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FOREWORD

The 1510A Calibration Kit is used to precisely calibrate and align the voltage and charge output channels of
the 1510A Precision Signal Source. The kit is comprised of a number of various components including a
Precision Charge Adapter, several cables and software which must be loaded on a PC style computer. Using
this kit to check the calibration and re-calibrate your 1510A Precision Signal Source is the only way to ensure
that the charge outputs of the 1510A are accurately calibrated.

This manual provides operation and maintenance instructions for the 1510A Calibration Kit, along with
instructions for installing the support software package, and the re-calibration of the Precision Charge
Calibration Adapter contained within this kit.

The information and instructions contained within this manual are arranged as follows:

1. Section 1 provides general information about the 1510A Calibration Kit including a
description of the various components and a list of specifications for the kit.

2. Section 2 defines the special tools and test equipment required for using the 1510A
Calibration Kit and for maintaining and calibrating the kit components.

3. Section 3 provides all the necessary information and instructions to properly prepare the
1510A Calibration Kit for use. This section also includes information and instructions
necessary to prepare the kit for shipment or storage.

4, Section 4 contains instructions for safe and proper operation of the 1510A Calibration Kit.
Two (2) different procedures are provided:

Procedure 1 provides instructions for performing an Acceptance Check of a 1510A
device which checks the accuracy of the outputs of the 1510A.

Procedure 2 provides instructions for performing a Calibration (alignment) of a 1510A
device which tests the accuracy of the 1510A, and can update internal calibration
coefficients of the unit.

5. Appendix A of this manual contains the Maintenance Manual for the Precision Charge
Adapter device. The manual provides detailed instructions for the calibration and alignment
of this device.

NOTICE

The PBS-4100 Connection Kit is another accessory developed to provide continued high level
performance to products in the PBS-4100 line of engine balancing and vibration monitoring systems
manufactured by MTI Instruments Inc. Consequently, references made to either the 1510, the 15104,
PBS-4100, PBS-41007, or the PBS-4100R and not specifically to the 15104 Calibration Kit should not be
considered as typographical or technical errors.
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SECTION 1
INTRODUCTION AND GENERAL INFORMATION

1-1 EQUIPMENT DESCRIPTION

1-1.1 Purpose. The 1510A Calibration Kit illustrated below is used to check the calibration
and to re-calibrate the charge outputs of the 1510A Precision Signal Source. The kit consists of
a Precision Charge Calibration Adapter, a software application that runs on a Windows PC, and
a variety of adapter cables. The combination of the equipment, software and a customer
supplied high-accuracy digital voltmeter will allow users to perform calibration checks and re-
calibration of the voltage and charge output channels of the 1510A Precision Signal Source to
factory specifications. The kit has been designed for use in precision test and calibration
laboratories.

To ensure the highest level of calibration accuracy, and to minimize procedural errors, the
1510A Calibration Kit includes a software package that provides users with different calibration
support routines for the purposes of guiding the calibration check and re-calibration processes.

1510A
Calibration Kit

e

1 1 m MTI Instruments, Inc.
IwsTrumer . .

1510A Calibration Kit, PN 8000-7152
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1-1.2 Basic Functional Description. The 1510A Calibration Kit has been designed to
support the semi-automated calibration checking and re-calibration of the 1510A Precision
Signal Source. The 1510A Calibration Kit will also support the calibration checking and re-
calibration of the 1500CS which is an earlier version of the 1510A unit.

The key to the 1510A Calibration Kit is the Calibration Support Software. This software package
guides users thru semi-automated processes that command different output values from the
device under test, and then require the operator to input voltages measured by a precision
voltmeter. Voltmeter readings are then compared to factory acceptable tolerances and a
summary report is presented to the operator at the conclusion of the test. Two different
procedures are supported by the software package.

Calibration Check - This procedure performs a calibration check of the unit
under test. The computer program commands the unit under test to generate
precise outputs at various voltage and charge levels. Operators input the
measured voltages to the software program, and results are provided to the
operator in tabular form. Outputs that are outside of factory allowable limits are
highlighted in red to indicate problems.

Re-Calibration - A second operation supported by the Support Software
Package performs a re-calibration (re-alignment) of the device under test. In
this procedure, the computer program commands the unit under test to generate
precise outputs at various voltage and charge levels. Operators again input the
measured voltages to the software program. After measuring and recording the
results of commanded outputs, the re-calibration procedure calculates correction
coefficients that can be down-loaded into the device under test. These
coefficients are used by the device to correct minor accuracy errors detected
during the measurement processes.

The Calibration Support Software also provides guidance and instructions to the users
throughout the procedures. Connection diagrams and instructions regarding the use of special
connection cables and meters are provided on the computer screen each steep of the process.
Operators need only follow the instructions and enter the voltages measured by the meters to
progress thru the steps of the procedure. At the conclusion of the process, users are allowed to
review and print summary tables that reflect the results of the tests.

Another important component of the 1510A Calibration Kit is the Precision Charge Calibration
Adapter. The Precision Charge Calibration Adapter is essential for the checking and
recalibration of the charge output signals of the 1510A devices. This electronic device is a
precision electronic circuit that accepts Single Ended and Differential Charge Signals and
produces precise output voltages proportional to the input charge signal.

1-2
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1-1.3 Hardware Description. The 1510A Calibration Kit consists of several components to
assist in the process of calibration the 1510A Precision Signal source.

Major components of the 1510A Calibration Kit are illustrated in the illustration on page 1-1,
and listed in the table below. Further description of the major components is provided in
paragraphs 1-1.3.1 through 1-1.3.12.

1510A Calibration Kit Major Components

Figure
Index Number Part Nomenclature
1 Precision Charge Calibration Adapter
2 Power adapter
3 Software Package
4 USB Cable
5 Single Ended Low Noise Calibration Cable
6 Differential Low Noise Calibration Cable
7 Single Ended Output Cable for DVM
8 Differential Output Cable for DVM
9 Grounding Wire
10 Shipping and Storage Case
11 Operator’s Manual

User Supplied Items

Item

Precision Digital Volt Meter
PC Computer running Windows Operating system

1-3
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1-1.3.1 Precision Charge Calibration Adapter, PN 7500-7535. Illustrated and labeled
as item #1 in the figure on the first page of this section, the Precision Charge Calibration
Adapter is an electronic module that contains precision charge to voltage conversion circuits.
The Precision Charge Calibration Adapter is specifically designed to convert charge signals into
voltage signals. Many of the components used in the circuit are high precision (0.01%
tolerance) components, and some components are matched to better than 0.01 % to ensure
high accuracy.

1-1.3.2 Power Adapter. Illustrated and labeled as item #2 in the figure on the first page of
this section, the Power Adapter is used to provide 9 volts to the Precision Charge Calibration
Adapter.

1-1.3.3 Software Support Package. Illustrated and labeled as item #3 in the figure on the
first page of this section, the Software Support Package is a program developed to run on a
Windows operating system computer. When used, this package runs a Wizard type program to
perform a calibration check or re-alignment of the 1510A under test. The software controls the
1510A, and records measured results. At the conclusion of the test, a summary report is
provided to the user. Details of the operation of this software are proved in Section 4.0 of this
manual.

1-1.3.4 USB Cable. Illustrated and labeled as item #4 in the figure on the first page of this
section, the USB cable is provided to establish communications between the 1510A unit under
test and the PC running the calibration support software.

1-1.3.5 Single Ended Low Noise Calibration Cable. Illustrated and labeled as item #5
in the figure on the first page of this section, the Single Ended Low Noise Cable is required to

perform calibration checks and re-calibrations of the single ended charge output of the 1510A.
This is a special design cable and can not be substituted with other types of cables.

1-1.3.6 Differential Low Noise Calibration Cable. Illustrated and labeled as item #6 in
the figure on the first page of this section, the Differential Low Noise Cable is required to
perform calibration checks and re-calibrations of the differential charge output of the 1510A.
This is a special design cable and can not be substituted with other types of cables.

1-1.3.7 Single Ended Output Cable. Illustrated and labeled as item #7 in the figure on
the first page of this section, this cable is used to connect the Charge Calibration Adapter to a
high-precision DVM.

1-1.3.8 Differential Output Cable. Illustrated and labeled as item #8 in the figure on the
first page of this section, this cable is used to connect the Charge Calibration Adapter to a high-
precision DVM. This is a special design cable and can not be substituted with other types of
cables.

1-1.3.9 Grounding Cable. Illustrated and labeled as item #9 in the figure on the first page
of this section, this cable is only if it is required to ground the Calibration Adapter to the DVM or
other instruments.

1-4
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1-1.3.10 Shipping and Storage Case. Illustrated and labeled as item #10 in the figure on
the first page of this section, this case is provided to provide a safe and protected storage place
for all of the kit components.

1-1.3.11 Operators Manual. Illustrated and labeled as item #11 in the figure on the first
page of this section, this manual is provided to guide user thru the 1510A calibration check and
re-calibration procedures.

1-2. CAPABILITIES AND LIMITATIONS
The 1510A Calibration Kit performs the following functions:

e Semi-Automatic check of the accuracy of 1510A Precision Signal Sources
e Semi Re-Calibration (alignment) of 1510A Precision Signal Sources

These functions are accomplished thru the use of a software package designed to control the
unit under test and to allow users to record the measured output of the unit under test. It is
recommended that the re-calibration (alignment) function not be used to “repair” units that are
more than 10% out of calibration. Such a condition is indicative of internal circuit damage and
these units need to be returned to the factory for inspection, test, and repair.

1-5
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SECTION 2
SPECIAL TOOLS AND TEST EQUIPMENT

2-1 GENERAL

This section covers special tools and test equipment used for maintenance of the 1510A
Calibration Kit. If any required item is not available for use during operation and maintenance,
equivalent items may be substituted.

2-2 SPECIAL TOOLS

Special tools are not required for general maintenance of the 1510A Calibration Kit. While there
are very few user serviceable components, calibration of the Charge Calibration Adapter can be
performed and some minor repairs and maintenance of connectors and cables can be
accomplished using common hand tools and standard shop practices.

2-3 TEST EQUIPMENT
Test equipment required for calibration checks and calibrations is listed in the table below.

Other generally available test equipment such as test leads and coaxial cables will also be
required.

User Supplied Equipment for use with the 1510A Calibration Kit
Description Manufacture Model Number
Digital AC VoltMeter? Fluke 8508A°

NOTES:

1 — Voltmeter must have an RMS accuracy of 0.01% (or better) at 1kHz
2 - Or Equivalent

2-4 OTHER ITEMS

Other items such as a Phillips head screw driver, and adjustment screwdriver, and BNC and
Banana ended patch cords will be required for calibration activities. These items are generally
available in any well-equipped avionics or electronics repair/calibration shop.

2-1
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SECTION 3
PREPARATION FOR USE AND SHIPMENT

You may have already unpacked your 1510A Calibration Kit before reading this section of the
manual. However, you should read this section carefully so that you are able to properly
inspect the system. This information will help you determine if everything you ordered was
received and is ready for use.

3-1 UNPACKING AND INSPECTION

Your 1510A Calibration Kit system was carefully packed prior to shipment. However,
sometimes shipping problems occur. Please take care in unpacking and inspecting your 1510A
Calibration Kit before using it. The following sections describe the recommended precautions.

3-1.1 Unpacking. Upon receipt, you will notice that all items ordered are packaged within a
hard shell container. This case is provided to ensure that all components are protected during
shipment. You will also find that the case is a convenient way to safely store all components
when not in use.

The 1510A Calibration Kit includes:

¢ Precision Charge Calibration Adapter — MTI Part Number 7500-7535

e Power Adapter — MTI Part Number 4000-0022

Calibration Kit Software - on CD - MTI Part Number 2075-0023

Six (6) cables:
USB Cable - MTI Part Number 6000-2001
1510A Single Ended Low Noise Cable - MTI Part Number 7500-7531
1510A Differential Low Noise Cable - MTI Part Number 7500-7532
Single Ended Calibration Adapter Output Cable - MTI Part Number 7500-7533
Differential Calibration Adapter Output Cable - MTI Part Number 7500-7534
Grounding Cable — Banana to Banana jumper lead — MTI Part Number 6000-0716
Shipping and Storage Case - MTI Part Number 1400-4017

This manual - MTI Part Number 7000-8028 which includes maintenance instructions

for the Precision Charge Calibration Adapter.

3-1.2 Initial Inspection. When the kit is received, check the shipping container and storage
case for evidence of damage. If damage is found, stop unpacking, notify the carrier, and open
the carton only in the carrier's presence. If you find no external evidence of damage, carefully
unpack the kit and check each item against the packing slip. Refer to your shipping documents
and verify that you have received a complete shipment. Place the 1510A Calibration Kit on a
bench and inspect for any shipping damage. Contact your MTI sales representative
immediately if the shipment is incorrect or incomplete.

At the front of this manual, you will find a calibration certificate and a license for use of the
Calibration Support Software package. Examine these documents. If you have any questions
concerning either document, contact your MTI representative. If you wish to file copies of
these items somewhere other than in this manual, please make sure that a copy stays with the
manual.

3-1
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3-2 Components of the 1510A Calibration Kit

Place the1510A Calibration Kit components on a bench, and arrange them so that you can
easily inspect the front and rear panels.

Refer to the illustrations on the next pages to familiarize yourself with the Calibration Adapter
and the various cables and accessories. Use Table 3-1 to identify each of the items.

1510A
Calibration Kit

11 [ B e

1510A Calibration Kit
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1510A Calibration Kit Components

Index Item Function
No.
1 Precision Charge The Precision Charge Calibrator Adapter is used to
Calibration Adapter support the calibration of the 1500CS and the 1510A
precision signal sources. The Adapter contains precision
electronic circuits that convert charge signal into voltage
signals.

2 AC Power Adapter This AC power adapter is used to power the Precision
Charge Calibrator Adapter.

3 Calibration Support When installed into a Windows PC will provide control and

Software guidance to the calibration and re-calibration of 1510A
precision signal sources.

4 USB Cable This cable is used to connect between the PC running the
Calibration Support Software and the 1510A under test.

5 Low Noise SE calibration This cable is used to connect the 1510A Single Ended

cable charge signal to the Precision Charge Signal Calibration
Adapter.
6 Low Noise DE calibration This cable is used to connect the 1510A Differential
cable charge signal to the Precision Charge Signal Calibration
Adapter.

7 SE Output Cable This cable is used to connect the Precision Charge
Calibration Adapter SE output signal to a user provided
precision AC voltmeter.

8 DE Output Cable This cable is used to connect the Precision Charge
Calibration Adapter DE output signal to a user provided
precision AC voltmeter.

9 Grounding Cable This cable is provided to ground equipment in the event a
ground loop exists among the various components.

10 Storage Case This case is provided to store and protect the equipment
when not in use or while being shipped.

11 Users Manual A copy of this manual that provides instruction on the use

on operation of the 1510A Calibration Kkit.
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PRECISION CHARGE CALIBRATION ADAPTER

Precision Calibration Adapter Front Panel Components

Index Item Function
No.

1 External DC Power Input The Precision Charge Calibrator Adapter can operate
from an internal 9 volt battery, or from the external power
adapter. When the adapter is to be used, the adapter
output plug is inserted into this input connector.

2 Circuit Common Connector | This banana terminal post is used for connecting the
internal circuitry common to external voltmeters and
signal sources. Refer to the various procedures in Section
4 of this manual for use of this connector.

3 Power Switch This switch controls the power to the Precision Charge
Calibration Adapter-

4 CASE GROUND connector This banana terminal post is used for connecting the
internal circuitry common lines to external voltmeters and
signal sources. Refer to the various procedures in Section
4 of this manual for use of this connector.

5 Power Indicator This Light Emitting Diode indicates when power has been
applied to the Precision Charge Calibration Adapter
Circuitry.
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Precision Calibration Adapter Front Panel Components (Continued)

Index Item Function
No.
6 DE IN BNC Connectors These two BNC connectors (+DE IN and —DE IN) are used

for the re-calibration of the Precision Charge
Calibration Adapter. Refer to Section 5.0 of this
manual for re-calibration procedures.

7 SE IN BNC Connector This BNC connector is used as an input for the 1510A
Single Ended Charge output signal during 1510A signal
source calibrations. Refer to Section 4 of this manual for
procedures.

8 DE OUT BNC Connectors These three BNC connectors (+DE OUT, —DE OUT and DE
OUT) are used as input connectors for the 1510A
Differential Charge output signal during 1510A signal
source calibrations. Refer to Section 4.0 of this manual
for test procedures.

9 CAL IN BNC Connector This BNC connector is used for the re-calibration of the
Precision Charge Calibration Adapter. Refer to
Section 5.0 of this manual for re-calibration procedures.

10 SE OUT BNC Connector This BNC connector is used as an output form the
Precision Charge Calibration Adapter during 1510A Single
Ended Charge calibrations. Refer to Section 4 of this
manual for procedures.

USB Cable P/N 6000-2001 This three (3) foot long cable is used to connect the 1510A
under test to the control computer. This cable will transmit control commands and data
between the unit under test and the control PC running the Calibration Support Software. Note
that the 1500CS requires the use of an RS-232 cable that is not included with this kit. For
this cable (P/N 7500-7503) please contact MTI Instruments.

Low Noise Single Ended (SE) to Calibration Adapter Cable P/N 7500-7531 This three
(3) foot long cable is constructed using special low noise cable to carry charge signals from the
1510A under test to the Precision Charge Calibration Adapter. It includes a micro-dot charge
connector on one end, and a BNC connector on the opposite end.

Low Noise Differential (DE) to Calibration Adapter Cable P/N 7500-7532 This three
(3) foot long cable is constructed using special low noise cable to carry charge signals from the
1510A under test to the Precision Charge Calibration Adapter. It includes a 3-pin MS style
connector on one end and a pair of BNC connector on the opposite end.

Single Ended Calibration Adapter Cable P/N 7500-7533 This three (3) foot long cable is
supplied to conduct the precision voltage output of the Precision Charge Calibration Adapter to
a user supplied precision AC volt meter. It includes a BNC connector on one end and a BNC
connector on the opposite end.

Differential Calibration Adapter Cable P/N 7500-7534 This three (3) foot long cable is
supplied to conduct the precision voltage output of the Precision Charge Calibration Adapter to
a user supplied precision AC volt meter. It includes a pair of BNC connectors on one end and a
BNC connector on the opposite end.
3-5
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Calibrator Support Software Package - The Calibrator Support Software Package has been
designed to help automate the calibration and re-calibration (re-alignment) of 1510A Precision
signal sources. In addition to supporting the calibration testing, it also supports several other
functions. These include:

Pre-Program Memory Locations — The 1510A has 40 memory
locations that can hold pre-programmed signal settings. Each
location can be pre-programmed and downloaded using this support
package.

Review Memory Location Programs — The 1510A has 40 memory
locations that can hold pre-programmed signal settings. Each or all
of the 40 memory location settings can be up-loaded for review and
editing. Changes can then be downloaded back into the 1510A.

Check Calibrator Configuration — The 1510A has several internal
parameters such as software revision level, most recent calibration
date, and unit serial numbers stored in its memory. All of these
parameters may be viewed using the Calibrator Support Software
program.

Remote Control Of signals — The Calibrator Support package also
provides an easy to use interface for controlling the signals generated
by the 510A calibrator via the USB interface.
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3-3 Installing the 1510A Calibration Support Software Package — The 1510A
Calibration kit includes a CD-ROM that contains application software required to perform the
semi-automated calibration checks and re-calibration of the 1510A Precision Signal sources.
The following sections provide instructions regarding the installation and set-up of the software
package. This software must be installed before connecting the 1510A Precision
Signal Source to your computer for the first time

. . & E-\ [_ O] =]
3-3.1 Installing the Software - To install the — ™ |
software, perform the following steps: - = . ,,
’ p g p = ) = ) @ %
Eark Fariand Up Cut Copy
Open a Windows Explorer window to view the contents Address [ &7 £, =l
of the CD. CJciobaifeader, ) sys.cab %] 05.04T '
21 Maruals E@_useﬂ .cab @ Setup BMP
1 ReleaseMates DATATAG RlSETUREXE
[#] _MsT32EX. B datal.cab Z] SETUR.INI
I™_ISDEL.EXE LANG.DAT 9 setuping
_SETUP.DLL lapout bin setup.lid

|18 object(s] |_,%‘ My Computer 2

welcome

‘Welcome to the 1500CS Calibrator Support SOftware
Setup program. This program will install 1500CS
- Calibratar Support 50ftware on your compter.

Itis strongly recommended that you exit all ‘Windows programs
before tunning this S etup program.

Double Click on the SETUP.EXE program to begin the
installation process as illustrated:

Click Cancel to quit Setup and then close any programs you
have running. Click Next to continue with the Setup program.

WARNING: This program is pratected by copyright law and
international treaties.

Unauthorized reproduction or distribution of this pragram, or any
poition of it, map result in severe civil and criminal penalties, and
will be: prosecuted ko the maimum extent possible under law

N Cancel
As the program installation continues, a welcome dlSplay
Wi” be produced, fO”OWEd by the License acceptance g :T’:easetrefatt:'l"lhelol\owmgl Licenze Agreement. Press the PAGE DOWN key to see
- - - . & 25t of the agresment.
display. At the conclusion of the installation process, the — _
software |0ad|ng Completlon dlsplay WI” appear as License for PRS-4100R Balancing System S oftware j
i”ustrated belOW_ LTd\[IIii?:EJ?EHISI‘T;. aLglees to grant jnd t}"ve Cbt.‘lstom;r ag{eeslto achepl on t}'t\e telmtsh
Gesgrated Sctware on e W11 Insuments . Beancng Systens)
%.hEoLr)dilions_ol Liczlandse o] o
is License is granted under the following sonditions:
Click on the FINISH button to complete the process. o Cume ekt i rd o S cnd
malerials may nol be assigned, icensed or ctheriss ansterred by operation of law |
. . . . Do pou accept all the terms of th_e preceding License Agreement? If pou choose Mo, Setup
At this t|me, you may alSO wish to InStall a copy of the wil tlose. To install 1500CS Calibrator Support 8 Dftware, you must sccept this agieement
Acrobat Reader which is also included on the CD. ot | Mo |

Setup Complete

Setup has successfully completed installation of 1500CS
Calibratar Suppart S0 fware.

Note that the CD also includes a folder, which contains
PDF versions of both this manual and the Precision
Charge Calibrator Adapter manual.

If necessary, open the Adobe folder and install the
Adobe Reader application.

Click Finish to complete Setup.

When all software has been installed, remove the CD
from the drive.

< Bach
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3-3.2 Installing the 1510A USB Driver

During the installation of the Support Software, the file mti1510A.INF was copied to
the Windows\INF folder on your computer. This file contains instructions for loading
the required USB drivers for the 1510A Precision Signal Source.

Using the Windows Explore function, verify that this file exists. If it does not, manually
copy the file from the USB folder located on the CDROM, copy it and save it in your
Windows\INF folder.

After verifying that the INF file exists, connect the USB cable to the 1510A and connect it
to an unused USB port on your computer.

Next, power-up the 1510A.

Welcome to the Found New
Hardware Wizard

The Windows Found New Hardware Wizard screen
will pop-up.

‘windows will search for current and updated software by

Inoking on pour computer, on the hardware installation CD, or on
the Windows Update Web site [with your permission]

Fiead our privacy policy

Can'windows connect to windaws Update to search for
software?

€ Yes, this fime only

" Yes, now and every time | connect a device

@

When asked if Windows can connect to update I T—
software, select No, not this time and press Next. e [

Cancel

Found New Hardware Wizard

This wizard helps you install software for

Continue with the installation Wizard as the next display
appears.

15104 Charge Calibrator

(+)_IF your hardware came with an i jon CD
<4 or Hoppy disk. insert it now.

Select Install the software automatically
(Recommended) option, and press Next.

“wihat do you want the wizard to do?

@ {nstall the software ically [Recommended)

' Install from a list or specific location (Advanced)

Click Next to continue.

If warned that the driver has not passed Windows Logo cgook [ B> | _ Conce

Testing, press Continue Anyway.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for

(S 15104 Charge Calibrator

When the driver installation process completes, press
Finish.

Click Finish to close the wizard,

Your computer is almost ready to be used with the
1510A. Back

Cance|
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3-3.3 Identification of the USB Port

The Calibration Support Software program also needs to know to which USB port the
1510A is connected. To perform this part of the installation, follow these steps:

Click Start-Settings-Control Panel and double click 21|
the System icon. When the System Properties dialog SystemRestoe | Automat Remote |

General I Computer Mame Advanced I

displays, click the Hardware tab.

Device Manager

i 1 . The Device Manager lists all the hardware devices installed
Then C“Ck the DeVIce Manger bUtton . § ot your computer. Use the Device Manager to change the

properties of any device.
Device Manager |

R

=1

File Action Miew Help

R IEIEIET Y

E Broadcomm MetXtreme 57 Gigabit Cantroller ﬂ
. - B Intel(R) PROY100+ PCI Adapter
In the next step, the COM port assignment must be 57 Ports (COM & LPT)

entered into the program INI file. = B CrR G e )
(;yi Communications Port (COML)

& ECP Printer Port (LPT1)

(y Keyspan USE 4-Port Serial Adapter Port (COM3)

(#i Keyspan USE 4-Port Serial Adapter Part (COM4) J

In Device Manager, scroll down to the Ports
category and open it. Locate the 1510A Charge
Calibrator entry and note the assigned COM port.

. . B r;yi Keyspan USE 4-Fort Serial Adapter Port (COME)
Close the DeVICe Manager appllcatlon . (;yi Keyspan USE 4-Port Serial Adapter Port (COM7)

[-%¥8 Processors

-8, sound, video and game controllers

[+]-2e® Storace volumes LI
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3-3.4 Setting up the Support Software Initialization file

After installation of the support software and determining the assigned
Communication Port, you will need to check a few final items to ensure efficient
operation of all program features.

First, using the Windows Explorer program, open the file:
C:PBS\PbsCalibrator\Program\PbsCalibrator.INI

[P Pbscalibrator.INI - Notepad O] x|
File Edit Faormat Yiew Help
[PROGEAI] =

TZER=

EMUTLATE=0

IOTRALCE=0

DEVICE=1E104

FACTOEYFATH=
EDITOR="C:\windows'notepad. exe"

[COMMUNICATIONS]
PORT1=1
PORTZ=4

VIPORT=2
EPORT=3

[MANTALE]
READER="C:%Program Files‘Adobe\Acrobat &.0%ReaderiicroRd3Z._ exe"
1500C8="0perator=sGuidel 500CE _pdf"

1El0A="0OperatorsCuidel 5104 pdf"
SOFTWARE="Sc frwareManual .pd£f"

-

Kl 2w

First, verify that the Serial Port number listed in the INI file is correct for your
system. 1=COM1, 2=COM2, etc.

When setting up the software for a 1510A device, set the PORT2 value to the port
number previously determined from Device Manager.

Also, verify that the path to the Adobe reader is correct for your system. If not,
replace the correct path within the quotation marks in the INI file and SAVE the
changes. If you do not have Adobe reader installed, the 1510A Calibration Support
Software Package CD-ROM contains a copy of the Adobe reader installation package.

After making the necessary changes, click on the File function in the header and
select the SAVE function. Next, close the INI file viewer. All other entries and
setting in the file should be left unchanged.

Finally, you may wish to place a shortcut to the program on your

computer desktop. The 1510A Calibration Support Software Package

program is located in:
C:\PBS\PbsCalibrator\Program\PbsCalibrator.exe L=

Suppol r-

THIS COMPLETES THE SOFTWARE INSTALLATION PROCESS
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3-4 Preparation for Storage and Shipment

3-4.1 Storage. The 1510A Calibration Kit should be stored in its hard-shell containers to
keep all components together.

Reasonable care should also be exercised to ensure that the selected storage area is otherwise
appropriate for electronic instrumentation, and is therefore relatively free of dust, high
magnetic fields, and other potentially harmful factors.

3-4.2 Preparation for Shipment. To protect the equipment during shipment, use
packaging materials appropriate for electronic instrumentation.

If returning the 1510A Calibration Kit to the factory, place all of the items into the shipping and
storage case, and then place the case into a strong carton rated for 0.25kg/mm? (350 Ibs/in?)
burst strength, minimum or other suitable shipping container. Cartons or other containers
should be large enough to accommodate at least 5 cm (2 inches) of shock absorbing material
on all sides of each component. Completely fill the areas on all sides of the components with
cushioning material. Seal cartons with strong tape or metal bands. Mark the outside of the
package "FRAGILE -- DELICATE INSTRUMENT".

If corresponding with MTI regarding reshipment, please reference the model number and serial
number. If the instrument is being shipped for repair, be sure to enclose all available data
regarding the problem that has been observed.
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3.5 BATTERY INSTALLATION and REPLACEMENT

This procedure provides instructions for installing or replacing the internal 9 volt battery found
inside the Precision Charge Calibration Adapter.

For this procedure, refer to the identification diagram provided along with the following step-
by-step instructions.

Step 1 - Ensure that the power switch of the
Calibration Adapter is in the OFF position.

Step 2 - Referring to the diagram ool olls
shown here, locate the battery ’_‘ ’_‘ ’_‘ ’_‘ ’_‘

compartment door.

Calibration Adapter
Step 3 - Using a small screwdriver or
other flat-bladed device, press the battery
compartment door up in the direction

indicted.
Step 4 — With the compartment now © i ©
open, pull the drawer out from the case. =

S

Step 5 — Remove the battery and replace

it with a fresh 9 volt battery. Carefully

note the polarity of the battery when Battery Compartment
installing it into the compartment.

Step 6 — Slide the compartment door back
into the case until a click is detected
indicating that the compartment is in the
secure and locked position.

This completes the Battery Replacement Procedure.
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SECTION 4
OPERATING INSTRUCTIONS

4-1 OPERATION AND USE OF THE KIT

The 1510A Calibration Kit is an easy to use system for the checking the accuracy of and re-
calibration (alignment) of 1510A precision signal sources. The kit includes software, accessory
cables, and a unique charge calibration adapter which allow users to perform semi-automated
checking of the accuracy of the 1510A signal source and when required, re-calibration
(alignment) may also be performed. During operation, the calibration support software sends
commands to the unit under test, and the resulting output of the 1510A is measured by a user-
supplied high-accuracy DVM. The DVM readings are then manually entered into the computer
where a complete record of commanded and measured outputs is maintained. At the
conclusion of the test, a summary table is displayed indicating measured results either being in-
tolerance or out of factory established tolerances.

4-1.1 Calibration Kit Hardware Overview — Because the 1510A Precision Signal Source
can produce both voltage and charge signals two different test configurations are required for
testing the two different types of outputs. The figure below illustrates the connections and
equipment required to conduct the voltage testing portion of the accuracy and calibration tests.

0.000 ..

High Accuracy DVM

(not part of calibration kit)

7500-7533

Channel Aor B

N NN W W
— [
|:||:||:||:|- USB — 6000-2001 gggggg
C I 1] o o o o |
] Windows PC with
(not pl;:tltolszgﬁg;raet?(t)n kit) (not ?)la“:tp g;t c:ﬁlf)t:::i:;?l kit)

Voltage Checking Diagram
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1510A Calibration Kit

Charge Signal Testing - For the testing and calibration of charge output signals, the
calibration kit also includes a special Precision Charge Calibration Adapter device that converts
the 1510A charge signals to voltages. The outputs of the Precision Charge Calibration Adapter
are then sent to the precision DVM where measurements are recorded by the calibration
support software. The figure below illustrates the connections and equipment required to
conduct the charge testing portion of the accuracy and calibration tests.

0.000 ..

High Accuracy DVM

Not part of the
calibration kit

DE — 7500-7532 oo, To
SE — 7500-7531 o s o, DEorsE
é é *, Inputs
(j Z:TEDC;SJONCHI\RGECI\L]BF{ATIONADAF‘TER \\\7_\
B ®
ngﬁ\in (i/ *DE OUT -EOUT CAL IN
To
) e : /) DEorSE
|
DE or SE
Il B BN
CC 0
0 - USB — 6000-2001
[
CC 0

Unit Under Test
(not part of the calibration kit)

7500-7533

[

| o
I o
|
O——— 11

Windows PC with
Support Software

Charge Checking Diagram

Computer Connections - For testing 1510A units, a USB cable is provided with the

calibration kit.
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Calibrator Connections - Connections between the 1510A and the DVM and the Precision
Charge Calibration Adapter, the 1510A calibration Kit includes cables for connecting voltage
outputs to the DVM and charge outputs to the Calibration Adapter. Ensure that the correct
cables are used at all times for all of the tests.

4-1.2 Calibration Kit Precautions — The 1510A Precision Signal Source is capable of
producing very precise voltages and charge signals. Ensuring the continued precision of the
instruments demands that checking and re-calibration (alignment) be accomplished in a very
precise manner. The following precautions must be observed:

Use precision voltmeters - High precision voltmeters must be employed in the process of
measuring the various outputs of the 1510A units. These meters must have at least 62 digit
resolution and have better than 0.01% measurement accuracy at 1,000 Hz. Meters with
programmable noise filters and selectable sampling and averaging rates must be set to ensure
the highest accuracy at 1,000 Hz and at 15kHz. Section 2.0 of this manual provides
recommended models that meet these requirements, although other modes may be
substituted.

Refer to the user manual for the voltmeter that you are using. It is recommended that
individual voltage ranges be selected, as opposed to operating in “Auto-Range,” to ensure the
highest measurement accuracy. When measuring low voltages it is also recommended that the
voltmeter manual be consulted for operating suggestions for the highest accuracies.

Use high quality cables — All cables used for the testing and calibration (alignment) of the
1510A units should be of the highest quality and as short as practical. Due to the low levels of
signals being generated and measured, cables need to be as short a possible. Electrical noise
susceptibility can also be an issue when working with charge signals, and these connections
demand special low-noise cables that are properly shielded. The cables supplied with the
1510A Calibration kit have been designed to meet these requirements.

Use proper grounding and shielding techniques — The cables and accessories supplied in
this kit have been designed for low noise, and follow recommended grounding and shielding
practices. When using other laboratory instruments such as voltmeters and signal generators,
follow proper ground and shielding techniques to preclude ground loops and electrical noise
emissions.

In the unlikely event that a ground loop is created with the instrumentation during the charge
signal testing, the Precision Charge Calibration Adapter can be powered from an internal 9 volt
battery in place of the AC power adapter supplied with the kit. If a battery is installed, simply
removing the power adapter cord from the Calibration Adapter will automatically switch over to
the internal battery power. Installation of the battery is described in Section 3.5 of this manual.
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4-1.3 Performing the Acceptance Checks and Calibration Procedures — The
Calibration Support Software will guide users thru the process of performing “Acceptance”
checks or Calibrations (alignment) of the 1510A signal source.

Acceptance Checks — Acceptance Checks are performed to check the accuracy of the signals
produced by the 1510A unit under test. These tests are performed in a semi-automated
manner where the Calibration Support Software issues commands to the 1510A to produce a
pre-programmed signals. A precision voltmeter is used to measure the output signal, and the
user then inputs the measured value into the software. The measured output signal is
compared against factory allowable limits and declared to be in or out of tolerance. AC voltage,
DC voltage and charge outputs of the devices are tested using values throughout their output
signal ranges. This is an excellent test to perform to evaluate the accuracy of the unit. If the
unit passes the Acceptance check, it can be returned to service. If the unit does not pass, it
should be re-calibrated (aligned) using the Calibration Procedure.

Calibration Procedures — Calibration Procedures (alignments) are performed when the
results of the Acceptance checks indicate that the outputs do not meet factory specifications.
Like the Acceptance Check, the Calibration procedure is performed in a semi-automated manner
where the Calibration Support Software issues commands to the 1510A. A precision voltmeter
is used to measure the output signals, and the user inputs the measured value into the
software. The measured values are then used to calculate correction coefficients for the
various output ranges of the 1510A. These correction coefficients can then be down-loaded
into the 1510A to correct for any inaccuracies detected in the earlier Acceptance Check.

It is recommended that an Acceptance Check be performed after the Calibration Procedure to
ensure acceptable results.

Test Procedures - The next two sections of this manual provide detailed instructions for the
checking and re-calibration of the 1510A device.

Section 4-2 provides instructions for performing an Acceptance Check of a 1510A device.
An acceptance Check tests the accuracy of the outputs of the 1510A and concludes with a
summary table which indicates in and out of tolerance conditions of the device.

Section 4-3 provides instructions for performing a Calibration (alignment) of a 1510A
device. A Calibration tests the accuracy of the outputs of the 1510A, and concludes with the
ability to update internal calibration coefficients of the unit.
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4-2 1510A Acceptance Check Wizard

4-2.1 Introduction and Overview — The 1510A Acceptance Check provides users with a
fast and easy way to assess the accuracy of the 1510A unit. This check is semi-automatically
performed by the 1510A Acceptance Check Wizard which is a part of the Support software
package. The Acceptance Check Wizard sends a series of commands to the unit under test,
and the resulting outputs are measured using a high precision voltmeter. Each measurement
point is entered into the computer by the user, which is then recorded by the Wizard. At the
conclusion of the test, the Wizard summarizes all test measurements and compares them
against factory tolerances.

The Wizard performs four different tests which are:

Channel A output voltage checks
Channel B output voltage checks
Single Ended charge output checks
Differential charge output checks.

The charge output signals from the 1510A can not be measured directly by a precision
voltmeter. Therefore, the MTI Instruments Precision Charge Calibration Adapter must be used
to convert the charge outputs to voltage signals. The Wizard will prompt the user how to use
the Charge Calibration Adapter when it is required.

Required items — Several cables and accessories are required to perform the 1510A
Acceptance Check. In addition to the 1510A that will be tested, the following items will be
required:

Items provided by the user:

Windows PC with the Calibration Support Software loaded (refer to section
3.3 for installation instructions)

A high accuracy digital voltmeter capable of at least 62 digit resolution.
This meter should be calibrated and capable of measuring both AC and DC
voltages.

Items supplied with the calibration kit:

7500-7535 Precision Charge Calibration Adapter

6000-2001 USB Cable

7500-7531 Single Ended Output to Calibration Adapter Cable
7500-7532 Differential Output to Calibration Adapter Cable
7500-7533 Single Ended Calibration Adapter output to DVM cable
7500-7534 Differential Calibration Adapter output to DVM cable
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4-2.2 — Starting the Software —

Go the computer which has the software
loaded. If the software has not yet been
loaded, refer to section 3.3 of this
manual.

At the computer, double clicking on the
icon will launch the 1510A Support
Program.

An introductory display will first be visible
for a few seconds:

[ precision Signal Source Software Program - 15104 =0l x|

Automatically, the display will transition to e Seieten S fame femey Ik e

{BeiUE | Calibation Factors | Memories | Memory Labels |

the user interface display as illustrated
here.
Urit Serial Number I 123456
PIC Controller Sofware Yersion I 22
FPGA Yersion I 21
Last Calibration Completed D ate:
05 - IMay A 20mn VI Clear
Lol
Device Configuration Setup Factors Memary Tools Help
- - 150005
4-2.3 Selecting the Device Type T — | |

Click on the Device label which will reveal S T

Werify Cammunications

the device selection drop down list as Urk St umbor [ 12315
IlIUStrated here. PIC Contraller Sofware Version IT
Select the 1510A as illustrated. S

Last Calibration Completed Date

05 x May w0 7] il
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4-2.4 Selecting the Acceptance Test
Next, click on the Tools tab which will
reveal the following drop down menu of
operations and test that can be performed.

As illustrated, select the Acceptance Test
option.

The Acceptance Check Wizard is a
semi-automated procedure for checking the
accuracy the 1510A. The Wizard guides
users thru the process of measuring a
variety of different outputs from the unit.
Results of the measurements are used to
gauge the accuracy of the 1510A device.

Users simply need to follow the instructions
displayed on each page, and when
completed, click the NEXT button.

To check a 1510A unit you will need
a high accuracy voltmeter and the
cables listed.

MTI Instruments 7000-8028

[ Precision Signal Source Software Program - 15104 o s 3

Device Configuration Setup  Factors  Memory | Tools Help
Remate Control Panel ...

SBMD | Calibration Factorsl Memaries | Memory L
Accey k...
Calibration Wizard ...

Unit Serial Number 123456
FIC Controller Sofware Version 22
FPGA Yersion 21

Last Calibration Completed Date:

R T a0 o] cea |

F# 15104 Acceptance Check =100 x|

1510A

Acceptance

Cancel

00:00:02 < Back

.
&, 15104 Acceptance Check Introductios o S|

The Acceptance Check Wizard is a procedure that guides you
thru the process of checking the accuracy of the 1510A.

You will need the following:

A high accuracy voltmeter with 6% digit or better resolution
7500-7535 Precision Charge Calibration Adapter
7500-7531 Low Noise Single Ended to Calibration Adapter cable
7500-7532 Low Noise Differential to Calibration Adapter cable
7500-75332 Single Ended Calibration Adapter to DVM cable
7500-7434 Differential Calibration Adapter to DVM cable
6001-2001 USB Cable

00:00:39 < Back Next > Cancel
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Connection to the 1510A

Before continuing, ensure that the USB
communications cable has been connected
between the 1510A and the computer that
is running the Acceptance Check Wizard.

Ensure that the 1510A is on.

After the connection has been made press
the Next button.

4-2.5 Interrogating the device
under test

The next step in the Acceptance Check
uploads the units’ serial number and
software version information. Verify these
numbers with those found on the label
affixed to the back of the unit.

Continue by pressing the Next button.

4-2.6 Connect to Channel A
Connect the 7500-7533 cable between
the 1510A Channel A output connector
and to the input of the voltmeter.

Set the voltmeter for AC RMS readings.

Continue by pressing the Next button.
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=10 =]

r— 15104 Acceptance Check Communications Connections

COMMUNICATIONS CONNECTIONS

(12336 ] <3

HIGH ACCURACY DM

]

o
o
o
o

Calibrator

oooood
oooood

USE Cable

000051 < Back Cancel
[¥#15104 Acceptance Check - Initial Preparations i ] 4
Preparing 15104 Unit For Acceptance P
Check. IW
Verify Unit Serial Number, Firmware IW
Versions And Last Calibration Date.
FPRES Yersion
Press NEXT To Proceed. o
Last Calibration Date
15 2
Apr |~
BRI
00:01:45 < Back I Next » I Cancel
il

CHANNEL A CONNECTION

HIGH ACCURACY DVH#

(I |
(I |
(I |
o

VUSE Cable

Celibrator

Cancel
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Channel A Low DC range #1 check
Click in the Voltage Reading window and
enter the reading of the voltmeter.

Verify that the meter has been set for DC
voltage measurement.

After entering the reading, continue by
pressing the Mext button.

Channel A Low DC range #2 AC
check

Click in the Voltage Reading window and
enter the reading of the voltmeter.

Verify that the meter has been set for DC
voltage measurement.

After entering the reading, continue by
pressing the Mext button.

Channel A Low DC range #3 check
Click in the Voltage Reading window and
enter the reading of the voltmeter.

Verify that the meter has been set for DC
voltage measurement.

After entering the reading, continue by
pressing the NMext button.

MTI Instruments 7000-8028

ri 1510A Acceptance Check — A-¥DC-0MY

Connect DVM To CH A Volts
Set DVM To Measure DC Volts

Enter DVM Reading And Press NEXT

=10 %]

r— Channel & Setup Summary

0.0 ¥pk. 0.0 Hz. SIN
DC=0.0 mV, PHASE=0.0

i~ Chatnel B Setup Summary

~ Sweep Setup Summary

[12345] o

L | o
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:
Channel A mid DC range #1 check ]

Next, click in the Voltage Reading window

. Connect DVM To CH A Volts
and enter the reading of the voltmeter.

Set DVM To Measure DC Volts

Verify that the meter has been set for DC

Enter DVVM Reading And Press NEXT
voltage measurement.

1510A Calibration Kit

=10l

i~ Channel A Setup Summary

0.0 Vpk, 0.0 Hz, SIN
DC=330.0 m¥. PHASE=0.0

i~ Channel B Setup Summary

-~ Sweep Setup Summary
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After entering the reading, continue by
pressing the Mext button.
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Channel 4 Yoltage Reading
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Channel A mid DC range #2 check
Next, click in the Voltage Reading window
and enter the reading of the voltmeter.

F; 1510A Acceptance Check -- A-¥YDC-660MY

Connect DVM To CH A Valts

Set DVM To Measure DC Volts
Verify that the meter has been set for DC

voItage measurement Enter DVM Reading And Press NEXT

=10l

— Channel A Setup Summary

0.0 Vpk, 0.0 Hz, SIN
DC=660.0 m¥. PHASE=0.0

i~ Channel B Setup Summary

= Sweep Setup Summary

After entering the reading, continue by
pressing the Mext button.
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Channel A high DC range #1 check

Next, click in the Voltage Reading window
and enter the reading of the voltmeter. Connect DVMTo CH A Volts

Set DVM To Measure DC Vaolts
Verify that the meter has been set for DC

Enter DVM Reading And P NEXT
voltage measurement. e cacing Anc Hess

=]

~ Channel & Setup Summary

0.0 ¥pk, 0.0 Hz, SIN
DC=3.300 V. PHASE=0.0

~Channel B Setup Summary

= Sweep Setup Summary

After entering the reading, continue by
pressing the NMext button.
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Channel A high DC range #2 check
Next, click in the Voltage Reading window
and enter the reading of the voltmeter.

Verify that the meter has been set for DC
voltage measurement.

After entering the reading, continue by
pressing the Mext button.

Channel A low AC range #1 check
Next, click in the Voltage Reading window
and enter the reading of the voltmeter.

Verify that the meter has been set
for AC rms voltage measurement.

NOTE - If your voltmeter is not
capable of displaying voltage in RMS
units, you may click on one of the
selector buttons to have the meter
reading recorded in PK (peak) or Pk-
Pk (peak to peak) units.

After entering the reading, continue by
pressing the NMext button.

Channel A low AC range #2 check
Next, click in the Voltage Reading window
and enter the reading of the voltmeter.

Verify that the meter has been set for AC
rms voltage measurement.

After entering the reading, continue by
pressing the NMext button.

MTI Instruments 7000-8028

ri 15104 Acceptance Check -- A-¥DC-6600MY

Connect DVM To CH A Volts

Sel DVM To Measure DC Volts

Enter DVM Reading And Press NEXT

=10 %]

i Channel & Setup Summary
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DC=6600Y. PHASE=0.0

i~ Channel B Setup Summary

-~ Sweep Setup Summary
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Enter DVM Reading And Press NEXT

gl 3|

~ Channel & Setup Summary
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DC=0.0V, PHASE=0.0

~Channel B Setup Summary

= Sweep Setup Summary
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Connect DVM To CH A Volts

Sel DVM To Measure AC Volts

Enter DVM Reading And Prass NEXT

=]

i~ Channel & Setup Summary

50.0 m¥rms. 1000.0 Hz, 5IN
DC=0.0Y. PHASE=0.0

i~ Channel B Setup Summary

(- Sweep Setup Surmary
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Channel A mid AC range #1 check =10l x|

Next, click in the Voltage Reading window [
and enter the reading of the voltmeter.

250.0 myims. 1000.0 Hz. SIN

Connect DVM To CH A Volts DC=0.0 ¥, PHASE=0.0

= Channel B Setup Summary

Set DVM To Measure AC Volts
Verify that the meter has been set for AC
rms voltage measurement.

Enter DVM Reading And Press NEXT | 5#=ep Setup Sunman

.o
After entering the reading, continue by A— .
pressing the Mext button. [ ] ool VokageFeaing
= e | 0.250000 w=
gggg E%E © Pk PkPk % BMS
< Back I Hext > I Cancel
[ 1510a Acceptance Check - A-SIN-VAC-500MY 8 ] E=3
h nn I A mi A R n #2 h k r— Channel & Setup Summary
Cha (_a i d AC Range : c gc Connect DVM To CH A Volts e e
Next, click in the Voltage Reading window I
and enter the reading of the voltmeter. Set DVM To Measure AC Volts

. Enter DVM Reading And Press NEXT [ 5%eep Setup Summary
Verify that the meter has been set for AC

rms voltage measurement.

[12346] <

A H
After entering the reading, continue by [__] Charet Volage s
pressing the Next button. SEEE 0.500000] e
o - o——o " Pk Pk-Pk {5 RMS

< Back I Hext > I Cancel |
=I5
Channel A high AC Range #1 check | Channel & Setup Summasy
Next, click in the Voltage Reading window Connect DVM To CH A Volts “BCUTY, PHASESD
and enter the reading of the voltmeter. Set DVM To Measure AC Volts [Ehormelf setpSumey

i~ Sweep Setup Summary

Verify that the meter has been set for AC ~~ EnlerPvMReading And Fress NEXT
rms voltage measurement.

[1z346] <

After entering the reading, continue by A
pressing the NMext button.

Channel & Vaoltage Reading

2.500000 v

Pk " Pk-Pk % RMS

00:07:03 < Back I Hest » I Cancel
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Fi 15104 Acceptance Check —- A-SIN-YAC-5000MY

Channel A high AC Range #2 check

Next, click in the Voltage Reading window
and enter the reading of the voltmeter.

Connect DVM To CH A Volts
Set DVM Ta Measure AC Volts

Verify that the meter has been set for AC Enter DVM Reading And Press NEXT

rms voltage measurement.
s

After entering the reading, continue by
pressing the Next button.

~=lol=

 Channel & Setup Summary

5.0000 ¥rms, 1000.0 Hz, SIN
DC=0.0¥, PHASE=0.0

~ Channel B Setup Summary

= Sweep Setup Summary

Channel & Voltage Reading

5.000000] =

" Pk Pk-Pk & RMS
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MTI Instruments 7000-8028

Channel A Bridge Mode low range
check

Next, click in the Voltage Reading window
and enter the reading of the voltmeter.

Connect DVM To CH A Volts
Set DVM To Measure DC Millivolts

Enter DVM Reading And Press NEXT

Verify that the meter has been set

for DC voltage measurement. o8

After entering the reading, continue by
pressing the Mext button.

=loix

r— Channel & S etup Summary

0.0V¥pk. 0.0Hz. DC=33.0 m¥_
PHASE=0.0

i~ Channel B Setup Summary

(-~ Sweep Setup Summary

Channel & Yaoltage Reading

|0.033000]

< Back I Hext > I
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r- 15104 Acceptance Check -- A-BRIDGE-66MY

Channel A Bridge Mode high range
check
Next, click in the Voltage Reading

window and enter the reading of the
voltmeter.

Connect DVM To CH A Volts
Set DVM To Measure DC Millivolts

Enter DVM Reading And Press NEXT

Verify that the meter has been set for DC

+ -
12345
voltage measurement. A i

After entering the reading, continue by
pressing the Next button.

=1olx|

i~ Channel A Setup Summary

0.0 ¥pk. 0.0 Hz. DC=66.0 m¥_
PHASE=0.0

- Channel B Setup Summary

~ Sweep Setup Summary
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4-2.7 Channel B checks

Next, connect the 7500-7533 cable to
the 1510A Channel B output connector
and to the input of the voltmeter.

Verify that the meter has been set
for AC rms voltage measurement.

After changing the connections, continue
by pressing the Next button.

Channel B Low AC range#1 check
Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the meter has been set for
AC rms voltage measurement.

After entering the reading, continue by
pressing the Mext button.

Channel B Low AC range#2 check
Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the meter has been set for
AC rms voltage measurement.

After entering the reading, continue by
pressing the NMext button.
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5
CHANNEL B CONNECTION
12345 | %
HIEH ACCURACY DV *
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[ USE Cable Sboooo
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Calibrator Computer
00:10:57 < Back I ent > I Cancel
415104 Acceptance Check - B-SIN-VAC-25MY =10 x|

Connect DVM To CHB

Set DVM To Measure AC Volts

Enter DVM Reading And Press NEXT

i Channel & Setup Summary

~ Channel B Setup Summany
25.0 m¥rms, 1000.0 Hz, SIN

(- Sweep Setup Summary

12345] oo
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Channel B Yaltage Reading

|0.025000

Pk PkPk ¥ RMS

< Back I Mext > I

Cancel

r- 15104 Acceptance Check -- B-SIN-YAC-50M¥

Connect DVM To CHB
Set DVM To Measure AC Volts

Enter DVM Reading And Press NEXT

=10l |

i Channel & Setup Summary

~Channel B Setup Summary
50.0 m¥rms, 1000.0 Hz. SIN

- Sweep Setup Summary

12345 ] e

Channel B Yoltage Reading
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Cancel
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Channel B mid AC range#1 AC F7% 15104 Acceptance Check -- B-SIN-VAC-250MY. —lolx]
Check r~ Channel & Setup Summary
Next, click in the Voltage Reading CEROE PALA U El

. . ~Channel B Setup Summar)
window and enter the readmg of the Set DVM To Measure AC Volts 250.0 m\hm: 1uuu_; Hz, SIN
voltmeter.

Enter DVM Reading And Press NEXT | S#sep Setup Summary

Verify that the meter has been set for
AC rms voltage measurement.

12345 oo

Channel B Yoltage Reading

|0.250000

Pk PPk & RMS

After entering the reading, continue by
pressing the Mext button.

00:12:25 < Back I HNext s I Cancel |

Channel B Mid AC range #2 check [#15108 Acceptance Check - B-SIN-YAC-500MY I [l |
Next, click in the Voltage Reading s
window and enter the reading of the Connect DVM To CHB

i~ Channel B Setup Summary
voltmeter. Set DVM To Measure AC Volts 500.0 mVlm: 1000.0 Hz. SIN
Verify that the meter has been set for Enter DVM Reading And Press NEXT S Setup summay

AC rms voltage measurement.

12346 s s

After entering the reading, continue by
pressing the Mext button.

Channel B Yoltage Reading

[0.500000] “

Pk € PrPk & RMS

< Back IWI Cancel |
Channel B High AC range #1 715104 Acceptance Check — B-SIN-YAC-2500MY _lolx|
ca I i bration i~ Channel & Setup Summary
Next, click in the Voltage Reading Camzel D Ta G B
window and enter the reading of the Set DVM To Measure AC Volts {;_asnl:;l‘fvi:::,p iu;:;:: Hz. SIN
voltmeter.

Enter DVM Reading And Press NEXT | 5eep Setup Summary

Verify that the meter has been set for
AC rms voltage measurement.

12345 | oo

Channel B Yoltage Reading

| 2.50000

Pk O PkPk @ RMS

After entering the reading, continue by
pressing the NMext button.

00:13:11 < Back I HNext s I Cancel |
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Channel B High AC range #2 check JSIT=TE|
Next, click in the Voltage Reading [
window and enter the reading of the Connect DVMTo CH B

i~ Channel B Setup Surman
voltmeter. Set DVM To Measure AC Volts 5.0000 Vlmx.p 1uuu,|i Hz. SIN
Verify that the meter has been set for Enter DVM Reading And Press NEXT = setpsumny

AC rms voltage measurement.

12345 v o

After entering the reading, continue by B
pressing the Mext button.

Channel B Yaltage Reading

[5.000000]

Pk  PkPk & RMS

4-2.8 Single Ended charge
accuracy check —
Next, connect the 1510A to the o]

! . . < Bacl Mewt > ancel
voltmeter as illustrated using the special = e |
charge calibration adapter and
associated cables.

E"F 1510A Acceptance Check Meter Connection I [ 3

Set the voltmeter for AC RMS readings. SINGLE ENDED CHARGE
CONNECTION

When all cables have been connected,
turn ON the Adapter and click on the
Next button.

[ 12345 | <o

HIGH AGEU RACY DY M

CALIERATION
AUAPTER

SE SE 7500-7533
FEl=TEE, INPUT  OUT
To ensure accuracy, do not allow
- - A
the cables to move during this o Sooooo
series of tests. Even small motion =Eo8 USB Cable
of the cable can induce 15107 G raror Computer

measurement errors.

Cancel

00:14:45 < Back

NOTE

A Banana-to-Banana grounding
cord may be required between the

h =101
Adapt:er Casc-e (_;"?"“d a_nd the DVM Connect Calibration Adapter To 15104 | teme!a Setup Sumnay
chassis to minimize noise. Microdot Connector 2 DReD V. PHASE- G0

~Channel B Setup Summary

Connect DVM To Calibration Adapter

Single Ended Low Range #1 charge SetDVMTTo Measure ATVolls | cuumsumas

check Enter DVM Reading And Press NEXT

Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

12345 | o

ADAPTER
Channel & Yoltage Reading

[0.025000]

Pk PkPk % AMS

Verify that the meter has been set for
AC rms voltage measurement.

00:15:06 < Back I et » I Cancel |

After entering the reading, continue by
pressing the NMext button.
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Single Ended Low Range #2
charge check

Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the meter has been set for
AC rms voltage measurement.

After entering the reading, continue by
pressing the Mext button.

Single Ended Mid Range #1
charge check

Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the meter has been set for

AC rms voltage measurement.

After entering the reading, continue by
pressing the NMext button.

Si ng le Ended Mid Ra nge #2 cha rge [ 1510 Acceptance Check -- SE-SIN-YAC-500pC

check

Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the meter has been set for
AC rms voltage measurement.

After entering the reading, continue by
pressing the NMext button.

MTI Instruments 7000-8028

r'a 15104 Acceptance Check -- SE-SIN-¥AC-50pC

Connect Calibration Adapter To 1510A
Microdot Connector

Connect DVM To Calibration Adapter
Set DVM To Measure AC Volts

Enter DVM Reading And Press NEXT

=11]

i~ Channel & Setup Summary

50.0 pC rms. 1000.0 Hz. SIN
DC=0.0¥. PHASE=0.0

(- Channel B Setup Summary

- Sweep Setup Summary

12345 | e

ADAPTER

Channel & Volkage Reading

[0.050000] v

Pk © PkPk & RMS

00:02:25

< Back I Mewt > I

Cancel |

r; 1510A Acceptance Check -- SE-SIN-¥AC-250pC

Connect Calibration Adapter To 1510A
Microdot Connector

Connect DVM To Calibration Adapter
Set DVM To Measure AC Valts

Enter DVM Reading And Press NEXT

IS el

r— Channel & Setup Summary

250.0 pC rms, 1000.0 Hz, SIN
DC=0.0¥, PHASE=0.0

~ Channel B Setup Summary

~ Sweep Setup Summary

12345 oo

ADAPTER

Channel 4 Yaltage Reading

0.250000 e

Pk PkPk © RAMS

< Back I Hext > I

Cancel

Connect Calibration Adapter To 1510A
Microdot Connector

Connect DVM To Calibration Adapter
Set DVM To Measure AC Volts

Enter DVM Reading And Press NEXT

=1ol=|

~Channel & Setup Summary

500.0 pC rms, 1000.0 Hz, SIN
DC=0.0 ¥, PHASE=0.0

—Channel B Setup Summary

~Sweep Setup Summary

12346 | e e

ADAPTER

Channel & Yoltage Reading

|0.500000 v

Pk Pk-Pk * RMS

Cancel
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Single Ended High Range #1 1ol
charge check Connect Calibration Adapter To 15104 [ thennel/ Setun Summay
Micredat Connector T oY PHASESDD
. . . - Channel B Setup Surmary
Next, click in the Voltage Reading Connect DVM To Calibration Adapter
window and enter the reading of the Set DVM To Measure AC Volts
Voltmeter_ - Sweep Setup Summary

Enter DVM Reading And Press NEXT

12345 oo

Verify that the meter has been set for
AC rms voltage measurement.

ADAPTER

Channel & Voltage Reading

| 2.50000 =

© Pk PkPk & RMS

After entering the reading, continue by
pressing the Mext button.

00:16:35 < Back I Next » I Cancel |
Single EndEd High Range #2 % 15108 Acceptance Check — SE-SIN-¥AC-5000pC =l
charge check Connect Calibration Adapter To 15104 [ [hamel Setup Summay
Microdot Connector 50006'}:23.1'1'"\?,’ ;ﬂgus'g::z_h SN

i i i (- Channel B Setup Summary
N.eXt’ click in the VOItage R_eadlng Connect DVM To Calibration Adapter
window and enter the reading of the Set DVM To Measure AC Volts
V0|tmeter. ~ Bweep Setup Summary

Enter DVM Reading And Press NEXT

12346 oo

Verify that the meter has been set for

AC rms voltage measurement. mmm L] avarrer
Channel 4 Voltage Reading

After entering the reading, continue by SEEE 15.000000 *
pressing the NMext button. Sooo £ Pe £ PPk £ RS

< Back I et » I Cancel |
4-2-9 Differential charge FilslunncceptanceEheckMeterEonnEction =100 =]
Acceptance check
Next, connect the 1510A to the DIFFERENTIAL CHARGE

CONNECTION

CALIBRATION
ADAPTER

voltmeter as illustrated using the
special charge calibration adapter and
associated cables.

HIBH ACCURACY DWW

12345 | ew
it

DE+ DE+ 7500-7534

. 7500- 7532 I< ouT
Set the voltmeter for AC RMS readings. b 50
When all cables have been connected, oo
turn ON the adapter, and click on the gggg-

USE Cable
Next button. T
15104 Calibrater Computer
<Bock Corce
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NOTE

To ensure accuracy, do not allow the cables to move
during this series of tests. Even small motion of the cable
can induce measurement errors.

NOTE

The DE output cable has shield drain banana plugs at each
end of the cable. Place one drain plug connector into the
Case Ground connector on the Calibration Adapter, and
unless there is a serious noise issue with your test set-up,
do not connect the grounding banana plug at the DVM.

Differential Low Range #1 Charge P 1510 Acceptance Check -- DE-SIN-VAC-25pC = e |
check Connect Calibration Adapter To 1510A ‘Czsnga'ﬁse‘“"i:“;";a;“ on
Next, click in the Voltage Reading 3-Pin MS Cannector DE-0DV. PHASE=G0

i 1 ~Channel B Setup Summary
window and enter the readmg of the Connect DVM To Calibration Adapter
voltmeter. Set DVM To Measure AC Valis

—Sweep Setup Summary

Enter DVM Reading And Press NEXT

Verify that the meter has been set for —
AC rms voltage measurement. ”
S | ADAPTER
Channel & Yoltage Reading
After entering the reading, continue by SI=EE [0.025000 v
pressing the Next button. === € Pl C Plflc € RS
< Back I Mext > I Cancel

Differential Low Range #2 charge IEx]
check Connect Calibration Adapter To 15104 [ Shamsl Sstup Summary
Next, click in the Voltage Reading 3Pin MS Connector DRV, PHASE G0

1 1 —Channel B Setup Summary
WI?dOW and enter the readmg of the Connect DVM To Calibration Adapter
voltmeter. Set DVM To Measure AC Volts

— Sweep Setup Summary

Enter DVM Reading And Press NEXT

Verify that the meter has been set for
AC rms voltage measurement.

12345 | e

ADAPTER

Channel A Yaltage Reading

0.050000 =

Pk PkFk  RMS

After entering the reading, continue by
pressing the NMext button.

00:18:02 < Back I et > I Cancel |
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Differential Mid Range #1 Chal‘ge 7215108 Acceptance Check -- DE-SIN-VAC-250pC =1zl
check Connect Calibration Adapter To 1610A 'Z“ﬁ"‘;’:"l I S:‘;“;“:yn o em
Next, click in the Voltage Reading S-Fin MS Connector DE0DY. PHASE-6D

. . (~Channel B Setup Summary
window and enter the readmg of the Connect DVM To Calibration Adapter

voltmeter. Sel DVM To Measure AC Volts

—Sweep Setup Summary

Enter DVM Reading And Press NEXT

Verify that the meter has been set for

+ -
AC rms voltage measurement. i

ADAPTER

Channel & Yoltage Reading

0.250000 v«

Pk PkPk 5 AMS

After entering the reading, continue by
pressing the Mext button.

001821 < Back I Mexst » I Cancel |
Differential Mid Ra nge #2 cha rge [ 1510n Acceptance Check — DE-GIN-YAC-500pC o)
check Connect Calibration Adapter To 15104 [ Ehans!A Selup Summary
Next, click in the Voltage Reading 8-Pin MS Connector D0V, PHASELDD
i i (~Channel B Setup Summary
WI?dOW and enter the readmg of the Connect DVM Tao Calibration Adapter
voltmeter. Set DVM To Measure AC Volis

—Sweep Setup Summary

Enter DVM Reading And Press NEXT

Verify that the meter has been set for
AC rms voltage measurement.

[12345] o'

ADAPTER

Channel & Yoltage Reading

0.500000 w

Pk  PkPk & RMS

After entering the reading, continue by
pressing the NMext button.

001841 < Back I Next » I Cancel
Differential High Range #1 Chal‘ge P 15104 Acceptance Check —- DE-SIN-¥AC-2500pC o [l
check Connect Calibration Adapter To 15104 | Chaelé Setup Summary
Next, click in the Voltage Reading 3-Pin MS Connector S e
Wln W n n r h r |n f h —Channel B Setup Summary
| dow and enter the read g of the Connact DVM To Calibration Adapter
voltmeter. Set DVM To Measure AC Volts

—Sweep Setup Summarny

Enter DVM Reading And Press NEXT

Verify that the meter has been set for
AC rms voltage measurement.

12345 ] e

ADAPTER

Channel & Yoltage R eading

| 2.50000

Pk PkPk & RMS

After entering the reading, continue by
pressing the NMext button.

00:19:128 < Back I et » I Cancel
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Differential High Range #2 415104 Acceptance Check — DE-SIN-YAC 5000pC =13 =]
A - r— Channel & Setup Summary
charge check Connect Calibration Adapter To 1510 | s snsmws  ©
Next, click in the Voltage Reading &-Pin MS Cennector RIS TSl
. . ~Channel B Setup Summary
window and enter the readmg of the Connect DVM To Calibration Adapter
voltmeter. Sel DVM To Measure AC Volts

(— Sweep Setup Summary

Enter DVM Reading And Press NEXT

Verify that the meter has been set for
AC rms voltage measurement.

Channel & Yoltage Reading

| 5.00000 v

Pk PPk &+ RMS

After entering the reading, continue
by pressing the Next button.

00:19:30 <Back [ Met> | Cancal |

4-2- 10 ReVieWing the ACCU racy #1510A Acceptance Check Summary P ] 4
CheCk Resu Its [Drescription ‘ teasured ‘ Expected | Units| Tolerance | Eror % Enmor ‘ Status H
The acCcura Cy Check proced ure |S 1 | AMDC-OMY 0.000000 0000000 DC 0.000100  0.000000 Passed
nea rly com plete. ReVIeW each of the Z AMDC-33MY 0033000 0033000 WDC| 0000116 0000000 0.000 Passed
3 | AVDC-EEMY 006000 0.0BE000 | WDC| 0000133 0.000000 | 0.000 Passed
teSt resu |ts to ensure that they are a ” T ANDC-330MY 0330000 0330000 DC| 0000265 0000000 0.000 Passed
W|th|n tolerance_ Any out Of E ANDC-EEOMY 060000 0BRO00D | WDC| 0.000430 0000000 0.000 Passed
tolerance readlngs Wl” be hlghllghted LA-VDE-BBUUMV 3300000 3300000 | WDC| 0001750 0000000 0.000 Passed
R 7| ANDC-EE00MY £E00000  B.E00000 | WDC| 0.003400 0000000 0.000 Passed
N red . T ASINAAL-2BMY 0025000 0026000 WAC 0000112 0000000 0.000 Passed
T ASINYAC-0MY 0050000 0050000 | WAC 0000125 0000000 0.000 Passed
? A-SINAYAC-250MY 0250000 0250000 | WAC 0000225 0000000 0.000 Passed
T A-SINAAC-S00MY 0500000 0500000  WAC 0000350 0000000 0.000 Passed
? ASINAAC-2ZE00MY 2500000 2500000  WAC | 0.001350 0000000 0.000 Passed
? A-5INAAC-BO00MY 5000000 5000000 | WAC | 0.002600 0.000000  0.000 Passed
T A-BRIDGE-33MY 0033000 0.033000 WDC| 0000022 0000000 0.000 Passed
E A-BRIDGE-BEMY 0066000 0.0BE000 | WDC| 0000033 0000000 0.000 Passed j

18:19:51 PFrint Save < Back I Mext > I Cancel |

Remember to scroll down to review 5
the resu Its Of a ” the teSts performed " Description ‘ Measured | Expected |Units| Talerance | Error % Emar | Statug ld
19 | B-SIN-VAC-EDOMY 0500000 | 0.500000 WAC | 0000350 0.000000 0000 Passed
| 20 | B-SINAvAC 2500My 2500000 | 2500000 VAC | 0001350 0.000000 0000 Passed
| 21 | B-3INAvACS000MY 5000000 | 5.000000 4C | 0.002E00  0.000000 0000 Passed
[ 22 | SE-SINAAC-25pC 0025000 | 0.025000 4C | 0.001050  0.000000 0000 Passed
[ 23 | SE-SINAAC-B0pC 0.050000 | 0.050000 %4C | 0.001100  0.000000 0000 Passed
[ 24 | SE-SINAALC-250pC 0.250000 | 0.250000 ‘4C | 0.001500  0.000000 0000 Passed
[ 25 | SE-SINAACHB00pC 0500000 | 0.500000 %4C | 0.002000  0.000000 0000 Passed
[ 25 | SE-SINAALC-2500pC 2500000 | 2500000 4C | 0.006000  0.000000 0000 Passed
[ 27 | SE-SINAAC-H000pC 5000000 | 5.000000 %4C | 0.011000  0.000000 0000 Passed
? DE-5INYAL-25pC 0025000 | 0.025000 AC | 0001050 | 0.000000 0000 Passed
? DE-5IN+ALC-A0pC 0050000 | 0.050000 AC | 0001100 0.000000 0000 Passed
? DE-5INYAL-250pC 0250000 | 0.250000 AC | 0001500 0.000000 0000 Passed
ER DE-5INYALC-S00pC 0500000 | 0500000 WAC | 0002000 0.000000 0000 Passed
| 22 | DE-5INYAC-2500pC 2500000 | 2500000 WAC | 0006000 0.000000 0000 Passed
B DE-5IM-AC-5000pC 5000000 5000000 %AC 0011000 0.000000 0000 Passed ﬂ
1 82020 Print Save < Back I Mext > I Cancel |
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If the results are acceptable, you may
choose to SAVE the results. To do
this, press the SAVE button at the
bottom of the display. This will
produce a Windows dialog box where
you can define where the results of
the calibration check are to be saved.

If desired you may also print the
results by pressing the PRINT
button.

After saving and or printing the
summary table pressing the NEXT
button twill conclude the check
process.

To exit the routine and return to the
main program, click the FINISH
button.

4-2.11 Updating the internal
memory

The 1510A has an internal memory
where the latest calibration date can
be saved. If the unit has passed the
Acceptance check, the memory
should be updated before the unit is
returned to service. To update the
memory return to the SETUP tab on
the Support Software main display.
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Use the drop-down lists at the
bottom of the display to enter the
current day, month and year as
illustrated.

Next, click on the Configuration
function at the top of the display and
select the Download to Unit
function as illustrated. This will send
the new calibration date to the 1510A
unit.

Answer YES to the “Are you sure”
question.

In a few seconds, you will receive the
Confirmation of a successful download.

Press OK'to complete the process.

This is the end of the 1510A
Acceptance Check Procedure

MTI Instruments 7000-8028

F:Precision Signal Source Software Program - 15104 o ] o3
Device Configuration Setup Factors Memory Tools Help
Setup | Calibration Factors Mamunesl temory Labels |
Urit Serizl Mumber I 123456
FIC Controller Sofware ersion I 22
FPGA Yersion I 21
Last Calibration Completed Date
Jos = may =] x| Clear
2006
2007
2008
2003
2010
r;'sPrecision Gignal Source Software Program - 15104 o ] B3

Device | Configuration Setup Factors Memory Tools Help
Clear Configuration

Setup

Load From Disk
Save To Disk

Upload Fram Unit
Daownload To Unit

05 'I

riez | Memory Labels I

Last Calibration Completed Date

bday 'I I VI Clear

Unit Serial Number I 123456
PIC Controller Sohware Version I 22
FPGA Version I 21

Overwrite Confirmation |

You Are Abouk To Overwrite The Current Parameters

Are You Sure?

1500 Series Information x|

\lj) Configuration Downloaded Successfully
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4-3 1510A Calibration Wizard

4-3.1 Introduction and Overview — The 1510A Calibration Wizard provides users with a
fast and easy way to re-calibrate the 1510A unit to factory levels of precision. This check is
semi-automatically performed by the 1510A Calibration Wizard which is a part of the Calibration
Support software package. The Calibration Wizard sends a series of commands to the unit
under test, and the resulting outputs are measured using a high precision voltmeter. Each
measurement point is entered into the computer by the user, which is then recorded by the
Wizard. At the conclusion of the test, the Wizard summarizes all test measurements and
calculates correction facts that can then be loaded into the 1510A to compensate for any
detected errors.

The Wizard performs four different tests which are:

Channel A output voltage checks
Channel B output voltage checks
Single Ended charge output checks
Differential charge output checks.

The charge output signals from the 1510A can not be measured directly by a precision
voltmeter. Therefore, the MTI Instruments Precision Charge Calibration Adapter must be used
to convert the charge outputs to voltage signals. The Wizard will prompt the user when to use
the Charge Calibration Adapter when it is required.

Required items — Several cables and accessories are required to perform the 1510A
Calibration Wizard. In addition to the 1510A that will be tested, the following items will be
required:

Items provided by the user:

PC computer with the Calibration Support Software loaded (refer to
section 3.2.1 for installation instructions)

A high accuracy digital voltmeter capable of at least 6> digit resolution.
This meter should be calibrated and capable of measuring both AC and DC
voltages.

Items supplied with the calibration kit:

7500-7535 Precision Charge Calibration Adapter

6000-2001 USB Cable

7500-7531 Single Ended Output to Calibration Adapter Cable
7500-7532 Differential Output to Calibration Adapter Cable
7500-7533 Single Ended Calibration Adapter output to DVM cable
7500-7534 Differential Calibration Adapter output to DVM cable
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4-3.2 — Starting the Software —

Go the computer which has the software
loaded. If the software has not yet been
loaded, refer to section 3.2.1 of this
manual.

At the computer, double clicking on the
icon will launch the 1510A Support
Program.

An introductory display will first be visible
for a few seconds:

Automatically, the display will transition
to the user interface display as illustrated
here.

4-3.3 Selecting the Device Type
Click on the Configure tab which will
reveal the device selection drop down list
as illustrated here.

Select the 1510A as illustrated.
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4-3.4 Selecti ng the Calibration E%i Precision Signal Source Software Program - 15104 I [ 3
- Device Configuration Setup  Fackors  Memory | Tools Help
WI Za I‘d Remote Contral Panel ...

[Sewp | Calibration Factorsl Memories | Memorp L

Next, click on the Tools tab which will
reveal the following drop down menu of

Acceptance Check ...
Calibration Wizare

operations and test that can be i seetnte

performed' PIC Controller Sofware Wersion li
As illustrated, select the Calibration reaveson [
Wizard option.

Last Calibration Completed Date

The Calibration Wizard is a semi- Cif1510A Calesaiiieg =loix
automated procedure for recalibration
the 1510A. The Wizard guides users
thru the process of measuring different 1 5 1 0 A
outputs from the unit. Results of the

measurements are used to recalibrate

the 1510A device. Calibl’ ation

Users simply need to follow the
instructions displayed on each page, and
when completed, click the NEXT button.

¢ Back Cancel |
To calibrate a 1510A unit you will 7|
need a hlgh accuracy voltmeter and The Acceptance Check Wizard is a procedure that guides you
the cables listed. thru the process of checking the accuracy of the 1510A.

You will need the following:

A high accuracy voltmeter with 8% digit or better resolution
7500-7535 Precision Charge Calibration Adapter
7500-7531 Low Noise Single Ended to Calibration Adapter cable
7600-7532 Low Noise Differential to Calibration Adapter cable
7500-7533 Single Ended Calibration Adapter to DVM cable
7500-7434 Differential Calibration Adapter to DVM cable
6001-2001 USB Cable

00:00:39 < Back Next > Cancel
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Connection to the 1510A unit
Before continuing, ensure that the
communications cable has been
connected between the 1510A and the
computer that is running the Calibration
Wizard.

After making the connection, turn the
1510A on.

After turning the 1510A on, continue by
pressing the Mext button.

4-3.5 Interrogating the unit under
test

The next step in the Calibration Wizard
uploads the units’ serial number and
software version information. Verify
these numbers with those found on the
label affixed to the back of the unit.

Continue by pressing the Next button.

Connect to Channel A -

Connect the 7500-7533 cable between
the 1510A Channel A output connector
and the input to the voltmeter.

Set the voltmeter for AC RMS readings.

After making the connections, continue
by pressing the Next button.
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4-3.6 Starting the Channel A Low
range AC calibration

Click in the Voltage Reading window and
enter the reading of the voltmeter.

Verify that the voltmeter is set for AC
RMS readings.

NOTE - If your voltmeter is not
capable of displaying voltage in
RMS units, you may click on one of
the selector buttons to have the
meter reading recorded in PK
(peak) or Pk-Pk (peak to peak)
units.

After entering the reading, continue by
pressing the Mext button.

Channel A Low range #2 AC
calibration

Click in the Voltage Reading window and
enter the reading of the voltmeter.

Verify that the voltmeter is set for AC
RMS readings.

After entering the reading, continue by
pressing the NMext button.

Channel A Low range #3 AC
calibration

Click in the Voltage Reading window and
enter the reading of the voltmeter.

Verify that the voltmeter is set for AC
RMS readings.

After entering the reading, continue by
pressing the NMext button.
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Channel A mid range #1 AC
calibration

Next, click in the Voltage Reading window
and enter the reading of the voltmeter.

Verify that the voltmeter is set for AC
RMS readings.

After entering the reading, continue by
pressing the Mext button.

Channel A mid range #2 AC
calibration

Next, click in the Voltage Reading window
and enter the reading of the voltmeter.

Verify that the voltmeter is set for AC
RMS readings.

After entering the reading, continue by
pressing the Mext button.

Channel A mid range #3 AC
calibration

Next, click in the Voltage Reading window
and enter the reading of the voltmeter.

Verify that the voltmeter is set for AC
RMS readings.

After entering the reading, continue by
pressing the NMext button.
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Channel A high range #1 AC
calibration

Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the voltmeter is set for AC
RMS readings.

After entering the reading, continue by
pressing the Mext button.

Channel A high range #2 AC
calibration

Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the voltmeter is set for AC
RMS readings.

After entering the reading, continue by
pressing the Mext button.

Channel A high range #3 AC
calibration

Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the voltmeter is set for AC
RMS readings.

After entering the reading, continue by
pressing the NMext button.
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Channel A DC offset calibration
Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Set the voltmeter for DC volts readings.

After entering the reading, continue by
pressing the Mext button.

Channel A DC Slope Low Range #1
calibration

Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the voltmeter is set for DC
voltage readings.

After entering the reading, continue by
pressing the Mext button.

Channel A DC Slope Low Range #2
calibration

Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the voltmeter is set for DC

voltage readings.

After entering the reading, continue by
pressing the NMext button.
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Channel A DC Slope Low Range #3
calibration

Next, click in the Voltage Reading window
and enter the reading of the voltmeter.

Verify that the voltmeter is set for DC
voltage readings.

After entering the reading, continue by
pressing the Mext button.

Channel A DC Slope Mid Range #1
calibration

Next, click in the Voltage Reading window
and enter the reading of the voltmeter.

Verify that the voltmeter is set for DC
voltage readings.

After entering the reading, continue by
pressing the Mext button.

Channel A DC Slope Mid Range #2
calibration

Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the voltmeter is set for DC

voltage readings.

After entering the reading, continue by
pressing the NMext button.
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Channel A DC Slope Mid Range #3
calibration

Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the voltmeter is set for DC
voltage readings.

After entering the reading, continue by
pressing the Mext button.

Channel A DC Slope High Range #1
calibration

Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the voltmeter is set for DC
voltage readings.

After entering the reading, continue by
pressing the Mext button.

Channel A DC Slope High Range #2
calibration

Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the voltmeter is set for DC

voltage readings.

After entering the reading, continue by
pressing the NMext button.
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Channel A DC Slope High Range #3
calibration

Next, click in the Voltage Reading window
and enter the reading of the voltmeter.

Verify that the voltmeter is set for DC
voltage readings.

After entering the reading, continue by
pressing the Mext button.

Bridge Mode offset calibration
Next, click in the Voltage Reading window
and enter the reading of the voltmeter.

Verify that the voltmeter is set for DC
voltage readings.

Be sure to wait for the bridge output
voltage to stabilize.

After entering the reading, continue by
pressing the NMext button.

Bridge Mode #1 calibration
Next, click in the Voltage Reading window
and enter the reading of the voltmeter.

Verify that the voltmeter is set for DC
voltage readings.

Be sure to wait for the bridge output
voltage to stabilize.

After entering the reading, continue by
pressing the NMext button.
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Bridge Mode #2 calibration
Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the voltmeter is set for DC
voltage readings.

Be sure to wait for the bridge output
voltage to stabilize.

After entering the reading, continue by
pressing the Mext button.

Bridge Mode #3 calibration
Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the voltmeter is set for DC
voltage readings.

Be sure to wait for the bridge output
voltage to stabilize.

After entering the reading, continue by
pressing the NMext button.

4-3.7 Starting the Channel B
calibration

Next, connect the 7500-7533cable to the
1510A Channel B output connector and
the input to the voltmeter.

Set the voltmeter for AC RMS readings.

After moving the cable, continue by
pressing the NMext button.
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Channel B Low range#1 AC
calibration

Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the voltmeter is set for AC
RMS readings.

After entering the reading, continue by
pressing the Mext button.

Channel B Low range#2 AC
calibration

Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the voltmeter is set for AC
RMS readings.

After entering the reading, continue by
pressing the Mext button.

Channel B Low range#3 AC
calibration

Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the voltmeter is set for AC
RMS readings.

After entering the reading, continue by
pressing the NMext button.
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RMS readings.
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Channel B high #1 AC calibration
Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the voltmeter is set for AC
RMS readings.

After entering the reading, continue by
pressing the Mext button.

Channel B Mid high #2 AC
calibration

Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the voltmeter is set for AC
RMS readings.

After entering the reading, continue by
pressing the Mext button.

Channel B high #3 AC calibration
Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the voltmeter is set for AC
RMS readings.

After entering the reading, continue by
pressing the NMext button.
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4-3.8 Starting the Single Ended
charge calibration —

Next, connect the 1510A to the
voltmeter as illustrated using the charge
calibration adapter and associated
cables.

Set the voltmeter for AC RMS readings.
When all cables have been connected,

turn ON the adapter and click on the
NEXT button.

r; 1510A Calibration Wizard - SE Charge Connection

1510A Calibration Kit
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15104 Calibrator

VSE Cable
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Cancel

NOTE

To ensure accuracy, do not allow the cables to move
during this series of tests. Even small motion of the cable
can induce measurement errors.

Low Range #1 Single Ended charge
calibration

Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the voltmeter is set for AC
RMS readings.

After entering the reading, continue by
pressing the Mext button.
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Low Range #2 Single Ended charge
calibration

Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the voltmeter is set for AC
RMS readings.

After entering the reading, continue by
pressing the Mext button.

Low Range #3 Single Ended charge
calibration

Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the voltmeter is set for AC
RMS readings.

After entering the reading, continue by
pressing the NMext button.

Mid Range #1 Single Ended charge
calibration

Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the voltmeter is set for AC
RMS readings.

After entering the reading, continue by
pressing the NMext button.
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Mid Range #2 Single Ended Chal‘ge #1510 Calibration Wizard - Channel A SE CHARGE - MID R =10
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After entering the reading, continue by
pressing the Mext button.
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After entering the reading, continue by
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NOTE

1510A Calibration Kit

To ensure accuracy, do not allow the cables to move
during this series of tests. Even small motion of the cable
can induce measurement errors.

NOTE

The DE output cable has shield drain banana plugs at each
end of the cable. Place one drain plug connector into the
Case Ground connector on the Calibration Adapter, and
unless there is a serious noise issue with your test set-up,
do not connect the grounding banana plug at the DVM.

Low Range #1 Differential charge
calibration

Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the voltmeter is set for AC
RMS readings.

After entering the reading, continue by
pressing the Mext button.

Low Range #2 Differential charge
calibration

Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the voltmeter is set for AC
RMS readings.

After entering the reading, continue by
pressing the Next button.
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Low Range #3 Differential charge
calibration

Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the voltmeter is set for AC
RMS readings.

After entering the reading, continue by
pressing the Mext button.

Mid Range #1 Differential charge
calibration

Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the voltmeter is set for AC
RMS readings.

After entering the reading, continue by
pressing the Mext button.

Mid Range #2 Differential charge
calibration

Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the voltmeter is set for AC
RMS readings.

After entering the reading, continue by
pressing the NMext button.
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Mid Range #3 Differential charge
calibration

Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the voltmeter is set for AC
RMS readings.

After entering the reading, continue by
pressing the Mext button.

High Range #1 Differential charge
calibration

Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the voltmeter is set for AC
RMS readings.

After entering the reading, continue by
pressing the Mext button.

High Range #2 Differential charge
calibration

Next, click in the Voltage Reading
window and enter the reading of the
voltmeter.

Verify that the voltmeter is set for AC
RMS readings.

After entering the reading, continue by
pressing the Mext button.
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High Range #3 Diffel‘ential Chal‘ge [# 15104 Calibration Wizard - Channel A DE CHARGE - HIGH R =10 x|
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RMS readings.
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ABAPTER

After entering the reading, continue by
pressing the Mext button.

Channel & Yoltage Reading

7.0000 w=

Pk PkPk = RMS

4-3.10 Reviewing and
Downloading calibration factors cBack [ Hewr | Corce
The calibration procedure is nearly
complete. Review the calibration

constants for each of the different

outputs to ensure that the Low range, ~ (SEECHaIEEMEIEIEEIEE e
Mid range and High range numbers are o [ 155 || Lonfoge [ 1503050 ||| LonFge [ 1600500
near 1.000 and that the offset factors MidFange | 100000000 | MidRarge | TODDOCD | MigRangs | 100000000
are near 0.0000. For the 1510A, verify MihRange | 100000000 | HighRange | 10000000 | HighRenge | 100000000
that the Phase is near zero. Chenmelé, - DC Qlfet

Low Range (0.00000000 Mid Range 0.00000000 High Range I 0.00000000

Channel & - Bridge Mod

Slope 1.00000000 Offset I 0.00000000

Calibration factors should nominally
be near 1.0000, with an allowable range

Channel B - Yolage — Phase Corection @ 10 KHz———— Channel & - DC Yaoltage——

from 0.9000 to 1.1000. If any of the LowRangs | 100000000 | Low Rangs 0,00 LowRange | 1.00000000
values are beyond these limits, the unit MdRenge | 10000000 | MidFange | 000 | MicRange | 100000000
may still be able to aligned, but there HighRangs | 1.00000000 | | HighRangs | 00 Hih Range | 100000000

may be internal component damage that oot | i e

should be investigated. Check with your
MTI Instruments representative. Biman | T ] e | Canee

DC Offset factors should be very near
the value 0.0000 ranging from a low

E" 15104 Calibration Wizard - New Calibration Factors =10 x|

. Channel & - “altag SE Charg DE Charai
value of - 0.0300 to a high value of + o o] e e
0.0300. If any of the offset values are N R e
beyond these ||m|ts, the unit may still be HghRenge | 1/CO000000 | ighRare | 100000000 | High Aange | 100000000

able to aligned, but there may be

Channel & - DC Offset

internal Component damage that should LowRangs | 0.00000000 Mid Renge | 0.00000000 High Range | 00000000
be investigated. Check with your MTI Chornl - e

. Slope 1.00000000 Offset 0.00000000
Instruments representative. - I

Channel B -- Voltage — Phase Comection & 10 KHz——— Channel & -~ DCVoltage ——
LowRangs | 100000000 |  Low Range 0.00 Low Fange | 1-02000000
A\} n H
If all factors are “reasonable” click the Midfenge | 10000000 | MdRage | 000 | Mdange | 100000
DOWNLOAD FACTORS button to HighRange | 100000000 | HighFange 000 High Fiangs | 100000000

update the 1510A unit memory. —— -
Otherwise, click CANCEL. ||

18:14.09 Bimep | < Bock

Cancel

If factors were downloaded, verify that
the Download button has grayed-out as
illustrated here.
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To save the recently computer 2]
calibration factors on the PC computer, Save in: | ) Configurations x| = E ek E-

press the SAVE NEW FACTORS button
and a Windows dialog box will be
displayed to allow saving the factors
where desired.

After all saving and recording has been

. . File hame: E ndU zerCalibration. IM| 5
accomplished, click the MEXT button. PSR [ e |
Save a3 ype: IINI File [*.irii) j Cancel |/
2
=

Calibration has been completed

Click the FINISH button.

Calibration Completed

18:17:03 < Back I Finizh I Cancel

This is the end of the 1510A Calibration Wizard Procedure
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