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INFRARED REMOTE CONTROL
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ABSTRACT

THIS THESIS PRESENTS ABOUT INFEARED REMOTE CONTﬁOL,THAT
CAN CONTROL ABOUT 9 CHANNELS WHICH EACH CHANNEL IS INDEPENDENT.
IN DESIGN CONCEPT IS USED SIMPLE CIRCUIT WHICH NOT COMPLICATED
AND ALSO SIMPIFICATION FOR AMPLICATION. THE CAPABILITY OF

DISTANCE FOR REMOTE 1S ABOUT 5-8 METER.
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2. 9INN1TH ElectronudvHole 98iARONIANTININLT 128 Trep Level
Photon 3tIWA¢31%LNNAY Energy Gap aU3dnNAI8A1 Binding Energy uassan
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A = 1240 / AE

4 E = @1003UANAN 110 0wA Ta1untaaL iy Electron volt

- & 1 v [ ' a w ’ ' v -~
IINNNFINIIELRUIY D1 1TaTAIEEANY A1 oE svumnmnenuesniy Tatn
L]
awwwvnq15a1nni11en 2.2



P \i—.’ﬂj ”’W%%.

ﬂﬂ?ﬁﬂﬁ 2.2 Some of the Material Availeble for LED device

Nsterial |[Band Gaep Energy Emission (nm) Trensition Type
Ge 0.66 1880 Indirect
St 1.09 1140 Indirect
GeAs 1.43 910 Direct
Gep 2.24 560 Indirect
GeAs__P__ 1.91 650 Direct
Al Sb 1.60 775 Indirect
In Sb 0.18 6500 Direct
Si ¢ 2,2-3,0 563-413 Indirect

(Junrsuanaie LED tiiamneq F91€ Photon fillaanagnanduaInt snfuuas
1 ' a - ) '
QELRU AT LED NaT1991n Gellium Arsenide (Ga As) qz1iaaua§1uﬁae
Infrared TIVATEY M 900 nm
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2.3 n1n1luauaeatiﬁ11n (Infrared)
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ﬂauaa1uﬁ1eauﬂwnsnnanna11u1 aﬂnsunuuaa Infrared Light Emitting
Diode (Infrared LED.) 1euﬂaﬂwawaﬂ1unw1na

1. VnTvuauasusendeitonunnluniTuanass

2. @NTOAIVANNTNGINLDS LED. 1#%Aunvouln

3. u Speed Response aa

Sn¥ar Infrered LED fiixSoufy LED Tnan1q1ﬂ aaastﬁuawvnanauﬁnnn
dope Tﬂam'mu Valance electron mmﬂaam-mu electron :.l‘mm'\ﬂnﬂ'w
vy N-type uavaThsi electron wendlnfiavidy P-type (HowranTe
a0srinuRoRt s IRENTLINRUTERIAS electron  Twin 1N ARAY LA adnA
158031 Potentisl Barrier(ED) $9TAITDENIINNYDY Energy gep  foLu
electrona AL H-type 951AROUTNIEIAIL P-type fD81INEIS1UANEY 150
t3ouuTefuliy LED 9l electrontaRoufinindiu N-type angiufulsants
g P-type  Fen1Teaaaiui iaé 2 §n¥ay §o Radiative process F4i50
TN uuarIEANAL 9 U 98IuRE 11e N electron-peir uavnTEagoanun L u
Photon iiuiyy  Non-Rediative process uﬁaewuavuaﬂeaanu11uzﬂ
pQPton %70 heat

LDLENUNITROVALDI (Spectral Response)
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1in 2.3-3 lﬁ%ﬂﬁ?ﬂﬁﬂétﬂfﬂﬁ;ﬂ°ﬂ131ﬁiai LED
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a) Cross Section of an LED

b) Plan View of en LED

60.0 o
e 10.0L
(mA)
5.0
1.0 \
.5
0 -1 -2 -3 -4 -5 a V_/C

1ﬁﬁz.3—4 Tempersture Coefficient of Voltage snd current
“~



13
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TECHNICAL DATA

Infrared LED MLEDS81
This device is designed for infrared semote contro! and other sensing spplications, snd
can be used In conjunction with the MRDB21 photodiods. t festures high power outpu,
using long-e gellium srsenide tochnology.
e Low Cost INFRARED
o Popular T-1¥, Peckspe LED
o ides! Beamn Angle for Most Remote Control Applications $40 om
@ Uses Stable Long-life LED Technology
o Ciesr Epoxy Package
MAXIMUM RATINGS
Rating | Symbol Valwe usn |
Reverse Vohage 7 KT 5 vons |
Forwsrd Current — Continuous g 100 mA
foresrd Curent — Peat Pulse '3 1 A
Totat Power Diasipstibn & Ta = 25°C Po 100 mW
Derste stove 25°C 22 mweC
Ambient Opersting Tompe Range Ta -3010 ~70 b
Sr0rage Temperature Tug 3010 + 80 <
Lesd Soldering Tampersiure, —_ 260 < cast e
5 seconds mau, 1718 inch from case .
ELECTRICAL CHARACTERISTICS (T4 = 2¢°C unless otherwise noted)
Charsctorinic Symbol Win Typ WM ] Unnj
Reverse Lestage Cureont [V @ 3 VI n — 10 - T ea |
Reverse Lestage Current (VR = $ V) n - 1 " oA
Forward Voltage (i = 100 mA) ve - 13% 1.7 v
Tempersture Coefficient of Forwed Volage avp —_ -16 - mva
Capoacitance f = 1 Mzl C - 25 - ¥
OFTICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Charptteristie . Symbel Min Typ Max Unit
Pest Wavelength (i = 100 mA) 4p - 0 -— "
Specir ot Hell.Power Bendwndth Al - 50 - L.
Ters! Power Outpust U © 100 mA} O» - 1€ - mw
Tempersture CoeMicient of Totst Power Output ADe -— -0.2% - L ¥ 3
Axiet Ragiomt Intemsity fif o 300 mA) 1™ w 18 - W
Temperrture Costficiem of Aeip’ Radient Intensity By - -025 - *K
Power Het-Angle ¢ - =30 - .




MLED81

TYPICAL CHARACTERISTICS
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National
Semicconductor

LMS555/LM555C Timer

General Description

“The LM555 is a highly stmable device for generating
accurate time delays or osciiliation. Additional terminals
are provided for triggering owt resetting if desired. In the
time delay mode of operatiom, the time is precisely con-
troiled by one extarnal resistor and capacitor, For astable
operation as an oscillator, theerfree running frequency and
duty cycle are accurately coontrolled with two external
resistors and one capacitor. TThe circuit may be triggered
‘and reset on falling waveforrms, and the output circuit
can source or sink up to 20€0 mA or drive TTL circuits.
P

Features

- Direct replacement for SEES/NESSQ‘
l T‘mmg from microseconds “through hours
- Operates in both astablee and monostable modes

Industrial/Automotive/ Functional
Blocks/Telecommunications

® Adjustable duty cycle

® Output can source or sink 200 mA

8 Qutput and supply TTL compat:bll -
= Temperature stability better than 0. 005% per °C
# Normally on and normally off output

Applications

Precision timing

Pulse generation
Sequential timing

Time delay generation
Pulse width modulation
Pulse position modulation
Linear ramp generator

Schematic Diagrarm ‘
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Absolute Maximum Ratings

Supgly Voitage - +18V
Powet Dissipation (Note 1) 600 mW
Operating Temperzture Ranges
LMBESSC 0°C 10 +70°C
LMS5S -55°C 10+125°C
Storage Temperature Range —65°C to +150°C
Lead Temperature {Soldering, 10 seconds) 300°C

Electrical Characteristics (T, = 25°C. Vee = #5V to +15V, unless otherwise specifiecd)

LIMITS
PARAMETER . CONDITIONS T LMSS5S _LMSS5C wiTs
MIN TYP MAX MIN  TYP MAX
Supply Voliage a5 18 as 6- v
Supply Current Vee SV, R, = k] 5 3 [ mA
Vee = 15V, R == 10 12 10 5. "
(Low State} (Note 2)
Tirming Error, Monostable : .
Initia! Acouracy - 05 2 { 1 RS 3
Drift with Temperatore Ra. Rg = 1k 10 100K, 30 © 50 |
C = 0.14F, {Note 3} H RN L
Accuracy over Temperature 15 a0 1.5 F S
Drift with Sopply 0.05 0.2 0.1 -
.., RToLe (PR i’
Timing Error, Astable & e - X'
Initia! Acturacy \ 15 5 225 + 7 .
Dritt with Temoerature : - y %0 150 & won/C
Accuracy over Tempersture 1 25 ' : 30 AN
Drift with Supopty 015 02 ' 030 05 ‘st
] 3 v
Threshold Vohge , o 14 0.667 J 1} 0667 aNecE,
Triggef Vottsge Vee = 15V .. a8 " | 8 52 i v
Vee =5V 145 167 19 ;167 v -
Trigger Current 001 | o5 4 os os | m
Reset Volisge 04 05 1 04 ;05 1 v,
feset Current 0.1 04 X “oa. L
Thieshold Cureeat . {Note 4) 0.1 025 | . 03y }‘o2s ﬂj{
Control Votiage Level Vee = 15V Y 0 we | 9 RERT n vy
i Vee = 5V. 29 333 3g° | 26 i 333, 4, 5&
Pin 7 Leatuage Output High P : 1 100 1 100 LY
#in 7 Sat (Now 5} 4 "'}
OumutLow . Vee =15V, I, = 15 mA 150 \ {1 180 - '-'E‘v.',
Output Low. . Vee » 45V, 1, =45mA .. 20 . . 300 j| 80 e
% : ) N N b e . &=
Output Voluge Drop (Low) | Vee=15v | - e - ’ﬁ
lsinw = 10 mA 0.1 0.15 0.1 028 nE
s © SOmA ° 04 05 04 0.78 Ve
Ismx = 100 mA 2 22 2 25 vi
ging = 200 mA 25 25 3 S
Vee = 5V ) v o V\?
g = BmA 0.1 025 i
Isivk = S mA TN 025 035 ?:‘,
Output Votiage Drop High) lsounce = 200 MA, Vec ™ 15V 125 ) 128 . ¥
- lsouncs ™ 100 mA, Vec * 16V 13 133 278 133 y.
Vee =5V 3 33, 2.5 33 - 5
Rise Time of Output : 1 wo ] 100 . '.'.%
Fall Teme of Output 100 wo "o

Now 1: For mﬁv\; ot slevated temperstures the device mus be derated based on a +150°C faximum jumction temperaturs and ] ""'JJ

resistance of +45° C/W junction to case for TO-5 and +150°C/W junction to ambi
Nots 2: Supply current when output high typically 1 mA lew at vee ™ 5.
Now 3: Tesuad 51 Vg = 5V ond Ve = 15V,

for both pach

Note &: This will detarmine the maximum value of R, ¢ Rp for 15V operation. The maximum tow! (R, + Rg) 1is 20 MA.

‘Nots §: No protection sgainst excessive pin 7 current i necessary providing the peckege dissipation rating will oot be excesded.



:.;P'ipal Performamce Characleristics
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Applications information
MONOSTABLE OPERATION

In this mode of operation, the timer functions as a
one-shot {Figure 1). The externa! capacitor is initially
held discharged by a transistor inside the timer. Upon ap-
plication of a negative trigger pulse of less than 1/3 V¢e

to pin 2, the flip-tlop is set which both releases the short |,

circuit across the capacitor and drives the output high.

SV T0 I8y

Vg
i T3 0 Ve
L
)
< '
i T 3
ThESER ¢ brscmAnGE 3
woMALLY O—d? '
"o 10a0 QN
RLLY
I [ ¥ WAESHOL O
] eowTAQL
oUTIVT vD. 1461
-2 ] —t
Eronty 4 Al

“BHEL0AD ;:“

=

=
To]

FIGURE 1. Monostable

The voltage across the capacitor then increases exponen-
tially for a period of t = 1.1 R4C, a1 the end of which
time the voltage equals 2/3 Vcc. The comparator then
resets the flip-flop which in turn discharges the capacitor
and drives the output to its low state. Figure 2 shows
the waveforms genersted in this mode of operation.
Since the charge and the threshold leve!l of the com-
“parator are both directly proportional to supply voltage,
the timing internal is independent of supply.

o/ / / /

Yo WV “Tag Tmer luge SYBn
Tl S Tam/Dry, Dbt Tum Bowpr $¥/Dw

N, ok .--!— Lpare Yorwp I/
L3 X 1P .

FIGURE 2. Monortable Waveforms

During the timing cycle when the output is high, the
further application of a trigger pulse will not effect the
circuit. However the circuit can be reset during this time
by the application of a negative pulse to the reset
terminal {pin 4). The output will then remain in the low
state until 2 trigger pulse is again applied.

When the reset function is not in use, it is recommended

that it be connected 1o Vee to avoid any possibility of

false triggering.

Figure 3 is @ nomograph for easy determination oi R, C .-

values for various time delays.

NOTE: In monostable operation, the trigger should be
driven high beforé the end of timing cycle. ~

ASTABLE OPERATION

If the circuit is connectsd as shown in Figure 4 (pins 2-
and 6 connected} it will trigoer itself and free run s @

€~ CAPACITANCE (uF)

Hst00m Ta 1o 190mi 1y Y0: 999-
to- YA DELAY

FIGURE 3. Time Delay

mulxmbralor The external capacitor charges througt

Ra + Rg and discharges through Rg. Thus the duty
cycle may be precisely set by the ratio of these twe
resistors.

r Ve
i -
] |
) . - o
| I . >
S skt Y 3
; Sn
(11} L}
| :
| i - T,
3 s - [EpS
:E.‘ 3 * 1 N :
1 [na | -
< : .

FIGURE 4. Astable

In this mode of operation, the capacitor charges snd
discharges between 1/3 Ve and 2/3 Vg. As in the
triggered mode, the charge and discharge times, and thers
fore the frequency are independent of the supply v vohng!-

2 ‘4.
Figure 5§ showx the waveforms generned in thls mods
of operation”.

-\ _
J/ 1/
rd v
Ve o8V Toy Trome St $¥/B,
TR = 252Dy, Boton Tum Sygashe Yorwp 190N
a, -2880
‘g e200
toasns

FIGURE 8. Astable Waveformns :
The charge time {output high) is given by:
. .. %,=0693(R\+Rg)C
Andthe discharge time (output low) by:
1, = 0.693(Rg) C
Thus the total period is:
T=t, +1;=0.683 (R, + 2R41C



Applications Information (Continued)

The frequency of peciltation is:
1 “1.44

N Y

- r (R,.+2n.)c

Figurs § may be used for quick determination of these
RC values.

Ra
Th d cle i D=
e duty oy = 7 Ra+2Rs

L \\\ - -1
SN
AN
NSO

(L] - 2xia
, Wy = 2Ry} \ h \

1 N
0001

G 1 1M Bt
1 FREE-RUNNING FAEQUENCY (Hz}

o

3]

€ ~CAPACITANCE (uF)

A/

FIGURE 6. Free Running Frequency

*REQUENCY DIWIDER .

The monostable circuit of Figue 1 can bé used af a
frequency divider by adjusung the length of the tm-unq
cycle. Figure 7 shows thc waveforms generated in a
dmde bv three c.n::.ut.

| I 114
.. PTOTErELE
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i £ |
’ Voo o SV " o Fetmc S’ 4V /D,

T o Pna By, Vol Taw SupilVide,
P Sorve Toms Copmmrer 7¥/0m.

Ce L

FIGWRE 7. Frequency Divider

PULSE WIDTH MODULATOR

When the timer is connected in the monostable mode
and triggered witin & continuous pulse train, the output
pulse width can be modulated by a signal applied to pin
5. Figure 8 shows The circuit, and in Figure 9.are some
waveform exampless,

| e
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FIGUMHE &. Putss Width Modilator
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FIGURE 8. Pulse.Width Modulastor

PULSE POSITION MODULATOR

This apphcauon uses the timer connected for astable
operation, as in Figure-10, with a modulating signal
again applied to the control voltage terminal. The pulse
position varies with the modulating signal, since the
threshold voltage and hence the time delay is varied.
Figure 11 shows the waveforms generated for a triangle
wave modulation signal.
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FIGURE 10. Pulss Position Modulator”
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FIGURE 11. Pulse Position Modulator

LINEAR RAMP ’ *

When the puflup resistor, Ry, in thc monostable c:rcuit
is replaced by a eonsmt current source, a finear ramp u




TYPE TIL4Y4
N-P-N SILICON PHOTOTRANSISTOR

02615, NOVEMBER 1980

e Designed for Automatic or Hand Insertion in Sockets or PC Boards
¢ Recommended for Industrial Applications Requiring Low-Cost Discrete Phototransistors

® Spectrally and Mechanically Matched with TIL38, TIL39, TILS05, and
T1L906 IR-Emitting Diodes

mechanical data

This device has a clea® moided epory boly.

COLLECTOR
£.89 (0.350) DENTIFICATION
83863301 o 150 (0.755, WIN——ol N\, S
12710 0500 267 (0 105)
B2000_| | 42710050, MiN= PRt
| COLLECTOR {See Nete b)
506 L2000 3L 2
G£71C 1501 ek "
15et hote 8) 3¢ )} L
2scsmnt Lraos 052 0022 |
7.75 0305 ca57 woB
7,49 0.
. §1060.2600

Es5 w0200 B
NOTES: . This dismeter is massurez 0,927 mm (0 D05 inch) from the peckage shouider.

b. Lead spazing is measured whare the lssth emerge trom the pachepe.
€. Within this rone the patiage conlour Is KoY controlied.

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY INCHES [

absolute maximum ratings at 25°C free-air temperature {unless otherwise noted)

Collector-Emitter VOI@ge ... ... iiiciueeae s oo onaeaernanens /.CeFF...... 35V
Emitter-Collector VOIBOE .. .o ii i it ameen snee et tnsosacessseanonsseniossnssannss A"
Continuous Device Dissipation at {or below) 25°C Free-Air Temperature (See Note 1) . ............. 50 mW
Operating Free Air Temperature Range ... .. ...t ininuin s cnnannsenernnasssnnes —40°C 10 80°C
Storage Temperature Range . ... ... viet it enueannnoosonassereeserusonasanns —40°C 10 100°C
Lead Temperature 1,6 mm (1/16 Inch) from Case for 556conds ..o viieeeniiinnnecnanennnnns 240°C

electrical characteristics at 25°C free-air temperature

PARALMETER TEST CONDITIONS MIN TYP MAX | UNIT
V(BRICEQ  Collecior-Emitter Breakdown Voltaoe ic=100uA, E,=0 35 v
h7.'_am(:co Emitrer-Colrecior Breakdown Voltaps Ig =100 uA, Eo+ 0 ? A\
Ua) Dart Current VEg= 10V, E.*0 50| nA
1 Light Current VCE* 5V, Eg=250uWicm2, SeeNote2 | -100 700 »A
VCE (sat) Coflector-Emitier Szturation Voltage ic = 100 uA, E, = 250 sWiem<,  See Note 2 0.1 v

switching characteristics at 25° C free-air temperature

PARAMETER TEST CONDITIONS TYP Uy
1 Rue Time Voo 30V, 1L - 800 ¥A, 8 Py
] Fall Time . R =10, See Figure 1 7 us

NOTES: 1. Derate linesriy 10 B0°C tree-alr tempererre o1 the rate of O 81 mw/C.
2. lrracience (€} is the radisnt Dower per unst ares Incioent upor & surtace. For these measurements the sourcs s sn lnhu-o—ummn.
diode, gth a1 peet isslon & §30 nem, anc epectra! bencwicth is 45 nm,

Copyright & 1580 by Teas Instruments Incorporsted



TYPE TiL4¥4
N-P-N SILICON PHOTOTRANSISTOR

PARAMETER MEASUREMENT INFORMATION

Set Note s

AN Y
ﬂ ouUTPUT
\/ See¢ Note b
+
>
— =30V . 8
—T- Vee® 30 R+ 142 ::
TEST CtRCUY OUTPUT VOLTAGE WAVEFORM
FIGURE 1

NOTES: .

irradistion is sgiustec for 1| - BOD M A,

input irradisace is supplied by » pulsen gatlium sreenide intrared emitter with rise ana 18! times of less then 50 ns Incigent

B. Output waretorm is monitored on sn oscilloscope with the following charscteristics. 1, € 25 ny, R, > 1MQ, C,, € 20 pF,

VCElm)-Collecter Emintter Saturstion Voltage —mV

TYPICAL CHARACTERISTICS
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National Industrial/Automotiive! Functiqﬁé]_

Semiconductor Blocks/Telecommunications

LM567/LM567C Tone Decoder

General Description

The LM567 and LMS67C are genera! purpose tone
decoders designed to provide a saturated transistor
switch to ground when an input signa! is present
within the passband. The circuit consists of an |
and Q detector driven by a voltage contsolled
oscillator which determines the center {requency
of the decoder. External components are used to
independently set center frequency, bandwidth
and output delay.

Features

® 2010 1 frequency range with an external resistor °

® Logic compatibie output with 100 mA current
sinking capability \
s Bandwidth adjustable from 0 to 14%

High rejection of out x0f band signals and noise -
Immunity to false sigraals -
Highly stable center freequency

600 kHz

Applications

Touch tone decoding

Precision osciltator

Frequency monitoring asnd control
Wide band FSK demoduulation
Ultrasonic controls

Carrier current remote ccontrols
Communications pagings decoders

Center frequency adjussiable from 0.01 Hz to ’

i

Schematic and Connection Diagrams
Matsl Can Packege

o e

. Order Number EM567H or LM567CH .

See NS bclfop ROBC
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Absolute Maximum Ratihgs

Supply Voltage Pin

Power Dissipation (Note 1)
Ve

V3

Vi .

Storage Temperature Range

1ov

300 mW

S 1Y

- =10V

__V.j’ 0.5v
-65°C 10 +150°C

Electrical Characteristics ucrmewan ra 2% ve 5w

~ = o R LS 7C/LMES7CN
PARAMETERS CONDITIONS o S [TV BT T K] s
R
Powr Supply Vortags Range ers 50 2.0 78 60 2.0 v
Power Su;vauvum Ry = 20k
Oulscent” . s {: 7 10 ~a
N:'Mc;v;' -- RL:ZQ. 1 ; y
Activered 7 n 13 1”7 18 M
Inpat Resistonce . 1] 20 n 15 . a" ™ [+
_Smattest Dutectadle Input Voltage ' l,_‘- |? M‘Qﬂ (A 20 - 20 2% ™V
Loigrst No Outaurt Irgast Voltage' e 100ma gt | 10 18 10 15 v,
Lrgmst Simultawous Outhend Signal to {mammnd Signa! Retio ~ o‘ 3 -
Minimum tngut Signal 1o Noswe Ratio §, * 140 ke - : - -
Largest Detection Bardwsdth 2 14 ® 10 " 18 Sofl,
Lorpest Detaction Bendwidth Skew 1 2 2 3 nert,
Largest Detection Bandwidth - ion e T 20.1 0.2 S| s01 as w'c
Largert Detactoon Barcheioth Varistion saemn Supoly votime | «75V-0r5% 2t 2 - ‘21 5 =
Highort Comtar Froquency 00 500 100 500 Aie
Corter "W;IMW ; 0<TA<20 38160 %160 pomn"C
-ss<'r,.<-'!zs 352140 352140 pom"C
Canter Frequency Shift with Supply Vorteme 45V - 075V os 10 0. 20 -
Fastert ONOFF Cycling Rate . 1,720 s 1,720 o7
Output Leskage Curcent Vg 15V 1 001 |28 < aot | 25 P
Outeut Ssturation Vottage o 25mv, 0.2 (X 0.2 04 v
tg® J0mA
.= 25mV, os 10 os 1.0
1g * 100 mA
Output Falt Tame ko] x -
Output Rine Tene ' 150 150 -
Note 1: The junctiam P s of the LMSE7 is 156’:, while that of the LMS67C and LMSEICN is 100°C.

For operating at elevated twmcmsratures, devices in the TO-5 peckage must be dersted based on 8 thermal resistancs of
150°C/W, junction to ambient ar 45°C/W, junction to case. For the DIP the device must be derated based on & thermed

resistance of 187°C/W, junction "t ambient.



Typicai Performance. Characteristics

Typicat Frequency Drift with Typica! SBandwidth Varistion
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- Typical Applicaticons: : ° .
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Oxxcillator with Double Frequency Dutput
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Applications Information

The center frequency of the tone decoder is equal

to the free running frequency of the VCO. This is
given by

1
£ —
°2R|C1

The bandwidth of the fifter may be found from
the'approximation

. Vi . e~
BW = 1070 /}:T:;  in%ofT,

V; = Input voftage {volts ems), V; < 200 mV
3 C, = Capacitance at Pin 2 (F)

Where:
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SCL4016AB .

CMOS QUAD ANALOG SWITCH

FEATURES

¢ V'ide Range of Digital and Analog Signal Levels-
Digitat or Anatog Signals to 18 Volts peak

4 Low ON Resistance —
200 §2 typ. over 15Vp-p Signal Input Range, ©
15Vde

@ Matched Switch Characteristics « 108 typ. Dif-
ference beiween Ropy Values at a Fixed Bias
Point over 15Vp-p Signa! Input Range € 1EVdc

¢ High On/OH Output Voltage Ratio - 65 dB typ.

€ o= 10kHz, Ry = 10K§2

& High deg-ee of Linsarity - < 0.4% Distortion
typ. @ fi5 = TkH2, Vig= 5Vp 0. Vpp-Vss> 10V,
Rp= 10k 2

4 Extramely Low OFF Switch Leakage Resulting
in Vary Low O#fset Current and High Effective
OFF resistance - 10pA typ. € Vpp-Vss = 10V,
Ta=25°C

& Extremely High Control Input Impedance (Con-
trol Circuit solated from Signal Circuit) -
101282 typ.

¢ Low Crosstalk betwean Switches - -50dB typ,
€ ;3 = 0.9MHz, Ry = 1k§2

¢ WMstched Control-fnput 1o Signal-Output Capac-
itances - Reduces Output Signat Transients

¢ Transmits Frequencies up to 40MHz

DESCRIPTION

The SCL4D16AB is & single<hip monolithic
silicon integrated circuit containing eight N-
channel and eight P<channel enhancement-mode
MOS transistors connected to form four indepen-
dent bilateral signal switches. Each switch consists
of both P- end N-channe! devices with common
source and drain connections, A single control sig-
nal is required per switch, Both P and N devices in
2 given switch are biased ON or OFF by the control

signal. The CMCS switch permits peak inputsignal |

voltage swings equal to the full supply voltage, 8
considerable advantage over singlechannel types.

SCHEMATIC DIAGRAM

CONNECTION DIAGRAM

(all packages)

SWITCH SWITCH SWITCH
A D [+
e T v A

Vop € C IN OUT OUT IN

1 I | B | 1}

14 13 12 11 10 9 8
SCL4016AB’

1 2 3 4 S5 6 7

1 1 1 1 i 1

INOUTOUT IN € € Vgg

N —— e s

SWITCH SWITCH SWITCH
A e [+

Add suffix for package:

C  14-pin Cerdip
D 14pin Ceramic
E 14-pin Epoxy
F  14-pin Flat

H Chip

RECOMMENDED OPERATING CONDITIONS

For maximum reliability:

DC Supply Voltage  Vpp-Vss 3t015  Vde

Operating Temperature  Tp

C. D, F, H Device 55104125 OC
E Device “40to+85 O

LOGIC DIAGRAM
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ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS'?

Vss [Voo| Tuow® | B¢ | Twow' luem
PARAMETER CONDITIONS - oy
A ETE {Vdc) | (Vee) Min (Max. . Min. | Typ  Max ! Shin. |, Max
, QUIESCENT DEVICE oo
! CURRENT Ve *Vgs ¢ Vpp| 0 s ~ j005| - 0 005] - |15 | pasc
. AF valic inpat 0 1] - fer | - loomior - j(ao0]
mbinetions [} 18] = {02 - j0002{02 |- |60
MINIMUW INPUT HIGH Vim
VOLTAGE Vg * Vgs 0 sl - J28 | - 11s {29 |~ {24 ]ve
iControt tnput) Vos * Voo 0 w; - 129 | - s 27 |- {24
los * 1G.A 0 5| - 129} - 15 27 (- 124
WEXIM N tHPUT LOW ' —~
VOLTAGE Vg * Vs 0 sl og | « |07 118 - jos | - | v
{Coniro’ Input) Vos = Voo [} 10| 08 ] - 07 |13 - |04 -
1oy = 10:A 0 151 08| - |07 |18 - loa -
SWITCH INF ST/OUTPUT loes Ve * Ve Vis
| LEAKAGE
i 2753 2851 <151 — 122501 - (=201 } 2250 - = akdc
I Swich oH) = £ | o5 | - lnas] - lioo!zizs] - f12s0
"on RESISTANCE Ron Vi
C.D.F, Hoevice Vg = Vg (Vod
Ao T gelaas| ~ [ 360) - | 200 w00} - | el
.15 - | 360 - | 200| a0l - | 60D
=025 - {715f - | 280{ @S0} ~ 1230
5 -5 +5 - 600 | - 250 660 - 860 N
-5 - 16%0| - | 250] 860} - | 960
=028 - lwrw| - | s80i2000] - !2500
+15 { 0 |+ | ~ 360! ~ | 200} 400} - | 600| Q2
0% - 3801 - 200} 40O} - €00
+83 - {ars] - | 300] eso] - 230
<0 | 6 {-w0] - | 800| ~ | 250{ 860} — | 956{ Q
028 - 60| = | 250 ssua - | %80
+56 - {1870} - | 560 2000] - !26%0
E device Row Ve
VeeVpp (Vod
R-WDITET gsfrs| - [ao] - [ 200] ao] - | s20{ 0
.18 - {30 - | 200] a00] - | s20
2025 -~ {790} - | 280 ®s0l ~ |1080
+5 & |5 - | ew0] - | 250! es0f - | sa0| D
-5 4 - | ew| - | 250] 60} ~ | BeO
=025 ] - iwoo] - | seo;2000] - 2330
«15 | 0 [+18| ~ | 370] - | 200] 200} - | 520iQ
«0.25 - 130) ~ | 200} a00] - | 520
-5.3 - | 790] - | 300] ®sof - 1080
«w | 0 ;~10] -~ 60| - | 250] 660 ~ | Ba0iQ
25 - | 60} - | 20| 660} - | 840
By ~ J100| ~ | ss0}2000] - (2380
ON-RESISTANCE MATCH ARom Ve
1Same package) VerVpp (vdd
B 20Ir5e] gsless] = -] -] w|l-]-1-1{n
. & |+ -1 -1- sl - | - -
NOTES: ' Remainng Stauc Elecirica Cwractetistics are fimad onder “SCLAD0DE Series Famify Specifications®.
? Tiom =-55°C for C. D, F, K devien.
« 40°C for £ device. -
Tunsgr = +125°C for C. O, F, ¥ device.
« + BE'C for E deviee
¥ This devize has been desipned for Balenced output drive current specifizations. Comsult Family Specificstions.
DYNAMIC CHARACTERISTICS (C, = 50 pF, T, = 25°C)
Ves | Voo |, 1
PARAMETER CONDITIONS v | tveq | M | Tre x| UMIT
SIGNAL INFUTS (Vg ARD OUTPUTS (Vog)
PROPAGATION DELAY TIME Torm,
Sigral inpust t0 - twe | Ve * Voo [ $ -1 % &0 ~
signal output - Vg = sare wave 0 10 - L4 20
R, * MR [] s | - 15f 18
SANDWIDTH {-30B) [ v Ry . - -
{Sine Wave) . Ve * Voo T - - | w2
Vg * 5V, (1) -] -
- e 1”“ - 5 -
@00Vde W - ™M -




SCLAD16AB

ELECTRICAL CHA;?ACTERISTI CS (Continued)

DYNAMIC CHARACTERISTICS IC, = 50 pF, Ty = 25°C} {Continued) -

< <
PARAMETER CONDITIONS ;z,— R’};?; M, | Typ. | waa | unis
SIGNAL INPUTS (V' AN OUTPUTS (Vi) (Contnund) R
INSERTION LOSS . -
V. R

('?thovf) Ve * Vgp cunl 8 5 | - | 23F - @8
Vg = [ - G -
5V, 5> - -
terieed W - o5 -

@0 0vae .

SIGNEL DISTORTION . .

{Sine Wave) Ve * Voo 5 b 04 - %
Vg * SVee .
orterwd
@C Ovee -

1 v 1 DMz
R+ DO
N
FEEDTHROUGH (-508) M ) R R
c * Vs L
A wo| =% o | - 1 1288 - | kH:
rte o Ton - 4y,
€0 Ovde (S - | T
™0 - /% -

CROSSTALK (-5308)

(Betwwen twe pwitches! Vel s Ve £ -5 - 0 - | MH2
Ve (B! ¢ Vgg
Vgll: e 6V
cenieod
®C Ovee
R - 10k

Y

CAPACITANCE = y .

Inpat " -
Ouvtaut Cos | Ve * Vas % *5
£ emcthrough BY, &,

CONTROL INPUT (Vc}®

PROPAGATION DELAY TIME im h ¥ L

tu | Vis € Vg € Voo 0 3 40 | .00 ™

Turnen A, - 1kn 8 :2 20 ;g

8
MAXIMUM INPUT FREQUENCY fe :,, € Vg € Voo g X ‘g : - 'g - 1 mHg
= 150 - -
i o | w | -fu]| -

CROSSTALK X A A . y i,

© vl ) = Soure wave - - 3

RN NESEY o-| wl-]&%|:

R = 10 o 5] - {00 -

TYPICAL ON-RESISTANCE CHARACTER!ISTICS

TEnse- coomoa o
. 1 CONDITIONS
03 V] SVl | W, = vooudt |
Voo | Vas [VALUE] V, IVALGE] Vg VALUE] ¥,
Mmimim m]loiwmioslim .
on wl o 2 <15 | 700 | o8 o b, = x
20 | o {0 0 1 Ml Wl d
Roplmexdf o1 | 0 j30 [en1 | 30 | 53 EE:\
o ol o 122 1-® [ 70 {-w [Sa {eaw £
- EIRE [BENER
Mo imaaife10 | 0 [s0 [+74 | sa0 | 65 | 820 |-38
B0 |6 |4 |86 |40 {8
fow 1t T [o | olmm]®
Roytreei| 8 1 6 jL jua2 | N 29 | |22
Nou PO I 0 R N T
20 l-15 [0 j-18 ] 1m0 {78
A uiranii8 | 15 (W0 | B3| ERERE
"ou sl s @ 8 &% 340 [+ 8
30 l-s |2 -5 F0 (-8
Routmasif e 8 [ -8 [0 har2s| es0 | s028{ 20 {2028
0 |28 [ 4 | <25 | 40 | -5
Fom U (a0 [9s [e% {3 }.
foyirmad] 28 | 25 [ [os] 2o | 28] s7 | e

B



CLEDIEAS

SPPLY VOLTS Voo o Vg =0 v .. .
aupiLnY TCwWeLRaAuRE (1) «22%¢ % :’::n‘ﬁ':'m.a:'l :r-:o'e
ey —= ©
K — 4
e. < g Y £ T e
g == ¢
a 1e = P i § ==
i == = !
§ * =, = el g o = s .
3 % = Lo == e =
= —= - = — =
o S
° 18 8 s ® as 86 ° 3 D . . 0
IneL” SERAL YOLTS (¥yl WPUT $aOnd, VLTS N.)
-
Typ. ON characteristics for 1 of 4 switches Typ. ON charactaristics for 1 of § switches
with Vpp=+15V, Vgg=0V with Vpp=+10V, Vgg=0V

$SPLY YOL™S Vg oo8 Vyeo0 e
aMBLNT TEWSLRATURE 13} 5 22°C -~
esannson: T 7 =
Y ey T ey ; =
£, T
e B T g =
R
1 e A et
e TEasmED LY & L — 53 n s
‘ - i e y & )Y v,
H e N L 1
Et s o e ) - —
ron o o—Ln "E°<|J
4 . a)
= =t T "o
= ol . - '-
Tt &
a1l R D D ey
0 0 T 5 e 8
e Jv SRasL VOLTS (ug)
- . . . - . v =
Typ. ON characteristics for 1 of 4 switches Typ. ON characteristics for 1 of 4 switches
with Vpp=+5V, Vgs=0V with Vpp=+7.5V, Vgg=-7.5V

g Sy VORTE Wy o™ BIV gy 0 =28V S

SUPELY VO.TS Vppeo8 ¥pyr S
. {8 3 Vpoe*S.Vzy AT T S Toer

Awpi{uT TEMPTRATRE 17,) - 20°C e 't .
| ﬁ = N
- A PR
S — - -

33
1= = = 3 ot e e
# -———-——*—»ﬁﬁ f‘ remeraegugeege S A S e
s = ? By SR =
H 2 — g el wmdieg - SO S —
‘ T = the < 2 Fae
= > g ' % = Fho & S0 N 1 B am
-\ vv.l - % b N3 b=
i ST e T Ty
9* t YA 8 Sy i - n
£ {8 7 S - ‘
E & - o A b : s DL - .
e - IR
'y - e N
] ] T O 0 . R R, .‘.L.-;,; ) b
T PRAL WLTY Thg) -
Typ. ON characteristics for 1 of & switches Typ. ON chamacteristics for 1 of & §witches '

with Vpp=+5V, Vgg= -5V with Vpp=+2:5V, Vgg=-2.5V
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SCL4016AB

= Vo183 voo-e S vas-? Cios " e
T Siaa, VOLTS (Vg}* S Voo P .b.n‘o; -:‘m.
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Typ. switch frequency response - switch ON
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Typ. feedthru vs, freq. - switch OFF

Typ. crossialk between switch circuits in the
ame package

AL ases v
ARE COmMELTLD TO ¥eq

foweals

Crosstalk -control input to signal output

APPLICATIONS INFORMATION

LOGIC FUNCTIONS USING THE SCLAD1EAB

. [ .
Feaed %22 v. m‘*“ reag h
: Vg Vo) vis . Vos (53
. e 1 H " LOSK ‘0 M '
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] MR $. i i pig § "‘x@! da
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[0 L
OR Gate AND Gats tnverter -



SCLA016AB

APPLICATIONS INFORMATION {Continued)
LATCHING DPDT SWITCH

The latch feature insures positive switching ection in response 1o non-repetitive or
erratic commands. A HIGH input to Aq turns S3 2nd Sg4 ON, 2 HIGH 10 Ag turns §4 and
So ON. Desirable for use with limit detectors, peak detectors, or mechanical contact

closures,

——0 51

1/2 SCL40118B

A

2

TRUTH TABLE
State of Switches
Command After Command he
Ay Aq ‘53 &S, 5:8 Sz
~ o] o] Same Same
0 1 On off -
1 0 otf ‘On
1 1 INDETERMINATE 4
SELECT INPUTS O—8 7 G O
a . c o .
%O Y.l .
é é é é T screnisan “-Cuz)»wsc 401648
vc,o{}aco 1 % LaDi6AS .
[ SCLADEAB ] ao-G * vy ~OH o
oo oo
wo 130 aoisop T lmco {arer
o Toh e v By Xy

Digitally controlied resistor network

“

Digitafly-controlied c¥patitor network.
(Vg - Vigy wre Sefectdngyts)
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