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ﬂNational Semiconductor

74VHC27
Triple 3-Input NOR Gate

General Description

The 74VHGC27 is an advanced high speed CMOS 3 Input
NOR Gate 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 stabie out-
put. An input protection circuit insures 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 backup. This circuit
prevents device destruction due to mismatched supply and
input voltages.

PRELIMINARY

Features

u Low power dissipation:
lcc = 2 pA (max) at Ty = 25°C

m High noise immunity: Vg = VNIL = 28% Vgi (min)

m All inputs are equipped with a power down protection
function

B Balanced propagation delays: tpy = tpHL

B Low noise: VoLp = 0.8V (max)

® Pin and function compatible with 74HC27

Ordering Code: see Section 6

Package Description

Commercial Package Number

74VHC27M M14A 14-Lead Molded JEDEC SOIC
74VHC27SJ M14D 14-Lead Molded EIAJ SOIC
74VHC27MTC MTC14 14-Lead Molded JEDEC Type 1 TSSOP
74VHC27N N14A 14-Lead Molded DIP

Note: Surface mount packages are also availabla on Tape and Resl. Spacify by appending the suffix lefter “X" to the ordering code.
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Pin Names Description
An: Bn, Cn Inputs
Yn Outputs
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Absolute Maximum Ratings (ot 1)
Supply Voltage (Vog) -0.5Vto +7.0V Note 1: Absolute Maximum Ratings are values beyond
DC Input Voitage (Vi) ~0.5Vt0 +7.0V which the device may be damaged or have its useful life
_ impaired. The databook specifications should be met, with-
e OUtPUt Voltage (Vour) 0.5Vto Ve + 0.5V out exception, to ensure that the system design is refiable
Input Diode Current (i) —20mA over its power supply, temperature, and oulput/input load-
Output Diode Current (Igk) +20 mA ing variables. National does not recommend operation out-
DC Output Current (Ioyt) +25mA side databook specifications.
DC Vg/GND Current (Ic) +50 mA -
Storage Temperature (TsTg) —65°Cto +150°C Recorn_mended oPerat'ng
Lead Temperature (T) Conditions )
(Soldering, 10 seconds) 260°C Supply Voltage (Vce) 2.0Vto +5.5v
Input Voltage (Vin) 0Vio +5.5V
Qutput Voltage (VoyuT) OVio Vgg
Operating Temperature (Topr) —40°Cto +85°C
Input Rise and Fall Time (t, t)
Vee = 3.3V +0.3V 0ns/V ~ 100 ns/V
Vge = 6.0V 0.5V 0ns/V ~ 20 ns/V
DC Characteristics for 'VHC Family Devices
74VHC 74VHC
Vee Ta = —40°C ) !
Symbol Parameter = 25° Units Conditions
Y m ) Ta=25C 1o +85°C
Min Typ Max Min Max
VIH High Level Input 2.0 1.50 1.50 Vv
Voltage 3.0-55 [ 0.7 Voo 0.7 Voo
ViL Low Level Input 2.0 0.50 0.50 v
Voltage 3.0-5.5 0.3 Ve 0.3 Vee
Vou High Level Qutput 2.0 1.9 2.0 1.9 ViN = ViH | lon = —50 pA
Voltage 30 29 3.0 29 v orvy
45 4.4 45 4.4
3.0 2,58 2.48 v loH = —4mA
45 3.94 3.80 loH= —8mA
VoL Low Level Qutput 20 0.0 0.1 0.1 VIN=ViH | loL =50 pA
Voltage 3.0 0.0 0.1 0.1 v orV
4.5 0.0 0.1 0.1
3.0 0.36 0.44 v loL = 4 mA
4.5 0.36 0.44 loL = 8mA
N Input Leakage 0-5.5 _
Current +0.1 +1.0 BA | Vy = 5.5V orGND
lcc Quiescent Supply 55 _
Current 20 20.0 MA | VIN = Voo or GND
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DC Characteristics for 'VHC Family Devices: sece Section 2 for Waveforms (Continued)

. 74VHC
' Vee — . " Fig.
Symbol Parameter ) Ta = 25°C Units Conditions No.
) ‘ _ ’ Typ Limits
VoLp Qu1etQutput Maximum 5.0 03 08 v Cp = 50 pF 211,12
Dynamic VoL
'k i Hey . = ’
VoLv Quiet Qutput Minimum 5.0 ‘o3 _08 v Cp = 50pF 241,12
Dynamic VoL ; .
*h il i =
VIHD M|n|mu'm High Level 50 3.5 v CL = 50pF 211,12
Dynamic Input Voltage
*x . i B
ViLp . Maxnmgm Low Level 5.0 15 v CL = 50 pF 211,12
Dynamic Input Voltage
*sParameter guaranteed by design.
AC Electrical Characteristics: See Section 2 for Waveforms
74VHC 74VHC
Symbol Parameter \:\(;? Ta = 25°C T‘t\°=+;;%c Units | Conditions ;'g
Min Typ Max Min Max
tPHL Propagation Delay | 3.3£0.3 6.2 8.8 10 10.5 e | CL=15PF
tpLH 8.7 12.3 1.0 14.0 CL = 50 pF 05
50%0.5 41- 59 1.0 C 70 ns | .CL=15PF
56 7.9 1.0 9.0 C_ = 50pF
CiN Input Capacitance 4 10 10 pF | Vcc = Open
Cpp Power Dissipation 20 F (Note 1)
Capacitance P

Note 1: Cpp is defined as the value of the interal equivalent capacitance which is calculated from the operating current consumption without load. Average
operating current can be obtained by the squation: Igg (opr} = Cpp * Voo * fin + loc/3 (per gate).
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