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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 application 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 © 1997, Texas Instruments Incorporated
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Guidelines for Using Decoupling
Capacitors on DSP Designs

Abstract 

This document provides some guidelines for selecting decoupling
capacitors for TMS320C3x devices.
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Design Problem 

What are some guidelines for selecting decoupling capacitors for
TMS320C3x devices?

Solution 

On page 13-14 of the TMS320C3x Users Guide, there is a note that
recommends using 0.1 µF decoupling capacitors on the Vdd pins of
the TMS320C31. Here we will provide tips on the number and types
of capacitors you should use.

1) On a multilayer PCB with separate Vcc /Vdd planes, half a dozen
0.1 µF will be ample. This assumes that other devices (e.g.,
memories) are decoupled adequately. Ceramics are the right choice.
The real rule is to find capacitors with no inductive component.
Electrolytics, for example, have a significant amount of inductance
due to their manufacturing method. That is why in many switching
regulators you find a large electrolytic in parallel with a small
ceramic capacitor.

 NOTE: 
You can use capacitors in the range of 0.01 µF to 0.2 µF.
The purpose is to eliminate noise spikes. You may need to
tune to the circuit for a specific noise component.

2) Put the holes necessary to bypass every Vdd pin on the board
such that the capacitors can be auto attached. This not only
provides the places for the capacitors, but allows for repair
procedures in the future when a noise problem occurs. Don’t
populate all of the locations for cost reasons, but have the vacant
locations there if needed. A corollary is to put the pads down for
bypass capacitors on other signals that might need them. Actually, if
well thought out, other components besides capacitors can be
placed in these locations. For example bypass capacitors on
address, data, and control lines. Later these could be used for many
other things (e.g., pull-up/pull-down resistors). The simple rule is that
PCBs are expensive to modify or repair.

3) If a board has DRAM on it, make sure that you have slightly more
0.1 µF ceramics, but add a couple of bigger tantalums – e.g., 10 µF.
This is because a DRAM refresh cycle eats power and can cause
the whole board’s power rails to drop.

4) Make sure that the power tracks are wide, low-impedance vias.

5) If a board has problems after following these guidelines, try
decoupling with additional mylar capacitors. These have a great
frequency response but will add to the power consumption.


