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Abstract

This special project is One-way Fiber Optic Interconi using multiplex

communication techniques.Circuits utilization is composed of two partts, ie.,

transmitted part and recetved part.Audio signal is converted into electrical signal and

modulated by pulse frequency modulation ( PFM ) ,through time division multiplexing

(TDM ) and then the LED is modulated for output. Light signal will be transmitted to

a receiver via a fiber optic link and photoodiode will convert it into electical signal.

After demultiplexing and demodulation and then amplifying,out from voice signal will

come local speakers.
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Cross-seciion of three types of

Polarx:au'on Preserving Fisers.

TYPES CF FIBEAS

There ars numerous types of cptical fibers available ccmmerciaily. A very orief
summary af some of ihe key fibers is given beiow.

a  Step-incex fibers have a core diameter of 50 to 1000 pm. They are low cost,
easy ‘o use, but are limited in bandwidth. (They are not generally used for
data ransmission) _ .

= Graced-index fibers have core diameters cf 50, 2.3, 100 and 200 um. They
have good bandwidth capabilities ranging up to - 800 MHz/Km and are easy <
work with. T R R -

» Singlemcde fibers have care diameters from 3.5 to 10 um, cepending on the
wavelength to be used. They support cnly one guided mode in the fiter and
are capable of very high bandwidths (chromaiic ciscersion imits the
Langwiath). Typical cladding diameter is 125 um, although 8C um clagding is

" also avzilable. e ) ’
s Polarizaticn-preserving fibers are basically singlemode cr few mode
- waveguides.  These fibers can hald the poiarizaticn state of lignt launched inte
them if the proper orientation of the source is maintained.- Appficaticns inciude
fiber gyroscopes, fiber interferometers ang conerent ccmmunications. Three
vpes of aclarizaticn cresarving fibers are shown Salow.

| FAST AXIS

e g.@) :
N N —
BOW TiE PANDA D-CCRE

a A number of special fibers (such as dispersion shifted fibers, doped fibers and
{fluorocarbon based fibers) are available for specialized and R&D applications.

SEASTAR OPTICS



Pt s e e e

srasl

Y L e p A g pe

oFTICAL DEVICES

———

ISR PARAMETERS

‘nfermaticn on performance characteristics ¢f the cptical fibers is usually provided
nv the manufacturars in terms of their geometrical, cptical and. envircnmental pa-
ramsiars.

A listing of some of the basic cptical fiber parameters is given below.

s 1ne cladding diameter is ganerally 128 um.
« Core cdiameters are commonly 30 um, 32,5 um or 100 um for muitimode fiber.
s Zladding non-circuiarity is usuaily about 39%.

1 \Jr\ - Numericai aperiure s defined as the sine oi half the maximum angie of
ceptance at which 2 figni ray can entar 2nd ramain cenfined within the core
o. a tiber. This can be Giractlly determinec by measuring she smergance angle
_,—_wq.—_—

of lignt exiting the fiber or computad from NA = Y iTZare — ! f'addr'g.

s« Y -number (ar normalized .-'requency) gives a messure of light srcoagction con-
aons in a fiber. A si2D indax fider beccmes singiemode for a given wave-

ST

'angth when V < 2.405. Cne can caicuiaie V using :

:u(l ~ ra g

Vo= NOETS
/‘.
T 2 = fiber core radius
ey - - .
=< 2 Neore VA * = waveiengih of light
A N A :
NA = numernical gperiure
; AT
A= ’\ Ocore - Ncladding / / Neore
= 2 x 10™ {singlemode fiber, typ.)
=2x107% {muitimece liber, typ. )
Tvpical NA's are: Steplndex ~her- 0.3-04

Graded Index Fiber - 0.2

Singlemode Fiber- 0.1

~hus, for the fiber ‘0 procagate only cne mode, we c2n use hcur-off = 0.58 (3/V)

to give: ‘
Wavsiancn Anproy Core Diametar 193) [

370 nm 3.0um

780-820 nm 5.0 um

1.3C00 nm 3.0um

1,330 nm 10.0 um

33 SEASTAR CPTICS



« Attenuation of light in ine tiber is the result of scattering by microscopic non-uni-
‘formities in the refractive index and by absorption on unwanted matenai in ta
iter. This causas an exponential decay of apticat power zlong the fiber de-
scricec y:

P{z) = Poexp(-az)

where P(z)is optical power at distance z from the input,
i Po is cptical power at the fiber input, and »
@ is the atsorption cceificient T in 1/km, but often stated dB/xm )

. L T - -

The grach ceiow shows u.e typxcﬂ attenuation for a singlemode fiber.

I
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3 i Arenustion is the amount of light power.lost as ligh:
{ T
N I | leavels slong 2 hiber. typically expressed in G8ixm.

~
-
OPTICAL FIBER APPLICATIONS
Muimoce Swglemnoce Poianzason Low 3Svemnngence
gty Sipars Mamsamng Fioers Fibers S’nqlevmo.nu«g M
.
12 Dataunng iJ 7:0ef gouc L Cconerenl uans. U Polanmwinc sensors U Fioer tasers
- sommunicatons TugSIoN Sysiems
3 Lokt areA nemorxs = Fiper sorators 22 F-ber amottieny
{7 minetgrometng {1 Remagrch 1o . -
zensors acpaans e won ° 3 Temoscanse
NSNS $BNSOrS
Z S.ngremoce Z Remoie senungat
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NES65A

@ MOTOROLA

PHASE-LOCKED LOOP
SILICON MONOUTHIC
INTEGRATED CIRCUITS
PHASE-LOCKED LOOP
The NES65A is designed for generai-purpose phase-locked loop
applications to 500 kHz.
18 P SUFFIX
o PLASTIC PACKAGE
2 Sta'n!e Cantes Frequency — 200 ppm/°C (Typ) ! CASE 545-05
® Flaxible Power Supply Range — 4 ————
25 to =12 Volts witn Smail Frequency Ornift — 100 ppm/% (Typ) —t =~ .
. “vea it (Top View) deine
* Low Total Harmonic Distortion of Demodulator Qutput out ,T‘_. F e
- 1.5% (Max) S =
1nOut “Tbl € = _‘l :'—‘
e Linear Triangle Wave Output — 0.5% (Typ) = ! =
veoct I P e
e TTL, OTL Compatble Inputs and Outputs Ouiout ey l - i —
*hase i i [ !
Compersmr_{§ i | vEO! [} 55 evee
* Adjusiaple Mold tn Range — = 1% 10 Dz50%. i VE9 tnou ™ e
| D owmE T e
o (Tt T T
) Yorsge

i FIGURE 1 — REPRESENTATIVE CIRCUIT SCHEMATIC
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MAXIMUM RATINGS

— Raung | Symool | Value | Unet I
! Power Supoly Voitsce | ¥Yec | 2 ] vde |
g
i Power Dissication (Package Limitation) | D | 3.25 | mw |
| Oerate a0ove 25°C H 56 I mwrec
| Coerating Amovent Temoerature A mnge | Ta | Oto+70 | 26
torage Temoerature Rance | an | =55 to 150 c 1'
] 1

ELECTRICAL CHARACTERISTICS iTest Circuit Figure 2, T5 = 25°C, Vg = 6.0 Vdc unless otenwise noted.)

! Charactenstic ! Min i Tvp Max i Unrt
| Power Suoply Current i - | 3.0 | 125 | mA
Input Imoecance (Ping 2, 3) | - I 5.0 ‘ - i «
| <ovcvivicov 1 y
| 1nout Level Required for Tracxing i 10 | - ! - mVvms |
i ‘4 10 kHz, 210% Frequency Deviation H i | i
| ¥CO Maximum Cperating 7 reauency i = | 500 | - ] <Hz i
| Ch=270F i | i ! |
| Coerating Frequency Temoerature Coetficient ! - i 00 | - somiST k=
| Srequency Dritt with Supply Yoitage = i R = zomi% i
| Triangte Wave Ouptut Voltage 20 T4 3.0 /00
| Triangre Wave Outoul Lineanty - i 35 ] - [ - 1
=
| Square Wave Qutout Level 1 47 5.4 ' - Voo
| YCO Outout Impedance (Pin 4} - 5 - <« |
| SQuare Wave Duty Cycle 40 30 30 % !
| Square Wave Rise Time i - | 20 | - ] '
| Square Wave Fall Time - ) - s
i Qurout Current Sink 1Pm 41 28 10 = —-a
/20 Sensitiviry = 2500 - -V ]
| Semoculatea Cutput Voitage (Pin 7) i 200 i 200 - i ~voo )
!, v '0 <Mz, :10% Fraquency Seviation !
| Total Marmonic Distortion | - 02 i 1.5 | %, i
! ‘L * 10 kA 2 10% Fraquency Deviation : ! { )
| Sutout Impedance (Pin 7) - 315 - <
« 2C Cutout voitsae Levei (Pin 7} 10 45 0 4
Zutout 2ffer Voitage tingut * 9) - i ] 200 nv
v7.v8/ !
| Tamoerature Onitt ot /V7-VE/ - 300 - 495
| AM Rejection $ - 40 - z8
| Phase Detector Sensitvity Ky . - 283 - Jiragian
FIGURE 2 — TEST CIRCUIT SCHEMATIC
o -s0v?
A —-— —
vdur | S00= | = i, ) =10uF : ange
- 3 or | osesgd = S
Frequency | — o> a5 ;! = — -0 Sutsut
3 12 i 4
o I - |
- i 44 nEsssA il 2 2 - { R !
! ! | 5 | 0 | :j J -
4 1 b i i
{ | {__S_Q 9;—.—_.J | Democuistea
| (. 7 3 ' X 0.0027 uF 3 s Qutout
| s00g | | 4 > i 1808 uc1ran
| | ‘ L e ———— 0.001 kF =N 15 = 3.09 k | sCcP1
| | l | Ottset Voitage
i 1 I L — (V7-v6)
i b w9 x T100SuFZR 0.1 uFTS 0.1 WS a9 ad Savass Wevs
| ! = =I10uF —_ = = Jutout

<

S0V
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RE 3 - POWER SUPPLY CHARACTERISTICS
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| il:« 2 ly(/( | | | {
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! A1 7040 L 4 :
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FIGU
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FIGU

TITAL SUPPLY VOLTAGE VOLTS)

RES - LOCX RANGE wersus INPUT VOLTAGE

o

HKUBRMALIZLU LULK HAKGE

PEAK TS PEAK INPUT VOLTAGE (mv)

FIGURE 7 — LOCK RANGE
{As 3 Function of Gain Setting Resstance)
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FIGURE 4 — VCO CONVERSION GAIN
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| vege:53V i i i

= —ﬁ:
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FIGURE 5 — CSCILLATOR QUTPUT WAVEFORMS

FIGURE 8 — AM REJECTION CHARACTERISTICS
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NES65A

GENERAL APPLICATIONS INFORMATION

The following formulas are useful when designing with
the NESG5A:

N

1. Center Frequency — to =

1
3.7 RgCo

‘Where: {5 is the frequency of the VCO without input
signal. For RQ, CQ circuit location see Figure 2.

(5}

. Loop Gain — KgKpA

Definitions:
KQ — VCQ Conversion Gain — the canversion factor

between VCO freguency and control voltage.
Xo = 4.12 {5 (umits are in radians/sec/volt)

Exampie: for VCO Sensitivity @ 10 kHz (in Hz/voit)

| 4.12x 10% = 5600 Hz/Voit

X
o 2 7 radians

K -Fhase” Cetector Gain Factor — (he conversion

and-"tne pnase aifference detween input and
VCQC signals. Units are :n voltsiradian.

3.1eA
K R me———
D Ve
cC
Whare: A =HRE 10 AT
~ance: Ko = 8.1 f1R6.R7Y
vee

Where: Veoo is total ystem cucoly voitage,
fIR6-R7) s internal amonlier zan (See Fig-
ure 8). Vg - total sucoly voltage to the circuit,

3f
3. Lock Range — f =+ 2
vee
Where: {{_ is the range of frequencies in the area
of {5 over wnich the VCQ, once iockzd to the
inout signal, will remain locked.

1
4. Capture Range —I,:::Z— / z

Where: ‘. is tnat range ok ‘requencies iround
"o aver wnich the icop will acquire iock with an
input signal initially starting out of lock.

ir = Time Constant at Pin 7)

’

FIGURE @ — INTERNAL AMPLIFIER CAIN CHARACZTERISTICS
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. n
Semliconductor
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i z z
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LM566/LM566C Voltage Controlled Oscillator ' TS € g:
nC e %0
Ganernl Daserption ) ke 3
1 The UMREEILRANGAE mre genreal purpate valtege ® Mg tee Moree atehito, O
z enntentted waittatans which may be ueed 1o gerer ® Farellent supply valtane cryeetinn
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iLow NOISR ...opesns i s v v pusmsss 30nV p-p (0.1Hz to 10Hz)
o e EAR YR R § 3nv/y Hz at 1kHz
L5 DRI wompens s v oy s 5 SemEmass B @ ARRI § 5 e 0.2uV/*C

fHign BOOEA . ocinuiiyig padmnag s wades 17V/us Slew Rate

_’v" I .. 33MHz Gain 3andwidth
iLow input Offset Voltage ....................... 0LV
;Excenent CMRR 126dB {Common-VYoitage of =11V)
{ High Open-Loop Gain ..................... 1.3 Million

Aeplaces 725, OP-33,
3E3334 in Gains >3

OpP-d8, OP-0T. ADS510. ADS1T.

Avaiiapie in Die Form

SIS

ORDERING INFORMATION ~

)
;= PACKAGE
 2ei5C
g HAX CZRA0IP  3LASTC
nv) o9 3-PIN 32N
3 CP37AYT  CPITAZ - - UL
S SP3TES ZP37EZ PaNED WOiICCM
EY) CP378S° CP3782Z° ML
X CP37FJ SP37FZ NOVCCé4
0 oRPIrCyt SPIICT = - AL
‘0 SPITGY oP37GZ SP37GP - {iN
€0 - - CP7GSTT - 0uND

= X 2awices drocessedin olalcomonance 0 *4il-372-333. 3cc 383 aiter zant
“umpoer. Consuil facwory for 883 cata snest.
3urn-in is avauaole on commercial ana IPCUSIS

' 99¢/91 Dara Boox. Sacton 2.
~ef avallaouiity and burn-in informagon on 3C sacxa
23R8 2rfice,

GENERAL DESCRIPTION
The OP-37 crovides the same nignceriormanceas :he CR-27

—— ———— | om

or-37

LOW-NCISE PRECISION HIGH-SPEED
OPERATIONAL AMPLIFIER \AveL = 5

The OP-37 provides the low offsetand drift of the OP-07 olus
higher speed and lower noise. Offsetsdown to 25uV and drift
of 0.6uV/°C maximum make the OP-37 ideal for precision
instrumentation applications. Exceotionally low noise
e,,=3.5n‘//\,?3tTOHz),alow1/fnousecomer:’requencyor
2.7Hz.anathe nigngain ot 1.3 million, ailcw accurate hign-gain
amoiification of [ow-ievel signais.

10 =2CnA and 13nA respectively.

3-PIN HERMETIC OIP

Z-Suttix)
TO-39 4
J-Suttlx) ZPOXY MINI-DIP
(P-3Suftix)
3-PINSO
1 S-Suttix)

OP-373RC/3883
LCC PACKAGE

St § {RC-3uttix)
ut the cesign is opumized for circuits with zains
Nantive. Thiscesign change increases siew rate o 17
3nd gain-oanawidth product 0 83MHz.
SIMPLIFIED SCHEMATIC
s
$as $ae == D L
— f—— ) 21
: el > R ,.<,.,
zar Zag 7 273 Gl ™
& N 7 a9
—_— s 20N
T~ 1 220 319
Pty Sty :\ < ——00uTur
NON- Zan
€ ] 5
il -
5 [ N 3 7 g T T A o ’,‘5
— — ———— A A——, e A L S
e L X
ol e 2
TR & AZ ARE PERAMANENTLY A0JUSTED = =
:‘r‘wuzn TEST FOR MINIMIM = - A
SFFSET VOLTAGE. v K] )

7/89, Rev. A2
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QOP-37 LOW-NOISE PRECISION HIGH-SPEED CPERATIONAL ~

-

PSRR and CMRR exceed 120aB. These characteristics. Operating Tamoaerature Ranga
coupled with iong-termdrift of 0.2uV/month, allow the circuit OP-37A, OP-378, OP-37C {J, Z, RC)......... -35°C
designer to achieve pertormance [aveis previously attained QP-37€, OP-37F (J, 2) .
only by discrete designs.  © - OP-37E, OP-37F {P) ..
Low-cost, high-volume production of the CP-37 isachieved by OP-37G (P.S. 4, ) ... TR =
usIng on-chio zener-zap trimming. This reliadle and stable Lead Temperature Rangs (Soidaring, 30 sec) ..... py
: . . z . 1 i ¢ 85°
oifset trimming scheme has proved its effectiveness over JUNCUON TBMDBIAUIB oovvvcsrvevneenseniennnnne. 5570
e many years of production history. SPACKAGE TYPE 3., (NOTE 3) 3.
. The OP-37 brings low-noise instrumentation-type perfor- 538 ) 50 13
mance ! div i nicr t
ance !0 such diverse aopnca.l.xons ;s micropnone, tape- 3-Pin Hermenc OIP (@) — -
nead. and RIAA pnono preamplifiers, hign-soeed signal con- -
. o 3-Pin Plastic DIP (P) 103 13
ditioning for cata acguisition systems, and wice-pandwidtn
2 (o1 ™ a
instrumentation. 20:ContactL CC(HC. 1) 29 =0
3-PimS0 (S) . 1s8 43

ABSOLUTE MAXIMUM RATINGS (Notz 2) NOTES:

Supoply \/onage =22V 1. For supgly vcitages less than =22V, the absoiute maximum ir
¢ . 2qual to the suoply veitage.

nternal Vi e (Note =22% N
~ % al.. CItag’;: QVQ[- 1) T ’ 2. The CP-37's inculs are zrotecied Sy Tacx-10-2acx Cioces. -
3 Outzut Shont-Circuit Duration .........cocovveeeenneenn........... Indefinite ras1SIOrs are not uSeC in order 10 aceve low naise. f aifferentz
: Differential Inout Vattage iNG12 2) oo =0.7V 2xcaeas =0.7V, the ncut current saculd Se hmited 1o 25MA.
H Differentiai inout Current (Nota 2) =25mA 3. B, s scecifiec for warst S3se mounting ZoNAINENS. 1.3, 3,

“awice in socket ‘ar TO, CarOIP 2-01P. ana LCC packages: =
ior gewice scidered 1o onnted circust 2oard for SO tackags.

- 4. ADdsolute maximum raungs 213ciy '3 20th CICE ana pacrage:
atherwise noted.

Storage Temeerature Range . ..=33°Clo =18

ELECTRICAL CHARACTERISTICS = V. Ty = 25°C, unless otherwis2 notec.

OP-37A/E OP-378/F QP-37C/G
3YMB80L CONDITICNS MIN TYP MAX MIN TYp MAX VN TY? MA
3132 ‘a3 - 2) 25 - 20 33 - 29
-373-T2rM Yag _ ) R
Sz oSrERET He28SS - die ’ - : 3 - s :
~2ui Ctfset Current ~3 - T g5 - 3 e - 2
~3ui 3138 Currant 3 - =10 =3 - =52 s - =15 =3
=210 13h2
n Noise Loitage 2an-o R - 133 313 - e3 3 - 235 o B
otes 3. 3
3 = "OHz Note 3 - 335 3.5 - 35 - 28 3
L Noise = ~ . N
- £ 5 = KHz Note s = 3 i3 - 30 - 3.3 S
«21aga Censity 2 B
» = 1000Mz Note 3 -, 3.0 33 - 3.0 - 3.2 2
CHZ Notes 3. 3 - v 13 - .2 - N
mour toise ) - R
Zoirent Censity ) . Aoiaho . o
3 - 38 35 - < - 34 S
~2u: Aesistance — - .
. s vote T i3 3 - 234 3 - 3 4
= '*zrenpar-rioce
Aesistance — - 2 -~z 2
Zsmmon-Moce NG = 2 = - as = 2
nout Yoitage Ranze PE =10 =12.3 - =123 - =10 =12.3 -
Zommon-Moce -
BYEE] o =TIV 14 25 - ] 23 - "0 *29 -
Zerecuon Rauo -
3wer Suociy
e 2Ss] ‘g = TiVig Z8v - ! ] - ¥ ‘9 - 2
oz 3L ig= 4] 1000 200 - 200 "300 - C0 :Co =
Large-3ignat n oV 300 <00 - ico 300 - <A 300 -
e
‘oitage Gain -
9 259 30 - 250 co - 20 :CQ =
Zuiout vonage 3, & 2xit =138 - =20 - =it 5 =
Sming ’ 3,z 3000 SIS - =10:0 - =00 - =
Siew Rate A 3.z a1 Note @ ' 7 - by - 7 =
= 'Qkhz Note 3. 5 33 = <5 33 - 5 33 ==
San 2anawietn Proga. 33w 9
5= MKz - 20 - - <0 - - <0 =
=
5-180 7/89,




2P-37 LOW-NOISE PRECISION HIGH-SPEZD CPER

TIONAL AMPUFIER

‘RICAL CHARACTERISTICS at Vg

C. uniess otherwise noted. . Cantinuea)

OP-37A/E OP-37B/F opP-37C/G
~ER 3YMBOL CZCNODITICNS WIN TYp MIN TYP MAX VIN TYP MaX UNITS
> Sutout
H ) = o] - - 70 - - b - n
:e
isumoucn 2, ‘=3 - 0 ‘40 — 0 ‘a0 - €0 170 nw
Lsimant
As = "0ki - =120 - - =40 - - =19 - v

2ftset voltage measurements ire car

ment agproximately 0.3
»$ Juaranteed !uilv warme

_-:2rmangut otfset voitage stabiiity r2rers 10 (Ne average !ranc ine of
5. Time sver 2xtenced periods after ine rirst 28 cays ot 2oerauon.

seconcs at
a uo.

r 3poncation 20

formeg Jy auicmateg
Sower

tast

.aing the imtial hour of operation, cnanges in VYagaunng tnefirst 3

STRICAL CHARACTERISTICS ior

+128°C, unless otherwise noted.

Zays are tygically 2.5V — reter 1o typical performance curve.
Sample tested.
Suaranteed Dy cesign.
See tast circuit anc trequency response curve fcr 0.1z 10 10Hz2 tester.
See test circuit for current noise measurement.
Suaranteed Dy input Dias current.

oP-37 oP-378 oP-37C
ETER SYMBOL CONOITIONS MIN TYP MAX HAIN TYP MAX MIN TYP MAX UNITS
et o1age ~s iota - 23 v} - 0 00 - n 2C0 4V
Tout TCYAg sota 2
o e 2 33 = 33 3 - 2.4 3 44 C
4] CYaga Note 3
‘set Curre s - . = 22 35 - 2 3s 1A
1s Current = - S =<0 - =38 395 - =35 ~A
Jtage mange /R 33 249G - =03 ZUR Ve - 202 =118 -
n-Moce
ZMRR Ty =209 *23 2 - 0 3 - 24 5 - 23
an 2ano
iucoly
s32a3 s ziivia s - 2 5 - 2 =5 - 4 51 A
3n =avo
gnal
~ s 2y -~=z C ~ 3 P} - 200 (o] - limY
+2 Gain .
/atage . § - A
SISy D - -t ’ A= - S5 - - - AmCET e A - -
:CTRICAL CHARACTERISTICS .-25°C 2T, < -35°Clor OP-37EJ/FJ anc CP-37EZFZ,0°C< 7, < -70°Clo
37EP/FP and —10°C < T, £ +35°ior T3P GS/GU/GLZ, uniess otneraise noted.
JP-37 CP-37F OP-37G
AMETER SYMBOL CONOITIONS MIN TYP MAX MIN TYP MAX MiN TYP UAX UNITS
Ctiset vortace lag - 3 ) - 0 a3 - =3 iz0 2
“49n0ut sote 2 A R E ® =
-t Cnit wore 3 - - = = 2.3 - - 2 3 B> Cah
1 Clfsat Currant ~s - 3 33 - X3 i3 - s} a3 A
.4 Bias Cusrant 2 - 3 33 = - = - TA
A Voltage Range 4R E0E. 3l - 595 =na - @5 =3 -
imon-Moce
“eetion Rano SMAR B 9 el - 32 2 - 5 3 - =3
“r Sucoply
Aection Rano 2S3R za3vw: - n 5 - 2 ‘6 - 2 2 VN
‘=Signai
n3ge Gain Avo 3, 2.3 Vg =3 33 $09 - 20 ICco - 250 s ] - v
DVt Voitage
wing s 3, = =T et - b B =133 - =19 = =
\
Mes:

4lnpur”
l’__ﬂm otfsay voitage measurements are fertcrmed v iutomaiad

1'00‘0"\"\! 30oroximatery 3.3

secongcs alter 3goncation st

v warmeg Lo

Sowar

w

“ne TCVAg pertormance 1s

“uillegwith R, =

‘asted ‘sr 3/ "

k{10 20k

S gracas

SJaranteeg 2v Ca2sign

witmin (ne speciicanons un
<~g'S 1CQ%testeg tor A,

nulie@ 2r ~nen

3rages. samcte

UL
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ORDERING INFORMATION | |

B Teeei Jaee MC1733 |

MC1733G -55C w0 -125C

MC1733L -35Cw +13SC Ceramxc DIP C 73 C

MC1733C0 ICTw> -70C 50-14 M 1 3 i
MC1733CG SCtwo +70C Mewl Can .
MC1733CL Cw +70C Ceramic DIP !
MC1733CP SCw -70C Plasnc DIP

DIFFERENTIAL VIDEO

DIFFERENTIAL VIDEO AMPLIE
FERENTIAL LIFrER WIDESBAND AMPLIFIER

> b Bl Bl Sl (e s |

SILICON MONOLITHIC
INTEGRATED CIRCUIT

S . .3 wideband ampiifier with differential input and gitferentiai out- [
put. Gain is fixed at 10, 100, or <00 without external comoonents \
or, with the addition of one external resistor, Gain becomes adjustadle |
from 10 to <00. |
|
| G SUFFIX |
1 | METAL PACKAGE
| » 3ancwidth — 120 MHz typical @ Aug = 10 | e i
i o - - X P ChEE sm s |
| 8 Rise Time — 235 nstypicai @ Ayg = 10 i 70160 !
| ® Propagation Defay Time — 3.5 ns typical @ Ayg = 10 | | !
; - Foi i
| | |
| | 31A |
| SAINSILE
! L S . |
i FIGURE 1 — BASIC CIRCUIT | FIGURE 2 - VOLTAGE GAIN | | GAWSEST 55, 0 "= ,
| H ADJUST CIRCULT | & b
sAmm SELECT ‘ ; 19PUT '?).--—:\‘\-—"”“"!T
| i i
[

= |

| s A ¢ iy 22 v
! " — SUIPUT 1 o | SAIN :ELECT\-O-/vgg
i : - outmr | ! EAL]
: i ‘ $ i SAINSELELIT
! " ) 1 i
H | ? | N
-z | ——ecurri: = 1 (Top View)
arur sutr : !
n$ t || L SUFFIX
: i L o CERAMIC PACKAGE
! A seuEcT { | CASE 83202
; — | MO-001AA
| FIGURE 3 — EQUIVALENT CIRCUIT SCHEMATIC | ‘
itco I
: Y S | i 3 | P SUFAX
‘. { : | B S | PLASTIC PACKAGE i
‘ g g1 g g — P i CASE 54805
]
| ~ ~ | ) |
| S O ! |
; INPUT 2 o———————————— ~———or" | | i | |
i _ ~ | ! f 2 SUFRX
| NPUT 1 — i | > PLASTIC PACKAGE
: i1 . | QUTPUT 1 | = It t
| e -~ P L | bl o= CASE 751A-01 i
| 1 | | | 1 . !
I sam)Gm S fa | | | ; i | L= i
' sELECTr GoA % [ 1 ! | i ' ‘ - " ¥
| s 1 Pl : Y ' ! NPT 2 ey e P 1 !
Ombi———. | 1 { | |
! (s 3 . | | oyt | | wiz || e ‘
SAIN §sso $s0 | | { | | { 5 R -
| 5728 GAINSELECT | 2 21 Gya GAIN SELECT
SELECT | Gig l . | | i [ | et
| 8 1 { | i { 318 GAINSELECT | ¢ N t 11 Gra GAIN SELECT
: N A g v W | \ vee ; o IV e }
\ i i 1 rew)
| - \ \} N f ! ' wlie || e =
! < » 2 1 | | { A |
! X0 Slak 30 §tm S0 JuTPUT 2 — OuTPUT 1 “
: ‘EE0 Top View) !
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MC1733, MC1733C

MAXIMUM RATINGS (T4 = <259 uniess otherwise noted)

i Rating | Symool { Vaue { Unat
| Power Supoly Voltage i vee | -8.0 | Voits
| | VEE | -30 !
i Ditterential Inout Vol tsge | Vin H =50 ! Vol
: Common-Mode Input Voltage | Viem ! =5.0 ! /oits
| Outout Current ' i 10 —~A
Internal Power Disupation (Note 1) | Pn |
Metal Can Pacxage , sS00 : -
Cerarmic Duat In-Line Package ! 500 |
Qoperating Temoerature Range mc1733c | TA i o +70 |
mc173z | | 510125 !
Storage Temperature Range | Ty 1 -5 to +150 |

ELECTRICAL CHARACTERISTICS (Vg = ~5.0 Vac. Veg = 6.0 Vdc, at Ty = +25°C uniets otherwise noted.\

{ wC1733 T MC1733C i
Chanctanstic | Symool ’ Min Typ i Max ; Min f Typ iv Max | Unms ‘i
Ortterentiat Vortage Gain H | I i | l i VIV |
Gan 1 (Note 2} | Mg i >0 0 | S0 | 30 | 40 S i
Gawn 2 (Note 2) ‘ i 20 10 p 110 | s0 | 00 | 120 |
Gain 3 (Note &) | | 30 0§ 1 | 30 i) 12| |
Zanawiath R, =500 i 3w i ] , | R
Gan 1 - H i - w0 § - | = i 4 i = i }
Gain 2 ' | - o | -1 -1 3| - | |
Gain.3 s | - 20| - | - 120 | - i
Rise Time [Ry=30Q,Vy =1 Voo | TLH | i f ! ! ot
! | ]
Gain 1 | THL - ws | - | - 1 s | - | {
Gam 2 { - as | w0 | - | as | o1z | i
Sanl H - 7y 5§ - - ] 25 =
| ?moagauon Cetay (], <330., < Vo-o1 IR i i ' =t
| Senn ! uL | - 1| - | - | 15| - 3 i
| Gan2 i [ - 5.0 0 - | 50 1 w0 |
' Sen 3 { - 3.6 | - - 26 = :
| Input Resistance ! Rin | | | 1 1 ] i o 1
| Sans i i = | w0 [ = ) = } s0 | = | |
{ San2 i | » | - | w | 20 | =~
| Gan3 i | - ! S0 - - =0 | -
~out Zscacitance  Cain 2! S - .0 - = 20 - or
| inout Gtfset Cucrent (Gaun 3) } Lol - } 2a | 3Cc | - 34 5.0 -
| inout Sras Current (Gawn 31 g i - { 0 ! - 30 | 0 A
| inout Noise Voltage (R, =350 1N, \ Yn 1 = i 12 = - 12 b - | aviems
! 3W = 1 <Hz to 10 MHz| | i ! | | i
| Inout Voitsge Range (Gawn 2) | Vin i =10 | - | - | =210 - | - v i
| Common-Moge Rerection Rana cMaR $ 1 | 43
H |
[ San2 (Vem =21V t<S100kHz) | 0 | . | - 0 | 36 -
Gan 2 (Ve a2V e SMHn | e | eyt STE T 55 -
Supoty Voltage Ssmection Rato ] SRR i i | H a8 1
San 2 AV, * 205 V) i | 0 | 70 |} = 30 -0 -
i Qutout O et Voltage Voo i | i | | v
| Gamn | - 26 | - | o R E- T |
| Gan2waGani | | = i 2.35 10 | - | oz | 15 | !
| Qutout Comman-Mode Vaitage 1Gan3) i Vemo | 2 29 | 34 | 24 | 29 | 34 v
| Qutout Voitage Swing (Gam 2) | Vo | 30y 40 | - | 30 40 | - Voo
| Qutout Sink Current (Gawn 2) | '0 25 | 36 - |} 325 3 l I sy
Qutout Resstance | At - | 20 - | - 20 | - i Q
Power Sucoly Current (Gam 2) ) - | 18 0 | - | @] 24 nA |

MOTOROLA LINEAR/INTERFACE DEVICES
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1 M386 low voltage eudio power amplifier

general description

The LM335 is a power amplifier designed for use in low
voltage consumer applications. The gain is internally
tet to 20 to keep external part count low, but the
addition of an external resistor and cacaciior between
pins 1 and 8 will increase the gain to any value up
to 200.

The inputs are ground referenced while the output is
automatically biased to one half the supply vol:age.'T'he
quiescent power drain is only 24 milliwars when oper-
ating from a2 6 volt supply, meaking the LM385 icdeal
for batery operation,

fc atures
s Sartery operation

® Minimum external parts
= Wide supply voitage range 4—12 Volits
= [ ow quiescent current drain 4 mA

= Voltage gains from 20 to 200
® Ground referencad input

a Sslf-centering output quiescent voltage
= [ow distoruon

® Eight pin dual-in-line package
applications’

& AM-FM radic amplifien

w Portable tape player amplifiers
® [ntercoms

® TV sound systems ’

& (ine drivers

® Ultrasonic drivers

& Small servD drivers

® Power converters

equivalent schematic and connection diagrams

Dusidn-Line Packsge

1 t
N —— Ea
2 1
—yT o
‘,_‘D_‘ .
T '— v,
4 l 3
AL Your
Tor Mitw

typical applications

Ampirfrer wrtn Can = 20
Minimum P

Amoiifuar wrth Gain = 700

14

[T TP T oA P,
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absolute maximum ratings

Suoply Voltage (Note 1) 15v
Package Dissipation 8 Pin DIP (Note 2) 880 mW
Input Voltage 0.4V
. Storage Temperature —55°C 10 +150°C
" QOos=rating Temperature 0°Cto +70°C
Junction Temperature +150°C
Lead Temperature (Soigering, 10 seconds) -300°C

IRII

electrical characteristics T, = 25°C
PARAMETER CONDITIONS MIN . TYP MAX ] UNITS

-

Ooperating Supply Voltags (Vg) 4 12 v

Quiescent Current (Ig) Vs =6V, V=0 4 B mA

OQutwout Power [Py, ¢ ) (Note 3) Vg =6V, R_ =80, THD = 10% 250 328 mw
1 Vg =9V, R =160, THD = 500 mwW
: Voltage Gan (A,) Vg e BV, f=1kHz 26 a8

. 10uF fromPin 110 8 45 c
4 Sandwiath (BW) Vg = 8V, Pins 1 and 8 Open 200 xHz
. —

9 Total Harmonic Distortion (THD) Vg =6V, R, =80 Pgyy = 125mW | 0.2 %
i (=1 kHz, Piny 1 and 8 Coen

Power Suppiy Rejectcn Ratio (PS Vs * 8V, = 1 kHZ, Caveass = 10uF 0 -3
N a
- Pins 1 ana & Op=n, Referred 10 Quidut
3 Input Resistance (R} 30 vel
B Input Bias Current (1q,,5) Vg = 8V, Pins 2 and 2 Coen 250 nA
3 Note 1. Party teiecTe (06 higher 3050ILTe MATiMUM WOOly vOilace 3vaiiadie ON wecial regues?.

Note 2: For operatingt elevated temoeraturet. Me SeviCe Muil De Oeratac Dased 0n 3 150 C Matimum (UACTION temMDerature and » [hermal Aeists

ance of 1837 C/W unction 13 amo-ent

SNotr 30 11 o3Ci1a1:0n e1i53 UNOe? O™ 0aC cowinors, 30¢ 100 and C OSuF senier metwore ‘rom 2im S 1o ground

application hints
GAIN CONTROL INPUT 3LASING

< Pows 1531 SO NoDUs are iasel 12

To make e LM38S5 2 more verzaie amolid.er 2ws ouns
(! ang S} are providec for =n zontroi Wiih pns 1 and

2 30 Il resisior The Sase curre~t of the

LS AT VOR

2 open the 1.25 k(1 resistor zets the cain at 25 (25 d8).
It a2 capaciter s put from pin 1 to 2, Sypaming e
1.25 k02 resistor, tne gain wiil go uo to 200 {46 ¢3). It

- 2 resistor s Dlaced in senies with the cagacitor, the zain

0 be set 10 any value from 2G 12 200. Gain comrol can
3is0 be done by cagacitively coudiing a rasistor (o FET)
from pin 1 10 ground.

Acditional external components can D= piaced 0 parailel
with the internal feedback resisiors 10 taior the gain and

trequency response 'of indivicuzi aDosicahiont. For ex-

ampie, we Can COMOENiatle DOOY spe2vsr Dats response
Dy frequency shiping Te fescSack oatn. This is cone
with 2 sen=s RC from pn | to S {paraileiing me intarnal
1Skl resistor). For 6 CE etfectrve bass boost: R = 15k,
Me lowest value for good stadbie operstion s R = 10 kQ
f un 8 s cpen. If puns 1 and 8 are byoessed then R as
low 25 2 k) can be used This resiriction ¢ Dezsuse Me
ampifier is only compensaied for ciosed-loop ga:ns
greater than 3.

ansesiors is 2d0ut 250 A, 30 Me inputs T2 at
12.2 mV wnan lefy open. !f Me cT source =

sistance driving the LM338 it higher than 250 « T it wiil
contribute very hiTllz acditionai cifset (about 2.5 mV st
™e inout, S0 MV 3t e ouwul). f me <dc source
resistance is i=3ss than 10 k), ™Hen shoring ™e unused
inDut_10 ground will xeeo the ortsat iow (about 2.5 mV
3t the woul, 50 mV st he output). For dc source
re5i151anCes Detwesn TMese values we can eliminate excess
otfset Oy puiting 2 resistor from the unused nput to
oc source resistance. Of
minated if the input ns

g ound, eguai in vaue 13 @
course all ofzet o
cacacitively cousie

coiamy
<.

When using e LM3I25 with higher gains (bygassing
™e 1.25 k{1 rezistor between pins 1 and B} it 15 pecessary
t0 bypass Me unused inpul, preventing cegradation of
cain ana pozsidle inctadilities. This is done wirh a 0.1uF
Capacitor of 3 short 0 ground cepending on the oc
SOUTCe resisiance on tThe ariven Input.



MOTCORCLA
S SEMICONDUCTOR oo e
TECHNICAL DATA

infrared LED MLED71

This device is aesigned for a wide variety of infrared applications, including keyboards.
:nd-of-tape sensors, coin or naper nandlers, and other generai sensing applications. The
MLED71 can oe used in coniunction with any MRD700:series detector. it features nign

cower output, using gallium arsenide technology. 1 INFRARED
i * Low Cost ; L
! * Popular Case 349 Package, with Molded Lens 540 nm

® Uses Staole Long-Life LED Technology
» Clear Epoxy Package

MAXIMUM RATINGS

Rating Symbol Value Jort
Reverse Vcitage { /] f 3 /sits
Forward Current — Continuous S i 30 : mA
“orward Current — Peax Puise 3 1 2 A
Total Power Dissioation (@ Ty = 25°C 'Note 1) ’n 0 mw
Jerate apove 55°C 2 mWrC
Ambient Operaung Temoerature Range Ta i -40 to =100 e
Storage Temoerature Tstg ! -4010 +100 e
Lead Soidenng Temoerature (Note 2) — il 260 s
ELECTRICAL CHARACTERISTICS (T4 = 25°C uniess otherwise noted)
Characteristic 7 symbot | Min | Typ | Max | Uan
Aeverse Leakage Current (Vg = 5'V) i) i - 0.05° | 100 . A
Zorward Volitage {Ic = 30 mA) /e ¥ — 1§ 13"} =1s v
__.Temperature Coefficient of Forward Voitage AVE —_ -16 | = nVIK
Capacitance (V = 0V, = 1 MHz) o | - 8 ! - aF
OPTICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Peak Wavelength (Ig. = 50 mA) | \p. | — | 340 = am
Spectral Half-Power Banawidth A | — | 48 — am
Continuous Power Qutput (Ie = 50 mA) (Note 3) = | Po 2 b 208 - ! mw
| “Instantaneous Power Output (If = 100 mA) ’ | Py ~— | § ; - nw
nstantaneous Axial intensity: (Ig = 100 mA) (Note 4) ; | la - 35 ! — mW/sr
2ower Half-Angle LT [ 3 : - =30~ ! - d
Optical Turn-On and Tum-Off Times. | “tonetoff | — | 1 —_ i
Notes: !. Measured wrth device soldered into a typical printed circurnt board.

3 seconas max: /16 incn from case. Heat sink shouid be applied cunng soldenng, (0 prevent case temoerature from sxceeding (00°C.
‘leasured using 2 hotogyne 38xLA with a #350 integratng sonare.
On 0° axis, m1tn cone angie of = 13°

4-2




MLED71

TYPICAL CHARACTERISTICS
'8 ¢ 3
— s , - NORMALIZED TO |
Z ok b \\ Ty = 25°C |
= ! ' z i !
= ! i ES i
2 { 3 \
) —— S ! 3 : : : :
2 4 i
3 | r 3 ~ |
3 = ' =0 AN
3 Y 2 -
3 9 = N
= [ i | i s [ ~
l
3t : {
_ - - - sk
e e B o o w0 -5 3 R
4 AMBIENT TEMPERATURE 1°2) T 1. <UNCTION TEMPERATURE (°C1
Figure 1. Power Dissipaticn Figure Z. instantaneous Power Output
versus Ambient Temperature
al
31 £\ 1
- T / \ ! |
5 L / !
8 1.8¢ / AW
i 37 T I\
= | | | | |
3 i : 1
3 7 ‘
= ol / \
3 4 -
2 23— - -
224 / \J
Xt il N
B 00 20 X0 %0 80 1000
A, WAVELENGTH (nm)
Figure 4. Relative Spectral Output
% il | /’; ILEER b
: A = ——— 2ULSEONLY
s ————- SULSE ONLY s s — PULSE 0R OC —r i
~ PULSEOROC! | 111 A = 1) 2T
= LIl ALl 3 [BE1 iil - 1i]
- W Ay 1 = '0 : -
2 15} —l 4 3 =
N DRI = :
2 | i ST i 2 I 211 |
%'4\ i /”“%/‘/' Ll 3 . 1 [.{ t ~7A -{ -
14— 7 1 T T T
£ i P ] z e —
2 e it 2 =
S — ; f 11 0 s llE 1
sell— I 2 PZalil i
et T I = L :
°f '”'CL// b Rl L L -
. B ) 1000 10 ‘00 1000

'e. LED FORWARD CURRENT 'mA)

Figure 5. Forward Vortage versus
Forward Current
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£, NSTANTANEQUS FORWARD CURRENT ImA)

Figure 5. Instantaneous Power Output
versus Forward Current




MLED71 S
QUTLINE DIMENSIONS
f R
{ CASE 348-01 !
PLASTIC ’,
|
w A ~a E
i
i i 4 |
: g NOTES: i
8 | T | 1. CIMENSIONS A, 3 ANO C ARE DATUMS. |
y ! R L POSTIONAL TOLERANCE FOR O DIMENSION: i
R M Ny + 102510010 O[ 112 9]¢ D] i
K= ;'L ¢! [ 1. OSTIONAL TOLERANCE 70 0 OAMETER: !
s [ Y s + 1025000 D[ D3 @D i
3 o aft! 4 1_T- S SEATING PLANE. :
T i, 3 JMENSIONING AND TOLERANCING PER ANSI
i 1145, 1373
— -5
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MOTOROLA
S SEMICCNDUCTOR 555 S
TECHNICAL DATA

Photo Detector MRD821

Dicde Qutput

This gevice is designed for 'nfrared remote control and other sensing applications, and
zan be used in conjunction with the MLED81 infrared emitting diode.

® Low Cost

PHOTO DETECTOR

* Designed for Automated Handling and Accurate Positioning DIODE OUTPUT
® Sensitive Througnout the Near 'nfraread Scectral Range
* Infrarea Fiiter for Rejection of Visible Lignt
e High Speed
MAXIMUM RATINGS
Ratng Symbol Vatue Unrt
Jeverse Voltage /g 35 /olts
“orward Current — Zontinuous £ ‘20 nA /
Total Power Oissipation @ T4 = 15°C ) 30 nw 74 /'
Derate 2oove 25°C 13 nwWrT wxf
7
Amoient Ooerating Temoerature Range Ta -30tw -70} C
Storage Temperature _'stq -40to -30! s o
Lead Soldenng Temoperature, —— 80 <

3 seconds max, 1/16 inch from case CASE 38101

ELECTRICAL CHARACTERISTICS (T4 = 25°C uniess otherwise noted)

Charactenstic Symbol Min Tvp Max Unet
Sark Currant (Vg = "0 V) 0 - 3 Bl A
Capacitance (f = | MHz, V = Q) Cy - 175 — 3F
OPTICAL CHARACTERISTICS (T4 = 25°C uniess otherwise noted)
Charactensuc Symool Min Typ Max Inrt
Waveiength of Maximum Sensitivity ‘max - 340 = m
Spectrai Range JA — 170 — m
Sensitivity (A = 340 nm, Vg = 20 V) S - 30 — AmWicmd
Temperature Coeffictent of Sensitivity AS - .18 — Yol
Acceptance Half-Angle ? - =70 —_ >
(Ev = 1300 iux'i s — 0 — A
Open Circuit Voltage (Ev = 000 lux ') o — 1.3 - 4
NOTE 1. Zv s the illumination from aa unfiltered ungsien filament sourcs, Naving a colOr temoerature ot 2856K (standard lignt A, 0 accorcance with

DINSQ20 and 1EC publication 306-1)
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RELATIVE INTENSITY (% OF PEAR)

NI {nA)

El
o
=2

<

<

<

s
-
=2

MRD821

TYPICAL CHARACTERISTICS

140 b

20

100

] 00 20 00 1100
YAVELENGTH inm)

Figure 1. 3elative Spectral Sensitivity

Figure 3. Anguiar Response

100 f—

; i o i TA =25°C

ERSE YOLTAGE (V)

Figure 5. Dark Current versus Reverse Voltage

120
4 | i |

I5¢. SHUIRT CIKCUIT CURRENT, 1 SEC (4:A)
[

340 ‘00 500 1000
v, ILLUMINANCE {LUX)

Figure 2. Short Circuit Current versus llluminance
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.-

5
< {
5 03}
= 1/
3 7
5 02—
z

£

o

)

2

) 0 000 20 00 1500

Zv, (LLUMINANCE (LUX)

Figure 4. Open Circuit Voltage versus llluminance

o 1. LEAKAGE CUB
B

Vg = 0V |

2 B/ 9 3 0
Ta, AMBIENT TEMPERATURE (°7)

Figure 6. Dark Current versus Temperature




MRD821

= TV
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“iqure 7. Capacitance versus Reverse Yoitage Figure 3. Lignt Current versus Forward Voitage
QUTLINE DIMENSIONS
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SCL40518. SCL40528
SCL40538

CMOS ANALOG MULTIPLEXERS
/DEMULTIPLEXERS

FEATURES

% Vide Range of Digital ana Analog Signal Lavels:
Jigital-3 to 15V, Analog-to 18V,

# Low ON-Resistance: 30{) (typ.] over 2ntire
15V, g Signai-input Range for Vpp-Veg = 15V

4 High OFF-Resistance: Input Lz2akage = 10pA
(typ) @ Vpp-VeE = 10V

¥ Logic-Lavei Conversion fdr Digital Addressing
Signais of 3 to 15V (Vpp-Vgg= 3V to 15V) o
Switch Analog Signais 0 15V, , (Vpp-Vez
= 18V}

% Martched Switcn Characteristics: 2Ry = 582
{typ.) for Vpp-Vee = 18V

% Very Low Quiescear Power Dissipation under
ail Digrtal Caontrol Input and Supoly Conditions:
TUW typ. @ VDO‘VS = VDD'VEE = 10V

% Sinary Addrsss Cecoding an Chis

DESCRIPTION

The SCL40518, SCL40528, and SCL40538 are
Digitally-Controlled Anaiog Switcnes naving low
ON-impedance and very low OFF l2akage current.
Control of 3naiog signals up 0 15V, 4 can e
achieved by digital signal amplitudes of 2 0 15V,
For 2xample, if Voo = *3V, Vgg =0V, and Ve=
= -3V, analog signais ‘rom -3V 0 +*5V czan de
controlled by digital inputs of Q *o 3V, The muit-
olexer circuits dissipate 2xtremely low quiescent
power aver the full' Vpp - Vag 3nd Voo - Vez
supply-voltzge ranges, indegendent af :he (ogic
state of tne control signais. When 3 logic “17 is
gresent at the [nnibit ingut t2rminal 3ll. channels
are OFF,

SCL40518 is 3 Single 3-Channel Muitiolexer
naving tnree binarv Cantrol inouts. A. 3. and C.
and an innibit input. The tnree dDinary signals select
1 of 3 cnanneis (0 de turned ON and connect the
iNput to tne output.

SCL<20528 is a Differential 4-Channel Multi-
piexer naving two binary Controi inputs, A and 8,
and an Inhibit input. The two binary input signals
seiect | aof 4 pairs af channels 10 be turned on and
connect the differential 2nalog inputs 0 the
differential outputs.

' SCL40S28 is a Triple 4-Channel Muitiplexer
having three separate digital Control inouts, A, 3,
and C and an [nhibit inout. Zach control input
selects one of 3 pair of cnanneis whnich are connect-
2d irr 3 single-pote dounle-throw configuration.

YWhen :he devices 3re used 3» demuitiolexers,
the “CHANNEL IN/QUT” terminais are the outputs
and the “COMMON QUT/IN” rerminails) is {are)
she inouzis). \

CONNECTION DIAGRAMS
(all packages)

16 15 14 13 12 11- 10 3
SCL40528

! 2 3 ¢+ 5 5 7 8

| | | { ! I i

gY 2Y COM 3Y 1Y INH Vez Veg
b

COM COM
ucl,ola;xy-\lo.)\s'c

16 1S 14 13 12 11 10 3

Add surfi‘x for package:

C 16-01n Cerdip
D 16-pin Ceramic
£ 16-0in Eooxy
F 16pin Flat

H Chig

RECOMMENDED QPERATING CONDITIONS
For maximum reliability:
OC Supply Voitage- Vpp-Vss Jtw 15 Vde
Vop - Veg 3w 15 VYdc
Operating Temperature Ta

C, D, F, H Device 5510 125 °C
£ Device <4010 -85 °C

NOTE: There 2re no restrictions on the relative
magnitudes of Ygg and Vgg, providing
Absolute Maximum Ratings are coserved.
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LOGIC DIAGRAMS

AiA [A ti) \'I)
1
i

———
—_— ! (7)) commom 1 Wy
f iR 1) ot it S e —
e (0 (Y S | |1 .—@«m(.._......
(O ] ' ._.9_9:_-...4.. | il 11 o
A o | ! | DY T—
== ) Comamtr 1 = ot 5 ! >
i T (7 [0
i o =— 2 ) Cnaemay | = st ] | . -¢
el O g MU | -r-- RNl [T s 1 o
. |

{:4

—) & (
)
1t
|
i
&

[l

. SCL40518B
Single 8-Channel Muitipiexer

B g e S

et
_,—:%.43__...«.~
|
—g’%—}x—.-—;m
g4
i ?) st 1 st
r—@—()

o IS . | D) commm 1

SCL40528
Differential 4-Channel Muitiplexer

ot jJ‘"‘“'-"
-2 J— T P .
~I-—- — 9_ Gy 3 ot
o= = _4’ "-'l' R 2 R
= (Ddsmnont ’*f_','" '__j.o_—....‘ 2
- — QD o 1 2 e uln temem
wi®) | { | ) commom € v =
T TSUR (i SRS B
L | | ) comm ot
® i 7) covamm s e @. _
O, 9
SCL40538
Triple 2-Channet Multipiexer 7 X
TRUTH TABLE
INPUT STATES “ON'" CHANNELS I
NHIBIT c 3 A 3051 3052 1053 |
0 8] 2 0 2 Ox. Qv CX, DX; AX
0 0 2 1 1 1x, 2y X, 9X. ay
0 o] { 2 2 |2x, 2y cx, Dy, ax |
o 2 i i 3 3x, 3y | oX,dy,ay |
Q 1 J J -8 cy, DX, ax ]
a 1 2 - 5 cy, bx, ay 1
o] 1 o] 5 Cy, by, ax |
0 1 1 47 cy.oy,ay |
1 ¥ . . NONE | NONE | NONE |

= Don't care




SCL40518B, SCL40528, SCL40S3B

ELECTRICAL CHARACTERISTICS

TATIC CHARACTERISTICS '3

= | Ves | VDo iVeg Tiow' -25°C TuigH® |
PARAMETER CONDITIONS ', SS ! Y00 ' ¥<E ~ Units |
(Vdel| (Vde) AVde)| Min. | Max. Min. | Tép. Max. Min. | Max.
AlIIEQrES = 3>
QUIESCENT n0 |V in=Vsg or Vag 0 -5 ‘0 - 5 - i X051 5 — | 150izA
DEVICE CURRENT! All valid inout o +10 0 — 10 - 1 1Q - 200!
combinations T R .
*d -2 s
3 <15 0 ~ 20 | -} 92 207 - 5001
+75i-15 | Pe
| MINIMUM INPUT Yy Ny=Vee ) 5 .0 - 35| - | 275 "35|7<"] 3.5|vde
| HIGH VOLTAGE Vae=Yoo 0 (10 {0 | -] 70l - 55| 70| — 1 70]
| [Control and Inhibin L, =10uA 0 ;15 g ! -] 1mnol - 825| 110l - 1.0}
! lnpouts) ‘ ;
MAXIMUM INPUT =, 1 = 225| = - Vde

= Ry | T
LOW VOLTAGE \ { { 3.0 | 30-I |
Control and Inhibit! L, =10uA b} 1 ] . 50 — _
nouts) ‘
| SWITCH INPUT/ [ ‘ i . :
| OUTPUT LEAKAGE

o
n o w
(o 1l )
B -
oow
|
«
oowm

;: Any channei OFF CFF;:J;W_:_V;%?,,.ZDO (0 | +7.5i-751 - l=100 - | 0.0 ::ICQ: - :SOC?nAdc
. s = =7 SVde ;
All channels OFF ~fednh = 7.5Vdc ) ~7.5{-75 !
V. ==7.5Vde | ! | ! | | ’ i i | |
scrsos13 ! ! ! [ — l-400 | — |=008]|+400 — ' =1000(nAde |
5CL10528 ! = 329 — | =0.04 =200 — . =1000|
. 5CL40538 | ; | = {=100 | - !=0.02{*100 | — i=1000| i
| ON-RESISTANCE i P | ‘ - ! : !
C.D, F, H device Tan Vin=Vgg or Vg -7.5 {475 -75 | |
VeeSV,SVgp (1 0 !'+15 : 0 | -1 220 | — | 125|280 ' - ! 400l Q
R, =10k -5 ' -5 ‘-5 ! -1 310} - ! 1801 400 - ' 380 2
— 12000 - ! 170 2500 ~ ' 3500 2
< device oni Vin=Ves of Vop (=751 -7.5(-75 | - | 230 - | 125| 280 | - 360| 2
VegSVy<Vpo 0 '#15 ' 0 ! ‘
Ry =10k =5 '+ -5 ! - 230 - 180 | <00 - 520| 2
‘ 1o i+10 1o | ' "
=251 +251-25¢ — 2100 - | 470 {2500 - . 3200] 22
g 15 !9
ON-RESISTANCE  ARonMin=Vssof Vo (=75 | +7.5(-7.5 - - - 5 - - - Q
MATCH VeeSV,SVpg _0 =15 ' 2
Same Package) R,.= 10kQ 5 =0 15 =1 = | = ol = | = =~ In
9 =10 ' 0
-251 -25i-25| - - - 301 - - -iQ
0 i 5 |0 | | 1

NOTES: Semaining Stauc Ziectrycal Characteristics are listed under “SCL40008 Series Family Specifications”
> “CforC, D, 7, H device.
= -40°Cior =

a
~<iGgn = =125 Cfor C, D, 7, H device.
e

FLow =35

®
<
o
®

cevice.
N aesignea ‘or Saianced ouiout drive current soecifications. Consult F2milv Sgecifications.
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ZLECTRICAL CHARACTERISTICS (Continued)

OYNAMIC CHARACTERISTICS (C, =80pF, T, =25°C)

\ \ A\, | i
| SARAMETER CONQJTIONS | ’/ss Voo | Ve | uia Ty Max.
= (Vde) | (Vde) (Vde) |

| SIGNAL INPUTS.(V,} AND OUTPUTS (V]

ROPAGATION-DELAY ey |
| TIME I tomy | ] |
| Signal inout 0y Signad | Inh=Veg . | 0 .
| Oumut 3. Vin*VesorVog | 0 110
f Vi® Square Wave 0 i 'S
- ‘R, = 10kQ
| BANDWIDTH (-3dB) © BW |inn = Vsy | }
(Sine Wave) i - Vin= Vg 'K 0 . 5
|

[mm e or Voo | 10k ?

S [ T T g
L cenuarea |

jaer ) | T l@0.0vec
— _—
INSERTION LOSS . .|«

| (=20100i0 222, L
e Rt Vin"Veg.[ 1k 0 =
! lor Voo | 10kQY. |
sTTTT O T T T s, ook i
. N T o L
= ) a 8 0.0Vde— |
5_ : | SIGNAL DISTORTION |~ |infi= Vegwx | !
3= | (Sine Wave) : . ~15
% B i 8
= | <25
<
3 _ .
- g ]
- ]
i
CROSSTALK (—t0a8) | ! !
Jetween Two switches | Inh = Veg . ] ]
. e |V VeorVoa| .
P IVerSVoq i |
. { sV
@ 0.0vVoe
R, = 1.0
CAPACITANCE Inh = Voo
Inout . S ) 9 | 5
| SCL40S18 |
Common - LN SCL40528 O~ , -
1 5CL40538
B Sesathrougn Coit 9 -
* ! CONTROL INPUTS )
. PROPAGATION DELAY| !
| TIME! Teimylnn = Veg p] +1.5
Tome | Vee VKV oo 9 =15
Turn on. H ], = 10kQ b) -
! ! . ] =10
-2.5 -2.5 |
{ ) -
INHIBIT INPUT
| PROPAGATION DELA Yoy w |Vin=Vss of Voo | 0 75 | -18 —_ 1 180 320
| TIME ew |Ve = Voo 9 ~15 9 i - ' 120 240 !
AL = 10kQ ) < 15 | - | 200 <00
Turm on ] =10 2 — 160 320
-2.5 -25 :-25 - <00 300
2 =] ) - 250 ’20
NHIBIT RECOVERY <, Vin=VssorVog __ 3 =15 ;-15 — 'S 20
TIME® VeeS V< Vog 3 -15 b] - Y] 160
R, = 10kQ 2 5 -5 - 00 200
3 .10 3 = 105 210
=25 -25 | -2.8 - 0 300
3 =) !] - 25 150

Notes: ' Thannei Over1ao time — (nterval 1olOwiINg Clange Of CONTrOl INDUL QUIING WNICN TwO Snannals may De ON simuitaneously
!nterval tollowing ramovai of INNIDIt CUNNG wMCn cnannel INTOMANION 15 invalid.
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SCL30518, 3CL<0528, CLsL538

291 Lumignr TsmpeaaruRe
3 Tals23°C e
S 300 = SPASE R RS ammeg e iyt
i e S I Ty 13UPSLY OLTAGE: - |
< ST Nivagmvegie sy !
= z :
-
2
<
2
3
z
5
<
S

) 4 -4 2 3 B 3 3
SGMAL YOLTAGE (v, — vOLTS

e

TTSUPPLY VOLTAGE. vage3V
‘gt =av
CRATUSE (Tyj+25°C

VoLl

YOLUTAGE Legg)

UUTFUT SibhAL

ﬂ -4 =2 3 2 - B
NPUT SIGNAL VOLTAGE (V, ) = vOLTS

Typtcai Channel “ON~ resistance vs. signai volitage

Typical “ON” characteristics

| 3UPRY VOLTS: Yog =S, veg© -3

{IRoUT SIGRAL YOLTS (Vieim S Vs
ZHE TAVE 1177 w3

COMTROL YOLTS (wriees

:.».."Aa CAPACITAMCE « \Cory ~Comg TER

OUTPUT SIGNAL ANE
VOLTS (vyy)

11 H « T, T LR I"Y T Tt bog
FPUT LGHAL FREQUENCT 1 i s

P VOLTS: 500 * % g3 i i
S lrmies

T 1V ™ Vs S wav (LT7 *wes)
N (D CAMCS T € s ST T " TER

FIXTUAE AMO wETER MALLD OUT

S i0%erm ey

or carmrin T
300 (Om 4200

ALTEMOATION (03]

QUIPUT SIGRAL RME MR LIVOLTS Ly |

PUT UGHAL FREGUENCY (R ane

WY VOLTY Vansed, deetsd Ui it
TMPUT SIGMAL VOLTS (Myis & Voo SSeE mave L7 Amesd |
IOk FIXTURE AMO METER MALED UT ——ﬁ——-—‘:&!

U1 I 1 1]

ATTENUATION (46)

QUTPUT SKINAL AMS MILLIVOLIS [V, ]

UT SIGNAL TREQUENCY (1 — trr

Typ. feedthru vs. freq. — switch “2FF~

o _SCHEMATIC DIAGRAM
s ...+ OQFONESWITCH - -

J

e ame

Typ. crosstalk cetween switch circuits in ¢
package
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