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As system designers we like to use as few component types as we can. This simplifies and accelerates the
design process and helps to minimize our total cost of ownership. During the design process we learn about the
capabilities, limitations and quirks of the products we choose to use in the design. Using a common part for
multiple designs means remembering fewer quirks and limitations. The icing on the cake is that purchasing a
larger quantity of one device can reduce its unit cost.

Many Design Issues
As an example of these "quirks", sampling analog-to-digital converters (ADCs) typically have a dynamic input
capacitance that can make these inputs difficult to drive without adding noise to the conversion result. Not all
amplifiers can drive this "flying capacitor" type of input. Of those that can, some handle the task better than
others. It can take a lot of time to evaluate a lot of amplifiers and find an acceptable one to drive the chosen
ADC. So, many times we rely upon the suggestion of the ADC manufacturer to save valuable time.

The Current Solution
Whenever you design around an ADC you have not used before, you must learn to use that new device and
work out an acceptable PCB layout. Whenever you can use a part you have used before, you are already familiar
with the operation and layout requirements of that device. This can save a lot of time in a tight schedule.

However, there may be penalties for doing this. Sticking with older, familiar products has its price. Newer
technology may reduce prices, increase performance and lower power consumption. In  Figure 1 you can see
power consumption vs. sample rate for a family of 8-bit ADCs rated at 50MSPS (Megasamples per Second),
80MSPS and 100MSPS. There is a little power saving as sample rate is reduced below 80MSPS, but at 80MSPS
the power consumption is the same as at 100MSPS. With the low slope of the power vs. sample rate curve, there
is a power penalty for using these converters at lower than rated sample rate.

What you would really like is a "one size fits all" component. Suppose you have an application that needs an
8-bit, 100MSPS ADC and a 27MSPS ADC. Additionally, you know that you will be working on future designs
requiring high-speed 8-bit ADCs. Using a single ADC family for all of these sockets will mean that you can
reduce design time. This is because you only need to know how to best use a single device for all ADC sockets.
Since these three products are pin-compatible with each other and are specified for a minimum sample rate of
1MSPS, they allow a single layout for 8-bit ADCs with sample rates from 1 MSPS to 100MSPS. Additionally, you
might be able to realize a reduction in manufacturing costs if all sockets used the same part type. Repeated use
of a family such as this is one approach taken by some designers to ease their design task.

 
Figure 1. Using an ADC at sample rates below its rating 



can result in the consumption of more power than needed.

Another example of a family of ADCs that designers have chosen with a common pin configuration to at least
achieve a single layout is that family consisting of the ADC12081, ADC12181 and ADC12281. These are
pin-compatible 12-bit, 5MSPS, 10MSPS and 20MSPS analog-to-digital converters that permit a single layout for
12-bit ADCs with required sample rates from 0.5MSPS to 20MSPS. However, as good as these products are,
there is, again, a power penalty to pay for using these ADCs at less than their specified sample rate.

The Situation Has Changed
Even better than a family of part, which still requires multiple inventories and lower total volumes per part, would
be a single device that can economically fit into all ADC sockets. There now is a single 8-bit ADC, the ADC08100
from National Semiconductor Corporation, with virtually flat dynamic performance at sample rates from 20MSPS
to 120MSPS. Performance of this device is guaranteed at 100MSPS.  Figure 2 shows how this new converter
yields virtually the same performance over that 20MSPS to 120MSPS range. Note that the variation in SINAD
(Signal to Noise and Distortion) over this range is only about 1.5dB.

Figure 2 also shows the performance of other popular of 8-bit ADCs. The obvious advantage of the ADC08100 is
the wide range of sample rates available with a single converter while maintaining essentially flat dynamic
performance as measured by SINAD.

I chose SINAD for comparison because this parameter is widely considered to be the best single specification to
describe how well an ADC performs. SINAD combines SNR and THD into one specification and can be
calculated as

 

The ADC08100 allows the circuit designer to learn the use and layout of a single high speed, 8-bit ADC for
sample rates of 20MSPS to 120MSPS. In many cases this will incorporate all high speed 8-bit sample rates
needed in all of your systems.

 
Figure 2. The ADC08100 provides a flatter performance response



over a wider range of sample rates than does competitive solutions.

The wide sample rate range, however, is not the only advantage of the ADC08100 over using a family of
pin-compatible ADCs. Other ADCs have a power consumption that decreases with lower sample rates, but the
amount of decrease is small such that the total power consumed conforms to the formula

PC (mW) = a + b  x fCLK

where the "a" term is much larger than "b". This leads to a power consumption that is nearly independent of
sample rate, resulting in a power penalty for using the product at sample rates lower than the specified maximum
clock rate. For example, one popular ADC family of three converters exhibits a power curve between 50MSPS
and 80MSPS that appears to be

PC (mW) = 63.33 + 0.33  x fCLK

The ADC08100 power consumption, on the other hand, is directly proportional to sample rate it consumes a very
low 1.3mW per MSPS. The "a" term is  zero, so there is no power penalty for operating the ADC08100 at sample
rates below its rated 100MSPS! See  Figure 3.

Many of the disadvantages of other approaches to multiple sample rate needs of 8-bit ADCs are eliminated by
the ADC08100. Only the power needed for the actual sample rate used is consumed and dynamic performance
is virtually flat. Additionally, all the advantages of using a family of ADCs is embodied in this single ADC.

As an added bonus, using a single part type for all 8-bit ADC needs often reduces the total cost of ownership.
Purchasing a large quantity of one ADC type could enable a lower unit price than would the purchase of smaller
quantities of more converter types. Inventory costs could be reduced with fewer part types. I have already
described the design and layout advantages.



 
Figure 3. There is no power penalty when using the ADC08100 at
lower than the rated sample rate, as is true of other approaches.

While using ADC families is a good strategy that allows shorter design times, there is now a better alternative in
a single device. Undoubtedly, other ADC manufacturers will eventually provide similar solutions. For now,
however, the ADC08100 is the only universal high speed 8-bit ADC solution available.

 



IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI’s terms and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI’s standard
warranty. Testing and other quality control techniques are used to the extent TI deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

TI assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other TI intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from TI under the patents or other intellectual property of TI.

Reproduction of TI information in TI data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. TI is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of TI products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. TI is not
responsible or liable for any such statements.

TI products are not authorized for use in safety-critical applications (such as life support) where a failure of the TI product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of TI products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify TI and its representatives against any damages arising out of the use of TI products in
such safety-critical applications.

TI products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by TI as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of TI products which TI has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

TI products are neither designed nor intended for use in automotive applications or environments unless the specific TI products are
designated by TI as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Audio www.ti.com/audio Communications and Telecom www.ti.com/communications

Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers

Data Converters dataconverter.ti.com Consumer Electronics www.ti.com/consumer-apps

DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy

DSP dsp.ti.com Industrial www.ti.com/industrial

Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical

Interface interface.ti.com Security www.ti.com/security

Logic logic.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense

Power Mgmt power.ti.com Transportation and Automotive www.ti.com/automotive

Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com

OMAP Mobile Processors www.ti.com/omap

Wireless Connectivity www.ti.com/wirelessconnectivity

TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2011, Texas Instruments Incorporated

http://www.ti.com/audio
http://www.ti.com/communications
http://amplifier.ti.com
http://www.ti.com/computers
http://dataconverter.ti.com
http://www.ti.com/consumer-apps
http://www.dlp.com
http://www.ti.com/energy
http://dsp.ti.com
http://www.ti.com/industrial
http://www.ti.com/clocks
http://www.ti.com/medical
http://interface.ti.com
http://www.ti.com/security
http://logic.ti.com
http://www.ti.com/space-avionics-defense
http://power.ti.com
http://www.ti.com/automotive
http://microcontroller.ti.com
http://www.ti.com/video
http://www.ti-rfid.com
http://www.ti.com/omap
http://www.ti.com/wirelessconnectivity
http://e2e.ti.com



