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Product Features

Functionally compatible with LCX family of products
1.65V -3.6V Ve supply operation,—40°Cto 85°C

ESD Protection exceeds 2000V, Human Body Model
200V, Machine Model

Inputs accept up to 5.5V

Balanced sink and source output drives (24mA)
Low ground bounce outputs, <0.8V @ 3.3V, 25°C
Supports live insertion

Packages available:
—14-pin 173-mil wide plastic TSSOP (L)
—14-pin 150-mil wide plastic SOIC (W)

Logic Diagram

Fast CMOS 3.3V Hex Inverter

ProductDescription

Pericom Semiconductor’s PI74LVC series of logic circuits are
produced using the Company’s advanced 0.5 micron CMOS
technology, achieving high speed while maintaining low power
operation.

The P174LVC04A Hex Inverter contains six independent inverters

that perform the Boolean function Y = A.

Inputs can be driven from either 3.3V or 5.0V devices allowing the
PI74LVCO04A tobeused as atranslatorinamixed 3.3V/5.0V system.

Each Inverter (Positive Logic)

A Y
Truth Table
(Each Inverter)
Input A Output Y
H L
L H

Pin Configuration
T
1A [|1 14| ] vee
v []2 13| ] ea
2A
HE e 2 ] 6y
2y []a Lw 11[] 5A
3n s 10[] sy
3y []e 9] 2a
GND [ |7 g|] 4y

Notes:
H=HIGH Logic Level
L=LOW LogicLevel
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Maximum Ratings

(Above which the useful life may be impaired. For user guidelines, not tested.)
Supply voltage range, VOO «oveeeeerveeieneeieneeieneee e -0.5Vt06.5V
Input voltage range, VI e —0.5V t06.5V
Output voltage range, Vo(l’z) ............................................. -0.5VtoVcc+0.5V
Input clamp current, IIK (V1<0) .oooiieiiieieeeeeeeeeee e —50mA
Output clamp current, [OK (VO <0) evvevieeiieieeieeeeeeece e —50mA
Continuous output current, Lo .ooceeeveereeeieerieiieeeeceeee e +50mA
Continuous current through Vcc or GND ..o +100mA
Package thermal impedance, 0 AQ): w package .....ccooevieiiinincne, 113°C/W

L package .....cccooovvevevrieiiiienne, 100°C/W

Storage Temperature range, Tgg ... 65°Cto 150°C

Notes:

Stresses greater than those listed under MAXIMUM RATINGS may cause permanent damage to the device. This is a stress rating
only and functional operation of the device at these or any other conditions above those indicated in the operational sections of

PI74LVC04A
Fast CMOS 3.3V
Hex Inverter

this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reliability.

1. The Input negative-voltage and output voltage ratings may be exceeded if the input and output current ratings are observed.

2. The value of V¢ is provided in the recommended operating conditions table.
3. The package thermal impedance is calculated in accordance with JESD 51.
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(D PERICOM Fast CMOS 3.3V

Hex Inverter

Recommended Operating Conditions®

Parameter | Description Min. Max. Units
Operating 1.65 3.6
Vee Supply Voltage
Data retention only 1.5
Vce = 1.65V to 1.95V 0.65 x V¢
Viu High-level Input Voltage Vce =2.3Vto 2.7V 1.7
Vce =2.7V to 3.6V 2.0
A%
Vee = 1.65V to 1.95V 0.35x Vcc
ViL Low-level Input Voltage Vcc =2.3Vto 2.7V 0.7
Vcee = 2.7V to 3.6V 0.8
Vi Input Voltage 0 5.5
Vo Output Voltage 0 Vce
Vce = 1.65V -4
Vee = 2.3V -8
Ion High-level output current
Vee = 2.7V - 12
Vee =3V —24
mA
Vce = 1.65V 4
Vee = 2.3V 8
IoL Low-level output current
Vece = 2.7V 12
Vee =3V 24
At/ Av Input transition rise or fall time 0 10 ns/V
Ta Operating free-air temperature —40 85 °C
Note:

4. All unused inputs must be held at Vcc or GND to ensure proper device operation.
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DC Electrical Characteristics (Over Recommended Operating Free-Air Temperature Range, unless otherwise noted)

Parameters Test Conditions Vcc Min. Typ.t Max. Units
Ion = -100pA 1.65V to 3.6V Vee 0.2V
log = 4mA 1.65V 1.2
Ion = -8mA 2.3V 1.7
Vou
2.7V 2.2
Ion = -12mA
3V 2.4
Iog = —24mA 3V 22 \Y%
IoL = 100pA 1.65V to 3.6V 0.2
IoL =4mA 1.65V 0.45
VoL IoL = 8SmA 2.3V 0.7
IoL = 12mA 2.7V 0.4
IoL = 24mA 3V 0.55
I V= 5.5y or GND 3.6V +5
Icc Vi=VccorGND Ip=0 3.6V 10 uA
s | oemmaniee 10| s
C Vi = Vcc or GND 3.3V 3 pF

+ All typical values are measured at Vcc=3.3V, Tp =25°C

Switching Characteristics
(Over recommended operating free-air temperature range,unless otherwise noted, see Figures 1 through 3)

From To Vcce = 1.8V £0.15V | Ve = 2.5V +£0.2V Vcc = 2.7V Vce = 3.3V £0.3V
Parameters Inout o ¢ Units
(Input) | (Output) | nfip, | Max. | Min. | Max. | Min. | Max. | Min. | Max.
tpd AorB Y 1 13.5 1 7.5 1 5.5 1 4.5
ns
tsk(0)’ 1
§ Skew between any two outputs of the same package switching in the same direction.
Operating Characteristics, Ty=25°C
o Test Vcc = 1.8V Vcc =2.5V | Vcc =3.3V .
Parameter Description Conditions Units
Typ. Typ. Typ.
Cpd Power Dissipation Capacitance per gate f=10 MHz 22 27 35 pF
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PARAMETER MEASUREMENT INFORMATION
Vce =1.8V £0.15V

2xVee
1kQ yo OOpen
From Output _ _ /\N\/ GND
Under Test | Test Ss1
CL = 30pF
(See Note F/‘:'\) 1kQ tpd Open
:I: tpL7/tP7ZL 2xVece
— == = tpHZ/tPZH GND
Load Circuit
L. Vee 1 1
Timing ! — ty ——m
Vecl2 | \
Input A , , V.
! ov | H cc
X Input Veel2 Veel2
| tsu | th | () (
PP
) ) ov
Dat ! ! Vee
ata
Veel2 Veel2
Input ><. cc ><' ce Voltage Waveforms
ov .
Pulse Duration
Voltage Waveforms
Setup and Hold Times
Output Vee
Control Vcel2 Veel2
———————— Vce (Low Level m
Input Veel2 Veel2 Enabling) L T ov
| : ) o
tPLH— tpHL—>] Output | Vce
r_ | e | Waveform 1 \
| | | |___-VOH Slat2xVcc
Output | Vec2 Veel2 (seeNoteB) , ' — T T T T T Vou
| et ol VoL tpzH—»  — —» e tpyz
<o S ouput — Vo
Output | | VOH Waveform 2 Veo/2 Von-0.15V
Veel2 Veel2 S1 at Open
: ———-VoL (see Note B) ov
Voltage Waveforms Voltage Waveforms
Propagation Delay Times Enable and Disable Times
Figure 1. Load Circuit and Voltage Waveforms
Notes:
A. Cyp 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. All input impulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zp = 50Q, tr < 2.0ns, tf < 2.0ns.
D. Outputs are measured one at a time with one transition per measurement.
E. tpLz and tpyz are the same as tgig
F. tpzL and tpzy are the same as tep
G. tpLu and tpHL are the same as tpd
H. Not all parameters and waveforms are applicable to all devices.
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PARAMETER MEASUREMENT INFORMATION
Vce =2.5V 0.2V

2xVee
5000 yo OOpen
From Output _ GND
Under Test J_ I\/\/\/ Test S1
- tpd Open
CL = 30pF p
(See Note A) 500Q tPLZ/tPZL 2x Ve
tPHZ/tPZH GND

Load Circuit

I I
— tyy ———

Timing | Vee | | Vee
VCC/Z ! !
Input Input X Vecl2 X Vecl2
ov oV

1 tsu th !
I I
| | VCC
Data AN /o Voltage Waveforms
Input K Vee K Vee .
oV Pulse Duration
Voltage Waveforms
Setup and Hold Times
Output
Control
———————— Vce (Low Level
Input | Vccel2 | Vccl2 Enabling)
I<—tPLH—>| :<—tPH|_—>| > Output
| | | Waveform 1
: | | T~~~ VoH Slat2xVce
Output | I Veel2 | Veel2 y (see Note B)
!<—tpH|_—>| H_tPLH_>: oL Output
Output | | VOoH Waveform 2
M S1 at Open
: ———- VoL (see Note B)
Voltage Waveforms Voltage Waveforms
Propagation Delay Times Enable and Disable Times

Figure2.Load Circuitand Voltage Waveforms

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.

All input impulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50Q, tr < 2.0ns, tg < 2.0ns.
Outputs are measured one at a time with one transition per measurement.

tpLz and tpHz are the same as tdis

tpzL and tpzy are the same as ten

tpLH and tpyL are the same as tpd

Not all parameters and waveforms are applicable to all devices.

TQmmon
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Hex Inverter
toroorreoerevrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrnrnd
PARAMETER MEASUREMENT INFORMATION
Vcc=2.7V and 3.3V 0.3V
6V
500Q SL" 0 0pen
From Output _ GND
Under Test J_ Test S1
CL = 50pF
(See Note 8\) 500Q tpd Open
:I: tpLZ/tPZL 6V
— L = tpHZ/tPZH GND
Load Circuit
I I
— ty ——»
o 2.7V | |
Timing Y/ 15y ! ! 2.1V
Input g Input 1.5V 1.5V
\ OV I ()
| t : 1 | ov
su h
I I
! ! 2.7V Voltage Waveforms
Data .
Input ><1-5V ><1-5V Pulse Duration
ov
Voltage Waveforms
Setup and Hold Times
Output 2.1v
Control 1.5V 1.5V
________ Vee (Low Level | !
Enablin X T T ov
Input | Veel2 | Veel2 g) tozL : :<_ _>: :<—tPLZ
| ov Output X ! 3V
[« teLn—>l [ tPHL Waveform 1 |
| : :———'VOH Slat2xVec y
I | seeNoteB) ., ' — T T T T~ oL
Output | Veel2 | Veel2 ( ) PzH —»  e— —> e tppz
|<—tpH|_—>I —tpLp— Vou Output | o VoH
- I I Waveform 2 Von—-0.3V
Output | | VoH 1 ot GND 1.5V
Veel2 Vcel2 a
N reoe VoL (see Note B) ov
Voltage Waveforms Voltage Waveforms
Propagation Delay Times Enable and Disable Times

Figure 3. Load Circuitand Voltage Waveforms

Notes:

A.
B.

ZOmmYN

CL includes probe and jig capacitance.

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.

All input impulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zo = 50Q, tr < 2.5ns, tp < 2.5ns.
Outputs are measured one at a time with one transition per measurement.

tpLz and tpyz are the same as tgis
tpzL and tpzy are the same as tep
tpLy and tpyy are the same as tpd
Not all parameters and waveforms are applicable to all devices.
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14-pin 150-mil wide SOIC (W) Package

fnnnnnn

» ,0099 X 45°
149 [378 0196 | 050
D 1o
i , 0075 [0.19
: B

.0098
1NN
b a3 041 016 T
.344 127 050
8.55
- 2284
YV A
5. 80
6 20

0155 | |« 053 [1.35
0032;33 068 | 1.75
0.660 A X-XX| DENOTES DIMENSIONS
s \i SEATING PLANE IN MILLIMETERS

-

+‘ L *‘ ‘¢ 1.0040
050 013 .0098 | 0.25

BSC .020
0.330
0.508

14-pin 173-mil wide TSSOP (L) Package

T 0.004 [0.09
f 0.008 | 0.20
0.169 [4.3
0.177 |45 045 0.018$‘ < T
o ¢ 0.75] 0.030
HHHHHHH . 020
1 0.264
om0 6.1
0.201
4.90
5.10 0.047
1. 20
maX X.XX| DENOTES DIMENSIONS
SEATING X.XX| IN MILLIMETERS

mg{ [ PLANE

*‘ ‘* J»‘ ‘+ 0.002
0.0256 0.007 0.006 0 15
typical 0.012
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Ordering Information
Ordering Code Package Type Operating Range
PI74LVCO04AL 14-pin, 173-mil wide plastic TSSOP
—40°C to 85°C
PI74LVCO04AW 14-pin, 150-mil wide plastic SOIC

Pericom Semiconductor Corporation
2380Bering Drive « SanJose, CA95131+1-800-435-2336 * Fax(408)435-1100+ http://www.pericom.com
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