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LEGAL NOTICE

Warranty

Equipment Limited
Warranty

Software Limited
Warranty

Doble Engineering Company (Doble) warrants the products that it
manufactures to be free from defects in material and workmanship for a
period of one year from the date shipped from the factory.

During the one-year warranty period, Doble will repair or replace, at its
option, any defective products or components thereof at no additional
charge, provided that the product or component is returned, shipping
prepaid, to Doble. The Purchaser is responsible for insuring any product or
component so returned and assumes the risk of loss during shipment. All
replaced products and components become the property of Doble.

THIS LIMITED WARRANTY DOES NOT EXTEND TO ANY
PRODUCTS WHICH HAVE BEEN DAMAGED AS A RESULT OF
ACCIDENT, MISUSE, ABUSE, OR AS A RESULT OF
MODIFICATION BY ANYONE OTHER THAN DOBLE OR AN
AUTHORIZED DOBLE REPRESENTATIVE.

EXCEPT AS EXPRESSLY SET FORTH ABOVE, NO OTHER
WARRANTIES, EXPRESSED OR IMPLIED, ARE MADE WITH
RESPECT TO THE PRODUCT INCLUDING, BUT NOT LIMITED TO,
ANY IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE. IN THE EVENT THE
PRODUCT IS NOT FREE FROM DEFECTS AS WARRANTED
HEREIN, THE PURCHASER’S SOLE REMEDY SHALL BE REPAIR
OR REPLACEMENT AS PROVIDED ABOVE. UNDER NO
CIRCUMSTANCES WILL DOBLE BE LIABLE TO THE PURCHASER
OR ANY USER FOR ANY DAMAGES, CAUSED BY OR ARISING
OUT OF THE USE OF OR INABILITY TO USE THIS PRODUCT,
INCLUDING WITHOUT LIMITATION, PERSONAL INJURY OR
PROPERTY DAMAGE, ANY INCIDENTAL OR CONSEQUENTIAL
DAMAGES, EXPENSES, LOST PROFITS, LOST SAVINGS, OR
OTHER DAMAGES.

Doble warrants the disks on which the software product is furnished to be
free from defects in materials and workmanship under normal use for a
period of one hundred and twenty (120) days from the date of shipment
from Doble. Purchaser’s exclusive remedy shall be the replacement of any
disks not meeting Doble’s Software Limited Warranty which have been
returned to Doble within the warranty period.



Limitations of
Remedies

Maintenance

This warranty gives the purchaser specific legal rights and the purchaser
may also have other rights which vary from state to state.

EXCEPT AS DETAILED ABOVE AND TO THE EXTENT ALLOWED
BY ANY APPLICABLE STATE AND FEDERAL LAWS: THIS
SOFTWARE PRODUCT IS PROVIDED “AS IS” WITHOUT
WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND
PERFORMANCE OF THIS SOFTWARE PRODUCT IS WITH
PURCHASER SHOULD THE PRODUCT PROVE DEFECTIVE.
PURCHASER (AND NOT DOBLE OR AN AUTHORIZED DEALER)
ASSUMES ALL LIABILITY ASSOCIATED WITH THE SOFTWARE
AND THE ENTIRE COST OF ALL NECESSARY SERVICING,
REPAIR, OR CORRECTION.

If Doble notifies Purchaser that is unable to deliver replacement disks
which are free from defects in materials and workmanship, Purchaser may
terminate this agreement. By returning the software product and all copies
thereof in any form and affirming compliance with this requirement in
writing, Doble will refund the purchase price.

TO THE EXTENT ALLOWED BY ANY APPLICABLE STATE AND
FEDERAL LAWS, DOBLE EXPRESSLY DISCLAIMS ALL
WARRANTIES NOT STATED HEREIN. IN NO EVENT WILL DOBLE
BE LIABLE TO PURCHASER FOR ANY DAMAGES, INCLUDING
ANY LOST PROFITS, LOST SAVINGS OR OTHER INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR
INABILITY TO USE ANY SOFTWARE OR PRODUCT, OR FOR ANY
TECHNICAL OR EDITORIAL ERRORS OF COMMISSION OR
OMISSION, EVEN IF DOBLE OR AN AUTHORIZED DEALER HAS
BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, OR
FOR ANY CLAIM BY ANY OTHER PARTY.

For equipment maintenance, contact:
Doble Engineering Company

&5 Walnut Street
Watertown, MA02472 (USA)

Telephone: 617-926-4900
Email: customerservice@doble.com
Web: www.doble.com



Government
Restricted Rights
Legend

Intellectual
Property Notice

Use, Duplication, or Disclosure by the U.S. Government is subject to
restrictions as set forth in subparagraphs (c)(1) and (c)(2) of the
Commercial Computer Software - Restricted Rights Clause at FAR
52.227-19.

This Manual is solely the property of the Doble Engineering Company
(Doble) and is provided for the exclusive use of Doble clients under
contractual agreement for Doble test equipment and services.

This Manual is protected by copyright, all rights reserved. No part of this
book shall be reproduced, stored in a retrieval system, or transmitted by
any means, electronic, mechanical, photocopying, recording, or otherwise
without written permission from the Doble Engineering Company.

Doble and the Doble logo are trademarks of Doble Engineering Company.

Microsoft, Windows, Windows 95, Windows 98, Windows 2000,
Windows NT, XP, Vista, and Windows 7 are registered trademarks of
Microsoft Corporation in the United States and/or other countries.

Copyright ©2013
By Doble Engineering Company
All Rights Reserved



M5150

Description

The M5150 Performance Verification Cell allows field verification of test
instruments and cables, assuring SFRA (Sweep Frequency Response
Analyzer) test quality. It can be used either in the field or in the office.

It can be used in either of two modes, with or without SFRA
measurement leads.

Figure 1 M5150 Case
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M5150 Performance Verification Cell Quick Start Guide

Top Panel

The top panel contains BNC connectors and connection points for
connecting cables. See descriptions with Figure 2.

A BNC connectors for D Connection points for
instrument-only testing connecting SFRA
(Source/Reference side) measurement cable clamps

(Measurement side - Black)

B BNC connectors for E Equipment grounding
instrument-only testing (earthing) jack
(Measurement side)

C Connection points for F Jumpers for connecting
connecting SFRA desired response for testing
measurement cable clamps with SFRA measurement
(Source/Reference side - cables
Yellow/Red)

Figure 2 Top Panel
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M5150

Kit Contents
The following hardware is provided:

Part Number Model/Instrument Quantity
03D-1551-01 M5150 PERFORMANCE VERIFICATION CELL 1
181-0118 CABLE,BNC, m/m, RG58C/U, 120” 3
401-0160 BNC T-Adapter Female-Male-Female 1
181-0706 Cable, test lead, alligator clip, M5150 1

Assumptions

A working SFRA test system consists of:

+ a Doble M5100, M5200, M5300, or M5400 (M5x00) instrument
« controlled by Doble SFRA software

* running on a PC that is ready to run a test (Note: The M5100
and the M5300 have an internal PC.)

* using default settings

Instructions for basic operation of the SFRA software are beyond the
scope of this document. Refer to your instrument user guide.
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M5150 Performance Verification Cell Quick Start Guide

Test Procedure

Hardware Test Setup

M5400

NOTE: Connection is shown for the M5400. All M5x00 instruments
are similar. Just connect to the Source, Reference, and Measure,
using either the color code or the connection labeling.

Figure 3 shows a typical test setup for testing an M5400.

Ethernet

Source

or USB

Reference

Measure

Figure 3 M5400 Typical Test Setup
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Test Procedure

Connection Procedure Without SFRA Measurement Leads

Testing M5x00 Instrument, Instrument-Only
Refer to Figure 3 on page 4, as needed.

1. Connect one of the coax cables from the M5x00 “Source”
connector to the BNC T-adapter.

2. Connect one of the coax cables from the M5x00 “Reference”
connector to the BNC T-adapter.

3. Connect the BNC T-Adapter to the top “10 kHz Response”
connector on the M5150.

4. Connect a coax cable from M5x00 “Measure” connector to the
bottom “10 kHz Response” connector on the M5150.

To continue testing for other response values, move the
Source/Reference (T-adapter) and Measurement leads to a different
set of connectors (-60 dB, -40 dB, or 0 dB), then run the test.
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M5150 Performance Verification Cell Quick Start Guide

Connection Procedure With SFRA Measurement Leads
Testing M5x00 Instrument and Measurement Cables as a System

1. Connect the Source/Reference jumper to the top 10 kHz BNC
connector (Figure 4).

2. Connect the Measurement jumper to the bottom 10 kHz BNC
connector (Figure 4).

3. Attach the Source/Reference cable clamp (Red) to the
Source/Reference connection point, and connect the Ground clamp
to the Ground connection point (Figure 4).

Figure 4 Attaching Cable Clamps to Connection Point

4. Attach the Measurement cable clamp (Black) to the Measurement
connection point, and connect the Ground clamp to the Ground
connection point.

To continue testing for other response values, move the
Source/Reference (T-adapter) and Measurement jumpers to a different
set of connectors (-60 dB, -40 dB, or 0 dB), then run the test.
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Test Procedure

Running the Test

The M5x00 instrument must be powered up and communicating with
the SFRA software.

Any apparatus template will work, but we recommend that you create
new ones for M5150 testing. You also can download M5150 test
templates from the Doble website, under
Support-->Download-->SFRA Accessories.

Viewing Test Results

After performing a check, you will see magnitude traces similar to
Figure 5 in the Data Display area.
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Figure 5 Magnitude Trace

If your results closely match the traces shown in Figure 5, your test set
(and cables, if used) are in proper working order.

Sample M5150 result files are available in the zip file download of this
guide located on the Doble web site, under
Support-->Download-->SFRA Accessories.
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M5150 Performance Verification Cell Quick Start Guide

Comparison of Traces

A typical 10 kHz Response SFRA trace will have the following
characteristics:

« Minima' resonance of 10 kHz with a tolerance of +/- 100 Hz
(9.90 to 10.10 kHz)

« Afirst notch depth of -80 to -90 dB minimum
Depending upon amount of background noise in the area when the
M5x00 is under test with the M5150 Performance Verification Cell, you

may experience variations in resonant amplitude (dB) but it should not
affect the Frequency portion of the measurement sample.

If a questionable result is obtained please try the following suggestions:

* Re-check all measurement connections.

» Confirm that both the M5x00 and M5150 are bonded to a solid
ground connection.

» Verify that all cables/leads away from any localized noise
source.

Suspected noise sources include motors, SCRs, battery chargers, and
transmission lines.

Typical 0, -40 and -60 dB SFRA traces should be in a +/- 1.0 dB
tolerance.

See Figure 6 on page 9 for details.

It is recommended that a complete set of test traces are taken for each
M5x00, by serial number, and saved for future comparison.

1. Minima Response: The least or smallest quantity of measurement required
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Test Procedure
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Figure 6 Minima Response
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