of an | and Q detector driven by a volt-
age controlled oscillator which determines the center fre-
quency of the decoder. External components are used 1o
independently set center frequency, bandwidith and output
delay.

Features
® 20 to 1 frequency range with an external resistor

® Logic compatible output with 100 mA current sinking
capability

® Bandwidth adjustable from 0 to 14%

m High rejection of out of band signals and noise

R Immunity to false signals

®m Highly stable center frequency

® Center frequency adjustable from 0.01 Hz to 500 kHz

Applications

= Touch tone decoding

® Precision oscillator

B Frequency monitoring and control
® Wide band FSK demodulation

= Ultrasonic controls

® Carrier current remote controls

® Communications paging decoders

Connection Diagrams

3

Metal Can Package
OUTPUT

TIMING
CAPACITOR

TIMING
RESISTOR

TL/H/6975-1

Top View

Order Number LM567H or LM567CH
See NS Package Number H08C

Dual-In-Line and Small Outline Packages

outpyt _ 1} L
FILTER — ouTPUT
Loop _2 7
FILTER [~ GND
WPUT — 15 roime
CAPACITOR
25268 5 _ TiMiNG
| @) ! ™ RESISTOR
\ TL/HI6975-2
Top View
Order Number LM567CM
See NS Package Number MOSA
Order Number LM567CN

See NS Package Number NOSE
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Absolute Maximum Ratings

If Military/Aerospace specified devices are required,
contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Supply Voltage Pin gV
Power Dissipaticn {Note 1) 1100 mW
A 15V
A -10v
V3 Vg + 0.5V

Storage Temperature Range
Operating Temperature Range
LM567H
LM567CH, LM567CM, LMS67CN

—65'C to +150°C

=55'Cto +125°C

0°Cto +70°C

Soldering Information
Dual-in-Line Package
Soldering (10 sec.) 260°C
Small Outline Package
Vapor Phase (60 sec.) 215°C
Infrared (15 sec.) 220°C

See AN-450 “Surface Mounting Methods and Therr Effect
on Product Reliability” for other methods of soldering sur-
face mount devices.

Electrical Characteristics ac Test Gircuit, T4 = 25°C, v+ = sv

Parameters Conditions LM567 LMS87C/LM567CM Units
Min Typ Max| Min Typ Max
Power Supply Voltage Range 4.75 5.0 9.0 | 475 5.0 9.0 v
PO\.Ner Supply Current Ry = 20k 6 8 7 10 mA
Quiescent
Power Supply Current Ry =.20k A
Activated 11 13 i2 15 m.
input Resistance 18 20 15 20 kQ
Smallest Detectable Input Voltage Iy, = 100 mA, fj = f, 20 25 20 25 | mVrms
Largest No Output Input Voitage Ic = 100 mA, f; = f, 10 15 10 15 mvVrms
Largest Simuitaneous Outband Signal to ] 6 6 dB
Inband Signal Ratio
Minimum Input Signal to Wideband B = 140 kHz
. ) -6 -6 dB
Noise Ratio
Largest Detection Bandwidth 12 14 16 10 14 18 % of o
Largest Detection Bandwidth Skew 1 2 2 3 % off,
Largest Detection Bandwidth Variation with 0.1 +0.1 %/°C
Temperature .
Largest Detection Bandwidth Variation with | 4.75 — 6.75V +1 12 41 +5 LAY,
Supply Voltage
Highest Center Frequency i 100 500 100 500 kHz
Center Frequency Stability (4.75-5.75V) 0<TpA<70 35 * 60 35 260 ppm/°C
—55 < Tp < +125 35 % 140 35 * 140 ppm/°C
Center Frequency Shift with Supply Vcitage | 4.75V ~ 6.75V 0.5 1.0 0.4 2.0 %IV
1475V — gV 2.0 2.0 %/V
Fastest ON-OFF Cycling Rate 15/20 /20
Output Leakage Current Vg = 15V 0.01 25 0.01 25 nA
Output Saturation Voltage e = 25mV,lg = 30 mA 0.2 0.4 0.2 0.4 v
€ = 25mV, lg = 100 mA 0.6 1,0 0.6 1.0
Qutput Fall Time 30 30 ns
Qutput Rise Time 150 150 ns
Note t: The of the LMS67 and LM567C is 150°C. For operating at elevated temperatures, d n the TO-5 must be

9

derated based on a thermal resistance of 150"C/W, junction to ambient or 45°C/W, junction to case. For the DIP the device must be derated based on a thermat

fesistance of 110°C/W, junction to ambient. For the Smail Outline package, the device must be derated based on a thermal

ambient.

Note 2: Refer 10 RETS567X drawing for specifications of military LMS67H version.

resistance of 160°C/W, junction to

0L95W/295W
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Schematic Diagram
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Typical Performance Characteristics
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Typical Applications
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Component values (typ)
R1 6.8 to 15k

R2 4.7k

R3 20k

C1 0.10 mid

C2 1.0mid6v

C3 22midev

C4 250 mid 6V

TL/H/8975-5
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Typical Applications (Cont;nued)

Oscillator with Quadrature Output Oscillator with Double Frequency Output
+ +
. SR L A,
_L_ 3 LMSEY s Lﬂ_ c- ’ LMSE7 ' _ﬂ_ﬂ.ﬂ.r 2o
— 2 $ ] : I—-—- s ] s 3 -

’-J;

N

TL/H/6975-8 : TL/H/6975-7

Connect Pin 310 2.8V 1o lvvart Ouiput
Precision Oscillator Drive 100 mA Loads

+

vCo
TERMINAL
(+6%) .
Rl.
€2 tI_\ 1
N T TL/H/6975-8
AC Test Circuit . Applications Information
sV The center frequency of the tone decoder is equal to the

free running frequency of the VCQ. This is given by
1

. ’ 4

A ) o1 07 11RCy .

v = 2.4K .0033 The bandwidth of the filter may be found from the approxi-

mation
— . (I

s 7 5 s - BW=1070,/};C—2 in % of fy

Where:
1 2 3 4 Vi = Input voitage (volts rms), V; < 200 mV

1uF Ca = Capacitance at Pin 2 (uF)
i .00 I .mi E

SIGNAL +5V
G G Sy

R

TL/H/6975-9
t = 100kHz + 5V
“Note: Adjust for fo = 100 kHz.

QL9SNT/L95W1
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