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ABSTRACT
C-BAND SATELLITE RECEIVER in this project is called TVRO ( Television Received Only )

system.
950-2,050 Mhz frequency from LNB is received by satellite receiver and then detect frequency in

FM Detector.We will get base band for input of a circuit.
Base band signal have two part after pass it in appropriate filter,one is video output and other is audio

output. The result output will show on the monitor.
The receiver has a channel selecting button which easier to find the channel than the variable resister.
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General Description

The LF147 Is a low cost, high speed quad JFET input opera-
tonal amplifier with an internally timmed input offset voit-
age (BI-FET II™ technology). The device requires a low
supply current and yet maintains a large gain bandwidth
product and a fast slew rate. In addition, well matched high
voltage JFET Input devices provide very low input bias and
oftset curents. The LF147 is pin compatible with the stan-
dard LM148. This feature allows designers lo immediately
upgrade the overall performance of existing LF148 and
LM124 designs.

The LF147 may be used in applications such as high speed
integrators, fast D/A converters, sample-and-hold circuits
and many other circuits requiring low input offset voltage,
low input bias current, high input impedance, high slew rate
and wide bandwidth. The device has low noise and offset
voltage drift.

Simplified Schematic _
V2 Quad g

v

Vee O

INTERNALLY
TRRWMED

INTERNALLY
1RMMED

~Vgg O : & >
TL/H/5647-13

*Avaiipbte par SMO ¢ 8102306, JMIB510/ 11906,

B FET U in e % of Natom! tow €

L S —

Lo -

e

&National Semiconduclor

LF147/LF347 Wide Bandwidth
Quad JFET Input Operational Amplifiers

-l

December 1994

Features

= Intemally timmed offset voltags 5 mV max
® Low input bias current 50 pA
m Low input noise current 0.01 pA/{Hz
® Wide gain bandwidth 4 MHz
u High slew rate 13 V/ps
N Low supply current 7.2 mA
®m High input impedance 1012401
m Low total harmonic distortion Ay 10, <0.02%

Ry 10k, Vo 20 Vp-p, BW 20 Hz-20 kHz
® Low 1/f noise comer 50 Hz
m Fast settling time to 0.01% 2 s
Connection Diagram
Dual-In-Line Package

oure  ine- mat v ma* K3~ T3

|Il ||J 1 1" " 1] 4

1 |z 3 In s l ] l '

osTt wt L3N v e [LERA 1) #1
TUMIGG4T -1

Top View

Order Number LF147J, LF347M, LF347BN,
LF347N, LF147D/883 or LF147J/883"
See NS Package Number D14E, J14A, M14A or N14A
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Molded Dual-in-Une Package (N)
Order Number LF347BN or LF347N
NS Package Number N14A

de Bandwidth Quad JFET Input Operational Amplifiers

F347 W

LIFE SUPPORT POLICY

-. LE147/L

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or 2.
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain fife, and whose
faliure o perform, when properly used in accordance
with Instructions for use provided in the fabeling, can
be reasonably expected to result in a significant injury

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPAOVAL OF THE PRESIDENT OF NATIONAL

A critical component is any component of a life
support device or system whose lailure to perform can
be reasonably expected to cause the (ailure of the lile
support device or system, or to affect its safety or
effectiveness.

to the user.
)
o National Semiconductor
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Typical Applications (continued)

Universal State Varlable Fliter

10m:
ANNA, &
vy I
[T ..001 F
7 I )
1A LFIaY A&
+ 1A LF18? —0 ,';::,'3:‘
>

1 ) 1 2 100

e AAA AAA l
vy hAAS
L =
= (]
TANDPASE
W ouTuT 0 e
‘V"‘V : |‘
o) L__o
NOYCH
HIGH PASS [I3TH
ouTPuT ourru

For clrcult shown:

1o =3 kHz, InoTen = 9.5 kHz

Q-4

Passband gain:
Highpass—0.1
Bandpass—1
Lowpass—1
Notch—10

* 15> Q<200 kHz

* 10V pagk sinusoidal output swing without sigw limiting to 200 kHz
* Sea LM148 data sheat for design equations

TUL/HI50647-12
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Typ:cal Apphcations Digltally Selectable Precision Attenuator
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1 0 0 -4d8 « Expandable to any number of stagos
1 t 0 1 -5d8 * Vory high input impadanca
} 1 10 -6dB
' 1 1 1 -7dB
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Appilication Hints (continueq)

output to a high state. in neither case does a latch occw
since raisifig the input back within the common-mode range
again puts the input stage and thus the amplifier in a normal

operating mode.

Exceeding the positive common-mode limit on a single input
will not change the phase of the output; however, if both
inputs exceed the limit, the output of the amplifier will be

forced to a high state.

The amplifiers will operate with a common-mode input volt-
age equal to the positive supply; however, the gain band-
width and slew rate may be decreased in this condition.
When the negative common-mode voltage swings to within
3V of the negative supply, an increase in input offset voltage

may occur,

Each amplifier is individually biased by a zener reference
which aliows normal circuit operation on +4.5V power sup-
plies. Supply voltages less than these may result in lower

gain bandwidth and slew rate.

The LF147 will drive a 2 ki load resistance 10 +10V over
the full temperature range. If the amplifier is forced to drive
heavier load currents, however, an increase in input offset
voltage may occur on the negative voltage swing and finally
reach an active current limit on both positive and negative

swings.

Precautions should be taken to ensure that the power sup-
ply for the integrated circuit never bacomes reversed in po-

Detailed Schematic

larity or that the unit is not inadvertently instalied backwards
in a socket as an unlimited current surge through the result-
ing forward diode within the 1C could cause fusing of the
intemal conductors and result in a dastroyed unit.

As with most amplifiers, care should be taken with lead
drass, component placement and supply decoupling in or-
der to ensure stability. For example, resistors from the out-
put to an input should be placed with the body close to the
input to minimize “pick-up” and maximize the frequency ol
the feedback pole by minimizing the capacitance from the
input to ground.

A feedback pole is created when the feedback around any
amplifier is resistive. The paralle! resistance and capaci-
tance from the input of the device (usually the inverting in-
put) to AC ground set the frequency of the pole. In many
instances the frequency of this pole is much greater than
the expected 3 dB frequency of the closed loop gain and
consequently there is negligible effect on stability margin.
However, if the feedback pole is less than approximately 6
times the expected 3 dB frequency a lead capacitor should
be placed from the output to the input of the op amp. The
value of the added capacitor should be such that the RC
lime constant of this capacitor and the resistance it parallels
is greater than or equal to the original feedback pole time
constant.
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Pulse Response n_ 2kn, G- 10pF
Small Signal inverting

OUTPUT VOLTAGE SWING (58 mV/DIV)

TIME (0.2 us/DIV)
TL/H/5647-4

Large Signal Inverting

OUTPUT VOLTAGE SWING (SV/DIV)

3

e

TIME (2 mlnIV)
TU/H/5647 -6

TIME (0.2 m/mv)
TLIH/5647-5

Large Slgnal Non—lnvertlng

OUTPUT VOLTAGE SWING (5V/DIV)

TIME (2 13/01V)

TL/H/S6AT-7

. Current Limit (Ry_ ~ 1000)

OUTPUT VOLTAGE SWING (1V/DIV)

: P ﬁi”?ﬁfi
’gm Bl

TIME {5 ,5/01V)

Application Hints

The LF147 Is an op amp with an internaily tdmmed input
offset voltage and JFET input devices (BI-FET ™). These
JFETs have large ravarso breakdown voltagos from gate to
source and drain eliminating the need for clamps across the
inpu!& Therefore, large differential input voltages can easily
be abcommodated without a large increase in input current.
The maximum differential inpu! voltage is independent of
the supply voltages. However, neither of the input voltages

TLIH/S647 -8

should be allowed to exceed the negative supply as this will
cause large currents to flow which can result in a destroyed
unit.

Exceeding the nagative common-mode limit on either input
will force the output to a high state, potentially causing a
raversal of phase to the output. Exceeding the negative
common-mode limit on both inputs will force the ampiifier
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Distortion vs Frequency
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AC Electrical Characteristics notes)

i
478 LF347
Symbol Parameter Conditions LF147 LF3 3 Units
i Min| Typ |Max|Min] Typ |Max|Min| Typ |{Max
Amplifier to Amplifier Coupling | Ta = 25°C, -~120 -120 —120 d8
' £=1Hz—-20kHz
(Input Referred)
SR Stew Rate Vg=+15V,Tp<25°C| 8 13 8 13- 8 13 V/ps
GBW Gain-Bandwidth Product Vg - 15V, To=25°C| 2.2 4 2.2 4 2.2 4 MHz
en Equivalent Input Noise Voltage | Tp = 25°C, Rg =~ 10012, 20 20 20 nV/yHz
f== 1000 Hz
in Equivalent Input Noise Current | Tj=25°C, {= 1000 Hz 0.01 0.01 0.01 pA/Hz

Note 1: Unless otherwise specifiod the absolute maximum negative input voltage is equsl to the negative power supply voltage.

Note 2: Any of the amplifier outputs can be shortsd to ground indefinitoly, howevar, more than ona shautd nol be simultansously shortad as the maximum function
0 wil be

Note 3: For opersting at oleveted temperature, these devices must be derated based on a thormat resistance of 8.

Note 4: Tha LF147 is eveilable in the military tamporature rango - 55°C < T % 125°C, while the LF3478 and the LF347 ere in the ial

range 0°C <Tx £70°C. Junction temparature cen rise to T; max = 150°C.

Note 5: Unless othorwiss specilied tho specifications apply over the hull temperature range and lor Vg 20V for tha LF 147 and lor Vg 1 15V for the LF3470/

LF347. Vs, Ig. 8nd log are measured at Vo =0.

Nots & The input blas are juncti g which app double for avery 10°C increase In the junction tempacrature, Ty Dus to limited

production test time, the input blas d sro d 10 junctk in normal op the junci risns abow tha ambient

temperature 63 & result of Intemsl power dissipetion, Pp. T« Ta+ 0, Pp where O,A Is Ihe thermal resistance from junction lo ambiont Use of & hoot sink is

recommended H input bles current is 10 bo kept to 8 minimum.

Note 7: Supply voltage rejection ratio is measured for both supply magnitudas increasing or ] ly in with practica lom

Vg = 1 8V to 115V lor the LF347 and L.F3478 and from Vg = 120V to 15V lor tha LF 147,

Note 8: Retor 1o RETS147X for LF1470 and LF147J miltary specifications.

Note 8: Mox. Power Di is dafinad by the g dstics. Op w tho part near the Max, Power Dissipation may cause the part to opuratn

outside guaranteed limits.,

Note 10z Human body modet, 1.5 kil In sories with 100 pF.




Absolute Maximum Ratings

If Miiitary/Aerospace specified devices are required, LF147  LF347B/LF347
pleade contact the National Semiconductor Sales Operating Temperature {Nota 4) (Note 4)
Office/Distributors for avallabllity and specifications. Range
LF147 LF347B/LF347 Storage Temperature
Supply Voltage +22V t18v Range —65°C=<TAs 150°C
Differential Input Voltage +38V +30V Lead Temperature
Input Voltage Renge +19v +15V {Soldering, 10 sec.) 260°C 260°C
{Note 1) Soldering Information
Output Short Circuit Continuous Continuous Dual-in-Line Package
Dutation (Note 2) Soldering (10 seconds) 260°C
NN Small Qutliine Package
Power Dissipation 900 mW 1000 mW
(Notes 3 :nd 9) Vapor Phase (60 seconds) 215°C
Tm 4)( 150°C 150°C Infrared (15 seconds) 220°C
0’,\ ' See AN-450 “Surface Mounting Methods and Their Effect
lCu{rity DIP (D) Package 80°C/W on Product Rellability” for other methods of soldering sur-
Ceramic DIP (J) Package 70°CIW face mount devices.
Pigstic DIP (N) Package 75°C/W ESD Tolerance (Note 10} 900V
Surface Mount Narrow (M) 100°C/W
Surface Mount Wide (WM) 85*'C/W
DC Electrical Characteristics (Notes) ’
F347
Symbol Parameter Conditions LA Ll - LF347 Units
Min| Typ Max|Min| Typ [Max|Mini Typ Max|
Vos Input Otfset Voltage Rg 10k, Ta 25C 1 5 3 5 5 10 [ mv
Over Temparature 1} 7 19 mv
AVos/AT|Average TC of Input Offset  |Rg =10k 10 10 10 pvrc
Vottage
los . Input Offset Current Tj= 25°C, (Notes 5, 6) 25 1100 25 {100 25 | 100 pA
3 Over Temperature 25 4 4 nA
la i jinput Bias Current Tj=25°C, (Notes 5, 6) 50 | 200 50 |[200 50 |200] pA
Over Temperature 50 8 | 8 nA
Rin Input Resistance Tj~25C 1012 1012 1012 N
AvoL Large Signal Voltage Gain Vg= +15V,Ta=25C | 50 | 100 50 | 100 25 | 100 vimV
* Vo +10V,R~2k0
Over Temperature 25 25 15 v/mv
Vo Output Voltage Swing Vg +15V,R_ 10Kk§1| 412 +13.5 12| 1135 112] 1135 v
Veum Input Common-Mode Voltage t15 115 115 v
= + +
Renge Vg= 15V 1 "l L0 ot v
CMRR" |Common-Mode Rejection Ratio| Rg< 10 k2 80 | 100 80 | 100 70 | t00 d8
PSRR Supply Voltage Rejection Ratio | {Note 7) 80 | 100 80 | 100 70 | 100 dB
ls  |Supply Cumrent 72 |11 72 | 11 72 [ 11| mA




&National Semiconduc

CD4066BM/CD4066BC Quad Bilateral Switch

General Description
The CD4066BM/CD4066BC is a quad bilateral switch In-

*tended for the transmission or multiplexing of analog or digi-

tal signals. It is pin-for-pin compatible with CD40168M/
CD4016BC, but has a much lower “ON” resistance, and
“ON” resistancae is relatively constant over the input-signal

range.

Features

u Wide supply voltage range 3V to 15V

| High noise immunity 0.45 Vpp (typ.)

m Wide range of digital and +7.5 Vpgak
analog switching

m "ON" resistance for 15V operation 800

Matched “ON" resistance
over 15V signal input

» ARpn = 50 (typ.)

m “ON" resistance flat over peak-to-peak signal range
m High “ON"/"OFF" 65 dB (typ.)
output voltage ratio @y 10kHz A 10k

High degree linearity
High degree finearity
High degree linearity

0.1% distortion (typ.)
e 'is = 1 kHZ, Vis . 5Vp_p,
Vpp—Vss =10V, R =10 kN

June 1992

tor
u Extremely low “OFF” 0.1 nA (typ.)
switch leakage @ Vpp—Vss =10V, Tp  25°C
= Extremely high control input impedance 101201 (typ.)
8 Low crosstalk —50 dB (typ.)
between switches @ fiy 0.9 MHz, By 1 kit
® Frequency responsa, switch “ON” 40 MHz (typ.)

Applications
m Analog signal swilching/muitiplexing
* Signal gating
® Squelch control
* Chopper
* Modulator/Demodulator
* Commutating swilch
= Digital signal switching/multiplexing
& CMOS logic implementation
u Analog-to-digital/digital-to-analog conversion
= Digital conlrol of frequoncy, Impedance, phase, and an-
alog-signal-gain

1995 Nakona! Bamicond xciorn Covper afion

Schematic and Connection Diagrams
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Absolute Maximum Ratings (votes 18 2)

Recommended Operating

If Mjiitary/Aerospace specified devices are required, Conditions (ote 2)
piease contact the National Semiconductor Sales
Office/Distributors for availability and specifications. lSupplz Vl:zllage (Voo) 3\\// to \1,5\/
Supply Voltage (Vpp) ~0.5V10 + 18V c’)‘p”‘ r° 339 MN)' renge (1 V10 Vop
* _ perating Temperature Range (T
Input Voltage (Vi) 0.5V 10 Vpp ! 0.5V CO406EBM _55°C10 1 125G
Storage Temperature Range (Tg) —65°Cto + 150°C CD4066BC —40°C 1o 1 85°C
Power Dissipation (Pp)
Dual-in-Line 700 mW
Small Outline 500 mW
Lead Temperature (T)
(Splderlng, 10 seconds) 300°C
u Ll
DG, Electrical Characteristics cpsosssm (Note 2)
Symbéﬂ Parameter Condltions —55¢ 125°C 1 125°C Units
{ Min | Max | Min | Typ Max | Min { Max
o ¢ | Quiescent Devica Current | Vpp 5V 0.25 001 | 0.25 75 | pA
i Vpp =10V 0.5 0.01 0.5 15 | pA
Vop = 15V 1.0 0.0% 1.0 30 pA
SDGNALi INPUTS AND OUTPUTS
Vpp—V:
Ron “ON" Resistance R~ 10kq to 2088
4 .
' Ve Voo Vis:-Vssto Vpp
Vpp =5V 800 270 1050 1300 fn
Vop 10V 310 120 400 550 1]
i Vpp =15V 200 80 240 320 | 0
Vpp ~V,
ARon, | A"ON” Resistance RL=10kn to 2258
Between any 2 of Ve - Vpo: Vis ~Vss to Vpp
4 Switches Vpp = 10V 10 n
X Vpp =15V 5 { L__
hg © | inputor Output Leakage | Vg=0 +50 10.1 +50 +500 | nA
Switch “OFF" Vig= 15V and OV,
' Vos - OV and 15V
CONTROL INPUTS
ViLe Low Level Input Voltage | Vis Vss and Vpp
Vos=Vgp and Vgg
{ hg= £10 pA
¥ Vpp = 5V 1.5 2.25 1.5 1.5 \
H Vpp 10V 3.0 4.5 3.0 3.0 \
: Vpp~ 15V 4.0 675 | 4.0 10 v
Vine High Level input Voltage | Vpgp - 5V 35 35| 275 a5 v
“Vpp = 10V (see note 6) 7.0 7.0 5.5 7.0 v
R Vpp = 15V 1.0 11.0| 825 1.0 v
v | | Input Current Vpp—Vss =15V +0.1 +10~5| +0.1 $1.0 | pA
' VopxVig>Vss
Vpp*Vc=Vss
¥
DC Electrical Characteristics cnossac (Note 2)
—4 125°C t 85°C
Symlg'ol Parameter Conditlons | ———30.C . Sy 3 - Units
) Min Max Min Typ Max Min Max
o ° Quiescent Device Current | Vpp =5V 1.0 001 | 10 7.5 pA
3 Vpp: 10V 2.0 0.01 2.0 15 pA
3 Voo =15V 4.0 0.01 4.0 30 A

- e ommm e ow
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DC Electrical Characteristics (Gontinued) C040668C (Note 2)
Symbol Parameter Conditions —4oc 125°¢C 185°¢C Units
Min | Max | Min | Typ | Max | Min | Max
SIGNAL INPUTS AND OUTPUTS
Vpp—V.
Ron | "ON"Resistance RL=10ka to 2088
Ve Voo, Vss to Vpp
Vpp =5V 850 270 | 1050 1200 | 0
Vpp= 10V 330 120 400 520 i1}
Vpp=15V 210 80 240 300 1
ARon A"ON" Resistance R =10k to Yoo —Vss
Between Any 2 of Vee=Von, Vis=Vgs to Vpp
4 Switches Vpp=10V 10 1]
Vpp=15V 5 n
hs input or Output Leakage | Vo=0 +50 +0.1 +50 1200 nA
Switch “OFF"
CONTROL INPUTS
Vile Low Lavel input Voltage | Vig= Vss and Vpp [
Vos=Vpp and Vgg
lig= £ 10pA
Voo = 5V 1.5 2.25 1.5 1.5 v
Vpp© 10V 3.0 4.5 3.0 3.0 \'
Voo 4.0 6.75 4.0 A0 \
Viie High Leva! Input Voltage | Vpp =5V 3.5 35 2.75 3.5 v
Vpp= 10V (See note 6) 7.0 7.0 5.5 7.0 v
Vpp= 15V 11.0 110 825 11.0 v
N Input Current Vpo~Vsg = 15V +0.3 +10-5 | £0.3 +1.0 | pA
Vpp>Vis>Vssg
Vpoo2 Vg2 Vss
AC Electrical Characteristics* Ta~25C, &, Y 20nsandVgg OV unless otherwise noted
Symbot Parameter Conditions Min Typ Max Unlths« )
oL L Propagation Delay Time Signa! Vc - Vpo, CL 50 pF, (Figure 1)
Input to Signal Output R =200k
Vpp =5V 25 55 ns
Vpp= 10V 15 35 ns
Vop = 15V 10 25 ns
ez, PzZL Propagation Delay Time AL=1.0ki, C 50 pF, (Figures 2and 3)
Control input to Signal Vpp - 5V 125 ns
Output High impedance to Vpo*= 10V 60 ns
Logical Lavel Vpp- 15V ] 50 ns
tpHz, oLz Propagation Delay Time RL- 1.0k, C; 50 pF, (Figures 2and 3)
Control Input to Signal Voo 5V 125 ns
Output Logical Level to Vpp = 10V 60 ns
High Impedance Voo = 15V 50 ns
Sine Wave Distortion Vc-Vop 5V.Vss -5V 0.1 %
RL =10k, Vi SVpp 1~ 1 kHz,
(Figure 4)
Frequency Response-Switch Ve Vop~5V.Vss =5V, 40 MHz
“ON" (Fraquency at —3 dB) Ry 1k, Vis 5V,
20 Log1o Vos/Vos (1 kHz) ~dB,
(Figure 4)
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AC Electrical Characteristics* (continued) To=25C, t, = ty= 20 ns and Vgs = OV unless otherwise noted

Symbol Parameter Conditions Min Typ Max Units
Feedthrough — Switch “OFF" Vop=5.0V,Voc=Vsg —5.0V, 1.25
(Frequency at —50 d8) Ry = 1kQ, Vig=5.0Vp o, 20 Logsg,
Vos/Vig= —50 dB, (Figure 4)
Crosstalk Between Any Two Voo = V()= 5.0V; Vs ~ Vem) = 5.0V, 0.9 MHz
] Switches (Frequency at —50 dB) A1 ki1, Vig(ay=5.0 Vp.p, 20 Logyg,
Vos(e)/Visia) = —50 B (Figure 5)
Crosstalk; Control Input to Vpp =10V, Ry = 10 kf}, Ry~ 1.0 k92, 150 mVpp
' Signal Output Vee= 10V Square Wave, C| = 50 pF
I . (Figure 6)
Maximum Control Input RL=1.0 k1, C_= 50 pF, (Figure 7)
b Vosin = Y2 Vos(1.0 kHz)
. Vpp=5.0V 6.0 .l MHz
Vpo =10V 8.0 MHz
. . Vpp =15V 8.5 MHz
Cis Signal Input Capacitance ' 8.0 pF
Cos " Signal Output Capacitance Vpp = 10V 8.0 pF
Cios , Feedthrough Capacitance Vg- OV 0.5 pF
Cin Control Input Capacitance 5.0 7.5 pF

"AC Parametors are guaranteed by DC cormelatad testing.

Note 1: “Absolute Maximum Retings™ gre those virlues beyond which the safety of the davice cannot be guarentoed. They are not meant to imply that the devices
should be operated et these limits. Tho tables of “Recommended Operating Conditions™ and "Elsctrical Cl provide ) lor aclus! device
operation.

Note 2 Vgg~ 0V unioss otherwise specified.

Note ?: These devices should not be connected to circuits with the power “ON",

Note 4: in sl ceses, thers Is approximalely 6 pF of probe and g capaditonce In the output; howgvnr, this copacitantcn ls Includnd in Cy whoravor it Is specifind,
Nots 5: Vig is the volage 8! the In/out pin and Vos Is the voltage et the ouVin pin. Vg Is the voltage at the control input.

Mote &: Conditons for Vit 8) Vis — Vo, log~ standard B sares Igy b) Vig™ OV, o1, = stendard 8 seres Iy,

]
AG Test Circuits and Switching Time Waveforms
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AC Test Circuits and Switching Time Waveforms (continued)
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Typical Performance Characteristics

{ “ON" Reslistance vs Signal
Voltage for T = 25°C
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Special Considerations

In applications where separate power sources are used to

drive Vpp and the signal input, the Vpp current capability

should exceed Vpp/Ry (R = effective external load of the 4

CD4086BM/CD40868C bilateral switches). This provision

avoids any permanent current flow or clamp action of the
Vog supply when power is appliad or removed from

CD4066B8M/CD4066BC.

In dertain applications, the extemnal load-resistor current

mey include both Vpp and signal-line components. To avoid

§

-

“ON" Resistance as a Function
of Temperature for
Vpp— Vgg = 15V
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“ON" Resistance as a Function
of Temperature for
Vpp~-Vsgs =5V
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CHANNEL “ON" RESISTANCE (Roy) [:1)
Ag
]

-4 -8 4 -2 1 2 4 512

SUPPLY VOLTAGE (Vi) IV)
TL/F1065- 4

drawing Vpp cumrent when switch current flows into termi-
nals 1, 4, 8 or 11, the voltage drop across the bidirectional
switch must not exceed 0.8V at Tp<25°C, or 0.4V at
TA>25°C (calculated from Roy values shown).

No Vpny current will flow through Ry if the switch current
flows into terminals 2, 3, 8 or 10.
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Physical Dimensions inches (mitimeters)
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CD4066BM/CD4066BC Quad Bilateral Switch
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Physical Dimensions inches (millmeters) (Continued)
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¢ LIFE SUPPORT POLICY

1

enyaves

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used hersin:

1. Life support devices or systems are devices or
systemns which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose

i fallure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury

2. A critical component is any component of a life
support device or system whosa failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.

to the user.
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General Description

Thasa CMOS kay encodars provide all the nacessary logic
to fully encoda an array of SPST switches. Tha keyboard
scan can bo implerentod by either an external clocik or
extarnal capacitor. These encoders also have on-chip pull-
up devices which permit switches with up lo 50 k2 on resisl-
anca o be used. No diodas in the swilch array are needed
1o eliminate ghost swilches. The internal debounce circuit
necds only a single external capacitor and can be defeated
by omitling the capacitor. A Data Available output goes to a
high level when a valid keyboard entry has heen mads, The
Datz Avallable output returns 10 a low leve] when the en-
terad key is roleased, even il another key is depressed. The
Data Available will return high to indicate acceptance of the
new key after a norrmal dubounce period; this two-key roll-
over 1s provided hanwean any tvo swilches.

July 103

é%/&%f’ National Semiconductor

MI54Ca22/MM74C522 16-Key Encoder
M54C023/MM74C223 20-Key Encoder

An internal registar ramembers the last key pressed evan
alter tha koy is reloased. The TRI-STATE®S oulnuts provide
for aasy expansion and bus oporation and are LPTTL corn-
patible.

Features

50 k) maximun swilch on resistanca

On or off chip clock

On-chip row pull-up dovices

2 key roll-over

Keybounce elimination with single capacitor
Last key registar at outputs

TRI-STATE outpusl LPTTL compatible
Wide supply ranqo

Low power consumplion

3Vio 15V
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Connection Diagrams

Pin Assignment for

Pin Asslgnment

Pin Assignment for
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DC Electrical Characterisiics
Min/Max limits apply across temperature range unless othanwise specifid {Continued)

Symbol [ Parameter l Conditions L Min _L Typ Max J Units
OQUTPUT DRIVE (See 54C/74C Family Characteristics Data Sheet) (Short Circuit Current)
IsouRce Output Source Current Vg = 5V, Vour = OV, - _
® (-Chaane) Ty s 25°C 175 3.3 mA
1SOURGCE Output Source Current Voo = 10V, Voyr = 0V, _a ~15 A
(P-Channel) Ta = 25°C m
1SINK Qutput Sink Current Ve = 5V, Vout = Voo . -
(N-Channel) Ta = 25°C 175 36 mA
iSINK Output Sink Current Ve = 10V, Vout = Vee. 8 186 A
(N-Channel) Tp = 25°C ""
AC Electrical Characteristics® 1, ~ 265G, ¢ -- 50 pF. unless othanwisa noted
Symbol Parameter Conditions Min Typ Max Unir.:.“—
hdos Ipdt Propagation Delay Time to Gy += 50 oF (Figure 1)
l.ogical “0" or Logical *'1" Vee = 5V 60 150 ns
from D.A. Veo = 10V a8 80 ns
Ve = 15V 23 60 _ns
tors YK Propagation Delay Time irom Ay = 10k, C( = 10 pF (Figure 2)
Logical 0" or Logical 1" Veo = 9V, AL = 10k a0 200 ns
into High Impedance State Yoo = 10V, Gy = 10pF 65 150 ns,
Ve = 15V 50 110 ns
th00 trit Prepagation Delay Time from Ry = 10k, C = 50 gF (Figure &)
High Impedance State to a Veo = SV, R = 10k 100 250 ns
Logicai 0" or Logical 1" Vg = 10V, G =~ 50 pF 55 125 ns
Voo = 15V 40 90 ns
CiN Input Capacitance Any Input (Note 2) 5 7.5 oF
Cout TRI-STATE Output Capacitance Any Output (Note 2) 10 pF

*AC Paramesters are guarantesd by OC corrstated tasting.

Note 1: “Absalute Maxmum Ratngs” are those valuss teyond which the satety of tha davicn cannot ba guarantasd. Excaot for "Dparating Temcsratir s Rangn™

thay are not mea
operation.
Note 2: Capactanca is guarantesd ty panodic 1esting.

Switching Time Waveforms
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Absolute Maximum Batings mote

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

Vollage at Any Pin Vg — 0.3Vio Vg + 0.3V

Operaling Temperalure Range

MM54C922, MM54C923
MM74C022, MM74C923

~55°Cto +125°C
—40°Cto +85°C

Storage Tempeorature Range
Power Dissipation (Pp}
Dual-In-Line
Small Outline

Operating Vo Ronge

Vee

Lead Temperalure

(Soldaring, 10 saconds)
DC Electrical Characte ristics Min/Max limits apoly across temperature range unless othorwise specifiad

'

-65'Cto +150°G

700 mW
500 mW

Vio 15V
18V

26G6°C

Symbol ] Paramecter l Conditions J Min I Typ l Max ] Units
CMOS TO CMOS ' .
VT4 Positive-Going Threshold Voltage Vee = SV, v » 0.7 mA a0 36 43 v
at Osc and KBM Inputs Vee = 10V, Iy 2 1.4 mA 6.0 6.8 8.6 \
Ve = 15V, iy 2 2.1 mA 9.0 10 12.9 v
Vr- Nogative Going Threshold Voltage Vi = SV hy > 0.7 mA 07 1.4 2.0 v
at Osc and KBM Inputs Vee = 10V hin 2z 1.4 mA 1.4 3.2 4.0 Y
Voo = 15V, Iin 2 2.1 mA 2.4 S 6.0 \
Ving) Logical “1" Input Voltage, Vg = 5V 3.5 4.5 \
Except Osc and KBM Inputs Veg = 10V 8.0 9 \
Vg = 15V 12,5 135 v
Ving) Logical “0"* Input Voltage, Ve = 5V 0.5 15 v
Except Osc and KBM Inputs Veg = WV ] ? v
Vee = 15V 1.5 2.5 \
tp flow Pull-Up Current at Y1, Y2, Vee = 5V, iy = 0.1 Ve -2 -5 A
Y3, Y4 and Y5 inputs Veg = 10V —~10 —-20 A
Vog = 15V —22 —45 aA
VouT(1) Logical 1" Oulput Voltage Ve = 5V, 1o = —10 pA 45 \
Vg = 10V, g = 10 ptA 9 \
Voo = 15V.1g »= —10 pA 13.5 v
Vout(o) Logical “0"* Oulput Voltage Voo = 5V.lg = 10 pA 0.5 v
Veg = 10V,1g = 10 pA 1 \Y
Voo = 15V, 1 = 10 uA 1.9 \
Ron Column “ON'* Rasistance at Veg = 5V, Vg = 0.5V 500 1400 Q0
X1, X2, X3 and X4 Outputs Veg = 10V, Vg = 1V 300 700 0N
Vee = 15V, Vo = 1.5V 200 500 i
lee Supply Current Vee = 5V 0.55 11 nA
Cscat 0V, (one Y low) Voo = 10V 1.1 1.9 mA
Veg = 15V 1.7 26 mA
kg Logical “1"* Input Current Veg = 15V, Vi = 15V
at Oiiipat Enablo 0005 | 10 | nh
! Logical 0" Input Curront Vee = 18V, Viy - OV
IN(O) 9 pu (¢ VIN - 11,005
at Outpul r.nable ' 100% 1A
CMOS/LPTTL INTERFACE
Vingy Logical “1'* Input Voltage, 54C, Ve = 4.5V Veg ~ 1.5 A
Except Osc and KBM Inputs 74G, Voo = 475V Veg— 1.5 \
Vingoy Logical “0" Input Voltage, 54C, Veo = 4.5V 0.8 v
Excopt Osc and KBM Inputs 74C, Vgg ~ 4.75V 0.8 v
VouT(y) Logical “1" Oulput Voltage 54C, Ve =~ 4.5V
2.4 v
lo = ~360 A
74C, Vg = 4.75V 04 v
lg = =360 uA
VeuT(o) Logical “0"" Cutput Voltage 54C, Vg + 4.5V
- 0.4 A\
lo = --360 nA
74C, Ve 4.70V
‘o = —360 nA 0.4 v

Nole 1: "Absolute Maumum Ratngs” ore those vakas bayo
they are Aot meant to tmpdy that the devices shouid ba oparatad

oparaton.

nd which the sataty of the devica cannot ba guarantand., Excupt for “hpmeating Tawiepevaties Rapga”™

3t thaye Smats Tha lable of “Elactncal Charactenstics™ provdas conditons for achial derce
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RBiock Diagram
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Truth Table A
Switch [} 1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 17 1t 19
Position | Y4X1 Y1.X2 Y1,X3 Y1,X4 Y2.X1 ¥2,X2 Y2.X3 Y2X$ Y3X1 Y3.X2 YAXI Y374 Y4X1 Y4XZ ¥4XD ¥4X4 ¥57X ¥54X? Y51 X3 150,84
o]
AAo101o1o1o:o1o1oio1o:
T 8 0 Q 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 o] 1 1
A G 4] 0 V] 0 1 1 1 1 0 0 0 9 % 1 1 1 0 ] 0 o}
C bDj o 0 0 0 0 0 0 0 1 1 i i 1 1 1 1 (] 0 0 0
U E 0 0 0 0 0 0 0 0 0 o} o] 0 00 0 0 1 1 i 1
e

Jma tor MMS4CI22/14M7 40922




\zs

e

o mE o moma we

o

-

Typical Performance Characteristics

Typleal i va Viy at

Any Y Input
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Typical Applications

Synchronous Handshake (MM74C922)

MAIECR22

__j_llk'
.

xa NBM
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{0 DATA BUS
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olw o] e —

CLOCK »— X g
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Typical Debounce Period
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synchronous Data Entry Onto Bus (MM74C922)
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Caggnts are anabted when vadd ratry 18 marda and
§u #tn TRESTATE whon kay s inhaased.

Nute 3: Tha keanoard may by $/nctvonousty scannad by ofviting tha cocast al 1< and ¥vig G racty € the systam clock £a'a 1 Jowse than 10 kitr




o o =

o

-

Physical Dimensions inches (millmcters)
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Typical Applications (ontinued)

Asynchronous Data Entry O

M

e
M I4E122 =
x4 KBM
X3
Al——
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I e ¢ TO DATA BUS .
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3{2]1]e v
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Outputy are In TRI-STATE untit kny is pregsad, than data = slacad anbus.
Whan ey is released, oulputs retern to TRI-STATE

oA DATA AVAILABLE
Y3
Y4
0scC I o€
¢

nto Bus (MM74C822)
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Expansion to 32 Key Encoder (MM74C922)
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Theory of Operation

The MM74C922/MM74C923 Keyboard Encoders imple-
ment all the logic nacessary to interface a 16 or 20 SPST
key swilch matrix to a digital system. The encoder will con-
vert 3 koy swilch closer 1o a 4(MM740922) or
S(WM74C623) bit nibble. The designer can control both the
keyhoard scan rata and the key debounce period by altering
tho oscillator capacitor, Cpge, and the key, bounce mask
capacitor, Cryzk. Thus, the MM74C922/MM74C923's par-
formance can ba oplimized for many keyboards.

Tha kayboard encodars connact to a swilch malrix thatis 4
rows by 4 colurans (MAM74C822) or 5 rows by 4 colurnns
(MM74C923). Whon no kays ara depressed, the row inputs
are pulled high by intarnal pull-ups and the colutnn outputs
soquantially output a logic 0", These outputs ara opan
drain and are tharofore low for 25% of the time and other-
wisa off. Tha column scan rate is controlled by the osciliator
input, which consisis of a Schmitt trigger oscillator, a 2.t
counter, und a 2-4.bit decoder,

Whan a key i dhipeessed, kay 0, for example, nothing vl
happen when the * 1 inputs ofl, smce Y1 will romain tugh,
Whan the X1 colun.n is scanned, X1 goes low and Y 1 will go
low. This disables 1he counter and keeps X1 low. Y1 gong

low also initates the key bounca circut timing and locks out
the other Y inputs. The key coda to be oulput is a combina-
tion of tha frozen counler value and the decoded Y inpuls.
Once the key bounce circuil tines out, the data is latehd,
and the Dala Available (DAV) suthut gees high,

U, diring the key clasura thn swilch houncas, (1 input will
go high anain, rostarting tha scan and resotiing tha wny
bounce cizcttry, The key may bounce several times, hul i
soon as the swilch stays low [or a dehounce pariod, the
closure is assumed valid and tha data is latchad.

A key may also bounce whon it is released. To ensura thal
thn encoder doas not recogniza this bounco as anothar koy
closure, the debounce circuil must tirn o0t batorae anothne
closuru is recoqnized.

Tha two-key rofl-over featura can be illustrated by =ssurming
a key s depressed, and then a sacond key 13 depressed,
Sinca st scanning has stopped, and all othar Y ity are
disabled, the sacond key 15 not racognrad unil the liest Fey
1 WMieet aed tha key hounce creuitry has rasal.

The outpul tatches rad TRESTATE, wivchis enabled when
the Quizut Enabla (OF) input is taken iow.

NG §
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Physical Dimensions inches (mitfimeters) (Continued)
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Plastic Small Outline I.C. Package (M)
Order Number MM74C922M or MM74C923M
NS Package Number M20B




Pl iniCa! Dimensions inches (millimeters) (Continued)
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Ph ysl czl Dimensions inches (millimeters) (Continued)
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LIFGC SUPPORT POLICY

MATIONAL'S
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lailura 10 [-ywlorm, when properly usnd in accordance

Plastic Dual-In-Line Package (N)
Order Number MMS4C923N or MM74C823N
NS Package Number N20A

syslerns are devices of
tanded for surgical implant

rovidaed in the labeling, can offectivoness.

b roasonatily orpected 1o rosull in & significant injury
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3 PAODUCTS ARE HNOT AUTHCRIZED FGR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUGTON CORPONATION. As usad herain:

2. A ciitical componont is any componant of a lfe
support dovice or syslem whoss failure to perlorm can
be reasonably oxpected to cause the failuro of the fife
support davica or system, or o allect its salety or
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DESCRIPTION
The SE/NES92 is a monolithic, two stage,
differential output, wideband video amplifi-
or. It offers lixed gains of 100 and 400
without external components and adjust-
able gains from 400 to 0 with one external
resistor. The input stag‘e has been designed
so that with the addition of a few external
reactive elements between the gain select
terminals, the circuit can function as a high
pass. low pass, or band pass filter. This
, feature makes the circuit idealfor use as a
video or pulse amplifier in communications,
magnetic memories, display and video re-
corder systems. The 592 is a pin-for-pin
replacement for the uA733.

EQUIVALENT CIRCUIT

FEATURES

e 120MHz bandwidth

» Adjustable gains from 0 1o 400

e Adjustable pass band

* No.frequency compensation required

INFUT

Gia

Qv
14K % 2.4% % 10K %u.u % [RT3
1 1 ‘/
‘J NG
'ﬁ_‘ ™
\AA- O OUTPUT 1
INPUT 2 ™
AAA
——Q ouTPuT 2
Gin
[ %0
G
%00 0o 1.4¢ 300 400 o
0 -v

ABSOLUTE MAXIMUM RATINGS Ta = 25°C unless otherwise specified.

PARAMETER

Supply voltage
Difterential input voltage
Common mode
input voltage
Qutput current
Operating temperature range
SES592K
NES92K
Storage temperature range

Power dissipation

RATING UNIT
-8 v
*5 \"2
+6 v

10 mA
5510 +125 c
010 +70 c
65 10 +150 °C

500 mw

NE/SES592-F KN

PIN CONFIGURATION

F.N PACKAGE
INPUT 2 1 141 INPUT 4
Gzp AN $] G124 CAIN
. sEwgct SELECT
Gyg GAIN Gya GAIN
seLECT m seLect
s ) -
we (8] 5] we
oureur 2 [7] 3 ouTeyT 1
)
K PACKAGE
Gga GAIN SELECT
INPUT 1 Gyp Gam
SELECT
NpUT 2 ve
01' QAN
S eCT outruT
G g GAIN outPuT 2
seLect v-
NOTE
Pin § connected to case
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DC ELECTRICAL CHARACTERISTICS Ta = +25°C, Vs = 26V, Vcm = 0 unless otherwise specified

Recommend operating supply voltages Vs = 6.0V

NE/SES92-F.K,N

NE592 SES92 R
PARAMETER TEST CONDITIONS UNITS
) Min Typ Max Min | Typ | Max
Ditferential voltage gain
Gain 1 R = 2k, Vgur =3V p-p 250 400 600 300 ,| 400 500 vV
Gain 22 80 100 120 90 100 110 v
Bandwidth
Gain 11 40 40 MHz
Gain 22 90 90 MHz
Rise time
Gain 1! Vour = 1V p-p 10.5 10.5 ns
Gain 22 4.5 12 4.5 10 ns
Propagation delay
Gain 11 Vour = 1V p-p 7.5 7.5 ns
Gain 22 6.0 10 6.0 10 ns
Input resistance
Gain 11 4.0 4.0 kfl
Gain 22 10 30 20 30 kN
input capacitance? Gain 2 2.0. 2.0 pF
Input offset current 0.4 5.0 0.4 3.0 uA
Input bias current 9.0 30 9.0 20 uA
Input noise voitage BW 1kHz to 10kHz 12 12 pVrms
Input voltage range +1.0 =1.0 \
Common mode rejection ratio
Gain 2 VCM *1VF < 100kHz 60 86 60 86 dB
Gain 2 VCM *1V.F = 5MHz 60 60 d8
Supply voltage rejection ratio
Gaip 2 AVS = 0.5V 50 70 50 70 db
Qutput offset voitage
Gain 33 R == 0.35 0.75 0.35 0.75 v
Output common mode voltage Ry = 24 29 3.4 2.4 2.9 3.4 v
Ouptut voltage swing Ry = 2K 3.0 4.0 3.0 4.0
Ouput resistance 20 20 n
Power supply current R == 18 24 18 24 mA

NOTES

1. Gain select pins Gia and Ga connected together.
2. Gan setect pins Gaa and Gio connected together

3. All gan select pins opea.




TYPICAL PERFORMANCE CHARACTERISTICS

NE/SES92-F KN
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TYPICAL PERFORMANCE CHARACTERISTICS (Cont'd)

NE/SE592-F KN
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TYPICAL PERFORMANCE CHARACTERISTICS tCont'd!
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Ta = 25°C unless
otherwise specified
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TYPICAL APPLICATIONS
—
FILTER NETWORKS -
"
FILTER Vo t8) TRANSFE‘FX!
Z NETWORK TYPE V1 (s} FUNCTION
a . 1.4 X 104 1
O— O——AMN—— T 0o LOW PASS D
L s+ R/L
AL
o " ¢ 1.4 X 104 s
p — ] —
O—ArA————] p——0 HIGH PASS A s v AC
n L c 1.4 X 104 s
O——AAA——— T O BAND PASS
Vo (s) 1.4 X 104 . L s2 +A/ML S + 1LC
- ——— — -
Vi ts) Zts) + 2te
8
. 1.4 X 104 ¥ I.AXIO"- 52+ /LC 7
Zis) + 32 o— A —1 BAND REJECT | ™77 | '@ X1/LC + s/RC
. .
BASIC CONFIGURATION ‘
NOTE
n the networks above, the R value used is
assumed to include 2re, Or approximatsly J2(L
3
DISC/TAPE PHASE MODULATED READBACK SYSTEMS DIFFERENTIATION WITH
HIGH COMMON MODE !
NOISE REJECTION
|
|
i 0
|
!
{ | w®an .
| ! Yo
1 | -
. } | -
L1 .
AMPLITUDE: 110 mv ep | t
FREQUENCY: BT L |
! i | ®n
! 1
READ HEAD l OIFFERENTIATOR/AMPLIFIER I ZEAQ CROSSING DETECTOR -
FOR FREQUENCY Fi <<¥W/2 w321 C
Vo= 1.4X tmci‘%’.
d




(54/74)47 Decode

BCD to 7-segment

o Open-collector outputs Pin Description
s Active-low outputs o A through D — Data inputs (A is LSB)
e Outputs rated at 15V a through g — Decoded outputs (active-low)

LT —Lamp testinput
RBI— Ripple-blanking input
BI/RBO — Blanking input/ripple-blanking output

BE. 16___]Vcc
c [ 'BE

A — b— a L[] [ ]9
B s b—b B1/RBO [ [ ]a
C — D— ¢
b — b d RBI[ | ]
b— o o [ e
LT —( -— f
A8l — e g A [ B
BI/RBO —( GND[] 8 gl Je
Logic diagram. Pinout (top view) for DIP and FP packages.
INDUSTRIAL GRADE VERSIONS
COMMERCIAL GRADE VERSIONS DEVICE PACKAGE STYLE
DEVICE PACKAGE STYLE IDENTIFICATION | pip | sO [pLeciLcc | Fp
IDENTIFICATION [ oip | so Jeicc]icc| Fp TTL TECHNOLOGY
TTL TECHNOLOGY 5447 16
7447 ] 16 l I ] I 54547 16 16

Available types and packages.
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HCC/HCREA051£B 3
HCC/HCEZ4052iB

COS/MOS INTEGRATED CIRCUITS  (HCG/ACEA053S,

PRELIMINARY DATA

ANALOG MULTIPLEXERS-DEMULTIPLEXERS:
4051B - SINGLE 8-CHANNEL

4052B - DIFFERENTIAL 4-CHANNEL

4053B - TRIPLE 2-CHANNEL

® QUIESCENT CURRENT SPECIFIED TO 20V

MAX. INPUT LEAKAGE CURRENT 1 uA @ 18V {FULL TEMP. RANGE)

LOW”ON* RESISTANCE: 1250 {TYP.)OVER 15V p.p. SIGNAL-INPUT RANGE for Vpp-Vege= 15V

HIGH"OFF” RESISTANCE: CHANNEL LEAKAGE 100 pA (TYP.) Vgp-Vge= 18V

BINARY ADDRESS DECODING ON CHtP

VERY LOW QUIESCENT POWER DISSIPATION UNDER ALL DIGITAL CONTROL INPUT and

SUPPLY CONDITIONS: 0.2 pW (TYP.), Vpo-Vss= Vop-Vee= 10V

MATCHED SWITCH CHARACTERISTICS: Ron= 50 (TYP.) for Vpp-Veeg= 15V

® WIDE RANGE OF DIGITAL AND ANALOG SIGNAL LEVELS: DIGITAL 3 TO 20V, ANALOG
TO 20V p.p.

® 5V, 10V, AND 15V PARAMETRIC RATINGS

The HCC 40518, 40528 and 40538 (cxtended temperature range) and HCF 40518, 40528 and 40538
(intermediate temperature range) are monolithic integrated circuits, available in 16-lead dual in-line
plastic or ceramic package and ceramic flat package. HCC/HCF 4051B, HCC/HCF 40528, and HCC/HCF
4053B analog multiplexers/demultiplexers are digitally controlled analog switches having low ON im.
pedance and very low OFF leakage current. These multiplexer circuits dissipate extremely low quiescent
power over the full Vpn-Vgs and Vpp-Veg supply-voltage ranges, independent of the logic state of the
control signals. When a-logic ~ 1” is present at the inhibit input terminal all channels are off.

The HCC/HCF 40518 is a single 8-channel multiplexer having three binary control inputs, A, B, and C,
and an inhibit input. The three binary signals select 1 of 8 channels to be turned on, and connect one of
the 8 inputs to the output. .

The HCC/HCFE 40528 is a differential 4-channel multiplexer having two binary control inputs, A and B,
and an inhibit input. The two binary input signals select 1 of 4 pairs of channels to be turned on and
connect the analog inputs to the outputs.

The HCC/HCF 4053B is a triple 2-channel multiplexer having three separate digital control inputs, A, B,
and C, and an inhibit input. Each control input selects one of a pair of channels which are connected in a

singlepole double-throw configuration.

ABSOLUTE MAXIMUM RATINGS

Voo' Supply voltage -0.51t0 20 A

V, Input voltage -0.5t0 Vpp +0.5 \

[ DC input current {any one input) L 10 mA

Piot Total power dissipation {per package) 200 mwW
Dissipation per output transistor

for T, = full package-temperature range 100 mwW

Top Operating temperature: for HCC types -551t0 125 °C

for HCF types -40to 85 °C

T Storage temperature -65 to 150 °C

* All voltage values are referred to Vgg pin voltage

ORDERING NUMBERS:

HCC 4XXX BD for dgat in-line ceramic package

HCC 4XXX BF for dual in-line ceramic package, frit seal
HCC 4XXX BK for ceramic flat package

HCF AXXX BE for dual in-line plastic package

HCF 4XXX BF for dual in-line ceramic package, frit seal




MECHANICAL DATA (dimensions in mm)

Dual in-line ceramic package
for HCC/HCF 4XXX BF ;. for HCF 4XXX

Dual in-line plastic package
BE 1™
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CONNECTION DIAGRAMS

‘ ' IS -

for 4051B for 40528 for 40538
cum«sl‘ﬂ ! s j o0 vcmm«sr 3 [l o [ Yoo
won INIOUT
ofi? ' ]l ) ' ]!|l A weown foe ff2 o) Jut
-y LT v
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RECOMMENDED OPERATING CONDITIONS
Voo Supply voltage 3to 18 \%
Vi Input voltage 0toVpp Vv
le © Multiplexer switch input cusreht capability 25 mA
RL Minimum output load resistance 100 4]
Top Operating temperature: for HCC types -55 10 125 °C
-,.jr.} : for HCF types -40to 85 °C
"y
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FUNCTIONAL DIAGRAMS AND TRUTH TABLES

For 4051B cammaLy oot INPUT STATES
oo v « ) 1 . » “ON" CHANNELIS)
of LATS A B { T W Ay it |c|a fA
N S L o ofofo é
[ 1 ) DO 7
—- L j o lo|t1]o 2
0 oftin E]
on
& __.__..__._._-—-——j : |>—-4 (::v.-- ) 1]o} 5
musm 1o 07 0 ome
WWHE vt OECODLS witw ___________.@-.4 [} 1140 )
Convinsion wes it
¢ ) K 7
H— R —"”gj- 1 x[x|x HONE
L B i
L.l - =
F— - e |
J L_.I______J - NI D
Q] ;] —
M1 'Lu (W] ‘.
ay Ay s FROILCITS S
o CHANMELS woout (OVruDA FURI[TOn = teOSe
For 40528 ., TNEL e
-li & a3 W
-— P B -
L ‘ 1 l
S NN NALLE (774 ot wenatr] B 1A
] o] o 0, 0v
. SN, WY = &
o—— - — dj ° 0 | 1 Ve, by
- f ] 1 ° 29,0y
T LTINS J| | ® L v
| emgitm b weconts wi L———»————————@ i 3 x | x NONE
e T
QOneant ¥
B /. S AN S ~
O-f—c—1-
| SO 1
I omn [OY ORNLY
A1 *re g I [ » v m
N it e e et s L
v CMANNILS INIOUT Sk 4 L WY AR( no"(:'u) (U
COSras FRCRELTION g O
For 4053B AN e
L80¢ 1RkL oo el . & v w e
fomdeior e Vb, & H O & @
X l e wert " Aot
\ - —1 [LTET ) s
s 0 0 asorbuorcs
- o) 7 Forvorow
' x NONE
(’D - L X  Don't care,
- r — o
¢ = |
n .- e ot ‘ ‘
- b oo -
- e e e e e e = 28
Gy—- Eh -
4 ey Vam
s
L. sy weuty 8L POYL |
H ! L0308 ragREE NN . N1 wORa
"y e




e o T "

STATIC ELECTRICAL CHARACTERISTICS (over recommended aperating conditions)

' Tast conditions Values
Parameter Vis Vee | Vss [Voo Teow {*) 25"C Thigh {*} |Unit
v) I\ (vi (V) | Min. { Max. | Min Typ. | Max. | Min, | Max.
('Y Quiescent device 5 5 0.04 5 150
current 10 10 004 | 10 30|
1
15 20 604 | 20 600 | "
20 100 0.08 100 3000 ¢
SWITCH
ON Resist- 5 2000 470 | 2500 3500
ance | yce OSVil o o [0 310 180 | 400 580
DD o
15 220 125 280 400 0
5 2100 470 | 2500 3200
HCF 0<Vi [ o | o [0 330 180 | 400 520
Do I DSV vt SRS SPpeuinl IS PR
15 230 125 280 360
AON Rasistance ARy 5 10
{Batwean any 2 0 0 10 0 q
channete) AN NUIIIZ P L
15 5
OFF Chan- Any 10 + 200, +0.01 |+ 200 1 200
nelts) | channel o |o [T * 500 “0.01 | 200 L 500] nA
o |°F 20 +1000 1001 |+ 200 11000
current H
All channels { 10 + 200 +0.01 |+ 200 v 200
OFF (com-
mon OUT/ [0} 0 15 v 500 +0.01 |+ 200 1 500| nA
IN) 20 11000 40,01 {1 200 +1000
C Capacl-| Input 5
tance oy tput 4051 30
Output 4052 -5 | -5 5 18 pF
Output 4053 RARA AN W JRAYE1) .
Feedthrough e aza] raae; 0.2 N
CONTROL (Address or Inhibit} T
ViL [Input low voltage 5 > 1.5 1.5 1.5
-hVDPKﬂ ‘F{EE; Y(SI% 22 i 3 4 v
thru -
oVss 15 4 4 4
Vin  Input high voltage :15< 281-\ 5135 3.5 3.5
on all OFF
channals) ‘.0. ._J....‘ =ttl.: _7. _— g v
. 1 1 1
It Input feakage current | V= 0/18V + 00 t10 ¢] 1 01 [ 1T,
C Input capacitance Any address or inhibit input 5 7.5 pF

{e} Determined by minimum feasible leakage measurement for automatic testing.

()T ow

= . §5°C lor HCC device; -40"C for HCF device.

Tign= +126°C tor HCC device; 485"C for HCF device.




DYNAMIC ELECTRICAL CHARACTERISTICS(T,n=25°C, C, = 50 pF all input square wave

rise and fall times = 20 ns)

Tast conditions Values
Parameter v R 1 v v v Unit
EE [ 1 1S 55 o0 Typ. | Max.
V) | (k) | (KH2}] (V) | (V) (V)
SWITCH
tpd Propagation delay time 10V 5 30
(Signat Input to 1 1 ]
output} 0 "r—L 0 5 n
15 1
Frequency Response Chan- Vg at Com- 40538 30
nel "ON"(Sine Wave Input) mon OUT/IN [45838 |25 M7
Vo =Vegg| ! 5{*) 10
at 20 Log-—v—- = -3dB 40518 20
! Vo, at Any Channel 60
Feedthrough Vg at Com- 4053 8
{All channels OFF) mon OUT/IN 5en 0
Vo =Vgg| 1 si®) 10 MH2
at 20 Log —\7—= -40 d8 : 4051 12
! Vo at Any channel 8
Frequency Signal Crosstalk Between Any 2 3
oL 9. _40dB channels
¥ —— - —
at 20 Log Vv 0¢ Between Measured
*Vgg 1 5(*) 10 | sections on com- 6 MHz
40528 only {mon
Measured
on Any 10
channe!
Belween in Pin 2 25
Any 2 Qui Pin 14 - MK
sections [T Pin 15 !
40538 only {0y Pin 14 6
Sine wave Distortion 10 1 2% 5 03
~vgs[ 10 [ 1 |3 10 0.2 %
10 1 6i*) 15 0.12
CONTROL {Address or Inhibit)
Propagation delay time: 0 Q0 5 360 | 720
Address - to Signal OUT 0 0 10 160 | 320
; Is ON FF - ——y -—1 ns
Channels ON or O o o % 7126 1240
-5 0 5 225 | 450
Propagation delay time: 0 0 5 360 | 720
Inhibit to signal OUT ) h) 10 160 | 320
<hi H 10 L L e e ns
{channa! turning ON) ) 3 i 50 1370
-10 0 5 200 | 400
Propagation delay time: 0 5 200 | 450
Inhibit to signa!l OUT 1 1
{channel turning OF F) 0 0.3 0 90 | 210 ns
0 15 70t 160
-10 5 130 | 300
Address or Inhibit to . i < = Square mvV
Signal Crosstatk 0 10 | 0 ( e Vec=Voo-Vss ( Wave )| 65 l Diﬂ

{#) Peak to peak voltage symmetrical about X.QD_;V_EE_

(*) Both ends of channel.
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Typical channel ON resist-
ance vs..input signal voltage
(all types)
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TEST CIRCUITS (continued)

Crosstalk between any two channels (all types) Crosstalk between duals or

triplets (4052-4053)
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TYPICAL APPLICATIONS
Typical time-division application of the 40528

OIf FERENTIAL
SIGNALS
K neearaonnl -

- HCC-HC 1050
O L ATONS
e N
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OIFF.
MULTIPLEING o sew DEMURTIPLLIING

SPECIAL CONSIDERATIONS

Control of analog signals up to 20V peak-to-peak can be achieved by digital signa! amplitudes of 4.5 to
20 V {if Vpp-Ves= 3V, 3 Vpp-Vee 0of up o 13V can be controlled; for V-V level differences
above 13V, a Vpp-Vss of 3t least 4.5V is required). For example, if Vpp= +5V, Vgg= 0, and
Vge= -13.5V, analog signals from -~13.5V to 1 4.5V can be controlled by digital inputs of 0 1o A.5V.
In certain applications, the external load-resistor current may include hoth Vg, and signal-line com-
ponents. To avoid drawing Vpp current when switch current [lows into the transmission gate inpts, the
voltage drop across the bidirectional switch must not exceed 0,8 volt {valvulated from Repy values shown
in ELECTRICAL CHARACTERISTICS CHART). Na Vgp current will flow through Ry if the switch
current flows into lead 3 on the HCC/HCF 4051; leads 3 and 13 on the HCC/HCF 4052; leads 4, 14,
and 15 on the HCC/H|CF 4053.
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