UNISONIC TECHNOLOGIES CO., LTD

U74LVC4245 Preliminary

CMOS IC

OCTAL BUS TRANSCEIVER
AND 3.3V TO 5V SHIFTER
WITH 3-STATE OUTPUTS

| DESCRIPTION

This 8-bit (octal) noninverting bus transceiver contains two
separate supply rails; B port has Vcce, which is set at 3.3V, and A
port has Vcca, Which is set at 5V. This allows for translation from
a 3.3V to a 5V environment, and vice versa.

The U74LVC4245 device is designed for asynchronous
communication between data buses.

The device transmits data from the A bus to the B bus or from
the B bus to the A bus, depending on the logic level at the
direction-control (DIR) input.

The output-enable (ﬁ) input can be used to disable the
device so the buses are effectively isolated. The control circuitry
(DIR, OE) is powered by Vcca.

The U74LVC4245 device terminal out allows the designer to
switch to a normal all-3.3V or all-5V 20-terminal U74LVC4245
device without board relay out.

B FEATURES

* Bidirectional voltage translator
* 5.5V on A port and 2.7V to 3.6V on B port
* Control inputs Viu/V\_ levels are referenced to V¢ voltage

B ORDERING INFORMATION

SSOP-24

Ordering Number

Lead Free Halogen Free

Package

Packing

U74LVC4245L-R24-R U74LVC4245G-R24-R

SSOP-24

Tape Reel

U74LVC4245G-R24-R

(1)Packing Type (1) R: Tape Reel
(2)Package Type (2) P24: SSOP-24
(3)Green Package | (3) G: Halogen Free and Lead Free, L: Lead Free
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U74LVC4245 Preliminary CMOS IC

B MARKING
bApdpae lbclielfelf7lfd elf4

UTC OO ate ode

U74LVC42450 L: Lead Free
D'E"l——b G: Halogen Free

° —» Lot Code
3315113153 32 | R

H PIN CONFIGURATION

Veea O Vees
DIR Vees
A1 OE
A2 B1
A3 B2
A4 [6] B3
A5 B4
A6 B5
A7 [97] B6
A8 B7
GND B8
GND GND
H FUNCTION TABLE
INPUT
OEF DIR OPERATION
L L B data to A bus
L H A data to B bus
H X Isolation

Note: H: HIGH voltage level, L: LOW voltage level, X = Valid H or L

m LOGIC DIAGRAM (positive logic)

DIR 2 ) (
|—c )\ 22 OE
2
L
’_/I/I—vri B1

vy

;l_/

To Seven Other Channels

Note: H: HIGH voltage level, L: LOW voltage level, X = Valid H or L, Z = HIGH-Impedance OFF-State
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U74LVC4245 Preliminary CMOS IC

B ABSOLUTE MAXIMUM RATING (Ta=25°C, unless otherwise specified)

PARAMETER SYMBOL CONDITIONS RATINGS UNIT
Supply Voltage A Vcea -0.5~+6.5 \Y
Supply Voltage B Vees -0.5~+4.6 V
A Port -0.5 ~ Vcea +0.5 \Y
Input Voltage VIN B Port -0.5 ~Vcep +0.5 \%
Control Inputs -0.5~+6 \%
Output HIGH or LOW
Output Voltage Vour [State -05~Vee +0.5 v
Output 3-State -0.5~+6.5 V
Input Clamp Current lik Vin<0 -50 mA
Output Clamp Current lok Vour<0V -50 mA
Continuous Vcc or GND Current Icc Icca or Icce +100 mA
Continuous Output Current +50 mA
Continuous current through each Veca or lout £100 mA
GND
[Temperature Range Ta -40 ~ +125 °C
Storage Temperature 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.

B  THERMAL DATA

PARAMETER SYMBOL RATINGS UNIT
Junction to Ambient 04a 110 °C/W
[ | RECOMMENDED OPERATING COMDITIONS
PARAMETER SYMBOL CONDITIONS MIN | TPY | MAX | UNIT
Supply Voltage A Vcea 4.5 5.5 V
Supply Voltage B Vees 2.7 3.6 V
Input Voltage Vin 0 Vce V
Output Voltage Vout 0 Vee \
'T'}&”;'P”'Se Rise and Fall t/t  Mcci=0.8V to 3.6V 10 | nsiv
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U74LVCA4245

Preliminary

CMOS IC

B ELECTRICAL CHARACTERISTICS

PARAMETER

SYMBOL

TEST CONDITIONS

Ta=25°C

Ta=-40~+125°C

MIN

MAX

MIN

TYP | MAX

UNIT

High-level input voltage

Vi

VCCB=2-3 ~ 2.7V

2.0

2.0

<

VCCA=4-5 ~ 5.5V

2.0

2.0

Low-lever output voltage

ViL

VCCB=2-3 ~2.7V

0.8

0.8

VCCA=4-5 ~55V

0.8

0.8

High-Level Output Voltage

Vo

VCCA=4.5V, |o|-|=-1 OOUA

4.3

4.0

VccA=4.5V, |o|—|=—24mA

3.7

2.7

VccA=5.5V, |o|—|=—1 00mA

5.3

5.0

VCCA=5.5V, |0H=—24mA

4.7

3.7

Vocs=2.7V~3.6V,
low=-100pA

Vce-
0.2

Vce-

0.3

VCCB=2.7V, |o|—|=-1 2mA

2.2

2.05

VCCB=3.0V, |o|—|=-1 2mA

24

2.25

VCCB=3.0V, |o|-|=-24mA

1.8

Low-Level Output Voltage

VoL

VCCA=4.5V, |o|_=1 OOUA

0.2

0.3

VccA=4.5V, |o|_=24mA

0.55

0.8

VccA=5.5V, |o|_=1 00mA

0.2

0.3

VCCA=5.5V, |o|_=24mA

0.55

0.8

Vees=2.7V~3.6V,
lo.=100pA

0.2

0.3

VCCB=2.7V, |o|_=1 2mA

0.4

0.6

VCCB=3.0V, |o|_=24mA

0.55

0.8

<< < KKK KKK < KIKIKIKIKIKILK

Input Leakage

Current Control Inputs

liLEAK)

VCCA=4.5V~5.5V,
VCCA=5.5V
V|N=VCCA or GND

b=
>

A port
Output (Note 2)

OFF-state
current B port
(Note 2)

loz

VCCA=4.5V~5.5V,
VCCA=5.5V
V|N=VCCA or GND

MA

VCCB=2.7V~3.6V,
VCCB=3.6V
VOUT=VCCB or GND

MA

Quiescent Supply Current

lcca

VCCA=4.5V~5.5V,
VCCA=5.5V |oUT=OA,
V|=VCCA or GND

80

160

MA

lccs

Vcees=2.7V~3.6V,
VCCB=3.6V

lout=0A, Vour=Vces or
GND

50

100

MA

Additional Quiescent Supply
Current Per Input Pin

Alcca
(Note 3)

VCCA=4.5V~5.5V,
Vceca=5.5V One input at
3.4V, Other inputs at Vcca
or GND

1.5

mA

Alccs
(Note 3)

VCCB=2.7V“‘3.6V
One input at Vees-0.6V,
Other inputs at Vccg or

GND

0.5

mA

Notes: 1. Vcca=5V10.5V.

2. For I/O ports, the parameter loz includes the input leakage current.
3. This is the increase in supply current for each input that is at one of the specified TTL voltage levels, rather

than OV or the associated Vcc.
4. All typical values are measured at Vcc=3.3V, Ta=25°C
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U74LVCA4245

Preliminary

CMOS IC

u SWITCHING CHARACTERISTICS (Unless otherwise specified)
Ta=25°C Ta=-40~+125°C
PARAMETER SYMBOL TEST CONDITIONS MIN TTYP TMAX | MIN TTYP TMAX UNIT
Propagation delay from input tpLH 1.0 9.5 1 125( ns
(A) to output (B) tpHL 1.0 6.3 1 8.0 | ns
Propagation delay from input teLH 1.0 8.0 1 11.0| ns
(B) to output (A) tpHL 1.0 6.1 1 8.0 | ns
Propagation delay from input trHz 1.0 5.8 1 75| ns
(OE ) to output (A) tpLz Veoa=5V+0.5V, 1.0 70 | 1 9.0 [ ns
Propagation delay from input trHz Veep=2.7V~3.6V 1.0 7.8 1 10.0( ns
(OE) to output (B) tpLz 1.0 7.7 1 10.0 [ ns
Propagation delay from input tpzH 1.0 11.5] 1 13.5] ns
(OE ) to output (A) tpzL 1.0 9.0 1 115 ns
Propagation delay from input tpzH 1.0 11 1 14.0| ns
(OE ) to output (B) tpzL 1.0 10.3( 1 11.0| ns
B OPERATING CHARACTERISTICS (C. =0, f=10MHz, Ta=25°C, unless otherwise specified)
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNIT
Input VCCA=2.7~3.6V V|N=VCCA or GND
) ’ F
Capacitance Control Inputs Cin Vcca=OPEN 5 P
Output A Port c \Vcca=5V, Vout=Veea or GND 11 pF
Capacitance B Port 10 VCCA=3.3V, Vout=Vccg or GND 11 pF
i Lo s | o
ca arc);itance C Veea=4.5V~5.5V,
ef Outputs PO Neea=2.7V~3.6V ; -
per Disabled P
transceiver
50f8
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U74LVC4245 Preliminary CMOS IC

B  TEST CIRCUIT AND WAVEFORMS For A PORT

o 2%Vcco

From Output

o Open
Under Test 5000 S1 GND TEST S1
teL/teHL Open
C.=50pF tpLz/trzL 2xVcco
tenz/tezn GND
Load Circuit
Input ! NPV
npu
| t | p Y 1.5V 1.5V
| |

| |
I | 3V
Input >:<.5v >;<.5V | |
I I ov I T — Vou
Output V1 5y | 15y
I I VoL

PULSE DURATION PROPAGATION DELAY TIMES
Output 3V
Control
ov

|
!
Output ! ! | Vee
Waveform 1 | 50% Ve | !
S1 at 2%V ! ! ! Vo, +0.3V V.
: - — oL

(see Note 2) ! tpgy | ! tppz :
r_dl .y
| Vo-03v oM
outout £ 50% Vec N
e ~0V
Waveform 2
S1 at GND

(see Note 2)

ENABLE AND DISABLE TIMES

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

2. Waveform 1 is for an output with internal conditions such that the output is low, except when disabled by
the output control.
Waveform2 is for an output with internal conditions such that the output is high, except when disabled by
the output control

3. All input pulses are supplied by generators having the following characteristics: PRR <1MHz, Zo = 50Q,
t,<2.5ns, t;<2.5ns.

4. The outputs are measured one at a time, with one transition per measurement.

5. All parameters and waveforms are not applicable to all devices.
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U74LVC4245 Preliminary CMOS IC

B TEST CIRCUIT AND WAVEFORMS For B PORT
o TV

From Output

o Open
Under Test 5000 S1 GND TEST S1
teL/teHL Open
CL=50pF tpLz/trzL N
trHz/tezH GND
Load Circuit
Input ! NPV
npu
| t | p Y 1.5V 1.5V
| |

| |
I | 3V
Input >:<.5v >;<.5V | |
I I ov I T — Vou
Output V1 5y | 15y
I I VoL

PULSE DURATION PROPAGATION DELAY TIMES
3V
| |
Output : 1.5V - 1.5V
Control | 4= ov
| |
ez | Ltz |
| | |
| | | |
Output | | | ! 3.5V
Waveform 1 ! | 1.5V | |
S1at7Vv | : Yot03V oL
(see Note 2) Dt | | tehz !
PZH '
L —
Output : : “voroav  Vor
Waveform 2 | 1.5V !
S1 at GND ~0V

(see Note 2)

ENABLE AND DISABLE TIMES

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

2. Waveform 1 is for an output with internal conditions such that the output is low, except when disabled by
the output control.
Waveform2 is for an output with internal conditions such that the output is high, except when disabled by
the output control

3. All input pulses are supplied by generators having the following characteristics: PRR <1MHz, Zo = 50Q,
t,<2.5ns, t;<2.5ns.

4. The outputs are measured one at a time, with one transition per measurement.

5. All parameters and waveforms are not applicable to all devices.
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U74LVC4245 Preliminary CMOS IC

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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