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74HC04D-HX/74HCO4N-HX HEX INVERTERS

Description

The 74HC04D-HX/74HCO4N-HX devices incorporate six independent inverters. These gates implement the Boolean
function Y= A (i.e., logical inversion) in positive logic notation.Encapsulated with SOP-14, DIP-14.

Features

% Wide operating voltage range of 2V to 6V
* Low power consumption, 2pAmax. ICC
* Typical tpp=8ns

% +4mA Output drive at 4.5V

% Low input current of 100nA max

PIN CONFIGURATION

1a[ 1]0 [ 14] Vee

v [z i) oa

2A [ 3 | 12] ey

2y [ 4] | 11] sA

5] 7o) s

3y s (9] aa

GND [ 7] 8] av

SOP-14 / DIP-14
FUNCTION TABLE (each gate)
INPUT(A) OUTPUT(Y)

L H
H L

LOGIC DIAGRAM (positive logic)

A%Y
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ABSOLUTE MAXIMUM RATING (T, =25°C, unless otherwise specified) Mot 2)

PARAMETER SYMBOL RATINGS UNIT
Supply Voltage Ve -0.5~7 \Y
Input Clamp Current Iix +20 mA
Output Clamp Current Tok +20 mA
Output Current Tour +25 mA
VCC or GND Current Icc +50 mA
Storage Temperature Tste -65 ~ +150 °C

Note: 1. Absolute maximum ratings are those values beyond which the device could be permanently damaged. Absolute
maximum ratings are stress ratings only and functional device operation is not implied.

2. The input and output voltage ratings may be exceeded ifthe input and output current ratings are observed.

THERMAL DATA

PARAMETER

Junction to Ambient

DIP-14

SYMBOL

SOP-14U

(SN

RATINGS
80 °C/W
125 °C/W

RECOMMENDED OPERATING COMDITIONS (Ta =25°C, unless otherwise specified)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT

Supply Voltage Ve Operating 2 5 6 \4
Input Voltage Vi - 0 - Ve \
Output Voltage Vo - 0 - Vcc \Y

Vee =2V - - 1000 ns
Input transition rise/fall time At/AV Vee =4.5V - - 500 ns

Vee =6V - - 400 ns
Operating Temperature Ta - -40 - +125 °C

STATIC CHARACTERISTICS (Ta=25°C, unless otherwise specified)

PARAMETER SYMBOL TEST CONDITIONS MIN MAX UNIT
Vee =2V 1.5 - - \Y
High-Level Input Voltage Vi Vec =4.5V 3.15 - - \
Vee =6V 4.2 - - \4
Vee =2V - - 0.5 \
Low-Level Input Voltage Vi Vee =4.5V - - 1.35 \Y
Vee =6V - - 1.8 \Y
Ve =2V, Tou=-20pA 1.9 1.998 - \
Vee =4.5V, Ton=-20pA 4.4 4.499 - \
High-Level Output Voltage Vou Vee =6V, Ton=-20pA 5.9 5.999 - \Y%
Vee =4.5V, lon=-4mA 3.98 4.3 - Vv
Vee =6V, Ton=-5.2mA 5.48 5.8 - \Y
Vee =2V, Toi=20pA - 0.002 0.1 \Y
Vee =4.5V, Tor=20pA - 0.001 0.1 \
Low-Level Output Voltage VoL Vee =6V, lor=20pA - 0.001 0.1 \
Vce =4.5V, lIot=4mA - 0.17 0.26 \Y
Vce =6V, Ior=5.2mA - 0.15 0.26 \Y%
Input Leakage Current Ii Vee = 6V, Vi=Vee  or GND - +0.1 +100 nA
Quiescent Supply Current Vee = 6V, Vi= Vec  or
lee GND 1o=0 - - 2 HA
Input Capacitance Cr Vee =2V to 6V - 3 10 pF
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DYNAMIC CHARACTERISTICS (Input: t, tr=6ns, Ct=50pF; Pre<IMHz) See Fig.

1 and Fig. 2 for test circuit and waveforms.

PARAMETER SYMBOL TEST CONDITIONS MAX UNIT
) ) Vee=2V - 45 95 ns
Propagation delay from input tpLit/tprL V=45V _ 9 19 s
(A) to output(Y) —
Vec=6V - 8 16 ns
Vcc=2V - 38 75 ns
Rise/fall time for output(Y') t Vec=4.5V - 8 15 ns
Vec=6V - 6 13 ns

OPERATING CHARACTERISTICS

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNIT
Power Dissipation Capacitance Crp No Load - 20 - pF
TEST CIRCUIT AND WAVEFORMS
o Vioap
i St O Open
Test point R. P
From output M O GND
CL =
TEST CIRCUIT
TEST S1
tPLH/tPHL Open
Inputs C
Vin o, tr VM VLoaD L
Vce 6 ns Vec/2 Vce 50 pF
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Fig 1. voltage waveforms input rise and fall times
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Fig 2. voltage waveforms propagation delay and output transition times
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PACKAGE INFORMATION

74HC04N-HX DIP 14 package information

Syabol Nillimeter
! Min Noa Max
A 3,20 3.30 3.40
b 0.44 0.53
bl 0.43 0.46 0.49
¢ 0.2 0.3
5 e ) cl 0.24 0.25 0.%
D 18. 95 19. 05 19.15
E 6. 25 6. 35 6. 45
e 2. 54BSC
el 762 | -— [ 980
L 300 [ — ] -
b b
oy —————
) / o
O
T Tl 5l & /
ATty WITH PLATING BASE METAL
SECTION B-B
74HC04D-HX SOP 14 package information
H H H H H H H o SYMBOL MILLIMETER
MIN NOM | MAX
A -— — | 170
Al 0.10 015 | o021
A2 1.40 145 | 150
o u A3 0.60 0.65 | 0.70
Q o 0.33 - | 047
| o ol 0.32 0.41 | 0.44
A c 0.20 - | 024
H H H H H H B T_ ct 015 | 020 | ot
__Ib|__ Le_| { D 8.45 860 | 875
’ £ 5.80 600 | 6.20
” ! ; El 3.85 350 | 4.00
D L e 127¢BSC)
e t— ~j ? L 050 | 060 | 0.70
. ‘\(Y i | Uy L1 110(BSC)
— 1211 easewEra 7/7: 28 ol 8 ~ |15
1 T ‘3{4: 02 8° > 15°
—pobo-- 11 } WITH PLATING 03 8° ~ 15°
3 SECTION B-B s g £ 15°
05 0° ~ 6°
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