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Hex Inverter

General Description

The VHC/VHCTO04 is an advanced high speed CMOS IN-
VERTER fabricated with silicon gate CMOS technology. It
achieves the high speed operation similar to equivalent Bi-
polar Schottky TTL while maintaining the CMOS low power
dissipation.

The internal circuit is composed of 3 stages including buffer
output, which provide high noise immunity and stable output.
An input protection circuit ensures that 0V-7V can be ap-
plied to the input pins without regard to the supply voltage.
This device can be used to interface 5V to 3V systems and
two supply systems such as battery back up. This circuit pre-
vents device destruction due to mismatched supply and in-
put voltages.
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Features
m High Speed:
VHC t 4 =3.8ns (lyp) at Vo = 5V
VHCT t,q = 4.7 ns (lyp) at Vg = 5V
® High noise immunity:
VHC Vyn = VL = 28% Vg (Min)
VHCT V| = 2.0V, V| = 0.8V
® Power down protection:
VHC inputs only
VHCT inputs and outputs
Low Noise:
VHC Vg p = 0.4V (typ
VHCT Vg p = 0.8V (typ)
® Low power dissipation:
loc =2 A (Max) @ T, = 25°C
® Pin and function compatible with 74HC/HCT04

Ordering Code:

Commercial Package Number Package Description
74VHCO04M M14A 14-Lead Molded JEDEC SOIC
74VHCO04SJ M14D 14-Lead Molded EIAJ SOIC
74VHCO4MTC MTC14 14-Lead Molded JEDEC Type 1 TSSOP
74VHCO4N N14A 14-Lead Molded DIP
74VHCT04M M14A 14-Lead Molded JEDEC SOIC
74VHCT04SJ M14D 14-Lead Molded EIAJ SOIC
74VHCTO4MTC MTC14 14-Lead Molded JEDEC Type 1 TSSOP
74VHCTO4N N14A 14-Lead Molded DIP

Logic Symbol

Surface mount packages are also available on Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.
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Supply Voltage (Vo)
DC Input Voltage (V)
DC Output Voltage (VouT)
VHC
VHCT (Note 2)
Input Diode Current (1)
Output Diode Current (lok)
VHC
VHCT
DC Output Current (IoyT)
DC V/GND Current (lec)
Storage Temperature (Tgrg)
Lead Temperature (T_)
(Soldering, 10 seconds)

Absolute Maximum Ratings (Note 1)

-0.5V to +7.0V
-0.5V to +7.0V

~0.5V to Vg + 0.5V

-0.5V to 7.0V
-20 mA

+20 mA
-20 mA
+25 mA
+50 mA

-65°C to +150°C

260°C

DC Electrical Characteristics for VHC

Recommended Operating

Conditions
(Note 3)
Supply Voltage (Vec)
VHC 2.0V o +5.5V
VHCT 4.5V o +5.5V
Input Voltage (V) 0V to +5.5V
Output Voltage (Vour) 0V 1o Ve
Operating Temperature (TopRg)
74VHC/VHCT -40°C to +85°C
Input Rise and Fall Time (1, t;)
Vee = 3.3V 0.3V (VHC only) 0 ~ 100 ns/V
Vg = 5.0V 0.5V 0 ~ 20 ns/V

Note 1: Absolute Maximum Ratings are values beyond which the device
may be damaged or have its useful life impaired. The databook specifications
should be met, without exception, to ensure that the system design is reliable
over its power supply, temperature, and output/input loading variables. Fair-
child does not recommend operation outside databook specifications.

Note 2: Vgyt > Ve only if output is in H state.

Note 3: Unused inputs must be held HIGH or LOW. They may not float.

v Ta=25C Ta=-40C
Symbol Parameter (3;: to +85°C Units Conditions
Min  Typ Max Min Max
Vi High Level Input 20 1.50 1.50 \
Voltage 3.0-5.5 0.7 Vee 0.7 Vee
Vi Low Level Input 20 0.50 0.50 \
Voltage 3.0-5.5 0.3 Voo 0.3 Vee
Vou High Level Qutput 20 1.9 2.0 1.9 ViN =V lon = —50 pA
Voltage 3.0 29 3.0 2.9 s or Vi
45 44 4.5 4.4
30 258 248 v on = 4mA
45 3.94 3.80 lon = -8 MA
VoL Low Level Qutput 20 0.0 0.1 0.1 ViN =V loL = +50 pA
Voltage 3.0 0.0 0.1 0.1 \ or ViL
4.5 0.0 0.1 0.1
3.0 0.36 0.44 v loL = 4 mA
45 0.36 0.44 loL = 8 MA
I Input Leakage Current 0-5.5 +0.1 +1.0 HA Viy = 5.5V or GND
lec Quiescent Supply Current 55 2.0 20.0 HA Vin = Ve or GND
DC Electrical Characteristics for VHC
Symbol Parameter Vec Ta=25C — Units Conditions
V) Typ Limits
zll\%tpe " S)Lljrl]eatrggt\egt Maximum 5.0 0.4 0.8 v C_ =50pF
zll\%tve " S)Lljrl]eatrggt\egt Minimum 5.0 04 08 v C_ = 50 pF
2/[\,],_(‘)?8 " mEdrtn\L;g;t;égh Level Dynamic 5.0 35 v C_ = 50pF
Vip Maximum Low Level Dynamic 5.0 15 v CL =50pF
(Note 4) Input Voltage

Note 4: Parameter guaranteed by design.
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DC Electrical Characteristics for VHCT

Symbol Parameter Vee Ty=25C Ta=-40C |Units Conditions
) to +85°C
Min Typ Max Min Max
Vi High Level Input Voltage 4.5 2.0 20 \
5.5 2.0 20
Vi Low Level Input Voltage 4.5 0.8 0.8 \
5.5 0.8 08
VoH High Level QOutput Voltage 4.5 3.15 3.65 3.15 \ Vin = Vi lon = —50 pA
25 24 v orVy | lon=8mA
VoL Low Level Output Voltage 4.5 0.0 0.1 0.1 \ ViN =V loL = 50 pA
0.36 0.44 \ orViL | lop =8 mA
Iin Input Leakage Current 0-55 +0.1 *1.0 HA Vin = 5.5V or GND
lee Quiescent Supply Current 5.5 2.0 20.0 WA Vin = Vgc or GND
leoT Maximum lgc/Input 5.5 1.35 1.50 mA Vin = 3.4V
Other Inputs = V¢ or GND
lopp Output Leakage Current 0.0 +0.5 +5.0 HA Vour = 5.5V
(Power Down State)
DC Electrical Characteristics for VHCT
Symbol Parameter Vee Ta=25€C — Units Conditions
) Typ Limits
zll\%tpe 5 Sgli_et Qutput MaximumDynamic 5.0 0.8 10 v CL =50pF
zll\%tve 5 Sgli_et Qutput Minimum Dynamic 5.0 _0.8 10 v C_ =50pF
2/,\%?8 5 mEdrtn\L;g;taHégh Level Dynamic 5.0 20 v CL =50pF
Vip Maximum Low Level Dynamic 5.0 08 v CL =50 pF
(Note 5) Input Voltage

Note 5: Parameter guaranteed by design.
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AC Electrical Characteristics for VHC

Capacitance

. Ta=-40C
Vv, Ta=25C . . .
Symbol Parameter (\‘;;7 to +85C Units Conditions
Min Typ Max Min Max
tPHL, Propagation Delay 3.3 103 5.0 71 1.0 8.5 ns CL=15pF
tpLH 7.5 10.6 1.0 12.0 CL = 50 pF
5.0 £0.5 3.8 5.5 1.0 6.5 ns CL=15pF
5.3 75 1.0 85 CL =50 pF
Cin Input Capacitance 10 10 pF Vee = OPEN
Cpp Power Dissipation 18 pF (Note 6)

AC Electrical Characteristics for VHCT

Note 6: Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load. Average oper-
ating current can be obtained by the equation: Igc (opr.) = Cpp * Ve * fin + lcc/6 (per gate).

Capacitance

Symbol Parameter Vee Ta=25C Ta = -40°C Units Conditions
V) to +85°C
Min Typ Max Min Max
tPHL Propagation Delay 5.0 £0.5 4.7 6.7 1.0 75 ns CL=15pF
tpLH 5.5 7.7 1.0 85 CL = 50 pF
Cin Input Capacitance 4 10 10 pF Vee = OPEN
Cpp Power Dissipation 14 pF (Note 7)

Note 7: Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load. Average oper-
ating current can be obtained by the equation: Igg (opr.) = Cpp * Vg * fin + loc/6 (per gate).
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Ordering Info

The device number is used to form part of a simplified purchasing code, where the package type and temperature range are de-

fined as follows:

Temperature Range Family

rmation

74VHC

1

74VHC = Commercial VHC
74VHCT = Commercial TTL-Compatible VHC

Device Type

Package Code
Small Outline JEDEC SOIC
Small Outline EIAJ SOIC

M
SJ
MTC
N

Special Var
nyn =

[LTa—

iations

04

MoX

Thin Shrink Small Outline JEDEC TSSOP Type 1

Molded Plastic DIP

Tape and Reel
Rail/Tube

PhySical Dimensions inches (milimeters) unless otherwise noted

0.150~0.157
{3.810-3.908)
0.010-0020 ..
{0.25a~0.508) ~*5 > [
8° MAX TYP
AL LEADS
0.0080.010 T T
{0.203-0.258) 0.016 ~0.050
TYP ALL LEADS >

0.004
(0.102

ALL LEAD TIPS

{0.406—1.270)
TYP ALL LEADS

0.228 —0.244

(5.791—6.198,

LEAD ND. 1 .- l
IDENT

)

0.335-0.344
(8.500 —8.738)

~<1}

=t
4

DS011616-4

30°

e

0.010 pax
(0.258)
0.053 -0.069
(1.386—1.753)
0.004-0.010
T = (0.102-0.254)
SEATING e — = i
PLANE T * 1
LU e 0.014-0.020
05 050 < | | 00140020 yyp
(0.356) (1.270) (0.356 —0.508)
TYP

L D0.008
ol o0 ™

14-Lead Small Outline Integrated Circuit JEDEC SOIC (M)

Package Number M14A

MI14A REY H)
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PhySical Dimensions inches (milimeters) unless otherwise noted (Continued)

RERRRAR 7

0.295-0.319
(7.5-8.1)
0.205-0.213
O (5.2-5.4)
1 ;-
0.394-0.402 071 )
(10.0-10.2) F(W) % e

/ \ 0.067-0.083

Y——————7 T2y 0°mEe YR
£2[0.006(0.15) gy I oy I ey S o Oy B ‘!_L /
SEATING PLANE—/ (01‘02570) TYP L* 0.000-0.010

(0-0.25)

0.049 . l._
((«25) TYP)

0.016-0.031
~— "(o.ac08) ''F

0.014-0.020
(0.35-0.50)

TYp —> [<—

M14D (REV B)
14-Lead Small Outline Package—EIAJ SOIC (SJ)

Package Number M14D
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PhySical Dimensions inches (milimeters) unless otherwise noted (Continued)

Juonn -
ﬂ“p

LAND PATTERN RECOMMENDATION

GAGE PLANE

/I 0.25
\ SEATING PLANE

L—»— 0.6 £ 0.1
K DETAIL A
1 7 [=]0.2]c[B]4] TYPICAL

0101005TYP

PIN# 1

IDENT. ALL LEAD TIPS /—SEE DETAIL A
-
(0.9) rd N
,
LEAD TIPS [ 1 T |
1.1 MAX TYP | v K3
-— N » J
- 0.09-0.20 TYP

Nisn
0.19 - 0.30 TYP
[@[-n0[:[s0[0]

14-Lead Plastic JEDEC TSSOP Type | (MTC)
Package Number MTC14

MTC14 (REV C}
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74VHC04 « 74VHCTO04 Hex Inverter

PhySical Dimensions inches (milimeters) unless otherwise noted (Continued)

0.740-0.770
{18.80—19.56)
1.090
’ (2.286)
[7] [ [ (7] (] [5] ot
AREA™ T~
a 0.250 £0.010
O (6.350 £ 0 254)
PINNO.1 -7 /4_ PINND.1 .-
IDENT ] 2] [3 [4] @ 6] 7] IDENT 1] 2] 12
0.002 0.030 MAX 4/
(2.337)  {0.762) DEPTH
OPTION 1 OPTION 02
013520005 0.300-0320
3.42920.127) 7.620—8 128)
0.145-0.200 f ) 0.060 | a0 -a1 0.065
- - —» e 220 yp | 4° TYP [e——— > 1681
3.683 —5.060) ‘ 528 A\ ™ gerionad (.6a1)
! | ¥
i i \ [ \l
o S C 4
A=
A [ ,A o5° 50 0.008-0.016
0.020 Y _ 90°+4° TYP B {07203 =0.406)
0.508
Can 04250150 ™ comtens ‘
{3.175—-3.810) —| <——“ 905.10,381) % ‘ ‘
0.014-0.023 {7112}
{0,356 -0.584) TYP —=| [ 0.100 £0.010 MIN
. 3 —] ———
{2540 £ 0.254) ]
0.050+0.010 - oo
> I~z 0z 03%5 _p'os
1016
(“55 -0.381) Niaa (REV 7

14-Lead Molded DIP
Package Number N14A

LIFE SUPPORT POLICY

FAIRCHILD’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DE-
VICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMI-
CONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or sys-
tems which, (a) are intended for surgical implant into
the body, or (b) support or sustain life, and (c) whose
failure to perform when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

to the user.

Fairchild Semiconductor
Corporation

Americas

Customer Response Center
Tel: 1-888-522-5372

www.fairchildsemi.com

Fairchild Semiconductor
Europe
Fax: +49 (0) 1 80-530 85 86
Email: europe.support@nsc.com
Deutsch Tel: +49 (0) 8 141-35-0
English Tel: +44 (0) 1 793-85-68-56
Italy Tel: +39 (0) 2 57 5631

Fairchild Semiconductor
Hong Kong Ltd.

13th Floor, Straight Block,
Ocean Centre, 5 Canton Rd.
Tsimshatsui, Kowloon

Hong Kong

Tel: +852 2737-7200

Fax: +852 2314-0061

National Semiconductor
Japan Ltd.

Tel: 81-3-5620-6175

Fax: 81-3-5620-6179

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and Fairchild reserves the right at any time without notice to change said circuitry and specifications.




