Product  ~\ww Order Technical 2 Tools & Support &
Folder oo Now Documents #'\ Software Community
i3 TEXAS
INSTRUMENTS CD4066B
ZHCSKTOH —NOVEMBER 1998—-REVISED FEBRUARY 2020
CD4066B CMOS VU & X 7] F- 5
1 ke 3 UiHH

o 15V ¥k £7.5V IEIEE T 56

o TAEHLE N 15V I A SR A
HLFH N 125Q

o 1E 15V {555 A5 Bl M LRSI 5% Sl
ML FHA T 50

o TERENEIEMEAS S IE BN B A PR
SRR HRE

o mEFREH L
fie = 10kHz. R, = 1kQ I} $17(5 & 80dB

d T%]Eﬁﬂzﬁ fis = 1kHz. Vis = 5Vp-p‘

Vpp — Vss 2 10V, R, = 10kQ i 26 B LR /N T
0.5%

o MARAISCIPIRATF MG, AT A R A 1 2 L
TR B RS : Vpp — Vg = 10V, Tp =
25°C W #LAE A 10pA

LI €=k ekl PN EE

(% 515 S AR ED -
A A 1012Q

o (XITRMEHI: fo = 8MHz. R, = 1kQ I L7 Ny
—50dB

. @E%Eﬂﬁkﬁ%%%&%ﬁ:ﬂﬁ&%ﬁ%%
M 25

o BRI,

FFJ = A0MHz (HLAIE)
o BN 20V NS HIHET T 100% Wil
e 5V, 10V il 15V ¥ & H

2 MH

o BHMESHXMZEEM: [E50714, WHlEE. &
Wi, AR BTEY . HRAITOR

o HWHAESIHRAMZ I

o fEHNI1IE % I

o TREUF M AR 4

o M. FHPT. AHALFBIME 1 o A s

. HFHEINM

CDA4066B #1F2 —k HI T B sl 745 5 A% far el 2 1
SRS IF R, iZasfF 5 CDA016B &34 5| fxS
SR, (BEREERAEE. it SRR
BELE M5 5 a0 AV Bl ARG E E

CD4066B #{Fa& MU n o0, SN SHR A M
SEREE AR FE IS S TR BT TG P45 5 T O
p Ml n &tk W 17 Fion, B E n MAE ST
PHES S5 CHTFRITIFRD) 88 Ve CHIF SRR )
FHTE o T B AT 50 A AR B AH AN P B S N5 5 1
ATk, AT FE R A L FEAE A T AR (S 5 VE
P EBIRAR -

Hr@EE o, A aREEERA G S RS
T K IR R DA R AR NS S B S 1 5
BRI PT. Aid, KT RFECRRE B, @A
CD4016B #24%:.

BEEO
AR S ESpS BT GRfrfED
PDIP (14) 19.30mm x 6.35mm
CDIP (14) 19.50mm x 6.92mm
CD4066B SOIC (14) 8.65mm x 3.91mm
SOP (14) 10.30mm x 5.30mm
TSSOP (14) 5.00mm x 4.40mm

@ ﬁ%ﬁ% TR R, 1S B R ROR R AR T I i

T R A ) AR AT XU I 5 S A

Control 7 N CMOS Protection Network
In

Vis

Vbb

= | g
_EF o o
Control O_DO*' Eiz,ss )

Vg™

Copyright © 2016, Texas Instruments Incorporated

ARG I, SRAEH 6 T dn P SCRA S R, CLA S . A RIE I B 7 SO R BT (5 2, 1507 ) wwweti.com, SN BIRZAMR S . TI ASCRIEBA I ) HE

A PERE RE . AESEBRITEZ BT, 5506555 BT RUA IR 35 SURRA

English Data Sheet: SCHS051


http://www-s.ti.com/sc/techlit/SCHS051.pdf
http://www.ti.com.cn/product/cn/cd4066b?qgpn=cd4066b
http://www.ti.com.cn/product/cn/CD4066B?dcmp=dsproject&hqs=pf
http://www.ti.com.cn/product/cn/CD4066B?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.ti.com.cn/product/cn/CD4066B?dcmp=dsproject&hqs=td&#doctype2
http://www.ti.com.cn/product/cn/CD4066B?dcmp=dsproject&hqs=sw&#desKit
http://www.ti.com.cn/product/cn/CD4066B?dcmp=dsproject&hqs=support&#community
http://www.ti.com.cn/zh-cn/applications/industrial/building-automation/overview.html

I3 TEXAS
INSTRUMENTS
CD4066B
ZHCSKTOH —NOVEMBER 1998 —REVISED FEBRUARY 2020 www.ti.com.cn
I = 1 8.3 Feature DeSCriPtioN.......ccocrieeeerrrcereieesnenceeens 14
2 R e 1 8.4 Device Functional Modes..........coccvvviimiiciiiniinnn, 14
3 BB e 1 9 Application and Implementation ........................ 15
4 9.1 Application Information.............cccoeveeviiiiieiiiinicnnn. 15
5 Pin Configuration and FUNCLIONS ..........cocoevevnn.n.. 3 92 Typical Application ................ s 15
6 SPECITICALIONS..eeervvveereeeeeseeeeeeeeeseeseeeeeeesesseeeneens 4 10 Power Supply Recommendations .................... 17
6.1 Absolute Maximum RatiNGS ...........ccceriveerrrreerrrenns 4 11 LAYOUL e 17
6.2 ESD RAUNGS.....vvereeereeeresseeerseeeeesseesseseesseesessseesssens 4 11.1 Layout GUIdeliNeS .......cccceevieriiiiieiiecieeec e 17
6.3 Recommended Operating Conditions...................... 4 11.2° LayOUt BXAMPIE woooroivvesvvnsssvvnes v 17
6.4 Thermal Information........... e 4 12 %g/fq:%ljx*ﬁi?% ..................................................... 18
6.5 Electrical Characteristics .5 12,1 BEOTREE BB o 18
6.6 Switching CharaCteristics ............cocevevrevrrrrireverennns 8 12.2 }il%*ﬁ‘{)ﬁ ---------------------------------------------------------------- 18
6.7 Typical CharaCteristiCs ...........ccoorereeeerreereseesrrnenns 9 123 FABR v
7 Parameter Measurement Information ................ 10 124 AR
8 Detailed Description 12.5 G'O‘ssary"“""""': """"
8.1 OVEIVIEW oo, . 13 *}Lm\ iﬁ%*nm‘ﬂ*m@1ﬁ 4%‘ ....................................... 18
8.2 Functional Block Diagram
4 BT Prsiex
T TR TURS ] BE 5 4 50RO BT AN A o
Changes from Revision G (June 2017) to Revision H Page
¢ Added Junction Temperature details to the Absolute Maximum Ratings table.............ccooiii e 4
Changes from Revision F (March 2017) to Revision G Page
e Changed From: Vgg To: Hi-Z in the SIG OUT/IN COIUMN OF ......oiiiiiiiiiii ettt 14
Changes from Revision E (September 2016) to Revision F Page
¢ Corrected the r,, Vpp = 10 V values in the Electrical Characteristics table. ...........ccccoviiiiii i 7

« Corrected the y axis scale in Figure 6

Changes from Revision D (September 2003) to Revision E Page
o CSINENINY ESD FUETH & HREPE BB dor . adFDIREREE. NTAISENE T AW E oy AR . A%
PERISCRS S 35y AL BRI TT ST T E J2 BT ettt 1
o OMIER MER T ITMEE R, ESREBIRER KRR POA 1
* Changed values in the Thermal Information table to align with JEDEC Standards ..........cccceeiiiiiieeiiiiiiee e 4

2 Copyright © 1998-2020, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/cd4066b?qgpn=cd4066b
http://www.ti.com.cn

13 TEXAS

INSTRUMENTS

www.ti.com.cn

CD4066B

ZHCSKTOH —_NOVEMBER 1998 —REVISED FEBRUARY 2020

5 Pin Configuration and Functions

N, J, D, NS, or PW Packages
14-Pin PDIP, CDIP, SOIC, SO, or TSSOP

Top View
SIG A IN/OUT [|1 “ 14[] Vpp
SIGAOUTI/IN []2 13[] CONTROL A
SIG B OUT/IN [] 3 12[] CONTROL D
SIG B IN/OUT [|4 11]] SIG D IN/JOUT
CONTROLB [ 5 10{] SIG D OUT/IN
CONTROLC []6 9[] SIG C OUT/IN
Vss []7 8[] SIG C IN/OUT

Pin Functions

NO. PIN NAME 110 DESCRIPTION
1 SIG A IN/OUT I/0 Input/Output for Switch A
2 SIG A OUT/IN I/0 Output/Input for Switch A
3 SIG B OUT/IN I/0 Output/Input for Switch B
4 SIG B IN/OUT I/0 Input/Output for Switch B
5 CONTROL B | Control pin for Switch B
6 CONTROL C | Control pin for Switch C
7 Vss — Low Voltage Power Pin
8 SIG C IN/OUT I/0 Input/Output for Switch C
9 SIG C OUT/IN I/0 Output/Input for Switch C
10 SIG D OUT/IN I/0 Output/Input for Switch D
11 SIG D IN/OUT I/0 Input/Output for Switch D
12 CONTROL D | Control Pin for D

13 CONTROL A | Control Pin for A

14 Vpp — Power Pin

Copyright © 1998-2020, Texas Instruments Incorporated
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6 Specifications

6.1 Absolute Maximum Ratings
Over operating free-air temperature range (unless otherwise noted)®

MIN MAX UNIT
Vpp DC supply-voltage Voltages referenced to Vsg pin -0.5 20 \Y
Vis Input voltage All inputs -0.5 Vpp + 0.5 \%
N DC input current Any one input +10 mA
TimaxL Maximum junction temperature, ceramic package 175 °C
Timax2 Maximum junction temperature, plastic package 150 °C
Tstg Storage temperature -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under Recommended Operating
Conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

6.2 ESD Ratings

VALUE UNIT
;iitrjlrsn(%n body model (HBM), per ANSI/ESDA/JEDEC JS-001, all +500
V(Esb) Electrostatic discharge - S \%
Charged device model (CDM), per JEDEC specification JESD22-
€101, all pins® +1500
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
6.3 Recommended Operating Conditions
Over operating free-air temperature range (unless otherwise noted)
MIN MAX | UNIT
Vpp Supply voltage 3 18 \%
Ta Operating free-air temperature -55 125 °C
6.4 Thermal Information
CD4066B
THERMAL METRIC® (PSIP) (SgIC) (glcs)) (Ts},:sV\cl)P) UNIT
14 PINS 14 PINS 14 PINS 14 PINS
Rosa Junction-to-ambient thermal resistance 53.7 89.5 88.2 119.5 °C/W
RoJc(top) Junction-to-case (top) thermal resistance 41.0 49.7 46.1 48.2 °C/W
Ross Junction-to-board thermal resistance 33.6 43.8 47.0 61.2 °C/W
LAL Junction-to-top characterization parameter 25.8 17.4 16.3 5.5 °C/W
NAL: Junction-to-board characterization parameter 33.5 435 46.6 60.6 °C/W

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

report.

Copyright © 1998-2020, Texas Instruments Incorporated
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6.5 Electrical Characteristics
Over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  TYP MAX|UNIT
VDD =5V
Vis=0V 04| V
VDD =5V
V=5V 4.6 \%
VDD =10V
. Vis=0V 05| V
Vos Switch output voltage
VDD =10V 95 Vv
Vis=10V ’
VDD =15V
V=0V 15| V
VDD =15V
Vis=15V 135 v
On-state resistance Vop =5V 15
Aron difference between any R =10 kQ, V¢ = Vpp Vpp =10V 10 Q
two switches Vpp =15V 5
VC:VDD:SVvVSS:_SVr
THD Total harmonic distortion | Vigp-p) = 5 V (sine wave centered on 0 V), 0.4%
R, =10 kQ, fig = 1-kHz sine wave
—3-dB cutoff frequency Ve=Vpp=5V,Vsgs=-5V, Vigpp =5V 40 MHz
(switch on) (sine wave centered on 0 V), R, =1 kQ
-50-dB feedthrough VC = VSS =5V, Vis(p-p) =5V 1 MHz
frequency (switch off) (sine wave centered on 0 V), R, =1 kQ
Ve(A) =Vpp =5V,
—50-dB crosstalk Vc(B) =Vss=-5V, 8 MHz
frequency Vis(A) = 5 V., 50-Q source,
RL =1kQ
Cis Input capacitance Vpp=5V,Vec=Vgs=-5V pF
Cos Output capacitance Vpp=5V,Vec=Vgg=-5V pF
Cios Feedthrough Vpp=5V,Vc=Vgs=-5V 0.5 pF
VDD =5V 35
Vihe Control input, high voltage | See Figure 7 Vpp =10V 7 \Y,
Vpp =15V 11
Crosstalk Vc =10V (square wave),
(control input to signal t, tt=20 ns, R = 10 kQ 50 mV
output) Vpp =10V
VDD =5V 35 70
Turnon and turnoff Vin = Vop, t, tr= 20 ns, _
propagation delay C_ =50 pF, R =1kQ Vop =10V 20 40| ns
Vpp =15V 15 30
Vis = VDDv VSS = GND, VDD =5V 6
R, =1 kQ to GND
' Vpp =10V
Maximum control input CL =50 pF, b MHz
repetition rate Vc = 10 V (square wave
centeredon 5 V), t, t=20ns, | Vpp =15V 95
Vos = 1/2 Vg at 1 kHz
C Input capacitance 5 75| pF
Copyright © 1998-2020, Texas Instruments Incorporated 5



http://www.ti.com.cn/product/cn/cd4066b?qgpn=cd4066b
http://www.ti.com.cn

13 TEXAS

INSTRUMENTS
CD4066B
ZHCSKTOH —NOVEMBER 1998—REVISED FEBRUARY 2020 www.ti.com.cn
Electrical Characteristics (continued)
Over operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Ta =-55°C 0.64
Ta =-40°C 0.61
VDD =5V — o
V=0V Ta =25°C 0.51 mA
Ta =85°C 0.42
Ta =125°C 0.36
— o -0.6
Tp = -55°C 4
Tp = —40°C 08
VDD =5V — o
V=5V Ta =25°C -0.51 mA
= 85° -0.4
Ta =85°C 2
T = 125°C 03
6
Ta =-55°C 1.6
Ta =-40°C 1.5
VDD =10V _ °
V=0V Ta =25°C 1.3 mA
lis Switch input current Ta=85°C 11
Ta =125°C 0.9
Ta =-55°C -1.6
Ta =-40°C -15
VDD =10V _ °
Ve=10V Ta =25°C -1.3 mA
Ta=85°C -1.1
Ta =125°C -0.9
Ta =-55°C 4.2
Ta = —40°C 4
VDD =15V _ °
V=0V Ta =25°C 3.4 mA
Ta=85°C 2.8
Ta =125°C 2.4
Ta =-55°C -4.2
Ta = —40°C -4
VDD =15V _ °
V=15V Ta =25°C -34 mA
Ta =85°C -2.8
Ta =125°C 2.4

6 Copyright © 1998-2020, Texas Instruments Incorporated
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Electrical Characteristics (continued)
Over operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Ta =-55°C 0.25
Ta =-40°C 0.25
x'[’)“D::OSti’f v T = 25°C 001 0.25| pA
Ta =85°C 7.5
Ta =125°C 7.5
Ta =-55°C 0.5
Ta =-40°C 0.5
mzzoltoo\}o v T = 25°C 001 05| pA
Ta=85°C 15
Ipb Quiescent device current Ta = 125°C 15
Ta =-55°C
Ta = —40°C
mioltso\}s v T = 25°C 001 1| pA
Ta=85°C 30
Ta =125°C 30
Ta =-55°C
Ta = —40°C
x'[’)“D::OZtOO\fO v T = 25°C 002 5| pA
Ta=85°C 150
Ta =125°C 150
Ta =-55°C 800
Ta =-40°C 850
Vpp =5V Ta = 25°C 470 1050
Ta=85°C 1200
Ta =125°C 1300
Ta =-55°C 310
o (Voo = Vss) Ta = —40°C 330
fon On-state resistance (max) Ve = VDD? , Vpp =10V Ta =25°C 180 400 Q
R, = 10 kQ returned Vs = Vss T = 85°C 500
to Vpp
Ta =125°C 500
Ta =-55°C 200
Ta =-40°C 210
Vpp =15V Ta = 25°C 125 240
Ta=85°C 300
Ta =125°C 320

Copyright © 1998-2020, Texas Instruments Incorporated 7
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Electrical Characteristics (continued)
Over operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Tp = -55°C 1
T = —40°C 1
Vpp =5V Tp = 25°C 1
T = 85°C 1
Ta =125°C 1
Tp =-55°C 2
Control input, L] = 10 WA, _ _ AL i _4800 :
Vic low voltage (max) Vis = Vss, Vos = Vpp, and Vpp =10 V Tp = 25°C 2 %
Vis = Vpp, Vos = Vss Tp = 85°C 2
Ta =125°C 2
Tp = -55°C 2
T = —40°C 2
Vpp = 15 V Tp = 25°C 2
T = 85°C 2
Ta =125°C 2
Ta =-55°C +0.1
Vis < Vpp, Vpp — Ves = 18V, | 1A= —40°C 01
N Input current (max) Vee £ Vpp — Vss Ta=25°C +107° #0.1| pA
Vop =18V Tp=85°C +1
Ta =125°C +1
6.6 Switching Characteristics
T, =25°C
PARAMETER FROM TO TEST CONDITIONS Vee MIN TYP MAX| UNIT
5V 20 40
tod Signal input Signal output \(/:[\‘:ZSY)DSI‘:TriQti :: Zlokgs, 10V 10 20| ns
15V 7 15
5V 35 70
toih Signal input Signal output \(/:[\‘:ZSY)DSI‘:TriQti :: Zlokgs, 10V 20 40| ns
15V 15 30
5V 35 70
toni Signal input Signal output \(/:[\‘:ZSY)DSI‘:TriQti :: Zlokgs, 10V 20 40| ns
15V 15 30

8 Copyright © 1998-2020, Texas Instruments Incorporated
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6.7 Typical Characteristics
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7 Parameter Measurement Information
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Figure 7. Determination of ry, as a Test Condition for Control-Input High-Voltage (V,4c) Specification
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Figure 8. Channel On-State Resistance Measurement Circuit
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Measured on Boonton capacitance bridge, model 75a (1 MHz);
test-fixture capacitance nulled out.

Figure 9. Typical On Characteristics for One of Four Channels
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Parameter Measurement Information (continued)
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All unused terminals are connected to Vgs.

Figure 10. Off-Switch Input or Output Leakage
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All unused terminals are connected to Vgg.

Figure 11. Propagation Delay Time Signal Input
(Vis) to Signal Output (Vo)

+10V Vop
N

t,=t:=20ns CD4066B Vos
10f4
Switches 10 kKQ
Al iVss
i 92CS-30924

All unused terminals are connected to Vgg.

Figure 12. Crosstalk-Control Input to Signal Output
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Parameter Measurement Information (continued)

VDD _/_\_ VDD

t, =t; =20ns Ve=Vop O Q
VDD O— CI?4OO](64GB
Switches

1kQ
Vss ji 50 pF

VOS

Copyright © 2016, Texas Instruments Incorporated

All unused pins are connected to Vss.
Delay is measured at V4 level of +10% from ground (turn-on) or on-state output level (turn-off).

Figure 13. Propagation Delay, tp 4, tpy. Control-Signal Output

| ||
t -t
il B
Vg | 90% |
10% | 50%
|
l—— Regetition _,I
| ate

t =t; =20ns ¢

VOS atikHz
Vos \/\/\ Vos. — 37—

Vpp =10V
Y/ V at1ikHz
cO— @ Vg oS .
Vis =10 V O] C?“;’fﬁfB
Switches
e 50 pF 1kQ

Vss i

Copyright © 2016, Texas Instruments Incorporated

All unused pins are connected to Vgs.

Figure 14. Maximum Allowable Control-Input Repetition Rate
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Parameter Measurement Information (continued)

Vbp

T

Inputs
‘_
Vbb <
O,
Y~o(D» <+
o
Vss <
‘_

I

Vss 92CS-27555

Measure inputs sequentially to both Vpp and Vgg. Connect all unused inputs to either Vpp or Vgg. Measure control inputs only.

Figure 15. Input Leakage-Current Test Circuit
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Figure 16. Four-Channel PAM Multiplex System Diagram
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8 Detailed Description

8.1 Overview

CD4066B has four independent digitally controlled analog switches with a bias voltage of Vgg to allow for
different voltage levels to be used for low output. Both the p and the n devices in a given switch are biased on or
off simultaneously by the control signal. As shown in Figure 17, the well of the n-channel device on each switch
is tied to either the input (when the switch is on) or to Vg5 (When the switch is off). Thus, when the control of the
device is low, the output of the switch goes to Vg5 and when the control is high the output of the device goes to
VDD.

8.2 Functional Block Diagram

Switch

Control / N CMOS Protection Network

VbD

i
[x
i

Out

o
T

Control >
ve®

A1

Copyright © 2016, Texas Instruments Incorporated
(1) All control inputs are protected by the CMOS protection network.

(2) All p substrates are connected to Vpp.

(3) Normal operation control-line biasing: switch on (logic 1), V¢ = Vpp; switch off (logic 0), V¢ = Vss.

(4) Signal-level range: Vgg < Vis < Vpp.

Figure 17. Schematic Diagram of One-of-Four Identical Switches and Associated Control Circuitry

8.3 Feature Description

Each switch has different control pins, which allows for more options for the outputs. Bias Voltage allows the
device to output a voltage other than 0 V when the device control is low. The CD4066B has a large absolute
maximum voltage for Vpp of 20 V.

8.4 Device Functional Modes
Added Junction Temperature details to the Absolute Maximum Ratings table lists the functions of this device.

Table 1. Function Table

INPUTS OUTPUT
SIG INJOUT CONTROL SIG OUT/IN
H H H
L H L
X L Hi-Z

14 Copyright © 1998-2020, Texas Instruments Incorporated
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9 Application and Implementation

NOTE
Information in the following applications sections is not part of the TI component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

9.1 Application Information

In applications that employ separate power sources to drive Vpp and the signal inputs, the Vpp current capability
should exceed Vpp/R, (R, = effective external load of the four CD4066B device bilateral switches). This provision
avoids any permanent current flow or clamp action on the Vpp supply when power is applied or removed from the
CD4066B device.

In certain applications, the external load-resistor current can include both Vpp and signal-line components. To
avoid drawing Vpp current when switch current flows into pins 1, 4, 8, or 11, the voltage drop across the
bidirectional switch must not exceed 0.8 V (calculated from r,, values shown).

No Vpp current flows through R, if the switch current flows into pins 2, 3, 9, or 10.

5V
0 Analog Inputs (+5 V)
| | ) |
-5V
70

O O OMVpp=5V

9.2 Typical Application

Vop =5V | | g
\ \
% A 4 CcD4066B
L, ™
I \
of | 4 SWg
IN CD4054B v
SW¢
\4
SWp
Digital
Control
Inputs O O O O i
Vss=0V \ i /
VEe=-5V Vss =-S5V

Analog Outputs (+5 V)

92CS-30927

Figure 18. Bidirectional Signal Transmission Through Digital Control Logic

9.2.1 Design Requirements

This device uses CMOS technology and has balanced output drive. Avoid bus contention because it can drive
currents in excess of maximum limits. The high drive also creates fast edges into light loads, so consider routing
and load conditions to prevent ringing.

9.2.2 Detailed Design Procedure

1. Recommended Input Conditions:
— For rise time and fall time specifications, see At/Av in Recommended Operating Conditions.
— For specified high and low levels, see V|, and V,_in Recommended Operating Conditions.
2. Recommended Output Conditions:
— Load currents should not exceed +10 mA.

Copyright © 1998-2020, Texas Instruments Incorporated 15
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Typical Application (continued)
9.2.3 Application Curve

104 '
6l Ta =25°C

2 4
T L
o 2
2 Supply Voltage
S 103 (VpD) =15V
o g |
E 4 10V,
& o 'y
T 2 5V 1 14 VPP
2 5
@ 102 |
8 8 6 i
s 6 12 |cD4066B [
3 13 |
o
1 2 7 H
o® wVss

10

10 2 4 6 102 2 4 6 103

f — Switching Frequency - kHz

Figure 19. Power Dissipation vs. Switching Frequency
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10 Power Supply Recommendations

The power supply can be any voltage between the MIN and MAX supply voltage rating located in Recommended
Operating Conditions.

Each VCC pin should have a good bypass capacitor to prevent power disturbance. For devices with a single
supply, 0.1-uF is recommended; if there are multiple VCC pins, then 0.01-pF or 0.022-uF is recommended for
each power pin. It is acceptable to parallel multiple bypass capacitors to reject different frequencies of noise. A
0.1-yF and a 1-pF are commonly used in parallel. The bypass capacitor should be installed as close to the power
pin as possible for best results.

11 Layout

11.1 Layout Guidelines
When using multiple bit logic devices inputs must never float.

In many cases, functions or parts of functions of digital logic devices are unused, for example, when only two
inputs of a triple-input and gate are used or only 3 of the 4 buffer gates are used. Such input pins must not be left
unconnected because the undefined voltages at the outside connections result in undefined operational states.
All unused inputs of digital logic devices must be connected to a high or low bias to prevent them from floating.
The logic level that should be applied to any particular unused input depends on the function of the device.
Generally they are tied to GND or VCC, whichever makes more sense or is more convenient. It is generally
acceptable to float outputs, unless the part is a transceiver. If the transceiver has an output enable pin, it disables
the output section of the part when asserted. This does not disable the input section of the 1/Os, so they cannot
float when disabled.

11.2 Layout Example

Vee ﬁ Input ———

Unused Input Output Unused Input

Output

Input

Figure 20. Diagram for Unused Inputs

JRA © 1998-2020, Texas Instruments Incorporated 17
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12.2 #HX&IH

Tl E2E™ support forums are an engineer's go-to source for fast, verified answers and design help — straight
from the experts. Search existing answers or ask your own question to get the quick design help you need.

Linked content is provided "AS IS" by the respective contributors. They do not constitute Tl specifications and do
not necessarily reflect TI's views; see TI's Terms of Use.
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E2E is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.
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12.5 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (415)
(6)
CD4066BE ACTIVE PDIP N 14 25 RoHS & Green NIPDAU | SN N/ A for Pkg Type -55to 125 CD4066BE
CD4066BEE4 ACTIVE PDIP N 14 25 ROHS & NIPDAU N/ A for Pkg Type -55to 125 CD4066BE
Non-Green
CD4066BF ACTIVE CDIP J 14 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 CD4066BF
& Green
CD4066BF3A ACTIVE CDIP J 14 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 CD4066BF3A Samples
& Green
CD4066BM ACTIVE SoIC D 14 50 RoHS & Green NIPDAU Level-1-260C-UNLIM -55to 125 CD4066BM
CD4066BM96 ACTIVE SoIC D 14 2500 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM -55to 125 CD4066BM
CD4066BM96E4 ACTIVE SolIC D 14 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM -55to 125 CD4066BM
CD4066BM96G4 ACTIVE SoiIC D 14 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM -55to 125 CD4066BM
CD4066BMT ACTIVE SoIC D 14 250 RoHS & Green NIPDAU Level-1-260C-UNLIM -55to 125 CD4066BM
CD4066BNS ACTIVE SO NS 14 50 RoHS & Green NIPDAU Level-1-260C-UNLIM CD4066B
CD4066BNSR ACTIVE SO NS 14 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -55t0 125 CD4066B
CD4066BPW ACTIVE TSSOP PW 14 90 RoOHS & Green NIPDAU Level-1-260C-UNLIM -55to 125 CMO066B
CD4066BPWG4 ACTIVE TSSOP PW 14 90 RoHS & Green NIPDAU Level-1-260C-UNLIM -55t0 125 CMO066B Samples
CD4066BPWR ACTIVE TSSOP PW 14 2000 RoOHS & Green NIPDAU | SN Level-1-260C-UNLIM -55to 125 CMO066B
CD4066BPWRG4 ACTIVE TSSOP PW 14 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -55to 125 CMO066B
JM38510/05852BCA ACTIVE CDIP J 14 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 JM38510/
& Green 05852BCA
M38510/05852BCA ACTIVE CDIP J 14 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 JM38510/
& Green 05852BCA

@ The marketing status values are defined as follows:
ACTIVE: Product device recommended for new designs.
LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.
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NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.
OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "ROHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer:The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF CD4066B, CD4066B-MIL :
o Catalog : CD4066B

o Automotive : CD4066B-Q1, CD4066B-Q1

o Military : CD4066B-MIL

NOTE: Qualified Version Definitions:

Addendum-Page 2
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o Catalog - Tl's standard catalog product

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects

o Military - QML certified for Military and Defense Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
© © ol Bo W
el |
. Diameter ' '
Cavity +| A0 |+
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
e | )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
CD4066BM96 SolIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
CD4066BM96 SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
CD4066BM96 SOIC D 14 2500 330.0 16.8 6.5 9.5 2.1 8.0 16.0 Q1
CD4066BM96G4 SoIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
CD4066BM96G4 SolIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
CD4066BMT SOIC D 14 250 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
CD4066BNSR SO NS 14 2000 330.0 16.4 8.2 10.5 25 12.0 | 16.0 Q1
CD4066BPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
CD4066BPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
CD4066BPWRG4 TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
CD4066BM96 SOIC D 14 2500 356.0 356.0 35.0
CD4066BM96 SOIC D 14 2500 340.5 336.1 32.0
CD4066BM96 SOIC D 14 2500 364.0 364.0 27.0

CD4066BM96G4 SOIC D 14 2500 340.5 336.1 32.0
CD4066BM96G4 SOIC D 14 2500 356.0 356.0 35.0
CD4066BMT SoIC D 14 250 210.0 185.0 35.0
CD4066BNSR SO NS 14 2000 356.0 356.0 35.0
CD4066BPWR TSSOP PW 14 2000 367.0 367.0 35.0
CD4066BPWR TSSOP PW 14 2000 364.0 364.0 27.0
CD4066BPWRG4 TSSOP PW 14 2000 356.0 356.0 35.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> V\£ dth
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
CD4066BE PDIP 14 25 506 13.97 11230 4.32
CD4066BE N PDIP 14 25 506 13.97 11230 4.32
CD4066BE N PDIP 14 25 506.1 600 5.4
CD4066BEE4 N PDIP 14 25 506.1 600 5.4
CD4066BEE4 N PDIP 14 25 506 13.97 11230 4.32
CD4066BEE4 N PDIP 14 25 506 13.97 11230 4.32
CD4066BM D SoIC 14 50 506.6 8 3940 4.32
CD4066BNS NS SOP 14 50 530 105 4000 4.1
CD4066BPW PW TSSOP 14 920 530 10.2 3600 3.5
CD4066BPWG4 PW TSSOP 14 20 530 10.2 3600 3.5
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GENERIC PACKAGE VIEW
J 14 CDIP - 5.08 mm max height

CERAMIC DUAL IN LINE PACKAGE

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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PACKAGE OUTLINE

JOO14A CDIP - 5.08 mm max height
CERAMIC DUAL IN LINE PACKAGE
PIN 11D Al 4X.005MIN
(OPTIONAL) [A] [0.13] ﬁ .81358;.(1)6502 TYP
1 } 1
12><ﬁ) {M } H J‘ ’ T
[2.54] 14X .014-.026
14X .045-.065 :
T {h } RS [0.36-0.66]
|9 [.010 [0.25][c[A[B]
754-.785
{ } [19.15-19.94]
7 { } 8
N Y
-245-.283 J —={ 2MAXTYP 13 MIN TYP
[6.22-7.19] [5.08] 23]
SEATING PLANE
T .308-.314
[7.83-7.97]
T GAGE PLANE
T 015 |GAGE PLANE

‘/ 0°-15°
TYP

[0.38]

»\\—r 14X .008-.014

[0.2-0.36]

4214771/A 05/2017

NOTES:

1. All controlling linear dimensions are in inches. Dimensions in brackets are in millimeters. Any dimension in brackets or parenthesis are for
reference only. Dimensioning and tolerancing per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This package is hermitically sealed with a ceramic lid using glass frit.

4. Index point is provided on cap for terminal identification only and on press ceramic glass frit seal only.

5. Falls within MIL-STD-1835 and GDIP1-T14.
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EXAMPLE BOARD LAYOUT
JOO14A CDIP - 5.08 mm max height

CERAMIC DUAL IN LINE PACKAGE

e (300 ) TYP
SEE DETAIL A A~ [7.62]
1! \ H @ V14
/

/SEE DETAIL B

\
/

N4 | N
S ‘ —
- @ - O
12X (.100 ) \ ‘
[2.54] | i
& | ©
e -
— — - + —
14X (B .039) ‘
"o | ©
|
© . ©
|
© ) O
SYMM
¢
LAND PATTERN EXAMPLE
NON-SOLDER MASK DEFINED
SCALE: 5X
002 MAX ﬂ (.063)
0.05 [1.6]
ALIE AR(])UND I METAL (®.063)
SOLDER MASK [1.6]
L~ OPENING
\METAL JL
/ 002 MAX
(R.002 ) TYP el S A [0.05]
[0.05] ALL AROUND
DETAIL A DETAIL B
SCALE: 15X 13X, SCALE: 15X
4214771/A 05/2017
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MECHANICAL DATA

D (R—PDSO—G14)

PLASTIC SMALL QUTLINE

0.344 (8,75)
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NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

not exceed 0.006 (0,15) each side.
Body width does not include interlead flash.
Reference JEDEC MS—012 variation AB.

.

Body length does not include mold flash, protrusions, or gate burrs.

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0.017 (0,43) each side.
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LAND PATTERN DATA

D (R—PDSO—G14)

PLASTIC SMALL OUTLINE

Sten(cil Openings
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Example

Non Soldermask Defined Pad

Example
Pad Geometry
(See Note C)

.'/ \ Example
.‘ * / Solder Mask Opening
' ' (See Note E)
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\ All Around /

\. /

\\ /,
. -
N~ - —
4211283-3/E 08/12
NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should

contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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MECHANICAL DATA

PW (R—PDSO—G14)

PLASTIC SMALL OUTLINE

omg o -
— 075
4§ 0,50
| | = |
vy L i Seating Plane # J_\ /_L
0,15 N
L 1,20 MAX 00E O,WO

4040064-3/G 02/

NOTES: A
B.

E.

Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs.
not exceed 0,15 each side.

Body width does not include interlead flash.

Falls within JEDEC MO-183

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0,25 each side.
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LAND PATTERN DATA

PW (R—PDSO-G14) PLASTIC SMALL OUTLINE

Stencil Openings
(Note D)

Example Board Layout
(Note C)
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Example

Non Soldermask Defined Pad Example
Pad Geometry
"/// (See Note C)
/

Example
Solder Mask Opening
(See Note E)

‘ —l~—10,07 /

4211284-2/G 08/15

All linear dimensions are in millimeters.

Customers should

NOTES: A
B. This drawing is subject to change without notice.
C. Publication IPC—7351 is recommended for dlternate designs.
D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
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? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L
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? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
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4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.
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