11500K and 11500L

Test Port Cables

11500K - 1.0 mm
11500L - 1.0 mm

Mﬁ KEYSIGHT OPERATING AND SERVICE MANUAL



NOTICE: This document contains references to Agilent
Technologies. Agilent’s former Test and Measurement
business has become Keysight Technologies. For more
information, go to  www.keysight.com.

KEYSIGHT

TECHNOLOGIES




Notices

© Keysight Technologies 1999 - 2023

No part of this manual may be reproduced
in any form or by any means (including
electronic storage and retrieval or transla-
tion into a foreign language) without prior
agreement and written consent from Key-
sight Technologies as governed by United
States and international copyright laws.

Manual Part Number
11500-90002

Edition

January 2023
Supersedes: January 2015,
July 2004, October 2013

Keysight Technologies
1400 Fountaingrove Parkway
Santa Rosa, CA 95403

Warranty

The material contained in this docu-
ment is provided “as is,” and is sub-
ject to being changed, without notice,
in future editions. Further, to the max-
imum extent permitted by applicable
law, Keysight disclaims all warran-
ties, either express or implied, with
regard to this manual and any infor-
mation contained herein, including but
not limited to the implied warran-ties
of merchantability and fitness for a
particular purpose. Keysight shall not
be liable for errors or for inciden-tal or
consequential damages in con-
nection with the furnishing, use, or
performance of this document or of
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 shall control.

Technology Licenses

The hardware and/or software described in
this document are furnished under a
license and may be used or copied only in
accordance with the terms of such license.

Restricted Rights Legend

If software is for use in the performance of
a U.S. Government prime contract or sub-
contract, Software is delivered and

licensed as “Commercial computer soft-
ware” as defined in DFAR 252.227-7014
(June 1995), or as a “commercial item” as
defined in FAR 2.101(a) or as “Restricted
computer software” as defined in FAR
52.227-19 (June 1987) or any equivalent
agency regulation or contract clause. Use,
duplication or disclosure of Software is
subject to Keysight Technologies’ standard
commercial license terms, and non-DOD
Departments and Agencies of the U.S. Gov-
ernment will receive no greater than
Restricted Rights as defined in FAR
52.227-19(c)(1-2) (June 1987). U.S. Govern-
ment users will receive no greater than
Limited Rights as defined in FAR 52.227-14
(June 1987) or DFAR 252.227-7015 (b)(2)
(November 1995), as applicable in any
technical data.

Safety Notices

A CAUTION notice denotes a haz-
ard. It calls attention to an operat-
ing procedure, practice, or the like
that, if not correctly performed or
adhered to, could result in damage
to the product or loss of important
data. Do not proceed beyond a
CAUTION notice until the indicated
conditions are fully understood and
met.

A WARNING notice denotes a
hazard. It calls attention to an
operating procedure, practice, or
the like that, if not correctly per-
formed or adhered to, could result
in personal injury or death. Do not
proceed beyond a WARNING
notice until the indicated condi-
tions are fully understood and met.




11500 K/L 1.0 mm Test Port Cables

Introduction

Both the 11500K and the 11500L are test port cables designed specifically for
a Keysight Technologies single-sweep network analyzer system. They can also
be used with a semi-automatic or automatic probe station.

11500K

The 11500K is a single cable 20.0 cm (7.87 in) long, fitted with
1.0 mm female to 1.0 mm male connectors.

11500L

The 11500L is a single cable 24.8 cm (9.78 in) long, fitted with 1.0 mm female
to 1.0 mm male connectors.

Figure 1  11500K and 11500L Test Port Cables

11500K/L 1.0 mm Test Port Cables
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11500 K/L 1.0 mm Test Port Cables
Operation

NOTE

Prolonging the Life of
Your Cables

Connecting Your Cables
to Test Sets and Devices

Operation

Cables will typically last thousands of mild bend cycles. However, one sharp
bend can shorten the useful life of the cable, or in the extreme case, cause a
failure.

It is strongly recommended that you have an extra cable or cable set on hand
as a spare.

If the cables must be bent as part of a test setup, leave the cables in the bent
position when you disassemble the test setup. This will minimize the number
of bending cycles.

To prolong the life of your cables, use the following procedure.

1. Minimize the bending and flexing of the cables. If needed, the cable can
bend about its long axis. The larger the bend radius, the smaller the
magnitude and phase errors due to bending.

2. Do not straighten the cables when you remove them from the test set.
Simply store them in their flexed position.

3. When you next use the cables try to use the existing flexed position. Make
as few bending changes as possible, and do not completely reverse any
bend.

4. The few cm of cable immediately behind the connectors must always
remain straight. Do not bend the cable near the connectors because the
cable connector interface can tolerate very little stress.

5. Do not subject the cables to torque or twisting. Always turn the nut to
make a connection and always use a back-up wrench.

Observe the following precautions when connecting cables to test sets or
other devices.

1. Inspect the contact surfaces of the 1.0 mm connectors before use. Look for
dirt, nicks and other signs of damage or wear. Magnification is helpful
when inspecting connectors, but it is not required and may actually be
misleading. Defects and damage that cannot be seen without
magnification generally have no effect on electrical or mechanical
performance. Magnification is of great use in analyzing the nature and
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NOTE

Finding More
Information

11500 K/L 1.0 mm Test Port Cables
Operation

cause of damage and in cleaning connectors, but it is not required for
inspection.

2. When you are preparing a measurement setup, first loosely attach the
cables to the test set ports. The cables will then have some freedom of
movement while you prepare the rest of the setup. This greatly reduces
their torsional stress. Tighten the cable-to-test port connection as the final
step in your setup procedure.

Only 1.0 mm connectors that meet all the requirements of the IEEE 287
Precision Connector Standard should be mated to these cables. Mating to
connectors that do not meet this standard can damage your cable.

The inspection, counter-rotation, and torquing procedures are explained in
detail in the 85059B 1.0 mm calibration kit manual. It can be viewed online by
searching for part number 85059-90005 at www.keysight.com. The 85059B
calibration kit contains the necessary torque wrenches and materials for
cleaning and inspection.
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11500 K/L 1.0 mm Test Port Cables
Performance Data

Return Loss

Insertion Loss

Performance Data

Keysight Technologies guarantees that the performance of your cables will
equal or exceed the following specifications at frequencies up to 110 GHz.

Return loss is measured by connecting a 50-ohm fixed load termination
(available in the 850598 calibration/verification kit) to the test port cable. Then

attach the other end of the test port cable to port one of the network analyzer.

Effects of an Imperfect Load

The effects of an imperfect load are “gated out” using the gating capability of
the network analyzer as follows:

1. Set the network analyzer for “time domain - bandpass” operation (refer to
the network analyzer’s Help system for more information).

Set start at —0.05 ns (-50 ps).
Set stop at 0.425 ns.

Turn the gating function on.

S

Return to frequency domain, and use 2% smoothing for the tests.

The return loss should be 16 dB minimum for both the 11500K and the 11500L.

Insertion loss is measured by terminating the cable with a short (available in
the 85059B calibration/verification kit), and then measuring the return loss
using 2% smoothing. The values shown on the display represent an
out-and-back path for the signal. The signal is measured as twice the insertion
loss for the cable. As an example, the measurement value of 3.5 dB would
show on the display as 7.0 dB.

The 11500K insertion loss maximum is 3.5 dB and the 11500L insertion loss
maximum is 3.8 dB. These numbers do not reflect a back and forth signal.
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11500 K/L 1.0 mm Test Port Cables
Requirements and Characteristics

Environmental
Requirements

Supplemental
Characteristics

Table 1

Requirements and Characteristics

These requirements are necessary for good performance of the 11500K and
11500L cables.

Parameter Required Values and Ranges
Operating Temperature 0to 55 °C (32 to 131 °F)
Storage Temperature —40 to + 75 °C (—40 to + 167 °F)
Altitude
Operation <15,000 meters (=50,000 ft)
Storage <15,000 meters (=50,000 ft)
Relative Humidity Always Non condensing
Operation 0to 80% (26 °C maximum dry bulb)
Storage 0to0 90%

Phase repeatability is measured by terminating the cable with a short
(available in the 85059B calibration kit) and then attaching the other end of the
test port cable to a port on the network analyzer. With the cable unbent, take a
measurement, then bend the cable up and back into the original position, then
take the measurement again. The measurement represents an out-and-back
path for the signal, and the performance is typical up to 110 GHz.

Supplemental Characteristics

Minimum' Normal Use?
Cable Cable Length Recommended Typical Phase
Bend Radius Repeatability®

11500k  20.0cm 1.87in 25cm 1.0in +1.0° max

11500L 2485cm  9.78in 25cm 1.0in +1.0° max

1. A minimum bend radius of 25 mm (1 inch) is recommended to prevent
degradation of performance and maximize the life of the cable.

2. Normal use is defined as a 38mm (1.5 inch) movement of the end of the
cable.

3. As Typical numbers, you should expect the performance of any individual
cable to vary somewhat from these average numbers.
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Contacting Keysight

11500 K/L 1.0 mm Test Port Cables
Requirements and Characteristics

Assistance with test and measurement needs and information on finding a
local Keysight office are available on the Web at:
www.keysight.com/find/assist.

In any correspondence or telephone conversation, refer to the Keysight product
by its model number and full serial number. With this information, the Keysight
representative can determine whether your product is still within its warranty
period.
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