® EP/C™ (Enhanced-Performance Iimplanted
CMOS) Submicron Process

® ESD Protection Exceeds 2000 V Per
MIL-STD-883C, Method 3015; Exceeds
200 V Using Machine Model
(C=200pF,R=0)

® Latch-Up Performance Exceeds 250 mA
Per JEDEC Standard JESD-17

@ Typical VoLp (Output Ground Bounce)
<08VatVoc=33V, Ty =25C

® Typlcal Vguy (Output Vo Undershoot)
>2VatVee=3.3V,Ta=25C

® Inputs Accept Voltages to 5.5 V

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

description

SN74LVC04
HEX INVERTER

SCAS281B ~ JANUARY 1893 - REVISED JULY 1995

D, DB, OR PW PACKAGE
(TOP VIEW)

This hexinverter contains six independent inverters designed for 2.7-V 10 3.6-V Vo operation. The SN74LVC04

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/5-V system environment.

The SN74LVCO04 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)
1A ! 1 N 1Y
3 4 A DO Y
2A p——————— 2v
5 []
3A s ;a ay
T P ¢
B T ¥
6A —M8M8M8M8M > oY
t This symbol is in accordance with ANSVIEEE Std 91-1984 and
IEC Publication 617-12.
EPIC is a trademark of Texas Instruments Incorporated.
PRODUCTION DATA Information is Current ss of ication dete. Copyright © 1885, Texas Instruments Incorporated
Products conlorm to spectiications per the tems of Texas inetruments ’
standard warranty. p g doss nol Include
Vesting of al parameters.
INSTRUMENTS
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SN74LVC04
HEX INVERTER

SCAB281B ~ JANUARY 1963 - REVISED JULY 1996
-

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)?

SUPPlY VORAGO NGO, VoG - it vt it ittt it ittt ettt et e et eareaeranraerneres -0.5Vto6.5V
Input voltage range, Vi(see Note 1) ... ... . it iei e iiaaeanas -05Vto65V
Output voltage range, Vo (see Notes 1and2) ................ociiiiinnen... -0.5VtoVpeg+ 0.5V
Input clamp current, ik (V1< 0) ...oii i e e e e e -50 mA
Output clamp current, log (VO <0 0r Vo >VEE) - oeiiiiii it it aieans 150 mA
Continuous output current, lo (Vo = 010 VEE) v ivirn i i et +50 mA
Continuous current through Vec or GND ...t e 1100 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 3): Dpackage .................. 1.25W

DB or PWpackage ........... 05W
Storage temperature range, Tgtg -+ «...evieriiiiiiiiin... i e -65°C to 150°C

t 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 reliabllity.

NOTES: 1. The input 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 760 miis.
Formoreinformation, refer to the Package Thermal Considerations application notein the 1994 ABT Advanced BICMOS Technology
Data Book, literature number SCBD0028B.

recommended operating conditions (see Note 4)

MIN  MAX | UNIT

Operating 2 3.6

V S voltage v

cc ueply o Data retention only 1.6

VIH High-level input voltage Veg=27Vt038V 2 \

ViL Low-level input vottage Vec=27Vte368V 0.8 v

Vi Input voltage 0 5.5 \i

Vo Output voltage 0 Veo \
Vee=27V -12

IoH High-level output current cc mA
Veg=3V -24
Vee=27V

loL Low-level output current co=27 12 mA
Ve =3V 24

TA Operating free-air temperature -40 85 °C

NOTE 4:  Unused inputs must be held high or low to prevent them from floating.
. _
INSTRUMENTS
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SN74LVC04
HEX INVERTER

SCAS281B ~ JANUARY 1893 - REVISED JULY 1895

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

PARAMETER TEST CONDITIONS veet MIN TYP¥ MAX| UNIT
IoH = -100 pA MIN to MAX | Vpo-0.2
VOH IOH == 12 mA 27y 22 v
3V 24
IoH =~ -24 mA 3V 22
loL = 100 pA MIN to MAX 0.2
VoL oL = 12 mA 2.7V 0.4 v
oL = 24 mA 3v 0.55
I Vi=5.5Vor GND 36V 5| pA
Icc V| = Vg or GND, lo=0 36V 10 pA
Alcc One inputat Vo - 0.6V,  Other Inputs at Vo or GND 2.7Vto38V 500 pA
Ci V) = Vgg or GND 33V 5 pF

t For conditions shown as MIN or MAX, use the appropriate values under recommended operating conditions.
1 All typical values are at Voo = 3.3V, TA = 25°C.

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

Vees33ayv
Vee =27V
PARAMETER a'::,%“:) (ou;gun 03V cc UNIT
MIN MAX| MIN MAX
tpd A Y 1 6 7 ns
tsk(o)® 1 ns
§ Skew between any two outputs of the same package switching in the same direction. This parameter is warranted but not production tested.

operating characteristics, Vo =3.3V, T4 = 25°C
PARAMETER TEST CONDITIONS TP | unit
Cpd Power dissipation capacitance per inverter C =50 pF, {10 MHz ‘8 pF

‘v’.‘ TeEXAS
INSTRUMENTS
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SN74LVC04
HEX INVERTER

SCAS2818 — JANUARY 1993 — REVISED JULY 1096

PARAMETER MEASUREMENT INFORMATION

sV
51 o] TEST S1
Q O Open
From Output 5% P ' t‘,’:’ Oep ;n
Under Test GND PLZ'PZL
tPHZ/tPZH GND
{se® Note A) I
LOAD CIRCUIT lh— tw ——»
] : 2.7V
27V Input 1.5 VX XLS v
Timing X1 5V ov
Input | ov
VOLTAGE WAVEFORMS
k—*—ﬂ PULSE DURATION
| ‘lsu th |
Data | ] 27V
In;ut >< 18V th v Output 21v
aVv Control
VOLTAGE WAVEFORMS m';:;; ov
SETUP AND HOLD TIMES
—————— 27V Output v
Input 16V 1.8V Waveform 1
| | ov s;‘: °B‘; VoL
see Note
tPLH —|4—J | '|
: | 1PHL Output
| ——— VoH Waveform 2 Von
Output 1.5V 1.8V 81atGND
VoL (see Note B) oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. Cy includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo=50Q,ty s2.5n8, 11 s 2.5ns.
D. The outputs are measured one at a time with one transition per measurement.
E. tpLz and tppz are the same as tgjg.
F. tpz( and tpzH are the same as tgp.
G. tpLH and tpH| are the same as tpa-
Figure 1. Load Circult and Voltage Waveforms
INSTRUMENTS
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