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August 1997 High Speed CMOS Logic Hex Inverter
Features Description
¢ Buffered Inputs The Harris CD54HC04, CD54HCTO04, CD74HC04 and

CD74HCTO04 logic gates utilize silicon gate CMOS technol-
ogy to achieve operating speeds similar to LSTTL gates with
the low power consumption of standard CMOS integrated
» Fanout (Over Temperature Range) circuits. All devices have the ability to drive 10 LSTTL loads.

- Standard OUtpULS . . . . ...\ o ... 10 LSTTL Loads The 74HCT logic family is functionally pin compatible with

- Bus DriverQutputs ............. 15 LSTTL Loads the standard 74LS logic family.

« Typical Propagation Delay: 6ns atV cc =5V,
C| = 15pF, Tp = 25°C

+ Wide Operating Temperature Range . .. -55 °Cto 125°C  Ordering Information

« Balanced Propagation Delay and Transition Times TEMP. RANGE PKG
« Significant Power Reduction Compared to LSTTL PART NUMBER °c) PACKAGE NO.
Logic ICs CD74HCO4E -55t0 125 14 Ld PDIP E14.3
* HC Types
yp . CD74HCTO4E -55t0 125 14 Ld PDIP E14.3
- 2V to 6V Operation
- High Noise Immunity: N || = 30%, Ny = 30% of Ve CD74HC04M 5510125 |14 Ld SOIC M14.15
atVee =5V CD74HCT04M -55t0 125 14 Ld SOIC M14.15
e HCT Types
. CD54HCO04F -55t0 125 14 Ld CERDIP |F14.3
- 4.5V to 5.5V Operation
- Direct LSTTL Input Logic Compatibility, CD54HCTO04F -551t0 125 14 Ld CERDIP |F14.3
ViL= 0.8V (Max), Viy = 2V (Min) CD54HC04W 5510125 | wafer
- CMOS Input Compatibility, | | <1pA at Vo, VoH
CD54HCT04W -55t0 125 Wafer
CD54HCO04H -55t0 125 Die
CD54HCTO04H -55t0 125 Die

NOTE:

1. When ordering, use the entire part number. Add the suffix 96 to
obtain the variant in the tape and reel.

Pinout
CD54HC04, CD54HCTO04, CD74HCO04, CD74HCTO04
(PDIP, CERDIP, SOIC)
TOP VIEW
\J

1A E E Vee
v [2] 3] 6A
2A [3] 2] 6Y
2v [4] 11] 5A
3a[5] 0] 5Y
3v 6] 9] 2A

GND [7] 8] v

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper IC Handling Procedures. File Number 1471.1
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CD54HC04, CD54HCTO04, CD74HC04, CD74HCTO04

Functional Diagram
1 14
1A Vee
__ 2 ; 13
iNY 6A
3 ; 12
2A 6Y
__ 4 ; 11
2Y 5A
5 ; 10 __
3A 5Y
__ 6 ; 9
3Y 4A
7 8 __
GND — — 4Y
TRUTH TABLE
INPUTS
nA nY
L H
H L
NOTE: H = High Voltage Level, L = Low Voltage Level
Logic Symbol

nA—Do—Do—Do— nY




CD54HC04, CD54HCTO04, CD74HC04, CD74HCTO04

Absolute Maximum Ratings Thermal Information

DC Supply Voltage, Vg -« v v v vveeeiiie e -0.5Vto 7V Thermal Resistance (Typical, Note 2) 834 (°C/W) B3¢ (°CIw)

DC Input Diode Current, ik PDIP Package .. ................. 100 N/A
ForV|<-05VorV|>Vec+05V...................... +20mA CERDIP Package ................ 130 55

DC Output Diode Current, ok SOIC Package................... 180 N/A
ForVp<-05VorVo>Vec+05V ..ol +20mA  Maximum Junction Temperature (Hermetic Package or Die) . . . 175°C

DC Output Source or Sink Current per Output Pin, Ig Maximum Junction Temperature (Plastic Package) ........ 150°C
ForVg>-0.5V0orVo<Vec +05V .o +25mA  Maximum Storage Temperature Range .......... -65°C to 150°C

DC V¢ or Ground Current, Icc or IGND -+« + v v vevveevnnnnn +50mA  Maximum Lead Temperature (Soldering 10s)............. 300°C

(SOIC - Lead Tips Only)
Operating Conditions

Temperature Range (Tp) « .. .o.vvvevnnenennn... -55°C to 125°C
Supply Voltage Range, Vcc
HCTypes ... .. e 2V to 6V
HCT TYPES . . e 4.5V to 5.5V
DC Input or Output Voltage, V|, Vo ... ..o 0V to Ve
Input Rise and Fall Time
2V 1000ns (Max)
A5V, 500ns (Max)
BV 400ns (Max)

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:
2. 835 is measured with the component mounted on an evaluation PC board in free air.

DC Electrical Specifications

CONTIDEI?'TONS 25°C -40°C TO +85°C | -55°C TO 125°C
PARAMETER SYMBOL | Vi(V) |1o(mA) |Vee (V) | MIN | TYP | MAX | MIN MAX MIN MAX | UNITS
HC TYPES

High Level Input ViH - - 2 15 - - 15 - 15 - \
Voliage 45 |315] - I YT - 3.15 - v
6 4.2 - - 4.2 - 4.2 - v
Low Level Input Vi - - 2 - - 0.5 - 0.5 - 0.5 \
Voliage 45 - - 3] - 1.35 - 135 | Vv
6 - - 1.8 - 1.8 - 1.8 Y
High Level Output VoH V| or -0.02 2 1.9 - - 1.9 - 1.9 - \Y
\éﬂtggeL vads Vi [0z | 45 | 24 | - - 4.4 - 4.4 - v
-0.02 6 5.9 - - 5.9 - 5.9 - Y
High Level Output - - - - - - - - - \%
\T/gliaffad . 4 45 |[398]| - N YY) - 37 - v
-5.2 6 5.48 - - 5.34 - 5.2 - v
Low Level Output VoL V| or 0.02 2 - - 0.1 - 0.1 - 0.1 \
\(/:f\)llltggeLoa i Vi Too02 | 45 - - o1 - 0.1 - 0.1 v
0.02 6 - - 0.1 - 0.1 - 0.1 v
Low Level Output - - - - - - - - - Vv
\Tlg:fafoea i 4 45 - - Jo2e] - 0.33 - 0.4 v
5.2 6 - - 0.26 - 0.33 - 0.4 Y
Input Leakage I Ve or - 6 - - +0.1 - +1 - +1 A

Current GND




CD54HC04, CD54HCTO04, CD74HC04, CD74HCTO04

DC Electrical Specifications (Continued)
TEST
CONDITIONS 25°C -40°C TO +85°C | -55°C TO 125°C
PARAMETER SYMBOL | V| (V) [|lo(mMA) |Vcec (V)| MIN | TYP | MAX MIN MAX MIN MAX | UNITS
Quiescent Device Icc Ve or 0 6 - 2 - 20 - 40 HA
Current GND
HCT TYPES
High Level Input ViH - - 4.5t0 - - 2 - 2 - \Y
Voltage 55
Low Level Input Vi - - 45to - 0.8 - 0.8 - 0.8 \
Voltage 55
High Level Output VoH V| or -0.02 45 4.4 - - 4.4 - 4.4 - \
Voltage ViL
CMOS Loads
High Level Output -4 45 3.98 - - 3.84 - 3.7 - Y
Voltage
TTL Loads
Low Level Output VoL V| or 0.02 4.5 - 0.1 - 0.1 - 0.1 \
Voltage VL
CMOS Loads
Low Level Output 4 4.5 - 0.26 - 0.33 - 0.4 \Y
Voltage
TTL Loads
Input Leakage Iy Vee 0 5.5 +0.1 - *1 - *1 MA
Current and
GND
Quiescent Device lcc Ve or 0 5.5 - 2 - 20 - 40 MA
Current GND
Additional Quiescent Alcc Vce - 45to 100 | 360 - 450 - 490 MA
Device Current Per -21 55
Input Pin: 1 Unit Load
(Note)
NOTE: For dual-supply systems theorectical worst case (V| = 2.4V, V¢ = 5.5V) specification is 1.8mA.
HCT Input Loading Table
INPUT UNIT LOADS
nB 1.2
NOTE: Unit Load is Al limit specified in DC Electrical
Specifications table, e.g. 360pA max at 25°C.
Switching Specifications  Input t;, t; = 6ns
25°C -40°C to 85°C | -55°C to 125°C
TEST | Vee ° °
PARAMETER SYMBOL | CONDITIONS| (V) | MIN | TYP | MAX | MIN MAX MIN MAX | UNITS
HC TYPES
Propagation Delay, tpLH: tPHL | CL = 50pF 2 - - 85 - 105 - 130 ns
Input to Output (Figure 1) 15 i i 7 i 21 i 67 s
6 - - 14 - 18 - 22 ns
Propagation Delay, Data Inputto | tp; H. tpyL | CL = 15pF 5 - 6 - - - - - ns

Output Y




CD54HC04, CD54HCTO04, CD74HC04, CD74HCTO04

Switching Specifications  Input t;, t; = 6ns (Continued)

2 (o} -4 (o] [0} 50 12 [0}
TEST Vee 5°C 0°Cto 85°C | -55°Cto 125°C
PARAMETER SYMBOL |CONDITIONS| (V) | MIN | TYP | MAX | MIN MAX MIN MAX | UNITS

Transition Times (Figure 1) tTLH, ttHL | CL = 50pF 2 - - 75 - 95 18 110 ns

4.5 - - 15 - 19 - 22 ns

6 - - 13 - 16 - 19 ns

Input Capacitance C - - - - 10 - 10 - 10 pF
Power Dissipation Capacitance CpD - 5 - 21 - - - - - pF
(Notes 3, 4)
HCT TYPES
Propagation Delay, Input to tpH, tpHL | CL = 50pF 4.5 - - 19 - 24 - 29 ns
Output (Figure 2)
Propagation Delay, Data Inputto | tp; 4, tpyL | CL = 15pF 5 - 7 - - - - - ns
Output Y
Transition Times (Figure 2) tTLHs tTHL | CL = 50pF 45 - - 15 - 19 - 22 ns
Input Capacitance C - - - - 10 - 10 - 10 pF
Power Dissipation Capacitance CpD - 5 - 24 - - - - - pF
(Notes 3, 4)
NOTES:

3. Cpp is used to determine the dynamic power consumption, per gate.
4. Pp= Vcc2 fi (Cpp * CL) where fj = input frequency, C|_ = output load capacitance, Vcc = supply voltage.

Test Circuits and Waveforms

t, = 6ns I‘— —>| I‘— t;=6ns t, = 6ns —=|
V
90% —\- ce
INPUT 500 INPUT

3V

P 10% GND GND
tTHL tTHL
\
INVERTING | INVERTING
OUTPUT | OUTPUT
—{ tpHL —] >
FIGURE 1. HC TRANSITION TIMES AND PROPAGATION FIGURE 2. HCT TRANSITION TIMES AND PROPAGATION
DELAY TIMES, COMBINATION LOGIC DELAY TIMES, COMBINATION LOGIC




CD54HC04, CD54HCTO04, CD74HC04, CD74HCTO04

Dual-In-Line Plastic Packages (PDIP)

E14.3 (JEDEC MS-001-AA ISSUE D)
14 LEAD DUAL-IN-LINE PLASTIC PACKAGE

P T T B T T T T .
N
INDEX
AREA 12 3 N/2
L LT LT L T R T
=
D | E
BASE !
PLANE A2
L™ A ]
SEATING [
PLANE | ¢ L ¢
D1 ]
b —>Dl<— Al *
Bl | |« —>E<— ec—> C
B == | ==
0010 025) @[ c[A] B@l : €s
NOTES:
1. Controlling Dimensions: INCH. In case of conflict between

English and Metric dimensions, the inch dimensions control.

2. Dimensioning and tolerancing per ANSI Y14.5M-1982.

3. Symbols are defined in the “MO Series Symbol List” in Section

10.

2.2 of Publication No. 95.

. Dimensions A, Al and L are measured with the package seated

in JEDEC seating plane gauge GS-3.

. D, D1, and E1 dimensions do not include mold flash or protru-

sions. Mold flash or protrusions shall not exceed 0.010 inch
(0.25mm).

. Eand are measured with the leads constrained to be per-

pendicular to datum [ -C-|.

. eg and ec are measured at the lead tips with the leads uncon-

strained. ec must be zero or greater.

. B1 maximum dimensions do not include dambar protrusions.

Dambar protrusions shall not exceed 0.010 inch (0.25mm).

. N is the maximum number of terminal positions.

Corner leads (1, N, N/2 and N/2 + 1) for E8.3, E16.3, E18.3,
E28.3, E42.6 will have a B1 dimension of 0.030 - 0.045 inch
(0.76 - 1.14mm).

INCHES MILLIMETERS
SYMBOL MIN MAX MIN MAX NOTES
A - 0.210 - 5.33 4
Al 0.015 - 0.39 - 4
A2 0.115 0.195 2.93 4.95 -
B 0.014 0.022 0.356 0.558 -
B1 0.045 0.070 1.15 1.77 8
Cc 0.008 0.014 0.204 0.355 -
D 0.735 0.775 18.66 19.68 5
D1 0.005 - 0.13 - 5
E 0.300 0.325 7.62 8.25 6
El 0.240 0.280 6.10 7.11 5
e 0.100 BSC 2.54 BSC -
ea 0.300 BSC 7.62 BSC 6
e - 0.430 - 10.92 7
L 0.115 0.150 2.93 3.81 4
N 14 14 9
Rev. 0 12/93




CD54HC04, CD54HCTO04, CD74HC04, CD74HCTO04

Ceramic Dual-In-Line Frit Seal Packages (CERDIP)

cl LEAD FINISH

F14.3 MIL-STD-1835 GDIP1-T14 (D-1, CONFIGURATION A)

i + 14 LEAD CERAMIC DUAL-IN-LINE FRIT SEAL PACKAGE
BASE © INCHES MILLIMETERS
L METAL SYMBOL MIN MAX MIN MAX | NOTES
ﬂ < bl—=[| ) A - 0.200 - 5.08 -
M (b)M >l = b 0.014 0.026 0.36 0.66 2
SECTION AA bl 0.014 0.023 0.36 0.58 3
[$foeo O[c |25 B[p B b2 0.045 | 0.065 1.14 1.65 -
| |
BASE | b3 0.023 0.045 0.58 1.14 4
PLANE c 0.008 0.018 0.20 0.46 2
searine W H HH
PLANE cl 0.008 0.015 0.20 0.38 3
- 0.785 - 19.94 5
Sl >
b A A E 0.220 0.310 5.59 7.87 5
—| |- —>|
b || e 0.100 BSC 2.54 BSC -
|-$-|ccc ®|C IA_B ©—I_|D© H9'|aaa@|c|A'B@ D@ eA 0.300 BSC 7.62 BSC -
eA/2 0.150 BSC 3.81 BSC -
NOTES:
. . o L 0.125 0.200 3.18 5.08 -
1. Index area: A notch or a pin one identification mark shall be locat-
ed adjacent to pin one and shall be located within the shaded Q 0.015 0.060 0.38 1.52
area shown. The manufacturer’s identification shall not be used S1 0.005 - 0.13 -
as a pin one identification mark. q 900 1050 900 1050 .
2. The maximum limits of lead dimensions b and c or M shall be
measured at the centroid of the finished lead surfaces, when aaa ) 0.015 ) 0.38 )
solder dip or tin plate lead finish is applied. bbb - 0.030 - 0.76 -
3. Dimensions bl and c1 apply to lead base metal only. Dimension ccc - 0.010 - 0.25 -
M applies to lead plating and finish thickness. M ; 0.0015 ; 0.038 2.3
4. Corner leads (1, N, N/2, and N/2+1) may be configured with a
. . ) . . . N 14 14 8
partial lead paddle. For this configuration dimension b3 replaces
dimension b2. Rev. 0 4/94

. This dimension allows for off-center lid, meniscus, and glass

overrun.

. Dimension Q shall be measured from the seating plane to the

base plane.

7. Measure dimension S1 at all four corners.

. N is the maximum number of terminal positions.

9. Dimensioning and tolerancing per ANSI Y14.5M - 1982.

10.

Controlling dimension: INCH.
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Small Outline Plastic Packages (SOIC)

- M14.15 (JEDEC MS-012-AB ISSUE C)

N _ 14 LEAD NARROW BODY SMALL OUTLINE PLASTIC PACKAGE
AREA A H []0.250.010 @ [e @ | INCHES MILLIMETERS
Ve - symBoL | MIN MAX MIN MAX | NOTES
A 0.0532 | 00688 | 1.35 1.75 -
h m’ IE_H — Al 0.0040 | 0.0008 | 0.10 0.25 -
- B 0013 | 0020 | 033 051 9
SEATING PLANE c 0.0075 | 0.0098 | 0.19 0.25 -
| 1 , | Al _>| < xaes D 0.3367 | 03444 | 855 8.75
« E 0.1497 | 01574 | 3.80 4.00
) v _/ A 2\l J[ e 0.050 BSC 1.27BSC :
o e ‘ ‘ . 0‘/\ _/§ H 0.2284 | 02440 | 5.80 6.20 -
c h 0.0099 | 00196 | 0.25 0.50 5
Ell= [a] 0100000 ] L 0016 | 0050 | 0.40 1.27 6
[ 0250010 @[ c [ @[ D] N m m >
o 00 80 00 80 -
NOTES: Rev. 0 12/93

1. Symbols are defined in the “MO Series Symbol List” in Section
2.2 of Publication Number 95.

2. Dimensioning and tolerancing per ANSI Y14.5M-1982.

3. Dimension “D” does not include mold flash, protrusions or gate
burrs. Mold flash, protrusion and gate burrs shall not exceed
0.15mm (0.006 inch) per side.

4. Dimension “E” does not include interlead flash or protrusions. In-
terlead flash and protrusions shall not exceed 0.25mm (0.010
inch) per side.

5. The chamfer on the body is optional. If it is not present, a visual
index feature must be located within the crosshatched area.

. “L” is the length of terminal for soldering to a substrate.
. “N” is the number of terminal positions.
. Terminal numbers are shown for reference only.

. The lead width “B”, as measured 0.36mm (0.014 inch) or greater
above the seating plane, shall not exceed a maximum value of
0.61mm (0.024 inch).

10. Controlling dimension: MILLIMETER. Converted inch dimen-
sions are not necessarily exact.
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All Harris Semiconductor products are manufactured, assembled and tested under ISO9000 quality systems certification.

Harris Semiconductor products are sold by description only. Harris Semiconductor reserves the right to make changes in circuit design and/or specifications at
any time without notice. Accordingly, the reader is cautioned to verify that data sheets are current before placing orders. Information furnished by Harris is
believed to be accurate and reliable. However, no responsibility is assumed by Harris or its subsidiaries for its use; nor for any infringements of patents or other
rights of third parties which may result from its use. No license is granted by implication or otherwise under any patent or patent rights of Harris or its subsidiaries.
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