SN54HCU04, SN74HCU04

HEX INVERTERS

SCLS079E - MARCH 1984 — REVISED MARCH 2004

® Wide Operating Voltage Range of 2V to 6 V
® Outputs Can Drive Up To 10 LSTTL Loads
® Low Power Consumption, 20-uA Max Igc

SN54HCU04 . .. J OR W PACKAGE

SN74HCU04 . ..D, DB, N, NS, OR PW PACKAGE

(TOP VIEW)
1A[1 U14]VCC
1Y [] 2 13[] 6A
2A[]l3 12[] 6Y
2Y (|4 11]] 5A
3A[l5 10[] 5y
3v[]e 9] 4A

GND[]7 8|l ay

description/ordering information

Typical tod =
+4-mA Output Drive at 5V
Low Input Current of 1 uA Max
Unbuffered Outputs

7 ns

SN54HCUO04 . . . FK PACKAGE

(TOP VIEW)
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NC - No internal connection

The "HCUO04 devices contain six independent inverters. They perform the Boolean function Y = A in positive

logic.

ORDERING INFORMATION
a PACKAGE! PARTNUMBER |  MARKING
PDIP - N Tube of 25 SN74HCUO04N SN74HCUO4N
Tube of 50 SN74HCU04D
SOIC-D Reel of 2500 SN74HCU04DR HCU04
Reel of 250 SN74HCU04DT
-40°C to 85°C SOP - NS Reel of 2000 SN74HCU04NSR HCU04
SSOP - DB Reel of 2000 SN74HCU04DBR HU04
Reel of 90 SN74HCU04PW
TSSOP - PW Reel of 2000 SN74HCU04PWR HCU04
Reel of 250 SN74HCUO04PWT
CDIP-J Tube of 25 SNJ54HCU04J SNJ54HCU04J
-55°C to 125°C | CFP - W Tube of 150 SNJ54HCU04W SNJ54HCU04W
LCCC - FK Tube of 55 SNJ54HCUO4FK SNJ54HCUO4FK

t Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines are

available at www.ti.com/sc/package.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

standard
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SN54HCU04, SN74HCU04
HEX INVERTERS

SCLS079E - MARCH 1984 — REVISED MARCH 2004

logic diagram (positive logic)

FUNCTION TABLE
(each inverter)

INPUT OUTPUT
A Y
H L
L H

D

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T

Supply voltage range, VoG -« oo oo oo -05Vto7V
Input clamp current, Ik (Vi <0orV|>Vege)(seeNote 1) ... 20 mA
Output clamp current, Iog (Vo <0orVo>Vee)(seeNote 1) ... 120 mA
Continuous output current, g (Vo =0toVeg) oo 125 mA
Continuous current through Voo or GND ..o e 50 mA
Package thermal impedance, 6 a (see Note 2): Dpackage .............ccoiiiiiiiiiiiinnenn. 86°C/W
DBpackage ............iiiiiiiiiii 96°C/W
Npackage ..., 80°C/W
NSpackage .............ciiiiiiiiiiinina... 76°C/W
PWpackage ...........ccoiiiiiiiiiiiinn.. 113°C/W

Storage temperature range, Tstg

-65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1.

The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51-7.

recommended operating conditions (see Note 3)

SN54HCU04 SN74HCU04
MIN NOM MAX| MIN NOM MAX UNIT
Vce Supply voltage 2 5 6 2 5 6 \%
Vecc=2V 1.7 1.7
VIH High-level input voltage Ve =45V 3.6 3.6 vV
Vcc =6V 4.8 4.8
Vcc=2V 05 0.5
ViL Low-level input voltage Vcc=45V 1.35 1.35 \Y%
Vcc =6V 1.8 1.8
V) Input voltage 0 Vee 0 Vce \
Vo Output voltage 0 Vce 0 Vce \
TA Operating free-air temperature -55 125 -40 85 °C
NOTE 3: All unused inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN54HCU04, SN74HCU04
HEX INVERTERS

SCLS079E - MARCH 1984 — REVISED MARCH 2004

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

Ta =25°C SN54HCUO04 | SN74HCU04
PARAMETER TEST CONDITIONS Vce MIN _ TYP  MAX| MIN MAX| MIN WAX UNIT
2V 1.8 1.8 1.8
IOH = —20 pA 45V 4 4 4
VOH V) =Vgc or GND 6V 5.5 5.5 55 \%
loH = -4 mA 45V 3.98 3.7 3.84
IoH =-5.2mA 6V 5.48 5.2 5.34
2V 0.2 0.2 0.2
loL =20 uA 45V 0.5 0.5 0.5
VoL V| =Vgg or GND 6V 0.5 0.5 0.5 \Y;
loL=4mA 45V 0.26 0.4 0.33
loL=5.2mA 6V 0.26 0.4 0.33
| Vi=Vccor0 6V +100 +1000 +1000 nA
Icc V|i=VggorO, lop=0 6V 2 40 20 UA
Ci 2Vto6V 3 10 10 10 pF

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

FROM TO Ta = 25°C SN54HCU04 | SN74HCU04
PARAMETER Vce UNIT

(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
2V 40 80 120 100

tod A Y 45V 8 16 24 20| ns
6V 7 14 20 17
2V 38 75 110 95

tf Y 45V 8 15 22 19| ns
6V 6 13 19 16

operating characteristics, Tp = 25°C
PARAMETER TEST CONDITIONS | TYP | UNIT

de Power dissipation capacitance per inverter No load 20 pF
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SN54HCU04, SN74HCU04
HEX INVERTERS

SCLS079E - MARCH 1984 — REVISED MARCH 2004

PARAMETER MEASUREMENT INFORMATION

From Output Test — Vee
Under Test Point Input _/:[ 50% | 50%
ov

CL =50 pF |
(see Note A) & tPLH —P: l‘- tPHL —>:
In-Phase | | 90% i 7R U VoH
LOAD CIRCUIT Output | 1oy %: : : 50%, .
oL
| > et | —>
[ tpyL — [ tpLy P
o — VOH
———Vcc  Out-of-Phase 90% X 50% 500 £, 90%
. 90% 90% . 0%, -
Input ; 053 % A| % 5 6%/ Output | 0% L VoL
| | oy — —» et
—» [t —» €t
' | f Ttr is not applicable to '"HCU devices.
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS
INPUT RISE AND FALL TIMES PROPAGATION DELAY AND OUTPUT TRANSITION TIMES

NOTES: A. Ci includes probe and test-fixture capacitance.
B. Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following
characteristics: PRR <1 MHz, Zo =50 Q, ty =6 ns, tf=6 ns.
C. The outputs are measured one at a time, with one input transition per measurement.
D. tpLH and tpHL are the same as tpqg.

Figure 1. Load Circuit and Voltage Waveforms
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i3 Texas PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 30-Dec-2020
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A I<_ KO
; i
& Bo W
Reel T l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ 1
_f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO OO O 07—/ Sprocket Holes
|
T
o, —
4--—4--A
Q3 1 Q4 User Direction of Feed
[ .S
T
N
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1 (mm)
SN74HCUO4DR SOIC D 14 2500 330.0 16.8 6.5 9.5 2.1 8.0 16.0 Q1
SN74HCUO4DR SOIC D 14 2500 330.0 16.4 6.5 9.0 21 8.0 16.0 Q1
SN74HCUO4DR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
SN74HCU04DRG4 SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
SN74HCU04DRG4 SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
SN74HCUO04DT SOIC D 14 250 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
SN74HCUO4NSR SO NS 14 2000 330.0 16.4 8.2 105 | 25 12.0 | 16.0 Q1
SN74HCUO04PWR TSSOP PW 14 2000 330.0 124 6.9 5.6 1.6 8.0 12.0 Q1
SN74HCUO4PWR TSSOP PW 14 2000 330.0 124 6.9 5.6 1.6 8.0 12.0 Q1
SN74HCU04PWRG4 TSSOP PW 14 2000 330.0 124 6.9 5.6 1.6 8.0 12.0 Q1
SN74HCUO4PWT TSSOP PW 14 250 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1

Pack Materials-Page 1



i3 TExAs PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 30-Dec-2020
TAPE AND REEL BOX DIMENSIONS
/’;/
-
< -2
e s
\\// \\//
*All dimensions are nominal
Device Package Type [Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74HCU04DR SOIC D 14 2500 364.0 364.0 27.0
SN74HCU04DR SOIC D 14 2500 853.0 449.0 35.0
SN74HCU04DR SOIC D 14 2500 333.2 345.9 28.6
SN74HCU04DRG4 SOIC D 14 2500 853.0 449.0 35.0
SN74HCU04DRG4 SOIC D 14 2500 333.2 345.9 28.6
SN74HCU04DT SOIC D 14 250 210.0 185.0 35.0
SN74HCUO04NSR SO NS 14 2000 853.0 449.0 35.0
SN74HCU04PWR TSSOP PW 14 2000 853.0 449.0 35.0
SN74HCUO4PWR TSSOP PW 14 2000 364.0 364.0 27.0
SN74HCU04PWRG4 TSSOP PW 14 2000 853.0 449.0 35.0
SN74HCUO04PWT TSSOP PW 14 250 853.0 449.0 35.0

Pack Materials-Page 2



MECHANICAL DATA

FK (S—=CQCC—N*x*) LEADLESS CERAMIC CHIP CARRIER
28 TERMINAL SHOWN
. 18 17 16 15 14 13 12 o o R ;
TERMINALS
s ~ i MIN | MAX | MIN | MAX
19 1
" 0.342 | 0.358 | 0.307 | 0.358
20 10 (8,69) | (9,09) | (7,80) | (9,09)
. ; - 0.442 | 0.458 | 0.406 | 0.458
- (11,23) | (11,63) | (10,31) | (11,63)
22 8 L4 0.640 | 0.660 | 0.495 | 0.560
A SQ . : (16,26) |(16,76) | (12,58) |(14,22)
. 0.740 | 0.761 | 0.495 | 0.560
24 6 (18,78) [(19,32) | (12,58) |(14,22)
0.938 | 0.962 | 0.850 | 0.858
25 5
Y 8 1(23.83)|(24.43)| (216) | (21.8)
o 1041 | 1165 | 1.047 | 1.063
26 27 28 1 2 3 4 (28,99)[(29,59) | (26,6) | (27,0)
N 0.080 (2,03)
il 0.064 (1,63)
£ 0020 (051) L
0.010 (0,25)
0,045 (1,14)
0.035 (0,89)
A L
A
0.028 ( 4 # L_’L__ | 0.045 (1,14)
0.022 (0,54) 0.050 (1.27) 0.035 (0,39)
4040140/D 01/11

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. This package can be hermetically sealed with a metal lid.
D. Falls within JEDEC MS—004

w3 TExas
INSTRUMENTS

www.ti.com



MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

0,51

14 8

HHHHHHA
o l queplmi
EERRRE: o

(=}

o

15
| | oo

v \ / Seating Plane $ J—\
— 2,00 MAX ©[0.10

PINS
DIM 14 16 20 24
A MAX 10,50 10,50 12,90 15,30
A MIN 9,90 9,90 12,30 14,70

4040062/C 03/03

NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.

»TEXAS

www.ti.com




GENERIC PACKAGE VIEW
J 14 CDIP - 5.08 mm max height

CERAMIC DUAL IN LINE PACKAGE

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4040083-5/G

13 TEXAS
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PACKAGE OUTLINE

JOO14A CDIP - 5.08 mm max height
CERAMIC DUAL IN LINE PACKAGE
PIN 11 4X .005 MIN
.015-.060 TYP
(OPTIONAL) T [0.13] [0.38-1.52]

12X

-
o
o

[2.54

T
I
-

E
E
::]8

E ~
pr“lﬁr“lr“lﬁ

.245-.283
[6.22-7.19]

.308-.314
[7.83-7.97]
AT GAGE PLANE

.754-.785

::] [19.15-19.94]

_E .015

[0.38]

.

=t

14X .045-.065 J
[1.15-1.65]

GAGE PLANE

\a-l [ 00-150 ,.,\\4-—* -
TYP 14X .008-.014

[0.2-0.36]

2 MAX TYP
[5.08]

[ 14X .014-.026

[0.36-0.66]
| [.010[0.25][C|A[B]

A3 MIN TYP
13.3]

SEATING PLANE

4214771/A 05/2017

NOTES:

1. All controlling linear dimensions are in inches. Dimensions in brackets are in millimeters. Any dimension in brackets or parenthesis are for
reference only. Dimensioning and tolerancing per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This package is hermitically sealed with a ceramic lid using glass frit.
4. Index point is provided on cap for terminal identification only and on press ceramic glass frit seal only.

5. Falls within MIL-STD-1835 and GDIP1-T14.

W o s

www.ti.com




EXAMPLE BOARD LAYOUT
JOO14A CDIP - 5.08 mm max height

CERAMIC DUAL IN LINE PACKAGE

[e——— (.300 ) TYP

[7.62] SEE DETAIL B
SEE DETAIL A—\y/ - P \/_

1

/

/,—
+

e
\
\

I
-y ! ©
12X (1100 ) | |
[2.54] | i
& | O
| SYMM
=B
14X (% .039) |
"o | ©
|
© ! ©
|
© | O
SYMM
LAND PATTERN EXAMPLE
NON-SOLDER MASK DEFINED
SCALE: 5X
002 MAX —‘ (.063)
[0.05] [1.6]
ALL AROUND I METAL (¢ .063)
SOLDER MASK [1.6]
-~ OPENING
\METAL ‘“,
_/ 002 MAX
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MECHANICAL DATA

D (R*PDSO*GIZI) PLASTIC SMALL OUTLINE
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4040047-5/M  06/11

All linear dimensions are in inches (millimeters).
This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall

not exceed 0.006 (0,15) each side.
Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.

Reference JEDEC MS-012 variation AB.

NOTES:

m@ &w»
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LAND PATTERN DATA

D (R—PDSO—G14)

PLASTIC SMALL OUTLINE

Stencil Openings

EXOmpl?N?)(t):r((j) )quout (Note D)
12¢1.27 ] 140,95
’« ‘ 12x1.27
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Example
Non Soldermask Defined Pad

——l=—0.07 ]

Sce————

Example
Pad Geometry
(See Note C)

Example
Solder Mask Opening
(See Note E)

4211283-3/E 08/12

NOTES: All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Publication IPC—7351 is recommended for alternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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MECHANICAL DATA

PW (R—PDSO—-G14) PLASTIC SMALL OUTLINE

Tf

0,30
0,65 O (40,10 @
14

AT

1
1

—>
\
\
/
/

ENES

an
() ]
D>
N O
(@) N

—— w

0,15 NOM // /—\
/
- \
(
4 Cage Pﬂi

L.

IEELEE

Onfga 7—/
5,10 ) 0,75
4Z9(§ 0,50
| \ (Y \
T ¢ seotng Plove ¢, S L
AN /
L 1,20 MAX 882 1 [&]0,10 —

4040064-3/G  02/1

NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
. This drawing is subject to change without notice.
Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall

not exceed 0,15 each side.
@ Body width does not include interlead flash. Interlead flash shall not exceed 0,25 each side.

E. Falls within JEDEC MO-153

w3 TEXAS
INSTRUMENTS

www.ti.com



LAND PATTERN DATA

PW (R—PDSO—G14)

PLASTIC SMALL OUTLINE

Example Board Layout
(Note C)
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Stencil Openings
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Example
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(See Note C)

Example
Solder Mask Opening
(See Note E)

(Note D)
—— 14x0,30
——I 12x0,65
OO
Uutuut
5,60
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4211284-2/G  08/15

All linear dimensions are in millimeters.
This drawing is subject to change without natice.

NOTES:
Publication IPC-7351 is recommended for alternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release.
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

Customers should

TeExAS
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—-IN—LINE PACKAGE

16 PINS SHOWN
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)

\
‘\ /’ 14/18 Pin Only

- 20 Pin vendor option &

4040049/ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
Tl products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, or other requirements. These resources are subject to change without notice. Tl grants you
permission to use these resources only for development of an application that uses the Tl products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other Tl intellectual property right or to any third party
intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any claims, damages,
costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale (https:www.ti.com/legal/termsofsale.html) or other applicable terms available either
on ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's
applicable warranties or warranty disclaimers for Tl products.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2021, Texas Instruments Incorporated



