SN74LVC14
HEX SCHMITT-TRIGGER INVERTER

SCAS2858 - MARCH 1993 — REVISED JULY 1995

® EPIC™ (Enhanced-Performance Implanted D, DB, OR PW PACKAGE
CMOS) Submicron Process (TOP VIEW)

® ESD Protection Exceeds 2000 V Per
MIL-STD-883C, Method 3015; Exceeds Ay T alvee
200 V Using Machine Model 1iyllz 13[leA
(C =200 pF,R = 0) 23%3 12%6Y

¢ Latch-Up Performance Exceeds 250 mA g Al : :; ] :¢
Per JEDEC Standard JESD-17 av (e 0[] 4A

® Typlcal Vg p (Output Ground Bounce) aND [ 7 8 [] 4y
<08VatVeoc=33V,Ty=25C

® Typical Vguy (Output Vo Undershoot)
>2VatVeoe =33V, Ty =25°C

® Inputs Accept Voltages to 5.5 V

® Package Optlons Include Plastic
Smali-Outline (D), Shrink Small-Outline.
(DB), and Thin Shrink Small-Outline (PW)
Packages

description
This hex Schmitt-trigger inverter is designed for 2.7-V to 3.6-V Vg operation.
The SN74LVC14 contains six independent inverters. The device performs the Boolean function Y = A.

Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators
in a mixed 3.3-V/6-V system environment.

The SN74LVC14 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each Inverter)
INPUT | OUTPUT
A Y
H L
L H
logic symbolt logic diagram, each inverter (positive logic)
1
w2 A o ;
3 4 ity
2A [~ a2y
5 6
3A ° s 3y
T T
A e ] T
6A | ——)

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.

EPIC is a trademark of Texas Instruments Incorporated.

PROOUCTION DATA information e cuerent 88 of publication dete. Copyright © 1995, Texas Instruments incorporated
Products conform % specifications per the terms of Instruments ,

standard warrsnty. Py 2 Q does not y include

faeting of all peramaters.
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SN74LVC14
HEX SCHMITT-TRIGGER INVERTER

SCAS2858 - MARCH 1993 - REVISED JULY 1996

absolute maximum ratings over operating free-alr temperature range (unless otherwise noted)!

Supply voltage range, VoG - v vr i e e e ~-05Vto65V
Input voltage range, Vi (sea Note 1) ...t et -05Vto65V
Output voltage range, Vo (see Notes 1and2) ...........c.coiiiiiiiininnnn., -0.5VtoVec+0.5V
Input clamp current, Lk (VI<0) ..ot e e e e -50 mA
Output clamp current, lok (VO <0 0T Vo> Vo) - v vt i it +50 mA
Continuous output current, Io (Vo =010 VEE) oot e e +50 mA
Continuous current through Voc or GND ... ... o i e e e, +100 mA
Maximum power dissipation at Ta = 65°C (in still air) (see Note 3): Dpackage .................. 1.26 W

DB or PWpackage ............ 05W
Storage temperature range, Tgpg - ... vcveinia it —-65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. Theinput and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. This value is limited to 4.6 V maximum.

3. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils.
Formoreinformation, refer to the Package Thermal Considerations application note inthe 1994 ABT Advanced BICMOS Technology
Data Book, literature number SCBD002B.

recommended operating conditions (see Note 4)

MIN  MAX| UNIT
Operati 2 3.6
vee Supply voltage Data rel’:ﬂion only 1.5 v
ViH High-level input voltage Veco=27Vi03.6V 2 \
VIL Low-level input voltage Voc=27Vio3.6V 0.8 \
Vi Input voltage 0 55 \
Vo Output voltage 0 Vco v
’ Vee=27V -12
IoK High-level output current mA
Vee=3V -24
oL Low-level output current veg=27V 12 mA
Veo=3V 24
At/Av Input transition rise or fali rate 0 10| ns/V
TA Operating free-air temperature -40 85 °C

NOTE 4: Unused inputs must be held high or low to prevent them from fioating.
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SN74LVC14
HEX SCHMITT-TRIGGER INVERTER
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e

electrical characteristics over recommended operating free-alk “temperature range (unless
otherwise noted)

faiouy TEST CONDITIONS veo! MIN TYPE MAX| UNIT
V1. 27V 0.8 2
Positive-going 3V 0.8 2 \
threshold 36V 08 2
V- 27V 0.4 1.4
Negative-going 3V 0.6 1.5 \
threshold 36V 0.8 1.8
AVT 27V 0.3 1.1
Hysteresis 3v 0.3 1.2 v
V14 - VT 36V 0.3 1.2
IoH = -100 pA MIN to MAX | Voo-0.2
27V 2.2
VOH IOH = - 12 mA 3V 24 "
IOH = - 24 mA 3V 2.2
loL = 100 pA MIN to MAX 0.2
VoL IoL = 12 mA 27V 04| Vv
ioL = 24 mA 3v 0.56
iy V=565V orGND 36V +5 HA
loc V| = Vcg or GND, Io=0 36V 10| pA
Aloc OneinputatVcc-06V, Other inputs at Vg or GND 27V1036V 500| pA
Ci Vi = Voo or GND 33V 5 pF

1 For conditions shown as MIN or MAX, use the appropriate valuss under recommended operating conditions.
1 Typical values are measured at VoG = 3.3 V, Ta = 25°C.

switching characteristics over recommended operating free-air temperature range, C; = 50 pF
(unless otherwlise noted) (see Figure 1)

Vee=33V
PARAMETER a’::,%':.) (ourrgun oav | Vee=27V | o
MIN MAX| MIN MAX
tod A Y 1 7 75 ns
takio)¥ 1 ns
§ Skew between any two outputs of the same package swilching In the same direction. This parameter is warranted but not production tested.

operating characteristics, Vo =3.3 V, T4 = 25°C

PARAMETER TEST CONDITIONS TYP | UNIT
Cpd Power dissipation capacitance per inverter Cyi. = 50 pF, f= 10 MHz 7 pF

)
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PARAMETER MEASUREMENT INFORMATION

o sV
5000 817 o open
From Output
Under Test GND
(swe Note A)
LOAD CIRCUIT
2.7V
X
Py | ov
[ tau I th |
Dat [ | 27v
.
% 18V X1 SV
Input ov
VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES
—————— 27V
Input 1.5V 1.8V

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Ci Inciudes probe and Jig capacitance.

TEST 81
tpd Open

tpLZ/tpzZL 6V
tPHZ/\PZH GND

v

| | 27V
Input 1.8 VXi x 158V
ov
VOLTAGE WAVEFORMS
PULSE DURATION

Output
Control
(low-level
enabling)

Output
Waveform 1
StateVv
{see Note B)

Output
Waveform 2
S1.at GND
{see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control.
Wavsform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control.

{pL 7 and tpiy7 are the same as 5.
tpz| and tpzH are the same as ten.
tPLH and tpy|_ are the same as tpg.

OmMmooO

Allinput pulses are supplied by generators having the following characteristics: PRR < 10MHz, Zo = 50Q, ¢, s 2.5 ns, ty < 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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