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4 Pin Configuration and Functions

(@]

1A [] 1 > 14l Vee = =

1B [] 2 13]] 4B 1 14
1y [l 3 12[] 4A 1B |2 ———] 13|4B
2A ] 4 1|l 4y 1Y3(_ | 12]4A
8[s5 0[] 38 oA |4 | | 11]4y
2y [l e 9[] 3A 28 |5 | | 10]3B
GND [] 7 8] 3y ov |6 Leee—l of3a

. 7 8

4-1.D, DB, NS, J, W, or PW Package 14-Pin >

(32]

GND

SOIC, SSOP, SOP, CDIP, or TSSOP (Top View)

4-2. BQA or RGY Package 14-Pin WQFN or
VQFN (Top View)

n~ 4 3 2 120 1918[ 4A

NC[]s 17[] NC

2A[]6 16[] 4y

NC[D7 15[} NC

2B[]8 14[] 3B
910 11 12 13

>0 0 ><
NZ Z O™

O]

4-3. FK Package 20-Pin LCCC (Top View)
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3% 4-1. Pin Functions

PIN
SOIC,
SSOP, SOP,
e CDIP, e TYPE DESCRIPTION
TSSOP,
VQFN,WQF
N
1A 1 2 | Channel 1 input A
1B 2 3 | Channel 1 input B
1Y 3 4 O Channel 1 output
2A 4 6 | Channel 2 input A
2B 5 8 | Channel 2 input B
2Y 6 9 O Channel 2 output
GND 7 10 Ground |Ground
3Y 8 12 O Channel 3 output
3A 9 13 | Channel 3 input A
3B 10 14 | Channel 3 input B
4Y 11 16 O Channel 4 output
4A 12 18 | Channel 4 input A
4B 13 19 | Channel 4 input B
Vee 14 20 Power Positive supply
Thermal Information(!) . The thgrmal pad can be connected to GND or left floating. Do not connect to any
other signal or supply.
1
5
NC®@ — 171 — No connect
15
17

(1)
@)

For BQA package only.
NC — No internal connection

4
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5 Specifications
5.1 Absolute Maximum Ratings

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

MIN MAX UNIT
Vee Supply voltage -0.5 6.5 \%
A Input voltage(@ -0.5 6.5 \Y
Vo Output voltage(® ©) -05 Vee + 0.5 \Y
lik Input clamp current V<0 -50 mA
lok Output clamp current Vo <0 -50 mA
lo Continuous output current +50 mA
Continuous current through Ve or GND +100 mA
Piot Power dissipation) (5) Ta =—40°C to +125°C 500 mw
T, Junction temperature -65 150 °C
Tstg Storage temperature -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 negative-voltage ratings may be exceeded if the input and output current ratings are observed.

(3) The value of V¢ is provided in the Recommended Operating Conditions table.

(4) For the D package: above 70°C, the value of Py, derates linearly with 8 mW/K.

(5) Forthe DB, NS, and PW packages: above 60°C, the value of Py, derates linearly with 5.5 mW/K.

5.2 ESD Ratings

VALUE UNIT
Human body model (HBM), per ANSI/ESDA/JEDEC JS-001(Y) +2000
V(Esp) Electrostatic discharge Charged-device model (CDM), per JEDEC specification JESD22-C101?) +1000 \%
Machine Model (MM) A115-A 200

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

5.3 Recommended Operating Conditions, SN54LVC08A

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

SN54LVCO08A
-55°C to +125°C UNIT
MIN MAX
v Suool " Operating 2 3.6 v
u voltage
ce PP 9 Data retention only 1.5
Viy High-level input voltage Vee =2.7V to 3.6V 2 V
Vi Low-level input voltage Vee =2.7V to 3.6V 0.8 \%
V| Input voltage 0 5.5 \%
Vo Output voltage 0 Vee \%
VCC =27V -12
lon High-level output current mA
VCC =3V —24
VCC =27V 12
loL Low-level output current mA
VCC =3V 24
At/Av Input transition rise or fall rate 8 ns/\V

(1)  All unused inputs of the device must be held at V¢ or GND to ensure proper device operation. See Implications of Slow or Floating
CMOS Inputs, SCBA004.
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5.4 Recommended Operating Conditions, SN74LVC08A

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

SN74LVCO8A
Ta=25°C —40°C to +85°C —40°C to +125°C UNIT
MIN MAX MIN MAX MIN MAX
Operating 1.65 3.6 1.65 3.6 1.65 3.6
Vce  Supply voltage - \%
Data retention only 1.5 1.5 1.5
Vee = 1.65V to 1.95V 0.65 x V¢ 0.65 x V¢ 0.65 x V¢
High-level _
Vin input voltage Vee =2.3Vto 2.7V 1.7 1.7 1.7 \Y
Ve = 2.7V to 3.6V 2 2 2
Vee = 1.65V to 1.95V 0.35 x V¢ 0.35 x Ve 0.35 x V¢
Low-level _
VL input voltage Vee =2.3Vto 2.7V 0.7 0.7 0.7 \Y
Vee =2.7V to 3.6V 0.8 0.8 0.8
V, Input voltage 5.5 0 5.5 5.5 \Y
Vo Output voltage Vee Vee Vee \%
VCC =1.65V -4 -4 4
High-level Vee =2.3V -8 -8 -8
lon tout t mA
outputcurrent  |\o =27V -12 -12 -12
Vee =3V -24 -24 -24
Vee = 1.65V 4 4 4
Low-level Ve =23V 8 8 8
loL mA
output current |y =27V 12 12 12
Vee =3V 24 24 24
At/Av  Input transition rise or fall rate 8 8 8| ns/V

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

5.5 Thermal Information

SN74LVCO08A
THERMAL METRIC(! (V?glfN) (sgw) (sggp) (gg) (TSPSV:ZI)P) (LT:GCYC) il
14PINS | 14PINS | 14PINS | 14PINS | 14PINS | 14 PINS
Rgya Junction-to-ambient thermal resistance 102.3 127.8 140.4 123.8 150.8 92.1 °C/W
Reycop) Junction-to-case (top) thermal resistance 96.8 81.9 65.3 52.7 56.0 56.6 °C/W
Ress Junction-to-board thermal resistance 70.9 84.4 60.2 53.9 69.5 275 °C/W
Wyt Junction-to-top characterization parameter 16.6 39.6 25.3 17.9 8.9 4.5 °C/W
Wie ;:rr‘ﬂzr;:f'bc’ard characterization 70.9 83.9 59.6 53.6 68.9 27.7 °CIW
Raycpoty Junction-to-case (bottom) thermal resistance | 50.1 N/A N/A N/A N/A 19.1 °C/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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5.6 Electrical Characteristics, SN54LVC08A

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

SN54LVCO08A
PARAMETER TEST CONDITIONS Vee -55°C to +125°C UNIT
MIN TYP() MAX
lon = —100 pA 27Vt 36V | Vgc—0.2
_ 2.7V 2.2
Vou lon=—-12 mA Py 24 \%
loy =24 mA 3V 2.2
loL = 100 pA 2.7V to 3.6V 0.2
VoL loL = 12 mA 2.7V 0.4 \Y
loL = 24 mA 3V 0.55
I V,=5.5V or GND 3.6V +5 A
lcc V, = Vg or GND, lo=0 3.6V 10 A
Alce One input at Vg — 0.6V, Other inputs at Vg or GND 2.7V to 3.6V 500 pA
Ci V, = Ve or GND 3.3V 5 pF
(1) Ta=25°C
5.7 Electrical Characteristics, SN74LVC08A
over recommended operating free-air temperature range (unless otherwise noted)
SN74LVCO08A
PARAMETER TEST CONDITIONS Vee Ta =25°C —40°C to +85°C | —40°C to +125°C | UNIT
MIN TYP MAX MIN MAX MIN MAX
lon = —100 pA 165V 1036V | Vec—0.2 Vee—0.2 Ve —0.3
lon =—4 mA 1.65V 1.29 1.2 1.05
Vo loy = —8 MA 2.3V 1.9 1.7 1.55 v
lop = —12 mA 2.7V 2.2 2.2 2.05
3V 24 2.4 2.25
lon = —24 mA 3V 2.3 2.2 2
loL = 100 pA 1.65V to 3.6V 0.1 0.2 0.3
loL =4 mA 1.65V 0.24 0.45 0.6
VoL loL = 8 mMA 2.3V 0.3 0.7 075 V
loL = 12 mA 2.7V 0.4 0.4 0.6
loL =24 mA 3V 0.55 0.55 0.8
I V,=5.5V or GND 3.6V +1 5 20| pA
lcc V, = Vg or GND, g =0 3.6V 1 10 40| A
Alec g‘heeir”if]‘;tufst ;/tc\(;c; 08 % | 27Vio3ey 500 500 5000| pA
Ci V, = Ve or GND 3.3V 5 pF
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5.8 Switching Characteristics, SN54LVCO08A

over recommended operating free-air temperature range (unless otherwise noted) (see Load Circuit and Voltage Waveforms)

SN54LVCO08A
FROM TO -55°C to
PARAMETER (INPUT) (OUTPUT) Vee +125°C Sl
MIN MAX
2.7V 4.8
tpd AorB Y ns
3.3V £0.3V 1 4.1

5.9 Switching Characteristics, SN74LVCO08A

over recommended operating free-air temperature range (unless otherwise noted) (see Load Circuit and Voltage Waveforms)

SN74LVCO08A
FROM TO oo —40°C to —40°C to
AL A (INPUT) (OUTPUT) Vee Ta=25°C +85°C +125°C DLl
MIN TYP MAX MIN MAX MIN MAX
1.8V £ 0.15V 1 5 9.3 1 9.8 1 11.3
2.5V +£0.2V 1 2.9 6.4 1 6.9 1 9
tod AorB Y ns
2.7V 1 3 4.6 1 4.8 1 6
3.3V £ 0.3V 1 2.6 3.9 1 4.1 1 5.5
tsk(o) 3.3V 0.3V 1 1.5 ns
5.10 Operating Characteristics
Ta=25°C
TEST
PARAMETER CONDITIONS Vee TYP UNIT
1.8V 7
Cpd Power dissipation capacitance per gate f=10 MHz 25V 9.8 pF
3.3V 10
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5.11 Typical Characteristics
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6 Parameter Measurement Information

Load Circuit and Voltage Waveforms

O ViLoaD
R S1 O Open
From Output L TEST S1
Under Test GND
c tpLH/tPHL Open
L
RL tpLz/tpzL Vioap
(see Note A) I torizltozs GND
LOAD CIRCUIT
INPUTS
Vee v, /ity Vm Vioap CL R_ Vp
1.8V2015V | Vg <2ns | Veel2 | 2xVee | 30pF | 1kQ | 045V
25V+02V | Ve <2ns | Vgel2 | 2xVee | 30pF | 500Q | 015V
27V 27V <2.5ns 1.5V 6V 50 pF 500 Q 03V
3.3V+03V 27V <2.5ns 1.5V 6V 50 pF 500 Q 03V

ety ——¥

| | v

I I
Input XVM Vm
ov

VOLTAGE WAVEFORMS
PULSE DURATION

Vi

Input XVM XVM
I oV

I Vou
Output AL Vm
——— Vo

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES
INVERTING AND NONINVERTING OUTPUTS

NOTES: A. C_ includes probe and jig capacitance.

Timing Input

[
Data Input XVM XVM
ov

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
Output Vi
utpu
Control Vi lem
Output
Waveform 1
S1 at Vi oap

(see Note B)

tpzn —P :4— —» Iﬁ— tpHz

Output .y
Waveform 2 v Vo - Vb OH
$1.at GND M oV

(see Note B)
VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES
LOW- AND HIGH-LEVEL ENABLING

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 is for an output with internal conditions such that the output is high, except when disabled by the output control.

tpLz and tpyz are the same as tgjs.
tpzL and tpzy are the same as tgp.
tpLH @nd tpy are the same as tyq.

TOmMmMOO

All input pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo = 50 W.
The outputs are measured one at a time, with one transition per measurement.

All parameters and waveforms are not applicable to all devices.
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7 Detailed Description
7.1 Overview

The SN74LVCO08 device contains four 2-input positive AND gate device and performs the Boolean function Y = A
x B. This device is useful when multiple AND function is used in the system.

7.2 Functional Block Diagram

A—
Y
B—

7-1. Logic Diagram, Each Gate (Positive Logic)

7.3 Feature Description
7.3.1 Balanced High-Drive CMOS Push-Pull Outputs

A balanced output allows the device to sink and source similar currents. The high drive capability of this device
creates fast edges into light loads so routing and load conditions should be considered to prevent ringing.
Additionally, the outputs of this device are capable of driving larger currents than the device can sustain without
being damaged. It is important for the power output of the device to be limited to avoid thermal runaway and
damage due to over-current. The electrical and thermal limits defined the in the 7 5.7 must be followed at all
times.

7.3.2 Standard CMOS Inputs

Standard CMOS inputs are high impedance and are typically modelled as a resistor in parallel with the input
capacitance given in the 7 5.6 and 7 5.7. The worst case resistance is calculated with the maximum input
voltage, given in the 7 5.1, and the maximum input leakage current, given in the 7 5.6 and 7 5.7, using ohm's
law (R =V = 1).

Signals applied to the inputs need to have fast edge rates, as defined by At/Av in 7 5.3 and 7 5.4 to avoid
excessive currents and oscillations. If a slow or noisy input signal is required, a device with a Schmitt-trigger
input should be utilized to condition the input signal prior to the standard CMOS input.

7.3.3 Clamp Diodes

The inputs to this device have negative clamping diodes. The outputs to this device have both positive and
negative clamping diodes as shown in [ 7-2.

A8ty

Voltages beyond the values specified in the 7 5.7 table can cause damage to the device. The input
negative-voltage and output voltage ratings may be exceeded if the input and output clamp-current
ratings are observed.

Device
r-r—--—-—-—-———-- - = h |
| |
| |
| |
| |
| |

Input Logic Output

7-2. Electrical Placement of Clamping Diodes for Each Input and Output

Copyright © 2024 Texas Instruments Incorporated XX R 11

Product Folder Links: SN54LVCO8A SN74LVCO08A
English Data Sheet: SCAS283


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/sn54lvc08a?qgpn=sn54lvc08a
https://www.ti.com.cn/product/cn/sn74lvc08a?qgpn=sn74lvc08a
https://www.ti.com.cn/cn/lit/pdf/ZHCSV61
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSV61W&partnum=SN54LVC08A
https://www.ti.com.cn/product/cn/sn54lvc08a?qgpn=sn54lvc08a
https://www.ti.com.cn/product/cn/sn74lvc08a?qgpn=sn74lvc08a
https://www.ti.com/lit/pdf/SCAS283

SN54LVCO08A, SN74LVCO8A
ZHCSVB1W — JANUARY 1993 — REVISED JULY 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

7.3.4 Over-voltage Tolerant Inputs

Input signals to this device can be driven above the supply voltage so long as they remain below the maximum

input voltage value specified in the 7 5.7.

7.4 Device Functional Modes

#k 7-1 lists the functional modes for the SN54LVC08A and SN74LVCO8A devices.

% 7-1. Truth Table

INPUTS OUTPUT
A B Y
L L L
L H L
H L L
H H H
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8 Application and Implementation

&x
UTNARDPHNERTET TI SFEAKRKNEE , TI FEREEBENTEYE, TINE FEARBE
FHRAERTHENA, BRANRIEFNHARIT , LBRAZEE.

8.1 Application Information

The SN74LVCO8A is used to drive CMOS device and used for implementing AND logic. The LVC family can
support current drive of about 24 mA at 3-V Vgc. The inputs for SN74LVCO8A are 5.5-V tolerant allowing it to

translate down to V¢c.
B c—l

8.2 Typical Application

8-1. Three Input AND Gate Implementation and Driving LED

8.2.1 Design Requirements

This device uses CMOS technology and has balanced output drive. Take care to avoid bus contention because
it can drive currents that would exceed maximum limits. The high drive will also create fast edges into light loads
so routing and load conditions should be considered to prevent ringing.

8.2.2 Detailed Design Procedure

SN74LVCO8A contains four AND gates in one package which can be used for individual AND function or to
implement complex Boolean logic. & 8-1 shows an example of implementing 3input AND function. AB are inputs
for AND gate which are connected to another AND gate. Z= A x B x C. SN74LVCO8A support high drive current
of 24 mA which can be used to drive LEDs of even Drive low current signal FETs, an example is shown in [§ 8-1
Tl recommends to use a series resistance to limit the current. If V¢ is 3 V, and LED current should be 10 mA,
and the forward-voltage of LED is 2.5 V, then R as shown in B 8-1 is calculated using 523 1:

R=(Vce = Vien) /| (1)

R=(3-2.5)/0.01=50Q
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8.2.3 Application Curves

100 T T .1 Sl I N N B
TA=25°C,Vgc =3V, 7 4 TA=25°C,Vcc=3V,
VIH=3V,VjL=0V, 401 V=3V, VjL=0V, /
80-— All Outputs Switching All Outputs Switching /
, 20 /
60 ,/ ]
0
< | <
£ S
I 40 / I -20
- I
5 / 5 -
—40 /
20 // 1 //
i -60
: {
80
—20 T T T T T T T T T _1 00 T T T T T T T T T T
02 00 02 04 06 08 10 12 14 16 -1 -05 00 05 10 15 20 25 3.0 35 4.0
VoL-V VoH-V
8-2. Output Drive Current (lo.) 8-3. Output Drive Current (lon)
vs LOW-level Output Voltage (Vo) vs HIGH-level Output Voltage (Vo)

Power Supply Recommendations

The power supply can be any voltage between the minimum and maximum supply voltage rating located in the
Recommended Operating Conditions table.

The V¢ pin must have a good bypass capacitor to prevent power disturbance. Tl recommends to use a 0.1-uF
capacitor. It is ok to parallel multiple bypass capacitors to reject different frequencies of noise. 0.1-yF and 1-uF
capacitors are commonly used in parallel. The bypass capacitor should be installed as close to the power pin as
possible for best results.

8.3 Layout
8.3.1 Layout Guidelines

When using multiple bit logic devices, inputs should not float. In many cases, functions or parts of functions of
digital logic devices are unused. Some examples are when only two inputs of a triple-input AND gate are used,
or when 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 in 8-4 are 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 VCC, whichever makes more sense or is more convenient.

Even low data rate digital signals can have high frequency signal components due to fast edge rates. When
a PCB trace turns a corner at a 90° angle, a reflection can occur. A reflection occurs primarily because of the
change of width of the trace. At the apex of the turn, the trace width increases to 1.414 times the width. This
increase upsets the transmission-line characteristics, especially the distributed capacitance and self-inductance
of the trace which results in the reflection. Not all PCB traces can be straight and therefore some traces must
turn corners. 8-5 shows progressively better techniques of rounding corners. Only the last example (BEST)
maintains constant trace width and minimizes reflections.
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8.3.2 Layout Examples

Recommend GND flood fill for
improved signal isolation, noise
reduction, and thermal dissipation

GND  Vgc

Bypass capacitor

E-] placed close to

0.1 pF the device
1ACT 1O 14T Vec )
1B 2 13148 U’;,‘;ffg’cﬁgts
g 4 o ] 12[7T14A

- Unused output
— 4 HHE4 left floating
2B 5 101138
2y 9 A
Avoid 90° 6 =i
corners for . GNDCITT| 7 8 13y
signal lines
8-4. Example Layout
WORST BETTER BEST
Py
’1W min.

W

8-5. Trace Example
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9 Device and Documentation Support
9.1 Documentation Support (Analog)

9.1.1 Related Documentation

For related documentation see the following:
Implications of Slow or Floating CMOS Inputs, SCBA004
9.1.2 Related Links

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

%% 9-1. Related Links

TECHNICAL TOOLS & SUPPORT &

PARTS PRODUCT FOLDER ORDER NOW DOCUMENTS SOFTWARE COMMUNITY
SN54LVCO08A Click here Click here Click here Click here Click here
SN74LVCO8A Click here Click here Click here Click here Click here

9.2 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. In the upper
right corner, click on Alert me to register and receive a weekly digest of any product information that has
changed. For change details, review the revision history included in any revised document.

9.3 XFHRIR

TIE2E™ AN XFREZERIBMNEESERR , TEEMNERLARERE, EIRIENBESZNRITAER. BF
NERZHIREBCHRE , REMENPRIRITAE,

HENATRS I RBERERERE. XENBHTHE TI FANE , HEFT—ERBR TI AR ; BESHE TI
A2 SR Ko

9.3.1 Community Resources

9.4 Trademarks

TI E2E™ is a trademark of Texas Instruments.

FEERE N ES BFIEENM=,

9.5 BEENEES
EpEILE (ESD) 2PN NERK B, EMNES (T) BIESELN T ERLEFREERBR, WRTESTERNLE

A NRUERE  THARTERSES.

m ESD MR NESHIMIERERE , AZBNBAHHE, BENEREBETHERSZIRT  XRERNFEEAHNS

BEUBUESS R SERAMNAETHEET.

9.6 RiFXR
TI RiF&R ARFBRIHABRETRE, EFSHEMBANE L,

10

X ¢ BARTAR A< #Y9 TURD o] 88 5 4 B AR AN 49 T8 6]

Changes from Revision V (May 2024) to Revision W (July 2024) Page

» Updated thermal values for D package from R6JA = 98.6 to 127.8, R8JC(top) = 56.0 to 81.9, R6JB = 53.3 to
84.4, WJT = 16.4 to 39.6, WJIB = 53.0 to 83.9, RBJC(bot) = N/A, all values in °C/W ........ccceeeveveevcieeciieeenen, 6
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Changes from Revision U (March 2024) to Revision V (May 2024) Page

* Updated RBJA values: DB = 112.8 to 140.4, PW = 127.7 to 150.8, RGY = 51.1 t0 92.1, NS = 95.1 to 123.8;
updated DB, PW, RGY, and NS packages for R8JC(top), R6JB, WJT, WJB, and RBJC(bot), all values in

11 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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