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General Description

This device contains four independent gates, each of which
performs the logic NAND function. Each input has hystere-
sis which increases the noise immunity and transforms a
slowly changing input signal to a fast changing, jitter-free
output.

Features

W Input Hysteresis

B Low output noise generation
® High input noise immunity

DM74ALS132 Quad 2-Input NAND Gate with Schmitt

December 1990

Switching specification at 50 pF

Switching specifications guaranteed over full tempera-
ture and V¢ range

Advanced oxide-isolated, ion-implanted Schottky TTL
process

Functionally and pin-for-pin compatible with Schottky
and Low Power Schottky TTL counterparts

Improved AC performance over low power Schottky
counterpart

Connection Diagram
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Order Number DM74ALS132M or DM74ALS132N
See NS Package Number M14A or N14A
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H = High Logic Level
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Absolute Maximum Ratings

Supply Voltage 1A'
Input Voltage v
Operating Free Air Temperature Range

DM74ALS 0°Cto +70°C
Typical 0 ),

N Package 78.5°C/W

M Package 109.0°C/W

Recommended Operating Conditions

Storage Temperature Range —65°C to +150°C

Note: The “Absolute Maximum Ratings” are those values
beyond which the safely of the device can not be guaran-
teed. The device should not be operated at these limits. The
paramelric values defined in the "Electrical Characteristics”
table are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions” table will define
the conditions for actual device operation.

Symbol Parameter Min Nom Max Units
Voo Supply Voltage 4.5 5 55 v
VT4 Positive-Going Input Voo = Min to Max 1.4 2 Y
Threshold Voltage Vog = 5V 1.55 1.85
V1o Negative-Going Input Voo = Minto Max 0.75 1.2 v
Threshold Voltage Voo = 5V 0.85 11
HYS Input Hysteresis Voo = Min to Max 05 Vv
Vee = 5V 0.6
loH High Level Output Current —-0.4 mA
loL Low Level Output Current 8 mA
Ta Operating Free Air Temperature Range 0] 70 °C
Electrical Characteristics over recommended free air temperature range
Symbol Parameter Test Conditions Min Typ Max | Units
Vk input Clamp Voltage Voo = Min, || = —18mA -1.5 A
VoH High Level Output Voltage Voo = 4.5V t0 5.5V, lpy = Max Voo —2 \Y
VoL Low Level Output Voltage Voo = Min loL = 4 mA 0.25 0.4 Vv
loL = 8mMA 0.35 05
T+ Input Current at Positive-Going Voo = 5V, V) = Vg 20 BA
Threshold Voltage
Iy— Input Current at Negative-Going Voo = 5V, V| =Vt ~100 | pA
Threshoid Voltage
I Input Current at Maximum Input Voltage | Voo = Max, V) = 7V 100 HA
iy High Level Input Current Voo = Max, V| = 2.7V 20 nA
liL Low Level Input Current Vce = Max, V) = 0.4V —100 | pA
lo Output Drive Current Vce = Max, Vo = 2.25V —30 -112| mA
locH Supply Current with Outputs High Voo = Max 8 mA
lcoL Supply Current with Outputs Low Voo = Max 8 mA
VoLp Quiet Output Maximum Voo = 5.0V, Ta = 25°C 0.159 v
Dynamic Vo (Figures 1, 2, Notes 1, 2)
VoLv Quiet Qutput Minimum VC_C = 50V, Ty = 25°C 0096 v
Dynamic Vo (Figures 1, 2, Notes 1, 2)
ViHD Minimum High Level Voo = 5.0V, Tp = 25°C 0.96 v
Dynamic Input Voltage (Notes 1, 3)
ViLo Maximum Low Level Voo = 5.0V, Tp = 25°C 154 Vv
Dynamic Input Voltage {Notes 1, 3)

Note 1: Plastic DIP package.

Note 2: n = number of device outputs, n — 1 oulputs switching, each driven OV to 3V one output @ GND.

Note 3: n = number of device outputs; n outputs switching, n — 1 outputs switching OV to 3V, Input under test switching 3V to threshold (V| _p); 0V to threshold
(Vipp) f = 1 MHz,




Switching Characteristics over recommended operating free air temperature range

Symbol Parameter Conditions (Note 1) Min Max Units
tpLH Propagation Delay Time Voc = 4.5Vto 5.5V 2 12
Low to High Level Qutput RL = 5000, CL = 50 pF
ns
tpHL Propagation Delay Time 2 11
High to Low Level Output

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

ALS Noise Characteristics

The setup 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, 5004}.

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 Vg 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
OUTPUTS

QUIET
OUTPUT
UNDER TEST

TL/F/8771-2
FIGURE 1. Quiet Qutput Noise Voltage Waveforms

Note A. Vopy and Vonp are measured with respect 1o Vg reference. VgLy
and Vo_p are measured with respect to ground reference.

Note B. Input pulses have the following ¢haracteristics: f = 1 MHz, t, =
3ns, i = 3 ns, skew < 150 ps.

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

VoLp/VoLy and Voup/Vory:

* 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 501} 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 recorded on the oscillo-

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




ALS Noise Characteristics (continued)
ViLp and Vip:

® Monitor one of the switching outputs using a 50 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 V_p.

» Next decrease the input HIGH voltage level on the word

generator, V| 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-

Verify that the GND reference recorded on the oscillo-

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

Vee
DuT
@ 7=Inputs 4500 @
WORD _L Oscilloscope
GENERATOR g 50 pF 500 Inputs
Vee |
X 4508
AAA Fa
_D vVV \vi
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/B771-3

FIGURE 2. Simultaneous Switching Test Circuit




Physical Dimensions inches (milimeters)
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DM74ALS 132 Quad 2-Input NAND Gate with Schmitt Trigger Inputs

Physical Dimensions inches (millimeters) (Continued)

0.740-D.770
{18 80— 19.56)

— ]

T

AREA
0.25040.610
(6.35010.254)
* PINNO 1
|DENT

Lit # 102550

MDEX

OFTION 02
0.135 +0.085
01350005 0.300-0.320
{3.42830.127) T620-8.128) 0.065
0.145-0.200 >| 0.060 vy [ 4° TYP > 1.681
{3.683 —5.080) (1.524) OPTIONAL (1.661)
| |
1 ' S [ \
v 4
* [
e 0,008 -0.016
0.020 v 90° +4° TYP Jes —» 10.203 -0.406) Tve
10.508} - S
N 0.125-0.150 ! 0.075£0.015 l
B75-1.819) et BT T X | oz
0.004-0.023 - Az
jo3s-0seq T I . ;‘:';;':::-g;"’, w ‘ -
0.050£0 010 ’ - >
— s TYP +0.040
> 200254 0325 "y pyg
+1.016
(E N wisk gy F:

Molded Dual-In-Line Package (N)
Order Number DM74ALS132N
NS Package Number N14A

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS [N LIFE SUPPORT
DEVICES OR SYSTEMS WI|THOUT 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 its safety or
effectiveness.
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