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CDx4HC405x, CDx4HCT405x High-Speed CMOS Logic Analog
Multiplexers and Demultiplexers

1 Features
Wide Analog Input Voltage Range: £5-V Maximum

Low ON-Resistance

— 70-Q Typical (Vcc — Vgg =4.5V)

— 40-Q Typical (Vecc = Vege =9 V)

Low Crosstalk Between Switches

Fast Switching and Propagation Speeds
Break-Before-Make Switching

Wide Operating Temperature Range:

-55°C to +125°C

CD54HC and CD74HC Types

— Operation Control Voltage: 2V to 6 V

— Switch Voltage: 0 V to 10 V

CD54HCT and CD74HCT Types

— Operation Control Voltage: 4.5V to 55V

— Switch Voltage: 0 Vto 10 V

— Direct LSTTL Input Logic Compatibility
V) =0.8-V Max, V| = 2-V Min

— CMOS Input Compatibility
I, =1 pAatVg, Vou

On Products Compliant to MIL-PRF-38535,

All Parameters Are Tested Unless Otherwise
Noted. On All Other Products, Production

Processing Does Not Necessarily Include Testing

of All Parameters.

Applications

Digital Radio

Signal Gating

Factory Automation
Televisions

Appliances

Programmable Logic Circuits
Sensors

3 Description

The CDx4HC405x and CDx4HCT405x devices are
digitally controlled analog switches that use silicon
gate CMOS technology to achieve operating speeds
similar to LSTTL with the low-power consumption of
standard CMOS integrated circuits.

These analog multiplexers and demultiplexers control
analog voltages that may vary across the voltage
supply range (for example, Vec to Vgg). They are
bidirectional switches that allow any analog input to
be used as an output and vice versa. The switches
have low ON resistance and low OFF leakages. In
addition, all these devices have an enable control
that, when high, disables all switches to their OFF
state.

Device Information®

PART NUMBER PACKAGE BODY SIZE (NOM)
CD54HCx405xF CDIP (16) 19.56 mm x 6.92 mm
CD74HCx405xE PDIP (16) 19.30 mm x 6.35 mm
CD74HCx405xM SOIC (16) 9.90 mm x 3.91 mm

10.30 mm x 5.30 mm
5.00 mm x 4.40 mm

CD74HCx405xNS SOP (16)
CD74HCx405xPW | TSSOP (16)

(1) For all available packages, see the orderable addendum at
the end of the data sheet.

Functional Diagram of HC4051 and HCT4051

CHANNEL IN/OUT

Vee A7 As As Ar A3 Az Al A

® PR ®
A

So

¢ ¢
|

St

A
B"_‘r‘t\)ﬁY COMMON
OUTIN
LoGIC 1ors
DECODER
WITH

ENABLE

LEVEL
CONVERSION

S

G

TY
|

G

|—<| |_.| = = = = =

o o

GND Vee

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.


http://www.ti.com/product/cd54hc4051?qgpn=cd54hc4051
http://www.ti.com/product/cd74hc4051?qgpn=cd74hc4051
http://www.ti.com/product/cd54hct4051?qgpn=cd54hct4051
http://www.ti.com/product/cd74hct4051?qgpn=cd74hct4051
http://www.ti.com/product/cd54hc4052?qgpn=cd54hc4052
http://www.ti.com/product/cd74hc4052?qgpn=cd74hc4052
http://www.ti.com/product/cd54hct4052?qgpn=cd54hct4052
http://www.ti.com/product/cd74hct4052?qgpn=cd74hct4052
http://www.ti.com/product/cd54hc4053?qgpn=cd54hc4053
http://www.ti.com/product/cd74hc4053?qgpn=cd74hc4053
http://www.ti.com/product/cd54hct4053?qgpn=cd54hct4053
http://www.ti.com/product/cd74hct4053?qgpn=cd74hct4053

CD54HCA4051, CD74HC4051 I} TEXAS

CD54HCT4051, CD74HCT4051, CD54HC4052, CD74HC4052, CD54HCT4052 INSTRUMENTS
CD74HCT4052, CD54HC4053, CD74HC4053, CD54HCT4053, CD74HCT4053
SCHS122M —NOVEMBER 1997 —REVISED MAY 2019 www.ti.com

Table of Contents

1 FRAUIMES oo a e 1 8.2 Functional Block Diagrams ...........ccccevviiiiniininnnn 20
2 APPlICALIONS i 1 8.3 Feature Description.............. e 22
3 DESCHPLION oo 8.4 Device Functional Modes 22
4 Revision History 9 Application and Implementation .............c.c........ 23
5 Pin Configuration and FUNCLIONS ..........cocoevevnn.n.. 3 9.1 Application INfOrMALION. ...oceerssssssvvvvrresssss .
6 SPeCificationS.......cccoeviiiiiiii 6 9.2 TypICAl APPHICALION vvrvvesvvvs v 23
6.1 Absolute Maximum Ratings 6 10 Power Supply Recommendations ..................... 24
6.2 ESD RAUNGS ovvvveereeereeereeessesesoeesseseeeeessessseseesseees 6 11 Layout............. s s e 25
6.3 Recommended Operating Conditions ..................... 6 111 Layout GUIdENNES ........ooocovvviriviiniiins 25
6.4 Thermal INfOrmation ..........cccceeveeeereeereeeeereereren e 7 11-2_ Layout Example ......... s 25
6.5 Electrical Characteristics: HC DEVICES......oovomroonn, 7 12 Device and Documentation Support................. 26
6.6 Electrical Characteristics: HCT Devices ................ 10 12.1  Documentation SUPPOTt ........ccoovvminiiiiiniicieis 26
6.7 Switching Characteristics, Vec =5 V.oorvevoereeceecenne 12 12.2 Related LinKS ......coooviniie, 26
6.8 Switching Characteristics, C| = 50 pF ........c........... 13 12.3 Receiving Natification of Documentation Updates 26
6.9 Analog Channel Specifications ..........c....c.c.cceeveeenn. 16 12.4  Community Resources.... .. 26
6.10 Typical Characteristics............covrveererreerresrrreeenn. 17 12.5 Trademarks........cocooiviininincinnnn, e 26
7 Parameter Measurement Information ................ 18 12.6 Electrostatic Discharge Caution - 26
8 Detailed Description 12.7 GI(.)ssary ............. N 27
8.1 OVEIVIEW .ooeiiieeiiiee sttt tee e e nnees 13 Mechanical, Packaging, and Orderable
INFOrmMation .......cccoviiiiiii 27
4 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.
Changes from Revision L (February 2017) to Revision M Page
¢ Changed Feature From: 7-Q Typical TO: 70-Q TYPICAI ...oeeiiiiiiiiiei ittt et e e e et e e e e e arae e e e e e nnees 1
Changes from Revision K (September 2015) to Revision L Page
e Changed Charged device model (CDM) value from: £1000 V t0: 2200 V ......cociiiiiiiiiiiiieiiiee et 6

« Added Receiving Notification of Documentation Updates section

Changes from Revision J (February 2011) to Revision K Page

e Removed Ordering INfOrmMation taDIE. ..........oi ittt e e 1

« Added Device Information table, Pin Functions table, ESD Ratings table, Thermal Information table, Detailed
Description section, Applications and Implementation section, Power Supply Recommendations section, Layout
section, Device and Documentation Support section, and Mechanical, Packaging, and Orderable Information section...... 1

¢ Added Military DiSClaimer t0 FEALUIES lISt. .......cuuiiieiiiiii et e e e e e e e e e s st e e e e s st e e e e e s sataeeeessntaeeeesssraeeas 1

2 Submit Documentation Feedback Copyright © 1997-2019, Texas Instruments Incorporated

Product Folder Links: CD54HC4051 CD74HC4051 CD54HCT4051 CD74HCT4051 CD54HC4052 CD74HC4052
CD54HCT4052 CD74HCT4052 CD54HC4053 CD74HC4053 CD54HCT4053 CD74HCT4053


http://www.ti.com/product/cd54hc4051?qgpn=cd54hc4051
http://www.ti.com/product/cd74hc4051?qgpn=cd74hc4051
http://www.ti.com/product/cd54hct4051?qgpn=cd54hct4051
http://www.ti.com/product/cd74hct4051?qgpn=cd74hct4051
http://www.ti.com/product/cd54hc4052?qgpn=cd54hc4052
http://www.ti.com/product/cd74hc4052?qgpn=cd74hc4052
http://www.ti.com/product/cd54hct4052?qgpn=cd54hct4052
http://www.ti.com/product/cd74hct4052?qgpn=cd74hct4052
http://www.ti.com/product/cd54hc4053?qgpn=cd54hc4053
http://www.ti.com/product/cd74hc4053?qgpn=cd74hc4053
http://www.ti.com/product/cd54hct4053?qgpn=cd54hct4053
http://www.ti.com/product/cd74hct4053?qgpn=cd74hct4053
http://www.ti.com
http://www.ti.com/product/cd54hc4051?qgpn=cd54hc4051
http://www.ti.com/product/cd74hc4051?qgpn=cd74hc4051
http://www.ti.com/product/cd54hct4051?qgpn=cd54hct4051
http://www.ti.com/product/cd74hct4051?qgpn=cd74hct4051
http://www.ti.com/product/cd54hc4052?qgpn=cd54hc4052
http://www.ti.com/product/cd74hc4052?qgpn=cd74hc4052
http://www.ti.com/product/cd54hct4052?qgpn=cd54hct4052
http://www.ti.com/product/cd74hct4052?qgpn=cd74hct4052
http://www.ti.com/product/cd54hc4053?qgpn=cd54hc4053
http://www.ti.com/product/cd74hc4053?qgpn=cd74hc4053
http://www.ti.com/product/cd54hct4053?qgpn=cd54hct4053
http://www.ti.com/product/cd74hct4053?qgpn=cd74hct4053
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SCHS122M&partnum=CD54HC4051

13 TEXAS
INSTRUMENTS

www.ti.com

CD54HCA4051, CD74HC4051
CD54HCT4051, CD74HCT4051, CD54HC4052, CD74HC4052, CD54HCT4052
CD74HCT4052, CD54HC4053, CD74HC4053, CD54HCT4053, CD74HCT4053

SCHS122M —NOVEMBER 1997 —REVISED MAY 2019

5 Pin Configuration and Functions

CD54HC4051, CD54HCT4051, CD74HC4051, CD74HCT4051 J, N, D, NS, PW Packages
16-Pin CDIP, PDIP, SOIC, SO, TSSOP

Top View
CHANNEL {A“ (1] d [16] Vee
INOUT Y a6 B [15] A2
COMOUT/IN A [3] 14] A1 | chANNEL
cHANNEL | A7 [4] [13] Ao [ INOUT
INJOUT { A5 [3] 2] A3
E [6] [11] so
vee ] st - AEerEeS
GND [8] [9] s2
Pin Functions for CDx4HCx4051B
PIN
o) NAE I/0 DESCRIPTION
1 CH A4 IN/OUT 1/0 Channel 4 in/out
2 CH A6 IN/OUT 1/0 Channel 6 in/out
3 COM OUT/IN 1/0 Common out/in
4 CH A7 IN/OUT 1/0 Channel 7 infout
5 CH A5 IN/OUT 1/0 Channel 5 infout
6 E | Enable Channels (Active Low). See Table 1.
7 Vee — Negative power input
8 GND — Ground
9 S2 | Channel select 2. See Table 1.
10 S1 | Channel select 1. See Table 1.
11 SO | Channel select 0. See Table 1.
12 CH A3 IN/OUT 1/0 Channel 3 infout
13 CH AO IN/OUT 1/0 Channel 0 infout
14 CH Al IN/OUT 1/0 Channel 1 in/out
15 CH A2 IN/OUT 1/0 Channel 2 in/out
16 Vee — Positive power input
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CD54HC4052, CD74HC4052, CD74HCT4052 J, N, D, NS, PW Packages
16-Pin CDIP, PDIP, SOIC, SO, TSSOP

Top View
cHANNEL | B0 [1] - [16] Ve
oot {Bz (2] 15] A2 } CHANNEL
COM OUT/IN By [3] [14] a1 [ IN/OUT
CHANNEL {33 [4] [13] Ay COM OUT/IN
IN/OUT 1 g1 [5 12] A0
O B
Vee [7] [10] so
GND [8] [9] s1
Pin Functions for CDx4HCx4052B
PIN
No) NANE 110 DESCRIPTION
1 CH BO IN/OUT /10 Channel BO in/out
2 CH B2 IN/OUT 1/0 Channel B2 infout
3 COM B OUT/IN 1/0 B common out/in
4 CH B3 IN/OUT /10 Channel B3 in/out
5 CH B1 IN/OUT 1/0 Channel B1 infout
6 E | Enable channels (Active Low). See Table 2.
7 VEe — Negative power input
8 GND — Ground
9 S1 | Channel select 1. See Table 2.
10 SO | Channel select 0. See Table 2.
11 CH A3 IN/OUT /10 Channel A3 in/out
12 CH A0 IN/OUT /10 Channel A0 in/out
13 COM A IN/JOUT /10 A common out/in
14 CH Al IN/OUT 1/0 Channel Al infout
15 CH A2 IN/OUT 1/0 Channel A2 infout
16 Vee — Positive power input
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CD54HC4053 CD74HC4053 CD74HCT4053 J, N, D, NS, PW Packages

16-Pin CDIP, PDIP, SOIC, SOP, TSSOP
TOP VIEW
B1 [1] ¥ 116] Ve
oG § B0 [2] [15] By  COM OUTIN
c1[3] [14) Ay COM OUT/N
COM OUT/IN Cy [4] [13] A1 } CHANNEL
INJOUT Co0 [5] [12] Ao [ INOUT
E [6] [11] so
Vee [7] [10] 51
GND [3] [9] s2
Pin Functions CDx4HCx4053B
PIN

No) NANE 110 DESCRIPTION
1 B1 IN/OUT 1/0 B channel Y in/out
2 BO IN/OUT 1/0 B channel X in/out
3 C1 INJOUT /10 C channel Y in/out
4 COM C OUT/IN /10 C common out/in
5 CO INJOUT /10 C channel X in/out
6 E | Enable channels (Active Low). See Table 3.
7 VEe — Negative power input
8 GND — Ground
9 S2 | Channel select 2. See Table 3.
10 S1 | Channel select 1. See Table 3.
11 SO | Channel select 0. See Table 3.
12 AO IN/OUT 1/0 A channel X in/out
13 Al IN/OUT 1/0 A channel Y in/out
14 COM A OUT/IN 1/0 A common out/in
15 COM B OUT/IN /10 B common out/in
16 Vee — Positive power input

Copyright © 1997-2019, Texas Instruments Incorporated

Submit Documentation Feedback

Product Folder Links: CD54HC4051 CD74HC4051 CD54HCT4051 CD74HCT4051 CD54HC4052 CD74HC4052
CD54HCT4052 CD74HCT4052 CD54HC4053 CD74HC4053 CD54HCT4053 CD74HCT4053

5


http://www.ti.com/product/cd54hc4051?qgpn=cd54hc4051
http://www.ti.com/product/cd74hc4051?qgpn=cd74hc4051
http://www.ti.com/product/cd54hct4051?qgpn=cd54hct4051
http://www.ti.com/product/cd74hct4051?qgpn=cd74hct4051
http://www.ti.com/product/cd54hc4052?qgpn=cd54hc4052
http://www.ti.com/product/cd74hc4052?qgpn=cd74hc4052
http://www.ti.com/product/cd54hct4052?qgpn=cd54hct4052
http://www.ti.com/product/cd74hct4052?qgpn=cd74hct4052
http://www.ti.com/product/cd54hc4053?qgpn=cd54hc4053
http://www.ti.com/product/cd74hc4053?qgpn=cd74hc4053
http://www.ti.com/product/cd54hct4053?qgpn=cd54hct4053
http://www.ti.com/product/cd74hct4053?qgpn=cd74hct4053
http://www.ti.com
http://www.ti.com/product/cd54hc4051?qgpn=cd54hc4051
http://www.ti.com/product/cd74hc4051?qgpn=cd74hc4051
http://www.ti.com/product/cd54hct4051?qgpn=cd54hct4051
http://www.ti.com/product/cd74hct4051?qgpn=cd74hct4051
http://www.ti.com/product/cd54hc4052?qgpn=cd54hc4052
http://www.ti.com/product/cd74hc4052?qgpn=cd74hc4052
http://www.ti.com/product/cd54hct4052?qgpn=cd54hct4052
http://www.ti.com/product/cd74hct4052?qgpn=cd74hct4052
http://www.ti.com/product/cd54hc4053?qgpn=cd54hc4053
http://www.ti.com/product/cd74hc4053?qgpn=cd74hc4053
http://www.ti.com/product/cd54hct4053?qgpn=cd54hct4053
http://www.ti.com/product/cd74hct4053?qgpn=cd74hct4053
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SCHS122M&partnum=CD54HC4051

CD54HCA4051, CD74HC4051 I} TEXAS

CD54HCT4051, CD74HCT4051, CD54HC4052, CD74HC4052, CD54HCT4052 INSTRUMENTS
CD74HCT4052, CD54HC4053, CD74HC4053, CD54HCT4053, CD74HCT4053
SCHS122M —NOVEMBER 1997 —REVISED MAY 2019 www.ti.com

6 Specifications

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

MIN MAX UNIT

Vce — Vee DC supply voltage -0.5 10.5 \%
Vee DC supply voltage -0.5 7 \%
Veg DC supply voltage 0.5 -7 \%
Ik DC input diode current Vi<-05VorV,>Vec+05V +20 mA
lok DC switch diode current V|<Vgg —05VorV,>Vec+05V +20 mA

DC switch current® V,>Vge —05VorV,<Vec+05V +25 mA
lcc DC V¢ or ground current +50 mA
lee DC Vge current -20 mA
Tmax Maximum junction temperature 150 °C
TLmAx Maximum lead temperature Soldering 10 s 300 °C
T, Junction temperature 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.

(2) All voltages referenced to GND unless otherwise specified.

6.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001® +500
Vesp) Electrostatic discharge | charged device model (CDM;, per JEDEC specification JESD22-C101 or 4200 \
ANSI/ESDA/JEDEC JS-002®@ =

(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 NOM MAX | UNIT

Supply voltage range CD54 and 74HC types 2 6
Vee (Ta = full package temperature \%
range)® CD54 and 74HCT types 4.5 55
Vee — Supply voltage range CD54 and 74HC types, CD54 and 74HCT 2 10| v
Vee (Ta = full package temperature range) | types (see Figure 1)

Supply voltage range CD54 and 74HC types, CD54 and 74HCT

Vee gﬁg:e ;‘L(J?J)I package temperature types (see Figure 2) 0 -6 V

\ DC input control voltage GND Vee| V

Vis Analog switch I/O voltage Vee Vee| V

Ta Operating temperature -55 125| °C
2V 0 1000

tr, t Input rise and fall times 45V 0 500| ns
6V 0 400

(1) For maximum reliability, nominal operating conditions must be selected so that operation is always within the ranges specified in the
Recommended Operating Conditions table.

(2) All voltages referenced to GND unless otherwise specified.

(3) In certain applications, the external load resistor current may include both V¢ and signal line components. To avoid drawing Ve
current when switch current flows into the transmission gate inputs, the voltage drop across the bidirectional switch must not exceed
0.6 V (calculated from roy values shown in Electrical Characteristics: HC Devices and Electrical Characteristics: HCT Devices tables).
No V¢ current will flow through R if the switch current flows into terminal 3 on the HC and HCT4051; terminals 3 and 13 on the HC
and HCT4052; terminals 4, 14, and 15 on the HC and HCT4053.
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6.4 Thermal Information

CD74HC4051
THERMAL METRIC® N (PDIP) NS (SO) PW (TSSOP) UNIT
16 PINS 16 PINS 16 PINS
Rgia Junction-to-ambient thermal resistance 49.0 83.0 107.7 °C/W
Rojctop) Junction-to-case (top) thermal resistance 36.3 41.2 42.4 °C/W
Rgis Junction-to-board thermal resistance 29.0 43.3 52.8 °C/W
WIT Junction-to-top characterization parameter 21.2 9.2 4.2 °C/W
viB Junction-to-board characterization parameter 28.9 43.0 52.2 °C/W

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

report.

6.5 Electrical Characteristics: HC Devices

TEST CONDITIONS

PARAMETERS Vis v,
(V) V)

Vee
V)

Vee
()

MIN
Ta

TYP MAX

UNIT

ViH High-level input voltage

25°C 15

—40°C to

+85°C 15

-55°C to
+125°C

25°C 3.15

4.5

—40°C to
+85°C

-55°C to
+125°C

25°C 4.2

—40°C to

+85°C 42

-55°C to

+125°C 42

Vi Low-level input voltage

25°C

0.5

—40°C to
+85°C

0.5

-55°C to
+125°C

0.5

25°C

1.35

4.5

—40°C to
+85°C

1.35

-55°C to
+125°C

1.35

25°C

18

—40°C to
+85°C

1.8

-55°C to
+125°C

1.8
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Electrical Characteristics: HC Devices (continued)

TEST CONDITIONS
PARAMETERS Vis 2 Vee Vee T MIN TYP MAX UNIT
V) (V) (V) (V)
25°C 70 160
—-40°C to
0 4.5 +85°C 200
-55°C to
+125°C 240
25°C 60 140
—-40°C to
Ve OF Vee 0 6 +85°C 175
-55°C to
+125°C 210
25°C 40 120
—-40°C to
45 45 +85°C 150
-55°C to
o on o= 1ma i 25 w
ON resistance See Figure 21 vV 25°C 90 180
H
—-40°C to
0 45 +85°C 225
-55°C to
+125°C 270
25°C 80 160
—-40°C to
Ve 10 Vee 0 6 +85°C 200
-55°C to
+125°C 240
25°C 45 130
-40°C to
-4.5 4.5 +85°C 162
-55°C to
+125°C 195
0 4.5 25°C 10
Maximum ON resistance °
AfoN petween any two channels 0 6 25°C 8.5 Q
-4.5 4.5 25°C 5
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Electrical Characteristics: HC Devices (continued)

TEST CONDITIONS
PARAMETERS Vis v, Vee Vec I MIN TYP  MAX| UNIT
V) (V) (V) (V)
25°C +0.1
land2 0 6 e +1
channels
-55°C to
+125°C £l
25°C +0.1
—-40°C to +1
4053 -5 5 +85°C -
-55°C to
+125°C £l
25°C +0.1
For switch OFF: —40°C to .
4 channels When Vs = Vcc, 0 6 +85°C +l
Vos = VeE; N
Switch When Vs = Vgg, v —55°C 1o +1
| ON/OFF Vos = Ve, L +125°C .
1z leakage For switch ON: v 25°C £0.2 W
current All applicable IH
combinations of —40°C to +2
4052 Vis and Vos -5 5 +85°C -
voltage levels _55°C to
+125°C 2
25°C +0.2
~40°C to "
8 channels 0 6 +85°C -
-55°C to 42
+125°C -
25°C +0.4
-40°C to w
4051 -5 5 +85°C -
-55°C to
+125°C 4
25°C +0.1
Vee —40°C to “
I Control input leakage current or 0 6 +85°C - MA
GND -55°C to +1
+125°C -
25°C 8
_ —40°C to
Wher_1 Vis = Vg, 0 6 +85°C 80
Vos = Vce
-55°C to
Quiescent Vee +125°C 160
lcc device lo=0 or . pA
current GND 25°C 16
- —40°C to
Whef Vis = Vee, 5 5 +85°C 160
Vos = Vee
-55°C to
+125°C 320
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6.6 Electrical Characteristics: HCT Devices

TEST CONDITIONS
PARAMETER Vis v, Vee Vee T, MIN TYP MAX UNIT
() V) V) (V)
25°C 2
4.5 -40°C to 2
ViH High-level input voltage to +85°C \%
55 -55°C to 2
+125°C
25°C 0.8
4.5 -40°C to 08
Vi Low-level input voltage to +85°C ’ \%
55 -55°C to 08
+125°C :
25°C 70 160
-40°C to
0 4.5 +85°C 200
—55°C to
vy +125°C 240
or
ce T TEE 25°C 40 120
—-40°C to
45 45 +85°C 150
-55°C to
o =1 mA Vi +125°C 180
: [e]
fon ON resistance | & . 6 or Q
ee Figure Vin 25°C 90 180
—-40°C to
0 45 +85°C 225
-55°C to
"oy +125°C 210
0
co T TEE 25°C 45 130
—40°C to
-4.5 4.5 +85°C 162
—55°C to
+125°C 195
Ar Maximum ON resistance 0 45 25°C 10 a
ON between any two channels 45 45 25°C 5
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Electrical Characteristics: HCT Devices (continued)

TEST CONDITIONS
PARAMETER Vi v, Ver Vec T MIN  TYP  MAX| UNIT
V) V) V) V)
25°C +0.1
land2 o 6 e +1
channels
-55°C to
+125°C £l
25°C +0.1
—-40°C to +1
4053 -5 5 +85°C -
-55°C to
+125°C £l
25°C +0.1
For switch OFF: —40°C to .
4 channels When Vs = Vcc, 0 6 +85°C £l
Vos = VeE; o
Switch When Vs = Vgg, —-55°Cto +
V o +1
| ON/OFF Vos = Vee it +125°C .
1z leakage For switch ON: v 25°C £0.2 W
current All applicable H
combinations of —40°C to +2
4052 Vis and Vos -5 5 +85°C -
voltage levels _55°C to w0
+125°C -
25°C +0.2
~40°C to "
8 channels 0 6 +85°C -
-55°C to 42
+125°C -
25°C +0.4
-40°C to w
4051 -5 5 +85°C -
-55°C to
+125°C 4
25°C +0.1
—40°C to +1
I Control input leakage current See® 55 +85°C = PA
-55°C to
+125°C £l
25°C 8
— —-40°C to
When Vis = Vee, 0 55 +85°C 801 LA
Vos = Vce
-55°C to
Quiescent Vee +125°C 160
lcc device lo=0 or n
current GND 25°C 16
— —40°C to
Whef Vis = Vee, 45 5.5 +85°C 160 WA
Vos = Vee
-55°C to
+125°C 320
25°C 100 360
Additional quiescent —40°C to 450
Alee device current per input pin: Alec® Vee - 2.1 451055 +85°C HA
1 unit load® e
-55°C to 490
+125°C
(1) Any voltage between V¢ and GND.
(2) For dual-supply systems, theoretical worst-case (V| = 2.4 V, V¢ = 5.5 V) specification is 1.8 mA.
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6.7 Switching Characteristics, Voc =5V
Vee =5V, Tp =25°C, input t, t=6ns

PARAMETER TEST CONDITIONS (’c):l'g) MIN TYP  MAX| UNIT

CDx4HC4051 4
CDx4HCT4051 4

tpHL, tPLH Switch IN to OUT CDx4HCA4052 15 4 ns
CDx4HCT4052 4
CDx4HC4053 4
CDx4HCT4053 4
CDx4HC4051 19
CDx4HCT4051 19
) ] _ | CDx4HC4052 21

tphz, tpLz | Propagation delay Switch turn-off (S or E) CDXAHCT4052 15 o ns
CDx4HC4053 18
CDx4HCT4053 18
CDx4HC4051 19
CDx4HCT4051 23
. _ | CDx4HC4052 27

tpzh, trzL Switch turn-on (S or E) CDXAHCT4052 15 29 ns
CDx4HC4053 18
CDx4HCT4053 20
CDx4HC4051 50
CDx4HCT4051 52

Con nger dissir%%tion CDx4HC4052 74 oF
pacitance CDx4HCT4052 76
CDx4HC4053 38
CDx4HCT4053 42

(1) Cpp is used to determine the dynamic power consumption, per package. Pp = Cpp V2 fi + ¥ (C + Cs) Vec? fo » fo = output frequency,
fy = input frequency, C, = output load capacitance, Cg = switch capacitance, V¢ = supply voltage
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6.8 Switching Characteristics, C, = 50 pF
C_ =50 pF, inputt, ;=6 ns

PARAMETER \(/\';')E \(/\(;)C TEST CONDITIONS MIN MAX UNIT
Ta=25°C HC 60
0 2 Tp =—-40°C to +85°C HC 75
Ta =-55°C to +125°C HC 90
Ta=25°C HC, HCT 12
0 4.5 Tpa =-40°C to +85°C HC, HCT 15
oL Propagation delay, Ta = -55°C to +125°C HC, HCT 18
A ns
tpHL switch in to out Ta = 25°C HC 10
0 6 Tp =—-40°C to +85°C HC 13
Ta =-55°C to +125°C HC 15
Ta=25°C HC, HCT 8
-4.5 4.5 Ta =-40°C to +85°C HC, HCT 10
Tp =-55°C to +125°C HC, HCT 12
Ta=25°C HC 225
0 2 Tp =—-40°C to +85°C HC 280
Ta =-55°C to +125°C HC 340
Ta=25°C HC, HCT 45
Maximum 0 45 T = —40°C to +85°C HC, HCT 56
t switch turn Ta = -55°C to +125°C HC, HCT 68
FHe OFFdelay | 4051 - ns
PLz from S or E Ta=25°C HC 38
to switch output 0 6 Ta = —40°C to +85°C HC 48
Ta =-55°C to +125°C HC 57
Ta=25°C HC, HCT 32
-4.5 4.5 Tpa =-40°C to +85°C HC, HCT 40
Tp =-55°C to +125°C HC, HCT 48
Ta=25°C HC 250
0 2 Tp =—-40°C to +85°C HC 315
Ta =-55°C to +125°C HC 375
Ta=25°C HC, HCT 50
0 4.5 Tpa =-40°C to +85°C HC, HCT 63
Tp =-55°C to +125°C HC, HCT 75
Maximum — oo
¢ switch turn Ta=25°C HC 43
FHZ OFF delay 4052 0 6 Ta = —40°C to +85°C HC 54 ns
PLZ from S or E . N
to switch output Ta =-55°C to +125°C HC 65
HC 38
Tp = 25°C
HCT 38
HC 48
-4.5 4.5 Ta =—-40°C to +85°C
HCT 48
HC 57
Tp =-55°C to +125°C
HCT 57
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Switching Characteristics, C, = 50 pF (continued)

C_ =50 pF, input t, ;=6 ns

PARAMETER \(/\';')E \6(;;: TEST CONDITIONS MIN MAX UNIT
Ta=25°C HC 210
0 2 Tp =—40°C to +85°C HC 265
Ta =-55°C to +125°C HC 315
HC 42
Ta = 25°C
HCT 44
HC 53
0 4.5 Ta =-40°C to +85°C
HCT 53
i HC 63
Maximum Tp = -55°C to +125°C
t switch turn HCT 66
PHZ: OFF delay 4053 ns
tpiz from S or E Ta=25°C HC 36
to switch output 0 6 Ta = —40°C to +85°C HC 45
Ta =-55°C to +125°C HC 54
HC 29
Ta=25°C
HCT 31
HC 36
-4.5 4.5 Ta =-40°C to +85°C
HCT 39
HC 44
Ta = —-55°C to +125°C
HCT 47
Ta=25°C HC 225
0 2 Tp =—40°C to +85°C HC 280
Ta =-55°C to +125°C HC 340
HC 45
Ta = 25°C
HCT 55
HC 56
0 4.5 Ta =-40°C to +85°C
HCT 69
i HC 68
Viaxpnum T\=-55Clo+125°C -
%z ON delay 4051 ns
tzH from S or E Ta=25°C HC 38
to switch output 0 6 Ta =—40°C to +85°C HC 48
Ta =-55°C to +125°C HC 57
HC 32
T, =25°C
HCT 39
HC 40
-4.5 4.5 Ta =-40°C to +85°C
HCT 49
HC 48
Ta = —55°C to +125°C
HCT 59
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Switching Characteristics, C, = 50 pF (continued)

C_ =50 pF, input t, ;=6 ns

PARAMETER \(/\';')E \6(;;: TEST CONDITIONS MIN MAX UNIT
Tp=25°C HC 325
0 2 Ta = —40°C to +85°C HC 405
Ta =-55°C to +125°C HC 490
HC 65
Ta=25°C
HCT 70
HC 81
0 4.5 Ta =-40°C to +85°C
HCT 68
. HC 98
Maximum Ta =-55°C to +125°C
switch turn HCT 105
t
N ON delay 4052 - ns
PzH from S or E Ta=25°C HC 55
to switch output 0 6 Ta =—40°C to +85°C HC 69
Ta =-55°C to +125°C HC 83
HC 46
Ta=25°C
HCT 48
HC 58
—-4.5 4.5 Ta =-40°C to +85°C
HCT 60
HC 69
Ta = -55°C to +125°C
HCT 72
Tp=25°C HC 220
0 2 Ta = —40°C to +85°C HC 275
Ta =-55°C to +125°C HC 330
HC 44
Ta=25°C
HCT 48
HC 55
0 4.5 Ta =-40°C to +85°C
HCT 60
. HC 66
Maximum Ta =-55°C to +125°C
switch turn HCT 72
tpzL
oo ON delay _ 4053 - ns
PzH from S or E Ta=25°C HC 37
to switch output 0 6 Ta =—40°C to +85°C HC 47
Ta =-55°C to +125°C HC 56
HC 31
Ta=25°C
HCT 34
HC 39
—-4.5 4.5 Ta =-40°C to +85°C
HCT 43
HC 47
Ta = -55°C to +125°C
HCT 51
T,=25°C HC, HCT 10
c Input (control) Ta = —40°C to +85°C HC, HCT 10 pF
capacitance
Ta =-55°C to +125°C HC, HCT 10
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6.9 Analog Channel Specifications

Typical values at T, = 25°C

PARAMETER TEST CONDITIONS HC, HCT TYPES \(/\';)E \(/\%3 TYP | UNIT
C Switch input capacitance All 5| pF
4051 25
Ccom Common output capacitance 4052 12| pF
4053 8
4051 145
n . 4052 -2.25 2.25 165
Minimum switch frequency 1053 200
response at —3 dB : 1)@
fiax (see Figure 3, Figure 5, and See Figure 10 4051 180 MHz
Figure 7)
4052 -4.5 4.5 185
4053 200
. . . . All -2.25% | 2.25% 0.035%
Sine-wave distortion See Figure 12
All —4.5% 4.5% 0.018%
4051 -2.25 2.25 -73
4052 —65
Switch OFF signal feedthrough 4053 —64
(see Figure 4, Figure 6, and See Figure 14©) dB
Figure 8) 4051 -4.5 4.5 -75
4052 -67
4053 —66

(1) Adjust input voltage to obtain 0 dBm at Vg for fijy = 1 MHz.

(2) Vsis centered at (Vcc — Veg) /