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3 Pin Configuration and Functions

d

10E [1 20]VCC
1A1 [ 2 19[] 20E
2Y4 [|3 18[] 1Y1
1A2 []4 17]] 2A4
2Y3 []5 16]] 1Y2
1A3 []6 15]] 2A3
2v2 [|7 14]] 1Y3
1A4 []8 13[] 2A2
2y1 |9 12[] 1v4
GND [] 10 11[] 2A1

3-1. SN54AC241 DB, DW, N, NS, Or PW Package (Top View)

& 3-1. Pin Functions

NAME' PIN TYPE DESCRIPTION

10E 1 | Output enable 1

1A1 2 | 1A1 input

2Y4 3 (0] 2Y4 output

1A2 4 | 1A2 input

2Y3 5 (0] 2Y3 output

1A3 6 | 1A3 input

2Y2 7 0} 2Y2 output

1A4 8 | 1A4 input

2Y1 9 (0] 2Y1 output

GND 10 — Ground pin

2A1 1" | 2A1 input

1Y4 12 (0] 1Y4 output

2A2 13 | 2A2 input

1Y3 14 0] 1Y3 output

2A3 15 | 2A3 input

1Y2 16 (0] 1Y2 output

2A4 17 | 2A4 input

1Y1 18 (0] 1Y1 output

20E 19 | Output enable 2

VCC 20 — Power pin
Copyright © 2024 Texas Instruments Incorporated HFHE 57— RN 2 (DRSBTS P) #5%5F 3
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4 Specifications
4.1 Absolute Maximum Ratings

. . . 1
over operating free-air temperature range (unless otherwise noted)( :

MIN MAX UNIT

Vee Supply voltage range -0.5 7 \%
v, Input voltage range 0.5 Vcet0.5 v
Vo ! Output voltage range -0.5 Vcct0.5 \%
lik Input clamp current (Vi<0orV,>Vge) +20 mA
lok Output clamp current (Vo <0orVg>Vcee) +20 mA
lo Continuous output current (Vo =0o0rVee) +50 mA

g?\lrginuous current through V¢ or +200 mA
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) The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

4.2 Recommended Operating Conditions

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

MIN MAX UNIT

Vee Supply voltage 2 6 \%
V=3V 2.1

Viy High-level input voltage V=45V 3.15 \%
V=55V 3.85
V=3V 0.9

Vi Low-level input voltage V=45V 1.35 \
V=55V 1.65

\ Input voltage Ve \Y

Vo Output voltage Vee \%
V=3V -12

lon High-level output current V=45V -24 mA
V=55V -24
V=3V 12

loL Low-level output current V=45V 24 mA
V=55V 24

At/Av Input transition rise or fall rate 8 ns/V

T, Operating free-air temperature -40 85 °C

(1)  All unused inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

4.3 Thermal Information

DB DW N NS PW
THERMAL METRIC(") (SSOP) (SoIC) | (PDIP) (SOP) (TSSOP) | unNIT
20 PINS
Rgua Junction-to-ambient thermal resistance? 70 58 ‘ 69 ‘ 60 126.2 °C/W

(1)  For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.

4 BEICET BTN (DERRBR Sb) #HE
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4.4 Electrical Characteristics

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

Ta =25°C SN74AC241
PARAMETER TEST CONDITIONS Vee UNIT
MIN TYP MAX MIN MAX
3V 2.9 2.9
loh = -50 pA 45V 4.4 4.4
55V 5.4 5.4
v loh = -12 mA 3V 2.56 2.46 Y%
o 45V 3.86 3.76
loh = -24 MA
55V 4.86 476
lon = -50 mA"” 55V
lop = -75 mA"” 55V 3.85
3V 0.1 0.1
lo = 50 pA 45V 0.1 0.1
55V 0.1 0.1
v lo = 12 mA 3V 0.36 0.44 Y%
o 45V 0.36 0.44
lo = 24 MA
55V 0.36 0.44
loy = 50 mA"” 55V
loy= 75 mA"” 55V 1.65
Data inputs V| =Vgc or GND 0.1 +1
I _ 55V HA
Control inputs | V| = V¢c or GND +0 +1
loz xl‘;: Ve oF GND, Viog) =ViLor | 5 5 +0.25 25| pA
lec V| =Vgc or GND, lo=0 55V 4 40 MA
Ci \/ =VCC or GND 5V 25 pF

(1)  Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.

4.5 Switching Characteristics, V¢ =3.3V 103V

over recommended operating free-air temperature range, Voc = 3.3 V £ 0.3 V (unless otherwise noted) (see Load Circuit and

Voltage Waveforms)

Ta =25°C SN74AC241
PARAMETER FROM (INPUT) TO (OUTPUT) UNIT

MIN TYP MAX MIN MAX
tpLH A v 15 6 9 1.5 10 ns
tpHL 15 6 9 1 10.5
t _ 15 6.5 12.5 1 13
Pz E or OE Y ns
tpzL 1.5 7 12 1.5 13
t _ 2 8 12 2 12.5
PHz E or OE Y ns
tpLz 1.5 7 12.5 1 13.5

4.6 Switching Characteristics, Vcc =5V 0.5V

over recommended operating free-air temperature range, Vec =5V £ 0.5 V (unless otherwise noted) (see Load Circuit and

Voltage Waveforms)

Ta =25°C SN74AC241
PARAMETER FROM (INPUT) TO (OUTPUT) UNIT
MIN TYP MAX MIN MAX
t 1.5 5 7 1 7.5
PLH A Y ns
tPHL 15 4.5 7 1 7.5

Copyright © 2024 Texas Instruments Incorporated
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over recommended operating free-air temperature range, Vcc =5V £ 0.5V (unless otherwise noted) (see Load Circuit and
Voltage Waveforms)

Ta =25°C SN74AC241
PARAMETER FROM (INPUT) TO (OUTPUT) UNIT
MIN TYP MAX MIN MAX
t 1.5 5.5 9 1 9.5
Pzn OE or OE Y ns
tpzL 1.5 5.5 9 1 9.5
t 1.5 6.5 10 1 10.5
Pz OE or OE Y ns
tpLz 1.5 6 10 1 10.5
4.7 Operating Characteristics
VCC =5V, TA =25°C
PARAMETER TEST CONDITIONS TYP  UNIT
Cpd Power dissipation capacitance per buffer/driver C/=50pF, f=1MHz ‘ 45‘ pF
6 BHEHZBTT 57— RN 2 (ZE SRR GPH) &35 Copyright © 2024 Texas Instruments Incorporated
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5 Parameter Measurement Information

0 2xV¢c

500 Q
NV

From Output
Under Test l
CL =50 pF

(see Note A) 5000

LOAD CIRCUIT

50% Vee

Input % 50% Vce
| | oV

tih — g |
| : H—Jl— tPHL

| ——— Vo
Output 50% Vce 50% Ve

VoL

VOLTAGE WAVEFORMS
A. C_includes probe and jig capacitance.

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

Vee

31/‘ O Open

Output
C°"5°' 50% V, 50% V, Yee
(low-level e Yec e Yec oV
enabling) | o
tpzL —" k— _H l‘_ tpLz
Wa e?::zu: | | I I “Vee
Vi
50% Ve
S1at2x Vee : VoL+03V

(see Note B) ||
tpzn D :1— —» & tenz
Output | | ———— Vou
Waveform 2 o Voy-03V
S1 at Open / 50% Vee \
(see Note B) =0V
VOLTAGE WAVEFORMS

is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zo =50 Q, t, < 2.5 ns, t;< 2.5 ns.

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

BJ 5-1. Load Circuit and Voltage Waveforms

TEST S1
tpLr/tPHL Open
tpLz/tpzL 2x Ve
trrz/trzn Open
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6 Detailed Description
6.1 Overview

The 'AC241 devices are organized as two 4-bit buffers/drivers with separate complementary output-enable (10E
and 20E) inputs. When 10E is low or 20E is high, the device passes noninverted data from the A inputs to the
Y outputs. When 10E is high or 20E is low, the outputs are in the high-impedance state.

To ensure the high-impedance state during power up or power down, OE should be tied to V.. through a pullup
resistor and OE should be tied to GND through a pulldown resistor; the minimum value of the resistor is

determined by the current-sinking or the current-sourcing capability of the driver.

6.2 Functional Block Diagram

10E

1A2

1A3

1A4

1

i

MR
4 % 16 vz
6 4.
8 /: 12 4va

20E

2A1

2A2

2A3

2A4

19 N
L~

1

13

15

17

B4 6-1. Logic Diagram (Positive Logic)

6.3 Device Functional Modes

R 6-1. Function Tables

2Y1

2Y2

2Y3

TITIT

2Y4

|

INPUTS
— OUTPUT 1Y
10E 1A
L H H
L L L
H X z
INPUTS
OUTPUT 2Y
20E 2A
H H H
H L L
L X z

8 BRHCIT BT — RNy 2 (DB bt B
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7 Application and Implementation

&
LIFo7 7V r—vaAFiid, T o EARRICE EN56 O TIERL, Tl TIEEOIEMIEE 37w etz

PRAEVZLE A, fll 2 O BB 2 - OBEAVEIC DN TR, BERROEETHMTL TV e72<Zeic
MFET, BERITIAF ORI RIELHFEL T AN DL T, VAT AOKREEZHERR T DM BERHY ET,

7.1 Power Supply Recommendations

The power supply can be any voltage between the min and max supply voltage rating located in #2>3.2-4.2.

Each V¢ terminal should have a good bypass capacitor to prevent power disturbance. For devices with a single
supply, Tl recommends 0.1 uF and if there are multiple V¢ terminals, then Tl recommends .01 pF or .022 uF for
each power terminal. It is okay to parallel multiple bypass capacitors to reject different frequencies of noise. A
0.1 yF and 1 pF are commonly used in parallel. The bypass capacitor should be installed as close to the power
terminal as possible for best results.

7.2 Layout
7.2.1 Layout Guidelines

When using multiple bit logic devices inputs should not ever float.

In many cases, functions or parts of functions of digital logic devices are unused, for example, when only two
inputs of a triple-input AND gate are used or only 3 of the 4 buffer gates are used. Such input pins should not be
left unconnected because the undefined voltages at the outside connections result in undefined operational
states. Specified below are the rules that must be observed under all circumstances. All unused inputs of digital
logic devices must be connected to a high or low bias to prevent them from floating. The logic level that should
be applied to any particular unused input depends on the function of the device. Generally they will be tied to
GND or V¢ whichever make more sense or is more convenient. It is generally okay to float outputs unless the
part is a transceiver. If the transceiver has an output enable pin it will disable the outputs section of the part
when asserted. This does not disable the input section of the I0s so they cannot float when disabled.

7.2.1.1 Layout Example

Recommend GND flood fill for Vec  GND

improved signal isolation, noise

reduction, and thermal dissipation [.]

0.1 pF Bypass capacitor

10E placed close to the
T device
A1 [ ‘ 20E
1Y1
Unused input  , , o | o
tiedto GND A2 |14 2A4
""" B Unused output
2Y3 .78 ° 16... 12 left floating
1A3 |76 GND (15| 2A3

1Y3
2A2

1Y4

Avoid 90°
corners for
signal lines

BJ 7-1. Example Layout for the SN74AC241
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8 Device and Documentation Support
8.1 Documentation Support (Analog)
8.1.1 Related Documentation

The table below lists quick access links. Categories include technical documents, support and community
resources, tools and software, and quick access to sample or buy.

% 8-1. Related Links

TECHNICAL TOOLS & SUPPORT &
PARTS PRODUCT FOLDER SAMPLE & BUY DOCUMENTS SOFTWARE COMMUNITY
SN74AC241 Click here Click here Click here Click here Click here

8.2 KFa Ay bOEHBHMERITMSAE

R A MO EHHZ DWW TOIBRENZ 32 1T LD IZIE . www.tij.cojp DT /3o RELEL 7 4 V7 BRI TLIZS W, [@H] 27
U7 U TRERT DL, BRI T X CORGNERICBEITHX AV AN fAZ TIDZENTEE T, BHEOFEMIC
DNTIE, WETENTERF 2 A NT aiﬂﬂ\‘éaﬁzuT@F%’ BEEN,

83YR—F-VUVY-X

TXP AR AL AV LAY E2E™ PR —R e T A —T AT, T DT RRGEEF DRI LT A e 2R
— ISR O EEEDLZENTEXLGT T, BEGFORIZEEHRBE LD, ME DERELIZVT 5T, FitToE
X R CGAZ LN TEET,

Vo783 TWDar TV, B HFRE IV BLROFE RSN DE DT, ZRBHITTHH R A AV LAY D
BRARERL T DL D TIIRL, BT LTI R A AV N ALY D AIREZ LD TIEHVEE A, TX T AR A Y
WA DG EZSRLTTZEN,

8.4 Trademarks

TXH AR AL AV LAY E2E™ is a trademark of Texas Instruments.

TRCOBFEET, ZNTNOFAHEIRBLET,

8.5 HESMEICET 5 FIEHE
ZD IC 1L, ESD 12L& THHB T B RIREHERHVE T, THF VR ARV AV, IC BB BT O B A 52 L
A BHERLET, IELVERDE OB L ORE IR A Tz\mmwa%;ozcmww
A\ ESD (L BMHRIL, DFARNEREIE F DT A A ADERARMIEE T HIGTDI0ET, KR IC DBA, TA—F DT
BT DT TRARSINTODEERNBAMD PR D 5720 | IR AL T <o THET,
8.6 &8
THXH R AR VA FHFE ZOHEEEIZIE, HEEPIKEEO —EB L OERD FLHIN TWET,
9 Revision History
Changes from Revision F (May 2023) to Revision G (March 2024) Page
» Updated high-level input voltage values in Recommended Operating Conditions table.............cccccccceeeiinnnnn. 4
* Updated RBJA value: PW =83 t0 126.2, all values iN PC/W .......oooiiiiiiei it a e 4
Changes from Revision E (October 2003) to Revision F (May 2023) Page
o I =D E, TECOMEE R TBUZB T DIE MR ZIBI 1
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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.

Copyright © 2024 Texas Instruments Incorporated BHEHZBTT 57— RN 2 (BB GPY) &85 11

Product Folder Links: SN74AC241
English Data Sheet: SCAS513


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/sn74ac241?qgpn=sn74ac241
https://www.ti.com/ja-jp/lit/pdf/JAJSQB7
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSQB7G&partnum=SN74AC241
https://www.ti.com/product/ja-jp/sn74ac241?qgpn=sn74ac241
https://www.ti.com/lit/pdf/SCAS513

SEELBMOEHELKREEIE
TRYAAVAY NI P T — S LGHINET — 4 (7= = MG HET) BEHY =R V77V A FYA kG HET), 7TV r—a
RO FHIB T BT R SA A, Web ¥ —)v ZeVEEH, ZTOMOY Y —2%  KIEHSFET DA HEMOSHD THUROFE 4L TR, @it
BLOWEE B B35 A PEOBURIRAE, 55 =& OB FEEHEDIER FEIRGEA & TR ARG | BRI E/ BRI b THEA L E
ERS
INHDVY =L, TP R ARV VAR ZAE 23R G ORBREREA T HEE ~OREEZFERLIZLOTT, (1) BEEROT 7V —e
NTHLIZ TRV R A ANV A VR ORIE, (2) BEHEDOT IV r—ar Oiit, MEE, R, (3) BEREDT F Uy — a S+ 551
RSO, T OMOBLWH LM X2V T ¢, B, IO B ~OMEE AT A ETE . BEKOABEIMTAILDOELET,
FROEFY Y —RL, TPERLKERINDAREERHVET, ZNHDOVY—RF, VY —ATHBAIINTND TP R AL R VA H G %A 5
LT FVIr—ar ORRFED B TORI, TEFA AL ANV AN ZIZOFAEBREICHHLET, 2hHo) Y —RZBL T, ftho B iR
DR T A LTSN TONET, TR IR AU RY VALY RE ZFEDHIMPEHED T A B AP SN TOBIRTIEH FE A, BERE
I, INH0)Y —2% B S CHER LRI ETHLDLH LT, #85E, A, AL, BLIZONWT, TF TR AL AL AV BILOEOH
ANEFERITHETHLDEL, THFH A AL AV LA F—HOBFTEAELLET,
TXRP R AR NAYOBELE, THP R ARV AYDIRGESM: F21E ti.com 003015 TH VA A LAY LAY LI O BTG R e &
DOWTNEBC TR i ATRERRED FCHREEENTOET, THF VR ARV LAY RINEDOY Y — 25T 22013, SN
FXH R A LAY VA DIRFEETIIMMORRE D FED YRR H B R T 55D TIEHV £ A,
BEREBODRDIBINGFEEIIMNBRLELRRELILG A T, TE VA ARV AV TZNLICRHEB L IBELET,

B4 SE P : Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2024, Texas Instruments Incorporated


https://www.ti.com/ja-jp/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 16-Apr-2024

PACKAGING INFORMATION

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 ® (415)
(6)

SN74AC241DBR ACTIVE SSOP DB 20 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 AC241
SN74AC241DWR ACTIVE SOIC DW 20 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 AC241

SN74AC241N ACTIVE PDIP N 20 20 ROHS & NIPDAU N/ A for Pkg Type -40 to 85 SN74AC241N

Non-Green

SN74AC241NSR ACTIVE SO NS 20 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 AC241
SN74AC241PWR ACTIVE TSSOP PW 20 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 AC241

ples

® 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.
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Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
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 0O O 0O 0O 0O 0O 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)
SN74AC241DBR SSOP DB 20 2000 330.0 16.4 8.2 7.5 25 12.0 | 16.0 Q1
SN74AC241DWR SOIC DW 20 2000 330.0 24.4 108 | 133 | 2.7 12.0 | 24.0 Q1
SN74AC241NSR SO NS 20 2000 330.0 24.4 8.4 13.0 | 25 12.0 | 24.0 Q1
SN74AC241PWR TSSOP PW 20 2000 330.0 16.4 695 | 7.1 1.6 8.0 16.0 Q1
SN74AC241PWR TSSOP PW 20 2000 330.0 16.4 6.95 | 7.0 14 8.0 16.0 Q1
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PACKAGE MATERIALS INFORMATION
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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)

SN74AC241DBR SSOP DB 20 2000 356.0 356.0 35.0
SN74AC241DWR SoIC DW 20 2000 367.0 367.0 45.0
SN74AC241INSR SO NS 20 2000 367.0 367.0 45.0
SN74AC241PWR TSSOP PW 20 2000 356.0 356.0 35.0
SN74AC241PWR TSSOP PW 20 2000 353.0 353.0 32.0
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TUBE
T - Tube
height L - Tubelength
*
> w-Tube| I U U L
> width
v
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
SN74AC241N N PDIP 20 20 506 13.97 11230 4.32
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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
- AW | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 (18.92) | (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
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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DWO0020A

PACKAGE OUTLINE
SOIC - 2.65 mm max height

SOIC

10.63
9.97

W

TYP

@ PIN 11D

AREA

J
)
(=]

_ 18x[1.27]
() — ==
— ==-—
—] —
— —
130 [ — 2%
12.6 [11.43]
NOTES —
— —
— —
— —
it
10 ] i
- o 1112(»(0.51 —L
7.6 0.31 .65 MAX
8] 74 (@ Jo.250) [c|A[B]
NOTE 4

\

1

/'\ :

)

T

<\ SEE DETAIL A

E,

o
1

GAGE PLANE

0‘7-8"T+

1.27 L 92

" 040

DETAIL A
TYPICAL

4220724/A 05/2016

NOTES:

-

per ASME Y14.5M.

exceed 0.15 mm per side.

s W N

. Reference JEDEC registration MS-013.

. 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

. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.43 mm per side.
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EXAMPLE BOARD LAYOUT
DWO0020A SOIC - 2.65 mm max height

SOIC

20X (2)

A

N
o

20X (0.6)

-

:
il

18X (1.27)

JUoty

in0uD

(R0.05)
TYP

-
o

11

gl

|
|

LAND PATTERN EXAMPLE
SCALE:6X

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

(r L N ‘r- -\‘
| *| |:
)) — —y
*I‘* 0.07 MAX JL 0.07 MIN
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS
4220724/A 05/2016

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
DWO0020A SOIC - 2.65 mm max height

SOIC

20X (0.6) L [j:

1

20X (2)

SYMM

11 ¢

|

|

18X (1.27) |

27 |

T—-E==3 |

|

) !

|

|

|

|

|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:6X

4220724/A 05/2016

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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PACKAGE OUTLINE
TSSOP - 1.2 mm max height

PWO0O020A

SMALL OUTLINE PACKAGE

PIN 1 INDEX AREA
18X -0.65
R 20
1 == )
== -
—
—
2X
6.6 5.85
64 —
NOTE 3
—
—
o
10 g e et
- J 11
20X 0.30
E 45 0.19
4.3

./'

&-«/\ (0.15)TYPjr
SEE DETAIL A

GAGE PLANE

DETAIL A
TYPICAL

4220206/A 02/2017

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

INSTRUMENTS
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EXAMPLE BOARD LAYOUT
PWO0O020A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

20X(1.5) SYMM
|1 ‘ r ¢ (R0.05) TYP
oo [ | e
b |

|
) |

|
e |

L

18X (0.65) — -

-

)
1]
1)

o | ]

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK METAL UNDER SOLDER MASK
oPEN|NG\ METAL SOLDER MASK OPENING
777777777777 .
|
|

T EXPOSED METAL

*H‘* 0.05 MAX *j 0.05 MIN

EXPOSED METAL

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

4220206/A 02/2017

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
PWO0O020A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

20X (0.45)

f

e
-

aai

SYMM

=
[N

20X (1.5) SYMM
i j | r ¢ (R0.05) TYP
| |
|
|
|
|
|
4
|
|
|
|
|
|
|

[ ]
1]
]
o

R

L— (5.8) —J

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

4220206/A 02/2017

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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LAND PATTERN DATA

PW (R—PDSO—G20)

PLASTIC SMALL OUTLINE

Example Board Layout _—
Based on a stencil thickness
of .127mm (.005inch).
—=| [=—18x0,65 20x0,25
~1,55
5,6 5,6
<N
/ \\___//
/ 18x0,65 -
/
,./ Example
| Non Soldermask Defined Pad
/ /x// ™. Example
| ~. Solder Mask Opening
é/ N\, (See Note E)
/ —1=—0,3 X\
/ A \
| Ak |
\ ] /
\ '] 6 7~ Pad Geometry
\ == /
\‘\ 0,07 /'I
\._ All Around.”
~.. 7
N~ - —
4211284-5/G  08/15
NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Publication IPC—7351 is recommended for alternate design.
D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E.

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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DBO0020A

PACKAGE OUTLINE
SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

8.2

@ 7.4

TYP

/—PIN 1 INDEX AREA

|

;

1
1
— 2X —
[5.85]
1 ; Il
1 I [l
1 I Il
1 Il
- —
L J 1 20x 0-38 W
0.22
[B]— sg—— 010 [C[A]E]
NOTE 4

,/ l‘ *

(’ ‘\

\

z
/
&SEE DETAIL A

4
o19mvp

GAGE PLANE

L 0.05 MIN

DETAIL A
TYPICAL

4214851/B 08/2019

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

exceed 0.15 mm per side.

(G20 w N

. Reference JEDEC registration MO-150.

. 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

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.
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EXAMPLE BOARD LAYOUT
DBO020A SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

20X (1.85) S\((LMM
1 j | T ‘ (R0.05) TYP
20X (0.45) | { ] | ﬁ
! |
|
|
|

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK METAL METAL UNDER: SOLDER MASK
OPEN|NG\\ / SOLDER MASK \ /OPENlNG
i . |
EXPOSED METAL: \ .\'¥EXPOSED METAL

|
s S

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

4214851/B 08/2019

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.

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
DBO020A SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

20X (1.85) SYMM
1 j | T ¢ (R0.05) TYP
20X (0.45) | 20
|
|

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

4214851/B 08/2019

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

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

ol I s
1A RAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone & \_JJ |__)

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.
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