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Notice

The information contained in this document is subject to change without
notice.

KeysightTechnologies makes no warranty of any kind with regard to this
material, including, but not limited to, the implied warranties of
merchantability and fitness for a particular purpé#ssysightTechnologies
shall not be liable for errors contained herein or for incidental or
consequential damages in connection with the furnishing, performance, or
use of this material.

KeysightTechnologies assumes no responsibility for the use or reliability of
its software on equipment that is not furnisheleysightTechnologies.

This document contains proprietary information which is protected by
copyright. All rights are reserved. No part of this document may be
photocopied, reproduced, or translated to another language without prior
written consent oKeysightTechnologies.

RESTRICTEDRIGHTS LEGEND

Use, duplication, or disclosure by the U.S. Government is subject to
restrictions as set forth in subparagraph (c)(1)(ii) of the Rights in Technical
Data and Computer Software clause at DFARS 252.227-7013 for DOD
agencies, and subparagraphs (c)(1) and (c)(2) of the Commercial Computer
Software Restricted Rights clause at FAR 52.227-19 for other agencies.

KeysightTechnologies
1400 Fountaingrove Parkway
Santa Rosa, CA 95403-1799, U.S.A.
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Warranty

Custom systems are warranted by contractual agreement between
KeysightTechnologies and the customer.

Certification KeysightTechnologies certifies that this product met its published
specifications at the time of shipment from the factory.

Documentation THE MATERIAL CONTAINED IN THIS DOCUMENT IS

Warranty PROVIDED "AS IS," AND IS SUBJECT TO BEING CHANGED,
WITHOUT NOTICE, IN FUTURE EDITIONS. FURTHER, TO
THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW,
KEYSIGHT DISCLAIMS ALL WARRANTIES, EITHER
EXPRESS OR IMPLIED WITH REGARD TO THIS MANUAL
AND ANY INFORMATION CONTAINED HEREIN,
INCLUDING BUT NOT LIMITED TO THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. KEYSIGHT SHALL NOT BE
LIABLE FOR ERRORS OR FOR INCIDENTAL OR
CONSEQUENTIAL DAMAGES IN CONNECTION WITH THE
FURNISHING, USE, OR PERFORMANCE OF THIS
DOCUMENT OR ANY INFORMATION CONTAINED HEREIN.
SHOULD KEYSIGHT AND THE USER HAVE A SEPARATE
WRITTEN AGREEMENT WITH WARRANTY TERMS
COVERING THE MATERIAL IN THIS DOCUMENT THAT
CONFLICT WITH THESE TERMS, THE WARRANTY TERMS
IN THE SEPARATE AGREEMENT WILL CONTROL.

Assistance Product maintenance agreements and other customer assistance agreements
are available foKeysightTechnologies products.

Forassistancesall yourlocal KeysightTechnologiesSalesandService
Office (refer to“Service and Support” on page.
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Service and Support

You can find a list of local service representatives on the Web at:
http:/mww.  keysight .com/find/assist
Click on “Contact Us” and select your country.

If you do not have access to the Internet, one of these centers can direct you
to your nearedfeysightTechnologies representative:

United States (800) 403-0801
Canada (877) 429-9969
Europe (41 22) 780.6111 (Switzerland)

(33 1) 69 82 66 66 (France)
(49 7031) 464-6222 (Germany)
(44 188) 9696622 (Great Britain)

Japan 0120-32-0119

Latin America (11) 7297-3700 (Brazil)
Australia/New 1-800-802-540 (Australia)
Zealand 0800-738-378 (New Zealand)
Asia-Pacific 080-047-669
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WARNING

CAUTION

Instrument Markings

Safety and Regulatory Information

Review this product and related documentation to familiarize yourself with
safety markings and instructions before you operate the instrument. This
product has been designed and tested in accordance with international
standards.

The WARNING notice denotes a hazard. It calls attention to a procedure,
practice, or the like, that, if not correctly performed or adhered to, could result
in personal injury. Do not proceed beyond a WARNING notice until the
indicated conditions are fully understood and met.

The CAUTION notice denotes a hazard. It calls attention to an operating
procedurepractice or thelike, which, if notcorrectlyperformedor adhered

to, could result in damage to the product or loss of important data. Do not
proceed beyond @AUTION notice until the indicated conditions are fully
understood and met.

/N

When you see this symbol on your instrument, you should refer to the instrument’s
instruction manual for important information.

?

This symbol indicates hazardous voltages.

The laser radiation symbol is marked on products that have a laser output.

This symbol indicates that the instrument requires alternating current (ac) input.

The CE mark is a registered trademark of the European Community. If it is
accompanied by a year, it indicates the year the design was proven.

The C-Tick mark is a registered trademark of the Australian Spectrum Agency.

The CSA mark is a registered trademark of the Canadian Standards Association.
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1SM1-A

This text indicates that the instrument is an Industrial Scientific and Medical Group 1
Class A product (CISPER 11, Clause 4).

| This symbol indicates that the power line switch is ON.

:I: This symbol indicates that the power line switch is OFF or in STANDBY position.

Safety Earth -4
Ground

Before Applying Power

Safety Earth -4
Ground

Before Applying Power

This is a Safety Class | product (provided with a protective earthing
terminal).An uninterruptiblesafetyearthgroundmustbe providedfrom the
main power source to the product input wiring terminals, power cord, or
supplied power cord set. Whenever it is likely that the protection has been
impaired, the product must be made inoperative and secured against any
unintended operation.

Verify that the product is configured to match the available main power
source as described in the input power configuration instructions in this
manual. If this product is to be powered by autotransformer, make sure the
commonterminalis connectedo theneutral(groundedyideof theacpower

supply.

This is a Safety Class | product (provided with a protective earthing
terminal).An uninterruptiblesafetyearthgroundmustbe providedfrom the
main power source to the product input wiring terminals, power cord, or
supplied power cord set. Whenever it is likely that the protection has been
impaired, the product must be made inoperative and secured against any
unintended operation.

Verify that the product is configured to match the available main power
source as described in the input power configuration instructions in this
manual. If this product is to be powered by autotransformer, make sure the
commonterminalis connectedo theneutral(grounded)ideof theacpower

supply.
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Receiving Inspection

Storage and Shipping
Environment

NOTE

Operating Environment

Overview

This document applies toeysightslotless 2.4 mm coaxial to waveguide
adapters, calibration accessories, between-series adapters, and within-series
adapters.

Forgenerainformationaboutthe careandmaintenancef theseandsimilar
types of connectors, refer to thcrowave Connector Care Quick
Reference Car¢part no. 08510-90360).

Inspecthepackagingndall partsfor damageKeepall packagingnaterials
for return shipment, if necessary. If any part is missing or damaged, notify
the carrier and your neardétysightTechnologies office immediately.

Storage or operation within an environment other than that specified below
may cause damage to the product and may void the warranty.

The products should be stored in a clean, dry environment. The following
environmental limitations apply to both storage and shipment.

Temperature -55°10 +75 °C
Relative humidity less than 95% at +40 °C
Altitude less than 15,300 m (50,000 ft)

The operating environment should be within the following limitations.

Temperature Oto+55°C
Relative humidity less than 95% at +40 °C
Altitude less than 4600 m (15,000 ft)
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Specifications and Model Numbers

Specifications and Model Numbers

These characteristics provide information useful in applying the device
using typical, non-warranted performance parameters. These are denoted as
typical, nominal, or approximate.

All of these products have metrology grade 2.4 mm connectors. They are
compatiblewith OS-50(from M/A-COM Omni SpectrapndAPC-2.4(from
Amphenol Products) connectors.

Table 1 Waveguide Adapters

Type Sex Waveguide  Model Frequency (GHz) ~ Return Loss® Repeatability?
(Typically Better Than)

2.4mm female WR-28 R281A 26.510 40 224 dB -50dB

2.4 mm male R281B 26.51t0 40 =24 dB -50dB

2.4 mm female WR-22 Q281A 33t050 >22 dB -50dB

2.4 mm male Q281B 33t050 >22 dB =50 dB

1. Atthe 2.4 mm port only.

2. Repeatability = 20 Log |AI'| where Al'| =" m;—T" my|. This is the difference between two measurements I'm4, and I'm, before and after one
disconnect/connect cycle. Repeatability depends upon proper torque and pin-depth.

Table 2 Calibration Accessories (dc to 50 GHz)

Type Sex Model Electrical Specifications Repeatability’
(Typically Better Than)

2.4 mm short male 85140A At 50 GHz, 6 ° from nominal 2 -50 dB
2.4 mm short female 851408 At 50 GHz, 6 ° from nominal 22 -50 dB
2.4 mm short male 85141A At 50 GHz, 6 ° from nominal 34 -44 dB
2.4 mm short female 85141B At 50 GHz, 6 ° from nominal 34 -44 dB
24mm50 Q male 85138A =30 dB (dc to 26.5 GHz) -40 dB
Termination =25 dB (26.5 to 40 GHz)

>20 dB (40 to 50 GHz)
24mm50 Q female 85138B =30 dB (dc to 26.5 GHz) —-40 dB
Termination =25 dB (26.5 to 40 GHz)

>20 dB (40 to 50 GHz)

1. Repeatability = 20 Log |AI'| where Al'| =" m;—I"m,|. This is the difference between two measurements 'my, and I'm, before and after one
disconnect/connect cycle. Repeatability depends upon proper torque and pin-depth.

2. This specification applies to the location of the effective shorting plane.
3. Nominal, in this case, is the center of the distribution of all parts manufactured over time.
4. The phase shift of any Keysight 85141A/B open relative to any Keysight 85140A/B short is 180° 12°.

2 Keysight 11900 Operating Note



Table 3 Adapters

Specifications and Model Numbers

Type (from) Type (to) Model Return Loss’ Repeatability’?
(Typically Better Than)
2.4 mm (male) 2.4 mm (male) 11900A 232 (dc to 26.5 GHz) -50 dB
2.4 mm (female) 2.4 mm (female) 119008 =25 (26.5t0 40 GHz) —-45dB
2.4 mm (male) 2.4 mm (female) 11900C =20 (40 to 50 GHz) -40 dB
2.4 mm (male) APC 3.5 (male) 11901A >32 (dc to 26.5 GHz) —-45dB
2.4 mm (female) APC 3.5 (female) 11901B >28 (20 to 26.5 GHz) —-45dB
2.4 mm (male) APC 3.5 (female) 11901C >28 (20 to 26.5 GHz) —45 dB
2.4 mm (female) APC 3.5 (male) 11901D =28 (20 to 26.5 GHz) —-45dB
2.4 mm (male) APC 7° 11902A >30 (dc to 18 GHz) -50 dB
2.4 mm (female) APC 7° 11902B =30 (dc to 18 GHz) -50 dB
2.4 mm (male) Type-N (male) 11903A =28 (dc to 18 GHz) -48 dB
2.4 mm (female) Type-N (female) 11903B >28 (dc to 18 GHz) —-48 dB
2.4 mm (male) Type-N (female) 11903C >28 (dc to 18 GHz) -48 dB
2.4 mm (female) Type-N (male) 11903D =28 (dc to 18 GHz) —48 dB
2.4 mm (male) K 2.92* (male) 11904A =24 (dc to 40 GHz) —-40 dB
2.4 mm (female) K 2.92* (female) 119048 =24 (dc to 40 GHz) -40 dB
2.4 mm (male) K 2.92* (female) 11904C =24 (dc to 40 GHz) -40 dB
2.4 mm (female) K 2.92* (male) 11904D >24 (dc to 40 GHz) -40 dB

1. Atthe 2.4 mm port only.

2. Repeatability = 20 Log |Al"| where Al"| =" m;—"my|. This is the difference between two measurements I'my, and I"'m, before and after one

disconnect/connect cycle. Repeatability depend upon proper torque and pin-depth.

3. APC 7isaU.S. registered trademark of the Bunker Ramo corporation.

4. The K connector is developed and manufactured by the Wiltron Company (Morgan Hill, CA).
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Care, Connection and Torque

Care, Connection and Torque

Stable and repeatable measurements can only be achieved if the devices are
cleanandundamagedCarefulandconsistentonnectionsrealsonecessary

to achievemaximumstability andrepeatabilityTherefore alwayshandlethe

devices with care, do not overtighten them, and keep them properly stored

when not in use.

Table 4 2.4 mm Metrology Grade Adapter Torques and Pin Depth

Connector Type Torque Torque Wrench Part  Pin Depth Connector Gage Kit  Protection End Cap
(0.5 Ib inch) Number (male or female) Part Number Part Number
2.4 mm 8lbin 8710-1765 0t00.0015inch 85056-60018 (m) 1401-0202(f)
(90 N-cm) (0 to 0.038 mm) 85056-60017 (f) 1401-0095 (m)
K 2.92 mm 8lbin 8710-1765 0t0 0.002 inch 85052-60042 (m) 1401-0202(f)
(90 N-cm) (0 to 0.05 mm) 85052-60043 (f) 1401-0208 (m)
35mm 8lbin 8710-1765 0t0 0.002 inch 85052-60042 (m) 1401-0202(f)
(90 N-cm) (0 to 0.05 mm) 85052-60043 (f) 1401-0208 (m)
7 mm 121bin 8710-1766 Without Collet: 85054-60049 1401-0123
(136 N-cm) 010 0.002 inch
(0to 0.05 mm)
Repair If the product fails to operate within the specifications listed in the data
sheet, contadfeysightfor information on repair or replacement.
NOTE Attempting to service or repair the product may void the warranty.
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Notes

Care, Connection and Torque

D

Groove resulting from /}
rotation in slotted female.

Figure 1 Male Pin Grooving

NOTE

Recommendation

Alwaysinspectmalepinsfor damageThemalepin mayhaveagrooveworn

in it (Figurel). This grooveis theresultof improperconnectiortechniques.
For example, rotating the connector body instead of the nut will cause the
malepin to rotatein thefemalepin. Thiswill causeagrooveto wearinto the
male pin. If a damaged pin is used, it may cause bad contact, resulting in
measuremerdrrors.Also, it maygetstuckin the slotlessfemaleandit may
cause permanent damage to it.

Note the appearance of undamaged slotless female contact (3.5 mm has 6
fingers,and2.4 mm has4 fingers).Inspecthemperiodicallyto be surethey
are clean, symetrical, and undamaged.

When the devices are first received, measure their S-parameters on a
calibratedK eysight8510 network analyzer. Keep a record of the results
andperiodically remeasure them. This will allow you to monitor their
performance compared to the new condition.
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