XINLUDA XL74L514,XD74LS14

5 & X Hex Schmitt-Trigger Inverters

1. DESCRIPTION

Each circuit in XL/XD74LS14 functions as an inverter. However, because of the Schmitt-Trigger
action, they have different input threshold levels for positive-going (V) and negative-going (Vr-)

signals.

These circuits are temperature compensated and can be triggered from the slowest of input ramps

and still give clean, jitter-free output signals.

2. FEATURES
® Operation From Very Slow Edges
® Improved Line-Receiving Characteristics

® High Noise Immunity

3. APPLICATIONS

® HVAC Gateways

® Residential Ductless Air Conditioning Outdoor Units
® Robotic Controls

® Industrial Stepper Motors

® Power Meter and Power Analyzers

® Digital Input Modules for Factory Automation
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4. LOGIC DIAGRAM

Logic Diagram (Positive Logic)

A

il

5. PIN CONFIGURATIONS AND FUNCTIONS

O

Top View
1A | 14 | Vee
1Y | 13 | 6A
2A | 12 | 6Y
2Y | 11 | 5A
3A | 10 | 5Y
3y | 9 | 4A
GND | 8 | 4Y
PIN
1/0 DESCRIPTION

NAME SOP, DIP

1A 1 | Channel 1 input

1y 2 ] Channel 1 output

2A 3 | Channel 2 input

2y 4 ] Channel 2 output

3A 5 | Channel 3 input

3y 6 ] Channel 3 output

4A 9 | Channel 4 input

4y 8 ] Channel 4 output

5A 11 | Channel 5 input

5Y 10 0 Channel 5 output

6A 13 | Channel 6 input

6Y 12 ] Channel 6 output

GND 7 - Ground

NC B — No internal connection

Vee 14 — Power supply
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6. SPECIFICATIONS

6.1 Absolute Maximum Ratings

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

MIN MAX UNIT
Supply voltage, Vcc? 7 Y
Input voltage XL/XD74LS14 7 v
Junction temperature, T, 150 °C
Storage temperature, Tgyg —-65 150 °C

[1] StressesbeyondthoselistedunderAbsoluteMaximumRatingsmaycausepermanentdamagetothedevice.Thesearestress
ratingsonly,whichdonotimplyfunctionaloperationofthedeviceattheseoranyotherconditionsbeyondthoseindica
ted

e
underRecommendedOperatingConditions.Exposuretoabsolute-maximum-ratedconditionsforextendedperiodsmayaf

fect
devicereliability.

[2]Voltagevaluesarewithrespecttonetworkgroundterminal .

6.2 ESD Ratings

VALUE UNIT
Vigso) Electrostatic | Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(Y +1500
. \Y
discharge Charged-device model (CDM), per JEDEC specification JESD22-C101? +2000
(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.
6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)
MIN NOM MAX UNIT
XL/XD74LS14 4.75 5 5.25
Vee Supply voltage \
XL/XD74L514 04
lon High-level output current mA
XL/XD74LS14 8
loL Low-level output current mA
Ta Operating free-air temperature XL/XD741514 0 70 oc
6.4 Thermal Information
XL/XD74LS14
THERMAL METRICY SOP,DIP UNIT
14 PINS
Reia Junction-to-ambient thermal resistance®® 54.9 °C/W
Reicrop)  Junction-to-case (top) thermal resistance 42.5 °C/W
Ress Junction-to-board thermal resistance 34.7 °C/W
yir Junction-to-top characterization parameter 27.8 °C/W
Vs Junction-to-board characterization parameter 34.6 °C/W
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6.5 Electrical Characteristics

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

PARAMETER ITEST CONDITIONS MIN TYP2) MAX UNIT
14 16 19
Vi Ve =5V XL/XD741514 v
0.5 0.8 1 v
Vee=5V XL/XD74LS14
Vi
Hysteresis (V1. Vee=5V 0.4 08 v
= Vr)
Vee = MIN, | = —18 mA, XL/XD74LS14 -1.5
VIK \Y
Vee = MIN, Vi = 0.5V, lon = —0.4 mA, XL/XD74LS14 24 34
VOH Vv
VoL lo. =4 mA, XL/XD74LS14 0.25 0.4 Vv
Vee=MIN, V=19V
lo. = 8 mA, XL/XD74LS14 0.35 0.5
0.14
e Vee=5V, V=V, XL/XD74LS14 mA
0.18
- Vee=5V, V=V XL/XD74LS14 mA
Vee = MAX, Vi = 7 V, XL/XD74L514 0.1
Ii mA
Vee = MAX, Viy = 2.7 V, XL/XD74LS14 20
i pA
0.4
In Vee = MAX, V. =0.4V XL/XD74|_S].4 mA
-20 -100
los® Vee = MAX XL/XD74LS14 mA
8.6 16
lecn Vee = MAX XL/XD74LS14 mA
12 21
el Vee = MAX XL/XD74L514 mA
(1) For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
(2)  All typical values are at Vcc =5 V and Ta = 25°C.
(3) Not more than one output should be shorted at a time.
6.6 Switching Characteristics
Vcee =5V, Ta = 25°C, and over operating free-air temperature range (unless otherwise noted; see Figure 20)
PARAMETER | FROM TO (OUTPUT) TEST CONDITIONS MIN TYP MAX| UNIT
(INPUT)
tou A v R. =400 Q and C =15 pF, or Ry =2 kQ and C_ = 15 pF 15 2 ns
tout A v R.=400 Q and C,. = 15 pF, or Ry =2 kQ and C_ = 15 pF 15 2 ns
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6.7 Typical Characteristics

Data for temperatures below 0°C and above 70°C and supply voltage below 4.75 V and above 5.25 V are
applicable for XL/XD74LS14 only.
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7. PARAMETER MEASUREMENT INFORMATION

Series XL/XD74LS14 Devices

Test

Point Vce

RL

From OQutput
Under Test

CL

|

Figure 21. Load Circuit For
2-State Totem-Pole Outputs
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Figure 23. Load Circuit For 3-State Outputs
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Figure 22. Load Circuit For
Open-Collector Outputs
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Figure 24. Voltage Waveforms Pulse Durations

Input 13V

ov

| |
tPLH —}C—H [h—H— tPHL
|

In-Phase | ———VoH
Output | 1.3V | 1.3V
| VoL

| [
tpHL — P H—b‘L— tPLH

Out-of-Phase ] VOH
Output 1.3V 1.3V
———VoL
Figure 25. Voltage Waveforms Figure 26. \{oltage Wavpforms
Setup and Hold Times Propagation Delay Times
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Series XL/XD74LS14 Devices (continued)

w

Output

Control

(low-level
enabling) |
tPZL—’} < > [4—tprz

| |1

| N q3v I | =15V
| £ VoL+05V
| -~ voL

tpzH —¥ ‘N— —b I‘— tpHZ

LIV
Waveform 2 \ w VoH-0.5V
1.3V
=15V

C, includes probe and jig capacitance.

Waveform 1

All diodes are 1N3064 or equivalent.

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.

S1 and S2 are closed for tp y, tpHL, tpHz, @and tpz; S1 is open and S2 is closed for tpzy; S1 is closed and S2 is open
for tPZL-

Phase relationships between inputs and outputs have been chosen arbitrarily for these examples.

All input pulses are supplied by generators having the following characteristics: PRR < 1 MHz, Z5 = 50 £, t, < 1.5 ns,
< 2.6 ns.

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

Figure 27. Voltage Waveforms Enable and Disable Times, 3-State Outputs
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8. DETAILED DESCRIPTION

8.1. Overview

The XL/XD74LS14 Schmitt-Trigger devices contain six independent inverters. They perform the

Boolean function Y = A in positive logic.

Schmitt-Trigger inputs are designed to provide a minimum separation between positive and
negative switching thresholds. This allows for noisy or slow inputs that would cause problems

such as oscillation or excessive current draw with normal CMOS inputs.

8.2. Functional Block Diagram

A i}

8.3. Feature Description

The device can operate from very slow transition edge inputs. This device has high noise

immunity.

8.4. Device Functional Modes

Table 1 lists the functional modes of the XL/XD74LS14.

Table 1. Function Table

INPUT A

OUTPUTY

H

L

L

H
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9. APPLICATION AND IMPLEMENTATION

Note
Information in the following applications sections is not part of the Xinluda component
specification, and Xinluda does not warrant its accuracy or completeness. Xinluda’s customers
are responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

9.1. Application Information

The XL/XD74LS14 device is a Schmitt-Trigger input CMOS device that can be used for a
multitude of inverting buffer type functions. The application shown here takes advantage of the
Schmitt-Trigger inputs to produce a delay for a logic input.

9.2. Typical Application

R
INPUTMA] 750 1Yo 2A | 0 2Y  cOUTPUT

1

Figure 28. Simplified Application Schematic

9.2.1 Design Requirements

This device uses CMOS technology. Take care to avoid bus contention because it can drive
currents that would exceed maximum limits. Parallel output drive can create fast edges into
light loads, so consider routing and load conditions to prevent ringing.

9.2.2 Detailed Design Procedure

This circuit is designed around an RC network that produces a slow input to the second inverter.
The RC time constant (t) is calculated from: T = RC.

The delay time for this circuit is from taeiay(min) = =N |1 = Vrmin) / Vec| T 10 tdelaymax) =—In |1 —
Vrimax) / Vec| T. It must be noted that the delay is consistent for each device, but because the
switching threshold is only ensured between the minimum and maximum value, the output
pulse length varies between devices. These values must be calculated by using the minimum
and maximum ensured Vr. values in the Electrical Characteristics.

The resistor value must be chosen such that the maximum current to and from the
SNx414/SNx4LS14 is 8 mA at 5-V Vcc.
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Typical Application (continued)

9.2.3 Application Curves
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Figure 29. Ideal Capacitor Voltage and Output Voltage With Positive Switching Threshold
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9.3. System Examples

Here are some examples of various applications using the XL/XD74LS14 device.

TTL System
—— cmos 4|:>O— b————
|
Sine-Wave o
Oscillator
I

Figure 30. TTL System Interface For Slow Input

Output

Figure 31. Pulse Shaper

Waveforms
0.1 Hz to 10 MHz
330Q
AVAVAY
———————————— _—— —_——_—— —_ VT+
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EEE e e | S | Er— = VT
Input \ M ¥
Input b - ! ! \ I
I i N ||
| [
P I I R
[ |l |1
] [ ||
= Output IJ |-| I—I
Figure 32. Multivibrator Figure 33. Threshold Detector
Open-Collector
Output Input
——— |
Input A Output ‘ | |
I r %4‘7% e I [ [

g SR \ |
| — 1 el e v
| T\L I Point A ‘
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Figure 34. Pulse Stretcher
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10. POWER SUPPLY RECOMMENDATIONS

The power supply can be any voltage between the minimum and maximum supply voltage rating located
in the Recommended Operating Conditions. The Vcc terminal must have a good bypass capacitor to
prevent power disturbance. TI recommends using a 0.1-uF capacitor on the Vcc terminal, and must be
placed as close as possible to the pin for best results.

11. LAYOUT

11.1. Layout Guidelines

When using multiple bit logic devices, inputs must never 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 inputs 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 high or low bias 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 they are tied to GND or V¢, whichever makes more sense or is more convenient.
Floating outputs are generally acceptable, unless the part is a transceiver.

11.2. Layout Example

Voo I Input ———

Unused Input Output Unused Input

Output

Input

Figure 35. Layout Diagram
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12. ORDERING INFORMATION

Ordering Information

Part Device Package Body size Temperature MSL Transport Package
Number Marking Type (mm) (°C) Media Quantity
XL74LS14 XL74LS14 SOP14 8.75%4.00| -Oto70 MSL3 T&R 2500
XD74LS14 XD74LS14 DIP14 19.05 *6.35| -Oto 70 MSL3 | Tube 25 1000

13. DIMENSIONAL DRAWINGS
SOP14
P L0 Min (m) Max (mm) Mo e e Min () Max (mn)
A 8.55 8. 75 4 0.193 0.213
Al 0. 356 0. 456 D 0. 95 L 15
A2 L. 2TTYP 1] | 0. 40 0.70
A3 0. 312TYP D2 0. 20TYP
B 3. 80 4. 00 Rl 0. 20TYP
BL 5. 80 6. 20 B2 0. 20TYP
C 1.10 1. 60 LY 8" ~ 12" /M9
Cl 0. 60 0. 70 032 8* ~ 12* TVP4
c2 0. 55 0. 65 03 0 ~ 8§
c3 0.05 0. 25 04 4" ~ 12°
0. 440 10 ¥ 46"
(=
G*L e
- |
I T,
A3 AL AZ,_
1 HAfAAAAT
,|
5
l-ﬂﬂi AN
! -" | \\
il | S R R (RSO T RO e S - =
?‘L\L N N/
1E e Tl
2 _‘3\ T L 17]
— | \
FEEHEH & .
PIN1 \
\20. 840. 1 22. 00.1+0. 05
Ball Marking D1
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DIP14

e 95 8 oFy o

TR T TR TR T T

WITH PLA rwa—/ \—Jie\.\'li METAL

SECTION A-A

symbol
Mir
A 3.20
b 0.44
bl | 0.43
0.25
el 0.24
D 18.95
E 6.2
\,
eA 8.30
1 3.00

[ if you need help contact us. Xinluda reserves the right to change the above information without prior notice ]
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