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CD74HC4051-Q1 Automotive Analog Multiplexer or Demultiplexer

1 Features

* Qualified for automotive applications
* Wide analog input voltage range of + 5V maximum
* Low ON resistance:
- 70Q typlcal (V cCc — V EE = 45V)
- 40Q typlcal (V cc ™~ \Y EE = 9V)
* Low crosstalk between switches
» Fast switching and propagation speeds
» Break-before-make switching
» Operation control voltage = 2V to 6V
» Switch voltage = 0V to 10V
* High noise immunity N ;. = 30%, N |4 = 30% of
Ve, Vec=39V

2 Applications

» Digital radio

» Signal gating

* Factory automation

* Televisions

» Appliances

* Programmable logic circuits
+ Sensors

3 Description

This device is a digitally controlled analog switch
that utilizes silicon-gate CMOS technology to achieve
operating speeds similar to LSTTL, with the low power
consumption of standard CMOS integrated circuits.

This analog multiplexer/demultiplexer controls analog
voltages that may vary across the voltage supply
range (for example, Ve to Vgg). These bidirectional
switches 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, the
device has an enable control (E) that, when high,
disables all switches to their OFF state.

Package Information

PART NUMBER PACKAGE(") PACKAGE SIZE®?)
PW (TSSOP, 16) 5mm x 6.4mm
CD74HC4051-Q1
D (SOIC, 16) 9.9mm x 3.9mm

(1)  For more information see, Section 10
(2) The package size (length x width) is a nominal value and
includes pins, where applicable.
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4 Pin Configuration and Functions
CHANNEL I/O A4 o
01 = 16]] Ve
CHANNEL I/0 A6 [] 2 15]] CHANNEL I/O A2
COMOUT/INA] 3 14[] CHANNEL 1/O A1
CHANNEL I/0 A7 [] 4 13[] CHANNEL /O A0
CHANNEL I/O A5 [] 5 12[] CHANNEL /O A3
Efle 11|] ADDRESS SEL S0
Vee [17 10[] ADDRESS SEL S1
GND [] 8 9|] ADDRESS SEL S2

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

Table 4-1. Function Table

INPUTS ON CHANNEL(S)

E S, S; So

L L L L A0
L L L H A1
L L H L A2
L L H H A3
L H L L A4
L H L H A5
L H H L A6
L H H H A7
H X X X None

2 Submit Document Feedback Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: CD74HC4051-Q1


https://www.ti.com/product/CD74HC4051-Q1
https://www.ti.com/lit/pdf/SCLS552
https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SCLS552B&partnum=CD74HC4051-Q1
https://www.ti.com/product/cd74hc4051-q1?qgpn=cd74hc4051-q1

13 TEXAS
INSTRUMENTS

www.ti.com

CD74HC4051-Q1
SCLS552B — DECEMBER 2003 — REVISED APRIL 2024

5 Specifications
5.1 Absolute Maximum Ratings

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

MIN MAX| UNIT
Vce - Vee (see @) Supply voltage range -0.5 10.5 \Y
Vee Supply voltage range -0.5 7 \Y
Vee Supply voltage range +0.5 -7 \%
Ik (V| <-0.5VorV,>Vcc +0.5V) Input clamp current +20 mA
lok (Vo < Vgg = 0.5V or Vg > Ve + 0.5V) Output clamp current +20 mA
(V) > Vgg - 0.5V orV, < Vg +0.5V) Switch current +25 mA
Continuous current through V¢ or GND +50 mA
lee Veg current -20 mA
D
91.6| °C/W
package
Rgua Package thermal impedance
PW
116.5| °C/W
package
Ty Maximum junction temperature 150 °C
At distance 1/16 £
. N 1/32inch (1,59 £ 0,79 o
Lead temperature (during soldering): mm) from case for 10 300 C
S max
Tstg Storage temperature range -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.

5.2 Recommended Operating Conditions

(see (M)
MIN MAX| UNIT
Vee Supply voltage (see @) 2 6 \%
Supply voltage, V¢ — Ve (see Figure 5-1) 2 10 \Y

Vee Supply voltage, (see (@ and Figure 5-2) 0 -6 \%
Vee =2V 1.5

ViH High-level input voltage Vee = 4.5V 3.15 \%
Vee =6V 4.2
Vee =2V 0.5

Vi Low-level input voltage Vee = 4.5V 1.35 \%
Vee =6V 1.8

V, Input control voltage 0 Ve \Y

Vs Analog switch 1/O voltage Veg Ve \Y
Vee =2V 1000

t Input transition (rise and fall) time Ve = 4.5V 500 ns
Vee =6V 400

Ta Operating free-air temperature -40 125 °C

(1) Allunused inputs of the device must be held at V¢ or GND for 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¢c
current when switch current flows into the transmission gate inputs, the voltage drop across the bidirectional switch must not exceed
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0.6V (calculated from r,,, values shown in electrical characteristics table). No V¢ current flows through Ry if the switch current flows
into the COM OUT/IN A terminal.

5.3 Recommended Operating Area as a Function of Supply Voltages

(Voe-GND) -V

Y
_$

(Vec - Vep) -V
Figure 5-1. (Vcc - VEE) -V

5.4 Electrical Characteristics

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

(Voe-GND) - V
F~y

¥
HCT T
T H¢C
. 1 | | 1
2 4 -6 -8
(Vee - GND) - V

Figure 5-2. (Vgg - GND) - V

T 257 Ta= 40 °CTO
PARAMETER TEST CONDITIONS Vee | Vee UNIT
MIN TYP MAX MIN N)I(A
ov |45V 70 160 240
Vs = V¢ or ov |6V 60 140 210
Vee 45
lo=1mA,V,=Vy v 4.5V 40 120 180
fon or V), See Figure Q
5.3 oV |45V 90 180 270
Vis = Vcc to ov |6V 80 160 240
Vee _
0 lasv 45 130 195
ov |4.5V 10
Argn Between any two channels ov ev 85 Q
-4.5
v 4.5V 5
For switch OFF: ov |6V 10.2 12
When Vs = Vcc, Vos = Veg; When
Vis = Ve, Vos = Vee
liz For switch ON: sy |5y 04 4 MA
- + +
All applicable combinations of Vg -
and Vpg voltage levels, V|, = V|y or
Vie
I V, =Vcc or GND ov |6V +0.1 +1| PA
WhenVis= 1oy |6v 12 160
lec lo=0,V,=Vgcor |Vee Vos = Vec uA
GND When Vg =
-5V |5V 32 320
Vee: Vos = Ve
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5.5 Switching Characteristics

over recommended operating free-air temperature range (unless otherwise noted) (see Figure 6-5)

= 9E0°, Tpo=-40°C TO
FROM TO LOAD thmest 125°C UNI
AR SNEIER (INPUT) (OUTPUT) | CAPACITANCE REE Vee MA| T
MIN TYP MAX MIN X
Cp = 15pF 5V 4 ns
2V 60 90
t IN ouT ov |45V 12 18
C. = 50pF 6V 10 15| ns
-4.5
v 4.5V 8 12
C_ = 15pF 5V 19
2V 325 490
- QEEEFESS ouT ) 0V |45V 45 68| s
Ci = 50pF Y 38 57
-4.5
v 4.5V 32 48
C_ = 15pF 5V 27
2V 250 400
tais ADDRESS ouT ov |45V 50 68| s
SEL or E C = 50pF
L 6V 44 57
-4.5
v 4.5V 44 55
C Control C, = 50pF 10 10| pF
5.6 Operating Characteristics
Vee =5V, Ta =25°C, Input t,, tr =6 ns
PARAMETER TYP UNIT
Chpd ‘ Power dissipation capacitance (see (1)) 50 pF
(1) Cpq is used to determine the dynamic power consumption, per package.
* Pp=CpgVec2fi+ Z(CL+Cs) Vec 2 fo
» fo = output frequency
+ fi =input frequency
* C_ = output load capacitance
» Cg = switch capacitance
* V¢ = supply voltage
5.7 Analog Channel Characteristics
Ta=25°C
MA | UNI
PARAMETER TEST CONDITIONS VEe Vee MIN TYP x| T
C Switch input capacitance 5 pF
Ccom Common output capacitance 25 pF
Minimum switch frequency | See Figure 6-1 and Figure -2.25V 2.25V 145
fmax 1) () MHz
response at -3 dB 5-4, and Y and -4.5V 4.5V 180
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5.7 Analog Channel Characteristics (continued)
Tp=25°C
MA | UNI
PARAMETER TEST CONDITIONS Vee Vee MIN TYP | "0
-225V  [2.25V 0'23
THD Sine-wave distortion See Figure 6-2 p %
-4.5V 4.5V 0.0
8
o Switch OFF signal feed See Figure 6-4 and Figure -2.25V 2.25V -73 dB
1SO through 5-5, and @) and ©) -4.5V 4.5V -75
(1) Adjust input voltage to obtain 0 dBm at Vg for fiy = TMHz.
(2) Vsiscentered at (Vgc — Veg)/2.
(3) Adjust input for 0 dBm.
5.8 Typical Characteristics
120 0 =T ,7,1\ ]
Vec=45V
100 I GND =-4.5V N
a Veg=-45V
L 80 R =50Q
8 { Voo e Jasy » PIN 1270 3 |
'g 60 N\ N\ ccT EE _I ) % Vecc =225V
B ~ AN | GND = -2.25V
7]
8 _} Ve - Vee =6V I Veg=-225V |
g 40 N RL =50Q
v oV T PIN12TO 3
20 cc-Vee= -8
1 2 3 4 5 6 7 8 9 -10
10K 100K M 10M 100M
Input Signal Voltage - V Frequency - Hz
Figure 5-3. Typical on Resistance vs Input Signal Figure 5-4. Channel on Bandwidth
Voltage
’ |
|
-20 Vee =2.25V
GND = -2.25V 'R
Vgg =-2.25V DJ\JV
m -40 R_L=50Q -
° PIN12TO3 __~1 |
|
-60 \ |
A 1| Vec=45V
‘ B GND=-45V |
_80 R4 Veg=-45V |
RL=50Q
PIN12TO3 |
~100 L g
10K 100K 1M 10M 100M
Frequency - Hz
Figure 5-5. Channel off Feed-through
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6 Parameter Measurement Information

Switch . o Vos
N Vis O\I‘GF_ ON l |
A
il 50Q 10 pF M:?er
1

Vecl2 -
Figure 6-1. Frequency-Response Test Circuit

50% Duty
Cycle

E \_+
Vee Vp-p
| Vos | A
600Q AISWitCh l T
ternating VOS—|
ON and OFF
Veel2 thtt<6ns 600Q < 50 pF O
fcont =1 MHz I Scope

Veol2 L

Figure 6-3. Control to Switch Feed-through Noise
Test Circuit

VC|C
Vis
. N Vi =V
Sine ‘_i ( Switch . ° °
ON
Wa\;le 10 uF l Vos
Is i 10 kQ ~7~ 50 pF| pistortion
- Meter
Veo2 - L

fig = 1 kHz to 10 kHz
Figure 6-2. Sine-Wave Distortion Test Circuit

fis = 1-MHz Sine Wave

Vv R=50Q
cc C=10pF
0.1uF |
Switch

Vis OFF

R L

Veel2 Veel2 = =
Figure 6-4. Switch off Signal Feed-through Test
Circuit
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51

o o

Test
Point Ry =1k}

From Output A

Under Test : d
CL _

(see Note A) [

-

o’ O—@

52

—— VEE

LOAD CIRCUIT
N Vee
TI'IPIH -/l(S(]% \'cc 50% VCC
L_ | Vee
[ teu _HI [ oy —"I
1
In-Phase | CT P S0k YoM
50% I 50% V
NP 10% 7 | | I 10%% ‘ifm
—n —t | —»
f— tpuL —»l f— tpLy —
v
QOut-of-Phase 50es l.‘rcc i 90% i
Output &_ 10% 4 L i
| T YOL
—H — tf — |t
VOLTAGE WAVEFORMS

PROPAGATION DELAY AND OUTPUT TRANSITION TIMES

A. C_includes probe and test-fixture capacitance.

PARAMETER 51 52

tpzy Open Closed

tE‘I'I
trzL | Closed | Open

¢ tuz | Open | Closed
dis
tpz | Closed| Open
tpd Open | Open
Veo
Output ’
Control Xm% Vee Xﬁﬂ% Voo
| | ov
tpzL—¥ IL‘_ _pl le— to 7
Qutput | Vee
Waveform 1
(see Note B) VoL

leH—l'I :'1— —> l‘l—‘PHZ

Qutput — Vou
Waveform 2 50% Voo 90%
{see Note B} -0V
VOLTAGE WAVEFORMS

OUTPUT ENAELE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 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, = 6 ns, t; = 6 ns.
For clock inputs, fyax is measured with the input duty cycle at 50%.

tpLz and tpyz are the same as tgis.
tpzL and tpzy are the same as tgp.

Ie@mMmo

tpLH @nd tpy are the same as tpg.

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

Figure 6-5. Load Circuit and Voltage Waveforms
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7 Detailed Description

7.1 Functional Block Diagram

Vce

CHANNEL I/0

N

A7 As A5 Ag4 A3z A2 A1 Ap

PDOEOOE®®®

So (1—

S1

Logic
Level
Conversion

Binary
To
10f8
Decoder
With
Enable

TG

TG

G

L

TG

)
—(3) COM OUT/IN A
d

TG

TG

TG

L

TG

CRRCR R

o &

GND

VEE

Figure 7-1. Logic Diagram (Positive Logic)

7.2 Device Functional Modes

Table 7-1. Function Table

INPUTS
= ON CHANNEL(S)
E S, S, Sy
L L L L A0
L L L H A1
L L H L A2
L L H H A3
L H L L A4
L H L H A5
L H H L A6
L H H H A7
H X X X None
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8 Device and Documentation Support

Tl offers an extensive line of development tools. Tools and software to evaluate the performance of the device,
generate code, and develop solutions are listed below.

8.1 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. Click on
Notifications to register and receive a weekly digest of any product information that has changed. For change
details, review the revision history included in any revised document.

8.2 Support Resources

TI 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 Tl's views; see TlI's Terms of Use.

8.3 Trademarks

TI E2E™ is a trademark of Texas Instruments.

All trademarks are the property of their respective owners.
8.4 Electrostatic Discharge Caution

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled
A with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

“: \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
- be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

8.5 Glossary

Tl Glossary This glossary lists and explains terms, acronyms, and definitions.

9 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision A (April 2008) to Revision B (April 2024) Page
» Updated the numbering format for tables, figures, and cross-references throughout the document................. 1
» Changed M (SOIC, 16) to D (SOIC, 16) to accurately reflect the package drawing...........cccooiiiiiiiiinnnneennn. 1
» Changed the package thermal impedance for the D package from: 73°C/W to: 91.6°C/W ......ccccevveviiiiiiiinne. 3
» Changed the package thermal impedance for the PW package from: 108°C/Wto: 116.5°C/W ....................... 3
* Changed Icc MAX from: 8uA to: 12uA when Vs = Veg, Vos =Vec ata TA =25°C o, 4
* Changed Icc MAX from: 16uA to: 32uA when Vs = Ve, Vos = VEp ata TA=25°C i, 4
* Changed ts, MAX from: 225ns to: 325ns when C| = 50pF at a TA = 25°C and from: 340ns to: 490ns when C
= BOPF @t @ TA = 240°C 10 125°C.uiiiiiiiiiiiie ettt e e e e sttt e e e e ea bt e e e e e stteeeeeesntseeaesaastaeeeesanssneaesaansaneeenanns 5
* Changed tgis TYP from: 19ns to: 27ns when C| = 15pF at a TA = 25°C....eriiiiiiiiii e 5
* Changed tgis MAX from: 225ns to: 250ns when C| = 50pF, Vge = 0V, and V¢ = 2V at a TA = 25°C, and from:
340ns 10: 400NnS at @ TA = -40°%C 10 125 C . ettt e e et e e e e e e e e s e e eeeeaaaaaaeas 5
* Changed tgis MAX from: 45ns to: 50ns when C| = 50pF, Vgg = 0V, and Ve =4.5V ata TA=25°C................. 5
* Changed tgis MAX from: 38ns to: 44ns when C| = 50pF, Vgg =0V, and Vo =6V ata TA=25°C........cceeee 5
* Changed tgis MAX from: 32ns to: 44ns when C| = 50pF, Vgg = -4.5V, and V¢ = 4.5V at a TA = 25°C, and
from: 48ns 10: 55N at @ TA = -40°%C 10 125 C .. e a e e e e e e e e e e eaaaae s 5
+ Removed the TBD E or ADDRESS SEL to switch feed-through noise parameter..................ccccccceeveeeeeenennee. 5
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10 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 ©)
@ )

CD74HC4051QM96G4Q1 Obsolete Production SOIC (D) | 16 - - Call Tl Call Tl -40 to 125 HC4051Q

CD74HC4051QM96Q1 Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 HC4051Q
CD74HC4051QM96Q1.A Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 HC4051Q
CD74HC4051QPWRG4Q1  Obsolete  Production TSSOP (PW) | 16 - - Call Tl Call Tl -40 to 125 HJ4051Q

CD74HC4051QPWRQ1 Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 HJ4051Q
CD74HC4051QPWRQ1.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 HJ4051Q

@ 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 Tl RoHS Statement for additional information and value definition.

@ Lead 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 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. TI 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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OTHER QUALIFIED VERSIONS OF CD74HC4051-Q1 :
o Catalog : CD74HC4051

o Enhanced Product : CD74HC4051-EP

o Military : CD54HC4051

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
o Enhanced Product - Supports Defense, Aerospace and Medical Applications

o Military - QML certified for Military and Defense Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o 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 O 0O O 0 O0 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)
CD74HC4051QPWRQ1 | 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)
CD74HC4051QPWRQ1 TSSOP PW 16 2000 353.0 353.0 32.0
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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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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.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you fully
indemnify Tl and its representatives against any claims, damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale, TI's General Quality Guidelines, or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products. Unless Tl explicitly designates a product as custom or customer-specified, TI products
are standard, catalog, general purpose devices.

Tl objects to and rejects any additional or different terms you may propose.

Copyright © 2025, Texas Instruments Incorporated
Last updated 10/2025
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