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The technical topic of this design note is basic resistor attenuator design. This design note is also a demonstration of what can be done using  eBook creator / editor program called JUTOH (www.jutoh.com), specifically JUTOH PLUS 2.

 

The HTML/Javascript Interactive Section has been tested in :


	iPAD or  iPhone (w/iBooks 2 minimum)



	iBooks 1.0.1 on MAC w/Mavericks)



	READIUM add-on for Chrome Browser



	SIGIL (MAC or Windows)



	Calibre (MAC or Windows)



	AZARDI 27 (www.Infogridpacific.com)

 





Anybody reading this and everything works properly in any other reader, please send me an email – greg.pietrangelo@gmail.com – Thanks.

 

INTRODUCTION

 

Resistive attenuators are used in RF/Micowave circuits to control power levels. They can also be modified to add equalization for custom frequency response and be used to compensate for temperature slopes.  This design note will concentrate on 50 Ω input and output impedance.

There are 2 basic topologies for resistive attenuators, a PI section and a TEE section. The choice of which to use in a design depends on several factors:

 


	If the stages are sensitive to series inductance,  PI might work better



	If the stages are sensitive to shunt capacitance,  TEE might works better



	The TEE has 2 series parts, so more room is needed for layout in the signal path



	If you want the ability to add more shunt tuning elements, then the PI might be better

 





Both topologies perform the same function electrically; however, the circuit board layout is different.  Final circuit design should be simulated properly using models appropiate for the frequency of operation.

 

Below is a “PI” type resistive attenuator.

 

[image: ]

 

Below is a “Tee” type resistive attenuator.
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CAUTION: If the circuits connected to the input or output have a DC component, then add the appropiate value DC block.  Some amplifiers do not have internal DC blocks and the resistors will interfere with amplifier biasing.

 

Design Equations

Attenuation is defined as the ratio of power out (pout) to power in (pin).
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This is a linear ratio, signal attenuation is normally given in a dB value. Ratio K and dB attenuation are related by the following:
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Where AttendB is normally the design parameter and the equations to calculate the resistor values use the linear K term as shown below.

 

Equations for the PI topology are:
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Equations for the TEE topology are:
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Using the interactive widget in next section:

 

Since EPUB3 in iBooks does not let you enter text directly via the HTML <input> tag, the value in the Atten textfield must be implemented with an HTML <div> tag and properties modified to make id editable.  Alternately the attenuator value can be changed by pressing the up/ arrow images to the right of the textfield.  Presently the increment (decrement) is set for 1 dB.

 

Once the attenuation value is set, touch the “Calc R Values” button.  All R values will be displayed in the appropiate textfields.  If the color of the ‘Calc R Valued’ button changes to a red color, this indicates the atten value has changed and R values need to be updated.  Either hit ‘Enter’ (return) or click the Calc button.
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Resistive Attenuator HTML Widget
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