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4 Pin Configuration and Functions
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Eq 4-1. CD4051B-Q1 D or PW Package, (Top View)

& 4-1. Pin Functions CD4051B-Q1

PIN
o) OE TYPE(™ DESCRIPTION
1 CH 4 IN/OUT 110 Channel 4 in/out
2 CH 6 IN/OUT 110 Channel 6 in/out
3 COM OUT/IN I/0 Common out/in
4 CH 7 INJOUT I/0 Channel 7 in/out
5 CH 5 INJOUT I/0 Channel 5 in/out
6 INH | Disables all channels. See # 7-1.
7 Vee — Negative power input
8 Vss — Ground
9 C I Channel select C. See # 7-1.
10 B I Channel select B. See 3 7-1.
11 A I Channel select A. See # 7-1.
12 CH 3 IN/OUT 110 Channel 3 in/out
13 CH 0 IN/OUT 110 Channel 0 in/out
14 CH 1 IN/OUT 110 Channel 1 infout
15 CH 2 IN/OUT 1’0 Channel 2 in/out
16 Vpp — Positive power input

(1) I'=input, O = output
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5 Specifications

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

MIN MAX UNIT
Supply Voltage x;rstc_)r(;/r-r,n i\::;Iltages Referenced to _05 20 Vv
DC Input Voltage -0.5 Vppt+0.5 \%

DC Input Current Any One Input -10 10 mA
Tmax1 Maximum junction temperature, ceramic package 175 °C
Tivaxz Maximum junction temperature, plastic package 150 °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.

5.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per ANSI/ESDA/ +3000
o JEDEC JS-001, all pins(") -
V(Esp) Electrostatic discharge - \%
Charged device model (CDM), per JEDEC +2000
specification JESD22-C101, all pins@ -

(1) JEDEC document JEP155 states that 500V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250V CDM allows safe manufacturing with a standard ESD control process.

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

MIN NOM MAX| UNIT

Temperature Range -55 125 °C
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5.4 Thermal Information

CD4051B-Q1
THERMAL METRIC(") D (SOIC) PW (TSSOP) UNIT
16 PINS 16 PINS
Rgya Junction-to-ambient thermal resistance 86.7 116.5 °C/W
Rauc(top) Junction-to-case (top) thermal resistance 47.3 47.2 °C/W
Reys Junction-to-board thermal resistance 453 63.0 °C/W
YT Junction-to-top characterization parameter 121 6.4 °C/W
Y Junction-to-board characterization parameter 449 62.1 °C/W
Reuc(bot) Junction-to-case (bottom) thermal resistance N/A N/A °C/W

M

For more information about traditional and new thermal metrics

report.

, see the Semiconductor and IC Package Thermal Metrics application
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5.5 Electrical Characteristics - CD4051B-Q1

Over operating free-air temperature range, VguppLy = 5 V, and R = 100 Q, (unless otherwise noted)(")

PARAMETER TEST CONDITIONS MIN TYP MQ U.I':"
SIGNAL INPUTS (V,s) AND OUTPUTS (Vos) - CD4051B-Q1
Vis (V) Vee (V) |Vss(V) |Vop(V) |TEMP
-55°C 60
—40°C 60
oV ov 5V 25°C 17 60
85°C 150
125°C 150
-55°C 60
—40°C 60
oV ov 10V 25°C 18 60
85°C 300
125°C 300
Quiescent Device Current, Ipp (Max) —55°C 60 uA
-40°C 60
oV oV 18V 25°C 18 60
85°C 600
125°C 600
-55°C 100
—40°C 100
25°C 18 100
oV oV 20V 85°C 300
0
125°C 303
-55°C 800
-40°C 850
25°C aro 1%
oV ov 5V
85°C o
125°C 138
. ' -55°C 310
(??I\r/]éoss\?;;ce ON Resistance ron (Max) ~40°C 300] @
oV ov 10V 25°C 180 400
85°C 520
125°C 550
-55°C 200
—40°C 210
oV 0 15V 25°C 125 240
85°C 300
125°C 300
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5.5 Electrical Characteristics - CD4051B-Q1 (¢ X)

Over operating free-air temperature range, Vsyppry = 25 V, and R, = 100 Q, (unless otherwise noted)()

PARAMETER TEST CONDITIONS MIN TYP MQ U.I':"
Change in ON Resistance ov ov 5v 15
(Between Any Two Channels), oV oV 10V 25°C 10 Q
ARon ov ov 15V 5
o +
-55°C 100
-40°C
OFF Channel Leakage Current: Any Channel + +
OFF (Max) 18V 25°C L 100
or ALL Channels OFF (COMMON OUT/IN) ov ov 001 )| nA
(Max) +
85°C 100
0
125°C
o +
ON Channel Leakage Current: Any Channel |9 or 0 -5V oV 10.5V 85°C 300
ON (Max) or nA
ALL Channels ON (COMMON OUT/IN) (Max) |5 oV oV 18V 85°C 303
Capa Input, Cis 5
citanc | Output, Cos CD4051-Q1 oV oV 10V 25°C 30 pF
€ Feed through, Cios 0.2
R_ =200 kQ 5V 30 60
Prop Delay Vpp C_ =50 pF 10V 25°C 15 30| ns
t, =20 ns 15V 10 20
Copyright © 2025 Texas Instruments Incorporated HFH 57— RN 2 (DRSBTS P) #5%5F 7
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5.5 Electrical Characteristics - CD4051B-Q1 (¢ X)

Over operating free-air temperature range, Vsyppry = 25 V, and R, = 100 Q, (unless otherwise noted)()

PARAMETER TEST CONDITIONS MIN TYP M; U.I':"
CONTROL (ADDRESS OR INHIBIT), V¢ - CD4051B-Q1
-55°C 0.8
-40°C 0.8
5V 25°C 0.8
85°C 0.8
125°C 0.8
-55°C 0.8
—-40°C 0.8
Input Low Voltage, V., (Max) 10V 25°C 08| V
85°C 0.8
125°C 0.8
-55°C 0.8
-40°C 0.8
15V 25°C 0.8
85°C 0.8
125°C 0.8
-55°C 35
-40°C 35
5V 25°C 3.5
85°C 35
125°C 3.5
-55°C 7
-40°C 7
Input High Voltage, V4, (Min) 10V 25°C 7 \
85°C 7
125°C 7
-55°C 1
-40°C 1
15V 25°C 1
85°C 1
125°C 1
-55°C +1
—-40°C +1
Input current, I\ (Max) Vin=0,18 18V 25°C +0.6 11| pA
85°C +1
125°C +1
Prop oV ov 5V 450 720
agati |Address-to-Signal OUT (Channels ON |t;, t;= 20ns, oV oV 10V 160 320
on or OFF) (See Figure 10, Figure 11, C_ =50 pF, ns
Delay | and Figure 15) R, = 10 kQ oV ov 15V 120 240
Time -5V oV 5V 225 450
8 BHEHZBTT 57— RN 2 (ZE SRR GPY) &5 Copyright © 2025 Texas Instruments Incorporated
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5.5 Electrical Characteristics - CD4051B-Q1 (¢ X)

Over operating free-air temperature range, Vsyppry = 25 V, and R, = 100 Q, (unless otherwise noted)()

PARAMETER TEST CONDITIONS MIN TYP MQ U.I':"
. ry Y=
2gatl Inhibit-to-Signal OUT (Channel Turning |ns, ov oV 10V 160 320 ns
Delay | ON) (See Figure 11) Ci =50 pF, oV oV 15V 120 240
. RL =1kQ
Time -10V oV 5V 200 400
ov oV 5V 200 450
:“;fi t, t= 20
og Inhibit-to-Signal OUT (Channel Turning |ns, ov oV 10V 90 210 s
Delay | OFF) (See Figure 17) C =50 pF, oV oV 15V 70 160
: R =10 kQ
Time -10V oV 5V 130 300
Input Capacitance, Cy (Any Address or Inhibit Input) -5V oV 5V 25°C 5 7.5| pF
(1) Peak-to-Peak voltage symmetrical about (Vpp — Vgg) / 2.
(2) Determined by minimum feasible leakage measurement for automatic testing.
Copyright © 2025 Texas Instruments Incorporated BHFHE 57— RN 2 (DRSBTS P) #3515 9
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5.6 AC Performance Characteristics - CD4051B-Q1

Vpp =+15V, Vgs =Vge =0V,
Ta =25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS TYP UNIT
Vis (V) Voo (V) R (kQ)
Cutoff (-3dB) 5(1) 10 1 Vos at Common OUT/IN CD4051-Q1 20
Frequency Channel v v MHz
ON (Sine Wave EE = Vss, Vos at Any Channel 60
Input) 20Log(Vos/Vis) = -3 dB s v
o) 5 10 0.3%
Total Harmonic 3t 10 10 0.2% o
Distortion, THD 5() 15 10 0.12% °
VEg = Vss, fis = 1 kHz Sine Wave
—40dB Feedthrough | 5" 10 1 Vos at Common OUT/IN CD4051-Q1 12|  MHz
Frequency Vee = Vss,
(All Channels OFF) 20Log(Vos/Vis) = —40 dB Vos at Any Channel 8 MHz
—40dB Signal
Crosstalk 51 10 1 3| MHz
Frequency
Address-or-Inhibit-to- 10 100 65| MVpeak
Signal Vee =0, Vgs =0, t,, = 20 ns, mVPEAK
Crosstalk Vce = Vpp — Vss (Square Wave) 65| MmVpgak

(1) Peak-to-Peak voltage symmetrical about (Vpp - Vgg) / 2.
(2) Both ends of channel.

10 BRHCHIT 77— R o2 (ZERCEHOE DY) 255
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5.7 Typical Characteristics

A105 T LI T T LI T T T T
s T = 25°C TEST CIRCUIT
= ALTERNATING “O”
g AND “I” PATTERN|
2 ot CL = 50pF
X — y 4
Q T T
E Vpp =15V
5
E 103 /| Y/
<L v 4 VAW 4
& 12]cD4051B-Q1
8 "4 SRS 1]
a / P \Vpp = 10V _ 5
-l
& 492 ol 7 'j_
g ¢ v waA TG
& W | 111 1000 =
L2 /T [\cL = 15pF =
10 TR
1 10 102 108 10% 108
SWITCHING FREQUENCY (kHz)
5-1. Dynamic Power Dissipation vs Switching Frequency (CD4051B-Q1)
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6 Parameter Measurement Information

Vpp = 15V Vpp =7.5V Vpp =5V Vpp =5V
’ ¥ f {
1 J 7.5V 9 J v 1 J v 1 J
16 l 16 + 16 + 16
o—— o—
o Vgg =0V Vgg =0V
Vgg =0V
VEg = 0V
I: 7 o 7 o 7 o 7
8 VEE =-7.5V L8 VEE =10V L 8 VEE =-5V L3
Vgs =0V
(A) (B) (©) (D)

& 6-1. Typical Bias Voltages

g3
The ADDRESS (digital-control inputs) and INHIBIT logic levels are: 0 = Vgg
and 1 = Vpp. The analog signal (through the TG) may swing from Vgg to Vpp.

- t, = 20ns < t;=20ns «—s|— t; =20ns <—»|— t;=20ns
90% 90%‘5 90% 90%%
50% 50% Z

10%

50% 50% S

10% \=10% 10%
— <—— TURN-ON TIME

_ (

10%

TURN-OFF TIME - ="~ TURN-OFF TIME —= -— ;IlIJVIREN-ON
tpHz
6-2. Waveforms, Channel Being Turned ON (R_ = [ 6-3. Waveforms, Channel Being Turned OFF (R,
1kQ) =1kQ)
Vbp Vbp
*
1 16 1 16 i
2 15 2 15
3 14 —‘:l 3 14
4 13 —14 13 —‘—_I
5 12 = 5 12 @ —
6 1 6 1
7 10 % +—i7 10 %
8 9 8 9
= CD4051B-Q1 == JT— =
B 6-4. OFF Channel Leakage Current — Any Channel OFF
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Vbb VDD
1 16 —I 1 16 J
2 15 2 15
3 14 3 14
4 13 4 13
= 5 12 5 12
6 1 = 6 11
7 10 7 10
8 9 8 9 __I_
— CD4051B-Q1 — — —

B 6-5. On Channel Leakage Current — Any Channel On

Vbb Vbb

1 1 1
2 2 Ipp
3 3
4 4 — =
5 5 -
6 1" 6 1
7 10 7 10
8 9 8 9
= CD4051B-Q1 == = =

Ed 6-6. OFF Channel Leakage Current — All Channels OFF

Vbp Y,
DD
T JOuTPUT OUTPUT
1 16 1 16
Vpp |2 15 RLS =C_ 2 15 RL CL
<3 14 3 14
4 13 > Ve 4 13
5 12|  Vpp 5 12| vpp VEE
VEE — 6 11 b _I-Lr VEE — 6 11 p—
< 7 10—Vss cLocK p 7 10— Vss cLock
< IN P IN
< 8 9 < 8 9
Vss Vss
CD4051B-Q1 Vss Vss

6-7. Propagation Delay — Address Input to Signal Output

OuTPUT Yoo OUTPUT
| 1 16 1 16| pvpp
R < /= 50pF 2 15 R L F 2 15
3 14 LS T50p 3 14
> Veg 4 13 b > vee L4 13
VoD Vpp <4 5 12 y Vpp 5 12
Vas 6 1 oo _I 6 1
CLOCK Vgg€—7 10 Vss cLOCK VEE+]7 10
IN  vgse8 9 IN Vgs +{8 9
v v
tpHL AND tp ' S8 tpHL AND tp ' SS
CD4051B-Q1

6-8. Propagation Delay — Inhibit Input to Signal Output
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1K

ViHg
ViLg”

O~NOARWN-=

CD4051B-Q1

MEASURE < 2pA ON ALL
“OFF” CHANNELS (e.g., CHANNEL 6)

Sy

1K

ViHo

ViLe o

ONONPARWN=

oViH

—e

ViL

MEASURE < 2uA ON ALL
“OFF” CHANNELS (e.g., CHANNEL by)

6-9. Input Voltage Test Circuits (Noise Immunity)

Vbp

ONOGORWN=

[ o

—e
—

52 CD4051B-Q1

B 6-10. Quiescent Device Current

Vbp

10kQ

KEITHLEY
160 DIGITAL
MULTIMETER

TG

“ON"

Vss

A 4

1kQ
RANGE

\ 4

X-Y

PLOTTER

MOSELEY
7030A

A 4

H.P.

B 6-11. Channel ON Resistance Measurement

Vbp

16
15
14
13
12
11
10

1

—>
—>

0O NOOOGA WN-=

9

—>

u

Vss

CD4051B-Q1

Vss

rNOTE: Measure inputs sequentially,
to both Vpp and Vgg connect all

unused inputs to either Vpp or Vgs.

B 6-12. Input Current

Circuit
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Vbb

tle

fi

CHANNEL

6-13. Feed-Through (All Types)

5Vp.p

CHANNEL IN X
ON OR OFF

RF
VM

5Vp.
CHANNEL p-p
ON o
COMMON RL
~
CHANNEL RF
OFF VM
RL RL

CD4051B-Q1
_| CHANNEL
OFF RF
VM
RL
CHANNEL
ON =

6-14. Crosstalk Between Any Two Channels (All

Types)

CHANNELINY

ON OR OFF

RL

B4 6-15. Crosstalk Between Duals or Triplets ()

CD4051B-Q1

w >

m

172
CD4556

N

Qq

cl

INH

— A

B CD4051B-Q1
c

In

7 Detailed Description

7.1 Overview

INH

COMMON
OUTPUT

— A

B
CD4051B-Q1

Cc
INH

6-16. 24-to-1 MUX Addressing

»

RF
VM

RL

The CD4051B-Q1 device is a single 8-channel multiplexer having three binary control inputs, A, B, and C, and
an inhibit input. The three binary signals select 1 of 8 channels to be turned on, and connect one of the 8 inputs

to the output.

When these devices are used as demultiplexers, the CHANNEL IN/OUT terminals are the outputs and the
COMMON OUT/IN terminals are the inputs.

Copyright © 2025 Texas Instruments Incorporated
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7.2 Functional Block Diagrams

VDD

CHANNEL IN/OUT

f

6

® 0o

\
5 4 3 2 1 0

5 @ @ M @G @

| ¢ |

|

No
|

COMMON
B BINARY }  OUTIIN
LOGIC . g?: . @
gy
WITH

c @— INHIBIT E_

INH (6)—
=

| |
(8)Vss éVEE

All inputs are protected by standard CMOS protection network.

B 7-1. Functional Block Diagram, CD4051B-Q1

BINARY TO
10F 2 IN/OUT
LoGic v DECODERS
LEVEL (16) Voo WITH [ \
CONVERSION INHIBIT ¢y cox by bx ay ax
/ @00OO® COMMON
OUT/IN
ax OR ay
" O—]
— COMMON
T T OUT/IN
bx OR by
- @—]
- COMMON
OUT/IN
TG cx OR cy
c (:) | | |
TG
INH @—
-o—
= -

All inputs are protected by standard CMOS protection network.

7-2. Functional Block Diagram,
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7.3 Feature Description

The CD4051B-Q1 line of multiplexers and demultiplexers can accept a wide range of digital and analog signal
levels. Digital signals range from 3V to 20V, and analog signals are accepted at levels < 20V. The devices have
low ON resistance, typically 125Q over 15Vp_p signal input range for Vpp — Vgg = 18V. This feature allows for
very little signal loss through the switch.

The CD4051B-Q1 devices also have high OFF resistance, which keeps from the devices from wasting power
when the switch is in the OFF position, with typical channel leakage of +100pA at Vpp — Vgg = 18V.

Binary address decoding on the chip makes channel selection simple. When channels are changed, a break-
before-make system eliminates channel overlap.

7.4 Device Functional Modes

Z 7-1. Truth Table

INPUT STATES
ON CHANNEL(S)
INHIBIT | c \ B A
CD4051B-Q1
L L L L 0
L L L H 1
L L H L 2
L L H H 3
L H L L 4
L H L H 5
L H H L 6
L H H H 7
H X X X None
Copyright © 2025 Texas Instruments Incorporated GEHGT 27— P2 (ZE SR Gbe) 35 17
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8 Application and Implementation

-
PLTFOT7 7V r—a i, TI OGRS TN 0 TIEARL, Tl TIEFOEWHMEF-ITeets

PRAEV 2L ER A, 4 O BN T2/ O EPEIZ OV TIE, BREEROBEETHMTL T /722l
RET, BERITIAH ORGIRIELHAEL T AN 5L T, VAT AOKREZHER T DU ERHYET,

8.1 Application Information
The CD4051B-Q1 multiplexers and demultiplexers can be used for a wide variety of applications.
8.2 Typical Application

One application of the CD4051B-Q1 is to use it in conjunction with a microcontroller to poll a keypad. 8-1
shows the basic schematic for such a polling system. The microcontroller uses the channel select pins to cycle
through the different channels while reading the input to see if a user is pressing any of the keys. This
application is a very robust setup, allowing for multiple simultaneous key-presses with very little power
consumption. This setup also uses very few pins on the microcontroller. The down side of polling is that the
microcontroller must continually scan the keys for a press and can do little else during this process.

Microcontroller

Input Channel Select

5V

CD4051-Q1

<
S

Pull-down resistors (10kQ)

] 8-1. The CD4051B-Q1 Being Used to Help Read Button Presses on a Keypad

8.2.1 Design Requirements

These devices use CMOS technology and have balanced output drive. Take care to avoid bus contention
because it can drive currents that would exceed maximum limits. The high drive will also create fast edges into
light loads, so routing and load conditions should be considered to prevent ringing.

8.2.2 Detailed Design Procedure

1. Recommended Input Conditions:

» For switch time specifications, see propagation delay times in 733> 5.5.
* Inputs should not be pushed more than 0.5V above Vpp or below Vgg.
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» For input voltage level specifications for control inputs, see V| and V,_in &7 3. 5.5.
2. Recommended Output Conditions:

* Outputs should not be pulled above Vpp or below Vgg.
3. Input or output current consideration:

+ The CD4051B-Q1 series of parts do not have internal current drive circuitry and thus cannot sink or
source current. Any current will be passed through the device.

8.2.3 Application Curve

s xgg:g\‘,’ RL = 100kQ, R, = 10kQ |
w = 1kQ
8 a4 VEe=-SV -2 5000 —
< Ta =25°C
5 100Q —
5 72
Q =
> 2 72
-
S
&
2 0
5 =
£ 2
=) ~
)
(2}
S 4

6

N -4 2 0 2 4 6

Vs, INPUT SIGNAL VOLTAGE (V)
8-2. ON Characteristics for 1 of 8 Channels (CD4051B-Q1)

8.3 Power Supply Recommendations

The power supply can be any voltage between the minimum and maximum supply voltage rating located in the
/i a 5.5,

Each V¢ terminal should have a good bypass capacitor to prevent power disturbance. For devices with a single
supply, a 0.1uF bypass capacitor is recommended. If there are multiple pins labeled V¢, then a 0.01uF or
0.022pF capacitor is recommended for each V¢ because the V¢ pins will be tied together internally. For
devices with dual supply pins operating at different voltages, for example Vec and Vpp, a 0.1uF bypass
capacitor is recommended for each supply pin. It is acceptable to parallel multiple bypass capacitors to reject
different frequencies of noise. 0.1uF and 1pF capacitors are commonly used in parallel. The bypass capacitor
should be installed as close to the power terminal as possible for best results.
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8.4 Layout

8.4.1 Layout Guidelines

Reflections and matching are closely related to loop antenna theory, but different enough to warrant their own
discussion. When a PCB trace turns a corner at a 90° angle, a reflection can occur. This reflection is primarily
due to the change of width of the trace. At the apex of the turn, the trace width is increased to 1.414 times its
width. This upsets the transmission line characteristics, especially the distributed capacitance and self—
inductance of the trace — resulting in the reflection. It is a given that not all PCB traces can be straight, and so
they will have to turn corners. 8-3 shows progressively better techniques of rounding corners. Only the last
example maintains constant trace width and minimizes reflections.

8.4.2 Layout Example
WORST BETTER BEST
v
/ 1W min.
w
K 8-3. Trace Example
20 BFHB T 57— N2 (ZE RSB EPE) #55 Copyright © 2025 Texas Instruments Incorporated
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9 Device and Documentation Support
9.1 Documentation Support
9.1.1 Related Documentation

For related documentation, see the following:

» Texas Instruments, Implications of Slow or Floating CMOS Inputs

9.2 FFaAY FOEFEMERITMBAE

RE 2 A D EHIZ DOV T OB EZ T IDIZIE, www.tij.co.jp DT /34 AR 7 4 L H A BV TLTEEW, (@] 227
Vo7 U CBERT DL BREINIZT R COBIEFRICE T AT AP =AM BlZITTRAZENTEET, BHEOFEMIC
ONTHE, WETENTZRF 2 A MIEFN TV AT ERZ B LIZE0,
9.3 YR—-F-VVY—-2X
TXP R A AV LAY E2E™ IR —b e T4 —T AT, T V=T BRREEE SO EIE LR FHCE T A Mg AR
— I HEN D BEEGAZEN TEAGIT T, BEFORIZEZRBELIZD, B OEMAE LIV T5ZL 7T, it T
e RGN TEET,
V7SN TV, FARA LD [BURDO EF RSN DE DO TT, ZNBIETFH A AL AV VAT OfL:
BEERERR T AL DO TIERL . BT LE TR T R AL RV ALY O AR E KB L= DO TIEHVER vy TP AR AR
VALY O R E SRR TLTEEN,
9.4 Trademarks
THXY R AL AV A Y E2E™ is a trademark of Texas Instruments.
TRCOMEEIL, TNETNOHEEIIRBLET,
9.5 RERMEICEAT S IEEIH
ZDIC 1%, ESD IZk o THHRTARREMEAHV E T, TV A AL AL AL IC OO BRI E I S#E YR E A28
A EHERLET, ELOERBROBLOREFIEIC DRSS . T A AEHHRT 28 2RV ET,
A\ ESD (L BMHRIL, DFDREREIE F DT A RO TR T EIGITDIZ0ET, K72 IC DB, STA—Z DT H
WAL T D721 TARIIN TSNS ND FTREME D B D720 BHENFE AL LT e TVVET,

9.6 &
TR A LAY LAY R ZOMEEEIZIX, HRECIEEO — BB L OVERDFLHIN TWVET,
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11 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

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
CD4051BQPWRG4Q1 Obsolete  Production TSSOP (PW) | 16 - - Call TI Call Tl -40 to 125 CM051BQ
CD4051BQPWRQ1 Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 CMO051BQ
CD4051BQPWRQ1.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 CMO051BQ

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts 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.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

Important Information and Disclaimer: The information provided on this page represents TI'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.
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o Military : CD4051B-MIL

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product

o Military - QML certified for Military and Defense Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
LR ey R g T
o| |e e Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
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
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
T T
N
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)
CD4051BQPWRQ1 TSSOP PW 16 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)
CD4051BQPWRQ1 TSSOP PW 16 2000 353.0 353.0 32.0

Pack Materials-Page 2



PACKAGE OUTLINE

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX AREA 14)(
1] e
— 4= -
— —
2X
51 | 1
4.9
— —
— — 4X (0°-12°)
Y — jzgf
° L 16x 9-30
B] 45 0 . 0.17 —

4.3 y
S0 [c[Ale]

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220204/B  12/2023

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.

(G20 w N
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PWOO0O16A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

:

7 1

16X (1.5)
|
{ [
|

16X (0.45)

(R0.05) TYP

e
.
-

SYMM

-
St
S

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK
OPENHVGAA\\\ METAL
EXPOSED METAL

*H‘* 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

METAL UNDER
SOLDER MASK

SOLDER MASK
fOPENING
ffffffffffff N

I
"~ EXPOSED METAL
0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220204/B 12/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE

16X (0.45) |

16X (1.5) SYMM
|1 | ¢ (RO.05) TYP
— | e
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220204/B 12/2023

NOTES: (continued)
8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
9. Board assembly site may have different recommendations for stencil design.

INSTRUMENTS
www.ti.com



EEXHASEELEEE
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