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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any
semiconductor product or service without notice, and advises its customers to obtain the latest
version of relevant information to verify, before placing orders, that the information being relied
on is current.

TI warrants performance of its semiconductor products and related software to the specifications
applicable at the time of sale in accordance with TI’s standard warranty. Testing and other quality
control techniques are utilized to the extent TI deems necessary to support this warranty.
Specific testing of all parameters of each device is not necessarily performed, except those
mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death,
personal injury, or severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES
OR SYSTEMS OR OTHER CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer.
Use of TI products in such applications requires the written approval of an appropriate TI officer.
Questions concerning potential risk applications should be directed to TI through a local SC
sales office.

In order to minimize risks associated with the customer’s applications, adequate design and
operating safeguards should be provided by the customer to minimize inherent or procedural
hazards.

TI assumes no liability for applications assistance, customer product design, software
performance, or infringement of patents or services described herein. Nor does TI warrant or
represent that any license, either express or implied, is granted under any patent right, copyright,
mask work right, or other intellectual property right of TI covering or relating to any combination,
machine, or process in which such semiconductor products or services might be or are used.

Copyright   1998, Texas Instruments Incorporated
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Introduction

To address the need for a complete low-voltage interface solution, Texas Instruments has developed a new generation of logic
devices capable of mixed-mode operation. The LVT series relies on a state-of-the-art submicron BiCMOS process to provide
up to a 90% reduction in static power dissipation over ABT, as well as the following family characteristics:

5.5-V maximum input voltage

Specified 2.7-V to 3.6-V supply voltage

I/O structures that support live insertion

Standard TTL output drives of:
VOH = 2 V at IOH = –32 mA
VOL = 0.55 V at IOL = 64 mA

Rail-to-rail switching for driving CMOS

Maximum supply currents of:
ICCL ≤ 15 mA
ICCH ≤ 200 µA
ICCZ ≤ 200 µA

Propagation delays of:
tpd < 4.6 ns
tpd (LE to Q) < 5.1 ns
tpd (CLK to Q) < 6.3 ns

Surface-mount packaging support including fine-pitch packages:
48-/56-pin SSOP and TSSOP for LVT Widebus
20-/24-pin SOIC and TSSOP for standard LVT

Widebus is a trademark of Texas Instruments Incorporated.
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LVT Input/Output Characteristics

Figure 1 shows a simplified LVT output and illustrates the mixed-mode-signal drive designed into the output stage. This
combination of a high-drive TTL stage along with the rail-to-rail CMOS switching gives the LVT series of products extreme
application flexibility. These parts have the same drive characteristics as 5-V ABT devices (see Figure 2), and provide the dc
drive needed for existing 5-V backplanes. This allows for a simple solution to reduce system power via the migration to 3.3-V
operation.

VCC

High-Drive Bipolar
for TTL Backplane Driving

CMOS Pullup/Pulldown
for Rail-to-Rail Switching

Output Pin

Figure 1. Simplified LVT Output Structure
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Figure 2. ABT Versus LVT Output-Drive Comparison

Not only can LVT devices operate as 3-V to 5-V level translators by supporting input or I/O voltages of 5.5 V with
VCC = 2.7 V to 3.6 V, the inputs can withstand 5.5 V even when VCC = 0 V. This allows for the devices to be used under partial
system power-down applications or those that require live insertion.
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Bus Hold

Many times, devices are used in applications that do not provide a pullup or pulldown voltage to the input or I/O pin when the
driving device goes into a high-impedance state, as in the case of CMOS buses or nonbused lines. To prevent application
problems or oscillations, a large pullup resistor typically is used, but this consumes board area and contributes to driver loading.
The LVT series of devices incorporates active circuitry that holds unused or floating inputs or I/Os at a valid logic level. This
circuitry provides for a typical holding current, ±100 µA, that is sufficient enough to overcome any CMOS-type leakages.
Since this is an active circuit, it does take current, approximately ±500 µA, to toggle the state of the input. This current is trivial
when compared to the current that is needed to charge a capacitive load, thereby not affecting the propagation delay of the
driving output.

Conclusion

LVT devices solve the system need for a transparent seam between the low-voltage and 5-V sections by providing for
mixed-signal operation. The devices support live-insertion or partial-power applications, while providing for low-input
leakage currents. The outputs can drive today’s 5-V backplanes, with a considerable reduction in device power consumption,
as well as being packaged in state-of-the-art, fine-pitch surface-mount packages.
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’LVT244 Characteristics
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Figure 5. Propagation Delay Versus Outputs Switching
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’LVT244 Typical dc Characteristics
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Figure 7. High-Level Output Voltage Versus High-Level Output Current, V CC = 3.3 V
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Unloaded t r and t f Rates

The circuit shown in Figure 12 was used to measure the unloaded transition rates of the output.

ZO = 50 Ω
Length = 4 inchesDriver

50 Ω
2 V

Figure 12. Load Circuit
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Figure 13. Rise-Time Rate Versus Free-Air Temperature, Single Output Switching
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Figure 14. Fall-Time Rate Versus Free-Air Temperature, Single Output Switching



 

10

1.2

1.4

1.6

1.8

2.0

2.2

2.4

–40 –20 0 20 40 60 80

VCC = 2.7 V

VCC = 3 V

VCC = 3.3 V

VCC = 3.6 V

TA – Free-Air Temperature – °C

– 
R

is
e-

Ti
m

e 
R

at
e 

– 
ns

/V
t r

All Outputs Switching

Figure 15. Rise-Time Rate Versus Free-Air Temperature, All Outputs Switching
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’LVT646 Characteristics

VCC = 3.3 V
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Figure 17. Through-Mode Propagation Delay (t PLH) Versus Free-Air Temperature
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Figure 19. Clock-to-Q Propagation Delay (t PLH) Versus Free-Air Temperature
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Figure 20. Clock-to-Q Propagation Delay (t PHL) Versus Free-Air Temperature
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Figure 21. Propagation Delay Versus Outputs Switching
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Packaging Options

24-Pin SOIC (DW)†

Area = 165 mm 2

Height = 2.65 mm
Lead pitch = 1.27 mm

Widebus 

48-Pin SSOP (DL) †

Area = 171 mm 2

Height = 2.74 mm
Lead pitch = 0.635 mm

24-Pin TSSOP (PW)†

Area = 54 mm 2

Height = 1.1 mm
Lead Pitch = 0.65 mm

48-Pin TSSOP (DGG)†

Area = 108 mm 2

Height = 1.1 mm
Lead Pitch = 0.5 mm

Shrink Widebus 

† TI package designators

Thermal Characteristics
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Widebus and Shrink Widebus are trademarks of Texas Instruments Incorporated.


