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| DESCRIPTION 5 3
1

U74LV1T32 is a low voltage CMOS gate logic that operates at a
wider voltage range for industrial, portable, telecom, and automotive SOT-353
applications. The output level is referenced to the supply voltage and
is able to support 1.8V/2.5V/3.3V/5V CMOS levels.

The input is designed with a lower threshold circuit to match 1.8V
input logic at Ve = 3.3V and can be used in 1.8V to 3.3V level up
translation. In addition, the 5V tolerant input pins enable down
translation (e.g. 3.3V to 2.5V output at Vec = 2.5V). The wide Vcc
range of 1.8V to 5.5V allows generation of desired output levels to
connect to controllers or processors. The U74LV1T32 is designed
with current-drive capability of 8mA to reduce line reflections,
overshoot, and undershoot caused by high-drive outputs.
| FEATURES
* Single supply voltage translator at 1.8V, 2.5V, 3.3V and 5.0V
* Low Power Current: Icc=10pA (Max.)
* #8mA Output Drive (Vcc=5.0V)
B ORDERING INFORMATION

Ordering Number
Pack Packi
Lead Free Halogen Free ackage acking
U74LV1T32L-AL5-R U74LV1T32G-AL5-R SOT-353 Tape Reel

U74LV1T32G-AL5-R VR Taos Real
(1)Packing Type (1)R: Tape Ree
(2)Package Type (2) AL5: SOT-353

(3)Green Package (3) G: Halogen Free and Lead Free, L: Lead Free

B MARKING

[5] [4]
17320 L: Lead Free

G: Halogen Free
L 2] [3]
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U74LV1T32 CMOS IC

B PIN CONFIGURATION

Vee Y
[5] [4]
A B GND
B  FUNCTION TABLE (each gate)
INPUT OUTPUT
(Lower Level Input) (Vcc CMOS)
A B Y
X H H
H X H
L L L

B LOGIC DIAGRAM (positive logic)
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U74LV1T32 CMOS IC

B  TYPICAL DESIGN EXAMPLES

Vih=2.0V - Vjy=0.99V _
Vi=0.8V Vie=0.55V
5.0v 5.0V, 3.3V
3.3V »  LV1Txx Logic Ssé(:;/m 25V, 1.8V >  LViTxx Logic ‘ s:/ .S?;/m
Syste .Sys’te;n
VCC=3.3V
5.0V, 3.3V 33V
2.5V, 1.8V > LV1Txx Logic System
System

l Vou min=2.4V
Vinmin=1.36V___
ﬂ Vi max=0.8V - Vor_max=0.4V

Switching Thresholds for 1.8V~3.3V Translation
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U74LV1T32 CMOS IC
B  ABSOLUTE MAXIMUM RATING (Ta=25°C, unless otherwise specified) (Note 2)
PARAMETER SYMBOL TEST CONDITIONS RATINGS UNIT
Supply Voltage Vee -05~7 V
Input Voltage (Note 2) Vin -05~7 V
Output in the high-impedance 05~46 Vv
Output Voltage (Note 2) Vour or power-off state
Output in the high or low state -0.5 ~V¢cct+0.5 V
Continuous Output Current | +25 mA
Continuous current through ouT Vce or GND +50 mA
Input Clamp Current Ik Vin<0 -20 mA
Qutput Clamp Current lok Vour<0 or Vour >Vcce +20 mA
Storage Temperature Range Tste -65 ~ +150 °C

Notes: 1. Absolute maximum ratings are those values beyond which the device could be permanently damaged.
Absolute maximum ratings are stress ratings only and functional device operation is not implied.
2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

H RECOMMENDED OPERATING CONDITIONS
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PARAMETER SYMBOL TEST CONDITIONS MIN [ TYP | MAX | UNIT
Supply Voltage Vee Operating 1.6 5.5 V
Input Voltage Vin 0 5.5 Vv
Output Voltage Vour 0 Vee V
o ) Vee=1.8V 20 ns/\V
:2;):: Transition Rise or Fall AUAV Voo=3.3Vor 2.5V 20 Y
Vee=5V 20 ns/V
Operating Temperature Ta -40 +125 °C
| STATIC CHARACTERISTICS (Ta=25°C, unless otherwise specified)
PARAMETER SYMBOL TEST CONDITIONS MIN [ TYP | MAX | UNIT
Ve =1.65V~1.8V 0.94 V
Ve =2.0V 0.99 V
Ve =2.25V~2.5V 1.135 V
. Ve =2.75V 1.21 V
High-Level Input Voltage ViH Voo =3V~3.3V 135 v
Vcc =3.6V 1.47 V
Ve =4.5V~5.0V 2.02 V
Ve =5.5V 21 V
Ve =1.65V~2V 0.58 V
Ve =2.25V~2.75V 0.75 V
Low-Level Input Voltage Vi Voo =3V~3.6V 08 v
Vcc =4.5V~5.5V 0.8 \
Vcc =1.65V ~ 5.5V, |0H=—20|JA Vcc-0.1 \
Vcc =1.65V 1.28 V
Voo =1.8V lor=-2mA 15 v
VCC =2.3V, |o|-|=-3mA 2 V
Vec=2.5V, lop=-3mA 2.25 V
High-Level Output Voltage Vou Voo =3V lon=-3mA 2.78 V
lon=-5.5mA 2.6 V
Vee =3.3V, lon=-5.5mA 2.9 V
lon=-4mA 4.2 V
Voo =4.5V lor=-8mA 4.1 v
Ve =5V, lon=-8mA 4.6 V
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U74LV1T32 CMOS IC
| STATIC CHARACTERISTICS (Cont.)
PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX [ UNIT
Vec=1.65V ~ 5.5V, lo . =20uA 0.1 Vv
Vee =1.65V, lo,=2mA 0.2 V
Vcc =2.3V, |o|_=3mA 0.15 V
Low-Level Output Voltage VoL Voo =3V lor=3mA 0.1 V
ce lo.=5.5mA 0.2 Vv
_ lo.=4mA 0.15 V
Voo =4.5V lo,=8mA 0.3 Vv
Vee =0V, 1.8V, 2.5V, 3.3V, 5.5V,
A Input Leakage Current liLeAk) Vin=0V o Vec 01 A
. Vec=1.8V, 2.5V, 3.3V, 5V,
Quiescent Supply Current la V=0V or Ves, lo=0; Open on loading 1 MA
Vcc=5.5V, one input at 0.3V or 3.4V, 135 mA
Additional Quiescent Supply Al other inputs at 0 or V¢, 10=0 )
Current Q Vcec=1.8V, one input at 0.3V or 1.1V, 10 A
other inputs at 0 or V¢, 10=0A H
Input Capacitance CiN Vee =3.3V, Vin=Vcc or GND 2 10 pF
Output Capacitance Cout Vee =3.3V, Vour=Vec or GND 2.5 pF
[ | DYNAMIC CHARACTERISTICS (Ta=25°C, unless otherwise specified)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP | MAX | UNIT
Vce=1.8V 10.5 14 ns
_ Vce=2.5V 6 8 ns
CL=15pF Vee=3.3V 48 | 7 | ns
Propagation delay from input o V=5V 4 6 ns
(Any In) to output(Y) PLATPHL Vec=1.8V 12 16 ns
Veec=2.5V 6.5 9 ns
C_=30pF
L=P Voc=3.3V 5 7 | ns
Vcc=5V 5.5 7 ns

B OPERATING CHARACTERIS

TICS (f=1MHz & 10MHz, Ta=25°C, unless otherwise specified)
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PARAMETER SYMBOL TEST CONDITIONS MIN TYP | MAX | UNIT
Vee=1.8V+0.15V 14 pF
Power Dissipation Coo Vcc=2.5V+0.2V 14 pF
Capacitance Vce=3.3V+0.3V 14 pF
Vcc=5.5V+0.5V 14 pF
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U74LV1T32 CMOS IC

B TEST CIRCUIT AND WAVEFORMS

From Output

I VCC=1 .8V~5V
CL 1MQ C. 15, 30pF
Vi Vi/2

e VMO Vcc/ 2

TEST CIRCUIT

Note: CL includes probe and jig capacitance.

i :v Vin
[ |
Input /\V Vi
|
|

Mi /
I
I : ov
: tpLH | | tpHL |
I
i L/ i | Vor
I
In-Phase | I |
Output : — Vo : : Vwmo
I
l | VoL
: TR : tern
¢ l I
: | : ¢ _’I
T | | ' - VoH
: I I V
| |
Out-of-Phase i~ Vmo : Vo
Output I
VOL

PROPAGATION DELAY TIMES

Notes: 1. All input pulses are supplied by generators having the following characteristics: PRR < 1MHz, Zo=50Q,
slew rate = 1V/ns.
2.The outputs are measured one at a time, with one transition per measurement.

UTC assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other
parameters) listed in products specifications of any and all UTC products described or contained herein.
UTC products are not designed for use in life support appliances, devices or systems where malfunction
of these products can be reasonably expected to result in personal injury. Reproduction in whole or in
part is prohibited without the prior written consent of the copyright owner. UTC reserves the right to
make changes to information published in this document, including without limitation specifications and
product descriptions, at any time and without notice. This document supersedes and replaces all
information supplied prior to the publication hereof.
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