
To learn more about onsemi™, please visit our website at 
www.onsemi.com

ON Semiconductor

Is Now

onsemi and       and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates and/or 
subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of onsemi 
product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. onsemi reserves the right to make changes at any time to any products or information herein, without 
notice. The information herein is provided “as-is” and onsemi makes no warranty, representation or guarantee regarding the accuracy of the information, product features, availability, functionality, 
or suitability of its products for any particular purpose, nor does onsemi assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all 
liability, including without limitation special, consequential or incidental damages. Buyer is responsible for its products and applications using onsemi products, including compliance with all laws, 
regulations and safety requirements or standards, regardless of any support or applications information provided by onsemi. “Typical” parameters which may be provided in onsemi data sheets and/
or specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application 
by customer’s technical experts. onsemi does not convey any license under any of its intellectual property rights nor the rights of others. onsemi products are not designed, intended, or authorized 
for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for 
implantation in the human body. Should Buyer purchase or use onsemi products for any such unintended or unauthorized application, Buyer shall indemnify and hold onsemi and its officers, employees, 
subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death 
associated with such unintended or unauthorized use, even if such claim alleges that onsemi was negligent regarding the design or manufacture of the part. onsemi is an Equal Opportunity/Affirmative 
Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner. Other names and brands may be claimed as the property of others. 



To learn more about ON Semiconductor, please visit our website at 
www.onsemi.com

Is Now Part of

ON Semiconductor and the ON Semiconductor logo are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries. ON Semiconductor owns the rights to a number 
of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right 
to make changes without further notice to any products herein. ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability 
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages. Buyer is responsible for its products and applications using ON 
Semiconductor products, including compliance with all laws, regulations and safety requirements or standards, regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON 
Semiconductor data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s 
technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not designed, intended, or authorized for use as a critical component in life support systems or any FDA 
Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended 
or unauthorized application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out 
of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor 
is an Equal Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.



A
N

-5001 U
sin

g
 F

airch
ild

’s LV
X

 L
o

w
 V

o
ltag

e D
u

al S
u

p
p

ly C
M

O
S

 Tran
slatin

g
 Tran

sceivers

© 1999 Fairchild Semiconductor Corporation AN500148.prf www.fairchildsemi.com

Fairchild Semiconductor

Application Note

April 1998

Revised May 1999

AN-5001

Using Fairchild’s LVX Low Voltage
Dual Supply CMOS Translating Transceivers
INTRODUCTION

The Fairchild CMOS Translating Transceivers:
74LVX3245, 74LVX4245, 74LVXC3245, and 74LVXC4245
are true voltage translating devices.  This is accomplished
by electrically isolating the A-side from the B-side.  

An example of when it is necessary to use a true voltage
translator, is in a system translating between 3 volt logic
and 5 volt CMOS logic. In this case, the translators will
insure a clean, fast and valid VIH (Voltage Input High) sig-
nal in both directions. This translation may be problematic
with other forms of translation due to the VIH required, typi-
cally 3.5V for 5V CMOS.

DEVICE TYPE DESCRIPTIONS

The LVX Translating Transceivers are divided into two
types of devices, Dual Supply Translating Transceivers,
and Dual Supply Configurable Voltage Interface Transceiv-
ers. These devices offer the system designer multiple
options for true voltage level translation in a system.

DUAL SUPPLY TRANSLATORS

The Dual Supply Translator devices (74LVX3245 and
74LVX4245) are designed to interface 3 volt to 5 volt sig-
nals. The Transmit/Receive control pin controls data direc-
tion flow.  These devices are designed with the higher
voltage VCC able to swing from 4.5V to 5.5V and the lower
voltage VCC able to swing from 2.7V to 3.6V.  The control
pins OE (Output Enable) and T/R (Transmit/Receive) are
powered by the VCCA side of the device.  

The 74LVX3245 and 74LVX4245 provide the same 5V to
3V translation function. The difference between the two
devices is the side of the device the 5V and 3V VCC’s and
their associated I/O (Input/Outputs data) ports are on. 

 In the case of the 74LVX3245 Figure 1, VCCB and the B 
I/O port are the 5V side (4.5V to 5.5V) and the VCCA and
the A I/O port are the 3V side (2.7V to 3.6V).

FIGURE 1. 74LVX3245

On the 74LVX4245 Figure 2, VCCA and the A I/O port are
the 5V side (4.5V to 5.5V) and the VCCB and the B I/O are
the 3V side (2.7V to 3.6V).

FIGURE 2. 74LVX4245

CONFIGURABLE VOLTAGE INTERFACE 
TRANSCEIVERS

The Configurable Voltage Interface transceivers
(74LVXC3245 and 74LVXC4245) are designed for real
time configurable I/O applications such as PCMCIA (Per-
sonal Computer Memory Card Interface Association).

Configurability simply means the device is designed with
the ability of the “configurable” side of the I/O port, to track,
or follow the VCCB voltage level. This is accomplished by
tying VCCB of the device to the PCMCIA card voltage sup-
ply. The card will always experience full rail data signals,
maximizing interface reliability.

The control pins OE (Output Enable) and T/R (Transmit/
Receive) are powered by the VCCA side of the device. 

These devices are also designed to allow the configurable
side (VCCB and B I/O port) to float, unconnected to any
voltage or control source. This is allowed when the OE pin
is driven to a logic high.

Floating VCCB and the B port is useful in applications where
a card or cable may need to be left disconnected. Using a
Configurable Voltage Interface device at this point will elim-
inate false signaling or system damage due to the oscilla-
tions that can occur if standard design CMOS inputs and
power pins are left floating. 

The 74LVXC3245 and 74LVXC4245 are designed for dif-
ferent VCCA and A I/O port voltage levels. 
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In the case of the 74LVXC3245 Figure 3, the VCCA and the
A I/O port are designed for 3V (2.7V to 3.6V). The device B
side is the configurable side. VCCB accepts a 3V to 5.5V
level, and the B I/O port tracks the VCCB level.

FIGURE 3. 74LVX3245

On the 74LVX4245 Figure 4, VCCA and the A I/O port are
designed for 5V (4.5V to 5.5V). The device B side is the
configurable side. VCCB accepts a 2.7V to 5.5V level and
the B I/O port tracks the VCCB level.

FIGURE 4. 74LVX4245

POWER UP CONSIDERATIONS

These designs give the user a true translating device, how-
ever, they also present the system designer with some spe-
cial considerations during power up to insure the system
does not experience unnecessary ICC current draw, bus
contention, or oscillations (refer to Table ).

To guard against power up problems, some simple guide-
lines need to be adhered to:

• Power up the control side of the device first. This is the
VCCA side on all four devices.

• OE should ramp with or ahead of VCCA. This will help
guard against bus contention.

• The Transmit/Receive control pin (T/R) should ramp with
or ahead of VCCA, this will ensure that the A port data
pins are configured as inputs. WIth VCCA receiving
power first, the A I/O port should be configured as inputs
to help guard against bus contention and oscillations.

• A side data inputs should be driven to a valid logic level.
This will prevent excessive current draw.

The above steps will ensure that no bus contention or oscil-
lations, and therefore no excessive current draw occurs
during the power up cycling of these devices. These steps
will help prevent possible damage to the translator devices
and potential damage to other system components.

Table 1: LOW VOLTAGE TRANSLATOR POWER UP SEQUENCING TABLE

Device Type VCCA VCCB T/R OE
A side B side Floatable Pin

I/O I/O Allowed

74LVX3245
3V 5V ramp ramp logic

outputs No
(power up 1st) (power up 2nd) with VCCA with VCCA 0V or VCCA

74LVX4245
5V 3V ramp ramp logic

outputs No
(power up 1st) (power up 2nd) with VCCA with VCCA 0V or VCCA

74LVXC3245
3V 3V to 5.5V ramp ramp logic

outputs
yes, VCCB and B

(power up 1st) configurable with VCCA with VCCA 0V or VCCA I/O's w/ OE HIGH

74LVXC4245
5V 2.7V to 5.5V ramp ramp logic

outputs
yes, VCCB and B

(power up 1st) configurable with VCCA with VCCA 0V or VCCA I/O's w/ OE HIGH
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LIFE SUPPORT POLICY

FAIRCHILD’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the
user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.

www.fairchildsemi.com

FLOATING OF PINS

The Dual Supply Configurable Voltage Interface devices
(74LVXC3245 and 74LVXC4245) are designed to allow the
configurable side of the device (VCCB and the B I/O pins) to
float when the VCCA side is powered up and the OE pin is
driven to a valid logic high.  

It is also recommended that the T/R pin is set to a logic
high (A to B direction) and A side I/O pins are at valid logic
levels. This will help prevent oscillations and potential
excessive current draw.

Allowing pins to float on the Non-Configurable Dual Supply
Translators (74LVX3245 and 74LVX4245) is not recom-
mended. High ICC device currents, signal oscillations, and
possible device damage may result.

SUMMARY

Fairchild’s Dual Supply CMOS translating transceivers
solve mixed voltage design problems by providing transla-
tion between 3V logic and 5V CMOS logic. Careful selec-
tion of the appropriate configuration and attention to the
power up considerations discussed in this applications note
can make interfacing in a mixed voltage environment an
easy task.
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