
74HCU04-SMD
 

1. General description

The 74HCU04 is a hex unbuffered inverter. Inputs include clamp diodes. This enables the 
use of current limiting resistors to interface inputs to voltages in excess of VCC. 

2. Features and benefits

 Complies with JEDEC standard JESD7A

 Balanced propagation delays

 ESD protection:

 HBM JESD22-A114F exceeds 2000 V

 MM JESD22-A115-A exceeds 200 V

 Multiple package options

 Specified from 40 C to +125 C

3. Ordering information

 

74HCU04
Hex unbuffered inverter
Rev. 7 — 8 December 2015

Product data sheet

Table 1. Ordering information

Type number Package

Temperature 
range

Name Description Version

74HCU04D 40 C to +125 C SO14 plastic small outline package; 14 leads; body width 3.9 mm SOT108-1

74HCU04DB 40 C to +125 C SSOP14 plastic shrink small outline package; 14 leads; body width 
5.3 mm

SOT337-1

74HCU04PW 40 C to +125 C TSSOP14 plastic thin shrink small outline package; 14 leads; 
body width 4.4 mm

SOT402-1

74HCU04BQ 40 C to +125 C DHVQFN14 plastic dual in-line compatible thermal enhanced very thin 
quad flat package; no leads; 14 terminals; 
body 2.5  3  0.85 mm

SOT762-1

HEX INVERTER SMD
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4. Functional diagram

 

5. Pinning information

 

Fig 1. Logic symbol Fig 2. IEC logic symbol Fig 3. Logic diagram (one 
inverter)

(1) This is not a supply pin. The substrate is attached to this 
pad using conductive die attach material. There is no 
electrical or mechanical requirement to solder this pad. 
However, if it is soldered, the solder land should remain 
floating or be connected to VCC.

Fig 4. Pin configuration SO14 and (T)SSOP14 Fig 5. Pin configuration DHVQFN14
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5.1 Pin description
 

6. Functional description

 

7. Limiting values

 

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

[2] For SO14 package: Ptot derates linearly with 8 mW/K above 70 C.

For (T)SSOP14 packages: Ptot derates linearly with 5.5 mW/K above 60 C.

For DHVQFN14 packages: Ptot derates linearly with 4.5 mW/K above 60 C.

Table 2. Pin description

Symbol Pin Description

1A, 2A, 3A, 4A, 5A, 6A 1, 3, 5, 9, 11, 13 data input

1Y, 2Y, 3Y, 4Y, 5Y, 6Y 2, 4, 6, 8, 10, 12 data output

GND 7 ground (0 V)

VCC 14 supply voltage

Table 3. Function table
H = HIGH voltage level; L = LOW voltage level

Input Output

nA nY

L H

H L

Table 4. Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134).

Symbol Parameter Conditions Min Max Unit

VCC supply voltage 0.5 +7.0 V

IIK input clamping current VI < 0.5 V or VI > VCC + 0.5 V [1] - 20 mA

IOK output clamping current VO < 0.5 V or VO > VCC + 0.5 V [1] - 50 mA

IO output current 0.5 V < VO < VCC + 0.5 V - 25 mA

ICC supply current - 50 mA

IGND ground current 50 - mA

Tstg storage temperature 65 +150 C

Ptot total power dissipation SO14, (T)SSOP14 and DHVQFN14 
packages

[2] - 500 mW
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8. Recommended operating conditions

 

9. Static characteristics

 

Table 5. Recommended operating conditions
Voltages are referenced to GND (ground = 0 V).

Symbol Parameter Conditions Min Typ Max Unit

VCC supply voltage 2.0 5.0 6.0 V

VI input voltage 0 - VCC V

VO output voltage 0 - VCC V

Tamb ambient temperature 40 +25 +125 C

Table 6. Static characteristics
Voltages are referenced to GND (ground = 0 V).

Symbol Parameter Conditions 25 C 40 C to +85 C 40 C to +125 C Unit

Min Typ Max Min Max Min Max

VIH HIGH-level 
input voltage

VCC = 2.0 V 1.7 1.4 - 1.7 - 1.7 - V

VCC = 4.5 V 3.6 2.6 - 3.6 - 3.6 - V

VCC = 5.5 V 4.8 3.4 - 4.8 - 4.8 - V

VIL LOW-level 
input voltage

VCC = 2.0 V - 0.6 0.3 - 0.3 - 0.3 V

VCC = 4.5 V - 1.9 0.9 - 0.9 - 0.9 V

VCC = 5.5 V - 2.6 1.2 - 1.2 - 1.2 V

VOH HIGH-level 
output voltage

VI = VIH or VIL

IO = 20 A; VCC = 2.0 V 1.8 2.0 - 1.8 - 1.8 - V

IO = 20 A; VCC = 4.5 V 4.0 4.5 - 4.0 - 4.0 - V

IO = 4.0 mA; VCC = 4.5 V 3.98 4.32 - 3.84 - 3.7 - V

IO = 20 A; VCC = 6.0 V 5.5 6.0 - 5.5 - 5.5 - V

IO = 5.2 mA; VCC = 6.0 V 5.48 5.81 - 5.34 - 5.2 - V

VOL LOW-level 
output voltage

VI = VIH or VIL

IO = 20 A; VCC = 2.0 V - 0 0.2 - 0.2 - 0.2 V

IO = 20 A; VCC = 4.5 V - 0 0.5 - 0.5 - 0.5 V

IO = 4.0 mA; VCC = 4.5 V - 0.15 0.26 - 0.33 - 0.4 V

IO = 20 A; VCC = 6.0 V - 0 0.5 - 0.5 - 0.5 V

IO = 5.2 mA; VCC = 6.0 V - 0.16 0.26 - 0.33 - 0.4 V

II input leakage 
current

VI = VCC or GND; 
VCC = 6.0 V

- - 0.1 - 1.0 - 1.0 A

ICC supply current VI = VCC or GND; IO = 0 A; 
VCC = 6.0 V

- - 2 - 20 - 20 A

CI input 
capacitance

- 3.5 - - - - - pF
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10. Dynamic characteristics

 

[1] tpd is the same as tPHL, tPLH.

[2] tt is the same as tTHL, tTLH.

[3] CPD is used to determine the dynamic power dissipation (PD in W).

PD = CPD  VCC
2  fi  N + (CL  VCC

2  fo) where:

fi = input frequency in MHz;

fo = output frequency in MHz;

CL = output load capacitance in pF;

VCC = supply voltage in V;

N = number of inputs switching;

(CL  VCC
2  fo) = sum of outputs.

Table 7. Dynamic characteristics
Voltages are referenced to GND (ground = 0 V); For test circuit see Figure 7.

Symbol Parameter Conditions 25 C  40 C to 
+85 C

40 C to 
+125 C

Unit

Typ Max Max Max

tpd propagation delay nA to nY; see Figure 6 [1]

VCC = 2.0 V; CL = 50 pF 19 70 90 105 ns

VCC = 4.5 V; CL = 50 pF 7 14 18 21 ns

VCC = 5.0 V; CL = 15 pF 5 - - - ns

VCC = 6.0 V; CL = 50 pF 6 12 15 18 ns

tt transition time see Figure 6 [2]

VCC = 2.0 V; CL = 50 pF 19 75 95 110 ns

VCC = 4.5 V; CL = 50 pF 7 15 19 22 ns

VCC = 6.0 V; CL = 50 pF 6 13 16 19 ns

CPD power dissipation 
capacitance

per inverter; VI = GND to VCC
[3] 10 - - - pF
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11. Waveforms

 

12. Typical transfer characteristics

 

VM = 0.5  VCC; VI = GND to VCC. Definitions for test circuit:

CL = Load capacitance including jig and probe 
capacitance.

RT = Termination resistance should be equal to output 
impedance Zo of the pulse generator.

Fig 6. The input (nA) to output (nY) propagation 
delay times

Fig 7. Test circuit for measuring switching times

Tamb = 25 C. Tamb = 25 C.

Fig 8. VCC = 2.0 V; IO = 0 A Fig 9. VCC = 4.5 V; IO = 0 A
74HCU04 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2015. All rights reserved.
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Tamb = 25 C.

fi = 1 kHz at VO is constant

Fig 10. VCC = 6.0 V; IO = 0 A Fig 11. Test set-up for measuring forward 
transconductance

gfs

IO

VI
---------=

Tamb = 25 C.

Fig 12. Typical forward transconductance as a function of the supply voltage
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13. Application information

Some applications are:

• Linear amplifier (see Figure 13)

• Crystal oscillator design (see Figure 14)

• Astable multivibrator (see Figure 15)

Remark: All values given are typical unless otherwise specified.

 

 

Maximum Vo(p-p) = VCC  2.0 V centered at 0.5  VCC.

Gol = open loop gain

Gv = voltage gain

R1  3 k, R2  1 M

ZL > 10 k; Gol = 20 (typical)

VCC = 6.0 V

Typical unity gain bandwidth product is 5 MHz.

C1 = 47 pF (typical)

C2 = 33 pF (typical)

R1 = 1 M to 10 M (typical

R2 optimum value depends on the frequency and 
required stability against changes in VCC or average 
minimum ICC. ICC is typically 5 mA at VCC = 5 V and 
fi = 10 MHz.

Fig 13. Used as a linear amplifier Fig 14. Crystal oscillator configuration

Gv

Gol

1
R1
R2
------- 1 Gol+ +

---------------------------------------–=

Table 8. External components for resonator (f < 1 MHz)
All values given are typical and must be used as an initial set-up.

Frequency R1 R2 C1 C2

10 kHz to 15.9 kHz 22 M 220 k 56 pF 20 pF

16 kHz to 24.9 kHz 22 M 220 k 56 pF 10 pF

25 kHz to 54.9 kHz 22 M 100 k 56 pF 10 pF

55 kHz to 129.9 kHz 22 M 100 k 47 pF 5 pF

130 kHz to 199.9 kHz 22 M 47 k 47 pF 5 pF

200 kHz to 349.9 kHz 10 M 47 k 47 pF 5 pF

350 kHz to 600 kHz 10 M 47 k 47 pF 5 pF
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Table 9. Optimum value for R2

Frequency R2 Optimum for

3 kHz 2.0 k minimum required ICC

8.0 k minimum influence due to change in VCC

6 kHz 1.0 k minimum required ICC

4.7 k minimum influence by VCC

10 kHz 0.5 k minimum required ICC

2.0 k minimum influence by VCC

14 kHz 0.5 k minimum required ICC

1.0 k minimum influence by VCC

>14 kHz - replace R2 by C3 with a typical value of 35 pF

The average ICC (mA) is approximately 
3.5 + 0.05  f (MHz)  C (pF) at VCC = 5.0 V.

VCC = 2.0 V

VCC = 3.0 V

VCC = 4.0 V

VCC = 5.0 V

VCC = 6.0 V

Tamb = 25 C.

Fig 15. Astable multivibrator Fig 16. Input capacitance as function of input voltage

f
1
T
--- 1

2.2RC
---------------=

RS 2 R
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14. Package outline

 

Fig 17. Package outline SOT108-1 (SO14)
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Fig 18. Package outline SOT337-1 (SSOP14)
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Fig 19. Package outline SOT402-1 (TSSOP14)
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Fig 20. Package outline SOT762-1 (DHVQFN14)
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15. Abbreviations

 

16. Revision history

 

Table 10. Abbreviations

Acronym Description

CMOS Complementary Metal Oxide Semiconductor

LSTTL Low-power Schottky Transistor-Transistor Logic

ESD ElectroStatic Discharge

HBM Human Body Model

MM Machine Model 

CDM Charge Device Model

TTL Transistor-Transistor Logic

Table 11. Revision history

Document ID Release date Data sheet status Change notice Supersedes

74HCU04 v.7 20151208 Product data sheet - 74HCU04 v.6

Modifications: • Type number 74HCU04N (SOT27-1) removed.

• Conditions VIL and VIH corrected (errata).

74HCU04 v.6 20121227 Product data sheet - 74HCU04 v.5

Modifications: • New general description.

74HCU04 v.5 20120806 Product data sheet - 74HCU04 v.4

Modifications: • Measurement points added to figure 6 (errata).

74HCU04 v.4 20111212 Product data sheet - 74HCU04 v.3

Modifications: • Legal pages updated.

74HCU04 v.3 20100916 Product data sheet - 74HCU04_CNV v.2

74HCU04_CNV v.2 19970826 Product specification - -
74HCU04 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2015. All rights reserved.

Product data sheet Rev. 7 — 8 December 2015 14 of 17

www.sycelectronica.com.ar


	1. General description
	2. Features and benefits
	3. Ordering information
	4. Functional diagram
	5. Pinning information
	5.1 Pin description

	6. Functional description
	7. Limiting values
	8. Recommended operating conditions
	9. Static characteristics
	10. Dynamic characteristics
	11. Waveforms
	12. Typical transfer characteristics
	13. Application information
	14. Package outline
	15. Abbreviations
	16. Revision history
	17. Legal information
	17.1 Data sheet status
	17.2 Definitions
	17.3 Disclaimers
	17.4 Trademarks

	18. Contact information
	19. Contents


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 793.000]
>> setpagedevice




