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by: Bob Gubser

ABSTRACT

For low power applications, such as battery powered equipment, it is desirable to “sleep” or power down
all possible circuits and only power them when absolutely necessary. Many CMOS oscillators now
incorporate a power down mode in the Enable/Disable function. This power down mode is not available on
most TCXOs or the Pletronics OeXO series. This Application Note suggests how to achieve this power
down feature using commonly available TCXOs.

TCXO and OeXO Configurations

These devices seldom have an Enable/Disable function and therefore no method to enact the “sleep” or
power down mode. There are some technical and marketing reasons for this.

• Small packages that are desired today are limited to 4 pads. 
• Most TCXO applications desire that pad 1 be a voltage control function to permit trimming the

TCXO to a precise frequency and/or to compensate for aging.
• The 3 other TCXO pads are Supply, Ground and Output.
• Incorporating a power down function in a complex analog circuit is difficult.

The TCXO and OeXO devices are low power:

Typically 3mA maximum for Clipped Sine Wave output in the 1.8V to 3.3V supply range

 Typically 3 to 5mA maximum for CMOS output in the 1.8V to 3.3V supply range and from 10MHz
to 50MHz

The goal is to lower this to a few microamps when the TCXO precise frequency output is not needed. 

Most of these systems are controlled by a micro processor which is responsible for setting the “sleep” or
power down mode and then later returning the device to full function. These microprocessors typically
have outputs that are capable of sourcing at least 10mA with minimal drop from the VSUPPLY rail.

Low Power or “Sleep” mode TCXO and OeXO Configurations

Use the Output pad of the
microprocessor to power the
TCXO. This adds no extra
burden on the system. An
output pad would have been
needed to control the TCXO
pad if the TCXO had the
same Enable/Disable function
like most CMOS clock
oscillators.

The TCXO or the OeXO is
standard product – no special
requirements.
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The program should allow some time after turning on the TCXO before assuming a steady state output.
For a TCXO with a greater than a 1ppm tolerance specification, the time suggested is 20mS. For a
0.1ppm tolerance, 20 to 30 seconds are recommended.

The C is an RF bypass that is recommended to be placed from supply to ground on all oscillators. See
Pletronics Application Note 808 about power supply decoupling capacitors.

The R is optional and serves two purposes:
• Isolates the TCXO from the microprocessors and system supply noise. 
• Limits the current surges in the processor output when switching the TCXO on and off.
Select the value to such that the TCXO supply voltage is still within specification.

Summary

Use the control microprocessor output to drive to TCXO supply pin.

In the power down or “sleep” mode the TCXO circuit will have a current limited to the leakage current of
the microprocessor output, this should be in the order of a few micro amperes maximum at all
temperatures.
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IMPORTANT NOTICE

Pletronics Incorporated (PLE) reserves the right to make corrections, improvements, modifications and
other changes to this product at any time. PLE reserves the right to discontinue any product or service
without notice. Customers are responsible for obtaining the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subject to
PLE’s terms and conditions of sale supplied at the time of order acknowledgment.

PLE warrants performance of this product to the specifications applicable at the time of sale in accordance
with PLE’s limited warranty. Testing and other quality control techniques are used to the extent PLE
deems necessary to support this warranty. Except where mandated by specific contractual documents,
testing of all parameters of each product is not necessarily performed.

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

PLE products are not designed, intended, authorized or warranted to be suitable for use in life support
applications, devices or systems or other critical applications that may involve potential risks of death,
personal injury or severe property or environmental damage. Inclusion of PLE products in such
applications is understood to be fully at the risk of the customer. Use of PLE products in such applications
requires the written approval of an appropriate PLE officer. Questions concerning potential risk
applications should be directed to PLE.

PLE does not warrant or represent that any license, either express or implied, is granted under any PLE
patent right, copyright, artwork or other intellectual property right relating to any combination, machine or
process which PLE product or services are used. Information published by PLE regarding third-party
products or services does not constitute a license from PLE 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 PLE under the patents or other
intellectual property of PLE. 

Reproduction of information in PLE data sheets or web site is permissible only if the reproduction is
without alteration and is accompanied by associated warranties, conditions, limitations and notices.
Reproduction of this information with alteration is an unfair and deceptive business practice. PLE is not
responsible or liable for such altered documents.

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