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Semiconductor

DM74ALS14
Hex Inverter with Schmitt Trigger Inputs

General Description B Switching specification at 50 pF
This device contains six independent gates, each of which " Swilginuecqlicgiggs pusraiteat over full tampera-

) . ; ture and Vg range
performs the logic INVERT function. Each input has hyster- .- L
esis which increases the noise immunity and transforms a W AdvaigedsCxide-isolated, jon-implanted Schottky TTL

slowly changing input signal to a fast changing, jitter-free proce_ss ) . ) )
output. ®m Functionally and pin-for-pin compatible with Schottky
and Low Power Schottky TTL counterparts
Features ® Improved AC performance over low power Schottky
| Input Hysteresis counterpart
B Low output noise generation
B High input noise immunity
Connection Diagram
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TL/F/8773=1
Order Number DM74ALS14M, DM74ALS 14N or DM74ALS14SJ
See NS Package Number M14A, M14D or N14A
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Absolute Maximum Ratings

Supply Voltage
Input Voltage
Storage Temperature Range

Operating Free Air Temperature Range

—65°Cto +150°C

w NOTE: The "Absolute Maximum Ratings" are those values
7V beyond which the safety of the device cannot be guaran-

teed. The device should not be operated at these limits. The

paramelric values defined in the “Electrical Characteristics”

the conditions for actual device operation.

DM74ALS 0°Cto +70°C
Typical @ 4

N Package 78.5°C/wW

M Package 109.0°C/wW

Recommended Operating Conditions

table are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions" table will define

Symbol Parameter Min Nom Max Units
Veo Supply Voltage 4.5 5 5.5 \
V14 Positive-Going Input Voo = Min to Max 1.4 2
Threshold Voltage Voo = 5V 155 185 v
' Negative-Going Input Vee = Min to Max 0.75 1.2
Threshold Voltage Voo = 5V 0.85 1.1 v
HYS Input Hysteresis Voo = Min to Max 0.5 v
Voo = 5V 0.6
loH High Level Output Current -0.4 mA
loL Low Level Qutput Current 8 mA
Ta Operating Free Air Temperature Range 0 70 °C
Electrical Characteristics over recommended free air temperature range (unless otherwise noted)
Symbol Parameter Test Conditions Min Typ Max Units
Vic Input Clamp Voltage Vee = Min, lj = —18 mA -15 Vv
Vou High Level Qutput Voitage Voo = 4.5Vt0 5.5V, Ipy = Max Voo — 2 Vv
VoL Low Level Output Voltage Voo = Min loL = 4 mA 0.25 0.4 Vv
loL = 8 mA 0.35 0.5 v
Ity Ingut Current at Positive- Ve = 8V, V| = V14 20 LA
Going Threshold Voltage
) g Inp.ut Current at Negative- Voo = 5V, V= Vy_ ~100 LA
Going Threshold Voltage
h Input Current at Maximum Vee = Max, V) =7V 100 WA
Input Voltage
hH High Level Input Current Voo = Max, V) = 2.7V 20 LA
L Low Level Input Current Voo = Max, V| = 0.4V —100 nA
lo Output Drive Current Voo = Max, Vg = 2.25V —30 —-112 mA
lccH g‘:ﬁgzsc:;m with Voo = Max 12 mA
lcoL Supply Current with Voo = Max 12 mA
Qutputs Low




Electrical Characteristics cver recommended free air temperature range (uniess otherwise noted) (Continued)

Symbol Parameter Test Conditions Min Typ Max Units

VoLp Quiet Output Maximum Voo = 5.0V, Ta = 25°C 016 v
Dynamic Vo[ (Figures 1, 2:Notes 1, 2) '

VoLv Quiet Output Minimum Voo = 5.0V, Ty = 25°C _0.97 v
Dynamic VoL (Figures 1, 2: Notes 1, 2) ’

ViHD Minimum High Level Voo = 5.0V, Ta = 25°C 1.44 v
Dynamic Input Voltage (Notes 1, 3) '

ViLD Maximum Low Level Vee = 5.0V, Ta = 25°C 115 Vv
Dynamic Input Voltage (Notes 1, 3) ’

Note 1: Plastic DIP package.

Note 2: n = number of device outputs, n — 1 outputs switching, each driven 0V to 3V one output @ GND.
Note 3: n = number of device outputs, n oulpuls switching, n — 1 inputs switching OV to 3V. Input under test switching 3V to threshold (V_p); OV 1o threshald

(Vinp): 1 = 1 MHz.

ALS Noise Characteristics

The selup of a noise characteristics measurement is critical
to the accuracy and repeatability of the tests. The following
is a brief description of the setup used to measure the noise
characteristics of ALS.

Equipment:
Word Generator

Printed Circuit Board Test Fixture
Dual Trace Oscilloscope

Procedure:
1. Verify Test Fixture Loading: Standard Load 50 pF, 500¢}.

2. Deskew the word generator so that no two channels have
greater than 150 ps skew between them. This requires
that the oscilloscope be deskewed first. Swap out the
channels that have more than 150 ps of skew until all
channels being used are within 150 ps. It is important to
deskew the word generator channels before testing. This
will ensure that the outputs switch simultaneously.

3. Terminate all inputs and outputs to ensure proper loading
of the outputs and that the input levels are at the correct
voltage.

4. Set Vi to 5.0V.

5. Set the word generator to toggle all but one output at a
frequency of 1 MHz. Greater frequencies will increase
DUT heating and affect the results of the measurement.

ACTIVE
QUTPUTS

QUIET
OUTPUT
UNDER TEST

TL/F/8773-2
FIGURE 1. Quiet Output Noise Voltage Waveforms

Note A. Vony and Voup are measured with respect to Vg referaence. Vo y
and Vg p are measured with respect 1o ground reference.

Note B. Input pulses have the following characteristics: f = 1 MHz, t, =

3 ns, tf = 3 ns, skew < 150 ps.

6. Set the word generator input levels at OV LOW and 3V
HIGH. Verify leveis with a digital volt meter.

VoLp/VoLy and Voup/Vouy:

* Determine the quiet output pin that demonstrates the
greatest noise levels. The worst case pin will usually be
the furthest from the ground pin. Monitor the output volt-
ages using a 5041 coaxial cable plugged into a standard
SMB type connector on the test fixture. Do not use an
active FET probe.

* Verify that the GND reference recerded on the oscillo-

scope has not drifted to ensure the accuracy and repeat-
ability of the measurements.




ALS Noise Characteristics (continued)
ViLp and ViHp:

* Monitor one of the switching outputs using a 50f) coaxial
cable plugged into a standard SMB type connector on
the test fixture. Do not use an active FET probe.

¢ First increase the input LOW voltage level, V|, until the
output begins to oscillate. Oscillation is defined as noise
on the output LOW level that exceeds V| limits, or on
output HIGH levels that exceed V|y limits. The input
LOW voltage level at which oscillation occurs is defined
as Vi p.

Next decrease the input HIGH voltage level on the word
generator, Viy until the output begins to oscillate. Oscilla-
tion is defined as noise on the output LOW level that
exceeds V\_ limits, or on output HIGH levels that exceed
Vi limits. The input HIGH voltage level at which oscilla-
tion occurs is defined as Viyp-

Verity that the GND reference recorded on the oscillo-
scope has not drifted to ensure the accuracy and repeat-
ability of the measurements.

Vec
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@ 7=Inputs 4500 @
ll a D & AVAV‘V & e—
WORD _I_ Oscilloscope
GENERATOR g 50 pF 500 inputs
Vec _I
X E 4505
AAA £3
¥y i
GND pF Probes are grounded as

L.
GND is supplied via 6 g

a copper plane

close to DUT pins as possible.

Load capacitors are placed

as close to DUT as possible.
TL/F/8773-3

FIGURE 2. Simultaneous Switching Test Circuit

SWitChing Characteristics over recommended operating free air temperature range

DM74ALS14
Symbol Parameter Conditions (Note 1) Units
Min Max
tpLH Propagation Delay Time Voo = 4.5V 10 5.5V > 12 ns
Low to High Leve! Output R_ = 5000}, C, = 50 pF
tPHL Propagatlon Delay Time 2 10 ns
High to Low Level Output

Note 1: See Section 1 for test waveforms and output load.




Physical Dimensions inches (millimeters)

Small Qutline Package (SJ)
Order Number DM74ALS14SJ
NS Package Number M14D
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DM74ALS 14 Hex Inverter with Schmitt Trigger Inputs

. . . . - . Lit # 102536
Physwal Dimensions inches {millimeters) (Continued) #
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LIFE SUPPORT POLICY

Molded Dual-in-Line Package (N)
Order Number DM74ALS14N
NS Package Number N14A

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or

systems which, (a) are intended for surgical implant
into the body, or (b} support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury
to the user.

2.

A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect |ts ~safety or
effectiveness.

Fax: 3-3112536

Corporation GmbH Japan Lid. Hong Kong Ltd. Do Brash Lida. {Austraila) PTY, Lid.
2900 Semiconducter Drive Industriestrasse 10 Sanseido Bidg. 5F Suita 513, 5th Floor Av. Brig. Faria Lima, 1383 15t Fioor, 441 S1. Kikda Rd.
P.O. Box 58080 D-8080 Furstenfeldbruck 4.15 Nishi Shinjuku GChinachem Golden Plaza, 6.0 Andor-Conj. 62 Metbourne, 3004
Santa Clara, CA 950528080  Wast Garmany Shinjuar-Ku, 77 Mody Road, Tsimshatsui £ast, (1451 Sao Paulo, SP, Brasil Victory, Australia
Tal: 1(800) 272-9959 Tal: (0-81-41) 103-0 Tokyo 160, Japan Kawioon, Hong Kong Tel: (55/11) 212-5066 Tel: (03) 267-5000
TWX: (910) 339-9240 Talex: 557-649 Tel: 3-299-7001 Tel: 3-7231280 Fax: (85/11} 211-1181 NSBR BR  Fax: 61-3-2677458
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