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Analog Switches

Analog switches have been offered by ON Semiconductordevices from 2.0 to 6.0 volts for the standard CMOS parts
(formerly SCG of Motorola) as part of the Logic operations and 5.0 volts for the TTL—compatible versions. Typical
product offering for over 20 years. They continue to be partresistance values are less thaffor many of the devices
of the standard logic family portfolios for Metal Gate, when operating at 5.0 volts. The multi—gate, standard family
High—Speed, Very High—-Speed, LVX, and most recently, products are available in both SOIC and TSSOP 16-lead
VHC One-Gate. packages, while the One—Gate devices are available in the

These analog switches, come in a variety of functions andindustry standard SC-88A/SC-70 5 lead, SOT-353
have played a very important role in providing system packages.
design support in many market segments. Functions rangin _
from data selectors and SPST switches, to muItipIe—channe(]]\‘eW Analog Switch Data Book )
multiplexer/demultiplexers continue to gain popularity. _ 1h€ Purpose of providing this new Analog Switch Data
They perform unique and important functions in Bopk is to capture the enure portfolio offgrmg_ qf. ane}log
applications such as audio or video signal switching, A/D switches from the ON Semiconductor Logic Division in a

converter multiplexing, or RF signal switching. In addition, Singlé publication and to provide a vehicle for promoting

analog switches are frequently used as relays (minima|additional planned introductions. It is our intent to provide
signal delays), or simply to provide bilateral isolation €3Sy access to information regarding all of ON
between circuits. Semiconductor’s analog switch products.

System designers also use analog switches to address Many Diverse Applications: Analog switches can be

signal routing issues or to allow for “hot swapping” US€d in many ways to accomplish switching,
capability of individual devices and system boards. multiplexing/de—multiplexing of both analog and digital
signals. Many so-—called digital signals are actually

New Analog Switch Products guasi—analog in nature, such as FSK (frequency shift key),
Throughout the industry, popular analog switch functions PSK (phase—shift key), QAM (Quadrature Amplitude

are offered in practically all of the standard logic families, Modulation), CDMA (Code Division Multiplex, and

to take advantage of technology improvements and toTDMA (Time Division Multiplexing). They need to share

facilitate interfacing analog switch functions to changes in the decoding from several different input sources, while

system design. ON Semiconductor continues to includeinserting minimum signal distortion. When switching

them as part of logic family portfolios, and very recently signals between 2 or more items in consumer product

added the first two One—Gate analog switches. Plans are irmpplications, analog switches play a key role.

place to add additional functions to this and the other ON Semiconductor recently introduced two additional

low—voltage families offered by ON Semiconductor. devices in the advanced high—speed, sub—micron VHC
Eleven, recently introduced devices—MC74LVX4066, One—Gate, CMOS family. The MC74VHC1G66 and

8051, 8053 and their TTL compatible versions MC74VHC1GT66 devices offer a single analog switch

(MC74LVvXT4066, 8051, 8053), three new VHC products— function with impressive AC performance levels.

MC74VHCA4051, 4052, 4053, and two new One-Gate ) o

devices—MC74VHC1G66/1GT66, round out the current Analog Switch Applications: _ _

ON Semiconductor offering. These new devices ARRlication I Change a time constant in a loop filter

compliment the standard offering of analog switch aPplication, for fast “attack” stable “hold”

multiplexer/de—multiplexers. They are single supply

CTRL
Q
C2
m— 1G66
fref C1
 —
11 =RCqp
o R 2 =R(C1 +C2)
DC Ctrl for Vco Loop Impedance Remains

http://onsemi.com
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Application 2 The three new VHC devices, a 5 volt peak-to—peak waveform, with LVTTL/CMOS
MC74VHC4051, MC74VHC4052, MC74VHC4053 compatibility. The d.c. level is preserved, for the case of
provide improved performance and allow operation with video switching. The VHC4053 is useful for switching
both positive and negative supplies. This feature allows forbeyond 30 MHz. The following diagram illustrates
switching an AC waveform that is centered around zero switching two audio channels from 2 sources and 2 video
volts with no coupling capacitors. With a +/— 3.3 volt supply, channels simultaneously. The signal levels may be +/— 2.5
video signals can be switched, while preserving the dcvolts.

component of its signal. The +/— 3.3 volt supply allows for

+2.5 Volts T +3.3 Volts +2.5 Volts

[\ A'B:x:;—/\
/2 e AN

Stereo Audio C,D

Video
DC DC

l VEE, —3.3 Volts
CTRL

Application 3 Select between one of eight sources to decodeup to 8 inputs to be connected to a single (expensive)
for a Dolby Digital or DTS Decoder. A stereo receiver will decoder. The de—multiplexer is low cost, and adds minimum
likely have a single audio decoder, but will need to switch loss and distortion to the circuit. The frequency that it needs
between several possible inputs— optical and coaxial. Theto handle is in the 10 MHz range.

MC74LVX8051 will allow the designer to switch between

Vce, 5.0 Volts

Optical Input © | >

Coaxial Input © LVXT Dolby-Digital/DTS
oaxial Inpu 8051 - Doy D

Inputs 3-8 >

TTL-Level Control
Control

Note: DTS and Dolby Digital are trademarks of their respective companies

http://onsemi.com
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Data Sheets

http://onsemi.com
7



MC14016B

Quad Analog Switch/

Quad Multiplexer

The MC14016B quad bilateral switch is constructed with MOS
P—channel and N-channel enhancement mode devices in a single

monolithic structure. Each MC14016B consists of four independent

switches capable of controlling either digital or analog signals. The

ON Semiconductor

http://onsemi.com

quad bilateral switch is used in signal gating, chopper, modulator,
demodulator and CMOS logic implementation.

¢ Diode Protection on All Inputs
* Supply Voltage Range = 3.0 Vdc to 18 Vdc

¢ Linearized Transfer Characteristics

* Low Noise — 12 nWCycle f = 1.0 kHz typical
* Pin—for—Pin Replacements for CD4016B, CD4066B (Note improved

transfer characteristic design causes more parasitic coupling

capacitance than CD4016)

¢ For Lower RN, Use The HC4016 High—Speed CMOS Device or

The MC14066B

¢ This Device Has Inputs and Outputs Which Do Not Have ESD

Protection. Antistatic Precautions Must Be Taken.

MAXIMUM RATINGS (Voltages Referenced to Vgg) (Note 2.)

mln

, PDIP-14

P SUFFIX
CASE 646

SOIC-14
D SUFFIX
CASE 751A

SOEIAJ-14
F SUFFIX
CASE 965

MARKING
DIAGRAMS
14

MC14016BCP
o AWLYYWW

14
minininininin

14016B
o AWLYWW

I
1

14
minininininin

MC14016B
o AWLYWW

I
1

Symbol Parameter Value Unit .
A = Assembly Location
VbD DC Supply Voltage Range —-0.5t0 +18.0 \Y WL orL = Wafer Lot
Vin, Vout | Input or Output Voltage Range -0.5t0Vpp +0.5 \Y \\/(V\\(/\;)r wa \T\?ark Week
(DC or Transient) orvv=Work Yvee
lin Input Current (DC or Transient) +10 mA
per Control Pin
ORDERING INFORMATION
Isw Switch Through Current +25 mA
—— Device Package Shipping
Pb Power Dissipation, 500 mw
per Package (Note 3.) MC14016BCP PDIP-14 2000/Box
TA Ambient Temperature Range —551t0 +125 °C MC14016BD SOIC-14 55/Rail
Tstg Storage Temperature Range —65to +150 C MC14016BDR2 SOIC-14 | 2500/Tape & Reel
TL Lead Temperature 260 °C
(8-Second Soldering) MC14016BF SOEIAJ-14 See Note 1.
2. Maximum Ratings are those values beyond which damage to the device MC14016BFEL SOEIAJ-14 See Note 1.
may occur.
3. Temperature Derating: MC14016BFR1 SOEIAJ-14 See Note 1.

Plastic “P and D/DW” Packages: — 7.0 mW/°C From 65°C To 125°C

This device contains protection circuitry to guard against damage due to high
static voltages or electric fields. However, precautions must be taken to avoid
applications of any voltage higher than maximum rated voltages to this
high—impedance circuit. For proper operation, Vjn and Vgt should be constrained

to the range Vgg =< (Vjh or Vout) < VDD-

Unused inputs must always be tied to an appropriate logic voltage level (e.g.,

either Vgg or Vpp). Unused outputs must be left open.

[ Semiconductor Components Industries, LLC, 2000

March, 2000 — Rev. 3

1. For ordering information on the EIAJ version of
the SOIC packages, please contact your local
ON Semiconductor representative.

Publication Order Number:

MC14016B/D




MC14016B

PIN ASSIGNMENT

INL[] 10 14 1 vpp
out1(] 2 13 [] CONTROL 1
outz2[] 3 12 [1 CONTROL 4

IN2[] 4 niNg

CONTROL2[] 5 10 [1 ouT 4
CONTROL3 [] 6 9[louts
vss [ 7 g [lIN3

BLOCK DIAGRAM

13
CONTROL1 o0— 2
1 —O OUT1
IN1 0—
5
CONTROL 2 0— 3
4 —o0 OUT 2
IN2 0—
6
CONTROL 3 0— 9
8 ——o0 OUT 3
IN3 00—
12
CONTROL4 0— 10
n —o OUuT4
IN4 O—
Vpp =PIN 14
Vgg=PIN7
Control Switch
0=Vss Off
1=Vpp On

LOGIC DIAGRAM
(1/4 OF DEVICE SHOWN)

out
CONTROL
LOGIC DIAGRAM RESTRICTIONS I
Vss<Vin<Vpp
Vss < Vout<VpD

http://onsemi.com
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MC14016B

ELECTRICAL CHARACTERISTICS (Voltages Referenced to Vgg)

VoD —-55°C 25°C 125°C
Characteristic Figure [Symbol | Vdc | Min | Max | Min | Typ 4) | Max | Min | Max | Unit
Input Voltage 1 VL 5.0 — — — 15 0.9 — — Vdc
Control Input 10 — — — 1.5 0.9 — —
15 — — — 1.5 0.9 — —
VIH 5.0 — — 3.0 2.0 — — — Vdc
10 — — 8.0 6.0 — — —
15 — — 13 11 —_ — —
Input Current Control — lin 15 — | 01 — | £0.00001 | £0.1 — | £1.0 | pAdc
Input Capacitance — Cin pF
Control — — — — 5.0 — — —
Switch Input — — — — 5.0 — — —
Switch Output — — — — 5.0 — — —
Feed Through — — — — 0.2 — — _
Quiescent Current 2,3 IDD 5.0 — 1025 — 0.0005 0.25 — 7.5 | pAdc
(Per Package) (5.) 10 — | o5 — 0.0010 | 05 — 15
15 — 1.0 — 0.0015 1.0 — 30
“ON" Resistance 4,5,6 RON — — Ohms
(Vc =VpD, RL=10kQ) — —
(Vin = + 5.0 Vdc) — | 600 | — 300 660 [ — | 840
(Vinh =—5.0Vdc) Vgg =—-5.0 vVdc — 600 — 300 660 — 840
(Vjn =+ 0.25 Vdc) 5.0 — 600 — 280 660 — 840
(Vin =+ 7.5 Vdc) — [ 360 | — 240 400 | — | 520
(Vin=-7.5Vdc) Vgg =—-7.5Vdc — 360 — 240 400 — 520
(Vin = £0.25 Vdc) 75 | — [ 360 | — 180 400 | — | s20
(Vin = + 10 Vdc) — | 600 | — 260 660 | — | 840
(Vin =+ 0.25 Vdc) Vss = 0 Vdc — | 600 | — 310 660 | — | 840
(Vin = + 5.6 Vdc) 10 [ — [600 | — 310 660 | — | 840
(Vin =+ 15 Vdc) — | 360 | — 260 400 | — | s20
(Vin =+ 0.25 Vdc) Vgg = 0 Vdc — 360 — 260 400 — 520
(Vin =+ 9.3 Vdc) 15 [ — [ 360 | — 300 400 | — | s20
A“ON” Resistance — ARQON Ohms
Between any 2 circuits in a common
package
(Vc =VbD)
(Vjn =+ 5.0 Vdc, Vgg = — 5.0 Vdc) 5.0 — — — 15 — — —
(Vin =+ 7.5Vdc, Vgg = - 7.5 Vdc) 7.5 — — — 10 — — —
Input/Output Leakage Current — — HAdc
(Vc=Vss)
(Vin=+7.5, Voyt =— 7.5 Vdc) 7.5 —_ +0.1 — +0.0015 | #0.1 — +1.0
(Vin = — 7.5, Vout = + 7.5 Vdc) 75 | — | +01 | — |=200015 [+01 | — |10

NOTE: All unused inputs must be returned to Vpp or Vgg as appropriate for the circuit application.
4. Data labelled “Typ” is not to be used for design purposes but is intended as an indication of the IC’s potential performance.

5.

For voltage drops across the switch (AVgswitch) > 600 mV (> 300 mV at high temperature), excessive Vpp current may be drawn; i.e., the
current out of the switch may contain both Vpp and switch input components. The reliability of the device will be unaffected unless the
Maximum Ratings are exceeded. (See first page of this data sheet.) Reference Figure 14.

http://onsemi.com
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ELECTRICAL CHARACTERISTICS (6.) (C| =50 pF, Tp = 25°C)

MC14016B

VbD
Characteristic Figure | Symbol Vdc Min | Typ (7)) Max Unit
Propagation Delay Time (Vgg = 0 Vdc) 7 tPLH, 5.0 — 15 45 ns
Vin to Vout tPHL 10 — 7.0 15
(Vc =Vpp, RL =10 kQ) 15 — 6.0 12
Control to Output 8 tPHZ, ns
(Vin < 10 Vdc, R = 10 kQ) tpLz, 5.0 — 34 90
tpZH, 10 — 20 45
tpzL 15 — 15 35
Crosstalk, Control to Output (Vgs = 0 Vdc) 9 — 5.0 — 30 — mV
(Vc = VDD, Rin = 10 kQ, Royt = 10 kQ, 10 — 50 —
f=1.0 kHz) 15 — 100 —
Crosstalk between any two switches (Vgg = 0 Vdc) — — 5.0 — -80 — dB
(RL=1.0kQ, f=1.0 MHz,
Voutl
crosstalk = 20log )
0 Vour
Noise Voltage (Vgg = 0 Vdc) 10,11 — 5.0 — 24 — nVACycle
(Vc = Vpp. f=100 Hz) 10 — 25 —
15 — 30 —
(Vc =Vpp, f = 100 kHz) 5.0 — 12 —
10 — 12 —
15 — 15 —
Second Harmonic Distortion (Vgg = — 5.0 Vdc) — — 5.0 — 0.16 — %
(Vin = 1.77 Vdc, RMS Centered @ 0.0 Vdc,
R =10kQ, f=1.0 kHz)
Insertion Loss (V¢ = Vpp, Vjn = 1.77 Vdc, 12 — 5.0 dB
Vgg = - 5.0 Vdc, RMS centered = 0.0 Vdc, f = 1.0 MHz)
Vout
lloss = 2010910 ) _ 2.3 _
(RL=1.0kQ) — 0.2 —
(R =100 kQ) — 0.05 —
(RL=1.0MQ)
Bandwidth (- 3.0 dB) 12,13 BW 5.0 MHz
(Vc =VpD. Vin =1.77 Vdc, Vgg = - 5.0 Vdc,
RMS centered @ 0.0 Vdc)
(RL=1.0kQ) — 54 —
(RL=10kQ) — 40 _
(R =100 kQ) — 38 —
(RL=1.0MQ) — 37 —
OFF Channel Feedthrough Attenuation — — 5.0 kHz
(Vgs =-5.0vdc)
_ Vout _
(Vc =Vss, 20log1g +— = —-50dB)
_ Vin — 1250 —
(RL=1.0kQ) 140
(RL = 10 kQ) o 18 o
(RL = 100 kQ) - 20 -
(RL=1.0 MQ) - ' -

6. The formulas given are for typical characteristics only at 25°C.

7. Data labelled “Typ” is not to be used for design purposes but is intended as an indication of the IC’s potential performance.

http://onsemi.com
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VpDp Q Vout‘{
TOALL

V¢ 0—4

MC14016B

Is

O Vin Vout

V|L: V¢ is raised from Vgg until Vg = V.
atVge =V|L: Is = %10 pA with Vjh =Vss, Vout = VDD Of Vin = VDD, Vout = Vss.

V|H: When V¢ = V|4 to Vpp, the switch is ON and the Rop specifications are met.

VbD

Figure 1. Input Voltage Test Circuit

PULSE 4 CIRCUITS CONTROL
GENERATOR . INPUT
C
Vss _+_ Vin {
Pp=VppXIp =

Figure 2. Quiescent Power Dissipation

10k

10,000 =
Vpp = 15 Vdc 10 Vde E5
Il
7 |
5 Tp=25°C -
? 1000 v 5.0 Vdc L
o 7
E // . /
@ 100 C A s
[a)
o
L
; 4
- 10 bl uff
£ £52 —7
Y
1.0
50k 10k 100 k 1.0M 10M 50 M

fo, FREQUENCY (Hz)

Figure 3. Typical Power Dissipation per Circuit

(1/4 of device shown)

TYPICAL RoN versus INPUT VOLTAGE

Test Circuit
700 T T
RL=10kQ —
_. 600 TA=25°C —
w
=
T
S 500
L
(@]
< 400 V¢ =Vpp = 5.0 vdc
%] Vgg =-5.0 Vdc
@ 300 —
> - —
S 200 ~
3 Vc=Vpp=7.5Vdc__|
< 100 Vgg=-7.5Vdc
| | |
0 | [ 1
-10 -8.0 -4.0 0 4.0 80 10

Vin, INPUT VOLTAGE (Vdc)

Figure4.Vgg=-5.0Vand-75V

700 —
Vgg=0Vdc —
o 600 RL=10kD —
= Ta=25°C —
S 500
L
2 10
400 -
E | Vc=Vpp=10Vde
E 300 P \—/\\
= p—
= ~ /'/
© 200 —= \/c = Vpp = 15 Vdc
5
=100
0
0 20 6.0 10 14 18 20

Vi, INPUT VOLTAGE (Vdc)

Figure5.Vgg=0V

http://onsemi.com
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Vg o—¢

Vout

(<)
Vin

RL

Figure 6. R oN Characteristics
Test Circuit

Vout

Figure 8. Turn—On Delay Time Test Circuit

V¢ =Vpp 0—¢

and Waveforms

ouT

Vin=Vss
Vx=VpD

QUAN-TECH
MODEL
2283
OR EQUIV

Figure 10. Noise Voltage Test Circuit

MC14016B

NOISE VOLTAGE (nV/VCYCLE)

35

30

25

20

15

10

5.0

Figure 7. Propagation Delay Test Circuit
and Waveforms

Vout
Ve o— 10k

Vin -

I

1k

Figure 9. Crosstalk Test Circuit

15 pF

<
N
N L
N -
N Vpp =15 Vdc
N
DR T
\ \
10Vde N
\N’JI dC b \‘
N
5.0 VAORN N
\~ \
10 100 1.0k 10k 100k

http://onsemi.com
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f, FREQUENCY (Hz)

Figure 11. Typical Noise Characteristics



TYPICAL INSERTION LOSS (dB)

MC14016B

20 TTTTIT T T T 1117
RL =1MQ AND 100 kQ
0 - s N
W
10 kQ N
20 [N u \
10kQ TN >\|_
-40 -30dB (R =1.0MQ) il
[ e A I R R N R >
-60 ~3048 (7= 1012) ||
-3.0dB (R =1.0kQ)
-8.0
-10
-12
10k 100 k 1.0M 10M 100 M
fin, INPUT FREQUENCY (Hz)
Figure 12. Typical Insertion Loss/Bandwidth
Characteristics
CONTROL
SECTION
OFIC
SOURCE

V¢ 0—

— +25Vdc
Vin —%— 0.0 Vdc
— -2.5Vdc

Figure 13. Frequency Response Test Circuit

ON SWITCH
/

LOAD

Figure 14. AV Across Switch

http://onsemi.com

14



MC14016B

APPLICATIONS INFORMATION

Figure Alllustrates use of the Analog Switch. The 0-to-5  The example shows a 5p\p signal which allows no

V Digital Control signal is used to directly control a g\
analog signal.

The digital control logic levels are determined by
and Vs s The Vpp voltage isthe logic high voltage; thgé
voltage is logic low. For the examplepy) = +5 V logic high
at the control inputs; ¥s= GND =0 V logic low.

The maximum analog signal level is determined by

margin at either peak. If voltage transients aboygpV
and/or below \§sare anticipated on the analog channels,
external diodes (J) are recommended as shown in Figure
B. These diodes should be small signal types able to absorb
the maximum anticipated current surges during clipping.
The absolute maximum potential difference between
Vpp and \ssis 18.0 V. Most parameters are specified up to

and Vsg The analog voltage must not swing higher than 15V which is therecommendedmaximum difference

VDD or lower than \§g

+5V

between \Hp and Vs

L
VbD Vss
+5.0V
+5V 5Vpp SWITCH
ANALOG SIGNAL IN
SWITCH 5Vpp
ouT O *25V
ANALOG SIGNAL
EXTERNAL
CMOS 0-TO-5 V DIGITAL oD
DIGITAL CONTROL SIGNALS MC140168
CIRCUITRY
Figure A. Application Example
VpD VpD
—'— Dx —'— Dx
SWITCH SWITCH
° N out °

—— DX

$

Vss

&

Vss

Figure B. External Germanium or Schottky Clipping Diodes

http://onsemi.com
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MC14051B, MC14052B,
MC14053B

Analog
Multiplexers/Demultiplexers

The MC14051B, MC14052B, and MC14053B analog multiplexers
are digitally—controlled analog switches. The MC14051B effectively

implements an SP8T solid state switch, the MC14052B a DP4T, anc

the MC14053B a Triple SPDT. All three devices feature low ON

impedance and very low OFF leakage current. Control of analog

signals up to the complete supply voltage range can be achieved.

¢ Triple Diode Protection on Control Inputs

* Switch Function is Break Before Make

¢ Supply Voltage Range = 3.0 Vdc to 18 Vdc

* Analog Voltage Range (WYp — VEg) =3.0to 18 V

PDIP-16
\ P SUFFIX
CASE 648

1

ON Semiconductor

http://onsemi.com

MARKING
DIAGRAMS

16

MC140XXBCP

o AWLYYWW

Note: VEE must be< Vgg 16
¢ Linearized Transfer Characteristics soic-16 - 1H45|XF)|(II;I —
* Low-noise — 12 nW/Cycle, f > 1.0 kHz Typical DSUFFIX |5 awLyww
. . CASE 751B OO oo
* Pin—for—Pin Replacement for CD4051, CD4052, and CD4053 1
* For 4PDT Switch, See MC14551B
¢ For Lower RN, Use the HC4051, HC4052, or HC4053 High—Speed 1%HHHHH
CMOS Devices TSSOP-16 14
\\‘ DT SUFFIX OXXB
MAXIMUM RATINGS (Note 1.) @ CASE 948F L ALYW
Symbol Parameter Value Unit ELELL
1
VDD DC Supply Voltage (Referenced -0.5t0 +18.0 \
to VEE, Vss 2 VEE) 16
mininininininin
Vin, Vout | Input or Output Voltage Range -0.5t0Vpp +0.5 \Y SOEIAJ-16
(DC or Transient) (Referen— F SUFFIX MC140XXB
ced to Vgg for Control Inputs CASE 966 o AWLYWW
and Vg for Switch 1/0) ?uuuuuuu
lin Input Current (DC or Transient) +10 mA
per Control Pin
Isw Switch Through Current +25 mA XX = Specific Device Code
A = Assembly Location
Pp Power Dissipation, 500 mw WLorL = Wafer Lot
per Package (Note 2.) YYorY =Year
TA Ambient Temperature Range —55t0 +125 °C WW or W = Work Week
Tstg Storage Temperature Range —65 to +150 °C
TL Lead Temperature 260 °C
(8=Second Soldering) ORDERING INFORMATION

1. Maximum Ratings are those values beyond which damage to the device
may occur.

2. Temperature Derating:
Plastic “P and D/DW" Packages: — 7.0 mW/°C From 65°C To 125°C

This device contains protection circuitry to guard against damage due to high
static voltages or electric fields. However, precautions must be taken to avoid
applications of any voltage higher than maximum rated voltages to this
high—impedance circuit. For proper operation, Vjn and Vgt should be constrained
to the range Vgg =< (Vijh or Vout) < VDD-

Unused inputs must always be tied to an appropriate logic voltage level (e.g.,
either Vgs, VEg or Vpp). Unused outputs must be left open.

[ Semiconductor Components Industries, LLC, 2000 16
March, 2000 — Rev. 3

Seedetailed ordering and shipping information in the package
dimensions section on page 24 of this data sheet.

Publication Order Number:
MC14051B/D



MC14051B
8—Channel Analog
Multiplexer/Demultiplexer

CONTROLS

SWITCHES
IN/JOUT

6 o—{INHIBIT
11 o—A
10 o—B
9 o—C
13 o—{X0
14 o—X1
15 o—{X2
12 o—X3
1 o— X4
5 o—X5
2 0—X6
4 o—X7

—~0 3
COMMON
OUT/IN

Vpp = PIN 16
Vgg=PIN8
VEE =PIN7

MC14051B, MC14052B, MC14053B

MC14052B

Dual 4—-Channel Analog
Multiplexer/Demultiplexer

CONTROLS § 100—A
90—B
120— X0
140— X1
150— X2
110— X3
10— Y0
50— Y1
20— Y2
40— Y3

SWITCHES
INJOUT

6 0— INHIBIT

X013

COMMONS
OUT/IN

Vpp = PIN 16
Vgg=PIN8
VEE =PIN7

CONTROLS

SWITCHES
INJOUT

MC14053B
Triple 2—Channel Analog
Multiplexer/Demultiplexer

Note: Control Inputs referenced to Vgg, Analog Inputs and Outputs reference to VEg. VEg must be < Vgg.

MC14051B

X4[ 10 16 [ Vpp
X6 [ 2 15 [] X2
X[ 3 14 X1
X710 4 13 I X0
X5 [] 5 123
INH[] 6 A
VEe [] 7 10([8
V35[8 gflc

PIN ASSIGMENT

MC14052B

YO[] 1o 16 [1 Vpp
Y2[] 2 15 [ X2
Y[ 3 14 1 X1
Y3[] 4 13X
YI[] 5 12 [] X0
INH ] 6 11 [1x3
VEe [ 7 100A
V55|:8 9B

http://onsemi.com
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6 o—{INHIBIT
11 0—A X[—o14
10 0—B
90—C
12 o—{X0 Yo 15
2 0—Y0
10—Y1
5020 Z[—o4
3 0—Z1
Vpp =PIN 16
Vgg=PIN8
VEE=P|N7
MC14053B
Yi[] 1 16 [ Vpp
vo 2 15y
Z11] 3 14 1 X
Z[ 4 13 [I X1
201 5 12 [] X0
INH[| 6 1A
VEe [} 7 1008
vss [ 8 9flc

COMMONS



MC14051B, MC14052B, MC14053B

ELECTRICAL CHARACTERISTICS

—-55°C 25°C 125°C
Characteristic Symbol | Vpp Test Conditions Min [ Max | Min | Typ (3) | Max | Min | Max | Unit
SUPPLY REQUIREMENTS (Voltages Referenced to VEE)
Power Supply Voltage VDD — |Vpp-3.0=2Vss=Vgg| 3.0 18 3.0 — 18 3.0 18 \
Range
Quiescent Current Per IDD 5.0 | Control Inputs: — 5.0 — 0.005 5.0 — 150 MA
Package 10 Vin = Vgg or Vpp, — 10 — 0.010 10 — 300
15 | Switchl/O:VEg = Vo | — 20 — 0.015 20 — 600
< Vpp, and AVgyitch
< 500 mv (4)
Total Supply Current ID(AV) 5.0 | Ta=25°Conly (The (0.07 pAKKHZ) f + Ipp MA
(Dynamic Plus 10 channel component, .
. . Typical (0.20 pA/kHz) f + Ipp
Quiescent, Per Package 15 (Vin = Vout)/Ron. is (0.36 PA/KHZ)  + |
not included.) SO DD
CONTROL INPUTS — INHIBIT, A, B, C (Voltages Referenced to Vgs)
Low—Level Input Voltage ViL 5.0 [ Rgn = per spec, — 15 — 2.25 15 — 15 \
10 | loff = per spec — 3.0 — 4.50 3.0 — 3.0
15 — 4.0 — 6.75 4.0 — 4.0
High-Level Input Voltage VIH 5.0 | Rgn = per spec, 3.5 — 3.5 2.75 — 3.5 — \Y
10 | loff = per spec 7.0 — 7.0 5.50 — 7.0 —
15 11 — 11 8.25 — 11 —
Input Leakage Current lin 15 |Vin=00rVpp — | +£01 | — [£0.00001 | £0.1 | — 1.0 HA
Input Capacitance Cin — — — — 5.0 7.5 — — pF

SWITCHES IN/OUT AND COMMONS OUT/IN — X, Y, Z (Voltages Referenced to VEE)

Recommended Vy/o — | Channel On or Off 0 VDD 0 — VpD 0 | VpDp | VPP
Peak-to—Peak Voltage
Into or Out of the Switch

Recommended Staticor  |AVgwitch| — | Channel On 0 600 0 — 600 0 300 [ mV
Dynamic Voltage Across
the Switch (4.) (Figure 5)

Output Offset Voltage Voo — | Vin =0V, No Load — — — 10 — — — pv
ON Resistance Ron 5.0 |AVgwitch =500mv(4)| — | 800 | — 250 1050 | — [1200 | @
10 Vin = VL or ViH — 400 — 120 500 — 520
15 (Control), and Vj, = — 220 — 80 280 — 300
0 to Vpp (Switch)
AON Resistance Between ARpn 5.0 — 70 — 25 70 — 135 Q
Any Two Channels in the 10 — 50 — 10 50 — 95
Same Package 15 — 45 — 10 45 — 65
Off-Channel Leakage loff 15 |Vip=ViLorViH — |+100 | — +0.05 |[+£100 [ — [£1000| nA
Current (Figure 10) (Control) Channel to
Channel or Any One
Channel
Capacitance, Switch 1/0 Ci/o — | Inhibit=Vpp — — — 10 — — — pF
Capacitance, Common O/I Con — | Inhibit=Vpp pF
(MC14051B) — — — 60 — — —
(MC14052B) — — — 32 — — —
(MC14053B) — — — 17 — — —
Capacitance, Feedthrough Ci/o — | Pins Not Adjacent — — — 0.15 — — — pF
(Channel Off) — | Pins Adjacent — — — 0.47 — — —

3. Data labeled “Typ” is not to be used for design purposes, but is intended as an indication of the IC’s potential performance.

4. For voltage drops across the switch (AVgwitch) > 600 mV (> 300 mV at high temperature), excessive Vpp current may be drawn, i.e. the
current out of the switch may contain both Vpp and switch input components. The reliability of the device will be unaffected unless the
Maximum Ratings are exceeded. (See first page of this data sheet.)

http://onsemi.com
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MC14051B, MC14052B, MC14053B

ELECTRICAL CHARACTERISTICS (5.) (CL =50 pF, Tp = 25°C) (VEg = Vgg unless otherwise indicated)

VDD - VEE Typ (6)
Characteristic Symbol Vdc All Types Max Unit
Propagation Delay Times (Figure 6) tPLH: tPHL ns
Switch Input to Switch Output (R = 10 kQ)
MC14051
tpLH, tpHL = (0.17 ns/pF) C|_ + 26.5 ns 5.0 35 90
tpLH, tPHL = (0.08 ns/pF) C_ + 11 ns 10 15 40
tpLH, tPHL = (0.06 ns/pF) C_+9.0 ns 15 12 30
MC14052 ns
tpLH, tPHL = (0.17 ns/pF) C_ + 21.5 ns 5.0 30 75
tpLH, tPHL = (0.08 ns/pF) C_ + 8.0 ns 10 12 30
tpLH, tPHL = (0.06 ns/pF) C_+ 7.0 ns 15 10 25
MC14053 ns
tpLH. tpHL = (0.17 ns/pF) C_ + 16.5 ns 5.0 25 65
tpLH: tPHL = (0.08 ns/pF) C_+ 4.0 ns 10 8.0 20
tpLH. tpHL = (0.06 ns/pF) C_+ 3.0 ns 15 6.0 15
Inhibit to Output (R = 10 kQ, VEE = Vss) tPHZ, tPLZ, ns
Output “1” or “0” to High Impedance, or tpzH. tPpZL
High Impedance to “1” or “0” Level
MC14051B 5.0 350 700
10 170 340
15 140 280
MC14052B 5.0 300 600 ns
10 155 310
15 125 250
MC14053B 5.0 275 550 ns
10 140 280
15 110 220
Control Input to Output (R = 10 kQ, VEg = Vgs) tPLH, tPHL ns
MC14051B 5.0 360 720
10 160 320
15 120 240
MC14052B 5.0 325 650 ns
10 130 260
15 90 180
MC14053B 5.0 300 600 ns
10 120 240
15 80 160
Second Harmonic Distortion — 10 0.07 — %
(RL = 10KQ, f =1 kHz) Vi =5 Vpp
Bandwidth (Figure 7) BW 10 17 — MHz
(RL=1kQ, Vin = 1/2 (VDD-VEE) PP, CL = 50pF
20 Log (Vout/Vin) =—3 dB)
Off Channel Feedthrough Attenuation (Figure 7) — 10 -50 — dB
R = 1KQ, Vin = 1/2 (Vpp - VEE) p—p
fin = 4.5 MHz — MC14051B
fin = 30 MHz — MC14052B
fin = 55 MHz — MC14053B
Channel Separation (Figure 8) — 10 -50 — dB
(RL =1KkQ, Vin = 1/2 (VDD-VEE) P-P.
fin = 3.0 MHz
Crosstalk, Control Input to Common O/I (Figure 9) — 10 75 — mV
(R1=1kQ, R =10kQ
Control tT| H = tTHL = 20 ns, Inhibit = Vgg)

5. The formulas given are for the typical characteristics only at 25°C.
6. Data labelled “Typ” is not lo be used for design purposes but In intended as an indication of the IC’s potential performance.

http://onsemi.com
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MC14051B, MC14052B, MC14053B

L
kil
— Vop VoD vpp L
INJOUT | A LTV OUTI/IN
O ._] O
liL Al
—= VEE
Lyl
=
o
LEVEL
Lo |
CONVERTED
CONTROL 3 INOUT OUT/IN
1 CONTROL

VEE

Figure 1. Switch Circuit Schematic

TRUTH TABLE

Control Inputs

Select ON Switches

Inhibit | C* B A | MC14051B | MC14052B MC14053B
0 0O 0 O X0 YO X0 |zZz0 YO XO
0 0O 0 1 X1 Y1 X1 1zZ0 YO X1
0 0O 1 0 X2 Y2 X2 1Z0 Y1 XO
0 0o 1 1 X3 Y3 X3 1Z0 Y1 X1
0 1 0 O X4 Z1 YO XO
0 1 0 1 X5 Z1 YO X1
0 1 1 0 X6 Z1 Y1 XO
0 1 1 1 X7 Zl1 Y1 X1
1 X X X None None None
*Not applicable for MC14052
x = Don't Care
16$ VpD
INH 60— LEveL [ ] BINARYTO1-OF—4
A 10 0— CONVERTER [ DEC|C’)\II|D_|I;Z;¥VITH
B 90— —

8 J) Vgs 7 3 VEE ILI | | |
X0 120 qu ga | |
X1l 140

[k | ¢o13x

X2 150 | | ]
X3 11o &1 | : %—
YO 10 R
Y1 50 K3 305 v
Y2 20 b
Y3 40 %—

Figure 3. MC14052B Functional Diagram

16 ? Vpp

INH 6 0—
A 11 o—
B 10 o—
C 90—

LEVEL —| BINARY TO 1-OF-8
CONVERTER H DECODER WITH
|| INHIBIT

X0 130

X1 140
X2 150

X3 120

O3 X

X4 10
X5 50

X6 20

X7 40

Figure 2. MC14051B Functional Diagram

16 ? Vpp

INH 60—
A 11 0—
B 10 0—
C 90—

CONVERTER |

LEVEL

BINARY TO 1-OF-2
DECODER WITH
INHIBIT

X0 120

sbvss 78V .,U

X1l 130

2]

$—O 14 X

YO 20
Y1 10

2
il

$—o15 Y

20 50

71 30

Figure 4. MC14053B Functional Diagram

http://onsemi.com
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MC14051B, MC14052B, MC14053B

/ ON SWITCH
CONTROL
SECTION
OFIC
LOAD
SOURCE

Figure 5. AV Across Switch

A, B, and C inputs used to turn ON

or OFF
the switch undgrtest.
o—B
o—C
Vout
VSS_L_O_ INH RL ICL =50 pF

Vin

VbD-VEE N

2 U

Figure 7. Bandwidth and Off—~Channel
Feedthrough Attenuation

I

INH

K

Figure 9. Crosstalk, Control Input to
Common O/l

NOTE: See also Figures 7 and 8 in the MC14016B
data sheet.

TEST CIRCUITS

GENERATOR

PULSE

L

INH

Vbp VeEe Vee Vbp

Figure 6. Propagation Delay Times,
Control and Inhibit to Output

R

o—A

o—8 ON L

o—c =
_L—o— INH | OFF Vout

ou
= | RL I CL=50pF
I} - =
Vbp - VEE N Vin

http://onsemi.com
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Figure 8. Channel Separation
(Adjacent Channels Used For Setup)

OFF CHANNEL UNDER TEST
VbD
oV
CONTROL | EE
SECTION OTHER

OFIC 4~ CHANNEL(S) | Vg
| I O Vpp

COMMON Joo0 VeE

O Vpp

Figure 10. Off Channel Leakage



RoN. "ON’ RESISTANCE (OHMS)

Ron. "ON’ RESISTANCE (OHMS)

MC14051B, MC14052B, MC14053B

VbD

10k

Vpp O—Doa

KEITHLEY 160
DIGITAL
MULTIMETER
1kQ
RANGE X=Y
| PLOTTER

VEE = Vss

Figure 11. Channel Resistance (R o) Test Circuit

TYPICAL RESISTANCE CHARACTERISTICS

350
300
250
200
150
Tp = 125°C
100 - |
e — 25°C
50 — —— _55°C
0
210 -80 —60 -40 -20 0 02 40 60 80 10
Vin, INPUT VOLTAGE (VOLTS)
Figure 12. Vpp = 7.5V, VEE =~ 7.5 V
700
600
500
400 ~
/
Tp = 125°C
200 ’///\ \\ A!
/NN 250c
s N |
100 ™ _55oc
|
0 |
Z10 -80 —60 -40 -20 0 02 40 60 80 10

Vin, INPUT VOLTAGE (VOLTS)
Figure 14.Vpp=25V,VEg=-25V

RonN: “ON" RESISTANCE (OHMS)

RonN: “ON" RESISTANCE (OHMS)

350
300
250
200
150 — N Tp = 125°C
|
I
100 P — ™~ 25°C
- ~= _55°C
50
0
-10 -80 -60 -40 -20 0 02 40 60 80 10
Vin, INPUT VOLTAGE (VOLTS)
Figure 13.Vpp=5.0V,VEE=-5.0V
350 T T
— Tp=25°C
300 ”\
250 I \VDD=2.5\I
/ \
200 /
150
100 P e 20 _
N — =T~ 75V
50
0
-10 -80 -60 -40 -20 0 02 40 60 80 10

http://onsemi.com
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Vin, INPUT VOLTAGE (VOLTS)
Figure 15. Comparison at 25 °C, Vpp =-VEE



MC14051B, MC14052B, MC14053B

APPLICATIONS INFORMATION

Figure A illustrates use of the on—chip level converter peak. If voltage transients abovpW and/or below \Egare
detailed in Figures 2, 3, and 4. The 0-to—5 V Digital Control anticipated on the analog channels, external diodes (Dx) are

signal is used to directly control a $\Vpanalog signal.
The digital control logic levels are determined by
andVss The Vpp voltage isthe logic high voltage; thgg
voltage is logic low. For the examplepy) = + 5 V = logic
high at the control inputs; §s= GND = 0 V = logic low.
The maximum analog signal level is determined Ipyp)/
and VEE. The \pp voltage determines the maximum
recommended peak aboves¥ The VEE voltage
determines the maximum swing belows¥ For the
example, \bp — Vss=5 V maximum swing above g
V55— VEE=5V maximum swing below§g The example

below.

shows & 4.5V signal which allows a 1/2 volt margin at each

+5V—|

I—_L I—'SV
Vss E

recommended as shown in Figure B. These diodes should be
small signal types able to absorb the maximum anticipated
current surges during clipping.
The absolute maximum potential difference between
VDD and VEEis 18.0 V. Most parameters are specified up to
15 V which is therecommendednaximum difference
between \Hp and VEE.
Balanced supplies are not required. Howevegsyhust
be greater than or equal tge. For example, Yp =+ 10
V,Vss=+5V, and \Eg— 3 Vis acceptable. See the Table

+45V

GND

Vpp VE
+5V 9Vp-p SWITCH
ANALOG SIGNAL Ilo COMMON 9Vpp o
Mc140518 O/l ANALOG SIGNAL
MC14052B
EXTERNAL MOL40538
CMOS —— 45V
DIGITAL
CIRCUITRY 0-TO-5 V DIGITAL INHIBIT,
CONTROL SIGNALS A B, C
= Figure A. Application Example
VpD VbD
ANALOG COMMON
T ol °
VEE VEE

Figure B. External Germanium or Schottky Clipping Diodes

POSSIBLE SUPPLY CONNECTIONS

Control Inputs

VDD Vsg VEE Logic High/Logic Low Maximum Analog Signal Range
In Volts In Volts In Volts In Volts In Volts

+8 0 -8 +8/0 +8t0-8=16 Vpp

+5 0 -12 +5/0 +5t0-12=17Vp_p

+5 0 0 +5/0 +5t00:5Vp_p

+5 0 -5 +5/0 +5t0—5=10Vp_p

+10 +5 -5 +10/+5 +10t0-5=15Vp_p

http://onsemi.com
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MC14051B, MC14052B, MC14053B

ORDERING & SHIPPING INFORMATION:

ORDERING & SHIPPING INFORMATION:

Device Package Shipping MC14053BCP PDIP-16 2000 Units per Box
MC14051BCP PDIP-16 2000 Units per Box MC14053BD SOIC-16 48 Units per Rail
MC14051BD SOIC-16 48 Units per Rail MC14053BDR2 SOIC-16 2500 Units / Tape & Reel
MC14051BDR2 SOIC-16 2500 Units / Tape & Reel MC14053BDT TSSOP-16 96 Units per Rall
MC14051BDT TSSOP-16 96 Units per Rail MC14053BDTEL | TSSOP-16 2000 Units / Tape & Reel
MC14051BDTEL | TSSOP-16 2000 Units / Tape & Reel MC14053BDTR2 | TSSOP-16 2500 Units / Tape & Reel
MC14051BDTR2 | TSSOP-16 2500 Units / Tape & Reel MC14053BF SOEIAJ-16 See Note 7.
MC14051BF SOEIAJ-16 See Note 7. MC14053BFEL SOEIAJ-16 See Note 7.
MC14051BFEL SOEIAJ-16 See Note 7. 7. For ordering information on the EIAJ version of the SOIC
packages, please contact your local ON Semiconductor rep-
resentative.

MC14052BCP PDIP-16 2000 Units per Box

MC14052BD SOIC-16 48 Units per Rail

MC14052BDR2 SOIC-16 2500 Units / Tape & Reel

MC14052BDT TSSOP-16 96 Units per Rail

MC14052BDTR2 | TSSOP-16 | 2500 Units / Tape & Reel

MC14052BF SOEIAJ-16 See Note 7.

MC14052BFEL SOEIAJ-16 See Note 7.

http://onsemi.com
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MC14066B

Quad Analog Switch/Quad
Multiplexer

The MC14066B consists of four independent switches capable of
controlling either digital or analog signals. This quad bilateral switch
is useful in signal gating, chopper, modulator, demodulator and
CMOS logic implementation.

The MC14066B is designed to be pin—for—pin compatible with the
MC14016B, but has much lower ON resistance. Input voltage swings
as large as the full supply voltage can be controlled via each
independent control input.

ON Semiconductor

http://onsemi.com

MARKING
DIAGRAMS
14

. . . , PDIP-14
* Triple Diode Protection on All Control Inputs ]fg P SUFEIX MC14066BCP
¢ Supply Voltage Range = 3.0 Vdc to 18 Vdc CASE 646 Lo AWLYYWW
* Linearized Transfer Characteristics 1
i Cvole i 14
* Low Noise — 12 nWCycle, f = 1.0 kHz typical colegs  [AOOOOonn
¢ Pin—for—Pin Replacement for CD4016, CD4016, MC14016B D SUFFIX 14066B
. . o AWLYWW
¢ For Lower RN, Use The HC4066 High—Speed CMOS Device CASE 751A "o
1
14
AAAAA
TSSOP-14 14
MAXIMUM RATINGS (Voltages Referenced to Vss) (Note 2.) %@ DT SUFFIX 0668
Symbol Parameter Value Unit CASE 948G OHAHIT:IYHVI:I/
VbD DC Supply Voltage Range -0.5t0 +18.0 \ 1
Vin: Vout | Input or Output Voltage Range -0.5toVpp + 0.5 \ 1|—|4 mininininisl
DCorT ient SOEIAJ-14
( r Transient) F SUFFIX MC14066B
lin Input Current (DC or Transient) +10 mA CASE 965 o AWLYWW
per Control Pin OOO0O0O0O0O
1
Isw Switch Through Current +25 mA
— A = Assembly Location
Pb Power Dissipation, 500 mw WLorlL = Wafer Lot
per Package (Note 3.) YYorY =Year
TA Ambient Temperature Range —55 to +125 °C WW or W = Work Week
Tstg Storage Temperature Range —65to +150 °C
T Lead Temperature 260 °C ORDERING INFORMATION
(8-Second Soldering) Device Package Shipping
2. Maximum Ratings are those values beyond which damage to the device
may occur. MC14066BCP PDIP-14 2000/Box
3. Temperature Derating: ]
Plastic “P and D/DW” Packages: — 7.0 mW/°C From 65°C To 125°C MC14066BD SOIC-14 S5/Rail
This device contains protection circuitry to guard against damage due to high MC14066BDR2 SOIC-14 | 2500/Tape & Reel
statlp vqltages or electric flelds.‘ However, precaytlons must be taken to avo[d MC14066BDT TSSOP_14 96/Rail
applications of any voltage higher than maximum rated voltages to this
high—impedance circuit. For proper operation, Vjn and Vgt should be constrained MC14066BDTEL | TSSOP-14 | 2000/Tape & Reel
to the range Vsg =< (Vin or Vout) < VDD-
Unused inputs must always be tied to an appropriate logic voltage level (e.g., MC14066BDTR2 | TSSOP-14 | 2500/Tape & Reel
either Vgg or Vpp). Unused outputs must be left open.
MC14066BF SOEIAJ-14 See Note 1.
MC14066BFEL SOEIAJ-14 See Note 1.
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1. For ordering information on the EIAJ version of
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MC14066B

PIN ASSIGNMENT

N1 1@ 14 0 vpp
ouT1[] 2 13 [ CONTROL 1
outz2( 3 12 [] CONTROL 4
IN2[] 4 1IN
CONTROL2 [] 5 10 [ OUT 4
CONTROL3 [] 6 9 JouT3
Ve [l 7 8[IN3
BLOCK DIAGRAM LOGIC DIAGRAM AND TRUTH TABLE
13 (1/4 OF DEVICE SHOWN)
CONTROL 10— )
1 00UT1 INJOUT 0 OUT/IN
IN 10—
5
CONTROL 2 0— 3 CONTROLO—l o4
4 —O0 0UT 2
IN2 6 Control | Switch Logic Diagram Restrictions
0=V OFF \Y% <Vin <V
CONTROL 30— SS SS<Vin<VDD
9 V. <V, <V
3 —O OUT 3 1=Vpp| ON Ss =Vout < VDD
IN 30—
12
CONTROL 4 0—] 10
1 —O0 OUT 4
IN 40— Vpp = PIN 14
Vgg=PIN7
CIRCUIT SCHEMATIC
(1/4 OF CIRCUIT SHOWN)
L L b
'IL R
= Vss
1y[
VbD
VbD ? VDD; VbD }
CMOS _l
INPUT e D_ :—
i D

1l;
<
()]
wm
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MC14066B

ELECTRICAL CHARACTERISTICS

-55°C 25°C 125°C
Characteristic Symbol | Vpp Test Conditions Min | Max | Min | Typ (4) | Max | Min | Max | Unit
SUPPLY REQUIREMENTS (Voltages Referenced to VEE)
Power Supply Voltage VDD — 3.0 18 3.0 — 18 3.0 18 \%
Range
Quiescent Current Per IDD 5.0 | Control Inputs: — (025 | — 0.005 0.25 — 7.5 MA
Package 10 Vin = Vgg or Vpp, — 0.5 — 0.010 0.5 — 15
15 [Switchl/O:Vss < Vijo | — 1.0 — 0.015 1.0 — 30
< Vpp. and
AVgwitch < 500 mv (5.)
Total Sup.ply Curreqt Ipav) | 5.0 | Ta=25°Conly The (0.07 pAKKHZ) f + Ipp MA
(Dynamic Plus Quiescent, 10 channel component, .
Per Package 15 (Vin = Vout)/Ron. is Typical - (0.20 pA/kH2)  + Ipp
in — Yout)~on:
not included.) (0.36 pAKkH2) T+ Ipp
CONTROL INPUTS (Voltages Referenced to Vgs)
Low—Level Input Voltage VL 5.0 | Ron = per spec, — 15 — 2.25 15 — 15 \
10 | loff = per spec — 3.0 — 4.50 3.0 — 3.0
15 — 4.0 — 6.75 4.0 — 4.0
High-Level Input Voltage VIH 5.0 | Rgn = per spec, 3.5 — 3.5 2.75 — 3.5 — \Y
10 | loff = per spec 7.0 — 7.0 5.50 — 7.0 —
15 11 — 11 8.25 — 11 —
Input Leakage Current lin 15 [Vip=0o0rVpp — |+01 | — |%0.00001 | +0.1 | — [+1.0 [ pA
Input Capacitance Cin — — — — 5.0 7.5 — — pF

SWITCHES IN AND OUT (Voltages Referenced to Vgg)

Recommended Peak—-to—- Vi/o — | Channel On or Off 0 (Vbp| O — VpD 0 VDD | Vp—p
Peak Voltage Into or Out
of the Switch

Recommended Static or AVswitch| — | Channel On 0 600 0 — 600 0 300 [ mV
Dynamic Voltage Across
the Switch (5.) (Figure 1)

Output Offset Voltage Voo — | Vjh =0V, No Load — — — 10 — — — pv
ON Resistance Ron 5.0 | AVswitch < 500mv(5.), | — | 800 | — 250 1050 | — 1200 | Q
10 Vin=VjLor V4 — 400 — 120 500 — 520
15 (Control), and Vi = — 220 — 80 280 — 300
0 to Vpp (Switch)
AON Resistance Between ARpn 5.0 — 70 — 25 70 — 135 Q
Any Two Channels 10 — 50 — 10 50 — 95
in the Same Package 15 — 45 — 10 45 — 65
Off-Channel Leakage loff 15 |Vip=V|LorViH — [+100 | — +0.05 | 100 | — |+1000( nA
Current (Figure 6) (Control) Channel to
Channel or Any One
Channel
Capacitance, Switch 1/0 Ci/o — | Switch Off — — — 10 15 — — pF
Capacitance, Feedthrough Ciio — — — — 0.47 — — — pF
(Switch Off) —
4. Data labeled “Typ” is not to be used for design purposes, but is intended as an indication of the IC’s potential performance.
5. For voltage drops across the switch (AVgyitch) > 600 mV (> 300 mV at high temperature), excessive Vpp current may be drawn; i.e. the

current out of the switch may contain both Vpp and switch input components. The reliability of the device will be unaffected unless the
Maximum Ratings are exceeded. (See first page of this data sheet.)

http://onsemi.com
27



MC14066B

ELECTRICAL CHARACTERISTICS (6.) (C| =50 pF, Ta = 25°C unless otherwise noted.)

(R1=1kQ, R =10kQ, Control tT 4 = tTHL = 20 ns)

VbD
Characteristic Symbol Vdc Min Typ (7) Max Unit
Propagation Delay Times Vgs =0Vdc | tpHiPHL ns
Input to Output (R|_ = 10 kQ)
tpLH, tPHL = (0.17 ns/pF) C_+ 15.5 ns 5.0 — 20 40
tpLH. tPHL = (0.08 ns/pF) C_ + 6.0 ns 10 — 10 20
tpLH. tpHL = (0.06 ns/pF) C|_+ 4.0 ns 15 — 7.0 15
Control to Output (R = 1 kQ) (Figure 2) tPHZ ns
Output “1” to High Impedance 5.0 — 40 80
10 — 35 70
15 — 30 60
Output “0” to High Impedance tpLz 5.0 — 40 80 ns
10 — 35 70
15 — 30 60
High Impedance to Output “1” tpzH 5.0 — 60 120 ns
10 — 20 40
15 — 15 30
High Impedance to Output “0” tpzL 5.0 — 60 120 ns
10 — 20 40
15 — 15 30
Second Harmonic Distortion Vgg =-5Vdc — 5.0 — 0.1 — %
(Vin = 1.77 Vdc, RMS Centered @ 0.0 Vdc,
R =10kQ, f=1.0 kHz)
Bandwidth (Switch ON) (Figure 3) Vgg =-5Vdc — 5.0 — 65 — MHz
(RL = 1 kQ, 20 Log (Vout/Vin) = — 3 dB, C|_ = 50 pF,
Vin =5 Vp-p)
Feedthrough Attenuation (Switch OFF) Vgg=-5Vdc — 5.0 — -50 — dB
(Vin =5 Vp—p, RL =1 kQ, fin = 1.0 MHz) (Figure 3)
Channel Separation (Figure 4) Vgg =-5Vdc — 5.0 — -50 — dB
(V|n =5 Vp_p, RL =1 kQ, f|n =8.0 MHZ)
(Switch A ON, Switch B OFF)
Crosstalk, Control Input to Signal Output (Figure 5) mvp_p
Vgg =-5Vdc — 5.0 — 300 —

6. The formulas given are for the typical characteristics only at 25°C.

7. Data labelled “Typ” is not to be used for design purposes but is intended as an indication of the IC’s potential performance.
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MC14066B

TEST CIRCUITS

ON SWITCH
e

CONTROL
SECTION
OF IC

LOAD

Vin=VDpD
Vx=Vss
Vin=Vss
Vx=Vpp

SOURCE

Figure 2. Turn—On Delay Time Test Circuit

Figure 1. AV Across Switch
and Waveforms

Voo-Vss .~ /\

V¢ = Vpp FOR BANDWIDTH TEST 5 T
V¢ = Vgg FOR FEEDTHROUGH TEST

Voo-Vss __ /\

2 \V
RL%

Vino

V|nc
CL r’\/\/V

I

Ve
o Vss O—DO-'

Vpp Vss

Figure 3. Bandwidth and Figure 4. Channel Separation

Feedthrough Attenuation

OFF CHANNEL UNDER TEST

Vin

_|_—'V\/V_ Vout
— 1k CONTROL
RL CL=50pF SECTION
E 10k I OFIC

Vc=-50VTO+5.0V SWING

Figure 5. Crosstalk, Figure 6. Off Channel Leakage

Control to Output

http://onsemi.com
29



Ron: “ON” RESISTANCE (OHMS)

Ron: “ON’ RESISTANCE (OHMS)

MC14066B

VbD
KEITHLEY 160
DIGITAL
MULTIMETER
10k S= =
1kQ
VDD0—| S04 RANGE X-Y
a _[PLOTTER
Vss o o
L
Figure 7. Channel Resistance (R oN) Test Circuit
TYPICAL RESISTANCE CHARACTERISTICS
350 350
300 & 300
=
T
250 S 250
L
S
200 % 200
150 3 150 T NS Tp = 125°C
_T\A:125°C s I
{1
100 — | © 100 P N eec
e — 250C % - :35°C
50 L —— -55°C @ g
0 0
-10 -80 -6.0 -40 -20 O 02 40 60 80 10 -10 -80 -6.0 -40 -20 O 02 40 60 80 10
Vi, INPUT VOLTAGE (VOLTS) Vin, INPUT VOLTAGE (VOLTS)
Figure8.Vpp=75V,Vgg=-75V Figure 9. Vpp=5.0V,Vgg=-5.0V
700 350 T T
— Tp=25°C
600 — 300 JAN
g |
S /
500 8, 250 \VDD=2-5\/
2 / \
400 - Z 200 /
/ 7
2]
300 V4 /’\_\\ & 150
Ta=125°C = 50V
200 AN NS S 100 e N -
TIN5 > — —T—15V
4 NGO o
100 _55°C 50
|
0 I 0
-10 -80 -60 -40 -20 0 02 40 60 80 10 -10 -80 -60 -40 -20 0 02 40 60 80 10

Vin, INPUT VOLTAGE (VOLTS)

Figure 10. Vpp=2.5V,Vgg=-25V
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MC14066B

APPLICATIONS INFORMATION

Figure A illustrates use of the Analog Switch. The 0— Vpp and/or below \§s are anticipated on the analog
to—5 volt digital control signal is used to directly control a channels, external diodesyPare recommended as shown
5 volt peak—to—peak analog signal. in Figure B. These diodes should be small signal types able

The digital control logic levels are determined by to absorb the maximum anticipated current surges during
and Vs s The \pp voltage isthe logic high voltage, thgg clipping.
voltage is logic low. For the examplepy) = + 5 V = logic The absolute maximum potential difference between
high at the control inputs; §s= GND = 0 V = logic low. VDD and Vssis 18.0volts. Most parameters are specified up

The maximum analog signal level is determined Ipyp)/ to 15 volts which is theecommendethaximum difference
and Vg The analog voltage must not swing higher than between \Hp and Vg
VDD or lower than \§g

The example shows a 5 volt peak—to—peak signal which
allows no margin at either peak. If voltage transients above

[

VpD Vss
—— 450V
5 Vp—p SWITCH
ANALOG SIGNAL IN SWITCH 5Vpp ra5y
+5V ouTt ANALOG SIGNAL \/ '
—— GND
EXCTE?)’\SIAL 0-TO-5 V DIGITAL MC140668
DIGITAL CONTROL SIGNALS
CIRCUITRY
Figure A. Application Example
VbD VbD
Dx Dx
SWITCH SWITCH
IN out
Dx Dx
Vss Vss

Figure B. External Germanium or Schottky Clipping Diodes
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MC14067B

Analog Multiplexers /
Demultiplexers

The MC14067 multiplexer/demultiplexer is a digitally controlled
analog switch featuring low ON resistance and very low leakage
current. This device can be used in either digital or analog
applications.

The MC14067 is a 16—channel multiplexer/demultiplexer with an
inhibit and four binary control inputs A, B, C, and D. These control

inputs select 1-0f—16 channels by turning ON the appropriate analog

switch (see MC14067 truth table.)

* Low OFF Leakage Current

* Matched Channel Resistance

¢ Low Quiescent Power Consumption

* Low Crosstalk Between Channels

* Wide Operating Voltage Range: 3to 18 V
* Low Noise

¢ Pin for Pin Replacement for CD4067B

MAXIMUM RATINGS (Voltages Referenced to Vgs) (Note 1.)

ON Semiconductor

http://onsemi.com

MARKING
DIAGRAMS
24
PDIP-24
P SUFFIX MC14067BCP
CASE 709 Lo AWLYYWW
1
%%nnnnnnnnnn
SOIC-24 140678
DW SUFFIX o AWLYYWW
CASE 751E OOOo0ooooooa
1
A = Assembly Location
WL orL = Wafer Lot
YYorY =Year

WW or W = Work Week

1. Maximum Ratings are those values beyond which damage to the device
may occur.

2. Temperature Derating:
Plastic “P and D/DW” Packages: — 7.0 mW/°C From 65°C To 125°C

This device contains protection circuitry to guard against damage due to high
static voltages or electric fields. However, precautions must be taken to avoid
applications of any voltage higher than maximum rated voltages to this
high—-impedance circuit. For proper operation, Vjn and Vgt should be constrained
to the range Vgg =< (Vijp or Vout) < VDD-

Unused inputs must always be tied to an appropriate logic voltage level (e.g.,
either Vgg or Vpp). Unused outputs must be left open.

32

[ Semiconductor Components Industries, LLC, 2000

March, 2000 — Rev. 3

Symbol Parameter Value Unit
VpbD DC Supply Voltage Range —-0.5t0+18.0 \
Vin, Vout | Input or Output Voltage Range -05toVpp+05| V ORDERING INFORMATION
(DC or Transient) - —
Device Package Shipping
lin Input Current (DC or Transient), +10 mA -
per Control Pin MC14067BCP PDIP-24 15/Rail
lsw Switch Through Current +25 mA MC14067BDW Solc-24 30/Rail
PD Power Dissipation, 500 mw MC14067BDWR2 | SOIC-24 | 1000/Tape & Reel
per Package (Note 2.)
TA Ambient Temperature Range —-55t0 + 125 °C
Tstg Storage Temperature Range —65to + 150 °C
TL Lead Temperature 260 °C
(8—Second Soldering)

Publication Order Number:
MC14067B/D



MC14067B

MC14067 TRUTH TABLE

Control Inputs Selected
A B C D Inh Channel
X X X X 1 None
0 0 0 0 0 X0
1 0 0 0 0 X1
0 1 0 0 0 X2
1 1 0 0 0 X3
0 0 1 0 0 X4
1 0 1 0 0 X5
0 1 1 0 0 X6
1 1 1 0 0 X7
1 0 0 1 0 X9
0 1 0 1 0 X10
n 1 0 1 0 X11
0 0 1 1 0 X12
1 0 1 1 0 X13
0 1 1 1 0 X14
1 1 1 1 0 X15

MC14067B

PIN ASSIGNMENT

Xx01e 24 (1 Vpp

X710 2 231 x8

X6 ] 3 22 [1 X9

x5 [] 4 21 [1 X10

X4 5 20 ] x11

X3 [] 6 19 [1 x12

x2 []7 18 {1 x13

X108 17 [] X14

X0 [ 9 16 [] X15

AT 10 15 [] INHIBIT

B[ 1 uflc

vss [] 12 13D
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MC14067B

MC14067B

16—Channel Analog

Multiplexer/Demultiplexer

15 — INHIBIT
10 —{A
CONTROLS £ 11 —B
14 —|c
83—Db __ __ _
> 9 —Ix0
8 —x1
7 —X2
6 —X3
S — COMMON
b—% —1 outin
3 —X6
SWITCHES 2 —X7
NouT N 23 —{xs
22 —{X9
21 —X10 Vpp = PIN 24
20 —X11 Vsg=PIN12
19 —X12
18 —X13
17 — X14
16 —X15
N
MC14067 FUNCTIONAL DIAGRAM
INHIBIT <
CONTROL A—
INPUTS g - 1-OF-16 DECODER
D —
o
X2 ™
X3 ]
Y
X4 B
X5 £
X6 £
X < X7 £ o X
INJOUT §g 2 OUT/IN
X10 Egu
X11 B
X12 £ v
X13 B
X14 £
N XI5 B

http://onsemi.com

34



MC14067B

ELECTRICAL CHARACTERISTICS

—-55°C 25°C 125°C
Characteristic Symbol | Vpp Test Conditions Min | Max | Min | Typ 3) | Max | Min | Max | Unit
SUPPLY REQUIREMENTS (Voltages Referenced to Vgg)
Power Supply Voltage VDD — 3.0 18 3.0 — 18 3.0 18 \Y
Range
Quiescent Current Per IDD 5.0 |Control Inputs: Vi = — 5.0 — 0.005 5.0 — 150 MA
Package 10 Vss or Vpp, — 10 — 0.010 10 — 300
15 |Switch1/O:Vgs < Vjjo =| — 20 — 0.015 20 — 600
Vpp, and
AVgwitch < 500mV (4.)
Total Supply Current |D(AV) 5.0 | TaA=25°Conly (The (0.07 pAKKHZ) f + Ipp HA
(Dynamic Plus 10 channel component, .
. . Typical (0.20 pA/kHZ) f + Ipp
Quiescent, 15 (Vin — Vout)/Ron. is (0.36 pAKHZ) f + Ipp
Per Package not included.) '
CONTROL INPUTS — INHIBIT, A, B, C, D (Voltages Referenced to Vgg)
Low-Level Input Voltage ViL 5.0 | Ron = per spec, — 15 — 2.25 15 — 15 \
10 | loff = per spec — 3.0 — 4.50 3.0 — 3.0
15 — 4.0 — 6.75 4.0 — 4.0
High—Level Input Voltage VIH 5.0 | Rgn = per spec, 3.5 — 3.5 2.75 — 3.5 — \%
10 | loff = per spec 7.0 — 7.0 5.50 — 7.0 —
15 11 — 11 8.25 — 11 —
Input Leakage Current lin 15 |Vih=0o0rVpp — | £01 | — |+0.00001 [+0.1 | — 1.0 HA
Input Capacitance Cin — — — — 5.0 7.5 — — pF
SWITCHES IN/OUT AND COMMONS OUT/IN — X, Y (Voltages Referenced to Vgg)
Recommended Peak—to— Vi/o — | Channel On or Off 0 | Vbp 0 — Vbp | O | VDD | Vp—p
Peak Voltage Into or
Out of the Switch
Recommended Static or | AVgwitch] — | Channel On 0 600 0 — 600 0 300 [ mVv
Dynamic Voltage
Across the Switch (4.)
(Figure 1)
Output Offset Voltage Voo — | Vin=0V, No Load — — — 10 — — — uv
ON Resistance Ron 5.0 |AVswitch =500mv@4), | — | 800 | — 250 1050 | — [ 1300 | Q
10 Vin = VL or ViH — 400 — 120 500 — 550
15 (Control), and Vijp — 220 — 80 280 — 320
0 to Vpp (Switch)
AON Resistance Between | ARgp 5.0 — 70 — 25 70 — 135 Q
Any Two Channels 10 — 50 — 10 50 — 95
in the Same Package 15 — 45 — 10 45 — 65
Off-Channel Leakage loff 15 |Vip=ViLorViH — |+£100 | — +0.05 +100 | — [£1000| nA
Current (Figure 2) (Control) Channel to
Channel or Any One
Channel
Capacitance, Switch 1/0 Ci/o — | Inhibit = Vpp — — — 10 — — — pF
Capacitance, Common O/I| Cqyj — | Inhibit = Vpp pF
(MC14067B) — — — 100 — — —
(MC14097B) — — — 60 — — —
Capacitance, Feedthrough | Cy/o — | Pins Not Adjacent — — — 0.47 — — — pF
(Channel Off) — | Pins Adjacent

3. Data labeled “Typ” is not to be used for design purposes, but is intended as an indication of the IC’s potential performance.

4. For voltage drops across the switch (AVgwitch) > 600 mV (> 300 mV at high temperature), excessive Vpp current may be drawn; i.e.
the current out of the switch may contain both Vpp and switch input components. The reliability of the device will be unaffected unless the
Maximum Ratings are exceeded. (See first page of this data sheet.)
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MC14067B

ELECTRICAL CHARACTERISTICS (C|_=50 pF, Ta = 25°C)

VDD - Vss
Characteristic Symbol Vvde Typ (5) Max Unit
Propagation Delay Times tPLH: tPHL ns
Channel Input—to—Channel Output (R = 200 kQ)
MC14067B (Figure 3) 5.0 35 90
10 15 40
15 12 30
Control Input—to—Channel Output tpzH, tPZL ns
Channel Turn—On Time (R = 10 kQ)
MC14067B (Figure 4) 5.0 240 600
10 115 290
15 75 190
Channel Turn—Off Time (R = 300 kQ) tPHZ tPLZ ns
MC14067B
(Figure 4) 5.0 250 625
10 120 300
15 75 190
Any Pair of Address Inputs to Output tPLH, tPHL ns
MC14067B
5.0 280 700
10 115 290
15 85 215
Second Harmonic Distortion — 10 0.3 — %
(RL=10kQ, f=1kHz, Vin =5 Vp_p)
ON Channel Bandwidth BW MHz
[RL=1kQ, Vin=1/2 (Vpp — Vss) p_p(sine—wave)]
20 Log10 (Vout/Vin) =—3dB MC14067B | (Figure 5) 10 15 —
Off Channel Feedthrough Attenuation — 10 -40 — dB
[RL =1KQ, Vi =1/2 (Vpp-Vss) p—p(sine-wave)]
fin = 20 MHz — MC14067B | (Figure 5)
Channel Separation — 10 —-40 — dB
[RL =1kQ, Vin=1/2 (VDpD-VsS) p-p (sine—wave)]
fin=20 MHz | (Figure 6)
Crosstalk, Control Inputs—to—Common O/I — 10 30 — mV
(R1=1kQ, R =10kQ,
Control ty = tf= 20 ns, Inhibit = Vgg) (Figure 7)

5. Data labelled “Typ” is not to be used for design purposes but is intended as an indication of the IC’s potential performance.
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LOAD
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Figure 1. AV Across Switch

Vpp

L1a
B
C
D
INH
20 ns |<— 20ns—>| -—

90% VoD
Vin 50% 10%
M——o- Vg5
tPLH tPHL
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Figure 3. Propagation Delay Test Circuit
and Waveforms V jn to Vout

MC14067B

CONTROL
SECTION
OFIC

s

OFF CHANNEL UNDER TEST

OTHER

oVpp

Figure 2. Off Channel Leakage

Ve
A
PULSE
GENERATOR o — E
D
INH
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Vbp Vss Vss Vbb
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90% Vin=VpD
Yout °0% N Weves
tPzH, tPzL ~<—tPHz, tPLZ
Vout 50% Vin=Vss
10% Vx =Vpp

Figure 4. Turn—On and Delay Turn—Off
Test Circuit and Waveforms
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MC14067B

VbD
A, B, and C inputs used to turn ON or OFF |_ RL
the switch under test. A
B ON
C =
—A D
—B
—¢ INH | OFF y
—D Vout —| out
CL =50 pF
T INH | RL ICL:SOpF = RL I L=o0P
= Vin - Vin
Figure 5. Bandwidth and Off—-Channel Figure 6. Channel Separation
Feedthrough Attenuation (Adjacent Channels Used for Setup)

OO w>

ve T
Vout
J_ INH RL I CL=50pF

= R1

Figure 7. Crosstalk, Control to Common O/I

Va —

=l
i

o0 w>

VDD ‘L
KEITHLEY 160 = Vout
DIGITAL
MULTIMETER Vs 50%
10k >= v —>
oD 1kQ
I.Do. RANGE X-Y Vg 50%
PLOTTER
Vss > tPHL tPLH
Vout 50%
L
Figure 8. Channel Resistance (R onN) Test Circuit Figure 9. Propagation Delay, Any Pair of

Address Inputs to Output
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RoN: "ON’ RESISTANCE (OHMS)

RoN. "ON’ RESISTANCE (OHMS)

MC14067B

TYPICAL RESISTANCE CHARACTERISTICS

350
300
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150
Tp = 125°C
100 el |
ot — —~ 25°C
5 — ~—— _55°C
0
-10 -80 -60 -40 -20 O 02 40 6.0 80 10
Vin, INPUT VOLTAGE (VOLTS)
Figure 10. Vpp=75V,Vgg=-75V
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Figure 12. Vpp = 2.5V, Vgg = - 2.5V
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Figure 13. Comparison at 25 °C, Vpp =-Vss



MC14067B

APPLICATIONS INFORMATION

Figure A illustrates use of the Analog signal which allows no margin at either peak. If voltage
Multiplexer/Demultiplexer. The 0O—to—5 volt Digital Control  transients above yp and/or below \§ sare anticipated on
signal is used to directly control a \panalog signal. the analog channels, external diodeg)®e recommended

The digital control logic levels are determined by as shown in Figure B. These diodes should be small signal
and Vsg The \pp voltageis the logic high voltage; thg¥ types able to absorb the maximum anticipated current surges
voltage is logic low. For the examplepy) =+ 5 V = logic during clipping.
high at the control inputs;&s= GND = 0 V = logic low. The absolute maximum potential difference betweppV

The maximum analog signal level is determined py)/ and Vgsis 18.0 volts. Most parameters are specified up to
and Vg The analog voltage must swing neither higherthan 15V which is the recommended maximum difference
VDD nor lower than \§s The example shows a $Vp between \Hp and \gg

I

VbD Vss
+50V
5Vpp SWITCH
ANALOG SIGNAL e COMMON 5Vpp o 425V
+5V on ANALOG SIGNAL \/ '
—— GND
MC14067B
EXCT'\EAE';AL 0-TO-5 V DIGITAL
DIGITAL CONTROL SIGNALS
CIRCUITRY

1

Figure A. Application Example

VbD VbD
Dx Dx
SWITCH COMMON
o ol °
Dx Dx
Vss Vss

Figure B. External Germanium or Schottky Clipping Diodes

http://onsemi.com
40



MC14512B

8-Channel Data Selector

The MC14512B is an 8-channel data selector constructed with

MOS P-—channel and N-channel enhancement mode devices in a

single monolithic structure. This data selector finds primary

application in signal multiplexing functions. It may also be used for

data routing, digital signal switching, signal gating, and number

sequence generation.

¢ Diode Protection on All Inputs

* Single Supply Operation

e 3-State Output (Logic “1”, Logic “0”, High Impedance)

¢ Supply Voltage Range = 3.0 Vdc to 18 Vdc

¢ Capable of Driving Two Low—power TTL Loads or One Low—powe
Schottky TTL Load Over the Rated Temperature Range

MAXIMUM RATINGS (Voltages Referenced to Vgs) (Note NO TAG)

Symbol Parameter Value Unit
VDD DC Supply Voltage Range —-0.5t0 +18.0 \Y
Vin, Vout | Input or Output Voltage Range -0.5toVpp + 0.5 \

(DC or Transient)

lin, lout Input or Output Current +10 mA
(DC or Transient) per Pin
Pb Power Dissipation, 500 mw
per Package (Note NO TAG)
Ta Ambient Temperature Range —551t0 +125 °C
Tstg Storage Temperature Range —65 to +150 °C
TL Lead Temperature 260 °C

(8-Second Soldering)

2. Maximum Ratings are those values beyond which damage to the device
may occur.

3. Temperature Derating:
Plastic “P and D/DW” Packages: — 7.0 mW/°C From 65°C To 125°C

ON Semiconductor
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A
WL or L
YYorY
WW or W = Work Week

MARKING
DIAGRAMS
16

PDIP-16
b SUFFIX b MC14512BCP
CASE 648 Lo AWLYYWW

1
]-r?n mininininin
Solc-16 145128
cD gUFF'X o AWLYWW
ASE 751B |HNjNNNIN]N] N
1
16
mininininininin
SOEIAJ-16

E SURFIX MC14512B

CASE 966 |[o AWLYWW
OOOOOooo
1

= Assembly Location
= Wafer Lot
= Year

ORDERING INFORMATION

This device contains protection circuitry to guard against damage due to high

static voltages or electric fields. However, precautions must be taken to avoid
applications of any voltage higher than maximum rated voltages to this

high—-impedance circuit. For proper operation, Vi and Vgt should be constrained

to the range Vgg =< (Vjp or Vout) < VDD-
Unused inputs must always be tied to an appropriate logic voltage level (e.g.,

either Vgg or Vpp). Unused outputs must be left open.

Device Package Shipping
MC14512BCP PDIP-16 2000/Box
MC14512BD SOIC-16 48/Ralil
MC14512BDR2 SOIC-16 [2500/Tape & Reel
MC14512BF SOEIAJ-16 See Note 1.
MC14512BFL1 SOEIAJ-16 See Note 1.
MC14512BFR1 SOEIAJ-16 See Note 1.
MC14512BFR2 SOEIAJ-16 See Note 1.

O Semiconductor Components Industries, LLC, 2000 41
March, 2000 — Rev. 3

1. For ordering information on the EIAJ version of
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MC14512B

TRUTH TABLE

C B A Inhibit Disable z
0 0 0 0 0 X0
0 0 1 0 0 X1
0 1 0 0 0 X2
0 1 1 0 0 X3
1 0 0 0 0 X4
1 0 1 0 0 X5
1 1 0 0 0 X6
1 1 1 0 0 X7
X X X 1 0 0
X X X X 1 High
Impedance
X =Don't Care

PIN ASSIGNMENT

X0 [
X1 ]
x2 ]
X3 ]
x4 ]
%5 ]
X6 [
Vss [

o N o o B Ow N

16
15
14
13
12
11
10

9

1 Vb
1 DIS
1z
hc
1B
1A
7 INH
1 x7
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MC14512B

ELECTRICAL CHARACTERISTICS (Voltages Referenced to Vgg)

-55°C 25°C 125°C
VDD
Characteristic Symbol | Vdc Min Max Min Typ 4) | Max Min Max Unit
Output Voltage “0” Level VoL 5.0 — 0.05 — 0 0.05 — 0.05 Vdc
Vin= Vppor0 10 — 0.05 — 0 0.05 — 0.05
15 — 0.05 — 0 0.05 — 0.05
“1" Level | VoH 5.0 4.95 — 4.95 5.0 — 4.95 — Vdc
Vin=0o0rVpp 10 9.95 — 9.95 10 — 9.95 —
15 14.95 — 14.95 15 — 14.95 —
Input Voltage ‘0" Level ViL Vdc
(Vo = 4.5 or 0.5 Vdc) 5.0 — 15 — 2.25 1.5 — 1.5
(Vo =9.0 or 1.0 Vdc) 10 — 3.0 — 4.50 3.0 — 3.0
(Vo =13.50r 1.5 Vdc) 15 — 4.0 — 6.75 4.0 — 4.0
‘1" Level VIH Vdc
(Vo =0.50r4.5Vdc) 5.0 3.5 — 3.5 2.75 — 35 —
(Vo =1.0 or 9.0 Vdc) 10 7.0 — 7.0 5.50 — 7.0 —
(Vo =1.50r13.5Vdc) 15 11 — 11 8.25 — 11 —
Output Drive Current loH mAdc
(VoH = 2.5 vdc) Source 5.0 -3.0 — -24 -4.2 — -17 —
(VoH = 4.6 Vdc) 5.0 -0.64 — -051 —-0.88 — -0.36 —
(VOH = 9.5 Vdc) 10 -16 — -13 -2.25 — -0.9 —
(VoH = 13.5 vdc) 15 -4.2 — -34 -8.8 — —-2.4 —
(VoL = 0.4 vVdc) Sink loL 5.0 0.64 — 0.51 0.88 — 0.36 — mAdc
(VoL = 0.5 Vvdc) 10 1.6 — 1.3 2.25 — 0.9 —
(VoL = 1.5 Vvdc) 15 4.2 — 34 8.8 — 24 —
Input Current lin 15 — +0.1 — +0.00001 | +0.1 — +1.0 HAdC
Input Capacitance Cin — — — — 5.0 7.5 — — pF
(Vin=0)
Quiescent Current IDD 5.0 — 5.0 — 0.005 5.0 — 150 HAdc
(Per Package) 10 — 10 — 0.010 10 — 300
15 — 20 — 0.015 20 — 600
Total Supply Current (5-) (6.) IT 5.0 IT = (0.8 uA/kHz) f + Ipp pAdC
(Dynamic plus Quiescent, 10 IT = (1.6 pA/kHZ) f + Ipp
Per Package) 15 IT = (2.4 pA/kHZ) f + Ipp
(CL =50 pF on all outputs, all
buffers switching)
Three—State Leakage Current ITL 15 — | zo1 | — [zoooo1 | x01 [ — | £30 [ pAde

4. Data labelled “Typ” is not to be used for design purposes but is intended as an indication of the IC’s potential performance.
5. The formulas given are for the typical characteristics only at 25°C.
6. To calculate total supply current at loads other than 50 pF:

IT(CL) = I7(50 pF) + (CL —50) Vfk
where: I is in pA (per package), C in pF, V = (Vpp — Vgsg) in volts, f in kHz is input frequency, and k = 0.001.
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SWITCHING CHARACTERISTICS (7-) (C|_ =50 pF, Ta = 25°C, See Figure 1)

MC14512B

All Types

Characteristic Symbol VDD Typ 8) Max Unit

Output Rise and Fall Time tTLH, ns
tTLH, tTHL = (1.5 ns/pF) C_+ 25 ns tTHL 5.0 100 200
tTLH, tTHL = (0.75 ns/pF) C_+ 12.5ns 10 50 100
tTLH, tTHL = (0.55 ns/pF) C_ + 9.5 ns 15 40 80

Propagation Delay Time (Figure 2) tPLH ns
Inhibit, Control, or Data to Z 5.0 330 650
10 125 250
15 85 170

Propagation Delay Time (Figure 2) tPHL ns
Inhibit, Control, or Data to Z 5.0 330 650
10 125 250
15 85 170

3-State Output Delay Times (Figure 3) tpHZ, tPLZ, 5.0 60 150 ns
“1” or “0” to High Z, and tpzH, tPZL 10 35 100
High Z to “1” or “0” 15 30 75

© N

The formulas given are for the typical characteristics only at 25°C.
Data labelled “Typ” is not to be used for design purposes but is intended as an indication of the IC’s potential performance.

PULSE
GENERATOR

VDD

DISABLE
INHIBIT

A

B

C

X0
X1
X2
X3
X4
X5
X6
X7

z—olCL
-

1 vss

Figure 1. Power Dissipation Test Circuit and Waveform
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MC14512B

VTDD
DISABLE
o INHIBIT z
o A
B CL
c I
PuLsE | 2 X0
GENERATOR [ © *L TEST CONDITIONS:
xg INHIBIT = Vs
X AB,C=V
X4 SS
X5 20ns 20ns
X6 INHIBIT, — VbD
X7 A,B,ORC
Vss Parameter Test Conditions
= Inhibit to Z A, B, C=Vss, X0 = VpD
A B, CtoZz Inh =Vgs, X0 =Vpp
Figure 2. AC Test Circuit and Waveforms
VbD %
PULSE 20 ns
vV 20 ns
GENERATOR | DISABLE DD VDD
VDD1 —O— INHIBIT z DISABLE
v
-0—{ A L INPUT sS
-0— B S1
S3 o—lc ;1 K tpLz
—0— X0 =25V@Vpp=5V,
S2 OUTPUT . DD =9 Y,
sS4 -0— X1 10V, AND 15V
-0—{ X2 i = 2V@Vpp= 5V
j’_ -0— X3 = Vss OUTPUT ——— - 6V@Vpp=-10V
vgs = O X =10V@Vpp=15V
- ¢0—X5
b o—1X6 Switch Positions for 3—State Test
-0— X7 Test s1 S2 S3 S4
tpHz | Open | Closed | Closed | Open

tpLz | Closed [ Open Open | Closed
tpzL | Closed | Open Open | Closed
tpzH Open | Closed | Closed | Open

'”L
<
*
»

Figure 3. 3—State AC Test Circuit and Waveform
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MC14512B

LOGIC DIAGRAM

L(>»~—[>»——«<1—-1?

= LOAD

L

) DISABLE
DATA
! 10 SELECTED BUS
INHIBIT DEVICE
b [ VbD lob
o
MC145128 F—=
9 S [
Ds

.:;I_ .
14

3—0 z I

o MC145128 =

— b4 3

L -
5 ITL
MC145128 =
¢
% Vss

1 1

ouT
IN - N o—%ﬂj—o ouT

2 Ry

TRANSMISSION
GATE

3-STATE MODE OF OPERATION

Output terminals of several MC14512B 8-Bit Data (including fanout to other device inputs), and can be
Selectors can be connected to a single date bus as shownalculated by:
One MC14512B is selected by the 3—state control, and the lop-IL
remaining devices are disabled into a high—impedance “off” N = T
state. The number of 8—bit data selectors, N, that may be
connected to a bus line is determined from the output driveN must be calculated for both high and low logic state of the
current, pp, 3—state or disable output leakage current,1 ~ bus line.
and the load currenty | required to drive the bus line

+1
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MC14551B

Quad 2-Channel Analog

Multiplexer/Demultiplexer

The MC14551B is a digitally—controlled analog switch. This device
implements a 4PDT solid state switch with low ON impedance and
very low OFF Leakage current. Control of analog signals up to the

complete supply voltage range can be achieved.

* Triple Diode Protection on All Control Inputs

ON Semiconductor

http://onsemi.com

MARKING
¢ Supply Voltage Range = 3.0 Vdc to 18 Vdc
pply g g DIAGRAMS
* Analog Voltage Range (Wp — VEg) =3.0to 18 V 16
Note: VEE must be< Vsg PDIP_16 winlnininininis]
* Linearized Transfer Characteristics P SUFFIX MC14551BCP
- = - CASE 648 Lo AWLYYWW
* Low Noise — 12 nWCycle f = 1.0 kHz typical
* For Low RoN, Use The HC4051, HC4052, or HC4053 High—Speed !
CMOS Devices 16
* Switch Function is Break Before Make SOIC-16 '_'”T4r5'5”lg'””
D SUFFIX o AWLYWW
CASE 751B oo
1
MAXIMUM RATINGS (2.) 16
: SOEIAJ16 mininininininis]
Symbol Parameter Value Unit E SURFIX MC14551B
VDD DC Supply Voltage Range —-05to+18.0 \ CASE 966 o AWLYWW
(Referenced to VEE, Vss 2 VEE) OOO0O0O0O00
1
Vin, Vout | Input or Output Voltage (DC or -05t0Vpp+05]| V
Transient) (Referenced to Vgg for A = Assembly Location
Control Input & Vg for Switch 1/0) WLorL =Wafer Lot
lin Input Current (DC or Transient), +10 mA YYorY - Year
per Control Pin WW or W = Work Week
Isw Switch Through Current +25 mA
PD Power Dissipation, per Package (3.) 500 mw ORDERING INFORMATION
TA Ambient Temperature Range —-55t0+125 °C Device Package Shipping
Tstg Storage Temperature Range —65to + 150 °C MC14551BCP PDIP-16 2000/Box
L Lead Temperature 260 °C MC14551BD SOIC-16 48/Rail
(8-Second Soldering)
MC14551BDR2 SOIC-16 | 2500/Tape & Reel
2. Maximum Ratings are those values beyond which damage to the device
MC14551BF SOEIAJ-16 See Note 1.

may occur.
3. Temperature Derating:

Plastic “P and D/DW” Packages: — 7.0 mW/°C From 65°C To 125°C

This device contains protection circuitry to guard against damage due to high
static voltages or electric fields. However, precautions must be taken to avoid
applications of any voltage higher than maximum rated voltages to this
high—impedance circuit. For proper operation, Vjn and Vgt should be constrained
totherangeVsg < (VinorVout) = Vppforcontrolinputsand VEg < (VjnorVout) <

Vpp for Switch I/0.

Unused inputs must always be tied to an appropriate logic voltage level (e.g.,

either Vgs, VEE or Vpp). Unused outputs must be left open.

[ Semiconductor Components Industries, LLC, 2000

March, 2000 — Rev. 3
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MC14551B

PIN ASSIGNMENT

wi[ Le 16 [1 Vpp
X0[] 2 15 [J WO
X110 3 140w
X[ 4 130z
Y[ 5 120021
Yol 6 11 0z0
Vee [l 7 10 ] 1
Vss [ 8 9 [1 CONTROL
9 0— CONTROL
W0 14
( 15 0—{W0
10— W1 Xlo 4
2 0—X0 COMMONS
SWITCHES | 30—X1 OUT/IN
INJOUT 60— Y0 Yo 5
10 0— Y1
11020 Z}o13
\ 12021
Vpp = Pin 16 Control ON
Vss =Pin8 0 WO X0 YO Z0
VEg =Pin7
1 W1 X1 Y1 z1

NOTE: Control Input referenced to Vgg, Analog Inputs and
Outputs reference to VEg. VEg must be < Vgs.
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MC14551B

ELECTRICAL CHARACTERISTICS

—-55°C 25°C 125°C
Characteristic Symbol |Vpp Test Conditions Min | Max | Min | Typ (4) | Max | Min | Max [ Unit
SUPPLY REQUIREMENTS (Voltages Referenced to VEE)
Power Supply Voltage VpD — |Vpp-3.02Vgg= 3.0 18 3.0 — 18 3.0 18 \
Range VEE
Quiescent Current Per IDD 5.0 | Control Inputs: Vjn = — 5.0 — 0.005 5.0 — 150 MA
Package 10 Vgg or Vpp, — 10 — 0.010 10 — 300
15 [ Switch I/O: VEg =< Vo — 20 — 0.015 20 — 600
< VDD: and AVsyiitch
< s00mv (5)
Total Supply Current Ipav) | 5.0 | TA=25°Conly (The (0.07 pAKKHZ) f + Ipp MA
(Dynamic Plus 10 channel component, .
. . Typical  (0.20 pA/kHz) f + Ipp
Quiescent, Per Package) 15 (Vin = Vout)/Ron. is (0.36 PA/KHZ)  + |
not included.) SO H DD
CONTROL INPUT (Voltages Referenced to Vgs)
Low-Level Input Voltage ViL 5.0 | Ron = per spec, — 15 — 2.25 15 — 15 \
10 | loff = per spec — 3.0 — 4.50 3.0 — 3.0
15 — 4.0 — 6.75 4.0 — 4.0
High—Level Input Voltage VIH 5.0 | Rgn = per spec, 35 — 35 2.75 — 35 — \%
10 | loff = per spec 7.0 — 7.0 5.50 — 7.0 —
15 11 — 11 8.25 — 11 —
Input Leakage Current lin 15 (Vin=0o0rVpp — |01 | — [£0.00001 [ +0.1 | — +1.0 MA
Input Capacitance Cin — — — — 5.0 7.5 — — pF
SWITCHES IN/OUT AND COMMONS OUT/IN — W, X, Y, Z (Voltages Referenced to VEE)
Recommended Peak—to— Vijo — | Channel On or Off 0 VDD 0 — VpbD 0 VDD | Vp—p
Peak Voltage Into or Out
of the Switch
Recommended Static or AVgwitch| — | Channel On 0 600 0 — 600 0 300 mvV
Dynamic Voltage Across
the Switch (5.) (Figure 3)
Output Offset Voltage Voo — | Vinh=0YV, No Load — — — 10 — — — uv
ON Resistance Ron 5.0 | AVgyitch =500mv(3.), | — | 800 — 250 1050 | — 1200 Q
10 Vin = VL or ViH — 400 — 120 500 — 520
15 (Control), and Vj, = 220 — 80 280 — 300
0 to Vpp (Switch)
AON Resistance Between ARgn 5.0 — 70 — 25 70 — 135 Q
Any Two Channels 10 — 50 — 10 50 — 95
in the Same Package 15 — 45 — 10 45 — 65
Off-Channel Leakage loff 15 |Vip=V|LorViH — | %100 | — +0.05 +100 | — |£1000 [ nA
Current (Figure 8) (Control) Channel to
Channel or Any One
Channel
Capacitance, Switch 1/0 Ci/o — | Switch Off — — — 10 — — — pF
Capacitance, Common O/I Coll — — — — 17 — — — pF
Capacitance, Feedthrough Ci/o — | Pins Not Adjacent — — — 0.15 — — — pF
(Channel Off) — | Pins Adjacent — — — 0.47 — — —

4. Data labeled “Typ” is not to be used for design purposes, but is intended as an indication of the IC’s potential performance.

5. For voltage drops across the switch (AVswitch) > 600 mV (> 300 mV at high temperature), excessive Vpp current may be drawn; i.e. the
current out of the switch may contain both Vpp and switch input components. The reliability of the device will be unaffected unless the
Maximum Ratings are exceeded. (See first page of this data sheet.)

http://onsemi.com
49



MC14551B

ELECTRICAL CHARACTERISTICS (C| =50 pF, Ta = 25°C, VEE < Vss)

R1=1kQ, R_=10kQ,
Control ty = tf = 20 ns

VDD - VEE
Characteristic Symbol Vdc Min Typ (6.) Max Unit
Propagation Delay Times tPLH: tPHL ns
Switch Input to Switch Output (R = 10 kQ)
tpLH, tPHL = (0.17 ns/pF) C_ + 26.5 ns 5.0 — 35 90
tpLH. tPHL = (0.08 ns/pF) C_ + 11 ns 10 — 15 40
tpLH, tpHL = (0.06 ns/pF) C_+9.0 ns 15 — 12 30
Control Input to Output (R = 10 kQ) tPLH: tPHL ns
VEE = Vgs (Figure 4) 5.0 — 350 875
10 — 140 350
15 — 100 250
Second Harmonic Distortion — 10 — 0.07 — %
RL =10 kQ, f=1 kHZ, V|n =5 Vp_p
Bandwidth (Figure 5) BW 10 — 17 — MHz
RL =1KkQ, Vin=1/2 (VDD - VEE) p—p-
20 Log (Vout/Vin) =—3dB, C|_=50 pF
Off Channel Feedthrough Attenuation, Figure 5 — 10 — -50 — dB
Rl =1KQ, Vin=1/2 (VDD - VEE) p—p-
fin = 55 MHz
Channel Separation (Figure 6) — 10 — -50 — dB
RL =1KQ, Vin=1/2 (VDD - VEE) p—p-
fin = 3 MHz
Crosstalk, Control Input to Common O/I, Figure 7 — 10 — 75 — mV

6. Data labelled “Typ” is not to be used for design purposes but is intended as an indication of the IC’s potential performance.
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IN/OUT o

MC14551B

171

VbD

) VDD

= VE|

e 1)
el

E

LEVEL
CONVERTED —{
CONTROL

CONTROL 9 0—

W0 15 ©

L
HAILIE

D

D

VEE

IN/OUT

Figure 1. Switch Circuit Schematic

16 ? Vpp

CONTROL

LEVEL
CONVERTER

CONTROL

81 Vsg

7iVEE

Wl 1o

X0 20

X1 30

YO 60

X]

[>eY(
]
[>e(

Y1 10 o

011 o

Z1 120

Figure 2. MC14551B Functional Diagram
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ON SWITCH
CONTROL
SECTION
OF IC
LOAD

SOURCE

Figure 3. AV Across Switch

Control input used to turn ON or OFF
the switch under test.

° controL Vout
ICL =50 pF
Vpp - VEE ~
2 - A\

Figure 5. Bandwidth and Off—-Channel
Feedthrough Attenuation

MC14551B

TEST CIRCUITS

PULSE
GENERATOR

R CONTROL

Vout

9 o
Vpp VEe VEE VDD

Figure 4. Propagation Delay Times,
Control to Output

RL
ON
° controL -
OFF
Vout
|— RL ICL =50 pF
o = =
Vpp - VEE ~ Vin
2 - L\

Figure 6. Channel Separation
(Adjacent Channels Used for Setup)

OFF CHANNEL UNDER TEST
VDD
oV,
_I_l_ CONTROL EE
° conTroL SECTION OTHER I
OFIC CHANNEL(S) VEE
-I | ©Vbp
|
:{[,0 VEE
o Vpp
Figure 7. Crosstalk, Control Input Figure 8. Off Channel Leakage
to Common O/I
VbD
KEITHLEY 160
DIGITAL
MULTIMETER
10k =
1kQ
VDD O—D0-< RANGE XIY
PLOTTER
VEE =Vss

Figure 9. Channel Resistance (R o) Test Circuit
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RoN; “ON” RESISTANCE (OHMS)

Ron, “ON" RESISTANCE (OHMS)

MC14551B

TYPICAL RESISTANCE CHARACTERISTICS

350

300

250

200

150

Tp = 125°C
— |
T — 25°C_
T— _550Q

|

8.0

100

|\ 1\
|

50

0
-10 -80 -60 -40 -20 0 20 40

Vin, INPUT VOLTAGE (VOLTS)

6.0 10

Figure 10.Vpp @ 7.5V, VEE@ - 7.5V

700

600

500

400

300

\
:\\ Tp=125°C
AN 25¢
L2
55
|

-80 -60 -40 -20 0 20 40
Vin, INPUT VOLTAGE (VOLTS)

200

AR NAS
N
NS
/

100

0
-10 60 80 10

Figure 12.Vpp @ 2.5V, VEE @ - 2.5V

RoN: “ON" RESISTANCE (OHMS)

RoN, “ON" RESISTANCE (OHMS)

350
300
250
200
150 = N T4 =125°C
|
P ~ I
100 A N 500
= ~ _55°C
50
0
~10 -80 -60 -40 -20 0 20 40 60 80 10
Vin, INPUT VOLTAGE (VOLTS)
Figure 11. Vpp @ 5.0V, VEE @ - 5.0 V
350 T
— Tp=25°C
300 I"\
250 / \ Vpp=25V
/ \
200 /
150 A
50V
100 —_
— ~< 7.5V
50
0
-10 -80 -60 -40 -20 0 20 40 60 80 10

Vin, INPUT VOLTAGE (VOLTS)

Figure 13. Comparison at 25 °C, Vpp @ — VEE
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MC14551B

APPLICATIONS INFORMATION

Figure A illustrates use of the on—chip level converter margin at each peak. If voltage transients abqyg\dnd/or
detailed in Figure 2. The 0—to-5 volt Digital Control signal below VEE are anticipated on the analog channels, external

is used to directly control a 9p/panalog signal. diodes (}) are recommended as shown in Figure B. These
The digital control logic levels are determined by diodes should be small signal types able to absorb the

andVss The Vpp voltage isthe logic high voltage; thgg maximum anticipated current surges during clipping.

voltage is logic low. For the examplepy) = + 5 V = logic The absolute maximum potential difference between

high at the control inputs; §s= GND = 0 V = logic low. VDD and ViEgis 18.0 volts. Most parameters are specified
The maximum analog signal level is determined Ipyp)/ up to 15 volts which is the recommended maximum
and VEE. The \pp voltage determines the maximum difference between gp and VEE.

recommended peak aboves¥ The VEE voltage Balanced supplies are not required. Howevegsyhust
determines the maximum swing belows¥ For the be greater than or equal tog¥. For example, Wp =
example, \bp—-Vss=5 volt maximum swing abovegg + 10 volts, \§s=+5volts, and ¥ g=—3 voltsis acceptable.

Vss — VEE = 5 volt maximum swing below &5 The See the table below.
example shows 4 4.5 volt signal which allows a 1/2 volt

+5V J__ -5V
VbD Vss VEE 45y
+4.
+5V o 9Vp—p SWITCH
o]
ANALOG SIGNAL COMMON 9Vpp 0
on ANALOG SIGNAL
EXTERNAL 0.T0-5 V DIGITAL MC14551B
cMOs CONTROL — 45V
DIGITAL CONTROL SIGNAL
CIRCUITRY
J_— Figure A. Application Example
VbD VbD
Dx Dx
SWITCH COMMON °
110 o]
Dx Dx
VEE VEE
Figure B. External Schottky or Germanium Clipping Diodes
POSSIBLE SUPPLY CONNECTIONS
Control Inputs
VDD Vss VEE Logic High/Logic Low Maximum Analog Signal Range
In Volts In Volts In Volts In Volts In Volts

+8 0 -8 +8/0 +8t0-8=16Vp_p
+5 0 -12 +5/0 +5t0-12=17 Vp_p
+5 0 0 +5/0 +5t00=5Vp_p
+5 0 -5 +5/0 +5t0-5=10Vp_p
+10 -5 +10/+5 +10to—5=15Vp_p
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MC74HC4051A,
MC74HC4052A,
MC74HC4053A

Analog Multiplexers /
ON Semiconductor

Demultiplexers
High—Performance Silicon—-Gate CMOS http://onsemi.com
. MARKING
The MC74HC4051A, MC74HC4052A and MC74HC4053A utilize DIAGRAMS
silicon—gate CMOS technology to achieve fast propagation delays,
low ON resistances, and low OFF leakage currents. These analog PDIP_16 1e
multiplexers/demultiplexers control analog voltages that may vary W N SUFFIX HC405xAN
across the complete power supply range (frapt\o VEE). 16 CASE 648 :o AWLYYWW
The HC4051A, HC4052A and HC4053A are identical in pinout to 1 1
the metal-gate MC14051AB, MC14052AB and MC14053AB. The 16
Channel-Select inputs determine which one of the Analog SO-16
Inputs/Outputs is to be connected, by means of an analog switch, to the /{t‘;@“' D SUFFIX HC405xAD
Common Output/lnput. When the Enable pin is HIGH, all analog *°"W8%"  casg7sip (o AWLYYWW
switches are turned off. ! 1
The Channel-Select and Enable inputs are compatible with standard 16
CMOS outputs; with pullup resistors they are compatible with LSTTL SO_16 WIDE ””H';:O';”A””
outputs. \Q DW SUFFIX X
These devices have been designed so that the ON resistgreis (R e \@ CASE751G [0 AWLYWW
more linear over input voltage thag,Rof metal-gate CMOS analog 1 it
switches. 16
For a multiplexer/demultiplexer with injection current protection, AAAAAR
see HC4851A and HC4852A. @Q TSSOP-16 HSCj\O
* Fast Switching and Propagation Speeds 16 \@ g; SSEUgI;ﬁ R AL):(W
e Low Crosstalk Between Switches ! 1HHHHHH
¢ Diode Protection on All Inputs/Outputs 16
* Analog Power Supply Range ¢ — VEE) = 2.0to 12.0 V SOEIAJ-16  [AHHHon
* Digital (Control) Power Supply Range §¢— GND) = 2.0 t0 6.0 V mw F SUFFIX TARSEIA
* Improved Linearity and Lower ON Resistance Than Metal-Gate 1 CASE 966 auuuuuuu
Counterparts 1
* |Low Noise A = Assembly Location
* In Compliance With the Requirements of JEDEC Standard No. 7A ‘\’{VYL f‘\’(‘gfr Lot
¢ Chip Complexity: HC4051A — 184 FETs or 46 Equivalent Gates WW = Work Week

HC4052A — 168 FETs or 42 Equivalent Gates
HC4053A — 156 FETs or 39 Equivalent Gates
ORDERING INFORMATION

See detailed ordering and shipping information in the package
dimensions section on page 67 of this data sheet.

0 Semiconductor Components Industries, LLC, 2000 55 Publication Order Number:
March, 2000 — Rev. 1 MC74HC4051A/D



MC74HC4051A, MC74HC4052A, MC74HC4053A

LOGIC DIAGRAM

MC74HC4051A
Single—Pole, 8—Position Plus Common Off
X0
X 5 3 COMMON
orang = X outpuT/
ANALOG 12
INPUTS/ | X3=——=—{ MULTIPLEXER/ INPUT
OUTPUTS X4—l<-> DEMULTIPLEXER
X5—5<—>
X6—2<—>
_X7—<—>4
= S
CHANNEL 10
SELECT B
INPUTS | o2
ENABLE s
PIN 16 = Vg
PIN 7 = Vgg
PIN 8 = GND

LOGIC DIAGRAM

MC74HC4052A
Double—Pole, 4—Position Plus Common Off
X0
1 el 7
15 XSWITCH et x
X2 —a—
Y3 e]
anaoe (25— ] | ____ | comMMON
INPUTS/OUTPUTS 1
Y() —=—>
Yl—5<-> 3
5 Y SWITCH > Y
Y2 —a— -
Y3—4<—>
- L0 I
CHANNEL-SELECT _
INPUTS | B— PIN16 = Ve
— PIN7 =Vgg
6 PIN 8 = GND
ENABLE
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FUNCTION TABLE — MC74HC4051A

Control Inputs

Select

B ON Channels

X0
X1
X2
X3
X4
X5
X6
X7
NONE

X =Don't Care

Enable

Irrrrrrr
XIIIIrrrr|O
X I IrrIIrr

XIrIrIrIr,|(>

Pinout: MC74HC4051A (Top View)

Vec X2 X1 X0 X3 A B C
[16] [15] [1a] [13] [ro] [11] [10] [50]

D)

Le] 12 (3] [4] 5] [e] [7] [s

X4 X6 X X7 X5 Enable Vgg GND

FUNCTION TABLE — MC74HC4052A

OUTPUTS/INPUTS

Control Inputs
Select

Enable B A ON Channels
L L L YO X0
L L H Y1 X1
L H L Y2 X2
L H H Y3 X3
H X X NONE

X =Don't Care

Pinout: MC74HC4052A (Top View)

Vee X2 X1 X X0 X3 A B
[16] [15] [1e] [13] [ro] [u1] [u0] [6]

L1] 2] [8] [4] [5

YO Y2 Y Y3 Y1

Le ] [7] [8]

Enable VEg GND
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FUNCTION TABLE — MC74HC4053A

LOGIC DIAGRAM Control Inputs
MC74HC4053A Select
Triple Single—Pole, Double—Position Plus Common Off Enable | C B A ON Channels
_ L L L L| zo Yo Xxo
402 w ] L L L H| z0o Yo xi
13 XSWITCH  [«>— X L L H L| z0o vYyL xo
K== L L H H| z0o Y1 xt
—_—_——t———— _ L H L LJ| zL YO Xo
2 L H L H Z1 YO X1
Y0———> 15
ANALOG | 1 YSWITCH &= gﬁwuc%'é,mpms L H H L | 2zl YL Xo
INPUTS/OUTPUTS —> L H H Hl =zt v1 x1
R ——— H X X X NONE
20— 4 R
3 Z SWITCH <> 7 X =Don't Care
7] —=> -
:An T
CHANNEL-SELECT | .10 PIN 16 = Ve
INPUTS 9 PIN7=VEg Pinout: MC74HC4053A (Top View)
| C— PIN 8= GND
6 v, Y X
ENABLE cc

NOTE: This device allows independent control of each switch.
Channel-Select Input A controls the X—Switch, Input B controls

the Y=Switch and Input C controls the Z—Switch

MAXIMUM RATINGS*

XL X0 A B C
[16] [us] [1a] [1s] [12] [1a] [a0] [o]

Le] 2] [3] [4] [5

Y1l YO Z1 z 20

Lo ] [7] [8]

Enable VEg GND

Symbol Parameter Value Unit This device contains protection
Vce Positive DC Supply Voltage (Referenced to GND) -05t0+7.0 \% cwcwtry‘ to gugrd against damage
(Referenced to VEE) — 0510+ 14.0 due to high static voltages or electric
fields. However, precautions must
VEE Negative DC Supply Voltage (Referenced to GND) -7.0t0+5.0 \Y be taken to avoid applications of any
Vs Analog Input Voltage VEg—-0.5t0 \Y voltage hlghgr thgnfjaxmum ratgcf
Ve + 05 voltages to this high—-impedance cir
ccr cuit. For proper operation, Vj, and
Vin Digital Input Voltage (Referenced to GND) -05t0Vec+05 | Vv Vout should be constrained to the
- range GND < (Vjn or Vout) =< Vcce-
| DC Current, Into or Out of Any Pin +25 mA Unused inputs must always be
Pp Power Dissipation in Still Air, Plastic DIPt 750 mw tied to an appropriate logic voltage
EIAJ/SOIC Package?t 500 level (e.g., either GND or Vc().
TSSOP Packaget 450 Unused outputs must be left open.
Tstg Storage Temperature Range —65to + 150 °C
TL Lead Temperature, 1 mm from Case for 10 Seconds °C
Plastic DIP, SOIC or TSSOP Package 260

*Maximum Ratings are those values beyond which damage to the device may occur.

Functional operation should be restricted to the Recommended Operating Conditions.
tDerating — Plastic DIP: — 10 mW/°C from 65° to 125°C
EIAJ/SOIC Package: — 7 mW/°C from 65° to 125°C
TSSOP Package: — 6.1 mW/°C from 65° to 125°C

For high frequency or heavy load considerations, see Chapter 2 of the ON Semiconductor High—-Speed CMOS Data Book (DL129/D).
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RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max | Unit
Vce Positive DC Supply Voltage (Referenced to GND) | 2.0 6.0 \%
(Referenced to VEg) | 2.0 12.0
VEE Negative DC Supply Voltage, Output (Referenced to —-6.0 | GND \%
GND)
Vis Analog Input Voltage VEE | Vcc \
Vin Digital Input Voltage (Referenced to GND) GND | Vcc \%
Vio* Static or Dynamic Voltage Across Switch 1.2 \%
TA Operating Temperature Range, All Package Types -55 |+125 | °C
ty, tf Input Rise/Fall Time Vcc=20V 0 1000 | ns
(Channel Select or Enable Inputs) Vcec= 3.0V 0 600
Vcc =45V 0 500
Vcc=6.0V 0 400

*For voltage drops across switch greater than 1.2V (switch on), excessive V¢ current may be
drawn; i.e., the current out of the switch may contain both Vc ¢ and switch input components.
The reliability of the device will be unaffected unless the Maximum Ratings are exceeded.

DC CHARACTERISTICS — Digital Section (Voltages Referenced to GND) VEg = GND, Except Where Noted

Guaranteed Limit
Vece
Symbol Parameter Condition \% —-551t025°C | <85°C | <125°C | Unit
VIH Minimum High-Level Input Ron = Per Spec 2.0 1.50 1.50 1.50 \%
Voltage, Channel-Select or 3.0 2.10 2.10 2.10
Enable Inputs 4.5 3.15 3.15 3.15
6.0 4.20 4.20 4.20
VL Maximum Low—Level Input Ron = Per Spec 2.0 0.5 0.5 0.5 \%
Voltage, Channel-Select or 3.0 0.9 0.9 0.9
Enable Inputs 4.5 1.35 1.35 1.35
6.0 1.8 1.8 1.8
lin Maximum Input Leakage Current, | Vin =Vcc or GND, 6.0 +0.1 +1.0 +1.0 HA
Channel-Select or Enable Inputs | VEg =—-6.0V
Icc Maximum Quiescent Supply Channel Select, Enable and HA
Current (per Package) Vis=VccorGND; VEg=GND | 6.0 1 10 20
Vip=0V VEg=-6.0| 6.0 4 40 80

NOTE: Information on typical parametric values can be found in Chapter 2 of the ON Semiconductor High—-Speed CMOS Data Book (DL129/D).
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DC CHARACTERISTICS — Analog Section

Guaranteed Limit
Symbol Parameter Condition Vce | VEE | -55t025°C | <85°C | <125°C | Unit
Ron Maximum “ON” Resistance Vin=ViLorV|y;,Vis=Vccto | 45 0.0 190 240 280 Q
VEE; Is<2.0 mA 45 -45 120 150 170
(Figures 1, 2) 6.0 -6.0 100 125 140
Vin=VjLorViy; Vis=Vccor | 45 0.0 150 190 230
VEeEg (Endpoints); Ig < 2.0 mA 4.5 -45 100 125 140
(Figures 1, 2) 6.0 -6.0 80 100 115
ARgp | Maximum Difference in “ON” Vin = VL or ViH; 4.5 0.0 30 35 40 Q
Resistance Between Any Two Vis =1/2 Vcc - VEE) 4.5 -45 12 15 18
Channels in the Same Package |Ig<2.0 mA 6.0 -6.0 10 12 14
loff Maximum Off-Channel Leakage | Vin = V| or V|n; HA
Current, Any One Channel Vio =Vcce - VEE; 6.0 -6.0 0.1 0.5 1.0
Switch Off (Figure 3)
Maximum Off-ChannelHC4051A | Vi = V| or V|n; 6.0 -6.0 0.2 2.0 4.0
Leakage Current, HC4052A | Vio =Vce - VEES 6.0 -6.0 0.1 1.0 2.0
Common Channel HC4053A | Switch Off (Figure 4) 6.0 -6.0 0.1 1.0 2.0
lon Maximum On—ChannelHC4051A | Vi = V| or V|n; 6.0 -6.0 0.2 2.0 4.0 HA
Leakage Current, HC4052A | Switch—to—Switch = 6.0 -6.0 0.1 1.0 2.0
Channel-to—Channel HC4053A | Vcc - VEE; (Figure 5) 6.0 -6.0 0.1 1.0 2.0
AC CHARACTERISTICS (C| =50 pF, Input ty = tf = 6 ns)
Guaranteed Limit
Vce
Symbol Parameter \ -55t025°C <85°C <125°C Unit
tPLH: Maximum Propagation Delay, Channel-Select to Analog Output 2.0 270 320 350 ns
tPHL (Figure 9) 3.0 90 110 125
45 59 79 85
6.0 45 65 75
tPLH: Maximum Propagation Delay, Analog Input to Analog Output 2.0 40 60 70 ns
tPHL (Figure 10) 3.0 25 30 32
45 12 15 18
6.0 10 13 15
tpLz, Maximum Propagation Delay, Enable to Analog Output 2.0 160 200 220 ns
tPHZ (Figure 11) 3.0 70 95 110
45 48 63 76
6.0 39 55 63
tpzL, Maximum Propagation Delay, Enable to Analog Output 2.0 245 315 345 ns
tpzH (Figure 11) 3.0 115 145 155
45 49 69 83
6.0 39 58 67
Cin Maximum Input Capacitance, Channel-Select or Enable Inputs 10 10 10 pF
Cijo Maximum Capacitance Analog I/0 35 35 35 pF
(All Switches Off) Common O/I: HC4051A 130 130 130
HC4052A 80 80 80
HC4053A 50 50 50
Feedthrough 1.0 1.0 1.0
NOTE: For propagation delays with loads other than 50 pF, and information on typical parametric values, see Chapter 2 of the ON
Semiconductor High—Speed CMOS Data Book (DL129/D)
Typical @ 25°C,Vcc =50V, VEg=0V
Cpp Power Dissipation Capacitance (Figure 13)* HC4051A 45 pF
HC4052A 80
HC4053A 45

* Used to determine the no—load dynamic power consumption: Pp = Cpp Vo2 + Icc Vec. Forload considerations, see Chapter 2 of the

ON Semiconductor High—Speed CMOS Data Book (DL129/D).
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ADDITIONAL APPLICATION CHARACTERISTICS (GND=0V)

Limit*
Vce | VEe
Symbol Parameter Condition \% \% 25°C Unit
BW Maximum On—Channel Bandwidth | fi, = 1IMHz Sine Wave; Adjust fj, Voltage to ‘51 | 62 | ‘63 | MHz
or Minimum Frequency Response | Obtain 0dBm at Vosg; Increase fip
(Figure 6) Frequency Until dB Meter Reads —3dB; 225 1 -2.25 | 80 95 120
R| = 50Q, C| = 10pF 450 | -450| 80 | 95 | 120
' 6.00 | -6.00 [ 80 | 95 | 120
— Off-Channel Feedthrough Isolation | fin = Sine Wave; Adjust fj, Voltage to 225 | -2.25 -50 dB
(Figure 7) Obtain 0dBm at V|g 450 | -4.50 -50
fin = 10kHz, R_ = 600Q, C|_=50pF | 6.00 | —6.00 -50
2.25 | -2.25 -40
4.50 | —-4.50 -40
fin = 1.0MHz, R =50Q, C_=10pF | 6.00 | —6.00 —40
— Feedthrough Noise. Vin < 1IMHz Square Wave (t; = tf = 6ns); 2.25 | -2.25 25 mVpp
Channel-Select Input to Common | Adjust R|_ at Setup so that Ig = 0A; 450 | -4.50 105
I/O (Figure 8) Enable = GND R| =600Q, C|_=50pF | 6.00 | —6.00 135
225 | -2.25 35
4.50 | —-4.50 145
RL = 10kQ, C|_= 10pF | 6.00 | —6.00 190
— Crosstalk Between Any Two fin = Sine Wave; Adjust fi, Voltage to 2.25 | -2.25 -50 dB
Switches (Figure 12) Obtain 0dBm at V|g 450 | -4.50 -50
(Test does not apply to HC4051A) fin = 10kHz, R|_ = 600Q, C| =50pF | 6.00 | —6.00 -50
225 |1 -2.25 —60
4.50 | —-4.50 -60
fin = 1.0OMHz, R_=50Q, C_=10pF | 6.00 | —6.00 —60
THD | Total Harmonic Distortion fin = 1kHz, R = 10kQ, C|_ = 50pF %
(Figure 14) THD = THDmeasured — THDsource
V|s = 4.0Vpp sine wave | 2.25 | -2.25 0.10
V|s = 8.0Vpp sine wave | 4.50 | —4.50 0.08
Vs = 11.0Vpp sine wave | 6.00 | -6.00 0.05
*Limits not tested. Determined by design and verified by qualification.
300 180
160
_ A\ _
g \\ 2 1w v ——
S \N S e ™~
8 200 —~ W 120 / ~
125°C e 125°C
= r’ / = 100" A4 AN
o 150 '/ // n / /
@ 1 L~ B°Cl  » g L A
i / / sseC i T / 25°C
g 10 =" — 5 60 — N
= / = // _55°C
S S 40
o 50 o
20
0
O0 025 05 075 10 125 15 175 20 225 0 025 05 075 10 125 15 175 20 225 25 275 3.0

Figure 1a. Typical On Resistance,V cc—-VEE=2.0V

Vis, INPUT VOLTAGE (VOLTS), REFERENCED TO Vgg
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Vis, INPUT VOLTAGE (VOLTS), REFERENCED TO Vgg

Figure 1b. Typical On Resistance,V cc-VEg=3.0V




MC74HC4051A, MC74HC4052A, MC74HC4053A

120 105
o 100 —~ 90
: / B =
ju ju
I} % P S 75 125°C+
S —~ wsc] 8 AT N
= | = -
= — L d— =z 60 — -
o 60 - AN b [ 25°C
& — — o R —— .
o / /— N @ B _E55°C
= N = i
o 40 ~ o T
s | -55°C E —
o o
20 15
0
0O 0.5 1.0 15 20 25 30 35 40 45 0 05 10 15 20 25 30 35 40 45 50 55 6.0
Vis, INPUT VOLTAGE (VOLTS), REFERENCED TO Vgg Vis, INPUT VOLTAGE (VOLTS), REFERENCED TO VEg
Figure 1c. Typical On Resistance,V cc—-VEg =45V Figure 1d. Typical On Resistance,V cc-VEE=6.0V
80 60
70
g) g % 125°C
s ¥ )
G 50 —_ — g O T '
2 15c] 2 25°C
R = | o 30 — |
3 — — ] g , -55°C
= = —
s 20 -55°C+ s
a4 o
10
10
0 0
-45 -35 -25 -15 -05 05 15 25 35 45 -6.0 -50 -40 -3.0 -20 -1.0 0 10 20 30 40 50 6.0
Vs, INPUT VOLTAGE (VOLTS), REFERENCED TO VEg Vis, INPUT VOLTAGE (VOLTS), REFERENCED TO Vgg

Figure 1e. Typical On Resistance,V cc-VEg=9.0V Figure 1f. Typical On Resistance,V ¢cc—-VEg=12.0V

PLOTTER
A
Y
PROGRAMMABLE
POWER <—>| MINICOMPUTER |«—] DC ANALYZER
SUPPLY
e ——> Vce
DEVICE
UNDER TEST
ANALOG IN > COMMON OUT

= \

GND | VEE

Figure 2. On Resistance Test Set-Up
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vchQrc

16 _t Vee | I _t Vee

VeE ANALOG 1/0
OFF OFF
o COMMON Ol veck o ' oFF
COMMON O/l
ViH €=—6 ViH +=—6
1— 7 7
It ‘ I
VEEY = VEEY —
Figure 3. Maximum Off Channel Leakage Current, Figure 4. Maximum Off Channel Leakage Current,
Any One Channel, Test Set—-Up Common Channel, Test Set-Up
V
Vee _1 Vee cc A vos
16 0.1pF 16 T dB
| ON_| fin o——H_on_} METER
v —O NIC l Cr* RL
EE OFF COMMON Ol I L
veel S O aroeTo = =
Vi =—6 6
7 7
‘ It -
VEEY = VEEY = *Includes all probe and jig capacitance
Figure 5. Maximum On Channel Leakage Current, Figure 6. Maximum On Channel Bandwidth,
Channel to Channel, Test Set-Up Test Set-Up
Vis Vee A vpg Vce
0.1pF 16 T m RL 16
fino— OFF METER MW\ ONIOFF COMMON O/l 1rqr
R|_ l CL* % R|_ = ANALOG I/0 POINT
:l: _l_—’\/\/\« OFF/ON RL o
— 1 T = RL I
6 6
] 7 - 1 vee
8 Vin < 1 MHz 8 1
VEE ¥ = v tr=t=6ns Vg ¥ =
= CHANNEL SELECT cc- = CHANNEL SELECT
ViLorV|H == GND—I_I—I_I—
*Includes all probe and jig capacitance *Includes all probe and jig capacitance
Figure 7. Off Channel Feedthrough Isolation, Figure 8. Feedthrough Noise, Channel Select to
Test Set-Up Common Out, Test Set-Up
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Vee
CHANNEL )
SELECT S0%
GND
tPLH —> I —> < tPHL
ANALOG /s \
out 7 50% i
Figure 9a. Propagation Delays, Channel Select
to Analog Out
Vee
ANALOG
IN 7 50%
GND
tPLH —> <— IPHL
ANALOG .
out 50% i
Figure 10a. Propagation Delays, Analog In
to Analog Out
tf — ty —
90% vee
ENABLE Z 50%
S, 10% GND
—> - t —> -
PzL lPLZ HIGH
\ IMPEDANCE
ANALOG 50%
out \ [ 10%
VoL
— > < zH tHZ — > [
0V
ANALOG / . 90% OH
ouT /- S0%
HIGH
IMPEDANCE

Figure 11a. Propagation Delays, Enable to

Analog Out

v
Vee cc
t 16
ON/OFF COMMON O/l
ANALOG 1/0 — 1 ;gls’\}
1 OFF/ON \

= ICL

6
7
8

I | I | = CHANNEL SELECT

*Includes all probe and jig capacitance

Figure 9b. Propagation Delay, Test Set—Up Channel
Select to Analog Out

Vee
16

COMMON 0O/l

ANALOG 1/0

| | | | TEST
I ° poINT
T

o ~

*Includes all probe and jig capacitance

Figure 10b. Propagation Delay, Test Set-Up
Analog In to Analog Out

0

POSITION 1 WHEN TESTING tpHz AND tpzH
POSITION 2 WHEN TESTING tp| 7 AND tpz|

Vee J
% 1kQ

Vee |
@ ANALOG 1/0
TEST
N
— CL*
] L
| | | | ENABLE 5
7
He

Figure 11b. Propagation Delay, Test Set-Up
Enable to Analog Out
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Vee
Vis
_f Vee
. 16 1 16
fin—4 7 _| ON I ON/OFF COMMON O/l
ANALOG 110 ————0 NC
0.1pF -i- — OFFION
OFF -
R cc
: ITICINIY ; -
6 - - - - VEE 8 1
7 —
8 [ 111 = CHANNEL SELECT

*Includes all probe and jig capacitance

Figure 12. Crosstalk Between Any Two Figure 13. Power Dissipation Capacitance,
Switches, Test Set-Up Test Set-Up
0
Vis s L]
Vcc—t Vos -10 I \ FUNDAMENTAL FREQIUENCY
0.1pF 16 10 -20 I \ .
fin o— DISTORTION -30 -
R . METER | ‘
L I CL -40 I j
o 1
= = © 60 , DEVICE
- I/ :
6 - \ ~~ | source
! V
8 -80 N A ‘# a
VEEY = *Includes all probe and jig capacitance -90 u :
-100 | !
1.0 2.0 3.125
FREQUENCY (kHz)
Figure 14a. Total Harmonic Distortion, Test Set-Up Figure 14b. Plot, Harmonic Distortion

APPLICATIONS INFORMATION

The Channel Select and Enable control pins should be abutputs to \¢c or GND through a low value resistor helps
Vccor GND logic levels. \¢c being recognized as alogic  minimize crosstalk and feedthrough noise that may be
high and GND being recognized as a logic low. In this picked up by an unused switch.

example: Although used here, balanced supplies are not a
Vce = +5V = logic high requirement. The only constraints on the power supplies are
GND = 0V = logic low that:
The maximum analog voltage swings are determined by Vcc— GND =2 to 6 volts
the supply voltagesi/cand VEE. The positive peak analog VEE— GND =0 to -6 volts
voltage should not exceed®¢. Similarly, the negative peak Vcc— VEE=2to 12 volts
analog voltage should not go belowgl. In this example, and EE< GND
the difference betweenycand \Egis ten volts. Therefore, When voltage transients aboveg¥@and/or below ¢ gare

using the configuration of Figure 15, a maximum analog anticipated on the analog channels, external Germanium or
signal of ten volts peak—to—peak can be controlled. UnusedSchottky diodes (B) are recommended as shown in Figure
analog inputs/outputs may be left floating (i.e., not 16. These diodes should be able to absorb the maximum
connected). However, tying unused analog inputs andanticipated current surges during clipping.
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—t +5V

_ 16 _
WA AnALoG | LAY v
ey \/ siGNaL | L—— siGNAL \J_ gy

6 11— TOEXTERNAL CMOS
7 10— | CIRCUITRY 0t 5V
8 9}—| DIGITAL SIGNALS
SV Yy =
Figure 15. Application Example
J +5V
45V — 16 45V
N\ ANALOG | == | ANALOG N\
vee — U/ sionaL [L——
EE
s ié LSTTLINMOS
8 o CIRCUITRY
VEE ¥ — L

*2K<R < 10K

a. Using Pull-Up Resistors

Vee
Dy

Dx

VEE

VEE

Figure 16. External Germanium or

]

Vee

16

Schottky Clipping Diodes

J +5V

Figure 17. Interfacing LSTTL/NMOS to CMOS Inputs

_ 16 _
WA AaNALG | ——— | anaos Y
\/ SIGNAL L ONIORF =g GNAL \/
VEE — — VEE
r—-
| | +5V f
ié | | LSTTL/NMOS
9 CIRCUITRY
Y = L— L
EEY = HCT =
BUFFER
b. Using HCT Interface
13
X0

P! Dc LEVEL |
SHIFTER
>~
10 LEVEL
B I> © SHIFTER ¢ B

cg_[>o_

—
SHFTER —d
—O

LEVEL
SHIFTER

ENABLE G—Do—

Figure 18. Function Diagram, HC4051A
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10 LEVEL |+ 12
A_[>o_ SHIFTER ﬂg—w_rm_xo

9 LEVEL é
B D O SHIFTER ® g:)_ﬂ

6 LEVEL 1
ENABLE—[>O— SHIETER —ci >—3 Y0

Figure 19. Function Diagram, HC4052A

1 |> O LEVEL 4tg ) |—_| )C :I> T |> O I |$| 13

A SHIFTER A
10 LEVEL 4@_’_ 1

B _Do_ SHIFTER Y1
9 I: LEVEL 4@_’_ 3

¢ SHIFTER 21

6 LEVEL {>c
ENABLE _DO_ SHIFTER

Figure 20. Function Diagram, HC4053A
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ORDERING & SHIPPING INFORMATION

Device Package Shipping
MC74HC4051AN PDIP-16 500 Units / Unit Pak
MC74HC4051AD SOIC-16 48 Units / Rail
MC74HC4051ADR2 SOIC-16 2500 Units / Tape & Reel
MC74HC4051ADT TSSOP-16 96 Units / Rail
MC74HC4051ADTR2 TSSOP-16 2500 Units / Tape & Reel
MC74HC4051ADW SOIC WIDE 48 Units / Rail
MC74HC4051ADWR2 SOIC WIDE 1000 Units / Tape & Reel
MC74HCA4051AF SOEIAJ-16 See Note 1.
MC74HC4051AFEL SOEIAJ-16 See Note 1.
MC74HC4052AN PDIP-16 500 Units / Unit Pak
MC74HC4052AD SOIC-16 48 Units / Rall
MC74HC4052ADR2 SOIC-16 2500 Units / Tape & Reel
MC74HC4052ADT TSSOP-16 96 Units / Rail
MC74HC4052ADTR2 TSSOP-16 2500 Units / Tape & Reel
MC74HC4052ADW SOIC WIDE 48 Units / Rall
MC74HC4052ADWR2 SOIC WIDE 1000 Units / Tape & Reel
MC74HC4052AF SOEIAJ-16 See Note 1.
MC74HCA4052AFEL SOEIAJ-16 See Note 1.
MC74HC4053AN PDIP-16 500 Units / Unit Pak
MC74HC4053AD SOIC-16 48 Units / Rall
MC74HC4053ADR2 SOIC-16 2500 Units / Tape & Reel
MC74HC4053ADT TSSOP-16 96 Units / Rail
MC74HC4053ADTR2 TSSOP-16 2500 Units / Tape & Reel
MC74HC4053ADW SOIC WIDE 48 Units / Rail
MC74HC4053ADWR2 SOIC WIDE 1000 Units / Tape & Reel
MC74HC4053AF SOEIAJ-16 See Note 1.
MC74HC4053AFEL SOEIAJ-16 See Note 1.

1. For ordering information on the EIAJ version of the SOIC packages, please contact your local ON Semiconductor representative.
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Advance Information
Quad Analog Switch/

Multiplexer/Demultiplexer

High—Performance Silicon—-Gate CMOS

The MC74HC4066A utilizes silicon—gate CMOS technology to
achieve fast propagation delays, low ON resistances, and low
OFF-channel leakage current. This bilateral switch/

ON Semiconductor

http://onsemi.com

multiplexer/demultiplexer controls analog and digital voltages that MARKING
may vary across the full power—supply range (frogcto GND). DIAGRAMS
The HC4066A is identical in pinout to the metal-gate CMOS, 14

HC4066AN
o AWLYYWW

MC14016 and MC14066. Each device has four independent switche)\ ’\TD'PF—Fll‘;r(
The device has been designed so that the ON resistanogg &rRe m" CASSUE 646

much more linear over input voltage thagpR of metal-gate CMOS

. 1
analog switches. 14

The ON/OFF control inputs are compatible with standard CMOS solc—14 (LI
o . . . HC4066AD
outputs; with pullup resistors, they are compatible with LSTTL outputs. D SUFFIX | A vww

For analog switches with voltage—level translators, see the HC4316A. CASE 751A oo
1

¢ Fast Switching and Propagation Speeds
¢ High ON/OFF Output Voltage Ratio TSSOP_14 T
¢ Low Crosstalk Between Switches @ DT SUFFIX 66A
* Diode Protection on All Inputs/Outputs \@k CASE 948G OHAHLH\ijvl\i/
* Wide Power—Supply Voltage Ranged¢ — GND) = 2.0 to 12.0 Volts " 1

* Analog Input Voltage Range (c— GND) = 2.0 to 12.0 Volts minininininis

14
RAAAA

. . ; SOEIAJ-14
* Improved Linearity and Lower ON Resistance over Input Voltage F SUFFIX 74HC4066A
than the MC14016 or MC14066 CASE 965 o AWLYWW
* Low Noise T
* Chip Complexity: 44 FETs or 11 Equivalent Gates A = Assembly Location
LOGIC DIAGRAM WL orL = Wafer Lot
YYorY =Year
Xp —Ll—e— 2 ) WW or W = Work Week
PIN ASSIGNMENT
A ONIOFF CONTROL —1&————J ol 1o 1 Ve
0 ) AONIOFF
Xg —A—e— 3 v Yall 2 13 H coNTROL
B ON/OFF CONTROL —=———J Y8l 12| ggh,l\‘T/ggT-
ANALOG xg O 4 11 [ xp
Xg —E—en— <»—2 v | OUTPUTSIINPUTS CB O?\INT/F?SE i 10 [vp
6 CONIOFF ] 6 90 ve
C ON/OFF CONTROL CONTROL 0 B
eNp [ 7 8 0 xc
D ON/OFF CONTROL]'Z—I ORDERING INFORMATION
ANALOG INPUTS/OUTPUTS = Xa, Xg, XC. XD Device Package Shipping
PIN 14 = Ve
PIN7 = GND MC74HC4066AN PDIP—14 | 2000/ Box
MC74HC4066AD SOIC-14 55 / Rail
FUNCTION TABLE MC74HC4066ADR2 | SOIC-14 | 2500/ Reel
On/off Control State of MC74HC4066ADT | TSSOP-14 | 96/ Ralil
Input Analog Switch
MC74HC4066ADTR2 | TSSOP—14 | 2500/ Reel
|'_‘| 8: MC74HC4066AF SOEIAJ-14 | See Note 1.

1. Forordering information on the EIAJ version of the
SOIC packages, please contact your local ON
Semiconductor representative.

This document contains information on a new product. Specifications and information
herein are subject to change without notice.

0 Semiconductor Components Industries, LLC, 2000 68 Publication Order Number:
March, 2000 — Rev. 1 MC74HC4066A/D



MC74HCA4066A

MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vce Positive DC Supply Voltage (Referenced to GND) —-0.5to0+14.0 \%
Vis Analog Input Voltage (Referenced to GND) -05toVec+05 | V
Vin Digital Input Voltage (Referenced to GND) -05toVec+05 | V
| DC Current Into or Out of Any Pin +25 mA
PD Power Dissipation in Still Air, Plastic DIPt 750 mw
EIAJ/SOIC Packaget 500
TSSOP Packaget 450
Tstg Storage Temperature —65to + 150 °C
TL Lead Temperature, 1 mm from Case for 10 Seconds °C
(Plastic DIP, SOIC or TSSOP Package) 260

*Maximum Ratings are those values beyond which damage to the device may occur.
Functional operation should be restricted to the Recommended Operating Conditions.
tDerating — Plastic DIP: — 10 mW/°C from 65° to 125°C
EIAJ/SOIC Package: — 7 mW/°C from 65° to 125°C
TSSOP Package: — 6.1 mW/°C from 65° to 125°C

This device contains protection
circuitry to guard against damage
due to high static voltages or electric
fields. However, precautions must
be taken to avoid applications of any
voltage higher than maximum rated
voltages to this high—impedance cir-
cuit. For proper operation, Vj, and
Vout should be constrained to the
range GND = (Vjn or Vout) < Vcce-

Unused inputs must always be
tied to an appropriate logic voltage
level (e.g., either GND or Vcg).
Unused outputs must be left open.
I/O pins must be connected to a
properly terminated line or bus.

For high frequency or heavy load considerations, see Chapter 2 of the ON Semiconductor High—Speed CMOS Data Book (DL129/D).

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max | Unit
Vce Positive DC Supply Voltage (Referenced to GND) 2.0 12.0 \%
Vis Analog Input Voltage (Referenced to GND) GND | Vcc \%
Vin Digital Input Voltage (Referenced to GND) GND | Vcc \%
Vio* Static or Dynamic Voltage Across Switch — 1.2 \%
TA Operating Temperature, All Package Types -55 |+125 | °C
tr, tf Input Rise and Fall Time, ON/OFF Control ns
Inputs (Figure 10) Vcc=20V 0 1000
Vcc=3.0V 0 600
Vcc=45V 0 500
Vcec=9.0V 0 400
Vcc =120V 0 250

*For voltage drops across the switch greater than 1.2 V (switch on), excessive V¢ current may
be drawn; i.e., the current out of the switch may contain both Vcc and switch input
components. The reliability of the device will be unaffected unless the Maximum Ratings are

exceeded.

DC ELECTRICAL CHARACTERISTIC Digital Section (Voltages Referenced to GND)

Guaranteed Limit
Vce —-55to0
Symbol Parameter Test Conditions \ 25°C = 85°C | =125°C Unit
VIH Minimum High-Level Voltage Ron = Per Spec 2.0 15 15 15 \Y
ON/OFF Control Inputs 3.0 2.1 2.1 2.1
45 3.15 3.15 3.15
9.0 6.3 6.3 6.3
12.0 8.4 8.4 8.4
VL Maximum Low-Level Voltage Ron = Per Spec 2.0 0.5 0.5 0.5 \
ON/OFF Control Inputs 3.0 0.9 0.9 0.9
4.5 1.35 1.35 1.35
9.0 2.7 2.7 2.7
12.0 3.6 3.6 3.6
lin Maximum Input Leakage Current | Vin = Vcc or GND 12.0 +0.1 +1.0 +1.0 UA
ON/OFF Control Inputs
Icc Maximum Quiescent Supply Vin = Vcc or GND 6.0 2 20 40 HA
Current (per Package) Vip=0V 12.0 4 40 160

NOTE: Information on typical parametric values can be found in Chapter 2 of the ON Semiconductor High—Speed CMOS Data Book

(DL129/D).
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DC ELECTRICAL CHARACTERISTICS Analog Section (Voltages Referenced to GND)

MC74HCA4066A

Guaranteed Limit
Vce -55t0
Symbol Parameter Test Conditions \ 25°C < 85°C | =125°C | Unit
Ron Maximum “ON” Resistance Vin =VIH 2.0t — — — Q
V|s =Vcc to GND 3.0f — — —
Ig = 2.0 mA (Figures 1, 2) 4.5 120 160 200
9.0 70 85 100
12.0 70 85 100
Vin=VIH 2.0 — — —
Vs =V or GND (Endpoints) 3.0 — — —
Ig = 2.0 mA (Figures 1, 2) 45 70 85 100
9.0 50 60 80
12.0 30 60 80
ARon Maximum Difference in “ON” Vin =VIH 2.0 — — — Q
Resistance Between Any Two Vis =1/2 (Vcc — GND) 45 20 25 30
Channels in the Same Package |lg < 2.0 mA 9.0 15 20 25
12.0 15 20 25
loff Maximum Off—-Channel Leakage | Vin = V)L 12.0 0.1 0.5 1.0 UA
Current, Any One Channel V|0 = Vcc or GND
Switch Off (Figure 3)
lon Maximum On—-Channel Leakage | Vin=VIH 12.0 0.1 0.5 1.0 HA
Current, Any One Channel V|s =V or GND
(Figure 4)

TAt supply voltage (Vcc) approaching 3 V the analog switch—on resistance becomes extremely non-linear. Therefore, for low—voltage
operation, it is recommended that these devices only be used to control digital signals.
NOTE: Information on typical parametric values can be found in Chapter 2 of the ON Semiconductor High—Speed CMOS Data Book
(DL129/D).

AC ELECTRICAL CHARACTERISTICS (Cy =50 pF, ON/OFF Control Inputs: t; = tf = 6 ns)

Guaranteed Limit
Vce -55to
Symbol Parameter \ 25°C < 85°C | =125°C | Unit
tPLH: Maximum Propagation Delay, Analog Input to Analog Output 2.0 40 50 60 ns
tPHL (Figures 8 and 9) 3.0 30 40 50
45 5 7 8
9.0 5 7 8
12.0 5 7 8
tpLZ, Maximum Propagation Delay, ON/OFF Control to Analog Output 2.0 80 90 110 ns
tpHZ (Figures 10 and 11) 3.0 60 70 80
45 20 25 35
9.0 20 25 35
12.0 20 25 35
tpzL. Maximum Propagation Delay, ON/OFF Control to Analog Output 2.0 80 90 100 ns
tpzH (Figures 10 and 1 1) 3.0 45 50 60
45 20 25 30
9.0 20 25 30
12.0 20 25 30
C Maximum Capacitance ON/OFF Control Input — 10 10 10 pF
Control Input = GND
Analog I/0 — 35 35 35
Feedthrough — 1.0 1.0 1.0
NOTES:

1. For propagation delays with loads other than 50 pF, see Chapter 2 of the ON Semiconductor High—-Speed CMOS Data Book (DL129/D).
2. Information on typical parametric values can be found in Chapter 2 of the ON Semiconductor High—Speed CMOS Data Book (DL129/D).

CpD

Power Dissipation Capacitance (Per Switch) (Figure 13)*

Typical @ 25 °C, Vcc =5.0V

15

pF

* Used to determine the no—load dynamic power consumption: Pp = Cpp Vcc2f + Icc Vec. For load considerations, see Chapter 2 of the
ON Semiconductor High—Speed CMOS Data Book (DL129/D).
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MC74HCA4066A

ADDITIONAL APPLICATION CHARACTERISTICS (Voltages Referenced to GND Unless Noted)

Limit*
\ele 25°C
Symbol Parameter Test Conditions \% 54/74HC Unit
BW Maximum On—Channel Bandwidth fin = 1 MHz Sine Wave 4.5 150 MHz
or Adjust fj, Voltage to Obtain 0 dBm at Vog 9.0 160
Minimum Frequency Response Increase fjy Frequency Until dB Meter Reads — 3 dB 12.0 160
(Figure 5) R =50Q, C_ =10 pF
— Off-Channel Feedthrough Isolation | fj, = Sine Wave 4.5 -50 dB
(Figure 6) Adjust fj, Voltage to Obtain 0 dBm at V|g 9.0 -50
fin =10 kHz, R_ =600 Q, C =50 pF | 12.0 -50
fin=1.0 MHz, R =50 Q, C|_= 10 pF 4.5 —-40
9.0 —-40
12.0 —-40
— Feedthrough Noise, Control to Vin = 1 MHz Square Wave (t; = tf = 6 ns) 4.5 60 mVpp
Switch Adjust R|_ at Setup so that g =0 A 9.0 130
(Figure 7) RL=600Q,C =50pF | 120 200
R =10kQ, C_ =10 pF 4.5 30
9.0 65
12.0 100
— Crosstalk Between Any Two fin = Sine Wave 4.5 -70 dB
Switches Adjust fi, Voltage to Obtain 0 dBm at V|g 9.0 -70
(Figure 12) fin =10 kHz, R_ =600 Q, C|_ =50 pF | 12.0 -70
fin=1.0 MHz, R_ =50 Q, C|_=10 pF 4.5 -80
9.0 -80
12.0 -80
THD Total Harmonic Distortion fin = 1 kHz, R_ = 10 kQ, C_ =50 pF %
(Figure 14) THD = THDMeasured — THDSource
V|s = 4.0 Vpp sine wave 4.5 0.10
V|g = 8.0 Vpp sine wave 9.0 0.06
V|s = 11.0 Vpp sine wave 12.0 0.04

*Guaranteed limits not tested. Determined by design and verified by qualification.
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MC74HCA4066A

TBD TBD
Figure l1a. Typical On Resistance,V ¢cc=2.0V Figure 1b. Typical On Resistance,V ¢cc=4.5V
TBD TBD
Figure 1c. Typical On Resistance, V. ¢cc=6.0V Figure 1d. Typical On Resistance,V ¢cc=9.0V
PLOTTER
A
Y
PROGRAMMABLE
POWER <—{ MINICOMPUTER |«—{ DC ANALYZER
TBD SUPPLY
- + l—b VCC
DEVICE
UNDER TEST
ANALOG IN X COMMON OUT
= GND
Figure le. Typical On Resistance,V ¢cc =12V Figure 2. On Resistance Test Set-Up

http://onsemi.com
72



MC74HCA4066A

SELECTED
CONTROL
INPUT

_1 ViL

Figure 3. Maximum Off Channel Leakage Current,
Any One Channel, Test Set-Up

Vech Vos
il i
finOTlul—F —_on | j:'CL* $MEdTBER
L L

SELECTED J Vee
CONTROL

INPUT

J:_—7

*Includes all probe and jig capacitance.

Figure 5. Maximum On-Channel Bandwidth

Test Set-Up
Veer Vee Veer
14 —1
RL RL v
[orron 1 0s
{ OFF/ON | Is
T
SELECTED =
CONTROL
Vin < 1 MHz ! INPUT
v tr=t=6ns = _|
cc-
GND | | | | CONTROL

*Includes all probe and jig capacitance.

Figure 7. Feedthrough Noise, ON/OFF Control to
Analog Out, Test Set—Up

J Vee

Vee 14
—| ON I N/C
GND
SELECTED —T Viy
CONTROL
J__ ! INPUT
Figure 4. Maximum On Channel Leakage Current,
Test Set-Up
Vis Vcﬁ Vos
14 T
f.
in 0—0|1 - OFF + o8
1 RL I CL* METER
= SELECTED = J:‘
CONTROL
INPUT
7
*Includes all probe and jig capacitance.
Figure 6. Off-Channel Feedthrough Isolation,
Test Set-Up
— Vce

ANALOG IN

tPLH

ANALOG OUT

Figure 8. Propagation Delays, Analog In to
Analog Out
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ANALOG IN

MC74HCA4066A

_I__7

—t Vee tr tf ‘bl le—
Y 90% AN —Vee
ANALOG OUT _ TEST CONTROL 50% )
POINT 10% GND
T o —>  e—tpz tpLz —>
HIGH
- __\ IMPEDANCE
SELECTED J Vee N 2/10%
CONTROL ANALOG — VoL
INPUT OUT—» <— tpzH tpHz —> le——
/ N90% — VOH
/ 20% HIGH
IMPEDANCE

*Includes all probe and jig capacitance.

Vee

Figure 9. Propagation Delay Test Set—Up

2

@

Vcﬂ
14

*Includes all probe and jig capacitance.

POSITION (1) WHEN TESTING tpyyz AND tpzyy
POSITION (2) WHEN TESTING tp|.z AND tpz|

1kQ
TEST
ON/OFF POINT
I
SELECTED =
CONTROL
INPUT
il
Figure 11. Propagation Delay Test Set-Up
Vee
14
N/C

N/IC

— oo ——

SELECTED
CONTROL
INPUT

Jr-—7

_I_l_l_l_ ON/OFF CONTROL

Figure 13. Power Dissipation Capacitance

Test Set-Up

Figure 10. Propagation Delay, ON/OFF Control

to Analog Out

Vis

J Vee
14

RL

fin—

0.1pF

Vos

Vce OR GND RL

T § RL | seLecTeD
CONTROL

INPUT

7

Veenr

o
Veer

*Includes all probe and jig capacitance.

O

= C* RL

L

l

CL*

Veer

Figure 12. Crosstalk Between Any Two Switches,

Test Set-Up

Vis
Vcﬁ
0.1pF
fin o—

RL
Vecer
SELECTED JVCC

7 CONTROL

J__ INPUT

*Includes all probe and jig capacitance.

Vos

1

CL*

T0
DISTORTION
METER

Figure 14. Total Harmonic Distortion, Test Set—Up
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[\‘ o
-10 FUNDAMENTAL FREQUENCY

B |
-30 I :
-40 '
E .
%_50!-- R I I i I IS R IR
, DEVICE
0 \ ' SOURCE
-70 v T
_80 nA lv’ A
-90 u
| L
10 2.0 3.0
FREQUENCY (kHz)
Figure 15. Plot, Harmonic Distortion
APPLICATION INFORMATION below, the difference betweerrand GND is twelve volts.

Therefore, using the configuration in Figure 16, a maximum

The ON/OFF Control pins should be gggor GNDlogic  analog signal of twelve volts peak-to—peak can be
levels, cc being recognized as logic high and GND being controlled.
recognized as a logic low. Unused analog inputs/outputs \yhen voltage transients above ¥ and/or below GND
may be left floating (not connected). However, it is are anticipated on the analog channels, external diodes (Dx)
advisable to tie unused analog inputs and outpute@df e recommended as shown in Figure 17. These diodes
GND through a low yalue resistor. Th_is minimizes crosstalk should be small signal, fast turn—on types able to absorb the
and feedthrough noise that may be picked—up by the unuseghaximum anticipated current surges during clipping. An
/0 pins. alternate method would be to replace the Dx diodes with

The maximum analog voltage swings are determined by posorbs (Mosorhl is an acronym for high current surge
the supply voltages@gcand GND. The positive peakanalog  protectors). Mosorbs are fast turn—on devices ideally suited

voltage should not exceed®¢. Similarly, the negative peak o precise DC protection with no inherent wear out
analog voltage should not go below GND. In the example jechanism.

—1 Vee=12V Vee —T Vee
14 Dx 16 Dx
+12V— —+12v

ANALOG I/0 ANALOG O/l /\/ v ]

— — ON

ov— —ov
DX DX
Vee t

SELECTED SELECTED =
CONTROL

INPUT [
7 I

CONTROL

INPUT INPUTS

L | OTHER CONTROL
} (Vcc OR GND)

INPUTS
(Vcc OR GND)

— } OTHER CONTROL

L
T

Figure 16. 12 V Application Figure 17. Transient Suppressor Application
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+5V
A
ANALOG [ 14 —
SIGNALS ] — —
R* 3 R*AR* AR HC4066A
LSTTU § §
NMOS 5
6 | | conTROL
14 | ( INPUTS
15 .
J_ R*=2T0 10kQ J_

a. Using Pull-Up Resistors

CHANNEL 4

CHANNEL 3

CHANNEL 2

CHANNEL 1

}

MC74HCA4066A

ANALOG
SIGNALS

+5V
A
ANALOG [ —] 14 —
SIGNALS | — —
=
| HCT HC4066A
LSTTL/ BUFFER
NMOS ! | 5
| |
| |6 1] controL
| | 14 | ¢ INPUTS
| | 15
f f !
T X T

b. Using HCT Buffer
Figure 18. LSTTL/NMOS to HCMOS Interface

Vpp=5V Vee=5TO 12V
Iﬁ 1 16 ANALOG [ — 14
3 SIGNALS { —
5 HC4066A
_ 7| wmc14504 5
_ 9 4 6| 1 coNTROL
11 6 14 INPUTS
14 8 10 15

:

=

ANALOG
SIGNALS

Figure 19. TTL/INMOS-to—CMOS Level Converter
Analog Signal Peak—to—Peak Greater than 5 V
(Also see HC4316A)

10F4
SWITCHES
L

10F4
SWITCHES
L

10F4
SWITCHES
 E—

10F4
SWITCHES

1 2 3 4
CONTROL INPUTS

Figure 20. 4—Input Multiplexer

COMMON 1/0

INPUT ——
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Figure 21. Sample/Hold Amplifier
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MC74HC4316A

Product Preview

Quad Analog Switch/
Multiplexer/Demultiplexer
with Separate Analog and

Digital Power Supplies
High—Performance Silicon—-Gate CMOS

The MC74HC4316A utilizes silicon—gate CMOS technology to

achieve fast propagation delays, low ON resistances, and low PDIP-16
OFF-channel leakage current. This bilateral switch/multiplexer/ ( P SUFFIX
demultiplexer controls analog and digital voltages that may vary CASE 648
across the full analog power—supply range (fropcMo VEE).
The HC4316A is similar in function to the metal-gate CMOS
MC14016 and MC14066, and to the High—Speed CMOS HC4066A. SOIC-16
Each device has four independent switches. The device control and | D SUFFIX
Enable inputs are compatible with standard CMOS outputs; with CASE 751B
pullup resistors, they are compatible with LSTTL outputs. The device
has been designed so that the ON resistanggg)Rre much more
linear over input voltage thandgy of metal-gate CMOS analog TSSOP-16
switches. Logic—level translators are provided so that the On/Off ﬁ\Q@m DT SUFFIX
Control and Enable logic—level voltages need only be¥énd GND, CASE 948F
while the switch is passing signals ranging betweeir\and \EE.
When the Enable pin (active—low) is high, all four analog switches are
turned off.
SOEIAJ-16
* Logic—Level Translator for On/Off Control and Enable Inputs F SUFFIX
CASE 966

¢ Fast Switching and Propagation Speeds
¢ High ON/OFF Output Voltage Ratio

ON Semiconductor

http://onsemi.com

MARKING
DIAGRAMS

16

HC4316AN
o AWLYYWW

1

16
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HC4316AD

o AWLYWW

S ]
1

16
AoaAAA
HC43

16A
o ALYW
LELEEL

1

16
mininininininin]

74HC4316A
o AWLYWW

M NN
1

= Assembly Location

¢ Diode Protection on All Inputs/Outputs A
* Analog Power—Supply Voltage Rangec¥ — VEE) = 2.0to 12.0 \\’{VYLgrrt ;\\’{\gfr Lot
\olts WW or W = Work Week

¢ Digital (Control) Power—Supply Voltage Ranged¥ — GND) = 2.0
to 6.0 Volts, Independent ofpe

ORDERING INFORMATION

* Improved Linearity of ON Resistance

- ) ) Device Package Shipping
* Chip Complexity: 66 FETs or 16.5 Equivalent Gates MC74HCA316AN PDIP—16 | 2000/ Box
PIN ASSIGNMENT MC74HC4316AD S0IC-16 48 / Rail
MC74HC4316ADR2 SOIC-16 | 2500/ Reel
Xa [l 1@ 16 [V
Al : ACO?\J o MC74HC4316ADT | TSSOP-16 | 96/ Rail
Yafl 2 15
Al ] CONTROL MC74HC4316ADTR2 | TSSOP-16 | 2500/ Reel
vell 3 14 [1 2 OWOFF FUNCTION TABLE MC74HC4316AF SOEIAJ-14 | See Note 1
CONTROL oS - ee Note 1.
5 ONIO)IEE {4 13 Xp On/of i:ﬁ;ﬁ)g 1. For ordering information on the EIAJ version of
05 20y ) the SOIC packages, please contact your local
%%N,\nglﬁ D Enable Control Switch ON Semiconductor representative.
ConTroL § 8 uive t FL' 8;
ENABLE[] 7 10 [1 Xc H X off
GND ] 8 o {1 Vee X =don’t care

This document contains information on a product under development. ON Semiconductor
reserves the right to change or discontinue this product without notice.

O Semiconductor Components Industries, LLC, 2000 77
March, 2000 — Rev. 1

Publication Order Number:
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LOGIC DIAGRAM

-<—b—2YA

~—>— YR

11

ANALOG
OUTPUTS/INPUTS

PIN 16 = Vcc
PIN 8 = GND
PIN9 =VEg
GND = VEg

yy L _ | ANALOG
A = | swiITCH
A ON/OFF CONTROL 2 LEVEL |
—d TRANSLATOR
o _ | ANALOG
B | swiTCH
B ON/OFF CONTROL — LEVEL |
o TRANSLATOR
. 10 _ | ANALOG
C = | SWITCH
C ON/OFF CONTROL —2 LEVEL |
Lo TRANSLATOR
13 ANALOG 12
XD >
SWITCH
D ON/OFF CONTROL 2 LEVEL |
7
ENABLE ——e—qa TRANSLATOR

ANALOG INPUTS/OUTPUTS = Xa, XB, XC, XD

MAXIMUM RATINGS*

Symbol Parameter Value Unit
Vce Positive DC Supply Voltage (Ref. to GND) -05t0+7.0 \%
(Ref. to VEE) -0.5t0+14.0
VEE Negative DC Supply Voltage (Ref. to GND) —-7.0to+05 \%
Vs Analog Input Voltage VEg-0.5 \%
toVce +0.5
Vin DC Input Voltage (Ref. to GND) -05toVec+05| V
| DC Current Into or Out of Any Pin +25 mA
Pb Power Dissipation in Still Air Plastic DIPt 750 mw
EIAJ/SOIC Packaget 500
TSSOP Packaget 450
Tstg Storage Temperature —65to + 150 °C
TL Lead Temperature, 1 mm from Case for 10 Seconds °C
(Plastic DIP, SOIC or TSSOP Package) 260

This device contains protection
circuitry to guard against damage
due to high static voltages or electric
fields. However, precautions must
be taken to avoid applications of any
voltage higher than maximum rated
voltages to this high—impedance cir-
cuit. For proper operation, Vj, and
Vout should be constrained to the
range GND = (Vjn or Vout) =< Vcce-

Unused inputs must always be
tied to an appropriate logic voltage
level (e.g., either GND or Vcg).
Unused outputs must be left open.
I/O pins must be connected to a
properly terminated line or bus.

*Maximum Ratings are those values beyond which damage to the device may occur.
Functional operation should be restricted to the Recommended Operating Conditions.
tDerating — Plastic DIP: — 10 mW/°C from 65° to 125°C

EIAJ/SOIC Package: — 7 mW/°C from 65° to 125°C
TSSOP Package: — 6.1 mW/°C from 65° to 125°C

For high frequency or heavy load considerations, see Chapter 2 of the ON Semiconductor High—Speed CMOS Data Book (DL129/D).
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MC74HC4316A

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max | Unit
Vce Positive DC Supply Voltage (Ref. to GND) 2.0 6.0 \%
VEE Negative DC Supply Voltage (Ref. to GND) —-6.0 [ GND \%
Vis Analog Input Voltage VEge | Vcc \Y

Vin Digital Input Voltage (Ref. to GND) GND | Vcc \Y
Vio* Static or Dynamic Voltage Across Switch — 1.2 \%
TA Operating Temperature, All Package Types -55 |+125 | °C
ty, tf Input Rise and Fall Time Vcc=20V 0 1000 | ns

(Control or Enable Inputs) Vcc=30V 0 600

(Figure 10) Vcc =45V 0 500

Vcc =60V 0 400

*For voltage drops across the switch greater than 1.2 V (switch on), excessive V¢ current may
be drawn; i.e., the current out of the switch may contain both Vcc and switch input
components. The reliability of the device will be unaffected unless the Maximum Ratings are
exceeded.

DC ELECTRICAL CHARACTERISTICS Digital Section (Voltages Referenced to GND) VEg = GND Except Where Noted

Guaranteed Limit
Vce -55to
Symbol Parameter Test Conditions \ 25°C < 85°C | = 125°C Unit
VIH Minimum High-Level Voltage, | Rgon = Per Spec 2.0 15 15 15 \Y
Control or Enable Inputs 3.0 2.1 2.1 2.1
4.5 3.15 3.15 3.15
6.0 4.2 4.2 4.2
VL Maximum Low-Level Voltage, | Rgon = Per Spec 2.0 0.5 0.5 0.5 \Y
Control or Enable Inputs 3.0 0.9 0.9 0.9
4.5 1.35 1.35 1.35
6.0 1.8 1.8 1.8
lin Maximum Input Leakage Vin = Vcc or GND 6.0 +0.1 +1.0 +1.0 HA
Current, Control or Enable VEE=-6.0V
Inputs
Icc Maximum Quiescent Supply Vin = Vcc or GND HA
Current (per Package) Vip=0V VEg = GND 6.0 2 20 40
VEg =-6.0 6.0 4 40 160

NOTE: Information on typical parametric values can be found in Chapter 2 of the ON Semiconductor High—-Speed CMOS Data Book (DL129/D).
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DC ELECTRICAL CHARACTERISTICS Analog Section (Voltages Referenced to VEE)

Guaranteed Limit
Vce VEE —-55to
Symbol Parameter Test Conditions \% Vv 25°C = 85°C | = 125°C | Unit
Ron Maximum “ON” Resistance Vin = VIH 2.0* 0.0 — — — Q
V|s =Vccto VEE 45 0.0 160 200 240
Is < 2.0 mA (Figures 1, 2) 4.5 -45 90 110 130
6.0 -6.0 90 110 130
Vin = VIH 2.0 0.0 — — —
V|s = V¢ or VEg (Endpoints) 4.5 0.0 90 115 140
Is = 2.0 mA (Figures 1, 2) 4.5 -4.5 70 90 105
6.0 -6.0 70 90 105
ARgpn | Maximum Difference in “ON” Vin=VIH 2.0 0.0 — — — Q
Resistance Between Any Two Vis =1/2 (Vcc - VEE) 4.5 0.0 20 25 30
Channels in the Same Package |Ig < 2.0 mA 4.5 -45 15 20 25
6.0 -6.0 15 20 25
loff Maximum Off-Channel Vin=V|L 6.0 -6.0 0.1 0.5 1.0 HA
Leakage Current, Any One Vio =Vcc or VEE
Channel Switch Off (Figure 3)
lon Maximum On—Channel Vin=VIH 6.0 -6.0 0.1 0.5 1.0 HA
Leakage Current, Any One V|s =Vcc or VEE
Channel (Figure 4)

*At supply voltage (Vcc — VEE) approaching 2 V the analog switch—on resistance becomes extremely non-linear. Therefore, for low-voltage
operation, it is recommended that these devices only be used to control digital signals.

NOTE: Information on typical parametric values can be found in Chapter 2 of the ON Semiconductor High—Speed CMOS Data Book
(DL129/D).

AC ELECTRICAL CHARACTERISTICS (C| =50 pF, Control or Enable t; = tf = 6 ns, VEg = GND)

Guaranteed Limit
Vce -55to
Symbol Parameter Vv 25°C = 85°C | = 125°C Unit
tPLH. Maximum Propagation Delay, Analog Input to Analog Output 2.0 40 50 60 ns
tPHL (Figures 8 and 9) 4.5 6 8 9
6.0 5 7 8
tpLz, Maximum Propagation Delay, Control or Enable to Analog Output 2.0 130 160 200 ns
tpHZ (Figures 10 and 11) 4.5 40 50 60
6.0 30 40 50
tpzZL, Maximum Propagation Delay, Control or Enable to Analog Output 2.0 140 175 250 ns
tpzH (Figures 10 and 11) 4.5 40 50 60
6.0 30 40 50
C Maximum Capacitance ON/OFF Control — 10 10 10 pF
and Enable Inputs
Control Input = GND
Analog I/0 — 35 35 35
Feedthrough — 1.0 1.0 1.0
NOTES:

1. For propagation delays with loads other than 50 pF, see Chapter 2 of the ON Semiconductor High—-Speed CMOS Data Book (DL129/D).
2. Information on typical parametric values can be found in Chapter 2 of the ON Semiconductor High—Speed CMOS Data Book (DL129/D).

CpD

Power Dissipation Capacitance (Per Switch) (Figure 13)*

Typical @ 25 °C, Vcc =5.0V

15

pF

* Used to determine the no—load dynamic power consumption: Pp = Cpp Vo 2f+ Icc Vec. Forload considerations, see Chapter 2 of the
ON Semiconductor High—Speed CMOS Data Book (DL129/D).
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ADDITIONAL APPLICATION CHARACTERISTICS (GND=0V)

Vce VEE Limit*
Symbol Parameter Test Conditions \% \% 25°C Unit
BW Maximum On-Channel Bandwidth or | fi; = 1 MHz Sine Wave 2.25 -2.25 150 MHz
Minimum Frequency Response Adjust fj, Voltage to Obtain 0 dBm at Vog 4.50 —-4.50 160
(Figure 5) Increase fj Frequency Until dB Meter 6.00 —-6.00 160
Reads — 3 dB RL=50Q,C_=10pF
— Off—-Channel Feedthrough Isolation | fj; = Sine Wave 2.25 -2.25 -50 dB
(Figure 6) Adjust fj, Voltage to Obtain 0 dBm at V|g 4.50 -4.50 -50
fin=10kHz, R =600 Q, C_ =50 pF [ 6.00 | -6.00 | -50
fin=1.0MHz, R_. =50Q,C_ =10pF | 225 | -225 | —40
4.50 —-4.50 -40
6.00 —-6.00 —-40
— Feedthrough Noise, Control to Vin = 1 MHz Square Wave (t; = tf = 6 ns) 2.25 -2.25 60 mVpp
Switch Adjust R|_at Setup so thatIg=0A 4.50 —-4.50 130
(Figure 7) R_=600Q,C =50pF | 6.00 | -6.00 200
RL=10kQ, C =10pF | 225 [ -225 30
4.50 —-4.50 65
6.00 —-6.00 100
— Crosstalk Between Any Two fin = Sine Wave 2.25 -2.25 -70 dB
Switches Adjust fj, Voltage to Obtain 0 dBm at V|g 4.50 —-4.50 -70
(Figure 12) fin =10 kHz, R_ =600 Q, C| =50 pF | 6.00 —6.00 -70
fin=1.0MHz, R_.=50Q,C =10pF | 2.25 -2.25 -80
4.50 —-4.50 -80
6.00 —-6.00 -80
THD | Total Harmonic Distortion fin = 1 kHz, R =10 kQ, C_ =50 pF %
(Figure 14) THD = THDMeasured — THDSource
V|s =4.0 Vpp sinewave | 2.25 -2.25 0.10
V|g =8.0 Vpp sine wave | 4.50 —-4.50 0.06
V|g =11.0 Vpp sine wave | 6.00 —6.00 0.04

*Limits not tested. Determined by design and verified by qualification.
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TBD

TBD

Figure 1a. Typical On Resistance,
Vcc-VEE=20V

Figure 1b. Typical On Resistance,
Vcc-VEE=45V

TBD

TBD

Figure 1c. Typical On Resistance,
Vcc-VEE=6.0V

TBD

POWER
SUPPLY

PROGRAMMABLE

Figure 1d. Typical On Resistance,
Vcc-VEE=9.0V

PLOTTER

A

Y

<—>{ MINICOMPUTER |« DC ANALYZER

—*>Vcc
DEVICE
UNDER TEST

ANALOG IN > COMMON OUT

Figure 1e. Typical On Resistance,
Vce -VEE=120V
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Vcho

| _t Vee _1 v
VEE 16 veek 16 Vee
el ® T —()— — e
VCCLO OFF ol
VEE{

ViL ViH
7 SELECTED T 7 SELECTED T
8  CONTROL 8 CONTROL
9 INPUT 9 INPUT
VEE Y = VEEY =
Figure 3. Maximum Off Channel Leakage Current, Figure 4. Maximum On Channel Leakage Current,
Any One Channel, Test Set—-Up Test Set-Up
Vis
_T Vce
16
) TOdB ) TOdB
fin0—| METER fin 0 OFF METER
0.1 uF 01HF SR RL I cL*
7 7
SELECTED 1 SELECTED
g CONTROL g CONTROL
INPUT INPUT |
VEE = VEE = =
*Includes all probe and jig capacitance. *Includes all probe and jig capacitance.
Figure 5. Maximum On—Channel Bandwidth Figure 6. Off—-Channel Feedthrough Isolation,
Test Set-Up Test Set-Up

J Vee
16
ON/OFF TEST
r VWV— —
R POINT cc

CL*

R
= 7 L
8 ANALOG IN
g SELECTED — —
CONTROL

VEEY = INPUT_I
| | | | CONTROL

*Includes all probe and jig capacitance.

GND
tPLH

ANALOG OUT

Figure 7. Feedthrough Noise, Control to Analog Out, Figure 8. Propagation Delays, Analog In to
Test Set-Up Analog Out

http://onsemi.com
83



MC74HC4316A

_1 Vee
16 Iq—tr —»I le—tf
[ ] _AvALOG IO ANALOG O/l TEST ENABLE Vee
— POINT <50% >

50 pF* CONTROL GND

tpzL  pLz—> e

HIGH
! SELECTED 1 vee 50% IMPEDANCE

CONTROL ANALOG __| 10% — VoL

INPUT OUT tpzH  tPHZ —  f=—
— 90%— VOH
- 0,

20% \ HIGH

*Includes all probe and jig capacitance. IMPEDANCE
Figure 9. Propagation Delay Test Set—Up Figure 10. Propagation Delay, ON/OFF Control

to Analog Out

POSITION (1) WHEN TESTING tpyyz AND tpzyy
Q POSITION (2) WHEN TESTING tp|z AND tpz|

@ —t Vee
RL 5
@ Vcﬂ fin_| 1 RL
vee <! B Si 014 — WA
o : "=
TEST e ANALOG |/oI
@ ON/OFF POINT ! = TEST
i 50 pF* OFF POINT
CONTROL = CL*
JUL v | —7 ST
8 CC— —=
ENAB"E g SELECTED —1 - -
8 l 1 CONTROL
9 VEE = INPUT

*Includes all probe and jig capacitance. *Includes all probe and jig capacitance.

Figure 11. Propagation Delay Test Set-Up Figure 12. Crosstalk Between Any Two Switches,
Test Set-Up (Adjacent Channels Used)

Vee
Vis
16 VCCJ Vos
10 pF 16 0
Nie ON/OFF Nie fin 0—] DISTORTION
RL I c*  METER
7 — —
8 SELECTED 7 - -
9  CONTROL 8 SELECTED| A vee
INPUT
VEE = 9  CONTROL
Vi INPUT
J LI L controt EE =
*Includes all probe and jig capacitance.
Figure 13. Power Dissipation Capacitance Figure 14. Total Harmonic Distortion, Test Set—Up

Test Set-Up
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APPLICATIONS INFORMATION

[\‘ o
-10 FUNDAMENTAL FREQUENCY

-20

[
|
-

-40

dBm

-50 —ad-
- DEVICE

o \ | source
- INaa 4# )
~90

—~100 | .
1.0 2.0 3.0

FREQUENCY (kHz)

Figure 15. Plot, Harmonic Distortion

The Enable and Control pins should be gicvor GND Therefore, using the configuration in Figure 16, a maximum
logic levels, \¢c being recognized as logic high and GND analog signal of twelve volts peak-to—peak can be
being recognized as a logic low. Unused analog controlled.
inputs/outputs may be left floating (not connected). Whenvoltagetransientsaboveiand/orbelow ¢£gare
However, it is advisable to tie unused analog inputs andanticipated on the analog channels, external diodes (Dx) are
outputs to \&c or VEE through a low value resistor. This recommended as shown in Figure 17. These diodes should
minimizes crosstalk and feedthrough noise that may bebe small signal, fast turn—on types able to absorb the
picked up by the unused 1/O pins. maximum anticipated current surges during clipping. An

The maximum analog voltage swings are determined byalternate method would be to replace the Dx diodes with
the supply voltagesycand \EE. The positive peak analog Mosorbs (Mosorhl is an acronym for high current surge
voltage should not excee@¢. Similarly, the negative peak  protectors). Mosorbs are fast turn—on devices ideally suited
analog voltage should not go belovgl. In the example  for precise dc protection with no inherent wear out
below, the difference betweer,and \EEis twelve volts. mechanism.

—1 Veg=6V Vee —T Vee
_ 16 _ Dx 16 Dx
V= A\ anaLoGiio | ——— | anatocon N\ T8V
{ on }
IRV \_ gy
D Vee D
X SELECTED X
+6V L SELECTED T_ CONTROL VEE
CONTROL Vee INPUT
INPUT |y ENABLE CONTROL S (v | ENABLE CONTROL
VEE — INPUTS — INPUTS
‘ _L_ 8 - (Vcc OR GND) J__ - (Vo OR GND)
-6V = =
Figure 16. Figure 17. Transient Suppressor Application
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] ANALOG
SIGNALS

VEg=0
TO-6V

]

Vee=5V
A
ANALOG [ —] 16
SIGNALS | —
R* * * * *
HC4316A
TTL 7 ENABLE
5 AND
6 | % CONTROL g
14 INPUTS
15 8
J_ R*=2T7010kQ J_

a. Using Pull-Up Resistors

CHANNEL 4

CHANNEL 3

CHANNEL 2

CHANNEL 1

Agfo

+5V
A
ANALOG [ 16 | ANALOG
SIGNALS | —] — J SIGNALS
T
| HCT HC4016A VEE=0
BUFFER
| | TO-6V
LSTTU } ;
NMOS | |6 1] controL
| | 14 |¢ INPUTS 9
! | 15
| |
L J

I I

b. Using HCT Buffer

Figure 18. LSTTL/NMOS to HCMOS Interface

10F4

SWITCHES

» \Vcc=12V
12V % R1
POWER GND=6V
SUPPLY % Ry =
VEE=0V
R1=Ro
Vee
ANALOG ANALOG
INPUT Rs OUTPUT
SIGNAL |, 10F4 SIGNAL AN
I SWITCHES
c e \J o
R1=Rp
R3=R
VEE 3=R4

Figure 19. Switching a 0-to—12 V Signal Using a
Single Power Supply (GND #0V)

10F4

SWITCHES

L

10F4

SWITCHES

 E—

10F4

SWITCHES

1

2

3 4

CONTROL INPUTS

Figure 20. 4—Input Multiplexer

COMMON 1/0

10F 4

INPUT — switchEes

LF356 OR
EQUIVALENT

0.01 pF

Il

Figure 21. Sample/Hold Amplifier
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MC74HC4852A

Analog Multiplexers/
Demultiplexers with

Injection Current Effect ON Semiconductor

cOntrol http://onsemi.com
Automotive Customized MARKING
) ) ) DIAGRAMS
These devices are pin compatible to standard HC405x and 16
MC1405xB analog mux/demux devices, but feature injection current PDIP-16
effect control. This makes them especially suited for usage i N SUFFIX HC485xAN
automotive applications where voltages in excess of normal logic CASE 648 Lo AWLYYWW
voltage are common. 1
The injection current effect control allows signals at disabled analog 16
input channels to exceed the supply voltage range without affecting SOIC-16 ”ZE‘E;X‘;”
the signal of the enabled analog channel. This eliminates the need for DSUFFIX | awLYww
external diode/ resistor networks typically used to keep the analog N CASE751B  “Hroooo
channel signals within the supply voltage range. 1
The devices utilize low power silicon gate CMOS technology. The 16
Channel Select and Enable inputs are compatible with standard CMOS SOIC-16 wipE  AAHOOOOCN
outputs. \ y DW SUFFIX o Hf\ﬁfm&w
* Injection Current Cross—Coupling Less than 1mV/mA (See Figure 9) ~ CASE 751G Hy N N N N N NN
* Pin Compatible to HC405X and MC1405XB Devices 1
* Power Supply Range ¢yc— GND) = 2.0t0 6.0 V ST
* In Compliance With the Requirements of JEDEC Standard No. 7A \’ TSSOP-16 HC48
¢ Chip Complexity: 154 FETs or 36 Equivalent Gates \@ D SUET X oXA
: CASE 948F o ALYW
LLELLL!
1
A = Assembly Location

WL or L = Wafer Lot
YYorY =Year
WW or W = Work Week

ORDERING INFORMATION

Seedetailed ordering and shipping informationinthe package
dimensions section on page 96 of this data sheet.

0 Semiconductor Components Industries, LLC, 2000 87 Publication Order Number:
March, 2000 — Rev. 4 MC74HC4851A/D
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X0 ——>]
N
AnALOG | 2 ”
NpUTS) | x3iies!  MULTIPLEXER/ N
OUTPUTS | yy-les| DEMULTIPLEXER [+
X5—5<—>
X6—2<—>
X7
- A 11 ]
CHANNEL | " 10
SELECT | B
INPUTS | o2
ENABLE—>
PIN 16 = VG
PIN 8= GND

COMMON
OUTPUT/
INPUT

Figure 1. MC74HC4851A Logic Diagram
Single—Pole, 8—Position Plus Common Off

ANALOG
INPUTS/OUTPUTS

CHANNEL-SELECT
INPUTS

X SWITCH

2 Y SWITCH

ENABLE 8

PIN 16

Figure 2. MC74HC4851A 16-Lead Pinout (Top View)

COMMON
OUTPUTS/INPUTS

=Vee

PIN 8 = GND

Figure 3. MC74HC4852A Logic Diagram
Double—Pole, 4—Position Plus Common Off

Figure 4. MC74HC4852A 16—Lead Pinout (Top View)
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FUNCTION TABLE — MC74HC4851A

Control Inputs
Select

Enable C B A ON Channels

L L L L X0

L L L H X1

L L H L X2

L L H H X3

L H L L X4

L H L H X5

L H H L X6

L H H H X7

H X X X NONE
Vee X2 X1 X0 X3 A B C
[16] [15] [14] [13] [12] [uz] [10] [o

IQII_II_I

X7

L] [s] L] L] [e]

X5 Enable NC GND

FUNCTION TABLE — MC74HC4852A

Control Inputs
Select
Enable B A ON Channels
L L L YO X0
L L H Y1 X1
L H L Y2 X2
L H H Y3 X3
H X X NONE
X =Don't Care
Vee X2 X X0 X3 A B
[16] [15] I_I [13] [12] [11] [s0] [o

I_II_II_II_II_II_II_II_I

Y1 Enable NC GND
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MAXIMUM RATINGS*

Symbol Parameter Value Unit This device contains protection
Vce Positive DC Supply Voltage  (Referenced to GND) -05t0+7.0 \% mrcmtry_ to gua_lrd against damage
due to high static voltages or electric

Vin DC Input Voltage (Any Pin) (Referenced to GND) | -0.5to Vcc+05 | V fields. However, precautions must

be taken to avoid applications of any

| DC Current, Into or Out of Any Pin +25 mA ) )

voltage higher than maximum rated
Pp Power Dissipation in Still Air, Plastic DIPt 750 mw voltages to this high-impedance cir-
SOIC Packaget 500 cuit. For proper operation, Vj, and
TSSOP Packaget 450 Vout should be constrained to the

< H <
Tstg | Storage Temperature Range _65t0+150 | °C ratgneufgfm‘pst/s'” ;L\S/?Ugw‘ay\écgé
TL Lead Temperature, 1 mm from Case for 10 Seconds °C tied to an appropriate logic voltage
Plastic DIP, SOIC or TSSOP Package 260 level (e.g., either GND or Vcc).

Unused outputs must be left open.

*Maximum Ratings are those values beyond which damage to the device may occur.
Functional operation should be restricted to the Recommended Operating Conditions.
tDerating — Plastic DIP: — 10 mW/°C from 65° to 125°C
SOIC Package: — 7 mW/°C from 65° to 125°C
TSSOP Package: — 6.1 mW/°C from 65° to 125°C
For high frequency or heavy load considerations, see Chapter 2 of the ON Semiconductor High—-Speed CMOS Data Book (DL129/D).

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max | Unit
Vce Positive DC Supply Voltage (Referenced to GND) | 2.0 6.0 \%
Vin DC Input Voltage (Any Pin) (Referenced to GND) | GND | Vcc \%
V|o* Static or Dynamic Voltage Across Switch 0.0 1.2 \%
TA Operating Temperature Range, All Package Types -55 |+125 | °C
tr, tf Input Rise/Fall Time Vcc=20V 0 1000 | ns
(Channel Select or Enable Inputs) Vcc =45V 0 500
Vcc=6.0V 0 400

*For voltage drops across switch greater than 1.2V (switch on), excessive V¢ current may be
drawn; i.e., the current out of the switch may contain both V¢ and switch input components.
The reliability of the device will be unaffected unless the Maximum Ratings are exceeded.

DC CHARACTERISTICS — Digital Section (Voltages Referenced to GND) VEg = GND, Except Where Noted

Guaranteed Limit
Vee
Symbol Parameter Condition \ —55t0 25°C | <85°C | <125°C | Unit
VIH Minimum High—Level Input Ron = Per Spec 2.0 1.50 1.50 1.50 \Y
Voltage, Channel-Select or Enable 3.0 2.10 2.10 2.10
Inputs 4.5 3.15 3.15 3.15
6.0 4.20 4.20 4.20
VIL Maximum Low-Level Input Ron = Per Spec 2.0 0.50 0.50 0.50 \
Voltage, Channel-Select or Enable 3.0 0.90 0.90 0.90
Inputs 4.5 1.35 1.35 1.35
6.0 1.80 1.80 1.80
lin Maximum Input Leakage Current Vin = Vcc or GND 6.0 +0.1 +1.0 +1.0 HA
on Digital Pins (Enable/A/B/C)
Icc Maximum Quiescent Supply Vin(digital) = Vcc or GND 6.0 2 20 40 HA
Current (per Package) Vin(analog) = GND

NOTE: Information on typical parametric values can be found in Chapter 2 of the ON Semiconductor High—-Speed CMOS Data Book (DL129/D).
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DC CHARACTERI

MC74HC4851A, MC74HC4852A

STICS — Analog Section

Guaranteed Limit
Symbol Parameter Condition Vce | -55t025°C | <85°C | <125°C | Unit
Ron Maximum “ON” Resistance Vin=VjLorViyVis=Vccto | 2.0 1700 1750 1800 Q
GND; Ig 2.0 mA 3.0 1100 1200 1300
4.5 550 650 750
6.0 400 500 600
ARgn Delta “ON” Resistance Vin = VjLor Viy; Vis = Vcc/2 2.0 300 400 500 Q
I <2.0mA 3.0 160 200 240
4.5 80 100 120
6.0 60 80 100
loff Maximum Off—-Channel Leakage Vin = Vcc or GND HA
Current, 6.0 +0.1 +0.5 +1.0
Any One Channel +0.2 +2.0 +4.0
Common Channel
lon Maximum On—Channel Leakage Vin = Vcc or GND HA
Channel-to—Channel 6.0 +0.2 +2.0 +4.0
AC CHARACTERISTICS (C| =50 pF, Input t; = tf = 6 ns)

Symbol Parameter Vce | -55t025°C | <85°C | <125°C | Unit
tPHL, Maximum Propagation Delay, Analog Input to Analog Output 2.0 160 180 200 ns
tPLH 3.0 80 90 100

45 40 45 50
6.0 30 35 40
tPHL, tPHZ,PzH | Maximum Propagation Delay, Enable or Channel-Select to 2.0 260 280 300 ns
tpLH, tPLZ,PZL | Analog Output 3.0 160 180 200
45 80 90 100
6.0 60 70 80
Cin Maximum Input Capacitance Digital Pins 10 10 10 pF
(All Switches Off) Any Single Analog Pin 35 35 35
(All Switches Off) Common Analog Pin 130 130 130
CpD Power Dissipation Capacitance Typical 5.0 20 pF
INJECTION CURRENT COUPLING SPECIFICATIONS (Vcc =5V, Ta =-55°C to +125°C)
Symbol Parameter Typ Max Unit Condition
VAout Maximum Shift of Output Voltage of Enabled Analog 0.1 1.0 mV | lin* < 1ImA, Rg < 3,9kQ
Channel 1.0 5.0 lin* < 10mA, Rg < 3,9kQ
0.5 2.0 lin* < ImA, Rg < 20kQ
5.0 20 lin* £ 10mA, Rg < 20kQ

* lin = Total current injected into all disabled channels.
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R on, ON RESISTANCE (OHMS)

Ron, ON RESISTANCE (OHMS)

MC74HC4851A, MC74HC4852A

1100 r— -1 - T =
} e}
1000 —
900 "
800 boml- —1
L
700, = ~
600 —
500 = o
400 :
—
fr""] /
w0 CA= T e
a_—
200 NS ]
100 b - e
ol - -
00 04 08 1.2 16 2.0

Vin, INPUT VOLTAGE (VOLTS), REFERENCED TO GND
Figure 5. Typical On Resistance V. cc =2V
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Figure 7. Typical On Resistance V. cc = 4.5V
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Figure 6. Typical On Resistance V. cc =3V
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Figure 8. Typical On Resistance V. cc =6V
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Ve =5V
I
“/

Vin2 <Vss orVee <Vin2
Any Disabled Channel

Vgg <Vinl <Vce
Enabled Channel XXX X)
Xyl

Vout = Vinl £VAout

Rs

L]

Figure 9. Injection Current Coupling Specification

5V 6V

5V 0— Ve

Vee

HC4051A Microcontroller
Channel 1
— Channel 2
— Channel 3
— Channel 4
— Channel 5

Sensor

Channel 6
Channel 7
Channel 8

(8x Identical Circuitry)

Common Out AD - Input

Figure 10. Actual Technology
Requires 32 passive components and one extra 6V regulator
to suppress injection current into a standard HC4051 multiplexer

5V O Vee

HC4851AVCC B Mi troll
icrocontroller
|S=e230r . Channel 1
Channel 2
Channel 3
Channel 4
Channel 5
Channel 6
Channel 7
Channel 8

(8x Identical Circuitry)

Common Out A/D - Input

Figure 11. MC74HC4851A Solution
Solution by applying the HC4851A multiplexer
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PLOTTER
Y
PROGRAMMABLE
POWER MINI COMPUTER DC ANALYZER
SUPPLY
R —— Ve
DEVICE
UNDER TEST
ANALOG IN > COMMON OUT

Figure 12. On Resistance Test

Vee LQF
|

VEE

Vee LO

Vi <]

Set—Up
6 _1 Vee
ANALOG I/0
OFF
]
OFF COMMON O/

L

Figure 14. Maximum Off Channel Leakage Current,
Common Channel, Test Set-Up

CHANNEL
SELECT

50%

tPLH —>

ANALOG

ouT /

i e —

Z 50% l

< tPHL

A

Figure 16. Propagation Delays, Channel Select

to Analog Out

OFF

_t Vee

OFF

COMMON O/l

Figure 13. Maximum Off Channel Leakage Current,
Any One Channel, Test Set—Up

Vee

VE

E
VCCLo ANALOG 110

OFF

L

16

_1 Vee

——O NIC
COMMON O/I

Figure 15. Maximum On Channel Leakage Current,
Channel to Channel, Test Set-Up

v
Vee 12(:
Vee
ON/OFF
ANALOG I/0
D [ OFFION

JLL

6

8

2

CHANNEL SELECT

COMMON O/l

L

TEST
POINT
C*

*Includes all probe and jig capacitance

Figure 17. Propagation Delay, Test Set—Up Channel
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Vee
16

— ANALOG /0 COMMON O/l
R s e
ANALOG POINT

IN 7 50% T CL
GND =

tPLH —> < IpHL 6
ANALOG . 8
out 50% i

*Includes all probe and jig capacitance

Figure 18. Propagation Delays, Analog In Figure 19. Propagation Delay, Test Set—-Up
to Analog Out Analog In to Analog Out
tf —> ty —> POSITION 1 WHEN TESTING tppz AND tpzH
— Ve (1) 4 = POSITION 2 WHEN TESTING tp|z AND tpz|
ENABLE 5002 @)
Z 10% Vee
— GND Vee | m 10kQ
—> < lpzL iz —> <

HIGH ©®
_ ANALOG /0
\ IMPEDANCE ON/OEE TEST
ANALOG (2) k3 POINT
10%

out \50% o, L T o

—> <— tpzH tpHz — > <
| | | | ENABLE
- 90% —  VOH 6
ANALOG /
50%
ouT 8
HIGH _|__

IMPEDANCE =
Figure 20. Propagation Delays, Enable to Figure 21. Propagation Delay, Test Set—-Up
Analog Out Enable to Analog Out
Vce
Vce
16
COMMON O/l

ANALOG 110 —O NC

= ]

6 Vee

8 1

I | I | = CHANNEL SELECT

Figure 22. Power Dissipation Capacitance,
Test Set-Up
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Disabled Analog Mux Input
Vin>Vee +0.7v

Gate = V¢
(Disabled)

___ Common Analog Output

Vout>Vee

P+ P+

\1@//,
©)

N - Substrate (on Ve potential)

Figure 23. Diagram of Bipolar Coupling Mechanism
Appears if Vi exceeds Vcc, driving injection current into the substrate

= {>C o

ENABLE 2 {>c

Figure 24. Function Diagram, HC4851A
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10 {>C
A

6
ENABLE

Figure 25. Function Diagram, HC4852A

ORDERING & SHIPPING INFORMATION

INJECTION
CURRENT
CONTROL

— X0

*— INJECTION
_D—‘—f CURRENT
CONTROL

— X1

INJECTION
.LD_C_‘ | CURRENT
CONTROL

— X2

INJECTION
| CURRENT
CONTROL

— X3

INJECTION
CURRENT
CONTROL

INJECTION
CURRENT
CONTROL

|H

YO

INJECTION
® CURRENT
CONTROL

|U'\

Y1

INJECTION
® CURRENT
CONTROL

|I\J

Y2

INJECTION
CURRENT
CONTROL

|-l>

Y3

INJECTION
CURRENT
CONTROL

Device Package Shipping
MC74HC4851AN PDIP-16 500 Units / Unit Pak
MC74HC4851AD SOIC-16 48 Units / Rall
MC74HC4851ADR2 SOIC-16 2500 Units / Tape & Reel
MC74HC4851ADW SOIC-16 WIDE 48 Units / Rall
MC74HC4851ADWR2 SOIC-16 WIDE 1000 Units / Tape & Reel
MC74HC4851ADT TSSOP-16 96 Units / Rail
MC74HC4851ADTR2 TSSOP-16 2500 Units / Tape & Reel
MC74HC4852AN PDIP-16 500 Units / Unit Pak
MC74HC4852AD SOIC-16 48 Units / Rail
MC74HC4852ADR2 SOIC-16 2500 Units / Tape & Reel
MC74HC4852ADW SOIC-16 WIDE 48 Units / Rail
MC74HC4852ADWR2 SOIC-16 WIDE 1000 Units / Tape & Reel
MC74HC4852ADT TSSOP-16 96 Units / Rail
MC74HC4852ADTR2 TSSOP-16 2500 Units / Tape & Reel
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MC74VHC4051,
MC74VHC4052,
MC74VHC4053

Analog Multiplexers /

Demultiplexers

High—Performance Silicon—-Gate CMOS ON Semiconductor

http://onsemi.com
The MC74VHC4051, MC74VHC4052 and MC74VHC4053 utilize

silicon—gate CMOS technology to achieve fast propagation delays, MARKING
low ON resistances, and low OFF leakage currents. These analog DIAGRAMS
multiplexers/demultiplexers control analog voltages that may vary 16
across the complete power supply range (frapc\fo VEE). SO16

The VHC4051, VHC4052 and VHC4053 are identical in pinout to D SUFFIX VHC405x
the high—-speed HC4051A, HC4052A and HC4053A, and the 16°&%2° CASE 751B g:;"’;;"’i
metal-gate MC14051B, MC14052B and MC14053B. The 1
Channel-Select inputs determine which one of the Analog
Inputs/Outputs is to be connected, by means of an analog switch, to the GHHHHHH

Common Output/Input. When the Enable pin is HIGH, all analog TSSOP-16 VHC
-

1

switches are turned off. DT SUFFIX 405x
The Channel-Select and Enable inputs are compatible with standard 1 CASE 948F OH/I?IH_\H(EAI;
CMOS outputs; with pullup resistors they are compatible with LSTTL 1
outputs. _
These devices have been designed so that the ON resistgacis (R A = Assembly Location
. . WL = Wafer Lot
more linear over input voltage thamfrof metal-gate CMOS analog YY = Year

switches. WW = Work Week
¢ Fast Switching and Propagation Speeds

* Low Crosstalk Between Switches
* Diode Protection on All Inputs/Outputs ORDERING INFORMATION
* Analog Power Supply Range ¢¢ - VEE) = 2010 12.0V P L TN
¢ Digital (Control) Power Supply Range ¢¢— GND) =2.0t0 6.0 V
* Improved Linearity and Lower ON Resistance Than Metal-Gate
Counterparts
* Low Noise
e Chip Complexity: VHC4051 — 184 FETs or 46 Equivalent Gates

VHC4052 — 168 FETs or 42 Equivalent Gates
VHC4053 — 156 FETs or 39 Equivalent Gates

0 Semiconductor Components Industries, LLC, 2000 97 Publication Order Number:
March, 2000 — Rev. 3 MC74VHC4051/D



LOGIC DIAGRAM

MC74VHC4051, MC74VHC4052, MC74VHC4053

MC74VHC4051
Single—Pole, 8—Position Plus Common Off
X0£<—>
X1£<—>
15
X2—=—> 3, COMMON
e X
oe | xat2es|  MULTIPLEXERI OUTPUT/
OUTPUTS | ys—lwes| DEMULTIPLEXER INPUT
X5—5<—>
X6—2<—>
X7—4<—>
-
CHANNEL 10
SELECT | B
INPUTS | =2
ENABLE—
PIN 16 = Ve
PIN 7 = Vg
PIN8=GND

LOGIC DIAGRAM

MC74VHC4052
Double—Pole, 4—Position Plus Common Off
X0 e
X1 e 7
15 XSWITCH et x
X2 —a—
X3
ANALOG | & |\ ] ____ | commoN
INPUTS/OUTPUTS 1 OUTPUTS/INPUTS

Y() —=—>

V1 -] 3

5 Y SWITCH Y
Y2 —a— -
Y3—4<—>
- L0 T
CHANNEL-SELECT _
INPUTS | B— PIN16=Vcc
— PIN7 =Vgg
6 PIN 8= GND
ENABLE
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FUNCTION TABLE — MC74VHC4051

Control Inputs

Select

Enable B

ON Channels

Irrrrrrr
XIIIIrrrr|O
X I IrrIIrr
XIrIrIrIr|(>

X0
X1
X2
X3
X4
X5
X6
X7
NONE

X =Don't Care

Pinout: MC74VHC4051 (Top View)

Vee X2 X1

[16] [15] [1e]

X X3 A B C
[12] [12] [u] [10] [o]

D)

L] Lef [ef [ef [s] Le] L2 [e]

FUNCTION TABLE — MC74VHC4052

Control Inputs
Select

Enable B A ON Channels
L L L YO X0
L L H Y1 X1
L H L Y2 X2
L H H Y3 X3
H X X NONE

X =Don’t Care

Pinout: MC74VHC4052 (Top View)

Vee X2 X1

[16] [15] [1e]

X X0 X3 A B
[12] [i2] [u] [10] [o]

Le] 2] [8] [4

YO Y2 Y Y3

Lo ] [7] [8]

Enable VEg GND
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FUNCTION TABLE — MC74VHC4053

LOGIC DIAGRAM Control Inputs
MC74VHC4053 Select
Triple Single—Pole, Double—Position Plus Common Off Enable | C B A ON Channels
_ L L L L|zo YO X0
402 w ] L L L H|zo Yo x1
13 X SWITCH [—>— X L L H L Z0 Y1 X0
X L L H H|z vy1 x1
—_—_——t————— —_— L H L L| z1 YO Xo
2 s L H L H| 21 Y0 X1
ANALOG Yo 1 Y SWITCH >y ggwuc%g/wpms L H H L Z1 Y1 X0
INPUTS/OUTPUTS | Y1—=> L H H HlZz1 vi x1
—— - H X X X NONE
20—e> 4 .
3 Z SWITCH <> 7 X =Don’t Care
71— _
:An T
CHANNEL-SELECT | 10 PIN 16 = Vog
INPUTS 9 PIN7=VEg Pinout: MC74VHC4053 (Top View)
L PIN8=GND
ENABLE Vee Y X

XL X0 A B C
[16] [us] [14] [1s] [12] [1a] [a0] [o]

NOTE: This device allows independent control of each switch.
Channel-Select Input A controls the X—Switch, Input B controls
the Y=Switch and Input C controls the Z—Switch )

T el o] [ T o] 7 2]

Y1 Y0 Z1 z Z0 Enable VEg GND
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MAXIMUM RATINGS*

This device contains protection
circuitry to guard against damage
due to high static voltages or electric
fields. However, precautions must
be taken to avoid applications of any
voltage higher than maximum rated
voltages to this high-impedance cir-
cuit. For proper operation, Vj, and
Vout should be constrained to the
range GND < (Vjnor Vout) = Vce-

Unused inputs must always be
tied to an appropriate logic voltage
level (e.g., either GND or Vcg).
Unused outputs must be left open.

Symbol Parameter Value Unit
Vce Positive DC Supply Voltage (Referenced to GND) -05t0+7.0 \%
(Referenced to VEE) —-05to+14.0
VEE Negative DC Supply Voltage (Referenced to GND) -7.0t0+5.0 \Y
Vis Analog Input Voltage VEg-0.5to \%
Vcc +0.5
Vin Digital Input Voltage (Referenced to GND) -05toVcc+05| V
| DC Current, Into or Out of Any Pin +25 mA
Pb Power Dissipation in Still Air, SOIC Packaget 500 mwW
TSSOP Packaget 450
Tstg Storage Temperature Range —65to+ 150 °C
TL Lead Temperature, 1 mm from Case for 10 Seconds 260 °C
*Maximum Ratings are those values beyond which damage to the device may occur.
Functional operation should be restricted to the Recommended Operating Conditions.
tDerating — SOIC Package: — 7 mW/°C from 65° to 125°C
TSSOP Package: — 6.1 mW/°C from 65° to 125°C
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Min Max | Unit
Vce Positive DC Supply Voltage (Referenced to GND) | 2.0 6.0 \%
(Referenced to VEg) | 2.0 12.0
VEE Negative DC Supply Voltage, Output (Referenced to —-6.0 | GND \%
GND)
Vis Analog Input Voltage VEE | Vcc \
Vin Digital Input Voltage (Referenced to GND) GND | Vce \Y
Vio* Static or Dynamic Voltage Across Switch 12 \
TA Operating Temperature Range, All Package Types -55 |+125 | °C
ty, tf Input Rise/Fall Time Vcc=20V 0 1000 | ns
(Channel Select or Enable Inputs) Vcec= 30V 0 800
Vcc =45V 0 500
Vcc=6.0V 0 400

*For voltage drops across switch greater than 1.2V (switch on), excessive V¢ current may be
drawn; i.e., the current out of the switch may contain both V¢ and switch input components.
The reliability of the device will be unaffected unless the Maximum Ratings are exceeded.
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DC CHARACTERISTICS — Digital Section (Voltages Referenced to GND) VEg = GND, Except Where Noted

Guaranteed Limit

Vee
Symbol Parameter Condition \ —55t0 25°C | <85°C | <125°C | Unit
VIH Minimum High—Level Input Ron = Per Spec 2.0 1.50 1.50 1.50 \
Voltage, Channel-Select or 3.0 2.10 2.10 2.10
Enable Inputs 4.5 3.15 3.15 3.15
6.0 4.20 4.20 4.20
VL Maximum Low-Level Input Ron = Per Spec 2.0 0.5 0.5 0.5 \
Voltage, Channel-Select or 3.0 0.9 0.9 0.9
Enable Inputs 45 1.35 1.35 1.35
6.0 1.8 1.8 1.8
lin Maximum Input Leakage Current, | Vin =Vcc or GND, 6.0 +0.1 +1.0 +1.0 HA
Channel-Select or Enable Inputs | VEg =-6.0V
Icc Maximum Quiescent Supply Channel Select, Enable and HA
Current (per Package) V|s =Vcc or GND;  VEg =GND 6.0 1 10 40
Vip=0V VEE=-6.0| 6.0 4 40 80
DC ELECTRICAL CHARACTERISTICS Analog Section
Guaranteed Limit
Vce VEE —-55to
Symbol Parameter Test Conditions \ \ 25°C < 85°C | = 125°C | Unit
Ron Maximum “ON” Resistance Vin = ViLor ViH 3.0 0.0 200 240 320 Q
V|s =Vccto VEE 4.5 0.0 160 200 280
I = 2.0 mA (Figures 1, 2) 4.5 -45 120 150 170
6.0 -6.0 100 125 140
Vin = VL or VIH 3.0 0.0 150 180 230
V|s =Vcc or VEE 4.5 0.0 110 140 190
(Endpoints) 4.5 -45 90 120 140
Ig = 2.0 mA (Figures 1, 2) 6.0 -6.0 80 100 115
ARgp | Maximum Difference in “ON” Vin=VjLorViH 3.0 0.0 40 50 80 Q
Resistance Between Any Two Vis=1/2 (Vcc - VEE) 4.5 0.0 20 25 40
Channels in the Same Package |Ig < 2.0 mA 4.5 -45 10 15 18
6.0 -6.0 10 12 14
loff Maximum Off-Channel Leakage | Vin = V|L or V|H; HA
Current, Any One Channel Vio =Vce - VEE; 6.0 -6.0 0.1 0.5 1.0
Switch Off (Figure 3)
Maximum Off-Channel VHC4051 | Vjn = V| or V|H; 6.0 -6.0 0.2 2.0 4.0
Leakage Current, VHC4052 | V|0 =Vce - VEE; 6.0 -6.0 0.1 1.0 2.0
Common Channel VHC4053 | Switch Off (Figure 4) 6.0 -6.0 0.1 1.0 2.0
lon Maximum On—Channel VHC4051 | Vijn = V|_ or V|H; 6.0 -6.0 0.2 2.0 4.0 HA
Leakage Current, VHC4052 | Switch—to—Switch = 6.0 -6.0 0.1 1.0 2.0
Channel-to—Channel VHC4053 | Vcc - VEE; (Figure 5) 6.0 -6.0 0.1 1.0 2.0
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AC CHARACTERISTICS (Cy_ =50 pF, Input t; = t; = 6 ns)

Guaranteed Limit
Vce
Symbol Parameter \ -55to 25°C <85°C <125°C Unit
tPLH, Maximum Propagation Delay, Channel-Select to Analog Output 2.0 270 320 350 ns
tPHL (Figure 9) 3.0 90 110 125
45 59 79 85
6.0 45 65 75
tPLH; Maximum Propagation Delay, Analog Input to Analog Output 2.0 40 60 70 ns
tPHL (Figure 10) 3.0 25 30 32
4.5 12 15 18
6.0 10 13 15
tpLz, Maximum Propagation Delay, Enable to Analog Output 2.0 160 200 220 ns
tpHZ (Figure 11) 3.0 70 95 110
45 48 63 76
6.0 39 55 63
tpzL, Maximum Propagation Delay, Enable to Analog Output 2.0 245 315 345 ns
tpzH (Figure 11) 3.0 115 145 155
45 49 69 83
6.0 39 58 67
Cin Maximum Input Capacitance, Channel-Select or Enable Inputs 10 10 10 pF
Ciio Maximum Capacitance Analog I/0 35 35 35 pF
(All Switches Off) Common O/I: VHC4051 130 130 130
VHC4052 80 80 80
VHC4053 50 50 50
Feedthrough 1.0 1.0 1.0
Typical @ 25 °C, Vcc =5.0V, VEE =0V
CpD Power Dissipation Capacitance (Figure 13)* VHC4051 45 pF
VHC4052 80
VHC4053 45

* Used to determine the no—load dynamic power consumption: Pp = Cpp Vcc2f + Icc Vee.
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ADDITIONAL APPLICATION CHARACTERISTICS (GND=0V)

Limit*
Vce | VEe
Symbol Parameter Condition \% \% 25°C Unit
BW Maximum On—Channel Bandwidth | fi, = 1IMHz Sine Wave; Adjust fj, Voltage to ‘51 | 62 | ‘63 | MHz
or Minimum Frequency Response | Obtain 0dBm at Vosg; Increase fip
(Figure 6) Frequency Until dB Meter Reads —3dB; 225 1 -2.25 | 80 95 120
R| = 50Q, C| = 10pF 450 | -450| 80 | 95 | 120
' 6.00 | -6.00 [ 80 | 95 | 120
— Off-Channel Feedthrough Isolation | fin = Sine Wave; Adjust fj, Voltage to 225 | -2.25 -50 dB
(Figure 7) Obtain 0dBm at V|g 450 | -4.50 -50
fin = 10kHz, R|_=600Q, C|_ =50pF | 6.00 | —6.00 -50
225 | -2.25 —40
450 | —-4.50 —40
fin = 1.0MHz, R =50Q, C_=10pF | 6.00 | —6.00 —40
— Feedthrough Noise. Vin < 1IMHz Square Wave (t; = tf = 6ns); 2.25 | -2.25 25 mVpp
Channel-Select Input to Common | Adjust R|_ at Setup so that Ig = 0A; 450 | -4.50 105
I/O (Figure 8) Enable = GND R| =600Q, C|_=50pF | 6.00 | —6.00 135
225 | -2.25 35
450 | -4.50 145
RL = 10kQ, C|_= 10pF | 6.00 | —6.00 190
— Crosstalk Between Any Two fin = Sine Wave; Adjust fi, Voltage to 2.25 | -2.25 -50 dB
Switches (Figure 12) Obtain 0dBm at V|g 450 | -4.50 -50
(Test does not apply to VHC4051) fin = 10kHz, R|_ = 600Q, C| =50pF | 6.00 | —6.00 -50
225 |1 -2.25 —60
450 | -4.50 -60
fin = 1.0OMHz, R_=50Q, C_=10pF | 6.00 | —6.00 —60
THD | Total Harmonic Distortion fin = 1kHz, R = 10kQ, C|_ = 50pF %
(Figure 14) THD = THDmeasured — THDsource
V|s = 4.0Vpp sine wave | 2.25 | -2.25 0.10
V|s = 8.0Vpp sine wave | 4.50 | —4.50 0.08
V|s = 11.0Vpp sine wave | 6.00 | —6.00 0.05
*Limits not tested. Determined by design and verified by qualification.
300 180
\ 160
I I L
e 200 “ e / \\
E)J / N E)J 120 Y /—\ o
125°C 125°C
P74 = o A ™
3 150 T 25°C 2z // / \
o // sc & " T // 25°C
% 100 ,I// — % 60 // ‘\
= R == -55°C
o o 40
50
20
0
00 025 05 075 10 125 15 175 20 225 0 025 05 075 1.0 125 15 175 20 225 25 275 3.0

Figure la. Typical On Resistance,V cc—-VEE=2.0V

Vjs, INPUT VOLTAGE (VOLTS), REFERENCED TO VEg
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V|s, INPUT VOLTAGE (VOLTS), REFERENCED TO VEg

Figure 1b. Typical On Resistance,V ¢cc-VEg=3.0V
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120 105
: / Bl £
T T
I} % P S 75 125°C+
8 — 15°c] 8 T N
= | = -
< /—- p——| = 60 — t
o 60 - AN b5 25°C
i _— — ol 3 s —— .
@ _— el N @ ] -55°C
= N =
o 40 ~ o —— ™
s | -55°C B
o o
20 15
0
00 0.5 1.0 15 20 25 30 35 40 45 0 05 10 15 20 25 30 35 40 45 50 55 6.0
Vis, INPUT VOLTAGE (VOLTS), REFERENCED TO Vgg Vis, INPUT VOLTAGE (VOLTS), REFERENCED TO VEg
Figure 1c. Typical On Resistance,V cc-VEgE =45V Figure 1d. Typical On Resistance,V ¢cc—-VEE=6.0V
80 60
70
g g ¥ 125°C
s ¥ ) .
S 50 —_ — Y O '
2 125°c| 2 25°C
5 2w — — |
/‘ _EEo
£ g _— 25°C] & %
= = T~
5} L g 2 —
s 20 —-55°CH s
o o
10
10
0 0
-45 35 -25 -15 -05 05 15 25 35 45 -6.0 50 40 -3.0 -20 -10 0 10 20 30 40 50 60
Vis, INPUT VOLTAGE (VOLTS), REFERENCED TO VEg Vis, INPUT VOLTAGE (VOLTS), REFERENCED TO Vgg

Figure le. Typical On Resistance,V cc-VEg=9.0V Figure 1f. Typical On Resistance,V ¢cc—-VEg =12.0V

PLOTTER
[}
Y
PROGRAMMABLE
POWER <—>{ MINI COMPUTER DC ANALYZER
SUPPLY
e ——> Vce
DEVICE
UNDER TEST
ANALOG IN > COMMON OUT
GND = Y VEE

Figure 1. On Resistance Test Set-Up
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OFF

16 _t Vee

oL

OFEF COMMON O/I

Figure 2. Maximum Off Channel Leakage Current,

Any One Channel, Test Set—-Up

\%
ce % _1 Vee
—O NIC
VEE OFF COMMON O
veel S o aroeTo
VIL -4
7
‘ It
VEEY —
Figure 4. Maximum On Channel Leakage Current,
Channel to Channel, Test Set-Up
Vis Vee Vos
0.1pF 16 T dB
fin o—| OFF T METER
RL cLr $ RL
d I

-

VEEY —
ViLorV|H ==

CHANNEL SELECT

*Includes all probe and jig capacitance

Figure 6. Off Channel Feedthrough Isolation,

Test Set-Up

Vee
GND

VCCL%

VEE ANALOG 110
OFF

VCCLO [ OFF

1 _t Vee

COMMON O/I

AL

Figure 3. Maximum Off Channel Leakage Current,
Common Channel, Test Set-Up

Vee A vos
0.1pF 16 T dB
fin o—||——| ON : T METER
CL* $ RL
I
6
7
8
VEEY = *Includes all probe and jig capacitance
Figure 5. Maximum On Channel Bandwidth,
Test Set-Up
Vce
RL 16
C M ON/OFF COMMONO/l  1rqt
— ANALOGI/O POINT
_l_—'\/\/\, OFF/ON RL L
= ® T
6
7 - 1 Vee
Vin < 1 MHz 8 1
tr=tf=6ns
- VEEY =
I | I | CHANNEL SELECT

*Includes all probe and jig capacitance

Figure 7. Feedthrough Noise, Channel Select to
Common Out, Test Set-Up
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CHANNEL
SELECT

50%

Vee

tPLH —>

ANALOG

ouT /

e e —

Z 50% l

GND

< tPHL

A

Figure 9a. Propagation Delays, Channel Select

to Analog Out

Vee
ANALOG
IN / 50%
GND
tPLH —> < IpHL
ANALOG .
ouT 50% i
Figure 10a. Propagation Delays, Analog In
to Analog Out
tf — ty —
0% Vee @ -
ENABLE Z 50% @
0,
— 10% GND VCC |
—> - t —> -
PzL PLZ HIGH @
ANALOG \ IMPEDANCE @
50% _?_
out \ [~ 10% =
VoL
R G S ITLIL
0V
ANALOG / . 90% OH
ouT /- S0%
HIGH
IMPEDANCE

Figure 11a. Propagation Delays, Enable to

Analog Out

v
Vee cc
t 16
ONIOFF COMMON O/l
ANALOG 1/0 — 1 ° ;Eof,\}
1 OFFION \

JLL

T

6
7
8

CHANNEL SELECT

*Includes all probe and jig capacitance

Figure 8b. Propagation Delay, Test Set—Up Channel

I | I |ANALOG|/O

Select to Analog Out

Vee

o ~

16

COMMON O/l

Lo 11— ron
POINT

=

*Includes all probe and jig capacitance

Figure 9b. Propagation Delay, Test Set-Up
Analog In to Analog Out

POSITION 1 WHEN TESTING tppz AND tpzp
POSITION 2 WHEN TESTING tp| 7 AND tpz|

ANALOG I/0

ENABLE

H

~N o

Vee J
16

1kQ

TEST
POINT
CL*

L

Figure 10b. Propagation Delay, Test Set-Up
Enable to Analog Out
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Vee
Vis
_T Vee
R 16 1 16
fin—4 A _| oN I ON/OFF COMMON Ol
ANALOG 110 ———0 NC
0.1pF -i- — OFF/ON
OFF -

R cc
: TTIYITIY : .

S - - - - VEE 8 1

8 [ 111 = CHANNEL SELECT

*Includes all probe and jig capacitance

Figure 11. Crosstalk Between Any Two Figure 12. Power Dissipation Capacitance,
Switches, Test Set-Up Test Set-Up
Vis 0 n‘ I .
Vee —1 Vos -10 I \ FUNDAMENTAL FREQIUENCY
0.1pF 16 10 -20 I \ .
fin o— DISTORTION -30 -
R . METER | ‘
L I CL -40 I j
o 1
“50f--QN- -t --f--f -7 iAo -1--q1--
= = © 5 , DEVICE
- I/ :
6 - \ “~ | SouRcE
! v
8 -80 N A 4' a
VEEY = *Includes all probe and jig capacitance -90 :
-100 L -
1.0 20 3.125
FREQUENCY (kHz)
Figure 14a. Total Harmonic Distortion, Test Set-Up Figure 13b. Plot, Harmonic Distortion

APPLICATIONS INFORMATION

The Channel Select and Enable control pins should be abutputs to \¢c or GND through a low value resistor helps
Vccor GND logic levels. \¢c being recognized as alogic  minimize crosstalk and feedthrough noise that may be
high and GND being recognized as a logic low. In this picked up by an unused switch.

example: Although used here, balanced supplies are not a
Vce = +5V = logic high requirement. The only constraints on the power supplies are
GND = 0V = logic low that:
The maximum analog voltage swings are determined by Vcc— GND =2 to 6 volts
the supply voltagesi/cand VEE. The positive peak analog VEE— GND =0 to -6 volts
voltage should not exceed®¢. Similarly, the negative peak Vcc— VEE=2to 12 volts
analog voltage should not go belowgl. In this example, and EE< GND
the difference betweenycand \Egis ten volts. Therefore, When voltage transients aboveg¥@and/or below ¢ gare

using the configuration of Figure 15, a maximum analog anticipated on the analog channels, external Germanium or
signal of ten volts peak—to—peak can be controlled. UnusedSchottky diodes (B) are recommended as shown in Figure
analog inputs/outputs may be left floating (i.e., not 16. These diodes should be able to absorb the maximum
connected). However, tying unused analog inputs andanticipated current surges during clipping.

http://onsemi.com
107



MC74VHC4051, MC74VHC4052, MC74VHC4053

—t +5V
6

_ 1 _
WA ANALOG e LAY v
=" |
ey \/ SIGNAL SIGNAL \J_ gy

6 11— TOEXTERNAL CMOS

7 10— | CIRcuITRY 010 5v

8 9}— ]| DIGITAL SIGNALS
-5V —

Figure 14. Application Example

16

+5V — N\ ANALOG oNorF |
Ve — \/ siGnaL | L——

‘73 ié LSTTLINMOS
CIRCUITRY
8 9
VEEY = *2K <R < 10K J,-

a. Using Pull-Up Resistors

Y v
cc vee _f cc
Dy 16 Dy
A |
{ ONIOFF |
I:)X DX
VEE VEE

Figure 15. External Germanium or
Schottky Clipping Diodes

—1 +5V
16

Figure 16. Interfacing LSTTL/NMOS to CMOS Inputs

A 1 | > o LEVEL
SHIFTER

+5V — — 45V
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———11 ON/IOFF f——
o SIGNAL SIGNAL v
VEE EE
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| | +5V f
? ]1_(1) | | LSTTL/NMOS
8 9 CIRCUITRY
v = L— L
EE - HCT -
BUFFER
b. Using HCT Interface
13
X0

10 |> . LEVEL
B SHIFTER ‘

D
D

Do S =D
=D

6 LEVEL
ENABLE _DO_ SHIFTER

Figure 18. Function Diagram, VHC4051
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MC74VHC4051, MC74VHC4052, MC74VHC4053

LEVEL _(’_(1 ) .—D: :|> l |> I |§] 12
SHIFTER X0

LEVEL 15
SHIFTER ¢ d —s—=¢1 )O_Ci>_T_| >O—| ‘%_ X2

6
ENABLE

LEVEL 4> s 1
SHIFTER DC 4> T Dc % Yo

Figure 19. Function Diagram, VHC4052

11 |D
A

LEVEL ﬁi ) ,—_D: |> |> I |§] 13
SHIFTER X

1
BO—DO—

LEVEL 4@_;— L
SHIFTER :DC 4> T DO % v

C9_[>o_

LEVEL 4@_:— 3
SHIFTER :DO CD T Do % 2

ENABLE G—Do—

LEVEL {>c
SHIFTER

Figure 20. Function Diagram, VHC4053

http://onsemi.com
109



ORDERING & SHIPPING INFORMATION

MC74VHC4051, MC74VHC4052, MC74VHC4053

Device Package Shipping
MC74VHC4051D SOIC-16 48 Units / Rail
MC74VHC4051DR2 SOIC-16 2500 Units / Tape & Reel
MC74VHC4051DT TSSOP-16 96 Units / Rall
MC74VHC4051DTR2 TSSOP-16 2500 Units / Tape & Reel
MC74VHC4052D SOIC-16 48 Units / Rail
MC74VHC4052DR2 SOIC-16 2500 Units / Tape & Reel
MC74VHC4052DT TSSOP-16 96 Units / Rall
MC74VHC4052DTR2 TSSOP-16 2500 Units / Tape & Reel
MC74VHC4053D SOIC-16 48 Units / Rail
MC74VHC4053DR2 SOIC-16 2500 Units / Tape & Reel
MC74VHC4053DT TSSOP-16 96 Units / Rail
MC74VHC4053DTR2 TSSOP-16 2500 Units / Tape & Reel
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MC74VHC1G66

Advance Information
Analog Switch

The MC74VHC1G66 is an advanced high speed CMOS bilateral
analog switch fabricated with silicon gate CMOS technology. It
achieves high speed propagation delays and low ON resistances while
maintaining CMOS low power dissipation. This bilateral switch
controls analog and digital voltages that may vary across the full
power—supply range (from¢g/c to GND).

The MC74VHC1G66 is compatible in function to a single gate of
the High Speed CMOS MC74VHC4066 and the metal-gate CMOS
MC14066. The device has been designed so that the ON resistances
(RonN) are much lower and more linear over input voltage th@R Bf
the metal-gate CMOS or High Speed CMOS analog switches.

The ON/OFF control inputs are compatible with standard CMOS
outputs; with pull-up resistors, it is compatible with LSTTL outputs.

* High Speed:pp=TBD (Typ) at\V\cc=5V

* Low Power Dissipation:¢c = 2uA (Max) at Ta = 25°C

¢ Diode Protection Provided on Inputs and Outputs

* Improved Linearity and Lower ON Resistance over Input \oltage
than the MC14066 or the HC4066

* Pin and Function Compatible with Other Standard Logic Families

¢ Latchup Performance Exceeds 300 mA

¢ ESD Performance: HBM > 2000 V; MM > 200 V, CDM > 1500 V

ON Semiconductor
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SC-88A/SOT-353

DF SUFFIX
CASE 419A

MARKING DIAGRAM
.
vod

0
[
Pin 1
d = Date Code

¢ Chip Complexity: 11 FETs or 3 Equivalent Gates

PIN ASSIGNMENT

1 IN/OUT Xp

2 OUTI/IN Yp
INOUT Xa | 1 5 | Vee 3 GND

4 ON/OFF CONTROL

5 vce
OUTINYA| 2

GND| 3 4 | ONJOFF CONTROL
ORDERING INFORMATION

Seedetailed ordering and shipping information inthe package
dimensions section on page 117 of this data sheet.

5-Lead SOT-353 Pinout (Top View)

LOGIC SYMBOL

FUNCTION TABLE

ON/OFF CONTROL X1 On/Off Control Input  Btate of Analog Switch
INJOUT Xp <> 1 1f< > OUT/IN Yo Off
On

This document contains information on a new product. Specifications and information
herein are subject to change without notice.

0 Semiconductor Components Industries, LLC, 1999 111
November, 1999 — Rev. 1

Publication Order Number:
MC74VHC1G66/D




MC74VHC1G66

ABSOLUTE MAXIMUM RATINGS

Characteristics Symbol Value Unit
DC Supply Voltage Vce -0.5t0 +7.0 \%
Digital Input Voltage VIN -0.5to Vg +0.5 \Y
Analog Output Voltage Vs -05toVcc +05 \
Digital Input Diode Current Ik -20 mA
DC Supply Current, Vcc and GND Icc +25 mA
Power dissipation in still air, SC-88A 1 Pp 200 mw
Lead temperature, 1 mm from case for 10 s T 260 °C
Storage temperature Tstg —65 to +150 °C

tDerating — SC-88A Package: —3 mW/°C from 65° to 125°C

RECOMMENDED OPERATING CONDITIONS

Characteristics Symbol Min Max Unit
DC Supply Voltage Vce 4.5 55 \Y,
Digital Input Voltage VIN GND Vce \%
Analog Input Voltage Vis GND Vece \
Static or Dynamic Voltage Across Switch Vio* 1.2 \Y
Operating Temperature Range Ta -55 +85 °C
Input Rise and Fall Time tr, tf ns/V
ON/OFF Control Input Vcc =3.3V+0.3V 0 100
Ve =5.0V £ 0.5V 0 20

* For voltage drops across the switch greater than 1.2V (switch on), excessive V¢ current may be drawn; i.e. the current out of the switch may
contain both V¢ and switch input components. The reliability of the device will be unaffected unless the Maximum Ratings are exceeded.
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MC74VHC1G66

DC ELECTRICAL CHARACTERISTICS

Vce Tp =25°C Tp £85°C Ta £125°C
Symbol Parameter Test Conditions V) Min Typ Max Min Max Min Max | Unit
VIH Minimum High—Level RoN = Per Spec 2.0 15 15 15 \
Input Voltage 3.0 2.1 2.1 2.1
ON/OFF Control Input 4.5 3.15 3.15 3.15
55 3.85 3.85 3.85
VL Maximum Low-Level RoN = Per Spec 2.0 0.5 0.5 0.5 \
Input Voltage 3.0 0.9 0.9 0.9
ON/OFF Control Input 4.5 1.35 1.35 1.35
5.5 1.65 1.65 1.65
IIN Maximum Input VIN = Vcc or GND Oto 0.1 +1.0 +1.0 UA
Leakage Current 55
ON/OFF Control Input
lcc Maximum Quiescent VIN = Ve or GND 5.5 2.0 20 40 HA
Supply Current Vio = 0V
RON Maximum "ON”" VIN = VIH 3.0 30 50 70 100 Q
Resistance V|s =Vcc or GND 4.5 20 30 40 50
|lls| <10mA (Figure1) | 5.5 15 20 35 45
Endpoints 3.0 25 50 65 90 Q
VIN = VIH 45 12 20 26 40
V|s =V or GND 5.5 8 15 23 32
|lis| < 10mA (Figure 1)
IOFF Maximum Off-Channel | V|N = V)L 55 0.1 0.5 1.0 HA
Leakage Current Vis = Vcc or GND
Switch Off (Figure 2)
ION Maximum On—Channel | V|N = V|H 5.5 0.1 0.5 1.0 HA
Leakage V|s =V or GND
Current Switch On (Figure 3)
AC ELECTRICAL CHARACTERISTICS (Cjgad = 50 pF, Input t/tf = 3.0ns)
Ta =25°C Tp <£85°C Ta £125°C
vee A A A
Symbol Parameter Test Conditions V) Min Typ Max Min Max Min Max | Unit
tPLH: Maximum Propogation Ya = Open 2.0 1 5 6 7 ns
tPHL Delay, 3.0 0 2 3 4
Input Xto Y Figure 4 4.5 0 1 1 2
55 0 1 1 1
tpLZ, Maximum Propogation R =1000 2.0 15 35 46 57 ns
tPHZ Delay, 3.0 8 15 20 25
ON/OFF Control to Figure 5 4.5 6 10 13 17
Analog Output 5.5 4 7 9 11
tpzL, Maximum Propogation R =1000 Q 2.0 15 35 46 57 ns
tpzH Delay, 3.0 8 15 20 25
ON/OFF Control to Figure 5 4.5 6 10 13 17
Analog Output 55 4 7 9 11
CIN Maximum Input ON/OFF Control Input | 0.0 3 10 10 10 pF
C it
apactiance Contol Input = GND 5.0
Analog /0 4 10 10 10
Feedthrough 4 10 10 10
Typical @ 25 °C, Vcc = 5.0V
CpD Power Dissipation Capacitance (Note NO TAG) 18 pF

1. Cpp isdefined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
Average operating currentcan be obtained by the equation: Icc(opr) = Cpp ® Vcc o fin t Icc. Cppis usedto determine the no—load dynamic
power consumption; Pp = Cpp e Vo2 o fin + Icc » Vece.
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MC74VHC1G66

ADDITIONAL APPLICATION CHARACTERISTICS (Voltages Referenced to GND Unless Noted)

Limit
Symbol Parameter Test Conditions Vce 25°C Unit
BW Maximum On—Channel fin = 1 MHz Sine Wave 3.0 150 MHz
Bandwidth or Minimum Adjust fj,, voltage to obtain 0 dBm at Vs 4.5 175
Frequency Response Increase fjy = frequency until dB meter reads —3dB 5.5 200
Figure 7 R =50, C_=10pF
ISOoff Off-Channel Feedthrough fin = Sine Wave 3.0 -50 dB
Isolation Adjust i voltage to obtain 0 dBm at V|g 4.5 -50
Figure 8 fin = 10 kHz, R = 600%, C| =50 pF 55 -50
- - - 3.0 -40
fin = 1.0 kHz, R =509, C_ =10 pF 45 40
5.5 —-40
NOISEfeeq | Feedthrough Noise Control to Vin < 1 MHz Square Wave (t; = tf = 2ns) 3.0 45 mVpp
Switch Adjust R|_at setup so that Ig=0 A 4.5 60
Figure 9 R = 6002, C|_=50pF 5.5 130
- - 3.0 25
R =50, C_=10pF 45 30
55 60
THD Total Harmonic Distortion fin = 1 kHz, R = 10k, C|_ =50 pF %
Figure 10 THD = THDMeasured - THDSource
V|s = 3.0 Vpp sine wave 3.3 0.20
V|g = 4.0 Vpp sine wave 4.5 0.10
V|s = 5.0 Vpp sine wave 55 0.06

1. Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
Average operating currentcan be obtained by the equation:Icc(opRr)=Cpp ® Vcc ¢ fin tIcc. Cppis usedto determine the no—load dynamic
power consumption; Pp = Cpp e Vo2 e fin + IcceVce.:
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MC74VHC1G66

PLOTTER
POWER DC PARAMETER
SUPPLY COMPUTER ANALYZER
V
o cc
1

Figure 1. On Resistance Test Set-Up

Vee

5 |

ViH

1

Figure 3. Maximum On—Channel Leakage Current

Test Set-Up

Switch to Position 1 when testing tp 7 and tpz|_
Switch to Position 2 when testing tpHz and tpzH

TEST POINT
o

Vee

Figure 5. Propagation Delay Output Enable/Disable
Test Set-Up

[

*Includes all probe and jig capacitance.

Figure 2. Maximum Off—Channel Leakage Current
Test Set-Up

TEST
POINT

= FLH

Figure 4. Propagation Delay Test Set-Up

N/C 0—[ 1
Nic o— 2]
3

Vee

L

Figure 6. Power Dissipation Capacitance Test
Set-Up
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MC74VHC1G66

Vos Vis Vos
o o o
V Vi
0.1uF . =€ 0.1uF o ‘T‘C
tno— | B 5] in o——| T 5]
5]
—t+102 . B
dB T 1] dB R T 7]
Meter % _E 4 Meter % L _E 4 L
J_- - “*Includes all probe and jig capacitance. J_- L —L  “*Includes all probe and jig capacitance.
Figure 7. Maximum On—Channel Bandwidth Figure 8. Off-Channel Feedthrough Isolation Test
Test Set-Up Set-Up
To Distortion
Meter
(Vee)2
(Veo)2 Vis
Vi Vi
RL e cc 0.1uF . <£
RL 1 5] RLS fin oo 1 5 }—1
Vos VIN <1 MHz Vos —
2 =1t = 2 ns ° 1 12]
L T 5
Vi
3 [ [T 1" l 2] [4F—

*Includes all probe and jig capacitance.

Figure 9. Feedthrough Noise, ON/OFF Control to
Analog Out, Test Set-Up

YA 50% Ve

Figure 11. Propagation Delay,
Analog In to Analog Out Waveforms

*Includes all probe and jig capacitance.

i

Vee
—_— High
% Ve == - - = N Impedance

50% Vce \ 1o
AnalogOut | | — | | ~°°°° xOL
X go0r T OH

90%

50% Vee -|- - - - /

vee / \ High
tpzH < = tPHz Impedance

Figure 12. Propagation Delay, ON/OFF Control
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MC74VHC1G66

DEVICE ORDERING INFORMATION

Device Nomenclature
Temp Tape &
Circuit Range Device Package Reel Package Tape and Reel
Device Order Number Indicator | Identifier Technology | Function Suffix Suffix Type Size
SC-88A/
MC74VHC1G66DFT1 MC 74 VHC1G 66 DF T1 SOT-353 | 7-Inch/3000 Unit
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MC74VHC1GT66

Advance Information
Analog Switch

The MC74VHC1GT66 is an advanced high speed CMOS bilateral
analog switch fabricated with silicon gate CMOS technology. It

ON Semiconductor

achieves high speed propagation delays and low ON resistances while

maintaining CMOS low power dissipation. This bilateral switch
controls analog and digital voltages that may vary across the full
power—supply range (from¢g/c to GND).

The MC74VHC1GT66 is compatible in function to a single gate of
the very High Speed CMOS MC74VHCT4066. The device has been
designed so that the ON resistancegyjrare much lower and more
linear over input voltage thandy of the metal-gate CMOS or High
Speed CMOS analog switches.

The ON/OFF Control input is compatible with TTL-type input
thresholds allowing the device to be used as a logic—level translator
from 3.0V CMOS logic to 5.0V CMOS logic or from 1.8V CMOS
logic to 3.0V CMOS logic while operating at the high—voltage power
supply. The input protection circuitry on this device allows
overvoltage tolerance on the input, which provides protection when
voltages of up to 7V are applied, regardless of the supply voltage. This
allows the MC74VHC1GT66 to be used to interface 5V circuits to 3V
circuits.

* Low Power Dissipation:dc = 2uA (Max) at Ta = 25°C
¢ Diode Protection Provided on Inputs and Outputs

http://onsemi.com

SC-88A/SOT-353

DF SUFFIX
CASE 419A

MARKING DIAGRAM
1 1

VEd

o
LIt

Pin 1

d=

Date Code

* Improved Linearity and Lower ON Resistance over Input \Voltage

PIN ASSIGNMENT

* Pin and Function Compatible with Other Standard Logic Families

IN/OUT Xp

¢ Latchup Performance Exceeds 300 mA

OUTI/IN Yp

e ESD Performance: HBM > 2000 V; MM > 200 V, CDM > 1500 V

GND

ON/OFF CONTROL

ald|lw]|N]| -

VCC

INJOUT Xp | 1 5 [ Vee
OUTINYA| 2
GND| 3 4 | ON/OFF CONTROL

5-Lead SOT-353 Pinout (Top View)

ORDERING INFORMATION

Seedetailed ordering and shipping information inthe package
dimensions section on page 124 of this data sheet.

FUNCTION TABLE

On/Off Control Input

State of Analog Switch

LOGIC SYMBOL

L
H

Off
Oon

ON/OFF CONTROL X1
INOUT Xp <O 1 1|« OUT/IN Y

This document contains information on a new product. Specifications and information
herein are subject to change without notice.

0 Semiconductor Components Industries, LLC, 1999 118
November, 1999 — Rev. 2

Publication Order Number:
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MC74VHC1GT66

ABSOLUTE MAXIMUM RATINGS

Characteristics Symbol Value Unit
DC Supply Voltage Vce -0.5t0 +7.0 \%
Digital Input Voltage VIN -0.5to Vg +0.5 \Y
Analog Output Voltage Vs -05toVcc +05 \
Digital Input Diode Current Ik -20 mA
DC Supply Current, Vcc and GND Icc +25 mA
Power dissipation in still air, SC-88A 1 Pp 200 mw
Lead temperature, 1 mm from case for 10 s T 260 °C
Storage temperature Tstg —65 to +150 °C

tDerating — SC-88A Package: —3 mW/°C from 65° to 125°C

RECOMMENDED OPERATING CONDITIONS

Characteristics Symbol Min Max Unit
DC Supply Voltage Vce 4.5 55 \Y,
Digital Input Voltage VIN GND Vce \%
Analog Input Voltage Vis GND Vece \
Static or Dynamic Voltage Across Switch Vio* 1.2 \Y
Operating Temperature Range Ta -55 +85 °C
Input Rise and Fall Time tr, tf ns/V
ON/OFF Control Input Vcc =3.3V+0.3V 0 100
Ve =5.0V £ 0.5V 0 20

* For voltage drops across the switch greater than 1.2V (switch on), excessive V¢ current may be drawn; i.e. the current out of the switch may
contain both V¢ and switch input components. The reliability of the device will be unaffected unless the Maximum Ratings are exceeded.
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MC74VHC1GT66

DC ELECTRICAL CHARACTERISTICS

Vce Tp =25°C Tp £85°C Ta £125°C
Symbol Parameter Test Conditions V) Min Typ Max Min Max Min Max Unit
VIH Minimum High—Level RoN = Per Spec \%
Input Voltage 3.0 1.2 1.2 1.2
ON/OFF Control Input 4.5 2.0 2.0 2.0
55 2.0 2.0 2.0
VL Maximum Low-Level RoN = Per Spec \
Input Voltage 3.0 0.53 0.53 0.53
ON/OFF Control Input 4.5 0.8 0.8 0.8
55 0.8 0.8 0.8
IIN Maximum Input VIN = Vcc or GND Oto 0.1 +1.0 +1.0 UA
Leakage Current 55
ON/OFF Control Input
lcc Maximum Quiescent VIN = Ve or GND 5.5 2.0 20 40 HA
Supply Current Vio = 0V
lccT Quiescent ON/OFF Control at| 5.5 1.35 15 1.65 mA
Supply Current 3.4V
RON Maximum "ON” VIN = VIH 3.0 30 50 70 100 Q
Resistance V|s =Vcc or GND 4.5 20 30 40 50
|lis| <10mA (Figure1) | 5.5 15 20 35 45
Endpoints 3.0 25 50 65 90 Q
VIN = VIH 4.5 12 20 26 40
V|s =Vcc or GND 55 8 15 23 32
|lis| < 10mA (Figure 1)
lOFE Maximum Off-Channel | V|N = V)L 55 0.1 0.5 1.0 HA
Leakage Current V|s =V or GND
Switch Off (Figure 2)
ION Maximum On—Channel | V|N = V|H 55 0.1 0.5 1.0 HA
Leakage Vis = Vcc or GND
Current Switch On (Figure 3)
AC ELECTRICAL CHARACTERISTICS (Cjgad = 50 pF, Input t/tf = 3.0ns)
Ta =25°C Tp <85°C Ta £125°C
Vee A A A
Symbol Parameter Test Conditions V) Min Typ Max Min Max Min Max | Unit
tPLH, Maximum Ya = Open 2.0 1 5 6 7 ns
tPHL Propogation Delay, 3.0 0 2 3 4
Input Xto Y Figure 4 4.5 0 1 1 2
55 0 1 1 1
tpLz, Maximum R =1000 @ 2.0 15 35 46 57 ns
tPHZ Propogation Delay, 3.0 8 15 20 25
ON/OFF Control to Figure 5 4.5 6 10 13 17
Analog Output 55 4 7 9 11
tpzL, Maximum R =1000 @ 2.0 15 35 46 57 ns
tpzH Propogation Delay, 3.0 8 15 20 25
ON/OFF Control to Figure 5 4.5 6 10 13 17
Analog Output 55 4 7 9 11
CIN Maximum Input ON/OFF Control Input 0.0 3 10 10 10 pF
Capacitance Contol Input = GND 5.0
Analog I/0 4 10 10 10
Feedthrough 4 10 10 10
Typical @ 25 °C, V¢ = 5.0V
CpD Power Dissipation Capacitance (Note NO TAG) 18 pF

1. Cpp isdefined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
Average operating currentcan be obtained by the equation: Icc(opr) =Cpp ® Vcc *fin *+ Icc. Cppis usedto determine the no—load dynamic
power consumption; Pp = Cpp e Vo2 o fin + Icc » Vec.
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MC74VHC1GT66

ADDITIONAL APPLICATION CHARACTERISTICS (Voltages Referenced to GND Unless Noted)

Limit
Symbol Parameter Test Conditions Vce 25°C Unit
BW Maximum On—Channel fin = 1 MHz Sine Wave 3.0 150 MHz
Bandwidth or Minimum Adjust fj,, voltage to obtain 0 dBm at Vs 4.5 175
Frequency Response Increase fjy = frequency until dB meter reads —3dB 5.5 200
Figure 7 R =50, C_=10pF
ISOoff Off-Channel Feedthrough fin = Sine Wave 3.0 -50 dB
Isolation Adjust i voltage to obtain 0 dBm at V|g 4.5 -50
Figure 8 fin = 10 kHz, R = 600%, C| =50 pF 55 -50
- - - 3.0 -40
fin = 1.0 kHz, R =509, C_ =10 pF 45 40
5.5 —-40
NOISEfeeq | Feedthrough Noise Control to Vin < 1 MHz Square Wave (t; = tf = 2ns) 3.0 45 mVpp
Switch Adjust R|_at setup so that Ig=0 A 4.5 60
Figure 9 R = 6002, C|_=50pF 5.5 130
- - 3.0 25
R =50, C_=10pF 45 30
55 60
THD Total Harmonic Distortion fin = 1 kHz, R = 10k, C|_ =50 pF %
Figure 10 THD = THDMeasured - THDSource
V|s = 3.0 Vpp sine wave 3.3 0.20
V|g = 4.0 Vpp sine wave 4.5 0.10
V|s = 5.0 Vpp sine wave 55 0.06

1. Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.
Average operating currentcan be obtained by the equation:Icc(opRr)=Cpp ® Vcc ¢ fin tIcc. Cppis usedto determine the no—load dynamic
power consumption; Pp = Cpp e Vo2 e fin + IcceVce.:
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MC74VHC1GT66

PLOTTER
POWER DC PARAMETER
SUPPLY COMPUTER ANALYZER
V
o cc
]

Figure 1. On Resistance Test Set-Up

Figure 2. Maximum Off-Channel Leakage Current

Figure 3. Maximum On—Channel Leakage Current
Test Set-Up

Switch to Position 1 when testing tp 7z and tpz|.
Switch to Position 2 when testing tpHz and tpzH

TEST POINT
o

Vee

*Includes all probe and jig capacitance.

Figure 5. Propagation Delay Output Enable/Disable
Test Set-Up
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Figure 4. Propagation Delay Test Set—Up

Vee

—
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N/C

-
5 |
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Figure 6. Power Dissipation Capacitance Test

Set-Up



MC74VHC1GT66

Vos Vis Vos
[} (o) o
V V

0.1uF . £e 0.1uF o CC
fno—i| - F—T ol a—

[ ]

[ 2 VIH [ Ii

dB T 7] [ dB R T 7]
Meter % _E 4 Meter % L _E 4 L
J_- - “*Includes all probe and jig capacitance. J_- L — “*Includes all probe and jig capacitance.
Figure 7. Maximum On—Channel Bandwidth Figure 8. Off-Channel Feedthrough Isolation Test
Test Set-Up Set-Up
To Distortion
Meter
(Vee)2

(Vee)2 Vis

V Vi
RL e =y 0.1uF e =y
RL 1 5] RLS fip o} [1] 5]
Vos VIN < 1 MHz Vos —
2 tr=t= 2 ns ° 1 12 VIH
CL* T
\ [3]
: [ [ " ) Lot
GND l

*Includes all probe and jig capacitance.

Figure 9. Feedthrough Noise, ON/OFF Control to
Analog Out, Test Set—Up

YA 50% Ve

Figure 11. Propagation Delay,
Analog In to Analog Out Waveforms

*Includes all probe and jig capacitance.

VIH
_— High
50% Ve - Impedance
Analog Out xOL
OH
50% Ve - Hioh
——— 9
tpzH < = tPHz Impedance

Figure 12. Propagation Delay, ON/OFF Control
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DEVICE ORDERING INFORMATION

MC74VHC1GT66

Device Nomenclature

Temp Tape &
Circuit Range Device Package Reel Package Tape and Reel
Device Order Number Indicator | Identifier Technology | Function Suffix Suffix Type Size
SC-88A/
MC74VHC1GT66DFT1 MC 74 VHC1G T66 DF T1 SOT-353 | 7-Inch/3000 Unit
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MC74LVX4051

Product Preview
Analog Multiplexer /

Demultiplexer
High—Performance Silicon—Gate CMOS

ON Semiconductor

http://onsemi.com

The MC74LVX4051 utilizes silicon—gate CMOS technology to
achieve fast propagation delays, low ON resistances, and low OFF
leakage currents. This analog multiplexer/demultiplexer controls
analog voltages that may vary across the complete power supply range

(from Vccto VEE).
The LVX4051 is similar in pinout to the LVX8051, HC4051A and 1GBLELAJEF) FSI)?'C 16—;23;;?(@
the metal-gate MC14051B. The Channel-Select inputs determine CASE 7518 CASE 948F

which one of the Analog Inputs/Outputs is to be connected, by means
of an analog switch, to the Common Output/Input. When the Enable
pin is HIGH, all analog switches are turned off. PIN CONNECTION AND
The Channel-Select and Enable inputs are compatible with standard ~ MARKING DIAGRAM (Top View)
CMOS outputs; with pull-up resistors they are compatible with vee x2 x1 X0 X3 A B c
9

LSTTL outputs. [16] [15] [1a] [13] [12] [u] [1o]

This device has been designed so that the ON resistagggi$R
more linear over input voltage tharRof metal-gate CMOS analog
switches. )

¢ Fast Switching and Propagation Speeds

T ] T T o] 0T [

¢ | ow Crosstalk Between Switches @ 6 X X e Erabe v oD
EE

¢ Diode Protection on All Inputs/Outputs
¢ Analog Power Supply Range ¢ — GND) =2.0t0 6.0 V
¢ Digital (Control) Power Supply Range ¢ — GND) =2.0t0 6.0 V

* Improved Linearity and Lower ON Resistance Than Metal-Gate ORDERING INFORMATION
Counterparts - . p—
e Low Noise Device Package ipping
LOGIC DIAGRAM MC74LVX4051D SOIC TBD
MC74LVX4051 MC74LVX4051DT | TSSOP TBD

Single—Pole, 8—Position Plus Common Off

XS]
x1—<—>1:
anacos | 25 e >3 x COMMON FUNCTION TABLE — MC74LVX4051
INPUTS! | X3=2<={ MULTIPLEXER/ OUTPUT/
OUTPUTS | yg—wes]| DEMULTIPLEXER INPUT Control Inputs
X5 S > Select
2 Enable C B A ON Channels
XO—=—>
X7 4 e L L L L X0
- A 11 ] L L L H X1
CHANNEL [ 10 L L H L X2
SELECT b 0 L L H H X3
INPUTS | ¢ L H L L X4
ENABLE— L H L H X5
PIN16 =Vcc L H H L X6
PIN 8 = GND L H H H X7
PIN7 =Vgg H X X X NONE
This document contains information on a product under development. ON Semiconductor X = Don't Care
reserves the right to change or discontinue this product without notice.
O Semiconductor Components Industries, LLC, 2000 125 Publication Order Number:
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MC74LVX4051

MAXIMUM RATINGS*

This device contains protection
circuitry to guard against damage
due to high static voltages or electric
fields. However, precautions must
be taken to avoid applications of any
voltage higher than maximum rated
voltages to this high-impedance cir-
cuit. For proper operation, Vj, and
Vout should be constrained to the
range GND = (Vjnor Vout) = Vce.

Unused inputs must always be
tied to an appropriate logic voltage
level (e.g., either GND or Vcg).
Unused outputs must be left open.

Symbol Parameter Value Unit
VEE Negative DC Supply Voltage (Referenced to GND) -7.0t0+5.0 \%
Vce Positive DC Supply Voltage (Referenced to GND) -05t0+7.0 \%

(Referenced to VEE) -05t0+7.0
Vis Analog Input Voltage -05toVcc+05 | V
Vin Digital Input Voltage (Referenced to GND) -05toVcc+05| V
| DC Current, Into or Out of Any Pin +20 mA
Pp Power Dissipation in Still Air, SOIC Packaget 500 mw
TSSOP Packaget 450
Tstg Storage Temperature Range —65to+ 150 °C
TL Lead Temperature, 1 mm from Case for 10 Seconds 260 °C
*Maximum Ratings are those values beyond which damage to the device may occur.
Functional operation should be restricted to the Recommended Operating Conditions.
tDerating — SOIC Package: — 7 mW/°C from 65° to 125°C
TSSOP Package: — 6.1 mW/°C from 65° to 125°C
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Min Max | Unit
VEE Negative DC Supply Voltage (Referenced to GND) | —6.6 | GND \%
Vce Positive DC Supply Voltage (Referenced to GND) | 2.0 3.3 \%
(Referenced to VEg) | 2.0 6.6
Vis Analog Input Voltage VEE | Vcc \
Vin Digital Input Voltage (Referenced to GND) 0 Vce \%
V|o* Static or Dynamic Voltage Across Switch 1.2 \%
TA Operating Temperature Range, All Package Types -55 | +85 °C
tr, tf Input Rise/Fall Time ns/\V
(Channel Select or Enable Inputs)
Vcec=33V£03V 0 100
Vcc=50V+05V 0 20

*For voltage drops across switch greater than 1.2 V (switch on), excessive V¢ current may
be drawn; i.e., the current out of the switch may contain both Vcc and switch input
components. The reliability of the device will be unaffected unless the Maximum Ratings are

exceeded.

http://onsemi.com
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MC74LVX4052

Product Preview
Analog Multiplexer /

Demultiplexer
High—Performance Silicon-Gate CMOS ON Semiconductor

http://onsemi.com

The MC74LVX4052 utilizes silicon—gate CMOS technology to
achieve fast propagation delays, low ON resistances, and low OFF
leakage currents. This analog multiplexer/demultiplexer controls
analog voltages that may vary across the complete power supply range

(from Vccto VEE).
The LVX4052 is similar in pinout to the high—speed HC4052A, and 1GBLELAJEF) FSI)?'C 16—;23;;?(@
the metal-gate MC14052B. The Channel-Select inputs determine CASE 7518 CASE 948F

which one of the Analog Inputs/Outputs is to be connected, by means
of an analog switch, to the Common Output/Input. When the Enable
pin is HIGH, all analog switches are turned off. PIN CONNECTION AND
The Channel-Select and Enable inputs are compatible with standard ~ MARKING DIAGRAM (Top View)
CMOS outputs; with pull-up resistors they are compatible with Ycc X2 X1 X X0 X3 A B

LSTTL outputs. [16] [15] [14] [13] [12] [m] [a0] [o]

This device has been designed so that the ON resistagggi$R
more linear over input voltage tharRof metal-gate CMOS analog
switches. )

¢ Fast Switching and Propagation Speeds

* Low Crosstalk Between Switches Lo [2] [3] [4f Ls] Led [ [e]
* Diode Protection on All Inputs/Outputs Yooov2ov o ¥s YL Enable Veg GND
¢ Analog Power Supply Range ¢ — GND) =2.0t0 6.0 V

¢ Digital (Control) Power Supply Range ¢ — GND) =2.0t0 6.0 V

* Improved Linearity and Lower ON Resistance Than Metal-Gate ORDERING INFORMATION
Counterparts : —
e Low Noise Device Package Shipping
LOGIC DIAGRAM MC74LVX4052D SOIC TBD
MC?A.'I.'VXA'OSZ MC74LVX4052DT TSSOP TBD
Double—Pole, 4—Position Plus Common Off
Xol—zd—b
X1 7
15 XSWITCH  fesi x
X2 1 FUNCTION TABLE — MC74LVX4052
ANALOG 13___ ________ | ____ | COMMON
INPUTS/OUTPUTS 1 OUTPUTS/INPUTS Control Inputs
Y() —>
5 3 Select
Y] ——> <>
2 Y SWITCH Y Enable B A ON Channels
Y2 ——> -
V3t L L L Y0 X0
CHANELSELECT [ A7 1 ; ! v o
NG T — PIN 16 = Vce g 0 y v 3
- PIN7=VEg L H H Y3 X3
6 PIN 8 = GND H X X NONE
ENABLE X =Don't Care
NOTE: This device allows independent control of each switch. Channel-
Select Input A controls the X—Switch, Input B controls the Y-Switch
This document contains information on a product under development. ON Semiconductor
reserves the right to change or discontinue this product without notice.
0 Semiconductor Components Industries, LLC, 2000 127 Publication Order Number:

February, 2000 — Rev. 0 MC74LVX4052/D



MC74LVX4052

MAXIMUM RATINGS*

This device contains protection
circuitry to guard against damage
due to high static voltages or electric
fields. However, precautions must
be taken to avoid applications of any
voltage higher than maximum rated
voltages to this high-impedance cir-
cuit. For proper operation, Vj, and
Vout should be constrained to the
range GND < (Vjnor Vout) = Vce.

Unused inputs must always be
tied to an appropriate logic voltage
level (e.g., either GND or Vcg).
Unused outputs must be left open.

Symbol Parameter Value Unit
VEE Negative DC Supply Voltage (Referenced to GND) -7.0t0+5.0 \%
Vce Positive DC Supply Voltage (Referenced to GND) -05t0+7.0 \%

(Referenced to VEE) -05t0+7.0
Vis Analog Input Voltage VEg-0.5t0 \%
Vcc +0.5
Vin Digital Input Voltage (Referenced to GND) -05toVcc+05| V
| DC Current, Into or Out of Any Pin +20 mA
Pb Power Dissipation in Still Air, SOIC Packaget 500 mwW
TSSOP Packaget 450
Tstg Storage Temperature Range —65to+ 150 °C
TL Lead Temperature, 1 mm from Case for 10 Seconds 260 °C
*Maximum Ratings are those values beyond which damage to the device may occur.
Functional operation should be restricted to the Recommended Operating Conditions.
tDerating — SOIC Package: — 7 mW/°C from 65° to 125°C
TSSOP Package: — 6.1 mW/°C from 65° to 125°C
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Min Max | Unit
VEE Negative DC Supply Voltage (Referenced to GND) | —6.6 | GND \%
Vce Positive DC Supply Voltage (Referenced to GND) | 2.0 3.3 \Y
(Referenced to VEg) | 2.0 6.6
Vis Analog Input Voltage VEE | Vcc \
Vin Digital Input Voltage (Referenced to GND) 0 Vce \%
Vio* Static or Dynamic Voltage Across Switch 1.2 \%
TA Operating Temperature Range, All Package Types -55 | +85 °C
tr, tf Input Rise/Fall Time ns/\V
(Channel Select or Enable Inputs)
Vcec=33V£03V 0 100
Vcc=50V+05V 0 20

*For voltage drops across switch greater than 1.2 V (switch on), excessive V¢ current may
be drawn; i.e., the current out of the switch may contain both Vcc and switch input
components. The reliability of the device will be unaffected unless the Maximum Ratings are

exceeded.
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MC74LVX4053

Product Preview
Analog Multiplexer /

Demultiplexer
High—Performance Silicon—Gate CMOS

ON Semiconductor

http://onsemi.com

The MC74LVX4053 utilizes silicon—gate CMOS technology to
achieve fast propagation delays, low ON resistances, and low OFF
leakage currents. This analog multiplexer/demultiplexer controls
analog voltages that may vary across the complete power supply range

(from Vccto VEE).
The LVX4053 is similar in pinout to the LVX8053, HC4053A, and 1GBLELAJEF) FSI)?'C 16—;23;;?(@
the metal-gate MC14053B. The Channel-Select inputs determine CASE 7518 CASE 948F

which one of the Analog Inputs/Outputs is to be connected, by means
of an analog switch, to the Common Output/Input. When the Enable
pin is HIGH, all analog switches are turned off. PIN CONNECTION AND
The Channel-Select and Enable inputs are compatible with standard ~ MARKING DIAGRAM (Top View)
CMOS outputs; with pull-up resistors they are compatible with vee v x  x1 xo A C
4 12

B
LSTTL outputs. [16] [15] [14] [13] [12] [12] [w0] [o

This device has been designed so that the ON resistagggi$R
more linear over input voltage tharRof metal-gate CMOS analog
switches.

¢ Fast Switching and Propagation Speeds

e Low Crosstalk Between Switches Lof [2] [s] [ef [s] [6] [7] [&]

. . YL YO ZI Z Z0 Enable Vgg GND
¢ Diode Protection on All Inputs/Outputs neve VEE

¢ Analog Power Supply Range ¢ — GND) =2.0t0 6.0 V
¢ Digital (Control) Power Supply Range ¢ — GND) =2.0t0 6.0 V

¢ Improved Linearity and Lower ON Resistance Than Metal-Gate ORDERING INFORMATION
Counterparts
e Low Noise Device Package Shipping
LOGIC DIAGRAM MC74LVX4053D SoIC TBD
Triple Single—Pole, Double—Position Plus Common Off MC74LVX4053DT TSSOP TBD
X022 1 ]
13 X SWITCH <> X
X] ——>
2
Y0——> FUNCTION TABLE — MC74LVX4053
ANALOG 1 VSWITCH  fes=> y | COMMON
INPUTS/OUTPUTS | Y1—>- OUTPUTS/INPUTS Control Inputs
- _5 T T T T T Select
20 A ZSWITCH = |l 7 Enable C B A ON Channels
7] —=—> -
- L L L L Z0 YO X0
- A———1 L L L HJ| zo Yo x1
CHANNEL-SELECT | o 10 PIN16=Vcc L L H L Z0 Y1 X0
INPUTS c 9 PIN 8 = GND L L H H Z0 Y1 X1
~- 6 PIN7=VEg L H L L | z1 YO XoO
ENABLE L H L H|z1 Yo x1
NOTE: This device allows independent control of each switch. L H H L[ Z1 Y1 X0
Channel-Select Input A controls the X—Switch, Input B controls L H H H Z1 Yl X1
the Y=Switch and Input C controls the Z—Switch H X X X NONE
This document contains information on a product under development. ON Semiconductor X =Don't Care
reserves the right to change or discontinue this product without notice.
0 Semiconductor Components Industries, LLC, 2000 129 Publication Order Number:
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MC74LVX4053

MAXIMUM RATINGS*

This device contains protection
circuitry to guard against damage
due to high static voltages or electric
fields. However, precautions must
be taken to avoid applications of any
voltage higher than maximum rated
voltages to this high-impedance cir-
cuit. For proper operation, Vj, and
Vout should be constrained to the
range GND < (Vjnor Vout) = Vce.

Unused inputs must always be
tied to an appropriate logic voltage
level (e.g., either GND or Vcg).
Unused outputs must be left open.

Symbol Parameter Value Unit
VEE Negative DC Supply Voltage (Referenced to GND) -7.0t0+5.0 \%
Vce Positive DC Supply Voltage (Referenced to GND) -05t0+7.0 \%

(Referenced to VEE) -05t0+7.0
Vis Analog Input Voltage VEg-0.5t0 \%
Vcc +0.5
Vin Digital Input Voltage (Referenced to GND) -05toVcc+05| V
| DC Current, Into or Out of Any Pin +20 mA
Pb Power Dissipation in Still Air, SOIC Packaget 500 mwW
TSSOP Packaget 450
Tstg Storage Temperature Range —65to+ 150 °C
TL Lead Temperature, 1 mm from Case for 10 Seconds 260 °C
*Maximum Ratings are those values beyond which damage to the device may occur.
Functional operation should be restricted to the Recommended Operating Conditions.
tDerating — SOIC Package: — 7 mW/°C from 65° to 125°C
TSSOP Package: — 6.1 mW/°C from 65° to 125°C
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Min Max | Unit
VEE Negative DC Supply Voltage (Referenced to GND) | —6.6 | GND \%
Vce Positive DC Supply Voltage (Referenced to GND) | 2.0 3.3 \Y
(Referenced to VEg) | 2.0 6.6
Vis Analog Input Voltage VEE | Vcc \
Vin Digital Input Voltage (Referenced to GND) 0 Vce \%
Vio* Static or Dynamic Voltage Across Switch 1.2 \%
TA Operating Temperature Range, All Package Types -55 | +85 °C
tr, tf Input Rise/Fall Time ns/\V
(Channel Select or Enable Inputs)
Vcec=33V£03V 0 100
Vcc=50V+05V 0 20

*For voltage drops across switch greater than 1.2 V (switch on), excessive V¢ current may
be drawn; i.e., the current out of the switch may contain both Vcc and switch input
components. The reliability of the device will be unaffected unless the Maximum Ratings are

exceeded.
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MC74LVX4066

Quad Analog Switch/

Multiplexer/Demultiplexer
High—Performance Silicon—-Gate CMOS

ON Semiconductor

The MC74LVX4066 utilizes silicon—gate CMOS technology to
achieve fast propagation delays, low ON resistances, and low
OFF-channel leakage current. This bilateral
switch/multiplexer/demultiplexer controls analog and digital voltages
that may vary across the full power—supply range (frgngto GND).

The LVX4066 is identical in pinout to the metal-gate CMOS
MC14066 and the high—speed CMOS HC4066A. Each device has four
independent switches. The device has been designed so that the ON

resistances (BN) are much more linear over input voltage thayR 14-LEAD SOIC
of metal-gate CMOS analog switches. &SE?@TA

The ON/OFF control inputs are compatible with standard CMOS
outputs; with pull-up resistors, they are compatible with LSTTL
outputs.

* Fast Switching and Propagation Speeds

http://onsemi.com

14-LEAD TSSOP
DT SUFFIX
CASE 948G

PIN CONNECTION AND
MARKING DIAGRAM (Top View)

¢ High ON/OFF Output Voltage Ratio
* Low Crosstalk Between Switches w1
* Diode Protection on All Inputs/Outputs Ya L4 2
* Wide Power—Supply Voltage Ranged# — GND) = 2.0 to 6.0 Volts ve L3
* Analog Input Voltage Range @ — GND) = 2.0 to 6.0 Volts BON/O)éE L4
¢ Improved Linearity and Lower ON Resistance over Input \oltage conTroL [ 5
than the MC14016 or MC14066 CONIOFF [ 6
* Low Noise CONTE,% [

14
13
12
1

Vee
A ON/OFF
CONTROL

D ON/OFF
CONTROL
XD

10 YD

9 Yc

Xc

HpEpEpEREREREE

8

* Chip Complexity: 44 FETs or 11 Equivalent Gates

For detailed package marking information, see the Marking

LOGIC DIAGRAM

2

XALC-D— —>— Y

Diagram section on page 140 of this data sheet.

FUNCTION TABLE

State of
Analog Switch

13 |
A ON/OFF CONTROL On/Off Control
Input
Xg ——e— <3 v
L
5 ANALOG H
B ON/OFF CONTROL |

Off
On

OUTPUTS/INPUTS

C ONIOFF conTROL | ORDERING INFORMATION
1 10 Device Package Shipping
Xp ——=>— —>—— Yp
MC74LVX4066D SoIC 55 Units/Rail
12 | .
D ON/OFF CONTROL ANALOG INPUTS/OUTPUTS = Xa, Xg, XC. XD MC74LVX4066DR2 SoIC 2500 Units/Reel
PIN 14 = Ve ) )
PIN 7 =GND MC74LVX4066DT TSSOP 96 Units/Ralil
MC74LVX4066DTR2 | TSSOP 2500 Units/Reel
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MC74LVX4066

MAXIMUM RATINGS*

This device contains protection
circuitry to guard against damage
due to high static voltages or electric
fields. However, precautions must
be taken to avoid applications of any
voltage higher than maximum rated
voltages to this high-impedance cir-
cuit. For proper operation, Vj, and
Vout should be constrained to the
range GND = (Vjnor Vout) = Vce-

Unused inputs must always be
tied to an appropriate logic voltage
level (e.g., either GND or Vcg).
Unused outputs must be left open.
1/0 pins must be connected to a
properly terminated line or bus.

Symbol Parameter Value Unit
Vce Positive DC Supply Voltage (Referenced to GND) -05t0+7.0 \%
Vis Analog Input Voltage (Referenced to GND) -05toVec+05 | V
Vin Digital Input Voltage (Referenced to GND) -05toVec+05 | V
lin DC Current Into or Out of ON/OFF Control Pins +20 mA
Is DC Current Into or Out of Switch Pins +20 mA
Pp Power Dissipation in Still Air, SOIC Packaget 500 mw
TSSOP Packaget 450
Tstg Storage Temperature —65to + 150 °C
TL Lead Temperature, 1 mm from Case for 10 Seconds 260 °C
*Maximum Ratings are those values beyond which damage to the device may occur.
Functional operation should be restricted to the Recommended Operating Conditions.
tDerating — SOIC Package: — 7 mW/°C from 65° to 125°C
TSSOP Package: — 6.1 mW/°C from 65° to 125°C
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Min Max | Unit
Vce Positive DC Supply Voltage (Referenced to GND) 2.0 6.0 \%
Vis Analog Input Voltage (Referenced to GND) GND | Vcc \%
Vin Digital Input Voltage (Referenced to GND) GND | Vcc \%
V|o* Static or Dynamic Voltage Across Switch — 1.2 \%
TA Operating Temperature, All Package Types -55 | +85 °C
tr, tf Input Rise and Fall Time, ON/OFF Control ns/\V
Inputs (Figure 10) Vcc=33V+03V 0 100
Vcc=50V+05V 0 20

*For voltage drops across the switch greater than 1.2 V (switch on), excessive V¢ current may
be drawn; i.e., the current out of the switch may contain both Vcc and switch input
components. The reliability of the device will be unaffected unless the Maximum Ratings are

exceeded.

DC ELECTRICAL CHARACTERISTIC Digital Section (Voltages Referenced to GND)

Guaranteed Limit
Vce -55to0
Symbol Parameter Test Conditions \% 25°C = 85°C | = 125°C Unit
VIH Minimum High—Level Voltage Ron = Per Spec 2.0 15 15 15 \
ON/OFF Control Inputs 3.0 21 2.1 2.1
(Note 1) 4.5 3.15 3.15 3.15
55 3.85 3.85 3.85
VL Maximum Low-Level Voltage Ron = Per Spec 2.0 0.5 0.5 0.5 \
ON/OFF Control Inputs 3.0 0.9 0.9 0.9
(Note 1) 4.5 1.35 1.35 1.35
55 1.65 1.65 1.65
lin Maximum Input Leakage Current | Vjn = Vcc or GND 5.5V +0.1 +1.0 +1.0 UA
ON/OFF Control Inputs
Icc Maximum Quiescent Supply Vin = Ve or GND 55 4.0 40 160 HA
Current (per Package) Vip=0V

2. Specifications are for design target only. Not final specification limits.

http://onsemi.com
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DC ELECTRICAL CHARACTERISTICS Analog Section (Voltages Referenced to GND)

MC74LVX4066

Guaranteed Limit

Vce -55t0
Symbol Parameter Test Conditions \ 25°C < 85°C | = 125°C Unit
Ron Maximum “ON” Resistance Vin =VIH 2.0t — — — Q
V|s = Vcc to GND 3.0 40 45 50
|ls| = 10 mA (Figures 1, 2) 4.5 25 30 35
5.5 20 25 30
Vin=VIH 2.0 — — —
Vs =V or GND (Endpoints) 3.0 30 35 40
|ls] = 10 mA (Figures 1, 2) 4.5 25 30 35
5.5 20 25 30
ARon Maximum Difference in “ON” Vin =VIH 3.0 15 20 25 Q
Resistance Between Any Two V|g =1/2 (Vcc — GND) 45 10 12 15
Channels in the Same Package |Ig < 2.0 mA 5.5 10 12 15
loff Maximum Off-Channel Leakage | Vin = V)L 55 0.1 0.5 1.0 HA
Current, Any One Channel Vio = Vcce or GND
Switch Off (Figure 3)
lon Maximum On-Channel Leakage | Vin=VIH 55 0.1 0.5 1.0 HA
Current, Any One Channel V|s = Ve or GND
(Figure 4)

TAt supply voltage (Vcc) approaching 2 V the analog switch—on resistance becomes extremely non-linear. Therefore, for low—voltage
operation, it is recommended that these devices only be used to control digital signals (See Figure 1a).

AC ELECTRICAL CHARACTERISTICS (C| =50 pF, ON/OFF Control Inputs: t; = tf = 6 ns)

Guaranteed Limit
Vee —-55t0
Symbol Parameter \ 25°C < 85°C | < 125°C Unit
tPLH. Maximum Propagation Delay, Analog Input to Analog Output 2.0 4.0 6.0 8.0 ns
tPHL (Figures 8 and 9) 3.0 3.0 5.0 6.0
45 1.0 2.0 2.0
55 1.0 2.0 2.0
tpLZ, Maximum Propagation Delay, ON/OFF Control to Analog Output 2.0 30 35 40 ns
tpHZ (Figures 10 and 11) 3.0 20 25 30
4.5 15 18 22
5.5 15 18 20
tpzL, Maximum Propagation Delay, ON/OFF Control to Analog Output 2.0 20 25 30 ns
tpzH (Figures 10 and 1 1) 3.0 12 14 15
45 8.0 10 12
55 8.0 10 12
C Maximum Capacitance ON/OFF Control Input — 10 10 10 pF
Control Input = GND
Analog I/O — 35 35 35
Feedthrough — 1.0 1.0 1.0
Typical @ 25°C, Vcc =5.0V
CpD Power Dissipation Capacitance (Per Switch) (Figure 13)* 15 pF

*Used to determine the no—load dynamic power consumption: Pp = Cpp Vec2f + Icc Vec.

http://onsemi.com
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MC74LVX4066

ADDITIONAL APPLICATION CHARACTERISTICS (Voltages Referenced to GND Unless Noted)

Vce Limit*
Symbol Parameter Test Conditions \% 25°C Unit
BW Maximum On—Channel Bandwidth fin = 1 MHz Sine Wave 4.5 150 MHz
or Adjust fj, Voltage to Obtain 0 dBm at Vpog 55 160
Minimum Frequency Response Increase fjy Frequency Until dB Meter Reads — 3 dB
(Figure 5) R =50Q, C_ =10 pF
— Off-Channel Feedthrough Isolation | fj, = Sine Wave 4.5 -50 dB
(Figure 6) Adjust fj, Voltage to Obtain 0 dBm at V|g 5.5 -50
fin = 10 kHz, R|_ =600 Q, C|_ =50 pF
fihn=1.0MHz, RL=50Q,C =10pF | 45 -37
5.5 -37
— Feedthrough Noise, Control to Vin < 1 MHz Square Wave (t; = tf = 6 ns) 45 100 mVpp
Switch Adjust R|_ at Setup so that g =0 A 55 200
(Figure 7) R =600 Q, C|_ =50 pF
RL=10kQ, C =10pF [ 45 50
5.5 100
— Crosstalk Between Any Two fin = Sine Wave 4.5 -70 dB
Switches Adjust fip Voltage to Obtain 0 dBm at V|g 55 -70
(Figure 12) fin = 10 kHz, R_ =600 Q, C|_ =50 pF
fin=1.0MHz, R_=50Q, C_=10pF 45 —-80
5.5 -80
THD Total Harmonic Distortion fin = 1 kHz, R = 10 kQ, C_ =50 pF %
(Figure 14) THD = THDMeasured — THDSource
V|g = 4.0 Vpp sine wave 45 0.10
V|g = 5.0 Vpp sine wave 55 0.06

*Guaranteed limits not tested. Determined by design and verified by qualification.
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Figure 1a. Typical On Resistance,V ¢cc=2.0V, T =25°C
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Figure le. Typical On Resistance,V ¢cc =55V
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Figure 1d. Typical On Resistance,V cc=4.5V
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Figure 2. On Resistance Test Set-Up
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MC74LVX4066

SELECTED
CONTROL
INPUT

_1 ViL

Figure 3. Maximum Off Channel Leakage Current,
Any One Channel, Test Set-Up

VCC_T Vos
14 T
f —| ON }
in o— b——— As @
0.1y | S METER
I <
SELECTED JVCC
CONTROL
J__ 7 INPUT

*Includes all probe and jig capacitance.

Figure 5. Maximum On-Channel Bandwidth

Test Set-Up
Veer Vee Veer
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Figure 7. Feedthrough Noise, ON/OFF Control to
Analog Out, Test Set—Up
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Figure 9. Propagation Delay Test Set—Up
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Figure 11. Propagation Delay Test Set-Up
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Figure 14. Total Harmonic Distortion, Test Set—Up
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Figure 15. Plot, Harmonic Distortion

APPLICATION INFORMATION

The ON/OFF Control pins should be gt or GND logic Therefore, using the configuration in Figure 16, a maximum
levels, \cc being recognized as logic high and GND being analog signal of six volts peak—to—peak can be controlled.
recognized as a logic low. Unused analog inputs/outputs When voltage transients above ¥ and/or below GND
may be left floating (not connected). However, it is are anticipated on the analog channels, external diodes (Dx)
advisable to tie unused analog inputs and outputg o &f are recommended as shown in Figure 17. These diodes
GND through a low value resistor. This minimizes crosstalk should be small signal, fast turn—on types able to absorb the
and feedthrough noise that may be picked—up by the unusednaximum anticipated current surges during clipping. An
I/O pins. alternate method would be to replace the Dx diodes with

The maximum analog voltage swings are determined byMosorbs (Mosorhl is an acronym for high current surge
the supply voltagesycand GND. The positive peak analog protectors). Mosorbs are fast turn—on devices ideally suited
voltage should not excee@®¢. Similarly, the negative peak  for precise DC protection with no inherent wear out
analog voltage should not go below GND. In the example mechanism.
below, the difference betweerd¢ and GND is six volts.

J Vcc=6.0V Vee —T Vee
14 Dx 16 Dx
+60V— —+60V
ANALOG I/0 ANALOG O/l /\/ o]
— — ON
ov— —ov 5 b
X X
Vee t

SELECTED SELECTED =
CONTROL

INPUT
7

CONTROL

INPUTS
(Vcc OR GND)

INPUTS

INPUT : } OTHER CONTROL
(Vcc OR GND)

— } OTHER CONTROL

L
-

Figure 16. 6.0 V Application Figure 17. Transient Suppressor Application
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6 | | conTROL
14 | ( INPUTS
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J_ R*=2T0 10kQ J_

a. Using Pull-Up Resistors

CHANNEL 4
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CHANNEL 2

CHANNEL 1

Vpp=5V

MC74LVX4066

ANALOG
SIGNALS

+5V
A
ANALOG [ —] 14 —
SIGNALS | — —
LVXT4066
LSTTL/
NMOS/ 5
ABT/
ALS 6 | | conTrROL
14 | { INPUTS
15

1

;

b. Using LVXT4066
Figure 18. LSTTL/NMOS to CMOS Interface

Vcc=20TO7.0V

1 1

MC14504

[, |

[oe)

16

ANALOG
SIGNALS

1=

4 6
6 14
10 15

14
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=

:

Figure 19. TTL/INMOS-to—CMOS Level Converter
Analog Signal Peak—to—Peak Greater than 5 V
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L
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Figure 20. 4—Input Multiplexer
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MARKING DIAGRAMS

(Top View)
[ [5] [2] [] [0] [5] [5] b [19] 17 [m] o] [o] [s]
LVX4066 LVX
D) ) 4066
AWLYWW*
ALYW*
Ll [2] (3] [af [s] [ef [7] [ 2] 3] [«] 5] [e] 7]
14-LEAD SOIC 14-LEAD TSSOP
D SUFFIX DT SUFFIX
CASE 751A CASE 948G

*See Applications Note #AND8004/D for date code and traceability information.
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MC74LVXT4066

Quad Analog Switch/

Multiplexer/Demultiplexer
High—Performance Silicon—-Gate CMOS

ON Semiconductor

The MC74LVXT4066 utilizes silicon—gate CMOS technology to
achieve fast propagation delays, low ON resistances, and low
OFF-channel leakage current. This bilateral
switch/multiplexer/demultiplexer controls analog and digital voltages
that may vary across the full power—supply range (frgngto GND).

The LVXT4066 is identical in pinout to the metal-gate CMOS
MC14066 and the high—speed CMOS HC4066A. Each device has four
independent switches. The device has been designed so that the ON

resistances (BN) are much more linear over input voltage thayR 14-LEAD SOIC
of metal-gate CMOS analog switches. &SE?@TA

The ON/OFF control inputs are compatible with standard LSTTL
outputs. The input protection circuitry on this device allows
overvoltage tolerance on the ON/OFF control inputs, allowing the
device to be used as a logic—level translator from 3.0V CMOS logic to
5.0V CMOS Logic or from 1.8V CMOS logic to 3.0V CMOS Logic

http://onsemi.com

14-LEAD TSSOP
DT SUFFIX
CASE 948G

PIN CONNECTION AND
MARKING DIAGRAM (Top View)

while operating at the higher—voltage power supply.

The MC74LVXT4066 input structure provides protection when voltages N
up to 7V are applied, regardless of the supply voltage. This allows the va L4 2
MC74LVXT4066 to be used to interface 5V circuits to 3V circuits. yg [] 3
* Fast Switching and Propagation Speeds BON/o);E L4
¢ High ON/OFF Output Voltage Ratio contRoL L 5
* Low Crosstalk Between Switches Soorr [ 6
¢ Diode Protection on All Inputs/Outputs oo O 7

14
13
12
1

Vee
A ON/OFF
CONTROL

D ON/OFF
CONTROL
XD

10 YD

9 Yc

Xc

HpEpEpEREREREE

8

* Wide Power—Supply Voltage Ranged# — GND) = 2.0 to 6.0 Volts
¢ Analog Input Voltage Range ¢ — GND) = 2.0 to 6.0 \olts

* Improved Linearity and Lower ON Resistance over Input \oltage
than the MC14016 or MC14066

For detailed package marking information, see the Marking
Diagram section on page 150 of this data sheet.

. .
Low Noise FUNCTION TABLE
LOGIC DIAGRAM
On/Off Control State of
XA L<->— | - A Input Analog Switch
A ONJOFF CONTROL —2—————1 L off
. 3 H On
Xg ——<>— —>—— Yp
5 ] ANALOG
B ON/OFF CONTROL OUTPUTS/INPUTS
8
Xc Yc ORDERING INFORMATION
C ON/OFF CONTROL Device Package Shipping
11 10
Xp — <> —<>—— Yp MC74LVXT4066D SOIC 55 Units/Rail
D ONIOFF CONTROL —2———1 MC74LVXT4066DR2 | SOIC | 2500 Units/Reel
ANALOG INPUTS/OUTPUTS = Xa, Xg, XC, XD MC74LVXT4066DT TSSOP 96 Units/Rail
PIN 14 = Vog .
PIN 7 = GND MC74LVXT4066DTR2| TSSOP | 2500 Units/Reel
0 Semiconductor Components Industries, LLC, 2000 141 Publication Order Number:

March, 2000 — Rev. 1

MC74LVXT4066/D




MAXIMUM RATINGS*

MC74LVXT4066

Symbol Parameter Value Unit
Vce Positive DC Supply Voltage (Referenced to GND) -05t0+7.0 \%
Vis Analog Input Voltage (Referenced to GND) -05toVec+05 | V
Vin Digital Input Voltage (Referenced to GND) -05toVec+05 | V
| DC Current Into or Out of Any Pin -20 mA
PD Power Dissipation in Still Air, SOIC Packaget 500 mw
TSSOP Packaget 450
Tstg Storage Temperature —65to + 150 °C
TL Lead Temperature, 1 mm from Case for 10 Seconds 260 °C
*Maximum Ratings are those values beyond which damage to the device may occur.
Functional operation should be restricted to the Recommended Operating Conditions.
tDerating — SOIC Package: — 7 mW/°C from 65° to 125°C
TSSOP Package: — 6.1 mW/°C from 65° to 125°C
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Min Max | Unit
Vce Positive DC Supply Voltage (Referenced to GND) 2.0 55 \%
Vis Analog Input Voltage (Referenced to GND) GND | Vcc \%
Vin Digital Input Voltage (Referenced to GND) GND | Vcc \%
V|o* Static or Dynamic Voltage Across Switch — 1.2 \%
TA Operating Temperature, All Package Types -55 | +85 °C
tr, tf Input Rise and Fall Time, ON/OFF Control ns/\V
Inputs (Figure 10) Vcc=33V+03V 0 100
Vcc=50V+05V 0 20

*For voltage drops across the switch greater than 1.2 V (switch on), excessive V¢ current may
be drawn; i.e., the current out of the switch may contain both Vcc and switch input
components. The reliability of the device will be unaffected unless the Maximum Ratings are

exceeded.

DC ELECTRICAL CHARACTERISTIC Digital Section (Voltages Referenced to GND)

This device contains protection
circuitry to guard against damage
due to high static voltages or electric
fields. However, precautions must
be taken to avoid applications of any
voltage higher than maximum rated
voltages to this high-impedance cir-
cuit. For proper operation, Vj, and
Vout should be constrained to the
range GND < (Vjnor Vout) = Vce.

Unused inputs must always be
tied to an appropriate logic voltage
level (e.g., either GND or Vcg).
Unused outputs must be left open.
1/0 pins must be connected to a
properly terminated line or bus.

Guaranteed Limit
Vce -55to0
Symbol Parameter Test Conditions \% 25°C = 85°C | = 125°C Unit

VIH Minimum High—-Level Voltage Ron = Per Spec 3.0 1.2 12 1.2 \
ON/OFF Control Inputs 4.5 2.0 2.0 2.0
(Note 1) 5.5 2.0 2.0 2.0

ViL Maximum Low—Level Voltage Ron = Per Spec 3.0 0.53 0.53 0.53 \
ON/OFF Control Inputs 4.5 0.8 0.8 0.8
(Note 1) 5.5 0.8 0.8 0.8

lin Maximum Input Leakage Current | Vinh = Vcc or GND 55 +0.1 +1.0 +10 HA
ON/OFF Control Inputs

Icc Maximum Quiescent Supply Vin = Vcc or GND 5.5 4.0 40 160 HA
Current (per Package) Vip=0V

3. Specifications are for design target only. Not final specification limits.
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DC ELECTRICAL CHARACTERISTICS Analog Section (Voltages Referenced to GND)

MC74LVXT4066

Guaranteed Limit

Vce -55t0
Symbol Parameter Test Conditions \ 25°C < 85°C | = 125°C Unit
Ron Maximum “ON” Resistance Vin =VIH 2.0t — — — Q
V|s = Vcc to GND 3.0 40 45 50
Ig = 2.0 mA (Figures 1, 2) 4.5 25 28 35
5.5 20 25 30
Vin=VIH 2.0 — — —
Vs =V or GND (Endpoints) 3.0 30 35 40
Ig = 2.0 mA (Figures 1, 2) 4.5 25 28 35
5.5 20 25 30
ARon Maximum Difference in “ON” Vin =VIH 3.0 15 20 25 Q
Resistance Between Any Two V|g =1/2 (Vcc — GND) 45 10 12 15
Channels in the Same Package |Ig < 2.0 mA 5.5 10 12 15
loff Maximum Off-Channel Leakage | Vin = V)L 55 0.1 0.5 1.0 HA
Current, Any One Channel Vio = Vcce or GND
Switch Off (Figure 3)
lon Maximum On-Channel Leakage | Vin=VIH 55 0.1 0.5 1.0 HA
Current, Any One Channel V|s = Ve or GND
(Figure 4)

TAt supply voltage (Vcc) approaching 2 V the analog switch—on resistance becomes extremely non-linear. Therefore, for low—voltage

operation, it is recommended that these devices only be used to control digital signals.

AC ELECTRICAL CHARACTERISTICS (C| =50 pF, ON/OFF Control Inputs: t; = tf = 6 ns)

Guaranteed Limit
Vee —-55t0
Symbol Parameter \ 25°C < 85°C | < 125°C Unit
tPLH. Maximum Propagation Delay, Analog Input to Analog Output 2.0 4.0 6.0 8.0 ns
tPHL (Figures 8 and 9) 3.0 3.0 5.0 6.0
45 1.0 2.0 2.0
55 1.0 2.0 2.0
tpLZ, Maximum Propagation Delay, ON/OFF Control to Analog Output 2.0 30 35 40 ns
tpHZ (Figures 10 and 11) 3.0 20 25 30
4.5 15 18 22
5.5 15 18 20
tpzL, Maximum Propagation Delay, ON/OFF Control to Analog Output 2.0 20 25 30 ns
tpzH (Figures 10 and 1 1) 3.0 12 14 15
45 8.0 10 12
55 8.0 10 12
C Maximum Capacitance ON/OFF Control Input — 10 10 10 pF
Control Input = GND
Analog I/O — 35 35 35
Feedthrough — 1.0 1.0 1.0
Typical @ 25°C, Vcc =5.0V
CpD Power Dissipation Capacitance (Per Switch) (Figure 13)* 15 pF

*Used to determine the no—load dynamic power consumption: Pp = Cpp Vec2f + Icc Vec.
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MC74LVXT4066

ADDITIONAL APPLICATION CHARACTERISTICS (Voltages Referenced to GND Unless Noted)

Vce Limit*
Symbol Parameter Test Conditions \% 25°C Unit
BW Maximum On—Channel Bandwidth fin = 1 MHz Sine Wave 4.5 150 MHz
or Minimum Frequency Response Adjust fj, Voltage to Obtain 0 dBm at Vpog 55 160
(Figure 5) Increase fjy Frequency Until dB Meter Reads — 3 dB
RL=50Q, C_=10pF
— Off-Channel Feedthrough Isolation | fj, = Sine Wave 4.5 -50 dB
(Figure 6) Adjust fj, Voltage to Obtain 0 dBm at V|g 5.5 -50
fin = 10 kHz, R|_ =600 Q, C|_ =50 pF
fin=1.0 MHz, R =50 Q, C|_= 10 pF 4.5 -37
5.5 -37
— Feedthrough Noise, Control to Vin < 1 MHz Square Wave (t; = tf = 3 ns) 45 100 mVpp
Switch Adjust R|_ at Setup so that g =0 A 55 200
(Figure 7) R =600 Q, C|_ =50 pF
R =10kQ, C_ =10 pF 4.5 50
5.5 100
— Crosstalk Between Any Two fin = Sine Wave 4.5 -70 dB
Switches Adjust fip Voltage to Obtain 0 dBm at V|g 55 -70
(Figure 12) fin = 10 kHz, R_ =600 Q, C|_ =50 pF
fin=1.0 MHz, R =50 Q, C|_=10 pF 4.5 -80
5.5 -80
THD Total Harmonic Distortion fin = 1 kHz, R = 10 kQ, C_ =50 pF %
(Figure 14) THD = THDMeasured — THDSource
V|g = 4.0 Vpp sine wave 45 0.10
V|g = 5.0 Vpp sine wave 55 0.06

*Guaranteed limits not tested. Determined by design and verified by qualification.
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Figure 1a. Typical On Resistance,V ¢cc=2.0V, T =25°C
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Figure 1d. Typical On Resistance,V cc=4.5V
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Figure 2. On Resistance Test Set-Up
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Figure 3. Maximum Off Channel Leakage Current,
Any One Channel, Test Set-Up
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*Includes all probe and jig capacitance.

Figure 5. Maximum On-Channel Bandwidth

Test Set-Up
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Figure 7. Feedthrough Noise, ON/OFF Control to
Analog Out, Test Set—Up
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Figure 15. Plot, Harmonic Distortion

APPLICATION INFORMATION

The ON/OFF Control pins should be givor V)| logic Therefore, using the configuration in Figure 16, a maximum
levels, fH being recognized as logic high ang \being analog signal of six volts peak—to—peak can be controlled.
recognized as a logic low. Unused analog inputs/outputs When voltage transients above ¥ and/or below GND
may be left floating (not connected). However, it is are anticipated on the analog channels, external diodes (Dx)
advisable to tie unused analog inputs and outputgto&f are recommended as shown in Figure 17. These diodes
GND through a low value resistor. This minimizes crosstalk should be small signal, fast turn—on types able to absorb the
and feedthrough noise that may be picked—up by the unusednaximum anticipated current surges during clipping. An
I/O pins. alternate method would be to replace the Dx diodes with

The maximum analog voltage swings are determined byMosorbs (Mosorfl is an acronym for high current surge
the supply voltagesycand GND. The positive peak analog protectors). Mosorbs are fast turn—on devices ideally suited
voltage should not excee@®¢. Similarly, the negative peak  for precise DC protection with no inherent wear out
analog voltage should not go below GND. In the example mechanism.
below, the difference betweerd¢ and GND is six volts.

J Vcc=6.0V Vee —T Vee
14 Dx 16 Dx
+60V— —+60V
ANALOG I/0 ANALOG O/l /\/ o ]
— — ON
ov— —ov 5 b
X X
ViH t

SELECTED -
CONTROL

CONTROL
INPUT : } OTHER CONTROL

INPUT
7

SELECTED =
i

INPUTS
(VIHOR VL)

INPUTS

— } OTHER CONTROL
(VIHOR V)

It N

Figure 16. 6.0 V Application Figure 17. Transient Suppressor Application
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a. Low Voltage Logic Level Shifting Control
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Figure 19. 4-Input Multiplexer

Figure 18. Low Voltage CMOS Interface
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D SIGNALS | — — [ SIGNAL:
LVXT4066
LSTTL/
NMOS/ 5
ABT/
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MARKING DIAGRAMS

(Top View)
[@] [@] [ [ [©] [3] [3] [14] [13] [12] [u] [i] [o] [e]
LVXT4066 LVXT
D) ) 4066
AWLYWW
ALYW*
[T 2T 37 2] BT 6] [ T EEE
14-LEAD SOIC 14-LEAD TSSOP
D SUFFIX DT SUFFIX
CASE 751A CASE 948G

*See Applications Note #AND8004/D for date code and traceability information.
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MC74LVX8051

Analog Multiplexer /

Demultiplexer
High—Performance Silicon—-Gate CMOS

The MC74LVX8051 utilizes silicon—gate CMOS technology to
achieve fast propagation delays, low ON resistances, and low OFF hiip: .
. . ) ttp://onsemi.com
leakage currents. This analog multiplexer/demultiplexer controls
analog voltages that may vary across the complete power supply range
(from Vccto GND).
The LVX8051 is similar in pinout to the high-speed HC4051A and
the metal-gate MC14051B. The Channel-Select inputs determine
which one of the Analog Inputs/Outputs is to be connected, by means  16-LEAD SOIC 16-LEAD TSSOP

ON Semiconductor

of an analog switch, to the Common Output/Input. When the Enable cDA§|L5JF7§I1XB EZSSEUE'):Z?IE
pin is HIGH, all analog switches are turned off.
The Channel-Select and Enable inputs are compatible with standard PIN CONNECTION AND
CMOS outputs; with pull-up resistors they are compatible with MARKING DIAGRAM (Top View)
LSTTL outputs. v
This device has been designed so that the ON resistaggei§R cc
more linear over input voltage tharRof metal-gate CMOS analog |_| |_| |_| |_| |_| |_| |_| |_|
switches.
¢ Fast Switching and Propagation Speeds )

¢ | ow Crosstalk Between Switches

* Diode Protection on All Inputs/Outputs |_| |_| |_| |_| |_| |_| |_| |_|

* Analog Power Supply Range ¢ — GND) = 2.0t0 6.0 V x4 X7 X5 Enable NC  GND
s _ For detailed package marking information, see the Marking

¢ Digital (Control) Power Supply Range ¢¢— GND) =2.0t0 6.0 V Diagram section on page 161 of this data sheet,

* Improved Linearity and Lower ON Resistance Than Metal-Gate

Counterparts
¢ |Low Noise FUNCTION TABLE — MC74LVX8051
* |In Compliance With the Requirements of JEDEC Standard No. 7A Control Inputs
¢ Chip Complexity: LVX8051 — 184 FETs or 46 Equivalent Gates Select
Enable C B A ON Channels
LOGIC DIAGRAM L L L L X0
MC74LVX8051 L L L H X1
Single—Pole, 8—Position Plus Common Off L L H L X2
: L L H H X3
- 1 L H L L X4
X0 L H L H X5
x]_ﬂ(—b L H H L X6
15 L H H H X7
X2——> 3 ., COMMON
> X H X X X NONE
AINALOS | w3 2em]  MULTIPLEXERI OUTPUT/ ,
OUTPUTS | y4—lwes| DEMULTIPLEXER INPUT X = Don't Care
5
X6= == ORDERING INFORMATION
_x7—<—>
S Device Package Shipping
CHANNEL | 10
SELECT | B MC74LVX8051D soIC 48 Units/Rail
INPUTS | o2
ENABLE=2 MC74LVX8051DR2 SOIC | 2500 Units/Reel
PIN 16 = Ve . .
PIN 8 = GND MC74LVX8051DT TSSOP 96 Units/Rail
MC74LVX8051DTR2 | TSSOP | 2500 Units/Reel
0 Semiconductor Components Industries, LLC, 2000 151 Publication Order Number:

March, 2000 — Rev. 2 MC74LVX8051/D



MC74LVX8051

MAXIMUM RATINGS*

This device contains protection
circuitry to guard against damage
due to high static voltages or electric
fields. However, precautions must
be taken to avoid applications of any
voltage higher than maximum rated
voltages to this high-impedance cir-
cuit. For proper operation, Vj, and
Vout should be constrained to the
range GND < (Vjnor Vout) = Vce.

Unused inputs must always be
tied to an appropriate logic voltage
level (e.g., either GND or Vcg).
Unused outputs must be left open.

Symbol Parameter Value Unit
Vce Positive DC Supply Voltage (Referenced to GND) -05t0+7.0 \%
Vis Analog Input Voltage -05toVcc+05| V
Vin Digital Input Voltage (Referenced to GND) -05toVcc+05| V
| DC Current, Into or Out of Any Pin +20 mA
Pp Power Dissipation in Still Air, SOIC Packaget 500 mw
TSSOP Packaget 450
Tstg Storage Temperature Range —65to+ 150 °C
TL Lead Temperature, 1 mm from Case for 10 Seconds 260 °C
*Maximum Ratings are those values beyond which damage to the device may occur.
Functional operation should be restricted to the Recommended Operating Conditions.
tDerating — SOIC Package: — 7 mW/°C from 65° to 125°C
TSSOP Package: — 6.1 mW/°C from 65° to 125°C
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Min Max | Unit
Vce Positive DC Supply Voltage (Referenced to GND) | 2.0 6.0 \Y
Vis Analog Input Voltage 0.0 | Vcc \
Vin Digital Input Voltage (Referenced to GND) GND | Vcc \Y
Vio* Static or Dynamic Voltage Across Switch 12 \
TA Operating Temperature Range, All Package Types -55 | +85 °C
tr, tf Input Rise/Fall Time ns/\V
(Channel Select or Enable Inputs)
Vcec=33V£03V 0 100
Vcc=50V+05V 0 20

*For voltage drops across switch greater than 1.2 V (switch on), excessive V¢ current may
be drawn; i.e., the current out of the switch may contain both Vcc and switch input
components. The reliability of the device will be unaffected unless the Maximum Ratings are

exceeded.
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MC74LVX8051

DC CHARACTERISTICS — Digital Section (Voltages Referenced to GND)

Guaranteed Limit
Vce
Symbol Parameter Condition \ —551t025°C | <85°C | <125°C | Unit
VIH Minimum High—Level Input Ron = Per Spec 2.0 1.50 1.50 1.50 \
Voltage, Channel-Select or 3.0 2.10 2.10 2.10
Enable Inputs 4.5 3.15 3.15 3.15
5.5 3.85 3.85 3.85
VL Maximum Low-Level Input Ron = Per Spec 2.0 0.5 0.5 0.5 \
Voltage, Channel-Select or 3.0 0.9 0.9 0.9
Enable Inputs 45 1.35 1.35 1.35
5.5 1.65 1.65 1.65
lin Maximum Input Leakage Current, | Vin =Vcc or GND 55 +0.1 +1.0 +1.0 HA
Channel-Select or Enable Inputs
Icc Maximum Quiescent Supply Channel Select, Enable and 55 4.0 40 160 pA
Current (per Package) V|s =V or GND;
Viop=0V
DC ELECTRICAL CHARACTERISTICS Analog Section
Guaranteed Limit
Vce —-55to0
Symbol Parameter Test Conditions \ 25°C = 85°C | = 125°C | Unit
Ron Maximum “ON” Resistance Vin =VjLor V|4 3.0 40 45 50 Q
V|s =V to GND 4.5 30 32 37
|ls| = 10.0 mA (Figures 1, 2) 55 25 28 30
Vin =VjLor ViH 3.0 30 35 40
V|s =V or GND (Endpoints) 4.5 25 28 35
|ls| = 10.0 mA (Figures 1, 2) 55 20 25 30
ARgn Maximum Difference in “ON” Vin =VjLor V4 3.0 15 20 25 Q
Resistance Between Any Two Vis =1/2 (Vcc — GND) 4.5 8.0 12 15
Channels in the Same Package |[|lg|] < 10.0 mA 55 8.0 12 15
loff Maximum Off—-Channel Leakage | Vijn = V)L or V|y; 55 0.1 0.5 1.0 HA
Current, Any One Channel V|0 = Ve or GND;
Switch Off (Figure 3)
Maximum Off-Channel Vin = VL or ViH; 55 0.2 2.0 4.0
Leakage Current, V|0 =V or GND;
Common Channel Switch Off (Figure 4)
lon Maximum On—Channel Vin = VL or Viu; 55 0.2 2.0 4.0 HA
Leakage Current, Switch—to—Switch =
Channel-to—Channel Vcc or GND; (Figure 5)
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MC74LVX8051

AC CHARACTERISTICS (Cy =50 pF, Input t; = t; = 3 ns)

Guaranteed Limit
Vce

Symbol Parameter \ -55to 25°C <85°C <125°C Unit

tPLH; Maximum Propagation Delay, Channel-Select to Analog Output 2.0 30 35 40 ns
tPHL (Figure 9) 3.0 20 25 30
4.5 15 18 22
5.5 15 18 20

tPLH: Maximum Propagation Delay, Analog Input to Analog Output 2.0 4.0 6.0 8.0 ns
tPHL (Figure 10) 3.0 3.0 5.0 6.0
4.5 1.0 2.0 2.0
5.5 1.0 2.0 2.0

tpLz, Maximum Propagation Delay, Enable to Analog Output 2.0 30 35 40 ns
tpHZ (Figure 11) 3.0 20 25 30
4.5 15 18 22
5.5 15 18 20

tpzL, Maximum Propagation Delay, Enable to Analog Output 2.0 20 25 30 ns
tpzH (Figure 11) 3.0 12 14 15
4.5 8.0 10 12
5.5 8.0 10 12

Cin Maximum Input Capacitance, Channel-Select or Enable Inputs 10 10 10 pF

Ciio Maximum Capacitance Analog I/0 35 35 35 pF
(All Switches Off) Common O/ 130 130 130
Feedthrough 1.0 1.0 1.0

CpD Typical @ 25 °C, Ve =5.0 V pF

Power Dissipation Capacitance (Figure 13)* 45

* Used to determine the no—load dynamic power consumption: Pp = Cpp Vcc2f + Icc Vee.
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MC74LVX8051

ADDITIONAL APPLICATION CHARACTERISTICS (GND=0V)

Limit*
Vce
Symbol Parameter Condition \ 25°C Unit
BW Maximum On—Channel Bandwidth | fj, = 1MHz Sine Wave; Adjust fj, Voltage to Obtain MHz
or Minimum Frequency Response | 0dBm at Vog; Increase fj, Frequency Until dB
. . 3.0 80
(Figure 6) Meter Reads —3dB; 45 80
R =50Q, C|_ = 10pF 55 80
— Off-Channel Feedthrough Isolation | fin = Sine Wave; Adjust fj, Voltage to Obtain 0dBm 3.0 -50 dB
(Figure 7) atV|s 4.5 -50
fin = 10kHz, R|_ = 600Q, C| = 50pF 55 -50
3.0 =37
45 =37
fin = 1.0MHz, R = 50Q, C|_= 10pF 5.5 =37
— Feedthrough Noise. Vin < 1IMHz Square Wave (t = tf = 6ns); Adjust R 3.0 25 mVpp
Channel-Select Input to Common at Setup so that Ig = 0A,; 4.5 105
I/0 (Figure 8) Enable = GND R =600Q, C|_ = 50pF 55 135
3.0 35
45 145
Rp = 10kQ, C|_ = 10pF 55 190
THD Total Harmonic Distortion fin = 1kHz, R = 10kQ, C|_ = 50pF %
(Figure 14) THD = THDmeasured — THDsource
V|g = 2.0Vpp sine wave 3.0 0.10
V|s = 4.0Vpp sine wave 4.5 0.08
V|s = 5.0Vpp sine wave 5.5 0.05

*Limits not tested. Determined by design and verified by qualification.

40

35

/ //\\K

30

25

AN

20

15

=
/// ‘\\ N esec
e

25°C

I~ _s5°C

10

Ron» ON RESISTANCE (OHMS)

1.0 20 3.0 40
Vin, INPUT VOLTAGE (VOLTS)

Figure la. Typical On Resistance,V ¢cc=3.0V
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Ron, ON RESISTANCE (OHMS)

MC74LVX8051

30 25
2 3 5 T
———— . % / / Te— 85°C
% __— /\> 125¢ & Pas |
— / —~ 8°C u | ] ~— 25°C
A~ —%®4 =P T -5C
15 - =~ 5°C O
wn
1]
x 10
10 5
§
5 © 5
0 0
0 1.0 20 3.0 4.0 5.0 0 1.0 20 3.0 4.0 5.0 6.0
VN, INPUT VOLTAGE (VOLTS) VN, INPUT VOLTAGE (VOLTS)
Figure 1b. Typical On Resistance,V ¢cc =45V Figure 1c. Typical On Resistance,V cc =55V
PLOTTER
[}
y
PROGRAMMABLE
POWER <—>| MINI COMPUTER DC ANALYZER
SUPPLY
e —— Vce
DEVICE
UNDER TEST
ANALOG IN > COMMON OUT
GND = Y GND

Figure 2. On Resistance Test Set-Up
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MC74LVX8051

16 _t Vee
OFF

OFF COMMON O/I

Figure 3. Maximum Off Channel Leakage Current,
Any One Channel, Test Set-Up

v |
cC % vee
————o N/
GND OFF COMMON OFi
Vee ANALOG 110

V|L<_6

_:EB

Figure 5. Maximum On Channel Leakage Current,
Channel to Channel, Test Set-Up

Vis Vee A vos
0.1pF 16 T dB
fin o— OFF T METER
RL I cL* % RL
= -
6
E 8

CHANNEL SELECT

ViLorV|H =
*Includes all probe and jig capacitance

Figure 7. Off Channel Feedthrough Isolation,
Test Set-Up

| 16 _t Vee

ANALOG /0

VCCLO ' OFF

GND

COMMON O/I

IS

Figure 4. Maximum Off Channel Leakage Current,
Common Channel, Test Set-Up

Vee A vos
0.1pF 16 T dB
fin o—||——| ON : $ METER
cL* RL
I

- *Includes all probe and jig capacitance

Figure 6. Maximum On Channel Bandwidth,

Test Set-Up
Vee
RL 16
C M ON/OFF COMMONO/l  tqr
— ANALOGI/O POINT
_—VW\——— OFF/ON RL Cr*
— L
= R T
6
- 1 Vee
Vin < 1 MHz 8 1

tr=t=3ns
Vee - =
CHANNEL SELECT
oo LI L

*Includes all probe and jig capacitance

Figure 8. Feedthrough Noise, Channel Select to
Common Out, Test Set-Up
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MC74LVX8051

Vee
CHANNEL .
SELECT 20%
GND
tPLH —> I —> < tPHL

Z 50% l

ANALOG

ouT /

A

Figure 9a. Propagation Delays, Channel Select
to Analog Out

Vee
ANALOG
IN / 50%
GND
PLH — < IpHL
ANALOG .
out 50% i

Figure 10a. Propagation Delays, Analog In
to Analog Out

Vi
vee CcC
t 16
ON/OFF COMMON O/l
ANALOG I/0 TO ;E)ISI;II-T
| OFFION .

— CL
- L
6

8

I | I | = CHANNEL SELECT

*Includes all probe and jig capacitance

Figure 9b. Propagation Delay, Test Set—Up Channel

Select to Analog Out

Vee
16

COMMON O/l TEST

| POINT
I

I | I | ANALOG I/0

*Includes all probe and jig capacitance

Figure 10b. Propagation Delay, Test Set-Up
Analog In to Analog Out

e

POSITION 1 WHEN TESTING tpHz AND tpzH
POSITION 2 WHEN TESTING tp| 7 AND tpz|

Vee J
16

1kQ

ANALOG I/0

TEST
POINT

tf — ty —
90% Vee
ENABLE Z 50%
0,
. 10% GND
—> - t —> -
pzL tpLZ HIGH
\ IMPEDANCE
ANALOG 50%
out \ [ 10%
VoL
— > < PzH tHz — > [
0,V
ANALOG / ) 90% OH
ouT 50%
HIGH
IMPEDANCE

Figure 11a. Propagation Delays, Enable to
Analog Out

CL*

- L
T LI _enase . -
r 8

Figure 11b. Propagation Delay, Test Set-Up
Enable to Analog Out
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Vee
Vis
i ee T
16
L L ON/OFF COMMON O/l
fi”_o|l - m ANALOG I/0 L O NC
s o | OFFION
; OFF -
R ==
6 - - - - 8 1 t
8 111 = CHANNEL SELECT

*Includes all probe and jig capacitance

Figure 12. Crosstalk Between Any Two Figure 13. Power Dissipation Capacitance,
Switches, Test Set-Up Test Set-Up
0

Vis s L]

Vee —1 Vos -10 I \ FUNDAMENTAL FREQIUENCY
0.1pF 16 10 -20 I \ .
fin o—] DISTORTION -30 :
RUo= g+ METER » | ‘

1: %_50[-- T e e R TiIE IEIEE IS I I

I DEVICE
-60 , -

6 - \ ~~ | source
E 8 -80 v u"l A # "

= *Includes all probe and jig capacitance -90 :
-100 | !
1.0 2.0 3.125
FREQUENCY (kHz)
Figure 14a. Total Harmonic Distortion, Test Set-Up Figure 14b. Plot, Harmonic Distortion

APPLICATIONS INFORMATION

The Channel Select and Enable control pins should be atonnected). However, tying unused analog inputs and
Vccor GND logic levels. Yt c being recognized as alogic  outputs to \c or GND through a low value resistor helps
high and GND being recognized as a logic low. In this minimize crosstalk and feedthrough noise that may be
example: picked up by an unused switch.

Ve = +5V = logic high Although used here, balanced supplies are not a
GND = 0V = logic low requirement. The only constraints on the power supplies are

The maximum analog voltage swing is determined by the that:
supply voltage ¢c. The positive peak analog voltage Vcc—- GND =2 to 6 volts
should not exceed®c. Similarly, the negative peak analog When voltage transients above ¥ and/or below GND
voltage should not go below GND. In this example, the are anticipated on the analog channels, external Germanium
difference between §gc and GND is five volts. Therefore, or Schottky diodes (J) are recommended as shown in
using the configuration of Figure 15, a maximum analog Figure 16. These diodes should be able to absorb the
signal of five volts peak—to—peak can be controlled. Unusedmaximum anticipated current surges during clipping.
analog inputs/outputs may be left floating (i.e., not
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—t +5V
16

MC74LVX8051

WA AnALoG | LAY v
L= |
oV \/ SIGNAL SIGNAL oy
6 11— TOEXTERNAL CMOS
10— | CIRCUITRY 0t 5V
8 9}—| DIGITAL SIGNALS
Figure 15. Application Example
_ 16
+5V N\ ANALOG onorF |
onp— \J  SIGNAL [L——

1

LSTTL/NMOS

10
9

CIRCUITRY

a. Using Pull-Up Resistors

*2K<R < 10K

Vee
Dy

GND

IS

Y
Vcc_t cc
16 Dx

Figure 16. External Germanium or
Schottky Clipping Diodes

J +5V

Figure 17. Interfacing LSTTL/NMOS to CMOS Inputs

11 |D
A

LEVEL

SHIFTER

10 |D
B

LEVEL

_ 16 _
WA aNALG | ——— | anaos Y
\/ SIGNAL L ONIORF =g GNAL \/
GND — — GND
r—-
| | +5V f
6 il) | | LSTTL/NMOS
o o CIRCUITRY
— L—d
- VHCT1GT50 =
BUFFERS
b. Using HCT Interface
13
X0

U

SHIFTER

cg_[>o_

LEVEL

SHIFTER

ENABLE G—Do—

LEVEL

SHIFTER

Figure 18. Function Diagram, LVX8051
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MC74LVX8051

MARKING DIAGRAMS
(Top View)

6] [5] [ [8] [2] (5] [6] 5] i i b il ] fu] id [o]

LVX8051 LVX
) ) 8051
AWLYWW*
ALYW*
Lo (2] [3] L] [5] Lef [7] L8]
1) [2] [3] [4] [s] [s] [7] o]
16—-LEAD SOIC 16—-LEAD TSSOP
D SUFFIX DT SUFFIX
CASE 751B CASE 948F

*See Applications Note #AND8004/D for date code and traceability information.
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MC74LVXT8051

Analog Multiplexer /

Demultiplexer
High—Performance Silicon—-Gate CMOS

The MC74LVXT8051 utilizes silicon—gate CMOS technology to
achieve fast propagation delays, low ON resistances, and low OFF http://onsemi.com
leakage currents. This analog multiplexer/demultiplexer controls ' '
analog voltages that may vary across the complete power supply range
(from Vccto GND).

The LVXT8051 is similar in pinout to the high-speed HC4051A
and the metal-gate MC14051B. The Channel-Select inputs determine
which one of the Analog Inputs/Outputs is to be connected by means  16-LEAD SOIC 16-LEAD TSSOP
of an analog switch to the Common Output/Input. When the Enable D SUFFIX DT SUFFIX

ON Semiconductor

pin is HIGH, all analog switches are turned off. CASE 7518 CASE 948F
The Channel-Select and Enable inputs are compatible with PIN CONNECTION AND
TTL-type input thresholds. The input protection circuitry on this MARKING DIAGRAM (Top View)

device allows overvoltage tolerance on the input, allowing the device
Vee X2 XL X0 X3 A

to be used as a logic—level translator from 3.0V CMOS logic to 5.0V
CMOS Logic or from 1.8V CMOS logic to 3.0V CMOS Logic while |_| |_| |_| |_| |_| |_| |_| |_|
operating at the higher—voltage power supply.

The MC74LVXT8051 input structure provides protection when voltages
up to 7V are applied, regardless of the supply voltage. This allows th
MC74LVXT8051 to be used to interface 5V circuits to 3V circuits.

!

This device has been designed so that the ON resistaggagRore |_| |_| |_| |_| |_| |_| |_| |_|
X4

linear over input voltage tharpR of metal-gate CMOS analog switches. X7 X5 Enable NC  GND

. . . For detailed package marking information, see the Marking
* Fast SW|tCh|ng and Propagauon Speeds Diagram section on page 172 of this data sheet.

e |ow Crosstalk Between Switches

¢ Diode Protection on All Inputs/Outputs FUNCTION TABLE — MCT4LVXT8051

* Analog Power Supply Range ¢ — GND) =2.0t0 6.0 V = .
- ontrol Inputs
¢ Digital (Control) Power Supply Range ¢ — GND) =2.0t0 6.0 V ps -
. . . elec
* Improved Linearity and Lower ON Resistance Than Metal-Gate Enable cC B A ON Channels
Counterparts L L L L X0
* |Low Noise L L L H X1
¢ |In Compliance With the Requirements of JEDEC Standard No. 7A t t E |':| ;g
L H L L X4
LOGIC DIAGRAM L H L H X5
MC74LVXT8051 L H H L X6
Single—Pole, 8—Position Plus Common Off L H H H X7
o H X X X NONE
14 X =Don't Care
X] ———>
15
X2 =] 3 ., COMMON
T
mé\b%/ x3<s|  MULTIPLEXER/ X outpuT/ ORDERING INFORMATION
OUTPUTS | yg—tes] DEMULTIPLEXER INPUT - —
5 Device Package Shipping
X5 —=>
X6~ MC74LVXT8051D SOIC | 48 Units/Rail
4
=1 I MC74LVXT8051DR2 SOIC | 2500 Units/Reel
CHANNEL - -
SELECT Bl‘;— MC74LVXT8051DT TSSOP | 96 Units/Rail
INPUTS | C—6 PIN16 =Vcc MC74LVXT8051DTR2| TSSOP | 2500 Units/Reel
ENABLE PIN 8 = GND
0 Semiconductor Components Industries, LLC, 2000 162 Publication Order Number:

March, 2000 — Rev. 2 MC74LVXT8051/D



MC74LVXT8051

MAXIMUM RATINGS*

This device contains protection
circuitry to guard against damage
due to high static voltages or electric
fields. However, precautions must
be taken to avoid applications of any
voltage higher than maximum rated
voltages to this high-impedance cir-
cuit. For proper operation, Vj, and
Vout should be constrained to the
range GND < (Vjnor Vout) = Vce.

Unused inputs must always be
tied to an appropriate logic voltage
level (e.g., either GND or Vcg).
Unused outputs must be left open.

Symbol Parameter Value Unit
Vce Positive DC Supply Voltage (Referenced to GND) -05t0+7.0 \%
Vis Analog Input Voltage -05toVcc+05| V
Vin Digital Input Voltage (Referenced to GND) -05toVcc+05| V
| DC Current, Into or Out of Any Pin -20 mA
Pp Power Dissipation in Still Air, SOIC Packaget 500 mw
TSSOP Packaget 450
Tstg Storage Temperature Range —65to+ 150 °C
TL Lead Temperature, 1 mm from Case for 10 Seconds 260 °C
*Maximum Ratings are those values beyond which damage to the device may occur.
Functional operation should be restricted to the Recommended Operating Conditions.
tDerating — SOIC Package: — 7 mW/°C from 65° to 125°C
TSSOP Package: — 6.1 mW/°C from 65° to 125°C
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Min Max | Unit
Vce Positive DC Supply Voltage (Referenced to GND) | 2.0 6.0 \Y
Vis Analog Input Voltage 0.0 | Vcc \
Vin Digital Input Voltage (Referenced to GND) GND | Vcc \Y
Vio* Static or Dynamic Voltage Across Switch 12 \
TA Operating Temperature Range, All Package Types -55 | +85 °C
tr, tf Input Rise/Fall Time ns/\V
(Channel Select or Enable Inputs)
Vcec=33V£03V 0 100
Vcc=50V+05V 0 20

*For voltage drops across switch greater than 1.2 V (switch on), excessive V¢ current may
be drawn; i.e., the current out of the switch may contain both Vcc and switch input
components. The reliability of the device will be unaffected unless the Maximum Ratings are

exceeded.
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DC CHARACTERISTICS — Digital Section

MC74LVXT8051

(Voltages Referenced to GND)

Guaranteed Limit
Vce
Symbol Parameter Condition \ —55t0 25°C | <85°C | <125°C | Unit
VIH Minimum High—Level Input Ron = Per Spec 3.0 12 1.2 12 \
Voltage, Channel-Select or 4.5 2.0 2.0 2.0
Enable Inputs 5.5 2.0 2.0 2.0
VL Maximum Low-Level Input Ron = Per Spec 3.0 0.53 0.53 0.53 \Y
Voltage, Channel-Select or 4.5 0.8 0.8 0.8
Enable Inputs 5.5 0.8 0.8 0.8
lin Maximum Input Leakage Current, | Vin =Vcc or GND 55 +0.1 +1.0 +1.0 HA
Channel-Select or Enable Inputs
Icc Maximum Quiescent Supply Channel Select, Enable and 55 4 40 160 pA
Current (per Package) Vs =Vccor GND; Vip=0V
DC ELECTRICAL CHARACTERISTICS Analog Section
Guaranteed Limit
Vce -55to
Symbol Parameter Test Conditions \ 25°C < 85°C < 125°C Unit
Ron Maximum “ON” Resistance Vin=VjLor V|4 3.0 40 45 50 Q
V|s =V to GND 4.5 30 32 37
|ls| = 10.0 mA (Figures 1, 2) 55 25 28 30
Vin =VjLor V4 3.0 30 35 40
V|s = V¢ or GND (Endpoints) 4.5 25 28 35
|ls| = 10.0 mA (Figures 1, 2) 55 20 25 30
ARgpn | Maximum Difference in “ON” Vin=VjLorViH 3.0 15 20 25 Q
Resistance Between Any Two Vis =1/2 (Vcc — GND) 4.5 8.0 12 15
Channels in the Same Package |[|lg|] < 10.0 mA 55 8.0 12 15
loff Maximum Off—-Channel Leakage | Vijn = V| or V|y; 55 0.1 0.5 1.0 HA
Current, Any One Channel V|0 = Ve or GND;
Switch Off (Figure 3)
Maximum Off-Channel Vin = VL or ViH; 55 0.2 2.0 4.0
Leakage Current, V|0 =V or GND;
Common Channel Switch Off (Figure 4)
lon Maximum On—Channel Vin = VL or Viu; 55 0.2 2.0 4.0 HA
Leakage Current, Switch—to—Switch =
Channel-to—Channel Vcc or GND; (Figure 5)
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MC74LVXT8051

AC CHARACTERISTICS (Cy =50 pF, Input t; = t; = 3 ns)

Guaranteed Limit
Vce

Symbol Parameter \ -55to 25°C <85°C <125°C Unit

tPLH; Maximum Propagation Delay, Channel-Select to Analog Output 2.0 30 35 40 ns
tPHL (Figure 9) 3.0 20 25 30
4.5 15 18 22
5.5 15 18 20

tPLH: Maximum Propagation Delay, Analog Input to Analog Output 2.0 4.0 6.0 8.0 ns
tPHL (Figure 10) 3.0 3.0 5.0 6.0
4.5 1.0 2.0 2.0
5.5 1.0 2.0 2.0

tpLz, Maximum Propagation Delay, Enable to Analog Output 2.0 30 35 40 ns
tpHZ (Figure 11) 3.0 20 25 30
4.5 15 18 22
5.5 15 18 20

tpzL, Maximum Propagation Delay, Enable to Analog Output 2.0 20 25 30 ns
tpzH (Figure 11) 3.0 12 14 15
4.5 8.0 10 12
5.5 8.0 10 12

Cin Maximum Input Capacitance, Channel-Select or Enable Inputs 10 10 10 pF

Ciio Maximum Capacitance Analog I/0 35 35 35 pF
(All Switches Off) Common O/ 130 130 130
Feedthrough 1.0 1.0 1.0

CpD Typical @ 25 °C, Ve =5.0 V pF

Power Dissipation Capacitance (Figure 13)* 45

* Used to determine the no—load dynamic power consumption: Pp = Cpp Vcc2f + Icc Vee.
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MC74LVXT8051

ADDITIONAL APPLICATION CHARACTERISTICS (GND=0V)

Limit*
Vee
Symbol Parameter Condition \ 25°C Unit
BW Maximum On—Channel Bandwidth | fj, = 1MHz Sine Wave; Adjust fj, Voltage to Obtain MHz
or Minimum Frequency Response | 0dBm at Vog; Increase fj, Frequency Until dB
. . 3.0 80
(Figure 6) Meter Reads —3dB; 45 80
R =50Q, C|_ = 10pF 55 80
— Off-Channel Feedthrough Isolation | fin = Sine Wave; Adjust fj, Voltage to Obtain 0dBm 3.0 -50 dB
(Figure 7) atV|s 4.5 -50
fin = 10kHz, R = 600Q, C|_ = 50pF 55 -50
3.0 =37
45 =37
fin = 1.0MHz, R = 50Q, C|_= 10pF 5.5 =37
— Feedthrough Noise. Vin < 1IMHz Square Wave (t; = tf = 3ns); Adjust R 3.0 25 mVpp
Channel-Select Input to Common at Setup so that Ig = 0A,; 4.5 105
I/0 (Figure 8) Enable = GND R =600Q, C|_ = 50pF 55 135
3.0 35
45 145
Rp = 10kQ, C|_ = 10pF 55 190
— Crosstalk Between Any Two fin = Sine Wave; Adjust fi, Voltage to Obtain 0dBm 3.0 -50 dB
Switches (Figure 12) atV|s 4.5 -50
fin = 10kHz, R = 600Q, C|_ = 50pF 55 -50
3.0 —60
45 -60
fin = 1.0MHz, R = 50Q, C|_= 10pF 55 —60
THD | Total Harmonic Distortion fin = 1kHz, R = 10kQ, C|_ = 50pF %
(Figure 14) THD = THDmeasured — THDsource
V|g = 2.0Vpp sine wave 3.0 0.10
V|s = 4.0Vpp sine wave 4.5 0.08
V|s = 5.0Vpp sine wave 5.5 0.05

*Limits not tested. Determined by design and verified by qualification.

40
35
7 //,-\\\
o
8 2 /'///// ,/’.\\\\\\ 125°C
5 2 /// r/ \\\‘ ;3558
n
E g ;/ T~ _s5°C
5
S 10
o
5
0o 1.0 2.0 30 40

Vin, INPUT VOLTAGE (VOLTS)

Figure 1a. Typical On Resistance,V ¢cc=3.0V
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Ron. ON RESISTANCE (OHMS)

MC74LVXT8051

30 25
2 5 _ Al 125%C
’-\_—/\ % 20 [ 85°C
4_\_/\: 125°C S |
0 = g5°c] o 1 ¢
/\ gz) 15 P
A~ % 2 o -55°C
15 =——_55°C 0
o
w
@ 10
10 &
5
5 x5
0 0
0 1.0 2.0 3.0 4.0 5.0 0 1.0 2.0 3.0 4.0 5.0 6.0
V|N, INPUT VOLTAGE (VOLTS) V|N, INPUT VOLTAGE (VOLTS)
Figure 1b. Typical On Resistance,V ¢cc =45V Figure 1c. Typical On Resistance,V ¢cc =55V
PLOTTER
A
Y
PROGRAMMABLE
POWER <—>| MINICOMPUTER DC ANALYZER
SUPPLY
- * | ———{ el
DEVICE
UNDER TEST
ANALOG IN > COMMON OUT
GND = Y GND

Figure 2. On Resistance Test Set—Up
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16 _t Vee
OFF

OFF COMMON O/I

Figure 3. Maximum Off Channel Leakage Current,
Any One Channel, Test Set-Up

v |
cC % vee
————o N/
GND OFF COMMON OFi
Vee ANALOG 110

V|L<_6

_:EB

Figure 5. Maximum On Channel Leakage Current,
Channel to Channel, Test Set-Up

Vis Vee A vos
0.1pF 16 T dB
fin o— OFF T METER
RL I cL* % RL
= -
6
E 8

CHANNEL SELECT

ViLorV|H =
*Includes all probe and jig capacitance

Figure 7. Off Channel Feedthrough Isolation,
Test Set-Up

VIH - =
CHANNEL SELECT
wd LIL

| 16 _t Vee

ANALOG /0

VCCLO ' OFF

GND

COMMON O/I

IS

Figure 4. Maximum Off Channel Leakage Current,
Common Channel, Test Set-Up

Vee A vos
0.1pF 16 T dB
fin o—||——| ON : $ METER
cL* RL
I

- *Includes all probe and jig capacitance

Figure 6. Maximum On Channel Bandwidth,

Test Set-Up
Vee
RL 16
C M ON/OFF COMMONO/l  tqr
— ANALOGI/O POINT
_—VW\——— OFF/ON RL Cr*
— L
= R T
6
- 1 Vee
Vin < 1 MHz 8 1

tr=t=3ns

*Includes all probe and jig capacitance

Figure 8. Feedthrough Noise, Channel Select to
Common Out, Test Set-Up
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Vee
CHANNEL .
SELECT 20%
GND
tPLH —> I —> < tPHL

ANALOG

ouT /

Z 50% l

A

Figure 9a. Propagation Delays, Channel Select

to Analog Out

Vee
ANALOG
IN / 50%
GND
PLH — < IpHL
ANALOG .
out 50% i

Figure 10a. Propagation Delays, Analog In

to Analog Out

Vi
vee CcC
t 16
ON/OFF COMMON O/l
ANALOG I/0 TO ;E)ISI;II-T
| OFFION .

— CL
- L
6

8

I | I | = CHANNEL SELECT

*Includes all probe and jig capacitance

Figure 9b. Propagation Delay, Test Set—Up Channel

Select to Analog Out

Vee
16

COMMON O/l TEST

| POINT
I

I | I | ANALOG I/0

*Includes all probe and jig capacitance

Figure 10b. Propagation Delay, Test Set-Up
Analog In to Analog Out

e

POSITION 1 WHEN TESTING tpHz AND tpzH
POSITION 2 WHEN TESTING tp| 7 AND tpz|

Vee J
16

1kQ

ANALOG I/0

TEST

POINT
CL*

tf — ty —
90% Vee
ENABLE Z 50%
0,
. 10% GND
—> - t —> -
pzL tpLZ HIGH
\ IMPEDANCE
ANALOG 50%
out \ [ 10%
VoL
— > < PzH tHz — > [
0,V
ANALOG / ) 90% OH
ouT 50%
HIGH
IMPEDANCE

Figure 11a. Propagation Delays, Enable to
Analog Out

I
ViH - =
v, [ 1] ] _Envase ;
8

L

Figure 11b. Propagation Delay, Test Set-Up
Enable to Analog Out
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Vee
Vis
i ee T
16
L L ON/OFF COMMON O/l
fi”_o|l - m ANALOG I/0 L O NC
s o | OFFION
; OFF -
R ==
6 - - - - 8 1 t
8 111 = CHANNEL SELECT

*Includes all probe and jig capacitance

Figure 12. Crosstalk Between Any Two Figure 13. Power Dissipation Capacitance,
Switches, Test Set-Up Test Set-Up
0

Vis s L]

Vee —1 Vos -10 I \ FUNDAMENTAL FREQIUENCY
0.1pF 16 10 -20 I \ .
fin o—] DISTORTION -30 :
RUo= g+ METER » | ‘

1: %_50[-- T e e R TiIE IEIEE IS I I

I DEVICE
-60 , -

6 - \ ~~ | source
E 8 -80 v u"l A # "

= *Includes all probe and jig capacitance -90 :
-100 | !
1.0 2.0 3.125
FREQUENCY (kHz)
Figure 14a. Total Harmonic Distortion, Test Set-Up Figure 14b. Plot, Harmonic Distortion

APPLICATIONS INFORMATION

The Channel Select and Enable control pins should be atonnected). However, tying unused analog inputs and
Vccor GND logic levels. Yt c being recognized as alogic  outputs to \c or GND through a low value resistor helps
high and GND being recognized as a logic low. In this minimize crosstalk and feedthrough noise that may be
example: picked up by an unused switch.

Ve = +5V = logic high Although used here, balanced supplies are not a
GND = 0V = logic low requirement. The only constraints on the power supplies are

The maximum analog voltage swing is determined by the that:
supply voltage ¢c. The positive peak analog voltage Vcc—- GND =2 to 6 volts
should not exceed®c. Similarly, the negative peak analog When voltage transients above ¥ and/or below GND
voltage should not go below GND. In this example, the are anticipated on the analog channels, external Germanium
difference between §gc and GND is five volts. Therefore, or Schottky diodes (J) are recommended as shown in
using the configuration of Figure 15, a maximum analog Figure 16. These diodes should be able to absorb the
signal of five volts peak—to—peak can be controlled. Unusedmaximum anticipated current surges during clipping.
analog inputs/outputs may be left floating (i.e., not

http://onsemi.com
170



—t +5V

MC74LVXT8051

Vee
Dy

GND

IS

Figure 16. External Germanium or

Y
Vcc_t cc
16 Dx

Schottky Clipping Diodes

16

J +5V

VT A ANALOG oo | ANALOG N\ v
oo — \J SIGNAL [L——| siGNAL Vo
r—A
| | +5V f
R | L zav-2sy
g 0 CIRCUITRY

WA AnALoG | TLA VAN v
L= |
oV \/ SIGNAL SIGNAL oy
6 11— TOEXTERNAL LSTTL COMPATIBLE
10— | CIRCUITRY 0to V|
8 9}—] DIGITAL SIGNALS
Figure 15. Application Example
J +3V
+3V — 16 — v
N\ ANALOG [ ——=| ANALOG "\
\/ SIGNAL L ONIOFF =g GNAL \V
GND— — GND
6 ié 1.8V -25V
8 9 CIRCUITRY
= L

11 |D
A

10 |D
B

cg_[>o_

ENABLE G—Do—

a. Low Voltage Logic Level Shifting Control

Figure 17. Interfacing to Low Voltage CMOS Outputs

LEVEL
SHIFTER

LEVEL
SHIFTER

U

LEVEL
SHIFTER

LEVEL
SHIFTER

5y 4

Figure 18. Function Diagram, LVXT8051
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MARKING DIAGRAMS
(Top View)

6] [5] [ [8] [2] (5] [6] 5] i i b il ] fu] id [o]

LVXT8051 LVXT
) ) 8051
AWLYWW*
ALYW*
Lo (2] [3] L] [5] Lef [7] L8]
1) [2] [3] [4] [s] [s] [7] o]
16—-LEAD SOIC 16—-LEAD TSSOP
D SUFFIX DT SUFFIX
CASE 751B CASE 948F

*See Applications Note #AND8004/D for date code and traceability information.
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Analog Multiplexer /

Demultiplexer
High—Performance Silicon—-Gate CMOS

The MC74LVX8053 utilizes silicon—gate CMOS technology to
achieve fast propagation delays, low ON resistances, and low OFF hiip: .
. . ) ttp://onsemi.com
leakage currents. This analog multiplexer/demultiplexer controls
analog voltages that may vary across the complete power supply range
(from Vccto GND).
The LVX8053 is similar in pinout to the high-speed HC4053A, and
the metal-gate MC14053B. The Channel-Select inputs determine
which one of the Analog Inputs/Outputs is to be connected, by means  16-LEAD SOIC 16-LEAD TSSOP

ON Semiconductor

of an analog switch, to the Common Output/Input. When the Enable D SUFFIX DT SUFFIX

pin is HIGH, all analog switches are turned off. CASE 7518 CASE 948F
The Channel-Select and Enable inputs are compatible with standard PIN CONNECTION AND

CMOS outputs; with pull-up resistors they are compatible with MARKING DIAGRAM (Top View)

LSTTL outputs. v “ A 5 c
This device has been designed so that the ON resistagggiéR cc
more linear over input voltage tharRof metal-gate CMOS analog |_| |_| |_| |_| |_| |_| lm 9

switches.

¢ Fast Switching and Propagation Speeds )
* Low Crosstalk Between Switches

¢ Diode Protection on All Inputs/Outputs |_| |_| |_| |_| |_| |_| |_| |_|

* Analog Power Supply Range ¢ — GND) =2.0t0 6.0 V Z0 Enable NC GND

° Digita| (Control) Power Supp|y Rangeét_ GND) =20to6.0V For detailed package marking information, see the Marking
. . K Diagram section on page 183 of this data sheet.

* Improved Linearity and Lower ON Resistance Than Metal-Gate

Counterparts
. FUNCTION TABLE — MC74LVX8053
* |Low Noise
* In Compliance With the Requirements of JEDEC Standard No. 7A Control Inputs
¢ Chip Complexity: LVX8053 — 156 FETs or 39 Equivalent Gates Select
Enable C B A ON Channels
LOGIC DIAGRAM L L L L Z0 YO X0
Triple Single—Pole, Double—Position Plus Common Off 'I: t h 'I:' §8 ig ;(1)
-xo 12 w L L H HJ| z0o YL x1
13 X SWITCH la—>— X L H L L Z1 YO X0
Xl—=—> L H L H| z1 YO X1
—_— ] - L H H L Z1 Y1 X0
2 L H H H| z1 VY1 X1
YO—=—> 15 COMMON
< H X X X
NPUTSIOIES | y1—tes|  YSWITCH Y | outpuTsiNPUTS NONE
—_ ] —_—— X =Don’t Care
zo—5<-> 4
3 Z SWITCH «>— 7
7] —=—> - ORDERING INFORMATION
11 |
[~ A Devi Pack Shippi
CHANNEL-SELECT | 10 PIN 16 = Vce evice ackage 'Pping
WPUTS | .o PIN 8 = GND MC74LVX8053D solc 48 Units/Rail
—_ 6
ENABLE MC74LVX8053DR2 SOIC | 2500 Units/Reel

NOTE: This device allows independent control of each switch.

Channel-Select Input A controls the X—Switch, Input B controls MC74LVX8053DT TSSoP 96 Units/Ra

the Y=Switch and Input C controls the Z—Switch MC74LVX8053DTR2 | TSSOP | 2500 Units/Reel

0 Semiconductor Components Industries, LLC, 2000 173 Publication Order Number:
March, 2000 — Rev. 2 MC74LVX8053/D



MC74LVX8053

MAXIMUM RATINGS*

This device contains protection
circuitry to guard against damage
due to high static voltages or electric
fields. However, precautions must
be taken to avoid applications of any
voltage higher than maximum rated
voltages to this high-impedance cir-
cuit. For proper operation, Vj, and
Vout should be constrained to the
range GND < (Vjnor Vout) = Vce.

Unused inputs must always be
tied to an appropriate logic voltage
level (e.g., either GND or Vcg).
Unused outputs must be left open.

Symbol Parameter Value Unit
Vce Positive DC Supply Voltage (Referenced to GND) -05t0+7.0 \%
Vis Analog Input Voltage -05toVcc+05| V
Vin Digital Input Voltage (Referenced to GND) -05toVcc+05| V
| DC Current, Into or Out of Any Pin +20 mA
Pp Power Dissipation in Still Air, SOIC Packaget 500 mw
TSSOP Packaget 450
Tstg Storage Temperature Range —65to+ 150 °C
TL Lead Temperature, 1 mm from Case for 10 Seconds 260 °C
*Maximum Ratings are those values beyond which damage to the device may occur.
Functional operation should be restricted to the Recommended Operating Conditions.
tDerating — SOIC Package: — 7 mW/°C from 65° to 125°C
TSSOP Package: — 6.1 mW/°C from 65° to 125°C
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Min Max | Unit
Vce Positive DC Supply Voltage (Referenced to GND) | 2.0 6.0 \Y
Vis Analog Input Voltage 0.0 | Vcc \
Vin Digital Input Voltage (Referenced to GND) GND | Vcc \Y
Vio* Static or Dynamic Voltage Across Switch 12 \
TA Operating Temperature Range, All Package Types -55 | +85 °C
tr, tf Input Rise/Fall Time ns/\V
(Channel Select or Enable Inputs)
Vcec=33V£03V 0 100
Vcc=50V+05V 0 20

*For voltage drops across switch greater than 1.2 V (switch on), excessive V¢ current may
be drawn; i.e., the current out of the switch may contain both Vcc and switch input
components. The reliability of the device will be unaffected unless the Maximum Ratings are

exceeded.

http://onsemi.com

174




MC74LVX8053

DC CHARACTERISTICS — Digital Section (Voltages Referenced to GND)

Guaranteed Limit
Vce
Symbol Parameter Condition \ —551t025°C | <85°C | <125°C | Unit
VIH Minimum High—Level Input Ron = Per Spec 2.0 1.50 1.50 1.50 \
Voltage, Channel-Select or 3.0 2.10 2.10 2.10
Enable Inputs 4.5 3.15 3.15 3.15
5.5 3.85 3.85 3.85
VL Maximum Low-Level Input Ron = Per Spec 2.0 0.5 0.5 0.5 \
Voltage, Channel-Select or 3.0 0.9 0.9 0.9
Enable Inputs 45 1.35 1.35 1.35
5.5 1.65 1.65 1.65
lin Maximum Input Leakage Current, | Vin =Vcc or GND, 55 +0.1 +1.0 +1.0 HA
Channel-Select or Enable Inputs
Icc Maximum Quiescent Supply Channel Select, Enable and 5.5 4 40 160 HA
Current (per Package) Vs =Vccor GND; Vip =0V
DC ELECTRICAL CHARACTERISTICS Analog Section
Guaranteed Limit
Vce -55to
Symbol Parameter Test Conditions \ 25°C < 85°C < 125°C Unit
Ron Maximum “ON” Resistance Vin =VjLor Vi4 3.0 40 45 50 Q
V|s = Ve to GND 4.5 30 32 37
|ls| = 10.0 mA (Figures 1, 2) 55 25 28 30
Vin = VjLor ViH 3.0 30 35 40
V|s = V¢ or GND (Endpoints) 4.5 25 28 35
|ls|] = 10.0 mA (Figures 1, 2) 55 20 25 30
ARgn | Maximum Difference in “ON” Vin=VjLorViH 3.0 15 20 25 Q
Resistance Between Any Two V|s =1/2 (Vcc — GND) 4.5 8.0 12 15
Channels in the Same Package |[|lg|] = 10.0 mA 55 8.0 12 15
loff Maximum Off—-Channel Leakage | Vijn = V| or V|y; 5.5 0.1 0.5 1.0 MA
Current, Any One Channel V|0 = Ve or GND;
Switch Off (Figure 3)
Maximum Off-Channel Vin = VL or ViH; 55 0.1 1.0 2.0
Leakage Current, Vo = Ve or GND;
Common Channel Switch Off (Figure 4)
lon Maximum On—Channel Vin = VL or ViH; 55 0.1 1.0 2.0 HA
Leakage Current, Switch—to—Switch =
Channel-to—Channel Vcc or GND; (Figure 5)
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AC CHARACTERISTICS (Cy =50 pF, Input t; = t; = 3 ns)

Guaranteed Limit
Vce

Symbol Parameter \ -55to 25°C <85°C <125°C Unit

tPLH; Maximum Propagation Delay, Channel-Select to Analog Output 2.0 30 35 40 ns
tPHL (Figure 9) 3.0 20 25 30
4.5 15 18 22
5.5 15 18 20

tPLH: Maximum Propagation Delay, Analog Input to Analog Output 2.0 4.0 6.0 8.0 ns
tPHL (Figure 10) 3.0 3.0 5.0 6.0
4.5 1.0 2.0 2.0
55 1.0 2.0 2.0

tpLz, Maximum Propagation Delay, Enable to Analog Output 2.0 30 35 40 ns
tpHZ (Figure 11) 3.0 20 25 30
4.5 15 18 22
5.5 15 18 20

tpzL, Maximum Propagation Delay, Enable to Analog Output 2.0 20 25 30 ns
tpzH (Figure 11) 3.0 12 14 15
4.5 8.0 10 12
5.5 8.0 10 12

Cin Maximum Input Capacitance, Channel-Select or Enable Inputs 10 10 10 pF

Ciio Maximum Capacitance Analog I/0 35 35 35 pF
(All Switches Off) Common O/ 50 50 50
Feedthrough 1.0 1.0 1.0

CpD Typical @ 25 °C, Ve =5.0 V pF

Power Dissipation Capacitance (Figure 13)* 45

* Used to determine the no—load dynamic power consumption: Pp = Cpp Vcc2f + Icc Vee.
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ADDITIONAL APPLICATION CHARACTERISTICS (GND=0V)

Limit*
Vce
Symbol Parameter Condition \ 25°C Unit
BW Maximum On—Channel Bandwidth | fj, = 1MHz Sine Wave; Adjust fj, Voltage to Obtain MHz
or Minimum Frequency Response 0dBm at Vgg; Increase fj, Frequency Until dB
. . 3.0 120
(Figure 6) Meter Reads —3dB; 45 120
RL =50Q, C|_= 10pF 55 120
— Off-Channel Feedthrough Isolation | fin = Sine Wave; Adjust fj, Voltage to Obtain 0dBm 3.0 -50 dB
(Figure 7) atV|s 4.5 -50
fin = 10kHz, R|_ = 600Q, C| = 50pF 55 -50
3.0 =37
4.5 =37
fin = 1.0MHz, R = 50Q, C|_= 10pF 5.5 =37
— Feedthrough Noise. Vin < 1IMHz Square Wave (t = tf = 6ns); Adjust R 3.0 25 mVpp
Channel-Select Input to Common at Setup so that Ig = 0A,; 4.5 105
I/0 (Figure 8) Enable = GND R =600Q, C|_ = 50pF 55 135
3.0 35
4.5 145
Rp = 10kQ, C|_ = 10pF 55 190
— Crosstalk Between Any Two fin = Sine Wave; Adjust fi, Voltage to Obtain 0dBm 3.0 -50 dB
Switches (Figure 12) atV|s 4.5 -50
fin = 10kHz, R|_ = 600Q, C| = 50pF 55 -50
3.0 —60
4.5 —60
fin = 1.0MHz, R = 50Q, C|_= 10pF 55 —60
THD | Total Harmonic Distortion fin = 1kHz, R = 10kQ, C|_ = 50pF %
(Figure 14) THD = THDmeasured — THDsource
V|s = 2.0Vpp sine wave 3.0 0.10
V|s = 4.0Vpp sine wave 4.5 0.08
V|s = 5.5Vpp sine wave 5.5 0.05

*Limits not tested. Determined by design and verified by qualification.
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=
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-55°C

15

Ron. ON RESISTANCE (OHMS)
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0

o

1.0 2.0 3.0 4.0
VN, INPUT VOLTAGE (VOLTS)

Figure l1a. Typical On Resistance,V ¢cc=3.0V
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Ron. ON RESISTANCE (OHMS)

MC74LVX8053

30 30
25 -~ ‘//’\’\‘\ o = 25 I~
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V|N, INPUT VOLTAGE (VOLTS) V|N, INPUT VOLTAGE (VOLTS)
Figure 1b. Typical On Resistance,V ¢cc =45V Figure 1c. Typical On Resistance,V cc =55V
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Y
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SUPPLY
- | ———{ el
DEVICE
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Figure 2. On Resistance Test Set—Up
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16 _t Vee
OFF

OFF COMMON O/I

Figure 3. Maximum Off Channel Leakage Current,
Any One Channel, Test Set-Up

v |
cC % vee
————o N/
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Vee ANALOG 110
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_:EB

Figure 5. Maximum On Channel Leakage Current,
Channel to Channel, Test Set-Up
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Figure 7. Off Channel Feedthrough Isolation,
Test Set-Up
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Figure 4. Maximum Off Channel Leakage Current,
Common Channel, Test Set-Up
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Figure 6. Maximum On Channel Bandwidth,

Test Set-Up
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Figure 8. Feedthrough Noise, Channel Select to
Common Out, Test Set-Up
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Figure 9a. Propagation Delays, Channel Select
to Analog Out
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Figure 10a. Propagation Delays, Analog In
to Analog Out
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Figure 9b. Propagation Delay, Test Set—Up Channel

Select to Analog Out
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Figure 10b. Propagation Delay, Test Set-Up
Analog In to Analog Out
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fi”_o|l - m ANALOG I/0 L O NC
s o | OFFION
; OFF -
R ==
6 - - - - 8 1 t
8 111 = CHANNEL SELECT

*Includes all probe and jig capacitance

Figure 12. Crosstalk Between Any Two Figure 13. Power Dissipation Capacitance,
Switches, Test Set-Up Test Set-Up
0

Vis s L]

Vee —1 Vos -10 I \ FUNDAMENTAL FREQIUENCY
0.1pF 16 10 -20 I \ .
fin o—] DISTORTION -30 :
RUo= g+ METER » | ‘

1: %_50[-- T e e R TiIE IEIEE IS I I

I DEVICE
-60 , -

6 - \ ~~ | source
E 8 -80 v u"l A # "

= *Includes all probe and jig capacitance -90 :
-100 | !
1.0 2.0 3.125
FREQUENCY (kHz)
Figure 14a. Total Harmonic Distortion, Test Set-Up Figure 14b. Plot, Harmonic Distortion

APPLICATIONS INFORMATION

The Channel Select and Enable control pins should be atonnected). However, tying unused analog inputs and
Vccor GND logic levels. Yt c being recognized as alogic  outputs to \c or GND through a low value resistor helps
high and GND being recognized as a logic low. In this minimize crosstalk and feedthrough noise that may be
example: picked up by an unused switch.

Ve = +5V = logic high Although used here, balanced supplies are not a
GND = 0V = logic low requirement. The only constraints on the power supplies are

The maximum analog voltage swing is determined by the that:
supply voltages ¥c. The positive peak analog voltage Vcc—- GND =2 to 6 volts
should not exceed®c. Similarly, the negative peak analog When voltage transients above ¥ and/or below GND
voltage should not go below GND. In this example, the are anticipated on the analog channels, external Germanium
difference between §gc and GND is five volts. Therefore, or Schottky diodes (J) are recommended as shown in
using the configuration of Figure 15, a maximum analog Figure 16. These diodes should be able to absorb the
signal of five volts peak—to—peak can be controlled. Unusedmaximum anticipated current surges during clipping.
analog inputs/outputs may be left floating (i.e., not
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—t +5V Vee Vee —t Vee
WA ANALOG = [anatos AN i o
[ v |
ON ON/OFF
oV — \/ siGNaL | L—— siGNAL N
I:)X I:)X
VEE VEE
6 11— TOEXTERNAL CMOS
10— | CIRCUITRY 0to 5V
8 9 }—_| DIGITAL SIGNALS In 8
Figure 15. Application Example Figure 16. External Germanium or
Schottky Clipping Diodes
JA +5V —1 +5V
45V — 16 — 45V 4BV — 16 — 4BV
N\ ANALOG [ ———| ANALOG "\ N\ ANALOG [ —=| ANALOG "\
\/ SIGNAL L ONIOFF =g GNAL \/ \/ SIGNAL L ONIOFF 1= GNAL \V
GND — — GND GND — — GND
r—"
| | +5V f
6 ié LSTTL/NMOS 6 i(l) | | LSTTL/NMOS
CIRCUITRY CIRCUITRY
8 9 8 9
— — L
= *2K <R < 10K J:- - VHC1GTS50 =
BUFFERS
a. Using Pull-Up Resistors b. Using HCT Interface

Figure 17. Interfacing LSTTL/NMOS to CMOS Inputs

11 LEVEL 13
A _DO_ SHIFTER th_'_—DO_CD_T_m_ X

10 LEVEL CD_:— L
B _DO_ SHIFTER v

9 LEVEL tg:)_,— 3
¢ _DO_ SHIFTER 2

6 LEVEL {>c
ENABLE —Do— SHIFTER

Figure 18. Function Diagram, LVX8053
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MARKING DIAGRAMS
(Top View)

6] [5] [ [8] [2] (5] [6] 5] i i b il ] fu] id [o]

LVX8053 LVX
) ) 8053
AWLYWW*
ALYW*
Lo (2] [3] L] [5] Lef [7] L8]
1) [2] [3] [4] [s] [s] [7] o]
16—-LEAD SOIC 16-LEAD TSSOP
D SUFFIX DT SUFFIX
CASE 751B CASE 948F

*See Applications Note #AND8004/D for date code and traceability information.
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MC74LVXT8053

Analog Multiplexer /

Demultiplexer
High—Performance Silicon—-Gate CMOS

The MC74LVXT8053 utilizes silicon—gate CMOS technology to
achieve fast propagation delays, low ON resistances, and low OFF hiip: .
. . ) ttp://onsemi.com
leakage currents. This analog multiplexer/demultiplexer controls
analog voltages that may vary across the complete power supply range
(from Vccto GND).
The LVXT8053 is similar in pinout to the high-speed HC4053A,
and the metal-gate MC14053B. The Channel-Select inputs determine
which one of the Analog Inputs/Outputs is to be connected by means  16-LEAD SOIC 16-LEAD TSSOP

ON Semiconductor

of an analog switch to the Common Output/Input. When the Enable D SUFFIX DT SUFFIX
pin is HIGH, all analog switches are turned off. CASE 7518 CASE 948F
The Channel-Select and Enable inputs are compatible with PIN CONNECTION AND
TTL-type input thresholds. The input protection circuitry on this MARKING DIAGRAM (Top View)
device allows overvoltage tolerance on the input, allowing the device Vee Y X1 A B ¢
to be used as a logic—level translator from 3.0V CMOS logic to 5.0V [16] [15] |—| |—| |—| [0] [5

CMOS Logic or from 1.8V CMOS logic to 3.0V CMOS Logic while
operating at the higher—voltage power supply.

The MC74LVXT8053 input structure provides protection when voltages
up to 7V are applied, regardless of the supply voltage. This allows th

MC74LVXT8053 to be used to interface 5V circuits to 3V circuits.
This device has been designed so that the ON resistasgagRore IW' 2] I_l L] Ls] [e] [7] [s]

linear over input voltage thanyR of metal-gate CMOS analog switches. Z 20 Enable NC GND
For detailed package marking information, see the Marking

¢ Fast Switching and Propagation Speeds Diagram section on page 194 of this data sheet.
* Low Crosstalk Between Switches
¢ Diode Protection on All Inputs/Outputs FUNCTION TABLE — MC74LVXT8053
* Analog Power Supply Range ¢ — GND) =2.0t0 6.0 V Control Inputs
¢ Digital (Control) Power Supply Range ¢ — GND) =2.0t0 6.0 V Select
* Improved Linearity and Lower ON Resistance Than Metal-Gate Enable C B A ON Channels
Counterparts L L L L 70 YO X0
¢ Low Noise L L L HJ| z0 Yo x1
e In Compli : : L L H L |[2z0 YL X0
pliance With the Requirements of JEDEC Standard No. 7A L L oH nl 2o vi X1
LOGIC DIAGRAM L H L Ll=zt vo xo
Triple Single—Pole, Double—Position Plus Common Off L H L H Zl1 YO X1
o2 - L H H L | z1 YL Xo
=l xswien ket x L H H H|z1 Y1 x1
X1 =] H X X X NONE
2 — o
ANALOG | YO o L35 | coMMON X = Don't Care
INPUTS/OUTPUTS | Y1——> OUTPUTS/INPUTS
__5_' _______ - ORDERING INFORMATION
20— ZSWITCH et 7 ) —
7] ——> . Device Package Shipping
—n
- A— . .
CHANNEL-SELECT | 10 I MC74LVXT8053D solIC 48 Units/Rail
INPUTS
| c2—— PIN 16 = Voo MC74LVXT8053DR2 | SOIC | 2500 Units/Reel
ENABLE— PIN 8 = GND —
NOTE: This device allows independent control of each switch. MC74LVXT8053DT TSSop 96 Units/Rail
Channel-Select Input A controls the X—Switch, Input B controls MC74LVXT8053DTR2| TSSOP | 2500 Units/Reel

the Y=Switch and Input C controls the Z—Switch

0 Semiconductor Components Industries, LLC, 2000 184 Publication Order Number:
March, 2000 — Rev. 2 MC74LVXT8053/D



MC74LVXT8053

MAXIMUM RATINGS*

This device contains protection
circuitry to guard against damage
due to high static voltages or electric
fields. However, precautions must
be taken to avoid applications of any
voltage higher than maximum rated
voltages to this high-impedance cir-
cuit. For proper operation, Vj, and
Vout should be constrained to the
range GND < (Vjnor Vout) = Vce.

Unused inputs must always be
tied to an appropriate logic voltage
level (e.g., either GND or Vcg).
Unused outputs must be left open.

Symbol Parameter Value Unit
Vce Positive DC Supply Voltage (Referenced to GND) -05t0+7.0 \%
Vis Analog Input Voltage -05toVcc+05| V
Vin Digital Input Voltage (Referenced to GND) -05toVcc+05| V
| DC Current, Into or Out of Any Pin -20 mA
Pp Power Dissipation in Still Air, SOIC Packaget 500 mw
TSSOP Packaget 450
Tstg Storage Temperature Range —65to+ 150 °C
TL Lead Temperature, 1 mm from Case for 10 Seconds 260 °C
*Maximum Ratings are those values beyond which damage to the device may occur.
Functional operation should be restricted to the Recommended Operating Conditions.
tDerating — SOIC Package: — 7 mW/°C from 65° to 125°C
TSSOP Package: — 6.1 mW/°C from 65° to 125°C
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Min Max | Unit
Vce Positive DC Supply Voltage (Referenced to GND) | 2.0 6.0 \Y
Vis Analog Input Voltage 0.0 | Vcc \
Vin Digital Input Voltage (Referenced to GND) GND | Vcc \Y
Vio* Static or Dynamic Voltage Across Switch 12 \
TA Operating Temperature Range, All Package Types -55 | +85 °C
tr, tf Input Rise/Fall Time ns/\V
(Channel Select or Enable Inputs)
Vcec=33V£03V 0 100
Vcc=50V+05V 0 20

*For voltage drops across switch greater than 1.2 V (switch on), excessive V¢ current may
be drawn; i.e., the current out of the switch may contain both Vcc and switch input
components. The reliability of the device will be unaffected unless the Maximum Ratings are

exceeded.

http://onsemi.com

185




DC CHARACTERISTICS — Digital Section

MC74LVXT8053

(Voltages Referenced to GND)

Guaranteed Limit
Vce
Symbol Parameter Condition \ —55t0 25°C | <85°C | <125°C | Unit
VIH Minimum High—Level Input Ron = Per Spec 3.0 12 1.2 12 \
Voltage, Channel-Select or 4.5 2.0 2.0 2.0
Enable Inputs 5.5 2.0 2.0 2.0
VL Maximum Low-Level Input Ron = Per Spec 3.0 0.53 0.53 0.53 \Y
Voltage, Channel-Select or 4.5 0.8 0.8 0.8
Enable Inputs 5.5 0.8 0.8 0.8
lin Maximum Input Leakage Current, | Vin =Vcc or GND, 55 +0.1 +1.0 +1.0 HA
Channel-Select or Enable Inputs
Icc Maximum Quiescent Supply Channel Select, Enable and 55 4 40 160 pA
Current (per Package) Vs =Vccor GND; Vip=0V
DC ELECTRICAL CHARACTERISTICS Analog Section
Guaranteed Limit
Vce -55to
Symbol Parameter Test Conditions \ 25°C < 85°C < 125°C Unit
Ron Maximum “ON” Resistance Vin=VjLor V|4 3.0 40 45 50 Q
V|s =V to GND 4.5 30 32 37
|ls| = 10.0 mA (Figures 1, 2) 55 25 28 30
Vin =VjLor V4 3.0 30 35 40
V|s = V¢ or GND (Endpoints) 4.5 25 28 35
|ls| = 10.0 mA (Figures 1, 2) 55 20 25 30
ARgpn | Maximum Difference in “ON” Vin=VjLorViH 3.0 15 20 25 Q
Resistance Between Any Two Vis =1/2 (Vcc — GND) 4.5 8.0 12 15
Channels in the Same Package |[|lg|] < 10.0 mA 55 8.0 12 15
loff Maximum Off—-Channel Leakage | Vijn = V| or V|y; 55 0.1 0.5 1.0 HA
Current, Any One Channel V|0 = Ve or GND;
Switch Off (Figure 3)
Maximum Off-Channel Vin = VL or ViH; 55 0.1 1.0 2.0
Leakage Current, V|0 =V or GND;
Common Channel Switch Off (Figure 4)
lon Maximum On—Channel Vin = VL or Viu; 55 0.1 1.0 2.0 HA
Leakage Current, Switch—to—Switch =
Channel-to—Channel Vcc or GND; (Figure 5)
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MC74LVXT8053

AC CHARACTERISTICS (Cy =50 pF, Input t; = t; = 3 ns)

Guaranteed Limit
Vce

Symbol Parameter \ -55to 25°C <85°C <125°C Unit

tPLH; Maximum Propagation Delay, Channel-Select to Analog Output 2.0 30 35 40 ns
tPHL (Figure 9) 3.0 20 25 30
4.5 15 18 22
5.5 15 18 20

tPLH: Maximum Propagation Delay, Analog Input to Analog Output 2.0 4.0 6.0 8.0 ns
tPHL (Figure 10) 3.0 3.0 5.0 6.0
4.5 1.0 2.0 2.0
55 1.0 2.0 2.0

tpLz, Maximum Propagation Delay, Enable to Analog Output 2.0 30 35 40 ns
tpHZ (Figure 11) 3.0 20 25 30
4.5 15 18 22
5.5 15 18 20

tpzL, Maximum Propagation Delay, Enable to Analog Output 2.0 20 25 30 ns
tpzH (Figure 11) 3.0 12 14 15
4.5 8.0 10 12
5.5 8.0 10 12

Cin Maximum Input Capacitance, Channel-Select or Enable Inputs 10 10 10 pF

Ciio Maximum Capacitance Analog I/0 35 35 35 pF
(All Switches Off) Common O/ 50 50 50
Feedthrough 1.0 1.0 1.0

CpD Typical @ 25 °C, Ve =5.0 V pF

Power Dissipation Capacitance (Figure 13)* 45

* Used to determine the no—load dynamic power consumption: Pp = Cpp Vcc2f + Icc Vee.
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MC74LVXT8053

ADDITIONAL APPLICATION CHARACTERISTICS (GND=0V)

Limit*
Vce
Symbol Parameter Condition \ 25°C Unit
BW Maximum On—Channel Bandwidth | fj, = 1MHz Sine Wave; Adjust fj, Voltage to Obtain MHz
or Minimum Frequency Response 0dBm at Vgg; Increase fj, Frequency Until dB
. . 3.0 120
(Figure 6) Meter Reads —3dB; 45 120
RL =50Q, C|_= 10pF 55 120
— Off-Channel Feedthrough Isolation | fin = Sine Wave; Adjust fj, Voltage to Obtain 0dBm 3.0 -50 dB
(Figure 7) atV|s 4.5 -50
fin = 10kHz, R|_ = 600Q, C| = 50pF 55 -50
3.0 =37
4.5 =37
fin = 1.0MHz, R = 50Q, C|_= 10pF 5.5 =37
— Feedthrough Noise. Vin < 1IMHz Square Wave (t; = tf = 3ns); Adjust R 3.0 25 mVpp
Channel-Select Input to Common at Setup so that Ig = 0A,; 4.5 105
I/0 (Figure 8) Enable = GND R =600Q, C|_ = 50pF 55 135
3.0 35
4.5 145
Rp = 10kQ, C|_ = 10pF 55 190
— Crosstalk Between Any Two fin = Sine Wave; Adjust fi, Voltage to Obtain 0dBm 3.0 -50 dB
Switches (Figure 12) atV|s 4.5 -50
fin = 10kHz, R|_ = 600Q, C| = 50pF 55 -50
3.0 —60
4.5 —60
fin = 1.0MHz, R = 50Q, C|_= 10pF 55 —60
THD | Total Harmonic Distortion fin = 1kHz, R = 10kQ, C|_ = 50pF %
(Figure 14) THD = THDmeasured — THDsource
V|s = 2.0Vpp sine wave 3.0 0.10
V|s = 4.0Vpp sine wave 4.5 0.08
V|s = 5.0Vpp sine wave 5.5 0.05

*Limits not tested. Determined by design and verified by qualification.

45

40

35

30

85°C

25/

]
T

25°C

20

1 N

// SN 125°C
|~ \\

] T -55°C

15

10

Ron. ON RESISTANCE (OHMS)

5

0

1.0 20 3.0 40
V|N, INPUT VOLTAGE (VOLTS)

Figure l1a. Typical On Resistance,V ¢cc=3.0V
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Ron. ON RESISTANCE (OHMS)

MC74LVXT8053

35 30
30 T~
n 2
’\_/\ %) 5 " \ 125°C
25 f—" _//\\\ 15°c 5 [ A T— 85
T~ w20 25°C
(&) =]
20 e =25C) 2 — |
/\ . 7 15 7 == _55°C
15 — [ -55°C &
— o
=2
10
10 <
o
o
5 5
0 0
0 1.0 2.0 3.0 4.0 5.0 0 1.0 2.0 3.0 4.0 5.0 6.0
VN, INPUT VOLTAGE (VOLTS) VN, INPUT VOLTAGE (VOLTS)
Figure 1b. Typical On Resistance,V ¢cc =45V Figure 1c. Typical On Resistance,V cc =55V
PLOTTER
A
Y
PROGRAMMABLE
POWER <—>| MINI COMPUTER DC ANALYZER
SUPPLY
- * | ———{ el
DEVICE
UNDER TEST
ANALOG IN N COMMON OUT
GND = Y GND

Figure 1. On Resistance Test Set—Up
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16 _t Vee

COMMON O/I

OFF

OFF

Figure 9. Maximum Off Channel Leakage Current,
Any One Channel, Test Set-Up

v |
cC % vee
0
GND OFF COMMON OFi
Vee ANALOG 110
It

Figure 11. Maximum On Channel Leakage Current,
Channel to Channel, Test Set-Up

VCCLQrc
| 16 —t vee

GND ANALOG /0

VCCLO ' OFF

COMMON O/I

IS

Figure 10. Maximum Off Channel Leakage Current,
Common Channel, Test Set-Up

Vee A vos

Vis Vee A vos
0.1pF 16 T dB
fino—| OFF T METER
RL cLr ?RL
L 1%
6
E 8
= CHANNEL SELECT

ViLorV|H =
*Includes all probe and jig capacitance

Figure 13. Off Channel Feedthrough Isolation,
Test Set-Up

ViH -
w4 LITL

0.1uF

fin o—{}—

16 T m
METER

o]

RL

WA

*Includes all probe and jig capacitance

Figure 12. Maximum On Channel Bandwidth,
Test Set-Up

Vee

RL
T M ON/OFF
— ANALOG /O
- RL

Vin< 1MHz
tr=t=3ns

6

8

16

COMMON O/l TEST

POINT

T

RL

1 Vee

1

~  CHANNEL SELECT

*Includes all probe and jig capacitance

Figure 14. Feedthrough Noise, Channel Select to
Common Out, Test Set-Up
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Vee
CHANNEL .
SELECT 20%
GND
tPLH —> I —> < tPHL

ANALOG

ouT /

Z 50% l

A

Figure 9a. Propagation Delays, Channel Select

to Analog Out

Vee
ANALOG
IN / 50%
GND
PLH — < IpHL
ANALOG .
out 50% i

Figure 10a. Propagation Delays, Analog In

to Analog Out

Vi
vee CcC
t 16
ON/OFF COMMON O/l
ANALOG I/0 TO ;E)ISI;II-T
| OFFION .

— CL
- L
6

8

I | I | = CHANNEL SELECT

*Includes all probe and jig capacitance

Figure 9b. Propagation Delay, Test Set—Up Channel

Select to Analog Out

Vee
16

COMMON O/l TEST

| POINT
I

I | I | ANALOG I/0

*Includes all probe and jig capacitance

Figure 10b. Propagation Delay, Test Set-Up
Analog In to Analog Out

e

POSITION 1 WHEN TESTING tpHz AND tpzH
POSITION 2 WHEN TESTING tp| 7 AND tpz|

Vee J
16

1kQ

ANALOG I/0

TEST

POINT
CL*

tf — ty —
90% Vee
ENABLE Z 50%
0,
. 10% GND
—> - t —> -
pzL tpLZ HIGH
\ IMPEDANCE
ANALOG 50%
out \ [ 10%
VoL
— > < PzH tHz — > [
0,V
ANALOG / ) 90% OH
ouT 50%
HIGH
IMPEDANCE

Figure 11a. Propagation Delays, Enable to
Analog Out

, I
IH~ -
viL I | I | ENABLE 6

I

Figure 11b. Propagation Delay, Test Set-Up
Enable to Analog Out
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Vee
Vis
i ee T
16
L L ON/OFF COMMON O/l
fi”_o|l - m ANALOG I/0 L O NC
s o | OFFION
; OFF -
R ==
6 - - - - 8 1 t
8 111 = CHANNEL SELECT

*Includes all probe and jig capacitance

Figure 12. Crosstalk Between Any Two Figure 13. Power Dissipation Capacitance,
Switches, Test Set-Up Test Set-Up
0

Vis s L]

Vee —1 Vos -10 I \ FUNDAMENTAL FREQIUENCY
0.1pF 16 10 -20 I \ .
fin o—] DISTORTION -30 :
RUo= g+ METER » | ‘

1: %_50[-- T e e R TiIE IEIEE IS I I

I DEVICE
-60 , -

6 - \ ~~ | source
E 8 -80 v u"l A # "

= *Includes all probe and jig capacitance -90 :
-100 | !
1.0 2.0 3.125
FREQUENCY (kHz)
Figure 14a. Total Harmonic Distortion, Test Set-Up Figure 14b. Plot, Harmonic Distortion

APPLICATIONS INFORMATION

The Channel Select and Enable control pins should be atonnected). However, tying unused analog inputs and
Vccor GND logic levels. Yt c being recognized as alogic  outputs to \c or GND through a low value resistor helps
high and GND being recognized as a logic low. In this minimize crosstalk and feedthrough noise that may be
example: picked up by an unused switch.

Ve = +5V = logic high Although used here, balanced supplies are not a
GND = 0V = logic low requirement. The only constraints on the power supplies are

The maximum analog voltage swing is determined by the that:
supply voltages ¥c. The positive peak analog voltage Vcc—- GND =2 to 6 volts
should not exceed®c. Similarly, the negative peak analog When voltage transients above ¥ and/or below GND
voltage should not go below GND. In this example, the are anticipated on the analog channels, external Germanium
difference between §gc and GND is five volts. Therefore, or Schottky diodes (J) are recommended as shown in
using the configuration of Figure 15, a maximum analog Figure 16. These diodes should be able to absorb the
signal of five volts peak—to—peak can be controlled. Unusedmaximum anticipated current surges during clipping.
analog inputs/outputs may be left floating (i.e., not
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—t +5V
16

WA ANALOG | LAY v
oV — \/ siGNaL | L—— siGNAL N

Figure 15. Application Example

J +3V
16

6 11— TO EXTERNAL LSTTL COMPATIBLE
10— | CIRCUITRY 0to Vi
8 9}—| DIGITAL SIGNALS

WA aNALoG | ——— | avaos Y
\/ SIGNAL L ONIOFF =g GNAL \/
GND — — GND
R 18-25V
g 0 CIRCUITRY
= £

a. Low Voltage Logic Level Shifting Control

v vV
cc vee _f cc
Dy 16 Dx
ON/OFF
I:)X I:)X
GND GND
re

Figure 16. External Germanium or
Schottky Clipping Diodes

—1 +5V
16

WA aNALG |——— [ anaos Y
\/ SIGNAL L ONIOFF 1= GNAL \V
GND — — GND
r—A
18-25V
I >
6 s II <I III 18-25V
g 0 <] CIRCUITRY
— L T
- MC74VHC1GT50 BUFFERS —
Vee=3.0V

b. 2—Stage Logic Level Shifting Control

Figure 17. Interfacing Low Voltage CMOS Inputs

A 11 |> . LEVEL
SHIFTER

B 10 |> . LEVEL
SHIFTER

C 9 | > O LEVEL
SHIFTER

6 LEVEL {>c
ENABLE —Do— SHIFTER

Figure 18. Function Diagram, LVXT8053
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MARKING DIAGRAMS
(Top View)

6] [5] [ [8] [2] (5] [6] 5] i i b il ] fu] id [o]

LVXT8051 LVXT
) ) 8051
AWLYWW*
ALYW*
Lo (2] [3] L] [5] Lef [7] L8]
1) [2] [3] [4] [s] [s] [7] o]
16—-LEAD SOIC 16-LEAD TSSOP
D SUFFIX DT SUFFIX
CASE 751B CASE 948F

*See Applications Note #AND8004/D for date code and traceability information.
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TAPE & REEL SPECIFICATIONS

10 PITCHES
CUMULATIVE
TOLERANCE ON
o TAPE
> K 0 +0.2 mm
] (+0.008") l
[ TOP /*‘)
COVER N \
TAPE 1/ ‘

NOTE 2 |

o] < Ko o | J@
SEE ™
NOTE 2 T \ D1
7 FOR COMPONENTS
EMBOSSMENT

=

e— o —> m

2.0mm x 1.2 mm

FOR MACHINE REFERENCE CENTER LINES
ONLY - OF CAVITY AND LARGER
INCLUDING DRAFT AND RADII USER DIRECTION OF FEED
CONCENTRIC AROUND By

*TOP COVER

TAPE THICKNESS (t1)
0.10 mm

(0.004") MAX.

R MIN.

TAPE AND COMPONENTS

WTHOUTDAMAGE :
BENDING RADIUS CARRIER A EMBOSSMENT
100 mm
MAXIMUM COMPONENT ROTATION I — (3.937"

i_) 1 mm MAX

10° &7
, TYPICAL - - - -

\ COMPONENT CAVITY - i

\ CENTER LINE f |
-L 1 mm 250 mm
| - (0.039)MAX_ g g4z

TYPICAL
CAMBER (TOP VIEW)

\
\
\-— COMPONENT
CENTER LINE ALLOWABLE CAMBER TO BE 1 mm/100 mm NONACCUMULATIVE OVER 250 mm

Figure 1. Carrier Tape Specifications

EMBOSSED CARRIER DIMENSIONS (See Notes 1 and 2)

Tape B1
Size Max D D1 E F K P Po P2 R T w
8mm | 435mm | 1.5+0.1/ | 1.0mm 1.75 35 2.4 mm 4.0 4.0 2.0 25mm 0.3 8.0
(0.171") | -0.0mm Min +0.1mm | 05mm | (0.094") | +0.10mm | +0.1mm 0.1 mm (0.98" +0.05mm | +0.3mm
(0.059 (0.039") (0.069 (1.38 (0.157 (0.156 (0.079 (0.01 (0.315
+0.004/ +0.004") | +0.002") +0.004") +0.004") +0.002") +0.0038/ +0.012")
-0.0") -0.0002")

1. Metric Dimensions Govern—English are in parentheses for reference only.
2. Ap, Bp, and Kq are determined by component size. The clearance between the components and the cavity must be within 0.05 mm min to

0.50 mm max. The component cannot rotate more than 10° within the determined cavity
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13.0 mm £0.2 mm

L5 mm MIN (0.512" +0.008")

(0.06")

r<— t MAX

T

50 mm MIN

e
T

FULL RADIUS

| (1.969")

e

Figure 2. Reel Dimensions

REEL DIMENSIONS

Tape
Size A Max G t Max
8 mm 330 mm 8.400 mm, +1.5 mm, -0.0 14.4 mm
(13") (0.33",+0.059",-0.00) (0.56")
DIRECTION OF FEED

_— >
| — — m— — —  — —

BARCODE LABEL

POCKET <-—

Figure 3. Reel Winding Direction
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CAVITY
TAPE

TOP TAPE

000000000000
1

ol o ojooooo0o
| I | I T T r T
| [ | | [ I 1 I 1 144 | I 1 |
| II | | [ I 1 I 1 F\\ | I 1 |
J_,I | [ [ II I 1 7/ | [ 1 |
L — L L L J{\

—__lo

TAPE TRAILER 4.L7 HL TAPE LEADER
(Connected to Reel Hub) COMPONENTS NO COMPONENTS ——>
) NO COMPONENTS 400 mm MIN

160 mm MIN
—»

DIRECTION OF FEED

Figure 4. Tape Ends for Finished Goods

“TL"PINONE TOWARDS ~ SC-88A/SOT-353 (5 Pin)
SPROCKET HOLE DEVICE

00 OO0 OO0 OO
”'Hﬁﬁﬁﬁﬁ

User Direction of Feed'

Figure 5. Reel Configuration
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CASE OUTLINE AND PACKAGE DIMENSIONS

—»I L— DseL (] 02(0.008) @[ @]

_f

U UJ

e

=SR]

N

r

SC-88A/SOT-353

DF SUFFIX

5-LEAD PACKAGE

CASE 419A-01
ISSUE B

}_

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI

NNV R
14 8

!
B
¢ \
1 7
ATARTER TR TR TAR T TS
YVVVVYY
—> [ —
[ \ A
Ly c
IR
N— v
H G —JL—DSE/XHQG o

Y14.5M, 1982.
2. CONTROLLING DIMENSION: MM.
INCHES MILLIMETERS
DIM[_ MIN_ | MAX | MIN | MAX
A | 0071 [ 0087 | 1.80 | 220
B | 0045 | 0053 | 115 | 135
C | 0031 [0043] 080 1.0
D [ 0004 [ 0012 010 [ 030
G 0.026 BSC 0.65 BSC
H[ — o004 [ — T 010
J [ 0004 | 0010 [ 010 [ 025
K [ 0004 [ 0012 [ 010 [ 030
N 0.008 REF 0.20 REF
S | 0079 [ 0087 | 200 220
v [ 0012 0016 [ 030 [ 040
0.5 mm (min)
A, 77
// ' / I
: | | :
J! g
"4 P i g
S . . - _°
_f / // €
S
K = ' ' g
/777 RN /7 // R
1S
£ V/// VN
<
o
1.9 mm
PDIP-14
P SUFFIX
PLASTIC DIP PACKAGE
CASE 646-06
ISSUE L
NOTES:
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199

-

MATERIAL CONDITION.

N

FORMED PARALLEL.

. DIMENSION L TO CENTER OF LEADS WHEN

3. DIMENSION B DOES NOT INCLUDE MOLD
FLASH.
4. ROUNDED CORNERS OPTIONAL.
INCHES MILLIMETERS
| DIM[_ MIN_ | MAX | MIN | MAX
A | 0715 [ 0770 | 18.16 | 1956
B | 0240 | 0260 | 610 | 660
C [ 0145 | 0185 | 369 | 469
D | 0015 | 0021 | 038 | 053
F | 0040 | 0070 | 1.02 | 1.78
G 0100 BSC 2.54 BSC
H | 0052 | 0095 | 132 [ 241
J | 0008 | 0015 | 020 | 0.38
K [ 0115 | 0135 | 292 | 343
L 0.300 BSC 7.62 BSC
M 0°[ 10° 0°] 10°
N [ 0015 [ 0039 [ 039 [ 101

. LEADS WITHIN 0.13 (0.005) RADIUS OF TRUE
POSITION AT SEATING PLANE AT MAXIMUM



CASE OUTLINE AND PACKAGE DIMENSIONS

1=A=]

Moo

16 9

N7
le— g —>

D 16 PL

Lk

PDIP-16
P SUFFIX
PLASTIC DIP PACKAGE
CASE 648-08
ISSUE R

L—>

\
ool \zm

SEATING
PLANE

[@]0250010@[T[A @]

Mo S b

24 13
]

10 12

R T T T TR T T T T T T

< A >

i

fN

LIS
-7

SEATING

PLANE

PDIP-24
P SUFFIX
PLASTIC DIP PACKAGE
CASE 709-02
ISSUE C
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NOTES:

1.

2.
3.

DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

CONTROLLING DIMENSION: INCH.
DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.

. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
. ROUNDED CORNERS OPTIONAL.

INCHES MILLIMETERS
| DIM| MIN MAX MIN | MAX
A | 0740 | 0.770 | 18.80 | 19.55
B | 0.250 | 0.270 6.35 6.85
C | 0.145 | 0.175 3.69 4.44
D | 0015 | 0.021 0.39 0.53
F | 0.040 0.70 1.02 177
G 0.100 BSC 254 BSC
H 0.050 BSC 1.27BSC
J | 0.008 | 0.015 0.21 0.38
K | 0110 | 0.130 2.80 3.30
L | 0295 | 0.305 7.50 7.74
M 0° 10° 0° 10°
S | 0.020 | 0.040 0.51 1.01
NOTES:

1. POSITIONAL TOLERANCE OF LEADS (D),
SHALL BE WITHIN 0.25 (0.010) AT MAXIMUM
MATERIAL CONDITION, IN RELATION TO
SEATING PLANE AND EACH OTHER.

2. DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.

3. DIMENSION B DOES NOT INCLUDE MOLD
FLASH.

MILLIMETERS INCHES

| DIM[_MIN | MAX | MIN | MAX
A | 3137 | 3213 | 1235 | 1.265
B | 1372 | 1422 | 0540 | 0560
C | 394 | 508 0155 | 0200
D | 036 | 056 0014 | 0.022
F | 102 | 152 | 0040 | 0060
G 2.54 BSC 0.100BSC
H | 165 | 203 | 0065 | 0.080
J | 020 | 038 0008 | 0.015
K | 292 | 343 0115 | 0135
L 15.24 BSC 0.600 BSC
M 0°] 15° 0°] 15°
N [ 051 | 102 [ 0020 [ 0.040




CASE OUTLINE AND PACKAGE DIMENSIONS
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SO-14
D SUFFIX
PLASTIC SOIC PACKAGE
CASE 751A-03
ISSUE F
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SEATING
PLANE

- SEATING
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NOTES:
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DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

CONTROLLING DIMENSION: MILLIMETER.
DIMENSIONS A AND B DO NOT INCLUDE
MOLD PROTRUSION.

MAXIMUM MOLD PROTRUSION 0.15 (0.006)
PER SIDE.

DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL
IN EXCESS OF THE D DIMENSION AT

MAXIMUM MATERIAL CONDITION.
MILLIMETERS INCHES
| DIM| MIN MAX MIN | MAX
A 8.55 875 | 0337 | 0.344
B 3.80 400 | 0.150 | 0.157
C 135 175 | 0.054 | 0.068
D 0.35 049 | 0.014 | 0.019
F 0.40 125 | 0.016 | 0.049
G 1.27BSC 0.050 BSC
J 0.19 0.25 | 0.008 | 0.009
K 0.10 0.25 | 0.004 | 0.009
M 0° 7° 0° 7°
P 5.80 6.20 | 0.228 | 0.244
R 0.25 0.50 | 0.010 | 0.019
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

. CONTROLLING DIMENSION: MILLIMETER.
. DIMENSIONS A AND B DO NOT INCLUDE

MOLD PROTRUSION.

. MAXIMUM MOLD PROTRUSION 0.15 (0.006)

PER SIDE.

. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL
IN EXCESS OF THE D DIMENSION AT

MAXIMUM MATERIAL CONDITION.
MILLIMETERS INCHES

| DIM| MIN MAX MIN | MAX
A 9.80 | 10.00 | 0.386 | 0.393
B 3.80 400 | 0.150 | 0.157
C 135 175 | 0.054 | 0.068
D 0.35 049 | 0.014 | 0.019
F 0.40 125 | 0.016 | 0.049
G 1.27BSC 0.050 BSC
J 0.19 0.25 | 0.008 | 0.009
K 0.10 0.25 | 0.004 | 0.009
M 0° 7° 0° 7°
P 5.80 6.20 | 0.229 | 0.244
R 0.25 0.50 | 0.010 | 0.019




CASE OUTLINE AND PACKAGE DIMENSIONS

ILI

JAAARARAA: T
+

©

SO-16 WIDE
DW SUFFIX
PLASTIC SOIC PACKAGE
CASE 751G-02
ISSUE A

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

. CONTROLLING DIMENSION: MILLIMETER.

. DIMENSIONS A AND B DO NOT INCLUDE MOLD
PROTRUSION.

w N

E 8x P 4. MAXIMUM MOLD PROTRUSION 0.15 (0.006) PER

SIDE.
q} |$ | 0.010 (0'25)®| B @ | 5. DIMENSION D DOES NOT INCLUDE DAMBAR

"EHHUHHBHEE: v

o

[@]0010025)®[T]A ®[B O]

A

|-

HAAAAA

3

N
=
iR

<

-

(S :
RS =t
< st M

AAAAAA

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.13 (0.005) TOTAL IN

EXCESS OF D DIMENSION AT MAXIMUM
£ J MATERIAL CONDITION.
MILLIMETERS INCHES

r MIN MAX MIN MAX
F

10.15 | 1045 | 0.400 | 0.411
7.40 760 | 0.292 | 0.299
2.35 265 | 0.093 | 0.104
0.35 049 | 0.014 | 0.019
0.50 0.90 | 0.020 | 0.035

1.27BSC 0.050 BSC
0.25 032 | 0.010 | 0.012
0.10 0.25 | 0.004 | 0.009

0° 7° 0° 7°

10.05 | 10.55 | 0.395 | 0.415
0.25 0.75 | 0.010 | 0.029

Pyl

x

N

o

o
;U'nguo-noom)>|§

SO-24 WIDE
DW SUFFIX
PLASTIC SOIC PACKAGE
CASE 751E-04
ISSUE E

NOTES:
. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

CONTROLLING DIMENSION: MILLIMETER.
DIMENSIONS A AND B DO NOT INCLUDE

12x P MOLD PROTRUSION.

MAXIMUM MOLD PROTRUSION 0.15 (0.006)

|€B| 0.010 (0.25)®| B @| " PER SIDE.

. DIMENSION D DOES NOT INCLUDE DAMBAR

[N

w N

~

o

'HHHHHHHHHEHE 2 v PROTRUSION SHALL BE 013 0005) TOTAL I

24x D

|90.010025®[T]A ®[BO |

EXCESS OF D DIMENSION AT MAXIMUM

MATERIAL CONDITION.
J
MILLIMETERS INCHES
MIN MAX MIN | MAX

1525 | 1554 | 0.601 | 0.612
F

palpn

0.35 0.49 | 0.014 | 0.019
0.41 0.90 | 0.016 | 0.035

SEATING
PLANE

1.27BSC 0.050 BSC
0.23 0.32 | 0.009 | 0.013
0.13 0.29 | 0.005 | 0.011
0° 8° 0° 8°
10.05 | 10.55 | 0.395 | 0.415
0.25 0.75 | 0.010 | 0.029

2.35 265 | 0.093 | 0.104

7.40 7.60 | 0.292 | 0.299
\—j |<- R x45°
M

;o-uzxc_-o-noom>|§
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CASE OUTLINE AND PACKAGE DIMENSIONS

TSSOP-14
DT SUFFIX
CASE 948G-01
ISSUE O

14x K REF NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI

@] 0100009 ®[T[U ®|VO)] Y145M, 1982.
0 @ 2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSION A DOES NOT INCLUDE MOLD FLASH,
PROTRUSIONS OR GATE BURRS. MOLD FLASH
T H H H H H H H N OR GATE BURRS SHALL NOT EXCEED 0.15
0.25 (0.010) |— (0.006) PER SIDE.

4. DIMENSION B DOES NOT INCLUDE INTERLEAD

2x L/2 FLASH OR PROTRUSION. INTERLEAD FLASH OR
PROTRUSION SHALL NOT EXCEED
l 0.25 (0.010) PER SIDE.
o B - 5. DIMENSION K DOES NOT INCLUDE DAMBAR
N - PROTRUSION. ALLOWABLE DAMBAR

|o] 015 (0.008) T

PROTRUSION SHALL BE 0.08 (0.003) TOTAL IN
IDENT. F EXCESS OF THE K DIMENSION AT MAXIMUM
MATERIAL CONDITION.
6. TERMINAL NUMBERS ARE SHOWN FOR
DETAILE REFERENCE ONLY.
H H H H H H H 7. DIMENSION A AND B ARE TO BE DETERMINED
AT DATUM PLANE —W-.

|Q|0.15(0.006)|T U©| < A > _ﬂ K r_ MILLIMETERS | INCHES

L —ﬂ th— MIN | MAX | MIN | MAX

490 [ 510 [ 0193 [ 0.200
JJ

@ 430 | 450 | 0169 | 0177
-T_ SECTION N-N

019 | 030 [ 0.007 [ 0.012
019 | 025 [ 0.007 [ 0.010
6.40 BSC 0.252 BSC
0° [ 8° 0° [ g°

1=} L= I == |

—JGL— —J <— H DETAILE//

TSSOP-16
DT SUFFIX
CASE 948F-01
ISSUE O

[ /
il T o

zr—ﬁxﬁz_.:cow-loom)>|§
o
{=2]
5
[os)
1]
o
o
o
]
>
jos)
1]
o]

'
f

(]0.10(0.004)
—T—| SEATING D

PLANE

16X K REF

— r_{$| 0.10(0.004)®[T[U ® |V O]

NOTES
—b‘ K DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.
_T‘ K1 h_ 2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSION A DOES NOT INCLUDE MOLD FLASH.
6 9 Y 4 PROTRUSIONS OR GATE BURRS. MOLD FLASH OR

Vv
2x L2 J1 ‘/ N GATE BURRS SHALL NOT EXCEED 0.15 (0.006) PER
SIDE.

|]0.15(0.008)] T[U ®]

SN

4. DIMENSION B DOES NOT INCLUDE INTERLEAD
B SECTION N-N FLASH OR PROTRUSION. INTERLEAD FLASH OR

— g - — == — PROTRUSION SHALL NOT EXCEED
0.25 (0.010) PER SIDE.
PIN 1 5. DIMENSION K DOES NOT INCLUDE DAMBAR
IDENT\ PROTRUSION. ALLOWABLE DAMBAR PROTRUSION
SHALL BE 0.08 (0.003) TOTAL IN EXCESS OF THE K
DIMENSION AT MAXIMUM MATERIAL CONDITION.
6. TERMINAL NUMBERS ARE SHOWN FOR

1 8
:| H H H H H H |: N REFERENCE ONLY.
0 25(0.010) 7. DIMENSION A AND B ARE TO BE DETERMINED AT

DATUM PLANE -W-.

|]0.15(0.009)] T| U ®|

A

5' 2 MILLIMETERS INCHES
| DIM[ MIN | MAX [ MIN | MAX
A | 490 | 510 [ 0193 | 0.200
B | 430 | 450 | 0169 | 0177
c| — 1 120 — o047
D | 005 015 | 0002 | 0.006
DETAIL E F 0.50 0.75 | 0.020 | 0.030

G 0.65 BSC 0.026 BSC
H | 018 [ 028 | 0007 [ 0.011
J | 009 [ 020 0004 [ 0008
[ L —~ Cwd Ji | 009 | 016 | 0.004 | 0.006
C \ K | 019 [ 030 | 0.007 [ 0012
l I:I I:I I:I I:u:u:uj ‘J | ﬂ E,/‘ K1 | 019 [ 025 [ 0007 [ 0.010

~[0.10/(0.002) _ L 6.40 BSC 0.252 BSC
M 0° ] 8° 0°] 8°

_T—] SEATING —4 e— H DETAIL E
PLANE D — G
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CASE OUTLINE AND PACKAGE DIMENSIONS

SO-14 EIAJ
F SUFFIX
CASE 965-01

ISSUE O NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
m m m m m m m — 3. DIMENSIONS D AND E DO NOT INCLUDE
14 8 Lg MOLD FLASH OR PROTRUSIONS AND ARE
[ I B R 0 MEASURED AT THE PARTING LINE. MOLD FLASH
1 OR PROTRUSIONS SHALL NOT EXCEED 0.15

(0.006) PER SIDE.
MS T 4. TERMINAL NUMBERS ARE SHOWN FOR
i REFERENCE ONLY.
= 5. THE LEAD WIDTH DIMENSION (b) DOES NOT
/A INCLUDE DAMBAR PROTRUSION. ALLOWABLE
7 y _’| L |<— DAMBAR PROTRUSION SHALL BE 0.08 (0.003)

- TOTAL IN EXCESS OF THE LEAD WIDTH
DETAIL P DIMENSION AT MAXIMUM MATERIAL CONDITION.
—> |<— z DAMBAR CANNOT BE LOCATED ON THE LOWER

< D RADIUS OR THE FOOT. MINIMUM SPACE
BETWEEN PROTRUSIONS AND ADJACENT LEAD

TO BE 0.46 ( 0.018).

VIEW P
A — ~ MILLIMETERS INCHES
/
{

=
=

MIN MAX MIN | MAX

— 2.05 — | 0.081
0.05 0.20 | 0.002 | 0.008
0.35 050 | 0.014 | 0.020
0.18 027 | 0.007 | 0.011
9.90 | 1050 | 0.390 | 0.413

N 7 f
5.10 545 | 0201 | 0215

& 0.13(0.005® O] 0.10(0.004) e [ La7sse 0.050BSC
E

7.40 820 | 0291 | 0.323
050 0.0 0.85 | 0.020 | 0.033
Lg 1.10 150 | 0.043 | 0.059
M 0° | 10° 0° | 10°
Q1 0.70 0.90 | 0.028 | 0.035
Z — 1.42 — | 0.056

g

e
>
&

m|o|o o

®

SO-16 EIAJ
F SUFFIX
CASE 966-01
ISSUE O NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: MILLIMETER.
d-h I-h I-h I-h I-h I-h I-h I-h —x 3. DIMENSIONS D AND E DO NOT INCLUDE
9 MOLD FLASH OR PROTRUSIONS AND ARE
T 0 MEASURED AT THE PARTING LINE. MOLD FLASH
1 OR PROTRUSIONS SHALL NOT EXCEED 0.15
(0.006) PER SIDE.

HE M e T 4. TERMINAL NUMBERS ARE SHOWN FOR

+

REFERENCE ONLY.
5. THE LEAD WIDTH DIMENSION (b) DOES NOT

e—m—

INCLUDE DAMBAR PROTRUSION. ALLOWABLE
| |

@ L | T R |
1 8 DAMBAR PROTRUSION SHALL BE 0.08 (0.003)
- TOTAL IN EXCESS OF THE LEAD WIDTH
-z

DETAIL P DIMENSION AT MAXIMUM MATERIAL CONDITION.

DAMBAR CANNOT BE LOCATED ON THE LOWER
D RADIUS OR THE FOOT. MINIMUM SPACE
BETWEEN PROTRUSIONS AND ADJACENT LEAD
TO BE 0.46 (0.018).

A VIEW P 3_‘ MILLIMETERS INCHES
El_,i |<_ / ~N MIN | MAX | MIN | MAX
[
\

o
=
=

— 2.05 — | 0.081
0.05 0.20 | 0.002 | 0.008

<
Bgbd

S . .- \ 7 b | 035 050 | 0.014 | 0.020
N f c | 018 | 027 [ 0007 [ 001
—’I |<_ D | 990 [ 1050 [ 0390 | 0.413
b E | 510 | 545 0201 | 0215

e 1.27BSC 0.050BSC
Ea 0.13 (0.005) W 0.10 (0.004) HE | 740 | 820 | 0201 | 0323
L | o050 | 085 0020 | 0,033
Le | 110 | 150 | 0043 [ 0.059

0° 10° 0° | 10°
0.90 | 0.028 | 0.035
— 0.78 — | 0.031

N OIS
o
~
=}
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ON SEMICONDUCTOR MAJOR WORLDWIDE SALES OFFICES

UNITED STATES

ALABAMA

Huntsville .................. (256)464-6800
CALIFORNIA

Irvine ...l (949)753-7360

SanJose ... (408)749-0510
COLORADO

Littleton .. .................. (303)256-5884
FLORIDA

Tampa . ... (813)286-6181
GEORGIA

Atlanta .................... (770)338-3810
ILLINOIS

Chicago ................... (847)413-2500
MASSACHUSETTS

BOStON ... (781)932-9700
MICHIGAN

Detroit .. ...oeeeeea (248)347-6800
MINNESOTA

Plymouth .................. (612)249-2360
NORTH CAROLINA

Raleigh .................... (919)870-4355
PENNSYLVANIA

Philadelphia/Horsham ....... (215)957-4100
TEXAS

Dallas ..................... (972)516-5100

CANADA

ONTARIO

ottawa .......ovvviveni.n. (613)226-3491
QUEBEC

Montreal ................... (514)333-3300

INTERNATIONAL

BRAZIL

SaoPaulo ............. 55(011)3030-5244
CHINA

Beijing ...........oL 86-10-65642288

Guangzhou .. .. 86—20-87537888

Shanghai ................ 86-21-63747668
FRANCE

Paris ...............oo 33134 635900
GERMANY

Munich ............. ... ..., 4989 92103-0
HONG KONG

HongKong ............... 852-2-610-6888
INDIA

Bangalore ................. 91-80-5598615
ISRAEL

TelAviv ...t 972-9-9522333
ITALY

Milan ... 39(02)82201
JAPAN

Tokyo ................... 81-3-5487-8345
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KOREA

Seoul ...
MALAYSIA

Penang ..................
MEXICO

Guadalajara ..............
PHILIPPINES

Manila ...................
PUERTO RICO

SanJuan ................
SINGAPORE

Singapore . ...............
SPAIN

Madrid . ..................

SWEDEN
Stockholm
TAIWAN
Taipei
THAILAND
Bangkok .................
UNITED KINGDOM
Aylesbury ...............

INTERNATIONAL (continued)

82-2-3440-7200
.. 60(4)228-2514
.. 52(36)78-0750
. (63)2 8078455
.. (787)641-4100
.... (65)4818188

.. 34(1)457-8204
.. 34(1)457-8254

.. 46(8)734-8800
886(2)27058000
.. 66(2)254-4910

441 (296)395252



ON SEMICONDUCTOR STANDARD DOCUMENT TYPE DEFINITIONS

REFERENCE MANUAL

A Reference Manual is a publication that contains a comprehensive system or device—specific description of the struntti@and fu
(operation) of a particular part/system; used overwhelmingly to describe the functionality of a microprocessor, microaorsatier
other sub—micron sized device. Procedural information in a Reference Manual is limited to less than 40 percent (usuas).much le

USER'’'S GUIDE

A User’s Guide contains procedural, task—oriented instructions for using or running a device or product. A User’s Guidendiffers
a Reference Manual in the following respects:
* Majority of information (> 60%) is procedural, not functional, in nature
* Volume of information is typically less than for Reference Manuals
* Usually written more in active voice, using second—person singular (you) than is found in Reference Manuals
* May contain photographs and detailed line drawings rather than simple illustrations that are often found in Reference Manuals

POCKET GUIDE

A Pocket Guide is a pocket—sized document that contains technical reference information. Types of information commonly found in
pocket guides include block diagrams, pinouts, alphabetized instruction set, alphabetized registers, alphabetized teimdepmaend/
their products, etc.

ADDENDUM

A documentation Addendum is a supplemental publication that contains missing information or replaces preliminary infoth@tion in
primary publication it supports. Individual addendum items are published cumulatively. Addendums end with the next rekision of
primary document.

APPLICATION NOTE

An Application Note is a document that contains real-world application information about how a specific ON Semiconductor
device/product is used with other ON Semiconductor or vendor parts/software to address a particular technical issuer Baftwaired/
must already exist and be available.

A document called “Application—Specific Information” is not the same as an Application Note.

SELECTOR GUIDE

A Selector Guide is a tri—fold (or larger) document published on a regular basis (usually quarterly) by many, if notaal, dhas
contains key line—item, device—specific information for particular product families. Some Selector Guides are publishefdimabok
and contain previously published information.

PRODUCT PREVIEW

A Product Preview is a summary document for a product/device under consideration or in the early stages of developméuattThe Pro
Preview exists only until an “Advance Information” document is published that replaces it. The Product Preview is oftethe$iest as
section or chapter in a corresponding reference manual. The Product Preview displays the following disclaimer at thehmftesn of
page: “ON Semiconductor reserves the right to change or discontinue this product without notice.”

ADVANCE INFORMATION

The Advance Information document is for a device that is NOT fully MC—qualified. The Advance Information document is replaced
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