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4 Pin Configuration and Functions

CHANNEL {A“ [1]

INJOUT § a6 Z
COMOUT/IN A [3]
CHANNEL | A7 [4]

INJOUT § a5 B

e[
Vee [z
GND [8]

[16] Vee
[15] A2
[14] A1
[13] A0
[12] A3
[11] so
[10] s1
[9] s2

CHANNEL
IN/OUT

ADDRESS
SELECT

4-1. D Package, 16-Pin SOIC (Top View)

INPUTS ON CHANNELS

ENABLE S2 S1 S0
L L L L A0
L L L H A1
L L H L A2
L L H H A3
L H L L Ad
L H L H A5
L H H L A6
L H H H A7
H X X X None
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5 Specifications

5.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)() (2)

MIN MAX UNIT
Vee— Vee @ -0.5 10.5 \
Vee DC Supply voltage -0.5 7 \%
Vee 0.5 -7 \Y
lik DC input diode current Vi<-0.5VorV,>Vgc + 0.5V -20 20 mA

DC switch diode current g';VVEE —08VorV,>Vee * -20 20 mA
lok '

DC switch current g';VVEE —08VorV,>Vee * 25 25 mA
lec DC V¢ or ground current -50 50 mA
lee DC Vg current -20 mA
Raua Package thermal impedance® 91.6 °C/W
Tmax Maximum junction temperature 150 °C
TiLmax Maximum lead temperature Soldering 10 s 300 °C
Tstg Storage temperature -65 150 °C

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

reliability.

(2)  All voltages are with respect to ground, unless otherwise specified.
(3) The package thermal impedance is calculated in accordance with JESD 51-7

5.2 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)(")

MIN NOM MAX| UNIT
Voe Supply voltage range (Ta = full package temperature 45 55 Vv
range)(2)
_ Supply voltage range (Tp = full package temperature
Vee — VEE range)(2) 2 10 \Y
Veg @ Supply voltage range (Tp = full package temperature 0 6 v
range)(3)
Vi High-level input voltage 2 \Y
Vi Low-level input voltage 0.8 \Y
V, DC input control voltage 0 Vee \%
Vs Analog switch 1/O voltage Veg Vee \Y,
t, t Input rise and fall times Vee = 4.5V 0 500 ns
Ta Ambient temperature -40 125 °C

(1)  Allunused inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application

report, Implications of Slow or Floating CMOS Inputs, Literature number SCBA004.

(2) In certain applications, the external load resistor current may include both V¢ and signal-line components. To avoid drawing
V¢ current when switch current flows into the transmission gate inputs, the voltage drop across the bidirectional switch must not
exceed 0.6V (calculated from ry, values shown in electrical characteristics tables). No V¢ current flows through R if the switch current
flows into the COM OUT/IN A terminal.
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5.3 Electrical Characteristics: HCT Devices
Over operating free-air temperature range, VsyppLy = 5V, and R, = 100Q, (unless otherwise noted)(")

PARAMETER TEST CONDITIONS MIN TYP MAX U;"
CD74HCT4051-Q1
25°C 70 160
0 4.5 —40°C to
eV ory +125°C 240 5
= or
s Tee T TEE 25°C 40 120
_ -4.5 45 _40°
lo= 40 COI to 180
roN 1mA +125°C
ON resistance Vi=Viy o 25°C 90 180
rv
- 0 4.5 —40°C to 270
Vis =Vccto V +125°C Q
= (o}
s Tee T TEE 25°C 45 130
-4.5 4.5 -40°C to
+125°C 195
ArON 0 4.5 25°C 10
Maximum ON resistance Between any two channels . Q
between any two channels -4.5 4.5 25°C S
For switch OFF: When VIS = VCC, 0 5 25°C 0.2
\_/OS = VEE; When VIS = VEE, VOS _40°C to 125°C +2
liz =VCC,
Switch ON/OFF leakage For switch ON: All applicable 25°C 04| pA
current combinations of VIS and VOS 5 5
voltage levels —40°C to 125°C 4
Vi=ViorVy
I _ G 25°C +0.1
Control input leakage current | /!~ Vcc or GND 55 —40°C to 125°C +1 WA
=0 When Vs = Vgg, Vos = 0 5 25°C 12
Quiescent Device Current, \? _ Vee —40°C to 125°C 160
lcc Max V'S or G - pA
N(E)C When VIS = Vcc, VOS = 5 5 25°C 32
Vee -40°C to 125°C 320
glljlesl\jzg(tBeVIw Current, Per input pin: 1 unit load, 4.5V to 25°C 100 360 uA
ce Vin = Vee - 2.1V 5.5V —40°C to 125°C 490
(1)  For dual-supply systems, theoretical worst case (V| = 2.4V, V¢ = 5.5V) specification is 1.8mA.
5.4 Switching Characteristics
over operating free-air temperature range (unless otherwise noted)
Parameter Test Conditions MIN NOM MAX| UNIT
C_ = 15pF Vee =5V 25°C 4 ns
25°C 12| ns
Vee =4.5V °
Switch IN to OUT o —40°Cto 18| ns
tpp +125°C
C|_ = 50pF
25°C 8| ns
N Teren
Veg = -4.5V 0
= +125°C 12 ns
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5.4 Switching Characteristics (#tX)

over operating free-air temperature range (unless otherwise noted)

Parameter Test Conditions MIN NOM MAX| UNIT
C = 15pF Vge = 5V 25°C 23 ns
25°C 55| ns
Vec =45V |_40°Cto 83| ns
ten ADDRESS SEL or E to OUT +125°C
C_ = 50pF
25°C 48| ns
VCC = 45V, —40°C t
Veg = -4.5V 0
= +125°C 60| ns
C|_ = 15pF Vee =5V 25°C 35 ns
25°C 50| ns
Vee = 4.5V —40°C to 68| ns
tais ADDRESS SEL or E to OUT +125°C
C_ = 50pF
25°C 44| ns
Vee ZASN I ct
Vg = -4.5V 0
EE +125°C 55| ns
—40°C to
C Control +125°C 10| pF
Cep Power dissipation capacitance () 52 pF

(1) Cpd is used to determine the dynamic power consumption, per package.
PD = Cpd VCC2 fl + ¥ (CL + CS) VCC2 fO
fO = output frequency
fl = input frequency
CL = output load capacitance
CS = switch capacitance
VCC = supply voltage

5.5 Analog Channel Specifications
over operating free-air temperature range (unless otherwise noted)

Parameter Test Conditions Ve (V) Vee (V) MIN NOM MAX| UNIT
C
Switch input capacitance 5 PF
Ccom
Common output capacitance 25 pF
() -2.25 2.25 145
fiuax , ) MHz
Minimum switch frequency response at -3 dB 45 4.5 180
THD -2.25 2.25 0.035 .
Sine-wave distortion 45 4.5 0.018 %
-2.25 2.25 -73
Switch OFF signal(@ feedthrough® dB
-4.5 4.5 -75

(1)  Adjust input voltage to obtain 0 dBm at VOS for fIN = 1 MHz.
(2) VISis centered at (VCC - VEE)/2.
(3) Adjust input for 0 dBm.
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5.6 Typical Characteristics

8 8
— I l _— -~
2 6 i e 6| — ¥
z HCT f S +t T HCT
Io * " i ¢
)
)
> - >0 2| —
01 ! ! . ol I I ! ! !
0 -2 -4 -6 -8 0 2 4 6 8 10 12
Vee ~GND (V) Vee = Vee(V)
5-1. Recommended Operating Area as a Function of (V¢c - 5-2. Recommended Operating Area as a Function of (V¢ -
VEe) GND)
120 0 —
T T T
H——TH :V\ M
Vee =45V
100 - GND =45V
—_ VEE =-45V
S 4 RL =50 Q+—+———“
w y Ve Ve 4V . PIN 12TO 3 ‘
z cc ~ VEET= 4 -
5 o N | : apamy |
» =-225V
a N DN Vee - Vge= 6V © Vg =-225V
@ ~ N | -6 R =500
3 0 3 I I m=—— | PIN 12 TO 3
Vee = VEe= 9V
20 -8
1 2 3 4 5 6 7 8 9 =10
10K 100K ™ 10M 100M
INPUT SIGNAL VOLTAGE (V) FREQUENCY (Hz)
5-3. Typical ON Resistance vs Input Signal Voltage 5.4. Channel ON Bandwidth (HC and HCT4051)
0 i , |
i T
_20 ‘
Ve =225V
GND'=-2.25V A
VEE =-225V | DJ\
40 R, =500 —
@ | PINT2TO3 .~ |
° | T
AN
A Vec=45V| |
A GND'=-4.5V
-80 | o'z;:f VEE =-45V]_|
RL=50Q
— \ PIN12TO3 |
-100 [ 1 [ ]
10K 100K 1™ 10M 100M
FREQUENCY (Hz)
5-5. Channel OFF Feedthrough (HC and HCT4051)
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6 Parameter Measurement Information

T Vee PARAMETER st s2
tpzu Open Closed
Test s ten t
PZL Closed Open
FromoOutput  POINt RL=1kQ
Under Test VWV e tpuz Open | Closed
IS
CL tprz | Closed| Open
(see Note A) ~ T S2
tpd Open Open
= VEE
LOAD CIRCUIT

———————— Vee
Input fSO% Vee \'\50% Vee
| I Ve
Ih_ tpLH —D: [ teuL —’:
1
In-Phase | 90% 0% % _ Vo
output | 50% I I’ 50% Ve
10%" | | | v,
| —» et | —» -t
l— tpu —| [ teLw —>|
VoH
Out-of-Phase 90% "N 509 Ve 50% 4| 0%
OUtpUt 10% 10% _l_ VOL
| S
—» et —» et

] 6-1. Propagation delay and output transition times. Waveform 1

Output 3V
Control th v |X1 3V oV
|
tpzL—P| }1— _JI le—tpz
Output | =Vee
Waveform 1 |
(see Note B) | VoL
|
tozy | :‘— —» IH— tpuz
Output — — — VOH
Waveform 2 50% Vce 90%
(see Note B) -0V

Ed 6-2. Output enable and disable times. Waveform 2

A. C_ includes probe and test-fixture capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low, except when disabled by the

output control.
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Waveform 2 is for an output with internal conditions such that the output is high, except when disabled by the
output control.

C. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators

having the following characteristics: PRR < 1MHz, Zg = 50Q, t, = 6ns, t; = 6ns.

For clock inputs, fyyax is measured with the input duty cycle at 50%.

The outputs are measured one at a time, with one input transition per measurement.

tpLz and tpyz are the same as tgjs.

tpzL AND tpzy are the same as tgp,.

tpLn and tpy, are the same as tyg.

Temmo

Vee Vee

| Y|
Vos R
Ny Vis —e— SW(;TNCH ° | Ny —e—w SW(;'LCH Voo

0-1uF INPUT  O.1HF

l dB
—_L 50Q IWPF METER —_L R c
- fis = 1MHz SINEWAVE - I

— L R =50Q L

Veel2 = = C = 10pF Ve /2
6-3. Frequency Response Test Circuit
Vee
R SWITCH

I—"V\/v— OFF Vos2 —
dB
Vee2 —_L R IC METER

£
Veel2 = =
B 6-4. Crosstalk Between Two Switches Test
Circuit
E \
| Vi=ViH Vis v —y
cC
Vp-p
SINE- —{— SWITCH | Vos \
WAVE ON Vos A
v 10pF 600Q SWITCH l ‘
IS
L 10kQ 7R 50pF | pISTORTION I—‘WV— O AND OFE Vos——
- METER
L T Vec!/2 fc:)"NtT’ O e 600Q 7 50pF O
fis = 1kHz TO 10kHz Veel2 = 50% DUTY SCOPE
1 - - . . - CYCLE V, 2 —_— _L
6-5. VsSine-Wave Distortion Test Circuit T cc = =
K 6-6. Control to Switch Feedthrough Noise Test
Circuit
fis > 1MHz SINEWAVE
R =50Q
Vee C =10pF
0.1uF | Ve=ViL
Vis — g SWITCH - ~ Vos
: OFF l I
dB
R —TL R IC METER
L =
Vcc/z Vcc/z - -
& 6-7. Switch OFF Signal Feedthrough
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Vee FOR o Vce FOR
tpLz AND tpz R =1k tpLz AND tpz|
o—1 TG —l—Wv—O
Vcc FOR | IN CL ouT | Vee FOR
tprz AND tpzy | 50pF tpyz AND tpzy

B 6-8. Switch ON/OFF Propagation Delay Test Circuit

IN o— TG —l—oOUT
;mpF

Ed 6-9. Switch In to Switch Out Propagation Delay Test Circuit
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7 Device and Documentation Support
7.1 Documentation Support
7.1.1 Related Documentation

For related documentation, see the following:
« Texas Instruments, Implications of Slow or Floating CMOS Inputs

7.2 RF a2 bOEFBHMEZITMSHE

RF 2 A PO EHINZ DOV TOBEEESZ T EDIZIL, www.tij.co.jp DT /A AR 7 4 V2 % BV TLIZEW, %] 27
VoL TRERTHE, BREINT- TR COMBIEFERICET I AV AN B Z TRAZENTEET, BEOFEMIZ
DNTL, WETENTERF 2 AV MIEEN TWDSRFTBREEZ B30,

73R—pF-UY—-R

TXPR AL AV VALY E2E™ IR —b e T3 —T AL, T V=T BRREEE A ORI LR EHIE T A Mg aoR
—IPLRGERDDEBESAZENTEXALGHTTY, BEFEORIEARR LD, MEOEME L0524 T, &t
e RIS e TEET,

Vo 7ENTNWDar T, BFEME IO BUROEF IS DLOTT, INBIET VAR A AV LAY DL
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7.4 Trademarks

THXY R A AV A Y E2E™ is a trademark of Texas Instruments.
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8 Revision History
GRF S RRBRORTITUETERL TWET, TOSGET BRI FERICHEC TOET,

Changes from Revision B (April 2008) to Revision C (April 2024) Page
* Changed HCT ICC at 25°C single/dual SUPPIY........cooiiiiiiiieieeeee et e e e e e e e e e e e 5
+ Changed te, ADDRESS SEL OF E 10 OUT .....ooiiiiiitiece ettt ettt ae et ete s ateeeenenaesteennesneesreenas 5
+ Changed tgisc ADDRESS SEL OF E 10 OUT .....oiiiiieieceicee ettt ettt te st sae e sneeetesaesneeseneneesreeeeans 5

9 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

® 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.

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.

© Lead 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 TlI'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 Tl 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.

Addendum-Page 1

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) (4/5)
(6)
CD74HCT4051QM96Q1 ACTIVE SOIC D 16 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 HCT4051Q
D24051QM96G4Q1 LIFEBUY SOIC D 16 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 HCT4051Q



http://www.ti.com/product/CD74HCT4051-Q1?CMP=conv-poasamples#order-quality
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OTHER QUALIFIED VERSIONS OF CD74HCT4051-Q1 :
o Catalog : CD74HCT4051

o Military : CD54HCT4051

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Military - QML certified for Military and Defense Applications

Addendum-Page 2


http://focus.ti.com/docs/prod/folders/print/cd74hct4051.html
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MECHANICAL DATA

D (R—PDSO—-G16) PLASTIC SMALL QUTLINE

0.394 (10,00)

0.386 (9,80)
PN
16 9
0.244 (6,20)
0.228 (5,80)
< - - - 0.157 (4,00)
\ 0.150 (3,80) AN

L LR ,

Pin 1

Index Area 0.050 (1,27) OOZO (©, 51;
\@\o.o (0,25 @]
/ \
[ \ \
\
v 0 % J\ /k
— 0.069 (1,75) Max 0. 004
0.010 (0,25) // .
0.005 (0,15)1 , \
A
\ t \ //\ | []0.004 (0,10)
Gauge Plane - == !
%D . x Seating Plane
0.010 (0,25) 0-8" N L7
~4
0.050 (1,27)
0.016 (0,40)
4040047-6/M 06 /11
NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
@ Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.006 (0,15) each side.
@ Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.
E. Reference JEDEC MS—012 variation AC.
w3 TExas
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