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HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-

Packard's former test and measurement business is now part of Agilent Technologies.

We have made no changes to this manual copy. The HP XXXX referred to in this document is now
the Agilent XXXX. For example, model number HP8648A is now model number Agilent 8648A.

About this Manual

WEe' ve added this manua to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

Support for Your Product

Agilent no longer sells or supports this product. Y ou will find any other available
product information on the Agilent Test & Measurement website: www.tm.agilent.com.

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.
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CERTIFICATION

Hewlett- Packard Company certifies that this product met its published specifications at the time of shipment
Srom the faciory. Hewlett-Packard further certifies that its calibration measurements are traceable to the
United States National Bureau of Standards, ro the extent allowed by the Bureau's calibration facility. and to
the calibration facilities of other International Standards Organization members

WARRANTY

This Hewlett-Packard instrument product is warranted against defects in material and workmanship
for a period of one year from date of shipment. During the warranty period, Hewlett-Packard
Company will, al its option, either repair or replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility designated by HP.
Buyer shall prepay shipping charges to HP and HP shall pay shipping charges to return the product
to Buyer. However, Buyer shall pay all shipping charges, duties, and taxes for products returned to
HP from another country.

HP warrants that its sofiware and firmware designated by HP for use with an instrument will execute
its programming instructions when properly installed on that instrument HP does not warrant that
the operation of the instrument, or software, or firmware will be uninterrupted or error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate
maintenance by Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse,
operation outside of the environmental specifications for the product, or improper site preparation or
maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS
THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES.
HP SHALL NOT BE LIABLE FOR ANY DIRECT. INDIRECT, SPECIAL. INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER
LEGAL THEORY.

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available for Hewlett-
Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are provided at
the back of this manual
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HP 85054A
TYPE-N CALIBRATION KIT

The HP 85054A type-N calibration kit is designed to be used with the HP 8510 network analyzer
system. Complete calibration instructions appear in the HP 8510 Operating and Programming
manual, Section III of the network analyzer system manual. That section also explains how to
make a back-up copy of the data tape and how to modify calibration data for special
applications.

The HP 85054A type-N calibration kit consists of 502 type-N male and female open, short, and
fixed toad terminations, the HP 905A 50£2 type-N coaxial sliding load, 7mm-to-type-N adapt-
ers, and the calibration data cartridge. Use Table 1 to verify the completeness of your shipment.

REPLACEABLE PARTS

The 7mm center conductor collets in the type-N-to-7mm adapters are 6-slot precision collets.
Repiacement collets are available as HP Part Number 85050-20001.

A 7mm center conductor collet removing tool is required to remove 7mm center conductor
collets. It is included in the HP 85050A 7mm calibration kit and is also available separately as
HP Part Number 5060-0236. The HP 11591A 7mm connector repair kit includes the collet
removing tool and a supply of replacement 4-slot collets.

ADDITIONAL EQUIPMENT

Cleaning supplies recommended for cleaning type-N and 7mm connectors are as follows:

Description HP Part Number
Compressed “air” (Freon) 8500-2503
Liquid Freon 8500-1251
Cotton swabs 8520-0023
Lint-free cleaning cloth 9310-4242

A torque wrench is required in making connections with the precision 7mm connectors on the
adapters in this calibration kit. This torque wrench is preset to 12 lb-in (136 N-cm) and is
included in the HP 85050A 7mm calibration kit. It is also available separately as HP Part
Number 1250-1874.
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Tablel. HP 85054A Type-N Calibration Kit

HP 85054A

- . HP Replacement
Description Quantity Part Number
Short Circuit Terminations
type-N (female), Model 11511A 1 85054-60019
type-N (male), Model 115124 1 85054-60020
Open Circuit Terminations
type-N (female) outer conductor I 85032-20001
type-N (female) center conductor 2 85054-60008
type-N (male) outer conductor 1 85054-60007
[male center conductar not necessary]
Fixed Load Terminations
type-N (female) 50 fixed load 1 85054-60021
Model 909C, Option 012
type-N (male) 504 fixed load 1 85054-60022
Model 909C, Option 013
Type-N 50Q Coaxia! Sliding Load 1 85054-60023
Modetl 905A
individually replaceable items:
7mm connector body i 1250-1466
7mm contact assembly 2 00907-20004
type-N (female) connector body 1 1250-0914
type-N {female) center contact 2 1250-0915
type-N (male} connector body 1 1250-0%16
type-N (male) center contact 2 1250-0917
wrench, double open end, 1 8710-0877
0.5 inch x 0.5625 inch
HP 905A Operating and 1 00903-90006
Service Manual
Adapters
type-N (female)-to-7mm 2 £5054-60001
type-N (male)-to-7mm 2 85054-60009
Calibration Data Tape Cartridge | 85054-10001
Foam-Lined Storage Case 1 85054-80003
Data Envelope 1 9230-0223
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A connector gage kit suitable for measuring the center conductor recession in precision 7mm
connectors is included in the HP 85050A 7mm calibration kit. It is also available separately as
HP Part Number 1250-1875.

A connector gage kit suitable for measuring the pin depth in type-N ccanectorsis available as HP
Part Number 85054-60024. Instructions for using the gage are included with the kit.

CONNECTION TECHNIQUE

Careful cleaning and mechanical inspection of all connectors is essential, both to avoid damag-
ing the connectors and calibration kit devices and to assure the accuracy of measurements,
Type-N connections should be made finger tight. Precision 7mm connections should first be
connected lightly, then tightened using a torque wrench set to 12 Ib-in (136 N-cm),

Cleaning, inspection, and connection techniques are discussed in two Hewlett-Packard publica-
tions: Application Note 326, Principles of Microwave Connector Care, and the Hewlett-Packard
Microwave Connector Care Manual (HP Part Number 08510-90064). These publications pre-
sent Hewlett-Packard’s recommendations on all aspects of handling and using microwave
connectors, including precision 7mm and type-N connectors.

Application Note 326 is a highly condensed summary of the main points presented in detail in
the Microwave Connector Care Manual, and it includes a detachable one-page list of do-s and
don’t-s. One copy of Application Note 326 is included with each HP 85054A type-N calibration
kit. Additional copies are available without charge through your Hewlett-Packard represen-
tative,

The Microwave Connector Care Manualis an inclusive reference source and discusses precision
Tmm (APC-7), precision 3.5mm and NMD-3.5, SMA, and Type-N connectors. Copies of the
Hewlett-Packard Microwave Connector Care Manual can be ordered from Hewlett-Packard.
Connection techniques are also discussed briefly in the “Introductory Measurement Sequence™
portion of the HP 8510 Operating and Programming manual, Section III of the network analyzer

system manual.

Because type-N connectors are made of stainless steel, care
should be taken to avoid rotating the mating plane surfaces
against one another. The counter-rotation step recommended in
making connections with gold-piated connectors must never be
used when connecting type-N connectors together.

The female open circuit device in the HP 85054A calbration kit is in two parts: an outer
conductor housing and female center conductor contact fingers mounted on a plastic rod. To use
the device, first engage the female contact fingers onto the male contact pin. Press on the end of
the plastic rod to verify that the connectors have mated completely.

Then attach the outer conductor housing. Over the plastic rod already in place, insert the outer
conductor housing into the male connector nut. Hold the outer conductor housing stationary
and turn only the male connector nut to make the connection. The open circuit device is now
ready to use. To disconnect the device, reverse this procedure. Disconnect the outer conductor
housing, then remove the plastic rod.
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MECHANICAL SPECIFICATIONS

Before a calibration device or adapter is used fpr the first time, and periodically afier that, its
mechanical specifications should be checked with a connector gage. As noted above, different
gages are required for type-N and precision 7mm connectors.

Type-N Connector Interface. Figure 2 shows the critical dimensions to measure on the type-
N interface.

For all male type-N connectors in the HP 85054A type-N calibration kit, the allowable recession
of the center conductor shoulder of the male contact pin behind the outer conductor mating

plane is: 0.210 to 0.207 inches
5.33t0 5.26 mm

For all female type-N connectors in the HP 85054A type-N calibration kit, the allowable
protrusion of the tip of the female contact fingers in front of the outer conductor mating plane is:

0.207 to 0.204 inches
5.26 to 5.18 mm

No type-N connector should ever be used when the total separation between the shoulder of the
male contact pin and the end of the female contact fingers could be less than 0.000 when the
connectors are mated. In other words, a connector should not be used if the center conductor
shoulder on the male contact pin is not recessed a minimum of 0.207 inches behind the outer
conductor mating plane or if the tip of the female contact fingers protrudes more than 0.207
inches. As type-N connectors wear, the protrusion of the female contact fingers generally
increases, due to wear of the outer conductor mating plane inside the female connector. This
decreases the total contact separation and should be monitored carefully.

The maximum total separation implied by the mechanical specifications given above is 0.006
inches (0.15mm). But type-N connectors are often usable in many applications even when this
maximum has been exceeded. Figure 4 shows the approximate effects of total contact separation
on the reflection coefficient of type-N connections. As will be seen, at lower frequencies the effect
of scparations considerably greater than 0.006 inches is practically negligible.

Precision 7mm Connector interface. Figure 3 shows the critical dimensions to measure on
the precision 7mm interface. For all precision 7mm connectors in the HP 85054A type-N
calibration kit, the allowable recession of the center conductor behind the outer conductor
mating plane with the center conductor collet removed is:

0.0000 to 0.003 inches
0.000 to 0.076 mm

The allowable protrusion of the 7mm center conductor collet in front of the outer conductor
mating plane when the center conductor collet is in place is:

0.002 10 0.015 inches
0.051 to 0.381 mm
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TYPE-N CONNECTORS
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RECESSION OF ~=— QUTER
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Figure 2. Type-N Connectors
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PRECISION 7mm CONNECTOR
CENTER CONDUCTOR COLLET IN PLACE

DIELECTRIC OUTER SLEEVE
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/
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CENTER CONDUCTOR COLLET IN PLACE

COLLET PROTRUSION minimum = 0.002 inches (0.051 mm)
maximum = 0.015 inches (0.381 mm)

CENTER COLLET REMOVED

CENTER CONDUCTOR MUST NOT PROTRUDE BEYOND
OUTER CONDUCTOR MATING PLANE

RECESSION minimum = 0.0000
(no protrusion allowable)
maximum = 0.003 inches (0.076mm)

Figure 3. Precision 7mm Connector
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Figure 4. Approximate Effects of Contact Separation on Reflection Coefficient, Type-N Connections

ELECTRICAL SPECIFICATIONS
Electrical specifications for the devices in the HP 85054A type-N calibration kit are as follows:

Device Specification
Fixed Load, Female > 46 dB Return Loss, dcto 2 GHz
HP Part Number §5054-60021
Fixed Load, Male > 46 dB Return Loss, dc to 2 GHz
HP Part Number 85054-60022
Sliding Load > 32 dB Return Loss, 1.8 to 18 GHz
HP Part Number 85054-60023
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CALIBRATION DATA CARTRIDGE

Table 2 lists the device characteristics (Standard Definitions and Standard Class Assignments)
of the devices in the HP 85054A type-N calibration kit. These characteristics are stored on the
calibration data cartridge included in the calibration kit and are designed to be used with the
calibration procedure described in the HP 8510 Operating and Programming Manual, Section
I] of the network analyzer system manual.

MEASUREMENT CALIBRATION

Measurement calibration of the HP 8510 network analyzer system using the devices in the HP
85054A type-N calibration kit is done by attaching a type-N-to-7mm adapter between the device
and the test port(s) on the HP 8512A or HP 8514A test set used in the system. If the HP 85132A/B
7mm cable(s) are used also, the adapter(s) are attached at the end of the cable(s). Whenever
possible, arrange adapters and cables in a way that results in measurement calibration being
performed with the calibration devices in exactly the same place(s) in the test setup as the
devices-under-test will be when measurements are made.

The result of installing the adapter(s) will be either a male or a female type-N interface to which
the calibration standards will be connected during measurement calibration. When 2 choice
between M or F is offered on the HP 8510 CRT display, note that the reference is to the test port
connector sex. This sex is always that of the type-N interface at the measurement reference plane
- at the end of the cable or adapter. The device to be attached will naturally have the opposite sex,
but the internal logic of the HP 8510 requires that when choices are possible the sex of the
interface (not that of the calibration device) be used. See Figure 5.

I POAT 1t POAT 2 l I PORY ) PGRT 2

 m— | —
TYPE-N TYPE-N
\kDAPTEH ADAPTER
(M or F) M or Flwy

CRT DISPLAY (M or F) REFERS TO SEX OF TYPE-N INTERFACE

Figure 5. Measurement Calibration
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REGIONAL SALES AND SUPPORT OFFICES

For information relating to Sales or Support of Hewlett-Packard products first contact your local Hewlett-Packard
office listed in the white pages of your telsphone directory. If nons is listed locally, contact one of the addresses
fisted befow to obtain the address or phone number of the Hewlett-Packard Sales or Support office nearest you.

ASIA

Hewlett-Packard Asia Ltd.
47/F, 26 Harbour Road,
Wanchai, HONG KONG
G.P.0. Box 883, Hong Kong
Tel: (852) 5-8330833

Telex: 76793 HPA HX
Cable: HPASIAL TD

AUSTRALASIA

Hewlett-Packard Australia Lid.
31-41 Joseph Street
BLACKBURN, Victoria 3130
Australia

Tel: (61) 895-2895

Telex: 31-024

Cable: HEWPARD Melbourne

CANADA

Hewlett-Packard {Canada) Ltd.
6877 Goraway Drive
MISSISSAUQA, Ontario L4V 1M8B
Tel: (416) 678-9430

Telex: 069-8644

JAPAN

Yokogawa-Hewlett-Packard Ltd.
29-21 Takeaido-Higashi, 3 Chome
Suginami-ku TOKYO 168

Tel: 03 (331) 6111

Telex: 232-2024 YHPTOK

MEDITERRANEAN AND
MIDDLE EAST

Hewlatt-Packard S.A.
Maediterranean and Middle East
Operations

Atrina Centre

32 Kifissias Avenue
Paradissos-Amarousion, ATHENS
Greece

Tel: (30) 682 88 11

Telex: 21-6588 HPAT GR

Cable: HEWPACKSA Athens

February, 1988

BENELUX & SCANDINAVIA

Hewlett-Packard 5.A.
Uilenstede 475

P.O. Box 999

NL-1183 AG AMSTELVEEN
The Netherlands

Tel: (31) 20/43 77 71
Telex: 18 919 hpner nl

SOUTH & EAST EUROPE,
AFRICA

Hewlsati-Packard S.A.

7. rue du Bois-du-Lan
CH-1217 MEYRIN 2, Gensava
Switzerland

Tel: (41) 22/83 12 12

Telex: 27835 hmea

Cable: HEWPACKSA Geneve

FRANCE

Hewtett-Packard France

Parc d’activites du Bois Briard
2, avenue du Lac

91040 EVRY Cedex

Tel: 1 6/077 83 83

Telex: 6923 15F

GERMAN FEDERAL
REPUBLIC

Hewlett-Packard GmbH
Hewlett-Packard-Strasse
Postfach 1841

D-5380 BAD HOMBURG
West Germany

Tel: 06172/400-0

Telex: 410 844 hpbhg

ITALY

Hewlstt-Packard Haliana S.p.A.
Via G. Di Vittorio 9

1-20063 CERNUSCO SUL
NAVIGLIO

(Milano)

Tel: 02/92 36 9N

Telex: 334632

UNITED KINGDOM

Hewlsett-Packard Ltd.
King Strest Lane
Winnersh, WOKINGHAM
Berkshire RG11 5AR
Tel: 734/78 47 74
Telex: 847178

EASTERN USA

Hewlett-Packard Co.

4 Choke Cherry Road
ROCKVILLE, MD 20850
Tel: {301) 670-4300

MIDWESTERN USA

Hewlett-Packard Co.

5201 Tollview Drive

ROLLING MEADOWS, IL 60008
Tel: (312) 255-9800

SOUTHERN USA

Hewlett-Packard Co.
2000 South Park Place
P.O. Box 105005
ATLANTA, GA 30348
Tel: (404) 955-1500

WESTERN USA

Hewlati-Packard Co.

5161 Lankershim Bivd.

P.0. Box 3919

NO. HOLLYWOQOD, CA 21609
Tel: (818) 506-3700

OTHER INTERNATIONAL
AREAS

Hewlett-Packard Co.
Intercontinental Headquarters
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PALO ALTO, CA 94304
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