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3 Pin Configuration and Functions

1A ] U14]VCC
1B (]2 13]] 1C
2A [ 3 12[] 1v
2B [] 4 1] 3A
2c[l5 10[] 3B
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NC - No internal connection

B 3-2. SN54ACT10 FK Package (Top View)

£ 3-1. Pin Function

1Y
NC
3A
NC
3B

B 3-1. SN54ACT10 J or W Package; SN74ACT10 D, DB, N, NS, or PW Package (Top View)

TNE PIN NG 110 DESCRIPTION
1A 1 Input Channel 1, Input A
1B 2 Input Channel 1, Input B
2A 3 Input Channel 2, Input A
2B 4 Input Channel 2, Input B
2C 5 Input Channel 2, Input C
2Y 6 Output Channel 2, Output Y
GND 7 — Ground

3Y 8 Output Channel 3, Output Y
3C 9 Input Channel 3, Input A
3B 10 Input Channel 3, Input B
3A 11 Input Channel 3, Input C
1Y 12 Output Channel 1, Output Y
1C 13 Input Channel 1, Input C
Vee 14 — Positive Supply
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4 Specifications
4.1 Absolute Maximum Ratings

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 Vee + 0.5 v
Vo @ Output voltage range -0.5 Vce + 0.5 \%
lik Input clamp current (Vy<0orV,>V¢e) +20 mA
lok Output clamp current (Vo <0orVp>Vcee) +20 mA
lo Continuous output current (Vo =0to Vce) +50 mA

Continuous current through Ve or GND +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 recommended operating free-air temperature range (unless otherwise noted)(")

SN54ACT10 SN74ACT10

MIN MAX MIN MAX UNIT
Vee Supply voltage 4.5 5.5 4.5 5.5 \%
Vi High-level input voltage 2 2 \%
Vi Low-level input voltage 0.8 0.8 \Y
v Input voltage Vee Vee \
Vo Output voltage Vee Vee \%
lon High-level output current -24 -24 mA
loL Low-level output current 24 24 mA
At/Av Input transition rise or fall rate 8 8 ns/\V
TA Operating free-air temperature -55 125 -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

SNx4ACT10
THERMAL METRIC' D (SOIC) DB N NS PW (TSSOP) UNIT
14 PINS 14PINS | 14PINS | 14 PINS 14 PINS
Rgya Junction-to-ambient thermal resistance 86 96 80 76 145.7 °C/W

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

note.

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 SN54ACT10 | SN74ACT10
PARAMETER TEST CONDITIONS Vee UNIT
MIN TYP MAX| MIN MAX| MIN MAX
45V 44 449 4.4 44
IOH =-50 HA
55V 54 549 5.4 5.4
v | ot A 45V 3.86 37 3.76 v
== m
o o 55V 4.86 47 4.76
lon = -50 mA " 55V 3.85
lop=-75mA" 55V 3.85
45V 0.001 0.1 0.1 0.1
loL = 50 pA
55V 0.001 0.1 0.1 0.1
45V 0.36 0.5 0.44
VOL |o|_ =24 mA \Y
55V 0.36 0.5 0.44
loL = 50 mA(™ 55V 1.65
loL = 75 mA( 55V 1.65
I V, = Ve or GND 55V +0.1 +1 1| A
lcc V, = Vg or GND, |lg=0 55V 4 80 40| pA
One input at 3.4 V, Other inputs at
@
Alge GND or Ve 55V 0.6 1.6 1.5/ mA
Ci V| = Ve or GND 5V 26 pF

(1)  Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms.
(2) This is the increase in supply current for each input that is at one of the specified TTL voltage levels, rather than 0 V or V.

4.5 Switching Characteristics

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

Ta=25°C SN54ACT10 SN74ACT10
PARAMETER FROM (INPUT) TO (OUTPUT) UNIT
MIN TYP MAX MIN MAX MIN MAX
tpLH 1 6.5 9 1 10 1 10
Any ns

tpHL 1 6.5 9 1 905 1 905

4.6 Operating Characteristics

VCC =5 V, TA =25°C

PARAMETER TEST CONDITIONS TYP| UNIT

Cpd Power dissipation capacitance C_ =50 pF, f=1MHz 25 pF
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5 Parameter Measurement Information

o 2xVce
51/‘
500 Q
From Output © Open
Under Test l
CL =50pF 500 Q

(see Note A) I

LOAD CIRCUIT

A. C_ includes probe and jig capacitance.

B.

Input
(see Note B)

In-Phase
Output

Out-of-Phase ! l VoH
0, 0,
Output 54; 50% Vcc ZK 50% Vcc

——— VoL
VOLTAGE WAVEFORMS

All input pulses are supplied by generators having the following characteristics: PRR <1 MHz, Zo =50 Q, t, v 2.5 ns, tfv 2.5 ns.

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

EJ 5-1. Load Circuit and Voltage Waveforms

TEST

S1

tpLH/tPHL

Open

6

BHEHZBTT 57— o2 (DB R BRI &) 255
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6 Detailed Description
6.1 Functional Block Diagram

1A .
e 1
3
2A
2¢
ap M
3 10 8 3y
3c 2

6-1. Logic Diagram, Each Gate (Positive Logic)
Pin numbers shown are for the D, DB, J, N, NS, PW, and W packages.

6.2 Device Functional Modes
# 6-1. Function Table (Each Gate)

INPUTS OUTPUT
A B Cc Y
H H H L
L X X H
X L X H
X X L H
Copyright © 2024 Texas Instruments Incorporated GEHGT 27— P2 (ZE SR Gbe) 35 7
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7 Application and Implementation

-
AT o7 7V r—variFliz, TI O®-EAERICE N0 TIEeL, Tl TEFO EMEFIdzets
PFEWZLER A, H 2 O B AR 28 OB AEPEIC OV T, BERO B THIKIL T 72Kz
R0FET, BEREITE ORI BEAZMIEL T ANTHZL T, VAT AOEREEZ R T OMLERHVET,

7.1 Power Supply Recommendations

The power supply can be any voltage between the minimum and maximum supply voltage rating located in the
T a24.2 .

Each V¢ terminal should have a good bypass capacitor to prevent power disturbance. For devices with a single
supply, Tl recommends a 0.1-yF capacitor and if there are multiple V¢ terminals then TlI recommends a 0.01-uF
or 0.022-yF capacitor for each power terminal. Multiple bypass capacitors can be paralleled to reject different
frequencies of noise. Frequencies of 0.1 yF and 1 yF are commonly used in parallel. The bypass capacitor
should be installed as close as possible to the power terminal 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 three of the four 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. Floating outputs is generally
acceptable, 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 will not disable the input section of the 1.O’s so they also cannot float
when disabled.
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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 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.

X 8-1. Related Links

TECHNICAL TOOLS & SUPPORT &

PARTS PRODUCT FOLDER SAMPLE & BUY DOCUMENTS SOFTWARE COMMUNITY
SN54ACT10 Click here Click here Click here Click here Click here
SN74ACT10 Click here Click here Click here Click here Click here

82 RF¥aAY MOEMBEMERITMBAE

R 2 A D EHINZ DOV T ORI EZ T EAITIE ., www.tij.cojp DT /A AR 7 4 V2 % BV TLIE S, @] 27
Uo7 L TRERTHE, BREINT- TR COMBIERICET I AV AN BRZITRAZENTEET, BEOFEMIZ
O, WRTENIZRF 2 A MIEEN TV AUGETEREZ B E0,
83HKR—F-UY—-2R
FXY R ARV LAY E2E™ YR — R e T A —TF AT, TP =T G DRI LR IR T A M AR
—IPLRGERDDEESAZENTEXALGETTY, BEFEORIEEZRR LD, ME OEME LIV §52L T, it
X e RIS LN TEET,
V73N TN TV, S FRE LIV BLUROFE | IRIENDHDOTT, INHIXTFH A ARV LAY DL
BEARERL T D TR, T L TR R AL AV LAY D BIREZ KM LD TIEHVERE Ay THFH A ALY
VALY O SR AE SRR TLTEENY,
8.4 Trademarks
TR ARV ALY E2E™ is a trademark of Texas Instruments.
T RCOPEEL, TNENOFAEIFELET,
8.5 BHEXMEICHAT 5 FEEIR

ZOIC 1%, ESD Ik THHE T A ATREMEARHV ET, TH PR AL AV LA VITLIC BB I HE IC#E YR E 28

A FHERLF9, ELWEODIHWBIOGRE FIEICEDRWGE . T A AR T8RS0 £,

A\ ESD (CEBHHAIT, DT DARIEREIE F DT A ADSE R ECHIGI DI T, FEE7 IC DS, $TA—F DD P
BT BT TARS TSN SAND TR D B0 IR RALT< Ao TOET,

8.6 A

TEY R ARV IVAY FE ZOMFEEICIE, FRERIERO ~RB L OERS RSN TOET,

9 Revision History

ERERSRRBOFEFIILGET 2R TWET, LOUGETIREEITRFERICHEL TOET,

Changes from Revision C (October 2003) to Revision D (July 2024) Page

o [HLGIEHRI R, TEORRE IR, TESD Ef& K. BT OIFRIE. [T A 2DOMEEE—F ], [T7Vr—var
LFIE v ay [T AAABLORF 2 A MDY R—b I gy B A =Jv Ny —2  BROEE
B s 1 1 TP 1

* Updated RBJA values: PW = 113 10 145.7, all values in “C/W ...t 4
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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 Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Tem Op Temp (°C Device Markin Samples
ge lyp g g p p p g p
@ Drawing Qty @ Ball material ®3) (415)
(6)
5962-9218201M2A ACTIVE LCCC FK 20 55 Non-RoHS SNPB N/ A for Pkg Type -55t0 125 5962- Samples
& Green 9218201M2A
SNJ54ACT
10FK
5962-9218201MCA ACTIVE CDIP J 14 25 Non-RoHS SNPB N / A for Pkg Type -55 to 125 5962-9218201MC
& Green A
SNJ54ACT10J
5962-9218201MDA ACTIVE CFP W 14 25 Non-RoHS SNPB N/ A for Pkg Type -551t0 125 5962-9218201MD
& Green A
SNJ54ACT10W
SN74ACT10D OBSOLETE SolIC D 14 TBD Call Tl Call Tl -40 to 85 ACT10
SN74ACT10DBR ACTIVE SSOP DB 14 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 AD10
SN74ACT10DR ACTIVE SoIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 ACT10
SN74ACT10DRE4 ACTIVE SoIC D 14 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 ACT10
SN74ACT10N ACTIVE PDIP N 14 25 ROHS & Green NIPDAU N/ A for Pkg Type -40 to 85 SN74ACT10N
SN74ACT10PWR ACTIVE TSSOP PW 14 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 AD10
SNJ54ACT10FK ACTIVE LCCC FK 20 55 Non-RoHS SNPB N / A for Pkg Type -55t0 125 5962-
& Green 9218201M2A
SNJ54ACT
10FK
SNJ54ACT10J ACTIVE CDIP J 14 25 Non-RoHS SNPB N/ A for Pkg Type -55 10 125 5962-9218201MC
& Green A
SNJ54ACT10J
SNJ54ACT10W ACTIVE CFP W 14 25 Non-RoHS SNPB N / A for Pkg Type -55t0 125 5962-9218201MD Samples
& Green A
SNJ54ACT10W

® 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.
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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 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 SN54ACT10, SN74ACT10 :
o Catalog : SN74ACT10

o Automotive : SN74ACT10-Q1, SN74ACT10-Q1

o Military : SN54ACT10

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects

o Military - QML certified for Military and Defense Applications
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