ON Semiconductor®

74VHC14
Hex Schmitt Inverter

Features General Description

» High Speed: tpp =5.5ns (Typ.) at Vec =5V The VHC14 is an advanced high speed CMOS Hex
« Low Power Dissipation: Ioc = 2 pA (Max.) at Ty = 25°C ~ Schmitt Inverter fabricated with silicon gate CMOS tech-
« High Noise Immunity: Vyy = Vi = 28% Ve (Min.) nolqu. It achieves the high speed qperatign s_ir_nilar to
L . . equivalent Bipolar Schottky TTL while maintaining the
* Power down protection is provided on all inputs CMOS low power dissipation. Pin configuration and func-
* Low Noise: Vg p = 0.8 V (Max.) tion are the same as the VHCO04 but the inputs have hys-
» Pin and Function Compatible with 74HC14 teresis 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 0 V to 7 V can be
applied to the input pins without regard to the supply volt-
age. This device can be used to interface 5V to 3V sys-
tems and two supply systems such as battery back up.
This circuit prevents device destruction due to mis-
matched supply and input voltages.

Ordering Information

Part Number Top Mark Package Packing Method
74VHC14M 74VHC14 SOIC 14L Rail
74VHC14MX 74VHC14 SOIC 14L Tape and Reel
74VHC14SJX VHC14 SOP 14L Tape and Reel
74VHC14MTC V14 TSSOP 14L Rail
74VHC14MTCX V14 TSSOP 14L Tape and Reel
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Absolute Maximum Ratings®

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be opera-
ble above the recommended operating conditions and stressing the parts to these levels is not recommended. In addi-
tion, extended exposure to stresses above the recommended operating conditions may affect device reliability. The
absolute maximum ratings are stress ratings only.

Symbol Parameter Value Unit
Vee Supply Voltage -0.5t0 +7.0 \%
VN DC Input Voltage -0.5t0 +7.0 \Y

Vour DC Output Voltage -0.5t0 Vct+0.5 \Y
Ik Input Diode Current -20 mA
lok Output Diode Current +20 mA

louT DC Output Current +25 mA
lcc DC V¢ / GND Current *50 mA

Tste Storage Temperature Range -65 to +150 °C
T Lead Temperature (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 exception, to ensure that the system design is reliable over its
power supply, temperature, and output/input loading variables. ON Semiconductor does not recommend operation
outside data-book specifications.
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Recommended Operating Conditions®

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended

operating conditions are specified to ensure optimal performance to the datasheet specifications. ON
Semiconductor does not recommend exceeding them or designing to absolute maximum ratings.
Symbol Parameter Min. Max. Unit
Vee Supply Voltage 2.0 5.5 \%
VN Input Voltage 0 55 \
Vour Output Voltage 0 Vee \
Toprr Operating Temperature Range -40 85 °C
Note:
2. Unused inputs must be held HIGH or LOW. They may not float.
DC Electrical Characteristics
Ty = 25°C Tp =-40to 85°C . ..
Symbol Parameter Vee - - Unit Conditions
Min. Typ. Max. Min. Max.
3.0 2.20 2.20
Vp Positive Threshold 45 315 315 v
Voltage
5.5 3.85 3.85
3.0 0.90 0.90
vy | Negative 45 | 1.35 1.35 v
Threshold Voltage
5.5 1.65 1.65
3.0 0.30 1.20 0.30 1.20
VH Hysteresis V0|tage 4.5 0.40 1.40 0.40 1.40 Vv
5.5 0.50 1.60 0.50 1.60
2.0 19 2.0 1.9
3.0 2.9 3.0 2.9 lon = -50 HA
Vin=V
Von HIGH Level Output 45 4.4 45 4.4 v IN IL
Voltage
3.0 2.58 2.48 lon = -4 MA
4.5 3.94 3.80 lon = -8 MA
2.0 0.0 0.1 0.1
3.0 0.0 0.1 0.1 loL =50 A
Vo, |LOW Level Output g 00 01 01 v | VYIN=ViH
Voltage
3.0 0.36 0.44 loL =4 mA
4.5 0.36 0.44 loL =8 mA
| |'MPutLeakage 0-55 0.1 +1.0 | pA |V, =55V or GND
Current
Quiescent Supply —
lec 5.5 2.0 20.0 | WA |V)y=Vccor GND
Current
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Noise Characteristics®

Tp =25°C . .
Symbol Parameter Vee Unit Conditions
Typ. | Max.
VoLp Quiet Output Maximum Dynamic Vg 5.0 0.4 0.8 vV |C_=50pF
VoLv Quiet Output Minimum Dynamic Vg 5.0 -0.4 0.8 vV |C_=50pF
ViHD Minimum HIGH Level Dynamic Input Voltage 5.0 35 V |C_=50pF
Viip Maximum LOW Level Dynamic Input Voltage 5.0 15 \% C_ =50pF
Note:
2. Parameter guaranteed by design.
AC Electrical Characteristics
Ta = 25°C Tp =-40 to 85°C . .
Symbol Parameter Vee . . Unit | Conditions
Min. | Typ. | Max. | Min. Max.
8.3 12.8 1.0 15.0 C_=15pF
3.3+0.3
toLH _ _ 10.8 | 16.3 1.0 185 ns C_ =50 pF
tp | rOPAgation Delay Time 55 | 86 | 1.0 | 100 C_=15pF
5.0+£0.5
70 | 10.6 1.0 12.0 C_ =50 pF
Cin Input Capacitance 4 10 10 pF |Vce = Open
Cep Power Dissipation Capacitance 21 pF )
Note:

3. Cpp is defined as the value of the internal equivalent capacitance which is calculated from the opening current
consumption without load.
Average operating current can be obtained by the equation: Ic¢ (Opr) = Cpp * Ve * fin + Icc /6 (per Gate)
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ON Semiconductor and J are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer
application by customer’s technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification
in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized
application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such
claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.
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