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74VHC14
Hex Schmitt Inverter

General Description

The ’VHC14 is an advanced high speed CMOS Hex Schmitt
Inverter 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. Pin configuration and function are the same as
the VHCO4 but the inputs have hysteresis between the
positive-going and negative-going input thresholds, which
are capable of transforming slowly changing input signals
into sharply defined, jitter-free output signals, thus providing
greater noise margin than conventional inverters.

An input protection circuit ensures that OV to 7V can be
applied to the input pins without regard to the supply volt-
age. This device can be used to interface 5V to 3V systems
and two supply systems such as battery back up. This circuit
prevents device destruction due to mismatched supply and
input voltages.
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Features

W Low power dissipation:
lcc = 2 pA (Max) at Tp = 25°C

m High noise immunity: Vi = VniIL = 28% Ve (Min)

| All inputs are equipped with a power down protection
function

W Balanced propagation delays: Tp y = TpyL

W Low noise: Vo p = 0.8V (Max)

m Pin and function compatible with 74HC14

Commercial :aucmkz(g: Package Description
74VHC14M M14A 14-LeadMolded JEDEC SOIC
74VHC14SJ M14D 14-.ead Molded EIAJ SOIC
74VHC14MSC MSC14 14-Lead Molded EIAJ Type 1 SSOP
74VHC14MTG MTC14 14-Lead Molded JEDEC Type 1 TSSOP
74VHC14N N14A 14-Lead Molded DIP

Note: Surface mount packages are also available on Tape and Reel. Specify by appending the suffix letter “X” to the ordering code.

EIAJ Type 1 SSOP available on Tape and Reel only, order MSCX.
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Absolute Maximum Ratings (note 1)

Supply Voltage (Vo) —0.5Vto +7.0V
DC Input Voltage (V|N) —0.5Vto +7.0V
DC Output Voltage (Vout) —0.5Vto Voo + 0.5V
Input Diode Current (Ik) —20 mA
Output Diode Current (Iok) +20 mA
DC Output Current (IoyT) +25 mA
DC Vgc/GND Current (Igc) +50 mA

Storage Temperature (TsTg) —65°Cto +150°C

Lead Temperature (T)

Soldering (10 seconds) 260°C

Note 1: Absolute maximum ratings are values beyond which
the device may be damaged or have its useful life impaired.
The data book specifications should be met, without excep-
tion, to ensure that the system design is reliable over its
power supply, temperature, and output/input loading vari-
ables. National does not recommend operation outside da-
tabook specifications.

Recommended Operating

Conditions

Supply Voltage (Vo) +2.0Vto +5.5V
Input Voltage (V|N) 0Vto +5.5V
Output Voltage (VouT) 0V to Veo

Operating Temperature (TopR) —40°Cto +85°C

DC Characteristics for 'VHC Family Devices

74VHC 74VHC
Ta = —40°C . it
Symbol Parameter V, = 25° Units Conditions
4 ce Ta=25C to +85°C
Min Typ Max Min Max
Vp Positive Threshold 3.0 2.20 2.20
Voltage 4.5 3.15 3.15 \
5.5 3.85 3.85
VN Negative 3.0 0.90 0.90
Threshold Voltage 4.5 1.35 1485 V
5.5 1.65 1.65
VH Hysteresis Voltage 3.0 0.30 1.20 0.30 1.20
4.5 0.40 1.40; 0.40 1.40 \%
5.5 0.50 1.60 0.50 1.60
VoH High Level Output 2.0 1.9 2.0 1.9
Voltage 3.0 2.9 3.0 2.9 Y loH = —50 pA
45 44 45 4.4 VIN =ViL
3.0 2.58 2.48 v loH = —4mA
4.5 3:94 3.80 loH = —8mA
VoL Low Level Output 2.0 0.0 0.1 0.1
Voltage 3.0 0.0 0.1 0.1 % loL = 50 pA
4.5 0.0 0.1 0.1 ViN = VIH
3.0 0.36 0.44 v loL = 4mA
4.5 0.36 0.44 loL = 8mA
N Input Leakage 0-55 +0.1 +1.0 A | Vin = 5.5V or GND
Current - =Y <1 12 IN = 2.0V 0r
Icc Quiescent Supply _
Current 5.5 2.0 20.0 wA | VIN = Vgc or GND




DC Characteristics for "'VHC Family Devices

74VHC
Symbol Parameter Vee Ta = 25°C Units Conditions
Typ Limits
* i =
VoLp Qwe_t Output _ 5.0 04 08 v CL = 50 pF
Maximum Dynamic Vo
* P —
Vouv Quist Output 5.0 —0.4 -08 Vv CL = 50pF
Minimum Dynamic Vo,
A o ) =
ViHD Mlnlmum High Level 5.0 35 v C_ = 50 pF
Dynamic Input Voltage
* i =
ViLp Maxml{m Low Level 5.0 15 v CL = 50 pF
Dynamic Input Voltage
*Parameter guaranteed by design.
AC Electrical Characteristics
74VHC 74VHC
ore Tp = —40°C . .
Symbol Parameter Vee Ta = 25°C to + 85°C Units | Conditions
Min Typ Max Min Max
tpLH _Tir:gagatlon Delay 33403 8.3 12.8 1.0 15.0 ns CL = 15pF
tPHL 10.8 16.3 .0 18,5 C_ = 50 pF
50 405 55 8.6 1.0 10.0 s C_ = 15pF
7.0 10.6 1.0 12.0 CL = 50 pF
CiN Input Capacitance 4 10 10 pF Vo = Open
Cpp Power Dissipation
Capacitance 21 pF | (Note 1)

Note 1: Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load. Average
operating current can be obtained by the equation:

Icc (Opr) = Cpp *

Vee in + lec/6 (per Gate)

Ordering Information

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

defined as follows:

Temperature Range Family

74VHC

74VHC = Commercial VHC

Device Type
Package Code
M = Small Outline JEDEC SOIC
SJ = Small Outline EIAJ SOIC
MSC = Shrink Small Outline EIAJ SSOP Type 1
MTC =
N = Molded Plastic DIP

Thin Shrink Small Outline JEDEC TSSOP Type 1

14 M

I I B

X
Special Variations
"X" = Tape and Reel
" " = Rail/Tube
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Physical Dimensions inches (millimeters)
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Physical Dimensions inches (millimeters) (Continued)
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74VHC 14 Hex Schmitt Inverter

Physical Dimensions inches (millimeters) (Continued)
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LIFE SUPPORT POLICY

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or

systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and 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

to the user.

2. A critical component is any component of a life

support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

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





