UNISONIC TECHNOLOGIES CO., LTD

U74LVC1T45

CMOS IC

SINGLE-BIT DUAL-SUPPLY
BUS TRANSCEIVER WITH
CONFIGURABLE VOLTAGE

TRANSLATION
E DESCRIPTION 5 4

This single-bit noninverting bus transceiver uses two separate ,/' ~ m
configurable power supply rails. The A port is designed to track \I&m”
Vcea. Veca accepts any supply voltage from 1.65V to 5.5V. The B 1
port is designed to track Vcces. Vcce accepts any supply voltage SOT-363
from 1.65V to 5.5V. This allows for universal low-voltage
bidirectional translation between any of the 1.8V, 2.5V, 3.3V and
5V voltage nodes.

The U74LVC1T45 is designed for  asynchronous
communication between two data buses. The logic levels of the
direction-control (DIR) input activate either the B port outputs or the
A port outputs. The device transmits data from the A bus to the B
bus when the B port outputs are activated and from the B bus to
the A bus when the A port outputs are activated. The input circuitry
is always active on both A and B ports and must have a logic HIGH
or LOW level applied to prevent excess Icc and Iccz.
B FEATURES
* Fully Configurable Dual-Rail Design Allows Each Port to Operate

Over the Full 1.65V to 5.5V Power-Supply Range
* Vcc Isolation Feature — If Either Ve Input Is at GND, Both Ports
Are in the High-Impedance State
* DIR Input Circuit Referenced to Vcea
* +24mA Output Drive at 3.3V
* lorr Supports Partial-Power-Down Mode Operation
E ORDERING INFORMATION
Ordering Number .
Lead Free Halogen Free Package Packing
U74LVC1T45L-AG6-R U74LVC1T45G-AG6-R SOT-26 Tape Reel
U74LVC1T45L-AL6-R U74LVC1T45G-ALB-R SOT-363 Tape Reel

U74LVC1T45G-AG6-R

T— (1)Packing Type

(2)Package Type
(3)Green Package

(1) R: Tape Reel

(2) AG6: SOT-26, AL6: SOT-363

(3) G: Halogen Free and Lead Free, L: Lead Free
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U74LVC1T45

CMOS IC
[ | MARKING
6 5 4
HHH
L: Lead Free
1T450
o T—» G: Halogen Free
oo d
1 2 3
HE PIN CONFIGURATION
Veea |I O E Vees
GND | 2| 5| DR
als] nt
E PIN DESCRIPTION
PIN NO. PIN NAME 1/0 DESCRIPTION
1 Veea P SYSTEM-1 supply voltage (1.65V to 5.5V)
2 GND G Ground
3 A 1/0 Output level depends on Vcca voltage
4 B /0 Input threshold value depends on Vccs voltage
5 DIR I GND (Low level) determines B-port to A-port direction
6 Vees P SYSTEM-2 supply voltage (1.65V to 5.5V)
Note: P=Power, G=Ground, I/O=Input and output, I=Input
HE FUNCTION TABLE
INPUTS
DIR OPERATION
L B data to A bus
H A data to B bus
E LOGIC DIAGRAM (POSITIVE LOGIC)
5
DIR
3
A
:><} 4
V(;(;A VCCB
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U74LVC1T45 CMOS IC

E ABSOLUTE MAXIMUM RATING

PARAMETER SYMBOL TEST CONDITIONS RATINGS UNIT
Supply Voltage Veea -0.5~6.5 V
Supply Voltage Vces -0.5~6.5 V
A Port -0.56~6.5 \Y
Input Voltage (Note 2) ViN B Port -0.56~6.5 V
Control Input -0.5~6.5 \Y
Voltage applied to any output in the A Port -0.5~6.5 Vv
high-impedance or power off state Vour
(Note 2) B Port -0.56~6.5 \Y,
Voltage applied to any output in the A Port -0.5 ~ Veeat0.5 \V;
high or low state Vour
(Note 2, 3) B Port -0.5 ~Vcest0.5 V
Continuous Output Current +50 mA
Continuous current through Vcea, lour +100 mA
Vces or GND B
Input Clamp Current lik Vin<QV -50 mA
Output Clamp Current lok Vout<OV -50 mA
Storage Temperature Range Tstc -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 negative-voltage and output voltage ratings may be exceeded if the input and output current
ratings are observed.
3. The value of V¢c is provided in the recommended operating conditions table.

HE RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
Supply Voltage Veea 1.65 5.5 \Y
Supply Voltage Vees 1.65 5.5 \Y
Input Voltage Vin 0 5.5 \Y
Output Voltage Vour 0 Vceo V
Vcei=1.65V~1.95V 20 ns/V
Input Transition Rise or |Data Inputs Veo=2.3V2. 7V 20 ns/v
At/Av  [Vce=3V~3.6V 10 ns/V
Fall Rate
Vcei=4.5V~5.5V 5 ns/V
Control Input Vcei=1.65V~1.95V 5 ns/\V
Operating Temperature Ta -40 +125 °C
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U74LVC1T45

CMOS IC

B ELECTRICAL CHARACTERISTICS (Unless otherwise specified)

Ta=25°C Ta=-40°C~+125°C
PARAMETER YMBOL TEST CONDITION NIT
S S S MIN [ TYP [MAX| MIN | TYP | MAX U
_ 5 Vcel Vel
Vcei=1.65V~1.95V %065 %065 \%
Data Inputs Vcei=2.3V~2.7V 1.7 1.7 \
(Note 1) Vcei=3V~3.6V 2 2 \%
Vel Vel
Vcei=4.5V~5.5V \%
High-Level v co=4.5V~5.5 x0.7 x0.7
Input Voltage I Vcea Veea
Vcei=1.65V~1.95V \%
DIR oai=1.65 ° x0.65 x0.65
(Reference Vcei=2.3V~2.7V 1.7 1.7 \Y
d to Vcca) Vcei=3V~3.6V 2 2 \Y
(Note 2) _ Veea Veea
Vcei=4.5V~5.5V x0.7 x0.7 \%
_ 5 Vcel Vceel
Vce=1.65V~1.95V %035 %0.35 \%
Data Inputs Vcei=2.3V~2.7V 0.7 07| V
(Note 1) Vcei=3V~3.6V 0.8 08| V
Vel Vel
Vcei=4.5V~5.5V \Y
Low-Level v cc=4.5V~5.5 x0.3 x0.3
Input Voltage - _ Veea Veea
DIR Vcei=1.65V~1.95V %0.35 %0.35 \Y
(Reference Vcei=2.3V~2.7V 0.7 07 V
d to Vcca) Vcei=3V~3.6V 0.8 08| V
(Note 2) _ Veea Veea
Vcei=4.5V~5.5V 03 %03 \%
Notes: 1. For Ve values not specified in the data sheet, Vin min=V¢cix0.7V,ViL max=V¢ex0.3V.
2. For V¢ values not specified in the data sheet, Vih min=V¢cax0.7V,ViL max=Vccax0.3V.
UNISONIC TECHNOLOGIES CO.,LTD 4013
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U74LVC1T45

CMOS IC

B ELECTRICAL CHARACTERISTICS (Cont.)

PARAMETER

SYMBOL

TEST CONDITIONS

Ta=25°C

Ta=-40°C~+125°C

MIN

TYP

UNIT

MAX] MIN | TYP | MAX

Output High Voltage

Vo

Voca=1.65V~4.5V,
Voos=1.65V~4.5V,
low=-100pA

Vcco-
0.1

Veco-
0.1

VCCA=1 .65V,
VCCB=1 .65V,
|o|-|=-4mA

1.2

0.95 \Y

VCCA=2.3V,
VCCB=2.3V,
|o|-|=-8mA

Vi=ViH

1.9

1.7 \Y

Veea=3V,
Vces=3V,
I0H=-24mA

24

2.0 \Y

VCCA=4.5V,
VCCB=4.5V,
I0H=-32mA

3.8

3.4 \Y

Output Low Voltage

VoL

Voca=1.65V~4.5V,
Voos=1.65V~4.5V,
lo.=100uA

0.1 01| V

Vecea=1.65V,
Vces=1.65V,
lo.=4mA

0.45 0.7 ( V

Vcea=2.3V,
Vces=2.3V,
lo.=8mA

Vi=ViL

0.3 045 V

Vcea=3V,
Vces=3V,
lo.=24mA

0.55 08 | V

VCCA=4.5V,
VCCB=4.5V,
|o|_=32mA

0.55 08 | V

Input
Leakage
Current

DIR

liLeAk)

V|N=VCCA or GN D,
Vcca=1.65V~5.5V,
Vcee=1.65V~5.5V

MA

Power OFF |A Port

Leakage

Current B Port

lorr

Vin or Vour=0~5.5V,
Veea=0V, Vees=0V~5.5V

MA

Vin or Vout=0~5.5V,
VCCA=OV"5.5V, VCCB=OV

MA

Output
OFF-State
Current

A or B Port

loz

Voutr=Vcco or GND,
Vin=Vcc) or GND,
Vcea=1.65V~5.5V,
Vceg=1.65V~5.5V

MA

Notes: 1. Ve is the voltage associated with the input port supply Vcea or Vees.
2. Vcco is the voltage associated with the output port supply Vcea or Vecs.
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U74LVC1T45

CMOS IC

B ELECTRICAL CHARACTERISTICS (Cont.)

UNISONIC TECHNOLOGIES CO.,LTD
www.unisonic.com.tw

Ta=25°C Ta=-40°C~+125°C
PARAMETER SYMBOL TEST CONDITIONS MIN 1 TYP TMAX | MIN T TYP TMAX UNIT
Vcea=1.65V~5.5V,
Veea=1.65V~5.5V 3 5 | KA
VCCA=5.5V,
Supply A Current lcca Vees=0V 2 3 MA
Vcea=0V, D 3| uA
VCCB=5.5V
Z;“;\,\/j‘g' Voca=1.65V~5.5V, ) s | ua
* Vooa=1.65V~5.5V H
lour=0A N cea=5.5V
CCA=9. ’
Supply B Current lcc Vees=0V -2 -3 | MA
Vcea=0V,
Vees=5.5V 2 3 | KA
Supply A Current & Supply lecat] Vcea=1.65V~5.5V, 4 6 A
B Current coatlees Vecs=1.65V~5.5V H
A Port at
Vcea-0.6
Vv,
Supply A DIR at
Current A Port Voca, 50 75 | pA
B
Port=0P
EN
Alcca DIR at
Vcea-0.6
Vv,
Supply A B Vcea=3V~5.5V
_ cca=3V~5.9V,
Current DIR POrt=0P | cs=3V~5.5V 50 751 HA
EN, A
Port at
Vcea Or
GND
B Port at
VCCB'0.6
\Y
Supply B DIR at
Current B Port Alccs GND, 50 75 | pA
A
Port=0OP
EN
6 of 13

QW-R126-080.D




U74LVC1T45 CMOS IC

B SWITCHING CHARACTERISTICS (Unless otherwise specified)

Ta=25°C Ta=-40°C~+125°C
PARAMETER SYMBOL TEST CONDITIONS MIN 1 TP Tvax | MiIN TTvP TMAX UNIT
Vcee=1.8V+0.15V | 1.5 17.71 1.0 19.5| ns
Vcea=1.8V |Vces=2.5V+0.2V | 1.5 10.3] 1.0 12.1] ns
1+0.15V Vcee=3.3V+0.3V | 1.5 83 [ 1.0 94 | ns
Vcep=5V+0.5V 1.0 72105 8.1 | ns
Vcce=1.8V+0.15V | 1.5 16 | 1.0 17.6 | ns
Vcea=2.5V |Vees=2.5V+0.2V | 1.0 85 (05 94 | ns
0.2V Vceg=3.3V+0.3V | 1.0 6.4 105 76 | ns
Propagation Delay From oL Vceg=5V+0.5V 1.0 51105 59 | ns
Input (A) to Output (B) Vccg=1.8V+0.15V | 1.5 155] 1.0 17.1] ns
Veea=3.3V |Vces=2.5V+0.2V | 1.0 8.0 [ 05 8.8 | ns
0.3V Vcep=3.3V+0.3V | 0.5 58 [ 0.3 6.2 | ns
Vcep=5V+0.5V 0.3 44102 49 | ns
Vccee=1.8V+0.15V | 1.5 15.1] 1.0 16.7| ns
Vceea=5V  |Vees=2.5V+0.2V | 0.5 75 (03 8.3 | ns
0.5V Vceg=3.3V+0.3V | 0.3 54 (02 6 ns
Vce=5V+0.5V 0.2 3.9 [ 0.1 43 | ns
Vcce=1.8V+0.15V | 1.5 17.71 1.0 19.5| ns
Vcea=1.8V |Vces=2.5V+0.2V | 1.5 16 | 1.0 17.6 | ns
1+0.15V Vcee=3.3V+0.3V | 1.5 155] 1.0 17.1] ns
Vcep=5V+0.5V 1.5 15.1] 1.0 16.7| ns
Vcce=1.8V+0.15V | 1.5 10.3] 1.0 10.9| ns
Vcea=2.5V |Vees=2.5V+0.2V | 1.0 85 (05 94 | ns
0.2V Vceg=3.3V+0.3V | 1.0 8.0 [ 05 8.8 | ns
Propagation Delay From o Vceg=5V+0.5V 0.5 7.5 (03 83 | ns
Input (B) to Output (A) Vccg=1.8V+0.15V | 1.5 83 [ 1.0 89 | ns
Vcea=3.3V |Vee=2.5V+0.2V | 1.0 64 |05 6.9 | ns
0.3V Vcep=3.3V+0.3V | 0.5 58 [ 0.3 6.6 | ns
Vcee=5V+0.5V 0.3 44102 6 ns
Vcce=1.8V+0.15V | 1.0 72105 7.8 | ns
Vceea=5V  |Vees=2.5V+0.2V | 0.5 51 (03 59 | ns
0.5V Vceg=3.3V+0.3V | 0.3 44102 49 | ns
Vce=5V+0.5V 0.2 3.9 [ 0.1 43 | ns
Vcee=1.8V+0.15V | 1.5 14.3] 1.0 15.8| ns
Vcea=1.8V |Vces=2.5V+0.2V | 1.5 85 (1.0 94 | ns
1+0.15V Vcee=3.3V+0.3V | 1.5 71 (1.0 79 | ns
Vcep=5V+0.5V 1.5 7.0 [ 1.0 7.7 | ns
Vcce=1.8V+0.15V | 1.5 12.9] 1.0 14.2| ns
Vcea=2.5V |Vees=2.5V+0.2V | 1.0 75105 8.3 | ns
0.2V Vceg=3.3V+0.3V | 1.0 54 [ 05 6 ns
Propagation Delay From o Vceg=5V+0.5V 0.5 46 | 0.3 51 | ns
Input (A) to Output (B) Vccg=1.8V+0.15V | 1.5 12.6] 1.0 13.9]| ns
Vcea=3.3V |Vces=2.5V+0.2V | 1.0 7.0 [ 05 7.7 | ns
0.3V Vcep=3.3V+0.3V | 0.5 5.0 [ 0.3 55| ns
Vcep=5V+0.5V 0.5 40103 44 | ns
Vcce=1.8V+0.15V | 1.5 1221 1.0 13.5| ns
Vceea=5V  |Vees=2.5V+0.2V | 0.5 6.2 103 6.9 | ns
0.5V Vceg=3.3V+0.3V | 0.3 45102 5 ns
Vce=5V+0.5V 0.2 3.5 [ 0.1 39 | ns
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U74LVC1T45

CMOS IC

HE SWITCHING CHARACTERISTICS (Cont.)
Ta=25°C Ta=-40°C~+125°C
PARAMETER SYMBOL TEST CONDITIONS MIN 1 TYP TvAx | MIN TTvP TMAX UNIT
Vces=1.8V10.15V ([ 1.5 14.3[ 1.0 15.8| ns
Vcea=1.8V [Vcce=2.5V+0.2V | 1.5 1291 1.0 14.2| ns
+0.15V Vces=3.3V+0.3V ([ 1.5 12.6] 1.0 13.9| ns
Veep=5V10.5V 1.5 1221 1.0 13.5| ns
Vccg=1.8V10.15V | 1.5 851 1.0 94 | ns
Vcea=2.5V [Veeg=2.5V+0.2V [ 1.0 75105 83 | ns
0.2V Vces=3.3V+0.3V [ 1.0 7.0 [ 0.5 7.7 | ns
Propagation Delay From fon Veeg=5V+0.5V 0.5 6.2 | 0.3 6.9 | ns
Input (B) to Output (A) Vces=1.8V+0.15V | 1.5 71 11.0 79 [ ns
Veea=3.3V |Vces=2.5V+0.2V | 1.0 54 105 6 ns
+0.3V Vces=3.3V+0.3V [ 0.5 50103 55| ns
Vcee=5V10.5V | 0.5 45103 5 ns
Vccg=1.8V10.15V | 1.5 701]1.0 7.7 | ns
Vceea=5V  [Vecg=2.5V+0.2V | 0.5 46103 51| ns
0.5V Vces=3.3V+0.3V [ 0.3 4.0 | 0.2 44 | ns
Vces=5V+0.5V [ 0.2 35|01 39 | ns
Vces=1.8V10.15V ([ 1.5 194 1.0 21.6]| ns
Vcea=1.8V |Vcce=2.5V+0.2V | 1.5 185] 1.0 19.5| ns
+0.15V Vces=3.3V+0.3V ([ 1.5 1841 1.0 19.2| ns
Veep=5V10.5V 1.5 1711 1.0 18.9| ns
Vces=1.8V0.15V [ 1.5 8111.0 9 ns
Vcea=2.5V [Veeg=2.5V+0.2V [ 1.5 81 (1.0 9 ns
0.2V Vces=3.3V+0.3V ([ 1.5 81110 9 ns
Propagation Delay From toriz Veeg=5V+0.5V 1.5 81 11.0 9 ns
Input (DIR) to Output (A) Vcep=1.8V+0.15V| 1.5 73110 8.1 | ns
Vcea=3.3V |Vces=2.5V+0.2V | 1.5 73110 8.1 | ns
+0.3V Vces=3.3V+0.3V ([ 1.5 73110 8.1 | ns
Veep=5V10.5V 1.5 73110 8.1 | ns
Vcce=1.8V10.15V | 1.5 54 11.0 6 ns
Vceea=5V  [Vecg=2.5V+0.2V | 1.5 54 [ 1.0 6 ns
0.5V Vces=3.3V+0.3V ([ 1.5 5511.0 6 ns
Vces=5V10.5V 1.5 54 [ 1.0 6 ns
Vces=1.8V10.15V ([ 1.5 219] 1.0 241] ns
Vcea=1.8V [Vcce=2.5V+0.2V | 1.5 11.5] 1.0 12.7| ns
+0.15V Vces=3.3V+0.3V ([ 1.5 10.3] 1.0 11.4| ns
Veep=5V10.5V 1.5 82 11.0 9.1 | ns
Vcce=1.8V10.15V | 1.5 23.7]1 1.0 23.6| ns
Vcea=2.5V [Veeg=2.5V+0.2V [ 1.5 1141 1.0 12.1| ns
0.2V Vces=3.3V+0.3V ([ 1.5 10.2| 1.0 10.3| ns
Propagation Delay From toriz Veeg=5V+0.5V 1.5 71 11.0 76 | ns
Input (DIR) to Output (B) Vceg=1.8V+0.15V| 1.5 20.5] 1.0 18.2| ns
Vcea=3.3V |Vces=2.5V+0.2V | 1.5 10.1] 1.0 11.2| ns
+0.3V Vces=3.3V+0.3V ([ 1.5 88 1 1.0 95 | ns
Veep=5V10.5V 1.5 6.8 1 1.0 72 | ns
Vcce=1.8V10.15V| 1.5 20.2] 1.0 17.8| ns
Vceea=5V  [Vecg=2.5V+0.2V | 1.5 98 1 1.0 10.7| ns
0.5V Vces=3.3V+0.3V ([ 1.5 85 (1.0 9.2 | ns
Vces=5V10.5V 1.5 6.5 | 1.0 7.2 | ns
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U74LVC1T45

CMOS IC

B SWITCHING CHARACTERISTICS (Cont.)

U]" UNISONIC TECHNOLOGIES CO.,LTD
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Ta=25°C Ta=-40°C~+125°C
PARAMETER SYMBOL TEST CONDITIONS MIN 1 TYP Tvax | MiIN TTYP TMAX UNIT
Vces=1.8V+0.15V|[ 1.5 10.5] 1.0 116 | ns
Vcea=1.8V [Vcece=2.5V+0.2V | 1.5 10.5] 1.0 11.6| ns
+0.15V Vces=3.3V+0.3V [ 1.5 10.7] 1.0 11.6| ns
Vces=5V+0.5V 1.5 10.9] 1.0 11.6| ns
Vccee=1.8V10.15V | 1.0 59 [ 05 6.4 | ns
Vcea=2.5V [Vecg=2.5V+0.2V | 1.0 59 [ 05 6.4 | ns
0.2V Vees=3.3V+0.3V [ 1.0 59105 6.4 | ns
Propagation Delay From oLz Vceg=5V+0.5V 0.5 5.8 | 0.3 6.4 | ns
Input (DIR) to Output (A) Vccg=1.8V+0.15V| 1.5 56 [ 1.0 6.2 | ns
Vcea=3.3V [Vece=2.5V+0.2V | 1.5 56 [ 1.0 6.2 | ns
+0.3V Vces=3.3V+0.3V [ 1.5 57 (1.0 6.2 | ns
Vces=5V+0.5V 1.5 57 (1.0 6.2 | ns
Vcce=1.8V10.15V | 0.5 3.8 (03 41| ns
Vcea=5V  [Veeg=2.5V+0.2V | 0.5 3.8 (03 41 | ns
0.5V Vces=3.3V+0.3V [ 0.5 37103 41 ] ns
Vces=5V10.5V_ [ 0.5 37103 41 | ns
Vces=1.8V+0.15V ([ 1.5 16 | 1.0 176 | ns
Vcea=1.8V [Vces=2.5V+0.2V | 1.5 9.2 [ 1.0 10.2| ns
+0.15V Vces=3.3V+0.3V [ 1.5 84 11.0 93 | ns
Vces=5V+0.5V 1.5 64 11.0 74 | ns
Vcce=1.8V+0.15V | 1.5 18.9] 1.0 20.6 | ns
Vcea=2.5V [Veeg=2.5V+0.2V | 1.5 9.6 [ 1.0 104 | ns
0.2V Vces=3.3V+0.3V [ 1.5 84 [ 1.0 9.3 | ns
Propagation Delay From oLz Vceg=5V+0.5V 1.5 531 1.0 59 | ns
Input (DIR) to Output (B) Vcep=1.8V+0.15V| 1.5 14.5] 1.0 15.8| ns
Vcea=3.3V [Vces=2.5V+0.2V | 1.5 7.8 [ 1.0 8.6 | ns
+0.3V Vcep=3.3V+0.3V | 1.5 71 (1.0 79 | ns
Vces=5V+0.5V 1.5 49 1 1.0 54 | ns
Vcce=1.8V10.15V | 1.5 14.8] 1.0 16.4| ns
Vceea=5V  [Veeg=2.5V+0.2V | 1.5 74 (1.0 82 | ns
0.5V Vces=3.3V+0.3V [ 1.5 701 1.0 7.7 | ns
Vces=5V10.5V 1.5 45110 5 ns
Vce=1.8V10.15V 33.7 371] ns
Vcea=1.8V [Vces=2.5V+0.2V 25.2 27.8| ns
+0.15V Vcep=3.3V+0.3V 23.9 26.4| ns
Vce=5V+0.5V 215 241| ns
Vces=1.8V10.15V 29.2 329( ns
Vcea=2.5V [Veeg=2.5V+0.2V 18.1 19.3| ns
0.2V Vees=3.3V+0.3V 16.4 18.1] ns
Propagation Delay From oz Vceg=5V+0.5V 12.8 14.2 | ns
Input (DIR) to Output (A) Vcee=1.8V10.15V 22.8 23.8| ns
Veea=3.3V [Vcee=2.5V+0.2V 14.2 15.5| ns
+0.3V Vcep=3.3V+0.3V 12.9 14.1] ns
Vcee=5V+0.5V 10.3 11.4] ns
Vcee=1.8V10.15V 22 239| ns
Vcea=5V  [Vee=2.5V+0.2V 12.5 13.5| ns
0.5V Vces=3.3V+0.3V 11.4 12.3| ns
Vces=5V10.5V 8.4 9.3 | ns
90of 13
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U74LVC1T45

CMOS IC

B SWITCHING CHARACTERISTICS (Cont.)

U]" UNISONIC TECHNOLOGIES CO.,LTD
www.unisonic.com.tw

Ta=25°C Ta=-40°C~+125°C
PARAMETER SYMBOL TEST CONDITIONS MIN 1 TYP Tvax | MIN TTvP TMAX UNIT
Vces=1.8V+0.15V 28.2 31.1] ns
Vcea=1.8V [Vcce=2.5V+0.2V 20.8 219 ns
+0.15V Vcee=3.3V+0.3V 19 20.1| ns
Veep=5V10.5V 18.1 19.1] ns
Vccg=1.8V10.15V 21.9 24 | ns
Vcea=2.5V [Vcecg=2.5V+0.2V 14.4 15.8| ns
0.2V Vces=3.3V+0.3V 12.3 13.3| ns
Propagation Delay From oz Veeg=5V+0.5V 10.9 11.7| ns
Input (DIR) to Output (B) Vcep=1.8V+0.15V 21.1 23.3| ns
Vcea=3.3V [Vces=2.5V+0.2V 13.6 15 [ ns
+0.3V Veeg=3.3V+0.3V 11.5 124 | ns
Vcep=5V10.5V 10.1 11.1] ns
Vcce=1.8V10.15V 18.9 20.8| ns
Vcea=5V  [Veceg=2.5V+0.2V 11.3 124 | ns
0.5V Vces=3.3V+0.3V 9.1 10.1| ns
Vces=5V10.5V 7.6 84 | ns
Vces=1.8V+0.15V 36.2 399 ns
Vcea=1.8V [Vces=2.5V+0.2V 24.4 26.9| ns
+0.15V Vces=3.3V+0.3V 22.9 253 | ns
Veee=5V10.5V 20.4 22.6| ns
Vcce=1.8V10.15V 32.2 33.8| ns
Vcea=2.5V [Vecg=2.5V+0.2V 18.9 204 | ns
0.2V Vces=3.3V+0.3V 17.2 18.5| ns
Propagation Delay From oL Veeg=5V+0.5V 13.3 14.5| ns
Input (DIR) to Output (A) Vcep=1.8V+0.15V 27.6 29.1| ns
Vcea=3.3V [Vces=2.5V+0.2V 15.5 17.2| ns
+0.3V Vces=3.3V+0.3V 13.8 15 [ ns
Veee=5V10.5V 11.3 12 | ns
Vcce=1.8V10.15V 27.2 28.5| ns
Vcea=5V  [Vecg=2.5V+0.2V 14.4 15.8| ns
0.5V Vces=3.3V+0.3V 12.5 13.2| ns
Vces=5V10.5V 10 10.8| ns
Vces=1.8V+0.15V 33.7 35.2| ns
Veea=1.8V |Vees=2.5V+0.2V 27 28.3| ns
+0.15V Veeg=3.3V+0.3V 25.5 26.8| ns
Veep=5V10.5V 241 25.6| ns
Vces=1.8V+0.15V 21 23.2| ns
Vcea=2.5V [Vecg=2.5V+0.2V 15.6 17.3| ns
0.2V Vces=3.3V+0.3V 13.5 15 [ ns
Propagation Delay From oL Veeg=5V+0.5V 12.7 14.1| ns
Input (DIR) to Output (B) Vces=1.8V+0.15V 19.9 22 | ns
Vcea=3.3V [Vces=2.5V+0.2V 14.3 15.8| ns
+0.3V Vces=3.3V+0.3V 12.3 13.6| ns
Veep=5V10.5V 11.3 12.5| ns
Vcce=1.8V10.15V 17.6 19.5| ns
Vcea=5V  [Veceg=2.5V+0.2V 11.6 129 | ns
0.5V Vces=3.3V+0.3V 10 11 [ ns
Vces=5V10.5V 8.6 9.9 | ns
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U74LVC1T45 CMOS IC
B OPERATING CHARACTERISTICS (Ta=25°C, unless otherwise specified)
PARAMETER SYMBOL TEST CONDITIONS MIN [ TYP | MAX [ UNIT
Input Capacitance Control Inputs Cin  [Vi=Vcca or GND 2.5 pF
. Vo=Vceas or Vooa=3.3V.
Output Capacitance A or B Port Cio GND Vees=3.3V 6 pF
VCCB=1 .8V 3 pF
A Port Input Vcep=2.5V 4 pF
B Port Output Vees=3.3V 4 pF
CPDA VCCB=5V 4 pF
Vces=1.8V 18 pF
B Port Input Veeg=2.5V 19 pF
A Port Output Vees=3.3V 20 pF
Power Dissipation C.=0, f=10MHz |Vcce=5V 21 pF
Capacitance t=t=1nS Vces=1.8V 18 pF
A Port Input Veep=2.5V 19 pF
B Port Output Vees=3.3V 20 pF
CPDB VCCB=5V 21 pF
Vces=1.8V 3 pF
B Port Input Vceg=2.5V 4 pF
A Port Output Vees=3.3V 4 pF
Veeg=5V 4 pF
UNISONIC TECHNOLOGIES CO.,LTD 11 0of 13
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U74LVC1T45

CMOS IC

E TEST CIRCUIT AND WAVEFORMS

From Output

I GND

o 2%xVcco TEST 31
o Open tep Open
tPLZ/tPZL 2xVcco
tpz/trzi[  GND

Input

Vee
l’ﬁ Veeil2
| oV

|
L e

h
|
: Vou
3& Veeol2
Vou

PROPAGATION DELAY TIMES

LOAD CIRCUIT
Vceo CL RL V1p
1.8V+0.15V 15pF 2kQ 0.15V
2.5V+0.2V 15pF 2kQ 0.15V
3.3V+0.3V 15pF 2kQ 0.3V
5V+0.5V 15pF 2kQ 0.3V
Input 7KI Veal2
tw | I
e N
| Vel T :
></ccw/ 2 |
! ov Output 72 Veeol2
PULSE DURATION
B ﬁ Veea
g:r:?rlgl R Veen'2 7 Veeal2
ov
tez | terz .
—_— i 3 VCCO
Output ! |
Waveform 1 Mf
$1at Vion ‘ - VotVee
tezn ! tprz
)

Output v Von
Waveform 2 ; Veao/2 VorVre
S1at GND ioYeco
ov

ENABLE AND DISABLE TIMES

Notes: 1. C. includes probe and jig capacitance.

2. All input pulses are supplied by generators having the following characteristics: PRR <10MHz, Zo = 50Q,
dv/dt = 1V/ns.
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U74LVC1T45 CMOS IC

E DETAILED DESCRIPTION

Overview

The U74LVC1T45 is a single-bit, dual-supply, noninverting voltage level transceiver. Pin A and that direction
control pin (DIR) are supported by Vcca and pin B is supported by Vccs. The A port is able to accept I/O voltages
ranging from 1.65V to 5.5V, while the B port can accept I/O voltages from 1.65V to 5.5V. The high on the DIR allows
data transmissions from A to B and a low on the DIR allows data transmissions from B to A.

B  FEATURES DESCRIPTION

Fully Configurable Dual-Rail Design Allows Each Port to Operate Over the Full 1.65V to 5.5V Power-Supply
Range

Both Vcca and Vecg can be supplied at any voltage between 1.65V and 5.5V, making the device suitable for
translating between any of the voltage nodes (1.8V, 2.5V, 3.3V, and 5V).

Support High Speed Translation
The U74LVC1T45 device supports high data rate applications. The translated signal data rate can be up to

420Mbps when the signal is translated from 3.3V to 5V.

lorr Supports Partial Power-Down Mode Operation
lorr prevents backflow current by disabling I/O output circuits when device is in partial-power-down mode.

B TYPICAL APPLICATION CIRCUIT

Veea Veea Vece  Vecs

Veea Vecs
GND DIR
A B

Lﬂgﬂ@ﬁ

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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