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MM74HCO00
Quad 2-Input NAND Gate

General Description

The MM74HC00 NAND gates utilize advanced silicon-gate
CMOS technology to achieve operating speeds similar to
LS-TTL gates with the low power consumption of standard
CMOS integrated circuits. All gates have buffered outputs.
All devices have high noise immunity and the ability to
drive 10 LS-TTL loads. The 74HC logic family is function-
ally as well as pin-out compatible with the standard 74LS
logic family. All inputs are protected from damage due to
static discharge by internal diode clamps to Vgg and
ground.
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Features

MW Typical propagation delay: 8 ns

W Wide power supply range: 2-6V

W Low quiescent current: 20 pA maximum (74HC Series)
M Low input current: 1 pA maximum

W Fanout of 10 LS-TTL loads

Ordering Code:

Package A
Order Number Package Description

Number
MM74HCOOM M14A |14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
MM74HCOOMX_NL M14A |Pb-Free 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
MM74HCO00SJ M14D |Pb-Free 14-Lead Small Outline Package (SOP), EIAJ TYPE Il, 5.3mm Wide
MM74HCOOMTC MTC14 |14-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
MM74HCOOMTCX_NL| MTC14 |Pb-Free 14-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm

Wide

MM74HCOON N14A |14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
MM74HCOON_NL N14A |Pb-Free 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide

Devices also available in Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

Pb-Free package per JEDEC J-STD-020B.
Connection Diagram
Pin Assignments for DIP, SOIC, SOP and TSSOP
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MM74HCO00

Absolute Maximum Ratingsote 1)

(Note 2)

Supply Voltage (Vo)
DC Input Voltage (V|\)
DC Output Voltage (Voyr)

-0.5to +7.0V
-1.5t0 Vgo+1.5V
-0.5to V0.5V

Clamp Diode Current (I, lok) +20 mA
DC Output Current, per pin (loyT) +25 mA
DC V¢ or GND Current, per pin (Igc) +50 mA
Storage Temperature Range (Tgtg) —65°C to +150°C
Power Dissipation (Pp)
(Note 3) 600 mW
S.O. Package only 500 mW
Lead Temperature (T)
(Soldering 10 seconds) 260°C

DC Electrical Characteristics (note 4)

Recommended Operating

Conditions

Supply Voltage (V)

DC Input or Output Voltage

(Vin: Vour)

Operating Temperature Range (Tp)

Input Rise or Fall Times
(tnt) Vee=2V
Voo =4.5V
Voo =6.0V

Min Max
2 6
0 Vee
-40 +85
1000
500
400

Units

°C

ns
ns
ns

Note 1: Absolute Maximum Ratings are those values beyond which dam-

age to the device may occur.

Note 2: Unless otherwise specified all voltages are referenced to ground.

Note 3: Power Dissipation temperature derating — plastic “N” package: —

12 mW/°C from 65°C to 85°C.

- Ta=25°C Ta=-40to 85°C | Ta=-55t0 125°C i
Symbol Parameter Conditions Vee Units
Typ Guaranteed Limits
Viy Minimum HIGH Level 2.0V 1.5 1.5 1.5 \

Input Voltage 4.5V 3.15 3.15 3.15 \

6.0V 4.2 4.2 4.2 \%
ViL Maximum LOW Level 2.0V 0.5 0.5 0.5 \

Input Voltage 4.5V 1.35 1.35 1.35 \

6.0V 1.8 1.8 1.8 \
Vou Minimum HIGH Level Vin=VyorV,

Output Voltage [loutl <20 pA 2.0V 2.0 1.9 1.9 1.9 \
4.5V 4.5 4.4 4.4 4.4 \
6.0V 6.0 59 59 59 \

ViN= Vi or VL

[loytl < 4.0 mA 4.5V 4.2 3.98 3.84 3.7 \%

lloutl £5.2 mA 6.0V 57 5.48 5.34 52 \
VoL Maximum LOW Level Vin=ViH

Output Voltage [louTl <20 HA 2.0V 0 0.1 0.1 0.1 \
4.5V 0 0.1 0.1 0.1 \
6.0V 0 0.1 0.1 0.1 \

Vin=ViH
lloutl <4.0 mA 4.5V 0.2 0.26 0.33 0.4 \
[loutl £5.2 mA 6.0V 0.2 0.26 0.33 0.4 \
Iin Maximum Input Vin=V¢c or GND 6.0V +0.1 +1.0 +1.0 A
Current
lcc Maximum Quiescent ViN= Ve or GND 6.0V 2.0 20 40 uA
Supply Current lout=0pA

Note 4: For a power supply of 5V £10% the worst case output voltages (Vo, and Vo) occur for HC at 4.5V. Thus the 4.5V values should be used when
designing with this supply. Worst case V| and V) _occur at Voo = 5.5V and 4.5V respectively. (The V| value at 5.5V is 3.85V.) The worst case leakage cur-
rent (I, lcc, and loz) occur for CMOS at the higher voltage and so the 6.0V values should be used.
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AC Electrical Characteristics
Voo =5V, Ta=25°C, C =15 pF, t,=t;=6ns

" Guaranteed .
Symbol Parameter Conditions Typ L Units
Limit
tpHL tPLH Maximum Propagation 8 15 ns
Delay
AC Electrical Characteristics
Voo =2.0V to 6.0V, C_ =50 pF, t, = t;= 6 ns (unless otherwise specified)
N Ta=25°C Ta=-40 to 85°C | Ta=-55t0 125°C ]
Symbol Parameter Conditions Vee Units
Typ Guaranteed Limits
tpHL, tpLH | Maximum Propagation 2.0V 45 90 113 134 ns
Delay 4.5V 9 18 23 27 ns
6.0V 8 15 19 23 ns
trin, trye | Maximum Output Rise 2.0V 30 75 95 110 ns
and Fall Time 4.5V 8 15 19 22 ns
6.0V 7 13 16 19 ns
Cpp Power Dissipation (per gate) 20 pF
Capacitance (Note 5)
Cin Maximum Input 5 10 10 10 pF
Capacitance

Note 5: Cpp determines the no load dynamic power consumption, Pp = Cpp VCC2 f+lcc Voo, and the no load dynamic current consumption,
ls=Cpp Vee f+lcc:

1-3 www.fairchildsemi.com
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ANEXO II

ﬁ M74HCO0S

HEX INVERTER (OPEN DRAIN)

HIGH SPEED:

tPD =10ns (TYP) at VCC =6V

m LOW POWER DISSIPATION:
lcc = TWA(MAX.) at TA=25°C

s HIGH NOISE IMMUNITY:

VNiH = VL =28 % Ve (MIN.)

= WIDE OPERATING VOLTAGE RANGE:
Vee (OPR) = 2V to 6V

= PIN AND FUNCTION COMPATIBLE WITH

74 SERIES 05 ORDER CODES
PACKAGE TUBE T&R
DESCRIPTION DIP M74HCO5B1R
The M74HCO05 is an high speed CMOS HEX SOP M74HCO5M1R M74HCO5RM13TR
INVERTER (OPEN DRAIN) fabricated with silicon TSSoP M74HCO5TTR

gate C°MOS technology.

The internal circuit is composed of 3 stages All inputs are equipped with protection circuits
including buffer output, which enables high noise against static discharge and transient excess
immunity and stable output. voltage.

PIN CONNECTION AND IEC LOGIC SYMBOLS
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M74HCO05

INPUT AND OUTPUT EQUIVALENT CIRCUIT

PIN DESCRIPTION

PIN No SYMBOL | NAME AND FUNCTION
1.3 51’39’ ", 1A to 6A |Data Inputs
24 61’28’ 10, 1Y to 6Y | Data Outputs
OUTPUT 7 GND Ground (0V)
| 14 Vee Positive Supply Voltage
|
i
! TRUTH TABLE
A Y
$C05710 L Z
H L
Z : High Impedance
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply Voltage -0.5t0 +7 \%
\ DC Input Voltage -0.5to Vg + 0.5 \Y;
Vo DC Output Voltage -0.5t0 Vg + 0.5 \Y
Ik DC Input Diode Current +20 mA
lok DC Output Diode Current +20 mA
lo DC Output Current t25 mA
Icc or lgnp | DC V¢ or Ground Current +50 mA
Pp Power Dissipation 500(*) mwW
Tstg Storage Temperature -65 to +150 °C
T Lead Temperature (10 sec) 300 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these conditions is

not implied

(*) 500mW at 65 °C; derate to 300mW by 10mW/°C from 65°C to 85°C

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit

Vee Supply Voltage 2t0 6 \%
2 Input Voltage 0to Ve \
Vo Output Voltage 0to Ve \
Top Operating Temperature -55to 125 °C
Input Rise and Fall Time Vee =2.0V 0 to 1000 ns
t, t Voe = 4.5V 0 to 500 ns
Ve = 6.0V 0 to 400 ns

I1-2 o7
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ANEXO III

M54/74HC125
M54/74HC126

QUAD BUS BUFFERS (3-STATE)

= HIGH SPEED
tro =8 ns (TYP.)AT Vcc =5V
s LOW POWER DISSIPATION
Icc =4 A (MAX.) AT 25°C
= OUTPUT DRIVE CAPABILITY
15 LSTTL LOADS
= BALANCED PROPAGATION DELAYS

tPLH = tPHL
s SYMMETRICAL OUTPUT IMPEDANCE
loL = |lon| =6 mA (MIN.)

= HIGH NOISE IMMUNITY
VNIH = VNiL = 28 % Ve (MIN.)

= WIDE OPERATING VOLTAGE RANGE
Vce (OPR)=2VTO6 V

= PIN AND FUNCTION COMPATIBLE
WITH 54/74LS125/126

DESCRIPTION

The M54/74HC125/126 are high speed CMOS
QUAD BUS BUFFER (3-STATE) FABRICATED IN
SILICON GATE C?MOS technology.

They have the same high speed performance of
LSTTL combined with true CMOS low power con-
sumption.

These devices require the same 3-STATE control
input G to be taken high to make the output go into
the high impedance state.

All inputs are equipped with protection circuits
against static discharge and transient excess volt-
age.

INPUT AND OUTPUT EQUIVALENT CIRCUIT

Vee Veo -=1
| oy
F ¥

I ouTPUT

— 9

1
1
1

B1R F1R
(Plastic Package) (Ceramic Package)
M1R C1R
(Micro Package) (Chip Carrier)
ORDER CODES :
M54HCXXXF1R M74HCXXXM1R
M74HCXXXB1R M74HCXXXC1R

PIN CONNECTIONS (top view)

./
1] 14 Ve

A 2] 13 G4
Y1 3[} {]12 Ad
G2 4 111 Y4
A2 sl 10 G3
Y2 s[} ]9 A3

{]s 3Y

HC125 —
G1

GND 7
PC112B0
HC126 e
Gl 1 14 Ve
A1 2] 113 G4
Ka
Y1 s {]IZ Ad
G2 «4 J11 Y4

A2 s 110 G3
Y2 s [} 13 A3
{] 8 3Y

PC11290

NC=  GND 7
No Internal
Connectoon

September 1993
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M54/M74HC125/126

CIRCUIT DIAGRAM

HC125 HC126
» T Vee » Veeo
P Do E P DD
{ |
— E = Y I—_T_-l E [ Y
l |
b ? gi lg:
G Dc é LC12780 G Dc :b
ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vce Supply Voltage -0.5 to +7 \%

V| DC Input Voltage -0.5t0 Ve + 0.5 V

Vo DC Output Voltage -0.5to Vg + 0.5 Vv
Ik DC Input Diode Current + 20 mA
lok DC Output Diode Current + 20 mA
lo DC Output Source Sink Current Per Output Pin + 35 mA
Icc or lenp | DC Ve or Ground Current +70 mA
Pp Power Dissipation 500 (%) mW
Tstg Storage Temperature -65 to +150 °C

TL Lead Temperature (10 sec) 300 °C

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functiona operation under these condtion is notimplied.
(*)500 mW: = 65 °C derate to 300 mW by 10mW/°C: 65 °C to 85°C

RECOMMENDED OPERATING CONDITIONS

[O7R-r i

Symbol Parameter Value Unit
Vce Supply Voltage 2106 V
V, Input Voltage 0 to Vcc Vv
Vo Output Voltage 0 to Vce V
Top Operating Temperature: M54HC Series -55 to +125 °C
M74HC Series -40 to +85 °C
tr, tr Input Rise and Fall Time Vec =2V 0 to 1000 ns
Vec =45V 0 to 500
Vec =6V 0 to 400
II1-2




ANEXO IV

@ MOTOROLA

1-OF-8 DECODER!/
DEMULTIPLEXER

The LSTTL/MSI SN54/74LS138 is a high speed 1-of-8 Decoder/
Demultiplexer. This device is ideally suited for high speed bipolar memory
chip select address decoding. The multiple input enables allow parallel ex-
pansion to a 1-of-24 decoder using just three LS138 devices or to a 1-0f-32
decoder using four LS138s and one inverter. The LS138 is fabricated with the
Schottky barrier diode process for high speed and is completely compatible
with all Motorola TTL families.

Demultiplexing Capability
Multiple Input Enable for Easy Expansion

Typical Power Dissipation of 32 mW

Active Low Mutually Exclusive Outputs

Input Clamp Diodes Limit High Speed Termination Effects

CONNECTION DIAGRAM DIP (TOP VIEW)

Vee Op  Of

0 03 04

05 O

[16] [1s] [1a] [1s] [i2] [1t] [r0] [o]

NOTE:

The Flatpak version

has the same pinouts
(Connection Diagram) as
the Dual In-Line Package.

Ll Le] [s]

Le] [s] Le]
Ef E B

Lzl Le]

Ay A A 07 GND

PIN NAMES LOADING (Note a)
HIGH LOW

Ap—Ao Address Inputs 0.5U.L. 0.25 U.L.

Eq, E2 Enable (Active LOW) Inputs 0.5U.L. 0.25 U.L.

Ez _ Enable (Active HIGH) Input 0.5U.L. 0.25 U.L.

Op—-07 Active LOW Outputs (Note b) 10U.L. |5(2.5)U.L.

NOTES:

a) 1 TTL Unit Load (U.L.) = 40 pA HIGH/1.6 mA LOW.
b) The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial (74)

Temperature Ranges.

LOGIC DIAGRAM

Ao Aq Ag E1 Ez =)
Ol © @B |®  Vec=PIN16
GND=PIN 8
V V V O = PINNUMBERS
vy
®07 ®06 05 ®04 ®O3 ®02 01 ®00

SN54/74LS138

1-OF-8 DECODER/
DEMULTIPLEXER

LOW POWER SCHOTTKY

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

D SUFFIX
SOIC
CASE 751B-03

&

ORDERING INFORMATION

SN54LSXXXJ Ceramic
SN74LSXXXN Plastic
SN74LSXXXD SOIC

LOGIC SYMBOL

2 3 456
QO

123

Ag A1 A E

0p 01 09 O3 04 O5 Og O7

Vee =PIN 16
GND =PIN8

FAST AND LS TTL DATA
IV-1




SN54/74L.S138

FUNCTIONAL DESCRIPTION

The LS138 is a high speed 1-0f-8 Decoder/Demultiplexer
fabricated with the low power Schottky barrier diode process.
Thedecoder accepts three binary weighted inputs (Ag, A1, A2)
and when enabled provides eight mutually exclusive active
LOW Outputs (Og—07). The LS138 features three Enable in-
puts, two active LOW (Eq, E2) and one active HIGH (E3). All
outputs will be HIGH unless Eq and E2 are LOW and E3 is
HIGH. This multiple enable function allows easy parallel ex-

pansion of the device to a 1-0f-32 (5 lines to 32 lines) decoder
with just four LS138s and one inverter. (See Figure a.)

The LS138 can be used as an 8-output demultiplexer by
using one of the active LOW Enable inputs as the data input
and the other Enable inputs as strobes. The Enable inputs
which are not used must be permanently tied to their appropri-
ate active HIGH or active LOW state.

TRUTH TABLE
INPUTS OUTPUTS
E1 Ez E3 Ag Aq Ao 60 61 62 63 64 65 65 67
H X X X X X H H H H H H H H
X H X X X X H H H H H H H H
X X L X X X H H H H H H H H
L L H L L L L H H H H H H H
L L H H L L H L H H H H H H
L L H L H L H H L H H H H H
L L H H H L H H H L H H H H
L L H L L H H H H H L H H H
L L H H L H H H H H H L H H
L L H L H H H H H H H H L H
L L H H H H H H H H H H H L
H = HIGH Voltage Level
L = LOW Voltage Level
X = Don’t Care
Ao
Ay
A2 o ® o
vy l vy l Yy l
A3
Ag
|| .
Ag A Ao Ag A Ao E Ag A1 A E Ag A Ao
LS138 LS138 LS138 LS138

0p 01 09 O3 040506 O7 0p 01 0203 04 O50g O7

0p 01 0203 04 O50g O7 0p 01 0903 04 O50g O7

TTTTTTTT

_____________________________ 1

Figure a

FAST AND LS TTL DATA
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Philips Semiconductors Product specification
Ny W\ 5, i ————

8-input multiplexer 74ALS151

FEATURES PIN CONFIGURATION
® 38-to-1 multiplexing
. . _/
® On chip decoding 13 [T] [16] Ve
® Multi-function capability 12 [2] 15 14
INE 14] 15
® Complementary outputs H i
10 [4 [13] 16
® See 74ALS251 for 3-State version
v [5 [12] 17
Y [€] [11] S0
DESCRIPTION E [7] [10] s
The 74ALS151 is a logic implementation of a single 8-position GND [8 5] s2
switch with the switch position controlled by the state of three select
(S0, 81, S2) inputs. True (Y) and complementary (Y) outputs are SF00742
both provided.
The enable (E) is active-Low. When E is High, Y output is Low and ORDERING INFORMATION
the Y output is High regardless of all other inputs.
ORDER CODE
PICAL DESCRIPTION COMMERCIAL RANGE ?‘lmn"g'gs
TYPICAL Vec = 5V +10%,
TYPE | PROPAGATION DELAY SUPP(%%’SRENT Tamb = 0°C to +70°C
16-pin plastic DIP 7T4ALS151N SOT38-4
T4ALS151 8.0ns 8.0mA 16-pin plastic SO 74ALS151D SOT109-1
INPUT AND OUTPUT LOADING AND FAN-OUT TABLE
T4ALS (U.L.) LOAD VALUE
PINS DESCRIPTION HIGH/LOW HIGH/LOW
10-17 Data inputs 1.0/1.0 20pA/0.1mA
S0-S2 Select inputs 1.0/1.0 20pA/0.1mA
E Enable input (active-Low) 1.0/1.0 20pA/0.1mA
Y, Y Data outputs 130/240 2.6mA/24mA
NOTE: One (1.0) ALS unit load is defined as: 20pA in the High state and 0.1mA in the Low state.
LOGIC SYMBOL IEC/IEEE SYMBOL
4 3 2 1 15 14 13 12
7 ngy  MUX
11
0
10
0 1M 12 13 14 15 16 17 9 Gg °
1 S0 4 2
10 S1 3 6
2
9 s2
7—E !
v v 15
14
l 13
12
Vec = Pin 16 5 6
GND = Pin 8 SF00743 SF00744

V-1
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Philips Semiconductors Product specification

8-input multiplexer 74ALS151

LOGIC DIAGRAM

S2

S0

Doy >

o e >
Do-y—>
I

) 5 6
\(gcl:\lCD==PFl’ri1n186 Y v SF00741
FUNCTION TABLE
INPUTS OUTPUTS
s2 s1 S0 E Y Y
X X X H L H
L L L L 10 0
L L H L 1" T
L H L L 12 2
L H H L 13 13
H L L L 14 14
H L H L 15 15
H L L 16 16
H H H L 17 7

High voltage level
Low voltage level
Don'’t care

X
nonon
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