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3 Pin Configuration and Functions

O

INIE U14:|vCC ©<S o0

1B [] 2 13[] 4B /TICTCICTTT
1v [} 3 12]] 4A 1Y]43 212019 .14
2A [] 4 1] ay NC []5 17[J NC
28[]5  10]] 3B 2A 16 16[] 4Y
2v [} s 9f] 3A NC []7 15[] NC
GND [ 7 8]l 3y 2B[] 8 14[] 38

9 10 11 12 13

& 3-1. SN54AC86 J or W Package; SN74AC86 D, ]

DB, N, NS, or PW Package (Top View) L2283

(@)
NC - No internal connection

& 3-2. SN54AC86 FK Package (Top View)

%% 3-1. Pin Functions

PIN
110 DESCRIPTION
NAME Pe\;, 'j’, :‘:?\,N FK
1A 1 2 Input Channel 1, Input A
1B 2 3 Input Channel 1, Input B
1Y 3 4 Output  |Channel 1, Output Y
2A 4 6 Input Channel 2, Input A
2B 5 8 Input Channel 2, Input B
2Y 6 9 Output  |Channel 2, Output Y
GND 7 10 — Ground
3Y 8 12 Output  |Channel 3, Output Y
3A 9 13 Input Channel 3, Input A
3B 10 14 Input Channel 3, Input B
4Y 11 16 Output  |Channel 4, Output Y
4A 12 18 Input Channel 4, Input A
4B 13 19 Input Channel 4, Input B
Vee 14 20 — Positive Supply
NC L5, 71’711‘ 15, — Not internally connected
Copyright © 2024 Texas Instruments Incorporated TR 15 3
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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 Ve +0.5 \%
lik Input clamp current (Vi<0orV,>Vce) 120 mA
lok Output clamp current (Vo<0orVg>Vc¢e) 20 mA
lo Continuous output current (Vo =0to Vce) 50 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)(")

SN54AC86 SN74AC86 T
MIN MAX MIN MAX
Vee Supply voltage 2 6 2 6 V
Vee =3V 21 2.1
Viy High-level input voltage Vec=4.5V 1.15 1.15 V
Vee =55V 1.85 1.85
Vee=3V 0.9 0.9
Vi Low-level input voltage Vec=4.5V 1.35 1.35 Vv
Ve =55V 1.65 1.65
V, Input voltage 0 Ve 0 Vee \Y
Vo Output voltage 0 Vee 0 Vee V
Vec =3V -12 -12
lon High-level output current Vec =45V =24 -24 mA
Veg =55V -24 -24
Vee=3V 12 12
loL Low-level output current Vec=4.5V 24 24 mA
Veg =55V 24 24
At/AvV 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.

1 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: SN54AC86 SN74AC86
English Data Sheet: SCAS533


https://www.ti.com.cn/product/cn/sn54ac86?qgpn=sn54ac86
https://www.ti.com.cn/product/cn/sn74ac86?qgpn=sn74ac86
https://www.ti.com.cn/cn/lit/pdf/ZHCSWT9
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSWT9D&partnum=SN54AC86
https://www.ti.com.cn/product/cn/sn54ac86?qgpn=sn54ac86
https://www.ti.com.cn/product/cn/sn74ac86?qgpn=sn74ac86
https://www.ti.com/lit/pdf/SCAS533

13 TEXAS
INSTRUMENTS

www.ti.com.cn

SN54AC86, SN74AC86
ZHCSWT9D - AUGUST 1995 - REVISED JULY 2024

4.3 Thermal Information

SNx4AC86
THERMAL METRIC(") D(SOIC) | DB(SSOP) | N (PDIP) NS (SOP) | PW (TSSOP) UNIT
14 PINS 14 PINS 14 PINS 14 PINS 14 PINS
Roun f:sr}g::’:;:'amb'e”t thermal 119.9 96 80 76 145.7 °CIW

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

report.

4.4 Electrical Characteristics

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

Ta =25°C SN54AC86 SN74AC86
PARAMETER TEST CONDITIONS Vce UNIT
MIN TYP MAX MIN MAX MIN MAX
3V 29 29 29
lon = ~50pA 4.5V 4.4 44 44
5.5V 54 54 54
lon = —12mA 3V 2.56 2.4 2.46
Vou v
4.5V 3.86 3.7 3.76
loy = —24mA
5.5V 4.86 4.7 4.76
loy = =50mA(M 5.5V 3.85
lon = —75mA(" 5.5V 3.85
3V 0.002 0.1 0.1 0.1
loL= 50uA 4.5V 0.001 0.1 0.1 0.1
5.5V 0.001 0.1 0.1 0.1
loL = 12mA 3V 0.36 0.5 0.44
VoL %
4.5V 0.36 0.5 0.44
loL = 24mA
5.5V 0.36 0.5 0.44
loL = 50mA( 5.5V 1.65
lou = 75mA() 5.5V 1.65
I V, = VCC or GND 5.5V +0.1 +1 +1 A
ICC V| = VCC or GND, ‘ |o =0 5.5V 2 40 20 HA
Ci V| =Vc¢cor GND 5V 2.6 pF

(1)

4.5 Switching Characteristics, Vcc = 3.3V * 0.3V

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

Voltage Waveforms)

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

Ta=25°C SN54AC86 SN74AC86
PARAMETER FROM (INPUT) TO (OUTPUT) UNIT
MIN TYP MAX MIN MAX MIN MAX
t 2 6.5 1.5 1 14 12.5
PLA AorB ns
tpHL 2 6 1.5 1 14 12.5
Copyright © 2024 Texas Instruments Incorporated TR 15
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4.6 Switching Characteristics, V¢c = 5V * 0.5V

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

Voltage Waveforms)
Ta=25°C SN54AC86 SN74AC86
PARAMETER FROM (INPUT) TO (OUTPUT) UNIT
MIN TYP MAX, MIN MAX| MIN MAX
t 1.5 45 8.5 1 10 1 9
PLA AorB Y ns
tpHL 1.5 45 8.5 1 10 1 9.5
4.7 Operating Characteristics
Ve =5V, Ta=25°C
PARAMETER TEST CONDITIONS TYP| UNIT
Cpd ‘ Power dissipation capacitance C, =50 pF, f=1MHz 25 pF
6 TR KRR 15 Copyright © 2024 Texas Instruments Incorporated
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5 Parameter Measurement Information

o 2x\Vce
500 Q S1
From Output AAA, © Open
Under Test l
CL =50 pF
(see Note A) 500 Q
LOAD CIRCUIT
—ty ——»
: : 27V
Input X 50% Vcc XSO% Vce
oV

VOLTAGE WAVEFORMS

——— Vce
Timing Input 50% Vcc
I

)

tsu

Data
Input

| l—>— t

|
50% Vce 50% Vce

Input

|
tpLH Jﬁ—ﬁ

| ——— Vou
| 50% V¢c 50% Vcc
| VoL

|
tPHL H l—»— tpLH
| |

| |
SK 50% Vcc f 50% Vcc

In-Phase

oV Output

Vv
cc Out-of-Phase

Output
ov P

VOLTAGE WAVEFORMS

A. C_ includes probe and jig capacitance.

50% Vcc 50% Vcc

|
H tPHL

VOH

——— VoL

VOLTAGE WAVEFORMS

B. Allinput pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Zg5 =50 Q, t, v 2.5 ns, ;v 2.5 ns.
C. The outputs are measured one at a time with one input transition per measurement.

& 5-1. Load Circuit and Voltage Waveforms

TEST S1

tpLr/tPHL Open
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6 Detailed Description
6.1 Functional Block Diagram

An exclusive-OR gate has many applications, some of which can be represented better by alternative logic
symbols.

EXCLUSIVE OR

A > > ) >

& 6-1. Exclusive-OR Logic

These five equivalent exclusive-OR symbols are valid for an > AC86 gate in positive logic; negation may be
shown at any two ports.

LOGIC-IDENTITY ELEMENT EVEN-PARITY ELEMENT ODD-PARITY ELEMENT
= — 2k — 2k +1
The output is active (low) if The output is active (low) if The output is active (high)
all inputs stand at the same an even number of inputs if an odd number of inputs
logic level (i.e., A = B). (i.e., 0 or 2) are active. (i.e., only 1 of the 2) are
active.

6.2 Device Functional Modes

% 6-1. Function Table
(Each Gate)

INPUTS
OUTPUT Y

A B

L L L
L H H
H L H
H b L

8 R 7 Copyright © 2024 Texas Instruments Incorporated
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7 Application and Implementation

#HiE
PAR RS o 145 BANE T T1 8RR e L, TR AR LR MR se et . T 1% 7 N f 3 e
SR TG TR . P RIIE S F IR B, AR R G T RE

7.1 Power Supply Recommendations

The power supply can be any voltage between the minimum and maximum supply voltage rating located in the
Recommended Operating Conditions . Each V¢ terminal should have a bypass capacitor to prevent power
disturbance. A 0.1- 1 F capacitor is recommended for this device. It is acceptable to parallel multiple bypass caps
to reject different frequencies of noise. The 0.1- 1 F and 1- u F capacitors are commonly used in parallel. The
bypass capacitor should be installed as close to the power terminal as possible for best results, as shown in
Example Layout for the SN74AC86 .

7.2 Layout
7.2.1 Layout Guidelines

When using multiple-input and multiple-channel logic devices inputs must not ever be left floating. 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. Such unused input pins must not be left unconnected because the undefined
voltages at the outside connections result in undefined operational states. All unused inputs of digital logic
devices must be connected to a logic high or logic low voltage, as defined by the input voltage specifications, to
prevent them from floating. The logic level that must be applied to any particular unused input depends on the
function of the device. Generally, the inputs are tied to GND or V¢, whichever makes more sense for the logic
function or is more convenient.

7.2.2 Layout Example
GND Ve
Recommend GND flood fill for
improved signal isolation, noise Bypass capacitor
reduction, and thermal dissipation I:.] placed close to the
0.1 uF device
1A 1 1O 1411 Ve Unused
B2 13(11 4B  inputs tied to
Vi
1Y 1 3 1201 4A e
Unused
2AC1 4 111 4Y  output left
2B =1 5 10(=T 8B 10819
2Y[1 6 91 3A
Avoid 90° ]
corners for . GND T 7 8 11 3Y
signal lines
K 7-1. Example layout for the SN74AC86
Copyright © 2024 Texas Instruments Incorporated TR 15 9
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8 Device and Documentation Support
8.1 Documentation Support
8.1.1 Related Links

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.

TECHNICAL TOOLS & SUPPORT &
PARTS PRODUCT FOLDER SAMPLE & BUY DOCUMENTS SOFTWARE COMMUNITY
SN54AC86 Click here Click here Click here Click here Click here
SN74AC86 Click here Click here Click here Click here Click here
8.2 UL FE FriE s

FHRWCCR SERE R |, 75 PHIE ti.com ERIEIE SO Ie . mith Ay SEATIEN , RIVATAE A G s B B O
o AREHNEMELE | WEREM OB SO S BT il k.

8.3 CFFEUR
TIE2E™ 32 gt TREMPEESE TR, WTHBEMNE ARG PRIE. S BIER@EMET . R
WA R B B R, RIS TR f P i B .
BRI N AR A DTk S A ERE T SRt IXEEPN R IR T HARFE | FFHA— @ it TI B0 A ;
T B 263K
8.4 Trademarks
TI E2E™ is a trademark of Texas Instruments.
A b H % B A & I =
8.5 FrHN FESE
Ff I (ESD) S RIX AN ERRHLES . FEIHACES (TI) R BOEEIE X4 1 TR it AL AT A LR F s SRAS Il < TR g 1 b 3
A FIER | T A SRR L B
‘m ESD MR /N2 SEGUMNOTERERE S , KRB RARAF T % R AT RE A 5 2 2 | R NAEE MM
B ] B 2 T EUESF S R A IR AN F A

"

8.6 RiEx
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9 Revision History
T DU RRAS B BTAS T BE -5 24 R 1) TR AN (]

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

o ININT BFEE R GIHIEE R HMEREEE R AAFEER . RIS Ay AR R S
ARS8 T o Al | OSSP 1

* Updated R 0 JA values: D = 86 to 119.9, PW = 113 to 145.7, all values in *C/W..............ooviiimiiiiieeeee e, 5

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 Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
5962-89550012A ACTIVE LCCC FK 20 55 Non-RoHS SNPB N/ A for Pkg Type -55to 125 5962- Samples
& Green 89550012A
SNJ54AC
86FK
5962-8955001CA ACTIVE CDIP J 14 25 Non-RoHS SNPB N/ A for Pkg Type -55to 125 5962-8955001CA
& Green SNJ54AC86J
5962-8955001DA ACTIVE CFP w 14 25 Non-RoHS SNPB N/ A for Pkg Type -55t0 125 5962-8955001DA
& Green SNJ54AC86W
SN74AC86D OBSOLETE SOIC D 14 TBD Call Tl Call TI -40 to 85 AC86
SN74AC86DBR ACTIVE SSOP DB 14 2000 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 AC86
SN74AC86DR ACTIVE SoIC D 14 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 AC86
SN74AC86N ACTIVE PDIP N 14 25 RoHS & Green NIPDAU N/ A for Pkg Type -40 to 85 SN74AC86N
SN74AC86NSR ACTIVE SO NS 14 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 AC86
SN74AC86PW OBSOLETE  TSSOP PW 14 TBD Call Tl Call Tl -40 to 85 AC86
SN74AC86PWR ACTIVE TSSOP PW 14 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 AC86
SNJ54AC86FK ACTIVE LCCC FK 20 55 Non-RoHS SNPB N/ A for Pkg Type -55to 125 5962-
& Green 89550012A
SNJ54AC
86FK
SNJ54AC86J ACTIVE CDIP J 14 25 Non-RoHS SNPB N/ A for Pkg Type -55to 125 5962-8955001CA
& Green SNJ54AC86J
SNJ54AC86W ACTIVE CFP w 14 25 Non-RoHS SNPB N/ A for Pkg Type -55to0 125 5962-8955001DA Samples
& Green SNJ54AC86W

@ 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.
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@ 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.

OTHER QUALIFIED VERSIONS OF SN54AC86, SN74AC86 :
o Catalog : SN74AC86

o Military : SN54AC86

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Military - QML certified for Military and Defense Applications
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