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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.
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Introduction

This application report provides a data analysis of Texas Instruments (TI) ’ALVCH16244, which is an advanced low-voltage
CMOS (ALVC) 16-bit unidirectional driver. The ’ALVCH16244, ’ALVCH16721, ’ALVCH162827, and ’ALVCH16835 are
unidirectional drivers that are commonly used in personal computers and workstations for memory addressing in dual in-line
memory modules (DIMMs). Typical DIMM applications, however, require loads of approximately 10 pF and a temperature range
from 0°C to 70°C. Since the data sheet values for tpd, ten, and tdis are characterized under a 50-pF load and a temperature range
of –40°C to 85°C, designers may find the difference in typical values to be beneficial. The purpose of this application report is
to provide design engineers with the difference in typical values for tpd, ten, and tdis using a load of 10 pF, as opposed to 50 pF,
and a temperature range of 0°C to 70°C, as opposed to –40°C to 85°C.

Laboratory Testing Technique

Due to its widespread use, the ’ALVCH16244 was selected as the device for actual laboratory data. The data measures
propagation delay time, enable time, and disable time. The values presented are the averages of three different outputs. The data
presented is indicative of the ’ALVCH16721, the ’ALVCH162827, and the ’ALVCH16835, since the size of their output
transistors are the same as those on the ’ALVCH16244. All values provided  are typical values. Unique testing specifications are
shown in the top, left portion of each graph.

Figure 1 shows the difference in propagation delay time, enable time, and disable time for VCC = 2.7 V and temperature values
of 0°C and 70°C. The impact of a 10-pF versus a 50-pF loading results in decreases of  approximately 20% in propagation delay
time, approximately 25% in enable time, and approximately 10% in disable time.
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Figure 1. ’ALVCH16244 10-pF Versus 50-pF Switching-Time Differences for V CC = 2.7 V

Figure 2 shows the difference in propagation delay time, enable time, and disable time for VCC = 3 V and temperature values
of 0°C and 70°C. The impact of a 10-pF versus a 50-pF loading results in  decreases of approximately 25% in propagation delay
time and enable time, and approximately 8% in disable time.
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Figure 2. ’ALVCH16244 10-pF Versus 50-pF Switching-Time Differences for V CC = 3 V

Figure 3 shows the difference in propagation delay time, enable time, and disable time for VCC = 3.3 V and temperature values
of  0°C and 70°C. The impact of a 10-pF versus a 50-pF loading results in decreases of  approximately 27% in propagation delay
time, approximately 23% in enable time, and approximately 7% in disable time.
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Figure 3. ’ALVCH16244 10-pF Versus 50-pF Switching-Time Differences for V CC = 3.3 V

Figure 4 shows the difference in propagation delay time, enable time, and disable time for VCC = 3.6 V and temperature values
of 0°C and 70°C. The impact of a 10-pF versus a 50-pF loading results in  decreases of approximately 32% in propagation delay
time, approximately 24% in enable time, and approximately 8% in disable time.
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Figure 4. ’ALVCH16244 10-pF Versus 50-pF Switching-Time Differences for V CC = 3.6 V

Conclusion

There is a noticeable difference in propagation delay time, enable time, and disable time when a 10-pF load versus a 50-pF load
is used, and when an operating temperature range of 0°C to 70°C, as opposed to –40°C to 85°C, is used. The propagation delay
time decreased an average of 26%, the enable time decreased an average of 24%, and the disable time decreased an average of
8%.


