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4 Pin Configuration and Functions

(@)
4 1 ~ 16[] Vee N S
Y6 [|2 15[ Y2 1 16
com [|3 14 (] Y1 Y6 |2 pmm——m 15
v7[]4  13[lvo COM |3 | | 14
Y5 |5 12[]v3 Y7 |4 | | 13
INHE6 11%A Y5 5I | 12
GND []7 10[] B INH |6 | 14
ono [l eflc onp |7 b———= 4o
8 9
B 4-1. D, PW, or DYY Packages, 16-Pin SOIC, 3
TSSOP, or SOT-23-THIN (Top View) z ©

o

4-2. RGY Package 16-Pin VQFN With Exposed

Y2
Y1
YO
Y3

w >

Thermal Pad (Top View)

R 4-1. Pin Functions

PIN TYPE® DESCRIPTION
NAME NO.
A 11 | Selector line A for outputs (see &2z 7.4 for specific information)
B 10 | Selector line B for outputs (see &2z~ 7.4 for specific information)
C 9 | Selector line C for outputs (see =252 7.4 for specific information)
COM 3 o/nMm Output/Input of mux
GND 7,8 — Ground
INH 6 () Enables the outputs of the device. Logic low level with turn the outputs on, high level will turn
them off.
YO 13 I/oM Input/Output to mux
Y1 14 170" Input/Output to mux
Y2 15 I/oM Input/Output to mux
Y3 12 I/oM Input/Output to mux
Y4 1 I/oM Input/Output of mux
Y5 5 /oM Input/Output to mux
Y6 2 /oM Input/Output to mux
Y7 4 I/ot Input/Output to mux
Vee 16 — Device power

(1) These I/O descriptions represent the device when used as a multiplexer, when this device is operated as a demultiplexer pins Y0-Y7

may be considered outputs (O) and the COM pin may be considered inputs (l).

(2) I=inputs, O = outputs
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5 Specifications
5.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)() (3)

MIN MAX UNIT

Vee Supply voltage -0.5 7.0 \%
V, Logic input voltage range -0.5 7.0 \%
Vio Switch 1/0 voltage range®@) (3) -05 Ve + 0.5 \%
lik Input clamp current V<0 -20 mA
liok Switch 10 diode clamp current Vio<0orVp>Vcc -50 50 mA
I+ Switch continuous current Vio =0to Ve 125 mA

Continuous current through Vs or GND 50 mA
T, Junction temperature 150 °C
Tstg Storage temperature -65 150 °C

(1)  Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute maximum ratings do not imply
functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions. If
briefly operating outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not
sustain damage, but it may not be fully functional. Operating the device in this manner may affect device reliability, functionality,
performance, and shorten the device lifetime.

(2) Pins are diode-clamped to the power-supply rails. Over voltage signals must be voltage and current limited to maximum ratings.

(3) This value is limited to 5.5 V maximum

5.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per AEC Q100-002(") | All pins +2000
\Y Electrostatic discharge i \Y
(ESD) 9 gqgn(')g-g:ifewce model (CDM), per AEC Al pins +1000

(1) AEC Q100-002 indicates that HBM stressing shall be in accordance with the ANSI/ESDA/JEDEC JS-001 specification.
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5.3 Thermal Information: SN74LV4051A

SN74LV4051A SN74LV4051A SN74LV4051A SN74LV4051A
THERMAL METRIC(") D (SOIC) PW (TSSOP) RGY (VQFN) DYY (SOT) UNIT
16 PINS 16 PINS 16 PINS 16 PINS
Rosa f:snigg’:;eo'amb'e”t thermal 115.2 140.2 89.4 199.7 °CIW
Junction-to-case (top) thermal o
ReJcitop) resistance (top) 75.0 72.6 89.7 121.2 C/W
Reus Junction-to-board thermal resistance 76.6 98.7 65.4 129 °C/W
Wy ;t;rr]:rt:]c;r::?-top characterization 313 13.4 250 246 oC/W
W ;t;r:ac:;]oer;::)-board characterization 75.7 973 65.2 126.7 /W
Reuc(bon ;J:sr}g’g):(;teo-case (bottom) thermal N/A N/A 48.9 N/A /W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report.
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5.4 Recommended Operating Conditions

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

MIN NOM MAX| UNIT
Vee Supply voltage 1) 55 \Y
Vee = 1.65 1.2 5.5
Vec=2V 1.5 5.5
High-level input voltage, _
VIH IOgiC control inpUtS VCC =23Vto27V VCC x0.7 55 \Y
Veec=3Vto3.6V Vee x 0.7 5.5
Vec =45V 1055V |Vee x0.7 55
Vee = 1.65 0 0.4
Vec=2V 0 0.5
Low-level input voltage, _
Vi logic control inputs Vec=23Vto27V 0 Vee x 0.3 \Y
Vec=3Vto3.6V 0 Vee x0.3
VCC=4.5VtO 55V 0 VCCx0.3
\ Logic control input voltage 0 5.5 \Y
Vio Switch input or output voltage 0 Vee \%
Vec=23Vto27V 200
A/AV Logic input transition rise or fall rate Vee=3Vto3.6V 100| ns/V
Vec=45V1to55V 20
Ta Ambient temperature -40 125 °C
(1) All unused inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to Tl application report
Implications of Slow or Floating CMOS Inputs, SCBA004.
(2) When using a Vg of £1.2V, it is recommended to use these devices only for transmitting digital signals.
When supply voltage is near 1.2 V the analog switch ON resistance becomes very non-linear
5.5 Electrical Characteristics
over recommended operating free-air temperature range (unless otherwise noted)
PARAMETER Condition Ta Vee MIN TYP MAX| UNIT
. Ir= 2 mA,
foN ON-state switch V,=Veeor GND,  |25°C 165V 60 150 0
resistance _
Vinu = Vi
. Ir=2mA,
fon ON-state switch V,=Vecor GND,  |—40°C to 85°C 165V 25 Q
resistance _
ViNH = ViL
. Ir=2mA,
fon ON-state switch V,=VecorGND,  |—40°C to 125°C 165V 25 Q
resistance _
Ving = ViL
25°C 38 180
—40°C to 85°C 2.3V 225 Q
—40°C to 125°C 225
25°C 30 150
. It=2mA,
fon ON-state switch V,=Vgcor GND,  |-40°C to 85°C 3V 190 0
resistance Vin = V
INH = VL —40°C to 125°C 190
25°C 22 75
—40°C to 85°C 45V 100 Q
—40°C to 125°C 100
lt=2mA,
rong | ook ONstate Vi=GNDtoVee,  [25°C 165V 220 600| O
resistance _
Vinu = ViL
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5.5 Electrical Characteristics (¥tX)

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

PARAMETER Condition Ta Vce MIN TYP MAX| UNIT
lT=2mA,
rong | ook ON-state V,=GNDtoVgs,  |—40°C to 85°C 165V 700 Q
resistance Vin = Vi
lT=2mA,
rong | ook ONstate Vi=GNDtoVgg,  |—40°C to 125°C 165V 700 0
resistance Vin = Vi
25°C 113 500
—40°C to 85°C 2.3V 600 Q
—40°C to 125°C 600
25°C 54 180
lt=2 mA,
fon Peak ON-state V,=GNDtoVgs,  |—40°C to 85°C 3V 25| Q
(°) resistance
Vine = Vi —40°C to 125°C 225
25°C 31 100
—40°C to 85°C 45V 125 Q
—40°C to 125°C 125
Difference in ON- IT=2mA,
Aron state resistance V)= GND to V¢, 25°C 1.65V 3 40 Q
between switches ViNH = VI
Difference in ON- It=2mA,
Aron state resistance V) =GND to V¢, —40°C to 85°C 1.65V 50 Q
between switches ViNH = VI
Difference in ON- IT=2mA,
Aron state resistance V)= GND to V¢, —40°C to 85°C 1.65V 50 Q
between switches ViNH = VI
25°C 21 30
—40°C to 85°C 23V 40 Q
—40°C to 125°C 40
Difference in ON- | Iy=2mA, 25°C 14 20
Aron state resistance V;=GND to Vg, —40°C to 85°C 3V 30 Q
between switches ViNH = VL _40°C to 125°C 30
25°C 1.3 15
—40°C to 85°C 45V 20 Q
—40°C to 125°C 20
25°C 0.1
:'H Control input current |V, = 5.5V or GND —40°C to 85°C 0to 5.5V 1 pA
IL
—40°C to 125°C 2
Vi=Vgcand Vo= |25°C 0.1
. GND, e .
Isofty OFF-state switch or V| = GND and Vo = 40°C to 85°C 55V 1 uA
leakage current Vv
cc —40°C to 125°C 2
ViNH = Vil
25°C 0.1
. V| = VCC or GND,
Ison) g::ta;ecj‘ng: Ve = Vil Z40°C t0 85°C 55V 1 A
° (see Figure4) 40°C to 125°C 2
25°C 0.01
lec Supply current x' = \ic((): \c;r GND —40°C to 85°C 55V 20 pA
INH =
—40°C to 125°C 40
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5.5 Electrical Characteristics (¥tX)

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

PARAMETER Condition Ta Vee MIN TYP MAX| UNIT
Cic Control input f=10 MHz 25°C 33V 2 oF
capacitance
Cos Switch terminal f=10 MHz 25°C 33V 5 oF
capacitance
Cis Common terminal | _ 44y, 25°C 33V 23 pF
capacitance
Common ternminal _ o
Costen) | ON-ompmcitance f=10 MHz 25°C 33V 23 pF
Ce Feedthrough f=10 MHz 25°C 3.3V 0.5 pF
capacitance
Power dissipation C_L=50pF f=10 o
Ceo capacitance MHz 25°C 33V 6 PF
5.6 Timing Characteristics Voc =2.5V 0.2V
PARAMETER FROM (INPUT) | TO (OUTPUT) | CONDITIONS Ta MIN TYP MAX| UNIT
25°C 1.9 10
tey  |Propagation o qy vy, Yn or COM CL=15pF Z40°C to 85°C 16| ns
tpHL delay time
—40°C to 125°C 18
25°C 6.6 18
tpzy  |Enabledelay |\, COM or Yn C_=15pF _40°C to 85°C 23| ns
tpzL time
—40°C to 125°C 25
25°C 7.4 18
i E'sab'e defay N COM or Yn CL=15pF —40°C to 85°C 23| ns
PLZ ime
—40°C to 125°C 25
25°C 3.8 12
ey |Propagation | oqy vy Yn or COM CL =50 pF —40°C t0 85°C 18| ns
tPHL delay time
—40°C to 125°C 20
25°C 7.8 28
tpzn  |Enabledelay )\, COM or Yn CL =50 pF —40°C to 85°C 35| ns
tF’ZL time
—40°C to 125°C 35
25°C 1.5 28
tenz  |Disabledelay )\, COM or Yn CL =50 pF Z40°C t0 85°C 35| ns
tpLz time
—40°C to 125°C 35
5.7 Timing Characteristics Vcc =3.3V 0.3V
PARAMETER FROM (INPUT) | TO (OUTPUT) | CONDITIONS Ta MIN TYP MAX| UNIT
25°C 1.2 6
tey  |Propagation o qy vy, Yn or COM CL=15pF —40°C to 85°C 10| ns
tpHL delay time
—40°C to 125°C 12
25°C 4.7 12
tpzy  |Enabledelay |\, COM or Yn C_=15pF _40°C to 85°C 15| ns
tpzL time
—40°C to 125°C 18
8 RN T 57— RN 2 (DRSBTS P) 55 Copyright © 2024 Texas Instruments Incorporated
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5.7 Timing Characteristics V¢cc =3.3V £ 0.3 V (§tX)
PARAMETER FROM (INPUT) | TO (OUTPUT) | CONDITIONS Ta TYP  MAX| UNIT
25°C 5.7 12
tenz  |Disabledelay )\, COM or Yn CL=15pF —40°C to 85°C 15| ns
tPLZ time
—40°C to 125°C 18
25°C 25 9
tey  |Propagation o qy vy, Yn or COM CL =50 pF —40°C to 85°C 12| ns
tpHL delay time
—40°C to 125°C 14
25°C 55 20
tpzy  |Enabledelay |\, COM or Yn C_ =50 pF _40°C to 85°C 25| ns
tpzL time
—40°C to 125°C 25
25°C 8.8 20
tpiz  |Disable delay |\, COM or Yn CL =50 pF —40°C to 85°C 25| ns
tPLZ time
—40°C to 125°C 25
5.8 Timing Characteristics Voc =5V 0.5V
PARAMETER FROM (INPUT) | TO (OUTPUT) | CONDITIONS Ta TYP  MAX| UNIT
25°C 06 4
tey  |Propagation 1 qy vy, Yn or COM CL=15pF —40°C to 85°C 71 ns
tpHL delay time
—40°C to 125°C 10
25°C 35 8
tpzy |Enabledelay |\, COM or Yn CL=15pF Z40°C t0 85°C 10| ns
tpzL time
—40°C to 125°C 12
25°C 4.4 10
tenz  |Disabledelay )\, COM or Yn CL=15pF —40°C to 85°C 1] ns
tF’LZ time
—40°C to 125°C 12
25°C 15 6
tey  |Propagation o qy vy, Yn or COM CL =50 pF —40°C to 85°C 8l ns
tpHL delay time
—40°C to 125°C 10
25°C 4 14
tpzy |Enabledelay |\, COM or Yn C_ =50 pF _40°C to 85°C 18| ns
tpzL time
—40°C to 125°C 18
25°C 6.2 14
tenz  |Disabledelay )\, COM or Yn CL =50 pF —40°C to 85°C 18| ns
tPLZ time
—40°C to 125°C 18
5.9 AC Characteristics
PARAMETER | FROM (INPUT) | TO (OUTPUT) Device CONDITIONS MIN TYP MAX| UNIT
CL=50pF, R = |Vec=23V 20
Frequency 600 Q, Ve =3V 25
response (switch [COM or Yn Yn or COM SN74LV4051 Fin =1 MHz (sine cc MHz
on) wave) -
(see Figure 7)(1) Vec =45V 3%
CL=50pF, R = |Vcc=23V 20
Charge Injection 600 Q, _
(control input to | INH COM or Yn Fin = 1 MHz (sine Vec =3V 3% mv
signal output) wave) -
(see Figure 9) Vec =45V 60

Copyright © 2024 Texas Instruments Incorporated

BHHPT 57— P32 (T

Product Folder Links: SN74LV4051A

CEEODE) KT

English Data Sheet: SCLS428



https://www.ti.com/jp
https://www.ti.com/product/jp/sn74lv4051a?qgpn=sn74lv4051a
https://www.ti.com/jp/lit/pdf/JAJSUR3
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSUR3K&partnum=SN74LV4051A
https://www.ti.com/product/jp/sn74lv4051a?qgpn=sn74lv4051a
https://www.ti.com/lit/pdf/SCLS428

SN74LV4051A

JAJSUR3K — MAY 1999 — REVISED SEPTEMBER 2024

13 TEXAS

INSTRUMENTS

www.ti.com/ja-jp

5.9 AC Characteristics (#7X)

PARAMETER | FROM (INPUT) | TO (OUTPUT) Device CONDITIONS MIN TYP MAX| UNIT
CL=50pF, R = |Vec=2.3V -45
Feedthrough 00a. (sine | Vee =3V 45
attenuation COMor Yn Yn or COM In dB
(switch off) wave)
(see Figure 10) |Vcc=4.5V —45
2)
CL=50pF, R = |Vec=2.3V -45
Crosstalk 600 Q, _
(betweenany  |COM or Yn Yn or COM Fin = 1 MHz (sine Vec =3V 45 dB
switches) wave) -
(see Figure 8)(2) Ve =4.5V 45
IR o
CL=50pF R_= Vec =23V
Sine-wave 10k, V=25V,
ne-n COM or Yn Yn or COM Fin= 1kHz (sine |/~ 272 Ypp 0.1 %
distortion Vee=3V
wave)
(see Figure 11) |V, = 41 Vop 01
Vec =45V
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5.10 Typical Characteristics

200
N Ta525°C

160

Ron \
120

MAX

(Ohm)
80
40

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
Vee(V)
5-1. Plot at 25°C for V¢ vs Max Roy
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6 Parameter Measurement Information

Vee
VinH = Vi —\ |
Vee
Vi=Vccor GND ——¢— (ON) ——&—— Vo
GND V,-Vo
fon = -———3
1 °" T 2 x 10-3
2 mA
s ),
(V)
uv. Vo
6-1. On-State Resistance Test Circuit
Vee
VINH = VIH ] |
Vee
v — : — (OFF) Vo
GND

1

Condition 1: V| =0, Vo = Vcc
Condition 2: V=V, Vo =0
B 6-2. Off-State Switch Leakage-Current Test Circuit

Vee

ViNH = ViL ] |

Vee

vi 4®— (ON) —— Open
GND
L

V|=V¢cor GND

E] 6-3. On-State Switch Leakage-Current Test Circuit

Vee

ViNe= Vi —| |

Vee

Input (ON) T Output

50 Q GJN_D I CL

Ed 6-4. Propagation Delay Time, Signal Input to Signal Output
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TEST S1 S2
s0Q ViNH tpLz/tpzL GND Vee
tpuz/tpzH Vce GND
= = Vee
v, Vo kO
S1 —O—— W S2
CL
j GND —_I__ j
TEST CIRCUIT
Vee Vce
ViNH SIS 50% SF 50%
ov ———— ov - |
[ | |
et tpzh
i PZL _ﬁ_’:
=Vcc l Vo -——————
Vo 545 50% 50%
Voo —————— =0V
(tpzL, tpzn)
Vee ———— Vee ————
VINH 702 50% 50%
ov | ov
[ |
t tpHz
y K—ﬂl— PLZ _ﬁ_JI
Vee —— — ———|—
v ! / Von Vou - 0.3V
o
VoL+0.3V
VoL oL OV —————— — N
(tpLz, tPHZ)
VOLTAGE WAVEFORMS
6-5. Switching Time (tpz., tpLz, tpzH, tpHz), COntrol to Signal Output
Vce
ViNu=GND —— ‘
(1) 0.r|UF \{ Vee
fin 1] (ON) I Vo
GND
50 Q l RL I CL
A. f,is a sine wave.
Ed 6-6. Frequency Response (Switch On)
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e ||
50 0 INH
Vee
= "
T

GND
600 Q i R_

B 6-7. Crosstalk (Control Input, Switch Output)

Vee

VINH =Vee ‘

0.1 uF v Ve
fin I (OFF)
GND

50 Q 600 Q l

6-8. Feedthrough Attenuation (Switch Off)

1.
S 1

Vee
VinH = GND ‘
1?| uF Vee 1oI ;ljF
fin | (ON) l I Vo
GND
600 Q i RL I CL
B 6-9. Sine-Wave Distortion
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7 Detailed Description
7.1 Overview

The SN74LV4051A device is an 8-channel analog multiplexer. A multiplexer is used when several signals must
share the same device or resource. This device allows for the selection of one of these signals at a time for
analysis or propagation.

7.2 Functional Block Diagram

COoMm

=y

@
<
o

¢
1 DO Y1
A ® ®
? *— 15
Y2
° [ 4
®

I

YT

X

N
<
W

]
@H

e
E”

Y
!

:
|

INH

7.3 Feature Description

The SN74LV4051A device contains one 8-channel multiplexer for use in a variety of applications and can also
be configured as demultiplexer by using the COM pin as an input and the Yn pins as outputs. This device is
qualified to operate in the temperature range —40°C to +85°C (maximum depends on package type).

7.4 Device Functional Modes

£ 7-1. Function Table

INPUTS ON

CHANNEL
YO
Y1
Y2
Y3
Y4
Y5
Y6
Y7

=
T

I|rr|r|jr |||

X|IT|lT|T|T|r |- |- |- | O
X IT|lT|r|r| ||| m
X|IT|lr|T|rr|T|- ||| >

None
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8 Device and Documentation Support
8.1 Documentation Support

8.1.1 Related Documentation

For related documentation, see the following:

» Texas Instruments, Implications of Slow or Floating CMOS Inputs

82 FFaAY FOEFMEMERITMBAE

RF 2 A PO EHINZ DOV TOMEEESZ T EDITIL, www.tij.cojp DT /A AR 7 4 V2 % BV TLIZEW, %] 27
Vo LTI D8, BREINTZT R COREERICET I AV AN BHZ T IO ENTEET, BHEOFEMIC
ONTHE, WETENTZRF 2 A MIEFN TV AT ERZ B LIZE0,

83HR—F-VY—=2R

THRA A AL AV VALY E2E™ PR —h T3 —T AL, TP =T DREEE A DR E LRI T A M AN
— OGRS EBESAZEN TEXAIGHT T, BEFORIZEZRKR LD, MEOEME L0 T52LT, it T
e RGN TEET,

Vo 7ENTWDar 7o 0E, HEEBEICIDBROFEF | #BHINDILDTT, ZBIEET IV R ARV ALY D
AR T ALO TR BT LE TR R AL AV AY O RiEE KL= DO TIEHOER A, TF PR AL R
VALY O R E SRR TLTEEN,

8.4 Trademarks

THXY R AL AV A Y E2E™ is a trademark of Texas Instruments.

TRCOMEEIL, TNETNOHEEIIRBLET,

8.5 HESMEICEHT 5 EEER

ZD IC 1%, ESD IZE > TR T A REMERHVE S, TF A AL AV LAY T, IC ZEFOBICILE ICHE B a2 O 28

A EAERLET, ELOEOROBEORE FIEICIEDRV A, 7 A 2B T 5B Zh b T,
A\ ESD ICEBMHRIE, DR MREIE T DT A ADTE R ECEIGI DIV ET, K72 IC DS, /STA—FHb T

WAL T 22T TARSITO SRR DI D FTREMER D272 | D FEAEL R <o THOET,

8.6 HE
FHA R AL AV LA I EE ZOREEEICIT, HECKEO—E B IOERENTREINTWET,

9 Revision History
FERE SRR ORFIIUGFT 2R L TOE T, LOUGTBIEITRGEMUIZEL TV ET,

Changes from Revision J (June 2024) to Revision K (September 2024) Page
o DYY 2N U e A KB I e ettt e te e re e are b 1
Lo (o [=Y B D D A N o = o1 &= Vo - PR 3
Lo (o [=Y B D D A N o = o1 &= Vo - PR 5
Changes from Revision | (September 2015) to Revision J (June 2024) Page
o FFR2AUMRIRICOIESTE, K BB ROBTE JTIEZ THT oo 1
* Added new VIH and VIL Specifications @t 1.65V VCC.......oooooiiiiiieeeeeee e 6
* Increased max ambient temperature Max t0 125C......... ... 6
* Added Ron, Ron Peak, and Delta Ron Specifications at 1.65V VCC..........coovviiiiiiiiiiiiiieeeeee e 6
* Added Ron, Ron Peak, and Delta Ron Specifications at 125C............ooooiiiiiiiiiiiiieee e, 6
* Added Timing SpPecCifications @t 125C..........ccuiiiii e e et e e e e et te e e e e snbe e e e e e ensaeeeeeennees 8
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o THURIEHRE, B U FHEEE 1R, TESD E# 13, TBUCEETA1EHIE., 5B v v ay | [TV r—ray
LTI e gy TEBIRICETAHERFRE | o ay, VAT UM I ay [T ABIORF 2 A SOV R —

Mrvar A= 0n Sy —2 BEXOVESUEBR I B2l BB e 1
o T N0 SNBALV A0S A D TG B o i I ettt ettt ettt 1
O S A - A L] USRS R 1

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 ©)
@ ©)
SN74LV4051AD Obsolete Production SOIC (D) | 16 - - Call Tl Call Tl -40 to 85 LV4051A
SN74LV4051ADBR NRND Production SSOP (DB) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 LWO51A
SN74LV4051ADBR.A NRND Production SSOP (DB) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LWO51A
SN74LV4051ADGVR NRND Production TVSOP (DGV) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 LWO51A
SN74LV4051ADGVR.A NRND Production TVSOP (DGV) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LWO51A
SN74LV4051ADGVRG4 NRND Production TVSOP (DGV) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 LWO51A
SN74LV4051ADR Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 LV4051A
SN74LV4051ADR.A Active Production SOIC (D) | 16 2500 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LV4051A
SN74LV4051ADYYR Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 LV4051
(DYY) | 16
SN74LV4051ADYYR.A Active Production SOT-23-THIN 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LV4051
(DYY) | 16
SN74LV4051AN NRND Production PDIP (N) | 16 25 | TUBE Yes NIPDAU N/A for Pkg Type -40to 85 SN74LV4051AN
SN74LV4051AN.A NRND Production PDIP (N) | 16 25| TUBE Yes NIPDAU N/A for Pkg Type -40 to 125 SN74LV4051AN

SN74LV4051ANS NRND Production SOP (NS) | 16 50 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 85 74LV4051A

SN74LV4051ANS.A NRND Production SOP (NS) | 16 50 | TUBE Yes NIPDAU Level-1-260C-UNLIM -40 to 125 74LVA051A

SN74LV4051ANSR NRND Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40to 85 74LV4051A

SN74LV4051ANSR.A NRND Production SOP (NS) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 74LV4051A
SN74LV4051APW Obsolete  Production TSSOP (PW) | 16 - - Call Tl Call Tl -40 to 85 LWO051A
SN74LV4051APWR Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 LWO051A
SN74LV4051APWR.A Active Production TSSOP (PW) | 16 2000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LWO51A
SN74LV4051APWRG4 Obsolete  Production TSSOP (PW) | 16 - - Call TI Call Tl -40to 85 LWO51A
SN74LV4051ARGYR Active Production VQFN (RGY) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 85 LWO051A
SN74LV4051ARGYR.A Active Production VQFN (RGY) | 16 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 LWO051A

@ 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.
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® 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. 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.

OTHER QUALIFIED VERSIONS OF SN74LV4051A :
o Automotive : SN74LV4051A-Q1

o Enhanced Product : SN74LV4051A-EP

NOTE: Qualified Version Definitions:

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

e Enhanced Product - Supports Defense, Aerospace and Medical Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
el o 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 OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
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)
SN74LV4051ADBR SSOP DB 16 2000 330.0 16.4 8.35 6.6 2.4 12.0 | 16.0 Q1
SN74LV4051ADGVR | TVSOP | DGV 16 2000 330.0 12.4 6.8 4.0 1.6 8.0 12.0 Q1
SN74LV4051ADR SOIC D 16 2500 330.0 16.4 6.5 10.3 2.1 8.0 16.0 Q1
SN74LV4051ADYYR [SOT-23- DYY 16 3000 330.0 12.4 4.8 3.6 1.6 8.0 12.0 Q3
THIN
SN74LV4051ANSR SOP NS 16 2000 330.0 16.4 8.1 10.4 25 12.0 | 16.0 Q1
SN74LV4051APWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
SN74LV4051ARGYR VQFN RGY 16 3000 330.0 12.4 3.8 4.3 1.5 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)

SN74LV4051ADBR SSOP DB 16 2000 353.0 353.0 32.0
SN74LV4051ADGVR TVSOP DGV 16 2000 353.0 353.0 32.0

SN74LV4051ADR SolIC D 16 2500 353.0 353.0 32.0
SN74LV4051ADYYR SOT-23-THIN DYY 16 3000 336.6 336.6 31.8
SN74LV4051ANSR SOP NS 16 2000 353.0 353.0 32.0
SN74LV4051APWR TSSOP PW 16 2000 353.0 353.0 32.0
SN74LV4051ARGYR VQFN RGY 16 3000 360.0 360.0 36.0

Pack Materials-Page 2
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TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

*
w-Tube| I U U L
> width %%
; v

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
SN74LV4051AN N PDIP 16 25 506 13.97 11230 4.32
SN74LV4051AN N PDIP 16 25 506 13.97 11230 4.32

SN74LV4051AN.A N PDIP 16 25 506 13.97 11230 4.32
SN74LV4051AN.A N PDIP 16 25 506 13.97 11230 4.32
SN74LV4051ANS NS SOP 16 50 530 10.5 4000 4.1
SN74LV4051ANS.A NS SOP 16 50 530 10.5 4000 4.1

Pack Materials-Page 3



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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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114 O
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

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

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

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

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

RGY (R—PVQFN—N16)

PLASTIC QUAD FLATPACK NO—-LEAD

415
¢ )
3,85 E
15 | 10
|
16 ‘ 9
|
| \j{ I 3,65
3,35
1 8
Pin 1 Index Area /

Top and Bottom

0,20 Nominal

Lead Frame

T Seating Plane

0,00
Seating Height

r 16X 0,00
f 0,30
- | X
JUUUUU_]
[ f
1
& I THERMAL PAD e
[
SIZE AND| SHAPE
[@ T SHOWN ON SJEPRATE SHEET T
° v
A 4 =
oo I N
|
NANNNN [Wm
15 10 >
o 0,10 W|c[AlB]
0,05 |C
Bottom View 4203539-3/1 06,/2011
NOTES A. Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M-1994.
B. This drawing is subject to change without notice.
C. QFN (Quad Flatpack No—Lead) package configuration.
D. The package thermal pad must be soldered to the board for thermal and mechanical performance.
E. See the additional figure in the Product Data Sheet for details regarding the exposed thermal pad features and dimensions.
ﬁ Pin 1 identifiers are located on both top and bottom of the package and within the zone indicated.
The Pin 1 identifiers are either a molded, marked, or metal feature.
G. Package complies to JEDEC MO-241 variation BA.
i
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PACKAGE OUTLINE
NSO016A SOP - 2.00 mm max height

SOP

14X
10.4 2X
10.0
NOTE 3
0.51
64 16X o 30 L
8] 5.2 - (9 [0.25@ [c|A[B] —=12.00 MAX
NOTE 4
/ "
/ [ )
\ J \ 3 j L 0.15TYP
| , iy
AN . pa \f

— SEE DETAIL A

GAGE PLANE

0.3

J 0.1
0°-10° Yﬂ !

oes DETAIL A
TYPICAL
(1.25)

4220735/A 12/2021

NOTES:

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

2. This drawing is subject to change without notice.

3. 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.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm, per side.
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EXAMPLE BOARD LAYOUT
NSO016A SOP - 2.00 mm max height

SOP

SEE
DETAILS

16X (1.85) ﬁ SYMM
1 ¢
i | o
|
oo [ | .
|
o O
) | ) sy
_ ) M ¢
7 | ! |
== T
14X (1.27) ! | !
] | 1]
|
; | )
(RO.05) TYP ! !
—
LAND PATTERN EXAMPLE
SCALE:7X

SOLDER MASK SOLDER MASK
METAL /QPENlNG OPENING‘\ /METAL

,,,,,,,,,,,

JL 0.07 MAX JL* 0.07 MIN

ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4220735/A 12/2021

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
NSO016A SOP - 2.00 mm max height

SOP

[y
[«2)

16X (0.6) T ‘

16X (1.85) ﬁ SYMM
5 I
|
|
|
|
|

E=
R e
-

©

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:7X

4220735/A 12/2021

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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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.
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’ PACKAGE OUTLINE
DBO0O16A SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

8.2

~—————82qyp
PIN 1 INDEX AREA
~ 14X
16
===
=-
1
— 2X
455
1 -
1
o
=
9 {
o 16X ogg
56
50 (4 [01@[c]A[8]
NOTE 4
/ \} 0.25
: . 0.09
\ e B
SEE DETAIL A
2 MAX
GAGE PLANE
T e

|
0.95 L ‘L 0.05 MIN

0.55

DETAIL A
TYPICAL

4220763/A 05/2022

NOTES:

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

2. This drawing is subject to change without notice.

3. 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.

4. Reference JEDEC registration MO-150.
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EXAMPLE BOARD LAYOUT
DBO0O16A SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

16X (1.85) STLMM
| j ‘ T (R0.05) TYP
e - | e

| C )

» ——

9

i
| ]

! @) J

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING\\ / SOLDER MASK |\ /OPENING

| }
|
EXPOSED METALJP } \ *———EXPOSED METAL
0.05 MAX *j 0.05 MIN

ALL AROUND ALL AROUND

NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED) SOLDER MASK DETAILS

4220763/A 05/2022

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DBO0O16A SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

T 16X (1.85) T S\((LMM
|1 | ‘ (R0.05) TYP
16X (045) [ | ] 16
|
| 1]
i C | ]

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

4220763/A 05/2022

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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MECHANICAL DATA

MPDS006C — FEBRUARY 1996 — REVISED AUGUST 2000

DGV (R-PDSO-G*¥)
24 PINS SHOWN

PLASTIC SMALL-OUTLINE

i

[ )

o+ NHHHHHHHHHEHY 4 sonngrune

— 1,20 MAX

015 1
008 & [0,08 |

0,16 NOM

l

I

i Gage Plane _+_

[\ \
Y J

PINS **
14 16 20 24 38 48 56
DIM
A MAX 3,70 3,70 5,10 5,10 7,90 9,80 11,40
A MIN 3,50 3,50 4,90 4,90 7,70 9,60 11,20

4073251/E 08/00

NOTES: A. Alllinear dimensions are in millimeters.
This drawing is subject to change without notice.

OCOow

Falls within JEDEC: 24/48 Pins — MO-153
14/16/20/56 Pins — MO-194

Body dimensions do not include mold flash or protrusion, not to exceed 0,15 per side.
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PACKAGE OUTLINE

DYYO0016A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
3.36
3.16
ilgELINDEX
[ / 14X(0.5
S— e f—
[ ] ——
[ ] 1
03 [ — ”
4.1
NOTE3 [ | ] @
[ ] 1
[ ] 1
C— I
5 T
\
5] J 21 16X 034 o
' (¢ [01®][c[A]B]
s /\&4x4°-15°
s SBame
\ J\ / ETI '
\\"//X SEE DETAIL A
0.25 3
GAUGE PLANE
/ {
0. 8
| Ly
DETAIL A '
TYP
4224642/D 07/2024
NOTES:

o>

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 per side.

This dimension does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

Reference JEDEC Registration MO-345, Variation AA
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EXAMPLE BOARD LAYOUT
DYYO0016A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE

16X (1.05)
SYMM
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16X (0.3) J

=
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T

il

i
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S S —
(R0.05) TYP 3)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X
SOLDER MASK METAL UNDER

OPENING SOLDER MASK SOLDER MASK
_— METAL / OPENING
|
)

N

NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4224642/D 07/2024

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
DYY0016A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

16X (1.05)
SYMM
‘ ¢
|

=
(]

o

il

(R0.05) TYP

ToReE

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 20X

4224642/D 07/2024

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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