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Policy Covering Reproduction
And Use of Technical Data

Data contained in this manual is copyrighted by KAY Elemetrics Corp. and
is furnished solely for the purpose of providing instructions for operation
and maintenance of the apparatus described herein. Said data shall not be
used by the purchaser or the government for promotional procurement,
development or manufacturing purposes, nor shall the data be reproduced
or disclosed without permission from KAY Elemetrics Corp. In the event of
resale of the apparatus to the government, by the purchaser, the purchaser
shall notify the government of the limited right to use said data.
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SECTION |

GENERAL INFORMATION

1.1 INTRODUCTION

Kay Elemetrics attenuators are designed to provide an accurate amount of loss in a circuit
operating in the DC to 6 GHzrange. Attenuation up to 132 db and increments as small as 0.1 db can be
obtained. Ali models are symmetrical (bi-directional) attenuators.

Three basic attenuator configurations are available. These include in-line toggle switch
attenuators, sliding block attenuators for DC thru microwave frequencies, and rotary and rotary-style
attenuators. We also produce a line of programmable attenuators which can be controlled by logic
level inputs and may be used for automatic testing.

1.2 APPLICATIONS

Kay attenuators may be used wherever it is desired to insert an accurate and variable amount of
attenuation. Such applications would include its use as a (1) supplemental attenuator, providing
additional attenuation where insufficient attenuation is provided in the original set-up, (2)
replacement for inaccurate level controls in the original instrument, (3) general purpose attenuator,
for instruments without sufficient or accurate internal attenuation, (4) vernier attenuator, where
large increments only are provided, or (5) calibration standards. In addition, some of our attenuator
models may be panel mounted for internal use as an integral part of the customer’s equipment. Many
models may be modified for panel mounting.

1.3 RECEIVING AND RESHIPMENT INSTRUCTIONS

When the attenuator js initially received, a visual check should determine any damage that may
have occured during shipment. The most important things to note are the coaxial connectors and the
switch operation. Some rotary attenuators are provided with stops at the extremes of the attenuation
range. When checking the switch action of these units, care should be taken to avoid damage.

Should any shipping damage be discovered, please report it immediately to the carrier and to the
Kay Elemetrics Corp.

To return an instrument, please obtain permission fromthe factory or a Kay representative before
doing so. To aid the service personnel, include the serial number and the defect on the packing slip.

1.4 OPERATING INSTRUCTIONS

The Kay attenuators described in this manual are operationally very similar and therefore one set
of operating instructions will apply to most models. Their use is simple and generally well-known to
the majority of people in the electronic measurementfield. However, a few precautionary procedures
should be kept in mind. A typical inter-connection diagram is included here to acquaint the operator
with the use of the attenuator.
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1.5 CIRCUIT DESCRIPTION

Although the different types of attenuators described in this book use various mechanical
arrangements to accomplish their function, all of them are electrically similar.

Basically, an attenuator is designed to perform one function, that s, to reduce a signal from a high
level to a lower one. In the case of low frequency signals, it is usually sufficient to only provide a
resistive network to lower the signal. At higher frequencies it is necessary to provide a means of
matching impedance between the attenuator and the test device to prevent reflected energy. For this
reason, the attenuator is designed with carefully calculated values of resistance, capacitance and
inductance so as to offer a balance of attenuation accuracy and impedance match. Most Kay
Elemetrics attenuators utilize a "'pi’’ type attenuation network mounted in a broad tuned cavity. This
arrangement is designed to meet the requirements of precise attenuation values and proper
impedance match.

SIGNAL
GENERATOR
OSCILLOSCOPE
RF VERT
ouTOT ] O IN
DEVICE UNDER
TEST
AT TENUATOR
£ OIN ouT O V. OIN ouT O [\
FIG. 1.1 TYPICAL INTERCONNECTION DIAGRAM
1. Impedance mismatch will seriously effect the accuracy of the attenuator. Thus care should be

taken to ensure that the signal source, device under test, and inter-connections should all be of the
same impedance as the attenuator.

2. The attenuator is not provided with fuses or other protectjve devices. Thus, in order to avoid
damage to the precision resistors, the input signal level to the attenuator must be kept within the
maximum power rating of the attenuator. Caution should be exercised when high level DC or AC
signals are isolated from the R.F. signals on multiplex systems.

3. Attenuation levels are elected differently in each of the three basic types of attenuators. For the
inline attenuators, attenuation levels are selected by placing the switch in the “UP” or
“ATTENUATION IN" position. The individual steps are additive. For instance, to obtain a loss of 35 db,
the switches for the 20, 10 and 5 db steps are placed in "IN’ position.

The attenuators which operate up to 4 GHz or above have sliding block pads. To activate these, the
switch must be pressed downward, then moved to the other side of the attenuator. Aswith the in-line
units, the individual steps are additive.

Rotary attenuators are dialed for the proper attenuation. Since the act of rotation moves a
complete pad into contact with the connectors, the individual pads are not additive. Some of the rotary
units have stops positioned at the high and low end of the dial, so care must be taken not to override
these steps or serious damage will result.
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FIG. 1.2 SCHEMATIC OF PI SECTION ATTENUATOR PAD.
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FIG. 1.3 BLOCK DIAGRAM

1.6 ATTENUATOR MODIFICATIONS

Although the selection of Kay attenuators is extensive, we realize that the requirement of the
customers are almost endless. For this reason we are willing to work to provide the exact attenuator
needed. In fact, some of our standard line of attenuators were originally modifications suggested by
and built for a particular customer.

Such things as placement of connectors, type of connectors, attenuation step values, frequency,
and attenuation ranges may be modified to suit the needs of the individual customer. Kay has also
supplied most of these attenuator models mounted on panels for rack mounting, and cabinets. Most of
these modifications are minor and entail only a slight additional charge.

1.7 ADDITIONAL ATTENUATORS

There are Kay attenuators not described in this manual. The 4430 is programmable, controlled by
logic level inputs, and well adapted for automatic testing. The 0/400 and 0/410 attenuators are

continuously variable models. Please request our attenuator catalog to obtain more information on
these units,

1.8 ASSOCIATED EQUIPMENT

Besides a complete line of attenuators, Kay builds a large and varied assortment of quality
measurement instruments, including swept and CW RF signal generation, frequency counters, linear
and logaritmic amplifiers, noise figure meters, pulse generators, return loss bridges, matching pads,
and detectors. Kay Sweep Generators and return loss bridges are particularly valuable for attenuator
checking and servicing. Please write for our complete catalog.
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SECTION 1l
DESCRIPTION AND SPECIFICATION DATA

IN LINE ATTENUATORS

2.1 INTRODUCTION

These attenuators are assembled in lightweight castings with separate, silver-plated
compartments for each step. Individual attenuator sections are connected in series and are additive
as the switches are placed in the "IN’ position.

In this family of attenuators are included the standard size units, providing attenuations of 0-41
and 0-101 db in 1 db steps and 0-22.1 db in 0.1 db steps. Impedances of 50, 75, and 90 ohms are
available in most ranges. A miniature line of thes units is also available.

Attenuation levels are controlled by high-frequency toggle switches, constructed of precious
metal contacts set in “teflon” for low loss and superior match. Precision, 1% carbon-film resistors are
used throughout. The individual pi pads are housed in silver-plated alloy castings which utilize broad-
tuned shielded compartments to provide high accuracy and a flat frequency response over the
specified range. They have met rigid environmental tests which are traceable to N.B.S.

2.2 DESCRIPTION AND SPECIFICATIONS
Panel Mounting and Connector Configurations

Kay attenuators are panel mounted directly into a wide variety of test equipment and special
connector configurations have been developed for those units.

Some models are designed to be mounted as shown in Figure 2.1 with four mounting holes. The
attenuator is tapped for an 8-32 by %" machine screw centered % inch from each edge. Besides the
standard configuration, there are three special configurations:

A Position — One connector mounted in the A position as shown on the drawing, and the other
connector mounted on the opposite end as in standard units.
B Position — One connector mounted in the B position as shown on the drawing, and the other
connector mounted on the opposite end as in standard units.
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FIG. 2.1 PANEL MOUNTING AND CONNECTOR CONFIGURATION
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