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B/ME BRIE - 17a
Vee B D -0.5 7 \Y
Vi T GPHR) 0.5 Vcc+0.5V \Y
Vo Hi 7 TR FR ) -0.5 7 Y
Ik ANHIT T EH v, : ;?ci\i %f;\ﬂ/i +20 mA
lok WAoo 7 &R Vo <-0.5V -50 mA
lo HLGE )RR Vo =0~5.5V 50 mA
Vee %7213 GND %45t /1 Bk +200 mA
Tstg TRIFIRE -65 150 °C
Ty BEA R 150 °C
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Vo I 0 5.5 v
loL Low L~ L /1 & 24 mA
Ta H 22K COEERE -40 125 °C
5.4 (BT S 1EH
i #aF LD -
PR pr—S 15072 AL
Reua ReJuc(top) ReyB Y1 Y5 Reuc(pot)
PW (TSSOP) 14 132.2 64.8 88.4 11.9 87.4 gl al CIW
BQA (WQFN) 14 85.4 89.0 54.8 9.1 54.7 31.4 °CIW
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5.5 BT
B B X COBMEREEFEFAN (FRZELBRD7R2WERD)
RS A—H bk Vee 40125 Bif
BME  EEE BcE
45V 1.24 1.56 1.9
V14 EHFMANAL Y2V REFE 5V 1.32 1.65 2 \Y
55V 1.4 1.74 2.1
45V 0.67 0.91 1.18
V1. AF M ANAV a2/ VRETE 5V 0.7 0.95 1.23 \%
55V 0.73 0.99 1.28
45V 0.51 0.65 0.8
AVt ERXT VA (Vs - V1) 5V 0.55 0.7 0.86 \Y
55V 0.6 0.75 0.92
lo, = 50UA 45V 0.001 0.1
55V 0.001 0.1
VoL loL = 24mA 45V 0.5 Vv
loL = 24mA 55V 0.5
loL = 75mA(D 55V 1.65
I V,=5.5V &72/% GND 0~5.5V +1 MA
lec V| =Vec £721Z GND, Ig = 0 55V 2 LA
Alge V)= Voo — 2.1 AEEDAS 4.5~55V 15/ mA
C V| = Ve %721 GND 5V 2 pF
Co Vo = Ve E7-1% GND 5V 3 pF
Cep C, = 50pF. F = 1MHz 5V 12 pF
(1) BRI 2ms 2RI T DL ERBYET
5.6 RA v F I H
C_ = 50pF., B Bt COEMEREFIAN, Ta = 25°CTHIESIVAEHEE (FRIZFEIRORNRY), [T A—F R EFH 1SR
SR W% (AH) 5 (H1) Vec 40c~125% B
B/ ME TR AR fE
tpLz A Y 5V 53 ns
tpzL A Y 5V 4 ns
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T = 25°C (KHIC RO FRY)
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90 0.36
80 / 0.32
—~ «
70 /_/ E 0.28
- 60 — lJ 024
S
= 50 ~ 2 02
< 40 et~ TN N = 016 —
30 b= /] — 4 0.12
20 // —T 25°C 0.08 = 25°C
10— 195 °C 0.08 Zd — 125°C
— -40°C — -40°C
0 0
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6 /85 A — & AIEFR

LT ORITRIHI TR, WIE MO RBEREAEEITEBIRUEL, T XTOAT) VAT, BLF OREEFFHOY =R
— 2 ZEoTHEEIET, PRR < 1MHz, Zg = 50Q, t; < 2.5ns, V= 1.5V,

HIESNZE S, BIET DN AI D 1 BEBLET,

TEST S1 Ry CL AV Vioap
tpLz. tPzL Jua—R 500Q 50pF 0.3V 2 x VCC
Test Vioao Vee
Point Input Vi X/l
I Sy | |
From Output R
Under Test
c Re Output
:I: Waveform 1
(N CL T 7 u—7 b7 ANE#E E% VEENET,
B61.4—7> RLa4vEhDaTFHERR

Output
Waveform 2

(1) tpLz 1% tgis AL T,
(2) tpzL 1 ten EFIL T,
B 6-2. RN, GBI
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7 SFHAEHBH
71 =
SN74ACT16-Q1 ~FHF A" —2 % FRFREIE Y = A 29 TLET,

728870y o R

XA L

One of Six Inverters

FRIER (IEFRER)

7.3 BRRESREA
7.314—=7> FL 1> CMOS 471

ZDTINAAZNL, A—T KL A2 CMOS H NSV CWET, A—7 1\1/4’/Hjj7 13, 1% Low (2D Ak
B CTXxET, High FELIRETIX, A —7"> RLAUVHDIEEALE—F U ARBEIZRDET, ZOT /A ADBREIRE /112
I, BARICEERT NSNS AR DD VX T a2 TR E AT DR E2E BT D LERHY
F9, EBIT, ZOT HRAADOHINT, THAAARERETHZERHERF CE DL EICKRERBIRAE & EJ, @B
WCEDHBEEE LT 5720, T A AOH N E I ERIRTHIENEETT, Tk KERK | TERSNLTWDESM
BILOBMAHI IR Z 5 IZASF L TLIEEN,

EAVE — X U RRBEICBAT U DI ETRD Y — AL 7O BELLITWER A, 72770, BRI F#IC
TSN TN/ —7EBFRIIFIN TT, BALE—FZ L RIRRETIT, HAEEILT AR iofﬁ?ﬂﬁeﬂéﬂ*@“ 57HS
RN IELE T, /—RITHDORTA RSB ER IV TO R WS, 27 a—T 07 J—REME RN, BEIXARAT
T, WS ATy PR AT AL T, BA v E—F AR BED W NZBEA OB E TxF 4, HEBLOEIT.
TAERBEEEEIIORIRE B OBERIEFALET, @F . ZNOO A2 7-9 7212 10kQ OfFraMHEH T
=FET,

KEERA DA —T7 KA CMOS H1i1E, REFFOFEFICTHIMLENHVET,
7.32TTLER 23wy FUST—CMOS A

DT NAAD TTL A CMOS AJjiE, va3yh AR ZRHRLET, oD ANIE ANEEAL Yy aL R e
THFBZETTIL vV Y TARAALEER T DI ET ST ET,

TTL BE#t > =23Ivh R — CMOS AN A A —F A THY W3 BRI [ CRENTWAA R &L
WHIOEWHLEL TET M ET, V—Ak 7 —AOEPUTL, Ffﬁﬂmkm’f& IRENTWDIRRKANEILEE, TER
ORI RSN TO DI R AN — 2B A—20ER] (R=V + ) 2L CGEHESET,

v aivh NIH AN T —FT7F vid, BERHIEHE £ D AV TEBSNDLAT IV AZHZTHDHD T, ZOT /3 A
VKR 7213 /A XD N AR Bt N FEF BN CUVvET, AJjTE#E CMOS Aﬁi%!ié#éd&iiﬁ%lz
BCEETN, REHOANZBEINHKIE T2 BEIOLET, ANEREDER(E 5 LILIERE§T5L, T /312
OENORBRMEE NN ET, 2Ivh NIH AT OFEMIZOWTUL, [T 23y b NI IZOWTIEZ L TLIEEN,

BEH X, TTL A#t CMOS A& 7a—7 40 7 OFEFIZLRNTIZEWN, BEHAD AL, Voo F72iF GND 12#4
WESEAMERHVET, VAT IR FEICATIET 7747 IZBREIL TR WG, ATy P E I 2o K
BILT, ZROORRIHFICA Zh e A2 G TEET, IPUBIFEE O ERITKAFLET A3, 10kQ OIRFLEHE
BLET, BE TN TT R COEREMT-LET,
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7330 ySTN 7520

ZOT AR, DIeklb 1 DD =V DT 2y BTNV TTU IR EENTOET , ZOMREEZIERL TWD 3o
—VIZOWTUE, T —F Y =D —=VICH D iR | B/ ar 2B MU TS0,

Package Package

Solder
Wettable Flank Lead Standard Lead

7-1. ¥ARIFEROV VI TIV 7520 QFN /ISy T —2 L% QFN /Ny 7 — P OHEIIERE R

VBTN TZ00E, CERAT RO DR EEGE T DD, BB A (AOI) 12X QFN /Ry —
COMBNEGIZVET, VXTIV 770 70F X T-1 RT3, IS OERMEEBINT 572912, T4
TV L EF B0 CEET, 2, AR 74y MR SRIHER T A2DITEIML B ET, sEC OV TR, A =%
JVZEET & ELIZE,

7.34 2527 514 — Fig&

ZOFIAAD AINAZELRADT S DT T FAF =R iMiib - TR, ZOF N AADMANIIADI T T 54
A—ROBBD>TOET (72 25 ),

=z
=

et i RERE DRI ESN TWDEEZBRDELEIL. T A ACHEE 52 D ATREM DV ET, A&
HADIZ L TERDEMZIATL T, AEH N OEEEREBADLIENDHVET,

Device Vee

Input Logic Qutput

B 7-2. EANERAICHTB55 0T ¥4 F— ROBRHEE
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% 7-1 12, SN74ACT16-Q1 DFEREE—FRZ/RLET,

71, BRER
AAHM H 52
A Y
L A
H L

(1) H=High BEL~L L=

Low EEL~L

(2) L=Low \ZBREH, Z= EAt

—5r L RIRE
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87TV —a RE

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets
PRAEWVZLER A, 2 O HBJZH T 585 O A IOV T, BEEOEETHEIL TV =72<Z iz
R0FET, BEREITE FORGBEZMIEL T ANT AL T, VAT AR R T OLERHVET,

81 77U —2a gl

SN74ACT16-Q1 THIHA A[RE/ A —7" RLAVHINCED, /—RICKRERAMENT TICELE / — R &7 I RICCE
TEET, TAAROBEE 0, [REHRT 7V r—raro7 a7 K 1R EH2, 1L 50pF 22 525 &
LORNCEYEI BNt AL HER L £,

VR FLOMEIE, e K= 7o EEE M) ORIOEFERZHE AL TROXTROLIET . R 2 Vellomaxs

FBESNT- RC O AL DHIZHONWT, [TV r—ar OFAI T K NRSNTWAE 7 ey 1= R x C O,
PEHALTC, IERREZRDDZENTEET, 72e20E, a2 T oY ZBMEMED 10% FTHRET L2561, £ 2.303 x
71=2.303 x R x C b0 E9,

82REJMET TV -3
MVC
C

I

8-1. KJNETFV—ano7Aayv iR
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8.2.1 K5I EM

8.21.1 ERICEAT3EZEEHEE

A O EIRE L THELEEN RS ) THRIESN TODHEIFAN ThH T La R L £, [ERMRE) B a it
NTWDINT, EIRELIIART SAADE KRBV E ST ET,

EREOBERIL, [ERMRE RSN B HRER (Icc) DRKIE, Ay T+ 7 LB RATE OB RO
BRHCELWERZ MG CEORERDHIET,

77 Ri%, SN74ACT16-Q1 OT X TOH NI TU 7SS EN. [ERMFE NCREE SN HEER (Icc)
DI KB, A F 2 T BE AT E OIRMEEB R DG FHIHELWEIRE LV TELMERHVET, rY vy T /31 A
I, TR v V CEDEIRD A o 7 TEET, [t e KERS IZFdi S 472 GND MBI O ik KMEA 8 2
RN TLIEE N,

SN74ACT16-Q1 1%, & —Z > —hDfAEE T X Tzl oo, G4 & 50pF L FOAMARE TxE4, kK
SR EMEAMEZHINT 5280 TEET D, 50pF 22 HZLITHELEL A,

SN74ACT16-Q1 I, ITEXIFRE | RICERSIN QOB TEEBIOER (VoL) T RL 2 Vo / lo TrlikEid &t
oA ZRE CEEd, High IREETH T 25854, ZOXOHEET, MIELZHIEEE Voo BV OEIRE
JEDZELLCTERSNET,

HIHE 11X, [CMOS OHEE /1 Cpd OFFRNCFHiSIL TV AIF AL CEHR cEET,

BEFE, T =7 BLEORY Y2 (SLL) /S8y r — VB ROF S ADBEHHE N RS T B e SR L TRk
TEET,

(HERRITERS ) SRR SRR A TR (Tuman) 13, AT SAADRUEE 1L 51D OB
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PACKAGING INFORMATION

Samples

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)
SN74ACT16PWRQ1 ACTIVE TSSOP PW 14 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40to 125 ACT16Q
SN74ACT16WBQARQ1 ACTIVE WQFN BQA 14 3000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 AD16Q -

@ 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.

® | ead 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 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. 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 TI 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 SN74ACT16-Q1 :

o Catalog : SN74ACT16

NOTE: Qualified Version Definitions:

o Catalog - TI's standard catalog product
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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 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)
SN74ACT16PWRQ1 TSSOP PW 14 3000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
SN74ACT16WBQARQL1 | WQFN | BQA | 14 | 3000 180.0 12.4 2.8 3.3 1.1 4.0 | 12.0 Q1
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PACKAGE MATERIALS INFORMATION
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INSTRUMENTS
www.ti.com 23-Nov-2024
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74ACT16PWRQ1 TSSOP PW 14 3000 353.0 353.0 32.0
SN74ACT16WBQARQL1L WQFN BQA 14 3000 210.0 185.0 35.0
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GENERIC PACKAGE VIEW
BQA 14 WQFN - 0.8 mm max height

2.5x 3, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4227145/A
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BQA0014B

PACKAGE OUTLINE
WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—

N
© P

~

J }
(0.13) —

SECTION A-A
TYPICAL

r (0.2) TYP

EXPOSED—\
THERMAL PAD

6

D
3 (0.16) D
TYP

A 1
- 1.5+0.1 D

T
D

—
13 D
14X 8:2

010 |C|A|B
¢ 0.05)

4227062/B 09/2021

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. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.

i
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EXAMPLE BOARD LAYOUT
BQAO0014B WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

SYMM
L SEE SOLDER MASK
14X (0.6) \ DETAIL
|
i 1 @ ‘ ( ‘
1x 025 2( | | 13

* s + ~
— =3 | o Cp
10X (0.5)

|15 SYMM
b g e

‘ (1.5)

iR

(0.5) | !

—e D
. i J
(R0.05) TYP ‘ @ ‘ L

|

@0.2) TYP ‘ ‘ ‘

VIA ‘ 7 8 |

! (2.3) !

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X

0.07 MIN

0.07 MAX
AL 207 MAX W I“ ALLAROUND [‘
"~ METAL UNDER

\
METAL EDGE / SOLDER MASK

I
I
! |
! !
EXPOSED METAL __SOLDER MASK EXPOSED/ T SOLDER MASK
OPENING METAL '/ OPENING
NON SOLDER MASK
DEFINED SOLDER MASK DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4227062/B 09/2021

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.

i
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EXAMPLE STENCIL DESIGN
BQAO0014B WQFN - 0.8 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

l~— (0.95) —]

1 14

14X (0.6) ‘
] e—
14X (0.25) 2| T ) ! CD 13

!

|
T HE Ren
10X (0.5) ‘ 5 (2.8)
SYMM(L—*—f—EZ“Sf*f+f7f{E“3 (1.38)

//‘\

Puny -l Nas
(R0.05) TYP i
|

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

EXPOSED PAD 15
87% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

4227062/B 09/2021

NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWOO014A

SMALL OUTLINE PACKAGE

\ 12X
e
-
I 2X
—
I
1 4X (0°-127)
—t a
= |
. :
. 0.30 T
- Mo 12 MAXL
43 [ [01@ [c|A[B] '

NOTE 4

\\.

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

GAGE PLANE

P

DETAIL A
TYPICAL

4220202/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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PWOO014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

[N
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X
BelCinE
N
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N
J
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L

(5.8) !

LAND PATTERN EXAMPLE

SOLDER MASK
OPENINGWL
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EXPOSED METAL SHOWN
SCALE: 10X
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EXPOSED METALJP
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ALL AROUND

NON-SOLDER MASK
DEFINED
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SOLDER MASK DETAILS

(R0.05) TYP
e

SOLDER MASK
OPENING

I
|
J |\ .\J!EXPOSED METAL
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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
PWO0O014A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

e

14X (1.5) SYMM
i j | T ¢ (R0.05) TYP
0 | | e
|
|
|
.
|
|
|
|
|

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

4220202/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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