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MODAL DISPERSION:
SLOWEST DIFEERENCE IN HOW FAR
MODE i MODES TRAVEL IN GIVEN
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INPUT / PULSE
o T FASTEST
e OE REFRACTIVE
INDEX PROFILE
e ADVANTAGES DISADVANTAGES
Inexpensive Large Dispersion
Large Numerical Apcriure: Gathers Light Well Minimum Bancwidth: Lower Operating Speeds

Easy Termination

{a)

e Y e
A——— — o
INPUT PULSE

PULSE — g - REFRACTIVE
INDEX PROFILE

ADVANTAGES AND DISADVANTAGES

The muliimode graded-index liber is intermediate between the other two types:
its advanipoes and disadvantages lie between the other two.

{b)
ONLY ONE MODE: - REFRACTIVE '
NO MODAL DISPERSION INDEX PROFILE i
'!
INPUT ouTPUT !
PULSE PULSE !
ADVANTAGES DISADVANTAGES
Minimum Dispersion Small Numerical Aperiure: Reguires Laser Ligt.t Soutce
Large Bandwiuth: High Operating Speeds Difficult to Terminate
Very Elficient Expensive
(c}

Types of light propagation in fibers: (a) muliimode step-inden fiber: (b)
mulimode graded-indes fiber: (¢) single-mode step-indey fiber. (From Ref. 10:
couricsy of AMP.)
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BOUNDARY\

100% REFLECTED

Fia: 2.6 Total internal reflection of light rays. For total intcrnal reflection, ¢
must be greater than &.. (From Ref. 9: copyright 1975 T&B/Ansley.)
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1.  WUUNRDA (Tube)
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3. LLUUQﬂtﬁﬂ')Gj (Double eccentric)

4. wuwlasnlaneiFe7 (Tapered sleeve)

5.  WUUAINUNY (Three rod)

6. wuulaonund (Jewel bushing)

7. ll‘UUgtj’\ (Four-pin)

8. uuulaontausu (Resillent ferrule)
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* The following description of butt-ceupled connectors is taken from Refl. 1.

o4
zﬂn 2.17

PLUG

PRECISION
SLEEVE

SLEEVE
INUT CONTROLS)
END SEPARATION)

Fipure2.182 Straight-slecve connector. (From Refl. 1; couricsy of ANPY)

-
EUn 2.18



20

OPTICAL
FIBER *

Figure2 . £ 2Double-cccentric connector.
(Frem Ref 1; courtesy of AMP.)
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OVERLAP

Fipure 2.2 3 Three-rod connector. (From Ref. 1; courtesy aof AMP.)
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mw v u
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TiL24 - .00 0 s 15 50 {093 printed cirzwit board mounting
TiIXL06 | B 0.6 220 116 {23 | 00 (091 0.0075 ins f:1a1 emitter
TIXL12 | B | 400 30 130 12.0 | 300 j0.93 0.026 ins dome emitter
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SOURCE

b nignt ~9m Vgs T ¥m Rg G ngn

WHERE 9m ~ SMALLSIGNAL COMMON-SOURCE
. FORWARD TRANSFER ADMITTANCE

13 A'D’AVGS

Eﬂ% 2.36 14473 Photo FET

Light Current Dark Current Power
Type Pkg] Min Max @V Mix @V Diss Features
~h nA -

LS400 A 1.c - S 25 30 S0 Hermetic glaes package
L5600 B 08 - 5 < 30 S0 Piil package
TILE01 | B 05 30 5 2% 30 50 Round lens
TILeo2 | B 20 50 S 2! 30 50 For mounting on doubleided
TILEO3 | B 40 80 5 25 30 50 printed circuit board .
TIL60A | B 7.0 - 5 25 0 50
TILEXS | C 05 3.0 5 25 20 50 Same a3 LSS00 excent with flat
TILEGE | C 2.0 5.0 S 5 e <0 tens for wider field of view
TILEO? { C | 40 80 5 3N 50 |
TILEO8 | C 7.0 - 5 2% 3 50
TILEA t O 05 30 § 25 30 S0 Coaxial package
TILE10 | O 2.0 50 5 25 30 50 Round fens
TIL6IY1 } O 40 80 5 2% 30 0 For mounting on single-siced
TILEI2 ) O 7.0 - 5 25 D 50 printed circuit board
TIL613 | E 0s 30 5 25 30 S0
TIL6I4 | E 2.0 50 § 2 30 <0 Same as TILBOS encept with flat
TiLEIS | E 4.0 80 5 25 30 50 tens for wider fieid of view
TIL616 | € 1.0 - ) o] 50

TIL63 3 [eX] - S 2 el 50 Low co1t TO-18 header

TILEA F 04 1.6 5§ 25 30 50 with epozy lens

TILES F 1.0 406 5 | 25 XN 50 Operating tempersiure

TILGS F 25 100 S 5 30 50 range — 40°C 10 - 80°C

TILE? F 6.0 - s 25 30 50

TiL?8 G 1.0 - S % 50 24ead plastic peckege,
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ANTIIN 2 mﬂaan‘lﬁmmﬂwuuﬁ\:
Device Type .AdvinhqesIUn's ) . Limitations
Photo-resistors Response in visible spectrum. Memory or hysteresis effect,

Photovoitaic

Proto-diodes

Photo-traasistors

Photo-thyristors

Phote-Derlington

Photo-FET

Large light 10 dark ratio.
Large sensitive aress svailable.
Zero offset voltage.

Voltage generator — NO external bias required.

Large areas availsble.

Etficient conversion of solar energy.

Very linear with respect 10 rad-ation in short
circuit mode.

High speed operation — 107 1o 1077 seconds,
Good linearity with light levels and tempernture.
Low noise.

viide range of spectral resporses visible to infrared,

Integral curzent gain, can drive TTL,

Smali sizes gvailable for dose spacing, wide variety
of packages.

Highest output current.

Light used only 10 triggef ~ will remain ‘on’
shas ight removed.

Can be used 10 switch high veltage wath icolation.

Hich current output at very lew light fevels.

Sensitivity adjustabie by RG setection.

High gain ~ bandwdih produst
Good low temperature operalion.

Limited tempersture nnge.
Slow response — m.l‘liwcondi.

Slow speed of rezponse.

Low level cutputs. :

Low level outputs.

Limited frequency response. 500k H2.
Nondinesr wmth respect 1o light levels. -

Highly 1emperature semitive,
Poor cV/dT performance.

Long resporse time.

Higher leakage current due 0 gain multiolication.

sion linear with intensity and temperature.

Non linear,

Poor high temperature characierntic,
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Channel Designation Frequency (MHz)
Low Band
2 54 60
3 60 686
4 66 72
76 82
3] 82 88
Mid Band
A 120 126
B 126 132
C 132 138
D 138 144
E 144 150
F 150 156
G 156 162
H 162 168
I 168 174
High Band
7 174 180
8 180 186
9 186 192
10 192 198
11 198 204
i2 204 210
13 210 élB



#1514 3.1 (@)

¢

Channel Designation Frequency (MHz)
Super Band
J 216 - 222
K 222 - 228
L 228 -~ 234
M 234 - 240
N 240 - 246
0 246 - 252
P 252 - 258
Q 258 -~ 264
R 264 - 270
S 270 - 276
T 276 - 282
U . 282 - 288
v 288 - 294

- ] < o ¢
A1TINN 3.2 ﬂqTuﬂﬁuﬁuRRGHQﬂﬂﬂquﬂﬂﬁﬂﬂﬂﬂﬁﬂqﬁTHTHHN

Channel Band Channel Band Channel Band .

Number (MHZ) Number (MHz) Number (MHZz)
‘2 54 - 60 25 536 - 542 48 8674 - 680
3 60 - 66 26 542 - 548 49 680 -~ 686
4 .66 - T2 27 548 - 554 50 686 - 682
5 76 - 82 28 554 - 560 51 692 - 698
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Band

4

Channel Band Channel Channel Band
Number (MHZ) Number (MHZ) Number (MHZ)
6 82 - 88 29 560 - 566 52 698 - 704
7 174 - 180 30 566 - 572 53 704 - T10
8 180 -~ 186 31 572 - 578 54 710 - T16
9 186 - 192 32 578 - 584 55 716 - 722
10 192 - 198 33 584 - 5890 56 722 - T28
il 198 - 204 34 590 - 596 57 728 - 734
12 204 - 210 35 596 - 602 58 734 - TA4OQ
13 210 - 216 36 602 - 608 59 T40 - T46
14 470 - 476 37 608 - 614 60 746 - T52
15 A76 - 482 38 614 - 620 61 752 - 758
16 482 - 488 39 620 - 626 . 82 758 - 764
17 488 - 494 40 626 - 632 63 764 - T70
18 494 - 500 41 632 - 638 64 770 - 7786
19 500 - 506 42 638 - 644 65 776 - 782
20 506 - 512' 43 644 - 650 66 782 - 788
21 512 -~ 518 44 650 - 656 67 788 - 794
22 518 - 524 45 656 -~ 662 68 794 - 800
23 524 - 530 46 662 ~ 668 69 800 - 806
24 530 - 536 4T 668 - 674 '




46

/ Sync pulse

—White level

P

| Video signal !
= 52.5 psec

(a) Amplitude modulation with video signal

Video carrier Color subcarrier Audio carrier

fev Sfce fca

|

\ 3
>

{
!
|
|
|
I
L

fo 10,75 MFz

L e - — =

ol
b 3 11 Lo
e Sl : Py
(1,25 MHz — 4.2 MHz AR
} 4:799545 MHz - L |
1 ‘ 5.7 MHz e i
| | !
P 6 MHz . —y ,

(b) Magnitude spectrum of RF video signal ' |

- - - i

" [ [ -
Eﬂn 3.3 nﬂsﬁqwﬁuﬁmmﬂaninﬁﬁ

s T , [ .
dmFuilgnnnavszuy  FDM dgrn1TuTntenn atagnada Teaie

2 o

- X o 4 ' [ - <
Lnanuiamqﬁkﬂﬂmsunaqaqnﬂ1snaunaeﬁmmwmag?naﬂuuﬂnuastﬂmnwﬁtwaau

nuf

b=d



AT

o [~ 4 Y s y " S
dguidsznsndas AtuLIavnasanianInangiaiu FEIRGERT

. u 4 o o 4 e e
ﬂaﬁu1NLﬁuLBqLﬁuﬂaqLﬂiaﬁnaﬁﬂﬁmmwmﬂuﬁuuuawudwamﬁmmwmﬂaﬂum%qLﬁu

' -~ . [T o
ﬂ\iﬂﬂ‘i&ﬂﬂﬂﬁﬂ\?ﬁmﬂﬁmﬁﬂ\iaﬂltﬁuuua‘ﬁu‘ﬁ NITULARNITTUAIUNU

m (t)-
A

. Subcarrier SSCl(t)
f sCl - \
. mz(t) Subcarrier S;cl([) 3

f ———\@E)__ Transmitter | () = FDM
sC2 | i
N _________/ A

mN([) Subcarrier
N 5

SCN S )y
SCN( )

(a) Transmitter

M !

m /—\ 0 m ,'
0 fsc 1 ‘ ! fsc 2.] | fseN
Bsc 1~ ~=Bsc 2 lmBs:;N

n
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MOTOROLA
= SEMICONDUCTOR SO
TECHNICAL DATA

Fiber Optics — High Performance Family

Photo Detector

Diode Output

The MEOD1100 is designed for infrared radiation detection in high frequency Fiber Optics

Systems. It is packaged in Motarola’s hermetic TO-206AC {T0-52) case, and it fits directly

into standard fiber optics connectors. The metal connectors provide excellent RFl immunity.

Features:

Fast Response — | ns Max @ 5 Voits

Anatog Bandwidth {3 dB) Greater Than 250 MHz

Performance Matched to Motorola Fiber Optics Emitters

TO-206AC (TO-62) Package — Small, Rugged, and Hermetic

Compatible with AMP #228756-1, Amphenol| #805-138-5001 anc Radiall #F086600380
Receptacles Using Motorola Plastic Alignment Bushing MFOAGS {Included)

Applications:

Medical Electronics

Security Systems

CATV

Computer and Peripheral Equipment

Industrial Controls

M6800 Microprocessaor Systems
Video Systems

Communication Systems

MAXIMUM RATINGS (T4 = 25°C unless otherwise noted)

MFO

v

HERMETIC FAMILY
FIBER OPTICS
PHOTO DETECTOR

DIODE QUTPUT

i ;

Rating Symboi i Value { Unit CASE 210A-01 !
METAL
Reverse Voitage VR i 50 Volts ! STYLE 1 r
Total Device Dissipation @ T4 = 25°C Po | S0 mw ' .
Oerate above 25°C | 0.5 mwrc .
Operating Temperature Range ] TA -551t0 ~125 *’C \
Storage Temoerature Range I Tstg -65t0 ~150 *C
ELECTRICAL CHARACTERISTICS (Tp = 25°C)
Characteristic { Symbol { Min : Typ l Max Unit
Dark Current ! o = - | 1 nA
VR = 5 V. R = 1 M. H = 0. Figure 2) ' [ |
Reverse Breakdown Voitage ; VIBRIR 50 — i - Valts
ig = 10 uA} t l
Forward Voltage : Vg - 2 | 2.5 Voits
llg = 50 mA} l
Total Capacftance cr - - ' s of
Vg = SW.f = 1 MHz !
| Noise Ecuivalent Power NEP | — 3 , - fwrvHz
OPTICAL CHARACTERISTICS (Ta = 25°C)
Responsivity @' 850 nm R 2.3 035 i - aApW
(VR = 5V.P = 10 uW, Figure 3. 51 |
Response Time 4 850 nm te, 1 : - 1.2 ‘ k] ! ns
VR = 20V : $ i
EHective Input Pert Diameter (Figure 4) - { — } 300 . - |i Microns
, o302 i Inchas
I 10 ¢B (30°%) Numaerical Apenture of Inout Port (Figure &} NA — = 2.4 - l _
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MOTOROLA
| SEMICONDUCTOR
TECHNICAL DATA

MFOE1100
Fiber Optics — High Performance Family MFOE1101

Infrared LED (850 nm) " MFOE1102

The MFOE1100, MFOE1101 and MFOE1102 are designed for fiber optics applications
requiring high-power and medium response time.

HERMETIC FAMILY
Features: FIBER OPTICS
Response — Digital Data to 30 Mbeud (NRZ) Guaranteed INFRARED LED

*

e High Launch Power
e Hermetic Package
L]
[ ]
L]

Internal Lansing Enhances Coupling Efficiency

Complements All Motorola Fiber Optics Detectors

Compatible with AMP #228756-1, Amphenol #905-138-5001 and Deutsch 3145-04
Receptacles Using Motoroia Alignment Bushing MFOAQS {Included)

Applications:

e Medical Electronics o industrial Controls

e Security Systems * M6800 Microprocessor Systems
o CATV e Video Systems

e Computer and Peripheral Equipment o Communication Systems

MAXIMUM RATINGS

Rating 1 Symbol Value Unit
Reverse Current I 1 mA
Forward Current — Continuous [ 100 mA
Total Device Dissipation @ Ta = 25°C Pp 250 mw
Derate above 25°C 2.27 mWrC CASE 210A-01
METAL
Operating Temperature Range Ta -85t ~125 °c STYLE 1
[ “Storage Temperature Range Tstg -g510 ~150| °C
THERMAL CHARACTERISTICS
Characteristics > Symbol Max Unit ]
Thermal Resistance, Junction tc Ambient 83A 440 W |
225°
ELECTRICAL CHARACTERISTICS (Ta = 25C)
Characteristic Symbol Min Typ Max Unit
Reverse Breakdown Voitage (IR = 100 pA) VIBRIR 2 8 - Voits
Forward Voitage {Ig = 100 mA} Ve 1.8 2 22 Volts
Total Capacitance (VR = 0V, f = 1 MHz) Cr — 70 — pF
Electrical Bandwidth, Figure 6 BWE 15 20 - MHz
(I = 80 mAdc, measured 1 MHz to 30 MH2)
OPTICAL CHARACTERISTICS (Ta = 25°C)
Charactaristic | Symbol Min Typ Max Unit
Total Power Qutput MFOE1100 Po - 2.8 - mw
{lg = 100 mA, A ~ 850 nm) MFOEN101 - a -
MFOE1102 - 5 —_
Power Launcned, Figure 7 MFOE1100 2L 60(-12.2) - —_ #WI(dBm}
{lg = 100 mAl MFOE1101 120{-3.2) - 2:0(-8.2)
. MFOE1102 180 { -7.5} - f230¢-4.5)
Numarical Aperture of Qutout Port (at ~ 10 d8), Figure 3 NA — 0.30 i - -
{250 wm [10 mill diameter spot}
Wavelength of Peak Emission @ 100 mAdc A — 350 —_ ; am
Seectral Line Half Width - - | 30 ! — | nm
Optical Rise and Fatt Times, Figure 11 te i = | 'S } - i ns
{lg = 100 mAgc} 1 | — i 16 i —_ 1

*instaiied in compatible metal connector housing with Motorola alignment dushing.
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MFOE1100, MFOE1101, MFOE1102

100 mA >1METER 100 sum CORE. 0.29 NA
— __ PHOTODYNE
- = XA
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= ¥ | seencurem i
)
I
AMPHENOL
OR OFT1 CEAA 1 PN~ 1N&00Y
SMACONNECTORS | oqpe T 00 # TV % TH#  po—ouve
i o
5 MFODTI00 =0 W
— ‘
Prrl ]
23 745 ouTAuT |
—t g B0 w0
TEXTACNIX 7L 14
. CONVERTER SPECTRUM
NOTE; ALL LEAD LENGTHS AS SHOAT A POSSIBLE. V57 TEXSCAN ANALYZER
1000 GF CAPACITCA 1S A CHIP CAPACITOR. e
. 7603 MAIN FRAME

Figure 8. Bandwidth Test Set



- MFOE1100, MFOE1101, MFOE1102

AVERAGE COUPLING EFFICIENCY
Fiber Core Numerical Coupting 8e0
Diameter {um) Aperture Efficiency (%) -
200 ’ 0.4 28
100 0.29 45
85 0.26 26 U
62.5 0.28 1.6
50 9.2 0.7 COMPATIBLE WITH AMP #228756-1, AMPHENOL #305-138-5001,

CEUTSCH 3146-04 AND OFT! # PCROO1 RECEPTACLES USING MOTOROLA
ALIGNMENT BUSHING MFOAQ6 {INCLUDED}

Figure 9. Coupling Efficiency
Figure 10. Package Cross Section
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MAXIMUM BATINGS (15 ¢ 257C uniest otheante noted!
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R e Vas o MC1733
Fower Tnuonty Voiisen Vee wo Voirs
e 2 MC1733C
Duttrerntiel nput Vittane Vi - Y Volty
Covewrnn Mode Input Valtag Viem 160 voity )
Qutpn Comernt [ 10 mA
Inteeast Powrr Ditipaton (Note 11 ’o
theral Can Fach s 800 -
Creanne Dust In Line Parkage 300
Oureating Tampeiatins Rang MO0 A Qw73 oc DIFFERENTIAL VIDEQ AMPLIFIER DIFFERENTIAL VIDEO
MC1730 5% 40 4175 WIDEBAND AMPLIFIER
Sraeagr Tempatatuwrr Range Tuy 65 10 150 °C
SILICON MONOLITHIC
-8 v . 04 n
ELECTRICAL CHARACTERISTICS Ve + *6 0 Veie. Veg » -6 0 Ve, ot Ta * 175°C untes oiherwrws anted § + wideband amplifier with differantial Input ang diffarential out- INTEGRATED CLRCUIT
MC1713 MC1733C put  Gain is fived at 10, 100, or 40C without external components
Chatartarstic Symbol M Tyo ax Min [ HMax Unis or, with the additlon of one externalresistor, gain bacomes adjustable
Dretlerrnmal VoliageGam v from 10.to 400.
G 1 (ote N Ay 300 00 ‘500 50 400 600
Gae 71Nate 31 90 100 410 80 100 120
1o 4 90 10 1 20 10 12 * Bandwidih — 120 MHZ typicat @ Ayy = 10 -
Ry« 5010 aw Laald ® Risg Vime ~ 2.5 ns tvpicsl & Ayg = 10
an a0 - X a surFix
e R [ ® Propagatinn Delay Tima — 3.6 o1 typical @ Ay « 10 METAL FACKANE
o - 170 catr no3
0 100
R - 800. Vg * ! Vool M —
try, 105 - - 108 -
“.w. ’ uw Q2 FIGURE 1 - DASIC CIRGUIT FIGURE 1 - VOLTAGE GAIN
: = ADJUSY CIRCUIT
Detay R, <0 " Vo= 1Vppl I Z e ey LRUrFIX
i, 1 s we tn e Craamic vacyanr
60 0 6o 0
Gam J a6 x 16 -
Inrert Rosatancs A w ¢ L 1
Gao d - a0 % 4 a0 -
Gan? ° 30 - 3 20 -
CGan } I %0 - = 750 . et owtewr g
tagwet Caparstance 1Gan ) 20 - - 20 - o
Vogurt 1wt Currnt 1Gom 31 - 04 a0 - 04 50 A CONNECTION DIAGRAMS.
Ingwit N Cumrent (Gen 30 3 80 |, 2 - 80 ] wA aemuiier Vit T
It Neww Volings (R, + 5018, K 12 Z - [F) % uVirmil i
AW+ uM7 10 1D MHS i €14 e
e G P G 71 vt e - 7z T N ¥ o PIGUARE 3 ~ EQUIVALENT CIRCUIT SCHEMATIC ram et
Comman-Mods Aesction Ratin CMAR a6 yee et 1 hovreut 1
Gan 2 tVem e $1V, I 100%H (4 3 - %0 86 - xr '
Gawn 7 Ve - 11V, 1= S MHA - 60 - -~ 60 - s g oyt 2 Q oy
Supily Voliage Rescton Rann PSAR a8 o " b7, & g vt
Gan 7 AV, =105 V) 50 70 - 50 10 - _.\ J AW HLICT Vet
‘u
Outnet w1 Voitage Voo v LN GamsLrer
Gan 1 - 06 15 - o6 15 WYL, ]
Gare 2 and Garn 3 - 03 10 - 0.35 15 fro— ul_ { GIUFFIX METAL PACKAGE
Outpnt Comman Mods Vottare (Gand) Vemo 24 79 34 24 29 a4 v m " ouTHUT 1 Pin 8 connsrtes 1o cam
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MOTOROLA

MC140518
. MC140528
MC140538

ANALOG MULTIPLEXERS/DEMULTIPLEXERS

The 140518, MC140528, and MC 140538, analog mullotexers
are digetatly con ed analog swilcher. The MC1H4051B effrcirvely
implements an SPAT slactrane switch, the MC140528 & 2P4T, snd
the MC14053B 2 trenle SPDT Al threr devices feature low ON
wnpedance and very Inw OF F leskage current Contio! of analng
19l uo to the complete supply voltage tangs can be achieved,

Hogh On (1t

Oharse rrnt (G

tinit Voltags Rpin - 65 dD (ypcal

ko typncal € 5 Ve

W ostath Retwren hwitchas B0 Bl typrcat

Orecte Pratectnn o Al oty

Sunpte Vottage farge 10 Vi th 1R Vrdc

Trany Fremuences Up 10 65 MH,

Linearrsed Trantler Char i ternisiory
Vi VDD e Vi €35 Ve

Low Nowse 12 aVASTdle, | ¢ 1 WKz tvoncat '

® P lor Pin Replacement tor CO405Y, CDA052 ara? CD405)

AN =60 52 tne

_ CMOS mSt

ILOW 2OWE A COMPLEMENTARY MQOS)

ANALOG MULTIPLEXERS/
DEMULTIPLEXERS

" " f —
case e20
L SUSFIX Psuseix

CHARMIC PaCra0l  FLASTIC PACHAGE

Case asa

MAXIMUM RATINGS

OROERING INFORMATION
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ELECTRICAL CHARACTERISTICS Ve « 60 Vel Vg ~ 5O Visk o1 Ta = Thign 10 Tigyy Wit afterwiss notmd 1

MCT13Y MC1733C
Charseiontse Symbat | Min Tve Mer [ Tve Mav Unit
" . 9 . Ay vev
O..n.”.-q”._-“-““e_-.-i o 100 £07 250 600
Grn 7 INote 2 ’0 120 L] 70
Gan 3 INote &) 80 " L] 12
1aput Rrustance L 8o 8o - L1t
Cueront [Gan 3 LL) 60 na
Yot Buas Cureent (Gon 3 ] @ Y
Trout Voliage Range (Gon 71 [XK - 310 - v
Common-Mode Rejection Aatio . [AXLE] 50 50 “n
G#in 2 IVeat * 49V, 1 <100 v
Suprty Voltage Reectan At Ll 50 50 - A
Gan 2 tavy = 105V
Output Ofley Votage Von (v
Gan it s 13
Garn 2 and Gan 3 - 12 15 ;
Output Voltage Swing {Gen 2 Vg 15 - 75 - vo'n
Outnul Sint Currrat  (Gon 20 o 77 75 wA
Power Supply Current 1Gamn 2V D 7 k2s mA

" Trow = 0°C for MC1733C, -55°C for 14C172)
Thgn © ¢ 16°C for MCTII3C, +1257C far MCIIIY

NOTES
Note 1

Note ¥
Now 3¢
Note 4:

10, SUPPLY CURREXT [mA)

b rnrtat package 8t G35 mW/OC far operaton a
embiient M mperatures save 787C and dusd in tine pack-
20r 419 mWOC tor operar amtweat tempresiuret
ahove 100°C twe Figure 4 aperatian st high am
beent temperaturer 1t teauived (MGI733) 0 hestend
ey be pecRitary (B lrmsl mETIMUM JUnChion (*moar e
ture 10 15CPC. Theemal senstance, hunclon 10 case,
1or the metst pack a9 11 69 47C par Wart

Gmo Setect wnt Gia wnd Gig connectad 100sther
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MC140518 thru MC140538

THEETNIGCAL CHARACTERISTICS
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FIGURE 1 - SWITCH CIACUIT SCHEMATIC

e y R |
e 3 PPN o MEDONIPH
h.lw -—ﬂ
1 Comtem
) oy
FIGUAT 7 uCIaTYIR EURC TIONAL oanmra
S " .: v
T A
TauIN TABLE
% " LIETTPRER LY ]
Coanirgl Vapuiy LR E S 4ot Crar ser ot
Setorr DN Swarghey » lae - (L e

tantt [C° B A JACT405TR] MCiansIs | Mchannya Q"

@ |o oo -o “@  va]io vo o ﬂ lnu ﬁ_‘.dlﬂ_

- ©o a -y vt N j2o0 g ¥ LA 4T <-_

L] L L wy -2 wazfrn vr o 0 18 e e e — _“_Ow

e [ > v LA ELIA A LY — - - L ey

o "o e| w4 7V Vo <o LR —_— Il,FJE [

] 1.0 1 s Y ve v * __ _

] L ) [y 7y v w0 w11y e— - e i $Y LAY VPR

sty v it S b XK

O O ) e Tane SN
Nnt snntk shite fas ML tANRT LERR R o —— - Il!.\—.m nmlx
ey Core GO S S [

[ T S ——

FIGURE J - MCYA0SIB F UNCTIONAL DIAGRAM

JE—, N

FIGUAE 4 - MC1ACEIN FUNCTIONAL DIAGRAM

Bomecw tn
3 0!8 Decansr
o fne et

; I.;.
=4 .l
P
! i
S0t ¥ Ded 1
IR el
vy 2 e
vy a L

" m<:a

- 8
A Benerw ratary
PRCYS Tor arter rn
c 9. [

PR I T ——

1




—— -y - ————

National
Semiconductor

LMS55/LM555C Timer

General Description
The LMSSS o highly stable device for generating

ng wavelorms, snd the outiput cheuil
up to 200 mA or drive 1TL corcuita.

Features

® Duect teplacrment for SESS5/NESSS
®  Teming fram muctoseconds through hnurs
® Ocerates m hoth astable and monostable modes

Industrial Blocks

8 Adjustable suly evcle

® Quiput ean rource or 1nk 200 mA

® Output and wooly TTL compstible

& Temparature stability betier than 0.005€ per °C
& Normally o0 and normalty ofl cutput

Applicaticns

Perersion tiring
Pistse generation
Seauential timing

Time delav gwnerstion
Pulse width ryndulation
Pulse potrtron modulstion
Linear camp wener ator

Schematic Diagram
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Connection Diagrams

Motal Con Puctige

Order Number LMSSSH_ LMSS5CH
o0 NS Peclhage HOBC

Dustdn Line Packsge

A '

anp B —lll Ve

=g o ’

- | L

214 .(l.uulflm .IAI L )
w2 O L s
[ ._nlﬂ. '

[FTTDLE Y comtan

veLTaCl

torview
Ovde: Humber LMESSCN
Ses NS Paciinge NOSB
Order Number LMS53SS or LMSSSCI
Sei NS Packog JORA

JSSSWT/SSSWAT

L3

Absolute Maximum Ratings

Supply Voltage {LMIBEN) t5v Sinvagr Temperature -85°C to +150°C
Supply Voltage {LM3QEN &) v Ooersting Termperature 0°C o +70°C
Packsge Dissipation [Note 11(LM3BEN 4) 25w Junction Temgpas 150°C
Package Dinsipation {Note 71 (LMIBE) 660 mW Lead Vompriatuer {Satdering, 10 taennde) +300°C
Input Voltage t04v
Eloctrical Characterislics 7, - 25°c
PARAMETER CONDITIONS MIN Tyr MAX UNITS
Opersting Suppty Voltage [Vg)
LM388 [ 2 v
LMIBEN & 5 L] v
Ourescent Current (tg) Vg -6V, Ve - 0 2 a mA
Outout Powsr {Po, ¢}
LM3B6N 1 Vg + GV R, - 051 THD - 0% 750 s e
LMIBGN-3 Vg - 9V, A« 852, THD - 10% $00 100 o
LM3IBEN A Vg - 16V R - 3291, THD ~ 10N o0 1069 -
Voltage Gon (A, ) Vg <8V, 15 1M b1 an
10uF tom Pin 110 B % 40
Bangwadth (BW) Vg = 8V, Pint 1 and § Open 0 YHy
Totst Hyrenonle Ditortion {THD) Vg =6V, Ry ~ BIL, Pgoyye = 125 mW o7 .
1= 18z, Pans 1 and A Open
Power Suppty Rejecnion Ratio (PSRRI Vg * BV 1~ 1441 Cyypags ~ 100F 50 a8
Pyt 1 sad @ Ooen, Refertsd (o Qutpat
Ingut Resistance (R} 0 wn
Inout Bras Current (1, 01 Vg * 6V, Ping 2 and 3 Open 280 nA

Note 1 For operatinn in smteent lemnecerurey shove 75°C, the device mutt be deretad beved o) 2 13T C mermmum Renctian tomaparsnire and ¢
thermsl resintenca of 1007 C/W junciion 18 amibrent
Maw 3: For opersiion in emirent Tempersrures shove 35°C, the device mutl be deratsd besed 6n o 1877 C merimum mnet-on tempmressss ond »

thermat res‘stance of 187" C junction te smbient.

Application Hints
GAIN CONTROL

To make the LMING » more veariatite smpliti

INPUT BIASING

twa pins

The schemaune thows that hoth inmits aer biswed to

(Y and 8) are provided for gan control With pim 1 and
8 opan the 1,35 k11 resittor sets the gsin ot 20 {26 ¢R).
1t & capacitor is put Irom pin 1 to 8, bypaviing the
1.35 &€ resistor, the gain will go up to 200 (46 dR} 1t
3 reslstor iy placed 1n tarins with the capacilor, the gain
can be et to sny value from 20 to 200. Gain control can
atio be done by capecitively toupling o resistor lor FET)
trom pin 1 to ground.

Additional external componenis can be placed in parasllel
with the internat leedbazk resisiors to 1ailor the pain and

response for ing icatiom, For ex-
smple, we can compentaie poor 1peaker bais respome
by lrequency shaping the feedback path. This is done
with » series RC from pin ) to 5 (paratieling the intesnat
1581 resistor). For 6 9B effective
the fowes! vatue for good itable of
WpnBisopen 1 pos 1 and 8
fow 85 2 kf] can be used. This

ron ts R » 10 %02
pasied then R as
ction 18 hecane the

s1. R = 15400,

round with & 50 k11 or, The bate curean) of the

shout 12.5 mV when left opern Il the dec torree 1o
sitance (rving the LM386 it highet than 250 k€] 1t well
contribnite very hitle sdditinnel affset {ahout 2 & mV at
the Input, 50 mV 21 the output]l 18 the de wrurce
repsiance it less than 10 k{1, then thnrting the unused
inpuit t0 gound will keep the offeel low [sbaut 2§ mV

the nput, SO mV st the outout), For de wauice
ancet between thete valurs we can shnunate srcety
offset by putling 2 resittor frnm the umned input lo
ground, egusl in value 10 the de woirce eosntance Of
course alt athat problems sre ehminsted of the input iy
capacitively coupled.

When using the LM3RE with higher gamt thvpasung
the 1.35 %81 resistor hetween pens 1 and R) at 1o neeoitary
10 bypass the yn g adatvon of
qain and poswble wny 1 This s dens weth 3 @ 1f

tifie iy only Tor closed-loop gans

greater than 9,

0 or 3 short W gaund depenging on the de
source erinniance on the devea Input

98ENT



LM565/LM565C

National
Serniconductor

Industrial Blocks

LM565/LM565C Phase Locked Loop

General Description

The LMSE5 and LM565C are generst purpose phee
tocked f00ps containing » stabte, highly Tinear volt.
sgr controtled owiater for low distortion FM
demodulstion, and # doubis balanced phase deiec-
10r with good carriee suppression. The VCO fre
arency i3 sel with an exiernat resister and cans-
eror, and 8 tuning range of 10.1 can be obtained
with the wme capacitor The characteristics of the
clused loop system—handwidih, rewponte peed,
tapture and pull in range—may be adiusied over 2
wde range with an external resistor and capacitor
The loop may be broken hetween the VCO and
the phate detector for intertion of a digital lre
quency divider 10 obtan frequency multiplicstion,

The LMBESH it specitied lor operation over The
Z85™C 10 ¢+175"C military temperature range. The
LMSGSCH and LMSGSCH are specitied for opera
1on over the 0°C 10 *70°C tempersture range.

Features
® 200 pprv/"C frequency stabilsty of the VCO

Power mippty range of 15 to 112 valty with
100 prev/% typical

= 0.2% tivrsrity of demoduleted oviput

Liness tzoangle wave with in phate 1ero crostings
svaitable

TTL ard DTL compatible phase detector input
and un are wave outpul

o Adfust.bte bold in range from £1% to > t60%.

Applications

Ot and tape synchronization
Modems

FSK demodutation

Fi4 demodutation

Frequency synthesizer

Frequency multiptication and division
SCA cemacuistors
Telrin-try receivers

Signat regeneration

.
-
-
-
.
« Tone Jecoding
-
.
.
.
# Coherenl demodulstors

Schematic and Connection Diagrams
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Wvtsl Con Pockoge

Orde Number LM5SH or LMBEBCH
Ses NS Pochage H10C

Order Number LMSSSCN
See NS Pochoge N14A

LM5568/LM556C

Absolute Maximum Ratings

Supolv Voltage a18v
Power Drinpstion [Note 1 500 mW
Operating Temperature Ranges

LM556C 0°C to +70°C
LMS556 -55"C to 4125°C
Storsge Tempesstute Range ~65°C 12 +150°¢C
Lead Tempeeature (Soldenng, 10 seconds) 300°C

Electrical Charactsristics (1, « 25°C, Ve = *5V 10 ¢15V, unlany atherwite wpacitid]

Pamampren LW WS AL
i T [ o e vex s
Soots Ve . " s " v
Boere Cumraat ' s 1 s -
IS - o " “ " -~
Hom Suater thvern 2t
ry o .
" ) v——re
s “" .
ans o1 o
(23 o -
- w ot
”" 1. .
an an o
T - . LY} Xy [ as v
Veo WV v ay 182 (R] LX LY (N3 10 v
LA [ A} LY 18 -
r—y o . . oo . . v
a LX) L3 L33 -a
Yhages St "0 o net 4 .
ey ) Ve * 18V " " w0 1) 3 " v
Tooiners vorse Veo ¢ v 10 m 1 1 wm . v
Pal 1300000 Oui Hgn » 1 o v 1 ~a
[T o 1
Durent Low VetV e ibma e ne " e v
Cutmnit Low Ve rUIM IcE8ma » - - e -
Outoni Vertage Dons (Lot Vet 13Y
ALY LA} 0y LA e v
Soma 04 1} ot on v
100 ma 1 3 ) 1 v
i 00ma 1Y 1% v
- L2l LX] Y.
LY LR, L1 v
Outewt vertogt Q-00 i ) © 700 ma Ve o 1V (131 " v
oo 0 mA Ve o 13V (3] 7y un BY) v
Vee * WV ) 1 e 13 v
Rlas Time 0 Outpus 100 o ~
Sart Tume ot Outpnt we 0o ~
Morgheng Creacres st New 1Y
|ttt Tomung Aeeuricy oot 3] . 70 .
Veming D 1 o Yempacsiury "o " -—lt
Deste Won Supety Vorop [ [3] 0 o w

¥: For oerating ot sievated 1mpsraturer The device routt be daratsd beeed on 3+ 180°C maximum junction tempersturs and & thermel
1o 10 smbient for both pechoges
.
when ouiDul Nigh typiesity 1 mA law 01 Veg = BV

ahibited end then the output
fue 87 Ry + Ry tor 18Y oo
sve oin §, 13 cursont i roesisery providing 1he Dachegs Dusideti
rater 1o the & berwess

Inw
This will 0o tesemn on, The mesimum 1
Neots §: No oretection woeingt o

Note ¥+ Maiching

Rs ¢ Aglu 20 MAL
ng wetl not be o veserted
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National
Semiconductor

Industrial Blocks

LM566/LM566C Voltage Controlled Oscillator

General Bescription

The LMSE66/LMSGEC are general purpose voltagr
controlled oscdlators which may be uted to gener-
ste square and thangular waves, the frequency of
which 15 a very function of a controt volt
age. The lrequency is al30 3 function of an external
resistor and capacitor

The | M566 o specified for aperation over the
-557C 1o +125°C mulitary temperature range The
LMSEAGE 1t specitind Tor oparstion over the G°C
In 170°C tsmperature ange

Foatures ~

® VWide cupply voltage range 10 to 24 volls
o Very lingsr modulation characierntics

® High temperaty re stahility

s Ewcellent supp v vollage rejection

® 10 10 } frequency range with hred capacitor

® Ffrequency prowammable by means of current,
voltage, resislor of capacitor

Applications

® FM modulatior

Rignal generatin
Function generation
Freauency shill keying
._qc-‘ generatioy

Schematic snd Connection Diagrams

Typlcal Application

1 hHa snd 10 4#is TTL Compstible
Volwge Controfled Omitlarer

i L] S
SN2 e
= gy

bt v

e -4 L e

o re

Ordr Humber LMESOCH
$10 NS Pockage NOOB

Applicatlions Information

The LMS88 mey ba ooerated from enihar § tingle Tupsly
51 thowa s thn it ercuit, o from @
tupply When ooersting from 8 intht wi
wave guiput lpn 4] B TTL compatibl
sink] weth the addinona tf 8 4.7 &) re
oound.

A 001 pF cavacitor i Janecing batween ping 5 ond §
10 orevent parsntle ouclistions thet mey occur during
VEO twitching

trom pin 3 te

. v’ evyt
e TwGw
wherr

™ <R, < 20K

4nd V3  voltage betwaen £in $ and pon |

O99SWT/89S W1

Absolute Maximum Ratings

Sunpty Voltser
Power Disniatron INote 1)
Dellere

? Ungnt Vestage

Qprrating Temperasure Rangr LMSRSH
LML, LMSASCH

Siorsg Temperature Ronge

v
300 mw
v

-55°C 19 +125°C
9°Cta 70°C

-65°C 10 +150°C
300°C

Lead Temoprerature {Sotderng. 10 sxc)

OSOSWT/S9SWT

Electrical Characteristics (ac Tesi Circuit T, = 257C, Ve ~ t6V)
Lmsss Lumasc
PARAMETER CONDITIONS wts
s [ tve | max | osuw | vve | max

Power Supoty Current a0 | s no | 12% ma
Ingurt tmpadance P 2,30 Wwev, vy cov » | o [ v
VO Masmmom Operating 200 300 | 500 ya | o ™

Feeauency
O Frraurey won | 00 20 | w0 | eomfe

Temprrature Cortlageont
P.N...”“w%o_,..nﬁ,.y am 0t 00% [T v
Tesange Wave Quiput Voltsoe ? 24 3 ? 2 3 Veu
Teiangle Wave Output Linesnity 02 | ors os ' .
Sums Wave Output Level | sa A s Voo
Output Impedance (Pin 81 -5 3 in
Sousry Wave Duty Cyele s | s 58 w ] s 60 x
Sauere Wove Aue Time 2 | » -
Scusre Wave £at Time s |0 0 -
Outpmst Current Smt (Pin 4} o8 1 os A A
VCO Sematrerty 1y+ 10%M; ca00 |s6n0 | seon §eooo [eso | o0 | wev
c...ﬂ.ﬂ.n....l Output Vollsgr |, 4o, Froaurency Deviatmn | 250 | 300 350 | 200 | 00 100 "o,
Tote Marmonec Dittortign £10% Freauency Devstion o2 | o 02 s ~
Output Imprdance [Pin 7) 3s 35 anl
OC Levet Pin 11 aas| as | ams| a0 o5 | so v
Output Otfset Volage

Ny - Vol 1 | s | 20 v
Tomperature Drifiof My = V, 1 w00 son wore
AM Rejrcnion 2 | w an
Phawe Detestor Senutvety Ko 06 el o0a Joss | o8s | viedan

Note 1: The manimum Junchon tempersture of the LMSGS 1 150°C white that of the LM%ESC
and LMSASEN 1 100°C For operstion o) tlevatad tlemperstures, devices sa the TO 5 pactagr mut
be deeated bated on B Ihermel resstence of 150°C/W junction 1o ambient o 457CIV jurethon 10 4 ove
Thermal renstance of the duat s tine package o 100°CAW




L0GIC PRODUCTS
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LOGIC PROOUCIS

INVERTERS

54/7404,1504, S04

DESCRIPTION TYPE TYPICAL heay TYPICAL SUPPLY CURRENT ABSOLUTE MAXIMUM RATINGS {Over oparating Iras-alr tamparature range untass niherwise noted )
mw. 90 13 @ 4-bl, dpoietype JS..: 1490 MM 0mA PARAMETER 84 saLs 545 " T4LS s UNIT
unter. The device of lour
ave filp-tiops y con T4LSH0 A2MH2 mA Vee Supply voltage .0 70 10 10 79 10 v
necled 10 provids a divide-by-two section .\ v Inpul vollags -05to -0S1o -0%510 -0%1o -05t0 -0510 v
and a divide-by-five section. Esch -3:3 - out vollag 455 +10 +35 459 270 155
parate Clock Input 1o It ORDERING CODE 00
- o -3t -3 10 ~ X0 -Xto -Xto
changes of iha counter on the HIGH.o COMMERCIAL RANDHS WILITARY RANGES ' dneut curent ) 3 v .3 o s | ™
LOW clock trensitlon, Stete changes of | PACKAQES . S ae, . B
the Q outputs do ool occur Vec=8Y £8X:Taw@°Cte s T0°C Vo m ¥V 2 10N:Tgo ~44°Cle ¢ 128°C N Vollage apphed to output 1 HIGH 0510 | -0516 | ~0510 | -0510 | -0510 | -05t0 |
ously because of Internal ripple o, Plastic DIP N749ON +  NTALSKN oUT  output slate +Vee 4 Ve +Vee Ve Ve s Ve
Theratore, decoded outpul slgn are ramic DIP SS41SH0F Ta Operating frea-air tamparature range -3551t0 &+ 125 Oto 70 *C
sublect to decoding spikes snd should not
be used for clocks or strobes. sck SsaLseow
A gsted AND asynchronous Mester Reset AECOMMENDED OPERATING CONDITIONS
{MR,-MR,) s provided which overrides {NPUT AND OUTPUT LOADING AND FAN-OUT TABLE - ryrry T SUis
both clocks end r LRI ra) st the flip- PARAMETER NIt
flops. Also provided s # galed AND asyan PINS DESCRIPTION sare sa74L8 Min Nom | Max Min | Nom | Nsx Min | Hom | Mec
chronous Master Set {MS.MS,) which .
ovarrides the clocks and the MA Inputs, (54 Inat 2ul LSl Vec  Supply voltags _ M bk 30 5% 15 50 55 48 50 33 v
<stiing the oulpuls to nine (HLLH). TP, Inout dul 8LSu! _ Com't | 475 80 525 | 675 50 {825 | 475 | 50 1 82% v
Since the outou! from the divide-by-two MR, MS tnputs ot ILSu! Vue  HIGH.gval Inpul voitage 20 20 20 v
saction Is not internatly conn 10 the Qy-Qy Oulputs 10! 10LSut [ ‘08 -07 208 v
o3, the device may be oo Yo LOWdsvel input vollage [com .08 <08 ‘08 v
operated In various COUNting MOdEs. [N 3 wiare o 5478 ualt 10ad 1ol 18 ¥nders10nd 10 ba $0uA iy 8 0 = # Bmd Ty, 5nd 8 SUTALS vnR leed A Sult 13 20nA Iy 0nd 2
BC0 (8421) counter the TP, Inpul musi ba  ~04maty, : [ nput clamp current -1 -8 -8 mA
1y connected 10 1he Qg output. The Iom HIGH-Jgve! oulput.current —a00 - 400 - 1000 oA
GWe input receives the Incoming count v I " % Yy
producing 8 BCD count sequence. In a 1
symmetrical 8lquinsry divide-by-lsn lov S0V gnsyefiout curregt Com’l 1% 8 n ma
counter the O, oulput musl be connecied  output Qp To operate 33 a divide-by-two  divide-by-two functlon .O.u. ap_the Input z _ 1 . T C
to the &P, input. The Inpul and e divide-by.live counter no asiernalin.  snd O, as the output). The CF, Input ls T, op ed 125 55 4175 55 L n
1han applied to ihe CP, Input and  lerconnection: squired. The first flip- ° used Lo obtaln a divide-by-live operation at Com'l ] 70 0 0 0 70 C
& divide-by-1en square wave is oblsined at  flop is used as & binary slement for the  ihe Q, oulput. noTE
Vig o 5 0TV MAT tor 848 a0 Ty e « 123°C only
TEST CIRCUITS AND WAVEFORMS
PIN CONFIGURATION Loaic SYMBOL LOGIC SYMBOL (IEEENEC) TEST CIRCUIT FOR S4/74 TOTEM.POLE OUTPUTS INPUT PULSE DEFINITIONS
— aur
2
A{
5 ¢ nraarve | XY A
PULSE
1% W
n "”
vour —.l:x..i .:......uo_ —ul
o,0] D) B9y —':—:.... .:.:i\n_ —.I
wa, (7] [13) nc aurpn
way (1] [D o € ° rositve h -
we [7] mEN L e
vee ] [jenn "
ws, (7] Ho. R = Vo e 13V lor SILSTILS Wiy 3 OV for a0 ainee TTL Temiey
wey 7 [T oy v onirioms] ey INPUT PULBT RTOUIRTMENTS
ann Ampiase | Rep tae | putse wim | tep | trug
sare yov v o tme | tae
supras J0v Iy Yo~y e ) tee
[ yav Ty 0~ 29me [ 23

Signetics
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- NE/SE564

- PHAS PHASE"I'.O'CKED LoopP

* DESCRIPTION

‘The NES584 Is a versatile, high guaranteed. -

" frequency Phase Locked Loap designed

for operation up to 50MHz. As shown In

. the block dlagram, the NES64 conslists of

a VCO, limiter, phase comparator, and
post detection processor.

.. APPLICATIONS

"« High spesd modems

.~ » FSK receivers and {ransmitters
¢ Fraquency synthesizers
« Signai generators .
. Varlous sltcomITV systems

* FEATURES
¢ Operation with single 5V supply
7 & TTL compatible Inputs and outputs
;. .»_Guarantesd operation-to 50MHz
.« External loop gain control
¢ Reduced carrier {eadthrough
e No elabaorate flitering neaded in FSK
{"  applicatlons
“ e Can be used as a modulator
® Variable loop gain (Externally

OUTLINE OF SETUP PROCEDURE

1. Determine operating frequency of.the
VCO-~.
it «N In feedback loop, then
foN X f,.
2 Calculate value of the VCO frequency
set capacitor

o=
Co 2500!

3 Set I, (current sinking into Pin 2) for
= 200zA. After operation is obtained,
“This value may be adjusted for best
dynamic behavior.

4. Check VCO output frequency with digi-
tal counter at Pin 9 of device (loop open,
VCO to ¢ det). Adjust Cq trim or fre-
quency ad. Pirv 4-5 for exact center fre-
quency if needed.  °

5. Closa loop and inject input siggal to Pin
_5. Monitor Pin 3 and 6 with two channel
scope. . Lock should occur with Adye
equal to 90° (phase error).

“6. If pulsed burst or ramp frequency Is

used for input signal, special loop fiiter

Controlled)
ABSOLUTE MAXIMUM RATINGS .
PARAMETER RATING CUNIT
V4 Supply voitage v
Pin 1 14
i Pin 10 6
Pp Power dissipatiop 800 mw
Ta Operating temperature NE Qto 70 °C
Operating temperature SE —-551t0 +125
b‘g Storage temperature -85 to 150 °C
NOTE:

Operation above 3 voits will require heatsinking cf the case.

BLOCK DIAGRAM
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toop FLyER (| 13] rreq. saT car.
toor Furen (] [12] Feo. ser cas.

rumeneour (31, 7] veo oureut 2

[10] v+

[9] veoourpur TrL

sugrrea [7]

crowmo (7]

“Top VIEW

ORDER NUMBERS
NE/SESH NE/SES84N
NE/SES340 -

design may be required in place of sim-
pie single capacitor fliter on Pin 4 and 5.
(See PLL application section in Analog
Manual.)

7. The input signal to Pin 6 and the VCO
feedback signal to Pin 3 must have a
duty cycle of 50% for proper operaﬂon
G118 phase datector. Due to the nature
of a balanced mixer if signals are not
0% [n duty cycle, D.C. offsets wiil
occur in the loop which tend to greate an
artificial or biased VCO offset.

8. For muitiplier circuits where phase jitter
Is a problem, loop tilter capacitors may
be increased to a value of 10-50xF on
Pin 4, 5. Also caretul supply decoupling
may be necessary. This includes the
counter chain Vg lines.

L

NE564
PHASE LOCKED FREQUENCY
MULTIPLIER WITH VCXO '
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ELECTRICAL CHARACTERISTICS Vo= 5V, To=25C, 1,=5MHz, I3 = 4004A unless otherwise specmed

.

Inhe

e

. - .. .SE564 NES84
PARAMETER- TEST CONDITIONS : UNlT i
Min | Typ | Max [ Min | Typ..
Maximum VCO freqiency ° Cy=0 50..1 85 ;. srout 1 60|
Lock range Input > 200mVrmsTA_25 c {0 | 70 ffver “l- 70 %
+ =128°C 20 30 f
= -55°C £0 80 -
=0°C
=70°C . .
Capture range Input = 200mVrms, R, =270 20 30 - - e Of 4
4 VCO frequency drift with [o=3MHz, Ty= - 55°C t0-125°C 1 400 | 1000 - |PPMI*C
temperaturs =0°Cto70°C P
f,=500KHz, Ty= ~55°C to 125°C 250 | 500
=0°Cto 70°C 400"
VCO free runring frequenc L
g frequer —— Gy =80pF e | 5 |8 |35] 5
. 259(;01 Rc= 100Q “Internal” ot s f
VCO frequency change with Veg=4.5V to 5.5V 3 C B N ST L T
supply voitage " - - 2 P e
Demodulated output voltage Modulation frequency: 1KHz ~ W
f,=5MHz, input deviation: Ee ..
2%T=25°C 16. 28 18 28 mvrms
1%T=25°C g 14 8 benldr o) v eeeg | MVIMS,
=0°C 13 myrms I
= -55°C 8 10 - mVrms
=70°C L] mvyrms
B =125°C 12 16 . jmvVems’
Distortlon Deviation: 1% to 8% 1 e %
Signal to noise ratio Std. condition, 1% to 10% dev. 40 40 dB
AM rejection Std. condition, 30% AM 35 35 d8
Oemodutated Qutput at Moduiation frequency: 1KHz
operating voltage t, = 5MHz, input ceviation: 1% .
Vee=4.5V 7 12 Iy 12 mvVrms
Vee = 5.5V 8 14 8 14 mvrms }*
Supply current Vee=5V 1y, Iyg - 45 80 45 | 60 mA "
Output i .
“1" output leakage current Vour=5V, Pin 16, 8 1 20 1 20 #A
"0 output voltage loyr=2mMA, Pin 16,9 » 0.3 0.6 0.3 0.6 v
loyr =6MA, PIn 16, 9 0.4 0.8 04. 1 08 VTl

TYPICAL PERFORMANCE CHARACTERISTICS

LOCK RANGE vs SIGNAL INPUT

VCO CAPACITOR vs FREQUENCY

SE/NE 564 TEST CIRCUIT

1000 i . M
Py i L & WL ;
1 i | } .
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‘ 4 i l
I ' w e .
RS B I -t ; C T8 e,
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T NE/SES64

TYPICAL NORMALIZED VCO
FREQUENCY AS A FUNCTION OF
PIN 2 BIAS GURRENT

>
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s |
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2 el \.
¥ ose - Y
3 - N
3 am
§ .97 -
0.96
—~800pA ~400 -0 L] +10

BAS CURRENT Ladl, PN 2

TYPICAL NORMALIZED VCO
FREQUENCY AS A FUNCTION OF
PIN 2 BIAS CURRENT
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" NORMALIZED VCO FREQUENCY
AS A FUNCTION OF TEMPERATURE
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VARIATION OF THE PHASE COMPARATOR'S
OUTPUT VOLTAGE VERSUS PHASE ERROR
AND BIAS CURRENT (Kp)
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PHASE.LOCKED LOOP

FUNCTlONAL DESCRIPT!ON
(tigure 1) e

The NES64 is a monolithic phase locked
loop with a post detaction processor. The
use of Schottky clamped transistors and op-
timized device geometries extends the fre-
quancy of operation to greater than SOMHz.
In addition to the classical PLL applications,
the NE584 can be used as a modulator with
a coatroliabie frequency deviation.

‘The o output voitage of the PLL can be written

as shown in the lollowmg equation:
('In c))
K\!CO
Kyco= conversion gain of the VCO

fin - = irequency of the input signat
o = {rae running irequency of the YCO

Equation 1

The process of recovaring FSK signals in-
volves.the conversion of the PLL output into
logic compatible signals. For high data
rates, a considerable amaount of carrier will
be present at the output of the PLL due to
the wideband nature of the loop filter. To

EQUIVALENT SCHEMATIC

- NEI 35564

avoid the use 6f complicated likors, a2 com- “canbe ehmmated nl tho déor. avoraga vaive

parator with hysteresis or Schmyt trigger is
required. With the conversion qain of the
VCO fixed, the output voltage as given by
Equation 1 varles according 1o he frequen-
¢y deviation of fj, from fo. Since this differs
from system to system, it is neressary that
the hysteresis of the Schmitt tigger be ca-
pable of being changed, so that it canbe
optimized for a particular system. This is
accomplished in the 564 by varying the voit-
age at pin’ 15 which results in a change of
the hysteresis of the Schmitt trgger.

For FSK signals, an important factor to be
considered is the drit in the Iree running
frequency of the VCO itself. If ihis changes
due to temperature, according to Equation 1
it will lead to a changa in the de teveis of the
PLL output, and consequently 1o errors in
the digital output signal. This s especially
trua for narrow band signals whare the devi-
ation in fjn itseil may be lass than the
change in g due to temperature. This effect

of the, sxgnal is’ retmvod ‘and used .as. "\Q~q
reference to the comparalor In this manner,”
variations in the dc-levels of the PLL oulput
do not affect the FSK Qutput.

VCO.Sectlon )
Due to its inherent high frequancy pertorm-
ance, an emittercoupled oscilfatoris usedin
the VCO. In the circuit, shown in the equi- ~
valent schematic, Iransistors Q21 and Qpy
with current sources Qg5-Qag form the ba-
sic oscillator. The Ires running frequency of -
the oscillator is shown in the followmg equa- N
tion: A . u}“.....\

. 1 FE—-— . E "
fy = 2;&:?}"'—?3) L qua ion 2-.
Re = Ryg = Ryg.= 1004 INTERNAL)
C| = exiernal Inqucncy setting capacutor
Cs= sxray capacll:nca

AT
-
Fal

s e oy

Vananon ol Vd (phase detector ou(put voit:
age) changas the frequency of the oscilla- -~
tor. As indicated by Equation 2, the frequen-

cy of the oscillator has a negative ==

by

SCHAMITT TAIGGEA

[ —

B J:
K

e

Flgure 1

i

dode, .
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. NEISES64

Il

tamparature coetficient"due to the positive
temparature coelficient of the monolithic re-

. sistor. To compensate for this, a current I

‘with negative temperature coefficient is in-

it

-
d

o e

»

v

]

. ¥

ETRRCIN
" e

g

“troduced to achieve a low-irequency drift

with temperature.

Phase Comparator Section

The phase comparator consists of a double
balanced modulator with a limiter amplifier
to.improve AM rejection. Schottky clamped
vertical PNPs are used to obtamn TTL level

7 “inputs. The loop gain can be varied by
' changing the current in Q4 and Q5 which

eftectively changes the gain of the ditleren-
tial amplitiers. This can be accomplished by
introducing a current-at pin 2.

Post Detection Processor

Section

The post detection processor consists of a
unity ga‘gn transconductance amphlier and
comparator. The amplifier can be used as a
de retriever for demodulation of FSK sig-
nals, and as a post detection hiter for linear
FM demodulation. The comparator has ad-
{ustable hyste'resls so that phase jitter in the
output signal can be eliminated.

9 i

FM DEMODULATOR AT 5V

LOCX RANGE ADJUSTMENT

0.01uF

T L00P FRTER
0.01F

FM INPUT  0ATLM, s 2 1
1« MMy o] | .
I ® kM2 M
3IAS FILTER _E{ 7 PP

[P

i gl

18—
s——""=0 1kHz

14 —-L{H | "POST OETECTION FILTER

Lif =

ANALOG OUT

[

Ca

As shown in the equivalenl schematic, the
de retriaver is formed by the transductance
amplifier Q42—~Q43 together with an exter-
nal capacitor which is connected at the am-
plifier output (pin 14). This torms an integra-
tor whose output voitage is shown in the
following equation:

9 yiact

Vo= Equation 3
.

= transconductancs of the amplifier

= capacitor at the output (pin 14)

= signal voltage at amplifier h\gut

Sm
Vin

With propar selaction of Ca, the integrator
time constant can be varied so that the out-
put voltage is tha dc or average value of the
input signal for use in FSK, or as.a post
detection filter in linear demodulation.

The comparator with hysteresis is made up
of Q49~Qsg with positive feedback being
provided by Q.r-Qug. The hysteresis s
varied by changing the current in Q5z with &
resulting variation in the loop gain of the
comparator, This method of hysteresis con-
trot, which is a dc control, provides symmet-
ric variation around the nominal value.

Design Formula
The free running frequency of the VCO is
shown by the following aquation:

1

Figure 3

L te - 3MME fy = —m———————— .
N | Equation 4
<] ratauency sercar 25 A (Cy -+ Cs) 9
dly x Re = 1000
- C, = external cao n tarads
v v Cq = Stray capacitance
$o
Figure 2 <
- FM DEMODULATOR AT 12V MODULATOR
@
el
-
[ty LocK RANGE ADIUSTMENT , R sv .'Sfu's'r‘.f."»'?‘"
T aowt 2
Hl’]_v.oo- rea i 2%
. g MODULANING
T T | = ootwe et . ‘:_g',T !
: [_i wng i R
INPUT QaTuE> 16 2zt s L ! 2ATLF v 1 4 E
te s SMH2 3 § pd - 1 "y s 5
Pl o ; .‘ N
. 4 . ? 3 AMALOG OUT in ’ ™ is A "'..'-l
BIAS FILTER wee  0.1uF 564 Temy = 2wr it M
- 14 14f—0 -_F
[ X =
o—1! 33 = - H]
TION FILTER
. ve »GST OETECTION " Py
T sop [
1
e
—— o = $MHE s i P Y o
= o = | faequency sercar T rheautneT SCT CAP
200 "
MODULATED QUTPUT
[$22¥]

Figure 4
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e NEISE564 1‘“.?

,Thé loop tulfer-duagram shOWl“l‘ls-
by the'?ollbwmg equauon

e e

explained

o

5 J.“By,‘addlng capacl ors to_pins 4 and 5.¢ wo
polesTafe added to the Ioop transfar. lunctlon-’

APPLlCATIONS

FM DEMODULATOR‘ T z
The-NE564 . can, be.used. as: an FM

- demodulator~Thé' Connections for operation
at 5V and" 12V are shown in figures 2 and’3
respectively. The input signal is ac coupled
with the output signal .baing extracted at pin
14. Loop llllennq'_s pr_ovided by the, capac:-
tors at pins 4 and 5 wuth addmonal fnlt_e_ring
Being provndeql by the capacitor al‘.pm 14,
Since the conversion gain of the VCO is not
very high, to obtain sufficient demoduiated
“output signal the. frequoncy daeviation in the
lnput signal should be 1% or higher.

MODULATION TECHNIQUES-. 5!

The NE564 phase.locked 100p can ba modu-
lated at either the_ loop filter ports (pins 4
and 5) or the input port (pin 6) as shown in
figure 4. The approximale modulation.-fre-

‘quency can be determined from the frequen-

cy converslon galn curve shown irf hgurd S.
Thns curve will be app:opdalo (or-s:gnals
miedad mto pins j_a_nd 5. a8~ -shown in
figure 4.7 s

N

FSK_Demodulatxon e
The 564 PLL is panlcularlymattrachve for
FSK demodutation since it contains an inter-
nal voltage comparator and VCO which have
T compatible inputs and outputs, and it

‘can operate from a single 5 voit powqr sup- .:

ply. Demodulated dc voltages associated
with the mark and space frequencies are
recovered with a single external capacitor in
a dc retriever without utilizing extansive fil-
tering networks. An internal comparator,
achng as a Schmitt trigger with an adjust-
able hysteresis, shapes the demodulated
voltages into compatible TTL output levels.
The high frequency design of the 564 en-
ables it to demodulate FSK at high data
rates in excess of 1.0M baud.

tune 15’ to 10.8MHz. e

rlgure 5 shows .a: high- frequency FSK - de-l

coder designed for input-frequency: devi-i‘:

ations.of + 1.0MHz-centered around a {reew - ;
running frequency.ol-10.8MHz. The value-of-:
the'timing capacitance .required was esﬂ-'
mated . from figure 8 to be- approxiniateiy- ¢
40pF. A trimmer capacitor was added to fine- %

s

The lock range - graph- xndlcates thal lha
= 1.0MHz fraquency deviations will ‘be within-
the lock range for input signal levels greater -
than.approximately 50mV with zero pin 2 blas
current. While, strigtly. this figure’is appro-
oriate only for 5MHz, it can be used-as a
guide for lock range estimates at other f,’
frequencies.

RETI I

-

T'he hysteresis was adjusted experlmen!ally
via the 10kQl potentiometer and 2k(l bias ar-.
rangement to give the waveshape shown in: .
figure 7 for 20K, 500K, 2M baud rates with .
square wave FSK modulation. Note the mag-
nitude and phase relationships of the phase
comparators output voltages with respact to’ -
each other-and to the FSK output. The high
frequency sum-components of the input and ;
VCO frequency also are visible. as noiss on
the phase comparators outputs. B

.;vc

10.8MHz FSK DECODER USING THE 564

i

Figure 5
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= *NE/SE564

‘é‘ﬁﬂA’sE,’g:éMPARAmR (PINS 4 AND 5) AND FSK (PIN 16) OUTPUTS.FOR DATA RATES OF .. .....

100wV . 100mY s0u8 100mv 100mv 2.8

L NN

av. v

(a) 20K BAUD . 2 (b) 500K BAUD .-

100mv 100my $00aS

A I T AR L ER

NOTE
Top trace-pin 4
= Canter trace=pin 5

Bottom trace-pin 18 - (¢} 2.0M BAUD
Figure 6
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VIDEO AMPLIFIER NE/SES92
ﬁ

-

DESCRIPTION FEATURES PIN CONFIGURATION
The SE/NE592 is a monolithic, two stage, * 120MHz bandwidth .
ditferential output, wideband video amplifi-  * Adjustable gains from 0 to 400 DH, FH. N14 PACKAGE
er. It offers fixed gaing of 100 and 400 * Adjustable pass band . .
without external components and adjust- * No frequency compensation requiréd ’ weur2 (1] 1] meut
able gains from 400 to 0 with one external ¢ Wave shaping with minimal -external" * e (2] (1] nc
resistor. The input stage has been designed components Gog GAN 1~ ) Gaa GAIN
so that with the addition of a tew external G“:g‘ﬁ ;!“g:m
reactive elements betwaen the gain seiect . - seLeer L= 7} u'.f.cr
terminals, the circuit can function as ahigh  APPLICATIONS v- [E 'E) v
pass, low pass, or band pass filter. This  « Floppy disk head amplifier we (1] TYne
teature makes the circuit iceal for useasa e« Video amplifier o
video or pulse amplifier in communications. s Pulse amplifier in communications outrura 7 (3] output e
magnetic memories, display, viceorecorder  « Magnetic memory TOP VIEW
systems, and floppy disk head amplifiers. « Video recorder systems ORDER NUMBERS
Now avallable in an 8-pin version with NESS2DH NESI2N14
fixed gain of 400 without external compo- NES92ZFH SE592FH
nents and adjustabie gain from 400 to 0 .
with one external resistor. H PACKAGE"
ABSOLUTE MAXIMUM RATINGS Ta= 25°C unless otherwise specified. oUT 1
PARAMETER RATING UNIT
WPUT 2
Supply voltage =8 v Gag GAIN
Ditterential input voltage R v seect
Common mods G1a GAN ® ® A
Input voltage h =8 v seLecT
Output current 10 mA NOTE . .
Operating temgerzature range Pin § connected to case ’
SE392 ) -35to +125 °’C ORDER NUMBERS
MES92 0to +70 ic NE532H SE59H
Storage temperature range -85 to +150 °C “Matal cans {H) not recommenced for new de-
Powaer dissioation 500 mw signs.
EQUIVALENT CIRCUIT i
/8 DE, FE, N8 PACKAGE
3 .
INNL T T o weut2 [T (3] eyt 1
2.4x 2% oK (A1) LK N G QAIN
% % gl % % v G‘s’sfé‘ér[z 7) sileer
i L
| i I ' v- 3] B
L IS 2 -
i i i .'—"K outpuT2 (4] z] OUTPUT t
i i

11
]
| Y

. TOPVIEW

; s o N B

’ . AN O ouTPUT 1 ORDER NUMBERS

4 oyt s ™ i NESI20E MES92NS

NPyt * o—< }o P S, NESO2FE <s92FE
M —sx QUTPUT 2 .
sra O——2 0T .n
53 % %

o N e
/)

¥
“AAA-
H

SYNAN

gsna %seo ?'AK




ANALCG DIVISION JUNE 4983
VIDEO AMPLIFIER i NE/SE592
DC ELECTRICAL CHARACTERISTICS T, = +25°C, Vgg = =8V, V¢ = 0 unldss otherwlsa spacifled.

Recommended operating supply voltages Vg = = 8.0V.
, NES92 SE592
PARAMETER TEST CONDITIONS UNITS
Min | Typ- Max |- Min |- Typ Max
Ditferential voitage gain :
Gain 1! R = 2K0, Vour=3V p-p 250 400 600 300 | 400 500 Vv
Gain-224 ' 80 100 120 80 "} 100 110 viv
Bandwidth
Gain 1! 407 40- MHz
Gain 224 90 90 MHz .
Rise time
Gain 1! Vour =1V p-p 10.5 10.5 ns
Gain 224 > 4.5 12 4.5 10 ns
Propagation delay
Gain §! Vour= 1V p-p 7.5 7.5 ns
Gain 224 6.0 10 8.0 10 ns
Input resistance .
Gain 1! 4.0 4.0 xQ
Gain 224 10 30 20 30 kQ
Input capacitance? Galn 2* 2.0 2.0 pF
Input offset current 0.4 5.0 0.4 3.0 #A
input bias current 9.0 30 9.0 20 »A
Input noise voltage BW 1kHz to 10MHz 12 12 avrms
input voltage range =1.0 =1.0 v
Common mode rejection ratio
Gain 2¢ Vew= 1V, F<100kHz 60 86 60 £6 da8
Gain 2¢ VYeom= 1V, F=5MHz 60 80 d8
Supply voltage rejection ratio
Gain 2¢ AVg = = 0.5V 50 70 50 70 d8
QOutput offset voltage
Gain t Ri=w 1.5 1.5 v
Gain 2* R == . 1.5 . 1.0 v
Gain 3? R =e 0.35 0.75 0.35 0.75 v
Output common mode voltage ’ R = 2.4 2.9 3.4 2.4 29 3.4 v
Qutput voltage swing dilterential Ry =2K . 3.0 40 3.0 4.0 v
Output resistance - 20 20 Q
Power supply current R == 18 24 18 24 mA
THE FOLLOWING SPECS APPLY OVER TEMPERATURE 0°C s T, s 70°C -55°C 5 T, < 125°C
Differential voltage gain
Gain 1! R =2k, Vour=3V p-¢ 250 800 200 600 viv
Gain 224 _ 80 120 20 120 A\
input resistance
Gain 224 8.0 8.0 K0
Inout offset current 80 5.0 uA
Input bias cufrrent 40 40 2A
input voltage range =10 =1.0 \
Common mode rejection ratio
b Gain 2t Voy = 1V, F < 100kHZ 20 50 ¢
¢ 3uopiy vonrage rejecilon ratio
t Gain2* aVg= = 0.5V 50 50 dB8
I Outout oftset vottage
' Gan 1 R == 15 1.5 s
| 3ain 24 A == 1.3 1.2 v
Gan 37 R == 1.0 y 1.0 v
! Qutcut voltage swing ditterential| R =2K 2.8 2.5 v
t Power suoply current A == 27 to27 mA

NOTES,

Gain seiwct 0ins Gy s 30na Gyy SORNECIsS tagalner
2 Gain seinct pins Gajy any Ggq SOnneciec 15Gther

[

Alt j207 3eie2t 5:n% Cpen
ApDIEY 10 14D 21210N Oy
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)
TYPICAL PERFORMANCE CHARACTERISTICS
COMMON MODE REJECTION OUTPUT VOLTAGE SWING PULSE RESPONSE .
RATIO AS A FUNCTION OF FREQUENCY AS A FUNCTION OF FREQUENCY -
100 10 ~—rr 1.
GAIN T V" :t‘ V': eV
3 wal . e e
Z = 1.2
< N 1 g0 >
= -] v e n
8 : »s : g o ///
1 G :: 4.0 : - . R
T§ e K b g ,”L;
< I ET = 3 /
‘5 40 2 2 (X
Z 30 'i' 20 N 3 o2 /
§= 2 o ;
§ 0 S -02
% 1on Tao I o M oy P TR 0 1008 TR 0 s e w38
FREQUENCY—HE FREQUENCY—MME - TIME—ns

PULSE RESPONSE AS A
FUNCTION OF
SUPPLY VOLTAGE

DIFFERENTIAL OVERORIVE
RECOVERY TIME

2l

- 1.5 T
Ve 4V ! GaIN T
S oo 14 T, % 25°CH

| Ta=25°C a:' wa
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b / e ve© fav |
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2 7 J 250
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3 3 os A
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TYPICAL PERFORMANCE CHARACTERISTICS (Cont'd)
GAIN vs FREQUENCY VOLTAGE GAIN VOLTAGE GAIN
AS A FUNCTION OF ADJUST-CIRCUIT AS A FUNCTION OF
SUPPLY VOLTAGE RADJ (FIGURE 3)
“ pRYY e T o
TaT28°C 02uf l'-m”t‘!:’t»
? ) Ry ® ] {— —0 2 100 SN fGURL
[}
g w g ‘.
g n nj:' “2‘ 1 \
3 L g s S—
> o
g.-» 300 N
% \ z —
w 10 \v.' T8V "o & wn S ;
a ML H
-n 11t Sl 2 1 B
1 s 10 50 100 300 1000 Vg = =6V Ta=25'C 1 10 108 - 1k 10K 108K 1Mu
FREQUENCY—wis Raps—t
SUPPLY CURRENT SUPPLY CURRENT dUTPUT VOLTAGE AND
AS A FUNCTION AS A FUNCTION CURRENT SWING AS
OF TEMPERATURE OF SUPPLY VOLTAGE A FUNCTION OF
SUPPLY VOLTAGE
2 % — y
vgr- I Tarw'e - r.‘i e
» “
A 2 s
< . 7 : g /
E o i il o
3 i A i o'
Lo — o 3Z wo Le
: A N H 43 S
2 v 2 " Ez = X
£ . > W HNBrZ
2 2 3t *
1s 3 7 53 d
A d 3 1a
“u - 3 &4 1% 140 : x/f [ s [] %9 .0 s.0 5.0 78 (L]
TEMPEAATURE-~'C ’sUppLy YGLTAGE~ 2V SUPSLY VOLTAGE— 2V
¢
OQUTPUT VOLTAGE SWING INPUT RESISTANCE INPUT NOISE VOLTAGE
AS A FUNCTION OF AS A FUNCTION OF AS A FUNCTION OF
LLOAD RESISTANCE TEMPERATURE SOURCE RESISTANCE
re T 'I,’a e n GAN T GAIN 2
‘ ' T rc Vgt I8V ” ver teV |
30 30 - Ta28'C
2 ! H ‘ } l i l L EN aw T 19 unt
R i ' R pd 3
1 é S.OI 7 LB I : T ‘ :. 3 . ‘:. ied ‘
i, Vb b g L Lt | F . .
w T T I P i Ve = i
K i 3ol A 3w , 7
3 T 1] 2R 4w
' : i i { § » 1 2 10 ‘ l
[ HI T z
Pl AT 2R H P
2 ! ] B T
re t ° ! 1 -
! edtll L ; Nl
0'0 13 ico W3 a 10w -53 b I k23 50 00 49 A} AL @ i o
' 04D ACHISTANCE~1! TEMPEAATURE-"C SOUNCE RESISTANCE—0




ANALOG DIVISION

- ey

© JUNE 1983

VIDEO. AMPLIFIER

NE/SES592

TYPICAL PERFORMANCE CHARACTERISTICS (Cont'd

PHASE SHIFT—DEGHEES

VOLTAGE GAlN—dB

PHASE SHIFT AS A
FUNCTION OF FREQUENCY.

2
vg® zav -
Tar25°C)
-5 : \\
N
N
-0
-1
\\
\\
-2 .
He T 4 0 DL
FREQUENCY—MIT

VOLTAGE GAIN AS A
FUNCTION OF FREQUENCY

-
Vgq= 87
Ta®28’c
=z
58 AT A * KA
w )t
GAIN 2
kL
2 p
i} \\
? 1
1——_-\0 T 230

FREQUENCT—M™

PHASE SHIFT—DEGAREES

YOLTAGE GAIN-~Jt)

PHASE SHIFT AS A
FUNCTION OF FREQUENCY

L}

Vg2 v
o b\, T, 1°C
o
100 N,
-1%0 \\
-100
=250 t\
~550 \
\\
.,“| 1° 109 1000
FAEQUENCY—MHM2
VOLTAGE GAIN AS A
FUNCTION OF FREQUENCY
(ALL GAIN SELECT PINS OPEN)
vs|= eV
Ta225°C —
CAIN 3
»
0
10 l
g — N\
\
=10
b 7t \
/ \
=30 /
-0
N I

o B 1 At}

100 1000

FREQUENCY—MMZ

e

H
TEST CIRCUITS Ta=25Cunless

otherwise specified

Yin

9

i J
‘ism

n

A

a]l

Ay Vour

.,,,O

\~

<

sin 25

Y
"

0.2aF

0.2sF

b

1V

[ C———
. -
fout 'nr‘;'-
® 2w . -
. 5] R

Wl




ANALOG DIVISION L ‘ JUNE 1983
VIDEO. AMPLIFIER ) . NE/SES92
TYPICAL APPLICATIONS. - .

FILTER"NETWORKS

e FILTER Vo {s) TRANSFER
. SIL
Z NETWORK TvPE - Vi 1g) FUNCTION
. T4 X 104 r 1.
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1.4 X 104 i S i
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BASIC CONFIGURATION

- NOTE
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