
MESA LABORATORIES, INC.
DataTrace® RF Standard Operating Procedure

Release Date: May 14, 2008

Page: 1 of 40

STANDARD OPERATING
PROCEDURE

For the
DataTrace®  MPRF SYSTEM

APPROVALS:

Technical Reviewer:
Name: _____________________________________ Date: ______________

Title: ____________________________________________________________

Process/System Validation:
Name: _____________________________________ Date: ______________

Title: ____________________________________________________________

Technical Services:
Name: _____________________________________ Date: ______________

Title: ____________________________________________________________

Quality Control:
Name: _____________________________________ Date: ______________

Title: ____________________________________________________________

Management:
Name: _____________________________________ Date: ______________

Title: ____________________________________________________________



MESA LABORATORIES, INC.
DataTrace® RF Standard Operating Procedure

Release Date: May 14, 2008

Page: 2 of 40

CONTENTS
1. Purpose
2. Scope
3. Safety

3.1. DataTrace® RF MPRF Tracers
3.2. Batteries

4. Equipment
5. Reference
6. DataTrace® RF System

6.1. System Description
6.2. PC Interface System

6.2.1. DataTrace® RF (DTRF) Software
6.3. Tracers
6.4. Battery Replacement Procedures

7. System Access
7.1    Establishing Security Levels

8. Procedures
8.1. System Connection
8.2. Installing DTRF Software
8.3. Operating the DTRF Program
8.4. Programming Tracers for Study
8.5. Reading Collected Data
8.6. Analyzing Data and Generating Reports

8.6.1. Print Data Reports
8.6.2. Graph Collected Data
8.6.3. Export Collected Data to Spreadsheet

8.7. Verifying Calibration
8.7.1. Temperature Tracer
8.7.2. Humidity Tracer
8.7.3. Pressure Tracer

8.8. Calibration
8.8.1. Temperature Tracer
8.8.2. Humidity Tracer
8.8.3. Field Calibration Procedure
8.8.4. Pressure Tracer
8.8.5. Disable Field Calibration

8.9. DataTrace® RF Audit Trail
8.9.1. Viewing Audit Trail



MESA LABORATORIES, INC.
DataTrace® RF Standard Operating Procedure

Release Date: May 14, 2008

Page: 3 of 40

1. Purpose

Provide an operational procedure that describes the setup and use of the DataTrace® RF
system.

2. Scope

The Standard Operating Procedure for the DataTrace® system provides:
 Safety information
 A listing of DataTrace® RF system equipment
 A description of the DataTrace® RF system
 Information on establishing security
 Instructions for using the DataTrace® RF system

3. Safety

The following safety considerations and precautions will be observed during the use of the
DataTrace® system.

3.1. DataTrace® RF Tracers

 Handle the DataTrace® RF components carefully, they are precision instruments.
 DataTrace® data loggers are rated intrinsically safe. Any substitution of Tracer

components with non-DataTrace® RF approved components could compromise that
rating.

 Do not heat MPRF Tracers above 140°C.
 Clean the Tracers and allow them to return to ambient temperature before attempting to

communicate through the PC Interface.
 To maintain the seal for all Tracers, replace and properly lubricate the new O-ring,

whenever the Tracer is opened. Ensure that the Tracer cover is properly secured before
using.

 Tracers should be kept in their Storage Modules or their storage case when not in use
which protects the Tracers from damage. A Tracer’s probe is its most vulnerable
component which can be bent, nicked, dinged, and broken if not protected properly.

 Use a mild detergent and warm water to clean the Tracers between tasks. If non water
soluble residue remains on the Tracer, use an appropriate solvent followed immediately
by a warm water and detergent bath. Stubborn materials can be removed from the
Tracers with plastic scrubbing pads or soft copper wool dipped in alcohol.

 Periodically check the DataTrace® Tracers against a known reference standard such as a
National Institute of Standards and Technology (NIST) standard to verify their calibration.
The total system uncertainty should not be more than 25% of the accuracy desired for the
calibration. (Reference: ANSI Z540-1-1994 10.2b.).

 Do not use any wrenches, pliers, vices, or other mechanical means to screw on or tighten
the Tracer battery cover. The Tracer gripper is adequate to close and seal the battery
compartment if all procedures are followed. Using any other device may damage the
Tracer and make it unusable.
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3.2. Batteries

 DataTrace® batteries for the MPRF type Tracers are field replaceable 3.6 Volt dc Lithium
Thionyl Chloride batteries.

 The batteries used in the DataTrace® equipment are specially designed for this
application. USE ONLY BATTERIES SUPPLIED BY DataTrace®. Trying to use any
other lithium battery will void the equipment warranty and could damage DataTrace®

equipment.
 Caution needs to be paid to the handling, storage, and disposal procedures of Lithium

batteries. Follow these instructions completely. Deviations from this procedure could
damage the battery, or DataTrace® equipment, and/or cause operator injury.

 Do not attempt to recharge, disassemble, or incinerate DataTrace® batteries.
 Do not heat MPRF batteries above 140°C.
 Note the warning labels on the batteries or battery trays.
 The battery should be replaced by a qualified technician in an anti-static and non-

hazardous environment.
 Disposal of spent batteries must comply with local, state, and federal regulations.

4. Equipment

DataTrace® RF PC Interface system includes the Interface module, a USB cable, and
DTRF software.
Multiple DataTrace® MPRF Tracers.
A computer with minimum requirements as defined in section 6.2.1.

5. Reference

The DTRF Operator Manual is installed on the target computer during the normal installation
process. It is also accessible on the DTRF CD.

6. DataTrace® System

Accurate knowledge of processing times and process parameters provides increased confidence
that products and processes satisfy the operational requirements and meet any applicable
regulatory requirements. The DataTrace® system collects process data with minimal disruption to
the process because the Tracers can be placed directly into the target application. The DataTrace
RF system also allows collection of data in real time. The (DTRF) software provides the Interface
for computer communication to program and read Tracers; it also receives the radio transmission
of data from the process. Following data collection and retrieval, the program can be used to
analyze and manage the collected data. The Tracers are completely self-contained sensors.
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6.1. System Description

The DataTrace® System is comprised of two primary components. First, is the PC Interface
System for programming, reading, and communicating with the Tracers, and, second, are the
MPRF Tracers which are miniaturized data recording devices.

The DataTrace® PC Interface and Tracers together collect and create permanent records of a
process. The Tracer is designed to travel with products inside containers as these products
proceed through a processing environment. This vital information is obtained without depending
upon external connections; the Tracers are completely self-contained sensors.

The MPRF Tracers collect and store up to 8,000 data samples during any programmed cycle. By
following the instructions displayed on the computer, the Tracer is programmed to capture and/or
transmit data via radio. Place the Tracer in the process. When the run is completed, remove the
Tracer from the process, clean it off, then reinsert it in the Interface Module and recover the
collected data. Data can be reviewed in tabular or graphical form. The Tracer can then be
reprogrammed for its next assignment. The MPRF can also be configured as a transmitter to
send collected data in real time to the receiving computer workstation. This requires a special
Program routine to enable the radio functions in DTRF.

Store the DataTrace System in an area where the ambient temperature remains within the range
of 10 to 50 degrees Celsius (50 to 122 degrees Fahrenheit); relative humidity should stay
between 0 to 99 percent, non-condensing.

6.2. PC Interface System

MPRF Interface Module:

The MPRF Interface receives its operating power through a USB port. It is advisable to maintain
the connection in order to keep the Interface “charged”.

Cleaning procedures for the DataTrace® RF PC Interface are similar to those for the
computer. Refer to the computer’s Guide to Operations for information on its care. These same
procedures will be sufficient to care for the PC Interface.

6.2.1. DataTrace® RF (DTRF) Software

SYSTEM REQUIREMENTS:

The DTRF program is designed for use under any Windows 32-bit Operating System, such as,
Windows 2000, Windows XP¸ or Windows Vista.

The following is the minimum system requirements for operating the DTRF program.

Pentium 4CPU – 2.0 GHz
512MB RAM
100MB of free hard disk space
Windows 2000, XP, or Vista Operating System
1 Free USB Port
1 CD ROM drive
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6.3. Tracers

Maintaining the Tracers and the PC Interface is primarily a matter of applying common sense.

Tracers are designed for harsh environments and the rigors of traveling with products through the
process, recording and transmitting data profiles. The greatest risk to a Tracer is being dropped
onto a hard surface. The sensing probe or the electronics could be damaged by the impact.

6.4. Battery Replacement Procedures

The Field Replaceable Battery for Micropack RF Tracers allows the user to change the battery of
the unit without the necessity of sending the Tracer to the factory.

This section describes the disassembly, battery installation, and reassembly for the MPRF. While
the procedures for changing the battery are simple and straight forward, adherence to these
procedures is necessary to protect the Tracer from damage.

Please note that replacement of the battery does not automatically recalibrate the Tracer. Normal
calibration procedures should be instituted to have each Tracer factory calibrated at least once
each year or in conformance with your in-house procedures.

CAUTION:

Caution needs to be paid to the handling, storage, and disposal procedures of Lithium
batteries. The appropriate procedures are described in this document. Follow these
instructions completely. Variations to this procedure could damage the battery, or
DataTrace

®
 equipment, and/or cause operator injury. Note carefully the battery warning

labels on the batteries or battery trays and disposal of spent batteries must comply with
local regulations.

NOTE:

The battery used in the DataTrace
®
 equipment is specially designed for this application.

USE ONLY BATTERIES SUPPLIED BY Mesa Laboratories. Attempting to use any other
lithium battery will void the DataTrace

®
 equipment warranty and could damage DataTrace

®

equipment.

Materials Needed

 DataTrace
®
 MPRF Tracer(s)

 Lithium Battery(ies), 1/2AA or Full AA to match Tracer style
 Tracer O-Ring(s)
 O-Ring Grease
 Tracer Gripper
 A Supply of Clean, Dry Cloths

Battery replacement in the Micropack RF is a simple and straight forward procedure. However,
care must be taken that these procedures are followed completely to avoid equipment damage or
personal injury. Note that there are two battery systems in the DataTrace RF network system:
Trace and Repeater. See below for MPRF Repeater Battery Replacement

We recommend that battery replacement for the MPRF Tracers take place in a dry, well-lit
workstation. The best place for this activity would be close to the location that Tracers are stored
and programmed and that Tracer batteries are stored.
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DO NOT USE ANY WRENCHES, PLIERS, VICES, OR ANY OTHER MECHANICAL MEANS
TO LOOSEN OR UNSCREW THE TRACER BATTERY COVER. THE TRACER GRIPPER IS
ADEQUATE TO OPEN AND CLOSE THE BATTERY COMPARTMENT. USING ANY OTHER
DEVICE MAY DAMAGE THE TRACER AND MAY MAKE REASSEMBLY IMPOSSIBLE.

1. Clean and dry the Tracer body completely. Make sure no process residue remains on
the Tracer body that could cause the Tracer to slip from your grasp during the battery
change procedure or could contaminate the battery compartment during battery
replacement.

2. Place the Tracer Gripper over the top ring. Grasp the
Tracer as shown. Do not attempt to twist the amber
colored circuit housing as this could cause damage
to the electronics.

3. Hold the Tracer between your thumb (on the bottom
of the amber case) and index and middle fingers (on
either side of the probe) and squeeze tightly. Loosen
the Top ring. Keep pressure on the Tracer in order to
compress the internal springs; allowing the ring to

rotate freely and be easily unscrewed.

4. Once the Top ring is free, remove it by sliding it over the sensor and gently fold the
sensor aside to expose the battery. Remove the old battery by grasping it and pulling
it out or by turning the case over until it falls out.

5. Dispose of the battery appropriately per local regulations.

WARNING: DO NOT RECHARGE, DISASSEMBLE, OR INCINERATE THE BATTERY.

6. Examine the battery compartment for any signs of contamination, corrosion or liquid
intrusion. If damage is detected or contamination is noted, return the Tracer to the
factory for repair. Verify the O-ring is in place and intact.

7. The O-ring must be replaced any time the battery compartment is opened. Remove
the old O-ring by sliding it over the sensor and discarding it. Clean any residue and
grease from the threads and adjacent areas including the O-Ring groove on the
Tracer body with a clean, lint-free cloth.

8. Before installing the new O-ring, apply a thin coat of silicone vacuum grease to the O-
Ring.

 Use a very small amount of grease on your thumb and index finger.

 Place the O-Ring between these two fingers and gently pull the O-Ring through
the grease until a light coating of grease completely covers the surface of the O-
Ring.

9. Carefully slide the new O-Ring over the sensor and seat in the O-ring groove.

10. Clean any residue and grease from the threads and adjacent areas including the O-
Ring groove with a clean, lint-free cloth.
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You are now ready to reassemble the Tracer with a new battery. We strongly recommended that
you do NOT leave Tracers unassembled. Damage to components could occur making your
Tracers unusable.

11. Obtain a fresh battery from the battery tray. Do not remove more batteries than you
need.

12. Note the polarity of the battery and polarity indicator markings on the side of the
Tracer. Place the battery in the Tracer matching the indicated polarity.

13. Fold the sensor back onto the Tracer Body and verify it is aligned and that the O-Ring
has not become displaced or pinched. Place the Top Ring over the sensor and
tighten. Hold the assembly as described in #2 above. Take care not to spin or twist
the lower amber colored housing as this could cause damage to internal components
during reassembly.

14. Wait approximately 20 seconds after the Tracer is reassembled with a new battery
before trying to communicate with the Tracer. This allows the circuitry to "re-boot"
following the battery change.

The reassembly process is now complete and your Tracer(s) is ready for use in your process.

Following reassembly, always perform the Test Tracer procedure. This will assure that the battery
is functioning properly, the electronics are reset correctly, and the Tracer is initialized. During the
Test Tracer procedure, you will be asked if the battery was changed. Answer "Yes". Failure to do
so will cause the battery gauge to be inaccurate.

Upon re-initializing the Tracer for the new battery, you will be instructed to place the Tracer aside
for a few minutes. During this time the Tracer will perform an automatic depassivation procedure
on the battery. After the time has elapsed, perform the Test Tracer procedure again to verify
proper measurements and communications.

If the Test Tracer procedure fails, remove the battery for 20 seconds, reinstall the same battery in
the Tracer. Verify the battery was installed with the proper polarity. Wait 20 seconds then perform
the Test Tracer procedure again. Should the procedure fail a second time, remove the battery
and replace it with a new one. Perform the Test Tracer procedure again. If it fails a third time,
return the Tracer to the factory for service.

MPRF REPEATER BATTERY REPLACEMENT PROCEDURES
Materials Needed

 DataTrace® MPRF Repeater(s)
 D size Lithium Battery(ies)
 Repeater O-Ring(s), Optional
 O-Ring grease, Optional
 A Supply of Clean, Dry Cloths

Battery replacement in the Micropack RF is a simple and straight forward procedure. However,
care must be taken that these procedures are followed completely to avoid equipment damage or
personal injury. Note that there are two battery systems in the DataTrace RF network system:
Tracer and Repeater. See below for MPRF Repeater Battery Replacement
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We recommend that battery replacement for the MPRF Tracers take place in a dry, well-lit
workstation. The best place for this activity would be close to the location that Tracers are stored
and programmed and that Tracer batteries are stored.

DO NOT USE ANY WRENCHES, PLIERS, VICES, OR ANY OTHER MECHANICAL MEANS
TO LOOSEN OR UNSCREW THE TRACER BATTERY COVER. THE TRACER GRIPPER IS
ADEQUATE TO OPEN AND CLOSE THE BATTERY COMPARTMENT. USING ANY OTHER
DEVICE MAY DAMAGE THE TRACER AND MAY MAKE REASSEMBLY IMPOSSIBLE.

1. Clean and dry the Repeater body completely. Make sure no process residue remains
on the Repeater body that could cause the Repeater to slip from your grasp during
the battery change procedure or could contaminate the battery compartment during
battery replacement.

2. Grasp the Repeater and unscrew (counter-clockwise) the battery cover. To minimize
thread wear and facilitate this process, a small amount of pressure can be applied in
order to counteract the internal spring force. Do not attempt to twist the amber
colored circuit housing as this could cause damage.

3. Once the battery cover is free, remove the old battery and dispose of the battery
appropriately per local regulations. DO NOT TRY TO RECHARGE, DISASSEMBLE,
OR INCINERATE THE BATTERY.

4. Verify the O-ring is in place and intact on the circuit side of the Repeater. Examine
the battery compartment for any signs of contamination, corrosion or liquid intrusion.
If damage is detected or contamination is noted, return the Tracer to the factory for
repair.

O-ring replacement is optional; if your Repeaters are periodically serviced at Mesa
Laboratories, Inc. the O-rings will have been replaced as a matter of standard
service. The O-ring need not be replaced if the Repeater is not exposed to harsh
environments. If the O-ring is not being replaced proceed to Item 9.

5. If the O-ring is being replaced, Remove it from the O-ring groove discard it. Clean
any residue and grease from the threads with a clean, lint-free cloth.

6. Before installing the new O-ring, apply a thin coat of silicone vacuum grease (in the
Maintenance Kit) to the O-Ring.

 Use a very small amount of grease on your thumb and index finger.

 Place the O-Ring between these two fingers and gently pull the O-Ring through
the grease until a light coating of grease completely covers the surface of the O-
Ring.

7. Carefully place the new O-Ring in the O-ring groove.

8. Clean any residue and grease from the threads and adjacent areas including the O-
Ring groove with a clean, lint-free cloth.

You are now ready to reassemble the Repeater with a new battery. We strongly recommended
that you do NOT leave Tracers or Repeaters unassembled. Damage to components could
occur making your Tracers unusable.
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9. Obtain a fresh battery from the battery tray. Do not remove more batteries than you
need. Verify the presence of an insulator ring on the bottom of the battery. Do not
use a battery that does not posses this insulator!

10. Note the polarity of the battery and polarity indicator markings on the side of the
Repeater. Place the battery in the Repeater matching the indicated polarity.

11. Screw the battery cover back on to the Repeater circuit assembly. Verify the O-Ring
has not become displaced or pinched. Take care not to spin or twist the amber
colored circuit housing. Using a little pressure to counteract the spring will facilitate
the process.

12. Wait approximately 20 seconds after the Repeater is reassembled with a new battery
before trying to communicate with the Repeater. This allows the circuitry to "re-boot"
following the battery change.

Following reassembly, always perform the Test Tracer procedure. This will assure that the
battery is functioning properly, the electronics are reset correctly, and the Repeater is
initialized. During the Test Tracer procedure, you will be asked if the battery was changed.
Answer "Yes". Failure to do so will cause the battery gauge to be inaccurate.

If the Test Tracer procedure fails, remove the battery for 20 seconds, reinstall the same battery in
the Repeater. Verify the battery was installed with the proper polarity. Wait 20 seconds then
perform the Test Tracer procedure again. Should the procedure fail a second time, remove the
battery and replace it with a new one. Perform the Test Tracer procedure again. If it fails a third
time, return the Tracer to the factory for service.

7. System Access

The DataTrace® RF System security is designed for three levels of users:

System Administrator – Responsible for assignment and maintenance of user accounts
and defines the DataTrace® RF system configuration.

Data and Utilities – Programs Tracers and reads collected data from process studies,
prints data and graphical reports, archives and restores data files, and exports data to
external programs.

Data Only – Programs Tracers and reads collected data from process studies, and prints
data and graphical reports.

7.1. Establishing Security Levels

DTRF can be installed with security capabilities that include password protection and data
encryption. When enabled, access to various program functions can be strictly controlled. In
addition, the program can enable "Electronic Signature" capabilities for compliance with USFDA's
21 CFR Part 11.

DO NOT USE A SECURITY LEVEL THAT IS NOT REQUIRED BY GOVERNMENT
REGULATION OR CORPORATE REQUIREMENTS!

The level of password protection is determined during program installation and can not be
modified after the installation is complete. There are three levels of security: "None", "Simple",
and "Complete".
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Note that an “Audit Trail” is created in all levels of security in the DTRF program. The System
Auditing function generates and maintains an audit trail for certain system events and user
activities and stores them in a secure, encrypted table, and includes all events since the DTRF
program was installed. This table includes: User ID, a date/time stamp, and an action description.
The Audit Trail table can be reviewed and/or printed whenever necessary.

None allows the user or users to access all functions of the program without restriction. It
bypasses most of the cryptographic features of the program. DTRF provides a
sophisticated verification of data integrity (SHA-1 algorithm) each and every time you
collect and retrieve data. This level is adequate and appropriate for most users of the
DataTrace system.

Simple, in addition to the SHA-1 algorithm, requires that the user login in order to access
the program. Each user is then assigned one of three possible authorization levels: "Data
Only", "Data and Utilities", or "Administrator". These authorization levels allow access
only to those function levels of the program that the user has been approved for. This
security level does not implement data signing or auditing necessary to meet USFDA's 21
CFR Part 11.

Complete complies with USFDA's 21 CFR Part 11 and, in addition to the password
protection provided with Simple Security, it provides for "Electronic Signatures".

For the two levels of enhanced security available for DTRF: “Simple” and “Complete”, the System
Administrator (Administrator) should make the initial installation of the DTRF program. The
Administrator assigns passwords and authorization levels and is responsible for system security.

The following provides an overview of the procedures for enabling the secure levels of program
operation.

1. During installation the user selects the level of security that the DataTrace® RF for
Windows will function under. If "Simple" or "Complete" security is to be enabled, the
individual that is assigned the Administrator role should be involved in the installation of
the DTRF program.

2. The first time DTRF is started following installation with an enhanced security level
designated, the Login screen appears.

3. Enter "admin" as the Login and "admin" as the Password. This is only valid the first time
the program is used following installation, the Password will be changed later.

4. After "admin", "admin" is entered, a dialog box will appear requiring a new Password.
Change the Password as instructed on the dialog box: with a minimum of 8 characters
and at least one of them must be numeric, no spaces.

There will be a delay while the new Password is recorded, encrypted, stored, and
registered.

This is the only Password that will work at the Administrator level. This is important
because the Administrator is the only one that has access to the SETUP tab and assigns
the authorization levels for other users.
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5. The SETUP tab, in enhanced security modes includes all of the program configuration
functions plus the USERS Tab. The USERS Tab allows the Administrator to establish
new users. This function is only accessible by the Administrator.

The Administrator adds a user by clicking the Add User button. A dialog box appears
asking for a user Login, the new user’s full name, and authorized security level.

Click the Save button and the new user is added to the Users List. The new user is active
and has access to his/her authorized levels when there is a check mark in the “Active”
check box of their User data.

A user can not be removed from the Users List, only deactivated. A user is deactivated
by removing the check mark from the Active check box.

6. The first time a new user tries to enter into the program, they will be asked for the login
information that was created by the Administrator. On the first time, and only on the first
time, the new user enters the login entry for both the Login and Password. A dialog box
will appear and require that the new user change to a new Password. Change the
Password as instructed on the dialog box: with a minimum of 8 characters and at least
one of them must be numeric, no spaces.

7. A regular user has only two options for authorization levels: "Data Only" or "Data and
Utilities". No one has access to the Setup options except the Administrator.

While the above discussion defines the Password security that is enabled for both "Simple" and
"Complete" security in DTRF, it does not address the additional capabilities required for
"Complete" security. Specifically, this includes "Signing" capabilities required by the USFDA 21
CFR Part 11, commonly referred to as "Electronic Signatures". The following functions occur only
in “Complete” security mode.

8. Data Signing in DTRF requires Tracer reads to be digitally "signed" by the user. When a
Read is attempted, the user is prompted for his/her User ID and Password. The program
then locates and verifies the user record in precisely the same manner as a login, then
further verifies that the login information matches the user that is currently logged into the
system. If successful, the user's private "signing key" is affixed to the profile along with
the User ID.

"Signing Keys" are electronic pairs of encrypted codes that uniquely define that a user is
who they say they are. These keys are a matched pair: one "public" and the other
"private". By comparing and verifying the user's "private" key, the DTRF program
validates the target profile. Upon retrieval, the profile exhibits the user's "public" key on
the profile.
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8. Procedures

This section describes the operation and use of the DataTrace® RF system, including:

 DataTrace® RF system connection
 Installing DTRF software
 Programming Tracers for a process study
 Reading collected data (logging and radio)
 Analyzing data and generating reports
 Verifying Tracer calibrations
 Calibrating Tracers
 Accessing the Audit Trail

8.1. System Connection

Connections for the DataTrace® RF System are very simple. The following details the procedures
to follow:

 Clear an area next to the computer as a work area where access to the USB port is
available.

 Arrange the MPRF Interface System components for easy access and reference. These
components include those items described in section 6 of this document.

 Position the Interface Cable to make connection with the computer’s USB port.

 Place the Interface Module in a convenient position adjacent to the computer.

8.2. Installing DataTrace® RF for Windows Software

SYSTEM REQUIREMENTS

Since you’ve acquired the DataTrace RF System, what do you need in the way of hardware
(physical equipment) to get your system up and running? This section will provide you with the
answer to that question. Your computer’s Guide to Operations and/or your computer supplier can
explain the correct set up of your computer system hardware if you have any questions.

The DataTrace
®
 RF program is designed for use under a Windows 32-bit Operating System, such

as, Windows XP, or Windows Vista.

The following is the minimum system requirements for operating the DTRF program.

Pentium 4 CPU – 2.0 GHz
512 MB RAM
100 MB of free hard disk space
XP or Vista Operating System
1 Free USB Port
1 CD ROM drive

As indicated, these are minimum requirements; we strongly recommend additional system
capabilities, especially the processor and RAM. They will greatly enhance the performance and
usability of your DataTrace RF system along with other programs on your computer.
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INSTALLING THE DataTrace
®
 RF PROGRAM

DataTrace
®
 RF includes an automatic installation program. If you have installed other Windows

programs you are familiar with this process. After the installation of the DTRF program, leave the
CD in the drive and connect the Interface to the USB port. This will start the installation of the
USB drivers for your DataTrace system (see the USB Installation section below).

1. Insert the DataTrace RF CD into your computer’s CD drive. The installation program
starts and the “DataTrace RF Installation” window is displayed. Follow the instructions
presented by the Installation Wizard.

2. Click on the Install / Update Database option. Follow the on-screen instructions and
accept the default options to install the database. When prompted, select the desired
security option.

3. After the database has been successfully installed, select the Install DataTrace
®
 RF

option. Follow the on-screen instructions and accept all default options to install the
DataTrace

®
 RF software application.

4. Adobe Acrobat Reader is required for viewing and printing reports. Install it now if it is not
already on your computer

5. After the installation is complete, when DataTrace
®
 RF is used for the first time, you will

be asked to set the Data Path. Accept the default option unless you intend to use a
Network Server for your data storage (see Network Installation below).

If a security option was selected, your system administrator must setup user accounts before
DataTrace

®
 RF can be launched (See Section 7, System Access above).

The software installation is complete.
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DataTrace RF USB Installation Instructions

The installation of the DataTrace USB Interface Driver is a simple procedure which identifies the
USB device to your computer's operating system. The USB driver is included on the DTRF
installation CD. Once installed, the Interface can be removed from, and reinstalled to, any USB
port on the computer. The DTRF program will recognize the Interface as a known hardware and
ready for communication immediately.

We recommend that the DTRF program be installed first, followed by the USB driver. Windows
will identify that new hardware has been connected when the USB cable and PC Interface are
plugged into the USB port for the first time. This will trigger the Windows New Hardware
Installation wizard.

The following instruction set assumes that the DTRF program is already installed.

USB Driver Installation

Connect the USB cable to the back of the USB Interface module, and then connect the other end
of the cable to an open USB port on your computer. Soon after this connection is made a
“balloon” will appear on the bottom right of your screen stating that “New Hardware Found” and
identifying it as “DATATRACE USB PCIF”. If the windows “New Hardware Found” balloon does
not appear or it does not indicate a DataTrace device review the USB Interface Troubleshooting
section in the DTRF Help.

The following “Found New Hardware Wizard” screen will appear within a few moments:

 Verify that the CD with the USB Driver is in the CD drive on your computer.
 Under the "What do you want the wizard to do?" select "Install the software automatically

(Recommended)".
 Click Next.

The next screen will appear.
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If the following message appears during the installation process, ignore it by pressing “Continue
Anyway” button.

The installation process will continue as the installation screen reappears.

When the files are retrieved and installed, the Next button will become active. Click the Next
button and the following screen will appear indicating that the DataTrace MPRF USB Interface
installation is complete.
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Click the Finish button.

Congratulations. Now that your DataTrace
®
 hardware is connected to your computer and you

have installed the DTRF program, you are ready to work with your system.

The installation program created a short cut to the DataTrace
®
 RF program on your desktop.

Double click the DTRF icon, which will start your program.

Network Installation

The DTRF database requires the user to specify the location where data will be stored. The
inquiry for this location occurs the first time DTRF is launched. The default data storage location
is on the local machine, but the system can be configured to store data on a network server and
thus allow data sharing among all computers using DTRF that are specified to store data at a
common location.

To install using a Network server:

 Create a folder on the Network server that will be the target for the DTRF data. Select an
appropriate folder name, such as “DataTrace DB”. This folder must have Read and Write
access rights and all users must have permissions to Read and Write to this server
location.

 Install DTRF on each of the remote workstations. When the DTRF Installation wizard
requests the data path, browse to, and select, the newly created folder.

Note: It is best to create the target folder on the network server first before any
installations occur on remote workstations.
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8.3. Operating the DTRF program

Most items and controls within DataTrace RF are intuitive, self-explanatory or conform to
standard conventions. The following is a quick overview of the functions and the basic steps
needed to use the DataTrace RF system.

To start the DataTrace RF program, double click on the DataTrace RF icon located
on the desktop. This will open the program providing access to all of the functions
for programming and retrieving data using Tracers as loggers or in real time.

When DTRF is first accessed, the Initial screen is displayed, which provides access
to the Program, Read, Radio, Test, Reports, Utilities, and Setup functions. Each of the icons for
these functions is displayed on the left side of the screen.

Click the System Setup Button to open the Setup window. Set your Comm Ports.
Browse and set other options if you wish.

Click the Program Tracers button. The Wizard will guide you through the Tracer
configuration and programming steps.

If you programmed MPRF (Radio capable) Tracers and want to see the data real
time, click the Radio button to access the Radio Network view. Within a few sample
intervals you should see data arrive.

Click the Test button to perform several diagnostic tests and reports on various
components of the network, including the Tracers.

Click the Read Tracers button to open the Read Tracers screen and download your
logged data.

Click the Reports button to generate printable reports and graphs in various formats
using current or previously saved data.

Click the Database Utilities to Export data, Archive or Delete unwanted profiles,
Backup data and settings or perform other maintenance on the database.

The next section provides a more detailed description of the operation of the DataTrace RF
system, with special emphasis on the MPRF Tracers.

Earlier versions of the DataTrace Tracers (such as MPII, FRB, and MPIII) can also be
programmed and data read with the RF system. Those instructions unique to certain systems are
noted at the appropriate point in this document.

DTRF will automatically search for connected USB Interfaces. It is important to connect your USB
Interface(s) to your computer’s USB ports prior to starting the application.
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8.4. Programming Tracers for Study

Click the Program Button to start the Program Tracers Wizard. This wizard consists of
four screens which are accessed sequentially by 'Next' or 'Back' buttons. The 'Next'
button will not be enabled until all required information on the current screen has been
properly entered; status messages will be displayed for missing or erroneous

information.

Of the four screens in the wizard, two are applicable only to MPRF Tracers. If you do not use this
type of Tracer, there is an option in the Setup|Preferences to skip the MPRF screens. Any
attempt to program an MPRF Tracer when these screens have been skipped will result in an error
and require proper completion of all screens.

On the first screen, select the Tracer Type to be programmed. Since you will be using the radio
function of the MPRF Tracers, enter the number of MPRF Tracers you will be using and pick a
radio Channel. The Channel Number is the zigbee channel on which the radio will operate.
Allowed values are 0 through 14. If there are other zigbee devices in use, it is preferable to define
the MPRF devices being programmed onto a different channel. When finished with these entries
click Next.

On the second screen choose the Date and Time you want the Tracers to start logging data. This
is normally referred to as the Start Time. Next, choose how often you want a data point to be
collected, normally referred to as the Interval or Logging Interval. If you want to use a Run ID, set
it or select the option you wish to use, such as Auto-Numbering. Click Next when finished.
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The third screen applies to MPRF type Tracers only. Choose whether the Tracer will continue to
log data until it is stopped, that is, data is read from it (downloaded), or whether it should stop
logging data at a particular time. (MPIII and MPII/FRB models only stop when they are read). In
this case, stop logging when memory is full. Click Next.

There are no entries necessary on the fourth screen. The entries are made automatically as the
Tracers are programmed. If you are programming a large number of Tracers, you can use Batch
Mode, but in this case do not enable Batch Mode Programming.

Place your Tracer in the Interface. Click Program.

Note:  The Program Tracer Wizard will not allow changing the Start Time or Interval once one
Tracer has been programmed. To do so, you must close the Program window and start over.

When finished, remove the Tracer from the Interface.
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Close the wizard by clicking on the Close button.

8.5. Reading Collected Data

There are two Read capabilities in DTRF. The first is a conventional reading procedure, similar to
earlier DataTrace programs and used on all Tracer versions that are using DTRF for data
collection and communication. This method stores data collected when a Tracer is in a logger
mode. To access this mode click the Read button on the Main screen.

The second is a real-time data collection method that displays data on a continuous basis on the
computer’s monitor. This mode is only available with the MPRF Tracers. To access this mode
click the Radio button on the Main screen.

Reading Logged Data

Click the Read button from the Main screen to access data retrieval functions.

Note: When entering the Read Tracers screen, a Tracer may be read automatically if the "Auto-
Read on Entry" option was selected in System Setup Preferences. The auto-read will be
attempted using the Tracer type last employed by the Read, Program or Test Tracer screens.

Choose the Tracer Type. If you intend to Read many Tracers, the Batch Read is more
convenient. Click the Read Button. Data will be saved automatically once the Tracer is read.
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Three views (tabs) are provided; a Summary view, a Profile view consisting of the data and time it
was logged, and a Graph view. Tracers may be read regardless of view. The Batch View menu
item can be used to view summaries, data and graphs of all Tracers read in the current session.

Data is automatically saved immediately after the Read is complete. Data is saved in the
format(s) specified by the Save Data options in system setup preferences.

Retrieving Radio Data

MPRF Tracers must first be configured and programmed in order for them to transmit data. Radio
Data Reception requires a MPRF Host Interface with antenna to complete the DTLInc radio
communications protocol.

Click the Radio button to open the Radio Network view.

When the programmed Start Time arrives (or within a logging Interval) data will arrive
at the computer in the following format.

Data display will begin as soon as radio data is received. Data can only be received for Tracers
transmitting on the Host receiver’s channel setting (displayed in the upper left corner). You can
access a more advanced data view by clicking on the View Data button at the upper right, or
using the mouse to select some or all of the Tracers and then right clicking on the grid to bring up
the radio options menu.
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There are five (5) views provided: the Summary View, History View, Graph View, Placement
View, and a subset of the Placement View which is the Thermal Map. The two most frequently
used views will probably be the History View and the Graph View.

History View

The History View provides a view of the radio data that has been received since the Network
View was started in tabular form.

In your planning for collecting data, it is preferable to acquire all the data necessary from your
process before you consider Saving your data. If a user were to save initial data then decide to
add more data to that file, it is not allowed in the DTRF system for security reasons to add data to
a saved file. If it becomes necessary to save new data, the existing data must be removed using
the Delete option in DTRF's Archive Profile function. Then the new file can be saved to the
database.

Data will keep being added to the view as it arrives, at one (1) new row per interval.

Oldest data appears at the top of the list and newest data at the bottom; when the “Scroll to Most
Recent” menu item is checked, the grid will scroll such that the newest data is always visible; click
on the menu item to check or un-check it. Other capabilities for configuring this view are available
in the Reference section.

The data in the History grid is what will be saved when Save RF Data is selected. All data must
be present (saving with missing data is not allowed). The Logged % column in the Summary view
also indicates if all data has been received or if there are missing elements.

Graph View

A graphical display of the data being received from the MPRF Tracers is available from the Graph
View. The graph is generated from the data within the History view. Any missing data points may
be evident in the Graph. The Graph will normally automatically refresh with newly arriving radio
data, although there may be at time a lag of an interval or two. New data may not be visible if the
graph has been zoomed to an area of older data only.

The graph has several configurations that can be modified by right-clicking anywhere inside the
plot area, except for the axis scaling. Axis scaling is defined by a right-click on the target axis and
defining the parameters. In addition, you can Zoom on an area of the graph by highlighting the
region of interest with the mouse.
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Plot Temperature, Plot Humidity or Plot Lethality must be checked for these measurements to be
graphed. Lethality will be graphed only for those MPRF Tracers that were configured for Lethality
Radio Transmission.

Click the ‘X’ on the title bar to close the Graph View in Real Time Reports and then click the ‘X’
on the title bar to close the RF Network View return to the Initial screen.

Warning:  Radio data is not automatically saved!

Warning:  When saving data to the database, 21 CFR Part 11 compliance and security issues will
not allow any further modifications to the data file, including the addition of new data. Subsequent
radio data can therefore no longer be saved to this profile record.

At this point you have completed part of the tutorial related to configuration, programming and
real-time data retrieval of the DataTrace RF system, including use of the DTLinc radio
communication protocol. If you are already comfortable with the report capabilities from previous
DataTrace versions you do not need to review those functions. On the other hand, if you are new
to these functions or would like a refresher, please continue. We will use some of the sample files
included with the DTRF program for the reporting tutorial.

8.6. Analyzing Data and Generating Reports

8.6.1. Print Data Reports

Click on the REPORTS button on the Initial screen, and then click on the Graph and
Data Reports button. The Data Set window appears which is where you select the
appropriate profiles for printing reports or generating graphs.
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Click Select Profiles and highlight profile M3T14101 from the list. Click OK. Since there are other
profiles with the same Start Time and Interval in the database, DTRF asks if you want to include
them in the report. Click Yes and the Data Set screen will be populated with all of the profiles.

Click the Comments heading and the profiles will be sorted by their comments. Let’s only create
reports for those Temperature Tracers that were used in the penetration part of the study. Select
M3P15119 from the list and click Remove Profile to remove it from the list. Using the same
procedure, remove each of the Tracers that were used for Distribution.

Now that we have our profiles selected we can generate a graphical report or we can create a
data report. We can modify both report types by settings in the Report Options tab. However, only
the graph report is impacted by the Graph Options.

We’ll start with the Report Options by clicking on the Report Options tab. The first screen is the
Basic Information which is used to enter “Lab Notebook” information for a study. The Profile
Phases tab allows the profile data to be segmented and then generate summary information for
each segment during a study. The Comments screen allows the user to enter notes that are kept
in and displayed in the report.

Click the Add button to activate the screen. None, any or, all of the items can be entered of the
Basic information. The study information is saved by the Study Title you enter and can be
retrieved in the future.
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Enter the following information: “New Study” in Study Title, enter “1753” in Protocol, enter ”12A” in
Vessel, enter “G. Mason” in Loaded By, enter “R. Wilson” in Prepared By, enter “1” in Validation
Run #, enter ”2.8 x 10**6” in Population, enter “Geobacillus Stearothermophilus” in Organism,
enter “1.5” in D121 Value, leave D132 blank, enter ”7.3” in Z Value, enter “4/07” in Expiration
Date and enter “129” in Lot Code.

Profile Phases: Click the Add button, scroll to the entry at “01/26/2005 11:44:30” (note the
sequence number) and double-click it. Scroll to the entry at “01/26/2005 11:56:45” (note the
sequence number) and double-click it, then enter “Heating” under the Description caption. Click
the Add button again, double-click the entry at “01/26/2005 11:58:15” and note the sequence
number, scroll to the entry at “01/26/2005 12:25:35” (note the sequence number) and double-click
it, then enter “Dwell” under the Description, click the Add button, double-click the entry at
“01/26/2005 12:27:10” (note the sequence number), scroll to the entry at “01/26/2005 13:09:00”
(note the sequence number) then double-click it then enter “Cooling” under the Description
caption.

Comments tab: Type “This is a new study” into the text box.
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Click Print Data and the Print Options screen appears. This screen requests you to print a
summary report without the detail data by checking the Summary Report check box. The
complete report is printed by clicking OK, so click OK.

The print out is converted automatically to a PDF file and displayed in Adobe Reader. Click the
print icon and then the OK button on the print screen to print the report. The report is also
automatically saved under C:\Documents and Settings\All Users\Application
Data\DATATRACE\Reports. Close the Adobe Reader screen.

As you can see, the printout you received from your printer includes all of the Tracer data
displayed on the screen along with the complete data set, plus some additional information. At
the top of the first page is your company’s name, just as you entered it in the first Setup screen.
The profile print lists the Tracer header information just below your company’s name. The data
detail is listed sequentially in columns for as many pages as necessary for each phase. The
footer of each page includes the date printed, a space for the preparer’s name, and page
information. At the end of the detail report for each phase is a summary for each profile and a
summary for all profiles in the phase. All of these summaries include Min, Max, Average, and
Spread for each profile and also for all profiles in the phase. On the last page of the report is
summary information for each of the phases, including Min, Max, Average, and Spread.

To print the report, click the Print icon then click OK. Click Close to remove the Adobe Reader
screen. The context is returned to the Report Options|Comment Tab following the printing
operation.

8.6.2. Graph Collected Data

The Graph and Data Reports module under the REPORTS Tab allows multiple profiles to be
plotted and the graph format and design can be customized as required, including presentation
quality graphs.

Now to generate a graph we can use the same Data Set and Phases we established for the Data
Report. Click on the Display Graph button and a graph will appear using the default graph
template.
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While your data is accurately presented on this graph, including the phases; it would be much
more interesting to modify and customize the template by using some of the other graphing
features under the Graph Options Tab. Click the Close button to return to the Comments screen.
Click on the Graph Options tab. After clicking on the Graph Options Tab a new set of tabs appear
with the Template Tab active.

Near the top of the Template Tab you will notice a drop down text box labeled “Graph Template”.
If you click on the arrow you’ll notice that only the “Standard Graph” template is available. This is
the default template as the program comes from the factory, and is the basis for all future
templates that you create. As you create new templates they will appear in this listing.

You can not modify the default template, the editing options are disabled. To make modifications
you must copy a template which will enable the editing capabilities.

So let’s start by making a copy of the standard template. Click on the Copy Template button.
Notice that you now have “Copy Template Standard Graph” displayed in the name text box.

That’s kind of a goofy name, so let’s change it. Click on the Edit Name button. The cursor is now
on the left side of the text box. Click and drag over the current name to highlight it, then type
“DataTrace TEST”. Press ENTER.

Now we have a new template on which to create our graph.

You can maintain as many graph templates as you wish. You can use a new template once then
delete it or, if you like it, save it so it can be used in the future.
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Click on the Style Tab. You are now presented with a list of graph styles or types to select.

There are several options on this page that we can modify to define the template’s basic format.
The “Standard” option is selected and we’ll stay with it.

Next, make your selection of a legend. You can display either the Serial Number or the Run ID.
The default is Serial Number; let’s change it to Run ID.

Notice on the lower right side of the Style screen an option that allows various parameters to be
displayed on either the left or right Y Axis. In this case since only temperature is active it is the
default left Y Axis. If multiple parameter Tracers and/or calculated values like lethality were active,
they would appear on this listing and could be selected for display.

Now click on the Plot Lines Tab. The “Line Style Format” options allow selection of the Line Color
or Line Style to be used as the primary default in your graphs. You can also match line colors for
multi-parameter Tracers with the “Match Colors To Tracers” option. The Iterate Colors Then Line
Styles option is the default setting. This means the lines will cycle through the color options
before moving to the line style options. The options displayed in X Axis Format allow you to
define how your graph’s axis will be displayed; no changes will be made here. For this tutorial we
will ignore the Set Lines function.
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Click on the Display Graph button. After a slight delay, you have a graph displayed using the
penetration data from the selected sample profiles and the format you just finished defining.
Notice the vertical lines describing the Phases you defined earlier.

OK, so far you have the basic format of your graph. Note that at no time did we save the
template, DTRF save the graph format as you create it. And, now for the good news, you’ve done
the hard part. Now for some fun! (Well, some people think its fun.)

We’ll do some editing and “fine tuning” now. Each graph element is easily changeable. Just right
click on whichever element you wish to implement edit mode (except the Axes which are
accessible under the Edit menu). It will flash to confirm that it is in edit mode and an edit menu
will appear. You can modify anything that is displayed in these windows and when you close the
edit window, the changes appear immediately on your displayed graph. Any changes you make
will be saved with the template (with some limitations) for future use when you exit the Graph
module.

We’ll only make a couple of changes here so you get an idea of the possibilities. Let’s change the
graph title and change the titles on both axes.

First, right click on the current graph title (DataTrace TEST) to enter the edit mode, it flashes its
confirmation, and the Text Parameters window appears. The text box with the current title is
selected, so just type in the new title. Enter “DataTrace TEST PROFILE”. Next, change the color
of the text to red, click the Bold check box. Click OK.

The window disappears and your changes are displayed. It’s that simple.
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Right click on one of the axis labels to change it. The same window we saw when we edited the
title appears again, in fact, that same window appears anytime text is edited in the graphics
module. Title the horizontal axis “Reading Time” and the vertical axis “Degrees C”. Make
whatever other changes (i.e., color, style, etc.) you wish and click OK.

Obviously there are other graph elements that you could edit such as Graph Background colors,
Graph Borders and Colors, etc. But, before we get too far out of control, let’s pause here to see
and admire what you’ve created. It should look like the graph below.

Notice on the graph screen a conventional menu bar appears with several drop-down menus for
operational selections. Because of all of the on-screen editing options and graphical capabilities,
we used the more traditional drop-down menu display in the graph module for the operational
functions like printing.

DTRF has a Zoom function that allows you to focus on a segment of your graph in more detail. In
order to Zoom, you click and drag your cursor over the segment of interest. As you drag, a dotted
line box appears highlighting your selection. When you release the mouse button, a new window
appears below the original graph displaying the selected graph segment. Notice also that the
selection box still appears on the original graph to provide you with a point of reference for the
Zoom.

You can Zoom repeatedly on either of these windows to obtain smaller graph segments. The
most recent “zoom” is displayed in the Zoom window and the original graph always remains at the
top of the screen.

To remove the Zoom window select Graphs|Show Zoom from the menu bar. This removes the
check mark and the Zoom window disappears.
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Let’s do one more thing; print the graph. Cursor up to the menu bar and click on File|Print. Again,
the printout is converted to a PDF. Click the print icon on the Adobe Reader screen and the OK
on the printer screen. You should now be gazing at your masterpiece. One thing to keep in mind
about the colors displayed on your screen; if you do not have a color printer, they will appear in
shades of gray on your printout. Your ability to differentiate shades of gray may be limited by the
print quality and printer resolution.

Note at the bottom of the printed graph you have summary data for the profile displayed. The
same summary information will appear for each profile displayed on your graph.

Close the Adobe Reader screen, and then select the File|Exit menu option to exit the graph
module. Then click on the Close button to return to the MAIN Tab on the Control Panel. Don’t
worry; your Template was saved automatically with all of its settings. Now click Close to return to
the DTRF Initial screen and then click on Close to close DTRF. The DTRF program shuts itself
down and you are back to where you started.

8.6.3. Export Collected Data to Spreadsheet

This procedure describes a method of directly exporting collected profile data to an external
spreadsheet program. There are six export formats available through the DTRF program, two of
which are for spreadsheets.

It is important to recognize that by exporting profiles outside the DTRF program, the exported
records are no longer secure and it is possible to modify data without being noted in an audit trail.
While the original data is retained and unaltered in the DTRF system, it is not possible to return
the exported copy of data to the DTRF program.

1. Select the export format (Excel).

2. Click the Select Profile button to display a listing of all profiles stored in DTRF. From the
listing select one or more of the profiles. Click OK.

3. Enter the destination path and file name. Use the Browse function to define the path. The
DTRF program offers a default name “EXPORT”. This name should be changed to avoid
overwriting previous files of the same name. Name the file as appropriate, but do not edit
the filename extension. Press Enter.

4. Click the Export button. A message warning that the exported file will no longer be secure
will be displayed. Click OK. When the Export Complete dialog box appears an Excel
spreadsheet has been created. Click OK.

5. The spreadsheet will list all of the selected profiles in columns with the first columns
listing date/time. The data appears in columns with the column heading of Tracer serial
numbers.

8.7. Verifying Calibration

8.7.1. Temperature Tracer

This procedure describes a method for verifying the temperature measurement accuracy of
Tracers. This procedure can be performed on a Tracer any time accuracy needs to be verified.
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1. Tracers are normally tested at several temperature points. We recommend that
temperature points are selected which are critical in reference to the target process. For
example, using Tracers in a sterilization process would suggest using 121°C for a
verification point.

The temperature sensor in Tracer is a precision NTC thermistor or a PT2000 RTD. These
particular sensors were selected based on their close tolerance and good, long-term
stability. DataTrace® RF Tracers are warranted to remain within accuracy specifications
for one year from date of purchase.

2. The test is performed by immersing the Tracer's sensing element in an environment that
provides a uniform, stable temperature, and immersing a temperature reference standard
(reference) into the same environment for comparing the measurements of the reference
against the Tracer's measurements.

A. Constant temperature liquid circulating baths are recommended to provide the
temperature environment up to 140°C with minimum specifications of 0.005°C
uniformity and 0.005°C stability. For temperatures above that, an oven with an
isothermal block should be used. The isothermal block provides thermal coupling
between the Tracer(s) and the reference, and should have uniformity and stability
better then 0.050°C.

 Dow 200 silicone fluid with a viscosity of 5 centistokes is recommended as the
medium in the constant temperature bath for temperatures below 10°C.

 Distilled water can be used as the medium in the constant temperature bath for
temperatures from 10°C to 80°C.

 Dow 200 silicone fluid with a viscosity of 20 centistokes is recommended as the
medium in constant temperature baths for temperatures from 80°C to 150°C.
Silicone fluid should not be heated above 150°C for testing Tracers.

B. The standard used should be accurate to 0.025°C or better and traceable to N.I.S.T.

The constant temperature baths should be installed, operated and maintained in
accordance with the bath manufacturer's instructions and with the Material Safety
Data Sheets (MSDS) s of the manufacturer of the silicone fluid.

The bathes shall be installed, operated and maintained in accordance with the
manufacturer's instructions.

 Set up the bath or baths and allow them to stabilize at target temperature for 15
to 30 minutes.

 Program the Tracers to be tested for 30 second intervals, starting approximately
15 minutes before they will be immersed into the baths or positioned in the oven.

 Synchronize your computer clock with your time standard or wrist watch.

 For MPRF Tracers to be tested in baths:

C. When placing Tracers into the bath, position their probe tips in such a way that when
they are submerged the tips will be at least 1” away from the bottom or sides of the
bath, and will be submerged at least 1½” below the fluid level. Tie wraps can be used
to help position the probe tips of flex Tracers probes.
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Some custom length rigid probes do not fit into the baths. A bath lid should be used
that has holes appropriate for inserting the probes into the bath through the lid.

D. Cover the bath with the lid and insert the reference into the hole in the lid. Slide it in
to a level that places its tip near the middle of the bath. For best results try to position
the reference probe and the Tracer probes as close to each other as possible without
touching. Observe the minimum immersion depth for the reference probe.

E. After the Tracers have been immersed for 15 minutes and the temperature indicated
on the display of the reference probe has stabilized, record the indicated temperature
and time.

F. Repeat steps 1 through 3 for each additional temperature point.

G. Read Tracer and compare Tracer data to the time and reading from the reference
probe.

H. For High Temp Tracers to be tested in an isothermal block:

CAUTION: TEMPERATURES OVER 140°C WILL DAMAGE THE MPRF
TRACER’S ELECTRONICS AND BATTERY. TEMPERATURES OVER 140°C WILL

DAMAGE THE TRACER’S ELECTRONICS AND BATTERY. USE A FACTORY
RECOMMENDED THERMAL PACK TO PROTECT THE TRACER’S

ELECTRONICS AND BATTERY.

I. Program the Tracers to be tested for 30 second intervals, starting approximately 15
minutes before they will be placed in the oven or dry well calibrator.

J. Insert the programmed Tracers into the isothermal block in the oven or into the holes
in the dry well calibrator.

K. Insert the reference probe into the isothermal block in the oven or into the
appropriate hole in the dry well calibrator.

L. Set the oven temperature for 125°C nominal.

M. Wait for the temperature indicated on the reference’s display to stabilize. When it
stabilizes, write down the temperature indicated and wait 10 minutes. If it has not
changed by more than 0.1°C in 5 minutes it is stable enough for a reading.

N. Write down the time and temperature, then set the oven for 205°C nominal and
repeat step 5.

O. Write down the time and temperature, then set the oven for 275°C nominal and
repeat step 5.

P. Write down the time and temperature, and then turn the oven or dry well calibrator
off.

CAUTION: BE SURE TO WEAR WELDERS GLOVES WITH GAUNTLETS WHEN
HANDLING HOT OBJECTS FROM THE OVEN!

Q. After the Tracers have cooled enough to handle comfortably, remove them from the
oven.
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R. Read the data out of the Tracers with the DT program.

S. Compare the temperature the Tracers measured with the recorded temperature the
reference indicated.

CAUTION: MAKE SURE YOUR PROCEDURE DOES NOT EXCEED THE
THERMAL PACKS TIME AND TEMPERATURE LIMITS!

8.7.2. Humidity Tracer

This procedure describes a method for verifying the humidity measurement accuracy of Humidity
Tracers. The temperature calibration should be verified with the procedure in section 8.7.1. before
the humidity calibration is verified. If a bath is used for temperature verification, a protective cap
(124756-002) must replace the normal dust cover on the Humidity Tracer before it is submerged
in the bath. This humidity procedure can be performed on a Tracer any time accuracy needs to
be verified.

A. Tracers are normally tested at several humidity values. We recommend that humidity
values are selected which are critical in reference to the target process.

B. The test can be performed by using either a humidity generator or a fixture with
certified salt solutions.

 The humidity generator must have ±1% accuracy or better.

 Salt solutions must be traceable with ±1% accuracy or better.

C. If a humidity generator is being used, set the humidity chamber to the target humidity
per manufacturer’s instructions. If salt solutions are being used, install the target salt
solution in the fixture per manufacturer’s instructions.

D. Program the Humidity Tracers to be tested for 30 second intervals, starting 15
minutes before they will be inserted into the humidity environment.

E. Unscrew and remove the sensor dust cover from the Humidity Tracer.

F. Place the Tracer(s) into the humidity generator or connect the sensor into the
humidity fixture per manufacture’s instructions. If salt solutions are used, place the
Tracer and fixture in an insulated container to stabilize the temperature during the
study.

G. Allow the humidity to stabilize. The length of time depends on whether a humidity
chamber or salt solutions are used and the humidity target. Stability could require up
to several hours.

H. Remover the Humidity Tracer from the chamber or fixture and up load the data via
DTRF.

I. Compare the value displayed by the Humidity Tracer with the target humidity value
from the chamber or the salt solution.

J. If the humidity value indicated by the Humidity Tracer is outside of an acceptable
range, either return the Tracer to the factory for service or perform the calibration
procedure described in section 8.8.2.
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8.7.3. Pressure Tracer

MPRF Pressure Tracer is currently not available.

8.8. Calibration

The DataTrace
®
 Field Calibration function allows the user great flexibility with respect to selecting

the appropriate calibration points to match the requirements of the application and also
accommodate changing needs and capabilities in the future. Once the procedure is initiated,
instructions must be followed explicitly to complete the calibration process successfully. However,
you can abort the field calibration procedure at any time with no ill affect on the Tracer by clicking
on Cancel.

The following procedures provide instructions for performing field calibrations on DataTrace
equipment. There are two types of calibrations that are possible. The first is for temperature in the
MPIII and MPRF version temperature-only Tracers, and the second is for humidity in all Humidity
Tracer versions (FRB, MPIII, and MPRF).

The procedures depend on a set of instruction screens to guide the user through the process.
These screens present simple instructions to enter information and then the program
automatically generates new field calibration coefficients for the target Tracer. The instruction
sets for both the temperature-only and the humidity calibration procedure are very similar in order
to avoid user confusion.

Normally, if the instructions are followed and the calibration environment is stable and appropriate
there is no problem with the successful completion of the calibration procedure. However, if
problems are encountered, you can abort the field calibration procedure at any time by clicking on
Cancel.

It is important to note that field calibration will invalidate the factory calibration certification (Report
of Calibration) that was originally shipped with the Tracer.

We recommend that a field calibration be performed on a Tracer only when you detect and verify
a drift in the Tracer’s accuracy. Accuracy drift rate and sensor life expectancy are process
related.

8.8.1. Temperature Tracer

The following instructions perform a temperature sensor recalibration on the DataTrace® RF
(MPRF) Tracer.

There are considerations related to the reference environment that must be adhered to. If these
requirements can not be met in the field, it is best to return the Tracers to the factory for
calibration and certification.

 The minimum calibration dwell time in a stable environment is 20 minutes per point. This
means that the bath or isothermal block must have attained the target temperature and
stay at that temperature for at least 20 minutes for each point for an acceptable
calibration to be performed.

 The stability of the reference environment is critical to a good calibration. The field
calibration requires 0.05°C environmental stability for the calibration to be completed
successfully. The factory calibration stability is 0.003°C.
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The DTRF Temperature Calibration program allows great flexibility with respect to selecting the
appropriate calibration points to match the requirements of the application and also accommodate
changing needs and capabilities in the future. However, once the procedure is initiated,
instructions must be followed explicitly to complete the calibration process successfully.

Once implemented, the program leads the user automatically through the procedure by following
the instructions presented on the screen.

8.8.2. Humidity Tracer

There are considerations related to the reference environment that must be adhered to. If these
requirements can not be met in the field, it is best to return the Tracers to the factory for
calibration and certification.

The test can be performed by using either a humidity generator or a fixture with certified salt
solutions.

 The humidity generator must have ±1% accuracy or better.
 Stability in a humidity generator requires a minimum of 30 minutes, depending on the

generator’s capabilities.
 Salt solutions must be traceable with ±1% accuracy or better.
 Stability for salt solutions requires a minimum of 170 minutes, depending on the ambient

environment.
 If possible, the humidity calibrations should be performed at, or near, the expected

process temperature.

Note that these are minimum time periods; it may take longer to attain stability. For example, it is
not uncommon for a much longer period of time to be necessary for stabilization to be achieved at
a lower-than-ambient humidity level than it does when you calibrate at a higher humidity level,
especially with salt solutions. It is always best to error on the side of allowing too much time.

PLEASE NOTE THAT UNDER NO CIRCUMSTANCES SHOULD A HUMIDITY SENSOR THAT
WAS CALIBRATED IN ONE HUMIDITY TRACER BE MOVED TO ANOTHER HUMIDITY

TRACER!!

8.8.3. Field Calibration Procedure

Prior to accessing the Calibration Utility, program the Tracer(s) to be calibrated. Using the
Program Wizard, program them for a 1 minute sample interval, and select the Program for
Calibration option. IMPORTANT: The radio must be OFF for MPRF type Tracers undergoing
calibration.

Expose the Tracer to a known reference environment. Allow sufficient time for stable readings to
be recorded and note the time of stability. The Calibration procedure allows either 1 or 2 point
calibrations. If a 2 point calibration is to be performed, once the Tracer has been allowed to
record the stable first reference point, expose the Tracer to the second point and allow the Tracer
to stabilize and record the second value.

To access the Calibration Wizard, click on the Read icon and click on the Calibrate menu item
that appears on the menu bar.
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On the first calibration screen, choose the Tracer Type, click the Read button, and select which
parameter to calibrate (option depends on the type of Tracer in the Interface) and the type of
calibration. Click Next when finished making the selections.

Notice the Restore Factory Defaults option under the Calibration Type. Should you complete the
field calibration procedure, and, for some reason, you are not satisfied with it, you can revert to
the last factory calibration by selecting the “Restore Factory Defaults” option in the Calibration
Type. This is described further at the end of the Calibration section.

Based on the target reference value and the time that stability occurred, highlight the value from
the listing the Tracer reported that is closest to the reference value and click on that value. Enter
the target value in the text box for “It Should Have Been”. For a 2 point calibration, repeat that
procedure for the second point. Document the test with the Reference Name/Lot #, if desired, and
click Next.
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Enter Comment and Operator Name for documentation purposes, if desired. Click Finish in order
to load the new calibration correction into the Tracer.

8.8.4. Pressure Tracer

Field calibration of the Pressure Tracer is currently not available.

8.8.5. Disable Field Calibration

Normally, if the calibration instructions are followed and the calibration environment is stable and
appropriate there is no problem with the successful completion of the calibration procedure.

However, if problems are encountered, the Tracer’s calibration can revert to the last factory
calibration.

Place the Tracer in the PC Interface and then start the Calibration Utility. On the first calibration
wizard screen there is a Restore Factory Defaults option under the Calibration Type. When that
option is selected and the Finish button is clicked, the field calibration is removed and the last
factory calibration is restored.

8.9. DataTrace® RF Audit Trail

The DTRF program logs an audit trail providing a complete listing of each critical event that
affects the data collected by the Tracers, the data integrity of the stored profiles, and the
calibration of the Tracers.
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8.9.1. Viewing Audit Trail

The DTRF audit trail is accessible through the Report functions. Click on the Audit Trail button
and the audit trail screen is displayed indicating each event, the date the event occurred, the user
that caused the event to occur, and a description of the event. This log is a complete listing of all
significant events that have occurred since the DTRF program was installed. No editing of the
audit trail is possible by any user, including the System Administrator.

A print of the complete audit trail is available when the audit trail is displayed on the computer
screen. In addition, various segments of the Audit Trail can be printed based on Time Range or
User.  Enter your desired print options and click on the Print button and a print preview of the
PDF file is displayed. Click on the printer icon and a copy of the selected audit trail is sent to the
printer.

In addition the audit trail can be Exported as a CSV file for analysis as an Excel spreadsheet.
Make the appropriate selections for time range and/or user the click the Export button.


