Variable Attenuators

(Step & Continuously) ﬂEROFLEX

A passion for performance.

Wide Choice of Attenuation &
Frequency Ranges.

High Reliability & Long Life

Rugged Construction & Connectors
Rotational Stops Included on most models
Low Cost Designs - Model 3033

Custom Designs Available
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General Information

In this section of the catalog, each Manual Step and Variable Attenuator is outlined utilizing individual data sheets
containing product features, specifications, and outline drawings. These data sheets are preceded by a quick ref-
erence guide to help you select the Manual Step and Variable(s) that fits your needs. The page number for each
Step Attenuator data sheet is given in the quick reference guide.

NOTE: EXPRESS Shipment available via www.argosysales.com or 800-542-4457. Check with distributor for
current products and stocking quantities.
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Frequently Asked Questions about Variable

& Manual Step Attenuators....

What are the applications for Weinschel’s variable/
manual step attenuators?

Continuously Variable Attenuators are used in applica-
tions where the need exists for controlling signal levels
continuously without interrupting the circuit. Most Weinschel
models are in linear scales, and have low frequency sensi-
tivity with broad frequency coverage,
resulting from the use of proven
Aeroflex / Weinschel resistive films.
The resistive elements located in
these Variable Attenuators provide
long-term stability over temperature
and humidity.

Manual Step Attenuators are primarily used in areas
demanding broadband accuracy with low SWR and
accurate repeatability over large attenuation ranges. The
Weinschel Step Attenuators utilize the excellent perfor-
mance characteristics of the Weinschel fixed coaxial
attenuators. The Weinschel step attenuators are widely
used in many types of ATE and OEM systems operating
throughout the world.

Aeroflex / Weinschel offers a selection of different attenua-
tion ranges and frequency ranges to to select from. These
range from O to 10 dB in 1 dB steps up to 0 to 100 dB in 10
dB steps and frequency ranges from dc to 40 GHz. High
volume fabrication techniques, including injection molding,
stamping, broaching and thick film printing ensure a cost
effective and uniform product.

What is the difference between insertion loss and
incremental attenuation?

Step and variable attenuators have insertion loss and also
incremental attenuation. Insertion loss is the loss through
the attenuator when all cells are switched to zero dB. It is
the residual loss of the device itself. Insertion loss usually
increases with frequency reaching several dB at the higher
frequencies and generally has very flat frequency response.
Incremental attenuation is the attenuation values of the
attenuators cells relative to the insertion loss. Since inser-
tion loss is always present, the performance of a step or
variable attenuator is always given as incremental attenua-
tion relative to insertion loss. Insertion loss is considered
part of the fixed performance of the system path in which
the step or variable attenuator is located.

What types of variable
attenuators does
Weinschel offer?

There are several designs
of continuously variable
attenuator available in the
marketplace: Piston, card,
tee, and resistive center
conductor. Weinschel offers
only the Variable Card
Attenuator Design.

Weinschel's 940 series uses a card resistor on a disk with
a movable coaxial contact (shown below) similar in nature
to a potentiometer and provides an incremental range of
114 dB incremental range at 2 GHz and 60 dB at 4 GHz.
Because the shunt film is connected to ground permanently,
in order to achieve the extended attenuation range, the min-
imum loss of this type attenuator is higher (4 to 6 dB).

MOVABLE CONTACT

SHUNT

SERIES

GROUND
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Model 940-60
Model 940-114

Precision Continuously Variable Attenuators

Choice of SMA or Type N Connectors

-
RN

<

EXPRESS

www.argosysales.com

800-542-4457

Features

O Wide Variable Attenuation Range - Variable attenua-
tion range of 60 dB for Model 940-60 and 114 dB for
Model 940-114, with minimum insertion loss at 6 dB.

O Approximately Linear Calibrated Dial - Direct reading
dial individually calibrated in approximately linear 1 dB
increments from 6 dB to full scale.

O Rugged - Designed to meet the environmental require-
ments of MIL-A-24215.

O Long Life - These variable attenuators offer a cycle life
of up to 10,000 cycles. Optional models are also avail-
able to extend the life to 50,000 cycles.

O Available Express Models:  940-60-11

940-60-33
940-60-33-1
Other models may be available for Express delivery.

Specifications
NOMINAL IMPEDANCE: 50 Q
FREQUENCY RANGE: Model 940-60:  dc to 4.0 GHz
Model 940-114: dc to 2.0 GHz
INCREMENTAL ATTENUATION RANGE:
Model 940-60: 60 dB
Model 940-114: 114 dB

Frequency Range (GHz) SWR
dc -1 1.50
1-2 1.60
2-3 1.70
3-4 1.80

Variable Attenuators

dc to 4.0 GHz
dc to 2.0 GHz
5 Watts

vIRoHS

DIRECT READING DIAL ACCURACY:

Model ACCURACY*
940-60-XX +0.25dB or 0.4% @ 2 GHz
940-114-XX +0.25dBor0.4% @ 1 GHz
940-60-XX-1 +05dBor1% @ 2 GHz
940-114-XX-1 +05dBor1% @ 1 GHz

*Whichever is greater.

CHARACTERISTIC INSERTION LOSS, RESIDUAL:
6 dB nominal
DIAL CALIBRATION (in 1 dB increments):

Model 940-60: 6 to 66 dB
Model 940-114: 6 to 120 dB

DIAL INCREMENTS: 1 dB
RESOLUTION OF SCALE:

Model 940-60:  ~ 115°
Model 940-114: ~ 270°

CYCLE LIFE: A cycle consists of a rotation from minimum
to maximum and back to minimum

Model 940-XX-XX : 10,000
Model 940-XX-XX-1: 50,000

PHASE SHIFT WITH CHANGE IN ATTENUATION:
1° per dB x f(GHz) maximum

POWER RATING: 5 watts average to 40°C ambient tem-
perature, derated linearly to 0 watts @ 85°C. 500 watts
peak (5 psec pulse width; 0.5% duty cycle).

POWER COEFFICIENT: < 0.005 dB/dB/watt
TEMPERATURE COEFFICIENT: <0.001 dB/dB/°C
TEMPERATURE RANGE:

Operating: 0°C to +85°C

Nonoperating:  -55°C to +125°C.
FREQUENCY SENSITIVITY:

Model 940-60:  0.05 x Ax (F - Fd) dB

Model 940-114: 0.1 xAx (F - Fd) dB
A = Attenuation setting in dB, Fd = Dial cut frequency in
GHz, F= Operation frequency in GHz

TEST DATA: Test frequency for Model 940-60 is 2 GHz and
1 GHz for 940-114. Test data is available at additional cost.
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Variable Attenuators

Specifications-Con’t
CONNECTOR: SMA or Type N connector per MIL-STD-

348 interface dimensions - mate nondestructively with
MIL-C-39012 connector.

Connector Options INPUT (J1) OUTPUT (J2)
1" SMA, Female SMA, Female
12 SMA, Female SMA, Male
22 SMA, Male SMA, Male
33 N, Female N, Female
34 N, Female N, Male
44 N, Male N, Male

CONSTRUCTION: Aluminum body and stainless steel
connector; gold plated beryllium copper contacts. Knob is
included with each unit.

WEIGHT: Net 1,570 g (3 Ibs, 8 0z)

PHYSICAL DIMENSIONS:
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Model No. DIM A DIM B
940-XX-11 52.3 (2.06) 58.2 (2.29)
940-XX-12 55.6 (2.19) 58.2 (2.29)
940-XX-22 55.6 (2.19) 61.5 (2.42)
940-XX-33 61.0 (2.40) 68.1 (2.68)
940-XX-34 66.0 (2.60) 68.1 (2.68)
940-XX-44 66.0 (2.60) 71.9 (2.83)

45.2 DIA
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MODEL NUMBER DESCRIPTION:

Example:
940 - XX - XX - *
Basic Model Attenuation ~Connector Options
Number Value (dB)

* Add -1 for long life version.

ACCESSORIES

ATTENUATOR STAND, MODEL 940 Z: This stand allows a
user to easily mount any Model 940 for those bench
applications.

- 5.8 PUT
(.23) /—DUT J

N
19.6 (.77)
] ] 101.6 DIA
I (4.00)
B
- i
81 _ %mnnpu-r
(-3 (.75) MIN
A —
NOTE:

1. All dimensions are given in mm (inches) and are maximum, unless
otherwise specified.

2. Unit available with RoHS compliant materials, specify when ordering.
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Models 3003, 3006, 3007, 3010, & 3014 dc to 2.5 GHz

Models 3053 & 3054
Manual Step Attenuators

Rugged SMA Connector

EXPRESS

800-542-4457

Features

O New Models - Models 3053 & 3054 offer an extended
frequency range to 6 GHz.

O Available Express Models:  3003-100
3010-100
3053-100
3054-100

Other models may be available for Express delivery.

O High Reliability - Repeatability better than 0.1 dB over
frequency range and life. Weinschel patented detent
mechanism, tested to 1,000,000 operations at +75°C,
operates dependably even down to -40°C.

O Product Uniformity - High volume fabrication tech-
niques, including injection molding, stamping,
broaching and thick film printing ensure a cost effective
and uniform product.

O Low Frequency Sensitivity - Typically 0.1 to 0.2 dB up
to 2.5 GHz.

O Shock Resistant - 100% spring contact system with-
stands mechanical and thermal shock and eliminates
the need for epoxy or solder.

O Wide Selection - Wide choice of attenuation ranges
and increments in standard stock models. Single and
dual drum configurations available.

O Knob Included - Knobs for both single and dual drum
models are included with every attenuator. Characters
are screened on the face of the knob insert which is
coated with a clear layer of epoxy for protection.

Special Configurations

Some modifications to the basic configuration of the 3000
Series can be made during manufacturing. Examples of
these special configurations are shafts having special
lengths and ends; clockwise shaft rotation; modified mount-
ing arrangements; and provisions for add-on items such as
concentric potentiometer and ganged switches.

dc to 6.0 GHz
1 Watt

Specifications
NOMINAL IMPEDANCE: 50 Q
FREQUENCY RANGE: FREQUENCY RANGE:

Models 3006, 3014: dc to 1.25 GHz
Models 3003, 3007, 3010: dcto 2.5 GHz
Models 3053, 3054: dc to 6.0 GHz

INCREMENTAL ATTENUATION RANGE/STEPS:

Model 3003: 0-70 dB in 10 dB steps
Model 3006: 0-100 dB in 10 dB steps
Model 3007: 0-10 dB in 1 dB steps
Model 3010: 0-70 dB in 1 dB steps
Model 3014: 0-110 dB in 1 dB steps
Model 3053: 0-10 dB in 1 dB steps
Model 3054: 0-70 dB in 1 dB steps

POWER COEFFICIENT: < 0.006 dB/dB/watt
TEMPERATURE COEFFICIENT: 0.0004 dB/dB/ °C
TEMPERATURE RANGE:

Operating: -40°C to +65°C

Non-Operating: -54°C to +85°C
POWER RATING: 1 watts average @ 25°C ambient
temperature, derated linearly to 0 watts @ 65°C. 100 watts
peak (5 psec pulse width; 0.5 % duty cycle).

ATTENUATION ACCURACY:

Model Accuracy

3003 + 0.3 dB or 1% up to 60 dB
+2% to 70 dB

3006 + 0.3 dB or 1% up to 60 dB
+ 2% to 100 dB

3007, 3053 +0.3dB

3010 +0.3dB upto 10 dB
+ 0.3 dB or 1.5% to 60 dB
+2%to70dB

3014 +0.3dB upto 10 dB
+ 0.3 dB or 1.5% to 60 dB
+ 3% to 110 dB

3054 + 0.3 dB or 2% (dc to 3 GHz)
+0.3dB or 3.5% (3 to 6 GHz)

CONNECTOR: SMA female connector per MIL-STD-348
interface dimensions - mate nondestructively with
MIL-C-39012 connector.
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