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Definitions

Specifications  All specifications and characteristics apply under the following conditions, unless otherwise stated:
Warm-Up Time  After 10 minutes of warm-up time, where the instrument is left in the ON state.
Reference Signal ~ When using internal reference signal.

Typical Performance  Typical specifications are not tested and are not warranted. They are generally representative of
characteristic performance.

Nominal Performance  Nominal specifications are design parameters; they are not tested and are not warranted.
Calibration Cycle  Calibration is within the recommended 12 month period

All specifications in this data sheet are subject to change without notice. For the most current data sheet,
please visit the Anritsu web site: www.anritsu.com
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Technical Data Precision Step Attenuators

Introduction
Anritsu step attenuators provide attenuation from 0 - 70 dB or 0 - 110 dB in 10 dB steps. The 70 dB step attenuators (4412K, 4512K, and 4612K) have
three switched attenuation sections; the 110 dB models (4422K, 4522K, 4622K) have four sections. Each section contains a precision attenuator module
that is electro-mechanically switched in or out to provide the required attenuation. All models use in-line, female K Connectors™.
The step attenuators have a built-in DC switching circuit. Each attenuator section is controlled by its own driver circuit, which requires an externally
applied signal of 24V, 125 mA.

Suggested External User-Supplied Circuit
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Simplified schematic of one attenuator section shows an external TTL circuit
that can be used to drive the attenuator internal DC switching circuits and solenoid.
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Precision Step Attenuators

Technical Data

Performance

Frequency and Attenuation Ranges

Attenuation Range

Model Frequency Range in 10 dB Steps
4412K 0to 70 dB
4420 ~ DC1020GHz 0to 110 dB
4512K 0to 70 dB
4520k DC1026.5GHz 0to110dB
4612K 0to 70 dB
4620k ~ DC1040GHz 0to 110 dB
Attenuator Accuracy (+ dB)
Attenuation (dB)
Frequency (GHz) 10 20 30 40 50 60 70 80-110
DC-8 03 0.5 0.6 0.7 0.8 1.0 1.1 1.4
>8-12 0.4 0.5 0.7 0.9 1.0 1.3 1.5 2.0
>12-20 05 0.6 0.8 1.1 1.2 1.4 1.7 2.2
>20-26.5 0.7 0.8 1.0 1.5 1.6 1.9 2.3 2.8
>265-40 0.9 1.0 1.2 1.7 1.9 23 2.6 3.2

Switching Speed (maximum)

20 ms (single switch)

Operating Voltage

20to 30V

Switching Control Current

125 mA @ 24 V nominal per section

(three sections in 4412K, 4512K, 4612K; four in 4422K, 4522K, 4622K)

Solenoid Coil Impedance

190 ohms +10 ohms

Solenoid Coil Inductance

65 mH

RF Input Power (maximum)

1 W average, 100 W peak for 10 ps

RF Power Sensitivity

0.001 dB/W

Temperature Coefficient

<0.001 dB/dB/°C

Life (minimum operations per section)

5 million

Repeatability (typical after 1 million operations)

+0.03 dB to 18 GHz, +0.05 dB to 26.5 GHz, +0.08 dB to 40 GHz
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Technical Data Precision Step Attenuators

Insertion Loss (maximum)

Insertion Loss

@m—/x12 Models

= 4%22 Models

Insertion Loss (dB)

0 10 20 30 40
Frequency (GHz)

Impedance Match

Frequency Return Loss (dB) SWR
DC-8 19 1.25
>8-12 14 1.5
>12-20 13 1.6
>20-26.5 11 1.8
>265-40 9 2.1
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Precision Step Attenuators Technical Data

Mechanical

Mechanical Weight
4412K, 4512K, 4612K 170 g (6.0 02)
4422K, 4522K, 4622K 213 g (7.5 02)

Mounting Position
Any

RF Connectors
K Connectors, female, in-line

Programming Connector
14 pin DIP

Programming Cable Length
406 mm (16 in)

Outline Drawing
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Technical Data

Precision Step Attenuators

DIP Connector Pin Assignments Pin 1 starts at the corner that is cut diagonally and moves clockwise to pin 14.

Pin

o W 00 N o Ul B~ W N

Connections

Wire Color  Models 4412K, 4512K, 4612K Models 4422K, 4522K, 4622K
Grey 10 dB Section Attenuator 10 dB Section Attenuator
Grey 40 dB Section Thru Line 40 dB Section 1 Thru Line
Grey — 40 dB Section 2 Thru Line
Grey 20 dB Section Attenuator 20 dB Section Attenuator
Grey +24 Vg +24 Vg

Grey 40 dB Section Attenuator 40 dB Section 1 Attenuator
Grey — 40 dB Section 2 Attenuator
Grey 20 dB Section Thru Line 20 dB Section Thru Line
Grey — —

Red 10 dB Section Thru Line 10 dB Section Thru Line

Note: Since the DIP connector pin assignments are identical to those used by other
manufacturers, the Anritsu attenuators may be substituted in existing system designs.

Maintenance

Anritsu recommends that no maintenance other than connector cleaning be attempted by the customer. The step attenuator should be returned to Anritsu

for repair and/or service when needed.

The traditional method of cleaning connectors with a cotton swab and alcohol can break the male connector pin on the precision connectors. The reason: the
cotton swab has a larger diameter than the connector (that is, the area between the coupling nut wall and the center pin.) We still recommend using a cotton

swab; however, you need to trim the swab before cleaning the outer conductor mating SURFACE.

Some precautions to follow when using the step attenuators:
Use a 5 inch-pound torque wrench when connecting to other devices. No other tools are recommended.

Do not disturb the connector center pin. Improper use (see above) of a cotton swab or other such probe to
clean the inner connector may cause the center conductor to hinge on its bead and weaken or shear the
internal connection.

Precautions

Anritsu 44X2K, 45X2K, and 46X2K-series step attenuators are high-quality, precision laboratory components and should receive the same care and
respect afforded other such components. Complying with the following precautionary notes will guarantee longer component life and less equipment
downtime due to connector failure. Also, such compliance will ensure that RF component failures are not due to misuse or abuse—two failure modes not

covered under the Anritsu warranty.

Beware of Destructive Pin Depth on Mating Connectors

Avoid Over-Torquing Connectors
Avoid Mechanical Shock
Keep Step Attenuator Connectors Clean

Connector Care

Anritsu 44X2K, 45X2K, and 46X2K-series step attenuators are high-quality, precision laboratory components and should receive the same care and
respect afforded other such components. Complying with the following precautionary notes will guarantee longer component life and less equipment
downtime due to connector failure. Also, such compliance will ensure that RF component failures are not due to misuse or abuse—two failure modes not

covered under the Anritsu warranty.

10100-00031

RF and Microwave Connector Care Reference Manual
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Precision Step Attenuators Technical Data

Environmental
Temperature
Operating 0°Cto+70°C
Non-operating ~ -55 °Cto +80 °C
Altitude
Operating 4,600 m (15,000 ft) 17.3 Hg
Non-operating 15 km (50,000 ft)
Shock
Operating  10g, 6 ms, on 6 sides, 3 blows
Non-operating ~ MIL-STD-202G,
Method 204D, Test condition D
Method 213B, Test condition I
Method 214A, Test condition D
Humidity
0 to 95% relative humidity
EMC
Mil-Std-461, Method REO2, VDE 0871, CIS PR#2.
Options

Option C Calibration Data (4412K, 4512K, 4612K only)
Data is taken every 100 MHz from DC to 900 MHz and every 500 MHz from 1 GHz to 40 GHz.

Regulatory Compliance
European Union  RoHS Directive 2011/65/EU & Amendment 2015/863
United Kingdom  Environmental Protection SI 2012/3032; 2011/65/EU & 2015/863
Australia and New Zealand =~ RCM AS/NZS 4417:2012
South Korea  N/A
Canada N/A

Warranty

Duration  Standard one-year warranty
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Notes
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Training at Anritsu

Anritsu has designed courses to help you stay up to date with technologies important to your job. For available training
courses, visit: www.anritsu.com and search for training and education.
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* United States

Anritsu Americas Sales Company
450 Century Parkway, Suite 190,
Allen, TX75013, U.S.A.
Phone: +1-800-Anritsu (1-800-267-4878)

* Canada

Anritsu Electronics Ltd.
Americas Sales and Support
450 Century Parkway, Suite 190,
Allen, TX75013, U.S.A.
Phone: +1-800-Anritsu (1-800-267-4878)

* Brazil

Anritsu Eletronica Ltda.
Praca Amadeu Amaral, 27 - 1 Andar
01327-010 - Bela Vista - Sao Paulo - SP, Brazil
Phone: +55-11-3283-2511
Fax: +55-11-3288-6940

* Mexico

Anritsu Company, S.A. de C.V.
Blvd Miguel de Cervantes Saavedra #169 Piso 1,
Col. Granada, Mexico, Ciudad de Mexico,
11520, MEXICO
Phone: +52-55-4169-7104

* United Kingdom
Anritsu EMEA Ltd.
200 Capability Green,
Luton, Bedfordshire, LU1 3LU, U.K.
Phone: +44-1582-433200
Fax: +44-1582-731303

* France

Anritsu S.A.
12 avenue du Québec, Immeuble Goyave,
91140 VILLEBON SUR YVETTE, France
Phone: +33-1-60-92-15-50

* Germany

Anritsu GmbH
Nemetschek Haus, Konrad-Zuse-Platz 1,
81829 Miinchen, Germany
Phone: +49-89-442308-0
Fax: +49-89-442308-55

* Italy

Anritsu S.r.l.
Spaces Eur Arte, Viale dell'Arte 25, 00144 Roma, Italy
Phone: +39-6-509-9711

List Revision Date: 20230901

* Sweden

Anritsu AB
Kistagangen 20 B, 2 tr, 164 40 Kista, Sweden
Phone: +46-8-534-707-00

* Finland

Anritsu AB
Technopolis Aviapolis, Teknobulevardi 3-5 (D208.5.),
FI-01530 Vantaa, Finland
Phone: +358-20-741-8100

* Denmark

Anritsu A/S
c/o Regus Winghouse, @restads Boulevard 73, 4th floor,
2300 Copenhagen S, Denmark
Phone: +45-7211-2200

* Spain

Anritsu EMEA Ltd.

Representation Office in Spain
Paseo de la Castellana, 141.
Planta 5, Edificio Cuzco IV
28046, Madrid, Spain
Phone: +34-91-572-6761

* Austria

Anritsu EMEA GmbH
Am Belvedere 10, A-1100 Vienna, Austria
Phone: +43-(0)1-717-28-710

* United Arab Emirates

Anritsu EMEA Ltd.

Anritsu A/S
Office No. 164, Building 17, Dubai Internet City
P. 0. Box - 501901, Dubai, United Arab Emirates
Phone: +971-4-3758479

¢ India

Anritsu India Private Limited
6th Floor, Indiqube ETA, No.38/4, Adjacent to EMC2,
Doddanekundi, Outer Ring Road,
Bengaluru - 560048, India
Phone: +91-80-6728-1300
Fax: +91-80-6728-1301

* Singapore
Anritsu Pte. Ltd.
1 Jalan Kilang Timor, #07-04/06 Pacific Tech Centre
Singapore 159303
Phone: +65-6282-2400
Fax: +65-6282-2533

*Vietnam

Anritsu Company Limited
16th Floor, Peakview Tower, 36 Hoang Cau Street,
O Cho Dua Ward, Dong Da District, Hanoi, Vietnam
Phone: +84-24-3201-2730

¢ P.R. China (Shanghai)

Anritsu (China) Co., Ltd.
Room 2701-2705, Tower A, New Caohejing
International Business Center No. 391 Gui Ping Road
Shanghai, 200233, P.R. China
Phone: +86-21-6237-0898
Fax: +86-21-6237-0899

* P.R. China (Hong Kong)

Anritsu Company Ltd.
Unit 1006-7, 10/F., Greenfield Tower, Concordia Plaza,
No. 1 Science Museum Road, Tsim Sha Tsui East,
Kowloon, Hong Kong, P.R. China
Phone: +852-2301-4980
Fax: +852-2301-3545

* Japan

Anritsu Corporation
8-5, Tamura-cho, Atsugi-shi, Kanagawa, 243-0016 Japan
Phone: +81-46-296-6509
Fax: +81-46-225-8352

* South Korea

Anritsu Corporation, Ltd.
8F, ATOWER, 20, Gwacheondaero 7-gil, Gwacheon-si,
Gyeonggi-do, 13840, Republic of Korea
Phone: +82-2-6259-7300
Fax: +82-2-6259-7301

« Australia

Anritsu Pty. Ltd.
Unit 20, 21-35 Ricketts Road,
Mount Waverley, Victoria 3149, Australia
Phone: +61-3-9558-8177
Fax: +61-3-9558-8255

* Taiwan

Anritsu Company Inc.
7F, No. 316, Sec. 1, NeiHu Rd., Taipei 114, Taiwan
Phone: +886-2-8751-1816
Fax: +886-2-8751-1817

Data subject to change without notice.
For the most recent specifications, visit: www.anritsu.com.
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