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ABSTRACT

This thesis presents the transmission signal vias fiber optic by
using light emitting diode. 1In the receiver used pin photo diode for
convert light signal that transmission from source to electrical signal.
In the experiment signal that modulation use monolitic VCO and

demodulation use principle of phase lock loop.
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dm7u  active filter nil order #1ARII 2133%N1N1748 second order

#ag 9 AI1T1R2801 WUy cascode

] L ] dl;
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b = 1 » B = 1+ R,
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<
1ua u = voltage control voltage source
Wid band gain 3%lRi1 K/b = A
) J« 2Vas
low pass filtler ﬁaguaﬂauuu mizuldiuAa  Butterworth uas
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Lou_Pass Butterworth Filter
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Low pass Bulterworth ﬁan&mx?n%tﬁaﬁnu ideal low pass filter nu
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1@ LN Chevbyshev filter %4 rate 1849017 atternuate sﬂd1£ﬁ1ﬁu -20
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Low Pass Chevbyshev Filter
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J1 4 EC Gu/w)
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lia E lﬁuﬁﬁ constant
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n, frequency response 324 Chevbyshev IsHanwue ripple avzﬂ
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MEASUREMENT AND RESULT
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Pulse Communication N4iRTa4TuUAzLaTavAIMAY 1aNINTTIA Frequency Response
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Frequency Response #a4 Butterworth Low Pass Filter

4
Frequency Response %a4 Butterworth Low Pass Filter Tutagaq

A et R oo
f v, 0 gain dB.
10 Hz. | 10 mv. 1.1 110 46.8
20 Hz. | 10 mv. 1.0 100 46.0
50 Hz. | 10 mV. 0.95 95 39.6
100 Hz. | 10 av. 0.85 85 38.6
200 Hz. | 10 mv. 0.80 80 38.1
500 Hz. | 10 mV. 0.80 80 38.1
1 KHz. | 10 mV. 0.5 50 34.0 |
2 KHz. | 10 aV. 0.21 21 26.4
5 KHz. | 10 n‘. 20 mv. 2 6
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M7y frequence responce MaINIMNA (overall frequence

Vo H
responce) 1RAIRITIN

f v, v, gain dB
20 4.5 wv 2.00 v 444.44 | 52.96
50 4.5 mv 2.00 v 444.44 | 52.98
100 4.5 mv 2.00 v 444.44 | 52.96
200 4.5 mv 2.00 v 444.44 | 52.96
400 4.5 mv 2.00 v 444,44 | 52.96
500 4.5 mv 2.00 v 444.44 | 52.96
600 4.5 my 1.90 v 422.22 | 52.51
700 4.5 v 1.80 v 400.00 | 52.04
'800 4.5 my 0.62 v 133.33 | 42.50
900 4.5 mv 0.40 v 88.89 38.98
1k 4.5 mv 0.26 v 57.78 35.24
1.25k | 4.5 mv 0.20 v 44.44 32.96
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MOTOROLA

m SEMICONDUCTOR /5

TECHNICAL DATA

- - - ’
Fiber Optics — FLCS Family MFOD71
Photo Detector
Diode Output
' FLCS FAMILY
... designed for low cost, short distance Fiber Optic Systems using 1000 micron core FIB%?I OAP‘NI'ICS
plastic fiber. : PHOTO DETECTOR
Typical applications include: high isolation interconnects, disposable medical electron- DIODE OUTPUT
ics, consumer products, and microprocessor controlled systems such as coin operated
machines, copy machines, electronic games, industrial clothes dryers, etc.
@ Fast PIN Photodiode: Response Time <5 nsg
¢ Ideally Matched to MFOE76 Emitter for Plastic Fiber Systems
® Annular Passivated Structure for Stability and Reliabitity
® FLCS Package /};&
— Inctudes Connector o
— Simple Fiber Termination and Connection {Figure 4)
— Easy Board Mounting 3 T,
— Molded Lens for Efficient Coupling | @\ b
— Mates with 1000 Micron Core Plastic Fiber (Eska SH4001) ! 3
~
CASE 3638-01
. PLASTIC
MAXIMUM RATINGS (TA = 25°C unless otherwise noted) |
. ) Rating Symbol 7 Value Unht
Reverse Voltage MFOD71 VR 100 Voits
Total Power Dissipation @ Ta = 25°C Pp 150 mwW
Derate above 25°C 2 mwWrc
Operating and Storage Junction Tempersture Range T Tng ~40 to +100 *C
ELECTRICAL CHARACTERISTICS (Ta = 25°C untes®othorwise noted)
o ' Characteristic Symbol | Min | Typ | Max Unkt
Dark Current-(VR = 20V, Ry =1 MQ) T4 = 25°C Ip - 0.06, 10 nA
e TA = 85°C — 10 =~
Reverse Breskdown Voltage (Ig = 10 pA) V(BRIR 50 100 — Volts
Forward Voltage (Ip = 50 mA) Vg - - 1.1 Voits
Serles Resistance (i = 60 mA) Re - 8 - Otms
Total Capacitanca (VR = 20V, f = 1 MHz) Cr - 3 - pF
OPTICAL CHARACTERISTICS (T4 = 25°C) )
Responsivity (VR = § V, Figure 2) ] 0.15 0.2 - HAEW
Resporise Time (VR = 5V, R = 50 Q) Yresp) - ] - ns

1o
gy e
(R . f

5-2



MFOD71

TYPICAL COUPLED CHARACTERISTICS

The system length achieved with 8 MFOE76 emitter and
various detectors, using 1000 micron core plastic fiber
(Eska SH4001 or equivalent], depends on the LED forward -

WF00117777777777777,
woon 77777 /}’///////////W/////////////}’//////////I///////// .
WOn 7 ///I////////”I///I//////////////IW////I///////”////
00T 77/ ///////////////////// -

////// /////////lf .
/////////l///l//l/f#’////////////ﬁ////l////////////m

wooTS 77

5, LED INPUT CURRENT (mA}

Figure 2. Responsivity Test Configuration

100
%
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g 0 ,/ \
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[Z )]
g« 7 \
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E 40 // \
3 4
g, / N
o |——
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200 00 600 800 1000 1200
A, WAVELENGTH thm)
Figure 1. Relative Spectral Response
10,000
3 1w
MFOETG %
[ 1 METER g 100
ESKA SH4001 z ~
Pin = 10 uW E 0
& ~~
I ‘\
0 4 83 0

0 u B N »
FIBER LENGTH {METERS)

Figure 3. Detector Current versus Fiber Length

~
current (I) and the responsivity of the detector chosen.
Each detector will perform with the MFOE?6 up to the
distances shown befow.

100 mA

10 mA

W,

Y,

I,

MFOD?1 PIN DIODE
MFODT2 TRANSISTOR
MFOD73 DARUNGTON
MFOD75 LOGIC

60 [) 100 2 )
1, FIBEA LENGTH (METERSY

Figure 4. MFOE78 Working Distances
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MFOD71

CROSS SECTION OF FLCS PACKAGE

TERMINATION INSTRUCTIONS
1. Cut cable squarely with sharp blade or hot knife.

2. Strip jacket back with 18 gauge wire stripper to expose
0.10-0.18" of bare fiber core.

Avoid nicking the fiber core.

3. Insert terminated fiber through locking tut and into
the connector until the core tip seats against the
molded lens inside the device package.

Screw connector locking nut down to a snug fit, locking

-
SLOCKING NUT
CLADDING
&nc {JACKET)
/ L
MOUNTING LENS CORE
HOLE /] -
NI
I /
Maounting
Hole

the fiber in ptace.

Figure 5. FO Cable Termination and Assembly

INPUT SIGNAL CONDITIONING
The following circuits are suggested to provide the desired forward current through the emitter.

+5V
MFOE?6 Y
>~
~
Ry Ry
[ Ry
o 38k 9t MFOE?6
N 23904 10mA | 300 T,‘Nl 304
50mA | s >~
woma | 27 ~
NONINVERTING INVERTING
Figure 6. TTL Transmitters
OUTPUT SIGNAL CONDITIONING

The following circuit is suggésted to take the MFOD71 detector output and condition it to drive TTL with an acceptable
bit error rdte. %

.. y +5v

N

MFODT1

/-

AAA,
VWA~

0%
1 MHz PIN RECEIVER

01,01 2N
U1 MC3302 (%)

Figure 7. TTL Receiver
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MFOD71

OUTLINE DIMENSIONS
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MOTOROLA

. SEMICONDUCTOR \
TECHNICAL DATA

. . . MFOE76
Fiber Optics — FLCS Family
- -
Visible Red LED
This device is designed for low cost, medium frequency, fiber optic systems using
1000 micron core plastic fiber. It is compatible with Motorola's wida variety of detector FLCS FAMILY
functions from the MFOD70 series. The MFOE76 employs gallium sluminum technology, FIBER OPTICS
and comes pre-assembled into the convenient and popular FLCS connector. Ws'tlsg RED
® Low Cost 660 nm
® Very Simple Fiber Termination and Connection, See Figure 9
® Convenient Printed Circuit Mounting
® Integral Moided Lens for Efficient Coupling
® Mates with 1000 Micron Core Plastic Fiber, such as Eska SH4001 .
-
t
v
r
1 ~ .
A Y,
LY
CASE 3838-01
MAXIMUM RATINGS [ '
' +  Rating Symbol Value . Unk
5 Reverse Voltage VR 5 Volts
Forward Current — Continuous i L ..60 N mA
Forward Current — Pesk Puise If 1 A
Total Power Dissipation « TA = 25°C 1) Po 132 mw
Derate sbove 35°C 2 mwrC
Ambient Operating Tempersture Ringh \ Ta " A ~40to +100 *‘C
Storage Temperature an ~40 to +100 °c
Lead Soldoring ’I’intlpentutc 2 o LT 260 .
Noiss: 1. Measured with device soldered into a typical printed cireuit board.

2.:5 seconds mix; 1:16 inch from case.

PHOTODYNE
1 METER 9 XA =
WIS | -
ESKA SHA00! INTEGRATING
. SPHERE

Hw{.nc 1. Power Launched Test Setup Figure 2. Optica! Turn-On end Turn-Off Test Setup

<
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MFOE76

ELECTRICAL CHARACTERISTICS (TA = 25°C unless otherwise noted)

Charactaristic Symbol Min Typ Max Unhit
Reverse Leakage Current (VR = 3 V) T - 100 — .nA
Reverse Leakage Current (VR = 5 V}.. . R . - 1] 100 HA
Forward Voltage (Ig = 60 pm) Vg —_ 1.8 2.2 v
Temperature Coefficient of Forward Voltage AVE - - -22 —_— mv
Capacitance (f = 1 MHz) [ - 50 - pF
. t b
OPTICAL CHARACTERISTICS {T5 = 25°C unless otherwise noted)
Characteristic ) Symbot Min Typ Max Unit
Peak Wavelength (Ig = 60 mA) Ap - 660 — nm
Instantaneous Power Launched (If = 100 mA, Figure 1) "o 200° 640 — aW
Optical Turn-On Time (Figure 2) 1on - 200 — ns
Optical Turn-Off, Time (Figute 2} totf - 150 - . ns
Half-Power Electrical Bandwidth (1) BWe - 6 — MHz
{1 g = 100 mA pk-pk, 100% modulation.
TYPICAL CHARA_CT ERISTICS
22 : i 1
" ! .0 »
g A I 1 ‘2‘ 08 4
£ ,| PULSEONY ——ww- i E o
W PULSE OR OC ==~ / 2 j
= : . L R
S ) I U1 § 0‘5 I
g wal g o RN
'g 17 A g 03 / —\
# LT 02 4 \
16 = w2
"1 o v
15 [ = .
1 10 100 1000 600 640 680 120
Ir. LED FORWARD CURRENT (mA) . i A, WAVELENGTH tnm)
Figure 3. Forward \iof!lge versus Forward Current Figure 4. Relative Spectral Output
1000 1000
- - s < 1=
2
. [——PULSEONLY ~—-~ - 5 g 100 ~:
[ PULSE OR OC = * >
3 8 ~=
(=] - g kb
g lw '1/ bl ‘ N - ‘\
T o sg -} 3 N " .
g : P, @™ 7 Eska SHaoot FiBER —
A ¢ bt = 100 mA PULSED
pd > 0 ~
71 & A
1 N . 1
1 10 - 100 = 1 20 49 60 8 100 120 140 160 180 200
. FORWARD CURRENT {mA} FIBER LENGTH (m)
Figure 8. Power Launched versus LED Forwar_ci Current Flgurq.s. Power Launched versus Fiber Length
'5-37 /



MFOE76

OUTUNE DIMENSIONS

el
' NOTES. .
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MFOE76

g
] 3
g 2 160
2 [~
a v \ '
& £ 1»
g IR
3 == £
(- £, ‘(:
g 05— NoRMALIZED To: - 1 & m
& — Ta=2¢ &
3 5
S g
s T 0
3 ' 8
w
E
w ¢
-50 -5 0 2 50 75 100 0 20 40 60 80 100
Ta. AMBIENT TEMPERATURE { C) Ta. AMBIENT TEMPERATURE (C)
Figure 7. Instantaneous Power Output versus Figure 8. Power Dissipation
Ambient Temperature .
The system length achieved with a MFOE76 emitter and current (Ig) and the responsivity of the detector chosen.
various detectors, using 1000 micron core plastic fiber Each detector will perform with the MFOE76 up to the

(Eska SH4001 or equivalent}, depends on the LED forward _ distances shown below.

I 1 )
W A —B 4= 0 =P R—A
WG AN /NS
L 2P 1 ittt i o]
MFODZS; i i

| G |

MFOD7Z, -
. MFOD73."
MFOD?5

[ MFOD71 PN DIODE
) | ]quon MFOD?2 TRANSISTOR

MFOD?3 DARLINGTON

<] MFOD72.
E A MFODS LOGIC ’
2 oD ,

1] quulvs

0 2 € 60 80 100 2 140 160 180 200 20
v J 1, FIBER LENGTH (METERS)

Figure 9. MFOE76 Working Distances

100 mA

» 50 mA

If. LED INPUT CURRENT ImA)

CROSS SECTION OF FLCS PACKAGE ‘ TERMINATION INSTRUCTIONS
2 -—

1.'Cut cable squarely with sharp blade or hot knife. A

2. Stri;') jacket back with 18 gauge wire s(rippef:o expose
CLADDING 0.10-0.18" of bare fiber cora.

VACKED,; Avoid nicking the fiber core. Y

%"
MOUNTING f LENS)
; .

3."Insert terminated fiber lhroug‘h locking nut and into
HOLE.. " the connector until the core tip seats against the
\ OEVICE . molded lens inside the device package.
- ) s CLADDING « . .
? ¥ d / Screw connector locking nut down to a snug fit, locking
/ Mouoing /. LOCKING NuT the fiber in place.
} / POSITION ) -}
foor

Figure 10. FO Cable Termination and Asiim!;ly
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LM380

National
Semiconductor

LM380 Audio Power Ampilifier

General Description

The LM380 is a power audio amplifier for consumer appiica-
tion. In order to hold system cost to a minimum, gain is
internally fixed at 34 dB. A unique input stage allows inputs
to be ground referenced. The output is automatically self
centering to one half the supply voltags.

The output is short circuit proot with internal thermal limiting.
The package outline is standard dual-in-line. A copper lead
frame is used with the center three pins on either side com-
prising & heat sink. This makes the device easy to use in
standard p-c layout.

Uses include simple phonograph amplifiers, intercoms, line
drivers, teaching, machine outputs, alarms, ultrasonic driv-
ors, TV sound systems, AM-FM radio, small servo drivers,
power convertars, efc.

A selected part for more power on higher supply voltages is
available as the LM384. For more information see AN-69.

Features

® Wide supply voltage range
® Low qulescent power drain
® Voltage gain fixed at 50

u High peak current capability
8 input referenced to GND

u High input impedance

8 Low distortion

® Quiescent output voltage I3 at one-half of the supply
voltage

B Standard dual-in-line package

Connection Diagrams (uatin-tine Packages, Top view)

SYPASS 1ot U v, LR U ‘ p—8 PYPASS
RONINVERTIAG HRPUT  § e L—Il ne
"__ = NONARVERTING INPUT 2 et b 7 ¥,
° GO | & b— 11300 * INVERTING MRPUT 3 ¢ Vour
§ e e 18]
INVERTING HPUT 6 e —0 n¢ e 4 =y p—10 gND
[ =8 Vour v
“Hantok Pins , TLH/6377 -2
Y L Order Number LM380N-8
Order Number LM380N See NS Package Number NOSE
See NS Package Number N14A
Block and Schematlic Diagrams ,
LM380N
"T < v, 0
k‘
Sm '
oo que ] i
TUHIENT-3  gypam
»
LLM380ON-8
TUH/6077-4 ® > aasn,
mens Sadsmmm
TL/H/89TT-8
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Absolute Maximum Ratings

i Military/Aerospace specified devices are required, Input Voltage +0.5v
please contact the Natlonal Semiconductor Sales Storage Temperature —65'Cto +150°C
Office/Distributors tor avallability and specifications. Operating Te, ature 0°Cto +70°C
Supply Voltage 2v Junction Temperature +150°C
Peak Cument . 1.3A Lead Temperature (Soldering, 10 sec.) +260°C
Package Dissipation 14-Pin DIP (Notes 6 and 7) 8.3w ESD rating to be determined

Package Dissipation 8-Pin DIP (Notes 6 and 7) 1.67W

Electrical Characteristics {Note 1)

Symbol Parametor Conditions Min Typ Max Units
Pou-r(gms) Output Power R = 80, THD = 3% (Notes 3, 4) 25 w
Ay Gain 40 50 60 VIV
Vour Output Voltage Swing R =80 . 14 Vop
Zin . Input Resistance . 150k , [
THD Total Harmonic Distortion (Notes 4, 5) 0.2 %
PSRR . | Power Supply Rejection Ratio (Note 2) 38 dB
Vs | Supply Voltage 10 \ 22 v
BW Bandwidth Pout =2W,R_ = 80 ' 100k Hz
la Quiescent Supply Current 7 25 mA
Vouta Quiescent Output Voltage 8 8.0 10 v
laias Bias Current Inputs Floating 100 nA
Isc Short Circuit Current 1.3° A

Nots 1: Vg = 18Vand Ty = 25°C uniess otherwise specified.
Note 2: Rejection ratio referred to the output with Cgypags = 6 uF.

Note 3: With device Pins 3, 4, 5, 10, 11, 12 soldered into a V" Mmmamzwwmmlmmmﬁcmom
Note & Cgypass = 0.47 utd on Pin t.

Note §: The J temp of the LM380 is 150°C.
Nols 8: The package is 1o be derated at 15°C/W junction to haat sink pins for 14-pin pkg: 75°C/W tor 8-pin.

Heat Sink Dimensions

el /\ Staver Heat Sink #V-7

>/ Staver Company
L<—l.i"——' 41 Saxon Ave.
N P.O. Drawer H

Bayshore, NY 11708
Tel: (516) 668-8000

LI
I

Copper Wings
| | 2 Required
| | 1.5 1.55 Soldered 10
[
P

Pins 3,4, 5,
10, 11, 12
Thickness 0.04
inches

TL/H/6OT7-8
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LM380

Typical Performance Characteristics

DEVICE DISSIPATION (W)

Maximum Device Dissipation vs

0 Ambient Temperature

1

: INFINITE HEAT SINK -

7 N

[}

s KB 15%/w
STAYER V=7 .G;H; J [

BTk

2 [ A e ey

1 s el

o (CoPRTOL (P soamo)] /1

0 10 20 30 40 50 60 70 00 %0 100

1) AMBENT TEMPERATURE (°C)
Note: 2 02, copper foll, single—sided PC beard.

TL/H/6977-12
Device Dissipation vs Output Device Dissipation vs Output Device Dissipation vs Qutput
Power—41 Load g Power—8( Load s Power—160 Load
g 5 : ‘
» N 30 - 13
E N . J E 5 g Iy, t"v.:m'/
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g o i & o, 28 i
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QUTPUT POWER (WATTS) OUTPUT POWER (WATTS) OUTPUT POWER MATTS)
Power Supply Current vs Total Harmonic Distortion Output Voltage Gain and
. Supply Voitage & vs Frequency = Phase vs Frequency
i (X 1' - zlr: x 7] ‘\"' n} oy Ve s 10V
L ] = 8
g . == - T 3 * »2¢ :
S n —] g 1 [ g n 7 ki
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LM565/LM565C

National
Semiconductor

General Description

The LMS65 and LM565C are’general purpose phase locked
loops contalning a stable, highly linear voltage-controlled
osclltator for low distortion FM demodulation, and a double
balanced phase detector with good carrier suppression. The
VCO frequency is set with an external resistor and capaci-
tor, and a tuning range of 10:1 can be obtained with the
same capacitor. The characteristics of the closed loop sys-
tem—bandwidth, response speed, capture and pull In
range—-may be adjusted over a wide range with an external
resistor and capacitor. The loop may be broken between the
VCO and the phase detector for insertion of a digital fre-
quency divider to obtain frequency muitiplication.

The LMS65H Is specified for operatlon over the —55'C to
+125°C military temperature fange. The LM565CH and
LM565CN are specified for operation over the 0°C to
+70°C temperature range.

Features

W 200 ppm/*C frequency stability of the vCO

& Power supply range of 5 to +12 volts  with
100 ppm/% typical

® 0.2% linearity of demodulatgd output

LM565/LM565C Phase Locked Loop

W Linear triangle wave with in
avallable

B TTL and DTL compatible
square wave output

® Adjustable hold I range from +1% to > +60%

phase zero crossings
phase detector input and

Applications

® Data and tape synchronizdtion
B Modems

& FSK demodulation

B FM demodulation

¥ Frequency synthesizer

® Tone decoding

B8 Frequency muitiplication and division
8 SCA demodulators

W Telemetry receivers

® Signal regeneration

B Coherent demodutators

Connection Diagrams

Metail Can Paclgage

TIMING
RESISTOR

VCO CONTROL
VOLTAGE

REFERENCE
outryT

PHASE COMPARATOR
VCO INPUT

TL/H/7853-2
Order Number LM565H or LM565CH
See NS Package Number H10C

Duat-in-Line Package

Vee =

INPUT -—2-

INPYT —J-

veo _ 4,
ourryY :
PHASE COMPARATOR § LU
VCO INPUT e
REFERENCE ¢ TIMING

ouTPYY T CAPACITOR

VCO COnTROL 7 LR
VOLTAGE - n:sxstcu
. TUHITES-3
Order Number LMSBSCN
8ee NS Package Number N14A

1

P
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Absolute Maximum Ratings

1 Military/Aerospace specified dévices are required,
pease contact the National Semiconductor Sales
Otice/Distributors for avallability and specifications.

Operating Temperature Range
LM565H
LMS65CH, LM565CN

—55'Cto +125°C
0°Cto +70°C

Swply Voltage tia2v Storage Temperature Range —65°Cto +150'C
fower Dissipation (Note 1) 1400 mw Lead Temperature (Soldering, 10 sec.) 260°C
¥terential Input Voltage v
tlectrical Characteristics ac Test Gircuit, Ta = 25°C, Voo = #6V

Parameter Conditions LMSes LMSesC Units

Min Typ Max Min Typ Max
Ywor Supply Current 8.0 125 8.0 125 mA
pdimpedance (Pins 2, 3) —4V < Vg, V5 < OV 7 10 5 kN
po Maximum Operating Co = 2.7pF 300 500 250 500 kHz
‘aquency
€0 Free-Running Co = 15nF
‘wquency Ry = 20k -10 0 +10 | -30 0 +30 %
fo = 10kHz

Ywating Frequency D \ :
‘mparature Coeflicient i ; fad 20_0 . ppm/*C
‘wquancy Drift with -
Loply Voltage | 0.1 1.0 0.2 1.5 %/V
‘wgle Wave Output Voltage ’ 2 24 3 2 24 ‘| 3, Vpp
‘agle Wave Oulput Linearity i i 0.2 0.5 v\ %
lure Wave Output Level 4.7 5.4 4.7 5.4 Vpp
Mput Impedance (Pin 4) 5 5 kQ
&are Wave Duty Cycle 45 50 55 40 50 60 %
Ipiare Wave Rise Time 20 20 ns
lquwre Wave Fall Time J 50 50 ns
Mput Current Sink (Pin 4) . 0.6 1 0.6 1 mA
€0 Sensitivity fo = 10 kHz 6600 6600 Hz/v
;ra;)dulated Output Voltage 1 10% Frequency Deviation 250 200 400 200 300 450 MVpop
laal Harmonic Distortion * 10% Frequency Deviation 0.2 0.75 4, 0.2 1.5 %
Mput Impedance (Pin 7) 35 3.5 kN
Llevel (Pin 7) 4.25 4.5 4.75 4.0 45 5.0 v
Mt Offset Voltage 30 | 100 50 | 200 | mv
4 - V| . :
‘wparature Drift of V7 — Vg . 500 500 ]
WRejection 30 40 1 . 40 ds
Asso Detoctor Sensitivity Kp . ) 1 .68 .68 V/radian
8 1; The maximum juncti of the LM565 and LMSB5C is +150°C. For op at elovaied lemp , in the TO-6 package must be
Wnded based on a thermal resistance of 4 150°C/W junction to ambient or +45°C/W Junction 19 case. Thermal resistance of the dual-in-ine package is
BT,

5-65
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LM565/LM565C

Typical Performance Characteristics

nueiv)
.
- -~ - :

QUTPUT VOLTAGE OUTPUT VBLTAGE
nu4iv)

POWER SUPPLY CURRENT (mA)

3% ]

Power Supply Current as a

Lock Range as a Function

Function of Supply Voltage: of Input Voltage VCO Frequency
npr o I
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. E ' T 3¢
V [
Rl - 2v A4 S s
a
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v o aiidm R PITIE Ve < e12v
y 5 12 Ta-25C
2 I
[A Ti]
1
10,12 16 18 10 28 22 H N 1 " AL 19 e & W 10k M
TOTAL SUPPLY VOLTAGE Iv) PEAK TO PEAK INPUT VBLTAGE tmV) FREQUENCY {Ne}
Osclltator Output = VCO Frequency as'a
Waveforms ‘_;,— " Phase Shift vs Frequency @  Function of Temperature
Voo = tOV I, > 25" 5 T
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RELATIVE FREE RUNNING VCO FREQUENTY .
TL/H/ 7853
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LM565/LM565C
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LM566C

“ National

Semiconductor

LM566C Voltage Controlled Oscillator

General Description

The LM566CN-is a general purpose voltage controlled oscil-
lator which may be usad to generate square and triangutar
waves, the frequency of which Is a very linear function of a
control voitage. The frequency is also a function of an exter-
nal resistor and capacitor.

The LM566CN is specifiad for operation over the 0°C to
+ 70°C temperature range.

Features
| Wide supply voltage range: 10V to 24V
® Very linear modulation characteristics

® High temperature stability

m Excellent supply voltage rejection

® 10 to 1 frequency range with fixed capacitor

® Frequency programmable by means of current, voitage,
resistor or capacitor

Applications

# FM modulation

®m Signal generation

m Function generation

m Fraquency shift keying
® Tone generation

Connection Diagram

Duslkin-Line Package
U
Mot iy —1 Y
SCHMTT
TRIGOER)

~
-~

TIMING CAPACITOR

e

SOUARE WAVE (8
P I § TIMING RESISTOR
TRIANGLE MODULATION
£ = e §
WAVE OUTPUT < LMBOSCN Ut
TL/H/7854-2
Order Number LM566CN

See NS Package Number NOBE

Typical Application

1 kHz and 10 kHz TTL Compatible
Voltage Controtfied Osclitator

L.
’1-"Il i

J +

weseen fid T

s AW ‘L"-l
) AT
. o) " e
o

- n
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Absolute Maximum Ratings

¥ Military/Aerospace specified devices are required,
psase contact the National Semiconductor Sales
Office/Distributors for availabliity and specifications.

Power Supply Voitage 26V
Power Dissipation (Note 1) 1000 mwW
Operating Temperature Range, LM566CN  0°Cto + 70°C
Lead Temperature (Soldering, 10 sec.) +260°C

Electrical Characteristics Ve = 12V, Tp = 25C, AC Test Gircuit

Parameter Conditions LMsesc Units
Min Typ Max
Maximum Operating RO = 2k
Frequency CO = 2.7pF a5 1 - MHz
VYCO Free-Running Co = 1.5nF
Frequency Ro = 20k -30 0 +30 %
fo = 10kHz 3
input Voltage Rangs Pin 5 YaVee Veo
Average Temperature Coefficiont .
of Operaling Frequency . o ppm/*C
Supply Voltage Rejection 10-20V 0.1 2 %/V
lnput impedance Pin 5 0.5 1 MN
VCO Sensitivity For Pin 5, From
B-10V, g = 10 kHz 6.0 6.8 7.2, kHz/V
FM Distortion +10% Deviation 0.2 15 <%
Maximum Sweep Rate 1 MHz
Sweop Range 10:1
Output impedance
Pin3 50 n
Pin 4 50 n
Square Wave Output Level Rry = 10k 5.0 5.4 . Vp-p
Triangle Wave Output Level Rio = 10k 2.0 24 Vp-p
Square Wave Duty Cycle 40 50 60 %
Square Wave Rise Time 20 ns
Square Wave Fall Time 60
Triangle Wave Linearity + 1V Segment at
. 0.5 %
%2 Vce
tole 1; The maximum of the LMS66CN is 150°C. For op at slevatod p dmom powec dissipation must be

mwmnmmvmw;.oni

§°C/W, junction to ambient.

Applications Information

he LM566CN may be operated from either a single supply
& shown in this test circuit, or from a split (+) power sup-
pi. When operating from a split supply, the square wave
wiput (pin 3) is TTL compatible (2 mA current sink) with the
Wdition of a 4.7 kR resistor from pin 3 to ground.

A 0.001 uF capacitor is connected between pins 5 and 6 to
prevent parasitic oscillations that may occur during VCO
switching.

_ 2.4(Vt — Vi)
RoCoV+
where
2K < Rg < 20K
and Vs is voltage between pin 5 and pin 1.

§-73
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FREQUENCY CHANSE (%)

Operating Frequency as a
Function of Timing Resistor

Typical Performance Characteristics

Operating Frequency as a

Normalized Frequency asa

Function of Timing Capacitor Function of Control Voltage
2
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AL TEST CIRCIIT -6 LL "
5 1ti11111 28
] 1" n n 740 -1 0 on W 100 128 [ ] L2 E 3o [ 1]
SUPPLY VOLTAGE (vi TEMPERATURE (°C) - ——
Frequency Stability vs Load
Resistance (Square Wave Frequency Stabllity vs Load Square Wave Output:
OQutput) Impedance (Triangle Output) Chancteglsﬂcs
TTTTY +02 10 TTTT
AC TEST CIRCUIT 1 AC TEST CIRCUIT
* Teewe], _tM 3 Tae2vc
" o - U Y
e »
“ . > -03 ; Y
8 -4 1 s
2
1 8 -8 g
) £ o 1l ac vest cimcw é “ 4
I~ Ta=25'C
’ - ~8.) . R Q
-os I ot LU I
b} )1 L] 1] " "m " W 1LY
R\ PR 3 TO GROUND (R} R 2 PINATO GABUND (0) Ao MK 3TO GROURD N}
Triangle Wave Qutput TL/H/T8S4-4
Characteristics
" AC Test Circuit
t\d
g [}
:" e
§ =
; 2 Ko wssecn [44
= o
E . , “'c_o__l 7o 1068 {
AC TEST CInCU) - 1 <X 171
q Tao28"C SQUARE L
7] ALauy WAVE OUTUT  § u, N
" n " 1050 Vof
R MNATO GROUNS () - TRANGLE 4 2 4
TUHI7884-5 WAYE OUTPUT b 307N
10k0 -
TL/H/Te84-8

§-76

Q%99S
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5473,/7T473 Dual J:K Master-Slave Flip-Flop with Clear '
Schottky TTL High- Speed TTL Low-Power Schottky TTL Standard TTL . Low-Power TTL
Package Package . Package i Package Packege
Device Type Device Type Device Type Device Type Device Type
YP* [CTPIm[cH YPe IcTPMIcH YP* I TP micH ' [c[PImc clP[m
T SNS54HTI 1D wW(Y SNSLL 573 JO| WY SNS473 30 SNSILTY JO TQ
1. SNMHY 4 D{ND SNTALS?3 1 OIND SN7413 J O [ND! SNILTS 1 @ TQ
] FMS4HT3/F M3HT3 (0T F O mmasn/nmss FMSATLFMINTS [DD) Fd
FAIRCHLD F SI4H 13, FCIMTI [DDIPO RSN/ e FC1413/FCSNT3  [ODIPD
MC3163 LD F MC547) L IF
Mon'A MC3063 LOPD! Fa] SNTALST) PO MCI4T3 LO|PT F |
NS c DMSIHTI JDIND oMS8.$73 [v] DM5473 JDIND OMS4LTY 4 QIND|
s DM 14473 ) OIND OMLST3 PO OMMTY S DN OMT4LTY | OIND
PHILIPS NTEH73 D N1LST) [] Fl121/1un 0]
S54H1) FOJAD 55473 FOIAD
mws NTEHTI FODIAD; NHLST) Ag NI4T FOIAD]
SIEMENS FUi2| D -
FUJITSU 5
HTACH HOTALST3 PO W01473.7H62515__| OJPO
Mlegﬂ MMLSTY P M§3273 4
L
NEC uPBITS 00| cD) ~
v 1 -
TOSHIBA T TOMMIA 1 |r0)
Electrical Charscteristics SNS4LS73/SNT4LS73A . . T
absolute mesimum ratings over eperating free-air temperature range pm A""nment (Top Viow)
Svowy vwisge. Voo [ Opersing Wos-aw SNSILS =Bt w e U 1w
ot o X3 wmvenes ww  [Toln s w w W L sl fizl [7 J&L]Bu%,
Stwagr -:-w- rorge ~8C w INC l a
SNS4LS7IA SN7ALSTIA " L
. L] NOM MAX | mre oM MAX b m a
Svesry venage, VCC -3 s 13 lan - o v \ @ 3 l_
Hh-wvet ovioul ouronl Iou N -a00 1 i
Low-ovet ot ewrent, 10y 4 3 A I
- o Cuch b 20 £ Ao IRtiptiaOalsalia
Presot o cloor oo b » X - 1. 1K Veo 26k ) 0 .
High:tevel data 0! ELG oun CLR
O e Law-tave! data 01 0t ns " ~
X Function Tables
out Reid ket b o [N $' ) i 3 oq .
Orenog bot-or wgrios Ta 3 rn NG o 78 H73.°L73 (See Note 2) LS8 (See Note 2)
electrical characteristics over recommended operating TS, = |OQUTFUTS s _INPUTS oUTPUTS
free-air temperature range ¢ CLEAR CLtOCck v K | 0 @ CLEAR CLOCK v K | @ &
PARAMETER » TEST CONDITIONS 1 |MIN_TVP § MAX JUNIT & X X x jt M E X x x e ow
Vi _High-lavel wnput vaitage F] v H Nt v to & H Fou e 0, G,
| Vi, Low-iovel mout voltage 08| v H UM LKL H bow oL |
Vi Wout clamp volfage Veo=MIN. 1;= 1amA Zisii v H o LHit w H : L HlL W
- VoCRMIN, Vi 2v, 3 H N H ou | roaoLe " * M K | ToOoLE
VoH  High-eve! autout voltage VIL=08Y. 1o =MAX 2.1 "3 v H W x % a, 8,
R VECTMIN,  vig=av, . .
v L " e
0L Lowevsl outout vottage VIL=0.0V, _lor =imk 0.25 04 v = Functionm B!ock Disgrams
i U1K, 0.1 J_ - -
, Ingut curiont a1 {Ciaar vearuan v [X] ¢ § = '
! maximum mput Preset cc - v 0.3 mA | -
vo'tage Clock 0.4 -
. Q.4,K, 20
Hgh-leve! Cleer - ) . f
f wout current Praset VCC TMAX, vy-2 v w1 vA C
Clock . wi i ‘ - .
01K, “oa P T~
= - HI-CUAL K WITH CLEAR
"e Low-teve! Clear Veo=MAX. v, =0.4v [ 4] A TI-OUAL J-K WITH CLEAR ¥
» MOUl Current Preset - -9.8
Ciock’ -08
Short-circust Serios S4L S ~20 - 100 *—
] = B
05 output curent @ [Sares TaLs] YCE TMAX . —7 Tio] ™ 1 :
e O
Suoply current
oo (Average per_tig-fioo) 1 Voo =MAX, See Note t N 6| ma .% LC?
'may masmum clock_frequency , Voneiy . IS MHz P
= SeTev. o0
LM from clear, preseior clock 15=25C. s » JUNSp.
{es sppropreaie) 10 0 o O OL =15 F
N L
1pyy | MO clear. proset or clock AL~ 0 s s NOTES: 1. wiih of outputs open, [GG is messwed with the O and T ovtputs high int
(as appropriate) h Q o § ¥ At the time fime of mesawremen’, the clock input 13 grounded
2. H =hgh leval (ateady Stste). L =lowtevel (steady state}, X =wrelevent
 =wranmtion from tegh 10 Jow level
Ji=tugh-level puize: data wiouts should be heid oonstant_ while clook is hgh
datd 18 translerred 1o putput-or the falling edge of the of the pulse.
Qomthe lsvel of Q before the nput were
TOGGLE: Each output chenges 1o the complement of ite previchs level o
. _ .. sach active transtion (puise) of e clood.
1T0r conthtions Shown as MIN or MAX. use the aporoorate valve ag under

\

SAl typical velues are a1 Voo =8V, TaA=28C.

@ Not more (han one output should be shorted at time

LK 0 delay nime, o-high-level output
1PHL Borooagation defay time, Mgh-to- low- level output.

§ 11 The srrow indicates the edge of the clock pulse used for rknce: 1 for the nsng edgn, | tor the

tilting odpe. :




145

54121/74121 Monostable Multivibrator with Schmi tt- Trigger Input 7
Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
T -
Package Package Package Package Package
Device Type | -1-"r—7= | Device Type -] Device Type | -1=-r—=- | Device Type I : ] Dexice Type [
P Ic]pImcH P I CTPMleH YPe ] Pm]eH YPe [ cTPImIcH YPe [c|P[mcH
T R S K NN snsain D wi | snsaL 12t P G
- P—. SN2 M2 SNTIL 121 JUINTT
FMS4121F M3803 (D] F4 :
FAIRCHIL.D FCili21 FC3603 [D1 1Py,
MCSEi21 LF Fq
MOTOROLA ~[Reua CEral e
- DMS4121 JAING wil.
NS.C. DM 4121 13 INT
PHILIPS F K10V 74021 n
554121 FLaT]  Iwd
smcs N4I2I F 7 [Ad W1l
S p = v
N FLKIOI [ L
FUNTSU = :
HTACH 171" HOT0Z1 yo50) | FIPT
MITSUBISHI T imsin Pa
NEC - y. B o o o A ot I 5 s
OSHIBA | AV A iy
n . T03%I121A £
. B
Electrical Charactenistics SN545121 SN74S5121 Pin Assignmeng; (Top view)
sbsolste maamum uhnq_s over oponhn‘g free-aw temperature range ) Ty
Sy wwore %C R ¢ her o 58 T wimine NegRe  we U Neo e connacton ™
topst vottage f 51 nange { s [T L] . -
Sitange Wapeiaters atr W el 121 ~Riqp = 24} NOM
T L1201 A= 4K NOM
recomended opersting conditions e
) SN545121 SN74S121 Loty @ -
vy . MIN NOMMAX | MIN NOM M5 <
Susely suilsgr AL XY ) hy arn s A v
Mg lenet sutpel wyrient e . ) A — !
LOW bevet oatput comert (X ¥ ¥ " "t tSJ' [ ¥ : i,
B ot e il T 7 e NC Al 2
ol bulte fr & 1 ] U]
180T puite dth Wi ) ) " 2 .
Lakmal mag capactonce Beot Tt LY © = .Furtc:tion Table
Eitemal bemng copseitance Cas® o 00 v 000 7 i 121 Uil {Ses Note) 3
oty caee | IS v CH ; INPUTS OUTPVTS ]
| ™ AR Pent 0 % " Al A2 B8] ? Q| 1
Wershag tee are Woseuton, iA 5 1 0 ] < L X H{ L L]
®lectrical characteristics ver recommended operating 4 x LML H
N " . S~ . -
free-sir temperature range - 1 X X L QL M
PARAMETER TEST CONDITIONS 1 MIN TYP 3 MAX [UNIT HooH L H
VT4 Positve-gong threshotd voltage | Voo =MIN A nput )8 e 2| v, | - ] H V-n- >4
VT~ Negatve gowng fvesnold vollage | Vo = MIN A opul 0.0 14 v . H H v
YT+ Positive-ong tivesnold voltage Voc=MIN B wput 1 8§ 2] v . o HE N u
VI Negativegong threshold voitage | Vo = MiN B8 mout 0.8~ 435 v 4 ¥ Haoou
Vi lnput clamp voltage VCC=MIN.” = —izmaA HEI K Lx__ ¢ ynoowv
YOH _ Hugh-level output voliage YCC=MIN, Iy - MAX 24 30 v . .
VoL Low-evel output voitage VeCe=MIN. g MAAT | T ez oa] VT 3chematics of inputs and outputs
N input current at VGG = MAX, Va8 & ] ma vee vee
Maumum input voltage - .
\ High-level npul currént VEo=MAX. A o A2 O] #A
™M Highdevel mput curent vi=z.ev B 0] «A NPUT
) vec=Max, AT o0 Az ~rg] - - -
i Low-levél wnput current Vy=0 4v 8 -3.2] mA outeyy
$4 Famy -0 ~55 -
. aMa A
los  Shortcrouit output current vee aMAX W Famiy i mrre I Rloq NOM
Quiescent 138 INPUT v i Py
[ S current Vog=MAX A
cC  Swply op c¢ Trggered a_w|" Al awz A N2V R, - 120 1 NOM
X " A2 4w Hen . i
- Propagatmn delay 1eime, low-10-high. . 101 ns 3 248 s LI A, 260 u NOM
lavel Q outpat from sither A nput TYPICAL OF
Propagation deiay e, low-to-tugh- vee ?V EQUIVALENT OF EACH INPUT L OF BOTH OuTPUTS
L el Q output fom B wnput Tan2s'c [Cr=80 of. e B
- A v
Prapagation delay time, hgn-todow- [OL = !%F.  [Antie vog © HOTES DA H=ngh level (senady stete), L =tow level (steady state), etransition wop
‘PHL lovel Q cutput from aither A npul R =002 Bfons low 10 twgh lavel, | =pransition from hgh 1o low levet, S1 =one
Prepagat lay time, high-lo-dow- ugh-level putse, U = une low-level puise, X =uwrolovant (any nput, nShuding
PHL lovet O on ?: "; ?" o 40 5] ns tranmtons )
Quiput_kom B mpu B. To use M misnal Lmng resisior conneot Ryt 10 Ve
tylout) Puise wiBh obtaned using veosy, Cy=800F, 10 150]) ns C. An axternat bming capacior may be connectsd batween Cear (portive) ang
miscnal timing resistor TA=25C Rt to Voo Rext/Cou
Pulse wigth odlamed with CL=i8F Cr=0, O For acowars rapastadie puiss widths, cornect an SX18I0AL FemGIor balween
o) o umng AL =4000 Amt 10 Voo el s Aext/Coxt 806 Vo with Ay open-crowted. -
Puise » J l byl . rslance wesn
widih oo Cre1 TRy=iea] 0 700 00 ne E I‘o eou: varabis pulse widths, Connecl oxiernal values resis R
Iylout) ¢ it O Ropy/Cony and Vi,
exiernal _Uming resistor [C1=1xF, Ry=10na s 1 8] ms
tFor condinions shown as MIN o MAX, use the appropriats veive under

$AN typos! values are at VeCasy, Ta=25C
oNot more than ons output should be shoried sl s ume
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54123 /74123 Dual Retriggerable Monostable Multivibrator with Clear

Schottky TTL High-Speed TTL Low-Power Schot:ky TTL Standard TTL Low-Power TTL
Packsge Package . Package Package , " Packsge
Device Type |-~ Device Type —] Device T -1 Device Type }- J Device Type
YPe ISP ImcH YPe IcTPIm]cr P eTrIm[cH YPe IcTPm[er clpnjce
Tl L SNSALS123 10 ) COE ELTITE I 1) WO SNSIL123 10)]
° SNULS512) IENGE SN1412) J4 I SNMLI) 301D
A2 ~TemiT] o€ j
FAIRCHILD . 1T i swan ™ gt ag
OMSaL 1234 [
MOTOROLA “[mcinT T R OMTAL 1234 [}
NSC + DMS4L 5123 [0} R
— DML 5123 5] OMI4123 X
LIPS - ’ NMLS:23 [ N2} o
. $54123 Fol8dy  wd
SIGNETICS — NYei2) Fhjag]
SEMENS FLRI2i 4 N
FUATSU ] A3 b s T Elai ]
HTACH WOt S Y8 O O T T T ]
WTSUBISHI MI4LS 123 Py M53329 7 T R
NEC N & A #PB212} o[~
Electrical Characteristics SN54LSl23/SN74LSIZ3' ’ =
5 Pin Assignment, (Top View) .
sbsolute meximum ratifigs opersting free-air temperature range [
- 5 Y
Sssety voltage. WL I [ Qatalag lees sw L smsus S0 1t ®
ool vellage 1w tempeatens ange | swas 9T W e
B1age temon stws range -§5C @ 15T
recommended operating conditions
. sustL'alz:l SN74L5123 UNIT
Swoly veilogs. WX 0 ) ss [ on s ym v
Nigh lesal wotpot Corrmnt, 'Qu J 400~ 400 A o
1oe level output cormal fOL - 4 13 ad 1] ¢ .
e nem 1y - “ " 3l
Gsumel bong nustinca, Ml 3 [ 160 s 260) me €k Q .
Eimmal emieg capacitance, Conl B asinchen N resinclion
Tnag Capetitance ol Mesl ‘Caat termagd 90 t] o o
Toew an g T
Bsakag Tt a0t n.'mrm N - [ 125 [] - n < 1 ) s B s y . ‘
electrical characteristics over recommended operating 7 A
frae- air temperature range - '8 c:n 0 n i'.:,, lcm GND ,
B ent
PARAMETER o TEST CONDITIONS t MIN TYP$ MAX [UNIT
Vin _Hignevel nput voliage P X .
¥y Low-level :put voltage 08;.v
¥, ingut_clamp voltage Ve *MIN, L= [Ema i ) TS| v
VECH MIN, 1oy -MAX,
v ] 2
oM High-leve! output voliage See Note 1 21 T v TION TABLE
¥ Low-level oulput volt vee TMIN. gy, = dma 03 O8] v B
0L Low-level ouiput voltage See Note 1 ! 123 L3125 1123 (See Note 4)
yo out curem at vee Max. v, 1y 01| ma } ]
mAKMUM Npul_ voitage W -
High-level input Foo=2
' ¥ levet g Vee MAX, - 2w 20 | uA N
curient +
Low-avet nput
10~ MAX ¢ A
W curent voe v 0 ¢y 04 m
13 Shoricuout output currsat 8 [ Voo MAX. Sue Hgie | 20 160 | maA
SMAX I
e Swply current e ) R 12 20] ma B
(quadtent o niggered] . Soe Notet 2 any 3 2
om A 10 output Q L. 22 A ns
PLH ¥om B 1o oulput Q i 2} 4"
- from A ta output Q _1vece= sV Cear 0, N LI ~ 3
fom B w output Q o PLPRE LTS kL] 56 »
Hrom Clear 16 outpot O (g ¢ o B__ 80, [morEsy darems Co o mpaswe vor i 07 vE wq ¥ losm 0
1p{M | Wom Clear 1o output @~} CL. 15F, . F) o5 Ceut 18 0PEN 10 MiLdvse Vo g YOL &1 O, o iggaf O
,0(mn) trom A or B 10 output O AL 2a 3 200 1 ":‘ 2 ZOu-es:;cnh Icc s m:-uweu! (gnw \.:ﬁhhﬂ) vulh 2 &V appley 10 it clear ang Aapuls,
. T 0 wputs ‘grounded, ar oulplis ier, Cear= 002 uF. ang Aoy = 2502
W) Wom A or B 10 output O Cent N.gp . s s | ws 310 v medsnd wi e iggered sisTe wllf 2 BV SBRSS 1 1 cless tana Bn
L Rest toxd ] PULS A upuls gunkd 3 vuivats open. Coup -0 02 LR ang Rgyp -25 2

4 A Hetgn wed (alnady slatey, T
hign tevel. | yansiton om gl lu luwevel AL cone hgmievel puiae - ane Www-level
Pulse. X urelervant (an, mput wChaling transilions }

B An extenmt tminy Capacior may be connected delween ait Reut Copy Copy {positwe)

C Foar 4ccurate repeatatie puise wioiny, CONNECT o oxterernd) resistor Detween

Ryuy Cegq and vEC witn Hypopencucunted .

*D To 0btam varabis putse-aidlin,- Comtel wHlernEl-1osgtarg Dulwoen Ry of

Boxi*Cung 4w Ve

15w ievet (steady stard) + rangtion from low to

1For conditions snown 8s MIN &1 MAX, e the vatue swecibed under

$AV 1ypicat vawes are a1 Vo sy, Ta - 25C
oNal more (han one output sgou'd be shorted 8t a Line
y el output

L3 (T ] delay ume,
1PHL  ropagaton dplay lime, Mightuw-level outgut




JIGH SPEED' DUAL? DIFFERENTIAL  COMPARATOR, SENSE ‘AN

T ——
NES21.F i
DC ELECTRICAL CHARACTERISTICS V5 45V, V- = -8V, T A = 010 70 C unless otharwiso specifiod
- ea 2 T ——
[ LIMITS
- TEST CONDITIONS UNITS
PARAMETER Min Typ Max
vVos tnpul otiset volitage V+ 544,75V, V- = -4 75V my
A1 25°C 6 15
e o2, O¥eCICIRpOrature range N e e o 10 ]
'uias Input buas cursent Ve ri525V, V. = .6 25V LA
AL 25°C . 15 20
——— Qver !om;)malmo range 40
'os Input oftset curient Ve r 525V, V- - 625V LA
A125°C 1.0 5
Over lemperature range ll 12
Veum Common mode vollage range Ve od.{SV, V-z -4.75V, 13 v
F _}
Input current V4 2 #5268V, V- = =525V
I High ViH=2.7v
. 1G gr 2G strobe ?)% HA
____Cominon sirobe S B ! HA
e Low Vil = 0.5v i 1
1G tr 2G stiobe =20 mA
- e - Comtaon stioba S . -4.0 mA |,
Output vollage Viisy = 2.0v v
Vo High » V42 04,75V, V- = -4.75V, ILOAD » -1mA 27 34
Vou Low . Ve: 525V, V- 1-5.25V, ILOAD : 20mA 0.5
Supply voltage , v
V. Posilive - 475 50 525
V- Negatwo [ ROEEERP ) = 0| 475 | -50 | 525
Supply curtent V525V, Vo s -525v. 1A 25°C : mA
icc- Positve 27 50
lce. Negative -15 -28
'sc Short cucuil output curront -40 -100 LA
N TNNESUUPES SN . —
AC ELECTRICAL CHARACTERISTICS TA®25%C R +28041 Cy « 15pF .
. i e ' A MITS .
PARAMETER ‘ r FROM T0 LM =4 UNIT
. INPUT OuUTPUT Min | Typ :| Max
tnput’tesistance i 4 k0
Inpul capacitance 1. 3 pF
Large Signal Switching Speed ; - I
Prapagation dolay ns
tpLH(D) Low 1o hight Ainp Output | 8 12
1 'PHL(D) High to fow* Amp Output A 9
UPLH(S) Low 10 high? Strobe Output ' a5 6
- pHi(s) High to low? Strobe Output 3.0 45
Maximum operating frequency 40 ' 55 | MHz
Smalt Signal Swilching Speed . ’ D '
°  Propagation delay . ns
PLYD) Low 10 high? Amp Ouput 112 18
PHL(D) High 10 low? Asnp Output T o 15" J
NOTES . ; s
1. Response kme messwied liom OV poing of \0UMV o-p 10MIH2 aquare ward 10 the 1 SV fromn of ihe »
outpul N R i
3 —

I Response e naasured om 1 3Y 40t 01+ 1l 10 1.3V pomt of the outpur
3 Aesponse L me meavuied 1iom the st of AV DL 1180 wAR SV sverdiise o Ihe 1 AV Lot

of the nutput



NES21 -

FFATURES

e 12ns Maximum gu‘:amnleed propagation
delay

+ 20,A maximam inpul blas current

o 1TL compatible stiobes and outputs

e Large commananode inpul vollage
range .

e Operales lbom standard supply voltages

o Milltary qualilications pending

ABSOLUTE MAXIMUM RATINGS v

' PARAMETER

Supply voltage

v Positive
V- Negative
Vion Dallerential npat vollage
ViN Inpul voltage
Common maode
Stiobe/gate
Ny Power tissipation
' Qperaung lemperaryre tande
e Storage lempetature 1ange

Lead temperature
{sulaer 60 sec)

|
B
|

-6510 <150

EOUIVALENT '§CHEMATIC

APPLICATIONS
* MOS ncmory sense amp
¢ A-10-0 conversion
¢ High speed line receiver

:5
15.25,

600
N0 70

<300

GH SPEED DUAL DIFFCRENTIAL COMPARATOR/SENSE AME

UNIT

mw

[y
14 gy

t
|
'
i
' P f o
! 0 N
A}
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I!o\_____,_

\‘(:-' 1"\:; T (

N{521-F.N

PIN CONFIGURATION
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