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MM54C00/MM74C00 Quad 2-Input NAND Gate
MM54C02/MM74C02 Quad 2-Input NOR Gate
MM54C04/MM74C04 Hex Inverter
MM54C10/MM74C10 Triple 3-Input NAND Gate
MM54C20/MM74C20 Dual 4-Input NAND Gate

General Description Features

These logic gates employ complementary MOS (CMOS) to B Wide supply voltage range 3V to 15V
achieve wide power supply operating range, low power con- B Guaranteed noise margin v
sumption, high noise immunity and symmetric controlled  m High noise immunity 0.45 Ve (typ.)
rise and fall times. With features such as this the 54C/74C  m | ow power consumption 10 nW/package (typ.)
logic family is close to ideal for use in digital systems. Func- g | o power Fan out of 2
tion and pin out compatibility with series 54/74 devices mini- TTL compatibility driving 74L

mizes design time for those designers already familiar with
the standard 54/74 logic family.

All inputs are protected from damage due to static dis-
charge by diode clamps to Vgc and GND.
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Absolute Maximum Ratings

If Military/Aerospace specified devices are required, Operating Vcc Range 3.0Vto 15V
please contact the National Semiconductor Sales Maximum Vg Voltage 18V
Office/Distributors for availability and specifications. Power Dissipation (Pp)
Voltage at Any Pin —0.3Vto Vge + 0.3V Dual-In-Line 700 mW
Operating Temperature Range Small Outline 500 mW
54C —55°Cto +125°C Lead Temperature
74C —40°Cto +85°C (Soldering, 10 seconds) 300°C
Storage Temperature Range —65°Cto +150°C
DC Electrical Characteristics
Min/Max limits apply across the guaranteed temperature range unless otherwise noted
Symbol | Parameter | Conditions Min Typ | Max | Units
CMOS TO CMOS
VING) Logical “1”” Input Voltage Vee = 5.0V 3.5 \"
Ve = 10V 8.0 \Y
VIN(©) Logical “0” Input Voltage Vee = 5.0V 1.5 \
Veo = 10V 2.0 \
VouT(1) Logical “1” Output Voltage | Vg = 5.0V, lp = —10 pA 4.5 \
Voo = 10V, 1o = —10 nA 9.0 \%
VouT(0) Logical “0” Output Voltage | Vgc = 5.0V, lp = 10 pA 0.5 Vv
Veo = 10V, lp = 10 pA 1.0 \Y%
IiNg1) Logical “1” Input Current Ve = 15V, VN = 15V 0.005 1.0 RA
IINO) Logical “0” Input Current Vee = 15V, VN = 0V —1.0 —0.005 HA
lcc Supply Current Voo = 15V 0.01 15 RA
LOW POWER TO CMOS
VIN() Logical “1”” Input Voltage 54C, Voo = 4.5V Ve — 1.5 \
74C, Voo = 4.75V Ve — 1.5 \
VIN(©) Logical “0” Input Voltage 54C, Vo = 4.5V 0.8 \
74C, Voo = 4.75V 0.8 \
VouT(1) Logical “1” Output Voltage | 54C, Vgc = 4.5V, lp = —10 nA 4.4 Vv
74C, Voo = 475V, o = —10 pA 4.4 %
VouT(0) Logical “0” Output Voltage | 54C, Vgg = 4.5V, lp = 10 pA 0.4 \Y
74C, Voo = 4.75V, 1o = 10 pA 0.4 \Y
CMOS TO LOW POWER
VING) Logical “1” Input Voltage 54C, Voo = 4.5V 4.0 Vv
74C, Voo = 4.75V 4.0 v
VINQ©) Logical “0” Input Voltage 54C, Voo = 4.5V 1.0 \
74C, Vo = 4.75V 1.0 \Y%
VouTt() Logical “1” Output Voltage | 54C, Vog = 4.5V, Ip = —360 nA 2.4 Vv
74C, Voo = 4.75V, lp = —360 pA 24 \Y
VouT(0) Logical “0” Output Voltage | 54C, Vcc = 4.5V, Ip = 360 nA 0.4 Vv
74C,Vcc = 4.75V, Ip = 360 nA 0.4 Vv
OUTPUT DRIVE (see 54C/74C Family Characteristics Data Sheet) Tp = 25°C (short circuit current)
Isource | Output Source Current Vee = 5.0V, Vi) = 0V, Vout = OV —1.75 mA
Isource | Output Source Current Ve = 10V, ViN) = OV, Vout = OV —8.0 mA
ISINK Output Sink Current Vce = 5.0V, ViN@) = 5.0V, Vout = Voo 1.75 mA
ISINK Output Sink Current Ve = 10V, ViN@) = 10V, Vout = Voo 8.0 mA




AC Electrical Characteristics™ 1, = 25°c, G_ = 50 pF, unless otherwise specified
Symbol | Parameter | Conditions | Min | Typ | Max | Units
MM54C00/MM74C00, MM54C02/MM74C02, MM54C04/MM74C04

tpdo, tpd1 Propagation Delay Time to Vee = 5.0V 50 90 ns

Logical “1” or “0” Voo = 10V 30 60 ns

CiN Input Capacitance (Note 2) 6.0 pF

Cpp Power Dissipation Capacitance (Note 3) Per Gate or Inverter 12 pF
MM54C10/MM74C10

tpdos tpd1 Propagation Delay Time to Vece = 5.0V 60 100 ns

Logical “1” or “0” Voo = 10V 35 70 ns

CiN Input Capacitance (Note 2) 7.0 pF

Cpp Power Dissipation Capacitance (Note 3) Per Gate 18 pF
MM54C20/MM74C20

tpdos tpd1 Propagation Delay Time to Vce = 5.0V 70 115 ns

Logical “1”” or “0” Voo = 10V 40 80 ns

CiN Input Capacitance (Note 2) 9 pF

Cpp Power Dissipation Capacitance (Note 3) Per Gate 30 pF

*AC Parameters are guaranteed by DC correlated testing.

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except for “Operating Temperature Range”
they are not meant to imply that the devices should be operated at these limits. The table of “Electrical Characteristics” provides conditions for actual device
operation.

Note 2: Capacitance is guaranteed by periodic testing.

Note 3: Cpp determines the no load AC power consumption of any CMOS device. For complete explanation see 54C/74C Family Characteristics Application
Note—AN-90.

Typical Performance Characteristics
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Typical Performance Characteristics (continued)

Propagation Delay vs
Ambient Temperature
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Propagation Delay Time vs
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Switching Time Waveforms and AC Test Circuit
CMOS to CMOS
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Physical Dimensions inches (millimeters)
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Ceramic Dual-In-Line Package (J)
Order Number MM54C00J, MM54C02J, MM54C04J, MM54C10J, MM54C20J,
MM74C00J, MM74C02J, MM74C04J, MM74C10J or MM74C20J
NS Package Number J14A




MM54C10/MM74C10, MM54C20/MM74C20

MM54C00/MM74C00, MM54C02/MM74C02, MM54C04/MM74C04,

Physical Dimensions inches (millimeters) (Continued)

0.740-0.770

(18.80 —19.56)

.
[14] [13] [v2] (1] [fo] [s] 8] |

E—

< 200
(2.286)

PIN NO. 1

0.250£0.010
(6.350 1.0.254)

b O

IDENT

0.0

e DIA

.33

0.135£0.005
B.a29=0.127)
0.145-0.200
{3.663—5.080)

LT T eI TeT TsJasT TaT
n.nanAx_/\%/

{0.762) DEPTH

OPTION 1

0460 we

> o0 i) 4°
(1.528) /'\\ ™ oprionaL

.

0.020
{0.508)

' -
MmN 0.125-0.150

{@175-3.810)
0.014-0.023
(0.356 —0.584)

LIFE SUPPORT POLICY

>

90° +4° TYP

\g

0.075x0.015
(1.905:0.381)

J" 0100 £0.010

> 2540 £0.258)

0.050£0.010
(1.270-0.258)

e

PINND. 1

oent 1] 2] [3
OPTION 02
0.300-0.320
{7.620-8.128) 0.065
T.6s7)
w5 0.008—0.016
P2 > oo
0.280
e {7112
MIN

s 000
;

e -0.015
+1 ﬂﬂi)
—0.381,

<x.255

Molded Dual-In-Line Package (N)
Order Number MM54CO0N, MM54C02N, MM54C04N, MM54C 10N, MM54C20N,

MM74COON, MM74C02N, MM74C04N, MM74C10N or MM74C20N
NS Package Number N14A

N REV

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 its safety or
effectiveness.
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